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Pabouas mporpamma kypca «Xumus B 3amadax» mas 11A kmacca, mpeamerHas o0iacTh
«EcTecTBeHHO-HAyYHBIE  NpPEAMETH», COOTBEeTCTBYeT DenepalbHOMY  TOCYAapCTBEHHOMY
o0pa3oBaTeNbHOMY CTaHIApTy CpPeaHEro ooOmero obpazoBaHus, 00pa30BaTEIBHON MpOrpaMMe
MBOY CIII Ne73. IIporpamma pa3paboTana Ha OCHOBE aBTOpcKoi nmporpammbl M.H. AdanacbeBoit
HXumusa, M.: Ilpocsemenne, 2017 u coBmectnMa ¢ y4eOHO-mMeToanueckuM Komiuiektom [.E
Pynzutuca u ®@.I'. ®enpamana.

[Tporpamma kypca ,,XuMus B 3aa4ax‘‘ paccuntana Ha oOydyenue B 11 kiacce mo 1 yacy B
Hejnenmo, 34 Jaca B IO,

B comepxanun kypca xumuu B 11 Kkilacce mpencTaBieHbl TOJBKO OCHOBOIIOJIAraroIIue
XUMHUYECKHE TCOPSTHUYECKHE 3HAHWS, BKIIIOYAONIUME caMble oOmue cBeneHusi. [loBepXHOCTHOE
M3Y4YE€HHE XUMHH He 00JIeryaer, a 3aTpyAHsIET ee yCBOCHHUE.

Oco0eHHOCThIO JAaHHOTO Kypca SIBISETCS TO, YTO 3aHATUS UAYT MapajuIeIbHO C U3YYEHHUEM
Kypca o0mieil xumuu B 11-oM kiacce. 910 1aéT BO3MOXKHOCTh MOCTOSHHO M IMOCIEAOBATEIHHO
YBSI3BIBATH YUYCOHBIM MaTepHall Kypca ¢ OCHOBHBIM KypCOM, a YYaIlUMCs ITOTy9aTh 00Jjiee MPOYHbIC
3HaHUA 1O mpenmery. IIporpamMma Kypca MOCHTYXKHUT M CYIIECTBEHHOTO YIrIyONeHUsS U
paciivpeHusl 3HAHWK 110 XUMHUH, HEOOXOIWMBIX I KOHKPETH3AIlMH OCHOBHBIX BOIPOCOB
OpPraHUYECKOil, 001Iel 1 HEOPraHMYEeCKOH XHUMUU U ISl OOIIEro pa3BUTHUS YUCHUKOB.

Heasn kypca:

. pacimidpenue 3HaHW, (GOPMUPOBAHHWE YMEHUNW M HABBIKOB Y y4yalmxcs 1o
PEICHUIO0 PAaCUETHBIX 3a7a4 M YMPAXKHEHUM MO0 XMMHH, Pa3BUTHUE MMO3HABATEIHLHON aKTUBHOCTH U
CaMOCTOSITETLHOCTH.

3apaum kypca:

. yri1yOJeHHe U pacIiupeHue 3HaHU| 110 XUMUH

° 3aKpCIUTh YMCHHA ©W HABBIKM KOMIIJICKCHOT'O OCMBICICHUA 3HAHUHM ©W WX
IIPUMEHEHHUIO NIPU PELICHUH 3a/1a4 U YIIPAXKHEHUI;

° HUCCIICA0BAThE U AHAJIMU3UPOBATHL AJITOPHUTMbI PCIICHHA THUIIOBBIX 3aJia4, HAXOAWUTH
CIOCOOBI pelIeHnss KOMOMHUPOBAHHBIX 3a/1a4;

. (dbopMHpOBaTh IIEJIOCTHOE MPEJACTaBICHHME O NPUMEHEHWH MAaTeMaTH4YeCKOIro
anmapara IpU pelIeHNMH XMMHYECKHX 3a7ay;

° Pa3BUBATh y yUalllUXCAd YMCHHA CPABHHUBATD, AHAJIU3UPOBATHL U JICJIaTh BBIBOABI;

. CIocoOCTBOBaTh  ()OPMHUPOBAHMIO  HABBIKOB  COTPYIHHYECTBA B  Ipolecce
COBMECTHOH paboThI;

. Pa3BUTh UHTEPECH] YUALUXCS], YBIECKAOIINUXCS XUMHUEH.

Kypc 0a3upyercs Ha 3HaHUAX, TOTYYAEMBbIX YYaLUMUCS MIPU U3YYEHUU XUMHUHU B OCHOBHOM
IIKOJIe, U He TpeOyeT 3HaHUS TEOPETHYECKUX BOIPOCOB, BBIXOMALIMX 32 PAMKH ILIKOJBHOU
nporpaMMel. B To e Bpemst 111 yCIIENIHON peain3aliy 3TOro 3JeKTUBHOIO Kypca HE0O0XOIUMO,
4yTOObI pedsTa BiaJeNM BaKHEHIIUMH BBIYUCIUTENBHBIMUA HaBbIKAMM, aJTOPUTMAMU PpEIICHUs
TUIOBBIX XMMHUYECKUX 3aj]ad, YMEJIM MPUMEHATh MPHU PEUIeHUH 33Ja4 BaKHeHIne Qu3ndyeckue u
XUMHYECKHE 3aKOHBI.

IIJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA KYPCA «XUMHUSA B 3AJJAYAX» B 11
KJIACCE

JINYHOCTHBIE
- c(hopMHUPOBAHHOCTH MOJIOKUTEITHHOTO OTHOIIJCHHS K XUMHH, 4TO 00yCITaBIUBAaCT MOTHBAITHIO
K y4eOHO JesTeIbHOCTH B BEIOpaHHOU cdepe;
- cOpMUPOBAHHOCTH YMEHUS PEIIaTh IMMPOOJIEMBI TTOMCKOBOT'O M TBOPUYECKOT'O XapaKTepa;
- cOpPMUPOBAHHOCTh YMEHHUS MPOBOJUTH CAMOAHAIN3 W OCYIIECTBISITH CAMOKOHTPOIb M
CaMOOIICHKY Ha OCHOBE KPHUTEPHEB yCIICIITHOCTH;
- c(hOpMHPOBAHHOCTh TOTOBHOCTH CII€JIOBaTh HOPMaM MPUPOIO- M 3T0POBhECOEPETaronero
TTOBE/ICHUSI;
- cpOpMHUPOBAHHOCTHh TIPOYHBIX HABBIKOB, HAMNpPaBICHHBIX HA CaMOpa3BUTHE Yepe3
camMo00pa3oBaHUE;
- c(hOpMHUPOBAaHHOCTh HABBIKOB TIPOSIBIICHUS IMO03HABATEIILHOW WHUIIMATUBHI B Y4eOHOM



COTPYIHUYECTBE.

MeTanpeamMeTHbie

- c(OpMHPOBAHHOCTH YMEHHs CTaBUTh LIEIM W HOBBIE 3a7aud B y4éOe M IMO3HABATEIbHOMN
NesTeNbHOCTH;

- OBJaJIeHUEe NpUEMaMM CaMOCTOSITEIHHOTO IUIAHUPOBAHUS MyTEH MOCTIIKEHHS IeNU, yMEHUS
BBIOMPATh 3P PEKTHUBHBIC CIIOCOOBI PEIICHHs YICOHBIX U TT03HABATEIBHBIX 3a/1a4;

- c(OpMHPOBAHHOCTH YMEHHUSI COOTHOCHTH CBOU JEHCTBHS C IUTAHUPYEMBIMH PE3yJIbTaTaMu;

- c()OPMUPOBAHHOCTh YMEHHUSI OCYLIECTBIIATh KOHTPOJIb B MPOLIECCE JOCTUKEHUS Pe3yJbTaTa,
KOPPEKTHPOBATH CBOU JCHCTBUS;

- c(OpMUPOBAaHHOCTh YMEHHMs OIICHUBATH NPABUIBLHOCTH BBINOJHEHUsI Y4YeOHBIX 3a71ad M
COOCTBEHHBIE BO3MOXKHOCTH MX PEIICHUS;

- c(hOpMHUPOBAaHHOCTh YMEHHUS AaHAIU3UPOBATH, KiIacCH(HUIIMPOBaTH, 0000IIATH, BHIOHpAs
OCHOBAHUS U KPUTEPUH JJI1 YCTAaHOBJICHUS] IPUUYMHHO-CJIEICTBEHHBIX CBS3€H;

- cOpPMHUPOBAaHHOCTH YMEHUS MPUOOPETATh U TPUMEHATH HOBBIC 3HAHMS;

- c(OpPMHPOBAHHOCTh YMEHHMs CO3JaBaTh IPOCTEHIINE MOJEIU, HCIOJIb30BaTh, CXEMBI,
TaOJIUIIbI, CAMBOJIBI JIJISI PEIICHUST YICOHBIX U MTO3HABATEIBHBIX 3a/1a4;

- OBJIaJICHHE Ha BBICOKOM YPOBHE CMBICJIIOBBIM UT€HHEM Hay4HBIX TEKCTOB;

- chopMupoBaHHOCT, yMeHHsI 3(P(HEKTUBHOOPTaHU30BaTh Yy4eOHOE COTPYIHHYECTBO U
COBMECTHYIO J€SITEIbHOCTh, PA0OTAaTh UHAUBUIYAIBHO C YUYETOM OOLIUX UHTEPECOB;

- cOpMHPOBAHHOCTh YMEHHUSI OCO3HAHHO HCITOJIb30BAaTh PEYEBHIC CPEACTBA B COOTBETCTBHUH C
3a/1a4aMi KOMMYHHUKAaIUH;

- BBICOKMI ypPOBE€Hb KOMIIETEHTHOCTH B oOjiacT ucnoias3oBanus UKT;

- cOpPMHUPOBAHHOCTH FKOJIOTMUECKOTO MBIIUICHUS;

- c(hopMHUpPOBAaHHOCTH YMEHHUS MPHUMEHSAT B I[IO3HABATEIHbHOH, KOMMYHUKATHBHOH W
COIIMAJIbHOM NMPaKTUKE 3HAHUS, OJIyYEHHbIE IPU U3YUYEHUHU MpeIMeTa.

IIpenmernsbie pe3yabTarhl (0a30BbIH YPOBEHB)

Y4eHuk nHayyumcsa:
- pacKpbIBaTh Ha MpUMepax posib XMMUU B (POPMUPOBAHUN COBPEMEHHOW HAyYHOH KapTHHBI MUpa B
MPaKTUYECKOHN JESITETbHOCTH YEJIOBEKa;
- JIEMOHCTPUPOBaTb Ha IpPHUMEpax B3aUMOCBSI3b MEXIY XHMHUEH W JAPYTUMHU E€CTECTBEHHBIMU
HayKaMu;
- 00BACHATH NPUYMHBI MHOT000pa3Hs BEIECTB Ha OCHOBE OOIIMX MpPEJCTaBIeHUN 00 UX COCTaBe U
CTPOCHUH;
- TPUMEHATH MpaBUja CHUCTEMATHUYECKOM MEXIyHApOJHOM HOMEHKIJIATyphl KakK CpeICTBa
pa3iauyeHus U UASHTU(UKALIMY BEIIECTB 110 UX COCTAaBY U CTPOEHUIO;
- COCTaBJIATh MOJIEKYJISIDHBIE M CTPYKTYpHbIE (POPMYJIBI OpraHMYECKHX BEIIECTB KaK HOCUTeNeH
nH(OpPMAaLIUK O CTPOSHUH BEIIECTBA, €0 CBOMCTBAX U MPUHAIIEKHOCTH K ONpeNeIEHHOMY KJIaccy
COCJIMHEHMH;
- XapaKTepu30BaTh OpraHMYECKHUE BEUIECTBA 110 COCTaBY, CTPOCHHUIO U CBOMCTBAM, yCTaHABIMBATh
IIPUYNHHO-CJIEICTBEHHBIE CBSI3U MEKy JaHHBIMU XapaKTEPUCTHKaMH BEILIECTBA;
- MPUBOJAUTH MPUMEPHl XUMHUUECKUX PEAKIUil, paCKPHIBAIOIIUX XapaKTEpHbIE CBONCTBA THUITMYHBIX
MpEeJCTaBUTENIEH KJIACCOB OPraHMYECKUX BEIIECTB C LEIbI0 UX HACHTU(PHUKAIMHU U OOBSCHEHUS
o0acT MPUMEHEHUS; 5
- NIPOTHO3UPOBATh BO3MOYKHOCTH NPOTEKAHHUS XMMHMUYECKHUX PEaKLMil Ha OCHOBE 3HAHMM O THUIIaX
XUMHUYECKUX CBSI3€H B MOJIEKYJIaX PEareHTOB U UX PEAKIIMOHHOM CITIOCOOHOCTH;
- HCIOJIb30BaTh 3HAHUS O COCTaBE, CTPOGHUU M XUMHYECKHX CBOWCTBAaX BELIECTB JUISI UX
0€30I1aCHOTO MPUMEHEHUS B IPAKTUUECKON AEATEIbHOCTH;
- TPUBOJIUTH MPUMEPbl NPAKTUYECKOTO HCIOIb30BaHUS MPOAYKTOB IepepaboTku HepTH u
IIPUPOJHOTO T'a3a, BEICOKOMOJIEKYJISIPHBIX COCINHEHUN;
- IPOBOJIUTH ONBITHI 10 PACIO3HABAHUIO OPraHMUYECKUX BEUIECTB B COCTABE MUILEBHIX MPOAYKTOB U
KOCMETHYECKHUX CPEJCTB;



- BIAAeTh NpaBWIaMH M npuéMamMu Oe30macHOi paboThl € XWMHYECKHMH BELICCTBAMU U
71a00paTOPHBIM 000PYIOBAHHEM.

YUeHUK noayuum 603mM0HCHOCHIb HAYUUMbCA'
- WJUTIOCTPUPOBATH Ha MPHMEPaX CTAHOBJIEHUE M SBOJIIOLMUIO OPraHUYECKON XMMHH KaKk HayKd Ha
Pa3IUYHBIX UCTOPUYECKHX JTarax e pa3BUTHUS,;
- WCIOJIb30BaTh METOABl HAyYHOTO T[IO3HAHWS TIPU BBHIMOJIHEHUH TPOEKTOB U y4eOHO-
UCCIIEIOBAaTEIbCKUX 3a/ad 110 M3YYEHHIO CBOWCTB, CIOCOOOB TIIOJIy4EHHS M PAaCHO3HABaHUS
OpPTraHUYECKUX BEILIECTB;
- OOBSCHATH TPHPOJY U CIOCOOBI O0pa3oBaHMS XMMHUYECKOH CBSI3M C IENBI0 ONpPEAETICHUSI
XMMHYECKON aKTUBHOCTH BEIIECTB;
- YCTaHaBIMBATh F'€HETUYECKYIO CBA3b MEXKIY KJIacCaMH OPraHMYECKUX BELIECTB JUIsi 0OOCHOBAHUS
NPUHIWINAIBHON BO3MOXKHOCTH TIOJIyYCHHS OPTaHMYECKUX COCTMHEHHH 3aJaHHOTO COCTaBa MU
CTPOCHHUS;
- YCTaHaBJIMBAaTh B3aMMOCBS3HM MEXIy (pakTamu M TeopHuel, NIPUYMHON U CIIEACTBHEM IIPH aHAIIN3E
MPOOJIEMHBIX CUTYyalluidi 1 000CHOBAaHMH MPHHUMAEMBIX PEIICHUN HA OCHOBE XUMHUECKUX 3HAHUM.

Peasm3anus BOCIMTATEJBHOTO0 NOTEHINAIA YPOKA

(Monyas «llIkoabHbli ypok» IIporpaMMbl BOCIUTAHUA):
— YCTaHOBJICHHEC JIOBEPHUTEIHHBIX OTHOIICHUH MEXKIy YUUTEIEM M YYCHUKAMU, TPUBICUYCHUIO UX
BHUMaHUs K oOOCykgaemMod Ha ypoke uHGOpMAIlMU, aKTHBH3AIMM WX [103HABATEIbHOU
e TeIbHOCTH;
— noOyXJIeHHe IIKOJbHUKOB COONII0AaTh HA YpPOKE OOIIENPHUHATHIE HOPMBI MOBEACHUS, MPaBHUIia
OOmIeHHSI CO CcTapmuMu (YYHTEISIMH) W CBEPCTHHKAMH (IIKOJBLHUKAMH), MPUHIUIBI y4eOHOMN
JUCIUIUTMHBI U CAMOOPTraHU3alNK;
— IPUBJICYCHUE BHUMAHUS IKOJIBHUKOB K IIEHHOCTHOMY aCIIeKTY M3y4aeMbIX Ha YpOKaX SIBJICHHIA,
opraHmzanusi uX paboThl C TONy4yaeMOM Ha YpOKe COLHaIbHO 3HAYMMON WH(poOpMaluen
WHUIUUPOBAHUE €€ OOCYXKICHWSI, BBICKA3bIBAaHUS YYAIIUMHUCS CBOETO MHEHHS IO €€ TIOBOJY,
BBIPA0OTKH CBOETO K HEl OTHOIICHUS;
— MHCIIOJIb30BaHME BOCIUTATENIbHBIX BO3MOXHOCTEH coJep)kaHusi ydeOHOro mpeaMeTa uepes
JEMOHCTPALIMIO JAETSIM TPUMEPOB OTBETCTBEHHOTO, TPaXKJAHCKOTO TOBENCHHUS, MPOSBICHUS
YEJIOBEKOJIIOOMST M 100POCEepACUHOCTH, Yepe3 IMOA00pP COOTBETCTBYIOIIMX TEKCTOB JIJISi YTECHHS,
3a/1a4 JUIsl pelIeHUs, TPOOIEMHBIX CUTYaIui A 00CYKIEHHS B KiIacce;
— TpUMEHEHUE Ha YPOKE HHTEPAKTUBHBIX (GOpM padOTHl YyYaIIUXCS: WHTCIUICKTYaTbHBIX HID,
CTUMYJIMPYIOIIMX TI03HABATEIbHYI0 MOTHBAIMIO IIKOJBHUKOB; AMJAKTUYECKOTO TeaTpa, TIe
MOJIYYEHHBIC Ha YPOKE 3HAHUS OOBITPHIBAIOTCS B TE€ATPATBHBIX IMOCTAHOBKAX; JIUCKYCCHI, KOTOPBIC
JAIOT y4YalIuMCcsi BO3MOKHOCTh TPUOOPECTH OTBIT BEACHHSI KOHCTPYKTUBHOTO JMAJIOTa; TPYIIOBOM
paboTHI WK pabOTHI B IMapax, KOTOPBIE y4aT MIKOJIbHUKOB KOMaHHOW paboTe 1 B3aUMOJICHCTBHUIO C
JIPYTUMU JETbMH,
— BKJIIOYCHHE B YPOK HTPOBBIX MPOIETYP, KOTOPBIC IOMOTAIOT MOIECPKATh MOTHBAITUIO JIETCH K
MOJIYYEHUIO 3HAaHWHM, HANAKUBAHUIO TIO3UTHBHBIX MEXKIMYHOCTHBIX OTHOIICHWH B KIacce,
MIOMOTal0T YCTAaHOBJIEHUIO J00pOKenaTeIbHON aTMOocdephl BO BpeMs ypOKa;
— OpraHu3alys HacTaBHUYECTBA MOTHUBHUPOBAHHBIX M JPYAHUPOBAHHBIX  yYalIUXCS Haj
OJTHOKJIACCHUKAMHM, WCTIBITBIBAIOIIMMHU TPYIHOCTH, JAFOIIETO IIKOJHLHUKAM COIMHAIBHO 3HAYMMBII
OTIBIT COTPYIHUYECTBA M B3AaUMHOM MTOMOIIIH;
— WHWIMAPOBAHWE W MOJJIEPIKKA HccneHOBannchoﬁ JESTSIIbHOCTH IIIKOJFHUKOB B pPaMKax
peaM3aliii UMH WHIUBUAYAIBHBIX W TPYNIOBBIX HCCIEAOBATEIbCKUX IPOEKTOB, YTO JaeT
IIKOJTPHUKAM BO3MOXXHOCTH TPHOOPECTH HABBIK CaMOCTOSITEIHPHOTO PEIIEHUS TEeOPETHUECKOU
mpoOJIeMbl, HAaBBIK TEHEPUPOBaHUS M O(OPMIICHHS COOCTBEHHBIX HICH, HABBIK YBAXUTEIHHOTO
OTHOIICHUS K YYXUM uAesIM, OQOPMIIEHHBIM B palboTax Jpyrux HccieaoBaresneii, HaBbIK
MyOIMYHOTO BBICTYIUICHUS TIEpe]] ayJUTOPHUEH, apryMEHTHPOBAHUS M OTCTaWBAHUS CBOEH TOYKHU
3peHusl.

TpeOoBaHusl K YPOBHIO NOJATOTOBKYU BbINTYCKHUKOB
B pe3yabTare udydeHus Kypca y4eHHK J0JIKEeH



namu/Ilonumams:

Bascneinmue xumuueckue nonamus

- BBISIBIIAITH XapaKTEPHbIE IIPU3HAKYU ITOHATUH: BEILECTBO, XUMUYECKUI 2JIEMEHT, aTOM,
MOJIEKYJ1a, OTHOCUTEIIbHBIE AaTOMHBIE U MOJIEKYJIIPHBIE MACChl, MOH, U30TOIbI, XUMUYECKAsl CBSI3b,
NEKTPOOTPHULIATEIBHOCTD, BAJICHTHOCTb, CTEIICHb OKUCIICHMSI, MOJIb, MOJIIPHAsI MAacca, MOJISIPHBIN
00bEM, BEIIECTBA MOJIEKYJISIPHOTO U HEMOJIEKYJIIPHOTO CTPOEHUS, pPACTBOPBI, AJIEKTPOIHUTHI U
HEDJIEKTPOJINTBI, MEKTPOIUTHYECKAs TUCCOLMALINSA, THIPOIN3, OKUCIUTENb U BOCCTAHOBUTEIIb,
OKHCJIEHUE U BOCCTAHOBJICHUE, 3JIEKTPOJIN3, CKOPOCTh XMMHUECKOHN peakliii, XUMUYECKOE
paBHOBecHe, TeMI0BOH 3(h(eKT peakunu, yriepoHblil ckesleT, QyHKIMOHAIbHAs TPYIIa,
MU30MEPHsI U TOMOJIOTHSI, CTPYKTYpPHAsl U IPOCTPAHCTBEHHAsI U30MEPUs1, OCHOBHBIE TUIIBI PEAKLIUN B
HEOPraHUYECKON U OPraHUYEeCKON XUMUH;

- BBIIBIIAITH B3aUMOCBSI3H ITOHATHH, UCIIOJIb30BaTh BAXKHEUIINE XUMUYECKUE TIOHATHS JUIS
OOBSICHEHUS OT/ACIbHBIX (PAKTOB U SIBICHUI,

- IPUHAJIEKHOCTD BEIIECTB K Pa3IMYHbIM KJIacCaM HEOPTaHUYECKUX COCIMHEHUN;

- TOMOJIOTH, U30MEPBI;

- XUMUYECKHE PEaKLUU B OPTaHUYECKON XUMUHU.

OcHogHble 3aKOHbBL U MEeOPUU XUMUU:

- IPUMEHSATh OCHOBHBIE TIOJIOKEHUSI XUMHUECKUX TEOPUN (CTPOEHMS aTOMa, XUMHUYECKON
CBSI3H, MIEKTPOJIUTUYECKON JUCCOLUALMH, KUCIOT U OCHOBAaHUH, CTPOECHUSI OPIraHUUYECKUX
COEIMHEHUH, XUMUUECKON KMHETUKH) JIJIsl aHAJIN3a CTPOEHUS U CBOMCTB BEIIECTB;

- IOHUMAaTh IPAHULIBI IPUMEHUMOCTH YKa3aHHBIX XUMUYECKUX TEOPUA;

- noHuMarsb cmbica Ilepuoanueckoro 3akona .M. MenaeneeBa u MCIOJIB30BaTh €0 IS
Ka4yeCTBEHHOI'0 aHaJIM3a U 000CHOBaHMsI OCHOBHBIX 3aKOHOMEPHOCTEH CTPOEHUS aTOMOB, CBOMCTB
XUMHUYECKUX 3JIEMEHTOB U UX COEAMHEHUH.

Baxcneiimue sewyecmea u mamepuasnsl

- KJ1accu(UIMPOBATh HEOPTAHHMUECKHUE U OPTraHUYECKHE BEIIECTBA MO BCEM U3BECTHBIM
KJIaCCU(PMKAIIMOHHBIM TTPU3HAKAM;

- 00BACHATH 00YCIIOBICHHOCTh MPAKTUYECKOTO MPUMEHEHHS BEIIECTB UX COCTABOM,
CTPOECHUEM U CBOMCTBAMMU;

XapaKTEepU30BaTh MPAKTUYECKOE 3HAUEHHUE JAHHOTO BEILIECTBA;

- O0BSCHATH 00IIHME CTTIOCOOBI U IPUHIIUIIBI TTOTYYEHUsT Han00Jiee BAKHBIX BEIIECTB.

Ymemo:

Haszvieams uzyuennsle eeusecmea no mpusuaIbHOl Uil MexcOyHapooOHoll HOMEHKamype.

Onpedenamuv/Knaccugpuyuposams:

- BAJICHTHOCTD, CTCIICHb OKUCJIICHUA XUMHWYCCKUX 3JICMCHTOB, 3apsA bl HWOHOB,

- BUJI XUMHUYECKUX CBSI3€H B COCTUHEHUSIX U TUI KPUCTATNIMYECKON PEIIeTKH;

- MPOCTPAHCTBEHHOE CTPOCHHUE MOJICKYIT,

- XapakTep Cpeabl BOAHBIX PACTBOPOB BEIIECTB;

- OKHCJTUTEINTh U BOCCTAHOBUTEID;

- IPUHA/ATICKHOCTh BEIMIECTB K PA3IMYHBIM KJIacCaM HEOPTAaHUYECKUX U OPTaHMYeCKHUX
COeIMHEHN;

- TOMOJIOTH W U30MEPBHI;

- XUMUYECKHE peaklii B HEOPraHWYeCKOW U OpraHUYECKO XUMUH (110 BCEM U3BECTHBIM
KJ1acCU()MKALMOHHBIM MTPU3HAKAM).
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Xapaxkmepu3zoeambw:

- S, p u d-3;eMeHTHI 0 uX mojiokeHuio B [lepuoanueckoit cucteme JI.1. Menneneena;

- O6H_II/IG XUMHUYCCKUEC CBOfICTBa HpOCTbIX BCIICCTB — MCTAJIJIOB U HEMCTAJIJIIOB,

- 001IMe XUMHYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHUYECKUX COCIMHEHUM, CBOWCTBA
OTOCIIBHBIX HpeI[CTaBHTCJIeﬁ 9THX KJIACCOB,



- CTPOCHUE U XUMUUYCCKHE CBOMCTBaA HU3YYCHHBIX OPraHHu4Y€CKUX COCI[HHGHHﬁ.

Obvachuamo:

- 3aBUCUMOCTh CBOMCTB XUMHUYECKHUX JIEMEHTOB U UX COCAMHEHUM OT TOJI0KCHUS PJIEMEHTA B
[Tepuonuueckoii cucreme .M. Menpeneena;

- IPUPOAY XUMHUUYECKOH CBSI3U (MOHHOM, KOBaJEHTHOM, METAJNINYECKOM, BOAOPOIHOM);

- 3aBUCUMOCTb CBOWCTB HEOPTAHMYECKUX M OPTAaHUYECKUX BEIIECTB OT UX COCTaBa U
CTPOCHHS;

- CYIITHOCTh M3YYCHHBIX BUJOB XUMHUECKUX PEAKIINH (2JEKTPOJIUTUUECKON JTUCCOIHAITIH,
HOHHOTO 0OMEHA, OKUCIUTEIFHO-BOCCTAHOBHUTEIILHBIX ) U COCTABJIATh UX YPaBHEHUS,

- BIIMSIHUE PA3JIMYHBIX (PAKTOPOB HA CKOPOCTh XUMHUUYECKON PEaKIMy U Ha CMEIICHHE
XUMHUYECKOTO PAaBHOBECHS.

Pewamps 3a0auu:

- BBIYMCJICHUE MACChl pACTBOPEHHOTO BEIIECTBA, COJIEPKAIIECTOCS B ONPEIETICHHON Macce
pacTBOpa ¢ U3BECTHON MacCOBOM J10JIEH;

- pacdeThl: 00bEMHBIX OTHOIICHHIA Ta30B MPU XUMUYECKUX PEaKIIUIX;

- pacueThl: MacChl BEIIeCTBA WM 00beMa T'a30B M0 U3BECTHOMY KOJIMYECTBY BEIIECTBA, MACCe
U 00bEMY OJTHOTO U3 YYACTBYIOIIMX B PEAKIIMH BEIIECCTB;

- pacueTsl: TerIoBoro 3G (hekra peakuu;

- pacdeThl: Macchl (00beMa, KOJIMYECTBA BEIIECTBA) IMMPOTYKTOB PEAKITUH, €CITU OJTHO U3
BEILIECTB JIaHO B U30BITKE (MMEET MIPUMECH );

- pacdeThl: Macchl (00beMa, KOJIMYECTBA BEIIECTBA) MPOYyKTa PEAKIIUU, €CIIU OJTHO U3
BEIIECTB JIaHO B BHJIE PACTBOPA C OMpPeAENIEHHON MacCOBOM JI0JIEi paCTBOPEHHOTO BEILIECTBA;

- HAXO0XJICHUE MOJIEKYJISIPHOU (POPMYJIBI BEIIECTBA;

- pacueThl: MacCOBOM UM OOBEMHOM J0JH BBIXOJA MPOIYKTa PEAKIIUU OT TEOPETUIECKH
BO3MO>KHOTO;

- pacueThl: MacCOBOM JIONIM (MacChl) XUMUYECKOTO COETMHEHUS B CMECH;

- COCTaBJICHHUE 1IETI0YEK TEHETUYECKOMN CBSI3M XMMUUYECKUX COSMHEHUI (HEOpraHuueckas
XUMHS U OpTaHUYecKast XUMHUSI).

TemaTnueckoe MIAHKPOBAHME

Homep HasBanue Tembl KomnmuectBo 9acos, DJeKTpOHHBIE
ypoKa OTBOJIMMBIX Ha (undpossie)
OCBOCHHE TEMBI o0pa3oBaTenbHbIC
pecypcsl
1 Pemenwne 3a1a4y Ha cTpoeHUE aToma. luac https://resh.edu.ru/sub
lect/29/11/

https://uchebnik.mos.r
u/catalogue?aliases=le
sson_template,video |
esson,video&subject

6 program_ids=3193726
8,35909478

2 CocraBiieHre JIEKTPOHHBIX U luac https://resh.edu.ru/sub
AIIEKTPOHHO-TpapuuecKuX HopMyIT ject/29/11/
aTOMOB XMMHYECKHX DJIEMEHTOB.

3 [Teproandeckwuii 3akoH. Perenue 3amaq l4yac https://uchebnik.mos.r
Ha CPaBHUTENIBHYIO XapaKTEPUCTUKY u/catalogue?aliases=le
XUMHUYECKHX DIIEMEHTOB I10 UX sson_template,video |
MIOJIOKCHUIO B MEPUOTUIECKON CUCTEME esson,video&subject

U CTPOCHUIO aToMa. program_ids=3193726
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8,35909478

4 Pemienue 3a1annii Ha BAJIGHTHOCTD U luac https://resh.edu.ru/sub
CTENEHb OKHUCIIEHHUS 3JICMEHTOB ject/29/11/

5 3aaun ¢ UCIOJIb30BAHUEM PA3HBIX lyac https://uchebnik.mos.r
CIIOCO00B BBIPAKEHUST KOHIIEHTPAIIHH u/catalogue?aliases=le
pacTBOpOB. sson_template,video_|

esson,video&subject
program_ids=3193726
8,35909478

6 3aa4n ¢ UCIOJIb30BAHUEM PA3HBIX luac https://resh.edu.ru/sub
CIOCO00B BBIPAKEHHUS KOHIIEHTPAIHH ject/29/11/
pacTBOPOB.

7 Pacuétel, cBSI3aHHBIC C IPUTOTOBICHUEM luac https://uchebnik.mos.r
PacTBOPOB. [IpaBuio CMEIICHHSI u/catalogue?aliases=le
pacTBOpOB, («paBuIIO KpecTay). sson_template,video_|
Kpucramioruaparsi. esson,video&subject

program_ids=3193726
8,35909478

8 [IpaBuiI0 cMelIeHHs PacTBOPOB, luac https://resh.edu.ru/sub
(«1IpaBHIIO KpECTay). ject/29/11/

9 Kpucramtoruaparsl. Pemenue 3amgay. luac https://uchebnik.mos.r
u/catalogue?aliases=le
sson_template,video |
esson,video&subject
program_ids=3193726
8,35909478

10 XuMHYecKast KHHETHKA. Beraucienne luac https://resh.edu.ru/sub
CKOPOCTH XUMHUECKOW PEeaKIni. ject/29/11/
11 Pac4yéTel, CBsA3aHHBIE C UCIIOIb30BAHUEM 1uac https://uchebnik.mos.r
TIOHSITHS «TeMITEPaTyPHBIN u/catalogue?aliases=le
K03 DUIIMEHT XMMUYECKON PEaKInuy sson_template,video |
esson,video&subject
program_ids=3193726
8,35909478
12 | PacuéTsl 10 TepPMOXMMHUYECKUM luac https://resh.edu.ru/sub
ypaBHeHUsAM peakuuid. TerioBoit adhdext ject/29/11/
XUMHUYCCKOUN pCaKIMu.
13 Pemrenue 3anau Ha 3akon [ecca. luac https://resh.edu.ru/sub
ject/29/11/
14 | Pacuersl 0OOBEMHBIX OTHOLIEHHUI Ta30B IPH lyac https://uchebnik.mos.r
XUMHUYCCKHUX PCAKIIUAX. u/catalogue?aliases=le
sson_template,video |
esson,video&subject
program_ids=3193726
, 8,35909478
15 | Knaccudukanus XUMHYECKUX peakifii B lyac https://resh.edu.ru/sub
OpPraHUYeCKON U HEOPTaHUYECKOM ject/29/11/
XMMUH.
16 | CkopoCTh XUMHUYECKUX PEAKIIHA. luac https://uchebnik.mos.r

@akTOpBI, BIUAIOIIKXE HA CKOPOCTh
peaKkuuid.

u/catalogue?aliases=le
sson_template,video |
esson,video&subject
program_ids=3193726
8,35909478
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17 | Xumuueckoe paBHOBecue. Pemenne luac https://resh.edu.ru/sub
3a7a4 10 TeMe: CMEIICHHE XMMUYCCKOTO ject/29/11/
PaBHOBECHSI O] ICHCTBUEM Pa3IMUHbBIX
(dakTopoB

18 | Ypok-TIpakTUKyM: CMEIIEHHE luac https://resh.edu.ru/sub
XMMHUYECKOTO PAaBHOBECHS IO ject/29/11/
JICWCTBHEM Pa3JIMYHBIX (PAKTOPOB

19 | Ypok-IpakTUKyM: COCTABJICHUE CXEM luac https://uchebnik.mos.r
[IpeBpaIlCHHI HEOPraHUIECKUX BEIIECTB u/catalogue?aliases=le
B PacTBOpax JICKTPOJIHUTOB. sson_template,video |

esson,video&subject
program_ids=3193726
8,35909478

20 | YpOK-TIpaKTUKyM: PEIICHUE CXEM luac https://resh.edu.ru/sub
[IpPEBpaIlECHH HEOPTraHUYECKUX BEIIECTB ject/29/11/

B PAaCTBOpax 3JIEKTPOJIMTOB.

21 YpaBHEHUS peaKIyii, UIyIUX B luac https://uchebnik.mos.r
pacTBOpax 3JIEKTPOJIUTOB. u/catalogue?aliases=le

sson_template,video |
esson,video&subject
program_ids=3193726
8,35909478

22 | YupaXHEeHUE B COCTABJICHUY YpaBHEHUIH luac https://resh.edu.ru/sub
peaKIvii, HIYIMX B pacTBOpax ject/29/11/
HIIEKTPOJIMTOB.

23 VpPOK — MpaKTUKyM: onpejesierne pH lyac https://resh.edu.ru/sub
PacTBOPOB. ject/29/11/

24 CocraBiieHne ypaBHEHMI peakuui lyac https://uchebnik.mos.r
THIPOJIH3a COEH. u/catalogue?aliases=le

sson_template,video |
esson,video&subject
program_ids=3193726
8,35909478

25 OKHUCIIUTENEHO-BOCCTAHOBUTEIILHBIC lyac https://resh.edu.ru/sub
peaKivu, UX KIacCUPUKAIIHSL. ject/29/11/
TunuYHBIC OKUCTUTENN U
BOCCTAHOBHTEIIH.

26 OKUCIUTENHEHO-BOCCTAHOBUTEIHHBIC luac https://uchebnik.mos.r
CBOMCTBa HEKOTOPBIX BEIIECTB. u/catalogue?aliases=le
Cocrasnenue ypaBuenuit OBP metogom sson_template,video_|
AJIEKTPOHHOTO OajaHca. esson,video&subject

program_ids=3193726
8,35909478

27 YPOK-TIpaKTUKYM: COCTaBJICHHE luac https://resh.edu.ru/sub
ypaBuenuit OBP metomom 8 ject/29/11/
HIIEKTPOHHOTO Oaanca.

28 | Cocrasnenue ypasHenuit OBP metomom luac https://uchebnik.mos.r
AIIEKTPOHHO-MOHHOTO OanlaHca (MeTo10M u/catalogue?aliases=le
MOJTyPEaKIIHiA). sson_template,video_|

esson,video&subject
program_ids=3193726
8,35909478

29 | Beruncnenue maccel U 00bEMa luac https://resh.edu.ru/sub

MPOYKTOB PEAKIIMH 110 U3BECTHOMN

ject/29/11/
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Macce Ui 00bEMY BEIIECTB,
COJIEpIKaIINX TPUMECH.

30 | 3amaum Ha BHIYMCIICHUE Macchl (00BbEMA) luac https://uchebnik.mos.r
KOMITOHEHTOB CMECH BEIIECTB, u/catalogue?aliases=le
ITOJIHOCTBIO MJIM YaCTHYHO sson_template,video |
B3aUMOJICHCTBYIOIUX C PEarcHTOM. esson,video&subject

program_ids=3193726
8,35909478

31 | llenouku npeBpanieHuid, OTpaKaroue luac https://resh.edu.ru/sub
TEHETUYECKYIO CBSI3b MEXK]Y KiIaccaMu ject/29/11/
HEOPraHUYECKUX U OPraHUUECKUX
BEIIIECTB.

32 Pemenre KOMOMHUPOBAHHBIX 33724 luac https://uchebnik.mos.r
u/catalogue?aliases=le
sson_template,video_|
esson,video&subject
program_ids=3193726
8,35909478

33 | YpOK-TIPaKTUKYM IO PEIICHUIO luac https://resh.edu.ru/sub
KOMOMHHMPOBAHHBIX 33124 ject/29/11/

34 ITonBeneHue UTOroB luac https://uchebnik.mos.r

u/catalogue?aliases=le
sson_template,video |
esson,video&subject
program_ids=3193726
8,35909478



https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937268,35909478
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937268,35909478
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937268,35909478
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937268,35909478
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937268,35909478
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937268,35909478
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937268,35909478
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937268,35909478
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937268,35909478
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937268,35909478
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937268,35909478
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937268,35909478
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937268,35909478
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937268,35909478
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937268,35909478
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937268,35909478
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937268,35909478
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937268,35909478




