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INOACHUTEJ/IbHASA 3AIIMCKA

Pabouasi TTporpamMma Mo XMMHH Ha YPOBHe cpefgHero o0irero obpa3oBaHUs
pa3paboraHa Ha ocHOBe defepanbHOro 3akoHa or 29.12.2012 Ne 273-®P3 «06
obpaszoBanuy B Poccuiickoit @ezmepaiium», TpeboBaHU K pe3ylbTaTaM OCBOEHUS
benepanbHOM obpa3oBaTe/bHOM ITPOrPAMMBbI CpeJHero o0I111eT0
obpa3zoBanusa(®OIl COO), npeacTaB/ieHHbIX B PefepasbHOM TOCYaPCTBEHHOM
obpasoBaTtesibHOM ctaHaapTe COO, ¢ yuérom KoHieniuu mpernojaBaHus
yuebHOro Tipeamera «XuWMus» B 0Opa3oBaTe/bHBIX opraHusaiusx Poccubickoit
denepaliid, peanu3yOIIMX OCHOBHble 0Opa3oBaTe/ibHbIe TIPOTPaMMbI, |
OCHOBHBIX TMOJIOXKeHU «CTpaTeruy pasBUTHS BOCIUTaHUs B Poccuuickou
®enepanuu Ha nepuof, Ao 2025 roga» (Pacnopsbkenuwe IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

XuMHUsi Ha YpOBHe YIIyONEHHOTO H3yueHWs 3aHWMaeT Ba)KHOe MeCTO B
CHUCTEME eCTeCTBeHHO-HayyHoro oOpa3oBaHus yuamuxcsa 10-11 ksaccos.
W3yyeHne 1ipeiMeTa, peanv3yeMoe B YUIOBUAX  AWA(QepeHLMpPOBaHHOIO,
npodwibHOrO 00yueHusi, TIpU3BaHO obecrieunTh 00Ie00pa3oBaTeNibHYI0 U
OOITeKY/IbTYPHYI0 ~ TIOATOTOBKY BBITYCKHUKOB IIIKOJIbI, HEOOXOAMMYIO /st
aflanTaluu UxX K ObICTPO MEeHSIIOIMMCS YC/IOBUSIM )KU3HU B COLIMYMe, a TaKKe AJis
TIpoloJKeHUs1 0OydeHHsi B OpraHM3alusx rpodeccroHanibHOro obpas3oBaHusi, B
KOTOPBIX XUMUS SIBJISIETCS OJHOM U3 MPUOPUTETHBIX TUCLIUIIIVH.

B mporpaMMme 10 XWMHM Ha3HaueHUe mpeaMeTra «XHUMHS» [OIydaer
NMoApoOHYyI0  WHTeprpeTalii0 B  COOTBETCTBUM C  OCHOBOIIOJIAraroluMU
nosiokeHusimu  @I'OC COO o B3auMo0OyC/IOBIEHHOCTU 1iesiel, COojieprKaHus,
pe3ynbTaToB 00ydyeHUs W TpebOBaHWM K YPOBHIO ITOATOTOBKH BBITTYCKHHUKOB.
CBUETeNbCTBOM TOMY SIBJISFOTCSA CJIeAYIOLYe BBITIOJIHSEMbIe MPOrpaMMON TI0
XUMUU (PYHKIUAU:

* uH(OPMALIMOHHO-MEeTOAUYeCKasl, peasu3alys KOTOpOWl obecrieunBaeT
To/TyyeHre TIpeZCTaB/eHUs O 1ieisiX, cojfiep)KaHuu, oOirell crpareruu
o0yueHUs], BOCIIUTAHUS W Pa3BUTHsS 00yUaroIuxcsi Cpe/[CTBaMU TIpeIMeTa,
13y4aemMoro B paMKaX KOHKPETHOTO MPOQuIs;

® OpraHuW3aLMOHHO-TI/IAHUPYIOLLas, KOTOpas rpeZlyCmMaTpuBaeT
ornpefiejieHye: TIPUHLMIIOB CTPYKTYPUPOBaHUS M II0C/e0BaTe/IbHOCTH
n3yueHusi yueOHOTO Marepuasa, KOJMUYEeCTBEHHbIX M KaueCTBEHHBIX €ro
XapaKTepUCTHK; TOAXOJ0B K (POPMHPOBAHUIO CO/lep>KaTe/lbHOM OCHOBBI
KOHTPOJISI U OLleHKHM 00pa3oBaTeNbHbIX AOCTKEHUW oO0ydaromuxcs B
pamMKax WTOTOBOM aTrTecTalid B (oOpmMe eJuHOro TIOCy[apCTBEHHOrO
5K3aMeHa 0 XUMUHU.

[Tporpamma Ajisi yriiyG/i8HHOTO W3y4YeHUs XUMUU:



® yCTaHaB/IMBaeT WHBApHMAHTHOE TIpeIMETHOe CofiepKaHue, 00si3aTe/lbHOe
IS WU3y4yeHUs] B paMKaxX OTAelbHbIX Mpoduiei, MpeaycMaTpuBaeT
pacrpefeneHie U CTPYKTYpUpOBaHWe €ro IO KjaccaM, OCHOBHBIM
coiep>KaTeIbHbIM JIMHUSIM/pa3fesiaM Kypca;
® aéT TIpUMepHOe pacripefiesieHre yueOHOrO BpeMeHH, PeKOMEHyeMOTO
JJ1s1 U3yUeHUsl OT/le/TbHbIX TeM;

® nMpejjaraeT TIPUMEPHYIO T10C/e[0BaTebHOCTh U3yueHUs yueOHOro
Marepuasna C y4éTOM JIOTUKW MOCTPOEHUs] Kypca, BHYTPUIIPEAMETHBIX U
Me>XIpeAMeTHBIX CBSI3eH;

® [1aéT MeTOJWYECKYI0 UHTepIIpeTalvio Liejiel U 3aJau M3ydyeHus mpegMeTa
Ha yrny6/IéHHOM YPOBHe C YU6TOM COBPeMEeHHBIX IPUOPUTETOB B CUCTEME
cpenHero obiiero o0pa3oBaHus, COZep)KaTe/NbHOW —XapaKTepUCTUKU
TJIAaHUPYEeMBbIX — pe3y/JbTaTOB OCBOEHHsI OCHOBHOW oOpa3oBarenbHOMN
TIPOrPaMMBI CpesiHero o0r111ero0 obpa3oBaHus (JINYHOCTHBIX,
MeTarpeJMeTHbIX, MpeJMeTHbIX), a TaKKe C YUETOM OCHOBHBIX BH/OB
yueOHO-TI03HaBaTeIbHBIX ~ JIeHCTBUN  0OydJaromierocs I0  OCBOEHHIO
CoJiep>KaHus mpeameTa.

[To Bcem Ha3BaHHBIM MO3ULMSIM B MpOrpaMMe IO XMMWUU TpeAyCMOTpeHa
TIPEeMCTBEHHOCTh C o0yueHHMEM XWUMHUM Ha YpPOBHe OCHOBHOTO OOIIero
oOpa3oBaHus. 3a TIpefesiaMd  yCTAaHOBJEHHOW IIPOrpaMMOM TI0  XUMHH
o0s13aTe/TbHOM (MHBApHAHTHOM) COCTABIISIOIEH comepyKaHHsI yueOHOro IipeaMeTa
«XUMHsD» OCTaéTCsi BO3MOXKHOCTh BbIOOpa €ro BapHUaTUBHOW COCTaBISHOLIEH,
KOTOpasi [J0JDKHA ONpe/le/iAThbCsl B COOTBETCTBUM C HarlpaB/ieHMeM KOHKPETHOIO
nipodusis 00ydeHusl.

B cooTBeTCTBUM C KOHLENTya/JbHbBIMU MosiokeHusimu PI'OC COO o
Ha3HaueHWW TIpejMeToB 0a30BOro U yIyOJEHHOTO YPOBHEM B CHCTeMe
nuddepeHLIMPOBAaHHOTO 00yuyeHUs Ha ypOBHe cpeAHero ob6iero o6pa3oBaHus
XUMHUSI Ha YpOBHe YIMyONEHHOTO W3y4YeHWs HarpaB/ieH Ha pean3aliyio
TIPEeMCTBEHHOCTH C  TOC/IeAYIOIIMM  3TarioM  TOJIydeHUs:  XWMUUeCKOTO
oOpa3oBaHMsi B paMKaxX W3y4eHUs CIelyaJbHbIX eCTeCTBeHHO-HayYHbIX W
XMMUUECKUX AUCLMIVIMH B By3aX U OpPraHU3alusIX Cpe/Hero rnpodeccuoHaaIbHOTO
obpa3oBaHus. B 9Toil CBsi3M u3yuyeHue mpeaMeTa «XUMUsS» OPUEHTHUPOBAHO
MIPeUMYITIeCTBEHHO Ha  pacliipeHue W yIIyO/eHWe  TeOopeTUYecKod |
TIPAKTUUeCKOW TIOATOTOBKU OOyYaroIuXxcsi, BbIOpaBIIMX OIpe/ie/IéHHbIN MPo(uib
oOyueHHs1, B TOM UHC/ie C TIePCTeKTHBOM MOC/Ie/IyIOIIero noayueHus: XuMHUue CKOTo
oOpa3oBaHus B OpraHU3aIusaX npodeccHoHaaLHOro oOpa3oBanusi. Hapsay ¢ 3Tum,
B cBere TpeboBaHmii PI'OC COO K TUIaHWPyeMbIM pe3yabTaTaM OCBOEHUS
denepanbHOli 00Opa3oBaTe/ibHOM MpOrpaMMbl CpegHero o0Iero o0pa3oBaHMS
v3yuyeHWe TipefiMeTa «XHUMHs» OPUEHTUPOBAHO TakKXe Ha pellleHHe 3afiau



BOCTIMTaHUS U COIMA/ILHOTO pa3BUTHsA OOyuaroiuxcsi, Ha (popMUpOBaHUE y HUX
oOIIleHTe//IeKTya/IbHbIX YMeHHWH, YMeHUW paldoHa/lv3alyd yueOHOTro Tpyzaa U
000011IEHHBIX  CITIOCOO0OB  [IeATeTbHOCTH, UMEIOIUX  MeXKIUCIUTIMHAPHBIH,
HaZTpeIMEeTHBIM XapaKTep.

CocTaB/SioIMMU TIpefMeTa «XUMHUs» Ha YPOBHE YIIyOJIEHHOIO H3yUYeHHs
ABJIIIOTCSL  YIIyO/éHHbIe Kypchl — «OpraHuueckas Xumus» U «OOmas u
HeopraHuueckasi XuMusi». [Ipu omnpeziesieHUH TOAXOAOB K OTOOPY W CTPYKTYpPHOM
OpraHM3allui CO/IepP)KaHHsI 3THUX KypCOB B ITIpOrpaMMe I0 XHMHH 3a OCHOBY
npuHATEI TIo/IoKeHnss PI'OC COO o pa3muuusax 0a30BOr0 M yIIyOJEHHOTO
yPOBHel u3yueHus rpeMeTa.

OcHOBy coziep>kaHusi KypcoB «OpraHuueckas xumusi» u «OOmiasg o
HeopraHuueckass XUMUs» COCTaB/IsieT COBOKYIHOCTh TIPeAMETHBIX 3HaHUNA U
yMeHUM, OTHOCSIMXCS K 06a30BOMY YPOBHIO H3yueHHs TpeMeTa. JTa CHCTeMa
3HAHUM TIONy4yaeT OIpeJe/iéHHOe TeopeTUueCKoe [IOTIONTHEeHWe, TI03BOJISIoIee
OCO3HAHHO OCBOUTH  CYII[ECTBEHHO Oo/MbIMi  00BEM  (HaKTOIOTUUYEeCKOTO
Marepuasa. Tak, Ha yriyOJ€HHOM ypOBHe W3ydeHHs TipeiMeTra oOecrieyeHa
BO3MOKHOCTh 3HAUMTETHHOTO yBe/qudeHUs O0OBEMa 3HAaHUNM O XUMHUeCKHUX
3/leMeHTaX M CBOMCTBaX WX COeWHEHHY Ha OCHOBe pacllidpeHus U yriyOrieHus
TIpe/ICTaB/IeHHd O CTPOEHHH BeI[eCTBa, XUMUUECKOW CBSI3H M 3aKOHOMEPHOCTSIX
TIPOTEKaHWs PeakIvii, paCcCMaTPUBAEMbIX C TOUKH 3PEHHUSI XUMUUECKOU KMHETHUKH
U TepMOAWHAMUKH. VI3ydueHue TIepUOAWYECKOTO 3akoHa U Ilepuogudeckoit
CUCTeMbl  XUMWUYECKUX  2/IeMeHTOB  0OasupyeTcsi  Ha  COBpeMeHHbBIX
KBaHTOBOMEXaHUUEeCKHX ITPe/[CTAaBIeHUAX O CTPOEHUH aToMa. XUMHUecKasi CBSI3b
0OBSICHSIETCS C TOUKU 3PEHUS SHEPreTHUeCKUX M3MeHEeHHM Tpu eé o0pa30BaHUH U
pa3pyllleHrH, a TakKe C TOYKM 3peHHs] MeXaHW3MOB eé oOpa3oBaHus. M3yueHue
TUTIOB  peaki[uil  fomofnHseTcs  (opMyUpoBaHHWeM  TIpefCcTaB/ieHud 00
3/IEKTPOXUMHUUECKHX TIPOLIeccax M 3JIeKTPOJIM3e pacilylaBOB M PaCTBOPOB BeIL[eCTB.
B Kypce opraHMueckod XWMWW TPH PACCMOTPEHHH peaKIMOHHOW CITIOCOOHOCTH
coeMHEHUN yzesisieTcss 0co0oe BHUMaHKe BOMpocaM 00 37eKTpOHHBIX 3¢ deKTax,
0 B3aMMHOM BJ/IUSIHUM aTOMOB B MOJIeKY/laX Y MeXaHH3Max peakLyi.

Ocoboe 3HaueHWe UMEET TO, UYTO Ha COJAEep>XXaHWe KypCOB XHUMUHU
yry0IEHHOTO YPOBHS U3YUeHUs /IJIsi KIIaCCOB OTpeeIéHHOTO TIpodus (T/IaBHBIM
obpa3oM Ha UX CTPYKTypy M XapakTep /[OTIOJTHEHHH K OOIel cucreMme
TIpeJMeTHBIX 3HAHWI) OKa3bIBalOT B/IMSIHUE CMe)KHBIe MpeMeThl. Tak, Haripumep, B
COZIep’)KaHUM TIpefiMeTa [jisi K/IaCCOB XUMHKO-(pU3Uueckoro rnpoduis 6Gosblioe
3HaueHHe OyAyT WMeThb 37eMeHThl yueOHOro MaTepuana 1o obmei xumun. [Ipu
W3yueHUW TipeJMeTa B JaHHOM CJjiyuae akileHT OyzaeT ciesaH Ha OOIHOCTB
MeTOZIOB TM03HaHUsI, OOITHOCTb 3aKOHOB W TeOPUM B XMMHU U B (PU3MKe: aTOMHO-
MOJIeKy/IIpHast Teopusi (MOMeKy/IsspHasi TeopHs B (PHU3HKe), 3aKOHBI COXPaHEHUS



MacChbl W SHEPruM, 3aKOHbl TEPMOJAWHAMWKH, 37€KTPO/M3a, MpeACTaBlIeHUs O
CTPOEHUH BeLLeCTB U JIpyroe.

B TO ke BpemMsa B coJep)KaHWU TipeAMeTa [Jis K/IaCCOB XWMMKO-
buosiornueckoro mpodusis OOBIMI y/enbHbIN Bec OyleT MMeTh OpraHWuecKas
xuMusl. B 3ToM ciydae ripeioCTaB/isieTCsl BO3MOYKHOCTE 17151 6osiee 06CTOSITETBHOTO
PAacCMOTPeHHsI XUMUUeCKOW OpraHu3al[iy KJIeTKUA Kak OHM0/IorHyecKod CUCTeMBI, B
COCTaB KOTOPOM BXOJST, K TIpUMepy, Takue CTPYKTYpHble KOMIIOHEHTBI, KakK
MAMUTEI, GeKH, yI/IeBO/Ibl, HYK/IEMHOBBIE KMC/IOTHI U pyTHe. [Ipy 3ToM 3HaHUS O
COCTaBe U CBOMCTBAax Ipe/iCTaBUTe/eld OCHOBHBIX K/1aCCOB OPraHUYeCKUX BelleCTB
C/Iy>kKaT OCHOBOM [/l U3yueHHsi CYyILIHOCTH TIPOLIeCCOB (DOTOCHHTE3a, AbIXaHWS,
TMI[eBapeHuUsl.

B mnaHe ¢GopMupOBaHMSI OCHOB HAyYHOTO MMPOBO33DEHUS, OCBOEHUS
o0ITIeHayUYHbIX MeTOZIOB TIO3HAHUSI M OTIbITa TTPAKTUUECKOTO MPUMeHEeHUsT HayUHbIX
3HaHUW M3yueHHe TpeaMeTa «XUMHs» Ha YIrayOJéHHOM ypOBHe OCHOBAHO Ha
Me)XTIpeIMETHBIX CBSI3AX C YyueOHBIMM TpefiMeTaMH, BXOASIIMMU B COCTaB
npegMeTHBIX obOmacteli «EcTecTBeHHO-HayuyHble TIpeMeThbl», «MaremaTtuka u
rvH(popMaTrKa» U «Pycckuii sI3bIK 1 TUTeparypa».

[Tpy um3yuyeHun yueOHOro mpeaMeTa «XHMHUs» Ha YITyOIEHHOM YpOBHe
TaK)Ke, Kak Ha YpOBHe OCHOBHOTO W cpefHero obiijero obpa3oBaHus (Ha 6a30BoM
YPOBHe), 3aZiaueli TepBOCTENEHHOW 3HAYMMOCTH $IBJIsIeTCs ()OPMUPOBaHUE OCHOB
HayKd XUMHH KakK 00/laCTd COBPEMEHHOTO eCTeCTBO3HAHUs, IIpaKTHUeCKOi
JesiTe/TbHOCTU UesioBeKa U OJJHOTO M3 KOMIIOHEHTOB MUDOBOM Ky/bTyphl. PellieHre
3TOM 3ajlaud Ha YIVIyONEHHOM YpOBHe W3yueHHUs TpeaMeTa Mpejriosiaraer
peanu3aluio TaKUX LjeeH, Kak:

* (¢opMUpoBaHUe TIpeACTaBIeHUM: O MaTepuaJibHOM €eJUHCTBE MUPa,
3aKOHOMEPHOCTSIX Y MM03HABAaeéMOCTH SIBJIEHUW TIPUPO/IbI, O MeCTe XUMUU B
CHUCTEMEe eCTeCTBEHHbIX HayK M eé Befylied poau B obecrieueHUH
YCTOMUMBOTO  PA3BUTHSI  Ue/IOBeUYeCTBa: B  pelleHdd  IpobieM
9KOJIOTHUYECKOM, SHEPreTHUeCKOW U MHINeBOM 0e30MacHOCTH, B Pa3BUTHU
MeJULMHbBI, CO3laHUA HOBBIX MaTepuasoB, HOBbIX UCTOUHUKOB SHEPrUH, B
obecrieueHUM palMOHAIBLHOTO TPHUPOJOINOIL30BaHusl, B (HOPMHPOBAHUU
MHPOBO33peHUsi U 0OIIel Ky/lbTyphbl Ue/ioBeKa, a TaKkKe 3KOJOTHYeCcKH
000CHOBAHHOTO OTHOIIIEHUS K CBOEMY 3I0POBbIO U TIPUPOTHOU Cpefie;

® (OCBOEHHWE CHUCTEeMbl 3HAHWM, JIe)KAIUX B OCHOBE XUMHUUECKOU
COCTAaBJISIOIIEN eCTeCTBeHHO-HAayYHOU KapTHUHBI MUpa: (yH/IaMeHTaTbHbIX
TOHATUM, 3aKOHOB U TeOPUM XWMHH, COBPEMEHHBIX [pPeJCTaB/JIeHUN O
CTPOEHUU BellleCTBA Ha pas3HbIX YPOBHAX — AarOMHOM, HWOHHO-
MOJIEKY/IIDHOM,  HaJMOJIEKY/JISIPHOM, O  TepMOAWHAMMYECKHUX U
KWHETUYeCKUX 3aKOHOMEPHOCTSIX MPOTeKaHWsl XMMUUeCKUX peakldi, O



XUMHUeCKOM PaBHOBECHH, PACTBOPAx U AMCIIEPCHBIX CUCTeMax, 00 0bImx
Hay4YHbIX TIPUHLIUIAX XMMUYECKOTO MPOU3BO/ICTBA;

* (hopmupoBaHue y oOyuaroiuxcs 0CO3HAHHOTO TTOHUMAaHUSI
BOCTPeOOBAHHOCTH CHUCTEMHBIX XWMWUYECKUX 3HAaHUW [y OObsSCHEHUs
K/TIOUeBBIX WJiell W Tpo0ieM COBPEMEHHOM XUMUH, [/ OObsSCHEHUS U
TIPOTHO3MPOBAHMS SIBJIEHWM, MMEIOIIUX eCTeCTBEHHO-HAyUHYO MPUPOAY;
I'PaMOTHOTO pellieHusl TIpo0ieM, CBSI3aHHBIX C XMMMeM, TTPOrHO31MPOBaHMS,
aHaJIM3a U OL[eHKH C TIO3UI[HI IKOTorrueCcKor 6e301acHOCTH MOC/e[CTBUN
ObITOBOM U ITPOM3BO/CTBEHHOHN JesATebHOCTU UejloBeKa, CBSI3aHHOW C
XUMUUECKUM  TIPOU3BOJCTBOM, MCIONb30BaHWEM U  TepepaboTKoi
BellleCTB;

* yriy0OsieHue Mpe/iCTaB/IeHN 0 HayUHbIX METO/Iax MO3HaHWsI, HeoOXOAMMBIX
st mpuobpeTeHUsT yMeHHM OpPHEHTHPOBATbCS B MHDE Bel[eCTB U
OObSICHEHHsI XUMHUUECKUX sIBJIeHWM, WMEWIIUX MeCcTo B Tpupoje, B
TIpaKTUUeCKOU JlesITeIbHOCTH Y TIOBCETHEBHOM >KU3HU.

B maHe peanu3aiuy MepBOOYEPENHBIX BOCIUTATE/NbHBIX M Pa3BUBAIOLLIAX
GYHKIMI 1[e/IOCTHOM CUCTeMbl cpefiHero oOirjero oOpa3oBaHUs TIPU W3yUeHUH
npegMeTa «XUMHsS» Ha  yIIyOnEéHHOM — ypoBHe 0C00yrH — aKTyalbHOCTh
ripuoOpeTaroT Takue 11e/1d 1 3a/jaud, Kak:

® BOCIUTaHWEe YOEeXKAEHHOCTH B II03HABAEMOCTH SIBJIEHUM TIPUPOJBI,
YBO)KEHUSI K TIPOI[eCCY TBOpUeCTBA B 00/JaCTM TeOpeTUUeCKUX U
TIPUK/IaJHBIX MCCIeJOBaHUM B XMMHH, (DOPMHpOBaHHWE MUPOBO33DEHUS,
COOTBETCTBYIOII[EI0 COBPEMEHHOMY YPOBHIO Pa3BUTHS HayKU;

® pa3BUTHE MOTHMBAllMM K OOyYeHHI0O U TI03HAHHWIO, CIIOCOOHOCTel K
CaMOKOHTPOJII0O U CaMOBOCIIMTAaHUKD  HA  OCHOBe  yCBOEHUs
o011eueToBeUe CKHUX 1IeHHOCTel;

® pa3BuUTHeE T03HaBaTe/bHbIX UHTEPECOB, UHTE/VIEKTYa/IbHbIX U TBOPUECKUX
criocoOHocTelt  oOydJaromuyxcs, (GopMHpOBaHHE y HHX CO3HATeIhHOTO
OTHOILIEHUSI K CcamMo00pa30BaHWIO U HeTpephbIBHOMY 00pa30BaHUI0 Kak
YCJIOBUIO YCIEIIHOM TpodecCcroHaMbHONM U 00IT|eCTBeHHOH JesiTelTbHOCTH,
OTBETCTBEHHOT'O OTHOIIIEHHWsS K CBOEMY 3/[0pPOBbI0 U TOTPeOHOCTH B
37I0POBOM 00pa3e >KHU3HU;

* (¢dopMUpOBaHME yMEHWM W HaBBIKOB Pa3yMHOIO MPHUPOJOINOIb30BaHus,
pa3BUTHE KOJOrMUeCKOM Ky/JIbTyphl, IpUoOpeTeHue ornbiTa 0011jeCTBeHHO-
T10JIe3HOM KOJIOTMYeCKOU JiesiTe/TbHOCTH.

OO0i11jee YKC/IO0 YacoOB, TIPeyCMOTPEHHBIX AJIsI U3yUeHUss XUMHUHM Ha yIIyO/eHHOM
ypOBHe cpefiHero obiiero obpa3oBaHusi, cocrapisieT 204 vacoB: B 10 kmacce —
102 yaca (3 yaca B Heflent0), B 11 knacce — 102 vaca (3 yaca B Hefie/ito).



COAJEPXXAHUE OBYUYEHUSA

10 K/IACC

OPTAHUNYECKA{A XNMUSA

TeopeTnueckue 0CHOBbI OpraHU4YeCKOHd XUMHUM.

[TpeameT v 3HaUeHKe OpraHUUeCKOM XUMUH, TTpe/ICTaB/ieHre 0 MHOTooOpa3uu
OpraHhYeCKUX COeUHEHUHU.

ONeKTpOHHOe CTpPOeHWe aroMa yIJiepofia: OCHOBHOE U BO30yXAEHHOe
COCTOsIHUSL. BaseHTHble BO3MOXKHOCTHM aroma yryiepoga. XUMHUYecKasi CBsi3b B
OpraHUYeCKUX COeJUHeHUsX. Tumbl TUOpUAM3AIMM  aTOMHBIX opOuTaneu
yrieposa. MexaHu3mMbl 00pa30BaHHUsS KOBaJIeHTHOM CBsi3H (0OMeHHBIN W [JOHOPHO-
aKLeNTOpPHbBIN). THIbI TiepeKphIBaHWS AaTOMHBIX oOpOuTanei, O- U T-CBSI3W.
OpuHapHast, ZBOMHAs U TpoWHasi cBsi3b. CIocoObI pa3phiBa CBsA3el B MOJEKy/ax
opraHdueckux BeljecTB. [loHsATHe 0 cBoOOAHOM pajuKane, HyK/ieopuie Hu
3/1eKTpodue.

Teopuss CTpoeHHs oOpraHuuecKux coeauHeHurd A.M. BytnepoBa u
COBpEMEHHbIEe Tpe/ICTaB/IeHNs O CTPYKType MOJIeKy/l. 3HaueHre TeOPUU CTPOEHUs!
OpraHhuYeCcKHUX CcoeJuHeHuM. MosieKyasipHble W CTPYKTYpHble  (DOPMYJIBI.
CTpykTypHble (oOpMy/abl pa3/MYHbIX BUJIOB: pa3BEpHyTas, COKpallléHHas,
ckesetHasd. lM3omepus. Buabl uW30oMepuu: CTPYKTYpHas, NPOCTPAHCTBEHHaAs.
OnekTpoHHbIe 3Q(deKTbl B MOJEKy/laX OpraHuueCcKuX COequHeHuN (MHAYKTUBHBINU
Y Me30MepHbIN 3((PEKTHI).

[TpencraBieHve o KaaccudUKalii oOpraHuueckux BellecTB. [loHsiTHe O
dbyHKMoHanbHOU rpymme. ['omonorusi. ['omonornueckue psigpl. CrucTeMaTrrhyeckas
HOMeHK/IaTtypa opraHuueckux coefuHeHu (IUPAC) u TpuBUa/ibHble Ha3BaHMS
OT/le/TbHBbIX MIPe/ICTaBUTe/IeH.

OcobeHHocTH ¥ Kiaccu(ukarysi opraHU4ecKuxX peakiui. OKUC/IATeTbHO-
BOCCTAaHOBUTEJ/IbHbIE DEAKL[MY B OPraHUYeCKOM XUMUHU.

OKClepUMeHTa/lbHble MeTOJbl M3yUeHWs BelleCTB W MX [peBpallleHUi:
O3HaKOMJIeHHe C oOpasllaMyd OpraHWYeCKHWX BeIeCTB W MarephajaMHd Ha HX
OCHOBe, OMbITHI MO TMpEeBpAallleHUI0 OpraHWuYeCKHWX BeleCTB MPU HarpeBaHUU
(r1aBneHue, oOyI/IMBaHWe W TOPEHHE), KOHCTPYHPOBAHHE MOJesell MOJIeKYIT
OpraHhYeCKHX BelleCTB.

YrneBogopoanl.

Ankanbl. ['omonoruueckuit psij, ankaHoB, obijasi popMysa, HOMEHK/IaTypa U
130Mepusl. DJIKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHHME MOJIEKY/ a/lKaHOB, SP -
rubpuar3alys aTOMHBIX OpOuTaneil yriepofa, O-CBsi3b. duU3nyecKue CBOWMCTBA
a/IKaHOB.



XWMUYeCKre CBOMCTBA aJKaHOB: peakLUM 3aMelleHusi, H30MepU3aLuu,
JlerIip¥upoBaHus, LIUK/IU3aluy, IMPoJn3a, KpekuHra, ropenus. Ilpeacrasnenve o
MexXaHHU3Me peakLMi PaJIMKaJbHOrO 3aMellleHHUs.

HaxoxgeHve B miprpoge. Criocobbl mosiyueHus v IpUuMeHeHre alKaHOB.

Lluknoankanel. O61as hopMysia, HOMeHKIaTypa u n3oMepus. Oco6eHHOCTH
CTpPOEHUS] YW XUMHUeCKMX CBOWCTB Majbix (LUK/IOMNpONaH, LUKI00yTaH) WU
OOBIUHBIX (LJUK/IOTEeHTaH, LUK/IOreKCaH) LMK/I0anKaHoB. CriocoObl MomyyeHUs U
TIpUMeHeHMe 1[MKJ/I0a/IKaHOB.

Ankenbl. [omMosiorudeckuii psifi ajkeHoB, o0irasi (opMysia, HOMEHK/IATypa.
OJIeKTPOHHOE W TPOCTPAaHCTBEHHOE CTPOEHWe MOJIeKY]  a/lKeHOB, Sp’-
rubpuav3alys aTOMHbIX OpOuTaneil yriepozaa, o- W T-CBsisu. CTPyKTypHasi U
reoMeTpuyeckass (Luc-TpaHc-) wusomepus. Du3nUecKre CBOMCTBA aKeHOB.
XVWMHUYeCKre CBOMCTBA: peakUuu TPUCOEJVHEHUs], 3aMelleHUs B O-TI0JI0KeHHe
TPy [JBOMHOW CBSI3H, TOJIMMepU3alMu M OKucieHus. [IpaBuno MapKOBHUMKOBaA.
KauecTBeHHbIe peaki[uy Ha ABOWHYIO CBsi3b. CriocoObI MOyueHusi U NpuMeHeHue
a/IKeHOB.

Ankaguensl. Knaccudukaiysi ankagueHOB (CONPsKEHHbIE, W30/IMPOBaHHbIE,
KyMyn1upogaHHble). OcobeHHOCTU 3/1eKTPOHHOTO CTPOEHUS U XUMUUeCKHUX CBOUCTB
COTpsKEHHBIX  AueHoB, 1,2- wu  1,4-npucoesuHenuve. [lonumepusarus
COTIPSDKEHHBIX A1eHOB. CrIoCco0bI MoJTyueHUst ¥ IpUMeHeHre a/TKaZIieHoB.

AnkuHbl. ['OMoOnOruecKuiil psifi aTKWHOB, 0011jasi hopmyra, HOMeHK/IaTypa 1
y30Mepusl. DNeKTPOHHOe U TMPOCTPAHCTBEHHOe CTpPOeHHWe MOJIeKys aJKWHOB, Sp-
rubpusv3als aTOMHbIX opbutaseii yrieposa. du3nueckre CBOWCTBA aJKUHOB.
XYAMHUUeCKHMe  CBOMCTBA:  peakUWd  NPUCOeJUHEHUs,  JUMepu3aliid U
TpUMepH3alii, OKHC/IeHns. KuCoTHbIe CBOMCTBA aJKWHOB, UMEIOIHUX KOHLIEBYHO
TPOMHYIO CBsi3b. KauecTBeHHbIe peakliiy Ha TPOHHYHO CBsi3b. Criocobbl MomyyeHUs
Y TIpUMEeHeHre aTKUHOB.

ApomMaruyeckue yryieBofopozbl (apeHsl). ['omonormyeckuid psify apeHoB,
ob1riast popmysia, HOMEHK/IAaTypa W U30Mepust. DJIeKTPOHHOe U TIPOCTPAHCTBEHHOe
CTpoeHue MoJieKyabl OeH3osa. Pu3nueckre CBOWCTBA apeHOB. XUMHUUeCKHe
CBoiicTBa OeH30/1a ¥ ero rOMOJIOTOB: Peakl[uu 3aMelljeHusi B 0€H30/IbHOM KOJiblie U
YIJIeBOLOPOAHOM pajivKaje, peakLUU IPUCOeJWHeHUs, OKUC/IeHHWe TOMOJIOrOB
Gensosa. IlpencraBrieHre 00 OpPUEHTUPYIOIEM [AeWCTBUM 3aMeCcTUTeNed B
0eH30/IbHOM KOJIblle Ha TMprMepe aJKWIbHbIX DaJUKanoB, KapOOKCUIbHOM,
TU/IPOKCUTbHOM, aMWHO- W HUTPOTPYIIbI, aToMOB TasoreHoB. OcobeHHOCTH
XUMUYECKUX CBOUCTB cTupoia. [Tomimepusaiius ctupona. CriocoObl TomydyeHus: U
TpYMeHeHue apoMaTHuyeCKUX yIyIeBO4OPOJOB.

[Tpupognsbiii ra3. [TonyTHele HedTsiHbIe ra3bl. HedTh U eé mpoucxoxzaeHue.
KameHHBIN yrosib ¥ MPOAYKThI ero rnepepadbotku. Criocobbl repepaboTKu HepTH:



TeperoHka, KpeKWHI (TepMUYecKWid, KaTaIuTUUeCcKuii), pU(OPMUHI, MNUPOIU3.
[TpoaykThl TiepepaboTKy He(TH, UX TIPUMeHeHHe B IPOMBIIIIEHHOCTU U B OBITY.

[eHeTHUeCKas CBSA3b MEX/Y Pa3/IMUHBIMU K/lacCaMH yTJIeBOAOPO/OB.

ONeKTPOHHOe CTPOeHHe TaJIoreHNIPOU3BOJHBIX YITIEBOJOPOJOB. Peakuuu
3aMellleHHsI TrajoreHa Ha TUAPOKCOTpYMMY, HUTPOTPYIIy, I[MaHOTPYIIILY,
amuHorpynmy. /[leiicTBMUe Ha TrajOreHNPOM3BOJHbIE BOAHOTO W CIIMPTOBOTO
pacTtBopa Iénoud. B3aumoelcTBUe AurasoreHajJkKaHOB C MarHMeM WU LIMHKOM.
[Tonstue 0 MeTa/uI00praHuye CKUX COeJMHEeHHSX. Vcrionb3oBanue
raJIOTeHTIPOM3BO/IHbIX ~ YVITIEBOAIOPOZIOB B OBITY, TeXHWKe W TIPU CHUHTe3e
OpraHuYeCcKHX BelecCTB.

OKCIlepUMeHTa/IbHble MeTO[bl H3y4YeHWsl BelleCTB W WX MpeBpalleHuN:
v3ydyeHue (pU3UUEeCKHUX CBOMCTB YITIEBOJOPOZOB (PaCTBOPUMOCTH), KaueCTBeHHbIX
peaklvii yIJIeBOAOPOJOB pa3/IMUHBIX KaaccoB (obecriBeurBaHWe OpOMHOM WJTH
VOJJTHOM BOJbl, pacTBOpa IepMaHraHaTa Kasus, B3auMO/eWCTBUe alleThieHa C
aMMHauHbIM pacTBOpoM oOKcuja cepebpa(l)), KkauecTBeHHOe OOHapy)kKeHHe
yIiepoja W BOJOpPOZJAa B OpraHWuYeCKUX BelecTBax, IOJNlydyeHWe STWIeHa |
r3yueHHe ero CBOMCTB, O3HaKOMJeHHe C KosleKiusmMu «HedTb» U «Yrosb», C
oOpa3ljaMu T7laCTMacC, KayuyykoB U pe3uHbl, MOjle/TMPOBaHUe MOJIeKY/T
yIJIEBOAOPOJO0B M rajloreHIPOU3BOHBIX YITIEBOJOPOIOB.

Kuciopoacojepikaiye opraHuuecKue coeJHHeHHUsl.

[TpenensHble OfHOATOMHBIE CIUPTHL. CTpoeHue MoseKya (Ha TipuMepe
MeTaHO/la U 3TaHosa). lomonoruueckuii psifi, obijasi ¢dopmyna, H30Mepwus,
HOMeHK/JaTypa M Kiaaccuukaiusi. ®Pu3nueckde CBOWCTBA  MpeJenbHbIX
O[HOATOMHBIX CIUPTOB. BopopogHble CBS3M MeXAY MOJIEKy/laMyd CIIUPTOB.
XyMUUeCcKre CBOMCTBa: peakluM 3aMellleHus], JerujpaTaljui, OKHCIeHUs,
B3aUMO/Ie[iICTBUe C OpraHAYeCKUMM U  HEOpraHWYeCKWMH  KUCJIOTaMH.
KavecTBeHHas1 peakiysi HA OJHOATOMHBbIE CIUPTHL. []eliCTBUe 3TaHO/Ia U MeTaHo/a
Ha opraHu3M uesoBeka. CriocoObl TMo/yueHUs] W TIpUMeHeHWe OFHOATOMHBIX
CITUPTOB.

[TpocThie 3¢uphl, HOMeHK/IaTypa U u3oMepusi. OcobeHHOCTU (PU3NUECKUX U
XUMUUECKUX CBOWCTB.

MHoroatroMHble COUPTBI — STWIEHITIMKOAb W INHLEpUH. DPusrueckue U
XUMUYeCKre CBOWCTBA: peakl[iy 3aMellleHus], B3aUMOJEeUCTBUe C OpraHu4yeCKUMHU
¥ HeOpraHWueCKMMHU KHUC/IOTaMH, KaueCTBeHHas peaklys Ha MHOIroaTOMHbIE
cupthl. [lpefcraBieHyve 0 mMexaHW3Me peakLyd HYK/IeO(QUIbHOrO 3aMeljeHus.
HeiictBe Ha opraHu3M uesnoBeka. CriocoObl TIOMy4YeHHsT W TIpUMeHeHUe
MHOT0aTOMHBIX CITUPTOB.

@®eHos. CTpoeHWe MOJIEKY/bl, B3aWMHOE BJIMSIHUE TUAPOKCOTPYNNbl U
OeH3osbHOTO sifipa. Pusnyeckre cBoiicTBa ¢eHosma. OCOOEHHOCTH XUMHUeCKUX



cBOUMCTB ¢eHosma. KauecTBeHHble peakiiuM Ha (HeHon. TOKCMYHOCTH (eHora.
Crioco0OnI rostydeHus ¥ ipuMeHeHue deHomna. @eHondopmanbieruiHasi cMoJa.

KapboHu/ibHbIe COeIMHEHHs] — a/lbJieTU/Ibl U KeTOHbI. DJIeKTPOHHOE CTpPOeHue
KapOOHWUIBHOM TpyTinbl. [OMonoruueckre psifibl aibAeruioB U KeTOHOB, oOiias
¢dopMmyna, u3oMepusi ¥ HOMeHK/aTrypa. Pusnyeckre CBOMCTBA ajbJeruioB U
KeTOHOB. XHWMHWUeCKHMe CBOWCTBAa  a/lbJeTMI0OB W  KETOHOB:  peakLUH
npucoeaviHeHyst. OKHCIeHre alb/leTU/I0B, KaueCTBeHHbIe peakluy Ha ajibAeruabl.
Crioco0bl To/TyueHust ¥ IpUMeHeHHe ajb/leTH/I0B U KeTOHOB.

OZHOOCHOBHBIe Tpefie/ibHble KApOOHOBBIE KMC/IOTEL. OCOOEHHOCTH CTPOEHUS
MoJieKy/1 KapOOHOBBIX KUC/IOT. Mi3oMepusi © HOMeHK/IaTypa. @Pu3nyeckre CBOMCTBA
OZJHOOCHOBHBIX TIpe/le/lbHbIX KapOOHOBBIX KHUC/IOT. BomopoaHble CBSI3U MeXIY
MoJieKy/laMu KapOOHOBBIX KHCIOT. XUMHUUYeCKHe CBOMCTBA: KHUC/IOTHBIE CBOMCTBA,
peakiusi 3TepU(PUKalM, peaklU¥d C ydacTUeM YITIeBOAOPOAHOIO pajvKasa.
Oco0eHHOCTH CBOWCTB MypaBbMHOW KUCIOTHL. [loHATHE O TPOU3BOJHBIX
KapOOHOBBIX KHMCJIOT — CIOXKHBIX 3¢upax. MHoroobpasve KapOOHOBBIX KUCJIOT.
OcobeHHOCTH CBOMCTB HeTpeZie/IbHbIX M apoMaTU4YecKuX KapOOHOBBIX KUCIOT,
JVKapOOHOBBIX KHCJIOT, TWIPOKCUKapOOHOBBIX KHUCJOT. IIpeAcTaBuTe/d BBICIINX
KapOOHOBBIX KUCJIOT: CTeapyWHOBasi, TMaJbMUTHHOBAs, OJIEMHOBas, /UHO/ME8as,
JIUHOMEeHo8as KUC/I0Tbl. CriocoObl ToTyueHust U MpuMeHeHre KapOOHOBBIX KHUCIOT.

Cnoxuele 3¢upbl. [omonoruueckuit psif, obias ¢opmyna, u3oMepus u
HOMeHK/aTypa. ®usnueckue M XUMUYeCKHe CBOMCTBA: TMPOAM3 B KHUC/IOU M
1[eJIOUHOU Cpefie.

Kupel. CTpoenue, ¢pusryeckrie U XUMAYeCKHe CBOMCTBA KUPOB: TUJPO/N3 B
KUC/ION U 11jeniouHoi cpesie. OcoO@HHOCTH CBOMCTB KUPOB, COZIePKaIlUX OCTAaTKU
Herpe/e/IbHbIX KUPHBIX KUC/IOT. 2KUpbI B IPUpPOJE.

MBI KaK COJIY BLICIIMX KAPOOHOBBLIX KUC/IOT, X MOKOLIee [eliCTBYe.

OOb1jasi XxapakTepucTHKa yrieBofoB. Knaccudukaiius yrieBoioB (MOHO-, [U-
U monvcaxapubl). MoHocaxapu/bl: T/IFOKO3a, (PpyKTo3a, rasakrtosa, pubo3a,
ne3okcrpubo3a. @usnueckre CBOWCTBA U HaxXxox/eHWe B Tipupofe. doTtocuHTes.
XrMHUeCKre CBOMCTBA TJIFOKO3bI: PeaKl[My C yuaCTHeM CIIUPTOBBIX U ajlbJeruHOU
TpyMIl, COMPTOBOE W MOJIOUHOKHMC/IOe OpoxeHue. IIprMeHeHWe TIJIIOKO3bl, eé
3HaueHue B >KU3He/esATelbHOCTH OpraHu3ma. [lucaxapuzbl: caxaposa, Manabro3a U
nakro3a. BoccraHaBnvBarolje U HeBOCCTaHAB/IMBAKOLMe Arucaxapuzbl. ['uaponus
avcaxapyioB. HaxoxkeHue B mpupojie U rnpuMeHeHue. [Tonvcaxapuibl: Kpaxmai,
IJIMKOTeH W Lesuitofo3a. CTpoeHHWe MakKpOMOJeKyal Kpaxmasna, IJIMKOreHa |
Le/tono3bl.  Pr3nueckre CBOMCTBA Kpaxmaia M Le/UTHIo3bl. XUMUYeCcKue
CBOWCTBa Kpaxmasa: TW[pO/n3, KauyeCTBEHHas peaklys C HMOJOM. XUMHUUYeCKHue
CBOWCTBA LIeJ/UTHOJIO3bI: THUAPON3, TonyyeHUe 3(PUpOB 1Liesuttono3bl. [ToHsTHE 00
WCKYCCTBEHHBIX BOJIOKHAaX (BUCKO3a, alleTaTHbIN IIEJIK).



OKCIlepuMeHTa/ibHble MeTO/lbl K3y4YeHWsl BellleCTB W WX MpeBpalljeHul:
PacTBOPHUMOCTD pa3/IMuHbIX CIIUPTOB B BOJe, B3aUMOJEUCTBUE 3TaHOJIa C HATPUEM,
OKHMCJIeHWe STWJIOBOrO CIHPTa B ajbJery/ Ha pacKaJléHHOW MeJHOW IMPOBOJIOKE,
OKHMCJIeHWe 3TW/IOBOrO CIMpTa JUXPOMAaToM Kaius (BO3MOXHO MCII0/Ib30BaHUE
BU/leOMaTeprasoB), KaueCTBeHHble peakluM Ha ajabJerubl (C THUAPOKCHUIOM
muammuHcepebpa(l) u  ruapokcugom  meau(Il)), peakuys IIdilepUHa  C
ruapokcuziom meau(Il), xvMmuueckye CBOWMCTBA pacTBOpa YKCYCHOW KHCJIOTHI,
B3aMMO/|eMiCTBHE pacTBOpa IIOKO3bl € rugpokcupoM menu(Il), B3aummogeiicTBre
Kpaxmaja C MOJ0M, pellieHWe SKCIepUMeHTa bHbIX 3ajau Mo TeMaM «CHUpThI U
beHobI», «KapboHOBbIe KUCIOTHI. ClI0XKHBIE 3(DUPHI».

A3oTcopaepiKainye opraHuvyeckKue coeJuUHeHMsl.

AMUHBI — OpraHvuecKue MpOM3BOAHbIe amMMuaka. Knaccugukanys aMUHOB:
anudaTUueckve ¥ apoMaThyecKue; TepBUUHble, BTOpPUYHble W TpPETUUHLIE.
CrpoeHve Mosnekys, obijasi opMysia, M30MepHsi, HOMeHK/IaTypa U (u3uueckue
CBOMCTBa. XMMHYECKOe CBOMCTBA anv(aTUYeCKUX aMUHOB: OCHOBHbIE CBOMCTBA,
aJIKUIMPOBaHue, B3aMMOJEWCTBUE TePBUYHBIX aMWHOB C a30THUCTOW KHCJIOTOM.
Cosv afKriiaMMOHUS.

AHWIMH — TIpeACTaBUTENb aMHWHOB apoMmaruueckoro psjga. CrpoeHue
aHWIvMHa. B3avMHoe BiMsiHUe TPyMN aTOMOB B MoJieKy/e aHuauHa. OcobeHHOCTH
XUMUYECKUX CBOWMCTB aHWIMHA. KauecTBeHHble peakiuv Ha aHWIMH. CriocoObl
MoJiydeHUs] U TpUMeHeHUe anvdarhueckux aMuHOB. [lonmyueHue aHUIMHA U3
HUTpoOeH30/a.

AmuHokuc1oTEl. HoMeHKnaTtypa u nusoMepusi. OTzesbHbIE NPeACTaBUTeNH (-
AMUHOKHWC/IOT:  IIMLUH, aJaHvH. @usnueckue CBOWCTBA  aMUHOKHUCJIOT.
XyUMUUeCKrMe CBOMCTBA aMUHOKMCJIOT KakK amM(pOTepHbIX OpraHuvecKux
COoeMHEHWM, peaklys TOMUKOHAeHCcalMd, oOpa3oBaHWe TeNTUJHOU CBSI3U.
bronornueckoe 3HaueHe aMUHOKUCIOT. CUHTE3 ¥ TU/IPOJI3 MEeNTU/IOB.

benku kKak mnpupopHble monumepsl. [lepBuuHasi, BTOpMYHas W TpPeTUYHas
CTpyKTypa 0enkoB. XuMHUecKHe CBOWCTBa OeKOB: THAPOJW3, AeHaTypalus,
KaueCTBeHHbIe peaKlivy Ha Oesku.

OKCIlepUMeHTa/IbHble MeTO[bl H3y4YeHWsl BelleCTB W WX MpeBpalleHuN:
pacTBopeHHe Oe/KOB B BoOjle, JeHaTypaljusi Oe/iKOB MpU HarpeBaHUH, I[BETHbIE
peakiui Ha OenkuW, pelleHWe SKCTIEPUMEHTANbHBIX 3aflad [0  TemaM
«A3oTcopepxkaliue opraHuuyeckue COelUHEeHUS» 51 «Pacro3HaBaHue
OpraHUYeCcKUX COeJMHEHUM».

BbICOKOMOJIEKY/IIpHbIE COeJUHEHMS.

OCHOBHBIE TIOHSITUSI XMMHU BbICOKOMOJIEKY/ISIDHBIX COeJJUHEHHI: MOHOMeD,
M0JIMMep, CTPYKTYPHOe 3BEeHO, CTeleHb MOIMMepU3aliy, CPelHssl MOJIeKy/sipHast



Macca. OCHOBHble MeTOAbl CHHTEe3a BbICOKOMOJIEKY/ISIDHBIX COeJUHEeHUNd —
TI0JIMMepHr3aLiUsi ¥ MOJTMKOH/IeHCaLUs.

[TonvimepHble Marepuanbl. [lnacTmacchkl  (TTO/IMATHEH, TTOMMIPOITUIEH,
TIOJTUBUHU/IX/IOPHU/,  TIOJIUCTHUPOJ,  TTOIMMETHU/IMETaKpU/IaT, TIOMMKapOOHaThl,
nosimaTUIeHTepedTanar). Y Tuau3aius 1 nepepaboTka rjaacTuka.

DnacTomepsl: HaTypa/bHbIN Kayuyk, CUHTETHUYeCKHe KayuyKu
(byTa1ieHOBBIM, X/TOPONPEHOBLIN, M30MPEHOBLIN) U CUJTUKOHBL. Pe3uHa.

BosiokHa: HaTypasibHble (X/I0TMOK, I1ePCTh, 1IE/K), UCKyCCTBeHHbIe (BUCKO3a,
aljeTaTHOe BOJIOKHO), CUHTeTHYeCKHe (KarpoH U JIaBCaH).

[Tonumepsl CrierLa/ibHOTro Ha3HaueHUst (TednoH, KeBJiap,
3/IeKTPOTIPOBO/ISIIIIME TTO/TMMephl, Oropa3iaraeMblie TI0JIUMephI).

OKcIiepuMeHTa/lbHble MeTO/[bl W3yuyeHMsl BellleCTB W WX TpeBpalljeHul:
O3HaKOMJIeHHe C oOpa3iiaMy MPUPOAHBIX U MCKYCCTBEHHBIX BOJIOKOH, TIJIaCTMAcC,
KayuyKOB, pellleHhe SKCIIepUMEeHTa/JbHbIX 3a7ad 1o TeMme «Pacrio3HaBaHue
TI7IaCTMacC ¥ BOJIOKOH».

PacuétHblie 3a7aun.

Haxoxx/ieHre MoJieKy/lsipHOM (OpMyJibl OPraHUUYecKOro COeIMHeHUs 10
MacCOBBIM  [IOJIIM  37IEMEHTOB, BXOASIIMX B €ro COCTaB, HaXOXAeHHe
MOJIEKY/ISIpHON  (hOpMyJIbI  OPraHUUYeCKOTO CoeJuHeHHs 10 Mmacce (00béEMy)
TIPOIYKTOB CrOpaHusi, TI0 KOJMYEeCTBy BelrjecTBa (Macce, 00BEMY) ITPOAYKTOB
peaklMd W/WIW WCXOAHBIX BeIeCTB, YCTAHOBJeHWEe CTPYKTYpHOH (OpMYyJIbI
OpraHMYeCcKoro BellleCTBA Ha OCHOBE €ro XMMHYeCKHWX CBOWCTB WKW CMOCOOOB
To/lydeHUsi, oripefiejieHHe JONM BBIXOZA TPOJYKTa peakidd OT TeopeThueCcKH
BO3MOXXHOTO.

MeskripeMeTHbIe CBA3U.

Peanu3zanys MeXXIipeIMeTHBIX CBsI3€M MPY U3yUeHHWH OpraHuYeCcKord XWMUU B
10 kacce ocCyIlecTBAseTCS uepe3 MCIO/b30BaHHe KaK OOIIMX ecTeCTBeHHO-
Hay4yHbIX T[IOHATUM, TaK U TIOHSATUM, TIPUHATBIX B OT/[eIbHBIX TMpeaMeTax
eCTeCTBeHHO-HayYHOT0 LIUK/Ia.

OOb1iue ecTeCcTBeHHO-HayuHble TIOHSATUS: siBJieHHe, HayuHbIN (haKT, TUIIOTe3a,
Teopus, 3aKOH, aHa/au3, CHHTe3, KraccuduKaiys, HaOmoeHre, H3MepeHue,
9KCTIePUMEHT, MO/ieJib, MOJle/IPOBaHHUeE.

dusrka: Marepusi, aroM, 3JIeKTPOH, TIPOTOH, HEWTPOH, MOJeKy/a,
JHepreTUYeCKWii ypOBeHb, Bell[eCTBO, Te/lo, OObEM, arperarHoe COCTOSTHUE
Bell[eCcTBa, (PU3MUeCcKre BeMUMHBbI, eIUHUIIbI W3MepeHUs, CKOPOCTb, Heprus,
Macca.

Buonorusi: KjaeTka, OpraHusM, 35KOCHCTeMa, Ouocdepa, MeTabomusm,
Hac/Ie[ICTBEHHOCTb, aBTOTPO(MHBIN U reTepOTPOQHBIA TUM THUTaHUS, OpoXKeHHe,



doTtocuHTe3, AbIxaHUWe, Oe/KW, YIJIeBOJbI, JKUAPbI, HYK/JIEWHOBbIE KHUCJIOTHI,
(hepMeHTHL.

[eorpacusi: mosie3Hble UCKOTIaeMble, TOTUIMBO.

TexHo/IOTHS: TIMIIEBble TIPOAYKThbl, OCHOBBI pal[MOHA/JbHOTO MUTaHUS,
MOIOII[Me CPeJICTBA, MaTepyasibl U3 UCKYCCTBEHHBIX U CUHTETUYECKUX BOJIOKOH.

11 KJTACC

OBIIAA N HEOPTAHNYECKASA XNUMUSA

Teoperuuyeckre 0CHOBBI XMMUH.

AtoM. CocTaB aTOMHBIX siflep. XUMUUeCKUU 31eMeHT. M3otomnbl. CTpoeHue
3/IEKTPOHHBIX 000/I0UeK aTOMOB, KBAaHTOBbIE UMC/Ia. DHEpreTUuecKre YPOBHU U
noAypoBHHU. AToMHBIe opbuTamm. Knaccudukaiys XuMudeckKux 371eMeHTOB (S-, p-,
d-, f-omemenTsi). PacripesesieHrie 3/1eKTPOHOB TI0 aTOMHBIM — OpOUTasIsIM.
ONeKTPOHHbIe KOH(PUrypalii aTOMOB 3/IEMEHTOB TepBOrO—UYeTBEPTOrO MepHO/OB
B OCHOBHOM U BO30y>KJEHHOM COCTOSTHWM, 37IeKTPOHHBIe KOH(UTrypal[iu WOHOB.
OJIeKTPOOTPULIATEIbHOCTb.

[Tepyonnueckuii 3akoH U Ilepuoguueckasi cucteMa XUMHUYECKUX 371€MEHTOB
O.U. MenpgeneeBa. CBsi3b MepUOANYECKOTO 3aKOHa M Ilepuoguueckor CUCTeMbl
XMMUUECKUX S/IEMEHTOB C COBPEMEHHOW Teopher CTPOEHUsT aTOMOB.
3aKOHOMEpPHOCTH U3MeHEeHHs] CBOMCTB XMMHUUECKHX 3IEMEeHTOB U 00pa3yeMbIX UMU
MPOCTBIX M CJIOKHBIX BeleCcTB [0 TIpynmaM W IlepuofaM. 3HaueHue
rnepuoanyeckoro 3akoHa 1.11. MeHnpeneesa.

XvMmuyeckasi CBS3b. BHIbI XMMHWUECKOW CBSI3W: KOBaJIeHTHasi, HOHHas,
MeTajuinyeckasi. MexaHW3Mbl 00pa30oBaHMsSI KOBaJeHTHOW CBs3U: OOMeHHbIH U
JIOHOPHO-aKLeNITOPHbIW. JHePrus 1 JjrHa CBs3u. [1opHOCTh, HalpaB/IeHHOCTh U
HaChI[aeMOCTh KOBaJIeHTHOW CBsa3u. KpaTHbele cBsi3u. BogopogHasi CBs3b.
Me>XMoeKy/sipHble B3aUMOJIEUCTBUS.

BaneHTHOCTP ¥ Ba/leHTHble BO3MOXXHOCTHM aTOMOB. CBSI3b 3/1€KTPOHHOU
CTPYKTYPbI MOJIEKYJI C UX TeOMETPUUECKHMM CTPOeHUeM (Ha MpUMepe COeMHEeHUN
3JIeMEHTOB BTOPOT'O TIepro/ia).

[IpeacraBneHrie 0 KOMIUIEKCHBIX COeHeHHsX. CoCTaB KOMIIJIEKCHOTO UOHa:
KOMIT/IeKcooOpa3oBatesib, JMraHAbl. 3HaueHHWe KOMIUIEKCHBIX COeZUMHEeHUH.
[ToHsATHE O KOOPAVMHALIMOHHOW XVMHUU.

BemjectBa MOJEKY/JSIDHOTO U HEMOJIEKY/SIDHOTO ~ CTpOeHusl.  Turibl
KPUCTA/VINUECKUX PEIIETOK (CTPYKTYP) U CBOMCTBA BEILIeCTB.

[TonaTtue o gucnepcHbix cucrtemax. VictTuHHbIe pacTBOphl. IIpeacraBnenve o
KO/UTOMAHBIX pacTBopax. CriocoObl BbIpaKeHUs] KOHLIEHTPALMA pacTBOPOB:
MaccoBas [0/ BellleCTBa B pacTBOpe, MOJIsipHas KOHL[eHTpaLys. HacblilljeHHble U
HeHachbIleHHbIe paCTBOPbI, pACTBOPUMOCTh. KpucTtaiiorugparsl.



Krnaccudukaiysi 1 HOMeHK/IaTypa HeOpraHUuuecKuxX BelecTB. TpuBHabHbIe
Ha3BaHUA OT/e/bHBIX MpeJCTaBUTeIel HeOpraHuueCKUX BelleCTB.

Knaccudukaiuss XuMuueCcKUX peakijiuid B HeOpraHWueCKoW W OpraHuveCcKou
XAMUWU. 3aKOH COXPaHEHWs] MacCChbl BeLeCTB; 3aKOH COXPAaHeHUs Y TpeBpalleHus
HEepPruu MpU XUMUUYeCKUX peaklusx. TerioBble 3PPeKTbl XUMUUeCKUX peaKLvil.
Tepmoxumuyeckre ypaBHeHUs.

CKOpOCTh XMMHWYECKOM peakijuH, eé 3aBUCMMOCTb OT pa3/IMuHbIX (DaKTOPOB.
['oMoreHHbIe U reTeporeHHble peakiuy. Karanvs v Kataau3aTtopsl.

OO6paTtumMblie ¥ HeoOpaTUMBble peaki[iu. XUMHUUeckoe paBHOBecHe. KoHcTaHTa
XMMHUYEeCKOro paBHOBecUsl. DakTophl, BAUAIOIIME Ha [0JIOXKEHHWe XHUMUYeCKOro
paBHOBeCUSI: TeMIleparypa, JaBjJieHrue M KOHLIeHTpalWU BelleCTB, YYaCTBYIOL[UX B
peakuuu. [Tpunnun Jle IlaTesnbe.

OnektposiMtThUdeckas Auccoruaius. CuibHble W Cabble  3/1eKTPOUTHI.
Crenenp auccouuaumu. CpeZia BOAHBIX paCTBOPOB: KHWC/IOTHAasl, HeWTpaJibHas,
mesiouHas. Bogopoaueiii nokasarens (pH) pactBopa. I'maponu3 coneit. Peakuuu
HMOHHOTO 0OMeHa.

OKuUC/IMTeIbHO-BOCCTAHOBUTE/IbHBIe  peakluu.  CTermeHb  OKHWCJ/IEHUS.
Okuciirennb M BOCCTaHOBUTesb. lIporjeccel OKWC/IeHUMs U BOCCTAaHOBJIEHUS.
BakHeliliie OKWUC/IWUTENM W BOCCTAaHOBUTENW. MeToj, 3/1eKTPOHHOro OanaHca.
OeKTpo/IU3 pacCTBOPOB U PaCIlIaBOB BellleCTB.

OKCepUMeHTa/IbHble MeTOJbl M3yYeHWsl BelleCTB W UMX [peBpallleHUi:
pasjiokeHWe T[epoKCHja BOJOpOJa B TPUCYTCTBUM Karajausaropa, MOZeu
KpPHCTa/I/TMUeCKUX PeIlETOK, IPoBe/ieHre peakiuii IOHHOTO oOMeHa, orpe/esieHue
cpefibl pacTBOPOB C TIOMOLLBbI0 WHAUKATOPOB, W3yueHUe B/IUSHUS Pa3/IAUHbIX
(akTOpOB Ha CKOPOCTb XHWMWUECKOM peakiud U TI0JIO)KeHHe XUMUYeCKOro
paBHOBeCUSI.

Heoprannueckasi Xumusl.

[TonoxxeHve HeMmeTasuoB B [leproanueckor cucTeMe XUMUYECKUX 3/IEMEHTOB
O.W. MenpeneeBa U1 0COOeHHOCTU CTPOEHUs] UX aTOMOB. du3mueckue CBOWCTBa
HeMeTaJIJIoB. AJIJIOTPONUS HEMeTal/IOB (Ha MpUMepe KUC/I0poaa, cepel, ocdopa u
yI7epoza).

Bopopoa. Ilonyuenuve, ¢u3nyeckue ¥ XUMHUUYECKHE CBOMCTBA: peaklUM C
MeTa/UlaMM UM  HeMeTa/VlaMH, BOCCTAHOBUTE/IbHbIE CBOMCTBA. [ 'MAPUBL.
ToryiMBHBIE 3/1IeMEHTHI.

lanorensl. HaxoxieHue B TpUpPOJe, CIIOCOObI TO/ydyeHUs, (pusnueckue U
XMMUUECKHWe CBOMCTBA. 'ajloreHOBOAOpPOAbL. BakHellle KUCIOPOCOAep Kallye
coeMHEeHUs rajioreHoB. JIabopaTopHble ¥ TIPOMBIIIIEHHBIE CIIOCOOBI TIOMyUeHUsT
rasoreHoB. [IprMeHeHe rajoreHoB U UX COeJUHeHUN.



Kucnopoa, 030H. JlaboparopHble U TIPOMBIIIZIEHHbIE CTIOCOOBI TIOTyUeHUs
Kuciopopa. dusmueckre U XUMUUECKHWe CBOMCTBA W MPUMEHEHWe KUC/Iopoja U
030Ha. OKCH/IbI U IePOKCU/BI.

Cepa. HaxoxgeHue B TMpHpOAe, CIMOCOOBI TIOMyueHHUs, (QHU3NUECKHe WU
xumuyeckre cBouctBa. CepoBogopon, cynbguabl. Okcup cepbi(IV), okcup
cepbi(VI). CepHucrasi U cepHass KWCIOTbI M UX coid. OCoOeHHOCTU CBOWMCTB
cepHOM KUC/IOTHI. [IpriMeHeHre cepbl U eé CoeJMHeHU.

A30T. HaxoxaeHue B TIpuUpofle, CIOCOOBI TIO/MyueHusi, GU3NUeCKhe U
XMMHUYeCKre CBOMCTBa. AMMMaK, HUTpUAbL. OKCH/IbI a30Ta. A30TUCTasi M a30THas
KUCJIOTHI U X coyii. OcoGeHHOCTH CBOMCTB a30THOM KUCIOTHL. [IpMeHeHue a30Ta
Y ero coe/[uHeHU. A30THbIe y00peHusl.

dochop. HaxoxkgeHwe B TpUpojie, CIIOCOOBI TO/ydeHus, (U3NUeCKrie |
xumuyeckue cBoiictBa. Pochuabt u dochun. Okcugesl (ocdopa, GocdopHas
kuciota U eé conu. [lpumeHeHue ¢docdopa U ero coeauHeHuid. PochopHble
ynoopeHus.

Yrnepon, HaxoxJeHWe B Tpupofie.  AJUIOTPONHBbIE  MOAU(UKALWU.
dusnyeckue ¥ XUMHUYECKHe CBOMCTBA TIPOCTBIX BeIll[eCTB, 00Opa30BaHHBIX
yrnepogoM. Okcup yrnepoga(ll), okcup yrnepoga(IV), yronbHasi Kucinora U eé
Cco/ii. AKTUBUPOBaHHBIN yronb, ajacopbius. d@ymnepeHsbl, rpadeH, yriepojHble
HaHOTPYOKU. [IprMeHeHWe MPOCTHIX BeleCTB, 00pa30BaHHBLIX YIVIEPOAOM, U €T0
COeIMHEeHUH.

Kpemnuii. HaxoxxeHue B TIpUpoje, CrocoObl MonyueHUs, (Quanyeckue U
xuMUueckre cBorctBa. Okcup kpeMHusi(IV), kpemHHeBas KMC/IOTQ, CUIMKAThI.
[IpuMeHeHUe KpeMHUS U ero coefiuHeHU. CTeK/I0, ero mojiyyeHue, BU/Ibl CTeK/Ia.

[TonoykeHre MeTannioB B [lepuoguyeckoil cucTeMe XUMHUUYECKUX 3/1€MEHTOB.
OcobeHHOCTH CTpOEHHUsI 37eKTPOHHBIX 000/10ueK aToMoB MeTa/ioB. QOmiue
bu3nueckre CBOWCTBa MeTas/uioB. [IpyMeHeHMe MeTasioB B OBITY U TeXHUKe.
CniaBbl MeTaJIIoB.

ONeKTPOXUMHUUECKHI psifi HampspkeHWM MeTawsioB. OO1que  criocoOsl

TIOJTyUeHUst MeTaJl/IoB: TUIpOMeTasTyprs, MTUPOMeTaJLTypPrus,
snekTpoMeTasyprusi. [loHsiTue o Koppo3uu MetannoB. CriocoObl 3alliiThl OT
KOPPO3UHU.

OO6iast xapakTepucTuka MeTannoB [A-rpymmel [lepuoguueckoil CHUCTEMBI
XUMUUECKUX 3/eMeHTOB. HaTpuii ¥ Kanuii: mnonyuyeHwe, (pusnueckue U
XMMHYECKHUe CBOKCTBA, TPUMEHEeHNe TIPOCTHIX BEIeCTB U UX COeUHEHUI.

O6mast xapakreprctika Meta/uioB IIA-rpynmbl [Teproguueckodl CHUCTEMBI
XUMUUECKUX 3/IeMEeHTOB. MarHuii M KanbLMi: TMony4yeHUe, (puU3MUeckue u
XUMHYeCKWe CBOMCTBA, IIPUMEHEeHVe I[IPOCThIX BelLleCTB M HUX COeJUHEeHUH.
JKécTkoCTb BOZIBI U CTIOCOOBI €8 yCTpaHeHUs.



ANIOMUHUMN: TIOJTydeHue, pu3nueckre U XMMUUeCcKre CBOWCTBA, MPUMeHeHUe
MPOCTOTO BellleCTBA U €ro CcoeguHeHuW. AM@oTepHble CBOWCTBA OKCHZA U
TUPOKCHU/IA a/TFIOMUHUS, THIPOKCOKOMILIEKChI a/TFOMUHUSI.

OOimast  xapakTepucTuKa MeTaioB T1obouHbix moarpymmn  (b-rpyrm)
[TeproarueCckor CUCTEMBI XUMUYECKUX 3/IEMEHTOB.

du3nyeckre U XMMHAUYeCKHe CBOMCTBA XpOMa UM ero coeguHeHU. OKCUIBI U
ruapokcuabl xpoma(ll), xpoma(lll) u xpoma(VI). Xpomatbl ¥ [JUXpPOMAaThbl, UX
OKHUC/IUTe/IbHbIe CBOUCTBA. [lo/yueHre v mpuMeHeHre XpoMma.

du3nyeckue ¥ XWMHUYECKHWe CBOWCTBA MapraHlla W ero COeJVHeHUHU.
Baxueriime coeavHenuss Mapradua(ll), wmapranga(IV), wmapranga(VI) wu
mMaprania( VII). Ilepmanranat Kanusi, ero OKUC/IUTe/IbHbIE CBOKMCTRBA.

dusnueckre U XMMUUeCKHe CBOWCTBA Kejle3a U ero coefrHeHUU. OKCH[pI,
ruapokcuabl U conu xenesa(ll) u xxenesa(Ill). [TonyueHre v puMeHeHUe xeye3a
Y ero CIUIaBOB.

du3nyecKre U XMMHUUYeCKre CBOMCTBA MeJi U eé coefiuHeHud. [TonyueHve u
TIpUMeHeHue MeJy U eé COeIUHeHUN.

[lyHK: TOo/ydyeHue, (uU3NUeCKMe W XUMHUUYeCKUe CBOMCTBa. AMQoTepHbie
CBOMCTBA OKCH/|a U TMAPOKCHUA LIMHKA, TUAPOKCOKOMILIEKChI [IUHKA. [IpuMeHeHne
I[MHKa U €r0 COeIMHEHUH.

OKCrepuMeHTa/lbHble MeTO/Ibl M3yUeHWsl BelleCTB W UX [peBpallleHUi:
n3yueHrve oOpa3l[0OB HeMeTasyIOB, TopeHue cepbl, (ocdopa, Keme3a, MarHus B
KUCJIOpOZe, W3yueHHe KOJUleKIuM «MeTamibl M CIUiaBbl», B3aUMOJEWCTBUE
LIeJIOUHBIX U I11eJIOUHO3eMeJIbHBIX METa//IOB C BOZAOM (BO3MOXXHO HCIT0/Ib30BaHUE
BH/leOMaTepuasnoB), B3aUMOJENCTBME LIMHKAa M ’Keje3a C pacTBOpPaMHM KHUCJIOT U
11e/10Yel, KaueCTBeHHbIE PeaKlMM Ha HeOpraHuuyeCKrue aHWOHbBI, KATUOH BOAOPO/a
VM KaTUOHbl METa/I/IOB, B3aWMOZENCTBUE THAPOKCUAOB aJlOMUHUSA U LMHKA C
pacTBOpaMy KHCJIOT U I1jeJIoUel, pelleHre 3KCIIepUMeHTa/ bHbIX 3a/au 10 TeMaMm
«["anorenbl», «Cepa U e€é coeiuHeHUs», «A30T U (pochop U UX COeAUHEHUSI»,
«MeTasbl TIaBHBIX TTOATPYII», «MeTaibl HOOOUHBIX TTOATPYII».

XUMHS U )KU3Hb.

Posib xMuu B 00ecriedeH yCTOMUYMBOTO pa3BUTHS uesioBeuecTBa. [ToHsTHE
0 HayYHBIX MeTO/IaX MO3HaHUsI U MeTO/I0/IOTUH HAyYHOT0 UCCaefoBaHusl. HayuHble
TIPUHLIAIIBI OpPraHu3alliyd XUMUUeCKOTO TIPOM3BOACTBA. [IpOMBIIIIeHHbIe CITOCOOBI
TOJIy4eHUs] BaXKHEMIIMX BelleCTB (Ha MpUMepe MPOM3BOJCTBA aMMHaKa, CEpHOM
KUCJIOThI, MeTaHos1a). [IpoMblIiiiyieHHble CrioCco0bI TOTy4YeHUs] MeTaslJIoB U CI1/IaBOB.
XrMHUeCcKoe 3arpsi3HeHre OKpY’Karollleld Cpefibl U ero nociaencTBrs. Ponb XuMuu B
obecrieueHHH SHepPreTHUYeCKor Oe301MacHOCTH.

XuMHusi Y 3[0pOBbe yejioBeKa. JlekapcTBeHHble cpezacTBa. IIpaBuiia
WCII0/Tb30BaHMsI JIEKAapCTBEHHBIX TperapaToB. Po/b XMMUY B pa3BUTUU MeULUHBI.



XUMUSI TIUIIHA: OCHOBHbIE KOMITOHEHTHI, MUIileBble q00aBku. Posmb XUMuU B
obecrieueHHUH TUITIEBOM 0€3011aCHOCTH.

KocMeTnueckre U mnap@roMepHbie cpeficTBa. bbiToBas xumwus. IlpaBusia
Ge30macHOTO KCITO/Ib30BaHUsI TIperapaToB OBITOBOM XWMWK B TIOBCEHEBHOU
JKA3HU.

XWMUSI B CTPOUTEJNIbCTBE: Ba)KHEHIIIMe CTPOUTEe/IbHbIe Marepuasbl (LeMeHT,
6eToH).

XUMUs B CeTbCKOM X03stiicTBe. OpraHudecKre ¥ MUHepasibHbIle y00peHws.

CoBpeMeHHbIe KOHCTPYKL[MOHHBIE MaTepuasbl, KPaCKW, CTEK/I0, KepamHKa.
Marepuasibl [1Jid 3/1eKTPOHUMKU. HaHOTeXHO/I0rHu.

PacuétHblie 3amaun.

PacuéThl: Macchl BelljecTBa Wi 00BEMa ra3oB MO W3BECTHOMY KOJHYECTBY
BeIlleCTBa, Macce WM O0BEMY OFHOTO W3 YUYaCTBYIOI[MX B peakidd BeIIecTB,
Macchl (00BEMa, KOoMuecTBa BelleCTBA) MPOJAYKTOB peakldd, eCIU OJHO U3
BeIl[eCTB MMeeT ITIpUMecHd, Macchl (00bEéMa, KOnMuecTBa BelleCTBa) IPOJYKTa
peakUuyy, eCId OJHO W3 BellecTB JaHO B BHJe pacTBopa C OMNpefenéHHOU
MacCOBOM [i0/ie pacTBOPEHHOTO BellleCTBa, MaCCOBOM [OMM W MOJIIPHOU
KOHL[eHTpalli¥ BeleCcTBa B pacTBOpe, [OJM BbIXOAA TMPOAYKTa peakLydd OT
TeopeTu4eCKy BO3MOXKHOTO.

MeXTipeIMeTHbIE CBSI3U.

Peanmu3aiiisi  MeXNpeAMETHBIX  CBs3ed TpU  u3ydeHWd oOImed u
HeopraHnuveckor xuMuu B 11 Kjacce OCyLeCTB/IsIeTCSl uepe3 MCI0/Ib30BaHUe Kak
0OII[UX eCcTeCTBeHHO-HayUHbIX TMOHSTUM, TaK U MOHSTUM, TPUHATHIX B OT/AE/bHbIX
rpefiMeTax eCTeCTBeHHO-HAyUHOro LIUK/Ia.

OOb1ire ecTeCTBeHHO-HayuHble TIOHATHS: sIBJIeHHe, HayuHbIA (haKT, TUIIOTe3a,
Teopusi, 3aKOH, aHa/u3, CUHTe3, KjaccuduKalus, MepuoJuyHoCTb, HabstoieHue,
v3MepeHue, SKCIIepUMeHT, Mo/le/Tb, MO/le/IMPOBaHuUe.

®du3uKa: MaTepusi, MUKPOMHP, MaKPOMUP, aTOM, 3/IeKTPOH, IMMPOTOH, HEUTPOH,
VIOH, U30TOMbI, PaJU0aKTUBHOCTb, MOJIEKYJIa, SHEPTeTUUeCKUU YPOBEHb, BEILeCTBO,
Tesio, 00bEM, arperaTHOe COCTOSIHMe Bell[eCTBa, WjeanbHbIA Ta3, (Qu3nueckue
BeJIMUWHBI, e[IMHULbI U3MepeHUs], CKOPOCTb, SHEeprusi, Macca.

Buonorus: K/ieTka, opraHusM, 3kocucteMa, 6uocdepa, Metabosvam, Makpo- U
MUKpO3/IeMeHTbI, Oe/TKW, >KUDbI, yI/IeBOAbl, HYK/JIeHHOBbIE KHUCIOTHI, (DepMeHTHI,
TOPMOHBI, KDYTOBOPOT BeLeCTB U MOTOK SHePryuy B 3KOCHUCTeMaXx.

[eorpacduisi: MyUHepaJsibl, TOpHbIe TIOPOAbI, TI0Jie3Hble MCKOIaeMble, TOTIUBO,
pecypcel.

TexHOMOrKs: XUMHYeCKasi MPOMBILLIEHHOCTb, MeTa//Typrys, CTPOUTEe/IbHbIE
MarepuaJbl, CelbCKOXO3WCTBEHHOE MPOW3BOACTBO, MUIeBas MPOMBILIIEHHOCTD,
(dhapMarieBTMUeCKast TPOMBIIL/IEHHOCTb, TIPOU3BO/ICTBO KOCMeTUYeCKUX



ripernapaTtoB, TPOW3BOACTBO KOHCTPYKL[MOHHBIX MaTepuasioB, 3/IeKTPOHHAast
TIPOMBIII/IEHHOCTh, HAHOTEXHOJIOTHU.



IINTAHMPYEMBIE PE3YJ/IBTATBI OCBOEHUSA ITPOI'PAMMEI 110 XM
HA YTJTTYBJIEHHOM YPOBHE CPEIHEI'O OBIIEI'O ObPA3SOBAHUA

JINUHOCTHBIE PE3YJIBTATbBI

B COOTBeTCTBHUU C CHCTEMHO-ZIeSITeIbHOCTHBIM TIOJ[XOJJOM B CTPYKType
JIMYHOCTHBIX Ppe3y/IbTAaTOB OCBOEHHsI TpeiMeTa «XHUMHS» Ha YPOBHE CpeJHero
obiiero o6pa3oBaHusl BbiZieJieHbl  C/IeAYIOL[Me COCTaBJSAIOLIMe: OCO3HaHUe
0OyJaroIUMHUCS  POCCHUHCKOW TPaKJAaHCKOW HIeHTHYHOCTH, TOTOBHOCTb K
CcamMOpa3BUTHIO, CAMOCTOSATETbHOCTHA U CaMOOTIpeZie/IeHHI0; Ha/Inurie MOTHBAI[UH K
0o0yueHHI0; TOTOBHOCTbH U CIHOCOOHOCTh OOYYarOIUXCS PYKOBOZACTBOBATHCS
MPUHATBIMU B 0OIjecTBe TIpaBWJIaMHM MW HOpPMaMH TIOBe[ieHUs; Halduue
TTPABOCO3HAHUS, YKOJIOTMUeCKOM KY/BTYPhI; CIIOCOOHOCTb CTAaBUTh 1I€/TH U CTPOUTh
YKU3HEHHbIE TI/IaHBbI.

JINUHOCTHBIE pe3y/bTaTbl OCBOEHUsI TipegMeTa «XHUMHS»  OTPaKaroT
c(hOpMUPOBAaHHOCTh OIbITA TI03HABaTeJbHOW W TIPAKTUYECKOW JesiTe/IbHOCTU
oOyuJaroIXcs B MpoIiecce peanan3aliii 00pa3oBaTe/IbHOM [1esTeTbHOCTH.

JINUHOCTHBIE ~pe3y/lbTaTbl OCBOEHUsI TipeaMeTa «XHUMHS»  OTPaKaroT
c(hOpMHUPOBAHHOCTh OIbITA T103HABATEebHOW W TIPAKTUUYECKOW JesiTe/IbHOCTH
oOyyaroIuxcsi B Tpoljecce peanu3aliui 0Opa30BaTe/IbHOM fesaTebHOCTH, B TOM
yKc/ie B YaCTH:

1) rpaXkgaHCKOro0 BOCIUTAaHUA:

0CO3HaHHWs 00yYarOIIUMUCS CBOUX KOHCTUTYLIMOHHBIX TIPaB U 00s3aHHOCTEH,
YBa)KeHUsI K 3aKOHY Y MPaBOTIOPSIAKY;

TIpe/ICTaB/eHUs O COLMA/NLHBIX HOpMaxX W TMpaBUIAX MEX/IAYHOCTHBIX
OTHOILIEHUH B KOJ/IEKTHBE;

TOTOBHOCTM K COBMECTHOW TBOPUECKOM [esiTe/IbHOCTH TIpH CO3[AHUU
yueOHbIX TMPOEKTOB, pellleHWH YueOHbIX W TI03HaBaTebHBIX 3aZay, BbITIOJHEHUU
XUMHYECKUX KCTIePUMEHTOB;

CTIOCOOHOCTH TIOHMMaTh W TPUHUMAaTb MOTWBBI, HaMepeHHs, JIOTUKY U
apryMeHThI JPYTUX TIPY aHa/Iu3e pa3/TMUHbIX BUJOB yueOHOM /1esTeTbHOCTH;

2) IaTpUOTHYECKOr0 BOCITUTAHUSA:

I[EHHOCTHOTO OTHOIIIEHHSI K HCTOPHUUECKOMY W HAyuyHOMY HacC/Ie[ur0
OTeueCTBeHHOM XHMMUU;

YBa)KeHUSI K TPOLeCcCy TBOpUeCTBa B 00/aCTU TeOPUM W TPAKTHUYeCKOTO
TIPUWIO)KEHUs] XUMUU, OCO3HAHWsSI TOTO, UTO [JaHHble HAyKUu eCThb pe3y/bTaT
JIIATeNbHBIX ~ HAOMIOMeHWM, KpPOIOT/IMBBIX  3KCIIEPUMEHTA/IbHBIX  ITOMCKOB,
TIOCTOSTHHOTO TPY/ia YUEHBIX U TTPAKTUKOB,;



WHTepeca U TI03HABaTeIbHBIX MOTHBOB B TIOMyYeHUM U TIOC/IeAYIOIEM
aHa/iM3e UHQOPMAILUU O Tepe/IoBbIX JOCTU)KEHUSIX COBPeMeHHOW OTeueCTBeHHOU
XMWY,

3) AYXOBHO-HPAaBCTBEeHHOT'0 BOCITUTAHUS:

HPABCTBEHHOTO CO3HAHMsI, ITUUECKOTO TIOBe/IeHUS;

CIIOCOOHOCTH OL|eHMBaTh CUTYal[uM, CBSi3aHHbIE C XUMUUEeCKHUMU SIB/IEHUSIMHU,
Y TIPUHUMATh OCO3HAHHBIE DPEIeHHs, OPUEHTHUPYSICh Ha MOpabHO-HPABCTBEHHBIE
HOPMBI U 1[eHHOCTH;

TOTOBHOCTH OIIeHWBATh CBOE TOBeZieHWe W TIOCTYIKA CBOMX TOBApHILEN C
TO3UIMM HPABCTBEHHBIX U MPABOBBIX HOPM M C YUETOM OCO3HAHUS TOC/Ie[CTBUM
TIOCTYTIKOB;

4) dbopmupoBaHus Ky/JIbTYPbI 3/10POBbSI:

MTOHMMAaHUsI 1IeHHOCTel 3m0poBoro U  Oe3ormacHoro obpasa >KU3HH,
HeoOXOZIMMOCTH OTBETCTBEHHOTO OTHOIIEHUs] K COOCTBeHHOMY (u3nueckomy u
TICUXUUECKOMY 3710POBBIO;

cobmonenust mpaBua 6Ge3ormacHoro oOpaileHHsi C BelljeCTBaMH B OBITY,
TOBCeJHeBHOM KWU3HU, B TPYA0BOM AeSITe/IbHOCTH;

MOHWMAaHWs LIEHHOCTU TpaBWI WHAWBUIYAJBHOTO U  KOJIJIEKTUBHOTO
Ge301acHOTO TIOBE/[eHHUS B CUTYAIHsIX, YIPOXKAIOIIHX 3I0POBbIO U XKU3HH JIIOZIEH;

OCO3HaHUs TIOC/TIe[ICTBUM U HETIPUSTUS BPEAHBbIX TPUBBIUEK (YIIOTpeOeHus
aJIKOT0J1s1, HADKOTUKOB, KYPeHHS]);

5) TPyA0BOro BOCIMTAHMS:

KOMMYHUKaTUBHOM  KOMIIETEHTHOCTM B yueOHO-HMCC/IeI0BaTe/TbCKOU
JesiITe/IbHOCTH,  OOI[eCTBEHHO TI0/Ie3HOM, TBOPUECKOM W JPYTUX  BHUZAX
JesiTe/IbHOCTH;

YCTAaHOBKM Ha AaKTMBHOe YyyacThe B pellleHUuM TMpPaKTUYeCcKUx 3ajau
ColLMaTbHOM HarpaB/IeHHOCTH (B paMKax CBOEro KJjacca, ITKOJIbI);

WHTepeca K MPaKTUUeCKOMY U3yUeHUIO MpodeCcCHii pa3InyHoro poja, B TOM
YKc/ie Ha OCHOBe MPUMeHeHUs MPeIMEeTHBIX 3HaHUH T10 XUMUH;

yBa)KeHUs1 K TPYAY, JHOASM TPyZa U pe3y/bTaTaM TPYA0BOU [iesiTeIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBLIOOpY HWHAWBHIYa/JLHOM TpPaeKTOPUHU
obpa3zoBanus, Oyxyieii mpodeccun W peanu3aljii COOCTBEHHBIX JKU3HEHHBIX
TIJIAHOB C YYETOM JTMUHOCTHBIX UHTEPEeCOB, CIIOCOOHOCTeN K XUMUU, UHTEPeCOB U
norpebHOCTEH 0011]eCTBa;

6) 3K0/I0rHYeCKOro BOCIIUTaHUA:

9KOJIOTUUECKU 11e/IeCO00pa3HOro OTHOIEHUsT K TIPUpPOJie KaK HMCTOUHUKY
CyII[eCTBOBAHUS JKU3HU Ha 3eMie;

MOHUMaHUs 17100abHOTO XapakTepa SKOJIOTHYeCKHUX TpobseM, BIIMSHUSA
9KOHOMUYECKUX MPOIeCCOB HAa COCTOSTHHE TTPHUPOIHOM U COIMA/ILHOM Cpe/ibl;



OCO3HaHHs HeoOXOAMMOCTH WCIIO/b30BaHUS [IOCTHXKEHUW XUMUW /IS
pellieHrs BOTIPOCOB PaLIMOHATBHOTO MPHUPOJONOIb30BaHuS;

aKTUBHOTO HENpUSTUS [JIeCTBUNM, TPUHOCSIIMX BpeJ, OKpY’KaroIreu
TIPUPOJHON Cpefie, YMEHHSI TPOrHO3MPOBAaTh HeO/IarornpusTHbIE SKOJ0rHYeCcKHe
TOC/Ie/ICTBUS MPeATNIPUHUMAaeMbIX JeMCTBUI U NIPeJ0TBpalljaTh UX;

Ha/IM4Us Pa3BUTOTO 5KOJIOTUUECKOTO MBIIILIEHHs], SKOJIOTUUeCKON KY/bTYPHI,
ombITa JlesITeJIbHOCTH 9KO0JIOTUUEe CKOU HaIpaB/IeHHOCTH, yMeHUst
PYKOBO/ICTBOBaTbCSI UMW B T03HaBaTe/IbHOM, KOMMYHUKAaTUBHOW U COLMATbLHOM
TIPAKTUKe, CTMOCOOHOCTH W yMeHUs aKTHUBHO TIPOTHUBOCTOSITh  W/1€0JIOTHUH
xemohobuw;

7) e HHOCTH HayYHOT'0 MO3HAHMSA:

MUPOBO33D€HHs], COOTBETCTBYIOIETO COBPEMEHHOMY YPOBHIO pa3BUTHS
HayK{ ¥ 00I1le CTBeHHOM MPaKTHKW;

MOHUMaHUsl CrelU(PUKA XUMUU KakK HayKd, OCO3HaHUS eé poid B
(OpMHpOBaHMY pal[MOHATBLHOTO HAyYHOTO MBIIIEHUS, CO3/[aHUM 1eJI0CTHOTO
TIpe/iCTaB/IeHrs 00 OKpy)KarollleM MHpe KaK O eMHCTBe TPHPOAbI U uesioBeKa, B
TO3HAHUM TIPUPOJHBIX 3aKOHOMEPHOCTel U pellleHHd MpobieM CcoXpaHeHUs
TIPUPOJHOIO PAaBHOBECHS;

yboexxaiéHHOCTM B 0CO00OM  3HAUMMOCTA XUMUM [JII1  COBPEMEeHHOM
L[UBWIK3AlIUM: B €€ TyMaHUCTHUYECKOW HamnpaB/eHHOCTH U Ba)XXHOW pOMU B
CO3/laHWHU HOBOM 6a3bl MaTepHabHOM KY/IbTYPhI, B PellleHHH 171006a1bHBIX pobieM
YCTOMYMBOIO pa3BUTHSI Ue/l0BeUeCTBAa — ChIPbEBOM, SHEPreTUUeCKOM, MUIEeBOU U
9KOJIOTHUEeCKOM 0e30macHOCTH, B pa3BUTHUH Me/UIIMHBI, 0bOecrieueHUH YCIOBUM
YCITEIITHOTO TPy/a Y 3KOJIOTHUYeCKH KOM(MOPTHOM YKU3HU KaXK/I0TO ujieHa 0bI1eCTBa;

eCTeCTBeHHO-HAayYHOW TIpaMOTHOCTH: TIOHMMAaHUSI CYIIHOCTHM METO/OB
T03HAHMS, UCIIO/Ib3yeMbIX B eCTeCTBEHHBIX HayKaX, CIIOCOOHOCTH HCII0/Ib30BaTh
rojiyyaeMble 3HaHUS /Il aHanu3a U 00bsICHEeHUs sIBJIEHUN OKpYyKaroll[ero Myupa U
TIPOUCXOASIINX B HEM U3MEHEHWM, YMeHUs JielaTh 000CHOBAHHbIE 3aK/TIOUeHHs Ha
OCHOBe HayuHbIX (DaKTOB M UMEKIUXCA [JAHHBIX C 1efbl0  TOJyueHus
JIOCTOBEPHBIX BBIBO/IOB;

CMOCOOHOCTH CaMOCTOSITE/IbHO HCIIO/Ib30BaTh XUMMWUECKHe 3HaHUS IS
peliieHus Ipo06/ieM B peanbHbBIX )KU3HEHHBIX CUTYaI[UsX;

VHTepeca K M03HaHUI0, UCCJIe0BaTe/IbCKOM /1eTe/IbHOCTH;

TOTOBHOCTM W  CIIOCOOHOCTM K  HeINpephiBHOMYy  00pa30BaHUIO U
caMoo0Opa30oBaHHI0, K aKTUBHOMY TIOJTyUeHHI0 HOBBIX 3HAHUN 110 XUMHU B
COOTBETCTBHH C JKU3HEHHBIMU TTOTPEOHOCTSIMU;

WHTepeca K 0COOeHHOCTSIM TpyJa B Pa3MuuHbIX cdepax rpodeccroHanbHON
JesiTeNTIbHOCTH.

METAIIPEAMETHBIE PE3Y/IbTATBI



MerTaripefiMeTHbIe pe3y/abTaTbl OCBOEHUS MPOrPaMMBbI 10 XUMHW Ha YPOBHE
cpezHero o011ero o6pa3oBaHus BK/IFOUAIOT:

3HaYMMbIe IS (opmMupoBaHUs MHPOBO33peHUs 00yyJaroLuxcst
MeXAUCLUTIIMHApHBIe (MeXIpeJMeTHbIe) 00lijeHayuHble TOHSTHS, OTpaKarolire
L[eJIOCTHOCTb HAyuYHOM KapTWUHbl MHpa M CHeU(PUKY METOAOB [O3HaHMS,
VICTIO/Ib3YeMbIX B eCTeCTBEHHBIX HayKax (Marepusi, BelleCTBO, SHEPIUs, SIBJIeHUe,
TIpOL[eCC, CHCTeMa, HayuHbI ()aKT, NPUHLUI, TUMOTe3a, 3aKOHOMEPHOCTb, 3aKOH,
Teopwusi, UCC/iefloBaHUe, Hab/TtofieHre, U3MepeHre, SKCIIePUMEHT U [ipyTre);

yHUBepCa/lbHble yueOHbIe JelcTBUs (Tl03HaBaTe/bHbIe, KOMMYHUKAaTHBHBIE,

peryJisiTBHbIE), obecrieunBaroIye (dbopMHpoBaHue (PYHKL[MOHA/IbHOU
I'PaMOTHOCTH U COLIMAbHOM KOMITeTeHIIMN 00yYaroLuXCs;
CTI0OCOOHOCTh oOyuarormmxcst HCITI0/Tb30BaTh OCBOEHHBIE

MeXXIUCITUTIZIMHApHbIE, MUPOBO33peHUYeCKUe 3HaHWSA U YHUBepCa/ibHble yueOHbIe
JIeMCTBUS B MO3HABaTe/IbHOM U COL[MATIbHOM TIPaKTUKe.

MerTaripeiMeTHble pe3yJ/ibTaTbl OTPakarOT OBJIaJIeHWe YHUBEPCaTbHbIMU
y4eOHBIMH  TI03HaBaTebHLIMM, KOMMYHUKATUBHBIMA U  PeTyISTUBHBIMH
JIeCTBUSIMU.

ITo3HaBaTe/IbHbIEe YHUBEPCA/IbHbIE yUe0HbIe el CTBUS

1) 6a3oBbIe IoTMYECKHE JeHCTBHUS:

camMoCTosITe/IbHO ~ (OpPMy/MpOBaTb M aKTyaJM3UpOBaTh  Ipo0semy,
paccmaTpyBaTh eé BCeCTOPOHHE;

orpefieNiATh 1le/IM JesiTebHOCTH, 3ajjaBas TlapaMeTpbl U KPUTEPUU UX
JIOCTVD>KEeHUSsI, COOTHOCUTD pe3y/ibTaThl JiesiTe/TbHOCTU C TTOCTaB/IeHHBIMU 1[e/ISIMU;

WCI0/Ib30BaTh TP OCBOEHWW 3HAHUN TPUEMBI JIOTUUECKOTO MBbIIIJIeHUS:
BbIZIEJIATh XapaKTepHble TMPH3HAKKW MOHATUM W YCTaHAB/IMWBAaTh WX B3aUMOCBS3b,
WCTI0/Ib30BaTh COOTBETCTRBYIOIIME TIOHATHS Jijisi 00BbSCHEHUs OTAe/bHbIX (PAaKTOB U
SIBJIEHUM;

BbIOMpAaTb OCHOBAaHUS U KpUTEPUM [jIs  KiaacCH(UKALMA BeIeCcTB U
XMMHWYECKUX Peaklvu;

yCTaHaBMIMBaTh TPUUMHHO-CTIEICTBEHHbIE CBSI3U MEXJYy H3ydaeMbIMU
SIBJIEHUSIMU;

CTPOUTH JIOTUUECKHe pacCyX[eHusi (UHAYKTHBHbIe, [IeAyYKTUBHbIE, TIO
aHaJIoTuK), BBISB/IATb 3aKOHOMEDHOCTM M TIPOTHMBODEUMsi B pacCMaTpUBaeMbIX
sIBJIEHUSX, (DOPMY/IMPOBATh BBIBO/IbI U 3aK/TFOUEHUS;

TIPUMEHSITh B TIpoliecce MO3HAHUS WCIIO/b3yeMble B XUMUU CUMBOJIMUECKUe
(3HaKOBbIe) MO7ie/H, TIpeobpa3oBbIBaTh MO/e/TbHbIE TIPe/[CTaBIeHUs — XUMHUe CKUM
3HaK (CMMBOJI) 3/IeMeHTa, XuMHuueckasi (hopmysia, ypaBHeHHe XUMUUeCKOW peakLvuu
— TIpU pellleHWH y4yeOHBIX T03HaBaTe/NbHBIX W TIPAKTHUECKUX 3aj/lay, MPUMEHSITh



Ha3BaHHbIe MOJe/ibHbIe TPe/CTaB/IeHUs /i BBISBIEHUS XapaKTepHbIX MMPHU3HAKOB
M3yuaeMbIX BellleCTB U XUMHUUeCKUX peakiyi.

2) 6a3oBbIe UCC/Ie0BaTeIbCKUe AeiCTBHS:

B/a/leTh OCHOBaMM METO/IJOB HAyUHOIO TO3HaHUsI BeIeCTB U XUMHUeCKUX
peakiyi;

dbopMyMpOBAaTh 1ie/K U 3a/laud UCC/IeJOBaHUs], UCTIOb30BaTh IMOCTaB/IeHHbIe
U CaMOCTOsATeTbHO C(hOpMYy/IMPOBaHHbIe BOMPOCHI B KauecTBe WMHCTPyMeHTa
TO03HaHWsI ¥ OCHOBBI Jijisi (POPMUPOBAHUS TUTIOTe3bI 10 MPOBEpPKe TPaBUIbHOCTU
BBbICKA3bIBaeMbIX CYK/[€HHM;

BJa/IeTh HaBbIKAMU CaMOCTOSITE/IbHOTO TIJITAHUPOBAaHUS U TIPOBe/leHUs
yueHUUeCKUX 3KCIIepUMEHTOB, COBEepIIIeHCTBOBAaTh yMeHHsl Hab/o[iaTh 3a XO/0M
mpoLjecca, CaMOCTOSITe/IbHO TPOTHO3MPOBaTh €ro pe3ysbrar, (OpMy/IHMpoBaTh
0000111eHHs ¥ BBIBOZIbI OTHOCUTETHHO JJOCTOBEPHOCTH pe3y/IbTaTOB MCC/IeI0BaHUS,
COCTaB/ISTh 000CHOBAHHBIM OTYET O TIPOJIe/IaHHOM paboTe;

npuoOpeTaTh OMbIT YYEeHUUECKOW MCC/Ie[IOBaTe/TbCKOM W TPOEKTHOM
JesITe/IbHOCTH, TIPOSIBJISAITE  CTIOCOOHOCTh UM TOTOBHOCTH K CaMOCTOSITE/IbHOMY
TIOVCKY MeTO/IOB peIlleHUs] TPaKTUUeCKUX 3afiay, TMPUMEHEHWI0 pPa3IUYHBIX
MeTOZIOB TTO3HAHUSI.

3) pabora c uadopmariueii:

ODUEHTHPOBAaTbCSI B pa3/IMUHbIX MCTOYHMKAX WHMOpMaluu (HayuHO-
TIOTy/ISIPHAasi IMTepaTypa XWUMWUYECKOTO COfiepKaHWsl, CIpPaBOYHbIe TI0COOUS,
pecypcbl MHTepHeTa), aHa/IM3MpOBaTh MH(OPMALIMIO pa3/UYHbIX BUAOB U (opM
Tipe/iCTaB/IeHus, KpUTHYECKU OLIeHUBATh eé JI0CTOBEPHOCTh 1
HeTpOTHBOPEUHBOCTb;

dbopMyMpOBaTh 3arpoChl U MPUMEHSTh pa3/uyHble MEeTOAbI MPHU TIOHMCKe U
orbope wuHbOpPMaIMK, HeOOXOAMMOW [Jis  BBINIOJIHEHUS y4yeOHBIX  3a/au
OIpe/ie/IEHHOIO TUIIa;

nproOpeTaTh OMBIT HCIOAB30BaHUS HHGMOPMaI[MOHHO-KOMMYHHUKATHBHBIX
TeXHOJIOTHH ¥ Pa3/MUHbIX TIOMCKOBBIX CHUCTEM;

CaMOCTOSITeJTLHO ~ BbIOMpaTh  ONTHMajibHYyO  (OpMy  TIpeAcTaB/ieHUs
vHdopmaiu (cxembl, TpadUKy, AUarpaMMbl, TaOMULIbI, PUCYHKU U APYTHE);

WCTIO/Th30BaTh HAayUHbIH S3bIK B KaueCTBe CPe/[CTBa MpH paboTe ¢ XUMUUeCKOU
vH(dOpMaliell: NpUMeHsATb MeXIpeaMeTHble ((du3udeckde UM MaTeMaTUuecKue)
3HAaKU U CUMBOJIBI, (hopMy/ibl, abOpeBUaTypbl, HOMEHK/IATYpY;

HCII0/Ib30BdATh 3HAKOBO-CHMMBOJ/IMUEeCKHE CpeiCTBd HAIVIAAHOCTH.

KoMMyHUKaTHBHbIe YHHBepPCa/IbHbIe YueOHbIe JeHCTBHUS:



3aflaBaTh BOTIPOCHI I10 CYITIeCTBY 00CYKAaeMOoi TeMbl B X0/ie Arajiora u/uim
JIMCKYCCHUH, BbICKa3bIBaTh UzieU, (POPMYIUPOBaTL CBOU MPeJI0KEHUS
OTHOCUTE/IbHO BBITIOJIHEHUS TIPEIJIOKEHHOU 3a/1auy;

BLICTyIIaTh C TIpe3eHTalvell pe3y/IbTaTOB TO3HABATeIbHON /1esTebHOCTH,
TIOJTyUe€HHBIX CAaMOCTOSITE/TbHO WJTH COBMECTHO CO CBEPCTHUKAMM TIPH BBITOTHEHUH
XUMHUUECKOTO 3KCIIEPUMEHTa, TTPAKTUUeCKOW paboThl 10 WCCIeJOBAaHUIO CBOWCTB
M3yuaeMbIX BeIeCTB, peasn3alui yueOHOTro TIpoeKTa, ¥ (POpMy/IHpOBaTh BBIBO/BI
10 pe3y/bTaTaM IPOBEJEHHBIX MCCAeJOBAHUM IyTEM COIVIACOBAHMS TO3UIUH B
xo/le 006Cy>K/IeHUsI 1 0OMeHa MHEHHUSIMHU.

PerynAaTUBHbIEe YHUBepca/ibHbIe yueOHbIe JeHCTBHA:

CaMOCTOAITE/IbHO IIJIAHUPOBAaTh M  OCYLLECTBJIATb CBOK I103HABAaTe/IbHYIO
JesiTeNIbHOCTh, Ompefesisis e€ 1ead U 3aZjaud, KOHTPOJIMpPOBaTb W 1O Mepe
He0oOX0/IMMOCTA KOPPeKTUpPOBaTh TpeJjaraeMblii anrOpuTM JIeCTBUM  TpHU
BBITIOJTHEHUM yueOHBIX U WCCIAeOBaTebCKUX 3ajiadu, BbIOMpaTh Haubosee
3 heKTUBHBIA Cr10COO WX pellleHdsT C YYETOM TIOMy4YeHHWsS] HOBBIX 3HaHUH O
Bell[eCTBaX U XUMUUECKUX peakiusiX;

OCYILLIeCTB/ISITb CaMOKOHTPOJIb [IeATe/IbHOCTM Ha OCHOBE CamoOaHaau3a U
CaMOOLIeHKH.

INPEAMETHBIE PE3YJ/IBTATbBI

[TpenMeTHbIe pe3y/bTaThbl OCBOEHHs TIPOrPaMMbI 110 XUMUU Ha yI/TyO/aEHHOM
yPOBHE Ha YPOBHe cpeHero o01iero o6pa3oBaHust BKIIOUAIOT CTielfuduueckKue s
yueOHOro npeiMeTa «XHUMHs» HaydHble 3HAHUS], YMEHUSI U CTIOCOObI /1efiCTBUi 110
OCBOEHHIO, UHTeprpeTaluy U npeoOpa30BaHUI0 3HAHWM, BU/IbI AeSTebHOCTU TI0
TIOJTyUeHHUI0 HOBOTO 3HAHWS W TIPUMEHEHHUIO0 3HAaHWM B PA3/MUHBIX y4eOHBIX
CUTYalUsIX, a TAKXXe B peabHbIX )KU3HEHHBIX CUTYyalUsiX, CBSI3aHHbIX C xumuel. B
rporpaMme I0 XWMHW TpeJMeTHble pe3yabTaThl TMpPeACTaB/leHbl [0 Trojam
V3y4YeHwUsl.

10 KJ/TACC

[TpenMeTHble pe3yabTaTbl OCBOeHUsI Kypca «OpraHuueckas XUMMsI»
OTPa’karoT:

c(hOpMUPOBaHHOCThL MpEACTaB/IEHUI: O MeCTe W 3HaueHWW OpraHuyvecKou
XUMUU B CHUCTeMe eCTeCTBEHHBIX HayK M eé poyiu B obecrieueHHWr yCTONUHMBOTO
Pa3BUTHS Ue/IOBEUeCTBA B pellleHnH MpobieM 3K0/IOTUUeCKOM, SHepreTHueCKOU U
TUIIeBol 6e30MacHOCTH, B Pa3BUTHUM MeUWIIMHBI, CO3JaHUM HOBBIX MaTepHaJIOB,



HOBBIX VICTOYHUKOB SHepruy, B obecrieueHrn paLMOHAIBHOTO
NIPUPO/IONOb30BaHus], B (OPMUPOBaHMM MHPOBO33peHUs U 00Ilell Ky/abTypbl
yesI0BeKa, a TAKXKe SKOJIOrMUeCKd 000CHOBaHHOI'O OTHOLIEHHS K CBOEMY 3/10pPOBbIO
Yl TIDUPOZIHOM CpeJie;

B/aJleHMe  CUCTeMOM  XMMHYeCKHMX  3HaHWM, KOTopasi  BKJ/IOYAeT:
OCHOBOMO/IAraroLye MoHITUS — XUMUUeCKUW 3/1IEMEHT, aToOM, SiIpO U J1eKTPOHHas
obonouka aroma, s-, p-, d-aToMHble OpOWTanM, OCHOBHOE M BO30YXIEHHOE
COCTOSIHUSI aToMa, rubpuau3aiusi aTOMHbIX opOuTased, HWOH, MOJIeKyIa,
BaJIeHTHOCTb, 3/IEKTPOOTPHULATE/IbHOCTb, CTeNleHb OKMC/IeHUSl, XUMUUYeCKasl CBA3b,
MOJIb, MOJISIpHasi Macca, MOJISIpHbIA 00BEM, yIyIepoJHbIN CKesleT, (GyHKL[MOHaIbHas
rpynna, pajyKaa, CTPYKTypHble (opmynbl (pa3BépHyThle, COKpallEHHBbIE,
CKeJleTHbIe), W30Mepusl CTPYKTypHas ¥ MPOCTPAaHCTBEHHasi (reoMeTpuuecKas,
ONTHMYecKasl), HW30Mepbl, TOMOJOTMUeCKUM PpsiZi, TOMOJIOTH, YITIEBOZOPOZABI,
KHC/IOPOJ- U a30TCOJepsKallie OpraHuyeckye COeJuHEeHHsi, MOHOMep, MOUMep,
CTPYKTypHOE 3BE€HO, BBbICOKOMOJIEKY/ISIDHbIE COeJUHEHMS; TEeOPDUM, 3aKOHBI
(mepuomnueckuit 3akoH [I. V1. MeHpeneeBa, Teopus CTPO€HUsI OpraHhyeCKuX
BemjecTB A. M. ByTsiepoBa, 3ak0H cOXpaHeHHsI MacChl BeIeCTB, 3aKOH COXpaHEeHUs
Y TIpeBpallieHUs] SHEpPruM INpU XMMUYEeCKHMX peakLUsX), 3aKOHOMEePHOCTH,
CUMBOJINUECKUM $I3bIK XUMHWM, MUDOBO33DEHUECKHEe 3HaHUS, JIeXKalllhie B OCHOBE
TTIOHUMAaHUS TIPUUMHHOCTY U CUCTEMHOCTH XMMUUECKUX SIBJIEHWH; Tpe/ICTaB/IeHUs
0 MeXaHM3MaxX XMMHYEeCKHUX peaklui, TepMOJUHAMHUeCKMX W KHWHeTHYeCKUX
3aKOHOMEPHOCTSIX MX ITPOTeKaHKsl, O B3aMMHOM B/IMSIHUY aTOMOB U I'PYIIIT aTOMOB B
MoJieKynax (MHAYKTUBHBIA U Me30MepHbIM 3¢ @dekTel, opreHTanThl [ u Il poxa);
dakTosoruueckre CBefleHUss O CBOMCTBAaX, COCTaBe, IMOJNyuyeHHU U Oe3o0macHOM
WCTIO/Nb30BaHUM Ba)KHEMIIIMX OpPraHWYecKuX BellecTB B OBbITy U TpaKTUueCKOn
JlesiTeIbHOCTU ~ YesioBeKa,  OOIIMX  HayyHbIX  [PUHLMIAX  XUMHYeCcKOro
NIPOM3BO/CTBa (Ha IIpUMepe NIPOM3BO/CTBAa METAHO/Ia, ITepepaboTku He(hTH);

C(hOPMUPOBAaHHOCTb YMEHUWM: BBISIBJISATh XapaKTepHble TPU3HAKW ITOHSITHM,
yCTaHaB/IMBaTb UX B3aWMOCB$I3b, HCII0/Ib30BaThb COOTBETCTBYHOIME TMOHSTUS MPU
OIKCaHWY COCTaBa, CTPOEHUS U CBOMCTB OPraHUUeCKUX COeSUHEeHU;

c(hOpMHUPOBaHHOCTb YMEHUM:

VICTI0/Ib30BaTh XWUMHUUECKYH) CUMBOJIMKY [i/I1 COCTaBJ/IeHUSI MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAILIEHHbIX U CKeJIeTHBIX) (POPMY/T OpraHuyeCcKux
BelleCTB;

COCTaB/ISITh YPaBHEHHsI XUMUYECKUX peaklMhd U pPacKpbIBaTb MX CYIIHOCTb:
OKHC/IUTE/IbHO-BOCCTAHOBUTE/IBHBIX ~ peakluid  MOCPeJCTBOM  COCTaBJ/IeHHUS
5/IEKTPOHHOTO 0ajiaHca 3TUX peaklUid, peakluii HOHHOTO OOMeHa MyTéM
COCTaBJIeHUS UX TOJIHBIX U COKPALLIEHHBIX MOHHBIX ypPaBHEeHW;



W3roTaB/IMBaTh MOJEIN MOJIEKYJ OPraHUYeCKUX BeIeCTB Ji WIHOCTPaLUn
VX XUMUYECKOTO U NPOCTPAHCTBEHHOT'O CTPOEHUS;

c(hOpMHPOBaHHOCTb YMEHWW: yCTaHABIMBaTh MPUHAJIE)KHOCTh U3yUeHHBIX
OpraHMYeCcKHUX BeLJeCTB [0 MX COCTaBy M CTPOEHHI0 K OIpefeéHHOMY
K/IaCCy/Tpylre COeJIVHEeHWM, JaBaTb WM Ha3BaHUS IO CHUCTeMaTuyeCKOou
HomeHk/atype (IUPAC) u npuBOJWTb TpUBHaAbHble Ha3BaHUS /i OTAe/bHBIX
Tipe/iCTaBUTe/Ield OpraHuYeCcKUX BelecTB (3TWIeH, alleTWIeH, TOMyoJl, [JIULePUH,
STUIEHIJIMKOJIb, (PeHOJI, (opmanblerusi, aleTaabJernuf, areToH, MypaBbHHas
KHUCJIOTa, YKCyCHasi KMCJI0Ta, CTeapUHOBast, OJIeMHOBAsA, MaJIbMUTUHOBas KUC/IOTHI,
IJIMLWH, aJlaHWH, MaJbTo3a, (PPYKTO3a, aHW/IWH, AUBUHWJI, U30IPEH, XJIOPOIIPEH,
CTUPOI U [IpyTHe);

Cc(hOpMUPOBaHHOCTb yMEHUs ONpefefsiTb BUJ XUMHYECKOM CBSI3U B
OpraHhuYeCKUX COeJWHeHUsIX (KOBa/leHTHas Y WOHHAas CBSi3b, O- W TI-CBA3b,
BOJIOPO/HAs CBSA3b);

c(hOpMUPOBAaHHOCTb yMEHHUsI TIPUMEHSTh II0/I0)KEHHSI TEeOPUM CTPOEeHUs
opranuueckux BeirjectB A. M. Bytneposa /151 00bsicCHeHUsT 3aBUCHMOCTH CBOMCTB
BelLleCTB OT UX COCTaBa U CTPOEHUS;

c(hOpMUPOBAaHHOCTb ~ YMEHWM  XapaKTepu30BaTb  COCTaB, CTPOEHMUeE,
(dbu3Mueckue M XUMHUYECKHMe CBOWCTBAa TUMNMWYHBIX TpeCTaBUTe/Ied pa3IuYHbIX
KJIaCCOB OpPraHUYeCKHX BeIlleCTB: aJKaHOB, LIMK/I0AJKaHOB, aJIKeHOB, ajKaJHueHOB,
a/KWHOB, apOMaTUYeCKWX YIVIEBOOPOAOB, CIIUPTOB, a/bleru/oB, KeTOHOB,
KapOOHOBBIX KHCJIOT, TIPOCTBIX U CJIOKHBIX 3(UPOB, KUPOB, HUTPOCOEJUHEHUN U
aMUHOB, aMHHOKHUC/IOT, 0esKOB, yI/eBOJOB (MOHO-, AW- W TI0JMCaxapu/ioB),
WTIOCTPUPOBaTh ~ TeHETHUYeCKylH  CBSI3b  MEXAY HUMU  ypPaBHEHUSIMU
COOTBETCTBYIOILMX XWUMHUECKHMX peakluil C WCIO0Ib30BaHUEM CTPYKTYPHBIX
hopmyr;

c(hOpMHUPOBaHHOCTb yMeHHUs TIOATBEP)K/aTb Ha KOHKDETHBIX MpUMepax
XapakTep 3aBUCHMOCTU peaKI[MOHHOW CIIOCOOHOCTH OpPraHWYecKUX COeJIrHEeHU
OT KPaTHOCTHA W THUIIAa KOBa/JIeHTHOM CBSI3U (O- W TI-CBSI3W), B3aUMHOIO BJIASIHUS
aTOMOB U TPYIII aTOMOB B MOJIEKYJ/IaX;

c(hOpMHPOBaHHOCTb YMEHHs XapaKTepU30BaTh MCTOYHHKHU YIJIEBOAOPOIHOIO
celpbsi  (HeTb, TIPUPOAHBIA Ta3, Yrojb), CIOCOObI ero TepepaboTKU W
TIpaKTUUeCKoe MMpUMeHeHHe TTPOAYKTOB 1epepaboTky;

c(hOpMUPOBaHHOCThL BJIaZIeHUs] CUCTEMOM 3HAaHUW O eCTeCTBEHHO-HayUHbIX
MeToZiaX TMO3HaHUS — HaOMIOAeHUH, W3MepeHUH, MOJIe/TMPOBAaHUU, IKCTIepUMEeHTe
(peaslbHOM U MBICJIEHHOM) ¥ YMEHUS IPUMEHSITh 3TH 3HaHUS;

c(hopMUPOBaHHOCTh yMeHUs TIPUMEHSTh OCHOBHbIE onepanuu
MBIC/TUTE/ILHOM [leATe/lbHOCTH — aHaAu3 W CUHTe3, CpaBHeHHe, 0000iieHue,



CUCTeMaTU3allvio, BbisB/IeHWEe TPUUMHHO-CIe/ICTBEHHbIX CBSi3el — [JIs1 U3yueHus
CBOWCTB BeIleCTB U XUMUYECKHX pPeaklyu;

c(hOpMUPOBAaHHOCTb YMEHWI: BbISB/SATh B3aMOCBSI3b XUMUUECKUX 3HAaHUN C
TIOHATUSMU U TIPEJCTaB/IeHUSIMU [IPYTUX €CTeCTBEHHO-HAyUHbIX TpeJMEeTOB Jisi
Oosiee 0CO3HAHHOTO TIOHWUMAHUS CYIIHOCTH MaTepHajbHOTO €[IWHCTBA MHpa,
WCTIO/Ib30BaTh CUCTEMHbIE 3HAHUS 10 OpraHUUeCKOW XUMUU /51 0OBsICHEHUS U
TIPOrHO3UPOBAHUS sIBJIEHUH, UMEIOLLMX eCTeCTBeHHO-HAyUHY0 IIPHUPOAY;

chOpMUPOBAaHHOCTb yMEHWMW: TPOBOAUTH pPACUéTbl MO XUMUYECKUM
dbopMysiaM ¥ ypaBHEHHUsIM XMMUUEeCKUX peakiuii C MCI0/ib30BaHUeM (r3UueCcKrux
BeMUMH (Macca, 0OBEM Ta30B, KOJMYECTBO BelleCTBa), XapaKTepU3YyHOIIUX
BellleCTBa C KOJIMYECTBEHHOW CTOPOHBI: PAaCyéThl MO HAXOXKIAEHUI0 XUMUUeCKOM
¢dbopMynbl BelljecTBa MO M3BECTHBIM MAaCCOBBIM JOJSIM XUMUUECKUX 371€MEHTOB,
TIPOZIYKTaM CTOpaHUs, TVIOTHOCTH Ta3000pa3HbIX BeIlleCTB;

c(hOpMUPOBaHHOCTb YMEHMI: TIPOrHO3MPOBATh, aHATM3UPOBaTh U OLIEHUBATh
C TIO3WIMMA  9KOJIOTUUeCKOW  6e30macHOCTM  TIOC/Te[CTBUS  OBITOBOM U
TIPOU3BO/ICTBEHHOM JIesITe/TbHOCTH UesioBeKa, CBS3aHHOU C riepepaboTKOM BelllecTs,
WCTIO/Th30BaTh TI0/TyUeHHbIe 3HAHUS [JIs IPUHATHS TPAMOTHBIX pellieHui 1pobsiemM
B CUTYaLUsIX, CBA3aHHBIX C XUMUEW;

c(hOpMUPOBAaHHOCTh YMEHHUI: CaMOCTOSITe/IbHO ITUIaHMPOBaTh U TIPOBOJUTH
XUMHUUECKUI 3KCepUMeHT (TIo/lyuyeHWe M U3yueHue CBOMCTB OpraHuueCcKuX
Bell[eCTB, KaueCTBEeHHble peakl[Mu YIJIeBOJOPOAOB pa3/IMUHbIX K/IaCCOB W
KUCJIOPOACOAEp KalliuX OpraHWYeCcKUX BeIeCTB, pelleHre >SKCrepUMeHTalTbHbIX
3aZlauy 10 pacro3HaBaHUID OpraHUYeCcKUX BelecTB) C COOMOeHreM TpaBuUil
Ge3omacHoro obpallleHusi C BellleCTBAaMU U JiabopaTopHbIM 000pyZIOBaHUEM,
dbopMmynMpoBaTh 1je/lb UCC/e[OBaHUs, TPeACTaBAsAThL B pa3/dyHoOi (opme
pe3y/bTaThl SKCIepUMeHTa, aHa/IM3UpOBaTh U OL|eHUBaTh UX JJOCTOBEPHOCTH;

c(hOpMUPOBaHHOCTh YMEHUIA:

cobsrofiaTh TIpaBU/Ia KOMOTUYECKH LiesiecooOpa3Horo roBefieHusi B ObITY U
TPYZIOBOM [leSiTeJIbHOCTA B 1ieJ/isIX COXPAaHeHUs] CBOEro 3[0POBbs, OKpYyXKarollei
TIPUPOJIHOM CPeJibl U IOCTY)KEHUS €€ YCTOMUUBOTO Pa3BUTHS;

OCO3HaBaThb OMAaCHOCTb TOKCHMYECKOTO JeWCTBUS Ha >XUBbIe OPraHU3MBbI
orpe/ie/IEHHbIX OPraHUYeCcKUX BelleCTB, TOHKMMasi cMbIC/ nokasarens [1JK;

aHaJ/IM3UPOBATh 1]e/IecO00pPa3HOCTb TIPUMEHeHHsI OPraHuYecKHX BeIeCTB B
TIPOMBIIIJIEHHOCTH U B OBITY C TOUKH 3peHUsI COOTHOIIIEHHST PUCK-TIONb3a;

c(hOpMUPOBAaHHOCTh YMEHHUM: OCYIeCTB/SATh Lie/ieHarpaBAeHHbId TOUCK
XUMUYeCKON MHPOPMALIMU B pa3/IMUHbIX UCTOUYHHUKAX (HayuHasi U yueOHO-Hay4Hast
nuTeparypa, CpeAicTBa MacCoBOM UH(opMaluy, IHTepHeT U Ipyrue), KpUTHYeCKU
aHa/IM3UPOBaTh XMMUUECKYI0 UH(OpMalLvio, repepabaTbiBaTh €€ 1 UCI0/b30BaTh B
COOTBETCTBUMU C MOCTaB/IEHHOW yueOHOM 3a/1aueil.



11 K/TACC

[TpeagmeTHble pe3y/ibTaThl OCBOeHUst Kypca «OOIjas ¥ HeopraHudeckas
XUMHUST» OTpaykaroT:

Cc(hOpPMUPOBAaHHOCTb TIPE/CTABJE€HUM: O MarepuajlbHOM e[UHCTBE MUPa,
3aKOHOMEpPHOCTSIX Y T103HaBaeMOCTH $IBJIeHWW MPUPOJbl, O MeCTe U 3HaueHUU
XUMHUU B CHUCTeMe eCTeCTBEHHBIX HayK M eé poyii B obecrieueHHWH yCTONUHMBOTO
pa3BUTHS, B pellleHWH MpobseM 35KOJ0rMueckoi, SHepreTUueCcKol W TMUILeBOU
6e30MacHOCTH, B Pa3BUTUM MeAWLIMHBI, CO3/laHUM HOBBIX MaTepyajioB, HOBBIX
HCTOUYHHUKOB 3HEPTyd, B oOecrieueHWM paljMOHAIBHOTO TPHUPOAOIIO/Ib30BaHus, B
dbopMUpOBaHMM MHPOBO33peHHsT U O00Ieill Ky/JIbTyphl UesioBeKa, a TaKxkKe
9KO/IOTUUeCKU OOOCHOBAHHOTO OTHOLIEHWs] K CBOEMY 3/I0POBbIHO W TIPUPOJHOU

cpene;
BlaJleHWe  CUCTeMOW  XMMUYeCKWX  3HaHWM, KoTopasi  BKJ/IIOYaeT:
OCHOBOTIO/IArarolfe TOHATUS — XUMHUUeCKWi 37eMeHT, aToM, spo aToMma,

M30TOIIbl, 37IeKTPOHHAsi 000JI0UKa aToma, S-, p-, d-aTOMHbIe OpbuTaaM, OCHOBHOE U
BO30Y)K/IEHHOE COCTOSSHUS aTOMa, TMOpHAM3aivis aTOMHBIX OpOWTasel, WOH,
MOJIEKyJla, BaJleHTHOCTb,  3JIEKTPOOTPHULIATE/ILHOCTb, CTeleHb  OKUC/IeHUS,
XUMUYecKass CBs3b (KOBajieHTHasi, WOHHas, MeTa/ulhueckasi, BOZAOpOJHas),
KpUCTA//IAUeCKasi pelléTKa, XWMUYecKass peaklusi, pacTBOpP, 3JIEKTPOJIUTHI,
HEe>3JIeKTPOJIUTBI, 3JIEKTPOJIMTUYeCKas AUCCOLMaLus, CTeleHb AUCCOLMALUU,
BOJIOPOZAHBIA TIOKa3aTejib, OKWUC/IUTEb, BOCCTAHOBUTE/b, TEIJIOBOU 3(PdeKT
XMMHUECKOW peakluu, CKOPOCTb XMMHUUECKOW peakluy, XUMUYeCKoe PaBHOBECHE;
TEOPUM W 3aKOHBI (Teopusi 37eKTPOJIUTUUECKOW AUCCOLMALU, TepuouveCcKui
3akoH /I.11. MeHzienieeBa, 3aKOH COXpaHEeHWs1 MacCChl Bell|eCTB, 3aKOH COXPaHeHUs U
TpeBpall[eHHs] SHepruy MpU XMMUYeCKUX PeaklUsX, 3aKOH MOCTOSTHCTBA COCTaBa
BeleCTB, 3aKOH /[eWCTBYIOL[MX MacC), 3aKOHOMEPHOCTH, CHUMBOJIMUECKUHN SI3bIK
XMMWHY, MHPOBO33pDEHUYECKHEe 3HaHUs, Jiexaljue B OCHOBE TIOHMMaHUs
MPUYMHHOCTU U CUCTEMHOCTA  XUMUUECKUX  SIBJICHUM;  COBPEMEHHbIe
Tpe/iCTaB/eHdss O CTPOEHWM BellleCcTBAa Ha aTOMHOM, WOHHO-MOJIEKY/ISIPHOM U
HaJMOJIEKYJISPHOM YPOBHSIX; TIPEACTAaBJI€HUS O MexaHu3MaX XUMUUeCKHUX
peakiui, TepMOAWHAMUUECKMX M  KUHETHUYECKHMX 3aKOHOMEPHOCTSX X
TPOTEKaHUs, 0 XUMHUUECKOM PaBHOBECUM, PAaCTBOpax W [AUCIIEPCHBIX CHUCTEMAX;
dakTosoruueckrue CBe/ieHHs O CBOMCTBax, COCTaBe, TOJyueHWH U 0Oe30rMacHOM
WCTIO/Tb30BaHUM BayKHEMILIMX HeOopraHUueCKUX BellecTB B ObITY M IMpaKTHUeCKOi
JesiTeTbHOCTH ~ Ye/ioBeKa,  OOIMX  HayyHbIX  TIPUHI[MIIAX  XWUMHUUECKOTO
TPOM3BO/ICTBA;

c(hOpMUPOBAaHHOCTb yYMEHUH: BBISIBJISATh XapaKTepHble TPU3HAKU TTOHSTHMA,
yCTaHaB/IMBaThb MUX B3aUMOCBS3b, UCIOJIb30BaTh COOTBETCTBYIOLLME TOHATUS TPU
OMNMCAaHWU HeopraHWveCKUX BelleCTB U UX MpeBpallleHul;



c(hOpMUPOBAaHHOCTb yYMEHUsI HCII0/Ib30BaThb XWMHUUYECKYI0 CUMBOJIUKY ISl
coctaBieHusi (OpPMy/a  BelleCTB W ypaBHEHHWM XUMHUUYECKUX  peakLui,
cucrematruueckyro HoMeHkatypy (IUPAC) u TprBHasibHbIe Ha3BaHUS OT/AE/bHBIX
BellleCTB;

c(hOpMUPOBaHHOCTh YMEHHUsI OTMpeZiesiiTh BaJIEHTHOCTh U CTeleHb OKUC/IeHUS
XUMUYECKUX 3JIEMEHTOB B COEJVHEHUSX, BUJ, XMMHUECKOM CBSI3U (KOBasjieHTHasl,
VIOHHAasl, MeTa/uldueckasi, BOJOpPOJHAsi), TUMN KPUCTa/UIMUECKOM pEeLIETKU
KOHKDEeTHOI'O BellleCTBa;

c(hOpMUPOBAaHHOCTh YMeHUSI OOBSICHATH 3aBUCHMOCTH CBOWMCTB BEIIECTB OT
BUJla XMUMHYECKOW CBS3M W THUIMA KPHUCTA/UINUECKOW peIéTkd, OOMeHHbIH U
JIOHOPHO-aK1[eMTOPHbIN MeXaHU3Mbl 00pa30BaHUs KOBaJIeHTHOM CBSI3Y;

C(hOPMUPOBAaHHOCTb  yYMEHMWM:  KJIaCCA(PULIMPOBaTh:  HeOpraHWYecKue
BellleCTBa 10 UX COCTaBY, XUMUYECKHe PeaKL1u 0 Pa3/IMYHbIM MPHU3HAKaM (YUCTy
Y COCTaBy pearvpymollydX BellecTB, TEIJIOBOMY 3((eKTy peakLUd, U3MEHEHHUIO
CTerleHeld OKMCJ/IeHUSI 37eMeHTOB, 00paTUMOCTH, Yy4YacTHI0 KaTajud3aropa W
JpyTHe); CaMOCTOSITe/IbHO BbIOMPaTh OCHOBAHUS Y KPUTEPUH [Jisl KiacCUpUKaIuu
M3y4yaeMbIX Bel[eCTB U XUMUYeCKUX PeaKLui;

c(hOpMUPOBaHHOCTb YMEHMSI PAaCKPbIBaTh CMbIC/ MEPUOAUUECKOro 3akoHa [l.
. MeHieneeBa U JleMOHCTPUPOBATb €ro CUCTeMAaTHU3UPYIOLYI0, 00bSICHUTETbHYIO
Y TIPOTHOCTUYECKYHO (DYHKLIH;

c(hOpMUPOBAaHHOCTh YMEHHWM: XapaKTepu30BaTh 3JIEKTPOHHOE CTpPOeHUe
aTOMOB M MOHOB XUMHUYECKUX 3JIEMEHTOB I[1epBOrO—YeTBEPTOrO I1epUO0OB
[Tepuomuueckor  cuctembl  [I.U. MeHpeneeBa, WUCIIOJIb3y ~ TOHATUA
«3HEepreTUYeCKHe YPOBHW», «3HEPreTuYecKhe IMOAYPOBHW», «S-, p-, d-aTOMHBbIe
opbuTtani», «OCHOBHOe W BO30y)KAEHHOe JHepreTUUeCKWe COCTOSTHUSI aToMay;
OOBSICHATb 3aKOHOMEPHOCTH H3MeHeHHs CBOWCTB XHMHUUECKHX 3/IeMEHTOB U HX
coefvHeHW 1O Tiepuojgam u rpynnam [lepuoguueckort cucremsr [, U.
MeH/eneeBa, BajleHTHble BO3MOKHOCTU aTOMOB 3/IeMEHTOB Ha OCHOBe CTPOEHUs
WX 37IeKTPOHHBIX 000/I0UeK;

chOpMUPOBAaHHOCTh ~ YMEHWM: XapaKTepu3oBaTh (OMHUChIBaTh)  0OIIHe
XMMUYECKHe  CBOWCTBA  BEI|eCTB  pas/lMYHbIX  KJacCOB,  TOATBEP)KJAAaTh
CyLL[eCTBOBaHHWE TeHETMYEeCKOW CBSI3M MeXK[y HeOpraHWueCKUMH BeleCTBaAMHU C
TIOMOILIBK) YPAaBHEHUM COOTBETCTBYIOILIUX XUMUYECKUX PeaKLvi;

c(hOpPMUPOBaHHOCTb ~ YMEHUSI pacKpbiBaTb CYLIHOCTb: OKHUC/IUTETbHO-
BOCCTAaHOBUTE/IbHBIX PeakKI|ii OCPeICTBOM COCTaBJIeHUsT 3/IeKTPOHHOrO OasiaHca
3TUX peakUWi; peaklUili MOHHOTO OOMeHa IyTéM COCTaB/IeHUS] WX TIOJHBIX U
COKpAIlIEHHbIX  WOHHBIX  ypaBHEHWW;  peaklMM  TWUpOJM3a;  peaklui
KOMIT/IeKcoobpa3oBaHUs (Ha TIpUMepe TUPOKCOKOMIT/IEKCOB IIMHKA U aTFOMUHMS);



chOpMUPOBAaHHOCTh yMeHUsT OOBSICHATb 3aKOHOMEPHOCTH IIPOTeKaHUs
XUMUYECKUX peaklui C YYETOM MX SHEepreTMYecKUX XapaKTePUCTHK, XapaKTep
V3MeHeHUs] CKOPOCTM XHWMUUEeCKOW peakiud B 3aBUCUMOCTH OT Pa3MUHbIX
(haKTOpOB, a TaKXKe XapakTep CMeIlleHUs] XUMUYeCKOT0 PaBHOBECHS T/ BIUSIHUEM
BHEIIHWX Bo3AencTBUM (nmpuHLumn Jle Illaresnbe);

c(hOpMUPOBAaHHOCTb YMEHUSI XapaKTepU30BaTb XUMHUYECKHEe peakLuH,
neXkalyue B OCHOBEe TPOMBIIIJIEHHOTO TMOJy4YeHUsI CePHOM KHCJIOThbl, aMMMAKa,
o0Iie Hay4Hble TPUHIUIBI XUMAUYECKUX TPOU3BOJCTB; Iie/ieco00pa3HOCThb
TIPUMeHeHHsI HeOpraHUUeCKUX BeIeCTB B MPOMBIILIEHHOCTA U B OBITY C TOUKU
3peHUs1 COOTHOILIEHUS] PUCK-TI0/b3a;

c(hOpMHUPOBaHHOCTb BJIaJIEeHUs CUCTEMOM 3HaHUKM O MeTOoZaxX Hay4yHOro
TO3HAaHWS SIBJIEHWA TpUPOAbI — HabmogeHne, uW3MepeHHe, MO/eUPOBaHUE,
SKCrepuMeHT (peasibHbIM U MBIC/IEHHBIN), UCTIO/Ib3yeMbIX B €CTeCTBEHHBIX HayKax,
yMeHUsI IPUMEHSTb 3TU 3HaHUS TIPU SKCIIePUMEHTaIbHOM MCC/IeJOBAaHUM BellleCTB
U g OObSICHEHUSI XUMMUECKUX SIBJIEHUM, MMEIoI[UX MeCTo B TPHUPO/e,
MPaKTUUeCKOU JlesiTe/IbHOCTH YesI0BeKa U B OBCEHEBHOM JKU3HU;

c(hOpMUPOBAaHHOCTh YMEeHHs BbISIB/ISITh B3aWMOCBSI3b XUMUUECKUX 3HaHUM C
TIOHSATUSIMA U TIPE/ICTaB/I€HUSIMU APYTUX eCTeCTBeHHO-HAyYHbIX TIPeIMeTOB [JIsi
6osiee 0CO3HAHHOTO TIOHUMaHUSI MaTepUaJTbHOTO eIMHCTBA MUPA;

Cc(hOPMUPOBaHHOCTb YMEHHUS TMPOBOJUTH PpACUYETHI: C HWCMIO/Ib30BaHUEM
TIOHATUM «MaccoBas [TOJISl BellleCTBa B PAaCTBOPE» U «MOJISIPHAs KOHLIEHTPALUS»;
Macchl Bell[eCTBa WM 00bEMa ras3a Mo W3BECTHOMY KOJMUEeCTBY BellleCTBa, Macce
UM 00bEMY OIHOTO U3 YUaCTBYIOIIUX B peakiuM BelljeCcTB; TeryioBoro 3ddekra
peaklyy; 3HaueHusl BOJOPOAHOrO IOKa3aressi PacTBOPOB KHWC/IOT U IIeJIoued C
W3BECTHOM CTeIeHbI0 JUCCOIHAI[iK; Macchl (00BbEMa, KO/MUECTBA BEIIeCTBA)
MPOAYKTa peakiuu, eCcii OJHO M3 MCXOJHBIX BelleCTB JaHO B BHJE pacTBoOpa C
orpe/ie/IEHHONM MaCCOBOM [lo/ieli paCTBOPEHHOI'O BeIeCTBa WM JJaHO B M30BITKe
(MMeeT TIpUMeCH); AOU BbIX0/a MPOyKTa peakiiii; 06hEMHBIX OTHOIIIEHW Ta30B;

c(hOpMUPOBAaHHOCTh YMEHUI: CAMOCTOSITENIbHO TJIAaHUPOBAaTb W TIPOBOAUTH
XUMHUUYECKUM  SKCTiepuMeHT  (TIpoBeleHWe — peakluidi  HMOHHOTO  oOMeHa,
MO TBEpP)KeHNe KauyeCTBEeHHOI0 COCTaBa HEOPraHUUeCKUX BelLeCTB, OMpe/e/ieHre
cpeibl pacTBOPOB BeIeCTB C TOMOILIbI0 WHAWUKATOPOB, W3yYeHWe BJIUSHUS
pa3MuHbIX  (AaKTOPOB HAa CKOPOCTb XUMHWYECKOW peakiud, pelleHue
SKCIIEPUMEHTa/IbHbIX 3afiau 1o TemMaM «Metamibel» U «HemeTtamne») C
cobsofieHrieM mpaBu/ Ge3omacHoro obpailieHust C BellleCTBaMU U JlabOpPaTOPHBIM
obopygoBaHuem, GOpMyIMPOBaThH 1ie/ib UCC/Ie/JOBAHUS, TIPE/ICTaBIATh B PA3/INUHOM
dbopme  pe3ysnbTaThl  JKCMEpUMEHTa, AaHa/JW3UpOBaTb M OLIEHUBATb  UX
JIOCTOBEPHOCTE;



c(hOpMHUPOBAaHHOCTh YMEHHWM: COO/TIOIaTh TIPABHIA TT0/Ib30BaHUsI XUMHUEeCKOH
rnocynoii u maboparopHbIM 00opynoBaHuWeM, oOpallleHHsi C BelllecTBaMH B
COOTBETCTBUU C HWHCTPYKIMSIMU TIO BBLITIOJHEHHIO 1ab0pPaTOPHBIX XUMHUUEeCKUX
OTIbITOB, SKOJIOTHUECKH IjeiecooOpa3HOro TMoBefieHUss B OBITY U TPYAOBOU
JleATeJIbHOCTU B Le/ISIX COXPAHEHHWsI CBOero 370POBbsl, OKPYXKarollel MPUPOJHOU
cpeibl W [JOCTWKEHHS e€ YCTOWUYMBOIO pa3BUTHS, OCO3HAaBaTb OIACHOCTH
TOKCHUYECKOTO [IeWCTBUSI Ha >KUBbIE OpraHW3MbI OMpe/je/IEHHbIX HeopraHuuyeCKUX
Bell|eCTB, MOHKWMas CMbIC nokKasaress [T1K;

c(hOpMUPOBAaHHOCTb YMEHHUM: OCYIIeCTB/SATh lieJieHarpaB/JieHHbI TMOWCK
XUMUUeCKOM MH(POpPMAaLMK B pa3/IMUHbIX UCTOYHUKaX (HayuHasl U yueOHO-Hay4yHas
nuTepatypa, CpeJCcTBa MacCOBOU MH(popMaliuu, IHTepHeT U Jpyrue), KpUuTHUYe CKU
aHa/IM3UPOBATh XUMHUUECKYI0 MH(OpMaliuio, repepadaTbiBaTh €€ U UCI0/Ib30BaTh B
COOTBETCTBHH C TTOCTAB/IEHHOMW yueOHOM 3a/1aueii.



TEMATNYECKOE IVNTAHUPOBAHUE

10 K/TACC
KosinyecTBo uacoB
Ne HanmeHoBaHue pasfe/ioB U TeM OnekTpoHHbIe (LH(POBbHIE)
KonTponbHbie | IlpakTnuecku
n/n NMpOorpaMMsI Bcero oOpa3oBare/ibHbIE Pecypchl
padoThI e padoThI
Pa3pen 1. TeopeTnueckye 0CHOBbI OPraHUYeCKOM XUMHUH
[TpeameT opraHuueckoi xumuu. Teopust
1.1 CTPOEHUsI OpraHUueCKUX CoeJuHeHU! A. 8 https://resh.edu.ru/subject/29/10/
M. ByTtneposa
Wroro no pasgeny 8
Paszgen 2. YiyieBogopoabl
21 IIpenenbHbIe yITIeBOAOPOLI — a/IKaHBbI, c https://resh.edu.ru/subject/29/10/
' LJUKJ/I0A/IKaHbI
29 HernpezienbHble yIyieBogOpO/bl: aKeHbl, 14 1 https://resh.edu.ru/subject/29/10/
’ aJIKaJIMeHbl, aJTKUHbI
23 ApOMaTHUeCKHe YIIeB00pO/Ibl (apeHs) 8 https://resh.edu.ru/subject/29/10/
24 IIpypozHble UCTOYHUKU YIVIEBOLOPOJO0B U 4 https://resh.edu.ru/subject/29/10/
' UX repepaboTka
2.5 ['anorenripon3BoHbIe YITIEBOLOPOLOB 4 1 https://resh.edu.ru/subject/29/10/
Wroro no pasgeny 35
Paszgen 3. Kuciopojcoaep:kanjue opraniuyecKkie CoeiuHeHus1
3.1 CriupteL. deHon 11 1 https://resh.edu.ru/subject/29/10/
3.2 KapOoHuU/IbHBIE COeTUHEHUS: a/TbJETH/IbI U 21 1 https://resh.edu.ru/subject/29/10/

KeTOHBI. Kap6OHOBbIe KUCA0Thbl. C0XKHBIE




3¢upbl. 2KUphbI

https://resh.edu.ru/subject/29/10/

3.3 YrneBoapl 9
Nroro no pasgeny 41
Paszgen 4. AsoTcogepixaiye opraHuyecKue coeMHeHHs

4.1 AmuHBI. AMUHOKUCTOTBI. benku 12 https://resh.edu.ru/subject/29/10/
Wroro no pasgeny 12
Pa3pes 5. BbicOKOMOJIeKy/IApHBIE COeUHEHMS

5.1 BbICOKOMOJIEKY/ISIpHbIE COeJUHEHUST 6 https://resh.edu.ru/subject/29/10/
Wtoro o pasgeny 6
OBIIEE KOJIMYECTBO YACOB I10 102

[TPOI'PAMME




11 KJIACC

HaumeHoBaHMe pa3jesioB U TeM

KosmuecTBO yacos

OneKkTpoHHbIe (LH(POBbLIE)

Ne i/ KonTponbHblie | IlpakTnuecku
NporpamMMsbI Bcero oOpa3oBare/ibHbIe PeCypChl
padoThI e padoThI
Paszgen 1. TeopeTnueckue 0CHOBbI XMMHUH
Crpoenue atoma. [leproanueckuii https://resh.edu.ru/subject/29/11/
11 3aKoH U [leproanueckas cucrteMa 9
' XUMUUeCKuX snemeHToB . U.
MeHpeneeBa
19 Crpoenue BerriectBa. MHOroo6pasue 1 1 https://resh.edu.ru/subject/29/11/
' BEIIeCTB
1.3 XUMIUeCKHe PeaKiii 19 1 3 https://resh.edu.ru/subject/29/11/
Wroro no pasgeny 39
Pazgen 2. Heoprannueckass Xumms
21 HeMeTa/ib 31 1 3 https://resh.edu.ru/subject/29/11/
29 MeTauibl 23 1 2 https://resh.edu.ru/subject/29/11/
Utoro 1o pasgeny 54
Pa3pen 3. Xumusa u )Xu3Hb
M . X
3.1 CTOABL TIOSHATHA B XHMHH. AHMIA 1 9 https://resh.edu.ru/subject/29/11/
JKV3Hb
Nroro no pasgeny 9
OBIIEE KOJIMYECTBO YACOB I10
1 102 4 8

[TPOI'PAMME







ITIOYPOYHOE IVIAHUPOBAHUE

10 KJIACC
KosnuecTBo uacoB
1:; Tema ypoka JnekTpoHHbIe UG poBbIe Vicrio/ib30BaHM
Bcer KonTponeneie | IIpakTHyecku oOpa3oBare/ibHbIe PecypChl o0opyaoBaHusA
= () padoThI e padoThI IlenTpa "Touka
pocra"
[IpeameT u 3HaueHUe bubmioteka LJOK https://lesson.academy- | ITK, ipoekTop.
OpraHuueCcKod XUMUH, content.myschool.edu.ru/lesson/a9f3d191-
Tipe/iCTaB/IeHre O 1 Sele-4e24-ac02-efb16fa49f6a?backUrl=
MHOTo00pa3uun %2F04%2F10
OpraHUueCKUX
coeZIMHeHU
OneKTpoHHOe https://resh.edu.ru/subject/29/10/ 1K, mipoekTop.
CTpOeHHe aToMa
yrnepoza (0OCHOBHOe U
BO30Y)KIEHHOE {
COCTOSIHUSA).
BasienTHBIE
BO3MO)KHOCTH aToMa
yriiepojia
XyMUUecKasi CBsI3b B 1 bubmuoteka LIOK https://lesson.academy- | I1K, rpoekTop.
OopraHu4eCcKux content.myschool.edu.ru/lesson/a9f3d191-
COeIMHEHUSIX. S5ele-4e24-ac02-efb16fa49f6a?backUrl=
MexaHu3Mmbl %2F04%2F10
obpa3oBaHus
KOBAJICHTHOU CBSI3U,
Crioco0bl pa3pbiBa




CBsI3el

Teopusi cTpoeHust

bu6moreka IIOK https://lesson.academy-
content.myschool.edu.ru/lesson/c935a58c-

OpraHuueCKUX
coequHeHmii A. M. ab0e-4c59-9dcf-20517ae4b52e?backUrl=
B %2F04%2F10

yT/I€pOBa

1K, npoekTop

Buger uzomepun:
CTPYKTYypHas,
NIPOCTPaHCTBEHHas!.
O/NeKTPOHHbIEe

3¢ deKThl B MOsieKyiax
OpraHhvyeCcKHux
COoeIMHeHUU

https://resh.edu.ru/subject/29/10/

MK, npoektop

IIpencrasienue o
K1accupuKalyy 1
cUCTeMaThuecKas
HOMEHKJ/IaTypa
(IUPAC)
OpraHu4eCcKUx
BeLLeCTB

bubmoteka [JOK https://lesson.academy-
content.myschool.edu.ru/lesson/726ee099-
e1a9-410f-b8be-b4cb589aead1?backUrl=
%2F04%2F10

1K, rpoekTop.

BxoHast KOHTpOJ/IbHAs
pabota

MK, npoektop

Knaccudukanus
peakiuii B
OpraHnYeCcKor XUMUH .
Cucremarur3anys 1
0000111eHMe 3HaHUM T10
TeMe

https://resh.edu.ru/subject/29/10/

MK, npoektop

AJIKaHbI:
rOMOJIOTUYeCKUY PSifT,

bub6moreka [IOK https://lesson.academy-
content.myschool.edu.ru/lesson/4038171e-

Harurk
TeMIlepaTyphbl




obmasi hopmyra, 4158-4bd1-ae98-18dc1cfb9399 T/IaTUHOBBIM.
HOMeHK/IaTypa u [TepcoHanbHbIM
M30Mepus, KOMITBIOTEp.
3/IEKTPOHHOE U
TIPOCTPAaHCTBEHHOE
CTPOEHHE MOJIEKY/T
Bubmoreka LJOK https://lesson.academy- | daTumk
DyBMUecKIe i content.myschool.edu.ru/lesson/4038171e- | TeMmnieparypsl
10 XUMMMeCKIe CBOMCTBA 4158-4bd1-ae98-18dc1cfb9399 T/IaTUHOBBIM.
A/TKAHOB [TepcoHanbHbIN
KOMITbIOTEp.
bubmioreka [IOK https://lesson.academy- | JdaTumk
Haxox/ieHue ajkaHoB content.myschool.edu.ru/lesson/4038171e- | TemMneparypsl
11 B rprpogie. Criocobb! 4158-4bd1-ae98-18dc1cfb9399 T/IaTUHOBBIM.
TIO/Ty4eHHnst 1 ITepcoHanbHbIN
NIpYMeHeHe a/IKaHOB KOMIIBIOTEp.
L{yK/0a/IKaHbl: 001ast bubmoteka LJOK https://lesson.academy- | Jatumk
dbopmyna, content.myschool.edu.ru/lesson/4038171e- | TeMriepaTypbl
HOMEHK/IaTypa U 4158-4bd1-ae98-18dc1cfb9399 T/IaTUHOBBIM.
v3omepus, [TepcoHanbHbIN
12 0COOEHHOCTH KOMIIbIOTEP.
CTPOEHUSs 1
XUMHUUECKUX CBOMCTB,
CroCo0BbI TIOyYeHUs U
TIpYMeHeHre
13 Pemenne pacuéTHbIx https://resh.edu.ru/subject/29/10/ MK, npoekTop

3a/la4 Ha ompejiesieHye
MOJIEKY/ISIDHOU




hopmyb
OpraHu4eCcKoro
Bell[eCTBa 10
MaCCOBBIM JI0/ISIM
aTOMOB 3/IEMEHTOB,
BXOZSIIUX B €ro
COCTaB.
CucreMmaTtur3anys 1
0000I11IeHMe 3HaHUH T10
TeMe

ATnKeHbI: Bubmoreka LIOK https://lesson.academy- | daTumk
rOMOJIOTMYe CKUU psif, content.myschool.edu.ru/lesson/4038171e- | TemMneparypsl
ob1mast hopmyiia, 4158-4bd1-ae98-18dc1cfb9399 T/IaTUHOBBIM.
HOMEHK/IaTypa, [TepcoHanbHBIM
14 3JIEKTPOHHOE U KOMITbIOTEp.
MIPOCTPaHCTBEHHOE
CTpOeHHe MOJIeKY/I.
CTpyKTypHasi U LjuC-
TPaHC-U30Mepusi
aJIKeHOB
bubmoreka [IOK https://lesson.academy- | JdaTumk
DPusuyeckue u content.myschool.edu.ru/lesson/4038171e- | Temneparypsl
15 XHUMUYeCKHe CBOHCTBA 4158-4bd1-ae98-18dc1cfb9399 TUIaTUHOBBIH.
ankeHoB. [IpaBuo TTepcoHabHblit
MapkoBHMKOBa KOMITBIOTEP.
16 Crnoco06bl Mo/TyYeHust U Bubmoreka LIOK https://lesson.academy- | daTumk
TipuMeHeHre alKeHOB content.myschool.edu.ru/lesson/4038171e- | TeMriepaTypbl
4158-4bd1-ae98-18dc1cfb9399 T/IaTUHOBBIM.

[TepcoHa/bHbBIN




KOMITbIOTEP.

[MTpakTueckast pabota
Ne 1 o Teme

https://resh.edu.ru/subject/29/10/

17 "[TonyuyeHue sTuIeHa U
V3yueHue ero CBOMCTB"
PerieHne pacuéTHbIX https://resh.edu.ru/subject/29/10/
3ajla4 Ha orpejiesieHNe
MOJIEKY/ISIPHON
18
thopMmyb
OpraHuueCcKoro
BellleCTBa
AJKaJiieHbI: bub6moreka IIOK https://lesson.academy- | JdaTumk
COIPSDKEHHBIe, content.myschool.edu.ru/lesson/6df23393- | remneparypsl
W30/IMPOBaHHbIe, 6f08-4b9f-ae01-a983b95b854a T/IaTHHOBBI
19 KyMYJ/IUDOBaHHBIE.
OcobeHHoCTH
3JIEKTPOHHOTO
CTPOEHUsI
Bubmoreka LIOK https://lesson.academy- | daTumk
20 XUMHUYeCKHe CBOMCTBA content.myschool.edu.ru/lesson/6df23393- | remneparypsl
CONPsDKEHHBIX AUEHOB 6f08-4b9f-ae01-a983b95b854a TJIaTUHOBBI
CriocoBhi monyueHys i bubmioteka LJOK https://lesson.academy-
21 NpUMeHeHue content.myschool.edu.ru/lesson/6df23393-
a/TKa/IHEHOB 6f08-4b9f-ae01-a983b95b854a
22 AJTKUHBL: bubmioteka LJOK https://lesson.academy- | Jatumk
rOMOJIOTUUeCKUH psifi, content.myschool.edu.ru/lesson/05c¢9a929- | TemriepaTypbl
obmast hopmyra, 6741-4d7c-84b5-009a92468356 TJIaTUHOBBIN.




HOMEHK/IaTypa, [TepcoHanbHbIN
3/1eKTPOHHOE U KOMITbIOTEP.
TIPOCTPaHCTBEHHOE
CTPOEHUe MOJIEKY,
(br3nueckrie CBONCTBA
bubmioteka LJOK https://lesson.academy- | Jatumk
content.myschool.edu.ru/lesson/05c¢9a929- | remneparypsl
23 XUMHYecKye CBOKCTBA 6741-4d7c-84b5-009a92468356 TJTATUHOBBIM.
aJIKKHOB [TepcoHaBHBIHI
KOMITbIOTEP.
bubmoteka LJOK https://lesson.academy- | Jatumk
KaueCTBeHHbIE content.myschool.edu.ru/lesson/05c¢9a929- | TemriepaTypbl
24 peaKLH Ha TPOHHYIO 6741-4d7c-84b5-009a92468356 TJIATUHOBBIN.
CBSI3h [TepcoHanbHbIN
KOMITBIOTEP.
bubmioteka LJOK https://lesson.academy- | Jatumk
content.myschool.edu.ru/lesson/05c9a929- | Temmneparypsl
75 Crioco0bl oIy YeHust U 6741-4d7c-84b5-009a92468356 T/IaTUHOBBIM.
NpYMeHeHre a/IKUHOB TTepcoHabHbII
KOMITbIOTEP.
bubmoreka [IOK https://lesson.academy- | JaTuumk
content.myschool.edu.ru/lesson/05c9a929- | Temneparypsl
Pernerne 3azay: 6741-4d7c-84b5-009a92468356 [TATHHOBBIIA,
26 PACcHETLI IO [TepcoHanbHbIN
ypaBHEHUIO Bubnnoteka LIOK https://lesson.academy-
KOMITBIOTEP.

XUMHYECKOU peakLyn

content.myschool.edu.ru/lesson/7dada027-
8448-418f-b416-fbaledd4abéd




Cucremarur3anys 1

https://resh.edu.ru/subject/29/10/

27 0000111eHMe 3HaHUM T10
Teme
ApeHbI: bubmoreka [IOK https://lesson.academy- | JdaTumk
rOMOJIOTMYe CKUU psif, content.myschool.edu.ru/lesson/d86d7d00 | remneparypsl
obmasi hopmyra, -d5b4-491d-aded-c3dda19feef4 T/IAaTUHOBBIM.
HOMEeHK/IaTypa. ITepcoHanbHbIN
28 OJIEKTPOHHOE U KOMITBIOTED.
MIPOCTPaHCTBEHHOE
CTPOEHHEe MOJIEKYIT
OeH30s1a 1 TOMTyoOs1a, UX
(hr3rueckrie CBONCTBA
Bubmoreka LIOK https://lesson.academy- | daTumk
X AMUUECKIe CBOMCTBA content.myschool.edu.ru/lesson/d86d7d00 | Temmnieparypsl
29 APEeHOB: PeaKIyiH -d5b4-491d-aded-c3dda19feef4 TJIATUHOBBIM.
3aMellieHus ITepcoHanbHbIM
KOMITbIOTEp.
T ———p— Bbubmoreka LJOK https://lesson.academy- | daTumk
APEeHOB: peaKIH content.myschool.edu.ru/lesson/d86d7d00 | Temrieparypsl
30 MpUCOe UHEHHS, -d5b4-491d-aded-c3ddal9feef4 TJIATUHOBBIU.
OKMCJIeHHe TOMOJIOrOB IlepcoHa/TbHBIA
. KOMITbIOTEp.
Bubmoreka LJOK https://lesson.academy- | daTumk
OCOBEHHOCTH content.myschool.edu.ru/lesson/d86d7d00 | Temmneparypsl
31 XUMMMECKIX CBOMRCTR -d5b4-491d-aded-c3ddal19feef4 T/IaTUHOBBIM.
cTupona [TepcoHanbHbIN
KOMITbIOTEp.
32 PertieHre pacuéTHBIX https://resh.edu.ru/subject/29/10/ [TepcoHa/ibHbI




3a/1au Ha Orpe/ie/ieHre

11 KOMITbIOTED.

MOJIEKY/ISIPHOM
hopMmybi
OpraHuueCcKoro
BellleCTBa
bubmioteka LJOK https://lesson.academy- | Jatumk
content.myschool.edu.ru/lesson/d86d7d00 | Temneparypsl
33 Crioco6el ro/yueHnst -d5b4-491d-aded-c3dda19feef4 T/IaTUHOBBIM.
TipYMeHeHre apeHOB TlepcoHaIbHBIIT
KOMITbIOTEP.
bubmoteka LJOK https://lesson.academy- | Jatumk
TeHeTHueCKas: CBSI3h content.myschool.edu.ru/lesson/6c919641- | TeMriepaTypbl
MEXK/y Pa3THUHBIMH 7956-4130-b1fd-c7e71db395d7 TJIATUHOBBIN.
34 T —— [TepcoHanbHbIN
YTJIEBOZIOPO/IOB KOMIIBIOTED.,
nmatunk pH.
PacuéTsl 1o https://resh.edu.ru/subject/29/10/ [TepcoHabHbI
ypaBHEHUSIM 1 KOMITbIOTED
35 XUMHYECKUX peaKLUi.
CucremaTtr3auus U
000011IeHe 3HAHUM T10
TeMe
Bubmoreka LJOK https://lesson.academy- | daTumk
TIpHpo/IHbiif ra3. content.myschool.edu.ru/lesson/99557a5e- | TeMmneparypsl
36 TomnyTHbIe HedTAHbIE 2221-43e0-97b8- TJIaATUHOBBIU.
I 983de535c44dbubnuoreka [TepcoHabHBIMA
KOMITbIOTEp.
37 KameHHbI yrosb U bubmoreka [TOK https://lesson.academy- | JTaTumk




content.myschool.edu.ru/lesson/99557a5e- | TeMmneparypsl
TIPOAYKTHI €ro 2221-43e0-97b8- [UIQTUHOBBIN.
niepepaboTKu 983de535c44dbubnoTeka [TepcoHa/nbHbIN
KOMIIbIOTEP.
HedTb 1 Crioco6bI eé Bbubmoreka LIOK https://lesson.academy- | JJatuuk
repepabOTKH content.myschool.edu.ru/lesson/99557a5e- | TeMnieparypbl
38 TIpuMeHeHHe 2221-43e0-97b8- T/IaTUHOBBIM.
TIPO/IYKTOB 983de535c44dbubnuoreka [TepcoHanbHbIN
nepepaboTKu He(hTH KOMITbIOTEP.
https://resh.edu.ru/subject/29/10/ Matuuk
l'eHeTHueckas CBs3b TeMTepaTyphI
39 MENGRY PaSTHHERBIMA T/IaTUHOBBIM.
K/laccamu [TepcoHanbHBIM
YI7IEBOZIOPO/IOB KOMITbIOTEp.
['a/10reHOIPOU3BO/{HbIE https://resh.edu.ru/subject/29/10/ Matuuk
yIJ1eBOJ,0PO/I0B: TEMHepaTypj:I
40 JIeKTPOHHOE IJIaTUHOBBIN. )
CTPOeHUe; peakLuu ITepcoHanbHbIMA
3aMellleHusl rajoreHa KOMITBIOTEP.
TelicTae menouei Ha https://resh.edu.ru/subject/29/10/ Harunk
rajioreHNpou3BO/iHbIe. TeMHepaTypUbI
41 B3aumopelictBue T/IaTUHOBBIU. }
JIUrajIoreHaIKaHoB C ITepcoHanbHLIN
MarHvem U LJUHKOM KOMIIbIOTEP.
42 Cucremaru3auys 1 https://resh.edu.ru/subject/29/10/ [TepcoHanbHbI

000011IeH1e 3HaHU 110

Vi KOMIIBIOTED.




paszeny
"Yrnesogopoabl"

KonTtpospHas pabota

https://resh.edu.ru/subject/29/10/

43 II0 TeMe
"YrieBogopojpe!”
[IpenenbHbIE bubmioteka LJOK https://lesson.academy- | Jatumk
OZJHOATOMHBIe CITUPTBI: content.myschool.edu.ru/lesson/5439c18b- | Temneparypsl
rOMOJIOTHUe CKMH psifi, 7440-4b6f-bf84-c04fad71694f T/IaTUHOBBIH.
obiast hopmysia, [TepcoHambHBIHA
44 CTpOeHue MOJIeKYJI, KOIIMBIOTEP.
M30Mepus,
HOMEHKJIaTypa,
K1accuuKaiys,
¢u3nyeckue CBOKWCTBA
Bubmoreka LIOK https://lesson.academy- | daTumk
X AMUUYECKIe CBOMCTBA content.myschool.edu.ru/lesson/5439c18b- | Temmieparypsl
45 Mpe/Ie/bHbIX 7440-4b6f-bf84-c04fad71694f TJIaTUHOBBIU.
OZIHOATOMHBIX CITUPTOB IlepcoHaTbHBIA
KOTIMBIOTEp.
Bubmoreka LJOK https://lesson.academy- | daTumk
CriocoBbI Moyuen s i content.myschool.edu.ru/lesson/5439c18b- | Temmneparypsl
46 MpUMeHeHke 7440-4b6f-bf84-c04fa471694f TJIaATUHOBBIU.
OZIHOATOMHBIX CITUPTOB IepcoHabHbIA
KOTIMBIOTEp.
KonTtponbHas pabora https://resh.edu.ru/subject/29/10/
47 I10 UTOraM MepBoro
IOy OIS
48 [TpocTble 3¢upsl: bubmuoreka LJOK https://lesson.academy- | [laTumk




HOMEHKJ/IaTypa U content.myschool.edu.ru/lesson/461aa9c8- | Temmneparypsl
v3omepus, c0ef-4827-a8e5-d12a0bedc826 TJIaTUHOBBIN.
0COOEHHOCTH [TepcoHa/TbHbIN
busnyeckux u KOTIMBIOTEP.
XUMUAYeCKUX
CBOWCTB
.MHoroaromHbIe
CIUPTHI:
3TU/IEHIVIMKOJIb U
T/TALIEPYH, UX
¢usnyeckue u
XUMHYECKHe CBOUCTBA
Bubmoreka LIOK https://lesson.academy- | daTumk
CriocoGbl oty uenust 1 content.myschool.edu.ru/lesson/461aa9c8- | Temmneparypsl
49 IIpUMEeHeHNE c0ef-4827-a8e5-d12a0bedc826 T/IaTUHOBBIM.
MHOTOAaTOMHBIX TlepcoHaIbHBII
CIpPTOB KOTIMBIOTEp.
deHon: CTpOEHHe Bbubmoreka LJOK https://lesson.academy- | daTumk
MOJIeKYJIB, content.myschool.edu.ru/lesson/649883b8 | Temrieparypsl
50 (u3HeCKIe CBOFCTEA. -7¢5£-4f16-896e-10a2278b08f1 T/IaTHHOBBIH,
TOKCHYHOCTH (heHO/Ta parduk pH.
bubmioteka LJOK https://lesson.academy- | Jatumk
XUMIUecKie CBOMCTRA content.myschool.edu.ru/lesson/649883b8 | remneparypsl
51 (berona -7¢5£-4f16-896e-10a2278b08f1 MIaTHHOBBIH,
Jaruvk pH.
52 CriocoOsI 1o/TyueHust U bubmoreka [IOK https://lesson.academy- | JdaTumk
ripuMeHeHue (eHoma content.myschool.edu.ru/lesson/649883b8 | Temmneparypsl
-7¢5f-4£16-896e-10a2278b08f1 [VIATUHOBLIH,




matuuk pH.

[MTpakTueckast pabota
Ne 2. Pemienue

https://resh.edu.ru/subject/29/10/

53 9KCIIepPUMeHTa/IbHbIX
3ajia4 110 Teme
"CnupThl ¥ (peHobI"
Cucremaru3anus U https://resh.edu.ru/subject/29/10/
54 0606111eHMe 3HaHUM TI0
TeMe
Anbperusibl ¥ KeTOHBI: bubmoreka [IOK https://lesson.academy- | JdaTumk
5/IEKTPOHHOE CTPOeHHE content.myschool.edu.ru/lesson/8664b319 | Temneparypsl
KapGOHWTBHOI -0ba3-4945-b076-cb7ae5858b90 T7IaTUHOBBIN
ee TPYIITIBI;
TOMOJIOTUYeCKUE PSI/IbI,
obmast hopmyria,
n3o0Mepus U
HOMeHKJIaTypa
Anbierusibl U KeTOHBI: Bbubmoreka LJOK https://lesson.academy- | [daTumk
(u3MUecKue CBOMCTBA; content.myschool.edu.ru/lesson/8664b319 | TemriepaTypsl
| peakipm -0ba3-4945-b076-cb7ae5858b90 [/1aTMHOBBIi
NIPUCOeJUHEHHsI
Peakijuu okucieHus 1 Bubmoreka LJOK https://lesson.academy- | [daTumk
KauyeCTBeHHbIe content.myschool.edu.ru/lesson/8664b319 | Temneparypsl
>7 peaKiuy a/ibJeruioB 1 -0ba3-4945-b076-cb7ae5858b90 I/IATUHOBBII
KEeTOHOB
Bubmoreka LIOK https://lesson.academy- aTumK
58 CriocoGet nonyyerms Content.mysc]}_}ool.edul?ru/lesson/8664b3¥9 iMHepaTypr
ATIBACTHAOS 1 KETOROB -0ba3-4945-b076-ch7ae5858b90 T/TaTHHOBbIA
59 OZHOOCHOBHbBIE bubmoteka LJOK https://lesson.academy- | JaTumk




Mpe/iebHbIe content.myschool.edu.ru/lesson/b4feaa04- | remmnepatypsr
KapBOHOBBbIE KUCTIOTHI, 3438-4b57-a3ec-ba0f9fe63c0d TJIATUHOBBIM.
0COBEHHOCTH [TepcoHa/nbHbIN
CTPOEHMSI UX MOJIEKYIT KOMIIBIOTED.,
W30Mepus 1 bubmoreka [IOK https://lesson.academy- | JdaTumk
HOMeHK/IaTypa content.myschool.edu.ru/lesson/b4feaa04- | Temmneparypsl
60 KapBOHOBBIX KHCIIOT, 3438-4b57-a3ec-ba0f9fe63c0d TIJIATUHOBBIM.
UX QU3MUeCKHe [TepcoHanbHbIN
CcBOMCTRA KOMITBIOTEp.,
Bubmoreka LIOK https://lesson.academy- | daTumk
XnMIYecKre CBOKMCTBA content.myschool.edu.ru/lesson/b4feaa04- | remmneparypsl
61 NIpe/\e/IbHbIX 3438-4b57-a3ec-ba0f9fe63c0d T/IaTUHOBBIM.
OZIHOOCHOBHBIX TlepcoHa/bHBII
KapOOHOBBIX KUC/IOT KOMIIBIOTEP. ,
Bubmoreka LIOK https://lesson.academy- | daTumk
OcobeHHOCTH CBOWCTB content.myschool.edu.ru/lesson/b4feaa04- | remmneparypsr
62 MYPaBbHHOH KHC/IOTBI. 3438-4b57-a3ec-ba0f9fe63c0d TJIATUHOBBIM.
Muoroobpasue ITepcoHanbHbIM
KapOOHOBBIX KHUC/IOT KOMIIBIOTEP.,
63 OcobeHHOCTH CBOMCTB: https://resh.edu.ru/subject/29/10/ [TepcoHanbHbI

Herpe/ieNlbHbIX U
apoMaThuecKux
KapOOHOBBIX,
IMKapOOHOBBIX,
TUAPOKCUKApOOHOBBIX
KUCJIOT.
IIpencraBuTenu

1 KOMIBIOTED.,




BBICIIIMX KapOOHOBBIX
KHCJIOT

bubmoteka LJOK https://lesson.academy- | Jatumk
TousTHe o content.myschool.edu.ru/lesson/b4feaa04- | Temmeparypsl
64 MPOM3BOHBIX 3438-4b57-a3ec-ba0f9fe63c0d TJIATUHOBBIU. }
KapOOHOBBIX KUC/IOT 1lepcoHabHbIN
KOMITBIOTEP.,
bubmioteka LJOK https://lesson.academy- | JaTumk
CriocoBhi monyueHus u content.myschool.edu.ru/lesson/b4feaa04- | remmnepatypsr
65 HpUMeHeHH e 3438-4b57-a3ec-ba0f9fe63c0d TJIATUHOBBIM. )
KapOOHOBBIX KHCJIOT IlepcoHabHbIA
KOMITBIOTEP.,
bubmioteka LJOK https://lesson.academy- | Jatumk
CrioxHbIe 3UpBL: content.myschool.edu.ru/lesson/71ac43f2- | Temmneparypsl
TrOMOJIOTYeCKHH psif, a0d4-4945-a0eb-1e59cd5f4d9f T/IaTUHOBBIM.
66 o0wjast popmya, [TepcoHanbHbIN
HU30MepHd 1 KOMITBHOTED.,
HOMEHKJIaTypa 'anI'II/IK pH.
bubmioteka LJOK https://lesson.academy- | JaTumk
content.myschool.edu.ru/lesson/71ac43f2- | remneparypsl
dusnveckue u a0d4-4945-a0eb-1e59cd5f4d9f TJIaTUHOBBIMA.
67 XUMHUUeCKHe CBOMCTBA IlepCoHa/IbHBI
9¢upoB KOMIIbIOTED.,
Jaruuk pH.
68 PerieHne pacuéTHbIX https://resh.edu.ru/subject/29/10/ [TepcoHanbHbIN
3a/jau: TI0 ypaBHEHHIO KOMITBIOTEP.,

XUMUUEeCKOH peakiuu,




Ha oripejiesieHue

MOJIEKY/ISIPHOM
hopMmybi
OpraHuueCcKoro
BellleCTBa
[TpakTHueckast paboTa https://resh.edu.ru/subject/29/10/ [TepcoHanbHbIN
Ne 3. PeiieHue KOMIIBIOTED.,
9KCITePUMEHTa/IbHBIX
69 3ajiad Mo TemMe
"KapboHOBBIe
KUCIO0TBI. ClI0KHBIE
3¢upbI"
Bubmoreka LIOK https://lesson.academy- | daTumk
KHpBI: CTpOeHve, content.myschool.edu.ru/lesson/71ac43f2- | remneparypsl
usHueckue u a0d4-4945-a0eb-1e59cd5f4d9f T/IaTUHOBBIM.
70| xummueckue cpoiictsa [TepconanbHbIi
(ruapomi3) KOMITBIOTEp.,
Jaruvk pH.
OCOBeHHOCTH CBOICTR Bubmoreka LIOK https://lesson.academy- | daTumk
SKUDOB, COMIEPHKAITHX content.myschool.edu.ru/lesson/71ac43f2- | Temmneparypsl
0CTaTKI a0d4-4945-a0eb-1e59cd5f4d9f T/IaTUHOBBIM.
71 Herpe/e/IbHbIX [TepcoHanbHbIN
JKUPHBIX KUCJIOT. KOMIIBIOTED.,
YKupsI B ripupozie Aarduk pH.
72 Mbiia Kak comu bubmoteka LJOK https://lesson.academy- | Jatumk
BBICIINX KAPOOHOBBIX content.myschool.edu.ru/lesson/71ac43f2- | remneparypsl
KUCJIOT, UX MOMoIIlee a0d4-4945-a0eb-1e59cd5f4d9f T/IaTUHOBBIM.

pevictBue. [ToHsiTHe O

[TepcoHa/bHbIN




CUHTETUUEeCKUX KOMITBIOTEp.,
MOFOIIUX CPe/ICTBaX nJartuvk pH.
(CMC)
leHeTnueckast CBSI3b https://resh.edu.ru/subject/29/10/ [TepcoHasbHbIN
YTJIEBOZOPO/IOB U KOMITBIOTED

73 KHCJIOPOZCOZIeprKaLuX
OpraHUueCKUX
BeIleCTB
Pacuétsl 1o https://resh.edu.ru/subject/29/10/ [TepcoHabHbIM

74 ypaBHeHUsIM KOMITbIOTEp
XUMHUYECKUX peakLi
Cucremarusauys 1 https://resh.edu.ru/subject/29/10/ ITepcoHanbHbIN

75 0000111eH1e 3HAaHUH TI0 KOMIIBIOTEp
Teme
Oob1jas bubmoteka [JOK https://lesson.academy- | JJaTumk
XapaKTepUCTHKA content.myschool.edu.ru/lesson/709ce43a- | TeMrieparypsl

76 yTJIeBOJIOB U deb6-4281-963b-01d2e212d4d0 TJIaTUHOBBIU.
K/accuuKarys [TepcoHanbHbIM
yI/1eBofioB (MOHO-, TU- KOMITBIOTEp.

Y IoMcaxapy/pbl)
bubmoreka [IOK https://lesson.academy- | JdaTumk
Momnocaxapuppr: content.myschool.edu.ru/lesson/709ce43a- | TeMriepaTypbl

77 (psnueckue CBOHCTBA deb6-4281-963b-01d2e212d4d0 T/IaTUHOBBIM.

1 HaXOX/ieHve B [TepcoHanbHbIN
1pypoze KOMITBIOTED.

78 [TprMeHeHHe TIFOKO3bI, Bubmoreka LJOK https://lesson.academy- | daTumk
eé 3HaueHue B content.myschool.edu.ru/lesson/709ce43a- | TeMriepaTypbl
JKU3HelesITeIbHOCTH deb6-4281-963b-01d2e212d4d0 TJIaTUHOBBIM.
opraHusma [TepcoHanbHbIM




KOMITbIOTEP.

[ucaxapusbr: https://resh.edu.ru/subject/29/10/ [TepcoHaMbHbIM
caxapo3a, MajbTo3a U KOMITBIOTEP.
79 nakrosa. Haxoxzenue
B TIpUpO/ie U
TIpUMeHeHre
JMCaxapuioB
[Tonvcaxapupi: https://resh.edu.ru/subject/29/10/ [TepcoHanbHbIN
CTpOeHHe KOMITBIOTEp.
MaKpOMOJIeKYT,
80
(dbusnueckue u
XUMHUUECKHe CBOUCTBA,
TIpUMeHeHHe
bubmioteka LJOK https://lesson.academy- | Jatumk
TousTre 06 content.myschool.edu.ru/lesson/45b81dac- | remneparypsl
81 HCKYCCTBEHHBIX acba-440e-99e3-14c3ba78050a T/IaTUHOBBIM.
BOJIOKHAX [TepcoHanbHbIN
KOMITBIOTEp.
PertieHre pacueTHBIX https://resh.edu.ru/subject/29/10/ [TepcoHa/nbHbIN
3ajla4 Ha orpe/iesieHNe KOMIIBIOTEp.
82 JIOTA BbIXO/Ia TIPOJYKTa
peakIuu OT
TeopeTHyeCKH
BO3MO)KHOTO
Cucremaru3auys 1 https://resh.edu.ru/subject/29/10/
83 0000111eHre 3HAHUH T10

paszeny




KoHnTposbHasi pabora
TI0 TeMe

ITepcoHanbHBI
11 KOMITbIOTED.

84 "Kucnopogcogepsxary
e opraHuyeckue
coefiuHeHus"
AMWHBL: bubmioteka LJOK https://lesson.academy- | Jatumk
K/1accrurKams, content.myschool.edu.ru/lesson/0c608a59- | Temneparypsl
CTPOEHUe MOJIEKY, 4c69-4481-839e-9205f201b73e T/IaTUHOBBIM.
85 obiast hopmyra, [TepcoHaMbHBIHA
M30Mepus, KOMITBIOTEp.
HOMeHK/IaTypa 1
(hr3rueckrie CBONCTBA
Bubmoreka LIOK https://lesson.academy- | daTumk
X AMUUECKIe CBOMCTBA content.myschool.edu.ru/lesson/0c608a59- | Temmieparypsl
86 amubarHueckux 4c69-4481-839e-9205f201b73e T/IaTUHOBBIM.
AMIHOB ITepcoHanbHbIM
KOMITbIOTEp.
Bbubmoreka LJOK https://lesson.academy- | daTumk
AHWIMH: CTPOeHHe content.myschool.edu.ru/lesson/0c608a59- | Temrieparypsl
g7 aHWINHA, 0C06erIOCTH 4c69-4481-839e-9205f201b73e T/IaTUHOBBIM.
XUMUUECKUX CBOMCTB TlepcoHaIbHBII
dHW/INHA KOMIIBIOTEp.
Bubmoreka LJOK https://lesson.academy- | daTumk
Crioco6el ro/yueHnst content.myschool.edu.ru/lesson/0c608a59- | Temmnepatypsr
38 IIpUMEHEHNE 4c69-4481-839e-9205f201b73e TJIaATUHOBBIU.
anuaTnyecKux [TepcoHanbHbIN
dMHHOB KOMITbIOTEp.
89 AMWHOKUCTIOTHI: AMMHOKHMC/IOTBI KaK aM(oTepHbIe [TepcoHa/ibHBIN




HOMEHKJ/IaTypa U KOMITbIOTEP.
v3omepusi, GpusnuecKre
9 OpraHuueckKve coefiMHeHUs], UX
cBorcTBa. OTnenbHbIE
Ouosoruueckoe 3HaueHue. [lenTuabi
TipeJiCTaBUTeNH O-
aMUHOKHCJIOT
XyMHUUeCcKre CBONCTBa [TepcoHanbHbIN
aMUHOKUCJIOT, UX KOMITBIOTEP.
AMHHOKHUCIOTBI KaK aM(OoTepHbIe
Ouosornuueckoe
90 OpraHhvyecKue CoeJuHeHUs], UX
3HaueHHe
Ouosoruueckoe 3HaueHue. [lenTuzabi
aMUHOKUC/IOT. CUHTE3
Y TH/IPOJIN3 MeNTH/0B
bubmoreka [JOK Iaramk
besiku Kak npupojHeie TEMIEpATypEI
91 TI0/IUMEPBI; CTPYKTYPbI TI/IaTHHOBDIH.
OenkoB [TepcoHanbHBIN
KOMITbIOTEp.
Bubmoreka LIOK Harunk
TemIepaTypbl
90 XHUMHUUeCKHe CBOMCTBa [/IATUHORBIIL
GestkoB [TepcoHambHBIMA
KOMITbIOTEP.
A3zorcopepkartiye https://resh.edu.ru/subject/29/10/ [TepcoHabHbI
reTepoLMK/INYecKre 1l KOMITBIOTED.
COeUHEeHUS.
93 Hyxknennosslie

KHCJIOTBI: COCTaB,
CTpOeHUe U
Ouosioruueckasi posib




94

[TpakTHueckast paboTa
Ne 4. Pemienue
9KCIIePUMeHTa/IbHbIX
3a/ia4 1o Teme
"A3oTCcozeprKalye
OpraHuyeckKue
coeluHeHus "

https://resh.edu.ru/subject/29/10/

[TepcoHanbHbIN
KOMITBIOTEp.

95

[TpakTHueckas pabota
Ne 5. Pemienue
9KCIIePUMEHTAa/IbHbIX
3a/iay 110 TeMe
"Pacno3HaBaHue
OpraHu4eCcKux
coelMHeHUN"

https://resh.edu.ru/subject/29/10/

[TepcoHa/nbHbIN
KOMITBIOTEP.

96

OcHOBHBI€e TIOHATHS
XUMUU
BbICOKOMOJIEKY/ISIPHBIX
COeIMHEeHU U MeTO/Ibl
X CUHTe3a —
NoJIMMepur3aLus u
TIO/TMKOH/IeHCallUsl

https://resh.edu.ru/subject/29/10/

bubmioreka [TOK

97

[Tnactmaccel.
Ytunuzais u
riepepabOTKa M/lacTUKa

https://resh.edu.ru/subject/29/10/

bubmoteka [JOK

98

WTtorosasi KOHTPO/IbHAS
pabora.

99

OacTOMepkl:
HaTypaJIbHbIN
CUHTeTUUeCKHe

OCHOBHBIE MeTO/Ibl CUHTe3a
BBICOKOMOJIEKYJISIPHBIX COeZJMHEHUH.
[TnacTmaccel, KayuyKH, BOJIOKHA

[TepcoHanbHbIN
KOMITBIOTEP.



https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/

Kayuyku. PesnHa.

100

BosnokHa:
HaTypasbHbIe,
HCKYCCTBEHHbIE,
CUHTEeTUUEeCKHUe.
[Tomimepsl
CrieLiaibHOTO
Ha3HaueHUsI

OcHoBHBIE MeTOJbI CMHTE3a

BBICOKOMOJIEKYJ/ISIPDHBIX COEﬂHHEHHﬁ.

[TnacTmaccel, KayuyyKH, BOJIOKHA

[TepcoHanbHbIN
KOMITBIOTEp.

101

[MTpakTueckast pabota
Ne 6. Perienue
9KCTIepUMeHTaIbHbIX
3a/1a4 10 TemMe
"Pacrno3HaBaHue
TJIaCTMacC ¥ BOJIOKOH"

https://resh.edu.ru/subject/29/10/

[TepcoHanbHbIN
KOMIIbIOTED.

102

O600111eH1E 1
cucTemMaTusaLys
V3y4YeHHOIr0 Marepuasa
II0 TeMme
"BbICOKOMONEKY/ISpHBI
e coelUHeHus"

https://resh.edu.ru/subject/29/10/

[TepcoHanbHbIN
KOMIBIOTEP.

OBIIEE
KOJIMYECTBO
YACOB I10
TTIPOTPAMME

102




11 KJIACC

KosnuecTBO yacos

No Tema ypoxa « Mpakrau J/1eKTpoHHbIe HUu(poBbIe MCMONb30BaHM
n/n Bcero O;ITPOHBHHE eCKHe oOpa3oBare/ibHbIE Pecypchl 060pyaoBaHUs
paboTel padoTHhI LleHTpa "Touka
pocrta
bubmoreka LIOK IK,
Arom. CoCTaB aTOMHBIX sifIep. https://lesson.academy- MY/IETUME/MHHbIA
1 X PMUUECKI 3/IeMEHT. 1 content.myschool.edu.ru/lesson/20 | mpoexrop.

) b1df2e-6ce4-435b-b6dc- OneKTpOHHBIE
5155d30a45fa Ta6/HIBL.
bubmoreka LIOK IK,

CTpOeHHe 37eKTPOHHBIX https://lesson.academy- MYJ/IBTUMeJUMHBINA

) 0BONOUEK ATOMOB, KBAHTOBLIE 1 content.myschool.edu.ru/lesson/20 | mpoekrop.

wena b1df2e-6ce4-435b-b6dc- OneKTpOHHBIE
5155d30a45fa TaBHIIpL.
bubmoteka LIOK IK,

KraccubuKamus XHMHUeCKIX https://lesson.academy- MYJ/IETUMe/IUMHBIN

3 5/IeMEHTOB (5-, p-, d-, - 1 content.myschool.edu.ru/lesson/20 MPOEKTOP.
>IeMeHTBI) b1df2e-6ce4-435b-b6dc- O/eKTpOHHBIe
5155d30a45fa TabIMLpL.
bubmioreka LIOK IK,
https://lesson.academy- MYJIETUMeIUUHBIN
4 PacripefiesieHrie 371€KTPOHOB 110 1 content.myschool.edu.ru/lesson/20 | mpoexrop.
aTOMHBIM OpOUTA/IAM b1df2e-6ce4-435b-b6dc- DJIeKTPOHHBIE
5155d30a45fa TAGHIBL
5 OneKTpOHHbIe KOH(MHUTypalu 1 bubmioreka LIOK IK,




https://lesson.academy- MYJIbTUMEIUUHBIN
ATOMOB 3/I€MEeHTOB B OCHOBHOM content.myschool.edu.ru/lesson/20 | mpoekrtop.
Y BO30Y>KJEHHOM COCTOSIHUN Eig;ﬁ:g;j;:%b‘%dc' DJIeKTPOHHBIE
TaO/IULBIL.
bubmioteka [JOK 1K,
DJeKTPOHHbIe KOH(PUTYpaLvu https://lesson.academy- MY/IbTUMeIUHHBIN
6 FIOHOB. content.myschool.edu.ru/lesson/20 | mpoexkrop.
DeKTPOOTPULIATe/TbHOCTh l;g%;—g;:;:%b-%dc- ?;g;;pOHHHe
1[bL.
K,
7 BxogHast KOHTpO/bHast paboTa MYJIBTUMEAUHHBINA
TIPOEKTOP.
[Teprogrueckuii 3aK0OH U bubmoreka LIOK 1K,
[Teproguueckasi cuctema https://lesson.academy- MYJIbTUMeAUHHBINA
XUMUUeCKHUX 31eMeHToB /1. 1. content.myschool.edu.ru/lesson/e7 | mpoekrop.
MeHieneeBa, CBSI3b C d48881-055d-49da-a49c- O/IeKTpOHHbIe
COBpeMeHHOI1 TeopHeit 73753d033e9 Tab/HLBL.
8 CTpPOEHMsI aTOMOB
.3aKOHOMEpPHOCTH U3MeHEeHUsI
CBOMCTB XUMHUECKUX
3/IEMEeHTOB U 00pa3yeMbIX UMHU
MPOCTBIX U CJIOXKHBIX BeIeCTB
110 TPyNam U rnepuozam
https://resh.edu.ru/subject/29/11/ | IIK,
CucteMaTtu3anys U 000011eHre MYTETHMEAHITHBIH
9 . TIPOEKTOp.
3HaHUM 10 TeMe SeKTpOHHELe
TaOJTUITBL.
10 Buibl XiMrueCcKol CBSI3U. bubmmoreka LJOK 1K,




MexaHu3MbI 00pa30BaHUs https://lesson.academy- MYJIbTUMEIUUHBIN
KOBAJICHTHOM CBSI3M. content.myschool.edu.ru/lesson/28 | mpoekrop.
BogopoHasi CBSI3b. 59ec02-8ecd-4cd8-8531- O/IeKTPOHHbIe
Me)XXMOJIeKyIsipHbIe edad962608fb Tab/MLbL.
B3aUMO/IeHCTBUS

BasieHTHOCTb ¥ BajIeHTHbIe Bubmiorexa LIOK IK,

BO3MOKHOCTH aTOMOB. CBfi3b https://lesson.academy- My/IbTHMe/IMHHbIH

1 57IeKTPOHHOM CTPYKTYDBI content.myschool.edu.ru/lesson/12 | npoexrop.
bfc348-007f-4796-bcda- BHEKTPOHHBIE

MOJIEKYJI C KX TeOMEeTPUYECKUM
180fc6b720fe TaG/ULIBL.

CTpOeHHeM
bubmoteka LJOK IK,

TIpeacTaB/ieHus o https://lesson.academy- MYJIbTUMeIUHBIN

12 KOMILIEKCHBIX COETMHEHHAX: content.myschool.edu.ru/lesson/12 | mpoexrop.
' bfc348-007f-4796-bcda-

COCTaB ¥ HOMeHK/IaTypa ONeKTPOHHBIE
180fc6b720fe TabTHLIBL.
bubmoreka LJOK IK,

BeiriectBa MO/EKyY/ISIPHOTO U https://lesson.academy- MYIBTUMeIUAHBIN

13 HEMOJIEKY/IIPHOI'0 CTPOEHUA. content.myschool.edu.ru/lesson/12 | mpoekrop.

THMbI KpUCTAIIAYe CKUX bfc348-007f-4796-bcda- O/eKTpOHHBIe

PEIIIeTOK U CBOMCTBA BEIL[eCTB 180fc6b720fe TaG/ULBL.
bubmioreka LIOK Hatumk

TIoHsITHe O AUCIIEPCHBIX https://lesson.academy- OITUYECKOU

14 cuctemax. TlpescTaenenye o content.myschool.edu.ru/lesson/8ae | mmoTHOCTH
38be6-e06f-4fae-9729-

KOJVIOUJHBIX PacTBOPax
69903109968

15 VcTvHHBIE PacTBOPBI: https://resh.edu.ru/subject/29/11/ | IIK,

HaCbILI[eHHbIe U MYJ/IETUMe/IUHHBIN

HeHaCbILLeHHbIe, TIPOEKTOP.




Jarumk

pPacTBOPUMOCTb. .
OTITUYEe CKOH
Kpucrannoruaparsi
TIJIOTHOCTH
https://resh.edu.ru/subject/29/11/ | IIK,
MYJIETUMEIUHHBIN
Crioco0bI BBIpayKeHHUS Y A
16 TIPOEKTOP.
KOHIIEHTPALMX PaCTBOPOB
OHLIEHTPALMX pPacTBOPO Tarauk
ONTHYECKOM
PeriieHue 3ajiau C https://resh.edu.ru/subject/29/11/
HCITIO/Ib30BaHUEeM TTOHSATHUI IIK,

17 ""MaccoBast [0 MYIbTUMeIUAHBIN
pacTBOpPEHHOrO BelecTsa’, MIPOEKTOP.
"MoJIsipHast KOHLIeHTpaLys'"

bubmoreka LJOK Haruuk pH.
Kiaccngukanys u https://lesson.academy-
18 HOMeHK/TaTypa content.myschool.edu.ru/lesson/5e
33bc30-805d-41fe-bf72-
HeOpraHWueCKUX BelllecTB
86043445157
bubmoteka LIOK MK
19 CucTemaTH3anys U 00001eH1e ’ S
. MY/IBTUMEIUHAHBIH
3HaHUH TI0 TeMe https://resh.edu.ru/subject/29/11/ Y A
TIPOEKTOp.
KoHTposibHast paboTta 1o Temam bubmoreka LIOK
"CTpoeHue atoma.
[Teprogrueckuii 3aK0OH U o
I[Teprogyrueckast CUcTeMa ’ o

20 MYJIbTUMeUUHbIN
XAMUYeCKUX 3yiemeHToB /. W.

TIPOEKTOP.

Mengesneea", "CtpoeHue
BelllectBa. MHoroobpasue
BellecTB"




Krnaccudukaipsi Xummue CKux
peakiiyii B HeopraHuueckou u
OpraHUYeCcKOW XUMUU. 3aKOH

bubmoteka LIOK
https://lesson.academy-
content.myschool.edu.ru/lesson/75
637

Haruuk pH. I1K,
MYJIETUMeTUUHBIN
IIPOEKTOpP.

21 COXpaHeHUsT MacChl BEILleCTB;
3aKOH COXpaHeHUs U
ripeBpallleHUsi SHepPryuu Mpu
XUMUUECKUX Peaklrsix
bubmoreka LIOK Haruvik pH. TIK,
Tennosble sdexTer https://lesson.academy- MyJIETUMe JUIAHBINA
22 XMUMUYECKHX PeaKLHi. content.myschool.edu.ru/lesson/75 | mpoekrop.
TepmoxyMHUuecKkue ypaBHeHHs 637
BoIuncnenus o ypaBHeHUIM Bubmoreka LIOK Harunk pH. TIK,
3 XMMHUECKUX peakiyii 1 E(t)tlljtséil/tlenisonicalde;n}" My/IETHMe /MBI
TepMOXUMUYECKUM .myschool.edu.ru/lesson/75 | mpoekrop.
ypaBHEHUsIM 637
bubmioreka LIOK Haruuk pH,
CKOpOCTb XMMHUYeCKOH https://lesson.academy- arumk
24 peakluy, e€ 3aBUCUMOCTb OT content.myschool.edu.ru/lesson/fOc | temneparypsl
pa3nuuHbix dakTopoB. Karamus b5def-307e-4575-89d0- /7IaTUHOBBI
Y Karaan3aTopsbl 86041b603655
bubmoreka LJOK Haruuk pH. IIK,
75 T'omoreHHBIe 1 reTeporeHHble https://resh.edu.ru/subject/29/11/ | MmynsTUMe JUKAHbINA
peakium TIPOEKTOP.
[MTpakTrueckast pabora Ne 1 o Bubmoreka LIOK Haruvik pH. ITK,
%6 TemMe "BivsiHYe pa3TAUHBIX https://resh.edu.ru/subject/29/11/ | MynbTUMeUIHbIA
(akTOpOB Ha CKOPOCTh TIPOEKTOP.
XUMUYEeCKOM peakiuu"
27 OO6paTtrMble ¥ HeOOpaTUMBble https://resh.edu.ru/subject/29/11/ | Jaruuk pH. I1K,




peakiyyi. XumMuyeckoe

MYJIbTUMEIUUHBIN

paBHOBecCHe MpOEKTOP-
[Mpaktryeckast pabora Ne 2 1o https://resh.edu.ru/subject/29/11/ K
TeMe "BrusiHve pa3mMUHbIX ’ N
28 MYJIbTUMeJUUHbIN
(hakTOpOB Ha IMO/I0KEHUE
. TIPOEKTOp.
XMMHUYECKOr0 paBHOBECHsI
bubmoreka LJOK IK,
ONeKTpo/IMTHYeCKast https://lesson.academy- MYBTUMeIAHBIN
29 guccoupanys. CunbHbIe U content.myschool.edu.ru/lesson/23 | mpoekrop.daTunk
cs1abble 31eKTpouThl. CTerneHb 7cdb54-2787-4817-8330- 3/1eKTPOIIPOBOAVMO
JVCCOLUALMH 6e027b075645 ctu, aatuvk pH
bubmoreka LIOK IK,
NonHoe npou3Be/ieHre BOJEL. https://lesson.academy- MYIbTUMeIUAHBIN
30 Cpena BOgHBIX PaCTBOPOB. content.myschool.edu.ru/lesson/23 | mpoekrop.daTunk
Bopgopoanbiii moka3satens (pH) 7cdb54-2787-4817-8330- 3/1eKTPOTPOBOAHMO
pacTBopa 6e027b075645 ctu, gatuuk pH
bubmioteka [JOK 1K,
Tuapomi3 coneit. Peakiym, https://lesson.academy- MY/IbTUMeIUMHBIN
31 HPOTEKAIOIHE B PACTBOPAX content.myschool.edu.ru/lesson/23 | npoekrop./IaTunk
7cdb54-2787-4817-8330- 3JIEKTPOIIPOBOANMO
JNIEKTPO/IMTOB 6e027b075645 cru, gatunk pH
bubmoteka LJOK IK,
IpakTryeckas pabora Ne 3 110 https://lesson.academy- MYJIbTUMeIUUHBIN
32 Teme "XUMHUECKHe peakLiiu B content.myschool.edu.ru/lesson/8f2 | mpoexkrop./TaTunk
pacTBOpax 3JIeKTPOJIUTOB" 19¢ 3/1eKTPOIPOBOY
33 OKucIuTebHO- bubmoteka [JOK 1K,
BOCCTAHOBHTE/IbHbIE PeaKiiH. https://lesson.academy- My/IbTUMeIUAHBINA




BaskHelnime oKUC/IUTETU U

content.myschool.edu.ru/lesson/8f2
19c¢

rpoekrtop./laTurk

BOCCTQHOBUTE/H SMIEKTPOTPOBOAH
bubmoreka LIOK IK,
MeToy| 3/1eKTPOHHOTO https://lesson.academy- MyILTAMEJUAHBINA

34 (371eKTOHHO-HOHHOTO) GaaHca content.myschool.edu.ru/lesson/8f2 | npoexrop.TaTunk

19c 3/1eKTPONPOBOAU
bubmoteka LJOK IK,
D/eKTpO/U3 PaCTEOPOB U https://lesson.academy- My/IETAMeUAHBINA

35 DACINABOB BeLLeCTE content.myschool.edu.ru/lesson/8f2 | mpoexkrop./TaTunk

19c 3/1eKTPOTIPOBOAH
bubmoreka LIOK IK,

36 Pererye 3ajad pas/mHbIX https://resh.edu.ru/subject/29/11/ | MyIbTUMeAHiHbIH
TUIIOB TIPOEKTOP

bubmioreka LIOK IK,

37 Peluenye 3a/a4 pas/HIHbIX https://resh.edu.ru/subject/29/11/ | MyabTUMeAHIHbIH
TUIIOB TIPOEKTOP
CucreMaru3sayst 1 0606LeHe https://resh.edu.ru/subject/29/11/ | IIK,

38 3HaHWUiA 10 TeMe " XUMHUeCKK1e MyJIbTAME IAUHBIA
pe aKL[I/II/I" IIPOEKTOP

bubmoreka LIOK I1K,

39 KoHTposibHasi pabota 1o Teme MY/TBTHMe JUHHbIi
"XvMurueckue peakuuu' TIPOEKTOp

40 ITonoxeHve HemMeTaN/IOB B bubmioreka LIOK Hatuuvk pH,
[Teproguueckoli cucteme https://lesson.academy- Haruuk
XUMHUeCKHX 371eMeHToB /1. 1. content.myschool.edu.ru/lesson/23 | temneparypsl

MEH,ZLEJIEEBEI 1 0COOEHHOCTH

90b83e-a935-4c96-bd3a-




CTPOEHHsT UX aTOMOB. 25f26d9c1139 TJIATUHOBBIN
dusnyeckue CBOWCTBa
HeMeTaJslJIoB
bubmioteka [JOK 1K,
https://lesson.academy- MYIbTUMeIUMHBINA

Annotponusi HeMeTasuIoB (Ha

content.myschool.edu.ru/lesson/23

rpoekrtop JlaTurk

41 IprMepe KHC/I0PO/a, Cepkhl, 90b83e-a935-4c96-bd3a- pH, JaTunk
docdopa u yrepoza) 25£26d9c1139 TeMmreparyphbl
T/IaTUHOBBIN
Bogopog: nonyuenue, bubmioreka LIOK K,
42 ¢bu3nueckre U XUMUUECKHe https://resh.edu.ru/subject/29/11/ | mynbTUMeAMIAHBIHA
cBoricTBa. ['upu/ibl MIPOEKTOP
bubmioteka [JOK 1K,
['aoreHbl: HAXOXKIEHUE B https://lesson.academy- MY/IETUMEAUAHBIA
MpUpOJIe, CIOCOGHI MOy UeHHs! content.myschool.edu.ru/lesson/cfb | npoekrop. [Jaruuk
43 ’ ’ 70c37-2784-4c66-be05- pH, [larunk
¢bu3nyeckre U XUMHUUeCKre b0966dffb673 ’
e — TeMIlepaTypbl
T/IaTUHOBBIN
bubmioteka [JOK 1K,
"a/I0reHoBOIOPO/IbL. https://lesson.academy- MY/IbTUMeUNHBIN
Baskueiimme content.myschool.edu.ru/lesson/cfb | npoekrop .[Jaruuk
44 T —. 70c37-2784-4c66-be05- pH, Jarunk
poAcoAepam b0966dfh673 S —
COeIMHeHUs rajloreHoB _
T/IaTUHOBBIN
45 JlabopaTopHbie 1 Bubnuoreka [IOK IK,
TIPOMBIIIIJIEHHBIE CTIOCOOBI https://lesson.academy- My/IbTUMe/IMAHBINA

MMoJIiydyeHHs rajioreHoB.
HPI/IMQHEHI/IE ra/JIoreéHoB U HUX

content.myschool.edu.ru/lesson/cfb
70c37-2784-4c66-be05-
b0966dffb673

NpoekTop .JlaTumk
pH, Jatuuk




COoeZIMHeHUM

TeMIleparypbl

TJIaTUHOBBIN
https://resh.edu.ru/subject/29/11/ | IIK,
MYJIETUMeIUUHBIN
[MTpakTrueckas pabora Ne 4. TIPOEKTOP.

46 Pemmenue skcriepuMeHTaIbHBIX [Haruvk pH,

3azau 1o teMe "l'asoreHsr"” Jatuuk
TemrepaTypbl
TIJIaTUHOBBIN

IIpomerxyTOouHasi KOHTPO/IbHAs IIK,

47 paboTa 1o uToram repBoro MY/IBTUMe/IUMHBIN
TIOTYTO/IASI TIPOEKTOP.
Kucnopoz: naboparopHbie u bubmioreka LIOK TK,
NPOMBILLIEHHbIE CIOCOGbI https://lesson.academy- MYJITUMeIUUHBIN
noyuenus, GpusndyecKue u content.myschool.edu.ru/lesson/23 | mpoekrop.daTunk

48 N 90b83e-a935-4c96-bd3a- pH, [aruuk
XUMHYeCcKue cBoucTBa. O30H. ’

25f26d9c1139 TeMIIeparypbl
[IpumeHeHre Kuciopoja u N
TJIaTUHOBBIN
030Ha. OKCUbI U EPOKCU/IBI
bubmoreka LJOK IK,
https://lesson.academy- MYJIETUMeIUUHBIN
PelrieHue 3a/ja4 pa3/IMUHbIX content.myschool.edu.ru/lesson/23 | mpoekrop.daTunk

49 90b83e-a935-4c96-bd3a- pH ,HaTqI/IK
THUIIOB ’

25f26d9c1139 TeMIeparypbl
TIJIaTUHOBBIN

50 Cepa: HaxoX/leHHe B IPUPOJe, Bubmoreka LIOK I1K,

CTI0COOBI TIOSTyUeHUS, https://lesson.academy- MYJIETUMeTUUHBIN
(pU3MUeCKHe U XUMUUeCKHe content.myschool.edu.ru/lesson/23 | mpoekrop./laTunk
CBOliCTBa 90b83e-a935-4c96-bd3a- pH, JaTunk

25f26d9c1139

TeMIIepaTypbl




[JIaTUHOBBIA

bubmoteka [JOK
https://lesson.academy-
content.myschool.edu.ru/lesson/23

IK,
MY/IbTUMeIUMHBIN
rpoekTtop./laTurk

51 CepoBogopof, Cy/bhuzibl 90b83e-a935-4c96-bd3a- pH, [Tarunk
T7IaTUHOBBIN
bubmoreka LIOK IK,
Kucnopozcogepsxaiiye https://lesson.academy- My/IbTUMe/IMAHBINA
COeMHEHHSI CEpBL. content.myschool.edu.ru/lesson/23 | npoekrop./laTunk
52 . o 90b83e-a935-4c96-bd3a- H
OC06eHHOCTH CBOWCTB CePHOM 2= 6d9¢1139 PH, Mlarumk
KUCTIOTBI ¢ Temrieparypbl
T7IaTUHOBBIN
[MpakTrueckast pabora Ne 5. https://resh.edu.ru/subject/29/11/ K
Pemmenue skcriepuMeHTaIbHbIX ’ L
53 h . MYJIETUMeUNHBIN
3aza4 1o teMe "Cepa u eé
" TIPOEKTOP.
COe/IMHeHUs
bubmoreka LIOK IK,
A30T: HaXOXJleHHe B TIPUPOJeE, https://lesson.academy- MyILTAMEJUAHBINA
CII0COBBI IOy YeHH st content.myschool.edu.ru/lesson/cfb | npoexrop./laTunk
54 ’ 70c37-2784-4c66-be05- H
(Gu3MUeCKUe U XUMUYeCKUe b0966dib673 PH, Jlarumx
CBOMCTBA. AMMMAK, HUTPU/bI TEMIEpATyphI
T/IaTUHOBBIN
55 Kucnopoacopepxarijye bubmoreka LIOK K,
CoeIMHeHHs a30Ta. https://lesson.academy- MYJ/IETUMeIUHHBIN
OcobeHHOCTU CBOMCTB a30THOM content.myschool.edu.ru/lesson/cfb | npoexrop./laTunk
KUC/IOTBI 70c37-2784-4c66-be05- pH’ 'Z[EITI—II/IK

b0966dffb673

TeMIepaTypbl




[JIaTUHOBBIA

IIpumeHeHue a3oTa U ero

bubmoteka [JOK
https://lesson.academy-
content.myschool.edu.ru/lesson/cfb

IK,
MY/IbTUMeIUHHBIN
rpoekTtop./laTurk

56 coefiIMHeHUU. A30THBIe 70c37-2784-4c66-be05- pH, JTaTunk
ynoOpeHust b0966dffb673 TeMmreparypbl
TM/IaTUHOBBIN
bubmioteka [JOK 1K,
®Pocdop: Haxok/ieHHe B https://lesson.academy- MYJIbTUMEIUUHBIN
MpUPOJie, CIOCOGHI MOy UeHN, content.myschool.edu.ru/lesson/cfb | npoekrop./laTunk
57 70c37-2784-4c66-be05- pH, Jarumk
bu3nueckre U XUMUUECKHe
g b0966dffb673 TeMIIepaTyphI
cBoticTBa. Pochuapl u Gochrn g
TJIATUHOBBIM
bubmoteka [JOK 1K,
https://lesson.academy- MYJIbTUMEIUUHBIN
Oxcugst pocdopa, content.myschool.edu.ru/lesson/cfb | mpoexrop./JaTunk
58 docdopcozepkaliyie KUC/IOTHI. 70c37-2784-4c66-be05- pH, JaTunk
Comu dochopHON KUCTOThI b0966dffb673 TeMreparypbl
T/IaTUHOBBIT
bubmioreka LIOK Haruuk pH,
IIpumeHeHue pochopa U ero https://lesson.academy- Haruuk
59 coeHenui. PocdopHble content.myschool.edu.ru/lesson/cfb | temneparypsl
N S 70¢37-2784-4c66-be05- e
b0966dffb673
60 ITpakTrueckast pabota Ne 6. https://resh.edu.ru/subject/29/11/ | IIK,
Perienvie skcriepyuMeHTaIbHbIX MYJ/IETUMe/IUHHBIN
3a7iau 1o TeMe "A30T 1 pochop MIPOEKTOP.




Y UX COeIMHEeHUs"

bubmoreka LIOK IK,
Yrnepoy: HaxoxXieHue B https://lesson.academy- MYIbTUMeIUMHBINA
MIPUPOZEe, a/l/IOTPOIHbIE content.myschool.edu.ru/lesson/cfb | mpoekrop./TaTunk
61 MoaupUKaLuy; pusnueckue u 70c37-2784-4c66-be05- pH, Jatuuk
XUMHUUeCKue CBOWUCTBA, b0966dftb673 TeMIeparypsbl
TpUMeHeHre TM/IaTUHOBBIN
bubmioteka [JOK 1K,
https://lesson.academy- MYIbTUMeIUMHBINA
Oxkcup yrnepoga(Il), okeup, content.myschool.edu.ru/lesson/cfb | npoekrop.Jarunk
62 yrnepoaa(IV), yronbHasi 70c37-2784-4¢66-be05- pH, JTaTunk
KHMCJIOTa ¥ eé Cou b0966dffb673 TeMmreparyphbl
TMJIaTUHOBBIN
bubmioteka [JOK 1K,
https://lesson.academy- MY/IbTUMeIUMHBIN
PellieH e 33134 PANIHUHELX content.myschool.edu.ru/lesson/cfb | npoexkrop./TaTunk
63 70c37-2784-4c66-be05- pH ,[[aT‘-II/IK
THUIIOB ’
TM/IaTUHOBBIN
bubmioreka [JOK 1K,
KpeMHHii: HaxoKieHHe B https://lesson.academy- MYJIbTUMEIUUHBIN
HIPHPOZIE, CIOCOBHI MOy YeHuys, content.myschool.edu.ru/lesson/cfb | npoexkrop./laTunk
64 70c37-2784-4c66-be05- pH '[[aTLH/IK
bu3nueckre U XUMUUeCKHe ’
CBOMCTBa 8
TJIATUHOBBIM
65 Oxkcup kpemuusa(IV), bubmoreka LIOK IK,
KpeMHHeBas KUC/I0Ta, https://lesson.academy- MYJIbTUMEIUUHBIN
CWINKATEI content.myschool.edu.ru/lesson/cfb | npoexrop./laTunk




70c37-2784-4c66-be05- pH, Jarunk
b0966dffb673 TeMIeparyphbl
TI/IaTUHOBBIH
bubmoteka LIOK IK,
https://lesson.academy- MYJITUMeIUAHBIN
IIpriMeHeHre KpeMHUS U ero content.myschool.edu.ru/lesson/cfb | mpoekrop./TaTunk
66 coeauHeHn. CTeK/0, ero 70c37-2784-4¢66-be05- pH, JlaTunk
TI0/TyYeHKe, BUBI CTeK/Ia b0966dffb673 TeMIepaTypsl
TIJIaTUHOBBIH
https://resh.edu.ru/subject/29/11/ | IIK,
Perienuie 3azjau pasiMyHbIX ..
67 MYJIbTUMeUUHBINA
TUIIOB
TIPOEKTOP.
bubmoteka [JOK 1K,
MYJIbTUMEIUUHBIN
68 CucremaTtu3anys U 06001eH1e [POEKTOp.
3HaHwmii 1o Teme "Hemetanibr" OneKTpOHHBIE
TaO/UIBI.
https://resh.edu.ru/subject/29/11/ | IIK,
KonTtponbHas pabora 1o teme N
69 " " MY/BTUMeIUHHBIN
Hemertasnbl
TIPOEKTOp.
AHanu3 pe3ynbTaToB https://resh.edu.ru/subject/29/11/ | TIK,
70 KOHTPOJTbHOM paboThI, MYIbTUMeIUAHBIN
KOPPeKLHsI OIIO0K TIPOEKTOpP.
71 [TonoxeHvie MeTasnioB B Bubmuoreka LIOK IIK,
[TeproaMUeCcKoil cucTeMe https://lesson.academy- MYJITUMeIUAHBIN

XMUMHUYECKUX 3/IEMEHTOB.
Oco6eHHOCTH CTPOEHUS
37IEKTPOHHBIX 000/104€eK

content.myschool.edu.ru/lesson/a0
d5bd16-683e-4ale-8073-
70c604e9c862

rpoekTop.Jlaruuk
3/1eKTPOIIPOBOAVMO
CTH, jaTtuuk pH




dTOMOB MeTaJ/1/IOB

bubmoreka LIOK K,
MYJ/IbTUMe/IUHHBIN
O01ue du3MyecKre CBOMCTBA npoexTop. JlaTuuk
72 MeTassioB. [IpumeHeHne pH, Jatuuk
METaJI/IOB B ObITY U TEXHUKE TeMIIeparypbl
T/IaTUHOBBIN
bubmioteka [JOK 1K,
MYJ/IbTUMeIUHHBIN
7 CniaBel MeTa/10B. Koppo3ust MPOEKTOP. [laTumK
MeTaslJIOB pH, Jlaruuk
TeMIIeparypbl
TMJIaTUHOBBIN
bubmoreka LIOK Haruvik pH,
https://lesson.academy- Haruuk
74 PelieHue 3a7ja4 pas/IMuHbIX content.myschool.edu.ru/lesson/e7f | temmeparyper
TUIIOB £8162-0d4d-40£8-b9f7- I/IaTUHOBBIIA
422c3e710750
. bubmoreka LIOK Haruvik pH,
OJNeKTPOXUMIYeCKUH Psifi https://lesson.academy- Jatuuk
75 HarpsDKeHH1 MeTasI/IoB. content.myschool.edu.ru/lesson/e7f | temmeparyper
OO61mye criocobbl osyueHust £8162-0d4d-40{8-b9f7- TUIaTUHOBBIH
MeTaslioB 422c3e710750
76 OO011iast XxapaKTepUCTHKA bubmioreka LIOK 1K,
MeTaIoB IA-rpyms https://lesson.academy- MYJIbTUMEIUUHBIN
TTeproanUeCKOl CUCTEMEI content.myschool.edu.ru/lesson/e7f | npoekrop./laTunk
XUMUUECKUX 3/IeMEHTOB. £8162-0d4d-4018-b9t7- pH, [darunk
Harpwii u Kanuii: mosnyuyeHue, 422c3e710750 TEMIIEPATYPBI




¢bu3nueckre U XUMUUYECKHe TUIaTUHOBBIH
CBOWCTBa, IPUMEHeHre
MPOCTBIX BEIIeCTB U UX
COeJMHeHUU
OO0r11ast XxapakTepucTHKa https://resh.edu.ru/subject/29/11/ | 11K,
MeTtasu10B ITA-rpymnmnel MYJIbTUMeIUUHBIN
[Tepuoauueckoi cCUCTeMbl npoekTop.laTunk
XMMUUeCKUX 3/1eMeHTOB. pH, JlaTunk
77 Marnui 1 KanbLyi: TeMIIepaTypbl
rosiyueHue, pusnyeckue u MIaTHHOBBIA
XUMHUYeCKHe CBOMCTBA,
TpUMeHeHre TIPOCThIX BelllecTB
Y UX COeJIMHEeHUN
https://resh.edu.ru/subject/29/11/ | IIK,
MYJIETUMeIUUHBIN
78 JKECTKOCTL BOIBI M CIIOCOOBI eé TpoeKTop. /laTank
yCTpaHeHus PH, JlaTmk
TeMIlepaTypbl
T/IaTUHOBBIN
https://resh.edu.ru/subject/29/11/ | IIK,
MYJIbTUMeIUUHBIN
AnroMUHUI: TIO/TyueHue, npoektop. Jlarumk
79 (u3nYecKre U XUMHUYeCKue pH, [atunk
CBOWMCTBa, IpUMeHeHre TeMIIeparypel
TJIaTUHOBBIN
80 AwmdoTepHbIe CBOMCTBa OKCH/iA https://resh.edu.ru/subject/29/11/ | IIK,
Y TUAPOKCH/A aIFOMUHUS, MY/bTUMeIUAHBINA
T'U/IPOKCOKOMILIEKChI npoekTop.laTunk
aIOMUHUS, UX IPUMeHeHMe pH, JaTunk




TeMIleparypbl

TJIaTUHOBBIN
https://resh.edu.ru/subject/29/11/ | IIK,
MYJIbTUMeIUUHBIN
81 Peruienue 3az1au pasmuuHbIX npoekTop.JlaTank
THIOB pH, JaTunk
TeMIlepaTypbl
T/IaTUHOBBIN
ITpakTrueckast pabota Ne 7. https://resh.edu.ru/subject/29/11/ | IIK,
82 Pelienne skcrieprMeHTa/IbHbIX MYJ/IETUMeIUHHBIN
3a/1a4 1o TeMe "MeTaslibl [POEKTOP.
[JIaBHbBIX noArpynm'
OO011jast XapakTepHUCTHKA https://resh.edu.ru/subject/29/11/
MeTasi/IoB TOOOUHBIX TIOArPYTIIT
83 (B-rpynn) ITepuoguueckoit
CUCTeMbl XUMHUYECKUX
3JIEMEHTOB
dusnueckue U XUMUueckKue https://resh.edu.ru/subject/29/11/
84 CBOMCTBa XpOMa U ero
COeJMHEHWM, UX MPUMeHeHHe
Baskneiive coefiHeHUst https://resh.edu.ru/subject/29/11/
85 Maprasua. [lepmanranar
Kasusi, ero OKUC/IUTe/TbHbIe
CBOMCTBA
dusnyeckre U XUuMHUUeCKue https://resh.edu.ru/subject/29/11/
86 CBOMCTBA )KeJle3a U ero

coeguHenui. [Tonyuenve u
IIpUMeHeHHe CIJIaBOB JkKeJlesa




bubmoteka LIOK Iaruvik pH,
dusnuecKre ¥ XUMHIYecKHe https://lesson.academy- Marumk
87 CBOMCTBA Me/I U eé content.myschool.edu.ru/lesson/e7f | temmneparypsl
COeIMHEeHU, UX TIPUMEeHEeHNe 81 [JIAaTUHOBBIN
bubmoreka LIOK Haruvik pH,
Dusnueckue n XuMHuIeckue https://lesson.academy- Jaruuk
38 CBOMCTBA L{HHKA U €r0 content.myschool.edu.ru/lesson/e7f | temneparypsl
COoeIMHeHU, UX TIPUMeHeHUe. £8162-0d4d-40f8-b9f7- IATHHOBLIE
I'ApOKCOKOMILIEKCHI LIMHKA 422c3e710750
bubmoreka LIOK IK,
TlpakTuueckas pa6ora Ne 8. https://lesson.academy MYJIbTUMEIUUHBIN
89 PerieHue skcriep¥MeHTaIbHbIX TIpOEKTOp. JlaTanK
3az1au 1o TeMe "MeTaJubl PH, Jlarank
" TeMIiepaTypbl
MO0OOYHBIX TIOATPYTIIT .
T/IaTUHOBBIN
bubmoreka LIOK IK,
https://lesson.academy MYJIbTUMeIUUHBIN
90 PellieHue 3a/a pas/IMuHbIX MpOEKTOp. JlaTuuK
TUIOB pH, Hdatuuk
TeMIleparypbl
T/IaTUHOBBIT
O06o011ieHNEe U CHCTeMaTU3aLIs bubmoreka LIOK
91 M3y4eHHOTo MaTepyasa 1o https://lesson.academy
teMme "Metasibl"
bubmoteka LIOK I1K,
KoHTposibHasi pabota 1o Teme N
92 . " https://lesson.academy MYJIBTAMEIUMHBIN
Mertasnisl
TIPOEKTOP.
93 AHasi3 pe3ybTaToB bubmoreka LIOK K,




KOHTDPOJILHOU PaboTHl, https://lesson.academy MY/IETUMEUHAHBIN
KOPPeKLHsI OIIO0K TIPOEKTOP.
Posb xuMuu B 0becrieueHnn bubmoteka LIOK
YCTOMUYMBOIO PasBUTHA https://lesson.academy IIK, L
MY/IETUMEeIUHHBIN
94 yenoseyectsa. [IonaTue o
MIPOEKTOpP.
HayuYHbIX MeTozax IATHHOBLL
VCC/Ie/IOBaHNs BeIlleCTB
IIK,
95 WToroBasi KOHTpO/IbHast paboTa MY/IbTUMeIUAHBINA
TIPOEKTOP.
HayuHble pUHIUTIBI https://resh.edu.ru/subject/29/11/ | IIK,
OpraHu3alv XMMUYeCKOro MY/bTUMeIUAHBINA
[IPOU3BO/CTBA. IIpOEKTOP.
[TpoMmbliiIeHHbIe CTIOCOOBI
96 MoJyYeHUsT BaXKHEHIIINX
Bell[eCTB.
XuMHUUYeCKoe 3arpsi3HeHre
OKpY>Karollel cpefibl U ero
T10C/Ie/ICTBUSI
https://lesson.edu.ru/lesson/acd8 | IIK,

97 XUMUS U 3[0pOBbe UesioBeKa. 26¢f MYJIETUMe IHiHbI
JlekapCTBeHHbIe CpefCTBa TIPOEKTOp.

XUMMst L. PosTb XUMHH B https://lesson.edu.ru/lesson/acd8 | IIK,

98 obecrieueHNH MHILEBOH 26¢f My/IbTHME UAHbIA
0e30I1acCHOCTH TpOEKTOP-
KocMeTryeckue 1 https://lesson.edu.ru/lesson/acd8 | I1K,

99 nap(rooMepHble CpeJCTBa. 26¢f MYITTAME LI

MIPOEKTOpP.

BriTOBag xumus




https://lesson.edu.ru/lesson/f5999 | IIK,
XyMusl B CTPOUTE/TLCTBE. 557-18¢8-4853-83a0- MYIbTUMEIUHHBINA
100 BaxkHetillliie CTPOUTE/IbHbIE U 1 588bf830407a?backUrl= IIPOEKTOpP.
KOHCTPYKLIMOHHbIE MaTepyaJsibl %2F04%2F11
https://lesson.edu.ru/lesson/b8e4 | TIK,
XuMHsl B Ce/TbCKOM X03HCTBe. d657-2cc7-4860-8583- MY/IbTAMeAUHHBIN
101 OpraHnyecKkre ¥ MUHepasbHble 1 9f76edc8a59f?backUrl= TIPOEKTOP.
ynoopeHust %2F04%2F 11
https://lesson.edu.ru/lesson/b8e4 | IIK,
L0 CrcTeMaTHsanys 1 0606IIeH e 1 d657-2cc7-4860-8583- MYJIbTUMeIUUHBIN
? =
3HAHMI IO TeMe 9f76edc8a59f?backUrl TIPOEKTOoP.
%2F04%2F11
OBLIEE KOJIMYECTBO YACOB I10 102

[TPOI'PAMME




YYEBHO-METOAUYECKOE OBECIIEUEHUE OBPA30BATE/TBHOT'O
ITPOIIECCA
OBSI3ATE/IbHBIE YUEBHBIE MATEPUAJIBI I/I1 YUEHUKA

* Xumus, 10 kiacc/ Epemun B.B., Kyssmenko H.E., Tepenun B.U., [Ipo3nos
A.A., JlyauH B.B.; oa penakiueii JlyauHa B.B., OG111ecTBO ¢ orpaHUueHHOM
O0TBeTCTBeHHOCTBIO «/[IPO®DAx»; AkioHepHoe o011iecTBO «/3maTebCTBO
«IIpocseienue», 2023.

» Xumus, 11 knacc/ Epemun B.B., Ky3emenko H.E., [Ipo3nos A.A., J/lynuH B.B.;
niof, pepakieit JIynrxa B.B., O611jecTBO € OrpaHUUeHHOW OTBETCTBEHHOCTBIO

«TPODA»; AxioHepHoe 0011ecTBO «M3maTenbeTBO «IIpocBeitieHrne», 2023.

METOJUYECKUWUE MATEPUAJIBI VI YUUTEJISA

1. O.C.I'abpuensiH, I.I".JIbicoBa «Xumuss MeTtoauueckoe rocobre — 6a30BbIi
ypoBeHb» - M.: [Ipoa 2022 roz.

2. O.C.I'abpuenss, N.I.OcTpoymoB, «O011jasi XUMUS B TeCTax, 3a/lauax,
ynpaxHeHusx. 11 knace» — M.: Ipoda, 2023 rog,

3. O.C.I'abpuensH, I1.H.Bepe3kun, A.A.YiakoBa «Xumus 11 kmacc:
KoHTpo/ibHbBIe ¥ IPOBEepOUHbIe pabOoThI K yueOHUKY». — M.: Ipoda, 2021 1.

4. O.C.I'abpuensH, I.I".JIpicoBa, A.I.BBegenckast «Xumus 11 kmacc: HacronbHast
KHUTa A1 yuutesisi». Yacts 1 — M.: Ipoda, 2019 rog.

5. O.C.I'abpuesnsn, I.I".JIbicoBa, A.I.BBeneHckas «Xumus 11 knacc: HacTonbHast

KHUTa 7151 yuutensi». Yacts 2 — M.: [Ipoda, 2022 rog.



6. O.C.I'abpuensH, [1.B.Pemeros, 1.I.OcTtpoymoBa «3afauu 10 XUMUH U
crioco0bl X perieHus» - M.: «/Ipoda», 2021ro.

7. B.I. lenncoBa «Xumusi 11 Kacc rnoypouHble 1yiaHbl 10 Y4eOHUKY
O.C.I'abpuensiHa, I'.I".JIbicoBoii» - Bonrorpay» Yuurens 2018rof,.

8. M.A.Pa6oBa, Y.}O.HeBckas, P.B.JIlunko «Tectsl 1o xumuu 11 kmacc», - M.:
OKk3ameH, 2019r.

9.9. O.C.I'abpuensH, N.I.0cTpPOyMOB «XUMHUUeCKHI IKCTIEPUMEHT B 111Kojie 11

Kiacc»; - M.: poda. — 2019 rof. _

I PPOBBIE OBPA3OBATEJ/IBHBIE PECYPChI 1 PECYPChI CETHU
NHTEPHET

http://www.chemnet.ru I'azeTa «XumMusi» 1 calT AJis yuntens «5 uay Ha ypok
XUMUK»

http://him.1september.ru Eavnas komnekuust LIOP: [TpegMeTHasi Ko/ueKLust
«XUMUA»

http://school-collection.edu.ru/collection/chemistry EcTecTBeHHO-HayuyHbIe
SKCriepuMeHThI: Xxumusi. Konnekuus Poccuiickoro o61ijeobpa3oBarenbHOT0
ropTasna

http://experiment.edu.ru AJIXMMMUK: caiit JI.FO. AnukbepoBoii

http://www alhimik.ru Bcepoccuiickast onmumuaza MKOJIBHUKOB 110 XUMUU



http://chem.rusolymp.ru Oprannueckasi XUMUsi: 37IeKTPOHHbBIN yueOHUK /151
cpefiHel IIKOJIbI

http://www.chemistry.ssu.samara.ru OCHOBbI XMHU: 3/IEKTPOHHBIN yueOHUK
http://www hemi.nsu.ru OTKpbITBIN KOJIeIK: XUMUS
http://www.chemistry.ru JlucTaHiiMOHHasi 0OJIMMINMAZA MO0 XUMUM:

TeJIeKOMMYHHUKAIIMOHHBIN 00pa30BaTe/IbHbIN MPOeKT






