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3aroj 1 yeTBepTh | 2 yeTBepTH | 3 UeTBEPTH | 4 UeTBEPTH Bcero
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[IpakTryeckue 2 2 2 - 6
paboThI
KoHTpo/ibHBIE - 2 2 1 5
paboThI

PocrtoB-Ha-/Jony

2025 — 2026 yueOHbII TOA




IIOACHUTEJIBHASA 3AIIMCKA

[lporpaMMa Mo XMMWK Ha YpPOBHE OCHOBHOrO 001jero o0Opa3oBaHMsi COCTaBjeHa Ha OCHOBE
TpeGOBaHUI K pe3y/jbTaTaM OCBOEHMsS OCHOBHOI 0Opa3oBaTesbHOM MpPOrpaMMbl OCHOBHOTO 0011[ero
obpa3zoBanus, mpezactaBieHHbIXx B ®I'OC OOO, a Takke Ha OcHOBe (efepasbHOM paboueit
nporpamMMbl BOCIIMTaHUsI U C YUETOM KOHLIENL[UM TIpero/jaBaHusi yueOHOro mpesimMera «XuUMHs» B
obpa3oBaresibHBIX OpraHu3anusax Poccuiickoit @eseparyy.

[Tporpamma 1o XMMUH JaéT Tpe/CTaBIeHue O 1ie/isiX, 001el cTpaTeruy 00yueHus, BOCITUTAHUS
W pa3BUTHSl O0y4YaloIIMXCs CpeACTBAMH y4yeOHOTO TIpeAMeTa, YCTaHaBIMBaeT 00si3aTesbHOe
nipeJIMeTHOe Co/iepKaHue, IpelycMaTpUBaeT pacripe/ie/ieHue ero 1o KjaaccaM U CTPYKTypHUpOBaHUe TI0
pa3fenaM W TemaM [IporpaMMbl TI0 XWMHWH, OIpeJesisieT KOJUUeCTBeHHble W KauyeCTBEHHbIe
XapaKTepUCTUKU COJiep)KaHUsl, PeKOMeH/yeMyl0 TI0C/e/j0BaTe/lbHOCTb W3yUeHUs] XUMHUU C YUYETOM
MeXTpeJIMETHBIX W BHYTPUIIPeJMETHBIX CBsi3eil, JIOTMKM Yy4yeOHOro rmporjecca, BO3pPacTHBIX
ocobeHHOCTel 00yJarIUXCsl, omnpezesisieT BO3MOXXHOCTU TIpeAiMeTa [jisi peaiv3aldu TpeOoBaHUM K
pe3y/ibTaTaM OCBOEHHs] OCHOBHOM o0Opa3oBaTenbHOW IPOrpaMMbl Ha YPOBHE OCHOBHOTO O00II[ero
obpa3oBaHus, a Takke TpebOBaHWI K pe3ysbTaTaM OOyueHWs XMMHUHM Ha ypOBHe Iiefiell W3yueHus
Tpe/iMeTa ¥ OCHOBHBIX BUJOB yueOHO-TIO3HABATe/IbHOMN /IesiITe/TbHOCTH 00YYaroIlerocsi o OCBOEHHIO
yueOHOro coziepKaHusl.

Pabouasi mporpamma 1o xumuu s 8«b» cocTaBieHa Ha 0CHOBe CJie[yIOIIUX JOKYMEHTOB:

e ®depepasbHbId 3aK0H OT 29.12.2012 Ne 273-®3 «O06 obpa3oBanuu B Poccutickoit Pesepanyn» C
y4éTOM u3MeHeHuM, BHeC&HHbIX [Ipmkasom Munnpocsemjenusi ot 31.07.2020 Ne 304 (B
penakuyu ot 04.08.2023 Ne 479-D3).

e (OO6nactHoli 3akoH «O0 obOpa3oBanuu B PoctoBckoii obmactu» oT 14.11.2013 Ne 26-3C (B
penakumu oT 24.01.2023 Ne 824-3C).

¢ [Ipuka3 Munnpocserenust ot 22.03.2021 Ne 115 «O6 ytBepkaeHuu Iopsiika opraHu3anuy U
OCyLeCTB/IeHUs] 00pa3oBaTeNbHON [IeATeNbHOCTH TI0 OCHOBHBIM 00Ije00pa3oBaTebHbIM
mporpaMmaM — 00pa3oBaTe/ibHBIM TPOTPaMMaM Haua/JbHOTO OO0Iero, OCHOBHOTO OOIIero u
cpezfHero o01Iero o6pa3oBaHUs».

e [Ipuka3 MunucrtepctBa mpocBemenuss P® or 21.09.2022 Ne 858 "O6 yTBepxIeHUU
desepanbHOrO TiepeuHsl Y4eOHHKOB, [OMYIIEeHHBbIX K HCMOMb30BaHUIO TIPY  peanv3alyu
MMEIOILMX roCy/JapCTBEHHYIO aKKpeAUTali0 00pa3oBaTebHbIX [TPOrpaMM HayajbHOro o0iilero,
OCHOBHOTO 00111ero, cpegHero o6iiero o0pa3oBaHWs OpraHU3alUsIMU, OCYIIEeCTBIISFOIAMU
oOpa3oBaTe/ibHYIO0 [IesiITeJIbHOCTh M yCTAQHOBJIEHUWs Tpe/le/IbHOTO CPOKa MCIO/b30BaHUs
VCK/TIOYeHHBIX Y4eOHUKOB'".

e [Ipuka3 MunnpocgeiieHuss Poccun ot 31.05.2021 Ne 287 «O6 yTBepxxaeHuu (efepaabHOr0
roCyJapCTBEHHOTO 00pa30BaTe/IbHOTO CTaH/apTa OCHOBHOTO 0011jero 00pa3oBaHusI».

e TIpuka3 Munnpocgeijenuss Poccuu ot 18.05.2023 Ne 370 «O6 yTBepkaeHUH (HezeparibHON
obpa3oBaTe/bHOM TIPOrPaMMbI OCHOBHOT'O 00I1Iero 00pa30BaHMUsI».

e depnepasnbHasi pabouasi mporpaMma BOCIMTaHUsI [y 001jeobpa3oBaTebHbIX OpraHU3aluii
(omobpenHa pemieHreM (ezepasbHOTO yueOHO-METOUUECKOTO O0beArHeHUs 1o o0mmeMy
obpa3oBaHMI0, MPOTOKOJ OT 23 utoHs 2022 1. Ne 3/22).

* [locraHoBneHue ['1laBHOrO roCy/JapCTBEHHOTO CaHWMTapHOro Bpauya Poccuiickor ®Pepepanii OT
28.09.2020 r. Ne 28 "OO6 yrtBepxieHuu caHuTapHbix mpaBun CIT 2.4. 3648-20 "CanutapHo-
SMHIEMUOJIOTUYeCKre TpeOOBaHMs K OpraHM3alUsM BOCIIHTaHMS W 00ydeHWs, OTAbIXa U
03/10pOB/IEHUs JieTeld U MOJIOJexXu".

* [locraHoBneHue I'1aBHOrO roCy/JapCTBEHHOTO CaHWMTapHOro Bpauya Poccuiickor Pepepani OT
28.01.2021 Ne2 «O6 ytBepxzaenun CanlluH 1.2.3685-21 «I'urveHuueckue HOPMATHBBI U
TpeboBaHusi K obecrieueHuto Oe3oracHOCTH W (Win) Oe3BpPeHOCTH /i uesoBeKa (haKTOpoB
Cpe/ibl OOUTaHUSI».

® OcHoBHasi oOpa3oBaTesibHasi TIPOrpaMMa OCHOBHOTO 001jero o0Opa3oBaHUs, yTBepXKIEHHas
ripukasom gupekropa ot 30.08.2025 Ne545.



* YuebHbli iad MAQOY «JIuteit Ne 11» Ha 2025-2026 y4ueOHBINM TOZ, YTBEPXKAEHHBIM PUKA30M
pupekropa ot 30.08.2025 Ne545.

¢ Tlosokenue o paboueit mporpamme MAQOY «Jluredt Ne 11», yTBepXKAEHHOE TIPHUKA30M
pupekropa ot 22.08.2025 Ne471.

e KanengapHeiii yueOHbIE Tpaduk MAOY «Jlumert Ne 11» Ha 2025-2026 yueOHBIH TOA,
yTBepKAEHHBIN NprKa3oM gupektopa oT 13.08.2025 Ne 455.

OBIIASA XAPAKTEPUCTHUKA YUEBHOI'O ITPEJIMETA «XUMMWSA»

3HaHWe XWMHUHU CIYXXUT OCHOBOM [jisi (hOpMHPOBAHMS MHUPOBO33peHMs 00yuaroIiierocsi, ero
Tpe/iCTaB/eHUd 0 MaTepuaJbHOM €JUHCTBE MHUDA, BaKHYH DOJb MrparoT (hopMHUpyeMble XUMUen
TIpe/ICTaB/ieHHsI O B3aMMOIIPeBpallleHUsIX SHeprud U 00 3BOJIIOLMM BeLeCTB B MPHUPOJE, O MyTAX
pelieHUs 17106aMbHBIX TIPOO/IEM YCTOMUMBOTO Pa3BUTHSI Ue/IOBEUeCTBa — ChIPbeBOM, IHEPTeTHUECKOH,
TIUILEBOU 1 3KOJI0ruueckoi 6e30macHOCTH, MpobieM 37jpaBOOXpaHeHHsI.

N3yueHue xumuu:

CIIOCOOCTBYET peasu3alid BO3MOXKHOCTEH [jisi CaMOpPa3BUTHS M (POPMHDPOBAHUS KYJbTYPBI
JTMYHOCTH, eé ob1eld ¥ HYHKLMOHATBHON IPaMOTHOCTH;

BHOCUT BK/IaJ, B (OPMHUDOBAHHE MBIIUIEHHST U TBOPYECKHUX CIIOCOOHOCTEe 00ydYarommxcs,
HaBBIKOB UX CaMOCTOSITEJIbHOW yueOHOMW [esiTe/IbHOCTH, KCIIepUMeHTa/IbHbIX W UCCIe[j0BaTeIbCKUX
yMeHHUH, He0OX0JUMBIX KaK B ITOBCEHEBHOM >KU3HM, TaK U B TIPOheCCUOHATBLHON JesITe/TbHOCTH;

3HaKOMHT CO Crie[fu(MKOM HayuHOTO MBILLIEHNs], 3aK/1a/IbIBaeT OCHOBBI 1|eJIOCTHOTO B3IJIsA/ja Ha
eIMHCTBO TIPUPOJbI U UesioBeKa, SIB/SIeTCS OTBETCTBEHHBIM 3TarioM B ()OPMUDOBAaHWMHK €CTeCTBEHHO-
Hay4YHOUM rPaMOTHOCTU 00YUarOIIUXCS;

crocobcTByeT (YOPMHUPOBAHMIO L[EHHOCTHOTO OTHOILLIEHHUSI K eCTeCTBeHHO-HAayUHbIM 3HaHUSIM, K
TIpUpO/ie, K YesI0BeKY, BHOCUT CBOM BKJIa/| B 9KOJIOTMUeCcKoe 00pa3oBaHHe 00yUaroLuxcsl.

[aHHble HarmpaB/ieHUss B OOyueHMHM XWUMUK O00eCTeurBalOTCS CrelM(pUKON CO/epKaHUs
yueOHOro Tipe/iMeTa, KOTODbIM SIB/SIeTCSl TeAarorMuecky afarTHPOBAaHHBIM OTpakeHHeM 0a30BoM
HAyKU XMMHWU Ha OTpe/ie/IEHHOM JTarie eé pa3BUTHUS.

Kypc XxvMuu Ha ypOBHe OCHOBHOTO 00Iero o0pa3oBaHWs OpHEHTHPOBAH HAa OCBOEHHe
00yYarIUMHUCS CHUCTEMbI TEePBOHAYA/bHBIX TOHATHH XWUMHM, OCHOB HEOPraHWYeCKOW XUMHHM U
HEKOTOPBIX OTJe/bHbIX 3HAUMMBbIX MOHATUM OPraHUUeCKOW XUMUHU.

CTpyKTypa coZiep>KaHus ITPorpamMmmsbl o XUuMUM c(oOpMUpOBaHa Ha OCHOBe CUCT@MHOTI'0 Mo/X0/a
K eé usyueHuto. Cofep)kaHve CK/IaJblBaeTCsl U3 CUCTEMBbl MOHATUM O XUMHUUECKOM 3JeMeHTe U
BeIL[eCTBE ¥ CUCTEMBI TIOHSITHUI 0 XUMUYeCKOU peakiun. O6e 3TH CUCTeMbI CTPYKTYPHO OPraHU30BaHbI
10 TIPUHLIUITY TOC/eJ0BaTe/IbHOTO pa3BUTHS 3HAHWKW Ha OCHOBE TeOpPeTMYeCKUX TpejCTaBleHUN
Pa3HOro ypoBHS:

- aTOMHO-MOJIEKY/ISIPHOTO YYeHHs] KaK OCHOBBI BCEI'0 eCTeCTBO3HAHUS;

- ITepuopnueckoro 3akoHa /1. 1. MeHiesieeBa KaK OCHOBHOI'O 3aKOHa XUMUH;

- y4eHUs O CTPOEHUH aTOMa ¥ XUMUYeCKOU CBSI3Y;

- TIpe/iCTaB/IeHUH 00 3eKTPOIMTUYECKOH TUCCOI[UALIUY BEIIleCTB B paCTBOPax.

Teopernueckre 3HaHUS pPACcCMATPUBAIOTCA Ha OCHOBe SMIIMPUYECKU T[IOJyYeHHbIX U
OCMBIC/IEHHBIX (DaKTOB, pa3BHUBAIOTCSl TMOC/Ee/0BAaTe/IbHO OT OJHOTO YPOBHS K JPYrOMY, BBITIOJIHSS
¢GbyHKIMKA 0OBSICHEHHS M TIPOTHO3UPOBAHUsSI CBOMCTB, CTPOEHHsI W BO3MOKHOCTEM IMPaKTUUeCKOoro
TIPUMEHeHYsI U TT0JIyYeHUs] U3y4aeMbIX Bell[eCTB.

OcBoeHMe MpOrpamMMBbI 10 XUMHUM CIIocOOCTBYeT hOPMUPOBAHKIO TIPe/ICTAaB/IeHHsI 0 XUMUYeCKOH
COCTaBJISIFOIeN HayUyHOW KapTUHBI MHpa B JIOTHKe e€ CUCTEeMHOM MPUPO/bl, LIEHHOCTHOTO OTHOLIEHUS
K HayYHOMY 3HAHUIO U MeTOJaM I03HaHHWs B HayKe. V3yueHre XMMHUM MPOUCXOUT C MpPHBJ/IeYEHUEM



3HaHWM U3 paHee U3YUeHHBIX YueOHBIX TTpeaMeToB: « OKpYy»Karolyii MUp», «bronorus. 5—7 Kiaccel» U
«Dusuka. 7 Kmace».

[Mpy M3yuyeHUM XUMHUM TIPOUCXOJUT (OPMHUPOBaHME 3HAHMM OCHOB XMMMUECKON HayKU Kak
00/1aCT COBPEMEHHOTO eCTeCTBO3HAHMS, TIPAKTHUECKOUW [esITeJTbHOCTH UeiOBeKa M KaK OJJHOTO U3
KOMITOHEHTOB MHUPOBOM KyJ/IbTYphL. 3ajjaua yueOHOro mpeiiMeTa COCTOUT B (HOPMHUPOBAHUM CHUCTEMBI
XUMHUUECKUX 3HAaHUM — Ba)KHEWIMX (PAKTOB, TOHATHMN, 3aKOHOB U TEOPETUUeCKUX TI0JIOXKEeHHH,
JOCTYITHBIX 0000IIEHUH MUPOBO33PEHUECKOT0 XapaKTepa, si3blka HayKH, B TIPHUOOIIIEHUH K HayYHBIM
MeTO/laM TI03HaHUS TIPU M3y4YeHUH BellleCTB U XMMHUUYECKUX peaklivii, B (POPMHUPOBaHUU U Pa3BUTHUU
TI03HaBaTe/IbHBIX YMEHUN U UX IIPUMeHeHUH B yueOHO-1103HaBaTe/IbHON U yueOHO-UCCIeJoBaTeTbCKOM
JiesITeTbHOCTH, OCBOEHWH TIpaBUJI Oe301acHOT0 oOpallleHusi C BellleCTBaMH B TTOBCeJHEBHOM »KHU3HHU.

OE/IN N3YYEHNSA YYEBHOI'O ITPEAMETA «XUMWSA»

Llemm v3ydeHHWss XMMHUM OTPa)KalOT HAIpaB/eHHOCTh OOyueHWsI Ha pa3BUTHE U CAaMOPa3BUTHE
JTMYHOCTH, (hOPMHUPOBaHUe eé UHTeJIIeKTa U 0011eil Ky/IbTYpbI.
V3yyeHre XMMHUM HaIlpaB/IeHO Ha JOCTYDKEHHe CIeIVIOLUX LiesIen:

- (opmupoBaHUe MHTe/eKTyalbHO Pa3BUTOW JMYHOCTH, FOTOBOWM K camMo0Opa3oBaHMIO,
COTPYJHUYECTBY, CAaMOCTOSITeJTbHOMY TIPHUHSITHIO PellleHuH, CIOCOOHOM alanTHpOBaThCs
K ObICTPO MEHSIIOLMMCS YC/IOBUSIM JKU3HU;

- (opMrpoBaHMe CUCTeMbl XMMHUYECKUX 3HAHMN KaK KOMIIOHEHTa eCTeCTBeHHO-Hay4YHOU
KapTWHbl MHpa, KaK OCHOBbl [yl TIOHUMaHWUs XWMUYeCKOM CTOPOHBI SIBJIEHHUM
OKpY’Karolllero MrMpa, OCBOeHHe S13bIKa HayKW;

- mipuoOieHre 06yyYaroIIMXCsl K CAaMOCTOSITe/IbHOM TI03HaBaTeIbHOM M MCCIIe/loBaTeIbCKON
JlesTe/IbHOCTH, K HayYHbIM MeTO/iaM T03HaHus, (JOPMHUPOBaHKE MOTUBALIUM U pa3BUTHe
criocobHoCTel K M3y4eHUI0 XUMUY;

- (opmupoBanue o0Iel (GYHKIMOHATLHOW U €CTeCTBeHHO-HayUHOUW TPaMOTHOCTH, B TOM
yrcie yMeHWH OOBSICHATb U OLleHMBaTh SIBJEHHSI OKPY’)Kalolllero MHpa, HCIO/b3ys
3HaHUS U OIBIT, IOJIyYeHHble NpPY W3yYeHWH XUMUM, NPUMEHATb WX NPU pelleHdr
npo6sieM B MOBCe/IHEBHOM »KU3HU U TPY/I0BO [1eSITeIbHOCTH;

- pa3BuTHe y 0Oydaromuxcsi MHTepeca K W3yueHWI0 XUMHHM U cdepaM JesTebHOCTH,
CBSI3aHHBIM C XMMKeH, MOTHBALMS K 0CO3HAaHHOMY BbIOOPY COOTBETCTBYHOLLETO MPOGUIIS
Y HaTpaB/IeHHOCTH JJa/TbHEHIIIero 00yueHus;

- OCO3HaHWe LIeHHOCTHM XMMHYeCKMX 3HaHMM B JKU3HU YesiOBeKa, IOBBIIEHHe YpPOBHS
9KOJIOTUYECKOU KyJ/IbTYpbl, HeNpUsTHe [eNUCTBUM, NPUHOCAIINX Bpes OKpYyXKarollen
Cpefie Y 3710pOBbIO JIFOel;

- mipuoOpeTeHre 00YYAIOLIMMKCS OTIBITa CAMOIIO3HAHUS, K/TFOUEBBIX HABBIKOB (K/THOUEBBIX
KOMITeTeHLUi1), He0OXOAUMBIX /151 pa3/WYHBIX BUJIOB /leSITe/TbHOCTH.

MECTO YUYEBHOI' O ITPEIMETA «XUMHUS» B YYHEBHOM IIVTIAHE

B cootBerctBUM € 06HOBNEHHBIM PI'OC OOO yueOHBIM TipegMeT «XUMHs» BXOJUT B
nipeMeTHYH 00/1acTh «EcTecTBeHHO-HayuHbIe TIPeMEThI » U SIB/sIeTCsl 00s13aTe/TbHbIM [I/is U3yUYeHusl.
YuebHas rporpamma paccunTaHa Ha 102 yueGHbIX yacoB, U3 pacuera 3 yueOHbIX Yaca B HeZemo. Pabouas
nporpamMMa 1o Kypcy «Xumusi» B 8 «b» Kjacce cocTaB/ieHa B COOTBETCTBUM C YueOHBIM IIaHOM,
KaJjieHJjapHbIM yueOHbIM rpadukom Ha 2025-2026 yuebOHbIi rog, pacivcanrieM MAOY «JTureid Ne 11» u
peam3yetcs 3a 102 uwaca. CokpaijeHre y4yeOHOrO BpeMeHM KOMITEHCUPYETCS 3a CUeT WTOTOBOTO
MTOBTOPEHUS.

Peanmuzanus IlpodeccruonanbHoro MmuHumyMa: Paszen «IlepBoHayasbHble XUMHAYECKUe
TIOHATHUSI», TeMa YypoKa «UYuctele BemiectBa U cmecd. Criocobbl pasgenenusi cmecei». [Ipodeccun,



CBsi3aHHbIe C aHa/iM30M BelllecTB. Pa3zmen «Bopoposa. [ToHsiTue 0 KuC/I0Tax U comsix». IIpodeccun,
CBs3aHHbIe C TyLLeHKWeM T10>KapoB.

COJAEPXAHUE YYEBHOI'O ITPEAMETA «XUMWUS»

8 KIIACC

IlepBoHaua/IbHbIE XUMHUYECKHE MOHATHSA

Xumust — BaKHast 00/1aCTh €CTeCTBO3HAHUS M TIPAKTUUEeCKOH [iesTe/TbHOCTH YesioBeKa. [Ipeamer
XUMUU. Posib XUMUM B JKU3HU uesioBeka. KpaTkue cBefieHUst 00 NCTOPUY BO3HUKHOBEHHS U PA3BUTHS
XUMUM. XUMUS B cucTeMe HayK. Tena u BemjectBa. Pu3nueckde U XMMUYeCKHe CBOWMCTBA BelLleCTB.
ArperaTHble COCTOSIHUS BellleCcTB. [IoHATHe O TeOpeTHYeCKUX W IMIUPHUUYECKUX MeTOo/axX IMO3HaHUS
B €CTeCTBeHHbIX HayKax. [IpefcTaBreHWss O HayyHOM [I03HAHMM Ha SMIIMPUYECKOM YPOBHE:
HabJ/roieHre, U3MepeHue, SKCIIepUMEHT, MOZe/TMpPOBaHKe, BbIuKc/ieHHe. [IpecTaB/ieH|ss 0 HayYHOM
T03HaHUU Ha TeOPeTUUeCKOM YPOBHe: HayuHble (aKThl, Tpob/iemMa, TUIIoTe3a, TeOpHsi, 3aKOH.

SA3bIK XUMUU. VICTOUHUKY XUMHUYeCKOW HH(OPMaLIUH.

[Touate o0 MeTojax pabOThl C XWMHUYEeCKUMHU BeljecTBaMd. OOopyZoBaHHe IIKOIBHOMN
XUMUUecKol Jabopatopun. IlpaBuia 6Ge3omacHoro oOpallieHHsi C BelllecTBaMM U J1abOpaTOPHBIM
obopyZioBaHHEM.

YucTele BeljecTBa U cMecH. [IpuposHble cMecH: BO3AYX, TIPUPOJHBIN Ta3, HedThb, TIPUPOJHEIE
BO/IbI, TOPHBIE TOpPOJbI U MUHepasibl. [IOHATHE O TOMOTeHHBIX W reTeporeHHbIX cmecsx. CrocoObl
paszeneHusi cMeceid. OuMCTKa Bell[eCTB.

BemectBa U xumuueckue peakuuy. ATOMbI U MOJIeKyJ/bl. XUMUYecKue 371eMeHTbl. CUMBOJIbI
XUMHUUECKUX 37eMeHTOB. [IpocTble U C/0O)KHBbIe BelllecTBa. MeTa/ibl U HeMeTa/libl. BelllecTBa
MOJIEKY/ISIPHOTO U HEMOJIEKY/ISIPHOTO CTPOEHUSI.

Xumuyeckasi (opmysa. BaseHTHOCTb aTOMOB XMMHUECKUX 3/71€eMEeHTOB. 3aKOH TOCTOSIHCTBA
coctaBa BeirjecTB. OmpeziesieHre BaJieHTHOCTU 3JIEMEHTOB 10 (GopMysiaM OWHApHBIX COeAVHEHWH U
cocTapsieHre (HopMyJ1 OMHAPHBIX COeJUHEHUN TI0 BaJIEHTHOCTH 3/1eMeHTOB. OTHOCHTe/IbHAs aTOMHast
Macca. OTHOcuTe/IbHasi MOJIeKyJIsipHasi Macca. MaccoBasi 0/ XMMUUeCKOT 0 3/ieMeHTa B COe/IMHeHUH.
HaxoxaeHue mipocTeiiiiieii hopMyJibl BellleCTBa 10 MaCCOBBIM ZIOJISIM 3/IEMEHTOB.

KonumuectBo BeliectBa. Mosib. MosisspHass Macca. B3anMOCBSI3b KOJIMUEeCTBa, MacChl M 4MC/a
CTPYKTYPHBIX eJUHUI] BelllecTBa. PacueTsl 1o opMyiaM XUMHUUYeCKUX coefiiHeHU. MoJisipHasi Macca
cMecH BelljeCTB. MosibHasi [0/1s1 XUMUYECKOT0 3/ieMeHTa B coeflMHeHWW. Haxok[eHue TMpocTeiiieit
(hopMyibl BelllecTBa M0 MOJIbHBIM I0/ISIM 3/IEMEHTOB.

dusmyecke M XUMHUUeCKWe SIBleHUs. XUMUUecKas peaklys U ee TIpU3HaKd. Y CJIOBUS
TIPOTeKaHUsI XUMUUECKHUX peaklui. 3aKOH COXpaHeHHUsI MacChl BellecTB. ATOMHO-MOJEKY/spHast
Teopusd. JKusHp U fedarenbHOCTs M.B. JIomoHOcOBa. XuMuueckve ypaBHeHUs. THUIIBI XUMUYECKUX
peakiuii (coeIMHEHMs], Pa3/IoXKeHUs], 3aMellleHus], 00MeHa). PacueThbl M0 XUMHUECKUM YPaBHEHUSIM.

OKCIepuMeHTalbHOe M3yuyeHHe BelleCcTB W sIB/IeHWH. 3HAaKOMCTBO C XMMHYECKOW MOCY[I0H, C
npaBuaMyd paboTel B jabopaTopuu W TipuemMaMu obpaiiieHust ¢ 1abopaTopHbIM 000pY/I0BaHKEM.
V3yuenne u ornuvcaHve (U3NYECKUX CBOMCTB 00Opa3ljoB HEOPraHWUeCKWX BeIeCTB — METa/UIOB U
HemeTasuioB. Habmogenwe ¢usnueckux (TUlaBjeHHe BOCKa, TasHWE JibJla, pacTHpaHWe caxapa B
CTYIKe, KUMeHWe U KOHJEeHCALUsi BOJbI) U XMMUYeCKUX (TOpeHUe CBeud, TpOKajuBaHue MeJHOMN
TIPOBOJIOKH, B3aMMOJENCTBHE COAbl WIA Mejla C COJISHOM KHUC/IOTOM) siBjieHWH. O3HakKoMjieHue C
obpaslilaMu BelecTB KosimdecTBOM 1 Mosb. HabmiofeHwe U omuicaHue TIPU3HAKOB TIPOTEKaHHs
XUMUYECKMX peakIvi (pa3jiokeHHe caxapa, B3auMO/IeMCTBUE CEPHON KHMC/IOThI C XJIOPHAOM Oapwus,
TojiyueHre M pasjiokeHue rujpokcuga meaud (II) mpu HarpeBaHuM, B3auMOJENCTBUE >Keje3a C
pactBopom comu Meau (II). U3yueHwe criocoboB pa3zeneHusi cmeced (C TIOMOILbIO MarHUTa,
(uibTpOoBaHWe, BbIMApUBaHWe, AUCTWIIALMS, XpoMmaTorpadus), NpoBeleHre OUMCTKUA TT0BapeHHOM
comu. HabmroieHre 1 orvcaHKe OTbITOB, UUTFOCTPUPYIOIIMX 3aKOH COXPaHeHHsI MacChl.



BaxHeMI1iue npejcTaBuTe/ 1M HeOPraHMUeCKHX BellecTB

[TpencraBnenus o rasax. Bo3gyx — cmeck rasos. CocraB Bo3gyxa. 3akOoH ABorazipo. MomspHbI
00bEM ra3oB. OTHOCHTe/IbHAs TVIOTHOCTB ra3oB. OripejesieHle OTHOCUTeTLHON MOJIEeKY/IIPHOM MacChl
ra3o000pa3HOTo BeIeCcTBa MO0 W3BECTHOW OTHOCHUTENbHOM MIOTHOCTH. OOBEMHBIE OTHOILEHWS Ta30B
TPU XUMUUECKUX peaKLUsiX.

Kucnopopn — sneMeHT u mpocToe BelljecTBO. Haxoxk/jeHue KUcaopo/ia B pupo/ie, hrsuueckre u
XMMHUUYeCKHe CBOUCTBA (peakLMM TOpeHUs W OKUC/IeHMs ). IIporjecckl OKUC/IeHUs] B )KUBOW INPUPOJe.
Okcugpl. Ilpumenenune kucnopoga. CriocoObl ToMydeHus KWciopoja B jabopatopun |
npoMblilieHHOCTU. [loHATHe o KaTtasmsatope. KpyroBopor kuciopoga B rpupoge. O30H —
arotponHas moguduKauys kuciaopoga. O30HOBBIM C/I0M, ero 3HaueHue /il >KUBbIX OpPraHH3MOB.
Paspy1ieHue 030HOBOIO CJI0S1.

TerioBoi  3ddekT XuMHUeCKOW peaklUWd, TepMOXUMUYECKHWe YpaBHEHMs, 9K30- U
3HZI0TepMUYecKre peakuuy. Tormso. lVcrionb3oBaHWe YI/ii W MeTaHa B KaueCTBe TOIUIMBA.
3arpsisHeHue Bo3ayxa. [TIoHsATHe 0 MapHUKOBOM 3¢ deKTe.

Bopopog, — snemeHT 1 npoctoe BewjectBo. HaxokzeHre BoJoposia B NpUpoJe, (hrsnueckue U
XUMUYEeCKHe CBOMCTBA, TIPUMeHeHHe, CIrocoObl mosydeHus. [IoHSTHE O KHCIOTaX W COJISIX.
W crnionb3oBaHre BOJOPO/A B KaueCTBe TOIUIUBA.

Bopga. ®dusnueckue cBorcTtBa BoAbl. Bozja kak pactBopurenb. PactBopbel. HacklleHHble 1
HeHacCblllleHHble PaCTBOPbI. PaCcTBOPUMOCTS BellecTB B BoZe. DakTopsl, BAUAIOLMe Ha PACTBOPUMOCTh
TBEP/bIX U ra3000pa3HbIX BellecTB. CriocoObl BbIpa)KeHUsT KOHIIEHTPALMK PAaCTBOPOB: MacCoBasi J10JIst
pacTBOPEHHOI'0 BellleCTBa, MOJISIpHas KOHLIeHTpauus. Posib pacTBOpPOB B IIpUPOJE U B JKU3HU
yesioBeKa.

Xumuueckue cBoiictBa BoAibl. [ToHsTHe 06 ocHoBaHusiX. [ToHsaTHe 06 uHAMKaTopax. KpyroBopoT
BO/IbI B IPHpPO/ie. 3arpsisHeHre NpUpOAHbIX BOA. OXpaHa U OUMCTKA MPUPOJHBIX BOJ,.

Knaccugukanuss  HeopraHnueckux coefvHeHud. Okcupbl.  Knaccudukanmss — oKCHUJOB:
coneobpa3yroiue (0OCHOBHbIE, KUC/IOTHbIe, am(oTepHbie) U HecosieoOpasytoriue. MexayHapoaHast
HOMEHKJ/IaTypa OKCHZOB. TprBHa/ibHble Ha3BaHUs OKCHU0B. Pr3nuecKue U XapakTepHble XUMUYecKre
CBOMCTBa OKCH/OB (B3aMMO/ENCTBHE C BOJOU, C KMUC/JIOTaMU M OCHOBAHUSIMH, C IPYTUMU OKCHJIaMH).
[TonyueHue okCcH/OB.

[TonsiTve O rUApPOKCHAAX — OCHOBAHUSIX W KHUCIOPOACOJepXKallUX KUCI0TaX. KHCIOTHI
Knaccugukanus kucnotr. MekayHapogHasi HOMEHK/aTypa W TpUBUalbHble Ha3BaHUSl KHC/IOT.
dusnyeckre U XUMUYeCKHe CBOMCTBA KUCIOT (B3aUMOZeMCTBUe C MeTa/lJlaMU, C OKCUJJaMU MeTaJl/ioB,
OCHOBaHUSIMU U coJisiMU). Psifi aktuBHOCTU MeTas/uioB H.H. bekeTtoBa. [Tonyuenue kucnot. Kucnotsl B
NpUpPO/e, NpUMeHeHHe BaXKHENIINX KUCIIOT.

OcHoBanuda. Knaccudukanyss OCHOBaHM: L[eJIOYM U HepacTBOPUMMbBbIE  OCHOBAHMS.
MexxayHapoiHass HOMEHK/IAaTypa OCHOBaHMM. TpuBHajibHble Ha3BaHWs OCHOBaHWM. [llemoun, ux
CBOMCTBA (B3aUMOJelCTBHE C KUCTOTHBIMU OKCUJAMU, KUCJIOTaMH U COJISIMU) U CIIOCOOBI TTOJTyUYeHUsl.
HepacTBoprMble OCHOBaHHUsI, UX CBOMCTBA (B3aMMOZENCTBHE C KHCIOTAMH) M CHOCOOBI MOJTy4YeHus..
AwmdortepHocTb. [loHsiTie 00 amdoTepHbIX T'HAPOKCHAAX (Ha TIpUMepe THAPOKCUJOB ILIMHKA M
aJIFOMUHMS): XMMUUeCKUe CBOMCTBa (B3auMO/IefiCTBHe C KMC/IOTaMU U 11leJiouaMu) U MoJiyueHue.

Comu (cpepHue, KHUC/Ible, OCHOBHbIE, JBOWHBbIE). MeKayHapoJgHasi HOMEHK/aTypa COJei.
TpuBuaneHble Ha3BaHus cojied. dU3nMueckKre W XapaKTepHble XMMHYECKHWe CBOWCTBA Ha MpHUMepe
cpenHux cosieid. [TonyueHue cosen.

['eHeTHueckasi CBA3b MeXY K/1aCCaMU HEOPraHUUeCKUX COeJMHeHUH.

OKCIlepUMeHTa/IbHOe M3y4YeHNe BelleCTB U SBJIeHUM:

- KOJIMYeCTBEHHOe Orpe/ieJieHre COJiepyKaHus KUCI0pOo/ia B BO3AYXeE;

- roJsiyueHHe, cobrpaHUe, pacrio3HaBaHUe U U3yueHHe CBOMCTB KUC/IOPO/a;

- Hab/moJeHye B3aUMOJENCTBUS BeIeCTB C KHUCJIOPOJOM W YC/IOBWUN BO3HUKHOBEHUS U
TIpeKpalLeHus! TOPeHNsI;

- 03HaKOMJIeHHe ¢ 0Opa3sijaM¥ OKCH/IOB M OTIMCAaHUe UX CBOMCTB;



- monyuyeHWe, cobupaHHe, pacrio3HaBaHUe U U3yueHre CBOMCTB BOZIOpo/ia (ropeHue);

- B3auMoJeucTBHe Bojopoa ¢ okcugom meau (II);

- WcciefoBaHue 0COOeHHOCTel paCcTBOPeHHsI Bell|eCTB C Pa3/IMUHON PaCTBOPUMOCThIO;

- TpPUrOTOBJIEHHE PACTBOPOB C OIpeZie/IeHHOW MaCcCOBOM Jl0/1el paCTBOPEHHOIO Bell|eCTBa;

- TIpUTOTOBJIEHHE PACTBOPOB C OMpe/le/IeHHOW MOJISIPHOW KOHILIeHTpallell paCTBOPeHHOT0
BeIlleCTBa;

- B3aUMO/IEMCTBHe BO/IbI C MeTasylaMU (HaTpUeM U KasblieM);

- ompefesieHWe paCTBOPOB KUC/IOT U 11le/ioueid ¢ MOMOLbI0 UHAUKATOPOB;

- ucciefoBaHue 00pa3lj0B HEOPraHMUeCKUX BellleCTB Pa3/TMUHBIX K/I1aCCOB;

- u3yueHue B3aumogercTBusa okcuga menu (II) ¢ pacTBOpoM cepHOM KWCIOTHI, KMC/IOT C
MeTa/IylaMM, peakLiuii HerTpaau3aliuy;

- T[OJlyueHWe HepacTBOPUMBIX OCHOBaHWM, BbITECHEHME OJHOrO MeTajjaa Jpyrum
Y3 pacTBOpa COJH;

- B3aUMOJeHCTBHe I'MPOKCHA LIMHKA C PACTBOPAaMU KUC/IOT U 11le/I0ueil;

- pellleHWe S3KCIlepUMeHTaJbHBIX 3a7au 1o TeMe «OCHOBHbIE K/IacChl HEOPraHUUeCKHX
COeIMHeHUI».

ITepuopnueckuii 3akoH U [lepuoanueckasi cucreMa XUMHYECKHUX 3/1EMEHTOB
J. 1. MeneneeBa

CrpoeHue aToMOB. XUMHUUeCKasi CBsA3b. OKUC/IUTEbHO-BOCCTAHOBUTE/IbHBIE PeaKL1H.

[TepBble MOMBITKU KIaCCUPUKALIMM XUMHUUYECKUX 371eMeHTOB. [ToHsATHe 0 rpymnnax (cemencTBax)
CXOJHBIX 3/IEMEHTOB: I[eJIOYHBIX M I[eJIOYHO3eMeJIbHbIX MeTallaX, Tla/JoreHax, WHEepPTHBIX
(bnaropogHbIX) razax. J7eMeHTbl, KOTOpbie 00pa3yroT aM(doTepHbIe OKCH/IbI U TUIPOKCH/IBI.

[Tepuoguuecknii 3akoH. OrtkpbiTHe Ilepuosnueckoro 3akoHa. Ilepuognueckass cucrema
xuMUuueckux 3jeMeHTOB [I. . MeHzeneeBa. KopoTkoriepuogHass W [JMHHONEpUOAHasi (opMbl
Tab/munpbl «Ileproznueckasl cuUcTeMa XUMHYeCKux 3yemeHTOB [I. V. MenpeneeBa». Ilepuogpl u
rpynrbl (A- v b-rpyrirbr).

Crpoenue aromoB. CocrtaB aTroMHbIX sgep. H3oTomnbl. Pagu0akTUBHOCTb. OJI€KTPOHBI.
OnekTpoHHasi opbuTanb. JHepreTMYeckWe YpPOBHHM U TIOJYPOBHH aToma: S-, p-, d-opburanu.
OneKTpoHHble KOH(QUrypalMd U 371eKTPOHHO-Tpaduueckue (opmysbl aTOMOB. PU3MUECKUN CMBbICI
TIOPSIZIKOBOTO HOMepa, HOMepa Tepuojia M rpynmbl 3jemMeHTa. CTpoeHHe 37eKTPOHHBIX 00004eK
atToMoB mnepBbix 20 xumMuueckux 37eMeHTOB [lepumoguueckor cucrembl [I. U. MeHpeneesa:
pacripe/iesieHre 371eKTPOHOB TI0 SHepreTHYeCKUM yPOBHSIM, TIOJYPOBHSIM U opbuTaisM. dusnuecKuii
cmblica [lepyuoyueckoro 3akoHa.

3aKOHOMEpHOCTH W3MEHeHUsl paZiuyca aTOMOB XVWMHUUYECKUX 3/IEMEHTOB, MeTa/UIMUueCKUX WU
HeMeTa/l/IMYeCKUX CBOWCTB MO TpynnaM M MepuojaM. VI3smMeHeHHe KHMC/IOTHO-OCHOBHBIX CBOMCTB
COeMHEHUM XMMHUYEeCKMX D3/eMEeHTOB B TMepuojax M rpymnmnax. XapakKTepUCTHKa XHWMHYecKoro
371eMeHTa Mo ero nosokeHuro B [lepuoguueckoit cucreme 1. . MeHeneesa.

3nauenue [lepuoguueckoro 3akoHa u Ilepuosrueckoil cUCTeMbl XUMUUYECKHX 37IEMEHTOB IS
pa3BUTUS HAayKKU U NpakTUKU. [1. VI. MeHie/ieeB — yueHbI U FPaXk/IaHKH.

ONeKTPOOTPULIATE/IbHOCTh XUMUYECKUX 3/1eMEHTOB. XHMHYecKasi CBs3b. BH/bl XUMHUYeCKOU
CBSI3U: KOBaJIeHTHas IOJISIpHasl CBSI3b, KOBa/leHTHAsl HEMOJIIpHasl CBsI3b, MOHHAsl CBsA3b. MexXaHU3MBbI
oOpa3oBaHUsI KOBaJeHTHOM W WOHHOM CBSI3U. OJIEKTPOHHBIE M CTPYKTYpHbIe (DOpPMYyJIbI BeLeCTB.
KaTtroHbl 1 aHMOHBL.

Kpucrannmueckuie v amopgHble BelljecTBa. THIbI KPUCTa/JTMYECKUX PELLeTOK: MOHHAs, aTOMHas,
MOJIEKY/ISIpHasl ¥ UX XapaKTepUCTUKHU.

Crenienb okucieHus. OmpesiesieHre CTereHel OKHC/IEHWS] aTOMOB B OWHApHBIX COeIWHEHUSIX.
OKurCUTeTbHO-BOCCTAaHOBUTE IbHBIE peakl UK. [Iporieccel OKHUceHus U BoccTaHoB/IeHusl. OKUCIUTen
Y BoccTaHoBUTeNU. CocTaB/ieHre ypaBHEeHUH NPOCThIX OKUC/IUTE/IbHO-BOCCTaHOBUTE/IbHBIX PeakLvi 1
pacCTaHOBKa B HUX KO3(h(MHUI[MEHTOB METO/IOM 3JIEKTPOHHOTO OasaHca.

OKCIepuMeHTa/IbHOe M3y4YeHUe BelleCTB U SIBJIeHUH:

O3HaKOMJIeHHe ¢ 00pa3riaMu MeTa/IOB ¥ HEMeTaslyIoB;



MO/IeTMPOBaHMe CTPOEHUS] MOJIEKY/J TpPU IIOMOLIM PUCYHKOB, MoOJiefieid, 37eKTPOHHBIX U
CTPYKTYPHBIX (OpPMYJI;

MIpOBeJiIeHNe  OIbITOB, W/IHOCTPUPYIOLIMX TPUMEPbI  OKHUC/IUTEIbHO-BOCCTAHOBUTEIBHBIX
peakuyii (ropeHue, peaki[uy pa3ioKeHus, COeJUHEeHUs1).

MexnpeamMeTHble CBSA3H

Peanu3arusi MeXXnpeIMeTHbIX CBsi3el MPU U3yYeHHH XMMHU B 8 Kjacce OCYILeCcTB/sIeTCsl uepes
WCTIO/Tb30BaHue KaK OOL[UX eCTeCTBeHHO-HaYUYHbIX MOHATHMN, TaK Y TIOHSATHM, MPUHSATHIX B OT/AeTbHbBIX
eCTeCTBeHHbIX HayKax.

OO011re ecTeCTBeHHO-HayUHbIe TMOHSTHS: sB/IeHHe (TIPOI[eCC), HayUHbIM (aKT, TUTIOTe3a, TeOpUs,
3aKOH, aHaMM3, CUHTe3, KjaccuuKalus, TepUOAUYHOCTb, HaO/oZeHue,  SKCIIepUMEHT,
Mo/leTMpOBaHue, U3MepeHue, MOJelb.

®u3ukKa: siBleHUS TPUPOAbI, (pU3MuUecKue sIB/IeHUs], BeELeCTBO, Teso, (U3nUecKde BeTUUYMHBI,
eIMHULIBI M3MepeHHsi, 00bEM, Macca, arperaTHble COCTOSIHME Bel[eCTBa, aTOM, 3JIeKTPOH, IPOTOH,
HEUTPOH, WOH, MOJIeKy/a, CTpOeHHe Tras30B, >XUAKOCTeM U TBepAbIX (KpPUCTa/UIMYeCKUX) Tell,
3/1eKTPUYECKUIA 3apsi]], KOJIMYEeCTBO TEMJIOTHI.

Buonorusi: 6uocdepa, horocuHTe3, Mporjecchl 0OMeHa BeIecTB.

leorpadusi: atmocdepa, ruapocdepa, MUHepasbl, TOpHbIEe TIOPO/bl, TOJe3HbIE HCKOIaeMble,
TOIJIMBO, BOJHbIE PeCypPChI.

TexHonorus: TexHocgepa, NPOU3BOACTBO, XUMUUECKUE TEXHOJIOTUHU, CbIpbe, KOHCTPYKL[MOHHBIE
MaTepHaJIbl.



IVIAHUPYEMBbIE OBPA30OBATEJ/IBHBIE PE3YJ/IbTATDBI

JIMYHOCTHBIE PE3YJ/IBTATHI

JINUHOCTHBIE pe3yJ/bTaThbl OCBOEHUSI TIPOrPaMMbI OCHOBHOT'O 0011iero o6pa3oBaHUsi
JOCTUTAlOTCS B XoJie 00yueHUss XUMHU B €IMHCTBEe yueOHOW M BOCIMTATe/ILHOW [1eSTeTbHOCTH
oOpa3oBaTe/nbHONM  OpraHM3allid B COOTBETCTBUHM C  TPAJWLMOHHBIMH  POCCHUHACKUMHU
COL[MOKY/IbTYPHBIMA W JYXOBHO-HPABCTBEHHBIMU I[€HHOCTSIMU, TIPUHATBIMA B  OOIIeCTBe
TipaBU/IaMyA ¥ HOPMaMH TIOBeJleHUs U CTIOCOOCTBYIOT TIPOIjeccaM CaMOTIO3HAHUS, CaMOPa3BUTHS U
COLMaMM3aLuK 00yYaroIXCS.

JINUHOCTHBIE pe3y/IbTaTbl OTPa)KalOT TOTOBHOCTh OOYYarOL[UXCS PyKOBOZACTBOBATHCS
CUCTeMOMN TO3UTUBHBIX 1[EHHOCTHBIX ODUEHTAalii M paclivipeHHe OfbiTa JAesTebHOCTH Ha ee
OCHOBe, B TOM UH(CJIe B YaCTH:

1) naTpUOTHYECKOTr0 BOCTIUTAHHUSA:

- TIpOsIB/ieHWe IIeHHOCTHOT'O OTHOIIeHHSI K OTeYeCTBEHHOMY KYJbTYDHOMY, Hay4yHOMY H
HCTOPUYECKOMY Hac/e/vio, TIOHMMaHHe 3HaueHUs XUMUUeCKOW HayKh U TeXHOJIOTMM B JXU3HU
COBpPeMeHHOr0 00I1leCTBa, B Pa3BUTUM 9KOHOMUKHM Poccru ¥ CBoero permoHa;

2) rpa)k/JaHCKOr0 BOCTIUTAHHUA:

- Tpe/CTaB/ieHWe O COLMaJbHBIX HOPMaxX M TIpaBWIaX MeX/JIWYHOCTHBIX OTHOILEHWH B
KOJIIEKTHBe, TIPOSIBJIEeHHE KOMMYHHMKAaTUBHOM KYJbTYpbl B Pa3HOOOpa3HOW COBMECTHOM
JesITeNTbHOCTH;

- CTpeMJ/ieHHMe K B3aMMOIIOHMMAaHUI0 U B3aMMOTIOMOIIM B TIporiecce yueOHOW U BHEYUueOHOM
JesITeNTbHOCTH;

- TOTOBHOCTh OIleHUBAaTh CBOe TIOBeJieHHWe M TIOCTYNKKW CBOWX TOBapuileil C MO3ULUU
HPaBCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHHSI TIOC/Ie[ICTBUM TIOCTYIIKOB,;

3) hbopMupoBaHUsA EHHOCTH HAYYHOT'0 MO3HAHHUA:

- MHUDOBO33peHUeCKHe TIpeCTaBleHHWss O BellecTBé U  XWUMHWYEeCKOW  peakLuu,
COOTBETCTBYIOII[UE COBPEMEHHOMY YPOBHIO Pa3BUTHSI HayKU W HEOOXOAUMbIE /i1 TIOHUMAaHUS
CYIITHOCTU Hay4YHOUM KapTHHBI MUPa;

- O0CO3HaHWe IIeHHOCTHM HAy4YyHOro TIO3HaHUs [/l Pa3BUTUS KaXK/AOTO uYe/ioBeKa U
TIPOM3BO/IUTE/TBHBIX CHJT OOLeCTBa B 1IeJIOM, POJIM M MeCTa HayKu «XHUMUSi» B CUCTeMe HayuyHbIX
TIpe/ICTaB/IeHU 0 3aKOHOMEPHOCTSIX pa3BUTHs TIPUPO/IbI, B3aUMOCBSI35X UejloBeKa C TIPUPOHOMN U
TEeXHOJIOTMUeCKOU cpeJiou;

- TI03HaBaTe/lbHAass MOTMBALMSI U WHTEpPeC K OOYyYeHHIO, TOTOBHOCTb W CIIOCOOHOCTH K
CaMOpa3BUTHIO W CaMo00pa30BaHUIO, K WCC/Ie/[0BaTebCKON /eATeNbHOCTH, K OCO3HAaHHOMY
BbIOOPY HampaB/IeHUsI U YPOBHS Jla/IbHEHIIero 00yUueHus;

4) BOCIUTAaHUsI KY/IbTYPbI 3/I0POBbSI:

- OCO3HaHHWe 1IeHHOCTH YKU3HHU, OTBETCTBEHHOT'O OTHOIIIEHUSI K CBOEMY 3/I0POBbIO, YCTaHOBKA
Ha 370pOBbIM 00pa3 >KW3HH, OCO3HAHME TIOCTEJCTBUA U HENpUsTUe BpeJHBIX TPUBbIUEK
(ynotpebsieHUs1  aJKOTOJIsi, HAPKOTHUKOB, KYpeHHs1), HeoO0XOAWMOCTH COOJIIOZIeHHsT TIpaBUIT
6e30macHOCTY TIpY 0OpallleHnH C XUMUYeCKUMH BellleCTBaMU B yueOHBIX U KU3HEHHBIX CUTYalUsX;

5) TPYAOBOr0 BOCITUTAHUSI:

- (opMHpOBaHUe LIeHHOCTHOTO OTHOILIEHHUS K TPYJOBOW [eATelbHOCTH KaK eCTeCTBEHHOU
MOTPeOHOCTH ueioBeKa W K HMCC/Ie[0BaTe/bCKOM /1esiTe/TbHOCTH KaK BLICOKO BOCTPeOOBaHHOU B
COBpEMEHHOM OO0II[eCTRBE;

- pa3BuUTHe MHTepeca K MpodeccusiM, CBSI3aHHBIM C XHWMHeH, B TOM uucje K Tipodeccusm
HayuyHOU cephbl, 0CO3HaHME BO3MOKHOCTH caMopeanu3alyu B 3Toi cdepe;

6) 5K0/I0rHuecKoro BOCIIUTAHHUA:

- 0CO3HaHWe HeoOXOAMMOCTU OTHOILEHWS K TIPUPO/ie KaK WMCTOYHWKY >XM3HM Ha 3emiie,
OCHOBe ee CyIl|eCTBOBaHUs;



- TIOBBIIIEHHWE YPOBHSI SKOJIOTUYECKOM KYJIbTYPbI: TIPHOOpeTeHHe OfbITa IJIAHUPOBAaHUS
TIOCTYTIKOB ¥ OIIeHKHM WX BO3MOJKHBIX TIOC/IeZICTBUM [IJIi OKpY’Kalollled cpefibl; OCO3HaHUe
r/100a/IbHOTO XapaKTepa 3KOJIOTUYeCKUX MPo0/ieM U TyTel WX pellieHus; ClIOCOOHOCTh TTPUMEHSITh
3HaHWs, TOJy4Yaemble TPYU U3yUeHWW XUMUH, [Jis pellleHusl 3afiau, CBSI3aHHBIX C OKpYKarolei
CpeJioii; akTUBHOE HerpusTHe elCTBUM, MPUHOCSILIMX BpeJ OKPY>Katolllel cpeJie; 0CO3HaHUe CBOei
PO/IM KaK IpakJlaHWHA U TIOTPeOUTeNsl B YC/IOBUSX B3aUMOCBSI3U TIPUPOZHOM, TeXHO/IOTHUECKOW 1
COL[MA/ILHOW CpeJl; TOTOBHOCTb K YYaCTHI0 B TIPAaKTUYECKOHW [IeATeJIbHOCTH JKOJOTHUeCKOU
HaTpaB/IeHHOCTH.

METAIIPEAMETHBIE PE3YJ/IbTATHI
MertaripeMeTHbIe pe3y/bTaThl 00YyJaroIMXCs, OCBOUBLINX MPOrPaMMy T10 XMMUK OCHOBHOTO
ob11iero oOpa3oBaHusl, BK/TFOUAOT:

- yCBOEHMEe MEeXAWCLUIUVIMHAPHBIX  (MeXMpeAMeTHbIX) TIOHSITHUM, OTpakarol[ux
MaTepuaabHOe eUHCTBO MHpa U MpoliecC Mo3HaHus (BelecTBO, CBOWCTBO, SHEPTus,
siBJieHWe, HayuHbId (haKT, 3aKOHOMEPHOCTb, THUTIOTe3a, 3aKOH, Teopusi, HabsrofeHue,
v3MepeHue, UCcie/joBaHue, SKCIIePUMEHT U IpyTue);

- OB/aJileHWe YyHUBepCaJbHbBIMU  yueOHbIMU  JeWCTBUSAMU  (TI03HaBaTe/bHBIMHU,
KOMMYHUKaTUBHBIMHU, PETYISTUBHBIMU), BAXKHBIMU [IJis TIOBbIIIeHUs 3PdeKTHBHOCTU
OCBOEHUsI COZiep>KaHusi yueOHOro rpeamera, (hOpMHUPOBaHUS KOMIIeTEHIIUM, a TaKKe
TIPOEKTHO-UCC/Ie/IOBATeTbCKOM /1esITe/TbHOCTH 00YYaroIuXcsl B Kypce XM,

- CrocoOHOCTh UX MCIOMB30BaTh B yueOHOM, 1T03HaBaTeIbHOM U COI[Ma/IbHOM MPaKTHKe.

ITo3HaBaTe/IbHBbIE YHUBEpPCAIbHbIe yUeOHbIe JeiCTBUS

Ba3oBble jornueckue JeMCTBHSA:

- YMeHHs WUCMO/b30BaTh TMPUEMbl JIOTUYECKOTO MBbIIUIeHHsI TIPM OCBOEHUM 3HAHWM:
PacKpbIBaTh CMbIC/ XUMUUECKUX MOHATUM (BbIJE/SATh UX CyllleCTBeHHbIe MPU3HAKW, YCTaHABIMBATh
B3aMMOCBSI3b C JIDyTMMU TIOHATHSIMHM); aHa/JM3UpPOBaTh, CpaBHMBATh, 0000I1aTh, BBIOMpATH
OCHOBaHUS AiJ1s1 K/lacCU(UKAL[MK U CUCTeMaTH3alud XMMUUeCKUX BeIlleCTB U XMMUUeCKUX PeaKIuii;
yCTaHaB/IMBaTh MPUUMHHO-CJ/IeZICTBEHHBIE CBSI3U MeX/y 00beKTaMH M3yUeHUsl; CTPOUTH JIOTHUECKHe
paccyxzeHust (MHAYKTUBHbIe, eYKTHUBHbIe, 110 aHAJOTWM); TpejjiaraTb KPUTEPUU U BBISB/ISTH
o0Ie 3aKOHOMEPHOCTH W TIPOTUBODPEUMs B M3ydaeMbIX TIPOIleccaxX W SIBJIEHUSX; TTPOBOJUTH
BbIBO/IbI W 3aK/JI0UeHMs; YMeHUsl NPUMeHsTb B TMpollecce TO3HAaHUS TMOHATHsA (TIpeJMeTHbie
Y MeTarpeJMeTHble), CHMBOJMUYeCKWe (3HAKOBble) MOJenH, UCIOo/Nb3yeMble B  XUMUH,
npeoOpa3oBbIBaTh MOJIE€/IbHBIE TIPEACTaBAeHHsT — XWMHYeCKUH 3HaK (CUMBOJI 3/IEMeHTa),
xuMudeckass ¢hopMysa ¥ ypaBHeHHe XMUMUUYECKOW peakiMd — TIPU peIlleHWH yueOHBIX 3ajjad; C
Y4eTOM 3TUX MO/Ie/IbHbIX Mpe/ICTaB/IeHW XapaKTepru30BaTh HM3yuyaeMble XMMUUECKHe BelecTBa U
XUMUUECKUe peakiuu.

Ba3oBble ucciejoBaTe/IbCKUe JelcTBUA (MeTo/Jbl HAYYHOIr0 M03HAHUSA BelleCTB U sIBJIeHUH):

- yMeHUs TIPUMEHSITh MeTO/Ibl HayUHOTO [M03HaHKs BeIlleCTB U SIBJIeHUM Ha SMITUPUUECKOM U
TEOPEeTHUYEeCKOM YPOBHSX B yueOHOM TI03HaBaTe/JIbHOM W MPOEKTHO-HCC/Ie[OBATe/TbCKON
JlesATeTbHOCTH;

- YMEeHHsI WCII0/Ib30BaTh IOCTaBJeHHbIE BOMPOCHI B KauecTBe WHCTPYMEHTA IT03HAHUS U
CaMOCTOSITeJIbHO CTaBUTh BOIPOCHI; aHAAM3WPOBaTh (HaKThl, BLIABASATEL U (OPMY/IUPOBATH
npobsieMy, oripefieNsSTh IieJib U 3aJjaud, COOTBETCTBYIOIIME peIleHHI0 TPoO/eMbl; IIpejaraTh
OTHCATeIbHYI0 UM 00BbSCHUTETBHYIO THUIOTe3Y U OCYIIIECTB/ISTh ee MPOBEPKY; YMeHUs POBOIUTh
VU3MepeHusT HeoOXOAWMBIX TapaMeTpOB, BBIUMC/IEHHUS, MOZe/IMpOBaHue, HaOmo#eHus |
9KCrepUMeHThl (peasibHble W MbIC/€HHbIE), CaMOCTOSITE/IbHO TPOTHO3UPOBATh pe3yJ/IbTaThl,



(hopmyrpoBaTh 0000ILeHUST W BBIBOABI IO pe3ysibTaTaM TPOBEJeHHOTO OIbITa, WCC/Ie0BaHus,
COCTaBJISITh OTYET O TPo/ieNlaHHOM paboTe;

Pabora ¢ uadopmarjueii:

- YMeHHs OPUEHTHPOBAaThCS B Pa3/UUHbIX MCTOYHHMKAX MH(OpMaLuu (Hay4yHO-NOMyJ/sipHast
qUTepaTtypa XMMHYeCKOTO  COJiepKaHusl, CIpaBOuHble T10ocobusi, pecypchl VHTepHeTa);
aHa/M3uMpoBaThb ~ MH(OpMALMI0 M KPUTHMYECKHM  OLleHMBaTb ee  [JOCTOBEPHOCTb U
HerpOTHBOPeUMBOCTb, OTOMpaTh U WHTEpPNpPeTUpPOBAaTh WH(OPMALMIO, 3HAUMMYI [i/isi peLleHUs
yueOHOM 3a7iaur; yMeHHsI IPUMEHSITh pa3/InYHble MeTOAbI M (JOPMYJIPOBATh 3arIPOCHI ITPU TTOUCKe
u orbope wuHPoOpMaLuu, HeOOXOJUMOMN [ijii BBITIOJHEHUs yueOHbIX 3a/jay; MCII0/Ib30BaTh
MH(POPMALIMOHHO KOMMYHUKaTHBHble TEXHOJOTMM U  pas3/iMuHble TIOMCKOBbIE  CHUCTEMBI;
CaMOCTOSITe/IbHO BIOMPATh ONTUMAabHYI0 (hOpMY TpeicTaB/ieHuss UHPOopMaLuu (Cxembl, rpauki,
JviarpaMMbl, TaOMWIpl, PUCYHKH W [pyryue (OpMbI); YMEHHs HWCIO/Ib30BaTh HAYYHBIA SI3bIK B
KauecTBe CpeJCcTBa paboThl C XuUMHUeckoW uHpopMalveld; TPUMEHSATb MeXIIpeJMeTHbIe
(bu3nyeckue ¥ mMaTemMaTHuecKue) 3HaKd U CHMBOJIbI, popMyJsibl, abOpeBUaTyphl, HOMEHK/IATYpY,
WCTI0/Tb30BaTh U Mpeobpa3oBbiBaTh 3HAKOBO-CUMBOJIMUECKHE CPe/ICTBA HATJIJHOCTH.

KoMMyHMKaTHBHBIE YHUBepCa/IbHbIe yueOHbIe JeHCTBUS:

1) ymeHnusi o61eHust (MTUCbMEHHOW M YCTHOM KOMMYHHUKAL[UH):

TIpe/ICTaB/IsITh T0/lyueHHble pe3y/bTaTbl I103HaBaTe/NbHON [leATeJIbHOCTH B YCTHBIX U
MMUCbMEHHBIX TeKCTaX; MyOIMUHO BBLICTYMATh C TIpe3eHTalell pe3y/bTaTOB BBIMOJHEHUS
XUMHUYECKOTO 3KCIepuMeHTa (MCCIefoBaTebCKOM 1ab0paTOPHOM WM TPAKTUYeCKOW paboThl,
yueOHOTO TIPOeKTa); B XO/ie Auasiora U (WIK) JUCKYCCHH 3aflaBaTh BOTIPOCHI M0 00CYyK1aeMoii Teme
Y BbICKasblBaTh WJeH, (OPMyIUpPOBaTh CBOM TIPeJIOKEHUS] OTHOCHUTE/IbHO BBITIOJIHEHUS
Tipe/IIOXKeHHOM 3a/lauu.

2) yMeHUsI yueOHOT0 COTPYyJHUUECTBA (TPYIIoBasi KOMMYHUKALMS):

y4acTBOBaTh B TPYIIMOBBIX (opMax pabOThl: TUIAHUPOBaTh OPraHU3Alli0 COBMECTHOU
paboThl, orpesiensTh CBOKO POJib, pacrpesesTh 3a/jaud MeXXy YleHaMU IPYTIIbI; BITIOIHATH CBOO
yacTb paboThl, KOOPJWHUPOBATH CBOU [JEWCTBUSI C [€HUCTBUAMH JAPYIHX UWIEeHOB KOMAaH/PBI,
OTipeJie/iiTh KPUTepPUX TI0 OLleHKe KayeCTBa BBIMOJHEHHOW paboThbl; pellaTh BO3HUKAIOLUE
npobsieMbl Ha OCHOBe ydyeTa OOILMX WHTEPECOB W COTJIaCOBaHWS TO3WLIMM, y4YaCTBOBaTh B
o0cy>kaeHnr, 0OMeHe MHEHHUSIMH, «MO3TOBOM IITypMe» U IPYTUX (hopMax B3auMO/IeHCTBYSI.

PerynsTuBHbIE YHHBePCa/IbHbIE YUeOHbIe AeHCTBHUS

OsrnajieHe YHUBEPCATbHBIMUA yueOHBIMU pPeryasTHBHBIMH JeMCTBUSMH BK/IIOUaeT Pa3BUTHe
CcamMoOpraHu3aly, CAMOKOHTPO/Isl, CAMOKOPPEKLIMH, B TOM UHUCJIe:

- yMeHHUs peliaTh yueOHbIe U UCC/Ie/I0BaTeIbCKUE 3a/Jaul: CAMOCTOSITeIbHO BBIOMpATh CI10Co0
peliieHUst yyeOHON 3aZjauM (CpaBHMBAaTh HECKOJIbKO BapHWaHTOB pellleHusi, BbIOMpaTh Hauboiiee
TIOAXOSIINNA C YIYeTOM CAMOCTOSITE/TEHO BbIZIe/IeHHBIX KPUTEPHEB), TVIAHWPOBATh CBOIO PaboTy MpH
pellleHUM yueOHOWM WM MCCIe[0OBaTeNbCKOM 3a/jaud; Ha OCHOBE TII0JIyYeHHBIX pe3y/IbTaToB
(opmysupoBath 0000IIeHUsT W BBIBOJBI, TPOTHO3MPOBaTh BO3MOKHOE DPAa3BHUTHE IIPOLIECCOB;
aHa/lIM3UpPOBaTh pe3y/bTaTbl: COOTHOCUTb CBOM [J€MCTBUSI C IUIAHMPDYEMBbIMHM pe3yJ/bTaTaMH,
OCYLL[eCTB/ISITh CAMOKOHTPOJ/Ib JleATeIbHOCTH; KOPPeKTHUPOBaThb CBOIO [esiTeJIbHOCTh Ha OCHOBE
camoaHa/iM3a ¥ CaMOOLIeHKU.



INPEJMETHBIE PE3YJ/IbTATBI

[TpeameTHbIe pe3y/bTaTbl OCBOEHHSI TIPOTPaMMBbI TT0 XUMHUKU OCHOBHOTO 0011jero 06pa3oBaHust
Ha yryiy0ieHHOM YpOBHe UMeloT ofilee cofep)kaTe/bHOe $iIPO C MpeJMeTHBIMHU pe3y/bTaTaMu
0a30BOr0 ypOBHS, COTJIACOBaHbI MeXKAy COOOM, UTO IT03BO/ISIET peas30BLIBATH YTrIyO/JIeHHOe
v3ydyeHWe KaKk B paMKaX OT/e/bHbIX K/IaCCOB, TaK U B paMKax peaju3alud WHAUBUAYATbHBIX
oOpa3oBaTe/ibHBIX TPAaeKTOPHM, B TOM UHCJIe WCIIO/b3ysl CeTeBOe B3auMOJENCTBHe OpraHH3al[uu.
[To 3aBepIlieHUU pean3aluy MPOrpaMMbl YTIy0JIEHHOTO YPOBHSI 00yYaroluecss CMOTYT JleTa/lbHee
OCBOWTb MaTepuasl, OBJ/IafieTh PACIIMPeHHbIM KPYTrOM MOHSITUMA U METOZOB, pellaTh 3ajaud Oosee
BBICOKOT'O YPOBHSI CJIO)KHOCTH.

[TpeameTHbIe pe3y/bTaThl BK/IOYAIOT: OCBOEHHE O0YYarOL[UMUCS Hay4YHbIX 3HaHUM, YMeHU!
U CII0cO00B /IeHCTBHM, CrielUubUUeCcKUX i TpeJMeTHON 00/lacTh «XUMUsS»; OCHOBBI HAYYHOTO
MBIIIJIEHUS]; BU/bI JIeATeNbHOCTA TI0 TIOyYeHWUI0 HOBOTO 3HaHUS, €ro WHTepIrpeTaLuy,
npeoOpa30BaHUI0 M TIPUMEHEHHWIO B Pa3/IMUYHbIX YUeOHBIX M peasbHbIX JXKM3HEHHBIX YCIOBHUSX;
obecreurBaOT BO3MOKHOCTD YCITEIITHOr0 00yUeHUs Ha C/ieyI0IIeM ypPOBHE 00pa30BaHuUs.
K xoH11y o00yuenusi @ 8 k1acce y obyuatomierocst OyAyT copMHUpPOBaHBI C/leyOLHe TIpeIMeTHbIe
pe3y/bTaThl U3yUeHUs] XUMUU Ha YT1y0/ieHHbIM YDPOBHE:

- pacKpbIBaTh CMBIC/I OCHOBHBIX XUMHUUECKUX TIOHSTUM: aTOM, MOJIeKyJ/ia, XUMUUYeCKUI
3/IeMeHT, MeTajul, HeMeTaJl/I, a/UIOTPOITHs], TPOCTOe BeIeCTBO, CJIOKHOE BeIIleCTBO,
cMech (OZHOpPOZHAsi U HEOJAHOPOAHAsl), BaJleHTHOCTb, OTHOCHUTesbHAasi aTOMHas |
MOJIeKyJIsipHasi Macca, KOJIMYeCTBO BellleCcTBa, MOJIb, MOJISIPHast Macca, MaccoBast 10Jist
XUMUYECKOT0 3/IeMeHTa B COeJUHEHUH, MOJISIpHBINA 00BEM, OTHOCHUTE/TbHAS TVIOTHOCTD
rasoB, OKCHJl, KHCJIOTa, OCHOBaHWe, COJib, aM(OTepHBbIM OKCHJl, aM(OTepHbII
TUIPOKCHU/I, XUMUYeCKasi peakius, KiaccuduKalys peakivil: peaki[iu COeUHeHUs,
peaklyy pasio)keHWsl, peaklUW 3aMellleHusi, peakluu oOMeHa, 3K30- U
SH/I0TePMUYECKHe Peakl[uu; TeruioBou 3P ¢eKT peakijuu; AP0 aTOMa, 37eKTPOHHbBIN
CJIOW aToMa, aTOMHasi OpOuTasb, pafilyC aToMa, XWMUYecKas CBsi3b, TOJISIpDHAs U
HeroJisipHasi KOBajieHTHasi CBsi3b, WOHHasi CBSI3b, WOH, KaTHOH, aHWOH, pPacTBOD,
MaccoBasi 1o/l BelecTBa (TIpOLIEHTHasi KOHLIEHTpALMsi) B pacTBOpe, MOJIsIpHast
KOHIL[eHTpal[1sl Bell[eCTBa B paCTBOPE; 3/1eKTPOOTPHULAaTe/IbHOCTb, CTeTleHb OKHUC/IeHUS],
OKUC/IUTeIM W BOCCTAaHOBUTENH, OKHC/IeHWe W BOCCTAaHOBJIEHHE, OKHUC/IUTE/bHO-
BOCCTAHOBUTEJIbHBIE PEaKLIMH, MeTO/| 37IeKTPOHHOTO OasaHCa;

- WUIIOCTPUPOBAaTh B3aWMOCBSI3b OCHOBHBIX XMMUUECKUX TOHATHUN W TIPUMEHSITb 3TH
TIOHSITUSI TIPU OTTHMCaHUU BellleCTB U UX TpeBpallieHUit;

- WCIOJIb30BaTb XUMMUUECKYIO CHMBOJIUKY [JIs1 COCTaBjieHUs (OpPMys BeL[eCTB WU
YPaBHEHUH XUMUYECKHX peaklui;

- ompefessiTh BaJeHTHOCTb aTOMOB 3/IeMEHTOB B OWHApHBIX COeAUHEHUsX, CTelleHb
OKWC/IeHUsI 37IEMEHTOB B OWHAPHBIX COeJUHEHUsX, TMPUHA/IeXKHOCTh BEL[eCTB K
orpeJie/IeHHOMY K/acCy coeJuHeHUW 1o ¢opMyaaM, BUbI XUMHUUYECKON CBSI3U
(KOBa/IeHTHOW Y MOHHOM) B HEOPTraHUYECKUX COeJUHEeHUSIX;

- pacKpbIBaTb CMBICJ 3aKOHOB COXpDaHEHHsI MacChl BeIIleCTB, TMOCTOSIHCTBA COCTaBa,
[Tepuoanueckoro 3akoHa /. . MeHzeneeBa, aTOMHO-MOJIEKY/ISIDHOW TeOPUHU, 3aKOHA
ABorazipo u ero CaeJCTBUM, Mpe/CTaB/eHUM 0 HayYHBIX MeTO/JaX [O3HaHWs, B TOM
yKc/ie SKCrepUMeHTaNbHbIX U TeopeTUYeCKUX MeTOAaX HCC/IeJOBaHUs BellecTB U
M3yueHUs] XUMUUEeCKUX peaKLuii;

- JIeMOHCTPHpPOBATh TMOHHWMaHUe TMepUOUUYeCcKO 3aBUCHMOCTU CBOMCTB XUMHUECKUX
3JIeMEHTOB OT UX MoyioXKeHus1 B [leproanueckoii cucreme:

- ONMCbIBaTb M XapakKTepu3oBaTh TabmuuHyto ¢opmy Ileproanueckoli CHUCTEMBI
XUMUYECKUX 37IeMeHTOB: pa3/ivuaTh TOHSATHUS «TJaBHasi noArpymnmna (A-rpynma)» |
«mobouHas nogrpynma (b-rpyrmma)», «Masbie Iepuob» U «OOJIbIINE TePUOBI»;



COOTHOCUTH 0003HaueHUs, KOTOpble UMelTCs B Tabsuile «Ileproanueckast cuctemMa
XUMHUecKux 3sieMeHToB [. V. MeHzeneeBa», C UMC/IOBBIMU XapaKTePUCTUKAMH
CTPOEHUS] aTOMOB XMMHYeCKUX 3JIeMEHTOB (COCTaB W 3apsifi sifipa, 0O0ljee 4YHCIO
3JIeKTPOHOB U pacnpeiesieHe UX 10 3/IeKTPOHHBIM CJI0sIM);

OOBSICHATH  CBSI3b  TIOJIOKEHWST ~ 37eMeHTa B [lepuojuueckol  cucteme
C pacripefie/ileHeM 3J/IeKTPOHOB TI0 JSHEpreTMUeCKUM YPOBHSIM, TIOJYPOBHSIM U
opbuTasisiM aTOMOB TIEPBbLIX YeThIpeX MepHO/IOB;

K/TaCCUPUIUPOBATh XMMUUECKUe 3/IeMeHThl, HeoOpraHUuuecKre BelljeCcTBa, XMMUUecKue
peakuyu (M0 YMCIy W COCTaBYy y4yaCTBYIOIIMX B PeaKLMU BEIeCTB, 10 TEIJIOBOMY
apdexty);

XapaKTepu3oBaTh (OMMChIBaTh) (PU3NUECKMe U XUMHUYeCKWe CBOWMCTBAa TMPOCTBIX M
CJIOXKHBIX BeIIeCTB: KHCI0PO/a, BOAOPOJA, BOABI, 00IIMe XUMHUYeCKHe CBOWCTBA
OKCHUJIOB, KHCJIOT, OCHOBAaHWWA W COJiel, TeHeTUUYEeCKYyl0 CBsi3b MEXIy HUMH,
MOATBEPXKJasi  TMpUMepaMyd  MOJIEKY/ISIPHBIX ~ YPaBHEHUM  COOTBETCTBYIOIIUX
XUMHYECKUX peaki[uii;

OTMUCKHIBaTh POJb KUCI0PO/ia, BOAOPOZA M BOABI B MPHUPOJHBIX TPOL[eCcaX, B >KUBBIX
opraHusMax, WX TIpUMeHeHHe B Pa3/IMUHbIX OTPAC/ISiX MPOMBIIIJIEHHOCTH, BO3MOYKHOE
HCTI0/Tb30BaHKe B COBPEMEHHBIX TeXHOJIOTHSIX;

0OBSICHATh W TPOTHO3MPOBaTh CBOMCTBA BEI|ECTB B 3aBUCHMOCTH OT MX COCTaBa U
CTPOEeHMsI, BO3MOXXHOCTH TIPOTEKaHUs XUMUUECKHX TpeBpallleHui B pPa3IUUHBIX
yCJIOBUSX;

BBIUKC/ISITH OTHOCUTETHHYIO MOJIEKY/IIPHYIO Y MOJISIPHYIO MacCChI Bell[eCTB, MOJISIPHYIO
Maccy CMeCH, MOJIbHYIO O XUMUYECKOTO 3jieMeHTa B COeJWHEeHHH, MaCCOBYIO
JIOJII0 XUMHUYEeCcKoro 3jieMeHTa 1o (opmysie coeJuHeHUs], HaXOAUTb TMPOCTEMUIITYIO
dopmyy BelljecTBa 10 MacCOBBIM WJIA MOJIHBIM [IOJISIM 3/IEMEHTOB, MacCOBYIO [[OJTFO
Bell[eCTBa B pacTBOpe, MOJIIPHYIO KOHIIEHTpAI[MIO BelljeCTBa B paCcTBOpe, MPOBOAUTH
pacyeTsl 10 YpaBHEHUSIM XUMUUYECKON peakI[uy;

TIPUMEHSITb OCHOBHBIE OTlepal[ii MbICIUTeNTbHON /IeaTeTbHOCTH — aHa/lu3 U CUHTe3,
cpaBHeHMe, 000011IeHHe, CHUCTeMaTH3al[|i0, KIacCU(UKAIIUIO, BhISIBIeHHEe TIPUUYMHHO-
C/IeICTBEHHBIX CBsi3ed — /11 M3yUeHHsi CBOWCTB BeIeCTB U XUMHUUECKUX peaki[ui,
eCTeCTBEHHO-HayuHble ~ MeTOJbl  T03HaHWsA —  HaO/MIOZieHHWe,  W3MepeHHe,
MO/Ie/TMPOBaHKe, SKCIIeEPUMEHT (peanibHbIM U MBICJIEHHBIN) — [T OCBOEHUsT YueOHOTro
Cofiep>KaHus;

PacKpbIBaTh CYI[HOCTh TIPOLIECCOB OKWUCAEHUS] W BOCCTAHOBJIEHUS, COCTaBJISTh
ypaBHEHUsI TPOCTBIX OKUCIUTEbHO-BOCCTAHOBUTEIbHBIX peakuui  (MeTon0M
3/1eKTPOHHOTr0 6anaHca);

yCTaHaB/IMBATh CBS3U MEXK/Y peabHO Hab/r0ZlaeMbIMA XUMUUYECKUMU SIBJIEHUSIMUA U
TIpOIieccaMy, TIPOMCXOJAIIMMH B MakKpo- W MHMKPOMUpPE, OOBSCHATH TMPUUMHBI
MHOrooOpasusi BelecTB, COOTHOCUTb XWMHWYeCKWe 3HaHWs CO 3HAHWSMH JAPYTUX
yueOHBIX MPeZIMEeTOB;

cobmomatek TpaBuia Oe3omacHoOW paboTel B J/1aOOpPaTOpPHM TMPH  HCIIOJIb30BAaHUH
XUMUYECKOH TIOCy/Ibl 1 000pY/J0BaHUS, a TaKXKe MPaBK/ia 0OpallleHus C BeleCTBaMy B
COOTBETCTBUM C MHCTPYKLIUSMH BBITIOJTHEHUsT Ta00PaTOPHBIX OIBITOB M IMPAKTUUECKUX
paboT 1o ToMyueHM0O W CcoOMpaHMIO Ta3000pa3HbIX BelleCTB (BOJOpOAa W
KHMC/IOpO/ia), TIPUTOTOBJIEHWIO pacTBOPOB C  OIpeZie/IeHHOM MacCoBOW  Jloneit
PacTBOPEHHOTO BeIleCTBa, PellieHrI0 IKCIIePUMEHTaTbHBIX 3afiau 10 TeMe « OCHOBHbBIE
K/IaCChl HEOPTaHUYECKUX COeTUHEHUN»;

JIEMOHCTPUPOBAaTh B/a/leHHe OCHOBaMH XWMHUYECKOW TPAMOTHOCTH, BKJIIOUAOIIei
yMeHus1 6e30macHOro oOpalleHusi C BelljeCTBaMH, WCTIOIb3yeMbIMH B TIOBCEHEBHOU



JKU3HHW, a TaKKe 3HaHWe TMpaBWI TIOBeJeHUs B Lesax cOepekeHUs 3[[0POBbS U
OKpY>KaloIIlel cpeJibl.

TEMATHUYECKOE IVNIAHUPOBAHUE

IleneBoii mpuoputer Ha ypoBHe OQO: co3jaHuve 0/1arONPUSATHBIX YCAOBUM /1 Pa3BUTHS
COLIManbHO 3HAYMMBbIX OTHOLLEHUH LIKOJIbHUKOB U, TIPEXK/e BCEro, LIeHHOCTHBIX OTHOLIIEHUIA:

1.
2.

10.

K CeMbe KaK IJIaBHOM OTIope B )KM3HU UeioBeKa U UCTOYHUKY €r0 CYaCThs;

K TPy/ly KaK OCHOBHOMY CIIOCOOYy [OCTH)KEHUsI >XMU3HEHHOTro 0/1aroro/iyuusi 4esioBekKa,
3a7I0Ty ero yCIeIIHOro MpogecCHOHaTBHOTO CAMOOTIpe/ieIeHHsT U OIIYIeHNs] YBePEeHHOCTH
B 3aBTpAILIHEM /IHE;

K CBOEMY OTeuecTBYy, CBOel Mayioi u Oosbiiod PopuHe Kak MecTy, B KOTOPOM UesIOBEK
BBIPOC M M03HAJI NepBbIe PaJIOCTU U Hey/jauu, KOTOpasi 3aBelljaHa eMy TpeIkaMu ¥ KOTOPYHO
HY>XHO obeperaTb;

K TIpUpOJle KaK MCTOYHMKY J>KU3HM Ha 3em/e, OCHOBE CAaMOro €e CYIeCTBOBAHUS,
HY>K/JQFOLL[eICsl B 3alUTe U TIOCTOSTHHOM BHUMAaHHWU CO CTOPOHBI Ue/I0BeKa;

K MUDY Kak IJIaBHOMY TPUHIIMITY Y€J0BEUECKOT0 OOLEXUTHS, YCIOBUIO KPEITKOU JIPY>KOBbI,
Ha/IlA)KUBAHUIO OTHOLIEHWH C KoyleraMu 10 pabore B OyAylieM U CO3JaHHIO
6J1arONIPUSITHOIO MUKPOK/IMMATa B CBOei COOCTBEHHOM CeMbe;

K 3HAHHUSIM KaK WHTe/JIeKTyaJbHOMY pecypcy, obecrieunBatoiiemMy Oyyliiee uenoBeka, Kak
pe3y/bTaTy KpOIOT/IMBOrO, HO YB/IEKaTeIbHOTO yueOHOTo TPy/a;

K Ky/JbType KakK JyXOBHOMYy OOraTCTBY O0OIIjeCTBA M Ba)KHOMY YCJIOBHIO OLIYIIE€HUS
Ye/IOBEKOM TIOJTHOTHI TIPOXKUBAaEMOM J>KM3HM, KOTOPOEe [al0T €My UTeHHe, MYy3bIKa,
WCKYCCTBO, TeaTp, TBOPUYECKOe CAMOBLIPa’KEHHE;

K 3/]0POBbIO KakK 3ajI0Ty [[OJIrOW U aKTUBHOMW YKU3HU UeJI0BeKa, ero XOPOIIIero HaCTPOEeHUs U
ONMTUMHUCTUYHOTO B3IJIsiIa HA MUP;

K OKPY>KaloIliM JTIO/IIM KakK 0e3yC/I0BHOM W abCOJIFOTHOM IIEHHOCTH, KaK PaBHOIPABHBIM
COLMATIbHBIM TIapTHEPaM, C KOTOPBIMM He0o0XOJUMO BBICTpaWBaTh A0OpOXKenaTe/bHble M
B3aUMOIOAIEP>KUBAIOIIME  OTHOILEHUs, JJAlOIMe Ue/JOBEKY paJiocTh OOLIeHUsT |
TI03BOJISIFOIIME 130eraTb YyBCTBA OAMHOYECTBA;

K camuMm cebe Kak Xo03f€BaM CBOed  Cy/bObl, CaMOOIPEeAEe/SIOUMMCS |
caMopeaI3yIOIIMMCST TMYHOCTSIM, OTBEYAIOIIM 3a CBOe COOCTBeHHOe Oyyliiee.

Ha3spaHnue Temsbl, pasjea, Kommuecte | dopmupyembie JnekTpoHHbIe (LH(POBbIE)
MojyJis, 6JI0Ka 0 4acoB COL{HA/IBHO oOpa3oBare/IbHBIE PeCypChI
3HaYHMBbIe,
IJéHHOCTHBbIE
OTHOILIEHH

(Ne)

Paspesn 1. IleppoHaya/ibHbIe XMMHUYECKUEe IIOHATUA

Xumusi — BakKHe#HIasi 06/1acTh 6 1,2,6,9 https://lesson.edu.ru/catalog
€CTeCTBO3HaHUSI u https://www.yaklass.ru/?b%01
NPAKTUYECKON  [1eATe/IbHOCTH https://resh.edu.ru/subject/
yesioBeKa 13/5/

BemjectBa M XHMHYECKHe 20 2,6,8,9,10 https://lesson.edu.ru/catalog



https://www.yaklass.ru/?b%01

peakLyu.

https://www.yaklass.ru/?b%01
https://resh.edu.ru/subject/
13/5/

HWToro o pa3zpeny

26 yacoB

Tema 2. BaxxHeiimue rpejcTaBuTe/Id HEOPraHNYeCKNX BelecTB.

Bo3ayx. TToHsiTHe 0 rasax. 15 1,3,4,5,6,8,9,10 | https://lesson.edu.ru/catalog

Kucnopoz. Oxcrzibt https://www.yaklass.ru/?b%01
https://resh.edu.ru/subject/
13/5/

Bogopos.IToHsiTHe 0 KUCIoTax 6 2,6,9 https://lesson.edu.ru/catalog
https://www.yaklass.ru/?b%01
https://resh.edu.ru/subject/
13/5/

Boga. OcHoBaHMst. PacTBOpBL. 12 1,3,4,5,6,7,8,9,1 | https://lesson.edu.ru/catalog

[MoHsiTHEe 00 OCHOBaHMSIX. 0 https://www.yaklass.ru/?b%01
https://resh.edu.ru/subject/
13/5/

OCHOBHEIE KJIACChI 17 2,6,9 https://lesson.edu.ru/catalog

HeopraHMYeCcKUx BeIIecTB https://www.yaklass.ru/?b%01
https://resh.edu.ru/subject/
13/5/

Wtoro no paszeny 50 yacos

Ilepuoguyeckuii 3akoH U IlepuouuecKasi cuicreMa XMMH4YeCKUX 3jieMeHTOB [I.W. MeH/eneeBa.
Ctpoenne aTromMa. XumMuuecKas CBfi3b. OKHC/IUTE/TbHO-BOCCTAHOBUTE/IbHbIE PeaKIiiH.

[Mepuosvuecknii  3aKOH U 14 1,3,4,5,6,8,9,10

repuoauyecKas cucTeMa httDS ://lesson.edu.ru/catalog

XUMHUUECKHX 371eMeHToB [I. W. https://www.yaklass.ru/?b%01

MeHziesneeBa. Crpoenue https://resh.edu.ru/subject/

aToma. 13/5/

Xumuueckas CBSI3b. 9 1,3,4,5,6,7,8,9,1 | https://lesson.edu.ru/catalog

OKMC/IUTEIBHO- 0 https://www.yaklass.ru/?b%01

BOCCTaHOBHUTE/IbHbIE PeAKI[UH https://resh.edu.ru/subject/
13/5/

PesepBHOe Bpemsi 4

Wroro no pasgeny 25 yacoB

Bcero 3a rog 102 yaca



https://resh.edu.ru/subject/13/5/
https://resh.edu.ru/subject/13/5/
https://www.yaklass.ru/?b%01
https://lesson.edu.ru/catalog
https://www.yaklass.ru/?b%01
https://www.yaklass.ru/?b%01
https://www.yaklass.ru/?b%01
https://www.yaklass.ru/?b%01
https://www.yaklass.ru/?b%01
https://www.yaklass.ru/?b%01

ITOYPOUHOE IIVTAHUPOBAHUE (KTII)

Ne JlomainHee
JlaTa Tema ypoka
n/n 3a/jaHue
IlepBoHauyanbHbIEe XMMUYECKHE TOHATHA — 6 YacoB
03.09 | Ilpegmer xumuu. Posib XMuUY B )KU3HU YesioBeKa. Tesa U BelljecTsa.
1. N § 1 ynp.1-4 cTp.12
dusnueckre U XMMUUeCKre CBOMCTBa BEILleCTB.
2. 03.09 | dusmueckue U XUMUYECKHE SIBJIEHUS. § 4, KOHCIIeKT
05.09 | Monstrre o TeopeTUUeCKUX MeTofax ro3HaHud. IlpefcraBneHust o § 2 ynp.1,2
) MOJrOTOBKA K
3. HAayYHOM TI03HAaHWM Ha SMITUPUYECKOM YPOBHe; Ha0/ofieHue, 5 N 1
np.pabore 0
V3MepeHte, SKCTIepUMeHT, MOZie/IMpOBaHue CTp.20-22
10.09 | IlpakTnueckas pa6ora Ne 1 mo Teme: «IIpaBmia paorel B | §8 1-2,4
4. Jsaboparopu W mnNpHeMbl o0paimjeHUs C J1adDOpaTOPHBIM
00opyaoBaHNEM».
10.09 § 4 Becv ymp.3,4,
5. YucTele BerrjecTBa U cMecu. Criocobwl pasesieHus cmeceit. TIO/IFOTOBKA K
nip.pabore No 2
5 12.09 | IlpakTuueckasa pa6ora Ne 2 o Teme: «Pa3ae/ienue cmeceii (Ha | §§ 1-4
' npuMepe 0YNCTKH 3arpA3HEHHOI MOBAPEeHHOU CO/IN».
BemecTBa u xumuyeckye peakiiyu - 20 yacos
7. 17.09 | AToMmBI U MOJIEKYJIBI. 8 5 cTp.30
17.09 | Xumuueckue 31eMeHThl. [IpoCThie U C/IOKHBIE BEIECTRA. § 6 ymp.2-5
9. 19.09 | BewecTBa MOJIEKYJIIPHOTO U HEMOJIEKYJISIPHOTO CTPOEHUS. 8§ 6 yrp.8,9
10 24.09 | Xumuueckasi bopmysa. BajieHTHOCTh aTOMOB XUMUUECKUX 8 7 y1p.5-6
) 3/1IEMEHTOB.
11. 24.09 | 3aKOH IOCTOSIHCTBA COCTaBa BelleCTBa. 88
26.09 IIpakTHUueckoe
1 OmnpeienieHre BaIEHTHOCTH aTOMOB IO (popMyJiaM OMHAPHBIX 3ajlaHUe Ha
' CoeJMHEeHHH. orpefiesieHye
BaJIEHTHOCTH
01.10 | OTHOCHTEeNBHasA aTOMHasg Macca. OTHOCUTe/TbHAs MOJIeKYJIIpHas § 7 cTp.39-40
13. Macca. BorurcieHre oTHOCUTeTbHOM MOEeKY/ISIPHOM MacChl
BeII|eCTB.
14. 01.10 | MaccoBas 0711 XMMAYECKOr0 3/1eMeHTa B COeJUHEHUSX § 7 cTp.41 ymp.10
03.10 | BerumucseHnve [0/ XUMAYEeCKHX 3JIEMEHTOB 10 ¢opmynam Pewenne
15. COeIMHEHHUN. pacyeTHBIX 3a/ia4
16 08.10 | HaxoxxaeHue ripocTetitiieii hopMy/ibl BelljeCTBa 10 MaCCOBBIM Perienue
) JIOJISIM 3JIEMEHTOB. pacieTHbIX 3a/ia4
17 08.10 | KonnuectBa BewjectBa. Mosb. B3auMOCBs3b KO/IMUECTBa BeLECTBa, § 18 ynp.1-3.
' MaccChl ¥ CTPYKTYPHBIX e/IUHUL].
18. 10.10 | Xumuueckue siBjieHUsl. XUMUYeCKasl peakLjus U eé [pyu3Haku 89




19. 15.10 | 3akoH coOXpaHeHHs1 MacChl BEIL|ECTB. [ToBTOpenue §8§ 7-9
20 15.10 | AromHO-MoOseKyJ/ispHas Teopusi. JKusHb U fiesTeslbHOCTE M. B. §5
' JlomoHOCOBa.
21. 17.10 | Xumnueckuie ypaBHeHUst. THUITbI XUMUUECKUX PEAKLUH §10
29 22.10 | PacuéTbl N0 XMMHUYeCKUM YpaBHEHHUSIM KOJIMYeCTBa U MacChl § 18 Perrenue
) VICXOZHBIX BellleCTB WX NTPOAYKTOB peakL1u. pacyeTHBIX 3a7a4
22.10 | BeluucsieHus o ypaBHEHUIM XMMUUECKOW peakLU: KOMYeCcTBa § 18 Peirenue
23. BellleCTBa, MacChl 10 U3BeCTHOMY KOJIMUECTBY BelllecTBa, Macce pacueTHBIX 3a7a4
peareHTOB WIH NIPOAYKTOB peakLuu
24.10 | BeruucieHus Mo ypaBHEHUIM XMMAUYECKOW peakLMH: KOI4YeCcTBa § 18 Perenue
24. BelllecTBa, MacChl 110 U3BECTHOMY KOJIMUECTBY BelllecTBa, Macce pacueTHBIX 3a7a4
peareHTOB WM NTPOAYKTOB peakluu
05.11 §8§5-10
25 O600111eHMe U cUCTeMaTH3alLWsl 3HaHWH 110 TeMe «BelijecTBa U MO/ITOTOBUTHLCS K
) XMMHUYECKHE peakLum». KOHTPOJIbHOM
pabore
05.11 | KonrpoabHas padora Ne 1 o Teme "BeljecTBa 1 XUMHYeCKHe
26. P " P Hl IToBTOpeHue §85-10
peaknuu''.
Bo3ayx. ITonsrue o rasax. Kucaopoa. Okcuanl — 15 yacos
27. 07.11 | AHanu3 KOHTPO/bHOU paboThl. Bo3ayx — cMech razos. [Toastue o | § 12
rasax.
28. 12.11 | 3akon ABoragpo. MossipHblii 00bEM ra3oB § 12
29. 12.11 | Brruncnenns o6béma, KOmMUecTBa BelljeCTBa ra3a 1o U3BeCTHOMY Peiienue
ero KOJMYeCTBY BellecTBa, 00bEMy pacueTHbIX 3aJa4
30. 14.11 | OTHOCHTeBHAS MIOTHOCTB Ta30B. BIUMC/IEHNs OTHOCHTE/TLHOI Peiienue
TJIOTHOCTH ra3oB pacueTHBIX 3a/au
3L 19.11 | Onpegenenue oTHoCUTeLHOM MOMIEKYISAPHOIN MacChl Pemienue
ra3000pa3HOro BelecTBa M0 U3BECTHOW OTHOCHTEIbHOM IJIOTHOCTH | paCUeTHBIX 3a/iay
32. 19.11 | Beruncenyst oTHOCHTE/ILHOM MOJIEKY/IIPHOM Macchl rasa To Peiienune
W3BECTHOW OTHOCUTEbHOW TJIOTHOCTU pacueTHBIX 3aja4
33. 21.11 Perienue
OO6BbEMHbIE OTHOLLEHHSI [A30B IPYU XUMUYECKUX peakLUsax pacueTHBLIX 3aja4
34. 26.11 Perienue
BbIuncsienrs 00bEMOB T'a30B M0 YPaBHEHUIO XUMUYECKOW peakiu | paCUeTHBIX 3a/a4
35. 26.11 | Kuciopog — 3/1eMeHT ¥ 1ipocToe BelectBo. O30H — aiotpornHas | § 13
MoIMbUKalMsl KUCI0POoAa
36. 28.11 | Oxkcuppl. CriocoObI To/TyueHust KMC/IOpPo/ia B 1abopaTopun U 8§14
MIPOMBILLIEHHOCTH
37. 03.12 | IIpakTuueckas padora Ne 3 mo Teme "Ilosyyenue u codoupanne | §§ 12-14
KHC/I0POAA, H3yYyeHHe ero CBOMCTB"
38. 03.12 | KpyroBopot Kuc/aopozia B PUPOJe KOHCIEKT
39. 05.12 Tonnugo.
Ncnonb3oBanue yris
Y MeTaHa B KauecTBe
TeruioBoit 3¢ dheKT XUMHUUeCKoW peakliii, TePMOXUMUUECKHe TOTL/IHBA.
ypaBHEeHUs], 9K30- U SHJI0TepMUYeCKUe peakLiuu 3arpsi3HeHUe BO3/yXa
40. 10.12 BoluniciieHust 110 ypaBHeHHSAM XMMHUUeCKOUW peakLMW: KOJUUyeCcTBa Penienue

BelecTBa, 00bEMa, MacChl TI0 U3BECTHOMY KOJIMUECTBY BellleCTBa,
00BEMY, Macce peareHTOB WK TIPO/IYKTOB PeaKIUH

PaCUEeTHBIX 3a/ia4




41. 10.12 | KonTposibHasa padora Ne 2 o Teme "Bo3ayx. Kuciopoj. [ToBTOpEHUE §§
Oxkcuapt"
Bopopoj. IlonsaTue 0 KNC/I0Tax U coigax — 6 yacos
42. 12.12 | AHanu3 KOHTPOJILHOM paboThl. Bogopo — 37eMeHT M MPOCToe § 15
BetjecTBO.CriocoObI ToTyueHust BOIOPOAA B 1ab0paToOpuu U
MPOMBILTIEHHOCTH
43. 17.12 | IIpakTuueckas padora Ne 4 mo Teme "Tlonyuenue u cooupanue | Vcrons3oBaHue
BO/IOPO/a, M3yueHHe ero CBoicIB" BOZIOPOJia B KauecTBe
TOTJIUBA
44. 17.12 | Ilonaruve o kucnoTax u congax. CocTaB KUCIOT U COJIeN § 16
45. 19.12 | Bruncnenns o6béma, KomMuecTBa BelljeCTBa ras3a 1o U3BeCTHOMY Peienue
€r0 KOJIMYECTBY BEIIeCTBA WK 00bEMY pacyeTHBIX 3a7a4
46. 24.12 Perienue
BerurcsieHrsi 00EMOB Ta30B 10 YPaBHEHHIO XUMHUECKOU peaklii | paCYeTHBIX 3373y
47. 24.12 | BeluncreHus 110 ypaBHEHUSIM XMMAYEeCKOM peakLMu: KOIU4YecTBa § 20
BelllecTBa, 00bEMa, MacChl 10 U3BECTHOMY KOJIMUYECTBY BeIlleCTBa,
00BEMY, Macce peareHTOB WM MPOIYKTOB PeaKIiu
Boja. PacTBopsl. IToHATHE 00 0ocHOBaHUsAX — 12 yacoB
48. 26.12 | dusnueckue cBoiicTBa Bojbl. Bosa B mpupoge. AHanu3 u cuHte3 — | § 21
MeTO/ibl U3yUeHUsI COCTaBa BOJpI.
49. 14.01 | Xumuueckue CBOMCTBA BOJBIL. §21
50. 14.01 | CocraB 0CHOBaHHIA. KOHCITEKT
51. 16.01 | PacTBOpBI. PaCTBOPUMOCTH BEIIECTB B BOJIE. § 22
52. 21.01 | HacslnjeHHble ¥ HeHaChIL|eHHbIe, KOHL[EHTPUPOBAHHbIE U KOHCIIEKT
pa3baBjieHHbIE PACTBOPBI
53. 21.01 Crioco0Obl BhIpa)KeHHs1 KOHIIEHTPALK PaCTBOPOB: MacCOBasi [10JIst II0Ar0TOBKA K
PAaCTBOPEHHOIO BEIIeCTBa, MOJISIDHAsST KOHIIEHTPAL[HsI rip.pabore Ne 5
54. 23.01 | ITpakTuueckas padora Ne 5 no Teme "IIpuroroBieHue §§ 21-22
PacTBOPOB C omnpe/e/1éHHOH MacCcoOBOil {0/1eil paCTBOPEHHOr0
BelecTra. "
55. 28.01 HacpbimieHHbIe ¥ HeHaChILLEHHbBIE, KOHL[EHTPUPOBaHHbIE U § 22, peienue
pa3baBiieHHbIE PAaCTBOPHI pacueTHBIX 3a4a4
56. 28.01 CriocobbI BeIpaykeHUsT KOHI[EHTPALIMK PAaCTBOPOB: MacCOBast JI0JIst § 22, perieHue
PacTBOPEHHOTO Bell[eCTBa, MOJIIPHast KOHIIeHTpaLys pacueTHBIX 3a4a4
57. 30.01 | Posb pacTBOpOB B MPUPO/IE U )KU3HU YesioBeka. KpyroBopot Bofpl B | BelyuuTh
Hpupoze. KpPYyr'OBOPOT BOJEI B
rpupoje
58. 04.02 IToaroroeka K
00600111eH1e 1 CHCTEMAaTHU3aIUsA 3HaHUH 10 TeMe: «Bo/ia. PacTBOpBL. KOHTPOJIbHOM
TToHsTHE 06 OCHOBAHUSIX» pabore
59. 04.02 |KonTposibHasa padora Ne 3 o Teme "Boga. PacTBopsbl. [TouaTus 88§ 21-22
00 ocHOBaHHAX"
OcCHOBHBIE K/1acChl HEOPraHUYeCKUX coeHeHuH — 15 yacoB
60. 06.02 | AHanu3 KOHTPO/IbHOM paboThl. OKCH/IBI: COCTaB, KjacCU(UKaLys, 8§23
TPUBHAJIbHBIE HAa3BaHUS
61. 11.02 § 23 nonyyeHue
[Tonyyenune v xumMuyeCcKre CBOMCTBA OKCUZIOB OKCH/JIOB
62. 11.02 | TloHsiTHE O THPOKCH/IaX — OCHOBAaHUSIX U KUCIOPO/COEeP KallX 8§25

KHNC/JI0Tax




63. 13.02 | ®usnueckre U XMMUUeCKHe CBOMCTBa KUC/IOT. [TosyueHre KUCIOT § 25

64. 18.02 | Knaccudvkaiysi OCHOBaHHIA §24

65. 18.02 | IIénoun, ux CBONUCTBA U CIIOCOOBI TIOTYYEHHUSI § 24

66. 20.02 | HepacTBOpHMbIe OCHOBaHHMSI, UX CBOHCTBA U CIIOCOOBI MOTyUeHHsT §24

67. 25.02 | ITonsTre 06 amOoTepHBIX THAPOKCUAX: XUMHUECKHe CBOWCTBA U KOHCITEKT
nosiyuenue. [IpMeHeHMe Ba)KHEMILIMX OCHOBaHUI

68. 25.02 | Comu: cocraB, KinaccudyKalivs, TpUBHa/IbHbIe Ha3BaHUS § 26

69. 27.02 | ®dusnyeckue U XUMUYeCKUe CBOMCTBa coJsiell. [Tomyuenue coneit § 26

70. 28.02 | I'eHeTnyeckas CBA3b MeXKAY K1acCaMH HeOpraHMYeCKuX § 27 [loaroToBKa K
CoeTUHEeHUH nip. pabote Ne 6

71. 04.03 | IIpakTHueckas padora Ne 6. PemieHue sKcriepuMeHTa/IbHBIX [ToBTOpEHUE § 23-
3a/1a4 1o TemMe «OCHOBHBIE K/1aCChl HEOPraHUYeCKUX 26
COeIUHEHUI»

72. 04.03 | Beruncnenus 1o ypaBHeHUsIM XMMHUUeCKOM peakL{ii: KOJMJeCcTBa Perenue
BelljecTBa, 00bEMa, MacChl 110 U3BECTHOMY KOJIMUECTBY BellleCTBa, pacueTHBIX 3a7a4
00BEMY, Macce peareHTOB WK MPO/IYKTOB PeaKkIiu

73. 06.03 INoaroToBKa K
[TepBble NOMBITKHM K/1aCCU(UKALMKA XUMUUECKUX 3/IEMEHTOB. KOHTPOJILHOU
[NonsaTHe o rpynnax CXoJHbIX 3/IEMEHTOB pabore Ne 4

74. 11.03 | Ilepuopuyecknii 3akoH. OTKpeITHe Ileprnoyeckoro 3akoHa. [ToBTOpEHUE §§ 23-
3Hauenue [Tepuoguyeckoro 3akoHa u [leproanueckoii CUCTEMBI 26
XUMHUECKUX 3/7IeMEHTOB [i/I Pa3BUTUS HayKU U MPaKTUKH.

75. 11.03 | SnemeHTHI, KOTOpPBIE 00pa3yOT aM(oTepHbIE OKCUBI U
TU/IPOKCH/IBI

Ctpoenue aToMa — 14 yacoB

Ilepuoanueckui 3axK0H U ITepuoanueckas cHcTeMa XMMHUYecKHx 371eMeHToB JI.V1. MeHpe/1eeBa.

76. 13.03 | O0o6menue u cucTeMaTu3ausa 3HAHKH. §28

77. 18.03 | IIpomedicymouHas ammecmayus §29

78. 18.03 | KopoTtkomnepuoaHas ¥ JIUHHOTIepHofHas popmbl [Teproguueckoi 8§29
CUCTeMbl XMMUUeCKUX 3y1eMeHTOB [I.MI. MeHzjeneesa

79. 20.03 | Ilepuoppl ¥ rPYIIIbL. KOHCTIEKT

80. 25.03 | OcHoBHBIe CBeJileHUs 0 CTpOeHUH aToMOB. COCTaB aTOMHBIX sifiep. § 30

81. 25.03 | M3oTorbl KaK pa3HOBUAHOCTA aTOMOB XMMUUECKOTO 3/IEMEHTa KOHCTIEKT

82. 27.03 | DneKTpoHbI. JNMeKTPOHHAsE OpOHTab § 30

83. 08.04 | DHepreTHueckue YpPOBHU U MIOAYPOBHU aTOMa; S-, p-, d-opOHUTaIu 831

84. 08.04 | DnexTpoHHBIE KOH(UTYpaALUX U 31eKTPOHHO-Tpadrueckre GopmMyIibl 831
aTOMOB

85. 10.04 | CrtpoeHue 371eKTPOHHBIX 000/I0UeK aTOMOB TepBbIX 20 XUMHUECKHX § 32
snemeHToB [lepuoauueckoit cuctemsl .M. MeHgeneeBa

86. 15.04 | 3aKOHOMEePHOCTH U3MeHeHUs paJyca aTOMOB XMMUUYECKUX KOHCTIEKT
3/1eMeHTOB, MeTa/UTMYeCKUX U HeMeTalJTMueCKUX CBOMCTB 110
rpymraM v repuoiam

87. 15.04 | Vi3aMeHeHuUe CBOMCTB coeJUHEHUIN XUMUUECKUX 3/IEMEHTOB B KOHCTIEKT
repuozax v rpymnmiax

88. 17.04 | XapakTepucTHKa XMMUYECKOT0 3JIeMeHTa M0 ero MoJOXKeH!I0 B 8§33

[Tepuoguueckoii cucteme .M. MeHjeneeBa

Xumunueckas CBsi3b. OKMC/IUTETbHO-BOCCTAHOBUTE/IbHBIE peakKuu — 11 yacos




89. 22.04 | Dy1eKTpOOTPULIATETLHOCTh XUMHUUYECKUX 3/IEMEHTOB 8§35

90. 22.04 | KoBasieHTHasi TIO/ISIpHAast CBA3b HEMOJIIPHAas CBSI3b 836

91. 24.04 | NoHHas cBS3b § 33

92. 29.04 | Kpucrammueckue v aMmopdHbIe BeIeCcTBa KOHCTIEKT

93. 29.04 | Tunbl KPUCTA/VIMYECKUX PEIIETOK U UX XapaKTepUCTUKU KOHCITEKT

94. 06.05 | Crenenb okucieHusi. OKUC/IATE/IbHO-BOCCTAHOBUTEIBHBIE PeaKLIUU. § 38

95. 06.05 | OkucnuTenu u BocctaHoBUTeny. CocTaB/ieHe YpaBHeHUN § 39
OKHMCJ/IMTE/IbHO-BOCCTAHOBUTE/IBHBIX peakLii, MeTO/, 3/IeKTPOHHOTO
OanaHca

96. 08.05 | Bbrunc/ieHus 1o ypaBHeHUSIM XUMUUeCKOU peakluU: KOJMyecTBa § 39, moAroToBKa
BelllecTBa, 00bEMa, MacChl 10 U3BECTHOMY KOJIMUECTBY BeIlleCTBa, K KOHTPOJIbHOM
00BEMY, Macce peareHTOB WK MPO/YKTOB PeaKIuu pabote

97. 13.05 | KontposbHas padora Ne 5 mo Teme "CTpoeHue aToma.
XumuuecKas CBfi3b"

Pe3zepBHoe Bpems — 4 yaca

98. 13.05 | AHamM3 KOHTPO/ILHOM paboThl. Pe3epBHbIN YPOK.

99. 15.05 | PesepBHblIit YPOK.

100. 20.05 | Pe3epBHbIli YPOK.

101. 20.05 | Pe3epBHbIii ypOK.

102. 22.05 | Pe3epBHblii ypoOK.




CUCTEMA OIIEHKU JOCTVDKEHUM INTAHUPYEMBIX
OBPA3OBATEJ/IbBHBIX PE3YJ/IbTATOB

OTmMeTKa «5»:
- 1aH TIOJIHBIN U TPaBU/IbHBIA OTBET HAa OCHOBAHUM U3yUeHHBIX TEOPUH,
- MaTepuasl U3/I0XKeH B OIpe/ie/IeHHOM JIOTUYeCKOH M0C/ieJoBaTeTbHOCTH, JTUTEPATYPHBIM S3BIKOM,
* OTBET CaMOCTOSITE/TbHBIN.
OT1meTKa «4»:
+ IaH TIOJTHBINA 1 TIPaBWILHBIN OTBET HAa OCHOBAaHWM U3yUEeHHBIX TEOPHH,
- MaTepHyas U3/I0KeH B OTpe/ie/IeHHOH T0C/Ie/[0BaTelbHOCTH,
JONyIleHbl 2-3 HeCyIeCTBeHHbIe OIIMOKY, HWCIpaB/ieHHbIe M0 TpeOOBaHWIO YUWTeNs, WIH JaH
HeT0/IHbIN Y HeUeTKUM OTBeT.
OtrMmeTKa «3»:
-7laH TIOJIHBIH OTBET, HO TIPY 3TOM JOMYIlleHa CYIIleCTBeHHasi OIMOKA WM OTBET HETO/HBIN, [TOCTPOEH
HECBSI3HO.
OtMeTKa «2»:
- OTBeT 0OHApPY)KMBaeT HETIOHUMAaHKMe OCHOBHOT'O COZIepyKaHUsl yueOHOTro MaTepuia,
+ JIOMYILEHBI CYII[eCTBEHHbIE OIMOKH, KOTOPhIE YU-CSI HE MOKET WCMPABUTh MPY HABO/ISAIIMX BOMPOCAX
YUUTEIS.
OrleHKa yMeHui pellaTh 3aJauu:
OT1meTKa «5»:
* B JIOTUYECKOM PACCY’>KI€HUH 1 PellieH|H HeT OIMO0K,
- 337laua pellieHa paljoHaTbHbIM CITOCOO0M.
OtmerKa «4»:
* B JIOTUUECKOM PacCY’X/IEHUH U PEIIeHUH HeT CYIIIeCTBEHHBIX OIIMOOK, MPU 3TOM 33/iaya pellieHa, HO He
PaLMOHANTBEHBIM CITIOCO00M,
- JIOTyIIeHo He GoJiee IBYX HECYIIIECTBEHHBIX OIHOOK.
OtMmeTtKa «3»:
- B JIOTMYECKOM PACCY’>KIE€HUH HET CYIL[eCTBEHHbBIX OIMOOK,
- IOTMyCKAeTCs CyIIIeCTBeHHAs OIITMOKA B MaTeMaTUUeCKUX PacueTax.
OtmeTrKa «2»:
* IMEIOTCS CYII[eCTBEHHbIE OIMOKHY B JIOTHYECKOM PACCY>KIEHUN U PEITIeHUH.

OneHKa KCIePUMEHTa/IbHBIX YMeHUH

(B mIporiecce BHINO/THEHHUS MPAKTHYECKHUX Pad0T 10 HHCTPYKIMH)
OI1eHKY CTaBAT TEM YYaI[UMCH, 32 KOTOPLIMU OBLIO OPraHU30BaHO HAOJ/THO/IEHHeE.
OT1meTKa «5»:
- paboTa BbINOJIHEHA MOTHOCTHIO. CJie/aHbl PABU/IbHbIE HAO/TFOIEHUS U BHIBO/IBI,
*5KCMIEPUMEHT OCYIIIECTB/IEH MO TJ/IaHy, C y4YeTOM TeXHWKA 0e30MacHOCTW W TIpaBUl PaboThl C
BeIIleCTBaMHU U TIpHOOpaMHy,
“TIPOSIB/IEHBI OPTaHW3aIMOHHO-TPY/IOBbIe YMeHUs (TT0/]/Iep>KUBAeTCS YUCTOTa paboyero Mecra , TIOpsAZ0K
Ha CToJIe, 5KOHOMHO MCTIO/b3YIOTCSl PeaKTHBbI).
OtMeTKa «4»:
-paboTa BBITIO/IHEHA, CZle/laHbl TIPAaBU/IbHBIE HAOJFOIEHNS U BBIBO/IBI: 9KCIIEPUMEHT BBITIO/IHEH HETIOTHO
W/ HaOJTFOIA0TCST HECYIIECTBEHHBIE OIIMOKY B paboTe C BeleCTBaMM U ITPUO0paMH.

OtMeTKa «3»:



*OTBET HEeIN0JIHbIM, paboTa BBITIOTHEHA TIPaBUIBHO He MeHee UeM HaIloJIOBUHY JOIyIljeHa CyIlleCTBeHHast
ommbka (B Xofle 9KCIEPUMEHTa, B 00BsCHeHUH, B odopmiaeHuy pabotel, mo TH mpu pabote c
Bell[eCTBaMH U TPUOOpaMH), KOTOPYFO YUall[UHCsT UCTIPABJISIET MO TPeOOBAHUIO YUUTEJIS.

OT1meTKa «2»:

-IOMyILeHbl 7Be WM 0Oojiee CyILeCTBeHHble OLIMOKM B XOJie JKCIIepUMeHTa, B OOBSICHEHWH, B
ocdopmenuu paboTsl, o T Tipu paboTe C BelliecTBamMy U MPUOOPaMU), KOTOPBIE YUAITUHACA HE MOXKET
WCTIPaBHTb.

O1eHKa 3a MMCbMEHHYH) KOHTPO/ILHYIO paboTy

[Tpu orleHWBaHWM OTBETA yualllerocss HeoOXO[UMO UMTHIBATH KAueCTBO BBITIONHEHHsT PabOTHI T10
3a/1aHusIM. KoHTpo/TbHAs paboTa OIleHUBAETCS B LIEJIOM.
OtMeTKa «5»:
- 1aH TTOJIHBIN OTBET Ha OCHOBE M3YUEHHBIX TEOPUH, BOSMOXKHA HECYITIeCTBEHHAs OITTMOKa.
OT1meTKa «4»:
- IOTyCTHUMa HEeKOTOpasi Hero/THOTa OTBETA, MOXKET ObITh He 00Jiee IBYX HECYIIIECTBEHHBIX OIIHMOOK.
OT1meTKa «3»:
- paboTa BBITIO/IHEHA HETOJTHO (HO He MeHee YeM HarloJIOBUHY ), UMeeTCsi He Oosiee OJHOM CyIL|eCTBEeHHOM
OIIMOKH ¥ TIPU 3TOM 2-3 HeCy1l|eCTBeHHbIe.
OtMeTKa «2»:
- paboTa BBIMO/THEHA MEHBIIIe YeM HarloJI0BUHY,
* IMEeTCsI HECKOJTbKO CYIIeCTBEHHBIX OIIMOOK.
[Tpu olleHKe BBLITIOJHEHWST TIMCBMEHHOW KOHTPOJIBHOW paboThl HEOOXOJMMO YUUTHIBATb TPeOOBaHUS
enyHOro oporpadrueckoro pexxuma.
OTMeTKa 3a WTOTOBYIO KOHTPOJIbHYIO DPab0OTy KOPPEKTHPYET Mpe[IIeCTBYIOI[Ue TPU BLICTABIEHUN
OTMETKH 3a UeTBePTh, TIOTyTo/j1e, TO/.

O01ue 1s auLes:

O1jeHKa MPOeKTHOM JeATeTbHOCTH YUalluXcsa

Kputepuii 1 ITpoayKT (MaTepua/n3oBaHHbIN pe3yasTat I1TY) Bamwsl
3 a 1.1 | HoBusHa. OpUrMHaabHOCTb. ¥ HUKATbHOCTh 1-2
S ¢e 1.2 | OnTuManbHOCT (Hawiyulllee coueTaHKe ITlapaMeTpOB MPOAYKTa) 1
= s 1.3 | OCTeTMYHOCTh 1-2

MakcuMa/bHOe KO/ IHYeCTBO 0a/I/ioB 5

Kpurepuii 2 Iponecc (padoTa Mo BbINO/JIHEHHIO MPOEKTa)

2.1 | AKTyalbHOCTb 1-2
2.2 | IIpobieMHOCTB 1-2
% 2.3 | CootBetcTBHe TpeboOBaHUsIM 00BEMA 1
3 2.4 | ConeprkaTesbHOCTb 1-3
e 2.5 | 3aBepIeHHOCTh 1
é 2.6 | Hannuue TBOpUeCcKOro KOMIOHEHTA B MTPOLIECCe TPOEKTUPOBAHUS 1-2
2.7 | KOMMYHHKaTHBHOCTG (B TPYIINIOBOM ITPOEKTE) 1-2
2.8 | CaMOCTOATe/ILHOCTh 1-3

MakcuMaibHOe KOJIHYeCTBO 0a/i/ioB 16

Kputepuii 3 KauectBo opopm/ieHHs1 MaTepHa/ia
o 4 3.2 | MaTepuan ohopm/ieH C rpyObIMH HAapyIIeHUsAMU TpeOoBaHUH 0
g E 3.3 | JonylieHbl He3HAUNTe/TbHBIE HAapyLIeH!s TpeboBaHUH 1-2
B 3.4 | Matepuasn odopm/ieH B COOTBETCTBUM C TPeOOBAaHUAMH 3-4

MakcuMaabHoe KOJIH4eCTBO 0a/1/I0B 4




Kputepnii 4 3anura npoeKTa

4.1 | KauecTBo fok/1aza (CUCTeMHOCTh, KOMIIO3ULIMOHHAS 11e/IOCTHOCT, 1-3
TMOJTHOTA TIPe/ICTaB/IeHHs TTPOO/IEMBI, KPATKOCTh, YETKOCTh, SICHOCTh

= (hopMyTHPOBOK)
g 4.2 | OTBeThI Ha BOMPOCHI 1-3
5 4.3 | JINYHOCTHBIE TIPOSIBJIEHUS OK/IaiUMKa 1-2
é 4.4 | KynabpTypa peud JOK/IaJuuKa 1-2
MakcuMaabHoe KOJIHYeCcTBO 0a/1/ioB 10
MakcnmanbHoe KOJTM4eCcTBO 0a/I/IoB M0 BceM KPUTEPUSIM 35

ITepeBoj 6a/1JI0B B OLIEHKY
85% oT MakCUMa/IbHOM CyMMBI 6atoB, 35-30 6amioB — «5»
70-85 %, 29-25 6a/noB — «4»
50-70 %, 23-17 6annoB — «3»
0-49 % - «2»

KpuTtepun u moka3zare/u OIeHHBAaHHUs HUCC/Ie0BATE/IHLCKOM IesiTe/IbHOCTH 00yUaroIierocs

Kpurepuii 1 YpoBeHb aKTya/IbHOCTH TeMBbI HCC/IeA0BaHUS Bbannsl
1.1 AKTya/bHOCTb TeMBI UCC/Ie0BaHUS He JoKa3aHa 0
2
5
o 1.2 ITpuBefieHbI  HEAOCTATOYHO  yOeaWTeNbHbIE  ZIOKA3aTe/bCTBa 1-2
5 aKTyaJbHOCTH TeMbI HCC/Ie[J0BaHHUS
= 1.3 IIpuBeseHsI [IOCTaTOYHO ybenuTenbHbIe JlOKa3areJbCTBa 3-4
aKTyaJbHOCTH TEMbI UCC/IeJ0BAHUS
Kpurepuii 2 KauecTBo copep)xaHusi HCc/1ef0BaHUs
2.1 CoOTBeTCTBHE COZlep>KaHuUsl UCC/IeIOBaHUSI ero TeMe
% 2.1.1 | CopeprkaHue UCC/IeJOBaHUSI HE COOTBETCTBYET 3asiBJIEHHOU TeMe 0
§ 2.1.2 | Copep>kaHre UCC/IeflOBaHUSA He B ITOJTHOW Mepe COOTBETCTBYET 1-2
g 3asBJIeHHOU TeMe
é 2.1.3 | CopeprkaHue uCC/ieJOBaHUS B TIOJIHOM Mepe COOTBETCTBYET 3-4
3asgB/IEHHOW TeMe
2.2 JIOTMUHOCTB U3/10)KeHUst MaTepyasa
s}
5
§ 2.2.1 | Matepuan U3/10KeH He JIOTUYHO, He CTPYKTYpUPOBaH, XaOTU4YeH 0
= 2.2.2 | HexgocTaTouHo cO6/1I0JaeTCsl IOTMUHOCTD M3/I0KEHUsI MaTeprasia 1-2
2.2.3 | MaTepuas u3/I0’KeH B CTPOTr'OM JIOTHUEeCKO Moc/eloBaTeTbHOCTU 3-4
2.3 KosmuecTBo 1 pa3HooOpa3sue HCTOYHHUKOB MH(GOPMaiy
2 2.3.1 | OTcyTCTBHE CITMCKA MICTOYHUKOB MHGMOPMaIIUU 0
g 2.3.2 | Wicrionib30BaHbl OIHOTUITHBIE KCTOUHUKY MHGbOpMALIUU 1
§ 2.3.3 | Hcrnonb30BaHO He3HAUUTeIbHOE KOJIMYeCTBO UCTOYHUKOB 2
S vHbopMaImn
= 2.3.4 | Vcrionb30BaHO 3HAUMTE/IbHOE KOJTMUECTBO Pa3HOOOpa3HbIX 3-4
HMCTOYHUKOB MH(OpMaLiu
Kpurepuii 3 KauecTBo odopmiieHHs HCC/Ie0BaTe/IbCKOr0 MaTepuaa
5 3.1 CootBeTcTBHEe 0(OpPMIIEHHs TIPUHSATHIM TpebOBaHUSIM
g . 3.1.1 | Matepuan obopmsieH ¢ rpyObIMU HapyIIeHUsIMUA TpebOBaHUH 0
K 3.1.2 | [onylileHbl He3HAUUTe/IbHbIE HApYIleHHs: TpeOoBaHUMH 1-2
= 3.1.3 | MaTepuan oopm/IeH TOUHO B COOTBETCTBUH C TPeOOBAHUSAMU 3-4




MakcuMa/ibHOoe KOJIHYeCTBO 0a/l/IoB

20

IlepeBoj 6a/1/I0B B OLIEHKY
85% OT MaKCUMaJIbHOUM CyMMbI 6a/1oB, 20-17 6anioB — «5»
70-85 %, 16-14 6annoB — «4»
50-70 %, 13-10 6amn0oB — «3»
0-49 % - «2»




YUYEBHO-METOJUYECKOE OBECIIEYEHHNE
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJ/IBHBIE YYEBHBIE MATEPUAJIBI IJIS1 YYHEHUKA

I'abpuensia O.C., Octpoymos WN.T'., Crnagkos C.A. Xumust. 8 Kacc. YueOHUK /151
o61ieobpa3oBareibHBIX yupexxaeHnid. «[Ipocserienue», 2023 rop

METOANYECKHWE MATEPHUAJIbI VI YUUTEIA

[TpenmeTHas uHMs yue6HUKOB 1o pes. ['abpuesnsn O.C. [Iporpamma asist
obirieobpa3oBarenbHBIX yupexaeHuid. Xumus. 8-9 knacchl. «[IpocBelijeHue».
abpuensn O.C., fIkymoa O.M.. Bockob6oitnukoBa E.H. Xumus. HactonbHasi KHura
yuuTess 8 kinacc. Metoauueckoe rocobue. ITpocserienue, 2009.

I'abpuensu O.C., CvupHoBa T.B., CnazkoB C.A. Xumus B TeCTax, 3aZiayax, yrpaKHeHHUsIX.
8 knacc. [Ipoda, 2019.

IMINMPPOBLIE OBPA3OBATEJIBHBIE PECYPCbBI 1 PECYPCbI CETHU
MHTEPHET

http://www.alhimik.ru

http://chemistry-chemists.com/index.html

http://c-books.narod.ru

http://www.drofa-ventana.ru

http://schoolbase.ru/articles/items/ximiya

http://www.periodictable.ru

http://webelementes.com
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