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INOACHUTEJIBHASA 3ATINCKA

[TporpamMma yueOHOTO Kypca 1Mo XMMHH Ha YPOBHE CpETHETO 00IIero oopa3oBanus pa3paboTana Ha
ocHoBe DeaepanbHOro 3akoHa ot 29.12.2012 Ne 273-03 «O6 obpazoBanun B Poccuiickoit denepamumy,
TpeOOBaHUI K pe3ysbTaTaM OCBOEHUS (enepaabHON 00pa3oBaTENbHON MPOTPaMMBI CPETHETO OOIIETO
obpazoBanus (DOII COO), npencraBieHHbix B denepanibHOM TrocyIapCcTBEHHOM 00pa30BaTEIbHOM
crangapre COO, ¢ yuérom Konuenmuu npenogaBanusi yueOHOTo Kypca «XHUMHUS» B 00pa30BaTENIbHBIX
opranmzanusax Poccuiickoit @enepainy, peanu3yloluX OCHOBHbIE 00pa3oBaTeibHbIE MPOTPaMMBbI, U
OCHOBHBIX 0JIo>keHUH «CTpaTeruu pa3Butus Bocnutanus B Poccuiickoit @denepanuu Ha nepuon o 2025
rona» (Pacnopspxenue [IpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOAXO0/0B K pa3paboTKe MPOrpaMMbl 10 Y4eOHOMY KypCy XMMHH, K OTPEICICHUI0 O0IIei
CTpaTeruu o0y4eHus, BOCIUTAHUS U Pa3BUTHsI 00y4arONIMXcs cpeacTBaMu yueOHoro kypca «36pannbie
ri1aBbl xumum» 111 10—11 xnaccoB Ha 0a30BOM YpOBHE COCTaBMIIM KOHLENTyaslbHbIe Nos1okeHns OI'OC
COOQO o0 B3auM000YCIIOBIEHHOCTH IIeJIed, COAepkKaHUs, Pe3yabTaTOB 00y4UeHUs U TpeOOBaHMI K YPOBHIO
MOJTOTOBKHU BBIITYCKHHUKOB.

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

IIporpamma Kypca SBIS€TCA JONOJHEHHEM K CUCTEMAaTH4YECKOMY KypCy XMMHMHM M CTaBUT CBOEH
3agadeil ¢ OJJHOM CTOPOHBI, YIIyOJlIeHHEe U paclIMpeHue 3HaHUH CTapLIeKIIACCHUKOB 110 BOIIPOCaM Kypca
oOuieil , HEOpraHM4YEeCKOW M OpPraHMYEeCKOM XMMHMM CpPEJHEW IIKOJIbI, C JIPYyrol CTOPOHBI, OKa3aHUE
IIOMOLIY B ITOATOTOBKE YYAIUXCsl K ca4ye €AMHOI0 rOCyIapCTBEHHOIO AK3aMEHa 110 XUMUHU.

Kypc no3Bonsier, ¢ OJHON CTOPOHBI, IOMOYb YX€ HPO(YECCHOHAIBHO - OPUEHTUPOBAHHBIM
ydalumcsl IMOATOTOBUTBCS K HTOTOBOM aTTECTALlMM, M, C JAPYrOM CTOPOHBI, IIOMOYb OCTAJIbHBIM
yyalumcesl yriayOouTh CBOM 3HAHMSI B pacCMaTpuBaeMoi 001acTd, U MO BO3MOXKHOCTH, MOBJIMSTH HA UX
npodecCHOHAIBHBIM BbIOOp W IyTh IOJIydYeHUs UMM OOpa3zoBaHus. TakuM o0Opa3oM, JaHHBIM Kypc
ABJISIETCS IPEIMETHBIM U PENIETULIUOHHBIM.

B cooTBercTBUUM ¢ 0OIIMMHM LENSAMU U MPUHLIMIIAMH CPEIHEr0 0OLIero oOpa3oBaHUs COJIEpKaHUE
yuebHOoro kypca «M30pannsle rnaBel xumum» (10-11 xmaccel, 0a30BbI  ypOBEHb M3y4YEHUS)
OPUEHTHPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYJIBTYPHYIO MMOATOTOBKY 00yUaromuXcsl, HEOOXOAUMYIO UM
JUIsL BBIPAOOTKM MHPOBO33PEHUYECKHX OPHEHTUPOB, YCHEIIHOTO BKJIIOYEHHUS B JKU3Hb COLUYMa,
POI0JDKEHHUs 00pa30BaHUs B pa3IMYHBIX 00J1ACTAX U YCHEIIHON C/1a4M 9K3aMEHOB.

CocrasnsitomiuMu  yueOHOro Kypca «/30paHHBIE TJIaBbl XUMHUH»  SBJSIIOTCS 0a30BbIE KYpChl —
«Oprannueckas XxuMus» U «OO01mas 1 HeopraHUyecKkasi XUMHUs», OCHOBHBIM KOMITIOHEHTOM COJIEpKaHMs
KOTOPBIX SIBJISIFOTCS OCHOBBI 0a30BOIl HayKu: CHUCTeMa 3HAHMM 10 HEOpraHudyeckol Xumuu (c
BKJIIOYEHHUEM 3HAaHUU M3 o0mel XUMHM) M OpraHudeckol xumuu. PopMHpOBaHUE TAHHON CHUCTEMBI
3HAHUW TpU M3yYEHUU MpeaMeTra oO0ecreuyrBaeT BO3MOKHOCTb PAacCMOTPEHHsS BCEro MHOIroo0pasus
BEIIIECTB Ha OCHOBE OOIINX MOHATHH, 3aKOHOB U TEOPUI XUMHH.

Enunas cucrema 3HaHWUK O BaXHEWIIMX BEIIECTBAX, HMX COCTABE, CTPOEHUH, CBOMCTBAX H
IPUMEHEHNHU, & TaKXE O XHMUYECKHUX pEaKLUUsAX, MX CYIIHOCTH M 3aKOHOMEPHOCTSAX IPOTEKAHUs
nomnonssercd B Kypcax 10 u 11 kiaccoB aneMeHTaMu CofiepaHusl, UMEIOIUMHU KYJIbTYpPOJIOTUYECKUN U
NPUKIAJAHON XapakTep. OTH 3HAHUS CHOCOOCTBYIOT MOHHMAaHHMIO B3aUMOCBSI3M XHUMHU C JPYTUMH
HayKaMH{, pAacCKpbIBAIOT €€ pOJIb B II03HABATEIbHOM M IPAKTUYECKOW JEATEIIbHOCTH 4YEJOBEKa,
CIOCOOCTBYIOT BOCHHMTAHHUIO YBA)XKEHHUSI K IpOLECCY TBOpYECTBA B 00JACTH TEOPUU M MPAKTUUECKUX
MPUJIOKEHUH XMMHUH, TOMOTAIOT BBITYCKHUKY OPUEHTHUPOBATHCS B OOLIECTBEHHO U JIMYHOCTHO 3HAYUMBbIX
npobiemMax, CBS3aHHBIX C XMMHEH, KPUTUYECKH OCMBICIMBATHh HMH(OpPMAIMIO U TNPUMEHATh €€ Ui
MONIOJIHEHNS] 3HAHNW, PEIICHUS] NHTEJUIEKTYAJIbHBIX U SKCIIEPUMEHTAIIBHBIX MCCIIEI0OBATENbCKUX 3a/1a4. B
LEJIOM coJiepkaHue ydeOHoro kypca «VI30paHHbIE TJIaBbl XUMHH» JaHHOTO YPOBHS H3Yy4EHUS
OpUEHTUPOBAHO Ha (OpMUPOBAaHHE Yy OOYYAIOIIMXCS MHPOBO33PEHUECKON OCHOBBI JJIi TOHHUMAaHUS
dmrocopckux uued, TaKMX KaK: MaTepHajbHOE €IMHCTBO HEOPraHMYECKOro M OpPraHHMYecKoro Mupa,
00yCIIOBIIEHHOCTh CBOWCTB BEIIECTB UX COCTABOM U CTPOEHHEM, IO3HABAEMOCTh MPUPOJHBIX SIBICHUM
nyTéM OSKCIEPUMEHTAa W pEUIeHHs MPOTHUBOPEUUil MEXIy HOBBIMH (paKTaMM M TEOPETHUECKUMHU
MPEINOChUIKAMHU, OCO3HAHUE POJM XHMMHUHU B PEIICHHWU SKOJOTMYECKUX MHpolbiieM, a Takxke mpobiieM
cOepeKeHHs SHEPTeTUYECKUX PECYPCOB, ChIPhs, CO3/JaHHs HOBBIX TEXHOJIOTHI U MaTepHUasoB.



B muiane pemeHus 3amad4 BOCIUTAHMS, PAa3BUTUS M COLMAIM3ALMU OOYYAIOUIMXCS TNPHUHSITHIC
IPOrpaMMOM IO XHMMHH TOAXOABI K ONPEACICHUIO COACpXKaHUSA W IOCTPOCHHUS IpeaMera
npeaycMaTpuBaoT (OpMHUpPOBaHUE YHMBEPCAIbHBIX YUYEOHBIX NEHCTBHUH, MMEIOUIMX 0a30BOE 3HAUYECHUE
JUI Pa3JIMYHBIX BUJIOB JESTEIbHOCTH: PELIeHUs NpoOseM, MOUCKa, aHalu3a 1 00paboTKu MHpOpMaLuy,
HEOOXOJUMBIX JUIsI TMPUOOPETEHUs ONBbITa TNPAKTHYECKOM W HCCIEeNOBATEIbCKON JIEATENbHOCTH,
3aHMMAIOILEN Ba)KHOE MECTO B IIO3HAHUM XUMUHU.

Peanuzanus naHHOW Mporpammbl MpeanojaraeT coyeTaHue pasHbIX (OpM U METOJIOB OOyueHHs,
TaKUX Kak JIEKLIMU, CEMUHaphl, padoTa B mapax M MajblX IPYIMIax, caMocTosTelNbHas padoTa, padora C
KHM.

HEJIN U3YYEHUSA YYEBHOTI'O KYPCA «M3BPAHHBIE I''TABBI XUMHWN»

W3ydeHnue yueOHOro Kypca 1o XUMUHU B CTaplleil mKoje Ha 6a30BOM ypOBHE HANpaBlIeHO HA JOCTH)KEHUE
CIEAYIOLIUX LEIIEH:

e (¢dopMUpOBaHHE CUCTEMbl XMMHMUYECKHUX 3HAHUM Kak BaKHEHIEH COCTaBISIOUICH e€CTeCTBEHHO-
HAYYHOH KapTHHBI MHpa, B OCHOBE KOTOPOH JIeKaT KIIOYEBHIC MOHATHA, (yHIAaMEHTaJIbHbIC
3aKOHBI U TEOPUHU XUMHUU, OCBOCHHE SI3bIKA HAYKH, YCBOCHUE U TIOHUMAaHUE CYLIHOCTH JTOCTYITHBIX
00001IeHNT MHPOBO33PEHUYECKOTO XapaKTepa, O3HAKOMIICHHE C HUCTOpUEH WX pa3BUTHI U
CTaHOBJICHUS;

e (QopMmupoBaHWE W pa3BUTHE TMPEICTABICHHA O HAYYHBIX METOJaX IO3HAHUS BEIIECTB U
XUMHUYECKHX DPEaKIHMi, HeoOOXOIUMBIX Al MPUOOpPETeHHs YMEHUN OPHUEHTUPOBATHCS B MHUPE
BEUIECTB U XHMMMYECKUX SIBJICHUH, HMEIOIIUX MECTO B MpPHUPOJAE, B MPAKTUYECKOW U
MOBCEHEBHOM KU3HU;

e pa3BUTHE YMEHUH M CIIOCOOOB JAEATEIBHOCTH, CBS3aHHBIX C HAONIONEHHEM U OOBSCHEHHEM
XUMHUYECKOT0 HKCIIEPUMEHTa, COOTIOICHUEM MTPaBIII O€30IMacCHOT0 OOpAIllEHUs C BEIIECTBAMU,

e TOATOTOBKA K ycmemrHou cnaue ['MA.

Hapsiny ¢ 3tum, copepkarenbHas XapakTepUCTUKa Ieled M 3a7ad M3YyYeHUs MpeIMera B
nporpaMMe MO0 XMMHUM YTOYHEHA U CKOPPEKTHUPOBAaHA B COOTBETCTBUU C HOBBIMHM NPUOPUTETAMH B
cucteme cpeaHero oOmiero obOpa3oBanus. CeroiHs B NPENofaBaHUM XWUMHUU B OOIbIIEH CTeNeHu
OTHAETCsl MPEANOYTEHUE NPAKTUUECKONH KOMIIOHEHTE COJAEpKaHHUsl O0O0Y4YEeHMs, OpPUEHTHUPOBAHHOW Ha
HOJTrOTOBKY BBIYCKHUKA 00Ie00pa3oBaTeIbHON OpraHM3ally, BIaJCIOUIero He HaOOpoM 3HaHUi, a
(GYHKIIMOHAJIBHOW T'PAMOTHOCTBIO, TO €CTh CIIOCOOAMU UM YMEHMSIMM aKTHUBHOTO MOJYYEHHs] 3HAHUN U
IIPUMEHEHHUS UX B PEAJIbHOM JKU3HM JUIsl PEIICHUS TPAKTUYECKUX 3aad.

B cBs3u ¢ atuM npu u3ydeHun ydeOHoro kypca «l30paHHble TJaBbl XHUMHUK» JOMUHHUpPYIOLIEE
3Ha4YeHHe NPUOOPETAIOT TaKue LIeTU U 3aJjauH, KaK:

ajanrtanus oOydaroluXcsi K YCJIOBUSM JMHAMMYHO pa3BHUBaoOIIErocs Mupa, (HopMHUpOBaHHE
UHTEJUIEKTYyaJbHO  pa3BUTOM  JIMYHOCTH, TOTOBOM K  €amMoOOpa30BaHUIO,  COTPYAHUYECTBY,
CaMOCTOSITEIbHOMY NMPUHSATUIO TPAMOTHBIX PEHICHUI B KOHKPETHBIX KU3HEHHBIX CUTYallUsIX, CBSI3aHHBIX
C BEIIECTBAMU U X IPUMEHEHUEM;

dbopMHupoBaHHE Yy OOYYaIOMIMXCA KITIOYEBBIX HABBIKOB (KIFOUEBBIX KOMIIETECHIIHI), MMEIOIINX
YHUBEpCaJbHOE 3HAUCHHE AJIS pa3IMYHBIX BUJOB JEATEIBHOCTHU: PEIIEHUs MMpo0dieM, MOUCKA, aHalInu3a U
00paboTku MHGOpMaIMi, HEOOXOAUMBIX Ul MPUOOPETEHUsl OMNbITa AEATEIbHOCTH, KOTOpas 3aHHUMAaeT
BaXHOE MECTO B NO3HAHWU XHMMH, a TAKXKE JUIS OLEHKU C TO3ULUI HKOJOTHYECKOM Oe30MacHOCTH
XapakTepa BIMSHUS BEIIECTB M XUMUYECKHX MIPOLIECCOB HAa OPraHU3M UYeIOBeKa U MPUPOAHYIO CPELY;

pa3sBUTHE TII03HABATENbHBIX HWHTEPECOB, HWHTEJUIEKTyaJlbHBIX W TBOPYECKHX CIIOCOOHOCTEH
o0y4aronuxcs: CHOCOOHOCTH CaMOCTOSITENIbHO MPUOOPETAaTh HOBbIE 3HAHUS 110 XUMUU B COOTBETCTBUH C
XKHU3HEHHBIMU MOTPEOHOCTAMH, UCIIOJIb30BATh COBPEMEHHbIE HH(POPMAIIMOHHBIE TEXHOJIOTUH IS TTIOMCKa
U aHaJin3a yueOHOU U HayYHO-TIOMYJISIPHOM MHPOpMAIK XUMUYECKOTO COJIEP KaHNUS;

dopMHpoBaHHE M pa3BUTHE y OOYYAIOUIMXCS AacCOLMATUBHOIO U JIOTHYECKOTO MBIIUICHUS,
Ha0JI0/IaTEIbBHOCTH, COOPAHHOCTH, aKKypaTHOCTH, KOTOpPble OCOOEHHO HEOOXOAMMBI, B YACTHOCTH, MpHU
IUTAHUPOBAHUM U IPOBEJEHUHN XUMHUYECKOIO IKCIIEPUMEHTA;

BOCIIHTaHHE y OOydaromuxcsi YOeKAEHHOCTH B T'yMaHHCTHYECKOW HAINpaBlIEHHOCTU XHWMUH, €€
BO)XHOI pOJIM B pelICHUH TJI00aJbHBIX MPOOJIEM PALMOHAIBHOIO MPUPOIOINOIB30BAHUSA, MOTOIHEHHS
SHEPreTUYEeCKUX PECYpCOB U COXPAHEHUS MPUPOIAHOIO PABHOBECHUS, OCO3HAHMS HEOOXOJNMOCTH
OepeKHOr0 OTHOIIEHHS K PUPOAE U CBOEMY 3/10POBBIO, a TAK)KE MPUOOPETEHUS OIbITAa HCIIOIb30BAHMS



MOJIYYCHHBIX 3HAHUU L DPUHATUA TPAMOTHBIX pCH_IeHI/Iﬁ B CUTyalluAX, CBA3AHHBLIX C XUMHYCCKUMU
SIBJICHUSMMU.

MECTO YYEBHOI'O KYPCA «<M35PAHHBIE I'JIABBI XUMHHW» B YYEBHOM IIVIAHE

B yuebHOM mane Ha uzydenue yueOHoro kypca «M306pannbie riaassl xumun» B 10-11 kimaccax
oTBOoAMTCS 34 ydeOHBIX Henenu, | ydeOHbIH Yac B HEIEI0; BCEro 68 ydeOHBIX 3aHATHSA.

JJIAA PEAJIM3ALIMU ITPOI'PAMMBI UCITOJIB3YETCH YMK

Jluteparypa 1is yuuTess:
1. Epemun B.B., Ky3smenko H.E., Tepenun B.W., [Ipo3no A.A., Jlynun B.B.; nox penaxuuei
Jlynuna B.B. Xumus. Yray6nennoe ooyuenue 10 kiacc. — M.: IIpocsemenne, 2016.
2. Epemun B.B., Ky3smenko H.E., Jlpo3noB A.A., Jlyaun B.B.; non penakuueii Jlynuna B.B.
Xumus. Yrayonennoe ooyuenue 11 knacc. — M.: [Ipocsemenne, 2016.
3. KoukapoB XK. A. Xumus B ypaBHeHHsIX peakiuii — PocroB #//l: OO0 «®enukcy, 2017
4. 3amaun mo opranumyeckoir xumuu A.W. BpyoOnesckuii, E.B. Bbapxosckuii, Munck OOO
«Onumpeccy, 2021
5. Jlunaktraeckuit matepuan. Xumus 10-11/ A. M. Pagenkwuii - M.: [Ipocsemienue, 2016. - 144c¢.
6. COoopHuK 3amay, ynpaxxHeHHd u TectoB mo xumuu: 10-11 xmaccer: Xumms: 10 kimacc.
Xumug: 11 knacc. / M.A.Ps6oB. — M.: Dk3amen, 2017
Jluteparypa 11 y4yeHHKa:
1. T'abpuensn O. C., OctpoymoB U.T"., Crankos C. A., Xumus.10 knacc. — M.: IIpocsemienue,
2019
2. T'abpuensu O. C., Octpoymos U.I'., Cnankos C. A., Xumus. 11 knacc. — M.: IIpocBemienue,
2019
3. COopHuk 3a1a4, ynpaxHeHui u TectoB 1o xumun: 10-11 knacceer: Xumust: 10 knacc. Xumus:
11 xmacc. / M.A.Psg60B. — M.: Ox3amen, 2017

OUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbl U PECYPChHI

CETHU UHTEPHET
https://learningapps.org/
https://edu.skysmart.ru/homework/new/613
https://onlinetestpad.com/

COJEP)KAHUE YYEBHOTI'O ITPEJIMETA

10 knacc

CraHoB/IeHHE OPIaHMYECKOl XMMHMHU KaK HAYKH

Hpe}I[MeT Opl"aHI/I'—IeCKOI\/'I XUMHHU: €€ BO3HHMKHOBCHHEC, PAa3BUTUC W 3HAUCHHUC B IMOJTYYCHHUU HOBBIX
BELIECTB U MarepuanoB. Teopus cTpoeHus opraHuueckux coequHeHuil A. M. byrneposa, €€ ocHOBHbIE
noyioxeHuss. CTpyKTypHbIE (QOPMYJIBI OPraHMYECKUX BemiecTB. [ oMoiorus, mzomepus. XuMHUYeCKas
CBSA3b B OPraHUYECKUX COCAUHEHUAX — OAUHAPHBIC U KPATHBIEC CBS3H.

[IpencraBnenne o kiaccupuKalMu OpraHudeckux BemecTB. HomeHknarypa opraHudeckux
COeMHEHUH (cucTeMaTHyeckas) M TPHUBHAJIbHBIC HA3BaHMUSA BAXKHEHIIMX IpEICTaBUTENEH KIIacCoB
OpTraHUYCCKUX BECIICCTB.

Pemienne pacueTHBIX 3aja4 Ha BBIBOJI MOJEKYISPHOM (POpMysbl OpraHMYECKUX COEAMHEHHH MO
OTHOCHUTEIBHOM INIOTHOCTH B MaCCOBBIM JOJISIM 3JIEMCHTOB

YauBUTeIbHBIN MUP YIJIEBOAOPOI0B


https://learningapps.org/
https://edu.skysmart.ru/homework/new/613
https://onlinetestpad.com/

AJKaHBI: COCTaB M CTPOEHUE, TOMOJIOTUUYECKUH psl. MeTaH U 3TaH — NpOoCTENIINE NPEACTaBUTEIN
QJIKAHOB: (PU3MUYECKHE M XUMHMUYECKHE CBOWMCTBA (pPEakLUU 3aMELICHUs M TOPEHUs), HAXOXKACHUE B
IPUPOJIE, IIOTYUEHUE U IPUMEHEHHUE.

AJIKEHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKMH psA. OTHUICH M NPONWIEH — IpOCTeHIne
OpPEJCTaBUTENIN  AJKCHOB: (U3MYECKHEe U XHMHUYECKHE CBOWCTBA (peakiMM THAPHPOBAHUS,
rajJloreHUPOBAHUS, TUAPATALIUHU, OKUCIICHHS U IOJIMMEpU3allun ), IOJyYeHUE U IPUMEHEHHE.

Ankanuensl: Oyraauen-1,3 u merunOyraguen-1,3: cTpoeHne, BaXHEHIINE XUMHYECKHE CBOWCTBA
(peaxuust monumepusanun). IlonydeHue CHHTETUYECKOTO KaydyKa U pe3UHBI.

AJKHUHBI: COCTaB M OCOOCHHOCTH CTPOCHMsSI, FOMOJIOTMUECKUH psAl. ALETHIEH — MNpocTeHIunit
NpPEJCTaBUTENIb AJIKUHOB: COCTaB, CTPOCHHUE, (PHU3MUECKME M XHUMHUYECKHUE CBOWCTBA (peaKiuu
I'HJIPUPOBAHUS, FTAJIOTEHUPOBAHNUS, TUAPATALIUN, TOPEHHUS ), T0JIyYCHHE U IPUMEHEHHUE.

Apenbl. benzon: cocraB, cTpoeHHe, (HUIMUECKME U XHMHUYECKHE CBOMCTBAa (peakiuu
raJJoreHUPOBAHUS U HUTPOBAHMSI), IIOIyYE€HUE U IIpUMEHEHHE. Tonyon: cocmas, cmpoenue, usuieckue u
Xumudeckue ceoucmea (peakyuu 2ailo2eHUpoOSanus U HUMPOBAHUA), NOJYYeHue U NpumMeHeHue.
TokcuuHOCTBh apeHOB. I'eHeTHyecKas CBsI3b MEXKIY YIVIEBOAOPOJAMH, NIPUHAIICKALIMMHU K Pa3InYHbIM
KJIaCCaM.

[TpupoaHble UCTOYHUKH YIiI1eBOAOPOAOB. [IpuposaHslii ra3 u nomnytHele HedTsaHbIE ra3pl. Hegs n
e€¢ mpoucxoxaenue. CrocoObl mepepaboTku  HePTH: TEperoHKa, KPEeKUHr  (TEPMUYECKHUH,
KaTanuTuaeckuil), nuponus. [IpoaykTsl nepepaboTku HedTH, UX NPUMEHEHHE B MPOMBILIUICHHOCTH U B
ObITy. KaMeHHBII yrosb U MpOyKThI €ro nepepaboTKy.

Pemenue pacueTHbIX 3aJau Ha BBIBOJI MOJIEKYJISPHOW (HOpMYJbl OPraHMYECKHUX COCIMHEHHH 110
o0melt popmyIie TOMOJIOTHYECKOTO PsiZia, 10 MAacCe WM 00BEMY MPOTYKTOB CTOPAHHSL.

Oprannyeckne COeIMHEHUs ¢ KHCIOPOACOAEPKAIMMUMHI (PyHKIMOHAJIBHBIMH I'PYNIIIAMH

[IpenenpHBIE OAHOATOMHBIE CHHPTHL. METaHON M 3TAHOJ: CTPOCHHE, (PU3MYECKHEe M XMMHUYECKHE
CBOWCTBA (peakuuM C AaKTUBHBIMH METajUlaMH, TaJOr€HOBOAOPOAAMH, TOpPEHHUE), IpPUMEHEHHE.
Bogoponnbie cBsizu MexIy MOJEKyJlaMu CHUPTOB. JleficTBME MeTaHOJa W 3TaHOJa Ha OpraHu3M
YEJI0BEKA.

MHOroaToOMHBIE CIHUPTHI. DTUJICHIIIMKOJIb U TIMLEPUH: CTPOSHHE, (QU3NYECKHEe M XUMHUYECKHUE
CBOMCTBa (B3aMMOJEWCTBUE CO ULIETOYHBIMU METaJUIaMH, KaueCTBEHHas peakiMs Ha MHOTOaTOMHBIE
cnupthl). JlelicTBue Ha OpraHu3M uenoBeka. [IpuMeHeHne riuueprHa U STUIICHTJTUKOIISL.

@eHoJ: CTPOEHHE MOJIEKYINbl, (U3UYEeCKHe W XMMHUYEeCKHe CBOHCTBAa. TOKCHMYHOCTH (heHoIa.
[Ipumenenue denona.

Anbrerunpl U kemownsi. PopMalbIeTH, alleTaNbICTUA: CTpPOeHHE, (PU3MUECKHEe U XUMHUYECKHUE
CBOICTBa (peaKkIMy OKUCIEHUS U BOCCTAHOBJICHUS, KAUECTBEHHBIE PEaKLMN), TOJIy4eHUE U IPUMEHEHUE.

OnHOOCHOBHBIE NpeiebHbIe KAapOOHOBBIE KUCIOTHL. MypaBbHHAs U YKCYCHAsl KUCIIOTBI: CTPOEHHE,
¢duznyeckne U XMMHYECKHE CBOMCTBa (CBOMCTBA, 00IIMeE Ui Kiacca KHCIOT, peakuus dTepU(UKaIim),
nojgyuyeHue W npumeHeHue. (CreapuHOBas W OJEMHOBAs KHUCIOTHI Kak IPEICTAaBUTENM BBICIINX
KapOOHOBBIX KUCJIOT. MblIa KaK COJIM BBICIIUX KapOOHOBBIX KHCIIOT, UX MOIOLIEE IEHCTBUE.

CrnoxHble 3(Upbl Kak MPOU3BOJHBIE KApOOHOBBIX KUCIOT. ['MaApoiu3 cioxHbIX 3¢upoB. Kupsl.
I'maponus xupos. [IpuMeHeHne kupoB. bruosnorudeckas posb KUPOB.

VYrneBoasl: cocTaB, Kiaccu(UKalus yrieBoAoB (MOHO-, AM- W ToJucaxapujsl). [nmokoza —
IPOCTEHIINKA MOHOCAaXapua: OCOOEHHOCTH CTPOEHMSI MOJEKYJbl, (U3HUECKHe U XHMHUYECKHE CBOWCTBA
(B3aumoneiictBue ¢ ruapokcuaom menu(ll), okucnenne ammuayHbIM pacTBOopoM okcuaa cepedpa(l),
BOCCTAHOBJIEHHE, OpPOXKEHHUE TIIIOKO3bl), HAXOXJACHWE B MpPHUPOJE, NMPUMEHEHHE, OUOJIOrHYecKas polib.
®orocunTe3. PpyKTO3a KaK U30MEP TIHOKO3BI.

Kpaxman u nemmono3a Kak MNpupoiHble monuMepbl. CTpoeHue Kpaxmala M LEUTIONO03BI.
dusnuecKkue U XMMUYEeCKHe CBOMCTBA KpaxMaia (THUIpOJIn3, KaUeCTBEHHAs PEaKIUs C HO/IOM).

Pemenne pacueTHbIX 3aad Ha BBIBOJI MOJIEKYJISIPHON (OpMYJbl OPraHUYECKHX COEIMHEHUH I10
YPaBHEHHIO XUMUYECKON PEAKIIUN

MoHo- ¥ NOTH(PYHKINOHAIbHbIE OPraHUYeCcKHe COCAUHEHMS, COepIKalue a30T

AMUHOKHCIOTHl Kak aM(OTepHble OpraHudeckue coeauHeHus. dusndyeckue MW XUMHUYECKHE
CBOICTBa aMHHOKHUCIIOT (Ha pUMepe TiauiuHa). buonornueckoe 3HaueHne aMMHOKHUCIOT. [lenTuab.



benku kak npupoaHbBIE BBICOKOMOJIEKYJISPHBIE COCAUHEHUs. [IepBuYHas, BTOpUYHAs U TpEeTUYHAs
CTpyKTypa OenkoB. XMMHUYECKHE CBOMCTBA OEIKOB: TUAPONIN3, JCHATYpallls, KaUeCTBEHHbIE Peakui Ha
OeInKH.

XuMHUS MOJUMEPOB.

OcHOBHBIE IIOHATUA XUMHUH BBICOKOMOJICKYJIAPHBIX COC,HHHGHI/Iﬁi MOHOMCD, moJImmep,
CTPYKTYpHOE 3BEHO, CTENEHb MOJUMEpU3ALNU, CPEOHsss MoJieKyispHas Macca. OCHOBHbBIE METObI
CHUHTEC3a BBICOKOMOJICKYJIAPHBIX COGI[I/IHGHI/Iﬁ — NoJIMMEpHU3alvs U MOJIUKOHACHCAI .

11 kaacce

DyHIaMeHTAJIbHbIC IOHATHS, 3AKOHbI U TEOPHH XUMHHU

Xumuueckui smeMeHT. AToMm. SIipo aroma, U30TOIBI. DJIEKTPOHHAs 000J04YKa. DHEPreTHUECKUE
YPOBHH, TOAYPOBHH. ATOMHbIE oOpOuTamHM, s-, P-, O- smemenTbl. OCOOCHHOCTH pacIpeeIeHuUs
DJIGKTPOHOB IO OpOUTAISIM B aroMax »JJEMEHTOB TMEPBBIX UETBIPEX MEPHOJOB. DIIEKTPOHHAS
KOH(UTYypalus aTOMOB.

Ilepnonnueckuil 3akoH u Ilepuoguyeckas cucrema xumudeckux sineMeHToB JI. M. Menpeneesa.
CBs3b nepuoanueckoro 3akoHa u [lepuonnueckoi cuctemsl xumudeckux 3iaemeHToB . M. MenneneeBa
C COBPEMEHHOW TEOpHuel CTPOCHMSI aTOMOB. 3aKOHOMEPHOCTH M3MEHEHUSI CBOWCTB XUMHUYECKHUX
JJIEMEHTOB M 00pa3yeMblX MMHU MPOCTHIX M CJIOXHBIX BEIIECTB MO TpyHIaM MU MHepuojaaM. 3HAaYCHHE
MEePUOIUYECKOTr0 3aKOHA B PA3BUTHH HAYKH.

Crtpoenue BemiecTBa. XUMHUYECKasl CBsI3b. BUIbl XUMUYECKON CBSA3M (KOBAJIGHTHAS HEMOJSPHAS U
MOJISIpHAsi, HWOHHAs, MeTaJuindyeckas). MexaHu3mbl 00pa3oBaHMsI KOBAJEHTHONW XMUMHUYECKOW CBS3U
(0OMEHHBI M JOHOPHO-AKIENTOPHBIN). BomopoaHas cBsi3b. BaleHTHOCTb. DJIEKTPOOTPUIATENBEHOCTD.
Crenenb okucieHus. MIoHbl: KATHOHBI M AHUOHBI.

BemiectBa MOJIEKYJIIPHOTO U HEMOJIEKYJISIPHOTO CTPOECHUS. 3aKOH MOCTOSIHCTBA COCTaBa BEIIECTBA.
Tunbl KPUCTALTUYECKUX PEIIETOK. 3aBUCUMOCTh CBOMCTBA BEILIECTB OT TUIA KPUCTAUNIMYECKON PEIIETKH.

[lonsiTue o paucnepcHbIXx cucremax. VICTUHHBIE W KOJUIOMJHBIE pacTBOpbL. MaccoBas 10t
BEII[ECTBA B PACTBOPE.

Knaccudukanus HeopraHudeckux coenvHeHuil. HomMeHkIaTypa HEOPraHMYECKHUX BEIECTB.
I'eneTnveckas cBsi3b HEOPTaHUUECKHUX BEIIECTB, MPUHAICIKAIIUX K PA3TUIHBIM KJIaCCaM.

Xumuyeckas peakius. Kinaccudukaus XUMHUECKUX PEAKIH B HEOPraHUYECKON M OPTraHUYECKOM
XUMHUU. 3aKOH COXpaHEHUsI MacChl BEIIECTB, 3aKOH COXPAaHEHHWS W TPEBpAIICHUS DHEPTUU TPHU
XUMUYECKHUX PEaKLHUsIX.

CxopocTb peakiuu, €€ 3aBUCUMOCTb OT pa3iNyHbIX (hakTopoB. OOpaTHMble peakliui. XUMUYECKOe
paBHOBecue. DaKTOPHI, BIUSIONIME HA COCTOSTHUE XUMUYEeCKOro paBHoBecHs. [Ipunumn Jle [larenbe.

DnekTponauTnueckas auccouuanus. CuabHble U cialble 3MeKTpoiauThl. Cpefa BOJHBIX PAaCTBOPOB
BEIIIECTB: KUCJIasl, HEUTpaabHas, IIeJI0YHAs.

OKHMCIHUTENbHO-BOCCTAHOBUTENIBHBIE PEAKIIUH.

Pacuérel 1o ypaBHEHUSM XHUMHYECKUX pPEaKIHUi, B TOM YHCIE TEPMOXMMHYECKUE PaCUETHI,
pacy€Thl C UCIIOJIB30BAHUEM MTOHATHUS «MAcCOBasi J0JIsl BEILIECTBAY.

OCHOBBI HEOPraHMYECKON XUMHUH

Hemerannsl. Ilonoxenne nemeraiuioB B Ilepruonnueckon cucreMe XUMUYECKUX yemMeHToB Jl. U.
MengeneeBa U 0coOE€HHOCTH CTpoeHHs aromoB. Dusmueckue cBOWCTBa HEMETAIOB. AJIJIOTPONHUSA
HEMETAIJIOB (Ha MpUMepe KUCIOpoaa, cepbl, pochopa u yrieposa).

XUMHUYECKUE CBOWCTBA BAXHEHIITMX HEMETAUIOB (TaJIOTEHOB, CEphI, a3oTa, (ocdopa, yriaepona u
KPEMHUS) U UX COSAMHEHUN (OKCHIOB, KUCIOPOACOACPKAIIUX KUCIOT, BOJOPOIHBIX COSTUHEHUI).

[IpruMeHeHne BaKHEUIIINX HEMETAVIOB U UX COCTMHEHUN.

Meramibl. [lonoxenne meramwioB B Ilepuoanueckod cucreme XUMHUYECKHX dneMeHToB [[. .
MenneneeBa. OCOOEHHOCTH CTPOCHHS IJIEKTPOHHBIX 000JI0UYEK aTOMOB MeTayuioB. O0mme dusndyeckue
cBoicTBa MeTa/uioB. CIulaBbl METAJIJIOB. DIEKTPOXUMUUYECKHUH psiJl HAIPSHKEHUH METaJJIOB.

XUMHUYECKUE CBOMCTBA BAaXXHEHITUX METAJUIOB (HATPUH, KalWi, KaJbI[MH, MarHWi, aTlOMHUHHM,
LIUHK, XPOM, K€JI€30, MEJIb) U UX COCTUHEHUH.

O61ue criocoOb! Moay4yeHus: MeTauioB. [IpyuMeHeHne MeTamioB B OBITY U TEXHHKE.



Pacuétrr Macchel BEIIIECTBa UIIU O6’béMa ra3oB MO U3BCCTHOMY KOJIMYCCTBY BCUICCTBA, MAaCCC HJIN
00BEMY OZTHOTO M3 YYaCTBYIOIIHMX B PEAKIIMU BEIIECTB, pacuéThl Macchl (00bEMa, KOJIMYECTBA BEIIECTBA)
IMPOAYKTOB pCaKu, €CJIN OAHO U3 BCUICCTB UMCCT IIPUMCCHU.

JlesiTeIbHOCTD YeJI0BEKAa M XUMUYeCKHe BeleCTBa

Ponp xuMum B 0OECHEYEHHWH SKOJOTHYECKOH, HIHEPreTHUECKONW W MUIIeBOW 0e30MacHOCTH,
pa3BUTHH MeIUIUHBL. [[OHITHE O HAYYHBIX METO/IaX MO3HAHMS BEIIECTB M XUMHUYCCKHX PEAKIUH.

[IpencraBiaenus 00 OOMMX HAYYHBIX NPUHIMIAX POMBIIUICHHOTO TIOJIYYEHHS] BaXXHEUIIHX
BCIIICCTB.

YenoBek B MHUpE BEIIECTB W MaTCpUAIIOB: BaXXHECWIIME CTPOUTEIILHBIC MaTEpUabI,
KOHCTPYKIIMOHHBIE =~ MaTepHalibl, KpacKd, CTEKIO, KepamMHhKa, MaTephalbl i JJIEKTPOHHKH,
HaHOMAaTePHaJIbl, OPraHMYECKUE U MUHEPAIbHBIC YI00pEHUSI.

XuMus u 3J0POBLC UYCJIOBCKA: IIpaBujia HMCIIOJIBb30BaHUA JICKAPCTBCHHBIX IPCIIapaToB, IIPaBUJIA
0€30I1aCHOTO MCIIOJIb30BaHHS MTPETIapaToB OBITOBON XUMHUH B ITOBCEHEBHOM JKU3HU.

IINIAHUPYEMBIE OBPA30BATEJIBHBIE PE3YJIBTATbDI

JIMYHOCTHBIE PE3YJIBTATBI

1) chopMHUPOBAHHOCTH POCCHHCKOM TIpa){TIaHCKOW HICHTHUYHOCTH, MATPHOTH3MA, YBAKCHHUS K
CBOEMY HapoJly, YyBCTBa OTBETCTBEHHOCTU nepen PoauHON, roplocTh 3a CBOM Kpail, cBoro Ponuny,
IPOLUIOE M HACTOAIIEE MHOTOHAIIMOHAIBHOIO Hapoja Poccum, yBakeHue rocynapCTBEHHBIX CHMBOJIOB
(repO, mar, rumH);

2) chOpPMHUPOBAHHOCTh T'PAKAAHCKOW TMO3UIIMU aKTUBHOTO M OTBETCTBEHHOIO WICHA POCCHHCKOTO
o0IIecTBa, OCO3HAIOIIETO CBOM KOHCTUTYIMOHHBIE IpaBa M OO0SI3aHHOCTH, YBaXAIOIIETO 3aKOH H
IIPABOMOPAJIOK, 00Ja/laloNero YyBCTBOM COOCTBEHHOI'O JOCTOMHCTBA, OCO3HAHHO HMPUHMMAIOILErO
TPaJUIIMOHHbIE HAIMOHAIbHBIE U 00I[eUeI0BeYeCKHE T'YMAHUCTHUECKUE U JEMOKPATHYECKHUE [IeHHOCTH;

3) TOTOBHOCTH K City’keHHI0 OTEUYeCTBY, €ro 3aliuTe;

4) chopMHPOBAaHHOCT MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO DPa3BUTHUS
HayKM M OOIIECTBEHHON NPAKTHKH, OCHOBAHHOI'O Ha JMANOre KYyJIbTyp, a TaKXkKe pa3IndHbIX (opM
0O0IIeCTBEHHOTO CO3HAHMsI, 0CO3HAHHE CBOETO MECTa B MOJIUKYJIBTYPHOM MHPE;

5) chopMHpPOBAaHHOCTH OCHOB CaMOpPa3BUTHUS U CAMOBOCHHMTaHUS B COOTBETCTBHUHM C
00I11€4eIOBEYECKUMH LIEHHOCTSIMU U MJeallaMH I'pakJJaHCKOro OOIIeCTBa; TOTOBHOCTh U CIIOCOOHOCTH K
CaMOCTOATENIbHOM, TBOPUYECKON U OTBETCTBEHHOM JI€SITEIBHOCTH;

6) TOJepaHTHOE CO3HAHUE M MOBEJCHME B IMOJUKYJIBTYPHOM MHUpPE, FOTOBHOCTb M CIIOCOOHOCTb
BECTH JUAJOr C APYTMMHU JIIOAbMH, JOCTUTaThb B HEM B3aMMOINOHHMMAHUS, HAXOJIWUTh OOIIME LENH U
COTPYAHMYATh JUISI HUX JIOCTWXKEHHUS, CHOCOOHOCTh MPOTHUBOCTOATH MJCOJOTMU  SKCTPEMHU3MA,
Hal[MOHAJIM3Ma, KCeHO(pOoOWH, JTUCKPUMHHAIIMM 1O  COLUUAIbHBIM, PEIUTHO3HBIM, PaCOBBIM,
HallMOHAIBHBIM MPU3HAKAM U JPYTUM HETaTUBHBIM COLUATILHBIM SIBIICHUSM;

7) HaBBIKM COTpPYJIHHYECTBA CO CBEPCTHHKAMH, NIETbMH MJAJIIEr0 BO3PAcTa, B3POCIBIMU B
o0pa3oBaTeNbHON, OOIIECTBEHHO MOJE3HOM, Y4eOHO-MCCIeI0BATEIbCKOW, MPOSKTHON M JAPYIHX BUAAX
NeSITEIbHOCTH;

8) HpaBCTBEHHOE CO3HAHUE U MOBEJICHHE HA OCHOBE YCBOCHHUS O0IIEUETIOBEYECKHUX [IEHHOCTEH;

9) rOTOBHOCTH U CIIOCOOHOCTH K 00pa30BaHUIO, B TOM YHCII€ CaMOOOpPa30BaHUIO, HA MPOTKEHUN
BCE JKU3HU; CO3HATENbHOE OTHOLICHHWE K HENpEephIBHOMY OOpPa30BaHUIO KaK YCIOBUIO YCHEIIHOM
podeCCHOHAIBHON U 00IIECTBEHHON JIeATEeIbHOCTH;

10) screTHueckoe OTHOLIEHHWE K MHpPY, BKIIOYAs ICTETUKY ObITa, HAYYHOTO M TEXHHUYECKOTO
TBOPYECTBA, CIIOPTa, OOIIECTBEHHBIX OTHOLICHHIA;

11) npunsTHE U peaau3alMio EHHOCTEH 3J0pOBOro 1 6e30macHoro oopasa *KHU3HHU, MOTPEOHOCTH B
(GuU3NYECKOM CaMOCOBEPIICHCTBOBAHUH, 3aHATUAX CIIOPTUBHO-03J0POBUTEIBHON  JIE€ATEIBHOCTHIO,
HETPUATHE BPEIHBIX MIPUBBIYEK: KYPEHUS, YIOTPEOICHUS aJIKOT0JIsl, HAPKOTUKOB,;

12) 6epexxHOE, OTBETCTBEHHOE U KOMIIETEHTHOE OTHOILIEHUE K (PU3NYECKOMY U MCUXOJIOTUYECKOMY



3JI0POBBIO, KAK COOCTBEHHOMY, TaK U JPYTHUX JIFOJIeH, YMEHUE OKA3bIBATh MEPBYIO MOMOIIIE;

13) oco3HaHHBI BBIOOp Oyaymied mnpodeccurt M BO3MOXXHOCTEH peanu3aluu COOCTBEHHBIX
JKU3HEHHBIX TUIAHOB; OTHOIIEHHE K MPOQECCHOHATHHOU AESITeTbHOCTH KaK BO3MOXKHOCTH YYacTHs B
pEIIeHUH JIMYHBIX, OOIIECTBEHHBIX, TOCYAaPCTBEHHBIX, OOIICHAIMOHAIBHBIX TPOOIIeM;

14) chopmMHpOBaHHOCTH IKOJIOTMUYECKOTO MBIIUICHUS, TMOHUMAaHHUS BIUSHUS COIMAIBHO-
SKOHOMMYECKUX TMPOIECCOB HA COCTOSHUE MPUPOJHOW U COLMAIBHOM cpeibl; MPUOOpETEHUE OIbITa
9KOJIOTO-HAMPABICHHON JEITEILHOCTH;

15) oTBETCTBEHHOE OTHOILIEHUE K CO3/IaHUI0 CEMbU Ha OCHOBE OCO3HAHHOT'O MPUHATHUS IIECHHOCTEH
CEMEMHOM KU3HH.

METANPEIMETHBIE PE3YJIBTATBI

MeranpeaqmMeTHble pe3yibTaThl OCBOCHHUS OCHOBHOM 00pa30BaTeNIbHOW MPOTrpaMMBbl JOJKHBI
OTpaXkaTh:

1) yMeHHe caMOCTOSTENbHO ONPEEIIATh LU AEATEIIbHOCTH M COCTABIATH IJIaHbI JAEATEIbHOCTH;
CaMOCTOSITENIbHO OCYIIECTBIISATh, KOHTPOJIMPOBATh U KOPPEKTUPOBATh AESITEIbHOCTD; MUCIOIb30BaTh BCE
BO3MOXHBIE PECYpChl JUIsl JOCTM)KEHHUS MOCTABJICHHBIX LEJeH M peaau3aly IUIaHOB JeSTEIbHOCTH;
BbIOMpATh YCHEIIHbIE CTPATETUHU B PA3JINYHBIX CUTYaLMSIX;

2) yMeHHe NPOIYKTUBHO OOIIATHCS U B3aUMOJEHCTBOBATH B IIPOLIECCE COBMECTHOM AEATENbHOCTH,
YUUTBIBATH MO3UINH JPYTUX YYACTHUKOB JAEATEIBHOCTH, 3)(HEKTUBHO pa3periaTs KOH(PIUKTHI;

3) BiajieHe HaBbIKAMU [IO3HABATEIBHOM, yUeOHO-HUCCIIE0BATENILCKOM U TPOEKTHOMN AEATENbHOCTH,
HaBBIKAMU pa3pemieHusi mpoosieM; CIIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSTEIBHOMY TOMCKY METOJIOB
peLIeHHs MPAKTUYECKHX 3a/1a4, IPUMEHEHHIO Pa3IMYHbIX METOA0B II03HAHUS;

4) TOTOBHOCTP H CIIOCOOHOCTHP K CaMOCTOSTCIBHONH WH(POPMAIMOHHO-TIO3HABATEIHLHOM
JeSITeIbHOCTH, BJIaICHHE HaBbIKAMU MOJIY4YEeHHUsI HEOOX0IUMOM MH(OPMAIUK U3 CI0Bapel pa3HbIX THUIIOB,
YMEHHE OpUEHTHPOBATHCS B PA3IMUHBIX MCTOYHHMKAX HHQOpMAIMKM, KPUTHUYECKH OLIEHUBAaTh H
UHTEPIPETUPOBATH UHPOPMALUIO, TOJIYYAEMYIO U3 PAa3IUYHbIX HICTOUHUKOB;

5) yMeHune UCTOIb30BaTh CPEACTBA UH(POPMAIIMOHHBIX 1 KOMMYHUKALMOHHBIX TEXHOJOTHH (1anee -
HKT) B pelleHnu KOTHUTHBHBIX, KOMMYHUKAaTHUBHBIX W OPTraHU3allMOHHBIX 33Jad C COOJIIO/IEHUEM
TpeOOBaHUI HPrOHOMUKH, TEXHUKH OE€30MacHOCTH, TUTHEHBI, PECypcocOEepex eHMs, IPABOBBIX U
THUYECKUX HOPM, HOPM HH(OPMAIIMOHHOH 0€30MacHOCTH;

6) yMeHue onpeAeNnsaTh Ha3HaueHUe U QYHKIUHU pa3IU4HbIX COIIMAIbHBIX HHCTUTYTOB;

7) yMeHHE CaMOCTOSITeIbHO OLEHMBATh W IPUHHUMATh PEIICHUs, OIpPEEIIIONe CTPATErHio
MOBEJICHNUS, C YUETOM I'PakJaHCKUX Y HPAaBCTBEHHBIX IIEHHOCTEM;

8) BIaJieHUE S3BIKOBBIMHM CPEJICTBAMU - YMEHHUE SICHO, JIOTMMHO M TOYHO H3JaraTb CBOIO TOUKY
3peHus, UCTOIb30BaTh a/IEKBATHHIE SI3bIKOBBIE CPEJICTBA;

9) BiazieHWe HaBBIKAMH IMO3HABATEIbHOM pe(IeKCHH KaK OCO3HAHMs COBEpIIAEMbIX JEHCTBUHA U
MBICTTUTENIbHBIX MPOIIECCOB, UX PE3YIbTATOB U OCHOBAHMIl, TPAHUI] CBOETO 3HAHUS W HE3HAHMS, HOBBIX
MIO3HABATEJIbHBIX 33]1a4 U CPEJCTB UX JOCTUKECHMUSL.

IHPEAMETHBIE PE3YJIbTATBI

B cocTtaBe mpeaMeTHBIX pe3yabTaTOB IO OCBOEHHUIO 00s3aTEIbHOTO COJEPXKaHMs, YCTaHOBJIEHHOTO
JIaHHOM (pemepanbHO 00pa30BaTENIbHON MPOTPAMMOM, BBIJEISIOT: OCBOCHHBIC 00yUYaIOIIUMHICS HAyIHbBIC
3HaHUS, YMEHUS M CIOCOOBI JeWcTBUH, cnenuduueckue i NpeAMETHOW o0nacTh «XHUMHUsS», BUIBI
JESTeIbHOCTH IO MOJIYYeHHIO HOBOTO 3HAHUS, €r0 MHTEPIpEeTallK, TPeoOpa30BaHUIO U MPUMEHEHUIO B
Pa3INYHBIX Y4EOHBIX U HOBBIX CUTYAIHSX.

[IpenMeTHBIE pe3yabTaThl OTPAXKAIOT CPOPMUPOBAHHOCTD Y 00YUAIOIIUXCS CIEAYIOIUX YMEHUI:

10 kaacce



1) chopMHPOBAaHHOCTBH MPEACTABICHUH O MECTE XMMHU B COBPEMEHHOW HAYYHOW KapTHHE MUpa;
MOHMMAaHUE POJIM XUMHUHU B (POPMHUPOBAHUU KPYro3opa M (yHKIIHMOHATHHONW IPaMOTHOCTH YeJIOBEKa JIs
pelIeHNs IPaKTUYECKUX 3a/1ay;

2) BIaJicHWE OCHOBOIOJIATAIOIIUMH ~ XMMHYECKUMU TIOHSATHUSAMH, TCOPUSAMH, 3aKOHAMH U
3aKOHOMEPHOCTSIMU; YBEPEHHOE MOJIb30BAHUE XUMUYECKON TEPMUHOJIOTHEN U CUMBOJIMKOM;

3) BiajieHHEe OCHOBHBIMU METOJIAMH HAYYHOTO MMO3HAHUS, UCIIONIb3YEMbIMU B XUMHUH: HAOIIOICHHUE,
OIMCaHKe, W3MEPEHHUE, SKCIIEPHUMEHT; yMEHHEe 00padarbiBaTh, OOBSACHATH PE3yIbTaThl MPOBEIECHHBIX
OTIBITOB U JIEJIaTh BBIBOJbI; TOTOBHOCTh M CIIOCOOHOCTH METOJIbI MO3HAHUS MPU PELICHUH MPAKTHYECKUX
3az1ay;

4) copMUpPOBAaHHOCTh YMEHHUsSI JlaBaTh KOJMYECTBCHHBIC OIICHKM M IIPOBOJIUTH PAacCuUeThl IO
XUMHUYECKUM (popMyriaM U ypaBHEHUSIM;

5) BrasieHHe NpaBUJIAMU TEXHUKU 0€30MACHOCTH MPH UCIIOJIb30BAHUM XMMUUECKHX BEIICCTB;

6) chopMHPOBAaHHOCTh yMEHHS KIACCU(PHUIMPOBATH OPraHUYECKHUE BEIIECTBA W PEAKIHH  II0
Pa3HbIM [IPU3HAKaM;

7) chOpMHPOBAHHOCTh yMEHHS ONHUCHIBATh W Ppa3jMyaTh H3YYCHHBIC KIACChI OPraHHYSCKHX
BEILIECTB;

8) chopMHPOBAaHHOCTh YMEHHS J€IaTh BBIBOIBI, YMO3AKIIOUCHHS W3 HAOJOJICHUH, XUMUYECKHX
3aKOHOMEPHOCTEN, IPOTHO3UPOBATh CBOMCTBA HEM3YYEHHBIX BEIIECTB 110 AHAJIOTUU C U3YYCHHBIMY;

9) chopMHPOBAHHOCTh yMEHHS CTPYKTYpHUPOBAaTh HW3y4YCHHBIH Marepual W XHMHUYECKYFO
UH(POPMALINIO, TTIOTYYaEeMYIO U3 PA3HBIX UCTOYHUKOB;

10) chopMHpOBaHHOCTE COOCTBECHHON IMO3MIMK 110 OTHOIIEHMIO K XMMHYECKOH HH(pOpMAIUH,
IIOJIy4aeMOU U3 Pa3HbIX HCTOYHUKOB;

11) chopMHPOBAaHHOCT YMEHHS aHAJTM3UPOBATh U OILIEHUBAThH IMOCIECACTBUS MIPOM3BOJICTBEHHON U
OBITOBOM J€SITEILHOCTH, CBA3aHHOM C MepepadOTKON OpraHMYECKUX BEILIECTB;

12) oBnazeHne OCHOBAMH HAayYHOTO MBIIUICHHS, TEXHOJOTHEH UCCIIe0BATEIbCKON M MPOEKTHOM
JIEATEIIbHOCTH

13) chopMHpPOBaHHOCTE ~ yMEHHS  MPOBOAWTH  OKCHCPHUMEHTHI  pasHOM  IHIAKTHYCCKOM
HaIIPaBJIECHHOCTH;

14) chopMHPOBAHHOCTh YMEHHSI OKa3bIBaTh MEPBYIO MOMOILb TIPH OTPABJICHHSX, 0’KOTaX U JAPYTHX
TpaBMaXx, CBSI3aHHBIX C BEIIECTBAMHU U J1a0OPaTOPHBIM 000PYJOBAHUEM.

11 kiaacce

1) chopMUpPOBAHHOCTH MPEACTABICHUN O MECTE€ XMMHMU B COBPEMEHHOW HayyHOW KapTHHE MHpa,
NOHMMAaHHE POJIU XUMHUU B (POPMHUPOBAHUU KPYro3opa M (yHKIMOHAIBHON I'PaMOTHOCTH 4Ye€JOBeKa JJIs
pelIeHns MPaKTUYECKUX 3aj1ay;

2) BiIaJeHHE OCHOBOIOJATAIOUIMMHU XMUMHUYECKMMH MOHATUSMH, TEOPHUSIMH, 3aKOHAMU U
3aKOHOMEPHOCTSIMU; YBEPEHHOE MOJIb30BAHUE XUMUYECKON TEPMUHOJIOTHEN U CUMBOJIUKOI;

3) BiageHre OCHOBHBIMU METOJJaMH HAy4HOTO IO3HAHUs, UCIIOJIb3YEMbIMH B XMMHUU: HAOIIOICHNUE,
ONMCaHUEe, W3MEpPEHHUe, SKCIEPHUMEHT; yMeHHe o0OpalaTbhiBaTh, OOBSCHATH PE3YJIbTaThl NMPOBEIECHHBIX
OTIBITOB M JI€aTh BBIBOJBI; TOTOBHOCTh U CIIOCOOHOCTb NMPHUMEHSATh METOJbI MO3HAHMS MPHU PEHICHUU
MPAKTUYECKHX 3aj1a4;

4) chopMUPOBAaHHOCTH YMEHHs JaBaTh KOJWYECTBEHHBIE OLIEHKM U MPOBOJUTH PACUETHI I10
XUMHUYECKUM (pOpMysiaM U ypaBHEHUSIM;

5) BajieHue npaBUWJIaMU TEXHUKH O€30MaCHOCTH MPU UCTIOIb30BAHUN XUMHUYECKUX BEIECTB;

6) chopMUpOBaHHOCTH COOCTBEHHOW TO3WIIMK IO OTHOIICHHWIO K XUMHYECKOW HH(OpMaIUH,
M0JIy4a€MOU U3 pa3HbIX HCTOYHUKOB.

BI/IJII)I ACATCJIBHOCTH, HAIIPABJCHHDBIC HA TOCTHKCHHUE PE3yJ/ibTaTa

Bunapl yueOHOM AeATeNbHOCTH yYaluXcs:

1. [Mapayro. D10 pabora yuamierocsi ¢ menaroroM (WM CBEpPCTHHUKOM) OAMH Ha OAMH. Takoe
oOyuyeHHe MPHUHATO Ha3bIBaThb WHIUBUAYAJIbHBIM. B IIKOIax OHO NPHUMEHSETCS PEAKO B CBS3U C
HEAOCTATOYHBIM KOJIMYECTBOM BPCMCHU Yy YUYMTECIIA. IHI/IpOKO HCIIOJIB3YCTCA IPHU JOIMOJIHUTCIIBHBIX
3aHATUAX U PCIICTUTOPCTBE.



2. I'pynmoByio, KOrja y4UTedb OJHOBPEMEHHO OOydYaeT WENyI0 TPYMIy YYalIUXCS WM IeNbId
kJacc. [{nst Takoit (hopMbl XapakTEepHO pa3AeabHOE, CAMOCTOSTEILHOE BBINOIHEHNE YUAIUMHCS Y4eOHbIX
3aJaHii ¢ TOCIEAYIOIMM KOHTPOJIEM pe3ynbTaToB. Takyio (Gopmy elre Ha3blBalOT OOIIEKIACCHON MU
(bpoHTAIBLHON PabOTOiA.

3. KonnmextuBHyto. OTO camas cioxHas ¢opMma OpraHM3aluu JesTeIbHOCTH ydammuxcs. OHa
BO3MOJKHA, KOTJ]a Bce 00y4aeMble aKTHUBHBI M OCYIIECTBISIOT 00y4YeHue APYyr Apyra. TUOUYHBIN puMep
KOJIJIGKTHB HOM (hOpMBI-paboOTa yJaluxcs B apax CMEHHOT'O COCTaBa.

4. HWuamuBuayaabHO-000COONEHHYIO. Ee eme 4acTto Ha3bIBalOT CaMOCTOSITEIBHOW paboToi
yuarmierocsi. Boimonnenue peGeHKOM JOMaliHel paboThl - BOT TUIHYHBIM mpuMep Takoi (GopMbl yued
HOU gestenbHOCTH. IMpoKo mpUMEHseTcss W Ha YpoKax B 00IIEe00pa30BaTENbHBIX YUYPEKICHHSIX.
KoHnTponbHble U caMOCTOATEIbHbIE PAOOThI, CAMOCTOATEIHLHOE BBINOJIHEHUE 33/IaHUN Y JIOCKU WIIU B
TETPaJX B XO/I€ YPOKa TOXKE OTHOCATCA K 3TOH opme.

Kpurepuu n HOpMbI OLIEeHKH 3HAHUI 00yYAIOIIUXCS:
1. OueHnka yCcTHOIO OTBeTA.
OTtmeTka «5»:
- JIaH MOJHBIA U NPABUJIBHBINA OTBET HA OCHOBAHUU M3YUYEHHBIX TEOPUI,
- MaTrepuall U3JI0XKEH B ONPENEICHHON JIOTHYECKOM MOCIeA0BATEIbHOCTH, TUTEPATYPHBIM
SI3BIKOM,
- OTBET CaMOCTOSITEIbHBIN
- BO3MOJKHA OJ/IHA HECYIIIECTBEHHAS OLITHNOKA.
Ormerka «4»:
- JIaH MOJHBIA U NPABUJIBHBINA OTBET HA OCHOBAHUU M3YUYEHHBIX TEOPUI,
- MaTepua U3JI0KEH B OINPEEICHHOM MOCIIeI0BATEIbHOCTH,
- OTBET CAaMOCTOSTCIIHbHBIN
- JomyuieHsbl 2-3 HeCyECTBEHHbIE OIIMOKU, UCTIPaBICHHBIE MO TPEOOBAHUIO YUUTEIS, WM JaH
HEIOJHBIM 1 HEUETKHUM OTBET.
Ormerka «3»:
- JIaH TIOJIHBIM OTBET, HO MIPU ATOM JOMYIIEHA CYIIECTBEHHAs OIIMOKA MIIM OTBET HETIONHBIH,
MOCTPOEH HECBSIZHO.
OrmeTka «2»:
- OTBET OOHAPYKMBAET HETIOHUMAHUE OCHOBHOTO COJIEp KaHMs Y4eOHOTO MaTepHaia,
- IOTIYIIIEHBI CYIIECTBEHHBIE OIIHOKH, KOTOPhIE YUAIUICSI HE MOKET UCIIPABUTh MPH HABOASIIUX
BOIPOCAX YUUTEISI.
2. OueHka yMeHHi pemiaTh pacuyeTHbIe 3212491
Onenka «5»:
- B JIOTHYECKOM pAacCCyXJIEHHUH U PELICHMH HEeT OMIMOOK, 3ajaua pelieHa parloHaTbHBIM
CIocooomM;
Ounenka «4»:
- B JIOTUYECKOM PACCYXJICHUH U PEIICHUS HET CYIIECTBEHHBIX OIMOOK, HO 3a/laya perieHa
HEPAIMOHAIBHBIM CIIOCOOOM, WJIH JIOMYIIEHO He 0oJiee IBYX HECYIIECTBEHHBIX OIIMOOK.
Onenka «3»:
- B JIOTHYECKOM pPACCYXXICHHHM HET CYIIECTBEHHBIX OMIMOOK, HO JIOMyIIeHa CYIIECTBEHHAs
ommOKa B MAaTEMaTHIECKUX pacueTax.
Onenka «2»:
1. UMeeTcst CyIIECTBEHHBIE OMMOKH B JIOTHYECKOM PACCYXKJICHUH U B PEIICHUU;
2. OTCYTCTBHUE OTBETA Ha 3aJJaHUE.
3. OneHKka MUCbMEHHBIX KOHTPOJIbHBIX PadoT
Onenka «5»:
- OTBET TOJHBIA U TTPaBUJIBHBIN, BO3MOXKHA HECYIIECTBEHHAS OIIMOKA.
Onenka «4»:
- OTBET HETIOJIHBIA UK JOIMYIICHO He 0oJiee IBYX HECYIIECTBEHHBIX OITHOOK.
Onenka «3»:
- paboTa BBITIOJIHEHA HE MEHEE YeM HaIlOJIOBHHY, JOMYIeHa OJHa CYIIECTBEHHAs OIMOKa U TIPH
ATOM JIBe-TPHU HECYILIECTBEHHBIE.



Ouenka «2»:
1.paboTa BBITIOJTHEHA MEHBIIEC YEM HAIOJOBUHY WJIM COICPKHT HECKOJBKO CYIIECTBEHHBIX
OIINOOK;
2. paboTa He BBIMOJIHEHA.
[Tpu orieHKe BHITIOTHEHUS TICBMEHHON KOHTPOJILHOW pabOThl HEOOXOAUMO YUUTHIBATH TPEOOBAHUS
eauHOTo op(dorpaguIecKoro peKuma.

4. OneHKa TeCTOBBIX padoT

TecTsl, cocTOSIIME U3 TISATH BOIPOCOB MOYXKHO UCIIOJIB30BaTh IOCIIE H3YYCHHS KaXKI0TO MaTepraa
(ypoka). Tect u3z 10-15 BompocoB ucmonb3yeTcs aisi THepuoamdeckoro koHtpois. Tect uz 20-30
BOIIPOCOB HEOOXOIMMO HCITOJI30BATh JUISI UTOTOBOTO KOHTPOJIS.

[Ipu orieHUBaHUY KCTIONB3YETCs CIICIYIOIIAs [IKama;



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC

Ne | HaumenoBanue pasgesnoB M | KoandecTrBo | DiiekTpoHHblIe (IU(pPOBbHIE)

n/m | TeM NmporpaMmmbIl JacoB

o0pa3oBaTe/bHbIE PeCypChl

/lesiTeJIbHOCTD YYUTEJISl C Y4eTOM padoueit
NMPorpaMMbl BOCIIUTAHUS

Paznen 1. CraHoB/ieHHe OpraHu4ecKOi XUMHMHU KaK HAyKHu (44)

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

A. M. byrnepos —
OCHOBOIIOJIOKHUK OPraHUUYECKON
XUMHH.

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

dopMupoBaHUe NATPHOTHYECKOT0 BOCIIUTAHUSA:
3HATH/MIOHUMATh/YMeETh ONpee/fiTh:

- pOJIb OTCUECTBEHHBIX YyUYEHBIX B
oprannueckoit xumun(A.M.byTiepos)
dopMupoOBaHUE HAYYHOTO MHUPOBO33PEHUSI:

- OOBACHATH MPUIMHBI MHOT000Opa3Hs OPTaHUYEeCKUX
BCIICCTB.

pa3BUTHHA

Paznen 2. YauBuTeAbHBIIH MUP YriieBoaopoaoB ( 124)

®dopMupoBaHue IKOHOMHYECKUX 3HAHUM !
3HATH/IIOHUMATH/YyMETh XapaKTepU30BaTh.

2.1 | ITapadunsr 2

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

- COCTaB U OCHOBHbBIE HAIIPaBJICHUs HCIOJb30BaHUS U
nepepadoTKK HEPTU U IPUPOJIHOTO Ta3a;

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

- yCTaHaBIMBaThb 3aBHCHMOCTb MEXIy OO0beMaMH
OOBIYM TPUPOIHOTO Traza u HepTu B PD u OromkeToMm.
D®opMHUPOBAHME IKOJOTHYECCKUX 3HAHUM:
3HATH/IIOHNMATB/YMeTh ONPeNeJsTh!

- MpaBWJIa HKOJOTMYECKH T'PAMOTHOTO TMOBEICHUS H

QJIKHUHBI). https://onlinetestpad.com/
Peaknun MIOJIUMEPHU3ALIUH.
[Tonumepsr.

2.3 | ApeHbl U UX IPOU3BOJIHBIE 5

https://learningapps.org/

Oe3omacHOro oOOpalleHuss ¢ MPUPOJHBIM Tra3oM U
He(TenpoAyKTaMHU B OBITY U Ha IIPOU3BOJICTBE;

- OKOJIOTMYECKHE TIOCIEACTBUS pa3iuBa HePpTH U
cr1ocoObl 6OPHOBI C HUMHU.

@opMHpPOBaHNEe HPABCTBEHHOI0 BOCTIMTAHUS:
3HATH/IOHUMATH/YMETh ONPeAeJATh:

- B3aUMOCBSI3b MEXAYy H3y4yaeMbIM MaTepHajoM U
Oynyie mpodecCHOHATBHON NeITeTbHOCTRIO.



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

®opMupoBaHUe NATPHOTUYECKOT0 BOCIIMTAHUA:

-  poJb  OTEUYECTBEHHBIX YYEHBIX B  Ppa3BUTUHU
oprannuyeckod  xummm  (M.I.  Kyuepo, H.J.
3eIMHCKU).

Paznen 3. Oprannyeckue coeIMHEHUS ¢ KMCJIOPOACOAEPKAINMMHU (PYHKIIMOHAJILHBIMHU
rpynmnamu ( 134)

3.1

Oprannyeckue COCIUHEHHS C
THJIPOKCUIIBHOM TPYIIITOH

https://onlinetestpad.com/

3.2

[IpousBoaHBIE  YIIEBOIOPOAOB,
coaepxampe  KapOOHWIBHYIO,
KapOOKCUIIBHYIO U aJIbJIETHIHYIO
(GyHKIIHOHATBHBIC TPYIIIIBI.
Kupsl

https://learningapps.orag/

3.3

Caxapa: cnagkue M Heclalkue
(yrneBospbl)

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

®opMHUpOBaHUE HAYYHOT'0 MUPOBO33PEHHA:
3HATH/IIOHUMATB/YMeTh ONpPeeJsiTh!

- OObpscHeHHE MaTepUaibHOrO E€IUHCTBA BEIIECTB
[IPUPOJBI IIYTEM YCTAHOBJIEHUS TE€HETHUYECKOM CBS3U
MEX1y K1acCaMU OpraHMYECKUX BEILECTB.

- YCTaHABJIMBATh IPUYUHHO-CIIECJCTBEHHbBIE CBS3U
MEXJy CTPOCHUEM, CBOWCTBAMH M HPHUMEHEHUEM
OpraHUYEeCKHUX BEIECTB.

®opMupoBaHUe IKOJTOTHYCCKUX 3HAHUI:
3HATH/MIOHUMATh/YMeETh ONpee/fATh.

- MpaBuja 3KOJOTMYECKH T'PAaMOTHOTO U 0€3011acHOro
oOpaleHns ¢ TOPIOYMMH U TOKCUYHBIMH BEIIECTBAMH,
CMC B ObITY U OKpYyKarolel cpene;

- IpaBUJa TEXHUKU OE30MaCHOCTH NPHU BBITOJHEHUU
[pPaKTUYECKUX paboT ¢ uenbio  (HopMHUpPOBAHUS
OEpe’KHOrO0 OTHOIIEHUSI K CBOEMY 3J0pPOBBIO U
3I0POBBIO0 OKPYXKAIOIIHX.

DopMUpOBaHKME BAJICOJOTHYECCKUX 3HAHUM:

- PackpbiBaTh poJib YIJI€BOJOB B KU3HEIACATEIbHOCTH
OpraHU3MOB.

Paznen 4. MoHo- ¥ oM YHKIIHOHAJ

bHbIE OPraHuYecKue CoeJUHEHHUs, coaepxKanue a3ot ( 54)

41

Hurtpocoennuenus. AMVHBI,
aMUHOKHUCIIOTBL. benok — 310
YKU3Hb.

5

https://school.mos.ru/

®opMupoBaHUE HAYYHOT'O MM POBO33PEHUS:
3HATH/IIOHNMATB/YMeTh ONPeNeJsTh!

- MaTepuaJbHOE E€AMHCTBO BEIIECTB IPUPOJIbI MyTEM
YCTAaHOBJIEHHMS] TE€HETUYECKOW CBSI3M MEXIY KilaccaMu
OpPraHUYECKUX BELIECTB.

- MPUYIUHHO-CIICACTBCHHBIC CBA3U MCKIAY CTPOCHHUCM,
CBOWMCTBAMM U IPUMEHEHUEM OpPraHMYECKUX BEIIECTB.
®opMHpoBaHHEe NATPHOTHYECKOI0 BOCIHTAHMS:



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

3HATH/TIOHUMATD/

-  pOJb  OTEUECTBEHHBIX YYEHBIX B  Pa3BUTUHU
aHWIMHOKPACOYHOU u (hapmarieBTHUECKOI
npombinuieHHocTH. (H.H.3unun)

dopMuUpOBaHME BAJIEOJOTHYECKUX 3HAHUI:
3HATH/MIOHUMATD/:

- OMOJIOTHYECKYIO POJIb aMHHOKHUCIO0T, OenkoB, JIHK,
PHK.

@opMupoBaHUe IKOJTOTHYECKUX 3HAHUIA:
3HATH/IIOHUMATH/YMeTh ONpPeefATh!

- MpaBujia KOJOTUYECKH TPAMOTHOTO U 0€30MacHOro
00paleHus ¢ TOPIOYMMHU U TOKCUYHBIMU BEIIECTBAMU B
OBITY U OKpY>KaroIlel cpefe.

OBIIEE KOJIMYECTBO YACOB
[10 [TPOT'PAMME

34




TEMATHYECKOE IINTAHUPOBAHUE

11 KJIACC

n/n

HanmenoBanue pa3geioB u
TeM NMPOrpaMmMbl

KoaunuecTBO
JacoB

DJIeKTpOoHHbIe (LM (ppoBbIE)
o0pa3oBaTe/ibHbIC PeCypChl

/lesiTeILHOCTH YUUTEJISI C Y4eTOM padoueii
NMpOrpaMMbl BOCIIMTAHUS

Paznen 1. ®DynaamMmeHTa bHbIE IOHATHUS, 3AKOHBI U

TECOPUHU XUMHH

1.1 3 @opMupoBaHUE HAYYHOT0 MHPOBO33PEHUSI:
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 nepuoanyeckoro 3axona . . Menneneesa
CBETC COBPCMCHHOM TCOPHH OOBSICHATh ~ 3aBUCUMOCTb  CBOHCTB  XHUMHMYECKHX
CTPOCHHUA aTOMa. DJIEMEHTOB W O0pa3oBaHHBIX HWMH  BEIIECTB  OT
PIIEKTPOHHOT'O CTPOEHUS AaTOMOB.
1.2 4 PDopMHpOBaHHE HAYYHOT0 MHPOBO33PECHHS:

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 POJb BOJBI, KOJUIOMAHBIX CHUCTEM B
KI3HH YeJIOBEKa,

DopMUPOBaHHE IKOHOMUYECKUX 3HAHUM:
3HATH/IIOHUMATH/YMeTh ONpe/1eJfATh!

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

- IPUYUHY BOSHUKHOBEHHSI TAPHUKOBOTO 3(pdekTa 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/IIOHUMATH/YMETh ONpPeaeJsATh.

-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 3HaAHMI:
3HATH/IIOHUMATH/YMeTh ONpPeeJsiTh!

- 3HAUEHHE IPOLIECCOB THUAPOIU3a Ul OOMEHHBIX
[IPOLIECCOB, KOTOpBIE Jexar B OCHOBE
PKU3HEJEATEIIBHOCTH KUBBIX OPraHU3MOB.

Pa3nes 2. OcHOBBI HeOpraHu4eckom

XUMHUHU

2.1

((I[O6BIBaCMBIe n3 3€MIIN» -
METAJIbI 1 UX COCIUHCHUS

6

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

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

2.2

Mertanmonast

https://onlinetestpad.com/

-IIPUYUHHO-CJIEJICTBEHHBIE CBS3M MEXIYy CTPOCHUEM
aTOMa, XMMUYECKON CBS3BIO, TUIIOM KPUCTAIIUMYECKOU

2.3

I'enetnueckas CBSI3b BEIIECTB
HEOPTaHUYECCKOTO U
OpTraHU4YECKOIr0 COCTaBa

https://school.mos.ru/

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

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

dopMupoBaHUEe NATPUOTHYECKOT0 BOCIUTAHUSA:
3HATH/IIOHUMATH

- POJIb POCCUMCKUX YUEHBIX B PA3BUTHH METAJUTYPTUH H
XMMHUYECKON HAYKH.

DopMUpPOBaHME BAJIEOJOTHYECKUX 3HAHUIA:
3HATH/IOHUMATD!

- 3HAYEHUE METAUVIOB W HEMETaUIOB JUIS KUBBIX



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 ONpPeeJfATh!

- HaxOXJEHUEe MeTallIoB B  IPUPOJE, BHUIAX
METaJLITypIrHH, panoHaIbHOM HCII0JIb30BaHUU
METAJUIOB, O CIIOCO0AaX 3alUThl METAJIOB OT KOPPO3HH.
- TPOU3BOJACTBO 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.

- IPO0OJIEMBI OXPaHbl OKpPY’KaloIIel Cpebl, CBI3aHHbIE 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/IIOHNMATB/YMeTh ONPeNeATh!

- 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. CraHoB/1eHMe OPraHHYecKOil XMMHMHU KaK HAYKH (4 1)
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. XMMHUYECKast CBSI3b B OPraHUYECKUX COSAMHEHUSX.
4. 14 Pemenne pacueTHBIX 3aJad Ha BBIBOJ MOJEKYISPHON (OpPMYIbl OpPraHUYECKUX COEIAUHEHUH 10
OTHOCHUTEJIbHOM MJIOTHOCTH ¥ MAaCCOBBIM JIOJISIM 3JIEMEHTOB
Pazgen 2. YauBuTeabHbIH MHP yri1eBoaopoaos (12 1)
5. 2.1 [Tapadunsl. Xumuueckue cBoiictBa napapuHos. [lonydyenne u npuMeHeHue napaduHoB.
6. 2.2 HenpenenbHble yriieBOAOPO/Ibl ¢ KPAaTHBIMU CBSA3SIMH. AJIKEHBI.
7. 2.3 XUMHYECKHE CBOMCTBA alTKeHOB. Peakiuu nonmuMepusamnuu. [lomumepst.
8. 2.4 [ukmoankaHsl.
9. 2.5 Oco0eHHOCTH CTPOEHUS U XUMUYECKHe CBOMCTBa ankaaueHoB. Kayuyku. [IpupoaHbie 1 cHHTETHYECKHE.
10. 2.6 ALIeTHIIEHOBBIE YTJI€BOJAOPO/IBI.
11. 2.7 Pemenue pacu€THbBIX 33724 Ha ONIpeiesieHne MOJICKYJIIPHO#N (hOPMYJIbI OPraHMYECKOTO BEIIECTBA 110
o0mieit popmyse roMOJIOTHIECKOTo Psijia.
12. 2.8 ApomaTudecKue yrieBogopOoabl.




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

14. 2.10 Pemenne pacdeTHBIX 3a/1a4 HAa BBIBOJ MOJICKYISIPHON (DOPMYIIBI OPTaHUYECKUX COSAMHEHUN IO Macce
Wi 00beMy NPOJAYKTOB CrOPaHHUS.

15. 2.11 Pemienue reHeTnuecKkux LEMOYEK.

16. 2.12 KadecTBeHHBIC peakiiy yTiIeBOIOPOIOB

Paznen 3. Opranuyeckue coeqUHEHHUS ¢ KUCJIOPOACOAepP:KAIMMHE (PYyHKIMOHAIBHBIMH rpynnamu (13 1)

17. 3.1 Crnuptbl. XMMHUYECKHE CBOICTBA OHOATOMHBIX MPEEIbHBIX CIUPTOB. PU3HONIOrMYECKOe IeHCTBHE
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: HEMPEAEIbHBIX U ApOMAaTUYECKUX KapOOHOBBIX, AUKAPOOHOBBIX,
TUIPOKCUKAPOOHOBBIX KHCIIOT.

23. 3.7 Pemienue 3a1a4 Ha onpesiesieHHe MOJIEKYISIPHOM (hOPMYJIIbl OPraHUYECKOT0 BELIECTBA M0 YPaBHEHUSAM
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 XMMHUECKUX PEAKLIUM.

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




28. 3.12 Jucaxapuipl: caxapo3a, MajibTo3a U JiakTo3a. [lonucaxapuibl.
29. 3.13 KadecTBeHHBIC peakiiyi Ha KUCIOPOI0COAEPKAIINE OPTAaHNIECKUE COCTUHECHHUS.
Paznen 4. MoHo- 1 noJimpyHKIIUOHAJIbLHbIE OPTraHUYeCKUE COeJTMHEHMS], colep Kanue a3oT (5 )
30. 4.1 Opranudeckue Npou3BOIHbIE AaMMHUAKA.
31. 4.2 [MomudpyHKIMOHATBHBIE OPTAaHUYECKHE 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 DJNIeKTpOHHAsE 000JI0UKa. JHEPTETUUECKUE YPOBHU U MOAYPOBHU. DIEKTPOHHBIE KOH(PUTYpAIlUA aTOMOB
3JIEMEHTOB B OCHOBHOM U BO30Y)KJIEHHOM COCTOSTHHH

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

4. 1.4 BemiectBa MOJIEKYISIPHOTO M HEMOJIEKYIISIPHOTO CTPOSHHS. THITBI KPUCTATMYECKUX PEIIETOK U CBOWCTBA
BEIIIECTB.

S. 1.5 [TapameTpsl cBsI3U. MEXMOJIEKYISIPHOE B3aUMOJCHCTBHE.

6. 1.6 VIcTMHHBIE ¥ KOJUIOUJHBIE PACTBOPBI.

7. 1.7 Pemenue 3amay ¢ UCMOIB30BaHHEM TOHSATHUN 'MaccoBas JOJs PacTBOPEHHOrO BemecTBa', "MolispHas
KOHLIEHTpauus"

8. 1.8 3aBUCUMOCTh CKOPOCTH PEAKIMH OT Pa3INYHbIX GakTopoB. OOpaTuMble M HEOOPATUMBIE PEAKIIUH.

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

10. 1.10 CunbHble U crabble 31eKTpoauThl. CTeneHb JUCCOIMALIUY.

11. 1.11 BblunciieHys 1o ypaBHEHUSAM XUMHUYECKUX PEAaKIUA U TEPMOXHMHUYECKUM YPABHEHUSIM.

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

13. 1.13 DIEeKTPOIN3 PACTBOPOB U PacIlIaBOB BelIECTB. [I[puMeHeHue 3IeKTpoaun3a.

Pazoen 2. OcHoBbl Heopranmveckoit xuvun (17 1)

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

15. 2.2 Koppo3zus MetamioB. CiocoObl 3aIUThI OT KOPPO3HH.

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 coequHerns a3ora. OCOOEHHOCTH CBOMCTB a30THOM KHCIIOTHI
23. 2.10 Oxkcunsl hocdopa, dochopconepxamue kucaorbl. Comu pochopHON KUCTOTHI
24, 2.11 ®dochopHbIE U a30THBIE YA00pEHUS
25. 212 CoenuHeHus yriepoja: CBOMCTBA U IPUMEHEHHUE.
26. 2.13 CoenMHeHUs KpEMHUS: CBOMCTBA U IPUMEHEHUE.
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 [ToHsATHE 0 HAYYHBIX METOJAX MCCIICIOBAHNUS BEIIECTB
32. 3.2 ITpomexyrouHas artectauus. UTtoropas KOHTpoJbHasi padoTa.
33. 3.3 [IpaBuna ncnoap30BaHUS JIEKAPCTBEHHBIX MPETAPATOB, IPETAapaToB OBITOBON XUMHUH B ITOBCETHEBHOM
YKU3HU.
34. 3.4 O6006menue o kypey xumuu 11 kiacca
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