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1. Komiuiekc 0CHOBHBIX XapaKTEPUCTHK JONOJHUTEIbHOM 00111e00pa30oBaTeIbHOM
o01mepa3sBuBaoLieiil NPOorpaMMsbl

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 Bpada Poccuiickoit ®enepaunu ot 28 centsaops 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
«MeToau4ecKuMH PEKOMEHIALUSIMU 110 TPOSKTUPOBAHUIO JOTIOTHUTEIBHBIX 00IIEpa3BUBAIOIINX
porpaMM (BKJIIOYasi pa3HOYPOBHEBBIE TPOTPAMMBI )».

- [Ipuka3 ['maBHOTO yrpaBiieHus: 00pa30BaHMsI U MOJIOACKHON TOJIUTUKU AJITACKOTO Kpast OT
19.03.2015 Ne 535 «O0 yTBep» /I€HUU METOIMIECKAX PEKOMEHAALNH 110 pa3paboTKe 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'IBHBIX HpOFpaMMaX, peaJ'II/ByeMLIX B
MYHULIMITAJIBHOM BIO/KETHOM OBILEOBPA30BATEJIBHOM 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
OCYIIECTBJICHUSI 00pa30BaTEIbHON JEATEIHLHOCTH 0 JOTOIHUTEIBHBIM 00111€00pa30BaTeIbHBIM
IIpOrpaMMam»

AKTYyaJIbHOCTB:

B 00y4yennn xumun 0oJblIoe 3HaYeHUE UMEET IKCIIEPUMEHT. AHAIM3UPYS PE3YJIbTaThl MPO-
BEJIEHHBIX OIBITOB, yJaliuecs yoexaaTcs B TOM, YTO T€ WM UHbIE TEOPETUUECKHE MTPEICTaBICHUS
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 000pyoBaHHeM. B paMKax HallMOHAIBHOTO MPOEKTa
«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 HampaBiieHHOCTeH « Touku poctay. BHenpenue »Toro o0opyaoBaHus
MO3BOJIUT KAYECTBEHHO U3MEHUTH MpoIecc 00ydeHHsI XuMuH . KonrmuecTBeHHbIC AKCIIEPUMEHTHI
MO3BOJIST MOJIYYaTh JOCTOBEPHYIO HH(POPMAIUIO O MTPOTEKAHUU TEX WIIM UHBIX XMMHUYECKUX MPOIleccax,
0 CBOICTBax BemiecTB . Ha 0CHOBE MOyYeHHBIX IKCIIEPUMEHTAIBHBIX JJAHHBIX 00y4aeMbIe€ CMOTYT
CaMOCTOSITEITLHO JIeaTh BEIBOJIBI, 0000IIATh PE3yIbTaThl, BBISBIATH 3aKOHOMEPHOCTH, YTO OJTHO3HAYHO
OyZeT CrioCOOCTBOBATH MOBBIMICHUIO MOTHBAIIMH O0YYCHHS ITKOJIBHUKOB .

DKCMEPUMEHT SIBJISICTCA UCTOYHUKOM 3HAHUM U KPUTEPUEM UX UCTUHHOCTH B Hayke . KoHuenuus
COBPEMEHHOTr0 00pa30BaHus MOJIPa3yMEBAET, YTO B y4EOHOM SKCIEPUMEHTE BEAYIIYIO POJIb JOKEH
3aHATh CAMOCTOSITEJIbHBIN HCCIEI0BATENbCKUI YUCHUUECKUN SKCIIEPUMEHT

CoBpeMeHHbIE SKCIIEpUMEHTANIbHBIE HCCIIEI0BAHUS IO XUMHUH YK€ TPYIHO MPEICTaBUTh Oe3
MCIIOJIb30BaHUs HE TOJBKO aHAJOTOBBIX, HO M HU(POBBIX U3MEPUTENBHBIX TPHOOPOB B denepansHom
I'ocynapcrBernom O6pazoBarenbHoM Ctanaapre (OI'OC) nponucaHno, 4TO OJJHUM W3 YHUBEPCATbHBIX
y4eOHBIX ACUCTBUN, TPUOOPETAEMBIX YUALTUMHUCS, TOJKHO CTaTh YMEHUE «IIPOBEJCHUS OIBITOB,
MPOCTHIX IKCIEPUMEHTATBHBIX UCCIIEIOBAHUM, MPSMBIX U KOCBEHHBIX U3MEPEHHI C UCTIOIb30BAHUEM
AQHAJIOTOBBIX U IU(PPOBBIX U3MEPUTEIBHBIX TPHOOPOBY

OOyueHue BKJII0OYAET B ce0sl ciieAyIoNue OCHOBHbIE MPeAMeThI:

1. U3yuenue MetaioB, HEMETAIJIOB M X coeAMHEHUH. OOBSICHEHNE XUMUUECKUX PEAKINI C TTO3UIUU
TEOPHH JICKTPOTUTHUCCKOM TUCCOIUAIIMN U TIPOIIECCOB OKHCICHUS-BOCCTAHOBIICHUS.

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

Bua J1OOII:

MoauduunpoBanHas porpamMma — 3To IporpaMMa, B OCHOBY KOTOPOH HOJI0KEHa puMepHasi (TUIIOBas)
nporpaMma Jiu0o nporpamMmma, pa3paboTaHHas APyrUM aBTOPOM, HO U3MEHEHHAas C y4eTOM 0COOEHHOCTEN
o0pa3oBaTeNbHON OpraHU3allK, BO3pacTa U YpOBHS MOJATOTOBKHU JAETEH, peKuMa U BpPEMEHHbIX
[apaMeTpPOB OCYLIECTBICHUS JEATEIbHOCTH, HECTAaHIaPTHOCTH UHIMBUYaJIbHBIX PE3YJIbTAaTOB.
Hanpasaennocrs JOOII:

EctecTBeHHO-Hay4Has

Anpecar JJOOII:

[Tporpamma paccuntana Ha ydammuxcs 15-16 ner

Cpox u 00bem ocBoenusi JJOOII:

1 rox, ¢ 01.09.2021r. o 30.05.2022r, 95 — 68 yacoB

®opma o0yueHus:

Ouynasl.



1.2. leasp, 3axa4m, 03kuJaeMble pe3yJabTaThl

Henab kypca: Peanusanys 0CHOBHBIX 00111€00pa30BaTENbHBIX IPOrPaMM IO XUMUU B paMKax
BHEYPOUHOMH J1€ATEIbHOCTU O0yUYaIOLIUXCS.

OcHoBHBIC 32Ja4H:
Oo0pa3zoBare/bHbIE:

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

- HAYYHUTh NOJIH30BATHCS HA MIPAKTUKE NOTYYCHHBIMU 3HAHUSIMUA HAYYHO - UCCIIEOBATEILCKOTO
Xapakrepa;

-co3/aTh 0asy JJIsl TBOPUYECKOU U MCCIIEA0BATEIHCKOM IEATEIBHOCTH YIaIUXCsl.

— pa3BUBaTh XUMHUYECKUE CIIOCOOHOCTH Y4alIUXCS,;

— BBIpabOTaTh y y4YalIUXCs YMEHUS CAMOCTOSITEIbHO M TBOPUECKH paboTaTh ¢ yueOHON U HAyYHO-
IIONYJIIPHOM JINTEPATypOH;

PazBuBaromue:

-pa3BUTHE XMMHYECKOTO MBIIUICHHS, CMEKAJIKH, JIOTHKH.

— Pa3BUTHE XUMHUYECKOT'O KPyro30pa, MbILUICHUS, UCCIIEOBATEILCKUX YMEHUHN yJallluXcs U
MOBBILICHUE UX OOIIEH KyJIbTYpBHI.

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

Bocnurare/ibHbIE!

-BOCITUTHIBATh Y YUAIIUXCSI YYBCTBA KOJUIEKTUBU3MA U YMEHHUS COUETaTh MHIMBUyaJIbHYIO paboTy ¢
KOJIJICKTUBHOM;

-BOCITUTHIBATh AKTUBHOCTh, CAMOCTOSATEIHHOCTh, OTBETCTBEHHOCTD, KYJIbTYpPY OOILICHUS;

- BOCTIUTBIBATH 3CTETHUYECKYIO, TPAPHUECKYIO KYIBTYPY, KYJIbTYpY PEUH;

— (hopMHpOBATH MUPOBO33PEHHE YUAIIUXCS, JIOTHUECKYIO U OBPUCTUYECKYIO COCTABIISIIOIINE
MBIIUICHHS, aITOPUTMAYECKOTO MBIIILICHUS;

-BOCIIUTHIBATh TPYJOJIO0UE;

- (hopMHpoOBaTh cUCTEMY HPABCTBEHHBIX MEXIUYHOCTHBIX OTHOIIIECHUII;

— ¢opMupoBaTh 10OpOE OTHOILIEHUE APYT K APYTY.

Pe3y.111>TaT1,1 0CBOCHUHA KypcCa BHeypquOﬁ JACATECJIBbHOCTH

JIn4HOCTHBIE pe3y/IbTaThl

OOyyaromuiics MOJIy4UT BO3MOXKHOCTB /1151 (POPMUPOBAHUS CIETYIOINX
JIMYHOCTHBIX

YYI:

+  olpeeNeHue MOTHBALIMU U3yUYeHUs1 yd4eOHOro MaTepHrana;

+  OILIGHMBAHHE yCBaWBaEMOTo y4eOHOT0 MaTepHalia, HCXOs U3 CONMATBHBIX M JIMYHOCTHBIX
LIGHHOCTEIH;

+  TIOBBIIIEHHE CBOETO 00Pa30BaTEIILHOTO YPOBHS U YPOBHS TOTOBHOCTH K H3YYE€HUIO OCHOBHBIX
UCTOPUYECKHX COOBITHI, CBI3aHHBIX C Pa3BUTHEM XUMHHU U OOIECTBA;

+  3HaHWE MPABHJI MIOBEICHUS B UPE3BBIYANHBIX CHTYaIUSX;

+  OLIGHUBaHHE COLMAIBHONW 3HAYMMOCTH MpOQeccuil, CBA3aHHBIX C XUMHUEH;

+  BJaJICHHWE MPaBUIaMU OE30MACHOTO OOpAIICHUS C XHMUYECKHMH BEIIECTBAMH U 000PYI0BaHUEM,
MPOSIBJIICHUE SKOJIOTUYECKON KYIbTYPBI

MeTtanpeamMeTHbie pe3yJIbTaThI

PeryasituBubie



OOyuaronuiicst TOJTYIUT BO3MOXHOCTbD [T (DOPMHUPOBAHUS CIEAYIOIINX

PETYIATUBHBIX
YV

+  IeJernojaraHue, BKIYasi IOCTAaHOBKY HOBBIX IIeJiel, mpeoOpa3oBaHue MPaKTUIECKOM 3a/1a4H B
MO03HABATEIBHYIO, CAMOCTOSATENBHBIN aHAIIN3 YCIOBUHN JTIOCTHKCHUS 1Ie]TM Ha OCHOBE y4éTa
BBIJICTICHHBIX YUUTEIIEM OPUEHTHPOB JCHCTBUS B HOBOM y4eOHOM MaTepHale;

*  IUIAHUPOBAHHE MYTH IOCTUKCHUS IICTICH;

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

*  YMEHHE CaMOCTOSATEIHHO KOHTPOJIHUPOBATH CBOE BPEMsI U YIIPABIISTH UM;

+  yMEHHUE NPUHHUMATh PEIICHUS B IPOOJIEMHON CHTYaIlNH;

+  TIOCTaHOBKA y4eOHBIX 3a/1a4, COCTABJICHHUE IJIaHA U TOCJIE0BATEIbHOCTH JICHCTBHIA;

«  opraHu3zaiys pabodero Mecra InpH BBHIIOJTHECHUN XUMHUYECKOTO IKCIIEPUMEHTA;

*  TPOTHO3UPOBAHME PE3YJIHTATOB O0YUYCHHUS, OLICHUBAHNE YCBOCHHOTO MaTepHualia, OI[eHKa KauyecTBa U
YPOBHSI ITOJTyYEHHBIX 3HAHUH, KOPPEKIHS TUTaHa U crioco0a IeHCTBHS TPH HEOOXOAUMOCTH.

Ilo3HaBaTebHBIE
OOyuarouuiics HOTYIUT BO3MOXKHOCTD I (POPMUPOBAHHS
CIEAYIOLIMX [T03HaBaTeNbHbIX Y'Y JI:

*  TIOWCK W BbIIeNIeHHE HH(DOpMAIUK;

+  aHajM3 ycJOBW U TpeOOBaHMI 3a/1a4H, BBIOOP, COMOCTaBICHNE U 000CHOBAaHUE CII0CO0a peIIeHUS
3aJ1a49u;

«  BbIOOp Hanbosee 3P HEeKTUBHBIX CIIOCOOOB PEIICHUS 3314l B 3aBUCUMOCTH OT KOHKPETHBIX
YCIIOBM;

*  BBIIBM)KCHHE M OOOCHOBAHHE TUITOTE3bI, BEIOOP criocoba e€ MpoBEpKH;

¢ CaMOCTOSATEILHOE CO3JaHUE AITOPUTMA JIEATEILHOCTH IIPHU PEIICHUHU TPOOJIEM TBOPUYECKOTO U
MOMCKOBOI'O XapakTepa;

¢ YMEHHS XapaKTEepU30BaTh BEUIECTBA I10 COCTABY, CTPOCHHIO U CBOMCTBAM;

*  ONUCBIBAHUE CBOMCTB: TBEPIBIX, )KUIKUX, FA3000pa3HBIX BEIIECTB, BHIICICHUE UX CYIIECTBEHHBIX
MIPU3HAKOB;

+  HM300pa)KeHUE COCTaBa MPOCTEUIINX BEIIECTB C MOMOIIBI0 XUMUYECKUX (OPMYI U CYIIHOCTU
XUMHUYECKUX PEAKIIUN C TOMOIIbI0 XUMHUECKUX YPaBHEHU;

+  MpoBeleHHE HAOIIOCHU, OMMCaHNe TPU3HAKOB M YCIOBUN TEUEHUSI XUMHUECKUX PeaKIuii,
BBITIOJITHEHHE XUMHUUECKOT'0 SKCIIEPUMEHTA, BBIBOJIBI HA OCHOBE aHAIN3a HAOIIOCHUHN 3a
HKCIIEPUMEHTOM, PEIICHHE 33a1a4, TONyYeHUEe XUMUYeCKOi HH(OPMALIUY U3 Pa3IMYHBIX UCTOYHUKOB;

¢ YMEHHE OPTaHM30BbIBATh UCCJIEIOBAHKE C LIETBIO MPOBEPKU TUIIOTES;

*  YMEHHE JIeJIaTh YMO3aKIt0UeHUs (MHIYKTUBHOE U TIO AaHAJIOTHH ) U BHIBOJIBI;

+  yMeHHe OOBbEKTHBHO OIIEHUBATh WH(OPMAIIMIO O BEIIECTBAX U XUMUYECKHX MPOIECCaX, KPUTUYECKU
OTHOCHUTBHCSI K TICEBJIOHAYYHOUN MH(POPMAITIT

KomMyHuUKaTHBHBIE
OO0yuaromuiics NOIYyYUT BO3MOXKHOCTH JUIsl (HOPMUPOBAHUS
CJIEIYIOINX KOMMYHUKATUBHBIX Y'Y /I

*  TIOJHOE M TOYHOE BBIPAKEHHE CBOMX MBICIIEH B COOTBETCTBUU C 33J]a4aMH U YCIOBUSIMU
KOMMYHHKAITHH;

+  QJIGKBaTHOE MCIOJb30BAHUE PEUEBBIX CPEACTB AJISl YUaCTUs B IUCKYCCUU M apTyMEHTAIMH CBOEH
MO3UIIMU, YMEHHE TIPEACTaBIISITh KOHKPETHOE COJIEpKaHNE C COOOIIEHHEM €T0 B MMChbMEHHOM 1
ycTHOI1 hopme, ompeneneHne cnoco00B B3aUMOAEHCTBUS, COTPYIHUYECTBO B IOUCKE U cOOpe
nH(popMaLnu;

«  OIpeleNeHue crocoboB B3aUMOJICHCTBUS, COTPYTHUUECTBO B IIOMCKE U cOOpe HH(pOpMaluy,
ydacTue B AMajore, MiaHUpOBaHUE OOIIMX CIIOCOO0B pabOThI, MPOSIBICHNUE YBAKUTEIHLHOTO
OTHOIIECHUS K APYTHUM YUYaIIUMCS;

+  OIHCaAHWE COJCPKAHMUS BBITOIHAEMBIX JCHCTBUH C IENbI0 OPUEHTUPOBKH B TIPEMETHO-
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MPAKTUYECKON JESITebHOCTH;

YMEHHUSI YYUTHIBATh PA3HBIC MHEHUS U CTPEMUTHCS K KOOPIUHAIINH PA3IMYHbIX TTO3UIIHI B
COTPYJIHUYECTBE;

dbopMynupoBaTh COOCTBEHHOE MHEHUE U TIO3HIINIO, apTYMEHTHPOBATh M KOOPIUHUPOBATH €€ C
MO3UIUSAMU HapTHEPOB B COTPYTHUUECTBE IIPU BHIPAOOTKE OOIIETo PelieHusl B COBMECTHOM
NESITENIbHOCTH;

OCYIIECTBIISATh B3aUMHBIN KOHTPOJIb U OKa3bIBaTh B COTPYIHUYECTBE HEOOXOAUMYIO B3au-
MOIIOMOIIIb;

IUTAHUPOBATh 0011IKe CIOCOOBI pabOThI; OCYIIECTBISITH KOHTPOJIb, KOPPEKIIHIO, OLIEHKY JEHCTBUI
napTHEpa, yMeTb yOeK1aTh;

HCIIOJIb30BAaTh a/IeKBAaTHbBIC S3bIKOBBIE CPEJICTBA AJII OTOOPaKEHHS CBOUX UyBCTB, MBICJICH, MOTHBOB
1 IOTPEOHOCTEH; 0TOOpaXKaTh B pedr (OmrcaHue, O0bSICHEHHE) COJIEPKaHUEe COBEPIIIACMBIX
JEHCTBUM, KaK B (hopMe TPOMKOH COIMAIIM3UPOBAHHOM peYH, TaK M B (hOpMe BHYTPEHHEH peun;
pa3BUBaTh KOMMYHUKATUBHYIO KOMIIETEHIIMIO, UCTIOJIb3Ys CPEACTBA YCTHOU U MUCbMEHHOM
KOMMYHHKAIUH MPU paboTe ¢ TeKCTaMH y4eOHUKA U TOMOJIHUTENIBHOM TUTEpaTypoid, CIpaBOYHBIMU
Ta0JIUIIaMH, TIPOSIBIISTh TOTOBHOCTH K YBRXKCHHUIO MHOW TOYKH 3pEHUS TPU O0CYKICHUH PE3yIIbTaTOB
BBITIOJTHEHHOU PabOThI

IIpenmMeTHbIE pe3yabTATHI
OOyuarommiicss HAy9uTCs:

.

MPUMEHSTh OCHOBHBIE METO/Ibl TIO3HAHMS: HAOIIOICHHE, U3MEPEHHE, IKCIIEPUMEHT;

OTHUCHIBATh CBOMCTBA TBEPABIX, JKUJIKMX, Ta3000pa3HBIX BEIICCTB, BBIJICTSA UX CYIIECTBCHHBIC
MIPU3HAKU;

PacKpbIBaTh CMBICI 3aKOHA COXPAHEHHUS MACChl BEIIECTB, aTOMHO-MOJIEKYJISIPHOU TEOPHH;
pa3ianyaTh XUMUYECKUE U (PU3NUYECKHUE SIBICHUS, HA3bIBaTh MPU3HAKH U YCIOBHS MPOTEKAHUS
XMMHYECKUX PEAKIIUI;

coOiroaarTh npaBuia 6€30mMacHoOi paboThI MPU MPOBEACHUU OTIBITOB;

MI0JIE30BATHCS JTA0OPATOPHBIM 000PYIOBAHUEM U TIOCYIOH;

MOJTy4aTh, COOMPATh Ta3000pa3HbIE BEIIECTBA U PACIIO3HABATH UX;

XapaKTepu30BaTh (PU3NUYECKUE U XUMUYECKUE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHUUECKUX
COEJIMHEHU, IPOBOAUTD OIBITHI, TOATBEPKIAIOIINE XUMUYECKHE CBOMCTBA U3YUYEHHBIX KJIACCOB
HEOPTraHUYECKHUX BEIIECTB;

PacKpbIBaTh CMBICII IOHSATHUS «PACTBOP», BBIUUCIATH MaCCOBYIO JIOJIF0 paCTBOPEHHOTO BELIECTBA B
pacTBOpe, TOTOBUTH PACTBOPHI C ONPEACIEHHON MAaCCOBOM JI0JIEH PAaCTBOPEHHOTO BEILIECTBA;
XapaKTepU30BaTh 3aBUCUMOCTD (PU3MYECKHUX CBOMCTB BEIIECTB OT THIA KPUCTALTNYECKOM pEHIETKH,
ONpeaeATh BUJl XMMUYECKOU CBSI3M B HEOPraHUYECKUX COECITMHEHUSIX;

PacKpbIBaTh OCHOBHBIE MOJIOKEHHS TEOPUH DIIEKTPOTUTHIECKON TUCCOLUALINM, COCTABIISATh
YPaBHEHUS AJNEKTPOIUTUUECKOMN AUCCOLUALIMH KUCIOT, IIEeI04ei, CoJe U peaklil HOHHOTO
oOMeHa;

PacKpbIBaTh CYIIHOCTh OKUCIUTEIbHO-BOCCTAHOBUTENIbHBIX PEAKIIUI, ONPEAENIATh OKUCIUTEINb U
BOCCTAHOBUTEJb, COCTABJISTh YPABHEHUS OKHCIUTEILHO-BOCCTAHOBUTEIHHBIX PEAKIINN;

Ha3bIBaTh (PaKTOPHI, BIUSIONINE HA CKOPOCTh XUMUYECKOU PEaKIny;

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

MIPOBOJIUTH OMBITHI MO MOJTYYEHUIO U U3YUYEHUIO XUMUUECKIX CBOMCTB Pa3INYHbIX BEIIECTB;
rPaMOTHO 00paIaThCs C BEIIECTBAMHU B TIOBCETHEBHOM JKU3HU

OO0yuarmuiics MOTYYUT BO3MOKHOCTh HAYUUTHCS:

BBIJIBUTATh U MPOBEPATH SKCIEPUMEHTAIIBHO TMIOTE3bl 0 XMMHUYECKUX CBOMCTBAX BEIIECTB Ha
OCHOBE MX COCTaBa M CTPOEHUS, UX CIIOCOOHOCTH BCTYIAaTh B XUMHUECKHUE PEAKIIUU, O XapaKTepe 1
MPOYKTaX PAa3IMYHbIX XUMUUYECKUX PEAKIINA;

XapaKTepPU30BaTh BEIIIECTBA IO COCTaBY, CTPOCHUIO U CBOMCTBAM, YCTaHABIUBATH MPUYNHHO-
CJIEJICTBEHHBIE CBSI3U MEXKY JAHHBIMU XapaKTEPUCTUKAMHU BEIIECTBA;

COCTABJISITH MOJICKYJISIPHBIE M TIOJTHBIE HOHHBIE YPABHEHHMSI TI0 COKPAIIEHHBIM HOHHBIM YPAaBHEHHSIM;
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*  TPOTHO3UPOBATH CIIOCOOHOCTH BEIIECTBA MPOSBIATh OKHCIUTEIBHBIE HIIM BOCCTAHOBUTEIILHBIC
CBOKWCTBA C YUETOM CTENEHEN OKUCIICHHS DJIEMEHTOB, BXOSIINUX B €70 COCTAB;

*  BBIJIBUTaTh U MPOBEPATH IKCIIEPUMEHTAILHO TUIIOTE3bI O PE3YJIbTAaTaX BO3ACHCTBUS Pa3IMUYHBIX
($hakTOpOB HA N3MEHEHNE CKOPOCTU XUMHUYECKON peaKkiluu;

*  HCIOJIb30BaTh MPHOOPETEHHBIC 3HAHUS JJI SKOJIOTUYECKH TPAMOTHOTO ITOBEJICHUS B OKPYKaroIIei
cpene;

*  HCIOJIb30BaTh NPHOOPETEHHBIC KIIFOYEBBIC KOMIICTCHITUN TIPH BBITOTHEHUH TIPOSKTOB U PEIICHUH
y4e0HO-HCCIIeIOBATEIbCKIX 33/1a4 110 H3yYSHHUIO CBOMCTB, CIOCOOOB MOYYCHHSI U PACTIO3HABAHUS
BCIIIECTB;

«  OOBEKTUBHO OIEHUBATh HHPOPMAIIHIO O BEIIECTBAX U XUMHUYECKUX MPOIIECCax;

*  OCO3HABaTh 3HAYEHHE TEOPETUUECKUX 3HAHUM 110 XUMHUHU JIJIs1 IPAKTUYECKON €SI TENBHOCTH
YeJIOBCKA;

+  CO3JaBaTh MOJICIIM U CXEMBI JUIsl pelIeHUs YIeOHBIX M MO3HABATEIBHBIX 33]1a4; TOHUMATh
HEOOXOMMOCTh COOTIOICHUS TIPEANMCAHNH, Tpe/IaraéMbIX B HHCTPYKIIHSX 110 UCITOJIb30BAaHUIO
JIEKapCTB, CPEACTB OBITOBOM XUMHH H JIP .

- pa3sBUTUC YMGHI/If/’I ACHO, TOYHO U I'PaMOTHO HU3JIaraTb CBOU MBICJIU B YCTHOﬁ 1 TTMCHhbMEHHOM pcuu,
MMOHMMAaTh CMBICJ ITOCTaBICHHOMN 3aJa4uu
-KpCaTUBHOCTH MBIIJICHHA, O6III€Ky.HI>TypHO€ N MHTCJUICKTYAJIbHOC PAa3BUTUC, MHUIINATHUBA,

HaXOIA4YHUBOCTb, aKTHUBHOCTD IIPH PCHICHUH XUMHUYCCKHUX 3aaa4

-(popMupoOBaHNE TOTOBHOCTH K CAMOPA3BUTHIO, JaTbHEHIIEMY 00YydIEeHUIO
-BBICTpaMBaTh KOHCTPYKLUU (YCTHBIE U IUCbMEHHBIE) C UCIOIb30BaHUEM XUMHUYECKOH TEPMUHOJIOTUU

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

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

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

1.3. Conepxanne nmporpamMmsl

BeriecTBo ¥ XMMHYeckas peakuus

[Tepnoanueckuii 3axkoH . [lepnoandeckas cuctema XuMu4eckux 3meMeHToB /1 . 1. Menneneesa .
CrtpoeHue aTOMOB . 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB XUMUYECKUX JIEMEHTOB NEPBBIX TPEX
TIEPUOJIOB, KaJIHsl, KaJbIUs U UX COEMHEHHUI B COOTBETCTBUH C TIOJIOKEHHEM DJIEMEHTOB B
NEePUOINYECKOI cUCTeMEe U CTpOeHHEM UX aTOMOB .CTpOeHHEe BELIeCTBA: BUIbl XUMHUECKON CBSI3H .
THIIBI KPUCTAIUTMYECKUX PEHIETOK, 3aBHCHMOCTh CBOMCTB BEIIECTBA OT THITA KPUCTAUTMIECKON PEIIETKH
U BUJIa XUMHU4YecKOi cBs3u .Kimaccudukanus 1 HOMEHKIaTypa HEOPraHUYEeCKUX BEILECTB
(MexmyHapoHast ¥ TpUBUANbHAS) . XMMHYECKHE CBOMCTBA BEIIECTB, OTHOCSIIUXCS K PA3INIHBIM
KJIaccaM HEOpraHMYECKHX CO €IMHEHHH, TeHeTUYecKasl CBS3b HEOPTaHUYECKUX BEIECTB
Knaccudukanms XumMudecknx peakiuii o pa3TuIHbIM IpU3HAKaM (TI0 YUCITY M COCTaBY YUaCTBYIOIIHX
B PEAKLIUU BEIECTB, MO TEMIIOBOMY 3P PEKTY, 0 U3MEHEHUIO CTETIEHEH OKUCIEHHSI XUMUYECKUX
3JIEMEHTOB, 110 OOPATUMOCTH, [0 YYACTHIO KaTaau3aropa) . DK30 U 3HI0TEPMHUUECKHUE PeaKIuy,
TepMOXUMHUYECKUe ypaBHeHus . [ToHaTue o ckopoctn xumuyeckoit peakuun. [Tonsarue 06 oOpaTuMbIX U
HEOOPaTUMBIX XHMUYECKHUX peakiusx . [loHsITHe 0 TOMOT€HHBIX ¥ T€TePOTeHHBIX peakuusx . [lonsTue o
XUMHUYECKOM paBHOBeCHHU. DaKTOPHI, BIUAIONIME HA CKOPOCTh XUMUUYECKON pEeaKLUU U MOJIOKEHHE
XUMHAYECKOTO paBHOBECHSI. MeXaHNU3M OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIIUN (9JICKTPOHHBIH
0ajaHc OKHCIUTEIbHO-BOCCTAHOBUTEIBHOMN peakiun) . Teopus JeKTpOTUTHUECKON JUCCOLUAIIH .
DNEeKTPOIUTHI U HE IIEKTPOIUTHI . KaTHOHBI, aHHOHBI . MeXaHU3M TUCCOIUAIINN BEIIECTB C
Pa3IMYHBIMHM BUJAMH XUMUYECKOH cBsi3M . CTenenpb aucconnanuy . CuiibHbIe U cadble 3JIEKTPOIUTHI
Peakuyu nonHoro oOMeHa . Y ci10BUs MPOTEKAHUS peakuii HOHHOTO OOMEHa, MOJIHbIE U COKpaIllEHHBIE




WOHHBIC YpaBHEHUS peakiuii . CBONCTBA KHCIIOT, OCHOBAaHUM U COJICH B CBETE MPEICTABICHUN 00
ANEKTPOIUTUYECKON qucconuanuy . KauecTBeHHbIE peakiiiy Ha MOHBI . [IoHATHE 0 THAPOIN3E CONEH .

Xumuueckuu sKcnepumenn: 03HAKOMJICHHE ¢ MOJEISIMH KPACTAJUNIMYECKUX PEIIETOK HEOPTaHNYECKUX
BEIIECTB — METAJJIOB M HEMETAJUIOB (rpaduTa U alIMasa), CI0KHBIX BEIIECTB (XJIOpUAa HATpus);
HCCIIEeIOBaHUE 3aBUCUMOCTH CKOPOCTH XMMUYECKOH peakIy OT BO3ACHCTBUS pPa3IMUHbIX (PAKTOPOB;
HCCIJIEIOBaHUE 3JIEKTPOIPOBOAHOCTH PaCTBOPOB BEIIECTB, IPOLECCa TUCCOLMALIUN KUCTIOT, 1IeJI0uel U
cosiel (BO3MOXKHO UCIIOJIb30BAaHKUE BUI€OMATEPUANIOB); IPOBEJCHHUE OIBITOB, UITIOCTPUPYIOIIHUX
MPU3HAKH IPOTEKAHUS PeaKLMii HOHHOTO oOMeHa (0Opa3oBaHKe 0CaJIKa, BbIJICIIEHUE ra3a, 00pa3oBaHue
BO/J1bl); OIIBITOB, HJUTIOCTPUPYIOIIUX PUMEPBI OKMCIUTEIbHOBOCCTAHOBUTENIBHBIX peakLuil (ropeHue,
peaxkiuu pas3yioKeHNs, COEIMHEHNS); paclIO3HABaHUE HEOPraHMYECKHUX BEIIECTB C IIOMOIIbIO
KAYECTBEHHBIX PEAKLIMH HA MOHBI; PELICHUE DKCIIEPUMEHTAIIBHBIX 3a7ay.

Hemerannbl U uX coeilMHEHUs

OO0wast xapakTepucTiKa rajoreHoB . OcoOEHHOCTH CTPOEHHs AaTOMOB, XapaKTEePHbIE CTENEHU
okucnenus . CTpoenue u (pu3NIecKre CBOWCTBA MPOCTHIX BELIECTB — T'aJOICHOB . XUMHUYECKHUE
CBOMCTBA Ha
IIpUMepe XJiopa (B3auMOJIEHCTBUE C METaNIaMU, HEMETAJUIaMU, 11iejo4amu) . Xioposogopos . ConsHas
KHCJIOTa, XUMHYECKUE CBOMCTBA, IIOJIy4eHUE, IpUMEHEHHE . JlelicTBHE XJI0pa U XJIOPOBOJOPOA Ha
OpraHu3M uesoBeka . Baykneiume xjiopu/ipl U X HaXoxAeHue B npupojie .O0mias XxapakTeprucTuka
aseMeHToB VIArpymnmsl . OcoOeHHOCTH CTPOEHHs AaTOMOB, XapaKTEPHbIE CTEIIEHU OKUCIICHUS .
Crtpoenne u pU3HUECKUE CBOMCTBA MPOCTHIX BEIIECTB — KHUCIOPOJa U CEPhI . AJUIOTPOITHBIC
MOIU(UKAIMKI KUCIOPOAA U cepbl . XUMHUUECKUe CBOMCTBa cepbl . CepoBOIOpOJ, CTPOCHHE, PU3UUECKUE
U XUMHUYECKHe cBOMCTBA . OKCUIBI CEPhI KaK MPEICTaBUTENIN KUCIOTHBIX OKCHI0B . CepHasi KUCIoTa,
¢bu3nyeckre 1 XMMUYECKHE CBOMCTBA (001I1e KaK MPeJICTaBUTENs KJlacca KUCIIOT U cieln(uyYecKue) .
XUMHYECKUE PEaKIIUH, JIEKAIINE B OCHOBE ITPOMBIIIJIEHHOT'O CII0CO0A MMOIYy4E€HHs CEPHOU KUCIIOTHI .
ITpumenenue . Conu cepHOM KUCIOTHI, KaUeCTBEHHAs peaklus Ha cyiabpaTroH . HaxoxaeHue cepsl u eé
COCIMHEHMH B IPUPOAE . XUMHUECKOE 3arpsA3HEHUE OKPYIKAOIIEH Cpeibl COEAMHEHUSIMHU CEPBI
(KMCIIOTHBIE A0/, 3arps3HEHNE BO3/lyXa U BOJIOEMOB), clIOcoOBI ero npeaoTpatieHus .O0mas
XapaKTepUCTHKA 371eMeHTOB VArpynibl . OCOOEHHOCTH CTPOEHUS aTOMOB, XapaKTEPHbIE CTEIIEHU
OKHCIIEeHHS . A30T, paclipoCTpaHeHHE B IpUpoje, GU3nuecKue U XMMUdeckue cBoicta . Kpyrosopor
a3oTa B IpUpoje . AMMHAK, €ro pU3NYecKue U XUMHUUECKHUE CBOICTBA, Noly4eHue u npuMmenenue . Conu
aMMOHUS, UX (pU3UYECKHe U XUMUYECKUE CBOMCTBA, MpuMeHeHue . KauecTBeHHas peakiys Ha HOHbI
aMMOHUS . A30THasI KMCJIOTa, €€ Mojay4yeHue, pu3ndeckre 1 XMMHUUecKHe CBOICTBa (001Iue Kak mpecra-
BUTEIIS KJlacca KUCIOT U crieruduueckue) . Mcrnonb30BaHNe HUTPATOB U COJIeH aMMOHHUS B Ka4eCTBE
MUHEPAIBHBIX YI0OpeHHH . XUMUUECKoe 3arps3HeHNE OKPYKaIOUIe cpe/ibl COeMHEHUSIMH a30Ta
(KMCIIOTHBIE A0/, 3arps3HEHNE BO3/lyXa, MOYBBI U BOJI0EMOB) .Docdop, aaioTpoIriHble MOAUPHUKAIIUN
docdopa, pusnueckue u xumudeckue cpoictra . Oxeua pocdopa(V) u dpochopHnas kucnora,
¢u3nyecKkrue 1 XUMHUYEeCKHE CBOMCTBA, noiydeHue . McnonszoBanue gpocdaroB B kauecTBe MUHEPAIbHBIX
ynoOpenuit .O61mas xapakrepuctuka 31eMeHToB [VArpynnsl . Oco0eHHOCTH CTPOSHHS aTOMOB,
XapaKTepHbIE CTENIEHU OKUCIICHUS . YTIEpO, aJUIOTPOINHbIE MOIU(UKALIUY, PACIPOCTPAHEHUE B TIPHU-
poze, puznyeckre U XuMHueckue cBoiictsa . AncopOuus . KpyroBopot yriaepona B npupojie . Okcuabt
yriaeposaa, ux QU3n4eckue U XMMHUYECKHe CBOICTBA, IEHCTBUE HA KUBbIE OPraHU3MbI, IT0JIy4€HHUE U
IpUMEHEHHE . DKOJIOTHUECKHUE MPOo0IIeMbl, CBsI3aHHbIe ¢ okcuoM yriiepoaa(IV); runoresa rimoGanbHOro
MOTETJICHUS KIIMMAaTa; NapHUKOBBIN 3P eKT . YroapHas KUCIO0Ta U €€ CONU, UX (PU3NYECKUe U
XMMHYECKHEe CBOWCTBA, MTOJy4yeHHEe U MpuMeHeHue . KauecTBeHHas peakuys Ha KapOOHATHOHBI .
Hcnonb3oBanne kapOOHATOB B OBITY, METUIIMHE, IPOMBIIIJIEHHOCTH U CEJILCKOM XO035HCTBE
JlepBoHauanbHbIe TOHATUS 00 OPraHMYECKHX BEIECTBAX KaK O COCMHEHUSX yriepoja (MeTaH, 3TaH,
STHJIEH, alleTUJIeH, 3TaHOJI, MNIUILIEPUH, YKCYCHAs KHCII0Ta) . MIX cocTaB M XUMUYECKOE CTPOEHUE.
[ToHsATHE O OMOTOTUYECKU Ba)KHBIX BEILIECTBAX: JKUPAX, OCNIKAX, YIIEBOAAX — U UX POJIU B )KU3HU
4yesloBeKa . MarepranbHOE €IMHCTBO OPTaHMYECKUX U HEOPTaHMUYECKUX coeauHeHui. KpeMHuuid, ero
¢dusnyeckre 1 XUMHYECKHE CBOMCTBA, MoJyuyeHe U npumMeHenue . CoeluHeHNs: KpEMHHUS B TIPUPOJIE .
O6mme npencrasnenus 06 okcuae kpeMausi(IV) u kpemuaneroit kuciore . CUITUKATBI, UX
HCIOJIb30BaHUE B OBITY, MEIMIIMHE, TIPOMBIIIJICHHOCTH . BaxkHeli1e cTpouTeabHbIe MaTepHallbl:




KepaMHKa, CTEKJI0, IEMEHT, OETOH, Kene300eToH. [Tpobaembr 6€3011acHOT0 UCTIOIB30BaAHMS
CTPOUTEIBHBIX MATEPUAJIOB B TOBCEAHEBHOM KU3HU.

Xumuyeckuil Sxcnepumenm: N3y9eHre o0pa3iioB HEOPraHWYECKUX BEIIEeCTB, CBOWCTB COJISTHOM
KHCIIOTHI; TIPOBEACHUE KAYECTBEHHBIX PEaKIIUii Ha XJIOPUI-UOHBI U HAOIIOACHHUE MTPU3HAKOB UX MPO-
TEKAHUSI;, ONBITHI, OTpaxaroue GU3nueckue 1 XMMHUYECKHe CBOMCTBA raJIOTeHOB U UX COEIMHEHUN
(BO3MOHO HCTIOIb30BAHKUE BUICOMATEPUAIIOB); O3HAKOMJICHUE C 00pa3liaMu XJIOPUAO0B (FaJIOT€HUIOB);
O3HaKOMIJIEHHE C 00pa3liaMu cepbl U €€ COeTMHEHUSIMU (BO3MOYKHO HCII0JIb30BaHNE BUEOMATEPUATIOB);
HabroieHue npouecca o0yriIMBaHus caxapa MoJ IeHCTBUEM KOHIIEHTPUPOBAHHOMN CEPHOI KHCIIOTHL;
M3Y4YEeHHE XMMHUYECKHUX CBOWCTB pa30aBIIEHHOM cepHON KUCIIOTHI, IPOBEIEHNE KAUYeCTBEHHOHN peakluu
Ha cynb(haT-uoH 1 HaOJII0IeHUE MPU3HaKa €€ MPOTEKaHUs; O3HAKOMJIEHUE ¢ (PU3NIECKIMHU CBOWCTBAMH
a3oTa, (hocdopa 1 UX COeTUHEHHH (BOZMOXKHO HCIOIb30BaHUE BHIEOMATEPUAIIOB), 00pa3liaMy a30THBIX
1 GochopHBIX yroOpeHuit; modydeHue, CoOupanue, pacro3HaBaHue U U3y4eHUE CBOWCTB aMMHUAKa;
MIPOBEJICHUE KAaUeCTBEHHBIX PEaKIMil HA HOH aMMOHUS U (pochaT-uoH U U3yuyeHue NPU3HaAKOB UX
IIPOTEKAHUs, B3aUMOEHCTBUE KOHLEHTPUPOBAHHOMN a30THOM KUCIIOTHI C MEJIbIO (BO3ZMOXKHO
UCIOJIb30BaHUE BUICOMATEPUAJIOB); U3YUCHHE MOIeTIEH KPUCTAUIMYECKUX PEIIETOK aiMasa, rpadura,
¢yiepeHa; 03HaKOMJIEHHE C TIPOIIECCOM aACOPOIIMH PACTBOPEHHBIX BEIIECTB aKTHBUPOBAHHBIM YIJIEM U
YCTPOICTBOM MPOTUBOTa3a; MOIy4eHHe, COOMpaHue, paclio3HaBaHUE U U3YUYEHUE CBOWCTB YIIIEKUCIOr0
ra3a; IpOBECHHE KAaUeCTBEHHBIX PEaKIMii Ha KapOOHAT U CHIIMKAT-HOHBI M U3YUCHUE TIPU3HAKOB HX
MPOTEKAHHUS; 03HAKOMJICHHE C MPOAYKIIMEH CUIMKATHON MPOMBILUICHHOCTH; PEIICHUE SKCIIEPUMEHTANb-
HBIX 33/1a4 110 TeMe «BakHeille HeMeTallyIbl U UX COCIUHEHUSD .

MerTaabl U X COCTUHEHUS

OO01mmas XxapakTepruCcTHKa XUMUIECKHX DJIEMEHTOB — METAJUIOB HAa OCHOBAHHMH HX TTOJIOKEHUS B
MepUOANYECKOl cucteMe Xxumuueckux anemeHToB [1 . U . Menneneesa u ctpoenus aromos . CTpoeHue
MeTaJlI0B. MeTamnueckasi CBsI3b U METAJUIMUECKasl KPUCTAIIMYECKas pelI€TKa . DIEeKTPOXUMUUECKHIM
P HANIpsKeHU MeTaisioB . @U3NYeCKue U XUMUYECKHE CBOMCTBa MeTauioB . OO0IIe crnocoOsl
1oJiydyeHus: MeTajioB. [ToHsATHE 0 KOPPO3UM METAJNIOB, OCHOBHBIE CIIOCOOBI 3aILUTHI X OT KOPPO3UHU .
Crnagsl (CTallb, 4YyT'YH, TIOPATIOMUHUN, OPOH3a) U UX IPUMEHEHHUE B OBITY U MPOMBILIUIEHHOCTH .
[IlenouHble METAIIIBL: TTOJ0KEHUE B IEPUOIMUECKON CUCTEME XUMUYECKUX diemMeHToB [ . U .
MemnzeneeBa; CTpOCHHE UX aTOMOB; HAX0XKJIEHUE B pupoje . Puznyeckue 1 XuMUIECKIe CBOMNCTBA (Ha
npuMepe HaTpust v Kanust) . OKCHIBI U TUJIPOKCUIBI HATPUs U Kanus . [I[pumMenenune menoqHbix
METaJJIOB U UX coeAnHeHui 11{enoyno3emMenbHble METAIIbl MATHUN W KaJIbIHIl: MOJI0XKEHHE B
MEPUOINYECKON cucTeMe XumMudeckux 3nmeMeHToB 1 . 11 . MenaeneeBa; CTpoeHuE X aTOMOB;
HaxoJieHue B npupojie . Duznueckre U XUMUYECKUE CBOMCTBA MArHUA U Kanblus . Baxuneinmme
COEIMHEHUS Kalblis (OKCHUJ, TUIPOKCUI, COIH) . JKECTKOCTB BOJIBI U CITOCOOBI €€ yCTpaHEHUSI
AJOMUHUN: TIOJIOKEHUE B IEPUOINYECKON cucTEME XUMUYecKux anemMeHToB [ . 11 . Menneneesa;
CTpOCHHE aToMa; HaxOKAeHHE B Mpupoae . Dusndeckrne 1 XUMUYECKHE CBOMCTBA atoMUHUS . AM]O-
TEpHbIE CBOMCTBA OKCUAA U TMAPOKCHIa antoMUuHU .JKene30: moiaoKeHne B IepUoJUIECKON CUCTEME
xuMudeckux 3neMeHToB [ . I . MenneneeBa; ctpoeHue aToMa; HaXoxAeHue B npupojae .duznueckue u
XUMHUYECKHE CBOMCTBA Kene3a . Okcupl, runipokcusl u conn xenesa(ll) n xeneza(Ill), ux cocras,
CBOMCTBA U MOJIYYEHHE .

Xumuyeckuil d9xcnepumenm: 03HaKOMJIEHHE ¢ 00pa3llaMi METAJJIOB U CIUIABOB, MX (PU3UUECKUMH
CBOMCTBAaMM; U3YUYE€HHUE PE3YIbTATOB KOPPO3HH METAIIIOB (BO3MOKHO MCIIOJIB30BaHUE BUIEOMATEPH-
aJIoB), 0COOEHHOCTEN B3aMMOEHCTBHS OKCH/IA KAIbLIMSI U HATpUs € BOJI0M (BO3MOKHO UCIIOJIb30BaHUE
BUJICOMATEPHAIIOB); UCCIIEI0 BAaHUE CBOMCTB KECTKOW BOJBI; IIpOIlecca TOPEHUS JKeJie3a B KUCIopoie
(BO3MOXHO HCTIOIH30BAHKUE BUACOMATEPUAIIOB); MPU3HAKOB MTPOTEKAHUS KAaUeCTBEHHBIX PEAKIIUN Ha
MOHBI (MarHusl, Kby, aTFOMUHUS, nHKa, xene3a(ll) u xeneza(Ill), meau(Il)); HabmoaeHue u
OMHCaHUE TPOIECCOB OKPAIIMBAHUS TIJITAMEHN MOHAMU HATPHS, KU U KaJdblns (BO3MOKHO
MCIOJIb30BaHNE BUACOMATEPUATIOB); UCCIIEIOBaHNE aM(DOTEPHBIX CBOMCTB THAPOKCHIA AIFOMUHUS U
THAPOKCH/IA IIMHKA; PEIICHNE IKCTICPUMEHTAIIBHBIX 3a71a4 10 TeMe «BaxxHen e MeTauibl 1 uX
COCJIUHEHUS .

X¥MHS ¥ OKpYXKaroas cpeaa

HoBble maTepuaibl 1 TexHOI0TMY . BelecTBa 1 Matepualbl B TOBCETHEBHOM JKU3HU YETIOBEKA .
Xumusi ¥ 370pOoBbe . be3omacHoe ucronpb30BaHNuEe BEIIECTB U XUMUUYECKHUX Peakiiuid B ObITy . [lepBas mo-
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MOIIb IPU XUMUYECKHUX 0KOTraxX U OTPABICHUSX . OCHOBBI 3KOJIOTMYECKON rPaMOTHOCTH . XUMUYECKOE
3arpsi3HEHUE OKpYKarolel cpesl (peaenbHas gqomyctumast konueHnTpamus Beuiects — [1JIK) . Pons
XUMHH B PEIICHUHN IKOJIOTUYECKUX Mpo0ieM . [IpupoiHbie HCTOUHUKH YTiIeBOI0POAOB (Yrob,
MIPUPOIHEIN ra3, HedTh), MPOIYKTHI UX MEPePaOdOTKH, UX POIb B OBITY U MPOMBIIIICHHOCTH .

Xumuueckuil sxkcnepumenm: U3y4eHre oopasiioB MaTepuanoB (CTEKIIO, CIIaBbl METAJIOB,
MOJIMMEPHBIE MAaTEPUAIIBI) .

MexnpeMeTHbIE CBA3U

Peanuzarust MexnpeIMETHBIX CBSI3€H MPU U3YYEHUU XUMHUH B 9 Kilacce OCYIECTBIAECTCS Yepes
MCIOJIb30BaHUE KaK 00X €CTeCTBEHHOHAYYHBIX MOHSITHM, TaK U IOHATUH, SIBJISIFOIIUXCS CUCTEMHBIMU
JUTSL OT/ICTBHBIX TIPEMETOB €CTECTBEHHOHAYYHOTO HKIa .O0IIre eCTeCTBeHHOHAYYHBIC TTOHSITHS:
Hay4yHBIN (DaKT, TUIOTE3a, 3aKOH, TEOPHsl, aHAIN3, CUHTE3, KJIacCU(PHUKAIUSs, IEPUOTUIHOCTD,
HaOII0IeHNE, SKCTICPUMEHT, MOJICTTUPOBAHNE, H3MEPEHHE, MO/JIENb, SIBIICHUE, TAPHUKOBLIH d(hdeKT,
TEXHOJIOTHS], MAaTEPUATIBI .

Qusuka: MaTepus, aTOM, dJIEKTPOH, IPOTOH, HEUTPOH, HOH, U30TOII, PAAUOAKTUBHOCTb, MOJIEKYJIA,
ANEKTPUYECKUH 3apsil, IPOBOJ HUKU, TOTYIIPOBOIHUKH, AUIIEKTPUKH, (POTOIIEMEHT, HHAUKATOD,
BELIECTBO, TEJI0, 00BbEM, arperaTHoe COCTOSIHUE BELIECTBA, I'a3, paCTBOP, PACTBOPUMOCT,
KpUCTAJITINYECKasl pelIéTKa, CIUIaBbl, PU3NYECKUE BEIMYUHBI, €AMHULIBI H3MEPEHUs, KOCMHUUECKOe
IIPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COHIIE .

buonoeus: porocunres, gpixanue, 6uocdepa, skocucTeMa, MUHEpAJIbHbBIE YA0OPEHNUS,
MHKPOIJIEMEHTHI, MAKPO3JIEMEHTBI, IUTATEIbHbBIC BEILIECTBA .

Teocpaghusa: atmocdepa, ruapocdepa, MUHEPaAIIbl, TOPHBIE OPO/IbI, TOJIE3HBIE HCKOTIAeMBbIE, TOTLTUBO,
BOJIHBIE PECYPCHI .

2. Kommiekc OPraHmM3aAllMOHHO-NIEAATOTHICCKHUX yc.110Bm71

2.1.TemaTuyeckoe NJIAHUPOBAHUE

9b kiacc
68 yacos
No | HazBanue pa3zena, TEMBbI KomnunuectBo yacos @DopmeI arTeCTALlNH,
1/ KOHTpPOJIA
o Beero | Teopus | IIpaktuk
a
1 Teopus anekTPoNUTMYECKON ANCCO- 2 2 JI9 Onucanue
umaumm
[emoHcTpaunoHHbIn onbIT Ne 1 4
«Tennoson addeKT pacTBOpEHUS
BELLECTB B BOAE»
2 Teopusi aNeKTpONUTUYECKON ANCCO- 2 2 becena, I1P. Otuer
umaumm
4
MpakTnyeckasa pabota Ne 1
«ONEKTPOSINTLI N HEBNEKTPOIIUTbI»
3 Teopus anekTPonNUTUYECKON ANCCO- 2 1 1 JIO
umaumm
JlabopaTopHbin onbiT Ne 1 «BrnivsHne
pacTBOPUTENS Ha AMccoLMaLmio»
4 CuribHble 1 criabble 3neKTPouTbI 4 2 2 Bonpocel-oTBeTHI.
JNaGopaTopHbIii onbIT N2 2 «CunbHble U JIO
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cnabble QNEKTPOJIUTbI»

Teopusi aNeKTPONUTUYECKON ANCCO-
umauum

JlTabopaTtopHbI onbIT Ne 3
«3aBUCUMOCTb 3NEKTPONPOBOAHOCTMN
pPacTBOPOB CUIbHbIX 3NEKTPONUTOB OT
KOHLEHTPaLMN MOHOBY

JO

Teopusi aNeKTPONUTUYECKON ANCCO-
umauum

MpakTnyeckasn paborta Ne 2
«OnpeaeneHne KOHLEHTpaUnM conm no
3NEKTPONPOBOAHOCTN pacTBOpay

I1P. Onucanue

Peakummn noHHoro obmeHa
JNNabopaTopHbIn onbIT Ne 4
«B3anmogelicteue rmgpokcmaa 6apus ¢
CEPHOW KNCITOTON»

JIO. Onucanue

JNNabopaTopHbIn onbIT Ne 5
«ObpasoBaHue conen aMMoHNA»

JIO. Onucanue

OkncnuTenbHO- BOCTAHOBUTESb- Hble
peakuun (OBP)

JTabopaTopHbI onbIT Ne 6 «/3yueHne
peakumn B3aMMOAENCTBUSA CyrnbuTa
HaTpMsA C NEPOKCMAOM Bogopoaa»

JIO. Onucanue

10

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

JIO. Onucanue

11

. OBP

JTabopaTopHbI onbIT Ne 8
«CpaBHuTENbHast xapakTepucTmka
BOCCTaHOBUTENBLHOWM CNOCOBHOCTH
MeTanmnos»

JIO

12

CKOpPOCTb XMMUYECKOWN peakLmn
[lemoHcTpaunoHHble onbIThl Ne 2
«3yyeHne BNUSHUSI pasnnyHbIX
(haKTOPOB Ha CKOPOCTb peakLmmy»

J1O Onucanne

13

HemeTtannebl. ManoreHsl
[emoHcTpaunoHHbIn onbIT Ne 3
«M3yyeHre dpunanyeckux n XmMmyeckmx
CBOWNCTB XJlopa»

Jite)

14

["anoreHbl
MNpakTnyeckasa padbota Ne 3 «ConcTBa
OpoMHOI BOAbI»

TIP. Otuer

15

CepoBogopoga,

cynbdunabl

[leMOHCTpaUNOHHbIN OMbIT:
«lMonyyeHne ceposogopoaa u
N3y4YeHne ero CBONCTB».
JTabopaTtopHbI onbIT: «CUHTE3
cepoBoaopoaa. KayectBeHHble
peakLmn Ha cepoBogopoa v cynbu-
apl»

becena. JIO

16

HemeTtannbl. Okcuapl cepbl. CepHuctas
KucnoTa

[eMoHCcTpaunoHHbIn onbIT Ne
4«N3yyeHne CBOMUCTB CEPHUCTOrO rasa
N CEPHUCTOMN KNCMOTbI»

J3 Onucanue
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17

HemeTtannbl. AMMnak
JTabopaTtopHbin onbIT Ne 9 « OcCHOBHbIE
CBOMCTBa aMMMaka»

JO

18

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

JIO

19

A30THasa kucnoTa u eé conmu
MpakTnyeckasn paboTta Ne 4
«[ernaparauns conemn»

[1P. Onucaune

20

MwvHepanbHble

vaoobpeHus

JTabGopaTtopHbIn onbIT N2 10
«OnpeneneHne ammMmayHow CenuTpbl
MOY€EBUHbI»

JIO. Onucanue

21

MeTtannbl. Kanbunin. CoeanHeHns
Kanbuus

JTabopaTopHbIv onbIT Ne 11
«B3anmopgencremne n3BecTkoBown BoAbl C
YrNEeKNCnbiM razom»

JIO

22

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

JO

I1P - mpakTuyeckas padora
JIO — naGopaTopHBIi OIBIT

1D — neMOHCTpallMOHHBINA SKCIIEPUMEHT

2.2. KanenaapHblii yueOHblii rpaguk

KomnuecTBo yueOHBIX Henenb 34
KonunuectBo yueOHbIX yacoB 68

[TponOMmKUTENBHOCTD KAHUKYJ HIOHB-aBI'YCT
JlaTel Havana u okoH4YaHus ydebHoro roga 01.09.2021- 31.05.2022
Cpoxu NpoMeXyTOYHON aTTeECTalluy Mai

2.3. ®opMBbI aTTECTALMHI

KonTtpons pe3ynbTaToB 00ydeHus: B coorBeTcTBUHU ¢ 1aHHON OII mpoBoauTcs B hopMe MUChMEHHBIX
1 DKCIEPUMEHTAIbHBIX paboT, MPEeANonIaraeTcs MpoBeACHNE TPOMEKYTOUHOM U HTOTOBOM aTTECTALINH .
Jljis oCcylecTBIIEHUsI aTTEeCTAIl[MU MCIIOIb3YIOTCSI KOHTPOJIBbHO-OLEHOYHBIE MaTepraibl, 0TOOp
coJiepKaHUs KOTOPBIX OPUEHTUPOBAH HA MPOBEPKY YPOBHS YCBOCHUS CUCTEMBI 3HAHUM U YMEHUN

. 3a/1aHus aTTeCTallMy BKIIOYAIOT MaTepuall OCHOBHBIX pa3/elioB Kypca XUMHUH .

2.4. MeToanyeckue MaTepuasIbl

Metoab! 00y4eHus:

- CnoBecHbI

- Haromsanaerit

- OOBSICHUTENIBHO-WILTIOCTPATUBHBII
- UccnenoBarenbekuit

- Urposoit

- JINCKyCCHUOHHBIN

- IIpoekTHbIH
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@®opMbI OPraHu3anuu 00pa3oBaTebHOI 1eITeJILHOCTH:

- I'pynnoBas

- [IpakTyeckoe 3aHATHE
.JlaBopaTopHbIE OTBITHI

- becena

- BeTpeda ¢ HHTepeCHBIMU JIIOAbMU

- 3ammmTa IpoeKTa

- IIpesenranus

- JIeMOHCTpallMOHHBIN SKCIIEPUMEHT

Henaromqecxne TEXHOJIOI'UH:

- TexHomorus rpynmnoBoro o0y4eHus

- TexHOJIOrus KOJUIEKTUBHOTO B3aUMOICUCTBUSA

- Texnonorus muddepeHnnpoOBaHHOTO 00YICHHS
- Texnomnorus mpoOIEeMHOTO O0Y4IECHHS

- [IpoexTHas TEXHOIOTHUS

- 3mopoBbecOeperaromas TeXHOJIOTHs

Cnmcox urepatypsl

1 . Vcnonb3oBanue nudpoBbIX 1a00OpaTOpHil IPU 00YYECHUN XUMUU B
cpemHel mKkoe/

becnanos I1. U . Jlopodeer M .B ., XKwmun /] .M ., 3umuna A .U .,
OpsxekoBekuit [T .A . —M .

BMHOM . JIab6oparopus 3Hanwmii, 2014 . — 229 c .

2 . Kpucramne! . Kpucramnorunparsl: MeToanueckue yKa3zaHHst K
1a00paTOpHBIM paboTaMm .

Mudgraxosa H . I1I ., ITerpoa T . H ., Paxmarynnuna 1 . @ . — Kazans:
Ka3zan . roc . TexHoxn . yH-T .,

2006 . —24c.

3. Jleencon U .A . 100 BompocoB 1 OTBETOB M0 XMMUHU: Martepuasl s
IIKOJIBHBIX pedepa -

TOB, (haKyJIbTATUBHBIX 3aHATUN U ceMUHapoB: YueOHoe nocobue . — M .
«M3narensctBo ACT»:

«M3naTenscTBO AcTpenby, 2002 . — 347 c.

4 . Jleencon U1 . A . Xumunueckue peakuuu: TernoBoil apdexr,
paBHOBECHE, CKOPOCTb . — M .:

000 «M3narenbctBO Actpens, 2002 . — 192 ¢.

5. CrpenbuukoBa JI . H . U3 yero Bcé cnenano? Paccka3sl o BemecTe . —
M .: Sy3a-npecc .

2011. —208 c.

6 . Durukoneus s gered . T . 17 . Xumus / Tnas . pen .B . A .
Bonoaun, Bex . Hayy . pex .

N . Jleeacon . — M .: ABanra +, 2003 . — 640 c.

7 . Optumo JI . Boga: kHUTra 0 caMOM Ba)KHOM BEIIIECTBE B MHpE: TIEP . C
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bun . —M .

KommacI'um, 2019 . — 153 c.

8 . Ueptkos U1 .H ., XKyxos I1 . H . Xumudeckuii 3KCIIEpUMEHT C MaJIbIMHA
KOJIMYECTBAMU PeakK -

tuBOB . M .: [IpocBemenue, 1989 . — 191 c.

9. Caiit MTI'Y . [IporpamMma Kypca XUMHH [Tl y9amuxcst 8—9 KiraccoB
obmeobpasona -

TEJIbHOM IIKOJIBI
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