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1. Komiuiekc 0CHOBHBIX XapaKTEPUCTHK JONOJHUTEIbHOM 00111e00pa30oBaTeIbHOM
o01mepa3sBuBaoLIeiil NPOrpaMMbl

1.1. [losicHuTeNbHAS 3aNINCKA
HopwmatuBHbie mpaBoBbie ocHOBBI pazpadotku JJOOIT:
- denepanbHbIi 3aK0H 0T 29.12.2012 Ne 273-D3 «O06 ob6pazoBanuu B PDOy.

- Konnenus pa3BuTHs AOMOIHUTEIBHOTO o0pa3oBanus aeteil (Pacnopsbkenue [IpaBurenscrea PO ot
04.09.2014 r. Ne 1726-p).

- CAHUTAPHBIE I[TPABUJIA CAHUTAPHO-SITUAEMUOJIOTMYECKHUE TPEBOBAHU S K
OPI'AHU3ALIMAM BOCIIMTAHMA U OBYUYEHMS, OT/IbIXA U O3JIOPOBJIEHUS JIETEN U
MOJIOAEXHU CII 2.4.3648-20 YTBEPXXJIEHBI noctanoBiennem ['maBHOro rocyiapCTBEHHOTO
canuTapHoro Bpaua Poccuiickoii ®eneparyu ot 28 centsops 2020 roga Ne 28 3apeructpupoBaHo B
Munuctepctse octunuu Poccuiickoit @enepanun 18 nexadps 2020 roga peructpanronsbiii Ne 61573

- IInucemo Muno6pnayku Poccuu ot 18.11.2015 Ne 09-3242 «O nanpaBienuu nahopmanuny» (BMecTe C
«MeToTMYeCKUMU PEKOMEHIAIMSIMHE 110 IPOSKTUPOBAHUIO JIOTIOTHUTEIHHBIX 00IIEePa3BUBAIOIINX
porpaMM (BKJIIOYasi pa3HOYPOBHEBBIE TPOTPAMMBI )».

- [Ipuka3 ['maBHOTO yrpaBiieHus: 00pa30BaHMsI U MOJIOACKHON TOJIUTUKU AJITACKOTO Kpast OT
19.03.2015 Ne 535 «O0 yTBep» /I€HUU METOTUIECCKAX PEKOMEHAALNH 110 pa3padoTKe JOMOTHUTEIBHBIX
0011e00pa3oBaTeNbHBIX (00IIEPa3BUBAIOIINX ) TPOTPAMM.

- Yeras MYHULIUITAJIBHOI'O BIOJDKETHOI'O OBILIEOBPA30OBATEJIBHOI'O YUPEXIEHUA
«3ABBAJIOBCKAS CPEJHAA OBIIEOGPA3SOBATEJIbHA

IIIKOJIA Nel 3ABBSJIOBCKOT'O PAVIOHA»

. HOJ‘IO)KGHI/IG O JOITIOJITHUTCIBbHBIX O6H_I606p830BaTeJ'ILHI>IX HpOFpaMMaX, peaJ'II/I3yeMBIX B
MYHULIMITAJIBHOM BIO/KETHOM OBILEOBPA30OBATEJIBHOM VUPEX/IEHUU
«3ABBSIJIOBCKA SI CPEJIHSIS1 OBILEOBPA3ROBATEJIBHAS IIIKOJIA Nel 3ABBSIJIOBCKOT'O
PAMOHA»

- [Ipuxa3z Munnpocsemenust Poccun ot 09.11.2018 Ne 196 «O6 yrBepxxaenuu [lopsiaka opranuzanuu u
OCYILIECTBIICHHsI 00Pa30BATEIBHOMN JEATEIHOCTH IO JOMOJHUTEIBHBIM 0011€00pa30BaTENbHBIM
IIpOrpaMMam»

AKTYyaJIbHOCTB:

B 00y4yennn xumun 0oJblIoe 3HaYeHUE UMEET IKCIIEPUMEHT. AHAIM3UPYS PE3YJIbTaThl MPO-
BEJIEHHBIX OIBITOB, yJaliuecs yoex1aTcs B TOM, YTO T€ WM UHbIE TEOPETHUUECKUE IPEICTaBICHUS
COOTBETCTBYIOT WJIA IIPOTUBOPEYAT PEATTLHOCTU. TOIBKO OCYHIECTBIAS XUMUYECKANA SKCIIEPUMEHT
MO>HO ITPOBEPUTH JOCTOBEPHOCTH IPOTHO30B, CAEIAHHBIX HA OCHOBAHMM Teopuu B mpouecce
AKCIIEPUMEHTAJIbHONU paboThl yyalyuecs NpruoOpETaloT OMbIT O3HAHUS PEATbHOCTH, SBIISIOLIUNACS
Ba)XXHBIM 3TaroM (GOpMHUPOBAHUS Y HUX YOEXKJIEHUH, KOTOpBIE, B CBOIO OUYepE/ib, COCTABIISAIOT OCHOBY
Hay4yHOI0 MUpOBO33peHMsl Peann3anus yka3aHHBIX 1i€JIell BO3MOKHA ITPH OCHAILEHUH IIKOJIBHOTO
KaOMHETa XUMHUH COBPEMEHHBIMH ITpUOOpaMu U 000pyAoBaHHEeM. B paMKax HallMOHAIBHOTO MTPOEKTa
«O0pazoBaHMe» 3TO CTAJIO BO3MOXKHBIM OJarojaps CO3/1aHUIO B 0011€00pa30BaTeIbHBIX OPraHU3aUsX,
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PacMoJIOKEHHBIX B CEIbCKON MECTHOCTH M MaJIbIX TOpPOJIax, LIEHTPOB 00pa30BaHMs €CTECTBEHHO-
Hay4YHOU W TEXHOJIOTMUECKOW HampaBiieHHOcTel « Touku poctay. BHenpenue 3Toro o6opyaoBaHus
MO3BOJIUT KAYECTBEHHO U3MEHUTH MpoIecc 00ydeHHsI XuMuH . KonrmuecTBeHHbIC AKCIIEPUMEHTHI
MO3BOJIST MOJIYYaTh JOCTOBEPHYIO HH(POPMAIUIO O MTPOTEKAHUU TEX WIIM UHBIX XMMHUYECKUX MPOIleccax,
0 CBOMCTBax BemecTB . Ha OCHOBE MOMYyYEHHBIX KCTIEPUMEHTAIBHBIX JaHHBIX 00y4aeMble CMOTYT
CaMOCTOSITEITLHO JIeaTh BEIBOJIBI, 0000IIATh PE3yIbTaThl, BBISBIATH 3aKOHOMEPHOCTH, YTO OJTHO3HAYHO
OyZeT CrioCOOCTBOBATH MOBBIMICHUIO MOTHBAIIMH O0YYCHHS ITKOJIBHUKOB .

DKCMEPUMEHT SIBJISIETCA HCTOYHUKOM 3HAHUM U KPUTEPUEM UX UCTUHHOCTH B Hayke . Konnenuus
COBPEMEHHOTr0 00pa30BaHuUs MOIPA3yMEBAET, YTO B yUEOHOM IKCIEPUMEHTE BEAYIIYIO POJIb JOKEH
3aHATh CAMOCTOSITEJIbHBIN HCCIEI0BATENbCKUI YUCHUUECKUN SKCIIEPUMEHT

CoBpeMeHHbIE SKCIIEpUMEHTANIbHBIE HCCIIEI0BAHUS IO XUMHUH YK€ TPYIHO MPEICTaBUTh Oe3
MCIIOJIb30BaHUs HE TOJIBKO aHAJIOTOBBIX, HO M LU(POBBIX U3MEPUTEIBHBIX TPHOOpPOB B denepansHom
I'ocynapcrBernom O6pazoBarenbHoM Ctanaapre (OI'OC) nponucaHno, 4TO OJJHUM W3 YHUBEPCATbHBIX
y4eOHBIX ACUCTBUN, TPUOOPETAEMBIX YUALTUMHUCS, TOJKHO CTaTh YMEHUE «IIPOBEJCHUS OIBITOB,
MPOCTHIX IKCIEPUMEHTATBHBIX UCCIIEAOBAHUM, MPSAMBIX U KOCBEHHBIX U3MEPEHUH C HCIOIB30BaHHUEM
AQHAJIOTOBBIX U IU(PPOBBIX U3MEPUTEIBHBIX TPHOOPOBY

OOyueHue BKJII0OYAET B ce0sl ciieAyIoNue OCHOBHbIE MPeAMeThI:

1. U3yuenue MeTtauioB, HEMETAIJIOB M UX coeTMHEHH. OOBICHEHHE XUMUYECKUX PEAKIIUNA C TO3UIIUH
TEOPHH JICKTPOTUTHUCCKOMN TUCCOIUAIIAN 1 TIPOILIECCOB OKHUCIECHUS-BOCCTAHOBIICHUS.

2. 3aKkperieHue HaBBIKOB 00paIlleHUsl C XUMUYECKUM 000pYyI0BaHHEM, XUMUYECKOU MOCYIOH, a TAKKe
MpaBUjiaMy 0OpaIeHus C BEIIECTBAMU

Bua J1OOII:

MoauduuupoBanHas porpamMma — 3To IporpaMMa, B OCHOBY KOTOPOH IOJI0kKEHa IpuMepHasi (TUIIOBas)
nmporpamMma JJ0o mporpaMma, pazpadoTaHHasi JPYTUM aBTOPOM, HO U3MEHEHHAst ¢ Y4eTOM OCOOCHHOCTEH
o0pa3oBaTeNbHON OpraHU3allK, BO3pacTa U YpOBHS MOJATOTOBKHU JAETEH, peKUMa U BpPEMEHHBIX
[apaMeTpPOB OCYLIECTBICHUS JEATEIbHOCTH, HECTAaHIAPTHOCTH UH/IMBUYaJIbHBIX PE3YIbTATOB.
Hanpasaennocts JOOII:

EcTtecTBeHHO-Hay4Has

Anpecar JJOOII:

IIporpamMma paccuntana Ha yyamuxcs 15-16 ner

Cpok u 00bem ocBoenus JJOOIL:

1 rox, ¢ 01.09.2021r. nmo 30.05.2022r, 9AB - 34 yaca

®opma o0yueHust:

Ouynasl.



1.2. Heab, 3a1a4u, 05kuaeMble pe3yJabTaThl

Lean kypca: Peanu3zaiiysi OCHOBHBIX 00111e00pa30BaTeIbHBIX IPOrpaMM IO XMMHUHU B paMKax
BHEYPOUHOM 1€ATEIbHOCTU O0yYaIOLIUXCS.

OcHoOBHBIC 32Ja4H:
Oo0pa3zoBare/bHbIE:

-chopmMHpoOBaTh CUCTEMY 3HAHUI U YMEHHI B UCIIOJIb30BAHUN 0A30BBIX MOHSATUI U TEPMHUHOB;

- HAYYUTh MOJIb30BATHCS HA MIPAKTUKE MMOJYYEHHBIMU 3HAHUSIMU HAYYHO - UCCIIEI0BATEIHCKOrO
Xapakrepa;

-co3/aTh 0asy JJIsl TBOPUYECKOU U MCCIIEAOBATEIHCKOM IEATEIBHOCTH YIaIUXCsl.

— pa3BUBaTh XUMHUYECKHE CIIOCOOHOCTH Y4alTUXCS;

— BBIpabOTaTh y y4YalIMXCs YMEHUS CAMOCTOSITEIbHO M TBOPUECKH paboTaTh ¢ yueOHON U HAyYHO-
IIONYJIIPHOM JINTEPaTypOH;

Pa3puBaromme:

-pa3BUTHE XUMUYECKOTO MBIILICHUS, CMEKAJIKH, JIOTUKH.

— Pa3BUTHE XUMHUYECKOTO KPYyro3opa, MbIIUICHHUS, UCCIEA0BATEIbCKUX YMEHUHN yUaluxcs 1
MOBBILIEHUE UX OOIIEH KyJIbTYpHI.

- Pa3BUTHE y YYAIIUXCSI YMEHUH JCMCTBOBATH CAMOCTOSTENBHO (paboTa ¢ coodiienuem, pedeparom,
BBITIOJTHEHUE TBOPUECKUX 3aJJaHH ).

BocnuraresbHble:

-BOCITUTHIBATH Y YUAIIUXCS UYBCTBA KOJJICKTUBU3MA U YMEHHUS COUETaTh MHIMBUIyaJIbHYIO paboTy €
KOJIJICKTUBHOM;

-BOCITUTHIBATh AKTUBHOCTh, CAMOCTOSATEIHHOCTh, OTBETCTBEHHOCTD, KYJIbTYpPY OOILICHUS;

- BOCIIUTBIBATH 3CTETUUYECKYIO, TPaPUUECKYIO KYIbTYPY, KYJIbTYPY pPeul;

— (hopMHpOBATH MUPOBO33PEHHE YUAIIUXCS, JIOTHUECKYIO ¥ 9BPUCTUYECKYIO COCTABIIAIOIINE
MBIIUICHHUS, aITOPUTMUYECKOTO MBIIILICHHUS,

-BOCIIUTHIBATh TPYIOTIO0HE;

- popMuUpOBaATH CUCTEMY HPABCTBEHHBIX MEKIUYHOCTHBIX OTHOIICHHIA;

— ¢dopMupoBaTh 10OpPOE OTHOIICHUE APYT K APYTY.

Pe3y.111>TaT1,1 0CBOCHHUHA Kypca BHeypO‘lHOﬁ ACATECJIbHOCTH

JIn4YHOCTHBIE pe3yJIbTAThI

OOyyaromuiics MOJIy4UT BO3MOKHOCTB /17151 (POPMUPOBAHUS CIETYIOIINUX
JIMYHOCTHBIX

YV I:

«  olpeeNeHue MOTHBALIMU U3y4YEeHUs1 y4eOHOro MaTepHrana;

+  OlLIGHUMBaHME yCBaMBaEeMOIo y4eOHOro MaTepualia, UCXOs U3 COLMAIBbHBIX M IMYHOCTHBIX
LIGHHOCTEIH;

+  TIOBBIIIEHHE CBOETO 00Pa30BaTEIILHOTO YPOBHS U YPOBHS TOTOBHOCTH K U3YYEHUIO OCHOBHBIX
HCTOPUYECKHUX COOBITUM, CBA3aHHBIX C PA3BUTHEM XUMUU U 0OIIECTBA;

*  3HaHME [PaBWJI [TOBEACHUS B UPE3BbIYAITHBIX CUTYyAIIUIX;

*  OLECHMBAHHUE COIMAJIbHOI 3HAUMMOCTH NMPOoQeccuii, CBI3aHHBIX ¢ XUMHUEH;

+  BIIQJICHHE MTPaBUJIaMU O€30MaCHOT0 OOpAaIlEHUs] C XUMHUUYECKHMH BEILIECTBAMHU U 000pYI0BaHUEM,
IIPOSIBJIEHUE DKOJIOTMYECKOMN KYJIBTYpPBI

MetanpeamerHblie pe3yabTaThl
PeryasituBHbIe

OO6yyaromuiics MOJIy4UT BO3MOXKHOCTH JIJIs1 (POPMUPOBAHUS CIETYIOIINX
PETYIATUBHBIX



YV

+  IenenojaraHue, BKII0Yas TOCTAHOBKY HOBBIX IIEJeH, MpeoOpa3oBaHe MPAKTUICCKOH 3a/1a49H B
MO03HABATEBHYIO, CAMOCTOSATEBHBIN aHAIN3 YCIOBUH JTOCTHKECHUS 1IeJTM Ha OCHOBE y4éTa
BBIJICIICHHBIX YYHUTEIIEM OPHUCHTUPOB JICHCTBHSI B HOBOM Y4eOHOM MaTepuase;

*  IUIAHUPOBAHHE MYTH TOCTUKCHUS IICIICH;

+  yCTaHaBIICHHUE IICJIEBBIX IPHOPUTETOB, BBIJICICHNE ATBTCPHATHBHBIX CIIOCOOOB TOCTHKCHHUS LIEH U
BBIOOp Hamboee 3 (PeKTUBHOTO Cr1ocooa;

*  YMEHHUE CaMOCTOSITEIHbHO KOHTPOJIMPOBATH CBOE BPEMS M YIIPABIIATH UM,

+  yMEHHUE NPUHHUMATh PEIICHUS B IPOOJIEMHON CUTYaIlNH;

*  TIOCTaHOBKA y4eOHBIX 3a/1a4, COCTABJICHHUE IJIaHA U TIOCJIC0BaTEIbHOCTH JICHCTBHIA;

«  opraHu3zaiys pabodero Mecra IpH BBHIIOJTHECHUH XUMHUYECKOTO IKCIIEPUMEHTA;

*  TPOTHO3WPOBAHHE PE3YJIbTATOB O0YUYCHHUS, OLICHUBAHNE YCBOCHHOTO MaTepHralia, OI[CHKa KauyecTBa U
YPOBHS MOJTyYE€HHBIX 3HAHUH, KOPPEKIUS TUIaHA U CIIOCO0a IeHCTBUS MTPH HEOOXOIUMOCTH.

Ilo3naBaTebHbIE
OOyuaronuiics HOJIYYUT BO3MOXKHOCTb Ui (POPMHUPOBAHUS
CIEAYIOLIMX MTO3HaBaTeNbHbIX Y'Y /1:

+  IIOWCK U BbIJIeJICHHE HHPOPMALIUY;

+  aHaiuu3 ycloBUH M TpeOOBaHUIl 3a1auu, BBIOOD, COMOCTABICHUE U 0OOCHOBaHHE CIIOC00A pelIeHus
3ajJjauy;

«  BbIOOp Hanbosee 3PPEKTUBHBIX CIOCOOOB PEIICHHs 3a/1a4l B 3aBUCMOCTH OT KOHKPETHBIX
YCIIOBU;

*  BBIIBW)KCHHE M 000CHOBaHHE TUIIOTE3bI, BEIOOP criocoba e€ MpoBepKu;

*  CaMOCTOSITENIFHOE CO3/IaHUE AITOPUTMA ACATEIBHOCTH IPU PEIICHUH MPOOIIEM TBOPUYECKOTO U
MIOMCKOBOTO XapaKTepa;

¢ YMEHHS XapaKTepPH30BaTh BEIIECTBA IO COCTaBY, CTPOCHUIO U CBOMCTBAM;

* ONMCHIBAaHUE CBOMCTB: TBépIII)IX, KUAKHUX, Fa3006pa3HI>IX BCIICCTB, BBIACICHUC X CYIICCTBCHHBIX
IIPU3HAKOB;

+  u300pakeHHe cocTaBa MPOCTEHIINX BEIIECTB C MOMOILBIO XMMUYECKUX (OPMYIT U CYILIHOCTH
XUMHUYECKHUX PEaKUil ¢ TOMOIIBI0 XUMUYECKUX YPABHEHHIA;

«  IpoBejeHUE HAOIIOJCHUH, OMCAHNE IPU3HAKOB U YCIOBUH T€UEHUS XUMUYECKUX peakluii,
BBINOJIHEHNE XMMUYECKOT0 3KCIIEPUMEHTA, BEIBO/IbI HA OCHOBE aHAJIN3a HaOIr0AeHUH 3a
HKCIEPUMEHTOM, PELICHHE 3a/1a4, TOJyYeHHe XUMUUYEeCKON MH(OpMaIUK U3 Pa3IMYHBIX HCTOYHUKOB;

® YMCHHUEC OPTaHHU30BBIBATE UCCIICAOBAHUEC C LCIIBIO IPOBCPKU I'MITIOTES;

*  YMEHHeE JielaTh YMO3aKII4YeHNs (MHAYKTUBHOE U 110 aHAJIOTUH) U BBIBOJIBI;

® YMCHUEC 00BEKTUBHO OLICHUBATh I/IH(i)OpMaHI/IIO 0 BCHICCTBAX U XUMHUUYCCKUX IMPOIECCax, KPUTHUICCKU
OTHOCHTbCSI K TICEBIOHAYYHOW MH(OpMaLIUn

KomMyHuUKaTHBHBIE
OOyuaronuiicss HOIYYUT BO3MOXKHOCTb Ul (POPMUPOBAHHUS
CJIEYIOINX KOMMYHUKATUBHBIX Y'Y /I

*  TIOJHOE M TOYHOE BBIPAKEHHE CBOMX MBICIIEH B COOTBETCTBUU C 33J]a4aMU U YCIOBUSIMU
KOMMYHHKAITHH;

*  QJICKBaTHOE MCIIOJH30BAHUE PEUYEBBIX CPEICTB ISl yIaCTHs B TUCKYCCUU M apTyMEHTAINH CBOCH
MO3UIIMU, YMEHHE TIPEACTaBIISITh KOHKPETHOE COJIEpKaHNE C COOOIIEHHEM €T0 B MMChbMEHHOM 1
YCTHOU (popMe, ompeiesieHue CIoCO00B B3aMMOICUCTBHS, COTPYTHUYECTBO B IMOMCKE B cOOpe
uH(popMaLnu;

+  OmpeJeNeHHe CocoO0B B3aUMOJEHCTBHS, COTPYAHUYECTBO B MMOMCKE U cOope nHpopMaluu,
y4JacTHe B IMaJore, IJIaHUPOBAaHUE OOIIUX CIOCOOOB pabOoThI, MPOSBICHUE YBAXKUTEIHLHOTO
OTHOIIECHUS K APYTHUM YUYaIIUMCS;

«  OINHCaHHE COJCPKAHMUS BBITOIHAEMBIX JEHCTBUH C 1IENbI0 OPUEHTUPOBKU B IPEAMETHO-
MPAKTUYECKOH J1eATeIbHOCTH;

*  YMEHHS YUYUTHIBATH Pa3HbIe MHEHHS U CTPEMUTHCS K KOOPIAMHALIMY PA3IMUHBIX MTO3UIMH B
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COTPYJIHUYECTBE;

dbopMynupoBaTh cOOCTBEHHOE MHEHUE U MO3UIINIO, apTYMEHTHPOBATh U KOOPIUHUPOBATH €€ C
MO3UIUSMU TAPTHEPOB B COTPYTHUIECTBE IIPH BEIPAOOTKE OOIIETO PEIIeHus] B COBMECTHOM
NS TeNbHOCTH,

OCYILIECTBIISATh B3aUMHBII KOHTPOJIb U OKa3bIBaTh B COTPYAHUYECTBE HEOOXOIUMYIO B3au-
MOTIOMOIIIb;

IUTAHUPOBATh 00IIHME CIIOCOOBI PA0OTHI; OCYILECTBIIATH KOHTPOJIb, KOPPEKIHIO, OLIEHKY JIeHCTBUI
napTHEpa, yMeTb yOeK1aTh;

HCIIOJIb30BAaTh a/ICKBAaTHBIC SI3bIKOBBIE CPEJICTBA AJII OTOOPaKEHHS CBOUX UyBCTB, MBICJICH, MOTHBOB
1 TOTpeOHOCTEH; 0TOOpaKaTh B peuH (ONrcaHue, 0ObSICHEHUE) COJEP)KaHUE COBEPIIAEMBIX
JEHCTBUM, KaK B (popMe TPOMKOH COIMAIIM3UPOBAHHOM peYH, TaK M B (hOpMe BHYTPEHHEH peun;
pa3BUBAaTh KOMMYHHKATHUBHYIO KOMIIETEHIUIO, UCIIOIb3YsI CPEACTBA YCTHON M MHUCbMEHHON
KOMMYHHKAIUH NPU paboTe ¢ TeKCTaMH y4eOHUKA U TOMOJIHUTENIBHOM INTEpaTypoid, CIpaBOYHBIMU
TabJIMLIaMH, IPOSBISATH TOTOBHOCTD K YBaXKCHHIO MHOW TOYKU 3pEHUS MPU 00CYKICHUH Pe3yJIbTaTOB
BBITTOJIHEHHON pabOTHI

IIpenmeTHbie pe3yabTaThl
OOyuaromuiicss Hay4UuTCs:

.

.

MIPUMEHSATh OCHOBHBIE METO/IbI IO3HAHUS: HAOIIOACHUE, U3MEPEHUE, DKCIIEPUMEHT;

OTHUCHIBATh CBOMCTBA TBEPABIX, JKUJIKMX, Ta3000pa3HBIX BEIICCTB, BBIJIETSASA UX CYIIECTBCHHBIC
MIPU3HAKY;

PacKpbIBaTh CMBICI 3aKOHA COXPAHEHHUS MACChl BEIIECTB, aTOMHO-MOJIEKYJISIPHOU TEOPHH;
pa3ianyaTh XUMUYECKUE U (PU3NYECKUE SIBICHUS, HA3bIBAaTh MPU3HAKH U YCIOBUS MPOTEKAHUS
XUMHUYECKHUX PEaKIIHii;

coOiroaaTh npaBuia 6€30MacHoOi paboThI MPU MPOBEACHUN OTIBITOB;

MOJIb30BAThHCS JTA00PATOPHBIM 000PYAOBAHUEM U TIOCYOM;

MOJIy4aTh, COOMPATh Ta3000pa3HbIE BEIIECTBA U PACIIO3HABATH HX;

XapaKTepu30BaTh GU3NYECKUE U XUMUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHMYECKHUX
COCJIMHEHHH, POBOJAUTH OIBITHI, TOATBEPKIAIONINE XUMUIECKHAE CBOMCTBA U3yUYEHHBIX KIIACCOB
HEOPraHUYECKHUX BEIECTB;

PacCKpbIBAaTh CMBICH MOHSATHS «PAaCTBOP», BEIUUCIATH MACCOBYIO JIOJII0 PACTBOPEHHOTO BEIIECTBA B
pacTBOpe, TOTOBUTH PACTBOPHI C OMPEACIEHHON MAaCCOBOM JI0JIEH PACTBOPEHHOTO BEIIECTBA;
XapaKTepU30BaTh 3aBUCUMOCTh (PU3UUYECKUX CBOMCTB BEIIECTB OT THUIA KPUCTAITUYSCKON PEIIETKH,
OTIPENIEIATh BUJl XUMHUYECKOMN CBSI3M B HEOPTAaHUYECKUX COCTUHEHUSX;
pacKpbIBaTh OCHOBHBIE MOJO0KEHUS TEOPUH SJIEKTPOJIMTUUECKON TUCCOIMAIIMN, COCTABISATh
YPaBHEHUS AJEKTPOIUTUUECKOMN AUCCOLUALIMH KUCIIOT, IIEeI04ei, CoJe U peaklil HOHHOTO
oOMeHa;

PacKpbIBaTh CYIIHOCTh OKUCIUTEIbHO-BOCCTAHOBUTENIbHBIX PEAKIINI, ONPEAENATh OKUCIUTEINb U
BOCCTAHOBUTENb, COCTABIISTh YPABHEHUSI OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKLINN;

Ha3bIBaTh (PaKTOPHI, BIUSIONINE HA CKOPOCTh XUMUYECKOM PEaKIny;

XapaKTepU30BaTh B3aUMOCBS3b MEXIY COCTAaBOM, CTPOCHHUEM U CBOMCTBAMH HEMETAILJIOB U
METaJJIOB;

MIPOBOJIUTH OMBITHI IO MOTYYEHUIO U U3YUCHUIO XUMHYECKUX CBOMCTB Pa3JIMYHBIX BEIIECTR;
rPaMOTHO 00pamiaThCs C BEIIECTBAMHU B MIOBCETHEBHOM KU3HHU

OO0yuaromuiicst MOTYYUT BO3MOKHOCTh HAYUYUTHCS:

BBIJIBUTATh U MPOBEPATH SKCIEPUMEHTAIIBHO TMIIOTE3bl 0 XMMUYECKUX CBOMCTBAX BEIIECTB Ha
OCHOBE MX COCTaBa U CTPOEHUS, X CIIOCOOHOCTH BCTYNATh B XUMUYECKHE PEAKIIUU, O XapaKTepe u
MPOIYKTAX PA3THMIHBIX XUMUUECKUX PEAKIIHIA;

XapaKTepU30BaTh BEIIECTBA 110 COCTaBY, CTPOCHUIO U CBOMCTBAM, YCTaHABIWBATH MPUYNHHO-
CJIEJICTBEHHBIC CBSI3U MEXK/Y JTaHHBIMU XapaKTEPUCTHKAMHU BEIIECTBA;

COCTABJISITH MOJICKYJISIPHBIE M TTOJTHBIE HOHHBIE YPABHEHHUSI IO COKPAIIEHHBIM HOHHBIM YPAaBHEHHUSIM;

MIPOTHO3UPOBATH CITOCOOHOCTH BEIIECTBA MPOSBIISITH OKUCITUTEIIBHBIC U BOCCTAHOBUTEIHHBIC
CBOMCTBA C YYETOM CTENEHEN OKUCIICHHS JIIEMEHTOB, BXOJIAIINX B €r0 COCTAB;
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*  BBIABUTATh U IPOBEPSTH SKCIIEPUMEHTAILHO TUIIOTE3bI O Pe3yJbTaTaX BO3ACHCTBUS pa3InYHBIX
(akTOpOB HAa U3MEHEHNE CKOPOCTH XUMHUYECKOHN peaklinu;

*  HCIIOJIb30BaTh MPHOOPETEHHBIC 3HAHUS I SKOJIOTMYECKU TPAMOTHOTO TIOBEJICHUS B OKpY KaroIIei
cpene;

*  HCIIOJI30BATh MPHOOPETEHHBIC KIFOUEBBIC KOMITETEHIIUH TPU BHIMIOTHCHUN TPOSKTOB U PEIICHUH
yueOHO-HMCCIIeIOBATENbCKHX 33/1a4 110 U3YYEHHUIO CBOHCTB, CIOCOOOB MOJIYYEHUS M PAcIIO3HABAHUS
BEILIECTB;

«  OOBEKTUBHO OIEHUBATh HHPOPMAIIHIO O BEIIECTBAX U XUMUYECKUX MPOIIECCax;

+  OCO3HaBaTh 3HAUYEHHE TEOPETHUYECKUX 3HAHUI 110 XUMUU JJIS IPAKTHUYECKON AESITeTbHOCTH
YeN0BeKa;

¢ cO3[aBaTh MOJIENIU U CXEMBI JIJIsl pelIeHUs yIeOHBIX U MI03HABATEIbHBIX 33/1a4; TOHUMATh
HE00XO0IMMOCTb COOIOICHHSI TPEANUCAHUMN, MPEUIaraéMblX B MHCTPYKIMSIX MO UCIIOJIb30BAHHIO
JIEKapCTB, CPEJICTB OBITOBOM XUMHH U AP .

- pa3BUTUC yMeHI/Iﬁ SACHO, TOYHO U I'PaMOTHO HU3JIaraTb CBOU MBICJIU B YCTHOﬁ 1 TTMCHhbMEHHOM pcuu,
MMOHHUMATh CMBICII IIOCTABJICHHOM 3aJa4uu
-KpCaTUBHOCTH MBILIJICHUA, O6H_I€KYJIBTypHOC " MHTCJUICKTYAJIbHOC PA3BUTHUC, MHUIINATHBA,

HaXOI4YHUBOCTb, aKTHBHOCTD IIPH PCIHICHUN XUMHWYCCKHX 3a/1a4

-(popMupOBaHE TOTOBHOCTH K CAMOPA3BUTHUIO, JaTbHEUIIIEMY 00ydIEeHUIO
-BBICTpaMBaTh KOHCTPYKLUU (YCTHBIE M IUCbMEHHBIE) C UCIIOJIb30BaHUEM XUMHUYECKOH TEPMUHOIOT MU

Y CUMBOJIMKH, BBIJIBUTATh apTyYMEHTAIIMIO, BHIOJIHATH IEPEBOJI TEKCTOB C OOBIICHHOTO S3bIKA HA
XUMHYECKUN U 00paTHO

-CTPEMJICHUC K CAMOKOHTPOJIIO IMpouecCa U pe3yJibTaTa ACATCIbHOCTH
— CIIOCOOHOCTB K 9SMONHUOHAJIBHOMY BOCIIPUATHIO MATEMAaTUUCCKHUX HOHHTI/Iﬁ,- JJOTNYCCKHX

paccyxcz(eHHﬁ, crmoco0oB PCUICHUA 3a/la4, paCCMAaTPHUBACMBbIX HpO6J'IeM

1.3. Conepxanmne mporpamMmsl

BeriecTBo ¥ XMMu4eckas peakuus

[Tepnoanueckuii 3axkoH . [lepnonnueckas cucrema XuMudeckux 3ineMeHToB 1 . . Menpeneesa .
CrtpoeHnue aTOMOB . 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB XMMUYECKUX JIEMEHTOB NEPBBIX TPEX
TIEPUOJIOB, KaJIHsl, KaJbIUs U UX COSNHEHHU B COOTBETCTBUH C TIOJIOKEHHEM DJIEMEHTOB B
NEepUOINYECKOl cucTeMe U cTpoeHHeM UX aToMoB .CTpOeHHEe BEIIeCTBa: BU/Ibl XUMUYECKOH CBSI3H .
THIIBI KPUCTAIUTMYECKUX PEHIETOK, 3aBHCHMOCTh CBOMCTB BEIIECTBA OT THITA KPUCTATUTMIECKON PEIIETKH
U BUJIa XUMHUYecKoi cBs3u .Kiaccudukanus 1 HOMEHKIaTypa HEOpraHUYEeCKHUX BEILECTB
(MexmyHapoHast ¥ TPUBUANIBbHAS) . XMMHUYECKHE CBOWCTBA BEIIECTB, OTHOCSIIUXCS K PA3IMIHBIM
KJIaccaM HEOpraHMYECKHX CO €IMHEHHH, TeHeTHYecKasl CBS3b HEOPTaHUYECKUX BEIIECTB
Knaccudukanus XuMudecknx peakiuii o pa3TuIHbIM IpU3HaKaM (TI0 YHUCITY M COCTaBY YUaCTBYIOIINX
B PEAKLIUU BEIECTB, MO TEIIOBOMY 3P PEKTY, 0 U3MEHEHUIO CTETIEHEH OKUCIEHHSI XUMUYECKUX
3JIEMEHTOB, 110 OOPATUMOCTH, [0 YYACTHIO KaTaau3aropa) . DK30 U 3HI0TEPMHUUECKHUE PeaKIuy,
TepMOXUMHUYEcKHe ypaBHeHus . [ToHaTue o ckopocty xumuueckoi peakuuu. [Tonstue 06 o6paTUMbIX U
HEOOPaTUMBIX XHMUYECKHUX peakiusx . [IoHsITHe 0 TOMOT€HHBIX ¥ T€TEPOTeHHBIX peakuusx . [lonsTue o
XUMHUYECKOM paBHOBeCHHU. DaKTOPHI, BIUSAIONIME HA CKOPOCTh XUMUYECKON pEeaKLMU U MOJIOKEHHUE
XUMHAYECKOTO paBHOBECHSI. MeXaHNU3M OKUCIUTEIHLHO-BOCCTAHOBUTEIFHBIX PEAKIIUN (9JICKTPOHHBIH
0ajaHC OKHCIUTEIHHO-BOCCTAHOBUTEIBHOMN peakiun) . Teopus JeKTPOTUTHUECKON JUCCOLUAIIH .
DNEeKTPOIUTHI U HE IIEKTPOIUTHI . KaTHOHBI, aHHOHBI . MeXaHU3M THUCCOIUAIINN BEIIECTB C
Pa3NIUYHBIMHM BUJAMH XUMUYECKOH cBs13U . Crenenp aucconnanuy . CuiibHbIe U cadble 2JIEKTPOIUTHI
Peakuuu nonHoro oOMeHa . Y c10BUs MPOTEKAHUS peakuii HOHHOTO 0OOMEHa, MOJIHbIE U COKpaIllEHHBIE
MOHHBIE ypaBHEeHHUs peakuuii . CBONCTBa KMCIOT, OCHOBAaHH U COJIel B CBETE MpeACTaBICHUH 00
ANEKTPOIUTHYECKON quccouuanuy . KauecTBeHHbIe peakiiny Ha HOHBI . [IoHsATHE O THIpOIHN3e COoel .




Xumuueckuu skchepumenm: 0O3HAKOMJIEHHE C MOJECIIAMU KPUCTAIMUECKUX PEIIETOK HEOPraHUYECKUX
BEIIECTB — METAJJIOB M HEMETAJUIOB (rpaduTa U alnMasa), CI0KHBIX BEIIECTB (XJIOpUAa HATpus);
UCCIIEIOBAaHNE 3aBUCUMOCTH CKOPOCTH XMMHUYECKOHN peakuK OT BO3JEHCTBUS pa3IMUHbIX (PAKTOPOB;
HCCIIEIOBaHKE 3JIEKTPOIPOBOAHOCTH PaCTBOPOB BEIIECTB, IPOLECCa TUCCOLMALMY KUCIIOT, 1IeJI0uel U
cosiel (BO3MOXKHO MCIIOJIb30BaHHUE BUI€OMATEPUAIIOB); IPOBECHHUE OIBITOB, UILTIOCTPUPYIOLIUX
MPU3HAKK IPOTEKaHUs PeaKLMii HOHHOTO oOMeHa (0Opa3oBaHue OcajiKa, BhIJICIEHUE ra3a, 00pa3oBaHue
BO/J1bl); OIIBITOB, UJUTIOCTPUPYIOIIUX PUMEPBI OKMCIUTEIbHOBOCCTAHOBUTENIBHBIX peakluil (ropeHue,
peaKiuu pas3yioKeHNs, COEIMHEHNS ); pacllO3HaBaHUE HEOPraHUYECKHUX BELIECTB C TIOMOLIBIO
KayeCTBEHHBIX PEAKIIMI Ha HOHBI; PEIIEHUE SKCIIEPUMEHTAIIbHBIX 3a/1au.

Hemerannbl U UX coelMHEHUs

OO1ast xapakTepucTiKa rajoreHoB . OcoOEHHOCTH CTPOEHHs AaTOMOB, XapaKTEePHbIE CTEEHU
okucnenus . CTpoenue u (pu3nYecKkre CBOWCTBA MPOCTHIX BEIECTB — T'aJOICHOB . XUMHUYECKHUE
CBOMCTBA Ha
IIpUMepe XJiopa (B3auMOJICHCTBUE C METaNIaMU, HEMETaJIaMu, 11ejao4amu) . Xnoposoaopos . ComnsHas
KHCJI0Ta, XMMUYECKHE CBOWCTBA, IT0JIyYeHHe, IpUMEeHeHue . JlelcTBUe XJIopa U XJIOPOBOJOPOa Ha
OpraHM3M uesoBeka . BaykHelume XJ1opyu/ibl 1 UX HaxoXAeHHue B pupoae .O01as xapakrepucTuka
asieMeHToB VIArpynmel . OcoOeHHOCTH CTPOEHHs AaTOMOB, XapaKTEPHbIE CTEIIEHU OKUCIICHUS .
Crtpoenne u GpU3HUECKUE CBOMCTBA MPOCTHIX BEIIECTB — KHCIOPOJa U CePhI . AJUIOTPOITHBIE
MoOU(UKAIMKY KUCIOPOAA U cepbl . XUMHUUECKUe CBOMCTBaA cepbl . CepoBOI0pOJ, CTpOCHHE, PU3NUECKUE
U XUMHYeCKUe cBOMcTBa . OKCUIBI CEPhI KaK MPEICTaBUTENIN KUCIOTHBIX OKCHIOB . CepHasi KUCoTa,
¢bu3nyeckre 1 XMMUYECKHE CBOMCTBA (001I1e KaK MPeJICTaBUTENs KJlacca KUCIIOT U cielu(uIecKue) .
XHUMHYECKUE PEeaKIIUH, JIEeKAIINE B OCHOBE ITPOMBIIIJIEHHOI'O CIIOCO0a MOJIy4eHUsI CEPHOM KUCIIOTHI .
ITpumenenue . Conu cepHOM KUCIOTHI, KaUeCTBEHHAsl peaklus Ha cyiabpaTroH . HaxoxaeHue cepsl u eé
COCIMHEHMH B IPUPOAE . XMMHUECKOE 3arpsA3HEHUE OKPYIKAOIIEH Cpeibl COEAMHEHUSIMHU CEPBI
(KMCIIOTHBIE A0/, 3arps3HEHNE BO3/lyXa U BOJIOEMOB), ClIOCOOBI ero npeaoTsparienus .O0mas
XapaKTepUCTHKA 3J1eMeHTOB VArpynimbl . OCOOEHHOCTH CTPOEHUS aTOMOB, XapaKTEPHbIE CTEIIEHU
OKHCIIEHHs . A30T, paclipoCTpaHeHHEe B IpUpoje, GU3nuecKue U XMMudeckue cBoicta . Kpyrosopor
a3oTa B IpUpoie . AMMHAK, ero (U3NYeCKre U XUMHUYECKIE CBOMCTBA, MoyrydeHne u npumeHenue . Conu
aMMOHUS, UX (pU3MYECKHe U XUMUYECKUE CBOMCTBA, MpuMeHeHue . KauecTBeHHas peakiys Ha HOHbI
aMMOHHUS . A30THasI KMCJIOTa, €€ Mojdy4yeHue, pUu3ndeckre 1 XMMHUUECKHUe CBOICTBa (0011e Kak Mpeacra-
BUTEJIS KJlacca KUCIOT U crienuduueckue) . Mcrnonp30BaHe HUTPATOB U COJIeH aMMOHHUS B Ka4eCTBE
MUHEPAIBHBIX YI0OpeHHH . XUMUYECKOe 3arps3HeHNE OKPYKAIOLIe cpe/ibl COeMHEHUSIMH a30Ta
(KUCIIOTHBIE A0/, 3arps3HEHUE BO3/lyXa, OYBBI U BOJI0EMOB) .Docdop, asioTpoIriHbIe MOJUPHUKALIUN
dochopa, pusnueckue u xummuueckue cBoiicrsa . Oxeun pocdopa(V) u ochopnas kucnora,
¢du3nyeckre 1 XMMUYECKHE CBOMCTBA, osryueHue . McnonszoBanue ¢pocdaros B KauecTBe MUHEPATIbHBIX
ynoOpenuit .O61mas xapakrepuctuka 31eMeHToB [VArpynnsl . Oco0eHHOCTH CTPOSHHS aTOMOB,
XapaKTepHbIE CTENIEHU OKUCIICHUS . YTIEpO/, aJNIOTPOIHbIE MOAU(PUKALIMYU, PACIIPOCTPAHEHUE B MPU-
poze, puznyeckre u XuMHueckue cBoiictsa . AncopOuus . KpyroBopot yriaepona B npupoje . Okcuabt
yriaepojaa, ux QU3n4ecKue U XMMHUECKHUEe CBOICTBA, IEHCTBUE HA KUBbIE OPraHU3MBI, [TOJIyYeHUE U
IpUMEHEHHE . DKOJIOTHUYECKHe MTPOoOIeMbl, CBSI3aHHbIEe ¢ OKcuoM yriepoaa(IV); runoresa riob6aibsHOro
MOTETJICHUS KIMMAaTa; NapHUKOBBIN 3PeKT . YroapHas KUCIO0Ta U €€ CONU, UX (PU3NYECKUe U
XMMHYECKHEe CBOWCTBA, MTOJydyeHHe U MpuMeHeHue . KauecTBeHHast peakiys Ha KapOOHATHOHBI .
Hcnonb3oBanne kapOOHATOB B OBITY, MEUIIMHE, TPOMBIIIJIEHHOCTH U CEJICKOM XO035HCTBE
JlepBoHauanbHble NOHATUS 00 OPraHMYECKHX BEIECTBAX KaK O COCMHEHUX yriepoja (MeTaH, 3TaH,
STHWJIEH, alleTUJIEH, 3TAHOJI, INIMILIEPUH, YKCYCHasi KUCIIOTa) . MIX cocTaB 1 XMMHUYECKOE CTPOEHUE.
[ToHsATHE O OMOTOTMYECKN Ba)KHBIX BEILIECTBAX: JKUPAX, OENKAX, YIIEBOAAX — U UX POJIU B )KU3HU
YyesloBeKa . MarepraabHOE €IMHCTBO OPTAaHMYECKUX U HEOPTaHUUYECKUX coeauHeHui. KpeMuuid, ero
¢du3nyeckre 1 XUMUYECKHE CBOMCTBA, MoslyueHne u npuMeHenue . CoeluHeHUs KpEMHUS B TIPUPOJIE .
O6mme npencrasnenus 06 okcuae kpeMausi(IV) u kpemuaneBoit kuciaore . CUITUKATBI, UX
UCIOJIb30BaHUE B OBITY, MEIMIIMHE, IPOMBIIIJICHHOCTH . BaxkHelie cTpouTeabHbIe MaTepHallbL:
KepaMHKa, CTEKJIO, IEMEHT, O€TOH, Kene300eToH. [IpobieMbr 6e30macHOro HCTIOIB30BaHUS
CTPOMUTENBHBIX MAaTEPUAJIOB B IOBCEIHEBHOMN )KU3HHU.




Xumuyeckuil Sxcnepumenm: N3y9eHre o0pa3iioB HEOPraHWYECKUX BEIIEeCTB, CBOWCTB COJISTHOM
KHUCJIOTHI; IPOBEICHNE KaYeCTBEHHBIX PEaKIfil Ha XJIOPUI-UOHBI U HAOII0CHNE IPU3HAKOB UX MPO-
TEKAaHUSI;, ONBITHI, OTpaXxaromue GU3nIeckue 1 XMMUYECKHE CBOMCTBA FaJIOT€HOB U UX COETMHEHUN
(BO3MOKHO HCIOJIb30BaHKE BUIE€OMATEPUAIIOB); 03HAKOMIICHHE ¢ 00pa3liaMy XJIOpUIOB (TalOreHUI0B);
O3HaKOMJIEHHE C 00pa3liaMu cepbl U €€ COeTMHEHUSIMU (BO3MOYKHO HCIIOJIb30BaHNE BUEOMATEPHUATIOB);
HabJI0IeHNE TTpoliecca 00YIIIMBaHuUs caxapa MoJ IeHCTBUEM KOHLIEHTPUPOBAHHOM CEPHOI KHCIIOTHI;
M3Y4YEeHHE XMMHUYECKUX CBOWCTB pa30aBIEHHOM cepHON KUCIIOTHI, IPOBE/IEHNE KAUYeCTBEHHOHN peakluu
Ha cynb(haT-uoH 1 HaOJIr0IeHUE MPU3HaKa €€ MPOTEKAHUs; O3HAKOMIJIEHUE ¢ (PU3NYECKIMHU CBOWCTBAMH
a3oTa, (hocdopa 1 UX COeTUHEHHH (BO3ZMOXKHO HCIIOIb30BaHUE BUIEOMATEPHAIIOB), 00pa3liaMy a30THBIX
u GochopHBIX yroOpeHuit; modydeHue, cCoOupanue, paclo3HaBaHue U U3y4eHHE CBOMCTB aMMHUAKa;
MIPOBEJICHUE KAaUeCTBEHHBIX PeaKIuil Ha HOH aMMOHUS U pochaT-uoH U U3yueHue NpU3HaKOB UX
IIPOTEKaHNUs, B3aUMOICHCTBHE KOHIIEHTPUPOBAHHOM a30THOM KUCIIOTBI C MEJIBbIO (BO3MOXKHO
UCIOJIb30BaHUE BUICOMATEPUAJIOB); U3YUCHHE MOIeTICH KPUCTAUIMYECKUX PEIIETOK aiMasa, rpadura,
¢yepena; 03HaKOMIJIEHHE C IPOIIECCOM aJCOPOIIMH PACTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM YIIIEM U
YCTPOICTBOM MPOTUBOTa3a; MOIy4eHne, COOMpaHue, paclio3HaBaHUE U U3yUYEHUE CBOWCTB YIIIEKUCIOrO
rasa; MpoBeJCHNE KaUeCTBEHHBIX PEaKIMii Ha KapOOHAT ¥ CUJIMKAT-MOHBI U U3yYCHHE PU3HAKOB MX
MIPOTEKAHUS; 03HAKOMJICHHE C MPOAYKIIUEN CUIIMKATHOM MPOMBIIIJIEHHOCTH; PELIEHUE SKCIIEPUMEHTAIIb-
HBIX 3aJ1a4 110 TeMe «BakHel1ne HeMeTaulbl U UX COSAUHEHUSD) .

MeTtaibl U X COeAMHEHUS

OOm1ast XxapaKTEpUCTHKA XUMHUYECKUX DJIEMEHTOB — METAJUIOB HA OCHOBAHHUH MX MOJIOKEHHUS B
MEPUOINYECKON cucTeMe XxuMuueckux snemeHToB /[ . U . MenneneeBa u crpoenust atoMoB . CTpoeHue
MeTaJlI0B. MeTamnueckasi CBsI3b M METAJUIMUECKasl KPUCTAIIMYECKas pelI€TKa . DIEeKTPOXUMUUECKHM
P HaNpsKeHU MeTaiioB . OU3NYECKUe M XUMUYECKHE CBOMCTBA MeTa/uioB . O01une crocoObl
1oJiyuyeHus: MeTajioB. [ToHsTHE 0 KOPPO3UM METAJNIOB, OCHOBHBIE CIIOCOOBI 3aIIUThI UX OT KOPPO3HH .
Crnagsl (CTallb, 4YyT'YH, TIOPATIOMUHUI, OPOH3a) U UX IPUMEHEHHUE B OBITY U MPOMBILIUIEHHOCTH .
[IlenouHble METAIITIBL: TTOJ0KEHUE B MIEPUOIMYECKON CUCTEME XUMUYECKUX demMeHToB [ . U .
MemnzeneeBa; CTpOCHHE UX aTOMOB; HAX0XKJIEHUE B pupoje . Pu3ndyeckue 1 XuMUIECKHe CBONCTBA (Ha
npumepe HaTpus U Kanust) . OKCUabl U TUAPOKCUABI HATpUs U Kanus . [I[puMeHeHne menouHbix
METaJUIOB U UX coenuHeHui .1llenoyno3zeMenbHble METaIbl MATHUN U KaJbLUIL: TIOJI0KEHUE B
MEPUOINYECKOMN cucTeMe XuMuiyeckux 3seMeHToB 1 . 1 . MenpaeneeBa; CTpoeHUE X aTOMOB;
HaxoJieHue B npupojie . Dusnueckre U XMUMUYECKUE CBOMCTBA MArHus U Kanblus . Baxuneinmmue
COEIMHEHUS KalbliUs (OKCHJ, TUIPOKCUI, COIH) . JKECTKOCTB BOJIBI U CIIOCOOBI €€ yCTpaHEHUSI
.AJIOMUHUN: TIOJIO’)KEHUE B MIEPUOINIECKON CUCTEME XUMUYECKHUX 1eMeHTOB [[ . I . Menneneesa;
CTpOEHHE aToMa; HaxOoKAeHHe B pupojae . Pusnueckne 1 XMMUYECKUE CBOMCTBA altoMUHUS . AM]O-
TEpHBIE CBOMCTBA OKCUAA U TMAPOKCHIA AIFOMUHMS .JKene30: MonokeHue B IEpUOINIECKON CUCTEME
xumuueckux 3neMeHToB /I . . MenaeneeBa; ctpoeHne aToMa; HaxoxaeHue B npupoe .dusndeckue n
XUMHUYECKHE CBOMCTBA xkeme3a . Okcubl, runpokcusl u conn xenesa(ll) n xeneza(Ill), ux cocras,
CBOMCTBA U NOJyYEHUE .

Xumuyeckuil d9xcnepumerm: 03HaKOMIIEHHE ¢ 00pa3llaMi METAJJIOB U CIUIABOB, MX (PU3UUYECKUMH
CBOMCTBAMM; U3yUEHHE PE3YJIBTATOB KOPPO3UU METALIOB (BO3MOYKHO HUCIIOJIB30BAHUE BUJIEOMATEPH-
aJIoB), 0COOEHHOCTEN B3aMMOEHCTBHS OKCH/IA KAIbLIMSI U HATpUs € BOJIOM (BO3MOKHO UCIIOJIB30BaHUE
BUJIEOMATEPHAJIOB); UCCIIEI0 BAaHWE CBOMCTB KECTKON BOJIBI; poOIlecca TOPEHHs JkKele3a B KUCIIOpOo/ie
(BO3MOYKHO HCIT0JIb30BAHUE BUJICOMATEPHAIIOB); IPU3HAKOB MTPOTEKAHNS KAYECTBEHHBIX peaklnii Ha
MOHBI (MarHus, Kalblus, aTrOMUHUS, uHKa, xene3a(ll) u xeneza(Ill), meau(Il)); nabmoaenue u
OIHMCaHUeE MPOIECCOB OKPAILIMBAaHUs IUIAMEHU HOHAMU HATPHs, KaJIUs U KalblKs (BOZMOXHO
HCIOJIb30BaHUE BHJICOMATEPUAIIOB); UCCIIe0OBaHNE aM(OTEPHBIX CBOWCTB TMAPOKCHIA ATIOMUHUS U
TUIPOKCH/IAa IUHKA; PEelIeHUE SKCIIEpUMEHTANIbHBIX 33/a4 10 TeMe «BaxHelne MeTamibl 1 UX
COECTUHEHUS .

X¥MHS ¥ OKpYXKarolas cpeaa

Hosrle MaTepuransl U TEXHOJIOTHH . BemecTsa n Mmarepualibl B IOBCEIHEBHOM JKU3HU YEJIOBEKA .
Xumust ¥ 370pOBbe . be3omacHoe ucronp30BaHNuEe BEIIECTB U XUMUUYECKHUX Peakinid B ObITy . [lepBas mo-
MOILb IPY XUMUYECKHUX 0KOrax U OTpaBieHUsAX . OCHOBBI 3KOJOTMYECKOW IPaMOTHOCTH . XHUMUYECKOE
3arpsi3HEHUE OKpYXKaloIen cpeabl (peaenpHas qomyctumast KoHreHTpamus Bemects — [1JIK) . Pors

10



XMMHUU B PEIIEHUH SKOJIOTNYECKUX MpobuieM . [IpupoaHble HCTOUHMKY YTI€BOAOPOAOB (YIrob,
NPUPOJHBIH ra3, HeTh), IPOAYKTH UX NEpepadOTKH, UX POJIb B OBITY U IMPOMBIIIJICHHOCTH .

Xumuueckuu skcnepumenm: n3ydeHre o0pas3oB MaTepHuaIoB (CTEKIIO, CIIaBbl METAJIOB,

IIOJINMEPHBIE MaTEPUAIIBI) .
MesxnpeaMeTHble CBSI3U

Peanu3zanus MeXNpeaMETHBIX CBA3EH MPU U3yYEHUH XUMUU B 9 Kilacce OCYILECTBIISETCS Yepe3
HCIOJIb30BaHUE KaK OOIMX €CTECTBEHHOHAYYHbIX OHATUH, TaK U MOHITUH, SABJISIOIIMXCS CUCTEMHBIMU
IUISL OTACTBHBIX MTPEIMETOB €CTECTBEHHOHAYYHOT0 KKJa .O0IIue ecTeCTBeHHOHAYYHbIE TIOHSATHS:
Hay4HbIH (akT, runoresa, 3aK0H, TEOpUsl, aHAJIN3, CUHTE3, Kiaccudukanus, NepuoAUYHOCTb,
HaOJI0ICHNE, SKCIIEPUMEHT, MOJICTUPOBAHHE, U3MEPEHHE, MOJIeITb, SIBIICHUE, TApHUKOBBIN 3¢ dekT,
TEXHOJIOTUSl, MaTepUAJIbI .

QDuzuka: MaTepUs, aTOM, JIEKTPOH, IIPOTOH, HEUTPOH, NOH, U30TOII, PaJIUOAKTUBHOCTb, MOJIEKYJIA,
JIEKTPUUYECKUI 3apsij, NPOBOJ HUKH, OTYIPOBOJHUKH, JUIIEKTPUKH, (POTORIEMEHT, HHIUKATOP,
BEILIECTBO, TEJI0, 00BEM, arperaTHOe COCTOSIHUE BEILECTBA, a3, paCTBOP, PACTBOPUMOCTD,
KpUCTaJNIN4ecKas pelI€TKa, CIIaBbl, (U3NUECKUE BEIMUYHUHBI, €AUHULBI U3MEPEHUSI, KOCMUYECKOE
IIPOCTPAHCTBO, IIJIAHETHL, 3BE3/b1, CONHIIE .

buonoeus: porocunTes, qpixanue, 6uochepa, 3KOCUCTEMa, MUHEPATIbHbBIE Y100pEHMUS,
MHUKPO3JIEMEHTBI, MAKPOAJIEMEHTBI, TUTATEJIbHbIE BELLIECTBA .

Leoepaghusa: atmocdepa, ruapochepa, MUHEPAIIbl, TOPHBIE TIOPO/IbI, T0JIE3HbIE HCKOIIAEMbIE, TOIIUBO,
BOJIHbIE PECYPCHI .

2. Komijiekc opraHu3anMoHHO-TIeAArOrH4eCKUX yCJaI0BHil
2.1.TemaTu4eckoe NJIAHUPOBAHHUE
9AB kJacc

34 yaca

[1P - mpaktuueckas pabora
JIO — naGopaTopHbIil ONBIT
D — 1eMOHCTpaIlMOHHBIN SKCIEPUMEHT

Ne | HazBanue pasnena, TeMbI KonnuecTBo 4acos @opMBI aTTECTALNH,

n/ KOHTPOJIS
o Bceero | Teopus | IIpaktux

a

1 Teopus anekTPoNUTUYECKON ANCCO- 1 1 JI9 Onucanue
umMaummn
[emoHcTpaunoHHbIn onbIT Ne 1 2
«Tennoson addeKT pacTBOPeEHUS
BELLECTB B BOAE»

2 Teopust aNeKTPONMTUYECKOI ANCCO- 1 1 becena, I1P. Otuet
T ETY

MpakTuyeckasa padota Ne 1
«ONEKTPONUTbI U HE3NEKTPONUTbI»

3 Teopus aNeKTPONUTUYECKON ANCCO- 1 1 JIO
umaumm
JlTabopaTopHbIn onbIT Ne 1 «BnusHue
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pacTBopuTtena Ha gnccounauno»

CunbHble 1 cnabble aneKTPoNuTbI
JTabopaTopHbIn onbIT N2 2 « CunbHbie
cnabble aneKTPONnUTbI»

BonpochI-0TBETHI.
JO

Teopusi aNeKTPONUTUYECKON ANCCO-
umauum

JTabopaTtopHbI onbIT Ne 3
«3aBUCUMOCTb 3NEKTPONPOBOOHOCTHN
pPacTBOPOB CUMbHbIX 3NEKTPONUTOB OT
KOHLEHTPaLMN NOHOBY

JO

Teopust aNeKTPONUTUYECKOW ANCCO-
unauum

MpakTnyeckasa pabota Ne 2
«OnpeaeneHne KOHLEHTpaUmMM conm no
3NEKTPONPOBOAHOCTN pacTBOpa»

I1P. Onucanue

Peakummn noHHoro obmeHa
JNNabopaTopHbIn onbIT Ne 4
«B3anmogeiictBue rmgpokcmaa 6apus ¢
CEPHOW KNCITOTON»

JIO. Onucanue

JTabopaTopHbI onbIT Ne 5
«ObpaszoBaHne conev aMMOHUsA»

JIO. Onucanue

OKucnMTEnbHO- BOCTAHOBUTENb- Hble
peakuun (OBP)

JTabopaTopHsbI onbIT Ne 6 «3yveHne
peakumn B3aMMOAENCTBUSA CynbuTa
HaTpMsA C NEPOKCUAOM Bogopoaa»

JIO. Onucanue

10

Xumnyeckne peakumn. OBP
JTabopaTopHsbI onbIT Ne 7 «3meHeHne
pH B X04€ OKMCNNTENBbHO-BOCCTaHO-
BUTESbHbBIX pPeakuniny

JIO. Onucanue

11

. OBP

JTabopaTopHbI onbIT Ne 8
«CpaBHuTENbHast XxapakTepucTmka
BOCCTaHOBUTENBLHOM CNOCOBHOCTH
MeTannos»

JIO

12

CKOpPOCTb XMMUYECKOWN peakLun
[emoHcTpaunoHHble onbiThl Ne 2
«3yyeHne BNUSHUSI pasnnyHbIX
(HaKTOPOB Ha CKOPOCTb peakLmny»

J1O Onucanne

13

Hemetannsbl. ManoreHsl
[emoHcTpaunoHHbIn onbIT Ne 3
«M3yyeHne pumanyecknx n XuMm4ecKkmnx
CBOWNCTB XJlopa»

Jite)

14

[anoreHsbl
MNpakTnyeckasa padbota Ne 3 «ConcTBa
OpOMHOI BOAbI»

IIP. Otyer

15

CepoBogopoga,

cynbdunabl

[leMOHCTpaUNOHHbIN OMbIT:
«lMonyyeHne cepoBogopoaa u
N3y4yeHne ero CBOMCTBY.
JTabopaTtopHbI onbIT: «CuHTE3
cepoBoaopoaa. KayectBeHHble
peakLmn Ha cepoBogopoa v cynbu-
api»

becena. JIO

16

HemeTannel. Okcuapbl cepbl. CepHucTtas
Kucnota
[eMoHCTpaunoHHbIn onbIT Ne

J3 Onucanue
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4«WN3yyeHne CBOWCTB CEPHUCTOrO rasa
N CEPHUCTON KUCMOTbI»

17

HemeTtannbl. AMMnak
JTabopaTopHbin onbiT Ne 9 «OcHOBHbIE
CBOMCTBA aMMuMaka»

JO

18

Okcua asora (V)
J10,MonyyeHune okcmaa asora (1V)

JIO

19

A30THasd kucnoTa u eé conm
MpakTnyeckasn pabota Ne 4
«[erngpartauns conemn»

[1P. Onucaune

20

MwHepanbHble

vaoobpeHus

JTabopaTtopHbIn onbIT Ne 10
«OnpeneneHne ammMmayHow CenuTpbl
MOY€EBUHbI»

JIO. Onucanune

21

MeTtannbl. Kanbunin. CoeanHeHns
Kanbuus

JTabopaTopHbIv onbIT Ne 11
«B3anmopgenctene n3BecTkoBowm BoAbl C
YrNeKkncnbiM rasaom»

JIO

22

MeTannbl. Keneso
JTaGopaTopHbIN onbIT N2 12
«OKucneHue xernesa BO BNaXXHOM
BO3yXe»

JO

2.2. KasienaapHblii yuyeOHblii rpauk

KomnuecTBo yueOHBIX Henenb 34
KonunuectBo yueOHbIX yacoB 34

[Tpo10KUTETBHOCTD KAHUKYJT HIOHB-aBI'YCT
Jatel Havana u okoH4aHus yuebnoro roga 01.09.2021- 31.05.2022
CpoKH TPOMEKYTOUHOM aTTECTAIlMH Maii

2.3. ®opMbI aTTECTALMHU

KOHTpOHb pEe3yJIbTAaTOB O6y‘~ICHI/I$I B COOTBETCTBUH C JaHHOH OI1 IMPpOBOAUTCA B Q)opMe IIMCBbMCHHBIX
H OKCIICPUMCHTAJIbHBIX pa60T, npeamnojaaracTcsa mpoBEACHNUC HpOMe}KYTOqHOﬁ 1 UTOTOBOM aTTECTAaIlUH .
Z[J'IH OCYHICCTBJICHUA ATTCCTAUU HCIIOJIBb3YIOTCS KOHTPOJIbHO-OLUCHOYHBIC MAaTCpUAJIbI, OT60p
COACPIKAHUA KOTOPBIX OPUCHTHUPOBAH HA IIPOBCPKY YPOBHA YCBOCHUA CUCTCMBI 3HaHUH U YMCHI/II\/’I

. 3&,[[8.HI/I$I ATTECTAllUN BKIIIOYAIOT MAaTCPpUaJl OCHOBHBIX PAa3€JIOB KypCa XUMHHU .

2.4. MeToanyeckue MaTepHuasIbl

MeToabl 00yyeHus:

- CnoBecHBII

- Haromsanaerit

- OOBSICHUTENIBHO-UIITIOCTPATUBHBIH
- UccnenoBarenbckuil

- UrpoBoit

- JINCKyCCHUOHHBIN

- IIpoekTHbIH

®opMBbI OpraHu3anu 00pa3oBaTeJbLHOM NeATEeJbHOCTH:

I'pynnosas
IIpakTHueckoe 3aHsATHE
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.JlabopaTopHbIe OTBITHI

- becena

- BcTpeua ¢ nHTEpECHBIMHU JIIOIbMU
- 3ammra npoeKTa

- [IpezenTanus

- JleMOHCTpaIlMOHHBIN SKCIEPUMEHT

Ilenarornyeckue TEXHOJOTUM:

- TexHomorus rpynmnoBoro o0y4eHus

- TexHOJIOrus KOJUIEKTUBHOTO B3aUMOICUCTBUSA

- Texnonorus muddepeHnnpoOBaHHOTO 00YICHHS
- TexHomorus mpoOJIEeMHOTO 00YICHHUS

- [IpoexTHast TEXHOJIOTHUS

- 3mopoBbecOeperaromnasi TEXHOJIOTHS
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