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NNOACHUTEJIBHASA 3AIINCKA

Pabouast mporpamma mo xumuu Ha 2022/23 yueOHBbIN roa s odyqaronuxcs 9 kiracca pazpaboTaHa Ha OCHOBAHUU:

e OenepanbHOrO 3aK0HA OT 29.12.2012 Ne 273-D3 «O6 ob6pazoBanuu B Poccuiickoit deneparuny;

e [Ipuxaza Munnpocemenus ot 22.03.2021 Ne 115 «O06 yrBepxaeHuu [lopsiaka opraHu3anuy U OCyIIECTBICHUS 00pa30BaTEIbHON IESITEIBHOCTH 10
OCHOBHBIM 0011€00pa3oBaTeIbHBIM IpOrpaMMaM — 00pa3oBaTeNbHBIM IMpPOrpaMMaM Ha4yaJbHOrO OOIIEro, OCHOBHOTO OOIIET0 W CpeaHero oOIIero
o0pa3zoBaHUY;

o Ilpukaza Muno6pnayku ot 17.12.2010 Ne 1897 «O6 yrBepxnenuu ®I'OC ocHoBHOTrO 00111€T0 00pa30BaHUM;

e [Ipuxaza MunobOpazoBanusi P® ot 5 mapra 2004 r. N 1089 «O06 yrBepkaeHnu (enepasbHOr0 KOMIIOHEHTA TOCYAapCTBEHHBIX 00pa30BaTEIbHBIX
CTaHJAPTOB HAYaJILHOTO OOIIET0, OCHOBHOT'O OOIIETO M CpeIHEero (ITOJTHOT0) 001Iero 00pa3oBaHus»;

o Ilpukaza Munmnpocsemenus ot 20.05.2020 Ne 254 «O0 yrBepkaeHUU (enepalbHOTO MepeyHs YUeOHHUKOB, TOMYIIEHHBIX K HCIIOJIb30BAaHHUIO IMPH
peaiM3alii MMEIOMIMX TOCYAapCTBEHHYIO aKKPEIUTAIMI0 00pa3oBaTeNbHBIX MPOrpaMM HayaJlbHOTO OOILEro, OCHOBHOIO OOILEro, CpeiaHero OOIIEero
00pa3oBaHMs OpPraHU3aLUsIMHU, OCYIIECTBISIIOIIMMHI 00pa30BaTEIbHYIO IEATEIBHOCTDY.

e [lpuxaza MunucrepctBa oOpazoBanus u Hayku PD ot 31 mekabps 2015 r. Ne 1577 «O BHeceHnn M3MeHEHUH B (elepalIbHBIA TOCYIapCTBEHHBIN
o0pa3zoBaTeNbHBIN CTAaHJAPT OCHOBHOT'O 00IIero 00pa3oBaHusi, yTBEPKACHHBIN MMpuka3oM MuHHCTepcTBa 00pazoBaHus u Hayku Poccuiickoit @enepaunu ot
17 nexabpst 2010 r. No 1897»;

e CanlluH 2.4.3648-20 «CaHUTapHO-3MTUAEMHUOIOTHUECKUE TPEOOBAHUS K OpPraHU3alMsIM BOCIUTAHUSA U O0yUYCHHS, OTAbIXa M 03/I0POBIICHUS JIETEH U
MOJIOICKHM», YTBEPKICHHBIX IOCTAHOBJIEHUEM IJITABHOTO caHUTapHOTro Bpaya ot 28.09.2020 Ne 28;

e CanlluH 1.2.3685-21 «'urnennyeckre HOpMaTHBBI U TpeOOBaHUS K oOecrieueHHIo 6e30nacHOCTU U (Win) O0e3BpeHOCTH Ui YeloBeKa (PakTOpoB
Cpenbl OOUTaHUs», YTBEPKICHHBIX MTOCTAHOBJICHUEM TJIaBHOTO caHUTapHOTo Bpaya oT 28.01.2021 Ne 2;

o Konuenmuu npenogaBanus ydeOHOro mpeamera «XUMHUsS» B 00pa30BaTeNbHBIX opraHu3anusax Poccuiickoit deneparuu, peann3yonmx OCHOBHBIE
obmeobpaszoBarenbHble Tporpammsl (yTB. Pemenunem Komnernn Munnpocsemnienust Poccuu, mporokon ot 03.12.2019 N I1K-48H);

e YueOHOro MmiaaHa OCHOBHOTO 0011ero oopa3oBanus mkoiasl Ha 2022 — 2023 yueOHsblil rof;

e  Paboueit mporpamMmsbl BociuTanus mKkoJbl Ha 2022 — 2025 rr.

e Asropckoit mporpammbel H.H. T'apa. (Xumus. Paboune mporpammsl npeamerHas auHus yueOHHkoB [.E.Pymsutuc, ®.I'.®@enpaman §8-9 kimacchl.
[Tocobue mys yuuteneit odeoOpazoBaTenbHbIX yupexxaeHuii — M.: [Ipocsenienue)

e  YMK Pymutuc . E., ®enbnaman @. I'. «Xumus. 9 knacey.

Jlnst peaninzanuu nporpaMmmsl ucnonb3ytotes nocodust u3 YMK Pymsutuc I'. E., ®enpaman @. I'. «Xumus. 9 knacey:
1) nyst meparora:
e yuebHuk «Xumus. 9 knaccy;
e Xumus: ypoku 6 9 knacce: nocooue ons yuumensn /H. H. I'apa.
2) oOy4aromuxcs:
o yueOHux «Xumus. 9 kraccy,
e Xomuenxo U.I'. Coopruk 3a0au u ynpaxrcHeHutl no Xumuu.



Pabouas nmporpamma coxpaHsieT aBTOPCKYIO KOHIENIHNIO. B Hell MpucyTCTBYIOT BCe pa3/ielibl U TEMBI, MOPSAIOK UX CIeIOBaHUS HE U3MEHEH.

Ha wm3yuenue mgaHHOTO TpenMera OTBOAMTCS 68 dacoB (2 vaca B Heaemro). Tak Kak OJWH YPOK 3aBEIOMO IIOMAIaeT Ha MPa3gHUYHBIA J€Hb
(09.05.2022r.), To mporpaMMa ocBauBaeTcs 3a 67 4acoB 3a CUET YIUIOTHEHUSI y4eOHOIO MaTepHara.

Texymuii KOHTPOJIb M MPOMEKYTOYHAs aTTECTALMsA YYAIUMXCS MO XUMHUHM IPOBOAUTCA B COOTBETCTBMM C llojokeHHMEM O MOpsAKE NMPOBEACHHUS
TEKYILETro KOHTPOJIS yCIIEBAEMOCTH, TPOMEKYTOUHOM aTTecTanuu oduieoopa3zoBarenbHoil mkoisl mpu [loconsctBe Poccun B Benrpuu.

Iesan kypcea:

- OCBOEHHME BaXHEHUIINX 3HAaHUH 00 OCHOBHBIX MOHATHAX M 3aKOHAX XMMUHU, XUMHUECKOW CUMBOJIMKE;

- OBJIQJICHUE YMEHMSIMHU HAOII0JaTh XUMHUYECKUE SIBJICHUS, MPOBOAUTH XUMHUUYECKHM 3KCIIEPUMEHT, MPOU3BOAUTE PACUETHl HA OCHOBE XMMHMUYECKHX
(bopMyI1 BellecTB U YpaBHEHUI XUMHUECKUX PEaKLUi;

- pa3BUTHE I[O3HABATEIbHBIX HMHTEPECOB M HHTEIUIEKTYallbHBIX CIOCOOHOCTEH B IpOLECCE IPOBEACHUS XHMHUYECKOTO OSKCIEPHUMEHTA,
CaMOCTOSITENILHOTO PUOOPETEHNs 3HAHUN B COOTBETCTBHU C BOSHUKAIOIIUMH XKU3HEHHBIMH TOTPEOHOCTSIMH,

- BOCIIUTAHUE OTHOIIEHUS K XUMHH KaK K OZTHOMY U3 ()yHJIaMEHTAJIbHBIX KOMIOHEHTOB €CTECTBO3HAHUS U 3JIEMEHTY 00ILe4YeI0OBEYECKON KYIbTYpHI;

- IPUMEHEHME TOIYYEHHBIX 3HAaHUM M YMEHUH JUIs 0€30MacHOTO HCIOJIb30BAHMS BEIIECTB M MATEpUAIOB B OBITY, CEIbCKOM XO3SHMCTBE U Ha
IIPOU3BOJICTBE, PEIICHUS IPAKTUYECKUX 3a/1a4 B MOBCEIHEBHOM JKU3HM, IPEAYNPEKICHUS SIBICHUNM, HAHOCALIMX BPEX 3J0POBbIO YEIOBEKA U OKPYKAIOIIEH
cpene.

HporpaMMa o XUMHUH MNMO3BOJIACT PACKPLITH BCAYIIHUC HACH W OTACJIBHBIC IIOJIOKCHHA, BAXKHLIC B IIO3HABATCIBHOM W MHUPOBO33PCHYCCKOM
OTHOIIICHHH:

- 3aBUCUMOCTD CBOICTB BEIIECTB OT COCTaBa U CTPOCHUS;

- 00yCIIOBIIEHHOCTh MPUMEHEHUS BEIIECTB UX CBOMCTBAMU;

- MaTCprUaJIbHOC CANHCTBO HCOPraHNYCCKUX U OPTaHNUYCCKUX BCILICCTB,

- IBMD)KCHHE TIO3HAHUS K Bce OoJiee riyO0KO# CYIIHOCTH;

- 00YCJIOBIIEHHOCTD MIPEBPAIICHHI BEIIECTB ACHCTBHEM 3aKOHOB MTPUPOJIBI;

- IepeX 0] KOJIMYECTBCHHBIX N3MEHEHUH B KAUECTBCHHBIC U pa3pelIeHHE TPOTHBOPEUHIA;

- pa3BUTHE XMMHUU TOJ] BIUSHUEM TPEeOOBaHHI HAYYHO-TEXHUUYECKOTO IIPOrpecca;

- BO3pacTarolias pojib XMMUHU B CO3/IaHMH HOBBIX MAaTEPHAJIOB, B PEIICHUH YHEPTETUYECKON M MPOJOBOJILCTBEHHOHN MPOOJIEM, B BBIITOJHEHUH 33724
XMMH3ALHUU HAPOJIHOTO X0351MCTBA, SKOHOMHHU ChIPbsI, OXPaHbl OKPYKAIOLIEH CPEJIbI.

B 1ensx monmMTeXHUYeCKO MOATOTOBKU MpOrpaMMa aeT BO3MOXKHOCTh 3HAKOMHTH YYAIIUXCS ¢ XUMHUYECKHMHU TPOHM3BOJCTBAMH M OCHOBHBIMHU
HaIIpaBJICHUAMU UX PAa3BUTHUA:

- OCBOEHHE HOBBIX HCTOYHHKOB CBIPHSI;

- BHEJIPEHUE MPOTrPECCUBHBIX TEXHOJOTHYECKUX IPOLECCOB (MO CTATUHHBIX, OE30TXOAHBIX), almaparoB ONTHUMAIbHO OOJBIION eIMHHUYHOU
MOIITHOCTH;



- UCTOJb30BaHMWE AaBTOMATH3MPOBAHHBIX CPEACTB YIPABIECHUS U MHKPOIPOLIECCOPHOM TEXHUKH. Yualluecs MOIy4aroT CBEACHMSI O KOHKPETHBIX
Mepax IO 3allUTe OKPYXKarolei cpeapl. B mensx npodopHeHTalMy yJanuxcsl JaeTcsl XapakTepucThka mpodeccuil anmaparymika, oneparopa, Jadopanra
XUMHUYECKHUX TPOU3BOJCTB.

OnHOI M3 BaXHEWIIMX 3a/1a4 OCHOBHOTO OOIIEro 0Opa3oBaHMs SBJISIETCS MOJATOTOBKA OOYYAIOIIUXCA K OCO3HAHHOMY U OTBETCTBEHHOMY BBIOODY
KHU3HEHHOr0 M MpodeccruoHanbHOro nytu. OOydaromuecs AOHKHBI HAYYUTHCS CAMOCTOSTEIBHO CTAaBUTh LEIM U OMNPENENATh MYyTH HUX JOCTHXKEHUS,
MCIOJIb30BATh MPUOOPETEHHBII B LIKOJIE ONBIT B peallbHON KU3HHU, 32 paMKaMH Y4eOHOTO Ipoliecca.

XuMHUs Kak y4eOHBIN MpelIMeT BHOCUT CYIIECTBEHHBIN BKJIaJ B BOCIIMTAHHWE M Pa3BUTHE OOydYalOIIMXCs; OHA MPHU3BaHA BOOPYKUTh X OCHOBaMH
XUMHUYECKUX 3HAHWUN, HEOOXOIUMBIX ISl TIOBCETHEBHOM KHM3HU, 3aJI0XKUTh (YHIAMEHT JUIS JadbHEHIIero COBEPIICHCTBOBAHUS ITHUX 3HAHWM, a TaKXkKe
crocobcTBOBaTh 0€30MacHOMY MOBEJEHUIO B OKpY’Kalolleill cpeie U OepekHOMY OTHOIIEHHIO K Heil. Pa3BuTHe mo3HaBaTENbHBIX MHTEPECOB B IpOLIEcce
CaMOCTOSITENILHOTO MPUOOPETEHNSI XUMUYECKUX 3HAHUH M HCIIOIb30BAHHUE PA3IMUHBIX UCTOYHUKOB HH(POPMAIIIH, B TOM YUCIIE KOMIBIOTEPHBIX.

Bocnuranue yOexIeHHOCTH B TO3UTUBHOM POJIM XMMHHU B )KM3HHU COBPEMEHHOT0 00IecTBa, HEOOXOAUMOCTH XUMHUYECKH TPAMOTHOTO OTHOIICHUS K
CBOEMY 3/I0POBBIO U OKpY’Kalollel cpeie.



COIAEPKAHUE YYEBHOI'O ITPEIMETA

Pa3nen 1. MHoroo0pa3ue XuMH4YeCKUX peaKIuii

Knaccudukannsa XuMHUYEeCKHX peaklui: peakuu COECTUHEHHS, Pa3lIOKEHHUs, 3aMeleHusi, ooMeHa. OKUCIUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIUH.
Oxkuciurenb, BOCCTAHOBHUTENb, MPOLECCH OKHUCICHHS U BOCCTaHOBJIEHHS. (COCTaBICHHE YpaBHEHUN OKHUCIHMTEIbHO-BOCCTAHOBUTEIBHBIX PpEAKIUN C
MTOMOUIBIO0 METO/1a AJIEKTPOHHOTO Oananca. TernoBbie 3P PEeKThl XUMUYECKUX peakuil. DK30TepPMHUUECKHUE U SHAOTEPMUUYECKUE Peakui. TepMOXuMHIecKHe
ypaBHEHHUs. PacuéTel 1o TEpMOXMMHMUYECKUM YpaBHEHHSM. CKOPOCTb XMMHUYECKUX peakiuil. DakTopbl, BIMSIOINIME HA CKOPOCTh XUMHYECKHX PEAKIUI.
[lepBoHayanbHOE mpencTaBieHue o katanuze. OOpatumblie peakiuu. [IoHATHE 0 XMMHUYECKOM PaBHOBECHH. XUMHUYECKHE PEAKIMU B BOJHBIX pacTBOpax.
DNEeKTPOIUTHI U HEINEKTPOIUThl. MoHbl. KaTHOHBI U aHHOHBL. [ uopamuas meopus pacmeopog. DIEKTPOIUTHIECKAsT JUCCOIMALUs KUCIOT, OCHOBAaHUH U
conei. Cirabble M CWIIbHBIC AJIEKTpPOJaUTH. CTeneHb auccoruanuu. Peakiuu moHHOro oOMeHa. YCJIOBHS TE€YCHHS PEaklUuid MOHHOTO OOMEHa J0 KOHIIA.
XUMHYEeCKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHMYECKUX COCAMHEHUN B CBETE MPEACTaBICHUN 00 3JIEKTPOIUTHUECKON NHUCCOLMAINUA U OKHCIUTENIBHO-
BOCCTAaHOBUTENbHBIX peakuusx. [lonamue o cuoponusze coeii.

JdemoncTpanum:

IIpuMepsl 5K30- U SHIOTEPMHUUYECKUX peakuui. B3auMoneicTBue IUHKA C COJSIHOM M YKCYCHOM KUCIOTOW. B3amMmopelcTBue rpaHyJIMpOBAaHHOIO
[IMHKA U [IUHKOBOM TMBLIM C COJSTHOM KucnoToil. Bzaumoneiictue okcuaa meau (II) ¢ cepHoit KHCIOTOM pa3HO KOHIICHTPAIUK TIPH Pa3HbIX TeMIeparypax.
I'openue yriist B KOHLIEHTPUPOBAHHOW a30THOM KuUCiOTe. ['OopeHue cepsl B pacIiaBiIeHHOM cenuTpe. McnbiTanue pacTBOPOB BELIECTB Ha JJICKTPUYECKYIO
MIPOBOJIUMOCTbG. J[BUKEHNE NOHOB B 3JIEKTPUYECKOM II0JIE.

IIpakTnuyeckune padoThI:

N3ydenune BIUSAHUSA YCIOBUN MPOBEACHUS XUMHUECKON PEAKIIUU Ha €€ CKOPOCTb.

Peienne skcnepruMeHTaNbHBIX 3a7a4 110 TeMe «CBOMCTBA KUCIIOT, COJIEW U OCHOBAaHUM KaK 3JIEKTPOIUTOBY.

JladopaTropHblie onbIThI: Peakiiun oOMeHa MEX Ty paCTBOPAMHU 3JIECKTPOJIUTOB.

PacyerHble 3a1a4u: BoIYUCIICHNS 10 TEPMOXUMHUYECKUM YPABHEHUSAM PEAKLIUM.

Pa3nen 2. MuHoroo0pasue BeniecTn

Hemeramnbl. T'anorensl. IlonokeHne B NEPUOIUYECKOM CHCTEME XHMHYECKHX 3JJIEMEHTOB, CTPOCHHME HX aToMoB. HaxoxaeHue B mOpupo/e.
du3nyecKkue 1 XUMUYECKUE CBOMCTBA ranoreHoB. CpaBHUTENbHAS XapaKTEPUCTHKA rajoreHoB. [lonyuenne u npuMeHeHne rajioreHoB. Xuop. Puznueckue u
XMMHYECKHUE CBOWCTBa xijopa. [Ipumenenue xisopa. XnopoBogopon. dusnueckue cpoiictBa. Ilonmyuenune. ConsiHag kuciora U e€ conu. KadecTBeHHas
peaxius Ha XJOPUA-UOHBI. Pacmo3HaBanue XJI0pUI0B, OPOMUIIOB, HOIUIOB.

Kucnopon u cepa. [lonoxxenue B NEpUOANYECKON CUCTEME XUMHUYECKHX 3JIEMEHTOB, cTpoeHre ux atomoB. Cepa. Amtorponus cepbl. usnueckue u
xumuueckue cpoiictBa. Haxoxnenue B mpupoge. IIpumenenue ceprl. CepoBonopoa. CepoBonopoaHas kucinora u €€ conu. KadecTBeHHas peakuus Ha
cynbua-uonsl. Oxcun cepri(1V). duznueckne n xumudeckue cBorctpa. [I[pumenenne. CepHuctas kuciiota u e€ conm. KadecTBeHHas peakuus Ha Cyab(uT-
nonbl. Okeup ceprl(VI). Cepnas kucinota. XUMHYECKHUE CBOWCTBA pa30aBIEHHOW M KOHIIGHTPUPOBAHHOW CepHOM KucnoThl. KauecTBeHHas peakuus Ha
cyib(haT-uoHbl. XUMUYECKUE PEaKIINH, JIeKaII1e B OCHOBE MOJIyY€HUS CEPHON KUCIOTHI B MPOMBIIIIEHHOCTH. [IprMeHeHne cepHoil KUCIOTHI.

Azot u ¢docdop. IlonoxeHnne B MEPUOTUYECKON CHUCTEME XMMUYECKHX 3JIEMEHTOB, CTPOCHHE HMX aTOMOB. A30T, (U3NYECKHE U XUMHUYECKUE
CBOMCTBA, NOJTydYeHHE U npuMeHeHne. KpyroBoport azora B npupoje. AMMuak. @uU3nyeckue 1 XMMHUYECKHUE CBOMCTBA aMMHUAKa, MOJy4YeHUE, TPUMEHEHUE.
Conu aMmMoHUs. A30THas KucloTa U e€ cBoricTBa. OKUCIUTENLHBIE CBOMCTBA a30THOM KUCIOTHI. [loydeHre a30THOW KUCTIOTHI B JIaOopaTOpuu. XUMHUYECKUE
peakuuu, JeKalue B OCHOBE IOJYYEHHUs Aa30THOM KHUCIOTHI B IMPOMBINUIEHHOCTH. [IpumeHeHue a30THOM KucnoTbl. ConM a30THOM KHCIOTBI M HX
npuUMeHEeHHEe. A30THBIC yI0OpEHUS.



®dochop. Amnorponus hochopa. Pusnueckne n xumudeckue cBorictsa Gpocdopa. Oxcua dpocdopa(V). dochopnas kucnora u e€ conmu. PochopHbie
yI0OpeHus.

VYraepon u kpemuuid. [lonoxkeHrne B MEPUOAMYECKON CHCTEME XMMHUUYECKUX JJIEMEHTOB, CTPOCHHME UX aTOMOB. YTJEPOI. AJIOTPONHUS YIriIepoa.
dusnuecKkue ¥ XUMHUYECKHE CBOWCTBA yriepoaa. AncopOrus. YrapHblid ra3, CBOMCTBa M (PM3MOJIOIMYECKOE ICHCTBHME HA OpPraHU3M. YTIJIEKHCIBIN Tas.
VYronbHas kucnota u e€ conu. KauectBenHas peakius Ha kapOoHaT-uoHbl. KpyroBopot yriaepoaa B npupoze. OpraHudyeckie COeIMHEHUs yIiepoa.

Kpemunii. Oxcun kpemuusi(1V). Kpemuuesas kucnora u e€ conu. Cmexno. Llemenm.

Meramnsl. [lonoxeHne METAIIOB B MEPUOAUYECKON CUCTEME XMMHUUYECKHUX 3JIEMEHTOB, CTPOCHHE MX aTOMOB. Meramunueckas cBs3b. Ousnyeckue
CBOWCTBa METAJUIOB. PsiJl aKTUBHOCTH METAJUIOB (RJIEKTPOXMUMUYECKHIA psAJl HANPSOHKEHUH METaJIoB). XMMHYECKHE CBOWCTBA MeTayuioB. OOmue crnocoOsl
nosty4eHus: MetauioB. CIuiaBel METAJLIOB.

[lenounbie MeTambl. [lon0keHNE MIETIOYHBIX METAJIIOB B IEPUOJUYECKON CHCTEME, CTpoeHUE X atoMoB. Haxoxnenue B npupoae. dusnueckue u
XUMHUYECKHUE CBOMCTBA IIEJOUYHBIX METAJJIOB. [[pUMeHeHE MIETOUYHBIX METAIIIOB U UX COSAUHEHUH.

[lenouno3zemenbHble MeTauibl. [lo70KeHHE HIENOYHO3EMENBHBIX METAUIOB B IMEPUOAMYECKOM CHUCTEME, CTPOEHHE MX aroMoB. HaxoxzaeHue B
npupoje. Maruuii u Kanbluui, Ux BakHeHmme coequHenns. JKECTKOCTb BOJIBI U CIIOCOOBI €€ yCTpaHEHUs!.

Amomunnii. [lonoxkeHne amiOMUHUS B MEPUOJUYECKON cUCTeMe, cTpoeHue ero atoma. Haxoxxaenue B npupoge. dusznueckue U XUMHYECKUE
cBoiicTBa amromMuHus. [Ipumenenue amoMuans. AMGOTEpHOCTh OKCHA U THAPOKCHIA ATFOMUHUS.

Keneszo. IlonoxeHnne xene3a B MEPUOIUYECKON CUCTEME, CTpoeHHe ero aroMa. Haxoxkaenuwe B mpuponae. Ousznueckne U XMMHYECKHUE CBOMCTBA
Kenesa. BaxkHeiiye coeJUHEHNs Kene3a: OKCHIBI, THApoKcHan! u comu xkenesa(ll) u sxenesa(I1l). KauectBennsle peakiuu Ha nousl Fe*' u Fe*" .

JdemoncTpanum:

dusnueckue CBOMCTBa rajmoreHoB. llodydeHue XJIOpOBOAOpOAa M PAacCTBOPEHHE €ro B Bojae. AIOTponHble Moaudukanuu cepbl. OOpasiibl
MPUPOJHBIX CyabdumoB U cynbdartoB. [lodyueHne ammuaka U ero pacTBopeHue B Bojae. O3HaKOMIICHHE ¢ 00pa3liaMy NMPUPOAHBIX HUTPATOB, (pocdartos.
Monenu KpUCTATMYECKUX PEmETOK anmasa M rpadura. 3HaAKOMCTBO ¢ oOpa3liaMu MPUPOTHBIX KapOOHATOB M CUJIMKATOB 3HAKOMCTBO C OOpa3lamu
BAKHEUIINX COCIMHEHWI HATpHsl, Kalusl, IPUPOJHBIX COCIMHEHHN KalbLUs, PyJaMHU JKejle3a, COCAMHEHUSMH alOMHUHMSA. B3aumonencTBue IIETOYHBIX,
HIEJI0YHO3EMETBHBIX METAJIJIOB U aJIFOMUHUS ¢ BOAOU. CiKUraHue xese3a B KUCIOPOJIE U XJIOpeE.

IIpakTnyeckue padoTbi:

[TonyuyeHue COIIAHON KUCIIOTHI U U3yUYEHUE €€ CBONCTB.

Pemenne sxcniepruMeHTaNbHBIX 3a4a4 1o Teme «Kucnopon u cepay.

[Tonyuenne aMMuaka 1 U3y4eHHE €r0 CBOMCTB.

[Toryuenue okcuaa yriepoza (IV) u uzyduenue ero cBoiicT. PacriosHaBanue kapOOHATOB.

Pemienne skcnepruMeHTANIBHBIX 33724 110 TeMe «MeTallibl U UX COCTUHEHUS».

JlaGopaTopHble ONBITHI:

BriTecHeHHe rajioreHaMu Ipyr apyra 3 pacTBOPOB UX coequHeHwid. KauecTBeHHBIC peakiuu CyiabGui-, Cyab(uT- U Cyib(aT- HOHOB B pacCTBOpE.
O3zHakomiIieHHE C 0Opa3lamMu cepbl U €€ MPUPOJHBIMU COCAMHEHHUSMHU. B3ammonmeilcTBue cojieii aMMOHHUsS cO miejodaMu. KauecTBeHHBIC peakiud Ha
KapOOHAT- M CUJIMKAT- HOHBI. KauecTBeHHas peakuus Ha yriieKucibii ra3. M3ydenue o0pasiioB MeTauioB. BzaumoseiicTBue MeTaaioB ¢ pacCTBOPaMHU COJIEH.
O3HakOMJIEHHE CO CBOMCTBAMHU U TpEBpallleHUusIMU KapOOHAaTOB W ruapokapOoHaroB. [lomydeHue rujpokcuia aliOMHUHHS U B3aHUMOJCICTBHE €ro ¢
KHMCTIOTaMH ¥ menoyamu. Kauectsennsle peakiuy Ha noHsl Fe?™ u Fe?*,

PacuerHbie 3agaun:



Bbruncnenuss mo XMMHYECKUM ypaBHEHHUSIM Macchl, 00b€Ma WM KOJMYECTBAa BEIIECTBA OJHOTO M3 MPOIYKTOB PEAKIMH IO Macce HCXOIHOIrO
BEIIeCTBa, 00bEMY HITM KOJIMYECTBY BEUIECTBA, COACPIKAIIETO OIMPEACTEHHYIO TONII0 MIPUMECEH.

Pasznen 3. KpaTkuii 0030p BaxkHelIIIMX OPraHMYecKuX BemecTs (8 4acoB)

[Ipenmer opranmueckoil xumuu. HeopraHudeckne u OpraHMYECKUe COCTUHEHHS. YTIIEpOJ — OCHOBA *U3HU Ha 3emiie. OCOOEHHOCTU CTPOCHHS
aToMa yriiepoJia B OpraHMYeCKUX COeIUHEHHUsX. YTrieBonopoabl. [IpenenvHble (HACHIMIEHHbIE) YriIeBOAOpOAbl. MeTaH, 3TaH, mpomaH — MpocTeilime
MPEICTABUTENH MPEACTBHBIX yrIIeBOA0poa0B. CTpyKTypHBIE (OPMYIBI YIIIEBOJOPOIOB. ['OMOIOTHYECKHI psll MPENEIbHBIX YIIIeBOAOPOoa0B. ['omomnoru.
duznyeckue 1 XMMUYECKUE CBOMCTBA MPEAENbHBIX YIIIeBOJOpO10B. Peakuinu ropeHus u 3amenienus. Haxoxaenue B nmpupoje npeaenbHbIX YIiIeBOI0POAOB.
IIpuMeHeHne MeTaHa.

HenpenenbHabie (HEHACHIIIIEHHBIE) YTIAEBOAOPOAbl. ITHUICHOBBIM Psijl HETIPEACIBHBIX YIIIEBOIOPOIOB. DTHICH. PU3HUECKUE U XMMUYECKHUE CBOMCTBA
stuiieHa. Peakius npucoenunenusa. KauecTBeHHble peakiinu Ha 3TuiieH. Peakius nonmumepuszanu. [lonmustunen. [Ipumenenune stunerHa. AeTUICHOBBIN Pl
HEeMpeenbHBIX yriaeBoaopoaoB. AneruneH. CoiicTBa aneruieHa. [Ipumenenne anermieHa. [IpousBoanbie yriaeBoaopoaoB. Kparkuit 0030p opraHndecKux
COCIMHECHHI: OJTHOATOMHBIC CHUPTHI (METaHOJ, ATAHOJI), MHOTOATOMHBIC CHUPTHI (ITHUJICHTIUKOIb, TIUIEPHH), KapOOHOBBIC KHCIOTHI (MypaBbHHAasi,
YKCYCHasI ), CIIOKHBIE 3QUPHI, )KUPBI, YTIIEBOABI (TJIFOK03a, caxapo3a, Kpaxmal, eJUTI0JI03a), aAMUHOKUCIIOTHI, OeNku. Poiib OeKoB B OpraHusMe.

[TonsiTie O BBICOKOMOJEKYJSPHBIX BemlecTBax. CTpyKTypa IMOJMMEPOB: MOHOMEp, IOJHMMEp, CTPYKTYPHOE 3BEHO, CTENEHb IMOJIMMEpPHU3ALNU.
[TonuaTHiieH, TOJUNPONUIICH, TOAUBUHUIXIIOPU/I.

JdemoncTpanum:

Mopnenu MOJIEKyNl OpraHUYeCKHX COeMHEHUN. ['opeHue yriieBogopo1oB U 00HAPYKEHHE MPOIYKTOB X ropeHus. KauecTBeHHas peakiius Ha dTHIICH.
[Tonydyenue stunena. PactBopenue 3TuinoBoro cnupra B Bojie. PactBopenue riunepruna B Boje. [lomydenue u cBoicTBa yKCyCHOM KUCIOTHI. MccnenoBanue
CBOWCTB JKHPOB: PACTBOPUMOCThH B BOJIE M OPraHUYECKHX PacTBOPUTENAX. KauecTBEeHHBIE PeaKkIMU Ha TIIOKO3Yy U kpaxmain. O3HakomiieHHe ¢ oOpasiaMu
W31 U3 TOUATUIICHA, TTOTUIPONIIICHA, MTOJUBUHIIXJIOPU/IA.

MesknpeaMeTHble CBSI3H

Peanmaum{ Me)I(Hpe,Z[MeTHI:IX CBSI3€I>1 HpI/I I/I3y‘IeHI/II/I XUMHUHU B 9 KJ1acce OCYI_]_IGCTBJ'DICTCSI qepe3 HCIIOJIB30BAHUC KaK OGH.IHX €CT€CTBCHHO-HaquBIX
MOHSATUHN, TaK U TMOHATUH, SBIISIOMMUXCA CUCTEMHBIMU ISl OTJICIBHBIX MIPEAMETOB €CTECTBEHHO-HAYYHOTO ITUKJIA.

OO01mue ecTecTBEHHO-HAYUHbIC TTOHSTH: Hay4HBIH (haKT, TUIIOTE3a, 3aKOH, TEOpHUs, aHATIU3, CHHTE3, KJIacCu(HUKaIus, MepHUOJUIHOCTh, HAOI0IeHHE,
IKCIIEPUMEHT, MOJICTMPOBAHNE, U3MEPEHHE, MOJICIb, SIBICHHUE, TAPHUKOBBIA A(DPEKT, TEXHOTIOTHS, MaTCPHAITHI.

®dusuKa: MaTepusi, aToOM, JIEKTPOH, MPOTOH, HEUTPOH, UOH, HYKJIU/, U30TONbI, PaAUOAKTUBHOCTb, MOJIEKYJIA, JIEKTPUUECKUN 3aps]l, POBOJIHUKH,
MTOJTYITPOBOJTHUKH, TUAJICKTPHUKH, (DOTORIEMEHT, BEIIECTBO, TENO, 00BEM, arperaTHOe COCTOSIHUE BEIIECTBA, a3, paCTBOP, PACTBOPUMOCTD, KPUCTALTHICCKAS
peméTKa, CIIJIaBHI, (bmnqecxne BCJINMYHHBI, CAUHUIIBI I/I3MepeHI/I$I, KOCMHUYECCKOC HpOCTpaHCTBO, IIJIAHCTHI, 3B63,Z[BI, COJIHI.[C.

buonorus: ¢porocuntes, npxanue, onocdepa, IKOCHCTEMa, MUHEPATBLHBIE YIOOPEHUS, MUKPOSJIEMEHTHI, MAaKPO3JIEMEHTHI, TUTATSIIbHBIC BEIECTBA.

I'eorpacdus: atmocdepa, ruapochepa, MUHEPAITBI, TOPHBIE TTOPOIBI, MTOJIE3HBIE HCKOMTAEMbIE, TOTUIMBO, BOJHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJbBTATBI OCBOEHHUSA YYEBHOI'O KYPCA:

@®I'OC ocHoBHOro o0IIEro 00pa3oBaHMs yCTAHABIMBACT TpPeOOBaHUS K pe3yiabTaTaM OCBOCHHUS YYEOHOIO IpenMeTa: JUYHOCTHBIM,
MeETaIpeAMETHBIM, IPEIMETHBIM.

JIMYHOCTHBIMY pE3yJbTaTaMU H3Y4YCHUS MpeaMeTa « XUMUS SBISIFOTCS CICAYIONINE YMCHHS:

- Bocriuranue poccuiickodl TpakJaHCKOH HIEHTHYHOCTH: MATPUOTU3MA, JIIOOBH M yBakeHHe K OTedecTBYy, YyBCTBO TOPJOCTH 3a CBOw Poauny, 3a
POCCHUICKYIO XUMHUECKYIO HAYKY

- dopMupoBaHKE ILEIOCTHOTO MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKHM W OOIICCTBEHHON MpPAaKTUKH, a TaKXKe
COLIMAILHOMY, KYJIbTYPHOMY, SI3BIKOBOMY U JIyXOBHOMY MHOT000Pa3HI0 COBPEMEHHOTO MUPA

- ®opMHpOBaHNE OTBETCTBEHHOTO OTHOIICHUS K YYCHHUIO, TOTOBHOCTH M CIIOCOOHOCTH K CAMOPA3BUTHIO M CaMOOOPa30BaHUIO Ha OCHOBE MOTHBAIMH K
OOy4eHWI0 W TIO3HAHWIO, BBIOOPY MPOPWILHOTO 00pa3oBaHUS Ha OCHOBE HWH(OpPMAIMH O CYIIECTBYIOMIMX MPOo(eccusx W JTUYHBIX NPOQPeCcCHOHATBHBIX
npeanoureHuid. Oco3HaHHOMY MOCTPOCHHUIO HHIUBHIYyaJIbHBIX 00pa30BaTEeIbHBIX TPACKTOPHIA C YI€TOM YCTOWYHMBBIX TO3HABATEIIFHBIX HHTEPECOB

- (opmupoBaHHEe KOMMYHHUKATHBHON KOMITETEHIIMH B 00pa30BaTeIbHON, OOIIECTBEHHO TOJIE3HOM, YIeOHO — HCCIIeIOBATEIbCKON, TBOPYECKON U IPYTHX
BUJIAX JIEATEITHLHOCTH

- @opmMHupoBaHHE ¥ TOHMMAHHE LEHHOCTH 3/I0POBOTO M OE3JI0MAacTHOrO 00pa3a XHM3HM, YCBOCHHE MPABWJI HHIUBUIYAJIHHOTO M KOJUIEKTUBHOTO
0€30MacHOTro MOBECHHS B YPE3BBIYAMHBIX CUTYAIMX, YTOXKIAIOIINX KH3HHA U 3JI0POBBIO JIIOJICH

- ®opMupoBaHUe MMO3HABATENbHOW MH(POPMAIIMOHHON KYJIbTYphl. B TOM umclie pa3BUTHE HAaBBIKOB CAMOCTOSTEIBHOW Pa0OThl C YUCOHBIMUA TIOCOOUSIMH,
KHUTaMHU, TOCTYITHBIMU HHCTPYMEHTAMH U TEXHUYECKHMH CPEICTBAMH HHPOPMALMOHHBIX TEXHOJIOTHIA

- ®opMupoOBaHKHE OCHOB 3KOJIOTUYECKOTO CO3HAHMSI HA OCHOBE MPHU3HAHUS [ICHHOCTU KH3HHU BO BCEX €€ MPOSBICHUAX U HEOOXOAMMOCTH OTBETCTBEHHOTO
, 0EpEKHOTO OTHOIICHHS K OKpY>KaroleH cpese

-Pa3BuTHE rOTOBHOCTH K PEIICHHIO TBOPUECKUX 3a/1a4, YMEHHE HAXOAUTh aJIeKBaTHBIE CIIOCOOBI MOBEACHNS M B3aUMOJICHCTBUE C MAapTHEPAaMH BO BpeMs
y4e0HOI 1 BHEYYEOHOH NIeATeTHbHOCTH, CITOCOOHOCTH OIICHUBATH MPOOJIEMHBIE CUTYaIUN

MeTtanpeaMeTHBIMU Pe3yIbTaTaAMH U3YUCHUS Kypca «XUMUsS» SBISIETCS (POPMHUPOBAHNE YHUBEPCAIBHBIX yueOHbIX neicTuii (Y'Y []).

Ilo3nasamenvuvie YVJI:

- CamocTosTeNnsHO 00HAPYKUBATh U (DOPMYITHPOBATH YIEOHYIO MTPOOIIEMY, ONIPEIECIIATh 1IeNb YIeOHO! ACSITeTbHOCTH, BRIOUPATh TEMY paOOThI

- Briaurate Bepcum pelieHusi mpoOIeMbl, 0CO3HABATh KOHEUHBIH peE3yNbTaT, BBIOMpATh W3 MPEUIOKEHHBIX W UCKATh CAMOCTOSTEIILHO CPEICTBa
JTOCTIDKEHHS LEITH.

- CoctaBnsaTh (MHAMBUIYAIBHO WU B TPYIIIE) IJIaH PEIICHUs TPOoOIeMbl (BBIMOIHEHUS IPOEKTA).

- Paboras mo miany, CBEpsATh CBOU JIEHCTBHUS C LIENBIO U, TPH HEOOXOIUMOCTH, UCTIPABIISATH OIMIMOKU CAMOCTOSTENBHO.

- B nuanore ¢ yunreneM COBEpIICHCTBOBATh CAMOCTOSTEIHLHO BHIPA0OOTAaHHBIE KPUTEPHH OLICHKH.

Kommynuxamuenvie YY/I:

- CaMOCTOSATENTFHO OPraHU30BBIBATh YI€OHOE B3aUMOJICHCTBHE B TPYNIIE (ONpeneiaTh o0IIre [ed, paclpeieNiaTh POJIH, J0TOBapUBAThCS IPYT C APYTrOoM
U T.0.).

CpenctBoM (OpMHPOBAaHUSI KOMMYHUKATHBHBIX Y Y]l CiIy)KaT TEXHOJIOTHS MPOOIeMHOro auanora (moOy>KAaonui U MOABOASIINNA qrajior) U paboTa B
MaJIbIX TPYHIax, & TAKKE MCIIOIB30BaHNE HA YPOKAX 3JEMEHTOB TEXHOJIOTHH MPOTYKTUBHOTO YTEHHUS.

I[IpexMeTHBIME pe3yIbTaTaMU U3YYCHUS MPEIMETA «XUMUSD SBISIOTCS:

- ®opMupOBaHKE MEPBOHAYATIBHBIX CUCTEMAaTU3UPOBAHHBIX MPEJCTABICHUIN O BEIIECTBAX, UX MPEBPAIICHUSIX U MPAKTHUECKOM MPUMEHEHHUH; OBJIaICHHE
MOHSATHUIHBIM aNapaToM U CUMBOJIMYECKUM SI3bIKOM XUMUH,



- Oco3HaHue OOBEKTHMBHO 3HAYUMOCTH OCHOB XHMHUYECKOW HAyKH KaK OOJACTH COBPEMEHHOTO E€CTCCTBO3HAHMS, XUMHUYECKUX MpPEBpalCHHN
OpPraHMYECKUX U HEOPTaHWYECKHUX BEIICCTB KaK OCHOBBI MHOTHX SIBJICHUH JKUBOW M HEXHBOW MPHUPOJIbI, YIIIyOJeHHE TPEACTABICHUI O MaTEpUAIbHOM €IMHCTBE
MUpa;

- OBnaneHre OCHOBAMH XUMHYECKOW IPAMOTHOCTH: CIIOCOOHOCTBHIO aHAJIM3HPOBATh M OOBEKTHBHO OLICHUBATH KU3HEHHBIC CUTYAIMH, CBSI3aHHBIC C
XMMUEH, HaBBIKaMU 0€301MacHOr0 OOpaIIeHUsl C BEIIECTBAMH, UCTIOJIB3YEMBIMHU B MTOBCEHEBHOM KH3HH, YMEHUEM aHAIM3UPOBATh U TUIAHHUPOBATH IKOJOTMYCCKH
0e30macHoOe MOBEICHHE B IETISIX COEPEKEHUS 37J0POBBS 1 OKPYKAIOIIEH CPEebl;

- dopMupoBaHME yMEHHH YCTaHABIMBATH CBA3M MEXIy pealbHO HAOIIOAaeMBIMH XMMHUYECKHMH SBICHUSMH W IPOIECCaMH, NMPOUCXOMAIIMMHU B
MHUKpOMHpE, 00BSICHATH MPHYUHBI MHOTOOOpAa3Msl BEIIECTB, 3aBUCUMOCTh UX CBOWCTB OT COCTaBa M CTPOCHHS, a TAK)Ke 3aBUCHMOCTb IPUMEHEHUS BEIIECTB OT UX
CBOJMCTB,;

- IlpuoOpeTeHns OmbITa UCTONB30BAHUS PA3TUYHBIX METO/I0B M3yUCHHS BEINECTB; HAOMIONEHUS 32 WX MPEBPALICHUSAMH NPU MPOBEACHUHN HECIOXKHBIX
XHUMUYECKHUX YKCIIEPUMEHTOB C UCTIOJIb30BaHHEM JIA0OPATOPHOTO 00OPYAOBaHHS U IPHOOPOB;

- YMeH#ue oKka3bIBaTh MEPBYIO MIOMOIIb [TPH OTPABICHHUSX, 0’KOTaX U IPYTUX TPaBMax, CBI3aHHBIX C BEIIECTBAMH M JIA0OPATOPHBIM 000PYIOBAHUEM;

- OBnageHue npuemMaMu padoThl ¢ MHGOpMAIMEe XUMHUYECKOTO COACPIKaHUs, MPEICTaBICHHON B pa3HO (opme (B BUme Tekcra, Gopmyn, TpaguKoB,
TaOJIMYHBIX TAaHHBIX, cXeM, (hoTorpaduii u ap.)

- CoznaHue OCHOBHI JUTst ((OPMHUPOBAHUSI MHTEPECA K PACIIUPEHUIO M YIIIyOJCHHUI0O XUMUYECKHUX 3HAHUHM W BBIOOpPAa XMMHUHU KaK MPO(GHUIBHOTO MpeaMeTa
IIpH TIepPEeX0/ie Ha CTYIEHb CpeaHero (TI0JTHOT0) 001mmero oOpa3oBaHus, a B TajJbHEHIIIEM U B KauecTBe cepbl CBoe MPO(hECCHOHATHHOMN NeATeIHhHOCTH;

.- ®opMHpOBaHUE MPEJCTABICHUN O 3HAUCHHH XMMUYECKON HAYKH B PEIICHUH COBPEMEHHBIX SKOJIOTUYECKUX MPOOJIEM, B TOM YHUCIIE B IPEIOTBPALLICHUN
TEXHOTEHHBIX U SKOJIOTUYECKHUX KaTacTpod.

IIpenmeTHbIe pe3y/ibTAThI OCBOCHUS Y4eOHOI0 MpeaMeTa

[Inanupyemble mpeaMeTHbIE Pe3yIbTaThl

TemaTnueckuit

OJIOK/MOYITh BbINyCKHUK MOJYYUT BO3MOKHOCTH

BbINYCKHUK HAYYUTCS
HAYYHThCHA

Mmuoroob6pasue |e COCTaBJIATh MIOJIHbIE

OOBSACHATH CyTh XMMHUYECKUX MPOIIECCOB; o MOJIEKYJISIDHBIE U

XUMHYCCKUX ® Ha3bIBaTh [IPU3HAKHU U YCIIOBUS MTPOTEKAHUS XUMHUECKUX PEAKIUI; HOHHBIC YPaBHCHUS II0 COKPAIICHHBIM MOHHBIM
peakiui ® YCTAaHaBIMBATh IPUHAJIEKHOCTh XMMHUYECKOM pEaKLMM K ONpEAEICHHOMY | YPABHCHUAM;
THUILY TI0 OJJHOMY U3 KJIaCCU(UIIUPOBAHHBIX IPU3HAKOB! ® MPHUBOAUTHL HPpUMEPEI peakuuid,
1) mo uMcay M cocTaBy HCXOAHBIX BEUIECTB M MPOAYKTOB peakUuu (peakuuu | MOATBEPIKIAIONINX CymeCTBOBaHNEC

COCIMHEHUS, PA3NIOKEHUS, 3aMEIIICHUsI U OOMEHA);

2) 1o BBIACNEHUIO WM TOTJIOMIEHUIO TEIUIOTHI (peaklMH SK30TePMHUYECKHE U
SHIOTEPMUYECKHE);

3) Mo U3MEHEHUIO CTENCHEH OKHCIEHUS XUMUYECKUX 3JIEMEHTOB (OKUCIUTEIbHO-
BOCCTAHOBUTEIIHHBIC PEAKIIHH );

4) mo obpaTuMoOCTH TIporiecca (peakiuu 00paTuMbple U HeoOpaTUMBIE);,

B3alMOCBS3M MEXIy OCHOBHBIMHU KJaccaMu
HEOPraHUYECKHUX BEILECTB;

® [IPOrHO3UPOBATH PE3YNbTAThl BO3ICHCTBUS
pa3aMyYHbIX (PAKTOPOB HA CKOPOCTh XUMUYECKOM
peaxuu;

® TIPOrHO3UPOBATH PE3YNbTAaThl BO3ICHCTBUS




e Ha3bIBaTh (PAKTOPHI, BIUIOIINE HA CKOPOCTh XMMUYECKHUX PEaKIuii;

e Ha3bIBaTh (PAKTOPHI, BIUSIIOMINE HA CMEIIEHHE XMMUYECKOTO PaBHOBECHS;

® COCTaBJIATh YPaBHEHUS 3JIEKTPOJUTHUECKON AMCCOLMAIMM KHUCIIOT, LIEI0YeH,
MOJIHBIE M COKpAIleHHbIE HWOHHBIE YpaBHEHUS peakiuil oOMeHa;

coJreit;
YpaBHCHU OKHUCIUTCIIBHO - BOCCTAHOBUTCIIbHBIX peaxunﬁ;

® IIPOrHO3MPOBATh MPOAYKTHI XUMHUUECKHUX peakiuil mo ¢popmMynam / Ha3BaHUSAM
HCXOJHBIX BEIIECTB; OMPEENIATh UCXOIHBIE BEIIECTBA MO (hopMyraM / Ha3BaHUSM

IIPOAYKTOB PEAKIUY;

® COCTaBJSITh YpPaBHEHHUS peaKUUH, COOTBETCTBYIOIIMX IOCIIEI0BATEIbHOCTH
(«uenouke») MpeBpalleHuii HEOPraHMYECKUX BEILIECTB Pa3IMYHBIX KIACCOB;
® BBIBISATH B IIPOLIECCE SKCIEPUMEHTa MNPU3HAKH, CBHUJETEIbCTBYIOIIUE O

IMPOTCKAHUHN XUMHUYECKOM pCaKknuuun;

® TOTOBHUTh PACTBOPHI C OMNPEIACICHHOW MAacCOBOM [0JI€ll PacTBOPEHHOrO

BEIIIECTBA,

® ONOpCACidATb XapaKTCp CpCAbl BOAHBIX PACTBOPOB KHCIOT U H.ICJ'IO‘ICI‘;I 1o

N3MCHCHUIO OKPACKH MHAUKATOPOB;

® TMPOBOJWTH KAUYECTBCHHBIC PEAKIIMHU, MOJTBEPKIAIONINE HATUYUE B BOIHBIX

pacTBOpax BCUICCTB OTACIIbHBIX KATUOHOB U aHWUOHOB.

pa3IMYHbIX ¢bakxTopoB Ha
XMMHYECKOTO PaBHOBECHSI.

CMCIICHHUEC

Mmuoroobpasue
BEIIIECTB

®  ONpeneniTh PUHAICKHOCTD HEOPraHUYECKIX
BEILIECTB K OJJHOMY M3 M3YYCHHBIX KJIACCOB/TPYIIIL: METAIIIIBI
¥ HEMETAaJUIbI, OKCHU/IbI, OCHOBaHMS, KUCIIOTHI, COJIH;

® COCTaBIATH (HOPMYIIBI BEIIECTB MO UX HA3BAHUSM;

® OIpEeneNsiTh BaJCHTHOCTh U  CTENEHb  OKUCIICHUS
3JIEMEHTOB B BEI[ECTBAX;

® COCTaBIATH (YOPMYIIBI HEOPTAHUYECKUX COCTUHEHHUH TI0
BAJICHTHOCTSIM M CTENECHSAM OKHCJICHUS JIEMEHTOB, a TaK)Ke
3apsjiaM HMOHOB, yKa3aHHBIM B TaOJUIlE PacTBOPUMOCTHU
KHCJIOT, OCHOBAHUM U COJICH;

® OOBACHATH 3aKOHOMEPHOCTH MU3MEHEHUs (PU3UYECKUX U
XUMHUYECKHX CBOWCTB TMPOCTBIX BEIIECTB M HMX BBICHIMX
OKCHJOB, 00pa30BaHHBIX IEMEHTAaMH BTOPOTO M TPETHETO
HEpUO/JIOB;

e Ha3pBaTh OOIIME XMMHYECKHE CBOMCTBA, XapaKTEPHBIC
JUISL TPYTII OKCH/IOB: KMCIIOTHBIX, OCHOBHBIX, aM(OTEPHBIX.

® TPaMOTHO OOpAIIATHCS C BELIECTBAMU B IIOBCETHEBHOI JKU3HH;

® 0CO3HaBaTh HEOOXOIHMMOCTb COOJIIOJIEHHUS MPaBHJI SKOJIOTHYECKU
0€3011acHOTO MOBEICHUS B OKPYKAIOIIEH PUPOTHON Ccperie;

® TIOHMMATh CMBICI U HEOOXOAMMOCTH COOJIIOJIEHUS MPEIIUCAHUM,
mpenjaraéMblx B HMHCTPYKIMSIX IO MCIHOJIb30BAaHUIO JIEKAPCTB,
CpeICTB OBITOBOM XMMHHU U JP.;

® JCHOJB30BaTh MPHUOOPETEHHBIE KIIIOUYEBbIE KOMIETEHTHOCTH MpPU
BBITIOJTHEHUH HCCIIE0BATEIbCKUX MPOEKTOB MO M3YyYEHUIO CBOMCTB,
CHIocO0O0B TOTYUEHHS U PaCliO3HABAHUS BEIICCTB;

® pa3BUBaTh KOMMYHHMKAaTUBHYIO KOMIIETEHTHOCTb, HCIIOJIb3Ys
CpelIcTBa YCTHOM W NMHUCHbMEHHOWM KOMMYHHMKAllUM TIPU paboTe C
TeKCTaMU y4eOHUKA U JOTOJHUTEILHON TUTepaTypOid, CIIPaBOYHBIMU
TabJIMLIaMH, TPOSIBIISITh TOTOBHOCTh K YBaXXEHHIO MHOW TOYKHU 3PEHUS
npu 00CYXJIEHUH PE3yIbTATOB BHIIIOJHEHHON padoThI,

e OOBEKTMBHO OIICHMBaTH HWH(MOpPMAIMIO O BEIIECTBAX U
XUMHUYECKUX Tpolleccax, KPUTHUECKU OTHOCUTHCSI K TCEBAOHAYYHOM




® Ha3bIBaTh OOIIME XMMHUYECKHUE CBOWCTBA, XapaKTEPHBIC
IS KaXKIOTO KJIacca BEIeCTB;

® [PUBOAUTH MPUMEPHI PEAKUUN, MOATBEPKIAIOIIUX
XMMHYECKHE CBOMCTBA HEOPTaHUYECKUX BEIIECTB: OKCUJIOB,
KHCJIOT, OCHOBaHUM U COJICH;

® OMNpEeneyaATh BEIIECTBO — OKHUCIUTEIb W BEIIECTBO —
BOCCTAaHOBUTEIb B OKHMCIHUTEIBHO — BOCCTaHOBHUTEIIBHBIX
peaKIusIX;

® COCTaBISTH DJIGKTPOHHBIM OallaHC MO MPEATIOKEHHBIM
CXEMaM peaKLuil;

® TMPOBOAWTH JaOOPATOPHBIC OMBITHI, IMOATBEPIKIAIOIINE
XHMHYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHMYECKUX
BEILIECTB;

® TMPOBOAWTH JIAOOPATOPHBIE OIBITHI IO TOTYYECHUIO H
coOMpaHuIo Ta3000pa3HbIX BEIIECTB: BOJAOPO/IA, KHCIOPO/Ia,
VIJEKHUCIIOr0 Ta3a, aMMHaKa,; COCTaBJSATh ypaBHEHUS
COOTBETCTBYIOIIUX PEAKIIUH.

uHpopManuy, He100pOCcoBECTHON Kacaroleics
UCTIOJIF30BAHUS PA3JINYHBIX BEIIECTB.

® O0CO3HaBaTh 3HAYCHHE TECOPETUUYECKUX 3HAHUM IS MPAKTHYECKOU
ACATCIIBbHOCTH YCJIOBCKA,

® ONHCHIBATHh U3yYECHHBIC OOBEKTHI KAaK CUCTEMBI, IPUMEHSS JIOTHKY
CHCTEMHOTO aHAJIN3a;

¢ J[IPUMCHSAITH 3HAHUA O 3aKOHOMCPHOCTAX HepHOHHHGCKOﬁ CHUCTEMbI
XMMHYECKUX 3JEMEHTOB IS OOBSICHEHHS M NPEIBUACHUS CBOWCTB
KOHKPCTHBIX BCHICCTB,

® pa3BuBaTh HMH()OPMAIMOHHYIO KOMIIETEHTHOCTH MOCPEACTBOM
yriryOneHus 3HaHUH 00 NCTOPUH CTAaHOBJICHHUS XUMUYECKON HAYKH, €&
OCHOBHBIX TOHATHH, NEPUOJUYECKOTO 3aKOHa KaK OJHOTO W3
BOXKHEHIINX 3aKOHOB TMPHUPOABI, a TaKXKe O COBPEMEHHBIX
AOCTHIKCHUAX HAYKHU U TCXHUKH.

® COCTaBIATh MOJICKYJISIPHBIE M TOJHBICE HOHHBIE YPAaBHEHHS II0
COKpAIIEHHBIM HOHHBIM YPaBHEHHSM;

® [PUBOAUTH [IPUMEPBHI peaxkuuii,
CYIICCTBOBAHUC B3alMMOCBA3HU MCKOY
HEOPraHNYECKUX BEIECTB;

® [IPOTHO3MPOBATH PE3YJIbTATHI BO3JEHCTBHS Pa3IUYHBIX (HDaKTOPOB
Ha U3MEHEHUE CKOPOCTH XMMUYECKON peaKIui;

® IIPOTHO3HMPOBATH PE3YyIbTATHl BO3JICHCTBUS Pa3IMUYHBIX (HaKTOPOB
Ha CMEIICHNE XMMUYIECKOTO PAaBHOBECHSL.

¢ [IPOTrHO3UPOBATL XUMHYCCKUC CBOMCTBA BCIICCTB HAa OCHOBC HX
COCTaBa U CTPOCHUS;

® IIPOTHO3MPOBATH CIIOCOOHOCTB BEILECTBA HPOSIBIISTH
OKHUCIIUTECNLHBIC WIM BOCCTAHOBUTEIBHBLIC CBOMCTBA C y‘-IéTOM
CTENeHEH OKUCIICHHS 3JIEMEHTOB, BXOSIINX B €r0 COCTAB;

¢ BLIABJIAATHL CYHICCTBOBAHUC TE€HETHYECKON B3aMMOCBS3H MCKOY
BCIICCTBAMH B pAAYy: MPOCTOC BCUICCTBO — OKCUA — THAPOKCUI —
COJIB;

¢ OpPraHu30BbLIBATD, MMpOBOAHUTH YYCHUYCCKUC IMPOCKTHI 10
MCCIIC/IOBAaHUIO CBOMCTB BEIIECTB, UMEIOUINX Ba)KHOE MPAKTUYECKOE
3HAYCHHE.

pekiame,

MOATBCPIKAAOIIUX
OCHOBHBIMHA KJ1accaMu




PEAJIM3ALIUA BOCIIMTATEJBHOI'O IOTEHIUAJIA HA YPOKAX XUMHUHU ITPEAIIOJIATAET CIEAYIOLIEE:

e (QopmupoBaHuE €AMHON BOCHUTATEIBHOM aTMOCGepbl HIKOJIbI, KOTOpas CIOCOOCTBYET YCHENIHOW COIMAlM3allud U JIMYHOCTHOMY DPa3BUTHUIO
peOenka, negarora, poauTens B yciaoBusax peanuzanun OI'OC.

e (opmupoBaHue OJATONPUATHBIX YCIOBHM U BOZMOKHOCTEH /711 HOJTHOLIEHHOTO Pa3BUTHSI TUYHOCTH, IS OXPaHBI 3I0POBbS U KU3HU JIETEHl;

e (opMHUpOBaHHME YCIOBUI MPOSBICHUS M MOTUBAIMM TBOPUYECKOW AKTUBHOCTH BOCIIUTAHHUKOB B PA3JIMYHBIX cepax COLHATbHO 3HAYUMON
NesITeNIbHOCTH;

e  DPa3BUTHE CHCTEMBI HEMPEPBHIBHOTO OOpa30BaHMs; MPEEMCTBEHHOCTh YPOBHEH M CTyNeHedl o0pa3oBaHHWs; MOJEP)KKa HCCIEJOBATENbCKON U
MPOEKTHOM JEeSATEIbHOCTH;

e  OCBOEHHE U UCIOJB30BAaHUE B MPAKTHUECKOH IEATEIbHOCTH HOBBIX MEJarornyecKux TEXHOJIOTHI U METOIMK BOCIIUTATENIbHOM paboThI;

e  DPa3BUTHE PA3TUYHBIX POPM YUEHHUECKOTO CaMOYIPABICHUS;

e  JanbHeMIIee pa3BUTHE U COBEPIIIEHCTBOBAHNUE CUCTEMBI JOMOJIHUTEIHHOIO 00pa30BaHUs B IIKOJIE;

e  YCTAaHOBJICHHME JOBEPHUTEIbHBIX OTHOIICHHH MEXIy YUUTENIEM M €ro yUYeHHUKaMH, CIIOCOOCTBYIOIIUX IMO3UTHBHOMY BOCIPHATHIO YYAIUMUCS
TpeOoBaHUM 1 MPOCHO yUUTENS, MPUBJICUECHUIO X BHUMaHUs K 00CyKIaeMoi Ha ypoke HHPOpMAIH, aKTUBU3AIIUU X TT03HABATEIbHOM e TEIbHOCTH;

e mOOYX/JEHHE IIKOJBHUKOB COOJIOAATh HAa YpPOKE OOLICHPUHATHIE HOPMBI MOBEACHMS, NpaBUiIa OOIIEHUS CO CTAPIIUMHU (YYUTEISIMH) U
CBEpPCTHUKAMH (00yUYaIOIIMMHUCS ), MPUHIIAITBI Y4eOHON TUCIUIUIMHBI U CAMOOPTaHU3aIlNH;

e  TpUBJICUCHHE BHUMAHHUS IIKOJBHUKOB K IICHHOCTHOMY aCHEKTy M3y4aeMbIX Ha YpOKax SIBJICHHUH, OpraHu3anus UX paboThl ¢ MoJyyaeMoil Ha
yYpOKe COLMANbHO 3HAUYMMON HMH(OpMalel — MHULIUUPOBAHUE €€ OOCYKICHHs, BHICKAa3bIBaHUS yUYaIIMMHCS CBOErO MHEHHUS IO €€ MOBOAY, BBIPAOOTKH
CBOEI0 K HEll OTHOIIICHUS;

e  HCIIOJIb30BAHME BOCHHUTATEIHHBIX BO3MOXKHOCTEH COJIep)KaHHs yueOHOro IMpeaMeTa depe3 AEMOHCTPALUIO JIETSM MPUMEPOB OTBETCTBEHHOTO,
IPaXJaHCKOTO MOBEJICHHSI, IPOSBICHUS YEIIOBEKOIIOOMS 1 I0OpPOCEpACUYHOCTH, Yepe3 MoA00p COOTBETCTBYIOIIUX TEKCTOB JUIsl UTEHHS, 3a/1a4 [T pEeIIeHus,
MPOOJIEMHBIX CUTYAITU TSl OOCYKJIEHUS B KJIacce;

e IPUMEHEHHE Ha YpPOKE HHTEPAKTHBHBIX (OpM pabOThl y4YaIIMXCS: WHTEIUICKTYaJbHBIX, JEJIOBBIX, CUTYAI[MOHHBIX HUTP, CTUMYJIHUPYIOLIHX
MO3HABATENIbHYI0 MOTHBAIMIO IIKOJILHUKOB; TUCKYCCHM, KOTOpPbIE al0T y4alUMCs BO3MOKHOCTh PUOOPECTH OMBIT BEIE€HUS KOHCTPYKTHBHOIO JHAJIOTa;
IpyINIOBON pabOThI WK pabOTHI B Mapax, KOTOPhIE yyaT NIKOJbHIUKOB KOMaHIHOW paboTe M B3aUMOICHCTBHIO C APYTUMH JIETbMU;

e  BKJIIOYEHHE B YPOK UTPOBBIX MPOLETYP, KOTOPbIE IOMOTAIOT MOAIEPKaTh MOTHBALUIO JETeH K MOIyUYEeHUIO 3HAaHUH, HAJIaXKUBAHUIO MO3UTUBHBIX
MEXIJIMYHOCTHBIX OTHOIIEHUH B KJIacce, TOMOTAIOT YCTaHOBIIEHUIO 100pOXKenaTeaIbHON aTMOC(ephl BO BpEMsI YPOKa;

e  opranuzauus medcTBa, HACTABHUYECTBA MOTUBUPOBAHHBIX M 3PYJUPOBAHHBIX YUaIUXCS HaJl UX HEYCIEBAIOIIUMU OJHOKIACCHUKAMHU, JAIOIIEr0o
IIKOJIbHUKAM COLIMAIbHO 3HAYMMBIN ONBIT COTPYIHUYECTBA U B3aUMHOW TOMOIIY;

e MHULMHPOBAHME U TOJJECPHKKA HCCIEIOBATEIbCKON NEATEIbHOCTH MIKOJPHUKOB B paMKaX pealu3allid UMU UHAMBUAYAJIbHBIX W TPYIMIOBBIX
HCCIIEIOBATENILCKUX MPOEKTOB, YTO JIACT IIKOJIBHUKAM BO3MOXKHOCTh MPUOOPECTH HABBIK CAMOCTOSITEIBLHOTO PELICHUS TEOPETHUYECKOW MPOOJIeMbl, HaBBIK
TeHepUPOBaHUA M OQOPMIIEHHS COOCTBEHHBIX UJEH, HAaBBIK YBAXKUTEIHHOTO OTHOIIECHUS K YYXKUM HIesAM, OQOPMIEHHBIM B paboTax JIpyrux
UCCIeIoBaTeNeH, HaBbIK MyOJIMYHOTO BBICTYIUICHUS NIEpe ayIUTOpHEl, apryMEHTUPOBAHUS U OTCTAMBAHUS CBOCH TOUKH 3PEHHSL.



TEMATHYECKOE IINTAHUPOBAHUE

No Paznensl mporpaMmabl KomnuectBo | [IpakTuueckas
/11 4acoB I10 4acTh
nporpaMMe | K/p n/p
Pasnen 1. BemecTBa u xumuveckne peakuuu (21 yac).
1. | [loBTOpeHue u yrirybiaeHne 3HaHU OCHOBHBIX pa3zelioB Kypca 8 Kiacca. 6
OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX PEAKIIUH. 7 1
3. | DnekTponuTUyecKas IUCCOLMALNSL. XUMUUYECKHE PEaKLUU B PACTBOPAX. 8 1 1
Paznen 2. HemeTanabl U UX coeiHeHus (25 yacos).
OO6m1ast xapakTeprucTUKa XUMHIeCKuX 37eMeHTOB VIIA-rpynmsl. ["amoreHst. 1
5. | Ob6mrast xapakTepucTiKa XUMHIeCcKuX 3jeMeHTOB VIA-rpynmel. Cepa u e€ coenuHeHMS. 5 1
OO0mrasi XapakTepUCTHKAa XUMHUYECKUX 3JIeMEHTOB VA-rpynmbl. A30T, dochop u ux
CO€JIMHCHHSI.
7. | O0miast XxapakKTepuCTUKAa XUMHUYECKUX 3JIeMEHTOB [VA-rpynmbl. Yriaepoa U KpeMHHA U 8 1 1
UX COCJIMHEHHSI.
Paznen 3. Merauibl U ux coeanHenus (17 yacos).
8. | O6mme cBOMCTBA METAJLIOB. 4
9. | BaxHeiime MeTaIbl M UX COCTMHEHUS. 13 1 1
Paznen 4. Xumus u okpy:kaomas cpeaa (3 yaca).
10. | BemectBa 1 Matepuaibl B )KU3HU YEIIOBEKA. 3
11. | Pe3epB BpeMeHH. 1
Htoro 67 3 6




KAJIEHJAPHO-TEMATHYECKOE IINTAHUPOBAHHE

No Tema ypoka ara o ara
n/n IUIaHY GaxT.
Pasznen 1. BemmecTtBa u xumunyeckue peakuuu (21 gac).
Tema 1. IloBTOpeHue u yriay0JeHne 3HaHNH OCHOBHBIX pa3ae/ioB Kypca 8 kiacca (6 yacoB).
1 ITepuonnueckuii 3akoH. [lepuonnueckas cucrema xumudeckux 3aeMeHToB J[.M.Menaeneea. CTpoeHue aroma. 01.09
2 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB XUMHUUYECKUX JIEMEHTOB. 06.09
3 Knaccugukanus 1 HOMEHKIATypa HEOPraHMYECKUX BeUIeCTB (MEXAyHapoJHas M TpUBMalbHas). Xumuueckue cpoictBa | 08.09
BELIECTB, OTHOCSALIMXCA K Pa3jMYHbIM KJIaccaM HEOPraHWYECKUX COEIMHEHUH, X TeHETHUYECKasl CBSI3b HEOPTaHWYECKUX
BEIIECTB.
4 CtpoeHue BellecTBa: BUAbI XMMHUYECKOW CBSI3U. THIBI KPUCTALIMYECKUX PEIIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT 13.09
THIA KPUCTAJUIMYECKON PEIIETKH.
5 Brrunciiennst MaccoBoil J0JIM BBIXOJIa TPOAYKTA PEAKIINU. 15.09
6 WtoroBslii TECT 10 TEME. 20.09
Tema 2. OCHOBHBbIE 3AKOHOMEPHOCTH XMMHUYECKUX peakuuii (7 4acoB).
7 OKHCINTENBHO-BOCCTAHOBUTEIbHBIE PEAKIIUH. 22.09
8 OKUCIUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIIUH. 27.09
9 TennoBsie 3 PEKTH MPU XUMUYECKUX PEAKITHSX. 29.09
10 | Pemenue 3aga4u Ha TEIIOBOM AP PEKT XMMUUYECKUX PEaKIusl. 11.10
11 [ToHsiTHE O CKOPOCTH XMMUYECKOIN peaKInu. 13.10
12 | Ilpaktuueckas pabora Ne 1 «M3ydyeHue BIUSHUS YCIOBHH MPOBEACHUS XUMUYECKOI PEakIK Ha €€ CKOPOCTh. 18.10
13 | Ilonsitue 06 0OpaTUMBIX M HE OOPATUMBIX XUMHYECKUX peakiusaX. [loHaTHe 0 XMMHUYeCKOM paBHOBECHH. 20.10
Tema 3. DnekTposauTnyeckas aucconuanus. XHMHYECKHE PeaKIMH B pacTBopax (8 yacos).
14 | CymHocTh npolecca 3J1€KTPOIUTHYECKON TUCCOLMALINN. 25.10
15 Jlucconmarust KHCIIOT, menouei u coneid. Cradble U CHITbHBIE JICKTPOIUTHL. CTeTICHb AUCCOIIUAIIHH. 27.10
16 | Peaknum noHHOrO OOMEHA. 01.11
17 Peaxiiuu noHHOrO0 0OMeHa. 03.11
18 | Ilpaktuueckas pabora Ne 2 «PerieHne 3KCrepruMeHTAIBHBIX 33/1a4 10 TeMe «DJIEKTPOIUTUYECKAast TUCCOITHALIUSM. 08.11
19 I'maponus coneil. 10.11
20 | KonrponbHast pabora Ne 1 mo Temam «Knaccupukanus XMMHYECKMX peakIMA. XUMHUYECKHE DPEaKIHUU B BOJHBIX 15.11
pacTBopax».
21 | AHanu3 KOHTPOJIBHOU PabOTHI. 17.11

Paznen 2. Hemerasbl u uX coeqnHenus (25 yacos).

Tema 4. O0mas xapakrepucTuka xumuuecknx 3jaeMeHToB VIIA-rpynnsl. I'anorens (4 yaca).




22 | XapaKTepuCTHKa raJlor€HOB. XJI0p. 29.11
23 | XnopoBogopoa: nojayueHue u cporictBa. CoJisiHast KUCJIOTA U €€ COJIU. 01.12
24 | Ilpaktuueckas padota Noe 3 «CossiHast KHCJIOTa U €€ CBOMCTBAY. 06.12
25 | BeluucieHus no ypaBHEHHSIM XUMUYECKUX PEAKIUi, €CIIM OJMH U3 PEareHTOB JaH B N30BITKE W COJEPIKUT MPUMECH. 08.12
Tema 5. O0mas xapakrepucTuka Xumuueckux 3j1eMeHTOB VIA-rpynnsl. Cepa u e€ coequneHus (5 4acoB).
26 | XapakTepuCTHKa KUCJIOpoa U cepbl. CBOMCTBA M TPUMEHEHHUE CEPBI. 13.12
27 | CepoBomopon. Cynbhusl. 15.12
28 | Okcupa cepnl (IV), CepHucrast Kuciora. 20.12
29 | Okcup cepsl (VI), Ceprast kuciota. 22.12
30 | Ilpaktuueckas pabota Ne 4 «Pemenne skciepuMeHTAIBHBIX 3a1a4 1o TeMe «Kucmopoa u cepany. 27.12
Tema 6. O01masi XapaKTePUCTHKA XMMHYECKHX 3J1eMeHTOB VA-rpynnbl. A3ot, ¢gocdop n ux coennnenus (8 yacos).
31 XapaktepucTrka a3zota u pocdopa. duznyeckre 1 XMMUIECKHE CBOMCTBA a30Ta. 29.12
32 | AMMHak. 10.01
33 Conu aMMOHUSL. 12.01
34 | A30THas Kuciora. 17.01
35 | Conm a30THOM KUCHOTHI. 19.01
36 | Dochop. 24.01
37 | Okcun docdopa (V). DochopHas KUCIOTA U €€ COJIH. 26.01
38 | Pemenue 3aau. 31.01
Tema 7. O01mas XxapakTepucTUKa XUMHYECKNX 3J1eMeHTOB IVA-rpynnsl. Yriepoa u kpeMHuil U ux coeaqnHenns (8 yacon).
39 | Yruepogn. 02.02
40 Okcupl yraepoaa. 07.02
41 | YrospHas kuciaoTta u ee cosd. KpyroBopor yrieposa B IpUpoJe. 09.02
42 | [lepBoHavyasibHBIC TIPEACTABICHUSI 00 OpPraHWYECKHX BEIIECTBAX KaK O COCAMHEHUSX YIJIEpOJa: OCOOCHHOCTH COCTaBa U 14.02
ctpoeHus. [loHsATHEe O OMONOTMYECKH BaXKHBIX BEIIECTBAX: XKHUpaxX, OeNKax, yriaeBojgax. MarepuaabHOE EIUHCTBO
OpPraHMYECKUX ¥ HEOPTraHMYECKUX COCIUHEHHIH.
43 | IIpaktuyeckas padora Ne 5 «Ilomydenue yraekucioro rasa. KauecrBennas peaxiysi Ha KapOOHAT-HOHY. 16.02
44 | KpeMHMI1 U €r0 COETUHEHMUS. 28.02
45 O0600menue 110 Teme «Hemeramiby. 02.03
46 | KontponbHas pabota Ne 2 o teme «HemeTamibiy. 07.03
Paznen 3. Merauisbl U ux coeanHenus (17 yacos).
Tema 8. O01mue cBoiicTBa MetassioB (4 yaca).
47 | XapakTepuCTUKa METAJIJIOB. 09.03
48 Haxosx/ieHre MeTaioB B IpUPOAE U OOIIHME CIIOCOOBI UX MOJTyUCHHUS. 14.03
49 | Xumnueckue CBOMCTBA METAJUIOB. P HaNpsKEeHU METaJlJIOB. 16.03




50 | CruassL 21.03
Tema 9. Baxknelimme MeTauibl U uX coeqnnenns (13 yacos).

51 IllenoynbIe METAIIBI. 23.03

52 | Pemenue 3aa4. 28.03

53 Marnuii. [llenouno3emMenbHbIE METAILIEL. 30.03

54 Baxxueiiniie coequHeHN Kaablus. JKeCTKOCTE BOJEL. 04.04

55 | AnroMuHUH. 06.04

56 Baxueiinime coeITMHEHNS aJIIOMUHHUS. 18.04

57 | XKeneso. 20.04

58 CoenuHeHus xenesa. 25.04

59 | Ilpaktuueckas pabota Ne 6 «Pemienue sKkcriepuMeHTAIBHBIX 3a/1a4 10 TeMe «MeTalTbD»». 27.04

60 Pemrenue 3agau. 02.05

61 IToBTOpeHne marepuana 1o reMe «MeTajuiby. 04.05

62 | KonrponbHas paborta Ne 3 o Teme «MeTamibi». 11.05

63 | AHanu3 KOHTPOJIBHOU pabOTHI. 16.05

Pa3nes 4. Xumus n okpyxkawuas cpeaa (3 yaca).
Tema 10. BemectBa 1 maTepuaJibl B sKM3HM Yes0BeKa (3 yaca).

64 | HoBele Marepuanel M TexHoJoruu. BemiecTBa M Marepuaibl B MOBCEIHEBHOM JKM3HM YEJIOBEKA. XUMHUS U 3JI0POBBE. 18.05
be3omnacHoe ncnosb30BaHKe BENECTB U XUMUYECKUX PeaKIuil B ObITY.

65 | IlpupoaHbie HICTOYHUKH YTIJIEBOJIOPOJOB (YroJib, MPUPOAHBIN Ta3, He(Th), MPOAYKTH UX MEPEepadOTKH, UX poyb B ObITy M | 23.05
MIPOMBIIIIIICHHOCTH.

66 | OCHOBBI DKOJIOTHYECKOM TPaMOTHOCTH. XHUMHYECKOE 3arps3HEHHE OKpyXkaromed cpeasl (mpeaenbHo mgomyctumast | 25.05
koHneHTpanus Beniects — [1JIK). Posb xumun B penieHnn S9KOJIOrHYECKUX MPoOIIeM.

67 | Peseps. 30.05




