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INOACHUTEJIBHAS 3AIIUCKA

[IporpamMma yueOHOTO Kypca 10 XMMUHU Ha YPOBHE CpeIHETo o0miero oopa3oanus pazpadorana Ha ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne
273-®3 «O6 obOpazoBanuu B Poccuiickoit denepanun», TpeOOBaHHMI K pe3ysbTaTaM OCBOCHHS (enepanbHOM 00pa3oBaTebHONW MPOrPaMMbl CPETHETO
obmero ob6pazoBanus (POII COO), mpencraBneHHsix B denepanbHOoM rocymapcTBeHHOM oOpazoBatenbHOM cranmapre COO, c¢ yuérom Konnenmum
npenofaBaHusl ydyeOHOro Kypca «XuMHS» B 00pazoBaTelbHbIX opranusanusx Poccuiickoil @enepanuu, peann3ylIIUX OCHOBHBIE 00pa3oBaTelbHbIC
IpPOrpaMMbl, U OCHOBHBIX MoyoxeHu «Ctparerun paszButus BocnutaHus B Poccuiickoit ®enepaumu Ha nepuon no 2025 ronma» (PacmopsixeHue
[TpaButensctBa PD ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOAXO0MIOB K pa3pabOTKe MPOrpaMMBbl M0 y4eOHOMY KypCy XMMHH, K OMpPEIEeNICHHIO OOIIeH CTpaTerud oOydeHUs, BOCHUTAHUS U Pa3BUTHS
oOyuaromuxcs cpeacTBamMu yueoHoro kypca «36pannbie rmaBel xumun» it 10—-11 kigaccoB Ha 6a30BOM ypOBHE COCTABHIIM KOHIENTYalbHbIE MMOJIOKECHHUS
OI'OC COO o B3auM000yCIOBICHHOCTH LIEJIEH, COIePIKaHMs, PE3YIbTaTOB 00yUeHUs U TpeOOBaHUI K YPOBHIO TOJATOTOBKU BBIITYCKHHKOB.

OBIIAA XAPAKTEPUCTHUKA YYEBHOI'O KYPCA «M3BPAHHBIE I'VIABbI XUMHWW»

[IporpamMma Kypca sIBisieTCS JONOJHEHUEM K CHUCTEMAaTHMYECKOMY KypCy XMMHHM W CTAaBUT CBOEW 3a7auell ¢ OJHOM CTOPOHBI, yriyOJieHue Hu
pacuIMpeHre 3HaHUM CTapIIEKJIaCCHUKOB IO BOIpOcaM Kypca oOIiel , HeOPraHU4eCKOM M OpraHMYecKOW XMMHUHU CpeIHEH LIKOJbl, C APYroi CTOPOHSHI,
OKa3aHHUe MIOMOIIM B OATOTOBKE yYalIMXCs K CAa4e €UHOT0 TOCYAAPCTBEHHOIO 3K3aMEHa 110 XMMUMU.

Kypc no3Bossiet, ¢ 01HOH CTOPOHBI, TOMOYb YK€ MPO(GECCHOHATBHO - OPUEHTHPOBAHHBIM YYaLTUMCS MOJATOTOBUTHCS K UTOTOBOM aTTeCTallUM, U, C
JPYrofl CTOPOHBI, IOMOYb OCTAJIbHBIM Y4YallUMCs YIIyOUTh CBOM 3HaHMS B paccMaTpUBaeMod 00JIacTH, W 10 BO3MOXKHOCTH, MOBIHATH Ha UX
npodecCHOHATBHBIM BBIOOD U MYTh MOJIy4EHHsI UMU 00pa3zoBaHus. TakuM 00pa3oM, TaHHBIN Kypc SBISETCS MPEIMETHBIM U PENETULIMOHHBIM.

B cooTtBercTBUM ¢ 00ImMMH LENSIMU U MIPUHIMIIAMU CPEJHET0 0011ero oopa3oBaHus cojepkanue yuyeoHoro kypca «36pannsie rinassl xumun» (10—
11 xyaccel, 6a30BBI YpOBEHb M3Y4EHHUS]) OPUEHTHPOBAHO MPEUMYLIECTBEHHO Ha OOLIEKYJIbTYPHYIO MOATOTOBKY OOY4YarOLIMXCs, HEOOXOAUMYIO UM IS
BbIPa0OTKH MUPOBO33PEHUYECKUX OPUEHTHPOB, YCIEIIHOTO BKIIIOUEHHUS B )KM3Hb COLIMYMa, IPOAOKEHNs 00pa30BaHUs B pa3IMYHbIX 00JIACTAX U YCIELIHOM
CIa4M DK3aMEHOB.

CocrapnsiromiuMu yyebHoro kypca «/30paHHble T7IaBbl XUMHUHMY SBJSIOTCSA 0a30Bble Kypchl — «Opranndeckas xumus» U «OOmias 1 HeopraHudeckas
XUMHS», OCHOBHBIM KOMIIOHEHTOM COJIEPKAaHUSI KOTOPBIX SBISIOTCS OCHOBBI 0a30BOM HAayKH: CHCT€Ma 3HAHUH MO0 HEOPraHHMYECKOW XUMHH (C BKIIO YCHHEM
3HAHUW U3 OOIIeH XUMHHM) M OopraHuyeckoil xumuu. dopMupoBaHME NAaHHOM CHUCTEMBbl 3HAHUI MpPHU U3YYEHUHU IpeaAMeTa 00ecreyrMBaeT BO3MOXKHOCTh
paccMOTpEHHs BCETO MHOT000pa3usl BEIECTB Ha OCHOBE OOIIMX MOHATHA, 3aKOHOB M TEOPHI XMMHUHU.

Enunas cucrema 3HaHMM O BaXHEHIIMX BEIIECTBAX, MX COCTABE, CTPOCHHH, CBOWCTBAX M INPHMEHEHHMM, a TAKKE O XMMHMUYECKHX PEAKIUAX, UX
CYLIHOCTH M 3aKOHOMEPHOCTSX IpOTEeKaHWs AomnoiyiHsAeTcs B Kypcax 10 m 11 kiaccoB aneMeHTaMu COAEp KaHMs, UMEIOIIMMH KYJIbTYpOJIOTHUECKUN U
NPUKIATHON XapakTep. DTH 3HAHUS CIIOCOOCTBYIOT NMOHMMAaHHMIO B3aMMOCBSI3W XMMHMU C JPYTUMHU HayKaMHU, pPacKpbIBalOT €€ poJib B MO3HABATEIBHOU U
NPaKTUYECKOH JIEATETbHOCTH YellOBeKa, CIIOCOOCTBYIOT BOCIIUTAHUIO YBAXKEHHSI K MPOIECCY TBOPUECTBA B 0OJACTU TEOPUU M MPAKTUUYECKUX MPHIOKEHUN
XMMHH, TIOMOT'al0T BBIITYCKHUKY OPUEHTHUPOBATHCSA B OOLIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MpoOsieMax, CBSI3aHHBIX C XMMUEH, KPUTUYECKH OCMBICIMBATh
UHPOPMALIMIO M TPUMEHATHh €€ Uil TONOJHEHMs 3HAHWW, pPEIleHUS WHTEIUIEKTYaJbHBIX W SKCIIEPUMEHTAJIbHBIX HCCIEA0BAaTEIbCKUX 3amad. B memom
cojepxkaHue ydeOHoro Kkypca «l30paHHbIe TI71aBbl XUMHM» J@HHOIO YPOBHS H3y4CHHMs OpPUEHTHPOBAHO Ha (OpPMHUpOBaHHE Yy OO0ydaromuxcs
MHUPOBO33PEHYECKON OCHOBBI JJIi MOHWMAaHHS (PUIOCOPCKUX HICH, TAaKMX KakK: MaTepHaIbHOE €IMHCTBO HEOPraHWYECKOrO W OPraHWYecKOro MHpa,
00yCJIOBJIEHHOCTh CBOWCTB BELIECTB MX COCTAaBOM U CTPOCHHMEM, [TO3HABAEMOCTb NPUPOAHBIX SBICHUHA MyTEM SKCIEPHUMEHTA U PELICHUs MPOTUBOPEUUI



MEXIYy HOBBIMH (DaKTaMH U TEOPETUYECKUMHU MPEANOChUTKAMU, OCO3HAHUE POJM XUMHUHU B PEIICHUU 3KOJOTHYECKHX MPOOJieM, a TaKxke MpolieM
cOepeXeHHsI SHEPreTUYECKUX PECYPCOB, ChIPbsl, CO3JaHUS HOBBIX TEXHOJIOTHI U MaTEpUasoB.

B mnnane pemenust 3a7a4 BOCHUTAHUS, PA3BUTHSA M COLUAIM3ALMU OOYYAIOMIMXCS MPHUHATHIE MPOrPaMMOM MO XUMHUHU TMOJXOJbI K OMNPEIEICHUIO
COJIep’KaHUsl U TOCTPOCHHS MpeaMeTa MpeaycMaTpuBalOT (OpPMHpPOBAHHE YHUBEPCAJIBHBIX Y4E€OHBIX ICHCTBHI, MMEMOIIMX 0a30BOe 3HAUEHUE IS
Pa3TUYHBIX BHJIOB JCATEIBHOCTHU: PEIICHUS TPOOIeM, TIONCKa, aHaIu3a U 00paboTKH HGOPMAITUU, HEOOXOIUMBIX ISl IPUOOPETEHUS ONBITA TPAKTHYECKON
U UCCIIEI0BATEIBCKOM IEATENbHOCTH, 3aHUMAIOIIEeN BaXKHOE MECTO B TO3HAHUU XUMUH.

Peanu3zanus qaHHOW MpOrpaMMbl MPEIoiaraeT COYeTaHue Pa3HbIX GOpPM U METOJIOB OOYYEHHS, TaKMX KakK JICKIIMH, CEMUHApPHI, padoTa B mapax u
MaJIbIX TPyIIax, caMoCTosTeNbHas paboTa, pabora ¢ KIIM.

HEJIN U3YYEHUSA YYEBHOTI'O KYPCA «MU3BPAHHBIE I'NTABBI XUMUWWN»

N3ydenne yaeOHOTo Kypca 110 XMMHH B CTapIliei mMKoje Ha 0a30BOM ypOBHE HAMPABJICHO HA JIOCTIKEHUE CICAYIONUX TICIICH:

e (QopMHpPOBaHUE CUCTEMbl XMMUYECCKHX 3HAHUN KaK BaKHEUIIECW COCTABISIONICH €CTECTBCHHO-HAYYHOW KapTHHBI MHpA, B OCHOBE KOTOPOW Jiexkat
KITFOUCBBIC TOHATHUS, (yHIAaMEHTAIBHBIC 3aKOHBI M TEOPUU XHWMHH, OCBOCHHEC s3bIKA HAYKH, YCBOCHHWE W TOHMMAHHE CYIIHOCTH JOCTYITHBIX
00001IeHUH MUPOBO33PEHYECKOI0 XapaKkTepa, 03HAaKOMJICHHE C HICTOPHEH UX Pa3BUTHS U CTAHOBJICHHS;

e (GOpMUPOBAHHE W PA3BUTHE MPEICTABICHUA O HAYYHBIX METOJaX MO3HAHMS BEHIECTB M XUMUYECCKUX pPEaKIHid, HEOOXOJUMBIX JJIsi MPUOOPETCHUS
YMEHUH OPHUEHTHUPOBATHCS B MUPE BEIICCTB U XUMUYECKUX SBJICHHH, UMCIOIUX MECTO B MPUPOJIC, B TPAKTUYCCKON M IMOBCETHEBHOM JKU3HHU;

e Ppa3BUTHEC YMEHHH M CIOCOOOB JCATECILHOCTH, CBS3aHHBIX C HAOIIOJIEHUEM M OOBSICHEHHEM XHMHUYECKOTO JKCIIEPUMEHTA, COOJIOICHUEM IPaBUII
0e30MmacHOro o0paleHus C BeleCTBAMH,

e TMOJrOTOBKA K ycnenrHo# caave ['MA.

Hapsiny ¢ aTum, coiepikarenbHas XapaKTepPUCTHKA IIeJIeH W 3a/a4 U3ydeHHs MpeaMeTa B MporpaMMe Mo XMMHUU YTOYHEHa M CKOPPEKTHpPOBaHA B
COOTBETCTBUU C HOBBIMH INPHOPUTETAMU B CHCTEME CpelHero odmiero odpaszoBanus. CeroHsi B NMPENOJAaBAaHUU XMMHH B OOJBIINCH CTETICHH OTHAETCS
MpEINoYTEeHUE MPAKTUUECKON KOMIIOHEHTE COAEpKaHMs 00y4YeHHs, OPUEHTUPOBAHHON Ha MOATOTOBKY BBIMYCKHHMKA 00II€00pa30BaTEIbHON OpraHU3allny,
BJIQJICIONIETO HE HAOOPOM 3HaHWM, a QYHKIIMOHAIEHON TPaMOTHOCTBIO, TO €CTh CIIOCO0aMU M YMEHHUSMH aKTUBHOTO TIOJTYYCHHS 3HAHUH U TPUMEHEHUS UX B
peaTbHOM JKU3HU JIJISl PEIICHHS] TPAKTHYSCKHUX 3a/1a4.

B c¢Bsi3u ¢ 3TUM TipH M3ydYeHHH yaeOHOTOo Kypca «/30paHHbIe TIIaBbl XUMHI JOMUHUPYIOIEe 3HAYCHUE TPHOOPETAIOT TaKUeE TSN U 3a7a49H, KaK:

ajanTamus oOydyaroIuXcs K YCJIOBHUSM JUHAMHYHO Pa3BUBAIOIIETOCS MHpPa, (GOPMUPOBAHHE WHTEIUICEKTYaJbHO Pa3BHTOW JMYHOCTH, TOTOBOH K
€caM0o00Opa30BaHUIO, COTPYTHUYECTBY, CAMOCTOSATEIHLHOMY TPUHSATHIO TPAMOTHBIX PEIICHWH B KOHKPETHBIX JKU3HEHHBIX CHTYaI[USIX, CBS3aHHBIX C
BEIIECTBAMH U MX TIPUMCHCHHUEM,

dbopMUpOBaHHWE y OOYJAFOIIMXCS KIIOYCBBIX HABBIKOB (KITIOUEBBIX KOMIIECTCHIIHMIA), MMEIONIMX YHUBEPCAIbHOE 3HAYCHHE JUIS Pa3MYHBIX BHJOB
NESTENIbHOCTH: pPEeIIeHUsT MpoOyieM, MOWCKa, aHanmu3a U 00paboTku WH(OpMAIHMK, HEOOXOAMMBIX IJs MPHOOPETEHHUsS ONbITa NEATEILHOCTH, KOTOpas
3aHMMAaeT BAXHOE MECTO B IMMO3HAHWW XHMHH, a TAKXKE JIJIS ONEHKH C TIO3MIIMHA YKOJIOTHUECKON 0€30TaCHOCTH XapaKTepa BIIHSHHS BEIISCTB H XHMHUCCKUX
MPOIIECCOB HAa OPTaHM3M YE€JIOBEKa U MPUPOJHYIO CPELY;

pa3BHUTHE MMO3HABATEIIBHBIX HHTEPECOB, HHTEIICKTYATLHBIX U TBOPUYECKUX CITOCOOHOCTEH 00YYAIOIINXCS: CIOCOOHOCTH CAaMOCTOSATEIHLHO MTPHOOPETATh
HOBBIC 3HAHUS 1O XUMHUU B COOTBETCTBHH C >KH3HEHHBIMU MOTPEOHOCTSIMH, MCIOIH30BaTh COBPEMEHHBIE MH()OPMAIIMOHHBIC TEXHOJOTHH I TIOUCKA U
aHaJIM3a YIeOHOW W HAyYHO-TTONY/IIPHON MH(POPMAITUH XUMHUIECKOTO COICPIKAHHUS,



dopMupoBaHHE U Ppa3BUTHE y OOYYAIOMIUXCS ACCOLMATHBHOTO M JIOTMYECKOTO MBINUICHUS, HAOJII0AaTENIbHOCTH, COOPaHHOCTH, AKKypaTHOCTH,
KOTOpBIE OCOOCHHO HEOOXOUMBbI, B YaCTHOCTH, MPHU TIAHUPOBAHUH U TPOBEACHUH XUMUYECKOI0 SKCIIEPUMEHTA;

BOCIIUTaHHE y OOydJaromuxcs yOekIEHHOCTH B T'YMAaHHCTHUYECKOW HANPABICHHOCTH XMMHHU, €€ BAXXHOW POJM B PELICHHH TIOOATBHBIX MpPOOIeM
paloHAIBHOIO MPUPOIOIOIB30BAHUS, MOMOJHEHHUS YHEPreTUYECKUX PECypCcOB U COXPaHEHHs] MPUPOJIHOTO PAaBHOBECHS, OCO3HAHUS HEOOXOAMMOCTU
OepeKHOT0 OTHOIICHUS! K MPUPOJIE U CBOEMY 3JI0POBBIO, & TaK)XKE MPHOOPETEHUS OIbITa UCIOJIH30BAHUS MOTYYCHHBIX 3HAHUHU ISl IPUHATHS TPAMOTHBIX
pELICHUI B CUTYaLMAX, CBSI3aHHBIX C XUMUYECKUMHU SIBJICHUSIMH.

MECTO YYEBHOI'O KYPCA «<U3bPAHHBIE I'JTABbI XUMHHN» B YYEBHOM IIJIAHE

B yueOHOM mmaHe Ha n3ydeHune yaeOHoro kypca «30pannbie rnaBel xumun» B 10-11 kmaccax orBoautcs 34 yueOHBIX Henend, | yaeOHbIN Yac B
HEJIeNI0; Bcero 68 y4eOHBIX 3aHSTHS.

JJIAA PEAJIM3ALIMU ITPOI'PAMMBI UCITOJIB3YETCH YMK

Jluteparypa nJst yuuress:
1. Epemun B.B., Ky3menko H.E., Tepenun B.U., [Ipo3noB A.A., Jlynun B.B.; nox penakuueii Jlynuna B.B. Xumus. Yriyonennoe ooydenue 10
kiacc. — M.: Ilpocsenienue, 2016.
2. Epemun B.B., Kysmenko H.E., JIpoznoB A.A., Jlyaun B.B.; mon penakuwueii Jlyanna B.B. Xuwmus. YraoyonenHnoe oOydenue 11 kmace. — M.:
[Ipocsemenue, 2016.
3. Koukapos XK.A. Xumus B ypaBHeHusx peaxiuii — PoctoB #//]: OO0 «®Dennkcy, 2017
4. 3anauu no opranundeckoit xumun A.M. Bpyonesckuii, E.B. bapkosckuii, Muack OOO «tOnunpeccy, 2021
5. Junaxktuueckuit matepuan. Xumusa 10-11/ A. M. Pageukwuii - M.: [Ipocsemienue, 2016. - 144c¢.
6. COoopHUK 3a7a4, ynpaxHeHuH 1 TecToB o xumuu: 10-11 kmacesl: Xumus: 10 knace. Xumus: 11 kinace. / M.A.Ps60B. — M.: Dk3ameH, 2017
Jluteparypa a1 y4yeHHKa:
1. Tabpuensu O. C., OctpoymoB W.T'., CnankoB C. A., Xumus.10 kinacc. — M.: [Ipocsemmenue, 2019
2. Tabpuensa O. C., OctpoymoB WU.I'., CnankoB C. A., Xumus. 11 kmace. — M.: [Ipocsemenwue, 2019
3. COopHuk 3a1a4, ynpaxHeHui u TecToB 1o xumuu: 10-11 kmaccer: Xumust: 10 knace. Xumust: 11 kmace. / M.A.Pg6oB. — M.: Dk3amen, 2017

HMUP®POBBIE OBPA3OBATEJIBHBIE PECYPCbHI U PECYPCbI CETU UHTEPHET
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https://edu.skysmart.ru/homework/new/613
https://onlinetestpad.com/
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COJAEPKAHUE YYEBHOI'O ITIPEJIMETA

10 kmacc

CraHoBJIeHHEe OPraHMYeCKON XMMHH KaK HAYKH

[IpenMeTr opraHM4eckoll XUMHUU: €€ BO3HMKHOBEHME, Pa3BUTHE M 3HAYCHHE B IIOJIyYCHHH HOBBIX BEILECTB M MaTepUaioB. Teopus CTPOCHHUS
opranuveckux coeauHeHuii A. M. ByrtnepoBa, e€ ocHOBHbIe mosiokeHUs. CTpyKTypHBIE (DOpMYISBI OpPraHMYECKHX BeHIecTB. ['OMONOrHs, H30MEpHs.
XVMHYECKast CBSA3b B OPraHUYECKUX COCIUHEHUAX — OJUHAPHBIC U KPATHBIC CBA3H.

[IpencraBnenne o kaccupuKauy OpraHMYEcKuX BeniecTB. HoMeHKIaTypa opraHmuecKiuX COSAMHEHUH (CUCTeMaTHYeCcKas) U TPUBUAIIbHBIC HAa3BAHUS
BOXHEHMILINX NPEACTABUTEIIEH KJIACCOB OPraHNYECKUX BEILIECTB.

Pemenne pacdeTHBIX 3a7a4 Ha BBIBOJ MOJEKYJISPHOW (POPMYIIBI OpPraHMYECKHX COCAMHEHUH 10 OTHOCHUTENFHOW IUIOTHOCTH W MAacCOBBIM JIOJISIM
JJIEMEHTOB

YauBUTEILHBIN MUP YIJIEBOAOPOI0B

AJKaHbBI: COCTaB M CTPOEHHUE, FOMOJIOTUYECKUHN pal. MeTaH M 3TaH — NPOCTeHIINe NpeJACTaBUTENN aJKaHOB: (PM3UYECKUE M XUMHUYECKHE CBOWMCTBA
(peakuuu 3aMeUIeHNs] U TOPEHUS ), HAX0XIEHNUE B IPUPOJIE, TIOJIYyUEHHE U IPUMEHEHUE.

AJIKeHbBI: COCTaB U CTPOEHHUE, TOMOJIOTMYECKHH psAA. DTUJIEH M NPONWIEH — HPOCTEHIINE MPEICTABUTENIN aJKEHOB: (PU3MUECKHE M XUMHUYECKUE
CBOICTBa (peaKkuy TUAPUPOBAHUS, TAIOTEHUPOBAHUS, THIpaTallui, OKUCIICHUS U MOJIMMEPU3AlINHN ), TOITYYEHUE U IPUMEHEHUE.

Anxanuensl: OyraaueH-1,3 u merunOyraguen-1,3: cTpoeHMe, BaXKHEWIIMEe XWMHUYECKHE CBoOicTBa (peakuus mnonuMmepusanuu). llomyuenue
CUHTETUYECKOI0 KayuyyKa U PE3UHBI.

AJKMHBI: COCTaB U 0COOEHHOCTH CTPOEHUS], FTOMOJIOTHUECKUH psifl. ALIETUIIEH — IPOCTEHIINI MpeICTaBUTEb A IKHHOB: COCTaB, CTpOeHHE, (U3NUYECKHe
Y XMMHUYECKHE CBOWCTBA (peakliuy IMApUpPOBaHus, ralOreHUPOBaHUs, TUAPATAIIH, TOPEHHS ), TOJyYE€HUE U IPUMEHEHHE.

Apensbl. beH3on: coctas, cTpoeHue, (U3NYECKHe U XUMHUECKHUE CBOWCTBA (peakiMM TraJloreéHUpOBaHUS U HUTPOBAHMS), NOJTYYEHHUE U NPUMEHEHHUE.
Tonyon: cocmas, cmpoenue, usuueckue u Xumuveckue Ceoucmea (peakyuu 2aio2eHuposanus U HUMpoeanus), noayuenue u npumenenue. TOKCUYHOCTb
apeHoB. ['eHeTnyeckas CBs3b MEXKIY YIVIEBOJLOPOJIAMH, IIPUHAICKALUMU K Pa3INYHbIM KJlaccaM.

[TpuponHble UICTOYHUKH YTiIeBO0po10B. [IpuponHblil ra3 u nonytHele HedTsAHBIE ra3bl. HegTh 1 e€ npoucxoxaenue. CriocoOs! nepepaboTku HEPTH:
NEeperoHKa, KPEeKUHI (TepMUYECKHH, KaTaluTU4ecKui), nuponus. [IpoaykTel mepepaboTku He(TH, MX NPUMEHEHHE B IMPOMBIIUIEHHOCTH M B OBITY.
KamMeHHbIi yronb U IpoIyKThl €ro nepepadoTKH.

Pemenne pacueTHbIX 3aJa4 Ha BBIBOJ MOJIEKYJISPHON (OPMYIIbl OpraHMYECKUX COEAMHEHMH Mo o01el ¢popMylie TOMOJIIOTUYECKOTO psila, 0 Macce
WK 00BbEeMY MPOAYKTOB CTOPaHMUS.

Oprannyeckue CoeIMHEHHUs ¢ KMCJI0POACOAEPKAIMMHI PYHKIMOHANBHBIMY I'PYyNIIAMHU

[IpenenbHple 0HOATOMHBIE CIUPTHI. METaHON M 3TAHOJN: CTpOeHHue, (PU3UYEeCKHe M XMMUYECKHE CBOMCTBA (peakluu C aKTUBHBIMH MeTaslaMH,
rajlor€HOBOIOPOJIaMH, TOPEHHUE), IpUMEHEeHne. BogopoaHble ¢BA3HM MEXTy MOJIEKyJIaMH ClIUPTOB. JlelicTBUE METaHOIIa U 3TaHOJIa HAa OPraHU3M 4YelIOBeKa.

MHOroaToMHbI€ CHUPTHL. JTWICHTIUKOIb W TIHUIEPUH: CTpOeHHe, (u3MyecKrhe M XUMHUYECKHE CBONCTBa (B3aMMOJACHCTBHE CO IIEIOYHBIMH
MeTaJlaMH, KaueCTBEHHAas peakiysl HA MHOI0aTOMHBIE CIIUPTHI). JleficTBUe Ha opraHus3M uyesioBeka. [IpruMeHeHue riunepruHa u 3TUICHIVIMKOIIS.

@DeHoII: CTPOCHUE MOJIEKYIIbI, (PU3NYEecKHe U XuMHUecKue cBoiicTBa. TokcuunocTs (heHomna. [Ipumenenue penona.



Anpnerunsl u kemoHwvl. DopManbaeTu, aneTalbICTHA: CTPOSHUE, (PU3UUECKUE U XMMUYECKHE CBOMCTBA (pEakIMi OKHCICHHS M BOCCTAHOBJICHUS,
KaueCTBEHHbBIE PEAKIINH ), IOJyYeHHE U IPUMEHEHHUE.

OmHOOCHOBHBIE TIpeIeTbHBIE KApOOHOBBIE KUCIOTH. MypaBbHUHAs M YKCYCHAsl KUCIIOTHI: CTpOCHUE, (pr3nyeckre U XMMUYECKHE CBOMCTBA (CBOMCTBA,
olmye Juis Kjacca KHCIOT, peakuus sTepudukanuu), nmoiydeHue u npuMmeHeHue. CTeaprHOBas M OJICMHOBAs KUCIOTHI Kak MPEICTAaBUTENNU BBICIIUX
KapOOHOBBIX KMCIIOT. MblIa KaK COJIM BBICIINX KapOOHOBBIX KHCIIOT, MX MOIOIIEE ICHCTBHE.

Crnoxuple 3(huUpbl Kak MPOU3BOAHBIE KapOOHOBBIX KHCIOT. ['maponu3 crnoxsbix 3¢upo. Xupsl. ['maponus xupos. [IpumeHeHHe KUpOB.
buonorunueckas poJib :KUpPOB.

VYrneBoabl: cocTaB, Kinaccudukaius yrieBoJoB (MOHO-, IU- U monucaxapujbl). [Noko3a — mpocTeiuii MoHOcaxapui: OCOOCHHOCTH CTPOEHUS
MOJIEKYJbI, (PU3MUECKUe U XUMHUYECKHe CBOMcTBa (B3aumojeictBue ¢ ruapokcuaoM menu(ll), oxucnenne amMmmuadnbsiM pactBopoM okcuua cepebpa(l),
BOCCTAHOBJIEHHE, OpPO’KEHUE TJIFOKO3bl), HAXOKJCHHUE B IPUPOJE, IPUMEHEHUE, Onosnornyeckas poib. @orocunte3. @pykro3a Kak U30Mep TIIIOKO3BI.

Kpaxman u nemironosa kak npupoiasie noaumepsl. CTpoeHne kpaxmana U 1esuToio3sl. Ou3ndeckie 1 XUMUYECKHe CBOMCTBAa Kpaxmana (TUIPOiIn3,
KaueCTBEHHAsI peaklus ¢ HOJIOM).

Pemienne pacueTHbIX 3324 Ha BBIBOJ MOJIEKYISPHOM (POPMYIIBI OPraHUYECKUX COSAMHEHUN M0 YPAaBHEHUIO XUMUYECKON peaKkIiuu

MoHo- ¥ NOTH(PYHKINOHAIbHbIE OPraHUYecKHe COeJUHEHNs, CoJepKalue a30T

AMUHOKHUCIOTHI Kak amQoTepHble OpraHuueckue coenuHeHus. Du3nueckre U XUMHYECKHE CBONCTBA aMHHOKHCIOT (Ha MpUMEpe TIJIMIIMHA).
buonornueckoe 3HaueHHE aMMHOKHUCIOT. [lenTup.

benku kak npupoiHbIe BEICOKOMOJIEKYISIpHbIE coequHeHus. [lepBruyHas, BTopu4Has U TpeTUYHas CTPYKTypa O0enkoB. XUMHUYECKHE CBOWCTBA OEIIKOB:
TUPOJIN3, A€HATYpallusl, KAYECTBEHHbIE pEeaKlIUy Ha OeJKu.

XuMus 1MoJIMMepoB.

OcHOBHbBIE TOHATHS XMMHUU BBICOKOMOJIEKYJSIPHBIX COEIMHEHUIl: MOHOMEp, MOJMMEp, CTPYKTYpHOE 3BEHO, CTENEHb MOJUMEpPU3AlUU, CPEIHSS
MoJIeKyJIsipHas Macca. OCHOBHBIE METO/Ibl CHHTE3a BEICOKOMOJIEKYJISIPHBIX COEIMHEHUN — ITOJIMMEPU3ALUs U ITOJTMKOHICHCALHS.

11 kaacce

DyHIAMEHTAJbHbIC IOHATHS, 3AKOHbI M TEOPUH XUMHHU

XUMHUECKUH d51eMeHT. ATOM. SIapo aTroma, M30TOIbl. DIIEKTPOHHAst 0001049Ka. DHEPreTHYECKHe YPOBHH, IOYPOBHU. ATOMHBIE OpOuTany, s-, p-, d-
aneMeHThl. OCOOEHHOCTH pacrpe/eNieHrs dJIEKTPOHOB MO OpOUTAISIM B aTOMax JJIEMEHTOB IMEPBBIX YETHIPEX MEPHOJO0B. DJIEKTPOHHAS KOH(GUTYypalus
aTOMOB.

[Tepuoanueckuii 3akoH u Ilepunonuueckas cucrtema xumudeckux snemeHToB J[. . MenneneeBa. CBsi3b nepuoandeckoro 3akona u Ilepuognyeckoit
cucTteMbl xumuyeckux anemeHToB [I. M. MeHneneeBa ¢ COBpEMEHHOM TEOpUEH CTPOEHUS ATOMOB. 3aKOHOMEPHOCTH M3MEHEHHMs CBOWCTB XMMHYECKHX
9JIEMEHTOB M 00pa3yeMbIX UMU MPOCTHIX U CIOXKHBIX BEIIECTB MO IPYMIaM U MeproaM. 3HaueHHe EPUONIECKOT0 3aKOHA B Pa3BUTHUHU HAYKHU.

CtpoeHue BemiecTBa. XuMudeckas CBsi3b. Buapl XuMuueckoi cBs3M (KOBaJeHTHAs HEMOJIApHAs U IMOJIIpHAsi, HOHHAs, MeTajuinyeckas). MexaHu3mbl
00pa30BaHUsl KOBAJEHTHOM XMUMMYECKOW CBSI3M (OOMEHHBI M JOHOPHO-aKIENTOpHBINH). BomopoaHas cBs3b. BajgeHTHOCTh. DIEKTPOOTPHUIATEIBHOCTb.
Crenens okucieHus. MIoHbI: KATHOHBI U AHUOHBI.

BemectBa MOJEKYISIPHOTO U HEMOJIEKYJISIPHOTO CTPOEHMS. 3aKOH ITOCTOSIHCTBA COCTaBa BEIIECTBA. THIbI KPUCTAUIMYECKUX PEMIETOK. 3aBUCUMOCTh
CBOMCTBA BEILECTB OT TUIIA KPUCTAJUIMYECKOU PEIIETKH.



[TonsaTue o nucnepcHbIX cucreMax. VICTHHHBIE U KOJUIOMAHBIE PacTBOPLI. MaccoBas 1015 BEIECTBA B pacTBOPE.

Knaccugukanus Heopranuyeckux coequHeHuil. HomeHknaTypa HeopraHmdeckux BellecTB. ['eHeTHueckass CBsI3b HEOPraHUYECKUX BELIECTB,
IIPUHAUICKAUX K PA3TIMYHBIM KJIACCAM.

Xumnueckas peakuus. Kiaccuuxanuss XMuMHUYECKUX PeakLui B HEOPraHMYECKON U OPraHMYeCKOW XMMUHU. 3aKOH COXPaHEHHUS MACChl BELIECTB, 3aKOH
COXPaHEHHUsI U IPEBPALLCHUS] SHEPTUU IPU XUMUUECKUX PEAKLINAX.

CkopocTb peakuuy, e€ 3aBUCUMOCTb OT Pa3JIM4HbIX (pakTopoB. OOpaTuMsble peakuu. XUMHU4Yeckoe paBHOBecue. DaKkTOPbI, BIUAIONUE HA COCTOSHUE
xumuueckoro pasHosecus. [Ipunnun Jle larense.

OnexkTponauTHyeckas quccoruanus. CHiibHbIE U c1alble 37eKTposinThl. Cpeia BOAHBIX PaCTBOPOB BEIIECTB: KUCIIAs, HEUTpaibHas, ILEI0YHAas.

OKHCIUTENBHO-BOCCTAHOBUTEIIBHBIE PEAKLIUH.

Pacuérpl o ypaBHEHUSAM XMMUYECKUX PEAKLM, B TOM YUCJIE TEPMOXMMHUYECKUE PAcu€Thl, pacyEThl C HUCIIOJIb30BAHUEM IOHATUS «MaccoBas J0Js
BELIECTBAY.

OcCHOBBI HEOPraHUYeCKOl XMMHUHU

Hewmerannel. Ilonoxenue HemeramioB B Ilepuoguueckoil cucreme xumudeckux anemeHnTos JI. M. MenzaeneeBa 1 0COOEHHOCTH CTPOCHHS aTOMOB.
dusnuecKue CBONCTBa HEMETAIIOB. AJIIOTPONHS HEMETAJUIOB (Ha MpUMEpe KUCIopoa, cepbl, hocdopa u yriaepona).

XUMHUECKHE CBOWCTBA BA)XKHEHIIMX HEMETa/UIOB (rajlore€HoB, cepbl, a3oTa, ¢ocdopa, yriepoga M KpPeMHHUS) M HUX COEAMHEHUH (OKCHIOB,
KHCJIOPOJICOIEPIKALIUX KUCIIOT, BOAOPOHBIX COSAMHEHUN).

[TpuMeHeHnEe BaXHENIINX HEMETANIOB U UX COCIMHEHHM.

Mertannsl. Ilonoxenue meramioB B [lepuoaudeckoii cucreme xumuueckux snemeHToB Jl. M. MenneneeBa. OcoOEHHOCTH CTPOEHHS 3IEKTPOHHBIX
00o0J104eK aTOMOB MeTasuioB. O0mue Gusnueckue cBoiicTBa MetamioB. CrijiaBsl METAIOB. DIEKTPOXUMHUECKUH sl HAPSHKEHUH METalIoB.

XUMHYECKUE CBOMCTBA BAKHEUIITUX METAIIOB (HATPUM, KaJIWH, KaJIbIIUA, MarHUH, AIIOMUHUN, IIUHK, XPOM, KeJIe30, ME/Ib) U UX COSTUHEHUH.

O611me cnocoObl moyyeHust MeTaylioB. [IpuMeHeHne MeTaioB B ObITY M TEXHUKE.

Pacuérbl Maccel BemecTBa MM 00bEMa ra3oB MO M3BECTHOMY KOJIMUYECTBY BEIIECTBA, Macce WM OOBEMY OJHOTO M3 YYaCTBYIOUIMX B PEAKIUU
BEILIECTB, pacu€Thl Macchl (00bEMa, KOJIMUYECTBA BEIIECTBA) MPOAYKTOB PEAKIMH, €CIIM OJJHO U3 BEIECTB UMEET IPUMECH.

JesaATeIbHOCTD YeJIOBeKa 1 XMMHUYeCKHe BellecTBa

Ponp xumuu B oOecriedeHUH HKOJIOTHUECKOM, SHEPreTHYecKoil M MHIEeBOW 0e30MacHOCTH, Pa3BUTUU MeAUUUHBL. [IoHSATHE O Hay4YHBIX METoJax
MO3HAHUS BEIIECTB U XUMUYECKUX PEaKIUil.

[IpencraBnenus 00 00MIKMX HAYYHBIX MPUHLMIIAX POMBIIIIEHHOTO MOTYyYeHHs BaXKHEHIIINX BEIECTB.

UenoBek B MUpPE BEUIECTB M MaTEpHaJiOB: Ba)KHEWIINE CTPOUTEIbHBbIE MaTepHallbl, KOHCTPYKIIMOHHBIE MaTepuaibl, KPacku, CTEKJO, KepaMHKa,
MaTepHabl AJIs SJEKTPOHUKH, HAHOMATEepHaJibl, OpPraHMYeCKre U MUHEpaJIbHbIE YI00peHHsI.

XuMHS U 3I0pOBbE YeJIOBEKa: MpaBUjIa MCIOJb30BaHUS JIEKAPCTBEHHBIX IMpPENapaToB, MpaBuja O€30MacHOr0 HUCIOJIb30BaHUS MpPEnapaToB ObITOBOM
XUMHH B IOBCEHEBHON KHU3HU.



INVIAHUPYEMBIE OBPA30BATEJIBHBIE PE3YJIBTATbBI

JIMYHOCTHBIE PE3YJIBTATBI

1) chopMUPOBaHHOCTh POCCHUCKON TPaKITAHCKOW HWICHTUYHOCTH, MATPHOTU3Ma, YBaKEHHS K CBOEMY HAapOAy, YyBCTBa OTBETCTBCHHOCTH IeEpe]
PonuHon, ropnocty 3a cBOM KpaH, cBOXO PoauHy, mponuioe U HacTosIee MHOTOHALMOHAIBHOIO Hapoaa Poccuu, yBakeHHE TOCyIapCTBEHHBIX CHUMBOJIOB
(rep6, nar, rumH);

2) cOPMUPOBAHHOCTh T'PAKIAHCKOW MO3UIMU aKTHBHOTO M OTBETCTBEHHOI'O YJIEHa POCCHICKOr0 OOIIECTBA, OCO3HAIOIIETO CBOM KOHCTUTYIIMOHHBIC
npaBa M OOS3aHHOCTH, YBA)XKAIOLIET0 3aKOH W IPaBOINOPAAOK, OO0JaJAIONIEro YyBCTBOM COOCTBEHHOI'O JOCTOMHCTBA, OCO3HAHHO HPUHUMAIOIIETO
TpaJMLIMOHHbIEC HALIUOHAIbHBIE U 00IIEYEIOBEUECKHE I'YMaHUCTHYECKUE U JEMOKPAaTUYECKHE LIEHHOCTH;

3) rOTOBHOCTB K ciIyeHHI0 OTeuecTBy, €ro 3aliuTe;

4) chopMHUPOBAHHOCTH MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH M OOLIECTBEHHOW MPAKTUKHU, OCHOBAaHHOTO Ha
Jajore KyJnbTyp, a TaKXKe pasjInyHbIX (POpM OOIECTBEHHOI0 CO3HAHUS, OCO3HAHNE CBOETO MECTA B MOJIUKYJIBTYPHOM MHUPE;

5) chopMUPOBAaHHOCTH OCHOB CaMOPA3BUTHS U CAMOBOCIIMTAHHUS B COOTBETCTBHH C OOIICUYEIIOBEUYECKUMH LIEHHOCTSIMH U HICaJaMU TPaKIAHCKOTO
o0111ecTBa; TOTOBHOCTh U CLIOCOOHOCTh K CAMOCTOSITEIbHOM, TBOPYECKON M OTBETCTBEHHOM IEATEIbHOCTH;

6) TOJIEpaHTHOE CO3HAHUE U TIOBEICHUE B IOJUKYJIBTYPHOM MHPE, TOTOBHOCTh U CIIOCOOHOCTH BECTH IHAJIOT C IPYTUMH JIIOJbMH, JOCTHTaTh B HEM
B3aMMOIIOHMMAaHUS, HAXOAUTh OOIME LEIH U COTPYIHUYATh JUISl UX JOCTHXKEHUS, CHOCOOHOCTh MPOTUBOCTOSITh UAEC0JIOTUN SKCTPEMHU3MA, HAIlMOHAIN3MA,
KceH0(oOUH, TUCKPUMHUHAIINY 110 COLUATbHBIM, PETUTHO3HBIM, PACOBBIM, HAIIMOHAJILHBIM ITPU3HAKaM U IPYTUM HETaTUBHBIM COL[MAJIbHBIM SIBICHUSM;

7) HaBBIKM COTPYJHHYECTBA CO CBEPCTHUKAMH, JI€TbMHM MJIQJILIETO0 BO3pacTa, B3pOCIBIMH B 00pa3oBaTENbHOM, OOLIECTBEHHO IOJIE3HOM, yueOHO-
HCCJIEIOBATENIbCKOM, MPOEKTHON U IPYTrUX BUJIAX JIEATEIbHOCTH;

8) HpaBCTBEHHOE CO3HAHUE U MOBEJICHHE HAa OCHOBE YCBOEHUS O0IEYETI0OBEYECKUX [IECHHOCTEH;

9) roToBHOCTh M CIOCOOHOCTH K OOpa3OBaHHIO, B TOM 4YHCIIE CaMOOOpa30BaHMIO, Ha MPOTSHKEHWM BCEW JKM3HM; CO3HATEIbHOE OTHOILIEHHE K
HENpepbIBHOMY 00pa30BaHUIO KaK YCIOBUIO YCHEIIHOW MPpodecCHnOHaIbHOM U 00IIECTBEHHOM 1€ TeNbHOCTH;

10) acTeTrUecKkoe OTHOIIEHUE K MUPY, BKJIIOYAs 3CTETUKY ObITa, HAYYHOTO U TEXHUUECKOTO TBOPUECTBA, CIIOPTA, OOIIECTBEHHBIX OTHOIIEHUM;

11) npunsTHE N peaau3almio IEeHHOCTEH 3I0pOBOT0 U 6e30MmacHoro o0pasa KM3HU, HOTPEOHOCTH B (PU3NYECKOM CaMOCOBEPIIEHCTBOBAHUH, 3aHATHIX
CIIOPTUBHO-03/I0POBUTENILHOM J1€ATENbHOCTHIO, HETIPUSATHE BPEIHBIX MPUBBIYEK: KypeHUsl, yIOTPEOJIEHUS aIKOT0JIsl, HAPKOTHUKOB;

12) 6epexxHoe, OTBETCTBEHHOE M KOMIETEHTHOE OTHOLICHHE K (PU3MUECKOMY U TCHXOJOTHYECKOMY 3/I0pOBbIO, KaK COOCTBEHHOMY, TaK M JPYTHUX
JI0JIel, yMeHHe OKa3bIBaTh NEPBYIO MOMOIIb;

13) oco3HanHBbIi BBIOOp Oyaymiel npodeccur M BO3MOXKHOCTEH peanu3aliii COOCTBEHHBIX JKM3HEHHBIX IJIAHOB; OTHOIIEHUE K MPOoeCCHOHATBHON
JESTEIbHOCTH KaK BO3MOKHOCTH Y4acCTHUs B PELICHUU JINYHBIX, OOIIECTBEHHBIX, TOCYAaPCTBEHHBIX, OOIIEHAIIMOHATIBHBIX MPOOJIeM;

14) chopMHPOBAHHOCTH SKOJIOTMYECKOIO MBIIUICHUS, MOHUMAHUS BIUSHHUS COLUAIbHO-)KOHOMHUYECKUX IPOILIECCOB HAa COCTOSHUE MPHUPOTHON U
COLIMAJILHOW CpeJibl; MPUOOPETEHHE OTbITa SKOJIOr0-HANIPABIEHHOM 1€ TEIbHOCTH;

15) oTBETCTBEHHOE OTHOIIEHHE K CO3JJaHUI0 CEMbH Ha OCHOBE OCO3HAHHOTI'O NPUHATHS LICHHOCTEN CEMENHOM KU3HU.



METANPEIMETHBIE PE3YJIbTATHI

MeranpenmeTHble pe3ynbTaThl OCBOCHHUS OCHOBHOM 00pa30BaTeIbHOM MPOrpaMMBbl I0JIKHBI OTPaXaTh:

1) ymMeHue caMOCTOSITETILHO ONPEAEIATh LENU JeSITEIbHOCTH U COCTABIIATH IUIAHBI IEITENFHOCTH; CAMOCTOSITEIIbHO OCYILIECTBIISATh, KOHTPOJIUPOBATH U
KOPPEKTUPOBATh JIEATEIIBHOCTD; UCIOJIb30BaTh BCE BO3MOXKHBIE PECYPChI JJIsl JIOCTUKEHHUS IOCTABJICHHBIX LEJIEeH M peaau3aliy IUIaHOB JIESTeIbHOCTH;
BBIOMPATH YCHEUIHBIC CTPATETHH B PA3IMYHBIX CHUTYaLUsAX;

2) yMeHHEe MNpPOJYKTUBHO OOILATHCSI M B3aUMOJICHCTBOBaTH B IIPOLIECCE COBMECTHOM MAEATENBHOCTH, YYUTHIBATh IMO3ULUM JAPYIMX YYAaCTHHKOB
JeSITebHOCTH, YPPEKTHBHO pa3pemaTb KOH(QIMUKTHI,

3) BiageHHe HaBbIKaMM [103HABATEIbHOM, y4eOHO-NCCIIE0BATENbCKON U IPOEKTHON 1€ TEIbHOCTH, HaBbIKAMH pa3peleHus npodsieM; ciocoOHOCTh U
TOTOBHOCTb K CAMOCTOSITEIIbHOMY ITOMCKY METOA0B PELICHUs IPAKTUYECKUX 3a/1a4, IPUMEHEHUIO Pa3JIYHbIX METO/I0B MIO3HAHMS,

4) TOTOBHOCTh M CLIOCOOHOCTB K CAMOCTOSITENIbHONW HH(DPOPMAITMOHHO-TIO3HABATEILHON IS TEbHOCTH, BIIaJICHNE HABBIKAMH TTOYYEHHUS HEOOXOAUMON
UH(OPMAaLIMU U3 CIIOBApeil pa3HbIX TUIIOB, yMEHUE OPUEHTUPOBATHCS B PA3IMUYHBIX UICTOUHUKAX UH(POpPMALMU, KPUTUUECKH OLIEHUBATh U UHTEPIPETUPOBAThH
UH(POPMALINIO, TTOTY4aeMYIO U3 PA3INIHBIX UCTOYHUKOB;

5) yMeHMe WUCHIONB30BaTh CpeicTBA HMH(OPMAIMOHHBIX W KOMMYHHUKALMOHHBIX TexHoiorui (nasee - WKT) B pemeHMM KOTHUTHBHBIX,
KOMMYHHKATHBHBIX M OPTaHU3aI[MOHHBIX 337ad C COOJIOAeHHWEM TpeOOBaHUI SPrOHOMUKH, TEXHHKH O€30IacCHOCTH, THTHEHBI, PecypcocOepeskeHwus,
IPaBOBBIX U ITUYECKUX HOPM, HOPM HH(POPMALIMOHHOM 0€30MacHOCTH;

6) yMEHHE OTIpeNIeNATh Ha3HAuUCHHE U (PYHKIUHU Pa3IMYHBIX COIMATBHBIX HHCTUTYTOB;

7) yMEHuEe caMOCTOATENbHO OLICHMBATh M MPUHUMATh PELICHHUs, ONPEAESIOIINe CTPATETUI0 MOBEACHUS, C YUETOM I'PaXKAAHCKUX M HPABCTBEHHBIX
IIEHHOCTEI;

8) BnajeHHe SA3BIKOBBIMH CPEJICTBAMU - YMEHHE SICHO, JIOTMYHO M TOYHO M3JIaraTh CBOIO TOYKY 3pEHHsS, MCIOJIb30BaTh a/JE€KBATHBIEC S3bIKOBBIE
CPENCTBa;

9) BnajieHue HaBBIKAMHU I103HABATEIbHOM pe(IEKCHH KaK OCO3HAHUS COBEpIIAEMBIX IEHCTBUH M MBICIUTEIBHBIX MPOLECCOB, UX PE3yIbTaTOB U
OCHOBAHMH, TPAHUI] CBOETO 3HAHUS Y HE3HAHUS, HOBBIX [TO3HABATEIBHBIX 33/1a4 U CPEJCTB UX JTOCTHXKEHUSI.

INPEJIMETHBIE PE3YJIBTATDBI

B cocTaBe mpenMeTHBIX pe3ysbTaTOB IO OCBOSHHUIO 00s3aTENIbHOTO COJIEpKaHusl, YCTAaHOBJIEHHOTO JaHHOU (eaepanbHON 00pa3oBaTeIbHON MPOrpaMMoii,
BBIJICJIAIOT: OCBOEHHBIE OOYYarOIIMMUCS HAay4dHble 3HAHUS, YMEHHsSI M CIIOCOOBI JEHCTBHM, cnenuduueckue JUis MpeIMeTHOH o0nacTh «XUMHS», BUIBI
NESTeIbHOCTH 110 MOJIYYeHHIO0 HOBOT'O 3HAaHUS, €r0 HHTEPHpPETaIH, IPeoO0pa30BaHUIO U TPUMEHEHHUIO B Pa3IMUHbIX YUYEOHBIX U HOBBIX CUTYalUsX.

[IpenmeTHbIe pe3ynbTaThl OTPAXKAIOT CHOPMUPOBAHHOCTH Y OOYUAIOLIMXCS CIEIYIOIUX YMEHUI:

10 kaace

1) chopMHPOBAaHHOCTH TPENCTABICHUI O MECTe XUMHUU B COBPEMECHHON Hay4YHOW KapTHHE MHpa; MMOHMUMAaHHE POJIM XUMHU B (POPMHPOBAHUH
KpYyrosopa 1 (pyHKIIMOHAIBHOM IpaMOTHOCTH YEJIOBEKA JIJIsl peIIeHHs MPaKTHUECKUX 3a71ay;

2) BJaJieHHE OCHOBOIOJATAIONIMMH XHMHYECKUMH TTOHATHAMH, TEOPUSIMHU, 3aKOHAMH M 3aKOHOMEPHOCTSIMH; YBEPEHHOE IMOJIb30BaHUE XUMUYECKOM
TEPMUHOJIOTUEN U CUMBOJIMKOM;



3) BiIajiecHHEe OCHOBHBIMM METOJIAMH HAyYHOTO MO3HAHUS, MCIOJIb3yeMbIMH B XMMHH: HAOJIOJCHUE, ONMUCAHKE, M3MEPEHHUE, SKCIICPUMEHT; YMCHHE
00pabaTbIBaTh, OOBSACHATH PE3YyIbTaThl IMPOBEICHHBIX ONBITOB W JEJNaTh BBIBOJABI, TOTOBHOCTh M CIIOCOOHOCTH METOJBI NMO3HAHMS TNPH PEHICHUH
NPaKTUYECKUX 3a/1a4;

4) chopMHUPOBAHHOCTH YMEHHSI IaBATh KOJIMUECTBEHHBIC OLICHKH M IPOBOJIUTH PACUYEThI [0 XUMUYECKHM (GOopMyliaM ¥ YpaBHEHHSIM;

5) BrasieHHe NpaBUJIAMU TEXHUKU 0€30MACHOCTH IPH UCIIOJIb30BAHUM XMMUUECKHIX BEIICCTB;

6) chOpMUPOBAHHOCTH YMEHUS KIACCH(DUIIMPOBATH OPraHUYECKHE BEIIECTBA M PEAKIIUK I10 Pa3HBIM MIPU3HAKAM;

7) chopMHPOBAaHHOCTh YMECHHUSI OMUCHIBATH M PA3IMYaTh H3yYCHHBIC KJIACChl OPraHMYECKUX BEIIECTB;

8) chopMupOBaHHOCTH YMEHHS [EJaTh BBIBOJBI, YMO3AKIIOUYEHHS W3 HAOIIOJCHUI, XHUMHYECKUX 3aKOHOMEPHOCTEH, NMPOTHO3UPOBATh CBOMCTBA
HEHM3YYEHHBIX BELIECTB 110 aHAJIOTHH C U3YYCHHBIMU;

9) chopMHPOBAaHHOCTh YMEHHUSI CTPYKTYPUPOBATh U3YyUCHHBIN MaTepHal U XUMHYCCKYIO HH(POPMAIIHIO, TIOIy4aeMYFO U3 Pa3HbIX HCTOYHUKOB;

10) chopMupOBaHHOCTH COOCTBEHHO MO3UIIMY 10 OTHOLICHMIO K XUMUYECKOil HH(OpMAIH, MOTyd4aeMoi U3 pa3HbIX HCTOYHHKOB;

11) chopMHpPOBaHHOCTE YMEHHUSI aHAJIU3UPOBATh W OLICHUBATH IOCIEJCTBUS TPOU3BOJICTBEHHON U OBITOBOM JEATEILHOCTH, CBS3aHHOH C
nepepabOTKOI OpraHNYECKUX BELIECTB;

12) omiazeHue OCHOBaAMU HAYYHOT'O MBIIIJICHHUS, TEXHOJIOTUEH UCCIICI0BATEIBCKOM U IIPOCKTHOM JESITEbHOCTH

13) chopMUpPOBAHHOCTH YMEHUS IIPOBOAUTH KCIICPUMEHTBI Pa3HOU TUIAKTUYECKOI HApaBICHHOCTH;

14) chopMHpPOBaHHOCTh yMEHHs OKa3blBaTh MEPBYIO IMOMOINb IPH OTPABJICHUSX, OXKOTaX W JPYTMX TpaBMax, CBA3aHHBIX C BELICCTBAMU U
1a00paTOpPHBIM 000PYIOBAaHUEM.

11 kaace

1) chopMUpOBAaHHOCTH TPEACTABICHUI O MECTE XUMHU B COBPEMEHHOM HAy4yHOW KapTHHE MHpa; MOHMMAaHWE POJIM XUMHH B (POPMUPOBAHUU
Kpyro3opa 1 QyHKIIMOHAIBHON TPAMOTHOCTH YelIOBEKa JJIsl PEeIICHUs PAKTHUECKUX 3a7a4;

2) BIaJieHUE OCHOBOIOJIATAIONIMMUA XUMUYECKUMHU TOHSTUSMU, TEOPUIMH, 3aKOHAMHU M 3aKOHOMEPHOCTSIMU;, YBEPEHHOE IMOJIH30BAHUE XUMHUYECKOM
TEPMHUHOJIOTUEN U CUMBOJIMKOM;

3) BIazeHNE OCHOBHBIMH METOJaMH HAYYHOTO TO3HAHUS, MUCIOJIb3YEeMBbIMH B XHMUH: HAOJIOJIEHUE, OMHMCAHHUE, U3MEPEHHUE, IKCIIEPUMEHT; YMECHHE
00pabaTeiBaTh, OOBSCHATH PE3YIbTAThl MPOBEACHHBIX OMBITOB U JI€TIaTh BHIBOJIBI; TOTOBHOCTh M CIIOCOOHOCTh MPUMEHSTh METO/IbI MO3HAHUS TP PEIICHUU
MPAKTUYECKUX 3a]1aY;

4) chopMHPOBAHHOCTh YMEHHUS JaBaTh KOJTMYECTBEHHBIE OIEHKU U TIPOBOIUTE PACUYETHI IO XUMHUECKUM (DOPMYITaM U ypaBHEHUSIM;

5) BnazieHUE paBUIaMH TEXHUKH O€30TTaCHOCTH NP UCIIOIH30BAHUN XUMUYECKUX BEIIECTB;

6) copMUPOBAHHOCTH COOCTBEHHOI MO3HIIMH MO OTHOLIEHUIO K XMMUUYECKON HH(pOpMAIHK, TOTy4aeMON U3 pa3HbIX UCTOYHUKOB.

Bl/l}]bl ACATECJIBbHOCTH, HAIIPABJCHHDBIC HA TOCTHKCHHUE PE3yJibTaTa

Bunbl yueOHOM 1eATeTbHOCTH yUaIuXCsl:

1. [Mapuayro. Dto paboTa ydamierocs ¢ neaarorom (WM CBEPCTHUKOM) OJWH Ha ofuH. Takoe oOydeHHe MPHUHITO Ha3bIBaTh WHIWBUIyaJbHBIM. B
IIKOJIAX OHO TIPUMEHSETCS PEJKO B CBSI3M C HEJIOCTATOYHBIM KOJMYECTBOM BpeMeHHU y yuuteds. [IIupoko ncrmonb3yeTcs mpu AOTOTHUTEIBHBIX 3aHITHIX U
pETNEeTUTOPCTRE.



2. I'pynmoByto, KOrza y4uTellb OJHOBPEMEHHO OOydaeT LEeylo TpYHIy yYalluxcs Wi Ienblid kinace. s Takoil (opMbl XapakTEpHO Pa3leNbHOE,
CaMOCTOSITEJIbHOE BBIMOJIHEHUE yJallUMKCA Y4eOHBIX 3a/laHUil C MOCIENYIOUMM KOHTPOJIEM pe3yibTaToB. Takyto ¢opMy elle Ha3bIBalOT OOIIEKJIACCHON
Wi GPOHTATIBLHON paboTOM.

3. KomnextuBHyro. OT0 camas cioxHas ¢opma OpraHM3alMd JAeATesbHOCTH ydamuxcs. OHa BO3MOXHA, Korja Bce oOydyaeMmble aKTUBHBI U
OCYILIECTBIISIOT 00y4deHue Apyr apyra. TUUYHBI TpUMEp KOJJIEKTHB HOM (hopMbI-paboTa yyamuxcs B Hapax CMEHHOTO COCTaBa.

4. NUnpuBuayanbHo-060co0sieHHyr0. Ee erie 4acto Ha3bIBalOT caMOCTOATEIbHON paboTol ywalerocs. BeinoiaHeHne peOeHKoM JoMaliHed padoThl -
BOT TUIIMYHBINA IIpUMeEp Takoi Gpopmbl yued Ho# aedrenbHOCcTU. LIInpoko mpuMeHsieTcs U Ha ypoKax B 001eo0pa30BaTeNIbHBIX yUpexaeHusX. KoHTponbHbIe
U CaMOCTOSITEIbHbBIE Pa0OThI, CAMOCTOSATEILHOE BBIMOJIHEHUE 3a/IJaHUH Yy IOCKH WM B TETPaIU B XOJI€ YPOKa TOXKE OTHOCATCS K 3TOH popme.

Kpurepuu 1 HOpMBbI OLIEHKU 3HAHUI 00y4AIOIUXCH:
1. OueHka yCTHOTO OTBeTA.
OT1MeTKAa «5»:
- JIaH MOJHBIA U NPABUJIBLHBINA OTBET HA OCHOBAHUU M3YUYEHHBIX TEOPUI,
- MaTepua U3JI0KEH B OIPEEIICHHON JJOTHUECKOM MMOCIIe0BATENbHOCTH, JIUTEPATYPHBIM S3BIKOM,
- OTBET CaMOCTOSTEIIbHBIN
- BO3MO)XHA 0JIHA HECYILIeCTBEHHAas! OIIMOKA.
OTMeTKAa «4»:
- JIaH MOJIHBINA U MPABUIIbHBIN OTBET Ha OCHOBAHUH M3YUYEHHBIX TEOPHIA,
- MaTrepHuall U3JIOKEH B ONPEIeTICHHOM MOCIIeI0BATEIHbHOCTH,
- OTBET CaAMOCTOSTEJIbHBIN
- JIOMYIICHBI 2-3 HECYIIECTBEHHBIE OITMOKH, UCTIPABIIEHHBIC 110 TPEOOBAHUIO YUUTENS, UM JaH HETIOJHBIA U HEUETKHI OTBET.
OtMmeTKAa «3»:
- J1aH TIOJIHBIN OTBET, HO MPH 3TOM JIOMYIIEHA CYIIECTBEHHAS ONTHOKA MIJIM OTBET HETMOJIHBIN, TOCTPOSH HECBSIZHO.
OTMeTKAa «2»:
- OTBET 0OHAPYKMBAET HETIOHUMAHUE OCHOBHOTO COJIEp KaHMs Y4eOHOTO MaTepHaa,
- IOTIYIIIEHBI CYIIECTBEHHBIE OITHOKH, KOTOPHIE YUAIIUHCS HE MOKET HCIIPABUThH MIPH HABOASIIUX BOMPOCAX YIUTETIS.
2. OueHka yMeHH# pemiaTh pacyeTHbIE 3212491
Onenka «5»:
- B IOTHYECKOM PACCYKJICHUHU U PEIICHUH HET OIINOO0K, 3a/jaua pelieHa palioHalIbHBIM CIIOCOO0M;
Onenka «4»:
- B JIOTUYECKOM PACCYKJECHUU U PEIICHUS HET CYIIECTBEHHBIX OIIMOOK, HO 3a/laya pellieHa HePallMOHAIBHBIM CITIOCOOOM, WU JIOMYIIEHO He Oolee
JIBYX HECYITIECTBEHHBIX OITHOOK.
Onenka «3»:
- B JIOTHYECKOM PaCCYKJICHUH HET CYIIIECTBEHHBIX OITHOOK, HO JOIMYIIEHa CYIIECTBEHHAs ONTMOKA B MATEMAaTHYECKUX pacyeTax.
Onenka «2»:
1. UMeeTcst CYIIECTBEHHBIE OMMOKH B JIOTHYECKOM PACCYKJICHUH U B PEIICHUU;
2. OTCYTCTBHUE OTBETA Ha 3aJJaHUE.



3. OueHka MUCbMEHHBIX KOHTPOJIBHBIX PadoT
Onenka «5»:
- OTBCT HOJIHBII>'I nu HpaBHJIbHBIﬁ, BO3MOXHa HecyH_[eCTBeHHaSI OIJ_II/I6Ka.
Onenka «4»:

- OTBCT HGHOJIHBIP'I NJiIn ,HOHYH_ICHO HC 60.]166 IIBYX HGCyIJ_ICCTBeHHBIX OH_II/IGOK.
Onenka «3»:

- paboTa BBINIOJIHEHA HE MEHEE YeM HAIOJIOBUHY, JOIMYIIEeHA OJ[HA CYIIECTBCHHAS OIIMOKA U TIPU STOM JBE-TPU HECYIIECTBEHHBIC.
Onenka «2»:

1.paboTa BBINOIHEHA MEHBIIIE YeM HAIIOJIOBHHY HIIH COACPKUT HECKOJIBKO CYLIECTBEHHBIX OIIHOOK;
2. paboTa HE BBIMOJHEHA.

[Tpu orieHKe BBIMOTHEHUS TMCbMEHHOM KOHTPOJIBHON pabOThl HEOOXOAUMO YUUTHIBATh TPEOOBaHUS €MUHOTO Opdorpaduueckoro pexuma.

4. OneHKa TeCTOBBIX padoT

TecTsl, cocTosilue U3 MATH BOMPOCOB MOXHO HCIIOIB30BATh MOCIE U3YYCHUs Kaxaoro Mmarepuania (ypoka). Tect uz 10-15 BonpocoB ucnoib3yercs
JUTSL IEpUoIn4ecKoro KouTpois. Tect u3 20-30 BOIPOCOB HEOOXOAUMO UCIIOIB30BATH JIJISI HTOTOBOTO KOHTPOJISL.

[Tpu orieHUBaHUY KCIIONB3YETCs CIICIYIOIIAs [ITKaja;

JUISL TECTAa U3 AeCATH BOIPOCOB! st Trecta u3 30 BONpocos:

HET OIMMOOK — OIIEHKA «5»; 25-30 mpaBUIIBHBIX OTBETOB — OIEHKA «5);
OJTHa — JIBE OLIMOKU — OLIEHKA «4»; 19-24 npaBUIBHBIX OTBETOB — OIIEHKA «4»;
TPH — YETHIPE OIINOKU — OLIEHKA «3»; 13-18 mpaBMWIIBHBIX OTBETOB — OIIEHKA «3»;

IISTh ¥ 00JIee OMIMOKOK — OIIEHKA «2».
MeHblIe 12 nmpaBUIIbHBIX OTBETOB — OLICHKA «2).



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC

Ne | HaumenoBanue pasgesnoB M | KoandecTrBo | diiekTpoHHblie (HuppoBbIE)

/1 | TeM NPOrpaMMblI 4acoB

o0pa3oBaTejbHbIe PeCypChl

/lesiTeJIbHOCTD YYUTEJISl C y4eTOM padoueit
NPOrpaMMbl BOCIIMTAHHUS

Pazgen 1. CraHoB/ieHHe OpraHu4ecKOi XUMHMHU KaK HAyKu (44)

1.1 | Opranuueckas XUMHUSL. 4
XUMHUECKOe CTpOCHHUE —
IpUYMHA MHOT000pa3us
OpPraHUYECKUX COCIMHEHUH.

A. M. byrnepos —
OCHOBOITOJIO’KHUK OPraHUYECKON
XUMHH.

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

®opMupoBaHUe NATPHOTHYECKOT0 BOCIIUTAHUSA:
3HATH/MIOHUMATh/YMeETh ONpee/sTh.

- pOJIb  OTCUECTBEHHBIX YyYEHBIX B
oprannueckoit xumun(A.M.byTiepoB)
@opMHUpoOBaHUE HAYYHOTO MHUPOBO33PEHUSI:

- OOBACHATH MPUIMHBI MHOT000pa3Hs OPraHUYEeCKUX
BCIIICCTB.

pa3BUTHHA

Paznen 2. YauBuTeAbHBIIH MUP YriieBoaopoaoB ( 124)

2.1 | ITapadunsr 2

https://edu.skysmart.ru/homework/new/613

2.2 | Coenuuenus c KpaTHbIMHU 5
CBSI3SIMH (QJIKCHBI, JIKAJIUCHBI U

®dopMupoBaHue IKOHOMHYECKUX 3HAHUM !
3HATH/IIOHUMATH/YyMETh XapaKTepHU30BaTh.

- COCTaB U OCHOBHBIE HAIIPaBJICHUs MCIOJIb30BAHUSA U
nepepadoTKKU HEPTU U IPUPOJIHOTO Ta3a;

- yCTaHaBIMBaThb 3aBHCHMOCTb MEXIy OO0beMaMH
MOOBIUM TPUPOAHOTO raza u HepTu B PO u GromxeToMm.
D®opMHUPOBAHME IKOJOTHYECCKUX 3HAHUM:
3HATH/IIOHNMATB/YMeTh ONPeNeJIsATh!

- MpaBWJIa HKOJOTMYECKH T'PAMOTHOTO TMOBEICHUS H

QJIKHHBI). https://onlinetestpad.com/
Peaknun MOJIUMEPHU3ALIUH.
[Tonumepsr.

2.3 | ApeHbl U UX IPOU3BOJIHBIE 5

https://learningapps.ora/

Oe3omacHOro oOOpalleHuss ¢ MPUPOJHBIM Ta3oM U
He(TenpoAyKTaMHU B OBITY U Ha IIPOU3BOJICTBE;

- OKOJIOTMYECKHE IIOCIEACTBUS pa3luBa HePTH U
cr1ocoObl 6OPHOBI C HUMHU.

®opMHpPOBaHNEe HPABCTBEHHOI0 BOCIIMTAHUS:
3HATH/IOHUMATH/YMETh ONPeAeJIATh:

- B3aUMOCBSI3b MEXAYy H3y4aeMbIM MaTepuajoM H
Oynyie mpodecCHOHATBHON NeITeTbHOCTHIO.
@opMHpPOBaHNEe NATPHOTUYECKOT0 BOCTIUTAHUSA:



https://resh.edu.ru/subject/29/10/
https://edu.skysmart.ru/homework/new/613
https://onlinetestpad.com/
https://learningapps.org/

-  pOJb  OTEYECTBEHHBIX YYEHBIX B  Pa3BUTHH
oprannyeckon  xumuu  (M.I'.  Kyuepo, H.J.
3CIMHCKU).

Paznen 3. Oprannveckue COeTHHEHHS ¢ KHCJIOPOACOAEPKAIUMH QYHKIIHOHAIbHBIMH
rpynnamu ( 134)

3.1

Oprannyeckue COCIMHEHUS C
TUAPOKCUIBHOM IPYIIION

https://onlinetestpad.com/

3.2

IIponsBoaHbBIE  YIIIEBOAOPOIOB,
colepkaiie  KapOOHWIbHYIO,
KapOOKCHIILHYIO M QJIbJICTHIHYIO
(byHKIIMOHATIbHBIE TPYIIIbL.
Kupsl

https://learningapps.org/

3.3

Caxapa: ciajkue M HECIaJIKue
(yrmeBojbl)

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

®opMHpoOBaHUE HAYYHOTO0 MHUPOBO33PEHUS:
3HATH/IOHUMATH/YMETh ONPeAeJsATh.

- OObsCHEHHE MaTEpUAIBHOTO €IUHCTBA BEIIECTB
PUPOJBI ITyTEM YCTAHOBJIEHMS T€HETUYECKOM CBS3U
MEX1y K1acCaMU OpraHMYECKUX BEILECTB.

- YCTaHaBIMBaTh [PUYMHHO-CIICJICTBEHHBIE CBSA3U
MEXJy CTPOCHHMEM, CBOHCTBAMM U IPUMEHEHHEM
OpraHMYECKUX BEIIECTB.

®opMupOBaHMe IKOJTOTHIECKNX 3HAHMIA:
3HATH/IIOHUMATH/YMeETh ONpPelefiTh!

- MpaBHJIa 3KOJOIMYECKH IPaMOTHOTO M 0O€3011acHOro
oOpallleHusl ¢ TOPIOYUMH U TOKCHUYHBIMH BEILECTBAMU,
CMC B ObITY U OKpY’Karollen cpee;

- MpaBWJIa TEXHUKU O€30MacHOCTU MPU BHIIOJHEHUH
MPaKTUYeCKUX paboT ¢ nenabio  (GOPMHPOBAHUSA
OEpeXKHOrO0 OTHOILIEHUS K CBOEMY 3[0POBBIO H
3I0POBBIO OKPYXKAIOIIMX.

®dopMupoBaHue BAJI€0JOrH4eCKUX 3HAHMI:

- PackpbIBaTh poiib yIJI€BOAOB B JKU3HEAEATEIbHOCTU
OpraH13MOB.

Paznen 4. MoHo- 1 mommpyHKIMoHaI

bHbIE OPraHHYEeCKHe COeTHHEHNs], coep:kamue a3oT ( 5u)

4.1

Hutpocoennnenus. AMMHEI,
AaMHHOKHCIOTEL. belok — 3To
JKU3HB.

5

https://school.mos.ru/

®opMHpoOBaHHE HAYYHOTO MHUPOBO33PECHUS:
3HATH/MIOHUMATH/YMeETh ONpPeefiTh!

- MaTepUaJbHOE E€AMHCTBO BEILECTB IPUPOJIBI MyTEM
YCTAaHOBJICHHS] TE€HETUYECKOW CBSI3W MEXIY KilaccaMu
OpraHMYECKUX BEIIECTB.

- TNPUYHUHHO-CIICZICTBEHHBIE CBA3M MEXIY CTPOCHHEM,
CBOICTBaMM U IPUMEHEHUEM OPTraHUYECKHUX BEIIECTB.
®opMupOBaHNEe NATPHOTHYECKOI0 BOCHUTAHMA:
3HATH/IOHUMATD/



https://onlinetestpad.com/
https://learningapps.org/
https://resh.edu.ru/subject/29/11/
https://school.mos.ru/

-  pOJb OTEUYECTBEHHBIX YYEHBIX B  pa3BUTUHU
AHWJIMHOKPACOYHOU 51 (hapmareBTHUECKOM
npombinuieHHoCTH. (H.H.3uH1H)

dopMupoBaHUE BAJIEOJOTHYECKNX 3HAHUI:
3HATH/TIOHUMATD/

- OMOJIOTUYECKYIO POJIb aMHHOKHCIIOT, Oenkos, JTHK,
PHK.

dopMupoOBaHUE IKOJOTHYECKUX 3HAHMIA:
3HATH/MIOHUMATh/YMeETh ONpee/fATh.

- TpaBWJIa KOJIOTHYECKU T'PAMOTHOTO U 0€30MacCHOT0
oOpallieHus ¢ TOPIOYMMHU U TOKCHYHBIMH BEIIECTBAMU B
OBITY M OKpY>KaroIIeH cpee.

OBLIEE KOJIMYECTBO YACOB
I10 ITPOT'PAMME

34




TEMATHYECKOE IINTAHUPOBAHUE

11 KJIACC

n/n

HanmenoBanue pa3geioB u
TeM NPOrpaMMblI

KoaunuecTBO
JacoB

DJIeKTpOoHHbIe (LM (ppoBbIE)
o0pa3oBaTe/ibHbIC PeCypChl

/lesiTeILHOCTH YUUTEJISI C Y4eTOM padoueii
NMpOrpaMMbl BOCIIMTAHUS

Paznen 1. ®DynapamMmeHTa bHbIE IOHATHSA, 3AKOHBI U

TCOPUHU XHMHUH

1.1 3 @opMupoBaHUE HAYYHOT'0 MHUPOBO33PEHUSI:
Y IuBUTENBHBIN MUP 3HATH/IIOHUMATH/YMeTh ONpPeeJsiTh!
Makpoyactull. [leppoguueckuit - 3Ha4YeHUe nepuoauyeckoro 3akona /[I. 1. Menneneesa
saxon u [lepromueckas . _ /UL OTKPBITHA WM HCKYCCTBEHHOTO CO3JAHUA HOBBIX

https://resh.edu.ru/subject/29/11/ XUMHUUYECKUX DJIEMEHTOB, OTKPBITHS aTOMHOM YHEPIUU;
cuctema /I. 1. Meneneena B
| - Ha OCHOBE nepuoandeckoro 3akona Jl. 1. Menneneesa
CBETC COBPCMCHHOM TCOPHH OOBSICHATh ~ 3aBUCUMOCTb  CBOHCTB  XHUMHMYECKHX
CTPOCHHUA aTOMa. DJIEMEHTOB W O0pa3oBaHHBIX HWMH  BEIIECTB  OT
DIIEKTPOHHOI'O CTPOEHUS AaTOMOB.
1.2 4 PDopMHpOBaHHE HAYYHOT0 MHUPOBO33PCHHS:

CTpyKTypa BeniecTna.
JuBepcuduxaiys BemecTs

https://learningapps.orq/

3HATH/IIOHUMATH/YMeETh ONpPeeJfiTh!
- IPUYNHHO-CJIEJACTBEHHBIE CBA3H MEXAY XMMHYECKOU

CBSI3bIO, THTIOM KPUCTaJUIMYECKOU pemeTKn
COCMHEHUH, UuX (U3NYECKUMH M XUMUYECKUMHU
CBOMCTBAMM;

dopmupoBaHue BAJI€0JIOTHYECKHX 3HAHMH:
3HATH/MIOHUMATD/:

- OMOJIOTUYECKYIO POJIb BOJABI, KOJUIOMAHBIX CHUCTEM B
KI3HH YeJIOBEKa,

DopMUPOBaHHE IKOHOMUYECKUX 3HAHUM:
3HATH/IIOHUMATH/YMeETh ONpPelefiTh!

- MpPUMEHEHHE BOJAbI B INPOMBIIUIEHHOCTH, CEIbCKOM
X03slCTBE, OBITY W W  OCBETHUTb BONPOC O
HEO0OXO0IUMOCTH COEPEKECHUSI BOJHBIX PECYPCOB.
DopMHUpPOBaHME IKOJOTHYECKUX 3HAHUM:
3HATH/IIOHNMATB/YMeTh ONpPeleJsiTh!

- IPUYMHY BOSHUKHOBEHHS MMapHUKOBOTO 3 deKTa u ero



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

BO3MOJKHBIE TTOCIIE/ICTBUS;
- OKOJIOTUYECKH TPaMOTHOE TIOBEJICHUE B OBITY H
OKpYyXalolleu cpee.

1.3

XUMHYECKHE IIpoUeCChI

https://edu.skysmart.ru/homework/new/613

dopmupoBanue IKOHOMMYECKHX 3HAHUIA:
3HATH/IOHUMATH/YMETh ONPeAeJsATh.

-yCTaHaBJIUBATh 3aBUCUMOCTb CKOPOCTH XHMHUYECKOU
pEaKIMM M CMELICHUS XHMHUYECKOTO pPaBHOBECHS OT
pa3nuyHBIX  (AKTOPOB €  LENBIO  ONpPEICTICHHS
ONTUMAJIBHBIX  YCIOBUM IPOTEKAHUA  XUMHUYECKUX
[IPOLIECCOB;

- IPUMEHEHHE IEKTPOJIN3a B IPOMBIIIIEHHOCTH.
®opmupoBaHHNe BAJICOJIOTHYECKHX 3HAHMI:
3HATH/IIOHUMATH/YMeTh ONpPeeJsiTh!

- 3HAUEHHE IPOLIECCOB THUAPOIU3a Ul OOMEHHBIX
[IPOLIECCOB, KOTOpBIE Jexar B OCHOBE
PKU3HEJESATEIIBHOCTH JKUBBIX OPraHU3MOB.

Pa3nes 2. OcHOBBI HeOpraHu4eckom

XUMHUHU

2.1

((I[O6BIBaCMBIe n3 3€MIIN» -
METAJIbI U UX COCIUHCHU S

6

https://edu.skysmart.ru/homework/new/613

PDopMHpOBaHHE HAYYHOTO0 MHUPOBO33PECHUS:
3HATH/IIOHUMATH/YMeETh ONpPeefiTh!

2.2

Mertanmonast

https://onlinetestpad.com/

-IIPUYUHHO-CJIEJICTBEHHBIE CBS3M MEXIYy CTPOCHUEM
aToOMa, XMMUYECKOW CBSI3bIO, TUIIOM KPHUCTAJUITMYECKON

2.3

I'enetnueckas CBSI3b BEIIECTB
HEOPTaHUYCCKOIo 1
OpTraHU4YECKOIr0 COCTaBa

https://school.mos.ru/

pEIIeTKH  METalIoB W MX  COCAMHEHWH, HX
(UBUYIECKUMU U XUMUYECKUMH CBOMCTBaMH.

- OOBSACHATH MaTepUAIbHOE €AMHCTBO BEIIECTB MyTEM
COCTABJICHUS TEHETUYECKHX PSJIOB METAIOB |
HEMETaJUIOB.

dopMupoBaHUEe NATPUOTHYECKOT0 BOCIUTAHUSA:
3HATH/IIOHUMATDH

- POJIb POCCUMCKUX YUEHBIX B PA3BUTHH METAJUTYPTUH H
XMMHUYECKON HAYKH.

DopMUpPOBaHME BAJIEOJOTHYECKUX 3HAHUIA:
3HATH/IOHUMATD!

- 3HAYEHUE METAUIOB W HEMETAUIOB JUIS IKUBBIX



https://edu.skysmart.ru/homework/new/613
https://edu.skysmart.ru/homework/new/613
https://onlinetestpad.com/
https://school.mos.ru/

OpPraHU3MOB;

- OCHOBBI 3JJOPOBOTO 00pa3a >KU3HU;

@opMUPOBaHME IKOHOMUYECKUX 3HAHUI:
3HATH/IIOHUMATB/YMeTh ONpPeleJsiTh!

- HaxOXJEHUEe MeTallIoB B  IPUPOJE, BHUIAX
METaJLITypIrHH, panoHaIbHOM HCII0JIb30BaHUU
METAJUIOB, O CIIOCO0AaX 3alUThl METAJIOB OT KOPPO3HH.
- TPOU3BOACTBO CEPHOW KHCIOTHI (BBIOOP CBIPHA,
Hay4yHblE€ [PUHLMIIBL [IPOU3BOJACTBA), CUJIMKATHOM
[IPOMBIIIIIEHHOCTBIO;

@opMUpOBaHMe IKOJTOTHYECKNX 3HAHMI:
3HATH/IIOHUMATH/YyMeTh IPUMEHATh!

- MpaBWJIa TEXHUKU OE30MAaCHOCTH MPH BBINOJIHEHUU
[PAaKTUYECKUX paboT ¢ 1enplo  QopMUpPOBaHUS
OEepe’KHOr0  OTHOUIEHHS K CBOEMY 3/I0pOBbIO U
3I0POBBIO OKPYKAIOIIHX.

- IPO0GJIEMBI OXPaHBI OKPY’KAIOIIEH Cpe/ibl, CBSI3aHHbIE C
XUMHUYECKUM ITPOU3BOJICTBOM.

Pa3znen 3. [lesiTeIbHOCTD YeJI0BEKA U

XUMHUYECKHUE BeIeCTBA

3.1 | JleaTenbHOCTD YEIIOBEKA U
XHMHUYECKHE BEIIeCTBa

4

https://onlinetestpad.com/

@dopMHUpOBaHHE IKOJOTMYECKHUX M IKOHOMHUYECKHX
3HAHMM:

3HATH/IIOHMMATB/YMeTh ONPeNeJAATh!

- OTBETCTBEHHOCTb 3a TIPUMEHEHHE TOJy4YEeHHBIX
3HAHWW M YMEHUM, O3UTUBHOM POJIM XHMHUHU B KU3HU
COBPEMEHHOTO OOIECTBA, HEOOXOIUMOCTH XUMHUYECKH
[PAMOTHOTO OTHOILIEHUS K CBOEMY 3JI0POBBIO U
OKPYXAaIOIIEH Cpee;

- pemarth 3aJa4M C SKOJIOTUUECKUM COJIEP KAHUEM;

- pelaTth 3aJ1a4u ¢ MPOU3BOACTBEHHBIM COJICPKAHUEM.

OBIIEE KOJIMYECTBO YACOB
[10 ITPOT'PAMME
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KAJIEHJAPHO-TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Ne Ne B HaumeHoBaHue TeMbl YPOKOB Jara
n/n | pasgene/ N0 IJIAHY no pakrty
TeMe
Paznen 1. CranoB/1eHHe OpraHu4ecKoil XMMHMH KaK HAyKH (4 4)
1. 11 XUMHUYECKOE CTPOECHUE - IPUYMHA MHOT000pa3usi OpraHndeckux BemecTB. CTpyKTypHbIE (OPMYIIBIL.
2. 1.2 ['oMonorus, uzomepusi OpraHM4ecKux coequHeHnii. HoMeHkmaTypa yrieBogopo 0B U pauKaioB
3. 1.3 Tpu BaJeHTHBIX COCTOSHUS aTOMa yriiepoia. XUMHUECKas CBA3b B OPTraHUYECKUX COCTMHEHUSX.
4. 14 Pemenne pacueTHBIX 3aJad Ha BBIBOJ MOJEKYISPHON (OpPMYIbl OpPraHUYECKUX COEIAUHEHUH 10
OTHOCHUTEJIbHOM MJIOTHOCTH U MAaCCOBBIM JIOJISIM 3JIEMEHTOB
Pazgen 2. YauBuTeabHbIH MHP yri1eBoaopoaos (12 1)
5. 2.1 [Tapadunsl. Xumuueckue cBoiictBa napapuHos. [lonydyeHre u npuMeHeHue napapuHoB.
6. 2.2 HenpenenbHble yriieBOAOPO/Ibl ¢ KPAaTHBIMU CBSA3SIMH. AJIKEHBI.
7. 2.3 XUMHYECKHE CBOMCTBA alKeHOB. Peakiuu mommMepusamnuu. [lomumepst.
8. 2.4 [ukmoankaHsl.
9. 2.5 Oco0eHHOCTH CTPOEHHS U XMMHYECKHe CBOMCTBa ankaaueHoB. Kayuyku. [IpupoaHbie 1 cHHTETHYECKHE.
10. 2.6 ALIeTHIIEHOBBIE YTJI€BOJAOPO/IBI.
11. 2.7 Pemenue pacu€THBIX 33724 Ha ONIPEIeNICHUE MOJICKYJIIPHON (hOPMYJTBI OPTaHMYECKOTO BEIIECTBA T10
o0mieit popmyse roMOJIOTHIECKOTo Psijia.
12. 2.8 ApomaTudecKue yrieBogopOoabl.




13. 2.9 [Tony4yenue u npuMeHeHNe apeHoB. BiusiHre 6eH301a Ha OpraHu3M YeloBeKa.

14. 2.10 Pemenune pacdeTHBIX 3a/1a4 HAa BBIBOJ MOJICKYJSIPHOU (DOPMYIIBI OPraHMYECKUX COSAMHCHUI MO Macce
Wi 00beMy NPOJAYKTOB CrOPaHHUS.

15. 2.11 Pemienue reHeTnuecKkux LEMOYEK.

16. 2.12 KadecTBeHHBIC peakiiy yTiIeBOIOPOIOB

Pazgen 3. Opranuyeckue coeqUHEHHUS ¢ KMCJIOPOACOAePKAIMMHA GyHKIMOHAIBHBIMY rpynnavu (13 4)

17. 3.1 CrnupTtbl. XMMHUYECKHE CBOMCTBA OJHOATOMHBIX ITPEEIbHBIX CIUPTOB. PUZNOIOTHYECKOE IEHCTBUE
METaHOJIa ¥ 3TaHOJIa Ha OPraHu3M YelloBeKa

18. 3.2 CBoiicTBa MHOTOaTOMHBIX cIIUPTOB. KauecTBeHHBIE peakI[MK Ha CIIUPTHI

19. 3.3 ®denon. CroiictBa (heHoa. Pexnus monmukouaeHcanuu. DeHo- 5.

20. 3.4 Anpnernapl. Ketonsl. OKHCIUTENbHO- BOCCTAHOBUTENIbHBIE CBOWCTBA aJIb/IETH/I0B

21. 3.5 KapOonoBsie kucnoTsl. O01mue CBONCTBA OPraHNYECKUX U MUHEPAIbHBIX KUCIIOT.

22. 3.6 Oco6eHHOCTH CBOMCTB: HEMPEACIbHBIX U apOMaTUYECKHX KapOOHOBBIX, TUKApOOHOBBIX,
TUIPOKCUKAPOOHOBBIX KHCIIOT.

23. 3.7 Pemienue 3a1a4 Ha onpe/eneHre MOJEKYIIPHON (HOpMyITbl OPraHNYECKOT0 BEIECTBA MO0 YPAaBHEHUAM
XUMHYECKUX PEAKIUH

24. 3.8 Peaxnus srepudukanus. Cnoxxusie 3¢pupsl. XKupst

25. 3.9 Perienne reHeTHYECKUX LIETIOYEK HA B3aMMOCBSI3b KUCIIOPOI0COAEPKAIINX COCTUHEHUN

26. 3.10 Pacu€rbl 0 ypaBHEHUSAM XUMHUECKUX PEAKLINM.

217. 3.11 Caxapa. Cnaakue u Hecnankue. [ moko3a. @pykroza




28. 3.12 Jucaxapuipl: caxapo3a, MajibTo3a U JiakTo3a. [lonucaxapuabl.
29. 3.13 KadecTBeHHBIC peakiiyi Ha KUCIOPOI0COAEPKAIINE OPTAaHNIECKUE COCTUHECHHUS.
Paznen 4. MoHo- 1 oM yHKIIMOHAJIbHbIE OPTraHUYeCKUE COeJMHEHUS], colep Kanue a3oT (5 )
30. 4.1 Opranudeckue Npou3BOIHbIE AaMMHUAKA.
31. 4.2 [omudpyHKIMOHATBHBIE OPTAHUYECKHE COSAMHEHUS - aMUHOKHCIIOTHI.
32. 4.3 benku. @yHKIMY 1 BETHBIE PEAKIIMH OEIKOB.
33. 4.4 IIpomexyTounas arrecranms. UToropast KOHTpoJIbHasA padora.
34. 4.5 Turbl XUMHYECKUX peaKuii B OpraHndeckoi Xxumun. [IoBTOpeHrne OCHOBHBIX BOIIPOCOB Kypca.




KAJIEHJAPHO-TEMATHYECKOE IINTAHUPOBAHHUE

11 KJIACC
Ne Ne B HanmeHoBaHMe TeMbI YPOKOB Hara
n/n pasneJe/ 1o IJIAHY no ¢axkry
Teme
Pasoen 1. ®ynaaMeHTabHbIe NOHSATHS, 3aKOHbI U Teopun xumun (13 1)

1. 1.1 CocraB aroma. M30Tonsl.

2. 1.2 DJIeKTpOHHAsE 000JI0UKa. DHEPTeTUUECKUE YPOBHU U MOAYPOBHU. DIEKTPOHHBIE KOH(PUTYpAIUA aTOMOB
3JIEMEHTOB B OCHOBHOM U BO30Y)KJIEHHOM COCTOSIHHM

3. 1.3 Oco0eHHOCTH pachpeieiCHHsT JICKTPOHOB IO OPOUTAISIM B aTOMax MalblX W OOJBIIHMX IEPHOJAX.
BxoaHnasi KOHTpoJILHAs paboTa.

4. 1.4 BemiectBa MOJIEKYISPHOTO M HEMOJIEKYJISIPHOTO CTPOSHHSI. THITBI KPHCTAIUTMYECKUX PEIIETOK U CBOWCTBA
BEIIIECTB.

S. 1.5 [TapameTpsl cBsi3H. MeXMOJIEKYJIIPHOE B3AMMOJICHCTBHE.

6. 1.6 VIcTMHHBIE ¥ KOJUIOUJHBIE PACTBOPBI.

7. 1.7 Pemenne 3amay ¢ MCMOIB30BaHMEM TMOHSATHUN '""MaccoBasi J0Jsi pacTBOPEHHOTO BeliecTna', "MosipHas
KOHLIEHTpauus"

8. 1.8 3aBUCUMOCTh CKOPOCTH PEAKIIMU OT PA3IUUHBIX PakTopoB. OOpaTuMble M HEOOPATUMbIE PEaKIUH.

9. 1.9 @DaKTOPbI, BAUSIOMINE HA COCTOSHUE XUMHUYECKOTO PABHOBECHS.

10. 1.10 CusbHble U ciiabble 31eKTpoauThl. CTeneHb JUCCOIMALIUY.

11. 1.11 Bpluncienys 1o ypaBHEHUAM XMMHUYECKUX PEAaKIIMM U TEPMOXUMHYECKUM YPABHEHUSIM.

12. 1.12 Peakuuu, mporekaromme ¢ M3MEHEHHMEM CTEeNeHed OKucieHUs. BaxHeilline OKHUCIUTENH U
BOCCTaHOBHUTEIIH.

13. 1.13 DIEeKTPOIN3 PACTBOPOB U PaCIIaBOB BelleCTB. [IpuMeHeHue 31eKkTpoaun3a.

Pazoen 2. OcHoBbl Heopranmveckoit xuvun (17 1)

14. 2.1 [TpumeHeHre MeTaJIoB B ObITY M TexHHKe. OO11re crocoObl MOJyuyeHUs] METAJIJIOB.

15. 2.2 Koppo3sust MetasioB. CriocoObl 3aIUTHL OT KOPPO3HHU.

16. 2.3 OO0m1as XxapakTepuCcTUKa METAILIOB TJIaBHBIX noarpymil (A-rpynm) [leproaudeckoit CUCTEMbI XUMHUYECKHIX
HJIEMEHTOB.

17. 24 AmomuHui. AMGOTEpHBIC CBOWCTBA OKCHJIA U THAPOKCH 1A aTFOMUHHMSL.

18. 2.5 OOmast  xapakTepucTuka MeTauioB moOounbslx moarpynn (b-rpynm) Ilepuoguueckod  CHCTEMBbI




XUMHUYCCKUX 3JICMCHTOB.

19. 2.6 BaxHeiinme coeTMHEHUSI METAJIOB: OKCHJIBI, THJIPOKCHUIBI, COJIH.
20. 2.7 l"anorenoBo1opoibl. BaskHeilre KucaopoacoaepsKaliue COeIMHEHHs] TaJJOTeHOB.
21. 2.8 CepoBoaopo, Cyab(uabl
22. 2.9 Kucnopoacoaepxamue coequaerus a3ora. OCOOEHHOCTH CBOMCTB a30THOM KHCIIOTHI
23. 2.10 Oxkcunsl hocdopa, dochopconepxamue kucaorbl. Comu pochopHO KUCTOTHI
24, 2.11 ®dochopHbIE U a30THBIE YA00pEHUS
25. 212 CoenuHeHus yriepoja: CBOMCTBA U IPUMEHEHHUE.
26. 2.13 CoenuHeHUs KpeMHUs: CBOMCTBA U IPUMEHEHHE.
217. 2.14 Pemenue 3a1a4 pa3IuyHbIX TUIIOB
28. 2.15 BonopoaHbie coeMHEHUS HEMETAJLIOB
29. 2.16 OcHoBaHMsI ¥ KMCJIOThl OPraHUYECKOW U HEOPTaHUYECKON XUMUHU.
30. 2.17 Boluncienue BpIx0/1a IPOAYKTA PEAKIIMHU OT TEOPETUYECKU BO3MOKHOTO.
Paszoen 3. IeATeIbHOCTD YeJI0BEKA H XHMHYeCKHe BemecTBa (4 9)
31. 3.1 [TonsaTHE 0 HAYYHBIX METOJAX MCCIEIOBAHUS BEIIECTB
32. 3.2 ITpomexyrouHas artectauus. UTtoropas KOHTpoJbHasi padoTa.
33. 3.3 [IpaBuna ncnoap30BaHUS JIEKAPCTBEHHBIX MPEMAPaTOB, MPETApaToB OBITOBOW XUMHUH B TIOBCETHEBHON
YKU3HU.
34. 3.4 O6006menue o kypey xumuu 11 kiacca
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