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MOSACHUTEJIBHAS 3AITUCKA

[IporpamMma 1Mo XMMHMHM Ha YpOBHE CpeaHero oOmero oOpa3oBaHusi pa3paboTaHa Ha OCHOBE
@enepanbHoro 3akoHa or 29.12.2012 Ne 273-®3 «O06 ob6pazoBanuu B Poccuiickoii Deneparumn»,
TpeOOBaHUI K pe3yibTaTaM OCBOCHUS (enepaabHOH 00pa30BaTeNbHONW MPOTpaMMbI CPEIHEro O0O0IIero
oOpazoBanus (POII COO), mpexncraBiaeHHbIX B DenepanbHOM T'OCYJapCTBEHHOM 00pa30BaTEIbHOM
crangapre COO, ¢ yuérom KoHuenuuu npenoiaBanus yueOHOro npeamera « XumMush» B 00pa3oBaTelIbHbIX
opranmzaiusax Poccuiickoit denepanyu, peanusyrolMx OCHOBHbIE 00pa30BaTeNbHbIE NMPOrpaMMBbl, U
OCHOBHBIX TT0OJ103keHUH «CTparerun pa3BuTus BocnuTanusa B Poccuiickont @enepaunu Ha niepuon a0 2025
rona» (Pacnopspxenue [IpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcCHOBY TOJIXOJOB K pa3pa0dOTKe MpOrpamMMbl MO XUMHH, K ONPEICICHHUIO OO0IIeH CTpaTeruu
00y4YeHHsI, BOCIIUTAHHS U PA3BUTHUS 00YUAIOMIUXCS CPEACTBAMU yueOHOTo npenmera «Xumus» st 10-11
KJaccOB Ha 0a30BOM ypOBHE COCTaBWJIM KOHLeNnTyanbHele mnojoxenus @OI'OC COO o
B3aMMOOOYCIIOBIIGHHOCTH IIeJIeH, COAEp)KaHMs, pe3yJbTaTOB OOy4YeHHs W TPeOOBaHWUH K YPOBHIO
HOJrOTOBKH BBIITYCKHUKOB.

Xumuueckoe oOpazoBaHME, MOJIy4aeMOe BBIIYCKHHKaMHU 0011e00pa3oBaTeIbHOM OpraHu3aluy,
SBJISIETCS HEOThEMJIEMON YacThiO UX 00pa30BaHHOCTH. OHO CIIy>KUT 3aBEpILAIOLINM 3TAIlOM pealu3aluu
Ha COOTBETCTBYIOIIEM €My 0a30BOM YpOBHE KIIIOYEBBIX LEHHOCTEH, MPUCYLIMX IIEJIOCTHON CcHCTEMe
XUMHYECKOr0 00pa3oBaHUsA. ODTHU LIEHHOCTH KacalOTCSl IMO3HAHUS 3aKOHOB IMPHUPOAbI, (HPOPMUPOBAHUS
MHUPOBO33pEHHUSI U OOLIEH KyJIbTYphl YEIOBEKA, & TaKXKE 3KOJOTMYECKM OOOCHOBAHHOIO OTHONICHHUS K
CBOEMY 3/I0POBBIO U IPUPOAHOM cpefie. Peannsyerca xummuueckoe oOpa3oBaHue 00yyaronxcs Ha ypoBHE
cpeaHero o0Imero oopa3oBaHMs CPEACTBAMU Y4eOHOTO IpeaMeTa « XUMHS», COJEpKAHUE U MMOCTPOCHHE
KOTOPOI'O OIpeJesieHbl B IMPOrpaMMe MO XUMHMH € YY€TOM cHeuu(UKH HAyKd XUMUH, €€ 3HAueHUs B
IIO3HAHUU MPUPOJIbI U B MAaTEpHAIbHON KU3HU OOLIECTBA, a TAKXKe ¢ y4ETOM OOIIMX LieJel U IPUHIIMIIOB,
XapaKTepU3YIOIIUX COBPEMEHHOE COCTOSIHHE CHUCTEMbI cpesiHero olmiero obpasoBaHus B Poccuiickoit
®denepanuu.

XuUMHsL Kak 3JIEMEHT CHCTEMBbl €CTECTBEHHBIX HayK HIrpaeT ocoOyl0 pojib B COBPEMEHHOMN
IUBUJIM3AIMM, B CO3JaHUM HOBOM 0a3bl MaTepuadbHOM KylnbTypbl. OHa BHOCHUT CBOM BKIaa B
(dbopMUpOBaHKE PALMOHAILHOTO HAYYHOTO MBILIUIEHHS, B CO3/IaHUE IEJIOCTHOTO IpeACTaBlIeHUs 00
OKpY’XaroIlleM MUpE Kak O €IMHCTBE MPHUPOABI U YeJIOBeKa, KOTOpoe (OpMUPYETCS B XMMHUHM Ha OCHOBE
MOHMMAaHHUS BEIECTBEHHOTO0 COCTaBa OKPYXAIOIIEro MUpPA, OCO3ZHAHMS B3aHMOCBSI3U MEXIY CTPOECHHUEM
BEIIIECTB, UX CBOMCTBAMHU M BO3MOKHBIMHU O0JIACTSIMU IPUMEHEHHUS.

TecHo B3aMMOJENCTBYS C APYTHMHU €CTECTBEHHBIMUA HAYKAMHU, XUMUS CTaJIa HEOThEMJIEMOM 4aCThIO
MHUPOBON KYJIBTYpPbI, HEOOXOUMBIM YCIIOBHEM YCHEIIHOTO TPYyJa U JKU3HU KaKIOro wieHa oOliecTBa.
CoBpeMeHHast XUMHUS KaK HayKa CO3UJIaTeNIbHAs, KaK HayKa BBICOKMX TEXHOJIOTUI HallpaBJIEHA HA PELICHNE
I00ATBHBIX TPOOJEM YCTOWYMBOTO Pa3BUTHS YEJIOBEUYECTBA — CBHIPHEBOM, DHEPTrEeTUUYECKOM, MHUIIICBOM,
9KOJIOTMYECKOM 0€30MacCHOCTH U OXPAHBI 37J0POBbSL.

B cooTBeTcTBUM ¢ 00IIMMH HENSIMU M IPUHIIUIIAMU CPEAHEro o0IIero o0pa3oBaHus cofepKaHHe
npenmeta «Xumus» (10—11 kmaccsl, 6a30BbIi ypOBEHb U3yUEHUS) OPUEHTHPOBAHO MPEUMYILIECTBEHHO Ha
OOIIEKYIbTYPHYIO MOATOTOBKY OOYyYaromuxcs, He0OX0AUMYIO UM Il BEIPAOOTKH MHUPOBO33PEHUYECKUX
OPUEHTUPOB, YCIEIIHOTO BKIIOYEHHS B >KU3Hb COIIMyMa, IMPOJOJDKEHHs O00pa3oBaHMsS B PazIMYHBIX
001aCTAX, HE CBA3aHHBIX HEMTOCPEICTBEHHO C XUMHUEH.

CocraBisiomiuMu npeaMeTa «XUMHUS» SIBISIOTCS 0a30Bble Kypchl — «OpraHuyeckas XUuMHus» U
«OO0u1as u HeopraHM4eckasi XMMHsD), OCHOBHBIM KOMIIOHEHTOM COJIEP)KaHUS KOTOPBIX SIBJISIOTCS OCHOBBI
0a30BOI HAyKH: cUCTEMa 3HAHUI 110 HEOPraHUYECKONH XUMHUH (C BKIIFOUEHUEM 3HAHUM U3 0011el XUMUH) U
oprannyeckor xumun. opMHUpPOBaHUE TAHHON CUCTEMBI 3HAHUH TTPU U3YYCHHUH TIPEIMETa 00eCIeYMBaET



BO3MOXKHOCTh PACCMOTPEHHS BCETO MHOI'000pa3us BEIIECTB Ha OCHOBE OOIIMX MOHATHI, 3aKOHOB U TEOPHIA
XUMUH.

CrtpykTypa comepxaHus KypcoB — «Opranndeckast Xumusi» U «O01as 1 HEOPraHUIECKask XUMHSD)
chopMHpOBaHa B IPOrpaMMe M0 XUMHUHU Ha OCHOBE CHCTEMHOTO TI0JIX0/1a K M3yUEHHUI0 y4eOHOT0 MaTepralia
U OOyCIIOBJICHa HMCTOPUYECKHM OOOCHOBAHHBIM PA3BUTHEM 3HAHHWA HA OMPEICIIEHHBIX TEOPETHUYCCKHUX
ypoBHsAX. Tak, B Kypce OpraHMYe€CKONM XHMMHH BEIECTBA PACCMATPUBAKOTCS HA YPOBHE KIIACCUYECKOU
TEOPUM CTPOCHHUSI OPraHUYECKUX COCAMHEHUH, & TAKXKE€ HAa YPOBHE CTEPEOXUMHUYECKUX U DIJIEKTPOHHBIX
IpeJICTaBICHU O CTpOoeHuH BemiecTB. CBesieHus: 00 U3ydyaeMbIX B Kypce BellecTBax Jal0Tcsl B pa3BUTHU —
OT YIJIEBOJOPOIOB JI0 CJIOKHBIX OMOJIOTMYECKH aKTHUBHBIX cOoequHEHMH. B Kypce oprannueckoi XMMHH
MOJTy4arloT pa3BUTHE CHOPMUPOBAHHBIE Ha YpPOBHE OCHOBHOrO 00IIero oOpa3oBaHUS NEpBOHAYAIBHBIC
MPEJICTABICHUS O XMMHYECKOHN CBSI3H, KJIACCU(UKAIIMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCIMOCTU CBOWCTB
BEILIECTB OT UX CTPOCHUS, O XUMUYECKOW PEAKLIHUH.

[Tox HOBBIM yTJIOM 3pEHUS B IIpeaMeTe « XUMHEs 0a30BOTO YPOBHS pacCMAaTPUBACTCS U3YUCHHBIN
Ha YpOBHE OCHOBHOT'O OOIIEro 00pa3oBaHMs TEOPETUYECCKHA MaTepHal u (PaKTOJOTHIECKUE CBEICHHS O
BEIIECTBaX M XMMHUYECKOM peakuuu. Tak, B "acTHOCTH, B Kypce «OOmias u HeOpraHu4yecKask XUMHsD
0o0y4JaromuMcsi TPEIOCTaBIAETCS BO3MOXKHOCTh OCO3HAaTh 3HA4YCHHE MEPUOJUYECKOr0 3aKOHa C
00IIETEOPETUYECKUX U METOAOIOTHUECKIX TO3UIIHMA, TITy0XKe MOHATh HCTOPUYECKOE U3MEHEHUE PYHKIIUN
3TOT0 3aKOHA — OT 0000MIaroIIeH 10 00BACHSIONIEH U POTHO3UPYIOLICH.

Envnas cucrtemMa 3HaHMKA O BaKHEWINMX BEIIECTBAX, MX COCTAaBE, CTPOCHHUH, CBOMCTBAaX M
MPUMEHEHNH, a TaKXKE O XHUMHUYECKUX PEaKIUAX, UX CYIIHOCTH W 3aKOHOMEPHOCTSX MPOTEKaHUS
nononssercd B Kypcax 10 u 11 kjaccoB aneMeHTaMu COAEpKaHUsl, UMEIOIUMU KYJIbTYPOJIOTMUECKUN U
MIPHUKIJIATHOM XapakTep. DTH 3HAHUS CITOCOOCTBYIOT TOHUMAHHUIO B3aUMOCBSI3H XUMUU C IPYTUMH HAyKaMH,
packpbIBalOT €€ poJjb B IMO3HABATEIBHON W MPAKTUYECKOW IESITENbHOCTH YeJIOBEKa, CIHOCOOCTBYIOT
BOCTIMTAHUIO YBAXXECHHSI K MPOIIECCY TBOPUECTBA B 00JIACTH TEOPUU U MPAKTUYECKUX MPUIIOKEHUNH XUMUH,
MOMOTAIOT BBIMMYCKHUKY OPUEHTHUPOBATHCA B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MpobdiiemMax,
CBSI3aHHBIX C XUMHEH, KpUTHUECKHU OCMBICITUBATh MHPOPMAIIHIO U IPUMEHSTH €€ 7S TOMOTHEHUS 3HAHU,
PELICHUS] MHTEJUIEKTYaJIbHBIX M HKCIIEPUMEHTAJIbHBIX MCCIIE0BATENbCKUX 3a/1ady. B 1enom coaepxanue
y4eOHOro mnpeamera «XuUMHUsS» JaHHOTO YPOBHS H3YyUYEHUS OPHUEHTHUPOBAHO Ha (OpMHUpOBaHUE Y
00ydJaronmxcsi MHPOBO33PEHYECKON OCHOBBI [JJIsi TOHUMaHUsA (UIOCOPCKUX WAEH, TaKuX Kak:
MaTepuaibHOE €IUHCTBO HEOPTAaHUYECKOTO U OPraHUYECKOr0 MHpa, 00YCIOBIEHHOCTh CBOMCTB BEILIECTB
MX COCTaBOM M CTPOCHHUEM, IMO3HABAEMOCTH MPUPOIHBIX SBICHHN NMYyTEM HSKCIEPUMEHTA W PEIICHUS
MPOTUBOPEUHIT MEXTy HOBBIMHU (haKTaMU U TEOPETUUECKUMU MPEINOCHUIKAMH, OCO3HAHUE POJIM XUMHUH B
pEIIeHUH JKOJOTHYECKHX MpoOJeM, a Takke MpolieM cOepekeHHs] YHEPTeTUUECKUX PECYPCOB, CHIPHS,
CO3/JJaHUsI HOBBIX TEXHOJIOTMI U MaTepHUAJIOB.

B muiane pemieHus 3ajad BOCHHUTAHMS, PA3BUTHUS M COLMATH3AIUN OOyYAIOIIUXCS TPUHSATHIE
NpOrpaMMOl MO XWMHHU TOAXOJbl K ONPEACIICHUIO COJEpkKaHUS M TOCTPOCHHS TMpeaMeTa
MpeayCMaTpUBaOT (HOPMUPOBAHNE YHUBEPCATHHBIX YU€OHBIX ICHUCTBUH, UMEIOIINX 0a30BOE 3HAUCHUE NS
pa3IUYHBIX BHUIOB JESITEIBHOCTH: pEIIeHUs MpoOJeM, MOWCKa, aHaau3a W o0paboTku WHGOpPMAIHH,
HEOOXOAMMBIX [UJII TPHOOPETEHHUsS ONbITa TMPAKTUYECKONM U HCCIEAOBATEIbCKOW JCSITEIBHOCTH,
3aHMMAIOLIEH BaKHOE MECTO B IO3HAHUU XUMUU.

B mpakTuke mpernogaBaHus XMMHUHM KaK Ha YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs, TaK U Ha
YpOBHE CpeaHero oO0Iiero oopazoBaHUs, MPHU OMPEACICHUU COAEPKATEIHLHOW XapaKTePUCTUKH IIeNen
M3y4YEeHHUs TpPEeAMETa HAIPaBICHUEM IMEPBOCTEIIEHHOM 3HAYMMOCTH TPAAUMLMOHHO IPU3HAETCA
dbopMHpOBaHNE OCHOB XMMUYECKOW HAYKH KaK 00JIAaCTH COBPEMEHHOTO €CTECTBO3HAHMS, MTPAKTUUYCCKOM
JIESATETLHOCTH YeJIOBEKa M KaK OHOTO M3 KOMIIOHEHTOB MHPOBOW KyIbTYphl. C METOAMYECKON TOYKH
3pEHHUsI TAKOW MOJAXO/ K ONPEIEICHUIO LIeJIeH N3YUEHUS IPEAMETA SIBJISIETCS BIIOJIHE ONPABIAHHBIM.



CornacHo TaHHOW TOYKE 3pEHUS IJIaBHBIMU MEJISIMHA U3YUSHUS TpeaMeTa « XuMusi» Ha 6a3o0BoM ypoBHe (10
—11 xi1.) ABASAIOTCS:
. (dhopMUpOBaHHE CUCTEMBl XMMHUYECKUX 3HAHUI KaK BaKHEHINEH COCTaBISIONIEH €CTeCTBEHHO-
Hay4YHOH KapTHHBI MHpa, B OCHOBE KOTOPOH JI€KaT KJIKOYEBbIE MOHATHS, (PyHIAMEHTAIbHbIE 3aKOHBI U
TEOPUM XUMHH, OCBOECHHUE S3blKa HAyKH, YCBOCHME M IOHMMAaHHE CYIIHOCTH JIOCTYNHBIX 000OIIeHUI
MHUPOBO33PEHYECKOr0 XapaKTepa, 03HAKOMJIEHUE C UCTOPUEN UX pa3BUTHS U CTAHOBIICHUS;
. (dbopMHUpOBaHKE U Pa3BUTHE MTPEJICTABICHUH O HAYYHBIX METO/1aX MO3HAHMS BEIIECTB M XUMHUUECKUX
peakuuid, HeOOXOUMBIX AJI MPUOOPETEHHUsI YMEHUN OPUEHTUPOBATHCA B MHUPE BEIECTB U XMMUYECKUX
SIBJICHUH, UMEIOLUX MECTO B IIPUPOJIE, B IPAKTUUECKON U ITIOBCEHEBHOMN KU3HH;
. pa3BUTHE YMEHUH U CIIOCOOOB NEATENBHOCTH, CBSI3aHHBIX C HAONIOJCHHEM H OOBSICHEHHUEM
XMMHUYECKOI'0 KCIIEPUMEHTA, COOII0IEHUEM ITPAaBUII 0€3011acCHOro 00paleHHs C BELLIECTBAMHU.
Hapsny ¢ atum, conepkarenbHas XapaKTepUCTHKA LIeJIeH U 3a1ad U3y4YeHUs NpeaMeTa B IIporpaMme I10
XUMHUHM YyTOYHEHA U CKOPPEKTHUPOBAaHA B COOTBETCTBUU C HOBBIMHU IIPUOPUTETAMHU B CUCTEME CPEIHETO
obmiero obpazoBanus. CerogHs B MPENOAABAHUU XMMHUU B OOJIBIIEH CTENEHH OTAAETCS MPEIANOYTEeHUE
IIPAKTUYECKONH KOMIIOHEHTE COJAEpKaHMUsSI OOy4YeHUs, OPUEHTHUPOBAHHOW Ha IOATOTOBKY BBIITYCKHUKA
o01ieo0pa3oBaTeaIbHOM OpraHM3aliy, BIAJCIOIIEr0 HE HAa0OpOM 3HaHWM, a (QYHKIMOHAIBHOU
IPaMOTHOCTBIO, TO €CTh CIIOCOOAMU M YMEHHSMHU aKTMBHOTO IOJIyY€HHs 3HaHUI U NPUMEHEHUs HX B
pEaIbHOM JKU3HHU JUI PELIECHUS IPAKTUYECKUX 3a1a4.

B cBs13u ¢ 3THM Ipu n3ydyeHUH npeamera « XUMHUs» JOMUHHUPYIOLee 3HaueHUe IpuoOpeTatoT Takue
LIeJIM U 33J]a4H, KaK:

e ajanTanys OOYYaIOUIMXCS K YCIOBHSM TUHAMUYHO pPa3BHBAIOLIETOCS MHUPA, (OPMHPOBAHUE
UHTEJUIEKTYyallbHO Pa3BUTON JIMYHOCTH, TOTOBOM K CaMOOOpa30BaHMIO, COTPYIHHYECTBY,
CaMOCTOSITEJIbBHOMY TPUHSATUIO T'PAMOTHBIX DPEIIEHUN B KOHKPETHBIX JKU3HEHHBIX CUTYalMsX,
CBSI3aHHBIX C BELIECTBAMM U UX IPUMEHEHHEM;

e (QopmupoBaHue y oOyyaroluxcs KIIOYEBBIX HABBIKOB (KJIIOUEBBIX KOMIETEHLIHH), MMEIOIINX
YHHMBEpCAJIbHOE 3HAU€HHE JJIS pa3jIM4YHBbIX BUJOB JEATEIBHOCTH: pEIIEHUs MpoOiieM, MOMCKaA,
aHanmu3a U 00paboTkM HMH(OpMaIUK, HEOOXOAUMBIX Ul NMPUOOPETEHMs ONbITa AEATENIbHOCTH,
KOTOpasi 3aHMMAaeT Ba)XKHOE MECTO B IO3HAHMM XMMHH, a TaKKe JUISl OLIEHKH C MO3ULUHN
HKOJIOTMYECKON O€30MacHOCTH XapakTepa BIUSHUS BEIIECTB M XMMHMYECKHUX IPOLECCOB Ha
OpraHU3M YE€JI0BEKA U MMPUPOJHYIO CPENLY;

® pa3BUTHE MO3HABATENIbHBIX HWHTEPECOB, WHTEIJIEKTyaJIbHBIX M TBOPUYECKHUX CIIOCOOHOCTEH
00y4aroluXxcs: CIIOCOOHOCTH CaMOCTOATEIbHO NPUOOpEeTaTh HOBbIE 3HAHUSA IO XHUMHUU B
COOTBETCTBUU C >KU3HEHHBIMH MOTPEOHOCTSMH, UCIOJIb30BaTh COBPEMEHHbIE MH(OPMALIOHHbIE
TEXHOJIOTHH JUIsl TOMCKA M aHaiu3a y4eOHON U HayyHO-TIOMYJISIpHONH MH(POPMAIIMN XUMUYECKOTO
COJIepKaHus;

e (opMupoBaHME M pa3BUTHE Yy OOYYAIOUIMXCS ACCOIMATUBHOTO M JIOTUYECKOTO MBIIIICHHS,
Ha0JI0/1aTEIbHOCTH, COOPAHHOCTH, aKKYPaTHOCTH, KOTOPbIe 0COOEHHO HEOOXO0IMMBI, B YaCTHOCTH,
IpU IJIAHUPOBAHUM U MTPOBEICHUN XUMUYECKOTO SKCIIEPUMEHTA;

e BOCINHTaHHE y OOydaroUMXcs YOSKIEHHOCTH B TYMaHMCTHYECKOM HAmpaBIEHHOCTH XMMUH, e
BOXHOW pOJIM B pEIIEHUU TIJIOOANbHBIX MpOOJeM pPalUOHAIBHOIO MPUPOAOINOIb30BaHNUS,
MOTIOJHEHUSI HHEPreTHUECKUX PECYpPCOB M COXPAaHEHUs MPUPOJHOTO PABHOBECHS, OCO3HAHUS
HE00X0JUMOCTH Oepe’KHOr0 OTHOIICHUS K MPUPOJE U CBOEMY 3J0POBbIO, a TaKKe MPUOOpeTEeHUs
OIbITa MCIOJB30BaHUs IMOJIyYEHHBIX 3HAHUM AJI NPUHATHS I'PAMOTHBIX PEUIEHUH B CUTYalHsX,
CBS3aHHBIX C XMMHUYECKUMH SIBJICHUSIMHU.

B yueOHOM 1utanHe cpemHero oOmiero oOpazoBaHHs MpeaMeT «XuMus» 0a30BOro YpOBHS BXOJIUT B

COCTaB MpenMeTHOH obnacTu «EcTecTBeHHO-HAYYHBIE TPEIMETHI.



OOmee 4mMcIO YacoB, OTBENEHHBIX U W3yYEHHs] XMMHH, Ha 0a30BOM YpOBHE CpEIHEr0 OOIIeTro
obpasoBanusi, cocraisieT 68 yacos: B 10 kimacce — 34 gaca (1 gac B Henento), B 11 kmacce — 34 gaca (1 gac
B HEJIEIIIO).

COJEPXAHUE OBYUYEHUSA

10 KIACC OPTIAHMYECKAS XUMUA

TeopeTnyeckue 0CHOBbI OPraHUYeCKOl XUMHMHU

[TpenmeT opraHMYecKOi XUMHUH: €€ BOSHUKHOBEHHE, Pa3BUTHE U 3HAYCHUE B ITOJIyYCHUH HOBBIX BELLIECTB
Y MaTepuasoB. Teopus cTpoeHUs1 OpraHndeckux coequHennii A. M. bytiepoBsa, €€ 0CHOBHBIE ITOJIOKEHHUS.
CrpykTypHble (QOpPMYJIBI OpPraHMYECKUX BellecTB. lomosiorus, u3omepus. XUMHUYECKas CBs3b B
OpPraHMYECKUX COESAUHEHUSX — OAMHAPHBIE U KPATHBIE CBSI3U.

[IpencraBnenne o kiacCH(pUKAIMK OPTaHUYECKUX BelecTB. HoMeHKIaTypa OpraHMuecKuX COCTUHEHUN
(cucremaTnyeckas) U TPUBUAIbHBIC HAa3BaHUS BAKHEHIIMX IPEACTABUTENECH KIIACCOB OPraHMYECKHX
BEIIECTB.

OKclepUMEHTalbHbIe METOJbl M3Y4EHHUs BEIECTB M UX IpEeBpallleHHi: O3HAKOMJICHHE C OoOpasLamu
OpPraHMYECKUX BEILECTB U MaTEpHUagaMHi Ha UX OCHOBE, MOJIEIMPOBAHUE MOJIEKYJI OPraHUYECKUX BEIECTB,
HaOJI0IeHUE U OMMCAaHUE JEMOHCTPALMOHHBIX OINBITOB 10 MPEBPAILEHHIO OPraHUYECKUX BEIIECTB IMPU
HarpeBaHuu (IiaBjieHue, 0OyTIUBaHUE U TOPEHUE).

Yraesoaopoasl

AJKaHBI: COCTaB M CTPOECHME, TOMOJIOTMUYECKUH psii. MeTaH M 3TaH — NpocTellINe NpeAcTaBUTEIN
IKAHOB: (PU3NYECKHIE U XUMHUECKUE CBOMCTBA (PEaKIIH 3aMEIICHHS i TOPEHHSI ), HAXOKJICHHUE B TIPUPO/IE,
[OJIy4Y€HHUE U IPUMEHEHHE.

AJIKEHBI: COCTaB U CTPOEHHUE, TOMOJOTUYECKUH Psl. DOTUIIEH U NPONUIIEH — IPOCTEHIINE NIPEACTABUTEIN
QJIKEHOB: (PU3MUECKUE U XUMUYECKHE CBOMCTBA (peakLuy TUApUPOBaHUs, TaIOT€HUPOBaHMsL, THpaTalllY,
OKHCJIEHHA U TIOJMMEPU3ALINHN ), TIOTYyUEHHE U TPUMEHEHNE.

Ankanuensl: 6yraaueH-1,3 u metunOyTanuen-1,3: cTpoeHne, BakHeIIne XMMUYeCKHUe CBOMCTBA (peakius
nonaumepusaun). [loyueHre CHHTETHYECKOr0 KayuyKa 1 Pe3UHBI.

AJIKUHBI: COCTaB M OCOOEHHOCTH CTPOEHMS, TOMOJOTHYECKHM psi. ALETHIEH — NpOCTeUIIuil
IpEJICTaBUTENIb AJIKHUHOB: COCTaB, CTpO€HHE, (U3NYECKME W XUMHYECKHE CBOMCTBAa (peakuuu
TUIPUPOBAHUS, TaJIOTEHUPOBAHUS, TUAPATALIUHN, TOPEHHS ), TOJTyY€HNE U IPUMEHEHHE.

Apensl. ben3zon: cocraB, cTpoeHue, GU3NUECKUE U XMMHUYECKHE CBOMCTBA (peaklUy TaJoreHUpOBaHUS U
HUTPOBAHUs), MOJY4YEHHE M MpHUMEHeHHe. Toryon: cocmas, cmpoenue, Quauyeckue u XumudeckKue
ceolicmea (peakyuu 2anio2eHUposanus U HUmMpo8aHus), noiyuenue u npumererue. TOKCUUHOCTb apEHOB.
I'eHeTnyeckas CBS3b MEXAY YIVIEBOJOPOIaMH, IPUHAUIEKAIIUMHU K Pa3IMYHbIM KJIaccaM.

[IpupoaHble UCTOUHUKH YTIIEBOAOPOAOB. Ilpupoanslii ra3 u nomytHele HepTsHbIE Ta3bl. HedTh n eé
npoucxoxjaenne. CrnocoObl nepepadoTku HEPTH: NMEPEroHKa, KPEKUHT (TEPMUUECKUN, KaTATUTUYECKHUIT),
nupoiu3. [IpoaykTsl nepepaboTku HEDTH, X NMPUMEHEHHE B MPOMBIIUIEHHOCTH U B ObITy. KaMeHHBIN
yTOJIb U MIPOAYKTHI €T0 MepepadoTKH.

OKCrepUMEHTAIbHbIE METO/Abl M3YYEHHs BELIECTB M HMX MpPEBpalleHM: O3HaKOMJIEHHWE C 00pa3namu
IUIaCTMacC, KaydyyKoB M pe3uHbl, Koiutekuun «Hedtes» u  «Yromp», MojaenupoBaHHE MOJEKYI
YIJE€BOAOPOAOB U TaJOr€HONPOU3BOAHBIX, MPOBEIECHNE NMPAKTUUECKOW PabOThI: MOJyueHHE STHICHA U
U3Y4YEHUE €ro CBOMCTB.

PacuérHble 3anaum.

Brraucnenus mo ypaBHEHHIO XHMHUYECKON peakimuu (Macchl, 00bEMa, KOJMYSCTBA HCXOIHOTO BEIIECTBA
WM IPOAYKTA pC€aKIHH IO M3BECTHBIM MACCE, O6’I)éMy, KOJMYCCTBY OJHOI'0 M3 MCXOAHBIX BCIICCTB HUJIU
MPOIYKTOB PEAKIIHH).

Kuciiopoacoaep:kauiue opraHuueckue coeInHeHsI



[TpenenbHbIE OJHOATOMHBIE CIIUPTHL. METaHO U 3TAHOI: CTPOEHUE, (PU3NUECKHe U XUMUYECKUE CBOWCTBA
(peakuuu ¢ akKTUBHBIMU METaJUIAMHU, TaJJOT€HOBOJOPO/IaMH, TOpeHune), MpuMeHenrne. Boopoansie cBsi3u
MEX]Ty MOJICKYyJIaMU CIIUPTOB. [[eficTBHE MeTaHOJIa ¥ 3TaHOJIa HA OPTaHU3M YEJIOBEKa.

MHOT0aTOMHBIE CIUPTHI. DTUIICHTINKOJb U TIHIEPUH: CTPOCHUE, PU3NIECKIE U XUMHUUYECKUE CBOWCTBA
(B3aUMOJICHCTBHE CO IMICIIOYHBIMU METAJJIaMH, Ka4eCTBCHHAs PEAKIMS HAa MHOTOATOMHBIC CITHPTHI).
[elictBue Ha opranusMm 4enoBeka. [[pumMeHeHne rimnepruHa U TUIEHITUKOJIS.

@DeHOoJI: CTpOeHUE MOJIEKYJIbl, pU3ndeckre U XuMudeckue cBoiicrBa. TokcuuHocTs denona. [Ipumenenue
deHnomna.

Anpaeruibl U kemoHwvl. DopManblIerul, alleTaabAerua: CTpoeHue, (GU3NUeCKue U XUMHUYECKUEe CBOWCTBA
(peakuuy OKUCIIEHUS U BOCCTAHOBJICHHUS, KAYECTBEHHBIE PEAKIINH ), TIOJTyYeHHE U TPUMEHEHHUE.
OOHOOCHOBHBIE Tpe/enbHbIe KapOOHOBBIE KHUCIOTH. MypaBbHHAs W YKCYCHas KHCIIOTBI: CTPOCHHE,
¢u3nueckre U XMMUYECKHUE CBOMCTBA (CBOMCTBA, 0OIIME /IS KJlacca KHUCIIOT, peakuus dTepr(uKanun),
nosrydeHue u npuMeHenne. CTeapuHOBas U OJICMHOBAS KHCIOTHI KaK MPEICTaBUTENH BBICIITNX KAPOOHOBBIX
KHCIIOT. MbIJIa KaK COJIM BBICIINX KapOOHOBBIX KHCIIOT, HX MOIOIIEE JICHCTBHE.

CrnosxHble 3¢upbl KaKk TPOU3BOHbIE KapOOHOBBIX KUCTOT. [ uaponu3 cinoxHbx 3¢upos. XKupsl. ['uaponus
xupoB. [Ipumenenue xupoB. buonoruueckas poss )KUPOB.

YrneBoabl: cocTaB, Kiaccu(uKalus yriaeBoaoB (MOHO-, TU- U MOJHcaxapusl). [ roko3a — mpoctenmmit
MOHOCAaXapHua: 0COOCHHOCTH CTPOCHHSI MOJIEKYJIbI, (PU3NYECKUE U XUMHUECKHE CBOMCTBA (B3aUMO/IeHiCTBHE
¢ rugpokcuaom wmeau(ll), oxucnenue ammuadnsiM pactBopoM okcuaa cepedpa(l), BoccraHoBienue,
OpO’KeHHE TIIOKO3bI), HAaXOXIACHHE B NPHPOJE, NPUMEHEHHWE, Ouojormdeckas poiib. DoTocHHTE3.
®pyKTO3a KaK M30MEP IIIFOKO3BI.

Kpaxman u memirono3a Kak IpupoIHbie moJuMepbl. CTpoeHUe KpaxMaia U IeJUToI03b6l. du3ndeckue u
XMMHYECKHE CBOMCTBA Kpaxmaia (TUIPOIN3, KAYeCTBEHHAs! PEAKIIHS C HOIOM).

DKCepUMEHTAIbHBIE METOJAbl M3YYEHHs BELIECTB M HMX NPEBpAIICHUI: MpOBEIEHUE, HAOIIOIeHHE U
OMKCAaHHE JEMOHCTPAIMOHHBIX OIBITOB: TOPEHHE CHUPTOB, KAa4YeCTBEHHBIE PEAKIIMH OJHOATOMHBIX
cnupToB (okHciIeHue 3Tanona okcuaoM Meau(ll)), MHOroaTOMHBIX CIUPTOB (B3aUMOICHCTBUE TIUIIEPUHA
¢ runpokcunom wmeau(ll)), ampmernnoB (OKHCIEHHE aMMHAYHBIM pacTBOpoM okcuga cepebpa(l) u
ruapokcuaoM memu(ll), B3aumoneicTBUe Kpaxmana ¢ HOJIOM), MPOBEJIECHHWE MPAKTUYECKOW DPAOOTHI:

CBOMCTBA PaCTBOPA YKCYCHOM KHCIIOTBI.

Pacuérurie 3amaun.

Borunicnienust mo ypaBHEHHI0 XMMHUYECKOHN peakuuu (Macchl, 00bEMa, KOJIMYECTBA UCXOJIHOTO BEIIECTBA
WIN TPOJIyKTa PEaKLMU 10 U3BECTHBIM Macce, 00bEMY, KOJMUECTBY OJJHOTO M3 MCXOAHBIX BEILECTB WM
IPOAYKTOB PEAKIINHN).

A3oTcozeprkalie OpraHn4eckie COeIMHEHNUS.

AMUHOKHCIOTHI Kak aM(oOTepHble OpraHudeckue coequHeHus. Puznyeckue U XUMHUECKHE CBOWCTBA
aMUHOKHCIIOT (Ha IpUMepe MIHIMHA). buonornyeckoe 3HaueHue aMMHOKUCIOT. [lenTupl.

benkyn kak npupojHBIE BBICOKOMOJEKYJSpHBbIE coeAMHEHUs. [lepBuuHas, BTOpUYHAsT U TpeTHYHAs
CTpyKTypa 0enkoB. XUMHUYECKHE CBOMCTBA OEIKOB: THAPOIIN3, ACHATYpallKs, KAUeCTBEHHbIE PEaKIMU Ha
OenKu.

OKcrepUMeHTalbHbIe METOJbl W3YYEHHUS BEIIECTB W HUX IMpPEeBpalleHui: HaONI0JIeHHEe M ONHCAHUE
JIEMOHCTPAIIMOHHBIX OIBITOB: IEHATYypalusl OEJIKOB MPU HArPEeBAHUH, LIBETHBIE PEAKIIUU OEJIKOB.
BbicokoMo/IeKy IsIpHBIE COCAUHEHHUS

OcHOBHBIE TOHATHS XMMHH BBICOKOMOJIEKYJISIPHBIX COEIMHEHUI: MOHOMED, IIOJIUMED, CTPYKTYPHOE 3BEHO,
CTeNEeHb  MOJUMEpU3alMM, CpeAHsss MoJjekyispHas Macca. OCHOBHbIE  METOABI  CHHTE3a
BBICOKOMOJIEKYJISIPHBIX COEIMHEHUHN — MOJIMMEPHU3AIIUs U MOJIUKOHICHCAIIHSL.

OKcIepUMEHTANIbHbIE METOJ/Ibl M3Y4EHHUs BEIECTB M UX IPEBpAILEHHI: O3HAKOMIIEHHE C 0oOpaslamu
HNPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IIACTMAcC, KayqyKOB.



MexnpenMeTHbIE CBS3U.

Peanm3zanust MeXXIpeAMETHBIX CBSI3€ PU U3yYEHUN OpraHnYecKoil xuMuu B 10 Kiacce ocyliecTBIsIeTCS
yepe3 HKCIOIb30BAaHUE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX TOHSATHH, TaK W TOHSTHUN, SBISIONUXCS
CHUCTEMHBIMU JJISl OTJAEJBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOTO IHKJIA.

OO0mue ecTeCTBEHHO-HAYYHBIC TIOHATHS: SIBJICHHUE, HAyYHBIH ()aKkT, TUMOTE3a, 3aKOH, TCOPHS, aHAIU3,
CUHTE3, KIaccu(uKaIms, NnepruoJuIHOCTh, HAOIOICHNE, H3MEPEHHE, YIKCIIEPUMEHT, MOJICIIUPOBAHHE.
O®uznkKa: Marepusi, SHEprus, Macca, aToM, JJIEKTPOH, MOJEKYJa, SHEPreTUYECKUl YPOBEHb, BEIIECTBO,
TeN0, 00bEM, arperaTHOe COCTOSIHUE BEUIeCTBa, (PU3NUECKHe BETUUUHBI U €MHUIIBI UX U3MEPEHUS.
buonorus: kinerka, opranusm, Ouocdepa, oOMEH BeUIECTB B opraHu3Me, (pOTOCHHTE3, OUOIOTMYECKU
aKTHBHBIC BelIecTBa (OCIKH, YTIIEBOIbI, KUPHI, DEPMEHTHI).

I'eorpadus: MuHEpabl, TOPHBIC TTOPOJIBI, TTOJIC3HBIE HCKOITAEMBIE, TOTLIUBO, PECYPCHI.

TexHOoNMorUs: MUILEBbIEC MPOAYKThI, OCHOBBI PALIMOHATBLHOTO TUTAHUS, MOIOIIIUE CPE/ICTBA, JIEKAPCTBEHHbIE
Y KOCMETHUYECKHE MperapaThl, MaTepUaIbl U3 UICKYCCTBEHHBIX U CHHTETHUYECKUX BOJIOKOH.

11 KIIACC OBIIAA U HEOPTAHUYECKASA XUMUSA

Teoperudyeckne 0CHOBbI XUMHHU

XuMuYecKui areMeHT. AToM. SIapo aToMa, U30TOIbI. DIEKTPOHHAsI 000JI0YKa. DHEPreTHYeCKUe YPOBHH,
HOJypOBHHU. ATOMHBIE OpOUTaNH, S-, P-, d- 3meMeHTbl. OCOOCHHOCTH pACHpEIe/iCHHs JJICKTPOHOB IO
OpOHTAISIM B aTOMax 3JIEMEHTOB IEPBBIX YETHIPEX MEPUOIOB. DIEKTPOHHAS KOH(PHUTYpAIHs aTOMOB.
[lepuonuueckuii 3akoH u [leprmoauueckas cucrema xumudeckux snemeHToB Jl. . Menneneea. CBs3b
nepuoanyYeckoro 3akoHa u llepumogmyeckon cucremsl xumuueckux annemeHToB [l. M. Menneneesa ¢
COBPEMEHHOI TeOoprel CTPOCHHS aTOMOB. 3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB XUMUUYECKHUX JIEMEHTOB
U 00pa3zyeMbIX UMU MPOCTHIX U CIOXKHBIX BELIECTB MO TPYIIAM U MepruoiaM. 3HaUCHUE MEePUOINIECKOro
3aKOHa B Pa3BUTHH HAYKH.

Crpoenue BemiecTBa. XHMHYEcKas CBS3b. BUIbl XUMHUECKOW CBA3M (KOBaJIEHTHAs HENOJSpHAs |
HOJIsIpHAsi, MOHHAsA, MeTajulndeckas). MexaHu3Mbl 00pa30oBaHMsS KOBAJIEHTHOM XWMHYECKOH CBSA3M
(oOMeHHBI M JIOHOPHO-aKLENTOpHBIN). Bonopoanas cBsa3p. BaneHTHOCTh. DIEKTPOOTPULATENBHOCTb.
Crenenb okucienus. MIoHbI: KaTHOHBI U @HUOHBI.

BemecTBa MOJIEKyISIPHOTO M HEMOJIEKYJIIPHOTO CTPOEHHUS. 3aKOH IMOCTOSIHCTBA COCTaBa BEIIECTBA. THUIIBI
KPUCTAIIMYECKUX PEMIETOK. 3aBUCUMOCTh CBOMCTBA BELIECTB OT THIA KPUCTAININYECKON PEIIETKH.
[TonsiTe o aucnepcHbIX cuctemax. VICTUHHBIE W KOJUIOMJHBIE pacTBOpbl. MaccoBasi 10l BELlECTBA B
pacTBope.

Knaccugukarus Heopranudeckux coeAnHeHnil. HomeHkiatypa HeopraHMuecKux BemecTB. | eHeTnyeckast
CBSI3b HEOPraHWYECKHX BEIIECTB, IPUHAICKALINX K Pa3IMUHbIM KJlaccaM.

Xumnueckas peakuus. Knaccupukanus XMMHYECKUX peaklnii B HEOPraHUUECKOM M OpraHM4ecKoi XUMHUH.
3aKOH COXpaHEHMs] MacChl BEIIECTB, 3aKOH COXPAHEHUS U MPEBPALICHHS SHEPTUU IMPH XUMHYECKHX
peakuusx.

CkopocTh peakuuu, €€ 3aBHCHUMOCTh OT pa3iau4HbIX (akTopoB. OOpaTuMble peakiuu. XUMHUECKOe
paBHOBecue. DakTOPhI, BIUSIONIME HA COCTOSTHUE XUMUYecKoro paBHoBecus. [Ipuniun Jle [larensbe.
Onextponutuyeckass auccouuanus. CunbHble u ciabble 3yeKTpoiuThl. Cpela BOJIHBIX PAacTBOPOB
BELIECTB: KUCIIasl, HEUTpanbHasl, HIEI0YHAas.

OKHCIUTENBHO-BOCCTAHOBUTEIBHBIE PEAKIIUH.

OKcliepUMEHTabHbIE METOABl HW3YyYeHHMsl BEIIEeCTB M MX IpeBpallleHuil: JeMOHCTpanus Tabauly
«Ilepnogmueckass cucrema xumuueckux osnemeHtoB [[. WM. MengeneeBa», wu3ydeHHe Mojeen
KPUCTAIIIMYECKUX PEIIETOK, HAOMIOJIEHUE U ONMCAHHE JEMOHCTPAIIMOHHBIX U JJAOOPATOPHBIX OIBITOB
(pa3znokeHue MEepOKCHAa BOJOpOJAa B MPHUCYTCTBUU KaTalau3aTopa, ONpPENEICHHE CPeabl PacTBOPOB



BEIIECTB C IIOMOIIbI0 YHUBEPCAJIBHOTO MHIUKATOpa, pEeaklUWd HOHHOTO OOMeHa), NpPOBEACHUE
IPaKTHYeCKON paboThl «BiusHue pa3nuyHbix PaKTOPOB HA CKOPOCTh XUMUYECKOM PEaKum.

Pacuérnble 3a1aun.

Pacuérel 0 ypaBHEHMSAM XMMHMYECKUX PEAKLMH, B TOM YHUCIIE TEPMOXMMHYECKUE PACUYETHI, PACUETHI C
UCIIOJIB30BAHUEM ITOHATHUS «MACCOBasi JOJIs BEIECTBA.

Heopranuveckasi xumus

Hemeramnsl. [lonoxenune HemertaimoB B Ilepumonmueckoid cucreme xumudeckux snementoB [ WM.
MenneneeBa U 0COOEHHOCTU CTpoeHUsi aroMmMoB. (Du3HuecKue CBONCTBA HEMETAJUIOB. AJLTIOTPOMHUS
HEMeTaJUIOB (Ha MpUMeEpe KUcaopoaa, cepsl, hochopa u yrieposa).

XYMHYECKHUE CBOMCTBA BAXKHEUIITUX HEMETAJIOB (TaJIOreHOB, CEephl, a30Ta, hocdopa, yriiepoa u KpeMHUs)
U X COEIMHEHUH (OKCUIOB, KUCIOPOICOAEPKALIUX KUCIOT, BOAOPOIHBIX COEAUHEHNUI).

[IpuMeHeHre Ba)KHEUIIMX HEMETAUIOB U UX COCIUHEHUM.

Meramnsl. [Tonoxenue merainos B [lepuoandeckoil cucreme xumudeckux 3ieMeHToB 1. M. Menneineesa.
OcCo0EHHOCTH CTPOCHHS JJICKTPOHHBIX 000JO0YEK aToMoB MeTawioB. OOmme (u3MyYecKue CBOWCTBA
MeTauioB. CruiaBbl METAJIIOB. DJIEKTPOXUMUUYECKHUH psAJl HAIIPSKEHUN METaJIIOB.

XHUMHYECKHUE CBOWMCTBA BAXHEHIIUX METAUIOB (HATPUM, KalWK, KaabllMid, MarHud, aJlOMHUHUH, ITUHK,
XpOM, KeJ1e30, Me/Ib) U UX COeTMHEHUH.

O6mue criocoOb! moay4yeHus: MeTauioB. [IpuMeHenrne MeTamioB B ObITY U TEXHHKE.

DKCIEepUMEHTATbHBIC METOAbI U3YUEHUS BEUIECTB U X MPEBPAILICHUN: H3yYeHUE KOJUIEKIIUU «MeTallibl 1
CIUIaBbI», OOpa3llOB HEMETAJIOB, PEIICHHE SKCIIEPUMEHTANBHBIX 3a/a4, HAONIOEHHE W ONHCAaHUE
JEMOHCTPAIIMOHHBIX U JIA0OPATOPHBIX OIBITOB (B3aMMOJCHCTBHE THAPOKCUIA ATIOMUHUS C PACTBOPAMH
KHCJIOT U I1IeJI04Yel, KaUeCTBEHHbIE PEaKIMy Ha KATHOHBI METAJLJIOB).

PacuérHbie 3agayn.

Pacuétbl Macchl BemecTBa Wi 00bEMa Ta30B O U3BECTHOMY KOJMYECTBY BEIIECTBA, MACCE WIH 00BEMY
OJIHOTO U3 YYacTBYIOUIMX B pEaKIMHU BEIIECTB, PAacy€Thl Macchl (00BEMa, KOIMYECTBA BEIIECTBA)
MPOAYKTOB PEAKLUU, €CIIU OJHO U3 BEIIECTB UMEET IPUMECH.

XuMHUS U )KU3Hb

Ponp xumum B oOecriedeHUH HSKOJIOIMYECKOM, SHEPreTMUecKOd M MUIIEBOH O€30MacHOCTH, Pa3BUTHH
MeauIHbL. [IoHSITHE 0 HAYYHBIX METOJIaX MO3HAHUS BEIIECTB U XUMUYECKUX PEAKITUH.

[IpencraBiaenust 06 0OMKUX HAYYHBIX MPUHIIUIIAX TPOMBIIUICHHOTO MOTYyYEHUS BaXKHEHIIINX BEIIECTB.
YenoBek B MHUpE BEIIECTB M MATEPHUAIOB: BAKHEHIINE CTPOUTEIbHBIE MaTEpHUalbl, KOHCTPYKIIMOHHBIE
MaTepHualbl, KpacKH, CTEKJI0, KepaMHUKa, MaTEpHAJIbI JJIs SJIEKTPOHUKH, HAHOMATEpHaJlbl, OpraHUYECKUE U
MUHEpPATbHBIC yI00pEHUsI.

XuMHUsT U 300pOBbE YENOBEKA: IMpaBUja HCIOJIb30BAHMS JIEKAPCTBEHHBIX IIPENaparoB, IpaBHiia
0€30MMacHOT0 UCTOIH30BaHUS MPENapaToB OBITOBON XMMHUU B TTIOBCETHEBHOM JKU3HH.

MexnpeameTHbIE CBSI3H.

Peanuzanus MeXnpeIMeTHBIX CBA3€l MpH M3ydyeHUH oOmiel u Heopranmdeckod xumuu B 11 kmacce
OCYIIECTBIISIETCS Yepe3 HCIOIh30BaHUE KaK OOIMX €CTECTBEHHO-HAYUYHBIX TMOHSATHH, TaK W TIOHSTHH,
SBJISFOIINXCS] CHCTEMHBIMU JUIS1 OTACJIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO [IUKJIA.

OO0mmue ecTeCTBEHHO-HAy4YHBbIC TMOHATHS: HAy4yHBIA (DaKkT, TUMOTE3a, 3aKOH, TEOpHs, aHAINU3, CHUHTE3,
KIacCU(UKaIs, TePUOAUIHOCTh, HAOTIOICHIE, IKCIIEPUMEHT, MOJISTUPOBaHIE, U3MEPEHUE, SBIICHUE.
®dusnka: MaTepusi, SHEPrusi, Macca, aToM, JIEKTPOH, IPOTOH, HEUTPOH, UOH, U30TOM, PATUOAKTUBHOCTD,
MOJIEKYJIa, YHEPreTHYECKH YpOBEHBb, BEIIECTBO, TeNO, OOBEM, arperatHoe COCTOSHHUE BEIIECTBA,
bu3nYecKre BETUINHBI U €IUHUIIBI UX U3MEPEHHS, CKOPOCTb.

buonorus: kneTka, opraHus3M, dKocucTeMa, Omocdepa, MaKpo- ¥ MUKPOIIEMEHTBI, BUTAMUHBI, OOMEH
BEILECTB B OPTaHU3ME.

['eorpadusi: MuHeEpasbl, TOPHBIE OPO/IbL, OJIE3HBIE HCKOMAEMbIE, TOILIIUBO, PECYPCHI.



TexHomorusa: XuMHISCKas IMPOMBINIJICHHOCTh, MCTAJLJIYPTHs, ITPOU3BOACTBO CTPOUTCIIBHBIX MAaTCPUAIOB,
CENTLCKOXO03IICTBEHHOE IMPONU3BOACTBO, nuuieBas IMPOMBIINIJICHHOCTD, q)apMaL[eBTI/I‘ICCKaH
IMPOMBIINIJICHHOCTb, MPOU3BOACTBO KOCMCTHYCCKUX IIPCIapaToB, IMPOU3BOACTBO KOHCTPYKIMOHHBIX
MaTCpHraJIOB, SJICKTPOHHAA MPOMBIIIJIICHHOCTD, HAHOTCXHOJIOTH.

[NTAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA IIPOI'PAMMELI 110 XMMKWU HA BA30BOM
YPOBHE CPEJJHEI'O OBILET'O ObPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBnmuBaeT TpeOOBaHMS K pPe3yJIbTaTaM OCBOCHHS 00YUYaAIOIUMHUCS ITPOTrpaMM CPEIHETO
o01ero oOpazoBanus (JINUHOCTHBIM, METANIPEAMETHBIM U NPeAMETHBIM). HayuHo-MeTonnueckoii 0CHOBOM
Ui pa3pabOTKU IUTAHUPYEMBIX pe3yJbTaTOB OCBOCHHUS IPOrpaMM CpelHero oomero oOpa3oBaHUs
SIBJISIETCS] CUCTEMHO-/IEATEIIbHOCTHBIHN MOIXO/I.

B cooTBeTcTBUHM C CHCTEMHO-IESATEIBHOCTHBIM TOAXOJOM B CTPYKTYpPE JIUYHOCTHBIX PE3YJIbTATOB
OCBOGHHUSI TIpeaMeTa «XHMHS» Ha YpOBHE CpeJHEero obmiero o0pa3oBaHUsS BBIIEICHBI CIEAYIOIINE
COCTAaBJISIFOLIHE:!

OCO3HaHHE O0YYAIOMIMMHUCS POCCUICKON Tpa)IaHCKOW MJIEHTUYHOCTH — FOTOBHOCTU K CaMOPa3BUTHIO,
CaMOCTOSITEJIBHOCTH U CaMOOIIPEICIICHUIO;

HAJIMYUE MOTHUBAIMU K 00yYCHUIO;

[eJICHAIIPABIICHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHUN JIMYHOCTH HAa OCHOBE KJIFOUEBBIX IEHHOCTEH W
MCTOPUYECKUX TPAAUIINI 0a30BOM HAYKH XUMHUU,

FOTOBHOCTb M CIIOCOOHOCTh OOYYarOUIMXCS PYKOBOJICTBOBAaTbCS B CBOEH JIE€ATENBHOCTH LIEHHOCTHO-
CMBICJIOBBIMU YCTaHOBKAMHU, IPUCYIIIUMHU HEIOCTHONU CUCTEME XMMHYECKOro 00pa3oBaHus;

HAJIMYUE TMPaBOCO3HAHUS SKOJOTUYECKON KYJIbTYPhl U CHIOCOOHOCTH CTaBUTD LIETH U CTPOUTH KU3HEHHBIC
TJIaHBI.

JIM4HOCTHBIE pe3yNbTaThl OCBOCHMS TMpeaMeTa «XHUMHS» JOCTHTAIOTCS B EIWHCTBE YUYeOHOUW W
BOCITUTATEIbHON JEATEIbHOCTH B COOTBETCTBUU C I'YMAHHUCTHYECKUMH, COLUUOKYIBTYPHBIMHU, TYXOBHO-
HPaBCTBEHHBIMU IIEHHOCTSIMU W HJCAJlaMH POCCHICKOTO TPaXXJAaHCKOTO OOIIecTBa, MPUHATHIMU B
oOmiecTBe HOpPMAaMM U IMpaBWJIaMU [OBEAEHHUS, CHOCOOCTBYIOIIMMHU IIpoleccaM CaMOIO3HaHMS,
CaMOPAa3BUTHUSI K HPABCTBEHHOTO CTAHOBJICHHS JINYHOCTH O0yYarOIINXCA.

JlugHOCTHBIE pe3yJbTaThl OCBOCHHUSI MpeaMera «XHUMHS» OTPaKalT CHOPMUPOBAHHOCTH OTIBITA
MO3HABATENILHON U MPAKTUYECKOMN NeATeIbHOCTH O0yYaIoIUXCs MO pealu3alii MPUHSITHIX B 00IecTBe
LIEHHOCTEH, B TOM YUCJIE B YACTHU:

1) rpamxaaHCKOr0 BOCIMTAHMS

OCO3HaHUS OOYYAIOIIUMUCS CBOMX KOHCTUTYLMOHHBIX TMpaB U OOS3aHHOCTEH, yBaKeHUs K 3aKOHY W
MIPaBOTIOPSAIKY;

MIPEICTABJICHHS O COIMATIBHBIX HOPMaX U MpaBUjIaX MEKIUYHOCTHBIX OTHOIICHHUH B KOJUICKTHBE;
TOTOBHOCTH K COBMECTHOW TBOPYECKOW IEATEIHLHOCTH TPHU CO3JaHMH YYEOHBIX MPOEKTOB, PEIICHUU
y4eOHBIX M MMO3HABATEIBHBIX 33/1a4, BHIMOJTHEHUN XUMHUIECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHUMATh M MPUHUMATh MOTUBBI, HAMEPEHUS, JIOTHKY U apTyMEHTHI APYTUX MPHU aHATU3e
pa3IMYHBIX BUJOB YUEOHOU IEATEIHHOCTH;

2) IaTPHOTHYECKOI0 BOCIINTAHMSA

LEHHOCTHOTO OTHOUIEHUS! K UCTOPUYECKOMY U HAyYHOMY HAcCJIeIUI0 OT€UECTBEHHOW XUMUHU;

YBaXEHHUS K TIPOIIECCY TBOPYECTBA B 00JIACTH TEOPUHU M MPAKTUUECKOTO TPUMEHEHUS XUMHUH, OCO3HAHUS
TOTO, 9YTO JOCTMDKCHHSI HAyKH €CThb pe3yJbTaT [UIMTEIBHBIX HAONIOACHUH, KPOMOTIUBBIX
3KCHEPUMEHTAIBHBIX IOUCKOB, IOCTOSSHHOTO TPY/Ja YUYEHBIX U MPAKTUKOB;



UHTEpeca ¥ II03HAaBaTENIbHBIX MOTHBOB B MIOJIYYEHUH U NTOCIEAYIOIIEM aHAIN3€ HHPOPMALIUH O TIEPEOBBIX
JOCTHKEHUSAX COBPEMEHHOM OTEYECTBEHHOM XUMUH;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIMTAHMSL:

HPABCTBEHHOI'O CO3HAHMS, 3TUYECKOTO [TOBEACHHUS;

CIOCOOHOCTH OIICHHWBATh CUTYAIlUH, CBSI3aHHBIC C XUMUYECKUMU SIBICHUSIMH, ¥ IPUHUMATDh OCO3HAHHBIC
pelIeHNs, OPUEHTHPYSCh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

TOTOBHOCTH OLICHMBAaTh CBOE IOBEACHHE M IOCTYIIKM CBOMX TOBApHILEH € MO3ULUN HPABCTBEHHBIX U
IIPABOBBIX HOPM M OCO3HAHUE MOCIEACTBUN ITUX MOCTYIKOB;

4) popMupoBaHus KYJIbTYPbI 310POBbSA:

IIOHUMaHMs LIEHHOCTEeH 370poBOoro M Oe3omacHoro obpasza >KM3HM, HEOOXOIMMOCTH OTBETCTBEHHOI'O
OTHOIIEHHS K COOCTBEHHOMY (PH3UUYECKOMY M IICUXUYECKOMY 3/I0POBBIO;

co0IIIOICHHSI TIPAaBUII 0€30ITaCHOTO OOpAIIEHNs C BEIECTBAMU B OBITY, IIOBCEIHEBHOM JKU3HU U B TPYI0BOM
JESITEIIbHOCTH;

NOHWMAaHHMS [IEHHOCTH PAaBWJI HHIUBUIYJIHOTO U KOJUIEKTUBHOT'O O€3011acHOT0 MTOBE/ICHUS B CUTYaIUX,
YTPOKAIOIIUX 310POBBIO U KU3HU JIIOJIEH;

OCO3HAHMsI TOCJIEACTBUA M HENPUITUS BPEAHBIX IMPHUBBIYEK (YHOTPEOJIEHUS alKOrojs, HAPKOTHUKOB,
KypeHHUs);

5) Tpy10BOro BOCIIUTAHUSA:

KOMMYHHMKAaTUBHOW KOMIIETEHTHOCTH B Y4Y€OHO-HCCIEIOBATEIbCKON J1€ATENbHOCTH, OOIECTBEHHO
IIOJIE3HOM, TBOPYECKOMN U IPYTUX BUJAX IEATEIBHOCTH;

YCTAaHOBKM Ha aKTHUBHOE Yy4YacCTHE B PELIEHUHU IMPAKTUYECKUX 3a]ad COLIMAJIbHOW HalpaBlIE€HHOCTU (B
paMKax CBOEro Kjiacca, LIKOJIbI);

UHTEpeca K IPAKTUYECKOMY M3YUYEeHHUIO podeccuil pa3muiyHoro posa, B TOM YMCIIE€ Ha OCHOBE IPUMEHEHUS
IIPEIMETHBIX 3HAHUH 110 XUMUU;

YBa)XXECHHUs K TPYly, JTIOJSM TPyla ¥ pe3yibTaTaM TPyAOBOM AEATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MH/MBUIYaIbHOM TpaeKTOpuH 0Opa3oBaHus, Oyymieil npodeccun u
peanu3alu COOCTBEHHBIX >KM3HEHHBIX IJIAHOB C YYETOM JIMYHOCTHBIX HHTEPECOB, CIIOCOOHOCTEH K
XUMHH, UHTEPECOB U MOTpeOHOCTEN 001IeCTBa;

6) 3K010rMYecKOro BOCIIMTAHUSA:

9KOJIOTHYECKH 1€1€CO00pa3HOro OTHOUIEHHS] K MPHUPOJAE, KaK HCTOYHUKY CYIIECTBOBAHUS KH3HU Ha
3emie;

HNOHUMaHHM ITI00ATBHOTO XapaKTepa HKOJOTHUYECKUX MPOoOJIeM, BIUSHHUS SKOHOMUYECKUX MPOLECCOB Ha
COCTOSIHUE NPUPOJHON U COLMAIBHOMN CPEIbl;

0CO3HaHMsI HEOOXOIMMOCTH MCIOIb30BAHUS JOCTHKEHUN XUMUH ISl PEIIEHUS BOIIPOCOB PALMOHAIBHOTO
IPUPOIONOIB30BAHUS;

AKTHUBHOTO HENpPUATUSA JEHCTBHUM, INPUHOCALIMX BpEX OKPYKAKOUIEH NPUPOJHOM cpele, yMEHUs
IPOTHO3UPOBATh HEOJArONPUSITHBIE HKOJIOTUYECKUE MOCIEACTBUS MpPEINPUHUMAEMbIX JEeHCTBUN U
peoTBpallaTh UX;

HaJIMYUSl Pa3BUTOTO HKOJOTUYECKOTO MBIIUICHUS, SKOJIOTMYECKON KyJIbTYpbl, OINbITA AESITEIbHOCTU
JKOJIOTMYECKOM  HAIlpaBJIEHHOCTH, YMEHHUS  PYKOBOJCTBOBATbC HMMH B  IIO3HABaTENbHOM,
KOMMYHHUKATHBHOH U COLIMATIBbHOM MPAKTHUKE, CIOCOOHOCTH M YMEHUS aKTUBHO MPOTHUBOCTOSTh UI€0JIOTHH
xemodoouu;

7) HEHHOCTH HAYYHOI'0 NO3HAHMA:

c(OpMUPOBAHHOCTH MHPOBO33PEHMSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO DPa3BUTHS HAayKu H
00IIECTBEHHON PAKTHUKHU;

NOHUMaHMs crneuu(pUKd XMMUU KaK HayKd, OCO3HaHMs €€ poiau B (POPMHUPOBAHUHM PALMOHAIBHOTO
HAY4YHOT'O MBIIUIEHUS, CO3AAHNUU LIEJIOCTHOTO IMPEJICTABICHUS 00 OKpPY)KaOLIEM MHUpPE Kak O €JIMHCTBE



IPUPOJBl U YEJIOBEKA, B IMO3HAHUM MPUPOAHBIX 3aKOHOMEPHOCTEH M pEIIeHUM MPOOJIEM COXPaHEHUs
IIPUPOJHOTO PAaBHOBECHS;

yOexIEHHOCTH B 0CO00M 3HAYMMOCTH XUMHH U COBPEMEHHOHN IMBHIM3AIMH: B €€ T'YMaHUCTUYECKON
HANpaBICHHOCTH W BAXKHOW pPONM B CO3AAHMM HOBOW 0a3bl MaTEpUAIBHOM KYJBTYPHI, PpEIICHUU
I00ATBHBIX MPOOJIEM YCTONYMBOTO Pa3BUTHS YEIIOBEUECTBA — CHIPHEBOM, SHEPTETHUCCKOM, MHUIIEBON H
HKOJIOTHYECKOM O€30MacHOCTH, B Pa3BUTHH MEAWIUHBI, O0OECIICYEHUH YCIIOBHH YCIEUIHOTO TpyJda H
9KOJIOTUYECKH KOM(POPTHOM KU3HHU KaKI0I0 YjeHa O0IIEeCcTBa;

€CTECTBCHHO-HAYYHOW T'PAaMOTHOCTH: IIOHMMAaHHS CYHIIHOCTM METONOB II03HAHHUA, MCIIONB3YyEMBIX B
€CTECTBEHHbIX HayKaX, CIIOCOOHOCTH MCIIOJIb30BaTh IOJIydaeMble 3HAHMS JUIsl aHaluu3a U OOBSCHEHMS
SBJICHUH OKPY’KAIOLIEro MHpa M IPOUCXOIAIIMX B HEM H3MEHEHHH, yMEHHs [ellaTb 0OOCHOBaHHbBIE
3aKJIFOYCHHS HA OCHOBE HAyYHBIX (DAKTOB M MMEIOLIMXCS JAHHBIX C LENBIO TOIYYEHHUS JTOCTOBEPHBIX
BBIBOJIOB;

CIOCOOHOCTH CaMOCTOSITENIbHO HMCIIOJB30BaTh XUMHUECKUE 3HAHMS JJIS PELICHUs MPOOJIeM B peabHBIX
JKU3HEHHBIX CUTYyalUX;

MHTEpEeca K NO3HAHUIO U UCCIIEI0BATENIbCKON AEATEIbHOCTH;

TOTOBHOCTH M CIOCOOHOCTM K HENpPEpPhIBHOMY OOpa30BaHUIO M CaMOOOpPA30BaHMIO, K AaKTUBHOMY
HOJIYYEHHIO HOBBIX 3HAHUH 110 XMMHUHU B COOTBETCTBHUH C KU3HEHHBIMH NTOTPEOHOCTSAMU;

UHTEpeca K 0COOEHHOCTSIM TpyJa B Pa3JInUHbIX cepax NpodhecCHOHATbHON 1eATeIbHOCTH.

METANPEIMETHBIE PE3YJIbTATHI

MertamnpenmMeTHble pe3yIbTaThl OCBOSHHS yU4eOHOTO NpenMeTa «XHMHUs» Ha YPOBHE CPEIHEro OOIIero
00pa3zoBaHMs BKIIOYAIOT:

3HAYMMBIC ISl (POPMHUPOBAHUST MUPOBO33PEHUS 00YUArOIINUXCS MEXIUCITUILTUHAPHBIE (MEXITPEIMETHBIC)
oOIIeHAyYHbIC TIOHSATHUS, OTPAXKAMOIIUE IEIOCTHOCTh HAYYHOH KapTHHBI MUPA M CICHU(PUKY METOJIOB
MO3HAHMS, UCIIOJNBb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEUIECTBO, PHEPrHs, SIBICHUE, MpOIlecc,
cucTema, Hay4yHbId (akT, NPUHIMUN, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCIEeI0BaHuE,
HaOII0/IeHUE, U3MEPEHNUE, SKCIIEPUMEHT U IPYTHE);

yHUBEpcaJbHble yueOHble JeHCTBUS  (TO3HABAaTEIbHbIE, KOMMYHUKATUBHbBIE, PETYJISTUBHbBIE),
obecnieunBarone GopMHpOBaHHE (PYHKIIMOHAIBHOW TPAMOTHOCTH M COLMAIBHON KOMIETEHIIUN
00yyJaromuxcs;

CIIOCOOHOCTh OOYYAIOMIUXCS HCIIOB30BaTh OCBOCHHBIC MEKIUCIUIUIMHAPHBIC, MHPOBO33PEHUYCCKHE
3HAHUS U YHUBEPCAIbHbIE YUeOHbIE IEHCTBUS B IO3HABATEILHOM U COIIMAILHOM MTPaKTHKE.
MeTtanpeamMeTHble pe3yiabTaThl OTPAXKAIOT OBIAJCHUE YHHUBEPCAIbHBIMU YYEOHBIMHM MO3HABATEIBLHBIMH,
KOMMYHHKATUBHBIMU U PETYISTUBHBIMH JIEHCTBUSMHU.

OB.HalIeHI/[e YHUBEPCAJIbHBIMUA y‘lCﬁHI)IMI/l MOo3HaBaATCJIbHBIMU )]EﬁCTBHﬂMH:

1) 6a3o0BbIe JJOrMYecKHUe AeHCTBUS:

CaMOCTOSITENIEHO (hOPMYJIMPOBATh U aKTyaIM3UPOBATh MPOOJIEMY, BCECTOPOHHE €€ pacCMaTPHUBATh;
OnpeaAcIATL LEIW ACATCIIBHOCTH, 3aaaBasgd MHapaMETpbl W KPUTCPpUHU HX JOCTHKCHHUA, COOTHOCHTH
pe3yAbTaThl JAEATEIbHOCTH C MOCTABJICHHBIMU LEISIMU;

UCIIOJIb30BaTh MpPU OCBOCHUM 3HAHUN MNPUEMBI JIOTMYECKOTO MBIIUIEHUS — BBIACIATH XapaKTEpHbIE
MPU3HAKU MOHSTHUM U yCTaHABIMBATh MX B3aUMOCBS3b, MCIOJIB30BATh COOTBETCTBYIOLIUE MOHITHS IS
00BsICHEHUS OTJENBHBIX (DaKTOB U SIBJICHHIA,

BBI6I/IpaTI) OCHOBAHHA U KPUTCPUH IJIA KJ'IaCCI/I(i)I/IKaIII/II/I BCIIIECCTB U XUMHNYCCKUX peaKquI;

YCTaHAaBJIMBATh NPHUYNHHO-CICACTBCHHBIC CBA3U MCKAY N3YUACMBIMU SABJICHUSMU,



CTPOUTH JIOTUYECKUE pacCyXIeHHs (MHIYKTUBHbIC, JEAyKTUBHbIE, I10 QAHAJIOTUH), BBIABIATH
3aKOHOMEPHOCTH M TPOTUBOPEYMS B paccCMaTPUBAEMbIX SBICHHSX, (OPMYIMPOBATh BBIBOABI U
3aKIIIOYCHHUS;

OPUMEHSTh B TPOLIECCE TO3HAHMS, HWCIOJb3yeMble B XMMHUU CHUMBOJHMYECKHE (3HAKOBBIE) MOJEIH,
npeoOpa3oBbIBaTh MOCIBHBIC MPEICTABICHUS — XUMUYECKUN 3HAK (CHMMBOJI) 3JIEMEHTa, XUMHUYECKas
dopmyna, ypaBHEHHE XUMUYECKON PEAKIIUU — IPU PEIICHUN y4YeOHBIX O3HABATEILHBIX M MPAKTHUYECKUX
3ajiay, NMPUMEHATh Ha3BaHHBIE MOJEJIbHBIC NPEICTABICHUS JUIsl BBIIBICHUS XapaKTEPHBIX MPU3HAKOB
U3y4aeMbIX BEIIECTB M XUMHUECKUX PEeaKLUH.

2) 0a30BbIe HCCJIEA0BATEIbCKHE TeHCTBYSL:

BJIaJICTh OCHOBAaMH METO/JIOB HAyYHOI'O [IO3HAHUS BELIECTB U XUMHUECKUX PEAKIIUM;

dopMynHMpoBaTh LETM W 3aJa4d HCCIEIOBAHUSA, MCIIOIB30BaTh IOCTABIECHHBIE M CAMOCTOSITENIHHO
c(opMyIHpPOBAHHBIE BOMPOCH B KayecTBE HHCTPYMEHTA MO3HAHUS M OCHOBBI Ui (OPMHUPOBAHUS
THIIOTE3BI TI0 IPOBEPKE MPABUIIBHOCTH BBICKA3bIBAEMBIX CYXKICHUMH;

BJIAJICTh HABBIKAMH CaMOCTOSTEIHHOTO IUIAHUPOBAHHUS W IPOBEACHUS YYCHHUYECKUX HSKCIEPUMEHTOB,
COBEpILEHCTBOBAaTh YMEHHUsl HAOMIOJaTh 3a XOJOM IIPOLECCa, CaMOCTOSITEIbHO IPOrHO3UPOBATH €ro
pe3yabTar, (GopMyiaupoBaTh OOOOIIEHHS U BBIBOABI OTHOCUTEIBHO JOCTOBEPHOCTH pE3YyJIbTaTOB
UCCIIEI0BaHMsl, COCTABIIATh OOOCHOBAHHBINA OTYET O IPOAETIaHHOM padoTe;

npuoOpeTaTh ONBIT YYEHHYECKOM MCCIEe0BATENbCKOM M IMPOEKTHOW JAEATENbHOCTH, IPOSBIATH
CIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIbHOMY IIOMCKY METOJIOB PEUICHUs IMPAaKTHYECKUX 3ajad,
NPUMEHEHHIO PA3JIMYHBIX METO/IOB ITO3HAHMS.

3) padora ¢ unpopmaumeii:

OPUEHTHUPOBAThCSI B pA3IMYHBIX HCTOYHHKAX WHPOPMALWU (HAYyYHO-TIOMYJISApHAs JIUTEparypa
XMMHUYECKOT'O COJIepKaHUs, CIpaBOYHbIE OCOOUs, pecypebl MHTepHeTa), aHaIu3upoBaTh UH(OPMALIHIO
pasiMYHbIX BHJIOB M (GOpPM NPEACTABICHUS, KPUTHUYECKH OLIEHUBAaThb €€ JIOCTOBEPHOCTb U
HEMPOTUBOPEUUBOCTb;

(GopMyIMpOBaTh 3alpOChl W NPUMEHATh Pa3IMYHbIE METOJbl NpPU IMOUCKE U OTOOpe HH(OpMaIuH,
HE0OXO0IMMOM /7151 BBINOJHEHUS yUeOHBIX 3a/1a4 ONpeAeIEHHOrO TUIIa;

nproOpeTaTh OMBIT HCIOJB30BaHUS HH()OPMAIIMOHHO-KOMMYHHUKATHBHBIX TEXHOJIOTHH WM Pa3THYHBIX
TIOUCKOBBIX CHUCTEM;

CaMOCTOSITENIbHO BBIOMpAaTh ONTUMAIbHYIO (OopMy HpelacTaBieHHUs HHPOpManuu (CXeMbl, Trpaduku,
Jarpammbl, TaOJIHUIIbl, PUCYHKHU U JIPYTHE);

UCIIOJIb30BaTh HAyUHBIN S3bIK B KAYECTBE CPE/ICTBA NP paboTe ¢ XMMUYECKOH MH(OpMaIUei: MPUMEHSTh
MEXIpeaMeTHble ((u3ndeckue M MaTeMaTH4yecKue) 3HAKM M CUMBOJBIL, (opMyJbl, abOpeBHATYpHI,
HOMEHKJIATypYy;

UCIIOJIb30BaTh U MPeoOpa3oBhIBaTh 3HAKOBO-CUMBOJIUYECKUE CPEICTBA HATJITHOCTH.

Osgiajienne YHUBEPCAIbHBIMH KOMMYHUKATHBHBIMY 1€ CTBUAMU:

3aaBaTh BOIPOCHI MO CYIIECTBY OOCYKIaeMOW TEMbI B XOJ€ JHajiora W/WIU JUCKYCCHH, BBHICKA3bIBATh
uzed, GopMyIUpOBaTH CBOM MPEIOKEHUSI OTHOCUTEIILHO BBITIOIHEHHSI ITPEIOKEHHOW 3a/1auu;
BBICTYTIATh C MPE3EHTANMEH Pe3yIbTaTOB TIO3HABATELHON IEATEIIbHOCTH, TIOJTYYCHHBIX CAMOCTOSATEIBHO
WJIA COBMECTHO CO CBEPCTHUKAMM IPH BHIMOJIHEHUH XUMUYECKOTO IKCIIEPUMEHTA, TPAKTUYEeCKO paboThI
[0 MCCJIEOBAHUIO CBOMCTB M3yYaeMbIX BEIECTB, PEANM3aLUU Y4eOHOTro MpoekTa U (HopMyTupoBaTh
BBIBOJIBI 10 pe3yJIbTaTaM MPOBEIEHHBIX HCCIEIOBAHUHN ITyTEM COTIIACOBAHHUS MO3UIUH B X0JIe 00CYkKIEHUS
U 0OMEHa MHEHUSIMH.

OsgiiajieHne YHUBEPCAIBLHBIMH PEeryJasTUBHBIMU 1€HCTBUSMU:

CaMOCTOSITENIFHO IIAHUPOBATH U OCYIIECTBIIATH CBOIO MTO3HABATENBHYIO ACATEIBHOCTD, OTPEACIISIS €€ eITH
U 3aJa4d, KOHTPOJHMPOBATH M MO Mepe HEOOXOAMMOCTH KOPPEKTUPOBATh IpeAsiaraeMblii alropuTMm



JEHCTBUM MPU BBHITTOJTHECHUHN YUYEOHBIX W MCCIIEAOBATEIbCKUX 3a7a4, BIOUpaTh Hanbosee d(PpPeKTUBHBIN
CHOCO0 WX PEHICHUs C YIETOM TOTYYCHHUSI HOBBIX 3HAHHI O BEIIECTBAX U XUMHUUECKUX PEAKIIHSAIX;
OCYIIECTBIISITH CAMOKOHTPOJIb CBOCH JACSITEILHOCTA HA OCHOBE CAMOAHAIIN3a U CAMOOIEHKH.

NPEJMETHBIE PE3YJIbTATBI
10 KJIACC
ITpenmerHble pe3ynbTaThl OCBOEHUS Kypca « OpraHuyeckast XUMHsD OTPaXaroT:

C(OPMHUPOBAHHOCTb MPEJCTABICHUM O XHUMHYECKOM COCTaBIAIOLIEH €CTeCTBEHHO-HAYYHOM
KapTHHBl MUPA, POJIM XUMHUH B TIO3HAHUM SBJICHUN NMPHUPOJBL, B (OPMUPOBAHUM MBILIUICHUS U KYJIbTYpHI
JUYHOCTH, €€ (PYHKIHOHAJIBHOW I'PaMOTHOCTH, HEOOXOOUMOHN IJI PELIeHHs IMPaKTHYECKUX 3agad U
HKOJIOTHYECKH 00OOCHOBAHHOTO OTHOIIEHHSI K CBOEMY 310pPOBBIO M IPHUPOTHON CPEE;

BJIQJICHUE CHCTEMOM XMMHUYECKHX 3HAaHUM, KOTOpas BKIIOYAET: OCHOBOIIOJIATAIONINE MOHSATHS
(XMMMYECKHI ~ 3JIeMEHT, aTOM, OJEKTpOHHAas  000JOYKa aroMa, MOJIeKyJla, BaJCHTHOCTH,
AIIEKTPOOTPHIIATEIIEHOCTh, XUMHUYECKasl CBSA3b, CTPYKTypHast Gopmyna (pa3BEpHyTas M COKpamEHHAsA),
MOJIb, MOJISIpHasl Macca, MOJSIPHBIH 00BEM, yriepoIHbId ckeneT, (QyHKIMOHAIbHAs TpYIa, pajukal,
U30MEpHsl, U30MEpbl, TOMOJOIMUECKUI psi, TOMOJIOTH, YIIEBOJOPO/bl, KUCIOPOA U a30TCOJEprKallue
COEJMHEHUS,, MOHOMEp, MOJUMEpP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJIIPHBIC COEIUHEHUs); TEOPUU U
3aKOHBI (TEOpHsI CTPOCHUS OpraHuyeckux BeectB A. M. ByTiepoBa, 3aK0oH COXpaHEHHs MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHUMBOJHMYECKHI S3bIK XMMHH; MHPOBO33PEHYECKHE 3HAHU, JISKAIIHEe B OCHOBE
NOHUMAaHHUS TPHYMHHOCTH W CHCTEMHOCTH XUMHYECKHX SIBJICHUH, (AKTOIOTMYECKHE CBEACHUS O
CBOWCTBaX, COCTaBe, MOJIYYCHUH U OE30MaCHOM HCIIOJIb30BAHUM BKHEHIINX OPraHMYECKUX BEUIECTB B
OBITY M IPAKTHYECKON JAEATEIbHOCTH YEJI0BEKa;

C(OPMHUPOBAHHOCTh YMEHHUH BBIABIATH XapaKTE€pHblE NPU3HAKU IOHITUH, yCTAHABJIMBAaTh HUX
B3aMMOCBS3b, HCIIOJIB30BaTh COOTBETCTBYIOIME MOHATUS IIPU OIMCAHUU COCTaBa, CTPOCHUA M
IpEeBpaLCHUI OPraHNYeCKUX COeTMHEHUH;

Cc(OPMHPOBAHHOCTh YMEHHUH HCIIOJIB30BaTh XUMMUYECKYIO CHMBOJIUKY ISl COCTaBJICHMS
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOW, COKpaII€HHOW) (OpMyJ OpPraHMYECKUX BEIIECTB U
YpaBHEHHH XMMWYECKHX PpEAKIMi, W3rOTaBIMBaTh MOJEIH MOJIEKYJl OPTaHUYECKHUX BEHIECTB IS
WITIOCTPAIH UX XUMUYECKOTO M TPOCTPAHCTBEHHOTO CTPOCHUS;

c(OPMHPOBAHHOCTH YMEHUH yCTAaHABINBATH MPUHAIJIC)KHOCTh N3YYEHHBIX OPTaHMYECKUX BEIIECTB
10 MX COCTaBYy M CTPOEHUIO K OIpeNeIEHHOMY KJIacCy/Tpyniie COeAMHEHUH (YTIeBOJOPOIbI, KUCIOPOI 1
a30Tco/iepKalllue COEMHEHMS, BBICOKOMOJEKYJSPHbIE COEAMHEHHs), JaBaTb UM Ha3BaHUS IO
cucrematnueckoir HomeHknarype (IUPAC), a Taxke NpUBOIUTH TPUBHAIbHBIE Ha3BAaHUsS OTIECIBHBIX
OpPraHMYeCKHUX BELIeCTB (ITHUJIEH, NPONWIEH, AaleTUJeH, JTHICHINIMKOIb, TIJHUIEepUuH, (eHod,
dopmanbaeru, aneTalbIerua, MypaBbHHAas KHUCJIOTa, YKCYCHas KHCIIOTa, OJIEMHOBAas KHCJIOTa,
CTeapHHOBAs KUCIIOTA, TITF0K03a, (PyKTO3a, KpaxMall, IeJUTI0II03a, TIHUIIHH);

C(OPMHPOBAHHOCTH YMEHUS ONPENEISITh BUBI XUMUYESCKON CBSI3U B OPTAaHWYECKUX COCIMHEHUSX
(oguHapHBIE U KpaTHbBIE);

c(OPMHPOBAHHOCTH YMEHUS IPUMEHSATH TIOJI0KEHUSI TEOPUN CTPOCHUSI OPTaHMYECKUX BEHIECTB A.
M. BytnepoBa st 0OBSCHEHHS 3aBUCHMOCTH CBOMCTB BEIECTB OT HMX COCTaBa M CTPOCHUS; 3aKOH
COXpaHEHHs MacChl BELIECTB;

c(OPMHPOBAHHOCTh YMEHHMH XapakTepu3oBaTh COCTaB, CTPOCHHME, (PU3UUECKUE U XUMHUYECKHE
CBOWCTBA TUIIMYHBIX PEACTABUTENEH pa3IMYHBIX KJIACCOB OPraHUYECKUX BEIIECTB (METaH, 3TaH, STUJIEH,
MIPOMHJICH, aleTWiIeH, Oytaauen-1,3, MerunOyraaueH-1,3, O€H30JI, METAHOJ, ATAHOJ, ITHJICHTJIHKOJb,
TIIMIEpUH, (PEeHOI, ameTanbJIeru, MypaBbHHAS W YKCYCHash KHCIIOTHI, TJIFOKO3a, Kpaxmal, [EeJUTI03a,
aMMHOYKCYCHasl KHCJIOTa), WIIIOCTPUPOBAaTh TI'EHETUYECKYI0 CBS3b MEXKIy HHUMH YpaBHEHUSIMHU
COOTBETCTBYIOIMX XUMUYECKUX PEAKIUI ¢ UCIIOIb30BaHUEM CTPYKTYPHBIX (OpMYII;



c(OpPMUPOBAHHOCTh YMEHHSI XapaKTEepPU30BaThb HCTOYHHUKHU YTIEBOJOPOAHOTO ChHIpbs (HEPTH,
OPUPOJHBIM Ta3, yrojib), CIOCOOBI MX MEpPepadOTKM M TMPAKTHUYECKOe IPUMEHEHHUE MPOIYKTOB
nepepadoTKu;

c(OPMUPOBAHHOCTh YMEHUH MPOBOJIUTH BBIYUCICHUS IO XHUMHYECKUM YpPaBHEHUSM (MacChl,
00bEMa, KOJIMYECTBA HMCXOJIHOTO BEUIECTBA WJIM IMPOAYKTAa PEaKUHWU IO H3BECTHBIM Macce, 00BbEMY,
KOJIMYECTBY OJTHOTO M3 UCXOJIHBIX BEIIECTB WM MPOJTYKTOB PEAKIINH);

c(OpPMUPOBAHHOCTh YMEHHUI BIIaJIeTh CHUCTEMOW 3HAHUKW OO0 OCHOBHBIX METOJAX HAYYHOIO
MO3HAHMS, WCIOJb3YEMBIX B XMMHUU IMPU H3YyUYECHUH BEIIECTB M XUMHUYECKUX SIBICHUN (HAOIIOACHUE,
U3MEpEeHHe, JKCIEPUMEHT, MOJEIUPOBAaHUE), HCIOJIb30BaTh CHUCTEMHBbIE XUMUYECKHE 3HAHUS IS
NPUHATHUS PELICHUIN B KOHKPETHBIX )KU3HEHHBIX CUTYalUsX, CBSI3aHHBIX C BEIECTBAMHU U UX IPUMEHEHHUEM;

c(OpPMUPOBAHHOCTh YMEHHI COOJIOJIaTh TMpaBWIA [ONH30BAHUS XHMHYECKOW TOCYAOH U
7a00opaTOpHBIM 000OpY/NOBaHMEM, a TakKXKe IpaBWia OOpAaIIeHUs C BEIIECTBAMU B COOTBETCTBHU C
WHCTPYKIUSMU IO BBITIOJTHEHUIO JIA0OPATOPHBIX XUMUYECKUX OTBITOB;

cOPMUPOBAHHOCTh ~YMCHHM IUTAHUPOBATh W BBINIOJHATH XUMHUYECKHH  OKCIICPUMCHT
(mpeBpallleHus OPraHUYECKUX BEIIECTB MPU HATPEBaHUU, MOJTYYEHHE STHUJICHA U H3yUYeHHUE ero CBOMCTB,
KaYeCTBCHHBIC PEAaKIMU OPraHMYECKUX BEIIECTB, JI€HATypalus OENKOB IMpPU HArpeBaHUU, I[BETHHIC
peakiuu 6eIKOB) B COOTBETCTBUU C IPABUIIAMU TEXHUKH O€30MaCHOCTH MPU OOPAILEHUH C BEIIECTBAMU U
1a060paTOpHBIM 000PYAOBaHUEM, IIPEACTABIATH PE3YIbTAaThl XUMUYECKOTO IKCIIEPUMEHTA B (hopMe 3amucu
YpaBHEHUI COOTBETCTBYIOIIUX PEaKIidi U ()OPMYJIMPOBATH BEIBOJIBI HA OCHOBE ITHX PE3yJIbTaTOB;

cOPMHUPOBAHHOCTh YMCHHM KPUTHYECKH AaHAJIU3UPOBATh XHMHUYECKYI0 HH(OpMaImio,
MOJIy4aeMyI0 U3 Pa3HbIX HICTOYHUKOB (CpecTBa MaccoBoi nHpopmannu, HTepHeT u Apyrux);

c(OPMHPOBAHHOCTh YMEHUH COONIOAATH MPaBUJIa SKOJIOTUYECKH EIeCO00pa3HOr0 MOBEICHHS B
OBITY M TPYAOBOM AEATENHHOCTH B LIETSX COXPAHEHUS CBOETO 3J0POBBbS U OKPYXAIOIIeH MpUPOIHOU
Cpenbl, OCO3HAaBAaTh OMNACHOCTb BO3JIECUCTBHUS HA JKUBBIE OPraHU3Mbl OIPEACIIEHHBIX OPraHUYECKUX
BellecTB, MoHUMass cmbica mokazatens [IJIK, moscHATH Ha mpuMepax CHIOCOOBl YMEHBIICHUS U
MpEeI0TBPALIEHUS UX BPEIHOIO BO3/ICHCTBUS HA OPTraHU3M YEJIOBEKA;

JUIs 00Y4aroUINXCcs ¢ OTPaHUYEHHBIMU BO3MOXHOCTSIMU 3/I0POBbSI: YMEHUE MPUMEHSTH 3HaHUS 00
OCHOBHBIX JOCTYITHBIX METO/aX MO3HAHMS BEIIECTB U XUMHYECKUX SIBJICHUH;

JUIS CJETbIX W CIA0OBUIALIMX OOYYalOIIMXCS: YMEHHE HCIOJIb30BAaTh pPEIbe(HO-TOUEUHYIO
cucteMy o6o3Hauenuit JI. bpaiins mis 3anvucu XuMudeckux Gopmy.

11 KJJACC

[TpenmMeTHBIE pe3ynbTaThl OCBOEHUS Kypca «O01as 1 HeopraHu4eckasi XuMUsD» OTPaXKaroT:
c(hOpPMUPOBAHHOCTh TPEJCTABICHUN: O XUMHUYECKOM COCTABISIONICH €CTECTBEHHO-HAYYHOMI

KapTUHBI MUPA, POJIM XUMHUHU B TMO3HAHUU SIBICHUN TPUPOJIBI, B (POPMUPOBAHUU MBIIICHUS U KYJIbTYPBI

TUYHOCTH, €€ (YHKIMOHAJIBHON TPaMOTHOCTH, HEOOXOMMMOW HJisi pEeIIeHUs MPaKTHYECKUX 3a1ad u

9KOJIOTUYECKH 00OCHOBAaHHOTO OTHOIIEHUS K CBOEMY 3/I0POBBIO U IPUPOIHOM CpEJIE;

BJIAICHUC CI/ICTeMOI\/'I XUMHUYCCKUX 3HaHI/II\/'I, KOTOpafl BKIJIFOYACT. OCHOBOIIOJArarOIInue IMOHATHUA
(XMMHYECKHUI 3JIEMEHT, aTOM, U30TOI, S-, P-, - 3JEKTPOHHBIC OPOUTAIM aTOMOB, HOH, MOJICKYJIa, MOJIb,
MOJIIPHBIA O0BEM, BAIGHTHOCTbH, JJEKTPOOTPUIATEIILHOCTh, CTETICHb OKHCIEHUS, XMMHYECKas CBS3b
(koBaJleHTHAas, MOHHAs, METAJUTMUECKas, BOJAOPOIHAsS), KpPUCTAINIMYECKass PEmIETKa, THIIBl XUMHUYECKUX
peakiluii, pacTBOp, 3JIEKTPOIUTHI, HEIJIEKTPOIUTHI, SJIEKTPOIUTHYECKAs AUCCOLHUALNS, OKUCIUTEIND,
BOCCTAHOBUTENb, CKOPOCTh XUMHUECKOM peaklMKi, XUMUYECKOE PABHOBECHE); TEOPUH U 3aKOHBI (TEOpUs
ANIEKTPOJIUTUYECKON Jucconnanuu, nepuoandeckui 3akon . M. MenneneeBa, 3aK0OH COXpaHEHHS] MaCChI
BEIIECTB, 3aKOH COXpaHeHI/IH 158 HpeBpameHHs[ 3HepFI/II/I HpI/I XUMHUYCCKUX peaKHI/IHX), SaKOHOMepHOCTI/I,
CUMBOJIMYECKUHN S3bIK XUMUH, MUPOBO33PEHUYCCKHE 3HAHUS, JISKAIINE B OCHOBE TOHUMAHHUS TPUIMHHOCTH
U CHCTEMHOCTH XHMHUYECKUX SBJICHHH, (DaKTOJOTUUECKHE CBEJICHUS O CBOMCTBAX, COCTaBe, MOJYyUYCHUH U



0€30MacHOM HCIIOJIb30BAHUM BAXXHEHIIMX HEOPraHMYECKHMX BEHIECTB B OBITY U MPaKTUYECKOU
JIeATEIbHOCTH YEJIOBEKA;

c(hOpPMUPOBAHHOCTh YMEHHU BBISBISTH XapaKTepPHBbIC MPU3HAKH TMOHSTHUN, YCTaHABJIMBATH WX
B3aUMOCBSI3b, UCIIOJIb30BATh COOTBETCTBYIOIIUE MOHATUS MPU ONMKUCAHUM HEOPTaHUYECKUX BEIIECTB U UX
IIPEBPAILCHU;

c(hOpPMHUPOBAHHOCTh YMEHHI HCIOIH30BATh XUMHUYECKYIO CHMBOJUKY JUISI COCTaBICHHS (HOPMYIT
BEIIIECTB M YPaBHEHUN XUMHYECKUX peakuid, cuctemMaTuieckyro HomeHkIaTypy (IUPAC) u TpuBuanbHbIe
HA3BaHUS OTAEJIbHBIX HEOPraHMYECKUX BEHIECTB (yrapHbI ras, yIJIeKUCIBIA ra3, aMMHUak, raméHas
U3BECTb, HETalIEHas U3BECTh, IUTHEBAS CO/IA, TUPUT U JIPYTHUE);

c(OpPMUPOBAHHOCTh YMEHUH OIpeAessaTh BAJICHTHOCTb W CTEMEHb OKUCICHHS XUMHUYECKHX
AJIEMEHTOB B COEIMHEHUSX PAa3JIUYHOrO0 COCTaBa, BHJ XHUMHYECKON CBs3U (KOBaJCHTHasi, HOHHAs,
MeTaJuInuecKasi, BOAOPOAHAs) B COCAMHEHUSAX, TUI KPUCTAIUIMYECKON PEIIETKH KOHKPETHOTO BEIIECTBA
(aToMHas, MOJEKyJsipHasi, HWOHHAs, METAJUIMYECKas), XapakTep Cpelbl B BOJHBIX PAacTBOpPax
HEOPraHUYECKUX COCIMHEHUN;

c(OpPMHUPOBAHHOCTh YMEHHI YCTAHABIMBATh MPHUHAJJICKHOCTh HEOPTaHUYECKUX BEIIECTB MO HMX
COCTaBy K ONpeAeNEHHOMY KJIacCy/TpyIile COeAMHEHM (TMPOCThIe BEIIECTBA — METAJUIbl U HEMETaJllbl,
OKCHJIbl, OCHOBaHMsI, KUCIIOTHI, aM(pOTEPHBIE TUIAPOKCUIBI, COJIH);

c(OpMHUPOBAHHOCTh YMEHHM PacKpbIBaTh CMBICT Neproauueckoro 3akona JI. M. Menneneesa u
JEMOHCTPHPOBATH €T0 CUCTEMATHU3UPYIOIILYI0, OOBSICHUTEIBHYIO U IPOTHOCTHICCKYIO (PYHKIIHH;

c(OPMUPOBAHHOCTh YMCHHM XapaKTePU30BaTh JJICKTPOHHOE CTPOCHHE aTOMOB XHUMHYECKHX
anemeHToB 1-4 mepuonoB I[lepumonuueckoid cucrembl xumudeckux anemeHtoB J[. M. Menneneesa,
UCTIONB3Ysl TMOHATUA «S-, P-, O-3JEKTPOHHBIC OpPOUTAIN», «IHEPreTUYCCKUE YPOBHH», OOBICHATH
3aKOHOMEPHOCTU U3MEHEHHS CBOMCTB XUMUUYECKHX 3JIEMEHTOB U UX COCIMHEHMH 110 epruoaam U rpynmnam
[lepnonnueckoii cucreMbl xXumMuueckux 3neMeHToB . Y. Menneneesa;

c(hOpMUPOBAHHOCTh YMEHHH XapaKTepu3oBaTh (OMUCHIBaTh) OOIIME XHUMHUYECKHE CBOWCTBA
HEOPraHWYECKUX BEIECTB PA3JIMUHBIX KJIACCOB, MOJATBEPXKAATh CYIIECTBOBAHME T€HETUYECKOM CBSI3U
MEXIy HEOPraHMYECKMMHU BEIIECTBAMU C TOMOUIBI0 YPABHEHHUI COOTBETCTBYIOIINX XUMHUECKUX PEAKIIUN;
c(hOpMUPOBAHHOCTH YMEHUS KIACCU(DUIIMPOBATH XMMHUYECKHE PEAKITUH 110 PA3TUYHBIM IIPU3HAKAM (YHCITY
U COCTaBy pearupyrollux BEIIeCTB, TETUIOBOMY 3(DPEKTy peakiuu, U3MEHEHHIO CTETICHEW OKHCICHUS
3JIEMEHTOB, OOPATUMOCTH PEAKIINH, YUaCTHIO KaTalu3aTopa);

c(hOPMHUPOBAHHOCTh YMEHUW COCTABJISITH YPABHEHUSI PEAKIMI Pa3IMYHBIX THUIIOB, TOJHBIE H
COKpaIIEHHBIC YPABHEHUSI PEAKIIMI HOHHOTO OOMEHA, YYUTHIBAsl YCIOBUS, PU KOTOPHIX 3TU PEaKIUU UTYT
JI0 KOHIIA;

c(hOpPMUPOBAHHOCTh YMEHHI TMPOBOJUTH PEAKINH, MOATBEPKIAIONINE KAYeCTBEHHBIN COCTaB
pPa3IMYHBIX HEOPTAHUYECKUX BEUIECTB, PACIIO3HABATH OMBITHBIM ITyTEM UOHBI, IPUCYTCTBYIOIINE B BOJIHBIX
pacTBOpax HEOPraHUUECKUX BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHHUM PACKPBIBATh CYITHOCTh OKUCIUTEIIHHO-BOCCTAHOBUTEIIBHBIX PEAKITUI
MOCPEJICTBOM COCTAaBJICHUS JIEKTPOHHOTO OajaHca dTHX PEaKIlHii;

c(hOPMHUPOBAHHOCTh yMEHUH OOBSCHATH 3aBUCUMOCTh CKOPOCTH XHMHYECKOW pEaKIuH OT
pa3auuHbIX (AKTOPOB; XapaKTep CMEIIEHUS XUMHUYECKOTO PABHOBECHUS B 3aBHCUMOCTH OT BHEIIHETO
BozeiicTBus (nmpunnum Jle [llarense);

c(OpPMUPOBAHHOCTh YMEHHH XapaKTepU30BaTh XUMHYECKHE IPOIECCHI, JIeXkKallie B OCHOBE
MPOMBINIIICHHOTO TIOJTYYEHHs CEPHOM KHCIIOTHI, aMMHUaKa, a Takke C(hOPMUPOBAHHOCTH MPEACTABIECHUI 00
00X HAYYHBIX MPUHITUAIIAX U YKOJIOTHYECKUX MPOOIeMax XMMHUIECKOTO TIPOU3BOJICTBA;

c(hOpMHUPOBAHHOCTH YMEHHI TPOBOIUTH BBIUMCIICHUS C UCIIOJIB30BAHUEM ITOHSTHS «MacCOBast 1O
BEIIECTBAa B pacCTBOPE», O0BEMHBIX OTHOIICHUH Ta30B MPU XUMUYECKUX PEaKIIHUIX, MACChl BEIIECTBA WU
00BEMa ra3oB MO M3BECTHOMY KOJIMYECTBY BELIECTBA, MAacce MU O00BbEMY OJHOTO W3 Y4acTBYIOUIUX B



peakuuy BEILIECTB, TEIUIOBOro 3(QeKkTa peakiuyd Ha OCHOBE 3aKOHOB COXpPAaHEHHUS MAacChl BEILECTB,
MIPEBPAILECHHS U COXPAHEHUS SHEPTUU;

chOpPMUPOBAHHOCTh YMEHHU COOJIIO/IaTh TMpaBWJIA MOJNH30BAHHUS XHUMHYECKOW TOCYyAOH U
7a00paTOpHBIM 000py/JOBaHMEM, a TaKXKe IMpaBWia OOpAlICHHs C BEIIECTBAMH B COOTBETCTBUU C
WHCTPYKIHUSMHU IO BBITTOTHEHUIO JIA0OPATOPHBIX XUMHUYECKUX OIBITOB;

c(hOpMHUPOBAHHOCTh YMEHUH MJIAHUPOBATH U BBIMOTHITH XUMUYECKUH IKCIIEPUMEHT (Pa3JIOKCHHE
MEPOKCHUA BOJOPOA B IPUCYTCTBUU KAaTaIU3aTOPA, ONPEAEICHUE CPEAbl PACTBOPOB BEUIECTB C IOMOIIIBIO
YHUBEPCAJIbHOTO WMHIUKATOpA, BIMSHHUE Pa3IMYHBIX (PAaKTOPOB HA CKOPOCTh XHMHYECKOM peakiuw,
peaxkuu HOHHOTO 0OMeHa, KayeCTBEHHbIE PEaKluu Ha CyJb(aT-, KapOOHAT- U XJIOPUI-aHUOHBI, HA KATHOH
aMMOHUSI, pelIeHNe HKCIIEPUMEHTAIbHBIX 3a71a4 1o TemaMm «MeTaisl» U «HeMeramnsny) B COOTBETCTBUU
C TIpaBWJIaMU TEXHHUKHU O€30MACHOCTH IPU OOPAIICHUH C BEIIECTBAMH H JIA0OPATOPHBIM 000PYIOBAaHHEM,
MPEJICTABIISITh PE3yJIbTAThl XUMUYECKOTO IKCIIEPUMEHTA B (JOpME 3aI¥CH YPAaBHEHUH COOTBETCTBYIOLINX
peakuuii U GopMyITUPOBATH BHIBOJIBI HA OCHOBE 3THX PE3YyJIbTAaTOB;

cOPMUPOBAHHOCTh yYMCHHMA KPUTHYSCKH AHAJTU3UPOBATh XHMHUYECKYH0 HH(OPMAIIHIO,
MOJTy4aeMyI0 M3 Pa3HbIX HCTOUHUKOB (CpeICTBa MAaCCOBOM KOMMYHUKaLUU, IHTepHET U Ipyrux);

c(OpPMHUPOBAHHOCTh YMEHUN COOIIOAATh MpaBUia SKOJOTHYECKH 11€TIeCO00pa3HOTO MOBEICHUS B
OBITY M TPYAOBOM AEATENHHOCTH B LIETSAX COXPAHEHHUS CBOETO 370POBBS U OKPYXKAIOIMIEH MpPUPOTHOM
cpenbl, OCO3HAaBaTh ONACHOCTh BO3JEHCTBUS HA >KMBBIE OPraHU3Mbl ONPENEIEHHBIX BELIECTB, TOHUMAs
cmbich okasarens [1JIK, mosicHITh Ha mpuMepax croco0bl YMEHBIICHUS M TTPEIOTBPAIIICHHS UX BPEIHOTO
BO3JCMCTBUS HA OPTAaHU3M YEJIOBEKA;

JUTSE O0YYaIONINXCS ¢ OTPAHUYCHHBIMUA BO3MOXKHOCTSIMU 3I0POBbsI: YMEHHE MPUMEHSITH 3HAHUS 00
OCHOBHBIX JOCTYITHBIX METO/AaX MO3HAHUS BEIIECTB M XUMHYECKUX SIBJICHHIA;

JUIS CJEMbIX W CIA0OBHUIALIMX OOYYalOIIMXCS: YMEHHE HCIOJIb30BaTh pPeIbeHO-TOUCUHYIO
cuctemy obo3nauenuii JI. bpaiins nis 3anucu xumudeckux GopMyl.



TEMATHYECKOE IINTAHUPOBAHHE
10 KJIACC

Ne
n/n

HaunMmeHoBaHMe pa3fgenoB U TeM

NPOrpaMMbl

KoanuecTBo yacoB

Bcero

KonTtposabHbie
padoThI
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pecypcsl

Pazn

ea 1. Teopeanecmle OCHOBBI opranuqecxoifl XHMHHA

11

[Ipenmer opraHMYeCKON XUMUH.
Teopust CTpOCHUSI OPraHUYECKUX
coequHenuit A. M. bytneposa

https://www.yaklass.ru/p/himij
a/10-11-klass/osnovy-
organicheskoi-khimii-
6490554/predmet-
organicheskoi-khimii-teoriia-
Khimicheskogo-stroeniia-
organiches -6447217
https://www.yaklass.ru/p/himij
a/10-11-klass/osnovy-
organicheskoi-khimii-
6490554/Klassifikatciia-
organicheskikh-veshchestv-
6447504

Hroro no pazneny

Pasp

eJ1 2. YI1eBoaopoabl

2.1

[IpenenpHble yrIEeBOAOPOIBI —
aJIKaHbI

https://resh.edu.ru/subject/lesso
n/6151/start/149993
https://www.yaklass.ru/p/himij
a/10-11-klass/uglevodorody-
6579439/alkany-metan-i-ego-
gomologi-6579437

2.2

Here,Z[CJ'IBHBIe YIJIaeBo4OpOAbI:
AJIKCHBI, AJIKaJUCHBI, aJIKUHBbI

https://resh.edu.ru/subject/lesso
n/5412/start/212563/
https://www.yaklass.ru/p/himij
a/10-klass/uglevodorody-
6579439/alkeny-fizicheskie-i-
khimicheskie-svoistva-6892975
https://www.yaklass.ru/p/himij
a/10-klass/uglevodorody-
6579439/alkadieny-6899278
https://www.yaklass.ru/p/himij
a/10-klass/uglevodorody-
6579439/alkiny-svoistva-
poluchenie-primenenie-
6899279

2.3

ApomaTndeckue yriaeBogopoabl

https://resh.edu.ru/subject/lesso
n/4775/start/150494/

2.4

[Tpuponnsie UCTOYHUKHU
yTJIEBOJOPOIOB u
nepepadoTka

ux

https://www.yaklass.ru/p/himij
a/10-klass/uglevodorody-
6579439/pererabotka-nefti-i-
okhrana-okruzhaiushchei-
sredy-6899731

Hroro no pazneny
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Pasnen 3. Kuciaopoacoaep:kaiue opraHudecKue coeIHHeHus1



https://www.yaklass.ru/p/himija/10-11-klass/osnovy-organicheskoi-khimii-6490554/predmet-organicheskoi-khimii-teoriia-khimicheskogo-stroeniia-organiches_-6447217
https://www.yaklass.ru/p/himija/10-11-klass/osnovy-organicheskoi-khimii-6490554/predmet-organicheskoi-khimii-teoriia-khimicheskogo-stroeniia-organiches_-6447217
https://www.yaklass.ru/p/himija/10-11-klass/osnovy-organicheskoi-khimii-6490554/predmet-organicheskoi-khimii-teoriia-khimicheskogo-stroeniia-organiches_-6447217
https://www.yaklass.ru/p/himija/10-11-klass/osnovy-organicheskoi-khimii-6490554/predmet-organicheskoi-khimii-teoriia-khimicheskogo-stroeniia-organiches_-6447217
https://www.yaklass.ru/p/himija/10-11-klass/osnovy-organicheskoi-khimii-6490554/predmet-organicheskoi-khimii-teoriia-khimicheskogo-stroeniia-organiches_-6447217
https://www.yaklass.ru/p/himija/10-11-klass/osnovy-organicheskoi-khimii-6490554/predmet-organicheskoi-khimii-teoriia-khimicheskogo-stroeniia-organiches_-6447217
https://www.yaklass.ru/p/himija/10-11-klass/osnovy-organicheskoi-khimii-6490554/predmet-organicheskoi-khimii-teoriia-khimicheskogo-stroeniia-organiches_-6447217
https://www.yaklass.ru/p/himija/10-11-klass/osnovy-organicheskoi-khimii-6490554/klassifikatciia-organicheskikh-veshchestv-6447504
https://www.yaklass.ru/p/himija/10-11-klass/osnovy-organicheskoi-khimii-6490554/klassifikatciia-organicheskikh-veshchestv-6447504
https://www.yaklass.ru/p/himija/10-11-klass/osnovy-organicheskoi-khimii-6490554/klassifikatciia-organicheskikh-veshchestv-6447504
https://www.yaklass.ru/p/himija/10-11-klass/osnovy-organicheskoi-khimii-6490554/klassifikatciia-organicheskikh-veshchestv-6447504
https://www.yaklass.ru/p/himija/10-11-klass/osnovy-organicheskoi-khimii-6490554/klassifikatciia-organicheskikh-veshchestv-6447504
https://www.yaklass.ru/p/himija/10-11-klass/osnovy-organicheskoi-khimii-6490554/klassifikatciia-organicheskikh-veshchestv-6447504
https://resh.edu.ru/subject/lesson/6151/start/149993
https://resh.edu.ru/subject/lesson/6151/start/149993
https://www.yaklass.ru/p/himija/10-11-klass/uglevodorody-6579439/alkany-metan-i-ego-gomologi-6579437
https://www.yaklass.ru/p/himija/10-11-klass/uglevodorody-6579439/alkany-metan-i-ego-gomologi-6579437
https://www.yaklass.ru/p/himija/10-11-klass/uglevodorody-6579439/alkany-metan-i-ego-gomologi-6579437
https://www.yaklass.ru/p/himija/10-11-klass/uglevodorody-6579439/alkany-metan-i-ego-gomologi-6579437
https://resh.edu.ru/subject/lesson/5412/start/212563/
https://resh.edu.ru/subject/lesson/5412/start/212563/
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/alkeny-fizicheskie-i-khimicheskie-svoistva-6892975
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/alkeny-fizicheskie-i-khimicheskie-svoistva-6892975
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/alkeny-fizicheskie-i-khimicheskie-svoistva-6892975
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/alkeny-fizicheskie-i-khimicheskie-svoistva-6892975
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/alkadieny-6899278
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/alkadieny-6899278
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/alkadieny-6899278
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/alkiny-svoistva-poluchenie-primenenie-6899279
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/alkiny-svoistva-poluchenie-primenenie-6899279
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/alkiny-svoistva-poluchenie-primenenie-6899279
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/alkiny-svoistva-poluchenie-primenenie-6899279
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/alkiny-svoistva-poluchenie-primenenie-6899279
https://resh.edu.ru/subject/lesson/4775/start/150494/
https://resh.edu.ru/subject/lesson/4775/start/150494/

3.1

Cnuptsl. Oenon

https://resh.edu.ru/subject/lesso
n/4769/start/150550/
https://www.yaklass.ru/p/himij
a/10-klass/spirty-fenoly-
6580873/mnogoatomnye-
spirty-etilenglikol-glitcerin-
6582929
https://resh.edu.ru/subject/lesso
n/5727/start/150577/

3.2

AJperuasl. Kap6onoBsie

KHUCHO0ThI. ClI0XKHBIE AP

https://resh.edu.ru/subject/lesso
n/4776/start/150604/
https://www.yaklass.ru/p/himij
a/89-klass/organicheskie-
veshchestva-
102302/karbonovye-kisloty-
122869
https://www.yaklass.ru/p/himij
a/10-klass/slozhnye-efiry-i-
zhiry-6850158/myla-sms-
6876211
https://www.yaklass.ru/p/himij
a/10-klass/slozhnye-efiry-i-
zhiry-6850158/stroenie-i-
svoistva-slozhnykh-efirov-
6813179
https://resh.edu.ru/subject/lesso
n/5952/start/150631/

3.3

YrieBoanl

https://resh.edu.ru/subject/lesso
n/6150/start/150687/
https://resh.edu.ru/subject/lesso
n/5413/start/150714/

Wroro no pazneny

13

Pasnen 4. A3oTconep:kamme opraHudecKue coeuHeHust

4.1

AMUHBI. AMUHOKHUCIIOTHI. benku

https://www.yaklass.ru/p/himij
a/10-klass/azotsoderzhashchie-
soedineniia-6852270/aminy-
proizvodnye-ammiaka-
nasyshchennye-aminy-6585751
https://resh.edu.ru/subject/lesso
n/4743/start/150742/
https://www.yaklass.ru/p/himij
a/89-klass/organicheskie-
veshchestva-102302/belki-
142993

Hroro no pazneny

Pa3gen S. BeicokoMoJieKyISIPHBIE COCAHHECHH

5.1

[Tnmactmaccel. Kayuyku. Bonokna

https://resh.edu.ru/subject/lesso
n/2435/start/
https://resh.edu.ru/subject/lesso
n/6095/start/150823/
https://resh.edu.ru/subject/lesso
n/6152/start/150850/
https://resh.edu.ru/subject/lesso
n/4777/start/170536/

Hroro no pazneny



https://resh.edu.ru/subject/lesson/4769/start/150550/
https://resh.edu.ru/subject/lesson/4769/start/150550/
https://www.yaklass.ru/p/himija/10-klass/spirty-fenoly-6580873/mnogoatomnye-spirty-etilenglikol-glitcerin-6582929
https://www.yaklass.ru/p/himija/10-klass/spirty-fenoly-6580873/mnogoatomnye-spirty-etilenglikol-glitcerin-6582929
https://www.yaklass.ru/p/himija/10-klass/spirty-fenoly-6580873/mnogoatomnye-spirty-etilenglikol-glitcerin-6582929
https://www.yaklass.ru/p/himija/10-klass/spirty-fenoly-6580873/mnogoatomnye-spirty-etilenglikol-glitcerin-6582929
https://www.yaklass.ru/p/himija/10-klass/spirty-fenoly-6580873/mnogoatomnye-spirty-etilenglikol-glitcerin-6582929
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://www.yaklass.ru/p/himija/89-klass/organicheskie-veshchestva-102302/karbonovye-kisloty-122869
https://www.yaklass.ru/p/himija/89-klass/organicheskie-veshchestva-102302/karbonovye-kisloty-122869
https://www.yaklass.ru/p/himija/89-klass/organicheskie-veshchestva-102302/karbonovye-kisloty-122869
https://www.yaklass.ru/p/himija/89-klass/organicheskie-veshchestva-102302/karbonovye-kisloty-122869
https://www.yaklass.ru/p/himija/89-klass/organicheskie-veshchestva-102302/karbonovye-kisloty-122869
https://www.yaklass.ru/p/himija/10-klass/slozhnye-efiry-i-zhiry-6850158/myla-sms-6876211
https://www.yaklass.ru/p/himija/10-klass/slozhnye-efiry-i-zhiry-6850158/myla-sms-6876211
https://www.yaklass.ru/p/himija/10-klass/slozhnye-efiry-i-zhiry-6850158/myla-sms-6876211
https://www.yaklass.ru/p/himija/10-klass/slozhnye-efiry-i-zhiry-6850158/myla-sms-6876211
https://www.yaklass.ru/p/himija/10-klass/slozhnye-efiry-i-zhiry-6850158/stroenie-i-svoistva-slozhnykh-efirov-6813179
https://www.yaklass.ru/p/himija/10-klass/slozhnye-efiry-i-zhiry-6850158/stroenie-i-svoistva-slozhnykh-efirov-6813179
https://www.yaklass.ru/p/himija/10-klass/slozhnye-efiry-i-zhiry-6850158/stroenie-i-svoistva-slozhnykh-efirov-6813179
https://www.yaklass.ru/p/himija/10-klass/slozhnye-efiry-i-zhiry-6850158/stroenie-i-svoistva-slozhnykh-efirov-6813179
https://www.yaklass.ru/p/himija/10-klass/slozhnye-efiry-i-zhiry-6850158/stroenie-i-svoistva-slozhnykh-efirov-6813179
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://www.yaklass.ru/p/himija/10-klass/azotsoderzhashchie-soedineniia-6852270/aminy-proizvodnye-ammiaka-nasyshchennye-aminy-6585751
https://www.yaklass.ru/p/himija/10-klass/azotsoderzhashchie-soedineniia-6852270/aminy-proizvodnye-ammiaka-nasyshchennye-aminy-6585751
https://www.yaklass.ru/p/himija/10-klass/azotsoderzhashchie-soedineniia-6852270/aminy-proizvodnye-ammiaka-nasyshchennye-aminy-6585751
https://www.yaklass.ru/p/himija/10-klass/azotsoderzhashchie-soedineniia-6852270/aminy-proizvodnye-ammiaka-nasyshchennye-aminy-6585751
https://www.yaklass.ru/p/himija/10-klass/azotsoderzhashchie-soedineniia-6852270/aminy-proizvodnye-ammiaka-nasyshchennye-aminy-6585751
https://resh.edu.ru/subject/lesson/4743/start/150742/
https://resh.edu.ru/subject/lesson/4743/start/150742/
https://www.yaklass.ru/p/himija/89-klass/organicheskie-veshchestva-102302/belki-142993
https://www.yaklass.ru/p/himija/89-klass/organicheskie-veshchestva-102302/belki-142993
https://www.yaklass.ru/p/himija/89-klass/organicheskie-veshchestva-102302/belki-142993
https://www.yaklass.ru/p/himija/89-klass/organicheskie-veshchestva-102302/belki-142993
https://resh.edu.ru/subject/lesson/2435/start/
https://resh.edu.ru/subject/lesson/2435/start/
https://resh.edu.ru/subject/lesson/6095/start/150823/
https://resh.edu.ru/subject/lesson/6095/start/150823/
https://resh.edu.ru/subject/lesson/6152/start/150850/
https://resh.edu.ru/subject/lesson/6152/start/150850/
https://resh.edu.ru/subject/lesson/4777/start/170536/
https://resh.edu.ru/subject/lesson/4777/start/170536/

OBILIEE KOJIMYECTBO YACOB
I10 ITPOT'PAMME

34

11 KJTACC

n/n

HanMeHoBaHMe pa3gejioB U TeM
NPOrpaMMBlI

KoanuecTBo yacoB

JJIeKTPOHHbIE
(mudposrie)
Oodpa3oBaTe/ibHbIE

pecypcsl

Bcero

KonTtposabHbie
padoThI

IpakTnyeckue
padoThI

Pazne

a1 1. TeopeTnyeckne 0CHOBbI XMMHUHU

11

Ctpoenue aTOMOB.

[lepuoanueckuit 3aKOH u
[Iepnognueckas cucrema
XUMUYecKux syemeHtoB J[. U.

Mennenecena

https://resh.edu.ru/subject/less
on/2053/start/
https://resh.edu.ru/subject/less
on/2049/start/
https://resh.edu.ru/subject/less
on/2439/start/

1.2

Crtpoenue BELIECTBA.

MHoroo6pasue BelecTB

https://resh.edu.ru/subject/less
on/2439/start/
https://resh.edu.ru/subject/less
on/2048/start/
https://resh.edu.ru/subject/less
on/5581/start/151081/

13

XHUMHYECKHUE peaknuuu

https://resh.edu.ru/subject/less
on/4938/start/151107/
https://resh.edu.ru/subject/less
on/1519/start/
https://resh.edu.ru/subject/less
on/2102/start/
https://resh.edu.ru/subject/less
on/2103/start/
https://www.yaklass.ru/p/himi
ja/11-klass/khimiia-rastvorov-
7109506/elektroliticheskaia-
dissotciatciia-vodorodnyi-
pokazatel-ph-rastvora-
7048767
https://resh.edu.ru/subject/less
on/5912/start/92791/
https://resh.edu.ru/subject/less
on/3122/start/
https://www.yaklass.ru/p/himi
ja/11-klass/okislitelno-
vosstanovitelnye-protcessy-
7170109/elektroliz-rasplavov-
i-rastvorov-7161829

Hroro no pazgeny

13

Pa3gen 2. Heopranuyeckass XuMus

2.1

Mertanisl

https://resh.edu.ru/subject/less
on/1607/start/
https://resh.edu.ru/subject/less
on/3523/start/151161/



https://resh.edu.ru/subject/lesson/2053/start/
https://resh.edu.ru/subject/lesson/2053/start/
https://resh.edu.ru/subject/lesson/2049/start/
https://resh.edu.ru/subject/lesson/2049/start/
https://resh.edu.ru/subject/lesson/2439/start/
https://resh.edu.ru/subject/lesson/2439/start/
https://resh.edu.ru/subject/lesson/2439/start/
https://resh.edu.ru/subject/lesson/2439/start/
https://resh.edu.ru/subject/lesson/2048/start/
https://resh.edu.ru/subject/lesson/2048/start/
https://resh.edu.ru/subject/lesson/5581/start/151081/
https://resh.edu.ru/subject/lesson/5581/start/151081/
https://resh.edu.ru/subject/lesson/4938/start/151107/
https://resh.edu.ru/subject/lesson/4938/start/151107/
https://resh.edu.ru/subject/lesson/1519/start/
https://resh.edu.ru/subject/lesson/1519/start/
https://resh.edu.ru/subject/lesson/2102/start/
https://resh.edu.ru/subject/lesson/2102/start/
https://resh.edu.ru/subject/lesson/2103/start/
https://resh.edu.ru/subject/lesson/2103/start/
https://www.yaklass.ru/p/himija/11-klass/khimiia-rastvorov-7109506/elektroliticheskaia-dissotciatciia-vodorodnyi-pokazatel-ph-rastvora-7048767
https://www.yaklass.ru/p/himija/11-klass/khimiia-rastvorov-7109506/elektroliticheskaia-dissotciatciia-vodorodnyi-pokazatel-ph-rastvora-7048767
https://www.yaklass.ru/p/himija/11-klass/khimiia-rastvorov-7109506/elektroliticheskaia-dissotciatciia-vodorodnyi-pokazatel-ph-rastvora-7048767
https://www.yaklass.ru/p/himija/11-klass/khimiia-rastvorov-7109506/elektroliticheskaia-dissotciatciia-vodorodnyi-pokazatel-ph-rastvora-7048767
https://www.yaklass.ru/p/himija/11-klass/khimiia-rastvorov-7109506/elektroliticheskaia-dissotciatciia-vodorodnyi-pokazatel-ph-rastvora-7048767
https://www.yaklass.ru/p/himija/11-klass/khimiia-rastvorov-7109506/elektroliticheskaia-dissotciatciia-vodorodnyi-pokazatel-ph-rastvora-7048767
https://resh.edu.ru/subject/lesson/5912/start/92791/
https://resh.edu.ru/subject/lesson/5912/start/92791/
https://resh.edu.ru/subject/lesson/3122/start/
https://resh.edu.ru/subject/lesson/3122/start/
https://www.yaklass.ru/p/himija/11-klass/okislitelno-vosstanovitelnye-protcessy-7170109/elektroliz-rasplavov-i-rastvorov-7161829
https://www.yaklass.ru/p/himija/11-klass/okislitelno-vosstanovitelnye-protcessy-7170109/elektroliz-rasplavov-i-rastvorov-7161829
https://www.yaklass.ru/p/himija/11-klass/okislitelno-vosstanovitelnye-protcessy-7170109/elektroliz-rasplavov-i-rastvorov-7161829
https://www.yaklass.ru/p/himija/11-klass/okislitelno-vosstanovitelnye-protcessy-7170109/elektroliz-rasplavov-i-rastvorov-7161829
https://www.yaklass.ru/p/himija/11-klass/okislitelno-vosstanovitelnye-protcessy-7170109/elektroliz-rasplavov-i-rastvorov-7161829
https://resh.edu.ru/subject/lesson/1607/start/
https://resh.edu.ru/subject/lesson/1607/start/
https://resh.edu.ru/subject/lesson/3523/start/151161/
https://resh.edu.ru/subject/lesson/3523/start/151161/

https://www.yaklass.ru/p/himi
ja/89-klass/khimiia-metallov-
163805/shchelochnye-
metally-i-ikh-soedineniia-
163806
https://www.yaklass.ru/p/himi
ja/89-klass/khimiia-metallov-
163805/shchelochnozemelnye
-metally-i-ikh-soedineniia-
186776
https://www.yaklass.ru/p/himi
ja/89-klass/khimiia-metallov-
163805/aliuminii-i-ego-
soedineniia-174793
https://resh.edu.ru/subject/less
on/3534/start/151266/
https://www.yaklass.ru/p/himi
ja/11-klass/kharakteristika-
metallov-7200709/tcink-i-
ego-soedineniia-7224311
https://www.yaklass.ru/p/himi
ja/11-klass/kharakteristika-
metallov-7200709/zhelezo-i-
eqgo-soedineniia-7224313

2.2

Hemertamisl

https://www.yaklass.ru/p/himi
ja/89-klass/klassy-
neorganicheskikh-veshchestv-
14371/nemetally-13681
https://resh.edu.ru/subject/less
on/2446/start/
https://resh.edu.ru/subject/less
on/2075/start/
https://resh.edu.ru/subject/less
on/2434/start/
https://resh.edu.ru/subject/less
on/2076/start/
https://resh.edu.ru/subject/less
on/2077/start/
https://resh.edu.ru/subject/less
on/2078/start/
https://resh.edu.ru/subject/less
on/2074/start/
https://resh.edu.ru/subject/less
on/2073/start/
https://resh.edu.ru/subject/less
on/2072/start/
https://resh.edu.ru/subject/less
on/2071/start/
https://resh.edu.ru/subject/less
on/2069/start/
https://resh.edu.ru/subject/less
on/2068/start/

2.3

CBsi3pb  HEOPraHWYECKHUX
OpPTraHUYECKUX BEIIECTB

u

https://www.yaklass.ru/p/himi
ja/8-klass/klassy-
neorganicheskikh-veshchestv-
14371/Kisloty-sostav-svoistva-
poluchenie-13840



https://www.yaklass.ru/p/himija/89-klass/khimiia-metallov-163805/shchelochnye-metally-i-ikh-soedineniia-163806
https://www.yaklass.ru/p/himija/89-klass/khimiia-metallov-163805/shchelochnye-metally-i-ikh-soedineniia-163806
https://www.yaklass.ru/p/himija/89-klass/khimiia-metallov-163805/shchelochnye-metally-i-ikh-soedineniia-163806
https://www.yaklass.ru/p/himija/89-klass/khimiia-metallov-163805/shchelochnye-metally-i-ikh-soedineniia-163806
https://www.yaklass.ru/p/himija/89-klass/khimiia-metallov-163805/shchelochnye-metally-i-ikh-soedineniia-163806
https://www.yaklass.ru/p/himija/89-klass/khimiia-metallov-163805/shchelochnozemelnye-metally-i-ikh-soedineniia-186776
https://www.yaklass.ru/p/himija/89-klass/khimiia-metallov-163805/shchelochnozemelnye-metally-i-ikh-soedineniia-186776
https://www.yaklass.ru/p/himija/89-klass/khimiia-metallov-163805/shchelochnozemelnye-metally-i-ikh-soedineniia-186776
https://www.yaklass.ru/p/himija/89-klass/khimiia-metallov-163805/shchelochnozemelnye-metally-i-ikh-soedineniia-186776
https://www.yaklass.ru/p/himija/89-klass/khimiia-metallov-163805/shchelochnozemelnye-metally-i-ikh-soedineniia-186776
https://www.yaklass.ru/p/himija/89-klass/khimiia-metallov-163805/aliuminii-i-ego-soedineniia-174793
https://www.yaklass.ru/p/himija/89-klass/khimiia-metallov-163805/aliuminii-i-ego-soedineniia-174793
https://www.yaklass.ru/p/himija/89-klass/khimiia-metallov-163805/aliuminii-i-ego-soedineniia-174793
https://www.yaklass.ru/p/himija/89-klass/khimiia-metallov-163805/aliuminii-i-ego-soedineniia-174793
https://resh.edu.ru/subject/lesson/3534/start/151266/
https://resh.edu.ru/subject/lesson/3534/start/151266/
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-metallov-7200709/tcink-i-ego-soedineniia-7224311
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-metallov-7200709/tcink-i-ego-soedineniia-7224311
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-metallov-7200709/tcink-i-ego-soedineniia-7224311
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-metallov-7200709/tcink-i-ego-soedineniia-7224311
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-metallov-7200709/zhelezo-i-ego-soedineniia-7224313
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-metallov-7200709/zhelezo-i-ego-soedineniia-7224313
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-metallov-7200709/zhelezo-i-ego-soedineniia-7224313
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-metallov-7200709/zhelezo-i-ego-soedineniia-7224313
https://www.yaklass.ru/p/himija/89-klass/klassy-neorganicheskikh-veshchestv-14371/nemetally-13681
https://www.yaklass.ru/p/himija/89-klass/klassy-neorganicheskikh-veshchestv-14371/nemetally-13681
https://www.yaklass.ru/p/himija/89-klass/klassy-neorganicheskikh-veshchestv-14371/nemetally-13681
https://www.yaklass.ru/p/himija/89-klass/klassy-neorganicheskikh-veshchestv-14371/nemetally-13681
https://resh.edu.ru/subject/lesson/2446/start/
https://resh.edu.ru/subject/lesson/2446/start/
https://resh.edu.ru/subject/lesson/2075/start/
https://resh.edu.ru/subject/lesson/2075/start/
https://resh.edu.ru/subject/lesson/2434/start/
https://resh.edu.ru/subject/lesson/2434/start/
https://resh.edu.ru/subject/lesson/2076/start/
https://resh.edu.ru/subject/lesson/2076/start/
https://resh.edu.ru/subject/lesson/2077/start/
https://resh.edu.ru/subject/lesson/2077/start/
https://resh.edu.ru/subject/lesson/2078/start/
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Paznea 3. Xumus ¥ JKM3HL
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ja/9-klass/chelovek-v-mire-
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3.1 | Xumusi u KH3Hb 4 khimiia-i-zdorove-232928
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YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA30OBATEJIbBHOI'O TIPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YYEHUKA

I'abpuensa O.C., Ocropoymo WN.I'., CnankoB C.A., Xumus (6a3oBbiii ypoBenb), 10-11 kmacc

Axnmonepnoe obmectso "UznarensctBo "[Ipocsemnienue"

HHUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH UHTEPHET

bubnmmorexa IHOK
Poccwuiickas anekTpoHHas 1IKOIA
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