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MHHOACHUTEJBbHASA 3AIINCKA

[Tporpamma o XMMHU Ha ypOBHE CpeiHero oo1iero o0pa3oBanus pazpadoraHa Ha ocHOBe DeepantbHOTO 3aKOHA
ot 29.12.2012 Ne 273-®3 «O06 ob6pazoBanuu B Poccuiickoit @enepanumn», TpeboBaHMiA K pe3y/IbTaTaM 0CBOCHHS
benepanbHON 00pa3oBaTeIbHON IPOTpaMMBbI cpeHero odiiero oopazosanus (POIT COO), npencTaBIcHHBIX B
denepanbHOM rocynapcTBeHHOM obpasoBarenbHoM cranaapre COO, ¢ yuérom Konuenuuu npenoiaBanus
yueOHOTO npeamera «XuMus» B 00pa3oBaTenbHBIX opranu3anisix Poccuiickoit denepannu, peannsyromumx
OCHOBHBIE 00pa30BaTeIbHBIC TPOTPAMMBI, U OCHOBHBIX TOJI0KEHUH «CTparernu pa3BUTHS BOCIIUTAHHS B
Poccuiickoit ®eneparuu Ha nepuon a0 2025 rogay (Pacnopsixenue [pasutensctBa PO ot 29.05. 2015 Ne 996 -

p.)-

B cootBercTBHM ¢ OOIIMMHU LEISIMHU U IPUHIIUIIAMU CPETHETO 00111ero 00pa3oBaHus CoJiepKaHuE MPEIMETa
«Xumus» (10-11 kimaccel, 6a30BbIM YpOBEHb U3yUEHHUS) OPUEHTHPOBAHO MPEUMYIIIECTBEHHO Ha OOLIEKYIBTYPHYIO
MOJITOTOBKY 00Yy4aroInuXcsl, HE0OOXOUMYIO UM JUIsl BBIPAOOTKH MUPOBO33PEHUECKUX OPUEHTHPOB, YCTIEIIHOTO
BKJIFOYEHHMSI B J)KU3Hb COL[MYMa, MPOJIOJHKEHNS 00pa30BaHMsI B pa3IMUHbIX 00IACTAX, HE CBS3aHHBIX
HEIMOCPEACTBEHHO C XUMUEH.

Hean u3yyenus npeamera «Xumus» Ha 6a3oBom ypoBHe (10 —11 kJ1.) ABJIASIIOTCSA:

(hopMHUpPOBaHHUE CHCTEMBl XUMHYECKUX 3HAHWN KaK BaXKHEHIIICH COCTABIISIIONIEH €CTECTBEHHO -HAyYHON KapTHHBI
MHpa, B OCHOBE KOTOPOH JIEIKAT KITIOUEBBIEC MOHATHSA, (PyHTIaMEHTAIbHBIC 3aKOHBI U TEOPUN XHUMHUH, OCBOCHHE SI3bIKa
HayKH, YCBOCHHE W IOHUMAaHWE CYITHOCTH JOCTYITHBIX 0000IEHN MUPOBO33PEHUECKOTO XapaKkTepa,
03HAaKOMJICHHE C HCTOPHUEN UX PA3BUTHS U CTAHOBIICHUS;

(dbopMUpOBaHUE U pa3BUTHE MPEICTABICHUN O HAyYHBIX METOJIaX MO3HAHUS BEIIECTB U XUMHUUYECKUX PEaKIIU,
HEOOXOTUMBIX 7151 IPpUOOPETeHUsI YMEHUN OPUEHTUPOBATHCS B MUPE BEIIECTB U XMMHUUECKHUX SIBICHUM, UMEIOUTNX
MECTO B IIPUPOJIE, B MPAKTUYECKON U MOBCEAHEBHOM JKU3HU,

Pa3BHUTHUC YMCHI/II‘/'I H CII0co00B JACATCIIBHOCTH, CBA3aHHBIX C Ha6J'IIO,Z[eHI/IeM H 00BbICHEHHEM XHUMHUYECKOIO
OKCIICPUMCHTA, CO6J'II-O,I[€HI/IGM IMpaBUJI 0e301IacHOro O6paH_IeHI/IH C B€I€CTBaMU.

3agaun:

ajgarrTanusa O6y‘IaI-OH_II/IXC$I K YCJIOBUAM IWMHAMUYHO PAa3BHUBAIOIICIOCA MHUPA, (bOpMI/IpOBaHI/Ie HUHTCJIJICKTYAaJIbHO
paSBI/ITOﬁ JIMYHOCTH, TOTOBOM K CaMOO6p8.30BaHI/II-O, COTPYAHHUYICCTBY, CaMOCTOATCIIbHOMY MPUHATHIO I'PAaMOTHBIX
peI_HCHI/Iﬁ B KOHKPCTHBIX JKU3HCHHBIX CUTYyallUAX, CBA3aHHBIX C BEIICCTBAMU U UX IIPUMCHCHHUCM

(dopmHpoBaHue y 00yJarOIUXCS KITFOUEBBIX HABBIKOB (KJIFOUEBBIX KOMIIETEHIIUMN ), UMEIOIIHUX YHUBEPCATIbHOE
3HauUEHHE VI PA3JIMYHBIX BUJIOB JIEATENBHOCTHU: pellIeH s Mpo0iieM, OUCKa, aHanu3a U 00paboTKH HH(OpMaLINY,
HEOOXOIUMBIX JUIs TPUOOPETEHUS OMBITA AEATEIILHOCTH, KOTOPasi 3aHUMAaeT BaKHOE MECTO B ITO3HAHUU XUMUH, a
TaKKe JUIs OLIEHKHU C MO3UINH SKOJIOTHYeCcKoi 6e301MacHOCTH XapaKTepa BINSHUS BEIECTB U XMMUYECKUX
IIPOLIECCOB Ha OPraHU3M YeJIOBEKa U IPUPOJIHYIO CPENY;

pa3BUTHE MO3HABATEIILHBIX HHTEPECOB, MHTEIUIEKTYaJIbHBIX U TBOPYECKUX CIIOCOOHOCTEH 00yJaronuXcsi:
CIOCOOHOCTH CaMOCTOSITENIEHO MTPUOOPETATh HOBBIE 3HAHMSI [0 XMMHUHU B COOTBETCTBHHU C )KM3HEHHBIMU
NOTPEOHOCTSAMU, UCIOIB30BaTh COBPEMEHHbIE HH(OPMALIMOHHBIE TEXHOJIOT UM IS IOMCKA U aHaJIu3a yueOHOH U
HAyYHO-TIOMYJIAPHONH HH(POPMALUN XUMHUYECKOTO COJIEPHKAHUS;

(bOpMHpOBaHI/IC H Pa3BUTUC Y 06yqa}0mnxcsi ACCOIIMATUBHOI'O M JIOTUYCCKOI'O MBIIIJICHUA, Ha6J'IIO,Z[aTeJ'ILHOCTI/I,
CO6paHHOCTI/I, AKKYPAaTHOCTH, KOTOPBIC 0COOEHHO HCO6XO,Z[I/IMLI, B YaCTHOCTH, IIPpU IIJIAHUPOBAHUU U ITPOBCACHUN
XUMHUYCCKOTO SKCIICPUMCHTA,



BOCIHUTAHUE Y 00y4aromuxcsl yOe:K IEHHOCTH B TYMaHUCTHUECKON HAIIPABICHHOCTH XUMHUH, €€ BKHOM poJn B
peleHn: 00aIbHBIX MTPOOIEM PALMOHATBLHOTO MPUPOONOIL30BAHUS, TOTIOHEHHS SHEPTETHUECKUX PECYPCOB H
COXpaHEHUs IPUPOJIHOTO PAaBHOBECHS, OCO3HAHMS HEOOX0IMMOCTH OEpEeXKHOTO OTHOILIEHHS K MIPUPOJIE U CBOEMY
3JI0pOBBIO, @ TAK)KE IPUOOPETEHUS OIIbITA UCIIOJIb30BAHUS OJTYYEHHbBIX 3HAHUM JUIsl IPUHATHS TPAaMOTHBIX
pelIeHui B CUTYyalUsAX, CBA3aHHBIX C XUMUYECKUMH SIBICHUSAMU.

Mecto npeamera B y‘leﬁHOM IIaHE IIKOJbI

OO11ee ynciI0 4acoB, OTBEACHHBIX JUI U3yYCHUS XMMUHU, Ha 0a30BOM YpOBHE CpeIHEro 00m1iero o0pa3zoBaHus,
cocrasiger 68 yacoB: B 10 kinacce — 34 yaca (1 yac B Henemnto), B 11 kiacce — 34 yaca (1 yac B Hefelo).

YYEBHO-METOAUYECKOE OBECIIEYEHUE

OBA3ATEJIbBHBIE YYEBHBIE MATEPUAJIBI IUIS1 YYEHUKA

* Xumus, 10 knacc/ T'abpuensn O.C., OOuiecTBo ¢ OrpaHUYE€HHON 0TBETCTBEHHOCTHIO «/IPODAY; AkuinoHepHO€e
obmectBo «M3narensctBo «IIpocBemnieHuey

* Xumus, 11 kinace/ I'abpuensa O.C., O61iecTBO ¢ OrpaHu4eHHOIN 0TBETCTBEHHOCThIO «/[[PODAY; AKiioHEepHOE
obmectBo «M3narensctBo «IIpocBemnieHunes

METOJUYECKHUE MATEPHUAJIBI U1l YUUTEJIA

1. O.C.I'abpuensn, [.I'.JIsicoBa «Xumus Metonnyeckoe mocodue — 6a3oBwiit ypoBeHb» - M.: [Ipoda 2022 rox.

2. O.C.I'abpuensn, N.I.OctpoymoB, «O011as XuMus B TeCTax, 3aaadax, ynpakaeHusx. 11 kmace» — M.: Jlpoda,
2023 rog.

3. O.C.I'abpuensn, I1.H.bepeskun, A.A.Ymakosa «Xumus 11 kinacc: KoHTposibHbIE U TPOBEPOYHBIE paOOTHI K
yueOHuKy». — M.: [lpoda, 2021 .

4. O.C.I'abpuensn, I.I'JIsicoBa, A.I.BBenenckas «Xumus 11 knacc: HacronpHas kaura s yaurens». Yacts 1 —
M.: Ipoda, 2019 rox.

5. O.C.I'abpuensn, [.I'JIsicoBa, A.I'.Benenckas «Xumus 11 kmacc: HacronbHaast kHura s yaurensy. Yacts 2 —
M.: Ipoda, 2022 rox.

6. O.C.I'abpuensn, [1.B.Pemeros, .I.OcTpoymoBa «3anaun 1o XMMUHU ¥ CIOCOOBI X pemeHus» - M.: «JIpoday,
2021ron.

7. B.I. JlenncoBa «Xumus 11 kinacc nmoypounsie miansl o yueoHuky O.C.I'abpuensua, I.I".JIsicoBoii» -
Bousrorpagy Yuurens 2018roz.

8. M.A.Pg6osBa, Y.}O.Hesckas, P.B.JIunko «Tectel mo xumuu 11 knacey, - M.: Dx3amen, 2019r.

9. O.C.I'abpuensn, N.I.ocTpoyMOB « XUMHUECKHI SKCIEPUMEHT B 1Koje 11 kmace»; - M.: lpoda. —2019 rox.

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETU HHTEPHET

Beenute  BBeautenanusiehttp://www.chemnet.ru IMazera «Xumus» U caiiT i yauTtens «5 Uy Ha ypoK XUMHKD
http://him.1september.ru Equnas xomrekius [IOP: IIpeamerHas KoJIeKmust « XUMU
http://school-collection.edu.ru/collection/chemistry EctecTBeHHO-HaydHbIE SKCTIEPUMEHTHI: XUMUs. Komnekmus
Poccuiickoro 0611e00pa3oBaTeIbHOIO IopTajia

http://experiment.edu.ru AJIXUMUK: caiit JI.FO. Anmuk6epoBoii

http://www alhimik.ru Bcepoccuiickas ouMnuaa mkoJIbHUKOB 10 XMMUN

http://chem.rusolymp.ru Opranndeckast XUMusi: SEKTPOHHBINA Y4eOHUK TS CPETHEH LIKOJIbI
http://www.chemistry.ssu.samara.ru OCHOBbI XUMHUH: NIEKTPOHHBIN yIeOHUK

http://www hemi.nsu.ru OTKpbITHINA KOJUTEMK: XUMHSI

http://www.chemistry.ru JluctaniimoHHasi OJMMIHAA [0 XMMHHU: TEIIEKOMMYHHKAIIMOHHBII 00pa30BaTeIbHbBIN
MPOEKT



COIAEPKAHUE OBYYEHUA
10 KUIACC
OPTAHUYECKASA XUMUA

TeopeTnueckre OCHOBBI OPraHUYECKON XUMUHU

[Ipenmer opraHnyecKOr XMMHU: €€ BOSHUKHOBEHHE, PA3BUTHE U 3HAYEHUE B MOJYYCHUU HOBBIX BEILIECTB U
MarepuayioB. Teopus CTPOCHHS OpraHU4YecKux coequueHuid A. M. bytiepoBa, €€ 0CHOBHBIC MOJIOKECHHS.
CrpykrypHbIe POPMYIIBI OPTaHUYECKUX BelIeCTB. [ oMonorus, nzomepusi. XUMHYECKas CBSA3b B OPraHUYECKUX
COCIMHEHUSX — OJUHAPHBIE U KPATHBIE CBSI3H.

[IpencraBnenue o Knaccuukanuy opraHMuecKux BemecTs. HomeHknarypa opraHn4eckux coeinHeHui
(cucteMaTnyeckasi) U TPUBHAJIbHBIE HA3BaHUSI BAKHEHMILIUX MPEICTaBUTENEH KI1acCOB OPraHM4ECKUX BEIIECTB.

DKcIepUMEeHTaJIbHbIE METO/Ibl M3YYEHUS BELIECTB U UX MPEBpAIlCHN: 03HAKOMJIEHHE ¢ 00pa3aMi OpraHu4ecKuX
BEIECTB ¥ MaTepHaJlaMy Ha UX OCHOBE, MOJICTTUPOBAHKIE MOJICKYJI OPTraHMYECKUX BEIIEeCTB, HAOIONEHUE U
OMHUCAaHUEC NEMOHCTPALMOHHBIX OIIBITOB IO MPEBPAIICHUIO OPraHNYCCKHUX BCIICCTB TP HAIrpC€BaHU1 (HJ'IaBJ'IeHI/Ie,
00yIIIMBaHKE ¥ TOPEHHUE).

YrneBoaoposl

AJIKaHBI: COCTAaB U CTPOEHUE, TOMOJIOTHYECKUM psii. MeTaH U 3TaH — MPOCTENIINE TPEACTABUTENH AIKAHOB:
(hU3UYEeCKre U XUMUYECKUE CBOMCTBA (PEaKIIMK 3aMEeIEHUS U TOPEHUS), HAX0KICHUE B IPUPOJIE, MTOITYICHUE 1
MPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUN PsJl. DTUIIEH U TPOMUJIEH — MPOCTEUIINE MPECTABUTEIN aJTKEHOB:
¢buznyeckre U XMMHUYECKHE CBOMCTBA (peakIMy THAPUPOBAHNS, TaJJOTEHUPOBAHMS, THAPATAlluH, OKUCICHUS U
MOJINMEPU3AIIH ), TOJTyYeHHE U IPUMEHEHHUE.

Ankanuensl: Oyranguen-1,3 u meTriiOyraaueH-1,3: ctpoeHue, BaXKHEHIINE XUMUYECKHE CBOMCTBA (peaKIus
nonumepusanum). [lomydeHnre CHHTETUYECKOTO KayuyyKa U PE3UHBI.

AJIKMHBI: COCTaB U OCOOCHHOCTH CTPOCHHSI, TOMOJIOTHYECKH psill. ALIETUIICH — MIPOCTEHIINIA TPEeICTaBUTENb
QJIKMHOB: COCTaB, CTpOEHUE, (pU3nUecKre U XMMHYECKUe CBOMCTBA (peakluu r'upUpPOBaHUs, TaJIOTEHUPOBAHUS,
rUaparalnuy, TOpeHus), MoJIydeHUe U MpUMEHEHHE.

ApeHH. benzomn: COCTaB, CTPOCHHUC, (1)I/ISI/I‘IGCKI/IC 1 XUMHYECKHE CBOMCTBA (peaKHI/II/I TraJIOrCHUPOBAHU A U
HI/ITpOBaHI/IH), MOJIYUCHUC U IIPUMCHCHHC. Tonyon: COCTaB, CTPOCHHUC, (1)I/ISI/I‘I€CKI/IG 1 XMMHUYECKHE CBOMCTBA
(peaKI_[I/II/I raJJorcHupOBaHUA U HI/ITpOBaHI/Iﬂ), MOJIYYCHUC U ITPUMCHCHUC. ToxcU4HOCTH ApCHOB. I'enernueckas cBSI3b
MCKAY YIIICBOAOPOAAMU, IPUHAJICIKAIIUMUA K Pa3JIMYHBIM KJIaCCaM.

ITpupoaHbIe HCTOUHUKH YIIIeBOOpOoJ0B. IIpupoaHblil ra3 u nomytHele HedTsHbIE ra3bl. HedTsh 1 eé
npoucxoxxaeHrne. CrocoOsl nepepaboTKU HEPTH: IEPEroHKa, KPEKUHT (TEPMUYECKHM, KaTaTUTUYECKH ), TUPOIH3.
ITpoxyxTsl nepepaboTk He(PTH, UX IPUMEHEHHE B IPOMBIIIEHHOCTH U B ObITY. KaMeHHBIH yrosib U MpOIyKThI €ro
nepepadoTKH.

BKCHepI/IMeHTaJ'IBHBIC MCTOAbI U3YUCHUA BCUICCTB U UX npeBpameHHﬁ: O3HAaKOMIJICHHUEC C O6pa3LIaMI/I mIacTMacc,
KAayqyKOB U PC3UHbI, KOJUICKIIUA <<HG(I)TL» n ((yTOJ]L>), MOACIIMPOBAHHUEC MOJICKYIT YITICBOAOPOIOB U
raJIOr€HOIIPOU3BOAHBIX, ITIPOBCACHHUC HpaKTquCKOﬁ pa60TBII MOJIYUYCHHUC 3TUJICHA U U3YUCHHUC CTO CBOMCTB.

Pacuétnrlie 3a1aun.



Brrurcnenus o ypaBHEHUIO XUMHUECKOW peakiuu (Macchl, 00bEMa, KOIMYECTBA HCXOHOTO BEIECTBA HITH
MMpoAYyKTa pCaKIH 110 U3BCCTHBIM MACCCE, O6’béMy, KOJIMYCCTBY OAHOT'O U3 UCXOJHBIX BCIICCTB UJIU ITPOJAYKTOB
peaKIum).

Kucnoponconeprkaiiye opraHiueckie coeanHEHNs

[IpenenbHBIE OAHOATOMHBIEC CIIUPTHI. METaHOI U ATAHOJI: CTPOCHUE, (PU3NUecCKre U XUMUYECKHE CBOWCTBA (PeaKInu
C aKTUBHBIMU MCTAJUIaMHU, IraJIOTCHOBOJA0OPOJaMHU, FOpeHI/Ie), IMPUMCHCHUC. BOIIOpOIlHBIG CBsA3U MCKAY MOJICKYJIIaMU
crupToB. JlelicTBME METaHOJIa M 3TAHOJIa HA OPTaHU3M YEJIOBEKA.

MHoOroaroMHble CIIUPTHI. DTUIEHIVIUKOJIb U INIMLEPHUH: CTPOECHUE, PU3NYECKUE U XUMUYECKUE CBOWCTBA
(B3auMoIeliCTBUE CO IIEIOYHBIMU METAJIJIaMH, KAYECTBEHHAsI peaKliis Ha MHOIOaTOMHbIE cCIUpThI). [leiicTBue Ha
OpraHu3M uenoBeka. [ [pumenenue muneprHa v STUICHIIIKOIIS.

@DeHoI: CTpOeHHE MOJIEKYITbI, GU3NYECKUEe U XUMHUdeckue cBoiictBa. TokcuuHocTh penona. [Ipumenenue penona.

Anbnerunpl 1 keToHbl. @opManbAeTu, aleTanbAerua: CTpoeHrne, GU3NYecKue U XMMUYECKUe CBOMCTBA (peakuun
OKHCJIEHHS U BOCCTaHOBJIEHUSI, KAUECTBEHHBIE PEaKLIMN ), IOJIy4€HUE U TIPUMEHEHUE.

OnHOOCHOBHBIE TIpeNieIbHbIC KapOOHOBBIE KUCIOTH. MypaBbiHAS U YKCYCHAsI KHUCJIOTHI: CTPOCHUE, GU3HUIECKUE U
XUMHUYECKHAE CBOMCTBA (CBOWCTBA, OOIINE TS Kjlacca KUCIIOT, PEaKIus dTepu(pUKaIliN ), TTOTyYeHUE U PUMEHECHHUE.
CreapuHoBas 1 OJICMHOBAsI KUCJIOTHI KaK MPEICTABUTENH BBICIIUX KaPOOHOBBIX KMCIOT. Mbljla KaK COJHM BBICIIIMX
KapOOHOBBIX KHCIIOT, X MOTOIIEe ACHCTBHE.

Crnosxnble 3(UPBI KaK TTPOU3BOIHBIC KAPOOHOBBIX KHCIOT. [ Mapom3 ciioxkHbIX 3GupoB. Kupsel. ['uaponus sxupos.
[Ipumenenue xupoB. bruonornueckas posib )KUPOB.

VYrneBoapl: cocTaB, Kiaccu(ukaius yriieBo1oB (MOHO-, M- U TIOJIMcaxapuibl). [Tioko3a — mpocTermmii
MOHOCaxapu: 0COOEHHOCTU CTPOEHUS MOJIEKYIbI, pU3NUECKHEe U XUMUYECKHE CBONWCTBA (B3aUMO/ICIICTBHE C
ruapokcuiom menu(Il), okucnenne aMMuadabIM pacTBOpoM okcuza cepedpa(l), BocctaHoBieHue, OpoKeHHE
IJIIOKO3bl), HAXOXKJIEHUE B MPUPOJIE, IPUMEHEHUe, Onosoruyeckas poib. @otocuHte3. Opykro3a Kak U3oMep
[JTFOKO3BI.

KanMaJ'I M OCJIJI0JI03a KaK IMMPUPOJHBIC ITOJTUMEPEI. CTpOCHI/Ie Kpaxmajia U HEJIJIFOJI035bI. duznyeckue u
XUMHWYECKHE CBOMCTBA Kpaxmajia (FI/I,Z[pOJ'H/IS, Ka4€CTBCHHAas pCaKuus C I/IOI[OM).

DKCcIepUMEHTAIbHBIE METO/Ibl M3YUEHUS BEIIECTB U UX MPEBPAIICHUN: TPOBeACHNE, HAOIIOICHHE U OTIHCAHKE
JIEMOHCTPAIIMOHHBIX OTIBITOB: TOPEHUE CITUPTOB, KAUSCTBECHHBIC PEAKIIUH OJTHOATOMHBIX CITUPTOB (OKUCIICHUE
atanosa okcusioM menu(1l)), MHOroaTOMHBIX CIUPTOB (B3amMo/ielicTBHE IulieprHa ¢ ruapokcuom menu(Il)),
aNIbJICTUIOB (OKUCIIEHUE aMMHUAYHbIM pacTBopoM okcuaa cepedpa(l) u ruapokcuaom meau(ll), B3anmoneiictpue
Kpaxmalia ¢ HOJIOM), IPOBE/ICHUE MPAKTHUYECKOH pabOThI: CBOMCTBA PacTBOpPa YKCYCHOM KHCIIOTHI.

PacuéTtHrble 3agaun.

Brrurcnenus o ypaBHEHUIO XMMHUECKOM peakiinu (Macchbl, 00bEMa, KOIMYECTBA UCXOIHOTO BEIECTBA HIIN
MPOAYKTA PEAKIINH 110 U3BECTHBIM Macce, 00bEMY, KOTMYECTBY OJJHOTO U3 UCXOJHBIX BEIECTB WIIH MPOYKTOB
peaxiun).

A3OTCOI[Cp)KaIJ_II/IC OPraHUYCCKHUC COCAUHCHHU.

AMHWHOKHUCIIOTBI KaK aM(I)OTepHBIC OpraHn4eCKUC COCAUHCHU. du3znueckrue U XUMHUYECKHE CBOMCTBAa aMUHOKHUCIIOT
(Ha MMpUMEPE T J'II/II_II/IHa). buonornyeckoe 3HaueHre aMUHOKUCIOT. IlenTuapl.



benky Kak pupoaHbIE BBICOKOMOJIEKYIIIPHBIE coenrnHeHus. [lepBuunas, BTopuyHas U TPETUYHAs CTPYKTYpa
0enkoB. XMMUYECKHE CBOWCTBA OSITKOB: THIPOJIN3, IEHATYpAllKsl, KAYeCTBEHHBIE PEAKIIMK Ha OEIIKH.

3KCHepI/IMCHTaJIBHbI€ MCTOAbI U3YUCHUA BCUICCTB U UX HpeBpaH_[eHI/IfII Ha6JIIOI[€HI/I€ H OIIMCAaHUC
ACMOHCTPAMOHHBIX OIIBITOB: ACHATYpAlHA O€eJIKOB IIpU HAarp€BaHuu, IBECTHLIC pCAKIIUU O€EJIKOB.

BricokoMoneKysipHble COEINHEHUS

OcHOBHBIE OHITHSI XUMHH BRICOKOMOJIEKYJISIPHBIX COCIMHEHHI: MOHOMED, TOJIUMED, CTPYKTYPHOE 3BEHO, CTETICHb
MOJIMMEPU3AIIIH, CPETHSA MOJICKyIsspHas Macca. OCHOBHBIE METO/IbI CHHTE3a BHICOKOMOJICKY/ISIPHBIX COCTUHEHHUHN —
MOJMMEpHU3aLUsl ¥ MOJMKOHICHC AU

DKcIeprUMEHTaAIbHBIE METO/Ibl U3YUEHUS BEIIECTB U UX MPEBPAIICHUN: 03HAKOMJIEHHE ¢ 00pa3iaMu MPUPOIHBIX U
HCKYCCTBEHHBIX BOJIOKOH, IIJTACTMACC, Kay4yKOB.

MexnpeaMeTHbIe CBA3H.

Peanu3zanus MexXnpenMeTHbIX CBSA3eH NMPpU U3y4eHUH opraHndeckoil xumuu B 10 Ki1acce oCyIIecTBIsSETCs Yepes
HCIOJIb30BAaHUE KaK OOIINX €CTECTBEHHO-HAYYHbIX MOHATUH, TaK U MOHATHH, SBJISIOLUINXCS CUCTEMHBIMH IS
OTJIENBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOIO [IUKJIA.

OO0mmme eCTeCTBEeHHO-HAYYHBIC TIOHATHS: SIBJICHUE, HAyYHBIN (DaKT, TUTIOTE3a, 3aKOH, TEOPHs, aHAIN3, CHHTE3,
Kiaccuukaus, mepuoIMIHOCTh, HAOIIOIEHNEe, U3MEPEHNE, SKCIIEPUMEHT, MOICTTUPOBAHHE.

dusnka: MaTepusi, SHEPTHUSI, Macca, aTOM, AIEKTPOH, MOJIEKYJIa, DHEPTETHIECKUN YPOBEHB, BEIIECTBO, TEIO, 00BEM,
arperaTHO€ COCTOSTHHE BEIIECTBa, (PU3MUECKUE BETUIMHBI U SIMHUIIBI KX U3MEPEHUS.

buomnorus: knerka, opranusm, onocdepa, 0OMEH BEIIECTB B OpraHu3Me, POTOCUHTE3, ONOJIOTHYECKH aKTHBHBIC
BemecTBa (OSIKH, yIIIEeBOIBL, )KUPHI, DEPMEHTHI).

['eorpadusi: MuHepabl, FOpHbIE IOPO/IbI, MOJE3HBIE NCKOTIAEMbIE, TOIUIUBO, PECYPCHI.

TexHomorus: IMAIOEBBIC ITPOAYKTEI, OCHOBBI pallMOHAJIBHOI'O IIMTAaHWA, MOIOIIHUE CPCACTBA, JICKAPCTBCHHBIC U
KOCMCTHYECKHUC ITperiaparbl, MaTCpHaJIbl U3 HUCKYCCTBCHHBIX U CHHTCTHUYCCKHUX BOJIOKOH.

11 KJIACC
OBIIAA U HEOPTAHUYECKASA XUMMUSA
Teopernueckne 0CHOBBI XUMUU

Xumuueckuit aneMeHT. AToM. Sapo aroma, M30ToMbI. DNIeKTPOHHAsS 000JI04Ka. DHEPreTHUYECKHE YPOBHH,
MOAYPOBHU. ATOMHBIE OpOUTAIH, S-, P-, - ameMeHThl. OCOOEHHOCTH pacipeie/ieHus HICKTPOHOB MO OPOUTAIISIM B
aToMax 3JIeMEHTOB MEPBBIX YETHIPEX MEPHUOA0B. DNEKTPOHHASI KOH(PUTYpALIUS aTOMOB.

[lepuonnueckuii 3axoH u Ileproanueckas cucrema xumuueckux 3nemMeHToB . 1. MenneneeBa. Cs3b
MEPUOANYECKOTO 3aKoHa U [lepuoanueckont cucremMbl XuMuieckux anemenToB 1. M. MenneneeBa ¢ COBpeMEHHOM
TEeOpHel CTPOEHUSI aTOMOB. 3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB XMMHUYECKHX dJIEMEHTOB U 00pa3yeMbIX UMU
MPOCTHIX U CJIOXKHBIX BEUIECTB 10 TPYIIaM U MepUoAaM. 3HaY€HHE MEPUOINYECKOTO 3aKOHA B Pa3BUTUHU HAYKHU.

CTpOCHI/Ie BeIlleCTBA. XUMUYECKas CBA3b. BUIbI XUMHUUECKOM CBSA3U (I(OBaJ'ICHTHaSI HCIIOJIApHAas U MOoJIsIpHad,
HOHHas, MCTaJIJ'II/I‘-ICCKaH). MexaHU3MBbI 06pa30BaHI/I}I KOBaJICHTHON XMMHUYECKOU CBSA3U (O6MCHHBII>'I U JTOHOPHO-
aKHCHTOpHBIf/'I). BOI[OpOI[Ha}I CBsI3b. BaJI€eHTHOCTB. aﬂeKTpOOTpI/IHaTeJILHOCTL. Crenens okuciaeHus. MoHbI:
KaTHOHbI 1 aHNOHBI.



BemecTBa MOJEKYISIPHOTO U HEMOJIEKYIISIPHOTO CTPOEHHMSI. 3aKOH MOCTOSIHCTBA COCTaBa BEIIECTBA. THIIbI
KPUCTAJNINYECKUX PEMIETOK. 3aBUCUMOCTh CBOWCTBA BEIIECTB OT THUIA KPUCTAIIIMYECKOHN PEIIETKHU.

[Tonsartue o aucnepcHbIX cucteMax. MIcTUHHBIE U KOJUTOUAHBIE PAacTBOPHI. MaccoBast 10J1s1 BEIIECTBAa B paCTBOPE.

Knaccugukanus Heopranndeckux coeanneHuii. HoMmenknarypa Heopranndeckux BemecTB. [ eHeTnueckas CBsi3b
HEOPraHUYECKUX BEIECTB, IPUHANICKAIIMX K PA3IMYHBIM KJIaccaM.

Xumuueckas peakuus. Kimaccuukanms XMMUYeCKUX peakuii B HEOPraHUYECKOM U OPraHMYECKON XUMHH. 3aKOH
COXPAaHEHUS MAcCChl BEIIECTB, 3aKOH COXPAHECHHUSI U IIPEBPALLECHUS] SHEPTUH IIPU XUMUYECKUX PEAKIUSAX.

CkopocThb peakuuu, e€ 3aBUCHIMOCTh OT Pa3InYHbIX GakTopoB. OOpaTHMbIe peakiui. XMMUYECKOE paBHOBECHE.
@axTopBbl, BIUAIOIIME HA COCTOSIHUE XUMUYeCKOro paBHoBecus. [Ipunnun Jle Ilarense.

Onekrponurudeckas auccounanus. CUibHbIE U caa0ble 31eKTpoauThl. Cpesia BOJHBIX PACTBOPOB BEIIECTB: KUCIAs,
HEWUTpasbHas, ICJIOYHAsL.

OKHUCIIMTEIBHO-BOCCTAHOBUTEILHEIC pCaKknum.

DKcIeprUMeHTalIbHbIE METO/IbI M3YYEHUS BEIIECTB U UX MpEBpallleHui: JeMoHcTpanus Tadbmun «[lepuoanueckas
cuctemMa XumMudeckux smeMeHToB . Y. MenneneeBay, n3ydeHHe MOJICNIEH KPUCTALTNYECKUX PEIIETOK,
HaOJIO/IEeHNE U ONMCaHUE IEMOHCTPAIIMOHHBIX U JJa0OPAaTOPHBIX OMBITOB (pa3iokeHne NepOKCUAa BOIOPOIa B
MPUCYTCTBUH KaTajlu3aTopa, ONpeesieHue Cpeibl paCTBOPOB BEUIECTB C MOMOUIBIO0 YHUBEPCAILHOTO MHIUKATOPA,
peakury HOHHOTO 0OMeHa), MpoBeIeHUE MpakTUYecKoi paboTsl «BinusHue pa3nuyHbix PaKTOpPOB HA CKOPOCTh
XUMHUYECKON pEaKIum.

PacuéTHrle 3agaun.

Pacuérel mo ypaBHEHUSM XUMUYECKUX PEAKLUA, B TOM YHCIIE TEPMOXUMHUYECKHUE PACUETHI, PACUETHI C
MCIOJIb30BAaHUEM MOHATHUS «MACcCOBasi 10JIsl BEIIECTBAY.

HeopraHquCKaﬂ XHUMUA

Hewmerannel. [Tonoxenue nemeramios B [lepuoguueckoit cucreme xumuueckux seMmeHToB . Y. Menaeneesa u
0COOEHHOCTH CTPOCHUS aTOMOB. DHU3NUYECKHE CBOMCTBA HEMETAIOB. AJUIOTPOITHSI HEMETAJUIOB (Ha MpUMepe
KHCIIOpOJIa, cepbl, hocdopa u yrnepoaa).

XuUMHUYECKHE CBOMCTBA BAKHEHIIINX HEMETAUIOB (TaloreHOB, CEpPhI, a30Ta, pocdopa, yriiepoaa U KpeMHUs) U UX
coeMHEHUH (OKCHI0B, KUCIOPOACOAEPKALINX KUCIIOT, BOJIOPOIHBIX COCAMHEHUN).

HpI/IMCHeHI/IC Ba)KHEHIIIMX HEMETAJIJIOB U X COCIUHECHUM.

Merannsl. [lomoxenne merauioB B [lepuoanueckoit cucteme xumudeckux snnemenToB J[. M. Meneneena.
Oco0OeHHOCTH CTPOEHUSI ANEKTPOHHBIX 000JI0UeK aTOMOB MeTauioB. O01ue GU3NIecKue CBOMCTBAa METAIIJIOB.
CraBsl METAIIIOB. DIIEKTPOXUMHUYECKUN P HANPSKEHUH METAJIIOB.

XuUMHUYECKHE CBOMCTBA BAKHEHIIINX METAJIOB (HATPUMA, KAaIHid, KaJbI[Uil, MAarHUH, aTFOMUHHH, IUHK, XPOM,
JKEJe30, MEJIb) U UX COCTUHEHUH.

OGH.II/IC CII0COOBI MOJIY4YCHUS MCTAJIJIOB. HpI/IMeHeHI/IC MCTAaJlJIOB B 6BITy N TCXHHUKE.

3KCHCpI/IMCHTaJIBHBIC MCTOAbI U3YUCHUA BCUICCTB U UX HpeBpameHI/Iﬁ: HN3YYCHUC KOJIJICKIIUU «MeTansl 1 CIIJIaBBI»,
O6p2[3]_[OB HEMCTAJJIOB, PCIICHUC SKCICPUMCHTAJIbHBIX 3a/1a4, H3.6J'IIOI[CHI/IC " OIMMCAaHNEC NEMOHCTPAIIUOHHBIX U
J]a60paTOpHBIX OIIBITOB (BSaHMOHeﬁCTBI/IC TUAPOKCHAA aJIFOMUHUA C paCTBOpAMU KUCIIOT U I.I.IC.IIO‘-IGfI, KauC€CTBCHHBIC
PCaKMu Ha KaTUOHLIL MCTa.IIJ'IOB).



PacuétHrlie 3a1aun.

Pacuétsl Macchl BeliecTBa WM 00bEMa ra3oB 10 W3BECTHOMY KOJIMYECTBY BELIECTBA, Macce WM 00bEMY OJTHOTO U3
YUYaCTBYIOIIMX B PEAKIMH BEIIECTB, Pacu&Thl Macchl (00bEMa, KOJMUYECTBA BEIIECTBA) MPOAYKTOB PEAKLINH, €CITH
OJIHO U3 BELIECTB UMEET MPUMECH.

XUMUA U KU3Hb

Ponb xuMuu B 0GecriedueHnH IKOJIOTHYECKOM, SHEPreTUYECKOM U MUIIEBOM 0€3011aCHOCTH, PA3BUTUH MEIUIUHBI.
[TonsiTHE O HAYYHBIX METOJIaX MO3HAHUS BEIIECTB U XUMUYECKUX PEAKIIUM.

Hpe[[CTaBJIeHI/Iﬂ 00 O6HII/IX HAyYHBIX IMPUHIHUIIAX ITPOMBIIIJICHHOTO IMOJTYYCHUA Ba)KHEHIIINX BCIICCTB.

YeroBek B MHUPE BCUICCTB U MAaTCpHaAIOB: Ba)KHEUIIe CTPOUTCIIBHBIC MaTCpHajibl, KOHCTPYKIIMOHHBIC MaTCpHAJIbI,
KpacCKH, CTCKJIO, KEPpAMUKa, MAaTCPHUAJIBLI IJId SJICKTPOHWKH, HAHOMATCpUaJibl, OPraHM4€CKNC U MUHCPAJIbHBIC
ynoOpeHus.

Xumus u 310POBLC YCTIOBEKA: IIpaBuJIia UCIIOJIb30BaHM:A JICKAPCTBCHHBIX IIPEIIapaTroB, IIpaBrjia 0e30ImacHoro
HCIIOJIB30BaHU IPCIIapaToB OBITOBOM XUMUH B HOBCGZ[HGBHOfI KHU3HHU.

MexnpeaMeTHbIE CBA3H.

Peanu3zanus MexXnpenMeTHbIX CBSA3eH NP U3ydeHUH oO1ell 1 Heopranuueckoit xumun B 11 kacce
OCYIIECTBIISIETCS Yepe3 UCI0JIb30BaHNE KaK OOLIUX €CTeCTBEHHO-HAYYHBIX MOHATUMN, TaK U TOHATUH, SBIISIOLINXCS
CUCTEMHBIMH I OTAEIBHBIX IIPEAMETOB €CTECTBEHHO-HAYYHOTO IUKJIA.

OO1ue ecTeCTBEHHO-HAy4HbIE TIOHATHUS: HAyUYHBIN (aKT, runoresa, 3aKOH, TEOpUs, aHAJIU3, CUHTE3,
KJ1acCU(pUKaIMs, TEPUOTUIHOCTh, HAOMIOAEHNE, SKCIIEPUMEHT, MOJICIMPOBAaHUE, U3MEPEHHE, SBJICHHE.

®dusznka: MaTepusi, SHEPTUs, Macca, aToM, IEKTPOH, MPOTOH, HEUTPOH, HOH, U30TOII, PATUOAKTUBHOCTh, MOJIEKYJIA,
SHEepPreTUYECKUil ypOBEHb, BEILIECTBO, TENO, 00BEM, arperaTHoe COCTOSIHHUE BEIIECTBa, (pr3nuecKue BETUUHUHBI U
€IMHUIBI UX U3MEPEHHUS, CKOPOCTb.

buonorus: KJICTKa, OpraHu3M, S5KOCUCTEMA, 6HOC(1)epa, MaKpO- U MUKPO3JIEMCHTEI, BUTAMHWHEI, obMeH BCIICCTB B
OpraHnusme.

I'eorpadusi: MuHepabl, rOpHbIE TOPOIbI, TOJE3HBIE UCKOTIAEMBbIE, TOTLIUBO, PECYPCHI.

TexHomorus: XuMu4eckas MNPOMBIIIIJICHHOCTDb, METAJLITIYPIUs, IIPOU3BOACTBO CTPOUTCIIBHBIX MAaTCPHUAJIOB,
CEJIbCKOXO3SMCTBEHHOE IMPOU3BOACTBO, ITUIICBAA IIPOMBIIIIJICHHOCTD, (I)apMaI_ICBTI/I‘ICCKaH IMPOMBIINIJICHHOCTD,
MMPOU3BOACTBO KOCMCTUYCCKUX NIPCIAPATOB, MMPONU3BOACTBO KOHCTPYKIIMOHHBIX MATCPHUAJIOB, DJICKTPOHHAA
IMPOMBIIIJIICHHOCTb, HAHOTCXHOJIOT'H.



IINTIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI ITO XUMHWHN HA BA30OBOM YPOBHE
CPEJHEI'O OBHIEI'O OBPA3OBAHU S

JIMYHOCTHBIE PE3YJIBTATBI

@I'OC COO ycranaBnuBaeT TpeOOBaHUA K PE3yJIbTaTaM OCBOCHUS 00yYaIOIUMUCS IPOTPaMM CPETHETO 0OIIero
o0Opa3oBaHMsl (JINYHOCTHBIM, METANPEIMETHBIM U TPeIMETHBIM). HayuyHO-MeToanueckoii 0CHOBOM Ui pa3paboTKH
IUTAaHUPYEMBIX PE3YJIbTaTOB OCBOEHHUSI IIPOIPaMM CPEIHETO 00I11ero oOpa3oBaHus ABISETCS CUCTEMHO-

JCATCIBHO CTHBIN Ioaxon.

B cooTtBeTcTBHE C CUCTCMHO-ACATCIIbHOCTHBIM ITIOAXOJ0M B CTPYKTYPC JIMIYHOCTHBIX PE3YJIBTATOB OCBOCHUA
npeamMeTa «XuMHS» Ha YPOBHEC CPCAHCTO O6HICFO 06pa3OBaHI/I$I BBIZACIICHEBI CIICAYIOIINEC COCTABJIAIOIIHNC:

0CO3HaHHUE 0OYUYAIOIIMMUCS POCCUICKOM IPaKIaHCKON MJACHTHYHOCTH — TOTOBHOCTH K CAMOPa3BUTHIO,
CaMOCTOSITEJIBHOCTH M CAMOOTIPE/IETICHHIO;

HaIn4Yue MOTHUBAITUHU K 06y‘~I€HI/IIO;

[IeJICHAPABIICHHO € PA3BUTHE BHYTPEHHUX YOCKICHUMN JTMUHOCTH HAa OCHOBE KITFOYEBBIX IIEHHOCTEH U
HMCTOPUYECKUX TPATUIINN 0a30BOM HAYKH XHUMUU;

TOTOBHOCTH M CIOCOOHOCTH 00YUaIOIIUXCSI PYKOBOJICTBOBATHCS B CBOCH JIEATEILHOCTH IIEHHOCTHO-CMBICIIOBBIMU
YCTaHOBKAaMH, MPUCYIITUMH II€JI0CTHON CUCTEME XUMHUECKOTO 00pa30BaHUS;

HaJIN4YHEC MMPaBOCO3HAHUSA JKOJIOTHYECKOU KYJIIBTYPBI 1 CITOCOOHOCTH CTaBUTh eI U CTPOUTD )KU3HCHHBIC ITJIAHBI.

JIMYHOCTHBIC PE3yNIbTaThl OCBOCHHUS MPEIMETa « X UMHUSD» JIOCTUTAIOTCS B SMHCTBE Y4COHOW M BOCIMTATEIIBHON
JCSITEILHOCTH B COOTBETCTBHU C TYMaHUCTHICCKUMU, COITHOKYIBTYPHBIMH, TyXOBHO-HPABCTBEHHBIMHU IIEHHOCTSMH
1 UjcallaMi POCCHUHCKOTO TPakIaHCKOTO OOIIECTBA, MPUHIATHIMU B OOIIECTBE HOPMaMH | MPABUIIAMH MTOBEICHUS,
CIOCOOCTBYIOIIMMH IPOIIECCaM CAMOIIO3HAHKS, CAMOPA3BUTHS M HPABCTBEHHOTO CTAHOBJICHUS JIAYHOCTH
oOyJaromuxcs.

JImgyHOCTHEBIC PE3YIBTATEI OCBOCHUA IIPECAMETA «XHUMUS OTpaXaroT C(bOpMI/IpOBaHHOCTB OIbITA ITO3HABATEIIFHOM 1
HpaKTquCKOfI JCATCIIBHOCTHU 06yqa101unxc;1 110 pajin3aliuu IIPpUHATHIX B 06H_IeCTBe HeHHOCTeﬁ, B TOM 4YHCJIC B
qacCTu:

1) rpaxaaHCcKOro BOCIUTAHUS:
OCO3HaHMsI 00YUYAIOIIMMHUCS CBOUX KOHCTUTYIIMOHHBIX MTPaB ¥ 003aHHOCTEH, YBOXKEHHUS K 3aKOHY U ITPABOIIOPSIIIKY;
MIPEJCTABICHUS O COLUATBHBIX HOPMaXx U MpaBUJIaX MEKIMYHOCTHBIX OTHOLIECHUH B KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHOM TBOpquKOﬁ ACATCIIbHOCTH IIPU CO3JaHNH y‘IC6HBIX IMPOCKTOB, pCIICHUN y‘le6HLIX n
IMMO3HABATCIIbHBIX 3a/1a4, BBINIOJIHCHNN XUMHWYCCKUX SKCIICPUMCEHTOB;,

CITOCOOHOCTH IOHUMATh U IMPUHUMATh MOTHUBbI, HAMCPCHU S, JIOTUKY U apI'YMCHTBI APYIrUX IMPHU aHAJIN3€C Pa3JINIHbIX
BUJIOB yqe6H0171 JACATCIIBHOCTH,

2) MaTpUOTHYCCKOTO BOCIIUTAHUS:
HEHHOCTHOTO OTHOHICHUA K UCTOPUYCCKOMY U HAYYHOMY HACJICAUTO OTE€UYECTBEHHOM XUMUU,

YBAXKXCHUA K IIPOLECCY TBOPUCCTBA B obmactu TCOPUU U MMPAKTUYCCKOTIO IPUMCHCHUS XUMUH, OCO3HAHUA TOI'O, YTO
AOCTHUKCHUA HAYKU €CTh PC3YIbTAT AJIMTCIIbHBIX Ha6J'IIO,Z[eHPIfI, KPOMOTIIMBBIX SKCIICPUMCHTAJIbHBIX IIOUCKOB,
MMOCTOAHHOI'O TpyAda y‘-IéHBIX U IIPAKTUKOB;,



MHTEpEeca U MO3HABATEILHBIX MOTUBOB B MOJTYYCHHUH U TIOCIEAYIOIEM aHau3e WH(OPMAIUHU O IEPEIOBBIX
JIOCTHKEHUSX COBPEMEHHOM OT€YECTBEHHON XUMUU;

3) IyXOBHO-HPABCTBEHHOTO BOCIHUTAHUSL:
HPABCTBEHHOTO CO3HAHMUS, STHYECKOTO TTOBEICHUS;

CIIOCOOHOCTU OLCHHBATL CUTyalluu, CBA3AaHHBIC C XUMUUYCCKHUMHU SABJICHUAMH, U IPUHUMATb OCO3HAHHBLIC PCHICHUA,
OPUCHTHUPYACH HA MOPAJIbHO-HPABCTBCHHBIC HOPMBI 1 HCHHOCTH,

TOTOBHOCTH OLICHHUBATh CBOE MOBEACHUE U IIOCTYIIKHM CBOUX TOBapI/IHIeﬁ C HO3I/IIII/H>'I HPABCTBCHHBIX U ITPABOBBIX
HOPM U OCO3HAHUEC HOCJIGI[CTBI/If/'I OTUX IMOCTYIIKOB;

4) popMupoBaHUsI KYIBTYpPbI 310POBbSI:

MMOHMMAaHHUs IEHHOCTEN 310pOBOTO U 0€301acHOro o0pas3a KU3HHU, HE0OXOJUMOCTH OTBETCTBEHHOTO OTHOIIEHUSI K
cOOCTBEHHOMY (PU3MUECKOMY U TICUXUYECKOMY 3/I0POBBIO;

coOnrofieHns paBui 0€301acCHOT0 OOpAaIEHHS C BELIECTBAMH B OBITY, TOBCEHEBHOW KU3HU U B TPYIOBOM
TSI TETbHOCTH;

MMOHUMAaHUS [IEHHOCTH TTPaBUJI MHIANBUYyaTbHOTO M KOJUICKTHBHOTO 0€301acHOTO MOBEACHUS B CUTYAIIUX,
YTPOKAIOLIUX 3I0POBBIO U JKU3HU JIIONIEH;

OCO3HaHMsI MOCJIEACTBUIN 1 HEMIPUSATHS BPEAHBIX MIPUBBIUEK (YIIOTPEOIEHUS aJIKOT0Jis, HAPKOTHKOB, KypeHHs!);
5) TpymoBOTO BOCIIUTAHMUS:

KOMMYHHUKATUBHOM KOMITETEHTHOCTH B YU€OHO-HCCIIEIOBATEIHCKOM IEATETLHOCTH, OOIIECTBEHHO MOJIC3HOM,
TBOPYECKOM U IPYTHX BUJIAX ICATCIBHOCTH;

YCTAaHOBKH Ha aKTHBHOE y9aCTHE B PEIICHUN MPAKTUYCCKUX 3a/1a4 COIMAIBHOMN HANPaBJICHHOCTH (B paMKax CBOETO
KJ1acca, MIKOJIbI);

HHTEpPECA K ITPAKTHYCCKOMY U3YUCHUTIO HpO(beCCI/Iﬁ pas3iindHoro pojaa, B TOM 4YMCJIC Ha OCHOBC IIPUMCHCHHA
MNpEAMCTHBIX 3HAHWH 110 XHUMHU,

YBa)KEHUS K TPYILY, JIOIIM Tpyda U pe3yibraTaM TPyAOBOH AeATeIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MHIUBUYaTbHOM TpaeKTOpuK 00pazoBanus, Oyayieit npodeccuu u
peanuzaiii COOCTBEHHBIX KU3HEHHBIX TJIAHOB C YYETOM JIMYHOCTHBIX HHTEPECOB, CIIOCOOHOCTEH K XMMUH,
MHTEPECOB U MOTpeOHOCTEH 00111eCcTBa;

6) SKOJIOTHYCCKOI'O BOCIIMTaHUA:
OKOJOTHYCCKHU ueﬂecoo6pasH0r0 OTHOLICHHUA K MIPUPOJC, KaK UCTOUYHUKY CYIICCTBOBAHUS KU3HU HA 36MJ’IC;

MOHUMAaHUS MO0ATBHOTO XapaKTepa dKOJIOTHYECKUX MPoOIeM, BIUSHUS YIKOHOMUYECKUX MTPOIIECCOB HA COCTOSIHUE
MIPUPOJHON U COLIMAIIBHOM CPENbI;

OCO3HaHHuA HCO6XOI[I/IMOCTI/I HCIIOJIb30BaHMS TOCTIDKECHUN XUMUH JJIS peuicHus BOIIPOCOB pallMOHAJIBHOT'O
MpUPOAOIIOJIE30BAHMS,

AKTUBHOTO HENPUATHS IEHCTBUM, IPUHOCSILUX BPE] OKPYKAIOIIEH IPUPOIHON cpesie, yMEHUS IPOrHO3UPOBATh
HEeOIaronpuaTHbIE YKOJIOTHYECKUE TIOCIEACTBUS MPEANPUHUMAEMBIX TeHCTBUN U MPEIOTBPALIATh UX;



HaJIN4Ms Pa3BUTOIO KOJOTUYECKOTO MBILIICHUS, SKOJIOTUYECKOU KYJIBTYPBI, ONbITA AEATEIbHOCTH KOOI HYECKOU
HaIIPaBJICHHOCTH, YMEHUS PYKOBOACTBOBATHCS MU B II03HABATEIIbHONW, KOMMYHUKAaTUBHOM U COLMAIbHOMN
MPAKTUKE, CIIOCOOHOCTH U YMEHHS aKTUBHO MPOTUBOCTOSTH UCOJIOTUU XeMO(pOOHH;

7) IEHHOCTH HAyYHOTO MO3HAHUS:

c(OPMUPOBAHHOCTH MHUPOBO33PECHUS, COOTBETCTBYIOIIECTO COBPEMEHHOMY YPOBHIO Pa3BHUTHSI HAyKH U
00IIeCTBEHHOH MPAKTHKH;

MOHUMAaHMS CrIeM(PUKN XUMUU KaK HayKd, OCO3HAHHA €€ poJii B (JOPMUPOBAHUY PAIIIOHAIEHOTO HAYYHOTO
MBIIUICHUS, CO3IaHUH LIEJI0CTHOTO MPENCTABICHHS 00 OKPYXKAIOIIEM MHPE KaK O eIUHCTBE MPUPO/IbI U YEJIOBEKa, B
[IO3HAHUU NPUPOJHBIX 3aKOHOMEPHOCTEN U PELICHNH ITPOOIeM COXpaHEHMsI IPUPOJHOTO PAaBHOBECHS;

yOeXKIEHHOCTH B 0COO0M 3HAYUMOCTH XUMHH JIJII COBPEMEHHOM ITUBUIIU3AINN: B €€ TYMaHUCTHYECKOM
HaIpaBJICHHOCTH ¥ BXHOU POJIM B CO3/JTaHUU HOBOW 0a3bl MaTepHUAILHON KYJIBTYPhI, PEIICHUH TII00AIbHBIX
MpoOJIEM YCTONYHBOTO PA3BUTHUS YEIOBEUECTBA — CHIPhEBOM, YHEPTETUUECKOM, MUIIEBON U IKOJTOTUUECKOU
0€30TacCHOCTH, B Pa3BUTUU METUIIMHBI, 00€CTICUEHUH YCIOBUH YCIENTHOTO TPYyAa M SKOJIOTHYECKH KOM(POPTHOI
JKH3HH Ka)KJ0I0 WiIeHa 00IeCTBa;

eCTeCTBeHHO-Hay‘-IHOI\/’I rpaMOTHOCTH: TIOHUMAaHUA CYIITHOCTH METOJOB MMO3HAHM, UCIIOJB3YEMBIX B €CCTCCTBCHHBIX
HayKax, CIIOCOOHOCTH UCIOJIL30BaTh IIOJIy4a€MbIC 3HAHUA [JIS aHalIu3a U OOBsACHEHUS SABJICHUN OKPYXaromero
MHUpa U MPOUCXOAAIINX B HEM I/I3MCHCHPII>1, YMCHUA O€J1aTh 000CHOBaHHBIC 3aKIIFOUCHUS HA OCHOBE HAay4YHBIX q)aKTOB
U UMCIOINUXCA JAaHHBIX C HEJIBIO MOJTYUCHHUA JOCTOBEPHBIX BBIBOAOB,

CIIOCOOHOCTH CaMOCTOATENLHO HCIOJIH30BaTh XUMHYECKIE 3HAHUS JJId pCIICHUA np06neM B p€aJIbHBIX )XMU3HCHHBIX
CUTyalluAX;

HHTEpECA K ITIO3HAHUIO U HCCHCHOB&TGHBCKOﬁ JCATCIIBHOCTH,

TOTOBHOCTH U CTIOCOOHOCTH K HETPEPHIBHOMY 00pa30BaHUIO U CaMOOOPa30BaHHI0, K aKTHBHOMY MOJIYYEHHIO HOBBIX
3HAHMI N0 XUMUU B COOTBETCTBUH C KMU3HEHHBIMU MOTPEOHOCTIMH;

MHTEpeca K 0COOCHHOCTSIM Tpyna B pa3IMuHbIX chepax npodeccnoHaIbHON AeITeIbHOCTH.
METAIIPE/IMETHBIE PE3YJIBTATBI

MerarnpeaMeTHbIE pe3yibTaThl 0CBOCHHS yueOHOTO MpeaMeTa « XUMHUA» Ha YPOBHE CPEAHEro o01iero oopasoBaHus
BKJIIOYAIOT:

3HaYUMBbIE 17151 GOPMUPOBAHUS MUPOBO33PEHUS O0YUAIOIINXCA MEXAUCIUITTUHAPHBIE (MEXKIPEAMETHBIC)
oOlIeHayyHbIe MMOHATHS, OTPaXKAIOIIKNE 1IEJI0CTHOCTh HAyYHOM KAPTHHBI MUPA U CIeIU(PUKY METOJ0B O3HAHMUS,
HCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepusi, BEIIeCTBO, SHEPTUs, SBJICHHUE, IPOIECC, CUCTEMA, HAyYHBIN (DaKT,
MIPUHIINIL, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs, UCCIIeI0BaHNE, HAOTIONEHHE, U3MEPEHUE, SKCIIEPUMEHT U

JpYTHE);

YHUBCPCAJILHLIC yqe6HHe JIeNCTBUSA (HOBH&B&TCJ’ILHHC, KOMMYHUKAaTHBHBIC, peFYJ'IHTI/IBHLIe), O6CCHC‘-II/IB8.IOIJ_II/IG
(l)OpMI/IpOBaHI/Ie q)YHKHHOHaHBHOﬁ T'paMOTHOCTH U COIMMATBLHON KOMIETEHITUN 06yqa10mnx0ﬂ;

CIIOCOOHOCTh 06yqa101111/1xc;1 HCIIOJIb30BATh OCBOCHHLIC MCKIUCITUIIIIMHAPHBIC, MUPOBO33PCHYCCKUC 3HAHUA U
YHUBCPCAJILHLIC y‘-IC6HBIC JIENCTBHS B IIO3HABATEIbHON M COLIMAIBHOM ITPAKTHKC.

MeTaHpe,[[MeTHBIC PE3YIIbTaThl OTPAKAKOT OBJIAACHNC YHUBCPCAJIbHBIMU y‘IC6HBIMI/I MMO3HaBaTCJIbHbBIMU,
KOMMYHUKAaTUBHBIMHU U PETYIATHBHBIMHA JICHCTBUSMU.



OBJ'Ia,Z[eHI/Ie YHUBCPCAJIbHBIMU y‘-Ie6HI>IMI/I II03HABATCJIbHBIMHU HeﬁCTBHHMH:
1) 6a3oBbBIE TOTHUECKUE JCHCTBUS:
CaMOCTOSTEIILHO (POPMYITUPOBATH U aKTYaIM3UPOBATH MIPOOIEMY, BCECTOPOHHE €€ pacCMaTpHUBaTh;

ONpCACIIATh LUCIIN ACATCIbHOCTH, 3a1aBasi MapaMETpPbl U KPUTCPUH UX NOCTUKCHUA, COOTHOCHUTD PC3YJIbTAThI
JACATCIBHOCTHU C IIOCTABJICHHBIMMU LICTISAAMU,

HCIIOJIB30BaTh IIPU OCBOCHNUH 3HAHUM IIPUEMBI JIOTUYECKOTO MBILJICHHS — BBIICIATh XapaKTepPHbIE IPU3HAKH
MOHATUM U yCTaHABIMBAaTh UX B3aUMOCBSI3b, UCIOJIb30BATh COOTBETCTBYIOIIMNE MOHATHUS /17151 OObSICHEHUS
OTJENbHBIX (PAaKTOB U ABJICHUM;

BBI6I/IpaTI) OCHOBAaHUA U KPUTCPUU JIA KJ'IaCCI/I(i)I/IKaIII/II/I BEICCTB U XUMHNUYECCKHUX peaKuMﬁ;
YCTaHaBJIMBAaTh MPUYIUHHO-CIICACTBCHHBIC CBA3U MCKAY N3YyHaCMbIMU SBJICHUAMMU

CTPOUTH JIOTUYECKUE PACCYXKACHUSI (MHIYKTUBHBIE, IeAYKTUBHBIE, 110 aHAJIOTUN), BBISBIATH 3aKOHOMEPHOCTU U
IIPOTUBOPEUHSI B paCCMATPUBAEMBIX SIBIICHUSAX, (POPMYITHPOBATH BHIBOJIBI U 3AKIIIOUECHHUS,;

IMPUMCHATH B ITPOLECCE MMO3HAHUSA, UCITOJIB3YEMBIC B XUMUH CUMBOJIMYCCKUEC (3Ha1<01351e) MOJICJIN, HpeO6p330BI)IBaTB
MO/IETTbHBIE TIPEJICTABIICHUS — XUMUYECKUN 3HAK (CMMBOJT) JIEMEHTa, XUMHUUecKasi opMysia, ypaBHEHHUE
XUMHYECKON p€akuun — npyu pCICcHNN yqe6HBIX MMO3HAaBATCJIbHBIX U IPAKTUYCCKUX 3a/ia4, IPUMCHATL Ha3BAHHBIC
MOZACIBbHBIC IPCACTABICHUA AJIs BBISABJICHUA XapaKTCPHBIX ITPU3HAKOB N3Yy4Ya€MbIX BEIICCTB U XUMHUUYCCKHX
peaKuii.

2) 6a30BbIC UCCIIENOBATEIBCKHUE ICHCTBUS:
BJIaJICTh OCHOBAMH METOJIOB HAYYHOTO TIO3HAHMS BEIIECTB U XUMHUUYCCKUX PEaKIIN;

(bOpMYJ'II/IpOBaTI: OeJIk 1 3aJa49u UCCIICAOBaHUsI, HCITIOJIB30BaTh IMOCTAaBJIICHHBIC 1 CAMOCTOATCIIBHO
C(bOpMYJ'II/IpOBaHHBIC BOIIPOCHI B KAYECTBE MHCTPYMCHTA IIO3HAHUSA X OCHOBBI 1JIA (bOpMPIpOBaHI/IH T'UITIOTE3HI 110
IIPOBEPKE IMPABUIBHOCTHU BbICKA3bIBAECMBIX CYX(ﬂeHHﬁ;

BJIa/IETh HABBIKAMH CAMOCTOSITEILHOTO IIJIAHUPOBAHUS U ITPOBEACHUS YIEHUYECKUX IKCIIEPUMEHTOB,
COBEpIICHCTBOBATh YMEHHsI HAOIIOAATH 33 XOJIOM IPOIIecca, CAaMOCTOSTENIHO POTHO3UPOBATh €T0 PE3YIbTaT,
dbopmynupoBarh 060011IeHUS U BBIBOABI OTHOCUTEIHHO JOCTOBEPHOCTH PE3yIbTaTOB UCCIIEIOBaHMS, COCTABIATh
000CHOBaHHBIN OTYET O MPOJIeNIaHHOM paboTe;

HpI/IO6pCTaTB OIIBIT yququCKOﬁ HCCIEOBATEILCKON U HpOCKTHOﬁ JACATCIIbHOCTH, IIPOABIISATH CIIOCOOHOCTH U
TOTOBHOCTB K CAMOCTOATCIIbHOMY ITOUCKY METOAOB PCIICHUS ITPAKTUYCCKUX 3aa4, IPUMCHCHUIO PA3JIMIHBIX
MCTOAOB IIO3HAHM.

3) pabota ¢ uHpopmMarueil:

OpPUCHTHUPOBATLCA B PA3JINYHBIX HCTOYHUKAX HH(bOpMaHHH (Haquo-nonynﬂpHaﬂ JINTCPATypa XUMHUYCCKOTO
COACPIKAHUS, CIIPABOYHBIC HOCO6I/ISI, pPeCypPChI I/IHTepHeTa), AHAJIU3UPOBATDH I/IH(i)OpMaI_II/II-O Pa3JINYHbIX BUAOB U
(l)OpM MpeaACTaBJICHUS, KPUTHYCCKU OLICHUBATDH eé AOCTOBCPHOCTH U HETIPOTHUBOPCUUBOCTD,

(I)OpMyJ'II/IPOBaTB 3allPOChI U IIPUMCHATDH PA3JIMYHBIC MCTO/bI ITPU MMOUCKE U OT60pC I/IH(I)OpMaI_[I/II/I, HCOGXOHHMOﬁ AJIA
BBITIOJTHCHUA y‘Ie6HBIX 3aaa4d onpenenéHHoro THIIA,

MPUOOPETaTh OMBIT UCMOIB30BAHUS HHPOPMAITHOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUH M PA3TMYHBIX TOUCKOBBIX
CHCTEM;



CaMOCTOSITEIILHO BBIOMPATh ONTHUMAIbHYIO (POpPMY MpeacTaBiIeHus nH(POpMaLn (CXeMbl, TpaUKH, AUarpaMMmBl,
TaOHIIbI, PUCYHKH U APYTHE);

MCIOJIb30BaTh HAYYHBIN S3BIK B KAYECTBE CPENICTBA MPU padOTe ¢ XUMUYECKON MH(POPMAIUECH: IPUMEHSITh
MeXNpeaMeTHbIe (PU3NIeCKUe 1 MaTeMaTUYeCKUe) 3HAKA U CUMBOJIBI, JOPMYITBI, a00peBUATYPHI, HOMEHKIIATYPY;

HCIIOJIB30BAaTh U HpeO6pa3OBBIBaTL 3HAKOBO-CUMBOJIMUCCKUEC CPCACTBA HAIAJHOCTHU.
OBJI&[[GHI/IG YHUBCPCAJIbHBIMU KOMMYHHUKAaTHBHBIMU ZIGﬁCTBPI?IMPII

3aJ1aBaTh BOMPOCHI TI0 CYIIECTBY OOCYKTaeMOI TEMBI B X0JI¢ JUAJIOTa W/WUJIH JUCKYCCUH, BBICKAa3bIBATh HJICH,
(bopMyITHpPOBATh CBOU MPEIOKEHIS OTHOCHTEIHLHO BBITIOTHCHHUSI MIPEIJIOKCHHOHN 33124,

BBICTYIIATh C MIPE3EHTALEN pe3yIbTaTOB [T03HABATEILHOM JIESTEIILHOCTH, MOJYyYEHHBIX CAMOCTOSITENIbHO WU
COBMECTHO CO CBEPCTHHUKAMH IPH BBIITOJHEHUU XUMUYECKOTO IKCIIEPUMEHTA, IPAKTUUECKO pabOThI IO
HCCJIEZIOBAHUIO CBOWCTB U3y4aeMbIX BEILIECTB, peajin3ally yueOHOro mpoekTa u GopMylIupoBaTh BHIBOJbI IO
pe3ynbTaTaM IpoBeIEHHBIX UCCIIEA0BaHNN MyTEM COMIACOBAHUS MO3ULIUN B X0€ 00CYXIEHHS 1 0OMEHa
MHEHHSIMU.

OBnazeHNe YHUBEPCAIBHBIMY PETYIATUBHBIMU JIEUCTBUSMH:

CaMOCTOSITEJILHO TJIAHUPOBATh U OCYIIECTBIIATH CBOIO [TO3HABATEIbHYIO JESITEIbHOCTD, ONpeesss e€ Helnu U
3a/1a4¥, KOHTPOJUPOBATH U TI0O MEPE HEOOXOAMMOCTH KOPPEKTHUPOBATH MPEAIaraéMblid alTOPUTM JACUCTBUH MpH
BBITIOJTHCHUH YI€OHBIX U MCCIIEIOBATEIbCKUX 3a/1a4, BRIOUpaTh Hanbosee 23pGEeKTUBHBINA CITOCO0 MX PEIICHHUS C
y4€TOM IOJIy4eHUS] HOBBIX 3HAHUM O BEIIeCTBaX U XMMHUECKHX PEaKIUsX;

OCYILIECTBIISATH CAMOKOHTPOJIb CBOEH NEATEIBHOCTH HA OCHOBE CaMOAHaIN3a U CAMOOLICHKH.
INPEIMETHBIE PE3VYJ/IbTATbBI

10 KJTACC

IIpenmeTHBIE pe3ynbTaThl OCBOCHUS Kypca «OpraHndeckas XUMMUsS) OTPAXKaIOT:

c(hOpMUPOBAHHOCTH MPEACTABICHUIN O XUMUUYECKOW COCTABIISIIONICH €CTeCTBEHHO-HAYYHOM KapTUHBI MUPA, POJIH
XMMHHU B IO3HAHUU SIBJICHUN TPUPOJIBL, B (GOPMUPOBAHUU MBILUICHUS U KYIbTYPbl TUUYHOCTH, €€ (DYHKIIMOHATHHO I
IrPaMOTHOCTH, HEOOXOIUMOH JUIsl pelIeHHs] TPAKTHYECKUX 3aa4 U SKOJIOTUYECKH 000CHOBAaHHOTO OTHOIICHHUS K
CBOEMY 37I0POBBIO U PUPOHOM CpPEIIE;

BJIQ/ICHUE CUCTEMON XUMUYECKUX 3HAHHH, KOTOpas BKIIIOYAET: OCHOBOIIOJIATAIOIINE MOHITUS (XUMUYECKUN
AIIEMEHT, aToM, AJIEKTPOHHAsA 000JI04Ka aToMa, MOJIEKYJ1a, BaIECHTHOCTb, AIEKTPOOTPULIATEIbHOCTh, XUMUYECKas
CBSI3b, CTPYKTYpHas popmyrna (pa3BEpHyTas U COKpaII€HHas), MOJIb, MOJIIPHAs Macca, MOJISIPHBINA 00bEM,
YIIEPOAHbIN CKeNeT, GYyHKIMOHATbHAS TPYIINa, PaluKai, U30MEpHs, U30MEPbI, TOMOJIOTHYECKUH PsiJl, TOMOJIOTH,
YIJIEBOJIOPO/IbI, KUCIOPO/ U a30TCOJIEpKAIllNe COECANHEHUSI, MOHOMED, TIOJTUMED, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYIISIPHBIE COETMHEHMS); TEOPUU U 3aKOHBI (TEOPUs CTPOEHHUS OPraHnYeCKHX BemecTB A. M.
BytnepoBa, 3akoH COXpaHEHUSI MacChl BEIIECTB); 3aKOHOMEPHOCTH, CUMBOJIMYECKUH S3bIK XUMUH;
MHPOBO33PEHUECKUE 3HAHMUS, JIEXKAIINE B OCHOBE IOHUMAHUS PUUYUHHOCTU U CUCTEMHOCTH XUMHUYECKHUX SIBICHUI,
(akTOJIOTHYECKUE CBEICHHUS O CBOMCTBAX, COCTABE, MOMYYCHUH U 0E30TTaCHOM HCIIOJIb30BAHUN BOKHEUIITUX
OpPraHMYECKUX BEIIECTB B OBITY U MPAKTHYECKOU AEATETHbHOCTH YEIIOBEKA,;

c(hOpPMUPOBAHHOCTh YMEHHH BBISBIISATH XapaKTePHBIC MPU3HAKU MOHITHI, YCTAHABIMBATH WX B3aUMOCBSI3b,
HCIIOJIb30BaTh COOTBETCTBYIOLLUE MOHATHS IIPHU ONUCAHUU COCTABAa, CTPOEHHUSI U IPEBPALEHUNA OPraHUYECKUX
COCIUHEHMI;



c(hOpPMHUPOBAHHOCTh YMEHHI HCIIOJIB30BATh XUMHUUYECKYIO CHMBOJIHUKY JUIS COCTABJICHHSI MOJICKY/ISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOI) (GOPMYIT OPraHUIECKIX BEIICCTB M YPABHCHUI XUMHYECKHX PEaAKIIHHA,
M3TOTABJIMBATH MOJEIIM MOJIEKYJI OPraHUYECKUX BEIECTB ISl MIUTIOCTPALMU UX XUMUYECKOTO U
MIPOCTPAHCTBEHHOTO CTPOECHUS;

c(OpMHPOBAHHOCTb YMEHHUI YCTAHABIUBATH TPUHAIIC)KHOCTD U3YYCHHBIX OPraHUYE€CKHUX BEIIECTB 110 UX COCTaBY
U CTPOCHHUIO K OIIPEEIEHHOMY KJlacCy/TpyIIe COSANHEHNH (YITIeBOIOPOABI, KUCIOPOI U a30TCOAEPIKALIHIE
COEJIMHEHUS, BBICOKOMOJIEKYIIIPHBIE COEIMHEHUS ), JaBaTh UM Ha3BaHMsI 10 CUCTEMAaTHUYECKO HOMEHKIIaType
(IUPAC), a Takxe npuBOIUTH TPUBHUAIbHbIE HA3BaHUS OTAEIbHBIX OPraHMUECKUX BEIIECTB (ITHIIEH, IPOIUIIEH,
alleTUIICH, TUJICHIIUKOJb, IIIULEPHH, PEeHOII, GOpMaIIbETH, alleTadbICIH]l, MypaBbUHAS KHCIOTA, YKCYCHAs
KHCJIOTA, OJICMHOBAs KUCIIOTa, CTEapUHOBAasi KUCIIOTA, INI0K03a, (PPyKTO3a, Kpaxmall, LEII0N03a, [IIULKH);

c(hOpPMHUPOBAHHOCTH YMEHHMSI ONIPENENSTh Bl XUMUYECKOM CBSI3U B OPraHUYECKUX COETUHEHUSIX (OAUHAPHBIE U
KpaTHbIE);

c(OpPMHUPOBAHHOCTh YMEHHMSI IPUMEHSATH TOJI0KEHNS TEOPUHU CTPOEHUS opranndeckux Bemects A. M. Bytneposa
U1 00BSCHEHUS 3aBUCUMOCTH CBOMCTB BEILIECTB OT UX COCTABA U CTPOEHUS; 3aKOH COXPAaHEHUS MacChl BEIIECTB;

c(hOpMUPOBAHHOCTHh YMEHHUI XapaKTEPHU30BaTh COCTAB, CTPOCHUE, PU3NUECKUE M XUMHUECKHUE CBOMCTBA TUITUIHBIX
HpeHCTaBHTCHeﬁ paSJ'II/I'-IHI:IX KJIaCCOB OpFaHI/I'-IeCKI/IX BCIIICCTB (MeTaH, 9TaH, 3TUJICH, HpOHI/IJ'IeH, all€TUJICH,
Oyraauen-1,3, metunOyraauen- 1,3, 66H301, METaHOJ, STAHOJI, dTHJICHIJIUKOJIb, TIUIEPHH, PEHOJI, alleTalbJICTH/I,
MypaBbHHAS U YKCYCHAS KHCIIOTHI, TITFOK03a, KpaxMal, [eJUTi0I03a, aMHHOYKCYCHAsI KUCJIOTA), MILTIOCTPUPOBATH
FeHeTI/I‘—IeCKYIO CBA3b Me>1<11y HUMHN ypaBHeHI/ISIMI/I COOTBeTCTByIOHII/IX XUMHNYCCKHUX peaKHI/Iﬁ C UCITIOJIB30BAHUECM

CTPYKTYPHBIX (POPMYIT;

c(hOPMHUPOBAHHOCTb YMEHHS XapaKTEPHU30BaTh HCTOYHUKH YIIIEBOJAOPOIHOTO ChIPbs (He(Th, IPUPOIHEIIL ra3,
YTOJIb), CIIOCOOBI UX TIEPEPAOOTKH M MTPAKTUIECKOE MPUMEHEHHUE MPOTYKTOB MEPEepadOTKH;

c(hOpPMUPOBAHHOCTh YMEHHM MPOBOJUTH BHIYMCICHHS 10 XUMUYECKUM ypaBHEHUSM (Macchbl, 00bEMa, KOJIMYecTBa
MCXOJTHOTO BEUIECTBA WM MPOAYKTa PEaKlUu M0 U3BECTHBIM Macce, 00bEMY, KOJTHMUECTBY OJHOTO M3 HUCXOIHBIX
BEIIECTB WJIH MPOAYKTOB PEaKIINH);

C(bOpMI/IpOBaHHOCTB YMeHI/Iﬁ BJIaACTh CHCTEMOM 3HaHUM 00 OCHOBHBIX MCTOJAaxX HAYYHOI'O ITO3HAHM,
HCIIOJIB3YEMBIX B XUMHH IIPHU U3YUYCHHUHN BCUICCTB U XUMHUYCCKUX SIBJICHUI (Ha6J'IIOI[eHI/Ie, HU3MCEPCHUC, DOKCIICPUMCHT,
MOI[GJ'II/IpOBaHI/Ie), HCIIOJIB30BaTh CUCTEMHEBIC XUMHWYCCKUE 3HAHUA I IIPUHATUA peI_HeHI/If/'I B KOHKPETHBIX
JKU3HCHHBIX CUTYyallUAX, CBA3AHHbIX C BCIICCTBAMU U UX IPUMCHCHUCM,

c(hOpMHUPOBAHHOCTH YMEHHM COOMIONATH MPABUIA MTOJIB30BAHUS XUMUYECKON MOCYI0H 1 1a60paTOPHBIM
o0opynoBaHueM, a TaKkKe MpaBuiia OOpaIEHHs C BEIIECTBAMHU B COOTBETCTBUU C UHCTPYKIUSMU IO BBHITTOTHEHUIO
71a060PaTOPHBIX XUMUYECKUX OMBITOB;

c(OPMHPOBAHHOCTh YMEHUH TUIAHUPOBATh U BBITIOJIHATh XUMUUECKUN SKCIIEPUMEHT (IIPEBpaIeHHUs OPTaHUYECKUX
BELIECTB IIPU HAI'PEBAHUU, [TOJIyYEHUE 3TUJICHA U U3YYEHHUE €TI0 CBOMCTB, KAYECTBEHHBIE PEAKIIUN OPraHU4 €CKUX
BEIIECTB, JAeHATypalys OeJIKOB IIPU HarpeBaHUM, [IBETHBIE PEaKIH OEJIKOB) B COOTBETCTBUU C IIPABUIAMU TEXHUKH
0€30MacHOCTH ITpH OOPALIIEHUH C BELIECTBaMU U Ja00paTOpHBIM 000pYA0BaHUEM, IIPEACTABIATH PE3YAbTAThI
XHMUYECKOTO IKCIIEPUMEHTA B (JOpMeE 3aliCH YPaBHEHUH COOTBETCTBYIOIIMX peakiyii U (JOpMyIHpOBaTh BBIBO/IBI
Ha OCHOBE ITHX PE3YIbTaTOB;

c(OpMHPOBAHHOCTh YMEHUN KPUTUYECKH aHATU3HPOBATH XUMHUECKYIO0 HH(OPMAIIHIO, TOTY4aeMyIO U3 pa3HbIX
HCTOYHHUKOB (CpesicTBa MaccoBOM nHpopmanuu, IHTepHET U Ipyrux);



c(OpPMHPOBAHHOCTb YMEHUN COOIIOATH MPaBHJIA SKOJIOTHUYECKH 11eTIeCO00Pa3HOTO MOBEACHUS B OBITY U TPYAOBOI
NEATENBHOCTHU B LIEJIAX COXPAHEHUs CBOETO 310POBbs M OKPYKAIOIIEH IPUPOJIHOM CPEbl, 0CO3HABATH OIIACHOCTh
BO3JCHCTBUS HA KUBbIE OPraHU3MbI ONPEAEIEHHBIX OPraHUYECKUX BEIIECTB, MIOHUMAas cMbIci nokaszarens 11K,
MOSICHATH Ha IPUMepax CrocoObl YMEHBIICHUS U MPEJOTBPALICHHS UX BPETHOTO BO3ICHCTBUS HA OPraHu3M
YEJI0BEKA;

JJIA O6yanOHIHXC$[ C OI'paHNYCHHBIMH BO3MOXHOCTAMU 310POBbA: YMCHUC TPUMCHATDL 3HAHUA 00 OCHOBHBIX
AOCTYIIHBIX METOJAAaX MMO3HAHUA BCUICCTB U XUMHWYCCKUX ﬂBJICHI/If/'I;

JUIS CHETbIX U CI1a00BUASIINX O0yJaIOLIUXCS: YMEHHUE UCIIOIB30BaTh PEIbe(PHO-TOUEUHYIO CUCTEMY 0003HAYEHU
JI. Bpaiins ans 3anucu XuMUIecKuX HopMyIL.

11 KJIACC
[IpenmeTHBIE pe3ynbTaThl OCBOEHUA Kypca «OO011as 1 HeopraHu4eckast XUMUs OTPaXaroT:

c(OpPMUPOBAHHOCTH MPEACTABIECHUMN: O XMMHUECKOM COCTaBIISIONIENH €CTECTBEHHO-HAYYHOW KapTUHBI MUpa, POJIn
XMMMHU B IO3HAHUU SIBJICHUN TPUPOJIbL, B (GOPMUPOBAHUU MBILUICHUS U KYJIBTYPbl TMUYHOCTH, €€ (QYHKIIMOHATBHOU
IPaMOTHOCTH, HEOOXOIMMOH JUIsl pelIeHHs] MPaAKTHUECKUX 3aJ1ad M SKOJIOTUYECKH 000CHOBAHHOTO OTHOIIIEHHUS K
CBOEMY 37I0POBBIO U IIPUPOJHOM CPEIE;

BIIAJICHUE CUCTEMON XUMHUUECKUX 3HAHUH, KOTOPAsi BKIIOYAET: OCHOBOIIOJIATAIONINE MTOHATHS (XUMHYECKUN
3JIEMEHT, aTOM, H30TOII, S-, P-, 0- 3IeKTpOHHBIEC OPOUTAIN aTOMOB, HOH, MOJIEKYJIa, MOJIb, MOJISIPHBINA 00BEM,
BaJICHTHOCTD, AIEKTPOOTPUIIATEITLHOCTh, CTENIEHh OKUCIICHUS, XUMHYECKas CBsA3h (KOBaJEHTHAs, MOHHAS,
MeTaJlIn4yecKasi, BOJOPOIHAs ), KpUCTATMYECKasi perI€TKa, TUITbl XUMHUYECKHX PEaKIHii, pacTBOP, AMEKTPOJIUTHL,
HERJIEKTPOJIUTHI, DJEKTPOIUTUYECKAS AUCCOLUALIHS, OKUCIUTEIh, BOCCTAHOBUTEIb, CKOPOCTh XUMUYECKOI
peakuuu, XUMUYECKOE PAaBHOBECHE); TEOPUH U 3aKOHBI (TEOPHS SIEKTPOIUTUUECKON AUCCOIMAIINN, IEPUOTNIECKUI
3axoH /. 1. MenzeneeBa, 3aKOH COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPaHEHUsI U MTPEBPALLEHHS SHEPTUU TIPU
XUMHYECKUX PEAKIHIX), 3aKOHOMEPHOCTH, CHMBOJIMYECKUHN S3bIK XUMHUH, MUPOBO33PEHUYECKIE 3HAHUS, JIeKAIIHE B
OCHOBE NMOHUMAHHUS IPUUYUHHOCTH U CUCTEMHOCTU XUMUYECKUX SIBIICHUH, ()aKTOJIOTHUECKUE CBEICHUS O
CBOICTBAxX, cOCTaBe, MOJIYYEHUU U OE30M1aCHOM HCIOJIb30BaHUHU BaXKHEUIITNX HEOPTaHWYECKUX BEIIECTB B OBITY U
MIPAKTUYECKOH IeATeIbHOCTH YeJIOBEKa,

C(bOpMI/IpOBaHHOCTB YMeHI/Iﬁ BBISIBJIAATD XapPAaKTCPHBIC IIPU3HAKHU HOHHTI/II;'I, YCTaHaBJIMBATb UX B3aAUMOCBA3b,
HCIIOJIB30BATHh COOTBETCTBYIOIIUEC IMTOHATHUSA ITPHU OIIMCAHNHU HEOPraHMYCCKUX BEIICCTB U UX HpeBpaHleHI/Ifl;

c(OpPMHPOBAHHOCTh YMEHUH UCIOJIb30BaTh XUMUYECKYIO0 CUMBOJIMKY JUISl COCTaBJIEHUs (POPMYIT BEIIECTB U
ypaBHEHUH XUMUYECKUX peakiuii, cucrematnyeckyto HoMeHkiarypy (IUPAC) u TpuBnanbHble Ha3BaHUS
OT/EJIbHBIX HEOPraHMUECKUX BeleCcTB (YrapHbIi ra3, yrJIeKUCIblil ra3, aMMHak, raméHas U3BeCTb, HeraléHas
U3BECTh, IUTHEBAsI COJIA, MUPUT U JPYTrHe);

CCI)OpMHpOBaHHOCTB YMGHI/Iﬁ ONpCACIATh BAJICHTHOCTD U CTCIICHb OKUCIICHUS XUMHWYCCKUX 3JICMCHTOB B
COCAUHCHUAX pPA3JIMIHOI0O COCTAaBa, BUJ XHUMHUYECKON CBI3H (KOBaJ'IeHTHaH, HOHHAas, MCTAIJINYCCKasd, BO,Z[OpOILHaH) B
COCAMHCHUAX, THUII KpHCTaHHquCKOﬁ peH_IéTKI/I KOHKPCTHOI'O BCIICCTBA (aTOMHaH, MOJICKYJIIpHas, NOHHAsd,
MeTaJ'IJII/I‘-IeCKaﬂ), XapaKTep Cpeabl B BOAHBIX PACTBOPAX HCOPraHUYCCKUX COCI[PIH@HPIIZ;

CCI)OpMPIpOBaHHOCTB YMGHI/II>’1 YCTAaHABJIUBATb NPUHAIJICKHOCTD HCOPIraHNYCCKUX BCIICCTB I1I0 UX COCTABY K
OHpCI[CJ'IéHHOMy Knaccy/rpynne COCIUHEHU M (HpOCTLIe BCIICCTBA — MECTaAJIJIBI U HEMETaJlJIbl, OKCHUAbI, OCHOBAaHMA,
KHUCJIOTHI, aM(I)OTCpHBIC TUAPOKCUDIL, CO.TII/I);

C(bOpMHpOBaHHOCTB YMCHI/Iﬁ PACKPBIBATL CMBICI IICPHUOJUYUCCKOTO 3aKOHA I[ H. MenpaeneeBa u ACMOHCTPUPOBATH
€ro CUCTCMATU3UPYIOLUIYIO, O6’b$ICHI/ITe.HBHy10 " NPOTHOCTUYCCKYIO (I)YHKI_II/II/I;



c(hOpMHUPOBAHHOCTh YMEHHI XapaKTEPH30BaTh AMEKTPOHHOE CTPOSHUE aTOMOB XUMUYECKUX JIEMEHTOB 1—4
nepuo1oB [lepromuueckoii cucreMbl XuMudeckux aneMenToB J1. Y. MenaeneeBa, HCHOb3ys MOHITHS «S-, P-, d-
ANIEKTPOHHBIE OPOUTATINY, «IHEPTETHUECKHIE YPOBHIUY», OOBICHSATH 3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB
XUMHUUYECKUX AEMEHTOB U UX COCIMHEHUH IO Nleproaam U rpynnam [leproanueckoil CHCTEMbBI XUMUYECKUX
anemeHToB /I. 1. MeHeneena;

c(OpPMHPOBAHHOCTh YMEHHUI XapaKTEPU30BaTh (OMMCHIBATH) OOIINE XUMUIECKHE CBOMCTBA HEOPTaHMUYECKUX
BEILECTB PA3JIMYHBIX KJIACCOB, IOATBEPKAATh CYLLIECTBOBAHNE FEHETUYECKON CBA3U MEXIY HEOPTraHUYECKUMU
BEILIECTBAMU C IIOMOIIBIO YPABHEHUI COOTBETCTBYIOLIMX XUMUYECKUX PEAKIIUM;

c(hOpPMHUPOBAHHOCTh YMECHHSI KJIACCU(DUIIMPOBATH XUMHUUYECKUE PEAKITUH 110 PA3IMYHBIM IPU3HAKAM (YHCITY U
COCTaBY pearupyromnx BEIICCTB, TSIIIOBOMY dPPEKTY peakIuu, H3MCHCHHIO CTCTICHEH OKHCIICHUS 2JICMECHTOB,
00paTUMOCTH peaKlMy, yJacTHIO KaTaau3aTopa);

c(hOpPMHUPOBAHHOCTh YMEHHUM COCTABIATh YPaBHEHUSI pEaKIIUN Pa3IMUHBIX TUIIOB, TIOJIHBIE U COKPAILIEHHBIE
YpaBHEHHUS peakluii MOHHOTO 0OMEHa, yUYUThIBAsl YCIOBUS, PU KOTOPBIX 3TU PEAKIIUU UIIYT J0 KOHIIA;

c(hOpMUPOBAHHOCTH YMEHHUH TTPOBOUTH PEAKIIUH, TIOATBEPKIAIOIINE KAY€CTBEHHBI COCTAB Pa3IMYHBIX
HEOPraHWYECKUX BEILIECTB, PACIIO3HABATH OMBITHBIM ITYTEM HOHBI, TPUCYTCTBYIOIINE B BOAHBIX PACTBOpPAX
HEOPraHWYECKUX BEIIECTB;

c(hOpPMHUPOBAHHOCTh YMEHHH PaCKpbIBaTh CYIIIHOCTh OKHCIIUTEIHHO-BOCCTAHOBUTENBHBIX PEAKIIMI TOCPEICTBOM
COCTAaBJICHHUS AJIEKTPOHHOTO OanaHca ITHUX PeaKIuii;

c(hOpPMHUPOBAHHOCTh YMEHHUM OOBACHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKON PEaKIIUH OT Pa3IuYHbIX (DaKTOPOB;
XapakTep CMENIEHUS XUMUYECKOTO PaBHOBECHS B 3aBUCHMOCTH OT BHENIHETO Bo3aekcTBus (mpunnumn Jle [larense);

c(OpPMHUPOBAHHOCTh YMEHHM XapaKTEpPU30BaTh XUMHUECKHUE MTPOLIECCHI, JISKATUE B OCHOBE MPOMBIIIJICHHOTO
MOJIyYEHUS] CEPHOM KUCIIOTHI, aMMHUaKa, a Takke cOpMUPOBAHHOCTD MPEACTABICHUN 00 00X HAYYHBIX
MPUHIIMIIAX U SKOJOTHYECKUX MPpoOieMax XMMHUYECKOTO IMPOU3BO/ICTBA;

C(bOpMI/IpOBaHHOCTB YMeHI/Iﬁ IIPOBOJAUTH BBIYHCICHHA C UCIIOJIB30BAHUEM ITOHATHA «MacCOBas A0 BECIICCTBA B
PacTBOpPE», 00BEMHBIX OTHOILLIEHUI ra30B IIpu XUMHUYCCKUX pE€AKIHAX, MaCChl BEICCTBA WA 00B€Ma ra3os I10
HU3BECTHOMY KOJIMYECTBY BEIICCTBA, MaCCE UIIN O6’BéMy OAHOI'O M3 YYAaCTBYIOIIUX B PC€AKIHNH BEIICCTB, TCIIJIOBOT'O
3(b(beKTa p€akiru Ha OCHOBEC 3aKOHOB COXpaHCHHUA MACChI BCIICCTB, IIPCBpAICHUA U COXPAHCHUS SHEPIrUn,

c(hOpMUPOBAHHOCTH YMEHHI COOIONATH MPaBUJIA MTOJIb30 BAHUSI XUMHUECKOU MOCYI0H U 1ab0paTopHbIM
o0opynoBaHueM, a TaKkKe MpaBuiia OOpaIleHHs C BELIECTBAMU B COOTBETCTBUH C MHCTPYKIUSMU IO BBITIOJTHEHHUIO
71a060PaTOPHBIX XUMUYECKUX OMBITOB;

c(OPMHPOBAHHOCTh YMEHUH TUIAHUPOBATh U BBIIOJIHATh XUMUYECKUN SKCIIEPUMEHT (Pa3loKeHue mepoKcHuia
BOJIOPOJIa B IPUCYTCTBUM KaTaJIN3aToOPa, ONPEAEICHUE CPE/ibl pACTBOPOB BELIECTB C IOMOIIBI0 YHUBEPCAIBHOTO
MH/IMKATOPA, BIUSHUE PA3INYHBIX (PAKTOPOB Ha CKOPOCTh XUMUYECKON peaKlny, peaKki[ii HOHHOTO OOMEHa,
KaueCTBEHHbIE peakIM Ha Cylb(ar-, KapOoHAaT- U XJIOPUI-aHUOHBI, Ha KATHOH aMMOHMUSI, pEeLLICHHE
HKCIIEPUMEHTANIBHBIX 33/1a4 1o TeMaM «Metauibl» u «Hemerasisl») B COOTBETCTBUU C IPABUIIAMU TEXHUKU
0€30MacHOCTH IpH OOPALIeHUH C BELIECTBaMU U Ja00paTOpHBIM 000PYA0BAaHUEM, IIPEACTABIATH PE3YAbTAThI
XHMUYECKOTO IKCIIEPUMEHTA B (JOpMeE 3alMCH YpaBHEHUH COOTBETCTBYIOIIUX PEAKIIMNA U (POPMYITHPOBATH BHIBOJIBI
Ha OCHOBE ITHX PE3YIbTaTOB;

C(bOpMHpOBaHHOCTB YMCHI/Iﬁ KPUTHYCCKU aHAJIU3UPOBATH XUMUUYCCKYIO I/IH(I)OpMaI_[I/IIO, MOJIy4aCMYI0 U3 pa3HbIX
HCTOYHHUKOB (CpCI[CTBa MacCoBOM KOMMYHUKAIIUU, I/IHTCpHeT n ,[[pyFI/IX);



c(hOpMUPOBAHHOCTH YMEHHI COOIIONATH MPaBUIIa SKOJIOTHIECKH 11eJIecO00pa3HOTO OBEACHUS B OBITY U TPYIOBOM

NESTEIHLHOCTHU B LIEJISIX COXPAHEHHUS CBOETO 3/I0POBbs M OKPY)KAIOIIEH MPUPOIHOM Cpe/Ibl, 0CO3HABATh ONTACHOCTh

BO3/CHCTBUS HA KUBbIC OPTaHU3MbI ONPEAEIEHHBIX BEUIECTB, NOHMMAasA cMmbIci nokaszarens [I/IK, noscusate Ha

IIpUMepax CcrocoObl YMEHbILIEHUS U MPEAOTBPAILEHUS UX BPEIHOTO BO3ACHCTBUSA HA OPraHU3M YEJI0BEKa;

JJIA O6yanOH1HXCSI C OI'paHNYCHHBIMH BO3MOXHOCTAMU 310POBbA: YMCHUC TPUMCHATL 3HAHWA 00 OCHOBHBIX

AOCTYIIHBIX METOJAAaX MMO3HAHUA BCIICCTB U XUMHWYCCKUX HBJ’IGHHﬁ;

TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KonunuecTBo yacoB
OJEeKTPOHHBIE
No HanmenoBanue pa3nenoB u Tem Tpaxruae (uudpoBsbie)
/n IIPOTrpaMMBbI Beero KoHTponsH cxie o0OpazoBarenbHbIE
0
bI€ pa0OThI paGoTHI pecypchl
Pasznen 1. Teopernueckue 0OCHOBBI OPraHUYECKOM XUMHUH
IIpenmeTr opraHrm4ecKo .
peIMeT OpraHNYeCKOM XUMUHU BuGmorexa [[OK
11 Teopust CTpOEHMS OPraHUYECKUX 3
N https://myschool.edu.ru/
coenuHenuit A. M. byrneposa
Hroro no pazneny 3
Paznen 2. YrneBonopo bt
[IpenenbHbIE yIIIEBOAOPOABI — bubmoreka IIOK
2.1 2
AJIKaHbI https://myschool.edu.ru/
99 HenpenenbHbie yrieBoa0pOIbI: 6 1 bu6moreka IIOK
' AJIKEHBI, aJIKaJUeHbl, AJIKUHBI https://myschool.edu.ru/
2.3 ApomaTuyecKue yriieBoA0pOIbI 2 bubmioreia LIOK
' P e HOPOR https://myschool.edu.ru/
24 IIpupoaHbie UCTOYHUKHU 3 1 bubmuoteka [IOK
' YITIEBOJIOPOIOB U MX MepepaboTKa https://myschool.edu.ru/
Htoro no pazaeny 13
Paznen 3. Kucnopoaconep:xaiiye opraHuue€CKie COeIMHEHUS
bu6muoreka IIOK
3.1 C . D 3
HHPTERL. FoeH0A https://myschool.edu.ru/
Ansnerunbpl. KapOoHoBEBIE bubmuoreka IIOK
3.2 7 1
KUCIOTHL. ClIo’KHBIE 2(PUPbI https://myschool.edu.ru/
3.3 VrneBoanl 3 1

bu6muoreka IIOK
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https://myschool.edu.ru/

Hroro no paszneny

13

Paznen 4. Azorconepkaiye opraHu4ecKrue CoeauHEHUs

4.1

AMuHBI. AMUHOKHACIIOTEL. beku

bubmoreka [IOK
https://myschool.edu.ru/

Hroro no pazneny

Pasnen 5. BeICOKOMOJIEKYISIPHBIE COCAMHEHUS

5.1 I1 K B 2 bubmuoteka LIOK

| TR, T P https://myschool.edu.ru/
Hroro no paszueny 2
OBILIEE KOJIMYECTBO YACOB I10 34

[TPOI'PAMME
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11 KJIACC

KonnuectBo yacoB

N;.) HanmenoBanue pa3znenoB U Tem Korrpon | Tlpakmaa 3geKIp0HHBIe (mpoBbIe)
/o MIPOrPaMMBI Beero LHBIC CCKIC 00pa3zoBareNbHbIE PECYPChI
paboTel | pabOTHI
Paznen 1. TeopeTnuecknue 0CHOBBI XUMHH
Crpoenue atomoB. [lepuoanueckuii
11 3akoH u [lepuonuueckas cucrema 3 bubmmorexa [IOK
' XUMUYecKux 31ementoB J1. U. https://myschool.edu.ru/
Mewnneneena
Crpoenue BemiectBa. MHOTOOOpasue bubmunorexa [IOK
1.2 4
BEIIIECTB https://myschool.edu.ru/
bubmoreka IIOK
1.3 X 6 1 1
HMIeCidte peatdind https://myschool.edu.ru/
bubmoreka IIOK
14 13
TOTO HO pasAeity https://myschool.edu.ru/
Paznen 2. Heoprannueckast XuMust
bubmoreka IIOK
2.1 M 6 1
CTaLIH https://myschool.edu.ru/
bu6moreka [IOK
2.2 H 9 1 1
CMETAILIE https://myschool.edu.ru/
53 CBs13b HEOPraHUYECKUX U 5 bubmnoreka [IOK
' OpraHUYeCKHX BEIICCTB https://myschool.edu.ru/
HTtoro mo pazgen 17 Butmmorexa TIOK
pasiety https://myschool.edu.ru/
Pazpnen 3. XuMus U )KU3Hb
bu6muoreka IIOK
3.1 X 4
FIMHSL H A(HSHD https://myschool.edu.ru/
Wroro no pazaeny 4
OBIIEE KOJIMYECTBO YACOB I10 34 5 3

I[TPOT'PAMME
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IHOYPOYHOE IINTAHUPOBAHMUE

10 KJIACC
No Konnyectso DJeKTpoHHBIE TU(POBHIE
Tema ypoka
n/m 4Jacos 00pa3oBaTebHbIE PECYPCHI
Bcero
1 [Ipenmer opraHM4ecKor XuMuu, eé 1 bubnuoteka LIOK
BO3HHKHOBCHUE, Pa3BUTHE M 3HAUYCHUE https://myschool.edu.ru/
5 Teopus CTpoeHMS OPraHUYECKUX COCTUHEHUN A. 1 bubmuoteka LIOK
M. BytnepoBa, €€ 0CHOBHBIE TTOJIOKEHHSI https://myschool.edu.ru/
[Ipencrapienue o kraccupuKau OPraHuYeCKux
3 ep )elzc Howmenkiia a((bc clé a pec as) 1 Bubmorexa [OK
B TB. HoMeHKI HUCTeMaTH4eCKas) U
m P https://myschool.edu.ru/
TPUBHAIHLHBIC HA3BAHUS OPraHMUECKHUX BEIICCTB
4 AJKaHBI: COCTaB U CTPOEHHE, TOMOJIOT MUECKHI] 1 bubamorexa HOK
KaHBI: COCTaB U CTPOCHUE, TOMOJIOTHICCKUH s
P e https://myschool.edu.ru/
5 MertaH 1 3TaH — NPOCTEHUIINE NPEACTABUTENIN 1 bubmuoteka LIOK
aJIKaHOB https://myschool.edu.ru/
bubmoreka [IOK
6 AJIKEHEBI: COCTaB M CTPOEHUE, CBOMCTBA 1
P https://myschool.edu.ru/
7 DTWIEH U MPONWIEH — MPOCTeIme 1 bubmuoreka [{JOK
[IPEACTaBUTEIIN AIKEHOB https://myschool.edu.ru/
8 [Ipaktuueckas padora Ne 1. «Ilonmydenue sTriieHa 1 bubmnoreka [IOK
1 U3yYEHHUE €r0 CBONCTBY https://myschool.edu.ru/
9 Ankamuensl. byranuen-1,3 u metunOyraauen-1,3. 1 bu6moreka [IOK
[MosyueHre CHHTETHYECKOTO KaydyKa M PE3UHBI https://myschool.edu.ru/
AJKUHBI: COCTaB U OCOOCHHOCTHU CTPOECHHUS,
10 B A . 1 bu6muoreka IIOK
TOMOJIOTUYECKHH psill. ALIETUIIEH — MPOCTEUINi
AL AR P https://myschool.edu.ru/
MIPECTaBUTENb aJIKHHOB
1 B . 1 bubanoreka [IOK
BIUMCJICHHS 10 YPABHEHUIO XUMHUYECKOM PEaKuu
P peardl https://myschool.edu.ru/
12 A 5 T 1 bubanoreka [IOK
€HbI: OEH30JI U TONIY0JI. TOKCHYHOCTh apEHOB
P Y P https://myschool.edu.ru/
13 I'eneTnyeckas cBA3b yIIEBOJOPOMAOB, 1 bubnmmoreka [IOK
MIPUHAUISKANTNX K Pa3IMYHBIM KJIaccaM https://myschool.edu.ru/
14 1

HpI/IpO,Z[HLIC HUCTOYHUKH YIIICBOAOPOHOB:

bu6muoreka IIOK
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MPUPOIHBIH ra3 v MOMyTHbIE HEPTIHbIE Ta3bl,
He(Th U IPOAYKTHI €€ epepaboTKu

https://myschool.edu.ru/

[IpupoiHbIE HCTOYHUKY YITIEBOJOPOIOB!

15 o - fas 1 IO e el o ras bubnunorexa LIOK
MIPUPOJIHBIN T'a3 U MOMyTHBIC HE(TSHBIE Ta3kI,
PHPOZ ,,yT https://myschool.edu.ru/
He(Th U IPOAYKTHI €€ epepadoTKu
bubmoreka [IOK
16 KonrponbHas padora no pasaeny «YmieBogopoabh»
P P pasacity HOPOR https://myschool.edu.ru/
17 [IpenenbHbIE OTHOATOMHBIE CIIMPTHI: METAHOJI U bubnuoteka LIOK
atanoi. BogoponHas cBsi3b https://myschool.edu.ru/
18 MHOroaToOMHBIE CIUPTHI: TUICHIJIUKOJIb U bubmuoteka LIOK
DIUIEPUH https://myschool.edu.ru/
19 @DeHoI: CTPOCHHUE MOJIEKYIIbI, PU3NYECKUE U bubmuoteka LIOK
XAMHUUECKHE CBOWCTBA, MPUMEHEHUE https://myschool.edu.ru/
20 Anpaerunpl: GOpMaNIbICTH U alleTATbICT U, bubmoreka IIOK
Aneron https://myschool.edu.ru/
21 OnHOOCHOBHBIC TIpeieIbHbBIE KapOOHOBEIE bubmuoreka [{JOK
KHCJIOTBI: MypaBbUHAs M YKCYCHasI https://myschool.edu.ru/
99 [Tpaktrueckast padora Ne 2. «CBoiicTBa pacTBopa bubmuoreka [{JOK
YKCYCHOM KHCJIOTBI» https://myschool.edu.ru/
23 CreaprHOBas U OJIEMHOBAS KUCJIOTHI, KakK bubmuoreka [{JOK
MIPEACTABUTEIIN BBICIIMX KAPOOHOBBIX KUCIIOT https://myschool.edu.ru/
24 MpbU1a KaK COJIM BBICHIUX KapOOHOBBIX KUCIIOT, HX bubmnoreka [IOK
MoloILIee JAeiicTBHE https://myschool.edu.ru/
o5 Crnoxxubie 3¢upbl Kak MPOU3BOAHBIE KAPOOHOBBIX bubmuoteka [IOK
KHCJIOT. [MApOIN3 CIOKHBIX 3PHPOB https://myschool.edu.ru/
26 Kupsl: runponus, npuMeHeHue, OHoJoruIecKast bubmuoteka [IOK
POJIb KUPOB https://myschool.edu.ru/
7 VYreBojbl: cocTaB, kiaccupukanus. Baxueimume bubmuoteka [IOK
MPEACTaBUTEIN: TII0K03a, PPYyKTO3a, caxapo3a https://myschool.edu.ru/
28 K bubmnoreka [IOK
axmaJl U LeJUTI0I03a KaK MPUPOJHBIE TOTUMEPDI
P i PHPOA P https://myschool.edu.ru/
Konrponsnas pabora o pasaen
P P pasaerty bubanoreka [IOK
29 «Kucnopoacoaepxariue opraHuueckue

COCAUHCHU A

https://myschool.edu.ru/
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bubmuorexa IIOK

AM : 1
30 WHBI: METHJIAMUH U aHUJIHH httos://myschool.edu.ru/
AMUHOKHUCIIOTHI Kak aM(POTEpHBbIC OpraHUIeCKIe
bubmuorexa IIOK
31 COENMHEHNS, NX OMOJIOTHYECKOE 3HAYEHHE. 1
https://myschool.edu.ru/
IlerrTn bl
32 benku kak nmpupoaHbIE BEICOKOMOJIEKYIISPHbIE 1 bubnmnorexa [IOK
COCIMHEHHS https://myschool.edu.ru/
33 OcHOBHBIE IOHATHSA XUMHUU BBICOKOMOJIEKYISIPHBIX 1 bubnuoteka LIOK
COCIMHEHHH https://myschool.edu.ru/
34 OCHOBHBIE METO/IbI CHHTE3a BBICOKOMOJIEKYIISIPHBIX 1 bubmuoteka LIOK
coequnenuii. [lacTMacchl, KaydyKH, BOJIOKHA https://myschool.edu.ru/
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34
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11 KJIACC

No Konnyectso DJeKTpOoHHBIEC TU(POBHIE
Tema ypoka
n/n JacoB 00pa3oBaTeIbHbIE PECYPCHI
Bcero
1 XuMUYeCKUi eMeHT. ATOM. DJIEKTPOHHAS 1 bubmuoteka LIOK
KOH(UTypaIys aTOMOB https://myschool.edu.ru/
[Tepuonnueckuii 3akoH u [leproanyeckas cucrema
P p bubmoreka [IOK
2 xuMudeckux anemenToB J[. 1. MenneneeBa, nx 1
N g https://myschool.edu.ru/
CBSI3b C COBPEMEHHOM TEOPHEH CTPOEHUS aTOMOB
3aKOHOMEPHOCTH U3MEHEHHUSI CBOMCTB XUMHUUYECKHUX
3JIEMEHTOB U UX COCIMHEHHM T10 TPyIIaM 1
26 bubmoreka [IOK
3 nepuoiaM. 3Ha4YeHUE MEPUOTUIECKOTO 3aKOHA U 1
https://myschool.edu.ru/
CHCTEMBI XUMHUYECKHUX 3jieMeHTOB [[. 1.
MenzeneeBa B pa3BUTHH HAyKH
Crpoenue BemniecTBa. XUMHUECKasl CBSI3b, €€ BUJIBI;
P b : Bu6nuoreka LOK
4 MEXaHU3MbI 00pa30BaHUsI KOBAJICHTHOM CBSI3H. 1
https://myschool.edu.ru/
BonoponHas cBs3b
BajenTtHOCTE. DiekTpooTpUuiaTeabHOCTh. CTEECHE
5 B pooTp 1 bubmoreka IIOK
OKucJeHus. BemiecTBa MOJIEKyIsIpHOTO U
P https://myschool.edu.ru/
HEMOJIEKYJISIPHOTO CTPOEHUS
[Tonsatue o qucnepcHbIX cucreMax. MictTuaHbie 1
6 P M 1 bu6muoreka [IOK
KOJUIOUIHBIE PacTBOPLI. MaccoBasi 10Ji BellecTBa
P P https://myschool.edu.ru/
B pacTBope
Knaccudukamus 1 HoMeHKIaTypa HEOPraHUYECKUX
b N P p bu6moreka [IOK
7 coenuHeHuil. [eHeTHueckas cBA3b Heopranuyeckux | 1
https://myschool.edu.ru/
BEIIECTB, PA3IMYHBIX KJIACCOB
Knaccudukanus XuMUYECKUX peakifii B
8 HEOPraHU4YECKON U OpraHu4eCcKOd XUMHUHU. 3aKOH 1 bubmuoteka [IOK
COXpaHEHHUs MacChl BEIIECTB; 3aKOH COXPAHEHUS U https://myschool.edu.ru/
MIPEBPALIECHUS SHEPTUU TPU XUMHUECKUX PEaKIUsIX
9 CxopocTts peakmun. OOpaTUMbIe PeaKIuu. 1 bubmuoteka [IOK
XUMHUYeCcKOe pPaBHOBECHE https://myschool.edu.ru/
10 IIpaktuueckas padora Ne 1. «BnusiHue pa3nuyHbIX 1 bubnmuoreka [IOK
(akTOpOB Ha CKOPOCTh XUMUYECKON PEAKIIMM» https://myschool.edu.ru/
Dnekrponutuueckas nuccounanus. [lonstue o Bu6nuoreka [IOK
11 1

BOJIOpOoJIHOM Moka3arene (pH) pactBopa. Peakuuu
MOHHOTO OOMeHa. [ MIposin3 opraHnvecKkux u

https://myschool.edu.ru/
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HCOPraHNM4YCCKHX BCUICCTB

OKHCIIMTEIIEHO-BOCCTAHOBUTCIILHEIC pCaKknuu.

bubmuorexa IIOK

12 [TonsiTHEe 00 MEKTPOIIM3E PACILIABOB M PACTBOPOB
. P P P P https://myschool.edu.ru/
coJieit
13 KonrponbHas padora no pazneny «Teopernueckue bubnuoteka LIOK
OCHOBBI XUMHID» https://myschool.edu.ru/
Mertamisl, ux nonoxenue B Ilepuoaudeckon
14 CUCTEME XUMHUYECKUX 31eMeHToB 1. U. bubnmnorexa [IOK
MeHnieneeBa 1 0COOCHHOCTH CTPOCHHS aTOMOB. https://myschool.edu.ru/
OO6mue ¢puznueckue CBONCTBAa METAJIIOB
15 CruiaBbl METAIJIOB. DIIEKTPOXUMUYCCKUN DS bubnmorexa [IOK
HAINPSHKCHU I METaJLIOB https://myschool.edu.ru/
XUMHYECKHE CBOMCTBA BAKHEHIITUX METAJIJIOB
. . . . . bubmuoreka [{JOK
16 (HaTpwmii, Kamui, KaablUid, MarHui, ATFOMUHUN) 1
. https://myschool.edu.ru/
HX COCTUHCHHI
17 XHWMHUYECKHE CBOMCTBA XpOMa, MEIN U UX bubmuoteka LIOK
COCIMHCHU I https://myschool.edu.ru/
18 XHUMUYECKUE CBOMCTBA IMHKA, KEJIe3a U UX bubmuoreka [{JOK
COCIMHCHUI https://myschool.edu.ru/
19 [Tpaktuueckas padota Ne 2. "Pemenne bubmuoreka [{JOK
SKCIIEPUMEHTAIBHBIX 3a/1a4 110 TeMe «MeTauib»" https://myschool.edu.ru/
Hemeramnsl, nx nonoxxenne B Ileprnoanaeckoit
P bu6moreka IIOK
20 CHUCTEeME XMMUYEeCKuX 3emMeHToB []. U.
https://myschool.edu.ru/
MenzeneeBa 1 0COOCHHOCTH CTPOCHHSI aTOMOB
dusnyecKkue CBOMNCTBA HEMETAUIOB. AJUTIOTPOTIHUS
21 ( bubanoreka [IOK
HEMETAJIJIOB (Ha MpUMepe KHCIIOPoa, Cephl,
puMep P P https://myschool.edu.ru/
docdopa u yrepona)
99 XHWMHUYECKHE CBOMCTBA TAJIOTEHOB, CEPhI M X bubanoreka [IOK
COCIMHCHUI https://myschool.edu.ru/
23 XumHnueckue cBOMCTBa a3ota, pocodpa U UxX bubnmmoreka [IOK
COEIMHEHUI https://myschool.edu.ru/
24 XHMMHUYECKUE CBOMCTBA yIIIEpOJia, KPEMHUS U UX bubnmuoreka [IOK
COEJIMHEHU I https://myschool.edu.ru/
o5 [IpumeHeHne BaXXKHEUIINX HEMETAUIOB U UX bubanoreka [IOK

COEIMHEHUN

https://myschool.edu.ru/
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O0001IeHUE U CUCTEMATU3ALUA 3HAHUM 110 TEME

26 «Hemerambl». Beranucinenus 1o ypaBHeHUSIM 1 bubmuoteka LIOK
XUMHUUYECKHX PEaKIUi ¥ TEPMOXUMHUCCKHIE https://myschool.edu.ru/
pacyéThl
[Ipaktuueckas padora Ne 3. «Pemenune

parcticcka pabot Het bubnmoreka [OK

27 JKCIIEPUMEHTAIIBHBIX 3a1a4 110 TEME 1

" " https://myschool.edu.ru/
Hemerannsr"»

28 KonrponbHas pabora no remam «MeTallibl» U 1 bubmuoteka LIOK
«Hemeramibi» https://myschool.edu.ru/

29 Heoprannueckue u opraHn4ecKknue KUCIOTHI. 1 bubmuoteka LIOK
Heoprannveckue 1 opraHMYeCKre OCHOBAHHUSI https://myschool.edu.ru/
Am(oTepHbIe HEOpraHUYECKHE U OpraHUYeCKHe

0| conmmenn, Tonemooran cors seoprammacer | 1 buGoresa LIOK

WHEHUs. [ eHeTHYecKast CBSI3b HEOPraHUIECCKUX
A P https://myschool.edu.ru/
Y OPTaHWYECKUX BEIIECTB
Po obecrieue 3KOJIOTHYECKOH
HEPreTUICCKON U IMHIIEBOM MTACHOCTH
P B ’ https://myschool.edu.ru/
Pa3BUTHH MEIUIIAHBI

39 [IpencraBnennst 06 0OMMX HAYIHBIX MPUHITUIIAX 1 bubmoreka IIOK
MIPOMBIIIJICHHOTO MOJYYEHHUS BaKHEHIIINX BEIIECTB https://myschool.edu.ru/

33 Yenose € Bellec aTepuaio 1 bubmmoreka LIOK

JIOBEK B MUpE B TB U MaTepuajioB
pe et P https://myschool.edu.ru/
34 X ¢ qeroBe 1 bu6muoreka IIOK
HMMHUS U 37I0POBBE YEJIOBEKA
HOP https://myschool.edu.ru/
OBILIEE KOJIMYECTBO YACOB I10O ITPOI'PAMME 34
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