MHWHHUCTEPCTBO IMPOCBEIIEHUA POCCUICKOM ®EJEPAIIIN
Ynpasiaenue oopazoBanusi Anmunncrpannu 3ATO CeBepck
MyHHIIUTIAJIbHOE ABTOHOMHOE 00111e00pa3oBaTeibHOe YUpeKIeHue

«CeBepcknii pu3MKo-MaTeMaTUYECKHUI JTULIET

MAQOY COMJI

YTBEPXJIEHO

Hupexrop MAOY COMIJI

N.A. lpo3nosa
(ITpuka3 Nel42 ot «29» aBrycra 2025T.)

PABOYAS ITPOT'PAMMA

yueOHoro npeamera «Xumusi. bazoBblil ypoBeHb»

st oOyyvaromuxcs 10 — 11 xkmaccos

3ATO CeBepck 2025



MHNOACHUTEJIBHASA 3ATINCKA

[Iporpamma 1o XuMHUM Ha ypOBHE CpeIHEro 001Iero oopazoBaHusl pa3paboTaHa HA OCHOBE
®enepanpHOTO 3aK0HA 0T 29.12.2012 Ne 273-D3 «O6 obpazoBanmnu B Poccuiickoit @enepannuny,
TpeOOBaHUI K pe3yibTaTaM OCBOEHHUS (eaepalibHOW 00pa30BaTENbHOM MPOrpaMMbl CPETHETO
obmero o6OpazoBanus (POIl COO), npexacrasineHHbIXx B DenepaibHOM TIOCYIapPCTBEHHOM
obpazoBatensHOM cranaapre COO, ¢ yuérom KoHuenmuu npenogaBaHus y4eOHOTro Mmpeamera
«Xumus» B 00pa3oBaTeNbHBIX oOpraHm3anusx Poccuiickorr ®Pexepannu, peasu3yONMX
OCHOBHBIE 00pa3oBaTebHbIE MPOIPaMMbl, M OCHOBHBIX MOJIOKeHUI «CTpareruu pasBUTHSA
Bocniutanusd B Poccuiickoit @Penepanuu Ha nepuox g0 2025 roxa» (Pacmopsbkenue
[IpaButenbctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOIXOAOB K pa3paboTKe MpOorpaMMbl IO XUMHH, K OIPEIEICHUI0 O0Iei
CTpaTeruy 0OydeHUs, BOCIIMTAHUS U PAa3BUTHUS O0yYarOIIUXCsS CPEACTBAMU YUEOHOro Mpeamera
«Xumusp» s 10-11 xnaccoB Ha 6a30BOM YPOBHE COCTABMJIM KOHLIENTYaJIbHBIE IOJIOKEHUS
OI'OC COO o B3auMOOOYCIIOBICHHOCTH LEJIeH, COJIep)KaHMs, pPe3ylbTaToB OOyueHHs u
TpeOOBaHUl K YPOBHIO MOATOTOBKH BBIITYCKHUKOB.

Xumuueckoe oOpa3oBaHHE, [OJy4yaeMO€ BBIIYCKHUKaMU  001eo0pa3oBaTelbHON
OpraHu3alliy, SIBISETCS HEOThEMJIEMOM YacThlo MX 00pa3oBaHHOCTH. OHO  CIYXHT
3aBEpIUAIOLIMM 3TallOM PEAlN3alUUd Ha COOTBETCTBYIOLIEM €My 0a30BOM YPOBHE KIIIOYEBBIX
LEHHOCTEH, MNPUCYIIUX LEJOCTHOM cHUCcTeMe XMMHYECKOTo o00pa3oBaHMs. OTH LEHHOCTU
KacaroTcsl TO3HAHUsI 3aKOHOB INPHPOJIbl, (HOPMUPOBAHHUS MHPOBO33PEHHSI M OOIIEH KyJbTYphl
YeJIOBEKa, a TaKK€ OHKOJOTMYECKM OOOCHOBAHHOTO OTHOLIEHMSI K CBOEMY 3/I0pOBBIO U
npupoaHoil cpene. Peanusyercs xuMnueckoe oopazoBaHrue 00y4aroLMXCsl HA YPOBHE CPEIAHEro
o0riero oOpa3oBaHMs CPEACTBAMHU yUEOHOTO MpeaMeTa «XUMHs», COAEpXKAHUE M TOCTPOCHUE
KOTOPOTO ONpeAENeHbl B IMporpaMMme MO XHMHUHU € Y4YETOM CIEUU(PHUKH HAyKH XUMHH, €€
3HA4YEeHHUs B MIO3HAHUH MPUPOJIBI M B MAaTEPHAILHOMN KHU3HH OOIECTBA, a TAKXKe C YIETOM O0IInX
1esneil ¥ NPUHIMIIOB, XapaKTEPU3YIOUUX COBPEMEHHOE COCTOSHUE CHCTEMBI CPEIHEro OO0IIero
oOpasoBanus B Poccuiickoit @enepannu.

XuMHs KaK 3J€MEHT CUCTEMbl €CTECTBEHHBIX HayK UIpaeT 0coOylo poJjib B COBPEMEHHOU
[UBIJIN3AIMH, B CO3AaHUU HOBOW 0a3bl MaTepHaTbHOW KyJbTypbl. OHa BHOCHUT CBOM BKJaJa B
(opMHUpOBaHKE PALIIOHAIIBHOTO HAYYHOTO MBILUIEHUS, B CO3JJaHHE 1[EIOCTHOTO IPEeACTaBICHUS
00 OKpYXaroIleM MUpe Kak O €IWHCTBE MPUPOJBI H YEJIOBEKA, KOTOPoe (GOPMHUPYETCS B XUMHUU
Ha OCHOBE IIOHUMAaHMs BEIIECTBEHHOI'O COCTaBa OKPYXKAIOIIEro MHUpa, OCO3HAHMs B3aMMOCBSI3U
MEKy CTPOCHUEM BELIECTB, MX CBOWCTBAMH U BO3MOXKHBIMH 00J1aCTSIMU IPUMEHEHHUSL.

TecHo B3aumoneicTBYss C JpYyrMMH €CTECTBEHHBIMM HayKaMH, XHMHUS —CTaja
HEOTHEMJIEMOI YacCThI0 MUPOBOHM KYJIBTYpbl, HEOOXOAWMBIM YCIOBHEM YCIIEIIHOTO TpyAa U
AKHU3HM KaXaoro wieHa obmectBa. CoBpeMEeHHash XMMHUsl KaK HayKa co3MJaTelbHasl, Kak Hayka
BBICOKMX TEXHOJIOT'MU HaIpaBlieHa Ha PELICHHE TI0OaNTbHBIX MPOOJIEM YCTOHYMBOTO Pa3BUTHUS
YeJ0BEUECTBA — CBIPbEBOM, SHEPreTUYECKOM, NMIIEBOH, 3KOJOIMYECKOW O€30MacHOCTH MU
OXpaHbl 3/J0POBbSI.

B coorBercTBMM ¢ 0OLMMM LEISIMM M NPUHLMIAMH CpeiHero oOiiero oOpa3oBaHus
conepxanue npeamera «Xumus» (10—11 kiaccsl, 6a30BbIif YpPOBEHb U3Y4EHUS) OPHEHTUPOBAHO
IPEUMYILIECTBEHHO Ha OOLIEKYJIbTYPHYIO HOJArOTOBKY OOYyYaroIIMXCs, HEOOXOAUMYIO UM Ui
BBIPAOOTKM MHPOBO33PEHUYECKUX OPHEHTUPOB, YCICIIHOTO BKJIIOYEHHUS B JKU3Hb COLIUYMA,
IPOIOJIKEHHs 00Pa30BaHUs B pa3IMYHbIX 00IACTAX, HE CBA3AHHBIX HEITOCPEICTBEHHO C XMMUEH.

CocraBnsromuMu  npeaMera «XHUMUsS» SBISIOTCS 0a30Bble Kypehl — «OpraHuyeckas
XUMHU» U «O01Ias ¥ HeOpraHUYecKasi XMMUs», OCHOBHBIM KOMIIOHEHTOM COJIEpKAHUS KOTOPBIX
SIBJIIFOTCSI OCHOBBI 0a30BOI HAYKM: CHCTEMa 3HAHUMN 110 HEOPTaHNYECKOM XUMUU (C BKIOYEHHEM
3HaHUN M3 O0IIEeH XMMHH) U OpraHUYecKor XuMmuHu. PopMHUpOBAaHWE TaHHOW CHCTEMBbI 3HAHUM
Opyd HM3YYEHHUHU TMpeaMeTa OOEeCIeYrBaeT BO3MOXKHOCTH PACCMOTPEHHUS BCErO0 MHOT000pasus
BEIIIECTB Ha OCHOBE OOIIMX MOHATHH, 3aKOHOB U TEOPUIl XUMHH.



Crpykrypa conepxaHus KypcoB — «Oprannyeckast xumus» U «OO01as 1 HeopraHuyeckas
XUMUs» chopMHpoBaHa B MporpaMMe MO XMMHHM Ha OCHOBE CHCTEMHOTrO MOJXO0Aa K M3yUEHHUIO
yuyeOHOro Martepuasia M OOyCJIOBJIEHAa HCTOPUYECKH OOOCHOBAHHBIM pPAa3BUTHEM 3HAHUN Ha
OnpeeNIEHHBIX TEOPETHUECKUX YpPOBHSAX. Tak, B Kypce OpPraHMYeCKOM XHMHU BEIeCTBa
paccMaTpuBalOTCS Ha YpPOBHE KJIACCHUYECKON TEOPHUH CTPOCHMS OPraHMYECKHX COEIMHEHUH, a
TaK)K€ Ha YpOBHE CTEPEOXMMHUYECKUX M 3JEKTPOHHBIX MPEJCTaBICHUM O CTPOEHUM BEIIECTB.
Ceenenus 00 u3ydyaeMbIX B Kypce BEILECTBAaX HAlOTCA B PAa3BUTHU — OT YIJIEBOJOPOJIOB JO
CIIOKHBIX OMOJIOTUYECKH AKTHUBHBIX COEAMHEHMH. B Kypce opraHMueckoil XMMUU MOIy4aroT
pa3BuTHE CPOPMHPOBAHHBIE HAa YPOBHE OCHOBHOI'O OOIIEro oOpa3oBaHUS IE€pBOHAYAIbHbIC
MIPEICTABICHUS] O XUMUYECKON CBS3H, KJIACCU(PUKALMOHHBIX MPU3HAKAX BEIECTB, 3aBUCUMOCTHU
CBOICTB BEILECTB OT UX CTPOEHHUS, O XUMUUECKON PEAKIINH.

[Tox HOBBIM yIVIOM 3peHus B npeamere «XHUMHsA» 0a30BOTO YpOBHS paccMaTpHUBaeTCs
U3yYEHHBII Ha YypPOBHE OCHOBHOTO OOIIEro o00pa3oBaHMs TEOPETHUECKUI MaTepuan u
(hakTONOrMUeCcKUe CBEJEHUS O BEIECTBAX U XMMHYECKON peakiuu. Tak, B YaCTHOCTH, B Kypce
«OO01mas 1 HeopraHuyeckasi XUMHUsD» O00yUarOIIUMCS MPEIOCTABISIETCS BO3MOXKHOCTh OCO3HATh
3HAYEHUE NEePUOJNYECKOTO 3aKOHA C OOIIETEOPETUYECKUX M METOJ0JOIMUECKUX MO3MUIIHM,
riry0xe MOHATh HCTOPUYECKOe H3MEHeHHe (YHKIMH 3TOro 3akoHa — OT oOoOmaromen 10
OOBSACHSIONIEH U IPOTHO3UPYIOIICH.

Enunas cucrema 3HaHUN O BayKHEHIIMX BELIECTBAX, UX COCTAaBE, CTPOEHUH, CBOMCTBAX M
IPUMEHEHUH, a TAKXKe 0 XUMUUYECKUX PEAKIHIX, UX CYIIHOCTU U 3aKOHOMEPHOCTSAX IMPOTEKaHUs
nononHsercas B Kypcax 10 um 11 kmaccoB asnemMeHTaMM  COIEp)KaHUs, HMEIOIIHUMU
KyJbTYPOJIOTMUECKMM M TPUKIAJAHOM XapakTep. OTH 3HAHUS CHOCOOCTBYIOT IOHUMaHUIO
B3aMMOCBSA3M XMMHHU C JPYTMMH HayKaMH, PacKpbIBalOT €€ poib B IIO3HABaTEIbHOM U
IPAKTUYECKON JAESTEIbHOCTH 4YEJIOBEKa, CIOCOOCTBYIOT BOCHUTAHHMIO YBa)KEHUS K IpoOIEcCy
TBOpPYECTBA B 00JACTH TEOPUH U MPAKTUYECKUX MPUIOKEHUH XMMHHU, TOMOTAIOT BBIMTYCKHUKY
OpPUEHTHPOBATHCS B OOIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MpoOjIemMax, CBA3aHHBIX C XUMUEH,
KPUTUYECKH OCMBICIMBATH MH(OPMAIMIO U NPUMEHSATh €€ JUIsl TONOJHEHUsl 3HAHUHM, pelIeHus
MHTEIJIEKTYalIbHBIX M 3KCIEPUMEHTAIbHBIX HCCIEIOBAaTeNIbCKUX 3ajad. B 1enoM conepikanue
y4eOHOro npeamera « XMMHs» JaHHOTO YPOBHS U3yYEHHsI OPUEHTUPOBAHO Ha (OpMUPOBAHUE Y
00y4aromuxcsi MUPOBO33PEHYECKON OCHOBBI JJIsi IOHUMaHUsl GUIOCOPCKUX HAEH, TaKUX Kak:
MaTepHajIbHOE €IMHCTBO HEOPTaHWYECKOI0 M OPraHWYeCcKOro MHupa, 00yCIOBIEHHOCTh CBOWCTB
BEIIECTB UX COCTABOM U CTPOEHHEM, I03HABAEMOCTb MPUPOIHBIX SBJICHUH IMMyTEM 3KCIIEPUMEHTA
U pELIeHHUs NPOTUBOPEUYUH MKy HOBBIMM (akTaMH M TEOPETUUECKUMH MPEINOChUIKAMH,
OCO3HAHHME POJIM XMMHUHU B PEIICHUH IKOJOTHUYECKUX MPOoOJIeM, a Takxke MpolieM cOepexeHus
SHEPreTUYECKUX PECYPCOB, ChIPhS, CO3AAHUS HOBBIX TEXHOJIOTUN 1 MaTepUaIIOB.

B mnuane pemeHus 3amad BOCHUTAHMS, Pa3BUTHS W COLMAIM3ALMU  OOyYarolUXCs
IOPUHATBIE MPOrpaMMON MO XHUMHUHM MOAXOAbl K ONPEIENICHHIO COAEPKaHHs U TOCTPOCHUs
npeaMeTa TpeayCcMaTpuBaoT (pOpMHUPOBaHNE YHHBEPCAIBHBIX YYEOHBIX NEHCTBHUN, MMEIOLINX
6a30Boe 3HaUEHHE JUIsl pa3IMYHBIX BHJIOB EATEIILHOCTH: PEUICHUs IPoOIeM, OKMCcKa, aHaIn3a U
0o0paboTkn wH(OpMAIMK, HEOOXOAUMBIX JJIsI MPHOOPETEHUS ONbITA NPAKTUYECKOH U
UCCIIEI0BATEIbCKON AEATENbHOCTH, 3aHUMAIOLIEH BaXKHOE MECTO B TIO3HAHUU XUMMH.

B npakTtuke npenojiaBaHus XMMHUHM KaK Ha YpOBHE OCHOBHOTO OOIIIEro 00Opa3oBaHUsl, Tak U
Ha ypOBHE cpeaHero oomiero oOpa3oBaHMs, IMpPU  OMNPEAETICHUU  COJAEp)KaTeNbHOU
XapaKTepUCTUKU LieJiell M3y4yeHHsl IpeAMETa HampaBiICHUEM IE€PBOCTEIIEHHOW 3HAaYUMOCTU
TPaJULMOHHO TNpu3Haércd (HOpPMUPOBAHME OCHOB XHUMHUYECKOM HayKM Kak o00JIacTH
COBPEMEHHOI'0 €CTECTBO3HAHHUS, IMPAKTUYECKOW [EeATEJIbHOCTH YEJIOBEKa M KaK OJIHOrO U3
KOMIIOHEHTOB MHpOBOH KyJibTypbl. C METOIMYECKOH TOUKM 3pEeHUs TakoW MoAXon K
OIIpE/ICNICHUIO LIeJIeN N3YUEeHHUs [IPEIMETA SIBJSETCS BIIOJIHE OIPABIAHHBIM.

CornacHo aHHON TOYKE 3pEHMs IJVIABHBIMU LEJISAMU H3y4YeHHs NpeaMera «XuUMUs» Ha
6a3zoBoM ypoBHe (10 —11 ki1.) siBAsIFOTCS:



(hopMUpOBaHHE CHUCTEMBbI XMMHYECKHX 3HAHWN KaK Ba)KHEUIIEH COCTABIISIFOIICH €CTECTBEHHO-
HayYHOW KAapTHHBI MHPA, B OCHOBE KOTOPOH JIeXKAT KIFOYEBBIC MOHATUS, (QyHIAMEHTATbHBIC
3aKOHBl M TEOPUU XUMHUHU, OCBOCHHE s3blKa HAyKH, YCBOCHHUE U IMOHUMAHHE CYIIHOCTH
JOCTYHHBIX O00OOIIEHUI MHPOBO33PEHUYECKOTO XapaKTepa, O3HAKOMJIEHHE C HUCTOpHEel ux
Pa3BUTHS U CTAHOBJICHUS;

dbopMupoBaHWE W pPa3BUTHE NPEICTABICHUA O HAYYHBIX METOJaX TO3HAHUS BEIIECTB U
XUMHYECKHX pEeaKluid, HeOOXOMUMBIX AJisi MPUOOPETeHUS YMEHUW OPHUEHTHPOBATHCS B MHUPE
BEIIECTB W XWMHUYECKHX SBJICHWW, HMMEIONIMX MECTO B TMPHUPOJE, B TMPAKTHUYECKOW U
MOBCEHEBHOM KU3HU;

pa3BUTHE YMEHHH M CIIOCOOOB NEATEIbHOCTH, CBSI3AHHBIX C HAOIOJIEHUEM U OOBSICHEHHEM
XMMHUYECKOT0 3KCIIEPUMEHTA, COOII0IEHIEM ITPaBUI 0€30MacHOr0 OOPAIeHHUs C BELIECTBAMHU.

Hapsiny ¢ atum, conepkarenbHasi XapakTepUCTUKA LI€Je U 3a7a4 U3y4eHHUs MpeJMEeTa B
nporpamMme 1o XMMHUHM YyTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUM C HOBBIMU IIPHUOPUTETAMU
B cuCTeMe cpemHero obmiero oOpaszoBanus. CerofHsi B MpeNnofaBaHWM XUMHH B OOJbIIEH
CTENEeHH OTHAETCS TPEANOYTEHHE TMPAKTUYECKOW KOMIIOHEHTE COJep>KaHusi OoOyudeHus,
OPUEHTHPOBAHHONW Ha TOATOTOBKY BBITYCKHHUKAa 0O0II€00pa30BaTeIbHOW  OpraHU3allNH,
BJIQ/ICIOIIEr0 He HAOOpOM 3HAHUHU, a (HYHKUIMOHAIBLHOW I'PaMOTHOCTBIO, TO €CTh CIOCOOAMH U
YMEHHUSMH aKTUBHOTO TOJYYCHHsI 3HAHUM W MPUMCHEHHS WX B PEATHHOM JKU3HU ISl PEIICHUS
MPaKTUYECKUX 3a]1ay.

B cBa3m ¢ 3TUM TpW HM3YYCHUH TpeIMeTa «XHUMHs» JIOMUHUPYIOIICE 3HAaYeHUE
npUOOPETAIOT TaKUE IEeNU U 33/1a4H, KaK:

ajgantauus oOydYaroIIMXCS K  YCJIOBUSM JUHAMUYHO  DPa3BUBAIOLIErOCs  MHUDA,
(opMUpOBaHHE UWHTEIJICKTYallbHO pPAa3BUTOM JIMYHOCTH, TOTOBOM K CamMo0Opa3oBaHUIO,
COTPYAHUYECTBY, CaMOCTOSITEIbHOMY TPUHATHIO TPAMOTHBIX pEHICHUH B KOHKPETHBIX
YKU3HEHHBIX CUTYAIIUSIX, CBSI3aHHBIX C BEIIECTBAMU U UX IPUMEHEHUEM,;

¢bopMupoBaHue Yy OOy4aroUMXCSd KIIOYEBBIX HABBIKOB (KIIOYEBBIX KOMIIETEHIUH),
UMEIOIINX YHUBEPCAIbHOE 3HAUYCHUE TSl PA3NIUYHBIX BUIOB JIEATEIBHOCTH: PEIICHUs IPOOIIeM,
MOWCKa, aHaimu3a W 00paboTKM WHGOPMAIUU, HEOOXOTUMBIX IS TMPUOOpPETEHHUs OIbITa
JeATEIbHOCTH, KOTOpasi 3aHUMAaeT BaKHOE MECTO B MO3HAHWU XUMHUH, & TAKXKE ISl OLEHKH C
MO3UIMH 3KOJIOTNYeCKO 0€30IaCHOCTH XapaKTepa BIMSHUS BEIIECTB U XUMUYECKUX MPOLIECCOB
Ha OpraHu3M Y€JIOBEKA U MPUPOJHYIO CPELY;

pa3BUTHE MMO3HABATEIHHBIX WHTEPECOB, HHTEIUIEKTYaJbHBIX U TBOPUYECKUX CIIOCOOHOCTEH
00ydJaromuxcsi: CIOCOOHOCTH CaMOCTOSITENIbHO TMPUOOpPETaTh HOBBIE 3HAHMUS 10 XUMHUHU B
COOTBETCTBUU C KU3HCHHBIMH MOTPEOHOCTSIMU, UCTIOIH30BaTh COBPEMECHHBIE MH()OPMAIIMOHHBIC
TEXHOJIOTHH JIJIsl TOMCKA M aHaliu3a y4eOHOM U Hay4YHO-TIOMYyIIPHONW HH(OPMALIMY XUMHUYECKOTO
COJIEpKaHuUs;

(hopMupoBaHHe U pa3BUTHE Y 00YYAIOIINXCS ACCOLUATUBHOTO U JIOTHYECKOTO MBIIIICHHUS,
HaOJIOIaTeIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOpPhIE OCOOCHHO HEOOXOIUMBI, B
YaCTHOCTH, MPH IJIAHUPOBAHUU U MPOBEACHUN XUMHUYECKOTO SKCIIEPUMEHTA;

BOCIMTAaHHE Yy oOOydaromuxcs YOeXIEHHOCTH B TyMaHHUCTHMYECKON HaNpaBlIE€HHOCTU
XUMHHM, €€ BaXHOW pOIMM B  pEIIeHWH TJI00albHBIX MPOoOJeM  palloHaIbHOTO
IPUPOJIOTIOIb30BAHUS, IOIMOJHEHUS SHEPreTUYECKUX PECYpPCOB M COXPAaHEHUS MPHUPOJHOIO
paBHOBECHsSI, OCO3HAaHHS HEOOXOAMMOCTH OEpeKHOTO OTHOLIEHUS K TMPUPOJE U CBOEMY
3JI0pPOBBIO, & TAK)KE TPUOOPETEHUS OIBITA MCIIOJIB30BAHUS TTOYYCHHBIX 3HAHWHA JUIS TIPUHSATHUS
TPaMOTHBIX PEIICHUN B CUTYALIUAX, CBSI3AHHBIX C XUMHUYECKUMH SIBJIICHUSMHU.

B yueOHOM mmaHe cpemHero oOmero oOpa3oBaHus nmpeaMeT «XuMus» 0a30BOTO YPOBHS
BXOJIUT B COCTaB MpeaMeTHON o01acTu «EcTecTBeHHO-HAYYHbIE IPEAMETHI.

OO01iee yncino yacoB, OTBEAEHHBIX Ul U3yYEHUs XUMUHU, Ha 0a30BOM ypOBHE CPEIHErO
obmero obpazoBaHusi, cocraBiser 68 yacoB: B 10 kmacce — 34 4vaca (1 ywac B Hememwo), B 11
kiacce — 34 gaca (1 gac B Henenio).



COJAEP)KAHUE OBYYEHUA
10 KJIACC
OPTAHUYECKASA XUMUA

TeopeTnyeckne 0CHOBbI OPraHUYeCKO XUMHH

[Ipenmer opraHnueckoit XMMHUU: €€ BOSHUKHOBEHHE, Pa3BUTHE M 3HAUECHUE B MOITYYEHHUH
HOBBIX BEILIECTB U MaTepHUasoB. Teopus CTpOEHUs OpraHMuecKux coequHennii A. M. bytneposa,
e€ ocHOBHbIe MoOJIOKEeHUA. CTpyKkTypHbIe (OpPMYJbI OpPraHMYECKHUX BellecTB. ['omosorus,
n30MepUsd. XUMHUYecKas CBSI3b B OPraHMYECKUX COCIUHEHMSX — OAMHAPHBIE U KPaTHBIE CBS3H.

[IpencraBnenne o  kimaccudukanuu  opraHmyeckux  BemectB.  Homenkmiatypa
OpPraHMYECKUX COCJIMHEHHH (CHUCTeMaTHuyecKas) M TpHUBHMAJbHbIC HAa3BaHMA BaKHEHIINX
MIpe/ICTaBUTENEH KJIACCOB OPraHNYECKUX BEIIECTB.

OKCEpUMEHTAJIBHBIE METO/Ibl M3Y4YEHMs BELIECTB U MX MPEBPAIICHUN: O3HAKOMIIEHHUE C
o0Opa3laMu OpraHMYecKUX BELIECTB M MaTepHallaMd Ha UX OCHOBE, MOJEIMPOBAHUE MOJEKYJ
OpPraHMYECKHUX BEIIEeCTB, HAOJIOJAEHHE U ONHMCAaHUE JAEMOHCTPALMOHHBIX ONBITOB IO
IPEBPALICHUIO OPTaHUYECKUX BELECTB MPU HarpeBaHuM (IJIaBjieHUe, OOyTiIMBaHUE U TOPEHHUE).

Yraesoaopoanl

AJIKaHBI: COCTaB W CTPOCHHE, IOMOJOTHYECKMM psAx. MeraH W 3TaH — npocTeniue
NpEeACTaBUTENIN AaJIKaHOB: (HU3MUECKUE M XUMHMYECKHE CBOICTBa (peakuuu 3aMelleHHs U
TOpPEHMs ), HAX0XIEHHUE B IPUPO/JIE, OTYyUEHHE U IPUMEHEHHUE.

AJKEHBI: COCTaB U CTPOEHUE, TOMOJOTUYECKUH psAll. DTHIEH U NPOIWIEH — MIPOCTEHIINE
IPEJICTaBUTENIN AJIKEHOB: (U3MUYECKHEe M XUMHYECKHE CBOICTBa (peakuuu TUAPUPOBAHUSA,
raJIOT€HUPOBAHUS, THIPATALIMN, OKUCIIEHUS U MOJIMMEPU3ALIAN), IOTyYEHUE U IPUMEHEHUE.

Ankanuensl: OyramueH-1,3 u metmwnOyranuen-1,3: cTpoeHHE, BaKHEWUIINE XHUMHYECKUE
cBo¥icTBa (peakuus noaumepusanun). [lomyueHre CHHTETHYECKOT0 KayuyKa U pe3uHBbI.

AJNKUHBI: COCTaB M OCOOCHHOCTH CTPOCHMS, TOMOJOTMYECKUIH psia. ALETUIeH —
NpOCTEHIINI MPeICTaBUTENb AIKMHOB: COCTaB, CTPOCHUE, (PU3NYECKHE U XUMUYECKHE CBOICTBA
(peakuuy ruIpupoBaHus, raJOreHUPOBaHUS, TUAPATAIIY, TOPEHHUS ), TOJyUYE€HUE U IPUMEHEHHE.

Apenbl. benson: cocrtaB, cTpoeHue, (QU3MUECKHE M XMMHUYECKHE CBOWCTBA (peakuuu
TaJIOTEHUPOBAHNUS W HUTPOBAHUS), MOIy4YEHHE M NIpuUMeHeHue. Tonyon:. cocmas, cmpoenue,
Qusuueckue u xumuyeckue ceoucmea (peakyuu 2ai02eHupo8anus U HUMpOoGanus), noayierHue u
npumenenue. TOKCUYHOCTb apeHOB. ['eHeTHueckas CBSI3b MEXIy YIJIEBOJOPOJAMHU,
NPUHAUIEKAIMMHY K pPa3JIMYHbIM KJIaCCaM.

[IpupoaHble UCTOUHUKU YTIIEBOAOPOIOB. [IpupoaHbIi ra3 v nomyTHble HEPTSIHBIE Ta3bl.
Hepts u e€ mnpoucxoxnenue. CrocoObl mnepepaboTku He(TH: TNEeperoHkKa, KpEeKUHT
(TepMuueckuil, KaTaTUTHUECKUit), mupoaus. [IpoaykTsl nepepaboTku HEPTH, UX TPUMEHEHUE B
IPOMBIIIJIEHHOCTH U B ObITY. KaMEHHBIH yroJib M MPOYKThI €ro nepepadboTKy.

DKCHepUMEHTAJIbHbIE METO/Ibl M3Y4YEHMsI BELIECTB U MX MPEBpAIICHUN: O3HAKOMIIEHHUE C
o0pa3laMu MIacTMacc, KaydyKoB U pe3uHsl, Kojutekuun «HedTb» 1 «Yroaby, MogenupoBaHue
MOJIEKYJI YIJIEBOJAOPOJOB M TaJOr€HONPOU3BOJHBIX, IPOBEACHHUE IPAKTUYECKON pPaOOTBHI:
IIOJIyYEHUE 3TUJICHA U U3YYEHHUE €r0 CBOMCTB.

Pacuérnble 3amaumn.

Bbluncnenuss mo ypaBHEHUIO XUMHUYECKOM peakuuu (Macchl, 00bEMa, KOJIMYECTBa
UCXOJHOI'O BEIIECTBA WM MPOAYKTAa pEaKkLUUU [0 HM3BECTHBIM Macce, 00bEMY, KOJIUYECTBY
OJTHOT'O U3 UCXOJHBIX BELIECTB WIIM IPOJLYKTOB PEAKILIUN).

Kucnopoacoaepxaniue oprannyeckue coeuHeHUs!

[IpenenbHbple ONHOATOMHBIE CHUPTHL. MeTaHON M 3TaHON: CTpPOEHHE, (U3NYECKHE U
XMMHUYECKHE CBOWCTBA (peakUuu C aKTMBHBIMU METallaMH, I'aJIOT€HOBOJIOPOJAMHU, FOPEHHE),




npuMeHeHue. BogopoaHble cBsI3u MeX 1y MOJIEKYJaMH CIMPTOB. JlelicTBUE METaHOJIa U 3TaHOJa
Ha OPraHM3M YeJOBeKa.

MHOroaTOMHbIE CHHUPTHI. OTHICHIVIMKOIb W TIHUIEPUH: CTpOeHHe, (u3NyYecKue u
XMMHUYECKHE CBOMCTBA (B3aMMOAECHCTBHE CO IIEIOYHBIMUA METalJIaMH, Ka4eCTBEHHAsI peaklivs Ha
MHOI0OaTOMHBIE cIUpPTHI). JlelicTBue Ha opraHu3m uenoBeka. lIpuMeHeHue rinunepuHa u
STHJICHTJIUKOJIS.

@deHoN: CTpOCHHE MOJEKYJbl, (U3NYECKHEe U XUMHUUYECKHE CBOWCTBA. TOKCHYHOCTh
¢enona. [lpumenenue genona.

Anpnerunsl M kemouwl. DopManbIeruj, aueTanbAeTHI: CTpoeHue, (Quznueckue u
XMMHYECKHE CBOWCTBA (pEaKIMH OKHUCIEHHUS U BOCCTAaHOBJICHUS, KayeCTBEHHBIE PEaKIUH),
IIOJIyYEHUE U IPUMEHEHHUE.

OaHOOCHOBHBIE TpeliebHbIe KapOOHOBbIE KUCIOTHI. MypaBbuHAs U YKCYCHasi KHCIIOTBI:
CTpoeHue, pU3NUECKue 1 XUMHUYECKUE CBOMCTBA (CBOMCTBA, O0IIME I Kilacca KUCIIOT, Peaklus
stepudukanuu), mnoiydeHne u mnpumeHeHue. CTeapuHOBasi M OJEUHOBAsl KHUCIOTHI Kak
NpEeACTaBUTENN BBICIIUX KapOOHOBBIX KHCIOT. Mblja Kak COJIM BBICIIMX KapOOHOBBIX KHCIIOT,
UX MOIOIIee IeHCTBHE.

CrnoxHble 3pHUpBl KaK MPOU3BOAHbIE KAPOOHOBBIX KUCIOT. ['MAPOIN3 CIOXKHBIX 3()UPOB.
Kupsl. I'maponus xupos. [IpuMeneHne xxupoB. bruonorudeckas poib KUPOB.

VYraeBoasl: cocTaB, KilacCU(pUKaLUs yriIeBoA0B (MOHO-, TU- U ToJrcaxapuabl). I roko3a —
MPOCTEUIINHA MOHOCAXapuJ: OCOOEHHOCTH CTPOEHHUS MOJEKYJbI, (QU3MYECKHE U XHUMHYECCKUE
cBoiicTBa (B3aumopeWcTBue ¢ ruapokcugoM Meau(ll), okucieHne amMMHMa4HBIM PAaCTBOPOM
okcuna cepeOpa(l), BoccTaHoBiIeHHE, OpOKEHHE TJIIOKO3bl), HAXOXIEHHE B MpPHUPOJE,
npuMeHeHue, Ouonoruyeckas poib. Porocunrte3. Ppykro3a Kak U30Mep INIFOKO3bI.

Kpaxman u nemironosa kak npupoasnbie noaumepsl. CTpoeHrne Kpaxmaya U LEeJUTF0JIO3bI.
dusnueckue U XMMUYECKHEe CBOWCTBA KpaxMaia (THIpoJin3, KaUeCTBEHHAs PEAKIIUs C HOI0M).

DKCrepUMEHTAJIbHbIE METOJbl W3Y4YEHHs] BEIIECTB M MX IPEBPALLEHUIl: IpOBEJCHUE,
HaOJI0/IGHUE W ONMCAaHUE JEMOHCTPALMOHHBIX OINBITOB: TOPEHHE CIHUPTOB, KAayeCTBEHHBIE
peakuuu OJIHOATOMHBIX CHHUPTOB (OKHUCIEHHE 3TaHoja okcuaoMm wmenu(ll)), MHOroaToMmHbIX
cnupTOB (B3auMmojeicTBue rauuepuHa c¢ ruapokcuaoM Meau(ll)), anpaerngoB (okucieHHe
aMMHUa4HbIM pacTtBopoM okcuga cepebpa(l) u ruapoxcuaom Mmemu(ll), B3ammoneiicTBue
Kpaxmaja C HMOAOM), MNpPOBEAECHUE IPaKTHUECKOM paboThl: CBOMCTBA pacTBOpa YKCYCHOU
KHCJIOTHI.

Pacuértnurie 3amaun.

Bolunicienuss 1o ypaBHEHHIO XUMHUYECKOW peakiuu (Macchl, 00bEMa, KOJIMYECTBa
UCXOJIHOTO BEIeCTBa WJIM MPOAYKTAa PEaKIUHU IO H3BECTHBIM Macce, 00bEMY, KOJIUUYECTBY
OJIHOTO M3 UCXO/IHBIX BELIECTB WU MPOAYKTOB PEAKIIUH).

A3oTconeprKalie OpraHn4eckiue COeTMHEHNS.

AMUHOKHCIOTBl KaK aM{(OTepHbIe OpraHWdyeckhe coenauHeHus. Dusnveckue u
XMMHUYECKHE CBOWCTBA AaMHUHOKUCIOT (Ha NpuMepe IiMLMHA). buonoruuyeckoe 3HaueHHe
aMUHOKHCIOT. [lenTuabl.

benku kak npupoaHble BBICOKOMOJIEKYJIApHBIE coenuHeHus. [lepBuuHas, BTOpuyHas H
TpeTUYHasi CTPYKTypa OenkoB. XHMHUECKHE CBOWCTBA OENKOB: THUIPOIM3, JCHATYypalus,
Ka4eCTBEHHbIE pEaKIMH Ha OENIKH.

DKcrepuMEeHTaIbHBIE METOJbl M3YYEHHUS BEUIECTB M HMX IPEBpAIleHUil: HaOIroJeHue U
ONMCaHHE JEMOHCTPALMOHHBIX OMNBITOB: JEHAaTypalus OEJKOB IpH HarpeBaHWM, LIBETHBIE
peakiu OeIKoB.

BbIcOKOMOJIEKY IS PHBIC COCAUHEHUS

OCHOBHbBIE TOHSTHS XUMHH BBICOKOMOJIEKYJISIPHBIX COEIUHEHHI: MOHOMEp, IOJUMED,
CTPYKTYpPHOE 3BEHO, CTENEHb IOJIMMEPHU3alUH, CPEIHAs MOJeKyJsipHas Macca. OCHOBHbIE
METO/Ibl CHHTE3a BEICOKOMOJIEKYJISIPHBIX COEIMHEHUN — OJMMEPU3ALIUs U MTOJIMKOHICHCALIHS.



OKCEpUMEHTAJIHBIE METO/Ibl M3Y4YEHMsI BELIECTB U MX NPEBPAIICHUN: O3HAKOMIIEHHUE C
oOpa3amMu NpUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KayUyKOB.

MeXnpeaMeTHbIE CBSI3H.

Peanu3anus MexXnpeIMETHBIX CBA3€H NMPU U3y4EeHUM OopraHndeckod xumuu B 10 kimacce
OCYILIECTBIISIETCSI Yepe3 HMCMOJIb30BaHUE KaK OOIIUMX €CTECTBEHHO-HAY4YHBIX MOHATHHA, Tak MU
MIOHSTHM, SBISIOIUXCS CUCTEMHBIMU I OT/IEIbHBIX MPEAMETOB €CTECTBEHHO-HAYYHOIO LIUKJIA.

OOme ecTecTBEHHO-HAY4YHbIE TMOHATHS: SIBIEHHE, HAy4yHBIH (akT, TUIOTE3a, 3aKOH,
TEOpusl, aHaliu3, CHUHTE3, KiIaccupukauus, TI[EepUOJUYHOCTh, HAOIIO/IEHUEe, U3MEpeHHe,
9KCIIEPUMEHT, MOJIETITUPOBAHUE.

®dusuka: MaTepusi, HEpPTUs, Macca, aToM, 3JIEKTPOH, MOJIEKYJIa, SHEPTeTUUECKUIl YPOBEHbD,
BEIIIECTBO, TEJI0, 00BEM, arperaTHoe COCTOSIHUE BEIIeCTBa, (PU3MUECKUE BETUYMUHBI U €AMHUIIBI
UX U3MEPEHUSL.

Buonorusi: knerka, opranusM, Ouocdepa, oOMeH BEIIECTB B OpraHusme, (poTocuHTes,
OMOJIOTrMYECKH aKTUBHbIE BellecTBa (OENKU, YTIeBOIbL, KHUPHI, (PEepMEHTHI).

I'eorpadus: MuHepanbl, TOpHbIE TOPOJIbI, MOJIE3HbIE HCKOMAEMbIE, TOIUIUBO, PECYPCHI.

TexHosorus: MUIIEBbIE MPOTYKThI, OCHOBBI PAllMOHAILHOTO MUTAHMS, MOIOILIME CPECTBA,
JIEKapCTBEHHBIE M KOCMETHUYECKHE ITPENapaThl, MaTEPHUAIIbl U3 UCKYCCTBEHHBIX U CUHTETUYECKHUX
BOJIOKOH.

11 KJIACC
OBLIASA U HEOPTAHUYECKAS XUMUSA

Teoperuyeckue OCHOBbI XMMHH

XuMHuecKuil sneMeHT. AToM. Sapo aroma, H30TOIBL. DJIEKTPOHHas 000JIOUKA.
DHEpPreTU4YEeCKrue ypOBHU, MOAYPOBHU. ATOMHBIE OpOUTaNH, S-, p-, d- meMenTsl. OCOOeHHOCTH
pacripe/ie/ieHus] IEKTPOHOB MO OpOUTANIIM B aTOMax 3JE€MEHTOB MEPBBIX YETHIPEX MEPUOJIOB.
DneKTpoHHask KOHQUTYypalusi aTOMOB.

Ilepuonnueckunt 3akoH u Ilepuogmueckas cucreMa xumuyeckux osnemeHtoB JI. M.
MenpeneeBa. CBs3p nepuoAMYEcCKOro 3akoHa M Ilepuonnyeckoil cHUCTEMBI XUMHYECKHX
anemeHToB . 1. MeHnzeneeBa ¢ COBPEMEHHON TEOPHEN CTPOEHHS aTOMOB. 3aKOHOMEPHOCTHU
MU3MEHEHHUSI CBOMCTB XUMHUYECKUX JIIEMEHTOB M 00pa3yeMbIX UMH MPOCTHIX U CIOKHBIX BEIIECTB
II0 TpyInaM U rnepruojam. 3HaueHHe NEPUOAUYECKOT0 3aKOHA B Pa3BUTHH HAYKH.

CrpoeHue BemiecTBa. XUMHUYECKas CBs3b. Buabl XUMHYECKON CBs3U (KOBaJEHTHAas
HeToJIApHasl U MOJIsIpHas, MOHHAsA, MeTaJIMyeckas). MexaHu3Mbl 0Opa30BaHUS KOBaJEHTHOU
XUMUYECKON CBSA3U (OOMEHHBIN M JIOHOPHO-aKIENTOPHBIN). BogopoaHas cBs3b. BaneHTHOCTD.
OneKTpOOTpULATENBHOCTh. CTENEeHb OKUCIIEHN. FIOHBI: KAaTHOHBI U AaHUOHBI.

BemiectBa MOJEKYJISIpHOTO U HEMOJEKYJISIPHOTO CTPOEHUS. 3aKOH MOCTOSIHCTBA COCTaBa
BellecTBa. THIBl KPUCTAUIMYECKUX PEHIETOK. 3aBUCHUMOCTb CBOMCTBA BELIECTB OT THUIIA
KPUCTAJUIMYECKON PELIETKU.

[TonsTe o aucnepcHbIX cuctemax. MICTHHHBIE U KOJUIOMAHbBIE pacTBOPBL. MaccoBas 1o
BEILIECTBA B paCTBOPE.

Knaccudukanus Heopranuueckux coenuHeHuid. HomeHknatypa HeopraHMYECKHX
BEILECTB. ['€éHeTHyeckas CBs3b HEOPraHWYECKUX BEIECTB, IPUHAMICKANIMX K PA3TUYHBIM
KJIaCCaM.

Xumunyeckass peaxkuus. Knaccupukanus XUMHUYECKMX peakUuid B HEOPraHMYECKOW H
OpPraHMYECKON XMMHUU. 3aKOH COXPAaHEHHUSI MACChl BEIECTB, 3aKOH COXPAaHEHUS U NPEBpAILECHUs
SHEPTHH IIPU XUMUYECKUX PEAKIUAX.

CkopocTb peakuuu, €€ 3aBUCUMOCTb OT pa3iMyHbIX (hakTopoB. OOpaTHMble PEAKIMH.
Xumuueckoe paBHoBecue. DakTOpbl, BIUAIOIIHAE HA COCTOSSHUE XUMHUYECKOIO PaBHOBECHS.
[Tpunnun Jle [laTense.



Onextponutuyeckas auccoruanus. CunpHble M cinadble 3JeKTpoauTsl. Cpeaa BOIHBIX
pacTBOPOB BEIIECTB: KHUCIIAsA, HEUTpaJIbHAas, IIETOYHAS.

OKHCIUTENBHO-BOCCTAHOBUTEIBHBIE PEAKIIUH.

OKCIIEpUMEHTAIbHBIE METOJbl M3YyYEHHsI BEIIECTB M HMX IPEBPALICHUN: JEMOHCTPALMS
tabmun «llepuonuueckas cucrema xumudeckux snemeHtoB J[. V. MenneneeBay, u3yueHue
MoOJIeNiell KPUCTAJUIMUECKUX pEIIETOK, HaOMI0JeHHe U ONHMCAaHHWE JEMOHCTPAlMOHHBIX U
7a00paTOPHBIX OMBITOB (pa3ioXKeHHe MEPOKCHAa BOAOPOJAa B IMPHUCYTCTBUM KaTalln3aTopa,
ONpEJIETICHUE CPElbl PACTBOPOB BEIIECTB C MOMOIIBIO YHHUBEPCATIBHOTO MHAMKATOPA, PEAKLIUU
HMOHHOTO OOMeHa), MpOBEJIEHHE IMPAaKTUYeCKOH paboThl «BimsHue pa3znuyHbIX (DaKTOPOB Ha
CKOPOCTbh XUMHUYECKOW PEAKIINI.

Pacuérnbie 3anaun.

Pacuétbl o ypaBHEHUSAM XUMHYECKHUX PEAKIIU, B TOM YHCJI€ TEPMOXUMHUUYECKHE PACUEThI,
pacy€Thl ¢ UCIOJIB30BaHNEM TIOHATHS «MAcCOBasl J0JIs BEIIECTBAY.

Heopranuyeckasi Xumusi

Hemeramnel. Ilonoxenue HemerauioB B llepuoanueckoil cucreMe XHMMHUYECKUX
snementoB JI. M. MenneneeBa M OCOOCHHOCTH CTpOCHHUSI aTOMOB. (DU3HUYECKHE CBOWCTBA
HEMETaJJIOB. AJIJIOTPONHS HEMETAJUIOB (Ha MpUMepe KUCIopoa, cepsl, hochopa u yriaepona).

XUMHYECKHE CBOMCTBA BaXHEHIIMX HEMETA/UIOB (TaJIOTEHOB, CEphl, a30Ta, Qocdopa,
yriaepoja U KpeMHHUs) U UX COeTUHEHUN (OKCUIO0B, KUCIOPOICOIEPKAILUX KHCIOT, BOJOPOIHBIX
COCTMHCHHI ).

[IpumeHeHne BaKHENIINX HEMETAUIOB U UX COCIUHEHUM.

Meramnsl. 1lonoxenue metaioB B lleprnoanyeckoi cucteMe XUMUYECKUX 3J€MEHTOB JI.
U. MenneneeBa. OCOOEHHOCTH CTPOEHHUS AJIEKTPOHHBIX 000JI0UEK aTOMOB MeTaiioB. OoOuue
¢usnueckue cpoiictBa MeTaioB. CIlaBbl METaUIOB. DJIEKTPOXUMHUYECKHM pAJ HaNpsLKEHUN
METAJIJIOB.

XUMHYECKUE CBOMCTBA BAXKHEWIINX METAJUIOB (HATPHWM, Kalud, KaJbI[Ui, MarHuu,
AIIOMUHUH, IUHK, XPOM, XKeJe30, MeJlb) U UX COCTUHEHUH.

O61ue criocoObl MoTy4YeHHs! MeTauioB. [IpruMeHeHne MeTauioB B ObITY U TEXHHUKE.

OKCHIEpUMEHTAJIBHBIE METOAbl H3Y4YEHMs] BEIIECTB M MX MPEBPALLEHUI: HW3y4YEHHE
KoJlekuun «MeTauisl M crjiaBbel», OOpa3lOB HEMETAJIOB, PEIICHHE SKCIEPUMEHTATIbHBIX
3aqa4, HaOJNIOJeHMEe W  ONHMCAHUWE  JIEMOHCTPALMOHHBIX W JIAOOPATOPHBIX  ONBITOB
(B3auMozelicTBHE TUIPOKCHIA AJTIOMUHHUS C PacTBOpaMHU KHUCIOT U IIEJI0Yell, KaueCTBEHHbIE
peaKIMy Ha KaTHOHBI METAIIJIOB).

Pacuérnble 3amaumn.

PacuéTpl maccel BemiecTBa WM 00bEMa Ta30B MO HM3BECTHOMY KOJIMYECTBY BEIECTBA,
Macce Wiu 00bEMY OJIHOTO M3 YYacTBYIOIIMX B PEaKIMU BELIECTB, pacdy€Tbl Macchl (00bEMa,
KOJIMYECTBa BEUIECTBA) MIPOIYKTOB PEAKLIUHU, ECIIH OJJHO U3 BELIECTB UMEET IPUMECH.

XuMHUS U )KU3Hb

Ponb xumuu B 00ecriedeHnH 3KOJIOTUIECKON, SHEPTeTHUYECKON U MHUILEBOI O€30MacHOCTH,
pazBuTuuM MeauuuHbl. [loHSTHE O HAyyHBIX METOAAX IO3HAHHSA BELIECTB U XHUMHUYECKHUX
pEaKIMH.

[IpencraBnenuss 00 OOWMX Hay4yHbIX MPHUHLMIAX TPOMBIIUIEHHOTO IOJY4YEHUS
BA)KHEUIIUX BEIIECTB.

UYenoBek B MHpEe BELIECTB M MAaTE€pUAlOB: BAKHEHIIME CTPOUTEIbHBIE MATEpPUAIIBI,
KOHCTPYKLMOHHBIE MaTepualibl, KPacku, CTEKJIO, KepaMHKa, MaTepHalibl JJid SJIEKTPOHUKH,
HaHOMaTepHaJlbl, OpraHMuYeCKUe U MUHEpPaJIbHbIE y100pEHUS.

XuMHS U 30pOBbE YEJIOBEKA: MpPaBWJIa MCIOJIb30BAHUsS JIEKAPCTBEHHBIX IPENapaToB,
paBuiia 0€30MaCHOr0 UCIOIb30BaHUs IPENnapaToB ObITOBOM XUMHUHU B TOBCETHEBHOM JKHU3HMU.

MexnpeaMeTHbIE CBSI3H.

Peanuzanus MeXnpeaMeTHBIX CBA3EM MPU U3yYEHUH OO0ILEel U HEOPraHU4YEeCKOH XMMHU B
11 xacce ocyuiecTBiIseTCs Yepe3 MCIMOJIb30BaHNE KaK OOIIMX €CTeCTBEHHO-HAYUHBIX MOHSTUH,



TaK M MOHATHUH, SBJISIFOUIUXCS CUCTEMHBIMH JJIsi OTAEJbHBIX MPEIMETOB €CTECTBEHHO-HAYUYHOI'O
IIUKIIA.

OO0mue ecTecTBEHHO-HAy4YHbIC TOHSTHS: HAyYHBIH (akT, THUIOTEe3a, 3aKOH, TEOpPHs,
aHaIu3, CHUHTE3,  KiIacCupUKalnus,  TMEePUOJAMYHOCTh,  HAOIIONECHHWE,  DKCIICPUMEHT,
MO/IEJIMPOBAHUE, U3MEPEHUE, SBIICHNUE.

®dusnka: Marepus, SHEPTHs, Macca, aToOM, DJEKTPOH, MPOTOH, HEUTPOH, WMOH, HU30TOII,
PaAMOAKTUBHOCTh, MOJIEKYJa, DHEPTeTUYECKUN YpPOBEHb, BEIIECTBO, TEJIO, 00BEM, arperaTHoe
COCTOSIHHE BEIIECTBA, (U3MUECKUE BETUUYUHBI U €AUHUIIBI UX U3MEPEHUS, CKOPOCTb.

buonorus: kmetka, opraHu3M, SKOCHCTeMa, Ouocdepa, Makpo- M MHUKPOIIEMEHTHI,
BUTAMHUHBI, 0OMEH BEIIECTB B OpPTraHU3ME.

I'eorpacdus: MuHepabl, TOpPHBIE TTOPOIBI, MTOJIE3HBIE HCKOMAeMbIE, TOTLIUBO, PECYPCHI.

TexHoorus: XHMUYECKast MIPOMBIIIUICHHOCTb, METaJUTyprus, MIPOU3BOCTBO
CTPOUTEIBHBIX MaTepuaios, CEIIbCKOXO3SUCTBECHHOE MIPOU3BOJICTBO, MHIIeBas
MPOMBIIIIICHHOCTh, (papMarieBTUYECKass MPOMBIINIJIEHHOCTh, TMPOU3BOJICTBO KOCMETHUECKHX
IpenaparoB, MPOU3BOJICTBO KOHCTPYKIIMOHHBIX MaTEpHANIOB, 3JEKTPOHHAS MPOMBIIUIEHHOCTD,
HAHOTEXHOJIOTHH.



INTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA [IPOIT'PAMMBI 110 XMMHWU HA
BA30BOM YPOBHE CPEJHEI'O OBIIEI'O ObPA3OBAHIMA

JIMYHOCTHBIE PE3YJIBTATBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yJbTaTaM OCBOEHHUS OOy4aroIIUMUCS
OporpaMM CpeAHero ooOIero oopazoBaHHs (JIMUYHOCTHBIM, METANPEIMETHBIM U INPEIMETHBIM).
HayuHo-meTroanueckoil OCHOBOM i pa3pabOTKU IUIAHUPYEMBIX pPE3yJbTaTOB OCBOEHUS
IpOrpaMM CpeHEro o0IIero 00pa3oBaHus ABISETCS CUCTEMHO-AEATEIbHOCTHBIM MOIXOI.

B cootBeTcTBUM € CHUCTEMHO-AESTEIBLHOCTHBIM IOAXOAOM B CTPYKTYp€ JIHMYHOCTHBIX
pe3yJabTaTOB OCBOEHHs IpeaMeTa «XHMHUS» Ha YpOBHE CpeIHEro oomero oOpazoBaHMA
BBIJIETICHBI CJIETYIOIINE COCTABIISAIONINE!

OCO3HaHME OO0YYAIOUIUMHCA POCCUHCKOM TPa’kIaHCKOH HASHTUYHOCTH — T'OTOBHOCTHU K
CaMOpa3BUTHIO, CAMOCTOSTEIBHOCTH U CAMOOIIPEIEICHHIO;

HAJIMYUE MOTUBAIUU K O0yUCHHUIO;

L[EJICHAIIPaBJIIEHHOE PA3BUTHE BHYTPEHHUX YOEKICHHH JMYHOCTH HAa OCHOBE KIIFOUEBBIX
[EHHOCTEH M UCTOPUYECKUX TPAAULIUK 6a30BON HAYKH XUMUMU;

TOTOBHOCTb M CIIOCOOHOCTh OOYYaroUIMXCs PYyKOBOJCTBOBAaTbCS B CBOEH JESATENbHOCTH
LIEHHOCTHO-CMBICJIOBBIMM ~ YCTAHOBKAaMH, MPUCYIIUMH LEJIOCTHOM CHUCTEME XHMHUYECKOIO
oOpa3zoBaHus;

HaJIM4Me TPABOCO3HAHUS SKOJOTMYECKOM KyJIbTypbl M CHOCOOHOCTH CTaBUTh LEIH U
CTPOUTb JKU3HEHHBIE IJIAHBI.

JInyHOCTHBIE pE3ynbTaThl OCBOEHHUS MpeaMera «XHUMHsD JIOCTUTAIOTCA B E€IUHCTBE
y4eOHOW U  BOCHUTATENIbHOM JI€ATEIbHOCTH B COOTBETCTBUUM C€ T'YMaHUCTHYECKUMH,
COLIMOKYJIbTYPHBIMH, JYXOBHO-HPABCTBEHHBIMM LIEHHOCTSIMU M HJ€ajlaMd POCCHUICKOI0
IpaKAaHCKOro O0O0IlecTBa, MPUHATHIMU B OOIIECTBE HOPMAMM M NpaBUJIaMHU [OBEACHUS,
CHOCOOCTBYIOLIMMHU MPOLIECCaM CaMOIO3HAHUS, CAMOPA3BUTHUSA M HPAaBCTBEHHOI'O CTaHOBJICHUS
JUYHOCTH 00YYaroIIuXCsl.

JIMYHOCTHBIE PE3yNbTaThl OCBOCHUS MpeaMeTa «XHUMHSD OTPaKaloT cPOPMUPOBAHHOCTD
ONbITa TIO3HABATENIbHOM M NPAKTHUUECKOM JEsTeNbHOCTH OO0y4arouMxcs 10 pealu3aluu
MPUHATHIX B OOIIECTBE IIEHHOCTEH, B TOM YHCIIE B YACTH:

1) rpa:k1aHCKOro BOCIMTAHUSA:

OCO3HaHHUS 00YYaIONIMMHUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00s13aHHOCTEH, YBAKEHUS K
3aKOHY U NPaBOMNOPSAKY;

NPEJCTaBICHUS O COIHUAIBHBIX HOpPMax M MpaBWJIaX MEXKIMYHOCTHBIX OTHOIICHHWH B
KOJIJIEKTUBE;

TOTOBHOCTU K COBMECTHOM TBOPYECKOU AESITENTFHOCTU MPU CO3/IaHUU YUEOHBIX MPOEKTOB,
pelieHnr yueOHbIX U TO3HABATENbHbIX 3a/1a4, BHITOJHEHUN XUMUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHUMATh U MPUHUMATh MOTHUBBI, HAMEPEHHUS, IOTUKY U apTyMEHTBI IPYTHX
IIPU aHAJIM3€E Pa3INYHbIX BUJIOB YUEOHOH €ATEIbHOCTH;

2) NaTPHOTHYECKOI0 BOCTIUTAHMS:

LIEHHOCTHOTO OTHOILLIEHUS K HCTOPUYECKOMY M HAyYHOMY HAclI€JUI0 OTE€YECTBEHHOMU
XUMHUH;

YBaXEHUsI K IpOLIeCCy TBOpPUECTBA B 00JacTU TEOPUU M IMPAKTUYECKOTO MPUMEHEHUS
XUMHH, OCO3HAHMS TOTO, YTO JOCTHKEHUS HAYyKU €CTh Pe3yibTaT UIMTEIbHBIX HAOIIOACHMUIA,
KPOIOTJIMBBIX SKCIIEPUMEHTAIIbHBIX IOUCKOB, IOCTOSTHHOTO Tpy/Ja YUEHBIX U IPAKTHKOB;

UHTEpeca M TI03HABaTEeNbHBIX MOTHMBOB B TMOJYYEHUH M TMOCIEAYIOIIEM aHalu3e
UH(POPMALIUH O TIEPEIOBBIX JOCTHKEHUSIX COBPEMEHHOM O0T€UECTBEHHOW XUMUH;

3) AYXOBHO-HPABCTBEHHOI0 BOCIIMTAHMS:

HPABCTBEHHOI'O CO3HAHMSI, 3TUYECKOTO [TOBEACHHUS;



CIIOCOOHOCTH OIICHMBATh CHUTYalldd, CBS3aHHBIE C XWMUYECKUMHU SBICHUSIMHU, U
MPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTHUPYSACh HA MOpPAJIbHO-HPABCTBECHHBIC HOPMBI H
LIEHHOCTH;

TOTOBHOCTH OIIEHMBATh CBOE ITOBEICHUE W TMOCTYIKM CBOMX TOBAPHINEH C TO3MIUH
HPaBCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE MOCIEICTBUNA ITUX MOCTYIIKOB;

4) opMupOBaHHS KYJbTYPHI 310POBb:

NOHMMaHMA LEHHOCTEW 370pOBOTO M 0Oe30macHoro obpasza KHU3HH, HEOO0XOIUMOCTH
OTBETCTBEHHOT'O OTHOIIEHUSI K COOCTBEHHOMY (DPM3MYECKOMY U IICUXUYECKOMY 3[I0POBBIO;

coONIoACHHs TIPaBUJI OE30MACHOTO OOpaIeHUsI ¢ BEUIECTBAMH B OBITY, MMOBCEIHEBHOMN
JKU3HH U B TPYAOBOU JEATEITHLHOCTH;

MOHMMAaHUS [EHHOCTH TPAaBUJI WHAMBUAYAIBHOTO M KOJUIEKTUBHOTO O€30MacHOro
MOBEACHUS B CUTyallUsAX, YTPOKAIOMINX 300POBBIO U KU3HHU JIIOACH;

OCO3HAHHUS TOCIEJCTBUI M HENPUSTUS BPEIHBIX MPHUBBIYEK (YMOTPEOICHUS aTKOTOJS,
HapKOTHUKOB, KYpPEHHUS);

5) Tpy10BOr0 BOCIUTAHUSA:

KOMMYHUKATUBHON KOMIIETCHTHOCTH B y4€OHO-MCCIIEIOBATEIBCKOW JIEATEIbHOCTH,
OOILECTBEHHO MOJIE3HOM, TBOPUECKOM U APYTUX BUAAX JESITEIbHOCTH;

YCTaHOBKM Ha AaKTHUBHOE Y4YacTHE B pPEIICHUM MPAKTHUYECKUX 3aJad COLMaIbHOU
HANPaBIEHHOCTH (B paMKax CBOETO KJIacca, MIKOJIbI);

UHTEepeca K MPAKTUYECKOMY H3YYEHHIO MPOQECCHil pa3InyHOro poja, B TOM YHUCIE Ha
OCHOBE NPUMEHEHUS IPEIMETHBIX 3HAHUN 110 XUMUHU;

YBOKEHUS K TPYY, JIFOJSM TPyJa U PE3ybTaTaMm TPYIOBOW JEATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HHIMBHUIYabHOW TpaeKTOpuu oOpa3oBaHMUs,
Oynymiei mpodeccuu M peain3aluu COOCTBEHHBIX JKU3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX
MHTEPECOB, CIIOCOOHOCTEN K XUMUH, HUHTEPECOB U MOTPEOHOCTEHN 00IIECTBa;

6) IKOJIOTMYeCKOr0 BOCIIMTAHUS:

9KOJIOTHYECKHU 11eJIeCO00Pa3HOr0 OTHOIICHUS K MPUPOJIE, KaK UCTOYHUKY CYIIECTBOBAHUS
’KH3HHU Ha 3eMiIIe;

MOHUMAaHHUS TJI00ATFHOTO XapakTepa SKOJIOTHUECKUX MPOoOsieM, BIHSHHS SKOHOMHYECKHX
MPOIIECCOB HA COCTOSIHUE MTPUPOJTHOM M COLIMATIBHOM CPEbI;

OCO3HaHHUS HEOOXOIMMOCTH HCIIONIb30BAHUS JOCTHKEHUI XUMHUH ISl PEIIEHUs] BOTIPOCOB
PalMOHAIBHOTO PUPOIOIIOIB30BAHNS;

AKTHUBHOTO HENPUATHS JEWUCTBHM, MPUHOCIIIMX Bped OKpYKAroIlel NPUPOJHOM cpene,
YMEHHUS MPOTHO3UPOBATH HEOJATONPUATHBIE IKOJOTUYECKUE MOCIEACTBUS MPEITPUHUMAEMBIX
JIEUCTBUI U NPEIOTBPAILATh HX;

HaJlM4us PAa3BUTOTO HKOJOTHYECKOTO MBIIUICHUS, SKOJOTMYECKOW KYJIbTYpbI, OMNbITa
JEATEIbHOCTH  SKOJOTMYECKOM HANpaBICEHHOCTH, YMEHHS PYKOBOJCTBOBATHCS HMH B
M03HABATEIILHON, KOMMYHHUKATHUBHON M CONMATBHON MPAKTUKE, CIOCOOHOCTH ¥ YMEHUSI aKTHUBHO
MPOTUBOCTOSTH UACOJIOTHH XeMohoouu;

7) HEHHOCTH HAYYHOI'0 MO3HAHUSA:

c(OpPMUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pPa3BUTHS HAYKU U OOIIECTBEHHOM MPAKTHUKH;

NOHMMAaHHUS CHeIU(PUKA XUMUU KaK HayKd, OCO3HaHUS €€ ponu B (OPMUPOBAHUU
palMOHAIBLHOTO HAYYHOTO MBILUIEHUS, CO3/IaHUH LIEJIOCTHOTO MPEACTABICHUS 00 OKpYyKarolleM
MHUpE KaK O €JUHCTBE MPUPOJbl U YEJIOBEKa, B MO3HAHUU IMPUPOJHBIX 3aKOHOMEPHOCTEH U
pelieHny npodiieM COXpaHEeHUs IPUPOJAHOIO PABHOBECHS;

yOeKAEHHOCTH B OCO0OM 3HAYMMOCTH XHMHH JJIi COBPEMEHHON IUBWIM3AIUU: B €€
FYMaHUCTUYECKOW HAIIPaBJIEHHOCTH M Ba)KHOM POJIM B CO3/IaHUU HOBOW 0aszbl MaTepuaibHOMU
KYJbTYpPbI, PEIICHUH TI00ANBHBIX MPOOJIEM YCTOHYMBOIO Pa3BUTHUSI YEIOBEUYECTBA — CHIPHEBOM,
SHEPreTUYECKOM, THUIICBOM M HKOJIOTMYeCKOM O€30MacHOCTH, B Pa3BUTUU MEIAUIUHBI,



00eCreyeHNH YCIOBUH YCIIEIIHOTO TPy/Aa U 3KOJIOTMYECKH KOM(POPTHOM KU3HHU KaXKJIOT0 YJIeHa
00111eCTBA;

€CTECTBEHHO-HAYYHOW TPAMOTHOCTH: TOHUMAHHS CYIIHOCTH METOJOB TIO3HAHHS,
HCIIOJIB3YEMBIX B €CTCCTBCHHBIX HAyKaX, CIIOCOOHOCTH MCIIOIB30BaTh MMOJIy4a€MbIC 3HAaHUA JIA
aHaM3a U OOBSACHEHUs SIBICHHUN OKPYXKAIOIIETO0 MHpPa M MPOUCXOISIIUX B HEM W3MEHEHUH,
YMCHUSA OCIaTh 000CHOBAHHEBIE 3aKIIOUYEHN Ha OCHOBE Hay4YHBIX (baKTOB 1 UMCHOIIIUXCA JaHHBIX
C IEJBIO MOIYYCHUS TOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEITEHO MCIIOIh30BaTh XUMHUYCSCKUE 3HAHUS ISl PEIICHUS TIPOoOIIeM
B PEANBHBIX )KU3HEHHBIX CUTYAIIHSIX;

MHTEpeca K MO3HAHUIO U MCCIIEA0BATEIBCKON IeATEIIBHOCTH;

TOTOBHOCTH M CIOCOOHOCTH K HEMpPEephIBHOMY OOpa30BaHHIO U caMoO0pa3oBaHUIO, K
AKTUBHOMY TIOJTYYCHHUIO HOBBIX 3HaHUH II0 XHMHUM B COOTBETCTBHH C JKU3HEHHBLIMU
NOTPEOHOCTSIMU;

WHTEpeca K OCOOCHHOCTSAM TpyJa B pa3IMuHbIX cdepax mpodhecCHOHATHLHOM

JEeATEIIbHOCTH.
METAINIPEJMETHBIE PE3YJIbTATHI

MertanpenmeTHble pe3yibTaTbl OCBOGHMSI y4eOHOro mpeaMera «XUMHUS» Ha YPOBHE
cpeaHero o01iero o0pa3oBaHus BKIIOYAIOT:

3HaYuUMBbIe 1751 (OPMHUPOBAHMSI MHUPOBO33PEHUS OO0YYArOMIMXCS MEXAUCHUIIIMHAPHBIC
(MexnpeaMeTHbIE) O0LIEHAYYHbIE TOHATHUS, OTPAXKAIOIIUE 1IEJTOCTHOCTh HAyYHOU KapTUHBI MUPa
U crenuuKy METOI0B IO3HAHMSI, UCIIONIb3YyEMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BELIECTBO,
SHEprus, SBJIECHUE, MPOLECC, CUCTeMA, HAayuHbId (akT, MPUHLMUI, TUIO0TE3a, 3aKOHOMEPHOCTD,
3aKOH, TEOpUs, UCCIIeI0BaHue, HAOII0ACHUE, U3MEPEHHE, IKCIIEPUMEHT U JIPYTHUE);

yHMBEpCAJbHbIE ~ yueOHble  JeHCTBHS  (TO3HABaTeJbHbIE,  KOMMYHHMKATHBHBIE,
peryisTuBHbIE), oOecreuuBaroue QopMUpOBaHME (YHKIMOHAIBHOW TI'PAMOTHOCTH H
COLMAJIbHOW KOMIIETEHIIMH 00yYaroIInXCs;

CIIOCOOHOCTh ~ OOydalolIUMXCsl  MCIOJNb30BaTh  OCBOEHHBIE  MEXAMCLUITIMHAPHBIE,
MHUPOBO33pEHYECKHE 3HAHMS W YHUBEpCalbHble y4yeOHble AEUCTBUS B IO3HABATENbHON U
COLIMAJIBHON MTPAKTHKE.

MertamnpeMeTHbIE pe3yJIbTaThl OTPAKAIOT OBJIAJCHUE YHHUBEPCATbHBIMH yYEOHBIMU
NI03HaBaTEJIbHBIMU, KOMMYHUKAaTUBHBIMU U PETYJISATUBHBIMU JIEHCTBUSMHU.

OBJ1ajieHNe YHUBEPCAJIbHBIMHM YU4eOHBIMH MO3HABATEIbHBIMH A€ CTBUSIMH:

1) 6a30Bble JIOTHYECKHUE eI CTBUS:

CaMOCTOAITENIbHO  (POPMYJIUPOBaTh M aKTyalM3UpOBaTh NpoOJIeMy, BCECTOPOHHE e&
paccmaTpuBaTh;

OTpeNeNiATh LENU MAEATENbHOCTH, 3aJaBas IMapaMeTpbl M KPUTEPUM MX JIOCTHKEHHS,
COOTHOCHUTB PE3YJIbTaThl ACSITEILHOCTHU C MIOCTABICHHBIMU LIETSMU;

UCIIOJIb30BaTh IMPU OCBOCHMM 3HAHUU NPHUEMBI JIOTMUECKOTO MBIIIJICHUS — BBIICIATH
XapakTepHble TPU3HAKK TMOHATHUM W yCTaHaBIMBaTb UX B3alMOCBA3b, HCIOJb30BaTh
COOTBETCTBYIOIUE MOHIATHS AJIs1 OOBSICHEHHSI OT/IEJIbHBIX (PaKTOB U SIBIICHUIA;

BbIOMpAaTh OCHOBAHMSI U KPUTEPUH I KJIACCU(UKALIMN BEIIECTB U XMMHUUECKUX PEaKIIMii;

yCTaHaBJIMBaTh IPUUYNHHO-CIIECTBEHHBIE CBSI3U MEXAY U3y4aeMbIMU SIBJICHUSIMU;

CTPOUTH JIOTUYECKUE PpACCYKJIEHUS (MHIYKTUBHBIC, JEIyKTUBHBIE, IO AaHAJOTHUH),
BBISIBJISATh 3aKOHOMEPHOCTH U NPOTHUBOPEUHUS B PacCMaTPUBAEMbIX SIBJICHUAX, (HOPMYIMPOBATH
BBIBO/JIbI U 3aKJIFOUEHUS;

IPUMEHATh B Ipolecce MO3HAHUSA, UCIOIb3yEeMble B XUMUM CUMBOJIMYECKHE (3HAKOBBIC)
MOJIEJIH, TPE0O0Pa30BbIBATh MOJIEIbHbBIE MPECTABICHUS — XUMUUECKHM 3HaK (CUMBOJ) JIEMEHTA,
XUMuYeckass (GopMmysa, ypaBHEHHME XHMHYECKOM peakuud — TpU pPElIeHUH Yy4eOHbIX
[O3HABATEJIbHbIX U MPAKTUYECKUX 3a7ay, IPUMEHATHh Ha3BaHHbIE MOJEIbHBIE MPEICTABICHUS
JUIsl BBISIBJICHHSI XapaKTEPHBIX MPU3HAKOB M3Y4aeMbIX BELIECTB U XUMUYECKUX PEAKIIUH.



2) 6a30BbIe HccCIeI0BATEIbCKHE TeHCTBUS:

BJIa/IETh OCHOBAMHU METOJIOB HAYYHOT'O TIO3HAHMSI BEILIECTB M XUMUYECKUX PEaKIHil;

¢dbopMynMpoBaTh MM M 3aJaud  HMCCJIEOBAHUS, HCIIOIB30BaTh IIOCTABJICHHBIE U
CaMOCTOSITENIbHO C(HOPMYJIMPOBAHHBIE BOIPOCHI B Kaue€CTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
111 GOPMHUPOBAHHUS TUIIOTE3BI 110 MPOBEPKE NMPABHIILHOCTH BBICKA3bIBAEMBIX CYXKJICHHIA;

BJIa/IeTh HAaBBIKAMHU CAMOCTOSATEIBHOTO IUIAHUPOBAHUSA M TPOBEACHMS YUYEHHUECKHX
HKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHMS HAOIIOJATh 32 XOJOM IIpoIiecca, CaMOCTOSATENILHO
MIPOTHO3UPOBATh €ro pe3ysbTar, (OopMyJIupoBaTh OOOOIIEHHS M BBIBOABI OTHOCHTEIHHO
JIOCTOBEPHOCTH PE3YJIbTATOB MCCIIEOBAHUS, COCTABIATH OOOCHOBAHHBIN OTYET O MPOAETAHHOM
pabore;

npuoOpeTaTh OMNBIT YYEHHYECKOM HCCIIEOBATENIbCKOM M MPOEKTHOM JesTEeIbHOCTH,
MPOSABIIATH CHOCOOHOCTh M TOTOBHOCTh K CaMOCTOSTEIbHOMY IIOMCKY METOAOB pEILeHUs
IIPAKTUYECKUX 3a7a4, IPUMEHEHUIO PA3JINYHBIX METOAO0B [TO3HAHUS.

3) padoTa c undopmaumeii:

OPUEHTUPOBATbCS B PpaA3IMYHBIX HCTOYHUKAX HHPoOpMauuu (HAYyYHO-TIOMYJIsIpHAs
JauTepaTypa XHMHUYECKOIO COJAEp)KaHMs, CIpaBOYHble mocobus, pecypcbl HMHTepHeta),
aHaTM3UpoBaTh HMH(OPMAIMIO PA3IUYHBIX BHUJOB MU (OPM MpenCTaBICHUsS, KPUTHUYECKU
OLICHUBAThH €€ JOCTOBEPHOCTh U HEMPOTHUBOPEUUBOCTD;

(dbopMyaMpOBaTh 3aMpoChl UM NPUMEHATh pPa3IUYHBIE METOAbI NPU IMOUCKE M OTOOpe
uHpopMaluy, HE0OX0IUMOH JJIs BBIIIOJIHEHUSI yUE€OHbBIX 3a/1a4 ONpeIeaEHHOIO TUIIA;

npuoOpeTaTh OMBIT UCHOJIb30BAHUSA MH(YOPMALMOHHO-KOMMYHUKATHUBHBIX TEXHOJOTHHA U
Pa3IUYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSTENIFHO BBHIOMPATh ONTHUMANbHYIO (OPMY HpecTaBiIeHUs WH(POpMALUU (CXEMBI,
rpaduku, TuarpaMmsl, TaOJIULbL, PUCYHKU U IPYTHUE);

UCIIOJIb30BaTh HAy4YHBIM $3bIK B KauyeCcTBE CpEACTBA INpU paboTe € XUMHUYECKOH
uHbopMalMell: MNPUMEHSATh MEXIpeAMETHble ((u3NYecKue H MaTeMaTH4YeCKHe) 3HaKu U
CHUMBOJIBI, (hopMyJibl, aOOpeBUATYypbl, HOMEHKIIATYPY;

UCIIOJIb30BaTh U MPeo0pa30BbIBATh 3HAKOBO-CUMBOJINYECKUE CPEACTBA HATJITHOCTH.

OByageHne yHMBepPCAJIbHBIMH KOMMYHHMKATHBHBIMH JeHCTBUSIMU:

3a/1aBaTh BONPOCHI MO CYLIECTBY 00CYXJ1a€MOM T€MbI B X0/1€ JUaJIOra W/WUIN TUCKYCCHUH,
BBICKA3bIBaTh HJI€H, (OPMYIUPOBATh CBOM MPEUIOKEHUS OTHOCHUTEJIBHO BBIIOJHEHHUS
MPEI0KEHHOM 3a/1a4u;

BBICTYIIaTh C INPE3EHTALMEN PE3yJbTaTOB MO3HABATEIBLHOW NEATEIBHOCTH, IOJyYEHHBIX
CaMOCTOSITEJIBHO WJIM COBMECTHO CO CBEPCTHUKAMHU TIpPU  BBIIOJHEHUH XHMHUYECKOTO
9KCHEPUMEHTa, NPAKTUYECKON paboThl MO MCCIEJOBAHUIO CBOMCTB H3yYaeMbIX BEIECTB,
peanmu3anuu y4eOHOTO IMpoekTa U (HOPMYITHPOBATH BBIBOJIBI 10 pE3yjbTaTaM MpPOBENEHHBIX
UCCIIeIOBaHUN yTEM COTIaCOBaHMS MO3ULMIA B X0/1€ 00CYX/IeHUS U 00MEHa MHEHHUSIMU.

OBiageHne YHMBEPCAJIbHBIMH PeryJsiTHBHBIMU 1efiCTBUAMM:

CaMOCTOSITENIBHO IUIAHUPOBATh M OCYIIECTBIIATH CBOIO IO3HABATENIBHYIO AEATENbHOCTb,
orpenenss e€ Menu W 3aJa4d, KOHTPOJIHMPOBATH M MO Mepe HEOOXOAMMOCTH KOPPEKTHPOBATH
npeJlaraéMblii alrOPUTM JIeHCTBUH NpU BBINOJHEHWU Y4YEOHBIX M MCCIEIOBATENbCKHUX 3a/ad,
BBIOMpaTh Hanbosee F3(PHEeKTUBHBIN CITOCOO MX PEIICHHs C YUYETOM IOyUYeHHUs] HOBBIX 3HAHHUN O
BEIIIECTBAX U XUMHUECKUX PEAKIIMSAX;

OCYLIECTBJISAITh CAMOKOHTPOJb CBOEHW JEATEJIbHOCTM Ha OCHOBE CcaMoOaHalu3a U
CaMOOLIEHKHU.

HNPEAMETHBIE PE3YJIBTATbBI
10 KJIACC

HpeI[MeTHBIe Ppe3yJibTaTbl OCBOCHUA KypCa «OpraHqucxaﬂ XUMHUSD» OTpaXaroT:



c(OpPMUPOBAHHOCTh TMPEACTABICHUN O XHUMUYECKOW COCTaBISIONIEH €CTECTBEHHO-
HayYHOW KapTUHBI MHUpPA, POJM XMMHH B TO3HAHWUU SBJICHUW TpUPOABI, B (HOPMHPOBAHUU
MBIIUICHUST U KYJIbTYpPhl JHYHOCTH, €€ (YHKIIMOHATLHOW TPAaMOTHOCTH, HEOOXOIUMOW st
pelIeHHs MpPaKTUYEeCKHX 3a7ad U DSKOJOTMYEeCKM OOOCHOBAaHHOIO OTHOIIEHHS K CBOEMY
3JI0pPOBBIO U IPUPOJIHOM cpene;

BJIAQJICHUE CHCTEMOM XWUMHYECKMX 3HAHUM, KOTOpas BKIKYAECT: OCHOBOIOJIATAOIINE
HOHATHUS (XUMHUYECKUH 3JIEMEHT, aToM, 3JIEKTPOHHAs: 000JI04Ka aTOMa, MOJIEKyJia, BaJIEHTHOCTbD,
IEKTPOOTPHUIATEILHOCTh, XMMHYECKasi CBfA3b, CTPYKTypHass Qopmyna (pa3BépHyTas u
COKpali€HHas), MOJIb, MOJISIpHAs Macca, MOJAPHBIA 00BEM, YITIEPOIHBIA  CKEJeT,
(yHKIMOHANBHAS Tpyla, pagukaji, U30Mepus, HW30Mepbl, TOMOJIOITMYECKUN psll, TOMOJIOTH,
YTIEBOAOPOABI, KMCIOPOA M a30TCOAEPIKAIINE COCAUHEHHS, MOHOMED, MOJIUMEP, CTPYKTYpPHOE
3BEHO, BHICOKOMOJIEKYJISIPHBIE COCIMHEHMS]); TEOPUN U 3aKOHBI (TEOPUs CTPOCHUS OPraHUYECKUX
BemectB A. M. bytnepoBa, 3akOH COXpaHEHHMs MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJINYECKUH SI3bIK XMMHUHU; MHPOBO33PEHUECKHE 3HAHUS, JIEKAIIHME B OCHOBE IMOHHMMAaHUS
OPUYMHHOCTU U CUCTEMHOCTH XMMHUECKUX SIBICHUH, (PaKTOJIOrMYECKUE CBEIEHUS O CBOWCTBAX,
COCTaBe, OJyYEeHUH 1 0€30aCHOM MCIOJIb30BaHNHU BaXKHEUIIUX OPraHNUYECKHUX BEIIECTB B OBITY
Y IIPAKTUYECKOM IEATENBHOCTH YEI0BEKA,

c(OpMUPOBAHHOCTh YMEHUI BBIABIIATH XapaKTEepHbIE MPU3HAKH MOHATHI, yCTaHABIMBAThH
UX B3aUMOCBSI3b, UCI0JIb30BaTh COOTBETCTBYIOINE TIOHATHS [IPU ONIMCAHUM COCTaBa, CTPOCHHUS U
MIPEBPAILCHUI OPTaHUYECKUX COEAUHEHMII;

c(OPMHPOBAHHOCTh YMEHHUH MCIIOJIb30BaTh XUMHUYECKYI0 CHUMBOJMKY JUIsl COCTaBJICHUS
MOJIEKYJISIPHBIX M CTPYKTYpPHBIX (pa3BEPHYTOH, COKpAIIEHHOI) (OpMYIJT OpraHMYECKUX BEILECTB
U YpaBHEHUU XMUMHYECKUX PEaKLMW, U3rOTaBIUBATh MOJEIU MOJIEKYJ OPIraHMYECKUX BEILIECTB
JUISL WJUTIOCTPALIMHM UX XUMUYECKOTO U MIPOCTPAHCTBEHHOT'O CTPOCHHSI,

c(hOpMHUPOBAHHOCTh YMEHHUI yCTaHABIUBATH MPUHAIIICKHOCTh U3yUYEHHBIX OPTaHUYECKHX
BEUIECTB IO MX COCTaBy U CTPOCHUIO K ONPEIeNIEHHOMY KJacCy/Tpymnie COeAMHEHUN
(YrneBogopoJbl, KUCIOPOJX W  a30TCOJEpKAalllue  COEAMHEHHs, BBICOKOMOJEKYJISIPHBIE
COEIMHEHMs), JaBaThb UM Ha3BaHus Mo cucrematuueckor HoMeHknatype (IUPAC), a takxke
NPUBOJIUTH TPUBUAIBHBIE HA3BaHHs OTMAEIHHBIX OPraHUYECKHX BEIIECTB (ITWUJICH, MPOMHIEH,
aleTUJIEH, STWIEHIJIUKOJb, TIUUEPUH, (QeHod, (opMaibAeruj, aleTaabAerui, MypaBbUHas
KHUCJIOTA, YKCYCHAsl KUCIIOTa, OJIEMHOBAsl KHCIIOTA, CTE€APUHOBAsI KHUCIOTA, TIIOK03a, QPYyKTO3a,
Kpaxmall, 1eJUTI0JI03a, TIIUIHIH);

c(OpPMUPOBAHHOCTh YMEHHS OINPEAENATh BHUIbI XUMHUYECKOW CBS3M B OPraHUYECKHX
COEIMHEHUSIX (OIMHAPHBIE U KPATHBIE);

c(OpPMUPOBAHHOCTh YMEHHSI TPUMEHATH IMOJOXKEHHUS TEOPUU CTPOSHUS OPraHUYEeCKHX
BemectB A. M. BytiepoBa st 0ObsSICHEHUS 3aBUCUMOCTH CBOWCTB BEIIIECTB OT MX COCTaBa U
CTPOEHHSI; 3aKOH COXPAaHEHHUSI MACChI BEILIECTB;

c(OPMHPOBAHHOCTh YMEHHH XapaKTEpU30BaTh COCTaB, CTPOEHHUE, (HU3MUECKUE U
XUMUYECKHE CBOMCTBA TUIMMYHBIX MPEACTABUTENECH PA3IMUHBIX KJIACCOB OPIaHUYECKUX BEILECTB
(MetaH, 3TaH, JTWICH, NPONWICH, aleTWwieH, Oyramuen-1,3, merwiOyramuen-1,3, OeH3ou,
METaHOJ, 3TaHOJ, ATUJICHTIUKOIb, TIUIEPUH, (EHON, aleTalbIeru]l, MypaBbiUHasl U YKCyCHas
KHUCJIOTBI, TJIOKO3a, Kpaxmal, LeJI0I03a, aMHHOYKCYCHas KHUCIIOTa), WJUIIOCTPUPOBAThH
TEHETUYECKYIO CBSI3b MEXJY HUMHU YPAaBHEHHUSMH COOTBETCTBYIOIIMX XUMHUYECKUX PEAKUUN C
UCTIOJIb30BaHUEM CTPYKTYPHBIX (HOpMyIT;

c(OpPMUPOBAHHOCTh YMEHHUSI XapaKTEepPH30BaThb HCTOUYHUKHU YTIEBOJOPOAHOTO CBHIPBS
(medTh, TPUPOAHBIN Ta3, Yroib), CHOCOOBI MX MEepepabOoTKH M MPAKTUYECKOE NMpPUMEHEHHE
IPOAYKTOB MEpepaboOTKU;

c(OpMUPOBAHHOCTh YMEHUN MPOBOAUTH BBIYMCIEHUS [0 XHMUYECKUM YpPaBHEHUSIM
(Maccbl, 00bEMa, KOJIMYECTBA MCXOAHOTO BEIIECTBA MM MPOAYKTa PEaKUUU MO HU3BECTHBIM
macce, 00bEMyY, KOJIMUYECTBY OJJHOI'O U3 UCXOJHBIX BEIIECTB WIH NIPOTYKTOB PEaKLUN);



c(hOpMUPOBAHHOCTh YMEHHI BJIa/IETh CUCTEMOI 3HaHUN 00 OCHOBHBIX METOJaX HAyIHOTO
MO3HAHUSI, HCIOJb3YEMbIX B XHMHUU TMPH H3YUYCHUM BEHIECTB M XUMHYECKHX SIBJICHHI
(mabmrofeHune, W3MEpeHUE, OJKCIEPUMEHT, MOJEIUPOBAHNE), HCIOIb30BaTh CHUCTEMHBIC
XUMHYECKHUE 3HAHUS JJIsl TPUHATHS PEIICHUN B KOHKPETHBIX )KU3HEHHBIX CUTYalHsIX, CBA3aHHBIX
C BEILIECTBAMU U UX IPUMEHECHHUEM;

c(hOopMUPOBAHHOCTh YMEHHUI COOJIIOAATh MpaBUjIa MOJIb30BAHUS XUMHUYECKON MOCYA0U U
1ab60paToOpHEIM 000pYyI0BaHUEM, a TAKXKe MpaBuiia 0OpallleHus ¢ BEIIECTBAMHU B COOTBETCTBUU C
WHCTPYKIUSAMH 110 BBITIOJIHEHHIO JTA00OPATOPHBIX XUMUYECKUX OTIBITOB;

c(OpPMUPOBAHHOCTh YMEHUU TJIAHUPOBATh M BBINOJHATh XHUMHUYECKUNA DKCIEPUMEHT
(mpeBpaieHnsi OpraHUYECKUX BEIIECTB MPH HArpEBaHUH, MOJYYEHUE dTUJICHA U M3YYCHHE €ro
CBOMCTB, KAaueCTBEHHBbIC PEAKIIMH OPraHMYECKHX BEIIECTB, JCHATypalus OeIKoB Tpu
HarpeBaHWH, [BETHBIC PEAKIIMH OEJIKOB) B COOTBETCTBUU C INMpaBUJIAMU TEXHUKH 0€30MacHOCTH
npu OOpallleHUH C BEIIeCTBAMHU U JIA0OPATOPHBIM O0OPYIOBAHUEM, MPEICTABISTh PE3YIbTAThI
XUMUYECKOTO JKCIIEpUMEHTa B (OpME 3amuCH YPAaBHEHHH COOTBETCTBYIONIUX pEAKIUN H
(hopMynHUpOBaTh BHIBOJIBI HA OCHOBE STUX PE3yJIbTATOB;

c(hOpMUPOBAHHOCTh YMEHUW KPUTHUYECKUA aAHAIM3UPOBATH XMMHUYECKYI0 HH(GOpPMAIIHIO,
MOJTy4aeMyI0 U3 Pa3HbIX HCTOUYHUKOB (CpeacTBa MaccoBoil nHdopmanmu, UHTEpHET U ApYTUX);

c(OpMUPOBAHHOCTh YMEHHUI COONMIOJaTh MpaBUiIa HKOJOTMYECKU IIeJIeCO00pa3HOro
MOBECHUs B OBITY M TPYAOBOM [EATEIHHOCTH B IENSIX COXPAHEHHUS CBOErO 3/I0POBbSI U
OKpYKaIoIIel MPUPOJHON CpPEbl, OCO3HABATh OMACHOCTh BO3JECHCTBHUS HA YKUBBIE OPraHU3MBI
ONpeNEeEHHBIX OPraHUYECKUX BELIECTB, MOHMMas cMbica nokaszarens IIJIK, moscHsaTs Ha
npuMepax CrocoObl YMEHBIICHUS M MPEIOTBPAICHUSI UX BPEIHOTO BO3JICUCTBHUS HA OPTaHU3M
YEJI0BEKA;

JUIsT 00YYaIOIIUXCS C OTPAHMYCHHBIMU BO3MOXHOCTSIMHU 370POBBS: YMEHUE TPHUMEHSITH
3HaHHUS 00 OCHOBHBIX JOCTYIHBIX METO/IaX MO3HAHUS BEIIECTB M XUMHUYECKHX SBICHUIA;

JUISL CIIETIBIX M CJIa0OBUAALIMX OOy4arolUXcs: YMEHHE MCIONb30BaTh pelbedHO-
TOUCYHYIO cucTeMy ob6o3HaueHuit JI. bpaiins ans 3anvucu xumudeckux Gpopmy.

11 KVIACC

[IpenmeTHbie pe3ynbTaThl OCBOEHHS Kypca «OOmas W HeopraHuyeckas XUMHS)
OTPaXKAKOT:

c(OpPMUPOBAHHOCTh TMPEJACTABICHUNA: O XHMHYECKOH COCTaBJISIONIEH €CTeCTBEHHO-
HAyYHOW KAapTUHBI MHpA, POJIM XWMHU B IO3HAHWUW SIBJICHHUHA TPHUPOIBLI, B (HOPMUPOBAHUU
MBIIUIEHUST U KYJIBTYpPBhl JMYHOCTH, €€ (YyHKIMOHATBLHOM TPAaMOTHOCTH, HEOOXOIUMOW st
pelieHus TMPaKTUYECKHX 3aJad U JKOJOTHYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3I0POBBIO U IPUPOJHOM cpefie;

BJIAJICHUE CHCTEMOM XHWMHYECKMX 3HAHUH, KOTOpAsl BKJIOYAET: OCHOBOIIOJAraoIINe
MOHATHUS (XUMHYCCKUH 3JIEMEHT, aTOM, U30TOII, S-, P-, d- AJICKTPOHHBIC OPOUTAIM aTOMOB, HOH,
MOJIEKYyJIa, MOJIb, MOJISIPHBIA OOBEM, BAJIGHTHOCTh, JJIEKTPOOTPUIIATEIBHOCTh, CTEIEHBb
OKHCJICHUSI, XUMHYECKass CBs3b (KOBAJICHTHAs, HWOHHAS, MeETa/uIMuecKas, BOIOPOJIHA),
KpUCTAJUIMYECKAss  pPEIIETKA, THUIBl XUMHYECKUX  PEaKUUW, PacTBOp,  AJIEKTPOJIUTHI,
HE3JIEKTPOJIUTHI, SJCKTPOJUTUYECKAs TUCCOLMAIUSA, OKUCIUTENIb, BOCCTAHOBHUTEIb, CKOPOCTh
XUMUYECKOM  peaklMH, XHUMHUYECKO€ paBHOBECHE); TEOPUU M  3aKOHBI  (Teopusd
3IIEKTPOJIUTHYECKON AuccolManuu, Tnepuoandeckuid 3akoH JI. WM. MenaeneeBa, 3akoH
COXpAHEHHUs MAacChl BEIIECTB, 3aKOH COXPAHEHUS M MPEBPAIICHUS JHEPTHHU MPU XUMUYECKUX
peaknusIX), 3aKOHOMEPHOCTH, CHMBOJIMYECKHH S3BIK XHMHH, MHPOBO33PEHUYCCKHUE 3HAHUS,
JeXaluye B OCHOBE IIOHMMAaHWS TPUYUHHOCTH M CHUCTEMHOCTH XWUMHYECKHX SIBIICHUH,
(hakTONOrMUECKUe CBEJICHUSI O CBOMCTBAX, COCTaBe, MOJyYeHUU U O€30MacHOM HCIOJIb30BAHUU
BaXHCHIIINX HEOPTaHUIECKUX BEIICCTB B OBITY M MPAKTUYCCKON JISATEIBHOCTH YEIIOBEKa,



c(OPMHPOBAHHOCTh YMEHHUH BBISBIIATh XapaKTE€pPHbIE MPU3HAKH MOHATHUH, yCTaHABINBAThH
UX B3aMMOCBS3b, UCIOJIb30BaTh COOTBETCTBYIOIIME MOHATHUS MPH ONMHMCAHUM HEOPTraHMYECKHX
BELIECTB U UX NPEBPAILLECHUN;

c(OpMUPOBAHHOCTh YMEHHM HCIOJIb30BaTh XUMHUYECKYIO CHUMBOJIMKY JUISl COCTABIICHUS
¢opMyn BellecTB M ypaBHEHHH XHMHYECKHUX PEAKIMH, CHUCTEeMAaTHYECKYyl0 HOMEHKIIATYpy
(IUPAC) u TpuBHManbHbIE Ha3BaHUS OTHEIbHBIX HEOPraHWYECKUX BEIIECTB (yrapHbId ras,
YTJIEKUCHBIA Ta3, aMMHUaK, TaléHas W3BECTb, HErall€Has W3BECTb, IIUTbEBas COAa, NMUPUT U
ApyTHe);

c(OPMHPOBAHHOCTh YMEHUI ONpeeNsiTh BAICHTHOCTb U CTETIEHb OKUCICHUS XUMUYECKUX
3JIEMEHTOB B COEIMHEHUSAX PA3IMYHOIO COCTaBa, BUJ XMMHUUYECKOH CBSI3U (KOBaJEeHTHAs, NOHHAs,
METAJIJINYECKasl, BOJOPOAHAsA) B COCAUHEHMSIX, TUI KPUCTAIJIMYECKONH PEIIETKH KOHKPETHOIO
BellecTBa (aTOMHas, MOJEKYJspHas, MOHHAs, METaJUIMYecKas), XapakTep Cpelasl B BOJHBIX
pacTBOpax HEOPraHMYECKUX COCIUHEHMI;

c(OpMHUPOBAHHOCTh YMEHUHN yCTaHABIMBATh MPUHAJIEKHOCTh HEOPraHUYECKHUX BEIIECTB
IO UX COCTaBY K ONpeeNEHHOMY KJIacCy/TpyIIie COeTUHEHUH (IPOCThIe BEIIECTBA — METAJLIbI U
HEMETAaJlJIbl, OKCH/JIbl, OCHOBAHHUS, KUCIOThI, aM(OTEpHbIE TUAPOKCUABI, COIH);

c(OPMHPOBAHHOCTh YMEHHMH pacKpbIBaTh CMBICT Iepuoandeckoro 3akona J[. W.
MenzaeneeBa U JIEMOHCTPUPOBAaTH €r0  CHUCTEMATU3UPYIOLIYIO, OOBSCHUTEIbHYI0 U
HIPOTHOCTUYECKYIO (DYHKIINY;

c(OpPMUPOBAHHOCTh ~YMEHHUI  XapaKTepU30BaThb dJJEKTPOHHOE CTPOEHHE aTOMOB
XMMHUYECKHX 3JIeMeHTOB 1-4 nepuonos [leproauueckoii cucteMbl XUMHUYECKUX eMeHTOB /1. 1.
MenzeneeBa, UCHONB3YS MOHSATHS «S-, p-, d-DJIEKTPOHHBIE OpPOUTANINY, «IHEPreTHUUECKUE
YPOBHM», OOBSACHATH 3aKOHOMEPHOCTH M3MEHEHHUS CBOWCTB XHMHYECKHUX 3JEMEHTOB MU UX
COEMHEHMH 1o nepuoAaM U rpynmnam [lepuoauyeckoil cHCTEMbl XUMUYECKUX AeMeHToB /. U.
MeHnpeneeBa;

c(OpMUPOBAHHOCTh YMEHHUIl XapaKTepu3oBaTh (OMHUCHIBATH) OOIIME XMMHYECKUE
CBOICTBA HEOPraHMYECKUX BEIIECTB Pa3JIMYHBIX KJIACCOB, IOATBEPXKAATH CYLIECTBOBAHUE
TEHETUYECKOM CBA3M MEXJIy HEOpraHMYeCKHMHU BEIIeCTBAaMU C TIOMOIIbIO ypaBHEHUN
COOTBETCTBYIOIINX XUMUYECKUX PEAKIUI;

c(OpMUPOBAHHOCTh YMEHUS KJIacCCHU(PUIMPOBATh XUMHUECKHE PEaKUUU [0 Pa3IndHbIM
OpU3HaKaM (YUCIy M COCTaBy pearupyrolux BeIIeCTB, TEIUIOBOMY 3((deKTy peaxiuu,
U3MEHEHUIO CTENIeHEeH OKMCIIEHMSI 3JIEMEHTOB, OOPaTUMOCTH PEaKIMy, YYaCTHIO KaTalu3aTopa);

c(OPMHPOBAHHOCTh YMEHHUI COCTABIIATh YPAaBHEHHs PEaKLUN pa3IMYHBIX TUIIOB, OJIHBIE
U COKpalIéHHbIE YPaBHEHUS PEaKIUii MOHHOTO OOMEHA, YUHUTHIBAsl YCIOBUS, NMPH KOTOPBIX ITH
peaklMu UIYT 10 KOHLA;

c(OpPMUPOBAHHOCTh YMEHUN NPOBOAUTH PEAKIUH, IMOATBEPKAAIOIINE KayeCTBEHHBIN
COCTaB pa3JIMYHBIX HEOPraHWYECKUX BEIIECTB, pACIO3HABaThb ONBITHBIM NYTEM HOHBI,
IPUCYTCTBYIOIIKE B BOJHBIX PACTBOpPaxX HEOPraHUYECKUX BEILECTB;

c(hOpMUPOBAHHOCTh YMEHHUH pPACKPBIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakuuii HOCPEACTBOM COCTaBJICHMSI 3JIEKTPOHHOr0 OanaHca ATUX PEeaKIHii;

c(hOpMUPOBAHHOCTh YMEHHUI OOBSACHATH 3aBUCUMOCTh CKOPOCTH XUMHYECKON PEaKIUu OT
pa3nuyHbIX (DAKTOPOB; XapaKTEep CMEIICHUS XHMHYECKOTO PABHOBECHS B 3aBUCHMOCTH OT
BHemHero Bo3aeicTBus (nmpuniun Jle [larense);

c(OpMUPOBAHHOCTh YMEHHM XapaKTepU30BaTb XHUMHUYECKHE IPOLECCHI, JIEKalIUEe B
OCHOBE IMPOMBIIIJICHHOTO MOJIYYeHUs CEPHOU KHCIOTHI, aMMHaKa, a Takke cHhopMHUpOBaAaHHOCTH
IpeJCTaBICHUA 00 OOIIMX HAy4YHBIX HPUHLHUIAX M 3KOJOTMYECKHX MPOoOIeMax XMMHUYECKOIO
IPOU3BO/ICTBA;

c(OpMUPOBAHHOCTh YMEHUN NPOBOAUTH BBIYMCIEHUS C MCIOJIb30BAHUEM TOHATHUS
«MaccoBasi IO BEIIECTBA B PAcTBOpPE», OOBEMHBIX OTHOILIECHUIH Ta30B MNpPU XUMHYECKHX
peakuusax, Macchl BellecTBa WM 00bEMa ra3oB MO M3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce



WK 00bEMY OJIHOTO M3 YYaCTBYIOIIMX B PEAKIMH BELIECTB, TEIUIOBOro 3(PQeKTa peakuuu Ha
OCHOBE 3aKOHOB COXPAaHEHUS MaCChI BEIIECTB, MMPEBPAIICHUS 1 COXPAHEHUS SHEPTHH;

c(OpPMHPOBAHHOCTh YMEHUH COOJIIOATh MpaBUiIa MOJIb30BAHUS XUMHUYECKON MOCYA0H U
1abopaTOPHBIM 000PYIOBaHHEM, a TAK)KE MpaBUiia OOPAIEHUS C BEIIECTBAMHA B COOTBETCTBHUU C
MHCTPYKLHUSMHU 110 BBIIIOTHEHUIO J1a00PATOPHBIX XUMHUUECKUX OIBITOB;

c(OPMHUPOBAHHOCTh YMEHHWH IUTAHUPOBATh W BBINOJIHIATh XHUMHUYECKHH DKCIIEPHUMEHT
(paznoxeHue TepoKCHJAa BOAOPOJA B MNPHUCYTCTBUM KaTalu3aTropa, ONpeAeNiCHHE Cpe.bl
PacTBOPOB BEIIECTB C MIOMOIIHI0 YHHBEPCAILHOTO WHINKATOPA, BIMSHUAE PA3IMIHBIX (DaKTOPOB
Ha CKOPOCTh XMMMYECKOW pPEaKLUH, PeaklMd HMOHHOro OOMEeHa, KayeCTBEHHbIE PEaKLUUU Ha
cynbdar-, kKapOoHAT- U XJIOPHUI-aHUOHBI, HA KaTHOH aMMOHHS, PEIICHUE SKCIEPUMEHTATBHBIX
3agad no TemMam «Mertamas» U «Hemeramnabsl») B COOTBETCTBUM C NpPaBWIAMU TEXHHUKH
0€30MacHOCTH MpHU 00pallleHNH ¢ BELIECTBAMH U JIaDOpaTOPHBIM 000PYI0BaHUEM, NTPEACTABIATh
pe3yabTaThl XUMHYECKOTO HSKCIEpUMEHTa B (hopMe 3amucu ypaBHEHHUH COOTBETCTBYIOIIUX
peaxiwii 1 GOpMyYITHPOBAThH BHIBOJIBI HA OCHOBE ITHX PE3YJIHTATOB;

c(OPMHUPOBAHHOCTh YMEHMHA KPUTHYECKH AHAIM3MPOBATH XUMHUECKYIO0 HH(POPMALHIO,
NOJy4YaeMyl0 W3 pPa3HBIX HCTOYHUKOB (CPEICTBA MAacCOBOW KOMMYHHKanuu, MHTEpHET u
JIPYTHX);

c(OPMHPOBAHHOCTh YMEHHI COOJIOJATh TpaBWIa SKOJIOTHYECKH IIesIeco00pa3HOro
NOBEJICHUS B OBITY M TPYJOBOH JEATENBPHOCTH B LEISAX COXPAHEHHUS CBOETO 3JI0POBbS U
OKpY’Kalolel MPUPOJHON Cpelbl, OCO3HABAaTh ONMACHOCTH BO3/ICHCTBHS Ha JKUBBIC OPraHU3MBI
OTpeIeIEHHBIX BEIECTB, MOHUMasi cMblca mnokazartess [1/IK, moscHATh Ha mpuMepax CrocoObl
YMEHBIICHHUS U MPEIOTBPAIICHUS UX BPEIHOTO BO3ICHCTBUS HA OPTaHU3M YEJIOBEKa,

U O0YyYaroLIUXCs ¢ OrpaHMYEHHBIMH BO3MOXHOCTSIMM 370POBBS: YMEHHE NPUMEHSATH
3HaHUS 00 OCHOBHBIX JIOCTYITHBIX METO/IaX MTO3HAHMUS BEIIECTB M XMMUYCCKHX SIBICHUI,

JUIs  CJeNbIX W CcAa0OBUIAMIMX OOYyYaroIUMXCA: YMEHHME MHCIOJIb30BaTh pelibeHO-
TOUEYHYIO cucTteMy 006o3HaueHuit JI. bpaiins ans 3anucu xumMuyeckux Gopmy.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KVIACC

Ne
n/n

HaunmenoBanue
pa3aesioB u TeEM
NPOorpamMmmbl

KoanuyecTBO 4acoB

Bcero
padoThI

KonTpoabHbie

IIpakTnueckune
padoThI

DJIEeKTPOHHbIE
(uudgposbie)
o0pa3oBaTejibHbIE

pecypcsl

Pa3n

e 1. Teopernueckue 0OCHOBbI OPraHMYeCKOM XMMHH

1.1

[Ipenmer
OPraHU4YeCKON XUMHH.
Teopust ctpoeHus
OpraHUYECKUX
coenuHeHu A. M.

bytieposa

‘ Hroro no pazgeny

‘ Paznea 2. YrieBoaopoabl

2.1

[IpenenbHbie
YIJIEBOIOPOIBI —
AJTKaHBI

2.2

HenpenensHubie
YIIIEBOIOPOIBL:
AJIKEHBI, AJIKAIUCHBI,
AJIKUHBI

23

ApomaTtnueckue
YTIE€BOAOPOIbI

24

[Tpuponueie
NCTOYHHUKU
YIJIEBOJOPOOB U UX
nepepaboTka

‘ Hroro no pazgeny

3

‘ Paznea 3. Kuciaopojacoaepskaniue oprannieckue coeIMHeHust




‘ 3.1 H Cruptsl. Denoun H 3 H H H
AJLIeruael.
3.2 || KapOoHOBBIE KHCIOTHI. 7
Crnoxxubie 3¢upbl
‘ 3.3 H YraeBosl H 3 H 2 H H
‘ Wroro no pazneny H 13 H
‘ Pa3znen 4. A3oTcoaepskaniue oprannyeckie coeJuHeHUust
AMUHBI.
4.1 || AMUHOKHUCIIOTBHI. 3
benku
‘ Hroro no pazgeny H 3 H

‘ Paspnen S. BoicOoKOMOJIEKY IsIpHbIE COeIMHEHUS

IImacTmaccsol.

31 Kayuyku. Bonokna 2
‘ Wroro no pazueny H 2 H
OBILIEE KOJIMYECTBO 34 3

YACOB I10 ITPOTPAMME




11 KJIACC

KoaunuyecTBo 4acoB

DJICKTPOHHBIE
e HaumeHoBaHue (wnppoBbIe)
/| PA31EII0B 1 Tem Beero Kontpoasnsie | [IpakTnueckue oBpasoBaTeTbHbIE
" NporpamMMmsl padoThI padoTbl pecypebi
Pa3znedn 1. TeopeTuueckue 0CHOBBI XUMHH
CrpoeHue aToMOB.
[Tepuonuueckuii 3aKOH U
1.1 [Tepuonnueckas 3
CUCTeMa XUMHYECKHX
anemeHToB /l. .
Menpgeneena
12 Crpoenue BeniecTna. 4
" || MHoroobpasue BelecTn
‘ 1.3 H XUMHUYECKUE PEAKIUU H 6 H 1 H 1 H ‘
‘ Htoro no pazaeny H 13 H H H ‘
‘ Pa3pnen 2. Heoprannueckasi Xumust ‘
2.1 | Merannm | 6 | | 1 | |
2.2 || Hemerammer | 9 | 1 | 1 | |
CBsi3p HEOPTaHUYECKUX
2.3 || 1 OpraHNYECKHUX 2
BEIIECTB
‘ Hroro no pazgeny H 17 H H H ‘
‘ Pa3znen 3. Xumus v :Ku3Hb ‘
‘ 3.1 H XWUMUSA U )KU3Hb H 4 H H H ‘
‘ Htoro mo pazneny H 4 H ‘
OBIIEE KOJIMYECTBO 34 ) 3

YACOB I10 ITPOTPAMME







ITOYPOYHOE IIVTAHUPOBAHUE
10 KVIACC

Ne
n/n

Tema ypoka

KoanuyecTBO 4acoB

KonTpoabHbie

Bcero
padoThI

IIpakTnueckue
padoThI

JlaTa
U3yYeHUs

DJIeKTPOHHbIE
uupposeie
oOpa3oBaTejibHbIE

pecypcebl

[IpenmeT opraHnyecKoOil XUMUH,
€€ BOBHUKHOBEHUE, Pa3BUTUE U
3HAYCHHE

Teopus ctpoeHus opraHU4eCKUX
coenunenuit A. M. Bytneposa, eé
OCHOBHBI€ MOJIOKECHHUSI

IIpencraBnenue o
KJIacCU(UKALUN OPraHUYECKUX
BemiecTB. Homenkiatypa
(cucremartuyeckasi) u
TpHUBHAJIbHBIC Ha3BAHUSA
OpPTaHUYECKUX BEIIECTB

AJIKaHBI: COCTaB U CTPOCHHE,
TOMOJIOTHUYECKUM Psif

Meran u 3TaH — OpocTenime
MIPEACTABUTENH AJIKAHOB

AJIKEHBI: COCTaB U CTPOCHHUE,
CBOMCTBA

OTUJEH U IPONUIEH —
IIPOCTENIINE NTPEACTaBUTEIN
AJIKCHOB

[TpakTuyeckas padora Ne 1.
«[lomy4enue sTrneHa n u3y4eHue
€ro CBOMCTB)




Aunkanuensl. byranuen-1,3 u
MeTunoytanuen-1,3. [lomyuenue
CHUHTETHYECKOr0 KaydyKa U
PE3UHBI

10

AJIKHMHEBI: cOCTaB U 0COOCHHOCTH
CTPOCHHUS, TOMOJIOTHYECKHH PSII.
AnleTHIIeH — NPOCTENIINM
MIPEACTABUTEND AIKHHOB

11

Bpluncnenus no ypaBHEHHUIO
XUMHYECKON peaKiuu

12

ApeHbl: 6€H301 U TOIYOIL.
TOKCHYHOCTh aPEHOB

13

T'enetnueckas cBA3L
YTJIEBOJOPOAOB, IPUHAICKALIUX
K pa3JIMYHBIM KJaccaMm

14

[TpuponHBIE HCTOYHUKI
YIJIEBOJOPOJOB: IPUPOAHBIN ra3
U MOy THBIE HE(TSIHBIE T'a3bl,
HEPTH U IPOTYKTHI €€
nepepaboTKH

15

[TpupoHbIE HCTOUHUKHI
YIJIEBOJOPOIOB: MPUPOIHBIN a3
Y TIONYTHbIE HE(PTAHBIE T'a3bl,
He(Th U MPOAYKTHI €€
nepepadoTKu

16

Kontposbnas paboTta o pazaerny
«YTIIEBOIOPOIBD»

17

[IpenenbHble OAHOATOMHBIE
CIIUPTHI: METAHOJ M STAHOI.
Bogopoanas cBsi3b

H MHOroaTOMHBIE CITIUPTHI:




H STHJICHTJIUKOJIb U MNIMLEPHH

19

denou: CTPOCHUC MOJICKYIJIbI,
(1)I/I3I/I‘ICCKI/IG 1 XUMHWYCCKHEC
CBOﬁCTBa, IMPUMCHCHUC

20

Anpaeruast: hopMaIbIaeTUa U
areTanbaerug. AeToH

21

OAHOOCHOBHBIE MPeAETbHbIC
KapOOHOBBIE KUCJIOTHI:
MypaBbUHAS U YKCYCHasI

22

[TpakTuyeckas padora Ne 2.
«CBoiicTBa pacTBOpa YKCyCHOM
KHCIIOTBD»

23

CreapuHOBas U OJICMHOBAs
KHCJIOTBI, KaK MPEICTaBUTEIIH
BBICHINX Kap6OHOBI>IX KHUCJIOT

24

MBbl1a KaKk cOJIM BBICIIMX
KapOOHOBBIX KHCIIOT, X MOIOIIEE
JIEUCTBUE

25

Crnosxubie 3¢upbl Kak
MIPOU3BOIHBIE KAPOOHOBBIX
KUCTOT. [ MApOIH3 CII0KHBIX

s¢dupoB

26

Kupsr: ruponus, NpuMeHEHHE,
OuosioruuecKas poJib )KUPOB

27

VYTaeBoasl: COCTaB,
kinaccudukanus. Baxuennme
MIPEACTaBUTENH: TII0K03a,
dbpykTO3a, caxapo3a

28

Kpaxman u nemironosa kak
MIPUPOJHBIE MOJTUMEPBI

H KonTponbHas paboTa no pazaeny




«Kucnopoaconepxaiiue
OpPraHUYECKUE COCTUHEHHUSD/
Bcepocculickas npoBepoyHas
pabota

30

OO01ast xapakTepucTUKa
a30TCOAEPIKAIIUX OPTaHUIECKUX
coeauHeHui / Beepoccuiickas
npoBepoyYHas pabora

31

‘ AMUHBI: METHJIAMHWH M aHUIUH

32

OpraHUYECKUE COCTMHEHUS, UX
OHOJIOrHYECKOE 3HAYCHHE.
Ilentuasl. benku kak mpupoHbBIE
BBICOKOMOJIEKYJISIPHBIE
COCIUHEHHUS

AMMHOKHCIIOTHI KaK aM(pOTEpHBIE

33

OCHOBHBIC IIOHATHA XUMHUHU
BBICOKOMOJIEKYJISIPHBIX
COE€IMHEHUN

34

OCHOBHBIG METOAbI CUHTE3a
BBICOKOMOJICKYJIIPHBIX
coequnenuii. IlmacTMaccel,
Kay4yKH, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB I1O
[TPO'PAMME

34




11 KJIACC

Ne
n/n

Tema ypoka

KoaunuecTBo yacoB

KoHTpoJbHbIe

Bcero
padoThbI

IIpakTHyeckue
padoThbI

Jara
HU3yYeHUs

DJICKTPOHHBIE
uugposbie
o0pa3oBaTe/ibHbIE

pecypchl

XHUMHUYECKHH dIIEMEHT. ATOM.
DneKTpoHHasi KOHPUTypalys aTOMOB

[Tepuonuueckuii 3aKOH U
[lepuoanueckas cucTeMa XMMHUYECKUX
anemeHToB 1. . MenaeneeBa, ux CBS3b
C COBPEMEHHOM TeOpHeil CTpOeHUs
aTOMOB

3aKOHOMEPHOCTH U3MEHEHMS CBOWCTB
XUMHNYECKHUX IJIEMCHTOB U UX
COEMHEHMI 110 TPYIIIIaM U IIEPUOJIAM.
3HaYeHHE EPUOJUUECKOr0 3aKOHA U
CUCTEMBI XUMHUYECKUX 31eMeHTOB J[. 1.
MeHeneeBa B pa3BUTHH HAYKH

CrtpoeHue BelecTBa. XUMUYECKast
CBA3b, eé BHUABI, MCXaHHU3MbI
00pa3oBaHMs KOBAJECHTHOU CBSI3H.
Bogopoanas cBsi3b

BaneHTHOCTD.
DJIEKTPOOTPULIATENBHOCTE. CTENEHb
OKHCJICHUS. BemecTBa MOJIEKYJISIPHOTO
Y HEMOJICKYJISIPHOTO CTPOCHUS

[lonsiTHE O NUCTIEPCHBIX CUCTEMAX.
HctuHHBIE ¥ KOJUTOUIHBIC PACTBOPHI.
MaccoBasi 107151 BEIIeCTBa B pacTBOPE

Knaccudukanms 1 HoOMeHKIaTypa
HEOPraHUYECKUX COCIMHEHUN.




I'enermueckast cBA3b HCOPTraHNUYCCKUX
BCHICCTB, PA3JIMYHBIX KJI4ACCOB

Knaccudukanmst XuMuueckux peakimia
B HEOPTaHWYECKON M OpraHu4eCcKOn
XUMUHU. 3aKOH COXPAHEHHUS MaCChI
BEILIECTB; 3aKOH COXPAaHCHUS U
MIpEBPAIICHUS YHEPTUU TIPU
XUMHUYCCKUX PEAKITUAX

Ckopoctb peakiun. O6paTuMeie
peakimy. XHMAYECKOE paBHOBECHE

10

[IpakTuueckas pabora Ne 1. «Bausaue
pa3auyYHbIX (PAKTOPOB HA CKOPOCTh
XUMHUYECKON peaKIfm»

11

DNEeKTPOIUTHYECKAS JUCCOLIUALIMS.
ITonsiTHIE O BOIOPOAHOM IOKA3aTeIIe
(pH) pactBopa. Peakunu noHHOTO
obmena. ['uaponn3 opraHuYeCcKux 1
HEOPraHMYECKUX BEILECTB

12

OKHCIUTENEHO-BOCCTAHOBUTEIILHBIC
peakuuu. [lonsatue o0 snexkTponuze
pacIuIaBoOB U pacTBOPOB COJIEH

13

KontponbHas paboTa mo pazaery
«TeopeTrndyeckre OCHOBBI XUMHM»

14

MeTaniel, UX TOJIOKECHNE B
[Tepuonuueckoit cucreMe XUMUYECKUX
anemeHToB 1. . Meneneena u
0COOEHHOCTH CTpoeHus aToMoB. O01me
(hM3UYECKHE CBOMCTBA METAJIJIOB

15

CIrutaBel METAJLIIOB.
DNEeKTPOXUMHUYECKUH Psii HAPSXKEHUI
METAJIOB




16

XUMHYeCKHe CBOMCTBA Ba)KHEHIIINX
METaJUIOB (HAaTpUH, Kaaui, KaabIu,
MarHui, aJIOMUHUN) U UX COSUHEHUN

17

XHUMHUECKHE CBOICTBA XpOMa, MEAU U
HUX COeIUHEHUU

18

XuMU4JecKre CBOMCTBA IIUHKA, JKeye3a U
HUX COCOUHEHUN

19

[Tpaktudeckas padora Ne 2. "Pemenne
HKCHEPUMEHTANIBHBIX 337124 110 TeMe
«Meramab»"

20

HemeTannel, X IOI0KEHUE B
[Tepuoanueckoit cucTeMe XUMUYECKUX
anemenToB M. Y. Menaeneesa u
0COOCHHOCTH CTPOCHHUS aTOMOB

21

®uU3NYECKUE CBOKMCTBA HEMETAILIOB.
AJoTponus HeMeTauIoB (Ha puMepe
KHCIIOpoJ1a, cephl, hocdopa u yriieposa)

22

XHWMHYECKUE CBOMCTBA FAJIO€HOB, CEPhI
U UX COeJUHECHUN

23

XuUMUYeCcKUe CBOKCTBA a30Ta, hocdopa
U UX COCOUHEHUN

24

XHUMHYECKHE CBOMCTBA yIIIEpoa,
KPEMHHMS M X COEAMHEHUI

25

[IpumeHeHne BaKHEUIINX HEMETAJIIIOB
U UX COeUHEHUN

26

O000111eHIE U CUCTEMATU3AIIUS 3HAHUH
o teme «Hemeramiel». Beraucienus mno
ypaBHeHI/IflM XUMHUYCCKUX peaKqu/'I nu
TEPMOXHMHYCCKUE PACUETHI

27

[TpakTudeckas padora Ne 3. «Permenne
HKCIIEPUMEHTAIBHBIX 33/1a4 110 TeMe




"HemeTtamier'"»

28

KonTponbHas pabota no temam
«Metamiae» 1 «HemeTamisn)

29

Heoprannueckue u opranudeckue
kucioTel. Heoprannueckue u
OpPraHUYECKHE OCHOBAHUS

30

AmMoTepHbIe HeOpraHUYeCKHe U
OpraHUYECKUE COCTUHCHHUS.
I'enetnyeckas CBSI3b HEOPraHUUECKHUX U
OpraHUYECKUX BEIIECTB

31

Pone xumun B obecnieueHnn
9KOJIOTUYECKOH, SJHEPreTUYECKON U
IUILEBOM 0€3011aCHOCTH, Pa3BUTUU
MEIULIUHBI

32

[IpencraBienust 06 0OIIKMX HAYYHBIX
INPUHIUNAX POMBIIUIEHHOTO
IMMOJIYUCHU A BaXXHEHUIITIX BCIICCTB

133

H UYesioBek B MUpE BELIECTB U MATEPUAIIOB

—

34

H XUMHUS ¥ 3J0pOBbE YEIOBEKA

OBIIEE KOJIMYECTBO YACOB I1O
[TPOT'PAMME

34







MPOBEPSAEMBIE TPEBOBAHMS K PE3YJIbTATAM OCBOEHUA OCHOBHOM
OBPA3OBATEJIbHOM ITPOI'PAMMBbBI

10 KJIACC

Kon
IpoBEePSAEMOro
pe3yJabTara

IIpoBepsiemMble MpeIMeTHbIE Pe3yJILTAThI 0CBOCHHS] OCHOBHOM
o0pa3oBaTe/IbHOM NPOrpaMMBbl CpeIHero 001ero 0opa3oBaHus

1

TCOpeTI/I‘IeCKI/Ie OCHOBBI OpraHquCKOfI XUMHNHU

1.1

ChopMUPOBAaHHOCTh MPEJACTABACHUH O XHUMHYECKOH COCTaBIISIONICH
€CTECTBEHHOHAYYHOW KapTHHBI MHpa, POJIM XMMHMU B MO3HAHUU SIBICHUMN
npuponbl, B (HOPMUPOBAHUM MBIIUIEHUS W KYJIbTYPHl JTUYHOCTH, €€
(YHKIMOHATBPHOH  TPaMOTHOCTH,  HEOOXOAMMOM Ui pelIeHus
MPAKTUYECKUX 3a7ad U DSKOJOTHYECKM OOOCHOBAaHHOTO OTHOIICHHUS K
CBOEMY 3JI0POBBIO U IPUPOJHON cpeie

1.2

Brnanenue cucreMoM  XMMUYECKHMX  3HAHMM, KOTOpas  BKJIKOYAeCT:
OCHOBOTOJIAraloIne MOHSITUSA (Monekyna, BaJICHTHOCT,
AIIEKTPOOTPHULIATEIBHOCTD, CTETIEHb OKUCIIEHNS, XMMHUUYECKasl CBSA3b, MOJIb,
MOJISIpHAasl ~ Macca,  MOJIAPHBIH  O0BEM,  YIVIGPOJHBIA  CKEJET,
GyHKIIMOHATBHAS rpyIma, paaukai, U30MEpH, U30MEDBI,
TOMOJIOTUYECKUH  psil, TOMOJIOTH, YIJIEBOAOPOIBL, KHUCIOPOI- H
a30TCoJIepXKAIlME COEAMHEHUS, OWOJIOTUYECKH aKTHUBHBIE BEIIECTBA
(yrneBonpl, JXKHpBI, O€JIKH), MOHOMEp, MOJHUMEp, CTPYKTYpPHOE 3BEHO,
BBICOKOMOJIEKYJIIPHBIE ~ COCMHEHHUSA); TEOPUM U 3aKOHBI  (TEOpHs
XUMUYECKOTO CTPOEHUs opraHnyeckux BemectB A.M. bytieposa),
3aKOHOMEPHOCTH, CHUMBOJIMYECKUN SI3BIK XUMUH, (DAKTOJIOTHYECKHE
CBEJICHUSI O CBOWCTBaxX, COCTaBe, TMOJy4YeHMH U  Oe30MacHOM
UCIOJIb30BAHUU BAKHEHIINX HEOPTaHUYECKUX U OPTaHMYECKUX BEIIECTB B
OBITY U IPAKTHYECKOH J1eATEeIbHOCTH YeJIOBEeKa

1.3

ChopmHpoBaHHOCTH YMEHUH BBISIBIATH XapaKT€pHbIE MPU3HAKHU MTOHATHH,
YCTaHABIMBATh MX B3aUMOCBS3b, HCIOJIB30BaTh COOTBETCTBYIOLIUE
MOHATUS TpPU  ONHWCAHMM COCTaBa, CTPOCHHS M  IPEBpalICHUI
OpraHUYEeCKHUX COCIUHEHUM

1.4

c(OPMHPOBAHHOCTh YMEHUN HCMOJIb30BATh XUMUYECKYIO CUMBOJIMKY JUIS
COCTaBJIEHUS ~ MOJIEKYJSIPHBIX U CTPYKTYpHbIX  (pa3BEpHYTO,
COKpal€HHOW)  (opMyJqT  OpPraHMYECKMX BEIIECTB U ypaBHEHH
XUMHUYECKUX pEeaKlui, W3roTaBIMBaTh MOJEIU MOJIEKYJ OpPraHMYECKUX
BEUIECTB MJI WUIIOCTPALlMM HMX XHMHUYECKOTO M INPOCTPAHCTBEHHOIO
CTpOEHUS

L.5

CdhopmupoBaHHOCTH yMEHUI YCTaHABJINBATh MIPUHA]ICKHOCTD
U3yYCHHBIX OPraHWYECKHX BEIIECTB 10 HMX COCTaBY W CTPOCHHUIO K
onpeen€HHOMY Kilaccy (TpyIre) COeAMHEHUH (YTiIeBOOPOIbI, KUCIOPOT
U a30TCOJICPIKAIINE COCTUHCHHUS, BBICOKOMOJICKYJISIPHBIE COCIMHEHUS),
JlaBaTh M Ha3BaHUs 1Mo cuctemMatudeckoit HomeHknarype (IUPAC)

1.5

ChopMmupoBaHHOCT, YMEHUS OMPENCNATh BHUABI XUMHYECKOH CBS3U B
OpPraHUYECKUX COSAMHEHUSX (OJMHAPHBIC U KPaTHbIE)

1.6

ChopmMHrpoBaHHOCTH YMEHUSI NMPUMEHSTH: TMOJOKEHHUSI TEOPUU CTPOCHUS
opranundeckux BemectB A.M. BytnepoBa st 0ObsICHEHHSI 3aBUCUMOCTH
CBOMCTB BEIIECTB OT MX COCTAaBa M CTPOCHMS; 3aKOH COXPAHEHUS MacChl
BELIECTB

yl"J'IeBOIlopOI[BI. Kncnoponconepmamne u a30TcoAcCpKalme




OpraHNu4YCCKUC COCAUHCHUS. BI)ICOKOMOJ'ICK}’HHPHBIG COCAUMHCHUA

2.1

ChopmupoBaHHOCTE YMEHUH TNPUBOJWTH TPUBHAJIBHBIC HA3BaHUS
OTIENbHBIX OPraHWYECKMX BEIIECTB (ITWJICH, TMPOIWIICH, alleTHJICH,
STHJICHTJINKOb, TJIHICPUH, (EHON, (QOpMaIBIETHI, AaleTATbICTH],
MypaBbHHAs KHCJIOTAa, YKCYCHas KHCJIOTAa, OJICMHOBas  KHCJIOTa,
CTeapUHOBAs KUCJIOTA, TITF0K03a, PPYKTO3a, KpaxMaJl, EJUIF0J103a, TIIHIIHH)

2.2

ChopmupoBaHHOCT, yMEHHI XapaKTepU30BaTh COCTaB, CTPOCHHE,
bu3MYeCKHe W XHWMHYECKHE CBOWCTBA THIHYHBIX IPEICTaBUTEIICH
pPa3IMYHBIX KJIACCOB OPraHUYECKHX BEIIECTB (METaH, JTaH, JTWJIEH,
MpOMWIICH, amneTuieH, OyragueH-1,3, wmetwnOyraauen-1,3, OeH3od,
METaHOJ, ATAHOJ], ATHJICHTIUKOJb, TIUICPUH, (EHON, ameranbaeru,
MypaBbHMHAsA M YKCYCHas KHUCJIOTBHI, TJIOKO3a, Kpaxmals, I[eJUTi03a,
AMUHOYKCYCHasi KUCIIOTa)

23

ChopmupoBaHHOCT, yMEHHSI WILTIOCTPUPOBATh TE€HETHYECKYIO CBSI3b
MEXy TUIUYHBIMH NPEICTAaBUTEISIMHU PA3IUYHBIX KJIACCOB OPraHUYECKUX
BEIIECTB YPABHEHUSAMHU COOTBETCTBYIOIIMX XHMHUYECKUX pPEaKIUU ¢
MCIIOJIb30BaHUEM CTPYKTYPHBIX hOpMyII

24

CdopmupoBaHHOCTH YMEHHUSI XapaKTepu30BaTh HCTOYHUKU
YIIEBOJAOPOAHOTO CHIPbs (He()Th, MPUPOAHBIA Ta3, yroib), CIOCOOBI UX
nepepaboTKU U MPAKTHYECKOE MPUMEHEHHE MPOTyKTOB MepepadoTKH

XUMHS U KU3Hb. PacyéThl

3.1

ChopmupoBaHHOCT, YMEHHH BIIAJIETh CHUCTEMOW 3HAHHWA OO0 OCHOBHBIX
METOAAaX HAy4YHOrO MO3HAHHUA, WUCIOJIb3YEMBIX B XMUMHUHU IPU H3YYCHUH
BEIICCTB WM  XUMHYECKHX  SBJICHHWNA (HAOIMIOJCHWE, UW3MEpeHHeE,
AKCIIEPUMEHT, MOJICIMPOBAHKE), MCIOIb30BaTh CHCTEMHBIE XUMHUYECKHE
3HaHUS U1 NPUHATUS PEIICHUN B KOHKPETHBIX KU3HEHHBIX CUTYalHsX,
CBSI3aHHBIX C BEILIECTBAMH U X IPUMEHEHUEM

3.2

ChopmupoBaHHOCT,  yMEHMI  cOONMIOJATh  NpaBWia  MOJB30BaHUS
XUMHYECKON TMOCyn0ii M 1a00paTOpHBIM O00OpYAOBaHHEM, a TaKKe
npaBuiia oOpalleHus: ¢ BEIIECTBAMHU B COOTBETCTBUU C MHCTPYKIUSMU IO
BBIIIOJIHCHHUIO HaGOpaTODHLIX XUMHNYCCKHUX OIIBITOB

3.3

ChopMuUpOBaHHOCTh yYMEHUHM IUIAHUPOBATH M BBINOIHATH XUMHUYECKUN
OKCIIEPUMEHT (TIPEeBpaIlleHHsT OPTaHMYECKUX BEUIECTB INPH HAarpeBaHUM,
MOJIYYCHHUEC OTHUJICHA U H3YUYCHUC CTO CBOI>'ICTB, KauCCTBCHHLIC PCaKIUU
OpPraHWYECKHX BEIECTB, JCHATypaIys OCIKOB MPH HATPEBaHHH, I[BETHBIC
peakiuu OETKOB) B COOTBETCTBUHU C INPAaBHJIAMH TEXHUKHU OE30MACHOCTH
nmpu oOpalieHuH C BEIIECTBAMH M JIA0OPAaTOPHBIM 00OPYJIOBAHHEM;
NPEJCTaBIATh PE3yJbTaThl XMMUYECKOTO SKCIIEPUMEHTa B (hopMe 3alucH
YpaBHEHHI COOTBETCTBYIOIIMX peakmuid ¥ (HopMyIupoBaTh BBIBOJBI Ha
OCHOBE 3THUX PE3YJILTATOB

34

CdhopmupoBaHHOCT, YMEHUH MPOBOAWTH BBIUKCICHHS MO XUMHYECKUM
ypaBHEHUsAM (Macchl, 00BEMA, KOJIMYECTBA HCXOTHOTO BEIIECTBA WIIU
MPOIYKTa PEAKIMH M0 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJJHOTO U3
MCXOJIHBIX BEIIECTB WJIM MPOJAYKTOB PEAKIIHH)

3.5

ChopmHupoBaHHOCT, YMEHUN KPUTHYECKH AHAIU3HPOBATh XUMHUYECKYIO
MH(POPMALIKIO, TOTYYaeMyI0 U3 pa3HbIX MCTOYHHKOB (CPEICTBa MacCOBOM
uHpopmanuu, cetb UHTEpHET u apyrue)

3.6

ChopmupoBaHHOCT,  YMEHHW  COONIOAATH  MPaBWIA  DKOJOTHYECKU




1e1ecoo0pa3Horo MoBeAeHUS B OBITY M TPYAOBOM NEATEIbHOCTU B LIETSAX
COXpaHEHHMsI CBOErO 3JI0pOBbsi M OKpY’KaIOLIeH NPUPOIHON Cpepbl,
OCO3HaBaTh OITaCHOCTH BO3}1€I71CTBH$[ Ha JXUBBIC OPraHU3Mbl OHpC}I@J’IéHHLIX
OpPraHMYeCKHUX BEIeCTB, MOHMMas cMbichn nokaszarens IIJIK (mpenensHo
JOTIyCTUMOW  KOHIIEHTpAIlMu), TOSCHATH Ha MPUMEpax  CIOCOObI
YMEHBUICHUS] U NPEAOTBPALICHUS] UX BPEJAHOTO BO3ACUCTBUS HA OPraHU3M
JeJIoBeKa

11 KJIACC

Kon
MpoBepPsieMOro
pe3yJbTarTa

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
o0pa3oBaTe/IbHOI MPOrPaMMBbI CpeIHEro o01ero 06pa3oBaHusA

1

TeopeTquCKHe OCHOBBI XMMHH

1.1

Brnanenue  cucteMod = XMMHMYECKHMX ~ 3HAaHUM, KOTOpas  BKIIFOYACT:
OCHOBOIIOJIararouiue ITOHATUS (XI/IMI/I‘IGCKI/Iﬁ QJICMCHT, aTOM, JJICKTPOHHAA
o0oJiouka aroma, s-, p-, d-3JIEKTPOHHBIE OPOUTAIM aTOMOB, MOH, MOJIEKYJIa,
BAJICHTHOCTD, 3JICKTPOOTPULATCIILHOCTD, CTCIICHb OKHCIICHUSA, XUMUYCCKAA
CBsI3b, MOJIb, MOJSIPHAs Macca, MOJISIPHBIH OO0BEM, KpHCTAUITMUYECKAs
peméTKa, TUIIBI XUMHUYCCKUX peaKuHﬁ (OKI/ICJII/ITCJIBHO-BOCCTaHOBI/ITeJIbHLIe,
9K30- W DHAOTEPMHUYECKHE, PpEaKIHH HMOHHOTO OOMEHa), pacTBOp,
SJICKTPOJIMTEI, HE3JICKTPOJIMTHI, SJICKTPOJIUTUYICCKAA Jucconuanus,
OKHUCJIUTEITh, BOCCTAHOBUTEIb, CKOPOCTh XUMHUYECKON PEaKINH, XUMUIECKOE
pPaBHOBECHE); TEOPUU U 3aKOHBI (TCOPHSI IEKTPOIUTUICCKON JTUCCOLIUAITHH,
[lepuognueckuii 3axkon JI.MI. MennaeneeBa, 3aKOH COXpaHEHHsS] MacChl),
3aKOHOMCPHOCTH, CHUMBOJINYECKUI SA3BIK XUMUU, (baKTO.HOF NYCCKUC
CBEJICHHS O CBOMCTBAX, COCTaBE, MOJTYYECHUH U O€30MaCHOM HCITOJIb30BAHUU
BOKHEHIINX HEOPraHMYECKHMX BEIIECTB B OBITY U  HNPAKTHYECKOMH
JIeATeTLHOCTH YeJIOBEKa

1.2

ChopMHpOBaHHOCTh YMEHUH BBISBIATH XapaKTepHble MPU3HAKH U
B3aUMOCBSI3b W3YYEHHBIX IIOHATUM, NPUMEHATH COOTBETCTBYIOILIUE
MIOHATUS IIPU ONMCAHUMU CTPOEHUS U CBOWCTB HEOPraHUYECKUX BELIECTB U
UX [PEBpAILEHUH; BBIABIATH B3aUMOCBA3b XMMHYECKUX 3HAHUU C
MOHATUSIMU U MTPEACTABICHUSAMU JPYTHMX €CTECTBEHHOHAYYHBIX IIPEIMETOB

1.3

BJ'IaZ[eHI/Ie OCHOBHBIMH MCTOJaMH HAY4YHOI'O II0O3HAHHA BCUICCTB H
XUMHYECKUX  sBIeHMN  (HaOmrofeHwe, W3MEpeHHe, JKCIEPHUMEHT,
MOJICJIUPOBAHUE)

1.4

ChopMHUpOBAaHHOCTE YMEHUH ONpPENENSATh BAJICHTHOCTH U CTEICHBb
OKHCJICHUS XMMUYECKUX AJIEMEHTOB B COCAUHEHMIX Pa3JIMYHOrO COCTaBa,
BUJI XUMHUYECKOW CBSI3M (KOBaJE€HTHasi, HWOHHAs, METaJUIMYECKas,
BOJIOPOJHAs) B  COCOUHEHHSX, THUI  KPUCTAIUIMUYECKOH  perETKu
KOHKPETHOTO BEILIECTBA (aTomHas, MOJIEKYJISIpHAs, HMOHHa,
MeTaJlJTnuecKast)

1.5

CdopMHUpOBaHHOCTh YMEHMI ONpEAeNATh XapaKTep Cpeabl B BOJHBIX
pacTBOpax HEOPraHUYECKUX COCAMHEHUI

1.6

CdopmupoBaHHOCTH YMEHUS KJIACCU(DUIIMPOBATH XUMUYECKUE PEAKIIUU T10
pa3iMYHBIM TpU3HAKaM (YUCIIy M COCTaBy pEardpyroIIuX BEUIeCTB,
TeIioBOMYy 3(QeKxTy peakuuu, H3MEHCHHIO CTETICHEeW OKHUCICHHS
2JIEMEHTOB, OOPAaTUMOCTH PEAKITMH, YIACTHIO KaTaJIu3aTopa)




1.7

CdopMupoBaHHOCTh YMEHHUI COCTaBIATh YPAaBHEHUS PEaKLU Pa3IUYHBIX
THUIIOB, IOJIHBIE U COKpALIEHHbIE YpaBHEHMs pEaKIUil MOHHOIO OOMEHa,
YUMTBIBAS YCIOBUS, IPU KOTOPBIX ATH PEAKIUU UAYT JO KOHIA

1.8

ChopMupoBaHHOCTH YMEHHH TIPOBOAMTH PEAKIUH, IOITBEPIKIAIOIIIEC
KAueCTBCHHBIM  COCTaB  PA3JIMYHBIX  HEOPraHWYECKUX  BELIECTB,
pacro3HaBaTh ONBITHBIM ITyTEM HOHBI, IPUCYTCTBYIOIIME B BOJHBIX
pacTBOPAaX HEOPraHUYECKUX BELIECTB

1.9

CdopMupoBaHHOCTh YMEHUH paCKphIBaTh CYIIHOCTb OKHCIUTEIBHO-
BOCCTAHOBUTEJIBHBIX PEAKIMI MOCPEICTBOM COCTABJICHUS 3JIEKTPOHHOTO
OanaHca 3TUX peakluui

1.10

ChopmupoBaHHOCTh ~ yMEHUH  OOBSCHATH  3aBHCHUMOCTH  CKOPOCTH
XUMHYECKON pPEeaKINK OT Pa3TUIHbBIX (DaKTOpPOB

ChopMupoBaHHOCT ~ yMEHMH  OOBSCHATH  XapakTep  CMELICHHS
XMMHYECKOTO PABHOBECHSI B 3aBUCHMOCTH OT BHEIIHETO BO3JEHCTBUS
(mpuniun Jle [laTensbe)

O6H_Ia}1 N HCOPraHU4YCCKasd XUMUs

2.1

CdopmupoBaHHOCTH YMEHUH pacKpbiBaTh cMbICH [lepuoanueckoro 3akoHa
HAN. MengeneeBa W JEMOHCTPUPOBATH €r0 CUCTEMATU3HPYIOUIYIO,
O00BSICHUTENbHYIO ¥ POTHOCTUYECKYIO (DYHKIIUU

2.2

ChopMHUpPOBAaHHOCT, YMEHHUH XapaKTepHU30BaTh DJJIEKTPOHHOE CTPOEHHUE
aTOMOB XMMHYECKHUX 3JIeMeHTOB 1—4 mepuonoB Ilepuonnyueckoi cuctemsl
xuMudeckux 3yeMenToB /.M. MenpaeneeBa, UCIIONb3ys MOHATHS «S-, p-, d-
JJIGKTPOHHBIE ~ OPOWTANN», «IHEPTeTUYCCKUE YPOBHH», OOBICHITH
3aKOHOMEPHOCTH H3MEHEHHUSI CBONCTB XHUMHYECKMX DJJEMEHTOB U UX
COCIMHEHUM 10 mnepuojgaM u rpymmaMm llepuonnueckoin  cucteMsl
xumudecknx dyemMenToB [.M. Meneneesa
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ChopMHUpPOBAaHHOCT, YMEHUW XapaKTepu3oBaTh (OMHCHIBaTH) 0OOIIHE
XUMHYECKHE CBOMCTBA HCOPTraHNYCCKUX BCHICCTB PA3JIMYHBIX KJIACCOB,
NOATBEPXKIATh  CYIIECTBOBAaHWE  TI'CHETHYECKOH  CBS3M  MEXKIy
HCOPTaHNUYCCKUMU BeIIeCTBaMun C IIOMOIIIBIO ypaBHeHI/Iﬁ
COOTBETCTBYIOIIUX XUMUYECKHX PEAKITHHA
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CdopMupoBaHHOCTB YMEHUH yCTaHaBJIUBATh IPUHAAIC)KHOCTD
HEOPraHMYECKUX BEIECTB II0 HX COCTaBYy K OIpPEIEIEHHOMY KJaccy
(rpymnmne) coequHeHHWH (MPOCThie BEIIECTBAa — METAJIbl U HEMETallbl,
OKCH/Ibl, OCHOBAHHUSI, KUCIIOThI, aM(OTEpHbIE TUAPOKCHII, COJIH)

2.5

ChopMupoBaHHOCTb YMEHHMI HMCHOIB30BATH XMMUYECKYIO CUMBOJIMUKY JUIS
cocTaBiieHUs (OpMyJ BELIECTB U YpPaBHEHUH XHMHUYECKUX peakKUui,
cucrematnueckytro HomeHknarypy (IUPAC) u TpuBHanbHble Ha3BaHHS
OTJIeIbHBIX HEOPraHUYeCKUX BellecTB (YrapHblil ra3, yIJIEKHCIBIA ras,
aMMHaK, ram€Has U3BeCTb, HETAlIEHas U3BECTb, IIUTHEBAS COAA, IIUPUT U

JpyTHE)

2.6

ChopMupoBaHHOCTh YMEHHH XapakTepu3oBaTh (OMUCHIBATH) OOIIHE
XMMHUYECKHE CBOMCTBa HEOPraHMYECKUX BELIECTB PA3JIMYHBIX KJIACCOB,
HNOJATBEPXKJIaTh  CYLIECTBOBAHME  TIEHETMYECKOM  CBA3M  MEXIY
HEOPraHUYECKUMHU BEIIECTBAMU c MIOMOILBIO ypaBHEHUH
COOTBETCTBYIOIIUX XUMUYECKUX PEaKIUil

2.7

ChopMHUpOBaHHOCTh YMEHUH IJIAaHUPOBATH W BBIOJIHATH XUMHUYCCKUI
9KCIIEPUMEHT  (pa3joKeHHe TEepOKCHIa BOJOpOAa B MPHUCYTCTBUHU




KaTajau3aTopa, OIpENEJIeHHE Cpeabl PAacTBOPOB BELIECTB C IOMOILBIO
YHHMBEPCAJIbHOT'O MHAWKATOpA, BIUSHUE Pa3IMYHbIX (PAKTOPOB HA CKOPOCTh
XUMHYECKON peaklliy, peakllid HOHHOTO 0OMEHa, KaUeCTBEHHbIE PeaKuu
Ha cynbdar-, KapOOHAT- U XJIOPUA-aHHOHBI, HA KATHOH aMMOHHUSI, peIlieHHe
SKCIIEPUMEHTAJIBHBIX 3a1ad no temaMm «Metamne» u «Hemerannsi») B
COOTBETCTBUHU C MpPaBUJIAMHM TEXHUKU O€30HACHOCTH HpPU OOpPALICHUU C
BELIECTBAMU U JJAOOPaTOPHBIM 000pYA0BaHUEM; IIPEJICTABIATH PE3YIbTAThI
XMMHUYECKOTO  S3KCIIepuMeHTa B (QopMe  3amucu  ypaBHEHUH
COOTBETCTBYIOIIUX peakuuil U (HOpMyIHpOBaTh BBIBOABI HA OCHOBE 3THUX
pE3yJIBTAaTOB

2.8

ChopmupoBaHHOCTh  yMEHHUU  COONIOAATh  TpaBWia  MOJH30BaHUS
XUMHUYECKON NOCyA0H U 1ab0opaTOpHBIM 000PYI0BaHUEM, a TAKXKe IpaBUiia
oOpallleHusT C BEIIeCTBAMH B COOTBETCTBHM C HWHCTPYKIUSMHU IIO
BBITNIOJIHEHUIO JJAOOPATOPHBIX XUMUYECKUX OIBITOB

2.9

ChopMHUpOBaHHOCTE YMEHHMI XapaKTEpHU30BaTh XUMHUYECKHE IPOIIECCHI,
JeXalre B OCHOBE IMPOMBIIUIEHHOTO IIOJYYEHUsI CEPHOM KHCIIOTHI,
aMMHuaka, a TaKke C(QOpPMHUPOBAHHOCTH TMPEICTABICHUM 00 OO0IMUX
HAay4YHBIX MPUHIUOAX M OSKOJIOTMYECKHX MpoljeMax XHUMHUYECKOTO
MIPOU3BOJCTBA

XUMUS U KU3Hb. PacuéThl

3.1

ChopMupoBaHHOCTb MPEJICTABICHUH O XUMHMYECKOW COCTaBJISAIOLICH
€CTEeCTBEHHOHAYyYHOW KapTUHBI MHpa, POJIU XUMHUHU B TO3HAHWUU SIBJICHUIN
npupoabl, B (OPMUPOBAHMM MBIIUICHUS M KYyJIbTYpbl JHYHOCTH, €€
(GYHKIMOHAIBHOW  TPAaMOTHOCTH,  HEOOXOAMMOW NSl pelIeHUs
NPaKTUYECKUX 337a4 M OSKOJOTHYECKHM OOOCHOBAaHHOIO OTHOIICHHSA K
CBOEMY 3/I0POBBIO U IIPUPOTHOMN cperie

3.2

CdopMHpOBaHHOCTh YMEHHH KPUTHYECKH aHAJIM3UPOBAThb XUMHUYECKYIO
UH(POPMALIMIO, MOJYyYaeMyl0 U3 pa3HbIX UCTOYHUKOB (CpeacTBAa MacCOBOM
KOMMYHHMKAIIH, ceTh IHTepHeT u npyrue)

33

ChopMupoBaHHOCTE  YMEHUH  COONIOJATh  MpaBWIIA  SKOJOTHYCCKU
1€JIeCO00Pa3HOr0 TOBEICHUSI B OBITY U TPYIOBOW NEATEIHHOCTH B IIEINAX
COXPAHEHUS CBOETO 30POBbSl U OKPYKAIOIIEH TPUPOJIHOU CPEJIbI
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Oco3HaBaTh ONIACHOCTH BO3/ICHCTBUS Ha JKHUBBIE OPTaHU3MBbI ONIPEACIEHHBIX
BellecTB, mnoHuMas cMmbica mnokasarens IIJIK, moscHATe Ha mnpumepax
CHOCOOBI YMCHBIICHUA U MPCAOTBPALICHUA WX BPCAHOIO BO3I[CI7[CTBI/I$I Ha
OpraHM3M YeJI0BEKa

3.5

CdopmMupoBaHHOCTh YMEHUN MPOBOJIUTH BBHIYMCIEHUSI C MCIOJIb30BAHUEM
MOHSATHUS «MAaccoBasi JOJISl BEIIECTBA B PACTBOpE», 0OBEMHBIX OTHOILICHHM
ra3oB IPU XUMUYECKUX PEAKIIMSIX, MAcChl BEIIEeCTBA WK 00bEMa ra3oB 10
U3BECTHOMY KOJIMYECTBY BELIECTBA, Macce WM OO0OBEMY OIHOTO W3
y4acTBYIOUIMX B pPEAKIMH BEHIECTB, TEIJIOBOro 3(QeKxra peakuuud Ha
OCHOBE 3aKOHOB COXPAaHEHHs MACChl BEIIECTB, IPEBPALLICHUS U COXPAHEHUS
SHEPIUU




ITPOBEPAEMBIE 3JIEMEHTbI COAEPKAHUSA

10 KJIACC

Koxa

HpOBepﬂeMblﬁ JIEMEHT COACPKAHUSA

1

TeopeTnueckre OCHOBBI OPraHMYECKON XUMHUU

1.1

[Ipenmer opraHnueckod XHMHU: €€ BO3HUKHOBCHHE, Pa3BUTHUE M 3HAUYECHUE B
MOJYyYEHUU HOBBIX BEHIECTB W MaTepUaioB. Teopus CTPOCHUS OPraHUYECKUX
coenunennii A.M. BytnepoBa, €€ OCHOBHBIE MOJOKEHHS

1.2

CtpykTypHble (OpMYJIBl OpraHMYECKMX BellecTB. [OMoOJOrus, H30Mepus.
XuMuyeckasi CBSI3b B OPraHMYECKHX COEAMHEHMSX — OJMHAPHBIE M KpaTHbIE
cBsi3u. [IpencraBienue o KIacCUpUKaMU OPTaHUYECKUX BELIECTB

1.3

HOMGHKHaTypa OpPraHu4YCCKUux CO@,Z[I/IHGHI/Iﬁ (CI/ICTCMaTI/I‘leCKaSI) U TPHUBUAJIBHBIC
Ha3BaHUS BaXKHEUIIINX HpeI[CTaBI/ITGHeﬁ KJIACCOB OPraHnvYCCKHX BCUICCTB

YrneBoaopoabl

2.1

AJIKaHBI: COCTaB U CTPOCHUE, TOMOJIOTHYECKUH psifl. MeTaH U 3TaH — mpocTenIne
MPEJICTAaBUTENIN alIKaHOB: (HU3MYECKME U XHMHUYECKHE CBOWCTBa (peakuuu
3aMEIIeHHs M TOPEHMs1), HAX0XKJICHHE B MPUPOJIE, TOJIyYEHUE U TPUMEHEHUE

2.2

AJIKEHBI: COCTaB M CTPOEHHUE, T'OMOJIOTMYECKUH psA. ODTWIEH M NPONWIEH —
MPOCTEHIINE MPEICTABUTENN AJIKEHOB: (PU3WYECKHE M XUMHYECKHE CBOMCTBA
(peakuMy TUAPUPOBAHUS, TaAJOTEHUPOBAHUSA, THApATallUM, OKUCJIECHUS W
MOJIMMEPU3AIIH ), TOJTyUYEeHUE U IPUMEHEHHE
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Anxaguensl: Oyrtamuen-1,3 u wmerunOyraaueH-1,3: cTpoeHue, BakHEHIIUE
XMMHYECKHEe CBOMCTBA (peakuus nosmmepusanuu). [lomyueHrne CUHTETHYECKOTO
Kay4yKa U pe3UHbI
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AJIKMHBI: COCTaB M OCOOCHHOCTU CTPOEHHS, TOMOJIOTHYECKUN DsiA. ALETUIICH —
MPOCTEHUININNA TMPEACTAaBUTEIb AJKWHOB: COCTaB, CTPOCHHE, (U3HYECKHE U
XUMUYECKHUE CBOMCTBA (pPEaKIMU THIPUPOBAHUS, TaJOTEHUPOBAHUS, TUIpaTaIUH,
TOpEHHs), TOJYYCHHUE B IPUMCHCHHE

2.5

Apenbl. benszon: coctaB, cTpoeHHe, (pHU3MUECKME U XMMHUYECKHE CBOMICTBa
(peakuuy rajgoreHMpoBaHUs U HUTPOBAHMUSA), NTOJIy4€HUE U IipuMeHeHue. Tomyoun:
COCTaB, CTpoeHHe, (u3Mueckue M XHUMHYECKHE CBOMcTBa  (peakuuu
raJIOTEHUPOBAHUSA M HUTPOBAHMSI), IOJIyYEHHE U IPUMEHEHHE. TOKCUYHOCTh
apeHoB. ['eHeTHueckas CBsI3b MEXIY YIJIEBOAOPOAAMH, MPUHAUICKAIUMHU K
pa3IMyYHbIM KJ1accaM

2.6

[TpupoaHbIe HCTOYHUKH YTIIeBOIOPO10B. [IprpoiHbIi Ta3 U Moy THBIE HE(PTAHBIE
ra3el. Hedts n e€ mpoucxoxaenue. CrocoObl nepepaboTku HeTH: MeperoHka,
KPEKUHI (TepMHUECKUH, KaTaJUTUYeCKHii), mupoau3. IIpoxykTsl mepepaboTku
He(TH, UX NPUMEHEHHE B NPOMBILIUIEHHOCTH U B ObITy. KameHHBIH yromab u
MPOJYKTHI €T0 mepepadboTKu

KI/ICJ'IOpO,Z[COI[Cp)KaH_II/Ie OpraHU4YCCKHUEC COCANMHCHUA

3.1

[IpenenbHble OAHOATOMHBIE CIIUPTHL. METaHOI U 3TaHOJ: CTPOEHUE, (PU3NYecKue
U XUMHYECKME  CBOWcTBa  (peakuud €  aKTHUBHBIMH  MeTajlllaMy,
raJIor€HOBOJIOPO/IAMH, TOpPEHHUE), INpUMEHEHHE. BomopoaHble CBA3M MEXIy
MOJIEKYJIaMH CIIUPTOB. JIEWCTBHE METaHOJA M JTaHOJA HA OPraHU3M 4YeEJIOBEKa.
MHoroaToMHbI€ CIIUPTHI. DTUIEHIIMKOIb U TIULEPUH: CTpOEHHE, PU3NUECKUe U
XUMHUYECKHE CBOICTBa  (B3aMMOJEHCTBHE CO  IIEJOYHBIMM  MeETajlslaMH,
KayecTBEHHAsl peakllMs Ha MHOTOaTOMHbIE CHOUPTHI). JIeWCTBHE Ha OpraHu3M




YCIOBCKA. HpI/IMeHCHI/Ie TJIMOCPHHA U OTHJICHIJIMKOJIA

3.2

@deHon:  CTPOCHHWE MOJEKYyNbl, (QU3NYeCKHe UM XHMHYECKHE CBOMCTBA.
Toxcuunocts denona. [Ipumenenue penosna
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Anpaerunpl U KeToHbl. DopMalibIeTH I, aleTalbIeTHa: CTPOeHUE, PU3HIECKUE U
XUMHUYECKHE CBOMCTBa (PEaKkIMU OKHCIEHUS M BOCCTAHOBIICHUS, Ka4eCTBCHHBIE
peaKIym), MOJTyYeHUE U IPUMEHEHUE

34

OnHOOCHOBHBIE TIpeAENbHbIE KapOOHOBBIE KHUCIOTHI. MypaBbHHAsE U YKCyCHasl
KUCJIOTBI: CTPOCHUE, PU3NUECKHEe U XUMUYECKHEe CBOWCTBA (CBOICTBA, o0IMe 1yis
Kjlacca KMCJIOT, peakuus dSTepuPHUKanuu), TMOJIyYyeHHEe U IPUMEHEHHUE.
CreapuHOBasi 1 OJIEMHOBAsi KUCJIOTHI KaK MPEJICTABUTENIN BBICIIUX KapOOHOBBIX
KHCJIOT. MBIa KaK COJIM BEICIITNX Kap6OHOBI)IX KHCJIOT, UX MOIOIIECC )ICI\/IICTBI/IG

3.5

Cnoxxnble 3(pUpbl KaK MPOU3BOJHBIE KAPOOHOBBIX KUCIOT. ['MAPONN3 CIOKHBIX
a¢upoB. Kupsl. ['uaponus xxupos. [Ipumenenue xupoB. buonmorndeckas poib
XKHUPOB

3.6

VYTrneBoabl: cocTaB, KiIacCHU(PUKAIUsS YIIeBOJOB (MOHO-, IU- M TIOJHCAXAPHIBI).
I'moko3a — mpocredmuii MOHOcCaxapua: OCOOEHHOCTH CTPOCHUS MOJIEKYIIbI,
busznyecKre U XUMHYECKUE CBOMCTBA (B3aumoeicTBre ¢ ruapokcuaom meau(1l),
OKHCIIEHHE aMMHMayHbIM pacTBOpoM okcunaa cepedpa(l), BoccraHoBIEHUE,
OpO’KeHHE TIIOKO3bI), HaXOXKIEHUE B MPHPOJEC, NMPUMEHEHHE, OHOIOrHYecKas
ponb. doTtocuuTe3. DpyKTO3a KaK U30Mep IIIOKO3bl. Kpaxman u nemnono3a Kak
npupoaubeie nosuMepbl. CTpoeHHEe Kpaxmaja W LeJUIojo3bl. dusnueckue u
XUMHUYECKHE CBOICTBA Kpaxmaia (TUIPOIN3, KAUeCTBEHHAs PEaKIHs C HOI0M)

A30TCoJIepIKaIie OPraHuIeCKHe COSTMHCHUS

4.1

AMUHOKHUCIOTHI Kak aM(pOTEepHble OpraHUYecKHe coeAuHeHus. DPuznyeckue u
XMMUYECKHE CBOMCTBa aMHUHOKHCIOT (Ha HpuUMepe INMIMHA). buonoruueckoe
3HA4YE€HHE aMMHOKHUCIOT. [lenTusl

4.2

benku kak mnpupoAHbIE BBICOKOMOJIEKYJISIpHbIE coenuHeHus. llepBuuHas,
BTOpUYHAS M TpPETHYHAs CTPYKTypa OeIKoB. XUMHUYECKHE CBOWCTBA OEJIKOB:
THJIPOJIN3, IHATypallus, KAUeCTBEHHbIE pEeaKlluy Ha OeKu

BBICOKOMOJIEKYIISIPHBIE COETMHEHMS

5.1

OCHOBHBIC IIOHATHUS XUMHHU BBICOKOMOJICKYJISIPHBIX COGI[HHGHHﬁI MOHOMCD,
MMOJIUMEP, CTPYKTYPHOC 3BCHO, CTCIICHD IMOJIMMCPHU3AlIUN, CPCAHAA MOJICKYJIApHAs
macca. OCHOBHEBIC MCTOAbl CHHTC3a BBICOKOMOJICKYJISAPHBIX COGI[I/IHCHI/Iﬁ —
MMOoJIMMEpHU3altus U MOJUKOHACHCAIIHA

5.2

OKClepUMEHTAIbHbIE METOJbl HM3YyYEHHUs BEIIeCTB M UX MPEBpALICHUIA:
O3HaKOMIIEHHE ¢ 00pa3iiaMu MPUPOTHBIX U UCKYCCTBEHHBIX BOJIOKOH, TIACTMACC,
Kay4yKoB. [losyueHne CHHTETHYeCKOro Kayyyka U pe3uHbI

11 KITIACC

Kon

IIpoBepsieMblIii 3JI€MEHT COAEPKAHMS

1

TeOpCTI/I‘leCKI/IC OCHOBBI XMMHH

1.1

XuMU4YecKuil 3meMeHT. AToM. Sapo atoma, M30TOMBI. DJIEKTPOHHAs 00OJOUKA.
DHepreTUYecKue YpoBHH, MOAYPOBHU. ATOMHBIE OpOUTANH, S-, p-, d-DIIEMEHTHI.
OcoOeHHOCTH paclipeiefIieHHs SJIEKTPOHOB MO OpOUTaIsiM B aroMax dJIEMEHTOB
MIEPBBIX YETHIPEX MEPHOJIOB. DIIEKTPOHHAS KOHPUTYPAIIHSI ATOMOB

1.2

[Tepuoanueckuii 3axoH U [leproanueckas cucrema XUMUYECKUX 31eMeHToB J[. 1.




MenpneneeBa. CBsizb NEpUOIUYECKOTO 3akoHa U [lepumomnueckoid cHUCTEMBI
xuMuueckux syemeHToB J[.M. MeHneneeBa ¢ COBPEMEHHON TeOpUEl CTPOCHUS
aTOMOB. 3aKOHOMEpPHOCTH W3MEHEHHS CBONCTB XHWMHUUYECKHX DJIEMEHTOB U
00pa3yeMbIX MMM MPOCTBIX M CIOXKHBIX BEIICCTB MO TPYIIaM W TIEPHOJAM.
3HaueHHEe MEPHOIMUCCKOT0 3aKOHA B PA3BUTHH HAYKHU

1.3

Crpoenue BemiecTBa. XUMHYECKass CBSI3b. Buabl XUMUYECKOH  CBS3HU
(xoBaJleHTHasi HEMOJIApHasT W TOJIApHAs, HWOHHasA, MeTrajuinyeckas). HoHsr:
KaTUOHBI M aHUOHBI. MexaHU3MbI 00pa30BaHUsI KOBAJICHTHOW XMMHYECKOH CBSI3U
(oOMeHHBIN U TOHOPHO-aKIENTOPHBIN). BomopoHas cBs3b

1.4

BanieHTHOCTB. DnekTpooTpuiaTeabHOCTh. CTENeHb OKUCIICHHUS

1.5

BemectBa MOJEKYISPHOTO U HEMOJIEKYJISIPHOTO CTPOEHHUS. 3aKOH IOCTOSHCTBA
COCTaBa BEUIECTBA. UMbl KPUCTAIUIMUECKUX PEHIETOK. 3aBUCHUMOCTb CBOMCTBA
BELIECTB OT TUIA KpUCTAUINYECKOM pem€Tku. [IoHsATHE 0 TUCTIEPCHBIX CUCTEMaX.
VIcTUHHBIE ¥ KOJUIOMIHBIE pacTBOPBI. MaccoBas /101 BElIeCTBa B pacTBOPE

1.6

KJ'IaCCPI(l)I/IKaL[I/IH HCOPIraHUYCCKUX COG,I[I/IHGHI/Iﬁ. HOMCHKJ'IaTypa HCOPIraHUYCCKUX
BCIICCTB

1.7

Xumnueckas peakuus. Kimaccupukaryst XaMHUeCKUX peakiuii B HEOPTaHUIECKO
U OPTaHUYECKOM XUMHUH. 3aKOH COXPAHEHHUS MACCHI BEILECTB, 3aKOH COXPAaHEHUs
U IIPEBPALLCHYS SHEPTUU IPU XUMHYECKUX PEAKLIMIX

1.8

CKOpoCTh peakim, e€ 3aBUCUMOCTh OT Pa3InIHbIX (PaKTOPOB

1.9

OOpatumble peakiuu. XuMHU4Yeckoe paBHOBecue. DakTopel, BIUAIONIME Ha
cocTostHMEe XuMHu4deckoro papHosecus. [lpunnun Jle [larense

1.10

OnektponuTndeckas aucconuanus. CuinbHble W cialOble anekTponuThl. Cpena
BOJIHBIX PAaCTBOPOB BEILIECTB: KHCTasl, HEUTpalbHasl, IIeJoYHas. Peakiuu HoOHHOTO
oOmMeHa

1.11

OKHCIIUTEIBHO-BOCCTAHOBUTEILHBIC pcaKkuuu

Heopranuueckas XuMusi

2.1

Hemeramnsl. Ilonoxenue HeMerauioB B lleproauyeckoit cucreMe XUMUYECKUX
anemenToB J[.MI. MenzaeneeBa u OCOOCHHOCTH CTpO€HHUs aTOMOB. Du3HYECKHe
CBOICTBa HEMETAJIJIOB. AJIJIOTPONHS HEMETAIUIOB (Ha IPUMEPE KHUCIOPO/ia, CEPHI,
dbocdopa u yriepoaa)

2.2

XYUMHYECKHE CBOWCTBA BAXHEHIIMX HEMETAUIOB (TaJIOTE€HOB, CEphI, a30Ta,
dochopa, yriepoma U KpeMHHs) U HUX  COCIUHEHUH  (OKCHIIOB,
KHCJIOPOJICOICPKAIIMX ~ KHUCJIOT, BOJIOPOJIHBIX coenuHeHuil). [Ipumenenue
BAKHEMIIMX HEMETAJUIOB U UX COEAMHEHUI
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Mertannsl. [lonoxenue wmeramuioB B Ilepuoguueckoil cucrteMe XUMHYECKHX
anemenToB .M. MenneneeBa. OcoOEHHOCTH CTPOEHHS IEKTPOHHBIX 000JI0YEK
aToMoB MeTayuioB. O0ue ¢usnueckue cpoiictBa MeTayioB. CIUlaBbl METaIOB.
DNEeKTPOXUMHUYECKHUN Psiji HAIIPSDKEHUN METaJIJIOB
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XUMHUYECKHE CBOMCTBA BAXKHEUIIINX METANIOB (HATPHM, KaIHH, KaIbI[UH, MarHUM,
ATIOMUHUM, ITUHK, XPOM, KeJIe30, MelIb) U uX coeauHeHui. OOmue crocoObl
MOJTy4eHHUsl MeTaJIOB. [IpUMEHEHHE METAJUIOB B OBITY U TEXHUKE

2.5

I'enermyeckas CBS3b HCOPraHNYCCKUX BCUICCTB, MPUHAJICIKAIIUX K PA3IMYHBIM
KJj1aCcCaM

XUMUS U )KU3HDb

3.1

Ponp xumum B oOecreueHMHM SKOJOTHYECKOW, JHEPreTHUYECKOW W MHIIEBOU
6€3OHaCHOCTI/I, pa3BI/ITI/II/I MCAUIIUHBI. HOH}ITI/IC 0 HaquLIX METOOdaX ITO3HAHUA




BCIICCTB 1 XUMHUYCCKUX peaKuHﬁ

[IpencraBnenus 06 OOMIMX HAYYHBIX MPUHLUUIAX MPOMBIIUIEHHOTO IMOTyYCHHS
BOXHEHIIMX BellecTB. YeloBeK B MHpPE BEUIECTB M MATEPHAIOB: BaKHEHIINE
3.2 | CTpOMTENbHBIE MaTepUalbl, KOHCTPYKIIMOHHBIE MaTepHalbl, KpPacKW, CTEKJIO,
KepaMHKa, MaTepuajbl I JJICKTPOHUKH, HAaHOMATEpPHAJIbl, OPTaHUYECKHE U
MUHEPATBHBIC yI00pEHUS

XuMHUsT W 3J0pOBbE UEJIOBEKA: IMpaBUia MCIOJb30BaHUS JIEKAPCTBEHHBIX
3.3 | mpemaparoB, MpaBmiia 0E30MaCHOTO MCIOIB30BAHMS MPENApPaTOB OBITOBOM XHUMHUHU
B MNOBCETHEBHOM KU3HU

YYEBHO-METOJIMYECKOE OBECIIEYEHUE OBPA3OBATEJILHOT'O
MPOIIECCA

OBSA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IJIS1 YYHEHUKA

lNa6puensu O.C.: Xumus. 10 knacce : yuebnuk / ['abpuensa O.C., Octpoymos W.I'., CnankoB
C.A. —M.: IIpocsemienue, 2025.

INa6puensu O.C.: Xumus. 11 xnacc : yueonuk / ['abpuensu O.C., OctpoymoB WU.I'., Cnankos
C.A. —M.: IIpocsewenue, 2025.

METOJUYECKHUE MATEPHUAJIBI AJ151 YYUTEJIA

Epemun B.B.: Xumus. 10 kiace : yueOnuk / B.B.Epemun, H.E. Ky3pmenko, B.I. Tepenun,
A.A. [lpo3nos, B.B. Jlynun — 6-e u3z., nepepad. — M.: [Ipoda, 2019.

Epemun B.B.: Xumus. 11 knacc : yuebnuk / B.B.Epemun, H.E. Ky3smenko, A.A. JIpo310B,
B.B. Jlyuun — M.: Ipoda, 2020.

Xumusi (0a3oBbiii  ypoBeHb). Peammsamus tpeboBanuit PI'OC  ocHOBHOro oOwIETO
oOpa3zoBaHus: MeToauueckoe nocodue i yuurens / Kasepuna A. A., [luuyruna I'.B.; nox
pea. I'. B. [lnuyrunoit. M. : ®I'BHY «WHcTuTyT cTpaterun pa3sutust oOpazoanus PAOy,
2022. 81 c.:

WL

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET
bubmuoteka I{OK - https://edsoo.ru/;

Poccuiickas anexkTpoHHas mkona - http://resh.edu.ru/;

QJEKTPOHHOE OBPA3OBAHME Iloaroroska k EI'D, OI'D, BIIP, MILIKO, Cratlpan,
BcOlll, onuMmnuaasl 1 KOHKYPCHI

http://www.chemnet.ru T'azera «Xumush» U caiT 1 yautens «5 uay Ha YpOK XUMHUN
http://him.1september.ru Enunas xomnekmust 1IOP: Tlpenmernass kosutekuus «XuUMHUS
http://school-collection.edu.ru/collection/chemistry ~ EcTecTBeHHO-Hay4YHbIE HKCHEPUMEHTHI:
xumust. Komteknwust Poccuiickoro o01eodpa3oBaTelbHOTO TIopTalia

http://experiment.edu.ru AJIXUMUK: caiit JL.FO. AnuxbepoBoit

http://www.alhimik.ru Bcepoccuiickast omuMIinaaa mKoJIbHUKOB MO XUMHUH
http://www.hemi.nsu.ru OTKpBITBINA KOJUISIK: XUMHS

http://www.chemistry.ru JIucTaHIIMOHHAsT OJUMIIHAA TI0O XUMHUU: TEICKOMMYHHUKAIIMOHHBIN
o0pa3oBaTebHBIN TPOCKT

https://lesson.academy-content.myschool.edu.ru/04/08 Xumus. 8,9,10,11 knacc
https://chem-ege.sdamgia.ru — Cnam 'MA o xumun



https://edsoo.ru/
http://resh.edu.ru/
https://eobraz.ru/
http://www.chemnet.ru
http://him.1september.ru
http://school-collection.edu.ru/collection/chemistry
http://experiment.edu.ru
http://www.alhimik.ru
http://www.hemi.nsu.ru
http://www.chemistry.ru
https://lesson.academy-content.myschool.edu.ru/04/08
https://chem-ege.sdamgia.ru

