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[IporpaMma 0O XUMHM Ha YpPOBHE CpeAHEro ooOmero oOpa3oBaHUS
paspaborana Ha ocHoBe DenepanbHoro 3akoHa ot 29.12.2012 Ne 273-d3 «O6
oOpazoBanuu B Poccuiickoit denepanuny», TpeOOBaHUN K pe3yibTaTaM OCBOCHHS
dbenepanbHOlt 00pa3oBaTEIbHONM MPOTPAMMBI  CpeAHEro o001iero oOpa3oBaHUS
(®OIT  COO), mnpencraBieHHbix B DeaepalibHOM  TOCYIapCTBEHHOM
obOpazoBarensHoM crangapre COO, c¢ yu€rom Konnennuu mnpenogaBaHus
ydeOHOro mpenMera «XUMHS» B 00pa30BaTENbHBIX OpraHu3anusx Poccuiickoi
denepanny, peanu3ylOIUX OCHOBHbIE 00Opa3oBaTelbHbIE MNPOrpaMMBI, |
OCHOBHBIX TONOXKeHUN «Crparernn pa3BuTusl BocnuTaHus B Poccuiickoi
deneparuu Ha niepuo 10 2025 roma» (Pacnopspbkenue IlpaButenbctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOAXO0/J0B K pa3pabOTKe MpOorpamMmbl MO XUMHUHU, K ONpPEIEICHUIO
oO1elt cTpareruu 00y4deHus, BOCIUTAHUS U Pa3BUTHUSL OOYYAIOMINXCA CPEICTBAMU
yueOHoro npeamera «Xumusi» g 10—11 knaccoB Ha 0a30BOM ypOBHE COCTaBHIIU
koHUentyanbHble nonoxkenuss GI'OC COO o B3auMOOOYCIOBIEHHOCTU LIEJIEH,
CoJlep)KaHus, pe3yibTaToB OOydYeHHs U TpeOOBaHUI K YPOBHIO MOJATOTOBKHU
BBIITYCKHUKOB.

XUMHYECKOE oOpa3oBaHue, OJIy4aeMoe BBIITY CKHUKaMHU
00111€00pa30BaTeIbHON  OpraHu3aluM, SBISETCS HEOThEMIIEMOM 4YacThlO HX
oOpazoBaHHOCTH. OHO CIY>)KMT 3aBEpLIAIOIIMM 3TallOM  peaju3alud  Ha
COOTBETCTBYIOILIEM €My 0a30BOM YpOBHE KIIIOYEBBIX LEHHOCTEH, MPHUCYIINX
[EJIOCTHOM CHCTEeME XUMHUYECKOTO o00pa3oBaHUsA. OIJTH I[EHHOCTH KacaroTcs
MO3HAHUS 3aKOHOB PHUPOABI, POPMUPOBAHUS MUPOBO33PEHUS U OOLIEH KYJIbTYpbl
YEeJIOBEKa, a TaKKe SKOJOTMYECKH OOOCHOBAHHOI'O OTHOILIEHUS K CBOEMY
3JI0pPOBBI0 M TNPUPOAHON cpeme. Peammsyercs xumudeckoe oOpa3oBaHHE
oOyyJaronuxcsi Ha ypoBHE CpeJHEero oo1ero o0pa3oBaHUs CPEJCTBAMHU Y4e€OHOTO
npeamMera «XHUMHS», COJIEPKAHUE M TMOCTPOEHHE KOTOPOIrO OIpPENECIEHbl B
nporpaMme MO XUMHUU € Y4ETOM CHEeUU(PUKA HAyKU XUMUHU, €€ 3HAYCHHUS B
NO3HAHUU TMPUPOJbI U B MaTEpPUAIbHON MU3HHM OOIIECTBA, a TAKXKE C YUETOM
o0mux [emeidl W NPHUHLMIOB, XapaKTEPHU3YIOUIMX COBPEMEHHOE COCTOSHUE
CUCTEMBI cpesiHero obiero oopasoanus B Poccuiickoit @eaepanmu.

XUMHSI KaK 3JI€MEHT CHCTEMbl €CTECTBEHHBIX HayK UIPaeT 0coOylO pojb B
COBPEMEHHOM LMBWIM3AIMHU, B CO3JJaHUM HOBOW 0a3bl MaTepuasbHON KYJIbTYpBHI.
OHa BHOCHUT CBOM BKJIaJ B (JOPMHUPOBAHUE PALMOHATIBHOIO HAYYHOTO MBILUICHHUS,
B CO3/IaHHME LEJIOCTHOIO MPEJICTABICHUS 00 OKPYKAKOUIEM MHUpE KaK O €JUHCTBE
IPUPOIBI M YEJIOBEKAa, KOTOpoe (POPMUPYETCS] B XMMHH Ha OCHOBE MOHMMAaHHS
BEILIIECTBEHHOI'O COCTAaBa OKPYXKAIOLIEro MHUpa, OCO3HAHUS B3aUMOCBS3H MEXIY
CTPOEHHUEM BEILIECTB, UX CBOMCTBAMHU U BO3ZMOXHBIMH 00JIaCTSIMU IPUMEHEHUSI.

TecHO B3aMMOJEHCTBYS C APYIMMHU €CTECTBEHHBIMU HayKaMH, XMMUS cTaja
HEOTHEMJIEMOH YacThI0 MUPOBOM KyJIbTYPhI, HEOOXOUMBIM yCIOBHUEM YCIIEITHOTO
TpyJla ¥ JKM3HU KaXaoro ujeHa oOmiectBa. CoBpeMeHHas XUMHUS Kak Hayka



co3uAaTeNbHas, KAaK HayKa BBICOKMX TEXHOJIOTHM HAampaBlieHA Ha pEIICHUE
IO0ANBHBIX TPOOJIEM YCTOMYHMBOTO pAa3BUTHSA YEJIOBEUECTBA — CHIPHEBOA,
IHEPTreTUYECKOM, MUIIEBON, YKOJIOTHIECKOI 0€30IMaCHOCTH U OXPaHBI 3JI0POBbSI.

B coorBercTBUM C OOIIMMU IEISIMH U TMPUHIUIAMU CPETHEro OOIIEero
obOpazoBaHust cojepxkanue npeamera «Xumus» (10—11 knaccel, 6a30BbIN ypOBEHb
W3YUYCHHUS) OPUEHTUPOBAHO MPEUMYIIECTBEHHO HAa OOILIEKYJIbTYPHYIO MOJTOTOBKY
oOydJaronmmxcsi, HEOOXOJMMYI0 WM JJIS BBIPAOOTKM  MHUPOBO33PEHUYECKHUX
OpPUEHTUPOB, YCHEIIHOTO BKJIKYEHUS B JKU3Hb COLMYyMa, MPOJOJHKEHUS
00pa3oBaHUsl B pa3IMYHbIX 00JIACTSAX, HE CB3AHHBIX HEMOCPEACTBEHHO C XUMHUEH.

CocraBnstomiuMu  nipeameTa  «XUMHS»  SIBISIOTCA  0a30Bble  KypCchl —
«Oprannueckas xumusi» U «OOm@as W HEOpraHuyeckas XHUMHS», OCHOBHBIM
KOMIIOHEHTOM COJIEPKaHUSI KOTOPBIX SIBIAIOTCS OCHOBBI 0a30BOM HAyKHU: CHCTEMa
3HaHUM MO HEOPraHUYECKOW XMMUU (C BKIIOUECHUEM 3HAHUUW U3 OOl XUMHUH) U
OpraHnyeckon xuMuu. PopMUpOBAHME NAHHOM CHUCTEMBI 3HAHUM IIPU HU3YyUYECHUU
npeaMera oOecleyuBaeT BO3MOXKHOCTb PacCCMOTPEHHUS BCEr0 MHOI000pas3ust
BEIIECTB HA OCHOBE OOIIMX MOHSATUH, 3aKOHOB U TEOPUN XUMUH.

CrpykTtypa coaepxanus KypcoB — «Opranudeckas xumus» u «OOmas u
HEopraHuyeckas XuMus» copmMupoBaHa B MporpaMMe MO XUMHUU Ha OCHOBE
CHUCTEMHOTO TMOJAXO0/Ja K U3Yy4YeHUI0 y4yeOHOro wmarepuaia Hu 0OyCIOBJEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  Pa3BUTUEM  3HAHUW  HA  ONPEACIIEHHBIX
TEOPETHUYECKUX YPOBHAX. Tak, B Kypce€ OpPraHMYeCKOM XHMHUU BEIIECTBA
paccMaTpHUBAKOTCS HAa YPOBHE KIIACCUYECKOW TEOPUU CTPOEHHUS OpPraHUYECKHUX
COCIMHEHUW, a TaKXe Ha YpPOBHE CTEPEOXMMHUYECKHX M DJIEKTPOHHBIX
NpeACTaBlIeHUd O CTpoeHuu BemiecTB. CBeneHUs 00 H3yd4aeMblXx B Kypce
BELIECTBAX JAIOTCSA B PA3BUTHUH — OT YIJIEBOJOPOJOB 1O CIOKHBIX OMOJIOTHYECKU
AKTUBHBIX COEOUMHEHUU. B Kypce oOpraHnyeckod XUMHM IIOJyYarOT pa3BUTHE
chopMHUpPOBaHHBIE HA YPOBHE OCHOBHOTO O0IIEr0 00pa3oBaHMs MEepPBOHAYAIBLHbIE
MpeACTaBICHUS] O XUMHYECKON CBSI3U, KIaCCU(DUKAIIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHUS, O XUMHUUYECKOU pEaKIUU.

[Tomr HOBBIM yTaOM 3peHHS B TpeaAMeTe «XUMHs» 0a30BOTO ypPOBHS
paccMaTpHWBAEeTCsl WM3YYEHHBI Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs
TEOPETUYECKUM Marepuan © (PaKTOJOTHYECKHUE CBEJCHUS O BEIIeCTBaX U
XUMHUYecKo peakuuu. Tak, B 4acTHOCTH, B Kypce «OOmas U HeopraHuueckas
XUMUSD» O00yYarouuMcsl TPEJOCTABISIETCS BO3MOXHOCTh OCO3HAaTh 3HAYEHUE
NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJIOJIOTUYECKUX TO3UIINH,
rIy0XXe TOHSATh HUCTOPUYECKOE M3MEHEHHE (YHKIMH 53TOro 3akoHa — OT
000011ar01IeH 10 0OBSICHSIOIICH U TPOTHO3UPYIOIICH.

Enunas cucrema 3HaHMN O BOXKHEWIIIMX BEIIECTBAX, UX COCTaBE, CTPOCHUH,
CBOMCTBAX M NPUMEHEHHUH, & TAKXKE O XUMHUYECKUX PEAKIUAX, UX CYIIHOCTH U
3aKOHOMEPHOCTSIX NpPOTEeKaHus JomnoyiHseTcs B Kypcax 10 m 11 xkmaccos
AIIEMEHTAMH COJIEPKAHUS, HMEIOIIMMH KYyJIbTYpOJIOTHUUECKUNA W MPUKIATHON



XapakTtep. OTH 3HaHHUS CHOCOOCTBYIOT IOHUMAaHHUIO B3aUMOCBA3M XUMHUHU C
JPYTMMHM HayKaMmH, PacKpbIBalOT €€ poJib B IO3HABATEJIbHOW M MPAKTUYECKOU
JESTEILHOCTH YeJIOBEKa, CIOCOOCTBYIOT BOCIMTAaHUIO YBaXKEHUS K TMPOIECCY
TBOpUYECTBAa B 00JACTH TEOPUU M MPAKTUYECKUX MPUIIOKEHUNA XUMHH, TTOMOTaloT
BBIITYCKHUKY OPUEHTUPOBATHCSI B OOIIECTBEHHO U JIMYHOCTHO 3HAYUMBIX
npo0iemMax, CBSI3aHHBIX C XUMHUEH, KPUTUYECKA OCMBICIMBATh HWH(POPMAIHIO U
NPUMEHATh €€ JUIsl TIONOJIHEHUS 3HAHUM, PEIIEHUS WHTEIUICKTYalIbHbIX U
IKCIIEPUMEHTAIBHBIX MCCIEI0BATENbCKUX 3a/1a4u. B 1einoM copepkanue yaeOHOTO
npeaMera «XUMHS»  JAaHHOTO  YPOBHS  WM3YYECHHUS  OPUEHTHUPOBAHO  Ha
dbopmupoBaHre y OOy4YaIOMIMXCSI MHUPOBO33PEHYECKOM OCHOBBI JUIsl TOHUMAHMUS
¢unocopckux HAEH, TaKUX KaK: MaTE€pUaJIbHOE €IMHCTBO HEOPraHUYECKOro H
OpraHUYEeCKOTO MHUpa, OOYCIOBICEHHOCTh CBOWCTB BEIIECTB HMX COCTaBOM U
CTPOCHHUEM, I[I03HABAEMOCTh NPHUPOJHBIX SBICHUM NYTEM OHKCIEPUMEHTA U
pelieHuss TMPOTUBOPEYMH MEXAy HOBBIMU (akTaMU U TEOPETHUUECCKUMHU
IPEANOChUIKAMH, OCO3HAHUE POJIM XMMUU B PEUIEHUU 3KOJOTMYECKUX IpodsieMm, a
TakKe Mpo0JeM cOepexeHUsT IHEPTETUIECKUX PECYPCOB, CHIPbS, CO3/IaHUs HOBBIX
TEXHOJIOTUM U MaTEPUAJIOB.

B nmane pemeHuss 3agad  BOCHUTAHMS, PAa3BUTHUS H  COLMAIM3ALUU
00yJaromuxcsl MPUHATHIE MPOTrpaMMON MO XUMHUU TOAXOAbl K OMNPEICICHUIO
COJICp)KaHUsI W TIOCTPOCHMSI MpeAMeTa MpeaycMaTpuBaroT (opMHUpPOBaHUE
YHUBEPCAIBHBIX YyUYEOHBIX JCHCTBUH, UMEIOMUX 0a30Boe 3HAYCHHE IS
pPa3NUYHBIX BHJOB JICSITEIILHOCTU: pEUICHUs MpoOsieM, TIOWCKa, aHaiu3a u
00paboTku uH(popMaIi, HEOOXOAUMBIX JJI MPUOOPETEHHUS OIbITa TPAKTUYECKON
U HCCIE0BATENIbCKON JEesATENbHOCTH, 3aHMMAIOIIEH Ba)XHOE MECTO B MO3HAHUU
XUMUH.

B mnpaktuke mnpemnojaBaHus XWMHH KaK HAa YPOBHE OCHOBHOTO OOIIETo
o0pa3oBaHusl, TAK U Ha YPOBHE CPEIHETO OOIIEro 0Opa3oBaHus, IPHU ONPEICICHUH
coliepKaTeIbHOM XapaKTepUCTUKHU 1ieJied W3y4YeHHUs NpeIMeTa HaIlpaBiIeHHUEM
MEPBOCTEIICHHON 3HAYMMOCTH TPAIUIMOHHO MPU3HAETCS (OPMUPOBAHUE OCHOB
XUMHUYECKON HayKH Kak 00JIaCTU COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKON
JIEATEIbHOCTH 4YEJIOBEKa M KAaK OJHOTO U3 KOMIIOHEHTOB MHUPOBOM KynbTypbl. C
METOAUYECKOW TOYKHM 3PEHHS TAKOW ITOJAXOJ K OIPEACICHHUIO LEJICH WU3yUYEHHS
npeMeTa SBJISIETCS BIOJIHE ONPaB/IaHHBIM.

CorynacHO JaHHOW TOYKE 3pEHUS TJIABHBIMHU LEISAMH W3YUYCHHS MpeaMera
«Xumus» Ha 6a3o0BoM ypoBHe (10 —11 ki1.) siBASIIOTCA:

e (QopMHpOBaHUE CHUCTEMbl XMMHUYECKMX 3HAHUW KaKk  BaKHEWIIeH
COCTAaBIISIIOIIEH €CTECTBEHHO-HAYYHOM KapTHHBI MUpa, B OCHOBE KOTOPOM
JeXKaT KIIIOUEBBIE MOHATHS, (PyHAAMEHTAIbHbIE 3aKOHBI U TEOPUU XHMUH,
OCBOEHHUE $3bIKa HAYKH, YCBOEHHUE W IMOHUMAaHUE CYIIHOCTH JOCTYITHBIX
000011IeHNIT MUPOBO33PEHUECKOr0 XapaKTepa, 03HAKOMIJICHHE C UCTOpUEn
WX Pa3BUTHS U CTAHOBJICHUS;



e (opmupoBaHue U pa3BUTHE MPEACTABICHUN O HAYYHBIX METOJAX MO3HAHUS
BEIIECTB M XUMHUYECKUX PEaKIHi, HEOOXOAMMBIX ISl NPUOOpeTeHUs
YMEHUN OpPHUEHTUPOBATHCS B MHUPE BEIIECTB W XHUMHUYECKUX SBICHHM,
UMEIOIIMX MECTO B MPUPO/JIE, B TPAKTUUECKON U MOBCEIHEBHOM KU3HH;

e Pa3BUTHE YMCHHUU U CITOCOOOB ACATEIBHOCTH, CBA3aHHBIX C HAOIOJICHHEM H
OOBSCHCHHEM XHMHYECKOTO JKCIIEPUMEHTAa, COOJIOICHUEM TPaBUII
0e301acHOr0 OOpaIeHUs ¢ BEIICCTBAMH.

Hapsigy ¢ aTtum, conepkaresibHasi XapakTepUCTHKa LeJel U 3aa4 U3y4eHUs
peaMeTa B IpOorpaMMe 10 XMMHUH YTOYHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBHHU
C HOBBIMH IIPHOPUTETAMHU B CHCTEME CpelHero oomiero oopazoBanus. CeroaHs B
NPETNolaBaHu  XUMHH B OOJIbIIEH  CTEMEeHH OTHAETCS  MPEATIOYTEHUE
MPAKTUYECKON KOMIIOHEHTE COJACp)KaHUsA OOydeHHs, OPUEHTUPOBAHHOW Ha
MOJITOTOBKY BBIMYCKHUKA 00II€00pa30BaTEIbHON OpraHU3alluy, BIAJCIONIETO HE
HAa0OpOM 3HaHUM, a (PYHKIHOHAJIBHOW TI'PaMOTHOCTBIO, TO €CTh CIOCOOaAMU U
YMEHUSMH aKTUBHOTO TOJIYYCHHS 3HAHWUN W NMPUMCHEHHUS WX B PEATbHOU KU3HU
JUTS pEIIeHUST TPAKTUYECKUX 3a71a4.

B cB3u C 3TUM TpW U3YYCHUH TpeaAMeTa «XHUMHs» JTOMUHHUPYIOIICe
3HaUYEHUE MPUOOPETAIOT TAKKE 1IeJIM U 3a]1a4H, KaK:

ajanTanusi 00yJaromuXxcs K YCIOBHSIM TUHAMUYHO Pa3BHBAIOIIETOCS MHUPA,
dbopMHpOBaHWE  WHTCIUICKTyaJIbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYIHUYECTBY, CAMOCTOSATEILHOMY MPUHATHIO TPAMOTHBIX
pElIeHN B KOHKPETHBIX KU3HEHHBIX CUTYallUAX, CBA3aHHBIX C BEIIECTBAMU U UX
IPUMEHEHUEM;

dbopMupoBaHHEe y OOYYAlOMUXCS  KJIFOYEBHIX HABBIKOB  (KIFOUEBBIX
KOMITETCHIINH), WMEIOIUX YHUBEPCATHHOE 3HAYCHUE JUISI DPA3IUYHBIX BHUIOB
JeSTENHPHOCTH: PEIIeHUs Mpo0JeM, MOUCKa, aHaimmM3a U 00paboTku nH(OpMaIuy,
HEOOXONUMBIX JUIsl TPUOOPETEHUS] OIbITa JACATENbHOCTH, KOTOpas 3aHUMAaeT
BOXHOC MECTO B TIO3HAHWM XHUMHH, a TakXkKe I OICHKH C TIO3UIUH
DKOJIOTUYECKON Oe30MacHOCTH XapakTepa BIHMSHHUS BEIIECTB M XUMHUYECKHX
MPOIIECCOB HA OPTaHU3M YEJIOBEKa U IPUPOIHYIO CPEy;

pa3BHUTHE TO3HABATEIHHBIX HHTEPECOB, MHTEIICKTYAIbHBIX M TBOPUYECKHUX
CIIOCOOHOCTEHN 00YYarOIIMXCS: CIOCOOHOCTH CAaMOCTOSITEIFHO MPUOOPETATh HOBBIE
3HAHMS 110 XMMHUHU B COOTBETCTBUHU C )KH3HEHHBIMHU MOTPEOHOCTSIMH, UCITOJIH30BATh
COBpPEMEHHbIC MH(DOPMAIIMOHHBIE TEXHOJIOTUU JIJIsl TIOMCKA M aHaliu3a y4yeOHOU u
HAYYHO-TIOMYJISIPHON MH(POPMAITUN XUMHUYIECKOTO COJICP KAHMS;

dbopMHpoBaHUE U Pa3BUTHE Y 00YYAIOIINXCSI ACCOLIUMATUBHOTO U JIOTUYECKOTO
MBIIIIJICHUS, HAOJIFO1aTeIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOPhIE 0COOCHHO
HEOOXO/JMMBI, B YaCTHOCTH, MPU IUIAHUPOBAHWU W TIPOBEJICHUU XHMHYECKOTO
IKCIIEPUMEHTA;

BOCIIUTAaHWE Yy oOOydJarommxcss YOEKIEHHOCTH B TyMaHUCTHYECKOM
HAIPaBJICHHOCTU XWMHH, €€ BaXXHOW POJM B PEIICHUHM TIOOATBHBIX MpoOIeM



paMOHATBHOTO MPUPOAONIOIB30BAHUS, TIOTIOHEHUS SHEPTETHIYECKUX PECYPCOB U
COXPAaHEHHUS NPUPOJHOTO PaBHOBECHS, OCO3HAHUSA HEOOXOIUMOCTU OepeXHOTo
OTHOIIEHUS K NIPUPOJIE M CBOEMY 3/I0POBBIO, a TaKKe MNPUOOPETEHHs OIbITa
UCIIOJIb30BAaHUSl IOJIyYEHHBIX 3HAHWM JJIs HPUHATHS T'PAMOTHBIX PpELICHUH B
CUTYaIUsX, CBI3aHHBIX C XUMHUYECKUMH SIBIICHUSIMHU.

B yuyeOHOM maHe cpenHero oOmiero oOpa3oBaHHs MpeaMeT «XUMUS»
0a30BOro ypoBHs BXOAMT B COCTaB MpeaMeTHO obnacTu «EcTecTBeHHO-HAYUYHbIE
IPEIMETHI».

OO111e€ YMCI0 YacoB, OTBEAEHHBIX ISl U3YUEHUSI XUMUHU, HA 0230BOM YPOBHE
cpeaHero olmiero odpazoBaHus, cocrabisieT 68 vacos: B 10 kiacce — 34 gaca (1
yac B Hefeno), B 11 kimacce — 34 gaca (1 gac B Heemio).



COJEPXXAHME OBYUYEHUA
10 KIIACC
OPTAHNYECKASA XUMUA

Teopernyeckne 0CHOBbI OPraHUYeCKOM XUMHUH

[Ipenqmer opraHndecKON XUMHUU: €€ BOSHUKHOBEHUE, PA3BUTHE U 3HAYECHUE B
MOJIyYEHUH HOBBIX BEIIECTB M MAaTEpUATIOB. T€OpHUs CTPOEHUST OPraHHUYECKUX
coenunenuit A. M. bBytnepoBa, e€ ocHOBHbIE MOJ0KeHUsI. CTPYKTYpHBIE POPMYIIbI
OpPraHMYECKMX BeleCTB. l'oMonorus, wu3zoMepusa. XuUMUYEcKas CBSI3b B
OPTraHUYECKUX COCTMHEHUAX — OJMHAPHBIC U KPATHBIC CBSA3H.

[IpencraBnenue o kiaccU(pUKaluu OpraHudeckux BemiecTB. HomeHkiatypa
OpraHUYEeCKUX COCJIMHEHMH (CHCTeMaThyecKas) M TPUBHUAIBHBIE Ha3BaHUS
BAKHEHUIIINX MPEICTABUTEIEH KIIACCOB OPraHUYECKUX BELIECTB.

OKCIIEpUMEHTAIBHBIE METOAbl H3YYEHHs BEIIECTB M HX MNPEBPAIICHUN:
O3HaKoOMJIeHHe ¢ oOpa3llaMu OpraHMYeCKUX BEUIECTB M MaTepuajlaMH Ha HX
OCHOBE, MOJICIMPOBAaHUE MOJEKYJl OpPraHHMYECKUX BEIIECTB, HaONIOJEHUE U
ONMUCAaHHUE JEMOHCTPALMOHHBIX ONBITOB [0 MPEBPAIICHUIO OPTaHUYECKUX BEIIECTB
IIpU HarpeBaHuu (IJIaBJICHUE, OOYTJIMBAHUE U TOPECHHUE).

YriaeBoaopoasl

AJIKaHBI: COCTaB M CTPOEHUE, TOMOJOTHYECKUU psiag. Meran u 3TaH —
NpOCTEUIINE MPENCTABUTETN aJIKaHOB: (PU3MYECKHE U XHUMHYECKHE CBOMCTBa
(peakuuu 3aMelleHus] U TOpPEHHs), HAXOXXIEHUE B TMPUPOJE, MOIyYEHUE W
IIPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUHN pAX. DTUIEH U IPONWIECH —
IpocTeilline NPEeACTaBUTENN aJKEHOB: (PU3NYECKHE W XHMUYECKHE CBONCTBA
(peakuMu TUAPUPOBAHMS, TaJOTCHUPOBAHMS, TUApaTallid, OKUCJIEHUA U
MOJINMEPHU3AIINH ), TOTyYEHUE U TPUMEHEHHE.

Ankanuensl: Oyrtaauen-1,3 um MerunOyraaueH-1,3: cTpoeHue, BaKHEWIIUE
XUMUYECKHE CBOWCTBa (peakuus noiaumepusauuu). [lomydeHue CHHTETHYECKOIO
Kay4yyKa U pE3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTUYECKUH Psii. ALETUIIEH
— TMPOCTEHIINIA TPECTaBUTENb AQJIKMHOB: COCTaB, CTpOeHHE, (U3UYECKUE U
XUMUYECKUE CBOMCTBA (peaklUMH T'MAPUPOBAHUS, raJOr€HUPOBAHMS, THApPATALIUH,
TOpEHUs), NOJYyYEHUE U TPUMEHEHUE.

Apenbl. benzon: cocraB, cTpoeHue, (pU3NYECKHE U XMMHUYECKHUE CBOWCTBA
(peakiuu raJIoreHUPOBAHUS U HUTPOBAHUS), MOJIyYeHHE U NMpuUMeHeHue. Tonyon:
cocmas, cmpoenue, uzuueckue U  Xumuueckue  ceolcmea  (peaxyuu
2aN02eHUPOBAHUsL U HUMPOBAHUS), NoNyYyeHue U npumeHeHnue. TOKCUYHOCTh



apeHoB. ['eHeTmyeckas CBsI3b MEXAY YIVIEBOAOPOAAMH, IPUHAIICKANMMHA K
Pa3JIMYHBIM KJIaCCaM.

IIpuponHble HUCTOYHMKU YIIEBOAOPOAOB. IIpupoaHblii ra3 W IOIYTHBIC
He(dTanble ra3pl. Hedte u e€ mpoucxoxnenue. CrnocoObl nepepaboOTKu HEPTH:
NEPEroHKa, KPEeKUHI (TePMUYECKUN, KaTaMTUYECKuil), mnuponus. IIpoayKTsl
nepepaboTku He(TH, UX MPUMEHEHNE B MPOMBIILIICHHOCTH U B ObITy. KameHHbIi
yToJib U IPOAYKTHI €T0 NMepepadoTKH.

OKCIEPUMEHTAIBHBIE METOJbl M3Y4YEHHUS BEIIECTB M HX IPEBpaIICHUIL:
O3HAaKOMJIEHWE C 00pa3namMu IJJacCTMAcC, KAay4yKOB MW PE3UHBI, KOJUIEKIUU
«Hedptb» u  «Yromb», MOJIETUPOBAHUE  MOJIEKYJ  YIJIEBOAOPOAOB U
raJIOr€HONPON3BOAHBIX, MPOBEICHNE MPAKTUYECKONW PabOThI: MOITYYEHHE 3TUJICHA

Y U3y4YE€HUE €TO CBOMCTB.

PacuérHble 3anaumn.

Bblunciiennss 1Mo yYpaBHEHHIO XHUMHUYECKOW peakuuu (Macchl, 00BbEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WIM NMPOAYKTA PEAKUUU IO MU3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB MM IPOIYKTOB PEAKLIUN).

Kucsiopoaconepxkamue opranu4ecKue CoeAMHEHUA

[IpenenbHplE OOHOATOMHBIE CHHUPTHL. METaHOJ MW 3TAHOJN: CTPOCHHE,
bu3nueckue MW XMMHYECKHE CBOWCTBA (peakluMh C AaKTUBHBIMU METaJlIaMH,
raJIor€HOBOJIOPOJaMH, TOpEHUe), NpuUMeHeHue. BoaopoaHble CBS3HM MEXIY
MOJIEKYJIaMU CIIUPTOB. JIeCTBUE METaHOa ¥ 3TAHOJIA HA OPTaHU3M YEJIOBEKA.

MHOroatoMHbl€  CIHUPTHL. DTWICHIJIMKOJIb W  TIHIEPHH: CTPOCHHE,
bu3znueckue W XUMUYECKHME CBOWCTBA (B3aUMOJEHCTBHE CO LICIOYHBIMH
MeTaJlaMH, KaueCTBEHHas PEaKUus Ha MHOTOAaTOMHBIE crHpThl). JleiicTBue Ha
opranusM yenoseka. [I[pumenenne rimunepuHa U TUIICHTJIMKOIIS.

@deHon: CTPOCHHME MOJEKYJbl, (HU3NYecKue H XHUMHUYECKHE CBOWCTBA.
Toxcuunocts penona. [Ipumenenne Gpenona.

Anpneruapl U Kemowuwvl. DopManpiaeruj, auUETAIBAETHUN. CTPOCHHUE,
(¢u3nuecKue W XMMHYECKHE CBOMCTBA (pEaKIMM OKUCIEHUS W BOCCTAHOBJICHMS,
KauECTBEHHbIE PEAKLIUN ), IOJyYECHHUE U IPUMEHEHUE.

OAHOOCHOBHBIE TpEJe/bHBIE KAapOOHOBBIE KHUCIOTHL. MypaBbUHas W
YKCyCHasi KHCIIOTBI: CTpOCHHE, (PU3MYECKHe W XMMHUYECKHUE CBOMCTBa (CBOMCTBA,
oO1ue i Kiacca KUCIOT, peakuus 3TepuuKaiim), noiyyeHue u NpuMeHEHue.
CreapuHoBasi U OJIEMHOBAas KUCJOTHl KakK MPEICTABUTENM BBICIIMX KapOOHOBBIX
KHCJIOT. MbLTa KaK COJIHM BBICIIMX KapOOHOBBIX KUCIIOT, UX MOIOIIEE IeHCTBUE.

CrnoxHble >QUpbl Kak TPOU3BOJHBIE KApOOHOBBIX KHUCJIOT. ['maponus
cinoxHbIX 3¢upoB. Kupsl. 'naponus xkupos. [Ipumenenne xxupoB. buonoruueckas
POJIb JKHUPOB.



YrmeBoael:  cocTaB, KiacCHpUKANMs ~ YriaeBogoB  (MOHO-, TU- U
norcaxapupl). [JF0Kko3a — MpoCTeHIIN MOHOCAXapHa: OCOOCHHOCTH CTPOCHUS
MOJIEKYJIbI, (U3MYECKME W XMMHUYECKHE CBOICTBAa (B3aUMOJICUCTBHE C
rugpokcuaom meau(ll), oxuciaeHwe ammuadHbiM pacTBopoM okcuaa cepeodpa(l),
BOCCTAHOBJICHHE, OpOXKEHHE TJIIOKO3bl), HAXOXKIACHUE B MPUPOJIC, MPUMEHEHHUE,
ounonorunyeckas poisib. @orocunTe3. PpyKTO3a KaK H30MEP IIIFOKO3bI.

Kpaxman u nemnono3a Kak npupogHbie noauMepbl. CTpoeHUe Kpaxmaia U
HeUoNIo3bl.  Du3nueckue W XMMHUYECKHE CBOMCTBAa Kpaxmana (THAPOJIH3,
KaueCTBEHHasl pEaKIUs C UOJIOM).

OKCIEpUMEHTAIbHBIE METOJbl H3YUYCHHsS] BEIIECTB M HUX MPEBpalllCHUN:
MpOBE/ICHNE, HAOJIOJCHUE W OIMHCAHHE JEMOHCTPAIIMOHHBIX OMNBITOB: TOPEHUE
CIIUPTOB, KAYECTBEHHbIC PEAKIMU OJHOATOMHBIX CHUPTOB (OKUCJIEHUE STaHOJa
okcugoM Menu(ll)), MHOroaTroMHbBIX CHUPTOB (B3aUMOJICUCTBHE TJIMIIEPUHA C
ruapokcugom meau(ll)), anpuerunoB (OKucIeHHEe aMMHAYHBIM PACTBOPOM OKCH/IA
cepeopa(l) u rugpoxcumom wMenu(ll), B3ammomeiicTBUEe Kpaxmana C HOAOM),
MIPOBEICHNE MPAKTUUECKON PabOThI: CBOMCTBA pacTBOpPa YKCYCHON KHCIIOTHI.

Pacuérnblie 3agaun.

Bblunciiendss 1Mo yYpaBHEHHIO XWMMHUYECKOW peakuuu (Macchl, 00BbEMa,
KOJINYECTBA MCXOJHOI0 BEIIECTBA WM MPOAYKTA PEAKIUM MO MU3BECTHBIM Macce,
00bEMY, KOJIMUECTBY OJTHOTO M3 UCXOJIHBIX BEUIECTB W MPOAYKTOB PEAKIIUN).

A30TcoziepKale OpraHnuecKrue COeTMHEHHUS.

AMMHOKHCIIOTHI KaK amM(pOTEepHbIE OpraHuyeckue coeauHeHus. duznueckue
U XMMHYECKHE CBOMCTBA aMHUHOKHCIIOT (Ha mpuMmepe mimimHa). buonorudeckoe
3Ha4YCHUE aMUHOKUCIOT. [lenTuasl.

benku kak NpUpOAHBIE BBICOKOMOJIEKYJIIpHbIE coeanHeHud. llepBuuHnas,
BTOpPUYHAA M TPETHYHAsI CTPYKTypa OeiaKkoB. XHMMHYECKHE CBOWCTBA OEIIKOB:
TUAPOJIN3, ICHATYpaIlHsl, KAYeCTBEHHBIE PEAKIINK HA OCJIKU.

OKCIepUMEHTAIbHBIE METOJIbl M3y4YEeHHUs BEIIECTB U UX IMPEBpaAICHUI:
HaOII0/ICHUE U OMMCAHKUE JIEMOHCTPAIIMOHHBIX OIBITOB: JIEHATYypallus OEIKOB MpHU
HArpEBaHWMY, [IBETHBIC PEAKIIUU OCITKOB.

BricokomoJieKkyJIsIpHbIE COeTMHEHUS

OCHOBHBIC TOHSATHS XUMUU BBICOKOMOJICKYJISIPHBIX COEAUHEHUM: MOHOMED,
MOJIUMEpP, CTPYKTYPHOE 3BEHO, CTEIEHb MOJMMEPU3ALNM, CPEIHSST MOJICKYIsIpHast
Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJIEKYJSPHBIX COCIMHEHUN —
MOJIMMEPHU3ALMS U TTOJTUKOHICHCALIHS.

OKCIEpUMEHTAIIbHBIE METOJbl H3YUYEHHS] BEIIECTB M HX MpPEBpallCHUN:
O3HAKOMJIEHUE ¢ 00pa3liaMu MPUPOIHBIX M UCKYCCTBEHHBIX BOJIOKOH, TIACTMACC,
Kay4yKOB.

MexnpeamMeTHbIE CBA3H.



Peanu3anus MeXIpeIMETHBIX CBA3EH NPHU U3YYEHHH OPTaHMYECKOM XMMHH B
10 kyacce OCYLIECTBIIETCS YEpe3 HCIIOJIb30BAHUE KaK OOIIMX €CTECTBEHHO-
HAyYHBIX MOHATHM, TaK M IOHITHUH, SBISIOIIMUXCS CUCTEMHBIMHU I OTIEIBbHBIX
IIPEAMETOB €CTECTBEHHO-HAYYHOT'O LIUKJIA.

OO0111e ecTeCTBEHHO-HAYYHbIE MMOHATHUS: SIBJIEHUE, HAYYHBIH (DaKT, rUIoTE3a,
3aKOH, TEOpHs, aHaJu3, CHHTE3, Kiaccu(uKaims, MepruoJuIHOCTh, HAOIIOICHNUE,
U3MEpPEHNE, IKCIIEPUMEHT, MOJIETTUPOBAHME.

®dusnka: Mmarepus, DJHEprus, Macca, aTroM, DJIEKTPOH, MOJEKyJa,
SHEPreTUYECKUil ypOBEHb, BEIIECTBO, TeJO, OO0BEM, arperaTHoe COCTOSIHUE
BELIECTBA, (PU3NUECKUE BEIUUYHHBI U €AMHUIIBI UX U3MEPEHUSL.

buonorus: kierka, opranusMm, Ouochepa, oOMEH BEIIECTB B OpraHU3ME,
¢oTocuHTE3, OMOJOTMYECKH AaKTHUBHBIE BellecTBa (OENKH, YIJIEBOIBI, KHUPHI,
dbepMeHTHI).

['eorpadusi: MuHepasnbl, TOPHBIE MOPOJIbI, MOJIE3HbIE UCKOMAEMbIE, TOILIUBO,
PECYPCBL.

TexHonorus: MNHILEBbIE MPOAYKTHI, OCHOBBI PAalMOHAIBHOIO MHUTaHUS,
MOIOLIUE CPEICTBA, JIEKAPCTBEHHBIE U KOCMETUYECKHE IIPENapaTsl, MaTepHUalbl U3
HCKYCCTBEHHBIX U CHHTETUYECKHUX BOJIOKOH.

11 KIIACC
OBLIAA U HEOPTAHUYECKASA XUMUA

Teoperuyeckne 0CHOBbI XUMMH

XUMUYECKUM dneMeHT. AToM. Sapo aroma, H30TONBL. DJIEKTPOHHAS
000JI04Ka. DHEPreTHYecKhue ypoBHH, MOJAYPOBHU. ATOMHBIC opOuTau, S-, p-, d-
aneMeHThl. OCOOEHHOCTH pachpeneseHusl 3JIEKTPOHOB MO OpOUTAISIM B aToOMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOIOB. IIEKTPOHHASI KOH(PUTYpAIUsI AaTOMOB.

[lepnoanueckuii 3akoH u I[lepuoanyeckasl cucreMa XMMHUYECKUX 3JIEMEHTOB
. 1. MenneneeBa. CBsi3b NMEPUOANYECKOTO 3aKOHA U [lepnoanyeckon cUCTEMBI
xuMu4eckux sneMeHToB J[. M. MenaeneeBa ¢ COBPEMEHHOW TEOPUEU CTPOECHUS
aTOMOB. 3aKOHOMEpPHOCTH WM3MEHEHHUSl CBOMCTB XHWMHYECKHUX DJIEMEHTOB U
o0pa3yeMbIX MMM TPOCTBIX M CIOXHBIX BEIIECTB MO TPYINaM H TEpHOJaM.
3HaYeHUE NEPUOANYECKOTO 3aKOHA B Pa3BUTHU HAYKHU.

Crpoenune BemiecTBa. XUMHUYECKAas CBSI3b. BHIBI XUMHYECKOW CBA3U
(KOBaJIeHTHAsl HEMOJISIpHAs M TOJISIpHAsi, MOHHAs, MeTayuindeckas). MexaHUu3Mbl
o0pa3oBaHMsI KOBAJICHTHOM XHMHUYECKOW CBS3M (OOMEHHBIM U JOHOPHO-
akienTopHbeiil). BomopoaHas cBs3b. BaleHTHOCTh. JIEKTPOOTPHUIIATEIHLHOCTb.
Crenenb okuciieHus. IOHbI: KATUOHBI U AaHUOHBI.



BemecTtBa  MOJEKYJSIPHOIO M HEMOJIEKYJISIPHOTO  CTPOEHHUSA.  3aKOH
IIOCTOSIHCTBA COCTaBa BEILECTBA. THIBI KPUCTAUIMYECKUX PEIIETOK. 3aBUCUMOCTb
CBOMCTBA BEIECTB OT THIIA KPUCTAIIMYECKON PEIETKH.

[lonaTHe O OucCnEpCHBIX cucTeMax. VICTUHHBIE M KOJUIOMIHBIE PAaCTBOPHI.
MaccoBas 105151 BEIIECTBA B pacTBOPE.

Knaccudukanus HEOPraHUYECKUX COECIMHEHU . Homenknarypa
HEOPraHUYECKUX BEIIECTB. | €HETHYeCKas CBA3b HEOPraHWYECKUX BEIIECTB,
IPUHAIEKAIINX K Pa3IMYHbIM KJIACCAM.

Xumuueckas — peakuusa. Kiaccupukanuss XMMHYECKHMX  peakiuidl B
HEOPraHUYECKOM M OpPraHWYECKOW XMMHMM. 3aKOH COXPAaHEHWs MACChl BEILECTB,
3aKOH COXPAHEHUS U IIPEBPAILECHUS SJHEPTUU IIPU XUMUUYECKUX PEAKLIMIX.

CkopocTh peakuuu, €€ 3aBUCUMOCTh OT pa3inuyHbIX (pakTopoB. OOpaTuMble
peakuuu. XuUMHYECKOe paBHOBecHe. @DakTOpbl, BIMSIOLIME HA COCTOSHHE
XuMHu4eckoro pasHosecus. [Ipunnun Jle [larense.

OnexkTpoautuyeckas auccouuanus. CHUibHbIE U caadble 31eKTpoauThl. Cpena
BOJHBIX PACTBOPOB BEILECTB: KUCas, HEUTpaIbHAas, EJIOYHAs.

OKHCIIUTETBHO-BOCCTAHOBUTEIIBHBIE PEAKIIVH.

OKCIEpUMEHTANBHBIE METOJbl HM3yYEHHUS BEUIECTB M HMX IPEBPALICHUN:
nemoHcTpauus Tabnun «llepuonnueckas cucremMa xuMmuueckux snemeHtoB [I. U.
MeHnpaeneeBa», U3ydeHHE MOJENEH KPUCTAUIMYECKUX PEIIETOK, HAOIIOJEHUE U
OINHCaHUE IEMOHCTPAIIMOHHBIX U JIAOOPATOPHBIX OIMBITOB (Pa3iioKEHUE MEPOKCHIA
BOJIOpPOJIa B IIPUCYTCTBUU KaTaJIM3aTOPA, OIIPEAEICHNE CPEbl PACTBOPOB BEIIECTB
C TOMOUIBI0 YHUBEPCAIBHOIO HWHIWKATOpa, pEaKkUMH HOHHOTO OOMeEHa),
IIPOBEJICHUE NPAKTUYECKON paboThl «BiausHuEe pa3inyHbIX (AKTOPOB HA CKOPOCTh
XUMHUYECKON pEaKIUm».

Pacuérnsle 3anaun.

Pacuérel 10 ypaBHEHMSAM XUMHYECKUX pEAaKLUUHW, B TOM YHUCIE
TEPMOXUMHUYECKUE PACUETHI, PACUETHI C HUCIIOIB30BAHUEM IIOHATHUS «MACCOBAas
JIOJISI BELIECTBAY.

Heoprannyeckas xumus

Hemeramnel. Ilonoxenue HemerasmioB B llepuognueckon — cucreme
xumuyeckux siemeHtoB JI. M. MeHneneeBa U OCOOCHHOCTH CTPOEHHUS aTOMOB.
®duznyeckue CBOMCTBA HEMETAUIOB. AJLIOTPONUST HEMETAUIOB (HA MpuMepe
KHCJIOpOJIa, cephbl, hochopa u yriepoaa).

XUMHUYECKHE CBOMCTBA BAXXHEUIIMX HEMETAJIOB (TaJOr€HOB, CEphl, a30Ta,
dochopa, yrmepoma U KpeMHHS)) M UX  COCOUWHEHUUH  (OKCHIIOB,
KHCIIOPOCOIEpKAIIUX KUCIOT, BOJOPOIHBIX COCIMHEHUN ).

[IpuMeHeHnEe Ba)XHENIIMX HEMETAIIOB U UX COEUHEHH.



Merannsl. [lomoxenne meramioB B [leproanueckoil cucTeMe XMMHUYECKHX
anementoB JI. . MenneneeBa. OCOOCHHOCTH CTPOEHUS DJIEKTPOHHBIX 000JIOYEK
aToMOB MeTasuioB. O60mue (usndyeckue cBoiicTBa MeTamioB. CrijiaBbl METAILIOB.
DJIEKTPOXUMHUYECKUN PSI HAMIPSYKEHU METAJIIOB.

XUMUYECKHE CBOMCTBA BaKHEUIMX METAUIOB (HATPUM, KaJiui, KaJIbIUH,
MarHui, aTlOMUHUN, IUHK, XPOM, KEJIE€30, ME/Ib) U UX COCAMHEHUH.

OO6mue crmocoObl moydeHus: MeTauioB. [IpuMeHeHne MeTaioB B OBITY H
TEXHHUKE.

DKCHEPUMEHTAIbHBIE METO/Ibl M3YUYE€HUS BEIIECTB WU HX NPEBPAIICHUN:
M3YUYCHHUE KOJUIEKIMU «MeTamibl U CIUIaBbD», 00pa3l0B HEMETAJUIOB, pEIICHUE
HKCIEPUMEHTAJbHBIX 3a/Ja4, HAOJIIOJEHWE M OINUCAHHE JEMOHCTPALUOHHBIX U
71a00paTOPHBIX OMBITOB (B3aMMOJICHCTBUE THAPOKCUA ATIOMUHHUS C PACTBOPAMU
KHUCIIOT U IeJI0Yel, KaYECTBEHHbIE peaKIIMU Ha KATHOHBI METAJIOB).

PacuétHrle 3agaun.

Pacuétbl Maccel BeliecTBa Wi 00bEMa ra3oB MO U3BECTHOMY KOJHUYECTBY
BEIIECTBA, Macce WM O0BEMY OJHOTO W3 YYACTBYIONIMX B PEAKIMU BEIIECTB,
pacu€Tsl Macchl (00BEMA, KOJIMUYECTBA BEIIECTBA) MPOIYKTOB PEAKIIMH, €CIU OTHO
13 BEILIECTB UMEET MPUMECH.

XuMus U ’KU3Hb

Ponp xuMun B 00€CrieYEHUH 3KOJIOTUYECKOM, SHEPreTUYECKON U MHUILEBOU
0€30MacHOCTH, Pa3BUTHH MEIUIMHBL. [IOHSATHE O HAyYHBIX METOJAaX IO3HAHUS
BEILIECTB U XUMUYECKUX PEAKLINHM.

[IpencraBnenuss 00 OOMIMX HAYYHBIX MPHUHIUIIAX TPOMBIILIEHHOTO
MOJTYyYECHUS BaXKHEUIINX BEIIECTB.

YenoBek B MHpE BEIIECTB W MATEPUAJIOB: BAXHEWIINE CTPOUTEIIbHBIC
Marepuanbl, KOHCTPYKIHMOHHBIE MATEpHalbl, KpPACKH, CTEKJIO, KepaMHKa,
Marepuanbl s JJIEKTPOHUKHA, HAaHOMAaTepUallbl, OPraHUYECKUE U MUHEPaJIbHbIC
yaoOpeHus.

XuMHUSIT U 30pOBBE YEJIOBEKA: MPABUJIA HMCIOJb30BAHUSA JIEKAPCTBEHHBIX
IpernaparoB, MpaBujia OE30MaCHOTO WCITOJIB30BAHUS MPENapaToB OBITOBON XUMHUU
B IOBCEIHEBHOM KU3HU.

MexnpeaMEeTHbIE CBA3U.

Peanuzanus  MeXOpeAMETHBIX  CBs3€H TPU  HW3YyUYGHHH  OOmed
HEOpPraHW4YeCKOW XuMuU B 11 Kiacce OCylIeCTBIAECTCS Y€pe3 UCIOJIb30BAHUE KAK
OOIIMX €CTECTBEHHO-HAYYHBIX TMOHSATUW, TakKk W TOHSATUN, SBISIIOLIIUXCS
CHCTEMHBIMHU JUISI OTAEIBHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOI'0 IIMKJIA.

OO01me eCTEeCTBEHHO-HAYUYHbIE MOHSTHUS: HAay4YHBIM (pakT, rumores3a, 3aKoH,
TEOpHsl, aHalu3, CHUHTE3, Kilaccupukamusi, MepUOIUYHOCTh, HAOIIOJECHUE,
AKCIEPUMEHT, MOJICIINPOBAHNE, U3MEPEHNUE, SIBJICHHUE.



dusuka: maTepus, YIHEPIHsi, Macca, aToM, JEKTPOH, MPOTOH, HEUTPOH, HOH,
U30TOIl, PaJIM0aKTUBHOCTb, MOJIEKYJIa, SHEPreTUUYECKUI YpOBEHb, BELIECTBO, TEJO,
00BEM, arperaTHoe COCTOSIHME BEIECTBA, (PU3MYECKHE BEIMYMHBI M €IUHHIIBI UX
U3MEPEHHsI, CKOPOCTb.

buosnorus: knerka, opraHusM, 3KocHcTema, Ouocdepa, Makpo- U
MUKPO3JIEMEHTbI, BATAMHUHBI, 0OMEH BEILIECTB B OPTaHU3ME.

['eorpadusi: MuHEpabl, TOPHBIE MOPOJBI, MOJE3HbIE UCKOMAEMbIE, TOILIUBO,
PECYpCHI.

TexHomOTHSA: XUMUYECKasi MPOMBIIIIEHHOCTh, METaJLTyprusi, POU3BOICTBO
CTPOUTENBHBIX MAaTEpUANIOB, CEIBCKOXO3SIICTBEHHOE TPOU3BOJCTBO, MHUIIEBas
IPOMBIIUIEHHOCTh,  (papMalleBTUYECKass  IPOMBILUICHHOCTb,  MPOU3BOACTBO
KOCMETHUYECKHUX IMpernapaToB, IMPOU3BOJACTBO KOHCTPYKIMOHHBIX MAaTepHaJIOB,
3IIEKTPOHHAS TPOMBIIUIEHHOCTh, HAHOTEXHOJIOTUH.



[INIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOT'PAMMBI 110 XMMUWN
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

dI'OC COO ycranaBnmuBaeT TpeOOBaHMS K pe3yjibTaTaM OCBOCHUS
00yYaloImMUMUCI TpPOorpaMM CpeaHero ooOImero o0pa3oBaHusi (JIUYHOCTHBIM,
METanpeJMETHbIM M MOpeaMeTHhIM). HaydHo-MeToauueckol OCHOBOM st
pa3pabOTKU TJIAHUPYEMBIX PE3yJIbTaTOB OCBOCHUSI MPOTPAMM CPEIHETO OOIIero
00pa3oBaHUs SIBISIETCS] CUCTEMHO-/IEATETbHOCTHBIN MOAXO/.

B COOTBETCTBUM C CHUCTEMHO-JACITEIHBHOCTHBIM IIOAXOJIOM B CTPYKTYypE
JUYHOCTHBIX PE3yJIbTATOB OCBOCHUS MpeaMeTa «XHUMHs» Ha ypOBHE CPEIHEro
00111er0 00pa3oBaHuUs BbIJIEICHBI CIEAYIONIUE COCTABISIONIHE:

OCO3HAaHHE OOYYAIONIUMHUCS POCCHHCKOW TIpa)XAaHCKOW HJICHTUYHOCTH —
TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSITENIbHOCTH U CAMOOTIPEIEIICHHIO;

HaJU4Yue MOTUBAIIMHU K 00YUCHHUIO;

[[€JICHANPABIICHHOE PAa3BUTHE BHYTPEHHUX YOCKICHUN JTUYHOCTU HAa OCHOBE
KITFOUEBBIX IICHHOCTEW W UCTOPUUYECKHUX TPAAUIIMKA 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOIIUXCSl PYyKOBOJCTBOBATHCS B CBOEH
JEATEIbHOCTH LIEHHOCTHO-CMBICIIOBBIMUA yCTAHOBKaMU, MPUCYIIMMHU ILEJIOCTHOU
CUCTEME XMMHYECKOr0 00pa30BaHus;

HaJu4Yue MPaBOCO3HAHUS HKOJOTHUUECKON KYJIbTYypbl U CIIOCOOHOCTH CTaBUTh
LU U CTPOUTH )KU3HEHHBIC MJIAHBI.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHUS MpeaMeTa «XHUMHS» JOCTHTalTCsA B
CAMHCTBE YYEOHOM U BOCIUTATEIBHOM JEATEIBHOCTH B COOTBETCTBUU C
T'YMaHUCTUYECKUMHU, COLIUOKYJIBTYPHBIMH, JYXOBHO-HPABCTBEHHBIMH IICHHOCTSIMU
U HJeaJaMU POCCUHCKOIO TPa)KJAaHCKOro OOLIECTBA, NMPUHATHIMU B OOIIECTBE
HOpMaMUd W  TpaBWIAMH  TOBEJEHHUS, CIOCOOCTBYIOIIMMHU  IIpolieccam
CaMOIIO3HAaHUs, CAMOPA3BUTHUS U HPABCTBEHHOTO CTAHOBJIEHUS JIMYHOCTHU
00yJaroImmxcs.

JIugyHOCTHBIE pe3yibTaThl OCBOCHUSA MpeaMeTa «XUMHs»  OTPaXKarT
c(OPMHUPOBAHHOCTh OTBITA ITO3HABATEILHOW MW TIPAKTUYECKON NESITEIHHOCTH
00yyaroImMXcs MO peaau3aliy NPUHATHIX B 00IIECTBE IIEHHOCTEW, B TOM YHUCJE B
YacCTH:

1) rpaxaaHCKOTr0 BOCIIMTAHMS

OCO3HAHUS 00YUYaIOIIMMUCA CBOMX KOHCTUTYIITMOHHBIX TIPaB U 00sI3aHHOCTEM,
YBaKEHHUS K 3aKOHY U MTPABOIOPSIKY;

NPEACTAaBICHUS O COLUMAJbHBIX HOPMAax MW MOpaBUiIaX MEKINYHOCTHBIX
OTHOIIICHUH B KOJIJIEKTHURE;



TOTOBHOCTM K COBMECTHOW TBOPYECKOW JAESATENBHOCTH NPH CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHUU YUYEOHBIX M TO3HABATENbHBIX 3ajay, BBHINOJIHEHUU
XUMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMAaTh M TPUHUMATh MOTHUBBI, HAMEPEHHs, JIOTHKY M
apryMEHTBI JPYTUX MPU aHAIU3€ PA3IUYHbIX BUAOB YUEOHOU AESTENbHOCTH;

2) IATPUOTUYECKOr0 BOCIIUTAHUA:

LEHHOCTHOTO OTHOUIEHUS K MCTOPUYECKOMY M HAyYHOMY HACJEIHIO
OTEYECTBEHHOW XUMHH;

YBaXEHUSI K MPOLECCY TBOpUECTBAa B OOJACTH TEOPUH U MPAKTHUYECKOTO
OPUMEHEHUSI XUMHH, OCO3HAHHUS TOTrO, YTO JIOCTMXKEHHSI HAyKH €CTh pe3yJbTaT
JUINTEbHBIX ~ HAOJIOEHUM, KpPOMOTIMBBIX OSKCIEPUMEHTAIBHBIX  IOHUCKOB,
IOCTOSIHHOT'O TPY/1a YYEHBIX U PAKTHKOB;

WHTEpECca M TO3HABATEJIbHBIX MOTHBOB B TOJYYEHUU U MOCIEIYIOLIEM
aHanu3e MH(OpMAIMU O MEePEAOBBIX JOCTHIKEHUSX COBPEMEHHOM OTEYEeCTBEHHOM
XUMUH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOT0 TOBECHNUS;

CIIOCOOHOCTH OIIEHUBATh CUTYAllMH, CBA3aHHBIE C XUMUYECKUMHU SBJICHUSIMU,
U MIPUHUMATh OCO3HAHHBIE PEILICHUS, OPUEHTUPYSICh Ha MOPaJIbHO-HPABCTBEHHbBIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHMBATH CBOE IOBEJIEHUE M IOCTYIKHM CBOUX TOBApHILEH C
MO3UIIMI HPABCTBEHHBIX M IIPABOBBIX HOPM M OCO3HAHHWE IOCIEACTBUN 3THUX
MOCTYIIKOB;

4) gpopmMupoBaHus KYJbTYPbI 310POBbS:

NOHMMaHHUs LEHHOCTEH 370poBOro U 0Oe30macHOro obpas3a >KU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOI'O OTHOIIEHUS K COOCTBEHHOMY (DHU3MUECKOMY U
IICUXUYECKOMY 3/I0POBBIO;

coOMIOJIeHUsT TpaBui 0Oe30MacHOro oOpalieHusi C BellecTBaMU B OBITY,
IIOBCETHEBHOM )KU3HU U B TPYJIOBOU JEATEIBHOCTH;

MOHMMAHUSl LEHHOCTH TIPaBUJl HWHJUBUAYAIBHOTO U  KOJUJIEKTUBHOIO
0€e3011acHOTr0 MOBEJCHUS B CUTYaIUsIX, YTPOKAIOIINX 3/JOPOBBIO U KU3HHU JIIOJEH;

OCO3HAHMS TOCHEACTBUN U HENPUATHS BPEAHBIX MPUBBIYEK (yHOTpEOICHUS
aJIKOT0JIsI, HAPKOTUKOB, KYpEHUS);

5) Tpy10BOr0 BOCIMTAHMS:

KOMMYHUKATHBHOM  KOMIETEHTHOCTH B  y4e€OHO-HCCIIEOBATEIbCKON
NESTeNIbHOCTH, OOLIECTBEHHO IIOJIE3HOM, TBOpYECKOM M  JOpyrux BUAax
NEeATEIbHOCTH;

YCTAaHOBKM Ha AaKTHUBHOE YYacTH€ B PEIICHUH NPAKTUYECKUX 3a]ay
COIMAJIbHOM HAIMPaBICHHOCTH (B paMKax CBOETO KJacca, IIKOJIbI);



WHTEpeca K MPAKTUIECKOMY M3YUEHUIO0 MPOPECCUil Pa3IudHOro pojia, B TOM
YHCJie Ha OCHOBE MPUMEHEHUS MPEJAMETHBIX 3HAHUM 10 XUMUU;

YBOXXEHUS K TPYAY, JIIOJAM TPYJia U pe3ybTaraM TPyAOBOM JEATEIbHOCTH;

TOTOBHOCTM K OCO3HAaHHOMY BBIOOPY MHAMBUIYAJIbHON TpPaeKTOPUU
oOpazoBaHusi, Oyaymieil npodeccu W peanu3alud COOCTBEHHBIX >XU3HEHHBIX
IJIAHOB C YYETOM JIMUHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHUHU, HUHTEPECOB U
oTpeOHOCTEH 00ITIeCTBA;

6) 3K0JI0TNYeCKOTr0 BOCIIUTAHMS:

HKOJIOTHUYECKH 11€J1€CO00Pa3HOr0 OTHOIIEHUSI K MPUPOJE, KaK HCTOUYHUKY
CyIIIECTBOBAHMS KU3HU Ha 3€MIIE;

MMOHUMAHMS TJIO0AJIBHOTO XapaKTepa SKOJOTHYSCKHX IPOOJIeM, BIUSHUS
SKOHOMHUYECKHUX ITPOIECCOB HAa COCTOSIHUE MPUPOTHON U COITMATILHOM CPEIbI;

OCO3HAHMUSI HEOOXOJHMMOCTH HCIIOJBb30BAHUSI JOCTHOKEHHM XUMHUHM IS
pelieHus BOPOCOB PaAllMOHAIBHOTO MPUPOI0TI0JIH30BAHMUS;

AKTUBHOIO HENPHATHS JIEUCTBUM, NPUHOCIIIMX BPEHN OKPYKAOUIEH
IPUPOHON cpelie, YMCHHS IIPOTHO3UPOBATh HEOJAroNmpHATHBIC AKOJOTHUYCCKHUE
MOCJIEICTBUSA MPEANPUHUMAEMbIX JEUCTBUM U TPEAOTBPAILATh UX;

HaJUYUsl Pa3BUTOTO IKOJOTHYECKOT0 MBIIICHUS, YKOJIOTUUECKON KYJIbTYpHI,
OITbITa JIeSITEILHOCTH HKOJOTHYECKOH HaIIPaBJICHHOCTH, yMEHUS
PYKOBOJICTBOBAaTbCSI UMU B TO3HABATEIbHOW, KOMMYHUKATUBHOM W COLMAJIBHOU
MPaKTUKE, CIOCOOHOCTM MW YMEHHMS aKTUBHO IIPOTHUBOCTOSITH HMJACOJIOTUU
xemopoouu;

7) UEHHOCTH HAYYHOI'0 MTO3HAHHUSA:

c(hOpMUPOBAHHOCTA MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HayKH U OOIECTBEHHOW MPaKTUKH;

MOHUMAaHMS CIHEeMUUKA XHMHH KaK HayKH, OCO3HaHHUA ¢€ ponu B
GbOpMUPOBAHUU PAIMOHAIBHOTO HAYYHOTO MBINUICHUS, CO3JaHUU IIEJIOCTHOTO
npeCTaBiIeHUusl 00 OKpY’KalollleM MUpE KaK O €IWHCTBE MPUPOABI U YeJIOBEKa, B
MO3HAHUU MPUPOJHBIX 3aKOHOMEPHOCTEH M pelIeHUH MpoOJieM COXpaHEHUs
MIPUPOTHOTO PABHOBECHS,

yOSKIEHHOCTH B  0COOOW 3HAYUMOCTH XUMHHU JJISI  COBPEMEHHOM
MUBWIM3ALMK: B €€ TyMaHHUCTUYECKON HAMpaBJICHHOCTH W BaXXHOW pOJIM B
CO3/TaHUM HOBOM 0a3bl MaTEpHUAIBHOM KYJIBTYPHI, PEIICHUH TI100abHBIX TPOOIeM
YCTOMYMBOTO PA3BUTHSI YEIOBEUECTBA — CHIPhEBOM, YHEPIETUUECKOM, MUIIEBON U
IKOJIOTHYECKON 0€30MacHOCTH, B PA3BUTUHM MEAMIIMHBI, OOCCTICUCHUH YCIOBHUI
YCHENTHOTO TpyJa W OKOJOTHYECKH KOMGMOPTHOM IKU3HM KaXKJIOro dJIeHa
00IIIECTBA;

€CTECTBEHHO-HAYYHOW TIpPaMOTHOCTH: TOHHUMAaHUS CYHIHOCTH METOJIOB
MO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIOCOOHOCTH HCMOJb30BaTh



MOJTy9aeMbIe 3HAHWS JJISl aHAIHM3a M OOBSICHEHUS SBJICHUN OKPY’KAIOIIETO MHUpPa U
MPOUCXOMAIINX B HEM U3MEHEHUM, YMEHHUS JIeJIaTh 000CHOBAHHBIE 3aKIFOYCHHS Ha
OCHOBE HAy4YHBIX (AaKTOB W HMEIOIIUXCS JJAHHBIX C IIeNIbI0  TIOMydYeHUs
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITECILHO HCIOJIb30BaTh XUMHUYECKHUE 3HAHUS IS
penIeHus MpooOJIeM B peaTbHBIX KU3HEHHBIX CUTYAITUSX;

MHTEpeca K TTO3HAHUIO U UCCIIEA0BATEIbCKON IEATEIbHOCTH,

TOTOBHOCTH W  CIIOCOOHOCTH K  HENPEephIBHOMY  OOpa3oBaHUIO W
caM000Opa30BaHHI0, K AaKTUBHOMY TIOJIYYCHHIO HOBBIX 3HAHWW IO XHMHH B
COOTBETCTBHH C KU3HEHHBIMH MMOTPEOHOCTSMH;

WHTEpeca K OCOOCHHOCTSM Tpy/Aa B pa3au4HbIX chepax mpodeccruoHaIbHOMI
NESTETHHOCTH.

METAIIPEIMETHBIE PE3YJIBTATbDI

MeTtanpenMeTHbIE pe3yJIbTaThl OCBOEHUS y4eOHOIo IpenMera «XuMus» Ha
YPOBHE CpeaHero o01ero o0pa3oBaHus BKIIOYAIOT:

3HAYUMbIE IS bopMHpOBaHUS  MHPOBO33PEHHS]  OOy4YarOIIMXCSA
MEXAUCIUIUIMHAPHBIE (MEXKIPEIMETHBIE) OOIlIeHayYHbIe MOHSATHUS, OTPAXKAIOIINe
LEJIOCTHOCTh HAyYHOM KapTHHBI MHUpa M CHEUU(PHUKY METOJOB IO3HaHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO, SHEPIUs, SIBJICHUE,
npoliecc, CUcTeMa, Hay4YHbl (akT, MPUHIUI, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, UCCIeA0BaHNe, HAOII0IeHUE, U3MEPEHNE, IKCIIEPUMEHT U JIPYTHE);

yHUBEpCalbHble Y4eOHbIEe NeHCTBUS (MO3HABATEIbHbIE, KOMMYHUKATHUBHBIE,

PEryJISITUBHBIE), o0ecreynBaroIme (dbopmHpoBaHue (pyHKIMOHAIBHOU
IPaMOTHOCTH U COIIMAJIbHOM KOMITIETEHIIUU 00YyYaroINXCs;
CHOCOOHOCTB oOyuarommxcs UCMOJIb30BaTh OCBOEHHBIE

MEXTUCIUIUIMHAPHBIC, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEpPCAIbHBbIC y4eOHBIC
JEUCTBUSA B IIO3HABATEIBHOW U COLMAIBHON MPAKTHUKE.

MeranpeaMeTHble pe3yabTaThl OTPAXKAIOT OBJIAJCHHE YHUBEPCAIbHBIMU
y4eOHBIMM  TO3HABATEIbHBIMU, KOMMYHHKATHUBHBIMU U  PErYJATHUBHBIMU
JICUCTBUSIMU.

OBJagenue YHUBEPCAJIbHbIMHU Y4eOHBbIMH NMO3HABATEJIbHBIMHU
AefCTBUSIMM:

1) 6a30Bble JJOrMYeECKHUeE JeiiCTBHS:

CaMOCTOSITeILHO  (OPMyIMpOBaTh W aKTyaJIM3UpOBaTh  MpoOJIEMYy,
BCECTOPOHHE €€ paccMaTpUBaTh;

ONpeAeisiTh LEJIH JESITEIbHOCTH, 3ajJaBasi IapaMeTpbl U KPUTEPUU HX
JIOCTHKEHUSA, COOTHOCUTD PE3YJIBTATHI ACATEIBHOCTU C MOCTABJICHHBIMU LICJISIMU;

WCIIOJIB30BAaTh MPU OCBOCHUW 3HAHUM NPUEMBI JIOTMYECKOTO MBILIIJICHHUS —
BBLICJISITh XAPAKTEPHBIC MPU3HAKW TOHSATHH W yCTAHABJIMBATh MX B3aUMOCBS3b,



UCII0JIb30BaTh COOTBETCTBYIOIIME MOHATUS 1JI1 OOBSICHEHUS OTJEIbHBIX (PAKTOB U
SIBJICHUM,

BBIOMpATh OCHOBAHUS M KPUTEPUU MJI KJIacCU(PUKAIIMU BEIIECTB H
XAMUYECKUX PEAKLINM;

YCTaHABJIMBATh MPUYMHHO-CJICJACTBEHHBIC CBA3W MEXIYy H3y4aeMbIMU
SIBIICHUSIMU,

CTPOUTH JIOTMYECKHE pacCyXIAeHUs (MHIAYKTUBHbIC, JEAyKTUBHBIC, IO
aHAJIOTUH), BBIABIATH 3aKOHOMEPHOCTH W MPOTHUBOPEUHS B paccMaTPUBAEMBIX
SBJICHUSAX, (DOPMYJIUPOBATH BHIBOABI U 3aKJIIOUCHUS;

MPUMEHSITH B MPOLIECCE TTO3HAHUS, UCTIONb3YEMbIe B XUMUU CUMBOJINYECKUE
(3HAKOBBIC) MOJICIIH, PEOOPA30OBHIBATH MOJICIIBHBIC MPEICTABICHUS — XUMHUCCKUIN
3HaK (CHMMBOJI) DJJIEMEHTa, XHMHYecKas ¢GopMmylia, ypaBHCHHE XHUMHYSCKOM
peaKkIuyu — TMpU PEIICHUH Y4YEeOHBIX IMO3HABATEIBHBIX W NPAKTUUYECKUX 3ajad,
MPUMEHSITh Ha3BaHHBIE MOJCIIbHBIC MPEICTABICHUS IS BBISIBIICHUS] XapaKTEPHBIX
MPU3HAKOB U3y4Ya€MbIX BEIIECTB U XUMUUYECKUX PEAKIIUM.

2) 0a30BbI€e HCCIIEeI0BaTEIbCKHE AeiiCTBUSA:

BJIaJIECTh OCHOBAMH METOJIOB HAYYHOTO IO3HAHUS BEHIECTB M XUMHUUYECKHUX
peaKLHnii;

bopMyIHpOBATH 1SN U 33/1a4d UCCIICIOBAHUS, UCIIOIb30BaTh TOCTABJICHHbIC
U CaMOCTOSITETbHO C(HOPMYJIMPOBAHHBIE BOMPOCH B KAueCTBE HWHCTPYMEHTA
MIO3HAHUS U OCHOBBI JJI1 (DOPMHUPOBAHMS THIIOTE3bI IO MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYKJICHUM;

BJIaJIETh HABBIKAMHU CaMOCTOSTEJIPHOTO TUIAHUPOBAHUS U TPOBEICHUS
YYEHUYECKUX AKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOIIOATh 332 XOJI0M
Iporecca, CaMOCTOSATEIBHO IPOTHO3UPOBATH €ro Pe3yiabTar, (popMyIupoBaTh
0000IIIeHNS ¥ BBIBOJBI OTHOCHTEIIBHO JIOCTOBEPHOCTH PE3YJIbTaTOB MCCIICI0OBAHUA,
COCTaBJISITH OOOCHOBAHHBIN OTYET O MPOCIIAaHHON paboTe;

npuoOpeTaTh OMBIT YYEHUUECKON HCCIETOBATENIbCKOM W MPOEKTHOM
NEATeNIbHOCTH, MPOSBIISTH CIOCOOHOCTh U TOTOBHOCTh K CaMOCTOSATEIbHOMY
MOUCKY METOJIOB PpEIICHUS MPAKTUYECKUX 3a]ay, MNPUMEHEHUIO Pa3TUUYHBIX
METOJ0B MO3HAHMSL.

3) pabora ¢ uHpopManmeii:

OPUECHTHPOBATLCA B PA3JIUYHBIX HCTOYHMKAX uHPopManuu (Hay4dHO-
NOMyJIsIpHAasl JIUTEpaTypa XUMHUUYECKOTO COJIEpKaHUs, CIPaBOYHBIE MOCOOUS,
pecypcel MaTepHETa), aHanm3upoBaTh WH(YOPMAIUIO PA3IUYHBIX BUIOB U (OpM
MpeJICTaBICHHUS, KPUTHUYECKHU OIICHUBATh eé JIOCTOBEPHOCTh u
HEMIPOTUBOPEYUBOCTH;



(GbOpMyIMpPOBATh 3aMPOCHl U MPUMEHSITH PA3THYHBIE METOJbI MPU TOUCKE U
otbope wuHPOpMAlUK, HEOOXOAWMOW JUISI BBIMOJHEHHS YYCOHBIX 3ajad
onpenenEHHOro TUIa,

npuOOpeTaTh OMBIT KCHOJIB30BaHUS HH(POPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHHA U PA3TUYHBIX TTIOUCKOBBIX CUCTEM;

CaMOCTOSATETTLHO  BBIOMpATh  ONTUMATBHYIO  GOpMY  TPEACTABICHHUS
uHbopmaIu (cxeMbl, rpaduKH, TUarpaMMbl, TAOJIUIIBI, PUCYHKH U JPYTHE);

UCIIOJIb30BaTh HAyYHBIA SA3BIK B KadyecTBE CpeAcTBa NpU pabdoTe C
XUMUYECKON wuH(poOpMaIeil: NpUMEHATh MeXIpeAMeTHble ((usudyeckue u
MaTE€MaTUYECKUE) 3HAKU U CUMBOJIBI, (POPMYJIbl, aOOpEeBUATYPBI, HOMEHKIIATYPY;

UCIIOJIb30BaTh W MPeoOpa3oBhIBATh 3HAKOBO-CHMBOJUYECKHE CpECTBA
HATJIATHOCTH.

OBj1ajieHNe YHUBEPCAIbHBIMH KOMMYHUKATHBHBIMHU J€HCTBUSAMM:

3aJ1aBaTh BOIIPOCHI MO CYIIECTBY OOCYKIAaE€MOM TeMbI B XOJ€ Uajora u/uiu
JTUCKYCCHHW,  BBICKA3bIBaTh  WACH, (OPMYJIUPOBATh CBOM  MPEIIOKEHUS
OTHOCHUTEJILHO BBITTOJTHEHUS TIPETIOKCHHON 3a/1a4H;

BBICTYNIaTh C MpE3eHTAIMell pe3yiabTaTOB IM03HABATEIILHON NESITEIbHOCTH,
TIOJIYYCHHBIX CAaMOCTOSTEIBLHO MJIM COBMECTHO CO CBEPCTHUKAMU TIPH BBIMTOJTHECHUT
XUMHUYECKOTO IKCIIEPUMEHTA, MPAKTHUYCCKOW PabOThI 10 MCCIICOBAHUIO CBOWCTB
M3Y94aeMBbIX BEIIECTB, pealn3allii y9eOHOTO MPOeKTa U (HOPMYIHUPOBATH BHIBOJIBI
M0 pe3yJIibTaTaM MPOBEAEHHBIX HCCICAOBAHMM MyTEM COTJIACOBAHUS TO3UIUN B
X0J1e 00CYXIeHUSI 1 0OMEHA MHEHUSIMHU.

OBj1ajieHHe YHUBEPCAJIbHBIMH PEryJISITHBHBIMH JeCTBUSIMMU:

CaMOCTOSITENIHO IUIAHUPOBATh M OCYIIECTBISATH CBOKO I103HABATEIIbHYIO
NeSTENbHOCTh, Ompenensia e€ Ieau W 3aJavyd, KOHTPOJIUPOBATH U TI0 Mepe
HEOOXOJIMMOCTH KOPPEKTHUPOBATh MPEAJaraéMblii ajiropuT™M JACHCTBUM MpuU
BBITIOJIHEHUU YYEOHBIX U HCCIENOBATENbCKUX 3ajad, BBIOMpaTh HamOoJee
3G (EKTUBHBIN CIMOCO0 HMX pEHICHHS ¢ YYETOM TIOJNYyYCHHS HOBBIX 3HAHUH O
BCIIECTBAX M XUMHUYCCKUX PEAKIIHSIX;

OCYIIECTBIISTH CAMOKOHTPOJb CBOEH JEATEIHPHOCTH Ha OCHOBE CaMOAaHaIn3a
¥ CaMOOILICHKH.

INPEJMETHBIE PE3YJIBTATBI

10 KVIACC

[IpenMeTHble  pe3yJbTaThl OCBOCHHMS Kypca «OpraHuyeckas XUMHSI»
OTpaXaroT:

c(hOPMUPOBAHHOCTb  NPEACTAaBICHUM O XUMHUUYECKOM  COCTaBJISIFOLIEH
€CTECTBEHHO-HAYYHOW KapTUHBI MHpA, POJIUM XUMHM B TIO3HAHWM SIBICHUUN



opuponbl, B (HOPMHUPOBAHMM MBIIUIEHUS W KyJbTypbl JIMYHOCTH, €&
(YHKIIMOHATBHON I'PAaMOTHOCTH, HEOOXOIMMOM JUIsl pelIeHUs] TPAKTUYECKUX 3a/1a4
U JKOJOIM4eCKH OOOCHOBAHHOTO OTHOILIEHUSI K CBOEMY 3[0POBBIO M NPUPOAHOMN
cpexne;

BJIQJCHUE  CHCTEMOW  XUMHUYECKUX  3HAHUWA, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIAralIIUe MOHATHS (XMMHYECKHI JJIEMEHT, aTOM, >3JEKTPOHHAas
000J10YKa aTOMa, MOJIEKYJIa, BAIEGHTHOCTh, JIEKTPOOTPULIATEILHOCTh, XUMHYECKAs
CBsI3b, CTPYKTypHasi gopmyia (pa3BEpHyTas M COKpalEHHAas), MOJb, MOJIApHas
Macca, MOJISIpHBIM 00BEM, YIJEpOJHbIM ckener, (yHKIHOHAIbHAs TpyIIa,
paauKai, U30Mepus, H30MEPbI, TOMOJIOTHYECKHUI P, TOMOJIOTHU, YIJI€BOJOPOIbI,
KHCIIOPOJ, U a30TCOJEpIKAIINE COECAMHEHMS, MOHOMED, IOJUMEpP, CTPYKTYpHOE
3B€HO, BBICOKOMOJIEKYJIIPHBIE COEIMHEHHUS); TEOPUH U 3aKOHBI (TEOPHUsSI CTPOEHUS
oprannyeckux BemecTB A. M. ByTiepoBa, 3aKOH COXpaHEHHs] MacChl BEILLECTB);
3aKOHOMEPHOCTH, CUMBOJIMUYECKUH S3BIK XUMHUHU; MHUPOBO33PEHUECKUE 3HAHUS,
JeXallie B OCHOBE NOHMMAaHUS NPUYUHHOCTH U CUCTEMHOCTH XWUMHYECKHX
SBJICHUH, (PAKTOJOTMYECKHE CBEIEHUS O CBOWCTBAX, COCTaBe, IMOIYYCHHHU U
0€30I1acHOM HCIOJb30BAaHUU BAXKHEHIIMX OPraHMYECKUX BEIIECTB B OBITY H
PAKTUYECKOM JESITEIIbHOCTH YEJIOBEKa;

c(OpMHUPOBAHHOCTh YMEHUW BBISBISATH XAapaKTEPHbIE MPU3HAKUA TOHSITHH,
yCTaHaBJIMBAaTh UX B3aMMOCBA3b, MCIOJb30BaTh COOTBETCTBYIOLIUE MOHSITHUS MpPU
ONMCAHUM COCTaBa, CTPOCHHUSI U IIPEBPALICHUI OPraHUYECKUX COECIUHEHUM;

C()OPMUPOBAHHOCTb YMEHMH HUCIHOJIb30BAaTh XUMHUYECKYI0 CHMBOJMKY JIs
COCTABJICHHMSI MOJIEKYJSIDHBIX U CTPYKTYpPHBIX (pa3BEPHYTOH, COKpAIIEHHON)
GopMya OpraHMYECKMX BEUIECTB W YPABHEHUH XUMHUYECKHUX pPEAKLUH,
W3rOTABJIMBATh MOJENIA MOJIEKYJ OPraHMYECKUX BEIIECTB IS WIIIOCTPALUU UX
XUMHUYECKOTO U IPOCTPAHCTBEHHOT'O CTPOEHUS;

c(OpMUPOBAHHOCTh YMEHHUH YyCTaHaBIMBATh MPHUHAJIEKHOCTh H3YyUEHHBIX
OpraHUYeCKUX BEUIECTB MO MX COCTaBy M CTPOEHUIO K OMNpEAeIEHHOMY
KJIaccy/Tpynne CcoeAuHEeHU (yriieBOJOpPOAbl, KHUCJIOPOA M a30TCOAEpKalue
COEIMHEHHMSI, BBICOKOMOJIEKYJIIDHBIE COEIUHEHUs), JaBaTh MM Ha3BaHHS IO
cuctematudyeckoir Homenknarype (IUPAC), a Taxke NTpUBOAUTH TPUBHAIBHBIC
Ha3BaHUSl OT/AEJbHBIX OPraHUYECKUX BEUIECTB (ITHIICH, MPOMNMWICH, AalleTHUJIEH,
ATWJICHIJIMKOJb, TNHIEPUH, (eHos, (hopMalbIerul, alueTaablIerul, MypaBbrUHas
KHCIIOTA, YKCYCHasl KUCJIO0Ta, OJICMHOBASI KUCJIOTA, CTEAPUHOBAs KUCIIOTA, TII0KO034,
bpykTO3a, KpaxmMai, HeTi0103a, TIUIINH);

C()OPMUPOBAHHOCTh YMEHMSI ONPENENSATh BUJbl XMUMHUYECKOH CBs3U B
OpraHUYEeCKUX COCTMHEHUAX (OJJMHAPHBIC U KPATHBIE);



chOpPMHPOBAHHOCTh yMEHUS TPUMEHATH TOJOXKECHHUS TEOPUU CTPOCHHUS
oprannveckux BemectB A. M. BytnepoBa st 00bSICHEHHS 3aBUCHUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOEHHUS; 3aKOH COXPAHEHHS MaCChl BEILIECTB;

c(hOpMUPOBAHHOCTb ~ YMEHHUN  XapakTepu3oBaTh  COCTaB, CTPOCHHUE,
dbu3uYecKkre M XUMHYECKHE CBOICTBA TUIMHUYHBIX MPEACTABUTENICH Pa3IMUHbBIX
KJIACCOB OPTraHUYECKUX BEIIECTB (METaH, 3TaH, ITUJIEH, MPOMUJIEH, AalleTUJIEH,
Oyramuen-1,3, mermnOyramuen-1,3, OSH30J, METAaHOJ, 3TAaHOJ], JTHUJICHIJIMKOJb,
IJIMLIEPUH, (EHOJI, aleTalbIeruj, MypaBbuHAs U YKCYCHas KHCIIOTHI, TJIIOKO3a,
KpaxmaJl, IIeJUTI0103a, AMUHOYKCYCHAsl KUCI0TA), WILTIOCTPUPOBATh TEHETHUYECKYIO
CBSI3b MEXJYy HUMH YPaBHEHHUSIMU COOTBETCTBYIOIIMX XHUMHUYECKUX DPEaKIHil ¢
UCIIOJIb30BAaHUEM CTPYKTYPHBIX (hOPMYT;

chOpMHUPOBAHHOCTh YMEHHUSI XapaKTEPU30BATh UCTOUYHUKH YTIIEBOJOPOTHOTO
ChIpbsi  (He(Th, NPHUPOIHBIA Ta3, YyTojb), CIOCOOBI HUX MEpepadbOTKH U
MPaKTUYECKOE TPUMEHEHHE MPOYKTOB MepepadOTKH;

c(hOPMUPOBAHHOCTb YMEHUU MPOBOAUTH BBIUMCICHUS IO XUMUYECKUM
ypaBHEHUsIM (Macchl, 00bEMa, KOJWYECTBA HMCXOJHOTO BEIIECTBA WIIM MPOIYKTa
peakiMu IO H3BECTHBIM Macce, 00bEMY, KOIMYECTBY OJHOTO U3 HCXOJHBIX
BEILIECTB WM MPOTYKTOB PEAKIIUN);

c(hOpMUPOBAHHOCTb YMEHHMH BJIaJETh CHUCTEMOW 3HAHUM OO0 OCHOBHBIX
METOJ[aX HAYYHOI'O MO3HAHUS, UCIOJIb3YEMbIX B XUMUU MPU U3YUYCHHUH BEIIECTB U
XUMUYECKUX SBJICHUN (HaOII0IeHNEe, N3MEPEHUE, SKCTIEPUMEHT, MOJICTTUPOBAHHE),
UCIIOJb30BaTh CUCTEMHBIE XHMHUYECKHE 3HAHHUS JUIsl TPUHATHS pEIICHUN B
KOHKPETHBIX JKU3HEHHBIX CHUTyallusX, CBS3aHHBIX C BEIIECTBAMU U HUX
MIPUMEHEHUEM;

c(hOpMHUPOBAHHOCTh YMEHUI COOJIO/IaTh TIPaBUiIa MOJIH30BAHUS XUMUYECKOM
MOCYJIOM W JabopaTOPHBIM OOOPYJOBaHUEM, a TaKXKe IMpaBuiia OOpaIieHus: ¢
BEIIIECTBAMU B COOTBETCTBUM C MHCTPYKUHUSMH MO BBIIOJHEHHUIO J1a0OPATOPHBIX
XUMUYECKHUX OIBITOB;

c(hOPMUPOBAHHOCTh YMEHHUHN IIJITAHUPOBATh U BBIMOJHATH XUMHUYECKUU
HKCHEPUMEHT (TIPEBPALIEHUS OPraHUYECKUX BEIIECTB MPU HArPEBAHUU, MOJIyYEHUE
ATUJIEHA W W3YYEHUE €ro CBOWCTB, KAUYECTBEHHBIE PEAKIUU OPraHUYECKHUX
BEILIECTB, JICHaTypalusi OCJIKOB MpH HAarpeBaHWU, I[BETHHIC PEaKIMU OCJIKOB) B
COOTBETCTBHM C TIpaBWJIaMH TEXHUKM O€30MacCHOCTH TMpU OOpalleHUuu C
BEIIECTBAMU U JIaOOPATOPHBIM OOOPYJOBAHUEM, TMPEACTABISATH PE3YJIbTAThl
XUMUYECKOTO OKCTIEpUMEHTa B (OopMe 3amucu ypaBHEHHH COOTBETCTBYIOIIMX
peakuuii 1 GopMyIUpPOBaTH BEIBOJIBI HA OCHOBE 3TUX PE3YJIbTaTOB;

c(hOPMUPOBAHHOCTh YMEHUW KPUTHUYECKH aHAJU3UPOBATh XHUMHUYECKYIO
uH(pOpMAIMIO, TMOJyYaeMyl0 U3 pa3HbIX HCTOYHUKOB (CpEACTBA MacCOBOM
uHpopmanuu, UaTEepHET U ApyTrUX);



chOpMHPOBAHHOCTh ~ YMEHHA  COONMIONATh  MpaBWja  JKOJOTHYECKH
1eaecoo0pa3Horo MOBEJASHUS B OBITY W TPYJIOBOH ACATEILHOCTH B IEIAX
COXpaHEHMSI CBOETO 3/I0POBbSl U OKPYKAIOIIEH MPUPOIHONW Cpe/bl, OCO3HABATH
ONACHOCTh BO3JCHCTBUA Ha >KUBBIE OPraHU3Mbl OIPEIEIEHHBIX OPraHUYECKHUX
BEILIECTB, MoHUMas cMmbica mokazarens [1/IK, moscHsaTe Ha mpumepax crnocoObl
YMEHBIICHUS W TPEAOTBPALICHHS WX BPEAHOTO BO3JCUCTBHS HAa OpPraHU3M
YEeJIOBEKA;

JUIS 0OYYaroIIUXCsl ¢ OTPaHUYEHHBIMU BO3MOKHOCTSIMHU 3JI0POBbSI: YMEHHE
NPUMEHSITh 3HAaHUS 00 OCHOBHBIX JOCTYIHBIX METOJaX IIO3HAHUS BEIIECTB U
XAMHUYECKUX SIBJICHUM;

JUIS  CIICTBIX M CIIA0OBHIAAIIMX OOYYaloIMMXCS: YMEHHE HMCIOJIb30BaTh
penbedHO-TOUCHHYIO cucTeMy oOo3HaueHui JI. Bpaiinsa mis 3amucn XHMUYECKHX

dbopmyi.
11 KJIACC

[IpenmeTHble pe3ysbTaThl OCBOCHMS Kypca «OOImas W HeopraHudeckas
XAMUS OTPaXaroT:

c(hOPMHUPOBAHHOCTh  MPEJCTABICHHH: O XUMHUYECKOM COCTaBIISIONICH
€CTECTBCHHO-HAYYHOM KapTUHBI MHPA, POJM XHMHU B TO3HAHUU SIBICHUU
npuposbl, B (GOPMUPOBAHWU MBIIUICHUS U KyJIbTYpbl JIMYHOCTH, €&
(GYHKIIMOHAIBHON TPaMOTHOCTH, HEOOXOIUMOM JJIsl pEUICHUs MPAKTUYECKUX 3a]1a4
M DKOJIOTHYECKH 0OOCHOBAHHOTO OTHOIICHHUS K CBOEMY 3J0POBBIO U MPUPOTHOU
cpene;

BJIAJICHUE  CUCTEMOM  XMMHWYECKUX  3HAHMH, KOTOpas  BKIIKOYAET:
OCHOBOITOJIAraloIne IMOHATHS (XUMUYECKUN BJIEMEHT, aToM, u3orom, S-, pP-, d-
AJIEKTPOHHBIE OPOUTAIIM aTOMOB, HOH, MOJIEKYJa, MOJb, MOJSIPHBIA O0O0BEM,
BAJIEHTHOCTb, 3JICKTPOOTPULIATEIBHOCTh, CTEIIEHb OKHUCJIEHHS, XUMUYECKAs CBS3b
(KoBaJIEeHTHAs1, MOHHAs, METAJUIMYECKAasi, BOJOPO/IHAS ), KpUCTAJUIMYECKAsl PeIIETKa,
TUNBl ~ XUMHUYECKUX  PEAKIMH, PaCTBOpP, DJIEKTPOIUTHI,  HEIICKTPOJIUTHI,
ANEKTPOJUTHYECKAST JIUCCOLUAIUSA, OKHUCIHUTENb, BOCCTAHOBUTEIb, CKOPOCTH
XHMHYECKOM peakiui, XMMHYECKOE€ DPaBHOBECHUE); TEOPUM U 3aKOHBI (Teopus
AJIEKTPOJIUTHYECKON Auccorumanuu, nepuoanyecknii 3akoH JI. M. MeHnneneena,
3aKOH COXpPaHEHHUS MACChl BEIIECTB, 3aKOH COXPAaHCHUS W MPEBPAICHUS SHEPTUU
NpU XUMHUYECKHX PEaKIHUAX), 3aKOHOMEPHOCTH, CHMBOJIMUECKUU S3BIK XUMUU,
MHPOBO33PEHUYECKUE 3HAHUS, JICKAIIME B OCHOBE IMOHUMAHHUS NPUYUHHOCTH H
CHCTEMHOCTH XHMHYECKHUX SIBJICHHH, (PaKTOJOTHYECKHE CBEIACHHUS O CBOMCTBAX,
COCTaBe, MOJIy4YeHUU U 0€30TaCHOM HMCIOJIb30BAHMH BXKHEHIITUX HEOPTaHUICCKHUX
BEILIECTB B OBITY U NMPAKTUYECKON JIEATEIBHOCTH YEJIOBEKa,;



c(OpMUPOBAHHOCTh YMEHUU BBISIBIATH XapaKTEpHbIC MPU3HAKU TOHATHUH,
yCTaHaBJIMBAaTh UX B3aWMOCBA3b, MCIOJb30BaTh COOTBETCTBYIOIUME MOHSITHUS NPHU
ONMCAaHUH HEOPTaHWYECKUX BEUIECTB U UX MIPEBPALLCHUN;

c(OPMHUPOBAHHOCTh YMEHHUI HCIOJIb30BaTh XUMHUYECKYIO0 CHMBOJIUKY JUISI
coctaBieHuss (OpPMYJ BEIIECTB M  YpPaBHEHHM  XMMHUYECKUX  pEaKIuH,
cucremarnuyeckyro HomeHkIarypy (IUPAC) u TpuBnanbHble Ha3BaHUs OTACIBHBIX
HEOPraHWYECKUX BEUIECTB (yrapHblid TIa3, YIVIEKMCIBIA ra3, aMMHaK, raméHas
U3BECTh, HETALIEHAs U3BECTh, MUTHEBAS COMAQ, IUPHUT U IPYTHE);

c(hOpMHUPOBAHHOCTh YMEHUHN OIpPEAENATh BaJCHTHOCTb U CTENEHb OKUCIICHUS
XUMUYECKUX 3JIEMEHTOB B COEJIMHEHHUSX PA3IUYHOrO COCTaBa, BUJ XUMHUYECKOU
CBA3M (KOBaJICHTHAs, MOHHAs, METAJUINYECKAsl, BOJIOPOHAs) B COCAUHEHUSAX, TUI
KPUCTAJNINYECKON PEIIETKM KOHKPETHOrO BEIlecTBa (aTOMHAas, MOJIEKYJsIpHas,
WOHHAs, METAJUTMYECKas), XapakTep Cpeibl B BOJAHBIX pACTBOPaX HEOPTraHUYECKUX
COCJIMHECHMI;

c(OpMHPOBAHHOCTh yMEHUI yCTaHaBJIUBAaTh NPUHAIIEKHOCTD
HEOPraHWYECKUX BELIECTB IO KX COCTaBY K OIpeneiIEHHOMY KIacCy/TpyIine
COEAMHEHUN (TIPOCThIE BEHIECTBA — METAJJIbI U HEMETAJIbl, OKCUbl, OCHOBAHUS,
KHUCIIOTBI, aM(OTEPHBIE THAPOKCUIBI, COJIN);

c(hOpMHUPOBAHHOCTh YMEHUN PACKPBIBATH CMBICH MEPUOIUYECKOr0o 3akoHa /I,
N. MenaeneeBa u JEMOHCTPUPOBAThH €0 CUCTEMATH3UPYIONIYI0, OOBSICHUTENBHYIO
U IPOTHOCTHYECKYIO (QYHKIIUY;

chOpMHPOBAHHOCTh YMEHHI XapaKTepu30BaTh 3JIEKTPOHHOE CTPOCHHE
aTOMOB XUMHUYECKUX »dJeMeHTOB |4 mnepuonos Ilepuoanueckoil cHUCTEMBI
xuMmuueckux sjemMeHToB JI. M. MenneneeBa, MCHONb3ys HOHATHA «S-, P-, O-
DIIEKTPOHHBIE opourtamm, «3HEPreTUYECKUe YPOBHI, OOBSICHATH
3aKOHOMEPHOCTH WU3MEHEHUSI CBOWCTB XMMHMYECKHX 3JIEMEHTOB M MX COECIUHEHUN
110 repuoaam u rpymnnaM llepuoanueckon cucTeMbl XUMHUECKHUX dyeMeHToB [[. 1.
Menpeneena;

c(hOpMUPOBAHHOCTb yYMEHUM  XapakTepu3oBaTh (OMHUCHIBATH)  OOIIKE
XUMUYECKHE CBOMCTBA HEOPraHMYECKUX  BEIIECTB  pa3IMYHBIX  KIJIACCOB,
NOATBEPkKAATh CYLIECTBOBAHME T'€HETHUYECKOM CBSI3M MEXKJIYy HEOPraHWYECKUMU
BEIIECTBAMHU C MTOMOIIbIO YPABHEHHUI COOTBETCTBYIOUIUX XUMUYECKUX PEAKIU;

c(hOpMHUPOBAHHOCTh YMEHHS KJIACCU(UUIHUPOBATH XMUMHUYECKUE DPEAKIUU IO
pa3IuMYHbBIM IpHU3HAKaM (YUCIy M COCTaBY pEarupyrolldX BEIIECTB, TEIJIOBOMY
s eKxTy peaknuu, U3MEHCHHIO CTCIICHEH OKHMCIICHHS 3JIEMEHTOB, O0OpPaTUMOCTH
peaKkuu, y4acTUIO KaTaau3aTopa);

c(OpMHUPOBAHHOCTh YMEHUW COCTABJISITH YPaBHEHUS DPEAKUUN pa3IHMUHbIX
THUIIOB, MOJHBIE U COKPAIIEHHbIE YPABHEHHSI pPeaklUii HOHHOTO OOMEHa, YUNUThIBas
YCIJIOBHSL, IIPU KOTOPBIX 3TH PEAKLIUHU UAYT JO KOHIIA;



chOPMHPOBAHHOCTh yYMEHUN TMPOBOJUTH PEAKIMH, TOITBEPIKIAIOIIHC
KAUEeCTBEHHBI COCTAaB PAa3JUYHbIX HEOPTraHUYECKUX BEILECTB, pPACIO3HABATh
ONBITHBIM MYTEM HOHBI, IPUCYTCTBYIOIIUE B BOAHBIX PAaCTBOPAaX HEOPraHUYECKUX
BEILIECTB;

c(hOPMUPOBAHHOCTh YMEHHMH  pPACKpPBIBATH  CYIIHOCTh  OKHCIIMTEJIHHO-
BOCCTAHOBUTEJBHBIX PEAKIMi MOCPEACTBOM COCTABJICHUS DJIEKTPOHHOrO OajaHca
ATHUX PEaKIUM;

c(hOpMUPOBAHHOCTb YMEHUN OOBSACHSITH 3aBUCIMOCTh CKOPOCTH XMMHUYECKOU
peaKIuu OT Pa3uyHbIX (PAaKTOPOB; XapaKTep CMEIICHUS XUMUYECKOTO PaBHOBECHUS
B 3aBUCHMOCTH OT BHeIIHero Bo3zaeicTeus (mpuniun Jle [llarense);

chOpMHUPOBAHHOCTh YMEHUW XapaKTEepU30BaTh XHWMHUUYECKHE IIPOIIECCHI,
JeKalMe B OCHOBE IMPOMBIILUICHHOTO MOJIYYEHHUsS CEPHOM KHUCIIOThI, aMMHAaKa, a
Takke CcHOPMHUPOBAHHOCTH MPEACTaBICHUM 00 OONIMX HAyYHBIX MNPHUHIUIAX U
AKOJIOTMYECKUX MPoOIeMaxX XUMUUECKOTO ITPOU3BOJICTBA;

c(hOpMUPOBAHHOCTh YMEHUN MPOBOJAUTH BBIUYKCICHUSI C HCIOJIb30BaHUEM
MOHATHUSL «MaccoBasi JIOJS BEIIECTBA B PACTBOPE», OOBEMHBIX OTHOIICHUI Ta30B
IPU XUMHUYECKUX PEaKIIMIX, MAaCChl BEIIECTBA WM 00BhEMA ra30B MO U3BECTHOMY
KOJIMYECTBY BEILIECTBA, Macce WM O0BEMY OJIHOTO M3 YUYACTBYIOIIUX B pEaKIUu
BEILIECTB, TEIJIOBOTO 3(¢eKkTa peakiuu Ha OCHOBE 3aKOHOB COXPAHEHHS MacChl
BEILIECTB, IPEBPAIICHUS U COXPAHEHUS SHEPTUU;

c(hOpMHUPOBAHHOCTh YMEHUI COOJI0IaTh TIPaBUIIa MOJIH30BAHUS XUMUYECKOM
MOCY/IOW U J1Ta0OpaTOpHBIM O0OpYJAOBaHHWEM, a TaKXe IpaBUiia OOpAIICHHUS C
BEILIECTBAMU B COOTBETCTBUM C MHCTPYKUMSIMHU IO BBIINOJHEHUIO JTaOOPATOPHBIX
XUMUUYECKHUX OTBITOB;

chOpMHUPOBAHHOCTh yMEHHWI TUIAHUPOBATH W BBITIOJHATh XWMHUYECKHIM
HKCIEPUMEHT (pa3iioKEHUE MEepOKCHAa BOAOPOJAa B MPHUCYTCTBUU KaTaau3aTropa,
ONpPENEIICHUE CPEAbl PACTBOPOB BEUIECTB C IOMOMIbIO YHHBEPCAIBHOTO
WHJMKATOpa, BIUSHUE PA3IUYHBIX (PAaKTOPOB Ha CKOPOCTh XMUMHUYECKOW PEaKIIUH,
peakuud MOHHOrO OOMEHa, KAayeCTBEHHbIE peaklMH Ha cyibdar-, kapOoHAT- U
XJIOPU/I-aHUOHBI, HA KaTUOH aMMOHHSI, PEIICHUE SKCIEPUMEHTANbHBIX 3aJad MO
teMam «Metamnb»y u «HeMmeramnae») B COOTBETCTBHM C IMpaBHIAMH TEXHUKU
0€30macHOCTU TIPU OOpaIlleHUH ¢ BEIIECTBAMU U Ja0OPaTOPHBIM 000PY/I0BAHHEM,
NPEACTaBIATh PE3YyJbTaThl XHUMHUYECKOTO JKCIEpUMEHTa B (QopMme 3amucu
yYpPaBHEHHUI COOTBETCTBYIOIIUX peakuuil v (POpMyIupoBaTh BHIBOJLI Ha OCHOBE
ATUX PE3yJIbTATOB;

chOpMHUPOBAHHOCTh yMEHUN KPUTUYECKH AHAIM3UPOBATH XHUMHUYECKYIO
uHpopMaIMIO, TMOJy4aeMyl M3 pa3HbIX MCTOYHUKOB (CpPEJCTBAa MacCOBOM
KOMMYHUKaIuu, MHTEepHET U Apyrux);



chOpMHPOBAHHOCTh ~ YMEHHA  COOJIIOMAaTh  MpaBWjia  JKOJOTHUYECKH
1eaecoo0pa3Horo MOBEJASHUS B OBITY W TPYJIOBOH ACATEILHOCTH B IEIAX
COXpaHEHMSI CBOETO 3/I0POBbS U OKpYKAIOIIeH MNPUPOJHOW Cpeabl, OCO3HABATH
OTIACHOCTh BO3/ICHCTBUS HA KUBbIC OPraHU3MbI OMPEICIEHHBIX BEIICCTB, TOHUMAs
cmbicn mnokazatens [IJIK, mosicHITP Ha mnpumepax CrnocoObl YMEHBIIEHUS U
NpeAOTBPAICHUSI UX BPEIHOTO BO3/ICHCTBUSI HA OPraHU3M YEJIOBEKA;

JUIS OOYYaroIIUXCsl ¢ OTPaHUYCHHBIMH BO3MOXKHOCTSIMHU 37[0pPOBBS: YMCHHE
NPUMEHSTh 3HAHUS 00 OCHOBHBIX JOCTYITHBIX METOJaX II03HAHUS BEIIECTB M
XUMHYECKUX SBIICHUH;

JUISL CIIETBIX M CJIa0OBUASIIMX OOYYaroIMXCS: YMEHHE MCIO0JIb30BaTh
penbedHO-TOUCHHYIO cucTeMy oOo3HaueHui JI. Bpaiinsa mis 3amucn XMMUYSCKHX

dbopmy.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
Koau4gecTBO 4acoB
Ne HaumeHoBaHue pa3jie/ioB
KoHnTpoibHbIe
n/n U TeM NPOrpaMMbl Bceero
padoThI

Paspnen 1. Teopernueckue 0CHOBbI OPraHMYeCKON XMMHH

[IpenmeT oprannueckon
xumuu. Teopus ctpoeHus

1.1 . 3 0
OpPraHUYECKUX COCAMHEHUN
A. M. bytneposa
Wtoro mo pazneny 3
Paznen 2. YriaeBoaopoast
[IpenenbHbIe YrieBOOOPOIbI
2.1 pea YHICBOAOPOA 2 0
— aJIKaHbI
Henpenensabie
2.2 YTIIEBOJOPOIBI: AJIKEHBI, 6 0
aJIKaTUCHBI, AJTIKHHBI
ApomaTtnueckue
2.3 P 2 0
YTJIEBOIOPOABI
[IpupoiHBIE HICTOYHUKHI
2.4 YIJIEBOIOPOOB U UX 3 1
nepepaboTka
Utoro mo pazneny 13

Pa3nen 3. Kuciiopoaconep:xaime opranudecKkie coeJuHeHns
3.1 Cruptel. denon 3 0

IIpakTHYeckue
padoThl

JuekTpoHHbIE (HU(pPOBBIE)
o0pa3oBaTesibHbIE PeCypChl

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

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

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

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

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

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



https://resh.edu.ru/subject/lesson/6149/start/170388/
https://resh.edu.ru/subject/lesson/6151/start/149993/
https://resh.edu.ru/subject/lesson/5412/start/212563/
https://resh.edu.ru/subject/lesson/4775/start/150494/
https://resh.edu.ru/subject/lesson/6148/start/170461/
https://resh.edu.ru/subject/lesson/4769/start/150550/

3.2 Anwsaerunsl. KapboHoBbie
' KUCIOTHI. CIIOKHBIC 3QUPBI

3.3 VrneBobl

Uroro no pazgeny

Pasnen 4. AzoTconepxkanye opraHudeckue coeIMHeHust

41 AMUHBI. AMUHOKHUCJIIOTBIL.
' Benku

Hroro no paszneny

Paspnen 5. BeicokoMoJieKy I pHbIe COeIHHEHUS

51 [Tnactmaccel. Kayayku.
' BomokHa

Utoro no pazneny

OBIIEE KOJIMYECTBO YACOB
I10 ITPOT'PAMME

13

3

3

2

34

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

https://resh.edu.ru/subject/lesson/4776/start/150604/

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

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

https://resh.edu.ru/subject/lesson/4743/start/150742/

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



https://resh.edu.ru/subject/lesson/5727/start/150577/
https://resh.edu.ru/subject/lesson/4776/start/150604/
https://resh.edu.ru/subject/lesson/6150/start/150687/
https://resh.edu.ru/subject/lesson/5413/start/150714/
https://resh.edu.ru/subject/lesson/4743/start/150742/
https://resh.edu.ru/subject/lesson/6095/start/150823/

11 KITACC

Ne HaumenoBanue pasienos n KojuvecTso yacos
n/n TeM MPOrpamMmbl Bcero KonTpoabHbie
padoThI

Pa3nen 1. TeopeTnueckue 0CHOBBI XUMHM

CtpoeHue aTOMOB.
[Tepuoanueckuii 3aK0H U
1.1 [Tepuonuueckas cucrema 3 0
XUMHUYECKHUX 3JIEMEHTOB [].
N. Menneneesa

CrpoeHue BeliecTsa.

1.2 4 0
MHoroo0pasue BemecTB
1.3 XHUMHYECKUE PEAKITUN 6 1
Wtoro mo pazneny 13
Paznen 2. Heoprannueckasi xumust
2.1 MerTaisl 6 0
2.2 Hemeramnbl 9 1
53 CBs13b HEOPTAHNYECKUX U 5 0
OpPTaHWYECKHUX BEIICCTB
Hroro no pazneny 17
Pasznen 3. Xumus u :Ku3Hb
3.1 XuUMHUS ¥ )KU3Hb 4 0
Uroro no pazgeny 4
OBIEE KOJIMYECTBO YACOB 34 )

I10 ITPOT'PAMME

IIpakTHYecKue
padoThI

JyekTpoHHbIe (U(pPOBbBIE)
o0pa3oBaTe/bHbIE pecypchl

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

https://resh.edu.ru/subject/lesson/5911/start/151053/

https://resh.edu.ru/subject/lesson/5581/start/151081/

https://resh.edu.ru/subject/lesson/4938/start/151107/

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

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

https://resh.edu.ru/subject/lesson/4960/start/151374/

https://resh.edu.ru/subject/lesson/3504/start/151485/



https://resh.edu.ru/subject/lesson/6479/start/150989/
https://resh.edu.ru/subject/lesson/5911/start/151053/
https://resh.edu.ru/subject/lesson/5581/start/151081/
https://resh.edu.ru/subject/lesson/4938/start/151107/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/lesson/4960/start/151374/
https://resh.edu.ru/subject/lesson/3504/start/151485/

IHOYPOYHOE IIVTAHUPOBAHUE

10 KVIACC
Ne
n/ Tema ypoka

I

IIpenmer
OpraHUYeCcKON XUMHH,
€€ BO3HMKHOBCHHE,
pa3BUTHE U 3HAYCHUE

Teopus crpoeHus
OpPraHUYECKUX
coequHeHuil A. M.
bytneposa, eé
OCHOBHBIE I10JIOKEHUS
IIpencrasnenue o
KIaccupuKaluu
OpPraHUYECKUX
BEIIECTB.
Howmenknartypa
(cuctemaTtuueckas) u

TPUBHAJIBHBIC HA3BAHUA

OpraHUYECKUX BEIECTB
ANKaHEIL: cOCTaB H
CTpOEHHUE,
TOMOJIOTHYECKHUM s

Meran u 3TaH —
IIpoCTeNIINe

Koan4yecTBo 4acoB

Bcer
0

KoHTpoabHbI
e padoThl

IMpakTnyeckun
e padoThbl

Jara
H3YYeHH
|

DJIeKTpPOHHbIe NN (pPOBbIE
o0pa3oBaTe/bHbIE PeCypChl

https://resh.edu.ru/subject/lesson/6149/start/17038

8/

https://resh.edu.ru/subject/lesson/6149/start/17038

8/

https://resh.edu.ru/subject/lesson/6151/start/14999
3/

https://resh.edu.ru/subject/lesson/6151/start/14999
3/



https://resh.edu.ru/subject/lesson/6149/start/170388/
https://resh.edu.ru/subject/lesson/6149/start/170388/
https://resh.edu.ru/subject/lesson/6149/start/170388/
https://resh.edu.ru/subject/lesson/6149/start/170388/
https://resh.edu.ru/subject/lesson/6151/start/149993/
https://resh.edu.ru/subject/lesson/6151/start/149993/
https://resh.edu.ru/subject/lesson/6151/start/149993/
https://resh.edu.ru/subject/lesson/6151/start/149993/

10

11

npeaACTaBUTCIIN
aJIKaHOB

ANKEHBI: cOCTaB 1
CTPOEHUE, CBOWCTBA

OTUJEH U IPOIUIEH —
IIpoCTeNIIne
IIPEICTaBUTENIN
AJIKCHOB

[IpakTnueckas pabora
No 1. «ITomyyenune
ATHJICHA U H3yUCHHUE
€ro CBOMCTBY»

AJIKaieHBl.
byraaguen-1,3 u
MeTuioyTaaueH-1,3.
[Tonyuenue
CUHTETHYECKOTO
KaydyKa U PEe3UHBI

AJKWHBI: COCTaB U
0COOCHHOCTH
CTpPOEHHUA,
TOMOJIOTHUYECKUH PS/I.
AnerniieH —
MPOCTEUILIHI
MpeACTaBUTEb
AJIKNHOB

Brruucnenuns mo

YPaBHEHHIO
XUMHYECKON peaKIuu

https://resh.edu.ru/subject/lesson/5412/start/21256

3/

https://resh.edu.ru/subject/lesson/5412/start/21256

3/

https://resh.edu.ru/subject/lesson/5412/start/21256

3/


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

12

13

14

15

16

17

Apensl: 6eH301 U
TOJYyOJI. TOKCHYHOCTH
apeHOB

I'enernyeckas cBA3b
YTJIIEBOIOPO/OB,
IIPUHAJIEKALINX K
pa3IMyYHbIM KJ1accaM
[Ipuponueie
UCTOYHUKHU
YTJIIEBOIOPOOB:
IIPUPOJHBIN ra3 u
MOy THbIE HEPTSIHBIE
ras3pl, He(Tb U
MPOAYKTHI €€
nepepaboTKu
[Ipuponusie
HCTOYHUKU
YIJIEBOI0OPOIOB:
MIPUPOJHBIN ra3 u
MOy THbIE HEPTSIHBIE
ra3bl, HeTh U
IIPOYKTHI €€
nepepaboTKu

KonTponbhas pabora
0 pa3zemy
«YTIEBOIOPOIBI»

IIpenenbuble

OAHOATOMHBIC CIIMPTHI:

METAHOJI U OTaHOJI.

https://resh.edu.ru/subject/lesson/4775/start/15049
4/

https://resh.edu.ru/subject/lesson/4775/start/15049
4/

https://resh.edu.ru/subject/lesson/4775/start/15049
4/

https://resh.edu.ru/subject/lesson/4769/start/15055

0/


https://resh.edu.ru/subject/lesson/4775/start/150494/
https://resh.edu.ru/subject/lesson/4775/start/150494/
https://resh.edu.ru/subject/lesson/4775/start/150494/
https://resh.edu.ru/subject/lesson/4775/start/150494/
https://resh.edu.ru/subject/lesson/4775/start/150494/
https://resh.edu.ru/subject/lesson/4775/start/150494/
https://resh.edu.ru/subject/lesson/4769/start/150550/
https://resh.edu.ru/subject/lesson/4769/start/150550/

18

19

20

21

22

23

24

Bonopoanas cBsa3b

MHoroaromMHbIe
CHUPTHI:
STUJICHTJIUKOJIb U
[JIMLIEPUH

DeHOI: CTpOEHUE
MOJIEKYJIbI,
dbuznveckue u
XUMUYECKHUE CBOWCTBA,
MIPUMEHEHUE

AJbaeruabl:
dhopmanpieru u
areTanbaerua. AIeToH
OJIHOOCHOBHBIE
Mpe/eiIbHbIC
KapOOHOBBIEC KHCJIOTHI:
MypaBbUHAS U
YKCYCHas

[IpakTnueckas pabora
Ne 2. «CsoiicTBa
pacTBopa yKCyCHOM
KHCTIOTBD)
CreapuHoBas u
OJICMHOBAas1 KUCJIOTHI,
KakK MpeacCTaBUTCIIN
BBICIIUX KapOOHOBBIX
KHCIIOT

Mpbina kak conu
BBICIITUX KapOOHOBBIX

https://resh.edu.ru/subject/lesson/5727/start/15057
7/

https://resh.edu.ru/subject/lesson/4776/start/15060
4/

https://resh.edu.ru/subject/lesson/5952/start/15063
1/



https://resh.edu.ru/subject/lesson/5727/start/150577/
https://resh.edu.ru/subject/lesson/5727/start/150577/
https://resh.edu.ru/subject/lesson/4776/start/150604/
https://resh.edu.ru/subject/lesson/4776/start/150604/
https://resh.edu.ru/subject/lesson/5952/start/150631/
https://resh.edu.ru/subject/lesson/5952/start/150631/

25

26

27

28

29

30

31

KHCJIOT, UX MOJIOIIEE
JIICUCTBUE

Crnoxxnbie 23(hUpBI KaKk
MIPOU3BOTHBIC
KapOOHOBBIX KUCIIOT.
I'maponns crnoxHbIX
3¢upoB

Kupsr: rugpomnus,
MIPUMEHEHHE,
Ouonoruueckas poib
KHUPOB

VrieBoasl: COCTaB,
KJIaCCH(pUKALIHSL.
Baxneiimnine
MIPEJICTABUTEIIN:
TIII0K03a, PpyKTO3a,
caxapo3sa

KanMaJ'I U OCIK0JI03a
KakK IMpUupOaHBbIC
MOJIMMEPBI

KonTponbhas pabota
o pazferny
«Kucnopoaconep:xaiu
€ OpraHu4ecKue
COEIMHEHHUS

AMUHBI: METHUJIAMHH U
AHWINH
AMUHOKHCIIOTBI KaK
ampoTepHbIC

https://resh.edu.ru/subject/lesson/5952/start/15063
1/

https://resh.edu.ru/subject/lesson/6150/start/15068
7/

https://resh.edu.ru/subject/lesson/5413/start/15071
4/

https://resh.edu.ru/subject/lesson/4743/start/15074
2/



https://resh.edu.ru/subject/lesson/5952/start/150631/
https://resh.edu.ru/subject/lesson/5952/start/150631/
https://resh.edu.ru/subject/lesson/6150/start/150687/
https://resh.edu.ru/subject/lesson/6150/start/150687/
https://resh.edu.ru/subject/lesson/5413/start/150714/
https://resh.edu.ru/subject/lesson/5413/start/150714/
https://resh.edu.ru/subject/lesson/4743/start/150742/
https://resh.edu.ru/subject/lesson/4743/start/150742/

32

33

34

OpraHUYEeCcKUe
COEIUHEHHS, NX
OHOJIOrHYECKOe
3HaueHne. [lemmumapr

benku kak npupoHbIe
BBICOKOMOJIEKYJISIPHBIE
COEIMHEHUS

OcCHOBHbIE IOHATHS
XUMHUU
BBICOKOMOJIEKYJIIPHBIX
COCIUHCHMI, METOIBI
UX CHHTE3A.
[InmacTmaccel, KaydykH,
BOJIOKHA.

OCHOBHBIE TTOHSITHSA
XUMHH
BBICOKOMOJICKYJISIPHBIX
COEIMHEHHH, METOIBI
HUX CHUHTE3A.
[TnacT™acchl, KayqykH,
BOJIOKHA.

OBIIEE KOJIMYECTBO
YACOB I10 [TIPOT'PAMME

https://resh.edu.ru/subject/lesson/4743/start/15074

2/

https://resh.edu.ru/subject/lesson/6095/start/15082
3/

https://resh.edu.ru/subject/lesson/6095/start/15082
3/



https://resh.edu.ru/subject/lesson/4743/start/150742/
https://resh.edu.ru/subject/lesson/4743/start/150742/
https://resh.edu.ru/subject/lesson/6095/start/150823/
https://resh.edu.ru/subject/lesson/6095/start/150823/
https://resh.edu.ru/subject/lesson/6095/start/150823/
https://resh.edu.ru/subject/lesson/6095/start/150823/

11 KITACC

Ne

Tema ypoka

XUMHAYECKUH DJIEMEHT.
ATOM. DneKTpoHHas
KOH(UTYpaIus aTOMOB

[Tepronuueckuii 3aKOH U
[Iepuoanueckas cucrtema
XUMUYECKHX JIEMEHTOB
. . MenaeneeBa, ux
CBSA3b C COBPEMEHHOM
TEOPHUEN CTPOCHUS
aTOMOB

3aKOHOMEPHOCTH
M3MCHCHHS CBOMCTB
XAMUYECKHX DJICMCHTOB
M UX COeAUHCHUI 1O
TpyIIaM U EePUOJIaM.
3HaueHne
TIEPUOINYECKOTO 3aKOHA
M CHUCTEMBI XUMHUYECKUX
snemenToB ..
MeneneeBa B pa3BUTHH
HayKH

CtpoeHue BellecTBa.
Xumudeckas CBA3b, €€
BHUJIBI, MEXaHH3MBI

KoandyecTBO 4acos

Bcer
0

KonTpoabHbl
e padoThbl

IIpakTHyeckn
e padoThbl

Jlara
U3YYeHH
s

DJIeKTpOHHbIe N (poBbIE
o0pa3oBaTe/bHbIE PeCypChl

https://resh.edu.ru/subject/lesson/6479/start/1509

89/


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

oOpa3oBaHUs
KOBAJIEHTHOM CBSI3H.
Bonoponnas cBa3p

BanenTHoCTb.
DIEeKTPOOTPULIATETLHOCT
b. CTeneHp OKUCIIEHHUS.
BemectBa
MOJIEKYJISIPHOTO U
HEMOJIEKYJISIPHOTO
CTpOCHUSA

[TonsaTHE O IUCTIEPCHBIX
cucremMax. VICTUHHEIC B
KOJJTOUJHBIE PACTBOPBI.
MaccoBas nois
BEILIECTBA B paCTBOPE

Knaccudukanus n
HOMEHKJIaTypa
HCOPTraHNYCCKUX
COCTUHEHU.
I'enetnueckas cBs3b
HEOPraHUYECKUX
BEIIECTB, Pa3TUYHbIX
KJIACCOB

Knaccudukamms
XMMHUYECKUX PEaKInii B
HEOPraHU4eCKOU
OpPraHUYeCcKON XMMHUU.
3aKOH COXpaHEHHUs
MAaccChl BEIECTB; 3aKOH

https://resh.edu.ru/subject/lesson/6332/start/1510

21/

https://resh.edu.ru/subject/lesson/4939/start/1511

34/

https://resh.edu.ru/subject/lesson/4938/start/1511
07/



https://resh.edu.ru/subject/lesson/6332/start/151021/
https://resh.edu.ru/subject/lesson/6332/start/151021/
https://resh.edu.ru/subject/lesson/4939/start/151134/
https://resh.edu.ru/subject/lesson/4939/start/151134/
https://resh.edu.ru/subject/lesson/4938/start/151107/
https://resh.edu.ru/subject/lesson/4938/start/151107/

10

11

12

13

14

COXpaHEeHUs U
IIpEBpALICHUS YHEPTUU
IIPU XUMUYECKUX
peaKkuax

CKopocTb peakiuu.
OOpatumMble peakiuu.
XUMHUYECKOE PABHOBECHUE

[IpakTrueckas padora Ne
1. «BrnusiHMe pa3iuyHbIX
(hakTOpOB HA CKOPOCTH
XUMHYECKON PEAKIIUN»

DNEeKTPOIUTHYECKAS
muccouuanus. [lonsrue o
BOJIOPOJIHOM IOKa3aTese
(pH) pactBopa. Peakuuu
HMOHHOI'0 0OMEHa.
I'mpponus opraHndeckux
Y HEOPTaHMYECKUX
BEIIIECTB

OKUCIUTENBHO-
BOCCTAHOBUTEJIbHBIC
peakiuu. [lonstue 06
AJIEKTPOJIN3€E PACIIIIABOB
U pacTBOPOB COJIEH

KonTponbHas pabota mo
pazaeny «Teopetnueckue
OCHOBBI XUMHUN))

Mertaisl, uX MOJIOKEHHUE
B [Iepuoanueckoit

https://resh.edu.ru/subject/lesson/5912/start/9279

1/

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



https://resh.edu.ru/subject/lesson/5912/start/92791/
https://resh.edu.ru/subject/lesson/5912/start/92791/
https://resh.edu.ru/subject/29/11/

15

16

17

18

19

20

CHCTEME XUMHUYECKUX
anemenTtoB /1. W.
Menneneena u
0COOEHHOCTH CTPOEHUS
atomoB. OO01ue
(bu3mvecKre CBONCTBA
METaJJIOB

CrnaBel METaJIOB.
DNEKTPOXUMHUECKUN Psijl
HaINpsDKCHUH METaJlIoB

XUMHYECKHE CBOMCTBA
BaXXHEHUIITNX METAJIIIOB
(Hatpuii, Kanui,
KaJIbIIMi, MarHui,
ATIOMUHHN) U UX
COCIMHEHUN

XUMHYECKUE CBOUCTBA
XpoMa, MeJIi U UX
COCTUHEHUN

XMUMHYECKHE CBOMCTBA
IMHKA, JKeJie3a U UX
COeTUHEHUN

[TpakTuueckas padora No
2. "Pemenne
AKCIEPUMEHTAIbHBIX
3aJ1a4 10 TeME
«MeTtauiei»"

Hewmeramisl, ux
MOJIOKEHHUE B

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

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

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



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

21

22

23

24

25

26

IIepuonunueckoii cucreme
XUMHNYCCKUX 3JICMCHTOB
. . MenneneeBa u
0COOEHHOCTH CTPOEHUS
aTOMOB

du3nyeckrue CBOMCTBA
HEMETAJLJIOB.
AJIIOTPONUS HEMETAIIIOB
(Ha mpuUMepe KUCIopoa,
cepsl, hochopa u
yriiepojia)

XUMHYECKHE CBOMCTBA
raJIOT€HOB, CEPhI U UX
COCTUHEHUN

XMUMHYECKHUE CBOMCTBA
a3ora, ¢pocodpa u ux
COCTUHEHUN

XUMHYECKHE CBOWCTBA
yriiepojia, KpEMHHUS U UX
COCTUHECHUN

[Ipumenenue
Ba)KHENIIINX HEMETAJIOB
U UX COeJUHEHUU

O0600mmenue u
cUcTeMaTH3aIysI 3HaHUN
no Teme «HemeTramsn.
Brranciaenus no
ypaBHEHUSAM
XUMHUYECKUX PEAKIUN U

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

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

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

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

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



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

27

28

29

30

31

32

TEPMOXUMHYECKHE
pacuérnl

[IpakTrueckas pabota Ne
3. «Pemenne
AKCIIEPUMEHTAILHBIX
3aJ1a4 10 TeME
"HemeTaimin!'"»

KonTponbhas pabora no
TemaMm «MeTabsy 1
«Hemeramibn

Heopranunueckue u
OpraHUYECKUE KUCIIOTHI.
Heopranuueckue u
OpraHUYEeCKUe
OCHOBaHUSs

AmdoTtepHbIe
HEOPTaHUYeCKUe
OpraHuYecKue
COEMHEHUSL.
I'enetnueckas cBs3b
HEOPTaHWYECKUX U
OpPTaHUYECKUX BEIIECTB

Ponp xumMuu B
obecrieueHUH
9KOJIOTUYECKOM,
SHEPreTUYECKON U
MHUILEBOH OE30ITaCHOCTH,
Pa3BUTHU MEIUITUHBI

[IpencraBnenus o6

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

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

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

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

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

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



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

OOIIMX HAyYHBIX
MPUHIUIIAX
MIPOMBIIIJIEHHOTO
MOJYYEeHUST BAXKHEHIINX

BCILICCTB
yq

33 COBCI B MUPE BEHIECTB 1 0 0 https://resh.edu.ru/subject/29/11/
Y MaTepHaoB

34 XI/IMI/IH %1 3H0p0BBe 1 O O
YqecJIOBCKa

OBILEE KOJIMYECTB
. JITIECTBO 34 2 3

YACOB I10 ITPOTPAMME


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

YYEBHO-METOJNYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YAEHUKA

» Xumus, 10 xknacc/ Pymzutuc I'.E., ®enpaman @.I°., AkiimonepHoe 00111eCTBO
«M3parenscTBO «IIpocBemienne»
» Xumus, 11 knacc/ Pymzutuc I'.E., ®enpaman @.I'., AkuroHepHoe 00111eCTBO

«M3parensctBO «IIpocBenienne»

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJA
Paneukuit A.M. Xumus. Iunaktuueckuit marepuain. 10-11 kiaccsl.
Paneuxuit A.M. TpeHrpoBOUYHBIE U TPOBEPOUHBIE PAOOTHI MO Xumuu. 10-11

KJIaCChI

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

Poccuiickas anextponHas mkoja: https://resh.edu.ru/subject/29/
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