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2025 — 2026 yueOHBIM rof



IIOACHUTEJIBHASA 3AIIMCKA

Pabouass mporpaMma 1O XMMHU Ha ypOBHe cpefHero obirero obpa3oBaHusi pa3paboTaHa Ha
ocHoBe @eflepanbHOr0 3akoHa oT 29.12.2012 Ne 273-®3 «O6 obpaszoBanuud B Poccuiickoi
depepanun», TpebOBaHW K pe3ysbTaTaM OCBOeHHs (ejepanbHON 00pa3oBaTenbHOW IPOTPaMMBI
cpesHero obujero obpasoBanusi (POII COO), npejcraBneHHbIX B PefiepasbHOM roCyapCTBEHHOM
obpasoBaresisHOM cTa”zgapte COO, c yuérom Koumenmu mpernofaBaHus y4eOHOro mpeaMeTa
«Xumusi» B obpasoBaTe/bHBIX OpraHusanusax Poccuiickodt dPefepaliiy, peann3yrOIMX OCHOBHBIE
obpa3oBaresibHbIe TIPOTPAMMbI, W OCHOBHBIX TMOJOKeHUH «CTpaTeryd pa3BUTHSI BOCIUTAHUS B
Poccutickoii @egepaiuu Ha nepuog, Ao 2025 roaa» (PacriopsbkeHue IlpaButenbctBa PP ot 29.05.
2015 Ne 996 - p.).

Pabouast mporpamma 1o xumuu 1 11 «b» Kacca coctaBieHa Ha OCHOBe C/IeAYIOIIUX 10KYMEHTOB:

depepanbhblii 3akoH 0T 29.12.2012 Ne 273-®3 «0O06 obpa3oBanuu B Poccuiickoi
Qepepau» € y4ETOM H3MeHeHWM, BHeCéHHbIX IIpmkasom MuHIpOCBelljeHUsT OT
31.07.2020 Ne 304 (B pepaxumu oT 25.12.2023 Ne 685-D3).

Ob6nactHoii 3akoH «O6 obpa3oBanuu B PocToBcKoi o6sacti» oT 14.11.2013 Ne 26-3C (B
pegakuuu ot 05.08.2024 Ne 157-3C).

[Tpuka3 MunrpocBeieHusi «O6 yTBepkaeHuM Ilopsiika opraHu3aliid U OCYILeCTBJIeHUS
obpa3oBaTe/ibHOM [1eSITeIbHOCTH TI0 OCHOBHBIM 001je00pa3oBaTe/lbHBIM TPOrpaMmMaM —
obpa3oBaTe/ibHBIM TIpOrpaMMaM Haua/lbHOTO O0ILjero, OCHOBHOrO 00lero U cpejgHero
obmiero obpazoBanusi» ot 22.03.2021 Ne 115 (B pegakiuu Ilprka3oB MUHIpPOCBeIeHUs
Poccuu ot 11.02.2022 Ne 69, ot 07.10.2022 No888).

[Tpuka3 MunucrepctBa mpocBerienuss P® or 21.09.2022 Ne 858 «O6 yTBepkaeHUH
(enepanbHOro mepeuyHsi yuyeOHMKOB, [OIYIIEHHBbIX K HCII0/Ib30BaHUIO TPU peanr3aliu
MMEIOIIUX TOCYJapCTBEHHYIO aKKpeJUTal[i0 00pa30BaTeNbHBIX MPOrpaMM HadyaabHOTO
obujero, ocHoBHOro o6imiero, cpegHero o0mero obpa3oBaHMs —OpraHU3aLUsMHU,
OCYIIIeCTB/ISIOIIMMH 00pa30BaTebHYIO [esTelbHOCTh U yCTaHOBJ/IEHUS TIPe/Ie/TbHOTO CPOKa
WCTIONb30BaHUsI HCK/TIOUEHHBIX Y4eOHUKOB» C W3MeHeHHsIMH, BHECEHHBIMH IIpUKa3aMU
MunucrepctBa npocsewennss  Poccuiickon  ®epepanuu ot 23.07.2023  Ne556
(3apeructprpoBaH MuHHUCTepcTBOM tOCTULMM P® 28.07.2023 Ne74502), ot 21.02.2024
Nel19 (3apeructprpoBaH MunuctepctBoM roctunuu PO 22.03.2024 Ne 77603) u
21.05.2024 Ne347 (3apeructpupoBadH MuHuctepcTBoM rocTULiMM PP 21.06.2024 Ne 78626).
[Tpuka3 MunucrepctBa mpocBerienuss P® or 18.07.2024 Ne 499 «O6 yTBep>kaeHUH
(esepanbHOrO IepeyHsi 3/1eKTPOHHBIX 0Opa3oBaTe/bHbIX PeCypCcoB, MAOMYILEeHHBbIX K
VCTIOJIb30BAHUIO TIPU  peaju3alid  UMeHIIUX T[OCY[ApCTBEHHYH) — aKKpeAWTal[Uio
obpa3oBaTe/ibHbIX POrpaMM Haua/lbHOTo 0011lero, 0CHOBHOro 00i11lero, cpefiHero obiero
oOpa3oBaHUsI».

[Mpuka3 MunnpocBemiennss Poccun ot 31.05.2021 Ne 287 «0O0 yTBep)KIeHUH
(emepanbHOTO TOCYZapCTBEHHOTO 00pa30BaTe/IbHOTO CTaHJApTa OCHOBHOTO OOILero
oOpa3oBaHUs» .

I[Mpuka3 Munnpocsemjerus Poccun ot 18.05.2023 Ne 370 «O6 yTBepskaeHnn dhefepaabHON
obpa3oBaTe/ibHOIM MporpaMMbl OCHOBHOTO 00Ijero obpa3oBaHMs» C W3MeHeHUsIMU OT 1
¢eBpass 2024 1. Ne 62 1 19 mapta 2024 1. Ne 171.

Metoguueckue pekoMeHfanmu — «CucTeMa  OLIEHKM  JOCTWXKEHUW — IJIaHUPYEMBbIX
TIpeIMETHBIX pe3y/IbTaTOB OCBOeHUs yueOHOTo rpeameta « Xumusi» (2023).

Konuernuu rmiperiofaBaHusi yue6Horo rmpeamMera «Xumusi» B P@ (pacnopspkeHue
I[MpaBurensctBa PO ot 03 gekabps 2019 Ne [TK-4BH).

depepanbHas pabouasi mporpaMma BOCIIMTaHUs [Jyjisl 0011je0O6pa3oBaTe/IbHbIX OpraHy3alii
(omobpeHa pemienveM (efepasbHOTO yueOHO-METOAUUeCKOro 00beAHEeHHsI TI0 00IemMy
obpa3oBaHMI0, MPOTOKOJ OT 23 utoHs 2022 1. Ne 3/22).

[TocraHoBneHue I'71aBHOTO roCyAapCTBEHHOIO CaHUTapHOro Bpava Poccurickon ®epeparyy
or 28.09.2020 r. Ne 28 "O6 yTtBepkaeHMd caHuTapHbIx mpaBwi CIT 2.4. 3648-20



"CaHUTapHO-3MUeMHOJIOTHUecKre TpeOOBaHUsI K OpraHM3allysiM BOCITUTaHUs U 00yueHUs,
OT/IbIXa U 03/J0POBJIeHUsI JieTell ¥ MOoZiexku'" (3aperucTprupoBaH MUHUCTEPCTBOM FOCTHULIMU
P® 18.12.2020 Ne 61573).

¢ TJlocraHoBneHue ['1aBHOrO roCyZapCTBEHHOIO CAHUTAapHOro Bpada Poccurickont ®espepaiu
ot 28.01.2021 Ne2 «O6 yTtBepkaenuu CanlluH 1.2.3685-21 «I'urneHnueckie HOpMaTUBbI U
TpeboBaHus K obecrieueHH0 6e30macHOCTH U (Win) 6e3BpeIHOCTH /1Jisl YesioBeKa (hakTopoB
cpeapl 0buTaHus» ¢ u3MeHeHusMu ot 30.12.2022.

* OcHoBHas oOpa3oBaresibHasi MPOrpaMMa OCHOBHOTO 001[ero oOpa3oBaHus, YTBePXK/EHHAs
ripyvka3oMm aupekTopa ot 30.08.2025 Ne545.

*  VYueOHbli iaH MAQOY «JIumefi Ne 11» Ha 2025-2026 yueOHBbIM TOJ, yTBEpPXKIEHHBIM
ripyvka3oMm aupekTopa ot 30.08.2025 No545.

¢ Tlonoxenue o paboueit mporpamme MAQOY «Jluneidi Ne 11», yTBep)KAEHHOE MPUKA30M
nupekTopa ot 22.08.2025 Ned71.

e Kanengapubeiii yueOHbli Tpaduk MAOY «JIuiedi Ne 11» Ha 2025-2026 yueOHbIN TOf,
yTBepXKIE€HHbIM TpuKa3oMm aupektopa oT 13.08.2025 Ne 455.

Peanu3aius [JoHCKOTro perroHanbHOr0 KoMmrnoHeHTa (JJPK) NpouCcXOAUT B TeueHHe rojila B TeMax
TIPOrpaMMbI, KOTOPBIE TI0 COZiep>KaHUI0 COOTHOCSATCS C perioHaIbHOM Tematukoi (10-12% ot obiriero
KOJTMYeCTBa 4YacoB).

OBIIASA XAPAKTEPUCTHUKA YUEBHOI'O IIPEJIMETA «Xumus»

XWMUsl Ha ypOBHE YI/yO/IEHHOTO M3yueHHsl 3aHMMaeT Ba)XKHOE MECTO B CHUCTEME eCTeCTBEHHO-
HayuHoro obpa3oBanus yuaumxcs 10-11 kmaccoB. V3yueHue mpemeTa, peanv3yeMoe B YC/IOBUSIX
nubdepeHIIMPOBAaHHOTO, TIPOGUIBHOIO 00yUeHuUs, TIPU3BAHO 00ecreunTh 00IeoOpa3oBaTeNbHYIO0 U
0OIIEeKY/IbTYPHYIO TIOJTOTOBKY BBITYCKHUKOB IIIKOJ/IbI, HEOOXOAUMYIO /Il afialiTallid UX K OBICTPO
MEHSIIOIIUMCS YC/IOBUSIM JKU3HU B COLIMYME, a TaKKe [yisl TIPO/IO/DKEHUsT 00yueHHsl B OpraHU3alysaxX
npodheCCHOHATLHOTO 00pa30BaHMsl, B KOTOPBIX XUMHUS SIBJIIETCS OTHOU W3 TIPUOPUTETHBIX TUCIIATI/IH.

B nmporpaMMe TO XWMUM Ha3HaueHuWe TmpeAMeTa «XWMUs» TIOJydaeT TOAPOOHYIO
VMHTepIipeTalMi0 B COOTBETCTBUM C OCHOBOMoOJararoluMu rmosoxenusimu Proc COO o
B3aMMOOOYC/IOBIEHHOCTH 1ieJieH, Cojiep)KaHus, pe3yJbTaTOB OOyueHWss W TpeOOBaHUN K YPOBHIO
MOJTOTOBKA  BBIMYCKHUKOB. CBUJETENIbCTBOM TOMY SIBJISIIOTCS  CJIeAYIOLIME  BBINOTHSEMbIE
MPOrpaMMOii 10 XUMUU QYHKLUU:

MH(pOpPMAaLMOHHO-MeTouecKast, peasn3arys KOTOpoil obecrieurBaeT MojydyeHHe IpeZCTaBlIeHUs O
1e/siX, CoJep)KaHuM, oOIel cTparernd OOy4YeHUWs, BOCIMTaHWUS W Pa3BUTHSL  O00YUarOLIUXCSI
CpeZCcTBaMU Npe/iMeTa, U3yuaeMoro B paMKax KOHKPeTHOI'O TIPO(uIIs;
OpraHM3alMOHHO-TI/IaHUpYloIllasl,  KOoTopas  [peAycMaTpuBaeT  Olpeje/eHue:  MPUHLIMIIOB
CTPYKTYPUPOBaHUsI M TI0C/e[0BaTebHOCTH M3ydeHHs yueOHOro marepuasna, KOJMUECTBEHHBIX U
KaueCTBEHHBIX ero XapaKTepPUCTHK; MOAX00B K (JOPMUPOBAHUIO COJEPrKaTebHOM OCHOBbI KOHTPOJIS
M OLIeHKM 00pa3oBaTesibHbIX JOCTH)KEeHWH 00yuaroljuxcsi B paMKax WUTOTOBOM aTTecTaluu B (opme
eIMHOT0 TOCY/JapCTBEHHOI' 0 5K3aMeHa 110 XMMUH.

[Tporpamma zsist yriyOaEHHOTO U3YUYeHUST XUMUM:

yCTaHaB/IMBaeT WHBapUAHTHOe TPeJIMETHOe Cojiep)KaHue, o0si3aTeslbHOe [/ W3yueHWs B PaMKax
OTZeNbHBIX Tpodueld, TpeycMaTpUBaeT paclipefie/ieHHe W CTPYKTypHUPOBaHHe ero To KJjaccaMm,
OCHOBHBIM CO/IeprKaTe/TbHBIM JITHUSIM/pa3ziesiaM Kypca;

JaéT MpUMepHOe pacripefie/ieHe yueOHOTO BpeMeHH, PeKOMeHJyeMOro [Jisi W3yUeHUs] OT[e/IbHBIX
TEM;



nipe/ijiaraeT TIPUMEPHYIO TI0C/e/[0BaTelbHOCTb U3y4yeHHs1 yueOHOTO MaTepuasa C yUuéTOM JIOTWKH
TOCTPOEHUsI KypCa, BHYTPUIIPeIMETHBIX U MeXKIIPe/IMeTHbBIX CBsi3el;

JAéT MeTO/IMUYeCKYI0 MHTepIIpeTalyio 1iefield U 3a/jau u3yueHus rpeaMera Ha yriyOjéHHOM ypOBHe C
YUéTOM COBDEMEHHBIX TIPUOPUTETOB B CHCTeMe CpefiHero o0ujero obpa3oBaHUs, CO/epKaTelbHON
XapaKTepUCTUKHU TJIAHUPYeMbIX pe3yJ/IbTaTOB OCBOEHUs OCHOBHOM 00pa30BaTe/ibHOW MPOTrpamMMbl
cpesiHero o01jero obpa3oBaHusi (TMUHOCTHBIX, MeTaINpeMETHBIX, TIPEJIMETHBIX), a TaKXe C yUETOM
OCHOBHBIX BW/IOB yueOHO-TI03HABaTebHbIX [IeMCTBUM 00ydYarolerocss 1Mo OCBOEHHWIO COjiepKaHUs
npesMerTa.

[To BceM Ha3BaHHBIM MO3ULIKMSAM B MpOrpaMMe IO XUMHU TpeSyCMOTpeHa MpeeMCTBEHHOCTh C
obyueHrMeM XMMHM Ha YpPOBHe OCHOBHOro o6ujero obpa3oBaHusi. 3a TpejieslaMM yCTaHOBJIEHHOMN
MPOTPAaMMOM TI0 XUMUHM 00s13aTelbHOM (MHBAapWAHTHOW) COCTaBJISIIOIEN CoJiep)KaHus yueOHOro
npeMeTra «XUMHUs» OCTAaéTCS BO3MOXKHOCTh BbIOOpa €ro BapMaTHMBHOW COCTaBJIsitOIed, KOTopas
JIO/DKHA OTIpeZiesIiThCSl B COOTBETCTBUM C HAllpaBjieHHeM KOHKPeTHOro Tpoduist 00ydyeHus!.

B cootBercTBUM € KOHLenTyanbHbIMU T010KeHUAMU PI'OC COO o HazHaueHUU MpeMeTOB
6a3oBoro u yriybna€HHOTO ypoBHeW B cucreme avc¢epeHLMPOBAaHHOTO O0OyueHHsT Ha YpOBHE
cpepHero obmiero oOpa3oBaHUSI XMMHSI Ha YpOBHe YIyO/JI€HHOrO W3ydeHWs HaripaB/ieH Ha
peasM3alfi0 TPeeMCTBEHHOCTH C TOC/eYIOMIMM 3TarioM TOJy4YeHUs] XUMUYeCKoro o0pa30oBaHUs B
paMKax M3y4eHHs CIIeliMa/IbHbIX eCTeCTBEHHO-Hay4YHbIX U XUMUYECKHUX [UCLUIUVIMH B By3ax W
OpraHu3alysx cpegHero mpodeccroHanbHOrO 00pa3oBaHus. B 3TOi CBsi3W W3ydeHWe TpeAMeTa
«XUMUsl» OPHUEHTHPOBAHO TIPEUMYIIIeCTBEHHO Ha pacIlupeHue U YriayO/ieHre TeopeTUYecKon WU
MPaKTHUEeCKOH TMOJATrOTOBKH 00YyYaroLMXcsl, BbIOPABIIMX OMpeAeneéHHbIN Mpodguib 00ydyeHuUs, B TOM
yKce C TIePCIeKTUBOM TIOC/TIeAYIOIero TMoaydYeHHsT XUMHUeCKoro o0pa30oBaHMsS B OpraHM3aLUsx
npodeccrioHanbHoro obpa3oBaHusi. Hapsimy ¢ 3tiM, B cBere TpeboBanuit ®I'OC COO K
TJIaHUPYeMbIM pe3yJibTaTaM 0CBOeHUs (efiepasbHOM 00pa3oBaTeIbHOM MPOrpaMMbl CpeJHEro 001Iero
oOpa3oBaHUsI U3y4yeHHe rpeaMeTa «XUMUs» OPUEHTHPOBAHO TaKKe Ha pellleHre 3aiay BOCTIMTaHUs U
COL[MA/ILHOTO pa3BUTHs 00yuaromuxcs, Ha GopMUpOBaHHe Yy HUX OOIIeUHTe//IeKTyaJbHbIX YMeHUH,
YMEHHWI palMoHaM3aur y4eOHOTO TpyJa M OOOOIIEHHBIX CIIOCOOOB /eATeTbHOCTH, WMEIOIINX
MeXXUCLUTITMHAPHBIN, HaZllIpeIMEeTHBIN XapaKTep.

CocrapnsiloliuMU  TipeiMeTa  «XUMHS» Ha ypPOBHE YIyOJEHHOrO W3Y4eHUs SIBJSIOTCS
yriayosnénable Kypcbl — «Opranuueckas xuMus» U «OOIIass v HeopraHWueckas XuMusi». I[lpu
orpefie/leHUM TIOXOZI0B K OTOOpPY W CTPYKTYpHOM OpraHM3allid COJep’kKaHusi 3TUX KypCOB B
mporpaMMe IO XMMHHU 3a OCHOBY mnpuHsATHl TonokeHns PI'OC COO o pasmmumsx 06a30BOro u
yrny0O1éHHOTO YpOBHel U3yueHUs TipefiMeTa.

OcHOByY cojiep)KaHusi KypcoB «OpraHuyeckass XxuMusi» U «OOl1jasi 1 HeopraHuueckasi XUMUsI»
COCTaB/IsIeT COBOKYITHOCTh TPeJAMETHBIX 3HAaHWA M yMEeHWH, OTHOCSIIMXCS K 0a30BOMYy YPOBHIO
V3y4yeHUs TpejMeTa. JTa CHCTeMa 3HaHUM MO/y4yaeT OMNpee/iéHHOe TeOpeTUYecKoe [OIOJIHEeHHe,
TI03BOJISIFOIIlee OCO3HAHHO OCBOMUTBH CYILECTBEHHO Oonbimii 00BéM (haKTOIOrMYecKOro marepuaria.
Tak, Ha yrnyOséHHOM YpOBHe W3yueHUsi TipeZiMeTa obecriedeHa BO3MOXKHOCTb 3HAUWTE/IbHOTO
yBenMueHrs: 00béMa 3HAaHMM O XMMHUECKMX 3/IeMeHTaX M CBOMCTBaX WX COeJAVHEHWH Ha OCHOBE
paciuvpeHuss W yriayOsieHust TIpeJCTaB/ieHMd O CTPOEHUM BelllecTBa, XUMWYECKOW CBs3U U
3aKOHOMEPHOCTSIX MPOTeKaHUs peakl{1ii, pacCMaTprBaeMbIX C TOUKW 3peHUs XUMUUYeCKON KHHETUKU U
TepMOJAuHaMHUKU. V3yueHWe mnepuoAnueckoro 3akoHa M [lepuojyueckold CUCTEMbl XMMHYECKHUX
3/IeMeHTOB 0a3upyeTcsi Ha COBPEMEHHBIX KBAaHTOBOMEXaHMUECKUX TIPEJCTaBIeHUsIX O CTPOEeHUH
aToMa. XHUMHYeCKasi CBsI3b OOBSCHSIETCS C TOUKU 3PeHUs] SHepPreTMuecKuX H3MeHeHWM TIpu eé
obpa3oBaHNM U pa3pyIleHNH, a TAK)Ke C TOUKH 3peHHs] MeXaHH3MOB eé oOpa3oBaHUsl. V3yuyeHue TUTIOB
peakiuii AomnosHseTcss (OpMHpPOBAHKEM Tpe/ICTaBleHUul 00 371eKTPOXUMUYECKMX Tpoleccax |
3/1eKTPO/IM3€e pacIulaBOB U PacTBOPOB BellleCTB. B Kypce opraHnyeckoil XMMWUW MPU pacCMOTPEHUU



PEaKI[MOHHON CTIIOCOOHOCTH COeAMHEHUN yessieTcs: 0coboe BHUMaHHE BOMPOCAM 00 3/1eKTPOHHBIX
3¢ dekTax, 0 B3aMMHOM BJIMSTHUM aTOMOB B MOJIEKYJ/IaX Y MeXaHU3MaX PeakI[Uil.

Ocoboe 3HaueHWe WMeeT TO, UTO Ha COjep)KaHWe KypCOB XUMHH YTJyO/JIEHHOTO YpPOBHS
M3yueHUs [l K/1acCoB orpejiefiéHHOro npodussi (rjaBHbIM 00pa3oM Ha MX CTPYKTYpPy W XapakTep
JIOTIOJTHEHUH K 0011eli cucTeMe TIpeZIMeTHBIX 3HAHW) OKa3bIBalOT B/IUSTHUE CMeXXHbIe TipeiMeThl. Tak,
Harpumep, B CoJiepKaHWu TIpeJiMeTa JIJisi KJIaCCOB XUMHUKO-(r3rueckoro rpoguss 0osibilioe 3HaueHue
OyAyT UMeTh 3/1IeMeHThI yueOHOro MaTepHasa 1o obiei xumun. [Ipy U3yyeHUy npeiMeTa B IaHHOM
c/lyuae aKLeHT Oy/ieT c/iesiaH Ha OOIITHOCTb MeTO/IOB TT03HAHKSI, OOL[HOCTh 3aKOHOB U TeOPUM B XUMUHU
U B (U3UKe: aTOMHO-MOJIeKy/isipHasi Teopusi (MOJieKy/isipHasi Teopusi B (PU3MKe), 3aKOHbI COXpaHeHUsI
Macchbl ¥ 3HEpPruH, 3aKOHbI TEPMOJVMHAMUKH, 3JIeKTPOJIM3a, NPeJCTaBleHHsI O CTPOEHHUU BeLeCTB U

apyroe.

B To xe BpeMmsi B cofep)KaHWU TIpeAMeTa [Jjs K/IaCCOB XMMUKO-OHOJ/IOrHUecKOro TMpodusis
OosbILIM  yaenbHBIA Bec OygeT WMeTh OpraHdyeckass XMMHS. B 3TOM cjlyuae TIpe/jOCTaB/sieTCs
BO3MOJKHOCTE [Jisi Oojiee 0OCTOSITETHHOTO PACCMOTPEHUsT XMMHUECKOW OpraHM3allid K/IeTKH Kak
OMOIOTMYeCKOM CHCTeMBI, B COCTaB KOTOPOW BXOJST, K TIPUMeEpY, TaKhe CTPYKTYPHbIe KOMITOHEHTHI,
KaK JIMIAZBI, OesKU, YTyieBOJbl, HYKJeMHOBbIe KUC/IOTHI U Apyrue. [Ipu 3TOM 3HAHHS O COCTaBe U
CBOMCTBAaX MpeJCTaBUTe/lell OCHOBHBIX K/IaCCOB OPraHUYeCKHWX BeIecTB C/Iy)KaT OCHOBOW JJis
V3y4eHHs CyLLIHOCTU MPOoLiecCcOoB POTOCUHTE3a, AbIXaHUS], MUIeBapeHusl.

B miane ¢hopMHpOBaHMsI OCHOB HAayYHOTO MHPOBO33DEHHSs, OCBOeHMs OOIlleHayuHbIX METO/I0B
MO3HAHUS U OMbITa MPAKTUYECKOTO NPUMEHEeHHsI HayYHbIX 3HAHUM U3ydeHUe mnpeaMeTa «XUMHsI» Ha
yriy6/1EHHOM YPOBHE OCHOBAHO Ha MEXITPeIMETHBIX CBSI3AX C yueOHBIMU MpeMeTaMu, BXOASIIUMU B
coctaB mpeiMeTHBIX obmacTeli «EcTtecTBeHHO-HayuHble TIpeAMeTh», «MaremMaTika 1 MH(OpMaTHKa»
u «Pycckuli i3bIK ¥ TUTEpaTypar.

OE/IN N3YUYEHNSA YYEBHOI'O ITPEJMETA «Xumus»

[Tpu u3yueHun yueOGHOTO MpeiMeTa «XUMUsI» Ha yriay0/J€HHOM YPOBHE Tak)Ke, KakK Ha YPOBHe
OCHOBHOTO M CpefHero obOiiero oOpa3oBaHus (Ha 0a30BOM YpOBHe), 3a/jaueii IepBOCTENIeHHOMN
3HAUMMOCTH sIBAsieTcsl  (D)OpMUpPOBaHWE OCHOB HAayKd XWMHWM Kak 00/acTd  COBPEMEHHOTO
eCTeCTBO3HaHUs, TMPAKTUYEeCKON [lesiTeJIbHOCTU 4YesioBeKa M O/IHOTO M3 KOMIIOHEHTOB MHPOBOM
Ky/JbTyphl. PellleHWe 3TOM 3a/jaud Ha Yr/ayO/JEHHOM YpOBHe HW3y4eHUsl TMpeiMeTa Tpejrioaraer
peas3alUio TakKuXx Liesel, Kak:

dhopMHUpOBaHMEe TIPe/CTAB/IEHWM: O MaTepyuajbHOM eJUHCTBE MHpa, 3aKOHOMEDHOCTSIX W
T03HAaBaeMOCTH SIBJIEHUM TIPUPO/bl, O MeCTe XUMUU B CUCTeMe eCTeCTBeHHBIX HayK U eé Befyllei
ponu B obecrieueHNH yYCTOMUMBOTO PA3BUTHS Ue/IOBEUECTBA: B PellleHUH TPo0/eM 3KO0JIOTHYeCKOMH,
SHepreTUUeCKOW U MUILEeBOM 0e30MacHOCTH, B Pa3BUTUM MeJULIMHBI, CO3[JaHUH HOBBIX MaTepuasoB,
HOBBIX HWCTOUHUKOB SHEPrHWM, B 00eCrieyeHWH parjoOHa/JLHOTO TIPUPOZIOTIONB30BaHUS, B
(hopMUpOBaHMM MMPOBO33peHMs] U O00Lell Ky/JbTypbl 4YejiOBeKa, a TakKXe 3KOJOTMUecKu
000CHOBaHHOT'O OTHOIIIEHHS K CBOEMY 37I0POBbIO U IPUPOAHOU Cpefie;

OCBOEHHe CUCTeMbl 3HaHUM, Jie)Kall[iX B OCHOBE XMMUUYECKOW COCTaBJISIOLLel ecTeCTBeHHO-HAayuHOU
KapTUHbI MMpa: (GYyHJAMeHTalbHbIX TIOHATHH, 3aKOHOB U TEOPWUM XWMHUH, COBPEMEHHBIX
Tipe/ICTaB/ieHnid O CTPOEHWM BellleCTBa Ha pPa3HbIX YPOBHSIX — aTOMHOM, HOHHO-MOJIEKYJISIPHOM,
HA/IMOJIEKY/IIPHOM, O TEPMOAWHAMHUUECKUX W KWHETUYECKMX 3aKOHOMEPHOCTSIX IPOTEeKaHWUs
XUMUAYECKUX peakldi, 0 XUMUUeCKOM paBHOBECHH, PaCTBOPAx M JAUCIIEPCHBIX cHcTeMaX, 00 00Imx
HayYHbIX TIPUHIUITaX XUMUUECKOTO TIPOU3BO/ICTBA;



dbopMupoBaHre y O0OyYarOIMXCSI OCO3HAHHOTO TIOHWUMaHWS BOCTPeOOBAaHHOCTH CHCTEMHBIX
XUMUYECKUX 3HAaHWM i OOBSICHEHHSI K/IHOUEBbIX Hel W mpoOsieM COBPEMEHHOW XUMWH, /ISt
00BSICHEHUS] ¥ TIPOTHO3UPOBAHMS SIBJIEHUM, UMEIOIHUX eCTeCTBeHHO-HAyUHYIO MPUPOAY; TPAMOTHOTO
peliieHusi TIpoO/ieM, CBsSI3aHHBIX C XWMWEH, TIPOTHO3WUPOBAHMs, aHaIW3a W OLEHKU C TIO3WI[UH
9KOJIOTUUECKOM 6e30TMacHOCTH TTOC/Ie[ICTBUM OBITOBOM M MPOW3BO/ICTBEHHOM JesITe/IbHOCTH Ue/IOBEKa,
CBSI3aHHOM C XMMUYeCKUM TTPOU3BO/ICTBOM, MCIT0/Ib30BaHUEM U IepepabOTKON BeIecTs;

yriybieHre TpefCTaB/eHUM O HayuHbIX MeTOJaxX T03HaHUs, HeO0OXOJUMBIX AJid TPUOOpeTeHus
YMeHUH OpUEeHTUPOBATLCSI B MUPE BeIeCTB U 00BSICHEHUSI XUMUUECKUX SIBJIEHUM, UMEIOIIUX MeCTO B
TIPUpO/ie, B IPAKTUUECKOM [JIesITeTbHOCTH U TTOBCEIHEBHOM >KU3HM.

B mnnaHe peanu3aliuM mepBOOYepeHbIX BOCIMTATeNbHBIX U pa3BUBAIOMIMX (YHKIMM 11e/I0CTHOMN
crcTeMbI cpefiHero obirero 00pa3oBaHus MPU U3yUeHUH TIpeZiMeTa « XUMHUsI» Ha yTiyOJIéHHOM ypOBHe
0co0y10 aKTya/libHOCThb MPUOOPEeTAI0T TaKue Lie/iv U 3a/lau, Kak:

BOCITUTaHKWe YOEKJEHHOCTU B TI03HABa€MOCTH SIBJIEHUH TTPUPO/IbI, YBaXKEHUS K TMPOLIECCY TBOPUECTBA B
00J/1aCcTH TeopeTHUeCKuX W TIPUK/IAAHBIX WCC/Ie[O0BaHUA B XUMHH, (HOPMUDOBaHME MHPOBO33DeHUs,
COOTBETCTBYIOIL[ETO COBPEMEHHOMY YPOBHIO Pa3BUTUS HayKU;

pa3BUTHE MOTHBAL[MH K 00yUeHHUI0 U TI03HAaHUIO, CIIOCOOHOCTe K CAMOKOHTPOJTFO M CAMOBOCITUTAHUIO
Ha OCHOBe YCBO€eHHMs 00I1jeueIoBeuecKux LeHHOCTeH;

pa3BUTHE TIO3HABaTe/JIbHbIX WHTEPeCOB, WHTE/UIEKTya/lbHbIX W TBOPYECKHUX  CrOCOOHOCTel
oOyuJaromuyxcsi, (OpMHUpOBaHWE Yy HUX CO3HATEJILHOTO OTHOIIEHWsS K CamMo00pa30BaHWI0 U
HerpepbIBHOMY 00pa30BaHUI0 KakK YC/IOBHIO YCIelHoW MpodeccuoHanibHOM | 00IIeCcTBeHHOM
JiesTeIbHOCTHA, OTBETCTBEHHOTO OTHOLIEHHSI K CBOEMY 3ZI0POBBIO U MOTPeOHOCTH B 3J0POBOM 00Opa3se
YKU3HU;

(dopMupoBaHUe yMeHU U HaBBIKOB Pa3yMHOTO TPHUPOZOIIO/b30BAHUS, Pa3BUTHE 3KOJOTMUeCKOM
KYJIbTYPBI, IPHOOpeTeHUe OTbITa 00I1eCTBeHHO-TI0/Ie3HOU SKO/IOTHUeCKOU JesiTeTbHOCTH.

MECTO YUYEBHOI'O ITPEAMETA «Xumus» B YYEBHOM IIJTAHE

B cootBerctBUM c 06HOBMEHHBIM PI'OC OOO yueOHBIA mpeaMeT «XUMHs» BXOAUT B
npeaMeTHYH0 001acTh  «EcTecTBeHHO-HAayuHBIX JUCLIMIUIUH» W SIBJIIeTCS  00si3aTe/IbHbIM  /IJ1st
u3yuenusi. OOIIiee UMCII0 YacoB, OTBE/IEHHBIX Ha M3yueHWe XUMUH, cocTaBiisieT B 11 kacce — 102 vaca
(3 uacoB B HeJie0).

B 11 knacce «b» B pamkax OpraHusaliyd KOHTPOJI 3a peaju3aljyeil MporpaMMbl UCIOIb3YHOTCS
c/ieqyroiie BUbI MUCbMEHHBIX pabOT: KOHTpO/ibHasg paboTra (4 uyaca), mpakTuueckas pabora (8
yacoB), npoekT (0 uacos).

YuyebHasi mporpaMMa paccuruTana Ha 102 yvaca.

PabGouas rporpamma no Kypcy «Xumusi» B 11 kmacce «b» coctaBieHa B COOTBETCTBUU C YUeOHBIM
TJIAaHOM, KajleHJapHbIM yueOHbIM TpadvKOM U pachicaHueM yueOHbBIX 3aHATHH Ha 2025-2026
yueOHBIN roj ¥ peanu3yercs 3a 97 4acoB.

CoxkpailleHre Ha 5 4aCoB OCYIL[eCTB/IEHO 3a CUéT pe3epBHBIX UacOB, IIPeyCMOTPEeHHbIX ITPOrpaMMOH.



COJEPXKAHUE YYEBHOI'O ITPEIMETA «Xumus»

11 K/TACC

OBIIIAA N HEOPTAHUYECKASA XNMUA

TEOPETI/I"IECKI/IE OCHOBbI XUMHM.

Atom. CocTtaB aTOMHBIX fifep. XUMHUeCKUW 3jeMeHT. M3otombl. CTpoeHHe 3/1eKTPOHHBIX
000/104eK aTOMOB, KBaHTOBble UMC/a. DHepPreTUueckrue ypoBHU U TIOAYPOBHU. ATOMHbIe OpOUTA/IN.
Knaccudukaius XxvMuueckrux 371eMeHTOB (s-, p-, d-, f-anemeHThI). PacripesjenieHue 31eKTPOHOB IO
aTOMHBIM ~OpOUTaNsIM. DJIeKTPOHHbIe KOH(UIypaldyd aTOMOB 3/IeMEHTOB I1€pPBOTO—4YeTBEPTOTO
MeproioB B OCHOBHOM U BO30Y)KJEHHOM COCTOSIHMM, 3JIEKTPOHHBbIe KOH(UIypald HOHOB.
OeKTPOOTPULIATE/ILHOCTD.

[Tepuoanueckuii 3akoH u [lepuoanueckasi cucteMa xuMuueckux snemeHToB .M. MeHpeneeBa.
CBs3b MeproiMueckoro 3akoHa u Ilepruogrueckoil CUCTEMbl XUMHUYECKUX 3JIEMEHTOB C COBPEMEHHOU
Teopverl CTPOeHUs] aTOMOB. 3aKOHOMEDHOCTU M3MeHEeHUsI CBOWCTB XUMHUYECKHUX 3JIEMEHTOB U
00pa3yeMbIX UMH MPOCTHIX U CJIOKHBIX BEIL[eCTB I10 IPYTIIaM U reprofiaM. 3HaueHue MepUuoinyeckoro
3akoHa [I.11. MeHpeneeBa.

Xumuueckast CBsI3b. BuJpl XUMWUECKOW CBS3W: KOBaJIeHTHasi, WOHHasl, MeTa//TiuecKasl.
MexaHH3MBbI obpa3oBaHUs KOBaJIeHTHOM CBSI3U: 0OMeHHBIH
U JJOHOPHO-aKIeMITOPHBIM. JHEeprust U JyInHa CBsI3u. [10/IpHOCTD, HANPaB/IeHHOCTh U HAChIIAeMOCThb
KOBaJIeHTHOH cBsi3u. KpaTHbie cBsi3u. BoziopoiHast CBsi3b. Me>XMOJIEKY/ISPHbIE B3aUMO/I€HCTBUS.

BaneHTHOCTb ¥ BajieHTHblE BO3MOXXHOCTH aTOMOB. CBS3b 3/IEKTPOHHOM CTPYKTYPbI MOJIEKYJT C
VX FeOMeTPUYeCKUM CTPOeHHeM (Ha IIpuMepe COeZJMHeHUH 3/IEMEeHTOB BTOPOTO ITePU0Ja).

[MpencraBneHe O  KOMIUIEKCHbIX  coeguHeHMsix. CocTaB  KOMILJIEKCHOTO — HOHa:
KOMILIeKCoOOpa3oBarTe/ib, JIMTaHZBL.  3HAueHWe KOMIUIEKCHBIX  coefiHeHWH. I[loHsiTHE O
KOOPAVHALIMOHHOW XUMUU.

BemlectBa MO/EKy/ISIpHOTO M HEMOJIEKYJIIDHOTO CTPOeHMs. TWITbI KPUCTa/UIMYeCKUX PelSTOK
(CTPYKTYp) 1 CBOMCTBA BelL|eCTB.

[TonatTHe o0 [ucnepcHbIX cucTemax. VcTuHHBIe pacTBOphl. [IpefcTaBieHrie O KOJJIOWJHBIX
pactBopax. CriocoObl BbIpaXkeHHsl KOHL|EHTpALlMKM PacTBOPOB: MaccoBasi /I0/s BellleCTBa B PacTBOpe,
MoOJIsIpHasi  KOHLleHTpauusi. HachbllleHHble W HeHachblllleHHble  PacTBOPbl, PacTBOPUMOCTb.
Kpucramnnoruaparsl.

KJ'IaCCI/Id)I/IKaL[I/IH N HOMEHK/IIdaTypa HeOpraHnM4YeCkKuUX BeleCTB. TPI/IBI/IaJ'IbHBIe Ha3BaHUA
OTAe/bHBIX HpeﬂCTaBHTEHeﬁ HeOopraHn4yeCKux BeleCTB.

Knaccudukaiyss XMMHUUYeCcKUX peakiuii B HeOpraHuuyeCKold M OpraHuuecKod XUMHHM. 3aKOH
COXpaHeHHsI MacCChl BeIlleCTB; 3aKOH COXpaHeHWs W TIpeBpallleHus SHepPruvd TpU XUMHUYEeCKUX
peakiusx. TerioBbie 3¢ eKTbl XMMUUECKUX peakiuil. TepMoXUMUUecKre ypaBHeHMS.

CKOpOCTh XMMHYECKOW peakliid, eé 3aBUCHMOCTb OT pa3/lIWyHbIX (PakTOpoB. ['OmMOreHHble U
reTeporeHHble peakiuu. Karanus u KaTaam3aTopsl.



Ob6patumMble M HeoOpaTHMble peakl[UH. XUMHUecKoe paBHOBecue. KOHCTaHTa XMMHUYECKOTO
paBHOBecusl. PaKTOPkI, BAUSIOLLIKE Ha MT0JI0JKeHUe XUMUYeCKOr0 PaBHOBECHS: TeMIlepaTypa, JaBjieHue
Y KOHLIEHTpALK BeleCTB, yyacTBYrOLWMX B peakuuu. [Ipuniun Jle [laTesnbe.

OnekTponutuyeckas auccoruanusi. CuibHble U cyiabble 37eKTpouThl. CTerneHb AUCCOLMALUN.
Cpeza BOJHBIX pacTBOPOB: KWC/IOTHasl, HeWTpasbHasi, IesnouHasi. BogopogHbiii mokaszaTens (pH)
pactBopa. ['ugponus cosneii. Peakijuu MOHHOTO 0OMeHa.

OxkucIUTeIbHO-BOCCTaHOBUTEILHBIE peakiuu. CreneHb OKHCJ/IeHHUA. OxucuTesb n
BOCCTAHOBUTEJIb. HpOL[ECCbI OKHWC/IEHWSI W BOCCTAHOB/IEHHS. BakHelllne OKHUCIUTENH U
BOCCTAdHOBHTEJIA. MeTO,I[ J3JIEKTPOHHOT'O OasaHca. BJ'IEKTPOJII/B PaCTBOPOB U PACII/IABOB BELECTB.

OKCliepyuMeHTabHble MeTO/Ibl U3yueHUsl BellleCTB U WX MpeBpallleHri: pa3/ioykeHre MepoKCcuza
BOZIOpPO/iA B MPUCYTCTBUM KaTa/ln3aTopa, MOZENN KPUCTa/JIMUeCKUX peLIETOK, MpOoBeJleHre peakLyil
WOHHOTO OOMeHa, orpejie/ieHHe CpeZibl PaCTBOPOB C TIOMOIIBI0 WH/UKAaTOPOB, M3y4YeHUEe BIISHUS
pa3nUUHbIX ()aKTOPOB Ha CKOPOCTb XMMHUUECKOM peakLUU U T0JI0’KeHHe XUMHUYEeCKOT0 paBHOBECHS.

Heopral-mqecxaﬂ XUMHUHA.

[MTono>keHre HeMeTa/IOB B [leproguueckoii cucteMe XuMudeckux nemenToB [I.M1. MeHzeneeBa
1 0COOEHHOCTU CTPOeHUsI WX aToMOB. Pu3nUecKre CBOWCTBA HEMETA/ZIOB. AJIJIOTPONUsS HEMeTaslioB
(Ha mpUMepe KUCI0PO/ia, cephl, pocdopa u yrieposa).

Bogopog. TlonyueHue, (u3nyeckue U XUMUUeCKUe CBOWCTBA: peaklUu C MeTa//laMu U
HeMeTaslJlaMH, BOCCTaHOBUTe/bHbIe CBOWCTBA. I'napu/ibl. TOM/IMBHBIE 3/IEMEHTHI.

laymorensl. HaxoxkgeHue B TIpUpOZe, CIIOCOOBI TIO/MyueHusi, (u3nuecke W XUMHUECKHe
cBoucTBa. ['amoreHoBogopozbl. BakHelllre KUCIOpPOACOZeprKaljyue COeJIVUHEHUs] TaJIoreHOoB.
JlabopaTopHbie ¥ TIPOMBIILIZIEHHbIE CTIOCOOBI TO/IyUYeHHsl rajoreHoB. [IpuMeHeHMe rajloreHoB U MX
COeIMHEeHUM.

Kucnopos, o030H. JlabopaTopHble ¥ TIPOMBIIUIEHHBIE CIIOCOOBI TO/yueHHWs] KUCIOPOZA.
dusnueckre U XMMHAUYECKUe CBOWCTBA U MPUMeHeHWe KMCI0poAa U 030Ha. OKCU/IbI U IEPOKCU/IBI.

Cepa. HaxoxxzieHre B TIpUpo/jie, CIOCOOBbI MOTydeHus, GU3nuecKue ¥ XUMHUECKHe CBOWCTBA.
CepoBopopog, cynbduabl. Okcup cepoi(IV), okcup cepbi(VI). CepHuctass U cepHasi KMC/IOThI U UX
comi. Oco6eHHOCTH CBOWCTB CEPHOM KHUC/IOThL. [IpUMeHeHHe cephbl U eé CoeIMHeHHH.

A3ot1. Haxox/eHre B TIpHpoOJe, CIOCOObI MosyueHusi, pu3ndyeckve M XMMHAYeCKHe CBOMCTBA.
Ammuak, HUTpUbL. OKCUABI a30Ta. A30THCTast U a30THasi KUC/IOTHI U UX coii. OcoOeHHOCTU CBOMCTB
a30THOM KUCI0THI. [IprMeHeHMe a30Ta 1 ero coeluHeHU. A30THbIe y/100peHus.

docdop. HaxoxxzaeHre B TIpUpoge, CrIocoObI MoyueHus, pu3nueckrie U XUMUUeCKHe CBOWMCTBA.
docougst v bochun. Okcusl hocdopa, bocdopHas kKucioTa u eé comu. [IpumeHenue docdopa u ero
coepuHeHu. ®ochopHbIe ya0OpeHws.

Yrnepoj, HaxoXKAeHHe B MPUpoje. AJIOTPONHble MoaudUKaluu. dr3nueckre U XUMUUECKHe
CBOMCTBa TIPOCTBIX BellecTB, 00pa3oBaHHBIX yriepogoM. Okcup yriaepoza(ll), okcup yrinepoga(IV),
yrojsibHasi KHC/IOTa W €€ Co/Mu. AKTHBHUDOBaHHBIA YroJb, aficopOius. @yriepeHsl, TpadeH,
yriepoJiHble HAHOTPYOKU. IIpuMeHeHHEe TIPOCTBIX BeIeCTB, OOpA30BAHHBLIX YIJIEPOAIOM, U €r0
COoeIMHeHU.



KpemHuii. HaxoxieHue B pupo/ie, CriocoObl nmosyueHus, prsnueckre U XMMU4yecKre CBOMCTBA.
Oxkcup kpemuusi(IV), KpeMHUeBasi KUC/IOTa, CUIMKaThl. [IpMeHeHMe KpeMHUSI U ero COeJWHEHUM.
Crek1o, ero nosyyeHue, BU/bl CTEK/IA.

[Tonoxxenne MetannoB B Ileprosnyeckoll cucTeMe XUMHYeCcKuX 3j1eMeHTOB. OcobeHHOCTH
CTPOEHHUsI 37eKTPOHHBIX 000si0ueK aTroMoB MetassioB. OOufue ¢u3nueckrie CBONCTBA MeTaJIIOB.
[TpumMeHeHue MeTasIoB B ObITY U TexHUKe. CIiIaBbl MeTaJI/IOB.

O/IeKTPOXUMHUYECKUN Psifi HampsDKeHUH MeTainoB. OOique criocoObl TOMy4YeHHsT MeTasljioB:
TUIPOMeTas/Iyprusi, NUPOMETA/Typrusi, 37eKTpomeTannyprus. [loHsiTUe O KOppO3UM MeTaslioB.
Croco0blI 3alUThI OT KOPPO3UH.

OO1iast  xapakTepucTuka MeTa/uioB [A-rpynmbl  [lepuoguueckoi CHUCTEMBI  XUMHUYECKUX
snemMeHTOB. HaTpuii W Kanuii: mosiyyeHue, ¢u3nueckue W XUMHUUYeCKUe CBOMCTBa, TpPUMeHeHHe
TIPOCTHIX BEIIeCTB U UX COe/IMHEHUM.

OO6mast  xapakTepuctuka wmeta/uioB IIA-rpymmel  [Tepuoguueckol CUCTEMBI  XUMHYECKUX
371eMeHTOB. MarHuii M KalbLiMi: ToJyueHue, (pu3nueckue M XMMHYEeCKHUe CBOMCTBA, NPUMEHEHUe
TIPOCTBIX BeIleCTB U UX coeArHeHNH. JKECTKOCTb BOZBI 1 CIIOCOOBI € yCTpaHeHHsl.

AntoMuHUI: TIONyueHWe, ¢U3WYECKWe UM XUMHUYEeCKrWe CBOWMCTBa, IpUMEHeHWe [POCTOro
BellleCTBA U €ro coeJuHeHUN. AM@oTepHble CBOWCTBA OKCHZA U THAPOKCHAA aTFOMUHUS,
TUJPOKCOKOMIUIEKCHI aTFOMUHUSI.

OO01iast XxapakTepuCTUKa MeTa/uioB 1obounbix noArpyrm (b-rpymm) ITepuoanyeckolt crucTeMbl
XUMHUYECKUX 3JIEMEHTOB.

dusnyeckue U XUMHYeECKMe CBOMCTBA Xpoma M ero coeguHeHUW. OKCUZABI U THIPOKCHZBI
xpoma(Il), xpoma(Ill) u xpoma(VI). XpomaTel M [uUXpOMaThbl, UX OKUC/IWTEebHbIE CBOWCTBA.
[TonyyeHnvie u npUMeHeHWe XpOMa.

dusnueckre U XMMHUUYeCKWe CBOMCTBA MapraHija U ero coefiuHeHui. Ba)kHellllvie coeJHeHUs
mapraHuya(Il), wmapranua(IV), wmapranya(VI) wu wmapranpa(VII). Ilepmanranar xkanus, ero
OKHC/IUTe/IbHbIe CBOMCTBA.

dusnueckre U XUMHUUECKHe CBOWCTBA »KeJie3a U ero coefiuHeHU. OKCU/bl, TUAPOKCH/IBI U COMU
xxesne3a(Il) u xenesa(Ill). ITonyyeHne u nprMeHeHUe Kejie3a U ero CIIaBOB.

dusnueckre U XMMHUYeCKre CBOMCTBA MeIU U eé coeguHeHuH. [lomyueHre U IpuMeHeHre Meu
Y eé coeIMHeHUM.

[uHk: mosyueHue, ¢u3nUecKre U XUMUUYeCKHe CBoHCTBa. AMoTepHble CBOMCTBa OKCHAA U
T'MIPOKCH/IA I[UHKA, TUAPOKCOKOMILIEKChI LIUHKA. [IpriMeHeHe [IUHKA 1 er0 CoeIMHEeHU.

OKcrnepyuMeHTalbHble MeTOJbl W3yUeHHWsl BellleCTB M WX TpeBpallleHui: u3yueHre 00pa3lioB
HemeTasyioB, ropeHue cepbl, ¢ocdopa, Keaesa, MarHUs B KHUCIOPOZe, H3ydyeHue KOJIeKLUU
«MeTa/uibl U CIUIaBbl», B3aUMOJENCTBHE IIIeJIOUHBIX U IIe/I0YHO3eMe/IbHbIX MeTalJioB C BOJOU
(BO3MOXKHO HCII0/Ib30BaHKWE BH/leOMaTepUasoB), B3auMOJeNCTBHe IIMHKA U )Kejie3a C pacTBOpaMU
KWACTIOT U 1esioueli, KayeCTBeHHbIe peakIMM Ha HeopraHWueckuWe aHWOHBbI, KaTWMOH BOJOpPOJA U
KaTHOHbl METaJIJIOB, B3aUMOJeNCTBHe TUJPOKCUJIOB aJOMHHUSI U LIMHKA C pacTBOpaMH KHUCJIOT U
11esi0ueid, pelieHre SKCIepUMeHTabHbIX 3afiau 1Mo TeMam «l'anoreHbl», «Cepa U €€ CoeJUHEHHs»,




«A30oT U Qochop U UX coefuHeHUs», «MeTannbl T/1aBHbIX MOATPYMI», «MeTamibl NO060YHBIX
TMOATrpyTII».

XYMHA U )KM3Hb.

Pombs xumum B obecrieueHWH YCTOWYMBOTO pa3BUTHSL uesioBeuecTBa. [IOHATHE O HayuHBIX
MeTO/Jlax TO3HaHWS UM METOJOJIOTMM HAay4yHOro MCCiefoBaHus. HayuyHble TPUHLIMIBI OpraHU3aLviv
XUMUAYECKOTO TIPOM3BO/CTBA. [IpoMbIliieHHbIE CITOCOOBI TIONMy4YeHHs] BaKHEWIIMX BelecTB (Ha
npyUMepe TIPOM3BO/JCTBA aMMHaKa, CEPHOM KHC/IOThbI, MeTaHoJia). IIpOMBIILJIEHHbIE CIOCOOBI
T0J/IyueHHs] MeTaslJIoB U CIJIaBOB. XMMHYeCKOe 3arpsi3HeHre OKpY Katoleil cpe/ibl U ero 1nocie/CTBUSI.

Posib xuMuM B 06ecrieueHrH SHepreTHUeCKOM 6e30MacHOCTH.

XuMusi W 3[00pOBbe uesioBeKa. JlekapcTBeHHbIe cpeZicTBa. IlpaBuWia  MCIOb30BaHUS
JIeKapCTBEHHBIX IperapaToB. Posib XUMUY B pa3BUTHUM Me/IALIMHBL.

XUMHSI TIUIIA: OCHOBHBIE KOMITOHEHTBI, MHIIEeBble q00aBKU. Pomb XvMMuUM B oOecrieueHHun
TIUIL[eBOU Oe30TaCHOCTH.

Kocmetnuecknie u mapdroMepHble cpeicTBa. beiToBasi xumus. IIpaBuima 6e3oracHoOro
WCTI0/Tb30BaHUS MperapaToB OLITOBOM XMUMHH B TIOBCEIHEBHOMN >KU3HHU.

XUMHUSI B CTPOUTE/IbCTBE: Ba)KHEHIIINE CTPOUTE/IbHBbIE MaTepUasbl (1LleMeHT, OeTOH).
Xumus B CeIbCKOM X03siiicTBe. OpraHndeckre ¥ MUHepasbHble y100peHusl.

CoBpeMeHHble KOHCTPYKLIMOHHble MaTepuasbl, KpPacK, CTeK/10, KepamuiKa. Matepuanbl /st
371eKTPOHUKHU. HaHOTeXHOI0T 1.

PacuéTtHbIe 3a/1a4.

PacuéTel: Macchl BelljeCcTBa W 06bEMa ra3oB 10 U3BECTHOMY KOJTMUECTBY BeIleCTBa, Macce U/H
00bEMYy OZIHOTO M3 YUacCTBYIOIIMX B peakLMU BellecTB, Macchl (00bEMa, KOJSMUeCTBa BelecTBa)
TIPO/IYKTOB PEeaKI|H, eC/IA O/IHO U3 BEIeCTB UMeeT MPUMeCH, Macchl (00bEMa, KOJIMYeCTBA BEIeCTBa)
MPO/IyKTa peakLyu,
eI OJIHO W3 BellleCTB [aHO B BHUJE pacTBOpa C OMpefe/léHHOM MacCOBOM [10Jield PacTBOPEHHOIO
Bell[eCTBa, MaCCOBOM [JOJIM U MOJISIPHOW KOHL|@HTpPAluK Bell[eCTBa B paCTBOpe, A0JI1 BbIX0/la MPOAYKTa
peakLy OT TeOpeTUYEeCKH BO3MOJKHOTO.

MexnpeIMeTHBIE CBS3U.

Peanu3aiiusi MeXTipeJJMeTHBIX CBsi3ell MpH U3yuyeHWH oOIIed W HeopraHWyeckod Xumuu B 11
K/lacCe OCYIIIeCTBIISIETCS uepe3 MCII0/Ib30BaHWe KakK OOIIUX eCTeCTBEeHHO-HAyUHbBIX TOHSTHH, TakK W
TIOHSATUM, IPUHATBIX B OT/|e/IbHBIX MPe/IMeTax eCTeCTBeHHO-HayUHOr0 LIUKJ/Ia.

OO01ie ecTeCTBeHHO-HayUHble TIOHSITHS: sIBIeHHWEe, HayuHbIM (haKT, TMIIOTe3a, TeOpHs, 3aKOH,
aHa/iM3, CHHTe3, KiaccuduKals, epuoJUuHOCTb, HaOMo[eHre, W3MepeHre, SKCIIEPUMEHT, MOZeThb,
MO/ieJIMpOBaHue.

dusrka: MaTepusi, MUKPOMUP, MaKpOMUD, aTOM, 3/I€KTPOH, MPOTOH, HEMTPOH, UOH, W30TOIbI,
PaJ0aKTUBHOCTb, MOJIEKYyJla, SHEepPreTHUeCKHd YpOBeHb, BEIeCTBO, Te0, OO0OBEM, arperaTHoOe
COCTOSIHME Bell[eCTBa, HWJea/bHbIM ra3, (Qu3nyeckue Be/JUUYUHBbI, €JUHUIIbI WU3MepeHUs], CKOPOCTb,
SHeprus, Macca.



Buonorusi: KneTka, opraHusM, sKocucreMa, 6ruocdepa, MeTabom3M, Makpo- 1 MUKPO3/IeMEeHTHI,
OenKu, >KUPBI, YI/IEBOZbBI, HYK/IEMHOBbIE KHC/IOTHI, ()epMeHThbl, TOPMOHBI, KPYTOBOPOT BeIIeCTB U
IIOTOK SHEPruM B 5KOCHUCTEMaX.

Feorpa(bm{: MHWHEDAJIbI, TOPHBIE ITOPO/HLI, T10/IE3HbIE NCKOIIa€éMBIE, TOIJINMBO, PECYDCHI.

TexHosiorusg: XuUMHYecKass TIPOMBILIJIEHHOCTb, MeTaj/ulyprusi, CTPOWTe/bHble MaTepuabl,
Ce/IbCKOXO3SIICTBEHHOe ~ TPOW3BO/CTBO,  MMILeBas  IPOMBIIIEHHOCTb,  (papMaljeBTHUecKas
TIPOMBILLIJIEHHOCTb, TIPOM3BO/ACTBO KOCMETHUYECKUX MperapaTroB, MPOM3BO/CTBO KOHCTPYKLIMOHHBIX
MaTepuasoB, 3J1eKTPOHHAs! MPOMBIILIEHHOCTb, HAHOTEXHOIOTUM.



INTIAHUPYEMBIE OBPA30OBATEJ/IBHBIE PE3YJ/IBTATHI

JINUHOCTHBIE PE3YJ/IBTATDI

B COOTBeTCTBMM C CHUCTEMHO-/eSITe/IbHOCTHBIM TOAXOJOM B CTPYKType JIMUHOCTHBIX
pe3y/IbTaTOB OCBOEHUS TIpefiMeTa «XHUMHs» Ha YPOBHe cpefiHero o0iiero oOpa3oBaHUsI BbIJ€/IE€HbI
C/IeyIOIIe COCTaB/ISIOIIME: OCO3HAHHE OOYYarOIMMUCS POCCHUMCKOM TPaXkJaHCKOH WUJeHTHUUHOCTU;
TOTOBHOCTb K CAMOPAa3BUTHIO, CaMOCTOSITE/JIbHOCTH W CaMOOTpe/ie/IeHHI0; Hauuie MOTHBALUK K
00yueHHI0; TOTOBHOCTb M CIIOCOGHOCTH 00YyUaroIuXCsl pyKOBOJCTBOBAThCS MPHUHSATHLIMU B 0OII[eCTBe
nMpaBUlaMd W HOPMAaMU TIOBEJIeHWs; Ha/Muue T[PABOCO3HAHUS, JKOJOTHUECKOW KYJ/bTYpHI;
CTMIOCOOHOCTH CTaBUTh i@ U CTPOUTH KU3HEHHBIe TI/IaHbI.

JIMUHOCTHBIE pe3y/bTaThbl OCBOEHUS TpeiMeTa «XHUMHs» OTPakaloT C(POPMHUPOBAHHOCTDH OTIbITa
MO3HaBaTe/IbHOM U  TIPAKTUYECKOW [IesTe/IbHOCTH O0Oydarommxcs B TIpOIecce  peayu3aliu
oOpa3oBaTe/IbHOM /1eATeIbHOCTH.

JIMUHOCTHBIE pe3yJIbTaThbl OCBOEHHS TIpeaMeTa « XUMHsI» OTPaKatoT C(hOPMHPOBAHHOCTD OITbITa
MO3HaBaTeJIbHOM U TPAKTUYECKOW [lesiTe/lbHOCTH  0o0yuarommxcsi B TIpoLiecce  peasu3arivu
oOpa3oBaTe/TbHOM JieaTeIbHOCTH, B TOM UHC/IE B YaCTH:

1) Ir'paxXJdHCKOIro BOCITUTAHUSA:

OCO3HaHWs OOYYaIOIMMHUCS CBOMX KOHCTUTYLIMOHHBIX IPaB M 00s3aHHOCTEH, YBa)KeHUs K
3aKOHY U MPaBOMOPSIKY;

npeacTaB/ieHHa O COLUMA/IBHBIX HOPMdX U TTPpABU/IaX MEXK/IMUHOCTHBIX OTHOILIEHUM B KOJ/IVIEKTHUBE,

TOTOBHOCTA K COBMECTHOM TBOPUECKOW [esTeJIbHOCTH TPY CO3JaHUM yueOHBIX TIPOEKTOB,
pelieHUM yueOHBIX U [T03HaBaTe/IbHbIX 3a/]ay, BITIOJIHEHUH XUMUYEeCKHX KCIIePUMEHTOB;

CMOCOOHOCTH TOHUMATh U TIPUHUMATb MOTHBBI, HAaMepeHUs], JIOTUKY U apryMeHThl ApyruX Ipu
aHajM3e pPa3IMYHbIX BU/OB yueOHOU [1esTelbHOCTH;

2) IaTPMOTHYECKOT0 BOCIIMTAHUSA:

LEHHOCTHOT'O OTHOLLEHUS] K MCTOPUUECKOMY U HAyUHOMY Hac/IeJul0 OTeUeCTBeHHOW XUMUU;

yBa)kKeHUsI K TIPOI[eCCY TBOpYeCTBa B 00J/IaCTH TEOPUM W TIPAKTHUECKOTrO TIPUIOKEHHUSI XUMUH,
OCO3HAHUSI TOTO, UTO JJaHHble HAyKW €CThb pe3y/bTaT [JIUTeNbHBIX HAOMIO/IeHUM, KPOTOT/IUBBIX

SKCIIepUMEHTAJ/IbHBIX ITOMCKOB, MOCTOAHHOT'O TPYdad YIIéHbIX " TIPDAKTUKOB;

HWHTEepeCa U MO03HABATE/IbHBIX MOTHMBOB B IIOJIYY€HUU U TT0C/IEAYIOLEM dHa/I13e I/IHCl)OpMaLlI/II/I 0
nepeaoBbIX JOCTHXXEHUAX COBpEMEHHOﬁ O0TeUeCTBeHHOH XHUMUU;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:
HPaBCTBEHHOT'0 CO3HaHMsI, STUUECKOT0 MOBe/IeHNs];

CIIOCOOHOCTH OLIEHMBATb CUTydllMH, CBA3dHHbIE C XUMHUUECKHMU ABJI€EHUSAMH, W TIPUHUMATb
O0CO3HaHHbIE pelleHKda, OpPUEHTHUPYACh Ha MOPa/IbHO-HPABCTBEHHbIE HOPDMbBI M LIEHHOCTH,



TOTOBHOCTH OLIEHHMBaTh CBOE TIOBeJileHWe W TIOCTYNKKA CBOMX TOBApHIled C TO3ULUM
HPaBCTBEHHBIX U MPABOBbIX HOPM U C YUETOM OCO3HaHUSI MOC/Ie[ICTBUI TTOCTYIIKOB,;

4) opMupoBaHuUsi Ky/JIbTYPbl 3i0POBbsI:

TIOHUMaHUs 1[eHHOCTel 370poBoro W Oe3omacHOro obpa3a JKU3HHM, HeoOXOJUMOCTH
OTBETCTBEHHOI'O OTHOIIEHHSI K COOCTBEHHOMY (DU3UUECKOMY U TICHXHUECKOMY 3[I0POBBIO;

cobmofieHyst ipaBu/ Ge3omacHoro obpaiijeHus C BelljeCTBaMH B OBbITY, MTOBCeHEBHOU >XKU3HH, B
TPYZI0OBOM eSTeIbHOCTH;

TIOHMMaHUsl LeHHOCTH TPaBU/ WHAVBU/YaIbHOTO M KOJ/UIEKTUBHOTO 6e30MacHOro roBefieHNs B
CUTYaLUsIX, yTPOKAIOLUX 3/JOPOBBIO U )KU3HU JIIO/IeH;

OCO3HAHUS TIOCTENCTBUM W HENPUATUS BPEAHBIX TIPUBBIUEK (YNOTpeO/IeHUsT —ajIKoroJis,
HAapKOTHKOB, KypeHUsl);

5) TPy/A0BOr0 BOCIIUTAHUSA:

KOMMYHUKAaTUBHOH  KOMIIETEHTHOCTM B  yueOHO-MCC/Ie[OBaTe/IbCKOW  ZIeTebHOCTH,
0011IeCTBEHHO TT0JIe3HOM, TBOPUECKOU 1 IPYTUX BUAX e Te/TbHOCTH;

YCTaHOBKH Ha aKTMBHOE yJaCTHe B pPellleHUH NPaKTUYeCKUX 3a/jau COLMabHOM HarpaB/IeHHOCTH
(B paMKax CBOero Kjacca, KOJIbI);

MHTepeca K MPaKTUYeCKOMY M3y4eHHUI0 Mpogeccrii pa3IMyHOro pofd, B TOM UKC/ie Ha OCHOBe
TIPUMeHEeHHUsI TIPeIMETHBIX 3HaHUM TI0 XUMMUU;

yBaKeHUsI K TPY/LY, JIIO/sIM TPy/ja U pe3y/ibTaTaM TPY/JOBOH esATe/TbHOCTH;

TOTOBHOCTA K OCO3HAaHHOMY BBIOOPY WMHZAMBHZYa/JbHOH TpaeKTOpHM 0Opa3oBaHus, Oyayliei
npodeccur ¥ peanu3alii COOCTBEHHBIX KM3HEHHBIX TUIAHOB C YUYETOM JIMUHOCTHBIX WHTEPECOB,
CIIOCOOHOCTeN K XMWY, UHTEPeCOB U MOTpeOHOCTel 0011eCTBa;

6) 3K0/I0rMUeCcKOro BOCIIUTAHUSA:

9KO0JIOTHUECKH 1]e/1ec000pa3HOro OTHOILIEHUS K TIPUPO/ie KaK UCTOYHUKY CYIIIeCTBOBAHUS KU3HU
Ha 3emiie;

TIOHUMaHMsI TJI00a/IbHOTO XapakTepa 3KOJOTMUYecKHX IIpo0JieM, BMSHUS SKOHOMUYECKUX
TIPOLIECCOB Ha COCTOSTHME TIPUPOAHON U COLIMaIbHOU Cpe/ibl;

0CO3HaHUsI HeOOXOJUMOCTU WCII0/Ib30BaHUS AOCTIKEHUM XUMHUM JJisi pelleHUs BOIMPOCOB
paLMOHaIbHOT O MPUPO/I0TI0/Ib30BaHUS;

aKTUBHOTO HENpUSTUS JAeUCTBU, IPUHOCSIINX BpeJ, OKpY’Karolljeil MpUPOJHON cpefie, YMeHUs
TIPOTHO3UPOBATh HEO/IarONpPHUATHBIE KOJOTMYECKHEe TOC/IeCTBUS TPeATIPUHUMAEMbIX [€MCTBUN U
TIpeJIOTBpAIaTh UX;

Ha/IM4ynsgd  pa3BHUTOr0 3KOJIOTMYECKOI0  MBILIIEHMS, 9KOJIOTUYEeCKOU KYyJIbTYpbI, OIIbITa
AedaTeJIbHOCTH 9KOJIOTUUECKOU HaIlpaB/I€HHOCTH, YMeHUA PYKOBO/JCTBOBATLECA MU B HOBHaBaTeHLHOI‘;I,



KOMMYHHKAaTUBHOW W COLMaJIbHOM TIPAaKTHKe, CIOCOOHOCTH W YMeHUsI aKTHBHO TIPOTHBOCTOSITH
uzeosioruu xemohobuy;

7) LEHHOCTHU HAYYHOTI'O ITO3HAHUSA:

MHPOBO33p€eHHs], COOTBETCTBYIOIL[ETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH M 00II|eCTBEHHOU
NPaKTUKH;

MOHMMaHUs creluUKA XUMUM KaK HayKl, OCO3HaHUsI e€ posu B (OPMUPOBAHUU
PaLIOHAIBHOTO HAYUHOTO MBIIIJIEHUs], CO3,aH|H LIeJIOCTHOTO TIPeZCTaB/IeHNst 00 OKPY»KaroleM MHpe
KaKk O eJUHCTBe TPUPO/bl U UesioBeKa, B TMO3HAHUMU TMPHUPOJHBIX 3aKOHOMEDHOCTeW U pelleHuH
npo6JieM coOXpaHeHHs! PUPOAHOTO PaBHOBECHS;

yOexxIéHHOCTM B 0COOOM 3HAUMMOCTH XWMHUHM [I/Ii COBPEMEHHOW LIMBWM3ALUK: B eé
I'YMaHUCTHUECKOW HampaB/IeHHOCTH W Ba)XKHOW pO/MM B CO3JjaHMM HOBOW 0a3bl MaTepuanbHOM
KyJIbTYpbl, B pelleHUH TJI00a/bHBIX TMPO0/ieM YCTOWUMBOTO Pa3BUTHS Ue/lOBeUecTBa — ChIPbEBOM,
SHepreTUUeCKOM, MUIIEBOM U IKOJIOTUUECKOM 0e30TmacHOCTH, B Pa3BUTUU MeAUIIMHBI, oOecrieueHun
YCJIOBUHM YCITEIITHOTO TPYZA U 3KOJI0rudeckr KOM(MOPTHOM KU3HU KaXKJ0Tro ujieHa 00I1ieCTBa;

€CTeCTBEeHHO-Hay4YHOM I'PaMOTHOCTH: TIOHMMaHUs1 CYL{HOCTA MeTO/I0B TT03HAHUS, UCII0/Ib3y€eMbIX
B €CTeCTBEHHBIX HayKax, CTIOCOOHOCTH UCI0/Tb30BaTh T0JTyUaeMble 3HaHUS [I/Isl aHa/IM3a U 00bsCHEHUS
SIBJIEHUI OKPY’KaloIl[ero MUpPa U TIPOUCXOZSIIUX B HEM WM3MeHeHUl, yMeHHs [iesiaTb 000CHOBaHHBIe
3aK/IIOUeHUs] Ha OCHOBe HayYHbIX (DAaKTOB U UMEIOIIUXCS JAHHBIX C 11eJIbI0 TO/TyYeHUsl JOCTOBEPHBIX
BBbIBO/IOB;

CIIOCOOHOCTH CaMOCTOSITe/IbHO MCII0/Ib30BaTh XMMUUECKHe 3HaHUS AJId pelneHurs HpO6J’IEM B
Pea/IbHbIX )KU3HEHHbIX CUTYAlHAX;

HWHTepecCa K IM03HaHHIO, HCCHE,Z[OB&TEHLCKOﬁ AedaTeJIbHOCTH;

TOTOBHOCTH ¥ CITOCOOHOCTH K HeIpepbIBHOMY 00pa30BaHUIO M CaMO0Opa30BaHUIO, K aKTHBHOMY
TIOJTyYeHUIO HOBBIX 3HAaHWH 110 XMMUU B COOTBETCTBUHM C >KU3HEHHBIMHU MOTPEOHOCTSMU;

MHTepeca K 0COOEHHOCTSIM TPy/ia B pPa3/IMuHbIX Ccepax MpodhecCHoHaNbHOMN [1esITeTbHOCTH.
METAIIPEJMETHBIE PE3YJ/IbTATBI

MeTarpeiMeTHbIe pe3y/bTaThl OCBOEHUSI TIPOrPAMMEBI TI0 XHMHUHW Ha YPOBHE CpPeJHEro oO0Iiero
00pa3oBaHMsI BK/IIOYAOT:

3HauuMble /a8 (OPMHPOBAHHS MHPOBO33peHHSI O0yUarOUMXCS — MeXAWUCHUTUIMHAPHbIE
(MexripeiMeTHbIe) OOllleHayuHble TIOHSATHS, OTpaXkaloll[ue LIeJIOCTHOCTh HayuHOW KapTUHBI MHpa U
criel(UKy METOZOB II03HAHMs, HCIOAb3yeMbIX B €CTeCTBEHHbIX HayKax (MaTepusi, BeILeCTBO,
SHeprus, siBjeHue, MpoLecc, CUCTeMa, Hay4YHblM (DaKT, MPUHLUI, FMII0Te3a, 3aKOHOMEPHOCTb, 3aKOH,
Teopusi, NCC/IeIoBaHue, HAOJIOeHre, U3MepeHre, SKCIIePUMEHT U pyTHe);

yYHUBepCa/lbHble yuebOHbIe JercTBus (mo3HaBaTe/bHBbIE, KOMMYHUKaTUBHEIE,
perynsTuBHbIe), obecrieunBatoiiye (opMupoBaHue (YHKIMOHA/TBHONH TPAMOTHOCTH M COLMATIBLHON
KOMITEeTEeHIIMY 00yYaroIuxcs;



CITIOCOOHOCTB 00yyJaroImxcs WCMO/b30BaTh OCBOEHHbIe MEXXJUCLIUTITMHAPHBIE,
MHUPOBO33peHYeCKre 3HaHUsl U YHUBepCa/ibHble yueOHble [IeMCTBUS B IMO3HABaTeIbHON U COL[MA/IbHOM
NIpaKTHKe.

MertarnpegmMeTHble  pe3y/bTaThl  OTPaKalOT  OBJIQZiIeHHWe  YHUBEpPCAJbHbIMH  yueOHBIMU
T03HaBaTe/IbHBIMU, KOMMYHUKAaTUBHBIMU U PETYJISTUBHBIMU [IeHCTBUSIMHU.

ITo3HaBaTe/bHBIE YHHBEpPCaIbHbIe yYeOHbIe el CTBUSs
1) 6a3oBbIe JIOrMUYECKHUeE JeHCTBUA:

camMoCTosiITe/IbHO  (DOPMYJTUPOBaTh W aKTya/M3WpOBaTh TpobsieMy, paccMaTpuBath — eé
BCECTOPOHHE;

oripeae/iATh Le/n OedATe/JIbHOCTH, 3da[aBasd ITapaMeTPhbl U KPUTEePHUU UX NOCTHIXKEHHsA, COOTHOCUTDH
pe3y/abTaThl AeATe/JIbHOCTHU C IMTOCTABJIEHHBIMU LIE/IAMUA;

HCI10J/Ib30BAaTh IMPX OCBOEHWH 3HaHuI HPI/IéMbI JIOTUYECKOI'O MBILVIEHUA: BBIAETIATh XdPAKTEPHBIE
IMMPpU3HAKH TIOHATHUH U YCTaHaBJ/IMBATb X B3dMMOCBA3b, UCIT0/Ib30BATh COOTBETCTBYIOIIME IMOHATUA AJIA
00BsICHEeHUS OTe/IbHBIX (1)(:1KTOB u HBHEHHﬁ;

BbI6I/IpaTL OCHOBaHHSA U KPUTEPUU AJIA K]'IaCCI/I(l)I/IKaL[I/II/I BeleCTB U XUMHUUYECKUX peaKL{Hﬁ;
YCTaHaB/IMBAaTb MPUUMHHO-C/IeACTBEHHbIE CBA3HU MEXAY N3yUdeMbIMU ABJI€HHUAMU,

CTPOUTH JIOTUUECKHEe pacCyXJeHus (MHAYKTUBHbIe, AeJyKTHUBHbIe, [0 aHa/JOTUU), BBISIBISTH
3aKOHOMEPHOCTH U TIPOTUBOpPEUUsI B pacCMaTpUBaeMbIX SIBJIEHUSIX, (DOPMY/JMPOBAThb BBIBOABI U
3aK/IFOUeHUS;

TIPUMEHSTDb B MPOLieCcCe MO3HAHUS UCI0/Ib3yeMble B XUMHUU CUMBOJIMUECKHUe (3HAKOBbIE) MOJIe/H,
nipeoOpa30BbIBaTh MO/Ie/IbHBIE TIPEZICTABIeHNsT — XUMHUUYECKUN 3HaK (CHMBOJI) 37IeMeHTa, XUMUUecKast
dbopmysa, ypaBHEHHMe XUMHUECKOW peak[Md — TIPH PpelleHWd YyueOHBIX TI03HABaTe/JbHBIX |
MpakKTAYeCKUX 3aZiady, TPUMeHSTh Ha3BaHHble MOJe/ibHble TpeACTaB/AeHUs1 [/l  BbIsSIBIEHUS
XapaKTepHbIX MPH3HAKOB M3yUYaeMbIX BellleCTB U XUMHUUYECKUX peaki[uil.

2) 6a3oBbIe HCC/Ief0BATe/IbCKHE JJeHCTBUS:
BJIa/leTb OCHOBaMH METO/IOB HayYHOT'O TI03HAHMSI BEIL[eCTB U XUMHUUEeCKUX Peaki[ui;

¢dbopmynMpoBaTh LieJiu U 3aJjau UCC/Ie[J0BaHKs, UCI0/b30BaTh MTOCTaBIeHHbIe U CAMOCTOSITETbHO
chopMy/MpOBaHHbIE BOMPOCHI B KaueCTBe MHCTPYMEHTAa MO3HAaHHS U OCHOBBI s (hOPMHPOBaHUS
TUIOTe3bI 110 TTPOBEpPKe NPaBUIbHOCTH BbICKAa3bIBa€MbIX CY>KIEeHUM;

B/aJileTh HaBbIKAMM  CAMOCTOSITE/IbHOTO  IUIAHUPOBAaHWsE W TPOBEJIEHUS]  yUeHWUYECKUX
9KCIIEPUMEHTOB, COBEpIIIeHCTBOBaTL yMeHWs Hab/MoZaTh 3a XOAOM IIPOLIeCCa, CaMOCTOSITETBHO
NPOTHO3MPOBAaTh €ro  pe3y/bTaT, (OpMy/nIHpoBaTh 0000IeHWs W  BBIBOAbl OTHOCHUTEIBHO
JIOCTOBEPHOCTH Pe3y/IbTaTOB HCC/Ie0BAaHKs, COCTAaB/sATh OOOCHOBAHHBIM OTUET O MPO/EIAHHOMN
pabore;



NpUOOpeTaTh OMBIT yUEeHNYeCKOW HCC/e/I0BaTe/IbCKOWM U TIPOEKTHOMW JIesTeIbHOCTH, TIPOSIBIISITH
CIMOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITe/TbHOMY TIOMCKY METO/IOB pellleHHsl TIPaKTUUeCKUX 3ajjady,
NIPYMEeHEHHUIO Pa3/InYHbIX METO/I0B MTO3HAHMUS.

3) pabota c uadopmanueii:

OPMEHTUPOBAThLCSI B PA3/MUHBIX MCTOUYHMKAX UHQOpMaLMM (Hay4yHO-TIOMyJ/sipHasi JMTeparypa
XUMHUYECKOTO  COJiep)KaHHsl, CIIpaBOuUHble TOCOOWs, pecypchl VIHTepHeTa), aHa/IM3MPOBaTh
VMH($OpMaLMIO Pa3UUHBIX BUAOB U (POPM Mpe/iCTaB/eHusl, KPUTUUYECKU OLIeHUBAaTh €€ OCTOBEPHOCTh
Y HETIPOTUBOPEUYUBOCT;

¢opMy/TpOBaTE 3arpockl W TIPUMEHSITb pa3iMuHble METO/Abl TP TIOMCKe | oTOope
uH(popMaLry, HeoOX0AUMOM [Jisl BBITIOJIHEHUST yueOHbIX 3a/iau OTpe/ie/IEHHOTO THIIa;

HpHOGpeTaTL OIIBIT HMCIIO/Ib30BdHUA I/IH(i)OpMaL[I/IOHHO—KOMMYHI/IKaTI/IBHLIX TeXHOJIOTHIL U
Pa3/IMYHBIX MMTOMCKOBBIX CHUCTEM;

CaMOCTOSITe/IbHO BBIOMpaTh ONTHUMa/bHYH (OpMy TipeAcTaBieHHsi HH(oOpMalu (CXeMbl,
rpaduKy, JUarpaMMbl, TaO/IULbI, PUCYHKU U IPYTHE);

WICTI0/Tb30BaTh HAyUHBIM SI3bIK B KauecTBe CPe/CTBA MpPY paboTe ¢ XUMUUYECKOW MH(pOpMareii:
NIPUMEHSITh MEXIpeAMeTHbIe ((pU3nyeckre ¥ MaTeMaTHUecKue) 3HaKd U CUMBOJIbI, (DOPMYIIbI,
abbpeBUaTypbl, HOMEHK/IATYPY;

WCTI0JIb30BaTh 3HAKOBO-CUMBOJ/IMUECKUe CPe/ICTBA HarJIsiIHOCTH.
KoMMyHHKaTHBHBbIe YyHUBepCa/IbHbIe yueOHbIe /[eHCTBHA:

3a/laBaTh BOTIPOCHI T0 CYLI[eCTBY 00CY»K/jaeMOl TeMbl B X0O7ie Ziajiora U/uin AUCKYCCUH,
BBICKa3bIBaTh U/ieH, (POpMYIMPOBATh CBOU IPe/JI0’KeHUs] OTHOCUTEIBHO BbINIOJTHEHHSI TIPe/I/1I0’KeHHON
3a7iaumy;

BBICTYNaTh C Mpe3eHTalluell pe3y/bTaTOB I103HABaTe/bHOU [esiTeTbHOCTH, TI0JTyYeHHbIX
CaMOCTOSITeJIbHO WM COBMECTHO CO CBEDPCTHHMKAMU TIPU BBITIOJTHEHUM XUMHUECKOTO SKCIepHMEHTa,
NIPaKTUYeCKOH paboThl IO HCC/Ie[0OBAaHUIO CBOMCTB HW3yuaeMbIX BeIEeCTB, peaau3alii yuyeOHOro
npoekTta, W (OpMyIMpoOBaTh BbIBOAbI IO pe3y/jbTaTaM T[IPOBEJEHHBIX UCCAe[NOBaHUN MyTEM
COTJIaCOBaHUS MO3UIMH B X0Zie 00CyKIeHUsI 1 00MeHa MHEHHUSIMU.

PerynsiTUBHBIe yHUBepCa/IbHbIe YUeOHbIe JeHCTBHA:

CaMOCTOSITeJIbHO I/IAaHMPOBaThb M OCYLIEeCTB/IATh CBOK II03HABaTe/IbHYH) [lesiTe/IbHOCTb,
orpeziensiss e€ Leld W 3a7aud, KOHTPOJIMPOBaTb MU IO Mepe He0OXOAWMOCTH KOPPEeKTHPOBAaTh
nipe/ijlaraeMblii  aJiTOPUTM  IeWCTBUM TIPU  BBLITIOJTHEHWM Y4eOHBIX W HCC/eloBaTebCKUX 3afiay,
BbIOMpaTh Hanbosiee 3(pQeKTHBHBINA CrOCOO0 WX peIIeHHs C YYETOM II0JyYeHHs] HOBBIX 3HAHUM O
Bell|eCTBaX U XMMHUYECKUX peakLusx;

OCYyIeCTBJ/IATL CAMOKOHTPOJIb AeATe/IbHOCTHU Ha OCHOBE CaMOdHAJ/IM3d U CAMOOLI€HKH.

INPEIMETHBIE PE3YJ/IbTATDBI



[TpesMeTHbIE pe3y/IbTaThbl OCBOEHHMsI TPOrPaMMbI 110 XMMHUH Ha yriy0JEHHOM YPOBHE Ha yPOBHE
cpegHero o6iiero oOpa3oBaHUs BK/IHOYAIOT creluduueckde Ajst yuebHOTO TipegMeTa «XHUMUsH»
HayuHble 3HAHWs, YMEHHs U CroCcoObl JIEWCTBUIN MO0 OCBOEHWIO, UHTEPIIPeTalliid U MpeoOpa30BaHUI0
3HAHWM, BU/IbI ZIeITe/IbHOCTU TI0 TTOJIyUY€HUI0 HOBOTO 3HAHWS M TIPUMEHEHUIO0 3HAHWM B pa3/IMUHbIX
yueOHbIX CUTyalWsiX, a TakKe B peajbHbIX >XM3HEHHBIX CHUTYyallUsX, CBA3aHHBIX C XuUMHel. B
TporpaMMe 10 XUMHUH MPeIMETHbIE pe3y/IbTaThl ITPe/[CTaB/IeHbI 10 F0/laM U3YUYeHHsl.

11 knacc
[TpeameTHBIE pe3ybTaThl 0CBOeHUs Kypca «O0I1asi U HeopraHWUuecKasi XUMHs» OTPaXKaroT:

Cc()OPMHUPOBAHHOCTh Tpe/ICTaB/leHUI: O MaTepuarbHOM €eJUHCTBe MMpa, 3aKOHOMEPHOCTAX U
M103HAaBAaeMOCTH SIBJIEHUM MPUPO/IbI, O MeCTe Y 3HaUeHWHW XUMHUU B CUCTEME eCTeCTBEHHBIX HayK U eé
posii B o0ecrieueHny YCTOMUMBOTO Pa3BUTHS, B PeIlieHUH MPo0JieM SKOTOTHUeCKOW, SHepreTuyecKou
Y TIMILLeBOM 6e301acHOCTH, B Pa3BUTUU MeULIMHbBI, CO3/JaHUH HOBBIX MaTepHasioB, HOBbIX UICTOUHHKOB
JHEPrud, B 00ecreueHn PaLjOHAIBHOTO TIPUPO/IOTIOIb30BaHusl, B JOPMUPOBAHUM MUPOBO33PEHUS U
o611jel Ky/IbTyphbl UesloBeKa, a TakKe 3K0JI0rnuecku 000CHOBAHHOTO OTHOILEHHUSI K CBOEMY 3/J0POBbIO
Yl TIPUPOJIHOU CpeJe;

B/IaJIeHHe CUCTEeMOW XMMHUYECKHMX 3HaHWM, KOTOpas BK/IIOUAeT: OCHOBOIIO/IArarolye TOHATHS —
XUMUUYECKHH 3JIEMEHT, aTOM, siIpO0 aToMa, U30TOMbI, 3/IEKTPOHHAst 000/10UKa aToma, S-, p-, d-aTOMHBbIe
opbuTany, 0OCHOBHOe M BO30Y)K/EHHOE COCTOSIHHSI aTOMa, TUOpUAM3alis aTOMHBIX OpOWTasneid, UOH,
MoOJIeKy/a, BaJleHTHOCTb, 3JIEKTPOOTPULIATeTLHOCTb, CTereHb OKUC/IeHUs, XUMHUecKas CBf3b
(KoBa/leHTHasl, MOHHAsl, MeTa/UTMuecKasl, BOJOPOJHas), KpPHUCTa//TMUYecKas peIléTka, XUMHUecKas
peaki[usi, pacTBOp, 3JEKTPOJMUTHI, HE3JeKTPOJUTHI, 3IeKTPOJIMTHYeCKass [JUCCOLMAlMs, CTereHb
JIMCCOITMAl[MY, BOJOPOAHBIA TIOKa3aTelb, OKHUCIUTE/Nb, BOCCTAHOBUTE/b, TeIUIOBOM 3dhdeKT
XUMHUUECKON peakiuM, CKOPOCTb XMMHUECKOW peakijuM, XUMHUUYeCcKoe paBHOBeCHe; TeOPUU U 3aKOHBI
(Teopusi 3MEKTPOJIMTAYECKOW [JUCCOIMAl[MM, Tlepuoguuecku 3akoH [I.V. MeHjeneeBa, 3aKOH
COXpaHeHHsI MacCChl BeIeCTB, 3aKOH COXpaHeHWs W TIpeBpallleHUs SHEepPTUd TP XUMUUECKUX
peakivsiX, 3aKOH TIOCTOSIHCTBA COCTaBa BeIeCTB, 3aKOH /IeHCTBYIOIIMX MacC), 3aKOHOMEpPHOCTH,
CUMBOJIMYECKUM SI3bIK XWMWUM, MHDPOBO33peHUecKHe 3HaHWs, JieXalljie B OCHOBe TTOHUMaHUs
MIPUUMHHOCTA M CHUCTEMHOCTH XWUMHUECKUX sIBJIEHHH; COBpPeMeHHBIe IIPe/ICTaB/IeHUsI O CTPOEHHH
BellleCTBa Ha aTOMHOM, MOHHO-MOJIEKY/IIPHOM U Ha/JMOJIEKY/ISIPHOM YDOBHSIX; TpeZCTaB/eHUsI O
MeXaHU3MaxX XUMHYECKHX peaxIui, TePMOJUHAMHUECKUX
U KUHEeTUYeCKHMX 3aKOHOMEPHOCTSAX WX TMPOTEeKaHWs, O XWMHUUYeCKOM paBHOBECHM, pacTBOpax |
JMCIIePCHBIX CHCTeMaX; (haKTo/IoOrHuecKre CBe/leHHs O CBOMCTBaX, COCTaBe, TIoyueHnr U 6e30macHOM
WCTIO/Tb30BaHUN BaKHEMILIMX HeOpraHW4yeCKUX BeIeCTB B ObITYy U TPaKTUUECKOU [esiTelbHOCTU
ye/ioBeKa, OOIIMX HayUHBIX MPUHLIATIAX XUMHUYECKOTO MPOM3BO/ICTBa;

c(OpMUPOBAHHOCTh YMEHWIA: BLISIB/IATh XapaKTepHble TIPU3HAKU TIOHSATHH, YCTaHABIMBATh UX
B3aMMOCBSI3b, UCII0/Ib30BaTh COOTBETCTBYIOIIME TOHSATHUS TIPU OTMKMCAaHUM HEOpPraHWYecKuX BellecTB U
VX MpeBpalljeHul;

c(hOpMHPOBAHHOCTb YMEHUS UCIIOIb30BaTh XMMUUECKYI0 CUMBOJIMKY /Il COCTaBeHUs (hopMy
BEl[eCTB W YyPaBHEHUM XUMHWYECKHMX peaklui, cuctemMaTuuyeckyro HomeHknatypy (IUPAC) wu
TpPUBMAJ/IbHbIE Ha3BaHUS OT/e/IbHBIX BeLeCTB;

CCI)OPMI/IPOB&HHOCTB yYMeHUA o1ipe/ie/iATb Bda/IEGHTHOCTb MW CTE€I€Hb OKHWC/JIEHHWA XWUMHWYECKUX
5JIeMEHTOB B COeJMHEHHAX, BU] XUMHUUECKOH CBSI3U (KOBaJ'IeHTHaH, HMOHHas, MeTa/l/InyecKasd,
BOAOPOAHHH), THUII KpHCTEl]I]IH‘—IECKOfI pELHéTKI/I KOHKPETHOT'O BelljeCTBa;



copMUPOBAHHOCTb yMeHHSI OOBSICHSITh 3aBUCHMOCTh CBOMCTB BELECTB OT BHJA XMUMHYECKOW
CBSI3W W THIA KPUCTA/UIMYECKOM pelIéTKH, OOMeHHBbId U JIOHODHO-aKLIeNTOPHBIM MeXaHU3MbI
oOpa3oBaHMsI KOBa/IEHTHOM CBSI3U;

chOpMHPOBAHHOCTh YMEHUI: KJIaCCU(PULIMPOBaTh: HEOPraHWUYeCKre BelecTBa MO WX COCTaBy,
XUMHUUECKUe peaki[Mu T0 Pa3hyHbIM TIpU3HaKaM (UKMCIy W COCTaBy pearvpyrolliydx BellecTs,
TeTIoBOMY 3(PPeKTy peakiyu, U3MEHEeHHUIO CTereHel OKUC/IeHUs 3/IeMeHTOB, 00pPaTUMOCTH, YYaCTHIO
KaTajM3aTtopa W JIpyrye); CaMOCTOSTEJbHO BHIOMPATh OCHOBAaHUS W KPUTEPUM /IS KlacCupUKalu
M3yuaeMbIX BeIlleCTB ¥ XUMUUECKUX peaKI[1i;

c(hOpMHPOBAHHOCTb YMeHHsI paCKpbIBaTb CMBIC/ Tlepuouueckoro 3akoHa [I. 1. MeHjeneeBa u
JIeMOHCTPUPOBAThb €r0 CUCTEMATHU3UPYIOIIYI0, 00bICHUTETBHYIO U MPOTHOCTHUECKYHO (DYHKITHUM;

C()OPMHUPOBAHHOCTb yMEHUI: XapaKTepu30BaTb 3/JeKTPOHHOe CTPOeHWe aTOMOB M MOHOB
XMMHUUYECKUX 3/IeMEHTOB [1epBOro—ueTBEPTOro neprosioB [leproauueckon cuctems! [.1. MeHzeneeBa,
UCTIONB3Ys TIOHSTUS «IHEPTeTHUeCKHe YPOBHU», «IHEpreTHUecKre MoAypOBHU», «S-, P-, d-aTOMHbIe
opbuTtanmm», «OCHOBHOE u BO30YyK/IEHHOE SHepreTuveckye COCTOSTHUSI aToMa»;
OOBSICHATH 3aKOHOMEPHOCTH W3MeHeHHsI CBOWCTB XMMHUECKUX 3/IEMEHTOB M WX COeJWHEeHUH II0
nepvoZaM M rpynnaMm Ilepuoanueckoit cuctemsl [I. V. MeHjeneeBa, Ba/JieHTHble BO3MOXHOCTH
aTOMOB 3/IeMEHTOB Ha OCHOBE CTPOEHHSI UX 3/IEKTPOHHBIX 000/I0UeK;

c(OpMHUPOBAHHOCTh YMEHUM: XapaKTepHU30BaTh (OMMChIBaTh) OOI[He XUMUUYeCKHe CBOWCTBa
BEI[eCTB  Pa3/IMUHBIX  KJ/IAaCCOB, TIOATBEPKAATh CYIIeCTBOBAaHHE T'eHEeTUUeCKOW CBS3U  MeXAY
HeopraHMUeCKHUMH BelljeCTBaMU C TTIOMOIIbI0 ypaBHEHU COOTBETCTBYIOLUX XUMUYECKUX PeaKIIHii;

cOpMUPOBAHHOCTb ~ YMEHUS PACKPbIBaTh  CYLHOCTb:  OKWC/IUTE/bHO-BOCCTAHOBUTEBHBIX
peak1yii oCPeACTBOM COCTAB/IEHUS 37IEKTPOHHOTO 0aslaHCa 3THUX peaklyii; peakiyii MOHHOTO oOMeHa
MyTEéM COCTaBJIEHUS] UX MOHBIX U COKPALEHHbIX MOHHBIX YPaBHEHWM; peakLUi rMIpoJin3a; peakLui
KOMIL/IEKCO0Opa30BaHusl (Ha IpUMepe THAPOKCOKOMIIEKCOB 1MHKA U aTFOMHUHUA);

cOopMUPOBAHHOCTb YMeHHS OOBSICHATh 3aKOHOMEPHOCTH TPOTEeKaHWs XUMUYEeCKHUX PeakIyil ¢
Y4ETOM UX SHEPreTUYeCKUX XapaKTepUCTUK, XapaKTep U3MeHEeHHUs] CKOPOCTH XUMUUYECKOW peakliu B
3aBHCUMOCTH OT Pa3/IMYHbIX (PAaKTOPOB, a TAKXKe XapaKTep CMeIeHHs] XMMUUeCKOr0 PaBHOBECHS MO/
B/IMSTHMEM BHeLLHUX Bo3jelcTBul (npuHuun Jle HlaTenbe);

CCI)OPMI/IPOB&HHOCTL YMEHUA XdPAKTE€EPU30BaTh XHWMHWUECKHE PpedKlIWH, JIieXKdliyue B OCHOBE
IMPOMBIIIJIEHHOTO TT10/TyUeHUA CEPHOIZ KHCJ/IOThI, aMMHaKa, O6H_[I/Ie Hay4dHbI€ TIPUHLUWIIBI XUMHUUYEeCKHUX
IMPOU3BOACTB; HEHECOO6PBBHOCTL IMPpUMEHEHUA HEOPraHMYEeCKHX BeIleCTB B IMPOMBIINIJIEHHOCTH U B
6bITy C TOUKH 3peHHs COOTHOLIIEHHA PHUCK-I10/1b34d,

c(hOpMHPOBAHHOCTD BJ/IaJileHUsI CUCTeMOW 3HaHWM O MeToJaxX HAyuHOTO I103HaHWS SIBJIEHUU
NIpUPOZbI — HAOMIOeHWe, U3MepeHue, MO/Ie/IMPOBaHUe, SKCIIEPUMEHT (peasbHbId W MBICTIEHHBIN),
VICTIO/Ib3yEMbIX B €CTeCTBEHHBbIX HayKaX, YMEeHMs IPUMEHSTb 3TH 3HaHHUSl MPU 3KCIIepUMeHTaTbHOM
WCC/IeIOBAaHUU BEIIeCTB W [yis OOBSICHEHUSI XUMHUUECKUX sIBJIEHWH, MMEIOIUX MECTO B TIPHPO/IE,
MIPAKTUUECKOH JleTe/TbHOCTH YesioBeKa U B OBCeHEBHOW XKU3HUY;

C(I)OPMI/IPOB(:IHHOCTB YM€EHUA BLIAB/IATE B3dWMMOCBSA3b XHWMUUYECKHX 3HAaHWH C TIOHATUSIMU U
npeacTaB/JIeHUAMA ADYTHX €CTeCTBEHHO-HAayUHBIX IIpeJMETOB [Jid 0oJsiee 0CO3HAHHOI'O ITOHMMAaHUSA
MaTepHaJbHOTO €AMHCTBA MHPA;

c(hopMHUPOBAHHOCTh YMeHUs IMPOBOJUThL PACUEThI: C WCI0/Ib30BaHWEM TOHSITHUI «MaccoBast A0S
BellleCTBA B pacTBOpPe» M «MOJISIDHAsE KOHLIEHTpAL[Usi»; MacChl BellleCTBa WM 00béMa rasa IO



M3BeCTHOMY KOJIMUECTBY Bel[eCTBa, Macce Wik 00bEMY OZIHOTO M3 YUACTBYIOIUX B PeaKIUy BeIleCTs;
TerIoBOro 3¢ @exkra peakluy; 3HaU€HUs] BOJOPOJLHOrO TOKasaTess PaCTBOPOB KUC/IOT U Lesloyei C
W3BECTHOU CTeTeHbI0 TUCCOI[ALUN; Macchl (00BhEMa, KOJTMUeCTBA Bell[eCTBa) MPOyKTa Peakiuu, eC/v
OJJHO U3 MCXO/HbIX BelleCcTB /laHO B BH/le PaCTBOpA C OMpe/ie/IEHHOM MacCOBOW [10/iel paCTBOPEHHOTO
BellleCTBAa WM JaHO B U30bITKe (MMeeT MPUMeCH); [OJH BbIXO/a TIPOJAYKTAa Peaklyd; 00bEMHBIX
OTHOIIIeHWH Ta30B;

c(OPMHPOBAHHOCTb YMEHUI: CaMOCTOSITe/IbHO IJIAHUPOBaTh W TPOBOJAUTH XUMHUECKUH
9KCIEePUMEHT (TIpOBe/leHre peakiii HWOHHOTO OOMeHa, TMOJATBEeP)KJeHHe KaueCTBEHHOTO COCTaBa
HEOPraHWUeCKUX BEIIeCTB, OIpejesieHHe Cpebl PAaCTBOPOB BEIECTB C TOMOIIbI0 HMHAMKATOPOB,
W3yueHHe BJUSHUS Ppa3/IMUHbIX (AKTOPOB HAa CKOPOCTh XUMUYECKOM peaki[uH, pelleHHe
9KCTIIepUMEHTAbHBIX 3a/au 1o TeMaM «MeTannbl» U «HemeTamibi») ¢ COOIOf€HHUEM TIPaBUIT
6e3omacHoro obpailieHusi C BellleCTBaMH UM J1abopaTopHbIM 000pyioBaHWeM, (HOPMY/IUPOBATH Liefb
WCC/Ie/IOBaHMsI, TIPeJCTaB/IATh B pa3/MuHON (GopMe pe3y/bTaThl KCIIEPUMEHTa, aHATU3UPOBaTh U
OLIeHHUBaTh UX JI0CTOBEPHOCTH;

cchOpMHUPOBAaHHOCTh YMEHHM: COOJII0/IaTh TpaBU/ia I10/Ib30BAaHUS XUMHUYECKOW TIOCy/IoN W
nabopaTOpHLIM 000pYZiOBaHWEM, OOpallleHUs] C BeIleCTBAaMH B COOTBETCTBUM C WHCTPYKIMSIMU 10
BBITOJIHEHUIO 71Ta00paTOPHBIX XUMHUECKHX OITBITOB, 3KOJIOTMUECKH 1[eieco00pa3HOro MoBe/leHus] B
ObITY U TPY/IOBOH [eSTeTbHOCTH B LIe/ISIX COXPAHEHHUsS] CBOETO 3/]0POBbsl, OKpY)Karolled MpPUpPOJHON
CpeAbl U IOCTYKeHUs1 eé YCTOMUMBOTO Pa3BUTHsL, 0CO3HABaTh OMIACHOCTh TOKCUUYECKOTO JeMCTBHUSI Ha
JKUBBIE OPTaHU3MbI OTIpe/Ie/IEHHBIX HEOPTaHUUYEeCKUX BeIeCTB, TIOHUMasi CMBIC/ roKa3aTesst [T/K;

C()OPMHUPOBAHHOCTb ~YMEHMWM: OCYILIeCTBIATh lie/ieHarpaB/leHHbl TOUCK  XWMHUYeCKOU
MH(OPMaLIMU B pa3/IMYHbIX UCTOYHMKAX (HayuyHast ¥ yueOHO-Hay4Hasi TUTepaTypa, CpeZicCTBa MaCCOBOM
uHpopmanyy, VIHTepHeT W [pyrve), KPUTHYECKH AaHAIM3MPOBATh XUMHUECKYI0 HH(OpMaIHIO,
riepepabaTbiBaTh €€ U UCT0/Ib30BaTh B COOTBETCTBUU C IOCTaB/IEHHOM yueOHOI 3a/1aueii.



OcHoBHbIe BH/IbI IeAIT€/IbHOCTH yUaILMXCA HA YPOKe (T1epeunc/iuTh)

CHOBHbI€ BU/BI A€ATE/IbHOCTH YUAIIIUXCA Hd YPOKe

1. BBITIOTHAIOT 3a/1aHueE:
- B TeTpajiu
- CaMOCTOSITeIbHO
- B Mapax
- B rpymmne
2. BBINOMHSIOT MHAWBU/ya/lbHbIE 33/laHus TI0 KAPTOUKaM
3. 3anuceIBarOT pelleHue Ha J0CKe
4. Cnymator:
- yuuTens
- OTBEThI O/IHOK/IaCCHUKOB
- 3aK/IFOYEeHHe yUuTesIs
5. OTBeuaroT:
- 110 BBI3OBY yUHWTeJIsI
- T10 >KeJIaHUI0
6.00Cy>Xat0T:
- OTBEThI O/IHOK/IAaCCHUKOB
- ipobsiemy
- pe3y/bTaThl 3KCIIepUMeHTa
- pe3yJ/bTaThl pelleHurs 3aaun
- pe3y/bTaThl BbINIOJIHEHUS 3a[jaHUST
7. KOMMEHTUDPYIOT OTBEThI OJHOK/IAaCCHUKOB
8.KoppeKTupyoT 0TBeThbl OJHOK/IaCCHUKOB
9.Be1ABUTAIOT:
- TIpeAToNI0KeHUEe
- TUTIOTe3y
10.®opmypyoT:
- 1|eJTb YPOKa (TIpakKTU4YecKoil  paboThi)
- OmpejienieHye
- TIOHATHE
- IpaBU/IO
- 3aKOH
- BbIBO/IbI
11.060cHOBBIBaIOT BLIOOP:
- criocoba pertieHust
- criocoba orpe/iesieHUst
- peakTuBa
12. IIpyBOJAT TIpUMeEPHI
13. HaxopsT uHdopMaliyio B TeKCTe
14. CpaBHUBaOT
15. XapakTepu3yrT CBOMCTBA
16. Knaccudpuimpyrot
17. BoIsiB/ISIFOT 3aKOHOMEPHOCTh
18. 3amonHSIOT TAOIUITY
19. BeicKa3sbIBaroT:
- TIPeATIO/IOXKEHHE O UeM-JTi00
- CBOe MHEeHHe
20. Onpefie/isiIOT IPUYMHBL
21. OT™meuaroT:
- CXO[|CTBO



- pazune
- TIPU3HAKH
22. O600611ar0T:
- “H(opMaLHIo
- CBefleHUsI
23. YcTaHaBIMBAIOT MPUUMHHO-CJIE/ICTBEHHbBIE CBS3U
24. AHanM3UpyHoT:
- “H(opMaL1Io
- CXeMy
- PUCYHOK
- TabsIy
- IaHHBIE
- pe3yJIbTaThl SKCIIePUMeHTa
- pe3yJIbTaThl TabOPaTOPHBIX OIMLITOB
- JOTyI1I[eHHbIe OIUOKH
25. CocCTaBJisItoT:
- KJIaCCU(UKALMOHHBIE CXeMbI
- obo6marorie TabuIbI
- TUIaH BBITTOJIHEHKS 33/jaHusl  (9KCTIeprMeHTa, UCCIIe/I0BaHus)
- OTYET O MPOBEIEHHOM UCCJIe/I0BAHUU
26. BCOMMHAIOT ¥ 03ByUMBAIOT TpaBusia Oe30macHOM paboThl B XUMUYeCKOU TabopaTopun
27. HabmroaroT 3a X0Z0M ZIEMOHCTPALIMOHHOTO 3KCIIePUMEHTa
28. OcCy11eCTB/IAOT:
- CAaMOOL|EHKY
- CaMOTIPOBEPKY
- caMOaHau3
- B3aUMOIIPOBEPKY
29. VcripaB/sitOT BBISIBJIEHHBIE OLITMOKH

Opranu3anus MpPoeKTHOW M UCC/Ie/J0BAaTe/TbCKOM AeATe/IbHOCTH YUYallMXCs

[TpoekTHast uccej0BaTe/bCKast AeATeTbHOCTD YUAIIMXCs TIPOIMCAaHa B CTaHAapTe 00pa30BaHusl.
[TporpaMmbl BCex LIKOIbHBIX MTPeAMETOB OPHEeHTUPOBAHBI Ha JIaHHBIN B/ AesTebHOCTU. [IpoeKTHast
JieATeIbHOCTh YUallliXCsl CTAHOBUTCS BCe Dosiee akTya/lbHOM B COBPEMEHHOM rejaroruke. M1 3To He
C/Ty4aiiHo, Be/ib IMEeHHO B ITpOLiecce MPaBU/IbHON CaMOCTOSITeNbHOM paboThl Ha/, CO3JaHHeM IMPOeKTa
nyuiie  Bcero (OpMUpYeTCs Ky/lbTypa YMCTBEHHOTO TpyZAa VYYeHWKOB. A TIOBCEMeCTHas
KOMIIbIOTEpPH3aLHsl TI03BOJIsIeT KaXKJOMY YUHTem0 Oosiee TBOPUECKH MOAXOAWUTH K pa3paboTke CBOMX
YPOKOB, a TaKKe cZiesaTb oOpa3oBaTe/bHBIA Mporjecc Oojiee HMHTEpeCHBIM, Pa3HOOOpA3HBIM
COBpEMEeHHBIM.

VHCTPYMEHTOM [OCTVDKEHHS] TUIAaHUPYEeMbIX JIMYHOCTHBIX, MeTalpeJMeTHBIX W TIpeJMeTHBIX
pe3yJIbTaTOB SIBJISIIOTCS YHUBepcasbHble yueOHble AelcTBUs. D(GEeKTUBHBIM MeTOJOM CHCTeMHO-
JieaTeIbHOCTHOTO TIOAX0/a SIB/ISIETCS TIPOEKTHAs! [1eSITeTbHOCTb.

[TpoeKTHas [esTeIbHOCTh SIBJISIETCST YaCTbI0 CAMOCTOSITe/IbHOM paboThl yuanmxcs. KauecTBeHHO
BBITIOJTHEHHBIM TPOEKT — 3TO T03TAMHOe TVIAHWPOBaHWe CBOWX JIeMCTBHMA, OTC/IeKMBaHUEe Pe3y/IbTaToB
cBoeli pabotel. IIpoeKT — BpeMeHHasi Iie/leHarpaB/ieHHasl [esTeJbHOCTh Ha I0/yueHre YHUKAJIbHOTO
pe3yJibTara .

Llenb TpOEKTHO-UCC/IeOBaTeIbCKOM /lesTeIbHOCTH  yYalluxcsi B pamMkax HoBbix PI'OC:
(hopMUpOBaHre YHUBEPCAIbHBIX yueOHbIX AelCTBUM. VIcrosbp30BaHWe MPOEKTHO-MCCIe0BaTeTbCKOM



[lesTe/IbHOCTYU Ha YpOKax M BO BHEYDOUHOM [1eTe/IbHOCTH SIB/SIETCS CPeJCTBOM (POPMHPOBaHUS

YHUBepCa/IbHbIX yueOHbIX JeliCTBHM, KOTOPbIe B CBOIO OUepe/ib:

* o0ecrieunBarOT yyaliemMycsi BO3MOXKHOCTb CaMOCTOSITE/TBHO OCYILIECTB/ISTh /1eSITe/TbHOCTb YUeHHUS,

® craBUTh yueOHble 1ieJid, WCKaTb W WCIO/b30BaTh HeOOXOAMMble CpeACTBa U CIOCOOBI UX
JIOCTYKeHUS,

®  yMeTh KOHTPOJIUDOBaTh 1 OLIEHUBATh yUeOHYI0 /1esiTe/IbHOCTh U ee pe3y/ibTaThl;

® (CO37Al0T YyC/IOBUS PasBUTHS JIMYHOCTU U ee caMOpealn3aliii Ha OCHOBE «YMEHMs YUUTHCSI» U
COTPY/J{HUYATh C B3POCJILIMUA U CBEPCTHHUKAMU.
YMeHue yuuTbCs

e obecrieurBaeT TMYHOCTU TOTOBHOCTh K HeTIPepPHIBHOMY 00pa30BaHUIO, BHICOKYIO COLIMAIbHYIO U
npodeCCHOHATBHYIO MOOM/TBHOCTB;

* o0ecrieynBaroT yCrielllHOe yCBOeHWe 3HaHUM, yMeHHUI U HaBbIKOB,;

(opMrpoBaHre KapTUHBI MUPA, KOMIIETEHTHOCTeH B JIt000# 1TpeMeTHOM 001aCcTH TT03HAHMSI.
K Ba)KHBIM M0/1I0KUTETEHBIM (DaKTOPaM MPOEKTHOM /1eATe/TbHOCTH OTHOCSITCS:

® [IOBBILLIEHHE MOTHBALMU yUallliXCs MIPY PelleHnH 3a/1ay;

® pa3BUTHE TBOPUECKUX CTIOCOOHOCTE;

® (CMelleHYe aKkljeHTa OT MHCTPYMEHTabHOT 0 M0/IX0/ia B PelleHnH 3a/lau K TeXHOJIOTUYeCKOMY;

* (opMHpOBaHMEe YYBCTBA OTBETCTBEHHOCTH;

® CO3/jaHMe YCJOBUH /I/Is1 OTHOLLIEHUM COTPY/JHUUECTBA MeX/y yUrTe/eM U yualyuMmcs .

OCHOBHOWM mTpHWHLUN PpaboOTbl B  YC/IOBUSIX TIPOEKTHOM JIeATe/NILHOCTH —  OTepeskaroliee

CaMOCTOSsITe/IbHOe 03HAKOMJIeHHe IIKOJIbHUKOB C YueOHbIM MaTepuaioM U KOJIJIEKTUBHOe 00CyX/jeHue
Ha ypOKax IoJIyYeHHbIX pe3y/bTaToB, KOTOpPbie 0(hOPMJISIFOTCS B BU/Ie oripefiesieHuit U TeopeM. B 3Tom
C/lydae ypOK IOJIHOCTBIO YTpauvBaeT CBOU TPaJWLIMOHHbIE OCHOBAHUSI M CTAHOBUTCSl HOBOM (hOpMOi1
OOIIIeHUs YUUTEJIS ¥ YUAIXCS B T/IaHe TIPOU3BO/ICTBA HOBOT'O /11 YY€HUKOB 3HAHUSI.

Tunel 3ajaHUM, TIpe/ijlaraeMbIX YUeHUKaM B X0/ie POeKTa:

® [IpaKTMuUeCcKWe 3aJaHus (M3MepeHUs, YepueHHsi C TIOMOLIbI0 YEepTeXHbIX HHCTPYMEHTOB,
paspesaHusi, CrubaHusi, pUCOBaHUs U JIp.)

® [IpaKTHUeCcKHe 33/lauM — 3a/lauy NPUK/IaJHOTO XapakKTepa;

® mpobseMHBIe BOIPOCHI, OPHEHTHPOBaHHble Ha (POPMHpPOBaHHE yYMEHHWW BBIJBUraTb TMIIOTE3H,
00BSICHATD (PaKThl, 000CHOBBLIBATH BLIBO/IbI;

® TeopeTHUECKHe 3a/laHVs Ha TIOMCK M KOHCIIEKTHPOBaHWe MH(OpPMALUH, ee aHann3, 06001eHe u
T.IL.;

®  33/]auM - COBOKYITHOCTb 33/|JaHNI Ha MCI0/Ib30BaHKe 00X /71T HUX TeOPeTUUYeCKUX CBeJeHHH.

OCHOBHBI€e 3Tarnbl OpraHy3alui NPOeKTHOM JesiTeIbHOCTU YYalluXCs .

1. TloaroToBKa K BBITIOJIHEHHUIO MMPoekTa (hopMUpOBaHKe I'PYIIN, BblJaya 3aJaHuil. Beibop TeMbl
U 1ieJiell TIPOeKTa; Orpejie/ieHre KOJIMYeCTBa YYaCTHHUKOB TIPOEKTa). Yuaruecss 00CY>KIaroT
TeMy C yudTesieM, TIOJIy4alOT TIPU HeoOXOAUMOCTH [IOTIOTHUTEBbHYIO HWH(OpMaIHio,
YCTaHaB/IMBAKOT LieJIM: yUWTe/lb 3HAKOMUT YYalUXCS C CYTbHO TMPOEKTHOM [edTe/IbHOCTH,
MOTHBHUPYET y4allluXCsl, TOMOTraeT B IOCTaHOBKe LieJie.

2. IlnanaupoBaHue paboTbl  (pacmpeziesieHWe  O0sI3aHHOCTeH,  OMpe/ie/ieHWe  BpeMeHHU
WHAVBHUAYaNIbHON pabotbi). OripeieieHMe WCTOUYHHMKOB HHGMOPMAaLUM; TJIAHUPOBaHHE
criocoboB cbopa M aHamm3a WH(OPMAIUM; TJIAHUPOBAHHWE WTOTOBOTO TIPOAYKTa ((HOpMBI
Tipe/iCTaB/IeHUs pe3yJ/ibTaTa): BhIMYCK ra3eThl, YCTHbIM OTUET C JeMOHCTpAaLell MaTeprasioB U
JPYTUX; YCTaHOBJIEHEe KPUTEPHEB OLIEHKH pe3y/IbTaTOB; pacIipe/iesieHre 00s13aHHOCTel cpeiv
YJIeHOB KOMaH/bl: yuall[iecss BbIpaOaThIBAIOT IUIaH JEMCTBUM; YUuWTe/b TpejJjaraeT WJeH,
BBICKA3bIBAET IPe/ITI0JIOXKEHUsI, OTIPe/IeJIsIeT CPOKU PabOTHI.

3. HccnepoBaHue: yualyecss OCYIIECTBJISIOT TIOUCK, OTOOp W aHa/M3 HY>KHOM WH(hOpMaluy;
9KCTIePUMEHTUPYIOT, HAXOAT IMyTH PeIIeHUs] BO3HUKAIOIUX MPO0/ieM, OTKPBIBAIOT HOBBIE /IJIS
cebst 3HaHUSI, yUHTE/b KOPPEKTUPYET X0/, BBIOTHEeHHsI PabOTHI.



4. O0o0meHne pe3y/bTaTOB: yualjuecs 00001[al0T TOMyUYeHHY0 UH(OPMaLuo, (OPMYIHUPYIOT
BBIBO/IbI M OPOPMJISIFOT MaTepuaJl Jijist TPYIITIOBOM Tpe3eHTaruH.

5. IIpe3eHTammsa (OTUeT Ka)KAOW TPYIIbl WM YyUeHWKA OCYILECTB/SIeTCS T0 OKOHUaHWH
TIpOeKTa).

6. OneHKa pe3y/ibTaTOB TIPOEKTHOM JeATeNbHOCTH W TOJBe/leHhe WTOTOB: KaXK/bl yUeHHK
OLIEHMBaeT XOJ W pe3y/bTaT COOCTBEHHOH /esTebHOCTH B TPYIINe, Kaxasi pabouas rpymma
OL|eHMBaeT [esTellbHOCTh CBOMX YYaCTHUKOB; YUWTe/b OL[eHHWBAeT [esTeJbHOCTb KaXKAO0ro
YUeHHUKa, MMO/[BOJJUT UTOTH MPOBEIEHHOM yUal[uMUCS pabOThbI, OTMEYAEeT YCIIeXU KaXKZoTo.

BbInycKHUK HayuMTCs:

M/IaHUPOBaTh U BBITIO/IHATh yueOHOe MCC/IeloBaHHe M YUeOHbIM TPOEKT, WCIO/b3ysl MOJIE/H,
METO/IbI ¥ TIPUEMBI, a/IeKBaTHbIE UCC/IelyeMOM Mpobieme;

BbIOMpATh U MCII0/Ib30BaTh METO/IbI, PeJIeBaHTHbIE PaCCMaTpHUBaeMoi ripobiieme;

pacrio3HaBaTh U CTaBUTb BOMPOCHI, OTBEThI HA KOTOPbIE MOTYT OBbITH TIOJIyUYEeHbI ITyTeM HayuHOTO
HCC/Ie[OBaHUsl, OTOMPATh a/|eKBaTHbIE METO/bl UCC/Ie[I0BaHUs, (POPMY/TMPOBATh BHITEKAIOIIVE W3
HCCIIeIOBaHUsI BLIBO/IBI;

HCIO0/Ib30BaTh TaKWe MaTeMaTHUyeCKHe MEeTOZbI M TIPUeMbl, KaK aOCTpakius W Hjeanu3aiiys,
[I0Ka3aTe/IbCTBO, /10KAa3aTeIbCTBO OT TIPOTUBHOTO, /10Ka3aTeIbCTBO 0 aHa/IOTHH, OMTPOBEP)KEHHE,
KOHTPIIPUMEp, WH/YKTHUBHbIE U [Ie[iyKTHBHbIE DPACCYy)K[IEHHs, TOCTPOEHHE U HCIIO/HEHHe
a/IrOPUTMa;

HCI0/Ib30BaTh TaKWe eCTeCTBEeHHOHAyUHble METO/bl U TMPHEeMbI, KaK HaO/rofieHre, MOCTaHOBKA
1po6ieMbl, BBIIBIKEHHE «XOpOIIell TUIIOTe3bl», SKCIIePUMEHT, MO/e/IMPOBaHIe, TEOPeTHUECKOe
000CHOBaHMe, yCTaHOB/IEHUE TPAHUL] TPUMEHUMOCTH MO/IeJTH/TeOPHH;

HCIO/Ib30BaTh HEKOTOpPble METO/bl TOJyUeHMWs 3HAHWH, XapakKTepHble [/ COLMAbHBIX U
HMCTOPUYECKUX HAyK: TIOCTAaHOBKA TPOO/IeMbl, OMPOCHI, ONMCaHWe, OObsCHEHHE, MCII0/Ib30BaHHe
CTAaTUCTHUECKUX JIAHHBIX, MHTEepIpeTariys (hakToB;

SICHO, JIOTUUHO W TOYHO H3/1araTh CBOIO TOUKY 3PEHMs], HCIIO/b30BaTh SI3bIKOBLIE CPE/CTBa,
aziekBaTHBIe 06Cy»KjaemMoii TipobsieMe;

OT/IMYaTh (AKThI OT CY)K/IE€HWW, MHEHMW U OL|eHOK, KPDUTUUYECKH OTHOCHTHCS K CYXKIEHUSIM,
MHEHUsIM, OL|eHKaM, PEKOHCTPYHPOBaTh UX OCHOBAHMUS;

BH/IETh U KOMMEHTHPOBaTh CBsI3b HAayYHOTO 3HAHUS M LIEHHOCTHBIX YCTAHOBOK, MOPA/bHbBIX
CY)K/I€HHH TIPH TT0JTyUeHWH, paClIPOCTPAHEHUH U TIPUMEHEHWH HayuHOTO 3HaHUS.

BblnyCKHllK no/iydum 603MOMCHOCMb HAyYumbCsi:

camocmosimenbHO 3a0yMbl8amb, NAAHUPOBAMb U 8bINOMHAMb y4uebHoe uccae0o8aHue, yuebHbill u
coyuabHblli Npoexkm;

ucnonb308amb 002a0Ky, 03apeHue, UHMyuyuro;

ucnonb308amb HeKomopble Memoobl NOJyYeHUsl 3HAHUl, XapakmepHble 0/ COYUAAbHbIX U
uCmMopuyecKux HayK: aHKemupogaHue, MoOeaupo8aHue, NOUCK UCMopuy4ecKux obpasyos;
UCnoab308amb  HeKOmMopble  npuembl  XyOOHCEeCM8EHHO20 NO3HAHUA  MUpa:  Yea0CmHoe
omobpadiceHue Mupa, 0b6pazHOCMb, XYOOXHCECmBeHHbIU 6bIMbiCe], Op2aHU4ecKoe eOUHCMEO
obwe20, ocobeHHo20 (MUNUYHO20) U eOUHUYHO20, OPURUHA/ILHOCMb;

ye/neHanpasneHHo U OCO3HAHHO pa38u8amb C80U KOMMYHUKAMUBHble CnocobHOoCcmu, oceausamsb
HO8ble 513bIK08ble Cpeocmaa;

0C03HABAMb CBOK OMBEMCMEEHHOCMb 3d O0O0CMOB8EPHOCMb NO/AYYEHHbIX 3HAHUL, 3d Kauecmeo
8bINO/IHEHHO20 NpoeKmd.



TEMATHUYECKOE IVNIAHUPOBAHUE

IleneBoit mpuoputer Ha ypoBHe OOQ: co3jaHue O6/aronpUATHBIX YC/IOBUM [/ Pa3BUTHS
COLIMA/IbHO 3HAUMMBIX OTHOILIEHUH LIKOJIbHUKOB U, MPeXJe BCero, eHHOCTHBIX OTHOLLIEHUM:

K CeMbe Kak [7IaBHOM OI0ope B )KU3HU Ye/l0BeKa U UCTOUHKMKY ero CUacCThs;
K TPyZly KaK OCHOBHOMY CIIOCOOy [OCTW)KeHUs >KM3HEHHOTO O/1arorosyyrs uesioBekKa,
3a/10Ty ero yCIIelIHOro Npo(ecCUOHaIBHOIO CaMOOIIpe/ie/eHHst U OLLYIeHHs] YBePeHHOCTH

K CBOEMYy OTeuecTBY, CBoell masioli u Gosbiioii PojuHe Kak MecTy, B KOTOPOM YesiOBeK
BBIPOC Y TI03HA/ MepBble PaJI0OCTH U HeylauM, KOTopas 3aBelljaHa eMy Mpe/IkaM{ U KOTOPYHO

K TIpHUpPOZle KAaK HCTOYHMKY J>KM3HM Ha 3emsie, OCHOBE CaMOrO ee CYILeCTBOBaHUS,
HY>K/JQFOLL[eICsl B 3alUTe U TIOCTOSTHHOM BHUMAaHHWU CO CTOPOHBI Ue/I0BeKa;

K MUPY KaK IJIaBHOMY TPUHIIUIY YeI0BeYeCKOTro OOLIe)KUTHSI, YCIIOBUIO KPEIKOW APY>KOBbI,
Ha/@KMBaHUIO OTHOILEHWH C KoseraMu 10 pabore B OyAymemM U CO3[aHHIO
6/1aronpUSATHOTO MUKPOK/IUMATa B CBOel COOCTBEHHOMN CEMbE;

K 3HaHMsIM KaK MHTe/UIeKTyalbHOMY pecypcy, obecrieunBaroiieMy Oyzyiijee uesoBeKa, Kak
pe3y/bTaTy KpPOIOT/IMBOTO, HO YB/IEKaTeIbHOTO yueOHOTr0 TPy/a;

K Ky/JbType KakK [JyXOBHOMY OOraTCTBY OOIleCTBA M Ba)KHOMY YCJIOBHIO OLIYIIE€HUS
YesIOBeKOM TIOJTHOTHI TIPO’KUBAEMOM JKU3HH, KOTOpOe JalT €My uTeHHe, MY3bIKa,

K 3/I0pPOBBIO KakK 3aJI0Ty [J0JITOM U aKTUBHOM >KM3HHU 4eJsloBeKa, ero XOpOoIlero HaCTPOeHUs U

K OKPY’KaloIlMM JTIO/IM Kak 0e3yC/0BHOM M abCOIFOTHOM IIeHHOCTH, KaK paBHOIPAaBHBIM
COLMA/IbHBIM TIapTHEPaM, C KOTOPBIMM He00XOJUMO BBICTPaWBaTh A0OpOXKeIaTe/bHbIe M
YyesioBeKy pajoCTb OOIleHus W

OTHOLLIeHUS,  [JjalolIue

1.
2.
B 3aBTpALLIHEM JIHE;
3.
HY’>KHO o0eperars;
4.
5.
6.
7.
MCKYCCTBO, TeaTp, TBOPUeCKOe CaMOBbIpaXKeHHe;
8.
ONMTUMHUCTUYHOTO B3IJIsiIa HA MUP;
9.
B3aUMOTIO/]eP>KHBAOIIHe
TI03BOJIsIOIIIME U30eraTb YyBCTBA OAMHOYECTBA;
10.x camum cebe  Kak

X0355eBaM  CBOeM  Cy/bOBI,  CaMOOIIpeJeNSIOUUMCS |
caMopeanu3yIoLMMCs TMYHOCTSM, OTBEYAIOL[MM 3a CBoe cOOCTBeHHOe Oy yliee.

dopmMmupyemMbie
HauMeHoBaHHe pMHpy
COIMA/TbHO JneKTpoHHbIE (1{u¢poBbIe)
pa3fejIoB H TEM KosmmuecTtBoO
3HAUYHUMBbIe, o0pa3oBare/ibHbIE PeCypChl
nporpamMMbI JacoB
II€HHOCTHbIEe

oTtHouieHus (Ne)

Paszpgen 1. Teopetnueckue oc

HOBbI XUMHU

Ctpoenue
[Tepyofnueckuii 3aKOH U
[Tepvogyueckass cucreMa

dTOoMd.

https://m.edsoo.ru/2dd57{24

9 4,5,7,8
XUMUYECKUX  3JIEMEHTOB
O. 1. Menpeneesa
CrtpoeHue BellleCTBa.
P B 11 2,3,4,5 https://m.edsoo.ru/2dd57£24
MHoroo6pa3ue BelllecTB
XUMHUUecKre peakiyun 19 4,5,6 https://m.edsoo.ru/2dd57f24




Pa3nen 2. Heoprannueckasi Xumust

HemeTtasuibl 31 6,8,9 https://m.edsoo.ru/2dd57£24
Metasbl 23 4,7,10 https://m.edsoo.ru/2dd57{24
Pazpen 3. Xumus v Ku3Hb
M 0O3Ha

CTOAR  ToshamaA - B 5 1,2,3,10 https://m.edsoo.ru/2dd57{24
XUMUU. XUMUS U )KU3Hb
OBHIEE KO/IMYECTBO
YACOBIIO ITPOI'PAMME 97




ITIOYPOUHOE IVTAHUPOBAHUE (KTII)

Ne Tema vDoKa JomaiiHee
n/m HAara yp 3a/|aHHe
1 01.09.2025 ATom. CocTaB aTOMHBIX sifiep. XUMHUUeCKUi §1
371eMeHT. M30Torbl
2 01.09.2025 CTpoeHue 3/IeKTPOHHBIX 000/10UeK aTOMOB, §2
KBAHTOBBIE UHC/IA
3 05.09.2025 Krnaccudukaiys XuMUuecKrux 371eMeHToB (s-, p-, | 83
d-, f-aemeHTBI)
4 08.09.2025 PacripesiesieHrie 371eKTPOHOB 10 aTOMHbBIM §4
opbuTansm
5 08.09.2025 OneKTpoHHbIe KOH(UTYPALIMK aTOMOB 3/IeMeHTOB | 85
B OCHOBHOM M BO30Y>KZEHHOM COCTOSIHUM
6 12.09.2025 OJeKTpOHHbIE KOH(GUTYPALIMH NOHOB. 86
DJIEKTPOOTPHULIATE/IbHOCTh
7 15.09.2025 [Teprognueckuii 3akoH u Ileproanueckas 3ajjaHue B TeTpaju
CHCTeMa XUMHUYeCKUX 3y1emeHToB [. U.
MeHpieneeBa, CBSI3b C COBPEMEHHOW TeOpHen
CTPOEHHsSI aTOMOB
8 15.09.2025 3aKOHOMEpPHOCTH U3MeHeHHUsI CBOHCTB 87
XUMUYECKHUX 3JIEMEHTOB U 00pa3yeMbIX UMHU
MIPOCTHIX U CJIOXKHBIX BEIECTB TI0 TPYIIaM U
nepuosiamMm
9 19.09.2025 CucreMaTH3arys U 000011[eHre 3HaHUH. §8
10 22.09.2025 Bupl xumuueckoi cBsizu. MexaHu3Mbl 89
obpa3oBaHus KOBa/leHTHOM CBsi3u. BogopoaHast
CBS13b. Me)XMOJIeKy/IsIpHbIe B3aUMO/IeMCTBUS
11 22.09.2025 BaneHTHOCTb U BajleHTHbIe BO3MOXXHOCTH aToMOB. | §10
CBs13b 37IEKTPOHHOM CTPYKTYPBI MOJIEKYJT C UX
reoMeTpUYeCKUM CTPOEHHEM
12 26.09.2025 [TpencraBieHus 0 KOMIUIEKCHBIX COeMHEHUSIX: §11

COCTdB 1 HOMEHK/IaTypd




13

29.09.2025

BeriectBa MOIEKy/ISIpHOIO M HEMOJIEKYJISIPHOTO
cTpoeHusi. TUTTbI KPUCTA/NTUUeCKUX PelIeTOK U
CBOMCTBA BellleCTB

812

14

29.09.2025

[ToHsiTHE O JUCTIEPCHBIX CUCTEMaX.
[TpencraBieHue 0 KOJUIOMAHBIX pacTBOpax

813

15

03.10.2025

VicTrHHBIE pacTBOPBI: HACbILeHHbIE U
HEeHaCbll|eHHbIe, PACTBOPUMOCTb.
Kpucramioruaparsl

3ajaHue B TeTpagu

16

06.10.2025

Cnoco0Onbl BbIDa’>K€HHWS KOHLEHTPpAallK paCTBOPOB

17

06.10.2025

PerieHue 3a/1au ¢ MCI10/1b30BaHUEM TIOHSATHU
"MaccoBas [J0/1s1 paCTBOPEHHOI0 BelecTsa’,
"MOJISIpHas KOHLleHTpanus"

8§14

18

10.10.2025

Knaccudukaius 1 HoMeHK/IaTypa
HeopraHWuyeCKUx BelljeCTB

815

19

13.10.2025

CucremaTH3aIs ¥ 000011IeHre 3HAaHUH 110 Teme

816

20

13.10.2025

KoHntposneHast paboTa o Temam "CtpoeHue
atoma. [leproguueckuii 3akoH u [leproguueckas
CHCTeMa XUMHUYeCKUX 3y1emeHToB [. U.
MenpeneeBa", "CTpoeHue BelllecTBa.
MHoroo6pa3ue BelecTB"

3ajaHue B TeTpagu

21

17.10.2025

Knaccudukaiys XuMuuecKUx peakiyii B
HeopraHuuecKoW ¥ OpraHuYeckod XMMHUM. 3aKOH
COXpaHeHUsI MacChl BEI[eCTB; 3aKOH COXPaHEHUs 1
TpeBpallleHus SHEPTUU TTPU XUMHUYeCKUX
peaKIusax

8§17

22

20.10.2025

TenoBble 3(h(PeKTbl XUMUUECKHUX peaKLUH.
TepMoxuMHUUuecKre ypaBHeHUs

818

23

20.10.2025

BbIunicieHus 10 ypaBHEHUSIM XMMAYEeCKUX
peakLiii U TePMOXMMUYECKHM YPaBHEHUSIM

8§19

24

24.10.2025

CKOPOCTL XUMHUECKON peakiuu, eé 3aBUCHUMOCTb
OT Pa3/IMYHBIX d)aKTOPOB. Karanus n
KaTa/In3aTOPbI

820

25

07.11.2025

['oMoreHHbIe ¥ reTepOreHHble peaklun

3ajaHve B TeTpagu

26

10.11.2025

IMpakTrueckas pabota Ne 1 o Teme "BusiHne

821




pa3/IMyHbIX ()aKTOPOB Ha CKOPOCTb XMMHUYECKOMH
peakuuu"

27 10.11.2025 O6patrMbie U HeobpaTHMbIe peaKLvy. §22
XuMHUUeCKoe paBHOBeCcUe

28 14.11.2025 [TpakTryeckast pabora Ne 2 1o Teme "BusiHue §23
pa3MMUHbIX (PAKTOPOB Ha MOJIOKEHHEe
XUMHUUYECKOI'0 paBHOBeCUs"

29 17.11.2025 OeKTpouThUecKas Auccouyanys. CunbHble U §24
cabble 371eKTpouThl. CTerneHb JUCCOLMALIN

30 17.11.2025 HonHoe npou3sBefeHue BoAbl. Cpesia BOAHBIX §26
pactBopoB. BogopogHeiii nokasarens (pH)
pacTBopa

31 21.11.2024 I'maponus coseld. Peakiiuu, npoTeKarollye B §27
pacTBOpax 3J1eKTPOJIUTOB

32 24.11.2025 [Mpaktryeckas pabora Ne 3 o Teme "Xumuueckue | §26
peakLjuy B pacTBOpax 3/1eKTPOIUTOB"

33 24.11.2025 OKUC/IMTeTbHO-BOCCTAHOBUTE/IbHBIE PeaKIl1H. §27
Ba)kHelI111ie OKUCUTETN ¥ BOCCTaHOBUTE/TH

34 28.11.2025 MeTo/ 3/1eKTPOHHOTO (37IeKTOHHO-MOHHOT0) §28
Oananca

35 01.12.2025 OJIeKTPOJIM3 PaCTBOPOB U PACIlJIaBOB BellleCTB §29

36 01.12.2025 PemieHuie 3a/1a4 pa3IMUHbIX TUIIOB §30

37 05.12.2025 PerieHue 3a/1a4 pa3/inyHbIX TUTIOB §31

38 08.12.2025 CucteMaTu3aliys 1 000011jeHre 3HaHUM 10 TeMe §32
"XumMuueckue peakiuun'

39 08.12.2025 KonTtponbHast pabota no Teme "Xumuueckue 8§33
peakuyu"

40 12.12.2025 [Tono>xenue HeMeTasioB B [leproanueckoit §34
cucTeMe XMMHUeCKuX 3yemeHToB [. 1.
MeH/iesieeBa U 0COOEHHOCTH CTPOEHUS UX
aToMoB. @U3NUeCKHe CBOMCTBA HEMeTasl/IoB

41 15.12.2025 AnyoTpornusi HeMeTaJ/IJIoB (Ha puMepe §35




KUCJIOpO/ia, cephl, hocdopa u yriepoga)

42 15.12.2025 Bopopoz: nonyyenue, pusnueckue U xumuueckue | §36
cBoiicTBa. ['apusl

43 19.12.2025 [anoreHbl: HaXOKAEHHE B TIPUPO/iE, CIIOCOOBI §37
noJryueHust, Gu3nvecKre ¥ XMMUUYeCcKre CBOMCTBA

44 22.12.2025 ["anoreHoBogopoibl. BarkHetirme 3ajlaHue B TeTpaju
KHCJIOPOACO/Iep)Kallie COeJUHEHUS Ta/IOr€HOB

45 22.12.2025 JIabopaTopHbIe ¥ POMBIILITIEHHbIE CTIOCOOBI §38
MOJTyueHUs TajioreHoB. [IpuMeHeHHe rajioreHOB U
HX COeJMHEeHUU

46 26.12.2025 [MTpakTrueckast pabota Ne 4. PerieHue §39
9KCIepUMEeHTAa/IbHBIX 3a/ay 110 Teme "["ajioreHsr”

47 29.12.2025 Kucnopoz: mabopaTtopHbie ¥ MPOMBIIIIEHHBIE §40
crocoObI TIoTyueHus1, GU3NUeCKre U XUMUYeCKHe
cBoucTBa. O30H. IIprMeHeHune KuCI0poa U 030Ha

48 29.12.2025 OKCHUbl ¥ TIePOKCHU/IbI §41

49 12.01.2026 Periienue 3a/jau pa3/IMnyHbIX THUIIOB §42

50 12.01.2026 Cepa: HaXOK7IeHHe B MPUPO/IE, CITOCOObI §43
MOy YeHus], pU3rUecKre U XMMHUeCKre CBOMCTBa

51 16.01.2026 CepoBoziopo/;, Cyab(puabl 8§44

52 19.01.2026 Kucnopocozep:aiiye coeZIMHeHUsI Cepbl. 8§45
OcobeHHOCTH CBOMCTB CEPHOU KHUC/IOTHI

53 19.01.2026 IMpakTrueckas pabora Ne 5. PeiieHne 3ajaHue B TeTpagu
JKCTIepUMeHTa/bHBIX 3a/1ay 110 TeMe "Cepa U eé
coeqvHeHUs"

54 23.01.2026 A30T: HaxXOXK/eHre B TIPUPO/ie, CIIOCOObI §46
MOy YeHus], pU3ruecKre ¥ XMMHUeCKre CBOHCTBa.
AMMUAaK, HUTPU/IbI

55 26.01.2026 Kucnopogcozepxarue coeJMHeHYs a30Ta. 8§47
Oco6eHHOCTH CBOMCTB a30THOM KUCJIOTHI

56 26.01.2026 [TpuMeHeHMe a30Ta U ero coefiMHeHWH. A30THble | §48

yno0bpeHust




57 30.01.2026 docdop: HaxoXK/JeHUe B TIPUPOJIEe, CIIOCOOBI 8§49
MOy YeHus], pU3ruecKre ¥ XMMHUUeCKre CBONCTBa.
®ochuasl 1 pochrH

58 02.02.2026 Okcugpl hocdopa, hochopcogepskariye 3azjaHue B TETpasH
kucnoThl. Conu hochopHOM KUCTOThI

59 02.02.2026 [TpumeHeHue dochopa U ero coeMHEHUM. 3ajiaHue B TeTPaju
dochopHbie yroOpeHus

60 06.02.2026 [Mpaktryeckas pabora Ne 6. PerieHne §50
JKCTIepUMeHTa/IbHBIX 3a/1ay 1o TemMe "A30T U
docdop u ux coepriHeHUs"

61 09.02.2026 Yriepoz;: HaxoxkJeHue B IIPUPOJe, a/lJIOTporiHbie | §52
MoudUKalmy; Gpru3rdyeckre 1 XUuMUUecKue
CBOMCTBA, IPUMEHEeHHe

62 09.02.2026 Oxkcup yrnepoga(Il), okeup yrinepoga(IV), §53
yroJibHasi KUCJIOTa U eé Comu

63 13.02.2026 PemreHue 3a/1a4 pa3/InUHbIX TUITOB §54

64 16.02.2026 KpeMHuIi: HAX0XK/IeHHe B TIPUPO/IE, CITOCOOBI §55
TIO/TyueHust, pUu3ndyecKre U XUMHUUeCKre CBOMCTBa

65 16.02.2026 Oxkcuy kpemuusi(IV), KpemMHMEBast KUCIOTa, 8§56
CUJIUKATBI

66 20.02.2026 [TpyMeHeHre KpEMHUS U €r0 COeIMHeHUH. §57
CTekJio, ero moyiyueHve, BUZbI CTeK/Ia

67 27.02.2026 Periienue 3a/jau pa3/InyHbIX THUIIOB §58

68 02.03.2026 CucremaTH3a1[is M 000011IeH1e 3HaHUH 110 TeMe 8§59
"Hemetasibr"

69 02.03.2026 KontponbHas pabora no Teme "HemeTtasibr" §60

70 06.03.2026 AHanu3 pe3ybTaToOB KOHTPOILHOW paboThI,

KOPPEeKLMS OIHO0K
71 13.03.2026 [MTonoxxeHue metasioB B [lepuoanyeckoii cucreme | 861

XUMHUUYECKUX 371eMeHTOB. OCOOEeHHOCTH CTpOEeHHA
3JIEKTPOHHBIX 000/10ueK aTOMOB METa/JIOB




72

16.03.2026

O61ue ¢usnyeckre CBOKWCTBAa METasLIOB.
[TpumeHeHMe MeTasIoB B OBITY U TEXHUKE

862

73

16.03.2026

CninaBbl MeTasl/IOB. KOPPO3I/IH MeTaJ/IJIOB

863

74

20.03.2026

Peinienue 3d/ida4 pa3/IMYHbIX TUIIOB

§64-65

75

23.03.2026

SJIEKTpOXI/IMI/I‘—IECKI/Iﬁ P HaHpH)KEHI/Iﬁ MeTaJl/IoB.

OO6miue criocoObl TIOyYeHHsl MeTaslyioB

3ajaHve B TeTpagy

76

23.03.2026

OO611ast XxapakKTepyUCTUKa MeTa/lIoB [A-rpyiIib
[Teproarueckon CUCTEMbI XUMUYECKUX
sneMeHTOB. HaTtpuil 1 Kamui: nosyueHue,
(u3ryeckre U XMMHUECKHe CBOMCTBA,
TIpUMeHeHHe NIPOCTBIX BellleCTB U UX COeJMHeHUN

866

77

27.03.2026

OO011jasi XapakTepucTHKa MeTaioB ITA-Tpyrirbl
[TeproruecKoi CUCTeMbl XUMUUeCKHX
371eMeHTOB. MarHuii ¥ KajbL1ii: oy4YeHue,
(r3nueckre U XMMHUYeCKHe CBOMCTBa,
MIpUMeHeHre TIPOCThIX BeleCTB U UX COeJUHEeHUM

867

78

06.04.2026

JKécTKOCTh BOJIBI M1 CITOCOOBI €€ YCTpaHeHHUSI

868

79

06.04.2026

AnOMUHUM: TIOSIyueHue, (pru3nueckre 1
XMMHUUeCKHe CBOMCTBA, IPUMeHeHNe

869

80

10.04.2026

AmdoTepHble CBOICTBa OKCHJA U TUPOKCHA
aJIFOMUHUS, TU/IPOKCOKOMIT/IEKChI a/TFOMUHUS, UX
NpYMeHeHue

8§70

81

13.04.2026

Perienue 3a4a4 pd3/IMUHBIX TUIIOB

871

82

13.04.2026

[TpakTrueckast pabota Ne 7. Pertienne
9KCIepUMEeHTa/IbHBIX 33/ay 110 Teme "MeTasibl
[/IaBHBIX ToArpymmn"”

872

83

17.04.2026

OO6r11asi XapaKTepUCTHKAa METa//IOB TTIOOOUYHBIX
noarpynn (b-rpynn) Ilepuogyueckoii cuctemsl
XUMHUUECKUX 3JIeMEHTOB

873

84

20.04.2026

dusnyecKre U XMMHUUYeCcKHe CBOMCTBA XpOMa U
ero COGﬂHHEHHﬁ, HX MMpUMEHEHWE

§74

85

20.04.2026

BakHelillive coelMHEHUsT MapraHiia.
[TepMaHraHaT Kajusi, er0 OKUCIUTe/IbHbIe

875




CBOICTBA

86

24.04.2026

du3nyecKre U XUMHUUYeCKHe CBOMCTBA XKejle3a U
ero COEAHHEHHﬁ. HonyquHe " IIpUMEHEeHNne
CII/IaBOB >KeJie3d

875

87

27.04.2026

dusmuecke U XMUMUUeCKre CBOMCTBa MeJu U eé
COeIMHeHUH, X TIPUMeHeHue

3azaHue B TeTpaju

88

27.04.2026

du3nuecKkye U XMMHUUYeCcKHe CBOMCTBA OWHKAa U ero
COE,Z[I/IHGHI/Iﬁ, HX IIpUMEHEHHE.
FH,E[pOKCOKOMHJ'[EKCLI OUHKa

876

89

04.05.2026

[MpakTrueckas pabota Ne 8. Perienue
9KCIIepUMEeHTa/IbHBIX 3a/jay 110 Teme "MeTasibl
MOOOYHBIX MTOATpyTIT”

876

90

04.05.2026

O06o00111eH1e ¥ CUCTeMaTH3al1sl U3yYeHHOTO
MaTepuasa no reme "MeTamibr"

3agaHue B TeTpaau

91

08.05.2026

KonTtponbHas pabora no teme "MeTtasibr"

§70-76

92

15.05.2026

Amnanu3 pe3ynbTaToB KOHTPOJILHOM paboThl,
KOPPEKLIUS OIHO0K

3ajaHve B TeTpaju

93

18.05.2026

Posnb xrMuM B o6ecrieueHnH YCTOMUMBOTO
pas3BuUTHs YyesioBeuecTBa. [IoHATHe 0 HAyUHbIX
MeTO/lax UCC/Ie[0BaHus BelleCTB

3ajaHuve B TeTpagu

94

18.05.2026

HaquBIe MPUHLMUIILI OPTdHU3dlIMN XUMHUUYECKOI'0O
TMMpOU3BOACTBA. HpOMbIH_U'IEHHBIe CII0COOBI
moJs1iyueHud BaKHEHIIINX BelecTB

877

95

22.05.2026

XumHueckoe 3arpsi3HeHre OKpY>Karole cpesibl 1
€r0 MOC/Ie/ICTBUS

878

96

25.05.2026

XuUMUS U 3[0pOBbe yesioBeKa. JIekapCTBeHHbIe
cpeacTBa. Ponb xumuuy B obecrieyeHU MUILLEBOM
Ge3omacHoCTH

879,81

97

25.05.2026

KocmeTtnueckue u napdromMepHbie CpefiCTBa.
BriToBast xumusi. XuMusi B CTPOUTETLCTBE.
BakHelillie CTpOUTe/IbHBIE M KOHCTPYKLIMOHHbIE
MaTepuarlbl.

$82,83

OBIIEE KO/IMYECTBO YACOB I10 ITPOI'PAMME - 97 yacoB




OBA3ATEJ/IBHBIE YYEBHBIE MATEPHUAJIBI /11 YYEHUKA

Epemun B.B., Kysemenko H.E., [Iposgos A.A., Jlynun B.B../Ilog pea. Jlynuna B.B.

Xumust. 10-11 knacc. Yrny6aéHHbIN ypoBeHb. YuebHUK. «[IpocBerenue», 2021-2023.

METOANYECKHWUE MATEPUAJIbI V11 YUUTEJIA

1. ®enepanbHast pabouasi Mporpamma o XMMHUY Ha YpPOBHe cpeJiHero obirjero obpa3oBaHusl.
2. Xumusi: YraybneHHbii ypoBeHb: 11 kmacc: yueObnuk / B.B.Epemun, H.E.Ky3bMeHKo,
B.N.Tepenun, A.A.[lpo3noa, B.B.Jlynun; oz pea. B.B.JlynuHa. — 6-e u3z., mepepab. — M.
Hpoda, 2019. — 446, (2) c.: un. — (Poccuiickuii yueOHUK)

3. Epemun, B. B. Metognueckoe nocobue k yuebnrnky B. B. Epemuna, H. E. Ky3bmenko, B.
WU. TepenuHa u ap. «Xumus. Yray6seHHbili ypoBeHb». 10 kmacc / B. B. Epemun, A. A.
Opospos, . B. Epemuna, B. 1. MaxonuHna, O. FO. CumoHoBa, 3. FO. Kepumos. — M. :
HOpoda, 2018. — 339 c. : un.

4. O.C.I'abpuenss, I1.B.Pemeros, .I".OcTpoymoBa «3a/iauy 110 XUMUHU U CTIOCOOBI UX
peieHus» - M.: «/Ipoda», 2021ro,.

5. M.A.Psab6oBa, ¥Y.IO.Hesckas, P.B.JIuako «TecTsl o xumuu 11 kimacc», - M.: DK3ameH,
2019r.

6. O.C.I'abpuesnsH, N.I'.ocTpoyMOB « XUMHUUECKHUH IKCIIEPUMEHT B 11IKoJjIe 11 Kmace»; - M.
HOpoda. — 2019 rog.

N ®POBLIE OBPA3OBATEJ/IBHBIE PECYPCBI 1 PECYPCbI CETU
MHTEPHET

http://www.chemnet.ru T'azeta «XuMusi» U CalT AJIs1 yuuTens «$ uay Ha ypOK XUMHUN»
http://him.1september.ru Enunas koanekuust LHOP: [IpegmeTHast KO/eKLUs « XUMUS»
http://school-collection.edu.ru/collection/chemistry EcTecTBeHHO-Hay4Hble SKCIIepYMEHTHI:
xumust. Kosnekuusi Poccuiickoro o61eobpa3oBaTesibHOro ropTasia
http://experiment.edu.ru AJIXVUMUK: caiiT JI.FO. Anuk6epoBoii

http://www alhimik.ru  Bcepoccuiickasi onvMnuaa KOIbHUKOB 110 XUMUH
http://chem.rusolymp.ru OpraHuyeckasi XUMUsL: 3/IEKTPOHHBIN yUeOHUK [/t Cpe/IHeH IKOJIbI
http://www.chemistry.ssu.samara.ru OCHOBBI XUMHHU: 3/IEKTPOHHBIN yueOHUK

http://www hemi.nsu.ru OTKpbITBIY KO/LIEIK: XUMUS

http://www.chemistry.ru JICcTaHLIMOHHAS OJTMMITHAZIA TI0 XUMUU: TeJIeKOMMYHHUKALIMOHHbIN
00Opa30BaTe/IbHBIN TTPOEKT
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