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NHOACHUTEJIBHAS 3AIIMCKA

[IporpaMma 1O XUMHM Ha YpPOBHE CpeIHEro oOmero oOpa3oBaHUS
pa3pabotana Ha ocHoBe DenepanbHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O6
oOpazoBanuu B Poccuiickoii denepanumn», TpeOboBaHUN K pe3ysibTaTaM OCBOCHHUS
dbenepanbHOil 00pa3oBaTENbHONW MPOrpaMMbl CPEIHETO o0IIero o0pa3oBaHUS
(®OIT  COO), npencraBaeHHbIx B DegepalibHOM  rOCYJapCTBEHHOM
obOpazoBatenbHOM cTanaapte COO, ¢ yuérom Konnenuu npenogaBanus y4eOHOTO
npeameTra «XuMus» B 00pa3oBaTeNbHBIX opraHuzanusx Poccuiickoit denepanu,
peanu3yIX OCHOBHBIE 00pa3oBaTeIbHbIE MPOTPAMMbBI, 1 OCHOBHBIX MOJIOKEHUM
«Crparerun pa3sutus Bocnutanus B Poccuiickoit @enepanun Ha nepuos a0 2025
roga» (Pacnopsixenue [pasutensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY NOJAXOJOB K pa3pabOTKe MpOrpaMMbl MO XUMUU, K OMPEACICHUIO
oO1ieit ctpaTeruu oOy4deHUs, BOCIIUTAHUS U Pa3BUTHSI 00YyUaIOIIMUXCS CPEICTBAMU
yaebHoro npeamera «Xumusi» st 10—11 xmaccoB Ha 6a30BOM YPOBHE COCTaBUIIU
koHuentyanbHbie nonoxeHuss ®I'OC COO o B3auMOOOYCIOBICHHOCTH IIEJeH,
COJICpKaHMsI, PE3yJbTaTOB OOydYeHHs] W TpPeOOBaHUM K YPOBHIO TOATOTOBKH
BBIITYCKHHUKOB.

XHUMHUYECKOE oOpa3oBaHue, MOJIy4aeMoe BBIITYCKHHUKaMH
o01reo0pazoBaTeIbHON OpraHU3alluM, SIBISETCS HEOThEMJIEMOW YacThl0 UX
oOpa3zoBaHHOCTH. OHO CIYXKUT 3aBEpIIAIONIMM OSTalloM pealu3aliyd  Ha
COOTBETCTBYIOIIEM €My ©0a30BOM YPOBHE KIFOUEBBIX IIEHHOCTEH, MPHUCYIIUX
[IEJIOCTHOM CHCTEME XHMHYECKOTro 00pa3oBaHUs. OTH IIEHHOCTH KacaroTcs
MO3HAHUS 3aKOHOB MPUPOJIBI, (HOPMUPOBAHUS MUPOBO33PEHHUS U OOIIEH KyIbTYpHI
YeJI0BeKa, a TAK)KE IKOJOTHYECKH 0OOCHOBAHHOTO OTHOIICHHS K CBOEMY 37I0POBBIO
U TPUPOJHON cpene. Peanmsyercss xumudeckoe oOpazoBaHHE OOYYAIOIIMXCS Ha
YPOBHE CpeHero o01ero 00pa3zoBaHus CPEACTBAMH YIeOHOTO ITpeaMeTa « XUMUS,
COAEPKAHUE U IOCTPOCHHE KOTOPOrO ONPEAECIEHBI B IPOrpaAMME IO XUMHUH C
yaéToM CcrenuUKd HAyKd XUMUHU, €€ 3HaueHUs B TO3HAHWUU TPHUPOABI U B
MaTepUaIbHON KU3HU OOLIECTBA, a TAKXKE C YUETOM OOIIMX LI€JI€ U MPUHIUIIOB,
XapaKTepU3YIOINX COBPEMEHHOE COCTOSHHE CHCTEMBI CpPEJHEro  OOIIero
oOpazoBanus B Poccuiickoit deneparuu.

XUMHSI KaK AJIEMEHT CHUCTEMbl €CTECTBEHHBIX HAYK UIPAeT OCOOYIO pOjb B
COBPEMEHHOW ITMBUJIM3AIMH, B CO3JaHUM HOBOW 0a3bl MaTepHAIIBHOW KYJIbTYPHI.
Ona BHOCHT CBOM BKJIaJl B (hOPMHUPOBAHUE PAIIOHATHFHOTO HAYYHOTO MBIIICHHUS, B
CO37aHUE IEIIOCTHOTO TPEICTABICHUS 00 OKPYXKaroIIeM MHpE KaK O €IUHCTBE
NPUPOIBI W YeJIOBEKa, KOTOpoe (popmMupyercss B XUMHHM Ha OCHOBE TOHUMAHHUS
BEIIECTBEHHOTO COCTaBa OKPY’KAIOIIEr0 MHUpPA, OCO3HAHUS B3aMMOCBS3U MEXKIY
CTPOCHHEM BEILECTB, UX CBOMCTBAMH M BO3MOXKHBIMU 00JIACTSIMU MPUMEHEHUSL.



TecHO B3aMMOJIEUCTBYSI ¢ APYTUMU €CTECTBEHHBIMM HayKaMu, XHMHS CTalia
HEOTHEMJIEMOMN YaCThI0 MUPOBOM KYJIbTYPbI, HEOOXOUMBIM YCIIOBUEM YCIEIIHOTO
TpyJla W JKM3HU Kaxaoro wieHa oOmiectBa. CoOBpeMEHHass XUMHUS KakK Hayka
co3ujaTeNbHas, Kak Hayka BBICOKMX TEXHOJIOTMM HalpaBlieHa Ha pelIeHUue
MI00anbHBIX MPOOJIEM YCTOMYMBOIO pa3BUTUS 4YEJIIOBEUYECTBA — ChIPHEBOM,
SHEPIreTUYECKOM, MUIIEBON, IKOJIOTHUECKON O€30MacHOCTH U OXPaHbI 3J0POBbSI.

B cootBercTBHM ¢ OOmMMM UEASAMU U MPUHIUIAMU CPEIHETO OOIIEro
oOpazoBanus cojepxkanue npeamera «Xumus» (10—11 kmaccel, 6a30BbI YPOBEHb
U3Y4YEHUs) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO MOATOTOBKY
oOyyJaromuxcs, HEOOXOAUMYI0O UM IS  BBIPAOOTKM  MHPOBO33PEHUECKUX
OPUEHTHPOB, YCICIIHOTO BKJIIYEHUS B JKU3Hb COLMYMa, MPOJOJDKCHUS
00pa3oBaHUs B pa3IMYHBIX 00JIACTSIX, HE CBS3aHHBIX HEMIOCPECTBEHHO C XUMHUEH.

CocrapisitoniuMu ~ TipeAMeTa  «XUMHS»  SBISIOTCS 0a30Bble  KypChl —
«Oprannueckas xumus» U «OOmas W HEOpPraHWYecKas XHUMHS», OCHOBHBIM
KOMITOHCHTOM COJICpKaHUs KOTOPBIX SIBJISIOTCS OCHOBBI 0a30BOM HAYKH: CHCTEMa
3HAHUHW M0 HEOPTAaHUYECKON XUMHUHU (C BKIIOUCHHEM 3HAHUW U3 OOIIEeH XMMUU) U
opraHuyecko xumuu. @OpMHUpPOBAHHUE JAHHON CUCTEMBl 3HAHUW TIPU W3YUYCHHUH
npeaMeTa 00eCleurBaeT BO3MOXKHOCTh PACCMOTPEHHS BCEro MHOT000pa3usl
BEIIECTB HA OCHOBE OOIIUX MOHSTHH, 3aKOHOB ¥ TEOPUI XUMHUH.

CtpykTypa coaepkaHus KypcoB — «Opranumdeckas xumus» U «OOmas u
HeopraHudeckass XuUMHs» copmMupoBaHa B MporpamMme IO XUMHUU Ha OCHOBE
CUCTEMHOT0 TIOJIXOJla K M3Y4YeHHMIO Y4eOHOro Marepualia u O0O0yCIOBJICHA
UCTOpUYECKH  OOOCHOBaHHBIM  pa3BUTHEM  3HAHUKW Ha  ONpENEIEHHBIX
TEOPETUYECKUX YPOBHAX. Tak, B Kypce OpraHMYeCKOil XUMHUM BEIIECTBA
paccMaTpUBalOTCSl Ha YPOBHE KIIACCUYECKOM TEOPUU CTPOCHUS OPraHUYECKHX
COCMHEHUN, a TakkKe Ha YPOBHE CTEPEOXUMHYECKUX U 3JIEKTPOHHBIX
IpeICTaBIEHUH O CTpOeHUH BeliecTB. CBeZieHUs 00 U3y4aeMbIX B Kypce BElecTBaxX
JAIOTCS B PA3BUTHH — OT YTJIEBOJAOPOJOB /IO CIOKHBIX OMOJIOTMYECKH aKTHBHBIX
coequHeHMM. B Kypce  OpraHM4eckom  XMMHUH ~ MOJYy4arT  pa3BUTHE
chopMUpOBaHHBIE Ha YPOBHE OCHOBHOI'O O0IEro oOpa3oBaHUs NEpBOHAYAIHHBIC
NPEJICTABIICHUSI O XUMHUYECKOW CBSI3H, KIACCH(PUKAIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOICTB BEIIECTB OT UX CTPOEHHUS, O XUMHUUYECKOUN pEeaKuu.

[log HOBBIM yriOM 3peHUsi B mOpeaMmeTe «XuMus» 0a30BOrO YpOBHS
paccMaTpuUBaeTCsl M3Y4YEHHbIH HAa YpOBHE OCHOBHOrO 00IIEero oOpa3oBaHUs
TEOPETUYECKUNA Marepras U (AKTOJOTHUECKHE CBEACHHS O BEIIECTBAX W
XUMUYECKOW peakuuu. Tak, B 4aCTHOCTU, B Kypce «OO0mmas u HeopraHuyeckas
XUMUSD» OOydYarolmMMCsl TMPEIOCTaBISETCS BO3MOXKHOCTh OCO3HATh 3HA4YCHUE
MEPUOANYECKOTO 3aKOHA C OOILETEOPETUYECKUX M METOJO0JOTHMUECKUX MO3UIUM,



rIIy0XXe TMOHATh HUCTOPUYECKOE M3MEHEHHE (YHKIMM 3TOro 3akoHa — OT
000011aro1Iel 10 OOBACHSAIOIIENH U TPOTHO3UPYIOILEH.

Ennnag cucrema 3HaHUM O BaKHEMIIHMX BELIECTBAX, UX COCTABE, CTPOCHUH,
CBOMCTBaxX W MPUMEHEHUHU, a TAKKE O XUMHUUYECKUX PEAKIUSAX, UX CYIIHOCTH U
3aKOHOMEPHOCTSX ITPOTEKaHMs JonoHAeTcs B Kypcax 10 u 11 knaccoB anmemMeHTamu
COJICp>KaHMsI, UMEIONIUMHU KYJIbTYPOJIOTHUYECKUI W TMPUKIAJAHOW XapakTep. OTH
3HaHUSI CIMOCOOCTBYIOT TMOHMMAHUIO B3aMMOCBS3M XHMHUHM C JPYTMMH HayKamu,
PACKpBIBAIOT €€ POJIb B IIO3HABATEIBHONW U MPAKTUUYECKOU AESITEIIbHOCTHA YEIOBEKA,
CIOCOOCTBYIOT BOCIIMTAHUIO YBOXKEHHS K MPOIECCY TBOPUYECTBA B 00JIACTU TEOPUH
U IPAKTUYECKUX MPUITOKEHUN XUMUU, TIOMOTAIOT BBIITYCKHUKY OPUEHTUPOBATHCS B
OOIIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MpoOJeMax, CBS3aHHBIX C XHMHEH,
KPUTHUUYECKU OCMBICTUBATH UH(POPMAITUIO U IPUMEHSTH €€ JIJIsl OTIOJTHEHUSI 3SHAaHUH,
pelIeHrs UHTEIJIEKTYaIbHBIX U KCIIEPUMEHTAIBHBIX HCCIIEIOBATEIbCKUX 3a1a4. B
IIEJIOM COJIep’KaHue Y4uyeOHOro mnpeaMera «XUMHUS» JaHHOTO YPOBHSI H3Y4YEHUS
OPUEHTHPOBAHO Ha (HOPMUPOBAHKE Y OOYUAIOMIUXCSI MUPOBO33PEHUYECKON OCHOBBI
Ui TIoHUMaHus (¢uiaocoPpckux wuaed, TaKMX KakK: MaTepHaIbHOE €IMHCTBO
HEOPTraHUYECKOTO U OPTraHUYECKOro MHpa, 00yCIOBICHHOCTh CBOMCTB BEIIECTB UX
COCTaBOM M CTPOCHHEM, I03HABAEMOCTh IIPUPOIHBIX SIBJIICHUH ITyTEM DKCIIEPUMEHTA
U peIIeHUs TMPOTUBOPEUYUM MEXIy HOBBIMH (aKTaMH U TEOPETHUECKUMU
NPEINOChUTKAMH, OCO3HAHUE POJIM XMMUU B PEIICHUH SKOJOTHYECKUX MpodieM, a
TakKe mpobsieM cOepexeHus] IHEPreTHIECKUX PECYPCOB, CHIPhS, CO3AaHUsI HOBBIX
TEXHOJIOTUH U MaTepUasoB.

B nnane pemeHus 3agady  BOCIUTAHMS, Pa3BUTHS W COLMAIMA3ALUU
oOy4Jaromuxcs NPUHATHIE MPOTPAMMON IO XUMHUHU TOJXOJbI K OIPEAEIICHUIO
colepKaHUsl M TOCTPOCHUSA TMpeAMETa MpeAycMaTpuBalOT (hopmMupoBaHue
YHUBEPCAIBHBIX YUCOHBIX ICHCTBHM, UMEIONINX 0a30BOE 3HAUEHUE JJI PA3TUIHBIX
BUJIOB JEATEILHOCTH: peIIeHHus TMpolyieM, TIOWCKa, aHalu3a W 00paboTKu
uHQOpMalMKM, HEOOXOMUMBIX I TPUOOPETCHHUS OIbITa MPAKTHUYCCKON M
UCCJIE0BATEIbCKOW AEATEIbHOCTH, 3aHUMAIOUIEH Ba)XXHOE MECTO B TMO3HAHUH
XUMUHU.

B mpaktuke npenomaBaHuMs XUMHUHM KAaK Ha YPOBHE OCHOBHOTO OOUIETro
o0pa3oBaHUs, TaK M HA YPOBHE CPEIHETO 001Iero o0pa3oBaHus, MPH ONPEICIICHUH
COJIEpKAaTEeNIbHOM XapaKTePUCTUKU LEeJed HW3yuYeHHsl MpeaMeTa HampaBJICHUEM
NIEPBOCTEIICHHONW 3HAYMMOCTH TPAIUIUOHHO TPpU3HAETCS (HOPMHPOBAHUE OCHOB
XUMUYECKOW HAYKH Kak O0JACTH COBPEMEHHOIO €CTECTBO3HAHUS, MPAKTHYECKOMN
NEeATEeNIbHOCTU YeJIOBEKa M KaK OJHOT0 M3 KOMIIOHEHTOB MHUPOBOW KyJbTyphl. C
METOJIMYECKOM TOYKHM 3PEHUS TAKOW IMOJAXOJ K ONPEACICHUIO LEJIe W3y4YEHUS
MpeaMeTa SABJISIETCS BIIOJHE ONPaBJaHHbIM.



CorynacHO JaHHOW TOYKE 3pEHMS TJIABHBIMHU LIEJISAMH H3YYEHHs IpeIMETa
«Xumus» Ha 6a3oBoM ypoBHe (10 —11 ki1.) sBastOTCA:

e (QopMHpOBaHHE CHUCTEMbl XHMHYECKUX 3HAHUM Kak  BaKHEHIen
COCTaBJIAIOLIEN €CTECTBEHHO-HAyYHOU KapTUHBI MHUpPa, B OCHOBE KOTOPOU
JeXaT KII0UYeBbIe MOHATUS, (PyHIaMEHTaIbHbIE 3aKOHBI U TCOPUH XHUMHH,
OCBOCHHE S3bIKa HAyKH, YCBOCHHE M TMOHUMAHUE CYIIHOCTH JOCTYIHBIX
0000111eHNIT MUPOBO33PEHUECKOTO XapaKTepa, 03HAKOMJICHHE C UICTOPUEH UX
Pa3BUTHUS U CTAHOBJICHUS;

e (opmupoBaHHe U pa3BUTHUE MPEIACTABICHUI O HAYYHBIX METOAAX MO3HAHUS
BEIIECTB U XUMUUYECKUX PEaKIINil, HEOOXOIUMBIX ISl IPUOOPETCHUS yMEHUIM
OPUEHTHPOBATLCS B MHPE BEHIECTB U XUMUUYECKUX SIBJICHUH, UMEIOUIUX
MECTO B MPUPOJIC, B MPAKTUUECKON U MOBCETHEBHON KU3HU;

e pa3BHUTHE YMEHHUU U CIIOCOOOB JESATEILHOCTH, CBA3aHHBIX C HAOIIO/IEHUEM U
OOBSCHEHHEM XHMHMYECKOTO OJKCIEPUMEHTa, COOJIOJIEHUEM IpPaBUI
0e301acHOro oOpaIeHus ¢ BEIIECTBAMH.

Hapsiny ¢ atuMm, comepxaTenbHasi XapaKTepUCTUKa LIeJeH U 3a/1ay U3yYCeHHUs
npeIMeTa B porpaMme 1Mo XMMHHM YTOUHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUU C
HOBBIMH TPUOPUTETAMH B CUCTEME cpeAHero oodimiero oOpa3zoBanus. CerojaHs B
NPENoaBaHuM XUMUH B OOJIbIIEH CTENIEHN OTAAETCA MPEANOYTEHUE MPAK TUYECKON
KOMITIOHEHTE COJEp)KaHus OOydYeHHs, OPHEHTHUPOBAHHOW Ha TOJTOTOBKY
BBIMTYCKHUKA 00111€00pa30BaTeIbHON OpraHU3allMM, BIAJCIONIET0 HE HabopoM
3HaHWM, a (PYHKIIMOHAJIBLHOM TPAaMOTHOCTBIO, TO €CTh CIOCO0AMU U YMEHHSIMU
AKTUBHOTO MOJYYEHUs 3HAHUN U MIPUMEHEHUS UX B PEANbHOM JKU3HU JJI pPEUICHUs
MPAKTUYECKUX 3a7a4.

B cBs13u ¢ 9TUM Npu U3ydeHUHU TipeiMeTa « XUMUS JOMHUHHUPYIOIIEe 3HAUCHHE
IpPUOOPETAIOT TAKUE 1IEJIM U 3a/1a4H, KaK:

ajanTamnus 00y4arouuxcsl K yCJIOBUSIM TUHAMUYHO Pa3BHBAIOLIETOCS MUPA,
dbopMHUpOBaHUE  WHTEUIEKTYallbHO  Pa3BUTONW  JMYHOCTH,  TOTOBOM K
caM000pa30BaHUIO, COTPYJHUYECTBY, CAMOCTOSTEIIHBHOMY MPHHSATHIO TPAMOTHBIX
peuIeHni B KOHKPETHBIX KU3HEHHBIX CUTYalUsIX, CBSI3AHHBIX C BEIIECTBAMU U UX
IPUMEHEHHEM;

dbopMupoBanue 'y OOyYarONMIMXCS  KJIIOYEBBIX HABBIKOB  (KJIFOUEBBIX
KOMIIETEHI[MI), HUMEIOLIMX YHUBEPCAIbHOE 3HAYEHUE JI1 Pa3IUYHBIX BHUIOB
JESTENHHOCTH: PEIICHHs MPoOJeM, MOUCKa, aHanu3a U 00paboTku MH(OpMAaIUH,
HEOOXOIUMBIX JJIS TPUOOPETSHHS OTIBITA JIEATETHPHOCTH, KOTOPAs 3aHUMAET BaKHOE
MECTO B MO3HAHUM XUMHUH, a TaKXKe ISl OLUECHKH C MO3ULUNA HKOJIOTUYECKOM
0e30macHOCTH XapaKTepa BIUSHUS BEIIECTB M XMMHUYECKHUX MPOIECCOB HA OPTaHU3M
YeJIoBEeKa U MPUPOJHYIO CPENY;



pa3BUTHE TO3HABATEIBHBIX WHTEPECOB, MHTEIUICKTYaJIbHBIX M TBOPYECKHUX
CHOoCOOHOCTEN 00yUarOIUXCs: CIIOCOOHOCTU CaMOCTOSITENIbHO TPUOOPETATh HOBBIE
3HAHUS MO XMMHUU B COOTBETCTBHUHM C KU3HEHHBIMHU MOTPEOHOCTSIMU, UCTIOIB30BaTh
COBpEMEHHbIE MH(OPMALIMOHHBIE TEXHOJOTHM JIJIsl TIOUCKA M aHaliu3a y4yeOHOU u
HAYyYHO-TIOMYJISIPHOW HHGOPMAIIUKA XUMUYECKOTO COAEPKAHUS;

dbopMupoBaHue U pa3BUTHE Y 00YUYAIOIINXCS ACCOIMATUBHOTO U JIOTUYECKOTO
MBIIUICHUS, HA0II0JaTeIbHOCTH, COOPAaHHOCTH, aKKYPaTHOCTH, KOTOPbIE OCOOCHHO
HEOOXOJUMBI, B YaCTHOCTH, MPU IUIAHUPOBAHUM M MPOBEACHUU XUMHUYECKOTO
AKCTIIEPUMEHTA;

BOCIIUTaHHE Yy OOydarommxcs yOeKIEHHOCTM B TYMaHUCTHYECKOU
HAIPaBJIEHHOCTU XUMHUHU, €€ BaXXHOW POJU B PEIICHUH TJI00abHBIX MPoOIeM
palMOHAILHOTO MPUPOOTIONB30BAHMS, TTOTIOJHEHHS YHEPTETUYECKUX PECYPCOB U
COXpaHEHHSI TPUPOTHOTO PABHOBECHS, OCO3HAHMS HEOOXOAUMOCTH OEPEKHOTrO
OTHOIIIGHUSI K TIPUPOJIC U CBOEMY 3J0pPOBbIO, a TaKKe MPUOOPETCHUS OIbITA
UCIIOJIb30BaHUS TOJYYCHHBIX 3HAHUW IS TPUHSATHS TPAMOTHBIX PEIICHUN B
CUTYaIUsX, CBI3aHHBIX C XUMUYCCKUMHU SIBJICHUSIMU.

B yueOHOM miaHe cpenHero oOImero o0pa3oBaHUS MPEAMET «XUMUS»
0a30BOT0 YPOBHS BXOJUT B COCTaB MpeIMETHOW o0nacTu «EcTecTBeHHO-HAYyYHbBIC
IPEAMETHIY.

OO61iee ynco 4acoB, OTBEAEHHBIX IS U3YUEHUs] XMMHH, Ha 0a30BOM yPOBHE
cpeaHero obiiero oopazoBanus, coctariseT 68 yaco: B 10 kiacce — 34 gaca (1 gac
B Hegnento), B 11 kmacce — 34 gaca (1 gac B Heeonto).



COAEPXAHUE OBYUYEHUA
10 KVIACC
OPTAHUYECKASA XUMUA

Teopernueckue 0CHOBbI OPraHNYeCKOM XMMHUH

[Ipenmer oprannyeckor XUMHUH: €€ BOSHUKHOBEHUE, Pa3BUTHUE U 3HAYCHUE B
NOJIyYEHUN HOBBIX BEIIECTB M MAaTepuajoB. Teopus CTPOCHUS OPraHHMYECKUX
coenunenuil A. M. BytnepoBa, e€ ocHOBHbIE MO0XkeHUsA. CTPyKTypHbIE (POPMYJIBI
OpraHWYecKuX BemecTB. l'oMonorus, wu3zoMepus. XuUMUYECKas CBSA3b B
OpPraHUYECKUX COCTMHEHUSX — OJMHAPHBIE U KPATHBIE CBS3H.

[IpencraBienne o kiaccupuKalud opraHuyeckux BemiecTB. HomeHknatypa
OpraHMYeCKUX COEJUHEHUN (CHUCTEeMaTUyecKas) W TPUBUAIbHBIE HAa3BAHUS
BaKHEUIINX MTPEACTABUTENIEH KIACCOB OPraHUYECKUX BELIECTB.

OKCIIEpUMEHTAJIbHBIE METOAbl HW3YYEHHsS] BEUIECTB M HX MPEBPAILICHUMN:
O3HaKOMJIEHHE ¢ 00pa3liaMi OpraHUYECKUX BEIIECTB U MaTepuajIaMu Ha UX OCHOBE,
MOJIETMPOBAHUE MOJIEKYJ OpPraHUYECKUX BEIECTB, HAOIIOACHHE U OIMHCAHHE
JEMOHCTPALMOHHBIX OMNBITOB 10 MPEBPAIICHUI0 OPraHUYECKHUX BEIIECTB IPHU
HarpeBaHuu (TUIaBjiIeHUE, O0YTIMBAHUE U TOPEHUE).

YriaeBogopoabl

AJKaHBl: COCTaB U CTPOCHHE, TOMOJIOTUYECKMH paAn. MeraH u 3TaH —
NPOCTEHIINE TPEACTABUTENN aJKaHOB: (PU3WYECKUEe W XHMHUYECKHE CBOWCTBA
(peakuuu 3aMelieHUusT W TOPEHHUA), HAXOXKICHUE B MPUPOAE, MOJYyUYCHHE H
IIPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKHUIN Psifl. DTWIECH U MPONUJIEH —
POCTEHIIINE TPEACTABUTENN aJKEHOB: (PU3WYECKUEe W XUMHUYECKHE CBOWCTBA
(peakuuuM TUJIPUPOBAHHUS, TaAJOT€HUPOBAHMS, THUApPATALUU, OKHCICHUS H
NOJIMMEPU3ALIAN ), TOJIyYEHHE U IPUMEHEHHUE.

Anxanuensl: OytamueH-1,3 u metunOyramueH-1,3: cTpoeHHe, BaKHEHIIHE
XUMHUYECKUE CBOWCTBA (peakuus nonuMmepusanuu). IlonydeHne CHHTETHYECKOTrO
Kay4dyKa U PE3UHBI.

AJKUHBL: COCTaB U OCOOEHHOCTU CTPOEHHMSI, TOMOJIOTMYECKUH psifl. ALETUIIEH
— MpOCTEHIIMN TpeACTaBUTENb AJKHHOB: COCTaB, CTPOCHHUE, (PuU3Mueckue Hu
XUMUYECKHE CBOMCTBA (peaklMu TUIPUPOBAHUs, TaJIOT€HUPOBAHUS, TUApaTalUy,
rOopeHus), NoJy4YEeHUEe U IPUMEHEHHE.

Apenbl. benszon: cocraB, cTpoeHue, (U3MUYECKHE U XMMHYECKHE CBOWCTBA
(peakuMy TaJlOT€HUPOBAHUS M HUTPOBAHMS), MOJyUEHHE U NPUMEHEHHe. Tonyon:
cocmas, cmpoenue, uzuueckue U  Xumuueckue  ceolcmea  (peakyuu
2a102eHUPOBAHUS U HUMPOBAHUSL), NONYyYeHue U npumereHue. TOKCUIHOCTh apEHOB.



I'eneTnyeckas CBA3b MEXAY YIVIEBOJOPOAAMU, MPUHALIEKANUMU K Pa3InYHbIM
KJ1accam.

IIpuponHble UCTOYHUKM YII€BOAOPOIAOB. IIpUpOaHBI ra3 U IIOIYTHBIE
He(pTanble ra3pl. Hedte m €€ mpoucxoxnenue. CrnocoObl nepepadoTku HedTH:
NEpPEeroHKa, KpPEeKUHI (TEPMHUYECKUM, KaTaJuTH4ecKuil), mnuponu3. I[IpoaykTel
nepepaboTku He(TH, X MPUMEHEHHE B MPOMBILUIEHHOCTH U B ObITy. KameHHbIi
yroJib U MPOAYKTHI €ro nepepadboTKu.

OKCIIEpUMEHTAJIBHBIE METOAbl M3YUYEHHsI BEIIECTB M HX MPEBPALICHUMN:
O3HaKOMJIEHHE ¢ 00pa3laMu IIacTMacc, KayuyykoB U pe3uHbl, Koyuiekiuu «HegTb»
U «YTOoJb», MOAEIUPOBAHUE MOJIEKYJI YIIIEBOJAOPOJOB U IaJOr€HONPOU3BOIHBIX,
POBEJIEHNE MPAKTUYECKON pabOThl: MOTYUYEHUE ITHUIICHA U U3YUYEHUE €r0 CBOMCTB.

PacuétHnlie 3agaun.

Beruncnenuss mo ypaBHEHHMIO XHMHUYECKOM peakiuu (Macchl, 00BbEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WM MPOAYKTA PEAKIUU MO M3BECTHBIM Macce,
00bEMY, KOJIMUECTBY OJHOTO U3 UCXOHBIX BEIIECTB WU MPOJTYKTOB PEAKITUN).

Kuciopoaconep:kaime opraHn4ecKue coenHeHus

[IpenenbHble OJHOATOMHBIE CHUPTHI. MeETaHOJNI W 3TaHOJ: CTPOECHHUE,
bu3udeckue MW XUMHUYECKHE CBOMCTBA (peakiuu C aKTUBHBIMH METaJLJIAMH,
rajoreHoBOJAOpOAaMHU, TOpPEHHE), NpUMEHEHHE. BoOIOpOIHBIE CBS3U MEXKAY
MOJIEKYJIaMU CIIUPTOB. JlelicTBHE METaHOJIA U 3TaHOJIa HA OPTaHU3M YEJIOBEKaA.

MHOroatoMHble  COHUPTHI. JTWUJIEHIVIMKOJAb W  TJHUILEPUH: CTPOEHHUE,
duznueckre W XUMHYECKHE CBOMCTBAa (B3aUMOJACHCTBHE CO MICJIOYHBIMU
MeTaJulaMHi, KaueCTBEHHAas pEaKlus Ha MHOTOAaTOMHbIE chHpThl). JleiicTBue Ha
opraHu3M 4yenoBeka. [[puMeHeHue rimieprHa U TUICHTITUKOJIS.

deHo: CTPOCHUE MOJEKYJbl, (GU3UYECKHE W XHMHUYECKHE CBOMCTBA.
Toxcuunocts enomna. [Ipumenenue denHoa.

Anpnerunpl U kemowusl. Dopmanpieruj, aleTAIbJIETUI: CTPOCHHE,
duznueckre U XUMUYECKHE CBOMCTBA (PEaKIMH OKUCJICHUS M BOCCTAHOBIICHWS,
KaueCTBEHHBIE PEaKIINH ), TOJYyYCHHE U TPUMEHEHHUE.

OnHOOCHOBHBIE MPEEIbHBIE KAPOOHOBBIE KUCIOTHL. MypaBbiHAs M YKCYCHas
KUCTIOTHI: CTpOoeHUe, GU3NUECKHe U XUMUYECKHUE CBOMCTBA (CBOWMCTBA, 00IMINE IS
KJ1acca KUCJIOT, peakius 3TepuduKaum), morydeHue u npumeHenue. CteapuHoBast
U OJIEMHOBAas KHUCJOTHI KaK MPEJCTABUTENMN BBICIIUX KapOOHOBBIX KUCIOT. Mblia
KaK COJIM BBICIIMX KapOOHOBBIX KUCIOT, UX MOOIIEE JEHCTBHE.

CnoxHbple 3Qupbl Kak MPOU3BOAHBIE KAapOOHOBBIX KHCIOT. [‘uaponus
cnoxHbIX 3¢upoB. XKupsel. ['naponus xupos. [Ipumenenne xupos. buonornueckas
POJIb KUPOB.

VYrneBoasl: cocTtaB, Kiaccudukauus — yrieBojaoB  (MOHO-, Ou- U
nojucaxapuipl). ['roko3a — IpoCcTEeUIINK MOHOCaXxapua: OCOOCHHOCTH CTPOCHUS



MOJIEKYJIbI, (PU3NYECKHE U XUMUYECKHE CBOMCTBA (B3aUMOJIEUCTBUE C TUPOKCUIOM
menu(ll), okucnenne amMuadHbIM pacTBOPOM okcuza cepedpa(l), BocctaHoBIeHUE,
OpOKEHUE TIIOKO03bI), HAXOXKJECHUE B MPUPOJIE, MPUMEHEHUE, OMOIOTHYECKas POJIb.
®dotocunte3. OpykTo3a Kak U30MEP TITFOKO3HI.

Kpaxman u nemnono3a Kak npupojHbie nonuMepbl. CTpoeHue Kpaxmaia H
1esuono3el.  DU3MYEcCKHMe U XUMUYECKHE CBOMCTBAa Kpaxmana (THIpOJIu3,
KaueCTBEHHAs PEaKIUs C HOJIOM).

OKCIEPUMEHTAJIbHBIE METOAbl H3YUCHMsI BEIIECTB M HX MPEBPAIICHUMN:
poBeJicHUE, HAOIIOJIEHUE U ONMUCAHUE JEMOHCTPAIMOHHBIX OIBITOB: TOPECHHE
CIIUPTOB, KAUYE€CTBEHHBIE PEAKIIMU OJHOATOMHBIX CIHMPTOB (OKHCJICHHE AdTaHOJa
okcumoM wMenu(ll)), MHOroatoMHBIX CHUPTOB (B3aUMOJEHCTBHE TJHUIIEPUHA C
ruapokcugom meau(ll)), anprernnoB (OKucIeHHEe aMMHAYHBIM PACTBOPOM OKCHJA
cepeopa(l) u ruapokcugom wmenu(ll), BzaummonmeicTBHE Kpaxmalia ¢ HOJIOM),
IIPOBEICHUE TTPAKTUYECKON pabOThI: CBOWCTBA PACTBOPA YKCYCHOM KHUCIIOTHI.

PacuétHrie 3agaun.

Boluncnenuss 1mo ypaBHEHHIO XWMHUYECKOW peakiuu (Macchl, 00BEMA,
KOJIMYECTBAa MCXOJIHOTO BEIIECTBA WM MPOJYKTAa PEAKIMH M0 MU3BECTHBIM Macce,
00bEMY, KOJIMUECTBY OJHOTO U3 UCXOHBIX BEIIECTB WU MPOJTYKTOB PEAKIIHH ).

A3oTcoaepxKanue OpraHndecKue COeUHEHHUS.

AMHHOKHCTOTHI KaK aM(OTEpHBIE OpraHudeckue coeruHenus. dusnveckue u
XUMHUYECKHE CBONCTBA aMHUHOKHCIOT (Ha MpuMepe TiuiuHa). buonormueckoe
3HaYeHUE aMUHOKHUCIOT. [lenTuast.

benku Kak MNpUPOIHBIE BBICOKOMOJEKYJSIpHbIE coenuHeHus. llepBuunas,
BTOpUYHAST M TPETHYHAs CTPYKTypa OenkoB. XHWMHUYECKHE CBOWCTBAa OEIIKOB:
TUIPOJIN3, ICHATYPALMsl, KAYECTBEHHBIC PEAaKIIMU Ha OeNIKH.

OKCIEpUMEHTAJIbHBIE METOAbl HM3YUEHHS] BEIIECTB M HX MPEBPALLICHUMN:
HAOJIIO/ICHUE Y OMHMCAHKUE JEMOHCTPALIMOHHBIX OIBITOB: JCHATYpAILHs OEIKOB MPH
HarpeBaHUHU, IBETHBIC PEAKIIUU OCIIKOB.

BbicokoMOJIeKY IsIpHBIE COeIMHEHUS

OCHOBHbIE TOHATHS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEAUHEHUN: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENECHb MOJIUMEPHU3ALINU, CPEAHSIS MOJEKYJIspHas
macca. OCHOBHBIE METOJAbl CHHTE32 BBICOKOMOJEKYJISIPHBIX COCIUHEHUN —
NOJIMMEPU3ALINS ¥ TTOJIUKOHACHCALIUS.

OKCIEpUMEHTAJIbHBIE METOJbl H3YYEHHsS BEUIECTB M HX MpEeBpallleHUN:
03HAKOMJIEHHE ¢ 00pa3liaMy MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, MJIaCTMAcC,
Kay4yKOB.

MeXnpeaMeTHbIE CBA3U.

Peanuzanus MexxnpeaMETHBIX CBSI3€M MPU U3YYEHUH OPTAaHUYECKON XMMUHU B
10 kmacce OCyIIECTBISIETCA 4Yepe3 HCIOIb30BAHUE KaK OONIUX €CTECTBEHHO-



HAYYHBIX TIOHATUH, TaK ¥ TOHATUH, SBISIONIMXCS CHUCTEMHBIMHU IS OTACIBHBIX
MPEIMETOB €CTECTBEHHO-HAYYHOTO ITHKIIA.

OOmue ecTecTBEHHO-HAYUYHBIC TIOHATHUSA: SIBJICHHE, HAYYHBIA (PaKT, TUTIOTE3A,
3aKOH, TEOpHs, aHAIW3, CHUHTE3, KiIaccu(UKalus, NMepHOAMYHOCTb, HAOIIOJCHHUE,
U3MEpEeHHE, YIKCIIEPUMEHT, MOJICIIUPOBAHNE.

@dusuka: Marepus, SHEprus, Macca, aTOM, OJJIEKTPOH, MOJeKyJa,
HHEPreTUYECKUl ypOBEHb, BEIIECTBO, TeEJI0, OO0BEM, arperarHoe COCTOSHUE
BEIIeCTBa, (GU3MYECKUE BEIUUUHBI U €IMHULIBI HX U3MEPECHHUS.

buonorus: kimerka, opraHu3Mm, Ouocdepa, oOMEH BELIECTB B OpraHU3ME,
dorocuHTe3, OHMONOTMYECKM AaKTHBHBIC BemlecTBa (OENKH, YIJIEBOMBI, JKHPHI,
bepMeHTHI).

['eorpadusi: MUHEpaNbI, TOPHBIE MOPOJBI, TIOJE3HBIE UCKOTIAEMbIE, TOTLTUBO,
PECypCHI.

TexHomorusi: MHUIIEBBIC TMPOIYKTHl, OCHOBBI PAIMOHAIBHOTO IHUTAHUS,
MOIOIIINE CPEJICTBA, JIEKAPCTBEHHBIC U KOCMETHUYECKUE Tperaparhbl, MaTepHalbl U3
MCKYCCTBEHHBIX U CHHTETHYECKUX BOJIOKOH.

11 KJIACC
OBIIAA N HEOPTAHUYECKAS XUMMUSA

TeopeTruyeckue 0CHOBbI XUMHH

XUMUYECKUA BIeMEeHT. AToM. Sapo aroma, H30TOMNBI. JIEKTPOHHAs
00010uKa. DHEPreTHYEeCKHe ypOBHH, MOJAYPOBHU. ATOMHBIE opOuTanu, S-, p-, d-
anemMeHTbl. OCOOCHHOCTH pacIpeeieHus IJICKTPOHOB MO OpOUTANIIM B aToMax
AJIEMEHTOB TEPBBIX YETHIPEX MEPHUOAO0B. IIEKTPOHHAS KOHPUTYpAIUS aTOMOB.

[Tepunonnueckuii 3aKoH u llepruoanyeckas cucteMa XMMHYECKUX 3JIEMEHTOB /1.
N. MenpaeneeBa. CBsA3b MEPUOAMYECKOr0 3akoHa W llepuoguueckodt CHUCTEMBI
xuMHudecknx aneMeHToB [[. M. MenneneeBa ¢ COBPEMEHHOM TEOPUEN CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTM H3MEHEHHUS CBOMCTB XHWMHUYECKHUX JJIEMEHTOB U
00pa3yeMbIX HMMH TMPOCTBIX M CJIOXKHBIX BEIICCTB IO TpyHIaM M IEpHOIaM.
3HayeHHUE NEPUOJUYECKOTO 3aKOHA B Pa3BUTUH HAYKH.

Ctpoenue BemecTBa. XUMHUYECKass CBs3b. BHJIbl XUMHYECKOW CBS3HU
(koBaJIeHTHAs HEMOJSpHAsl W TOJSpHAs, MOHHAs, MeTaJinueckas). MexaHu3Mbl
oOpa3oBaHHs KOBAJEHTHOM XUMHUYECKOW CBs3M (OOMEHHBIH U  JIOHOPHO-
akuenTopHbelil). Bopopoanass cBsi3b. BaneHTHOCTb. DNEKTPOOTPULIATENBHOCTD.
Crenenpb okucneHus. MIOHbI: KAaTHOHBI M AHUOHBI.

BemectBa  MOJEKYJISIPHOTO U HEMOJIEKYJSIPHOTO  CTPOEHUS.  3aKOH
MOCTOSTHCTBA COCTaBa BEIIECTBA. THIMBI KPUCTATUIMYECKUX PEIIETOK. 3aBUCHMOCTh
CBOMCTBA BEIIECTB OT TUIIA KPUCTAIINYECKON PEIIETKH.



[Tondatue o nucnepcHbIx cucteMax. VICTUHHBIE W KOJJIOMAHBIE PACTBOPBI.
MaccoBas 1011 BellecTBa B paCTBOPE.

Knaccudukanus HEOPraHUYECKUX COCIMHECHUN. Homenkiatypa
HEOpPraHUYECKUX BellecTB. ['eHeTndeckass CBA3b HEOPraHUYECKUX BEIIECTB,
MPUHAICKAIMX K PA3TUYHBIM KJIACCAM.

Xumuueckas  peakuus. Kimaccuduxanuss  XMMHYECKMX — peakuuii B
HEOPraHWYECKON M OpPraHMYECKONM XUMHHM. 3aKOH COXPAHEHUS MacChl BEIIECTB,
3aKOH COXPAaHEHUS U MPEBPALLCHUS SHEPTUU TPU XUMHUECKUX PEAKIIUSX.

CkopocTh peakuuu, e€ 3aBUCUMOCTb OT pa3iudHbIX (hakTopoB. OOpaTHMbIe
peakuur. XUMHYECKOe paBHOBecue. DaKTOPHI, BIMUSAIONIME HA COCTOSHUE
xuMmuueckoro pasHosecus. [Ipunuun Jle [Hlarense.

OnekTponauTnyeckas aucconuanus. CuibHbIC U caadbie 25iekTpoauThl. Cpena
BOJIHBIX PAaCTBOPOB BEIIECTB: KUCIAsl, HEUTpaIbHAs, IIEJTOYHAs.

OKuCIUTENbHO-BOCCTAHOBUTEIILHBIE PEAKIIUH.

ODKCNEPUMEHTAIBHBIE METOJIbl M3YUYCHMS BEIIECTB W HMX MPEBpalCHUI:
neMoHcTpanusa Taomui «llepuonanueckas cucremMa XuMu4eckux sneMentoB . H.
MenneneeBay, M3ydeHHE MOJIENICH KPUCTAJUIMUYECKUX PEHIETOK, HAOMIOJCHUE U
OTHCaHue AEMOHCTPAIIMOHHBIX U JJA0OPATOPHBIX OMBITOB (Pa3oKeHUE MEePOKCHIA
BOJIOPOJIa B MPUCYTCTBUM KaTallM3aTOPa, ONMPEACICHNUE CPEIbl PACTBOPOB BEIIECTB
C TIOMOIIIBI0 YHHUBEPCATBLHOTO HHANKATOPA, PEAKIIMK HOHHOTO 0OMEHA), POBEICHHE
IpaKTUUECKON paboThl «BiusHUE pa3audHbIX (aKTOPOB HA CKOPOCTh XUMUUECKOM
peaKIUm».

PacuéTHbie 3agaum.

Pacu€Ttel 1O ypaBHEHMSIM XMMHUYECKHUX pEaklui, B TOM 4YHUCIE
TEPMOXHUMHUYECKUE PACUYETHI, paCUEThI C UCTIOJIB30BAHUEM MOHATHS «MaccoBas A0JIs
BEIIIECTBAY.

Heopranuuyeckast xumust

Hemerannel. Ilomoxenune HemeraiuioB B Ilepuoamueckor  cucteme
xuMudeckux sjaeMmeHToB J[. M. MeHneneeBa U OCOOCHHOCTU CTPOCHHS aTOMOB.
du3nuYecKue CBOMCTBA HEMETAIOB. AJIJIOTPONUS HEMETaUIoB (Ha mNpumepe
KHCIIOpOJ1a, cephl, hochopa u yriepoaa).

XUMHYECKHE CBOMCTBA Ba)KHEUIIIMX HEMETAJJIOB (TaJIOT€HOB, CEpbl, a30Ta,
docthopa, yrmepoga W KpeMHHSI) W HMX  COCAMHEHUH  (OKCHJIOB,
KHUCIIOPOJICOAEPKAIINX KUCIOT, BOJIOPOJIHBIX COEAUHEHUN).

[IprMeHeHnEe BaXKHENIINX HEMETAIUIOB U UX COEUHECHUM.

Mertamnsl. Ilonoxenue meramnoB B Ilepuoguueckoil cucteMe XMMHYECKHX
sanementoB JI. . MenaeneeBa. OCOOCHHOCTH CTPOCHHS AJICKTPOHHBIX 000JI0UYEK
aToMoB MeTaioB. OOmue ¢usndeckue cBoiicTBa MeTtauioB. CIUIaBbl METAJIOB.
DIIEKTPOXUMHUUYECKHUM P HANPSIKEHU METAIIJIOB.



XUMHUYECKUE CBOMCTBA BaKHEHIIUX METAUIOB (HATPUM, KaJlui, KaJIbLIH,
MarHui, alfOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCTMHCHUH.

OO6mue crocoObl Moay4yeHus: MeTaioB. I[IpuMeHeHne MeTaioB B OBITY H
TEXHUKE.

ODKCIIEPUMEHTAIIBHBIE METOJbl HM3YYCHHUS BEIIECTB W MX MPEBPALICHUI:
U3y4YeHHEe KOJUJIEKIMU «MeTamuibl U CIUIaBbl», 0Opa3llOB HEMETAJUIOB, PEIICHHE
AKCTIEPUMEHTAIBHBIX 3a/1a4, HAOJIOJIeHWEe W OIMCAaHHE JIEMOHCTPAIMOHHBIX U
71a00paTOPHBIX OMBITOB (B3aMMOJICUCTBUE THUAPOKCHUIA ATIOMHUHHS C PAacTBOpPAMU
KHUCIIOT U TIeJIoYel, KaueCTBEHHBIE PEaKIIMi Ha KaTHOHBI METAJIIIOB).

PacuétHrnie 3agaun.

Pacuétel mMaccel BemecTBa WM 00bEMa ra3oB MO W3BECTHOMY KOJHUYECTBY
BEIIECTBA, Macce WU O0BEMY OJHOTO W3 YYaCTBYIOIIMX B PEAKIMU BEIIECTB,
pacu€Thl Macchl (00bEMA, KOTMYECTBA BEIIECTBA) MPOJAYKTOB PEAKIIMH, €CIIA OJHO
U3 BEILECTB UMEET MPUMECH.

X¥MHuSA U )KU3Hb

Ponp xumMum B oOecriedyeHUH SKOJIOTUYECKOW, SHEPreTUYCCKOW M THUIIEBOU
0€30MacHOCTH, Pa3BUTUU MeAUIUHBL. [loHATHE O HAy4YHBIX METOJaX MO3HAHMUSI
BEILIECTB U XUMUYECKUX PEAKIIUH.

[IpencraBnenuss o0 OOMMX HAYYHBIX NPHHIUMIAX  TPOMBIIIIEHHOTO
MOJYYEHHS BAXKHEUIIINX BEILIECTB.

YemoBek B MHpPE BEIIECTB W MATEPUAIOB: BaXHEUIIHUE CTPOUTEIILHBIC
MaTepualibl, KOHCTPYKLIHMOHHBIC MAaTepUalibl, KpPACKH, CTEKJIO, KEepaMHKa,
MaTepUaIbl JJIs AJICKTPOHUKH, HAaHOMaTepHasbl, OPraHUYECKUE U MHUHEPAIbHBIE
ynoOpeHus.

XuMHSL ¥ 3J0pOBbE YEJIOBEKA: ITPaBWJIa HCIIOJIb30BAHUS JIEKAPCTBEHHBIX
nmpenapaToB, IpaBuia 0€30MaCHOT0 MCIIOJIb30BaHUS MPEnapaToB OBITOBON XMMHUU B
IIOBCEIHEBHOM KN3HU.

MexrpeaMeTHbIE CBSI3H.

Peanuzanmst  MEXNpeaMETHBIX  CBA3€H TpW  M3yYeHUH OOmed u
HEOPraHWYECKOM XMMHUHU B 11 Kjacce OCyIIECTBISETCSA YEPE3 MCHOJIb30BAHUE KAaK
OOIMX EeCTEeCTBEHHO-HAYYHBIX TIOHATHH, TaK W TIOHATHH, SBISTIONTAXCS
CHCTEMHBIMH JJIS1 OTJEJIBHBIX MTPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO0mue eCTEeCTBEHHO-HAYYHBIC TOHSTHS: HAay4YHBIM (DAKT, THIIOTE3a, 3aKOH,
TEOpHs, aHalu3, CHHTE3, KilacCHPpUKamusa, IEePUOJIUIHOCTh, HAOIIOACHUE,
AKCIIEPUMEHT, MOJICIIMPOBAHUE, U3MEPEHHUE, SBJIICHHUE.

du3nka: MaTepus, SHEPrUsi, Macca, aToM, JIEKTPOH, TPOTOH, HEUTPOH, HUOH,
W30TOI, PaJMOAKTUBHOCTbh, MOJICKYJIa, SHEPTE€TUUECKUH YPOBEHb, BEIIECTBO, TEJIO,
00BEM, arperaTHOe COCTOSHHE BellecTBA, (U3NUYECKHUE BEIMYMHBI U CIUHUIIBI UX
U3MEPEHHUS, CKOPOCTh.



buonorus: knetka, opraHusMm, DJKocucTeMma, Ouocdepa, Makpo- U
MHUKPORJICMEHTHI, BATAMUHBI, 0OMEH BEIIECTB B OpraHU3ME.

['eorpadusi: MuHEpaIbl, TOPHBIC TIOPOJIBI, MOJIE3HBIC UCKOMAEMbIC, TOTUINBO,
pECypCHI.

TexHomOrusA: XUMHUYECKasi MPOMBIIIUICHHOCTh, METAJUTYPTHsl, TTPOU3BOJICTBO
CTPOUTENBHBIX MAaTEPHAIIOB, CEIbCKOXO3SMCTBEHHOE IPOM3BOACTBO, ITHIIEBAS
NPOMBIIIIEHHOCTh,  (hapMalleBTUYECKass  MPOMBIIIUICHHOCTh,  MPOU3BOJICTBO
KOCMETHYECKUX TMPEenapaToB, IPOU3BOJICTBO KOHCTPYKIIMOHHBIX MAaTEepHajIoOB,
AJICKTPOHHAS MPOMBIIIICHHOCTD, HAHOTEXHOJIOTHH.



IIJTAHUPYEMBIE PE3VJIBTATEI OCBOEHUMSA ITPOI'PAMMEBI 110 XUMHUHU
HA BA30BOM YPOBHE CPEJIHEI'O OBIIEI'O ObPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

OI'OC COO ycranaBnuBaeT TpeOOBaHUA K pe3yjibTaTaM OCBOCHHUS
oOyyarolmuMucs TporpaMM CpeaHero oOmero o6pa3oBaHusi (JUYHOCTHBIM,
METanpeIMEeTHbIM M NpeaMeTHbIM). HayuHo-MeToauyecko OCHOBOM  JjIst
pa3pabOTKH IUIAaHUPYEMBIX PE3YyJbTaTOB OCBOEHHUS MPOrpaMM CPEIHEro OOIIEro
0o0pa3oBaHus SBISIETCS] CUCTEMHO-EATEIbHOCTHBINA MOAXO/.

B cooTBeTCTBMM C CHUCTEMHO-IEITEIBHOCTHBIM MOJXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3YJBTATOB OCBOCHUS MpeIMeTa «XUMHUS» Ha YPOBHE CPEIHETO
oO1ero 00pa3oBaHusl BbIJICICHBI CIEAYIOMINE COCTABIISIONINE:

OCO3HAHHUE OOYYAIONIUMHUCS POCCHUMCKONW TpaxJaHCKOW HIACHTUYHOCTH —
TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSITENIBHOCTH U CAMOOTIPEIEIIEHHUIO;

HaJIU4re MOTHBAIIMK K 00YUYEHUIO;

I[EJICHANPABIIEHHOE PAa3BUTHE BHYTPEHHUX YOEXKICHUI JIMYHOCTH Ha OCHOBE
KJTFOUEBBIX IEHHOCTEH M UICTOPUUCCKUX TPAAUIINI 0a30BOM HAYKH XUMHUH;

TOTOBHOCTh M CHOCOOHOCTh OOyYaroUIuXxcsi pyKOBOJCTBOBATHCS B CBOEH
NEATENIbHOCTU LEHHOCTHO-CMBICJIOBBIMU yCTaHOBKaMHU, NPUCYIIMMH LIEJIOCTHON
CUCTEME XMMHUYECKOT0 00pa30BaHMUS;

HaJIM4YMEe MPABOCO3HAHUS IKOJIOTMYECKON KYJIbTYphl U CIOCOOHOCTU CTAaBUTh
LEIU U CTPOUTH KU3HEHHBIC IIJIAHBI.

JIM4HOCTHBIE pE3yJIbTaThl OCBOCHHS MpeaMeTa «XHUMHs» JIOCTUTAIOTCS B
€AMHCTBE Y4YeOHOW M BOCHUTATEIBHOW JCSATEIBHOCTH B COOTBETCTBUU C
T'YMaHUCTUYECKUMU, COUMOKYIbTYPHBIMH, TYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U HJleaJaMU POCCUHCKOTO TPaXITAHCKOTO OOIIECTBa, MPUHSATHIMH B OOIIECTBE
HOpMaMM W  TpaBWJIaMH  TOBEACHHS,  CIOCOOCTBYIOIIMMH  IPOIIECCaM
CaMOIIO3HAHMUS, CaMOpAa3BUTUS W HPABCTBEHHOIO CTAHOBJICHUS JIMYHOCTHU
00y4Jaromuxcs.

JInyHOCTHBIE pPE3yNbTaTBl OCBOCHUS MpEeAMETa «XHUMHUS»  OTPaXKaroT
c(hOpMHUPOBAHHOCTh OITBITA TIO3HABATEIBLHON M TMPAKTHYECKOW JEATEIHLHOCTH
0oOy4Jaromuxcs Mo peaju3aiyy MPUHATHIX B 00IIECTBE IIEHHOCTEH, B TOM YHUCIIE B
YaCTHU:

1) rpaskIaHCKOr0 BOCIIMTAHUSA:

OCO3HAHUS 00YyYaIOIIUMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00s3aHHOCTEH,
YBAKECHUS K 3aKOHY U MPABOIOPAIKY;

MPEJICTABIEHNUS] O COLUMAIBHBIX HOPMax W MPaBWIAX MEKINYHOCTHBIX
OTHOIIIEHUW B KOJJICKTHUBE;



TOTOBHOCTH K COBMECTHOM TBOPUECKOM E€SITEIHLHOCTH MPHU CO3aHUN YUESOHBIX
MIPOEKTOB, PEIICHUHU YUYECOHBIX U MO3HABATEIBHBIX 3a/1a4, BHITOJHEHUN XUMHYECKUX
AKCTIEPUMEHTOB;

CIIOCOOHOCTH TMOHUMAaTh U NPUHUMATH MOTHBBI, HAMEPEHUS, JIOTHUKY U
apryMEHTBI JPYTUX MIPU aHATU3€ PA3IMYHBIX BUJIOB YUEOHOU NIESITEIBHOCTH;

2) IaTPUOTHYECKOI0 BOCIIMTAHUA:

[IEHHOCTHOTO OTHOIIEHHUSI K HCTOPUYECKOMY M HAy4YHOMY HacCJEIUIO
OTE€YECTBCHHON XMMUH;

YBaXXEHUSI K TMPOIecCYy TBOpPUECTBA B OOJACTU TEOPUM U MPAKTHUYECKOTO
NPUMEHEHHS] XUMHH, OCO3HAHUS TOTO, YTO JOCTIDKCHHS HAyKW €CTh Pe3ysbTaT
JUIMTENIBHBIX ~ HAOJMIOJCHUN, KPOMOTJIMBBIX  JKCIEPUMEHTAIBHBIX  IOUCKOB,
MOCTOSIHHOTO TPY/1a YYEHBIX U MPAKTHUKOB,;

MHTEpEca 1 NMO3HABATEILHBIX MOTHBOB B MIOJIYYEHUH U MTOCIIEAYIOIIEM aHATN3e
uH(OpMaINK O MEePEIOBLIX TIOCTHKEHUSIX COBPEMEHHON OTECUECTBEHHON XUMUH;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS

HPaBCTBEHHOTO CO3HAHMS, ITUYECKOTO MMOBEACHUS;

CITOCOOHOCTH OIIEHMBATh CUTYAIlMH, CBA3aHHBIC C XUMUUYCCKUMHU SBJICHUSMU,
U TIPUHUMATh OCO3HAHHBIC PEIICHUs, OPUCHTUPYSACH HA MOPaIbHO-HPABCTBEHHBIC
HOPMBI U LIEHHOCTH;

TOTOBHOCTH OIIEHHUBAaTh CBOE IMOBEJECHUE M IMOCTYNKH CBOUX TOBapHUIIEH C
NO3ULIMM HPABCTBEHHBIX M TIPABOBBIX HOPM M OCO3HAHHUE MOCIEICTBUU ATUX
MOCTYTIKOB;

4) popmMupoBaHus KYJbTYPbI 310POBbSI:

MOHMMAaHHUS IIEHHOCTEW 370pOBOr0 MW 0Oe3omacHOro o0pa3a IKU3HH,
HEOOXOJUMOCTH OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY (PU3HYECKOMY H
NICUXUYECKOMY 3/10POBBIO;

coOJIrOICHUST TIpaBUJI OE30I1acHOr0 OOpaIleHHUs] C BEIIECTBAMH B OBITY,
MTOBCEJTHEBHOM KU3HU U B TPYIOBOM JI€ATEIBLHOCTH;

NOHUMAHMUSI UEHHOCTH MPaBUJI HWHIUBUAYAIBHOITO M  KOJUIEKTUBHOTO
0€30macHOTro MOBEICHUS B CUTYAIUSAX, YTPOXKAIOIINX 37J0POBBIO H KU3HU JIIOICH;

OCO3HAHUS MOCIEICTBUI M HENPUATHS BPEAHBIX NMPUBBIUEK (YMOTpeOIeHus
aJIKOT0JIsl, HAPKOTUKOB, KypEeHUS );

5) TPYyA0BOI0 BOCIIMTAHMS

KOMMYHHKATUBHOM  KOMIIETEHTHOCTH B  y4eOHO-UCCIEA0BATEIbCKOM
NEATENIbHOCTH, OOIIECTBEHHO TOJIE3HOM, TBOPYECKOM M  JAPYruxX BHJAX
NEeATEeNbHOCTH;

YCTAaHOBKM HAa aKTUBHOE YYacTHE€ B PEHICHUM NPAKTUYECKUX 3aJad
COI[MAIbHOM HAMPaBIECHHOCTHU (B paMKax CBOEro Kjiacca, IIKOJIbI);



HMHTEpeca K MPAKTUYECKOMY M3Y4YEHHUIO Mpodeccuil pa3inyHOro pojaa, B TOM
YuCJie HA OCHOBE MPUMEHEHHUSI IPEIMETHBIX 3HAHUN 110 XUMUU;

YBaXEHUS K TPYy, JIOJSAM TpyJa U pe3ysibTaTaM TPYJI0BOU JIEATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY HMHAWBUIYATbHOW TpaeKTOpUHU
oOpaszoBanus, Oyaymiedl mnpodeccur U peanu3aiuu COOCTBEHHBIX >XU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTENW K XMMHUU, UHTEPECOB U
notpedHocTeN 00111eCTBa;

6) 3K0JIOTrNYeCKOro BOCIIUTAHMS

AKOJIOTUYECKHU II€JI€CO00PA3HOr0 OTHOIIEHUS K MPUPOJE, KAK HCTOYHUKY
CYIIECTBOBAHMS )KU3HU Ha 3eMJIE;

MOHUMAHUS TJIO0AJTBHOTO XapakTepa HKOJOTHUYECKUX TPOoOJeM, BIMSHUS
SKOHOMUYECKHUX MPOLIECCOB HA COCTOSIHUE TTPUPOTHON U COIMATIbLHON CPEJIbI;

OCO3HAHUS HEOOXOJMMOCTH HCIOJb30BaHUS JIOCTHXKEHUM XUMHH IS
pelIeHrs BOMPOCOB PAIlMOHATIBHOTO MPUPOAOTIOIB30BAHNS,

AKTUBHOTO HEMPUATHUS JICUCTBUN, NPUHOCSAIIUX Bpel OKpYKarouen
MPUPOJHON cpejie, YMEHHS MPOTHO3MPOBATH HEOIArONPHUATHBIE SKOJIOTHUYECKHUE
MOCJICICTBUS NIPEANIPUHUMAEMBIX JEUCTBUHN U MIPEJOTBPAIIATh UX;

HAJIUYHS Pa3BUTOTO SKOJOTHYECKOTO MBIILIICHUS, YKOJIOTHYECKON KYIbTYPHI,
ombITa NEeATENbHOCTH AKOJIOTUYECKON HaIlPaBJICHHOCTH, YMEHUS
PYKOBOJCTBOBATbCS MMH B IO3HABATEIbHOW, KOMMYHHMKATUBHOM MU COLMAJIbHOU
NPAaKTHUKE, CIHOCOOHOCTM W YMEHHS AaKTUBHO MPOTHUBOCTOATH HJICOJIOTHH
xemohoouu;

7) HEHHOCTH HAYYHOI'0 MO3HAHUSL:

c(hOpPMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKU U OOLIECTBEHHOMN MPAKTHKU;

NOHUMAaHMS CHeNM(UKH XUMUM KaK HayKd, OCO3HaHUA €€ pOJIu B
(GbopMHUpPOBAaHUHN PAIMOHAIIBHOTO HAYYHOTO MBIIUICHHS, CO3JaHUU 1EJIOCTHOTO
NPEJICTaBIICHUsI 00 OKPY’KAIOIIEM MHUPE KaK O €UHCTBE MPUPOJbLI U YEIOBEKa, B
MO3HAHUU TPUPOJTHBIX 3aKOHOMEPHOCTEH W peHIeHUU TMpoOJIeM COXpaHCHHUS
IPUPOHOTO PABHOBECHS;

yOexxaéHHOCTH B 0COOOM  3HAYMMOCTH XUMHUU JIJII  COBPEMEHHOM
UMBWIN3ALUN: B €€ T'YMaHUCTHYECKON HAMPaBICHHOCTU U Ba)KHOW POJIU B CO3/IaHUU
HOBOW 0a3bl MaTepuagbHOM KYJIbTYpHl, pEHIEHUH TI00ATBHBIX MPOOIeM
YCTOMYMBOIO Pa3BUTHs YEJIOBEUECTBA — CHIPbEBOW, DHEPr€TUUECKOM, MUIIEBON U
AKOJIOTUYECKON 0€30MacHOCTH, B Pa3BUTHUM MEIUIIMHBI, OOECIIEUEHUH YCIOBHUI
YCTEIIHOTO TPYa 1 KOJOTHIECKH KOM(MOPTHOMN )XKU3HU KaXKJOTO YiIeHa 00IIeCTBa;

€CTECTBEHHO-HAYYHOM TIpaMOTHOCTH: IOHUMAaHUsl CYLIHOCTH METOJO0B
MO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIOCOOHOCTH HCIOJIb30BATh
MoJTy4yaeMble 3HAHUS JIJIsl aHaJIu3a U OOBSICHEHMS! SIBIICHUM OKPYXaloIlero Mupa u



MIPOUCXOAIIMX B HEM U3MEHEHUW, YMEHUS J1eJ1aTh 000CHOBAaHHBIE 3aKJIFOUEHUS Ha
OCHOBE Hay4YHbIX ()aKTOB U UMEIOIIMXCA JAHHBIX C LEJIbIO MOTYYEHHS IOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO HCIOJB30BATh XMMHYECKHE 3HAHMS IS
penieHus Npo0OJieM B peajbHbIX )KU3HEHHBIX CUTYalUsX;

MHTEpECA K MO3HAHUIO U UCCIIEN0BATEIBCKON NI TENBHOCTH;

TOTOBHOCTM W  CHOCOOHOCTM K  HENPEPHIBHOMY  OOpa30BaHUIO U
caM000pa30BaHUIO0, K AaKTUBHOMY TOJYYE€HHUIO HOBBIX 3HAaHUM [0 XUMUU B
COOTBETCTBHH C KU3HEHHBIMU MOTPEOHOCTSIMU;

UHTEepeca K 0COOCHHOCTSIM TpyJla B Pa3iIMuYHbIX cdepax npodeccruoHalIbHOU

NEATEIIbHOCTH.
METANPEIMETHBIE PE3YJIBTATBI

MeTaHpe,HMeTHBIe pPE3yJIbTaTbl OCBOCHMUA y‘{€6HOFO nmpeamMeTa «XuUMHuS» HaA
YPOBHEC CPCAHCTO O6IIICFO 06pa303aHH51 BKJJIOYAIOT:

3HAYNMBIC 1A (I)OpMI/IPOBaHI/ISI MUPOBO33PCHUSA o6yqa1011114xcsl
MCKIUCTUIIIIMHAPHBIC (MG}KHpe)IMCTHBIC) 06meHaqume IMOHATHUSA, OTPAXKAIOIINC
OCJIIOCTHOCTH HaquOﬁ KapTHHbBI MHpa H CHCIII/I(l)I/IKy METOAOB IIO3HAHMA,
HCIIOJIb3YCMbBIX B €CCTCCTBCHHBIX HAYKaX (MaTepI/I}I, BCUICCTBO, DHCPIUA, ABJICHUC,
Imponecc, CuCTreMa, Hay‘{HBIﬁ q)aKT, IMPUHIMII, TUIIOTC3a, 3AKOHOMCPHOCTL, 3dKOH,
TCOPH:A, UCCIICTOBAHUC, Ha6J'II-0Il€HI/I€, N3MCPCHUC, SKCIICPUMCHT U npyme);

YHUBCPCAJIBHBIC y‘-I€6HBI€ ,ZIGﬁCTBI’IfI (HO3HaBaTCJIBHBI€, KOMMYHUKAaTHBHBIC,

PETYIISATUBHBIC), 00€eCIIeUYnBaOIINE dbopMHpoBaHUE (GYHKITMOHAITBHOM
I'PaMOTHOCTH U COITHAIbHOM KOMITICTCHIIMH 00YyYatOIIUXCS;
CIIOCOOHOCTH oOyyJaromuxcs HUCITIOJIb30BaTh OCBOEHHBIE

MEXIUCIUIUIMHAPHBIE, MUPOBO33PCHUCCKHE 3HAHWS M yYHHUBEPCAIBbHBIC yUeOHBIE
JIEVUCTBUS B IIO3HABATEIILHOW M COLIMAJIBHOM MPAKTUKE.

MeTtanpeaMeTHbIe Ppe3yabTaThl OTPaKalOT OBJIAJACHUE YHUBEPCAIbHBIMU
y49eOHBIMH  TO3HABATCIPHBIMH, KOMMYHHKATHUBHBIMH W  PETYJISATHUBHBIMHU
JICUCTBUSIMU.

OBJaanenue YHUBEPCAJIbHBIMHA Y4eOHBbIMH No3HaABaTeJbHBIMH
JeCTBUSIMM:

1) 6a30Bble JJOrH4YecKHe AeicTBUS:

CaMOCTOSITEILHO  (OPMYNHpPOBaTH W aKTyaJlM3UpPOBaTh  MpoOJIEMYy,
BCECTOPOHHE €€ pacCMaTPUBATh;

ONpENICNIATh eI JCSITEIbHOCTH, 3ajaBas IapaMeTpbl W KPUTEPUU HX
JTOCTHKEHUS, COOTHOCUTB PE3YJILTAThI AEATEILHOCTH C MOCTABJICHHBIMHU LESIMU;

HCIOJIb30BAaTh MPHU OCBOCHWM 3HAHWUM MPUEMBI JIOTMYECKOTO MBILILJICHUS —
BBIJICJISITh XapAaKTEPHbIC MPHU3HAKU TOHATHM W yCTAHABIMBATH WX B3aUMOCBS3b,



HCIIOJIb30BaTh COOTBETCTBYIOIINE MOHATUS JJISI OOBSICHEHUS OTIAEIbHBIX (DAKTOB U
SIBJICHUI;

BLIOMpATh OCHOBAaHMS W KPUTEPUU [l KJIaCCU(PUKAIIMU BEIIECTB WU
XMMUYECKUX PEaKIUM;

YCTaHABIUBATh MPUUYUHHO-CIEIACTBEHHBIE CBSI3M MEXKIY H3Yy4YaeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTUUECKHE PACCYXJICHUS (MHAYKTUBHBIE, JEAYKTHUBHBIE, IO
AQHAJIOTUH), BBIABIISITH 3aKOHOMEPHOCTH W MPOTHUBOPEUMS B PacCMaTPUBAEMBIX
SIBICHUAX, (DOPMYJIUPOBATH BHIBOJIBI U 3aKITIOUCHHUS;

MPUMEHSTH B MPOLIECCE MO3HAHUS, UCTIOJIB3YEMbIE B XUMHUHU CHUMBOJIMYECKUE
(3HAKOBBIC) MOJIEITH, TPEOOPa30BLIBATH MO/ICIIbHBIE MTPEACTABICHUS — XUMUYECKU T
3HaK (CMMBOJI) JIEMEHTa, XuMU4yeckas (hopmyiia, ypaBHCHHE XUMUYECKON peakInu
— MpPU PElICHUH Y4YEOHBIX TMO3HABATEJIBHBIX M MPAKTHUECKUX 3ajad, NPUMEHSTbH
Ha3BaHHBIE MOJICJIbHBIC MPEJACTABJICHUS ISl BBISIBIICHUSI XapaKTEPHBIX MPHU3HAKOB
M3Y4aeMbIX BEIIECTB U XUMUYECKUX PEaKIIUH.

2) 6a3oBbIe HCCIeA0BaTEIbLCKUE TeHCTBUS:

BJIaJIETh OCHOBAMHM METOJ0B HAay4YHOrO0 MO3HAHUSI BEIIECTB U XUMHUUYECKHUX
pEaKLnii;

(dbopMynHpoOBaTh LIETU U 33/1a4U UCCIIEIOBAHUA, UCTIOIh30BaTh MMOCTABICHHbBIE
U CaMOCTOSITENIbHO C(HOPMYJIMPOBAHHBIE BOMPOCHI B KAaueCTBE HWHCTPYMEHTA
MO3HAHUSI U OCHOBBI JJIsi (DOPMUPOBAHUS TUIOTE3BI MO MPOBEPKE MPABUIBLHOCTH
BBICKA3bIBAEMBIX CYXKICHUN;

BJIAJETh HABBIKAMU CaMOCTOSITEJIBHOIO IUIAHWUPOBAHWS M TMPOBEACHUS
YUYEHUYECKUX IKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUs HAONIONATH 32 XOJI0M
nporecca, CaMOCTOSITENIbHO MPOTHO3UPOBATH €ro pe3ysbTar, (HOpMyIUpOBaThH
0000111eHNS ¥ BBIBOJIbI OTHOCUTENIBHO JOCTOBEPHOCTH PE3YyJIbTATOB HCCIICIOBAHUS,
COCTaBJISITh 0OOCHOBAHHBIN OTYET O MPOJICIIAHHON paboTe;

npuoOpeTaTrh OIBIT YYCHUYECKOM HCCEOBATEILCKOM M IMPOCKTHOU
JESTENBHOCTH, MPOSBIATH CIHOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIBHOMY
IIOMCKY METOJIOB PELIEHHUS TPAKTUYECKHUX 3a/]1a4, TPUMEHEHHUIO PA3JIMYHBIX METOJ0OB
IIO3HAHUS.

3) pabdora ¢ ungopmanmeii:

OPUEHTUPOBATHCS B PA3TMYHBIX HWCTOYHHMKAX WHPoOpManuu (HAy4HO-
NOMyJIApHAsl JUTEepaTypa XUMHUYECKOTO COJIEpXkaHUs, CIPaBOYHbIE MOCOOUS,
pecypcbl MHTEpHETA), aHATM3UpOBaTh WH()OPMAIUIO PA3IWYHBIX BHIOB U (HOpM
peACTaBICHUS, KPUTUYECKHU OLICHHUBATh eé JIOCTOBEPHOCTh u
HEMPOTUBOPEYUBOCTb;



(GopMyIHpPOBaTH 3aMPOCHl U MPUMEHATh PA3IMYHBIC METOIBI MPHU TIOUCKE H
orObope wuHpoOpManuu, HEOOXOAUMON Jis BBINIOJTHEHUS Yy4eOHBIX 3ajad
OIPEIIECIIEHHOIO TUIIA;

MPUOOPETaTh OIBIT WCIOIL30BaHUS HH(POPMAITMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTUH U PA3TMYHBIX IOUCKOBBIX CHUCTEM;

CaMOCTOSITEJTbHO  BBIOMpaTh  ONTUMabHYIO  (GOpMYy  TIpEACTaBICHUS
uH(popMaIK (CXeMbl, rpauKH, TUarpaMMbl, TaOIULbI, PUCYHKU U APYTHE);

UCIIOJIb30BaTh HAYYHBIN S3BIK B KAUE€CTBE CPEACTBA MPU PAOOTE ¢ XUMUYECKON
UHPOpMAIMCH: TMPUMEHATh MEKIPEAMETHbIC ((PU3HUESCKHE W MaTeMaTHYCCKHE)
3HaKU U CUMBOJIBI, (POpMyIIbl, a0OpEeBUATYPBI, HOMEHKIIATYPY;

UCIIOJIb30BaTh W MpeoOpa3oBbIBaTh 3HAKOBO-CUMBOJIMYECKHE CpEICTBA
HaTJISITHOCTH.

OByajeHre YHUBEPCATbHBIMH KOMMYHUKATHBHBIMHU 1€ HCTBUSIMH

3a/1aBaTh BOIIPOCHI IO CYIIECTBY 0OCYXJAaeMOi TeMbI B XOJ€ Uajora u/uiu
JUCKYCCUH,  BBICKAa3bIBaTh  HWJEH, (QOPMYJIHPOBATH CBOM  NPEIJIOKCHHS
OTHOCHUTEJIBHO BBITIOJTHEHMSI TIPEIJIOKEHHOMN 3a/1a4H;

BBICTYNaTh C MPE3CHTAIlMeH pe3yJbTaTOB IMO3HABATEIbHOW JESATEILHOCTH,
IOJTyYCHHBIX CAMOCTOSITEILHO MJIM COBMECTHO CO CBEPCTHUKAMM TIPU BBITTOJIHCHHH
XUMHUYECKOTO JKCIEPUMEHTa, MPAKTUYECKONH padOThl MO UCCIIEIOBAHUIO CBOMCTB
U3y4aeMbIX BELIECTB, pea3allui yueOHOTO MpoeKkTa U (GOPMYIUPOBATH BBHIBOIBI
10 pe3yJibTaTaM MNPOBEIEHHBIX HCCIIENOBAHUNA MYTEM COTJIACOBaHUS TMO3UIIUNA B
xoJ1e 00Cy X AeHHUsI 1 OOMEHa MHEHHUSAMH.

OBy1ajieHUe YHUBEPCATbHBIMHU PEryJISTUBHBIMHU AeHCTBUAMM:

CaMOCTOSITEJIbHO TUTAHUPOBATH M OCYHIECTBISATH CBOIO MO3HABATEIBHYIO
NEeSTENbHOCTh, Ompenessis €€ Iead W 3aJadd, KOHTPOJIUPOBATH M IO Mepe
HEOOXOJUMOCTH KOPPEKTUPOBATh IMpeJjlaraeMblii  aJTOPUTM JIEUCTBUNA TIPHU
BBIMIOJTHEHUN Y4YeOHBIX M UCCJENIOBAaTEeIbCKUX 3a/ad, BHIOMpaTh Haunboee
3 PeKTUBHBIN CMOCO0 HMX pEImICHHS ¢ Y4ETOM TMOJyYEeHHUS HOBBIX 3HAHHH O
BEIIECTBAX M XUMUYECKHUX PEAKITUSX;

OCYIIECTBIISITh CAMOKOHTPOJIb CBOEH JICSITEIHHOCTH HAa OCHOBE CaMOaHalIn3a 1
CaMOOLICHKH.

INPEIAMETHBIE PE3YJIBTATHI

10 KITACC

[IpenmeTHble pe3ynabTaThl OCBOEHHS Kypca «OpraHudeckass XUMUS»
OTpaXaroT:

c(hopMHUPOBAaHHOCTh  NPEACTABICHUM O XUMHYECKOW  COCTaBISIOIICH
€CTECTBEHHO-HAYYHOU KaPTUHBI MUPA, POJIM XUMHUU B IIO3HAHUU SIBJICHUN TPUPOIHI,



B (OpPMHUPOBAHUU MBIIUICHUS W KYJbTYpPbl JUYHOCTH, €€ (YHKIIMOHAIBHOM
IPaMOTHOCTH, HEOOXOAMMOM NJIsl PEIICHHs] TPAKTUYECKUX 3a7a4 U 3KOJOTHUYECKH
000CHOBaHHOT'O OTHOIIEHHS K CBOEMY 370POBBIO U MPUPOIHON cpene;

BIAJCHUE  CHCTEMOM  XMMHYECKMX  3HAaHMM, KOTOpass  BKJIKOYAET:
OCHOBOIIOJIATAIOIME TOHATUSA (XMMUYECKHH DIIEMEHT, aTOM, JJEKTPOHHAs
000J104YKa aTomMa, MOJIEKYJIa, BaJIECHTHOCTb, 3JIEKTPOOTPULATENBHOCTD, XUMUYECKAS
CBSI3b, CTPYKTypHas ¢opmyiia (pa3BEpHyTass M COKpalll€HHAs), MOJb, MOJISIpHAS
Macca, MOJISIpHbIN 00BEM, YIIIEPOIHBIN CKelleT, PYHKIMOHANIbHAS Ipyla, paauKka,
U30MEPHs, U30MEPBI, TOMOJIOTUYECKUH PsIJI, TOMOJIOTH, YTJIEBOIOPOIbI, KHCIOPO U
a30TCOAEPKAILINE COEAUHEHHsS, MOHOMEpP, IOJMMEP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE COCJUHEHUS); TEOPUU U 3aKOHbl (TEOpHsl CTPOCHHUS
opranndeckux BemectB A. M. byTiepoBa, 3aKOH COXpaHEHHs MacChl BEUIECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKHUN $S3BIK XHMHH; MHUPOBO33PEHUECKHE 3HAHMS,
JeXalle B OCHOBE TOHMMAHMS NPUYMHHOCTH U CUCTEMHOCTH XHUMHUYECKHX
ABJICHUM, (PAKTOIIOTMYECKHE CBEJEHUS O CBOMCTBaX, COCTaBe, IOIYYECHUH U
0e30MacHOM HCIOJIb30BAaHUM BAXXHEHIIMX OpPraHMYECKUX BEIIECTB B OBITY H
NPaKTUYECKOU eI TENbHOCTH YEJIOBEKA;

c(hOpMUPOBAHHOCTh YMEHHMM BBISIBJISATH XapaKTEpPHbIE MPHU3HAKU TOHSATHH,
YCTaHABIIMBAaTh UX B3aHUMOCBS3b, MCIIOJIb30BaTh COOTBETCTBYIOIIHUE MOHSTHUS MPHU
OMMCAHUU COCTaBa, CTPOEHUS U MPEBPAILICHUN OPraHUYECKUX COCTUHEHUN;

c(hOpMHUPOBAHHOCTh YMEHUN HCIIOJIB30BATh XUMHUYECKYI) CHMBOJUKY IS
COCTaBJIEHUS MOJIEKYJSIDHBIX M CTPYKTYPHBIX (pa3BEPHYTOW, COKpAIIEHHOM)
dbopMyn OpraHMYEeCKMX BEIIECTB M ypPaBHEHMM XHMHUYECKHX  PEaKIIH,
U3rOTaBIMBATh MOJEIU MOJIEKYJ OPraHMYECKHUX BEIIECTB ISl WILTIOCTPALIMM UX
XUMUYECKOTO U IPOCTPAHCTBEHHOT'O CTPOECHUS,

c(hOpMHUPOBAHHOCTh YMEHUHN YCTaHaBIWBATh MPUHAJICKHOCTh HM3yYEHHBIX
OpraHWYECKUX BELIECTB IO MUX COCTaBy U CTPOEHUIO K ONpEAeIEHHOMY
KJIacCy/Tpymie COeAMHEHU (YriaeBOAOPOJbI, KHCIOPOJ U a30TCOAEpIKAIIHe
COEIMHEHUS, BBICOKOMOJIEKYJISIPHbIE COEJWHEHHS), J1aBaTh WM Ha3BaHUS IO
cuctematndeckoir Homenkiarype (IUPAC), a Takke NpUBOIUTH TPUBUAILHBIC
HA3BaHUA OTJEJbHBIX OPraHUYECKUX BEUIECTB (PTUJICH, MPOIMUIIEH, AlleTHJICH,
ATWJICHTJINKOJb, TJHIEPUH, (EeHOoN, (popmanbIerus, ameTaabIeTu]l, MypaBbHHAS
KHCJIOTa, YKCYCHAsl KUCIIOTa, OJIEMHOBAs KUCIIOTa, CTEAPUHOBAs KUCIIOTa, TJIF0K034,
bpyKTO3a, Kpaxmal, IeJIT0a03a, TIUIIH);

c(hOpPMHUPOBAHHOCTh YMEHHSI OMNPEACNATh BHJBI XUMHUYECKOW CBSI3U B
OpraHUYECKUX COCTUHEHUSX (OJMHAPHBIE U KPATHHIE);

c(hOpPMHUPOBAHHOCTh yMEHHUS TPUMEHSATH TOJOKEHUS TEOPUH CTPOCHUS
opranunyeckux BemectB A. M. BytiepoBa /st 00bICHEHUSI 3aBUCUMOCTU CBOMCTB
BEILECTB OT UX COCTaBa U CTPOEHHUs; 3aKOH COXPAHEHHsI MACChl BEILIECTB;



c(hopMUPOBAHHOCTh YMEHUHN XapaKTepU30BaTh COCTaB, CTPOCHUE, PU3HUECKUE
U XUMHYECKHE CBOMCTBA THUIHUYHBIX MPEJICTABUTENICH pPa3IUYHBIX KJIACCOB
OpraHUYECKHUX BEIIECTB (METaH, 3TaH, 3TUJICH, TPONIIICH, alleTUIIeH, OyTaaueH-1,3,
MeTuiOyTaaueH-1,3, 6eH30J1, METaHOJ, 3TaHOJI, STUICHTJIUKOJIb, TTUIEPUH, (HEHOI,
areTaabJerua, MypaBbUHas U YKCyCHasl KUCJIOTHI, TJIFOKO3a, KpaxMall, IeJUTI0JI03a,
AMUHOYKCYCHasl KHUCJIOTa), WUIIOCTPUPOBATh T'€HETUYECKYIO CBSI3b MEXIYy HUMH
YPAaBHEHUSIMU COOTBETCTBYIOIIMX XUMHUUECKHUX PEAKIUM ¢ HCIOJIb30BaHUEM
CTPYKTYPHBIX (OpMYT;

c(hOpMUPOBAHHOCTh YMEHHUSI XapaKTepU30BaTh UCTOUYHUKHU YTIIEBOJOPOIHOTO
ChIpbs (HE(Th, MIPUPOAHBIN ra3, yrojb), CIOCOObI UX MEPEePadOTKU U MPAKTUIECKOE
IPUMEHEHHE MPOYKTOB NMepepadOTKH;

c(OpPMHPOBAHHOCTh YMEHUW TIPOBOAUTH BBIUMCICHHUS [0 XUMHYCCKHM
ypaBHEHUSIM (Macchl, 00BEMaA, KOJIMYECTBA MCXOJHOIO BEIIECTBA WJIM MPOAYKTa
peaKIuu 1Mo U3BECTHBIM Macce, 00bEMY, KOTHMYECTBY OJHOTO U3 UCXOJIHBIX BEIICCTB
WM TIPOJTYKTOB PEAKIINHN);

c(hOpMUPOBAHHOCTh YMEHHMM BJQJCTh CUCTEMOW 3HAHUHW 00 OCHOBHBIX
METOJIaX HAYYHOTO IMO3HAHMS, HCIIOJIb3YEMBIX B XUMHUU TPU U3YUYCHUU BEIICCTB U
XUMUYECKHUX SIBJIICHUH (HAOJI0/ICHUE, U3MEPEHUE, DKCIICPUMEHT, MOJICIIUPOBAHNE),
UCIIOJIb30BaTh CHCTEMHBIE XUMHUYECKHWE 3HAHUS JJIA TPUHATUS pPEIICHUH B
KOHKPETHBIX JKM3HEHHBIX CHUTYyallMsX, CBSI3aHHBIX C BEIIeCTBAMH M HX
IpUMEHEHUEM;

c(hOpMHPOBAHHOCTh YMEHUN COOJIOATh MPAaBUIIA MOJIb30BAHUS XUMHUUECKOU
NoCcyJIoi M J1TabOopaTOpHBIM OOOpPYJOBaHMEM, a TaKKe MpaBuiia OOpalieHus: C
BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIIUSIMHU IO BBHIMOJHEHUIO JTAOOPATOPHBIX
XUMHUYECKUX OMBITOB,;

c(hOpPMHUPOBAHHOCTh YMEHHUH IUIAHUPOBATH U BBITIOJHATh XUMHUYECKHI
AKCIIEPUMEHT (TIPEeBpaIEHUsI OPTaHUYECKUX BEIIECTB P HATPEeBAaHUU, TTOTyYCHHE
ATUJICHA U U3YYCHHE €0 CBOMCTB, KAYECTBEHHBIE PEAKIIMH OPTaHUYECKHUX BEIIECTB,
JeHaTypalusi OEJIKOB PHU HArPEBaHUU, LIBETHBIE PEAKIIUU OEJIKOB) B COOTBETCTBUU
C TmMpaBWjIaMW TEXHUKH OE€30MAaCHOCTH TpU OOpalieHHuH ¢ BEHIeCTBAMHU W
7ab0paTopHBIM  000PY/IOBAaHUEM, TMPEACTABISATH PE3yJNbTaThl  XUMHUUYECKOTO
JKCIIEpUMEHTa B (opMe 3amucCH YpPaBHEHHH COOTBETCTBYIOIIMX PEAKIUN |
dbopMyIHpOBaTH BEIBOABI HA OCHOBE ITUX PE3yJIbTATOB;

c(hOpMHUPOBAHHOCTh yMEHUH KPUTHYECKH AaHAIM3UPOBATH XUMUYECKYIO
UHPOPMAIINIO, TIONyYaeMyH M3 pa3HbIX MCTOYHUKOB (CpPEACTBA MAacCCOBOM
uHpopmanyu, IHTepHEeT 1 ApyTrHX);

chOpMHPOBAHHOCTh ~ YMEHHMHA  COONIOMATh  TpaBWiIa  JKOJOTUYECKH
1enecooOpa3HoOro MOBEJAEHUS B ObITY W TPYJAOBOM JAESTEIBHOCTH B IEJNSIX
COXpPAHEHHMsI CBOErO 3J0POBbSl U OKPYXAIOIIEH MPUPOJHON Cpebl, OCO3HABAThH



OMACHOCTh BO3JCHCTBUS HA >KUBBIC OPraHU3MBbl ONPEACIEHHBIX OPTaHUYECKUX
BEIECTB, MOHMMAs cMmbicia mokazatens [IJIK, mosicHITh Ha mpuMepax CHocoObl
YMEHBIIEHUSI W TPENOTBPAIICHUS WX BPEIHOTO BO3JECUCTBUS Ha OpPraHU3M
YEJIOBEKA;

JUIs 00Y4YaroIIMXCsl ¢ OrpaHUYCHHBIMU BO3MOXKHOCTSIMH 3JI0POBBS: YMEHUE
OPUMEHATh 3HaHHWS 00 OCHOBHBIX JIOCTYIHBIX METOJaX IO3HAHMS BEIIECTB H
XUMHYECKUX SIBJICHUIA;

JUISL CIIETBIX M CIHA0OBUIAIIUX OOYYAIOIIUXCA: YMEHHME HCIOJb30BaTh
penbedHO-TOUeUHYI0 cucTeMy obo3HadueHui JI. Bpaitns nis 3anucu XUMUYECKHUX

dbopmyi.
11 KJIACC

[IpeamerHbie pe3ynbTaThl OCBOeHMsSI Kypca «OOIas ¥ HeopraHudeckas
XUMHUS» OTPaKaroT:

c(hOpMUPOBAHHOCTh  TPEJCTABICHUM: O XUMHUYECKOM  COCTaBISIONIEH
€CTECTBEHHO-HAY4YHOU KapTUHBI MUPA, POJIM XUMHUHU B TIO3HAHWUHU ABJICHUU MPUPOJIBI,
B (OpPMHUPOBAHUW MBIIIICHUS W KYJbTYpPbl JUYHOCTH, €€ (YHKIIMOHAIBHOM
IPAaMOTHOCTH, HEOOXOAMMOM JJIsl PEIICHUS MPAKTHUYECKUX 3a7a4 M IKOJIOTHYECKHU
000CHOBAHHOT'O OTHOIIICHUSI K CBOEMY 3JI0POBbIO U IIPUPOJIHOM Cpejie;

BJIQJICHUE  CUCTEMOM  XMMHMYECKMX  3HAHMUM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAIONINE TMMOHATHS (XUMUYECKUH 3JIEMEHT, aToM, M30Tom, S-, P-, d-
AJICKTPOHHBIE OPOWTAIM aTOMOB, HMOH, MOJIEKYJIa, MOJb, MOJSIPHBIM O00BEM,
BAJICHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTh, CTEIEHb OKUCJICHUS, XUMHUYECKas CBS3b
(KoBaJIeHTHAsI, MOHHAsI, METAJUIMYECKAs, BOJOPOHAS ), KpUCTALINUECKAs pelIETKa,
TUMBl ~XUMHUYECKUX  PEaKIUil, pacTBOp, DJICKTPOJMUTHI, HEIJIECKTPOJUTHI,
AJIEKTPOJUTHYECKAsT JUCCOIMAIINS, OKHCIUTENIb, BOCCTAHOBUTEIb, CKOPOCTh
XUMHUYECKOW PEaKIMyi, XUMHUYECKOE PAaBHOBECHE); TEOPUU M 3aKOHBI (TEOpus
BJICKTPOJIMTHYECKON Auccorumanuu, nepuoanyeckuii 3akoH . M. MeHnneneena,
3aKOH COXPAHEHMSI MACChI BEIECTB, 3aKOH COXPAaHCHUS W MPEBPALICHUS SHEPTUU
IpU XUMHYECKHX PEAKIMAX), 3aKOHOMEPHOCTH, CHMBOJMYECKUN S3bIK XHMUU,
MHPOBO33PCHUYECKNE 3HAHUS, JICKAIIUE B OCHOBE IMOHUMAHUSA MPUYUHHOCTH H
CUCTEMHOCTH XHMHUYCCKHX SBJICHHUM, (PAKTOIOTHYECKUE CBEJICHHS O CBOMCTBAX,
COCTaBe, MOJYYEHUH U O€30MaCHOM HCIMOJIb30BAHUN BAXKHEHIITNX HEOPTaHUYECKUX
BEIIIECTB B OBITY U MPAKTUYECKOM JCATEIbHOCTH YEIOBEKA;

c(hOpMHUPOBAHHOCTh YMEHHH BBISABIATH XapaKTEPHBbIC MPHU3HAKH TIOHITHH,
YCTaHABJIMBAaTh UX B3aHUMOCBS3b, MCIIOJb30BaTh COOTBETCTBYIOIIUE MOHSATHS MPH
ONMHACAaHUU HEOPTaHMYECKHUX BEIIECTB U UX MPEBPAICHHUI;

c(hopMHUPOBAHHOCTh yYMEHHMI HCIIOJb30BaTh XUMHUUYECKYIO CHMBOJIMKY JJIS
cocTaBiieHUs (PopMysn BEIIECTB U  ypPaBHEHUM XHMHYECKHUX  PEaAKIIHH,



cucreMmatnueckyto HomeHkatypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTACIIBHBIX
HEOPraHWYECKUX BEIIECTB (yrapHbld Tra3, YIJIEKUCIbIA ra3, aMMHAaK, rameéHas
W3BECTh, HETAIIEHAS] U3BECTh, TUTHEBAS CO/A, MUPUT U IPYTHE);

c(hOpMUPOBAHHOCTh YMEHUMN ONpPENIENATh BAJICHTHOCTh U CTETIEHb OKUCIICHUS
XUMHYECKHX 3JIEMEHTOB B COCAWHEHUSX PA3JIUYHOTO COCTaBa, BHUJ XUMHUYECKOU
CBsI3U (KOBaJICHTHAs, MOHHAs, METAJUIMYECKasi, BOJIOPOJIHAS]) B COCUHECHUSX, THUII
KPUCTAJUTMYECKON PEMIETKH KOHKPETHOTO BelecTBa (aTOMHas, MOJICKYJIApHas,
MOHHAs1, METAJUTMYECKasi), XapakTep Cpelbl B BOJHBIX PACTBOPAX HEOPTaHUYECKUX
COCJIMHCHUI;

c(hOopMUPOBAHHOCTH YMEHUU yCTaHaBIIMBAaTh MPUHAJICKHOCTh
HEOPraHUYeCKUX BEIIECTB IO HUX COCTaBYy K OMNpeneséHHOMY Kiaccy/Tpymnme
COeIMHEHUH (MPOCThIE BEIIECTBA — METAJIbl MU HEMETaJUIbl, OKCHUJIbI, OCHOBAaHMUS,
KHUCJIOTHI, aM(OTEpHBIE THUIPOKCHUJIBI, COJIH);

c(hOpMUPOBAHHOCTh YMEHUN PACKPBIBATh CMBICI MIEPUOJANYECKOTO 3aKoHa /JI.
N. MenpeneeBa u J€MOHCTPUPOBATH €0 CUCTEMATU3UPYIOITYI0, 00BSICHUTEIBHYIO
Y TIPOTHOCTUYECKYIO QYHKITUH;

c(hOpMUPOBAHHOCTh YMEHHH XapaKTepu30BaTh dJEKTPOHHOE CTPOCHUE
aTOMOB XMMHUYECKUX »dJieMeHTOB 1—4 mnepuonoB Ilepuoanueckoir CUCTEMBI
xuMHudeckux sjemeHtoB JI. M. MenneneeBa, HCIONb3ys MOHATHSA «S-, P-, d-
AJIEKTPOHHBIE OPOUTATNY, «IHEPTETHUECKHUE YPOBHUY, OOBSICHIATH 3aKOHOMEPHOCTHU
W3MEHEHUS CBOMCTB XMMUUYECKHX DJIEMEHTOB M UX COCAUWHEHUM IO MEpUoJaM Hu
rpynmnam [lepuoandeckoit cucteMbl XUMHUYECKUX 3JieMeHTOB [l. 1. Menneneena;

chOpMHUPOBAHHOCTh yMEHUM  XapakTepu3oBaTh (OMHCHIBATH)  OOIIHE
XUMHYECKHE CBOMCTBA HEOPTaHWYECKHWX  BEIIECTB  PA3JUYHBIX  KJIACCOB,
MOATBEPK/IaTh CYIIIECTBOBAHWE T'€HETHUUYECKOM CBSI3M MEXIYy HEOPraHUYEeCKUMU
BEILIECTBAMU C NMOMOIIbIO YPABHEHUM COOTBETCTBYIOIIMX XUMUUYECKUX PEAKIINM;

c(hOpMHUPOBAHHOCTh YMEHHS KIACCH(PUIIUPOBATh XMUMHYECKUE PEAKIUU I10
pPa3IMYHBIM TIpU3HAKaM (YUCIYy M COCTaBY pEarupyrolux BEHIECTB, TEIJIOBOMY
addekTy peaknnu, U3MEHCHHIO CTCIIEHEHW OKHCIICHHS 3JIEMEHTOB, OOpPaTUMOCTH
pPEeaKIUM, YYaCTHIO KaTaJIu3aTopa);

c(hOpMHUPOBAHHOCTh YMEHUW COCTABISTH YPAaBHEHHUS PEaKIUW Pa3IMIHbIX
THUTIOB, TOJTHBIC M COKPAIIEHHBIE YPABHEHUS PEaKIUii MOHHOTO OOMEHA, YUUTHIBAs
YCJIOBUS, IPU KOTOPBIX 3TU PEAKIIMU UAYT 10 KOHIA;

c(hOpMHUPOBAHHOCTh yYMEHHH TMPOBOJUTH PEAKIMH, TOATBEPKIAIOIINE
KAYECTBEHHBI COCTaB pA3JWYHBIX HEOPraHMYECKUX BEIIECTB, pPACIO3HABAaTh
ONBITHBIM ITyTEM MOHBI, TPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPraHUYECKHUX
BEILIECTB;



c(hOpPMHPOBAHHOCTh YMCHHHA pPacCKpPhIBaTh CYIIHOCTh  OKHCIUTEIHHO-
BOCCTAaHOBHTEIIBHBIX PEAKIIUN IMOCPEICTBOM COCTaBJIICHHUS 3JECKTPOHHOTO OaslaHca
3TUX PEAKLUN;

c(hOpPMHUPOBAHHOCTh YMEHUH OOBSICHATH 3aBUCUMOCTH CKOPOCTH XUMHUYECKOU
pEeaKIUy OT PA3IUYHBIX (PAKTOPOB; XapaKTep CMEIICHUS XUMUICCKOTO PAaBHOBECHS
B 3aBUCHUMOCTH OT BHEIIHETO Bo3aeicTBus (nmpunnun Jle [llatense);

c(hOpPMHPOBAHHOCTh YMEHUH XapaKTEPH30BaTh XUMHUYCCKHUE TIPOIECCHI,
JeKalle B OCHOBE MPOMBINIJICHHOTO TIOJYYCHHUSI CEPHOW KHCIIOTBHI, aMMHaka, a
Takke CHOPMUPOBAHHOCTH TPEJCTABICHUN 00 OOMMX HAYYHBIX MPUHIIUIAX U
AKOJIOTHYECKUX MPOOJIeMax XMMHYECKOTO TIPOU3BOICTBA;

c(hOpPMHPOBAHHOCTh YMCHHH TNPOBOAWTH BBIUUCICHUS C HCIIOIH30BAHUEM
TIOHSITHSI «MacCOBas JI0JIS BEIIECTBA B PACTBOPEY», 00bEMHBIX OTHOIIIEHUI Ta30B MIPH
XUMHUYECKUX PEaKIMIX, MacChl BEIIECTBA WJIM 00bEMa Ta30B IO HW3BECTHOMY
KOJIMYECTBY BEIICCTBA, MAcCe MU O0BEMY OJHOTO W3 yYaCTBYIOIIUX B PEAKIIMH
BEIIECTB, TEIUIOBOTO 3(¢eKTa peaKkIMi Ha OCHOBE 3aKOHOB COXPAHCHHS MAacCChI
BEIICCTB, MPEBPAICHUS U COXPAaHCHUS DHEPTUU;

c(hOpMHPOBAHHOCTh YMEHHI COOJIIO/IaTh TIpaBUIIa MOJIb30BAHUS XHMHYCCKOM
NOCYJIOM M J1Ta0OpaTOPHBIM OOOPYJOBaHHEM, a TaKKe IpaBHia OOpaICHUS C
BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIIUSIMU IO BBIMOJHEHUIO JTAOOPATOPHBIX
XUMHUYECKUX OMBITOB;

c(OpPMHUPOBAHHOCTh YMEHHM TJIAHUPOBAaTh U BBINOJIHATH XUMUYECKHIM
AKCIIEPUMEHT (pa3ioKeHUEe MEePOKCHAa BOAOPOJia B MPUCYTCTBUU KaTalld3aTopa,
ONpEJIeTICeHHEe Cpebl PpPacTBOPOB BEIIECTB C IOMOIIbIO  YHUBEPCAIBHOTO
WHANKATOPA, BIMSHHUE PA3THUYHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKOW pEaKIln,
peakIuu MOHHOTO OOMEHa, KaueCTBEHHBbIE PEaklMH Ha CyJbdar-, KapOoHAT- H
XJIOPHUI-aHUOHBI, Ha KaTUOH aMMOHHUS, PELICHUE HKCIEPUMEHTATBHBIX 3a/ad 0
temaM «Metamie» U «HemeTanabsl») B COOTBETCTBUU C MpaBUJIAMU TEXHUKH
0e301acHOCTH TIpU OOpaIlleHWH ¢ BEIIeCTBaMU W J1aOOpPaTOPHBIM 000pYAO0BAHUEM,
NPENICTABIATh PE3yJdbTaThl XUMHUYECKOTO JKCIEepUMEeHTa B (Gopme 3amucu
YPaBHEHHI COOTBETCTBYIOIINX PEAKIIU U (POPMYITUPOBATH BEIBOIBI HA OCHOBE 3TUX
PE3yNbTATOB;

c(hOpPMHUPOBAHHOCTh yMEHUH KPUTHYECKU AaHAIM3UPOBATH XUMHUYECKYIO
UHPOPMAIINIO, TIONyYaeMYyH U3 pa3HbIX MCTOYHUKOB (CpPEACTBA MAaCCOBOM
KOMMyHUKanuu, UHTepHET U IpyTHX);

chOpMHPOBAHHOCTh ~ YMEHHMH  COONIOMATh  TpaBWjIa  JKOJOTUYECKH
IeJIeCO00pa3HOT0 TOBEACHUSI B OBITY W TPYJAOBOW JCSATEIBHOCTH B IEIIX
COXpaHEHHUsS] CBOETO 3JI0POBbSl M OKPYXKAIOMIEH MPUPOTHON Cpebl, OCO3HABATH
OITACHOCTH BO3JICHCTBUS HA KMBBIC OPTAHU3MBI OTIPEICTIEHHBIX BEIICCTB, TOHUMAs



cvbeicn mokasarenss IIJIK, TOSCHITHP Ha TpUMepax CHOCOOBI YMEHBIICHHUS W
MPEJOTBPAIICHUS UX BPEAHOTO BO3/ICHCTBUS HA OPTaHU3M YEJIOBEKA;

JUIsl 00y4YaromIMXcsi ¢ OrpaHUYCHHBIMU BO3MOXKHOCTSIMH 3]IOPOBBS: YMEHUE
MPUMEHATh 3HAaHUS 00 OCHOBHBIX JOCTYIHBIX METOJAX ITO3HAHUS BEIISCTB WU
XUMHUYECKHUX SIBJICHUM;

JUISL CIIETIBIX M CIHA0OBUIAIIMUX OOYYAIOIIUXCA: YMEHHE HCIOJb30BaTh
penbedHO-TOUeUHYI0 cucTemMy obo3HaueHui JI. Bpaitns mis 3anucu XMMHUYECKUX

dbopmyi.



TEMATHUYECKOE IINTAHUPOBAHHUE
10 KVIACC

KosunyecTBo yacos DJIeKTPOHHbIE
Ne i/ HaumeHnoBaHue pa3esioB 1 TeM IPOrpaMMBbl KonTpoJbHble IIpakTnyeckue (L ppoBbic)
Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
Pasnea 1. TeopeTuueckne 0CHOBbI OPraHU4eCKOil XUMHUH
11 [Ipeamer opranndeckoil Xumuu. Teopust CTpOEHHUs
] opranuueckux coeauHenui A.M. bytieposa
Hroro mo pazueny 3
Paszpnen 2. YrieBoaopoabl
2.1 [IpenenbHbIE YTIEBOIOPOIbI — AJIKAHbI 2
29 HenpenenbHble yrieBoaopo/ibl: alKEHBI, 6 1
QJIKaJIEHBbI, aJTKUHbI
2.3 ApoMaTHYECKHE yTIIEBOOPOIBI 2
24 [IpupoHbIE HCTOUYHUKH YTIIEBOJOPOJOB U UX 3 1
' nepepaboTka
Hroro no pazueny 13
Paznea 3. Kuciaopojacoaepskamnue opranndeckue coeTuHeHust
3.1 Cruptel. DeHon 3
39 Anpaerunpl. KapooHoBbIe KucnoThl. ClI0)KHBIC 7 1
' 3¢hupsI
3.3 VrneBoasl 3 1
Hroro no pazueny 13
Paznen 4. Azorconep:kaniue oprannvyecKkue coeTuHeHus
4.1 | Amunbl. AMHHOKHCIIOTHL. Benku 3
Hroro no pazneny 3
Paszpnen S. BbicokOMOJIEKYISIpHbIE COeIMHEHUS
5.1 | Inactmaccel. Kayuyku. Bonokna 2
Hroro no pazpeny 2
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 2 2




11 KVIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
Ne n/m f::g;?;ﬁ:;::me PALCIOB M TEM Beero Kontpoabuslie | IlpakTnueckue C(L)Iélstil:i::::::.])'lbﬂble
padoTsbI padoTsbI pecypebi
Pa3znen 1. Teoperudeckne 0CHOBbI XUMMU
Crpoenue atoMoB. Ilepuonnueckuii 3akoH
11 u [lepnoanueckas cuctemMa XMMUYECKUX 3
anemenToB JI. 1. Menaeneera
12 Crpoenue BemiectBa. MHOTOOOpasme 4
BEIIECTB
1.3 XUMHUYECKUE pPEeaKIIUU 6 1 1
Hroro no pazgeny 13
Paznea 2. Heoprannueckast xumusi
2.1 Mertanibl 6 1
2.2 Hemerasis 9 1 1
23 CBs13b HEOPraHUYECKUX U OPraHUYECKUX 5
BEIIECTB
Hroro no pazueny 17
Paszgea 3. Xumus u ;Ku3Hb
3.1 ‘ XUMUS U KU3Hb 4
Wroro no pazueny 4
OBUIEE KOJIMYECTBO YACOB I1O ITPOTPAMME 34 2 3




IHOYPOYHOE IIVIAHUPOBAHHUE

10 KIIACC
KounuecTBo yacos DJIeKTPOHHbIE
Ne Tema ypoka Konrpoabubie| IIpakrnuyeckue Hata unpposrIe
n/n Bcero u3ydeHusi, oOpasoBaTesbHbIE
padoTsbI padoThI
pecypchl
1 [Ipeamer opranndeckoi XUMHH, €€ 1
BO3HMKHOBEHHUE, pPa3BUTHE U 3HAUCHHE
2 Teopust cTpOEHHUSI OPraHUYECKUX COCTUHEHUI 1
A. M. BytnepoBa, €€ OCHOBHBIE MOJIOKECHHUSI
[IpencraBnenue o Kinaccuuxanuu
3 opraHuueckux Bemiects. Homenkiarypa 1
(cuctemarnyeckas) U TpUBHAJIbHbIE Ha3BaHUS
OpPraHUYECKUX BEIECTB
4 AJIKaHBI: COCTaB U CTPOCHUE, TOMOJOTUYECKUN 1
pAn
5 MertaH u 3TaH — OPOCTEUIINE TPEACTABUTEIHN 1
AJIKaHOB
6 AJIKEHBI: COCTaB U CTPOCHHE, CBONCTBA 1
7 DTWIEH U MPONUJIEH — MPOCTEUIINE 1
MPEACTABUTENMN AIIKEHOB
8 [IpakTuueckast paborta No l.gﬂbnyquHe 1 1
STUJIEHA U U3YUYEHHE €r0 CBOMCTBY
Anxaauensl. byranuen-1,3 u metunOyraauen-
9 1,3. IlosiyueHre CHHTETHYECKOTO KayuyKa U 1
PE3UHBI
AJKHMHBI: COCTaB U 0COOEHHOCTH CTPOCHUS,
10 TOMOJIOTUYECKHH psijl. ALIETUITIEH — 1
MPOCTEHNIINI PECTABUTEh ATKUHOB
11 Briuncnenus mo ypaBHEHHIO XUMHYECKOM 1
peakiumn
12 Apensbl: 6eH301 U TOIYO0J. TOKCHYHOCTh 1

apeHOB




I'enernueckas cBsA3b YIJIEBOJAOPO/IOB,

13 MIPUHAUIEKALIUX K Pa3IMYHbIM Kj1accaM
[IpupoaHbIe HICTOYHUKH YIJIEBOJOPOIOB:

14 MPUPOJIHBIN Ta3 U MOy THBIE He()TSHBIE Ta3bl,
He(DTh U IPOAYKTHI €€ mepepaboTKu
[IpupoaHbIe HICTOYHUKY YIJIEBOJOPOIOB:

15 MIPUPOIHBIN a3 U NOMyTHbIE HEPTSIHBIE Ta3bl,
He(Th U MPOAYKTHI €€ nepepadboTKu

16 KonTponbHas pabota no paszaeny
«YTIIeBOAOPOABD)

17 [IpenenbHbIE OTHOATOMHBIE CITUPTHI: METAHOI
1 3TaHoJ. BoopoiHas cBs3b

18 MHoroatoMHble CIUPTHI: ATUIICHTIIUKOIb U
TIIUIEPUH

19 ®enou: CTPOCHHUE MOJIEKYJIbL, busnueckue u
XMMHYECKHE CBOMCTBA, IPUMEHEHHE

20 Anpnernpl: GopMalbIerua U alleTalIbJEeTU .
AneroH

21 O/HOOCHOBHBIE ITpe/IeNIbHbIE KAPOOHOBBIE
KHCJIOTBI: MypaBbHHasl U YKCYCHast

29 [IpakTuueckas pa6?Ta No 2. «CaoiicTBa
pacTBOpa YKCYCHOM KUCIIOTBI»

23 CreapuHOBas U OJEUHOBAsI KMCIIOTHI, KaK
IPEJCTaBUTENIN BBICHIMX KAPOOHOBBIX KMCIIOT

o4 Mplia Kak COJIH BBICIINX KapOOHOBBIX KHUCIIOT,
UX MoMoILee JIelicTBHE
CrnoxHble 3(hupbl KaK IPOU3BOIHbIE

25 KapOOHOBBIX KUCIIOT. [ MAPOIU3 CIIOKHBIX
3¢upoB

26 XKupsl: ruaponns, npuMeHeHue,
OuosIornyecKas poJib KHUPOB
VYraeBojsl: cocTaB, KiaccuuKarus.

27 BaxxHeiinme npecTaBuTeNu: TI0KO03a,

bpykTo3a, caxaposa




Kpaxman u nemirono3a Kak OpupogHbIe

28 1
MOJIUMEPBI
KonTponbHas paboTa 1o pazaeny

29 «Kucnopojacoaepxaiiye opraHuuecKie 1
COCIMHEHUS

30 AMUWHBI: METHUJIAMUH U aHWJINH 1
AMUHOKHCIIOTBI Kak aM(pOTEpHBIE

31 OpPTaHWYECKUE COCTUHEHUS, HX 1
Ouonornueckoe 3HaueHue. [lenTumpt

32 benku kak mpUpOIHbIE BEICOKOMOJIEKYIISIPHBIC 1
COCIMHEHUS

33 OCHOBHBIE TIOHATHS XUMHH § 1
BBICOKOMOJIEKYJISIPHBIX COETHHEHUI
OCHOBHBIE METO/IbI CHHTE3a

34 BBICOKOMOJICKYJIIPHBIX COSAMHEHUH. 1
[TmacTmMacchl, Kay9yKH, BOJIOKHA

OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34




11 KVIACC

Ne
n/n

Tema ypoka

KoandecTBO 9acoB

Bcero

KonTtpoibHbie
padoTsI

IIpakTHYeckue
padoThbI

Jara
H3yUYeHusl

DJIEeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchl

XUMHUYECKUH DJIEMEHT. ATOM. DJIEKTPOHHAS
KOH(Urypaius aToMOB

[Iepnonnuecknii 3akoH u [lepuoanyeckas cucrema
xuMmuueckux 3yemMenToB JI. Y. MeneneeBa, ux cBA3b
C COBPEMEHHOU TEOPUEN CTPOEHUSI aTOMOB

3aKOHOMepHOCTI/I N3MCHCHUS CBOI>'ICTB XUMHUYCCKUX
3JIEMEHTOB ¥ UX COEUHEHUH IO TPYIIIAM U
nepuoaM. 3HaueHue NEPHOTUIECKOTO 3aKOHA 1
CHUCTEeMBbI XUMHUUYeCKHX di1eMeHToB /.M. MennaeneeBa
B Pa3BUTHHU HAYKHU

CrtpoeHnue BeliecTBa. XUMUYECKAs CBSI3b, €€ BUIBI,
MEXaHU3MbI 00pa30BaHUs KOBAJIICHTHOMN CBSI3H.
Bomopoanas cBs3b

BanenTHoCTb. D1eKTpoOoTpUIIATENbHOCTh. CTENEeHb
OKHcJeHus. BelecTBa MOJIEKYISIPHOTO U
HEMOJIEKYJISIPHOTO CTPOSHUS

[TonsiTre o aucnepcHbIX cucTeMax. VICTUHHBIE U
KOJUJIOMIHBIE pacTBOPBI. MaccoBasi 10J1d BELIECTBA B
pacTtBope

KJ'IaCCI/I(I)I/IKaHI/IH U HOMCHKJIATYypa HCOPraHN4ICCKUX
coequHEeHUH. ['eHeTYecKas CBA3b HCOPTaHNYCCKUX
BCIICCTB, PA3JIMYHBIX KJIACCOB

Knaccudukarus XuMHYECKUX peakluii B
HEOPraHMYECKOW U OPraHUYeCKOM XUMUU. 3aKOH
COXpaHEHUsI MACChl BELIECTB; 3aKOH COXPAaHEHUS U
MIPEeBPAIEHUS] SHEPTUU TPH XUMHUECKUX PEaKIUIX

Ckopoctb peakuuu. OOpaTumMble peakuu.
XHUMHUYECKOE PABHOBECUE




10

[TpakTuaeckas padbora Ne 1. « BnusiHue pa3mudHbIX
(haKkTOpOB HA CKOPOCTh XUMUYECKON PEAKITHID)

11

DnekTponuTHyecKkas auccoruarys. [lonsrue o
BoJopoaHOM moka3zarese (PH) pactBopa. Peakiun
HMOHHOT0 0OMeHa. ['uapoIin3 opraHunvdecKux u
HCOPraHMYCCKUX BCILICCTB

12

OKHCIUTETFHO-BOCCTAHOBUTEIHHBIC PEAKIIUHU.
[TonsTHe 00 >MEKTPOIN3E PACIIIABOB H PACTBOPOB
conel

13

Kontponbnas padota no pazaeny «Teoperuyeckue
OCHOBBI XUMHUN»

14

Mertainnel, ux noyioxenue B [lepuoguyeckoi cucrteme
xumudeckux 3yemenToB [[. . Menneneesa u
0COOEHHOCTH CTpOeHHUs aToMoB. Ob1ne ¢puznyeckue
CBOMCTBa METAJJIOB

15

CrutaBbl METAIIOB. DJIEKTPOXUMUYECKUH Psif
HanpsHKEHUM METaJIOB

16

XuMHYECKHE CBOMCTBA BAKHEHIITNX METAJIJIOB
(HATpWii, KWK, KaJIBIMK, MATHAN, aJTFOMUHAN) U UX
COCTMHEHUN

17

XHUMHUYECKUE CBOMCTBA XpOMa, MEJU U UX
COCTMHEHUN

18

XuMHYecKre CBOMCTBA LIMHKA, )KeJIe3a U UX
COCTMHEHUN

19

[IpakTuueckas paborta Ne 2. "Perienue
JKCIEPUMEHTAJIBHBIX 3aj1au 1o TeMe «MeTaby"

20

Hewmerannel, ux nonoxenue B [lepuoanueckoi
cucreMe xuMuueckux sjaemenToB . Y. MenaeneeBa
1 0COOEHHOCTH CTPOCHHUS aTOMOB

21

du3nyeckue CBOMCTBa HEMETAILIOB. AJ'IJ'IOTpOHI/ISI
HEMCTAJJIOB (Ha npuMepe KUciopozaa, CCphul,

docdopa u yrieposa)

22

XHUMHUYECKUE CBOWMCTBA raJOT€HOB, CEPBI U UX
COEIMHEHUN




XuMHUYECKUE CBOMCTBA a30Ta, ochopa u ux

23 . 1
COCAMHCHHMI

24 XI/IMI/I‘-IGCKI/\IJG CBOMCTBA yTJIepOJla, KPEMHUS U UX 1
COCAMHEHHI

o5 HpI/IMeHeHIEe Ba)KHCHIITNX HEMETAILIOB U X 1
COCAMHEHHI
O0o00menue ¥ cucTeMaTH3alys 3HaHUH 110 TeEME

26 «Hemertamnbry. Berurcnenus mo ypaBHEHUSIM 1
XUMHUYECKUX PEAKIHA U TEPMOXHUMHUIECKUE PACUETHI

27 [IpakTnueckas padorta Ne 3. «Pemenue 1
SKCIIEpUMEHTAIBHBIX 3a1a4 1o Teme "HemeTamubr'"»

28 KontponbHas padota mo teMam «MeTauibh 1 1
«HemeTamis

29 Heopranudeckne u opraHudecKrue KACIOTHI. 1
Heoprannueckre u opraHndeckiue OCHOBAHUS
AMdoTepHbIe HEOPTaHUIECKHUE U OPTraHUYECKUE

30 coeMHEHHMs. | 'eHeTnuecKas CBsI3b HEOPTraHUYECKUX U 1
OpPraHWYECKUX BEIIECTB
Ponp xuMuu B 00ecIieueHIH SKOJIOTHYECKOH,

31 SHEPTreTUYECKON U MUIIEBON OE30IaCHOCTH, 1
Pa3BUTHUU METUITUHBI

30 [Ipencranenus: 06 oOmuUx HayYHBIX NPHHIHMIAX 1
MIPOMBIIIIJIEHHOTO MOJIYYeHUS BaKHEHIIINX BEIIECTB

33 UenoBek B MUpE BEIISCTB U MaTEPHAJIOB 1

34 XUMHS U 3J0POBbE YCIIOBEKA 1

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




YYEBHO-METOJIMYECKOE OBECIEYEHME OBPA3OBATEJILHOIO
MPOLIECCA
OBSIBATEJILHBIE YYEBHBIE MATEPHAJIBI JUISI YYEHUKA

1. Xwumus. 10 knacc. ba3oblil ypoBenb: yueOHuk. / O.C. IN'abpuensn. — M.:
«IIpocsemenuey, 2022.

2. Xumusa. 11 knacc. ba3oBeiil ypoBens: yueOnuk. / O.C. T'abpuensn. — M.:
«IIpoceemenuey, 2022.

METOANUYECKHUE MATEPHUAJIBI U1 YUUTEJIA

1. T'abpuensn O.C., OctpoymoB W.I'., OctpoymoBa E.E. «Opranuueckas
XUMHUSI B TecCTax, 3ajavax, ynpaxHeHusx. 10 kiace»: yuebHoe nmocodue s
oO1ieo0pa3oBarenbHbIX yupexaeHuid, M.: JIpoda, 2003.

2. Ps6oB M.A., Hesckas E.}O. «Tectsl mo xumuu. 10 kiacc»: K ydeOHUKY
lNabpuensna O.C. «Xumus. 10 knacc. ba3zoBbeiii ypoBeHb», M.: Dk3ameH,
2009.

3. Pa6oB M.A., Hesckas E.}O. «Tectbl mo xumun. 11 kmace»: Kk yuyeOHUKY

lNabpuensna O.C. «Xwumus. 11 kmacc. bazoBeiii ypoBeHb», M.: Dk3aMeH,
2010.

HUPPOBBIE OBPA30BATEJIBHBIE PECYPCBI 1 PECYPCBI CETH
HUHTEPHET

1. MunKcTepcTBO 00pa3oBaHus ¥ Hayku PO (Www.mon.gov.ru)

2. JlomomuuTenbHOe oOpa3zoBanue aeteit. denepanbubiii moprain (vVidod.edu.ru).

3. CepBep wuHGOPMAIMOHHOW MOIJEPKKA €IUHOTO  T'OCYJIapCTBEHHOTO

sK3ameHa (WWW.ege.ru).

[IpodunsHOoe 00yueHue B crapiieit mkoie (Www.profile-edu.ru).

NudopmalimnoHHO-KOMMYHUKAIIMOHHBIE TEXHOJIOTMH B 00pa3oBaHUU —

cucreMa (heaepaabHBIX 00pa30BaTeIbHBIX MOpTaaoB (WWw.ict.edu.ru).

6. Cepep I'ocHUN wunbOpMAIIMOHHBIX TEXHOJOTHH W TEIEKOMMYHHUKAITUN
(www.informika.ru).

7. XuMuK.py — caiitT o xumun (WWW.Xumuk.ru).

8. lIkonpHas xumus (schoolchemistry.by.ru).

9. ®enepanbHbIil LEHTP HHPOPMAIMOHHBIX O00pPa30BATEIBHBIX PECYPCOB —
®IIMOP (fcior.edu.ru).

10.Enunas  kosuteknus 1HQPOBBIX 00pa3oBaTenbHBIX pecypcoB  (School-
collection.edu.ru).

11.0O¢punmaneupii cadt mno EI'D B Kanumaunrpajgckoit — obmactu
(ege.baltinform.ru).

12.Odpunmaneupiii caiit ®I'BHY «®enepanbHblii MHCTUTYT IEIArOTHYSCKUX
n3mepenwuin» (fipi.ru).

13.1uaTepHeT-KypHaT « Xumus 1 XuMmuku» (Chemistry-chemists.com)

A



14.OT1kpeITHIN KIace (Www.openclass.ru).
15.Caiir  xummueckoro  ¢akyapreta MIY wum. M.B. JlomoHocoBa
(chem.msu.ru/rus/weldept.html).






