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HHOACHUTEJBbHASA 3AIINCKA

[Tporpamma o XMMHUHU Ha YpOBHE CpeiHero oo1iero o0pa3oBanus pazpaboTaHa Ha ocHOBe DeepantbHOTO 3aKOHA
ot 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoit enepanumn», TpeboBaHMiA K pe3y/IbTaTaM 0CBOCHHS
benepanbHON 00pa3oBaTeIbHON IPOTpaMMBbI cpeHero odiiero oopazosanus (POIT COO), npencTaBIeHHBIX B
denepanbHOM rocynapcTBeHHOM obpasoBarenbHoM cranaapre COO, ¢ yuérom Konuenuuu npenoiaBanus
yueOHOTO npeamera «XuMus» B 00pa3oBaTenbHBIX opranu3anusax Poccuiickoit denepannu, peanusyromumx
OCHOBHBIE 00pa30BaTeIbHBIC IPOTPAMMBI, U OCHOBHBIX MOJ0KeHUH «CTpaTernu pa3BUTHS BOCIIUTAHHS B
Poccuiickoit @eneparuu Ha nepuos a0 2025 rogay (Pacnopsixenue [pasutensctBa PO ot 29.05. 2015 Ne 996 -

p.)-

B cootBercTBHM ¢ OOIIMMHU LENSIMA U IPUHIMIIAMU CPEIHETO 00111ero 00pa3oBaHus CoAepKaHUe NpeaMeTa
«Xumus» (10-11 kimaccel, 6a30BbIM YpOBEHb U3yUEHHUS) OPUEHTHPOBAHO MPEUMYIIIECTBEHHO Ha OOIIEKYIBTYPHYIO
MOJITOTOBKY 00Yy4arolnuxcs, He0OX0UMYIO0 UM JUIsl BBIPAOOTKH MUPOBO33PEHUECKUX OPUEHTHPOB, YCTIEIIHOTO
BKJIFOYEHMSI B J)KU3Hb COLIMYMa, MPOJIOJHKEHNS 00pa30BaHMsI B pa3IMUHbIX 00IACTAX, HE CBS3aHHBIX
HEIMOCPEACTBEHHO C XUMUEH.

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

(hopMHUpPOBaHHUE CHCTEMBl XUMHYECKUX 3HAHWN KaK BAXKHEHIIICH COCTABIISIIONIEH €CTECTBEHHO -HAyYHON KapTHHBI
MHpa, B OCHOBE KOTOPOH JIEIKAT KITIOUEBBIC MOHATHSA, (PyHIaMEHTAIbHBIC 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 PEaKIIUi,
HEOOXOTUMBIX /17151 IPUOOPETeHUsI YMEHUN OPUEHTUPOBATHCS B MUPE BEIIECTB U XUMHUUECKHUX SIBJICHUM, HMEIOLTNX
MECTO B MIPUPOJIE, B MPAKTUYECKON U MOBCEAHEBHOM KHU3HU,

pasBUTHEC YMCHI/II‘/'I H CII0co00B JACATCIbHOCTH, CBA3aHHBIX C Ha6J'IIO,Z[eHI/IeM H 00BbICHEHHEM XHUMHUYECKOIO
OKCIICPUMCHTA, CO6J'II-O,I[CHI/I€M IMpaBuJI 0e301IacHOro O6paH_IeHI/IH C B€I€CTBaMU.

3agaun:

ajgarnrTanusa O6y‘IaI-OH_II/IXC$I K YCJIOBUAM IWMHAMUYHO PAa3BHUBAIOIICIOCA MHUPA, (1)OpMI/IpOBaHI/Ie HUHTCJIJICKTYAaJIbHO
paSBHTOﬁ JIMYHOCTH, TOTOBOM K CaMOO6p8.30BaHI/II-O, COTPYAHUYICCTBY, CaMOCTOATCIIbBHOMY IMIPUHATHUIO I'PAaMOTHBIX
peI_HCHI/Iﬁ B KOHKPCTHBIX JKU3HCHHBIX CUTYyallUAX, CBA3aHHBIX C BEIICCTBAMU U UX IIPUMCHCHHUCM

(dopmHpoBaHue y 00yJarOIUXCS KITFOUEBBIX HABBIKOB (KJIFOUEBBIX KOMIIETEHIINMH ), UMEIOIIHUX YHUBEPCATIbHOE
3HauEHMeE VI PA3JIMYHBIX BUJIOB JIEATENBHOCTHU: pellIeH s MpodiieM, MOUCKa, aHainu3a U 00paboTKu HH(OpMaLNH,
HEOOXOAUMBIX JUIs TPUOOPETEHUS OMBITA AEATEIILHOCTH, KOTOPasi 3aHUMAET BaKHOE MECTO B ITO3HAHUU XUMUH, a
TaKKe JUI OLIEHKHU C MO3UINH SKOJIOTHYecKoi 6e30MMacHOCTH XapaKTepa BINSHUS BEIECTB U XMMUYECKUX
IIPOLIECCOB Ha OPraHU3M YeJIOBEKAa U IPUPOJIHYIO CPENY;

pa3BUTHE MO3HABATEIILHBIX HHTEPECOB, MHTEIUIEKTYaJIbHBIX U TBOPYECKUX CIIOCOOHOCTEH 00ydaronuxcs:
CIOCOOHOCTH CaMOCTOSITENIBHO TPUOOPETATh HOBBIE 3HAHMSI [0 XMMHUHU B COOTBETCTBHHU C )KM3HEHHBIMHU
NOTPEOHOCTSAMU, UCHOIB30BaTh COBPEMEHHbIE HH(OPMALIMOHHBIE TEXHOJIOT UM JJIS IOMCKA U aHajIu3a yueOHOH U
HAyYHO-TIOMYJISAPHON MH(POPMALUN XUMHUYECKOTO COJIEPHKAHUS;

(bOpMHpOBaHI/IC " Pa3BUTUC Y 06yqa}0mnxcsi ACCOIIMAaTUBHOI'O M JIOTUYCCKOI'O MBIIIJICHUA, Ha6J'IIO,Z[aTeJ'ILHOCTI/I,
C06paHHOCTI/I, AKKYPAaTHOCTH, KOTOPBIC 0COOEHHO HCO6XO,Z[I/IMLI, B YaCTHOCTH, IIPU IIJIAHUPOBAHUU U ITPOBCACHUN
XUMHUYCCKOTO SKCIICPUMCHTA,



BOCIHUTAHUE Y 00y4aromuxcs: yOe:K IEHHOCTH B TYMaHUCTHUECKON HAMIPABICHHOCTH XUMHUH, €€ BKHOM poJn B
peleHn: 00aIbHBIX MPOOIEM PALMOHAILHOTO MPUPOIONOIH30BAHNUS, TOTIOIHEHHS YHEPTETHUECKUX PECYPCOB H
COXpaHEHUs IPUPOJIHOTO PaBHOBECHS, OCO3HAHMS HEOOXO0IUMOCTH OEpEeXKHOTO OTHOILIEHHS K MIPUPOJIE U CBOEMY
3JI0pOBBIO, @ TAK)KE IPUOOPETEHUS OIIbITA UCIIOJIb30BAaHUS IOJIYYEHHbBIX 3HAHUM JUIsl IPUHATHS TPAMOTHBIX
pelIeHui B CUTYyalUsAX, CBA3aHHBIX C XUMUYECKUMH SIBJICHUSMU.

Mecto npeamera B y‘leﬁHOM ITIaHE IIKOJbI

OO11ee ynciI0 4acoB, OTBEACHHBIX JUI N3yYCHUS XMMUHU, Ha 0a30BOM ypOBHE CpeIHEro 00m1iero o0pa3oBaHus,
cocrasiger 68 yacoB: B 10 kinacce — 34 yaca (1 yac B Henemo), B 11 kimacce — 34 yaca (1 yac B HeJelo).

YYEBHO-METOAUYECKOE OBECIIEYEHUE

OBA3ATEJIbBHBIE YYEBHBIE MATEPUAJIBI JIJIS1 YYEHUKA

* Xumus, 10 knacc/ T'abpuensan O.C., OOuiecTBo ¢ OrpaHUYE€HHON 0TBETCTBEHHOCTHIO «JIPODAY; AkuinoHepHOe
obmectBo «M3narensctBo «IIpocBemnienunes

* Xumus, 11 xinace/ I'abpuensa O.C., O61iecTBo ¢ OrpaHuYeHHON 0TBETCTBEHHOCThIO «/[[PODAY; AK1ioHEepHOE
obmectBo «M3narensctBo «IIpocBemnienunes

METOJUYECKHUE MATEPHUAJIBI U1l YUUTEJIA

1. O.C.I'abpuensn, [.I'.JIsicoBa «Xumus Metonuyeckoe mocodue — 6a3oBwiil ypoBeHb» - M.: JIpoda 2022 rox.

2. O.C.I'abpuensn, N.I.OctpoymoB, «OO01as 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: KoHTposnbHbIE U TPOBEPOYHBIE pabOTHI K
yueOHuKy». — M.: [lpoda, 2021 .

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

5. O.C.I'abpuensn, I.I'JIsicoBa, A.I'Benenckas «Xumust 11 knacc: HacronbHaast kaura s yaurens». YacTs 2 —
M.: Ipoda, 2022 rox.

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

7. B.I. JleancoBa «Xumus 11 kinacc nmoypounsie miansl o yueoHuky O.C.I'abpuensna, 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'abpuensin, M.IocTpoymoB «Xumudeckuit sxkcriepuMeHT B mkoje 11 kmace»; - M.: JIpoda. — 2019 rox.

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETU HHTEPHET

Beenure  BBeaurenanubiehttp://www.chemnet.ru ['azera «Xumus» u cait 11 yuurens «51 uay Ha ypoK XUMHUN»
http://him. 1 september.ru Enqunas komnexkuust LIOP: [Ipeamernas komnekuusa «XumMush
http://school-collection.edu.ru/collection/chemistry EcrecTBeHHO-Hay4HbI€ SKCIIEpUMEHTHI: XuMus. Komnekuus
Poccuiickoro 0611eo06pa3zoBarenbHOr0 nopraia

http://experiment.edu.ru AJIXUMUK: caiit JI.FO. Annk6epoBoii

http://www alhimik.ru Bcepoccuiickas onumnuana mKoJIbHUKOB 10 XUMHH

http://chem.rusolymp.ru Opranuueckast XUMHsL: SJIEKTPOHHBIN YUeOHUK JUIs CPEIHEN IIKOJIbI
http://www.chemistry.ssu.samara.ru OCHOBBI XUMHUU: 3JIEKTPOHHBIN yd4eOHUK

http://www hemi.nsu.ru OTKpbITBIN KOJUIEDK: XUMHUS

http://www.chemistry.ru JlucranuimonHasi onuMIIMa a Mo XUMHUM: TEIEKOMMYHUKAIIMOHHBINA 00pa30BaTeIbHbIN
IIPOEKT



COIAEP/KAHUE OBYYEHUA
10 KUIACC
OPTAHUYECKASA XUMUA

TeopeTndueckre OCHOBBI OPraHUYECKON XUMUU

[Ipenmer opraHnyecKOr XMMHU: €€ BOSHUKHOBEHHE, PA3BUTHE U 3HAYEHUE B MOJYYCHUU HOBBIX BEILIECTB U
MarepuayioB. Teopus CTPOCHHS OpraHU4ecKux coequueHuid A. M. bytiepoBa, €€ 0CHOBHBIC MOJIOKECHHS.
CrpykrypHbIie POpPMYIIBI OPTraHUYECKUX BelIeCTB. [ oMonorus, nzomepusi. XUMHYECKas CBSA3b B OPraHUYECKUX
COCIMHEHUSAX — OJUHAPHBIE U KPATHBIE CBSI3H.

[IpencraBnenue o knaccuukanuy opraHMuecKux BemecTs. HomeHknarypa opraHn4eckux coeiMHeHui
(cucteMaTnyeckasi) U TPUBHAJIbHBIE HA3BaHMSI BaKHEHMILIUX MPEICTaBUTENEH KI1acCOB OpraHM4eCKUX BEIIECTB.

DKcIeprUMEeHTalIbHbIE METO/Ibl M3YYEHUS BELIECTB U UX MPEBpAIICHNN: 03HAKOMJIEHHE ¢ 00pa3aMi OpraHu4ecKuX
BEIECTB ¥ MaTepHallaMy Ha UX OCHOBE, MOJICTTUPOBAHIE MOJICKYJI OPTaHHMYECKUX BEIIEeCTB, HAOMONEHUE U
OMHUCAaHUEC JEMOHCTPALMOHHBIX OIIBITOB IO MPEBPAIICHUIO OPraHUYCCKHUX BCIICCTB TP HArp€BaHNn (HJ'IaBJ'IeHI/Ie,
00yIIIMBaHKE ¥ TOPECHHUE).

YrneBoaoposl

AJIKaHBI: COCTAaB U CTPOEHUE, TOMOJIOTHYECKUAM psii. MeTaH U 3TaH — MPOCTENIINE MTPEACTABUTENHN AIKAHOB:
(bU3UYeCKre U XUMUYECKUE CBOMCTBA (PEaKIIMK 3aMEeIEHUS U TOPEHUS), HAX0XKICHUE B IPUPOJIE, MTOTYICHUE 1
MPUMEHEHHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKUN PsiJl. DTUIIEH U MIPOMUJIEH — MPOCTEUIINE MPEICTABUTEIN aJTKEHOB:
¢buznyeckrue U XMMUYECKUE CBOMCTBA (peaKIMy THAPUPOBAHNS, TaJJOTEHUPOBAHUS, THAPATAllUH, OKUCIICHUS U
MOJINMEPU3AIIH ), TOJTyYeHHE U TPUMEHEHHUE.

Ankamuensl: Oyraauen-1,3 u metriiOyraaueH-1,3: ctpoeHue, BaXKHEHIIHE XUMAYECKHE CBOMCTBA (peaKIIus
nonumepusanun). [lomydenre CHHTETHYECKOTO KayuyyKa U PE3HHBI.

AJIKMHBI: COCTaB U OCOOCHHOCTH CTPOCHHSI, TOMOJIOTHYECKHH psill. ALIETUIIEH — MPOCTEHIINIA TPEeCTaBUTENb
QJIKMHOB: COCTaB, CTpOEHUE, (pU3nUecKre U XMMHUYECKUe CBOMCTBA (peaKkluu r'upUpOBaHUs, TaJIOTEeHUPOBAHUS,
rUaparainuy, TOpeHus), MoIydeHUe U MpUuMEHEHHE.

ApeHH. benzomn: COCTaB, CTPOCHHUC, (1)I/ISI/I‘IGCKI/IC 1 XUMHYECKHE CBOMCTBA (peaKHI/II/I TraJIOrCHUPOBAHUA U
HI/ITpOBaHI/IH), MOJIYUYCHUC U IIPUMCHCHHUC. TOJ'IYOJ'IZ COCTaB, CTPOCHHUC, Q)HSH‘IGCKI/IG U XMMHUYECKHE CBOMCTBA
(peaKI_[I/II/I raJJorcHupOBaHUA U HI/ITpOBaHI/Iﬂ), MOJIYYCHUC U ITPUMCHCHUC. ToxcUYHOCTH ApCHOB. I'enernueckas cBS3b
MCXKAY YITICBOAOPOAAMU, IPUHAJICIKAIITUMUA K Pa3JIMYHBIM KJIaCCaM.

ITpupoaHble HCTOUHUKY YTIIeBO0pOo0B. [IpupoHblil ra3 u nomytHele HedTsHbIE ra3bl. HedTh 1 eé
npoucxoxxaeHue. CrocoOsl nepepaboTKu HEPTH: EPEroHKa, KPEKUHT (TEPMUYECKHUM, KaTaTUTUYECKH), TUPOIH3.
ITpoxyxTsl nepepaboTK HE(PTH, UX MPUMEHEHHE B IPOMBIIIIEHHOCTH U B ObITY. KaMeHHBIH yrosib U MpOIyKThl €ro
nepepadoTKH.

BKCHCpI/IMCHTaJ'IBHBIC MCTOAbI U3YUCHUA BCUICCTB U UX HpeBpameHHﬁ: O3HAaKOMIJICHHUEC C O6pa3LIaMI/I mIacTMacc,
Kay4yKOB U PC3UHbI, KOJUICKIIUA <<HC(I)TL» n ((yTOJIL>), MOACIIMPOBAHHUEC MOJICKYIT YITICBOAOPOAOB U
raJIOr€HOIIPOU3BOAHBIX, ITPOBCACHHUC HpaKTquCKOﬁ pa60TBII MOJIYUYCHHUC 3TUJICHA U U3YUCHHUC CTO CBOMCTB.

Pacuétnrlie 3a1aun.



Brrurcnenus o ypaBHEHUIO XUMHUYECKOW peakiuu (Macchl, 00bEMa, KOIMYECTBA HCXOTHOTO BEIECTBA MU
MMpoAYKTa pCaKIr 110 U3BCCTHLBIM MACCCE, O6’béMy, KOJIMYCCTBY OAHOT'O U3 UCXOJHBIX BCIICCTB UJIU ITPOJAYKTOB
peaKium).

Kucnoponconeprkaiiye opraHiueckie coeauHEHNs

[IpenenpHBIC OAHOATOMHBIEC CIIUPTHI. METaHOI U ATAHOJI: CTPOCHUE, (PU3HUECKUe U XUMUYECKHE CBOWCTBA (peaKInu
C aKTUBHBIMU MCTAJUIaMU, IraJIOTCHOBOJA0OPOJaMHU, ropeHHe), MMPUMCHCHUC. BOIIOpOIlHI)IG CBsA3U MCKAY MOJICKYJIIaMU
crupToB. JlelicTBME METaHOJIa M 3TAHOJIa HA OPTaHU3M YEJIOBEKA.

MHoroaroMHble CIIUPTHI. DTUIEHIVIMKOJIb U INIMLEPHUH: CTPOECHUE, PU3NUECKUE U XUMUYECKUE CBOMCTBA
(B3auMoIeliCTBUE CO IIEIOYHBIMU METAJIJIaMH, KAYECTBEHHAsI peaKliis Ha MHOTOaTOMHbIE clIUpThl). [eiicTBue Ha
OpraHu3M uesnoBeka. [Ipumenenue muneprHa v STUICHIIIMKOIIS.

@DeHoI: CTpOeHHE MOJIEKYIbI, GU3NYECKUe U XuMudeckue cBoiictBa. TokcuuHocTh penona. [Ipumenenue penona.

Anbnerunpl 1 keToHbl. @opManbAeTu, aleTanbAerua: CTpoeHrne, PU3NYecKue 1 XMMUYeCKUe CBOMCTBA (peakuun
OKHCJIEHHS U BOCCTAaHOBJICHUSI, KAUECTBEHHBIE PEaKLIUN ), TOJIy4€HUE U TIPUMEHEHUE.

OnHOOCHOBHBIE TIpeNiebHbIE KapOOHOBBIE KUCIOTH. MypaBbiHAS U YKCYCHAsI KHUCJIOTHI: CTPOCHUE, GU3HUECKUE U
XUMUYECKHUE CBOMCTBA (CBOWCTBA, OOIINE IS Kjlacca KUCIIOT, PEaKIus dTepu(pUKaIlin), TOTydeHUE U MPUMEHECHHE.
CreapuHOBas U OJICMHOBAsI KUCJIOTHI KaK MPEICTABUTENH BBICIINX KaPOOHOBBIX KUCJIOT. MbljIa KaK COJTHM BBICIIIMX
KapOOHOBBIX KHCIIOT, X MOTOIIEe ACHCTBHE.

Crnosxnble 3(UPBI KaK TIPOU3BOIHBIC KAPOOHOBBIX KUCIOT. [ Maposm3 ciiokHbIX 3pupoB. Kupsl. ['uaponus sxupos.
[Ipumenenue xxupoB. bruonornueckas posib >KMPOB.

VYrneBoapl: cocTaB, Kiaccu(ukaius yriieBooB (MOHO-, M- U TIOJIMcaxapuibl). [Jr0k03a — mpocTermmii
MOHOCaxapu: 0COOEHHOCTU CTPOEHUS MOJIEKYIbI, PU3NUECKHEe U XUMUYECKHE CBONCTBA (B3aUMO/ICIICTBHE C
ruapokcuiom menu(Il), okucnenne aMMuadHbIM pacTBOpoM okcuza cepedpa(l), BocctaHoBieHue, OpoKkeHHE
[JIIOKO3bl), HAXOXKJIEHUE B MPUPOJIE, IPUMEHEHUe, Ononoruyeckas poib. @otocunte3. Opykro3a Kak U30Mep
[JTFOKO3BI.

KanMaJ'I M OCJIJI0JI03a KaK IMIPHUPOJHBIC ITOJIUMEPEI. CTpOCHI/Ie KpaxmMajia U HEJIJIF0JI03bI. duznyeckue u
XUMHWYECKHE CBOMCTBA Kpaxmajia (FI/I,Z[pOJ'H/IS, Kau€CTBCHHAas pCaKius C I/IOI[OM).

DKCcIepUMEHTAIbHBIE METO/IbI M3YUEHUS BEIIECTB M UX MPEBPAIICHU: TPOBeACHNE, HAOIIOICHHE U OTIHCAHKE
JEMOHCTPAIIMOHHBIX OTIBITOB: TOPEHUE CITMPTOB, KAUSCTBEHHBIC PEAKIIUH OJTHOATOMHBIX CITUPTOB (OKUCIICHUE
stanosa okcusioM menu(Il)), MHOroaTOMHBIX CIUPTOB (B3amMo/ielicTBHE ulieprHa ¢ ruapokcuiom meau(Il)),
aJIbJICTUIOB (OKUCIICHUE aMMHUAYHbIM pacTBopoM okcuaa cepeopa(l) u ruapokcuaom meau(1l), B3anmoneiictBre
Kpaxmalia ¢ HOJIOM), IPOBE/ICHUE MPAKTHYECKON pabOThI: CBOMCTBA PacTBOpa YKCYCHOM KHCIIOTHI.

PacuéTtHrble 3agaun.

Brruncnenus o ypaBHEHUIO XMMHUECKOM peakiinu (Macchbl, 00bEMa, KOIMYECTBA HCXOIHOTO BEIECTBA HIIH
MPOAYKTA PEAKIINH 110 U3BECTHBIM Macce, 00bEMY, KOTMYECTBY OJJHOTO U3 UCXOJHBIX BEIECTB WIIH MPOYKTOB
peaxuun).

A3OTCOI[Cp)KaIJ_II/IC OPraHUYCCKHUC COCAUHCHHU.

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



benky Kak pupoaHbIE BBICOKOMOJIEKYIIIPHBIE coenrnHeHus. [lepBuunas, BTopuyHas U TPETUYHAs CTPYKTYpa
0enKkoB. XMMUYECKHE CBOWCTBA OSITKOB: THIPOJIN3, IEHATYpallnsl, KaYeCTBEHHBIC PEaKIIMU Ha OEIIKH.

3KCHepI/IMCHTaJIBHbI€ MCTOAbI U3YUCHUA BCUICCTB U UX HpeBpaH_[eHI/IfII Ha6JIIOI[€HI/I€ H OIIMCAaHUC
ACMOHCTPALMOHHBIX OIIBITOB: ACHATYpAllHA OEJIKOB IIpU HAarp€BaHuu, IBECTHLIC pCAKIIUU OEJIKOB.

BricokoMoneKysipHble COEINHEHUS

OcCHOBHBIE TIOHATHSI XUMHUH BRICOKOMOJIEKYJISIPHBIX COSIMHEHHI: MOHOMED, MOJIUMED, CTPYKTYPHOE 3BEHO, CTETICHb
MOJIMMEPU3AIIUH, CPETHSA MOJICKyIsspHas Macca. OCHOBHBIE METO/IbI CHHTE3a BHICOKOMOJICKY/ISIPHBIX COCTUHEHHUHN —
MOJMMEpHU3aLUs U MOJMKOHICHC AL

DKcIepUMEHTaAIbHBIE METO/Ibl U3YUEHUS BEIIECTB U UX MPEBPAICHUN: 03HAKOMJIEHHE ¢ 00pa3iaMu PUPOIHBIX U
HCKYCCTBEHHBIX BOJIOKOH, IIJTACTMACC, Kay4yKOB.

MexnpeaMeTHbIe CBA3H.

Peanu3zanus MexxnpenMeTHbIX CBSA3eH NMPU U3Y4eHUH OpraHndeckoil xumuu B 10 Ki1acce oCyIIecTBIsSETCS Yepes
HCIOJIb30BaHUE KaK OOIINX €CTECTBEHHO-HAYYHbIX MOHATUHN, TaK U MOHATHM, SBIISIOLUINXCS CUCTEMHBIMH IS
OTJIENBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOTO [IUKJIA.

OO0mre eCTeCTBEeHHO-HAYYHBIC TIOHATHS: SIBJICHUE, HAyYHBIN (DaKT, TUTIOTE3a, 3aKOH, TEOPHs, aHAIN3, CHHTE3,
Kiaccuukaus, mepuoIMIHOCTh, HAOIIOIEHNEe, U3MEPEHUE, SKCIIEPUMEHT, MOJICTTUPOBAHHE.

dusnka: MaTepusi, SHEPTHUSI, Macca, aTOM, IEKTPOH, MOJIEKYJIa, JHEPTETUIECKUN YPOBEHB, BEIIECTBO, TEIO, 00BEM,
arperaTHO€ COCTOSTHHE BEIIECTBA, (DU3MUECKUE BETUIMHBI U SAMHUIIBI KX U3MEPEHUS.

buosnorus: knerka, opranusm, onocdepa, 0OMeH BEIIECCTB B Opranu3Me, POoToCUHTE3, ONOJIOTHYECKH aKTHBHBIC
BemecTBa (OSIKH, yIIeBOIbL, )KUPHI, DEPMEHTHI).

['eorpadusi: MuHepabl, FOpHbIE IOPO/IbI, MOJE3HBIE HCKOTIAEMbIE, TOIUIMBO, PECYPCHI.

TexHomorus: IMUIOEBBIC ITPOAYKTEI, OCHOBBI pallMOHAJIBHOI'O IIMTAaHWA, MOIOIIKUE CPCACTBA, JICKAPCTBCHHBIC U
KOCMCTHYECKHUC ITperiaparbl, MaTCpHaJIbl U3 UCKYCCTBECHHBIX U CHHTECTHUYCCKUX BOJIOKOH.

11 KJIACC
OBIIAA U HEOPTAHUYECKASA XUMMUSA
Teopernueckne 0CHOBBI XUMUU

XHUMHYECKHH dJIeMEHT. ATOM. H,Z[pO aToMa, U30TOIIbI. BJ'ICKTpOHHaﬂ 000104Ka. BHGPFGTI/IIIGCKI/IG YPOBHH,
MMOAYPOBHH. ATtoMHEIE Op6I/ITaJ'II/I, S-, p-» d- snmemenTBl. OCOOEHHOCTH pacipeaciiCHus 3JICKTPOHOB I10 Op6I/ITaJ'I$IM B
aTOMax 3JICMCHTOB IICPBBIX IleT]’:;IpéX INEprUOa0B. aﬂeKTpOHHaH KOHCI)I/IpraLII/I}I aTOMOB.

[lepuonnueckuii 3axoH u lleproanueckas cucrema xumuueckux 3nemMeHToB 1. . MenneneeBa. Cs3b
MEPUOANYECKOTO 3aKoHa U [lepuoanueckont cucremsl XumMuieckux anemMenToB 1. M. MenneneeBa ¢ COBpeMEHHOM
TEOpUEel CTPOEHUSI aTOMOB. 3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB XMMHUECKHX dJIEMEHTOB U 00pa3yeMbIX UMU
MPOCTHIX U CJIOKHBIX BEUIECTB 0 TPYIIAaM U MepUoAaM. 3HaU€HHUE MEPUOINYECKOTO 3aKOHA B Pa3BUTUU HAYKH.

CTpOCHI/Ie BeIlleCTBAa. XUMUYECKas CBA3b. BUIbI XUMHUUYECKOM CBSA3U (KOBaJ'ICHTHaSI HETIOJIsIpHAA U MOJIApHAasd,
HOHHas, MeTaJIJ'II/I‘-ICCKa}I). MexaHU3MBbI 06pa30BaHI/I}I KOBaJICHTHON XMMHUYECKOU CBSA3U (O6MCHHBII>'I U JTOHOPHO-
aKHCHTOpHBIf/'I). BOIIOpOI[Ha}I CBsI3b. BaJl€HTHOCTB. aﬂeKTpOOTpI/IHaTCJILHOCTL. Crenens okucaeHus. MoHbI:
KaTHOHbI 1 aHNOHBI.



BemecTBa MOJIEKYISIPHOTO U HEMOJIEKYIISIPHOTO CTPOEHHMSI. 3aKOH MOCTOSIHCTBA COCTaBa BEIIECTBA. THIIbI
KPUCTAININYECKUX PEMIETOK. 3aBUCUMOCTh CBOMCTBA BEIIECTB OT TUIIA KPUCTAIIIMYECKOHN PEIIETKHU.

[Tonsartue o aucnepcHbIX cucreMax. VICTUHHBIE U KOJUTOUAHBIE PAacTBOPHI. MaccoBast 10J1sl BEIIECTBa B paCTBOPE.

Knaccugukanus Heopranndeckux coeanneHuil. HoMmeHknarypa Heopranndeckux BemecTB. [ eHeTnueckas CBsi3b
HEOPraHUYECKUX BEIECTB, IPUHAICKAIIMX K PAa3IMYHBIM KJIaccaM.

Xumuueckas peakuusi. Kimaccuukanms XMMUYeCKHX peakiuii B HEOPTraHUYECKOM U OPraHMYECKON XUMHH. 3aKOH
COXPAaHEHUS MACChl BEIIECTB, 3aKOH COXPAHEHHUSI U IIPEBPALLECHUS] SHEPTUH IIPU XUMUYECKUX PEAKIUAX.

CkopocThb peakiuu, e€ 3aBUCIMOCTh OT Pa3InYHbIX GakTopoB. OOpaTHMbIe peakui. XUMUYECKOEe paBHOBECHE.
@axkTopsbl, BIUAIOIIME HA COCTOSSHUE XUMUYeCKOro paBHoBecus. [Ipunnun Jle Ilarense.

Onekrponurudeckas aucconnanus. CUibHbIe U caadble 31eKTpoauThl. Cpesla BOAHBIX PACTBOPOB BEILECTB: KUCIAas,
HEWTpasbHas, IIEJIOYHAsL.

OKHCIIMTEIIBEHO-BOCCTAHOBUTEILHEIC pPCaKknum.

DKcreprUMeHTalIbHbIE METO/IbI M3YYEHUS BEIIECTB U UX MpEBpallleHuil: JeMoHcTpanus Tadbmun «[lepuoanueckas
cuctemMa Xumudeckux smeMeHToB . Y. MeneneeBay, n3ydeHHe MOJICNIEH KPUCTALTNYECKUX PEIIETOK,
HaOJIO/IeHNE U ONMCaHUE IEMOHCTPAIMOHHBIX U JJa0OPAaTOPHBIX OMBITOB (pa3jiokeHne NepoOKCUAa BOIOPOia B
MIPUCYTCTBUH KaTalu3aTopa, ONpeesieHUe CPeibl paCTBOPOB BEUIECTB C MOMOIIBIO0 YHUBEPCAILHOTO MHIUKATOPA,
peakury HOHHOTO 0OMeHa), MpoBeIeHUE MpakTHYecKol paboThl «BinusHue pa3nuyHbix PaKTOpPOB HA CKOPOCTh
XUMHUYECKON PEaKIum.

PacuérHrle 3agaun.

Pacuérel mo ypaBHEHUSAM XUMUYECKUX PEAKLUNA, B TOM YHCIIE TEPMOXUMHUECKHUE PACUETHI, PACUETHI C
MCIOJIb30BAaHUEM MOHSATHUS «MacCOBasi 10JIsl BEIIECTBAY.

HeopraHquCKaﬂ XHUMUA

Hewmerannel. [Tonoxenue nemeramios B [lepuoauueckoit cucreme xumuueckux semeHToB . Y. Menaeneesa u
0COOEHHOCTH CTPOCHUS aTOMOB. DHU3NYECKHE CBOMCTBA HEMETAIOB. AJUIOTPOITHSI HEMETAIUIOB (Ha MpUMepe
KHCJIOpOJIa, cepbl, hocdopa u yriepoaa).

XuUMHUYECKHE CBOICTBA BAKHEHIIINX HEMETAUIOB (TalOreHOB, CEpPhI, a30Ta, pocdopa, yriiepoaa U KpeMHUs) U UX
coeMHEHUH (OKCHI0B, KUCIOPOACOAEPKALINX KUCIIOT, BOJOPOIHBIX COCAMHEHUN).

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

Merannsl. [lomoxenne meraiuioB B [lepuoanueckont cucteme xuMmudeckux snnemMenToB J[. M. Meneneena.
Oco0OeHHOCTH CTPOEHUS ANEKTPOHHBIX 000JI0UeK aTOMOB MeTauioB. O01ue GU3NIecKue CBOMCTBAa METAIIJIOB.
CraBbl METAIIIOB. DIIEKTPOXUMHUYECKUN P HAPSKEHU METAJIIOB.

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

OGH.II/IC CIIOCOOBI MOJIY4YCHUS MCTAJIJIOB. HpI/IMeHeHI/Ie MCTAaJlJIOB B 6BITy N TCXHUKE.

3KCHCpI/IMCHTaJIBHBIC MCTOAbI U3YUCHUA BCUICCTB U UX HpeBpameHI/Iﬁ: N3YYCHUC KOJIJICKIIUU «MeTaisl 1 CIIJIaBBI»,
O6p2[3]_[OB HEMCTAJJIOB, PCIICHUC SKCICPUMCHTAJIbHBIX 3a11a4, Ha6J'IIOI[eHI/IC " OIMMCAHNEC NEMOHCTPAIUOHHBIX U
J]a60paTOpHLIX OIIBITOB (BSaHMOHCﬁCTBHC TUAPOKCHAA aJIFOMUHUA C paCTBOpAMU KUCIIOT U II.ICJIO‘-ICﬁ, Ka4C€CTBCHHBIC
PCaKMu Ha KaTUOHLL MCTB..IIJ'IOB).



PacuétHrlie 3a1aun.

Pacuétpl Macchl BeliecTa Wi 00bEMa ra3oB 10 W3BECTHOMY KOJIMYECTBY BELIECTBA, Macce WM 00bEMY OJTHOTO U3
YUYaCTBYIOIIMX B PEAKIMH BEIIECTB, Pacu&Thl Macchl (00bEMa, KOJTMYECTBA BEIIECTBA) MPOAYKTOB PEAKLIUH, €CITH
OJIHO U3 BELIECTB UMEET MPUMECH.

XUMUA U KU3Hb

Ponb xuMuu B 06ecriedeHnH IKOJIOTHYECKOM, SHEPreTUYECKOM U MUIIEBOM 0€3011aCHOCTH, PA3BUTUH MEIUITUHBI.
[TonsiTHE O HAYYHBIX METOJIaX MO3HAHUS BEIIECTB U XUMUYECKUX PEAKIUM.

Hpe[[CTaBJICHI/Iﬂ 00 O6HII/IX HAYYHBIX IMPUHOHUIIAX ITPOMBIIIJICHHOTO IMOJTYYCHUA Ba)KHEHTIINX BCIICCTB.

YeroBek B MHUPE BCUICCTB U MAaTCPHATIOB: Ba)KHEUIIe CTPOUTCIIBHBIC MaTCprajibl, KOHCTPYKIIMOHHBIC MaTCpHAJIbI,
KpacCKH, CTCKJIO, KEPpAMUKa, MAaTCPHUAJIBLI AJId SJICKTPOHWKH, HAHOMATCpUaJibl, OPraHM4C€CKNC U MUHCPAJIbHBIC
ynoOpeHus.

Xumus u 310POBLEC YCTIOBEKA: IIpaBUJIia UCIIOJIb30BaHM A JICKAPCTBCHHBIX IIPEIIapaToB, IIpaBujia 0e30ImacHoro
HCIIOJIB30BaHUA IPCIIapaToB OBITOBOM XMMUH B HOBCCI[HGBHOI\/'I KHU3HHU.

MexnpeaMeTHbIE CBA3H.

Peanu3zanus MexXnpenMeTHbIX CBA3eH NP U3ydeHUH oO1eil 1 Heopranuueckoit xumun B 11 kiacce
OCYIIIECTBIISIETCS Yepe3 UCII0JIb30BaHNE KaK OOLIUX €CTECTBEHHO-HAYYHBIX MOHATUMN, TaK U TOHATUH, SBISIOLIUXCS
CUCTEMHBIMU I OTAEIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOTO IUKJIA.

OO1ue ecTeCTBEHHO-HAy4HbIE MOHATUS: HAy4YHBIN (akT, runoresa, 3aKOH, TEOpUs, aHAJIU3, CUHTE3,
KJ1acCU(pUKaIMs, TePUOTUIHOCTD, HAOMIOIEHNE, SKCIIEPUMEHT, MOJIJIMPOBAaHKE, U3MEPEHHE, SBJICHHE.

®dusznka: MaTepusi, SHEPTUs, Macca, aToM, IEKTPOH, POTOH, HEUTPOH, HOH, U30TOII, PATUOAKTUBHOCTh, MOJIEKYJIA,
SHEpPreTUYECKUl ypOBEHb, BEILIECTBO, TEN0, 00BbEM, arperaTHoe COCTOSIHUE BEIIEeCTBa, (PU3MUECKHe BETUUUHBI U
€IMHUIBI UX U3MEPEHHUS, CKOPOCTb.

buonorus: KJICTKa, OpraHnu3M, S5KOCUCTEMA, 6HOC(1)epa, MaKpO- U MUKPO3JIEMCHTEI, BUTAMHWHEI, obMeH BCHICCTB B
OpraHusme.

I'eorpadusi: MuHepasbl, rOpHbIE TOPOIbI, OJE3HBIE HCKOTIAEMBbIE, TOTLIIUBO, PECYPCHI.

TexHomOrus: XuMu4eckas MMPOMBIIIIIICHHOCTDb, METAJLIIYPIus, IIPOU3BOACTBO CTPOUTCIIBHBIX MAaTCPHUAJIOB,
CEJIbCKOXO3SMCTBEHHOE IMPOU3BOACTBO, IMUIICBAA IIPOMBIIIIJICHHOCTD, (I)apMaI_ICBTI/I‘leCKaH IMPOMBIINIJICHHOCTD,
MMPOU3BOACTBO KOCMCTUYCCKHUX NIPCIIAPATOB, MIPONU3BOACTBO KOHCTPYKIIMOHHBIX MATCPHUAJIOB, JJICKTPOHHAA
IMPOMBIIIJIICHHOCTb, HAHOTCXHOJIOI'H.



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

JIMYHOCTHBIE PE3YJIBTATBI

@®I'OC COO ycranaBnuBaeT TpeOOBaHUA K PE3yIbTaTaM OCBOCHUS 00yYaIOIIUMUCS IPOTPaMM CPETHET0 00IIero
o0Opa3oBaHusl (JINYHOCTHBIM, METANPEIMETHBIM U TIPeIMETHBIM). HayuyHO-MeToanuecKkoii 0CHOBOM Ui pa3paboTKu
IUTAHUPYEMBIX PE3YJIbTaTOB OCBOEHHUSI IIPOIPaMM CPEIHET0 00I1Iero oOpa3oBaHus ABISETCS CUCTEMHO-

JACATCIBHO CTHBIN Ioaxond.

B cooTtBeTcTBHE C CUCTCMHO-ACATCIbHOCTHBIM ITOJAXOJA0M B CTPYKTYPC JIMYHOCTHBIX PE3YJILTATOB OCBOCHUA
npeamMeTa «XuMHS» Ha YPOBHEC CPpCAHCTO O6HICFO 06pa3OBaHI/I$I BBIJACIICHBI CIICAYIOIINEC COCTABJIAIOIIMNC:

0CO3HaHHUE 0OYUYAIOIIMMHUCS POCCUICKOM IPaKIaHCKON MJACHTHYHOCTH — TOTOBHOCTH K CAMOPA3BUTHIO,
CaMOCTOSITEJIBHOCTH M CAMOOTIPE/IETICHHIO;

HaIn4Yue MOTHUBAITUHU K 06yT~I€HI/IIO;

IIeJICHAPABIICHHO € PA3BUTHE BHYTPEHHHUX YOEKICHUHN JTMUYHOCTH Ha OCHOBE KITFOUEBBIX IIEHHOCTEH U
HMCTOPHYECKUX TPATUIINN 0a30BOYM HAYKH XHUMUU;

TOTOBHOCTH M CIIOCOOHOCTH 00YUaIOIIUXCSI PYKOBOJICTBOBATHCS B CBOCH JIEATEILHOCTH IIEHHOCTHO-CMBICIIOBBIMU
YCTaHOBKAMH, MPUCYIITAMH II€JI0CTHON CUCTEME XUMHYECKOTO 00pa30BaHUS;

HaJIN4YHEC MMPaBOCO3HAHUSA JKOJIOTHYECKOU KYJIIBTYPBI U CIIOCOOHOCTH CTaBUTh eJIM U CTPOUTD )KU3HCHHBIC ITJIAHBI.

JIMYHOCTHBIC PE3yNIbTaThl OCBOCHHUS MPEIMETa « X UMHUSD» JIOCTUTAIOTCS B SMHCTBE Y4COHOW M BOCIMTATEIBHON
JESITEILHOCTH B COOTBETCTBHU C TYMaHUCTHYCCKUMU, COIHOKYIBTYPHBIMH, TyXOBHO-HPABCTBEHHBIMU [IEHHOCTSIMH
1 UjcalaMi POCCHUHCKOTO TPakIaHCKOTO OOIIECTRBA, MPUHITHIMU B OOIIECTBE HOPMaMH | IPABUIIAMH ITOBEICHUS,
CIOCOOCTBYIOIIMMH IPOIIECCaM CAMOIIO3HAHKS, CAMOPA3BUTHS M HPABCTBEHHOTO CTAHOBJICHUS JIAYHOCTH
oOyuaromuxcsi.

JImgyHOCTHEIE PE3YIBTATEI OCBOCHUA IIPECAMETA «XHUMUS OTpaXaroT C(bOpMI/IpOBaHHOCTB OIBITA TTO3HABATEIIFHOM 1
HpaKTquCKOfI JCATCIIBHOCTHU 06yqafonmxc;1 110 pajin3alluu IIPUHATBHIX B 06H.I€CTB€ HeHHOCTeﬁ, B TOM 4YHCJIC B
qacCTu:

1) rpaxaaHCcKOTO BOCIIUTAHUS:
OCO3HaHMs 00YyUYAIOIIMMUCS CBOUX KOHCTUTYIIMOHHBIX MTPaB M 003aHHOCTEH, YBaXKEHHUS K 3aKOHY U ITPABOIIOPSIIIKY;
MPECTaBICHUS O COUATBHBIX HOPMax U MpaBUJIaX MEKIMYHOCTHBIX OTHOLICHUH B KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHOM TBOp‘lGCKOfI ACATCIIbHOCTH IIPU CO3JaHNH y‘Ie6HBIX IMPOCKTOB, pCIICHUN y‘le6HLIX n
IMMO3HABATCJIbHBIX 3a/1a4, BBINIOJIHCHNN XUMHWYCCKUX SKCIICPUMCEHTOB;,

CHOCOOHOCTH MOHUMATh ¥ IPUHUMATh MOTHUBBI, HAMEPEHHU S, IOTUKY U apTYMEHTHI IPYTUX TIPU aHATH3E Pa3TuIHBIX
BUJIOB Y4€OHOI eATeNbHOCTH;

2) MaTpUOTHYCCKOTO BOCIIUTAHUSL:
HEHHOCTHOTO OTHOHMICHUA K UCTOPUICCKOMY U HAYYHOMY HACJICAUTO OTE€UYECTBEHHOM XUMUU,

YBAXKXCHUA K ITPOLECCY TBOPUCCTBA B obmactu TCOPUU U MMPAKTUYCCKOIO0 IPUMCHCHUS XUMHUH, OCO3HAHUA TOI'O, YTO
AOCTUKCHUA HAYKU €CTh PC3YIbTAT AJIUTCIIbHBIX Ha6J'IIO,Z[eHPIfI, KPOMOTIIMBBIX SKCIICPUMCHTAJIbHBIX IIOUCKOB,
MOCTOAHHOI'O TpYyAda y‘-IéHBIX U IPAKTUKOB;



WHTEpeca U MO3HABATEILHBIX MOTUBOB B MOJTYYCHHUH U TIOCIEAYIONIEM aHau3e WH(OPMAIUU O IEPEIOBBIX
JIOCTHKEHUSX COBPEMEHHOM OTEYECTBEHHON XUMUU;

3) IyXOBHO-HPABCTBEHHOTO BOCIHUTAHUSI:
HPABCTBEHHOTO CO3HAHUS, STHUECKOTO MTOBE/ICHUS;

CIIOCOOHOCTU OLCHHBATL CUTyallul, CBA3aHHBIC C XUMWUUYCCKHUMHU SABJICHUAMH, U IDUHUMATb 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) popMupoBaHMsI KYIBTYpPbI 340POBbSI:

MMOHMMAaHHUs IEHHOCTEH 310pOBOTO U 0€301acHOro o0pa3a )KU3HH, HE0OXOJUMOCTH OTBETCTBEHHOTO OTHOIIEHHUSI K
cOOCTBEHHOMY (PU3MUECKOMY U TICUXUYECKOMY 3/I0POBBIO;

coOnrofeHns paBui 0€30IacHOT0 0OpaIEHHS C BELIECTBAMH B OBITY, TOBCEHEBHOW KU3HU U B TPYIOBOM
TSI TETbHOCTH;

MMOHUMAaHUS [IEHHOCTH TTPaBUJI MHANBUYyaTbHOTO M KOJUICKTHBHOTO 0€301acHOTO MOBEACHHS B CUTYAIIUIX,
YTPOKAIOLIUX 3I0POBBIO U JKU3HU JIIONIEH;

OCO3HaHMsI MOCIEACTBUIN 1 HEMIPUSATHS BPEAHBIX MIPUBBIUEK (YIOTPEOIEHUS aIKOT0Jis, HAPKOTHKOB, KypeHHUs!);
5) TpynoBOTO BOCIIUTAHMUS:

KOMMYHHUKATUBHOM KOMITETEHTHOCTH B YU€OHO-HCCIIEIOBATEIHCKON IEATEILHOCTH, OOIIIECTBEHHO TOJIC3HOM,
TBOPYECKOM U IPYTHX BUJIAX EATCIBHOCTH;

YCTAaHOBKH Ha aKTHBHOE y9aCTHE B PEIICHUN MPAKTUYCCKUX 3a/1a4 COIMATBHOMN HAIPaBJICHHOCTH (B paMKax CBOETO
KJ1acca, IIKOJIbI);

HHTEpPECA K ITPAKTHUYCCKOMY U3YUCHUTIO npoq)eccnﬁ pas3iindHoro poaa, B TOM 4YMCJIC Ha OCHOBC IIPUMCHCHHA
NpEAMCTHBIX 3HAHWH 110 XUMUU,

YBaXKEHUS K TPYILY, JIOIIM Tpyda U pe3yiibraTaM TPyAOBOH AeATeIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MHIUBUYaTbHOM TpaeKTOpHH 00pazoBanus, Oyayineit npodeccuu u
peanuzaiii COOCTBEHHBIX KU3HEHHBIX IIAHOB C YYETOM JIMYHOCTHBIX HHTEPECOB, CIIOCOOHOCTEH K XUMUH,
MHTEPECOB U MOTpeOHOCTEN 00111eCcTBa;

6) 9KOJIOTHYCCKOI'O BOCIIMTAaHUA:
OKOJOTHYCCKHU uenecoo6pa3H0r0 OTHOLICHHUA K MMPUPOJAC, KaK UCTOUYHUKY CYIICCTBOBAHUS KU3HU HA 3CMJ'IC;

MOHUMAaHHUS MMO0ATBHOTO XapaKTepa dKOJIOTHYECKUX MPoOIeM, BIUSHUS YIKOHOMUYECKUX MTPOIIECCOB HA COCTOSIHUE
MIPUPOJHON U COLIMAIIBHOM CpENbI;

OCO3HaHHuA HCO6XOI[I/IMOCTI/I HCIIOJIb30BaHMS IO CTIDKECHUN XUMUH JJIS peuicHus BOIIPOCOB palluOHAJIBHOT'O
MMpUPOAOIIOJIE30BAHMS,

AKTUBHOTO HENPUATHS IEHCTBUM, IPUHOCSILUX BPEA OKPYKAIOIIEH IPUPOIHON cpesie, yMEHUS IPOrHO3UPOBATh
HEeOIaronpuaTHbIE YKOJIOTHYECKUE TIOCIEACTBUS MPEANIPUHUMAEMBIX TEHCTBUN U IPEIOTBPALIATh UX;



HaJIN4Ms PA3BUTOTO KOJOTUYECKOTO MBILIICHUS, SKOJIOTUYECKON KYJIBTYPBI, OIbITA JEATEIbHOCTH KOOI HYECKOU
HaIIPaBJICHHOCTH, YMEHUS PYKOBOJACTBOBATHCS MU B II03HABATEIIbHOW, KOMMYHUKATUBHOM U COLMAIbHOMN
MPAKTUKE, CIIOCOOHOCTH U YMEHHS aKTUBHO MPOTUBOCTOSTH UCOJIOTUU XeMO(pOoOHH;

7) IEHHOCTH HAyYHOTO MO3HAHUSA:

c(OPMUPOBAHHOCTH MHUPOBO33PECHUS, COOTBETCTBYIOIIECIO COBPEMEHHOMY YPOBHIO Pa3BHUTHI HAyKH U
00I1eCTBEHHOH MPaKTHKH;

MOHUMAaHMS CrIeM(PUKA XUMUU KaK HayKd, OCO3HAHHS €€ poiii B (POPMUPOBAHUY PAIIIOHAIEHOTO HAYYHOTO
MBIIIUICHUS, CO3IaHUH [IEJIOCTHOTO MPEICTABICHHS 00 OKPYXKAIOIIEM MHPE KaK O eIUHCTBE MPUPO/IbI U YEJIOBEKa, B
[IO3HAHUU NPUPOJHBIX 3aKOHOMEPHOCTEN U PELICHNHU ITPOOIeM COXpaHEHMsI IPUPOJHOTO PAaBHOBECHS;

YO IEHHOCTH B 0COO0 3HAYUMOCTH XUMHH JIJI1 COBPEMEHHOM ITUBUIIU3AINN: B €€ TYMaHUCTHYECKOM
HaIpaBJICHHOCTH ¥ BXHOU POJIM B CO3/JTaHUU HOBOW 0a3bl MaTepHUAILHON KYJIBTYPbI, PEIICHUH TJI00AIbHBIX
MpoOJIeM YCTONYHBOTO PA3BUTHS YEIOBEUECTBA — CHIPhEBOM, YHEPTETUUECKOM, MUIIEBON U IKOJIOTUUECKOU
0€30TaCHOCTH, B Pa3BUTUU METUIIMHBI, 00ECTICUEHUH YCIOBUH YCIIEITHOTO TPYyAa M SKOJIOTHYECKH KOM(POPTHOM
JKH3HH Ka)KJ0I0 WIeHa O0IeCcTBa;

eCTeCTBeHHO—Hay‘-IHOI\/’I rpaMOTHOCTH: TIOHUMaHUA CYIITHOCTH METOJOB MMO3HAHW A, UCIIOJB3YEMBIX B €CCTCCTBCHHBIX
HayKax, CIIOCOOHOCTH UCIOJIH30BaTh IIOJIy4a€MbIC 3HAHUA [JIS aHalIn3a U OOBsACHEHUS SABJICHUN OKPYXaromero
MHUpa U MPpOUCXOAAIINX B HEM I/I3MeHeHI/II\/'I, YMCEHUA O€J1aTh 000CHOBaHHBIC 3aKJIIFOUEHHUS HAa OCHOBE HAay4YHBIX q)aKTOB
U UMCIOINXCA JAaHHBIX C HEJIBIO MOJTYUCHUA JOCTOBEPHBIX BBIBOAOB,

CIIOCOOHOCTH CaMOCTOATENLHO HCIOJIH30BaTh XUMHYECKUE 3HAHUS JJIA pCIICHUA HpO6J'I€M B pC€aJIbHBIX )XU3HCHHBIX
CUTyalluAX;

HHTEpECA K ITIO3HAHUIO U HCCHCHOB&TGHBCKOﬁ JCATCIIBHOCTU,

TOTOBHOCTH U CTIOCOOHOCTH K HETPEPHIBHOMY 00pa30BaHUIO U CaMOOOPa30BaHHUI0, K aKTHBHOMY MOJIYYEHHIO HOBBIX
3HAHUN M0 XUMUU B COOTBETCTBUH C KMU3HEHHBIMU MOTPEOHOCTIMH;

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

MerarnpeaMeTHbIe pe3ybTaThl 0CBOCHHS yueOHOTO MpeaMeTa «XUMHUA» Ha YPOBHE CPEAHEro o01iero oopazoBaHus
BKJIIOYAIOT:

3HaYUMBbIe 17151 GOPMUPOBAHUS MUPOBO33PEHUS O0YUAIOIINXCA MEXAUCIUIITTUHAPHBIE (MEXKIPEAMETHBIC)
oOlIieHayyHbIe MMOHATHS, OTPAXKAIOIIKNE 1IEJI0CTHOCTh HAyYHOM KAPTHHBI MUPA U CIEIU(PUKY METOJ0B O3HAHMUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepusi, BEIIeCTBO, SHEPTUs, BJICHHUE, IPOIECC, CUCTEMA, HAyUHBIN (DaKT,
MIPUHIINIL, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs, UCCIIeI0BaHNE, HAOMIONEHHE, U3MEPEHUE, SKCIIEPUMEHT U

JpYTHE);

YHUBCPCAJILHLBIC yqe6HHe JIeNCTBUSA (HOBH&B&TCJ’ILHHC, KOMMYHUKATHBHBIC, pGFYJ'IHTI/IBHLIe), O6CCHC‘-II/IB8.IOH_II/IC
(l)OpMI/IpOBaHI/Ie q)YHKLIHOHaHBHOﬁ T'paMOTHOCTH U COIMATBLHON KOMIETEHITUN 06yqa10mnxc>1;

CIIOCOOHOCTh 06yqa101111/1xc;1 HCIIOJIB30BATh OCBOCHHBIC MCKIUCHTUIIIIMHAPHBIC, MUPOBO33PCHYCCKUC 3HAHUA U
YHUBCPCAJILHLIC y‘-IC6HBIC JIENCTBHS B IIO3HABATEIbHON U COLIMAIBHOM ITPAKTHKCE.

MeTaHpe,[[MeTHBIC PE3YIbTaThl OTPAKAKOT OBJIAACHNC YHUBCPCAJIbHBIMU y‘IC6HBIMI/I IMO3HaBaTCIbHBIMH,
KOMMYHUKAaTUBHBIMU U PETYIIATHBHBIMHA JICHCTBUSMU.



OgJajzicHe YHUBEPCAIBHBIMY yU4eOHBIMU MTO3HABATCIBHBIMU JICHCTBHUSIMU:
1) 6a3oBbIE TOTHUECKHUE JCHCTBUS:
CaMOCTOSTEIILHO (POPMYITUPOBATH U aKTYaIIM3UPOBATH IPOOIEMY, BCECTOPOHHE €€ pacCMaTpHUBaTh;

ONpCACIIATh LUCIIN ACATCIbHOCTH, 3a1aBasi MapaMETpPbl U KPUTCPUH UX NOCTUKCHUA, COOTHOCHUTD PC3YJIbTAThI
JACATCIBHOCTHU C IIOCTABJICHHBIMU LICIISAMU,

HCIIOJIB30BaTh IIPU OCBOCHUH 3HAHUU IIPUEMBI JJOTUYECKOTO MBIIJIEHUS — BBIACIATh XapAaKTEPHbIE IPU3HAKH
MOHATUM U yCTaHABIMBATh UX B3aUMOCBS3b, UCIOJIb30BATh COOTBETCTBYIOIIME TOHATHUS /1151 OObSICHEHUS
OTJENbHBIX (PAKTOB U SBJICHUM;

BBI6I/IpaTB OCHOBAaHUA U KPUTCPUU JIA KJ'IaCCI/I(i)I/IKaIII/II/I BEHICCTB U XUMHNUYCCKHUX peaKuHﬁ;
YCTaHaBJIMBaTh MPUIUHHO-CIICACTBCHHBIC CBA3U MCKAY N3YyYaCMbIMU SBJICHUAMMU

CTPOUTH JIOTUYECKUE PACCYXKACHUS (MHIYKTUBHBIE, I€AYKTUBHBIE, 110 aHAJIOTUN), BBISIBIATH 3aKOHOMEPHOCTU U
IIPOTUBOPEUHSI B paCCMATPUBAEMBbIX SIBIICHUSAX, (POPMYIHPOBATH BHIBOJIBI U 3aKIIIOUECHHUS,;

IMPUMCHATH B ITPOLECCE MMO3HAHUSA, UCITOJIB3YEMBIC B XUMHUH CUMBOJIMYCCKUEC (3HaKOBBIe) MOJICJIN, HpeO6paSOBBIBaTB
MO/IETTbHBIE TIPEJICTABIICHUS — XUMUYECKUN 3HAK (CMMBOJT) JIEMEHTa, XUMHUUecKasi opMysia, ypaBHEHHE
XAMHYECKON p€akuun — npyu pCICHNN yqe6HBIX MMO3HAaBATCJIbHBIX U IPAKTUYCCKUX 3a/iay, IPUMCHATHL Ha3BaAHHBIC
MOACIBbHBIC IPCACTABICHUA AJIs BBISABICHUA XapaKTCPHBIX ITPU3HAKOB M3Yy4YA€MbIX BEIICCTB U XUMHUUYCCKHX
peaKuuii.

2) 6a30BbI€ UCCIIENOBATEIBCKHUE ICHCTBHUS:
BJIaJICTh OCHOBAMH METOJIOB HAYYHOTO TIO3HAHHS BEIISCTB U XUMHUUYCCKUX PEaKIIN;

(bOpMYJ'II/IpOBaTI: OeJIk 1 3aJa4u UCCIICAOBaHUs, HCIIOJIB30BaTh IMOCTAaBJIICHHBIC 1 CAMOCTOATCIBHO
C(bOpMYJ'II/IpOBaHHBIC BOIIPOCHI B KAYECTBE MHCTPYMCHTA IIO3HAHUSA X OCHOBBI IJIA (bOpMI/IpOBaHI/IH T'UITIOTE3HI 110
IIPOBEPKE IMMPABUIBHOCTHU BbICKA3bIBACMBIX CY)I(I[eHI/II‘/'I;

BJIa/IETh HABBIKAMH CAMOCTOSITENIFHOTO IIJIAHUPOBAHUS U ITPOBEACHUS YIEHUYECKUX IKCIIEPUMEHTOB,
COBEpIICHCTBOBATh YMEHHMsI HAOIIOAATH 32 XOJIOM IPOIIecca, CAMOCTOSTENIHO MPOTHO3UPOBATh €TO PE3YIbTAT,
dbopmynupoBarh 0600111eHNS U BBIBOABI OTHOCUTEIHHO JOCTOBEPHOCTH PE3y/IbTaTOB UCCIIEIOBaHMS, COCTABIATh
000CHOBaHHBIN OTYET O MPOJIeNIaHHOM paboTe;

HpI/IO6pCTaTB OIIBIT yququCKOﬁ HCCIE0BATEIbCKOM U HpOCKTHOﬁ JACATCIIbHOCTH, IIPOABIIATH CIIOCOOHOCTH U
TOTOBHOCTB K CAMOCTOATCIIbHOMY ITOUCKY METOAOB PCIICHUS ITPAKTUICCKUX 3aa4, IPUMCHCHUIO PA3JIMIHBIX
MCTOAOB IIO3HAHMA.

3) pabota ¢ uHpopmMarueit:

OPUCHTHUPOBATLCA B PA3JIMYHBIX HCTOYHUKAX HH(bOpMaHHH (Haquo—nonmepHaﬂ JIATCPATypa XUMHUYCCKOT'O
COACPIKAHUS, CIIPABOYHBIC HOCO6I/I$I, pPeCypPChI I/IHTepHeTa), AHAJIU3UPOBATDH I/IH(i)OpMaI_II/IIO Pa3JINYHbIX BUAOB U
(l)OpM NpeaACTaBJICHUS, KPUTHYCCKU OLICHUBATDH e€ AOCTOBCPHOCTH U HETIPOTHUBOPCUUBOCTD,

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

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



CaMOCTOSITEJILHO BBIOMPATh ONTHUMAIbHYIO (POpPMY MpeacTaBiIeHUs HH(POpMALUH (CXeMbl, TpapUKH, AUarpaMMBbl,
TaOUIIBI, PUCYHKH U APYTHE);

MCIOJIb30BaTh HAYYHBIN S3BIK B KAYECTBE CPENICTBA MPU padOTe ¢ XUMUYECKOU MH(POPMAITUECH: IPUMEHSITh
MeXMpeaMeTHbIE (PU3NIeCKUE U MaTEMAaTUYECKUE) 3HAKA U CUMBOJIBI, JOPMYITBI, a00peBUATYPHI, HOMEHKIIATYPY;

HCIIOJIB30BAaTh U HpCO6pa3OBBIBaTB 3HAKOBO-CUMBOJIMYCCKUEC CPCACTBA HANIAHOCTHU.
OBJI&[[GHI/IG YHUBCPCAJIbHBIMU KOMMYHHUKAaTHBHBIMU ZIGﬁCTBPI?IMPII

3aJ1aBaTh BOMPOCHI TI0 CYIIECTBY OOCYK/TIaeMOi TEMBbI B X0OJI¢ JUAJIOTa W/WUJIH JUCKYCCUH, BBICKAa3bIBATh HJICH,
(bopMyITHpPOBATh CBOU MPEIOKEHIS OTHOCHTEIHLHO BBITIOTHCHHUSI MIPEIJIOKCHHOHN 3a/1a4H;

BBICTYIATh C MIPE3EHTALEN pe3yIbTaTOB [T03HABATEILHOM JIESTEIIbHOCTH, MOJIyYEHHBIX CAMOCTOSITENIbHO WU
COBMECTHO CO CBEPCTHHUKAMH IIPH BBIITOJHEHUU XUMUYECKOTO IKCIIEPUMEHTA, IPAKTHUECKO pabOThI IO
HCCIJIEZIOBAHUIO CBOMCTB U3y4aeMbIX BEILIECTB, peajin3ally yueOHOro mpoeKkTa u GopMylIupoBaTh BIBOJbI IO
pe3ynbTaTaM MpoBeIEHHBIX UCCIIEA0BaHNN MyTEM COMIACOBAHUS MO3ULIUHI B X0€ 00CYXIEHHS 1 0OMEHa
MHEHHSIMU.

OBnazieHNe YHUBEPCAIBHBIMY PETYIATUBHBIMU JIEUCTBUSMH:

CaMOCTOSITENILHO TJIAHUPOBATh U OCYIIECTBIIATH CBOIO MTO3HABATEIbHYIO JESITEIbHOCTD, ONPeesss e€ ey U
3a/1a4M, KOHTPOJUPOBATH U TI0O MEPE HEOOXOAMMOCTH KOPPEKTHUPOBATH MIPEAIaraéMblii alTOPUTM JICUCTBHUH MpH
BBITIOJTHCHUH YI€OHBIX U MCCIIEIOBATENIbCKUX 3a/1a4, BRIOUpaTh Hanbosee 23GEeKTUBHBIN CITOCO0 MX PEIICHHUS C
y4€TOM IOJIy4eHUSI HOBBIX 3HAHUM O BEIIeCTBaX U XMMHUECKHX PEaKIUsX;

OCYILIECTBIISATH CAMOKOHTPOJIb CBOEH NEATENbHOCT HA OCHOBE CaMOAHaIN3a U CAMOOLICHKH.
INPEAMETHBIE PE3VYJ/IbTATbI

10 KJTACC

IIpenmeTHBbIE pe3ynbTaThl OCBOCHUS Kypca «Opranndeckas XUMMUs) OTPAXKaIoT:

c(hOpPMUPOBAHHOCTH MPEACTABICHUIN 0 XUMUUYECKON COCTABIISIIONIEH €CTeCTBEHHO-HAYYHOM KapTHHBI MUPA, POJIH
XMMHHU B IO3HAHUU SBJICHUN MPUPOJIBL, B (GOPMUPOBAHUU MBILUICHUS U KYIBTYPbl TUUYHOCTH, €€ (QYyHKIIMOHATBHO I
IPaMOTHOCTH, HEOOXOIUMOH JUIsl pelIeHHs] TPAKTHYECKUX 3aa4 U SKOJIOTUYECKH 000CHOBAHHOTO OTHOIICHHUS K
CBOEMY 37I0POBBIO U IIPUPOHOH CpEIIE;

BJIQ/ICHUE CUCTEMON XUMUYECKUX 3HAHHH, KOTOpas BKJIFOYAET: OCHOBOIIOJIATAIOIINE MOHITUS (XUMUYECKUN
AIIEMEHT, aToM, SJIEKTPOHHAs 000JI04Ka aToMa, MOJIEKYJ1a, BaIECHTHOCTb, AJIEKTPOOTPULIATEIbHOCTh, XUMUYECKas
CBSI3b, CTPYKTYpHast popmyna (pa3BEpHyTas U COKpall€HHas), MOJIb, MOJIIPHAsl Macca, MOJISIPHBIN 00bEM,
yIIEPOAHBIN CKeNeT, GYHKIMOHATbHAS TPYIINa, PaluKai, U30MEpHs, U30MEPbI, TOMOJIOTUYECKUH PsiJl, TOMOJIOTH,
YIJIEBOJIOPO/IbI, KUCIOPO/ U a30TCOJIEpKAlllhe COECAMHEHUSI, MOHOMED, OJUMED, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYIISIPHBIE COETMHEHMS); TEOPUU U 3aKOHBI (TEOPUs CTPOEHHUS OPraHnYeCcKHX BelecTB A. M.
BytnepoBa, 3akoH COXpaHEHUSI MacChl BEIIECTB); 3aKOHOMEPHOCTH, CAMBOJIUYECKUH S3bIK XUMUH;
MHPOBO33PEHUECKUE 3HAHMUS, JIEKAIINE B OCHOBE IOHUMAHUS IPUYUHHOCTU U CUCTEMHOCTH XUMHUYECKHUX SIBICHU,
(hakTOJIOTUYECKUE CBEICHHUS O CBOMCTBAX, COCTABE, MOMYYCHUH U 0E30TTaCHOM HCIIOJIb30BAHUN BKHEUIITUX
OpPraHMYECKUX BEIIECTB B OBITY U MPAKTHUECKOU ACATETHHOCTH YEIIOBEKA,;

c(hOpPMUPOBAHHOCTh YMEHHH BBISBIISATH XapaKTEPHBIC MPU3HAKU MOHITHI, YCTAHABIMBATH UX B3aUMOCBSI3b,
HCIIOJIb30BaTh COOTBETCTBYIOLUE MOHATHUS IIPHU ONUCAHUU COCTABa, CTPOEHHUSI U MIPEBPALIEHUNA OPraHUYECKUX
COCIUHEHMI;



c(hOpPMUPOBAHHOCTh YMEHHI HCIIOJIB30BATh XUMHUUYECKYIO CHMBOJIUKY JUISI COCTABJICHHSI MOJICKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIEHHOM) (OPMYIT OPraHUYECKIX BEIISCCTB M YPABHCHHUI XUMHYECKHX PEaKIIHiA,
M3rOTABJIMBATH MOJEIIH MOJIEKYJI OPraHUYECKUX BEILECTB ISl MIUTIOCTPALMU UX XUMUYECKOTO U
MPOCTPAHCTBEHHOIO CTPOECHUS;

c(OpMHPOBAHHOCTb YMEHHUI YCTAHABIUBATh IPUHAIICKHOCTD U3YYCHHBIX OPraHUYEeCKUX BEIIECTB 110 UX COCTaBY
U CTPOCHHUIO K OIIPEAEIEHHOMY KJIacCy/TpyIIe COSANHEHNH (YITIeBOIOPOABI, KUCIOPOI B a30TCOAEPIKALIHE
COEJIMHEHUS], BBICOKOMOJIEKYIIIPHBIE COEIMHEHUS ), IaBaTh UM Ha3BaHMsI 10 CUCTEMAaTHUECKO HOMEHKIIaType
(IUPAC), a Take npuBOIUTH TPUBHUAJIbHbIE HA3BAHUS OTAEIbHBIX OPraHMUECKUX BEIIECTB (ITHIIEH, IPOIUIIEH,
alleTUIICH, TUJICHIIUKOJIb, IIIULEPUH, PEeHOII, GOpMaIIbETH, alleTalbICTH]l, MypaBbHUHAS KHCIOTA, YKCYCHAs
KHUCJIOTA, OJICMHOBAsI KUCIIOTA, CTEAPUHOBAS KHCJIOTa, TIIFOK03a, (PPyKTO3a, KpaxMall, [eJUII0I03a, NINIHH);

c(hOpPMHUPOBAHHOCTh YMEHHMSI ONIPENENSATh BUAbl XUMUYECKOHN CBSI3U B OPraHUYECKUX COETUHEHUSIX (OAUHAPHBIE U
KpaTHbIE);

c(hOpPMUPOBAHHOCTh YMEHHMSI IPUMEHSTH MOJI0KEHNS TEOPUHU CTPOEHUS opranndeckux Bemects A. M. Bytneposa
U1 00BSCHEHUS 3aBUCUMOCTH CBOMCTB BEILIECTB OT UX COCTABa U CTPOEHUS; 3aKOH COXPAaHEHUS MacChl BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHHUI XapaKTepPHU30BaTh COCTaB, CTPOCHUE, PU3NUECKUE M XUMHUECKHUE CBONCTBA TUITUIHBIX
HpeHCTaBHTCHeﬁ paSJ'II/I‘-IHI)IX KJIaCCOB OpFaHI/I'-IeCKI/IX BCIIICCTB (MeTaH, 9TaH, 3TUJICH, HpOHI/IJ'IeH, all€THUJICH,
oyraauen-1,3, metunOyraauen- 1,3, 6eH301, METaHOJ, STAHOJI, dTHJICHIJIUKOJIb, TIIUIEPUH, PEHOJI, alleTaTbJACTH/I,
MypaBbHHAS U YKCYCHAsI KMCIIOTHI, TIIFOK03a, KpaxMal, [eJUTi0I03a, aMHHOYKCYCHAsI KUCIIOTA), MILTIOCTPUPOBATH
FeHeTI/I‘—IeCKYIO CBA3b Me>1<11y HUMHU ypaBHeHI/ISIMI/I COOTBeTCTByIOHII/IX XUMHNYCCKHUX peaKHI/Iﬁ C UCITIOJIB30BAHUECM

CTPYKTYPHBIX (POPMYIT;

c(OpPMHUPOBAHHOCTb YMEHHS XapaKTePHU30BaTh HCTOYHUKH YIIIEBOJAOPOIHOTO ChIPbs (He(Th, MPUPOIHBII ra3,
YTOJIb), CIIOCOOBI UX MEPEPAOOTKH M MTPAKTUIECKOE MPUMEHEHHUE MPOTYKTOB MEPepadOTKH;

c(OpPMUPOBAHHOCTh YMEHHM MPOBOJUTH BHIYUCICHHS 10 XUMUYECKUM ypaBHEHUSIM (Macchbl, 00bEMa, KOJIMYeCcTBa
MCXOJTHOTO BEUIECTBA WM MPOAYKTa PEaKlUy M0 U3BECTHBIM Macce, 00bEMY, KOJTHUECTBY OJHOTO M3 UCXOJIHBIX
BEIIECTB WIN MPOAYKTOB PEaKIINH);

C(bOpMI/IpOBaHHOCTB YMeHI/Iﬁ BJIaACTh CHCTEMOM 3HaHUM 00 OCHOBHBIX MCTOJaxX HAYYHOI'O IIO3HAHM,
HCIIOJIB3YEMBIX B XUMHH IIPHU U3YUICHHUH BCUICCTB U XUMHUYCCKUX SIBJICHUI (Ha6J'IIO,[[eHI/Ie, HU3MCEPECHUC, DOKCIICPUMCHT,
MOI[GJ'II/IpOBaHI/Ie), HCIIOJIBb30BaTh CUCTEMHEBIC XUMHWYCCKUE 3HAHUA I IIPUHATUA peI_HeHI/Iﬁ B KOHKPETHBIX
JKU3HCHHBIX CUTYyallUuAX, CBA3AHHbBIX C BCIICCTBAMU U UX IPUMCHCHUCM,

c(hOpMUPOBAHHOCTH YMEHHI COOMIONATh MPABUIA MTOJIb30BAHUS XUMUUYECKON MOCYI0H 1 1a60paTOpHBIM
o0opynoBaHueM, a TaKkKe MpaBuiia OOPAIEHHs C BEIIECTBAMHU B COOTBETCTBUU C UHCTPYKIUSMU IO BBHITTOTHEHHUIO
71a60PaTOPHBIX XUMUYECKUX OTBITOB;

c(OPMHPOBAHHOCTh YMEHUH TUIAHUPOBATh U BBITIOJIHATh XUMUUECKUN SKCIIEPUMEHT (IIPEBpaIeHHUs OPTaHUYECKUX
BEIIECTB IIPU HAI'PEBAHUU, ITOJIyUEHUE 3TUJIEHA U U3YYEHUE €TI0 CBOMCTB, KAYECTBEHHBIE PEAKIIUN OPraHN4 €CKUX
BEIIECTB, JAeHATypalys OeJIKOB IIPU HarpeBaHUM, LIBETHBIE PEaKIMH OEIKOB) B COOTBETCTBUU C IIPABUIAMU TEXHUKH
0€30MacHOCTH MpH OOpALIEHUH C BELIECTBaMU U Ja00paTOpHBIM 000PYI0BaHUEM, IPEACTABIATH PE3YAbTAThI
XHMUYECKOTO FKCIIEPUMEHTA B (JOpMeE 3aliCH YPaBHEHUH COOTBETCTBYIOIIMX peakiyii ¥ (GOpMYIHUPOBaTh BBIBO/IBI
Ha OCHOBE ITHX PE3YIbTaTOB;

c(OPMHPOBAHHOCTh YMEHUN KPUTUYECKH aHATU3HPOBATH XUMHUECKYIO0 HH(OPMAIIHIO, TOTY4aeMYIO U3 pa3HbIX
MCTOYHHUKOB (CpencTBa MaccoBoi nHpopmanuu, IHTepHET U Ipyrux);



c(OpPMHPOBAHHOCTb YMEHUN COOIIIOATH MPaBHJIA SKOJIOTHUYECKH 11eTIeCO00Pa3HOTO MOBEACHUS B OBITY U TPYAOBOI
JEATENBHOCTHU B LIEJIAX COXPAHEHUs CBOETO 310POBbs M OKPYKAIOIIEH IPUPOJIHOM CPEIbl, 0CO3HABATH OIIACHOCTh
BO3/CHCTBUS HA KUBbIE OPraHU3MbI ONPEAEIEHHBIX OPraHUYECKUX BEIIECTB, IOHUMAas cMbIci nokaszarens [IJIK,
MOSICHATH Ha IPUMepax CrocoObl YMEHBIICHHUS U MPEJOTBPALICHHS UX BPETHOTO BO3ACHCTBUS HA OPraHu3M
YEJI0BEKA;

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

JUIS CHETbIX U CIa00BUASIINX 00yJaIOLUXCS: YMEHHUE UCIIOIB30BaTh PEIbe(PHO-TOUEUHYIO CUCTEMY 0003HAYEHU
JI. Bpaiins ans 3anucu XuMUIecKux GopMyiL.

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

c(OpPMHUPOBAHHOCTH MPEACTABIECHUMN: O XMMHUECKOM COCTaBIISIIONIEH €CTECTBEHHO-HAYYHOW KapTUHBI MUpa, POJIU
XMMMHU B IO3HAHUU SIBJICHUN TPUPOJIbL, B (GOPMUPOBAHUU MBILUICHUS U KYJIBTYPbl TMUYHOCTH, €€ (QYHKIIMOHATBHOU
IPaMOTHOCTH, HEOOXOIMMOH JUTsl pelIeHHs] MPaKTHUECKUX 3a1ad U SKOJIOTUYECKH 000CHOBAHHOTO OTHOILIEHHUS K
CBOEMY 37J0POBBIO U IIPUPOJHOM CPEIE;

BIIAJICHUE CUCTEMON XUMHUECKUX 3HAHUHM, KOTOPAsi BKIIOYAET: OCHOBOIIOJIATAIONINE MTOHATHS (XUMHYECKUN
AJIEMEHT, aTOM, U30TOTI, S-, P-, d- STIEKTPOHHBIE OPOUTAIIM ATOMOB, HOH, MOJIEKYJIAa, MOJIb, MOJIIPHBIN 00BEM,
BaJICHTHOCTD, AIIEKTPOOTPUIIATEITLHOCTh, CTENIEHh OKUCIICHUS, XUMHYECKas CBsA3h (KOBaJEHTHAs, MOHHAS,
MeTaJlInyecKasi, BOJOPOIHAs ), KpUCTATNYECKasi peri€Tka, TUITbl XUMHUUYECKHX PEaKIHii, pacTBOP, MEKTPOJIUTHL,
HERJIEKTPOJIUTHI, DJEKTPOIUTUYECKAST AUCCOLUALINS, OKUCIUTEIh, BOCCTAHOBUTEIb, CKOPOCTh XUMUYECKOI
peakuuu, XUMUYECKOE PABHOBECHE); TEOPUH U 3aKOHBI (TEOPHS SIEKTPOIUTUUECKON AUCCOIMAIINN, IEPUOTNIECKUI
3axoH /. 1. MenzeneeBa, 3aKOH COXpaHEHUS! MacChl BEIIECTB, 3aKOH COXPaHEHUsI U MTPEBPALLEHHS SHEPTUU TIPU
XUMHUYECKUX PEAKIIHIX), 3aKOHOMEPHOCTH, CHMBOJIMYECKUN S3bIK XUMHUH, MUPOBO33PEHUYECKIE 3HAHUS, JIeXKAIIHE B
OCHOBE NMOHUMAHHUS IPUUYUHHOCTH U CUCTEMHOCTU XUMUYECKUX SIBIICHUH, (DaKTOJIOTUUECKUE CBEICHUS O
CBOICTBAx, cOCTaBe, MOJIY4YeHUU U OE30M1aCHOM HCIOJIb30BaHUHU BAXKHEUIIINX HEOPTaHUYECKUX BEIIECTB B OBITY U
MIPAKTUYECKOH IeATeIbHOCTH YeJIOBEKa,

C(bOpMI/IpOBaHHOCTB YMGHI/Iﬁ BbBISIBJIAATD XapPAaKTCPHBIC IIPU3HAKHU HOHHTHI;'I, YCTaHaBJIMBATb UX B3aAUMOCBA3b,
HCIIOJIB30BATh COOTBETCTBYIOIIUEC IMTOHATUSA ITPHU OIIMCAHNHU HEOPraHNMYCCKUX BEIICCTB U UX npeBpameHI/Iﬁ;

c(OPMHPOBAHHOCTh YMEHUN UCIOJIb30BaTh XUMUYECKYIO0 CUMBOJIMKY JUIsl COCTaBJIEHUs (pOpMYIT BEIIECTB U
ypaBHEHUH XUMUYECKUX peakiuii, cucremarnyeckyto HoMeHkiarypy (IUPAC) u TpuBnanbHble Ha3BaHUS
OT/EIbHBIX HEOPraHMUECKUX BelIeCTB (YrapHbli ra3, yrJIEKUCIbli ra3, aMMHak, raméHas U3BeCTb, HeraméHas
U3BECTh, IUTHEBASI COJA, MUPUT U JPYTrHe);

C(bOpMHpOBaHHOCTB YMCHI/Iﬁ ONpCaACIIATh BAJICHTHOCTD U CTCIICHb OKUCIICHUS XUMHWYCCKUX 3JICMCHTOB B
COCAUHCHUAX pA3JIMIHOI0 COCTAaBa, BUJ XHUMHUYECKON CBI3H (KOBaJ'IeHTHaH, HOHHAas, MCTAJIJINYCCKasd, BO,I[OpO,Z[HaH) B
COCAMHCHUAX, THUII KpHCT&J’IJ’IH‘ICCKOfI peI_HéTKI/I KOHKPCTHOT'O BCIICCTBA (aTOMHaH, MOJICKYJIApHas, NOHHAsd,
MeTaJ'IJII/I‘-IeCKaﬂ), XapaKkTep CpeAbl B BOAHBIX PACTBOPAX HCOPraHUYCCKUX COCHHHGHHﬁ;

C(bOpMHpOBaHHOCTB YMGHI/II>’1 YCTAaHABJIUMBATh NPUHAIIICKHOCTD HCOPIraHNYCCKUX BCIICCTB 110 UX COCTABY K
OHpCI[CJ'IéHHOMy Knaccy/rpynne COCIUHEHU M (HpOCTLIe BCIICCTBA — MECTaJIJIBI U HEMETaJlJIbl, OKCHUAbI, OCHOBAaHMA,
KHUCJIOTHI, aM(I)OTCpHBIC TUAPOKCU DI, COJ'II/I);

C(bOpMHpOBaHHOCTB YMCHI/Iﬁ PACKPBIBATL CMBICI IICPUOJUYUCCKOTO 3aKOHA I[ H. Mengeneena u ACMOHCTPUPOBATH
€ro CUCTCMATU3UPYIOLIYIO, O6’b$ICHI/ITe.HBHy10 " NPOTHOCTUYCCKYIO (I)YHKI_II/II/I;



c(hOpMUPOBAHHOCTh YMEHHI XapaKTEPH30BaTh AMEKTPOHHOE CTPOSHUE aTOMOB XUMUYECKUX AIIEMEHTOB 1—4
niepuoioB [lepuonnueckoil cucrembl xumudeckux aeMenToB Jl. . MeneneeBa, UCnolib3yst HOHATHS «S-, p-, d-
ANIEKTPOHHBIEC OPOUTATINY, «IHEPTETHUECKHIE YPOBHIUY», OOBSICHSATH 3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB
XUMHUUYECKUX JEMEHTOB U UX COCIMHEHUH 10 NleproaaM U rpynnam [leproanueckoil CHCTEMbI XUMUYECKUX
anemenToB /I. 1. MeHelneena;

c(OpPMHPOBAHHOCTh YMEHHUI XapaKTEPU30BaTh (OMMCHIBATH) OOIINE XUMUIECKHE CBOMCTBA HEOPTaHMUYECKUX
BEILIECTB PA3JIMYHBIX KJIACCOB, IOATBEPKAATh CYLLIECTBOBAHNE FEHETUYECKON CBA3U MEXIY HEOPTraHNYECKUMHU
BEILIECTBAMU C IIOMOIIBIO YPABHEHUHN COOTBETCTBYIOLIUX XUMUYECKUX PEAKIINIM;

c(hOpPMHUPOBAHHOCTH YMECHHSI KJTACCU(DUIIMPOBATH XUMHUUYECKUE PEAKITUH 110 PA3IMYHBIM ITPU3HAKAM (YHCITY U
COCTaBY pearupyromnx BEIICCTB, TSIIIOBOMY dPPEKTY peaKkIuu, N3MCHCHHIO CTCIICHEH OKHCIICHUS JJICMECHTOB,
00paTHMOCTH peaKlMy, yIacTHIO KaTaau3aTopa);

c(OpPMHUPOBAHHOCTh YMEHHMM COCTABIATh YPaBHEHMSI pEaKIIUN Pa3IMUHbIX TUIIOB, TIOJIHBIE U COKPAILIEHHBIE
YpaBHEHHUS peakluii MOHHOTO 0OMEHa, yUYUThIBAsl YCIOBUS, MPU KOTOPBIX 3TH PEAKIIUU UIIYT 0 KOHIIA;

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

c(hOpPMHUPOBAHHOCTh YMEHHUH PAaCKPbIBAaTh CYIIIHOCTh OKHCIUTEIHHO-BOCCTAHOBUTENBHBIX PEAKIIMI TOCPEICTBOM
COCTAaBJIEHHUS AIIEKTPOHHOTO OaliaHca ITUX PeaKIuii;

c(hOpPMHUPOBAHHOCTh YMEHHUM OOBACHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKON PEAKIUH OT Pa3IuYHbIX (DAaKTOPOB;
XapakTep CMENIEHUs XUMUYECKOTO PaBHOBECHS B 3aBUCHMOCTH OT BHEIIHETO Bo3aelcTBus (mpunnun Jle [larense);

c(hOpPMHUPOBAHHOCTh YMEHHM XapaKTEepU30BaTh XUMHUECKHUE MTPOLIECCHI, JISKALTUE B OCHOBE MPOMBIIIJICHHOTO
MOJIyYEHHS] CEPHOM KUCIIOTHI, aMMHUaKa, a Takke cpOpMUPOBAHHOCTD MPEACTABICHUN 00 OOIINX HAYYHBIX
MPUHIIMIIAX ¥ SKOJOTHYECKUX MPoOieMax XMMHUECKOTO MPOU3BO/ICTBA;

C(bOpMI/IpOBaHHOCTB YMeHI/Iﬁ IIPOBOJAUTH BBIYHCICHHA C UCIIOJIb30BAHUEM INOHATHA «MacCOBas O0JId BECIICCTBA B
PacTBOPEC», 00BEMHEBIX OTHOIIICHHH I'a30B IIpu XUMHUYCCKUX pE€AKIUAX, MaCChl BENICCTBA UJIN 00B€Ma ra3os I10
HU3BECTHOMY KOJIMYECTBY BEIICCTBA, MacCE UIIN O6’BéMy OAHOI'O M3 YYAaCTBYIOHIUX B PCAKIHWH BEIICCTB, TCIIJIOBOT'O
B(b(beKTa p€akiry Ha OCHOBEC 3aKOHOB COXpaHCHHUA MAaCChI BCIICCTB, IIPCBpallICHUA U COXPAHCHUS SHEPIruu,

c(hOpPMUPOBAHHOCTH YMEHH COOMIONATh MPaBUIa MOJIb30 BAHUSI XUMHUECKOU MOCYI0H U 1abopaTopHbIM
o0opynoBaHueM, a TaKkKe MpaBuiia OOPAIEHHs C BEUIECTBAMHU B COOTBETCTBUH C MHCTPYKIIUSIMU IO BHITIOJHEHUIO
71a060PaTOPHBIX XUMUYECKUX OTBITOB;

c(OpPMHPOBAHHOCTb YMEHUH TUIAHUPOBATh U BBIIOJIHATh XUMUYECKUN SKCIIEPUMEHT (Pa3JioKeHue mepoKCHia
BOJIOPO/Ia B IPUCYTCTBUM KaTaJIN3aToOPa, ONPEAEICHUE CPE/ibl pACTBOPOB BEILIECTB C IOMOIIBIO0 YHUBEPCAIBHOTO
MH/IMKATOPA, BIUSHUE PA3INYHBIX (PaKTOPOB Ha CKOPOCTh XUMUYECKON peaKlny, peakiii HOHHOTO OOMEHa,
KaueCTBEHHbIE peakIM Ha Cylb(ar-, KapOoHAaT- U XJIOPHUI-aHUOHBI, Ha KATHOH aMMOHMUSI, pEeLLICHHE
HKCTIEPUMEHTANIBHBIX 33/1a4 1o TeMaM «Metauibl» u «Hemeramisl») B COOTBETCTBUU C IPABUIIAMU TEXHUKH
0€301MacHOCTH MpH OOpALIEHNH C BELIeCTBaMU U Ja00paTOpHBIM 000pYA0BaHUEM, IPEACTABIATH PE3YAbTAThI
XMMUYECKOTO FKCIIEPUMEHTA B (JOpMeE 3alMCH YpaBHEHUH COOTBETCTBYIOIUX PEAKIMNA U (POPMYITMPOBATH BHIBOJIBI
Ha OCHOBE ITHX PE3YIbTaTOB;

C(bOpMPIpOBaHHOCTB YMCHI/Iﬁ KPUTHYCCKU aHAJIU3UPOBATHE XUMHUUYCCKYIO I/IH(I)OpMaI_[I/IIO, MOJIYy4aCMYI0 M3 pa3HbIX
HCTOYHHUKOB (CpCI[CTBa MacCoBOM KOMMYHUKAIIUU, I/IHTepHeT n ,Z[pyFI/IX);



c(hOpMHUPOBAHHOCTh YMEHHI COOIONATH MPaBUIIa SKOJIOTHIECKH 11eJIecO00pa3HOTO MOBEACHUS B OBITY U TPYIOBOI

NESTEILHOCTH B LIEJISX COXPAHEHHUS CBOETO 3/I0POBbs M OKPYKAIOIIEH MPUPOIHOM Cpe/Ibl, 0CO3HABATh ONTACHOCTh

BO3/CHCTBUS HA KUBbIE OPTaHU3MbI ONPEAEIEHHBIX BEUIECTB, NOHMMAasA cMmbIci nokaszarens [I/IK, noscusaTe Ha

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

JJIA O6yanOH1HXCSI C OI'paHNYCHHBIMH BO3MOXHOCTAMU 310POBbA: YMCHUC ITPUMCHATL 3HAHUA 00 OCHOBHBIX

AOCTYIIHBIX METOJAAaX MMO3HAHUA BCUICCTB U XUMHWYCCKUX HBJ’IGHHﬁ;

TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KonuuecTBo yacoB
OJEeKTPOHHBIE
No HanmenoBanue pa3nenoB u Tem Mpaxrie (urdpoBsbie)
IPOrpaMMBbI KonTponsn P 00pa3oBaTebHbIE
/1 porp Bcero P CKHE p
e pabo
bIC pa0OTHI paGoTHl pecypebl
Pasznen 1. Teopernueckue 0CHOBBI OPraHUYECKOM XUMHUH
IIpenmeT opraHn4ecKo .
peIMeT OpraHNYeCKOW XUMUHU BuGmorexa [[OK
1.1 Teopust CTpOEHMS OPraHUYECKUX 3
. https://myschool.edu.ru/
coennHenuit A. M. byrneposa
Hroro no pazneny 3
Paznen 2. YrneBonopoib
[IpenenbHbIE yIIIEBOAOPOABI — bubmoreka IIOK
2.1 2
aJIKaHbI https://myschool.edu.ru/
HenpenenbHbie yrieBoa0pOIbI: bu6moreka [IOK
2.2 6 1
aJIKCHBI, aJIKaIUCeHBI, aJIKUHBI https://myschool.edu.ru/
2.3 ApomaTuueckue yriieBoa0pOabl 2 Butmrorexa OK
' P 4 HOPOA https://myschool.edu.ru/
24 IIpupoaHbie UCTOYHUKHU 3 1 bubmuoteka [IOK
’ yIIEBOJIOPOIOB U UX TMepepadoTka https://myschool.edu.ru/
Hroro no pazneny 13
Paznen 3. Kucnopoaconep:xaiiye opraHuue€CcKie COeIMHEHUS
bubmuoreka [IOK
3.1 C . D 3
THPTHL. ECHOT https://myschool.edu.ru/
Ansnerunbl. KapOoHOBBIE bu6muoreka [IOK
3.2 7 1
KUCIOTHL. Cll0’KHBIE (PUPBI https://myschool.edu.ru/
3.3 Vrnesoabl 3 1

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

Hroro no paszneny

13

Paznen 4. Azorcoaepkaiue opraHu4ecKrue CoequHEHUs

4.1 AMuHBI. AMUHOKHACIIOTEL. beku

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

Hroro no pazneny

Pasznen 5. BeICOKOMOJIEKYISIPHBIE COCAMHEHUS

bubmoreka [IOK
5.1 IT .K .B 2
JACTMACCRL. RayTyKHt. BOJIOKHA https://myschool.edu.ru/
Hroro no pazneny 2
OBUIEE KOJIMYECTBO YACOB I10 34

[TPOI' PAMME
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11 KJTACC

KonnuectBo yacoB

N;_) HanmenoBanue pas3znenoB u Tem Korrpon | Tlpaxmaa 3geKIp0HHBIe (mpoBeie)
/1 MIPOrPaMMBI Beero LHBIC CoKIE 00pa3oBarenbHbIE PECYPChI
paboTel | paboTHI
Paznen 1. Teoperuueckne OCHOBBI XUMUU
Crpoenue atomoB. [lepuoanueckuii
11 3akoH u [lepuonuueckas cucrema 3 bubmmorexa [IOK
' XUMUYeCKuX aeMenToB JI. U. https://myschool.edu.ru/
MenpeneeBa
12 Crpoenue BemiectBa. MHOTOOOpasue 4 bubnmorexa [IOK
' BEILIECTB https://myschool.edu.ru/
bubmoreka IIOK
1.3 X 6 1 1
HMITHECITE peaiiiii https://myschool.edu.ru/
bubmoreka [IOK
n 13
TOTO 1O pasierty https://myschool.edu.ru/
Paznen 2. Heoprannueckass XuMust
bubmoreka IIOK
2.1 M 6 1
CTalLIb https://myschool.edu.ru/
bu6moreka [IOK
2.2 H 1 1
CMETAILIH! ? https://myschool.edu.ru/
CBs13b HEOPraHUYECKUX U bubmnoreka [IOK
2.3 2
OPraHM4eCKUX BEIIECTB https://myschool.edu.ru/
Htoro no pasnen 17 bummorexa [IOK
pasaeiy https://myschool.edu.ru/
Paznen 3. XuMus 1 )KU3Hb
bu6muoreka IIOK
3.1 X 4
HIMITT HORISHD https://myschool.edu.ru/
Wroro no pazneny 4
OBIIEE KOJIMYECTBO YHACOB I10 34 ) 3

I[TPOT'PAMME
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IHOYPOYHOE IINTAHUPOBAHMUE

10 KJIACC
No Konnyectso DJeKTpoHHBIC TU(POBHIE
Tema ypoka
n/m Jacos 00pa3oBaTebHbIE PECYPCHI
Bcero
| [Ipenmer opraHM4ecKor XumMuu, eé | bubnuoteka LIOK
BO3HUKHOBEHHUE, Pa3BUTHE U 3HAUCHUE https://myschool.edu.ru/
) Teopus CTpoeHMS OPraHUYECKUX COCTUHEHUN A. | bubmuoteka LIOK
M. BytnepoBa, €€ OCHOBHBIE MTOJIOKEHUS https://myschool.edu.ru/
[IpencraBnenne o KIaccuPpUKAIUA OPraHUYECKUX
3 ep ectB. Homenkia a((bc cTema pec ast) 1 Bubmorexa [OK
BemecTB. HomeHkn UCTeMaTHYeCKasl) U
P https://myschool.edu.ru/
TpUBHUAIBbHBIC Ha3BAaHUSI OPraHUYECKUX BEIECTB
. bubmmoreka [IOK
4 AJIKaHBI: COCTAaB U CTPOEHUE, TOMOJIOTHYECKHM psig | 1
https://myschool.edu.ru/
5 MertaH 1 3TaH — NPOCTEHIINE NPEACTABUTEIN 1 bubmuoteka LIOK
aJIKaHOB https://myschool.edu.ru/
. Bbu6muoreka IIOK
6 AJIKEHBI: COCTaB U CTPOEHUE, CBOMCTBA 1 i
https://myschool.edu.ru/
7 DTWIEH U MPONWIEH — MPOCTEeHImne 1 bubmuoreka [{IOK
MPEJACTaBUTEIN aJTKEHOB https://myschool.edu.ru/
g [Ipaktuueckas padora Ne 1. «Ilonmydenue sTriieHa 1 bubmnoreka [IOK
Y U3yYEHHE €r0 CBOMCTBY» https://myschool.edu.ru/
9 Ankamuensl. byranuen-1,3 u metunOyraauen-1,3. 1 bu6muoreka [IOK
[Tony4yeHne CHUHTETUYECKOTO KayuyyKa U PE3HHbI https://myschool.edu.ru/
AJKUHBI: COCTaB U OCOOCHHOCTHU CTPOECHHUS,
5 . bu6muoreka [IOK
10 TOMOJIOTHYECKUM psil. ALIETUIIEH — IPOCTEHIINNA 1
https://myschool.edu.ru/
MIPECTaBUTENb aJIKHHOB
. bubmuoteka [IOK
11 Brruncnenus no ypaBHEHUIO XMMUYECKOM peakuun | 1
https://myschool.edu.ru/
bu6moreka IJOK
12 Apenbl: 6eH3011 U ToNTyoJ1. TOKCMYHOCTh apeHOB 1
https://myschool.edu.ru/
13 I'eneTnyeckas cBA3b yIIEBOJOPOMAOB, 1 bubnmuoreka [IOK
MIPUHAJISKAINX K PA3JIUYHBIM KJlaccam https://myschool.edu.ru/
14 1

HpI/IpO,Z[HLIC HUCTOYHUKH YIIICBOAOPOHOB:

bu6bmuoreka [IOK
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MIPUPOIHBIH ra3 v MOMyTHbIE HEPTIHbIE T'a3bl,
He(Th U IPOAYKTHI €€ epepadoTKu

https://myschool.edu.ru/

[IpupoiHbIE HCTOYHUKY YITIEBOJOPOIOB:

bubmuorexa IIOK

15 MIPUPOIHBIN T'a3 U IMOIMYTHBIC HE(MTIHBIC T'a3kI,
PP ..yT b https://myschool.edu.ru/
He(Th U IPOAYKTHI €€ epepaboTKu
16 KonrponpHas padora no pasaeny «YmieBoaopoabh» bubamorera IOK
HTPOJIbHAS Ta I 31 () TJIEBOJIOPOIbI
P P P Y P https://myschool.edu.ru/
17 [IpenenbHbIE OTHOATOMHBIE CIIMPTHI: METAHOJI U bubmuoteka LIOK
sTaHoi. BogopoaHas cBs3b https://myschool.edu.ru/
13 MHOroaToMHBIE CIUPTHI: ITWICHIJIUKOJIb U bubmuoteka LIOK
[IULEPUH https://myschool.edu.ru/
19 deHoJI: CTpOEHUE MOJICKYIIbI, PU3UUECKUE 1 bubmmorexa [IOK
XUMUYECKHE CBOMCTBA, IPUMEHEHHUE https://myschool.edu.ru/
20 Anpaerunpl: GOpMaNIbICTH B alleTATbICTHI. bubmoreka IIOK
Aneron https://myschool.edu.ru/
o1 OnHOOCHOBHBIE TIpeNieIbHBIE KapOOHOBHIE bubmuoreka [{JOK
KHUCJIOTBI: MypaBbUHAs U YKCYCHAsI https://myschool.edu.ru/
2 [Ipaxtuueckas pabota Ne 2. «CBoiicTBa pacTBopa bubmuoteka LIOK
YKCYCHOM KHUCIIOTBD) https://myschool.edu.ru/
o CreaprHOBas U OJIEMHOBAS KUCJIOTHI, KakK bubmuoreka [{JOK
MPEACTABUTENH BBICIIUX KAPOOHOBBIX KHCIIOT https://myschool.edu.ru/
24 MpbU1a KaK COJIM BBICHITUX KapOOHOBBIX KUCIIOT, HX bubmnoreka [IOK
MOIOIIlEE NEUCTBUE https://myschool.edu.ru/
)5 Crnosxubie 3¢upbl Kak TPOU3BOAHBIE KAPOOHOBBIX bubmuoteka [IOK
KHUCJIOT. [ MAponu3 CIOKHBIX A3UPOB https://myschool.edu.ru/
26 Kupsl: runponus, npuMeHeHue, OHoJornIecKast bubmuoteka [IOK
pOJIb SKUPOB https://myschool.edu.ru/
7 VYrieBojbl: cocTaB, kiaccupukanus. Baxueime bubmuoteka [IOK
MIpPEeCTaBUTENHN: TII0K03a, PPYKTO3a, caxaposa https://myschool.edu.ru/
)3 K bubanoreka [IOK
axMaJl U LeJUTI003a KaK MPUPOJHBIE TOTUMEPDI
P t pupon P https://myschool.edu.ru/
Konrponeshas pabora no pasaen
P P P Y bubanoreka [IOK
29 «Kucnopoacoaepxariue opraHuueckue

COCAUHCHU A

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

AMm : 1
30 WHBI: METUJIAMUH U aHUJINH hitps-//myschool.cdu.ru/
AMUHOKHCIIOTBI KaK aM(OTEPHBIEC OPraHuIECKUE
bubmuorexa IIOK
31 COENMHEHNS, NX OMOJIOTHYECKOE 3HAYEHHE. 1
https://myschool.edu.ru/
IlerrTn bl
benku kak nmpupoaHbIE BEICOKOMOJIEKYIISIPHBIE bubnmnorexa [IOK
32 1
COEIMHEHUS https://myschool.edu.ru/
3 OcHOBHBIE IOHATHSA XUMHUU BHICOKOMOJIEKYISIPHBIX | bubmuoteka LIOK
COEIMHEHUN https://myschool.edu.ru/
34 OCHOBHBIE METO/IbI CUHTE3a BBICOKOMOJIEKYIISIPHBIX | bubmuoteka LIOK
coequHeHui. [lmactMacchl, Kayqyku, BOJIOKHA https://myschool.edu.ru/
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34
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11 KJTACC

No Konnyectso DJeKTpOoHHBIEC TU(POBHIE
Tema ypoka
/1 4acoB 00pazoBarenbHbIE PECYPChI
Bcero
| XuMUYeCKUi eMeHT. ATOM. DJIEKTPOHHAS | bubnuoteka LIOK
KOH(UTYpaIus aToMOB https://myschool.edu.ru/
[Tepuonnueckuii 3akoH u [lepuoanueckas cuctema
P p bubmoreka [IOK
2 xuMmudeckux anemenToB 1. M. Menpaeneena, ux 1
. N https://myschool.edu.ru/
CBSI3b C COBPEMEHHOM TEOPHEH CTPOCHUS aTOMOB
3aKOHOMEPHOCTH U3MEHEHHUSI CBOMCTB XUMUUYECKHX
3JIEMEHTOB U UX COCIMHEHHM 10 TPyIIaM 1
Py bubmoreka [IOK
3 nepuoiaM. 3Ha4YeHUE TTePUOTUIECKOTO 3aKOHA U 1
https://myschool.edu.ru/
CHCTEMBI XUMHUYECKHUX dj1eMeHToB [[. 1.
MemnzeneeBa B pa3BUTHH HAyKH
Crpoenue BemniecTBa. XUMHUECKasl CBSI3b, €€ BUJIBI;
P b : Bu6nuoreka [OK
4 MEXaHU3MbI 00pa30BaHUsI KOBAJICHTHOM CBSI3H. 1
https://myschool.edu.ru/
Bonoponnas cBs3b
BajenTHOCTE. DiekTpooTpuiaTeabHOCTh. CTEECHE
pooTp bubmoreka IIOK
5 oKHcieHus. BeniecTBa MOJIEKYIISIPHOTO U 1
https://myschool.edu.ru/
HEMOJIEKYJISIPHOTO CTPOCHHS
[Tondarue o qucnepcHbIX cucreMax. MicTuaHbIE 1
P bu6moreka IIOK
6 KOJUIOMJIHBIE pacTBOPbI. MaccoBas 1oinis Bemectsa | 1
https://myschool.edu.ru/
B pacTBoOpe
Knaccudukaius 1 HoMeHKIaTypa HEOPraHUYECKUX
b N P p bu6moreka [IOK
7 coequHeHni. | eHeTnyeckas CBsSI3b HEOpPraHUYeCKux | 1
https://myschool.edu.ru/
BEIIECTB, PA3IMYHBIX KJIACCOB
Kiaccudukarus XuMUYECKUX peakifii B
g HEOPraHUYECKON U OpraHu4eCcKOd XUMUHU. 3aKOH | bubmuoteka [IOK
COXpaHEHMSI MACChl BEIIECTB; 3aKOH COXPAHECHUS U https://myschool.edu.ru/
MIPEeBPALIEHUS SHEPTUU TPU XUMHUECKUX PEaKIUIX
9 CxopocTts peakmun. OOpaTUMbIe PeaKIuu. | bubmuoteka [IOK
XHMMHUYECKOE PABHOBECHE https://myschool.edu.ru/
10 IIpaktuueckas padora Ne 1. «BnusiHue pa3inuyHbIX | bubnmmoreka [IOK
(akTOpOB Ha CKOPOCTh XUMUYECKON PEAKIIUM» https://myschool.edu.ru/
" Dnekrponutuueckas auccounanus. [lonstue o . Bu6nuoreka [IOK

BOJIOpoJIHOM Moka3arene (pH) pactBopa. Peakuuu
MOHHOTO oOMeHa. [ uIposin3 opraHnveckux u

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

OKHCIIMTEIIEHO-BOCCTAHOBUTCIILHEIC pCaKknum.

bubmuorexa IIOK

12 IMousarue 06 IEKTPOIIN3E PACIUIABOB U PACTBOPOB
o P P P p https://myschool.edu.ru/
coJjieit
13 KonrponbHhas padora no pazneny «Teopernueckue bubmuoteka LIOK
OCHOBBI XUMUM» https://myschool.edu.ru/
Mertamisl, ux nonoxenue B Ilepuoaudeckont
14 CUCTEME XUMHUYECKUX 31eMeHToB 1. U. bubnmorexa LIOK
MenieneeBa 1 0COOEHHOCTH CTPOEHHUSI aTOMOB. https://myschool.edu.ru/
OO6mue ¢puznueckue CBONCTBAa METAJIIOB
15 CruiaBbl METAIIIOB. DIIEKTPOXUMUYCCKUN DS bubmmorexa [IOK
HanpsHKEHUN METallJIoB https://myschool.edu.ru/
XHUMHUYECKHUE CBOMCTBA BaXKHEHIIINX METAJLIIOB
. . . . 5 bubmoreka IIOK
16 (HaTpwmii, Kamui, KaabllUid, MarHUH, ATFOMUHUN) 1
. https://myschool.edu.ru/
HAX COEIUHEHNN
17 XHUMHUYECKUE CBOMCTBA XpOMa, MEIH U UX bubmoreka IIOK
COEqUHEHU I https://myschool.edu.ru/
18 XuMHudecKre CBOMCTBA IMHKA, KeJie3a U UX bubmoreka IIOK
COeqUHEHUN https://myschool.edu.ru/
19 [Tpaktuueckas padota Ne 2. "Pemenne bubmoreka IIOK
AKCIIEPUMEHTAIBHBIX 3aJ1a4 10 TeMe «MeTaibi»" https://myschool.edu.ru/
Hemertamnel, ux nonoxenue B [leprognueckoit
’ P bubGmuoreka ITOK
20 CHCTEME XMMHYECKUX dreMeHToB Jl. W.
https://myschool.edu.ru/
MenzeneeBa 1 0COOCHHOCTH CTPOCHHSI aTOMOB
dusznueckre CBONCTBA HEMETAIUIOB. AILIIOTPOIUS
)1 ( P bubmuoteka [IOK
HEMETAUIOB (Ha IPUMEPE KUCIOPOAA, CEPLI
pHMEp PO, CCpHL, https://myschool.edu.ru/
docdopa u yrepona)
” XHWMHUYECKHE CBOMCTBA TAJIOTEHOB, CEPhI M KX bu6muoreka IIOK
COEeqUHEHUN https://myschool.edu.ru/
T XuMUYecKue CBOMCTBa a3oTa, pocodpa u ux bu6muoreka IIOK
COeIUHECHUU https://myschool.edu.ru/
24 XHMMHUYECKUE CBOMCTBA yIIIEpOJia, KPEMHUS U UX bubnmmoreka [IOK
COeIUHEHUN https://myschool.edu.ru/
’5 [IpuMmeHeHne BaXXKHENUIINX HEMETAUIOB U UX bu6muoreka IIOK

COEIMHEHUN

https://myschool.edu.ru/
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O0001IeHHE U CUCTEMATU3ALUA 3HAHUM 110 TEME

26 «Hemerambl». Beranucinenus 1o ypaBHeHUSM ] bubmuoteka LIOK
XUMHMUYECKHUX PEAKIUI U TEPMOXUMUUYECKHE https://myschool.edu.ru/
pacyéTnl
[Tpakrrueckas pabota Ne 3. «Pemenue

P P bubmoreka [IOK

27 JKCIIEPUMEHTAJIBHBIX 3a1a4 I10 TEME 1

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

)3 KonrponbHas padora no remam «MeTajlibl» U | bubnuoreka LIOK
«HemeTtamnbi» https://myschool.edu.ru/

29 Heoprannueckue u opraHn4eckrue KUCIOTHI. | bubmuoteka LIOK
Heopranunueckue u opraHnuecKre 0CHOBaHUS https://myschool.edu.ru/
AMdoTepHbIe HEOPTAHUYECKHE U OPTaHUYECKUE

Gorep P p bubmoreka [IOK
30 coenuHeHus. ['eHeTnueckas cBA3b Heopranmdeckux | 1
https://myschool.edu.ru/
Y OPTaHUYECKHUX BEIECTB
Ponp xumum B 00ecTicUeHUN SKOJIOTHYECKOM,

31 . -, 1 bubmoreka IIOK
SHEPTeTUYECKOM U MHUIIEBON OE301TaCHOCTH,

P - https://myschool.edu.ru/
Pa3BUTHH MEIAIIAHBI

1 [IpencraBnenns 06 0OMMX HAYIHBIX MPUHITUIIAX | bubmoreka IIOK
MPOMBIIIUICHHOTO TIOJIY4€HUSI BaXKHEUIIINX BEIIECTB https://myschool.edu.ru/

13 q | bubmoreka IIOK

€JIOBEK B MUPE BEILIECTB U MaTepHalioB
be Betl P https://myschool.edu.ru/
bu6moreka [IOK

34 XUMUS U 370pOBbE YEIIOBEKA 1

https://myschool.edu.ru/
OBILIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34
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