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MNOACHUTEJIBHAS 3AIINCKA

Pabouyas mporpaMma 1o XMMHUU Ha YpOBHE CpeAHEro odmiero oOpa3oBanusi pazpadoTaHa Ha
ocHoBe @enepanbHOoro 3akoHa oT 29.12.2012 Ne 273-d3 «O6 ob6pa3zoBanum B Poccuiickoii
@enepanun», TpeOOBaHMN K pe3ylbTaTaM OCBOCHHUS O00Opa30BaTENbHONW MPOTPAMMBI CPETHETO
obmiero o0pa3oBaHus, HpelcTaBiIeHHbIX B DefepanbHOM TOCYIapCTBEHHOM 00pa30BaTEIbHOM
crangaptre COQO, c yuérom KoHuenmuu mpernonaBaHusi ydeOHOro mpeaMera «XHUMHA» B
oOpa3oBarenbHbIX  opranmzanusx  Poccuiickoit  @expepaluy,  pealu3ylOUMX  OCHOBHBIE
oOpa3zoBaTeNnbHbIE MPOTPaMMBbl, ¥ OCHOBHBIX NOJOXKEHUN «CTparernu pa3BUTHS BOCIHUTAHHS B
Poccutiickoit @enepanuu Ha nepuon a0 2025 rona» (Pacnopsbkenue IlpaBurensctBa PO ot 29.05.
2015 Ne 996 - p.).

XuMHUsIT HAa YpOBHE YIIyOJNEHHOTO M3YyYEHHs 3aHMMaeT BaXXHOE MECTO B CHCTEME
€CTECTBEHHO-HAy4yHOTO oOpa3oBanus ywammxcs 10-11 kmaccoB. M3ydeHnue mipeamera,
peanmzyemMoe B yciaoBusX nuddepeHInpOBaHHOTO, TPOGUIBLHOTO 00YUICHHMS, TPU3BAHO 00ECIICYUTh
o011e00pa3oBaTelbHyl0 U OOUIEKYIBTYPHYIO MOATOTOBKY BBIMTYCKHHKOB IIKOJbI, HEOOXOAUMYIO
JUId ajanTalMd HUX K OBICTPO MEHSIOUIMMCS YCJIOBHUSIM JKM3HM B COLMYME, a TaKXKe JUIs
MPOJOIKEHHsI 0OYUYeHHsI B OpPraHU3aluax MpodecCHOHATBHOIO 00pa30BaHUs, B KOTOPHIX XUMHS
SBJIIETCS. OJTHOM U3 MPUOPUTETHBIX JTUCIUILINH.

B mnporpammMe o XuMuu Ha3Haue€HUE TMpeAMeTa «XUMHUS» TMOJIy4aeT MOAPOOHYIO
UHTEpPIIPETAllMI0 B COOTBETCTBUM C OCHOBomoniararommmu nonoxenusmu Oroc COO o
B3aMMOOOYCIIOBICHHOCTH IIeNied, COJep)KaHUs, pe3ylbTaToB oOydeHus U TpeOOBaHHI K ypPOBHIO
MIOATOTOBKU  BBIMMYCKHUKOB. CBHJETENBCTBOM TOMY SIBJISIFOTCSI CIEAYIOLIUE BBIIOJHSAEMBIE
MPOrpaMMOil MO0 XUMHUU (QYHKIUU:

¢ WHPOPMALMOHHO-METOMYECKAs, peaIn3alus KOTOPOH OOecleYnBaeT IOJydeHHEe
NpPEJCTaBICHUS O IeNsAX, COJAepXaHWHM, OOIIed cTpareruu OOydeHUs, BOCHHMTAHUS U Pa3BUTHUS
o0OyyaroluXxcs CpeICTBAMHU MIpeIMETa, U3y4aeMoro B paMKax KOHKPETHOTO MPOQus;

® OpraHMU3alMOHHO-TIAHUPYIOIIAsl, KOTOpasi MPeAyCMaTpUBAET ONpEIeTIECHUE: TPUHIIUIIOB
CTPYKTYPUPOBAHUS U TOCIEIOBATEIFHOCTH M3y4eHHUs y4eOHOro Marepualia, KOJIMYECTBEHHBIX U
KAUeCTBEHHBIX €ro XapaKTepUCTUK; MOJIXO0J0B K (OPMHUPOBAHUIO COJAEPKATEIbHON OCHOBBI
KOHTPOJII M OLEHKH OOpa30BaTeNbHBIX JOCTIKEHUM oOyJaromuxcs B paMKax MTOTOBOM
aTTectaluu B GopMe €IMHOTO TOCYJapCTBEHHOTO 3K3aMeHa M0 XUMHH.

[Tporpamma asist yrinyOI€HHOTO U3YUEHUS XUMHUH:

® YCTaHaBJIMBAET MHBAPUAHTHOE MPEIMETHOE COAEpkKaHHUe, 00s3aTeIbHOE AJIs U3YUYEHUS B
pamKax OTHAEIbHBIX Mpoduiei, mpearycMaTpuBaeT paclpeaeieHue U CTPYKTYPUpPOBAaHHUE €ro Io
KJIaccaM, OCHOBHBIM COJIEpKaTeNIbHBIM JIMHUSAM/pa3zeniaM Kypca;

e aéT MpPUMEpPHOE paclpeneieHre y4eOHOro BPEMEHM, PEKOMEHYeMOro ISl U3ydeHUus
OTJENbHBIX TEM;

e [peasaraeT NpPUMEPHYIO MOCIEI0BaTEIbHOCTh 3yUEHHs yUeOHOro MaTepuaia ¢ yuéTom
JIOTUKHU TIOCTPOEHUS Kypca, BHYTPUIIPEAMETHBIX U MEXKIIPEIMETHBIX CBS3EH;

e naéT METOAMYECKYI0 HWHTEpIpeTaluio Ieled W 3aJad HM3ydyeHus I[peaMera Ha
yrayOa€HHOM YpOBHE € YYETOM COBPEMEHHBIX IPHOPUTETOB B CHUCTEME CpEAHEro OOIero
00pa3zoBaHMsl, COJEPKATEIBHON XapaKTEPUCTUKU TUIAHUPYEMBIX PE3YyJIbTaTOB OCBOEHUSI OCHOBHOIM
0o0pa3oBaTeNbHON MPOTPAMMBI CpPETHET0 001ero o0pa3oBaHus (JIMYHOCTHBIX, METAMPEIMETHBIX,
NPEIMETHBIX), a TaKkKe C Y4ETOM OCHOBHBIX BHJIOB Y4eOHO-TIO3HABATENbHBIX JIEHCTBUI
00yuaroIerocs 0 OCBOCHUIO COAEPKaHU MPEAMETA.

ITo BceM Ha3BaHHBIM MO3ULKSAM B IIPOrpaMMe 110 XMMHUH IIPETyCMOTPEHA IPEEMCTBEHHOCTh
c oOy4YeHHEM XMMHUHU Ha YPOBHE OCHOBHOTO 0O0IIEro oOpa3oBaHus. 3a MpeneaaMu YCTaHOBJICHHOU
MPOrpaMMOil MO0 XUMHU 00s3aTeNbHON (MHBAPHAHTHOM) COCTABISIONICH CONEpKaHUs y4eOHOTo
npenMera «XHUMHUS» OCTaETcsl BO3MOXKHOCTh BBIOOpa €ro BapUaTHUBHOM COCTaBIISIONIEH, KOTOpas
JIOJDKHA ONPEENATHCS B COOTBETCTBUH C HAIPABJICHUEM KOHKPETHOTO MPOGUIst 00ydeHHs.

B cootBerctBuuM ¢ koHuentyadbHbIMH ToJOkeHUsAMH PI'OC COO o Ha3zHayeHUH
peaMeToB 0a30BOTO M YIIIYONEHHOTO YpOBHEW B cucTeMe Au(QepeHIMPOBAaHHOTO O0YYEHHUs Ha
YpOBHE CpefHero oo1iero oopa3oBaHusl XMMHUS Ha YPOBHE YIiyOJIEHHOTO U3yUeHHUsl HalpaBiieH Ha



pealin3anuio MPeeMCTBEHHOCTH C MOCIIEAYIONMM 3TalloM MOJyYeHUsI XUMHUYECKOr0 00pa3oBaHus B
paMKax HM3y4Y€HHUs CHEIUATbHBIX €CTECTBEHHO-HAYYHBIX W XMMUYECKHX ITUCLUHUIUIMH B BYy3aX M
OpraHm3alusx cpefaHero mnpogdeccuoHaabHOro oOpa3zoBaHus. B 3TOl cBsI3u M3ydeHHE NHpeaMmeTa
«XHMHS» OPUEHTUPOBAHO IMPEUMYIIECTBEHHO Ha pacIIUpPEHUE U YriayOJeHHe TEOpPETHUYECKOM U
MPAKTUYECKON MOATOTOBKH O0yYarOIINXCsl, BHIOPABLINX OINpeeiaEHHbIN Tpoduias 00ydyeHus, B TOM
qHcie ¢ MEPCHEKTUBOW MOCIEIYIOUIETro MOJydYeHUs] XUMHUECKOro oOpa3oBaHUsl B OpPTraHU3AIMIX
npodeccuoHaibHOro oOpa3zoBanusi. Hapsimy ¢ atuMm, B cBere Tpeboanuit ®I'OC COO «
IUTAHUPYEMBIM pe3yJibTaTaM OCBOEHHS QenepaabHOi 00pa30BaTeNbHON MPOTPaMMbI CPEIHETO
obuiero o0pa3oBaHMsl M3yuyeHUE IpeaMeTa «XHUMHs» OPUEHTHUPOBAHO TAaKKe Ha pEIICHHE 3a1a4
BOCIHUTAHMSI M  COLUMAIBHOIO pa3BUTUS  OOydaloIIMXcs, Ha (GOPMUpOBAHHME y HHX
OOIIEMHTEIUICKTYaJIbHBIX yYMEHUH, YMEHHH paluOHATM3alMKA Y4eOHOro Tpylda ¥ 00OOMIEHHBIX
CHOCO00B AESITENbHOCTH, UMEIOIINX MEXIUCIUIUIMHAPHBIN, HAIIPEIMETHBIN XapakTep.

CocraBisifoliMMHU  IpeMeTa «XUMUS» Ha YpOBHE YIIYyONEHHOIO H3Y4YEHMs SIBISIOTCS
yrayonéHnuele Kypcbl — «Opranuueckas xumus» u «OOmmas u HeopraHnudeckas xumusi». [lpu
OIIpEeIECNICHUN MOJXO0J0B K OTOOPY M CTPYKTYPHOW OpraHu3allld COJAEp:KAaHMUSI 3TUX KYypCOB B
mporpaMMe Mo XUMHH 3a OCHOBY HpuHATH nonoxkeHus ®I'OC COO o paznuumsx 0a30BOTO U
yrIyOn€HHOTO YPOBHEH M3y4YEeHHUsS IPEaMETa.

OcHoBy coaepxaHusi KypcoB «Opranuyeckas xumusi» u «OOmas u HeopraHuyeckas
XMMUST» COCTABIISIET COBOKYITHOCTHh NPEAMETHBIX 3HAHUM M yMEHUH, OTHOCAIIMXCS K 0a30BOMY
YPOBHIO HM3Y4YE€HUsl IpeaMeTa. IJTa CHUCTeMa 3HAHMM I0JydaeT OIpeAesIEHHOE TEOPETUYECKOe
JIOTIOJIHEHUE,  [IO3BOJISIIOIIEE  OCO3HAHHO  OCBOUTh  CYIIECTBEHHO  Ooibminii  00BEM
¢dakronornueckoro marepuana. Tak, Ha yriayOnEHHOM ypoOBHE M3y4YeHHS IpeaMera obecrieyeHa
BO3MO>KHOCTb 3HAUUTEJIBHOTO YBEIMUYEHUSI 00bEMA 3HAHUM O XUMUYECKUX 3JIEMEHTaX U CBOMCTBAX
UX COEIMHEHMH Ha OCHOBE PACIIMPEHUs U YIIIyOJeHHs TNpPEICTaBIeHUH O CTPOCHMM BELIEeCTBa,
XUMHUYECKOHN CBSI3U U 3aKOHOMEPHOCTSX MPOTEKAHUS PEAKIH, pacCMaTpUBaeMbIX C TOUKU 3PEHUS
XMMHMYECKON KUHETHKU U TEpMOAMHAMUKH. V3ydeHne nepuoanueckoro 3akoHa u Ilepnoanueckoi
CUCTEMbl XMMHYECKHUX DJJEMEHTOB Oa3upyercsi Ha COBPEMEHHBIX KBAaHTOBOMEXAHMUYECKUX
NPEJCTaBICHUAX O CTPOCHMHM aromMa. XHMHUYecKas CBS3b OOBSICHAETCS C TOUYKHM 3pEHHUs
SHEPreTUUECKUX M3MEHEHMH mnpu e€ o0pa3oBaHUM U pa3pyLIEHUHU, a TAKKE C TOUKH 3PEHUS
MeXaHU3MOB €€ oOpa3oBaHus. l3ydeHune THUNOB peakuuil JONOJHAETCS (OPMHPOBAHUEM
MPECTaBICHU 00 3IEKTPOXMMHMUYECKUX Ipoleccax M 3JIEKTPOJM3E pacIulaBOB M PACTBOPOB
BellecTB. B Kypce opraHmdeckoil XMUMHMHM TIpM PAcCMOTPEHHM pPEAKIMOHHON CrnocoOHOCTH
COEMHEHMH ynensiercs ocoboe BHUMaHHE BompocaMm 00 3JIEKTPOHHBIX 3(PQeKTax, 0 B3aHMHOM
BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PEaKIUu.

Oco0oe 3HayeHHEe MMEET TO, YTO Ha COJIep)KaHHWE KYPCOB XHMMHUHU YriayOJIEHHOrO YpOBHS
W3YYEHHUS AJI KIacCOB OMpenelEHHOro mpoduiis (TIaBHBIM 00pa3oM Ha UX CTPYKTYPY M XapakTep
JIOTIOJTHEHUH K 0O1Iell cucTteMe MpeaIMEeTHBIX 3HAHWN) OKa3blBAIOT BIMSIHUE CMEKHBIE MPEIMETHI.
Tak, HampuMep, B COAep KaHUU IpeAMeTa A KIACCOB XMMHUKO-(PU3UUYECKOTro Mpoduis 0oibioe
3HayeHue OyAyT HMeTh 3JIEMEHThl y4yeOHOro marepuana no oOmied xumuu. [lpu u3zyueHum
npeaMera B JaHHOM Ciydae akIEeHT Oy/AeT clesiaH Ha OOIIHOCTh METOJOB IMO3HAHMSA, OOIIHOCTh
3aKOHOB M T€OpUU B XMMHUU U B (PU3UKE: aTOMHO-MOJIEKYJISipHAsi Teopusi (MOJIEKysipHasl Teopus B
(Gu3MKe), 3aKOHBI COXPAHEHUS MacChl M DJHEPTrUU, 3aKOHBl TEPMOJIUHAMHKH, DIEKTPOJIH3a,
MIPEJICTaBJICHUS O CTPOCHUU BEUIECTB U JPYTO€.

B 10 xe BpeMs B cozpepikaHUM MpeaMeTa JUIsl KIaCCOB XMMHKO-OMOIOTHYECKOro mpoduis
OoNbpIIUI yACNBbHBIA Bec OyJeT MMeTh opraHWYecKkas XuMmus. B sTom ciyudae mpemocTaBisieTcs
BO3MOYKHOCTh JUIsl 00jiee OOCTOSITEIbHOTO PACCMOTPEHUsI XUMHUYECKON OpraHM3aluu KIIETKU Kak
OMOJIOTMYECKOH CHCTEMBI, B COCTaB KOTOPOM BXOJST, K TMpUMEpPY, TaKhe CTPYKTYpHbIE
KOMITOHEHTBHI, KaK JIMMUIBI, OCIIKH, YTIIEBOAbI, HyKICUHOBBIC KUCIOTHI U Apyrue. [Ipu 3ToM 3HaHUS
O COCTaB€ M CBOWCTBAaX NPEICTABUTENIEH OCHOBHBIX KJIACCOB OPraHMYECKUX BEILECTB CIy’KaT
OCHOBOMH JIJIsl U3Y4EHUS CYIIIHOCTHU MPOIeccoB (POTOCHHTE3A, AbIXaHUs, TUIIEBAPEHUSI.

B mnnane QopmupoBaHHsS OCHOB HaydyHOTO MHPOBO33PEHHUS, OCBOCHHS OOIIEHAayYHBIX
METOJIOB MO3HAHUS M OMNbITa MPAKTHUYECKOTO NMPUMEHEHHS] HAYYHBIX 3HAHUM M3y4eHUE MperMeTa
«XUMHA» Ha YriayOlIEHHOM YpOBHE OCHOBAaHO Ha MEXKIPEAMETHBIX CBS3AX C Yy4eOHBIMU



npeIMeTaMH, BXOJASIIMMU B COCTaB MPEAMETHBIX obOnacTeil «EcTecTBEeHHO-HAYYHbBIE MPEAMETHI»,
«Marematuka 1 nHpopmaTuka» U «Pycckuil si3bIK U TUTEpaTypar.

[Tpu m3ydyeHun ydeOHOro mpenmera «XUMHS» Ha YIIIyOJNEHHOM YpOBHE TaKkkKe, Kak Ha
YpPOBHE OCHOBHOTO U cpefaHero obOmero oOpa3oBanusi (Ha ©a30BOM YpOBHE), 3amadei
MEPBOCTENEHHOM 3HAYUMOCTH SIBIsETCS (OPMUPOBAHME OCHOB HAyKH XHMHH Kak o01actu
COBPEMEHHOT'0 €CTECTBO3HAHMUS, MPAKTUUYECKON JESITEIIbHOCTH YEJIOBEKA U OJIHOTO M3 KOMIIOHEHTOB
MUPOBOM KynbTypbl. PemieHue 5Toil 3agaun Ha YriiyOJEHHOM YpOBHE H3Yy4YEHHUs IpeaMeTa
IIpeIoiaracT peaju3alnio TakKuxX LeseH, Kak:

e (opmupoBaHUE MPEICTABICHUI: O MaTEPUATILHOM €IMHCTBE MUPA, 3aKOHOMEPHOCTAX U
[TI03HABAEMOCTH SIBJICHUI MPUPOJIBI, O MECTE XUMHUHU B CUCTEME €CTECTBEHHBIX HayK U €€ BeAylen
poiu B 00ECIICUCHUH YCTOMYMBOTO PA3BUTHS YEIIOBEUYECTBA: B PEUICHUH MPOOJIEM SKOJIOTHYECKOH,
SHEPreTHYECKON U MUIIeBON 0€30MacHOCTH, B Pa3BUTUU MEAMIIMHBI, CO3/IaHUU HOBBIX MaTepUANIOB,
HOBBIX HCTOYHHKOB OJHEPrHHM, B OOCCICUCHUU PANHMOHAIBHOTO MPHUPOIONOIL30BAHUS, B
(GbopMUPOBaHMM MHPOBO33PEHHUSI M OOMIeH KyJdbTyphl UEJIOBEKa, a TaKXkKe OSKOJIOTUYECKU
000CHOBAHHOTO OTHOIIICHUSI K CBOEMY 3JI0OPOBBIO U TIPUPOTHON Cpelie;

® OCBOCHHME CHCTEMBbl 3HAHUM, JIEKAIIUX B OCHOBE XHMMHYECKOM COCTaBISAIOIIEH
€CTECTBEHHO-HAYYHON KapTUHBI MHpa: (YHIAMEHTAJIbHBIX MOHITHUH, 3aKOHOB M TEOPHH XHUMHUH,
COBPEMEHHBIX MPEACTABICHUM O CTPOCHHM BEIIECTBA HA Pa3HBIX YPOBHSIX — aTOMHOM, HOHHO-
MOJIEKYJIIPHOM, HAJIMOJEKYJISIPHOM, O TEPMOJMHAMMYECKMX M KHHETUYECKUX 3aKOHOMEPHOCTSX
MPOTEKAHUs XUMUYECKHX PEaKIHMi, O XUMHUYECKOM paBHOBECHUH, PACTBOpPAX U JIUCIIEPCHBIX
cUCTeMax, 00 OOIIMX HAYYHBIX MPUHIMIIAX XUMUYECKOTO MPOU3BOJICTBA;

e (QopmupoBanue y O0Oy4arOmMXCS OCO3HAHHOTO TIOHMMAaHHUs BOCTPEOOBAaHHOCTH
CUCTEMHBIX XMMHYECKUX 3HAHMM 1 OOBSCHEHUS KIIOYEBBIX HACH W MpobiieM COBPEMEHHOMU
XUMHH, 11 OOBSCHEHHs] M TIPOTHO3UPOBAHMS SIBICHUN, HMEIOIIUX €CTeCTBEHHO-HAYYHYIO
MPUPOJY; TPAMOTHOTO PEIICHHsS MPOoOJieM, CBSI3aHHBIX C XMUMHEH, MPOTHO3WPOBAHUS, aHATU3A U
OLICHKH C TIO3UIMI IKOIOTHYEeCcKOi 0e30MacHOCTH TMOCIEICTBUN OBITOBOM M MPOU3BOACTBEHHOMN
NESATETPHOCTH YEJIOBEKa, CBS3aHHOM C XHMMHYECKHM MPOU3BOJCTBOM, UCIOJIb30BAHUEM W
nepepaboTKOM BEIIECTB;

e yriyOJeHUe TMpeACTaBICHUN O HAyYHBIX METOJaX II03HAHHS, HEOOXOAMMBIX IS
MpUOOpETEeHNsT YMEHU OPUEHTHUPOBATHCS B MHUPE BEIICCTB U OOBSICHEHUS] XMMUYECKUX SBJICHHM,
HMMEIOIINX MECTO B IPUPOAE, B MPAKTUUECKOUN I€ATEIbHOCTH U TOBCEAHEBHOM KU3HU.

B mane peanuzanuu MepBOOYEPEAHBIX BOCHUTATEIBHBIX W Pa3BUBAIOIMIUX (YHKIUMA
I[EJIOCTHOM CHUCTEMBI CpEIHEro oOIIero oO0pa3oBaHUA MPH M3YyYEHUH MpeaMmera «XHUMHs» Ha
yriIyOJIEHHOM YPOBHE 0COOYIO aKTyallbHOCTh TPHOOPETAIOT TAaKKUE LIETH U 3a]]a4H, KaK:

e BOCMUTaHUE YOESKIEHHOCTH B TMO3HABAEMOCTH SIBICHUH TPHUPOIBI, YBAKCHHS K
MPOLIECCY TBOPUYECTBA B OONACTH TEOPETUYECKUX M TMPUKIAJHBIX HCCIECIOBAaHUN B XHUMHH,
(hopMHUpOBaHHE MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO PAa3BUTHS HAYKH;

® pa3BUTHE MOTHBAIMU K OOYYEHHIO U TMO3HAHUIO, CIIOCOOHOCTEH K CAaMOKOHTPOIIO U
CaMOBOCITUTaHHIO HA OCHOBE YCBOCHHUS OOIEUEeTOBEUYECKHIX IIEHHOCTEH;

® Dpa3BUTHE T[IO3HABATEIBHBIX  HMHTEPECOB, HWHTEIUICKTYaJbHBIX H  TBOPYECKUX
crocoOHOCTeH  oOydarommxcs, (opMuUpoBaHWE y HHUX CO3HATEIBHOTO OTHOIICHHUS K
caMo00pa30BaHUIO U HETIPEPHIBHOMY 00Pa30BaHHIO KaK YCIOBHIO YCIIENTHOW MpodeccuoHaIbHON 1
0OIIIECTBEHHON JCATEIHHOCTH, OTBETCTBEHHOTO OTHOIIEHHUS K CBOEMY 3JI0POBBIO U MOTPEOHOCTH B
3JI0pOBOM 00pa3e JKU3HHU;

e (QopmupoBaHHME YMEHHIl W HAaBBIKOB Pa3yMHOTO MPHPOAONOIB30BaHUS, pa3BUTHE
IKOJIOTHYECKON KYIbTYpbl, NPUOOPETEHHE ONbITa OOIIECTBEHHO-TIONE3HONH HKOJIOTUYECKOM
NEeSATEIbHOCTH.

CBSI13b C PABOUYEN ITPOTPAMMOM BOCIIMTAHUSI IIKOJIbI

Peanuzanusi BOCIUTATENBHOIO TMOTEHIMANAa YPOKOB XUMHUU (YPOUHOU JESTENTbHOCTH,
ayTUTOPHBIX 3aHATUI B paMKaX MaKCUMAIBHO JOMYyCTUMOM y4eOHOU Harpy3Ku) MpeaycMaTpruBaeT:

- MAaKCUMaJIbHOE MCIOJIb30BaHUE BOCIUTATEIBHBIX BO3MOKHOCTEN COAECPKAHUS YPOKOB TS
dbopMupoBaHuss y OOy4YaIOMUXCS POCCHMCKUX TPAJAUIMOHHBIX JTYXOBHO-HPAaBCTBEHHBIX U



COLIMOKYJIBTYPHBIX LIEHHOCTEH, POCCHMCKOIO UCTOPUYECKOTO CO3HAHUS HA OCHOBE MCTOPUYECKOTO
MPOCBEIIEHH; TMOAOOpP COOTBETCTBYIOUIETO COJAEP)KAaHUS YPOKOB, 3a/JaHUi, BCIOMOTaTEIbHBIX
MaTepHaioB, IPOOJEMHBIX CUTYalUi A7 00CYKIACHUIH;

- BKJIIOYEHHUE B COJIEP)KAHHUE YPOKOB IIEJIEBBIX OPUEHTUPOB PE3YJIbTATOB BOCIUTAHUS, MX
y4YeT B ONPEACICHUN BOCIIUTATENbHBIX 3a/1a4 YPOKOB, 3aHATUH;

- BBIOOp METOJIOB, METOJMK, TEXHOJIOTHH, OKa3bIBAIOLINX BOCIUTATEILHOE BO3JICHCTBHE HA
JUYHOCTh B COOTBETCTBUM C BOCIMUTATEIbHBIM HJEAIIOM, LEIBI0 M 3aJadyaMd BOCIMTAHHA,
LIEJIEBBIMU OPUEHTHPAMHU pE3YJIbTaTOB BOCHUTAHMS; peaM3alMi0 IMPUOPUTETa BOCIIHUTAHUS B
yueOHOH J1esTeNbHOCTH;

- NPUBJIEYCHNE BHUMAaHMs OOYYaIOLIMXCS K LIEGHHOCTHOMY acCIEKTy M3ydaeMbIX Ha YpoKax
MIPEIMETOB, SBICHUI W COOBITHI, MHUIIMHPOBAHUE OOCYKIEHUH, BHICKA3bIBAHUN CBOETO MHEHUS,
BbIPAOOTKH CBOET0 JMYHOCTHOTO OTHOILEHMSI K U3y4aeMbIM COOBITHUSIM, SIBICHUAM, JIULIAM;

- [pUMEHEHHE HWHTCPAaKTUBHBIX (opM yueOHON paboTBl — HMHTEIJICKTYAIbHBIX,
CTUMYJIMPYIOIIMX I[IO3HABAaTCIIBHYI0 MOTHMBALMIO, MIPOBBIX METOAMK, JIUCKYCCUHM, NAIOIINUX
BO3MO>KHOCTb IIPUOOPECTH OIBIT BEJIEHUSI KOHCTPYKTUBHOIO JIMajora; rpyninoBoil paboTkl, KoTopas
YUUT CTPOMTH OTHOIIEHMSI W JEHCTBOBAaTh B KOMaHJE, CHOCOOCTBYET PA3BUTUIO KPUTHYECKOTO
MBIIUICHHUS;

- noOyxjaeHue oOydaroummxcsi coOJroaTh HOPMBI IOBEJEHMS, MpaBWia OOLIEHHUS CO
CBEPCTHUKAMM U  II€IarorM4eCKMMHM  paOOTHUKaMH, COOTBETCTBYIOIIME YKJIaly  ILIKOJIBI,
YCTaHOBJICHHE U MOAJEPKKY J0OpOKeIaTeIbHON aTMOC(hEpHI;

- OpTaHU3aIMI0 HACTABHUYECTBA MOTHBHPOBAHHBIX U 3PYAMPOBAHHBIX OOYYAIOIIUXCS HAJ
HEYCIEBAIOIIMMHU  OJHOKJIACCHHUKaMM, B TOM 4YHCIE€ C OCOObIMM  00pa30BaTElIbHBIMU
NOTPeOHOCTSMH, JAIOMET0 OOYYarOIIMMCSl COIMAIbHO 3HAYMMBIA ONBIT COTPYJHHYECTBA U
B3alMMHOM IIOMOIIY;

- MHUIMHPOBAHUE U TMOAJIEPKKY HCCIEI0BATENbCKOW JIEATEIbHOCTH 00yYaroluxcs,
IUIAHUPOBAaHUE U BBINOJIHEHWE HMHAWBHUIYAIBHBIX M TPYIIOBBIX IPOEKTOB BOCIMTATEIBHON
HaIpPaBJIEHHOCTH.

Pe3ynbpTaThl eauHCTBA Y4eOHOM M BOCIUTATEIBHOM NESATEIBHOCTH OTpPaKeHbI B pasjese
paboueil mporpaMMmbl «JIMYHOCTHBIE peE3yabTaThl M3y4EHHUS Y4YeOHOro MpeaMmera «XHUMHUsS» Ha
YPOBHE CpEAHETr0 00IIero 00pa3oBaHUsI.

MECTO YYEBHOI'O IPEJJIMETA «XUMMUS1» B YYEBHOM IIVIAHE

Ha ypoBHe cpennero obmiero oopa3zoBaHus «XHUMHUs» SBISETCS 00sA3aTENbHBIM y4eOHBIM
MIpeIMETOM, KOTOPBI BXOJIUT B COCTaB MpeIMeTHONU 001acTh «EcTecTBeHHOHAYYHbIE TPEIMETBI».

Cpok ocBoenust paboueit mporpammsl: 10-11 kiaccsl, 2 rona

KonudecTBo yacoB B yueOHOM 11aHe Ha u3ydeHue npeameta (33-34 yueOHbIe Heenn)

Knacc KonnuecTBo 4acoB B HENETIO KoauuecTBo 9acoB B rof
10 xnacc 3 102
11 kmacc 3 99
Bceero 201




COJAEP)KAHUE OBYYEHUA
10 KUIACC

OPTAHUYECKASA XUMUSA

TeopeTnuyeckne 0CHOBbI OPraHUYeCKO XMMMH.

[IpenmMer W 3HayeHHEe OPraHUYecKOW XUMHUH, TMPEACTaBIEHHE O MHOroo0Opasuu
OPraHUYeCKUX COCIUHECHUM.

DONEKTPOHHOE CTPOCHHME aToMa yriiepojia: OCHOBHOE M BO30YXKIEHHOE COCTOSHUS.
BasieHTHBIE BO3MOXXHOCTH aToma yriepoja. XUMHUYECKas CBSI3b B OPraHUYECKUX COCAMHEHUSIX.
Tunbl rubpuaM3anMu aTOMHBIX OpOuTaneil yrimepoaa. MexaHu3Mbl 00pa30BaHUS KOBAJICHTHOM
cBsi3U (OOMEHHBIM U TOHOPHO-aKUEeNTOpHBIN). TUIbl mepekprIBaHUsS aTOMHBIX OpOUTanei, 6- u m-
cBs3u. OpwHapHasi, JBOWHas u TpolHas cBA3b. CHocoOBl pa3pbiBa CBs3C B MOJEKYJIax
opranuueckux BemiecTB. [lonarue o cBO60JHOM panukane, Hykiaeoduie u snexkrpodure.

Teopust crTpoeHuss opraHudeckux coeauHeHuit A.M. bByrinepoBa U  CcOBpeMEHHbIE
MPEACTABICHUSI O CTPYKTYpPE MOJEKYJI. 3HaUYE€HUE TEOPUHM CTPOCHUS OPTraHUYECKUX COEIMHEHUHU.
Mornekymsipapile U CTpyKTypHbIe (opmynbl. CTpykTypHble (OPMYINBI  pa3IHMYHBIX BUIOB:
pa3BépHyTas, Cokpaui€HHas, ckeneTHas. M3omepus. Buael u3omepuu:  CTpyKTypHas,
MPOCTPAHCTBEHHAs. DJEKTPOHHBIE APQPEKTHl B  MOJEKyJaX OPraHUYEeCKUX COCTUHEHUH
(MHIYKTUBHBIM U ME30MEPHBIN 3P PEKTHI).

[IpencraBienne o kiaccu(UKaMU OPraHUYECKUX BemecTB. [IoHATHE O (PYHKIHMOHAIBHON
rpynme. ['omonorus. I'omonornueckue psaapl. CucteMaTHyeckas HOMEHKIATypa OpPraHWYeCKHX
coequHenuil (IUPAC) u tpuBnaibHble HA3BaHUS OTIENbHBIX PEACTaBUTENCH.

OcobeHHocT M KiIaccM(UKalMsg  OPraHUYECKHUX  PEaKIHi. OxucnaurenpHo-
BOCCTAaHOBUTEJIbHbBIE PEAKIIMU B OPraHUYECKON XUMUU.

OKCIEpUMEHTAJIBHBIE METOJbl M3Y4YE€HHs BELIECTB U MX INPEBPAILCHUN: O3HAKOMIICHHUE C
oOpa3aMi OpPraHWYECKUX BEIIECTB M MaTepuajlaMM Ha HUX OCHOBE, ONBITHI MO MPEBPALICHHUIO
OpPraHUYECKUX BEIECTB NPH HarpeBaHUM (IUIaBJICHHE, OOYTIIMBaHUE U FOPEHUE), KOHCTPYHPOBAaHUE
MOJEJIEd MOJIEKYJI OPTaHUYECKUX BEIIECTB.

Yraesoaopoasl.

Ankanbl. 'omonornyeckuil psia aiakaHoB, oOmias (Gopmyrna, HOMEHKJIATypa M H30MEpHs.
DJNEeKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJ alKaHOB, Sp -TMOpUAM3ALUS aTOMHBIX
opOuTaneit yriepojaa, 6-cBsi3b. OuU3nUecKue CBONCTBA ATKaHOB.

XVMMHYECKHE CBOMCTBA AJIKAHOB: pEaKLUU 3aMELIEHUS, U30MEPU3ALNHU, ACTUIPUPOBAHMS,
LUUKIIU3al11, TUPOJIN3a, KpeKUHra, TopeHus. [IpencraBienre o MexaHu3Me peakliiii paJuKalbHOTO
3aMeIIEHUS.

Haxoxnenue B mpupoe. CriocoObl OTydeHUs! U IPUMEHEHHE aTKaHOB.

[{uknoankanel. O6mas Gopmyna, HOMEHKIaTypa U uzomepus. OCOOEHHOCTH CTPOEHHUS U
XUMHUYECKUX CBOMCTB MasbIX (UMKJIONPOMAH, LUKIOOyTaH) U OOBIYHBIX (LIMKJIONEHTAaH,
IIUKJIOT€KCaH) IUKII0aIKaHOB. CriocoObl MOTyuyeHHs U IPUMEHEHUE IIUKII0ATKAHOB.

Ankensl. 'omonorudeckuii psij alkeHoB, o01mas ¢popmyiia, HOMEHKIATypa. DJIEKTPOHHOE U
IIPOCTPAHCTBEHHOE CTPOECHUE MOJIEKYJI AJIKEHOB, SpZ-I‘I/I6pI/I,Z[I/I3aLII/I$I aTOMHBIX opOuTajei yrieposa,
o- U m-cBs3u. CTPyKTypHass W reomeTpuueckas (IHUc-TpaHc-) m3oMmepus. Duznueckue CBOWCTBA
QIKEHOB. XMMHMYECKHE CBOMCTBA: pEaKLUU NPUCOECIUHEHUS, 3aMELIEHUS B O-IMI0JIOKEHHUE INpHU
JBOMHOM CBSI3W, MOJMMEpHU3alnK U okucieHus. [IpaBnno MapkoBHukoBa. KauecTBeHHbIE peakinu
Ha JIBOMHYIO cBs3b. CIIOCOOBI MOTY4YEHUS U TPUMEHEHHE AJIKCHOB.

AJKaIMEHBI. Knaccudukanus AIKaJUEHOB (compspkEHHBIE, W30JIMPOBaHHbIE,
Kymyauposanuvie). OCOOEHHOCTH AIEKTPOHHOTO CTPOCHUS U XUMHYECKUX CBOWCTB CONMPSKEHHBIX
nueHoB, 1,2- u 1,4-npucoenunenue. [lomumepusanus conpsok€HHBIX AUeHOB. CIOCcOOBI MOTyYeHUs
Y IPUMEHEHHUE aJIKaIuE€HOB.

Ankunbl. ['oMomorudeckuii psia aakuHOB, oOmmias GopMyia, HOMEHKJIATypa U HU30MEpHS.
DJNEKTPOHHOE W TPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYN AIKHHOB, SP-THOpPHIM3AIUS aTOMHBIX
opOutaneii yriaepoma. Du3HUECKHE CBOMCTBA AQJIKWHOB. XHWMHUYECKHE CBOWCTBA: PEAKIUU



MPUCOSANHEHUS, AUMEPU3alMUu U TpUMEpHU3aluH, OKucieHus. KucioTHele CBOWCTBA AalKUHOB,
MMEIOIINX KOHIIEBYIO TPOWHYIO CBs3b. KauecTBeHHbIE peakiMM Ha TpPOHYIO CBs3b. CrocoObl
MOJIy4YEHUS U IPUMEHEHUE aJIKMHOB.

Apomarudeckue yrieBoaopojabl (apeHsl). ['oMonorudeckuii psa apeHoB, odmas Gopmyia,
HOMEHKJIATypa M H30MepHs. DIEKTPOHHOE W MPOCTPAHCTBEHHOE CTPOCHHUE MOJEKYJbl OeH30.1a.
@dusnyeckue CBOMCTBA apeHOB. XHMMHUYECKME CBOMCTBa O€H307a M €ro IOMOJIOTOB: PEAKIUHU
3aMenieHus B OEH30JbHOM KOJIBIE U YIJIEBOJOPOAHOM paJMKalle, PEaKUUu MPUCOSAUHEHUS,
OKHCIIeHHE ToMoJIoroB Oen3omna. IIpencraBnenne 06 OpHEHTUPYIOIIEM JCHCTBUU 3aMECTHTENEH B
OCH30JIbHOM KOJIbIIE Ha MMPUMEPE ANKHIbHBIX PaJUKaIOB, KAPOOKCUIBHOMN, THAPOKCUIBLHON, aMHHO-
U HUTPOTPYIIBI, aTOMOB TrajoreHoB. (OcOOEHHOCTH XHMHUYECKHUX CBOWCTB  CTHpOIIA.
[Tonnmepusanus ctuposia. CriocoObl OJyYEHUS U IPUMEHEHHE apOMAaTUYECKUX YIIIEBOIOPO/IOB.

[Tpuponusrii ras. Ilonyraele HedTsaHble Ta3bl. HedTh n e€ mpoucxoxaenue. KameHHBIN
yroib M TPOAYKTHl ero mnepepadboTku. CrocoObl nepepaloTku HePTH: NEperoHkKa, KPEKUHT
(TepMUYeCKH, KaTaluTHYecKuii), puopMuHr, nupoiu3. lIpoaykTel mepepaboTku HePTH, HUX
MIPUMECHECHHE B TIPOMBIIIJICHHOCTH H B OBITY.

['eHeTnyeckas CBS3b MEXAY Pa3IMYHBIMU KJIACCAMH YTIIEBOIOPOIOB.

OJNEKTPOHHOE CTPOEHHE TaJOreHNPOU3BOAHBIX YIVIEBOJAOPOIOB. Peakuuu 3amelneHus
rajoreHa Ha THJIPOKCOTPYMIY, HUTPOTPYNNy, IUAHOTpynmy, amuHorpymmy. [leificTBue Ha
raJIOreHIIPOM3BOJIHBIE ~ BOJHOTO W CIHUPTOBOrO  pactBopa  mmiénoud. B3aumonelictBue
JUTaJOreHalIkaHOB C MarHueM H IUHKOM. lloHATHE O MeTalsIoOPraHUYECKUX COETUHEHUSX.
Hcnonp30BaHue TajJoreHNpPOU3BOAHBIX YIJIEBOJOPOAOB B OBITY, TEXHUKE M IpPU CHHTE3E
OpPraHMYECKUX BEIIECTB.

OKCHEpUMEHTAJIbHBIE METOJbl M3YyYEHHUs BELIECTB W UX [PEBPALLEHUI: H3Yy4YEeHUE
($u3MYEeCKUX CBOMICTB YIJIEBOAOPOAOB (PAaCTBOPUMOCTH), KaUECTBEHHBIX PEAKIMNA YIIIEBOIOPOJIOB
pa3aMyYHbIX KjaccoB (oOeciBeuMBaHME OpOMHOW WM HOJHOM BOJBI, pacTBOpa I€pMaHraHaTa
KaJusl, B3aMMO/ICHCTBHE alleTH/IeHa ¢ aMMHAuyHbIM pacTBOpoM okcuza cepedpa(l)), kauecTBeHHOE
oOHapyXeHHE YyIJepoJia U BOJIOPOAa B OPraHUYECKUX BEIIECTBAX, OJyYEeHUE ITHICHA U U3y4yeHUE
€ro CBOWMCTB, O3HaKoMiieHHE ¢ KoyulekiusmMu «HepTtb» u «Yroawp», ¢ oOpa3maMu MiacTmace,
Kay4yKOB M DPE3UHBl, MOJEIMPOBAHHE MOJEKYJI YIJEBOJAOPOAOB U TaJOT€HIIPOU3BOIHBIX
YIJI€BOJIOPOAOB.

Kucaopoacoaep:xamme oprannyeckmne coelMHeHUs.

[IpenensHble OnHOATOMHBIE cHUpThl. CTpoeHHEe MOJIeKysl (Ha MpuUMepe MeTaHoja M|
sTaHosa). ['omoniorudeckuit psia, obmas Gopmysna, ©30MepHsi, HOMEHKJIATypa U KJIacCU(PUKAIIHS.
@usndyeckue CBOMCTBA MPEAEIHBHBIX OJHOATOMHBIX CIUPTOB. BoOAOpogHBIE CBSA3M MEXIY
MOJIEKYJIaMH CHUPTOB. XUMHUYECKHUE CBOWCTBA: PEaKIMM 3aMEUIeHMs], JeTUApaTalii, OKUCICHHUS,
B3aMMOJICHCTBUE C OPTaHMYECKUMU W HEOPTaHWYECKMMHU KuciaoTamMu. KauecTBeHHas peakius Ha
OJIHOaTOMHBIE chUpThl. JlelicTBUE STaHOJMAa M METaHOJa Ha OpraHu3M uenoBeka. CrocoObl
MOJIyYeHUs U TIPUMEHEHUE OJJHOATOMHBIX CITUPTOB.

[Ipocteie adupsl, HOMEHKIaTypa U u3oMmepus. OCOOCHHOCTH (PU3MUECKHX U XUMHUYECKUX
CBOMCTB.

MHoroaromMHble CHHUPTHl — OJTUJIEHITUKONb M TiulepuH. dusnueckue M XUMHYECKHE
CBOWCTBA: pEAaKLMU 3aMEIICHUs, B3aUMOJICHICTBHE C OPraHMYECKUMH U HEOPraHHYECKUMHU
KHCIIOTaMH{, KayeCTBEHHAsl peaklys Ha MHOTOaTOMHbIE cnupThl. lIpeicraBieHue o MexaHH3MeE
peakimii Hyki1eopmIbHOro 3amelieHus. JlelictBue Ha opranu3M venaoBeka. CrocoObl MOTy4YeHUs U
MPUMEHEHHE MHOTOATOMHBIX CITUPTOB.

@®enois. CTpoeHue MOJEKYIbl, B3aUMHOE BIIMSHUE TUIPOKCOTPYIIBI M OCH30JIBHOTO Spa.
®dusnueckue cBoiictBa (eHona. OCOOCHHOCTH XMMHYECKHX CBOWCTB (eHona. KauecTBeHHBIE
peakimu Ha ¢enon. Toxcuunocth Qenona. CrocoObl monyueHHs M TpUMEHEeHue (eHoa.
®denondpopmanbaeriuaHas cMoa.

KapOoHunbHBIE COEAMHEHHS — aJbJErMAbl W KETOHbl. ODJEKTPOHHOE CTPOCHHUE
KapOOHUJIbHOW rpynmnbl. ['omonoruueckue psAapl adbJeTHI0B W KETOHOB, oOmias ¢dopmyna,
U30MeEpUsl U HOMEHKJIaTypa. Pru3nyeckue CBOMCTBA albIErUI0B U KETOHOB. XUMHUYECKHE CBOWCTBA



QIBJIETUIOB M KETOHOB: pPEAKUUU IpucoequHeHus. OKHCIEHUE albACTUIO0B, KadeCTBCHHBIE
peakiuu Ha ajbaeruasl. CocoObl MOMyYeHHUs U MPUMEHEHHUE aJIbICTH/IOB U KETOHOB.

OnHOOCHOBHBIE IpeniebHble KapOOHOBBIE KUCIOTHI. OCOOEHHOCTH CTPOEHUS MOJIEKYI
KapOOHOBBIX KHCIIOT. M3omepus u HOMEHKIaTypa. (DU3WYECKHE CBONCTBAa OJIHOOCHOBHBIX
IpeJebHBIX KapOOHOBBIX KHCIOT. BomopoiHbIe CBA3M MEXy MOJIEKYyJaMU KapOOHOBBIX KHUCIIOT.
XUMHUYECKHUE CBOWCTBA: KUCIOTHBIE CBOWCTBA, peakmusi dTepuUKAINKN, PEAKIUH C ydacTHEeM
yriaeBoAopoAHoro paaukanga. OcoOeHHOCTH CBOMCTB MypaBbMHOM KHcHOThHL. [loHsTHE O
MIPOU3BOJIHBIX KapOOHOBBIX KHCIOT — CIOXHBIX 3¢upax. MHoroodpazue KapOOHOBBIX KHCIIOT.
OcoOeHHOCTH CBOWCTB HENpPENENbHbIX M apOMaTUYECKUX KapOOHOBBIX KHCJIOT, IUKapOOHOBBIX
KHUCJIOT, TUAPOKCUKapOOHOBBIX KHCHOT. IlpencraBurenu  BbICIIMX — KapOOHOBBIX — KHCJIOT:
CTeapHHOBas, TMAJIbMUTUHOBAs, OJCUHOBAS, JUHONEBAsA, JUHOAEH08as KUCIOThL. CrocoObI
IIOJTyYEHHUs U IPUMEHEHUE KapOOHOBBIX KUCIIOT.

Crnoxuble 3¢upsl. ['oMomoruueckuii psa, odmast dopmysna, U30Mepus U HOMEHKJIATypa.
dusnyeckue 1 XMMUYECKHE CBOMCTBA: TUAPOIJIA3 B KUCIION U LIEJIIOYHOH Cpee.

Kupsl. Ctpoenue, pu3nYecKUe U XUMHUYECKHE CBOMICTBA KHUPOB: TUAPOJIU3 B KUCIOH U
1menoyHo cpene. OCOOEHHOCTH CBOWCTB KHUPOB, COJEPIKALIMX OCTAaTKH HENpeAeiabHbIX >KUPHBIX
KUCHO0T. JKupsl B Ipupoe.

MBb11a KaK cOJM BBICIIMX KapOOHOBBIX KHCIIOT, UX MOIOIIIEE JeHCTBHE.

OOmast xapakrepucTuka yriueBoaoB. Kiaccupukamus yrieBomoB (MOHO-, AH- U
nojucaxapuzpl). MoHocaxapuabl: TJOK03a, (pykro3a, ramakrosa, pubdo3a, Ae30Kcupudosa.
@u3nuecKue CBOMCTBA U HaxoXJeHue B npupoje. PorocuHTe3. XMMUYECKHE CBOMCTBA IIFOKO3BI:
PEaKIMU C yJyacTHEM CHUPTOBBIX U albJETUIHOMN I'PYII, CIUPTOBOE U MOJIOYHOKHUCIIOE OpOKEHHUE.
IIpuMeHeHne TIIIOKO3bI, €€ 3HAYEHHE B KU3HEIEATEIBbHOCTH OpraHusMa. J(ucaxapuasl: caxaposa,
MajbTO3a M JaKTO3a. BoccTaHaBIMBAIOIME M HEBOCCTAHABIMBANOIIME aucaxapuisl. [uaponus
nucaxapunoB. Haxoxxnenwe B mpupone U npumeHenue. llomucaxapuapl: Kpaxman, TNIMKOT€H U
nemnono3a. CTpoeHne MakpoMOJIEKYJ KpaxMaia, TIIMKOT€Ha U LEJUII0I03bl. PDU3nueckue CBOMCTBA
KpaxMaja M LEeJUTF0JI03bl. XMMHUYECKUE CBOMCTBA Kpaxmalsla: TMAPOJIN3, KAYECTBEHHAsl PEaKIMs C
noJIoM. XMMHUYECKHE CBOMCTBA LIEJUIIOI03bI: THAPOIIN3, MOJIydeHHe YPUPOB LeToa03bl. [Tonarue
00 UCKYCCTBEHHBIX BOJIOKHAX (BHCKO3a, alleTaTHBIN IIENK).

OKCHEpUMEHTAJIBHBIE METOJIbl M3YYEHHs BEIIECTB M HX MPEBPALICHUI: PacTBOPUMOCTH
Pa3IMYHBIX CIIUPTOB B BOJIE, B3aMMO/JIEIICTBHE 3TAHONA C HATPUEM, OKHCIEHUE ITUIIOBOTO CIIUPTA B
aJIBJIETU]T Ha pacKaJI€HHON MEIHOM MPOBOJIOKE, OKUCIEHUE 3TUIOBOTIO CIHMPTA AUXPOMATOM Kaaus
(BOBMOXKHO HCIOJIb30BAaHUE BUIEOMATEPHUATIOB), KAaueCTBEHHbIE pEaKUHWHW Ha aJdbJeruinpl (c
ruapokcuaom nuammuHcepedpa(l) u runpoxcunom menu(ll)), peakuus raunepruHa ¢ THIPOKCHIOM
meau(Il), xumuueckue cBoOIiCTBa pacTBOpa YKCYCHOH KHCIIOTBI, B3aMMOJEHCTBHE pacTBopa
rmoko3bl ¢ ruapokcunom  menu(ll), B3ammoneicTBHEe Kpaxmaia C  HOJOM, pELIeHHe
AKCIIEPUMEHTAIBHBIX 33/1a4 1o TeMaM «CrnupTel U QeHomnb», «KapOoHoBbie KUCIOTHI. ClI0KHbBIE
3hUPBD».

A3oTcoaepkaiue OpraHu4ecKkue coeJMHEeHusl.

AMUHBI — OpraHuYecKHe Mpou3BoAHbIe aMMuaka. Kinaccudukanus aMuHOB: anudaTudeckue
U apoMaTU4yecKue; MepBUYHbIC, BTOPUUHbIE U TpeTHuHble. CTpoeHne MojeKkyl, obmas dopMmya,
M30MepHsi, HOMEHKIAaTypa M (U3MUecKue CBOMCTBA. XHMHMUYECKOE CBOWCTBA adM(paTUYECKHX
aMHHOB: OCHOBHbBIE CBOWMCTBA, aJIKMJIMPOBAHNE, B3aUMO/IEHCTBHE NIEPBUUHBIX aMHUHOB C a30THCTOM
kucaoToi. Conu aJIKMJIaMMOHHS.

AHUJIMH — OpeICcTaBUTeNIb aMMHOB apomartuyeckoro psaa. CtpoeHue aHwinHa. BzaumHoe
BJIMSIHME TPYNI aTOMOB B MOJIEKyle aHWiIMHA. OCOOCHHOCTH XUMHMUYECKHX CBOICTB aHWJIMHA.
KagecTBeHHble peakuiny Ha aHWIMH. CIIOCOObI MOMy4€HUs U IPUMEHEHUE au(paTUUECKUX aMUHOB.
[Tony4yeHue aHMIMHA U3 HUTPOOESH30IA.

AmuHoOkncnotel. HoMeHKaTypa u nzomepus. OTnenbHble NPEACTABUTEIN 0.-AMUHOKHUCIIOT:
JIMLYH, alaHuH. OU3nyecKkue CBOMCTBA aMUHOKHUCIIOT. XMMHUUYECKUE CBOMCTBA AMUHOKHUCIIOT KakK
aM(OTEpHBIX OPraHMYECKUX COECIUHEHUH, peakiys MOJIMKOHJIEHCALUU, 00pa3oBaHUE NENTUIHON
cBsA3U. buonornueckoe 3HaueHre aMUHOKUCIIOT. CUHTE3 ¥ THAPOJIN3 MENTHIOB.



benku xak npupoaHsie nonuMepsl. [lepBuuHas, BTOpUYHas U TPETUYHAs CTPYKTypa OEIIKOB.
XUMHUYECKHE CBOMCTBA OEITKOB: TUAPOIU3, IEHATYpAIUs, KAYeCTBEHHBIEC PEAaKLIMU Ha OEIIKH.

OKcrepUMEeHTalIbHbIE METO/IbI U3yUEeHHUs BEIIECTB U UX MPEBPAICHUI: paCTBOPEHHUE OEITKOB
B BOJE, JeHATypauusi OEJIKOB TpU HAarpeBaHWM, LBETHBIE pEAKUUU Ha OCJIKH, pEeLIeHHe
JKCIEPUMEHTAIBHBIX 3alad MO TeMaM «A30TCOAEpKAIIUE OpPraHUYECKUE COCOUHEHUS» U
«Pacnio3HaBaHue OPraHUYECKUX COCIUHEHUN.

BbicokoMo/IeKy IS PHBIC COCTUHEHUS.

OcHOBHbIE TIOHATHSA XHMHMHM BBICOKOMOJIEKYJISIPDHBIX COEIMHEHUN: MOHOMEp, IOJUMED,
CTPYKTYpPHO€ 3BEHO, CTEIICHb IIOJUMEPU3ALIMH, CPEIHAS MOJIEKYJsIpHas Macca. OCHOBHBIE METOJbI
CHHTE3a BBICOKOMOJIEKYJIAPHBIX COCIUHEHUN — IOJIMMEPU3ALINS U OJUKOHICHC AL

[Tonmumepubie MaTepuansl. IlnactMaccel (IIOJUATHIIEH, TOJUIPONUIEH, OJUBUHUIXIOPU,
HOJUCTUPOI, MOJIUMETHIMETaKpUIIAT, NOJMKAapOOHAThl, NOJMATUIEHTepedTanaT). Y THIN3auus U
nepepadoTKa MIACTHKA.

OnacroMepbl:  HaTypalbHBIH  KaydyK, CHHTETHYECKME Kaydykd (OyTajueHOBBIH,
XJIOPOIIPEHOBBIN, N30IIPEHOBBIN) U CUIIMKOHBL. Pe3nHa.

BonokHa: HaTypaigbHblE (XJIONOK, IIEPCTh, MIENK), UCKYCCTBEHHbIE (BHMCKO3a, alleTaTHOE
BOJIOKHO), CHHTE€TUYECKHE (KAIPOH U JIABCaH).

[Tonumeps! crenuanbHOrO Ha3HaueHUs (Te(IIOH, KeBJap, 3JIEKTPONPOBOIAIIUE TOIUMEDSI,
OuopaznaraeMple MOJIMMEPHI).

OKCIEpUMEHTAJIBHBIE METOJbl M3Y4YE€HHs BEUIECTB U MX INPEBPAILECHUN: O3HAKOMIICHUE C
oOpasmaMu TPUPOAHBIX W HCKYCCTBEHHBIX BOJIOKOH, IIJJACTMAcC, KaydyKOB, peIIeHHUE
SKCIIEPUMEHTAJIBHBIX 3aa4 110 TeMe «Pacro3HaBaHue IIACTMAcC U BOJIOKOH».

Pacuérnble 3agaun.

Haxoxxnenue mosekynsapHOi (GopMysibl OPraHMYECKOro COEAMHEHUS MO0 MAacCOBBIM JOJISIM
AJIEMEHTOB, BXOJSIIMX B €ro COCTaB, HAXOXKJICHHE MOJEKYJISIpHOH (OpPMYyNbl OpraHMYECKOro
coeIMHEHUs 1Mo Macce (00bEMY) MPOIYKTOB CrOpaHMsl, MO KOJUYECTBY BellecTBa (Macce, 00bEMY)
MPOAYKTOB pPEAaKIUU W/WIM UCXOAHBIX BEIIECTB, YCTAHOBJIEHUE CTPYKTYpHOU (opmysbl
OpPraHUYECKOro BEIIeCTBA HAa OCHOBE €ro XUMHUYECKHMX CBOWCTB WM CIIOCOOOB TMOJy4eHUS,
OTIpe/ieNIEHUE JI0JIM BbIXO/A MPOIYKTA PEaKMU OT TEOPETHUECKH BO3ZMOYKHOTO.

Me:xnpeaMeTHbIE CBSI3H.

Peanuzanus MexnpeIMeTHBIX CBA3€M Mpu M3ydyeHUW opraHudeckod xumuu B 10 kiacce
OCYILIECTBIISICTCS Yepe3 HCIOJIb30BAHME KaK OOIIMX €CTECTBEHHO-HAy4YHBIX IOHATUH, Tak W
MOHSTHM, IPUHATHIX B OTJIEIbHBIX NMPEAMETAaX €CTECTBEHHO-HAYYHOI'O IIUKJIA.

OO111e ecTecTBEHHO-HAYYHbIE MOHATHS: SBJICHUE, HAYUHBIN (haKT, TUIIOTE3a, TEOPUs, 3aKOH,
aHaJlM3, CHUHTEe3, KiaccupuKauus, HaONIOJeHue, M3MEpPEHHe, OKCIEPUMEHT, MOJEIb,
MOJIETTUPOBAHUE.

®dusnka: Matepusi, aToM, JIEKTPOH, IPOTOH, HEUTPOH, MOJIEKYJIa, JHEPTETUYECKUI YPOBEHbD,
BEIIECTBO, Tel0, 00BEM, arperaTHOe COCTOSHHWE BEUIeCTBA, (DPU3MUYECKHE BEIWYMHBI, €IMHUIIBI
U3MEpEeHUs], CKOPOCTb, IHEPIUsl, Macca.

Buonorusi: knerka, opraHusM, 3Kocuctema, Oumocdepa, MeTabOIM3M, HACIEICTBEHHOCTH,
aBTOTPO(HBIA U TeTepoTpodHBIM THI THUTaHUSA, OpokeHue, (OTOCUHTE3, IbIXxaHHe, OeJKH,
YTJIEBO/IbI, )KHUPHI, HYKJICHHOBBIE KUCIIOTHI, (DEPMEHTHI.

['eorpadusi: mosie3Hble UCKOMAEMbIE, TOTIUBO.

TexHonorus: NUIIEeBble MPOAYKTBI, OCHOBBI PAlMOHAIBHOIO MHUTAHUSA, MOIOIIUE CPEACTBA,
MaTepuasbl U3 UCKYCCTBEHHBIX U CHHTETHUYECKHUX BOJIOKOH.

11 KUIIACC

OBIIASA U HEOPTAHUYECKAS XUMMUS

Teoperuvyeckue 0CHOBbI XUMHH.

Atom. CocTaB aTOMHBIX siAep. XUMUYECKUH 35ieMeHT. M30Tonbl. CTpoeHHE 3JIEKTPOHHBIX
000JI0YeK aTOMOB, KBAHTOBBIE YHCIIa. DHEPreTUYECKUE YPOBHU U MOTYPOBHU. ATOMHBIE OpOUTAIH.
Knaccuukaims XUMHUECKUX 3JIEMEHTOB (S-, P-, d-, f-amemenTsr). PacnipeneneHre 31eKTPOHOB 110



aTOMHBIM OpOUTaIsIM. ODJEKTPOHHBbIE KOH(MUTYpali aTOMOB 3JIEMEHTOB IEPBOT0O—4ETBEPTOrO
NEPUOJIOB B OCHOBHOM U BO30YXKIEHHOM COCTOSHHM, JJIEKTPOHHBIC KOH(UTYpaluud HOHOB.
DIEeKTpOOTPULIATEIbHOCTD.

Ilepuonnueckuin 3axkoH u Ilepuommueckas cucreMa XUMHUYECKMX dieMeHTOB [[.M.
MenaeneeBa. CBsA3b IEpUOANYECKOTO 3aKOHA U [lepronueckoi CUCTEMbI XUMUYECKUX 3JIEMEHTOB
C COBPEMEHHOH TEOpHel CTPOECHHs] aTOMOB. 3aKOHOMEPHOCTH M3MEHEHHS CBONCTB XMMHUYECKHX
AJIEMEHTOB U 00pa3yeMbIX UMHU MPOCTHIX U CIOXKHBIX BEIIECTB MO IPYIIaM U MepuojiaM. 3HaueHUue
nepuoanueckoro 3akona J[.11. Menneneesa.

Xumuueckasi CBA3b. BHIbl XMMHUYECKOW CBA3U: KOBAJEHTHAs, MOHHAs, METAJUIMYECKAas.
Mexanu3mbl 00pa30BaHUs KOBAJIEHTHOM CBSI3U: OOMEHHBIH U JIOHOPHO-AaKIENTOPHBINA. DHEprus u
JMHa CBsi3U. [lONSpHOCTH, HANPaBICHHOCTh M HACBIIIAEMOCTh KOBAJIEHTHOU CBsA3U. KpaTHble
cBa3U. BogoponHas cBsizb. MeKMOIEKYISIPHBIE B3aUMO/ICUCTBUSI.

BaneHnTHOCTB U BaJIeHTHBIE BOBMOXHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOM CTPYKTYpPHI MOJIEKYJI
C UX T€OMETPUYECKUM CTPOCHHEM (Ha MPUMEPE COSIMHEHUH IIEMEHTOB BTOPOT0 IIEPUOA).

[IpencraBineHne O  KOMIUIEKCHBIX — coeluHeHUsiX. (CocTaB  KOMIUIEKCHOTO  HOHA:
KOMIUIEKCOOOpazoBaTenb, JIMTaHAbl. 3HAYCHHE KOMIUIEKCHBIX coeauHeHuid. [lonstue o
KOOPJAMHALIMOHHON XHUMUHU.

BemectBa MOJIEKYJISIPHOTO W HEMOJIEKYJISIPHOTO CTpO€HHUs. THmbl KPUCTAINIMYECKUX
peIETOK (CTPYKTYp) U CBOMCTBA BELIECTB.

[lonsitue o nucnepcHbix cucrteMax. MctuHuble pacTBOpbl. [IpencraBieHrne o KOJUIOUMIHBIX
pactBopax. CriocoObl BbIpake€HUsI KOHLIEHTPALMU pacTBOPOB: MAaccoBas 10JIs BELLIECTBA B pacTBOPE,
MOJISIpHAsE KOHLEHTpauusi. HacbllleHHble M HEHACBIIIEHHbIE PAacTBOPbL, PACTBOPUMOCTb.
Kpucramnoruaparst.

Knaccudukanus ¥ HOMEHKIATypa HEOPTaHMYECKHX BEIIECTB. TpuBHANbHBIE Ha3BaHUS
OTJZIETIbHBIX NPEICTaBUTEIEN HEOPIraHMYECKUX BEIIECTB.

Knaccudukanus XUMHUECKUX PeaKIMii B HEOPraHUYECKOW U OPTraHMYECKON XUMHUU. 3aKOH
COXpAaHEHUs MAacChl BEHIECTB; 3aKOH COXPAHEHUS W MPEBPALICHUS SHEPrUU TMPU XUMHYECKHX
peakiusx. TernoBbie 3)pPeKThl XUMHUUECKUX peakiuid. TepMOXUMHUYECKUE YpaBHEHHUS.

CKopocTh XUMHUYECKOU peakliuy, €€ 3aBUCUMOCTb OT Pa3IMUHBIX (pakTopoB. 'oMOreHHsIe
reTeporeHHble peakunu. Katanus u kataan3aTtopsl.

OOGpatumbie U HEOOpaTUMBIE PeaKluh. XUMUYECKoe paBHOBecue. KoHCTaHTa XUMHUYECKOTO
paBHOBecusl. DakTOphl, BIUAIONIME HA IMOJOKEHHWE XHMHYECKOTO PAaBHOBECHS: TeEMIEparypa,
JTABJICHUE U KOHIIEHTPAMU BEIIECTB, y4acTBYOMMX B peakiuu. [Ipunuun Jle [llarense.

OnekTponuTnueckas aucconmanus. CunbHble U cnalbble  dnMeKTponuThl. CTeneHb
nucconnanuu. Cpelna BOJIHBIX PACTBOPOB: KHUCIOTHAs, HEWTpaibHas, IIeTOo4Has. BoaopoIHbIi
nokasarens (pH) pactBopa. ['maponus coneit. Peakiuu nonnoro ooMeHa.

OKHMCIUTENBHO-BOCCTAHOBUTENbHBIE peakuuu. CreneHp okucieHud. OKucauTens U
BOCCTaHOBUTENb. [Ipoleccsl OKHCIEHUS W BOCCTAaHOBJICHHS. BaXHEHIIME OKUCIUTEIH U
BOCCTaHOBUTENIHU. MeTOo/1 37IeKTPOHHOTO OajaHca. DIEKTPOIU3 pPaCTBOPOB U PACILUIaBOB BELIECTB.

OKCIEpUMEHTAIbHbIE METOAbl HW3YYEHHUs BEUIECTB M HMX MPEBpAIlCHHI: pa3liokKeHue
IIEPOKCUJA BOJOPOJAa B MPUCYTCTBUU KaTaau3aropa, MOJEIH KPHUCTAUINYECKUX PEIIETOK,
MIPOBE/ICHUE peaKkIiil HFOHHOro 0OMeHa, OIpeJIeIeHUe Cpeibl paCTBOPOB C MOMOIIbIO HHIUKATOPOB,
M3Y4YEHHUE BIUSHUS Pa3IUYHBIX ()AaKTOPOB HA CKOPOCTh XHMMHUYECKOM peakuuu U TOJOKEHUE
XMMHYECKOIO0 PaBHOBECHS.

Heopranuveckasi xumusi.

ITonoxenue HeMerauioB B Ilepuonnueckoil cucreMe XuUMUYECKHX dyeMeHToB JI.M.
MeHneneeBa W OCOOCHHOCTH CTPOEHHS WX aroMoB. DU3HYECKHE CBOMCTBA HEMETAJUIOB.
AnoTponusi HEMETa/uIoB (Ha MpUMepe KUCIopoia, cepsl, hocdopa U yriepoaa).

Bonopoa. Ilonyuenue, (usnyueckne U XMMHUUYECKHE CBOMCTBA: PEAKIMHM C METaLIaMH M
HEMETAJUIAMH, BOCCTAaHOBUTEIbHbBIE CBOUCTBA. [ mapuabl. TONIIMBHBIE 2JIEMEHTHI.

['anorensl. Haxoxaenue B mpupojie, CocoObl MoiydeHUs, (U3NYECKUE U XHUMHUYECKUE
cBoricTBa. ['amoreHoBomopoipl. BaxHelne KHCIOPOACOAEPKAUE COCOUHEHUS TaJIOrEHOB.



JlaboparopHble ¥ MPOMBIILIEHHBIE CLIOCOOBI MOJTYYeHHs rajioreHoB. [IpuMeHeHne rajJoreHoB U ux
COCIMHECHUM.

Kucnopon, o3on. JlabopaTopHble M NPOMBIINUICHHBIE CHOCOOBI MOJYYEHHUS KHCIOPOJa.
dusnyueckre 1 XMMUYECKHE CBOMCTBA U MPUMEHEHHE KUCTI0opoaa U 030Ha. OKCHUIBI U IEPOKCHIBI.

Cepa. Haxoxxnenue B mpupojie, CiocoObl noaydeHusi, Gu3ndeckue 1 XuMUYeCKHe CBOMCTBA.
CepoBognopo, cynbduabl. Oxcun cepbi(IV), okcun cepsi(VI). CepHucras u cepHast KUCIOTBHI U UX
cosi. OcOOEHHOCTH CBOMCTB CepHOM KUCTOTHI. [IprMeHeHue cepbl U €€ COeTMHECHUA.

AzoT. Haxoxenue B mpupoje, CrocoObl MorydeHusi, PU3nuecKue 1 XMMUYECKHE CBOMCTBA.
Ammuak, HUTpUAbl. OKCUABI a30Ta. A30THCTas M a30THAs KHUCIOTHI M UX conud. OCOOEeHHOCTH
CBOMCTB a30THOM KUCIIOTHI. [[puMeHeHune a30ta u ero coeAMHeHU. A30THBIE YAOOPEHHUS.

®ochop. Haxoxnenwe B mpupojne, CrocoObl TONydeHUs, (U3HUECKUE U XUMHYCCKUE
cBoiictBa. ®ochuasl u dhochun. Oxkcuapl docdopa, hochopHas kuciaora u e€ conu. [Ipumenenue
dochopa u ero coenunenuii. PochopHsie y10OpeHUs.

Yrnepoa, HaxoxkaeHHWe B mpupoae. AsuoTpornHble Moaudukanyu. Duznyueckue u
XUMHYECKHE CBOMCTBA MPOCTHIX BEMIECTB, 00pa3oBaHHbIX yrieponoMm. Okcua yriepona(ll), okcun
yraepona(lV), yrompHas kuciaora u €€ coiau. AKTUBHPOBAHHBIA Yrojb, agcopOuus. DysuiepeHsl,
rpadeH, yriepoaHbie HaHOTPYOkH. [IprMEeHEeHHe TPOCTHIX BEIIECTB, 0OPA30BAHHBIX YTIEPOAOM, U
€ro COSINHEHUH.

Kpemuuii. Haxoxxnenne B mpupope, cnocoObl MOMydeHUs, (GU3NYECKHEe U XUMHUYECKHE
cBoiictBa. Oxcua kpemuusi(IV), kpemHueBast kuciaora, CuiIMkKaThl. [IpiMeHeHHe KpEeMHHUS U €ro
coenunenuil. CTEKI0, €ro MojayyeHue, BUIbI CTEKIIA.

[Tonoxxenue metanos B [lepuoanueckoit cucreme XuMu4eckux 31eMeHToB. OcoOeHHOCTH
CTPOEHHMSI JIEKTPOHHBIX 000JI0UEK aToMOB MeTaiyioB. OOmue (u3nueckue CBOWCTBA METAJIOB.
[Tpumenenne MeTannoB B ObITY U TexHUKe. CIJIaBbl METAIJIOB.

DIEKTPOXUMUYECKUN Psijl HAMPsOKeHU MeTaiioB. OOmue crnocoObl MOTyYeHUsT METaJJIOB:
TUAPOMETAIUTYPrUs, MUPOMETAJUIYPTHsl, dJIeKTpoMeTamutyprus. [loHsTe o KOppo3uuM MeTaylsioB.
CriocoOpl 3a1IUThl OT KOPPO3HUH.

OO6mas xapaktepuctuka MetamnoB [A-rpynnsl [lepuomudeckoil cucTeMBbl XUMHUYECKHX
anemeHToB. Harpuil n kxanuii: mosnydeHnue, Qu3anyeckue U XMMHUYECKHE CBOWCTBA, MPUMEHEHUE
MPOCTHIX BEUIECTB U UX COECIUHEHUHN.

O6mas xapakrepuctuka metauioB IIA-rpynnsl Ilepuonnyeckoil CUCTEMBl XUMHUYECKHX
AJIIEMEHTOB. MarHuii U KalblUi: MoixydeHue, pu3ndeckrue U XMMUYECKUE CBOICTBA, MPUMEHEHUE
MPOCTHIX BEMIECTB U UX coeArnHeHUH. JKECTKOCTh BOABI U CITOCOOKI €€ YCTpaHEHUSI.

ATIOMUHUHR: TIONydeHue, (U3MuecKue U XUMHUYECKHE CBOMCTBA, MPUMEHEHHE MPOCTOTrO
BEIIECTBA W €ro coeauHeHHi. AMQOTepHBIE CBOWCTBA OKCHJA W THAPOKCHIA ATIOMUHUS,
TUAPOKCOKOMILIEKCHI aTFOMUHUSL.

OO6mass xapakTepucTHka MeTauioB moOouHbix noxarpynn (b-rpynm) Ilepuonnyeckoii
CUCTEMbI XUMHUYECKHUX 3JIEMEHTOB.

Du3nyecKue U XUMHUYECKHE CBOMCTBA XpoMa U €ro coequHeHur. OKCUIbl U TUAPOKCHUIBI
xpoma(Il), xpoma(Ill) u xpoma(VI). XpomaTel u AUXpoMaThl, UX OKHUCIUTEIbHBIC CBOWCTBA.
[Tonyyenue u npuMeHEHUE Xpoma.

Pusnyeckue M XUMHYECKHME CBOKMCTBA MapraHia W €ro coeauHeHui. Baxnenmwue
coenunenns mapranna(ll), mapranmna(IV), mapranna(VI) u mapranmna(VII). [lepmanranar xamus,
€ro OKHCIUTENbHbIE CBOMCTBA.

®u3nyecKue 1 XMMHYECKHUE CBOMCTBA Kele3a U ero coearuHeHnl. OKCHabl, TUAPOKCUIBI U
conu xene3a(ll) u xeneza(lll). Ilonydyenne u npuMeHeHUE kKeje3a U ero CIijIaBoB.

Du3nyecKnue U XUMUYECKHE CBOMCTBA MeIU M €€ coenuHeHui. [lomydyeHne u npuMeHeHne
MeIU U €€ COCUHEHUN.

[{uHK: monydeHue, GU3NIecKue U XMMHUIECKHE CBOMCTBA. AMMOTEpHBIC CBOMCTBA OKCHJIA H
TUAPOKCH/IA IMHKA, TUPOKCOKOMIUIEKCHI IIMHKA. [IpMeHeHne uHKa U ero COeMHEHUH.

OKCrepUMEHTAIbHBIE METO/IbI U3yUEHHS BEIIECTB M UX MpEBpallleHui: u3yuyeHne oopasion
HEMETAIJIOB, ropeHue cephl, (ocdopa, xemeza, MarHuss B KHUCIOPOJE, H3yUeHUE KOJUICKIUU
«Metamibl ¥ CIUIaBbD), B3aUMOJCHCTBHE WIEIOYHBIX M IIEIOYHO3EMENBHBIX METAIJIOB C BOJOU



(BO3MOKHO HCIOJIB30BaHUE BHJIEOMATEPUANIOB), B3aMMOJICIICTBIE IIMHKA M XKelle3a C pacTBOpaMu
KHMCIIOT M IIeJIouel, KaueCTBEHHbIE PEaKLMU Ha HEOPraHWYECKHE aHUOHBI, KaTUOH BOAOpOAa U
KaTUOHBl METAJJIOB, B3aUMOJECHCTBUE TMAPOKCUIOB AIIOMUHHUS U LIUHKA C PACTBOPAMM KHUCIOT U
11eJI0ueH, pelIeHNne dKCIIEpUMEHTANIBHBIX 3a7a4 1o TeMaM «[ amorensl», «Cepa u €€ coequHEHUS,
«A30T u dochop u uUx coeguHeHUs», «MeTalipl TNIAaBHBIX MOATPYHI», «MeTamibl MoOOYHBIX
MOATPYIII».

XuMHS H )KU3Hb.

Ponp xumum B obecriedeHMH yCTOMYMBOIO pa3BUTHUS uyeroBeuecTBa. [IoHATHE O HaydHBIX
METOAaX MO3HAaHUA U METOJOJIOTMH HAay4YHOI'o MccienoBaHus. HayuyHble mpUHIMIBI OpraHU3aluu
XUMHUYECKOTO MpOou3BOJCTBA. [IpoMblIlieHHBIE CIOCOOBI MOMYYEHHs BaKHEHMIIMX BellecTB (Ha
npuMepe MpPOU3BOJACTBA aMMHAKa, CEPHOW KHCIOTHI, MeTaHoJia). [IpoMbIluIEHHBIE CIOCOOBI
MOJIy4YEHUSI METaUIOB M CIUIABOB. XHMHUYECKOE 3arpsi3HEHHE OKpYXarolled Ccpeabl U €ero
nocsencTBus. Posib XxuMuu B 00€CrieueHUH SHEPreTUUeCKOo 0€30MacHOCTH.

Xumuss U 3710poBbe uenoBeka. JlekapcTtBennble cpexactBa. llpaBuna wucnosib3oBaHuUs
JIEKapCTBEHHBIX MpenaparoB. Poiab XUMUM B pa3BUTHH METULUHBI.

XvMUS TUIIA: OCHOBHBIE KOMIIOHEHTHI, MHUIIEBbIe A00aBkU. Ponb xumuu B obOecrieueHUu
MUIIEBON OE30MaCHOCTH.

Kocmernueckue u mapdromepHsie cpenactBa. beiToBas xumus. [lpaBuna GezomacHOro
HCII0JIb30BAaHUs IIPENApaToOB OBITOBOM XMMHUH B IIOBCEHEBHOM KU3HU.

XUMHUS B CTPOUTENBCTBE: BKHEHIIINE CTPOUTENbHBIE MaTepHUalbl (IEMEHT, OETOH).

XuMHs B CEIbCKOM X03stiicTBe. OpraHnveckrue 1 MUHEpaibHbIe YI0OpEeHNUSI.

CoBpeMeHHbIE KOHCTPYKLIMOHHBIE MAaTepuabl, KPaCKH, CTEKJIO0, KepaMuka. MaTtepuaibl it
aneKTpoHUKU. HaHnoTexHooruu.

Pacuérnble 3agadu.

Pacuérbl: Macchl BelecTBa Wik 00bEMa ra3oB MO U3BECTHOMY KOJMYECTBY BEIIECTBA, Macce
Wi 00bEMY OTHOTO U3 YUaCTBYIOLIMX B PEAKLMHU BEILECTB, MacChl (00bEMa, KOJTMUECTBA BELIECTBA)
MIPOJYKTOB pEaKIuu, €CIU OJHO M3 BEIIeCTB HMMEeT NpuMecu, Macchl (00bEMa, KOJIMYecTBa
BEIIECTBA) MPOAYKTA PEaKLMHU, €CIM OJHO U3 BEIIECTB JIaHO B BHJE pacTBOpa C ONpeAenEéHHON
MacCOBOM JI0JIEW paCTBOPEHHOTO BEIIECTBA, MACCOBOM JIOJIM M MOJISIPHON KOHIIEHTPALMK BELIECTBA
B PacTBOpPE, JOJIH BBIX0/1a IPOAYKTA PEAKIIUU OT TEOPETUUECKU BO3ZMOXKHOTO.

MexnpeameTHbIe CBSI3H.

Peanu3zanus MeXIpeIMETHBIX CBS3el IpU U3y4yeHHH OOIIe 1 HeopraHnyeckoi xumuu B 11
KJIaCcCe OCYILIECTBIISIETCSA Yepe3 MCIOJIb30BAHNE KaK OOIIUX €CTECTBEHHO-HAYYHBIX MOHATUH, TaK U
MOHSATUMN, TPUHATHIX B OTAEIBHBIX NPEAMETaX €CTECTBEHHO-HAYYHOTr'O IIUKJIA.

OO61ure ecTeCTBEHHO-Hay4YHbIE TOHTHS: SIBJICHHUE, HAYYHbIN (DaKT, TUIIOTE3a, TEOPHS], 3aKOH,
aHalIu3, CUHTe3, Kiaccu(uKkauus, MEePUOAUYHOCTb, HAONIONEHUE, HU3MEpEHHe, SKCIIEPHUMEHT,
MO/JI€Jb, MOJIEJINPOBAHHUE.

®usnka: marepusi, MUKPOMHpP, MaKpOMHUp, aTOM, 3JEKTPOH, IPOTOH, HEUTPOH, HOH,
M30TOMbI, PaJMOAaKTUBHOCTh, MOJIEKYJla, DHEPreTUYECKUH YypOBEHb, BEIIECTBO, TEJIO, OOBEM,
arperaTHOe COCTOSIHUE BEIECTBa, WJICalIbHBINA ra3, (U3n4ecKue BEeIMYUHBI, SAUHUIBI U3MEPEHNS,
CKOpPOCTb, SHEPTUs, Macca.

Buonorusi: knerka, opraHusM, OSKocucTeMa, Ouocdepa, MeTabOIU3M, MakKpo- U
MUKpPODJIEMEHTBI, O€JKH, JKUPBI, YIJIEBOJbI, HYKJIEHHOBBIE KHUCIOTHI, (DEpMEHTHI, TOPMOHBI,
KpyroBOpOT BELIECTB U TIOTOK SHEPTUU B IKOCHCTEMAX.

['eorpadusi: MuHepasbl, TOPHbIE IOPO/IbI, MTOJIE3HBIE HCKOMIAEMbIE, TOILTUBO, PECYPCHI.

TexHonorus:: XMMHUYECKass MPOMBILUIEHHOCTb, METAJUIYPrusi, CTPOUTENIbHBIE MaTEpHAaIbL,
CEJIbCKOXO3SICTBEHHOE  MPOW3BOJCTBO,  MHUIIEBash  MPOMBILIUIEHHOCTh,  (apMaleBTu4ecKas
IIPOMBIIIJIEHHOCTD, MPOU3BOICTBO KOCMETUUYECKUX NPENAPATOB, IPOU3BOICTBO KOHCTPYKIIMOHHBIX
MaTepualoB, JIEKTPOHHAS TPOMBIIUIEHHOCTh, HAHOTEXHOJOTHH.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSA ITPOI'PAMMBI 110 XUMHUH HA
YIJIYBJIEHHOM YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATHI

B cooTrBeTrcTBUM € CHCTEMHO-JEATEIBLHOCTHBIM TOJIXOJOM B CTPYKTYpPE JIMYHOCTHBIX
PE3yNIbTaTOB OCBOCHUS MpeIMeTa «XHUMUsS» Ha YPOBHE CPEAHEro o01Iero oopa3oBaHusl BblAEICHBI
CIIEAYIOIIME  COCTaBISIOIIME:  OCO3HAaHHE  OOYYalOIIUMHCS  POCCHHCKOM  TpakIaHCKOH
UJCHTUYHOCTH; TOTOBHOCTh K CAaMOPa3BUTHIO, CAMOCTOSTEIILHOCTH U CaMOOMIPEIEICHUIO; HaJTHUne
MOTHBAallMM K OOYYEHHUIO; TOTOBHOCTh M CHOCOOHOCTH OOYYaIOUIMXCS PYKOBOJICTBOBATHCS
NPUHATHIMU B OOIIECTBE MpaBWIaMH M HOPMAaMH I[OBEACHMS; HaJIW4Yhe IPABOCO3HAHMUS,
9KOJIOTUYECKON KYJIBbTYPbl; CHOCOOHOCTH CTaBUTh LEIH U CTPOUTH KM3HEHHBIE TUIAHBI.

JIn4HOCTHBIE PE3yNbTAaThl OCBOCHHS MpeAMeTa «XHUMH» OTpaarT c(HOpMHUPOBAHHOCTH
OIbITa TO3HABATEJIbHOM M MPAKTUYECKOM AEATENbHOCTH OOydarolUXCsl B IPOLECCE peanu3aluu
00pa30BaTeNbHOM NESTEIbHOCTH.

JIM9HOCTHBIC PE3yNbTAThl OCBOCHHS MpeaMeTa «XHUMES» OTPaXarT cHOpMHUPOBAHHOCTH
OTbITa TIO3HABATENFHOM M MPAKTUYECKOM AEATEIbHOCTH OOydYarolUMXCsl B MPOLECCe pealn3aluu
00pa3oBaTEeNbHON JAEATEILHOCTH, B TOM YHCJIE B YaCTH:

1) rpa:xnaHcKoOro BOCIMTAHUSA:

OCO3HAHUs OOYYAIOIIMMUCS CBOMX KOHCTHUTYLMOHHBIX IpaB U OOS3aHHOCTEH, yBaXKCHHS K
3aKOHY H MPaBOMOPSAKY;

MPEACTABJICHUS] O COIMAIBHBIX HOPMAaxX W TpaBWIaX MEXKIMYHOCTHBIX OTHOIICHHN B
KOJUIEKTHUBE;

FOTOBHOCTH K COBMECTHOM TBOPYECKOW AESTEIBbHOCTU MPU CO3/IaHUU Y4YEOHBIX MPOEKTOB,
pelieHnr yuyeOHbBIX U MO3HABATENbHBIX 33/1a4, BEITOJTHEHHUH XUMUYECKUX IKCIIEPUMEHTOB;

CITOCOOHOCTH TIOHUMATh U MPUHUMATh MOTHBBI, HAMEPEHHS, JIOTUKY U apTyMEHTBHI JPYTUX
MIPH aHAJIN3€ PA3INYHBIX BUIOB yUeOHON AESITETbHOCTH;

2) NaTPUOTHYECKOT0 BOCIIUTAHMS:

LEHHOCTHOTO OTHOUIEHUS! K UCTOPUYECKOMY M HAyYHOMY HacJIeIUI0 OT€YECTBEHHON XUMUU;

YBa)XEHUsI K MPOLECCY TBOpYECTBA B OOJACTH TEOPUM U TMPAKTUYECKOTO MPHIIOKEHUS
XUMHH, OCO3HAaHHUS TOr0, YTO JaHHbIE HAYKH €CTh pe3yJbTaT [UIMTEIbHBIX HAOIIOACHUIA,
KPOMOTJIUBBIX IKCIIEPUMEHTAIBHBIX TOMCKOB, TOCTOSTHHOTO TPY/1a YYEHBIX U MPAKTHUKOB;

MHTEpECa M I[I03HABATEJIbHBIX MOTHBOB B TMIOJYyYEHHH U TIOCIEAYIOIIEM aHAJIM3€e
nH(pOpMaIIUU O TIEPETOBBIX TOCTIKEHHSIX COBPEMEHHON OTEUECTBEHHONW XUMUU,

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

HPABCTBEHHOI'O CO3HAHUSI, STUYECKOTO MTOBEACHHUS;

CIIOCOOHOCTH OIEHUBATh CUTYAIlMH, CBS3aHHBIE C XUMHUUYECKUMHU SIBICHUSMU, U TPUHUMATH
OCO3HAHHBIE PEIICHUS, OPUEHTHUPYSICh HA MOPATbHO-HPABCTBEHHBIE HOPMBI M IICHHOCTH;

TOTOBHOCTU OIICHUMBATh CBOE MOBEACHHUE M TMOCTYNKM CBOUX TOBApUILEH C MO3ULUN
HPABCTBEHHBIX U MPABOBBIX HOPM U C YUETOM OCO3HAHUS TTOCIICICTBUM MOCTYIIKOB;

4) popmupoBaHus KyJbTYPBbI 310POBbSI:

MOHUMAaHHUS IIEHHOCTEW 30pOBOTO0 M 0O€30macHOro o0pasza KU3HH, HEOOXOJUMOCTH
OTBETCTBEHHOT'0 OTHOIIEHUS K COOCTBEHHOMY (DPM3UYECKOMY U IICUXMUYECKOMY 3/I0POBbIO;

coOJIIO/IeHHsI TIpaBU 0e30MacHOro OOpallleHUs] ¢ BEIIeCTBAaMU B OBITY, MOBCEIHEBHOM
KHU3HU, B TPYJIOBOM IEATEIBHOCTH;

MOHMMAHUS IIEHHOCTH TPaBUJ WHAMBHAYAJIBHOTO U KOJUIEKTUBHOTO 0O€30MacHOTO
MOBE/ICHUS B CUTYaLlUAX, YTPOXKAIOIIUX 30POBbIO U KU3HU JIOJICH;

OCO3HAHUS TOCJIEICTBUN W HENPUSTUS BPEIHBIX NPUBBIYECK (YHMOTPEOJICHUS aJTKOTOJIS,
HapKOTHUKOB, KypeHHs);

5) Tpy10BOro BoCIUTAHUA:

KOMMYHHUKaTUBHOW  KOMIIETEHTHOCTH B  y4eOHO-HMCCIEIOBAaTEIbCKOW  JESATENIbHOCTH,
OOIIIECTBEHHO IOJIE3HOM, TBOPUECKOM U APYTUX BUAAX JIEATEIHHOCTH;



YCTAaHOBKM Ha AaKTUBHOE Yy4yacTHE€ B pELIEHUU MPaKTHYECKUX 3a/lad COLMaJIbHOU
HaIpaBJIEHHOCTH (B paMKaxX CBOETO Kjlacca, IIKOJbI);

UHTEpeca K MPAaKTHUYECKOMY H3Y4YeHHIO MpPOQEecCHil pa3IudyHOro poia, B TOM 4YHCIEe Ha
OCHOBE TIPUMEHEHUS IPEIMETHBIX 3HAHUH 110 XUMUU;

YBa)XEHUS K TPYY, JIOASIM TPyJla U pe3yibTataM TPYAOBOil 1eTeIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BbIOOpPY MHIUBUAYATBbHOU TpaeKTopuu o0pa3oBaHus, Oymymieit
npodeccun U peanuzaldyd COOCTBEHHBIX XKMU3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB,
CIOCOOHOCTEH K XMMUHU, UHTEPECOB U MOTPEOHOCTEN 00IIeCTBa;

6) IK0JI0rM4eCcKOro BOCIIMTAHMS:

HKOJIOTHYECKU 11eN1eCO00pa3HOro OTHOWICHHUS K MPHUPOJE KaK MCTOYHHKY CYLIECTBOBAHHS
JKM3HHU Ha 3emIie;

NOHMMAaHHS TJI00aTBHOTO XapakTepa SKOJIOTHYECKUX MPOOIeM, BIUSHHUA SKOHOMUYECKHX
MIPOLIECCOB HA COCTOSTHUE MPUPOTHON U COLUATBHOMN CPEIbl;

OCO3HAHMSI HEOOXOJMMOCTH HCIIOJB30BaHUS JAOCTIKCHUNA XUMUH U PEUICHUs BOIPOCOB
paIMOHAIBLHOTO MIPUPOAONOIB30BAHUS;

AKTUBHOTO HETIPHUSATUS JIEHCTBHU, MPHHOCIIIUX BpEI OKpY)KaoUled NpUPOIHON cpene,
YMEHHS TPOTHO3UPOBATH HEOJIArOMPUATHBIE HKOJIOTUYECKUE TOCIEICTBUS MPEITPUHUMAEMBbIX
JNEUCTBUN U ITPEAOTBPALLIATh UX;

HAJIUYUSL PA3BUTOTO JKOJOTUYECKOTO MBIIUICHUS, AKOJIOTUYECKON KYyJIbTYphl, OIBITA
JESTEeTbHOCTH  SKOJIOTUYECKOH  HAmpaBIIEHHOCTH, YMEHHS PYKOBOJICTBOBATHCS HUMH B
MO03HABATEIbHON, KOMMYHUKAaTUBHOM U COLMAIbHOW MPAaKTHKE, CIOCOOHOCTH M YMEHHUS aKTUBHO
MPOTHBOCTOSATH HICOJIOTHH XeMO(POOHH;

7) 1EHHOCTH HAYYHOI'0 MO3HAHMA:

MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Da3BUTHS HAyKd W
OOIIECTBEHHO! MPAKTUKH;

MOHMMAHUS CHCIU(PUKA XUMUU KaK HAyKd, OCO3HaHWs e€ poiu B (OPMUPOBAHUU
paIMOHaIBFHOTO HAYYHOTO MBIIUIEHUS, CO3JaHHH IIEJIOCTHOTO TMPEACTaBIEHUS 00 OKpYy)KaroleM
MHUpE KaK 0 €IUHCTBE MPUPOBI M YeTIOBEKA, B TIO3HAHUH MPHUPOIHBIX 3aKOHOMEPHOCTEH U PEIICHUT
mpo0JieM COXpaHEeHHsI IPHUPOJTHOTO PABHOBECHS;

yOeXKIIEHHOCTH B 0OCOO0OW 3HAYMMOCTH XHUMHH Ui COBPEMEHHOW NMBWIHM3AIMU: B €€
T'YMaHUCTHYECKONH HAMpaBICHHOCTH W BAXHOW pONM B CO3JaHUM HOBOW 0a3bl MaTepUaNbHON
KYJIBTYpHI, B PEIICHUH TI00ATBHBIX MPOOIEeM YCTOHYHMBOTO PAa3BUTHS YEIIOBEUECTBA — CHIPHEBOM,
HHEPreTUYECKOM, MUIIEBON U HKOJOTHUECKOH 0€30MacHOCTH, B Pa3BUTUN MEAULIMHBI, 00ECTIeYeHUN
YCIIOBHIA YCIIEITHOTO TPY/AA U KOJOTHUECKH KOM(MOPTHOH JKU3HU KaXKIOTO WieHa 00IIecTBa;

€CTECTBEHHO-HAYYHOW TpaMOTHOCTH: TIOHMMAHUS CYIIHOCTH METOJOB TIO3HAHHS,
UCTIOJIb3yEeMBIX B €CTECTBEHHBIX HayKaX, CITOCOOHOCTH HCIIOJIb30BaTh MOJydaeMble 3HAHUS IS
aHallM3a U OOBSICHEHUS SBICHUH OKPYKAIOIIET0 MUPA U MPOUCXOASIINX B HEM H3MEHEHUH, YMEHUS
nenath 00OCHOBaHHBIE 3aKIIFOUSHHSI HA OCHOBE HAYYHBIX (PAKTOB M MMEIOUIMXCS TaHHBIX C IIEITBI0
MOJTy4€HUsI JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENTFHO UCIOIh30BATh XMMUYECKHE 3HAHUS JIUISl PEIICHHUs TPOOIIeM B
pEAbHBIX KU3HEHHBIX CHTYAITUsX;

MHTEpeca K MO3HAHUIO, HCCIIEeI0BATEBCKOH I TETFHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HENPEPhIBHOMY OOpa30oBaHHUI0O M CaMOOOpPa30BaHMIO, K
AKTUBHOMY TIOJTYUYEHHUIO HOBBIX 3HAHUH 10 XMMHH B COOTBETCTBUU C KU3HEHHBIMH MMOTPEOHOCTIMU;

WHTEpeca K 0COOEHHOCTSM TPy/a B Pa3audHbIX chepax mpodhecCHOHATBHON MeATeTbHOCTH.

METAINIPEIMETHBIE PE3YJIbTATBI

MeranpenmMeTHble pe3yibTaThl OCBOCHHUS MPOTPaMMbI [0 XHMHH Ha YPOBHE CPEIHErO
o011ero 00pa3oBaHUs BKIIIOYAIOT:

3HAUYUMbIC IS (DOPMHPOBAHHMS MHPOBO33PEHHS OOYYAIOIIMXCS MEXIUCIUIUTHHAPHBIC
(MexnpeaMeTHbIC) O0IIeHAayYHbIC TOHATHUS, OTPAYKAIOIINE LEJIOCTHOCTh HAYYHOW KapTHUHBI MUpa U



crieuuKy METOJOB IMO3HAHUS, HCIOJIB3YEMbIX B €CTECTBEHHBIX HayKax (Marepus, BEIIECTBO,
SHEprus, sBICHHE, MPOLECC, CHCTEMa, HAYYHBIH (haKT, MPUHIMI, TUIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOPHsI, UCCIIeI0BAaHKE, HAOIOICHIE, U3MEPEHHE, SKCIICPUMEHT U JIPYTHUE);

YHUBEpCaJbHbIE YUeOHbIC NeHCTBHS (IT03HABATENbHbBIE, KOMMYHUKATUBHBIC, PETYISTUBHEIE),
obecnieunBaroie GopmMupoBaHre (QYHKIIMOHAIBHONW I'PAMOTHOCTH M COLMAIBLHOH KOMIICTECHIIMH
o0yJaromuxcs;

CIOCOOHOCTh  OOYYAOMIMXCSl  HWCIOJBb30BaTh  OCBOCHHBIC  MEKIMCIHUILIMHAPHBIC,
MHUPOBO33PEHUYECKUE 3HAHMUS U YHHUBEpCaJbHble Y4eOHble JAECHCTBHS B II03HABaTEIbHOM U
COIMAJIbHOM TIPAKTHKE.

MeranpeaMeTHbple  pe3yJabTaThl OTPAXKAIOT OBIAJCHHE YHUBEPCATbHBIMH YYCOHBIMU
M03HABATEIbHBIMU, KOMMYHUKATHBHBIMU M PETYJIATUBHBIMU JCHCTBUSMH.

Ilo3HaBaTebHbIE YHHBeEPCAJIbHbIE YUeOHbIe AelCTBUS

1) 6a3oBble JIOTHYECKHE NeCTBUSA:

CaMOCTOSITENIbHO (OPMYITUPOBATh W aKTyalU3UpoBaTh MpoOieMy, paccMaTpuBarh &
BCECTOPOHHE;

OTpeAeNATh LEeNH JeATEIbHOCTH, 3aJaBas NapaMeTpbl U KPUTEPUU HUX JOCTHKECHUS,
COOTHOCHUTH PE3YJIbTATHI ACSITEIBHOCTU C TOCTABICHHBIMH IICJISIMHU;

UCIONIb30BAaTh MpPH OCBOCHHM 3HAHUM MPUEMBI JIOTUYECKOTO MBIIUICHUS: BBIICIATH
XapakTepHble TPHU3HAKM TOHATHUM W  YCTAHABJIMBAaTh MX B3aUMOCBS3b, HCIOJIB30BATh
COOTBETCTBYIOIIUE TOHATHUSA /U1 0OBACHEHUS OTJENIbHBIX (DAKTOB U SIBJICHHUIA;

BEIOMpATh OCHOBAHUS M KPUTEPHUH TS KIIACCU(PUKALIUN BEIICCTB U XMMHUYCCKHUX PEaKIIHIA;

YCTaHaBIMBATh IPUYMHHO-CIIEACTBEHHBIE CBSA3H MEXY U3Yy4aeMbIMU SIBICHUSIMU;

CTPOUTH JIOTHYECKUE PACCYKICHHS (MHIYKTUBHBIE, EAYKTUBHBIE, TT0 aHAJIOTUH ), BBISIBIISITH
3aKOHOMEPHOCTH M TMPOTHUBOPEUYHUS B PAacCMATPUBAEMBIX SBIEHUSAX, (POPMYITHpPOBATH BBIBOABI U
3aKITIOYEHUS;

MPUMEHSTh B TPOIECCEe MO3HAHUS HCIOJIb3yeMble B XMMHUU CHMBOJHYECKHE (3HAKOBBIC)
MOJIeNId, TTPeoOPa30BbIBATh MOJIECIbHBIE MPEICTABICHUS — XUMUYECKUN 3HAK (CHMBOJI) 3JIEMEHTA,
XuMHuueckas Qopmyna, ypaBHEHHE XHMMHYECKOM peakiuu — TpU pPElIeHUU Yy4eOHBIX
MMO3HABATENIPHBIX W MPAKTUUECKUX 3aja4, MPUMEHSTh Ha3BaHHBIC MOJIETbHBIC TIPEACTABICHUS IS
BBISIBJICHUSI XapaKTEPHBIX MPU3HAKOB U3YYaEMbIX BELIECTB U XUMUYECKUX PEAKIUH.

2) 6a3oBbIe HCCIeA0BaTEIbCKUE JIeliCTBUS:

BJIQJIETh OCHOBAMH METOJI0OB HAYYHOT'O MTO3HAHMS BEIIECTB M XUMHUECKUX PEAKIIMIi;

dbopMyIupoBaTh IENM W 3aJa4d  MCCIEJOBAaHUSA, WCIOIB30BaTh IIOCTABJICHHBIC W
CaMOCTOSITENTFHO C(OPMYIMPOBAHHBIE BOIIPOCHI B Ka4eCTBE WHCTPYMEHTA TIO3HAHMS U OCHOBBI JIJIS
(hopMHUPOBAHKS TUITOTE3HI TTO MPOBEPKE MPABUIHOCTH BBICKA3bIBAEMBIX CYKICHU;

BIIAJETh HAaBbIKAMU CaMOCTOSITEILHOTO IUIAHUPOBAHUSA W TPOBEACHHUS YUYEHUUYECKUX
HKCIIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHMs HAOIIOAAaTh 3a XOJOM IpOLEecca, CaMOCTOATEIbHO
MPOTHO3HPOBATh €ro pe3yiabTar, GOpMyIupoBaTh OOOOIIEHUS H BBIBOJBI OTHOCHUTEIHBHO
JIOCTOBEPHOCTH PE3yJbTAaTOB HCCIEAOBAHUS, COCTABIATh OOOCHOBAHHBIA OTYET O TPOJETAHHOU
pabore;

NpUOOpeTaTh OIBIT YYEHWYECKOM HCCIEeIOBaTeIbCKOW U MPOEKTHOW JeATENbHOCTH,
MPOSIBIISATh  CIIOCOOHOCTH M TOTOBHOCTh K CaMOCTOSITEIBHOMY TIOMCKY METOAOB pelIeHUS
MPaKTUYECKUX 3a/1a4, IPUMEHEHUIO PA3IMYHBIX METO/I0B IMO3HAHMUS.

3) pabora ¢ ungopmanmeii:

OpUEHTUPOBAThCS B  Pa3NUYHBIX HCTOYHMKAX HWHPoOpMAIUU  (HAYIHO-TIOMYJIsIpHAS
JuTepaTypa XMMHUYECKOIO COJEp>KaHUs, CIpaBouyHble mocolus, pecypcel HHTepHeta),
aHAIIM3UPOBATh HHPOPMALIMIO PA3TUYHBIX BUIOB U (DOPM MpeACTaBICHUS, KPUTHIECKH OICHUBATH
€€ IOCTOBEPHOCTh M HETIPOTUBOPEUNBOCTD;

dbopMynTUpOBaTh 3ampochkl W TPUMEHSTh PA3IUYHBIE METOIBI MPH IOUCKE U OoTOOope
nH(popManuy, He0OXOAUMOM /7Sl BBIMOJIHEHUS YUeOHBIX 33/1a4 ONpeAeaEHHOrO TUIIA;



nproOpeTaTh OIBIT HCIOIb30BaHUS HH()OPMAIMOHHO-KOMMYHHKATHBHBIX TEXHOJIOTUH U
Pa3INYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO BBIOMpATh ONTUMAIBHYIO (OpMY MpeicTaBiIeHHS HHPOpManuu (CXeMsl,
rpaduKu, TUarpaMMsl, TaOJIHIIbI, PUCYHKH U APYTHE);

UCTIOJIB30BaTh HAYYHBIA S3bIK B KAauyecTBE CpEACTBA TpU paboTe ¢ XHUMHUYECKOM
uHpOpMaNKe: MPUMEHATh MEXIpeIMeTHbIE ((PU3NYEeCKUe U MaTeMaTHUECKUe) 3HAKU M CUMBOJIBI,
dhopmyel, a0OpeBUATYpPHI, HOMEHKJIATYPY;

UCTIOJIb30BaTh 3HAKOBO-CUMBOJINYECKHE CPEACTBA HATJISTHOCTH.

KoMMyHUKaTHBHbIE YHHBepcalbHble Y4eOHbIe el cTBHA:

3a/1aBaTh BOIIPOCHI 110 CYIIECTBY 00CYXKJaeMOW TEMBI B X0JI€ JUAJI0Ta H/UIH AUCKYCCHH,
BBICKA3bIBaTh UJCH, (bOpMy.HI/IpOBaTB CBOM NPCIIIOKCHUA OTHOCUTCIIbHO BBIIIOJIHCHUA
NPEeAIOKESHHOH 3a/1a4u;

BBICTYIIATh C IPE3CHTAMEN pe3yJbTaTOB IIO3HABATEIBLHOM JESATEIBHOCTH, IOJY4YECHHBIX
CaMOCTOSTENILHO MJIM COBMECTHO CO CBEPCTHHKAMU TIPH BBITIOJIHEHUH XUMHYECKOTO SKCIIEPHMEHTA,
IPAaKTHYECKON pabOoThI MO HCCIEOBAHUIO CBOMCTB M3y4aeMbIX BEIIECTB, pPealn3aliy y4yeOHOro
poeKkTa, W (OPMYJIHPOBATH BBIBOABI IO pPE3yJbTaTaM IPOBEAEHHBIX MCCIEAOBAHUN ITyTEM
COTJIACOBAHUS TO3UIUH B X0JIe 00CYKACHUS 1 0OMEHA MHEHUSIMH.

PeryasiTuBHble yHUBepcaJibHbIe y4eOHbIe 1eiiCTBUSA:

CaMOCTOSITENIbHO IUIAHUPOBaThb U OCYILECTBIATh CBOIO IIO3HABATENIBHYIO JESTEIbHOCTD,
ompenenss e€ UeNd W 3aJaud, KOHTPOJHPOBATH U IO Mepe HEOOXOIUMOCTH KOPPEKTHPOBATH
Ipe/ularaeéMblii  aJrOpUTM JAEHUCTBHM NpH BBHINOJHEHUHM YYEOHBIX M MCCIEJOBATENbCKUX 3ajad,
BbIOMpaTh Hanbosiee 3(PPEKTUBHBIA CIOCOO MX pEIIeHUs C YYETOM IOIY4YEHMs] HOBBIX 3HAHUHN O
BELIECTBAX U XUMHUUYECKUX PEAKLUsX;

OCYILECTBIISITh CAMOKOHTPOJIb JEATEIBHOCTH HA OCHOBE CAMOAHAIN3a U CAMOOLIEHKHU.

NPEAMETHBIE PE3YJIbTATbBI

[IpenmeTHble pe3yabTaThl OCBOEHUS MPOTPaMMBbl 10 XUMHUHM Ha YIIIyOJEHHOM YpOBHE Ha
YpOBHE cpefHero oobmero oOpa3oBaHMs BKJIIOYAIOT clenupuyeckue JUisi y4eOHOro mnpeamera
«XUMHS» HaydyHble 3HAHMS, YMEHHMS M CHOCOOBI JEHCTBMM IO OCBOEHHUIO, MHTEpPIpPETAlMU H
Hpeo6pa303aHmo 3HaHHi/JI, BUJbI ACATCIIBHOCTU II0 IMOJYYCHHIO HOBOI'O 3HAHHA W IIPUMCHCHHIO
3HaHUI B pa3IMUYHBIX Y4YEOHBIX CHUTyallUsiX, a TaKKe B peaJbHBIX >KU3HEHHBIX CHUTYalMsX,
CBSI3aHHBIX ¢ XuMuel. B nmporpamMme 1o XuMHuM npe€AMETHBIC PE3YJIbTAThI IPEACTABJICHBI 110 T'OJJaM
U3yUYCHHUS.

10 KJIACC

[TpenMeTHBIC pe3yabTaThl OCBOSHUS Kypca «OpraHudeckas XUMUsD) OTPaXKaroT:

c(hOpMUPOBAHHOCTH MPEICTABICHHI: O MECTE M 3HAUYCHUU OPTraHMYECKONH XUMHUH B CHCTEME
CCTCCTBCHHBIX HAYK U eé pojin B oOecrieueHnn YCTOﬁqHBOFO Pa3BUTHA 4YC€JIOBCUYCCTBA B PCIHICHUU
mpo0JIeM HIKOJIOTMYECKOM, YHEPTreTUUEeCKOW M MUIIEBOM OE30MacHOCTH, B PAa3BUTUU MEIUIIUHBI,
CO3JaHM HOBBIX MAaTCpHaJIOB, HOBBIX HCTOYHUKOB OHEPruu, B oOecrieueHnu panrOHAJIBHOI'O
MPUPOIONONIB30BaHuUs, B (POPMUPOBAHUN MUPOBO33PEHUS M OOIIEH KYIbTyphl YETOBEKA, a TAKKe
AKOJIOTMYECKH 000OCHOBAHHOTO OTHOIIIEHHUS K CBOEMY 3/IOPOBBIO U IPUPOTHOM Cpelie;

BJIQJICHNE CHCTEMOH XHMHWYECKMX 3HaHWH, KOTOpas BKIOYACT: OCHOBOIOJATAIOIINE
HOHATHUSA — XUMHYECKUN OJICMCHT, aTOM, AP0 U 3JICKTPOHHAA O60H0‘{Ka aTomMma, S-, p-, d-aTOMHLIe
opOuTaIM, OCHOBHOE M BO30YKIEHHOE COCTOSIHHSI aTOMa, THOPUIU3AITUsl aTOMHBIX OpOUTaseH, HOH,
MOJICKYJIa, BAJICHTHOCTD, 3JICKTPOOTPULATCIIbHOCTL, CTCIICHDb OKUCJICHUSA, XUMUYCCKAA CBA3b, MOJIb,
MOJISIpHAs Macca, MOJIAPHBIA OO0BEM, YIIIEpOIHBIA CKeNeT, (YHKIMOHAIbHAs TPyIIa, Paaukal,
CTPYKTypHBIE (QOpMyIbl (pa3BEPHYTHIC, COKpAIEHHBIC, CKEIETHBIC), M30MEpHUsl CTPYKTYpHas H
MPOCTPAaHCTBEHHAs (TeoMeTpHYecKasi, ONTHYECKas), U30MEPbl, TOMOJIOTHYECKUN Ps, TOMOJIOTH,
YTIEBOAOPOABI, KUCIOPOI- M a30TCOACpKAIIUE OPraHNYeCKHe COCIUHEHHUs, MOHOMED, MOJIUMED,



CTPYKTYpPHOE 3BEHO, BHICOKOMOJIEKYJISIPHbIE COSAMHEHHUS; TEOPUH, 3aKOHBI (TIEPUOIUYECKUN 3aKOH
. . MenneneeBa, Teopus CTpOECHUS OpraHuueckux BemecTs A. M. BytiepoBa, 3aK0OH COXpaHEHuUs
Macchl BEILECTB, 3aKOH COXpPAHEHHUS W MPEBPALICHUS HSHEPrUM IPU XUMHUYECKHX PEaKIUsX),
3aKOHOMEPHOCTH, CHMBOJIMYECKHH S3BIK XMMUH, MUPOBO33PEHUECKUE 3HAHUS, JISKALIHE B OCHOBE
MOHUMAaHUS TPUYUHHOCTU U CUCTEMHOCTH XMMHUYECKHX SIBICHUM; MPEJCTABICHUS O MEXaHU3Max
XUMUAYECKUX PEAKUUi, TEPMOJMHAMUYECKUX U KUHETHUYECKUX 3aKOHOMEPHOCTSIX UX MPOTEKaHUs, O
B3aMMHOM BIJIUSIHUM AaTOMOB M TPYII aTOMOB B MoJeKyslax (MHAYKTUBHBII U Me30MEpHbII
a¢dekrol, opueHtanTsl [ u Il poaa); hakronsorndeckune cBeeHUS O CBOMNCTBAX, COCTABE, OTyUYCHUU
u 0e30IaCHOM HCIIOJIb30BAHUM Ba)KHEUIINX OPraHUYECKUX BEHIECTB B OBITY U MPaKTUYECKOU
JESITEeIbHOCTH YEJIOBEKa, OOIIMX HAYYHBIX MPHUHIUIAX XMMHUYECKOTO MPOM3BOJCTBA (Ha MpuMepe
MIPOM3BOJICTBA METAHOJIA, TIepepadOTKu HEPTH);

c(OPMHPOBAHHOCTh YMEHHIA: BBIABISATH XapaKTepHbIC NMPU3HAKU MOHATHH, yCTaHABIUBAThH
WX B3aMMOCBS3b, UCIOJIH30BaTh COOTBETCTBYIOIINE MOHSATHUS MPH OMHMCAHUU COCTaBa, CTPOCHHS U
CBOWCTB OPraHMYECKUX COCIUHECHUMN;

c(hOpMUPOBAHHOCTh YMEHUH:

UCTIOJIF30BaTh XMMUYECKYI0 CUMBOJHKY JUISI COCTABICHHS MOJICKYISIPHBIX M CTPYKTYPHBIX
(pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) GOPMYI OPraHUYECKUX BEILIECTB;

COCTABJIATh YPABHEHUS] XUMHUECKUX PEAKUUH U PaCKPhIBaTh UX CYIIHOCTH: OKHCIUTEIHHO-
BOCCTAHOBUTENIBHBIX PEAKIUN MOCPEICTBOM COCTABJICHHS SJIEKTPOHHOTO OallaHca 3TUX pPEeaKIIHid,
peakiuii HOHHOTro 0OMeHa IMyTEM COCTABIICHHSI UX MOJHBIX U COKPAIIEHHBIX HOHHBIX YPaBHEHUH;

U3rOTAaBIMBATh MOJETM MOJIEKYJl OpraHMYecKHX BEHIeCTB JJs WUIIOCTpPAMH HX
XUMHAYECKOTO M MTPOCTPAHCTBEHHOTO CTPOCHUS;

c(hOpMUPOBAHHOCTh YMEHHI: YCTaHABIUBATh MPUHAIICKHOCTh M3yYECHHBIX OPTraHUYEeCKHX
BEIIECTB M0 UX COCTaBY M CTPOSHHIO K OINPENEIIEHHOMY KJIacCy/TpyIe COCIUHEHUH, JaBaTh UM
Ha3BaHus Mo cucrematuueckoit Homenknarype (IUPAC) u npuBoauTh TpUBUAIBHBIE HA3BAHUS JIJIS
OTIENBHBIX TIPEICTABUTENCH OpPraHMYECKMX BEIIECTB (ITHJICH, AaleTHIIEH, TOIYOJ, TIIHIEPHH,
STUJICHTIIMKOJb, (peHo, dhopManbAeTu, aneTalbIeru, alleToH, MypaBbHHAsl KUCIIOTa, YKCyCHas
KHCJIOTa, CTEapHHOBAs, OJICMHOBAs, MAJIbMUTHHOBAS KHUCIIOTHI, TJUIMH, AaJaHWH, MajbTO3a,
bpyKTO3a, aHUIIMH, TUBUHUI, U30TIPEH, XJIOPOIPEH, CTUPOII U APYTHE);

c(OPMHUPOBAHHOCTh YMEHHS OMNPENENATh BHJI XHMHYECKOH CBS3M B OPTraHUYECKHX
COeMHEHMIX (KOBAJICHTHAS U MOHHAs CBS3b, G- U M-CBS3b, BOJOPOIHAS CBS3b);

c(OPMHUPOBAHHOCTh YMEHHSI MPHUMEHSATh MOJOXKECHHUS TEOPUU CTPOSHHS] OPTaHUYECKHX
BemectB A. M. bytnepoBa /i 00BSCHEHHMs 3aBUCUMOCTH CBOWCTB BELIECTB OT HX COCTaBa U
CTPOCHHUS;

c(OPMHPOBAHHOCTh YMEHHH XapakTepu3oBaTh COCTaB, CTpOEHHUE, (U3NYECKUE W
XUMHAYECKHE CBOWCTBA TUIHYHBIX IMPEICTABUTENEH Pa3IMUHBIX KIIACCOB OPTaHMYECKHUX BEIIECTB:
QJIKAaHOB, IIMKIIOAIKAHOB, AJKEHOB, alKaJueHOB, aJKWHOB, apOMAaTHYECKUX YIJIEBOJOPOJIOB,
CTIIHPTOB, aJbJCTHIOB, KETOHOB, KapOOHOBBIX KHCIIOT, MPOCTHIX W CIOXHBIX A(PHPOB, KHUPOB,
HUTPOCOEIMHEHUI U aMUHOB, aMUHOKHCJIOT, O€JIKOB, YIJ€BOJOB (MOHO-, AMU- U MOJUCAXAPUIOB),
WLTIOCTPUPOBATh TEHETHYECKYI0 CBSI3b  MEXKIYy HHMH YPaBHEHHSIMH COOTBETCTBYIOIIMX
XUMHUYECKHUX PEAKIHid C UCTIONh30BAHUEM CTPYKTYPHBIX (OPMYIL;

Cc(OPMHPOBAHHOCTh YMEHHs TOATBEPKIAATh Ha KOHKPETHBIX TpUMeEpax XapakTep
3aBHCUMOCTH DPEAKLMOHHOM CIIOCOOHOCTH OPraHMYEeCKHX COCIUHEHWH OT KpaTHOCTH M THIIA
KOBaJICHTHOM CBSI3U (G- U TT-CBSI3U), B3AUMHOT'O BIUSHUS aTOMOB M TPYII aTOMOB B MOJIEKYJaX;

c(hOpMHUPOBAHHOCTh YMEHHUS XapaKTepU30BaTh UCTOYHHUKH YIJIEBOAOPOIHOTO ChIPbs (HEDTh,
NPUPOJHBIN ra3, yroiip), CrocoObl ero nepepaboTKHU M MPAKTHUYECKOe MPUMEHEHHE MPOIYKTOB
nepepaboTKH;

c(OPMHPOBAHHOCTh BIIQJICHUS CUCTEMOM 3HAHMM O €CTECTBEHHO-HAyYHBIX METOAaxX
MO3HAHUS — HAOIIOACHUH, U3MEPEHNHU, MOACITUPOBAHUH, SKCIIEPUMEHTE (PEallbHOM U MBICJICHHOM)
Y YMEHUS IPUMEHSTH 9TH 3HAHUS;



cOpMUPOBAHHOCTh ~ YMEHHUS  MPHUMEHSTh  OCHOBHBIE  ONEpalMd  MBICIUTEIbHOM
NESATEeNbHOCTH — aHalu3 W CHHTE3, CpaBHEHHE, O00O0OIIeHHEe, CUCTEMaTH3allMi0, BBISBICHHE
MIPUYMHHO-CIIEACTBEHHBIX CBSI3€U — JJI U3yYEHUsl CBOMCTB BEIIECTB M XUMHUECKUX PEAKIIHil;

c(OpPMUPOBAHHOCTh YMEHUU: BBISBIISATH B3aUMOCBSI3b XUMUYECKUX 3HAHUN C TIOHATHSIMH U
MPEJICTaBICHUSIMU JPYTUX €CTeCTBEHHO-HAYYHBIX MPEIMETOB Ui 00jiee 0CO3HAHHOTO MOHUMAaHUS
CYIIHOCTH MaTEpPUAIILHOIO €IMHCTBA MHUPA, UCIIOIb30BATh CHUCTEMHBIC 3HAHUS IO OPTaHMYECKOU
XUMHH JIJIs1 OOBSICHEHUS U IPOrHO3UPOBAHUS SIBJIICHUH, UMEIOIINX €CTECTBEHHO-HAYYHYIO IPUPOY;

c(OPMHPOBAHHOCTh YMEHMU: TPOBOAUTH PACYETHI 1O XUMHUYECKUM GopMylIaM H
YpaBHEHUSIM XUMUYECKUX PEaKLU C UCIIOJIb30BaHNEM (PU3NYECKUX BEJMYHH (Macca, 00BEM Ta30B,
KOJIMYECTBO BEILECTBA), XapaKTEPU3YIOUIMX BELIECTBA C KOJMYECTBEHHOH CTOPOHBI: pacdérhl I10
HAXO0XJACHUIO XUMHUYECKON (DOPMYIIbI BEIIECTBA MO H3BECTHBIM MACCOBBIM JIOJIIM XUMHYECKHX
3JIEMEHTOB, MPOJYKTAaM CTOpPaHHs, IUIOTHOCTH T'a3000pa3HbIX BEIIECTB;

c(OpMUPOBAHHOCTh YMEHUI: MPOTHO3UPOBATH, AHATU3UPOBATh W OLIEHWBATH C TMO3ULIUN
9KOJIOTMUECKON 0€30IacCHOCTH MOCJIEACTBUS OBITOBOM M IPOU3BOJCTBEHHOM J1€ATEIbHOCTU
4elloBeKa, CBA3aHHOMN ¢ MmepepadOTKON BEIIEeCTB, UCIOIB30BATh MOJTYYCHHbIC 3HAHUS TSl TPUHSITUS
IPaMOTHBIX pELIeHU IPOoOJIEM B CUTYalUsIX, CBA3aHHBIX C XUMUEH;

c(OpMUPOBAHHOCTh YMEHHI: CaMOCTOSITENIbHO IUIAHUPOBATh U IMPOBOJUTH XHUMHUECKUN
AKCIIEPUMEHT (MOJIYYEHHE U M3YyYEHHE CBOICTB OPraHMYECKHX BEIIECTB, KAUECTBEHHbIE PEaKlUu
YII€BOJAOPOAOB Pa3IUYHBIX KJIACCOB M KUCIOPOACOAEPKAIIUX OPraHUYECKUX BEILECTB, PEIICHHE
HKCIEPUMEHTAIBHBIX 337[ad 10 PACIIO3HABAHUIO OPTAaHWYECKHX BEIIECTB) C COONIOJICHUEM IMPABHI
0e30MacHOro OOpalIeHus ¢ BEIIECTBAMU U JIaOOpaTOPHBIM 000pyI0BaHUEM, (DOPMYITHPOBATH LIETh
UCCIIEIOBaHMsl, IPEJCTABIATh B Pa3INYHOW (OpME pe3yibTaThl FKCIIEPUMEHTA, aHAJTU3UPOBATh U
OLIEHMUBATbH UX JOCTOBEPHOCTH;

c(hOpMHUPOBAHHOCTh YMEHUI:

coOuro/1aTh MpaBHUjIa HKOJOTHUECKH 1IeJIecO00pa3HOro MOBEACHHs B OBITY W TPYIOBOIi
NEATEIBHOCTH B LEISAX COXPAHEHUs CBOETO 3JI0POBbs, OKPYXKAIOLIEH IPUPOJHOM Cpeasl H
JIOCTHMKEHHUS €€ YCTOMYMBOTO Pa3BUTHS;

OCO3HABaTh ONACHOCTb TOKCHUYECKOTO JCUCTBUS HaA KUBBIE OPraHU3MBI OIPEAECIEHHBIX
OpraHWYEeCKUX BELIECTB, TOHMUMAs cMbIci nokazaTens [1IJIK;

QHAIN3UPOBATh  1I€JIECOOOPAa3HOCTh  TPUMEHEHUSI  OpPraHMYeCKHWX  BEIIEeCTB B
MPOMBIIIJIEHHOCTH U B OBITY C TOUKH 3PEHUSI COOTHOLLIEHHSI PUCK-TI0JIb3a;

c(hOpMUPOBAHHOCTh yMEHHUH: OCYIIECTBIATH IEJCHANPABICHHBIH TOUCK XUMHUYECKON
nH(pOpMallUd B Pa3IMYHBIX MCTOYHUKAX (Hay4yHass W y4yeOHO-Hay4dHas JUTEparypa, CpelcTBa
MaccoBoi uHGpopMmanuu, WHTepHET M Jpyrue), KpUTUYECKHM AaHAJIU3UPOBATh XHMHUYECKYIO
uHpopManuio, rnepepadaTeiBaTh €€ U MCIOJIB30BaTh B COOTBETCTBUM C IOCTABJICHHON YyueOHOMH
3a/1a4en.

11 KUIIACC

[TpenmMeTHbIE pe3yabTaThl OCBOEHUS Kypca «OO0mas 1 HeopraHu4eckasi XuMUs» OTPaxaroT:

c(OpPMHUPOBAHHOCTh MPEJCTABICHUN: O MaTEPUATBHOM €IMHCTBE MUPA, 3aKOHOMEPHOCTSIX U
MO3HABAEMOCTHU SIBJIEHUI NMPUPOIBI, O MECTE U 3HAYEHUH XUMHUU B CHUCTEME €CTECTBEHHBIX HayK U
e€ ponu B 00ecCHedYeHUH YCTOWYMBOTO pAa3BUTHs, B PpEHIEHUH NpoOJIeM 3KOJIOTMYECKOH,
SHEPreTUUECKON U MUIIEBON 0€30MacHOCTH, B Pa3BUTHH MEAUIIMHBI, CO3/JaHUU HOBBIX MaTepHaIOB,
HOBBIX HCTOYHHMKOB OJHEPIUH, B OO0ECIEUYEHUH PpAIMOHAIBHOTO MPUPOJOINOIb30BaHUSA, B
(GbOopMHpPOBAaHUN MHUPOBO33PEHUS] M OOLIEH KyJIbTyphl YEJIOBEKa, a TakKXe OSKOJIOTHYECKH
000CHOBAHHOTO OTHOILIEHUS K CBOEMY 3/I0POBBIO U MPUPOJHON CPELE;

BJIQJICHUE CHCTEMOM XMMMUYECKHUX 3HAHMH, KOTOpass BKIJIIOYAeT: OCHOBOIIOJIAraroliue
MOHATHSI — XUMUYECKUHN 3JIEMEHT, aTOM, PO aToMa, U30TOMBL, JIEKTPOHHAsA 000JI0UKa aroma, s-,
p-, d-aToMHBIE OpOUTAIK, OCHOBHOE U BO30Y)XIEHHOE COCTOSHHS aTOMa, THOPHIU3AINS aTOMHBIX
opburtaneii, HMOH, MOJEKyJa, BaJEHTHOCTb, O3JIEKTPOOTPHUIIATEILHOCTh, CTENEHb OKUCICHHUS,
XUMUYECKass CBs3b (KOBAJICHTHAs, WOHHAs, METAJUIMYECKasi, BOJOPOAHAs), KPHUCTALNIMYECKas
pemeéTKa, XUMHUYECKasl pPEeaKlus, pPacTBOP, SJIEKTPOJIUTBHI, HEAIEKTPOJIUTHI, SJIEKTPOIUTHYECKAS
JUCCOLMAIMs, CTENEHb IUCCOLMAlLMM, BOJOPOAHBINA IOKAa3aTellb, OKHCIUTENb, BOCCTAHOBUTEIND,



TEeIUIOBOM 3(PPEeKT XUMHUYECKOH PpEaKIuu, CKOPOCTh XHUMHUYECKOW pEaKIuu, XHUMHYECKOEe
paBHOBECHE; TEOPUU U 3aKOHBI (TEOPHUs JIEKTPOJIUTUUECKON MCCOLMALINN, TIEPUOIUIECKUM 3aKOH
.M. MeHpeneeBa, 3aKOH COXPAaHEHUS MAacChl BEIIECTB, 3aKOH COXPAaHEHUs U IIPEBPALICHUS
SHEPIUM NPU XUMUYECKHUX PEaKLMsIX, 3aKOH IIOCTOSHCTBA COCTaBa BELIECTB, 3aKOH JACUCTBYIOLIMX
Macc), 3aKOHOMEPHOCTH, CUMBOJIMYECKUHN A3BIK XUMHM, MUPOBO33PEHUECKUE 3HAHMS, JIeXKALIUE B
OCHOBE IIOHMMAaHHs MPUYMHHOCTH U CHUCTEMHOCTH XUMHUYECKUX SBJICHUH; COBPEMEHHBIC
IIPEJICTABICHNUS] O CTPOCHUU BEILECTBA HA ATOMHOM, HOHHO-MOJIEKYJISIPHOM M HAaIMOJIEKYJIIPHOM
YPOBHSX; IPEACTaBICHUSA O MEXaHM3MaX XUMHUYECKUX pEaKUud, TEePpMOAVMHAMUYECKUX H
KMHETUYECKUX 3aKOHOMEPHOCTSAX HUX IPOTEKaHMs, O XMMHUYECKOM pPaBHOBECHM, pPAacTBOpax H
IMCTIEPCHBIX CHUCTeMax; (DaKTOJIOTUYECKHUE CBEJCHHS O CBOMCTBAaX, COCTaBe, IOJIYYCHUU U
0€30I1aCHOM HCIOJIb30BAaHUU BaXKHEWIIMX HEOPraHMYECKUX BEIIECTB B OBITY M MPAKTUYECKOM
JESITEIbHOCTH YEJIOBEKA, OOIIMX HAayYHBIX MPUHIUIIAX XMMHUECKOTO IIPOU3BOICTBA;

c(OpPMHUPOBAHHOCTb YMEHHI: BBIABIATh XapaKTEpHble MPU3HAKU MOHATUM, yCTaHABJIMBATh
X B3aUMOCBA3b, HCIIOJIB30BAaTh COOTBETCTBYIOIIHME IOHATHUS IIPU ONMCAHUN HEOPraHMYECKHUX
BELIECTB U UX NPEBpAILCHUN;

c(OpMUPOBAHHOCTh YMEHHUSI HCIOJIb30BAaTh XHUMMUYECKYI0 CUMBOJIUKY JUISl COCTaBJICHUS
(bopMyI1 BEIIECTB U ypaBHEHUH XMMHUYECKUX peakiuii, cuctematudeckyro HoMeHkiarypy (IUPAC)
Y TPUBUAJIbHbIE HA3BAHUS OTIEJIbHBIX BELIECTB;

c(OPMHUPOBAHHOCTb YMEHHUS ONPEAEIATh BaJICHTHOCTh U CTEIEHb OKUCJIEHUS XUMUYECKHUX
JJIEMEHTOB B COEIMHEHUSX, BHJ XUMHYECKOM CBS3M (KOBAaJIEHTHasl, MOHHAs, MeETaJUIMYecKas,
BOJIOPOJIHAS ), THIT KPUCTAININYECKON PEIIETKN KOHKPETHOTO BELIECTBA;

c(OPMHPOBAHHOCTh YMEHHSI OOBSICHATH 3aBHCHUMOCTh CBOMCTB BEIIECTB OT BHIA
XMMHUYECKOM CBS3M M THUINA KPUCTAJUIMYECKOM PELIETKH, OOMEHHBIH M JIOHOPHO-aKIENTOPHBIN
MeXaHU3MBbl 00pa30BaHUs KOBAJIEHTHOU CBSI3U;

c(OPMHPOBAHHOCTh YMEHMH: KiIaccU(UIMPOBAaTh: HEOpPraHUYECKHe BellecTBa IO UX
COCTaBy, XMMHYECKHE pEaKIUU [0 Pa3IWYHbIM MpU3HAKaM (YHCIy U COCTaBy pearupyromux
BEIIECTB, TEIUIOBOMY 3((deKkTy peakuuy, H3MEHEHUIO CTeleHeH OKHUCIEHHs 3JIEMEHTOB,
0o0paTUMOCTH, Y4YacTHIO KaTaju3aTopa U JApPYrue); CaMOCTOSATEIbHO BBIOMpaThb OCHOBAHUSA U
KPUTEPHUH JUIs KJIacCU(UKAIIUN U3Y9aeMbIX BELIECTB U XUMUYECKUX PEAKIIMA;

chOpMUPOBAHHOCTh YMEHHS pPAaCKphIBaTh CMBICH Tmepuogudeckoro 3akona J[. U.
MeHnneneeBa ¥ JAEMOHCTPUPOBATH  €r0  CHCTEMAaTU3HMPYIOUIYIO,  OOBSCHHUTENbHYIO U
MIPOrHOCTUYECKYIO (PYHKIINH;

c(OPMHPOBAHHOCTh YMEHM: XapaKTepHU30BaTh IJIEKTPOHHOE CTPOEHHE aTOMOB M HOHOB
XUMHUYECKHX JJEMEHTOB IepBOro—4eTBéproro nepuonoB llepuogmueckoit cucremsr JI.M.
MeHeneeBa, UCIOIB3Ys MOHATUS «OHEPIETUUYECKUE YPOBHUY, «YHEPreTUUYECKUE TIONYPOBHUY, «S-,
p-, d-aToMHBIE OpOWTATH», «OCHOBHOEC M BO30YXIEHHOE SHEPreTHUCCKHE COCTOSHUS aToMay;
OOBSICHATH 3aKOHOMEPHOCTU M3MEHEHHs CBOWCTB XMMHYECKUX IJIEMEHTOB M MX COEAMHEHHH o
nepuojgaMm u rpynnam [lepuomnueckoit cuctemsl J[. M. MenaeneeBa, BaJICHTHbIE BO3MOXKHOCTH
aTOMOB JIEMEHTOB Ha OCHOBE CTPOEHHSI UX JIEKTPOHHBIX 000JI0YEK;

c(OpMUPOBAHHOCTh YMEHHI: XapaKTepu30BaTh (OMHUCHIBATh) 00IIME XUMUYECKHE CBOMCTBA
BEILIECTB Pa3JIMYHBIX KJIACCOB, IIOATBEPXKAATh CYIIECTBOBAHUE TI'€HETHUYECKOW CBI3H MEXKIY
HEOPraHWYECKMMH BEIIECTBAMU C IOMOIIBIO YPABHEHUI COOTBETCTBYIOIINX XUMUYECKUX PEAKIIUI;

c(OPMHUPOBAHHOCTh YMEHHUS PACKpPbIBATh CYIIHOCTH: OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakIMii MOCPEICTBOM COCTAaBJICHUS SJIEKTPOHHOTO OanaHca 3TUX peaklHif; peakuuid MOHHOTO
oOMeHa MyTEM COCTABIICHHSI UX MOJIHBIX U COKPAIIEHHBIX MOHHBIX YPaBHEHH; peakluii THAPOIN3a;
peaKImii KoMILIEKCo0Opa3oBaHus (Ha IpuMepe THAPOKCOKOMIIEKCOB LIMHKA U ATIOMUHUS);

C(OPMHUPOBAHHOCTE YMEHHsSI OOBACHATH 3aKOHOMEPHOCTH IPOTEKaHHWS XHUMHUYECKUX
peakuuii ¢ Y4€TOM HMX OHEPreTHYECKMX XapaKTEPUCTHK, XapaKTep H3MEHEHUs CKOPOCTU
XMMUYECKOH pEaKIMHU B 3aBHUCUMOCTH OT DPA3JIMYHBIX (DAKTOPOB, a TaKXKE XapaKTep CMEIEHUs
XMMHUYECKOI0 PaBHOBECHS IO BIUSHUEM BHEIIHUX Bo3aelcTBul (mpuHiun Jle Hlatense);

Cc(OPMHPOBAHHOCTb YMEHUS XapaKTE€pHU30BaTh XMMHMUYECKHE PEAKIIMH, JIe)KAIHe B OCHOBE
MPOMBIIIJICHHOTO TIOTYYEHHUS CEPHON KUCIIOTHI, aMMHUaKa, 0OIIie HayYHbIE PUHIMITEI XUMHYECKUX



MIPOU3BO/JICTB; 1I€IECO00PAa3ZHOCTh MPUMEHEHHSI HEOPTAHUYECKUX BELIECTB B MPOMBIIIJICHHOCTH U B
OBITY C TOYKHM 3PEHHUSI COOTHOILICHUS PHCK-TIONIb3a;

c(OpMUPOBAHHOCTH BJIAJICHUS CUCTEMOW 3HAHMM O METO/IaX HAyYHOrO MO3HAHMS SBICHUIMA
IpUPObI — HAOIIOEHUE, U3MEPEHNE, MOJIETUPOBAHUE, SKCIIEPUMEHT (pEalbHbI U MBICIIEHHBIN),
HCIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX, YMEHUS MIPUMEHSTh 3T 3HAHUS IIPU SKCIIEPUMEHTAIBLHOM
MCCIICZIOBAaHUH BEIIECTB U JJIsl OOBSCHEHUS XUMHUYECKUX SIBICHUH, UMEIOIIUX MECTO B IPUPOAE,
MPAKTUYECKON JAESITeTbHOCTH YeJIOBEeKa U B IOBCEAHEBHON KHU3HU;

c(OpPMUPOBAHHOCTh YMEHHS BBISBIISATH B3aMMOCBSI3b XUMHUYECKHUX 3HAHUHM C MOHSATHSAMH U
MPEJICTABICHUSIMU JPYTUX €CTECTBEHHO-HAYYHBIX MPEIMETOB Ui 00jiee 0CO3HAHHOTO MOHUMAaHUS
MaTepUaIbHOTO €JUHCTBA MUPA;

c(OpMUPOBAHHOCTh YMEHHUS MPOBOJUTH PACUETHI: C MCIIOJIB30BAHUEM MOHATUH «MaccoBas
TI0J1s BEIIECTBA B PACTBOPE» M «MOJISIPHAS KOHIIEHTPAIU»; MAaCChl BEIIECTBA WM 00bEMA ras3a 1o
M3BECTHOMY KOJIMYECTBY BEIECTBA, Macce WM O00BEMY OJHOTO M3 YYAaCTBYIOIIMX B PEAKIUH
BELIECTB; TEIJIOBOro 3((ekTa peaklny; 3HaU€HUsI BOJOPOJHOIO MOKA3aTeNlsl paCTBOPOB KUCIOT U
1ienouei ¢ U3BECTHOM CTENEHbI0 AUCCOIMAINU; Macchl (00hEMa, KOIMYeCcTBa BEIIECTBA) MPOIYKTa
peaxkiuu, eciyu OJIHO M3 MCXOJHBIX BELIECTB JIaHO B BUJE pacTBOpa C OINpeAeaEHHOW MacCOBOM
J0JIeil pacTBOPEHHOTO BEIIECTBA WM J1aHO B M30BITKE (MMEET MPUMECH); JIOJIM BBIXOAA MPOJIYKTa
peakuuu; 00bEMHBIX OTHOILLIEHU ra30B;

c(OpPMUPOBAHHOCTh YMEHHI: CaMOCTOSITENIHO IUIAHMPOBATh U IMPOBOJUTH XHUMHUECKUN
SKCIIEPUMEHT (IIPOBEJICHUE PEAKIMII MOHHOTO OOMEHa, MOATBEPXKACHHE KAaueCTBEHHOI'O COCTaBa
HEOPraHMYECKUX BEIIECTB, OMPECIICHNUE CPellbl PacTBOPOB BEUIECTB C MOMOIIbID HMHAUKATOPOB,
W3yYeHHE BIMSHUS pA3IUYHBIX (DAKTOPOB HA CKOPOCTh XHMHUYECKOW pEaKluu, pEeIIeHHe
SKCIIEPUMEHTANBHBIX 3a7ad 1mo Temam «Mertamnel» U «Hemeramibl») ¢ coOmrofeHUeM MpaBuIl
0€e30MacHOro OOpalIeHysl ¢ BEIIECTBAMU U JIaOOpaTOpHBIM 000pyi0BaHUEM, (DOPMYIHPOBATH LIETh
UCCIIEIOBAHMS, TIPEJCTABISTh B Pa3NIUYHON (popme pe3yabTaThl SKCIIEPUMEHTA, aHATM3UPOBATh U
OLIEHUBATb UX JIOCTOBEPHOCTH;

c(hOpMUPOBAHHOCTh YMEHHUM: COOMIOaTh MpaBHUia MOJIB30BAHUS XUMHUYECKOW MOCYAOH U
JabopaTOpHBIM 000PYI0BAaHUEM, OOpAIIEHUS C BEIIECTBAMU B COOTBETCTBUM C MHCTPYKIMSIMH TIO
BBINOJIHEHUIO JTAOOPAaTOPHBIX XUMUYECKUX OIMBITOB, SKOJIOTMYECKH 11€J1IeCO00pPa3HOr0 MOBEACHUS B
OBITY U TPY/ZIOBOM JIEATEIILHOCTU B LIEJISIX COXPAHEHUS CBOETO 3/I0POBbs, OKPYKAIOIIEH TTPUPOTHOM
Cpelbl U JOCTHKEHUS €€ yCTOMYMBOIO Pa3BUTHUS, OCO3HABATH OMACHOCTh TOKCHMYECKOIO JNEHCTBUSA
Ha JKHMBBIE OPraHU3Mbl OIpPENETIEHHBIX HEOPraHMYECKUX BEIIECTB, MOHMMAas CMBICT IOKa3aTess
IJIK;

c(hOpMUPOBAHHOCTh YMEHHI: OCYIIECTBIATh IIEJICHANPABICHHBIM TIOMCK XUMHUYECKON
nH(poOpMallUd B Pa3IUYHBIX MCTOYHUKAX (Hay4dHass W Yy4yeOHO-HAy4dHasl JIUTEparypa, CpelcTBa
MaccoBoi uHGpopmanuu, VHTepHET W Jpyrue), KpUTUYECKH AaHAJIM3UPOBATH XUMHUYECKYIO
uHpopManuio, rnepepadbaTeiBaTh €€ M HMCIOJIB30BaTh B COOTBETCTBHM C MOCTaBIEHHOW yueOHOMU
3a/1a4en.
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JeATeJBbHOCTD YYUTEJIS € Y4eTOM
NPOrpaMMbl BOCIIUTAHUS

-YCTaHOBIICHHE JOBEPUTEIBHBIX
OTHOLICHUH MEXKIY
MearorndyeckuM paboTHUKOM U
00yJaroINMICH,
CHOCOOCTBYIOIIUX O3UTHBHOMY
BOCIIPpUATUIO O6y‘laIOHII/IMI/IC5[
TpeOoBaHMIA U IPOCHO
[earorn4eckoro paboTHUKA,
IMPUBJICYCHUIO UX BHUMAHUS K
o0cykIaeMoi Ha ypoKe
nH(OopMaNH, aKTUBH3AIIH
TO3HABATEIbHOMN JEATCIILHOCTH;

- MOOYXIeHUE 00YJArOIIUXCS
COOJIFO/IaTh Ha YpOKe
O6HlerI/IHSITI)Ie HOPMBI TIOBEACHHA,
npaBuia OOIIEHHS CO CTapPIIUMHU
(memarormuecKuMu pabOTHUKAMH )
Y CBEPCTHUKAMU (00YJarOIIUMUCSH),
MIPUHIIMIIBI Y4SOHOHN TUCIUILTUHBI
u

CaMOOpraHH3aLIH;

- IPUBJICUCHNEC BHUMAHUA
00y4aromuxcs K IEHHOCTHOMY
aCIIeKTy M3y4aeMbIX Ha ypoKax
SIBJICHUH, OpraHu3anus ux paboThl
C MOJTy4aeMOi Ha YPOKe COLMALHO
3HAYUMON UHpOpMaIHen —
WHHIMHPOBAHUE ee 00CYKICHUS,
BbICKAa3bIBaHUA O6y‘-IaIOHII/IMI/IC$I
CBOETO MHEHWUSI T10 €€ MOBO/Y,
BBIPAOOTKH CBOETO K HEl
OTHOIIICHMUS,

- HCITOJIb30BAHUEC BOCIIMTATCIIBHBIX
BO3MOXHOCTEH COZIEpKaHUS
yueOHOro mpeaMeTa yepes
JIEMOHCTPAIHIO 00yJarOIIMCS
MIPUMEPOB OTBETCTBEHHOTO,
IpaXIaHCKOTO [TOBEICHNS,
TIPOSIBIICHUS YETIOBEKOIIOOMS 1
JI0OpOCEePICTHOCTH, Yepe3 0100p
COOTBETCTBYIOIINUX TEKCTOB IS
YTEHHMS, 3a]1a4 VIS peIICHUS,
MPOOJIEMHBIX CUTYAIHH JUTs
00CYyXJICHUS B KIIACCE;

- IpUMEHEHUE Ha YPOKE
WHTEPaKTUBHBIX (PopM pabOTHI C
00yJarOIITIMUCS:
WHTEJUIEKTYaIbHBIX UTP,
CTUMYJIUPYIOIINX O3HABATEIHHYIO
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MOTHUBALHIO 00yYarOmnXCs;
JUCKYCCHUU,

KOTOpBIE Jal0T 00yYaromumMest
BO3MOHOCTH TPUOOPECTH OTIBIT
BEICHUS1 KOHCTPYKTUBHOTO
JIMaJIora; TPYIIOBOM PabOoThl MU
paboThl B mapax, KOTOpBIE y4aT
KOMaHJIHOH paboTte u
B3aMMOJCHCTBUIO C APYTUMHU
JETbMU;

- BKITIOYEHHUE B YPOK UTPOBBIX
[IPOLEyp, KOTOPbIE IOMOTAat0T
MO ACPKATh MOTHBALHIO
00y4aromuxcs K MOIy4YeHHIO
3HAHWM, HAJIQKUBAHUIO
MO3UTUBHBIX MEXIMYHOCTHBIX
OTHOIIICHUH B KJacce, IOMOTaloT
YCTAaHOBJICHUIO T0OpOKeTaTeNbHON
aTMochepsl BO BpeMs YpoKa;

- opranusanus medcTsa
MOTHBHUPOBAHHBIX U
3pYIUPOBAHHBIX 00YYAOIINXCS
HaJ UX HEYCIIEBAIOIINMHU
OJTHOKJIACCHUKAMH, JIAIOIIEr0 UM
COLMAJIbHO 3HAYUMBIH OIIBIT
COTPYZIHHUYECTBA U B3aMMHOU
IOMOIIH;

- MTHUOMUPOBAHUC U TOAACPIKKaA
HCCIIE10BATEIbCKOM
JeSTeNIbHOCTH 00y4aroINXCs B
paMKax peanu3alyd UMH
HWHAMBUAYAIBHBIX U TPYIIIOBBIX
HCCIIEI0BATENBbCKUX IIPOEKTOB, YTO
JacT o0y4aronIMcsl BO3SMOKHOCTh
MpHOOPECTH HABBIKH
CaMOCTOSITEIBHOT'O PELICHUS
TEOPETUIECKOW POOIIEMBI,
TeHEepPUPOBaHUS U 0OPMIICHUS
COOCTBEHHBIX HIEH,
YBAXUTECIIBHOTO OTHOIICHHUA K

Yy )KHM HJIesiM, OOPMIICHHBIM B
pabotax qpyrux mccienoBarenei,
HaBBIK MTyOJINYHOTO BBICTYIUICHUS
nepeJ ayaJuTopuei,
apryMeHTUPOBaHUA U
OTCTaMBaHUs CBOEH TOUYKH 3PEHHUSI.
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-YCTaHOBJICHHE I0BEPUTEIbHBIX
OTHOLIEHUH MEXITY
MeIaror4ecKuM pabOTHUKOM 1
00yYaIOITUMUCS,
CHOCOOCTBYIOIIUX O3UTHBHOMY
BOCHPHUATHIO 00yUaIOIIMHUCS
TpeOoBaHMii U TPOCKO
NeIarorn4eckoro paboOTHHKA,
MIPUBJICYCHUIO MX BHUMAHHS K
o0cykIaeMoi Ha ypoKe
UHQOPMAIUH, aKTHBU3AIUH
MI03HABATENILHOM e TeTLHOCTH;

- OOy IeHUE 00YJIarOIINuXCS
cO0JIF01aTh Ha YPOKE
O6HIerI/IHSITI)Ie HOPMBI TIOBEACHMA,
IpaBHiIa OOIIEHUS CO CTAPLIINMH
(megarornuecKUMU pabOTHUKAMHU )
U CBepPCTHUKAMH (00YYaIOIIMUCS),
NPUHIHUIEl y4eOHOM AUCIMIUTAHEL
¥ caMOOpraHu3allny;

- IPUBJICUCHNEC BHUMAHUA
00y4aromuxcs K IEHHOCTHOMY
aCIIeKTy M3y4aeMbIX Ha ypoKax
SIBJICHUH, OpraHu3aIys X padoThI
C MOJTy4aeMOi Ha YPOKe COLMALHO
3HAYUMON UHpOpMaIHen —
WHHIMHPOBAHUE ee 00CYKICHUS,
BbICKAa3bIBaHUS O6y‘-IaIOIlII/IMI/ICH
CBOET0 MHEHHUSI T10 €€ MOBOAY,
BBIpAOOTKH CBOETO K HEl
OTHOIIICHMS,

- HCITOJIb30BAHUEC BOCIIMTATCIIBHBIX
BO3MOXHOCTEH COZIepKaHUS
y4e0HOro mpeaMeTa depes
JIEMOHCTPAIHIO 00yJarOIIMCS
MIPUMEPOB OTBETCTBEHHOTO,
IpaXIaHCKOTO [TOBEICHNS,
TIPOSIBIICHUS YETIOBEKOIIOOMS 1
JI0OpOCEPICYHOCTH, Yepe3 MoA00p
COOTBETCTBYIOIIUX TEKCTOB IS
YTEHHMS, 3a71a4 VIS peIICHUS,
MPOOJIEMHBIX CUTYAIHH JUTs
00CYyXJICHUS B KIIACCE;

- IpUMEHEHHUE Ha ypOoKe
WHTEPaKTUBHBIX (PopM pabOTHI C
00yYaIOIITUMHUCS
MHTEIUICKTYAJIbHBIX TP,
CTUMYJIUPYIOIINX O3HABATEIHHYIO
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KOJIMYECTBO HACOB = 99
1O TTPOI'PAMME

POII 11 xnacc

https://resh.edu.r
u/subject/29/11/
MDOII 11 knmacc
https://uchebnik.

mos.ru/catalogu
g?aliases=lesson

template,video
lesson,video&s

ubject_program
ids=31937268
35909478

MOTHBAIIAIO 00yJaIOIINXCS;
JMICKYCCHI, KOTOPBIE Jaf0T
00yJaroIMMCsi BO3MOYKHOCTb
MIPHOOPECTH OTBIT BEACHUS
KOHCTPYKTHUBHOT'O THAJIOTa;
IpyNIoBoil paboThl MK

paboTHI B Tapax, KOTOPBIE ydar
KOMaHIHOH paboTte u
B3aMMOJICHCTBUIO C APYTUMHU
TETHMH;

- BKJIFOUEHHUE B YPOK UTPOBBIX
MpoLeayp, KOTOpble IOMOTal0T
MO ACPKATh MOTHBALHIO
00yJaronmxcs K MoTy4eHHI0
3HAaHUH, HATAKUBAHUIO
ITO3UTHUBHBIX MECKJIIMYHOCTHBIX
OTHOIICHUH B KJacce, TOMOTafoT
YCTaHOBJICHHUIO JOOpOKeIaTeTbHON
aTMocdepsl BO BpeMs YpPOKa;

- opraHu3anys medcTa
MOTHBHPOBAHHBIX U
3PYAMPOBAHHBIX 00YUYAOLITUXCS
HaJ X HCYCIICBAOIUMU
OJTHOKJTACCHUKAMH, JTAIOIIETO UM
COIMAJIHbHO 3HAYMMBIH OTIBIT
COTPYJIHUUECTBA U B3aUMHOU
TTOMOIIIH;

- HHUITUUPOBAHKE U TIOJIEPIKKA
UCCIIEI0BATEIbCKON
JeSTeNIbHOCTH 00yYarOINXCs B
pamMKax peanu3anui UMH
WHAWBUAYAJIBHBIX U I'PYHIIIOBBIX
UCCIIEIOBATENBCKUX MTPOEKTOB, YTO
JIaCT 00y4JaoIUMCs BO3MOXXHOCTh
IPUOOPECTH HABBIKU
CaMOCTOSITEIIBHOTO PELICHHUS
TEOPETUUECKON POOIIEMBI,
TEeHEpUPOBAHUS U OPOPMIICHUS
COOCTBEHHBIX HJIEH,
YBAXUTECIIBHOTO OTHOIICHHUA K
YyKUM HJIesM, 0OPMIICHHBIM B
paboTax ApyTUX HUCCIIeOBATENEH,
HaBBIK Hy6J’[I/I‘IHOFO BBICTYIIJICHUSA
nepes ay IuTopuei,
aApryMEHTUPOBAHUS U OTCTAaUBaHUS
CBOEH TOUKH 3PEHHUS.
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IHOYPOYHOE IINTAHUPOBAHHUE

10 KITACC
KosmyecTBO yacos
Ne i/t m Kontpo Ilpaktn OJjeKTpoHHbIe uudpoBbIe
Tema ypoxa Beer JbHBIE  YeckHe @ OOpa3oBaTebHbIE pecypchl
padotbl | paGoThI

1. Ilpenmer u 3HaucHHE VYpoxk "lIlpeaMeT opraHn4ecKor XUMHUH.
OpraHU4YeCKON XUMHUH, 1 Teopusi XUMHUUYECKOTO CTPOCHUS
MpeacTaBiIeHne 0 MHOr00Opa3uu opranuueckux Bemects" (POL)
OPraHUYECKHX COCAMHCHUIT https://resh.edu.ru/subject/lesson/6149/start/

170388/

Vpox "Yraepon" (MBII)
2. BxonHas KOHTpONIBHAs paboTa 1 1 https://uchebnik.mos.ru/material_view/atom

ic_objects/10366625?menuReferrer=catalo

gue

3. XuMmuueckas CBs3b B
OpTaHUYECKUX COCTUHEHUSIX.
MexaHu3MbI 00pa30BaHUS 1
KOBaJIEHTHOM CBSI3H, CIIOCOOBI
pasphbiBa CBA3EH

VYpoxk "Kopanentnas cBs3p" (MOILI)
https://uchebnik.mos.ru/material view/atom
ic_objects/11135497?menuReferrer=catalo

que

VYpok "dopmupoBaHue OpraHu4eCcKoi
XMMHHU KaK HayKu. Teopust CTpoeHus
OpraHMYecKuX coequHeHui A. M.

4. DJeKTpOHHOE CTPOCHHE aToMa
yraepoaa (OCHOBHOE U

BO30YKIEHHOE COCTOSHUS). 1 Byreposa’ (MAIIT)

BanenTHbIE BOBMOXXHOCTH aTOMa . . . .
https://uchebnik.mos.ru/material view/lesso

yriepoja

n_templates/3931?menuReferrer=catalogue

Buneo "Teopus cTpoeHHst OpraHHYECKUX
coenuHeHuit A. M. byrneposa. ['omonorus
u m3omepusi. Buapr mzomepun" (MOLI)
https://uchebnik.mos.ru/material_view/atom
ic_objects/11849349?menuReferrer=catalo

5. Teopwus crpoenus
OpTraHUYECKUX COSTUHEHUHN A. 1
M. bytnepona

gue
6. Buabl nzomepun: Ypok "HoMeHkaTypa opraHn4ecKux
CTPYKTYpHasi, IPOCTPAHCTBEHHAS. coequaenuit" (MOLI)
DnexrponHbie 3D (HEKTH B 1 https://uchebnik.mos.ru/material _view/atom
MOJIEKyJIaX OPraHHYeCKUX ic_objects/11305280?menuReferrer=catalo
COEIMHEHHUH gue
7. llpencraBneHue o VYpok "Knaccuduxanus peakuid” (ML)
KJIacCU(UKAINU 1 1 https://uchebnik.mos.ru/material_view/atom
CHCTeMaTHYeCcKasi HOMEHKJIATypa ic_objects/7411846?menuReferrer=catalog
(IUPAC) opranu4ecKux BeIIECTB ue

Ypok "Xumus 1 310pOBbE YeToBeKa"
8. Knaccuduxanus peakuuii B 1 (POLI)
OpraHU4eCcKOl XUMHUH https://resh.edu.ru/subject/lesson/5452/start/

150796/
9. AnKaHBI: TOMOJOTHYECKHI
psin, obmmast popmyna, VYpox "[IpenenpHbIe YTICBOIOPOIBI —
HOMEHKJIaTypa U U30Mepus, 1 ankansl" (POL)
AJNIEKTPOHHOE H https://resh.edu.ru/subject/lesson/6151/start/
MIPOCTPAHCTBEHHOE CTPOCHUE 149993/
MOJIEKYT

Ypok "AnkaHbl: XUMHYIECKHE CBOMCTBA"
1 (MDIII)
https://uchebnik.mos.ru/material _view/atom

10.®usnyeckre U XUMHIECKHUE
CBOWCTBA aJIKAaHOB
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ic_objects/9761057?menuReferrer=catalog
ue

11.0OcobeHHOCTH CBOMCTB METaHA

VYpok "AnkaHbl: IOly4eHUE U
npumeHenue" (MOIII)
https://uchebnik.mos.ru/material _view/atom
ic_objects/9760997?menuReferrer=catalog
ue

12.HaxoxaeHue aJKkaHoB B
npupoie. CriocoObl MOTydeHus ’
MIPUMEHEHHUE aJIKaHOB

13.1{uknoankansl: o0mast
(bopMyna, HOMEHKIATYpa U
HU30MepHst, 0COOCHHOCTH
CTPOCHHS ¥ XUMHYECKUX
CBOMCTB, CIIOCOOBI MOTYYCHHUS U
NIPUMEHECHUE

VYpok "Ankansl. CocTaB, CTpOEHHUE,
FOMOJ'IOFI/I‘IGCKI/Iﬁ pan, u3omMepus,
HOMeHKIaTypa" (MOIII)
https://uchebnik.mos.ru/material_view/lesso
n_templates/3727?menuReferrer=catalogue
Vpox "Huknoankansr" (MOIII)
https://uchebnik.mos.ru/material _view/atom
ic_objects/9761172?menuReferrer=catalog
ue

14. AnKeHbI: TOMOJIOTHUECKUH
psna, odmas popmyna,
HOMCHKJIATypa, JJICKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOCHHE
Moutekyn. CTpyKTypHas U Luc-
TPaHC-U30MEPHSI ATIKCHOB

VYpok "HenpenensHble yIiIeBOIOPOABI —
ankensr" (POII)
https://resh.edu.ru/subject/lesson/5412/start/
212563/

15.Peakuuu npucoeIMHEHAS Y
ankeHoB. IIpasuiio
MapkoBHHKOBa

VYpok "AnkeHsl: XuMHUYecKue cBoicTBa"
(MDILI)
https://uchebnik.mos.ru/material_view/atom
ic_objects/9766622?menuReferrer=catalog
ue

16.Peakiiuu oKHCICHUS Y
AJIKEHOB

17.0BP B oprannyeckoil XuMuu

18.Crioco0sI noydyeHus u
MIPUMEHEHHUE aIIKEHOB
19.Pemenue nernovex
MIpEBpALLCHUIM
20.TTpoBepounas paboTa
"AnkaHbl. AjakeHbI"

VYpok "AnKeHbl: IPUMEHEHUE U
nomyuenue" (MOIII)
https://uchebnik.mos.ru/material_view/lesso
n_templates/1938049?menuReferrer=catalo
gue

Buneo "Tlonyuenue stunena u3 staHona"
(MDIII)
https://uchebnik.mos.ru/material_view/atom
ic_objects/7763332?menuReferrer=catalog
ue

Ypok "Ankensl. CocTaB, CTpOCHUE,
FOMOJIOTUYECKUH PsilI, U30MEPHS,
HOoMeHkJaTypa" (MOILI)
https://uchebnik.mos.ru/material _view/lesso
n_templates/3851?menuReferrer=catalogue

21. AnkarieHsl: CONpsHKEHHBIE,
W30JIMPOBAHHBIE,
KyMynupoBaHHble. OcoOeHHOCTH
3JIEKTPOHHOTO CTPOEHUS

VYpoxk "Ankanuens" (MOLL)
https://uchebnik.mos.ru/material _view/atom
ic_objects/9819470?menuReferrer=catalog
ue

22.XAMHAYECKUE CBOMCTBA
CONPSKEHHBIX JUEHOB

VYpok "AnkagueHs! U kaydyku. Pezuna”
(MDII)
https://uchebnik.mos.ru/material_view/atom
ic_objects/11849460?menuReferrer=catalo

que

23.CnocoObI moMy4eHus U
NPUMEHECHUE aJIKaIUCHOB

Ypox "AnKanueHsl: TOTydeHUE U
npumeHenue" (MOIII)
https://uchebnik.mos.ru/material_view/lesso
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n_templates/1943784?menuReferrer=catalo
gue

24. AJIKMHBI: TOMOJIOTHYECKHI
psin, obmas popmymna,
HOMEHKJIaTypa, SJICKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKYJI, (PU3NIECKUE CBOWCTBA

25.XumMudeckue cBOMCTBa
AJIKUHOB

26.Peakuny OKHCTIEHUS Y
AJIKNHOB

27.Crioco0sI TTOTyYeHUs |
MPUMEHEHUE aJIKHHOB
28.Pemenue nemnoyex
MpEeBpAILLICHUI

29.Cucremaruzanus u
0000111IeHrEe 3HaHUI 110 TEME

VYpok "ANKHUHBL: CTpOeHHE, U30Mepus,
HOMeHkIatypa" (MOIII)
https://uchebnik.mos.ru/material_view/lesso
n_templates/1925064?menuReferrer=catalo
gue

VYpok "ANKUHBL XUMHUYECKHE CBOMCTBA"
(MDII)
https://uchebnik.mos.ru/material_view/atom
ic_objects/9761141?menuReferrer=catalog
ue

Ypok "ANIKUHBL: TOTyYeHHE U
npumenenune" (MOL)
https://uchebnik.mos.ru/material_view/lesso
n_templates/1978251?menuReferrer=catalo
gue

VYpok "ANKUHBL: CTPOCHHUE, HOMEHKIATYpa,
nzomepus, pusnueckue corcra" (MOIII)
https://uchebnik.mos.ru/material _view/atom
ic_objects/9761122?menuReferrer=catalog
ue

VYpox "ANKuUHBL: GUINUECKUE U
xumuueckue cporictea" (MOIII)
https://uchebnik.mos.ru/material_view/lesso
n_templates/1937365?menuReferrer=catalo

que

30.ApeHbl: TOMOJIOTHYECKHUH P,
obmas popmyra, HOMEHKIATYpa.
ONEeKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOEHHE
MOJIeKys OSH30J1a U TOTyoJIa, HX
¢bu3nyeckue cBOHCTBA

31.Xumuueckue cBOMCTBA
ApEHOB: PEaKIIUU 3aMEICHUS

32.XuMH4UECKHE CBOMCTBA
apeHOB: peaKIuu
MPUCOEAMHEHUS, OKHCIICHUE
rOMOJIOrOB OeH30I1a

33.0pueHTupylolee AeiCcTBYE
3aMECTUTEIICH

VYpoxk "ApeHs! (apomMaTHYECKUE
yraeBosopossl)" (POIL)
https://resh.edu.ru/subject/lesson/4775/start/
150494/

VYpok "Apomarndeckue yriaeBogopOIbl —
apensl" (MOIII)
https://uchebnik.mos.ru/material_view/atom
ic_objects/7403487?menuReferrer=catalog
ue

Ypok "ApeHbl: XUMHUYECKUE CBOICTBA
6enzomna" (MOLL)
https://uchebnik.mos.ru/material _view/atom
ic_objects/9819516?menuReferrer=catalog
ue

VYpok "ApeHsl: cTpoeHHe, HOMEHKIIAaTypa,
nzomepus, pusnueckre cBorcra" (MOIII)
https://uchebnik.mos.ru/material _view/atom
ic_objects/11159449?menuReferrer=catalo
gue

Bugeo "Apensl. CiocoObl onydeHus u
MIpUMEHEHHE OCH30J1a U €r0 TOMOJIOTOB"
(MDII)

https://uchebnik.mos.ru/material _view/atom
ic_objects/11849497?menuReferrer=catalo

que

34.Crioco0bl MOIyYeHHUS |
NPUMEHCHUE apEeHOB

Buneo "I'eneTndeckas CBI3b MEKITY
KJ1accamu yriieBogopoos" (MOIII)
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https://uchebnik.mos.ru/material view/atom
ic_objects/11849611?menuReferrer=catalo

que

35.T'eHeTHYeCKas CBSI3b MEXKTY
pPa3IUYHBIMU KJIACCAMU
YTIIEBOAOPOJIOB

Ypok "ApomaTnyecKkue yriaeBoI0POIbL.
Apensr" (MBII)
https://uchebnik.mos.ru/material_view/atom
ic_objects/7488640?menuReferrer=catalog
ue

36.TTpuponusiii ra3. [TomyTHbie
HE(TIHBIEC Ta3bl

VYpox "[IpupomHble HCTOYHUKH U
nepepaboTka yriaesomopoaos” (POLL)
https://resh.edu.ru/subject/lesson/6148/start/
170461/

37.KaMeHHBII yroilb U POTyKTHI
€ro nepepadoTKu

38.HedTs 1 criocoOs! eé
nepepaboTku. [IpumeHenue
MPOJYKTOB TiepepadoTKu HehTH

39.T'eHeTnyveckas CBsI3b MEXY
pa3IUYHBIMU KJIAaCCAaMH
YIIIEBOIOPOJIOB

40.T"aoreHOnpOU3BOTHBIC
YIJICBOJIOPOJIOB: 3JIEKTPOHHOE
CTPOCHHME; PEAKIIMH 3aMEIICHUS
rajoreHa

41. [leticTBHE 1IeNIOYEH HA
raJIOreHIIPOU3BO/THEIE.
BzaumoneiicTBue
JIATAJIOTEHAIKAHOB ¢ MAarHUEM U
LIUHKOM

42.CucteMaTuzanus u
0000111eHIe 3HAHUI IO pa3Jeny
"YrneBonoponsr"

43.KonTtponbHas padoTa 1o Teme
"Yrnesonoponsr"

Ypoxk "[IpupoHbie HCTOYHUKHU
yriieBogopoaoB. KameHHsli yroinsb.
Kokcoxumuueckoe mpoussoactso" (MOII)
https://uchebnik.mos.ru/material_view/atom
ic_objects/11869235?menuReferrer=catalo
gue

VYpok " CoctaB HEDTH U IPOAYKTHI €€
nepepabotku” (MOL)
https://uchebnik.mos.ru/material_view/lesso
n_templates/1566110?menuReferrer=catalo
gue

Buneo "T'eneTnueckas CBA3b MEXKIY
KJ1accam yrieBogopoos" (MOILI)
https://uchebnik.mos.ru/material_view/atom
ic_objects/11849611?menuReferrer=catalo
gue

Ypok "T'anorensr" (MOIII)
https://uchebnik.mos.ru/material _view/atom
ic_objects/10835229?menuReferrer=catalo
gue

VYpoxk " 'amoreHnpon3BoHbIE
yraesosoponos” (MOII)
https://uchebnik.mos.ru/material_view/atom
ic_objects/10857892?menuReferrer=catalo
gue

Ypok "O0o0IIeHHEe U cHCTEMaTH3AIHS
3HaHu# 1o Teme " Yriesopopoas:""
(MDIII)
https://uchebnik.mos.ru/material_view/atom
ic_objects/7665393?menuReferrer=catalog
ue

Buneo "O0001meHrE ¥ CHCTEMATH3AINAS
3HAHUH 110 TeMe «YTIIEBOIOPOIABD»"
(MDIII)
https://uchebnik.mos.ru/material_view/atom
ic_objects/11849508?menuReferrer=catalo

que

44 TlpenensHbIC OMHOATOMHBIC
CIUPTHL: TOMOJIOTUYESCKUM PSIJI,
obmas Gpopmyna, CTpoeHHE
MOJIEKYJI, U30MEpHS,
HOMEHKIJIATypa, KIIACCU(PUKAIIHS,
(m3nyecKue CBONCTBA

Ypok "OgHoaTOMHBIE HpEeIbHBIC
couptsl” (POLI)
https://resh.edu.ru/subject/lesson/4769/start/
150550/
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45, XuMHnyeckue cBOMCTBA
MpeaeIbHBIX OJHOATOMHBIX
CIIUPTOB

Ypoxk "[IpenenbHbie 0THOATOMHEIE
couptel” (MOLL)
https://uchebnik.mos.ru/material _view/atom
ic_objects/10038791?menuReferrer=catalo

que

46.0KucIeHIE CIIUPTOB

47.CriocoObl MOMy4eHus 1
MPUMEHECHUE OJTHOATOMHBIX
CITUPTOB

48.1Ipocteie 3¢upsr:
HOMEHKJIaTypa U U30Mepus,
0c00eHHOCTH (PU3UIECKUX U
XUMUYECKUX CBOMCTB

49. MHOTOaTOMHBIE CITHUPTHI:
STUJICHIIMKOJb U TJIMLEPHH, UX
¢du3nUecKue 1 XUMHYECKHE
CBOMCTBA

50.Crnioco0bI oTydeHust 1
NPUMEHEHHE MHOTOATOMHBIX
CIIUPTOB

51.Peuienne nenoyex
MpEeBpAILICHUI

52.DeHo: CTpOSHUE MOJIEKYIIHI,
(du3nyeckne CBOMCTBA.
ToxcuuHoCTh (heHoIa

53.Xumuueckue cBoicTBa
(denona

Ypoxk "[IpeaenbHbie 0OTHOATOMHBIE CIIUPTHI:
IMOJIY4YCHUC U TPUMCHCHUC.
DuU3M0IOTHYECcKOoe IEUCTBUE HA OPTaHU3M
gesoseka" (MOIII)
https://uchebnik.mos.ru/material_view/lesso
n_templates/1942795?menuReferrer=catalo
gue

Ypok "OyHKINOHATHHBIE TPOU3BOTHBIE.
Oupsr" (MILL)
https://uchebnik.mos.ru/material_view/atom
ic_objects/10636495?menuReferrer=catalo
gue

Ypok "Muoroatomusie cupThi” (MOLL)
https://uchebnik.mos.ru/material_view/atom
ic_objects/7488843?menuReferrer=catalog
ue

Ypox "OTUNEHIINKOIIb U TIIULEPUH KaK
Hpe):[CTaBI/ITeHI/I HpelleJ]LHBIX
MHOT0aTOMHBIX ciupToB" (MOIII)
https://uchebnik.mos.ru/material_view/lesso
n_templates/4327?menuReferrer=catalogue

Ypox "DeHonbl 1 apOMaTHIECKUE CITUPTHI"
(PDIII)
https://resh.edu.ru/subject/lesson/5727/start/
150577/

Ypoxk "®denonsr" (MOIII)
https://uchebnik.mos.ru/material _view/atom
ic_objects/10475631?menuReferrer=catalo

que

54.CnocoObI nony4eHus u
npuMeHeHune penomna

Bugeo "®enon" (MILH)
https://uchebnik.mos.ru/material view/atom
ic_objects/10416396?menuReferrer=catalo

que

55.IpakTrueckas pabora No 1.
Petienue sxcnepuMeHTaIbHBIX
3aga4 o tTeme "ChnupThl U
¢deHonbr"

56.Cucremaruzamnus u
0000111EHNE 3HAHUH 110 TEME

Ypoxk "®enonsr" (ML)
https://uchebnik.mos.ru/material_view/atom
ic_objects/7526903?menuReferrer=catalog
ue

Ypok "®enon. Ctpoenue, pusndeckue
cBoricTBa. OCOOEHHOCTH XUMHUYECKUX
CBOf/’ICTB (beHOHa. Ka‘leCTBeHHHG pcaknnun
Ha ¢enon. Tokcnunocts penona" (ML)
https://uchebnik.mos.ru/material _view/atom
ic_objects/11849532?menuReferrer=catalo

que

57.Anpnernnsl U KETOHBI:
3JICKTPOHHOE CTPOCHHUE

Ypok "Anpaeruapt u ketoHb" (POIII)
https://resh.edu.ru/subject/lesson/4776/start/
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KapOOHWIBHOM TPYIIIBL;
TOMOJIOTHYECKHUE PSIBI, 001Ias
(dhopmyna, m3oMepus 1
HOMEHKJIaTypa

58. Anbaeruasl U KETOHBI:
(hm3nYeCKue CBONCTBA; pEaKIuu
MPUCOCAMHCHUS

150604/

VYpok "Anbaerunpl: CTpoeHUE, H30MEPHS,
HOMEHKIaTypa, GU3nuecKue cBoricTea"
(MDIII)
https://uchebnik.mos.ru/material_view/lesso
n_templates/2044580?menuReferrer=catalo

que

59.Peakun oxkucienus u
Ka4eCTBEHHBIC PEAKIINU
AJBIETUI0B U KETOHOB

Buneo "KauectBenHas peakius Ha
apaCTHIBI (C TUAPOKCUIOM MeH )"
(MDBIII)
https://uchebnik.mos.ru/material_view/atom
ic_objects/5310410?menuReferrer=catalog
ue

60.Crioco0sI ToTydeHMs
QJIBJETHIOB U KETOHOB
61.Pemenue nemnoyex
MpeBpaIlCHUI

62.KonTponbHas pabora o Teme
"Crouptel. @enonsl. Anbaeruant”

63.MHoroob6paszue kapOOHOBBIX
KHCIIOT

VYpox "Anpaeruapl: Noay4YeHUE U
npumenenune" (MOL)
https://uchebnik.mos.ru/material_view/lesso
n_templates/2049329?menuReferrer=catalo

que

Ypok "KapOoHOBBIC KHCIOTHI: (PU3HUYECKUE
U xumudeckue cpoiicrea” (MOIII)
https://uchebnik.mos.ru/material_view/lesso
n_templates/2037534?menuReferrer=catalo
gue

VYpok "CBoiicTBa KapOOHOBBIX KHCIOT"
(MDIII)
https://uchebnik.mos.ru/material_view/atom
ic_objects/10635487?menuReferrer=catalo
gue

Ypok "YKcycHast KHCIOTa Kak
Hpe):[CTaBI/ITeJ'II) HpeJIeJII)HI)IX
OJHOOCHOBHBIX Kap6OHOBLIX kuciaot"
(MDIII)
https://uchebnik.mos.ru/material_view/lesso
n_templates/3663?menuReferrer=catalogue

64.1130Mepusi 1 HOMEHKIIaTypa
KapOOHOBBIX KHCIIOT, UX
(du3nuecKue CBOMCTBA

Buneo "Paznoxxenne MypaBbHHOM
kucioTel" (MOL)
https://uchebnik.mos.ru/material_view/atom
ic_objects/8655747?menuReferrer=catalog
ue

65.XumMuueckue cBoCcTBa
MpeIeIbHBIX OJIHOOCHOBHBIX
KapOOHOBBIX KHCIIOT

Ypok "Beicuiine kapOOHOBBIE KUCIOTHI.
Msura" (MOII)
https://uchebnik.mos.ru/material_view/atom
ic_objects/7526876?menuReferrer=catalog
ue

66.Crennduyeckie cBONCTBA
KapOOHOBBIX KHCIIOT

Ypok "DOyHKIHOHATHHBIC IPOU3BOIHBIC
kapOoHoBBIX kuciot" (ML)
https://uchebnik.mos.ru/material _view/atom
ic_objects/10708896?menuReferrer=catalo

que

67.CnocoObI momy4eHus u
MpUMEHEHUE KapOOHOBBIX KHCIOT

Ypok "KapOOHOBBIC KHCIOTHI: TTOJIyYCHUE H
npumenenune" (MOL)
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https://uchebnik.mos.ru/material view/lesso
n_templates/2049583?menuReferrer=catalo

que

68.CnosxHbIe 3GUPHL:
TOMOJIOTHYECKHH Psifl, 00Ias
(dhopMmyina, u3oMepus U
HOMCHKJIATypa

69.Dusnueckre U XUMAYECKUE
CBO¥CTBa 3UPOB

Vpox "Cnoxusie 3pupst u xupsl” (MOIIII)
https://uchebnik.mos.ru/material _view/atom
ic_objects/7526883?menuReferrer=catalog
ue

Vpok "XuMHIeCKHe CBOMCTBA U
MIpUMEHEHHE CIOXKHBIX 3¢upoB" (ML)
https://uchebnik.mos.ru/material_view/lesso
n_templates/2043706?menuReferrer=catalo
gue

Vpok "CrnoxHsie 3QHUPHI: CTPOCHHE,
WU30MepHs, HOMEHKIIATypa, pu3nyecKue
cBoiicTBa, noxyuenue" (MOLI)
https://uchebnik.mos.ru/material_view/lesso
n_templates/2043703?menuReferrer=catalo

que

70.2Kupsr: cTpoeHwue,
¢du3nUecKue 1 XUMHYECKHE
CBO¥CTBa (TUAPOIIN3)

71.0co0eHHOCTH CBOWCTB KHPOB,
COJIepXKaIIUX OCTATKU
HEMPEACIBbHBIX ) KUPHBIX KHUCJIOT.
Mpuia.

72.Peuienne nenoyex
MpEBpAaICHUIM

73.I1paktuueckas padora Ne 3.
Pemmenne sxcriepuMeHTaIbHBIX
3amay 1o TeMe "KapOoHoBbie
KUCHOTHL. CroxHbIe 3GUpHI"

74.T eneTnueckas CBSI3b
YIJIEBOJOPOAOB U

KHUCIIOPOJCOIEPKAIIUX
OpTraHUYECKUX BEIIECTB

Ypox "Kups" (MDILI)
https://uchebnik.mos.ru/material _view/atom
ic_objects/10859247?menuReferrer=catalo

que

Ypoxk "Xupsr. Moromue cpeactea” (POIII)
https://resh.edu.ru/subject/lesson/5952/start/
150631/

VYpok "XuMHUYECKHE CBOMCTBA KUPOB U X
npumenenue. Mea u CMC" (MOIII)
https://uchebnik.mos.ru/material_view/lesso
n_templates/1317356?menuReferrer=catalo
gue

Buneo "T'eneTnueckas cBs3b MEXKIY
KjlaCCaMM KHCJIOPOACOACpKAIINX
opraanyeckux coenuHenuit" (MOLL)
https://uchebnik.mos.ru/material _view/atom
ic_objects/11849617?menuReferrer=catalo
gue

Ypoxk "O6001enne 1 cucTeMaTH3aIus
3HAHUH M0 TeMe «XUMHIECKHE PEeaKIum"
(MDIII)

https://uchebnik.mos.ru/material _view/lesso
n_templates/2042020?menuReferrer=catalo

que

75.Cucremarusanus u
0000111eH1E 3HAHUH 110 TEME
76.KonTposbHas paborta
"KapOoHOBBIE KUCIOTHI U X
MIpOU3BOAHBIC"

Buneo ")XKupel. Xummuueckue CBOKWCTBA.
Kuper B npupoze" (MOLL)
https://uchebnik.mos.ru/material_view/atom
ic_objects/11849613?menuReferrer=catalo

que

77.00mas xapakTeprucTUKa
YIJICBOJIOB M KIIACCU(PUKAIHS
YTIEBOIOB (MOHO-, TU- U
MOJIMCAXaPHIBI)

VYpox "Yraeronsl. [ roko3a.
Omurocaxapunsl. Caxapo3sa" (POIII)
https://resh.edu.ru/subject/lesson/6150/start/
150687/Ypoxk "CrpoeHne MOHOCaxapuI0B"
(MDII)
https://uchebnik.mos.ru/material_view/atom
ic_objects/10710941?menuReferrer=catalo
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https://uchebnik.mos.ru/material_view/lesson_templates/2042020?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/lesson_templates/2042020?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/11849613?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/11849613?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/11849613?menuReferrer=catalogue
https://resh.edu.ru/subject/lesson/6150/start/150687/
https://resh.edu.ru/subject/lesson/6150/start/150687/
https://uchebnik.mos.ru/material_view/atomic_objects/10710941?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/10710941?menuReferrer=catalogue

que

78.MoHocaxapuapl: puzndeckue
CBOMCTBA M HAXOXKICHHE B
pUpoJIe

79.IlpuMeHeHne TIF0KO3bI, &
3HAYCHHUEC B )KHU3HEACATEIILHOCTH
opraHusma

80. ucaxapusl: caxaposa,
MajbTO3a U JIAKTO3A.
Haxoxnenue B npupoe u
MPUMEHEHUE TUCaXapUIOB

81.[lomucaxapuubl: CTpoeHHUE
MaKpOMOJIEKYJI, PU3HMYECKHE U
XHUMHAYECKHE CBOMCTBA,
IPUMEHEHUE

82.IlonsiTre 00 MCKYCCTBEHHBIX
BOJIOKHAX

VYpok "Yriaeroabl. MoHOCaxapuabl Ha
npumepe rmoko3br” (MOLI)
https://uchebnik.mos.ru/material_view/atom
ic_objects/7526884?menuReferrer=catalog
ue

Buneo "YrieBombl. MoHO- 1 Auicaxapuabl:
TJIIOKO3a, CaXapo3a, MajJIbTO3a 1 JIaKTO3a.
I'maponuz nucaxapunos. HaxoxaeHuve B
MIPUPOIC ¥ PUMEHEHNE ArcaxapuaoB"”
(MDIII)
https://uchebnik.mos.ru/material_view/atom
ic_objects/11849561?menuReferrer=catalo
gue

VYpok "Ilonucaxapuasl, Kpaxmail,
nemtonosa" (POIL)
https://resh.edu.ru/subject/lesson/5413/start/
150714/

VYpok "lomucaxapuasr" (MOLL)
https://uchebnik.mos.ru/material_view/atom
ic_objects/10707367?menuReferrer=catalo
gue

83.KonTponbHas pabora
"VYrneBoasr"

Ypoxk "O0o00IICHHE U CHCTEMAaTH3AIIHS
3HaHuil no Teme "Kucnopoaconepxaine
opraanyeckue coeaunenus"" (MOLL)
https://uchebnik.mos.ru/material_view/lesso
n_templates/8358?menuReferrer=catalogue

84. AMuHBI: KImaccupukanms,
CTpOEHHUE MOJICKYI, 00IIas
(dbopmyiia, u3oMepus,
HOMEHKJIaTypa U u3nYecKue
CBOMCTBa

85.Xumunueckue cBoCcTBa
anpaTHYECKUX AMUHOB

86. AHWIVH: CTpOCHHE aHIIINHA,
0COOEHHOCTH XMMHYECKUX
CBOICTB aHWJIMHA

87.Cnioco0bI ony4eHust 1
NPUMEHEHUE aNn(paTUIeCKUX
aMUHOB

88.00001menne 110 TEME
"AMUHBI"

VYpoxk "Amunsr" (ML)
https://uchebnik.mos.ru/material _view/atom
ic_objects/10870693?menuReferrer=catalo

que

VYpok "AMHHBI, aHWINH: CTPOEHHE,
CBOICTBA, NOJIy4eHHE, TPUMEHEHUE"
(MDIII)
https://uchebnik.mos.ru/material_view/atom
ic_objects/7575892?menuReferrer=catalog
ue

Ypok "AHUIUH: CTPOEHUE, CBOMCTBA,
nonydenue, npumenenue” (MOL)
https://uchebnik.mos.ru/material _view/lesso
n_templates/2083565?menuReferrer=catalo
gue

VYpox "AMUHBI, aHWIHH: CTPOCHHE,
CBOIiCTBa, ONy4YeHHE, IpUMEHeHHe"
(MDIII)
https://uchebnik.mos.ru/material_view/atom
ic_objects/7575892?menuReferrer=catalog
ue

89. AMMHOKHCJIOTEL:
HOMEHKJTATypa U H30Mepus,
(usnyveckue cBOMCTRA.
OT/enbHBIE TIPEICTABUTENHN 0L
AMHUHOKHUCIIOT

VYpok "Amunokucnotsl. benku" (POIII)
https://resh.edu.ru/subject/lesson/4743/start/
150742/

90. XuMnueckue cBoicTBa

Ypok "CsoiictBa amuHokuciaot" (MOII)
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https://uchebnik.mos.ru/material_view/atomic_objects/10870693?menuReferrer=catalogue
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https://uchebnik.mos.ru/material_view/atomic_objects/7575892?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7575892?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7575892?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/lesson_templates/2083565?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/lesson_templates/2083565?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/lesson_templates/2083565?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7575892?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7575892?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7575892?menuReferrer=catalogue
https://resh.edu.ru/subject/lesson/4743/start/150742/
https://resh.edu.ru/subject/lesson/4743/start/150742/

aAMHHOKHCJIOT, UX OHOIOTHYECKOE
3HaueHHe aMUHOKUCIOT. CHHTE3
Y THAPOJIN3 TETITHIOB

https://uchebnik.mos.ru/material view/atom
ic_objects/10360931?menuReferrer=catalo

que

91.Bbenku KaK MPUPOIHBIC
MOJIUMEPHI; CTPYKTYPHI OEIIKOB

Vpok "benku" (M)
https://uchebnik.mos.ru/material view/atom
ic_objects/10325359?menuReferrer=catalo

que

92.Ilpaktuueckas paborta
"XuUMHYECKHE CBOMCTBA OEIKOB"

VYpok "Xumndeckue cBoiictBa Oenka"
(MDIII)
https://uchebnik.mos.ru/material_view/lesso
n_templates/2123291?menuReferrer=catalo

que

93.00001eHnE 110 TEME

Ypoxk "AzoTcoaepKaniue
TeTePOIUKIINICCKUE COCTUHCHHUSL.
Hyxnennossie kuciotst” (POLLI)
https://resh.edu.ru/subject/lesson/6296/start/
212589/

94. AzoTconepxarie
TeTEPOIMKINYECKUE COCAMHEHHS.

95.HyxiienHOBBIE KUCIOTHI

Ypoxk "O0oO0IIcHHE U CHCTEMAaTH3AIIHS
3HaHUi no Teme "A3zoTcoaepKaniue
opranmyeckue Bemectra"" (MOLL)
https://uchebnik.mos.ru/material_view/lesso
n_templates/61317?menuReferrer=catalogu
e

VYpok "llpaktrueckas pabora "Permenne
BKCHepI/IMeHTaJ'ILHI)IX 3a1a4 Ha
pacCrio3ZHaBaHUEC OPraHUYCCKUX BECUICCTB
(MDIII)
https://uchebnik.mos.ru/material_view/lesso
n_templates/10029?menuReferrer=catalogu
e

nn

96.1toroBast KOHTPOJIbHAS
pabora

97.0OCHOBHBIE TOHATHS XUMHUU
BBICOKOMOJIEKYJISIPHBIX
COE€IUHEHNN U METOIBI X
CUHTE3a — IOJIUMEPU3AIIHS U
MMOJINKOHIEHCALIHS

98.11nactmaccsl. YTWIM3auus u
nepepadboTKa MiIacTUKa

VYpok "O00011IeHIE U CCTeMaTH3aIUs
3HaHUi o Teme "A3zoTcoaepKaniue
opraanyeckue Bemectsa"" (MOLL)
https://uchebnik.mos.ru/material_view/atom
ic_objects/8621701?menuReferrer=catalog
ue

Ypok "CuHTeTndecKkue MoJmMepsI.
KonpeHcanmonHslie MOTUMeEpHI.
[lenomnacter" (POL)
https://resh.edu.ru/subject/lesson/6095/start/
150823/

Buneo "llonumepHsle MaTepHabl.
[TnactMaccel. YTuauszaius u nepepaboTka
mractuka" (MOLL)
https://uchebnik.mos.ru/material_view/atom
ic_objects/11849575?menuReferrer=catalo

que

99.91acTOMEpBI: HATYpPAIbHBIH
CHUHTETHUYECKHE Kayuyku. Pe3uHa

Ypok "HarypaJbHbIH KayqyK.
Cunrernueckue kayayku'" (POII)
https://resh.edu.ru/subject/lesson/6152/start/
150850/

100. BonokHa: HaTypaibHbIE,
UCKYCCTBCHHBIC, CHHTETHUECKHE.
[onmmeps! crienuaIbLHOTO
Ha3HAuYCHHS

Ypok "Cunrernueckue BosiokHa" (POII)
https://resh.edu.ru/subject/lesson/4777/start/
170536/
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https://uchebnik.mos.ru/material_view/lesson_templates/61317?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/lesson_templates/10029?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/lesson_templates/10029?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/lesson_templates/10029?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/8621701?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/8621701?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/8621701?menuReferrer=catalogue
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101. ITpakTrueckas padota Ne 6.

Pemmenne sxcriepruMeHTATBHBIX
3amay mo reMe "Pacro3HaBanue
IUIACTMACC U BOJIOKOH"

102. O6061eHue U
crcTeMaTU3alysl H3y4YeHHOTO
MaTepHaia o Teme
"BBICOKOMOIEKYIISIpHBIE
coequHeHwHs"

OBUIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

102

Ypoxk "Opranudeckasi XuMusi, YeJIOBEK U
mpupoxna" (POII)
https://resh.edu.ru/subject/lesson/4823/start/
150933/



https://resh.edu.ru/subject/lesson/4823/start/150933/
https://resh.edu.ru/subject/lesson/4823/start/150933/

IHOYPOYHOE IINTAHUPOBAHHUE
11 KJIACC

Ne ni/m m
Tema ypoka

1.

Homenknatypa opraHuIecKux
BEILECTB

KoanuecTBo yacon
Kontpo
JbHbIE

padoThI

IIpakTn
YecKkne
padoThI

Bcer
0

DJIeKTpOHHBbIE HU(POBLIE
o0pa3oBaTelibHbIe pecypchl

POII 11 xnacce
https://resh.edu.ru/subject/29/11/

MBI 11 xnacc
https://uchebnik.mos.ru/catalogue?aliases=I

esson_template,video lesson,video&subject

Krnaccudukanms opraHndeckux
BEIIECTB

XHAMHAYECKUE CBOMCTBA
YTICBOIOPOAOB

XHAMHUYECKUE CBOMCTBA
MIPOU3BOIHBIX YTJIEBOJOPOJIOB

program_ids=31937268,35909478

POIII 11 xnacc
https://resh.edu.ru/subject/29/11/

MODIII 11 kmacc
https://uchebnik.mos.ru/catalogue?aliases=I

esson_template,video lesson,video&subject

program ids=31937268,35909478

POIII 11 xmace
https://resh.edu.ru/subject/29/11/

MOBIII 11 xnace
https://uchebnik.mos.ru/catalogue?aliases=I

esson template,video lesson,video&subject

program_ids=31937268,35909478

POIII 11 xmacce
https://resh.edu.ru/subject/29/11/

MDII 11 xmacc
https://uchebnik.mos.ru/catalogue?aliases=I

esson_template,video lesson,video&subject

I'eneTnyeckas cBs3b MEXIY
KJaccaMu

BXOHHaH KOHTPOJIbHAsA pa60Ta

CoBpeMeHHBIE TPEICTABICHUS O
CTPOEHHUH aToMa

program_ids=31937268,35909478

POIII 11 xmacc
https://resh.edu.ru/subject/29/11/

MDII 11 xmacc
https://uchebnik.mos.ru/catalogue?aliases=I

esson_template,video lesson,video&subject

program ids=31937268,35909478

PDOIII 11 xmacce
https://resh.edu.ru/subject/29/11/

MBI 11 xmace
https://uchebnik.mos.ru/cataloque?aliases=I

esson_template,video lesson,video&subject

program_ids=31937268,35909478

POII 11 xmace
https://resh.edu.ru/subject/29/11/

MDII 11 kmacc
https://uchebnik.mos.ru/cataloque?aliases=I

esson_template,video lesson,video&subject

CocTosiHHE DJIEKTPOHA B aTOME

program ids=31937268,35909478

POII 11 xmacce
https://resh.edu.ru/subject/29/11/

1 MDIII 11 kmacc
https://uchebnik.mos.ru/catalogue?aliases=I

esson_template,video lesson,video&subject
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program ids=31937268,35909478

10.

11.

DJeKTpOHHBIE KOHPUTYpALIUN
aToMa

CocraBiieHUE HIIEKTPOHHBIX
(opMyI CTpOCHHUS aToMa

BaneHTHbIe BO3MOKHOCTHU
aTOMOB

POIII 11 xnacc

https://resh.edu.ru/subject/29/11/

MDIII 11 kimace

https://uchebnik.mos.ru/catalogue?aliases=I

esson_template,video lesson,video&subject
program_ids=31937268,35909478

POIII 11 xmacc

https://resh.edu.ru/subject/29/11/

MDOIII 11 xmace

https://uchebnik.mos.ru/catalogue?aliases=I

esson_template,video lesson,video&subject
program_ids=31937268,35909478

POIII 11 xnacc

https://resh.edu.ru/subject/29/11/

MOBII 11 xnacc

https://uchebnik.mos.ru/catalogue?aliases=I

esson_template,video_lesson,video&subject
program_ids=31937268,35909478

12.

13.

Ilepuoguueckuii 3aK0H

[epuonndeckas cucreMa
J.N.Mennencepa

POIII 11 xnacc

https://resh.edu.ru/subject/29/11/

MDII 11 xmace

https://uchebnik.mos.ru/catalogue?aliases=I

esson_template,video lesson,video&subject
program_ids=31937268,35909478

POII 11 xnacce

https://resh.edu.ru/subject/29/11/

MDOIII 11 xmace

https://uchebnik.mos.ru/catalogue?aliases=I

esson_template,video lesson,video&subject
program_ids=31937268,35909478

14.

O0001EeHNE

POIII 11 xnacc

https://resh.edu.ru/subject/29/11/

MBI 11 xnacc

https://uchebnik.mos.ru/catalogue?aliases=I

esson_template,video_lesson,video&subject
program_ids=31937268,35909478

15.

16.

Kontpomnsras pabota Ne 1
«CtpoeHue aToMa»

Wonnas cBsa3b

POIII 11 kmacc

https://resh.edu.ru/subject/29/11/

MDIII 11 ximace

https://uchebnik.mos.ru/catalogue?aliases=I

esson_template,video lesson,video&subject
program_ids=31937268,35909478

POIII 11 xnacc

https://resh.edu.ru/subject/29/11/

MDIII 11 ximace

https://uchebnik.mos.ru/catalogue?aliases=I

esson_template,video_lesson,video&subject
program_ids=31937268,35909478

17.

KoBanmentnas TIoJIApHAaA CBA3b

POIII 11 xmacc

https://resh.edu.ru/subject/29/11/

MOSII 11 xnacc

https://uchebnik.mos.ru/catalogue?aliases=I

esson_template,video_lesson,video&subject
program_ids=31937268,35909478
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18.

19.

Kosanenrnas HEMOJIsIpHAaA CBA3b

Mertannuueckast 1 BOLOPOIHAs
CBSI3H

POIII 11 xnacc

https://resh.edu.ru/subject/29/11/

MOBIII 11 xnacc

https://uchebnik.mos.ru/catalogue?aliases=I

esson_template,video lesson,video&subject
program_ids=31937268,35909478

POIII 11 xmacc

https://resh.edu.ru/subject/29/11/

MOBIII 11 xnacc

https://uchebnik.mos.ru/catalogue?aliases=I

esson_template,video_lesson,video&subject
program_ids=31937268,35909478

20.

BemectBa MONEKyIIPHOTO U
HEMOJIEKYJISIPHOTO CTPOEHHS

POIII 11 knacc

https://resh.edu.ru/subject/29/11/

MOBII 11 xnacc

https://uchebnik.mos.ru/catalogue?aliases=I

esson_template,video_lesson,video&subject
program_ids=31937268,35909478

21.

22.

[IpoBepounas pabota « Bumsl
CBSI3U»

Tubpuam3anus u reoMeTpust
MOJICKYIT

POIII 11 xmacc

https://resh.edu.ru/subject/29/11/

MDOII 11 xmace

https://uchebnik.mos.ru/catalogue?aliases=I

esson_template,video lesson,video&subject
program_ids=31937268,35909478

POIII 11 xnacc

https://resh.edu.ru/subject/29/11/

MDOIII 11 xmace

https://uchebnik.mos.ru/catalogue?aliases=I

esson_template,video_lesson,video&subject
program_ids=31937268,35909478

23.

24.

25.

[Monumepsr: knaccupukaums ,
HOJTy4eHHe

[Tonumepsl: cBOMCTBA,
MIpUMEHEHNE

,HI/ICHepCHBIC CHUCTEMBbI

POIII 11 xnacc

https://resh.edu.ru/subject/29/11/

MBI 11 xnacc

https://uchebnik.mos.ru/catalogue?aliases=I

esson_template,video_lesson,video&subject
program_ids=31937268,35909478

POIII 11 xnacc

https://resh.edu.ru/subject/29/11/

MDIII 11 ximace

https://uchebnik.mos.ru/catalogue?aliases=I

esson_template,video lesson,video&subject
program_ids=31937268,35909478

POIII 11 xnacc

https://resh.edu.ru/subject/29/11/

MOBII 11 xnacc

https://uchebnik.mos.ru/catalogue?aliases=I

esson_template,video_lesson,video&subject
program_ids=31937268,35909478

26.

PacTBOpbHI

POIII 11 xmacc

https://resh.edu.ru/subject/29/11/

MOSII 11 xnacc

https://uchebnik.mos.ru/catalogue?aliases=I

esson_template,video lesson,video&subject
program_ids=31937268,35909478

217.

Cnoco0bl BEIpayKeHUs

POIII 11 xnacc
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KOHIICHTpalu paCTBOPOB

https://resh.edu.ru/subject/29/11/

MDIII 11 kimace

https://uchebnik.mos.ru/catalogue?aliases=I

esson_template,video_lesson,video&subject
program_ids=31937268,35909478

28.

29.

MaccoBasi 101151 pacTBOPSHHOT'O
BEILECTBA

Pemenue 3amau Ha
pacTBOpUMOCTH

POIII 11 xmacc

https://resh.edu.ru/subject/29/11/

MBI 11 xnacc

https://uchebnik.mos.ru/catalogue?aliases=I

esson_template,video lesson,video&subject
program_ids=31937268,35909478

POIII 11 xmacc

https://resh.edu.ru/subject/29/11/

MDOII 11 xmace

https://uchebnik.mos.ru/catalogue?aliases=I

esson_template,video_lesson,video&subject
program_ids=31937268,35909478

30.

31.

32.

Pemenue 3amau mo teme
«PacTBOpBI»

CamocrosTelnbpHas pa60Ta 1o
TEMEC ((PaCTBOpLI))

O0600611IEHNE

POIII 11 xnacc

https://resh.edu.ru/subject/29/11/

MBI 11 xnacc

https://uchebnik.mos.ru/catalogue?aliases=I

esson_template,video_lesson,video&subject
program_ids=31937268,35909478

POIII 11 xmacc

https://resh.edu.ru/subject/29/11/

MDOIII 11 xmace

https://uchebnik.mos.ru/catalogue?aliases=I

esson_template,video lesson,video&subject
program_ids=31937268,35909478

POII 11 xnacce

https://resh.edu.ru/subject/29/11/

MBI 11 xnacc

https://uchebnik.mos.ru/catalogue?aliases=I

esson_template,video_lesson,video&subject
program_ids=31937268,35909478

33.

34.

35.

Kontponsuas paborta Ne 2
«CTpoeHHe BemecTBa»

Krnaccudukanms xumuaecknx
peakuui

TemnoBbie 3QPeKThI
XUMUYECKUX PEaKIHi

POIII 11 xmacc

https://resh.edu.ru/subject/29/11/

MOBII 11 xnacc

https://uchebnik.mos.ru/catalogue?aliases=I

esson_template,video lesson,video&subject
program_ids=31937268,35909478

POIII 11 xnacc

https://resh.edu.ru/subject/29/11/

MDIII 11 ximace

https://uchebnik.mos.ru/catalogue?aliases=I

esson_template,video lesson,video&subject
program_ids=31937268,35909478

POIII 11 xmacc

https://resh.edu.ru/subject/29/11/

MOSII 11 xnacc

https://uchebnik.mos.ru/catalogue?aliases=I

esson_template,video lesson,video&subject
program_ids=31937268,35909478

36.

TepMoxuMHUYECKIEe ypaBHEHUS

POII 11 xmacc
https://resh.edu.ru/subject/29/11/
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MOSII 11 xnacc

https://uchebnik.mos.ru/catalogue?aliases=I

esson_template,video_lesson,video&subject
program_ids=31937268,35909478

37.

38.

39.

Pemenue 3anau

CKOpOCTh XUMHUECKOH peakiuu

@DakTOpbI, BIUIOIUE HA
CKOPOCTh

POIII 11 xnacc

https://resh.edu.ru/subject/29/11/

MDIII 11 kimace

https://uchebnik.mos.ru/catalogue?aliases=lI

esson_template,video_lesson,video&subject
program_ids=31937268,35909478

POIII 11 xmacc

https://resh.edu.ru/subject/29/11/

MBI 11 xnacc

https://uchebnik.mos.ru/catalogue?aliases=I

esson_template,video lesson,video&subject
program_ids=31937268,35909478

POIII 11 xnacc

https://resh.edu.ru/subject/29/11/

MBI 11 xnacc

https://uchebnik.mos.ru/catalogue?aliases=I

esson_template,video_lesson,video&subject
program_ids=31937268,35909478

40.

41.

42,

Karanus u xaraau3aTopsl

Pemenue 3agau

CamocrosrenpHas pabota
«CKOpOCTh peakuuii»

POIII 11 xnacc

https://resh.edu.ru/subject/29/11/

MBI 11 xnacc

https://uchebnik.mos.ru/catalogue?aliases=I

esson_template,video_lesson,video&subject
program_ids=31937268,35909478

POII 11 xnacce

https://resh.edu.ru/subject/29/11/

MDOIII 11 xace

https://uchebnik.mos.ru/catalogue?aliases=I

esson_template,video lesson,video&subject
program_ids=31937268,35909478

POIII 11 xnacc

https://resh.edu.ru/subject/29/11/

MOBII 11 xnacc

https://uchebnik.mos.ru/catalogue?aliases=I

esson_template,video_lesson,video&subject
program_ids=31937268,35909478

43.

44,

OO6paTUMOCTh XUMUYECKHUX
peaxiuit

CMGIIICHI/IC XHUMHYCCKOI'O
PpaBHOBECHUA

POIII 11 kmacc

https://resh.edu.ru/subject/29/11/

MBI 11 xnacc

https://uchebnik.mos.ru/catalogue?aliases=I

esson_template,video lesson,video&subject
program_ids=31937268,35909478

POIII 11 xnacc

https://resh.edu.ru/subject/29/11/

MDIII 11 xmace

https://uchebnik.mos.ru/catalogue?aliases=I

esson_template,video lesson,video&subject
program_ids=31937268,35909478

45,

Pemenue 3agau

POII 11 xmacce
https://resh.edu.ru/subject/29/11/
MDIII 11 kmacc
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46.

KonTtpoussHas pabota 3a mepBoe
MOJyroue

https://uchebnik.mos.ru/cataloque?aliases=I
esson template,video lesson,video&subject
program_ids=31937268,35909478

POIII 11 xmacc

https://resh.edu.ru/subject/29/11/

MDIII 11 kimace

https://uchebnik.mos.ru/catalogue?aliases=I

esson_template,video_lesson,video&subject
program_ids=31937268,35909478

47,

48.

49,

SHGKTPOJII/ITI/I‘{GCKaH
Aucconuanus

Honnsle ypaBHEHHS

Bonoponsslii nokaszarens pH

POIII 11 xnacc

https://resh.edu.ru/subject/29/11/

MDIII 11 kimace

https://uchebnik.mos.ru/catalogue?aliases=I

esson_template,video_lesson,video&subject
program_ids=31937268,35909478

POIII 11 xmacc

https://resh.edu.ru/subject/29/11/

MDOII 11 xmace

https://uchebnik.mos.ru/catalogue?aliases=I

esson_template,video lesson,video&subject
program_ids=31937268,35909478

POIII 11 xnacc

https://resh.edu.ru/subject/29/11/

MBI 11 xnacc

https://uchebnik.mos.ru/catalogue?aliases=I

esson_template,video_lesson,video&subject
program_ids=31937268,35909478

50.

51.

Pewenune ynpaxxneHuit

T'unponus opraHUYecKuX
COEIMHEHU I

POIII 11 xnacc

https://resh.edu.ru/subject/29/11/

MBI 11 xnacc

https://uchebnik.mos.ru/catalogue?aliases=I

esson_template,video lesson,video&subject
program_ids=31937268,35909478

POII 11 xnacce

https://resh.edu.ru/subject/29/11/

MDIII 11 ximace

https://uchebnik.mos.ru/catalogue?aliases=I

esson_template,video lesson,video&subject
program_ids=31937268,35909478

52.

I'maponu3 HeopraHuYeCcKux
COEIMHEHU I

POIII 11 knacc

https://resh.edu.ru/subject/29/11/

MBI 11 xnacc

https://uchebnik.mos.ru/catalogue?aliases=I

esson_template,video_lesson,video&subject
program_ids=31937268,35909478

53.

CMmeleHne TUApoII3a

POIII 11 xmacc

https://resh.edu.ru/subject/29/11/

MDIII 11 xmace

https://uchebnik.mos.ru/catalogue?aliases=I

esson_template,video lesson,video&subject
program_ids=31937268,35909478

54.

Pemenue ynpaxneHuit

POIII 11 xnacc
https://resh.edu.ru/subject/29/11/

MDIII 11 xmace
https://uchebnik.mos.ru/catalogue?aliases=I
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55.

56.

OKHCIUTENBHO-
BOCCTaHOBHTEIIbHBIC PEAKIINU

Baskueinme OKHUCIUTEIN 1
BOCCTaHOBUTEIIH

esson_template,video lesson,video&subject
program ids=31937268,35909478

POIII 11 xmacce

https://resh.edu.ru/subject/29/11/

MDOIII 11 xmace

https://uchebnik.mos.ru/catalogue?aliases=I

esson_template,video lesson,video&subject
program_ids=31937268,35909478

POIII 11 xmacc

https://resh.edu.ru/subject/29/11/

MDIII 11 kimace

https://uchebnik.mos.ru/catalogue?aliases=I

esson_template,video_lesson,video&subject
program_ids=31937268,35909478

57.

58.

59.

Cocrasienue ypaBHeHuit OBP

Pewenne ynpaxxueHuit

DNEeKTPOIU3 PacIuIaBOB

POIII 11 xnacc

https://resh.edu.ru/subject/29/11/

MBI 11 xnacc

https://uchebnik.mos.ru/catalogue?aliases=I

esson_template,video lesson,video&subject
program_ids=31937268,35909478

POIII 11 xmacc

https://resh.edu.ru/subject/29/11/

MDOIII 11 xmace

https://uchebnik.mos.ru/catalogue?aliases=I

esson_template,video lesson,video&subject
program_ids=31937268,35909478

POIII 11 xnacc

https://resh.edu.ru/subject/29/11/

MBI 11 xnacc

https://uchebnik.mos.ru/catalogue?aliases=I

esson_template,video_lesson,video&subject
program_ids=31937268,35909478

60.

61.

DIEeKTPOJIU3 PAaCTBOPOB

HpI/IMCHGHI/IG DJICKTPOJIN3a

POIII 11 xnacc

https://resh.edu.ru/subject/29/11/

MDOIII 11 xace

https://uchebnik.mos.ru/catalogue?aliases=I

esson_template,video lesson,video&subject
program_ids=31937268,35909478

POIII 11 xnacc

https://resh.edu.ru/subject/29/11/

MDIII 11 ximace

https://uchebnik.mos.ru/catalogue?aliases=I

esson_template,video lesson,video&subject
program_ids=31937268,35909478

62.

Pemenue 3amayd o reme
«DJEKTPOIIN3Y

POIII 11 xmacc

https://resh.edu.ru/subject/29/11/

MOBII 11 xnacc

https://uchebnik.mos.ru/catalogue?aliases=I

esson_template,video_lesson,video&subject
program_ids=31937268,35909478

63.

Pemenue 3a1a4 NOBBILICHHOTO
YPOBHS

POIII 11 xnacc
https://resh.edu.ru/subject/29/11/

MDIII 11 xmace
https://uchebnik.mos.ru/catalogue?aliases=I
esson_template,video lesson,video&subject
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program ids=31937268,35909478

64.

65.

66.

O00061EeHne

Kontponsuas padota Ned
«XHMHYECKHE PEaKLII»

Knaccudukaius BemecTs

POIII 11 xnacc

https://resh.edu.ru/subject/29/11/

MDIII 11 kimace

https://uchebnik.mos.ru/catalogue?aliases=I

esson_template,video lesson,video&subject
program_ids=31937268,35909478

POIII 11 xmacc

https://resh.edu.ru/subject/29/11/

MDOIII 11 xmace

https://uchebnik.mos.ru/catalogue?aliases=I

esson_template,video lesson,video&subject
program_ids=31937268,35909478

POIII 11 xnacc

https://resh.edu.ru/subject/29/11/

MOBII 11 xnacc

https://uchebnik.mos.ru/catalogue?aliases=I

esson_template,video_lesson,video&subject
program_ids=31937268,35909478

67.

68.

MerTamibl

XHAMHUYECKUE CBOMCTBA
METAJUIOB

POIII 11 xnacc

https://resh.edu.ru/subject/29/11/

MDII 11 xmace

https://uchebnik.mos.ru/catalogue?aliases=I

esson_template,video lesson,video&subject
program_ids=31937268,35909478

POII 11 xnacce

https://resh.edu.ru/subject/29/11/

MDOIII 11 xmace

https://uchebnik.mos.ru/catalogue?aliases=I

esson_template,video lesson,video&subject
program_ids=31937268,35909478

69.

ITonydyeHnue meTayios

POIII 11 xnacc

https://resh.edu.ru/subject/29/11/

MBI 11 xnacc

https://uchebnik.mos.ru/catalogue?aliases=I

esson_template,video lesson,video&subject
program_ids=31937268,35909478

70.

71.

Koppo3zus metannos

3aIlII/ITa MCETAJUIOB OT KOPpPO3UHn

POIII 11 kmacc

https://resh.edu.ru/subject/29/11/

MDIII 11 ximace

https://uchebnik.mos.ru/catalogue?aliases=I

esson_template,video lesson,video&subject
program_ids=31937268,35909478

POIII 11 xnacc

https://resh.edu.ru/subject/29/11/

MDIII 11 ximace

https://uchebnik.mos.ru/catalogue?aliases=I

esson_template,video lesson,video&subject
program_ids=31937268,35909478

72.

Pemenue 3agau

POIII 11 xmacc

https://resh.edu.ru/subject/29/11/

MOSII 11 xnacc

https://uchebnik.mos.ru/catalogue?aliases=I

esson_template,video_lesson,video&subject
program_ids=31937268,35909478
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73.

74.

Hemeramisl

Bonoponnsie coenuneHus
HEMETAJIIJIOB

POIII 11 xnacc

https://resh.edu.ru/subject/29/11/

MOBIII 11 xnacc

https://uchebnik.mos.ru/catalogue?aliases=I

esson_template,video lesson,video&subject
program_ids=31937268,35909478

POIII 11 xmacc

https://resh.edu.ru/subject/29/11/

MOBIII 11 xnacc

https://uchebnik.mos.ru/catalogue?aliases=I

esson_template,video_lesson,video&subject
program_ids=31937268,35909478

75.

Pemenue nenouek
NpeBpaleHui

POIII 11 knacc

https://resh.edu.ru/subject/29/11/

MOBII 11 xnacc

https://uchebnik.mos.ru/catalogue?aliases=I

esson_template,video_lesson,video&subject
program_ids=31937268,35909478

76.

77.

Pemenne PaCYCTHBIX 3a4a4

KauecTtBeHHEIC PpCaKklu Ha ra3bl
1 aHWOHBI

POIII 11 xmacc

https://resh.edu.ru/subject/29/11/

MDOII 11 xmace

https://uchebnik.mos.ru/catalogue?aliases=I

esson_template,video lesson,video&subject
program_ids=31937268,35909478

POII 11 xnacce

https://resh.edu.ru/subject/29/11/

MDOIII 11 xmace

https://uchebnik.mos.ru/catalogue?aliases=I

esson_template,video_lesson,video&subject
program_ids=31937268,35909478

78.

79.

80.

Oco0GeHHOCTH a30THON M CEPHOU
KHUCJIOT

OKCI/I,Z[BI 1 IEPOKCUBL

Kucnoter

POIII 11 xnacc

https://resh.edu.ru/subject/29/11/

MBI 11 xnacc

https://uchebnik.mos.ru/catalogue?aliases=I

esson_template,video_lesson,video&subject
program_ids=31937268,35909478

POIII 11 xnacc

https://resh.edu.ru/subject/29/11/

MDIII 11 ximace

https://uchebnik.mos.ru/catalogue?aliases=I

esson_template,video lesson,video&subject
program_ids=31937268,35909478

POIII 11 xnacc

https://resh.edu.ru/subject/29/11/

MOBII 11 xnacc

https://uchebnik.mos.ru/catalogue?aliases=I

esson_template,video_lesson,video&subject
program_ids=31937268,35909478

81.

OcHoBaHus

POIII 11 xmacc

https://resh.edu.ru/subject/29/11/

MOSII 11 xnacc

https://uchebnik.mos.ru/catalogue?aliases=I

esson_template,video lesson,video&subject
program_ids=31937268,35909478

82.

AmdoTepHbIe OCHOBaHMS

POIII 11 xnacc
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83.

84.

Coinn

KomritekcHbIe coeTMHEHNS

POIII 11 xmacc
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MBI 11 xnacc
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85.

86.

87.

Pemenue 3anau

O0600611IEHNE

Hrorosas koHTposbHAs paboTa
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88.

89.

90.

[ToBTopenue . CTpoeHne aTroma.

[ICX5

IToBTopenue. XuMmudeckue
CBA3U

IToBTOpenue. Xumuueckoe
paBHOBECHE.

POIII 11 xmacc

https://resh.edu.ru/subject/29/11/

MOBII 11 xnacc
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91.

IToBTopenue. OBP

POII 11 xmace
https://resh.edu.ru/subject/29/11/
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92. Tloropenue. BrBox ¢popmyn
OpraHMYeCcKUX BELIECTB

93. TloBTtopenue. Pemenne nemouex
NIPEBPALLECHUI

94. TloBTopeHue. 3amaHus Ha
MBICJICHHBIN 3KCTIEPHUMEHT

POIII 11 xnacc

https://resh.edu.ru/subject/29/11/

MDIII 11 kimace
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95. IloBTOpeHune. XuMH4YecKoe
MIPOM3BOJICTBO

96. IToBTOpeHue. Pemenue
pacyeTHBIX 33134

97. Pemenue sK3aMeHaIMOHHBIX
3aJIaHuNA

POIII 11 xnacc
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99. Hrorosslii ypok

POIII 11 knacc
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MBI 11 xnacc
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