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HHOACHUTEJIBHAA 3AIINCKA

Pabouas mporpamMa mo xumuu IS oOydaronuxcs 8 KJIacCOB COCTaBlieHa Ha OcHOBe TpeOoBaHMIA K pe3yiabTaTaM OCBOCHHS OCHOBHOW 00Opa3oBaTeNbHOM
IporpaMMbl OCHOBHOTO 0O0Iero oOpa3oBaHMs, MpPEACTaBICHHbIX B @DenepaibHOM TOCYIAPCTBEHHOM O0pa30BaTEIbHOM CTaHJapTe OCHOBHOTO OOIIEro
o0Opa3zoBaHus, ¢ y4ETOM pacnpene€éHHBIX M0 KjaccaM MPOBEpsIeMbIX TpeOOBaHHUI K pe3ybTaTaM OCBOCHHUS OCHOBHOW 00pa3oBaTeIbHOM MPOTpaMMbl OCHOBHOTO
o0mrero 0Opa3oBaHUsl U AIEMEHTOB COJCPIKAHMUs, TPEACTABICHHBIX B YHHUBEPCAILHOM KOAM(DHUKATOPE 1O XUMHUH, a Takke Ha ocHOBe [IprMepHO# mporpaMMel
BOCIIUTaHMSI O0YyYarolMXCsi IpPHU MOJIYYEHHMH OCHOBHOro ooOuiero oOpa3zoBaHuss u ¢ yuétom KoHuenuuu mnpenojaBaHus y4eOHOTO mpeaMmera «XHMHS» B
oOpa3oBaTenpHBIX oOpraHm3anusx Poccuiickoit deneparmu, peaqu3yonmx OCHOBHBIE oOmeoOpa3oBarenbHbie mporpammbl  (yrB. Pemenmem Koiernun
Munnpocsenienust Poccun, nporokost ot 03.12.2019 N I1K-48H).

OBIIASA XAPAKTEPUCTUKA YYEBHOI'O TIPEJIMETA «XUMHUS»

Bxian yueGHOro mpenMera «XuMus» B JOCTHXKEHHE IieJied OCHOBHOrO oOmiero oOpa3oBaHMsl OOyCIOBJIEH BO MHOIOM 3HaU€HHEM XUMHYECKONM HayKH B
IIO3HAaHWH 3aKOHOB ITPHUPOALI, B Pa3BUTHU ITPOU3BOJUTCIBHBIX CHIT 06HI€CTBa U CO3JaHNN HOBOM 0a3bl MaTepHaHBHOﬁ KYyJIbTYPBHI.

XUMHS KaK 2JIEMEHT CHCTEMbl €CTECTBEHHBIX HAyK PAaclpOCTpaHMiIa CBOE BIMSHUE Ha BCE OOJIACTH YEJIOBEYECKOTO CYIIECTBOBAHUS, 3aJlajla HOBOE BUJICHHE
MHpa, cTaja HEOThbEMJIEMbIM KOMIIOHEHTOM MUPOBOM KYJIbTYphl, HEOOXOIUMBIM YCIIOBUEM >KM3HH OOIIECTBA: 3HAHWE XUMHUHU CIIY’)KUT OCHOBOH /17151 () OpMUPOBAHUS
MHPOBO33PEHHUS 4YEJIOBEKa, €ro MpeACTaBlIeHU O MaTepuaJbHOM €IWHCTBE MHUPA; BAXKHYIO pPOJb UIpaloT GopMUpyeMble XUMHEH MpeiCcTaBIeHUS O
B3aMMOIIPEBPALIEHUAX SHEPTUH U 00 SBOJIIOLIMY BELIECTB B IPUPO/IEC; COBPEMEHHAs: XMMUs HAlpaBJICHA Ha PEIICHUe I100aIbHbIX IPOOIEM yCTOMY MBOIO Pa3BUTHS
YeJIOBEYECTBA — CHIPhEBOM, IHEPTETUUECKOM, MUIIEBOW U SKOJIOTUYECKON O€30TTaCHOCTH, TIPOOIIEM 3paBOOXPAHEHUS.

B ycnoBusIx BO3pacTarolero 3HauyeHWsl XMMHUU B )KM3HM OOIIECTBA CYIIECTBEHHO IOBBICHIIACh POJIb XMMHUYECKOro oOpa3oBaHus. B ruaHe conuanuzanyuu oHO
ABJIICTCS OJTHUM M3 YCIOBUM (POPMUPOBAHUS UHTEIIEKTA IMYHOCTU M TAPMOHUYHOTO €€ Pa3BUTHUS.

CoBpeMeHHOMY YeJIOBEKY XUMUYECKUE 3HAaHUSI HEOOXO MBI 7Sl IPUOOPETEHHsI OOLIEKYIbTYPHOTO YPOBHS, TO3BOJISAIOLIETO YBEPEHHO TPYIUTHCS B COLIMYME U
OTBETCTBEHHO Y4acCTBOBAaTh B MHOTOOOPA3HOM U3HU OOLIECTBA, /ISl OCO3HAHUS Ba)KHOCTH Pa3yMHOT'O OTHOILIEHUS K CBOEMY 3J0POBbBIO U 370POBBIO IPYTUX, K
OKpYXKarollel IpUpoaHON cpelie, Ul IPaMOTHOIO MOBEACHUS IIPU UCIIOJIb30BAaHUU PA3JIMYHBIX MaTEPUAIOB U XMMUUYECKHX BEILIECTB B [IOBCEIHEBH O KU3HU.

Xummnueckoe oOpa3oBaHHWE B OCHOBHOW IIKOJE SBJSETCSs O0a30BbIM II0 OTHOIIEGHHIO K CHCTEME OOLIero XuMudeckoro oOpasoBanus. Ilostomy Ha
COOTBETCTBYIOLIIEM €MY YPOBHE OHO pealM3yeT MpHCYyIue OoOIeMy XMMHUYECKOMY O00pa30BaHUIO KIIOUEBbIE LIEHHOCTH, KOTOPBIE OTPAXKalOT roCy1apCTBEHHbIE,
OOIIeCTBEHHbIE U WHAMBUIYaJIbHBIE IMOTPEOHOCTH. DTHUM OMNpEAENSIeTCs CYLUIHOCTh OOLIel cTpareruu OOydeHUs, BOCIHUTAHHS U Pa3BUTUS OOy4aroIIHUXCs
CpeACTBaMU y4eOHOI'0 IIpeaMeTa « XUMUS».

W3yuenne npeamera: 1) cnocoOCTBYeT peanu3aluy BO3MOXKHOCTEH JIsl caMOpa3BUTHsL U (POPMUPOBAHUS KYJIbTYphl JINYHOCTH, €€ 0o0mmel 1 (yHKLIHMOHAIbHON
I'PaMOTHOCTH; 2) BHOCUT BKJIaJl B (DOPMUPOBAHHUE MBIIIJICHNS U TBOPUYECKUX CHOCOOHOCTEH MOJPOCTKOB, HABBIKOB MX CAMOCTOSITEIbHON ydeOHOM AeqTesIbHOCTH,
HKCTIIEPUMEHTANIBHBIX U MCCIIEOBATEIbCKUX YMEHUHM, HEOOXOAMMBIX KaK B IMOBCEIHEBHOM JXKM3HU, TaK M B MPO(ECCUOHATBLHON NEsTeIbHOCTH; 3) 3HAKOMHT CO
cnenn(UKOil HaydyHOTO MBIIIJICHUS, 3aKJIa/IbIBA€T OCHOBBI IIEJIOCTHOTO B3IUIsIa Ha €IUHCTBO NPUPOJBI M 4YEJIOBEKa, SBISETCS OTBETCTBEHHBIM 3TalloM B
(OpMUPOBAHUN €CTECTBEHHO-HAYYHOU I'PaMOTHOCTH MOAPOCTKOB; 4) cr1ocoOCTBYET (POPMUPOBAHHIO LIEHHOCTHOTO OTHOLIEHHUS K €CTECTBEHHO -HAyYHbIM 3HAHUSM,
K IIPUPOJIE, K YEJIOBEKY, BHOCUT CBOM BKJIa/l B HKOJIOIMUECKOe 00pa30BaHUE IIKOJBLHUKOB.

Ha3BanHble HampaBiieHHsI B O0Oy4eHUH XUMHMM OOeCTeUMBarOTCsA Crenn(UKoil copepkaHus MpeaMeTa, KOTOPBIN SIBJISETCS MEAaroruuyeckd aganTupoBaHHBIM
OoTpaskeHHeM 0a30BOIl HayKW XMMUU Ha OTPEAEIEHHOM dTarne e€ pa3BUTHSL.

Kypc XxuMuu 0CHOBHO# IIIKOJIBI OPMEHTHUPOBAH Ha OCBOEHHE 00YUarOIIMMUCS OCHOB HEOPTaHWYECKOH XUMHUH M HEKOTOPBIX MOHATUH U CBEJICHUH 00 OT AETBHBIX
00BEKTaX OPraHMYECKOW XUMUH.

CrpykTypa conepxaHus mpeamera copMupoBaHa Ha OCHOBE CHCTEMHOTO MOJAXOJa K ero m3ydeHuro. CoaepikaHHe CKIIAIBIBACTCS U3 CHCTEMBbl MOHATUN O
XAMUYECKOM JJIEMEHTE M BEIIECTBE M CHCTEMBbl TMOHATHA O XUMHUYECKOH peakuuu. OO0e 3T CHUCTEMBl CTPYKTYpPHO OpPraHU30BaHbl IO MPHHLHUIY



IIOCJIEIOBATEIBHOTO Pa3BUTUS 3HAHMKM HA OCHOBE TEOPETHYECKHMX IIPEACTABIICHUM pPA3HOTO YPOBHS: aTOMHO-MOJIEKYJSIPHOIO YYE€HHMS KAaK OCHOBBI BCETO
ecTecTBO3HaHus, ypoBHA Ilepmomuueckoro 3axona JI. M. MenneneeBa kak OCHOBHOIO 3aKOHAa XMMHH, YYEHHsS O CTPOCHUM aToMa M XMMHUYECKOU CBA3M,
IIPEJICTaBICHUH 00 AJIEKTPOJINTUYECKON IMCCOLMALMU BELIECTB B pacTBOpax. TeopeTuyecKkue 3HaHUs pacCMaTpUBAIOTCSI HA OCHOBE SMITMPUYECKU MOJYYEHHBIX U
OCMBICITICHHBIX (DaKTOB, Pa3BHBAIOTCS MOCIEIOBATEIBHO OT OJJHOTO YPOBHSI K JPYroMy, BBIMOJIHSASA (PyHKIMN OOBSCHEHHUS M MPOTHO3UPOBAHUS CBOMCTB, CTPOCHUS
1 BO3MOKHOCTEH IIPAKTUYECKOTO IPUMEHEHUS U ITOJIYYEHHS U3Y4aeMbIX BEILIECTB.

Takas opranusanus cogepKaHusi Kypca cliocoOCTBYET IPEICTaBICHUIO XUMUYECKOW COCTABIISIONIEN HAYYHON KapTHUHBI MUPA B JIOTUKE €€ CUCTEMHOW PUPOJIBI.
Tem cambiM oOecrieurBaeTCsl BOSMOKHOCTh (DOPMHUPOBAHUS Y OOYYArOIIUXCs [IEHHOCTHOTO OTHOIIEHHUS K HAyYHOMY 3HAHUIO M METOJaM IMO3HAHWS B HayKe.
BaxxHo Taxke 3aMeTUTbh, YTO OCBOEHHUE COJIEpP)KaHUS Kypca MPOUCXOJUT C IPUBJICUEHUEM 3HAHUN W3 paHee H3YYEHHBIX KypcoB: «OKpYXarolUi MHUPY,
«buomnorus. 5—7 xknacce» n «Pu3nka. 7 Kaace».

HEJIM U3YUYHEHUS YYEBHOI'O ITPEJMETA «XUMMUS1»

K HanpaBneHHIo NnepBOCTENEHHON 3HAYMMOCTH NpU pealn3aluu oOpa3oBaTeNbHBIX (PYHKIUH npeamera «XHUMHS» TPAJULUOHHO OTHOCAT (OPMHUPOBAHUE
3HAaHUN OCHOB XUMHYECKOU HAyKH KakK oOiactu COBPEMECHHOI'O0 €CTCCTBO3HAHUA, HpaKTquCKOﬁ ACATCIIBHOCTHU YCJIOBCKA U KaK OJHOTO U3 KOMIIOHCHTOB MHpOBOfI
KyIbTYypHhl. 3a/1aua peaMeTa COCTOUT B (POPMUPOBAHUHU CHCTEMbl XUMUYECKUX 3HAHUN — BaXHEUITUX (AKTOB, TIOHITHI, 3aKOHOB M TEOPETUUECKUX MOJIOKEHUH,
JOCTYITHBIX 0000IIEHUIT MHUPOBO33PEHUECKOTO XapaKTepa, s3blKa HAayKW, 3HAHWM O HAYYHBIX METOJaX M3YYCHHS BEIICCTB M XUMHUYECKHUX PEaKIMi, a TaKXKe B
CbOpMI/IpOBaHI/II/I H pa3sBUTHUHU YMGHI/Iﬁ A croco00B ACATCIIBHOCTH, CBA3AHHBIX C IIJIAHUPOBAHUCM, Ha6J'IIO}ICHI/IeM U NPOBECACHHUEM XUMHUYCCKOIO SKCIICPUMCEHTA,
cOOJTI0/IEHEM MPaBHIT OE30TIACHOTO OOpAICHHS C BEIIECTBAMHU B MTOBCETHEBHON KU3HH.

Hapsiny ¢ >TuM menwm u3ydeHHs TpeAMeTa B NPOTpaMMe YTOYHEHBI M CKOPPEKTHPOBAHBI C YYETOM HOBBIX NPHOPHUTETOB B CHCTEME OCHOBHOTO OOIIEro
obpazoBanusi. CerogHsi B 00pa3oBaHUM 0CO0O0 3HAYMMOW MPHU3HAETCS HAIPABIECHHOCTh OOYYCHHUS HA Pa3BUTHE M CaMOPa3BUTHE JUYHOCTH, (OpMHUpPOBAHHUE €€
WHTEIUIEKTa U o0mmel KyabTypbl. O0ydeHne YMEHUIO YYUTBCS W MPOJOIDKATh CBOE 0Opa30BaHHME CAMOCTOSTEILHO CTAHOBUTCS OJHOUW M3 BaKHEHIINX (QyHKIIUN
Yy4eOHBIX TIPEAMETOB.

B cBsi31 ¢ 3TUM NpH M3ydeHHUH MTPEIMETa B OCHOBHOH IIKOJIC JJOMHUHUPYIOIIIEE 3HAUCHHE TPHOOPEINTN TaKKe 1eIH, KaK:

(dbopMUpOBaHHE HHTEILICKTYAJILHO Pa3BUTOM JMYHOCTH, TOTOBOM K caM0OOOPa30BaHUIO, COTPYAHUYECTBY, CAMOCTOSATEIILHOMY PUHSATHIO PEIICHH, CITIOCOOHOM
aIaTHPOBATHCS K OBICTPO MEHSFOIIUMCS YCIIOBHSIM JKU3HU;

HAIPaBJICHHOCTh OOYYCHHUSI Ha CUCTEMAaTHYECKOE MPUOOIICHUE YUalIUuXCs K CAMOCTOSATEIIbHOW TIO3HABATEIILHOW JCATEIBHOCTH, HAYYHBIM METOJIaM TTO3HAHMS,
(OpPMUPYIOLIUM MOTHBAIIMIO U PA3BUTHE CIIOCOOHOCTEH K XMMHH;

o0ecrieyeHne YCIOBUH, CIIOCOOCTBYIOIIUX MPUOOPETEHHIO OOYYarOIIMMUCS OTBITAa Pa3HOOOpPA3HOW NEATEILHOCTH, TO3HAHUS W CaMOIIO3HAHMS, KIIFOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIICTCHIINH ), IMEIOIUX YHUBEPCATBHOE 3HAYCHUE JIJISl PA3IMYHBIX BUJIOB JCATEIBHOCTH;

(dbopMHpOBaHKE YMEHU OOBACHATH U OLIEHUBATH SBJICHUS OKPYKAIOIIETO MUpPA HAa OCHOBAHHUU 3HAHUHN U OMBITA, OJYYSHHBIX NIPU U3YYECHUH XUMUH,

(dbopMupoBaHHe y 00yJarOMINXCS TYMAHUCTUUYECKUX OTHOIICHHH, MTOHUMAaHUS IIGHHOCTH XUMUYECKUX 3HAHUHN IS BHIPAOOTKH HKOJIOTHUYECKHU 11€TIECO00Pa3HOTO
MOBE/ICHUS B OBITY U TPYAOBOM AESITETHLHOCTH B IENAX COXPAHEHUS CBOETO 3/I0POBbS U OKPYKAIOIIEH MTPUPOJTHOM CPEIbI;

pa3BUTHE MOTHUBAIMU K OOYYEHHUIO, CIOCOOHOCTEH K CAMOKOHTPOJIIO U CAMOBOCIIMTAHHIO HA OCHOBE YCBOCHHUS OOIIEYEeNIOBEUYECKUX IIEHHOCTEH, TOTOBHOCTHU K
OCO3HAHHOMY BBIOOPY MPOUIIS ¥ HATIPABJICHHOCTU JalbHEHIIIETO OOYYCHHUS.

COJAEP)KAHME YYEBHOT O ITPEJIMETA




IlepBoHaYa/IbHBbIE XMMUYECKHE MOHATHUS

[Ipenmer xumuu. Ponp xumMuu B KU3HMU YenoBeka. Tenma u Benjectsa. Gusznueckue CBOMCTBA BEIMIECTB. ArperatHoe coctosinue Beniects. [loHsTHE 0 MeToaax
MO3HAHUS B XUMUH. XUMHs B cUcTeMe HayK. UncThle BemecTBa U cMecu. CrocoObl pa3/ieieHus: CMecei.

ATOMBI 1 MOJIEKYJIbl. XUMUYECKHUE 3TIEMEHTBI. CHUMBOJIBI XUMUYECKHUX 3JIEMEHTOB. IIpocThie U Cll0KHBIE BELECTBA. ATOMHO-MOJIEKYIISIPHOE YUEHHUE.

Xumnueckas popmyna. BaleHTHOCTP aTOMOB XUMHUYECKHX DJIEMEHTOB. 3aKOH TIOCTOSIHCTBA cocTaBa BemecTB. OTHOCHTENbHAs aTOMHAs Macca. OTHOCUTENbHAs
MOJIEKYJIsipHas Macca. MaccoBasi 10151 XMMHUYECKOI'0 2JIEMEHTA B COECIMHEHUMU.

Ou3nyecKue U XMMUYECKUE SIBJICHMs. XUMHUECKas peakius U €€ npU3HaKu. 3aKOH COXPAaHEHHUS MacChl BELIECTB. XuMuueckue ypaBHeHus. Kiaccuduxanus
XUMHMUYECKUX peakluil (COeTUHEHMs, Pa3JI0KEHHs, 3aMEILEHUs, 0OMEHa).

XUMUYECKUN 3KCIEPUMEHT: 3HAKOMCTBO C XMMHUYECKOM mOCynoil, ¢ mpaBwiaMu paOOThl B J1adopaTopuu M NpuéMaMHu oOpalieHus ¢ J1adopaTOPHBIM
000py/I0BaHNEM; U3yUEHUE U ONUCAaHUE (PU3NYECKUX CBOMCTB 0Opa3l[0B HEOPraHMYECKUX BEIECTB; HaOM0eHNe pU3NYecKuX (IUIaBJIeHUE BOCKA, TasHUE JIbJA,
pacTupaHue caxapa B CTYIKE, KUIIEHHE M KOHJEHCAIUs BOJIbI) U XUMHUYECKUX (TOpPEHHE CBEYM, MPOKAJMBAHHUE METHOW MPOBOJIOKH, B3aUMOJEWCTBHE MeNa C
KHCIJIOTOM) SIBIIGHWU, HAOIIOJCHUWE U ONHMCAHHWE MPU3HAKOB MPOTEKAHHMS XUMHUYECKUX PEaKIUi (pas3lioKeHHEe caxapa, B3aUMOJICUCTBHE CEPHOM KHCIOTHI C
xyopuaoM Oapusi, pasznoxkenue runpokcuga meau(ll) mpu HarpeBanum, B3aumojeicTBue xkeme3a ¢ pactBopom coim Menu(Il)); nzydenue cnoco6oB pasneneHus
cMmeceil (¢ ToMOUIbI0 MaruuTa, (uIbTPOBaHKE, BhIIApUBAHNE, AUCTUIUIALNSA, XpoMaTorpadus), MpoBeIeHNE OUNCTKY MOBAPEHHOM COJIM; HAOII01E€HUE U ONHUCaHNe
PE3yJIbTAaTOB MPOBEACHUS OTIbITA, MIUTFOCTPUPYIOIIET0 3aKOH COXPaHEHHUsI MacChl; CO3JaHUE MOIETIe MOJIEKYI (1IIapOCTEP>KHEBBIX).

BaxHeiilmue npeacraBuTe/ M HEOPraHUYeCKUX BellecTB

Bo3nyx — cmech razo. CocraB Bo3ayxa. Kucnopon — snemMeHT U mpocroe BemiecTBo. Haxoxzaenue kuciopoia B mpHupofe, Gu3nueckue M XMMUYECKHe
cBoricTBa (peaknuu ropenust). Okcunabl. [Ipumenenue kucnopoaa. CriocoObl OJIydeHHs KUCIOPO/ia B JIAOOPATOPUHU U MMPOMBIIIIIEHHOCTH. KpyroBo poT Kucimopoaa
B npupoze. O30H — ayioTpornHas MoaudUKaus KUCIopoaa.

TennoBoit 3pPexT XuMUIECKO peaKIuu, TEPMOXUMUYECKIE YPaBHEHUS, K30~ U IHAOTEPMUUYECKHUE peaKIMu. TOIINBO: Yyroib U METaH. 3arps3HeHre BO31yXa,
yCUJIEHUE TapHUKOBOTO 3¢ deKTa, pa3pylieHue 030HOBOTO CIIOS.

Bonopon — snemeHT u mpoctoe BemiecTBo. Haxoxxaenue BojopoAa B mpupoje, (Gu3nuecKue U XUMUYECKHe CBONCTBA, MPUMEHEHHE, CIIOCOOBI MOTyYEeHHUS.
Kucnote! u conu.

KomnuecTo BemniecTBa. Mosb. MosnsipHas Macca. 3akoH ABoraapo. MomisipHblii 00béM ra3oB. PacuéTel Mo XUMUYECKUM ypaBHE HHSIM.

dusnueckue cBoicTBa BoAbl. Bona kak pactBoputeinb. PactBopbl. HachlllieHHbIE M HEHACHIIIEHHBIE PACTBOPBI. PacTBOpUMOCTH BellecTB B BoAe. MaccoBas 101t
BEILlECTBAa B pacTBOpe. XUMHUECKHE CBOMCTBA BOJbl. OcHOBaHMs. Pojb pacTBOpOB B MpHUpOJE U B )KU3HU YesioBeka. KpyroBopoT BOJibl B IIpupoje. 3arpsa3HeHue
MpUPOIHBIX BOJ. OXpaHa U OYUCTKA MPUPOJHBIX BOJ.

Knaccudukanuss Heopranuueckux coeauneHuid. Oxcuasl. Kiaccuduxamuss okcumoB: colsieoOpa3yromue (OCHOBHBIE, KHCIOTHBIE, aMdoTepHble) u
HecoseoOpa3zyromue. HomeHkiatypa okCuaoB (MeXIyHapoJHas ¥ TpuBUanbHas). Ousndeckue 1 XUMUUYECKUE CBOMCTBa OKCUIOB. [lomyuenne okcuIoB.

OcnoBanus. Kiaccudukanus ocHOBaHHHN: MIENOYH U HEPACTBOPUMEBIE OCHOBaHUS. HoMeHkIaTypa ocHOBaHMI (MeXayHapoAHAs U TpUBHalbHas). D U3MYECKUe U
XUMHUUYECKUE CBOMCTBA OCHOBaHUM. [lonydyeHre oCHOBaHM.

Kucnotel. Knaccudukarus kucnoT. HomeHnknatypa kucinot (MeXIyHapoHas U TpuBHaidbHas). Ou3nueckue U XuMUYeCKHEe CBOMCTBA KHUCIOT. Psij akTUBHOCTH
MertauioB H. H. bexerosa. ITosryueHne KUCIor.

Conn. HomenkinaTypa cojeit (MexayHapoiHas U TpUuBHaibHasA). PU3nUecKue U XMMHUYeckre cBoiicTBa coseld. [losyuenue comeit.

I'eneTnueckas CBSI3b MEXKy KJIaCCAMH HEOPTaHUYECKUX COECTUHEHUN.

XUMUYECKUH SKCIEPUMEHT: KauyeCTBEHHOE OIpeeSICHUe COJep KaHUsl KUCIOpoJa B BO3AyXeE; MOJIydeHHE, cOOMpaHMe, paclo3HaBaHHE M HW3ydeHHE CBOWCTB
KHCTIOpO/1a; HAOMIOJICHHE B3aMMOICHCTBUS BEIIECTB C KUCIOPOJIOM U YCIOBHSI BOSHUKHOBEHHS U MPEKpalleHus TopeHus (Mokapa); 03HaKOMJICHHE ¢ 00pa3iaMu
OKCHJIOB M ONHMCaHWE UX CBOICTB; MOJy4yeHHE, COOMpaHKe, pacrlo3HaBaHHE M U3y4YEHHE CBOMCTB BOJOpOJa (TOpEHHUE); B3aUMOICHUCTBUE BOJOPOJA C OKCHAOM
Meau(Il) (BO3MOXHO HCIONB30BaHKUE BUACOMATEPUANIOB); HAOMIOJeHHE 00pa3lloB BEIIECTB KOJUYECTBOM | MOJb; MCCIEAOBaHHE OCOOCHHOCTEW pPacTBOpPEHUS



BEIIECTB C PA3JIMYHOW PACTBOPUMOCTBHIO; MPUTOTOBIECHUE PACTBOPOB C OMNPEACIEHHON MAacCOBOWM JOJIEM PaCTBOPEHHOIO BEILECTBA; B3aMMOJECHCTBHE BOJBI C
MeTajylaMu (HaTpueM M KaJlbliieM) (BO3MOYKHO HCIOJIb30BaHME BMJIEOMATEPUAIIOB); OINPEAEICHUE PACTBOPOB KUCJIOT M ILEJIOYEH C MOMOIIBIO WHAUKATOPOB;
UCCleI0BaHUE O0pa3l0B HEOPraHWYECKUX BEIIECTB PA3JIMYHBIX KJIACCOB; HAOIIOAECHHE M3MEHEHHUs] OKPAcCKHM HMHIAMKATOPOB B pAacTBOpAxX KUCIOT U LIEJIOYEH;
u3ydyeHue B3aumojeictBus okcuga menu(ll) ¢ pacTBopomM cepHOM KHCIOTHI, KUCJIOT C METallaMH, PEakUUid HEeUTpaau3aluu; MOJIY4EHHE HEPACTBOPUMBIX
OCHOBAHMUM, BBITECHEHME OJIHOTO METajula IPYrMM W3 pacTBOpa COJIM; PEIICHHE 3KCIEPUMEHTAIbHBIX 3a1a4 MO TeMe «BakHelmne Kiiacchl HEOpraHWYEeCKUX
COCIMHEHUI.

Iepuonnuecknii 3axkon u Ilepmogumyeckasi cucrema xumudeckux 3jemMeHToB JI. M. MenpeneeBa. CrtpoeHue aromMoB. XHMH4YeCKas CBS3b.
OKuUCINTEIbHO-BOCCTAHOBUTE/IbHbIE PeaKINH

[lepBbie MOMBITKYN KIacCUPUKAIIMN XUMUYECKUX 3JIeMEHTOB. [IoHATHE O TpyIax CXOAHBIX 3JIEMEHTOB (IIE€JOYHBIE U 1E€JI0YHO 3€MEIbHbIE METaJlJIbl, TaJIOTeHBI,
MHEPTHBIE ra3bl). DIEMEHTbI, KOTOpbIe 00pa3yloT aM(OTEPHbIE OKCUIBI U TUIPOKCHIBI.

[lepuoguueckuit 3axoH. Ilepuoguueckass cucrtema xumudeckux odneMeHToB [I. WM. MenneneeBa. KopoTkomepuonHas U JUIMHHONEpHOJHas (OpMBI
[Tepuonnueckoit cucrembl xumuueckux 3emeHToB [. 1. Menneneesa. Ilepuoasl u rpynmbl. @U3HYECKUAN CMBICH MOPSAIKOBOTO HOMEpA, HOMEPOB MEPHOAA U
IPYIIIBI AJIEMEHTA.

Crpoenue aromoB. CoctaB aToMHBIX snep. M3otombl. OnektpoHbl. CTpoeHHE 3JIEKTPOHHBIX 000JI04eK aTOMOB MepBbIX 20 XMMHUYECKUX HJIEMEHTOB
[Tepnoanueckoii cucremsl /1. 1. MenneneeBa. XapakTepucTUKa XUMAYECKOTO 3JIEMEHTA IO €ro noJiokeHuto B [lepuonnueckoit cucreme /. . Menneneesa.

3aKOHOMEPHOCTH M3MEHEHMs pajilyca aTOMOB XMMHUYECKHUX JJIEMEHTOB, METAJUIMUECKUX W HEMETAJUIMYECKUX CBOMCTB MO TpyIIaM M Nepuojgam. 3HaueHUe
[Tepuoanueckoro 3akoHa u [lepuoandeckoi CUCTEMbI XUMUYECKHUX AJIEMEHTOB ISl pa3BUTHUS Hayku U ipakTuku. [[. 1. MenaeneeB — y4€HbI U rpaKJaHVH.

Xumnueckas cBs3b. KoBajeHTHas (OJspHAs ¥ HEMOJISIpHAsH) CBA3b. DJIEKTPOOTPHULIATEIBHOCTh XUMUUECKUX 1eMeHTOB. loHHast cBs3b.

Crenensp okucienus. OKUCIUTEIbHO-BOCCTAHOBUTENBHBIE peakMU. [Iponeccs OKUCIIeHNs 1 BOCCTaHOBJICHHA. OKHUCIUTENN U BOCCTAHOBUTEIIH.

XUMHUECKUI AKCIIEPUMEHT: U3ydeHHEe 00pa3loB BELIECTB METAIJIOB U HEMETAJUIOB; B3aUMOJCHCTBUE TMIPOKCHIA LIUHKA C PACTBOPAMU KHMCJIOT M ILIEIOYEH;
IIPOBE/IEHUE ONBITOB, MITIOCTPUPYIOLIUX IPUMEPbI OKUCIUTEIEHO-BOCCTAHOBUTEIbHBIX peaKUil (TOpeHHe, peakiy Pa3JIoKEHHsI, COSTUHEHUS).

Me:knpeaMeTHbIe CBSI3H

Peannzanus MeXpeIMeTHBIX CBsI3€l IPU N3yYEeHUH XMMHUHU B 8 Kilacce OCYILECTBIISETCS Yepe3 UCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MMOHATHH, TaK
U NOHSTUH, SIBJISIOIIMXCSI CACTEMHBIMU JIJIS1 OTJEJIBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOIO LIUKJIA.

OOuire ecTeCTBEHHO-HAayyHblE MHOHATHS: HAydHbI (akT, TUIOTE3a, TEOpHs, 3aKOH, aHalU3, CHHTE3, KJAacCH(UKaLus, NEpUOJUYHOCTb, HAOIIOIEHUE,
9KCIEPUMEHT, MOJIEJIMPOBAHUE, U3MEPEHUE, MOJIETb, SIBJICHHUE.

dusmka: Marepus, aToM, 3JIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIHUJ, U30TOIbI, PAJUOAKTUBHOCTb, MOJIEKYJIA, 3JEKTPUUECKUI 3aps]l, BELIECTBO, TEIO, 00BEM,
arperaTHO€ COCTOSTHHE BEIIECTBa, ra3, (pu3nueckue BeIMYUHbI, €IUHHUIIBI U3MEPEHUS, KOCMOC, TUIaHEThI, 3BE3/1b1, CoJHIIE.

buonorus: dorocunres, npixanue, ouocdepa.

I'eorpadus: atmocgepa, ruapochepa, MUHEpaIbl, TOPHBIE TIOPO/IbI, T0JIE3HBIE UCKOTIaeMbl€, TOTIJIMBO, BOJIHBIE PECYPCHI.

IINTAHUPYEMBIE OBPA30BATEJ/IBHBIE PE3YJIbTATBI

H3y‘ICHI/IC XUMHU B 8 Klacce HaITpaBJICHO Ha ONOCTUIKCHUC 06y‘-IaIOH_II/IMI/IC$I JIMYHOCTHBIX, METAIIPCAMETHBIX U MPCAMCTHBIX PE3YyJIbTATOB OCBOCHUS y‘-ICGHOFO
npeameTa.

JIMHHOCTHBIE PE3YJIBTATHBI



JIM9HOCTHBIE PE3yabTaThl OCBOCHUS IMPOTPaMMBI OCHOBHOIO OO0mIero oOpa3oBaHHs JIOCTUTAIOTCS B XOJIe¢ OOYYCHHS XHMHH B €IUHCTBE Y4eOHOU U
BOCIIUTATSIILHOM JACATCIIbHOCTHU OpraHmauI/m B COOTBCTCTBUU C TPAAULIMOHHBIMHA pOCCI/If/'ICKI/IMI/I COIIMOKYJIbTYPHBIMH U NYXOBHO-HPAaBCTBCHHBIMU LICHHOCTAMMU,
MPUHATHIMU B OOIIECTBE MTPABUIAMU U HOPMaMH MOBEACHUS U CIOCOOCTBYIOT MPOIIECCaM CaMOTIO3HAHUS, CAMOPA3BUTHS M COLIMAIN3AIUHN 00YUJaIOI UXCSL.

JIMYHOCTHBIE Pe3yabTAThl OTPAXKAIOT CHOPMHUPOBAHHOCTH, B TOM YHCJIE B YaCTH:

IIaTpuoTHYeCcKOro BOCIMTAHUSA

1) LHECHHOCTHOI'O OTHOIICHHSA K OTCHCCTBCHHOMY KYJIbBTYPHOMY, UCTOPHUYCCKOMY MU HAYYHOMY HACICAWIO, TIOHUMAaHUS 3HAYCHUSA XUMHYECKOM HAayKHW B JKHU3HU
COBPEMEHHOI'0 O0IIEeCTBA, CIOCOOHOCTH BIIAJIETh JTOCTOBEPHOW HMH(OpMaluel 0 MeperoBbIX JOCTUKEHHUSIX U OTKPBITHUSX MHUPOBOM M OTEYECTBEHHOUN XMMUM,
3aMHTEPECOBAHHOCTH B HAyYHBIX 3HAHUSAX 00 YCTPONCTBE MHpa M OOIIECTBA;

I'paxnanckoro BocnuTanus

2) NpeACTaBJICHUA O COLUAIBbHBIX HOPMax W IIpaBUJIaxX MEKIMYHOCTHBIX OTHOIIICHUH B KOJIJICKTUBE, KOMMyHI/IKaTHBHOfI KOMIICTCHTHOCTHU B O6HI€CTB€HHO
MI0JIE3HOM, y4EeOHO-UCCIIE0BATENbCKOM, TBOPYECKON M APYrUX BUAAX JESITEIbHOCTH; TOTOBHOCTU K pa3HOOOpPa3HON COBMECTHOMN JIE€ATEIBHOCTH IIPU BBIIIOJHEHUU
y‘-IC6HBIX, MMO3HABATCIIbHBIX 3aJiad, BBIIIOJHCHUU XWUMHYCCKUX OKCICPUMEHTOB, CO3JaHUH y‘IC6HBIX MMPOCKTOB, CTPEMIICHHA K B3aWMMOIIOHUMAHHUIO U
B3aMMOIIOMOIIN B IMPOLECCE 3TOH y‘Ie6HOI>'I ACATCIBHOCTHU, TOTOBHOCTHU OIICHHBAThH CBOE MOBEACHNE U NTOCTYIIKH CBOHX TOBapI/IIHeﬁ C MO3WIMHU HPABCTBCHHBLIX U
MPaBOBBIX HOPM C YUETOM OCO3HAHHMS MOCIEACTBUI MOCTYIKOB;

HeHHOCTI/I HAYYHOr'0o mMO3HAHUHA

3) MHUPOBO33PEHUYECKUX MPEACTABICHUIN O BEIIECTBE U XMMHUYECKON PEaKIMi, COOTBETCTBYIOIIUX COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH M COCTaBIISIOLINX
OCHOBY JJIsl IOHUMAaHHUS CYIIHOCTU HAy4YHOUH KapTHUHBI MUPA; MPEICTABIECHUN OO0 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS MPHUPOJbI, B3aUMOCBS3SIX 4YEJIOBEKa C
MPUPOIAHOMN CPEAOA, O POJIM XUMHH B TTIO3HAHUU ATUX 3aKOHOMEPHOCTEM;

4) mo3HaBaTeIbHBIX MOTHBOB, HAIIPABJIICHHBIX Ha MOJIY4YE€HHUE HOBBIX 3HAHUH 110 XUMUHU, HEOOXOAUMBIX JJIsl 00BsCHEHUS! HAOII0JaeMbIX ITPOLIECCOB U SBJICHUM;

5) mo3HaBaTeNbHOU, WHOOPMAITMOHHOW U YUTATEbCKOW KYJIbTYpPhI, B TOM YHCJIE HAaBBIKOB CaMOCTOSITEILHOW pabOTHl ¢ y4eOHBIMU TEKCTaMH, CIIPABOYHOMN
JUTEPaTypPOM, TOCTYIMHBIMU TEXHUYECKUMH CPEACTBAMH MH(DOPMALIMOHHBIX TEXHOJIOTHII;

6) unTepeca K 00y4EHHUIO U MO3HAHUIO, JIF0O03HATEIBHOCTH, TOTOBHOCTU U CIOCOOHOCTH K CaMO0Opa30BaHUIO, IPOEKTHOM U UCCIIEIOBATENLCKO M 1eATeIbHOCTH,
K OCO3HAHHOMY BBIOOpY HAIIPABJIEHHOCTH U YPOBHs 00y4YeHHUsI B JajbHeHIIeM;

®opMHPOBAHHSA KYJIbTYPbI 310POBbS

7) OCO3HaHUSA LEHHOCTU >KU3HU, OTBETCTBEHHOI'O OTHOIICHHS K CBOEMY 3/I0POBbIO, YCTAaHOBKHM Ha 370pPOBBIA 00pa3 >KM3HU, OCO3HAHHS IOCIEICTBUN H
HENPUITHUST BPEAHBIX NPUBBIYEK (YIOTPEONCHHs aJIKOTOJIs, HAPKOTUKOB, KypeHHs), HEOOXOJUMOCTH COOIIOJICHUS MpaBUi OE30MacHOCTH IMPH OOpallleHUu C
XMUMHYECKUMHU BEIIECTBAMH B OBITY U pealbHOMN KU3HHU;

TpynoBoro BocnuTanus

8) uHTepeca K MPaKTUYECKOMY U3YUEHHIO Mpodecchii U TpyAa pa3IuyHOTO poja, yBaXKEHUE K TPYAY U pe3ylibTaTaM TPYJIOBOU AESITETbHOCTH, B TOM YHCIIE Ha
OCHOBE MPUMEHEHUS TPEIMETHBIX 3HAHUI MO XUMUU, OCO3HAHHOTO BHIOOpA MHIMBUAYAILHON TPAGKTOPHH MPOJOLKEHUS 00pa30BaHUS C YUETOM JIMYHOCTHBIX
MHTEPECOB U CHOCOOHOCTH K XMMHH, OOIIECTBEHHBIX MHTEPECOB M MOTpeOHOCTEH; ycnemHoil npodeccHOHaNbHOM NeSTeNbHOCTH M pa3BUTHS HEOOXOAMMBIX
YMEHHUIi; TOTOBHOCTh aJalITHPOBATHCSI B MPOPECCHOHAIBHOM cpeie;

JKO0JOTrH4€CKOr0 BOCIIUTAHUS

9) 5KOJOTMYECKH 11e1ecO00pa3HOro OTHOLICHHUS K MPUPOJAE KaK UCTOYHUKY KHU3HU Ha 3emile, OCHOBE €€ CYIIEeCTBOBaHMS, MOHUMAHUs LIEHHOCTH 3JI0POBOTO U
6e30macHoOro 00pasa )KM3HH, OTBETCTBEHHOTO OTHOIIEHHUS! K COOCTBEHHOMY (PU3HUECKOMY M IICUXUYECKOMY 3/10pPOBBIO, OCO3HAHUS LIEHHOCTU COOJIIOICHUS MTPABHIT
0€30MacHOTO0 MOBEACHUS NPHU paboTe ¢ BEIIECTBAMH, a TAK)XKE B CUTYALUAX, YTPOKAIOIIUX 3/J0POBBIO U KU3HH JIHO/IEH;

10) ciocoOHOCTH MPUMEHSTH 3HAHUS, TIOJTydaeMble TIPH U3YYCHUU XUMHH, IS PEIIeHUs 3ajad, CBA3aHHBIX C OKPYXKAIOLIeH MPUPOTHON Cpeioil, MOBBIIICHHS
YPOBHS 3KOJIOTUYECKOH KYIbTYphI, 0CO3HAHUS INI00AIBHOTO XapakTepa 3KOJIOIHYECKUX MPoOIeM U MyTel UX PelIeHUs TOCPEACTBOM METOI0B XUMHUU;

11) 3K0JI0TNYECKOTO MBIIIJIEHUS], YMEHHS pyKOBOJICTBOBATHCSI UM B [T03HABATENIbHON, KOMMYHUKAaTUBHOM U COLIMATIBHON MTPAKTHKE.



METANPEIMETHBIE PE3YJbTATbBI

B cocraBe MmetanpenMEeTHBIX pPe3yAbTaTOB BBIACISAIOT 3HAYMMBIE Uit (POPMHUPOBAHUS MUPOBO33PEHUS OOIICHAYYHbIE MOHATUS (3aKOH, TEOpHWs, MPHHIIMII,
rUnore3a, Gakr, cucrema, Mpouecc, YKCIEPUMEHT U JIp.), KOTOPBIE UCTIOIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUCOHBIX MPEAMETaX U MO3BOJSIOT HA OCHOBE 3HAHUI
U3 OTHX MpPEeAMETOB (OPMHUPOBATH NPEACTABICHHE O IEIOCTHOW HAyYHOH KapTHHE MHUpa, M YHHBEpCalbHbIE y4yeOHBbIC IeWCTBUS (IIO3HABaTEIbHBIC,
KOMMYHHKATHBHBIC, PETYISTHBHBIC), KOTOpPbIe 00eCIeUnBaOT (POPMUPOBAHUE TOTOBHOCTH K CAMOCTOSITEIILHOMY IUIAHUPOBAHHUIO M OCYIICCTBIICHUIO y4COHOU
JCSITEITLHOCTH.

MeTaHpe[{MeTHBIC pPE3yIbTaTbl OCBOCHUA O6pa3OBaTCJII>HOI71 MporpaMMmsl 110 XMMHU OTpaKar0T OBJIAACHHUC YHHUBCPCAJIbHBIMU I[MO3HABATCIbHBIMU Ilef/'ICTBI/ISIMI/I, B
TOM YHCJIC:

Ba3oBbIMH JornYecKUMH JeHCTBUSIMEI

1) YMCHHEM HCIIO0JIb30BaTh HpI/IéMI)I JIOTUYCCKOI0 MBIINIJICHHUA IMPU OCBOCHHUU 3HAHUU: PaCKpBIBaTb CMBICI XUMHUYCCKUX HNOHITHU (BBIZ[GJ'I?[TB HUX Xap aKTCPHBIC
IMPpHU3HAKN, YCTAHABJIMBATH B3aMMOCBA3b C JPYTrUMHU HOH?ITI/H[MI/I), HUCIIOJIB30BAaTh MMOHATUA 151 00BsICHEHUS OTACIBHBIX q)aKTOB u ﬂBHCHHfI; BBI6I/IpaTI) OCHOBAHUA U
KPpUTCPpUH I KJ'IaCCI/I(l)I/IKaHI/II/I XUMHUYECKHUX BCHIICCTB U XUMHUUYCCKUX peaKHHﬁ; YCTaHABJIMBATb NMPHUYHMHHO-CJICACTBCHHBIC CBA3U MCKIY oObeKTaMu HU3YUCHUA;
CTPOUTD JIOTHYCCKUEC PACCYKICHUA (I/IH,ZIYKTI/IBHI)IG, JACAYKTUBHBEIC, 10 aHaHOFI/II/I); J€JIaTh BBIBOJbI U 3aKIIFOYCHUA,

2) yMEHHEM NPUMEHATH B IMpOLECCe MO3HAHUS MOHATHS (IpEeIMETHbIE U MEeTalpeIMETHbIE), CUMBOJINYECKHE (3HAKOBBIE) MOJIENIH, UCIOJIb3yeMble B XUMUH,
HpeO6p330BI)IBaTI) IIAPOKO MPHUMEHACMBIC B XUMHUHU MOJCIIBHBIC MTPCACTABICHUSA — XUMHAYECKHN 3HAK (CI/IMBOJ'I BJ'IeMeHTa), XUMHUYCCKast Q)opMyna U YpaBHCHHUC
XUMHUYECKOU p€akiyun — I1pU PCUHICHUU yqe6H0-H03HaBaTeHBHBIX 3aga4d; C y‘—IéTOM 9TUX MOICIBHBIX Hpe)ICTaBJ'IeHI/Iﬁ BBIABJIAITH W XapaKTCPHU30BaATHh
CYIIECTBEHHbIE MPU3HAKU U3YyYa€MbIX 0O0BEKTOB — XMMHMUYECKUX BEIIECTB M XUMUYECKUX PEaKLU; BBIABIATH OOLIME 3aKOHOMEPHOCTH, TPUUNHHO-CIICCTBEHHbBIE
CBSI3M U MPOTUBOPEYUS B U3ydaeMbIX MpPOLIeccax U SIBICHUAX; Mpeaaratb KpUTEPUH JUIsl BBISBICHUS 3TUX 3aKOHOMEPHOCTEH M MPOTUBOPEUHIl; CAMOCTOSATEIHHO
BBIOMpATh CHOCO0 pemnieHus ydeOHOW 3amayu (CpaBHHBATh HECKOJBKO BApHUAaHTOB pEIICHMs, BHIOMpAaTh HamOOJee MOAXOMAIMHNA ¢ Y4ETOM CaMOCTO SITEIHHO
BBIJICTIEHHBIX KPUTEPUEB);

Ba3zoBbLIMH HcclIe0BaTEeILCKUMHA e CTBUAMH

3) yMeHHEeM HCHOJb30BaTh MOCTABJICHHbBIE BOMPOCHl B KAU€CTBE MHCTPYMEHTA MO3HAHUS, a TAaKXKE B KaueCTBE OCHOBBI JUIsi (DOPMHUPOBAHMS THUIIOTE3BI IO
MIPOBEPKE MPABMIBHOCTH BBICKA3bIBAEMBIX CYXICHHUIA;

4) npuobOpeTeHHE OIbITa MO IUIAHUPOBAHUIO, OpPraHU3alMM U MPOBEICHUIO YYEHHYECKHX SKCIIEPUMEHTOB: yMEHUE HaOIoAaTh 3a XO0J0M Ipolecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €0 Pe3yabTaT, (GopMynupoBaTh 000OIIEHUS U BBIBOABI MO PE3ylbTaTaM MPOBEIEHHOTO OMbITA, WCCIETOBAHHS, COCTABIATH
OTuéT 0 mpoJeNaHHOI padoTe;

Paboroii ¢c undpopmanmei

5) ymeHueMm BBIOMpPATh, aHAIM3UPOBATh U UHTEPIPETUPOBATH HH(POPMALIMIO PA3TUYHBIX BUJIOB U (OPM MPECTABICHUS, TOTYYaeMYI0 U3 Pa3HbIX HCTOYHHUKOB
(Hay4HO-TIOMyINIIpHAs. JIUTEpaTypa XUMHUYECKOTO COJAEp KaHMsI, CIIPaBOYHBIE MOCOOUs, pecypchl MHTepHeTa); KPUTHUECKH OIEHUBATh MPOTHBOPEUYMBYIO U
HEJOCTOBEPHYIO HH(POPMAITHUIO;

6) yMeHHEM MPUMEHSTh Pa3IMYHbIE METOMbI U 3alPOCHI MPU MOUCKE U 0TOOpe MH(OPMAIUK ¥ COOTBETCTBYIONIMX JAHHBIX, HEOOXO JUMBIX JUIsS BBIMOJTHEHHUS
y4eOHBIX M MO3HABATENbHBIX 33/1a4 OMPEACIEHHOTO THUIA; MPHOOPETEHUE OMbITa B 0OJACTH UCHOIB30BaHUS WH(OPMAIMOHHO-KOMMYHUKATUBHBIX TE€XHOJIOTHH,
OBJIaJICHUE KYJIbTYpOH AaKTHUBHOTO WCIOJIb30BAHMS PA3UYHBIX IMMOUCKOBBIX CHCTEM; CAMOCTOSITENFHO BBIOMPATh ONTHMAIBHYIO (GOpMYy MpeCcTaBICHUS
nH(OPMALIUY U WIUTIOCTPUPOBATH pPelllaeMble 3a/1a4H HECTIOKHBIMH CXeMaMH, JHarpaMMaMHu, JpyruMu (opMaMu Tpaduku U UX KOMOMHAIIH SIMU;

7) yMEeHHEeM UCHOJIb30BaTh M aHAU3UPOBATh B TMpoOIllecce y4eOHOW W HCCIeNOBATENbCKOW NEATENHHOCTH WH(MOPMAIMIO O BIUSHUU MPOMBIILIICHHOCTH,
CEJIbCKOTO XO3SHCTBA M TPAHCTIOPTA HA COCTOSIHUE OKPY)KAIOIIEH MPUPOIHON CPeIbl;

YHuBepcaabHbIMH KOMMYHUKATHBHBIMH J1€HCTBUSIMU



8) yMeHHeM 3a/1aBaTh BOIPOCH! (B XOJA€ AUaiora W/WIN JUCKYCCHH) MO CYIIECTBY OOCYXIaeMOW TeMbl, (HOPMYIHpPOBATh CBOM HPESIOKEHHUSI OTHOCUTEJIHHO
BBIIIOJIHEHUS IPEUI0KEHHON 3a1a4H;

9) npuoOpereHue oOmBITA TMPE3CHTALUU PE3yAbTATOB BBHIMOJHEHHUS XHUMHYECKOTO JKCIEpUMEHTa (JIabopaTOpHOTO OIbITa, J1AaOOPAaTOPHOW pPabOTHI IO
MCCIICZIOBAaHUIO CBOMCTB BEUIECTB, y4€OHOT'O IPOCKTA);

10) 3auHTEpECOBAaHHOCTh B COBMECTHOW CO CBEPCTHHKAMH IO3HABATEIILHOW M HMCCIIEOBATEIBCKON ACATEIBHOCTH MPH PEHICHHH BO3HUKAIOMIKX MPOOJIeM Ha
OCHOBE yuéTa OOIIMX WHTEPECOB M COTJIACOBAHMS IMO3MIUN (00CYXIeHUs, 0OOMEH MHEHHUSIMU, «MO3TOBBIC IITYPMBI», KOOPAWHAIMS COBMECTHBIX JCHCTBUH,
OTIpeieNIeHNE KPUTEPUEB TI0 OIIEHKE KauecTBa BHITIOJIHEHHON paboOTHI U 1p.);

YHuBepcaabHBIMH PeryJIATUBHBIMH e CTBUSIMH

11) ymeHreM caMOCTOSITENILHO ONPEAEIATh LIE€IU ACITeIbHOCTH, TUIAaHUPOBATh, OCYIIECTBIIATh, KOHTPOJIUPOBATH U NMPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
JeSITeNIbHOCTh, BbIOWpaTh Hanbosee 3¢ (eKTUBHbIE CIOCOObI pelleHrs y4eOHbIX M MO3HABAaTEIbHBIX 33]ad, CaMOCTOSTEIIBHO COCTAaBJISITh WM KOPpPEKTUPOBATH
MPEVIOKEHHBIH aNropuT™M JIEHCTBUI NPU BBINOJHEHUM 33aJaHUM ¢ y4€TOM NOJydeHHsS HOBBIX 3HAHUH 00 M3ydyaeMbIX OOBEKTaX — BEIIECTBAX M PEAKLMSIX;
OLICHMBATh COOTBETCTBUE TMOJIYYEHHOIO pe3ysbTaTa 3asiBJICHHOM 1IeJH;

12) ymeHueM UCNoIb30BaTh U aHATU3UPOBATh KOHTEKCTHI, MpeJlaraéMble B YCIIOBUM 3aJIaHUI.

HPEJAMETHBIE PE3YJIBTATbBI

B cocraBe mpeaMeTHBIX pe3yabTaTOB IO OCBOSHHIO 00S3aTENBHOTO COJCP)KaHUs, YCTAaHOBICHHOTO JaHHOW MPUMEPHOW paboueil mporpaMMoi, BBIICTSIOT:
OCBOCHHBIC OOYJaIONIMMUCS HAy4HBIC 3HAHWS, YMEHHUS M CIOCOOBI NEHUCTBHH, criemu(UYecKre s MpeaMETHOH oOnacTi «XUMHS», BUABI JEATEIBHOCTH IO
MOJIy9CHHUIO HOBOTO 3HAHHMS, €T0 HHTEPIPETAINH, IIPEOOPa30BaHHIO U TPUMEHEHHIO B PA3JIMYHBIX YICOHBIX U HOBBIX CUTYALUSX.

[TpenmeTHBIE pe3yabTAaTH OTPAXKAIOT COPMUPOBAHHOCTH Y OOYJAIOIIUXCS CICAYIOMNX YMEHHM:

1) packpvieams cmblci OCHOBHBIX XUMUYECKHX ITOHSTHIA: aTOM, MOJIEKYJIa, XAMUYECKHI JIEMEHT, IPOCTOE BEIIECTBO, CII0KHOE BEIIECTBO, CMECh (OJHOPOHAS
U HEOJHOPOJIHAS), BAICHTHOCTh, OTHOCHTEJIbHAS aTOMHAsi M MOJICKYJISIpHAsl Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJIIPHAS Macca, MaccoBas JI0JIsl XUMHUYIECKOTO
3NIEMEHTa B COCAMHEHHWH, MOJIIPHBI OOBEM, OKCHI, KHCIOTa, OCHOBAaHME, COJb, AJICKTPOOTPHLATEIBHOCTh, CTEINEHb OKUCICHMS, XMUMHUYECKas peaxuus,
KIaccH(UKaIMsl peakluil: peakuy COSANHEHHS, PEaKLUN Pa3JIOKEHUs, PEaKLUU 3aMEIleHHs, PeaKInu 0OMeHa, 3K30- U SHAOTEPMUYECKUE PEAKIHH; TEeTJIOBOH
ekt peakunu; sIPo aToMa, IEKTPOHHBINA CIOH aToMa, aTOMHAasi OpOUTalb, PaJNyC aTOMa, XMMUYECKasl CBSI3b, MOJIIPHAs U HEMOJsIpHas KOBAJCHTHAS CBSI3b,
MOHHAs CBS3b, NOH, KATUOH, aHHOH, PAaCTBOP, MAacCOBAas JI0JIsI BEIIECTBA (IIPOLIEHTHAsI KOHIICHTPAIHsI) B PaCTBOPE;

2) winocmpuposams B3aMOCBSI3b OCHOBHBIX XMMUYECKUX MOHSITHI (CM. 1. 1) U IPUMEHSATH 3T MOHSTHUS [IPU OTIMCAHMH BELIECTB U UX MPEBPAIICHHN;

3) ucnonvz06ams XAMUYECKYI CUMBOJIMKY JUIsl COCTaBJICHUS] (GOPMYIT BEIIECTB M YPaBHEHHH XMMHUYECKUX PEaKIInii;

4) onpedensimp BAICHTHOCTh aTOMOB 3JIECMCHTOB B OWHAPHBIX COCIUHEHHSX; CTCIICHb OKHCIICHHS JJIEMEHTOB B OWHAPHBIX COCIUHEHHSX; NMPHUHAICKHOCTD
BEIIECTB K OIpeIeIEHHOMY KJlacCcy COeIMHEHMH 1o (hopMysaM; BUJ XUMUUYECKON CBSA3M (KOBAJEHTHAsl U MOHHAS) B HEOPTaHUUECKUX COECJMHEHU 5IX;

5) packpvieame cmuica Tlepuoandeckoro 3akona J[. WM. MeHeneeBa: AeMOHCTPHPOBAThH MOHHMMAaHUE MEPHOTUYECKON 3aBHCHMOCTH CBOWCTB XMMHUECKUX
3JIEMEHTOB OT MX MoJioxkeHus B [lepuonnyeckoil cucreme; 3aKOHOB COXPAHEHUSI MacChl BELIECTB, OCTOSIHCTBA COCTaBa, aTOMHO -MOJIEKYJISIPHOTO YUEHHMS, 3aKOHA
ABOTaJIpO; ONMUCHIBATH U XapaKTepu30BaTh TaOnuuHyto Gopmy [lepnonndeckoit cucTeMbl XUMHUUECKUX 3JIEMEHTOB: pa3jinyaTh MOHATUS «TJaBHas moarpymnmna (A-
rpymnmna)» u «noboynas noarpynna (b-rpymmna)», mansie u 00JbIIME NEPUOJIBI; COOTHOCHTH 0003HAYSHHS, KOTOPbIe UMetoTcs B Tabnuue «llepuoanyeckas cucrema
XxuUMu4eckux anemenToB [ 1. MenneneeBa» ¢ 4MCIOBBIMH XapaKTEpUCTUKAMU CTPOCHHUS aTOMOB XMMHUYECKHX 3JE€MEHTOB (COCTaB U 3apsi Aapa, ooliee Yucio
3JIEKTPOHOB U PACHpEIeTICHUE UX MO AJIEKTPOHHBIM CJI0SIM);

6) rraccughuyuposeams XMMIUYECKHE SJIEMEHTHI; HEOPTaHMYECKUE BEIECTBA; XMMUYECKUE PEaKIUH (TI0 YHCITy M COCTAaBY yYaCTBYIOUIMX B PEaKLUH BEIIECTB, IO
TeIIoBOMY 3h(eKTy);



7) xapaxmepuzoeams (onucviéams) OOIIME XUMHUYECKUE CBOMCTBA BEIIECTB PAa3IMYHBIX KJIACCOB, MOATBEPKIas ONHMCAHUE HPUMEPAaMH MOJICKYISPHBIX
YPaBHEHUN COOTBETCTBYIOIIMX XUMUYECKUX PEAKLIUM;

8) mpoenozupoeams CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MX Ka4€CTBEHHOTO COCTaBa; BO3MOXKHOCTH NMPOTEKAHUS XUMHUYECKHUX MPEBPALICHUN B Pa3IHYHBIX
YCIIOBHSIX;

9) 6vlyuCIAMbL OTHOCUTEIBHYIO MOJICKY/SIPHYIO M MOJISIPHYIO MacChl BEIIECTB; MACCOBYIO JOJIF0 XHMHUYECKOTO JIEMEHTA 10 (OpMYJie COSTUHEHHS; MAaCCOBYIO
JIOJTIO BEIIECTBA B PACTBOPE; MPOBOAUTH PACUETHI TI0 YPABHEHUIO XUMHUECKON PEaKIINH;

10) npumensims OCHOBHBIC OICpAllUM MBICIUTEIBHON NEATEIBHOCTH — aHalM3 ¥ CHHTE3, CpaBHEHHME, O00O0OIIeHME, CHCTEMaTH3alHIo, KiacCH(UKanuio,
BBISIBJICHUE TPUYUHHO-CIIEJCTBEHHBIX CBS3€H — Il M3YYEHHUS CBOWMCTB BEHIECTB M XMMHYECKHX PEAKIUH; €CTeCTBEHHO-HAay4YHbIE METOMAbl IO3HAHUS —
HaOJro/IeHNe, N3MEPEHNE, MOICTTMPOBAHUE, SKCIICPUMEHT (PEaTbHBIA U MBICIICHHBIH);

11) creoosamsb paBUIIaM  TOJIB30BAaHHUS XUMHUYECKOW TOCYIOW W J1abopaTopHBIM 00OpYyJIOBaHHEM, a TaKXKe MpaBUIaM OOpalieHUs C BEUICCTBAMU B
COOTBETCTBUHU C WMHCTPYKIUSMHU TIO BBITIOJHEHUIO Ja0OPAaTOPHBIX XMMHYECKHX OTBITOB IO TMOJYYEHHUIO W COOMPAaHMIO Ta3000pa3HBIX BemlecTB (BOAOpOJAA U
KHCJIOPO/a), IIPUTOTOBJICHUIO PACTBOPOB C ONPENEIEHHON MAaCCOBOM JI0JIEH pacTBOPEHHOTO BEIIECTBA; IIAHUPOBATH U MIPOBOJAUTH XUMUYECKUE IKCIIEPHUMEHTHI 0
Pacro3HaBaHHUIO PACTBOPOB LIETOYEH M KUCIOT C TOMOIIBIO HHIMKATOPOB (JIAKMYC, (heHOI(TaNeHH, METHIIOPAHXK U JIp.).

TEMATHYECKOE IINTAHUPOBAHHUE

Ne | HammenoBanmne paspaenos | KosmuecTBo 4yacos Hara Buael nesiteJbHOCTH Buabl, ¢opmsl | DiIeKTPOHHBIE
/1 | 1 TeM NporpaMmbl U3y4YeHUS KOHTPOJIsA U BbI
p p BCero KOHTPOJbH MPAKTHYECKH y 0 po (u (l)po e)
ple paGoTbl | € padoThl 06p330BaTeJ'lLHbIe
pecypcnbl
Pa3znen 1. IlepBoHayanbHbIe XMMHYeCKHE IIOHATHS




1.1.

Xumus — BasKHas
00J1aCTh €CTeCTBO3HAHMS
U NPaKTHYEeCKOM
JeATEJIbHOCTH YeJIOBeKa

Cents0pb

PackpbITh CMBICT H3ydaeMbIX
MOHSATHUH;

PackpelTb  posib  XUMHUM B
NPUPOJE U >KU3HU 4YEJIOBEKa,
€e CBA3b C APYTUMH HayKaMHU;
PaznuuaTe dmcThIC BeElllecTBa
U CMECHU; OJHOPOIHBIE W
HEOJHOPO/IHBIE CMECH;
Paznuuate  Qusnyeckue u
XUMUYECKUE IBJICHUS;
Ornpenensrsb MIPU3HAKU
XUMHYECKUX  PEaKIui u
YCIIOBHS UX MMPOTEKAHUS;
CnenoBate mnpaBwiam Tb wu
[ITIP  1pu  BBHITOJHEHUHN
MpaKTHYECKUi padoT.

VYerHbI  onpoc,
MpaKTUYECKast
paborta
TEMaTUYECKUI
JTUKTAHT,
CaMOOILIEHKa ¢
MCII0JIb30BaHUEM
«OLIECHOYHOTO
JIUCTAY.

https://educont.ru/-
KaTaJior
00pa3oBaTEIIHLHOTO
KOHTEHTA.

1.2.

BemecrBa
U XUMHYeCKHe peakiun

16

CeHTs10pb-
OKTSOPB-
HOSIOPH

[IpyMeHsATh €CTECTBEHHO -
Hay4YHbIE METO/Ibl IO3HAHUS U
OCHOBHBIE onepanun
MBICIIUTENBHON AeATEeIbHOCTH
JUIS  U3Y4YEeHUS BEILIECTB W
XUMHYECKHUX peaxuuii;
PackppITh cMBICT H3y4aeMbIX
MMOHATHH;

Paznmuuate  Qusuyeckue u
XUMHYECKUE  SBICHUS, W
OOBSACHATh UX CYIIHOCTH C
TOYKA  3pEHHS aTOMHO-
MOJIEKYJISIPHOTO YUEHUS;

Onpenensars HPU3HAKH
XMUMHUYECKMX  peakuud |
YCIIOBHSI UX MTPOTEKAHMUS;
Knaccupunuponats
XUMHYECKHE peakuuu;
CocraBnaTh (hopmyIbl

6I/IHapHBIX COe,I[I/IHeHI/Iﬁ 110
BAJICHTHOCTH W OIIPCACIIATH

VYerHblid - omnpoc,
TEMAaTHUYECKUI
MUCbMEHHBIN
oTIpoc,
[IpakTnueckas
pabora,
CaMOOLIEHKa ¢
HCII0JIb30BaHNEM
«OLEHOYHOTO
JUCTAY.

https://educont.ru/-
Kartajor
00pa3oBaTeIBHOTO
KOHTCHTA.

1 (poBoro

nudposoro



https://educont.ru/-
https://educont.ru/-

BaJICHTHOCTh 1O (opMynam

BELIECTB; paccTaBiATh
K03 purmeHTHI B
YPaBHEHUSX XUMHUYECKOU
peakuuu;

CnenoBate mpaBunam Th u
[ITIP  1mpu  BBHINOJIHEHUU

MPaKTHYECKUN padoT.

Hroro no pazneny

22

Pazgen 2. Baxkneiimme NPpEACTABUTEC/IN HEOPraHUYECCKUX BECIIECTB

2.1. | Bo3ayx.
IousiTue 00

Kucaopon.
OKCHAAX

6

1

Hos6ps

PackppITh CMBICT M3ydaeMbIX
MOHSATUN U IPUMEHATH UX TIPH
OTIMCAaHUHU CBOWMCTB BEIIECTB H
IIpEBpAILCHHI;
XapakTepu3oBaTh COCTaB
BO3IyXa,  (usmyeckue u
XUMUYECKUE CBOWCTBA.
CpaBHUBATH peakuuu
FOPEHHUsT U MEIJIEHHOIO
OKHCIICHUS; pacro3HaBaTh
ONIBITHBIM IYTEM KHUCJIOPOJ;
OOBACHATD CYILLHOCTb
3KOJIOTMYECKHUX po0iem,
CBSI3aHHBIX C 3arps3HEHUEM
BO3/1yXa; CnenoBatb
npasuwiam Tb u IIIIP npum
BBITIOJIHEHUHM  MPAKTUYECKHUI
pabor.

VYerHbBI  onpoc,
MHUCHEMEHHBIN
oTIpoc, 3a4erT,
CamooneHka ¢
HCITOJIb30BaHUEM
«OIIEHOYHOT'O
JIFCTAY.

https://educont.ru/-
KaraJjJor
00pa3oBaTeIBHOTO
KOHTCHTA.

2.2. | Bogopon.
IlonsTHe
H COJIAX

0 KHCJI0Tax

Jexabpb

PackpeITh cMBICT M3ydaeMBbIX
NOHITUM U IPUMEHSTh UX IIPU
OIIMCAHNUU CBOMCTB BELIECTB U
[IPEBPAILCHU;
XapakTepu3oBaTh
¢u3uueckue M XUMHYECKHE
CBOICTBa BOJIOPOJIA, CIIOCOOBI

YceTHBI - ompoc,
TeMaTHYeCKHui
MMACHMEHHBIN
OI1poC,
MpaKTUYECKast
pabora
CaMooIeHKa ¢

https://educont.ru/-
Karajor
00pa3zoBaTEIHHOTO
KOHTCHTA.

nudposoro

1 poBoOro



https://educont.ru/-
https://educont.ru/-

€ro HOJy4eHUs, IPUMEHEHUSI.
CoOpates mpubop Isi ero
MOJTY4YCHHUS. CnenoBatb
npasunam Tb u IIIIP nmpm
BBITIOJTHEHUH  TPAKTHYECKUI
pabor. VYyacTBOBaTH B
COBMECTHOM paloTe B rpymnie.

HCIIOJIb30BAHHUEM
«OLOCHOYHOI'O
JIUCTa».

2.3.

KoauyecTBeHHBIE

OTHOLICHUS B XUMHUH

PaCKpI)ITI) CMBICJT I/I3y‘laeMBIX
HOHSITI/Iﬁ 158 HpI/IMerlTb 9THU
IIOHATHS, a TAKXKE I/I3y‘-ICHHBIC
3aKOHBI 158 TeOpI/II/I JJIs1
pemeHHs{ paCLIeTHI)IX 3ajaa4,
Berancisate MoOJISIpHYIO Maccy
BEIIECTB; KOJIMYECTBO
BEIIECTBa, 00BEM Ta3a, Maccy
BEIIIECTBA. [IpoBoauTH
pacyeTsl 1O  ypaBHEHHSIM
XUMHAYECKUX peaKuuii:
KOJINYeCTBa, 00ObeMa, MacChl
BEIIICCTBA.

VYerHbBI - onpoc,
TEeMaTHYeCKHI
3a4er,
CamooneHka ¢
HCIIOJIb30BaHUEM
«OIIEHOYHOT'O
JIFCTA.

https://educont.ru/-

Katajor  UQpPoOBOTroO

00pa3oBaTeIbHOTO
KOHTEHTA.

2.4.

Bona. PacTBopbl.
IlousiTue 00 OCHOBAHHUAX

SluBapb

PackppITh cMBICT H3y4aeMbIX
MOHITUH U IPUMEHSITh UX NIPU
OTIICAHUU CBOMCTB BELIECTB U
MIPEBPAILCHU;
XapakTepus3oBaTh
duznueckue MW XUMUYECKUE
CBOWCTBA BOJBI, €€ POJIb KakK
pacTBOpUTENIE B NPHUPOIAHBIX
Ipoueccax. CocraBiATh
yYpaBHEHUS XUMUYECKUX
peakuuii ¢ y4acTHEM BOJBI.
OOBSCHATD CYILHOCTb
SKOJIOTUYECKHUX mpo0iem,
CIOCOOBI OYHCTKH BOJABI U
Mephl TI0O OXpaHe BOJ OT

Yerublii - omnpoc,
TEMaTHYECKUM
MMChbMEHHBIN
o1poc,
MpaKTHYECKast
pabora,
CaMooreHKa ¢
HCIO0JIb30BaHUEM
«OILIEHOYHOTO
JIACTa.

https://educont.ru/-

Karajior  nudpoBoro

O6pa30BaTeJ'IBHOF (6]
KOHTCHTA.



https://educont.ru/-
https://educont.ru/-

3arps3HEHUS. CnenoBatb
npasunam Tb u IIIIP npwu
BBITIOJITHEHUH  MPAKTUYECKHI
pador. [IpoBoauTh
BBIYUCIICHHUS] C NPUMEHEHHEM
MOHATHUN  «MaccoBas  JOJA
BELIECTBAY.

2.5. | OcHoBHBIE
HEOPraHUYeCKHUX

coeIMHEeHU I

KJIACChI

14

1 ®deBpaib-
MapT

Knaccugunuposats
M3ydJaeMmble  BEIECTBA  TIO
COCTaBy 3 CBOICTBaM;
CocraBiTh (hopMyIbl
OKCH/JIOB, KHCJIOT, OCHOBaHHM,
cojiei W Ha3plBaTh HX II0
MEXyHapOHOU
HOMEHKJIaType.
[IporHo3upoBarh  CBOWCTBA
BEIIECTB HAa OCHOBE MX OOIIMX
XHM.CBOWCTB W3YYEHHBIX
KJIACCOB. [IpousBoauTh
BBIUHCIICHUS 110 ypaBHEHUSIM
XUMHYECKUX PEaKLUi.

VYerHbBI - onpoc,
TEeMaTHYeCKHI
MMACHEMEHHBIN
oTIpoc,
MpaKkTUYeCcKast
pabora,
KOHTPOJIbHAS
pabora,
Camoo1ieHKa C
HCI0JIb30BaHUEM
«OIIEHOYHOTO
JIACTa.

https://educont.ru/-
Karajaor
00pa3oBaTeIbHOTO
KOHTEHTA.

Uroro no pazneny

33

Pa3nen 3. llepuoanueckmii

3aKO0H

H

Iepuoanyeckast

CuCTEMa XUMHYECKHUX

CTpOGHI/Ie aTOMOB. XUMHYecKas cBA3b. OKNCINTEILHO-BOCCTAHOBUTEILHBIE pPe€aknuu

3JIEMCHTOB

1. I

3.1. | [lepuonuvecknii 3aKOH W
Iepuoguyeckas cucrema
XHMHYECKHX 3JIEMEHTOB
. . Menneseena.

Crtpoenue atoma

6

1

- Amnpenb

PackpbITh CMBICT
NEPUOUYECKOTO 3aKOHA.
[Torumars  cymecTBoBaHHUE
NEPUOJNYECKON 3aBUCUMOCTH
CBOJCTB XUMUYECKUX
JJIEMEHTOB U UX COEAMHEHUU
0 MIOJIOKEHUS B
NEPUOJUYECKON CHUCTEME U
CTPOEHUU aToMa.
[Iporno3upoBaTe  Xapakrep

YceTHBI - ompoc,
KOHTPOJIbHAS
paOora,
Camoonenka ¢
UCTIOJIb30BaHUEM
«OLICHOYHOTO
JHCTa.

https://educont.ru/-
Karajaor
00pa3zoBaTENBHOTO
KOHTCHTA.

nudposoro

Menaeieena.

1 poBoro



https://educont.ru/-
https://educont.ru/-

W3MCHEHHUN CBOMCTB
3JICMEHTOB U MX COCIMHCHUM
no rpynmnaMm # Iepuojam
[Tepuoanueckou CHUCTEMBI
.. Menpeneesa.

3.2. | Xumuueckas CB3b.
OKHCJINTETBHO-
BOCCTAHOBHTEJIbHDbIE
peakuuu

Maii

PackpbITh CMBICT H3ydaeMbIX
MMOHATHH;

Ornpenenarb BUJI XUMHYECKOM
CBSI3U B COCJIUHCHHUM;
Ornpenensrsb CTETNIEHb
OKUCJICHUS XUMHYECKOTO
JJIeMeHTa 1o (opMmysne ero
COEIMHEHMN,

Onpenensatb  3IEMEHT -
OKHCIIUTEIb W DJICMEHT -
BOCCTaHOBHUTEIIb;

OOBSCHATD CYIITHOCTh
MPOIIECCOB  OKUCIEHUSA H
BOCCTaHOBJICHUS;
CocraBisiTh 3JIEKTPOHHBIN
OaJlaHC C y4YeTOM 4YHuCia
OTIHAHHBIX U TPHUHATHIX
3JICKTPOHOB;

CocTaBIATh ypaBHEHUS
OKHCIIUTEIBHO-
BOCCTAHOBUTEIHLHOM PEaKIUU;

VYerHbI - onpoc,
TEeMaTHYeCKHI
MMACHEMEHHBIN
OI1poc, 3a4erT,
CaMoOoOIlgHKa ¢
HCIO0JIb30BaHUEM
«OIIEHOYHOTO
JIACTA.

https://educont.ru/-
Katajor  uQpPoOBOTrO
00pa3oBaTeIbHOTO
KOHTEHTA.

Hroro no pasneny:

13

PesepBHOE Bpems

OBILEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

68



https://educont.ru/-

IHOYPOYHOE IINTAHUPOBAHUE

Ne Tema ypoxka KonuvecTBo yacos Mara Buasbl, GpopmMbl KOHTPOJISA
n/n U3y4YeHH s
BCEro | KOHTPOJbHbIE | MPAKTHYECKHE
padoThl padoThI
1. | Bognsni uactpyktax o Th u III1P. IIpenmer 1 |- - CeHts6pb Ycrubiit onpoc, O1ICHOYHBIH JIUCT
XUMHH. Posib XMMUH B )KU3HU YeJIOBEKa.
2. | Xumus B cucteMe HayK. MeTo bl TO3HAHKS B 1 - VYcrHblii onpoc
XUMHH
3. | 3HaKOMCTBO C MpaBHJIaMH 0€301TaCHOCTH U 1 |- 1 [TpakTruueckas pabota
npuémMamu paboThl B XUMHUYECKOMN
naboparopuu. [Ipaktuueckas padorta No 1.
[IpaBuna paboTsl B 1a00paTOpUn U MPUEMBI
oOpaitieHus ¢ 1abopaTOpHBIM 000pyIOBaHUEM
4. | Tena u BemiecTBa. PU3NUYECKUE CBOWCTBA 1 - - YcTHBIN Onpoc
BEIIEeCTB. ArperaTHoe COCTOSIHUE BEIEeCTB
5. | Yucteie BemecTBa 1 cMecu. CriocoObl 1 |- - VYcTHBI onpoc
paszaeieHus cMecen
6. |Ilpaktuueckass paGora: Ne 2. Pasgenenme| 1 |- 1 [TpakTuyeckas pabora
cMecell (Ha mpuUMepe OUYUCTKH TOBAapPEHHOM
COJIN)
7. | ATombl u Mojekyiabl. IIpocTsle M CIOXKHBIE 1 |- - YCTHBIN ONPOC, OLIEHOYHBIN JIUCT




BCIICCTBA

8. | Xumuueckue »sneMeHTH. 3HaKd (CHMBOJIBI) CenTs0pb Temarnueckas IIACbMEHHAs
XUMHUYECKUX DJIEMEHTOB paborta
9. | AToMHO-MOJIEKYIIpHOE YYEHHE. 3aKoH OxkTa0pb VYerHbI onpoc
IIOCTOSIHCTBA COCTaBa BELIECTB
10. | Xumuueckast popmyna. BaneHTHOCTH aTOMOB VYerHbIM onpoc
XUMHUYECKUX JIEMEHTOB
11. | CocraBneHnue  XuUMUYECKUX  (QopMya IO VYerHbIM onpoc
BAJICHTHOCTU.  HaxoXaeHue  BaJ€HTHOCTH
XUMHUYECKUX DJIEMEHTOB 10 (hopmyre
12. | OTHOCHTEBHAS aTOMHast Mmacca. YcTHBIN onpoc
OTtHOocuTeNbHAsE MOJIEKYJISIpHAs Macca
13. | Pemenune 3amay Ha BBIUMCJIEHUE [IpakTuka pemeHus 3aaa4
OTHOCHUTEILHOM MOJIEKYJISIPHOM Macchl
BEIIECTB
14. | MaccoBas 10151 XUMUYECKOI'O 3JIEMEHTA B ITpakTka pemenus 3agad
COCIMHEHUU
15. | Pemienne 3agay Ha BBIUMCIEHHUE MacCOBOM ITpakTHka pemenus 3agad
J0JIM XHMHUYECKOTO 3JeMeHTa 1o ¢opmyne
COCIMHEHUS
16. | duznyeckue W XUMHUYECKUE  SIBJICHUS. OxTs16pB VY CTHBII ONPOC, OLICHOYHBIH JIUCT
XuMuyeckas peakuus
17. | Tlpu3Haky U ycaoBHs MPOTEKAHUS XUMUYECKUX VY CTHBIN ONPOC, OLICHOYHBIH JIUCT
peakuun
18. | BakoH coxpaHeHus Macchl BemiecTB. M.B. VYeTHBIT onpoc
JIOMOHOCOB — Y4YEHBIN-IHIMUKIIONIEAUCT
19. | Xumunueckue ypaBHEHUS YCTHBIN OIPOC, OLICHOYHBIN JIUCT
20. | Tunbl XUMHYECKUX peaknuii (COeTUHCHUS, Tematnueckuit MMACbMEHHBIN

pa3noKeHus, 3aMeNIeHus], 00MeHa)

orpoc




21.

Ypok 0000IIeHNS U CUCTEeMATU3AINK 3HAHUN

VYerHbii oI1poc, [IpaKTUKA
pellleHnsa 3a1ad M COCTaBJICHHE
XWM.ypaBHEHUU

22. | KourponsHas padora Nel. Hosa6ps Konrtponbhas padota
23. | Bo3myx — cmech ra3oB. CocTaB Bo3ayxa Jexabpb O1LEHOYHBIH TUCT
24. | TerioBoit  A(hGEKT XUMHUECKOW pEaKIuy, VYerHbIM onpoc
MOHATHE O TEPMOXUMHUYECKOM YpPaBHCHHH,
9K30- U PHJIOTEPMHUUYECKHUX PEAKITHSIX
25. | CriocoOsr MOJTY4EeHUSI KHCIIOpOIa B Temarnueckuii MMCEMEHHBIN
nabopaTopun " MIPOMBITINIEHHOCTH. ompoc
[Tpumenenue kuciopoaa
26. | Ilpaktiueckass pabora Ne 3. Ilomyuenwe u [TpakTrueckas pabota
coOupaHue KHCIOpoia, U3y4yeHHE er0 CBOWCTB
27. | KpyroBopoT Kuciopoa B IpUpOJIE. YcTHBIN OnpoC, OLIEHOYHBINA JTUCT
28. | Kucinopong — XMMHYECKHI 3JIEMEHT U TIPOCTOE YcTHBI# onpoc
BemecTBo. [lonsaTue 06 okcuaax.
29. | Bogopoa — XUMUYECKHUH 3JE€MEHT U IPOCTOe TemaTuueckuit MMUCbMEHHBIN
BEIIIECTBO. ompoc (KUCIopo)
30. | [Ipaktnueckas pabotra Ne 4. I[lomydyenue u Hexabpb [TpakTuueckas paboTa
coOupaHue BOAOPOJIa, U3yUEHHUE €r0 CBONCTB
31. | [loHsiTHE O KUCIOTAX U COJAX SuBapp TemaTtuueckuit MUCHEMEHHBIN
ompoc (BOIOPOT)
32. | KonnuectBo BemectBa. Mok,  MomnsipHas [TpaxTHka pemieHus 3aaa4
Macca.
33. | 3akoH ABoraapo. MossipHbIii 00bEM T'a30B. IIpakTuka pemeHus 3aaad
34. | Pemenune 3amad Ha B3aMMOCBSI3b KOJIMYECTBA [TpakTuka peuieHus 3a1a4d

BeEIlleCTBa, 00bEMa U MacChl ra30B. Pacuérel 1o
XUMHUUYECKUM YPAaBHEHUSM.




35.

Pacuértel 1m0  XUMHYECKMM  YpaBHEHUSIM.
[Ipumenenue 3akoHa ABOraapo.

IIpakTuka pemeHus 3aaad

36. | duznueckue W XUMHUYECKHE CBOICTBA BOIBI. SIuBapp VYerHbii onpoc, OLEHOYHBIH JTUCT
AHanIu3 U CUHTE3 — METO/Ibl U3yYEHHUsI COCTaBa
BOJIBI.
37. | llousitrie 00 OCHOBAHUAX U MHIMKATOPAX. ®deBpanb O1ueHOYHBIN JTUCT
38. | PacTtBophl. PacTBOpUMOCTE BEIIECTB B BOJIC.
39. | KonmenTtpamust pacTtBOpoB. MaccoBast J1oJis [TpakTHka penieHus 3a1a4q
BelllecTBA B  pacTBope. Berumcienus ¢
HCMOJIb30BAHUEM TIOHATHUS «MaccoBast JOJIst
BEIIECTBA B PACTBOPEY.
40. | Ilpaktudeckass pabota Ne 5. IlpurotoBneHue [TpakTrueckas pabota
pPacTBOPOB C ONPEECTEHHON KOHIEHTPALUEH.
41. | KpyroBopoT BOJBI B TIPUPOJE. 3arps3HEHUE TemaTnueckuit MACbMEHHBIN
npupoaHeix  Boa. OxpaHa ©  OYHCTKA ompoc (Boza)
MIPUPOIHBIX BOJ
42. | Knaccudukamnus HEOpraHUYECKUX COCTUHCHUN Yerublii onpoc, OLeHOYHBIN JTUCT
[londatne o Trpynmax CXOOHBIX 3JEMEHTOB
(IIenoyHble U LICIOYHO3EMENIbHBIE METAJLIbI,
TaJIOTeHbl, HWHEPTHbIE Ta3bl). OJIEMEHTHI,
KOTOpble 00pa3yloT aM(OTepHbIE OKCHABI H
TUAPOKCH/IBI
43. | Knaccudukanusi HEOpraHn4eCKUx COeIMHEHHH. Mapt VYcerablit onpoc, OLEeHOYHBIN JTUCT
44. | Oxcunpl: Kinaccu(UKalMs U CBOICTBA. YcTHbIi onpoc, O1IEHOYHBIHN TUCT
45. | OcHoBaHus, KiaccupuKalus UM  CBOMCTBA, TemaTuueckuit MUChbMEHHBIN
CHOCOOBI IOTyYESHHUSI. ompoc
46. | AMdoTepHble OKCHUABI M TUAPOKCHUIBI, HX Temarnueckuii MMCbMEHHBIN
CBOMCTBA U MOJIYYECHHE ompoc
47. | KuciaoTsr: COCTaB, KIIacCH(UKAIHS, TemaTuueckuit MUChMEHHBIN




HOMEHKJIaTypa, pU3HMUecKue CBOMCTBa

orpoc

48. | KucrmoTel: XMMHYECKHE CBOWMCTBA, cmocoObr| 1 VYerHblit onpoc
MoJy4eHusi. Pl akTUBHOCTH METAJIJIOB
49. | Comu: xnaccudukamnys ¥ CBOHCTBA. 1 TemaTuueckuii MUCHhMEHHBIN
ompoc
50. | Berumcnenuss 1Mo ypaBHEHUSM XUMUYECKOM 1 TemaTnueckuit MMACbMEHHBIN
peakiuu ompoc
51. | 'enernueckast  CBsI3b  MEXAY  Kjaccamu 1 [IpakTuka peuienus 3agaq
HEOPraHWYECKUX COCIMHEHU
52. | Ilpaktuueckass pabora Ne 6. Pemenme| 1 [TpakTnueckas pabota
AKCIIEPUMEHTAIIbHBIX 3aj1a4 o TeMe
«OcHOBHbIE KJIaCChI HEOPTraHUYECKUX
COECIUHEHUIN
53. | Ypok 060011eHus 1 cucTeMaTu3aluy 3HaHui 1 Arnipenb [IpakTuka pemieHus 3aaa4
54. | KonTponbsHas padota Ne2. 1 KontponbHas padota
55. | AHasIM3 KOHTPOJIBHOH PabOTHI 1
56. | Ctpoenue artomoB. CocCTaB aTOMHBIX sEp. 1 O11eHOYHBIH JIUCT
N3otonbl. DnekTpoHbl. Duzndeckuit CMbICT
MOPSIIKOBOTO HOMEpA 3JIeMEHTa
57. | llepuomuueckuit 3axkoH u I[lepuoanueckas 1 YcTHBI onpoc
cUcTeMa  XUMHUYecKux  ojementoB  JI.U.
MenpneneeBa. [lepuoasl, rpynmbl, NOATPYMIIBL.
@u3NUecKuil CMBICII HOMEPOB IepuoJa H
TPYIIIBI
58. | CtpoeHue »dIeKTpOHHBIX 00ojo4yek aromoB| 1 VYcTHBIM onipoc
MEPBBIX 20 XUMHUYECKUX AJIIEMEHTOB
nepuoanueckoit cucremsl [[. 1. MenneneeBa
59. | XapakTepucTUKa XHMHUYECKOTO djeMeHTta 1o | 1 YcTHBIN onpoc,

€ro IOJIOXKCHHIO B HGpHOI[H‘-IGCKOﬁ CHUCTEMC




. . MenneneeBa

60. | 3nauenue  mepuoamuyeckoro  3akoHa u| 1 YcrHbIii onpoc,
NEPUOINIECKOM CUCTEMBI XUMHYECKUX
AJIEMEHTOB JUISl Pa3BUTHUSI HAYKU U TIPAKTHUKH.
J. . Mennenees — yu4€HbIA, Nemaror u
IpaXK1aHUH
61. | KonrponbHas pabora Ne3 1 Mait KonTponsnas padora
62. | DNIEKTPOOTPHUIIATEITHHOCTH ATOMOB XUMUYECKUX | 1 YCTHBIN oTIpoc,
AIIEMEHTOB.
63. | XuMuyeckass CBsI3b. HMOHHAs, KOBaJICHTHAS 1 YerHbI# onpoc,
TOJISIpHAS. ¥ KOBAJICHTHAS HETIOJISIPHAS
64. | CterneHb OKHCTICHHS 1 [IpakTrka pemenns 3aaa4d
65. | OKUCTUTETHPHO-BOCCTAHOBUTEIIBHBIE — PEAKITUU 1 YcTHBI# onpoc,
(OBP). [Tpomeccrl OKHCIICHUS u
BOCCTaHOBJICHHUSI. Oxucnurenu u
BOCCTaHOBUTEIHN
66. | CocraBineHre  ypaBHEHHHl  OKHUCIUTENbHO- | 1 [IpaxTuka pemieHus 3aaau
BOCCTAaHOBUTEJIBHBIX  pEaKUUd U CXeM
AJIEKTPOHHOTO OanaHca
67. | Ypok 00001IeHNs 1 cHCTeMaTH3allui 3HaHUH 1 YcTHBIH onpoc
68. | Ypok pa3BuBaromiero - KOHTPOJA  3HAHHIA. 1 YcTHBIN onpoc
XUMUS B IeHICTBUHA
OBILEE KOJIMYECTBO YACOB [I0| 68

[TPOTPAMME

YYEBHO-METOJUYECKOE OBECIIEHEHHUE OBPA30OBATEJIbBHOI'O ITPOLECCA

OBA3BATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYEHUKA

1. Xumus. 8 kinacc/I"abpuensia O.C., Octpoymos W.I'., Cnaakos C.A., AkunoHepHoe o6mectBo «M3natensctBo «IIpocBemenuey;




METOIUYECKHUE MATEPUAJIBI IJIS1 YUUTEJIA
https://rosuchebnik.ru/ - "TIpoceemenue" Kopnoparus Poccuiickuii yueOHuK

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET

http://www.edu.ru — ®enepanbHbie 00pa3oBaTeIbHBIC PECYPCHI I 00IIero 00pa3oBaHws/

2. https://educont.ru/ - Katanor nudpoBoro o06pa3oBarebHOTO KOHTCHTA.

3. http://school-collection.edu.ru/ - Enunas komnekuus 1udpoBsIx 00pa3oBaTeIbHBIX PECYPCOB.
Xumus:

1. http://www.hemi.nsu.ru/ - OCHOBBI XUMHUH. DICKTPOHHBIH yU4COHHUK.

2. http://hemi.wallst.ru/— O0pa3oBaTeabHBIN CAUT IS IIKOJIHHUKOB 110 XUMUH

3. https://turlom.olimpiada.ru/news/436 - Typuup M.B. JlomoHOCOBa

4. https://vos.olimpiada.ru/ - Bcepoccuiickasi 0JIMMITHAA 1A IKOJIbHUKOB.

5. https://chem8-vpr.sdamgia.ru/ - Perry BIIP.

MATEPUAJTBHO-TEXHUYECKOE OBECIIEHEHUE OBPA30OBATEJIBHOI'O ITPOLHECCA

YYEBHOE OBOPYJOBAHHE

1.IlegaTHpie TaOIUIIBI TIO YUEOHBIM TEMaM Kypca.
2.Monenu KpUCTaUIMYECKUX PEIIETOK; MAapOCTEPKHEBBIC U 0ObEMHBIE MOJICTTH MOJICKYJI.
3. KouieKkuuy HeOpraHM4eCKuX BEIIECTB.

OBOPYJIOBAHUE JJ151 TIPOBEJEHUA JABOPATOPHBIX, IPAKTUYECKHAX PABOT, IEMOHCTPAIIUI

1. Kommekt «Mukponaadopatopust 1isi XMMHUYECKOTO SKCIIEPUMEHTa» ¢ HA0OPOM COOTBETCTBYIOLIUX PEAKTHBOB.
2. HaGop peaktuBoB 1 00opynoBanus Ais BeinoaHenust OI'D mo xumum.



PabGouasi nporpaMmMa y4e0HOro Kypca XuMHuu

YpoBeHb 00pa3oBaHus: BTOPas CTyNEHb 9 Kiace
HopmaTtuBHblii cpok ocBoenusi: 1 rojg

IHosicHuTEIHLHAA 3ANIUCKA

HopMaTuBHBbIe IPaBOBbIE IOKYMEHTBI, HA OCHOBAHUM KOTOPLIX pa3padoTana padouasi nporpamMmma:

o ®denepanbHbIl KOMIIOHEHT ['0Cy1apCTBEHHBIX 00pa30BaTENbHBIX CTAHIAPTOB HAYAJILHOTO OOIIEr0o, OCHOBHOTO OOIIEro U CPpeHEro (I0JIHOTO0) 001 ero
obpazoBanus (mpuka3 Ne 1089 ot 05.03.2004 1.);
e VYueOnsrit mman HOVY IlpaBocnaBHas rumuasus . Kanmmaunarpana #a 2017 — 2018 yuebOHsrif ro;

PaGouasi nporpaMma cocTaBjIeHa HA OCHOBE:

o [lpumepHoii PpenepanbHON TPOrpaMMBbl OCHOBHOTO 00IIIET0 0Opa30BaHUS 10 XUMHH JJIs1 9 KIIacCOB;

e [Iporpammel kypca xumuu i 9 kiraccoB o01eoopazoBaTenbHbIX yupexaennid, aptop O.C. 'abpuensa (2009 ron).

e  YMK: yueOnuku u pabouune terpanu O. C. ['abpuensta «Xumus 9 knacc», COOpHUKH KOHTPOJIBHBIX M TPoBepovHbIX padoT O. C. ['abpuensn «Xumus 8, 9
Kiacey, uznanue «HacrtonpHast kaura yautenss» O. C. ['aOpuensiH; cOOpHUK «XHUMHS B TECTaX, 3aa4ax, ynpaxHeHusx 8-9 kimacce» O. C. I'abpuensn, H.
I1. Bockoboiinukosa, H. B. Illupmuna «Xumus 8-11 kimaccel. PazBepHyToe TeMaTnueckoe MiIaHupOBaHUEY U Jp. U3TaHUS.

enu 1 3a1a4u NPOrpaMmbI:

BGI[YH_II/IMI/I OeJIsAMHU U 3aJa4aMi pa60qel71 IIporpaMMmel ABJIAIOTCA:

e (opMHpOBaHME OCHOB XUMHUYECKOTO 3HaHUS — BXXKHEHIINX (DAKTOB, MOHATUMN, XUMUUYECKHX 3aKOHOB M TEOPHH, A3bIKa HAyKH, a TAKXKE TOCTYIHBIX
yJarumcsi 00001eHII MUPOBO33PEHYECKOTO XapaKTepa;

e OCBOEHHE CUCTEMbI 3HAHUH O (PyHAaMEHTAIbHBIX 3aKOHAX, TEOPHUAX, (PaKTaX XUMHUHU, HEOOXOAUMBIX Il IOHUMaHUS HAy4HOI KapTHHbBI MUDa;

e (opmupoBaHue ymMeHUIl 0€30MacHOro 0OpaleHNs ¢ BeIeCTBAMHU, BHIIIOJIHATH HECIIOKHBIE OIBITHI, COOJ0As TpaBUila TEXHUKU O€3011acHOCTH;

e OBJAJICHHE YMEHHUSIMH IIPUMEHSATH MOJIydeHHbIE 3HaHUS sl 0OBSCHEHUS Pa3HOOOPA3HBIX XUMHUUECKUX SIBJICHUN U CBOMCTB BEILIECTB, OLICHKH POJIM XUMUHU
B Pa3BUTUU COBPEMEHHBIX TEXHOJIOTUIN U MOJIyYEHUH HOBBIX MAaTEPUAIIOB.

e OBJAJCHHE YMEHHUSIMH HAOIIOAATh XUMUUECKHUE SIBICHHS, TPOBOIUTh XUMUYECKUN SKCIIEPUMEHT, IPOU3BOAUTH PACUEThl HA OCHOBE XUMHUYECKUX (hOpMyIT
BEILECTB U YPABHEHUMN PEAKLIUN.

e YCBOGHHME BOKHEWIIMX 3HAHUN 00 OCHOBHBIX MOHATUSAX U 3aKOHAX XUMHH, XUMUYECKOH CHMBOJIUKE.



e BOCIHTaHWE OTHOIICHUS K XMMHHU KaK K OJTHOMY U3 ()yHIaMEHTAIbHBIX KOMIIOHCHTOB €CTECTBO3HAHUS U DJIEMEHTY 00IIEUYeTI0BEUECKON KYIbTYPHI.

e BOCIHTaHUE 3JIEMEHTOB YKOJIOTHYECKON KYIbTYpPHI.

e Ppa3BUTHE YMCHHI HAOIIONATh U OOBSICHITH XUMUYECKUE SBIICHUS, IPOUCXOISAIINE B TaOOPATOPHH, Ha MPOU3BOJICTBE, B TIOBCETHEBHOM KU3HU;

e BBIPAOOTKY Yy yJaIIuXcs TOHUMAaHUS OOIIECTBEHHON TOTPEOHOCTH B PA3BUTUU XMMUH, a TaKKe (POPMUPOBAHHE Y HUX OTHOIICHUS K XUMHUHU KaK
BO3MO>KHOM 00J1acTH OyAyIel MpakTUYECKOU e TeIbHOCTH;

e pa3BUTHC [MO3HABATEIBHBIX NHTEPECOB U HHTEIUICKTYAIBHBIX CITOCOOHOCTEH B TIPOIECCE MPOBEACHUS XUMUIECKOTO IKCIIEPUMEHTA, CAMOCTOSTEIIBHOTO
MPUOOpPETEHUs 3HAHUH B COOTBETCTBUH C BO3HUKAIOIIUMU YKHU3HEHHBIMU TIOTPEOHOCTAMU.

e TMPUMEHEHUE MMOTYICHHBIX 3HAHUA U YMEHUH JJ1s1 0€30ITaCHOTO MCIIOIh30BaHMS BEIIECTB U MATEPUAIIOB B OBITY, CEIbCKOM XO3SIICTBE U Ha TIPOU3BOJICTBE,
pelIeHe TPAKTUYECKHUX 3a1a4 B TIOBCETHEBHOM JKU3HH, TIPEIYTPEKICHUE SIBICHHA, HAHOCSIIUX BPE 3JI0POBBIO YSIOBEKA U OKPYKAIOIIEH cpeie.

Caenenusi 0 nporpamme:

[Tporpamma O.C. INabpuensna Kypca XUMHUH I 9 KJIacCOB MOCTPOEHA MO0 KOHIICHTPUUYECKON KOHTENIUUA. OCOOEHHOCTh TPOTPaMMBbl COCTOUT B TOM, YTO
OHAa COXpaHSEeT BBICOKMN TEOPETUUYECKUH YpPOBEHb M JellaeT OOyueHHE MaKCUMabHO Pa3BUBAIOLIMM. DJTO JOCTUTAETCS MYTEM BBIWIECHEHHS YKPYIHEHHOMN
IUIAKTUYECKON €TUHUIIBI, B POJIM KOTOPOM BBICTYMAET OCHOBOIOJIAraIOLIee MOHATHE «XUMUYECKHUI 271€MEHT U (POPMBI €ro CyIIecTBOBaHHUS (CBOOO THBIE aTOMBI,
MIPOCTHIE U CIIOKHBIE BEILIECTBA)», CIEJOBAHUE CTPOTOM JIOTHKE MPHUHIIMIIA PA3BUBAIOLIET0 00YyUEHUs, MOJIOKEHHOTO B OCHOBY KOHCTPYMPOBAHMSI IPOTPaMMBI, U
0CBOOOKIEHHE €€ OT U30bITKa KOHKPETHOro Marepuaina. [losToMy Bech TeopeTUUeCKuil MaTeprai Kypca XUMHUH pacCMaTPUBAETCS Ha MIEPBOM 'Oy OOyUYEHHs, UTO
MO3BOJISIET y4yaluMcs 0oJiee 0CO3HAHO U TIIyOOKO M3Yy4YUTh (DaKTUYECKUI MaTepuall — XUMUIO 3JIEMEHTOB M UX coequHeHuil. Hapsmy ¢ 3TuM Takoe mocTtpoeHue
MIPOrPaMMBI 1a€T BO3MOXKHOCTh Pa3BUBATH MOJyYEHHbIE IEPBOHAYAIBHO TEOPETUUYECKUE CBEICHUS HA O0raTtoM (akTHYEeCKOM MaTepHale XUMUU 3JIEMEHTOB.

Ob6ocHoBaHME BHIOOPA aBTOPCKOI MPOrpamMmMbl Jisi pa3padoTku padodei mporpaMmbl:

s pa3paboTku paboueil mporpaMMbl IO XUMUU Oblia BbiOpaHa aBTopckas mporpamma O.C. TabpuensHa, T.K. mporpamma MperycMaTpUBacT
(dbopMUpOBaHKE Y ydalTUXcs 001IeydeOHbIX YMEHUH U HABBIKOB, YHUBEPCAIBHBIX CIIOCOOOB JIEATEIHHOCTH M KIFOUEBBIX KOMIETCHIIN: YMEHHE CAMOCTOSTEIBHO U
MOTHBUPOBAHHO OPIraHM30BBIBATH CBOIO IIO3HABATEIBHYIO JIEATEIBHOCTH, HCIIOIB30BAHUE D3JEMEHTOB MPUYUHHO-CIEACTBEHHOTO M  CTPYKTYPHO-
(YHKIIMOHATBFHOTO aHalln3a; OMPE/IEIeHNEe CYITHOCTHBIX XapaKTePUCTHK N3Yy4aeMOro 00beKTa; OlleHUBaHUE U KOPPEKTUPOBKA CBOETO TMOBEJCHHS B OKPYKAIOIIEM
MHpE.

JlanHas mporpamMMa peain3oBaHa B ydeOHUKeE:

INabpuensan O. C. Xumus. 9 kiacc. — M.: Ipocda, 2011;

MecTto 1 poJib y4eOHOro Kypca:

B COJACPpIKaHNU KypcCa 9 xiacca BHayaje OGOGH.[GHHO PACKPLITHI CBCACHUS O CBOMCTBaX KJIaCCOB BC€IICCTB — MCTAJIJIOB 1 HCMCTAJJIOB, a 3aTEM HO,Z[pOGHO OCBCIICHBI

CBOMCTBaA mMCJIOYHBIX W IICIOYHO3CMCIBHBIX MCTAJIZIOB M TI'aJIOTCHOB. Hapsmy C 3THUM B KYpPCC PACKPLIBAKOTCA TAKXKC U CBOIiCcTBa OTACJIBbHBIX Ba)XXHBIX B



HApOJHOXO3SHUCTBEHHOM OTHOIICHHWU BEUIECTB. 3aKaHUYMBACTCA KYypC 3HAKOMCTBOM C OPraHMYECKUMH COCTUHEHHUSMH, B OCHOBE OTOOpa KOTOPBIX JICKHT HJES
TEHETUYECKOTO Pa3BUTHsI OPraHUYECKUX BELIECTB OT YIrIIEBOJOPOIOB 10 OMONOIMMEPOB.

3HaYUTEIHHOE MECTO B COJCPKAHUU Kypca OTBOIAUTCS XUMUYECKOMY 3KcriepuMeHTy. OH OTKpPBIBAE€T BO3MOYKHOCTH (DOPMHUPOBATD y YYAIIUXCS CIICIUATbHbIE
IIpeIMETHbIE YMEHUS paboTaTh C XUMUUYECKUMHU BELIECTBAMU, BBIIIOJIHATH IPOCTHIE XUMUUYECKUE OIIBITHI, YUUT IIKOJbHUKOB O€30I1aCHOMY U 3KOJIOT NYECKU

IrPaMOTHOMY OOpaIIEHUIO C BEILIECTBaMU B ObITY U Ha MPOU3BOJICTBE.
Nudopmanus o komnyecTse yueOHbIX YaCOB, HA KOTOPbIe pACCYUTAaHa IaHHAsA padoyasi mporpamMmma:

Pabouas mporpamma ass 9 kiacca paccuntaHa Ha 68 yaca, U3 pacuera 2 yaca B HEJIEIIO.

@®opMbl OPraHu3anuy 00pa3oBaTeJbLHOIO Npolecca:
e (ppoHTANbHEIE;

*  VHJUBHIYAJIbHBIE;

e TpYINIOBEIE;

e  VHIUBHIYAIBHO-TPYNIIOBBIE;
¢ IPAaKTUKYMBI.

@®opMbI IPOMEKYTOUYHONH M UTOTOBOH aTTeCTAIUU

[TpomexxyTouHas aTTecTamus IpoBOIUTCS B (hopme:

e - TECTOB;

e  -KOHTPOJIbHBIX;

e - CAMOCTOSTEIBHBIX PaboT;

e - [IPAKTUYECKUX;

e - TBOpYECKHX PabOT.

e  VYuamuecs NpoxoJaT UTOrOBYIO arrectauuio — B Buje ['MA.

e (OOyuenue Benércs no yueoHuky O.C.I'abpuensn «Xumus 9 kiaccy, KOTOPBIA COCTABISIET €AWHYIO JUHUIO Y4eOHHKOB, COOTBETCTBYET (peiepalibHOMY
rocyIapcTBEHHOT0 00pa30BaTEIbHOTO CTaHIapTa BTOPOTO MOKOJIEHHsI 0a30BOTO YPOBHSI U peanu3yeT aBTopckyto nporpammy O.C.I'abpuensna (2012r.)

Mexanu3mMbl (pOPMHUPOBAHUS KIIOYEBbIX KOMIICTCHIHHA 00y4al0uXCs:

HporpaMMa npeaycmMaTrpmuBacT (I)OpMI/IpOBaHI/IC Yy ydaluxcsa O6H.ICy‘lC6HLIX yMCHI/Iﬁ 1 HAaBbBIKOB, YHUBCPCAJIbHBIX CII0CO00B ACATCIIBHOCTHU U KITHOYCBBIX
KOMIIeTeHIUM. B s3TOM HaIllpaBJICHUU NIPUOPUTECTAMU I yqe6Horo npeameTa «XHUMHSD» Ha 3Talle OCHOBHOT'O O6H.[€FO O6pa3OBaHI/I${ SABJIAKOTCA:

e OIpeeTeHHE a/IeKBATHBIX CIIOCOOOB pelIeHUs yaeOHO! 3a1a4H;
e KOMOMHHpPOBaHHE M3BECTHBIX AJITOPUTMOB JICATEIILHOCTH B CUTYAIUSX, HE MPEANOIaraoluX CTaH1apTHOE TPUMEHEHHUE OTHOTO U3 HHUX;



MCIIOJIb30BAHUE JUTSI PEIICHHS T03HABATEIBHBIX 1 KOMMYHUKATHBHBIX 3324 Pa3IMYHBIX HCTOYHUKOB HH(OPMAIIKH, BKIIOYAs SHIUKIONEINH, CI0OBaPH,
WuTepHeT-pecypcsl U 0a3bl TaHHBIX;

BJIaJICHHE YMEHUSMHU COBMECTHOM JEATEIBHOCTH (COTJIACOBAHUE U KOOPAMHAIMS IESITEILHOCTH C IPYTUMH €€ yI4aCTHUKAMHU);

00BEKTHBHOE OIICHUBAHUE CBOETO BKJIA/Ia B PEUICHNE OOIINX 33a]a4 KOJUICKTHUBA;

y4eT 0COOEHHOCTEH Pa3TUIHOTO POJIEBOTO MTOBEACHUSI.

Pe3yJ1bTaTI)I O0CBOCHMHA Kypca XUMHH

HpI/I HU3YYCHHUU XHUMUU B OCHOBHOMH IIKOJIE 00ECIEUNBAETCS JOCTHKCHUEC JIMYHOCTHBIX, METAIPCIMETHBIX U IPCAMETHBIX PC3YJIbTATOB.

JIMuHOCTHBIE:

B LIEGHHOCTHO-OPUEHTALMOHHOMN chepe — YyBCTBO TOPJIOCTH 38 POCCUNCKYI0 XUMUUYECKYIO HAYKY, T'YMaHU3M, OTHOILIEHHE K TPYAY, LIeJIeyCTPEMIIEHHOCTb;
(dhopMHpOBaHKE LIEHHOCTH 3I0pPOBOTO U Ge30macHOro o0pas3a )KM3HH; YCBOCHHE MPaBUIJI HHIUBUAYAIBHOTO U KOJIJIEKTUBHOTO 0€30MacHOTO MOBEJCHHUS B
Ype3BhIYAHBIX CUTYALHUSX, YIPOKAIOMIMX KU3HU U 3/I0POBBIO JIIOJIEH;

B TPYAOBOH cepe — roTOBHOCTh K OCO3HAHHOMY BBIOODY JajibHeiiiel 00pa3oBaTebHOM TPaeKTOPHH;

B MMO3HABATEIHLHON (KOTHUTUBHOU, HHTEJUICKTYaIbHOMN) chepe — YMEHHE YIPaBIATh CBOSH MO3HABATEILHON JCSITEIHHOCTHIO.

(hopMHUpOBaHHE OCHOB SKOJIOTHUECKOM KYIbTYPhl, COOTBETCTBYIOIIEH COBPEMEHHOMY YPOBHIO SKOJIOTUYECKOTO MBIIIUICHUS, pa3BUTHE OTIBITA
9KOJIOTMYECKH OPUEHTHUPOBAHHON Pe(IeKCUBHO-OIICHOYHON U MPAKTUYECKON AESITeTbHOCTU B )KU3HEHHBIX CUTYalHSIX;

MeTtanpeaMeTHble:
® YMEHHE CAaMOCTOSATEIHHO ONPEAEISATh LEJIU CBOET0 00y4YeHUs, CTaBUTh U (OPMYIUPOBATH Ui ceOsl HOBbIE 33/1a4M B yu€0e U MO3HAaBaTEIbHON AESITeTbHOCTH,

pa3sBUBAaTh MOTUBLI U UHTCPECHI CBOCH IMO3HABATEIIFHOM JACATCIBbHOCTH,

® YMCHHUEC CAMOCTOATCIIbHO IIJIAHUPOBATh IIYTH JOCTHXKCHUA ueneﬁ, B TOM 4YHCJIC aJIbTCPHATUBHBIC, OCO3HAHHO BBI6I/IpaTB HauoOoJjee B(l)q)CKTI/IBHI)IC CII0COOBI

PCUICHHUA y‘le6HI)IX U IIO3HABaTCJIbHBIX 3aJa4,

® YMCHUC COOTHOCHUTDH CBOU ,Z[CI>'ICTBH$I C INIAaHUPYEMBbIMH DPE3YJIbTaTaMU, OCYHICCTBJIATE KOHTPOJIb cBOCH ACATCIIBHOCTH B ITPOLCCCC NOCTHIKCHUSA PE3ylibTaTa,

OTIPEEIATh CIIOCOOBI NEHCTBUI B paMKax MPEUIOKEHHBIX YCIOBHA M TpeOOBaHU, KOPPEKTUPOBATH CBOU JICHCTBHSI B COOTBETCTBUU C M3MEHSIOIIEHCS
CUTYyallUEH;

® YMCHUC OLCHUBATD MMPABHUJIBHOCTH BBITIOJIHCHUSA y‘le6H0ﬁ 3aJa4u, COOCTBEHHBIE BO3MOKHOCTH €6 PCIICHUA,
® BJIAJICHUC OCHOBaAMHU CAMOKOHTPOJIsI, CAMOOLCHKH, TPHHATHUA peH_IeHI/Iﬁ U OCYHICCTBJICHUSA OCO3HAHHOTO BBI60pa B yqe6H0171 U II03HaBaTEIbHOM

ACATCIBHOCTH,

¢ YMCHHUC OIIPECACIIATH MOHATUA, CO31aBaATh O606H_ICHI/I$I, YCTaHaBJIUBAaTh aHAJIOTUH, KJ'IaCCI/I(l)I/II_[I/IPOBaTB, CaMOCTOATCIbHO BLI6I/IpaTI> OCHOBAHHUA U KPUTCPpUU

JJIA KHaCCH(bHKaHHH, YCTAHABJIMBATb MIPUIUHHO-CICACTBCHHBIC CBA3U, CTPOUTH JIOTHYCCKOC PACCYKACHUEC, YMO3AKIIFOUCHUC (I/IHJIYKTI/IBHOG, ACAYKTHBHOC
u 110 aHaJlOFI/II/I) n AC€JIaTb BBIBOAbI,

¢ YMCHUC CO3/1aBaTh, IPUMCHSATDH U HpCO6p8.30BBIBaTB 3HAaKU U CUMBOJIbI, MOJCIIN U CXEMBbI JJIsI pCIHICHUA y‘-ICGHBIX 1 MIO3HABATCJIbHBIX 3a/4a4;
¢ YMCHHUC OPraHU30BLIBATH yqe6Hoe COTPYAHUYICCTBO U COBMCCTHYIO ACATCIBHOCTH C YUUTCIICM U CBCPCTHUKAMU, pa6OTaTB HWHIAWBUAYAJIbHO W B TPYIIIC:

HaXOJHUTh OOIee pelieHrue W paspemaTh KOH(MIMKTHI HAa OCHOBE COTJIACOBAHMS TO3HUIMA M yd4€Ta WHTEpecoB; (HOpPMYIHUpPOBaTh, apryMEHTHUPOBATH U
OTCTauBaTh CBOE MHCHHE;



¢ YMCHHUC OCO3HAHHO HCIIOJIB30BATh PCUYCBLIC CPCACTBA B COOTBCTCTBHUU C 3a;[aqel71 KOMMYHUKaAIUU IOJId BBIPAKCHUSA CBOUX YYBCTB, MBICTICH U HOTpe6HOCTeI71;

IIJIJAHUPOBAHUS U PETYJSILIUUA CBOCH IEATEIbHOCTH; BJIaJICHUE YCTHOM U IMCBMEHHON PEYbI0, MOHOJIOTHYECKOM KOHTEKCTHOM PEYblo;

L4 (bOpMI/IpOBaHI/IC H pa3BUTUC KOMIICTCHTHOCTHU B 00J1aCTH UCIIOJIB30BAHUS I/IH(bOpMaI_[I/IOHHO-KOMMYHI/IKaI_II/IOHHLIX TCXHOHOFHﬁ;
L4 (bOpMI/IpOBaHI/IC U Pa3BUTUC DSKOJOTMYCCKOI'0 MBINUJIICHHA, YMCHUC IIPHUMCHATH €ro B H03HaBaTeJIBHOI>'I, KOMMYHHKaTHBHOﬁ, COI.[HEUIBHOﬁ IMPAKTHUKE U

npodeccHOHAIEHON OPUCHTAIINH.

IIpeamerHbIe:
1.B no3naBaresibHOM cepe:
® /1aBaTh ONPENEICHUS WU3YUYCHHBIX IMOHATUI: «XMMHUYECKHH 3JIEMEHT», «aToOM», «HMOH», «MOJIEKYJa», «IPOCThIE U CIOKHBIE BEIECTBA», «BEIIECTBOY,

«XHUMHUYCCKasa q)OpM}’J'Ia», «OTHOCHUTCJIbHAss aTOMHad MaccCa», <«OTHOCHUTCIIbHAsA MOJICKYJSApHAsA Macca», «BAJICHTHOCTB», «CTCIICHb OKHCIICHHA»,
CKPUCTAJUIMYCCKAasA pCHICTKa», «OKCHUABD», «KHCJIOTBD», «OCHOBAHUI», «COJIN», «aM(i)OTepHOCTI)», «KUHAUKATOP», «HepI/IOI[I/ILIeCKI/Iﬁ 3aKOH),
(IIEPUOANYCCKAA Ta6m/1ua», «M30TOIIBD», «XUMHUUYCCKAsA CBA3b», <«OJICKTPOOTPULATCIIBHOCTL», «XHUMHYCCKad pCaKOusd», «XUMHYCCKOC YPAaBHCHHUC),
(rCHETHUYCCKAA CBA3bY, KOKHUCICHUEC), KBOCCTAHOBJICHUEC), «QJICKTPOJIUTUUCCKAA JUCCOLIUALINA», KCKOPOCTh XHMHYISCKOM PEaAKIUN,

OTMCaTh JEMOHCTPAIIMOHHBIE U CAMOCTOSITEIFHO MPOBEICHHBIE XUMUUYECKHE SKCTIEPUMEHTHI,
OTIMCBIBATh M Pa3JINUaTh U3YYCHHBIC KJIACCHI HEOPTAaHWUYECKUX COCTUHEHHH, MPOCTHIEC U CJIOXKHBIE BEIIECTBA, XUMHUYECKUE PEAKITUH;

KJIaCCU(UIIMPOBATH U3YUYEHHBIE OOBEKTHI U SIBICHUS;

JieNlaTh BBIBOJIBI M YMO3AK/IIOUEHUs M3 HAOMIOACHHM, N3yYEHHBIX XUMUYECKHX 3aKOHOMEPHOCTEH, MPOTHO3UPOBATh CBOMCTBA HEM3YYEHHBIX BEIIECTB IO

aHAJOTHM CO CBOMCTBaAMH HN3YYCHHBIX;

CTPYKTYPUPOBATh U3YUYEHHBII MaTepual U XUMUYECKYI0 HH(POPMALIKIO, OTYYEHHYIO U3 IPYTHUX UCTOYHUKOB;
MOJENUPOBATH CTPOCHHE aTOMOB JIEMEHTOB 1-3 1MeproI0B, CTPOEHUE MPOCTHIX MOJIEKYII,

2.BueHHOCTHO — OpHEeHTAIlMOHHOI1 cdepe:
® aHANU3MPOBATh U OLIEHUBATH MOCIEICTBUS IS OKpYKarollel cpefibl OBITOBOM U MPOU3BOACTBEHHOM /EATEIbHOCTH YeIOBEKa, CBA3aHHOM € mepepadoTKon

BCIIICCTB,

3. B TpynoBoii chepe:
® MPOBOJUTH XUMHUYECKUN IKCIIEPUMEHT;
4. B cepe 0e30n1aCHOCTH KU3HEAEATEIbHOCTH:
® OKa3bplBaTh IEPBYI0 MOMOIIb TNpPU OTPABICHUSX, OXXKOTax M JAPYrUX TpaBMax, CBSI3aHHBIX C BeElIeCTBAMU U JabOpaTOPHBIM 00OPYJOBaHHEM



TemaTnyecknii IJIaH U cOAepP;KaHUe Y4eOHOIr0 NpeaMeTa XUuMHUH.
9 kJacc (0a30BbIH YPOBEHB)

Tema

ConeprxaHue TeMbl

Koi-Bo yacos
10 TEME

Kontpouns-
HBIX paboT

JlaGopatop-
HBIX paboT

IIpaknuec
KHUX paboT

Beenenue.
Oo0masn

XapaKTepucTHKA

XUMHYECKHUX
3JI€EMCHTOB

[lepBUYHBIN HHCTPYKTAX MO TEXHHUKE 0€30MaCHOCTH, aKTyaIn3alus
HAaBBIKOB BBINOJHEHUS ONBITOB, HABBIKOB OXPAHbI TPYAA U 3J0POBBSL.

XapakTepucTUKa AJIEMEHTa M0 €r0 IMOJOKECHUIO B MEPUOIUUECKON
cucteMe xumuueckux odiaementoB JI. M. MenaeneeBa. CpolicTBa
OKCHJIOB, KHCJIOT, OCHOBAHHUH U COJIEN B CBETE TEOPHH AIIEKTPOITUTHYE-
CKOW JHCCOLMAIMM W TIPOIECCOB  OKHCIICHUSI-BOCCTAHOBJICHHS.
['eneTndeckue psapl MeTalIa M HEMETAILIA.

IlonsaTue 0 MEePEX0HBIX 3JICMCHTAX.
I'eneTnyeckuii psa NepexogHOTO JIEMEHTA.

[lepuonnueckuii 3aKOH M MNEPUOJMYECKAs CHCTEMA XUMHYECKUX
anemeHnToB J[. . MeHneneeBa B cBe€Te€ y4eHHUSI O CTpOE€HHUU aroMa. Mx
3HAUYCHHE.

Jla6opatopubiii onwit. 1. Ilosyuenme ruapokcumma IUHKA u
HICCJIeTOBaHUE ero CBOMCTB.

Kourponruaa padora Nel mo teme «Bmemeume OOmas
XapaKTEePUCTHKA XUMUUYECKHX JJIEMEHTOB M XMMHYECKUX PEaKIIH.
Ilepmomuueckuit 3axon u Ilepmommueckass cucreMa XHMHYECKHUX
anemenToB JI. 1. Meuneseena.

AMdoTEpHOCTB.

Tema 1
Mertamibl

[Tomosxenme MeTaJIOB B  HEePUOIHYECKOM  CHCTeMe
xummyieckux ajemeHToB J[. 1. MenngeneeBa. Mertanaudeckas
KPHCTAJIJIMYECKAs peIlleTKa W MeTaJJIMYecKas XUMHYeCKas
cBa3b. O0mme dusmueckme cpoiictBa MerasioB. CiiaBel, MX
CBOMCTBA M 3HaAUeHWE. XUMHUYECKHEe CBOMCTBA METAJIJIOB KaK
BOCCTAHOBHUTEJIEH. JJIEKTPOXUMHUUYECKUN PpPAI HAIPSIKEHUHN
METAJIJIOB W €ero WCIOJIb30BaHHWE [JJId XapaKTePUCTUKU
XUMHUYECKUX CBOMCTB KOHKPETHBIX wMeTayioB. (C1ocoOnI
HOJIYYeHUST METaJIJIOB: ITUPO-, TUIPO- U dJIEKTPOMETAJIIyPTHI.
Kopposus merasioB u crrocod0s 00pbOBI ¢ HE.

Ob6mas XapaKTEepHUCTHKA II[ € JI O Y H bI X
MeTanaos. Meramaer B mpupomde. OOmme cmocoObI HX
monyuennsi. Crtpoernme artomon. Illemounsie werasnabr -

IIPOCTBhIE BellecTBa, MX (bH3HT{eCRHe M XUMHW4YeCKHe CBOMCTBA.
Basxmeiime COeJMHEeHNA INMEeJIOYHBIX METaJIJIOB - OKCHIOFBI,
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THUAPOKCHUABI M COJIK (XJIOPHABI, KapOOHATHI, CYJIb(paThl,
HUATPATHI), KX CBOMCTBA U IIPUMEHEHHe B HAPOIJHOM
xoasaiictee. Kamuitaeie ynoopesus.

Obmras XapaKTEepPHUCTHKA 9JIEMEHTOB
rnaBsHoi mnoparpynobl Il rpymmei. Crpoenue
aTromoB. IllesrounHo3eMeIbHBIE METAJIJIBL - IIPOCTHIE BEIeCTBA,
X (u3nyecKre ¢ XHMHYECKHEe CBOMCTBA. BaskxHeilrme
COeQUVHEHUS IIMEeJOYHO3EeMEeJIbHBIX METaJIJIOB - OKCHIHI,
THAPOKCUABI M CONMM (XJIOPHMOBI, KapOOHATHI, HUTPATHI,
cyibdatrel 1 QocdaTbl), MX CBOMCTBA U NIpPUMeHeHHe B
HAPOIHOM XO03SHCTBE.

AnwovMuuauin. Crpoerume aroma, (QuU3NUECKHE U
XMMHYECKHe CcBoiicTBa Ipocroro BermecrBa. CoequHeHUs
AJIIOMHHUS - OKCHJ W THAPOKCHI, UX aM(OTEepHBIA XapakKTep.
Basxueiimme cosu amoMmunns. [IpuMenenne aaTioMUHES U €ro
COeIMHEeHU.

HKemeso. Crpoenue aroma, pusmyeckne 1 XUMUYECKUE
cBOMCTBA mHpocToro BermlecrBa. l'eHermueckme psanbr Fe?t u
Fe3*. KauectBennble peaknum Ha Fe?t m Fe3t., Bamueiimme
COJIU sKeJie3a. JHaUeHHe Keje3a, ero CoOeJUHeHU U CILJIaBOB B
IpUPOe ¥ HAPOJHOM X03sHCTBe.

Jdemoucrpamuu. OO0pas3iipl  IIEJOYHBIX W IIMEJ0Y-
HO3eMeJbHBIX MeTaJLI0B. O0Opasiisl ciiaBoB. BaanMoneiicreue
HATPUSA, JIUTUSA U KAJIBITUS C BOJIOM.

BsaumoneiictBe HaTpusi W MarHHSI C  KHCJIOPOIOM.
BsaummogeiictBue MetasioB ¢ HeMmertasiaMmu. llomyduenme
ruaporcuaos skesesa (II) u (1II).

JlaGopaTopubie onbiThl. 2. O3HaKOMJIEHHE C 00pas3iaMu
MeTasIoB. 3. BaammopgeiicTBHe MeTAJIJIOB C pacTBOpaMu
KuCJIOT U coseit. 4. O3HaKOMJIEeHHE C 00pas3iaMu HPHPOIHBIX
COeIWHEHUI: a) HaTpus;, O0) KaJbIusa, B) AJIOMHHUI, T)
skese3a. 5. Ilomyuenme ruapoxcuma aJiOMUHHS W €0
B3aUMOJIEMCTBHE C pacTBOpaMH KHCJIOT M IIeJodeil. 6.
KauecrBenusnie peakiimu Ha noHbI Fe?™ i Fed*,

IIpakTHyeckue padéoThl.

Ocyi1recTBiieHe IIETIOYKN XUMUYECKUX IPEBPAIIIEHUHI
MeTAaJLIO0B.
2. llosmydeHue m cBOMCTBA COETUHEHUI METAJIIIOB.
KauecTBeHHbie peaKiiny HA MOHBI METAJLIOB.
3. Permrenme sxcriepuMeHTaIbHBIX 38024 HA
pacrmo3HaBaHUE U II0JIyYeHHe BeIlleCTB.
Kourpoasuasa padora No2 o reme: Merasuer.

Tema 2
Hemeraiabl

O0miass xapakTepHCTHKA HEMeTaJIJIOB: IIOJIOKEeHHEe B
nepuonmueckonn cucreme JI. M. MeunmeneeBa, ocobeHHOCTH
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CTPOEHMS AaTOMOB, 9JJIEKTPOOTPHUIATEIFHOCTE KaK Mepa
«HEMEeTaJLJIMYHOCTIY, pan 9JIEKTPOOTPHULIATEIHEHOCTH.
Kpucrammmueckoe crpoeHne HEMETaJLIOB - IPOCTHIX BEIIECTB.
Amnorponusa. @usmueckue csBoiicTBa HemerasioB. OTHOCH-
TEJIbHOCTD OHATUM «METAJLID, KHeMETAJLII».

Boxopon. Ilososkenne B II€pHOIHYECKON CcHCTEME
xumuyeckux asemeHToB Jl. . Meuneneesa. CtpoeHne atoma
u MoJieKyJibl. OuamvecKkre U XUMHUYECKHe CBOMCTBA BOIOPO/IA,
ero II0JIy4eHre U IpHUMeHeHHe.

Ob6masa XapaKTepHUCTHUEKA raJJoOTeHOB.
Crpoenne atomoB. lIpocteie BeriecTBa, WX (PU3HUECKHE U
xumudeckre cBoiictBa. OCHOBHBIE COEIUHEHHUS TaJIOTeHOB
(raJIoreHoBOAOPOABI M TAJIOPEHHIBI), HMX  CBOMCTBA.
KauecTtBennas peaxiius Ha xJjgopug-uoH. KpaTtkue cBemeHust o
xJope, opome, prope um mome. IIpumenHeHure rajioreHoB M WX
COeIMHEeHUI B HAPOIHOM X03SMCTBeE.

Cepa. Crpoerme artoma, aJIJIOTPOIIMsSI, CBOMCTBA ™M
npuMeHeHUe pomoOudeckoit cepbl. Okcunel cepwl (IV) u (VI), ux
ImoJiyueHue, cBoiictBa W mnpuMmenenme. (CepoBomopomHass u
cepumucrass EKucyaorel. (CepHass KHCJIOTa W e€e COJIH, UX
IpuMeHeHre B HAapOJHOM XoasiicTBe. KauecTBeHHas peaxiius
Ha cyJb(daT-1oH.

A3oT. Crpoerme aToma M MOJIEKYJIbI, CBOMCTBA IIPOCTOTO
BellecTBa. AMMMWAaK, CTpOeHUE, CBOUWCTBA, IIOJIyueHUEe U
npumeHenre. Cosim aMMOHUS, MX CBOMCTBA UM IIpUMeEHEHUE.
Oxcuner asora (II) m (IV). A3soTHas kwmciaoTa, ee CBOMCTBA U
npumernenre. Hwurpatel ©  HATPpUTHL, IpobjeMa  HX
COIEePIKAHUA B CEJIbCKOXO3SIMCTBEHHON HPOIYKIIMU. A30THBIE
yI00peHuUs.

@®ocdop. Crpoenme artoma, aJJIOTPOIIHS, CBOMCTBA
O0esoro m kpacHoro docdopa, mx npumenenme. OCHOBHBIE
coequuenus: okcusn docdopa (V), oprodochopras xucaora u
docdater. DochopHbIe yaodpeHus.

YVraepon. CrpoerHme aroma, aJIJIOTPOIIHS, CBOMCTBA
AJIJIOTPOITHBIX  Momucpmkraimii, npuMmeHenme.  OKcuIb
yrimepoga (II) m (IV), wux cBoiicTBA W HIpUMeHEHHe.
KauecTtBeHnasi peaxiims Ha yriexkucsablii ra3. KapOoHatsr:
KaJBIIAT, COAA, IIOTAIll, MX 3HAYeHHe B IIPUPOde U KUIHU
vesioBeka. KauecTBenHast peakiins Ha KapOOHAT-MOH.

Kpemuuii. Crpoerme aroMa, KPHCTAJLJIMYECKUHA
KpeMHuii, ero ceoiictea u npuMmenenne. Oxcun xpemuus (IV),
ero IpupodHble pasHoBHUAHOCTH. CuHIMKaTBL. J3HAYEHHE
COeIMHEHUI KPeMHUS B JKUBOH M HeKUBOM mpupoie. [louarue
0 CHJIMKATHOM IPOMBIIIIIEHHOCTH .

Jemoucrpamuu. O0pasibl rajIoreHOB - IIPOCTBHIX BEIECTB.




BsaumopeiictBe rasoreHoB ¢ HATpHeM, AJIIOMUHHUEM.
BriTecrenue xsmopom 6poMa uau Moga U3 PACTBOPOB UX COJIEH.

BsaumopeiictBre cepbl ¢ MeTaslaMH, BOJOPOJIOM U
KHUCJIOPOIOM.

BsaumopeiicTBrie KOHIIEHTPHUPOBAHHOM a30THOM KKCJIOTHI C
MeJIbIO.

[Torstonmienrie yrijieM pacTBOPEHHBIX BEIECTB WJIM T'a30B.
Boccranosiienune wmemm w3 ee orxcumma yrieMm. (OO0paairer
OPUPOTHBIX COeOUHEHHH XJiopa, cephl, ¢ocdopa, yrieposaa,
kpemunsa. O0Opasifpl BaskKHEHINNUX JJIsI HAPOJHOTO X03AMCTBA
cynbdaToB, HHUTPATOB, KapboHaToB, d¢ocharos. OOpasiisl
CTeKJIa, KepaMUKH, IleMeHTA.

JlaGopatopubie onbiTel. 7. HadecTBeHHAsT peakIus HA XJIOPHUI-
moH. 8. KauecrBenmmass peaxius Ha cyJabgarT-woH. 9.
PacriosraBanue coseit ammonwus. 10. [losrydenume yriekmcsoro
rasa u ero pacmnosuHaBanme. 11. HauecTBeHHass peaxiuss Ha
KapOoHaT-uoH. 12. O3HaAKOMJIEHUE C HTPHUPOTHBIMHU CHUJIMKATA-
mu. 13. O3HaxkomyieHWe C TMPOAYKIIMEH  CUJIUMKATHOM
IIPOMBIIJIEHHOCTH.

IpakTH4eckue paGoThl.

4. PemieHre SKCICPUMEHTAIBHBIX 3adad 1o Teme «Iloarpymmsr
KHCJIOPOIa».

5. Pemrenue sKCrepuMEHTAIBHBIX 3agad 1Mo Teme «lloarpymrmen
a30Ta U yIiaepoaay.

6. Iloayuenue, coOupaHue U Paclo3HaBaHUE Fa30B.

KonTpoabnasi padora Ne 3 mo teme «HeMeTtaby

Tema3
Oprannueckue
coeMHEeHUs!

BemiectBa  opraHmyeckme W HeOpraHHWYecKHe,  OT-
HOCHUTEJBHOCTH HOHATHS «OpTaHUYECKUe BeIIecTBa.
[Ipuumasl  MHOTOOOpPA3WsI  OPraHHUYECKUX  COeIHHEHUI.
XuMu4eckKoe CTpOeHMe OpPTaHUYECKHUX COeTMHEeHUN.
Mostekyasipable ¥ CTPYKTYpPHBIE (QOPMYJIBI OPTraHUYECKHX
BEIIIEeCTB.

Meran m arTaH: cTpoeHWe MOJIEKyJ. [opeHre MeTaHa u
arana. /lerunpupoBanue sataHa. [[ppumenenmre metaHa.

XuMHUUIecKoe CTPOEHUE MOJIEKYJIBI 9TUJIeHa. J[BoliHasa CBSA3B.
BsaumogeiicTtBue aTuiieHa ¢ Bomoi. Peakiiuy moauMepu3annn
armneHa. [lomuaTuiien u ero 3HaveHwe.

I[louaTme o0 TOpemesIbHBIX OJHOATOMHBIX COHPTAX Ha
OpuMepax MeTaHoJia ¥ JTaHOJA. [peXaTOMHBIA CIIUPT -
TJINIEPUH.

[lomsTe 00 ajgpmermgax Ha  IpUMepe  YKCYCHOIO
anmpaernga. OKucIeHne ajJbIeruaa B KUCJIOTY.

OnHooCHOBHBIE IIpedebHBIE KAapOOHOBBIE KKCJIOTHI HA
OpuMepe YKCYCHOH KHCJIOTHI. Ke cBoMicTBa W HIpuUMeHeHHe.
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CreapuHoBasi KHCJIOTA KaK  IPEICTABUTENb  JKHUPHBIX
KapOOHOBBIX KHCJIOT.

Peaxiium srepucmranuu u mOHATHE O CJIOKHBIX dQUPaX.
JHuphr kKaK c/I0KHBIE 9(PUPHI TIIUIEPUHA U JKUPHBIX KHUCJIOT.

[TorsTre 00 amMmuHOKHCJIOTaX. PeakIinm moJTMKOHIEHCAITUH.
Besku, nx crpoeHue u 6mosorudeckasi poJib.

[TorsTre 00 yrieBomax. I'1oko3a, ee CBOICTBA U 3HAUYEHUE.
Kpaxman u memronosa (B cpaBHEHUM), WX OHMOJIOTHYECKAs
POJIb.

Jemoucrpamuu. Mogenun MoJIeKyJ MeTaHA U JPYTUX
yIJIeBo1opoaoB. BaaumoneiictBre aTrieHAa ¢ OpOMHOI BOJION U
pactBopomM IiepMamraHata kajgus. O0pasiel oTaHONA U
rianepuHa. HadecTBeHHAasT peaknus HA MHOTOATOMHBIE
criumptel. [lonmydyeHue yrcycHo-aTmyioBoro adupa. OmbLieHme
skupa. BaaumoneiicTBre TUTIOKO3BI C aMMHUAYHBIM PAacCTBOPOM
okcuma cepedopa. KauectBenHast peakius Ha kpaxmaJi. Jloka-
3aTeJIbCTBO HAJIUYUSA (PYHKITMOHAJIBHBIX TPYII B PacTBOpax
AMUHOKUCIOT. [opeHne O0eJKOB (IIEPCTH WU NOTUYBUX
nepbeB). l[BeTHBIE peaKInu OEIKOB.

JlaGopaTopHnie oneiTel. 14, M3roroBienme Momesiei
MOJIEKYJI yrieBomopomoB. 15, CsoiictBa rimmepuHa. 16.
BsauMmogeiictBue TUJIIOKO3BI ¢ TuOpokcuzoM wMenu (1) 0es
HarpeBaHusi U NOpH HarpeBaumu. 17. BsammomeiicrBue
KpaxmMaJjia ¢ MOJ0M.

Kourpoaruaa padora Ne 4 1o reme «OpragmudecKue BeIiecTBay

Temad
O0001mIeHne
3HAHUH MO
XMMMH 32 Kypc
OCHOBHOM
IIKOJIbI

DOuanvecKUii CMBICJI IIOPSIKOBOIO HOMEpa oJIEMEHTa B
IIEPUOJNYECKON CHCTeMe XHMHYECKHuX oJieMeHToB JI.
MengeneeBa, HOMEPOB HEePHOOA M TPYMIIBL. 3AKOHOMEPHOCTH
M3MEHEHHs CBOMCTB 3JIEMEHTOB M UX COeIHUHEHHUHN B IIEPHOIAX
M TpyHOIIaX B CBeTe IIPEICTABJIEHHN O CTPOGHHH ATOMOB
9JIEMEHTOB. 3HAUEeHNe IePUOSUIECKOr0 3aK0HA.

Tumbl XUMHUYECKHMX CBS3€ M TUNBI KPHUCTAJLINYECKUX
perreTok. BsanMocBsa3b CTPOEHUS 1 CBOMCTB BEIIECTB.

Knaccudurarmsas XuUMHYECKUX PpeakIui 110 Pa3IuIHBIM
Ipu3HAKaM (YHCJIO ¥ COCTAB PEarupyoIluX W 00pas3yIoImxcs
BEIIIECTB; TEeILJIOBOM 3(PpdeKT; HMCIoJIh30BAHME KaTAJIM3aTopa;
HaIIpaBJIeHNe; N3MeHeHHe CTelleHe OKMCIeHUsI aTOMOB).

IIpocteie u citoskHBIE BelmecTBa. MeTasIbl 1 HEeMeTAJLJIHL.
['emeruueckme psgpl MeTasia, HeMeTaIa M IIePEeXOIHOr0
merasia. Oxcumbl (OCHOBHBIE, aM@(OTepHBIE M KHCJIOTHBIE),
TUAPOKCUABI (OCHOBaHUSA, aM@OTepHbIEe THIPOKCHIBI U
KHCJIOTBI) ¥ COJIM: COCTAaB, KJIAacCHU(pHKAIIMA ¥ O0OIImIe
XMMHYECKHEe CBOMCTBA B CBETE TEOPHUH OJIEKTPOJIHUTHUYECKOM
OUCCOIMAIINN ¥ IIPEACTABJICHHM O IIPOIecCaX OKMCICHUS-
BOCCTAHOBJICHHS .




Kourponsuas padora Ne 5 mo teme: «O0001IeHre 3HAHUMA 10
XUMUH 38 KYPC OCHOBHOU IIIKOJIBED

Hroro 3aroxa:

68

17




Buael u popMbI KOHTpOJIA:

KoHTpoab 32 ypoBHEM 3HaHUI ydamuxcs IpeaycCMaTpUBaET MPOBEACHUE JTAO0PATOPHBIX, TPAKTUIECKUX, CAMOCTOSATEIILHBIX, TECTOBBIX U KOHTPOJIBHBIX padoT.
9 K1acc: KOHTPOJBHBIX PadboT — 5,

Kpome BeIIeniepeyncieHHbIX OCHOBHBIX (DOPM KOHTPOJIS IIPOBOISATCS TEKYIIUE CAMOCTOSTEIbHBIE paOOThI, TECTHI B paMKaX KakJI0i TEMBI B BHJIE ()parMeHTa ypoKa.

Ne Hazsanune ABTOp Brixogunie maHabie
n/n
9 kiacc
Konrposbsnas padora Ne 1 O.C. I'abpuensiu Tabpuensa O. C. KoHTposbHBIE U IPOBEPOUHbIe paboThl. XUMUs 9 Kitacc.
o TeMe «Bpenenue. OOIIast XapaKTEPUCTHKA XUMHUIESCKUX MocCKBa: Hpo(i)a’ 2011.
1 3JIEMEHTOB U XUMUYECKUX peakuui. [lepuoanueckuii 3aKkoH 1 | B apuaHT CTp. 154
Ilepuonnueckas cucreMa XUMHUECKUX 3aemenToB /1. WM. I BAPUAHT CTP. 154
MenneneeBa»
KonTtponbras padora No 2 0O.C. T'abpuensu ["a6puensa O. C. KoHTpoJsibHBIE M TPOBEPOYHBIE Pa0OTHI. XuMHS 9 Kiacc.
2 o Teme 1: «Merambi». Mocksa: JIpoda, 2011.
ctp.155
Konrponbnas pabora Ne 3 O.C. I'abpuensin Ta6puensia O. C. KoHTposbHBIC U IPOBEPOUHbIC paboThl. XUMHS 9 Kiiacc.
3 1o Teme 2: «Hemeramnb» Mocksa: Jlpoda, 2011.
cTp.161
Kontponbnas padora Ne 4 0O.C. TI'abpuensu ["a6puensa O. C. KoHTpoJibHBIE U TPOBEPOYHBIE PaOOTHI. XuMHS 9 Kiacc.
4 1o TeMe 3: «OpraHuyecKHe BEIIECTBA» Mocksa: JIpoda, 2011.
ctp.164
Kountponsnas padora Ne 5 O.C. I'abpuensn lNabpuensn O. C., Bocko6oitnukoBa H. I1. Xumus B Tectax, 3agauax,
5 1o TeMme 4: «O600uIeHne 3HAHMI 10 XUMHH 32 KyPC ynpaxHeHusx 8 -9 kinaccel. Mocksa: [Ipoda, 2008.
OCHOBHO¥ LIKOJIBD» | Bapmant ctp.197, 201, 207
Il BapuanT ctp.247, 251,258

Kputepun onenkn
YcTHBIN 0TBET
OneHka «5» - OTBET MOJIHBIN, IPAaBUIIBHBIN, CAMOCTOSITENIbHBIN, MaTEpUaIl U3JI0KEH B OIIPEIEIIEHHON JIOTHYECKOH MTOCIIEI0BAaTENBHOCTH.

OgeHKa «4» - OTBET MOJHBIA U HpaBHHBHBIﬁ, Marcpual MU3JIOKCH B OHpC,Z[CJ'ICHHOﬁ JIOTHYECKOM MOCJICAOBATCIIBHOCTH, AOMYIICHBI ABC-TPHU HCCYLICCTBCHHBIC OI_HI/I6KI/I,
HCIPABJICHHLIC 1O Tpe6OBaHI/IIO YUUTCIIA.



OueHka «3» - OTBET MOJHBIH, HO IOMYIIEHBI CYIIECTBEHHbIE OITMOKH MM OTBET HEOJIHBIH.

OueHka «2» - y4eHHK He TIOHMMAeT OCHOBHOE COZIEpKaHMe y4eOHOTO MaTepralia Wil JOIyCTHII CYIIECTBEHHbIE OIIMOKH, KOTOPBIE HE MOYKET UCIIPABUTD JaKe IPH HABOSIINX
BOIIPOCAX yYUTEIIA.

PacueTHble 321241
OtweHKa «5» - B IOTUYECKOM PACCYKIICHUH HET OIMOOK, 33/1a4a pelieHa palioHAIBHBIM CIIOCOOOM.
OreHka «4» - B pacCy>KJICHHMM HET OIMOOK, HO 3a/1a4a pellieHa HepalmoHaIBLHBIM CIIOCOOOM WJTH JIOMYIIIEHO He 0oJiee JBYX HECYIIECTBEHHBIX OITHOOK.
Orenka «3» - B pacCyKJICHMH HET OIIMOOK, HO JOMYIIIeHa OITMOKa B MAaTeMaTHUYECKUX pacyeTax.
Or1eHKa «2» - IMEFOTCSI OIITMOKU B PACCY)KICHHSIX U PacyeTax.
3KCHepPlMeHTaJ1bele 3aaumn

OreHka «5» - IPaBUIIBHO COCTABJICH IIJIaH PEIleHHUs, TOJOOpaHbl PEaKTUBBI, TAHO MOJIHOE 0OBSICHEHUE U C/IeJIaHbl BBIBO/IBL.
OrreHka «4» - TPaBWIIBHO COCTABJICH IIJIaH PEIICHUs, TI0100paHbl PEAKTHBBI, TTPHU 3TOM JIOIYIIICHO He 00Jiee IBYX OMMOOK (HECYIIECTBEHHBIX) B 00bSICHEHUH M BBIBOIAX.
Ornenka «3» - MPaBUIILHO COCTABIIEH IUIaH PeIleHNs, T0100paHbl PEaKTHBBI, TOMYILIEHA CYIIIECTBEHHAs OIIMOKa B 00bSCHEHUH U BBIBOJAX.
OreHka «2» -nomnyIieHsl 1Be 1 0oJiee OIIMOKH B IJIaHE PEIIeHHs], B T0J00pEe PEaKTUBOB, BHIBOJAX.

IIpakTuyeckas padora

O![eHKa «5» - pa60Ta BBIIIOJIHCHA ITOJIHOCTBIO, IMPAaBHUJIbHO CACIAHbI Ha6J'IIO,Z[eHI/I${ " BBIBOJbI, SKCIICPUMCHT OCYILICCTBJICH I10 IUIAHY, ¢ YIC€TOM TCXHHUKU 6630H8.CHOCTI/I,
MOoAACPIKMNBACTCA YUCTOTA pa60qer0 MECTa, 9KOHOMHO pacXOAYyIOTCA PCAKTHUBEIL.

OgeHKa «4»- pa60Ta BBITIIOJIHCHA TTOJIHOCTBRO, IMPABUJIIBHO CHACJIAHBI Ha6J'IIOI[eHI/I$I " BBIBOJIbI, HO IIPHU 3TOM 3JSKCIHCPUMCHT IMPOBCACH HE IMOJIHOCTHIO HWIIHM JOITYIICHBI
HCCYIIICCTBCHHBIC OIIMOKY B pa60Te C BCIISCTBaMH1 1 O60py,Z[OBaHI/IeM.

OgeHKa «3»- pa60Ta BBIITOJIHCHA HEC MCHEC YCM Ha IMOJIOBUHY WK JOMMYHICHLI CYIICCTBCHHLIC OIIMOKH B XO0A€ OKCIICPUMCHTA, B 06T>HCHCHI/II/I, B O(bOpWICHHH pa6OTbI, HO
HCIIPAaBJIAOTCA 10 Tpe6OBaHI/IIO YUUTCIIA.

OgeHKa «2»- AOMMYIICHBI ABC UJIN Oonee CYHICCTBCHHBIC OIJ_II/I6KI/I, yanlHﬁCﬂ HC MOXKCT UX HUCIIPABUTH OAXKE 110 Tpe6OBaHI/IIO YUYHUTCIIA.

KonTtpoabHnas padora



OrieHka «5» - paboTa BHIIOJTHEHA TOJTHOCTHIO, BO3MO)KHA HECYIIIECTBEHHAsI OIHOKA.

OueHka «4» - paboTa BBITIOTHEHA MTOJTHOCTHIO, IOMYIIEHO He 00Jiee IBYX HECYIIECTBEHHBIX OIINOOK.

OreHka «3» - paboTa BBINIOJIHEHA HE MEHEe YeM HaIloJIOBHHY, JIOIYIIIEHa O/JHA CYIIIECTBEHHAs MM JIBE HECYIIIECTBEHHbIEC OIIMOKH.
OueHka «2» - paboTa BIIIOJIHEHA MEHEE YeM HAIOJIOBUHY HJIM COJICPKUT HECKOJIBKO CYIIIECTBEHHBIX OIINOOK.

Tpeﬁona}mﬂ K YPOBHIO NOATOTOBKH BBINYCKHUKOB OCHOBHOM IIKO0JIbI:

Paboyas nporpamma npenycmarpuBaeT GOpMHUPOBAHUE Y YUAIIUXCSA OOIIEYYeOHBIX yMe-

HUN U HaBBIKOB, YHHBEpPCAJIbHBIX CIHOCOOOB AESITEILHOCTU U KIIIOUEBBIX KOMMETEHLMHA. B 3TOM HampaBiieHHH NPUOpPUTETAMU JJs yueOHOro mpeameTra «XHUMHS» Ha
CTYIEHH OCHOBHOT'O OOIIEro oOpa3oBaHUs SBJISIFOTCS: HCIIOJIb30BaHUE JJISl TIO3HAHUS OKPY)KAIOLIErO0 MHUpPA PAa3IMYHBIX METOJOB (HAONIONEHUS, U3MEpPEHUs, ONBITHI,
HKCIEPUMEHT); MPOBEACHUE MPAKTUYECKUX M JAaO0OPaTOPHBIX PAa0OT, HECIIOKHBIX 3KCIEPUMEHTOB U OIMHUCAHUE HUX pPE3ylIbTaTOB; HCIOJb30BAaHUE Ui pPELICHUS
MO3HABATENbHBIX 33/1a4 Pa3IMYHBIX UCTOUYHUKOB HH(OpMAaLKK; COOI0ICHIE HOPM U MPaBWII MMOBEJCHUS B XUMUUYECKUX J1Ja00paTO pUsiX, B OKpYXKaIOLIEH cpelie, a TaKkxkKe
IIPAaBUII 310pOBOr0 00pa3a KU3HH.

B pesynomame usyuenus xumuu yyeHux 00axiceH

3HATL/MOHUMATh:

*  XUMUUECKYIO CUMBO0IUKY. 3HAKH XUMHUUYCCKUX 3JICMCHTOB, (bOpMYJ'IBI XUMHYECKHUX BEIICCTB U YPpaBHCHUA XUMHYCCKUX peaKHHﬁ;

e GalICHeluue Xumuyeckue NOHAmMuUA. XUMAYECKUN OJICMEHT, aTOM, MOJICKYJa, OTHOCHUTCIIBHBIC aTOMHas W MOJICKYJISIpHas MacChbl, MOH, XUMHUYCCKas CBA3b,
BCIICCTBO, KJ'IaCCI/I(bI/IKaI_II/IH BCIICCTB, MOJIb, MOJIsIpHas Macca, MOJ'IHpHI:IfI 06"beM, XUMHYECKasd pCaKus, KJ'IaCCI/I(bI/IKaHI/IH peaKuHﬁ, OJICKTPOJUT U HEIICKTPOJIUT,
QJICKTPOJIUTHUYCCKAA Aucconuanysa, OKUCIUTEIbL U BOCCTAHOBUTEIb, OKHCICHUEC U BOCCTAHOBJICHUC,

® OCHOGHblE 3AKOHblL Xumuu: COXpaHCHUA MACChl BCIICCTB, IIOCTOAHCTBA COCTABa, HepI/IOI[I/I‘IeCKI/Iﬁ 3aKOH,

yMeThb:

*  HA3bI6AMb: XUMUYECKHUE DJIEMEHTHI, COEIUHEHUS N3YYEHHBIX KJIACCOB;

e 00bacHamb: GU3NYECKUN CMBICT aTOMHOTO (TIOPSIKOBOTO) HOMEpPa XMMHUYECKOTO AJIEMEHTa, HOMEPOB TPYIIILI M IEPUO0Ia, K KOTOPBIM AJIEMEHT MPUHAICKUT B
nepuoanudeckoi cucreme /. M. MenzaeneeBa; 3aKkOHOMEPHOCTH U3MEHEHUSI CBOMCTB 3JIEMEHTOB B MpEeNIaX MaJIbIX EPUOIOB U IIIaBHBIX MOATPYIIT; CYIIHOCTh
peaxiuit H'OHHOTO OOMeHa;

e Xapakmepuzosamb: XUMHUYECKUE D3JEMEHTHI (OT BOJOpOJa 10 KajbI[Ms) HA OCHOBE WX TOJIOKEHUs B mepuoandeckoir cucreme J[. M. MenneneeBa u
OCOOCHHOCTEH CTPOCHHUS X aTOMOB; CBSI3b MEXJy COCTaBOM, CTPOSHHEM W CBOMCTBAMHU BEIIECTB; XMMHUYECKHE CBOWCTBA OCHOBHBIX KJIACCOB HEOPTaHUYECKHX
BEILIECTB;



e onpedensamsp: COCTaB BEUIECTB IO MX GopMyrnaM, IPUHAUICKHOCTh BEIIECTB K OMPECICHHOMY KIACCy COSAMHEHHM, TUITbI XUMHUYECKUX PEaKIHid, BAICHTHOCTh

1 CTCIICHDb OKHUCJICHUA 3JICMCHTA B COCAMHCHUAX, TUIT XUMHUYECKOM CBSI3HU B COCAUHCHUAX, BOBMOKHOCTb IIPOTCKAHUA peaKLII/Iﬁ HOHHOI'O O6M€Ha;

e cocmagnams. HOPMYIbI HEOPTAHUYECKUX COCTUHEHHUI M3YYEHHBIX KJIACCOB; CXEMBI CTPOCHHS aTOMOB MEpBbIX 20 3J€MEHTOB Meproandeckoi cucremsr /1. .

MemneneeBa; ypaBHEHUSI XUMUYECKUX PEAKIIHIA;

e oOpawyamupca ¢ XUMUYECKON MOCYAOH U J1abOopaTOPHBIM 000PYIOBaHUEM;

pacno3naeambsv ORbIMHBIM nymem: KUCIOpOa, BOAOPOA, erIeKPICJII)IfI ra3, aMMHuaK; paCTBOPbI KUCJIIOT U IIICJIO‘-ICﬁ, xJjopunma-, chn,(baT-, Kap6OHaT-I/IOHI)I;

eblyuciiams: MaCCOBYIO JOJKO XMUMHUYCCKOI'0O 3JICMCHTA 110 q)opMyne COCAMHCHUA; MaCCOBYIO JOJIO BCHICCTBA B paCTBOPE; KOJIMYCCTBO BCIICCTBA, 00BeEM UJTH Maccy 1o

KOJIMYECTBY BEILECTBA, 00bEMY HJIM MACCE PEAareHTOB WM MPOIYKTOB PEAKIIHH;

HCNOJIB30BATDh l'[pHOﬁpeTeHHl)Ie 3HAHUA U YMCHUSA B l'lpaKTI/[‘-leCKOﬁ JeATEeJbLHOCTH U MOBCEIHEBHOM sKU3HM JJIs1:

0e30macHOTO OOpaIeHus ¢ BEIECTBAMH U MaTepHaATIaAMHU;

9KOJIOTMYECKH IPaMOTHOT'O MIOBE/IEHUS B OKPYKaIOIIel cperie;

OLCHKHU BJIMAHUA XUMHUYCCKOI'O 3arpsA3HCHUA 01<py>1<a}0mel71 Cp€abl HA OpraHru3M 4€JI0BCKA,

KPUTHUYECKON OLIEHKH MH(OPMAIINH O BEIIECTBAX, UCIOJIb3YEMbIX B OBITY;
MIPUTOTOBJICHUS PaCTBOPOB 33JaHHON KOHIIEHTPALHH

Y4yeoHo — MeToAMYECKUH KOMIIJIEKT:

Jast o0yqarommuxcst

Jnst yaurens

9 kJjacc

1. T'abpuensn O. C. Xumus 9 knace. YueOHUK 17151 0011e00pa3oBaTeIbHBIX
yupexaenuit. Mocksa: [Ipoda, 2011.

2. I'abpuensn O. C., SmykoBa A.B. Xumus 9 knacc: paboyast TeTpazip K
yueOnuky ['abpuensaa O. C. Mocksa: [poda, 2011

3. Ps60oB M. A. Tectsl o xumuu k yueonuky O. C I'abpuensna «Xumus 9
knacce» - Mocka: Ok3amen, 2011.

1. Tabpuensu O. C. Xumus 9 kinacc. YueOHUK A1 00111e00pa30BaTeIbHbIX
yupexaenuil. Mockaa: [Ipoda, 2011

2. I'abpuensn O. C., Octpoymos U. I'. HacTonpHas KHUTa yYUTENs XUMHUH 9
knacc. Mocksa: Ipoda, 2011.

3. T'abpuensn O. C., BockoboitnukoBa H. [1. Xumus B Tecrax, 3amavax,
ynpaxkHeHusx 8 -9 knaccel. Mocksa: poda, 2008.

4. T'abpuensia O. C. KoHTposbHbIE M TPOBEPOUHBIE paObOThl. XUMHUs 9 Kilacc.
Mocksa: [poda, 2011.

5. Ps60oB M. A. Tectsl no xumuu Kk yueOHuky O. C I'abpuensina «Xumus 9
Kiacc» - MockBa: Dx3amen, 2011.




Ne Ne | Tema ypoxa Tun JJIeMeHTBbI COePKAHUS Ilnanupyemsle pe3ybTaThl Hdom. Jara
.| YPoKka 3aJjaHU
g NMO3HaBaTeJbHbIE PeryJsiTHBHbBI | KOMMYHHKATH | JUYHOCTH €
§ e BHBIE ple e ¢
g a
= K
g T
IMoBTOpenue (4 yaca)
1,2 1, | OcHoBHBIC KITacchl | 2 | Ypok CocTaB ¥ CBOICTBa OCHOBHBIX Boccranosnenue YMeHue YMenune ®opmuposa | Ilo 1,1 1.
2 | HEOpPTraHWYECKHX 000011 | KJIacCOB OpraHUYECKHX OITOPHBIX 3HAaHUH O paboTtats ¢ paborats B HHE YMEHHUS | 3alllCH | CEHT
COETMHEH U CHUS BEIIECTB: OKCHJIOB, OCHOBAHUH, | XMMHUYECKHX y4eOHHKOM, napax, B HUHTETPUPOB
CHCTEM | KHCIIOT M coleit BellleCTBaX U aHAJM3UPOBaTh | IPYIIax, aTh
aTH3aI peakIusx, THIIaxX , OTBeYaTh Ha TIOJTYYEeHHBI
200} peaKIuid. COTOCTaBJISITh, | BONPOCHI € 3HaHUs B
3,4 3, | Tunsl xumuueckux | 2 | 3HaHW | Peakuuu coenuHeHus, pabotaTth ¢ YUUTEIS. noBcenHeBH | Ilo 2,2 H.
4 | peaxuwmii Ppa3JoKeHuUs 3aMelIeHNs, TabIMIAMH, YIO KHM3Hb. | 3alUCH | CEHT
obmena, OBP. thopmynamu.
Tema «O0uIasi XapaKTEPUCTHKA XUMUYECKHX JIEMEHTOB U XuMu4eckux peakumii. [lepuommuecknii 3axon u [ICXD JI. . Menneneea» (10 yacos).
5,6 1, | Xapakrepucruka 2 | Kom0u | Knaccugpukanusi XUMAYECKHX Ymenue CraBar Dopmynu ®opmuposa | I1.1, 3,3H
2 | XMMHYECKOro HUPO- DJIEMEHTOB. XapaKTepu3oBaTh yueOHbIe pyroT HHE ymp.1,2 | ceHT
JJIEMEHTA Ha BAaHHbI XHM. 3J1€MEHTHI TJIaBHBIX noa- XUMHNYCCKHUE 3a1a44 Ha CO6CTBeH UHTEIIJICKTY ,4*
OCHOBaHHUH €0 i rpymm IICX3. anemMeHThl 1-3 —ro OCHOBE HOE AJTBHBIX
TIOJIOKCHHUS B Hepuozia 1o ux COOTHECEHHUS MHEHHE, yYMEHHH
TICXD J1.1. nonoxenuto B [ICXD. | toro, uro yxe 3a1a10T aHanu3a,
Menpeneena HU3BECTHO U BOIPOCBI. CpaBHEHUH
7 3 | AwmdorepHsie 1 | Ypok AmboTepHbIe THAPOKCHIBL: YMmeHue onepupoBaTth | YCBOCHO dopmupoBanu | u 1.2, 4
OKCHUJIBI U OTKpBl | B3aMMOJIEICTBHUE C pacTBOPaMHU | MOHATHEM y4anmmcsi, u € YMEHHUH obobmeHunit | ynp. 5% | H.
THJPOKCHUJIBL. THS KHCIIOT U IIEJIOYEH. aM(pOTEepHOCTb, TOro, 4to emeé | paborath . CEHT
HOBBIX XapaKTepU30BaTh HEU3BECTHO, WHIUBUAYAJIbH | YMeHHe
8 4 | llepuomuueckuit 1 | sHanmii | [Tepuoauyeckuii 3aKoH U Tabiu4Hyo hopMmy CaMOCTOSITENIBH | O U B Iapax, ucrone3oBa | [1.3,yn | 4n
3akoH U [ICXD I[ICXD I.N.u crpoenue aroma. | IICXD, nsmeHeHus 0 COTPpYAHHYATh | Th 3HAHUA B | p.1,2 CEHT
J.N.MenneneeBa B CBOMCTB X. 3. C O00HAPYKUBAIOT | C YUUTEIIEM. OBITY 3,*%4*
CBETE YUCHHUS O YBEIHYICHUEM "
CTPOEHHUH aToOMa. 3apsIoB SEp. (hopmynupyroT
OnmcbiBath yenosuss | 1POOIEMy.
9 5 | Xumuueckas 1 XUMHUIECKHUE HIIEMEHTHI B TPOTEKAHMS Ymenue Ymenue ®opmuposa | Ilo |0
OpraHu3aIys KJIETKaX KMBOW M HEXHMBOU XUMHYECKHIX paboTats ¢ paboTats B HHE YMEHUS | 3allUCH | OKT
KUBOW M HEKUBOH TIPUPOIBI. peaKIii, nx y4eOHHUKOM, napax, B HUHTETPUPOB
TIPUPOJIBL. 3aBHCHMOCTD OT yMeHHe TpyIax, aTh 3HAHMS
10 6 | Knaccudukanms 1 Knaccndurauus — XMMAUYECKHX | (haKTOPOB BIHAHHS. COTIOCTaBJISITh, | OTCTaMBaTh 00 ITo 1 1.
XUMHYECKUX peaxuui 1o pasIM4HBIM | [TpUMeHATH paboTats ¢ CBOIO TOUKY OCHOBaHHMAX | 3allCH | OKT
peaxnmii. TIpU3HAKaM TOJTydeHHbIC 3HAHUS thopmynamm. 3peHus, , COIISIX,
11 7 | Ioustre o 1 | Ypox ®akTopsl BIIUSHUS, | ¥ c)OPMHUPOBAHHEIE BHocsT MPUBOJINTH OKCHJIaX 1 83 2 H OKT
CKOpPOCTH OTKPBI 3aBUCUMOCTE  OT  DPA3IUYHBIX | yMEHUA ISl pELICHUs Heobxoan AprymcCeHTHI, XHUMHYCCKH
XMMHUYECKOH TS (axTopoB y4eGHBIX 33134 U B MBIE TIOATBEPXKIast X
peakuun HOBBIX OBCEIHEBHOM KOPPEKTH nXx (aKTamu. TIpeBpalleH
3HaHUI BbI B YuuteiBaTh usiX B




12 8 | Karamm3zaTops! Kom6u | KarammzaTops! u kaTamus JKUA3ZHHU. JiercTBUs MHEHUS, HOBCE/- Ilo 2 H OKT
HUpO- | MHrMOUTOpPBI. AHTHOKCHIIAHTEI. Ha OCHOBE JIOKa3aTeNbCTB | HEBHYIO 3anmcu
13 9 | O6o06menue 1 BaHHBI yuera a. JKU3HB, IToBT 3 H OKT
CUCTEeMAaTHU3aLus i Xapakrepa Ymenue O0BICHATH 81-3
3HaHHUH 10 TEMe. CZIETaHHBI TIOJIHO ¥l TOYHO | MHUD C
14 1 | Kontposnbsnas padora Ne 1 O0miast XapakTepucTHKa XUMIJIEMEHTOB X ommbox BRIPKATL CBOH | TOUKH 3 H OKT
0 | uxumuyeckux peaxuuit. [Tepronnuecknii 3akon u [ICXO JI.U. MBICTIH B 3peHIA
Metzeneesa 1 uac COOTBETCTBHH C | XHUMUH.
3a/la4aMu
Tema «Metaman» (13 yac)
15 1 | [onoxenne Kom6u | Xapakrepucruka YMeHue genatb Ymenue Ymenue Dopm I1.4,yn | 4H. okT
MmetasuioB B [ICXD HUpPO- | XUMHUYECKUX BBIBOJIBI O pabotats ¢ paborats B HpoOBa p-1-4;
J.11.Meunneneena, BaHHBI | JJIEMEHTOB- 3aKOHOMEPHOCTAX y4eOHHKOM, napax, B HUE 5-7*
CTPOEHHE aTOMOB. 7§ MmetasuioB B [ICXD. Ctpoenue CBOWCTB METAJJIOB B yMeHHue rpymnmnax, UHTEP
duznueckue ATOMOB. neprosiax U rpynmax, | CONOCTaBisATh, | OTBEYaTh HA eca K
CBOMCTBA. HCCIIeIOBaTh paboTratsb ¢ BOIIPOCHI npenm
16 2 | Xumuueckue CBo¥icTBa IPOCTHIX BEIIECTB CBOICTBA BEILIECTB B thopmynamu. YUuTEN. eTy L8, 4 1.
CBOMCTBA Me- (meramoB). xozie nabopaTopHbIX | Beigsuraror Ymenue Ymen ymp.5 OKT
TaJJIOB. OTIBITOB. BapUaHTBI YUHUTBIBAT ue
17 3 | Meramnsl B Merasuibl B IpUpojie, cocoObl | XapakTepu3oBaTh pelieHns b pa3HbIe UCIION I1.8, 2H
npupone. Oorime MOTY4EHUsI. XMMHUYECKHE CBOMCTBA | MPOOJIEMBI, MHEHUS, b- Yup6,7 | HOs0
CIIOCOOBI C TIOMOILBIO MPOrHO3UPYIOT | KOOPIMHU 30BaTh : 8*
Oy ICHHUS YpaBHEHUI peaKkLUil U | KOHEYHBII poBaTh 3HAHU
18 4 | IlousTHE O KOppO- Ypoxk OO111ie TOHATHS O KOPPO3UH ONMCaHusA NPU3HAKOB | PE3yJIbTarT, pasnbie 1B I1.7, 2H
31U METAJIIOB. OTKpHl | MeTayuioB. CIjiaBsl HX MPOTCKAHUA. BHOCAT MO3ULKH. OBITY. ymp.1- HOS
THS HEOO0XOdUMBIE 3; .10
HOBBIX KOPPEKTHUBLI B
3HAHUMN JIEUCTBHSL.
19, 5, | Obmas Kom6u | Hatpuii, kanuii, pusndeckue u YMmeHune VYMmeHune YMenune [posBrsror | 1111, 3,31
20 6 | xapakTepucTHKa HUpPO- | XMMHYECKHE CBOMCTBA. XapaKTepHU30BaTh paboTats 1o OTCTaBaTh aKTHBHOCTH | ymp.l,2 | HoOs
metaioB 1 A BaHubl | CoequMHEHUS MIETOUYHBIX COCTaB aToMa, IUTaHy, CBOIO BO :
TpYIIIBL. i METaJIJIOoB. XapaKTepPHU30BaATh UCTIONB3Ys TOYKY B3anmozeiic | 8-10*
CoennHeHus (uzngaeckne u CHeNraIbHO 3peHus, TBHH.
LIETOYHBIX XUMHUYECKHE MOf00OpaHHbIE | MPUBOIUT
METaJIJIOB. CBOICTBA, COCTAaBISITE | CPEACTBA. b Coopmupos
21 7 | O6mas xa- XUMHUYECKHE DITEMEHTHI «LETIOUKID Ymenue apryMeHT AHHOCTb I1.12, 4 H.
paKkTepucTUKa: rimaBHBIX noarpymm [ICX0D: MPEBPAILCHHH, OLICHUTb bl, nosHasaren | ymp.1,6 | HOs
OepryuInii, MarHUA MAarHui, KaJbLui, UX OOBSCHATH IPUINHBI CTCIICHb MOJITBEPK BHBIX *
n COCTUHEHUSL. pa3mu4HON ycriexa uin Jas  uX HHTEPECOB,
LIEJIOYHO3EMENBH XUMHYECKOI Heyclexa (hakTamm. Tl'opnocts
bI€ METAJUIBI aKTHUBHOCTH cBOeH Paznuuar 3a
22, 8, | AmroMuHwMii U ero Kombu | Xumudeckue 371eMeHTHI METajIOB, TPAMOTHO JIEATEIIBHOCTH b B poceuiicky | I1.13, 4,5 u.
23 9 | coennHeHws. HUPO- riaBHEIX noarpymm [ICXD o0OpaiaTbes ¢ YCTHOH 10 HAYKYy. ymp.3;4 | HOs
Banuel | J.Ml.MeHnneneena: BEIICCTBAMU B peun T*
" Amromunnii. CoequHeHUs MOBCEIHEBHOU MHCHHEC,
QITIOMUHNS: aM(OTEPHOCTh OK- | XKHU3HU. JIOKa3aTeNl
BCTBA,

CHJla U THAPOKCHJA.




24 1 | Xene3o u ero JKeneso kak 3aeMeHT TO00UHOM TUIIOTE3HI, IL14,y |5H
25 0 | coenuueHwms. noArpynmsl 8 rpyniibl. OKCHIBI TEOPUH. mp.4,5; | HoA
1 U TUJIPOKCH/IBI, COJTU JKeme3a. 9,10*. 1,H
1 KauecTBeHHBIE peakIyy. JIEK
26 1 | O6obmenwue mo Ypoxk YMenue YMmenue YwMenue Ymenue [opBT. 1 H
2 | Teme «MeTauibIy. 3aKpern CHCTEMAaTH3HPOB KOPPEKTHPOBAT | paccyxnia omenuBath | I[L.11- JIEK
JIEHUs aTh b JICHCTBUS Ha | Th; CBOHU 14
3HaHUH HHPOpMAIHIO, OCHOBE 3a/1aBaTh JIeHCTBYS,
. MPECTABICHHY CHICTAHHBIX BOIIPOCHI, TIPOTHO3HPO
27 1 | Kourpoabhasn Ypok IO B CXeMax, OIIHOOK, TOYHO BaTh 2 H.
3 | pa6ora Ne 2 «Me- KOH- Tabnumax. paborath 10 BBIpaXKaTh pe3yJnbTar, ZIeK
TAJIBD. TPOJISL. BraneroT o0Omm TUTaHy, CBOU OIICHUBATh
MIPUEMOM PEIICHHUS 0CO3HABaTh MBICTTH. 3HAHUS.
3a/1a4, BHIMOJTHCHUS KOHCYHBII
3a/IaHUi. pe3yiabTaT
IIpakTukym Ne 1 CpoiicTBa MeTaJJI0B U UX COeAMHEHMIl. (2 yaca)
28 1, | Hpaxkruyeckue Ypok I'eneTnueckas YMmeHue Amnanus VYmenne Osgnanenue 2,3,
29 2 | pa6orbl Nel, Ne2. MPaKTH | CBA3b. MIPOBOJIUTH JKCIIEpUMEHTa, | paboTaTh B HaBBIKAMU JIeK
Pemenue KyM. I'eneTnyeckue AKCIIEPUMEHT, pabotaTh ¢ napax, B VTSt
OKCIICPUMECH- pAAbI METAJIJIOB. ONpeaACIATh y‘{e6HI/IKOM, rpynnax, OKCIICPUMEH
TaJIbHBIX 3a/Ja4 Ha BEIIIECTBA 110 Ta6HI/II_IaMI/I, OTBCYATh Ha TaJILHOU
pacrmo3HaBaHue U MpU3HAKaM OCYILECTBIISATH | BOIPOCHI MIPaKTHU-
NIOJIyYEHUE IIPOTEKaHUs [IOLLIAr OBBIA Y4HTEN, YECKOU
COECUHEHUI peakuuil. KOHTPOJIb 110 KOHTPOJIUPOBAT | AEATEIBHOC
METaJlJIOB. Hagbixu pe3ysbTary. b JEUCTBUSA TH.
6e3omacHoit nmapTHepa.
paboTsI B
smabopaTopuu.
Tema «Hemeraabl» (23 yaca).
30 1 | OOmas Kom6m | CBoiicTBa HEMETAILIOB. YMenue nenatb Briasuraror VYMenne YmMmenne I1.15, 3H
XapaKTepUCTHKA Hupo- | Ilomoxkenue B [ICXD BBIBOZIBI O BapHaHTHI paborats B ucrmonb3oBa | ymp.l- | mex
HEMETAaJJIOB. BaHHBI 3aKOHOMEPHOCTSIX penieHns mapax, B Th 3HAHUSI B | 5*.
31 2 | Hemeramisr: " DNEeKTPOOTPHUIATEIEHOCTb. CBOMCTB HEMETAILJIOB po0IeMEI, TpymIax, OBITY. II. 16 4 1.
obmme AJIOTpOTHSL. B MIEPUOAX U MPOTHO3UPYIOT | OTBEYAThH Ha ymp. JIEK
XUMHYECKHE Hewmeramer B mpupoze. rpymnmnax, KOHEYHBII BOIIPOCHI Bocniuranmn | 1,2;7*
CBOHCTBa, HCCTICIOBATh pe3yibTar, yauTens, e
CITOCOOBI CBOICTBA BEIICCTB B BHOCSAT OTCTanBaTh OepexHOro
TTOTyYICHUSI. Xofie JTabOpaTOPHBIX | HEOOXOAMMEIE | CBOIO TOYKY OTHOIICHHUS
32 3 | Crpoenue aToMOB OCOOEHHOCTH CTPOCHHUS U OITBITOB. KOPPEKTHBBI B | 3pCHUS, K CBOEMY I.16; | 4.
HEMETAILIOB. CBOMCTB aTOMOB HEMETAILIOB. XapakTepu3oBath JEUCTBHSL. TPHUBOJUTH 3[I0POBBIO 3,4;8* | mek
AJIOTPOITHBIC AJITOTPOITHBIE COESMHEHHSI XMMHYECKHE CBOMCTBA apryMEHTHI, PazBuBarot
COCIUHEHUS KHCIIOpOJa, yrieposa, C IOMOIIBIO TIOATBEPKaAA OCO3HaHHOE
HEMETAJIJIOB (boc(i)opa. ypaBHeHPIfI peaKIII/Iﬁ 158 nux (1)aKTaMI/I. OTHOILICHUE
33 4 | Bomopon. Bona. Bonopon, Bona, cBoiicTBa, OIIMCaHuUs IIPU3HAKOB Paznuuats B K CBOUM II. 17. 2H
MOIYYCHHUE U IPUMEHCHHE. HUX MPOTCKAHUA. YCTHOﬁ pcun COOCTBEHHBI 2]_, SIHB
Hayuwarcs maBath MHEHHE, M ymp.4




34 5 | T'anorens!. OOmmas xapaKTepucTHKa onpeeIeHus JloKa3aTenbcTB | mocrtynkam. | I1.18, 3H
ranoreHoB. CTpoeHue TTOHSATUSAM a, TUIOTE3bI, 19 SIHB
aTomoB. [IpocTrie BemecTBa u «QJIEKTPOOTPHULIATENb TEOpUH VYp.3;
ux HOCTB» « 4-7*
CBOIiCTBa. AIIIOTPOIIHS,

MPOTHO3MPOBAThH
CBOMCTBa
35 6 | OcHoBHBIE [Nonyuenne u 3HaueHNE HEN3y4ECHHBIX Ymenue I1.19 3H
COCTMHCHUSA rajoreHoB. KuciaoTsl, comu. 3JIEMEHTOB M UX pabotath 1o 20, SIHB
TaJIOr€HOB. COEMHEHUH Ha I1aHy, ynp.4
buonoruueckoe OCHOBE 3HaHUH O HCIOIb3Ys
3HAYEHHE. MIEPHOINYECKOM CreHaIbHO

36 7 | Kucnopon. CrpoeHue aToMa, ajIOTPOIH, 3aKOHe. noso0paHHbIe IT. 21 4H
CBOICTBa, MPUMEHEHNUE. Hayuarcs cpencTna. STHB
Co};[ep){(aﬂp[e B aTMoc(l)epe. yCTaHaBJIMBATh CBA3b yMeHI/Ie

MEX1y CBOHCTBAMH OLICHUTb
COEJIMHEHUH U UX CTEINEHD
MPUMEHEHUEM, ycrexa Win
U3y4aTh CBOMCTBA Heycrexa
COEJIMHEHU I CBOHX
raJJoréHOB B XOJI¢ JICHCTBHIA.
BBIIIOJTHEHMUS Baocst
11a60paTOPHBIX HE0O0XOIMMBbIe
OIIBITOB. KOPPEKTHBHI B
IEeUCTBUS Ha
OCHOBE yd4eTa
ClIeNIaHHBIX
37 8 | Cepa. Oxcupl Ypok Crpoenue atoMa. Ajutotpornus. | XapakTepu30BaTh OIINOOK. I1.22 4 H
cepet (IV) u (V). otkpbl | Oxcumst cepet (IV) u (V1), XUMUYECKHE CBOMCTBA Yopl- | suB
THS TIOJTyYeHHE, CBOICTBRA. CepHI U e 5*
38 9, | Cepnas xucnora u HOBBIX | CepHast KMCJIOTa U €€ COJH. COEIMHEHUH, HX I1.23 5,5H
39 1 | e€com. 3HaHMi | KauecTBeHHas peakius Ha MPUMEHEHNS, Yup SIHB
0 cyab(har-noH. AJUIOTPOIHBIE 4,57
MOJU(HKAINN CEPBL.
40 1 | O0oOmenue u Komb6u | OcHOBHBEIE TEOpEeTHIECKHE YMenune [ToBT 1,1 1.
41 1 | xoHTpOMB: HUPOB | BOIPOCHI 110 TEME. CHCTEMaTH3HPOB I1.18, ¢bes
1 | «TanoreHsl. AHHBIN aTh 21,22
2 | Kucnopon. Cepa» undopmanuro,
BJIAJIETh
pueMamMu
pemeHus
3aJaHU.
42 1 | Asor. Ctpoenue Kom6u | Xumudeckue 351eMeHTHI XapaKTepU30BaTh BeiaBuraror YMenue ®opmuposa | I1.24, 2 H.
3 | atoman HUpO- | TJIABHBIX CTPOCHHE aToMa U BapHUaAHTHI OTCTaBaTh uue ymenus | I1.25)y | ¢es
MOJIEKYJIBI. BaHHBI | moarpymm 5 rpymmsl TICXD: MOJIEKYJBI a30Ta, pemieHus CBOIO uHTerpupos | np.1-4
IIpocTeie . a30T. AMMHUAK | €ro CBOICTBA. OIMCHIBATH CBOWCTBA | MPOOJIEMBI, TOYKY aTh 3HAHMS
BEIIIECTBA. Conu aMMOHHSI. azora, (hocdopa, ux MPOTHO3UPYIOT | 3peHus, B
AMMuax COCJIMHEHUI1 CBOMCTB | KOHEUHBIH MIPUBOANUT ITIOBCETHEBH




43 1 | Oxcunesl a3ora. Kucnoponusie coenunenus KHCIIOT B X0/ pe3yJbrar, b YIO KU3Hb. I1.26 2 H
4 asora. MPOBECHUS BHOCSIT apryMeHT Ynp3 ¢es
44 1 | A3oTHas Kuciora. A30THas KUCII0Ta Kak 1ab0opaTOPHBIX HEOOXOIUMBIE | BI, I1.27 3,3H.
45 5 IJIEKTPOIINT; KaK OKHUCITUTEIb. omnbITOB. Hayuarcs KOPPEKTHBEI B | MTOATBEPXK Yup 2- | ¢es
1 MPaKTHUYECKOMY JeicTBHS nas ux 4:6-8*
6 NPUMEHEHUIO (hakTamu.
46 1 | ®ocop u ero Doctop, ero coeauHeHUs COeIMHEHUN a30Ta U I1.28 4 H.
7 | coenuHeHus tdocdopa. Vip den
¢docdopa. 4,5;7*
Y noOpeHus.
47 1 | VYruepon. CrtpocHue aToma. AJUTOTPONHs. | YMEHHE OIUCHIBAThH Ymenue Ymenue Hayuarcs I1.29, 41
8 duznyeckre 1 XUMUYECKHE CBOICTBa yriiepona, paborath 10 OTCTauBaTh npaktadeck | Ymp 2- | ¢es
CBoiicTBa. KpEMHHUS U UX T1aHy, CBOIO TOUKY u 4;6-8*
48 1 | CoenuHeHus yr- OKCH/IBI YTIIEpPOaa: YrapHbIid 1 COEJIMHEHUH, UCTIONB3Ys 3peHUs, npuMeHsITh | I1.29, 2 H.
9 | nepopna. YIIIEKUCTIBIN YTOIbHAS KMCIIOTA | COCTABISTH CIeHaIbHO apryMeHThI coenuHeHus | ymp.l- | mapt
u ee conu. JKecTkocTh BOIBI U YpaBHEHHS peakilfii, | MomoOpaHHble | MOATBEPKIATh | yriaeposa, 3.
CIOCO0BI €€ yCTpaHCHHUS. IO IIETIOYKEY CpeJCcTBa. (hakramu. KpEMHHUS; I1.30,
MpeBpalieHu, Ymenue Paznuuats B TOYHO y1p.6-
MIPOBOJUTH OLICHUTH YCTHOH peuu BBIpaX 8.
49 2 | Kpemnuii, ero Ypoxk Kpemuuii, ero ¢puzndeckue u Ka4yeCTBEHHYO CTEIeHb MHEHHE, aTh I1.31, 2 H.
0 | ¢usnueckue u OTKpBl | XMMHYECKHE CBOICTBA. PEAKIHMIO IO ycnexa uinu JIOKa3aTeNnbCTB | CBOM ymop.1- | mapr
XUMHNUYECKHE TUSA pacrio3HaBaHUIO HEyClexa a, TUIOTE3kI, MBICIIN 4,
CBOICTBA. HOBBIX YIUIEKUCIIOTO rasa, CcBOEM TECOpHUU; B
50 2 | Coenunenus 3HaHui | KpemHueBas kuciora u eé KapOOHATOB. JeATENbHOCTH. | 00CY)KAaTh, COO0TBE I1.31, 3n.
1 | xpemHus. COJIH. NPUXOAUTH K TCTBU ymp.5 MapT
CunKaTHas obmemy uc
TNPOMBIIIJIEHHOCTb. MHCHHIO, 3a/1a4a
51 2 | O6o0eHue Ypoxk OCHOBHBIE TEOPETHYECKHE YMmenne YMmenne 3alaBaTh MH [ToBT. 3H
2 | 3HaHWIi: 3aKpen | BOMPOCHI IO TEME CHCTEMaTH3HPOB KOppEeKTHpOBK | BONPOCEL, I1.17- MapT
«Hemertambn. neans | «Hemeramisy. aTh U feficTBui Ha | PemaTh 31.
52 2 | KontposbHas Vpok | OcHOBHBIE TEOPETHIECKHE uH(opMaImio, OCHOBe ydyeTa | OPTaHH3AINOH 4 H.
3 | paGora Ne 3 KOHTPO | BOIPOCHI [0 TEME BIIA/ICTH Xapaxrepa HBIE BOIPOCHL. MapT
«Hemeramib. TS «Hemeramib. IpUeEMaMHu CAENaHHBIX
perieHus 3a1a4, OIITNOOK.
BBITTOJTHEHUS
3aJaHUM.
IpakTukym Ne 2 CBoiicTBa HEMETAJLJIOB H MX coeTMHeHUH. (3 yaca)
53 1 | DpakTuyeckue Ypok I'enernueckue psabl YMenune YMenune VYMenne OBsazieane 41
padoThI: mpakTH | HemeTayuioB KauecTBeHHbIE OIPEICNIATh paboTats ¢ paborats B HaBBIKAMH MapT
Ne 3 Pemienue KYyM. peaKiuy Ha NOHBI. BEILIECTBA o TEKCTOM, napax, B co0uoieHH
54 2 | DKCIepUMEHTAIIbH ['eneTHUECKHE PSAIBI MpHU3HAKaM TaOIUIIAM; TpyIIax, s IPABUIT [oBT. |0
BIX 33724 Hemeta/uioB KayecTBeHHbIe MPOTEKaHUs WCIIONb30BaTh | OTBEYATh HA TB ms I1.25,2 | amp
«ITonrpyrmma peaKiuy Ha UOHBI. peaxumii; JKCIIEPUMEHT BOITIPOCHI coxpaHenust | 9




raJlor€HOBY. Cobupanue ra3os. BJIaJICHUC ULt YUHTes, CBOETO [Togr.
55 3 | Ned4 KauecTBeHHbIe peakiuy Ha HaBBIKAMU olpeeIeHus KOHTPOJIUPOBAT | 310POBbSL. I1.47 lu
«OKcIepruMeHTaNb rassl. Ge3omacHoit BEILIECTB. b JIeficTBHA anp
HBIE 3a/1a4H I10 pabotst B napTHepa.
teme: «[loarpymma naboparopu,
KHCIIOpOIa». coOJroIeHNs
Ne 5 «Ilonydenue, npasun Th.
coOupanue,
pacrio3HaBaHHe
ra3oB
O06001eHne 3HaHMIi 32 Kypc 0cHOBHOI1 mikoJbl. IToaroroska k 'NA. (10 yacoB)
56 1, | epronnueckuii VYpoku | 3aKkOHOMEPHOCTH U3MEHEHHUS Ymenue 00001aTh Ymenue Ymenue ®opmupyro | IIoBT. 2,2,H
57 2 | 3axoH u [ICXD [I. 3aKpern | CBOMCTB X.3. M UX nHpopmanuio 1o BHOCUTH [IOJIHO U TOYHO | T I1.1,2 arp
U. Menneneesa. JICHUsT | COGAMHEHUH B mepHronax TEME B BHJE CXEM, HEOOXO/MMMBIE | BBIpakaTh CBOM | KOMMYHHKA
W rpyImmnax. BBITIOJTHATH TECTOBBIE | KOPPEKTHBBI B | MBICIIH B TUBHBIN
58 3 | XumMuueckas THIBI XUMUYECKUX CBSI3EH. 3ajaHus, paboTaTh M0 | JEHCTBHE Ha COOTBETCTBHHM C | KOMIIOHEHT | Tectel, | 3 H
CBSI3b. B3anMocCBsI3b CTpOCHUS U TUIaHy, OLICHUBATh OCHOBE yueTa 3a/iayaMu B OOIIEHNM | 3aJaHu | amp
Kpucrammuueckue CBOICTB BELIIECTB CTEIEHb yCrexa Win Xapakrepa U s
peleTKy. HeycIexa CBOMX ClIeNTaHHBIX coTpynHHYE | (opmar
59 4 | Knaccuduxkanus Knaccudukanus XuMUIecKux JeHcTBUI OLINOOK. CTBE CO alHA | 3wu
XUMHYECKHX peaKiyii 10 Pa3IuYHBIM VYMenue CBEpPCTHHKA anp
peakuuii no npuszHakaM. Bapuanter OBP. paborats 110 MH B
Pas3INYHBIM IUIaHY, nporecce
HpHU3HAKaM OCO3HaBaTh obpa3zoBarte
peakiuu. KOHEYHBIN JILHOU
pe3yibTar, JeATENbHOC
KOHTPOJIMPOBAT TH.
b BpeMSL.
60 5 | HonHrle /1 KHCIIOT, OCHOBAHUM, COJIEH. Bianers Tectel, | 4
ypaBHEHHSA VYcaoBus MPOTEKaHHS pPeaKLi MOHOJIOTHYECK 3a7aHd | H.Qmp
oOMeHa. oit u s
61 6 | OkucnurenbHO- OBP, okucnurenu, Ymenue JIaJI0r OBOM dopmar | 4 1
BOCCTaHOBUTENBH BOCCTaHOBHUTEIH, MPOLIECCHI YCTaHABIIMBATh (dhopmamu aldA | amp
pie peakuuu (OBP) OKHCIICHUS ¥ BOCCTAHOBJICHHS MIPUIHHHO- peun;
62 7, | Knaccupukanms u [IpocThie, ClOXKHBIE BEIECTBA. CJICICTBEHHBIC CBS3H. (hopmynupoBat 1,2 1
63 8 | cBoiicTBa MerTanibl, HEMETAIIEL YMenne b COOCTBEHHOE Maii
HEOpPTraHWYECKUX Ienetrueckue psasl Me u WHTETPHPOBATh MHEHHE,
BEIIIECTB. HeMe 3HAHUS, BIIAJICTh YIUTHIBATh
64 9 | Tpenunr mo Vpok- 00LIMHU TTPHEMaMH Jpyroe 3amanu | 2H.
Bapuantam 'MA n NIpaKTU pemenus 3anaq, MHEHHC, 1 Mai
JIEMOBEPCHH. KyM BBITIOJTHEHHS TMIO3HULIUIO; dopmar
3aJJaHUH. JIOTOBAPHUBATHC aTHUA
65 1 | Kourponbhas YPpok KOHTpoOIIs 4, HIPUXOIUTDb K 3H
0 | pa6ora Ned o0memy Mai
Pemenne I'MA MHCHHIO;
3a7aBaTh

BOIIPOCHI.
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PecypcHoe odecnieyeHune MporpaMmbl

1. IlpumepHBbIe MpOTrpaMMBI 10 yueOHBIM mpeameraM. Xumust. 9 knaccel. — M.: IIpocBemenue, 2010.

2. lIupmmaa H.B. Xumus 8 — 11 kmaccsl: pa3BepHyTOoe TemaTtnueckoe rmianupoBanue mo nporpamme O.C. [Nabpuensna (6a30BbIi ypoBeHb). — Bonrorpaa: Yuurens,
2010.

3. UBanoga P. I'. O6mas meroauka o0y4eHuss XuMHH B mmkoje. Mocksa: Jpoda, 2008.

4. Kpuuman B. A. Kuaura a5 urenns no Heoprannueckoi xumuu. Mocksa: IIpocsemenue, 2003.

5. Ilnuyruna I'. B. Xumus v noBceaHeBHAs KU3HB yenoBeka. Mocksa: [poda, 2006.

6. Papeuxuit A. M., lunaktuueckuii matepuan no xumuu 8 - 9 knacc. [locodue aisa yuurens. Mocksa: [Ipocsemenune, 2009.

7. Pagenxuit A. M., Xumnueckuii TpeHaxep o xumun 8 — 11 kiacc. Ilocodue ans yuurens. Mocksa: [Ipocsemienune, 2010.

B pabore ucnoab3yrores marepuananbl UKT:

1. Mynerumeanitaeiii kypc KuM 8 - 9 kmace. M.: OO0 «Kupumt u Medoauii», 2008.

2. CD-ROM. YuebHoe a1ekTporHOE n3nanue. «Xumus (8-11 kimacce). Bupryansnas madoparopus». 2004, Mapl TV, Jlaboparopus cuctem myibTuMeaua, 2004,

3. CD-ROM. VYuebHoe snekrponHoe uznanue. OTKpbiTas Xxumusl. [I0THBIE WHTEpaKTHBHBIN KypC XMMHH JUISI y4HaIIMXCs IIKOJ, JIMIeeB rmMHazuii. — M.: OO0
«Duzukony, 2002.

4. CD-ROM. DnexTpoHHBIN pecypc. YTaepo u ero coenuHerus. Yriaeroaopoabl. — M.: 3AO «IIpocsemenue — MEJIMA», 2005.

5. CD-ROM. Xumus s Bcex — XX. Camoyuutens. Pemenue 3amau. — M.: @upma «1Cx», 2006.
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Caumeui:

http://www. hemi. nsu. ru — OcHOBBI XHMHH. JJIEKTPOHHbIN YYeOHUK.

http://www. chem. km. ru — Mup xumuu. (OOpa30BaTeIbHbIN CalT, COACP AN TECOPETUUCCKHE CBEJCHHUS M0 PA3IMYHBIM pa3jeiaM XHUMHUHU, MaTepHasIbl OJIUMITHA,
CIIPaBOYHBIC TAOJIUIIBI).

http://chemistry. ru — OnmopHble KOHCIEKTHI 0 XMMHH JIJIsl IIKOJIbHUKOB 8-11 Ki1accos.

www. fipi. ru — ®enepaiabHBIi HHCTUTYT MEIArOTHYCCKHX H3MEPEHUIA.

Pabouas nporpamma no npeamery « XUMMHUA»
10-11 xkaacebt @I'OC (0a30BbIi YPOBEHDb)

IMosicHMTeNBbHAS 3aNICKA

PaGovas mporpamma cpenHero o0miero o0pa3oBaHus M0 XUMHH COCTaBJieHa Ha OcHOBe DeepalibHOrO TOCYJAapCTBEHHOTO 00pa30BaTEIBLHOTO CTaHAapTa OOIIero
oOpazoBanus. B Heil Takke yUUTHIBAIOTCS OCHOBHBIC HJCH M TOJIOKEeHUs [Iporpammbl pa3BuThs U (HOPMHUPOBAHUS YHUBEPCAIBHBIX YUEOHBIX NEHCTBHU IS
cpenHero (MoIHOro) 001ero 0opazoBaHusl.

B paboueii mporpamMMe peaycCMOTPEHO Pa3BUTHE BCEX OCHOBHBIX BUIOB JIEATEILHOCTH 00yJaeMbIX, IPEJACTABICHHBIX B MPOrpaMMax Jijlsi HAYaIbHOTO OOIIEro u
OCHOBHOTO 0011er0 00pa3oBanus. CoepkaHue HacTOsIIEH paboyeli mporpaMmMbl UMEET 0COOEHHOCTH, 00YCIIOBJICHHBIC, BO-TIEPBBIX, IPEAMETHBIM COJICPKAHUEM H,
BO-BTOPBIX, ICUXOJIOTHYECKUMHU BO3PACTHBIMH OCOOCHHOCTSIMH 00y4aeMbIX. /laHHAs porpaMMa KOHKPETH3UPYET COJICpKaHUe CTaHIapTa, aéT pacrpeieicHue



y4eOHBIX YacoB IO pa3ziesiaM Kypca, MOCIe0BaTeNbHOCTh H3YUYEHHUS TEM U Pa3IesioB ¢ YIYETOM MEXIPEAMETHBIX U BHYTPUIIPEAMETHBIX CBA3€H, JIOTUKU y4eOHOTO
polecca, BO3pacTHBIX 0COOCHHOCTEH yyamuxcs. B mporpamMme onpenenéH nepevueHb JeMOHCTPAIHi, JTA00PATOPHBIX OIMBITOB, TPAKTHUECKUX 3aHITHHA U
pacy€THBIX 3a/1a4.
Ha teoperunueckuit matepuan orBoautcs 70 daca B 10 kimacce (2uaca B Heaenro) u 70 yacoB B 11 kiacce (2 vaca B Hefiesi0), Ha MPAKTHYSCKHE PAOOThHI
— 4 yaca (2+2), Ha KOHTpOJIbHBIE PabOThI — 8 "acoB (4+4).
[Ipy m3ydyeHMH XUMUU BEIYyLIyIO0 POJIb MIpPaeT MO3HaBaTeJbHas NEATENbHOCTb. OCHOBHbBIE BHJIbI Y4EOHON NEATEIBHOCTH OOydaroluxcs Ha YpOBHE Y4eOHBIX
[[el\/JICTBI/II\/JI BKJIIOYAIOT YMCHHUEC XapaKTCPHU30BaTh, O6”I)$ICHHTI>, KJIaCCI/I(i)I/IIII/IPOBaTI), BJIAACTb MECTOAAMH HAYUHOTO IMO3HAHMA, ITOJIHO XM TOYHO BBIPAXKATH CBOU MbLICJIH,
apryMEHTHPOBAThH CBOIO TOUKY 3pEHHUS, padOTaTh B TPYIIIE, IPEACTABIATH U COOOIIATh XUMUYECKYIO HH()OPMAIMIO B YCTHOW W TUCbMEHHOHN (hOpMax U JIp.
Opnna u3 3a7a4 00y4YeHHsI B CpPEIHEH MKOJIE — MOArOTOBKAa 00YYaIOIUXCS K OCO3HAHHOMY M OTBETCTBEHHOMY BBIOODPY KU3HEHHOTO W MPO(ECCHOHAIBHOTO ITyTH.
O6y“IaIOHII/ICC5I JOJDKHBI HAYYUTBCA CaMOCTOATCIBHO CTAaBUTh LCIHM W OHNPCACIATL IMYTH HX HOOCTWIKCHHA, HCIIOJIB30BAThH HpI/IO6p€TéHHI>H71 B IIKOJIE OIBIT
JEeATeIbHOCTH B PEaTbHOM KU3HH, 32 paMKaMHU y4eOHOTO TpoIiecca.
CornacHo oOpa3oBaTebHOMY CTaHAAPTY, TJIABHBIC UYeIU CPeOHez0 00uie2o 00pazo08anus COCToST B:
1) ¢opMupOBaHUU IIETOCTHOTO MPEICTABICHHS O MUPE, OCHOBAHHOTO HAa IPHOOPETEHHBIX 3HAHHUSX, YMEHUSIX U CIIOCO0aX JISSITENLHOCTH;
2) TpUOOpETEHUH OTIBITAa PA3HOOOPA3HOI ICATETBHOCTH, OTIBITA TO3HAHUS i CAMOTIO3HAHHS,
3) MOArOTOBKE K OCYIIECTBIEHUIO OCO3HAHHOTO BHIOOPA MHINBUAYATIBHONW 00pa30BaTeIbHON I MPO(PECCHOHAIBHOM TPAEKTOPHUH.
Bonpmoii BKiIaa B JOCTHKEHUE ATHX IIEJIel CPpeaHEro 00IIero oopa3oBaHus BHOCUT U3YYeHUe XUMUU, KOTOPOE TIPU3BAHO 00ecneuums.
1) dopmupoBaHHE CHCTEMbI XMMHUUYECKUX 3HAHUI KaK KOMIIOHEHTA €CTECTBEHHO-HAYYHOU KapTHHBI MHPA;
2) pa3BUTHE JUIHOCTH OOYUAFOUIMXCS, UX HHTSIUIEKTYaIbHOE M HPaBCTBEHHOE COBEPIIICHCTBOBAHUE, (POPMHUPOBAHKE Y HUX IKOJOTHUYECKH 11€7IECO00Pa3HOro
MOBEJICHHSI B OBITY M TPYAOBOH NESITEIHLHOCTH,
3) BBIPAOOTKY Y OOyJarONIMXCs MOHMMAaHUS OOINECTBEHHOM MOTPEOHOCTH B PasBUTHH XMMHH, a TaKKe (POPMHPOBAHUE y HUX OTHOIIECHHUS K XHUMHUHU KakK K
BO3MOJKHOM 00J1acTH Oyaymiel MpakTUIeCKOU NeITeTbHOCTH;
4) dpopmupoBaHUE yMEHHSI 0€30IIACHOTO OOpAIIEHHs C BEIIECTBAMH, HCIIOIb3yEMBbIMHU B IIOBCEIHEBHOM KHU3HU.



lle./'l}lMll U3YUECHUA XUMUU 6 cpedneﬁ WKoJ1e A6J1AI0MCA .

1) dopmupoBaHue y ydamuxcsi yMEHHs BUJCTh M IOHUMaTh [IEHHOCTh 00pa30BaHus, 3HAYMMOCTh XUMHUYECKOTO 3HAHUS JUISl KAXKIO0TO YeJI0BEKa, HE3aBHCUMO
OT ero Npo(}hecCHOHAIBHON JAEATEIbHOCTH; YMEHHS pa3nnyarh (DaKkThl U OLICHKH, CPABHUBATH OIICHOUYHBIEC BBIBO/IbI, BUJIETh UX CBA3b C KPUTEPHSIMHU OIICHOK
U CBSI3b KPUTEPUEB C ONPEACIEHHON CUCTEMOM IEHHOCTEH, (hOpMYIIMPOBATh M 0O0CHOBHIBATh COOCTBEHHYIO ITO3UIIHUIO;

2) GopMHpOBaHHE Y YYAIIUXCS LEIOCTHOTO NPEJICTABICHUS O MUPE U POJIM XUMHH B CO3/IaHMH COBPEMEHHOW €CTECTBEHHO-HAYYHON KapTHHBI MUPA; YMEHHSI
OOBSICHATH OOBEKTHI M IPOIIECCHI OKPYKAIOIIEH AEHCTBUTEILHOCTH — MPUPOIHOM, COIMANBHOM, Ky IbTYPHOH, TEXHUIECKOH CPEJIbI, UCTIONB3YS IS 3TOTO
XUMUYECKUE 3HAHUS;

3) npuoOpereHure 00y4aIOIIMMUCS OTIBITa PA3HOOOPA3HOH JESTEIBHOCTH, OIbITA MO3HAHUS U CAMOIIO3HAHMSI;, KITFOUCBBIX HABBIKOB (KIIFOYEBBIX
KOMIIETEHTHOCTEH ), UMEIOLINX YHUBEPCAIbHOE 3HAUEHUE ISl Pa3IMUHbIX BUJOB JESATEIbHOCTH, — HAaBBIKOB PELICHUS MPOOIeM, IPUHATHS pPEIIeHUH,
MIOMCKA, aHaJN3a U 00pabOTKN UHPOPMAIMH, KOMMYHUKATHBHBIX HAaBBIKOB, HABBIKOB U3MEPEHUI, HABBIKOB COTPYAHUUYECTBA, HABBIKOB 0€30M1aCHOTO
oOpallleHus ¢ BelleCTBaMU B IOBCEITHEBHOM JKU3HHU.

HopmaTuBHBIE JOKYMEHTBI, 00eclieYnBaIONIie PeaJu3aluio NPOrpaMmMbl

1. ®enepanbHbIi 3ak0H «O0 00pazoBannu B Poccuiickoit @eneparmm» Ne 273-D3 ot 29.12.2012r.
2.I1puka3 MunuctepctBa oopasoBanus u Hayku PD Ne 413 ot 17.05.2012 1. «O06 yrBepxkaeHnN (eaepatbHOr0 TOCyIapCTBEHHOTO 00pa30BaTeIbHOTO
CTaHJapTa cpeaHero (TOJHOTOo) 00IIero 0opa3oBaHMs
3 IIporpamMmel 061eoOpa3zoBaTeNbHBIX yupexkaeauit. Xumust 10-11 knaccrl. abpuensn, O. C. U. T'. Octpoymos, C.A. Cnaako Xumusi.
4. ObpazoBatenbHas nmporpamma cpeanero oodiiero oopazoanuss MbOY COII Ne43
5. [Iporpamma Bocriutanust MBOY COIILI Ne43
esan kypca:
v/ 0cBOeHHE 3HAHMI O XUMHYECKON COCTABIISIOIEH €CTECTBEHHOHAYYHOM KapTHHBI MUPA, BAKHENIINX XUMHYECKUX MTOHATHAX, 3aKOHAX M TEOPHUSIX;
v oBJIajieHre YMEHUSAMH IIPUMEHSTE MOJIyYEHHBIE 3HAHUSA IS O0BACHEHHS Pa3HOOOPa3HBIX XUMUYECKHUX SBJEHUH U CBOMCTB BEIIECTB, OLEHKH POJIU
XMMHH B PA3BUTHUH COBPEMEHHBIX TEXHOJIOTUHN U MOTYYEHUU HOBBIX MAaTEpPUAIIOB;
v pa3sBHTHE [I03HABATEIILHBIX HHTEPECOB M MHTEIUIEKTYAIBHBIX CIOCOOHOCTEH B IPOIIECCE CAMOCTOSTENBLHOTO IPUOOPETEHHS XUMUIECKHUX 3HAHUM C
HCI0JIb30BAHUEM PA3IUYHBIX HICTOYHUKOB UH(OPMALIMH, B TOM YUCII€ KOMITBIOTEPHBIX;
v\ BoOCHHTaHHMe YOSXKIEHHOCTH B IO3UTUBHOU POJIM XMMHHU B )KU3HU COBPEMEHHOIO OOIIECTBA, HEOOXOAMMOCTH XUMUYECKH IPAMOTHOIO OTHOLIEHHS K
CBOEMY 3/I0OPOBBIO U OKpPYKalollel cpee;
v/ mpuMeHeHHe MOJyYeHHBIX 3HAHMI W YMEHHU J1j11 6€3011aCHOT0 MCIIOJIB30BaHMS BEIIECTB M MATEPUAJIOB B OBITY, CEILCKOM XO3SHCTBE U Ha
MIPOM3BOJICTBE, PEUICHHS MPAKTUYECKUX 3a/1a4 B TOBCEAHEBHOM KU3HU, MPEAYIPEKICHUS SIBICHUN, HAHOCSIINX BPEJl 30POBbIO YEIOBEKa U

OKpY’Karoleu cpene.

Conep:kanue kypca. 10 knacc. ba3oBblii ypoBeHb

Teopusa cmpoenusa opzanuuecxkux coeounenuii A. M. bymnaepoea. IIpeomem opeanuueckoii Xumuu.

Opeanuyeckue geujecmea: npupoousie, UCKyccmeeHnHvle u cunmemuyeckue. OcobeHHOCMU COCMAsa U CMpPOEHUs. OP2AHUYECKUX ewjecms. Bumanuzm u e2o
kpax. [lonamue 06 yeneeo0opooax.

OcCHOBHBIE MOJIOKEHUSI TEOPUM XUMMHYECKOro crpoennsi bytieposa.

BanentHocts. CTpykTypHBIe (OpMYIbI — TMOJHBIE W cOKpamiéHHble. [IpocTeie (0nuHApHBIE) W KpaTHBIE (ABOWHBIE W TPOWHBIE) CBs3H. M3oMmepbl u



n3omepus. B3auMHoe BIUsiHUE aTOMOB B MOJIEKYJIE.
Jemoncmpayuu.
[TnaBnenue, oOyriavMBaHUE W TOPEHUE OPraHUYECKUX BemiecTB. Monenu (I1apocTep)KHEBbIE U 0OBEMHBIC) MOJIEKYT OPraHWYECKUX COCTUHEHHUN pPa3HBIX KJIACCOB.
Omnpenenenne 3IeMEHTHOIO COCTaBa OPraHUYECKUX COETMHEHUI.
Jlabopamopnuie onvimot.
N3roroBnenne Moaenei OpraHnueCKuX COCIMHEHHIN.
YrieBoaopoabl U UX NPUPOAHBIE HCTOYHUKHU
IIpenenbubie yrieBoaopoasl. Ajkanbl. Onpenenenue. ['omonormueckuii psi ankaHoB u ero obmas (opmyna. CTpyKTypHas H30MEpHs YIIIEPOAHON IENH.
Pagukansl. HoMeHnkiaTypa ankaHoB. XMMHUECKHUE CBOICTBA ajIKaHOB: TOPEHHE, PEAKIIMH 3aMelleHus (rajloreHUpOBaHKUE), peaklMsl pa3aokKeHUs] METaHa, peakuus
JNETUIPUPOBAHUS HTaHA.
Henpenenbnbie yriesoaopoabl. AJskeHbl. OtuiieH. Omnpexnenenue. ['omosiornyeckuil psa ankeHoB. Homenkxnarypa. CTpyKTypHass M HpPOCTpPaHCTBEHHAs
(reomeTpuyeckas) usomepus. [IpomblllUIeHHOE MOJyYeHHE aJKEHOB: KPEKUHI M JETHApPUpOBaHUE alkaHOB. JlaboparopHoe MOIydyeHHE ITHIIEHA — DPEaKIMs
JeruapaTtauu 3TaHojia. Peakuuu NpUCOEAMHEHHUs: THApaTalus, THUIpOraJlor€eHMpOBaHUE, TaJoreHHpOoBaHue, nonuMmepusauuu. I[IpaBuno MapkoBHUKOBA.
Oxucnenue aakeHoB. KauecTBeHHbIE peakiMy Ha HEMPeeIbHbIE YIIIEBOJOPOIbI.
Aaxkanuenbl. Kayuykm. Omnpenenenne. Homenknarypa. Comnpsok€Haple mueHbl. byraamen-1,3, msonpen. Peaknus JleGeneBa. Peaknuu mnpucoenuHeHus
ankanueHoB. Kayuyku: HaTypaibHbIN, CHHTETHUECKUE (OyTaqueHOBBIN, N30NPeHOBbIH). Bynkannzanus kayuyka. Pesuna. D60HUT.
Aaxunbl. Onpenenenne. Homenknatypa. [lomydeHue W mnpuMeHEHHE aleTWiieHa. XUMHUYECKHME CBOMCTBA alleTUJIEHA: TOPEHUEe, PEaKIUU MNPUCOCIUHEHUS:
TUIporajioreHupoBaHue, raloreHupoBanue, ruaparanus (peakuus Kydeposa). Bunnnxinopu, NOIMBUHUIXIOPU/.
Apenbl. Ormnpenenenue. beHzon: ero crpoeHue, HeKOTOpble (M3MUECKHE W XHUMHYECKHE CBOWCTBA (TOpPEHME, PEaKIMH 3aMEIIeHHs — TalloTeHUPOBAHUE,
HUTPOBAHUE), OJIyY€HUE U PUMEHEHUE. DKCTPAKIINS.
Ipupoansiii ra3. CocraB npupoaHoro ra3a. Ero Haxoxxaenue B mpupoe. [IpenmyiecTBa mpupoaHOTo Ta3a Kak TOIUIMBA. XUMHYECKas rmepepadboTka mMpUpoaHOTO
rasa: KOHBepcus, nupoan3. CHHTe3-Ta3 ¥ €ro UCHOJb30BaHUE.
HedT1b 1 cniocodbl eé mepepadorku. [lonmyTHbI HEDTAHON Ta3, €r0 cOCTaB M (PpaKIMU — Ta30BbIM OCH3WH, MponaH-OyTaHoBas1, cyxol ra3. Hedts, e€ cocraB u
nepepaboTka — MeperoHka, KpekuHr, pudopmunr. Hedremnpoaykrsl. OkTaHOBOE YHCIIO; OCH3UH.
Kamennblii yroab u ero nmepepadorka. Vckomaemblii yroyb: aHTpaluT, KamMeHHBIH, Oypoiii. KokcoBanue kameHHOTO yris. KOKCOBBIA ras, aMMuayHas BOJIa,
KaMEHHOYT0JIbHas CMOJIa, KOoKC. ["a3udukanus u kaTaluTUyecKoe rupupOBaHNE KaMEHHOTO YTJIsl.
Hemoncmpayuu.
I'openne merana, sTana, aneruwieHa. OTHOLIEHHE MEeTaHa, STUIICHA, alleTulieHa U OeH301a K pacTBOpaM MepMaHraHara kanusi u OpomHoi Boje. [lonyuenue stunena
peakiuei neruaparainydy 3TaHoJa M aleTHIeHa TUAPOIU30M KapOuaa Kaiblus. PasnokeHue kaydyka NMpU HarpeBaHWM, HCIBITAaHHE MPOAYKTOB Pas3lIOKEHUS Ha
HEeMNpeeNbHOCTh, KoJuleKuu «HedTh 1 HEeQTenpoaykTh», «KaMeHHBIH yroyib U TPOAYKTHI €ro nepepadoTkmy», «Kaydaykmy.
Jlabopamopnwie onvimeol.
OOHapy>xeHne IpOAYKTOB ropeHus ceeun. VccnenoBaHue CBOUCTB KayuyKOB.
Kucaopon- u azorcoaepxanye opranndecKue coeMHeHUs!
Onnoatomubie cnupthl. Onpenenenue. DyHKIMOHANBHAS THUAPOKCUIIbHAS Tpynna. ['OMOJOTMYECKUN psAll MPEEeNbHBIX OJHOATOMHBIX CHUPTOB. M3omepus
MOJIOKEeHUs (PYHKIIMOHAIBHOW rpynmbl. BogopoaHast cBsA3b. XUMUYECKHE CBOICTBA CHUPTOB. AJbJAETHAHAsA Tpymmna. Peakius stepudukamuu, cioxHbe dQUPHL.
[Ipumenenne cnuproB. JleficTBHE METUIOBOTO U 3TUJIOBOTO CIIMPTOB HAa OPTraHU3M UYEJIOBEKA.
MHuoroaromublie cnupThl. OnpeneneHue. ITUICHTIUKOIb. [ unepud. [lonydyeHre u xumMu4eckue CBOMCTBa MHOTOATOMHBIX CcIUPTOB. KauecTBeHHAast peakius Ha
MHOTOATOMHBIE CIUPTHI. AHTU(DPU3.
®enou. CTpoeHue, IOTy4YeHHEe, CBOMCTBA U MpuMeHeHue ¢eromna. KauectBennbie peakuu Ha ¢eHol. B3anmMHoe BivsiHIE aTOMOB B MOJIeKyle eHoa.



Aabgeruabl. Onpenenenue. PopManbAerua M aueTanbIerua. XUMHUYECKME CBOMCTBAa albleruioB. KauecTBEHHbIE peakUMM Ha anpleruisl. Peakuun
nonukoHAeHcauu. Kapoonunsnas rpynmna. KeTonsl Ha npuMepe arneToHa.
KapoOonoBbie kucjotbl. IlpenensHble 0JHOOCHO BHBIE KapOOHOBBIE KHCIIOTBHI, MX roMoJjioruueckuil psan. Ilomydenue um mpuMeHeHHe. XHUMHUYECKUE CBOMCTBA
KapOOHOBBIX KUCIIOT. Peakmust sTepupuKaium.
Cao:xubie 3¢upbl. Kupsl. Peakuus srepuduxannu. Cnoxxusie 3gpupsl. JKUpbl, UX cOCTaB U TUAPOIHN3 (KHUCIOTHBIN U MIET0YHOM). Mbuta. 'uapupo BaHue KUpOB.
YraeBoasl. YrieBoasl. MoHocaxapuabl. [ moko3a kak anpaerugocnupt. Copout. MonodHokucioe u cimproBoe Opoxenue. @orocuntes. Jucaxapuasl. Caxaposa.
[Tonucaxapuasl: Kpaxmal, LEJUII0I03a.
AMuHbl. AMuHOrpynna. AMHUHBI ipeJiefibHble U apoMaThuueckue. AHWINH. [lonydenne amuHoB. Peakius 3uHnHa. XMMHUYECKUE CBOMCTBA U IPUMEHEHNE aMHHOB.
AMuHOKHCJI0THI. Bekn. AMUHOKUCIOTH! Kak aM(doTepHble opraHudeckue coenuHeHus. [nunun. Peakuus nonukonneHcauuu. Ilentunnas cesasp. [lepBuunas,
BTOpUYHAs, TPETHUYHAs CTPYKTYphl OeskoB. KauecTBeHHbIe peakiuu Ha Oenku. ['unponus. Jlenatypanus. buonornueckue pyHKIuu OEIKOB B OpraHu3Me.
Hemoncmpayuu.
Oxucnenue crnupTta B anbaerui. KauecTBeHHas peakiys Ha MHOTOAaTOMHbBIE CIUPTHI. PacTBOpUMOCTh (peHOJIa B BOJIE TPH OOBIYHON TEMIIEpAType U NPU HarpeBaHUH.
KauectBennsie peakuun Ha (enos. KauecTBeHHbIE peakIMyM Ha anbAeruabpl. B3aumoneidictBue rimoko3sl ¢ ruapokcunom meau(ll) kak ampaerumocnupra.
KauectBeHHas peakuus Ha kpaxMadi. L{BeTHbIe peakiiuu OEIKOB.
Jlabopamopnuwie onvimot.
CpaBHEHME CKOPOCTH UCIAPEHUS BOJIBI M 3TAHOJIA. PaCTBOPUMOCTH IIIMIIEpUHA B BOJE. XUMHUUYECKHE CBOMCTBA YKCYCHOM KUCIOTHL. OnpeneneHne HenpeaelbHOCTH
PacTUTENBHOIO Macia.
Ilpakmuueckaa padoma.
Nnentuduxarus opraHn4ecKux COCTUNHEHMIM.
Opranuyeckasi XumMusi 4 001IECTBO
Bbuorexnosorus. Ilepuonasr e€ passutua. Tpu HampaBieHHs: OMOTEXHOJIOIMU: FeHHas (MM T'eHeTHYecKasl) MHKEHEpHs; KIETOYHas MHXKEHepHs; Ouosornyeckas
umwkeHepus. ['enernmdeckn momudumupoBanasie opranu3mbl (I'MO) u TpancrenHas npoaykius. KrmonupoBanuwe. MmmoOunuszoBaHHbIE (PEpMEHTHI M WX
IIPUMCHECHHE.
IMoaumepsl. Knaccudukanus noaumepos. VIcKycCTBEHHbIE TOJUMEPBL: LEILTYJION I, alleTaTHbIM MIENK, BUCKO3a, LEIodaH.
Cunrernyeckne nmoaumepbl. CriocoObl MOTy4eHUS MOJUMMEPOB: MOJIMMEpH3alus U MosMKoHAeHcauus. CuHTeTHuyeckue Kayuykd. [lmactmaccsl: monmctupod,
Te(II0H, MOJUBUHUIXIOpHA. CHUHTETHYECKUE BOJIOKHA: KalpOH, HAMJIOH, KeBJIap, J1aBCaH.
Hemoncmpayuu.
Konneknuu mactmace, CHHTETHUECKMX BOJIOKOH U U3JeTUi n3 HUX. PaznoxkeHue nepokcua Bo10po/ia ¢ MOMOIBIO KaTajla3bl HPUPOIHBIX OObEKTOB.
Jlabopamopuvie onvimul.
3HaKOMCTBO € 00pa3liaMy IJ1acTMAcC, BOJIOKOH U KayuyKOB.
Ilpakmuueckan paboma.
Pacno3naBaHue miaacTMace U BOJIOKOH.

Coaep:xkanue Kkypcea. 11 kinacc. ba3oBblil ypoBeHb
CTtpoeHue BemiecTs
OcHoOBHBIE cBeJeHUs] 0 cTpoeHUH atoMa. CTpoeHue aroMa: sApo M UEKTpOHHas o0Oosiouka. M3oTombl. XUMHUYECKHH 35eMeHT. Bobinoil aapoHHBIA KoJutaiaep.
YPOBHHU CTpPOEHUS BELIECTBA.



Ilepuoanyeckasi cucreMa XuMu4eckux dj1eMeHToB JI. 1. MenaeneeBa B cBeTe y4eHHs 0 CTPOEHHH aToMa. PU3MYECKUI CMBICI HOMEPOB: 3JIEMEHTA, IIEPUOJA,
rpynmnsl. BaneHTHBIE 37€KTPOHBI. DIEKTPOHHAsE KOH(UTypalys aTOMOB. 3aKOHOMEPHOCTH M3MEHEHHSI CBOMCTB JIEMEHTOB B MEPUOJAX M TPYIMIax. DIEKTPOHHbIE
ceMeicTBa XUMUYECKUX DJIEMEHTOB.
®uiocodcekue 0cHOBBI 001HOCTH [lepHoANYEeCKOro 3aKOHA M TEOPHH XMMHYecKOoro crpoenus. Ilpennocsuiku oTkpsiTUs llepuoanueckoro 3akoHa U TEOpUH
XUMHMUYECKOTO CTpoeHUs. Posib IMYHOCTH B UCTOPUU XUMHUHU. POJIb IPAKTUKYU B CTAHOBJIEHUM U Pa3BUTHH XUMUYECKOU TEOPUU.
Honnasa xuMuueckasi cBfi3b M HMOHHbIEe KpUCTa/LUIMYeckue pemérku. KaTnoHbl Kak NMpPOJYKT BOCCTAHOBJIEHHMSI aTOMOB METAJJIOB. AHUOHBI KaK IPOJYKT
OKHUCJIEHHS aTOMOB HeMeTaJlJIoB. MloHHAst XUMU4ecKasl CBSI3b M MOHHAs! KpUcTauInyecKkas peiérka. MloHbl mpocThlie U ClI0XKHbIE.
KoBajienTHasi XxuMuueckasi CBsi3b. ATOMHbIe U MOJIeKYJIsIpHble KpUCTaJUIMYeckue pemérku. KopaneHTHas HenosjsipHass U TOJISIpHAs CBS3H.
DNEeKTPOOTpUIIATETBHOCT. KpaTHOCTh KOBaneHTHON cBsi3r. OOMEHHBINH M JJOHOPHO-aKIENTOPHBI MEXaHU3MBbl 00pa30BaHMUs KOBAJEHTHBIX CBsized. [1oyspHOCTD
CBSI3M U MOJIAPHOCTH MOJIEKYJIbl. MOJIEKYIsSIpHbIE U aTOMHbIE KPUCTAJUIMUECKUE PEIIETKU.
Meranaudeckas cBsi3b. MeTauinueckue KpucTajuIMueckue peméTku. Merauueckas XMMU4ecKasi CBSI3b: MOH-aTOMBI U 3JIEKTPOHHBIN Ta3. duznyeckue cBoiicTBa
METaJIJIOB M UX MPUMEHEHHE Ha OCHOBE ATUX CBOMCTB. CIsIaBbl UEPHBIE U LIBETHBIE.
Bopopoanas xumuueckasi cBsi3b. BoopoHast xuMudeckas CBs3b: MEXXMOJIEKYISIPHAs U BHYTPUMOJIEKY/IsIpHas. 3HaU€HHUE BOJOPOIHOM CBSI3U B MPUPOJIE U XKU3HU
YesoBeKa.
Mommmepswl. [ToauMepsl, HX TOTYYEHHUE: peaKMK MOJUMEPU3AMKU U noJukoHAeHcanuu. [lnactmaccesl. Bonokna. Heoprannueckue noiauMepsl
JucnepcHble cucteMbl. J{ucnepcHble cucTeMsbl: qucrnepcHas gasza U aucnepcuonHas cpena. Kinaccudukanus AUCTIEpCHBIX CUCTEM 10 arperaTHOMY COCTOSIHUIO U
1o pasMepy 4actull ¢asbl. ['pydoucnepcHble CUCTEMBI: SMYIbCHH, CYCIIEH3UH, a3P030J1U. TOHKOIMCIIEPCHBIE CUCTEMBI: 30U U resid. CuHepe3Hc U KoaryJsius.
Hemoncmpayuu.
Paznuunbie dopmbr Tleprognyeckoit cucrembl xumudeckux anemeHToB . M. MenneneeBa. Mojenb KpHCTAIIMYECKON peméTku xyopuaa Hatpus. OOpasibl
MUHEPAJIOB ¢ MOHHOM KPUCTAIIIMYECKOW PEHIETKOM: KaablUTa, TaJuTa, MOJEIH KPUCTAIMYECKUX PEHIETOK «CyXOTo Jbaa» (WM uona), aiamasa, rpadura (Wiu
KBapia). Mozenb MoJisipHOTo 00bhEMa Ta3a. O0pasipl pa3IuvYHBIX JUCIIEPCHBIX CUCTEM: SMYJIbCHH, CYCIIEH3UH, a’p030Jieii, reneit u 3oiei. Koarymsmus. CuHepesuc.
Jlabopamopnule onvimot.
MogenupoBaHue METAUTMYECKONW KpUCTauMuecko pemérku. [enatypamus Oenka. [lomyuenue smynbcun pacTuTenbHOro macia. l[lomydeHue cycreH3un
«U3BECTKOBOTO MOJIOKay. [loydueHne KOTOMAHOTO pacTBOpa KypuHOTO OejKa U UCCIIeIOBAaHHE €r0 CBOMCTB € OMOIIBIO JTa3ePHON YKa3KH.
XHMHUYeCKHE Peakunu
Kaaccndukanus xumuveckux peaknuii. Peakuuu 06e3 M3MEHEHHs] COCTaBa BEUIECTB: aUIOTPONHM3AIMM U H30Mepu3auuu. [IpuyuMHBI amioTponuu.
Knaccudukanus peakuuii no 4uciy U COCTaBy peareHToB U MPOIYKTOB U M0 TerIoBoMy 3¢ dekty. Tepmoxumuyeckue ypaBHEHUS PEaKIuil.
Cxopocth xuMu4Yeckux peaknuil. CKOpoCTh XUMHUYECKOW peakiuuu U (akTopbl €€ 3aBUCUMOCTU: MPUPOJIa PEardpyrolluX BELIECTB, IUIOMAAb HX
COMPUKOCHOBEHHUS, TEMIIEpATypa, KOHIIEHTpaIHs U Hannuue katanuszaropa. Karanuz. ®epmentsl. UIHTHOUTOPBHI.
Xumuyeckoe paBHOBecHe U cNocoObl ero cMmemeHusi. O6patumeie peakuuu. OOmIasi XapakTepUCTUKa peaklui CHHTE3a aMMHaKa M YCIOBUSI CMEIICHHUS
PaBHOBECHS IIPOU3BOJICTBEHHOTO MPOLECCa BIPABO.
I'uaposmms. I'maponu3s HeoOpaTumeblii U oOpaTuMblid. Tpu ciydas rugponusa coneil. Ponbs ruaponuza B ooMeHe BeniecTs. Poib ruiponmsa B SHEpreTuyec KoM oOMeHe.
OKHCIUTENIBHO-BOCCTAHOBUTEIbHbIe peakuuu. CteneHb okuciaeHus. OKUCIUTENb U BOCCTaHOBHUTENb. OKUCIIEHHE W BOCCTAHOBJIEHHE. DJIEKTPOHHBIN OanaHc.
DJIEKTPOJIM3 PACIJIaBOB M pacTBopoB. [IpakTyeckoe npuMeHeHue IeKTpoan3a. ['aapBaHomiacTuka. ['ansBanocrerus. Pagunupoanue.
Hemoncmpayuu.



DK30- U SHAOTEPMHUUYECKHUE peaKluu. TenaoBble ABICHUS IPU PACTBOPEHUH CEPHON KMCIIOTHI U aMMHUAYHOM CEJIUTPBI. 3aBUCUMOCTh CKOPOCTH PEAaKLUU OT MPUPOIbI
BCIICCTB HAa NMMPUMCEPC B33,HMOI[€IZCTBHSI PaCTBOPOB pA3JIMYHBIX KUCIIOT OI[HHaKOBOﬁ KOHICHTpalIuu ¢ OAMHAKOBBIMU KYCOYKaMU (FpaHYHaMI/I) OHMHKA 1 OJUHAKOBBIX
KYCOYKOB Pa3HbIX METAJJIOB (MarHus, LIMHKA, XKeJie3a) C PaCTBOPOM COJISTHOM KHUCIOTHL. B3anmMoaeiCcTBHEe pacTBOPOB CEPHON KHCIOTHI C PACTBOPAMH THOCYIb(haTa
HATpUsl pa3jIMYHON KOHLEHTpALMU U TeMIlepaTypbl. Mojens kumsmero cios. Pa3noxeHue mnepokcuja BoJOpoJa ¢ MOMOIIbI) HEOPraHMYECKMX KaTalu3aTOpOB
(coueil xenesa, noauIa Kajaus) U NPUPOJHBIX OOBEKTOB, COAEpKAIUX KaTanaszy (Celpoe Msico, kaprodens). IIpocreiinme OKUCINTEIBHO-BOCCTAHOBUTEIILHBIC
peaKuu: B3auMOJICHCTBYE IMHKA C COJITHOM KHCIOTOM 1 kene3a ¢ cyinbdarom meau(Il). Moaens snextponnsépa. Moenb 3JIeKTPOJIM3HOW BaHHBI IS TOJTyYSHUS
AJIFOMUHUS.

Jlabopamopnuie onvimot.

[IpoBenenue peakuii, HAYMKUX A0 KOHIA, 1O mpaBmity beptoie. Paznoxkenue nepokcuaa BoA0OpOIa C MOMOIIBI0 JUOKCHIA Maprania. CMelleHne paBHOBECHS B

cucreme Fe** + 3CNS™ «> Fe(CNS)s. McnbiTanue MHANKATOPaMH CPEIbl PACTBOPOB COJIEH pasiMUHBIX TUIOB. BiammogeiicTsue pactopa cymabdara memu(Il) ¢

KeJIe30M U THUIPOKCUIOM HATPUS.

Ilpakmuueckaa padoma.

Pemrenue sxcriepuMeHTaIbHBIX 33/1a4 0 TeMe «XUMHUYECKash PEAKITUs».

BemecTBa u ux cBOMCTBA

Metamabl. O0mme ¢u3nveckue cBoicTBa MeTauioB. Kiaccudukamus METajioB B TEXHUKE U XuMuH. OO0IIMe XMMHYECKHE CBOWCTBA METAUIOB. Y CIOBUSA

B3aUMOJICHCTBUS METAJIJIOB C PAaCTBOPAMH KUCJIOT U CoJieid. MeTamioTepMust.

Hemeranabl. biaropoanble raspl. Hemeramnsl kak okuciutenu. Hemeramnsl Kak BOCCTaHOBUTENU. Psj smekTpooTpuuarenbHOCTH. MHepTHBIE WiH

0J1IaropoIHBIC Ta3bl.

Kuciaorsl Heopranmveckue M opraHudeckue. KHCIOTBI € TOYKM 3pEHMS AaTOMHO-MOJIEKYJSIPHOTO YdeHMs. KHCIOTBI € TOYKHM 3pEHHUS TEOpUHU

ANEKTPOJIUTUYECKON Jucconraniui. KuciaoTel ¢ TOYKH 3peHus MPOTOHHON Teopun. OOIIMe XUMUUECKHE CBOMCTBA KHCIOT. Kimaccudukanms KucioT.

OcHoBaHMs HeoOpraHum4veckue M opranmyeckue. OCHOBaHMS C TOUKHM 3pPEHHUS aTOMHO-MOJIEKYJISPHOro y4yeHus. OCHOBAHMS C TOYKH 3pPEHUS TEOPUHU

ANEKTPOJIUTHYECKON aucconranui. OCHOBaHUS C TOUKH 3pEHHS MPOTOHHOW Teoprn. OOIIMe XUMHYECKHE CBOMCTBA OCHOBaHMM. Kimaccudukanms oCHOBaHUMN.

AM¢oTepHble cOeIMHEHHS] HeOpPraHu4YecKue M opraHuveckue. AmdorepHble OKcuIpl U THApOKcHabl. [lomydyeHue u cBoicTBa ampOTEPHBIX

HEOPraHUYECKUX COCAMHEHUH. AMUHOKHUCIOTH — aM(pOTepHbIe OpraHnueckue coequHeHus. [lentuapl u nentuHas cBs3b.

Coau. Knaccudukanus coneit. JKEcTkocTh BoABI U clIOCOOBI €€ ycTpaneHus. [lepexon kapOoHaTa B ruipokapboHart u oopaTHo. OO0IMe XUMUYECKUE CBOMCTBA COJICH.
Hemoncmpayuu.

Komnekuust meramnos. Komiekuuss HemeTtaimioB. B3auMoaeicTBUEe KOHUEHTPUPOBAHHOM a30THOM KUCIOTHI ¢ Menpto. Bembilika TepMuTHOM cMecu. Bcembimika

YEPHOro nopoxa. BeITeCHEHUE TaJIOTEHOB U3 UX PACTBOPOB APYTMMU TajloreHaMu. B3aumojelcTBre napoB KOHLIEHTPUPOBAHHBIX PACTBOPOB COJISTHOM KHCIIOTHI U

ammuaka («IpiM 0e3 orHs»). [lonydenne amMmuaka u uzydenue ero cBoicts. [lonyuenne am@poTepHOro ruipokcuaa U u3ydeHue ero cBoucts. [lomyuenue xEcTroit

BOJIbI U YCTPAHEHUE €€ )KECTKOCTH.

Jlabopamopuvie onvimut.

[Tonyyenne HepacTBOPUMOTO THAPOKCHAA W €ro B3aUMOJEUCTBHE ¢ KUCIOTOM. MccnenoBaHue KOHIIEHTPUPOBAHHBIX PACTBOPOB COJISTHOW M YKCYCHOM KHCIIOT

KareJIbHbIM METOJIOM MpH UX pa3daBlieHnH BOI0M. Pa3nuyHble ciiyyan B3aMMOJEHCTBHS paCTBOPOB COJICH aTFOMUHUS CO IIETO0UBI0. Y CTpaHEHHUE K ECTKOCTH BOJBI.

Ilpakmuueckaa paboma.

Pemrenne sxcriepuMeHTaIbHbIX 33a4 10 TeMe «BeliecTBa u ux CBONCTBay.

XuMHA ¥ COBpeMEeHHOe 00111eCTBO



Xumuueckas TexdHoJiorus. Ilpou3Boacreo ammMuaka u MeTaHoJ1a. XMMUYECKAs] TEXHOJIOTUA. XUMUYECKHUE ITPOLECCHI, JIEKAIIME B OCHOBE IIPOU3BOJACTBA aMMHaKa U
MeTaHoJa. XapaKTepUCTHUKA ATUX npoleccoB. OOImue HaydHble TPUHITUIBI XUMHUYECKOTO TPOU3BOJICTBA.
XumMHu4ecKkasi r(paMOTHOCTh KAaK KOMIIOHEHT 001Iell KyJbTYphI YeoBeka. MapKupoBKa YIIaKOBOYHBIX MAaTEPUAJIOB, YICKTPOHUKHU U OBITOBON TEXHUKH,
9KOJIOTUYHOTI'O TOBApa, IIPOJYKTOB ITUTAHUS, STUKETOK 110 YXOAY 32 OJECKIOM.
Jemoncmpavyuu.
Mogenb NPOMBINUICHHOW YCTAaHOBKU IOJIYYEHHS CEpPHOM KUCIOTHL. MoOJienb KOJIOHHBI CHHTE3a amMMuaka. BupeodparmMeHTsl W clailibl O CTENEHU
9KOJIOTHYECKOW YUCTOTHI TOBApA.
Jlabopamopnuie onvimul.
N3ydenne MapkKupOBOK Pa3jIMYHbIX BUJIOB POMBIIICHHBIX U POJOBOJIbCTBEHHBIX TOBAPOB.

Y4eOHO-TEeMATHYCCKHUH TIVIAH

No HanmenoBaHue pa3aenoB (Tem) KonunuecTBo yacos 1o B Tom 4ncie Ha poBeIeHNE
nporpamme [IpakTrueckux padoT [KOHTpOJILHLIX paboT
10 xknacc
1 [Mpenmer opranndeckoit xumun. Teopust S) 0 0
CTPOEHUS OPraHMYECKUX cCoeAMHEHN A. M.
byrneposa
2 'YTJI€BOIOPOIBI ¥ X IPUPOJHBIC UCTOUYHUKN |18 0 1
3 Kwuciopoacoaepskaiime opraHndeckie 22 0 1
BEIEeCTBA
A IA30TCOJIEpIKAIe OPTaHUISCKHE BEIIECTBA 15 1 1
5 Opranndeckas XMMHs ¥ 00IIIECTBO 9 1 1
Pezeps 3
Toro 72 2 4
11 xnacc
1 Ctpoenue BeiecTs (23 u) 23 0 1
2 X UMHYECKUE PEaKIH 19 1 1
3 BeriecTsa u X CBOKMCTBA 17 1 1
A Xumus 1 coBpeMeHHOoe o01iecTBo (84) 1k 8 0 1
Pezeps 1
MToro 68 2 4
Ilnannpyemble pe3yabTaThl H3y4eHHs] y4eOHOI0 NpeIMeTa
JINYHOCTHBIE:

® —TOTOBHOCTh M CIIOCOOHOCTH OOYJAIOIIMXCS K CAMOPA3BUTHIO U CAMOBOCITUTAHHIO B COOTBETCTBUH C O0IIEYETIOBEYECKIUMHY IEHHOCTSIMH U UIeaTaMHu
TPaXKIaHCKOTO OOIIECTBa;



— MIPUHSATHE U peaTn3alus [IeHHOCTEH 3/10pOBOTr0 M O€301acHOro 00pa3a K1u3HHU, OepekHOe, OTBETCTBEHHOE U KOMIIETEHTHOE OTHOIIICHHE K
COOCTBEHHOMY (PU3HUECKOMY U TICHXOJIOTHIECKOMY 3/10POBBIO;

— HENPUATHE BPEIHBIX MPUBBIYEK: KYPEHHUs, YIIOTPEOICHHS aIKOT0JIsl, HAPKOTHUKOB.

— YBa)K€HHUE K CBOEMY HapOJIy, YyBCTBO OTBETCTBEHHOCTH Tepes; PonHOM, ropaocTu 3a cBO# Kpaid, cBOI0 PoiHy, MpoIsioe 1 HacTosIee
MHOTI'OHAIIMOHAJILHOTO Hapoja Poccuu;

— MPUHATHE TYMAaHUCTUYECKUX IEHHOCTEH, 0CO3HAHHOE, YBAXHUTEIHHOE U JOOPOKENATEIbHOE OTHOIICHUE K IPYrOMY YeJIOBEKY, €r0 MHEHHIO,
MHUPOBO33PEHUIO;

- CHOCO6HOCTB K COIICPCIKUBAHUIO U (bOpMI/IpOBaHI/Ie IO3UTUBHOI'O OTHOIICHHS K JIIOAAM, B TOM YHMCJIC K JIMIIaM C OIrPaHUYCHHBIMU BO3MOKHOCTAMU
3J0POBbA U UHBAJIUAM, 6€p€)KHOC, OTBCTCTBCHHOC U KOMIICTCHTHOC OTHOLICHUC K (1)I/ISI/I‘~ICCKOMY 1 IICUXOJIOTMYCCKOMY 340POBBIO JPYIrUX Hmﬂeﬁ,
YMCHHUE OKa3bIBATH IICPBYIO ITOMOIIb,

— pa3BUTHE KOMIIETEHIIMI COTPYIHUYECTBA CO CBEPCTHUKAMHU, JIETHMU MIIQJIIIIETO BO3PACTa, B3POCIBIMU B 00pa30BaTEIBHOM, OOIIECTBEHHO MOJIE3HOM,
y4eOHO-HCCIe10BaTENbCKOM, TPOEKTHOM U APYTrUX BUAAX JI€ATEIbHOCTH.

— MHPOBO33p€HHUE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU, 3HAYMMOCTH HAyKH, TOTOBHOCTH K HAYYHO-TEXHUYECKOMY TBOPYECTBY,
BJIAICHHUC )IOCTOBCpHOfI I/IH(l)OpMaHI/IeI\/'I 0 NMEPCAOBBIX JOCTUKCHUAX N OTKPBITUAX MHpOBOﬁ W OTCYECTBEHHOM HAayKH, 3aMHTCPECCOBAHHOCTb B HAYYHBIX
3HaHUSIX 00 YCTpOICTBE MHpa 1 00IIECTBA;

— TOTOBHOCTH U CIIOCOOHOCTH K 00pPa30BaHMUIO, B TOM YHCIIE CaM000pa30BaHuIo, HA MPOTSHKEHUHU BCEH )KU3HM; CO3HATEIILHOE OTHOIICHUE K
HETPEPHIBHOMY 00pa30BaHHUIO KaK YCIOBUIO YCIEITHOW MPO(GeCCHOHATFHON 1 00IIIECTBEHHOH IeATENTFHO CTH;

— DKOJIOTHYECKasl KylIbTypa, OEpeKHOE OTHOIIEHHUS K POJAHOU 3eMiie, TPUPOIHBIM OoraTcTBaM Poccuu u Mupa; MOHMMaHUE BIUSTHUS COITHATBHO -
SKOHOMMYECKHUX MPOIIECCOB HA COCTOSIHUE MMPUPOJHON U COLMAIBHOM Cpe/ibl, OTBETCTBEHHOCTH 3a COCTOSIHME IPUPOIHBIX PECYPCOB; YMEHUS U HABBIKH
Pa3yMHOT0 MPUPOAOIOJIB30BaHNs, HETEPIUMOE OTHOIICHHE K JCHCTBUIM, IPUHOCAIINM BpPE]] 3KOJOTUH; MPUOOPETEHHE OTIBITA IKOJIOTO -
HaIpPaBJIEHHOM eATENIbHOCTH;

— OCO3HAHHBIN BBIOOP Oymymiei mpodeccuu Kak MmyTh U CIIOCO0 peaau3aii COOCTBEHHBIX JKU3HEHHBIX TUIAHOB;

— HOTPEOHOCTh TPYAUTHCS, YBAXKEHUE K TPYAY U JIOISIM TPY/a, TPYIOBBIM JIOCTUKEHUSIM, T00POCOBECTHOE, OTBETCTBEHHOE U TBOPUYECKOE OTHOIICHUE
K pa3HbIM BHJIaM TPYAOBOH JeATEIbHOCTH.

MertanpeaMeTHble:
PeryasiTuBHbIe YHUBEpPcaJbHbIe yUeOHbIE 1eHCTBUS

— CaMOCTOATCIIbHO OIIPEACIIATH LCIIH, 3a1aBaTh MApaMETPbl U KPUTCPHUU, 110 KOTOPBIM MOKHO OIIPCACIINTD, YTO LCJIb JOCTUTHYTA,

— CTaBUTb U (1)OpMy.]'II/IpOBaTB COOCTBEHHEIE 3aJa4yu B 06pa30BaTeJ’ILHOI71 ACATCIIbHOCTU U ’)KU3HCHHBIX CUTYAlUAX;

— BLI6I/IpaTB IyTb JOCTHUXXCHUS LCJIH, INITAHUPOBATH PCIICHNUEC ITIOCTABJICHHBIX 3a/1a4, OIITUMU3UPYA MATCPUATIBHBIC U HEMATCPHUAJTIBHBIC 3aTPAThI,
— OPraHru30BbLIBATh 9(1)(1)6KTHBHLII>1 IIOUCK PECYPCOB, H606XO,Z[I/IMLIX JJI1 JOCTHXKCHUA ITOCTaBJICHHOM e,

— COIIOCTAaBJIATH HOJ'Iy‘lGHHLIfI pe3yibTaT ACATCIIBHOCTH C MOCTaBJICHHOM 3apaHCe I ECJIbIO.

ITo3naBaTenbHBbIC YHHBEPCAJIbHbIC y4eOHBIC 1CHCTBHS

— MCKaTh U HAXOJIUTh 00001IIEHHbIE CIOCOOBI PEeLIeHNs 3ajay, B TOM YHCJIE, OCYIIECTBIATh pa3BEPHYThIM HH(OPMAIIMOHHBIN MOUCK U CTAaBUTh Ha €T0
OCHOBE HOBBIE (yuyeOHBIE U TIO3HABATENIbHBIE) 3a/1aUH;

— KPUTHYECKH OLIEHUBATh M HHTEPIPETUPOBATh HHPOPMALIMIO C pa3HBIX MO3HULKH, pacrio3HaBaTh U PUKCHPOBATH MPOTUBOPEUNs B UH(HOPMAIIMOHHBIX
MCTOYHUKAX;

— HCIIOJIb30BaTh Pa3IU4HbIE MOAEIBbHO-CXEMATUUECKUE CPEACTBA Ul IPEICTABICHMSI CYILIECTBEHHBIX CBSI3€M U OTHOIIEHUH, a TAKXKE IPOTUBOPEUNH,
BBISIBJICHHBIX B MH(OPMAIIMOHHBIX HCTOUHUKAX;



— HaxXOJUThb U IIPUBOIUTH KPUTUUYECKHUE apPIYMEHThI B OTHOLICHUU NEUCTBUH U CYKICHUN IPYroro; CIOKOMHO U pa3yMHO OTHOCUTBHCS K KPUTHYECKUM
3aMEYaHUsIM B OTHOIICHUH COOCTBEHHOTO CY)KJICHHSI, pACCMaTPUBATh UX KaK pecypc COOCTBEHHOTO Pa3BUTHS;

— BBICTPAMBaTh MHIMBUIYaIbHYIO 00pa30BaTEIbHYIO TPAEKTOPHUIO, YUUTHIBAsE OTPAHUYEHUS CO CTOPOHBI APYTUX YUACTHHUKOB U PECYPCHBIE
OTPAaHUYEHUS; MECHATh U YACPKUBATH PAa3HbIC IIO3ULIUH B [I03HABATEILHOU IEATEIBHOCTH.

KOMMyHHRaTI/IBHI)Ie YHUBEPCAJILHBIC yqeﬁnble JedcTBUS

— OCYIIECTBJISTH JEJIOBYI0O KOMMYHHUKAIIMIO KaK CO CBEPCTHUKAMU, TaK U CO B3POCIBIMH (KaK BHYTPU 00pa30BaTEIbHON OpraHu3aliy, TaK 1 3a €€
npeaesiaMu ), oA0MpaTh MAPTHEPOB TSI IETOBON KOMMYHHKAIIUUA UCXO/IS K3 COOOPAKEHHM Pe3yIbTaTUBHOCTH B3aUMOJICHCTBUS, a HE TUIHBIX
CHMITIaTHH;

— IIPH OCYIIECTBIICHUU TPYIIIOBON PabOThI OBITH KaK PYKOBOJUTENEM, TaK U WICHOM

KOMaH/Ibl B Pa3HBIX POJISX (T€HEPATOP UAEH, KPUTHK, UCTIOJTHUTEIb, BHICTYIAOIINHN, SKCIIEPT U T.1.);

— pa3BEpPHYTO, JOTUYHO U TOUHO M3JIAraTh CBOIO TOUKY 3PEHHS C UCTIOJIb30BAHMEM aJIEKBATHBIX (YCTHBIX M MUChbMEHHBIX) S3BIKOBBIX CPEJICTB;

IIpeamernbie:
B pesyabTarte nzyuenus yueOHoro npeamera «XuMush» Ha YpOBHe CpeHero o01ero oopazoBaHus:
BbinmyCKHUK Ha 02a30BOM YPOBHE HAYYUTCSH:

— pacKpbIBaTh Ha MPUMEPaAX PoJib XUMUHU B (GOPMUPOBAHUHN COBPEMEHHON HAyYHOW KapTHHBI MUPA U B IPAKTUUYECKOMN JCSATEIHPHOCTH YCIIOBEKA;

— JIGMOHCTPUPOBATh Ha MPUMEPaX B3aUMOCBSI3b MEXy XUMHEH U IPYrUMU €CTECTBEHHBIMUA HAyKaMUu;

— pacKpbIBaTh HA IPUMEPaAX MOJIOKEHHUS TEOPUU XUMUYECKoro ctpoeHus A.M. byrneposa;

— noHuMaTh ¢usndeckuii cmuich [lepuonnueckoro 3akona J[.M. MenzeneeBa u Ha ero OCHOBE OOBSICHATh 3aBUCUMOCTh CBOHCTB XUMHUYECKUX
AJIEMEHTOB M 00OpPa30BaHHBIX MMM BEIIECTB OT JICKTPOHHOTO CTPOCHUS aTOMOB;

— OOBSCHSTH MPUYUHBI MHOTOOOPAa3us BEIIESCTB HA OCHOBE OOIIMX MPEJICTABIICHHH 00 MX COCTaBE U CTPOCHHH,

— IPUMEHSATH IIPaBUJIa CHCTEMATHYECKOM MEXTyHapOTHOM HOMEHKIIATYPHI KaK CPEJICTBA Pa3IudCHUs U HICHTU(PUKAIIUK BEIIECTB 110 UX COCTaBY U
CTPOEHHUIO;

— COCTaBJIATh MOJICKYJISIPHBIC U CTPYKTYPHBIC (DOPMYJIBI OPraHMYECKUX BEIIECTB KaK HOCHUTEEH HH(POpPMAIMHN O CTPOSHHUHU BEIIECTBA, €0 CBOMCTBAX U
MIPUHAJIICSKHOCTH K OIMPEJICTICHHOMY KJIaCCy COeIMHEHU;

— XapaKTepu30BaTh OPraHNYECKHe BEIIECTBA M0 COCTAaBY, CTPOCHHIO U CBOMCTBAM, YCTaHABIMBATH IPUUMHHO-CIIEICTBEHHBIE CBSA3U MEXIY JaHHBIMU
XapaKTEePUCTHKAMHU BEIIIECTBA,;

— IPUBOJUTH MPUMEPBI XUMUYECKUX PEAKITUH, pAaCKPBIBAIOIIMX XapaKTePHbIE CBOMCTBA TUITUYHBIX MPEJICTABUTEIICH KJIACCOB OPraHMYECKUX BEIICCTB C
1eNbI0 UX uAeHTU(UKaK U 00BICHEHUS 00IaCTH TPUMEHEHUS;

— MPOTHO3UPOBATh BO3MOKHOCTh MPOTEKAHUSI XUMUYECKUX PEaKIMil Ha OCHOBE 3HAHUM O TUIIAX XMMUYECKOMN CBSI3U B MOJIEKYJIaX PEareHTOB U UX
pEeaKImoHHON CIOCOOHOCTH;

— HCTIOJIh30BaTh 3HAHUSI O COCTABE, CTPOSHUHU U XUMUUYECKUX CBOMCTBAX BEIIECTB JIJIsl 0€30MaCHOTO MPUMEHEHHS B TPAKTHUECKON JAESTEIIbHOCTH;

— MPUBOANUTH MPUMEPHI MIPAKTUIECKOTO MUCTIOIB30BAHMS MPOIYKTOB MEPEPadOTKH He(PTH U MPUPOJTHOTO T'a3a, BEICOKOMOJIEKYIISPHBIX COCTMHEHHIA
(monMATUNIEHA, CHHTETHYECKOTO KaydyKa, alleTaTHOTO BOJIOKHA);



— IIPOBOJIUTH OTBITHI 110 PACTIO3HABAHUIO OPraHMYECKUX BEIECTB: TIUIEPUHA, YKCYCHOUM KUCIOTHI, HEMPEAEIbHBIX AKUPOB, TITIOKO3bI, Kpaxmalia,
O€JIKOB — B COCTaBE MUILEBBIX MPOIYKTOB M KOCMETUYECKUX CPEJICTB;

— BJIJIETh TMPaBUJIAMH U TIpUeMaMu 0€3011acHOM paboThl ¢ XUMHUUECKUMH BEUIECTBAMH U JIA00OPATOPHBIM 000PYI0BaHUEM;

— YCTaHaBJIMBAThH 3aBUCUMOCTH CKOPOCTH XUMHUYECKOHW PEAKIIUU M CMEIEHHUSI XUMUYECKOTO PaBHOBECHS OT PA3JIMYHBIX (PaKTOPOB C LEIIBIO
OIpE/IENICHUS ONITUMAJIbHBIX YCIIOBUN IPOTEKAHUS XUMUYECKUX ITPOLIECCOB;

— MPUBOAUTH IPUMEPHI FUAPOJIN3a COJIEH B IOBCEAHEBHOM KU3HU YEJIOBEKA;

— MPUBOJAUTH IPUMEPHI OKUCIIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIIUNA B IPUPOJIE, IPOU3BOICTBEHHBIX MPOLIECCAX U )KU3HEAEATEIbHOCTH OPraHU3MOB;
— MPUBOJUTH IPUMEPHI XMMUUECKUX PEaKLUii, paCKpPbIBAIOIINUX 00IINE XUMUYECKUE CBOWCTBA IPOCTHIX BELUIECTB — METAJIJIOB U HEMETALJIOB;

— MMPOBOJUTH PACUEThl HA HAXOXKJICHNUE MOJIEKYIISIPHON (POPMYJIIBI YIIIEBOAOPOIA MO MPOAYKTaM CTOPAHUS M TI0 €r0 OTHOCHTEIBHOM TUIOTHOCTH U
MacCOBBIM JIOJISIM 3JIEMEHTOB, BXOJISIINX B €r0 COCTaB;

— BJIQJIETh NMPaBUIIaMH 0€30MaCHOTO OOpaIEHUs C €IKUMH, TOPIOYMMH U TOKCUYHBIMH BELIECTBAMH, CPEJICTBAMU OBITOBON XUMUU;

— OCYIIECTBJIATH MOMCK XUMUYECKONH HH(OPMAIINU 110 Ha3BaHUSM, UJIEHTU(PUKATOPaM, CTPYKTYPHBIM (pOpMyJIaM BEILECTB;

— KPUTUYECKU OLIEHUBATh U HUHTEPIPETUPOBATH XUMUUECKYIO0 HH(OPMALINIO, COJIEPKAIIYIOCS B COOOIIEHUAX CPEACTB MacCOBOW HHPOpMaIuH,
pecypcax MHTepHeTa, Hay4HO-TIOMYJIIPHBIX CTAaThSIX C TOYKU 3PEHUS €CTECTBEHHO-HAYYHON KOPPEKTHOCTHU B LENSIX BBISBICHUS OIIMOOYHBIX
CyXJeHui u popMupoBaHus COOCTBEHHOU TTO3UIINN;

— IPEJCTABIIATD ITyTU PELIeHUs II00aNbHBIX TPOOJIEM, CTOAIIUX MEpel YETOBEUECTBOM: SKOJOTHYECKHUX, JHEPTE€TUYECKUX, CHIPhEBBIX, U POJIb XUMHUU B
PELIeHUH ITUX IpoOIIeM.

BoinyckHUK Ha 6230BOM yPOBHE MOJYYHUT BO3MOKHOCTh HAYUYHMTHCH:

— WJUTIOCTPUPOBATH Ha TIpUMEpaxX CTAHOBJICHUE U SBOJIOIAIO0 OPraHUIEeCKON XMMHUY KaK HAYKH Ha Pa3JIMYHBIX HCTOPUYECKUX dTAIaX €€ Pa3BUTHUS;

— MCIOJIL30BaTh METObI HAYYHOTO TIO3HAHUS ITPH BBITTOJIHEHHH TPOCKTOB M y4eOHO-NCCIIEA0BATEIIbCKUX 3a]1ad 110 M3yYEHUIO CBOWCTB, CITIOCOO0B
MOJTyYCHUS U PACTIO3HABAHUS OPraHMYECKIX BEIIECTB;

— OOBSACHSTH MPUPOTY U CITOCOOBI 0Opa30BaHMSI XUMUYECKON CBSI3U: KOBAJIGHTHOH (TTOJISIPHOM, HETIOJISIPHOM ), HOHHOM, METAJUNTMYECKON, BOJOPOTHON —
C LIEJIbIO ONPEICIICHHSI XUMHYECKOW aKTHBHOCTH BEIIIECTB;

— YCTaHABJIMBATh TEHETHUYECKYIO CBSI3b MEXK/Iy KJIACCAMH OPTaHUYECKUX BEUIECTB Il 000CHOBAHUS MPUHITUITHAIHLHON BO3MOXKHOCTH TTOJTYYCHHS
OpPraHUYeCKUX COCTUHECHUH 3a/IaHHOTO COCTaBa U CTPOCHUS;

— YCTaHABJIMBATh B3aUMOCBSI3M MEXTy aKTaMU U TEOpUEH, IPUIMHON U CICICTBUEM IIPH aHATIM3€ MPOOJIEMHBIX CUTyalluii 1 000CHOBaHHUU
MIPUHUMAEMBIX PEIICHUH Ha OCHOBE XMMHYCCKHX 3HAHHU.

TpeOoBaHMs K YPOBHIO NOATOTOBKH 00y4YaKOIIMXCS.
Ytlamnecn B pe3yJibTaTe YCBOCHUSA pa3aesia J0JKHbI 3HATH/IIOHUMATD:
v BaKHEHIINE XUMHYECKHUE TTIOHSITHUS: BCIICCTBO, XUMHUYECKUH QJICMCHT, aTOM, MOJICKYJIA, OTHOCUTCIIbHAA aTOMHAs 1 MOJICKYJISIpHAd MAaCChbl, HOH,

AJUIOTPOIIHNSA, U30TOIIBI, XUMHUYCCKAA CBA3b, 3JICKTPOOTPULATCIILHOCTD, BAJICHTHOCTD, CTCIICHb OKUCJICHUA, MOJIb, MOJISIpDHAA Macca, MOJ'I?IpHLIfI O6’BéM,
BCIICCTBA MOJICKYJIAPHOT'O U HCMOJICKYIISIDHOT'O CTPOCHU S, PACTBOPBI, SJICKTPOJUT U HECOJICKTPOJIUT, SJICKTPOJIUTUUCCKAA AUCCOUAlNA, OKUCIIUTECIIb U
BOCCTAaHOBHTCIIb, OKHCJIICHHUC 1 BOCCTAHOBJICHHUC, TEIJI0BOM S(I)(beKT pCaKkuuu, CKOpoCThb XHUMHUYECKOH pCaKkiuu, KaTajaini3, XUMHICCKOC paBHOBCCHUC,
er'IepOI[HHﬁ CKCJICT, (bYHKLII/IOHaJ'IBHaH rpyiiia, U30MEpHs, TOMOJIOTUA;

v\ OCHOBHBIE 3aKOHBI XUMUMU: COXpaHCHUEC MACChI BEIICCTB, ITIOCTOAHCTBA COCTABA, HCpI/IOILI/I‘-ICCKI/Iﬁ 3aKOH,;
v' OCHOBHBIE TCOPHU XUMHU: XUMHUYECKOMU CBs3U, BHGKTpOHI/ITI/IquKOﬁ Aaucconuranvu, CTpOCHUA OPraHUICCKUX COCHHHCHHﬁ;
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BaKHEHIIIME BEUIECTBA U MaTepUalbl: METaH, dTHJICH, alleTUJICH; O€H30JI, TAHOJ, )KHUPBI, MBI, TJTFOK03a, caxapo3a, KpaxMal, KJIeT4aTKa, OeJKH,
HCKYCCTBEHHBIC U CHHTETHUUECKHE BOJIOKHA, Kay4yKH, TJIaCTMACChI;

Ha3bIBaTh U3yUEHHBIE BEIIECTBA 10 «TPUBHAIIBHOW» U MEXKITyHapOIHOI HOMEHKIIATYPE;

ONPEJENATh: BAJICHTHOCTh U CTENIEHb OKUCIICHUS XUMHUECKUX 3JIEMEHTOB, TUIl XUMUYECKOU CBSI3U B COCMHEHMSIX, 3apsi HOHA, XapaKTep Cpeibl B
BOJHBIX PAaCTBOpPaX OPraHUYECKUX COEIMHEHUMN, OKUCIUTENb U BOCCTAHOBUTEIIb, IPUHAJIEKHOCTD BELLIECTB K Pa3IMUHbIM KJIacCaM OPraHUYECKUX
COCIMHEHHUH;

XapaKTepU30BaTh: OCHOBHBIE KJIACChl OPraHUYECKUX COEIMHEHUI; CTPOEHUE U XMMHUYECKHE CBOMCTBA M3yUYEHHBIX OPraHUYECKUX COETMHEHU;
OOBSICHATB: 3aBUCIMOCTH CBOICTB BEIIECTB OT UX COCTaBa U CTPOCHUS; IPUPOAY XUMHUYECKON CBS3U (MOHHOM, KOBaJCHTHON, METAITHYECKOM),
3aBHUCHUMOCTb CKOPOCTH XMMHYECKON PEaKIIMK U MOJIOKEHUS XUMUUYECKOTO PaBHOBECUS OT Pa3IMYHbIX (PAKTOPOB;

BBINIOJIHATh XUMUYECKHUM SKCIIEPUMEHT MO PAClO3HABAHUIO BAKHEHIINX OPraHUYECKUX BEIIECTB;

MIPOBOJUTH CAMOCTOSTENbHBIN MOMCK XUMUYECKON HH(OPMALIUK C UCTIOJIB30BAHUEM Pa3IMYHBIX UICTOYHUKOB (HAyYHO-TIOMYJISIPHBIX U3JaHUH,
KOMITBIOTEPHBIX 0a3 TaHHBIX, pecypcoB MHTepHETa); NCOIB30BaTh KOMIIBIOTEPHbIE TEXHOJIOTUH JUIsl 00paOOTKH U Mepeiaud XUMHUYECKON
nHpopMaluy U e€ MpeACTaBICHUS B pa3InYHbIX (popmax;

HCI0JIb30BaTh MPUOOPETEHHBIE 3HAHUS U YMEHHUS B TPAKTHUECKOMN JAEATEIbHOCTH U MOBCEIHEBHOM JKU3HU IS

00BSACHEHUS XUMHUYECKHX SBJICHUM, MPOUCXOSIINX B IPUPOJE, OBITY M Ha IPOU3BOJICTBE;

oTnpeieNieHusl BO3MOXKHOCTH TPOTEKAHUSI XUMUYECKHX ITPEBPALICHHUH B Pa3IMYHBIX YCIOBUAX U OLEHKHU UX MOCIEICTBUIA;

9KOJIOTMYECKH TPAMOTHOTO NOBEJCHMS B OKPYXKAIOLIEH Cpelie;

OLICHKH BJIMSHUS XUMUYECKOTO 3arpsI3HEHUS OKPY KAIOIIEH CPellbl Ha OPTaHU3M YEJIOBEKA U IPYTHE KUBBIC OPIraHU3MBI;

0e30macHOTO OOpaIIeHHs C TOPIOYMMH U TOKCUYHBIMH BEIIECTBAMH, JTA0OPATOPHBIM 000PYIOBAHHEM;

IIPUTOTOBJICHHS PACTBOPOB 33JaHHOIN KOHIIEHTpALUU B ObITY M Ha IPOU3BOJICTBE;

KPUTHYECKON OLIEHKH JJOCTOBEPHOCTH XUMUYECKOI HH(pOpMaIMHY, TOCTYNAIOUIEH U3 Pa3HbIX HICTOYHUKOB.

YMK na 2020-2025 y. rona

10 kiaace Xumus. 10 knacc. labpuensu, O. C. U. I'. Octpoymos, C.A. CnagkoB Xumus. 10 kinacc: y4eOHUK JU1s
O. C. I'abpuenan, 1. I'. Ocmpoymos, C. |o6meo0OpazoBatenbubix yupexaenuit O.C. ['abpuenss. - M.: «[Ipocsemenuey, 2019,
4.  Cnaokos. Xumms. 10 xmacc.
ba30BbIif ypoBeHb. YueOHOe nocoOue.

11 kaacc Xumus. 11 knacc. I"a6puensn, O. C. W. T'. Octpoymos, C.A. CnankoB Xumus. 11 kiacc: yueOHUK s

O. C. I'abpuenan, U. I'. Ocmpoymos, C. |obieodpaszoBarenbhbix yupexaenuii O.C. aOpuenss. - M.: «IIpocsemnienue», 2019,
A. Cnaokoe. Xumus. 11 xnacc. bazoBbiit
yYpOBEHb. YuebHoe rnocodue.

MeToauuyecKue mocoous

10 kiace

O. C. I'abpuenan, C. A. Craokos. Xumusi. 10 knacc. ba3osblil ypoBenb. Pabouas Tetpap.
O. C. I'abpuenan, U. B. Tpueybuax. Xumus. 10 knacc. ba3oBslii ypoBeHs. [IpoBepouHble 1 KOHTPOJIbHbBIE PaOOTHI.




[Mupmuna, H. B. Xumus. 10 knacce: TecToBble 3aaHUs UTSI TOJTOTOBKH K UTOTOBOM aTTECTAIUH.

11 kaace |O. C. I'abpuensan u op. Xumus. 11 kinacc. bazoBeiil ypoBeHb. MeToAHUECKOE TTOCOOHE.

O. C. I'abpuenan, C. A. Craokos. Xumusi. 11 xnacc. ba3oBbiit ypoBens. Pabouas Tetpap.

O. C. I'abpuenan, U. B. Tpueybuax. Xumus. 11 knacc. ba3osslii ypoBens. [IpoBepoyHble 1 KOHTPOJIbHBIE PaOOTHI.

Murepuer |[Komnekuus «EcTecTBeHHO-HAYYHBIC SKCIIEPUMEHTBI: Xumus http://experiment.edu.ru ;

pecypebl [ XWMUS U BCeX: HIUTIOCTPUPOBAaHHbBIC MaTePHAIIBI 110 00LIeH, OpraHuyYecKoi u Heopranndeckoit xumuuhttp://school- sector.relarn.ru/nsm/;
XuMUS U1 IKOJIBHUKOB: callT JImutpus bomorosa http://chemistry.r2.ru ; [llkonbHas

xumusthttp://schoolchemistry.by.ru;

DekTpoHHas OuOIHOTEKA 1Mo XUMHK U TexHuke http://rushim.ru/books/books.htm;

Opranuueckas XAMHSL: JICKTPOHHBIN yd4eOHHK ISt cpeHel mKoJibl http://www.chemistry.ssu.samara.ru.

http://www.alhimik.ru TIpencraBieHsl cieayrooe pyOpHKH: COBETHl AOUTYPUCHTY, YUYHMTENIO XHMHH, CHPABOYHHUK (OYEHBb OOJIbIIAs
no00pKa TaONUI] U CHPABOYHBIX MATEPHUAIOB), Bec&as XUMUS, HOBOCTH, OJIMMITHAIbI, KyHCTKaMepa (Macca MHTEPECHBIX HCTOPHUSCKHUX
CBEICHUI)

http://www.hij.ru/ XXypaan «XuMus 1 )KU3HB» TOHATHO M 3aHUMATEIILHO PACCKa3biBaeT 000 BCEM MHTEPECHOM, YTO TIPOUCXOTUT B HAYKE U B
MUpE, B KOTOPOM MBI KHBEM.

http://chemistry-chemists.com/index.html DnexTponHsIi KypHAIT «XUMHUKA U XUMUs». B sKypHalle MpecTaBIeH0 MHOKECTBO OMBITOB T10
XUMHUH, COJAEP/KUTCS MHOTO 3aHUMATEIbHON MH(OpMAIIMH, TIO3BOJISIONIEH YBIICUb YUSHHKOB SKCIIEPUMEHTAIBHOM YacThio ipeamera. http://c-
books.narod.ru JIutepatypa o XuMuu.

http://1september.ru/. Xypuan «IlepBoe CeHTAOps» A yduTeneld W HE TOJAbKO. B HEM mpeacTaBieHO OOJBIIOE KOJIUYECTBO paboT
YIEHHKOB, B TOM YHCIIC U HCCIIEOBATEILCKOTO XapaKTepa.

http://schoolbase.ru/articles/items/ximiya Bcepoccuiickuii mkoabHBIN MOPTAN CO CCHUIKAMHU Ha 00pa30BaTeIbHBIC CANTHI [0 XUMHUU.
www.periodictable.ru CoopHHK cTaTel 0 XUMHYECKHX 3JIEMEHTaX, HIUTFOCTPHUPOBAHHBIN SKCIIEPUMEHTAMH.

MaTepuajibHO-TeXHHYECKOe U MH(OPMAIIMOHHO-TeXHHUYECKOe oOecreyeHue

1. KaOuHeT XuMUU U XUMHYECKast J1abopaTopusl.

2. Habopsl peakTHBOB U 1ab0paTopHOE 000PYIOBAHUE O XUMUHU.

3. lllapocTep:kHEBBIC MOICTH OPraHUYECKUX BEIIECTB U KPUCTAIUIMYCCKUX PELICTOK.

4. KommbroTep.

5. KoJuiekiuu mpupoIHbIX COSTMHEHUH, MUHEPAJIOB, CHHTETUYECKUX BEIICCTB.

6. MynbpTumenuiinbie nocodus: «Xumus 10-11 kmacey, «Xumust 11t BCex».
OobopynoBanune kabUHeTa XMMHH
Kabuner xumum 000pyIOBaH CHEIUMAIBHBIM JIEMOHCTPAIIMOHHBIM CTOJIoM. J[nsi obOecrieyeHus! nydiied BUIUMOCTH JEMOHCTPAIMOHHBIM CTOJI YyCTaHABJICH Ha
MOAUYME.
Kabuner xumun o0Opyq0BaH BBITSKHBIM IIKadOM, PACIONOKEHHBIM Y HAPY>KHOW CTEHBI BO3Je CToja yuutens. [l mpoBeneHus J1abopaTOpPHBIX OMBITOB
UCIOJIL3YIOT TOJBKO MUHH-CIIUPTOBKH.
VY4eOHasi TOCKa XOPOIIO OYHUIIATHCS BIAKHOUW T'yOKOM, H3HOCOCTONKAs, TEMHO-3€IEHOTO 1BeTa. YueOHas Jocka 000pyaoBaHa coduTaMu, KOTOPBIE IPUKPEIIICHBI K
CTCHE.
KaOuHeT xuMuM OCHAIIEH XOJIO0HBIM U TOPSYUM BOJOCHAOKEHNEM U KaHaTH3aIleH.
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B xa0nHeTe XUMHM €CTh aNITE€YKa, B KOTOPYIO BXOJSAT:

. KXryT kpoBOOCTaHaBIMBAOLUI PE3UHOBBIN — 1 mIT.

. Ily3sIpp ns pia — 1 wit. (runorepmudeckuii naker — 1 mr.).

. BUHT crepunbHbIHA, mMpokuit 7 X 14 cm — 2 .

. bunT crepunbHbIif 3 X 5 cM — 2 mT.

. bunt HecrepunbHbIl — 1 mIT.

. Canderku crepunpHbie — 2 YII.

. Bara crepunbnas — 1 ym.

. JlefikorutacTeipb mmpuHO# 2 cM — 1 Karymika, 5 cMm — 1 karymka.
. bakTepuImaHbIi TeHKOIUIacTHIPh Pa3sHbIX pa3mMepoB — 20 miT.

10. CriuproBoii pacTBop noxa 5%-ueiit — 1 ¢rakoH.

11. Boauslii pacTBOp aMMHaka (HalIaThIPHBIN CIUPT) B ammynax— 1 y.
12. PactBOp nepokcuaa Bojgopoa 3%-uerii — 1 ym.

13. [lepmaHTaHaT Kaausi KpUCTaUIMIeCKuid — 1 ym.

14. Ananerus 0,5 r B Tabnerkax — 1 yim.

15. Hacroiika Banepuansl — 1 ym.

16. Hoxwnwurpr — 1 .

OCoOoO~NOOUTE,WNPEF

®opmbl opranuzanuu 00pa3oBaTebHOI0 NpoLecca; HIUBUyalbHasl, MapHasi, FPyNIoBasi, UHTEpaKTHBHASL.

Metoabl 1 popMbl 00yUeHUsI

* OMPENIENSIIOTCS ¢ YYETOM WHIMBUIYAIbHBIX U BO3PACTHBIX OCOOCHHOCTEH yualuxcs, pa3BUTUS U CAMOPA3BUTHSI TMUHOCTH. BoBiieueHue yyanmxcs B
pa3zHoo0pa3HyIo AeSITeNbHOCTD SIBISETCS YCIOBUEM MPUOOPETEHHSI MPOYHBIX 3HAHUH, TpeoOpa3oBaHus UX B YOXKACHUS U YMEHHUSI, CTAHOBIICHUS
OTBETCTBEHHOCTH KaK 4epPThl TUYHOCTH;

A) 110 UCTOYHMKY 3HAHUI: CIIOBECHBIE, HATJISIIHBIE, TPAKTUYECKHE METO Il 00yUeHUS;

b) o ypoBHI0 no3HaBaTeNbHOM aKTUBHOCTH: MPOOIEMHBIHN, YaCTUUHO-TIOMCKOBBIN, 00BSICHUTEIbHO-WILTIOCTPATUBHBINA METO] 00yUeHUS;
B) no nmpuHLMIy pacunieHeHus Wik COeIMHEHUS 3HAaHUI: aHaTUTUYECKU, CAHTETUYECKH, CpaBHUTEIbHBIN, 00001IaI0NIHii, KJIacCU(PHUKAIIMOHHBIN METO 00y4eHusI.

* IporpaMma fperycMaTpuBaeT MPOBEACHNE TPAAUIIMOHHBIX YPOKOB, YPOKOB-CEMUHAPOB KaK OAHOM U3 PopM 00001IaI0UX 3aHATUH, YPOKOB
KOPPEKTUPOBKHU M 0000IICHHS 3HAHUN y4alllUXCsl, MPOBEICHUE JTa0OPaTOPHBIX U MPAKTUYECKUX PabOT HA ypOKax;
* ISl pA3BUTHUS JIMYHOCTH YYCHHKA UCTIOIB3YIOTCS KOMIIETEHTHOCTHBIE TEXHOJIOTHH (METOJ] MPOEKTOB, HAYYHBIX UCCIIEIOBAHUIA,

opT¢OoH0),310poBbecOeperaronfe TeEXHOIOI MU, HH(HOPMALIMOHHO-KOMMYHHKALIMOHHbIE TEXHOJIOIMH, HHUBUyallbHO-OPUEHTHPOBAaHHAs!, pa3HOYPOBHEBAs
TEXHOJIOTUS;
Buasl koHTpOIS
* [To MecTy KOHTpOJIS Ha ATanax oOy4deHus: TeKYIIHH (OnepaTUBHBIN), HTOIOBBIN (BBIXOTHOI).
* [1o criocoOy o1leHUBaHUs: «OTMETOYHAs» TEXHOJIOT s (TPAAULIMOHHAS ), KPEUTHHTOBAsH TEXHOJIOTUS (0a/UIbHO-HAKONUTEbHAS), «KaUeCTBEHHAs»
TEXHOJIOTUs (CoueTaHne MeTo1a HaOMI0ICHHS C SKCIIEPTHOM OLIEHKOH, T.€. YCBOWII — HE YCBOMJI, OBJIaJIe]l — HE OBJIaeN).
* [1o cnocoOy opranu3aiiii KOHTPOJIs: aBTOMAaTHUECKUH (MaIIMHHbIHN ), B3AUMOKOHTPOJIb, KOHTPOJIb YUUTEIs, CAMOKOHTPOJIb.



* [1o Begymum GyHKIUAM: THArHOCTUYECKUN, CTUMYJIUPYIOUINHA, KOHCTaTUPYIOLTHIA.

* [To cnocoOy moydenust HHPOPMAITUH B XOJIe KOHTPOJIS: YCTHBIN MeTO (BKIIFOUAET OMPOCHI, COOECET0BaHMS, 3a4EThI), TUChbMEHHBIA METO/T
(McmoNB3yeT KOHTPOJIbHBIE, PA3INYHEIE POBEPOYHBIC PAOOTHI), MPAKTUICCKHUI METO/I (COCTOUT B HAOIIOJCHHUE 32 XOJJOM BBITIOJTHEHUS MPAKTUICCKUX U
nabopaTopHBIX paboT, a TAKIKE IPOEKTOB).
D opMBbI KOHTPOJISI

* cobecemoBanue;
* JKCIIpecC-0nPOChl (AU PepeHITNPOBAHHBIN, UHIUBUYATbHBIN);
* 3aUeT;
* camMocTosITeNbHAs paboTa;
* KOHTpOJIBbHAs paboTa (B ToM yucie nomariisss KP)
* TECTUPOBAHUE;
* HaOJI0IeHHE.
IIpoBepka u oLleHUBAHUE 3HAHUHM U YMEHHUH, YYAIIMXCHA 110 XUMHUU
PesynbTaThl 00y4eHUs] XUMHUH JOJHKHBI COOTBETCTBOBATh OOIIMM 3aj[adaM MpeaMeTa U TpeOOBaHHSIM K €ro YCBOCHHUIO. Pe3ynbraTsl 00ydeHHs Ol HUBAIOTCS IO
nATHOATEHON crcTeme. [1pu olleHKe YUUTHIBAIOTCS CIIEIYIONINE KaueCTBEHHBIE TTOKA3aTeIN OTBETOB: TIIyOMHA (COOTBETCTBUE N3YUEHHBIM TEOPETUICCKUM
000011eHNIM); 0CO3HAHHOCTH (COOTBETCTBHE TPEOYEMBIM B MPOTpaMMe YMEHHSIM MPUMEHATh MOJYyYeHHYIO0 HH(OpMaIIHIo); OJHOTa (COOTBETCTBUE 00bEMY
porpaMMbl ¥ HHGOpMAIHK YIeOHUKA).
[Ipu oieHKe YYUTHIBAIOTCS YUCIIO M XapaKTep OMOOK (CyIIECTBEHHbIE WU HecyllleCTBEHHBIE). CylliecTBeHHbIE OIMOKU CBSI3aHbl C HEIOCTATOYHOM TITyOHMHOM 1
OCO3HAHHOCTHIO OTBETA (HANPUMeEpP, YICHUK HETPAaBUIBHO yKa3al OCHOBHbIC IPU3HAKY MOHATHI, SIBICHUH, XapaKTepHbIE CBOICTBA BEILIECTB, HEMPABUIHHO
chopMynupoOBall 3aKOH, MPABUJIO U T.II. WM YYEHUK HE CMOT IMPUMEHUTh TEOPETUYECKUE 3HAHUS 711 OOBSICHEHHS U MpeICKa3aHus SIBJICHUM, YCTaHOBJICHUS
MIPUYMHHO-CIIEICTBEHHBIX CBA3CH, CpaBHEHUS U KJIacCU(pUKAIIUU SBJICHUI U T. 11.). HecyliecTBeHHbIe OIINOKH
OTIPEIeIIAI0TCSA HEMOJIHOTOM OTBETa (HapuMep, YIyIIeHHe U3 BIIa KaKoro-i1u0o HexapakTepHoro (hakta Ipu OMMCAHUU BEUIeCTBa, Ipouecca). K HUM MOXHO OTHECTH
OTOBOPKH, OMHCKH, JOMYIIEHHBIE 10 HEBHUMATEJIBHOCTH (HallpuMep, Ha J1Ba U 0oJjiee ypaBHEHUS PEaKIHii B IOJTHOM HOHHOM BHJIE JOIYyIIEHa O/{Ha OIIK1OKa B
0003HaYCHUH 3apsi/ia HOHA).
Pe3ynbTarel 00ydeHHs MPOBEPSIOTCS B MPOLIECCE YCTHBIX U MUCHbMEHHBIX OTBETOB YUYAIIMXCS, a TAKXKE MPU BBIMOJTHEHUH UMH XHMHYECKOTO SKCIIEPUMEHTA.
OueHka yCTHOIO 0TBETa
Ounenkxa «5»
1. OTBeT MOMHBIN U MPABWIbHBII HA OCHOBAHUU M3yYEHHBIX TEOPUH.
2. Marepuain u3j0XKeH B ONPEeICHHOM JJOrMUeCcKOn MOCIeJ0BaTEIbHOCTH JIUTEPATYPHBIM S3bIKOM.
3. CaenaH caMOCTOSITEIbHBIN BBIBOJ K OTBETY.
4. IToka3aH HaBBIK B COCTABJICHUH YPAaBHEHUH peakIiii, KOMMEHTHPYIOLINX OTBET.
5. XapakTepuCTHKa HJIEMEHTA JIaHa MPaBUIIBHO B CBETE TEOPUHU CTPOSHHSI aToMa.
6. XapakTepucTHKa BEIIECTBA IaHa IPABUIIBHO B CBETE TEOPHUHU DIIEKTPOIUTHUECKON AUCCOIIUALIUH.



Onenka «4»
1. OTBeT noAHBINA U MPABWIBHBIA HA OCHOBAHUH U3yYEHHBIX TEOPHUH.

2. Matepuai U3J105KeH B OIPEACICHHOM JIOTMYECKOM TTOCIICI0BATEILHOCTH, HO JIONYILEHBI 2-3 HECYILIECTBEHHbIE OIIMOKH, UCIIPABIICHHBIE 110
TpeOOBAHUIO YUUTEIIS.
3. B cocraBnennn ypaBHEHUH peakiuii JOMmyIieHsl 1-2 He3HaYUTENbHbBIE OIINOKH, HCIIPABIICHHBIE CAMUM YUYCHUKOM.

Ouenka «3»
1. OTBeT MONHBIN, HO TP ITOM JIOIYIIIEHA CYIICCTBEHHAs OIIMOKA, WJIH OTBET HEIOJIHBIN, HECBSI3HBIN.
2. Iloka3aHo yMEHUE B COCTABJICHUN YPAaBHEHHI PEaKIIHii, HE C/ICaH BBIBOJ IO OTBETY.
Ouenka «2»
1. Ilpu oTrBeTe 0OHapYKEHO HEMOHUMaHHUE YJalllUMCsl OCHOBHOTO COJIepaHus yueOHOT0O MaTepHralia Wid JOMYIIEHbI CyIIECTBEHHbIE OLINOKH,
KOTOPBIC YUAIHICSI HE MOYKET UCTIPABUTD P HABOSIIUX BOMPOCAX YUUTEIIS.
2. He moka3aHo yMEHHE B COCTaBJICHUH YPAaBHEHUN PEaKIni.
Onenka «1»
1. OTcyrcTBHE OTBETA.
Ounenka npakTudeckoii padorbl O1ieHKa CTaBUTCS HA OCHOBAaHUU HAOIOJICHUS 32 YUAIUMUCS U MMCbMEHHOTO
oTdeTa 3a paboty. OueHka «5»
1. PaGoTa BBIMOTHEHA TTOJHOCTHIO, IPABHIIBHO.
2. CnenaHbl paBUJIbHbIE HAOTIOAEHUS U BBIBOJIbI, COTJIACHO MOCTABJIEHHOM LIENH.
3. DKCIIEpUMEHT OCYIIECTBJICH 110 IJIaHy, C YYETOM TEXHUKH O€30TIaCHOCTH M MPaBUJI pabOTHI € BEIIECTBAMHU U 000PYIOBaHUEM.

4. [TposiBICHBI OPraHNU3aMOHHO-TPYIOBBIC YMEHHS (TI0OIEPIKUBACTCS YHCTOTA pabodero MecTa 1 MmopsJoK Ha CTOJIE, SKOHOMHO HCIIOIB3YIOTCS
peakTuBbl), paboTa o(hopMIIeHA TPAMOTHO M COTJIACHO TPEOOBAHMSIM, COCTABJICHBI YPABHEHUS PEaKIUi.

5. B oopmiiennn ykazaHbl HaOJTIOICHUS M CACTIaHbBI BBIBOJIBI COTIIACHO IS paOOTHI.

Onenka «4»

1. PaGoTa BBINIOJIHEHA TIPABUIIBHO, C/ICTAHbI TPABUIIBHBIC HAOIIOACHUS W BBIBOIBI, SKCIICPUMEHT OCYIIECTBIICH MTOJIHOCTBIO, HO JIOMYIICHBI
HECYIIIECTBEHHBIC OMIMOKU B pabOTE C BEIIECTBAMU U 000PYIOBAaHHEM.

2. [Tpu odopmnennn paboThI AoMyIIeHb! 1-2 HeCcylleCTBEHHbIE OIINOKH.

Ouenka «3»

1. PaGoTa BbINOJIHEHA TPABHIHLHO HE MEHEE YeM HAIOJOBUHY WM JONYIIEHA CYIIECTBEHHAS OIINOKA B X0/ SKCIICPUMEHTA, B O0BSCHCHUH, B
odopmiIeHHH pabOThI, B COOMIOACHUH MTPABIII TEXHUKH O€30TIACHOCTH MPHU paboTe ¢ BELIECTBAMH U 000pyI0BaHUEM, KOTOPAst UCIPABIISETCS IO TPEOOBAHUIO
YUUTEIs.

2. OTCYTCTBYIOT BBIBOJIbI 1 COOTBETCTBYIOIIINE YPABHEHHUSL.

Ouenka «2»



1. lomymenst aBe (1 60Jee) CyIECTBEHHBIX OIIHOOK B X0/1€ SKCIIEPUMEHTA, B 00bICHEHHH, B 0()OpMIIEHUHU pabOThI, B COOJIIOJICHUN TPABUI TEXHUKH
0€301MacHOCTH MU padoTe C BEHIeCTBAMH U 000PYAOBaHUEM, KOTOPbIE YJaIIUICs HE MOYKET UCIIPABUTh 1O TPEOOBAHHUIO YUUTEIIS.
Onenka «1»
1. Pabota He BBINOJHEHA, Y yYalIerocsi OTCYTCTBYIOT SKCIIEPUMEHTAIbHBIC YMEHHUSI.
OneHka yMeHH peliaTh IKCNEPUMEHTAIbHbIE 32/1a4H
Onenka «b»
1. IInan pemeHus COCTABJICH MPABHIIBHO.
2. IIpaBMIIBHO OCYILIECTBIICH MTOAOOP XUMHUECKUX PEAKTUBOB M 00OPYIOBAHUSI.
3. Ilokazan HaBBIK B paboTe ¢ BemecTBaMu, coriaacHo Th.
4. CocTaBieHBI COOTBETCTBYIOIINE YPABHEHUS PEAKIIUH U JIaH X0l PEIICHHUS.
5. JlaHO moJsiHOE 0OBSICHEHHE H CJIeTIaHbI BHIBO/IBI.
Onenka «4»
1. [Inan pemeHus COCTaBJICH MPABHIBHO.
2. IIpaBUIIBHO OCYIIECTBIICH TIO00P XUMUYECKUX PEAKTUBOB M 000PYIOBaHMUS, HO TIPH STOM JIOTYIIEHBI He 00Jiee 2 HECYIIECTBEHHBIX OITHOOK B
O0OBSICHEHUH U BHIBOJAX.
3. Ilpu paboTe ¢ BemecTBaMu JOMyIIeHb! 1-2 ommOkn, HecymecTBenHoe HapymeHune OT.
Onenka «3»
1. Ilnan pemeHus coctanieH NpaBwibHO. [IpaBUIbHO OCYIIECTBIIEH OO0 XUMUYECKHX PEAKTHUBOB U 000PYI0BaHUS, HO JIOMYIIEHA OIINOKa B
00BSICHEHUH U BBIBOJIAX.
2. HecymectBennoe Hapymenue OT.
3. OTcyTcTBHE X0/1a PELIEHUS U COOTBETCTBYIOIIUX YPaBHEHUH.
Onenka «2»
1. Nonymens! 2 u 6osiee OMMOKHU B TUTaHE paOdOTHI, B MIOI00PE XUMHUYECKUX PEAKTHBOB U 000PYI0BaHUs, B OOBSICHEHHH M BHIBOIAX.
Onenka «1»
1. 3agaua He pemiena, Hapymenue Th mpu paboTe ¢ BerecTBamMu.
OueHka yMeHHsI pemiath pacueTHble 3aaaun (1 pacuerHas 3amaya)
Ouenka «5»
1. B noruueckoM paccyAeHUH U PEelIEeHUH HEeT OUIMOOK, 3a/1aua pelieHa paloHaIbHBIM CIIOCOOOM.
2. OdopmiieHa coriacHo TpeOOBaHUM, B OTBETE MOKAa3aHbI 3HAHUS TEOPHH.
Ouenka «4»
1. B noruueckoM paccyA€HUH U PELICHUH HET CYIIECTBEHHBIX OLIMOO0K, HO 3a/jaua pelieHa HepallnoHaIbHBIM CIIOCOO0M, MIIH JAOMYILEHO He OoJiee
JIBYX HECYIIECTBEHHBIX OIIHNOOK.
2. OTBerT 3amucaH KpaTko, 0e3 TeOpEeTHUECKUX BHIBOIOB.
Ouenka «3»



1. B noruueckoM paccyxJAeHUU HET OMIMOO0K, HO JIOTYCKAeTCs CYIIIECTBEHHAsI OITMOKA B MATEMAaTUIECKHUX pacyerax.
2. OTBer He 3anmucaH, 0(hopMIICHUE HE COTIPOBOXKIACTCS HAMMCAHUEM (DOPMYII.
Ounenka «2»
1.B JTOru4ecKoM pacCyXJICHUH U PEIICHUU UMEIOTCS CYIIECTBEHHBIC OITUOKH.
2. 3ajjaya He JOBEJEHA 10 KOHIA.
3. OTBET OTCYTCTBYET.
Onenka «1»
OTtcyTcTBUE OTBETA Ha 3aJJaHUE.
O1eHKa MUCbMEHHBIX KOHTPOJIBLHBIX PAadO0T (BKIIOYAONIUX PACUCTHBIC 33Ia4H, TTPEBPAILCHHS. . )
[Ipu orieHKe MTUCEMEHHON KOHTPOJIBHOM paboThl HEOOXOIMMO YYUTHIBATH TPEOOBAHMS €IMHOTO opdorpaduueckoro pexxkuma. OleHKa 32 UTOTOBYIO KOHTPOJIBHYIO
paboTy KOPPEKTUPYET MPEIICCTBYIONINE MPU BHICTABIICHUN OTMETKH 33 YETBEPTh, IMOJIYTOME, TO/I.
Onenka «5»
1. OTBeT MOJHBIN U TPABWILHBIN, HA OCHOBE H3YYCHHBIX TEOPHIA, TIOKa3a-HBI 0€3 OIMOOK BCe TPEOYIONTUECS HABBIKH, YMEHUS W 3HAHHSL.
Onenka «4»
1. OTBeT HEMoJIHBIN UK JOMYIIEHO He 0oJiee IBYX HECYIIECTBEHHBIX OIIHMOOK.
Ouenka «3»
1. PaGoTa BhINOTHEHA HE MEHEE YE€M HAIOJIOBHHY, JOMYIIEHA O/IHA CYIIECTBEHHAs OmMOKa U Mpu Hell 2-3 HeCYIIECTBEHHEIE.
Onenka «2»
1. PaboTa BbINOJIHEHA MEHBILIE YEM HAMIOJOBUHY HJIM COJIEP’KUT HECKOJIBKO CYIIECTBEHHBIX OIINOOK.
2. He nmoka3aHbl HM YMEHHUsI, HU HaBBIKH, TpeOyroImuecs AJis BHIOTHEHUS paboThI.
Onenka «1»
1. PaGora He BBINOJIHEHA.
OueHka Tecra ¢ BbIOOPOM OTBeTa
Onenka «5»
1. CtaBuTcs B TOM clly4yae, €Cl yJanuicss oTBeT npaBuibHO Ha 90% BompocoB Tecta
Ouenka «4»
1. CraBuTtcs, ecnu yueHUK OTBETUI npaBuibHO Ha 70 — 89% BompocoB Tecta.
Ouenkxa «3»
1. CraBurcs, eciau y4eHUK OTBETHJI NpaBUIbHO Ha 50 — 69% BompocoB TecTa.
Ouenka «2»
1. CraBuTcs, €cy Y4eHUK OTBETHII MPaBMIIbLHO MeHee ueM Ha 50% BompocoB TecTa.
Ouenka pedepara
Ouenka «5»



1. I'my0Ooxo packpsiTa TeMa pedepata. FimMeroTcs pe3ynbTaThl COOCTBEHHBIX UCCIICA0BAHUMI UM BBIBOBI 110 0000IICHNIO MaTepHrala U3 pasHbIX
HMCTOYHUKOB, CXEMBI, Tpa(UKH, TAOIHUIIbI, HUILTIOCTPALIHH.
2. IlpopaboTaH yyamuMucs 3HAYUTEIbHbII 00beM JIUTEpaTyphl st pedepara, 0 4eM CBHIETEIBCTBYET CIIMCOK JIUTEPATYPHL.
3. Odopmiienne paboThl COOTBETCTBYET HOpMaM:
* TurynbHbBIN TUCT
* OriaBneHue
* OCHOBHOE€ CO/IepKaHue
* BriBoibI
* CMCOK JIUTepaTypbl
Ounenka «4»
1. CraBurcs, ecinu cOONIOICHBI BCe TPEOOBAHUS K OIIEHKE «5», HO pad0oTa BBITIOJHEHA HEOPEKHO, OCHOBBIBAETCS] HA M3YYCHNHU 2-3 UCTOYHUKOB, 0(OPMIICHHE HE
COOTBETCTBYET HOpPMaM.
Onenka «3»
1. CraBuTcs, ecii B pab0Te HET Pe3yIbTaTOB COOCTBEHHBIX MCCIIEAOBAHUI WIIH BHIBOJIOB IO 000OIICHUIO MaTeprasa U3 pa3HbIX HCTOYHHKOB.
Ouenka nucbMEHHBIX padoT
Ounenka «5»
1. TTonHO packphITO coAepKaHUe MaTepralia B 00beMe IPOrpaMMbl, YETKO U IPABUIIBHO JaHbI ONPEAEICHUS U PACKPBITO COAEpKaHUE TOHATUH, BEPHO

WCTIOJIb30BaHbI HAYYHBIC TEPMUHBIL.

2. Jlan cpaBHUTENBHBINA aHATU3 paHee MPUOOPETCHHBIX 3HAHU.

3. [lokazaHo MpaKTHYECKOE 3HAHHWE MaTepuaa.

Onenka «4»

1. PackpbITO OCHOBHOE COJIEp)KaHUE MaTepHala.

2. B OCHOBHOM NpaBWILHO JaHbI OTIPEACIICHUS TIOHATHI U MCIIOJIb30BAaHbI HAYYHBIC TEPMHUHBI ONIPEICIICHHS MOHSITUH HETIOJTHBIC, IOMYIICHBI
HE3HAYUTEIIbHBIC HAPYIICHUS TI0CIIEI0BATEIILHOCTH H3JI0KEHUS, HEOOJIbIIIE HETOYHOCTH MPH UCTIOIb30BAHUU HAyYHBIX TEPMUHOB WIIH B BBIBOJIAX U
00001IeHuAX.

Ouenka «3»

1. YcBoeHO OCHOBHOE COJIEpKaHuE MaTepualia, HO U3JI0KEeHO (parMeHTapHO, He BCEr/ia MOCIeI0BaTeNIbHO, ONIPEIe/IeHUs IOHATUI HEe BCEr/ia U
HEJIOCTATOYHO YETKHE.

2. JlonyieHsl OMMUOKK M HETOYHOCTH B UCTIOJIB30BAHUH HAYYHOI TEPMUHOJIOTUU, OTIPEICICHUN TTOHSTHIA.

3. B uenom BeimonHeHo 2/3 00beMa 3a1aHuii.
Ounenka «2»
1. OcHoBHOE conepxkaHue yueOHOTO MaTepHralia He PaCKPhITO, JOMYIIEHBI IPyOble OITUOKHU B ONPEEIEHUH IOHITUH, IPH PACKPBITUN TEPMUHOJIOTHH.
Ounenka «1»
1. OrBer He man



Kanennapao-tematudeckoe mianuposanue B 10 kimacce (2 gaca B Heaento, 70 9acoB)

Ne Ulata [Tema Meoua- pecypcer  |(OCHOBHOE colepsKaHHe XapaKkTepuCcTHKA OCHOBHBIX BUJ0B JleATeJIbHOCTD YYHMTEJIs ¢
n/m | p YPoka Xumu4. ypoka nesiTeJIbHOCTH 00y4aroIuXcst yueToM padoyeii mporpamMMbl
b la JKCIIEPUMEHT, BOCIIUTAHUS
A pac4yéTHble
o m 3aga4u
Tema 1. Ilpenmer opranndeckoii xumuu. Teopusi cTpoeHusi opranndeckux coeqnnenuii A. M. Byraeposa (5 u)
1 [Mpeamer [[Ipe3eHTanus BBoaHBIH MHCTPYKTa:xk 0  Xapakmepuzoeamb 0COOEHHOCTU [IpuBieKkaTh BHUMaHUE
oprannue (IIpasuna Tb B TeXHUKe 0€30I1aCHOCTH B COCTaBa U CTPOCHUS OPraHUYECKHUX 00ydJaronuxcs K 00cyxaaeMoii Ha
CKOM KaOMHEeTe XUMUW». |KaOWHEeTe XUMHH BELIECTB. ypoke uH(pOpMalny, aKTUBU3ALUN
XMMUU. Vlemoncmpayuu.  |(OpraHnyecKkue BEIIEeCTBa: KnaccuduuupoBath UX Ha OCHOBE MO3HABaTEIbHON
[MnaBnenue, MPUPOIHBIE, ICKYCCTBEHHBIE  [IPOUCXOXKICHUS U NTEPEPaOOTKH. e TEIbHOCTH 00Yy4aroIuXCsl.
0OyriMBaHue U 1 CUHTETHYECKHUE. Apeymenmuposams HECOCTOATEIBHOCTh  |AKIIEHTHPOBAThH BHUMaHUE
ropeHue Oco0OeHHOCTH cOCTaBa U BUTAIU3MA. 00y4aroIUXCsl HA HPABCTBEHHBIX
OpraHUYECKUX CTPOEHMS OPTraHMYECKUX Onpeodename OTIUYUTEIbHBIE mpoOiieMax, CBsI3aHHBIX C
BemecTs. Monenn  BemecTs. Buramusm u ero 0COOEHHOCTH YIJIEBOIOPOIOB. Hay4YHBIMU OTKPBITHSIMU,
MOJIEKYJ kpax. [lonsitue 06 M3y4aeMbIMU Ha YpOKE.
OpraHNYeCKUX YTJIEBOJOPOIaX. [ToOy>xnaTh 00yJarOIIuXCs
COETMHEHU I coOI0aTh HA YPOKE MPUHIIMITBI
[Pa3HBIX KJIACCOB. y4eOHOM TUCIUIUINHBI U
[Toptpetsr A. M. CaMOOpraHu3aIim.
Byrieposa, M. 4. OnuparbCst Ha KU3HEHHBIN OTBIT
- bepuenuyca, ®. 00YyJaroIIuXCsl, TIPUBOJIS
o;) Bénepa. e CTBEHHBIC MPUMEDPBI.
o Co3aBarh JOBEPUTEIbHBIN
— [CUXOJIOTMYECKUI KIMMAT B KJ1acce
BO BpeMsl ypoKa.
dopmupoBaTh y 00ydaronuxcs
PaKIAHCKOU MO3ULINH,
CIIOCOOHOCTH K TPY/Y U KU3HU B
YCIIOBUSIX COBPEMEHHOTO MUDA.




2-3 OcHoBH  [lemoncmpayuu.  |(OCHOBHBIE ITOJIOKEHUS Dopmynuposams OCHOBHBIE ITOJIOKEHHUST  |AKIIEHTUPOBATh BHUMaHUE
ble [TopTpetsl TEOPUH XUMHUYECKOTO TEOPUU XUMUYECKOTO CTPOCHHUS 00yJaromuxcs Ha HDaBCTBEHHBIX
mojoxeHn |A. M. BytiiepoBa,  |cTpoenHus A. M. byrneposa. poOsieMax, CBSI3aHHBIX C
msi teopun [D. @panknanga,  |A. M. byrieposa. Pa3znuuams TOHATUS «BAJICHTHOCTHY» U HAayYHBIMU OTKPBITHSMU,
xumuuec  |(D. A. Kekyre. BanentHocTh. CTPYKTYpHBIE  [(CTEIIEHb OKUCIECHUSD. M3y4acMbIMU Ha YPOKE.
KOTO (hOopMyITBI — TIOJIHBIE U CocTaBisTh MOJIEKYJISIPHbBIE U [ IpuBiekaTh BHUMaHUE
< CTpOEHUS cokpaiénnsie. [IpocTsie CTPYKTYpHBIE (DOPMYITBI. 0Oy4aroLuxcs K 00cyx1aeMoi Ha
5 A. M. (olMHApHBIE) U KpaTHbIE Knaccughuyuposams KOBaJIEHTHbIE ypoke nH(popMaluy, aKTUBU3ALNUN
) bytiepo (1BOIHBIE U TPOMHBIE) CBSI3U.  (CBA3H 110 KPATHOCTH. [TO3HABATEJIIbHOU
Nm Ba. B3aumHoOe BIMsIHEE aTOMOB B e TeIbHOCTH 00 yJaromnXCsl.
~ MOJIEKYJIE. Co3znaBaTh JOBEPUTEIbHBIN
MCUXOJIOTMYECKUN KIIUMaT B
KJIacCe BO BpEMS ypOKa.
4-5 M3omepu [Ia6. padora Nel  [FI30Mepsl 1 u30MepHs. ObvsacHams IBICHUE U30MEPUU U [ IpuBiekaTh BHUMaHUS K
1 B M3roroBiexnue B3alMHOE BJIMSIHAE aTOMOB B MOJIEKYJIE.  (00CYXJIaeMOi Ha ypoke
OpraHvye MoJAenei MH(OpMaLY, aKTHBU3UPOBATH UX
CKOM OpraHuYeCKUX MMO3HABATEILHOW IEATEIbHOCTH.
;5;( XUMHH U [COETMHEHUH. Opranu3oBbIBaTh IPYIIIOBbIE
) e€ BUIIBI. (hopMBbI yueOHOH JCATEITHHOCTH.
5 OnuparbCst Ha KU3HEHHBIN OTIBIT
(: O6¥‘I&IOHII/IXC$I, MIPUBOJIS
(\', IeiCTBEHHBIE IPUMEPBI.

Tema 2. YriieBoaopoabl U X NPUPOAHbIE HCTOYHUKH (18 u.)




4 uenens

bD>.

YMeHue npeobpazosvieams
MH(pOpMaIMIO W3 OJTHOTO BUA B

NPYrou.

Ankansl. JIa0. padora Ne2  |AnkaHsl, UM IPECIIbHBIE Onpedensamp IPUHAIICKHOCTD BEIeCTB  (OpraHU30BbIBATh IPYIIIOBLIE
Crpoenn  (OOGHapyxeHue YTJIEBOAOPOIBI. K pa3IMYHBIM THIAM (TIPEACIbHBIM WK [(pOpMBbI ydeOHOM NeATeIbHOCTH.
e, [IPOAYKTOB ['omonoruueckuii psn HEIPEICIIbHBIM) U KJlaccam Onuparbcst Ha JKU3HEHHBIH OIBIT
HOMEHKJI [OPEHHS CBEYH. QJIKAHOB M €ro 0011as YIJIEBOJOPOIOB. 00yJaromuxcst, IPUBOI
arypa (dopmyna. CTpyKTypHas Ha3zvieams UX 110 MEKyHApOHOU eiCTBEHHbIE TPUMEPBHI.
[lonyuen M30Mepus YIIIEPOAHON LIENU.  HOMEHKJIAType, XapaKTepu30BaTh IIpuBiekaTh BHUMAaHHE
ue, Panukansl. Homenkinatypa CTPOCHME U CBOWCTBA BAXKHEHUIIINX 0Oy4aroLuxcs K 00cyx1aeMoi Ha
CBOICTBA QIKaHOB. XMMUYECKUE [pe/ICTaBUTENIEH alIKaHOB. ypoke nH(popMaluy, aKTUBU3ALNN
, CBOMCTBA alIKaHOB: TOpeHUE, |Habirodamb v Onucblams XAMUYECKAA  [[I03HABATCIIBHON
MpUMeHe [peaKy 3aMeLeHUS DKCIEPHUMEHT C TIOMOIIbIO POIHOTO ESATENIbHOCTH 00y4YarOINXCsl.
HUE. (TamoreHupoBaHuE), peaklus [I3bIKA U A3bIKa XUMUU.
[pa3lioKeHusi MeTaHa, peakius |O600uams 3HaHUA U JIE1aTh BHIBOJIBI O
- NerupUpOBaHMS 3TaHA. 3aKOHOMEPHOCTSIX U3MEHEHHUS CBOICTB
a:,( V[emoncmpayuu. I'openne YTJIEBOJAOPOJOB B TOMOJIOTHYECKUX
) QIIKaHOB (B TOM YHUCJIE U U3 psinax.
< [pe3epByapa razoBou Pa3znuuams TOHSATUS «KA30MEP» U
™ 3akuraiku ). OTHoOILIEHUE <COMOJIOT .
QIIKaHOB K pacTBOpam
IepMaHraHaTa KaJlus U
OpOMHOM BOJIC.
Pemienne |Pemenue 3akperieHre 3HaHUU 1 'YMeHue oyerums CBOU yueOHbIE Peann3oBbIBaTh BOCIUTATEIIHHBIC
3aJa4 1 [pacyCTHBIX 337a4  [yMEHUU. BeinonHeHue NOCTHKEHUS BO3MOXXHOCTH B Pa3JIM4YHBIX
YIIpaXkHe [PACUETHBIX YIIPAXKHCHUM. YMeHue cocmasnisims N1aH peleHUs BHJIAX JEATEIbHOCTH
HUH 110 po0IeMbl 00yyaromuxcs co CJI0BECHON
TeMe YMEHHE caMOCTOATEIBHO (3HaKOBOIT) OCHOBOI: perieHue
«AJKaH OpraHu30BBIBATH yueOHOE IeficTBHE TEKCTOBBIX KOJIMYECTBEHHBIX U

Ka4CCTBCHHBIX 3a14a4,
BBIITOJIHCHHC BaﬂaHI/Iﬁ 10

PasrpaHu4CHNIO TTOHATHH.




0- Ankensl, [lemoncmpayuu. [HenpenenbHble Ha3zvieamb alKeHbI 110 MEXKAYHAPOIHOU  |Peain30BBIBaTh BOCIIUTATEIBLHBIE
10 ctpoenue [[lomydenue YTJIEBOJIOPOIbI. AJTKEHBI. HOMEHKJIAType. BO3MOKHOCTH B Pa3IMUHBIX
, PTUJIEHA peakuuen (JtuiieH. ['omoaorunueckuit Xapaxmepuzosams C IOMOILBIO POJHOTO BUAAX JEATEIBHOCTH
M30MepH  [IErHApaTauuu psin ankeHoB. CTpyKTypHasi U [A3bIKA U SI3bIKA XUMUU CTPOCHHE, 0OyJaronuxcst Ha OCHOBE
5T, BTaHOJIA, €ro [MPOCTPAHCTBEHHAS CBOMCTBA, CITIOCOOBI MOJTyYSHUS U BOCIIPUSTHS SJIEMEHTOB
HOMCHKJ [OpEHUE U (reomeTpuyeckas) u3omMepus. (©OOJACTH MIPUMEHEHUS STUJICHA. e CTBUTEIILHOCTHU: aHAIIU3
aTypa OTHOLIICHHE [IpombinienHoe nonyuenue [Habnaodams, caMOCTOATEIIBHO MPOOJIEMHBIX CUTYAIHH.
[Tonydyen [k pacTBOpam QITKEHOB: KPEKUHT U MPOBOJIUTH M OMIMCHIBATH XUMUYECKUN Opranu3oBBIBaThH IPYITIOBBIC
ue, repMaHraHara NMETUJAPUPOBAHUE ATKAHOB.  PKCIEPUMEHT. (bopMbl yueOHOM JESATEIHHOCTH.
cBoiictBa [Kanmus M OpomHOM  [TabopartopHoe moiydeHue  |Vemanasiusams 3aBUCUMOCTh MEXKILY OnupaThCs Ha )KU3HEHHBIN OTBIT
, BOJIE. ATUJIEHA — PEeaKLUs TUTIOM CTPOEHUS YTIIEBOJIOPOa U €T 00yJaronuXxcsi, IPUBOIS
MpUMEHE NeruapaTayuy dTaHoa. XUMHUYECKUMU CBOMCTBAMU Ha MIPUMEpPE  |[IeHCTBEHHBIC IPUMEPBHI.
= HUE. Peaknun npucoeMHeHus: JIOTUYECKUX CBA3EH: MPEACIbHBIA — IIpuBiekaTh BHUMAaHHE
g rCUApaTaIus, peaxiuu 3aMeIeHu s, HEMPEIeIbHbIM —  |00yJaromuxcst K 00CyXaaemMoil Ha
2 TUAPOTaTIOTeHHPOBAHUE, peaKIuy MPUCOSTMHECHUSI. ypoke uHGOPMAINHU, aKTUBH3AIUN
0 rajorenupoBanue. [IpaBuso MMO3HABATEIHHOU
MapkoBHHKOBa. OKHCIIEHUE IMesATeTLHOCTH O0yJarOITUXCSL.
ankeHoB. KauecTBeHHBIE
[pEaKIIMU Ha HENpPeaeIbHbIE
YTJIEBOJOPOIBI.
11- Ankague [Jlemoncmpayuu. |ANKaaueHbl, WIA IUCHOBbIE  [Ha3vieamb NAEHBI IO MEXIyHAPOIHOU Peann30BbIBaTh BOCIIUTATENbHEIE
12 HBI. Paznoxxenne YTJIEBOIOPOIBI. HOMEHKJIATYpE. BO3MOXXHOCTH B Pa3/IMIHBIX BUAAX
Kayaykn [Kaydyka nmpu ConpspKkEHHBIE TUCHBI. Xapakmepuzo6amp ¢ TIOMOILBIO POHOTO [ICATEIBHOCTH 00yHaIOIMXCS Ha
HArpEBaHMH, byranuen-1,3, usonpes. 3BIKA U A3bIKA XUMHU CTPOCHHE, OCHOBC BOCIPHATHS SJICMCHTOB
MCOBITAHUE Peaxius JleGeneBa. Peakuun  (cBOKCTBA, CIIOCOOBI TIOJyYEHUS U ACHCTBUTCIBHOCTH. aHATIH3
HpO6J'ICMHLIX CUTYyalluU.
[TPOJIYKTOB [PHCOEIUHEHNS AIKa/HEHOB. 00JIaCTH IPUMEHEHUS KaydyKOB. . |OpranusoBbisath rpyMIOBHIE HOPMBI
Pa30XKEHUS Ha Kayuyku: HaTypanbHbIH, Habnooams u onucviéams XUMHUYECKUAN N ———
HEIPEAETbHOCTb.  (CHHTETHUECKUE OKCIIEPUMEHT. OmMHpaThCs Ha KU3HEHHBII OMBIT
Komnnexius (OyTaareHOBBIH, 06 yHaIOIIIXCS, TIPUBOJIS
«Kayaykuy. Jlab. W30MpPEHOBBI). efiCTBEHHbIE ITPUMEpBL.
- padota Ne3 Bynkanu3zanus kaydyka. Co3/1aBaTh JTIOBEPUTEIBHBIN
5 UccnenoBanue Pe3una. D00HUT. [ICUXOJOTMYECKUI KIIMMAT B KJ1aCCE BO
GE CBOVCTB BpEM: ypOKa.
© Kay4yKOB.




13- Ankunsl  lemoncmpayuu.  |AneTUIEHOBBIE Haszvieams 0 MEXKAYHAPOJHOU Peann30BbIBATH BOCIIUTATEIBHBIE
14 [lony4yenue [YTJIEBOJIOPO/IbL, WIIA AJIKUHBL.  [HOMEHKJIATYPE aJIKHUHBI. BO3MOXXHOCTH B Pa3/TMIHBIX BUAAX
AIeTUIIEHA [lonyueHnue u npuMeHeHue Xapaxmepu3o8amp ¢ TOMOILIBIO POJHOTO  [IEATEIBHOCTH 00yHaIOMKUXCs Ha
peakuuei alleTUIeHa. XMMUYECKHE 3bIKA M A3BIKA XUMHUH CTPOEHHE, OCHOBC BOCIPHATHA SICMCHTOB
CUPOIU3A CBOMCTBA alleTUJICHA: CBOMCTBA, CITIOCOOBI MOJTyYSHUS U AACHCTBUTCIPHOCTH. aHATIH3
MpoOIEMHBIX CUTYaIHH.
KapOuJa KaJlblMs, [FOpPEHHE, PEaKIInU 00J1aCT MPUMEHEHHUS alleTUJICHA. o) o
o TUPATHCA HA ) KU3HCHHBIU OIIBIT
ero ropeHue u PUCOETUHEHHUS: Habnooams u onucvleams XUMUYECKUAN oGy TAONIXCA, TPHBOLA
OTHOLIICHHE THJIPOTaJIOTCHUPOBAHUE, DKCIIEPUMEHT. IeiiCTBEHHBIE IPUMEPEL.
= K pacTBOpam raJIOr eHUPOBAHHUE, Paznuyath 0cOOEHHOCTH peakuuii Co31aBaTh JOBEPUTENbHBIN
§ NCpMaHranara  [rHJIpaTaIus (peaxiust MPUCOEIUHEHUS Y alleTUIIEHA OT MCHXOIOTHYECKUH KIMMAT B KJIACCe BO
0 Kanus u OpomHoil  [Kyueposa). BuHUIXIOpHI, TaKOBBIX y ATHJICHA. BpeMs ypOKa.
~ BOJIE. MOJIMBUHIIIXJIOPHU]I.
15- ApEHBI. Vlemoncmpayuu.  |ApoMaTudeckue Xapaxmepuzosams C TOMOIIBIO OnupaThCs Ha JKU3HEHHBIH OIBIT
16 MccenenoBanue YTII€BOJOPOIbI, MJIM aPCHBI. [POJHOI'O SI3bIKa M SI3bIKa XUMUU 00y4aroIMXCsl, IPUBOJLSL
CBOMCTB OeH30s1a  |beH30I1: ero cTpoeHue, 0COOEHHOCTH CTPOEHUS, CBOMCTBA U neiicTeennbie mpumepst. [IpuBIeKaTs
C TIOMOIIBIO HEKOTOpble (pu3nveckue u 007acTH IPUMEHEHHsI OeH30.1a. BHIMaHNE 00yJarOIIMXCS K
OBITOBOTO XUMHUYECKHIE CBOMCTBA Habnooams u onucvlieams 00CyXIaeMoii Ha ypoKe
PacTBOPHUTEIIS (ropenue, peakuu NEMOHCTPALIMOHHBIA XUMUYECKUN MH(OPMALINH, aKTHBHU3AIMH
% «CoOJIBBEHTY. 3aMCIICHUS — DKCIIEPUMEHT. [03HABATEIbHOM
5 rajoreHupOBaHUE, JEATCIIBHOCTH 06yan'OH_H/IXC?I.
; HUTPOBAHNUE), IOJTy4CHUE U CoznaBaTh ,I[OB@prTGJIBHBIﬁ
NpUMEHEHHE. 9KCTpaKHI/Iﬂ. MCHUXOJIOI'MYCCKHUH KJIMMAaT B KJIIaCCE BO
BpEMs ypoKa.
17 [lpuponn [Jemoncmpayuu. |[Ipuponanslii ra3, ero cocra. Xapaxmepuzoeams ¢ IOMOIIBIO POTHOTO (Pean30BbIBATH BOCIIUTATENBHBIC
b1l Ta3 Kapra mnone3ssix [IpermyrnecTBa MNPUPOIHOTO [I3bIKA U SI3bIKA XUMHH COCTAB U BO3MOKHOCTH B Pa3JINIHBIX BUIAX
nckonaeMelx PO rasa xak Toruimsa. OCHOBHBIC HATIPABIICHNS HCIIONB30BAHMs  [ICATEPHOCTH 00yHatomuXes Ha
Xumuueckas nepepadboTka ¥ 1IepepabOTKH IIPUPOIHOTO ra3a. OCHOBC BOCIIPHATHS S/ICMCHTOB
[IPUPOJHOTO rasa: Vemanasnusams 3aBHCHMOCTh MEKIy [ oro) PHTCIPHOCTH. aHAIM3
.. MPOOJIEMHBIX CUTYyaIIHH.
KOHBEPCHSI, TUPOJIN3. 00bEMamMu JOOBIYM TIPUPOJIHOTO Ta3a B o .
MMUPaTHCA Ha )KU3HCHHBIN OIIBIT
CHHTE3-Ta3 U ero P® u OromxeToM. 06y qAONHXCS, IPHBOJIS
= MCII0JIb30BAHUE. Haxoo0umb B3aMMOCBSI3b MEXTY eHCTBEHHBIE IPHMEpBL.
% M3ydacMbIM MAaTCPHAIIOM 1 Oynymieit Co3aBath IOBEPUTENBHBII
; HPO@GCCI/IOHaHBHOI/I ACATCIIbHOCTBIO. TMCHUXOJOTMYECKAI KIUMAT B KJIacce BO

Cobniooams TipaBUIIa HKOJIOTHUECKU
paMOTHOT'O MOBEIEHUS 1 6€3011aCHOTO

O6paH_ICHI/I$I C IMPUPOJAHBIM I'a30M.

BpeMsl ypoKa.




18 Hepreu  [lemoncmpayuu. |[lonyrHelii HedTsHOW ra3,  |Xapakmepu3oeamb COCTaB U OCHOBHble  |Peann30BBIBATH BOCIIUTATEIbHbIC
criocoObr  [Kosutekuus ero cocraB u (paxmum — HaIIpaBJICHUS UCIIOJIb30BAHUA U BOSMOJKHOCTH B Da3/IMYHBIX BHIAX
eé «HedTp 1 ra3oBbIii OCH3MH, MPOMaH- nepepadoTKu HEPTH. JeATENEHOCTH 00YYaOIIMXCs Ha
nepepab  HeTEIPOLYKTH»  |GyTaHOBAs, CyXOii ras. Yemanaenusams 3aBUCUMOCTD MEXK LY OCHOBC BOCIPHATIA SJICMCHTOB

. . MCTBUTCIIbHOCTU: aHAJIN
OTKH. \ Hedts, e€ cocTaB u o0sEMamu 100619 HEPTU B PD 1 pLCHC CIEHOCTH. aHAII3
MpoOIEMHBIX CUTYaIHH.
BuAeo(parMeHTsl  [epepaboTKa U IEPEroHKa, 010 1KETOM. .
o H a OHI/IpaTBCﬂ Ha )KU3HCHHBbIU OIIbIT
1 CIIai/Ibl KPEKHHT, pU(OPMHHT. axoOump B3AUMOCBASH MEXKIY oGy TAONIXCA, TPHBOLA
= «IIeperonka Hedtenpoaykrel. OKTaHOBOE  M3yd4aeMbIM MaTEpUAIOM U OyILymIei el CTBEHHBIE IIDUMEDEL
5} o 1 pumep
X HeDTH». 4rCI0 OCH3MHA. npo(heCCHOHATBFHON IS TENFHOCTBIO. Co3/1aBaTh 10BEPUTENbHbIN
OE Cobniooams TipaBUIIa YKOJIOTMUECKU [CUXOJIOTHYIECKUI KJIMMAT B KJIacCe BO
rpaMOTHOT'O MOBE/IEHUS U 0€30IIaCHOTO  [BpeMsl ypoOKa.
oOpaiteHus ¢ HepTenpoaAyKTaMu B OBbITY
M Ha NPOU3BOJICTBE.

19 Kamenn  [Jemoncmpayuu. |FIckomaemslil yrois: Xapaxmepuzoeame IPOUCXOXKIECHUE U Pea30BbIBaTh BOCIUTATEILHbIE
bIi yronb  [Komrekuus QHTpALUT, KAMEHHBIM, OCHOBHBIC HAIIPaBJICHUS UCIIOJIB30BaHMsA  [BOSMOKHOCTH B Pa3JINYHBIX BUAX
W ero «KamenHslii yrones |[0yperit. KokcoBanwue 1 TIepepabOTKH KAMEHHOTO YTIIS. JIeATENLHOCTH O0YHaroumXCes Ha
nepepa® M MPOJYKTHI €0 [kameHHOro yris. Kokcowiit  |Vemanaenusams 3aBUCHMOCTh Mexkpy — |[CCHOBC BOCHPHATHS SICMCHTOB

. MCTBUTCIIBHOCTHU: aHAJIN
OTKa. nepepadoTKM». ra3, aMMUadHas BOJa, 06BbEMAMH TOOBIUM KAMEHHOTO YIJIsl B [ o BATCIBHOCTH: dHAHS
MPOOJIEMHBIX CUTYaIIHH.
BuneodgparmeHT  [KaMEHHOYIOJIbHAS CMOJIA, P® u OromKeToM. .
o T . 0 OHI/IpaTLC}I Ha )KXU3HCHHBIN OIIbIT
LIK U CIIaiibl kokc. ["azudukanus u axooumy B3aNMOCBA3b MOKIY oGy AKX CA, TPHBOLA
«KOKCOXMMHUYECK  [KaTaIUTHUYECKOE M3y1acMbIM MaTEPHAIOM 1 Oynyuiein eHCTBEHHBIC TIPHMEDEL,
= 0€ IIPOM3BOJICTBOY». [HUAPHPOBAHNE KAMEHHOTO po(eCCHOHATIBHOMN 1S TENbHOCTBIO. Co31aBaTh JOBEPUTENBHBIN
g YTJISI. Cobnro0ams TIpaBUiIa YKOJOTHIECKH CHXOJOTMYECKIE KIMMAT B Kacce BO
2 pPaMOTHOI'O ITOBE/IEHUS M O€30IIaCHOTO  [BpeMs ypoKa.
S 0OpaleHNs ¢ KAMEHHBIM YIIIEM U
NPOAYKTaMH KOKCOXUMHUYECKOTO
[IPOM3BOJICTBA B OBITY U
POMBIIUIEHHOCTH.

20- IToBTOpE TectupoBaHue, perieHue Buinonname TECTbI, peliaTh 3a1a41 1 PearM30BbIBaTH BOCITUTATEILHbIE

21 HUE U 3a7a4 ¥ YIPAKHEHUU IO YIPaXHEHHUS 110 TEME. BOSMOXKHOCTH B Pa3/IMIHBIX BUAAX
0000111EH TeMe [Iposooums oyerKy COOCTBEHHBIX ACATEIBEHOCTH, 06}"1%}011114"051 co

- e [IOCTHIKEHHIT B YCBOEHHH TEMB. CIIOBECHOH (3HAKOBOI) OCHOBOM:

) K. CHUCTEMAaTHU3all A y‘leGHOFO MaTepuaia.
E OppeKmupoeamy CBOU 3HaHUS B

— COOTBETCTBUU C IUIAHUPYEMBIM

= pe3yabpTaToM




22 Pemenne [Pemenune 3aKpersieHre 3HaHui 1 YMeHue oyeHums CBOU yueOHbIE Peann30BbpIBaTH BOCIIUTATENIBHbIE
3aJa4 U [pacyeTHbIX 337a4  [yMeHui. BeinonHeHue NMOCTHKEHUS BO3MOYHOCTH B Pa3JIMYHbIX
yIIpaXkHe YIIpaKHEHU . YMeHue cocmaegnsaims 11aH peleHus BUJIAX JESTEIbHOCTH
HUH 10 npoOIeMBbl 00yJaromuxcs co CIOBECHOM
TeMe YMeHue caMoCTOSITEIbHO (3HAaKOBOI1) OCHOBOI1: pelIeHne

= «Hemnpen opeanu306vi6ams yaeOHOE NeficTBIE TEKCTOBBIX KOJMYECTBEHHBIX U
g €JIbHBIC YMmeHnue npeobpasogvieams KaueCTBEHHBIX 3a/1a4,

2 [YTJIEBOJIO MHGOPMAITMIO M3 OJTHOTO BHJIA B APYrOM  [BHITIOTHCHUE 3aJJAHUH 110

= [pOJIBD» [pa3rpaHUYeHHIO HOHITH.

23 KonTpouabHas padora Ne 1 «Teopusi crpoenusi opranndeckux coequHenunii A.M. bytieposa. [loOy>xxnathb oOyyaromumxcst

'YraeBonopoabny coOtoaTh Ha YypOKE MPUHIMIIBI
c;} yaeOHOM UCIAILINHBI u
a CaMOOpraHU3alluH.
Kucaopoaconep:xamme oprannyeckue semecrsa (224.)

24- Ypoxk- Pemenune Pemienne pacdyeTHbIX 33124 'YMeHue oyerums CBOU yaeOHBIE Peann3oBbIBaTh BOCIUTATEIIbHBIC

27 yIIpa)kKHE  [pacyeTHBIX 337]ady  [HA YCTAHOBJIEHUE MOCTHKEHUS BO3MOYKHOCTH B Pa3IM4HbIX
HUE 10 XUMHUYECKON hopMyIIbl YMeHune cocmagnsamsb 1iaH peneHust BUJIaX JESITEIbHOCTH
[pELLIEHH 10 BEIECTBA 110 MACCOBBIM poOemMbl 00y4JaroIUXCsl CO CIIOBECHOM
[pacuéTH TOJISIM 3JIEMEHTOB 'YMeHue caMoCTOSITEIBHO (3HAKOBOI) OCHOBOII: pelIcHNE
bIX 3a/1a4 Pemenue OpraHU30BBIBATh yueOHOE AeHCTBHE TEKCTOBBIX KOJIMYECTBEHHBIX 1
Ha BBIBOJ{ DKCIIEPUMEHTAJIbHBIX 3aJad. |YMEHUe npeobpaszosvieams KAueCTBEHHBIX 33]1a4,

MOJIEKYJ MHGOPMALIMIO M3 OJTHOTO BHJA B APYrOM  [BHIMIOJIHEHUE 3a/JaHUM 110
SIpHOM Pa3rpaHUYCHUIO TTOHATHUH.
% hopmy
= bI
= BELIECTB
% |k
p




28- Onnoaro [lemoncmpayuu. | DyHKIMOHAILHAS Ha3zvleamsb CIIUPTHI TI0 MEKAYHAPOAHOW  [Peanu30BbIBATH BOCHUTATENIbHBIE
29 MHBIE OxkucneHue TUAPOKCUIILHAA IPYIIIIA. HOMEHKIIATYpE. BOSMOJKHOCTH B Da3/IMYHBIX BHIAX
CIHMpTHL.  CIIMPTa B ["omonoruueckuii psj Xapaxmepu3oéamp ¢ TOMOILIBIO POJHOTO  [IEATEIBHOCTH 00yHaIOMKUXCs Ha
anbaerua. JIab.  [IpeeNbHBIX OJHOATOMHBIX  [3bIKA M S3bIKA XUMUM CTPOEHHE, OCHOBC BOCHPHATI STICMCHTOB
padora Ned. cnupToB. M3omepus CBOMCTBA, CIOCOOBI NOTYYEHUs U OMETBITEIILHOCTH: AHAHS
CpaBHEHUE MOJIOXKEHUS 001aCTH TPUMEHEHUS TIPEIEITbHBIX ng6J'IGMHI>IX CHTyAnnH.
o PTraHN30BHIBATH IPYIOBEIE (HOpMBI
CKOpOCTHU (yHKIIMOHATILHON TPYIIIIHL. 0THOATOMHBIX CITHPTOB I ————
McTapeHus BOJbl  |BogopoaHast CBSI3b. Knaccuguyuposams civipThl IO UX OMUPaTHCS Ha KHIHEHHBII OMTBIT
M DTaHOJIA. X¥MHYECKHE CBOWCTBA ATOMHOCTH. 06YAIOLIIXCSL, TIPHBOS
- CIIUPTOB. AJbJETHIHAS Habniooams, caMOCTOSTEIBHO eliCTBEHHBIE TIPHUMEPBL.
5 rpymma. Peakius MPOBOJUTH U ONTMCHIBATH XUMHYECKU CoznaBaTh TOBEPUTENBHBIN
5 ATepUPHUKAIINHN, CTOKHBIE DKCIIEPUMEHT. [ICHXOJIOTHYECKHUIT KJIMMAT B KJIacCe BO
Iﬁ p¢upsl. [Ilpumenenune BpeMs ypoKa.
E_' criuptoB. JleficTBue
— METHIJIOBOTO M ATHIIOBOTO
CIIHPTOB HAa OPTaHU3M
YesioBeKa.
30 Mmuoroar [lemoncmpayuu. |[MHOTOAaTOMHBIE CIIUPTHI. Knaccuguyuposams CIUPTHI 10 UX Pea30BbIBaTH BOCITUTATEIILHbIE
OMHBIE KauecTBeHHas OTWICHTJIMKOIb. [ TMIIEpUH.  ATOMHOCTH. BO3MOKHOCTH B Pa3JIMIHBIX BUIAX
CIIUPTHI.  [pEaKITus Ha [TonyyeHue u XUMHUYECKUE Xapakmepuzo6amp ¢ TIOMOILBIO POIHOTO  [ACATEIBHOCTH 00y4aIOIMXCs Ha
MHOTOaTOMHBIE CBOICTBA MHOTOATOMHBIX 3BIKA U A3bIKA XUMHU CTPOCHHE, OCHOBC BOCIPHATHS SJICMCHTOB
CIUPTHIL cnuptoB. KauecTBeHHas CBOMCTBA, CIIOCOOBI MOJTyYEHUS U HeH%TBmem’HOCTH: anajms
UIab. pabora NeS  peakiiys Ha MHOTOAaTOMHBIE  00JIaCTH MPUMEHEHUSI MHOTOATOMHBIX gpo anenggmx ZHTyaHHH'O e o
PacTBopumoOCTb CIUPTHI. AHTU(DPU3BL. CIIMPTOB. ytf 561? (Ifﬁ ; ;TB e;zéng; BHIC GOPMBL
% rJIMLIEpUHA B BOJIE. Hoenmugpuyuposams MHOTOATOMHBIE OMHPATHCS HA KUIHEHHBIH OMBIT
5 CIUPTHI C MOMOIIBIO0 KAYECTBEHHOU 06 yHaIOMXCS, TIPUBOJIS
,ﬁ [PCaKINH. e CTBEHHBIE TPUMEPHI.
—

Habniooams, caMOCTOSATEIBHO
[IPOBOJMTD U OMUCHIBATH XUMHUCCKUN

DKCIICPHUMCHT.

Co3aBaTh JOBEPUTEIBHBII
MCUXO0JIOTNYECKUI KJIMMAT B KJIacce BO

BpeMs ypoKa.




31- DeHot. Vlemoncmpayuu. ([ DeHOIL, €ro CTPOCHHUE, Xapakmepuzoeams ¢ TOMONIBIO POJHOTO |ONUPATHCS HA KU3HEHHBIN OIBIT
32 PacTBOpUMOCTD [OJIy4€HUE, CBOWCTBA U SI3bIKA M S3bIKA XUMHUH 0COOCHHOCTH 00yJaromuxcst, MIPUBOI
(beHomna B Bojie rpuMeHeHne. KayecTBEHHbIE  [CTPOCHMS U CBOWCTBA NIEHCTBEHHBIE IIPUMEPBI.
mpu 0OBIYHON [peaku Ha GEeHOJI. (eHoIa HA OCHOBE B3aMHOTO BIHMSIHUA  [Peain30BbIBATH BOCIIMUTATEIILHBIC
TeMIeparype u B3anMHOe BIHMSHUE aTOMOB B @TOMOB B MOJIEKYJIE, & TAKXKE CIIOCOOBI BO3MOYHOCTH B Pa3JIMUHbIX
[pU HATPEBAaHUH.  [MOJIEKYyJe (eHOIa. MOJTy4EeHUsI U 00JIaCTH TPUMEHEHHS BUJIaX JESITEIbHOCTH
KauecTBeHHbIE (deHona. 00y4aroLUXCsl CO CIIOBECHOM
[peakuuu Ha Habnooams 1 onucvleamo (3HAaKOBOI1) OCHOBOI1: pelIeHne
= (beHout. NEMOHCTPALIMOHHBIA XUMUYECKHUM TEKCTOBBIX KOJIMYECTBEHHBIX U
g DKCIIEPUMEHT. KauyeCTBEHHBIX 3a/1a4,
2 Cobaro0ams TipaBUila IKOJIOTUYECKU BBHITIOJTHEHHE 33/1aHUI IO
© rpaMOTHOTO U 0€30MacHOTO O0paleH!s]  [pa3rpaHUYEHUIO MOHITHM.
C TOPIOYMMHU U TOKCUYHBIMU
BEILIECTBAMU B OBITY M OKpYXalolIei
cpene.
33- Anpnern  [/lemoncmpayuu. |Anbnerunsl. Qopmansaernn  Xapaxmepuzosams ¢ IOMOIIBIO Peann3oBbIBaTH BOCIUTATEIIbHBIC
34 TTBL. KauecTBeHHbIE 1 aneTalbJIeTu/I. POJIHOTO S3bIKA U A3bIKA XUMHHU BO3MOYKHOCTH B Pa3IU4HbIX
peaxiy Ha XUMHUYECKUE CBOMCTBA 0COOEHHOCTH CBOMCTB (hopMaibAeruia U  [BUAAX AEATEIbHOCTU
QJIbICT B anbreruioB. KauectBeHHsle — areTanbaerujaa Ha OCHOBE CTPOCHUS 00ydarouxcs Ha OCHOBE
[peaKIuy Ha aJlbJeT U/ Ibl. MOJIEKYJI, CIOCOOBI OTYIEHUS U X BOCITPUSATHS SIIEMEHTOB
Peakuuy NoaMKOHAEGHCAIIMU.  [00OJACTH MPUMEHEHHUSL. MENCTBUTEILHOCTH : aHAJIN3
Kap6onunpHas rpynna. Habnodams, onuceléams u npoeooums — [IPOOJIEMHBIX CUTYaIIH.
KeToHbl Ha mpumepe XUMUAYECKUN SKCIIEPUMEHT. [[puBiekaTh BHUMaHUE
= aIleTOHA. W nentuduunupoBaTh albIeTUubl ¢ 0Oy4arouxcs kK 00cyxaaeMoi Ha
g MOMOIIBIO0 KAYECTBEHHBIX PEAKIUH. ypoke nH(hOpMaluy, aKTUBU3ALUN
2 Cobniooams TipaBUIIa HKOJOTMUECKU [MO3HABATEIbHON
™ rpaMOTHOTO 1 6€301acHOro O0palleHusl  [IeATeIbHOCTH O0YYarOIIUXCSL.

C TOPIOYMMH U TOKCUYHBIMHU
BEIIECTBAMU B OBITY M OKpYXKaIOIIeH

cpene.




35- KapOono |[Jemoncmpauuu. |[IpenenvHble OTHOOCHOBHBIE  |Xapakmepu306ams ¢ TIOMOIIBIO POJTHOTO [Peann30BbIBATH BOCIIUTATENBHBIE
36 BBIE [IpencraBurenu KapOOHOBBIC KUCIIOTHI, HX SI3bIKA U SI3bIKa XUMHH OCOOCHHOCTHU BO3MOXXHOCTH B Pa3JIM4HbIX BUIaX
KHCJIOTBl  [PAa3JIMYHBIX TOMOJIOTHYECKUM P, CBOMCTB KapGOHOBBIX KHCIOT HA OCHOBE  ICATEIBHOCTH 00y4aIomuXcst Ha
X KJIACCOB [peICTABUTEIH, UX CTPOEHHS MX MOJIEKYII, @ TAKXKE CrIoco0pr  [0¢HOBC BOCHPHATHA 5JICMCHTOB
CTpOeHHE [KapOOHOBBIX [1OJIy4€HUE U IPUMEHEHHE. MOJTy4EeHUsI U 00JIaCTH TPUMEHEHHS JICHCTBUTCIILHOCTH. aHaH3
, KUCJIOT. XMMUYECKHE CBOMCTBA MYPaBbUHOHN U YKCYCHON KHUCIIOT. gpo6neMme CHTYATMH.
PTraHN30BHIBATH IPYIOBEIE (HOpMBI
kinaccud  JIad. padora Ne6 |[KapOOHOBBIX KHCIIOT. Paznuuams od1iee, 0COOEHHOE U I ————
MKanus, |[XUMHYECKUE Peakmust aTepudukanym. €IMHUYHOE B CTPOEHUU U CBOMCTBAX OnupaThes Ha KU3HEHHBIH OMBIT
HOMEHKJI  (CBOWCTBA YKCYCHOM OpraHrdyecKux (MypaBbHHOM 1 00yuaoIUXCsl, IPUBOJS
aTypa, KHCIIOTBI. YKCYCHOM) M HEOPTaHUYECKUX KUCIIOT. IeiiCTBEHHBIE IPUMEPBL.
= M30MEepH Habnooams, onucvieams u npoeooums  |(Co3naBath JOBEPUTEILHbIN
g 1. XUMHAYECKUN SKCIIEPUMEHT. MCUXOJIOTUIECKUI KJIMMAT B KJIACCE BO
= Cobnro0ams TIpaBuiIa YKOJIOTHUECKH BpEMst ypOKa.
] rpaMOTHOTO U 0€301acHOTO OOpaleHUsS
C TOPIOYMMH ¥ TOKCHYHBIMHU
BEIIECTBAMU B OBITY U OKpYXKaromien
cpene.
37 Cnoxuel [[emoncmpayuu. [Peaxuus srepuduxanuu. Paznuuamse peakuuu dTepudukanyy Kak  [Peaan3oBbIBaTh BOCIIUTATEIBHBIC
e >pupsl.  [Komnekuus CrnosxHble 3(UpBHIL. 0OpaTMOii OOMEHHBIN MPOLIECC MEXKy  [BO3MOXKHOCTH B PA3IMIHBIX BUAAX
CJIOKHBIX 3(HUPOB KUCIIOTAMU U CIIUPTAMHU. JESITENBHOCTH O0Y4aIOIINXCsl Ha
PACTHTEIHLHOTO Ha ocHOBE peakuuu >TepupHKaLuH OCHOBC BOCIPHATHS SJICMCHTOB
Macia JIa6. Xapakmepuzo8ams COCTaB, CBOJicTBA M [\on o BUTCIPHOCTH. aHATH3
HpO6J'ICMHLIX CUTYyalluU.
padora Ne7 00J1aCTH IPUMEHEHUS CIOMKHBIX I(PUPOB. OpraHH30BLIBATH FPYTTIOBBIE GOPMBI
Omnpenenenue Ha6Jn0/:[aTL.i OIKCBIBATH U IIPOBOIUTH VaeGHOM eITENHHOCTH.
< HeMpeIeIbHOCTH. XUMUYECKUN SKCTIEPUMEHT. OMUPATHCS Ha KHIHCHHBII OMTBIT
S Cobniooams TipaBUIIa HKOJOTMUECKU 06 yHaIOMXCS, TIPUBOJIS
0 rPaMOTHOTO ¥ OE30MACHOT0 OOPALIECHUS  |7eficTBEHHBIC TPHMEPBL.
o C TOPIOYUMHU U TOKCUYHBIMHU Co3aBaTh JOBEPUTEIBHBII

BEIIECTBAMU B OBITY M OKpYXKaIOIIeH
cpene.

MCUXOJIOTMIECKUI KIIMMAT B KJIacce BO
BpeMs ypoKa.




38 DKupst Vlemoncmpayuu.  Kupbl, UX cocTaB u Xapaxkmepuzoeamsb 0COOEHHOCTH Pean30BbIBaTH BOCIIUTATEIILHBIC
Komnexnus rUAPOJIN3 (KUCIOTHBIN U CBOWCTB )KMPOB HAa OCHOBE CTPOEHUSA UX  [BO3MOKHOCTHU B Pa3JIMYHBIX
pkrpoB. OOpa3ubl  [miesno4Hoi). Mblia. MOJICKYJ, a TAKKE KIacCUUKAIIH BUJIAX JESTEIbHOCTH
TBEPAOTO U ['mapupoBaHue KUPOB PKHPOB II0 UX COCTAaBY U 0OyJaronuxcst Ha OCHOBE
PKHJIKOTO MBbLIA. MPOMCXOXKACHUIO U TPOU3BOJICTBO BOCTIPHUSTHS SJIEMEHTOB

TBEPBIX KUPOB HA OCHOBE MeCTBUTEIIFHOCTH: aHAITU3
= PacTUTEIBHBIX Macell. MpPOOJIEMHBIX CHUTYalUH.
=4 [IpuBiIeKaTh BHUMaHUE
z 0Oy4aroLuxcs K 00cyx1aeMoi Ha
2 ypoke HH(OpMAINH, aKTHBU3AIHA
[MO3HABATEIbHOU
e TeTbHOCTH O0YJarOITUXCSL.
39 Yrneson [emoncmpayuu. |[Yrnesoabl. MoHocaxapunsl.  Xapaxmepusoéams COCTaB yIrIIEBOJOB. Pean30BbIBaTh BOCIIUTATEIBHBIC
bI. B3aumonelicteue [ 11r0K03a Kak KnaccuduuupoBaTe UX Ha OCHOBE BO3MOXXHOCTH B Pa3/IMIHBIX BUAAX
['oKo3a  [[IIFOKO3BI € anbaerugocnupt. CopOur. CIIOCOOHOCTH K THJIPOIIH3Y. JIeATENLHOCTH O0YHaroumXes Ha
: TUIPOKCHIOM MOIOUHOKHCIIOE Onucvieams CBOWCTBA TIIFOKO3bI KaK OCHOBEC BOCIIPHATHS 5/ICMCHTOB
IMouste Menu(ll) xax CIIUPTOBOE OpOXKEHHE. BEIIECTBA C JBOWCTBEHHON (DyHKITHEH JICHCTBATCILHOCTH. aHa/3
MPOOJIEMHBIX CUTYaIIHH.
00 anprerugocnupra  ([POTOCUHTES. (anmpaeruociupTa). o
PTraHNU30BBIBATH TPYIIOBEIE (POPMBI
. yraeBoga (Jlad. paGora Ne§ Ha6m0()amlz, OnuUCvHIBAMb U NPOBOOUNTD VEGHOM TeATENHHOCTH.
5 xM KauecTBeHHas XUMUYECKUIN SKCIIEPUMEHT. OMUPATHCS HA KHIHCHHBII OMTBIT
3 OHOCAaxX [pEaKlHs Ha Cobaro0ams TipaBUila TEXHUKH 06 YAIOLIIXCS, TIPHBOJS
o APYIBI. Kpaxmai. 0€301IaCHOCTH MPHU pabOTE B KAOMHETE eifCTBEHHbIE IIPHMEPBL.
N XUMHU Co3aBaTh JTOBEPUTEITHHBIHN
TMICUXOJIOTMUCCKUH KIIMMAT B KJlacce
BO BpEMs1 ypoOKa.
40 = Jlucaxap Jlucaxapuel. Caxaposa. Ycemanaenueams MexnpenMeTHble CBI3M  |Peann30BbIBaTh BOCIUTATEIbHBIE
g W/IBL. XUMUU 1 OMOJIOMH Ha OCHOBE BO3MO’KHOCTH B Pa3IM4YHbIX
N PaCKpBITUS OMOJIOTUYECKOH POIU U BUJIAX JICSATEIbHOCTH

XHUMHYECKHUX CBOMCTB BaXKHEHUIITUX
MpeJACTaBUTENICH MOHO-, IU- 1
MOJINCAXaPHUIOB.

Habnwooams, onuceleams u nposooums
XUMHUYECKUN IKCTIEPUMEHT.
Cobniooams TipaBUiIa TEXHUKU
0e3011acCHOCTH Ipu padoTe B KabUHETe
XUMHH.

00yJaroLIMXCsl HA OCHOBE
BOCIIPHSITHSI DJICMEHTOB
NeHCTBUTELHOCTHU: QaHAITU3
NpOOIEMHBIX CUTYaIIHH.
[IpuBiekaTh BHUMaHUE
oOyuaromuxcs kK 00cyx1aeMoii Ha
YpOKe MH(pOpMaINY, aKTHBH3ALUH
MO3HaBaTEIbHOM

NeSTENILHOCTH 00YYarOIIXCSL.




41 Ilomcax [Jla6. padora Ne9 [[losmcaxapuiabl: Kpaxmai, Yemanaenueams MexXnpeIMETHBIE CBS3H  [Peann30BbIBATH BOCIIUTATEILHBIC
ApUJIbI. O6HapyxeHHe L1EeJUTI0JI03A. XUMHUU 1 OMOJIOTHH Ha OCHOBE BO3MOXXHOCTH B Pa3TMIHBIX BUAX
Kpaxman [kpaxmaia B PACKpBITHs OMOJIOTUUECKOMN PO U JeATENEHOCTH 00YYaOIIMXCs Ha
12 [POyKTaxX XHMHYECKHX CBOMCTB BOYKHEHMIIINX OCHOBE BOCTIPHATHS S/1CMCHTOB
LEJUTI0JI0  [IUTAHUSA [peCTaBUTENIEH MOHO-, IU- U JICUCTBHTCILHOCTH. a3
MpoOIEMHBIX CUTYaIHH.
sa [0IHCAXAPUAOB. OpraHu30BBIBATh FPYIIIOBbIC (POPMBI
Ha6ﬂ}00amtz, ONUCHIBAMb U NPOBOOUMb VUeGHOM JIeATETHHOCTH,
5 XUMHUHICCKIN SKCTICPUMCHT. OnupaThes Ha KU3HEHHBIH OTBIT
f‘ Cobnro0ams IpaBuiia TEXHUKU 00yuaoIUXCsl, IPUBOJS
N 0€3011aCHOCTH MPHU paboTe B KAOMHETE eliCTBEHHBIE TIPHUMEPBL.
XUMHAH. Co3iaBaTh JTOBEPUTETHHBII
[ICUXOJIOTMYECKUI KIIMMAT B KJ1acce
BO BpeMsi ypoKa.
42 Pemienne [Pemenue 3aKperuieHne 3HaHui 1 'YMeHue oyenums CBOU yueOHbIE Pean30BbIBaTh BOCIIUTATEIbHbBIC
3ajay 10 [pacyeTHbIX 337a4. [yMeHui. BeimonHenue MOCTHKEHUS BO3MOYHOCTH B Pa3JIUIHBIX
TemMe [PACUETHBIX YIpPaKHEHHH. YMeHue cocmagnsams 1iaH peneHus BUJIaX JESITEIbHOCTH
«Kucmnop MpoOIeMbI 00YJaroIuXcsi CO CIIOBECHOM
oJ1coaep 'YMeHne caMOoCTOSITETHHO (3HAKOBOI) OCHOBOII: pelIeHNE
¢;>( pKarue opeanu306vi6ams yaeOHoe neiicTBre TEKCTOBBIX KOJIMYECTBEHHBIX U
< BEIIECTB YMmenue npeobpazogvisams KaueCTBEHHBIX 3a/1a4,
a». MHGOPMALIMIO M3 OJTHOTO BHJIA B APYrOM  [BHIMIOJIHEHUE 3aJJaHU 110
[Pa3rpAaHNYECHUIO TTOHATHUH.
43- [ToBTOpE TectupoBanue, penieHue Boulnoinsame TECTHI, pEIIaTh 3a/1a4u U Peann30BbIBaTh BOCIIUTATEIbHBIE
44 HUE U 3aa4 ¥ YNpaKHEHUU 10 YIIPaXKHEHUS 110 TEME. BO3MOYHOCTH B Pa3IM4YHbIX
000011I1EH TeMe [Ip060o0ums O1IeHKY COOCTBEHHBIX BHIAX IE€ATEIHHOCTH
ue MOCTUKEHHUM B YCBOCHUU TEMBI. 00y4aroIIUXCsI CO CIIOBECHOM
Koppexmupogams CBOU 3HAHUS B (3HAKOBOI1) OCHOBOI1: BBIBOJIBI U
COOTBETCTBUU C INITAHUPYEMBIM IMOKa3aTeNbCTBO (POPMYIL, aHATTU3
5 pe3ynbTaToM dbopMyi, pereHre TeKCTOBBIX
cﬁ KOJIMYECTBEHHBIX U
N KauyeCTBEHHBIX 3a/1a4,
BBHITIOJTHEHHE 33/IaHUi TI0
[pa3rpaHUYCHUIO MOHSITUH.
45 KonTtpoabHas padora Ne 2 o teme: «Kuciaopomocoaep:kaiye opraHudeckne BelecTsay [ToGyx1aTh oOy4Jaroumxcs
= coOmoaaTh Ha YpPOKE MPHUHIIUIIBI
2 yaeOHOM JUCLUILIHHBI u
Q CaMOOpraHHU3aI|H.

A3oTcoepkalne opraunyeckne semecrsa (154.)




46- Pemenue [Pemenue YcranoBienue (HopMyInbl U YMeHue oyeHums CBOU yueOHbIE Peann30BbIBaTh BOCIIUTATEIIbHBIC
47 3aad. [pacueTHBIX 33Ja4. [CTPOEHHUS BELIECTBA. NMOCTHKEHUS BO3MOYHOCTH B PA3JIMUHBIX
'YMeHHe COCTaBIIATS IJIaH PELICHUS BUJIAX JICATEILHOCTH
npoOIeMBbl 00yJaromuxcs co CIOBECHOM
'YMeHue caMOCTOSITEIHLHO (3HAaKOBOI1) OCHOBOI1: pelIeHne
= opeanu306vi6ams yaeOHOE NeficTBIE TEKCTOBBIX KOJTMYECTBEHHBIX U
= YMmeHnue npeobpasogvieams KaueCTBEHHBIX 3a/1a4,
fr\In MH(POPMALIUIO U3 OJHOTO BHJA B BBINIOJIHEHHUE 33/1aHUM IO
Q MpYTOM. [pasTpaHIYCHHIO TIOHSATHIA.
48 Amunsl  [Ia0. paborta AMuHOTpyIIa. AMUHBI Xapaxmepuzoeams ¢ TOMOILBIO POJTHOTO [Peann30BbIBATH BOCIIUTATEIBHBIC
Nel0 MpeeabHbIE U SI3BIKA U SI3bIKA XUMHHA OCOOEHHOCTH BO3MOXKHOCTH B pa3JIMYHBIX BUJAX
M3rorosnenue apoMaTHYeCKHe. CTPOGHNS ¥ CBOMCTB AMHUHOB, HA OCHOBe  [ICATENIBHOCTH 00ydatomuXxest Ha
Mojierneil aMHHOB.  [XUMHYECKHE CBOMCTBA U B3aMMHOTO BIIUSIHUSI aTOMOB B €70 OCHOBEC BOCIIPHATHS 5/ICMCHTOB
[PUMEHEHHE aMUHOB. MOJIEKYIIE, AOMETBITEILHOCTH: A3
Komnekuust aHUITMHOBBIX Cobaro0ams TipaBUila HKOJIOTUYECKU gp OOIICMHEIX CHTYaLUHH.
. PTraHU30BBIBATH TPYIIIOBEIE (POPMBI
KpacuTeNeH. rPaMOTHOTO ¥ O€30TIaCHOTO OOpaIeHuUs T nm—
<§ C TOPIOYMMH 1 TOKCHTHBIMA . OnupaTbest Ha )KU3HEHHBIH OIBIT
o BEIIECTBAMU B OBITY U OKpYXKaromien 00yJaromuUXCsl, IPUBOS
< cpeac eliCTBEHHbBIE PUMEPHI.
N Co3aBaTh JTOBEPUTEITHHBIHN
TICUXOJIOTMUCCKUH KIIMMAT B KJlacce
BO BpeMsl ypoKa.
49 AnnmuH  [lemoncmpayuu. | AnwuH. [lonyuenue Xapaxmepuzosams ¢ IOMOILBIO POJAHOTO |Peann3oBbIBaTh BOCIIUTATEIIbHBIC
IToptper H. H. aMuHOB. Peakius 3uHuHA. S13bIKA U SI3bIKa XUMHH OCOOCHHOCTHU BO3MOYHOCTH B Pa3IM4YHbIX
BuHMHA. CTPOEHUS U CBOMCTB aHWINHA, a TAKKE  [BUAAX JEATEIbHOCTU
CIIOCOOBI MOTY4YeHUs U 00JacTH 0OyJarouxcst Ha OCHOBE
MPUMEHEHUS aHUJIMHA. BOCIIPUSTHUS YJIEMEHTOB
Apeymenmuposams 4yBCTBO TOPJOCTU 32  |[IEHCTBUTEIHHOCTHU: aHAIH3
= MOCTUKEHHS OTEYECTBEHHOM MPOOIEMHBIX CUTYAIUH.
g OpraHNYeCcKON XUMUHU. [IpuBiekaTh BHUMaHHE
2 0Oy4arouxcs K 00CyxaaeMoi Ha
& ypoke uH(opMaIy, aKTUBU3ALUU

[MO3HABaTEILHOMN

EATCIIBHOCTH 06yqafou11/1xc;1.




50- AMUHOK  [Jemoncmpayuu.  |AMUHOKHUCIIOTBI KaK Onucwvigams CBOMCTBAa aMUHOKHUCIIOT Kak  [Peain30BhIBaTH BOCIIUTATEIIbHbBIC
ol uciotel.  [CBOMCTBA aM(oTepHbIe OpraHuueckue  PUPYHKIMOHATBHBIX aM()OTEPHBIX BO3MOYHOCTH B Pa3JIMYHbIX
[ITAITHA. coequHeHus. [ uImH. COCAMHEHUH. BUJIAX JCSITEILHOCTH
Peaxius NoJMKOHACHCAUMH.  |Vemarnasnusams MEXIPEIMETHBIC CBSI3U  (00YYarOLIUXCsl HA OCHOBE
[lenTuaHast CBSI3b. XUMUH 1 OMOJIOTHH Ha OCHOBE BOCITPUSITHS DJICMEHTOB
PacKpbITHsI OMOJIOTUYECKON POITU U IEHCTBUTEIIBHOCTH: AaHAIIN3
XUMHYECKUX CBOUCTB aMHUHOKHCIIOT. MpPOOJIEMHBIX CHUTYalUH.
S| IIpuBiekaTh BHUMAaHHE
% 00OyJaroIIMXCs K 00CYKIaeMOi Ha
= ypoke HH(DOPMAIIUN, aKTUBU3AINN
gf [MO3HABATEIbHOU
8 MesITeTbHOCTH 00YJarOIITIXCSL.
52- benku. Vlemoncmpayuu.  [lepBudHas, BTOpUYHA, Onucvléams CTPYKTYPBI U CBOMCTBA Pean30BbIBaTh BOCIUTATEIBHBIC
53 [{BeTHBIC peakllui [TpeTUYHAs! CTPYKTYpPbI 0EIKOB KaKk OMOTIOJIMMEPOB. BO3MOXXHOCTH B Pa3/INYHBIX BUAX
oenkos. JIao. OenkoB. KauecTBennble Yemanasnueams MextipeqMeTHbie cBsizu  (IATCIBHOCTH 00y4JaroKMXCsl Ha
paGora peaKnuy Ha GemKH. XIMWH ¥ OMOJIOTHH Ha OCHOBE OCHOBE BOCIPHATIS SJICMCHTOB
Nell. I'maponus. [enartypanus. PacKpbITHs OMOJIOTUYECKOUN PO 1 JICHCTBATCILHOCTH. aHa/3
o HpOGHeMHLIX CUTyaluu.
JleHaTyparus bronorndeckrne (HyHKIHH XUMUYIECKAX CBOHCTB OCITKOB. OpraHI30BHIBATS FPYMIIOBHIE OpMEL
0ETTKOB. 0EIIKOB B OpraHU3Me. Hpoeodumb: Habo0amy U ONUCHLIBAMb VEGHOM TeATENHHOCTH.
- XUMHUHICCKIN SKCTICPUMCHT OnupaThes Ha JKU3HEHHBIH OIBIT
o 00yualoIuMXcs, TPUBOJIS
oE eliCTBEHHbBIE PUMEPHI.
I~ Co3aBaTh JTOBEPUTEITHHBIHN
C\nl TMICUXOJIOTMUCCKUH KIIMMAT B KJlacce
3 BO BpEMsl ypOKa.
54- ['enetuu [ToHsiTHE O TeHEeTHYEeCKOU Yemanasnueams B3aMMOCBSI3b MEXKIY Peann30BbIBaTH BOCIIUTATEIIbHbIC
55 eckast CBSI3H Ha IIpUMeEpe COCTaBOM, CTPOCHHEM U CBOMCTBAMHU BO3MOYHOCTH B Pa3IM4YHbIX
CBSI3b B3aMMOIIEPEXO0/I0B MEXTY MpeICTaBUTeNel KIIacCoB BUJIaX JCSITEIbHOCTH
MEXTY KJIaCCaMHM yTJIEBOJIOPOJIOB, yTJIEBOIOPOAOB, KUCIOPOI- U 0OyJarouxcst Ha OCHOBE
KJlaccam KHUCIOPOJI- U A30TCOJIEPKAITNX COCTUHEHUIA. BOCITPUSTHS YJIEMEHTOB
131 A30TCO/IePIKaIINX Onucviéams C TOMOIIBIO POAHOTO MECTBUTEILHOCTH : aHAIIU3
OpraHud coenuHeHul. nmocTpanus — [3bIKa U S3bIKa XUMUU T€HETUYECKHE MPOOIEMHBIX CUTYaIUH.
ECKUX TEHEeTUYECKOM CBSI3U Ha CBSI3M MEX/Iy KlaccaMu YriieBoJopo1oB, [[I[puBrekats BHUMaHUE
coeanHe pUMepe OPraHUYeCKUX KHCJIOPOA- U a30TCOAEPIKAIINX 0Oy4arouxcs K 00CyxaaeMoit Ha
HUiL. COEIMHEHUN pa3TUYHbIX COETMHEHUH. ypoke nH(MOpMaluY, aKTUBU3ALIUN

27-28 Henenu

KJIACCOB, COJAEPKAIINX JBa
aToOMa Yriiepoja.

[MO3HABaTEILHOMN
EATCIIBHOCTH 06yqa101u1/1xc;1.




56 Ilpaktn [IpakTHyeckas MHCTpyKTaX 10 TEXHUKE [Iposooums, Habr00ame u onucviéams  (OpraHU30BbIBATh ITPYIIIOBBIE
yeckass  padora 1. 0€30IaCHOCTH. XUMHAYECKUN SKCIIEPUMEHT ISt (bopMBI y4eOHO 1A TEIHHOCTH.
pabora Wnentudukanus [MOTBEPKICHUS CTPOCHUS U CBOMCTB [ToOyxaTh 0Oydaronmxcs
Ne 1. OpPraHUYECKUX COCAUHCHUA.  [Pa3IMYHBIX OPraHUYCCKUX COCANHEHHH, [COOII0IATh HA YPOKE IPUHIUIIBI
M nentud A TaKKe UX UICHTU(DUKALUN C TIOMOIIBIO YaeOHOW TUCIUTUINHBI 1
MKaIHs KaueCTBEHHBIX PEAKIUH. CaMOOPraHU3alIHH.

= OpraHuy
::j( €CKUX
T coelmHe
X HUM.
o7- Pemenue [Pemenue 3aKperuieHne 3HaHui U 'YMeHue oyerums CBOU yueOHbIE Peanu30BbIBaTh BOCITUTATEIHHBIC
58 3ajad. [paCUETHBIX 33/1a4. [yMEeHHI. BeimoyiHeHue MOCTHKEHUS BO3MOKHOCTH B Pa3IMYHBIX
[PACUETHBIX YIIPAXKHEHUM. YMeHue cocmasnamo 11aH PEIICHUS BHJIaX IEATEIbHOCTH
poOIemMbl 00y4aroLIUXCSI CO CIIOBECHOM
YMeHHne caMOCTOSATENbHO (3HAKOBOI1) OCHOBOM: pelleHne
°§ opeanu306vi6ams yaeOHoe NeicTBIe TEKCTOBBIX KOJIMYECTBEHHBIX 1
R YMeHnue npeobpazosvieams KaueCTBEHHBIX 3a]1a4,
nH(pOpMaIMIO W3 OJTHOTO BUA B BBITIOJTHEHHE 3aaHUH TI0
PYTOI. a3rpaHUYCHUIO OHSATHM.

59 [TosTope [[loBTOpEHUE U TectupoBanue, penieHue Bolnoinsame TECThI, pEIIaTh 3aJ1a4u U Peann30BbIBaTh BOCIIUTATEIbHBIE
HUe 1 00o01IeHNE. 3aja4 ¥ YNpakKHEHUU 1o YIIPaXXKHEHUS 110 TEME. BO3MOYKHOCTH B Pa3IM4YHbIX
0000111EH TeMe [Ip06oo0ums O1IeHKY COOCTBEHHBIX BHIAX IE€ATEIHHOCTH
He. ITOCTUKEHUN B YCBOEHUH TEMBI. 00YyJaroIIuXCs CO CIIOBECHOM

Koppexmupogams CBOU 3HAHUS B (3HAKOBOI1) OCHOBOI1: BBIBOJIBI U
COOTBETCTBUU C INITAHUPYEMBIM ITOKa3aTeNbCTBO (POPMYIL, aHATTU3
= pe3ynbTaToM (bopMyI, peleHrue TEKCTOBBIX
= KOJIMYECTBEHHBIX U
a3 KauyeCTBEHHBIX 3a/1a4,
BBHITIOJTHEHHE 33/1aHUi IO
[pa3rpaHUYCHUIO OHATUH.
60 KonTpoabHasi padora Ne3 «A3oTcoaepkanye OpranHnyeckue coeIMHeH s [ToOy>xnathb oOyyarommxcst
= coOmoaaTh Ha YpPOKE MPHUHIIUIIBI
g yaeOHOM JUCLUILIHHBI u
Q CaMOOpPraHM3alINN.

Oprananyeckasi xumus 1 00mecTso (94)




61 buotexn [Jemoncmpauuu. PazButne OMOTEXHOJOTHUH. O0vsicHAMb, 9TO TAKOE OMOTEXHOJIOTHS, |Pealn30BbIBaTh BOCIIUTATEIbHBIC
OJIOTHSI Buneodparment  [Tpu HampaBlIeHHS reHHas (WM TeHETUYEeCKas ) UHKCHEPHS, [BO3MOKHOCTH B Pa3JIMUHBIX
bl ¥ CJIQMJIBI TI0 OMOTEXHOJIOTHH: TCHHAS KJICTOYHAs! MH)KCHEPHs, OMOJIOTHYeCKasl  [BUAAX JCATEIHHOCTU
OMOTEXHOJIOTHH U ((MJIM TeHETUYECKas) MHXXEHEPUsi, KIOHUPOBAHKE, 0OyJaronuxcst Ha OCHOBE
MMMOOWIIM30BAaHH — [MHXEHEPUS; KICTOYHAs MMMOOUITN30BaHHBIC (DEPMEHTHI. BOCIIPUSTHS SJIEMEHTOB
bIM (pepMEHTaM. MH)KeHepus; Ononoruueckas | Xapaxmepuzosambs pojb IMEHCTBUTEIILHOCTH : aHAITN3
WHKCHEepHs. | eHeTrnaeckn OMOTEXHOJIOTHH B PEIICHUN MPOOJIEMHBIX CUTYAITUH.
MO TU(DUITPOBAHHBIC MPOJIOBOJILCTBEHHOU MPOOIEMBI U MHUTIMUPOBATSH U IO JICPKUBATh
opranusmsl ('MO) u COXPAHEHUH 3/I0pPOBbS YEJIOBEKA. MCCIIEZIOBATENbCKYIO
TpaHCTEHHAs TIPOIYKITHS. e TEIbHOCTh 00YJIarOIIMXCS B
= KnonupoBanwue. paMKax peain3aiii HMH
% MMMoOMITH30BaHHBIE WHIMBUIYAIBHBIX U TPYIITOBBIX
f' (bepMEHTHI U KX MCCIICIOBATEIILCKUX MPOSKTOB, YTO
™ MMPUMEHEHHE. ImacT 00yJaroIIUMCST BO3MOXHOCTD
MPHOOPECTH HABBIK
CaMOCTOSTEIIBHOTO PEIICHUS
TEOPETUYECKON MPOOIIEMBI.
62 [lomumep [Jemoncmpayuu. [Knaccuduxarms noumepoB. [Kraccuguyuposams nonuMepsl o Peann30BBIBaTH BOCITUTATEIBHBIC
bI. Komnnexius VcKkycCTBEHHBIC TTOJIUMEPBI:  [Pa3JIMUYHBIM OCHOBAHUSM. BO3MOYKHOCTH B Pa3IM4YHbIX
MOJIUMEPOB. IEJUTYJION T, alleTaTHBIN MENK, |[Pa3iuuams UICKYCCTBEHHBIE TIOJUMEPhI,  BUIAX ACSITEILHOCTH
Komnnexius BHCKO3a, [IeuTo(aH. KJIaCCU(PHUIIMPOBATH UX U 00yJaroImuxcst Ha OCHOBE
CUHTETUYECKUX WJLTIOCTPUPOBATH TPYIIIBI TOJMMEPOB BOCITPUSTHS SIIEMEHTOB
[OJIMMEPOB U pUMEpaMHU. MENCTBUTENILHOCTH : aHAIIN3
= M3JIETHI U3 HUX. Yemanaenueams CBSI3M MEXILY MPOOJIEMHBIX CUTYaAIUH.
= CBOMCTBaMU NOJUMEPOB U obnacTsimu ux [[IpuBiekath BHUMaHUE
= MPUMEHECHHSI. 0Oy4arouxcs kK 00cyxaaeMoi Ha
P ypoke nH(hOpMaluy, aKTUBU3ALUN

IMO3HaBaTeILHOMN
JECATCIIBHOCTHU o6yqafou11/1xc;1.




63 Cunretn  [Jemoncmpayuu. |(CriocoObl MOTyYSHUS Paznuyams IOAUMEPU3ALIUIO U Peann30BBIBaTH BOCIIUTATEIBHEIE
YECKUe Komnexmmst [MOJIMMEPOB: TIOJUMEPU3AIIHS  [TOJTMKOHICHCAIIUIO. BO3MOYHOCTH B Pa3IMIHBIX
MOJIUMEDP  (CMHTETHYECKUX Y TIOJIMKOHICHCAIIHS. [ Ipusooums IPUMEPHI 3TUX CIIOCOOOB BUJIAX JCSITEILHOCTH
bI. MOJTUMEPOB: CHHTETUYECKHE KayTyKH. MOJTy4EHUS TIOJIMMEPOB. 0OyJaronuxcst Ha OCHOBE

MJIaCTMACC U [TnacTMacchl: TOJIMCTUPOIL, Onucviéams CAHTETUYECKUE KAyTYKH, BOCITPUSITHS DJICMEHTOB
BOJIOKOH U re(I0OH, MOTMBUHIWIXIIOPU].  [IJTACTMACCHI M BOJIOKHA HAa OCHOBE CBSI3M  [ICHCTBUTEILHOCTH: aHATTN3
m3nenuii u3 HuX.  |(CHHTETUYECKHE BOJIOKHA: CBOMCTBa — MPUMEHEHHE. MPOOJIEMHBIX CUTYAITUH.
c;)( KaIpOH, HAIJIOH, KEBJIap, IIpuBiekaTh BHUMAaHHE
o ITaBCaH. 0Oy4aroLuxcs K 00cyx1aeMoi Ha
ypoke HH(DOPMAIIUN, aKTUBU3AINN
[MO3HABATEJILHOMN
e TeTbHOCTH O0YJarOITUXCSL.

64 Ipaktu [IpakTnyeckas MHCTpyKTaX 1O TEXHUKE PaboTa ¢ mabopatopHbIM Opranu3oBBIBaThH TPYIIOBHIC
yeckasi  padora 2. 0€3011aCHOCTH. 000PyI0BaHHEM. (bopMBbI yueOHOM JEeSITEIHHOCTH.
pabora PacrioznaBanue miactMacc 1 [[Iposodums, nabaooams u onucvieams  [[loOyxxaath oOydarommxcs
No 2 BOJIOKOH. XUMHUYECKUHN SKCTIEPUMEHT IS coOI0aTh HA YPOKE MPUHIIMITBI
«Pacrmo3 MICHTA(DHUKAIINH TUTACTMACC 1 BOJIOKOH € [y4eOHOM AMCHUIUIMHBI U
HaBaHUE MOMOIIHIO0 KAYECTBECHHBIX PEAKITUH. CaMOOPTraHU3aIIHH.

= racTMa
% cCH

T BOJIOKOH
3 >

65- [Tosrope [[loBTOpEHUE N Pabota co coopaukom 3amad [ pynmoBasi M UHIUBUAYyanbHas paboTa.  [Peann30BBIBATH BOCITUTATCIIBHBIC

66 HUE U cUCTeMaTH3allks [ YIPaKHEHUH MO XUMUH . BO3MOYHOCTH B Pa3IM4YHbIX
0000IIIEH BHAHUIA. BUIAX IE€ATEIHHOCTH
ue Kypca. 00y4JaroIIUXCsI CO CIIOBECHOM

(3HAKOBOW ) OCHOBOM: BBIBOJIBI M
= IMOKa3aTeNbCTBO (POPMYIL, aHATTU3
g dbopMyi, perieHre TEKCTOBBIX
2 KOJIMYECTBEHHBIX U
9 KauyeCTBEHHBIX 3a/1a4,

BBITIOJTHEHHE 3aJaHUH I10

pa3rpaHUYICHUIO MOHSATHH.




67

34 uenens

Perienue
[pacueTH
bIX 3a71a4

IPerienne
[PACUETHBIX 3a/1a4

3aKperuieHre 3HaHul 1
yMeHui. Beinonnenue

[PACYETHBIX YIIPA)KHEHUM.

YMeHue oyenums CBOU yueOHbIC
ITOCTYKCHUS

YMeHue cocmasnamo 11aH PEIICHUS
poOIEeMBbI

'YMeHre caMOCTOSTEIILHO
0p2aHU308b16aMb Y1€OHOE IEUCTBUE
YMmenue npeobpazosvieams
MH(OPMAIIUIO W3 OJTHOTO BHJIA B

PYTOA.

Peann30BBIBaTH BOCIIUTATEIBHEIE
BO3MOYHOCTH B Pa3IMIHBIX
BUJIAX JCSITEILHOCTH
0OY4JaOIIUXCSI CO CIIOBECHOM
(3HAaKOBOI1) OCHOBOI1: pelIeHne
TEKCTOBBIX KOJTMYCCTBCHHBIX U
KauyeCTBCHHBIX 337134,
BBITIOJTHCHHUE 3aJJaHUI 110
[pa3TpAHUYEHUIO TOHATH.

68

34 u

HNTorosasi KOHTpPOJiILHAsA padora 4

[ToOy>xnaTh 00ydaronImXxcs
coOI0aTh HA YPOKE MPUHIIMIIBI
y4eOHOW TUCIUTIIIMHBI U
CaMOOpTraHHU3aIIH.

69

35uen

AHAJIM3 KOHTPOJIBHOM pabOTHI 0 OPraHUYECKON XUMUH.

[ToOyxnaTh 00yJaronIuXxcs
coOI0aTh HA YPOKE MPUHIIMITBI
y9eOHOW TUCTIMIUIAHBI U
CaMOOpTraHHU3aIlNH.

70

35 enens

Pe3epBHOe Bpems

[ IpuMeHATH Ha ypoKe
WHTEpPaKTUBHBIE ()OPMBI paOOTHI C
00y4JaroMMUCS: BKIIIOUEHUE B
YPOK UTPOBBIX MPOILEAYP, KOTOPHIE
CITOCOOCTBYIOT

HaATaKMBAHUIO MO3UTUBHBIX
MEXJIMYHOCTHBIX OTHOLIICHHH B

KJIaCCC.




Kanenmapno-rematuueckoe mianupoBanue B 11 knacce (2 yaca B Hegento, 70 yacoB)

Ne [lata [Tema ypoka Meoua- pecypcot  (OCHOBHOE XapakTepucTHKa OCHOBHBIX JlesiTeJIbHOCTh YUUTEJIS € Y4eTOM padoueii
n/n P XuMHY. cojlep:KaHue YPoKa BU/IOB 1€ATEJILHOCTH MporpaMMbl BOCUTAHUS
Tl IKCIEPUMEHT, 00y4aKoIIUXCS
a Ik pacuyéTHbie
u m 3a1a4mn
Tema 1. Ctpoenue BemecTB (23 )
1 OcHOBHBIE Vlemoncmpayuu. |BBOIHBIH Apeymenmuposams CII0KHOE [TpuBnexkaTh BHUMaHUE O0yUYAIOIIUXCS K
CBEICHHSI O [MopTpeTsr HHCTPYKTAXK 110 CTPOCHHE aTOMa KaK CHCTEMBI, 00CyX/1aeMoii Ha ypoke WH(OPMAITHIH,
CTPOEHUH . Pezepdopna, TeXHUKE COCTOSIIIIECH U3 SApa U AJIEKTPOHHON  @AKTHBHU3AIMK MTO3HABATEIBHOM
aToMa. H. bopa. 0e301aCHOCTH B 000JI0UKH. NesITeNbHOCTH 00yYaroIINXCs.
BuneopparmeHTel [kaOUHeTe XMMUH Xapaxkmepuzoeams ypOBHU Co3aBaTh JOBEPHUTEIBHBII IICHXOIOTUY €CKUH
M CITAi b1 CTtpoeHne aroma: CTPOCHUS BEIIECTBA. KJIMMAaT B KJIACCE BO BPEMs YPOKa.
«bonbIon SIAPO U DJIEKTPOHHAS Onucvleams yCTPONCTBO U PabOTy
= AIPOHHBIN 00070uKka. M3oTombl.  [BOJBIIOTO aIpOHHOTO KOJUTAKEpa.
g KOJIIanaep», XUMUYECKUid
2 «YpOBHI breMeHT. Bonboii
— CTPOCHUS aPOHHBIN
BEILIECTBAY. KoJITaniep. YpoBHU
CTpOEHUS BEILECTBA.
2 X apaKTepuCTUK a DNIEKTPOHHOE 00JIaK0,  |3Hams CYIMIHOCTb NOHATHH Peann30BbIBaTH BOCIUTATEIbHBIE
COCTOSTHUS DIIEKTPOHHAS «JIEKTPOHHAsl OpOUTAIIb» U BO3MOYKHOCTH B PA3JIMYHBIX BUIAX
AIIEKTPOHOB B opOUTaIb. KQIEKTPOHHOE 00J1aK0», (POpMBbI NesITeNbHOCTH 00YYarOIINXCs Ha OCHOBE
aToMe. JHEpPreTHUECKHe opOuTanei, B3aMMOCBsI3b HOMEpa BOCTIPUSTHS DJIEMEHTOB
YPOBHH U MOJYPOBHH. [yPOBHS U DHEPIUU DJIEKTPOHA NEeCTBUTENLHOCTU: aHATIU3 MPOOIEMHBIX
MaxkcruMaibHOE YHUCIIO CUTYyaI1H.
AIIEKTPOHOB Ha [TpuBnekaTh BHUMaHUE 00yUYaAIOLIUXCS K
% MOJYPOBHSX U 00Ccy)xaeMoii Ha ypoke I/IH(I)O“pMaI_II/II/I,
5 ypoBHsX. OCHOBHBIE AKTUBU3AIMH T03HABATEIHHON
i [paBHJIa 3aII0THEHUS NesITeNbHOCTH 00y4YaIOIIXCS.
PIIEKTPOHAMU
PHEPreTUYECKUX
YpOBHEHN




3-4 DIIEKTPOHHO- DJIEKTPOHHBIE 3Hamb OCHOBHBIE 3aKOHOMEPHOCTH  [Pean30BbIBATH BOCITUTATEIbHBIC
rpadudeckue KOH(pUTypaIiu 3ar0JIHEHUSI SHEPTeTHUECKUX BO3MOKHOCTH B PA3JIMYHBIX BUIAX
(hopMyIIBI AQTOMOB XMUMUYECKUX  [OJYPOBHEH JEKTPOHAMMU. NMesITeNbHOCTH 00 YJaAIOIIUXCS CO
ATOMOB. PIIEMEHTOB. Ymems COCTABIIATH SJIEKTPOHHBIE CJIOBECHO (3HAKOBOI1) OCHOBOIL: pelIeHre

DJIEKTPOHHO- (bopMyITBI AaTOMOB. TEKCTOBBIX KOJIMYECTBEHHBIX U
rpaduieckue KaueCTBEHHBIX 3a71a4, BHITIOJHEHUE
» (bopMyITBI ATOMOB BaJaHUM 10 pa3rpaHUYCHUIO TTOHATHUM.
S PJIEMECHTOB. Co3iaBaTh TOBEPUTEIHHBIN MTCUXOIOTUYECKUI
é( DJIeKTPOHHAs KITMAT B KJIacce BO BPEMsI ypOKa.
o~ Kiaccuukanys
hIIeMEHTOB. S-, P-, d-,
f- cemeticTBa.

3) [Tepuommueckas [Jemoncmpayuu. | PU3NIECKUN CMBICIT Haxooumb B3aIMOCBSI3U MEXKITY [TpuBnekaTb BHUMaHuE 00y4YaroUuXcs K
cucrema Pazmunbie HOMEPOB: JIEMEHTA, MOJIOKEHUEM DIIEMEHTA B 00CYyK1aeMoii Ha ypoke HH(OpMAIIIH,
XUMHUYECKHX hopMBbI repuo/ia, TPyMIbI. MEePUOINIECKON CHCTEME AKTUBHU3AIIMU TTO3HABATEILHOU
DIIEMEHTOB [Tepromueckoit BanenTHBIE /1. . MeHnieneeBa u CTpOECHUEM e TeIbHOCTH 00yJaroInXCs.

J1. 1. CHUCTEMBI PIIEKTPOHBI. ero aToma. Mcronp30BaTh BOCIUTATEIBHEIE
MenneneeBa u XUMHUYECKHX DJIEKTPOHHAA Cocmasnsams SNEKTPOHHBIE U BO3MO>KHOCTH COJICPKAHUS yIeOHOTO
YICHHUE O pnemenToB JI. I.  [koHurypamms PIIEKTPOHHO-Tpaduueckue npeaMera 4epes moaoop
CTpoeHnH atoma [MeHnzeneesa. AQTOMOB. (bopmysibl aTOMOB S-, p- U - COOTBETCTBYIOLIMX MTPOOIEMHBIX CUTYaIHi
[Toptper . . 3aKOHOMEPHOCTH PJIEMEHTOB. ISt OOCYXKICHHS B KJIacce.
Memneneena. M3MCHCHHS CBOMCTB OmHnocumb XUMAYECKHAE DJIEMEHTHl  (OpraHu30BBIBAaThH TPYIIIOBEIE (DOPMBI yUeOHOM
= Ula0. padora Nel priemMeHTOB B K TOMY UM HUHOMY 2JIEKTPOHHOMY  [ICSTEIBHOCTH.
g Mo ienrpoBanue [EpUOJAX U IPYIIIAX.  [CEMEHICTBY. OmnupatbCest Ha JKU3HCHHBIH OIBIT
g IOCTPOCHHS DJIeKTPOHHBIE 00 yJaIOIINXCsl, TPUBOS ICHCTBEHHBIE
™ [Mepuomuyeckoli  [cemeiicTBa [TPUMCpBL. 5 )
CHCTEMBI C XUMHIYECKHIX COSI[aBaTL JOBCPUTECIIBHBIU IICUXOJIOTHYCCKUU
KJIMMAT B KJIaCCE€ BO BPEMsI ypOKa.
[TOMOILBIO SJIEMEHTOB.

IKAPTOYCK.




IMPOCTBLIC U CIIOKHBIC.

14 (1)I/ISI/I‘IGCKI/IMI/I CBOMCTBaMM
BCILICCTB.

dunocodcekue Vlemoncmpayuu.  [Ipeanoceuiku [Ipedcmasname pa3BuTue HaydHbIX  [[[puBIIeKaTh BHUMaHHE 00YYaIOIINXCS K
OCHOBBI [loprperst . M.  |oTKpbITHS TEOpHil 10 CUpaIM Ha OCHOBE TPEX 0OCYKIaeMoil Ha ypoke HHpOopMaIuHu,
0OLHOCTH MeunneneeBau A.  [leproandeckoro (dopmymnupoBok [lepruonudeckoro AKTUBU3ALIMH [103HABATEIbHON
[Mepuomuueckor M. byrneposa. 3aKOHA U TEOpUU 3aKOHA U OCHOBHBIX HAlPaBJICHUN  [1€ATEIbHOCTU OOyUYaIOLIUXCS.
0 3aKOHA U XUMHYECKOTO pa3BUTHS TEOPUU CTPOCHHUS McnoJsib30BaTh BOCIUTATEIbHBIE
TEOpHU cTpoeHus. Poib (XMMUYECKOT0, NEKTPOHHOIO U BO3MO>KHOCTH COJIEp’KaHUS y4eOHOTO
XUMHUYECKOTO IMTMYHOCTH B UCTOPUU  [IPOCTPAHCTBEHHOTO). peaMeTa yepes3 nojaoop
CTPOEHUSI. xumuu. Posb Xapakmepuzoeams poJib IPAaKTUKA  COOTBETCTBYIOLIUX TEKCTOB JJISl YTCHMUSI,
[IPAKTUKHU B B CTAHOBJICHUU U Pa3BUTUU 3ajay Juisd pelieHus, IpoOIeMHBIX
= CTaHOBJIEHUU U XUMHYECKON TEOPHUH. CUTyalui as 00CyKIeHHsI B Kiacce.
05[ [Pa3BUTUU XUMHUYECKOH |Apeymenmuposams 1yBCTBO Co3iaBath JOBEPUTEIBHBIN IICHXOIOTHYECKHI
2 [TEOpUH. TOPAOCTH 32 TOCTHKEHUS [KJINMAT B KJIACCE BO BPEMA ypOKa.
™ OTEUECTBEHHOW XUMHHU U BKJIA]
[POCCUICKHX YYEHBIX B MUPOBYIO
HayKy.
Monnas Vlemoncmpayuu.  |[KatuoHsl Kak nNpoAyKT | Xapaxmepuszoéams NOHHYIO CBsi3b  [[[puBIeKaTh BHUMaHKUE 00YJarOmUXCs K
XMMHAYECKast Mo nenb BOCCTAHOBJICHHUSI KaK CBSI3b MEX/y HOHAMU, 00cy)x1aeMoil Ha ypoke HHpOpMaIHH,
CBSI3b M MOHHBIE  |[KPUCTAJUIMYECKOM [ATOMOB METAJUIOB. 00pa3yIoMMHUCS B pe3ybTaTe AKTUBH3ALMH ITI03HABATEIbHON
KPUCTAJUIMYECK  [PEIIETKH XJIOopuaa |AHMOHBI KaK IPOAYKT  (OTAAYU WM IPUEMA IIEKTPOHOB NeATeIbHOCTH 00yJaroIUXCs.
M€ PEIIETKH. HaTpus. OOpa3upl  (OKHCIEHHUS aTOMOB ATOMAaMH WM IPYNIIAMH aTOMOB. M cnoJyib30BaTh BOCIIMTATEIbHBIE
MHHEPAJIOB C HemeraioB. MonHas  |[Knaccuguyuposams NOHBI IO BO3MO’KHOCTH COJIEP’KaHUs yUEOHOTO
MOHHOMN XMMHMYECKasd CBA3b U [Pa3sHBIM OCHOBAHHUSM. npeaMera yepes noadop
= KPUCTAJUINYECKON  [MOHHAS Yemanasnueams 3aBUCHUMOCTD COOTBETCTBYIOIIUX TEKCTOB I UTEHUS,
% PEIETKOM: KPUCTAUINYECKAs MEXTy TUIIOM XMMHUYECKON CBSA3M,  Bajad I pelIeHus, IpoOIeMHBIX
= KaJIbLUTa, TanuTa. [pemeTka. FMoHsl TUIIOM KPUCTAUNIMYECKON PeIETKU  CUTYyaluil Julst 00CyXA€HUs B Kiacce.
<

Co3aBaTh JOBEPUTEIbHbIN
MCUXOJIOTMYECKUH KIIMMAT B KJIACCE BO BpEeMsI

ypoKa.




8-9

KoBaneHnTHas
XPMHYECKast
CBsI3b. ATOMHEIE
It
MOJIEKYJISIPHBIC
KPUCTALTUHYECK
1€ PELIETKU.

V[emoncmpayuu.
Monenu
KPUCTANTMYECKUX
PELIETOK «CYyXOTO
b 1a» (UK U0J1a),
anmMasa, rpadura
(wm xkBapua).

IKoBaneHnTHas
HETOoJIsIpHAs U
MOJISIPHASL CBSI3HU.
DIIEKTPOOTPULIATEIHH
ocTb. KpaTHOCTB
KOBAJICHTHOM CBSI3U.
OOMEHHBIH U

ObvscHambs HEPTHBIE CBOMCTBA
0J1arOpOIHBIX Ta30B
0COOEHHOCTSIMHU CTPOCHHS UX
aToma.

Xapaxmepuzoeams KOBaJICHTHYIO
CBSI3b KaK CBSA3b, BOSHUKAIOMIYIO 32
cuéT 00pazoBaHUs OOIIMX

[TpuBneKaTh BHUMaHUE 00yJarOIUXCs K
00cyx1aemMoii Ha ypoke uH(popMauy,
AKTUBHU3allUU Mo3HaBaTEeILHOM
NEeSTEILHOCTH 00yYaIOIIUXCSl.

M c1101630BaTh BOCIUTATEIBHBIC
BO3MO>KHOCTH COJIEp’KaHUS y4eOHOTO
MpeaMeTa uepes3 noaoop

Monenb TTOHOPHO- PIIEKTPOHHBIX MAp MYTEM COOTBETCTBYIOIIUX TEKCTOB U1 UTEHUS,
MOJISIPHOTO AKLIENTOPHBII [EPEKPbIBAHUS IIEKTPOHHBIX 3ajay Juis pelieHus, IpoOIeMHbIX
00BbEMa raza. MEXaHU3MBI opOuTaen. CUTYyaIHi JJisi 00CYKJICHHS B KJlacce.
00pasoBaHus Knaccuguyuposams xoBaneHTHbIe  [CO31aBaTh JOBEPUTEIbHBIA ICUXOIIOTMYECKUH
KOBAJICHTHBIX CBA3CH.  [CBSI3M IO Pa3HBIM OCHOBAHUSIM. KJIMMaT B KJIACCE BO BPEMs ypOKa.
= [lonsipHocTh cBsI3U M |Vemanasnusams 3aBUCUMOCTD
% MOJISIPHOCTH MeEX 1y TUTIOM XHUMHUYECKOU CBSI3H,
er> MOJIEKYJIBL. TUTIOM KPUCTAJUTMUECKOH PEeIETKN
< MonexkyspHbIe 1 1 GU3MYECKUMU CBOMCTBAMHU
AQTOMHBIE BEIIECTB.
KpUCTAJUINYECKHE
[PELIETKHU.
10 Mertammuueckas  [Jemoncmpayuu.  MeTtanmuyeckue Xapaxmepuzosame Metarnueckyto [IpuBriexkats BHUMaHHE 00yJaroMuXCs K
XMMHUYEcKasi cBsi3b.Moaenu KpUCTAITTINYECKHE CBSI3b KaK CBSI3b MEXy HOH- 00cy)x1aeMoil Ha ypoke HHpOpMaIHH,
KPUCTAUIMYECKUX  [PEIIETKH. AQTOMaMU B METAJIJIaX U CIUIaBax AKTUBU3ALIMHU MIO3HABATEIbHOMN
PEIIETOK Mertammyeckas MOCPEICTBOM 00001IECTBIEHHBIX NesITeNbHOCTH 00YJaroIIUXCsl.
METaJUIOB. XUMUYECKasl CBS3b: BAJICHTHBIX 3JIEKTPOHOB. Mcronp30BaTh BOCIUTATENbHBIE
Ula0. padora Ne2  MOH-aTOMBI U O0vsacHAMb SAUHYIO IPUPOTY BO3MOKHOCTH COJIEpKaHUs y4eOHOTO
MopenupoBaHue  PIEKTPOHHBIN ras. XUMUYECKUX CBS3EH. mpeaMeTa yepes3 no00p
METaJUIMYECKON dusnueckue cBoicTBa |Ycemanagnusams 3aBUCUMOCTh COOTBETCTBYIOLIUX TEKCTOB JJIs1 YTEHUS,
KPUCTAJUNIMYECKOW  [METaJUIOB M UX MEX1y TUTIOM XUMUYECKOU CBSI3M,  Bajady AJs peuieHusi, mpoOIeMHBIX
[PEILIETKH. MPUMEHEHHUE HAa OCHOBE [TMIIOM KPUCTAINIMYECKON PEMIETKH  (CUTYyallui A1t 00CY>KIeHHs B Kiacce.
ATHX cBOUCTB. CrutaBbl [ GU3NYECKUMU CBOMCTBAMU Opranu3oBbIBaTh IPYMIOBbIE (DOPMBI
5 YEPHBIE U LIBETHBIE. BEILIECTB. y4eOHO e TeTbHOCTH.
% KPUCTAUINYECKON Onuparbes Ha )KU3HEHHBIN OTIBIT
uf [PEILIETKN. 0Oyyaromuxcs, NpUBOIA AeHCTBEHHbIE

MPUMEPBI.
Co3aBaTh JOBEPUTEIBHBIN
MCUXOJIOTMYECKUH KIMMaT B KJIACCE BO BPEMSI

ypoKa.




11 Bonopoanas Vlemoncmpayuu.  [BonopoaHas Xapaxmepuzoeams BOJOPOIHYIO [TpuBekaTh BHUMaHUE 00YyUAIONTUXCS K
XMMHUYECKAs BuneopparMeHThI U XUMHYECKAs CBA3b: CBSI3b KaK OCOOBIN THII XUMUYECKOH  |00CyXKIaeMoil Ha ypoke HHpopManuu,
CBSI3b. CJIaliIbl MEXKMOJIEKYISIPHASt U [CBSI3U. AKTUBU3AIIUH [T03HABATEIHHOM
«CTpYKTYpBI BHYTPUMOJICKYISIpHAst  |Paziuuams MEXMONEKYISIPHYIO U [IEATEIIBHOCTH 00yJarOIIuXCSl.
OeKay. . 3HaueHue BHYTPUMOJICKYIISPHYIO M croap30BaTh BOCIIUTATEIbHbIC
JIa0. padora Ne3  [BOOpOIHO CBS3H B BOJIOPOJIHBIE CBA3H. BO3MOYHOCTH COJEpKaHUS y1eOHOTO
JleHatyparus O6enKa.npupo/ie v )KU3HN Yemanaenueams MexxnpeMeTHBIE  [IpenMeTa depe3 moa00p
YeTIOBEKA. CBSI3U C OMOJIOTHEN Ha OCHOBE COOTBETCTBYOIIUX TEKCTOB IS YTCHUS,
paccMOTPEHHS TPUPOIBI 3ajiad JyIsl PEIICHUS, TPOOIEMHBIX
BOJIOPOJTHOM CBSI3M U €€ POJIU B CUTYalui 1Jist OOCYXKJICHHS B KJ1acce.
. OpraHu3aIuy )KUBOH MaTepHH. Oprann30BEIBaTh TPYIIIIOBEIE (DOPMBI
5 y4eOHOM JEeSTEIHHOCTH.
o;} Onuparbest Ha )KU3HECHHBIN OITBIT
© 00yJaronuxcsi, MpUBOIS JCHCTBEHHBIE
MIPUMEPEI.
Co3maBaTh JOBEPUTEIbHBIN
MCUXOJIOTUIECKUH KITMMAT B KJIacce BO BpeMs
poKa.
12 [Tonmmepsl. Vlemoncmpayuu.  [lonuMepsl, ux Xapakxmepuzosamo nonumepsl Kak  [[puBrnekats BHUMaHHE 00yJarOMnXCs K
Konnexuumn MOJTYYCHHE: PEAKIIUH  [BBICOKOMOJICKYJISIPHBIE 00cy)x1aeMoi Ha ypoke HH(pOpMaIHH,
«I[ImacTmacchly. MOJIMMEPHU3AIN U COCIMHECHUSI. AKTUBU3AIMH IT03HABATEIHHON
O6pa31bl TIOJTMKOH ICHCAITHH. Paznuuams peaxim NesITeNbHOCTH 00YyJaroIuXCsl.
Heopranndyeckux  [[lmactmacchl. MOJIMMEPHU3AIN U Mcnosib30BaTh BOCIUTATEIbHBIE
= MOJIMMEPOB — Heopranuyeckue MOJTMKOH ICHCAIHH. BO3MOYHOCTH COJIEpKaHUS yueOHOTO
% BEILIECTB AaTOMHOM  [[TOJIUMEPHI. Yemanaenueams enHCTBO mpeaMeTa yepes3 nojaoop
g CTPYKTYPBI. OpraHUYeCcKON U HEOPraHUYECKONH  COOTBETCTBYIOUIUX TEKCTOB JJISl YTCHMUS,

XUMHUHU Ha IIPUMEPC
HCOPraHUYCCKUX ITOJIMMCPOB.

Bagaq ajid pCUICHUA, HpO6HCMHBIX

CUTyalui asst 00CyKIeHHsI B Kiacce.




13

7 "Henens

BosiokHa.

V[emoncmpayuu.
Konnexiym
«BookHa.

OcobeHnHocTH
CTPOEHUS BOJIOKOH.
Knaccuduxanus
[OJIMMEPOB
Haubonee mupoko
[pacrpocTpaHEeHHbIE
[OJIUMEPBI.
Mex1yHapoIHbIe
a00peBUaTypbl
MapKHPOBKH U3JIETUI
13 [O0JIUMEPOB.
Paznuune mexny
MOJIUMEPOM KaK
BELIECTBOM U
MOJTMMEPHBIM
MaTepHuaJoM Ha ero

OCHOBC.

Onucvieams BaKHEHIIINE
MPCACTABUTCIIN I1JIACTMACC U
BOJIOKOH I Ha3bIBaTh 00JACTH UX
IMPUMCHCHUS.

[TpuBneKaTh BHUMaHUE 00yJarOIUXCs K
00Ocyx1aemMoii Ha ypoke uH(popmau,
AKTHUBHU3alluH1 MMO03HABATEIILHOM
NEeSTEILHOCTH 00yYaIOIIUXCSl.

M crnonp30BaTh BOCHUTATEIBHEBIC
BO3MO>KHOCTH COJIEp’KaHUS y4eOHOTO
MpeaMeTa uepes3 noaoop
COOTBCTCTBYIOIIMX TCKCTOB AJIAA YTCHUA,
3ajay Juisd pelieHus, IpoOIeMHBIX
CUTyalui as 00CyKIeHHsI B Kiacce.
Co3naBaTh JOBEPUTEIbHBIN

ypoKa.

IMCUXOJIOTHYSCKHI KIIMMAT B KJIACCE BO BpeMs




14-
15

7-8 Henenn

JlucriepcHblie
CUCTEMBI.

V[emoncmpayuu.
O6pasisl
[Pa3IUYHbIX
ITUCTIEPCHBIX
CUCTEM:
BMYIIbCUH,
CYCIIEH3HI,
A’pO30J1eH, renen
1 30JI€H.
Koaryssius.
Cunepesuc.

UIab. pabora Ne4.
[Tonyuenue
BMYIbCUN
[PaCTUTEILHOTO
Macria.
[Tomyuenue
CYCIIEH3UH
«M3BECTKOBOTO
MOJIOKa».
[Tomyuenue
KOJUTOUIHOTO
pacTBopa
KYpHUHOTO OejKa 1
MCCEI0BaHUE €ro
CBOWCTB C
[TOMOILBIO
lTa3epHOM YKa3KH.

JlucniepcHbIE CUCTEMBIL:

micriepcHas dasa u

JAUCIICPCUOHHAA CpCa.

Knaccuduxanus
TTMCTIEPCHBIX CUCTEM
10 arperaTHoMy
COCTOSIHHIO U TIO
[pa3Mepy 4acTuiy
(asbl.
['pyboaucnepcHbie
CHCTEMBI: SMYJIbCHH,
CYCTICH3HH, a9PO30JIH.
ToHKOIMCIIEPCHBIE

CHCTCMBI. 30JI1 U T'CJIN.

Cunepesuc u
[KOaryJIsius.

Xapaxmepuzoeams pazauyHbIe
THIIBI JUCIICPCHBIX CUCTEM Ha
OCHOBE arperaTHOTrO COCTOSIHUS
mrcriepcHoi (asbl u
NTMCTIEPCUOHHOM CPEJIbI.
Packpuvleéams pob Pa3IHIHBIX
TUIIOB TUCIICPCHBIX CHCTEM B
PKU3HU TIPUPOJIBI U 00IIECTBA.
IIposodums, Hab00amMs u
ONUCHI6AMb XUMHYECKUH
PKCTIEPHMEHT.

[TpuBneKaTh BHUMaHUE 00yJarOIUXCs K
00cyx1aemMoii Ha ypoke uH(popMauy,
AKTUBU3AIIUH [T03HABATEIHHOM
NEeSTEILHOCTH 00yYaIOIIUXCSl.

M croap30BaTh BOCIIUTATEIbHbIC
BO3MO>KHOCTH COJIEp’KaHUS y4eOHOTO
MpeaMeTa uepes3 noaoop
COOTBETCTBYIOIIUX TEKCTOB JIsl YTCHUS,
3ajay Juisd pelieHus, IpoOIeMHBIX
CUTyalui as 00CyKIeHHsI B Kiacce.
Opranu3oBbIBaTh IPYNIOBbIE (POPMBI
Y4eOHON eI TENbHOCTH.

OnupaThbCst Ha )KU3HEHHBIN OTIBIT
00yJaronuxcsi, MpUBOIS JCHCTBEHHBIE
MPUMEPBIL.

Co3maBaTh JOBEPUTEIbHBIN
MCUXOJIOTUIECKUH KITMMAT B KJIacce BO BpeMs
ypOKa.




16- MaccoBasg i~ |Pemenue Pemenue pacuetHbix  |Vmems HaxoOums MaccoByXO WIH  |Peaan30oBbIBaTh BOCIIUTATENIbHBIE
17 oOBEeMHAs IO [pacUeTHBIX 33Ja4. [Baaad. MaccoBass Wi [0ObEMHYIO JIOJI0 KOMIIOHEHTOB B [BO3MOKHOCTH B Pa3JIMYHBIX BUJIAX
KOMITOHEHTOB B oOBbeMHast 1011 CMECH. NesITEIbHOCTH 00Y4YaOIUXCsl CO
CMECH. KOMIIOHEHTOB B CJIOBECHOM (3HaKOBOI ) OCHOBOM: pelIeHre
CMECH. TEKCTOBBIX KOJIMUECTBEHHBIX U
KaueCTBEHHBIX 3a]1a4, BHITIOJHEHUE
3aJIaHAN 110 Pa3rPAHUYCHHUIO IOHATHMN.
= McnoJsib30BaTh BOCIUTATEIbHBIE
OE BO3MO>KHOCTH COJIEp’KaHUs y4eOHOTO
s MpeaMeTa uepes mnoaoop
COOTBETCTBYIOILMX 3a]a4 JAJIs peIlICHuUs,
MPOOJIEMHBIX CUTYaIUH JJ11 00CYKICHUS B
KJ1acce.
18 MaccoBas gonsi  [PemeHue Pemenue pacueTHbIX  [YMETb HaxoOums MacCOBYIO I0JIt0  |Peaqn30BbIBaTh BOCIIUTATENbHBIE
o BBIXO/a pacueTHBIX 3aJa4. [3ajady. MaccoBas 10Ji1  [IPOJIYKTa OT TEOPETUUECKHI BO3MOKHOCTH B Pa3JIMYHBIX BUJIAX
5 MPOJYKTa OT BBIXOJA MMPOJIYKTAa OT  [BO3MOXKHOTO. NesITeIbHOCTH 00Y4YaIoIIUXCsl CO
) TEOPETUIECKHI TEOPETUUECKU CJIOBECHOM (3HaKOBOI ) OCHOBOM: pelICHNE
; BO3MO>KHOTO. BO3MO>KHOTO. TEKCTOBBIX KOJTMYECTBEHHBIX U
19 O0bemuast ot |Perrenue Pemenne pacueTHBIX 'YMeTb Haxooums OOBEMHYIO IOJIFO  [KaYECTBEHHBIX 3aa4, BHIIIOTHECHUE
BBIXO/a pacueTHbIX 3a1a4. Bagad. O0bemMHas MPOJIYKTa OT TEOPETUUECKHI BaJlaHUil M0 pa3rpaHUYEHUIO OHITUH.
MPOJIyKTa OT 0JIs1 BBIXO/1a BO3MO>KHOTO. Mcnosib30BaTh BOCIUTATEIbHBIE
TEOPETUYECKU MPOIYKTa OT BO3MOYHOCTH COJIEpKaHUS yueOHOTO
= BO3MO>KHOTO. TEOPETHYECKU mpenMeTa yepes3 noaoop
g BO3MO>KHOTO. COOTBETCTBYIOIIUX 3324 AJIs peIlICHuUs,
2 MPOOJIEMHBIX CUTYaLH A1t 00CYKIeHUS B
S KJ1acce.
20 Pemenue 3agau  [Pemenue Pemenue pacueTHbIX  [YMETb HaXoOums MacCOBYIO I0JI0  |Peaqn30BbIBaTh BOCIIUTATENIbHBIC
C HCIIOJIb30BAaHUE [pacUeTHBIX 3a/a4. [3aaad. MaccoBasi oyl [ipuMeceil. BO3MOYKHOCTH B PA3JTUYHBIX BUIAX
= M MOHSTHUS [IPUMECEH. NesITeNbHOCTH 00YUYaOIIUXCS CO
o «MaccoBast J10J1s CIIOBECHO (3HAKOBOI) OCHOBOIA: peIIeHHE
2 rpuMeceii». TEKCTOBBIX KOJIMYECTBEHHBIX U
S KaueCTBEHHBIX 3a]1a4, BHIMIOJHEHUE
21 Pemenue 3anay.  [Pemenue Pemrenue pacyeTHBIX  [YMETb npumeHsms TCOPETHUSCKHE — BaJaHui 10 pasrpaHUYCHHIO TIOHATHH.
[pacueTHBIX 33/1a4y.  [3ajJad. BHAHMSI IPU PEIICHUH 3a/1a4. McnoJsib30BaTh BOCIIUTATEIbHBIE

11 menens

BO3MO>KHOCTH COJICP’KaHUS yYCOHOTO
mpeaMeTa yepes3 moaoop
COOTBETCTBYIOIIUX 3314 JUTSI PEIICHUS,
MpOOJIEMHBIX CUTYAITUH JJ1s1 00CYXKICHUS B
KJ1acce.




22 O0600611IeHNE U 0060011IEHNE U CTpoeHHE BEIIeCTBa, | 3HAmMb TMOHITUS «BEIIECTBOY, Peann30BBIBATH BOCIIUTATEIBHBIE
CUCTeMaTH3alHs [CUCTeMAaTH3alusl  [XUMUYECKasl CBS3b, XUM. 2JIEMEHT», «aTOM», BO3MOYKHOCTH B Pa3JIMYHBIX BUIAX
BHAHUU II0 TEME BHAHUU KPUCTAUIMYECKUE «MOJIEKYJIa», NEATENBHOCTH, 00y4aIOIUXCs CO CJIOBECHOM
«CtpoeHue [PEIICTKH, IIOJTMUMEPBI,  (QIEKTPOOTPULIATEIBHOCTDY, (3HAKOBOIH) OCHOBOM: CHCTEMATH3AIIHS
BEILIECTBAY. WCTUHHBIE U (BaJIEHTHOCTbY», «CTEIEHb yaeOHOro MaTepuaa. .
KOJUTOUTHBIE OKHCIICHHS», «BEIICCTBA Cosnasatb AOBCPUTCIHHEIN
DACTBODBL, MOJTCKYIIAPHOTO H MCUXOJIOTUYCCKHUIA KIIMMAT B KJIACCE BO BPEMsI
HEMOJICKYIIIPHOTO CTPOCHHS, YpOKa.
= YTJIEPOJHBIN CKEJIET»,
S «(DyHKIIMOHAIbHAS TPYIITIAY,
2 KU30MECPHUS», KTOMOJIOTHSD.
= O0vscHAMb 3aBUCUMOCTb CBOMCTB
BEIECTB OT UX COCTAaBA U CTPOCHWS;
[IPUPOY XMMUYECKON
CBSI3U.
23 KontpoJabHas padora Nel o reme «CTpoeHue BEIIECTBY [MToOyxnaTh oOyuarommuxcsi coO0IaTh Ha
- YPOKE TIPHHIIUITE YIeOHON MUCIHMILTAHBI U
2 CaMOOPIraHN3aALHN.
S
Tema 2. Xumunueckue peakuuu (19 u)
24 Kaccuduxarmst Peaxiuu 6e3 Knaccuguyuposamv XAMHUIECKUE [TpuBnekaTh BHUMaHUE O0Oy4YaIOIINXCS K
XMMHYECKUX M3MEHEHHUS COCTaBa PEaKIuy Mo pa3IuyHbIM 00cy)x1aeMoil Ha ypoke HHpOpMaIHH,
[PEaKIIHIA. BEIIIECTB! OCHOBaHUSIM. AKTUBU3AIMH IT03HABATEIHHON
Peakiuy, QITOTPOTIM3AIUH U NesITeNbHOCTH 00YJarOIIUXCsl.
maymve 6e3 M30MEpPHU3AIHH. Mcnosib30BaTh BOCIUTATEIbHBIC
M3MEHEHHS [TprumHbI BO3MOYHOCTH COJIEp>KaHUsI y1eOHOTO
cocTaBa QITOTPOITHH. mpeaMeTa yepes3 noaoop
BEIIIECTB. COOTBETCTBYIOIIUX TEKCTOB I UTCHUS,

12 wenens

Baad IJis1 pCUICHHA, HpO6HCMHLIX

CUTyalui ais 00CyKJIeHHsl B Kiacce.




25 Peakiuy, JIa6. padora NeS.  [Knaccudukarus [Iposooums, Hab0damb u [TpuBneKaTh BHUMaHUE 00yJarOIUXCs K
MTYILHE C [TpoBeneHue [pEaKUU MO YUCITY U onucvLI8ams XUMUYECKHI 00CcyxaeMoii Ha ypoke HHPOpMAIHH,
M3MEHEHHEM pEaKIii, UAYIIUX [COCTaBY PEareHTOB M PKCIICPUMEHT. AKTUBH3AINH TO3HABATEIHHON
cocTaBa 10 KOHIIA, TIO npoaykToB Peakiun  [YMeTh paziuuams peakuuu MeATeIbHOCTH 00yJarOIIUXCS.

BEIIIECTB. npasuity beproute. coenuHenus, COCIMHEHUS, Pa3JIOKEHUS, Mcrnosib30BaTh BOCIUTATEILHBIC
[pa3II0KEHN, BaMeIeHus U OOMeHa. BO3MOYHOCTH COJICPXKaHUS YIeOHOTO
3aMelIeHus 1 0OMeHa. MpeaMeTa uepes3 noaoop

COOTBETCTBYOIIUX TEKCTOB IS YTCHUS,
3ajay Juisd pelieHus, IpoOIeMHBIX
CUTyalui as 00CyKIeHHsI B Kiacce.

= Opranu3oBbIBaTh IPYNIOBbIE (POPMBI

o y4eOHOM JEeSTEIHHOCTH.

2 Onuparbest Ha )KU3HECHHBIN OITBIT

< 00y4aroIuXcsl, IPUBOJIS I1€HCTBEHHBIE
MIPUMEPEI.
Co3maBaTh JOBEPUTEIbHBIN
MCUXOJIOTUYCCKHUIA KIIMMAT B KJIACCE BO BPEMsI

poKa.

26 Tepmoxumuueck [lemoncmpayuu.  [Knaccudukanus Xapakmepuzoeams TETIIOBOK [TpuBnekaTh BHUMaHUE 00YJAIOIITNXCS K
e PEaKIIuH. DJK30- 1 [peakuuii mo APPEKT XMMUYECKUX PEaKIUi M Ha  0OCYKIaeMoi Ha ypoke HH(pOpMaInHu,

DHAOTEPMHUYECKUE (TCITIOBOMY 3(PPEeKTy.  [er0o OCHOBE PAa3INYaTh 3K30- U AKTUBU3AIMH IT03HABATEIHHON
[PEaKIIHH. TepMoxummnueckue SHAOTEPMHUUECKUE PEAKIIUH. NesITeNbHOCTH 00YyJaroIuXCsl.
TermnoBbie YpaBHEHUS pEaKIUid. OTpakaTh TETUIOBOH ekt Mcronp30BaTh BOCIIUTATEIBHBIC
SIBIICHUS TIPU XMMHMYECKHUX PEaKLMi Ha IUCbME C  [BO3MOXKHOCTH COJICPIKAHHSI y4eOHOTO

= [pacTBOpEHUU MOMOIIHI0 TEPMOXUMUYECKUX mpeaMeTa yepes3 nojaoop

g CEpHOM KUCIIOTHI YpaBHEHHI. COOTBETCTBYIOIIUX TEKCTOB U1 UTECHUS,

2 M1 aMMHUAYHON [Ipo6ooums pacu€Thbl HA OCHOBE Bajay Jyis pelieHus, mpoOIeMHbIX

™ CEJIUTPHI. TEPMOXUMHUYECKUX YPABHEHHIA. CUTyalui asst 00CyKIeHHsI B Kiacce.




27-
28

14 wenens

CKopoCTb
XUMHUYCCKUX
[PEAKLIMIA.

V[emoncmpayuu.
3aBHCHUMOCTD
CKOPOCTH PEaAKIUU
OT MPUPO/IBI
BEIIIECTB.
B3aumopeiicTBre
[PACTBOPOB CEPHOM
KHCJIOTBI C
pacTBOpamMu
Tuocynbdara
HaTpHsl pa3IudHON
KOHIICHTPAIIUH U
TeMIIepaTyphl.
Paznoxenue
MepoKCHIa
BOJIOpOJIA C
ITOMOIITHIO
HEOPraHMIEeCKUX
KaTaau3aToOpOB U
MPUPOTHBIX
00BEKTOB,
COIepKaITUX
KaTayiazy.

Ulao. paGora Ne6.
Pazmoxxenne
repoKcuia
BOJIOPOJIA C
TOMOIIIBIO
IMIOKCHIa
MapraHia.

CKOpOCTh XUMUYECKOM
peakyu u GaKTopsl €€
3aBUCHMOCTH: IIPUPOA
[pearupyronmx
BEIIIECTB, TUIOMIAIb HX
COIIPUKOCHOBEHHUS,
remMIeparypa,
KOHIICHTpALus 1
HAJIMYME KaTau3aTopa.
Karanms. ®epMeHTHI.
MHrnouTopsI.

Xapaxmepuzoeamb CKOPOCTb
XUMHUYECKON peakuu U (PaKTOpbI
3aBUCUMOCTU CKOPOCTH
XUMUYECKON pEeaKIK OT IPUPOIbI
[pearupyroumx BeniecTB, ux
KOHIICHTPALIMU, TEMIIEPATYPHI,
TJI0IIAIU COTIPUKOCHOBEHHMS
BEIIICCTB.

IIposodums, Hab00amMs u
onucvl8ams XAUMUICCKHAN
PKCIIEPUMEHT C IIOMOTIIBIO POJHOTO
SI3BIKA M SI3BIKA XUMUH.
Xapaxmepuzoeame KaTanu3aTOPhI
1 KaTaJu3 KaK CriocoObl
YIIPABJICHHUS] CKOPOCTHIO
XUMHYECKOW PEaKIUH.
Yemanaenueams Ha OCHOBE
MEXITPEAMETHBIX CBA3EH C
OuoJioruer oouiee, 0COOEHHOE U
eIMHUIHOE TSI PEPMEHTOB KaK
OMOJIOTHYECKNX KaTaJIu3aTOPOB.
Packpvieamsb poiib HEPMEHTOB B
OpraHu3aIuy )KU3HU Ha 3eMIie, a
TaK)K€ B ITUIIEBOI U MEIUIIMHCKOMN
MTPOMBIIIJIEHHOCTH.

[TpuBneKaTh BHUMaHUE 00yJarOIUXCs K
00cyx1aemMoii Ha ypoke uH(popMauy,
AKTUBU3AIIUH [T03HABATEIHHOM
NEeSTEILHOCTH 00yYaIOIIUXCSl.

M croap30BaTh BOCIIUTATEIbHbIC
BO3MO>KHOCTH COJIEp’KaHUS y4eOHOTO
MpeaMeTa uepes3 noaoop
COOTBETCTBYIOIIUX TEKCTOB JIsl YTCHUS,
3ajiay Juisd pelieHus, IpoOIeMHbIX
CUTyalui as 00CyKIeHHsI B Kiacce.
Opranu3oBbIBaTh IPYNIOBbIE (POPMBI
Y4eOHON eI TENbHOCTH.

OnupaThbCst Ha )KU3HEHHBIN OTIBIT
00y4aroIuXcsl, IPUBOJIS I1€HCTBEHHBIE
MPUMEPBIL.

Co3maBaTh JOBEPUTEIbHBIN
MCUXOJIOTUIECKUH KITMMAT B KJIacce BO BpeMs
ypOKa.




29 OOpaTuMocCTb OO6patumeble u 3namo KIacCUPUKALINIO XUM. [TpuBneKaTh BHUMaHUE 00yJarOIUXCs K
XMMUYECKUX HeoOpaTumble peakuuii (oOpaTUMbIe U 00cyx1aemMoii Ha ypoke uH(popMauy,
PEaKITHiA. XUMUYECKHUE PEaKIIMU. [HEeoOpaTHMBbIe), IIOHATHE AKTUBU3AIIUH [T03HABATEIHHOM

IXuMuueckoe «XHMHYECKOE PaBHOBECUE» U MeATeIbHOCTH 00yJarOIIUXCS.
[paBHOBECHE. YCIIOBHSI €70 CMEIICHHUS. M croap30BaTh BOCIIUTATEIbHbIC
— BO3MO>KHOCTH COJIEp’KaHUS y4eOHOTO
2 npeaMera yepes moaoop
=1 COOTBETCTBYIOIIUX TEKCTOB JIsl YTCHUS,
3ajay Juisd pelieHus, IpoOIeMHBIX
CUTyalui ajisi 00CyKIeHHsI B Kiacce.

30 XIMHUIeCKoe Vlemoncmpayuu. [ XUMHUYECKOE Xapakmepuzoeams COCTOSHUS [TpuBnexkaTh BHUMaHUE 00YJArOIINXCS K
paBHOBECHE H CmMmerieHne [paBHOBECHE H XHUMHAYECKOTO PAaBHOBECHS U 00OcyxmaemMoii Ha ypoke nH(popmMaIum,
CIIOCOOBI €T [paBHOBECHS B CIIOCOOBI €ro CIOCOOBI €ro CMEIICHUSI. AKTUBHU3AIMH TIO3HABATEIHLHOM
CMEIIICHMUS. cucreme Fedt + cMmernienus. O6mas [Tpencka3piBaTh HAIIpaBICHUE NMEeSTEIHHOCTH 00yYaIOIIUXCSl.

3NCS™ « XapaKTEePHUCTHKA CMEIICHHUS] XUMUIECKOTO McroJib30BaTh BOCIUTATEILHBIC
Fe(NCS)3 [pEaKIIMM CUHTE3a [PaBHOBECHSI IIPU U3MEHEHUU BO3MOYKHOCTH COJIEpKaHUs yueOHOTO
aMMHAaKa U YCIOBUS YCIIOBHH TTPOBEICHHS 00paTUMOi MpeaMeTa uepes3 moaoop
CMEIICHUS XUMHAYECKON peaKIui. COOTBETCTBYIOIIUX TEKCTOB ISl YTCHUS,
[paBHOBECHS Apaymenmuposams BHIOOP 3ajay Jyisd pelieHus, IpoOIeMHBIX
= MPOU3BOICTBEHHOTO ONTUMAJIBHBIX YCIOBUIA CUTyalui AJist 00CyKIeHHsI B Kiacce.
= porecca BIpaBo. MPOBEICHUS TEXHOJIOIHUECKOTO Co3naBath JOBEpUTENbHBII
= mporecca. MCUXOJIOTMYECKUI KIMMAT B KJIACCE BO BPEMsI

\Habarooams u onucwieams

ODKCIICPUMCEHT.

ITEMOHCTPAIMOHHBINA XUMHYECKUN

ypOKa.




31- [Maaponus Vlemoncmpayuu.  |[lonatue «ruaponus». | Xapaxmepusoeams ruAPOIN3 KaK [TpuBneKaTh BHUMaHUE 00yJarOIUXCs K
32 COJIEH. ['maponus cosner  ['maponus cosei. 0OMEHHOE B3aUMOJICHCTBUE 00cyx1aemMoii Ha ypoke uH(popMauy,
paznuuHoro Tuna. |['uaponus BELIECTB C BOJOM. AKTUBU3ALIMH [103HABATEIbHON
BuneodparMeHTsI 1 [HEOOpaTHUMBIH 1 3anucvlieams ypaBHEHUsI PEaKLIUM NesITEIbHOCTH 00Y4YaroInuXCsl
C1an bl obpatumbiii. Tpu TUIPOJIM3a PA3JIMYHBIX COJIEH. McnoJsib30BaTh BOCIUTATEIBHBIE
«buonornueckas  |ciaydasi TMIpOJIU3a Paznuyams TUAPOIIN3 10 KATHOHY ~ BO3MOYKHOCTHU COJEPIKaHUs yIeOHOTO
[POJIb TUAPOJIM3aY. (cosei. Poib Y aHUOHY. MpeaMeTa uepes3 noaoop
UIa6. padora Ne7 [ruaposnusa B oOMeHe I Ipeocka3zvieams PEAKIIUIO CPEIbI COOTBETCTBYIOIIUX TEKCTOB JJIsl YTCHUS,
McnbiTanue BewiecTs. Poib BOJIHBIX PACTBOPOB COJIEH, 3ajay Juisd pelieHus, IpoOIeMHBIX
MHUKaTOpaMu CUAPOJIN3A B 00pa30BaHHBIX CUIIbHBIM CUTyalui as 00CyKIeHHsI B Kiacce.
= Cpelbl PACTBOPOB  PHEPreTHYECKOM OCHOBAaHUEM U €1a00H KUCIOTOH, Opranu3oBbIBaTh IPYNIOBbIE (POPMBI
e COJIEH pa3IMYHBIX (OOMEHE. CJ1a0bIM OCHOBaHHEM U CHIIBHOM Y4eOHON eI TENbHOCTH.
2 TUIIOB. Paznuunble myTH KHCIJIOTOM. Onuparbces Ha )KU3HEHHBIN OTBIT
et MPOTEKAHUS 00yJaroIuXcsi, MPUBOJIS JCHCTBEHHBIE
TUPOJIN3a COJIEH B MIPUMEPBI.
3aBHUCUMOCTH OT HX Co3maBaTh JOBEPUTEIbHBIN
cocTaBa. MCUXOJIOTMYECKUM KIMMAT B KJIACCE BO BPEMsI
poKa.
33 [Muaponus B [Tpe3zenTanus [ 'uaponus Packpvieams poiab 00paTUMOTO [TpuBiekaTh BHUMaHUE 00y4YaIOIIUXCS K
OpraHu4ecKoit «I'maponus B OpraHUYECKUX FUAPOJIN3A OPraHUUYECKUX 00cy)x1aeMoi Ha ypoke HH(pOpMaIHH,
XMMHH. OpraHu4ecKoi BEIIECTB. COeIMHEHUI KaK OCHOBBI 0OMeHa AKTUBU3ALIMHU MIO3HABATEIbHOMN
XUMHW. buonoruueckas pojab  [BEIIECTB B KUBBIX OPraHU3Max U NesITeNbHOCTH 00YyJaroIuXCsl.
THAIPOJIN3a B oOpatumoro ruaponmn3a AT kak Mcnosib30BaTh BOCIIUTATEBHBIE
OpraHu3Me 4eJOBeKa. |OCHOBBI PHEPTETUYECKOTO OOMEHa B [BO3ZMOYKHOCTH COJIEpKaHUS yueOHOTO
Peakuuu ruponu3aB  PKUBBIX OpraHu3Max. mpeaMeTa yepes3 noa0op
% MPOMBIILICHHOCTH. [Iposooums, Had00ams u COOTBETCTBYIOIIUX TEKCTOB U1 UTECHUS,
5 OnuUCvLIBAMb XUMUYECKUM 3ajad Jyisd pelieHus, IpoOIeMHBIX
'E PKCIIEPUMEHT C MOMOIIBIO0 POJHOTO  CUTYAIlMil 17151 0OCYXIeHHUS B KJlacce.
—

SI3BIKA U SI3bIKa XMMHHW. 3HATH THIIGI
CUAPOJIrM3a OPraHuvdCCKUux

COEIUHEHUIA.




34- OxucnurensHo-  /lemoncmpayuu.  |(OKUCIUTENBHO- Xapaxmepuzoeams OKUCIUTENbHO-  [[I[puBIeKaTh BHUMaHUE 00YJaIOLINXCS K
36 BoccTaHoBuTenb  [[Ipocreiiime BOCCTaHOBHTEJIbHBIC BOCCTAHOBHTEJIbHBIC PEAKLIUU KaK  (00Cy)KJaeMoil Ha ypoke HHpOopMaIuu,
HBIE PEAKIINU. OKHCITUTENBHO- peakiyu. CTeneHpb MPOIIECCHI C K3MEHEHUEM CTETICHEH  [AKTHBU3ALMU MTO3HABATEIbHON
BOCCTAaHOBHUTEJIBH  (OKHCIICHUSL. OKHCJIEHHS 2JIEMEHTOB BEIIECTB, NesITEIbHOCTH 00Yy4aroIuXCsl.
bI€ PEaKLIUU: OxucnuTens u YYaCTBYIOIIMX B PEAKIUH. M croap30BaTh BOCIIUTATEIbHbIC
B3aMOJICUCTBUE  [BOCCTAHOBUTEIIb. Cocmasnsams ypaBHenust OBP ¢ BO3MOYHOCTH COJIEpKaHUs y1eOHOTO
[UHKA ¢ coNisiHOW  (OKUCIIeHHEe U [TOMOIUIbIO METO/1a AIIEKTPOHHOIO peaMeTa yepes3 nojaoop
KHCIIOTON 1 BOCCTAHOBJICHHE. OanaHca. COOTBETCTBYIOIIUX TEKCTOB JIsl YTCHUS,
pKeesa ¢ JIEeKTPOHHBIN OanaHc. |[[Iposodums, Habwoams u 3ajay Juisd pelieHus, IpoOIeMHBIX
cynbdarom onucvLI8amMb XUMUYECKUH CUTyalui as 00CyKIeHHsI B Kiacce.
- memu(I1). PKCIIEPUMEHT C IOMOIIbIO poHOTO  [(OpraHU30BBIBaTh IPYIIIOBBIE (POPMBI
§ UIa6. paGora Ne8 S3bIKa U S3bIKA XUMUH. Y4eOHON eI TENbHOCTH.
) B3aumonerictue Onuparbces Ha )KU3HEHHBIN OTBIT
o pacTBOpa 00yJaroImuXxcs, MPUBO/IS ICHCTBECHHbIE
:'| cynbdara [pUMEpBI.
memu(ll) ¢ Co3maBaTh JOBEPUTEIbHBIN
DKEJIE30M U MCUXOJIOTUIECKUH KITUMAT B KJIACCE BO BPEMS
HIPOKCHJIOM ypOKa.
HATPHSL.
37- DIIEKTPOIIN3 Vlemoncmpayuu.  [DIEKTPOIIU3 Xapakxmepuzosamp >nextponn3 kak  [[IpuBrnexkats BHUMaHHE 00yJaroMuXCs K
38 pacIuIaBoB U Monenn [PacTBOpPOB U OKHCIIMTEITLHO- 00cy)x1aeMoil Ha ypoke HHpOpMaIHH,
[PacTBOPOB. AIIEKTPOIU3EpA. [pacIlIaBoB BOCCTAHOBUTEJIBHBIN IIPOLIECC. AKTUBU3ALIUH [T03HABATEIBHOMN
[Tpaktuueckoe  Mogenb QIIEKTPOJIUTOB. [Ipedckazviéams KaTOJHbBIE U NeATeIbHOCTH 00yJarOIUXCS.
[IPUMEHEHHE BIIEKTPOJIU3HON [IpakTHueckoe QHOHBIE ITPOLIECCH M OTpaXkaTh X  |ICIOJIb30BaTh BOCIIUTATENbHbBIE
DIIEKTPOJIN3A. BaHHBI JJIs1 [IPUMEHEHHE Ha MHUCbME JUI PACIUIaBOB U BO3MO’KHOCTH COJIEp’KaHUs yUeOHOTO
MOTy4EHUS QIIEKTPOJIN3A. BOJIHBIX PACTBOPOB JIEKTPOJIUTOB.  [IpeIMeTa yepe3 noa0op
QIIFOMUHUS. ["a7bBaHOILIACTHKA. Packpuvleamsb IPAKTUIECKOE COOTBETCTBYIOIIUX TEKCTOB U1l YTCHHUS,
O6pa3ibl ["anbBaHOCTETUS. BHaYEHUE HIIEKTPOIIN3A. 3ajiay JIsl peleHusi, poOIeMHbBIX
= poMbIIUIEHHbIX  [PaduHupoBanue. CUTyalui 17151 0OCYKJEHHUs B KJlacce.
= M3, Co3naBath JOBEpPUTEIIbHBIH
= M3rOTOBJIEHHBIX MCUXOJIOTUYECKUH KIIMMaT B KJlacce BO BpeMs
3 Ha OCHOBE ypoKa.

raJIbBAHOIITIACTHUK U
1 raJIbBAHOCTCI'UH.




22 Henens

Menpro. Bembimka

IToprper H. H.
IbekeToBa.

TEPMUTHON CMECH.

[pacTBOpamMu KUCIIOT U
COJIEH.
MertaimorepMus.

Py HAPsHKEHUS.

Habnrooams u onucvieamo
XUMHYECKUN HIKCIIEPUMEHT C
MOMOIIIBIO POJIHOTO SI3bIKA U SI3bIKA
XUMUH

39 MpaxkTuyeckas [Pemenue HHuCcTpyKTax) 1O [Inanuposams, npoooUms Opranu3oBbIBaTh TPYMIOBBIE (OPMBI
padora Ne 1. DKCIIEPUMEHTANIbH  TEXHUKE HaO00ams u onucvI8ams y4eOHOM JesITEIHHOCTH.
Permenue bIX 33724 110 TeMe  |[0€30TacCHOCTH. XUMHUYECKUN IKCTIEPUMEHT C [ToOyxnaTe oOyuarommxcs coONogaTh Ha
DKCIIEpUMEHTaN [« XUMHYeCKast Permenne COOTIOICHHEM TIPABHII TEXHUKH YPOKE TMPHUHIIMUIBI yIeOHON MUCIHUILIAHBI U
= bHBIX 33]1a4 [0 [PeaKIUs». DKCIIEPUMEHTAIbHBIX  [0€30TIaCHOCTH. CaMOOpraHU3aIIH.
= TeMe 3ajad 1o TeEMe
2 «XuMHuueckast «XUMHUECKHE
I CAKITHSIY. CAKIHIY.
40- [ToBTOpEeHUE N [ToBTOpEeHue n TectupoBanue, pelieHueBoinoaHsams TECTHI, pelIaTh 3aJjaun  [PCaTM30BbIBATH BOCITUTATEIBHbIC
41 0000IIICHIE 0000IIIeHIE 3aja4 ¥ yIpakHEHUH 110 [ yIIPaKHEHHS 110 TEME. BO3MOKHOCTH B Pa3/IM4HBIX BUAAX
M3y4EeHHOTO TeMe. [Ipo6oOums OLEHKY COOCTBEHHBIX ~ (CATCIBHOCTH, 06}"53}0111“"“1 CO CIIOBECHOH
- MaTepuaa. IOCTHXKEHHUI B YCBOEHHH TEMBI. (3HAKOBOH) OCHOBOH: CHCTEMATH3ALINS
T Koppexmuposams CBOY 3HAHUS B y€OHOr0 MaTepHaJia.
‘F\.“ COOTBETCTBUU C ILIAHUPYESMBIM
1N PE3yIBTATOM.
42 KonTpoabHas padora Ne 2 « XUMHYECKHE PeaAKIHI. [MoOyxnaTe oOydarommuxcsi coOm0IaTh Ha
— YPOKE TIPHHIIMITB YIeOHOW MUCIMIUIMHBI 1
2 CaMOOPTraHU3alIHN.
S
Tema 3. BemecrBa u ux cBoiicraa (17 1)
43 MeTtaibl. Vlemoncmpayuu.  |O0mme puzndeckue 0606wamob 3HAHUA U JCNaTh [TpuBiekaTh BHUMaHUE 00y4YaIOUIUXCS K
Konnexmst CBOMCTBa METAJJIOB. BBIBOJIbI O 3AKOHOMEPHOCTSX o0cy)xaeMoil Ha ypoke HHpOpMaIHH,
= METaJLIOB. Kraccuduxanus MOJIOKEHUS U UI3MEHEHUM CBOMCTB  AKTHBU3ALUU O3HABATENLHOM
o METAJIJIOB B TEXHUKE U [METAJUIOB B MIEPHOJaX U Tpymnmax NesITeNbHOCTH 00YJarOIIUXCsl.
2 XUMHH. [Teproauueckoil CUCTEMBI. Peann3oBbIBaTH BOCIUTATEIbHBIC
N BO3MOYKHOCTH B PA3JIUYHBIX BUIAX
44 XUMHUYECKUE Vlemoncmpayuu. |O0Ouve xumudeckue  Xapaxmepusogams oOuiue NesITeNbHOCTH O0YJarOINXCS Ha OCHOBE
CBOIiCTBA BzanmopelicTBue  [cBOICTBAa METAILIOB. XMMHUYECKHE CBONCTBA METAIOB BOCITPUSTHUS YJIEMEHTOB
METaJLIOB. KOHIICHTPUPOBAaH  |YCJIOBUS KaK BOCCTAaHOBHTEJICH Ha OCHOBE NMEeCTBUTENLHOCTU: aHATTU3 MPOOIEMHBIX
HOM a30THO B3alMO/ICHCTBUS CTPOCHHUS UX aTOMOB U TIOJIOXKCHUSI ~ [CUTYallHid.
KHCIIOTBI C METAJIJIOB C METAJIJIOB B 3JIEKTPOXUMHUYECKOM Co3naBath JOBEpUTENbHBII

MCUXOJIOTUYECKUH KIIMMAT B KJIACCE BO BPEMS
ypoKa.




45- HemeTarisbl. Vlemoncmpayuu. |[Hemerasuibl Kak Xapaxmepuzoeams o01IME [TpuBneKaTh BHUMaHUE 00yJarOIUXCs K
46 biiaropoiabie Konnexuus OKUCIIUTEIH. XHMHYECKHE CBOMCTBAa HEMETANIOB  0OCYXKIaeMol Ha ypoke WH(OpMAIUH,
ra3bl. HEMETAJUIOB. Hemeraibl, kak KaK OKMCJIMTENEN U BOCCTAHOBUTEJICH @AKTUBU3ALIMU TTO3HABATEIbHOU
Bcenbimika BOCCTAHOBUTENU. P51 [HA OCHOBE CTPOCHHS MX ATOMOB U NEeSTEILHOCTH 00yYaIOIIUXCSl.
HYEPHOTO MOPOXA.  PIIEKTPOOTPULIATENIHHO  [[OJIOKEHUSI HEMETAJIIOB B PATY Peanu3oBbIBaTH BOCUTATEIbHbBIC
BrirecHenmne ctu. nepTHbIC MIH PIIEKTPOOTPHUIIATEILHOCTH. BO3MOKHOCTH B Pa3JIMYHBIX BUJIAX
[aJIOTEHOB U3 UX  [0JaropoHbIe rasbl. Habnaooame u onucvieams NesITeIbHOCTH 00yJaroInXCsl Ha OCHOBE
[PacTBOpPOB XUMUYECKUN SKCTIEPUMEHT C BOCTIPUSITHS SJIEMEHTOB
% IPYTUMH MOMOIIIBIO POJAHOTO SI3bIKA U SI3bIKA  [I€UCTBUTEIHLHOCTH: aHAIU3 MPOOJIEMHBIX
o;} raJIOT€HaMHU. XUMUH. CUTYaIlUH.
™ Co3naBaTh JOBEPUTEIBHBIN
N MCUXOJIOTHYECKUH KIIMMAT B KJIACCE BO BpEeMsI
ypOKa.
47- Kucnotsr Vlemoncmpayuu.  KUCioThl ¢ TOUKH Xapaxmepuzosame oprannueckue  |[[[puBiexkath BHUMaHUE 00YJArOIINXCS K
48 Heopranuveckne [Koutekuus 3pPEHUS ATOMHO- 1 HEOPTaHUYECKUE KUCIIOTHI B 00CyX1aemMoil Ha ypoke nHbOpMaIH,
M OPraHWYCCKH.¢ [OPTaHUYECKMX U [MOJICKYJISIPHOTO CBETE TCOPUH IJICKTPOJUTHYECKON  @AKTUBHU3AIUM ITO3HABATEIIHBHOU
HEOPraHMYEeCKUX  [ydeHusl. KuciaoTsl ¢ TACCOLIMAINA U IPOTOHHOMN NMEeSTENHPHOCTH 00y4JatOIIUXCSI.
KHCIIOT. TOYKY 3pEHUSI TCOPUU  TEOPHH. Mcnosib30BaTh BOCIUTATEIbHBIE
JIa0. padora Ne9  priekTponuTHyeckoit Knaccugpuyuposams OpraHMYeCKUE [BO3MOXKHOCTH COJIEpKaHUS YICOHOTO
Mccnenoanue ITUCCOTIMAITNY. 1 HEOPTaHWYECKUE KUCIOTHI MO mpenMeTa yepes3 noaoop
KOHLIEHTPUPOBaH  |[KUCIOTHI C TOUKH pa3IMYHBIM OCHOBAHUSM. COOTBETCTBYIOLIUX TEKCTOB JIJIsl YTEHUS,
HBIX PACTBOPOB 3pEHUs POTOHHOU Paznuuams ob1ee, 0coOEHHOE U 3ajay Jyisd pelieHus, IpoOIeMHBIX
COJISTHOU U reopuun. O0mue €IMHUYHOE B CBOMCTBAaX a30THOM, CUTyalui asst 00CyKIeHHsI B Kiacce.
YKCYCHOM KMCJIOT ~ XUMHYECKHE CBOMCTBA |[KOHIIEHTPHUPOBAHHOW CEPHOU U Opranu3oBbIBaTh IPYIIOBbIE (GOPMBI
% KareabHbIM KHCJIIOT. MYypaBbUHOM KUCIIOT. y4eOHON eI TeNbHOCTH.
q:)( MeTosoM npu ux  [Knaccudukauus kuciot. [Iposooums, nabarooams u OnupaTtbcs Ha KU3HEHHBIA OIBIT
< pa3baBIeHUN ONnuUCvLIBAMb XUMUIECKHM 0Oy4arouXxcsi, IPUBOIS ACHCTBEHHBIC
o BOJOM. PKCIIEPUMEHT C IOMOIIBIO POJHOTO  [IPUMEPHI.

KMI3bIKA W A3bIKa XUMUH.

Co3naBaTh JOBEPHUTEIbHBIN
[ICUXOJIOTHYECKUI KJIMMAT B KJIACCE BO
BpeMs ypoKa.




49- OcHOBaHUs Vlemoncmpayuu. |OCHOBaHUS C TOUKH Xapaxkmepuzoeams Heoprannueckue [IpuBiekaTs BHUMaHUE 00YJaIOUINXCS K
50 Heopranudeckue [Kosuekuuys BpEHHS] aTOMHO- OCHOBAHUS B CBETE TEOPUU 00CcyxaeMoii Ha ypoke HHPOpMAIHH,
M OpraHuyecKue. [IEI0YEH u MOJIEKYIISIPHOTO HIIEKTPOJIUTUYECKOHN TMCCOLMAINY.  [AKTUBU3ALMHU MTO3HABATEIbHON
AMHIHOB. yaeHus. OcHoBaHusi ¢ [Paznuuams o0liee, 0COOEHHOE U NesITEIbHOCTH 00Yy4aroIuXCsl.
B3anMoelCTBME  TOYKH 3pEHUS TEOPHHU  [EAMHUYHOE B CBOMCTBAX lcrionp30BaTh BOCIIUTATEIBHBIE
apoB PIIEKTPOIUTUYECKON FUAPOKCUAOB U OECKUCIOPOIHBIX BO3MO>KHOCTH COJIEp’KaHUS y4eOHOTO
KOHLICHTPUPOBAH  THCCOIMAIIUH. OCHOBaHM. peaMeTa yepes3 nojaoop
HBIX PAaCTBOPOB OCHOBaHMSI C TOUKH Xapakmepuzoeamu NX B CBETE COOTBETCTBYIOIIUX TEKCTOB JIsl YTCHUS,
COJITHOM KUCJIOTBl  BPEHUS IIPOTOHHOM MPOTOHHON TEOPHUH. 3ajad sl peeHust, MpoOIeMHBIX
M aMMuaka («1piM  reopuun. O0mme IIposooums, Habd00ame u CUTyalui as 00CyKIeHHsI B Kiacce.
0€3 OTHS). XUMHYECKHE CBOMCTBA  [0NUCHIGAMb XUMUYECKUN Opra"u30BbIBaTh IPYIIIOBHIE POPMBI
[Tosyuenue OCHOBaHHH. PKCIEPUMEHT C IOMOIIbIO POJHOTO  [y4eOHOM AeATeIbHOCTH.
aMMUaKa u Knaccuduxanus SI3BIKA U SI3BIKA XUMUH. OnupaThbCst Ha )KU3HEHHBIN OTIBIT
% M3Y4EeHUE €T OCHOBaHHH. 00yJaroImuXxcs, MPUBO/IS ICHCTBECHHbIE
X CBOMCTB. [pUMEpBI.
,f, UIab. paGoTa Co3naBaTh JOBEPHUTEIBHBIN
N Nel0 ITomyuenne MCUXOJIOTMYECKUI KJIIMMAT B KJIACCE BO BPEMsI
HEPacCTBOPUMOTO ypOKa.
FUAPOKCUAA U €TO
B3aMOJIEHICTBUE C
KHCJIOTOH.
o1- AmpoTepHbIe Vlemoncmpayuu. |Avdorepusie okcuabl [ Xapaxmepusoeams opranndeckue  [[puBiexaTh BHUMaHHUE 00Y4arOmUXCs K
52 COCTMHEHUS [lonyuenue U TUAPOKCHIBI. 1 HEOpraHW4YecKrue aM(pOoTepHbIE 00cyx1aeMoil Ha ypoke HHPOpMaIHH,
HeopraHuyeckue [aM(pOTEPHOro [Tosryuenue u COEIMHEHUS KaK BEIECTBA C AKTUBU3ALUH [103HABATEIbHOMN
M OpraHu4ecKkue. [UAPOKCUIA U CBOICTBa MBOMCTBEHHOM (yHKIIMEH NesITeNbHOCTH 00YJaroIIUXCsl.
M3y4EeHHE €ro aM(pOTEepHBIX KHCJIOTHO-OCHOBHBIX CBOMCTB. lcrnoap30BaTh BOCIUTATEIbHbIE
CBOMCTB. HEOPraHNYeCKuX Apaymenmuposams CBOWCTBA BO3MO’KHOCTH COJIEp’KaHUs yUeOHOTO
JIa6. paboTa COEIMHEHUH. AMUHOKHUCIIOT Kak aM(pOTEepPHBIX npeaMera yepes noadop
Nell. [TonydyeHne |AMHHOKHMCIOTHI — OpraHUYeCKUX COCTUHEHUIH. COOTBETCTBYIOIIUX TEKCTOB JJIsl YTEHUS,
aM(bOTEpPHOTO amM(poTepHbIE Packpvieams Ha OCHOBE 3ajiay JIsl peleHusi, poOIeMHbIX
CUAPOKCUAA IPH  |OpraHUYECKue MEXKIPEIMETHBIX CBSI3EH C CUTyalui 17151 0OCYKJIeHUs B KJlacce.
= HE0CTaTKE U COEMHEHHUS. OuosoTHel posib AMUHOKHCIIOT B OpraHu30BbIBaTh IPYMIOBBIE POPMBI
o M30bITKE Enoun. ([lenTuabl u OpraHu3aluK KU3HH. y4eOHO eI TeTbHOCTH.
2 NENTHUHAS CBSI3b. OnupaThbCst Ha )KU3HEHHBIN OITBIT
9 0Oyyaromuxcs, NpUBOIA AeHCTBEHHbIE

MPUMEPBI.
Co31aBaTh JOBEPUTEIBHBIN
MCUXOJIOTMYECKUH KIMMaT B KJIACCE BO BPEMsI

ypoKa.




53- Comn. lemoncmpayuu.  |Knaccudukarys Xapaxmepuzoeams conn [TpuBneKaTh BHUMaHUE 00yJarOIUXCs K
o4 [lony4yenue couieid. JKEcTKOCTh OpPraHNYeCKUX U HEOPraHMYECKUX  [00CyKIaeMoil Ha ypoke HHpopManuu,
PKECTKOM BOJBI M [BOJIBI U CITOCOOBI €€ KHCJIOT B CBETE TEOPUU AKTUBU3AIIUH [T03HABATEIHHOM
ycTpaHeHHe €€ yctpaHeHus. [lepexo  PIIEKTPOJIUTUYECKON IUCCOLMALIMU.  [EATEIBHOCTH 00yJaromuXcsl.
PKECTKOCTH. KapOoHaTa B Knaccugpuyuposams conu o M croap30BaTh BOCIIUTATEIbHbIC
Ulab. paGoTa ruapokapOoOHaT 1 Pa3TUYHBIM OCHOBAHUSIM. BO3MOKHOCTH COJIEpKaHUsI y4eOHOTO
Nel2 Yerpanenue |oOpatHO. O0mue Pasznuuams o6111ee, 0cOOCHHOE 1 MpeaMeTa uepes3 noaoop
PKECTKOCTH BOJBL.  [XUMHUYECKHE CBOMCTBA [@AMHUYHOE B CBOMCTBAX CPEJHUX U COOTBETCTBYIOIIMX TEKCTOB JUIS YTCHHUS,
COJIEH. KHCJIBIX COJIEH. 3ajay Juisd pelieHus, IpoOIeMHBIX
Onucvigams KECTKOCTb BOJIbI U CUTyalui as 00CyKIeHHsI B Kiacce.
= CIIOCOOBI €€ yCTpaHEeHHUS!. Opranu3oBbIBaTh IPYNIOBbIE (POPMBI
o IIposooums, Habd00amo u Y4eOHON eI TENbHOCTH.
= onucvleams XUMHUYECKUI Onuparbces Ha )KU3HEHHBIN OTBIT
N PKCTIEPUMEHT C IIOMOIIBIO POAHOTO  0OYYarOLINXCsl, TPUBOIS ICHCTBEHHBIE
SI3BIKA U SI3BIKA XUMUH. MPUMEPBIL.
Co3maBaTh JOBEPUTEIbHBIN
MCUXOJIOTUIECKUH KITMMAT B KJIacce BO BpeMs
poKa.

55 ["eneTnueckas Ulab. padora ['eneTnueckasi CBs3b B |[3Hamb BaXKHEHIINE CBOMCTBA [TpuBiekaTh BHUMaHUE 00y4YaIOIIUXCS K
CBSI3b MEXKIY Nel3 FEHETUYECKUX psALlax M3yYCHHBIX KJIACCOB. 00CyX1aemMoil Ha ypoke HHGOpPMaIIH,
pa3IUYHBIMU I'eneTnueckas HEOPraHUYEeCKOi U AKTUBU3AIMH IT03HABATEIHHON
KJIaccaMu CBSI3b MEXKIY OpraHUYeCcKON XUMHUH. NeATeIbHOCTH 00yJarOIUXCS.
HEOPraHUYECKU X [pa3IUYHBIMU EnunHcTBO MUpa Mcnosib30BaTh BOCIUTATEIbHBIE
M OPraHu4ecKux  [KJIaCCaMH. BEIIIECTB. BO3MOYHOCTH COJIEpKaHUS yueOHOTO
BEIIECTB. mpeaMeTa yepes3 nojaoop

COOTBETCTBYIOIIUX TEKCTOB U1 UTECHUS,
3ajad Jyisd pelieHus, IpoOIeMHBIX
CUTyalui asst 00CyKIeHHsI B Kiacce.

= OpraHu30BbIBaTh IPYMIIOBbIE POPMBI

g y4eOHOU NeSITeNbHOCTH.

2 OnupaThbCst Ha )KU3HEHHBIN OIBIT

] 0Oyyaromuxcs, NpUBOIA 1eHCTBEHHbIE

MPUMEPBI.
Co3aBaTh JOBEPUTEIBHBIN
MCUXOJIOTHYECKUH KITMMaT B KJacce BO BpeMs

ypoKa.




56 MpakTuyeckaa [Ipakruueckas Pemenue [Inanuposams, npo8OOUMb, OpraHu30BbIBaTh TPYMIIOBLIE (HOPMBI
padora Ne 2. pabota 2 AKCIIEPUMEHTANBHBIX  [HabO100ams U ONuUcCvl8ams Y4EOHOU IEATEIBHOCTH.
Pemenne 3azad 1o Teme: XMMHYECKUN SKCIEPUMEHT C [ToOyxnaTe oOyuarommxcs coONogaTh Ha
BKCIEPUMEHTA «BemecTBa 1 ux COOJIO/ICHHEM MPABUIT TEXHUKU YPOKE MPHUHLIHUITEI YUeOHON AMCHUILUINHBI U
= bHBIX 3aJa4 I10 CBOMCTBa» 0€3011aCHOCTH CaMOOpraHHu3aLly.
0]
= TeMe
i «BemmecTBa 1 ux
X CBOICTBAY
o7- [ToBTOpEeHUE N [ToBTOpEeHue n TectupoBanue, pelieHueBoinoaHsams TECTHI, pelIaTh 3aJjaun  [PCaTM30BbIBATH BOCITUTATEIBHbIC
58 006001IeHNE 006001IeHNE 3ajay ¥ yrpaXHEHUH 10 W yIIPaKHEHUS 110 TEME. BO3MOXHOCTH B Pa3TMIHBIX BUIAX
TEMBI. TeMe. [1p0800UMb OLEHKY COOCTBEHHBIX ~ [ICATETBHOCTH, 00Y4aoIHXCs CO CIIOBECHOM
JOCTHYKEHHH B YCBOSHUH TEMBL (3H36KOBOI/I) OCHOBOM : CHCTEMaTU3aIH
% Koppexmuposamsb CBOY 3HaHUS B éqe HOTO Matepuana. .
BaTh JIOBEPUTEIIHHBIN
X COOTBETCTBUU C IJITAHUPYEMbBIM O3/1aBatTh AOBCPUTE]
= MCUXOJIOTMYECKUM KIMMAT B KJIACCE BO BPEMsI
o pE3yIbTATOM.
¥ ypOKa.
59 KonTpoabHasi padora Ne 3 «BelecTBa 1 HX CBOICTBa». [ToOyxaTh 0Oydaromuxcsi cobmoaaTh Ha
— YPOKE MPHUHIIMITEI Y9eOHON AMCIUTUINHBI U
2 CaMOOPTraHU3alIHN.
o
D

Tema 4. Xumusi 1 coBpeMeHHoe 0011ecTBO (84)




60-
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30-31 venenu

XUMHuyeckas
TEXHOJIOTUS.

V[emoncmpayuu.
Mogenpk KOJIOHHBI
CHHTE3a aMMHaKa
Mo neinb
[MPOMBILLJIEHHON
[YCTaHOBKH
MOJTy4CHUS
CEPHOM KUCIIOTHI.

[TIpoussoxncTeo
aMMHUaKa U METaHoJa.
XuMHuyeckue
[IPOLIECCHI, JIEKALTUE B
OCHOBE ITPOU3BO/JICTBA
aMMUaKa U MeTaHoJja.
IXapaKkTepuCTHKA ITUX
npouecco. O0mmue
HayYHbIE TTPUHIUTIBI
XUMHYECKOTO
[IPOU3BO/ICTBA.
XUMHUYECKHE pEAKINH,
exalue B OCHOBE
[IOJTY4EHHS CEPHOU
KHCJIOTHI, , 4yT'yHa,
CTaJTH, ATFOMUHUS
UepHble U LIBETHBIE
MeTaJlIbl.

[loHsATHE O Cru1aBax.
[IpupoaHbIil ra3 u
He(dTh, mepepaboTka
HeTH, HEPTEXUMUS.
OO01IKe MPUHIUATIB 1
PKOJIOTMYECKHE

PO OIIEMBI
XUMHUYECKOTO
[IPOU3BO/ICTBA.

Xapaxmepuzoeams XUMUYECKYIO
TEXHOJIOTHIO KaK
[POM3BOIUTCIILHYIO CHITY
oO11ecTBa.

Onucvleams XAMHUYECKHE
[POIIECCHI, JIEXKAIIUE B OCHOBE
HpOI/I3BOI[CTBa aMMHaKa nu
METaHOJIa, C IOMOIIBIO POTHOTO
LI3bIKA U SA3bIKA XUMHHU.
Yemanasnusams aHanoruu MeX Iy
NBYMsI IIPOU3BOJICTBAMHU.
Dopmynuposams 001ITUE HAYIHBIE
HpI/IHHI/IHI)I XUMHUYCCKOTO
[POM3BO/ICTRA.

[TpuBekaTh BHUMaHUE 00YyUAIONTUXCS K
00Ocyx1aemMoii Ha ypoke HH(popManuy,
AKTUBHM3AIIMHU II03HABATEILHOM
NEeSTEILHOCTH 00yYaIOIIUXCSl.
Pean3oBbIBaTh BOCIIMTATEILHEIC
BO3MOYKHOCTH B Pa3JIUYHBIX BUIAX
NesITeTLHOCTH 00YJarOIIMXCS HA OCHOBE
BOCITPHUSITHS YJICMEHTOB
NMEMCTBUTEILHOCTH: aHATTU3 MMPOOICMHBIX
CHUTYyalWH.

Co3naBaTh JOBEPUTEIBHBIN
MCUXOJIOTUICCKHUIA KIIMMAT B KJIACCE BO BPEMsI
ypOKa.
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31 "Henens

XuMus B
CEIIbCKOM
XO3SMCTBE U
OBITY.

V[emoncmpayuu.
O6pasisl
MUHEPaTbHBIX
yI0OpEHMIA.
O06pasisl
MOTOIIHX U
MHCTSIIIX
CPEJICTB.
O06pa3ibl
OpPraHUIEeCKUX
[PACTBOPHUTEJIEH.
O06pa3ib!
OBITOBBIX
A9PO30JIEH.

UIab. paGoTa
Nel4
.O3HaKOMJIEHHE C
oOpaszamMu
MUHEpaTbHBIX

Y IOOpEHUA.
PacTBOprMOCTB
KapOuIa 1
IMBOMHOTO
cynepdocdara B
BOJIE.

OCHOBHBIE
MUHEpaJIbHbIC
(a3oTHBIE,

dochophsie,
KaJIMAHbBIC) U
OpraHNYeCKHe
ly100peHus 1 ux
CBONCTBA.
XuMHuyeckue

CpE/ICTBA 3aIIUTHI
pactenuii. beIToBBIE
MOBEPXHOCTHO-
AQKTUBHbBIC
coenmuHeHns. Morolue
W YUCTSAIINE BEIIECTBA.
Oprannyeckue
[PACTBOPUTEIIH.
bBITOBBIE A3PO30JIH.

3namb u paziuyams OCHOBHBIE
MUHEpaJIbHbIE (a30THBIE,
dochopHbie, KaTUHHBIC)
yI0OpeHHSI.
Xapakxmepuzosams o011
MPUHITUIIEL ¥ DKOJIOTHUECKHUE
poOJIEMbl XUMUYECKOTO
MIPOM3BO/ICTBA.

3Hamw npaBuIia OE30MaCHOMN
paboTHI CO cpeAcTBaMU OBITOBOM
XUMUH.

[TpuBneKaTh BHUMaHUE 00yJarOIUXCs K
00cyx1aemMoii Ha ypoke uH(popMauy,
AKTUBU3AIIUH [T03HABATEIHHOM
NEeSTEILHOCTH 00yYaIOIIUXCSl.

M croap30BaTh BOCIIUTATEIbHbIE
BO3MO>KHOCTH COJIEp’KaHUS y4eOHOTO
MpeaMeTa uepes3 noaoop
COOTBETCTBYIOIIUX TEKCTOB JIsl YTCHUS,
3ajay Juisd pelieHus, IpoOIeMHBIX
CUTyalui as 00CyKIeHHsI B Kiacce.
Opranu3oBbIBaTh IPYNIOBbIE (POPMBI
y4eOHOM JEeSTEIHHOCTH.

OnupaThbCst Ha )KU3HEHHBIN OTIBIT
00yJaronuxcsi, MpUBOIS JCHCTBEHHBIE
MPUMEPBIL.

Co3maBaTh JOBEPUTEIbHBIN

ypOKa.

IMCUXOJIOTHYSCKHI KIIMMAT B KJIACCE BO BpeMs




63 Xumuueckas Vlemoncmpayuu.  MapKkupoBka Apeymenmuposams HeoOxonumMocTh [[IpuBiekaTh BHUIMaHUE 00YJarOLINXCS K
PaMOTHOCTh BuneopparMeHThI 1 [yIIaKOBOYHBIX XMMHUYECKON I'PaMOTHOCTH KaK 00cyx1aemMoii Ha ypoke uH(popmau,
KaK KOMIIOHEHT  [CJIaiiibl O CTENIEHN |[MaTepUaos, KOMIIOHEHTa OOIIEKYIbTYPHOU AKTUBU3AIMH [1I03HABATEIbHON
oOrmeit PKOJIOTUYECKOI DIIEKTPOHUKH U KOMIIETEHTHOCTH Y€JIOBEKA. NESATENIEHOCTH 00Y4aroIUXCsl.
KYJIbTYpbI YHCTOTHI TOBapa.  |[OBITOBOM TEXHUKH, Ymems nosryyath HE0OX0IUMYIO cnoJib30BaTh BOCIUTATEIbHBIE
YesioBeKa. JIab. padorta AKOJIOTUYHOTO TOBapa, [MH(POPMAIIUIO C MAPKHPOBOK HA BO3MO>KHOCTH COJICp’KaHUs y4eOHOTO
NelS [IPOAYKTOB IIUTAHUA,  [YIIAKOBKAX PA3JIUYHBIX rpeaMeTa yepes3 noja0op
N3yuenue ATUKETOK IO YXOJly 3@  [IPOMBILUIEHHbIX U COOTBETCTBYIOILIUX TEKCTOB Il UTEHUS,
MapKHpPOBOK 0JIEXKJIOM. [TPOJIOBOJILCTBEHHBIX TOBAPOB. 3a/a4 Jyisd pelieHus, IpoOIeMHBIX
[pa3TMYHBIX BUIOB CUTyalui ajs 00CyXIeHHs B Kiacce.
= MPOMBITIIEHHBIX U Oprau30BbIBATH IPYIIIOBHIE POPMBI
o [IPOJIOBOJILCTBEHH y4eOHOM e TeNbHOCTH.
2 bIX TOBApOB. OrnupaTbcs Ha KU3HEHHBIA OIBIT
P 00yJaroIIUXCsI, MPUBOIA ICHCTBCHHBIC
MPUMEPHI.
Co31aBaTh JOBEPUTEIbHbBIN
MCUXOJIOTMYECKUI KIIUMAT B KJ1acce BO
BpEMs ypoKa.
64- [ToBTOpEHME U TectupoBanue, pelieHueBobinoansams TECThI, PEIIATh 3a1a4d  [Peanu30BbIBATh BOCIIUTATENbHEIE
65 0000IIIeHNE 3a]a4 U yIpakKHEHUH 110 M YIIPaXKHEHHs 110 TEME. BO3MOXKHOCTH B Pa3JIMYHBIX BUJAX
S| Kypca. TeMe. [Ipo60oums OLEHKY COOCTBEHHBIX ~ (ASATEIBHOCTH, 06Y‘ja}0HIHXCﬂ CO CJIOBECHOM
2 [loaBeneHue NOCTHIXKEHUI B YCBOEHUH TEMBIL. (3H2KOBO#) OCHOBO: CHCTEMATH3ALIS
= HUTOTOB Koppexmuposams CBOY 3HaHUS B y4eOHOro MaTepuana.
%. yueOHOTO roja. COOTBETCTBUU C IJIAHUPYEMBIM
o pE3yIbTATOM.
66 HNTorosasi KOHTpPOJIbHas1 padoTa 4. [ToOyxmaTh oOydJaromuxcs cooOI0aaTh
= HA  YpOKE€  MNPUHIUOB  y4eOHOU
2 ITUCHUIIIIMHBI U CAMOOPraHU3alluu.
&
67 AHanus Koppexmuposams CBOY 3HaHUS B Pean30BbIBaTh BOCIUTATENBHBIE
KOHTPOJIbHOU COOTBETCTBUU C IIIAHUPYEMbBIM BO3MOXXHOCTH B Pa3JIMIHbIX BUIAX
PaGoTHL. PE3yaBTATOM. IMesITeNbHOCTH, 00Y4YaIOIINXCS CO CIIOBECHON
= (3HAKOBOI) OCHOBOM: CHCTEMAaTH3aITUs
2 y4eOHOro MaTepuaa.
&
68-70 PezepBHOE
BpeMsL.

34-35




