MUWHHUCTEPCTBO ITPOCBEIEHUS POCCUMCKOM ®EJEPAIIMN
MuHucTepCcTBO 00Pa30BAHUSA M HAYKH Y IMYPTCKOi Pecnyoamkn
YnpasJ/ieHue HApOAHOT0 00Pa30BaHUsA AIMUHUCTPAUMH MYHHUIMIIAJBHOT0 00pa30BaHuUs

«MyHununanabHbIi oKpyr SAxuyp-boabuHckuii paiion Y amyprckoid Pecny0ankm»
MBOY Sxmyp-boasunckas COII

PACCMOTPEHO

Ha 3acenanuu IIIMO
YAHUTENIeH OMOJIOTHH,
XUMUH, PUUKU

[Ipotokon Nel ot «30» 08
2023r .

YTBEPXIEHO

JIMpEeKTOp IIKOJIbI

IlepeBoukoB A.A.
[Tpuxka3 Ne 9501 ot «31» 08
2023rr.
A.A. lepeBoLLNKOB
C=RU, O=MBOY
Axwyp-boabnHckas
COLL, CN=AA.

lMepeBoLLMKOB,
M E=shl-jakbodja@y

PABOYAS IPOTPAMMA
(ID 765879, 1D 1370114)

andex.ru
S noATBEPXAato
3TOT AOKYMEHT

yueOHoro npeamera «XuMus. Yriay0JieHHbIN YPOBEHb)
s obyqaromuxes 10 —11 knaccos

C. SIlxkmyp-boabs. I'ox 2023



MNOSICHUTEJIBHAS 3AITUCKA

Pabouas mporpamma 1o XMMUU Ha YpOBHE CpeAHEro oduiero oopa3zoBaHus pazpaboTaHa
Ha ocHoBe DexnepanpHOro 3akoHa oT 29.12.2012 Ne 273-®d3 «O6 obpazoBanuu B Poccuiickoit
Odenepanuny, TpeOoBaHMH K pe3ylbraTaM OCBOeHHMs (enepaibHOW  00pazoBaTeIbHOM
nporpamMmMbl cpeanero obmero oopazoanusa(®OIl COO), mpencraBneHHbIX B DepepanbHOM
rocyJapcTBeHHOM oOpazoBarenbHoM craaapre COO, ¢ yuérom Konuenumu npenojgaBaHus
yuebHoro mpenMera «XuMHsS» B 00pa3oBaTeNbHBIX opraHuzanmsx Poccuiickoit denepanmm,
peaIu3yoLMX OCHOBHbIE 00pa30BaTe/IbHbIE POTrPAMMBI, U OCHOBHBIX MOJOXeHUH «CTparerun
pa3zBuTusi Bocniutanus B Poccuiickoit ®enepanuu Ha niepuon 1o 2025 roga» (Pacmopsixenue
[TpaButensctBa PD ot 29.05. 2015 Ne 996 - p.).

XvuMHs Ha YpOBHE YINIyOJNEHHOrO H3y4eHHUS 3aHMMAET Ba)XXHOE MECTO B CHCTEME
€CTeCTBEHHO-Hay4yHOro oOpa3oBanusi ydammxcsi 10-11 kiaccoB. WM3ydeHue mnpenmera,
peamuzyemMoe B ycioBUAX IU(B(GEpPEHIUPOBAHHOTO, NPO(UIBHOTO OOYYEeHHs, NPU3BAHO
oOecrieunTh 00111€00pa30BaTENbHYI0O U OOLIEKYJIbTYPHYIO HOJATOTOBKY BBIIYCKHUKOB IIKOJIBI,
HEOOXOAUMYIO JIJISl aJanTalid MX K OBICTPO MEHSIOIIMMCS YCJOBUSM JKH3HH B COIIMYME, a
TaKXKe I MPOAOJDKEHHS OOY4eHUs B OpraHu3alusax MNpo(ecCHOHAILHOrOo 00pa3oBaHUs, B
KOTOPBIX XUMHUS SBJISIETCS OHOM U3 MPUOPUTETHBIX JAUCIUILINH.

B mnporpamme 1no XumMHuM Ha3HaueHHME IpeaMeTa «XUMHS» I0JydaeT MOAPOOHYIO
MHTEPIIPETALIMI0 B COOTBETCTBUU C OCHOBoOIoJararomumu nonoxenusmu PI'OC COO o
B3aUMOOOYCIIOBIIGHHOCTH 1IeJIeH, COZiep KaHus, Pe3yJIbTaTOB 00y4YeHuUsl U TpeOOBAaHUM K YPOBHIO
MOJTOTOBKH BBIMTYCKHUKOB. CBHIETENHCTBOM TOMY SIBISIIOTCS CIIEAYIONIME BBHIOIHIEMBIC
IpOrpamMMoil o XUuMHM QyHKIHU:

e HMHQOPMAIIMOHHO-METONYECKAs, peaju3alus KOTOpod oOecreynBaeT MOoJydeHHe
NPEJCTaBICHUS O IIEJISX, COJAEPKAHWU, OOIIEH CTpaTeruu OOYYeHUs, BOCIIUTAHHS U
pa3BUTHs, 00y4arOIUXCs CPEACTBAMU MPEIMETa, U3y4aeMoro B paMKax KOHKPETHOTO
npoduns;

®  OpraHM3aLMOHHO-TUTAHUPYIOIIAs, KOTOpas  HpedycMaTpuBaeT  OIpeJlesIeHue:
NPUHIUIIOB  CTPYKTYPHPOBAHHUA H  TIOCJIEIOBATEIILHOCTH HW3YYEHUS  y4eOHOTro
MarepHuaia, KOJUYECTBEHHBIX M KAueCTBEHHBIX €ro XapaKTEepPUCTHK; IOAXOJO0B K
(GOpPMHUPOBAHUIO COJEPKATEIBHOW OCHOBBI KOHTPOJS U OIEHKH 00pa3oBaTeIbHBIX
JOCTIDKEHUH, 0Oydarolmmxcss B paMKax MTOTOBOM arrecTaluu B (opMe eIuHOro
rocy/1apCTBEHHOI0 SK3aMeHa 110 XUMUHU.

[Tporpamma asst yriyOnE€HHOTO U3Y4YE€HUS] XUMHH:

® YCTaHABJIMBAET MHBApUAHTHOE MPEIMETHOE COAEpKaHHE, 0053aTeNbHOE [Tl U3YUECHUS
B paMKax OTHENbHBIX  mpoduiel, TMpexycMaTpUBaeT  paclpelelieHue |
CTPYKTYPHUPOBAaHHUE €ro IO KJIAccaM, OCHOBHBIM COZAEP>KaTEIbHBIM JIMHUSAM/paz/iesiaMm
Kypca;

e aéT MpUMEpPHOE pacnpeieieHne yueOHOro BpeMEeHH, pEKOMEHIYEMOT 0 JUIsl U3y4eHHs
OTJENIbHBIX TEM;

e [peasiaraeT MPUMEPHYIO IMOCIEA0BATEIbHOCTh H3Y4YeHHMs] Y4eOHOro matepuana c
y4€TOM JIOTUKH TIOCTPOCHUS Kypca, BHYTPHUIIPEIMETHBIX U MEKITPEIMETHBIX CBSI3CH;

e JaéT METOIMYECKYI0 MHTEpIpEeTAaluIo IeJiel W 3a4ad H3ydyeHHUs IpeaMeTa Ha
yIIIyONEHHOM YpPOBHE C Y4YETOM COBPEMEHHBIX MPUOPUTETOB B CHCTEME CPEIHEro
o0miero oOpa3oBaHus, COAEPKATEINBHON XapaKTEPUCTUKU IUIAHUPYEMBIX pEe3yJIbTaToOB
OCBOCHMS OCHOBHOH 00pa30BaTENIbHOM MPOTrpaMMBbl CPEIHEro odmero oOpa3oBaHUs
(JIMYHOCTHBIX, METAIPEAMETHBIX, MPEAMETHBIX), & TAKXKe C Y4ETOM OCHOBHBIX BHJIOB
y4eOHO-TI03HABATEIbHBIX JCHCTBUI OOYYalOlIerocs I0 OCBOCHHUIO COJCpIKAHUS
npeaMera.

[To Bcem Ha3BaHHBIM MO3UIUSAM B TMpPOrpaMMe IO XHMHH TPEIyCMOTpEHa

MPEEMCTBEHHOCTh C OOy4YeHHMEM XHMHH Ha YypOBHE OCHOBHOTro oOmiero oOpaszoBaHus. 3a



npenenaMu  yCTAaHOBJICHHOM TMPOrpaMMON MO XUMHHM  00s3aTenbHOW  (MHBapUaHTHOMN)
COCTaBIISIIOLIEH collepkaHus yd4eOHOTro mpeaMera « XUMHsS» 0CTaéTcsl BO3MOKHOCTh BHIOOpA €ro
BapHaTUBHON COCTABJIAIOIIEH, KOTOpas JOJIKHA ONPEAEIATHCA B COOTBETCTBUM C HAIIPABICHUEM
KOHKPETHOTO MO OOyICHHS.

B cootBerctBuu ¢ koHuentyanbHbiMU mnojoxkeHusmMu DPIOC COO o Ha3zHaueHUH
peaMeToB 0a30BOro M yriay0aEHHOTO ypOBHEH B cucTeMe auddepeHIIMPOBAaHHOTO O0YYCHHS Ha
YPOBHE CpeIHEro o0IIero o0pa3oBaHUs XUMHS Ha YPOBHE YIIyOJEHHOTO M3y4eHHS HalpaBiIeH
Ha pealn3alHio TMPEEMCTBEHHOCTH C MOCIEAYIOLUIUM OSTaloM MOJyYeHUS XHUMUYECKOTO
o0pa3oBaHMsl B paMKaX M3y4YEHUS CIIELUAIbHBIX ECTECTBEHHO-HAYYHBIX U XUMHUYECKHX
JUCIUIUIMH B By3aX M OpraHu3alusx cpeaHero npodeccuoHaibHOro oopasoBanus. B aToil cBsi3u
U3Y4YEHUE TIpeAMeTa «XUMHUS» OPUEHTHUPOBAHO IPEUMYLIECTBEHHO Ha paclIUpeHUE U
yrayOieHne TEOPEeTUYECKOM U MPaKTUYECKOW TMOATOTOBKM OOYYarOIIMXCS, BBIOpABIINX
ornpenenéHHbId MpopmIb 00ydeHHs, B TOM YUCIE C NePCHEKTHBON MOCIETYIOMIETO IMOIyIeHUS
XUMHYECKOTro 00pa3oBaHus B opraHu3aiusax rnpodeccunonansHoro oopasoanus. Hapsiay ¢ atum,
B cBere TpeboBanmii ®I'OC COO K IUIaHUPYEeMBIM pe3ylibTaTaM OCBOSHUS (eaepaabHOu
0o0pa3oBaTeNbHOIl MPOrpaMMbl CpeJHEro O0IIero oOpa3oBaHUs U3Y4YEHHE MpeaMeTa «XUMUs»
OPUEHTUPOBAHO TAKXKE HA PELICHHUE 33/1a4 BOCIMTAHUS U COLIMAJILHOTO Pa3BUTHSI 00yJaroImuxcs,
Ha GOPMUPOBAHUE Yy HUX OOIIEUHTEINIEKTYaIbHBIX YMEHUN, YMEHUN pallMOHAIU3AINH Y4eOHOTO
Tpyna ¥  OO0OOMIEHHBIX CIOCOOOB  JACSATEIBHOCTH, MMEIONIUX  MEXKIUCIUILUIMHAPHBIN,
HAAMPEIMETHBIN XapaKTep.

CocraBisitomiuMu  nipeaMeTa «XUMHUS» HAa YPOBHE YIIyOJEHHOIO M3Yy4YEHHS SIBISIOTCS
yrayOnénnbele Kypeel — «Opranuueckas xumus» u «OOmas 1 HeopraHudeckas xumus». [Ipu
OTIpe/IeNIEHUU TOJIX0J0B K OTOOPY M CTPYKTYpPHOH OpraHu3alMM COAEpKaHMS 3TUX KYpPCOB B
nporpaMMe Mo XMMHHM 3a OCHOBY NMpHHATHI nojioxeHuss GPI'OC COO o pazanuusx 6a30Boro u
yrayO0nE€HHOrO YPOBHEH U3yUEHHUS PEAMETA.

OcHoBy coaepxaHusi KypcoB «Opranuyeckas xumus» u «OOmas U HeopraHudeckas
XUMUS» COCTABIISIET COBOKYIHOCTh MPEAMETHBIX 3HAHUM M YMEHHI, OTHOCAIIUXCS K Oa30BOMY
YPOBHIO M3yd€HUs IpeAMETa. JTa CHCTEMa 3HAHUM IOJIy4aeT ONPEIECIIEHHOE TEOPETHYECKOE
JIOTIOJIHEHNE,  TO3BOJISIIOIIEE  OCO3HAHHO  OCBOMTh  CYLIECTBEHHO  OOnbIIMN  00BEM
¢axTonornueckoro marepuana. Tak, Ha yriayOJ€HHOM ypOBHE M3Y4€HHUs MpeaMeTa obecrieueHa
BO3MOXXHOCTh 3HAQUUTEIBHOIO YBEIMYEHUS OO0bEMA 3HAHUH O XHUMHUYECKUX DJJEMEHTax U
CBOMCTBaX MX COCJUHEHUH HA OCHOBE PACIIMPEHUs U yriIyOJeHUs MPEJCTaBICHUNA O CTPOCHUU
BEIIECTBA, XUMUYECKOW CBSI3U U 3aKOHOMEPHOCTSAX MPOTEKAHUS PEaKIHil, paccMaTpuBaeMBbIX C
TOYKH 3pEHUSI XUMUYECKON KMHETUKHU U TEPMOJMHAMUKU. M3ydeHne nepuoanuecKoro 3aKkoHa u
[lepuoanueckoit  cucTeMbl XUMHYECKHX  JJEMEHTOB  0Oa3upyeTcsi Ha  COBPEMEHHBIX
KBaHTOBOMEXAaHHUYECKUX MPEJICTABICHUIX O CTPOCHUM aToMa. XHUMHUYECKast CBSI3b OOBSICHSETCS ¢
TOYKHM 3pPEHHS] SHEPreTHUECKUX W3MEHEHUN Npu e€ oOpa3oBaHUU U pa3pyLICHHH, a TaKXKe C
TOYKM 3peHHs MeXaHu3MOB e€ oOpa3oBaHus. l3yueHue THUIIOB peakUUi JOMOJHSIETCS
(dbopMUpOBaHHEM MPEACTABICHUIN 00 ANEKTPOXUMUYECKUX MPOIECCaX U ANEKTPOJIN3E PACIIIaBOB
U PAacTBOPOB BEIECTB. B Kypce opraHMueckod XMMHMHM INpPU PACCMOTPEHHH pEaKLMOHHOMN
CIIOCOOHOCTH COEIMHEHUH yzemnseTcss 0co00e BHUMaHue BOIpocaM 00 AJIEeKTPOHHBIX A dekTax,
0 B3aUMHOM BIIUSIHUU aTOMOB B MOJICKYJIaX U MEXaHH3MaX PEaKIuil.

Oco0oe 3HayeHHe UMEET TO, UYTO Ha COJIEpP)KaHHE KYypCOB XMUMHH YIIIYOJIEHHOTO YpOBHS
U3yUYeHHs I KJIACCOB OIpeneséHHOro mnpoduis (raaBHBIM 00pa3oM Ha HX CTPYKTYypy H
XapakTep JOMOJHEHUH K o01el crucTeMe MpeIMEeTHBIX 3HAHUI) OKa3bIBAIOT BIMSHUE CMEXHbBIC
npeaMmersl. Tak, HampuMmep, B COAEP)KaHUHM TpeaMeTa s KIacCOB XHMHKO-(PH3HUECKOTO
npoduisi 60JBINIOE 3HAYCHUE OyyT UMETh JIEMEHTHI y4eOHOTO Marepuasia mo oOIiel XUMUH.
[lpy w3yueHuH mnpenMeTa B JaHHOM CiIydae akLEHT OyJaeT cheslaH Ha OOIIHOCTh METOIOB
MO3HAHMs, OOIIHOCTh 3aKOHOB U TEOPUH B XMMHH U B (DU3HKE: aTOMHO-MOJIEKYJISIpHAsI TEOpHUs
(MonexynsipHass Teopus B (HU3UKE), 3aKOHBl COXPAHEHHS MAacChl W OSHEPrUH, 3aKOHbI
TEPMOJUHAMUKH, SJICKTPOJIN3a, IPEACTABICHUS O CTPOCHUH BEILIECTB U IPYTOE.



B T0 ke BpeMs B collepiKaHUU MpeAMETa sl KITACCOB XUMUKO-OHOIOTHIECKOTO TPOQPUIIS
00N yHeTbHBIM Bec OyleT MMEeTh OpraHuyeckas Xumus. B aToMm ciydae mpegocraBisieTcst
BO3MOXHOCTB /17151 60s1ee 00CTOSATENILHOTO PACCMOTPEHHSI XUMHUECKOM OpraHu3alny KIETKH KaK
OMOJIOTUYECKOH CHCTEMBbI, B COCTaB KOTOPOW BXOST, K MPUMEpPY, TaKue CTPYKTYpHbIE
KOMITOHEHTBI, KaK JIMMUJbI, OCNKH, YIJIeBOABI, HYKJICHHOBBIE KHCIOTHI M Apyrue. IIpu sTom
3HAHUS O COCTAaBE€ M CBOWCTBAxX MpEJCTaBUTENIE OCHOBHBIX KJIACCOB OPraHMYECKHUX BELIECTB
CJIy’KaT OCHOBOM JUIS M3yUEHHsI CYIIHOCTH MPOLECCOB (POTOCUHTE3A, IBIXaHUS, TTHILECBAPEHHUSL.

B mnane ¢opmupoBaHUs OCHOB HAay4HOIO MHPOBO33PEHHS, OCBOEHHUS OOIIEHAayYHBIX
METO/IOB MTO3HAHHUS U OTIBITA MPAKTHYECKOTO MPUMEHEHHS HayYHBIX 3HAHWN M3Yy4EHUE MpeaMeTa
«XuMus» Ha YriayOJnEHHOM YpPOBHE OCHOBAHO Ha MEXKIPEAMETHBIX CBS3SIX C Y4eOHBIMU
npeaMeTaMu, BXOSIIMMHU B COCTaB MIPEIMETHBIX obnacTeil «EcTecTBeHHO-HAyYHBIE IPEAMETHI»,
«MaremaTtuka u nHpopMmaTiKa» u «Pycckuii A3bIK U TUTEpATYpay.

[Tpu uzyuyenun yueOHOro mnpeamera «XUMHs» Ha YrIIyOJIEHHOM YpPOBHE Takke, Kak Ha
YpOBHE OCHOBHOTO M CpeaHero oOmiero oOpa3oBaHusi (Ha 0a30BOM YpOBHE), 3ajadeit
NEPBOCTENIEHHOW 3HAYMMOCTH sBisieTcd (OpPMHUPOBAaHME OCHOB HAayKM XUMHHM Kak 00J1acTu
COBPEMEHHOT0 EeCTECTBO3HAHMS, TMPAKTUYECKON MAESITETbHOCTH YeJIOBeKa U OJHOTO U3
KOMIIOHEHTOB MHUPOBOW KYJbTYphl. PelieHue 3Toil 3ajaun Ha yriyOJIEHHOM ypOBHE W3Y4YEHMUS
peaMeTa MpeArnoaraeT pealn3auio TakuX LeJei, Kak:

e (QopmupoBaHuE NPEJICTABICHUN: O MAaTEPUAIBLHOM E€IMHCTBE MHUPA, 3aKOHOMEPHOCTSIX

Y NI03HABAEMOCTH SIBJIEHUIN IIPUPOJIbI, O MECTE XUMUU B CUCTEME €CTECTBEHHBIX HAyK U
e Beayleil ponu B 00eCleYeHHH YCTOMYMBOTO PAa3BUTHUS YEIIOBEUECTBA: B PEIICHUU
po0JIeM HKOJIOTMUYECKOM, SHEPreTUYecKOW W MUIIEBOM O€30MacHOCTH, B Pa3BUTUHU
MEIWIIMHBI, CO3/JaHUM HOBBIX MAaTepUalOB, HOBBIX HWCTOYHUKOB OHEPTUHU, B
o0ecre4eHn  paluOHAIBLHOTO IPUPOJIONOIB30BAHUS, B dbopMupOBaHUT
MHUPOBO33PEHUS U 00ILEH KyIbTYphl UEJIOBEKa, a TAK)KE IKOJIOTHYECKH 0O0CHOBAaHHOTO
OTHOLIEHUSI K CBOEMY 3/10POBbIO U MPUPOJAHOM CpEIIE;

® OCBOCHHME CHCTEMbl 3HAaHUM, JEXKAIMX B OCHOBE XUMHYECKOW COCTaBJIAIOIICH
€CTeCTBEHHO-HAYYHOW KapTUHBI MHpa: (YHTAMEHTAIBHBIX TOHSATHH, 3aKOHOB U
TEOpUH XHWMHHU, COBPEMEHHBIX IMPEACTAaBICHHI O CTPOSCHWHU BEIIECTBA Ha pPa3HBIX
YPOBHSX — aTOMHOM, HMOHHO-MOJIEKYJISIPHOM, HaJMOJIEKYJIIPHOM, 0
TEPMOJMHAMHYECKUX W KHHETUYECKUX 3aKOHOMEPHOCTSAX MPOTEKAaHUS XUMHYECKHX
peakuuii, 0 XMMHYECKOM PaBHOBECHH, PACTBOpPAX M JUCIEPCHBIX cHUCTEMax, 00 00IuX
HAyYHBIX TMPUHIUINIAX XUMHUYECKOTO TPOU3BO/ICTBA;

e (QopmupoBaHue y 0O0y4arOmIMXCSd OCO3HAHHOTO MOHMMAaHMUS BOCTPEOOBAHHOCTH
CHUCTEMHBIX XHMHUYECKHX 3HAHWUU Ui OOBSICHEHHS KJIFOYEBBIX HIEH W MpoOiiemM
COBPEMEHHOW XUMUU, AN OOBSCHEHHS M TPOTHO3WPOBAHUS SIBICHUHN, HMEIOIINX
€CTECTBEHHO-HAYYHYIO MPHUPOAY; TPaAaMOTHOTO pEHIeHHUs MpoOJieM, CBS3aHHBIX C
XUMHEH, TMPOTHO3UPOBAHUS, aHAlW3a U OIEHKH C TO3UIHMA SKOJOTHYECKON
0€30MacHOCTH MOCIEACTBUN OBITOBOM M MPOU3BOJICTBEHHOW NEATEIHHOCTH YeNOBEKa,
CBSI3aHHOW C XUMHYECKUM MPOU3BOJICTBOM, HCIOJIB30BAHUEM U MepepaboTKOM
BEIIIECTB;

e yrayOJeHWe MPEICTaBICHHM O HAyYHBIX METOJaX IO3HAHMs, HEOOXOIMMBIX IS
MpPUOOPETEHUS] YMEHUN OPUEHTUPOBATHCS B MUPE BEIIECTB U OOBICHEHUS XUMHUECKUX
ABJICHUM, MMEIOIMIMX MECTO B TMpPUPOJE, B NPAKTUUECKOH AESITETbHOCTH U
MMOBCETHEBHOW KU3HU.

B nmnane peanu3zanuu TNepBOOYEPEAHBIX BOCHUTATENBHBIX U pa3BUBAIOMIMX (GYHKLIUN
[IEJIOCTHOM CHUCTEMBI CPEIHEro OOIIero oO0pa3oBaHMs MPU U3YYCHHM NpeaMeTa «XUMHs» Ha
yrIyOoJIEHHOM YpOBHE 0COOYIO aKTyaJbHOCTh TPHOOPETAIOT TAKHUE LIETH U 3a]]a4H, KaK:

e BoCIUTaHUE YOEKAEHHOCTH B TIO3HABAEMOCTH SIBICHUN TMPUPOABI, YBAKECHUS K
MPOIIECCY TBOPUYECTBA B OO0JIACTH TEOPETUYECKHX W MPHUKIAIHBIX HCCICIOBAHUHN B



XUMHUH, GOPMUPOBAHNE MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH;

® pa3BUTHE MOTHBAIMH K OOYYCHHIO W MMO3HAHUIO, CIIOCOOHOCTEH K CAaMOKOHTPOJIIO U
CaMOBOCIIUTAaHHUIO HAa OCHOBE YCBOCHHS OOIICUYEIIOBEUSCKUX [IEHHOCTEIH;

® pa3BUTHE T[O3HABATCIBHBIX HWHTEPECOB, HMHTCIUICKTYAIBHBIX H  TBOPYECKUX
CrocoOHOCTE 00yJaromuxcsi, GOopMUPOBAHUE y HUX CO3HATEIBHOTO OTHOIICHUS K
caMoO0Opa30BaHUIO W HEMPEPHIBHOMY OOpa30BaHUIO KaK YCIOBHIO YCIICIIHOM
npo(hecCHOHANTLHOW W OOIIECTBEHHOW ESATEIBHOCTH, OTBETCTBEHHOTO OTHOIICHUS K
CBOEMY 3JI0POBBIO M TOTPEOHOCTH B 3JI0POBOM 00pa3e KU3HU;

e (QopmupoBaHMEe YMEHHUH ¥ HABBIKOB PAa3yMHOTO MPHPOIONOIL30BAHUS, Pa3BUTHE
OKOJIOTMYECKON  KYIbTyphl, NPUOOPETEHHE  ONbITa  OOIIECTBEHHO-TIOIEC3HOU
IKOJIOTUYECKOH IETETLHOCTH.

Pabouast mporpaMma BOCIIHTAHUS IIKOJIBI PEAIM3YETCS B TOM YHCIIE B 4epe3
WCIIOJIb30BAHUE BOCITMUTATEIILHOTO OTEHIIMAIA YPOKOB XHMUHU. DTa pab0oTa0CYIIECTBISICTCS B
CIIETYIOIUX GopMax:

e [loOyxaeHHe 00yUaroIMXCs COOII0AAaTh Ha YPOKE OOLICTIPHHSATHIC HOPMBI TIOBEICHUS,

npaBwia OOLIEHUS CO CTapIUMHU (ME€JaroruyecKuMyU pabOTHUKAMHU) M CBEPCTHUKAMU
(oOyyaronMucs ), MPUHIUIBI y4eOHON TUCHIUIUIMHBI U CAMOOPTaHU3AIUH.

— [IpuBneuenne BHUMaHUS OOYyYaIOIIUXCS K LEHHOCTHOMY acCHeKTy H3y4aeMbIX Ha
ypOKax IpeaMETOB, SBJICHUN, COOBITUH uepes:

— J€MOHCTPALIMIO 00YyUYaOIIMMCSl IPUMEPOB OTBETCTBEHHOT0, I'PaXKJAHCKOI'O TIOBEACHNUS,
MIPOSIBJICHUS YETIOBEKOIIO0HS U I00pOCepAeUHOCTH

— oOpalieHue BHUMaHMS Ha HPABCTBEHHbIE AaCMEKThl HAy4YHBIX OTKPBITUH, KOTOpbIE
M3Y4aloTCs B IaHHBIM MOMEHT Ha ypOKe; Ha SIPKUX JIeATeNe KyJIbTypbl, YUEHBIX, IOJIUTUKOB,
CBSI3aHHBIX C U3Y4a€MbIMHU B JaHHBI MOMEHT TEMaMH, Ha TOT BKJIaJ, KOTOPBIA OHU BHECIIU B
pa3BUTHE Hallel CTpaHbl M MHUpPA, HAa JOCTONHBIE MOApPAKaHWS HPUMEPbl HUX KU3HHU, Ha
MOTHBBI UX IOCTYIIKOB;

— UCIOJB30BAaHME Ha YpoKax HH(POpMAIMM, 3aTparuBarollell Ba)KHbIE COLIMAJIBHBIE,
HPaBCTBEHHbIE, STUYECKHE BOIIPOCHI

e llcnonp30BaHME BOCIMUTATEIbHBIX BO3MOXKHOCTEH cojaep)kaHUs y4eOHOro mpeamera
U GOpMHpPOBaHUS Y 00YyYaIOIIUXCSl POCCUMCKUX TPAJUIIMOHHBIX JYXOBHO-HPAaBCTBEHHBIX U
COLIMOKYJIBTYPHBIX IIEHHOCTEH dYepe3 IMOJ00p COOTBETCTBYIOUIMX TEKCTOB JUISI UTCHMS,
MPOOJIEMHBIX CUTYaIU JI1sl 00CYK/IeHUs B Kiacce

e HuunuupoBanue oOCYXIEHHM, BBICKa3bIBAHUN CBOETO MHEHMSI, BBIPAOOTKU CBOETO
JMYHOCTHOTO OTHOIICHUS K U3Y4aeMbIM COOBITHUSM, SBICHUSIM, JIUIIAM.

e BxitoueHne B ypoK UTPOBBIX MPOIENYp, KOTOPblE TOMOTalOT MOAAEPKaTh MOTHBALMIO
oOyyarolmuxcsi K IOJyYEHUIO 3HAaHUM, HaJaKUBAHUIO TTO3UTUBHBIX MEKIUYHOCTHBIX
OTHOILIEHUH B KJIacce, MOMOTaloT YCTAaHOBJIEHHUIO TOOpOXkenaTeabHON atMochepbl BO BpeMs
ypoKa.

e JlpumeHeHHE Ha ypOKE MHTEPAKTUBHBIX (GOpM  paboThl, CTUMYIMPYIOUIUX
MO03HABATEIbHYIO MOTHBALINIO 00YYarOIUXCA.

e [Ipumenenue rpynmnoBoil paboTbl WIKM PAabOTHI B Mapax, KOTOpPbIE CIIOCOOCTBYIOT
Pa3BUTHIO HABBIKOB KOMaHIHON paOOThI M B3aUMOJEHCTBUIO C JPYTUMH 00yHarOIIUMUCS.

e BrpiOop 1 uUCHONb30BaHUE HA YPOKaX METO/I0B, METOIMK, TEXHOJIOTHH , OKa3bIBAIOIINX
BOCIIMTATEIBLHOE BO3ACHCTBHE HA JINYHOCTH B COOTBETCTBUM C BOCIIMTATEIbHBIM HJEAJIOM,
LEJIBIO U 33JJa4aMU BOCIIUTAHUS.

® HunuupoBaHWE W TOJJEPKKA HMCCIIEIOBATEIBLCKOW IEATEILHOCTH INKOJLHUKOB B
(dbopMe BKIIOUEHUS B YPOK PA3IUYHBIX HUCCIEIOBATENLCKUX 3aaHH, YTO JaeT BO3MOKHOCTh
00yJaronuMcst TPHOOPECTH HABBIKM CAMOCTOSITEIHHOTO PEIICHUSI TEOPETHIECKON MPOOIEMBI,



TCHCPUPOBAHUA U O(bOpMJIeHI/IH COOCTBEHHBIX TUIoTE3, YBAXKUTCIIbHOTO OTHOIICHUSA K YYKUM
naesm, HY6J'II/I‘IHOFO BBICTYIIVICHHSA, ApTYMCHTHUPOBAHHUA U OTCTAaMBaHUICBOCH TOUYKH 3pCHUA.

® VYCTaHOBJICHHUE YBaKUTEIIbHBIX, JOBEPUTEIBHBIX, HEPOPMATIBHBIX OTHOLICHUN MEXKIY
y4UTEIEeM U YUCHUKaMH, CO3/IaHHe Ha yPOKaX 3MOLMOHAIbHO-KOM(OPTHOM Cpeibl.

OOmmee 4YMCIIO YacoB, MPEAYCMOTPEHHBIX I M3YYCHUS XMMHU Ha YIIIyOJICHHOM YpPOBHE
cpenHero obmiero odpaszoBanus, cocraBiseT 204 gacos: B 10 kmacce — 102 uwaca (3 gaca B
Henenmo), B 11 kmacce — 102 gaca (3 yaca B HEZIemo).

COJAEP)KAHUE OBYYEHUA
10 KUIACC

OPI'AHUYECKASA XUMUSA

TeopeTnueckne 0CHOBbI OPraHUYeCKO XMMMH.

[IpenmMeT W 3HaYeHHE OpPraHMYECKOW XHMMHH, MPEJICTaBICHHE O MHOro00pazuu
OPraHUYEeCKUX COCTUHECHUH.

DNEKTPOHHOE CTPOEHUE aroMma YIJepoja: OCHOBHOE U BO30YXIEHHOE COCTOSHUS.
BanenTHble BO3MOXKHOCTH aroma yriepoaa. XMMUYecKasl CBsI3b B OPraHMYECKUX COETUHEHUSIX.
Tunel ruOpuaN3aluu aTOMHBIX opOHTaneil yriepoaa. MexaHu3Mbl 00pa3oBaHMsI KOBaJICHTHOM
cBsi3U (OOMEHHBINH W JIOHOPHO-AKIENITOPHBIHN). THITBI MepeKphIBaHUsI aTOMHBIX OpOHUTAJIeH, G- H
n-cBsizu. OnuHapHas, ABOWMHAs M TpoitHas cBs3b. CrmocoObl pa3pbiBa CBsi3ed B MOJIEKYJIax
oprannyeckux BemiecTs. [loHsTHE 0 CBOOOAHOM pajgukale, Hykieodue u anexTpodue.

Teopuss cTpoeHus opraHudyeckux coenuHeHuid A.M. bytnepoBa u coBpeMeHHbIE
MPEJICTABICHUS O CTPYKTYPE MOJIEKYJ. 3HAaU€HNE TEOPUN CTPOEHHUSI OPraHUYECKUX COEAMHEHUH.
MosnekynsipHble U CTpYKTypHbIe (opmyinbl. CTpyKTypHble (GOpPMYJbl pa3lIU4YHBIX BHUJIOB:
pa3BépHyTas, COKpall€HHas, ckenerHas. M3omepus. Buuabl wu3omepuu: CTpyKTypHasd,
IPOCTPAaHCTBEHHAs. JEKTpOHHBIE 3(P(EKTbl B MOJNEKYIax OpPraHUYeCKHX COEIUHEHUH
(MHIyKTUBHBIA U M€30MEPHBIN 3P PeKThI).

[IpencraBienue o ki1accupuKauy opranndeckux BemecTs. [IoHsTHe 0 GyHKIMOHATBLHON
rpynne. I'omonorus. I'omonoruueckue psanel. Cucremarnueckas HOMEHKIIATypa OpraHUYeCKUX
coenunenuit (IUPAC) u TpuBHanbHble HA3BaHUS OT/IEIBHBIX MPEACTABUTEICH.

OcoOenHocT M KjlaccUpUKalusg  OpraHmyeckux  peakiuil.  OKuciauTenbHo-
BOCCTaHOBUTEJIbHBIE PEAKIIMU B OPraHUYECKONH XUMUH.

DKCrepuMEHTAIbHBIE METOJIbl M3YUYEHHUs BEIIECTB M UX NMpEBpallleHUui: 03HAKOMJICHHE C
o0pa3liaMu OpraHMYECKUX BEIIECTB W MaTepualaMd Ha MX OCHOBE, OMBITHI 1O MPEBPAIICHUIO
OpraHMYECKHUX BEUIECTB IMpH HarpeBaHuW (IJIaBjIeHHe, OOyIJIMBaHME M  TOPEHHE),
KOHCTPYMPOBaHUE MOJENIEN MOJIEKYJI OPraHUYECKHUX BELIECTB.

Yraesogopoabl.

Anxanbl. ['omonoruueckuil psi aakaHoB, oOmas (GopMyia, HOMEHKIATypa U M30MEpHUs.
DJIeKTPOHHOE M TIPOCTPAHCTBEHHOE CTPOEHHE MOJEKYT alKaHOB, SP -THOPHIM3AIMS aTOMHBIX
opbutaneit yriepoja, 6-cBs3b. GU3NUECKUE CBOMCTBA AIIKAHOB.

XVMHYEeCKHEe CBOWCTBA aJIKaHOB: peaKLUU 3aMElIeHUs], N30MEpU3aIIH, JeruIpUpPOBaHMUS,
IUKIM3alliY, TUPOJIN3a, KpekuHra, ropeHus. llpeacraBienne o MexaHHW3Me peakuuil
paZvKaIbHOTO 3aMEIICHHUS.

Haxoxnenne B npupozae. CriocoObl mosydeHus U IPUMEHEHUE aJTKaHOB.

[uxnoankanel. O6mIast popMyna, HOMEHKIATypa U uzoMepus. OCOOCHHOCTH CTPOCHUS U
XUMHUYECKHX CBOMCTB MabIX (IMKJIONPOMNAH, NHMKJIOOYyTaH) M OOBIYHBIX (IIMKJIOTIEHTAaH,
[UKJIOTeKCaH ) [UKI0aNKaHoB. CrocoObl MONTy4YeHUs U TPUMEHEHHUE [TUKI0AIKaHOB.



Ankensl. ['oMoT0THYECKUI psill alTKEHOB, 00mas GpopMmyiia, HOMEHKIATypa. DJIEKTPOHHOE
M MPOCTPAHCTBEHHOE CTPOEHHME MOJEKYN aJKeHOB, SP>-rMOpHAM3alUs aTOMHBIX opOuTaneii
yriaepoaa, - u n-cBsizu. CTpyKTypHas U reoMerpuydeckas (uc-tpaHc-) uzomepus. dusuueckue
CBOMCTBA aJKEHOB. XHMMHYECKHE CBOMCTBA: DPEAKLUUHM IPUCOCAVHEHHs, 3aMEUICHHUS B O-
MIOJIOKEHUE TIpU JBOWHON CBSA3M, NOJMMepu3anuu M okucieHus. [IpaBuio MapkOBHHMKOBA.
KagecTBeHHbIE peakiuK Ha 1BOIHYIO CBsI3b. CIOCOOB! OTYUYEHUS M IPUMEHEHHE AIKEHOB.

Ankanuensl.  Knaccupukanuss — ankagueHoB  (CONMpsDKEHHBIE,  M30JUPOBAHHBIE,
Kymynuposannvle). OCOOCHHOCTH  DJICKTPOHHOIO CTPOCHUSI M XUMHYECKHX  CBOMCTB
conpsiKEHHBIX aueHoB, 1,2- u 1,4-npucoeaunenue. Ilomumepusanus conpspKEHHBIX JMEHOB.
CriocoObl nostyyeHus 1 IPUMEHEHUE alIKaJAUEHOB.

Anxunbl. 'oMonornyeckuii psa ankuHOB, oOmas ¢popmysia, HOMEHKIATYpa U H30MEpHUS.
OJEeKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHME MOJIEKYJ aJIKMHOB, SP-TMOpHUIU3AIMs aTOMHBIX
opOutaneit yrimepona. dusmyeckue CBOMCTBA ATKMHOB. XHWMHUYECKHE CBOMCTBA: PEAKIUU
IIPUCOEANHEHN, JUMEPU3aluu U TPUMEpU3aluu, OKUCICHHs. KUCIOTHBIE CBOMCTBA aJIKUHOB,
MMEIOLINX KOHIEBYIO TPOMHYIO CBs3b. KauecTBeHHBIE peaklMM Ha TPOHHYIO CBsA3b. CrocoObI
IIOJIyYEHUS U IPUMEHEHUE AJIKUHOB.

ApomaTH4ecKue yriieBoJI0posl (apeHsl). ['omomoruueckuit psij apeHos, obmias Gopmyina,
HOMEHKJIaTypa M U30Mepusi. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHME MOJIEKYJIbl OEH30Ia.
®uznyeckue CBOWCTBA apeHOB. XMMHUYECKHE CBOMCTBAa O€H30Ja M €ro roMOJOrOB: peaKlIuu
3aMellleHus] B OEH30JIbHOM KOJIbLIE U YIJICBOJOPOJHOM pajMKaje, peaklUud MpHUCOeIUHEHNUS,
OKHCIIEHHE TOMOJIOTOB OeH3omna. IlpeacraBinenne 00 opueHTHPYIOLIEM NEHCTBUN 3aMeCTUTENeH
B OEH30JIbHOM KOJIbLIE Ha NpUMeEpe aJKWIbHBIX PaJlKajoB, KapOOKCUIBHOM, I'MJIPOKCUIIBHOM,
aMUHO- U HUTPOTPYIIBI, aTOMOB rajoreHoB. OCOOEHHOCTHM XMMHMUYECKHUX CBOICTB CTHpOJIA.
[Tomumepuszanust  ctuposna.  CrnocoObl  MOMYyYeHHS W HPUMEHEHHE  apOMaTUYEeCKHUX
YTJIEBOAOPOIOB.

[Tpuponusiii ra3. I[lonyrueie HedTsHBIE ra3el. HedTs u e€ mpoucxoxxnaenue. KameHHbI
yrojib U OPOAYKThI ero mnepepadorku. CrocoObl mepepaboTKku He(THU: MEeperoHka, KpEeKUHT
(TepMHUYECKH, KaTalIuTUUeCKui), puopmunr, nuponus. [IpoaykTsel nepepaboTku HedTH, UX
IPUMEHEHNE B IPOMBIIIIIEHHOCTH U B OBITY.

['eneTnyeckas CBS3b MEXAY Pa3IMYHBIMU KJIACCAMH YTJIEBOIOPOAOB.

ONEKTPOHHOE CTPOEHUE TaJOreHNPOU3BOAHBIX YIIIEBOJOPOIOB. Peaknuu 3amerieHus
raJIoreéHa Ha TUAPOKCOTPYIIy, HUTPOTPYIIy, LHMAaHOTPYIIy, amuHorpymmy. JlelictBue Ha
TaJIOTEHIIPOU3BO/IHBIE  BOJHOTO M CHOMPTOBOTO pacTBopa MIEnouyd. BzaummopelictBue
JUTaJIOTEHAJIKAHOB C MAarHueéM M LMHKOM. [IOHATHME O METaII0OpraHMYECKHUX COEAVHEHMSIX.
Hcnonp30BaHne TrajlOr€HIPOU3BOIHBIX YITIEBOAOPOIOB B OBITY, TEXHMKE M TpPU CHHTE3E
OpPraHMYECKUX BEILECTB.

OKCepUMEHTAIbHbIE METObl H3Y4YeHMs] BEIIECTB M HX MPEeBpalleHU: H3ydYeHUe
(¢u3nUecKkux  CBOMCTB  yIJIEBOAOPOAOB  (pacTBOPUMOCTH),  KAueCTBEHHBIX  peakLui
YIJI€BOIOPOAOB Pa3IMYHBIX KiaccoB (oOecliBeunBaHHWE OPOMHONM WIIM HMOAHOW BOJIBI, pacTBOpa
IIEpMaHraHaTa Kajus, B3aMMOJCICTBHE aleTWJIEHAa ¢ AaMMHMAYHBIM pacTBOPOM OKCHIa
cepedpa(l)), kauecTBeHHOE OOHApY)XCHHE yIriIepoja W BOJOPOJA B OPraHHYECKHUX BEIIECTBaX,
NOJydeHHUEe ATUJICHA M H3Y4YE€HHE €ro CBOMCTB, O3HaKOMJIeHHE ¢ Kosuekuusmu «Hedptb» u
«Yromp», ¢ oOpa3uamMu IUIaCTMAacC, KAay4yKOB W DPE3UHBI, MOJEIUPOBAHHE MOJIEKYI
YIIEBOIOPOAOB U TaJOTEHIIPON3BOIHBIX YITIEBOJAOPOOB.

Kuciopoacoaep:xaime oprani4ecKie CoeIMHEHHUS.

IIpenenbHble OmHOATOMHBIE CcOUpPThl. CTpoeHHE MOJEeKysl (Ha IMpUMEpEe METaHojla U
stanosa). ['omonornueckuii psan, odmas Gopmyia, n3oMepusi, HOMEHKJIATypa U Kiaccu(puKarus.
@u3nyeckue CBOICTBA NPEICNIbHBIX OJHOATOMHBIX CHUPTOB. BomoponaHble CBS3U MEXAy
MOJIEKYJIAaMH ~ CIIUPTOB. XMMHMYECKHE CBOMCTBA: pEaKkUMM 3aMELICHMs, JEerHIpaTalud,
OKUCJIEHHUS, B3aUMOJIEICTBUE C OPrAaHUYECKUMHU U HEOPraHUUYECKUMHU KuciaoTaMu. KauecTBeHHas



peakuusi Ha OJIHOATOMHbIE CHUPTHI. [leficTBHE 3TaHOJa M METaHOJa Ha OpPraHU3M YeJIOBeKa.
CrniocoOblI MoTy4eHUs U IPUMEHEHUE OJJHOATOMHBIX CIIUPTOB.

[TpocTeie aupsl, HOMEHKIATypa U u3oMepus. OcoOeHHOCTH (PU3MYECKUX M XUMUYIECKHX
CBOWCTB.

MHOroaroMHble CIHUPTHI — 3TUJEHTIIMKOJIb U TIHIEpUH. DPU3NUYECKHEe W XHUMHYECKUE
CBOMCTBA: pEaKUMU 3aMEUICHUs, B3aUMOJIEUCTBHUE C OPraHMYECKMMU M HEOPraHMYECKUMU
KHCJIOTaMH, KaueCTBEHHAsl peakiusi Ha MHOTOaTOMHbIe cnupThl. [IpeacraBienue o MexaHusme
peakiuii HykieopuIbHOTrO 3amenieHus. JleiictBue Ha opraHusM yenoBeka. CrocoObl MoryuyeHust
Y IPUMEHEHNUE MHOTOATOMHBIX CIIUPTOB.

®enon. CTpoeHne MOJIEKYJIbl, B3aUMHOE BIMSHUE THIPOKCOTPYMIBl U OEH30JIBHOTO Spa.
Ouznyeckue cBoicTBa (heHona. OCOOCHHOCTH XMMHUYECKHUX CBOUCTB (peHoma. KadecTBeHHBIC
peakiuu Ha QeHona. TokcmuHOCTh (eHona. CrocoObl MoOnydeHHss U MpUMEHeHue (eHoa.
®denonopManbaeTHAHAS CMOJIA.

KapOoHuibHbBIE COEMTUHEHUS — QIbJErHIbl M KETOHBL. JJEKTPOHHOE CTPOCHHUE
KapOOHWJIBHON TPyMIbl. ['OMOIOTHYECKUE PSIbI ANBJICTHIOB M KETOHOB, o0mas Qopmyia,
u3oMepuss M HoMeHkJarypa. Du3nyeckrne CBOMCTBA albJETMIOB M KETOHOB. XHMHYECKHUE
CBOMCTBAa aQJbJICTUIOB W KETOHOB: peakuuu mnpucoequHeHus. OKUCICHUE abIeTHJIOB,
KaueCTBEHHbIE peakluHu Ha anpieruibl. CrocoObl MOMydeHUS W MPUMEHEHHE albJIETHI0B U
KETOHOB.

OOHOOCHOBHBIE TpefeNibHbIe KapOOHOBBIE KUCIOThL. OCOOEHHOCTH CTPOSHHUS MOJEKYI
KapOOHOBBIX KHCIOT. M3omepust m HoMeHKiarypa. Pu3MYecKkne CBOHCTBA OJHOOCHOBHBIX
MpelebHbBIX KapOOHOBBIX KHUCIOT. BomopoaHble CBS3U MeEXAYy MOJEKyJIaMu KapOOHOBBIX
KHCJIOT. XMMUYECKHE CBOMCTBA: KUCJIOTHBIE CBOWCTBA, peakius ATepUPUKAIMH, PEAKIIUU C
y4acTUEM YTIEBOJOPOAHOTrO pagukana. OCOOEHHOCTH CBOWCTB MypaBbUHOM KUCTOTHI. [loHsTHE
0 TIPOU3BOJHBIX KApOOHOBBIX KHUCIIOT — CIOXKHBIX 3pupax. MHOrooopasne kapOOHOBBIX KHUCIIOT.
Oco0eHHOCTH CBOMCTB HEMpPEIeIbHBIX U apOMaTHUYECKUX KapOOHOBBIX KHCIOT, TUKAPOOHOBBIX
KHUCJIOT, THAPOKCHUKAPOOHOBBIX KHUCIOT. [IpeacraBurenu BBICHIMX KapOOHOBBIX KHCIOT:
CTeapuHOBas, MATbMUTUHOBAS, OJICMHOBAs, JUHO/NE8As, JUHONeHO08as KUCIOTHL. (CrnocoObl
MOJIYYCHUS U IPUMEHEHUE KapOOHOBBIX KUCIIOT.

Crnoxublie »¢upsl. ['oMonoruueckuit psn, obmias Gopmyna, u3oMepus ¥ HOMEHKIATYpA.
DuU3nYECKUEe U XUMAYECKUE CBOMCTBA: TUIPOJIM3 B KUCIION U LIEJIOYHON Cpeie.

Kupsl. Ctpoenue, ¢puznueckue ¥ XMMHUYECKHE CBOMCTBA KHUPOB: TUAPOIHU3 B KHCIOH U
miesiouHou cpenie. OCOOEHHOCTH CBOMCTB JKUPOB, COJIEPKAIINX OCTATKH HEMPEIETbHBIX KUPHBIX
KHUCIIOT. JKUpbI B IpUPO/IE.

MpII1a KaK COJTM BBICITUX KapOOHOBBIX KHCIIOT, UX MOFOIIIEE JACHCTBHE.

OO0mass xapakTepucTHKa yriaeBonoB. Kraccudukainus yriaeBomoB (MOHO-, AH- U
noymcaxapuasl). MoHocaxapuapl: TIIOKO3a, (PYyKTO3a, rajakrosa, pubo3a, Ae30Kcuprbo3a.
dusnyeckue CBOMCTBA M HaxoxzaeHue B npupone. PorocuHTe3. XHUMHUYECKHE CBOMCTBA
TJIFOKO3BI:  PEAKIMW C Yy4aCTHEM CHUPTOBBIX U albJETHJHONW TPYII, CHOUPTOBOE U
MOJIOUHOKHCIOe OpoxeHue. [IpuMeHeHUE TIIOKO3bI, €€ 3HaueHHWE B JKU3HEAEATEIHbHOCTH
opranm3ma. Jlucaxapuael: caxapo3a, MajgbTO3a ¢ JIAKTO3a. BocCCTaHaBIWBAWOIIHE U
HEBOCCTAaHABIIMBAIONINE aucaxapuibl. ['miaponus aucaxapuioB. Haxoxxnenue B mnpupone u
npumeHenue. [lomucaxapumbl: Kpaxmaj, TJIIMKOTE€H W IesuTiosio3a. CTpoeHHe MaKpOMOJICKYIT
KpaxMmajia, TJIMKOT€Ha U IeJUTiojio3bl. (Du3nueckre CBONCTBAa Kpaxmala M IEJUTIOJIO3bI.
XUMHYECKHE CBOMCTBA Kpaxmaja: THAPOJIW3, KaYECTBEHHAs PEaKius C HMOJAOM. XHMHYECKHE
CBOICTBA IIEIITIOI03bI: TUAPOIIN3, TOTydeHHE 3(PUPOB 1eTI0N03bl. [IoHsATHE 00 UCKYCCTBEHHBIX
BOJIOKHAX (BHCKO03a, alleTaTHBIN MIENK).

OKCIEepUMEHTaIbHbIE METO/bl U3YyU€HHUs BELIECTB M UX MPEBpAIICHUI: PacCTBOPUMOCTD
pa3IMYHBIX CHOUPTOB B BOJE, B3aWMOJCHCTBHE AITAHOJIA C HATPHUEM, OKHCIEHUE STUIOBOTO
CIIUPTa B AJNBJETHJ HA PACKAIEHHOM MEIHOM NPOBOJIOKE, OKHUCJIEHHWE ATUIIOBOIO CIIUPTA
JUXPOMATOM Kayins (BO3MOXKHO MCIOJIb30BaHUE BHIEOMATEPUANIOB), KAUECTBEHHBIE PEAKIMK Ha



anpaeruasl (¢ ruapokcuaom auammuncepeopa(l) u rugpokcuaom meau(ll)), peakmus rmunepruna
¢ ruapokcuaoM Meau(ll), xumuyeckne cBoCTBa pacTBOpa YKCYCHOM KHMCIIOTHI, B3aUMOJICHCTBHE
pacTBopa rioko3bl ¢ ruapokcuaom meau(ll), B3aumonelicTBiue Kpaxmana ¢ MOJIOM, PEIICHUE
SKCTIIEPUMEHTAIBHBIX 33J1a4 110 TeMaM «CrupThl U peHombly, «KapOoHoBbIe KUCTOTHI. ClI0KHBIC

3pUPBD».
A3oTcoepikale OprannyecKue coequHeHus.
AMHHBI — OpraHM4ecKde MpOHM3BOAHbIE aMMmHuaka. Kiaccupukanus aMUHOB:

anupaTHYECKUEe U apOMaTHYECKUE; NTePBUYHBIC, BTOPUYHBIC U TpeTUYHBIC. CTpOCHUE MOJICKYI,
obmas ¢opmyina, u3oMepus, HOMEHKIATypa U (pU3MYecKkre CBOMCTBA. XMMHYECKOE CBOHCTBA
annpaTHYECKUX aMHUHOB: OCHOBHBIC CBOWCTBA, AJIKWJIMPOBAHHUE, B3aMMOJICHCTBHE MEPBUYHBIX
aMHHOB C a30THCTOM KHUCIOTOM. COoJIM aIKMIIaMMOHHUS.

AHWIMH — IpeACTaBUTEIb aMUHOB apoMaTrudeckoro psaaa. Ctpoenue aHuwivHa. Bzanmuoe
BIIUSTHUE TPYI aTOMOB B MoOJIeKyJe aHmInHA. OCOOCHHOCTH XMMHYECKUX CBOWCTB aHWJIMHA.
KauectBennsle peakuuu Ha aHWIMH. CrnocoObl MONY4YeHHUS U TMPUMEHEHHE alu(aTUuyecKux
aMuHOB. [lonydyeHnue aHuiIMHA U3 HUTPOOEH30JIa.

AmuHokucnotel. Homenknatypa u  wu3omepuss. OTaenbHble NPEACTABUTEIN  O-
AMHUHOKHCIIOT: TIUIWH, alaHuH. Du3ndeckrue CBOMCTBA aMHUHOKHCIOT. XMMHUYECKHE CBOICTBA
AMUHOKHCIIOT KaKk aM(OTEpHBIX OpPraHUYECKHUX COCIMHCHHWH, pPEaKIus TOJUKOH/ICHCAIINH,
00pa3zoBaHue MENTUIHON CBs3U. brosornyeckoe 3Ha4eHHE aMUHOKHUCIOT. CHHTE3 M THAPOJIH3
METITHIOB.

benku kak npupoansle monumepsl. llepBuyHasi, BTOpUYHAs M TPETUYHAs CTPYKTypa
0enkoB. XMMHUYECKHE CBOWCTBA OENKOB: THAPOJIN3, JIEHATYypallus, KaueCTBEHHbIE pEaklUd Ha
OerKuy.

OKCIEpUMEHTAIbHbIE METOJbl M3YYEHHS BELIECTB M MX IPEBpPALICHUN: PACTBOPEHHUE
OCJIKOB B BOJIE, JICHATypalus OCIKOB MPU HArpeBaHWU, IIBETHBIC PEAKIMU HAa OCTKH, pelieHue
AKCIIEPUMEHTANIbHBIX 337a4 IO TeMaM «A30TCOAEpKAIME OpPraHUYECKHE COCIUHEHHUS» U
«Pacno3HaBaHne OPraHUYECKUX COCTUHECHUI.

BbicokoMoieKyJIsIpHBIE COeIMHEHHUS .

OCHOBHBIE TIOHATHUSI XUMHUU BBICOKOMOJIEKYJISIPHBIX COCIWHEHUN: MOHOMEp, MOJUMED,
CTPYKTYPHOE 3BEHO, CTENEHb NOJIMMEpU3allui, CpeaHssl MoJeKyispHas macca. OCHOBHbIE
METO/Ibl CHHTE3a BBICOKOMOJICKYJISIPHBIX COSTUHEHUN — TIOJIMMEPHU3AIINS U TIOJTUKOHICHCAITHS.

[Tonumepuslie MaTepuabl. [LmacTmaccel (momuATHIIEH, MOJIUTIPOTIUIIEH,
TTOJIMBUHUJIXJIOPUI, TTOJTUCTHPOJT, MOJIMMETHIIMETAKPHIIAT, MOJIMKAPOOHATHI,
nonudTHIeHTepedTanar). YTunusanus u nepepaboTKa MiIacTHKa.

DOnacToMepbl: HaTypalbHBIH  KaydyK, CHUHTETHYECKHE Kay4dyyku (OyTaIueHOBBIH,
XJIOPONPEHOBBIN, U30IIPEHOBBIN) U CUIMKOHBL. Pe3nHa.

BonokHna: HaTypanbHbIE (XJIOMOK, IMIEPCTh, MIENK), HCKYCCTBEHHBIE (BHCKO3a, alleTaTHOE
BOJIOKHO), CHHTETHUYECKHE (KalpOH U JIaBCaH).

[Tommumepsl  cnenuanpbHOTO  Ha3HadeHUs (TEQUIOH, KEBJAp, OSIEKTPOIPOBOISAIINE
MOJIMMEPBI, OMopasiiaraeMple MOJIUMEDPHI).

DKCIepUMEHTaIbHbIE METOABl M3YUYCHHS BEIIECTB M WX IMPEBpAICHUN: 03HAKOMJICHUE C
oOpa3lilaMu TPUPOAHBIX W HCKYCCTBEHHBIX BOJIOKOH, IIIACTMAacC, KaydyyKOB, pEIICHUE
AKCIIEPUMEHTAIIBHBIX 3a/1a4 10 TeMe «Pacmo3HaBaHue mIacTMacc U BOJOKOHY.

Pacuérupie 3amaun.

Haxoxnenne MosekyasipHO (hOpMyJTbl OpraHUYECKOTO COCTMHEHHMS 110 MaCCOBBIM JIOJISIM
DIIEMEHTOB, BXOJSIINX B €r0 COCTaB, HAXOXICHUE MOJEKYISIPHOH (GOpPMYJIBl OPraHUYECKOTO
coeMHEeHUsT 1o Macce (00BhEMY) MPOAYKTOB CrOpaHmMs, MO KOJWYECTBY BeIIecTBa (Macce,
00BEMY) TPOYKTOB PEAKIIUU W/WIH UCXOMHBIX BEIIECTB, YCTAHOBICHHUE CTPYKTYPHOU (HhOPMYITBI
OPTraHWYECKOTO BEIIECTBA HAa OCHOBE €r0 XMMHYECKHUX CBOWCTB WM CIIOCOOOB TMONYYECHUS,
omnpeieNIeHUe A0JIU BbIX0a IPOAYKTa PEAKIIUN OT TEOPETUUECKH BO3ZMOMKHOTO.

MexnpenMeTHbIE CBS3U.



Peanuzanus MeXnpeIMeTHBIX CBA3€H IpU M3ydeHUU opraHuyeckol xumuu B 10 kiacce
OCYILECTBIISICTCSI Yepe3 HCIOJIb30BaHUE KaK OOLIMX €CTECTBEHHO-HAy4YHBIX MOHATHH, Tak MU
MIOHATUH, IPUHATBIX B OTAEIBHBIX IIPEIMETaX €CTECTBEHHO-HAYYHOI'0 [IUKJIA.

OO01e ecTeCTBEHHO-HAay4YHblE INOHATHUSA: SIBJICHUE, HAydHbIH (akT, rumoresa, Teopus,
3aKOH, aHalIM3, CUHTE3, Kiaccu(uKanusi, HAOIIOJCHHUE, M3MEPEHHE, SKCIIEPHUMEHT, MOJEINb,
MOJIEJIUPOBAHUE.

®usuka: marepus, aroM, 3JEKTPOH, IPOTOH, HEUTPOH, MOJIEKYJA, SHEPreTHYECKUI
YPOBEHb, BEIIECTBO, TEJIO, 00BEM, arperaTHoe COCTOSIHUE BEIIECTBa, (pU3MUECKUE BEIMYMHBI,
€IMHULIbI U3MEPEHUs, CKOPOCTb, JHEPIHs, Macca.

buonorus: kierka, opraHusM, 3KocucreMa, ouocdepa, MeTaboIU3M, HACIEICTBEHHOCTD,
aBTOTPOHBIA M TETEPOTPOPHBIA THI MUTAHUS, OpoxkeHHe, (OTOCHHTE3, NbIXaHUE, OCNKH,
YTJIEBO/bI, JKUPbI, HYKJICMHOBbIE KUCIIOTHI, (PEPMEHTHI.

['eorpadus: mone3Hbie HCKOMAaeMbIe, TOTUIHBO.

TexHonorus: nuieBsle NPOLYKThI, OCHOBBI PallMOHAIBHOIO MUTAHUS, MOIOIUE CPELICTBA,
MaTepHuabl U3 UCKYCCTBEHHBIX U CHHTETUYECKHUX BOJIOKOH.

11 KJIIACC

OBLIASA U HEOPTAHUYECKAS XUMUSA

Teopernyeckne 0CHOBBI XUMHUH.

Atom. CocTaB aTOMHBIX siiep. XUMUYECKUH 31eMeHT. M3otonsl. CTpoeHHe 3JIEKTPOHHBIX
000JIOYEK AaTOMOB, KBAHTOBBIE 4YHCIA. OJHEPreTHUYECKHEe YPOBHU U TOAYPOBHH. ATOMHBIE
opoOutanu. Knaccudukaims XMMHYECKUX DIIEMEHTOB (S-, pP-, d-, f-amemenTsl). Pacnpenenenue
AJIEKTPOHOB IO ATOMHBIM OpOMTANISIM. OJIEKTPOHHBbIE KOH(PUIypalud aTOMOB 3IIEMEHTOB
NEpPBOro—4eTBEPTOrO0 IMEPUOJIOB B OCHOBHOM M BO30YXIEHHOM COCTOSIHUH, JIIEKTPOHHbIE
KOH(UTypaluyu HOHOB. DIEKTPOOTPULIATETLHOCTb.

Ilepnonnueckuit 3akoH u llepuogmyeckas cucrema XuMHYecKux saeMeHToB [I.I.
MenneneeBa. CBsA3b NEPUOAMYECKOTO 3akoHAa M Ilepmonnyeckol CHUCTEMBI XUMHYECKHX
AJIEMEHTOB C COBPEMEHHON TEOpHEH CTPOEHHUs aTOMOB. 3aKOHOMEPHOCTU M3MEHEHUs CBOMCTB
XMMHUYECKHX 3J€MEHTOB M 00pa3yeMbIX HMH IMPOCTHIX M CIOXHBIX BELIECTB MO TpynnaMm u
nepuoaam. 3HaueHue nepuoanyeckoro 3akona /{.J1. Menneneesa.

XnuMuyeckasi cBsI3b. BBl XMMHUYECKON CBSI3U: KOBAJICHTHAs, MOHHAs, METAJUIMUECKAS.
Mexanu3mbl 00pa30BaHUSI KOBAJIEHTHOM CBsI3U: OOMEHHBIM U JOHOPHO-aKLENTOPHBIA. DHEprus
U JrHa cBsA3M. [loysspHOCTE, HANIPaBIEHHOCTh U HACHIIIAEMOCTh KOBAJIEHTHOW CBsA3H. KpaTHble
cBs3u. BogoponHas cBsi3b. MeXMONIEKYISIPHBIE B3aUMOACHCTBUS.

BaneHTHOCTP M BaJIGHTHBIE BO3MOXKHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOM CTPYKTYpBI
MOJIEKYJI C UX T€OMETPUYECKHM CTPOEHUEM (Ha MpUMEpe COEAMHEHUN AJIEMEHTOB BTOPOTO
nepuoaa).

[IpencraBienne O KOMIUIEKCHBIX coequHeHHsiX. (CocTaB  KOMIUIEKCHOTO — HOHa!
KOMILIEKCOOOpa3oBarenb, JUTaHAbl. 3HAUeHHWE KOMIUIEKCHBIX coeauHeHuil. Ilonstue o
KOOPJAWHALIMOHHON XUMUH.

BemectBa MOJEKYJISIpHOTO W HEMOJEKYJISPHOTO CTPOEHUS. THIBI KpUCTAINIMYECKHX
peméTOK (CTPYKTYp) U CBOMCTBA BELIECTB.

ITonsiTue o nucnepcHbIX cucreMax. MctuHHble pacTBOpsl. [IpeacraBieHue o KOJUTOUIHBIX
pactBopax. CrnocoObl BbIpak€HHsI KOHLIEHTpAllMM pacTBOPOB: MaccoBas J0Ji1 BEIIeCTBa B
pacTBope, MoJisipHas ~ KOHLEHTpauus. HacbllleHHBIE 1 HEHACHILIEHHBIE  PacTBOPBHI,
pacTBOopuMOCTb. KpHucTamuoruaparst.

Knaccugukanus 1 HOMEHKJIATypa HEOPTaHMYECKUX BeleCTB. TpuBHAIbHBIE HA3BaHUS
OTJIENbHBIX NIPEACTABUTEICH HEOPraHMYECKHUX BEIIECTB.



Knaccugukarus XuMHUeCKUX peakifii B HEOPraHMUECKOM U OPraHu4ecKoil XUMHUH. 3aKOH
COXPAHEHHUsI MAacChl BEUIECTB; 3aKOH COXPAHEHUS W IPEBPALICHUS SHEPIUU MPU XHUMHYECKHX
peakuusax. Termmosbie 3 (HeKTh XUMHUECKUX peakuuil. TepMOXUMHUECKUE YpaBHEHHUS.

CKopoCTbh XUMHUYECKOM peakInu, €€ 3aBUCUMOCTh OT pa3iIMuHbIX (QakTopoB. I'oMoreHHbIE
U reTeporeHHbie peakuuu. Katanmus u kataam3aropsl.

OOpatumple u HeoOpaTHUMble peakIMH. XuMHUYeckoe paBHoBecue. KoHcTanTa
XUMUYECKOTo paBHOBecusi. DaKTOphI, BIMSIOUIME HA TOJOKEHHUE XUMHYECKOTO PaBHOBECHS:
TEMIIepaTypa, JaBJICEHHE M KOHLEHTPAlUU BEIIECTB, y4acTBYOLIMX B peakuuu. [Ipunnun Jle
[Tarensbe.

OnektponauTtuueckas auccouuanus. CuibHble W cinabble  3neKkTpoiuThl. CTeneHb
nuccormanuu. Cpefa BOJHBIX PacTBOPOB: KUCIIOTHAs, HEHWTpalibHas, mienouyHas. Bogopoanbii
nokasatenb (PH) pactBopa. I'naponus coneit. Peakiiuu nonHoro ooMeHa.

OKHUCIUTENbHO-BOCCTAaHOBUTENbHBIE peakuuu. CreneHb okucieHus. OKHCIUTENb U
BOCCTaHOBUTENb. [Iponeccel OKHUCIEHHS] M BOCCTAHOBJIEHUS. BakHeWllue OKUCIUTENIH U
BOCCTaHOBUTENIHU. MeTO/| 37IeKTpPOHHOT0 OanaHca. DJIEKTPOIU3 PACTBOPOB U PaCILIABOB BEILECTB.

OKCIIEpUMEHTAIbHbIE METO/Abl HM3YYEHMsS BEIIECTB W MX IPEBPAIICHUI: pa3iioKeHUE
NEepOKCHUJa BOJOpOJAa B MPUCYTCTBUU KaTaIM3aTOpa, MOJEIHU KPUCTALIMYECKHX PpPEHIETOK,
MPOBEJCHUE pEaKuii HMOHHOTO OOMEHa, OIpeleleHHe Cpeabl PacTBOPOB C TMOMOIIBIO
WHMKATOPOB, U3y4eHUE BIUSHUS PA3IMYHBIX (DAKTOPOB HA CKOPOCTh XUMHUYECKOW PEaKIMH H
MOJIOKEHUE XUMUYECKOTO PABHOBECHSL.

Heopranuueckasi Xumus.

[lonoxenune HemeramioB B Ilepumoanueckoil cucreme XxumMuyeckux syemeHtos JI.U.
MenzeneeBa U OCOOEHHOCTM CTpOEHHS MX aromoB. (Puiznyeckue CBOICTBA HEMETAJUIOB.
AnnoTponusi HEeMeTauIoB (Ha MpuMepe KUCIopoia, cepsl, hocdopa u yriaepoaa).

Bonopon. Ilonyuenue, ¢pusznyeckue M XMMHUYECKUE CBOWCTBA: PEaKlMU C METAJIaMH U
HEMeETaJUIaMH, BOCCTAHOBUTEIIbHBIE CBOMCTBA. [ napuabl. TOMIMBHBIE 371€EMEHTHI.

["anorensl. Haxoxxnenune B mpupoje, CrocoObl MONydeHUs, (GU3NYECKUEe U XUMHYECKHE
cBoicTBa. ['amoreHoBogopoabl. BakHelme KUCIOPOACOAEpKAIIME COEAMHEHHUS TaJOTE€HOB.
JlaGopaTopHbie U MPOMBIIIJIEHHBIE CIIOCOOBI MOTyYeHUs rajoreHoB. [IpuMeHeHne rajoreHoB u
UX COEIUHEHMM.

Kucnopon, o3o0H. JlaGopaTopHble M HPOMBILUIEHHBIE CIIOCOOBI IMOJIYYEHUS KHCIOPOJa.
®u3nueckue M XHUMHUYECKHE CBOWCTBA M MPUMEHEHHE Kuciopoga M o030HA. OKCHUIBI U
MIEPOKCHUJIBI.

Cepa. HaxoxneHume B mpupoJe, CIOCOOBI MONXYy4YeHHs, (DU3MUECKHE W XHUMHUYECKUE
cpoiictBa. CepoBogopon, cynbdunasl. Oxeup cepsi(1V), okeun cepsi(VI). CepHucras u cepHas
KUCTOTHI U uX coiu. OCOOCHHOCTH CBOMCTB CepHOUl KucHOTHL. [IpuMeHeHHe cepbl U e€
COCTUHEHUN.

A3zor. Haxoxxnenue B TpuUpOJie, CHOCOOBI TONy4YeHHs, (QHU3UYECKHEe U XUMHYECKHE
cBoiicTBa. AMMHaK, HUTpUAbL. OKcuabl a3oTa. A30THCTas W a30THAsl KHUCJIOTBI U UX COJIH.
Oco0eHHOCTH CBOMCTB a30THOW KUCIOTHL. [IpuMeHeHue a30Ta W ero coeAuHeHHid. A30THBIE
yI0OpeHusI.

®ochop. Haxoxaenwe B mpupoje, crmocoObl MOmydeHUs, PU3NYECKUE U XUMHUYECKUE
cBoiictBa. Dochuaer u Pochun. Oxcuasl dochopa, dochopHas kuciora U e€ COJu.
[Tpumenenue pochopa u ero coenuneHnit. @ochopHbie y10O0peHHUS.

VYrnepoa, HaxoXACHHUE B TMpupoJe. AJUIOTpomHbIe Momudukarmuu. DPuznueckue u
XMMHUYECKHE CBOWMCTBA IMPOCTHIX BEUIECTB, 0Opa3oBaHHBIX yriepomoM. Oxcupn yriaepona(ll),
okcun yriepona(lV), yrompHas kuciora u €€ coiud. AKTMBUPOBAHHBIA YToOJib, aICOPOITHSI.
Oymiepensl, rpadeH, yriepogHble HaHOTpYOku. [IprMeHeHHWe TMPOCTHIX  BEIECTB,
00pa30BaHHBIX YIIIEPOIOM, U €r0 COeAMHEHU.



Kpemuuii. HaxoxneHue B MpHpOJE, CIOCOOBI MOMy4YeHUs, (PU3MUECKHEe M XHUMHYECKHE
cBoiictBa. Okcun kpemuusi(1V), kpeMHUEBas KUCIOTA, CHIIMKATHl. [I[puMeHeHne KpeMHUS U €ro
coequHeHuil. CTEKIO0, €ro MoJly4eHHe, BUAbI CTEKIIA.

[Tonoxxenue metaisioB B [lepuonnyeckoii cuctemMe XUMUYECKUX 371eMEHTOB. OcoOeHHOCTH
CTPOCHUS JEKTPOHHBIX 000JI04eK aTOMOB MeTauioB. O0mue huznyeckre CBOWCTBA METAILIOB.
[Ipumenenue MeTayioB B ObITY U TexHHUKe. CIIaBbl METAIIIOB.

DNEKTPOXUMHUYECKHIA PsiA  HampspDKeHuid  MetawioB. OOmme CcrnocoObl  MONydeHUs
METAJUIOB: TUAPOMETAIUTYPIHs, MUPOMETAJULYPIusl, diaeKkTpomeTtatyprus. [lonsatue o koppo3un
MeTasuioB. CriocoObl 3aIUThI OT KOPPO3UH.

O6mas xapakrepuctuka meramioB |A-rpynmnsl [lepuoanueckoil cucTeMbl XUMHYECKHX
aneMeHTOB. Harpwii u kanuii: monydeHnue, puU3MUecKue M XUMHUYECKHUE CBOWMCTBA, IPUMEHEHUE
MIPOCTHIX BELIECTB U UX COCAMHEHUM.

O6mas xapaxkrtepuctuka MetaiioB |IA-rpynnsl [leproguueckoil cucTeMbl XUMHUYECKHX
9JIeMEeHTOB. Maruuii ¥ KanblMii: ToJdydeHue, (QU3NYecKue U XHUMHUYECKHE CBOMCTBA,
IPUMEHEHHE IPOCTHIX BEILECTB U X coequHeHUH. JKECTKOCTh BOJBI U CLIOCOOBI €€ YCTpAaHEHUS.

AnoMUHUER: TIoNydyeHue, GU3NYECKue U XMMHUYECKHUE CBOMCTBA, MPUMEHEHUE MPOCTOrO
BEIIECTBA M €ro coeAnHEHUH. AMQOTepHBIE CBOWCTBA OKCHUIA W THUIAPOKCHAA ATIOMUHUS,
TUAPOKCOKOMIUIEKCHI ATFOMUHUSL.

OOmass xapakTepucTuka MeTauioB NoOouHblx mnoarpymnn (b-rpynm) Ilepuoauueckoit
CHUCTEMbI XUMHYECKUX 3JIEMEHTOB.

®dusnueckue 1 XMMUYECKHE CBOMCTBA XpoMa U ero coeanHeHuH. OKCUIbI U THAPOKCHUIBI
xpoma(ll), xpoma(lll) u xpoma(VI). Xpomarel U AUXpOMAaThl, UX OKHUCIUTEIbHBIC CBOWCTBA.
[TonryueHue u npuMeHeHNe XpoMa.

Pusnyeckue M XUMHUYECKHME CBOMCTBAa MapraHia M €ro COeJMHEHUH. Baxuenmue
coenuHenus mapranua(ll), mapranna(lV), mapranua(VI) u mapranna(VIl). Ilepmanranar kanus,
€ro OKUCIUTEIbHbIE CBOMCTBA.

®dusnueckue 1 XUMUYECKHE CBOMCTBA XKeJle3a U ero coeqnHeHu. OKCHUIbI, THAPOKCUIBI 1
comnu xene3a(ll) u sxeneza(lll). [Tonyuenue u npumMeHeHHe kKene3a U ero CIUIaBOB.

Du3nyecKnue U XMMUYECKUE CBOMCTBA MeIU U €€ coenuHeHui. [lonmyyenrne u npumMeHenue
MEJIU U €€ COCTMHEHUN.

[{uuk: monyuyenue, puznyeckre U XUMUUECKHE CBOMCTBA. AMGDOTEpHBIE CBOMCTBA OKCHIA
Y TUIPOKCHJIA IMHKA, TUAPOKCOKOMIUIEKCHI IMHKA. [[pMeHeHne uHKa U €ro COeAMHEHUN.

DKCIepUMEHTAIbHbIE METOJbl HW3y4YEHHUs BEHIECTB U WX TMPEBPALICHUN: HN3YYCHHE
00pa3loB HEMETaIOB, ropeHHue cepbl, ¢docdopa, xkenesza, MarHus B KHUCIOPOZE, HU3Yy4YeHHUE
KOJUIeKIMU «MeTayulbl ¥ CIUIaBbl», B3aMMOJECHCTBHE IIEIOYHBIX M IIEJIOYHO3EMENbHBIX
METAIIJIOB C BOJAOK (BO3MOXHO HCIOJIb30BaHHE BUACOMATEPUAJIOB), B3aUMOJACHUCTBUE ITUHKA U
’KeJle3a ¢ pacTBOpaMU KHUCJIOT U IEeJI0Yel, KaueCTBEHHbIE PEaKlui Ha HEOPTaHUYECKHUE aHUOHBI,
KaTHOH BOJIOPOJia U KaTHOHBI METAJJIOB, B3aMMOJIEWCTBUE THAPOKCUIOB aTIOMUHUS U LIMHKA C
pacTBOpamMH KUCJIOT U IIeJo4el, perieHne dKCIepuMEHTAbHBIX 3a/1a4 1o Temam «[ amorensi»,
«Cepa u e€ coeTMHEHU», «A30T 1 Pochop 1 uX coeNUHEHUs», «MeTauibl TTIaBHBIX TMOTPYIII,
«MeTabl MOOOYHBIX MTOATPYII.

XuMHS U )KU3Hb.

Ponp xumum B o0ecriedeHuN yCTOWYUBOTO Pa3BUTHS YeloBedecTBa. [[oHATHE O HaydHBIX
METO/JaX TO3HAaHMS M METOJOJIOTMM HAay4yHOTO wuccienoBanus. HayuyHble NpUHIMIBI
OpraHU3ali XUMUYECKOTo MPOU3BOACTBA. [IpoMblIIeHHBIE CIOCOOBI MOMYUYEHUsI BayKHEHIIINX
BEIIeCTB (Ha IMpUMEpe MPOU3BOACTBA aMMHUAKa, CEPHON KUCIIOThI, MeTaHoJa). [IpoMbIieHHBIC
CIocoObl MOMYYEHHs] METANIOB U CIUIaBOB. XHMHUYECKOE 3arpsi3HEHUE OKpY’Kalolled cpeabl U
ero nocneacTBus. Poib xuMuu B 00ecriedeHu SHEpreTHIecKoil 0e30MacHOCTH.

Xumus W 310poBbe uyernoBeka. JlekapcTBeHHble cpeacTBa. IIpaBuia HCMob30BaHMS
JIEKApCTBEHHBIX MpenapaToB. Poiib XUMUU B pa3BUTUU MEIUIUHBI.



XuUMUS MUIY: OCHOBHBIC KOMIIOHEHTHI, IHUILEBbIC 100aBKU. Pojab XUMHH B 00€CIICUCHUH
MUIIEBOM 0€30MaCHOCTH.

Kocmernueckne u mapdroMepHbie cpenctBa. beitoBas xumus. [IpaBuna Oe3omacHOro
WCITOJIH30BaHUS MperapaToB OBITOBOM XUMHH B TIOBCETHEBHOM JKHU3HHU.

XUMHUS B CTPOUTENIBCTBE: BAKHEHIIINE CTPOUTEIBHBIC MaTEPHAIIBI (IIEMEHT, OETOH).

XuMHS B CEINBCKOM X03siicTBe. OpraHrYecKue 1 MUHEPAIbHBIC YI00pCHHS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepuajbl, KPAaCKH, CTEKJIO, Kepamuka. Matepuaibl
IS 3JeKTpoHUKU. HaHoTexHoorum.

Pacuérhnie 3amaun.

PacuéTel: Macchl BemiecTBa WM 0OBEMaA Ta30B IO M3BECTHOMY KOJHYECTBY BEIECTBA,
Macce Wik 00bEMY OJIHOTO U3 YYACTBYIOIIMX B PEAKIIUU BEIIESCTB, MACChl (00BhEMA, KOJIMYECTBA
BEIECTBA) IMPOJYKTOB DPEAKIMH, €CIH OJHO M3 BELIECTB HMMEeT MpHUMecH, Macchl (00bEMa,
KOJIMYECTBA BEIIECTBA) MPOAYKTa PEaKIMH, €CIM OJHO M3 BEIECTB JIaHO B BHJE pacTBoOpa C
onpeneéHHON MacCcOBOM J10Jied pPacTBOPEHHOIO BEIIECTBA, MACCOBOM JIOJM M MOJISIPHOM
KOHIIEHTpAllUX BEUIECTBA B PACTBOPE, JOJU BBIXOJA IMPOAYKTA PEAKIMU OT TEOPETUUYECKHU
BO3MOKHOTO.

MexnpeameTHbIe CBSI3H.

Peanuzamus MeXIpeIMETHBIX CBSA3EH MPH U3YYCHHH OOIIEH U HeOPraHMYECKON XUMUU B
11 kyacce oCyIIeCTBIsICTCS Yepe3 UCIOJIb30BaHNE KaK OOIIUX €CTECTBEHHO-HAYYHBIX MOHSATUH,
TaK U MOHATUM, IPUHATHIX B OTAEJIbHBIX MPEIMETAaX €CTECTBEHHO-HAYYHOTO [IUKIIA.

OO0mue ecTeCTBEHHO-HAYYHBIC TIOHATHS: SIBICHWE, HAyYHBIA (aKT, THIOTE3a, TEOPHs,
3aKOH, aHajgu3, CHUHTE3, KiacCUUKAIUsA, TEePUOJAUYHOCTh, HAOJIIOJEHHE, H3MEpEHHE,
AKCIIEPUMEHT, MOJIEJIb, MOJICTTUPOBAHHUE.

®usuka: marepus, MUKPOMHUP, MAKpPOMHp, aTOM, 3JEKTPOH, NPOTOH, HEUTPOH, HOH,
W30TONBI, PAaTUOAKTUBHOCTh, MOJIEKYJa, DHEPreTUYECKUM YpPOBEHBb, BEIIECTBO, TEIO, OO0BEM,
arperaTHoe COCTOSIHME BEIEeCTBA, WICAIbHBIN ra3, (QU3WYECKHe BEJIMYMHBI, E€IMHUIIBI
W3MEPEHHUs], CKOPOCTh, SHEPTHS, Macca.

buonorus: knerka, opraHusM, OJKOcHUCTema, Ouocdepa, MeTabOIU3M, MaKpo- H
MHUKPOAIJIEMEHTBI, O€NKH, XUPBI, YIIEBOIbI, HYKJIEHHOBBIE KHUCIOTHI, (DEPMEHTHI, TOPMOHBI,
KPYTOBOPOT BELIECTB U MOTOK YHEPTUHU B IKOCUCTEMAX.

['eorpadusi: MuHepasbl, TOPHBIE MOPOJIbI, MOJIE3HBIE UCKOIAEMBIE, TOTLITUBO, PECYPCHI.

TexHonorus: XuMu4yecKasi MPOMBIIUIEHHOCTb, METAJLIYPIHUsl, CTPOUTEIIbHBIE MaTEpHUalbl,
CEIbCKOXO035UCTBEHHOE TIPOM3BOJICTBO, TMHINEBAas MPOMBIIUICHHOCTh, (hapMaleBTHUeCKas
MIPOMBILUIEHHOCTb, MPOU3BOACTBO KOCMETHYECKHX MpEenaparos., MPOU3BOACTBO
KOHCTPYKIIMOHHBIX MaTE€pPUAIIOB, AJIEKTPOHHAS TPOMBIILIEHHOCTh, HAHOTEXHOJIOTHUH.

IINTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA IIPOTPAMMBI 110 XHMMHWKM HA
VYTJIYBJIEHHOM YPOBHE CPEJIHEI'O OBIIET'O OBPA3OBAHUMA

JIMYHOCTHBIE PE3YJIBTATHI

B cootBeTrcTBUH C CUCTEMHO-ACATCIBHOCTHBIM IIOJAXOAOM B CTPYKTYpPEC JHUYHOCTHBIX
pe3yNbTaTOB OCBOCHHUS TpeaMeTa «XHUMHS» Ha YpPOBHE CpeJHEero oomero ooOpazoBaHUs
BBIJICJICHBI CJICTYIONINE COCTABJISIONINE: OCO3HAHUE O0YYAIONMMUCS POCCUHUCKON TPaXKIaHCKON
HICHTUYHOCTHU; T'OTOBHOCTH K CaMOpPA3BUTHIO, CaMOCTOSTCIBHOCTH U CaAMOOIIPCACIICHUIO,
HaJM4Yhe MOTHBAIlMM K  OOYYEHHIO; TOTOBHOCTH W  CIIOCOOHOCTH  OOyYaromuxcs
PYKOBOACTBOBATLCSA IMPUHATBIMU B 06H_[€CTBC npaBuJiaMd W HOpMaMMu HNOBCACHUSA, HAJINYUC
MIPaBOCO3HAHUS, SKOJOTHUYECKON KYJIbTYphI; CIIOCOOHOCTh CTaBUTh IIEJIM M CTPOUTH KU3HEHHbBIE
IIJIaHBI.

JIn4HOCTHBIE pe3yNbTaThl OCBOEHUS MpeAMeTa «XHUMHUS» OTPakaloT c(hOpPMUPOBAHHOCTD
OTIBITA MTO3HABATEIHPHON U MPAKTHYECKOUN NEATEIbHOCTH 00YUYaIOIUXCs B MPOIIECCe peann3aun
00pa3oBaTeNbHOH 1eATeTbHOCTH.



JIMYHOCTHBIE Pe3ybTAaThl OCBOCHUS IMpenMeTa «XUMHUS» OTPaxkaoT cPOpMUPOBAHHOCThH
OTbITA [TO3HABATEIBHON U MPAKTHUUYECKOM NeSTENIbHOCTH 00YyUYalOIIUXCs B MIPOLIECCEe peann3alun
00pa30BaTeNbHON IeATEIBHOCTH, B TOM YHCIIC B YACTH:

1) rpa:xnaHCcKOro BOCIIMTAHUSA:

0CO3HAHMSI 00YYAIOIUMHUCS CBOMX KOHCTHUTYIIMOHHBIX TPaB U 00S3aHHOCTEH, YBaXKECHHUS K
3aKOHY U MPaBOMOPSIKY;

MNpEaACTaBJICHHUA O COLUAJIbHBIX HOpMax MW IIpaBWIaxX MCEKIIMYHOCTHBIX OTHOILIEHUH B
KOJIJIEKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKOW IEATEILHOCTHU MPH CO3AHUH YYEOHBIX MPOEKTOB,
peleHnr y4eOHbIX U MO3HABATENbHbIX 33/1a4, BBIMOIHEHHH XUMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH NTOHMMATh U IPUHUMATh MOTHUBBI, HAMEPEHUS, JIOTUKY U apIyMEHThI IpyruxX
[IPU aHAJIKM3€ Pa3INYHBIX BUJIOB YUYEOHOH €ATEeIbHOCTH;

2) IaTPUOTHYECKOTO BOCITUTAHMS:

[IEHHOCTHOTO OTHOILIEHUS K HCTOPUYECKOMY U HAYYHOMY HACIEAHIO OTE€YECTBEHHOMU
XHUMUU;

YBa)XEHHSI K IPOLIECCY TBOPYECTBA B OOJACTH TEOPUU M MPAKTUUYECKOTO MPHIOKEHHUS
XUMHHU, OCO3HAHUA TOIO, 4YTO AAHHBIC HAYKHM CCTb PE3YyJbTaT IJIUTCIIbHBIX HEI6JHOIIGHHI>1,
KPOTMOTJIMBBIX SKCIIEPUMEHTAIBHBIX TOUCKOB, TOCTOSIHHOTO TPY/AA YYE€HBIX U IPAKTHKOB;

WHTEpeCa M TI03HABATCIbHBIX MOTHBOB B TIOJIYICHHHM | TOCIEAYIONMEM aHaJIHM3e
nH(}OpPMALIUU O MEePEIOBBIX JOCTHXKEHUAX COBPEMEHHOW OTEUECTBEHHOW XUMHUH;

3) AyXOBHO-HPABCTBEHHOT0 BOCTIMTAHUSA:

HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO MTOBEACHHUS;

CIIOCOOHOCTH OLCHUMBATh CUTyallUW, CBA3aHHBIC C XHUMHUUYCCKHMHU ABJIICHUAMH, U
MPUHUMATh OCO3HAHHBIE PEIICHUs, OPUEHTHPYSICh HAa MOPAIbHO-HPABCTBEHHBIE HOPMBI U
[IEHHOCTH;

TOTOBHOCTH OIICHMBAaTh CBOE TOBEJACHHE U TOCTYNKH CBOMX TOBapHINEH C MO3UIUN
HPAaBCTBCHHLIX U IMIPAaBOBBIX HOPM H C y‘léTOM OCO3HAaHUuA HOCHC}ICTBI/Iﬁ IMMOCTYIIKOB,

4) popmupoBaHus KyJbTYPBbI 310POBbSI:

MOHUMaHUs IIEHHOCTEH 3J0pOBOTO W 0€30macHOro oOpasza >KU3HU, HEOOXOIUMOCTH
OTBETCTBEHHOT'O OTHOIIIEHUS K COOCTBEHHOMY (DPM3MUECKOMY U TICUXUYECKOMY 3JI0POBBIO;

coOJIOIeHHsT TPaBMJI O€30MacHOTO OOpaIIeHUs] C BEIIeCTBAaMU B OBITY, MOBCEIHEBHOM
JKU3HU, B TPYIOBOU JIESATEIHHOCTH;

IMOHUMAaHHA [OCHHOCTU IIPaBUJI HWHAUBHUAYAJIBHOTO W KOJIICKTUBHOI'O 0€e3011acHOr0
MOBEJICHUS B CUTYAIUAX, YTPOXKAIOIIUX 3I0POBBIO U KU3HU JIIOJICH;

OCO3HAHHUS TOCJIEACTBUI M HENPHUATHS BPEIHBIX NPUBBIYEK (YHNOTpPEOJIEHUS alKOTOJIs,
HApKOTHUKOB, KYPEHUS);

5) Tpy10BOrO BOCIIUTAHMS:

KOMMYHHKATHBHOW KOMIIETEHTHOCTH B Yy4e€OHO-HCCIIEIOBATENbCKONW JESTENbHOCTH,
OOIIECTBEHHO TOJIC3HOM, TBOPUYECKOM M IPYTHX BUIAX JCATCILHOCTH,

YCTaHOBKM Ha AaKTUBHOE Yy4YacTHE€ B PEIICHWH MPAKTUYECKHX 3a/ad COLUaTbHOU
HAIPaBJIEHHOCTH (B paMKax CBOETO KJiacca, IKOJIBI);

WHTEpeca K MPAKTUYECKOMY H3YYCHHUIO MPOECCHil pa3NuYHOrO poja, B TOM YHUCIIE Ha
OCHOBC IMPUMCHCHUA IMMPECAMETHBIX 3HaHWUH 110 XUMHU,

YBaXX€HUs K TPYAY, JIIOASAM TpyZAa U pe3ylbTaTaM TPYI0BOU NEATEIBHOCTH;

FOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHIMBUIYaTbHOM TpaeKTOpUHM OOpa3oBaHMs,
Oynymieit mpodeccuu U peann3auu COOCTBEHHBIX KH3HEHHBIX TJIAHOB C YUETOM JIMYHOCTHBIX
HWHTEPECOB, CIIOCOOHOCTEH K XUMHH, UHTEPECOB U TTOTPEOHOCTEH O0ITIeCTBa;

6) 3K0JI0TMYECKOT0 BOCTIUTAHUS:

9KOJIOTHYECKH 11e€7ecO00pa3HOro OTHOILEHUS K MPUPOAE KaK UCTOYHHUKY CYIIECTBOBAHUS
JKHM3HH Ha 3eMiIe;



MOHMMAHUS TJI00AILHOTO XapaKTepa SKOJIOTHUYECKUX MPOOJIeM, BIUSHHUS YKOHOMUYECKHIX
IIPOLIECCOB HA COCTOSIHUE PUPOJHON U COLMATIBHON CpEIbl;

OCO3HAHUS HEOOXOJUMOCTH HCIIOIH30BAHUS JOCTHKECHUN XUMUH ISl PEIICHUSI BOIIPOCOB
pPalMOHAIBHOTO MPUPOIONOJIB30BAHNS;

AKTUBHOI'O HENPUATHS JEWCTBUM, NMPUHOCIIIMX BPEI OKPYXKAIOLIEH MPUPOJHONU cpene,
YMEHHsI MPOTHO3UPOBATh HEOIArONPUSATHBIE SKOJIOTMUECKHUE IMOCIEIACTBUS MPEIITPUHUMAEMbIX
JIEMCTBUM U NIPEJOTBPALLATD UX;

HaJIU4Ms Pa3BUTOTO HKOJOTMYECKOTO MBIIIIEHUS, SKOJOTMYECKOM KYJIbTYphl, OIBITA
JIEATETbHOCTH  SKOJOTUYECKOM HANpaBJICHHOCTH, YMEHHSI PYKOBOJICTBOBAaTbCS HMMH B
MO3HABATEJILHON, KOMMYHUKATUBHOMN M COLMANBHON MPAKTHKE, CIIOCOOHOCTU U YMEHHSI aKTUBHO
IPOTHBOCTOSATH HJICOJIOTHU XeMO(POOHH;

7) HEHHOCTH HAYYHOI'0 O3HAHUSA:

MHPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO pPa3BUTHSI HAyKH W
00IIECTBEHHON NPAKTHUKH;

MOHUMAaHUA CHEeUU(PUKA XUMHUM KaK HayKd, OCO3HaHusi e€ ponu B (HopMUpOBaHUH
palMoOHaIBHOTO HAYYHOT'O MBIIUICHHUS, CO3JJaHUU LIEJIOCTHOTO MpeICTaBIeHHsI 00 OKpYyKaroleM
MHUpE KaK O €IUHCTBE MPHUPOJbI U YEIOBEKA, B MO3HAHUU IPUPOJHBIX 3aKOHOMEPHOCTEH U
pelieHrur IpodiieM COXPaHEeHUS IPUPOJTHOTO PABHOBECHST;

yOXKIEHHOCTH B OCOOOM 3HAYMMOCTH XUMHH JJII COBPEMEHHOM IMBUIIM3AIMHU: B €&
TYMaHHUCTUYECKOW HAIPaBIIEHHOCTH U BAKHOHM pPOJIM B CO3/IaHUU HOBOW 0a3bl MaTepHabHOMN
KYJbTYPHbI, B PEIICHUU T100aTBHBIX MTPOOJIEM YCTOMYUBOTO PA3BUTHS YEIIOBEUECTBA — CHIPHEBOM,
SHEPreTUYecKOM, MUIIEBOM M JKOJIOTUYECKOM O€30MacHOCTH, B PAa3BUTUU METUIMHBI,
00€ecTeueHnH yCIOBUN YCTEIIHOTO TPYJa U YKOJIOTHYECKA KOM(DOPTHOM KU3HU KAKIOTO YjIeHa
00111eCTBA;

€CTECTBCHHO-HAYYHOM TPAMOTHOCTH: TIOHUMAHUS CYIIHOCTH METOJOB TIIO3HAHUS,
HCIIONIb3YEMBIX B €CTECTBEHHBIX HAayKaX, CIOCOOHOCTH MCIONB30BaTh MOMyYyaeMble 3HAHUS IS
aHajan3a U OOBSICHEHUs SBJICHUW OKPYKAIOUIEr0 MUpa U MPOUCXOASIIUX B HEM H3MEHEHUH,
YMEHHUsI 1eJ1aTh 000CHOBAaHHBIC 3aKIIIOUEHHUSI HA OCHOBE HAYYHBIX (PAKTOB M MMEIOIIHUXCS TaHHBIX
C TEJBIO TTOTYYEHUS JJOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO UCTOIb30BaTh XUMUUYECKUE 3HAHUS JIJIS PEIIEHUs TpodiieM
B PEATbHBIX KU3HEHHBIX CUTYaIIUSIX;

MHTEpeca K MO3HAHUIO, UCCIIEN0BATENbCKOM AESITENbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HEMpPEepPhIBHOMY OOpa30BaHHIO M CaMOOOpa30BaHMIO, K
AKTUBHOMY T[IOJYY€HHMIO HOBBIX 3HAaHMM 1O XHUMHH B COOTBETCTBUU C >KM3HEHHBIMHU
MOTPEeOHOCTSIMU;

UHTEpeca K OCOOCHHOCTSM Tpyda B pa3IuuHbIXx chepax mpodeccHoHaATbHON
JIeSATeTLHOCTH.

METAINPEAMETHBIE PE3YJIbTATDHI

MeranpeaMeTHbIe pPe3ynbTaTbl OCBOEHHUS NPOTpamMMBbl 10 XMMHUM Ha YPOBHE CPEIHETrO
o011ero o0pa3oBaHUs BKITFOYAOT:

3HaYuMble U1l (POPMUPOBAHUS MHUPOBO33pEHUS OOYHYaIOIIUXCS MEXIUCUUIUITMHAPHBIE
(MeXmpenMeTHbIE) 00LIeHayUHbIE TIOHATHS, OTPAKAIOINE [IEJIOCTHOCTh HAYYHOW KapTHHBI MUpa
U crienu UKy METOIOB TIO3HAHUS, CIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaxX (MaTepusi, BEIIECTBO,
DHEprus, sIBICHUE, MPOIeCcC, CUCTEMa, HAYYHBIH (aKT, MPUHIMUII, TUIIOTE3a, 3aKOHOMEPHOCTH,
3aKOH, TEOPHsI, UCCIIIOBaHKE, HAOIIOIEHUE, U3MEPEHHUE, IKCIICPUMEHT U JIpyTHE);

YHUBEPCAIbHBIE yueOHbIe JEUCTBUS (mo3HaBaTeIbHBIE, KOMMYHUKATUBHBIE,
pEeryJIsaTUBHBIE), oOecreunBapmme ¢GopMHUpOBaHWE (DYHKIIMOHAIBHOW TI'PaMOTHOCTH U
COLMAIbHONM KOMIETEHIIMH 00yYaroInXCs;



CIIOCOOHOCTh ~ OOYYaIOMmIUXCSl  KCIONB30BaTh  OCBOCHHBIE  MEXKIUCUUTUTHHAPHBIC,
MHPOBO33PEHYCCKUE 3HAHUS M YHUBEPCAJIbHbIC YYeOHBIC JICHCTBHS B IT03HABATEILHOW U
COLIMAJIbHON IIPAKTHKE.

MeTtanpeaMeTHbIe Pe3yJIbTaThl OTPAKAIOT OBJIAJCHHE YHHUBEPCAIBHBIMH yUeOHBIMHU
[103HABATEIbHBIMHA, KOMMYHUKATHBHBIMU U PETYJIATUBHBIMU JICHCTBUSIMHU.

IMo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIE A€l CTBUS

1) 6a3oBble JJOornYecKue AelcTBUS:

CaMOCTOSITENIbHO (OPMYJIMPOBATh M aKTYaJIM3UPOBATh MpOOJeMy, paccMaTpuBaTh €&
BCECTOPOHHE;

OTIPECIATh IENH JEATEIbHOCTH, 3aJaBas TMapaMeTpbl M KPUTEPUU HUX JIOCTHIKEHUS,
COOTHOCHUTD PE3yIbTaThl AEITEILHOCTHU C MOCTABICHHBIMU IENISMU;

UCIIOJIb30BaTh TPH OCBOCHHHM 3HAHWWA MPHUEMBI JIOTHYECKOTO MBIIUICHUS: BBIICIATh
XapaKTepHble TPU3HAKK TMOHSATHH W YCTaHABIMBATh WX B3aUMOCBS3b, HCIOJIB30BATh
COOTBETCTBYIOIINE OHSITHS JIsl OOBSICHEHHUS OT/ICBHBIX (PAKTOB M SBJICHUH;

BbIOMpATh OCHOBAHMS U KPUTEPUH IS KIIACCU(UKALIMU BEIIECTB U XUMHUUECKHUX PEaKIIHii;

YCTaHABIIMBATh IPHYNHHO-CJICICTBEHHBIC CBSI3U MEXK/y U3Y9acMbIMU SBJICHUSIMU;

CTPOUTH JIOTUYECKUE PpACCYKICHHUS (MHIYKTHUBHBIC, JACIyKTHUBHBIC, IO aHAJOTHH),
BBISBJISITH 3aKOHOMEPHOCTH M MPOTHUBOPEUHS B PACCMATPUBAEMBIX SBJICHHSX, (POPMYITHPOBATH
BBIBOJIbI U 3aKJTFOUEHUS;

NPUMEHSTh B TIPOIECCE MO3HAHUSI HCIIOIB3yeMbIe B XMMHUHM CHMBOJIMUECKUC (3HAKOBBIC)
MOJIeJIH, IPE0OPa30BbIBATH MOJICIbHBIC IPECTABICHUS — XUMUYECKUI 3HAK (CUMBOJ) 3JIEMEHTA,
XuMHYeckas (opMylia, YpaBHCHHE XHMHUYSCKOM pEaKIuu — TPU PEIICHUH YIeOHBIX
MO3HABATENbHBIX U MPAKTUYECKUX 3a/1ay, MPUMEHATh Ha3BaHHBIE MOJETbHBIC MPEACTABICHUS
JUTSI BBISIBIICHUS XaPaKTEPHBIX MTPU3HAKOB U3y4aeMBbIX BEIIECTB U XHMHUSCKUX PEAKIIHH.

2) 0a3oBbIe HCCIeA0BaATENIbCKUE 1eliCTBUS:

BJIQJICTh OCHOBAMH METOJIOB HAYYHOTO TIO3HAHWMS BEIIECTB M XUMUICCKUX PEAKITHUIA;

dbopMynupoBaTh 1LEAHM M 3aJa4dl  HCCIEAOBaHUS, WCIOIb30BaTh TOCTaBICHHBIE W
CaMOCTOSITENILHO C(OPMYIIMPOBAHHBIE BOIPOCHI B KAYECTBE WHCTPYMEHTA TIO3HAHWS U OCHOBBI
TUTst QOPMHUPOBAHUS TUIIOTE3BI MO MMPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYKIEHUII;

BJIQJICTh HABBIKAMU CAMOCTOSTEIHHOTO ITUTAHUPOBAHHUS ¥ TIPOBEACHHS YUCHUYCCKHX
HKCIIEPUMEHTOB, COBEPIIIEHCTBOBATh YMEHHs HAOII0JaTh 32 XOJOM MPOIlEcca, CaMOCTOSTENIbHO
IIPOrHO3UPOBATh €ro pe3ynabTaT, (GopMyiaupoBaTh OOOOLIEHHS U BBIBOJBI OTHOCHUTEIBHO
JIOCTOBEPHOCTH PE3YJIbTaTOB UCCIIEOBAHUS, COCTABIATh 0OOCHOBAHHBINA OTYET O MPOAETaHHON
pabore;

npuoOpeTaTh ONBIT YYCHHUYECKOH WCCIEeNOBATeNIbCKOH M TPOEKTHOW AESTeTbHOCTH,
MPOSIBIIATE CHOCOOHOCTHP M TOTOBHOCTH K CaMOCTOSITCIBHOMY IIOMCKY METOJIOB pEIICHHS
MPAKTUYECKHX 3a7a4, IPUMEHEHHUIO Pa3IMYHBIX METOIO0B MTO3HAHUS.

3) padora ¢ uHdopmanueii:

OpUEHTUPOBAThCS B PA3NUYHBIX HCTOYHUKAX wHHopManuu (HAYIHO-TIOMYJSIpHAS
JUTEpaTypa XHMHYECKOTO COJEp)KaHWs, CIpaBOYHBIC MOcoOus, pecypchl VHTepHeTa),
AHATM3UPOBATh HWHGOPMAIIMIO PA3IUYHBIX BUIOB U (HOpPM TPEIACTABICHUS, KPUTUYECKU
OIICHHUBATH €€ JIOCTOBEPHOCTh W HEMIPOTHBOPESUHBOCTH;

dbopMymTUpOBaTh 3ampoChl W TPHUMEHATH pa3jMYHbIE METOABI TpPU IOWCKE U O0TOOpe
uH(pOopMali, HEOOXOAUMOM /7S BBIMIOTHEHUS YUeOHBIX 3a7a4 ONpeAeaEHHOTO TUIIA;

MPUOOpPETaTh OMBIT MCIOJIB30BaHUS MH(POPMAITMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH U
Pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENILHO BBIOMPATh ONTUMAIBbHYIO (hOpMYy TpelcTaBiIeHUs HHPOpMAHK (CXEMBI,
rpaduKH, TuarpaMmbl, TAOJIUIIBI, PUCYHKH H JIPYTHE);



UCTIOJIb30BaTh HAYYHBIH SI3bIK B KA4yeCTBE CpEACTBA INpU paboTe € XUMHUYECKOH
uHpOpMaMeil: NPUMEHATh MEXNpeaMeTHble ((PHU3HMYecKHe W MaTeMaTH4YeCKHUe) 3HAKH M|
CHUMBOJIBI, (popMyIiel, aOOpeBUaTYpbl, HOMEHKIIATYPY;

HCII0JI30BAaTh 3HAKOBO-CUMBOJIMYCCKUC CPCACTBA HATJIAIHOCTH.

KoMMyHMKaTHBHbIE YHUBEPCAJIbHbIE Y4eOHbIe JeiiCTBHSA:

3aJ1aBaTh BOMPOCHI 110 CYIIECTBY 00CYKIAEMOM TEMbI B X0JI€ IMAJIOTa U/UITU JUCKYCCHH,
BBICKA3bIBATh UJieH, (POPMYIUPOBATH CBOM MPEJIOKEHUS OTHOCUTEIIBHO BBITTOJTHCHUS
MIPEIOKCHHOM 3a1a4H;

BBICTYIIaTh C NPE3CHTALMENW PE3YyIbTAaTOB I103HABATEIIBHOW IEATEIBHOCTH, I10JYYEHHBIX
CaMOCTOATEJIbHO WJIM COBMECTHO CO CBEPCTHUKAMHU IMPU  BBITOJHEHUH XUMHYECKOIO
SKCIIEPUMEHTA, MPAKTUYECKOW paboOThl IO HCCIEIOBAHHIO CBOICTB H3y4aeMbIX BEIECTB,
peanuzanuu y4eOHOro mpoekTa, U (OPMYIHPOBATh BBIBOJABI MO PE3yJbTaTaM MPOBEIEHHBIX
HCCJIEIOBAaHMM MyTEM COTJIACOBAHMSI MO3ULIUN B XOZ€ 00CYXIeHUS U 0OMEHA MHEHHSIMH.

PerJ'[ﬂTI/IBHbIe YHUBEPCAJTBHBIC y'leﬁﬂble JelcTBHUA:

CaMOCTOSITENIbHO IJIAHUPOBaTh U OCYIIECTBISTH CBOIO IMO3HABATEJIbHYIO JEATEIbHOCTb,
onpenenss e€ eI M 3aJauyd, KOHTPOJIMPOBATh M MO Mepe HEeOoOXOAMMOCTH KOPPEKTHPOBATh
npeyiaraeMblii aropuT™M JEUCTBUN NPU BBINOJHEHUM YUEOHBIX M HCCIIEOBATEIbCKUX 3a7ad,
BbIOMpaTh Haubosee 3((HeKTUBHBIN CIIOCOO MX pEelIeHHs ¢ YU4ETOM MOJy4yeHHs] HOBBIX 3HAHUU O
BEIIECTBaX U XUMHUUYECKUX PEaKLUsX;

OCYILIECTBIIAATH CAMOKOHTPOJIb AEATEIPHOCTH HA OCHOBE CAMOAHAJIN3a U CAMOOLEHKH.

IMPEJIMETHBIE PE3YJIBTATDBI

[IpenmMeTHbIE pe3ysbTaThl OCBOEHUS MPOrPaMMbI IO XMUMUHU Ha YriayOIEHHOM ypOBHE Ha
YPOBHE CpeIHEero oOILero oO0pa3oBaHMs BKIIOYAIOT crienuduyeckue A y4eOHOro mpeamera
«XUMHUs» HaydHblE€ 3HAHUS, YMEHHS U CIOCOOBI JIEHCTBUH IO OCBOECHMIO, MHTEPIPETALUU U
npeoOpa30BaHUIO 3HAHHUM, BUABI IEATEILHOCTH 10 MOJTYYEHUIO HOBOTO 3HAHUS U MPUMEHEHUIO
3HaHUW B Pa3IMYHBIX yYEOHBIX CUTYyallMsAX, a TaKXK€ B peaJbHBbIX XU3HEHHBIX CUTYyalUfX,
CBA3aHHBIX C XUMHEH. B mporpamme 1o XMMHM NIPEIMETHBIE PE3YNbTaThl IMPEICTABICHBI I10
roJiaM U3y4eHHs.

10 KJIACC

[IpeameTHbIE pe3ynbTaThl OCBOEHUS Kypca «OpraHudeckas XuMHUsH OTPAXKAIOT:

c(hOpMUPOBAHHOCTh TPEACTABICHUI: O MECTEe W 3HAYCHHH OPTraHUYeCKOW XHMHHU B
CUCTEME €CTECTBEHHBIX HAyK M €€ POJH B 00ECIIEUeHNH YCTONYMBOIO Pa3BUTHSI YETIOBEUECTBA B
pemIeHNH MPOOJIeM SKOJIOTHYECKOW, IHEPTeTUYSCKON M THIIEBOW OE30MacHOCTH, B Pa3BUTHHU
MEIWIIMHBI, CO3JaHWH HOBBIX MAaTEPHAJIOB, HOBBIX HMCTOYHHKOB JHEPIHH, B OOCECICUCHUU
paloHaIbHOTO MPUPOIONOIb30BaHMS, B (DOPMUPOBAHUN MHUPOBO33PEHUS U OOLIEH KYyIbTYpbI
YeNOBeKa, a TakKKe DSKOJOTUYECKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY 370POBBIO U
MIPUPOAHON Cpelie;

BJIAJICHUE CHCTEMOM XHMHWYECKMX 3HAHUM, KOTOpPAsl BKJIOYAET: OCHOBOIIOJAraOLINE
HOHSATHS — XUMHYECKHIl JJIEMEHT, aToM, SIIPO M IJIEKTpOHHAas 00ojouka aroma, S-, p-, d-
ATOMHBIE OpOUTANIM, OCHOBHOE M BO30YKIEHHOE COCTOSIHHSI aTOMa, TMOPHUIW3AlUS aTOMHBIX
opOuTanel, HMOH, MOJIEKYNla, BaJEHTHOCTb, JJIEKTPOOTPHUIATEIbHOCTh, CTENEHb OKHCICHUS,



XUMHUYECKast CBs3b, MOIIb, MOJISIpPHAs Macca, MOJIPHBIA OO0BEM, YIJIEPOJTHBIA CKEIET,
GbyHKIMOHAIbHAS TPYIIa, paauKal, CTPYKTypHble (opmyibl (pa3BEpHYThIC, COKpaUIEHHbIE,
CKEJIETHBIE), M30MEpHUsl CTPYKTYpHasT W MPOCTPAHCTBEHHAs (reoMeTpuuecKasi, ONTHYECKas),
M30MEpbl, TOMOJIOTUYECKUA Psii, TOMOJIOTH, YIJIEBOAOPOABI, KHUCIOPOA- U a30TCOAEpKAINE
OpraHMYECKHUE COEIUHEHMS, MOHOMED, IOJUMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJEKYJSPHBIE
COEMHEHUS; TeOpUH, 3aKoHbl (mepuoaunueckuit 3akoH JI. M. MenneneeBa, Teopusi CTpOCHHS
opranvueckux BemectB A. M. byriepoBa, 3aKOH COXpaHEHHsT MacChl BEILECTB, 3aKOH
COXpaHEHMS U TMPEBpaAllCHHs] DSHEPTUUM NPU XUMHYECKHX pEaKIHsX), 3aKOHOMEPHOCTH,
CUMBOJINYECKUH SI3bIK XMMHUH, MHPOBO33PEHUECKHUE 3HAHUS, JIeXKAllUe B OCHOBE ITOHUMAaHUS
INPUYMHHOCTH M CHCTEMHOCTM XUMHUYECKHX SIBJICHUM; MPEICTAaBICHUA O MeEXaHU3Max
XUMUYECKUX PEAaKIUW, TEPMOJUHAMUYECKUX UM KHHETUYECKHX 3aKOHOMEPHOCTSX HX
MPOTEKaHUs, O B3aMMHOM BJIHMSHHM aTOMOB U TPYIMI aTOMOB B MOJIeKyJaX (MHAYKTUBHBIA U
Me30MepHbIi 3 dexTrr, opuentanTsl | u |l pona); dakronorunueckue CBEJACHHS O CBOMCTBAX,
cocTaBe, OJy4YeHUHU U 0€30MaCHOM UCIOJIb30BaHUU BAKHEUIITUX OPraHMUYECKHUX BEIIECTB B OBITY
U IPAKTHUYECKON JEATENbHOCTH YEJIOBEKa, OOIIMX Hay4YHbIX [PUHIUIAX XHUMHUYECKOIO
MPOM3BOJICTBA (Ha MPUMEpE MPOU3BOACTBA METAaHOIA, IEPEPadOTKH HEPTH );

c(OpMUPOBAHHOCTh YMEHUM: BBIABIIATH XapaKTEpHbIE MPU3HAKY NOHATUN, yCTaHABIUBATh
UX B3aHMOCBS3b, UCIIOJIb30BATh COOTBETCTBYIOLIME MOHATHUS IIPU ONMCAHUM COCTaBa, CTPOCHUS U
CBOICTB OPraHUYECKUX COCUHEHUM;

c(hOpMUPOBAHHOCTh YMEHUH:

HCIIOJIb30BaTh XMMHUYECKYI0 CUMBOJIMKY JUISl COCTABICHUS MOJIEKYJISIPHBIX U CTPYKTYPHBIX
(pa3BEPHYTHIX, COKPALIEHHBIX U CKENIETHBIX) (POPMYIT OpraHUYEeCKHX BEIIECTB;

COCTaBJISITh ypaBHEHUS XHMHUYECKUX peakUMid M  pacKpeplBaTb HX  CYIIHOCTb:
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIUN  IIOCPEICTBOM  COCTABIIEHUS  DJIEKTPOHHOTO
OayaHca JTHUX pEaKIWW, peakIuii HWOHHOTO OOMeHa MyTEM COCTaBJICHUS UX TIOJHBIX U
COKpaIIEHHbIX HOHHBIX YPAaBHEHMIA;

U3rOTaBIMBATh MOJEIN MOJEKYJl OpraHMYeCKHUX BEIIeCTB JUIsl WJUIIOCTPAllUU  MX
XUMHYECKOTO ¥ IIPOCTPAHCTBEHHOTO CTPOEHUS;

c(OpMHUPOBAHHOCTh YMEHUI: yCTaHABINBATh PUHAIEKHOCTh U3YYEHHBIX OPraHU4YECKUX
BEIIIECTB 0 X COCTaBY M CTPOEHUIO K ONpPeeNEHHOMY KJIacCy/TpyIIe COeTUHEHNH, 1aBaTh UM
Ha3BaHUA 10 cucrteMarndeckoir HomeHkinarype (IUPAC) i npuBoauTh TpUBHAIHHBIE HA3BAHUS
JUISE  OTAETBHBIX TPEJCTaBUTENEH OpraHWYecKUX BEIIECTB (STWJICH, AalleTHJIEH, TOIYol,
[JIMLEPUH, STUJICHIJINKONb, (eHon, Qopmanpaerua, aneTaablIeruj], aleToH, MypaBbUHas
KHCJIOTA, YKCYCHAasl KHCJOTa, CT€apUHOBAs, OJICMHOBAs, MaJbMUTUHOBAS KHUCJIOTHI, TIUIUH,
aJlaHWH, MaJIbT03a, GPYKTO3a, AHUIIUH, TUBUHWII, U30IIPEH, XJIOPOMPEH, CTUPOI U JIPYTHE);

c()OPMUPOBAHHOCTh YMEHHS OMPEACNATh BHUA XUMHUYECKOW CBS3M B OPraHUYECKHX
COoeIMHEHUX (KOBaJeHTHAasl U MOHHAS CBA3b, G- U M-CBS3b, BOAOPOIHAS CBS3b);

c(OpPMUPOBAHHOCTh YMEHHSI TMPHUMEHSATH TOJOXKEHUS TEOPUU CTPOCHHUS OPTraHUYEeCKHX
BetiectB A. M. bytnepoBa st 00bsiCHEHUS! 3aBUCUMOCTH CBOMCTB BEILIECTB OT UX COCTaBa U
CTPOCHMUS;

c(OpMUPOBAHHOCTh YMEHHI XapaKTepH30BaTb COCTaB, CTPOEHHE, (UINYECKUE U
XUMHUYECKHE CBOMCTBA TUIUYHBIX MPEICTABUTENEH Pa3IMUHBIX KJIACCOB OPraHUYECKUX BEIIECTB:
QJIKaHOB, LHMKJIOAJIKAHOB, AJIKEHOB, aJIKaJIME€HOB, AJKMHOB, apOMaTHYECKHX YIJIEBOJOPOJIOB,
CIIUPTOB, ANBJETHIOB, KETOHOB, KApOOHOBBIX KHCIOT, MPOCTHIX U CIOKHBIX 3()UPOB, KUPOB,
HUTPOCOETUHEHUN U aMUHOB, aMUHOKHUCJIOT, OEJIKOB, YIJIeBOA0B (MOHO-, TU- U MOJIMCAXapUIOB),
WUTIOCTPUPOBATh TEHETHUYECKYIO CBSI3b MEXIYy HUMU YpPAaBHEHHUSIMHU COOTBETCTBYIOIIHUX
XUMHUYECKHX PEAKIHI C UCTIOJIB30BaHUEM CTPYKTYPHBIX (GOPMYI;

c(OPMUPOBAHHOCTh yMEHHS TOATBEPXKAATh HAa KOHKPETHBIX MpHUMEpax XapakTep
3aBHCHUMOCTH PEaKLUHOHHON CIOCOOHOCTH OpPraHMYeCKUX COEAMHEHWH OT KpaTHOCTU M THUIIA
KOBAQJICHTHOM CBSA3M (G- U T-CBSI3M), B3aUMHOT'O BIUSIHUSI aTOMOB U TPYII aTOMOB B MOJIEKYJIax;



c(OPMHPOBAHHOCTh YMEHHS XapaKTEepU30BaThb HCTOYHHMKH YIJIEBOJOPOJHOTO CHIPhS
(HedTh, MPUPOIHBIN Ta3, yroiyib), CIOCOOBI €ro MepepadOTKH W MPAKTHYECKOE NMPUMEHEHHE
IPOJYKTOB EPepadOTKH;

c(OpMUPOBAHHOCTh BJIAJICHUS CHUCTEMOM 3HAHUN O €CTECTBEHHO-HAYYHBIX METOJax
[IO3HAHUS — HaONIOJIEHNWH, W3MEPEHUH, MOJCIMPOBAHUHU, OKCIIEPUMEHTE (peaJlbHOM U
MBICJICHHOM) ¥ YMEHUS IPUMEHSAThH 3TH 3HAHMUS,

c(OPMHPOBAHHOCTh ~ YMEHHUSI NPUMEHSATH OCHOBHBIE  ONEpAllMM  MBICIUTEIbHON
NESTENIbHOCTH — aHAIW3 M CHUHTE3, CpaBHEHHE, O00OIIeHHE, CHCTEeMaTH3alluiO, BbISBICHHE
IPUYMHHO-CJIEICTBEHHBIX CBA3EM — /JI U3yUEHUs CBOMCTB BEILIECTB U XUMUYECKUX PEaKLU;

c(hOpMUPOBAHHOCTh YMEHUM: BBISBIISTH B3aUMOCBSI3b XUMUYECKUX 3HAHUN C TIOHATUAMHU U
OpPEICTAaBICHUAMU JIPYTHX €CTECTBEHHO-HAYYHBIX TIPEAMETOB i Oojiee OCO3HAHHOTO
MOHMMAaHUS CYITHOCTH MaTepUaibHOrO €AMHCTBA MHUpPA, UCIOJIB30BAaTh CHUCTEMHBIE 3HAHUS IO
OpraHMYECKON XUMHUU JJis1 OOBSCHEHUS U MPOTHO3UPOBAHUS SIBJICHUM, HMEIOLIUNX €CTECTBEHHO-
HAYYHYIO IPUPOY;

c(OpMUPOBAHHOCTh YMEHMI: NIPOBOAMTH pPacd€Tbl IO XUMHUYECKUM QopmyiaM U
YPaBHEHUSAM XHUMUYECKUX DPEAKIMH C UCHOIb30BaHUEM (DM3MUECKUX BEIMYMH (Macca, 00bEéM
ra3oB, KOJMYECTBO BELIECTBA), XAPAKTEPU3YIOIIMX BEIIECTBA C KOJIMUYECTBEHHOM CTOpPOHBI:
pacuéThl O HAXOXKJICHUI0O XUMHUYECKON (HOpPMYIbl BEIIECTBA 1O M3BECTHBIM MAaCCOBBIM JOJISIM
XUMHUUYECKHX 3JIEMEHTOB, IIPOYKTaM CrOpaHus, INIOTHOCTH ra3000pa3HbIX BEIIECTB;

c(OpMUPOBAHHOCTh YMEHUI: MPOTHO3UPOBAThH, aHAIU3UPOBATH M OIICHUBATH C MO3HUIIUN
HKOJIOTHYECKOW O€30MacHOCTH MOCIEACTBUS OBITOBOM M TPOHM3BOJICTBEHHOUW JAEATEIBHOCTH
YeNOBEeKa, CBSI3aHHOW C MepepaOOTKON BEIIeCTB, MHCIOJIb30BAaTh IIOJYYCHHbIE 3HAHUSA IS
MIPUHSATHS TPAMOTHBIX PEIICHUH MPOOJIEM B CUTYaIIHsIX, CBSI3aHHBIX C XUMUEH;

c(OpMUPOBAHHOCTh YMEHHUU: CaMOCTOSITENIBHO TUIAHUPOBATh M MPOBOJUTH XMUMHUYECKUN
AKCIEPUMEHT (IIOJTyYeHHE U U3yUEHHE CBOMCTB OPraHUYECKUX BEIIECTB, KAUECTBEHHBIE PEAKIUU
YIJIEBOAOPOAOB Pa3IMYHBIX KJIACCOB M KHUCIOPOACOAEPKAIIUX OpPraHMYECKHX BEIIECTB,
pelIeHne OHKCIEepPUMEHTAJIbHBIX 3a7ad 10 paclO3HABAaHMIO OPTraHWYECKUX BEIIECTB) C
coOmo/ileHeM TmpaBuil  Oe3omacHOro  oOpallleHMs C  BeUlecTBaMM U JIAOOPaTOPHBIM
o0opysnoBaHueM, (QOpMyIUpOBaTh LEJIb HCCIEIOBAHMs, IMPEACTABIATh B pa3IU4YHON (opme
pe3ynbTaThl SKCIEPUMEHTA, AaHAJTM3UPOBATDH U OLICHUBATH UX JIOCTOBEPHOCTD;

c(hOpMUPOBAHHOCTh YMEHUI:

coOuro/1aTh MpaBHiIa HKOJOTHUYECKH 1IEJIeCO00pa3HOro MOBEACHHMS B OBITY M TPYAOBOIi
JESATENIbHOCTH B IIEJIIX COXPAaHEHUS CBOEro 370pOBbs, OKpYXKarolled HpUpPOAHON cpenbl U
JOCTHKEHUS €€ YCTOMYMBOIO Pa3BUTHS;

OCO3HaBaTh OMACHOCTb TOKCHUYECKOTO JEMCTBHSI HAa >KUBBIE OpraHU3MbI OMNPEEIEHHBIX
OpraHMYECKUX BEIIECTB, IOHUMas cMblc nokazatesns [1/1K;

AHAIM3UPOBATh  1€1€COO0Pa3HOCTh  NPUMEHEHHs  OpraHMYeCKHWX  BEIIECTB B
HNPOMBIIIJICHHOCTH U B OBITY C TOUKH 3pEHUS] COOTHOILIEHUS PUCK-TI0JIB3a;

c(hOpMUPOBAHHOCTh YMEHHUMN: OCYIIECTBISATH IIEJICHANPABICHHBIA TMOUCK XUMHUYECKOM
uH(pOpMallMK B PA3IMYHBIX HCTOYHUKAX (HayyHas U ydeOHO-HAy4dHasl JUTepaTypa, CpelacTBa
MaccoBoi HHGpopMmanuu, VHTepHET W [pyrue), KPUTHUECKH aHAIM3UPOBAaTh XHUMHUYECKYIO
uHOopMalrIo, epepadaTbiBaTh €€ U UCIOJIb30BaTh B COOTBETCTBUH C IOCTABICHHOM y4ueOHOM
3agaden.

11 KUIIACC

[IpenmeTHble pe3ynbTaThl OCBOEHHMsSI Kypca «OOmiass W HeopraHudeckas XUMHSD)
OTpaXkaroT:

c(OpMUPOBAHHOCTH MPEJICTABICHUI: O MAaTEPHAILHOM €IMHCTBE MHUPA, 3aKOHOMEPHOCTSIX
Y TI03HABAa€MOCTH SIBJICHUI NMPUPOIBI, O MECTE U 3HAYEHHM XMMHUHU B CHUCTEME €CTECTBEHHBIX
HayK U e€ posiu B 00ECIEYeHUH YCTOWYMBOTO PA3BUTHS, B PEIICHUU MPOOJIEM SKOJIOTHUYECKOH,
HHEPreTUYECKOM M THIIEBOW OE30MacHOCTH, B PAa3BUTUU MEIUIMHBI, CO3JAaHUU HOBBIX
MaTepuaioB,  HOBBIX  HCTOYHUKOB  HHEPruM, B  OOECMEUEHHWU  PalMOHAIBHOTO



IPUPOONOIB30BaHUSA, B POPMUPOBAHUN MUPOBO33PEHUS U O0ILEH KYIbTyphl YelIOBEKa, a TAKKE
9KOJIOTUYECKH 0OOCHOBAHHOI'O OTHOILIEHUS K CBOEMY 3/J0POBBIO U IIPUPOJHON Cpefe;

BIIQJICHUE CHUCTEMOM XWMHYECKMX 3HAHUM, KOTOpass BKIKYACT: OCHOBOIIOJIATrArOLINE
HOHATHUS — XUMUYECKUH 3JIEMEHT, aTOM, SIIPO aTOMa, U30TOIIbl, JJIEKTPOHHAs: 000JI0YKa aToMa, S-
, p-, d-aroMHBIC OpOMTAIM, OCHOBHOE M BO30YXIEHHOE COCTOSHHS aToOMa, THOPHIU3AIIMS
aTOMHBIX OpOuTaJIel, HMOH, MOJEKYJ1a, BaJEHTHOCTb, 3JIEKTPOOTPHUILIATEIBHOCTh, CTENEHb
OKHUCIJIEHHS, XHMHMYECKas CBs3b (KOBAJICHTHAs, HWOHHAsA, MeETaJNIM4YecKas, BOJOpOJHAas),
KPUCTAJZIMYECKAs PEINETKA, XUMHUYECKas PEAaKUUs, PacTBOP, HJIEKTPOJUTHI, HEDJIEKTPOJIMTHI,
IEKTPOJIUTHUYECKAs  AUCCOLMALMA, CTENEeHb JUCCOLMALMM, BOJOPOJHBIA  IIOKAa3arTellb,
OKHCIIUTEIb, BOCCTAHOBUTEIIb, TEIUIOBOH 3(PPEKT XUMUYECKOH peakiuu, CKOPOCTb XUMUYECKON
peakiuy, XUMHYECKOE paBHOBECHE; TEOPUM U 3aKOHBl (TEOpUsl DIIEKTPOJUTHYECKOMN
quccounuanuy, nepuoaudeckuii 3akon .M. Menzneneesa, 3aK0OH COXpaHEHUS MacChl BEILECTB,
3aKOH COXPAaHEHUS W NPEBPALICHUS YHEPTHM IIPU XUMHUYECKUX PEAKLMIX, 3aKOH IOCTOSHCTBA
COCTaBa BEIIECTB, 3aKOH JIEHCTBYIOIIMX MAacC), 3aKOHOMEPHOCTH, CUMBOJIMUYECKUI S3bIK XUMHH,
MHPOBO33PEHUYECKHE 3HAHUSA, JIEKAIIME B OCHOBE ITOHUMAHUs NMPUYMHHOCTH U CHCTEMHOCTH
XUMHUYECKHUX SBICHUI; COBPEMEHHBIE IPEICTABICHHUA O CTPOCHHM BELIECTBA HA ATOMHOM,
MOHHO-MOJIEKYJSIPHOM M HAJMOJIEKYJSIPHOM YPOBHSX; MPEIACTaBICHUS O MEXaHU3Max
XUMHYECKMX pEeaklUui, TEepMOJUHAMMYECKMX M KHHETUYECKHMX 3aKOHOMEPHOCTAX MX
IIPOTEKaHUs, O XHMHYECKOM DPABHOBECUH, pacTBOpaXx MW  JHUCIEPCHBIX  CUCTEMAax;
(akTOJIOrMUECKUE CBEJCHHS O CBOMCTBAX, COCTaBe, MOJIyYeHUH U 0€30MacCHOM HCIOJIb30BAHUU
BOXHEHMIINX HEOPraHWYECKUX BELIECTB B OBITY M INPAKTUYECKOW JEATEIbHOCTH YEJIOBEKA,
OOIIMX HayYHBIX MPUHLUIAX XUMUYECKOTO TPOU3BO/ICTBA;

c(OpMUPOBAHHOCTh YMEHUM: BBISABIIATH XapaKTepHbIe MPU3HAKY MOHATUN, yCTaHABINBATh
UX B3aUMOCBA3b, UCIIONb30BATh COOTBETCTBYIOIIME IOHATUS IPU ONHUCAHUM HEOPTraHUYECKUX
BEILECTB U UX IPEBPALLECHU;

c(OPMHPOBAHHOCTh YMEHHS HCIOJIb30BaTh XUMHUYECKYIO CHUMBOJIMKY JUIsI COCTaBJICHUS
dopMyn BEIIECTB M YypaBHEHUN XUMHUYECKUX PEAKIHMM, CUCTEMaTHUYECKYyI0 HOMEHKJIATypy
(IUPAC) u TpuBHaIbHbBIC HA3BAHUS OT/CIBHBIX BEIICCTB;

c(OpMUPOBAHHOCTh YMEHHUS ONPEJENSITh BAJIEGHTHOCTh U CTENIEHb OKUCIIEHUS XUMHUYECKUX
3JIEMEHTOB B COEIIMHEHMSX, BUJ XUMHYECKOH CBs3U (KOBaJIeHTHAas, MOHHAs, METaJUINYecKas,
BOJIOPOJIHAS ), TUIl KPUCTAINYECKON PEIIETKH KOHKPETHOTO BEIIECTBA;

c(OPMHPOBAHHOCTh YMEHHS OOBSICHATh 3aBUCUMOCTh CBOMCTB BeELIECTB OT BHJA
XUMHUYECKON CBSI3M U TUINA KPUCTAUIMYECKOW PeIIéTKH, OOMEHHBI M JOHOPHO-aKLENTOPHBIN
MeXaHU3Mbl 00pa30BaHUs KOBAJCHTHOW CBA3H;

c(OpMUPOBAHHOCTh YMEHHH: KIACCU(PUIMPOBATh: HEOPraHMYECKHE BEIIeCTBa MO HX
COCTaBY, XMMHMUYECKHE pPEAKLUU IO PA3NIMYHBIM INPU3HAKaM (UUCILy U COCTAaBY pEarupyromux
BEIIECTB, TEIUIOBOMY J3(QQEeKTy peakluu, H3MEHEHUIO CTEleHEH OKHUCIIEHUS 3JIEMEHTOB,
00paTUMOCTH, YYacCTHMIO KaTaju3aTopa M JApYrue); CaMOCTOSTEIbHO BbIOMPATh OCHOBAHUS U
KpUTEPUU JJIs KJIacCU(PUKALNN U3y4aeMbIX BEIIECTB U XMMHUECKHUX PEaKIIMii;

c(OPMHPOBAHHOCTh YMEHHSI pacKpbhlBaTh CMBICI THepuojuueckoro 3akoHa JI. W.
MenneneeBa W JEMOHCTPUPOBAaTH €r0  CHUCTEMATH3UPYIOUIYI0, OOBSICHUTEIBHYIO U
IPOTHOCTUYECKYIO (YHKIINY;

c(OpMUPOBAHHOCTh YMEHHI: XapaKTepU30BaTh AJIEKTPOHHOE CTPOEHHUE aTOMOB M MOHOB
XUMHUYECKUX JJIEMEHTOB IEepBOro—4erBéproro mnepuonos llepuommueckon cucremsr JI.H.
MenneneeBa, UCIONIB3Yysl MOHATHS «IHEPTETUYECKUE YPOBHM», «IHEPIETUYECKUE NOLYPOBHMY,
«S-, p-, d-atromHBIE OpOUTaIM», «OCHOBHOE M BO30YXKIEHHOE HSHEPTETHUCCKHE COCTOSHHS
aToMa»; OOBSCHATh 3aKOHOMEPHOCTHM M3MEHEHHUS CBOICTB XMMHUYECKMX 3JEMEHTOB M HX
COEMHEHUH 10 niepuojaM u rpymnmam Ilepuoguueckoit cucremsl [. 1. MenaeneeBa, BaJeHTHbIE
BO3MOYKHOCTH aTOMOB 3JIEMEHTOB HAa OCHOBE CTPOEHUS UX 3JIEKTPOHHBIX 000JI0YEK;

c(OPMHPOBAHHOCTh yYMEHHUH: XapaKTepH30BaTh (OMHCHIBATh) OOIIME XHUMHUYECKUE
CBOMCTBA BEIIECTB PaA3JINYHBIX KJIACCOB, NOATBEP)KIATh CYIIECTBOBAHUE I'€HETUYECKOW CBS3U



MEX1y HEOPraHUYECKMMU BEILIECTBAMU C [IOMOILBIO YPABHEHUM COOTBETCTBYIOIIMX XMMHUECKUX
peaKIuii;

c(OPMHPOBAHHOCTh YMEHHUSI PACKPBIBATH CYIIHOCTh: OKHCIUTEIFHO-BOCCTAHOBUTEIBHBIX
peakiuil MOCPeCTBOM COCTaBJICHUS 3JIEKTPOHHOIO OanaHca 3TUX PEeaKlui; peakuuil HOHHOTO
oOMeHa IyTEM COCTaBJIEHUS HX IIOJIHBIX M COKpPAlI€HHBIX HOHHBIX YPAaBHEHM; peaKiuii
TUAPOIIN3A; peaKkuil KOMILJIEKCOOOpa3oBaHUs (Ha MPUMEpPE THIPOKCOKOMIUIEKCOB LIHMHKA WU
ATIOMUHHUS);

c(OpPMUPOBAHHOCTh YMEHHUSA OOBSCHITH 3aKOHOMEPHOCTH MPOTEKAaHUS XUMHYECKHX
peakuuii ¢ y4€TOM HX DHEPreTHMUECKHUX XapaKTEPUCTHUK, XapaKTep H3MEHEHUsS CKOpPOCTU
XUMHUYECKON pPEaKkiMu B 3aBUCUMOCTU OT Pa3IMUYHBIX (PAKTOPOB, a TAK)KE XapaKTep CMELICHUS
XUMHUYECKOT'0 PAaBHOBECHUSI 110/]] BIUSHUEM BHEIIHUX Bo3nencTBuil (mpunuui Jle Hlatense);

c(hOpMUPOBAHHOCTh YMEHUS XapaKTEPU30BaTh XUMHUECKHUE PEAKIINH, JIeKAIIHe B OCHOBE
IPOMBIIIJIEHHOTO TIOJYYEHUs] CEpHOW KHUCIIOThl, aMMMaka, OOLIME HayuyHble IPHUHIIMIIBI
XUMHUYECKHX MPOU3BOJCTB; II€IECO00Pa3HOCTh NPHUMEHEHHUST HEOPraHUYECKUX BEIIEeCTB B
IIPOMBIIIJIEHHOCTH U B OBITY C TOUKH 3PEHUS COOTHOILIEHUS PUCK-TI0JIb32;

c(hOpMUPOBAHHOCTH BJIJICHUS CUCTEMOM 3HAHUI O METO/IaX HAyYHOTrO MO3HAHUS SIBICHUN
npupoabl — HaOJMIOJEHHE, U3MEpPEHHE, MOJEIMPOBAHUE, OKCIEPUMEHT (peajbHbId U
MBICIICHHBIN), UCHOJB3YEMBIX B €CTECTBEHHBIX HAayKaX, YMEHHsS NPUMEHATb 3T 3HAHUS IPH
OKCIIEPUMEHTAIBHOM HCCIEIOBAHUM BEIIECTB M ISl OOBSCHEHHS XHUMHYECKHX SIBIICHHH,
MMEIOIIHNX MECTO B IPUPOJE, IPAKTUUECKON IEATEIbHOCTH YEJIOBEKA U B IOBCETHEBHOW KU3HH;

c(OpMHUPOBAHHOCTh YMEHHS BBISBIATh B3aUMOCBSI3b XUMUYECKUX 3HAHUH C MOHATUSAMU U
MPEJCTAaBICHUSIMA JIPYTMX €CTECTBEHHO-HAYYHBIX IPEAMETOB st 0Oojlee OCO3HAHHOTO
MOHMMAaHUS MaTEePUAJIbLHOTO €JUHCTBA MUPA;

c(OPMHPOBAHHOCTh YMEHUS POBOJUTH PacyEThl: C UCMOIb30BaHUEM MOHATHH «MaccoBast
JI0JIs1 BEIIECTBA B PACTBOPE» U «MOJIIpHAs KOHIIEHTpAIUs»; Macchl BellecTBa UM 00bEMa rasa
10 U3BECTHOMY KOJIMYECTBY BEILECTBA, Macce WIH 00bEMY OJHOTO U3 YYaCTBYIOLIUX B PEAKLUU
BEIIECTB; TEIUIOBOTO 3(eKTa peaklnu; 3Ha4eHHs BOJOPOJHOrO MOKa3aTels paCTBOPOB KUCIOT
U I1enodell ¢ M3BECTHOM CTEMEHbI0 JUCCOIMALMHU; Macchl (00bEMa, KOJIUYECTBAa BEIECTBA)
NPOJYKTa peaKkiiu, €ClIM OJTHO U3 MCXOJHBIX BEUIECTB JIaHO B BHUJIE PacTBOpa C OMPEeIEHHOMN
MaccoBOW J10JIell pPacTBOPEHHOIO BEIIECTBA WIM JIaHO B H30BITKE (MMEET MpPHUMECH); JI0JIU
BBIXO/1a MPOJYKTA peakuu; 0ObEMHBIX OTHOLLIEHUH ra30B;

c(OPMHPOBAHHOCTh YMEHHUH: CAMOCTOSITEIBHO IUIAHUPOBATh U MPOBOAUTH XUMHUYECKUH
HKCIIEPUMEHT (IIPOBEICHUE PEAKIIMi HOHHOIO OOMEHa, MOATBEPKACHUE KaUeCTBEHHOI'O COCTaBa
HEOPraHUYECKUX BELIECTB, ONPEAEIECHUE CPEIbl PACTBOPOB BEIIECTB C OMOIIBI NHINKATOPOB,
U3Y4YEeHUE BIUSHUS pPa3IMYHBIX (AKTOPOB Ha CKOPOCTh XMMHUYECKOM peakluu, pelleHue
HKCIEPUMEHTANBHBIX 3a/1a4 1o TeMaM «Metamnsl» U «Hemeramisl») ¢ coOII0AeHUEM MPaBHUI
Oe3omacHOro odOparieHus C BellecTBaMHM M J1a00paTOpHbIM 00OpyAOBaHUEM, (HOPMYIHPOBATH
LeNlb  HMCCIEOBaHUsA, TMPEACTaBIATh B pa3lIUYHOM (QopMe pe3ynbTaThl OSKCIIEPUMEHTA,
AHAJIM3UPOBATh U OLIEHUBATh UX JOCTOBEPHOCTb;

c(OpPMHPOBAHHOCTh YMEHUI: COOMIOAAaTh MpaBUiIa MOJb30BaHUS XUMUYECKON MOCYION U
nabopaTOpHBIM 000pyAOBaHHEM, OOpaIeHUsI ¢ BEIIECTBAMU B COOTBETCTBUU C WHCTPYKIMSMU
[0 BBINOJHEHUIO JA0OpPaTOPHBIX XMMHUYECKHX OIBITOB, AKOJOIMYECKH IIeIeCO00pa3HOro
MOBE/EHNUsA B OBITY M TPYIOBOM JEATENbHOCTH B ILENSIX COXPAHEHUS CBOETO 370pPOBbS,
OKpYXKarollel NPUPOJHOW Cpenbl U JNOCTHXKEHUA €€ YCTOMYMBOIO pa3BUTHSA, OCO3HABATh
OMAaCHOCTh TOKCHUYECKOTO JEHCTBHSI HA KUBBIE OPraHU3MBbl OIPEACIEHHBIX HEOPraHWYECKHUX
BEIIIECTB, TOHKMMas cMbIc nokazarens [1JIK;

c(hOpMUPOBAHHOCTh YMEHHUMN: OCYIIECTBIATH IIEJICHANPABICHHBIA TMOUCK XHUMHUYECKOM
uH(pOpMAIllMK B PA3IMYHBIX HCTOYHUKAX (HaydyHas U ydeOHO-HAy4dHasl JUTepaTypa, CpelacTBa
MaccoBoi uHGopMmanuu, VHTEepHET W [Apyrue), KPUTHUECKH aHAIM3UPOBATH XHUMHUYECKYIO
uHpopMalrio, nepepadaTbiBaTh €€ U UCIOIb30BATh B COOTBETCTBUU C IMOCTABICHHON y4eOHOU
3a7a4en.



TEMATHYECKOE INTAHUPOBAHHUE

10 KVIACC
KounyecTBO 4yacoB JIeKTPOHHbIE
Ne HanmeHoBaHMe pa3jeioB U TeM Kontposbmbie  IpakTieckne (uudpossbie)
n/n NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoThI padoThI pecypebi
Pa3znea 1. TeopeTudeckue 0CHOBBI OPraHUYeCKOH XUMUM
[Ipenmet opranunueckoit xumuu. Teopus
11 CTPOEHHUsI OPTaHUYECKUX coeMHEHUN A. M. 8
bytneposa
Htoro no pazneny 8
Pa3znea 2. YrieBoaopoabl
21 [IpenenbHbIE yrIeBOAOPOIbI — AJIKaHBI, 5
LUKJIOAJIKAHbI
29 HenpenenbHble yriieBOAOPOIbL: aJIKEHBI, 14 1
aJIKa/INEHbI, AJTKUHBI
2.3 ApomaTH4ecKue yrieBoa0pO b (apeHbl) 8
24 [IpupoaHbIE HCTOYHUKH YTIIEBOJAOPOJOB U UX 4
nepepadoTka
2.5 ["asioreHnpor3BOAHBIE YTIEBOAOPOIOB 4 1
Hroro 1o pasneny 35
Pasznea 3. Kucaopoaconepskamue oprannyeckue coeIuHeHust
3.1 Cnuptsl. ®enon 11 1
KapOonusbHble COeTUHEHUS: allbETU/IbI U
3.2 keToHbl. KapOboHoBbIe KUCIOTHI. ClIOKHBIE 21 1
3¢upsl. XKupbl
3.3 YrneBoasl 9 1
Hroro no pazmeny 41
Pa3nes 4. A3oTcoaepskaiue opraHu4ecKue coeJHHEeHHs
4.1 AmuHBL. AMUHOKHCIIOTHL. benku 12 1 2




Uroro no pazgeny

12

Pa3znea S. BbicokoMoJieKyJIsIpHbIE COeINHEHU S
5.1 ‘ BbicokOMOEKyIsipHbIE COEAUHEHUS 6 \ 1 ‘
Hroro no pazueny 6
OBILEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 3 | 6 ‘
11 KIIACC
KounuecTBo 4acos DJIeKTPOHHbIE
Ne n/m I:;;?;Z‘;f;::me PA3ACIOB M TEM Beero Kontpoabubie IIpakTuueckue gg;?:f O(LBaI;I:.])IbHLI e
padoThI padoTbI pecypebi
Pa3znea 1. TeopeTuueckue 0CHOBbI XUMHH
Crtpoenue atoma. [lepuonnyeckuii 3aKoH
11 u Ilepnonnueckas cucteMa XMMUYECKUX 9
anemenToB . 1. Menaeneera
19 Crtpoenue BeniectBa. MHOrooOpasue 11 1
BEIIIECTB
1.3 XUMHUYECKUE PEaKIHU 19 1 3
Hroro mo pazmeny 39
Pa3nen 2. Heoprannueckasi XuMust
2.1 Hewmeramis 31 1 3
2.2 Mertabl 23 1 2
Hroro no pazneny 54
Pa3znen 3. Xumus u :Ku3Hb
31 MeToapl TO3HAHUS B XUMUH. XUMUS U 9
KU3Hb
Hroro no pazgeny 9
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 4 8




INOYPOYHOE IINTAHUPOBAHUE
10 KJIACC

Ne
n/n

Tema ypoka

[ToBTOPHBINM HHCTPYKTAXK I10
oxpane Tpyna. CraproBas
JMarHoCcTUYecKas paboTa.
[Tpenmer u 3HaUeHUE
OpPraHMYECKON XUMUH,
IPEJICTaBICHUE O
MHOT000pa3uu OPraHuYeCKUX
COeTUHEHNN

DJIEKTPOHHOE CTPOEHUE aTOMa
yriepojia (0CHOBHOE U
BO30YKIEHHOE COCTOSIHUS).
BanenTHbIe BO3MOXKHOCTH
aToMa yriepoja

Xumuueckas CBA3b B
OpPTaHUYECKUX COCTMHEHUSIX.
Mexanu3mbl 00pa3zoBaHUs
KOBAJICHTHOM CBS3H, CIIOCOOBI
pa3pbiBa CBs3e

Teopus crpoeHus
OpPraHMYECKUX COCTUHEHUN A.
M. Bytneposa

KoanuecTBo 4acoB

KonrpoJububie
Bcero P
padoThI

IIpakTHYeckue
padoThI

DJIeKTpOoHHbIe N pPoBbIe 00pa3oBaTelbHbIE
pecypchl

https://resh.edu.ru/subject/lesson/6149/start/170388/

Buns! nzomepun: CTpykTypHas,



https://resh.edu.ru/subject/lesson/6149/start/170388/

MPOCTPAHCTBEHHAS.
DneKTpoHHBIE 3P PEKTH B
MOJIEKYJIaX OPraHUYECKUX
COCIMHEHUN

IIpencrasnenue o
KJIacCU(UKALIUN U
cUcTeMaTH4YecKast
Homenkiarypa (IUPAC)
OpPraHUYeCKUX BEIICCTB

Knaccudukanus peakuuii B
OPraHUYEeCKOW XUMUHU

10

Cucremaruzanus U 00001IeHne
3HAHUHU II0 TEME

AJKaHbl: TOMOJIOTMYECKUH psif,
oOmas ¢popmysa, HOMEHKIATypa
Y U30MEPUs, DJIEKTPOHHOE U
IIPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKYJI

du3znyecKkrue U XMuMHUYECKHUeE
CBOMCTBA aJIKaHOB

https://resh.edu.ru/subject/lesson/6151/start/149993/

11

Haxoxnenue aikaHosB B
npupoje. CriocoObl OTydeHHsI
Y IPUMEHEHUE aIKaHOB

12

[{uxmoankaHbl: oOmas
dbopmysa, HOMEHKJIATypa 1
H30MepHs, 0OCOOCHHOCTH
CTPOCHUS M XUMHUYECKHIX
CBOWCTB, CITIOCOOBI MOJTyYEHHS U
[IPUMEHEHUE



https://resh.edu.ru/subject/lesson/6151/start/149993/

13

14

15

16

Pemenne pacy€THbIX 3a1a4 HA
oTpeIeTICHUE MOJICKYJIIPHOM
(bopMyJIBI OPraHMYECKOTO
BEII[ESCTBA [0 MACCOBBLIM JIOISAM
aTOMOB 2JIEMEHTOB, BXOIAIIMNX B
ero cocraB. CucreMaru3aius 1
000011IeHNE 3HAHUI 10 TEME

AJIKEHBI: TOMOJIOTUYECKUI Ps/I,
oOmras ¢popmyina,
HOMEHKJIaTypa, JIEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHUE
MouiekyJl. CTpyKTypHast U IHC-
TpaHC-U30MEPUS ATTKEHOB

duznueckre 1 XUMUYECKUE
CBOMCTBA ankeHoB. [IpaBuio
MapkoBHHMKOBa

Crioco0bI nostyueHust u
NpUMEHEHHE aJIKeHOB

https://resh.edu.ru/subject/lesson/5412/start/212563/

17

[IpakTuueckas padbora Ne 1 o
teMe "lloyuenue 3TuieHa u
W3Yy4YEHHUE €ro CBOMCTB".
WHcTpykTax no oxpaHe Tpyza.

18

Pemenune pacu€THbIx 3a/1a4 Ha
OIpeIETIEHUE MOJIEKYJIIPHOMN
(bOopMyJITBI OPraHMYECKOTO
BEIIIECTBA

19

AJnKanueHbl: CONpsHKEHHBIC,
W30JIUPOBAHHBIC,
KYMYJIHPOBaHHBIC.



https://resh.edu.ru/subject/lesson/5412/start/212563/

Oco0eHHOCTH ANEKTPOHHOIO
CTPOCHHS

20

21

XUMHUYECKUE CBOMCTBA
CONPSKEHHBIX TUECHOB

CrniocoOblI noy4eHus u
PUMEHEHUE aJIKaIueHOB

22

AJKWHBI: TOMOJIOTUYECKHH Psif,
oOmras ¢popmyina,
HOMEHKJIaTypa, IEKTPOHHOE U
NPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKYJI, (PU3HUYECKUE CBOICTBA

23

XMMHYECKHE CBOMCTBA AJIKUHOB

24

25

KauecTBeHHBIE peakuy Ha
TPOMHYIO CBSI3b

Crioco0bI nostyueHust u
NpUMEHEHHE aTKHHOB

26

Pemenue 3agau: pacu€rsl o
YPaBHEHUIO XUMUYECKOU
peakuuu

27

28

Cucremarusanus 1 00001eHne
3HAHUU II0 TEME

ApeHBI: TOMOJIOTHYECKHH PS,
obmas popmyina,
HOMEHKJIaTypa. DJIEKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOCHHE
MOJIEKYJ1 O€H30J1a M TOTYO0JIa, UX
(bu3HIeCcKre CBOMCTBA

https://resh.edu.ru/subject/lesson/4775/start/150494/

29

XUMHUYECKUE CBOWCTBA apEHOB:



https://resh.edu.ru/subject/lesson/4775/start/150494/

PCaKMu 3aMCIICHUA

30

31

XUMHUYECKUE CBOMCTBA apEHOB:
peaKuu IPUCOSTUHEHUS,
OKHCJICHHE TOMOJIOIOB OCH30J1a
OCco0EHHOCTH XUMHYECKUX
CBOMCTB CTHpPOJIA

32

Pemenne pac4€THbIX 33124 HA
OIpEEIIEHNE MOJIEKYJIIPHOU
(bopMyIbl OPraHMYECKOro
BELIECTBA

33

CriocoObI mosryueHust 1
NPUMCHEHHE apCHOB

34

35

36

['eneTnueckas CBA3b MEXKAY
pa3IUYHBIMU KJIacCaMu
YTJIEBOAOPOIOB

Pacuérsl o ypaBHEHUSAM
XUMUYECKHUX PEaKLIUM.
CucreMmaru3anus 1 0000IIeHne
3HAHHH 10 TEME

IIpuponnsiii ras. IlomyrHbie
HE(TSHbIE ra3bl

https://resh.edu.ru/subject/lesson/6148/start/170461/

37

KameHHBIi yroas U IpOoIyKThI
ero nepepadoTKu

38

Hed1b 1 ciocoOsI eé
nepepadoTku. [Ipumenenue
MIPOJIYKTOB TIepepaboTKu HEPTH

39

I'enernueckas CBA3b MEXKIY
pa3IMYHBIMU KJIaCcCaMU



https://resh.edu.ru/subject/lesson/6148/start/170461/

YTJIEBOAOPOIOB

40

41

42

43

["ajoreHonpon3BOIHBIE
YIJIEBOJIOPOIOB: JIEKTPOHHOE
CTPOCHHE; PEaKIMU 3aMEIICHHSI
rajoreHa

JleWicTBue 1iemouei Ha
raJOreHIPOU3BOIHBIC.
BsaumoneiicTeue
JMrajJoreHajJKaHoB ¢ MarHUEM U
LIMHKOM

Cucremaruzanus U 00001IeHne
3HAHUH 110 pa3eny
"VYrneBonopoasr"
KonTponbHas pabota mo Teme
"Vranesonopoast"

44

45

IIpenenbHbIe OTHOATOMHBIE
CIIUPTHI: TOMOJIOTHUECKHH PSI,
oOmrast popmyna, CTpoeHUE
MOJIEKYJI, U30MEpHs,
HOMEHKJIATYypa,
kiaccupukanus, pusnueckue
CBOMCTBaA

XUMHYECKHE CBOMCTBA

MNpEACIbHBIX OJTHOATOMHBIX
CIIMPTOB

https://resh.edu.ru/subject/lesson/4769/start/150550/

46

CniocoOsI oTydeHus 1
NPUMEHEHHE OJTHOATOMHBIX
CIIUPTOB



https://resh.edu.ru/subject/lesson/4769/start/150550/

47

[Ipocteie 3¢upsr:
HOMEHKJIATypa U U30MepHs,
0COOEHHOCTH (HPU3UIECKUX U
XUMHYECKHX CBOWUCTB

48

MHOroaroMHbIE CIIUPTHI:
STUJICHTIIMKOJb U TIIMUEPHUH, UX
bu3nyeckre 1 XUMHUYECKHE
CBOMCTBa

49

CriocoObI mosryueHust 1
HNPUMEHEHHE MHOTOATOMHBIX
CIIUPTOB

50

51

@DeHOoI: CTPOCHHUE MOJICKYJIBI,
¢duznyeckue cBONCTRA.
ToxcuyHOCTH (heHoa

XuMuyeckue cBoiicTBa (heHona

https://resh.edu.ru/subject/lesson/5727/start/150577/

52

CnocoOsl nonydeHus u
npuMeHeHue (eHosa

53

[TpakTnyeckas padora Ne 2.
Pemenune skcriepuMeHTATBHBIX
3aaa4 no teme "CrnupTel U
¢denonsl". HCTpYyKTaX MO

OXpaHe Tpy/a.

54

55

Cucremarusanus U 00001eHue
3HAHUU IO TEME

ANbIeruapl ¥ KETOHBI:
AIIEKTPOHHOE CTPOCHUE
KapOOHUIIBHOM TPYIIIIbI;
TOMOJIOTHYECKUE PsIIbI, 001Iast

h.edu.ru/subject/lesson/5727/start/150577/



https://resh.edu.ru/subject/lesson/5727/start/150577/

dbopmyna, u3oMepus u
HOMCHKJIATypa

56

57

58

Anbaeruibl ¥ KETOHBI:
¢du3nUeckre CBOMCTBA; peaKkuu
IPUCOEANHEHHUS

Peaxiuu okucnenus u

Ka4CCTBCHHBIC pCaKIIMKU
AJIbACTUI0OB U KETOHOB

Crioco0b! nostyueHust
QJIBJIETUI0B U KETOHOB

59

OnHOOCHOBHBIE NpEEIbHBIE
KapOOHOBBIC KUCIIOTHI,
0COOEHHOCTH CTPOEHUS UX
MOJIEKYII

60

H3oMepus u HOMEHKIIaTypa
KapOOHOBBIX KHUCIIOT, UX
¢buznyeckue cBoicTBa

61

62

63

XHUMHUYECKHEe CBOMCTBA
MpEIETbHBIX OJTHOOCHOBHBIX
KapOOHOBBIX KUCIIOT

OcoOeHHOCTH CBOUCTB
MYpPaBbUHOHN KHCIIOTHI.
MHoroo6pasue kapOOHOBBIX
KHCJIOT

OcoOeHHOCTH CBOUCTB:
HETPeCIbHBIX H
apOMaTUYECKUX KapOOHOBBIX,
JTUKapOOHOBBIX,




THJIPOKCUKAPOOHOBBIX KHCIIOT.
[TpencraBuTenu BBICIINX
KapOOHOBBIX KUCIIOT

64

65

66

67

[ToHsATHE O IPOU3BOAHBIX
KapOOHOBBIX KHUCIIOT

CniocoOblI nosy4eHus u
MpPUMEHEHHE KapOOHOBBIX
KHUCJIOT

CrnoxHnble 3¢upsl:
TOMOJIOTUYECKHUH psif, 00mmas
dopmyna, u3omepus u
HOMEHKJIaTypa

dusnueckue U XMMUYECKHe
cBoiicTBa 3(hupoB

68

Pemienue pacu€THbIx 3a1a4: 1o
YPaBHEHUIO XUMUYECKOU
pEaKLHH, Ha ONPEICIICHUE
MOJIEKYIISIPHOM (OPMYIIBI
OPraHU4eCcKOro BEUIeCTBa

69

[TpaxTiueckast paborta Ne 3.
Pemenne sxkcnepruMeHTATBHBIX
3aaa4 o teme "KapOoHoBbie
kucnoThl. CrioxHbIe YQupsI".
HuctpykTax no oxpasne Tpyna.

70

Kupsl: ctpoenue, pusndeckue
Y XMMUYECKHE CBOMCTBA
(rumponus)

https://resh.edu.ru/subject/lesson/5952/start/150631/

71

OcoOeHHOCTH CBOWCTB JKUPOB,



https://resh.edu.ru/subject/lesson/5952/start/150631/

COJIepIKalNX OCTaTKU
HEeNpPEeeIbHBIX JKUPHBIX KUCIIOT.
JKupsl B mpupoie

72

Mkia KaK COJIM BBICIINX
KapOOHOBBIX KUCIIOT, HX
Morotiee aeiicteue. Ilonsatue o
CHHTETHYECKUX MOIOIIUX
cpenctBax (CMC)

73

I'eneTnueckas CBA3b
YIJIEBOAOPOIOB U
KHUCJIOPOACOAECPKAIINX
OpPraHMYE€CKUX BEIIECTB

74

75

Pacuérel no ypaBHEHUsIM
XUMUYECKHUX PEaKLni

Cucremarusanusa 1 0000nIeHne
3HAHUH 110 TEME

76

OO61as xapakTepucTUKa
YIIEBOJIOB U Kiaccuukarus
yIIeBOJIOB (MOHO-, - U
MOJIMCaXapHUIb)

https://resh.edu.ru/subject/lesson/6150/start/150687/

77

Momnocaxapusl: puznIecKue
CBOMCTBA M HaXO0KJICHIE B
npupoae

78

[IpuMeHeHne TIIIKO3bI, €€
3HAUYCHUC B ) KU3HECACATCIIbHOCTH
Oprasusma

79

Jucaxapunsl: caxaposa,
MaJIbT03a U JIAKTO34.



https://resh.edu.ru/subject/lesson/6150/start/150687/

Haxoxnenue B mpupone u
MIPUMEHEHHUE IMCAXAPUJIOB

80

[Tonucaxapuasl: cTpoeHue
MaKpOMOJIEKYI, (PU3NIECKHE U
XHUMHUYECKHE CBOMCTBA,
npUMEHEHHE

https://resh.edu.ru/subject/lesson/5413/start/150714/

81

82

83

ITousitre 00 HCKYCCTBCHHBIX
BOJIOKHax

Perienne pacueTHBIX 3a1a4 Ha
oIpeesieHue J0JIU BBIXO1a
IPOJyKTa PEaKIUU OT
TEOPETUYECKH BO3MOKHOIO
CucremMaru3amuys 1 000011IeHNE
3HAHUH 110 pa3eny

84

KonTponbHas padbora no teme
"Kucnopoacoaepxarniue
OpraHUYecKHue coequHeHus"

85

AMUHBL: K1accudukams,
CTPOCHHE MOJIEKYII, 001IIast
dbopmyna, uzomepusl,
HOMEHKJIaTypa U (pU3NYecKue
CBOMCTBA

86

87

XUMHUYECKHE CBOMCTBA
annpaTHIECKUX aMUHOB

AHUWJIVH: CTPOCHUE aHUIINHA,
0COOEHHOCTU XUMHUYECKUX
CBOMCTB aHUJIMHA

88

CniocoOsI oTydeHus 1



https://resh.edu.ru/subject/lesson/5413/start/150714/

npUMEHEeHHE anu(paTHIECKIX
aMHHOB

89

AMMHOKHUCIIOTBI: HOMEHKJIATypa
U u30Mepus, GU3nIecKue
cBoicTBa. OTIENbHBIC
IPEJICTAaBUTENIN O0-aMUHOKHUCIIOT

https://resh.edu.ru/subject/lesson/5413/start/150714/

90

XuMuyeckue CBOHCTBa
aMHHOKHCIIOT, X
OHOJIOrMYeCcKOe 3HAUYCHUE
amMuHokucioT. CUHTE3 U
THIPOIIU3 TICTITHIOB

91

92

benku kak npupoaHbie
MOJIUMEPBI; CTPYKTYPBI OEJIKOB

XHUMHUYECKHE CBOUCTBA OEIIKOB

93

A3zoTcoaepikaiue
FeTepOHI/IKHI/ILIeCKI/IC
coequHeHus. HyknenHoBbie
KHCJIOTBI: COCTaB, CTPOCHHE U
Ouonoruveckas poib

https://resh.edu.ru/subject/lesson/6296/start/212589/

94

[TpakTrueckast paborta Ne 4.
Pemenne sxkcnepruMeHTATBHBIX
3aJ7a4 10 TeME
"A3oTcoaepkaiue
OpraHUYEeCKHUE COeAMHEHus" .
HHcTpykTax mo oxpaHe Tpyaa.

95

[TpakTuueckas padota Ne 5.
Pemenue sxcriepuMeHTaIbHBIX
3aj1a4 o teme "Pacno3HaBanue
OpPraHMYECKUX COCIUHEHUN".



https://resh.edu.ru/subject/lesson/5413/start/150714/
https://resh.edu.ru/subject/lesson/6296/start/212589/

HucTpykTax mo oxpase tpyza.

96

97

98

KonTponbhas pabota no teme
"AzoTcoaepkaiue
OpraHuYecKue coeauHeHus"

OCHOBHBIC TTIOHATHS XUMHHU
BBICOKOMOIJICKYJIAPHBIX
COG,I[I/IHCHI/Iﬁ 1 MCTOABI UX
CHUHTEC3a —II0JIMMEpHU3allnA U
MNOJIMKOHACHCAIIUA

IInactmaccel. YTunmsanusa u
nepepaboTKa MIacTuKa

https://resh.edu.ru/subject/lesson/6095/start/150823/

99

DnacToMepbl: HaTypaJlbHbIN
CHUHTETHUYECKUE KayUyKH.
Pesuna

100

BomnokHa: HaTypasbHBIE,
HCKYCCTBCHHBIC,
CHHTCTHYCCKHC. HOJII/IMepI)I
CIEMAIBHOTO Ha3HAYEHUS

101

[IpakTuueckas padbora Ne 6.
PCHIGHI/I@ 3KCHepI/IMeHTa.]'H)HBIX
3agad4 mo treMe "Pacrio3HaBanue
IUIACTMAacC U BOJIOKOH".
HuctpykTax no oxpasne Tpyna.

102

O00011eHNEe U CUCTEMATU3ALMS
M3y4EHHOTO MaTepHasia 1o TemMe
"BricokOoMONIEKYIpHbIE
coenuueHus"

https://resh.edu.ru/subject/lesson/5452/start/150796/

OBIIEE KOJIMYECTBO YACOB I10

102



https://resh.edu.ru/subject/lesson/6095/start/150823/
https://resh.edu.ru/subject/lesson/5452/start/150796/

[NPOT'PAMME

11 KJIACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

Bcero

KonTpoJibHbIE
padoTbI

IpakTuyeckue
padoThbI

JJIeKTPOHHBbIE U(PPOBBbIE 00pa3oBaTeIbHbIE
pecypcsl

AtoM. CocTaB aTOMHBIX
sanep. XUMUYECKUH AJIEMEHT.
N3otomnsl. [ToBTOpHBIM
MHCTPYKTaX IO OXpaHe

Tpyna.

https://resh.edu.ru/subject/lesson/6479/start/150989/

CtpoeHue 2IeKTPOHHBIX
000JI0YEK aTOMOB,
KBaHTOBBIC YHCIIA

Knaccugukanus
XUMUYECKUX DJIEMEHTOB (S-,
p-, d-, f-amemenThI)

Pacnpenenenue 3nekTpoHOB
M0 aTOMHBIM OPOUTAIISIM

ONEKTPOHHBIE
KOH(UTypal aTOMOB
3JIEMEHTOB B OCHOBHOM U
BO30YXIEHHOM COCTOSTHUU

DIIEKTPOHHBIE
KOH(UTypaluy HOHOB.
DJIEKTPOOTPULIATETLHOCTD

Ilepuoanueckuii 3aK0H U
IIepuoanueckas cucrema
XHUMHYECKHX JIEMEHTOB JI.
W. Menneneena, CBI3b C



https://resh.edu.ru/subject/lesson/6479/start/150989/

COBPEMEHHOM TeopHueH
CTPOCHHUS aTOMOB

3aKOHOMEPHOCTU U3MEHEHUS
CBOMCTB XMMHYECKHX
AIIEMEHTOB M 00pa3yeMbIX
MMM TPOCTHIX U CJIOXKHBIX
BEIIECTB 110 I'PYIIIIaM U
neproaam

10

Cucremarusauus u
000011IeH1E 3HAHUM 110 TEME

Bunasl xumMuueckoil cBsA3U.
MexaHu3Mbl 00pa3oBaHUs
KOBAJIGHTHOM CBS3H.
Bonopoanas cBsi3b.
MeKMONEeKyIJIsIpHbIE
B3aUMOJCUCTBUS

11

12

13

14

BanenTHOCTE 1 BaJIEHTHBIC
BO3MOKHOCTH aTOMOB. CBSI3b
3JIEKTPOHHOU CTPYKTYpPHI
MOJIEKYJI C UX
F€OMETPUUECKUM CTPOECHUEM

IIpencraBnenus o
KOMILIEKCHBIX COSTUHEHUIX:
COCTaB M HOMEHKJIaTypa

BemectBa MOnEKyIsIpHOTO U
HEMOJIEKYJIIPHOTO CTPOEHUS.
Tumer KPUCTATININYCCKUX
pPELIETOK U CBOMCTBA
BEIIECTB

[TonsiTHE O TUCTIEPCHBIX
cucreMax. [Ipencrasinenue o
KOJUIOUIHBIX PaCTBOPAX

https://resh.edu.ru/subject/lesson/6332/start/151021/

https://resh.edu.ru/subject/lesson/4939/start/151134/

15

HctuHHBIE pacTBOPHI:



https://resh.edu.ru/subject/lesson/6332/start/151021/
https://resh.edu.ru/subject/lesson/4939/start/151134/

16

HaCBILCHHBIE U
HEHACBIIIICHHBIE,
pacTBOPUMOCT.
Kpucramnoruaparst

CriocoOb! BEIpaKEHUS
KOHIICHTPALIUH PaCTBOPOB

17

Penrenue 3amau ¢
HCITOIB30BAHUEM TTOHSITHI
"MaccoBas I0JIA
pacTBOpEHHOTO BemiecTna',
"MOJIsipHasi KOHLIEHTparus"

18

Knaccudukanms u
HOMCHKJIaTypa
HEOPraHMYECKUX BEIIECCTB

19

20

21

Cucremaruzanus u
000011IeHrEe 3HAHUH 10 TEME

KonrtponbHas pabora no
temaM "CTpoeHue aToma.
Ileproauueckuii 3aK0H U
[Iepnoanueckas cucrema
XUMHYECKHX 3JIeMeHTOB /1.
U. Menneneera", "Ctpoenue
BemecTBa. MHorooOpasue
BeIeCTB"

Knaccudukanmst
XUMUYECKHUX PEaKLUii B
HEOPraHUYECKOU 1
OpraHUYECKON XUMHUH. 3aKOH
COXpPaHEHHUsI MacChl BEILIECTB;
3aKOH COXPaHEHHUs U
IIPEBPAILECHHS SHEPTUU TIPU
XUMHUYCCKUX PCAKIUAX

22

TennoBble 3¢ eKThI




XUMUYECKHUX PEaKLIUM.
TepMoxumMuueckue
YpaBHEHUS

23

Brraucnenus no
YpaBHEHUSAM XUMUUYECKHUX
peakuuii u
TEPMOXUMHYECKUM
YpaBHEHUSIM

24

25

CKOpOoCTh XMMUYECKOI
peakuu, e€ 3aBUCUMOCTb OT
pa3auyYHbIX (PaKTOPOB.
Karanms u karanusartopsl

T'oMoreHHbie u
reTepOTCHHBIE PEAKIINHU

26

[TpakTuyeckas pabora Ne 1
no teMe "BnusHue
pa3InYHbIX (PAaKTOPOB HA
CKOpPOCTh XUMHUYECKOU
peakuun". MHCTpyKTaX 10
OXpaHe Tpyza.

27

OO6patumMble U HeOOpaTUMBbIE
peakuun. XuMHA4eCKOe
paBHOBECHE

28

29

[IpakTuyeckas padora Ne 2
o teme "BinsiHue
pa3InYHbIX (PAaKTOPOB HA
MOJIO’KEHHNE XUMHYECKOTO
paBHOBecus". IHCTpyKTax
110 OXpaHe TpyJaa

DIIEKTPOIUTHYECKAS
nucconuanus. CHibHbIE U
ciabble IIEKTPOITUTHI.
CTeneHb AUCCOIUAIIUN




30

31

32

33

34

Honnoe npousBeneHue
BojIbl. Cpenia BOAHBIX
pactBopoB. BonopoaHsriit
nokasarenb (pH) pactBopa

I'maponns coneit. Peakuuu,
MIPOTEKAIOIIME B PaCTBOPAX
IIEKTPOJIUTOB

[IpakTuueckast padora Ne 3
1o teme "XuMHuecKue
peaKkIu B pacTBOpax
31eKTposUTOB". THCTpyKTa)
10 OXpaHe Tpyaa

OKHCIUTENBHO-
BOCCTaHOBUTEJIbHBIE
peakuun. Baxueiimme
OKMCIIUTENU U
BOCCTAHOBUTEIHN

Meto1 31E€KTPOHHOT O
(9TIEKTOHHO-MOHHOTO)
OanaHca

35

36

DIIEKTPOJIN3 PACTBOPOB U
pacIIaBoOB BEIIECTB
Pemenue 3agau pa3nuuHbIxX
THIIOB

37

38

39

Pemienune 3amau PA3JINIHBIX
THUIIOB

CucreMatuzanus u
000011IeHE 3HAHU 10 TEME
"Xumuyeckue peakuu'

KoHnTtponbhas padoTa mo
TeMe "XUMUUYECKHE
peakuun"




40

AHanu3 KOHTPOJbHOM
pabortsl. [lonoxenue
HEMETAIIJIOB B
[Iepuoauueckoii cucreme
XUMHUYECKHX d71eMeHTOB /1.
H. Menneneesa u
O0COOCHHOCTH CTPOCHHUS UX
aToMoB. dusnyeckue
CBOIICTBa HEMETAIIIOB

https://resh.edu.ru/subject/lesson/5939/start/151320/

41

ANIOTpOIUST HEMETAIUIOB
(Ha mpuMepe KUciIopoa,
cepsl, pocdopa u yrieposa)

42

Bonopoa: nonyuenue,
(bU3HYECKUE M XUMUYICCKHEC
cBoiicTBa. ['mapuasl

43

44

45

46

["anoreHsl: HAXOXK/ICHHUE B
pUPOJIE, CIIOCOOBI
noNyueHusi, PU3NYECKUE U
XUMHYECKHE CBOIICTBA

I"annorenoBo1OpPOBL.
Baxwuerimme
KUCIIOPOACOAEPKALLINE
COEJIMHEHUS TaJIOT€HOB
JlaboparopHsble u
MIPOMBIIIIJICHHBIE CTIOCOOBI
MOJTY4YEHHS TAIIOTEHOB.
[IpuMeHeHue ranoreHoB u
AX COeINHEHUH

[TpakTrueckast paborta Ne 4.
Pemenue
SKCIIEPUMEHTAJBHBIX 3a7a4
no teme "T"asiorensr".
HNHcTpyKTax 1o oxpaHe



https://resh.edu.ru/subject/lesson/5939/start/151320/

TpyJa.

47

48
49

Kucnopon: naboparopHsie u
IPOMBIIIJICHHBIE CIOCOOBI
noJryueHusi, pU3NYECKue u
XUMHYECKHE CBOMCTBA.
O3oH. [Ipumenenue
KHCJIOpOJIa M 030HA

OKcubl U IEPOKCUIBI

Pemenne 3ana4d pa3nuyHbIxX
THUIIOB

50

51

Cepa: Hax0XXJICHHE B
IPHUPOJIC, CIIOCOOBI
nosyueHusi, GU3NYECKue u
XUMHYECKHE CBOICTBA

CepoBoniopo/i, cynbhuabt

52

53

Kucnopoaconepxkarue
COCIMHEHUS CEPHI.
OCoOEHHOCTH CBOIMCTB
CEpPHOM KUCIOTBI

[IpakTuueckas pabora Ne 5.
Pemenue
SKCIIEPUMEHTAJIBHBIX 3a7a4
o teme "Cepa u eé
coennHenus". MHCTpykTax
110 OXpaHe TpyJa

54

A30T: Hax0XJCHHUE B
pUPOJIE, CIIOCOOBI
MoNTy4eHusi, PU3NYECKUE U
XUMHYECKHE CBOMCTBA.
AMMMaK, HUTPUABI

55

Kucnopoaconepxamue
COEIMHEHUS a30Ta.
Oco0eHHOCTH CBOKCTB




a30THOM KHCJIOTEI

56

[Ipumenenue a3ora u ero
coequHEeHU. A30THBIE
yaoOpeHust

57

®Docdop: HaxXOXKIECHHUE B
PHUPOJIC, CIIOCOOBI
NoJTyueHusi, GU3NYECKUe U
XAMHYECKHE CBOMCTBA.
®Dochunsr u hochun

58

59

60

Oxkcunsl pocdopa,
docdopcoaepxkaniue
kucnotel. Comu GochopHoit
KHCIIOTHI

[Mpumenenne docdopa u ero
coeaunenuii. @ochopHsie
yao0peHust

[TpakTuyeckas padora Ne 6.
Pemenne
9KCIEPUMEHTATIBHBIX 3aj1a4
o tTeMe "A30T u pocdop u
UX COEMHEHus".
HNHcTpykTax 1o oxpane

Tpyda

61

VYraepon: HaXoXIeHHE B
NPUPOJIE, AIUTOTPOTTHEIE
MoupUKAIMK; PU3NIECKUE
1 XUMHYECKHE CBOMCTBA,
pUMEHEeHHe

62

Oxcun yrnepona(ll), okenn
yraepona(lV), yronsHas
KHUCJIOTa U €€ COJIU

63

Pewenue 3ana4u pa3nuyHbIxX
THUIIOB




64

65

66

67

Kpemuuii: Haxox1eHHE B
PHUPOJIC, CIIOCOOBI
noytydeHus1, Gu3n4IecKue u
XUMHYECKHE CBOMCTBA

Oxcun kpemuus(1V),
KpEMHHEBAsi KUCIIOTA,
CUJIMKATHI

[IpuMeHeHne KpeMHUs U €ro
coequHenuii. CTeko, ero
MOJIy4eHHUE, BUbI CTEKIIA

Pemenne 3ana4 pa3nuyHbIxX
THUIIOB

68

Cucremarusauus u
0000111eHrE 3HAHUH 10 TEME
"HemeTamis!"

69

KonTponbHnas pabora no
teme "Hemeramier"

70

AHanu3 pe3ynbTaToB
KOHTPOJIbHOM paboThI,
KOPPEKIHsI OIUOOK

71

72

[TonoxeHue MeTaIoOB B
Ilepnonnueckoi cucreme
XUMHUYECKHX DJIEMEHTOB.
Oco0eHHOCTH CTPOEHUS
3JIEKTPOHHBIX 000JI0UEK
aTOMOB METAJIOB

OO6mue puznueckue
CBOWCTBA METAJIJIOB.
IIpumMeHeHne MeTauioB B
OBITY M TEXHUKE

73

CIutaBbl METAIIOB.
Koppo3zus merannos

https://resh.edu.ru/subject/lesson/3479/start/151187/



https://resh.edu.ru/subject/lesson/3479/start/151187/

74

75

Pemrenne 3a/lav Pa3JIMIHbIX
THUIIOB

DIEKTPOXUMUYECKUN Psif
HAIPSDKEHUH METaJLIOB.
O061me crnocoObl MoTy4eHHs
METAJIJIOB

https://resh.edu.ru/subject/lesson/3493/start/

76

OO0was xapakTepucTHKa
MeTaiioB |A-Tpynrbl
[Tepuonuueckoil cuctembl
XUMHUYECKHX 3JIEMEHTOB.
Harpwuit u xanuii:
noJjy4eHue, pusnueckue u
XMMHUYECKHE CBOMCTBA,
IIPUMEHEHUE IPOCTHIX
BEUIECTB U UX COEANHEHUN

77

OO01m1as xapakTepuCTHKa
MmeTaiioB ||A-rpymisl
[Teproanueckoi cuCTEMBI
XUMHYECKHX 3JIEMEHTOB.
Maruuii u KaabIui:
noJjiyueHue, pusndeckue u
XUMHYECKHE CBOICTBA,
MPUMEHEHHE MTPOCTHIX
BEUIECTB U UX COEANHEHUN

78

JKEcTKOCTE BOIBI M CITOCOOBI
€€ ycTpaHeHus

79

AIOMUHUN: IOJTyYEHHE,
buznyecKknue 1 XUMHUYECKHe
CBOIICTBa, IPUMEHEHHE

80

AmdotepHbIe cBOICTBa
OKCHJA ¥ THIIPOKCHIA
QITIOMUHUS,
THPOKCOKOMILIEKCHI



https://resh.edu.ru/subject/lesson/3493/start/

AITIOMHUHUA, UX IIPUMCHECHUEC

81

82

Pemrenne 3a/1av Pa3JIMIHbIX
THUIIOB

[IpaxTuueckas padora Ne 7.
Pemenue
AKCIIEPUMEHTAJIbHBIX 3a7a4
1o Teme "MeTabl rilaBHBIX
noarpynn". MHCTpykTax mno
oXpaHe TpyAa

83

OO61mas xapakTepucTHKa
METAJIJIOB ITOOOYHBIX
noarpynn (b-rpymm)
Ilepronnueckoit cucTemsl
XUMHYECKHX 3JIEMEHTOB

84

85

86

87

dusnyecKkue 1 XUMHIECKUE
CBOMCTBA XpOMa U €ro
CO€OUHEHUH, UX
MPUMEHEHUE

Baxneiinme coefmHeHUS
Maprasna. [lepmanranar
KaJiisl, €ro OKUCIUTEIbHBIE
CBOMCTBaA

(DI/I3I/I‘—IeCKI/Ie U XUMHUYCCKHEC
CBOICTBA JKeJie3a U ero
coequHenui. [lonyuenne n
MIPUMEHEHHUE CIIJIAaBOB
JKeesa

duznueckre 1 XUMHUUECKHE
CBOMCTBA MEJIM U €&
COCIUHEHUH, NX
MIPUMEHEHUE

https://resh.edu.ru/subject/lesson/3534/start/151266/

https://resh.edu.ru/subject/lesson/3534/start/151266/

https://resh.edu.ru/subject/lesson/3534/start/151266/

88

dusnyeckue U1 XUMUYECKUE
CBOMCTBA IIMHKA U €I0



https://resh.edu.ru/subject/lesson/3534/start/151266/
https://resh.edu.ru/subject/lesson/3534/start/151266/
https://resh.edu.ru/subject/lesson/3534/start/151266/

COE€IUHEHMH, NX
MIpUMEHEHUE.
' ApOKCOKOMITIIEKCHI ITMHKA

89

ITpakTnueckas padota Ne 8.
Pemenne
AKCIEPUMEHTAIbHBIX 3a]1a4
1o Teme "MeTtabl
no0OYHBIX oArpymnn".
HNHcTpykTax 1o oxpase

Tpyda

90

91

Pemenue 3amau Ppa3INIHbIX
THUIIOB

O0o061IeHNE U
CUCTeMAaTU3aIHsI U3yYEHHOTO
MaTepuaa 1o Teme
"Metannsr"

92

93

KonTponbnas pabota no
Teme "Metasr"

AHanu3 pe3ynbTaToB
KOHTPOJIbHOM paboThI,
KOPPEKIHsI OIUOOK

94

Posib xumMum B obecnieueHNH
YCTOMYHBOTO Pa3BUTHUSA
yenoBeuecTsa. [lonsaTue o
Hay4HBIX METOJIaX
UCCIIEIOBAHMS BELIECTB

95

HayuHble npuHIMITEL
OpraHHU3aIi XUMUYECKOTO
IIPOU3BO/ICTBA.
[TpombInIEHHBIE CTTOCOOBI
MIOJIY4ECHUS BaKHEUIIIUX
BEIIECTB

96

XUMHUYECKOE 3arpsi3HEHNE




97

98

99

100

OKpY>KaloIllel cpelibl U ero
IIOCIICICTBHS

XuMus U 310pOBbE
yesoBeka. JIekapcTBeHHbIE
cpeicTBa

Xumus numu. Ponbk XxuMun B
o0ecrieueHny MUIEeBOI
0e301acHOCTH

KocmeTnueckue u
napdroMEpHBIC CPEJICTBA.
briToBas xumusa

XHUMHS B CTPOUTEIIBLCTBE.
Baknelmue cTpouTeNbHbIE
Y KOHCTPYKLIMOHHBIE
MaTepHuabl

101

102

XHUMHS B CENBCKOM
xo3sucTBe. OpraHuyecKue u
MUHEpPAJIbHBIE yI00pEHUS

Cucrematuzanuus u
000011IeHNe 3HAHMIT

OBIIEE KOJIMYECTBO YACOB
[10 ITPOT'PAMME

102




YYEBHO-METOJINYECKOE OBECIIEHEHUE OBPA3OBATEJIBHOI'O
IMPOILECCA

OBS3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IJ151 YYEHUKA

* Xumus, 11 knacc/ Epemun B.B., Ky3smenko H.E., JIpoznos A.A., Jlyaun B.B.; mon
penakimueit Jlynuna B.B., O0mecTBO ¢ orpaHiueHHON OTBETCTBEHHOCTHIO «/[PODA»;
AxkrmonepHoe obmiectBo «M3aatenbeTBo «IIpocBemnieHuney

* Xumus, 10 xnacc/ Epemun B.B., Ky3smenko H.E., Tepenun B.U., [Ipo3nos A.A., JIynun
B.B.; nox penaknueii Jlyanna B.B., O6mecTBo ¢ orpaHuueHHON OTBETCTBEHHOCTHIO
«JPODA»; AkmmonepHoe obmectBo «M3marensctBo «IIpocBemienne»

METOAUYECKHUE MATEPUAJIBI IJ151 YYUTEJIA

1. O.C.I'abpuensH, I'.I".JIpicoBa «Xumus Meroanueckoe mocodre — 6a30BbIi YPOBEHB) -
M.: Apoda 2022 rog.

2. O.C.I'abpuensn, U.I'.OctpoymoB, «O011as XuMusi B TeCTax, 3a/1a4ax, ynpakHeHusx. 11
kiace» — M.: llpoda, 2023 rox.

3. O.C.I'abpuensu, [1.H.bepeskun, A.A.YmakoBa «Xumus 11 knacc: KontponbsHbie u
MIPOBEPOYHBIE PA0OTHI K yueOHUKY». — M.: lpoda, 2021 r.

4. O.C.I'abpuensn, I'.I'.JIsicoBa, A.I'.BBenenckas «Xumus 11 kimacc: HactonpHas kHUTa
it yautessi». Yacts 1 — M.: [Ipoda, 2019 rog.

5. 0.C.I'abpuensn, I'.I".JIpicoBa, A.I'.BBeaenckas «Xumus 11 knacc: HacronpHas kHura
it yautensi». Yacts 2 — M.: [lpoda, 2022 rog.

6. O.C.I'abpuensn, I1.B.Pemeros, N.I'.OctpoymoBa «3aauu o XMMHUHU U CIIOCOOBI X
pemenus» - M.: «/Ipodan, 2021ros.

7. B.I'. JleancoBa «Xumus 11 knacc noypounsie niaansl no yueouuky O.C.I'abpuensna,
I".T".JIsicoBoit» - Bonrorpan» Yuurens 2018roz.

8. M.A.Ps60Ba, Y.IO.Hesckas, P.B.JIuako «Tectbl mo xumuu 11 kaacey», - M.: Dk3aMeH,
2019r.

9. O.C.I'abpuensn, U.I'.octpoymoB «XUMUYECKU SKCIIEPUMEHT B 1Ikoie 11 kimace»; - M.:
Hpoda. — 2019 ron.

IMUADPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

http://www.chemnet.ru T"azeta «Xumus» u caiiT as yautenst «51 uay Ha ypoK XUMHK»
http://him.1september.ru Enunas xomtekuus LIOP: [IpenmeTHas koyiekiust « XUMUs»
http://school-collection.edu.ru/collection/chemistry EctecTBeHHO-Hay4HbIE SKCTIEPUMEHTHI:
xumus. Komrekiust Poccuiickoro o0meo0pa3oBaTebHOTO mopTaia
http://experiment.edu.ru AJIXMUMUK: caiit JI.}O. AnukbepoBoii

http://www alhimik.ru Bcepoccuiickas oauMuana MKoJIbHUKOB IO XUMUHU
http://chem.rusolymp.ru Opranuueckasi XUMUS: SIEKTPOHHBINA YISOHUK ISl CPEAHEH
TITKOJTBI

http://www.chemistry.ssu.samara.ru OCHOBBI XUMHU: 3JIEKTPOHHBINH YICOHHUK
http://www hemi.nsu.ru OTKpBITBIN KOJUTSHK: XUMHUS
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