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MNOACHUTEJBbHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpOBHE CcpemHero obmero oOpa3oBaHHS
pa3zpabotana Ha ocHoBe DenepanbHOrO 3akoHa OT 29.12.2012 Ne 273-d3 «O6
obpazoBanuu B Poccuiickoit deneparuny, TpeOOBaHUN K pe3yibTaTaM OCBOCHHS
dbenepasibHOM 00pa30BaTENbHOW MPOrpaMMbl CpPEIHEro o00IIero o0pa3oBaHUs
(®OIT  COO), npencraBneHHbIXx B DeAepallbHOM  TOCYJapCTBEHHOM
obpazoBatenpHoM cranaapre COO, c¢ yuérom KoHuenuuu mpenogaBaHus
y4eOHOro mnpeameTa «XHUMHUsD» B 00pa3oBaTelIbHbIX Opranuzanusx Poccuiickoi
®denepany, peanu3yOIMUX OCHOBHbIE 0Opa3oBaTelbHbIE MPOrpaMMBI, |
OCHOBHBIX TOJIOKeHU «CTparernn pa3BuTusi BocnuTaHus B Poccuiickoit
Oepnepanuun Ha niepuoy 10 2025 roga» (Pacnopspkenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OCHOBY MOAXOAOB K pa3pabOTKe MpOorpaMMbl MO XUMHUH, K OINPENEICHUIO
oO1elt cTpaTeruy 00y4ueHus, BOCIUTAHUSI U Pa3BUTHUSL OOYHAIOIINXCS CPEACTBAMU
yueOHoro npeamera « Xumus» s 10—11 knaccoB Ha 0a30BOM YpOBHE COCTABHUIIU
koHnentyanpHbie TosioxkeHuss GI'OC COO o B3auMoOOYCIOBICHHOCTH IIEJIeH,
COJICpKaHMs, PE3yJbTaTOB OOyYeHHS W TpPeOOBAaHUM K YPOBHIO MOATOTOBKHU
BBIITYCKHUKOB.

XHUMHUYECKOE oOpazoBaHue, MOJTy4aeMoe BBIITYCKHUKAMU
o01ieo0pa3oBaTebHON  OpraHU3AlMK, SIBISETCS HEOTHEMJIEMOW YacThl0 WX
oOpa3zoBaHHOCTH. OHO CHYXKAT 3aBEpLIAIOIIMM 3TallOM peaju3aluyd Ha
COOTBETCTBYIOIIEM €My ©0a30BOM YPOBHE KIIIOUEBBIX LIEHHOCTEH, MPUCYIIUX
LEJIOCTHOM CHCTEME XUMHUYECKOro oOpa3oBaHMs. OTH LEHHOCTH KacaroTcs
MO3HAHUS 3aKOHOB TIPHUPOBI, POPMUPOBAHUS MUPOBO33PEHHS U OOIIEH KyJIbTypbI
YeJioBeKa, a TakKe OKOJOTUYECKHM OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3I0POBbI0 M TPUPOAHONW cpene. Peanusyercs xXuMuyeckoe o00Opa3zoBaHUE
oOyyJarommxcsi Ha YPOBHE CPEIHETO 00IIero oOpa3oBaHUsI CPECTBAMU YyUEOHOTO
npeaMera «XHUMHS», COJIEPXKAHUE M TMOCTPOEHHUE KOTOPOIrO OIpPENEIEHbl B
nporpaMme N0 XUMHUU C Y4ETOM CHeuu(PUKA HAayKd XUMUHU, €€ 3HAYCHUS B
MO3HAHWW TIPUPOJBI M B MaTEPUAIBHOW XU3HHM OOIIECTBA, a TaKXKe C y4ETOM
o0lMX 1efaed W MPUHLMIOB, XapaKTEpU3YIOMIMX COBPEMEHHOE COCTOSIHHE
CUCTEMBI cpefHero oo1iero oopasoBanus B Poccuiickoit deaeparumu.

XUMHS KaK 3JEMEHT CHCTEMbl €CTECTBEHHBIX HAayK WUTPAaeT OCOOYyI0 pOJb B
COBPEMEHHOW IMBWIIM3AIMH, B CO3/IaHUM HOBOM 0a3bl MaTepHabHON KyJIbTYpBHI.
OnHa BHOCHUT CBOM BKJIaJl B (GOPMHPOBAHUE PALIMOHAIBLHOTO HAYYHOTO MBILIICHMUS,
B CO3/IaHHME LEJIOCTHOTO MPEJCTaBICHUSI 00 OKPYKAIOIIEM MHUPE KaK O €IMHCTBE
MPUPOJIBI U YeJOBeKa, KOTopoe (popMupyeTcs B XMMHUU Ha OCHOBE IMOHHUMAaHUS
BEILIECTBEHHOI'O0 COCTaBa OKPY’KAIOUIETO0 MHPA, OCO3HAHUS B3aUMOCBSIZH MEXKIY
CTPOEHHEM BEIIECTB, UX CBOMCTBAMHU U BO3ZMOXKXHBIMH 00JIACTSIMHU MPUMCHECHHS.



TecHO B3aMMOJIEHCTBYS C APYTMMH €CTECTBEHHBIMM HAyKaMH, XHUMHs cTaja
HEOTHEMJIEMOH YacTbI0O MHUPOBOM KYJbTYphl, HEOOXOIUMBIM YCIOBUEM YCIEIIHOTO
TpyJla W KM3HU KaXJI0ro wieHa oOmectBa. CoBpeMEHHas XHMMHsI Kak Hayka
CO3UJATENIbHAS,, KaK HayKa BBICOKMX TEXHOJIOTMM HaIlpaBJiEHA Ha pEIICHUE
rJI00AIbHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHUSL YEJIOBEUECTBA — CHIPbEBOM,
HEPreTHYECKOH, MUIIEBOM, IKOJIOTUYECKOI 0€30MacCHOCTH M OXPaHBI 310POBBA.

B coorBercTBHM C OOIIMMH LEISIMH W NPUHUUIIAMU CPEJHErO OOIIEro
oOpa3oBaHus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YpOBEHB
W3YUYEHUS) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYIbTYPHYIO MOATOTOBKY
oOydJaronmxcs, HEOOXOOUMYI0 UM JJisi  BBIPAOOTKHM  MHUPOBO33PEHUYECKUX
OPUEHTUPOB, YCHEIIHOTO BKJIIOYEHHUA B KU3Hb COLMYMA, MPOAOJKEHUS
0o0pa30BaHus B pa3JINYHBIX 00JIACTAX, HE CBSI3aHHBIX HEMIOCPEACTBEHHO C XUMUEH.

CocraBngomuMu  npeamMeTa  «XUMHUS»  SBISAIOTCA  0a30Bble  KypChbl —
«Oprannueckass xumus» U «OOmas U HeopraHUyYeckas XUMHs», OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHMSI KOTOPBIX SBJIAIOTCS OCHOBBI 0a30BOM HAyKH: CUCTEMA
3HAHUU MO0 HEOPTaHMYECKOW XUMHH (C BKIIOUEHUEM 3HAHUM U3 OOIIeH XUMUU) U
OpraHn4YecKou Xxumuu. @OpMHUPOBAHUE JAHHOM CUCTEMBl 3HAHUW INPU HW3yYECHUH
npeaMera 00ecnedYMBaeT BO3MOXKHOCTb PACCMOTPEHHsSI BCEro MHOT0oOpas3us
BELIECTB HA OCHOBE OOLINX MOHSTUN, 3aKOHOB U TEOPUN XUMHUHU.

CrpykTypa coaepxaHus KypcoB — «Opranumdeckas xumus» U «OOmas u
HEOpraHuyeckas XUMHUs» cpopMupoBaHa B IMporpamMme MO XMMHM Ha OCHOBE
CUCTEMHOTO TOJXOJa K M3yYeHHI0O ydeOHOro Marepuaja U 00ycCIOBIIEHA
UCTOPUYECKH  OOOCHOBAHHBIM  pa3BUTHEM  3HAHUH Ha  ONpPEENEHHBIX
TEOPETHUYECKUX YpOBHAX. Tak, B Kypce OpPraHMY4EeCKOM XHMHHM BELIECTBA
paccMaTpHUBAIOTCSI HA YPOBHE KJIACCHYECKOM TEOPUU CTPOEHUS OPraHUuyYeCKHX
COCIMHEHHUW, a TakKe Ha YPOBHE CTEPEOXUMHYECKUX M BJIECKTPOHHBIX
OpeJCcTaBlIeHU O cTpoeHuH BemecTB. CBeleHHs 00 H3ydyaeMbIX B Kypce
BEIIECTBaX JAOTCS B Pa3BUTHHM — OT YIJIEBOJOPOAOB A0 CIOXKHBIX OMOJIOTUYECKU
aKTUBHBIX COEIUHEHHH. B Kypce OpraHM4eckol XUMHUU TOJYy4aroT pPa3BUTHE
chopMUpOBaHHBIC HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs MEpBOHAYATLHBIC
MPEICTABICHUS] O XUMUYECKON CBS3M, KIacCU(UKAIMOHHBIX MPU3HAKaX BELIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON pEAKIUU.

[Ton HOBBIM yrjaoM 3peHHs B mpeamere «XuUMHUsS» 0a30BOro ypOBHS
paccMaTpuBaeTCsl W3YUYCHHBIM Ha YPOBHE OCHOBHOTO 0O0Imero oOpa3oBaHUs
TEOPETUYECKU MaTepuan | (PAKTOJIOTMYECKHME CBEIEHUS O BellecTBaX U
XUMHUYECKOM peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIias M HeopraHuyeckas
XUMHSD» 00ydYaromMMcs TMPEAOCTaBIsIETCS BO3MOXKHOCTh OCO3HATh 3HAYCHHE
NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJIOJIOTUYECKUX MO3HUIIMM,



rIyoXke TMOHATh MCTOPUYECKOE W3MEHEHHE (YHKIMM JTOro 3akoHa — OT
o0o0mIaroIiei 10 00BACHSIOMEH U MPOTHO3UPYIOLIEH.

Ennnas cucrema 3HaHMM O BAXKHEWIIHMX BEIIECTBAX, UX COCTaBE, CTPOCHUH,
CBOMCTBaxX W NPHUMEHEHUH, a TAKKE O XMMHUYECKHUX PEaKUUAX, UX CYIIHOCTH U
3aKOHOMEPHOCTSIX MpOTEeKaHusd JomnoyiHsgercs B Kypcax 10 um 11 xkmaccos
AJIIEMEHTaMH COJEP)KaHMs, WMEIOIIMMH KYJbTYPOJIOTMYECKUA W MPUKIAJTHON
XapakTep. OTH 3HaHUSA CHOCOOCTBYIOT NOHHUMAHUIO B3aUMOCBSA3M XHUMHH C
JPYTMMHM HayKamH, PacKpblBalOT €€ pPOJib B IO3HABATEIBHOW M MPAKTUYECKOU
JESATEILHOCTH YEJIOBEKa, CIOCOOCTBYIOT BOCIHUTAHUIO YBAXKEHHUS K IPOIIECCY
TBOpUYECTBa B 00JACTH TEOPUU M MPAKTUYECKUX MPUIOKEHUN XUMHUU, TTOMOTAIOT
BBIITYCKHUKY OpPHUEHTHPOBAaTHCA B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX
npo0iemMax, CBSI3aHHBIX C XUMHUEH, KPUTUYECKH OCMBICIMBATh MH(OpPMAIUIO U
NPUMEHATh €€ Uil TIONOJIHEHUS 3HAHUW, PENICHUS WHTEIUICKTYaIbHBIX U
HKCIEPUMEHTAIBHBIX UCCIIEI0BATENbCKUX 3a7a4. B 1enom coaepkanue yuyeOHOTO
npeaMera  «XUMHS»  JAaHHOTO  YPOBHS ~ M3YYEHHS] OpPUEHTUPOBAHO  Ha
dbopmupoBaHUe y OOYYAOIMIMXCSA MHPOBO33PEHUYECKONW OCHOBBI JJIi MOHUMAaHUS
bunocockux uAEH, TaKUX KaK: MaTepUalIbHOE €IWHCTBO HEOPTaHHMYECKOrO H
OpPraHUYECKOTr0 MHpa, OOYCIIOBIEHHOCTh CBOMCTB BELIECTB WX COCTaBOM H
CTPOEHUEM, II03HABAEMOCTb IPUPOJHBIX SIBJICHUNA IIyTEM 3KCIEPUMEHTa H
pEelIeHUs] MPOTUBOPEYM MEXIy HOBbIMH (PaKTaMHM U  TEOPETUYECKUMHU
MPEANOChUIKAMH, OCO3HAHUE POJIM XUMHUHU B PEUIEHUU 3KOJOTHUUYECKUX Mpodiiem, a
Takke MpodJieM cOepeKeHUsl SIHEPreTUYECKUX PECYPCOB, ChIPhS, CO3JaHUSI HOBBIX
TEXHOJIOTUH U MAaTEPUAJIOB.

B nmane pemeHuss 3agad  BOCIWTAHMS, Pa3BUTUS M COLMAIM3ALNU
oOy4Jaronmxcs MNPHUHIATbIE MNPOrpaMMOM IO XUMHUU MOAXOAbl K OIpPEAeSICHUIO
COJEp)KaHUsI M MOCTPOEHUs TpeaMeTa MpeaycMaTpuBalOT (HOpMUpPOBAHHE
YHHUBEpPCaJbHBIX Y4YEOHBbIX JACHCTBHMH, HUMeEIONMX 0a30Boe 3HAUCHHE IJIs
pa3iMyYHBIX BHJIOB JESATENBHOCTH: pEUIeHHs NpoOsieM, NOWCKa, aHalu3a u
00paboTku MH(pOpMAaLIK, HEOOXOIUMBIX JJIsi MPUOOPETEHNUS OIbITa TPAKTUYECKOM
U HCCIIENOBATENbCKON AEATENbHOCTH, 3aHUMAIOIIEH Ba)XHOE MECTO B TMO3HAHUU
XUMHUH.

B mnpakTuke mnpenonaBaHus XMMHUM Kak Ha YpOBHE OCHOBHOIO 0OILIEro
oOpa3oBaHus, TaK U Ha YPOBHE CPEIHETO OOIIEro 00pa3oBaHus, IPH OMPE/IeIICHUN
COJIEpKATEeIbHOM XapaKTEpUCTUKH LIeJIed HU3y4YeHHs MpeaMeTa HalpaBiIeHUEM
NEPBOCTENEHHOW 3HAYMMOCTU TPAJAUIMOHHO MpHU3HAETCS (HOPMHUPOBAHHE OCHOB
XUMHYECKOM HAayKH KaK 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUUYECKON
JEATEIbHOCTH YE€JIOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOM KyJbTypbl. C
METOJIMYECKOW TOYKM 3PEHUS] TAKOM MOAXOJ K ONPEACICHHUIO LIEJEHd W3y4YEeHUs
IpEeIMETA SBJISIETCS BIIOJIHE ONPABAAHHBIM.



CornacHO JaHHOW TOYKE 3pPEHMs TJIaBHBIMU LIETSIMU U3YyYEHHUS TMpeaAMeTa
«Xumus» Ha 6a3oBoM ypoBHe (10 —11 ki1.) sBistroTCA:

e (opMupoBaHMEe CHUCTEMbl XUMHUYECKMX 3HAHUM Kak  Ba)KHEHIIEH
COCTABIISIIOIIEN €CTECTBEHHO-HAYYHOW KapTHUHBI MUpPa, B OCHOBE KOTOPOWU
JeKaT KII0YEBbIE MOHATHUS, (PyHIaMEHTaIbHbIe 3aKOHBI U TEOPUU XHUMHUH,
OCBOCHHE S3bIKa HAYKH, YCBOCHHME U IMOHUMAHUE CYIIHOCTH IOCTYIHBIX
000011IeHUI MHPOBO33PEHUECKOT0 XapaKTepa, 03HAKOMIIEHHE C HCTOpUEH
WX Pa3BUTHUS U CTAHOBJICHHUS,

e (opMHpoBaHHE U Pa3BUTHE MPEACTABICHUI O HAYUYHBIX METO/AAX MMO3HAHUS
BEIIECTB W XUMHYECKHX pEaKiuh, HEOOXOJUMBIX Ui MPUOOpPETEHHUS
YMEHUM OpPUEHTHUPOBATHCS B MHUPE BELIECTB M XUMHUYECKUX SIBICHUH,
UMEIOLINX MECTO B IPUPOJIE, B IPAKTUUECKOMN U MOBCEIHEBHOM KU3HH;

e DPa3BUTUE YMEHHUH U CIIOCOOOB JIEATEIHHOCTH, CBSI3aHHBIX C HAOIIOICHUEM U
OOBSICHEHHEM XUMHYECKOTO OKCIEPUMEHTa, COOJIOACHHEM IpaBUII
0e30MmacHOro o0paIieHus ¢ BEIeCTBAMM.

Hapsiny ¢ atumMm, coaeprkaTenbHas XapaKTepUCTHKA 1IeJIed U 3a7a4 U3y4YeHUs
npeaMeTa B IporpaMMe 1o XMMUU YTOYHEHA U CKOPPEKTUPOBaHA B COOTBETCTBUU
C HOBBIMHU MPHUOPHUTETAMHU B CHUCTEME CpeaHero olmiero oopasoanus. CeroaHs B
NpErnoAaBaHUM XUMUU B OOJbIIed CTeNmeHH OTHATCA  MPEeArnoYTeHHE
IPAKTUUECKOM KOMIIOHEHTE COJEpKaHus OOyueHHus, OPHUEHTHPOBAHHON Ha
HOJIFOTOBKY BBIITYCKHUKA 00111€00pa30BaTelIbHON OpraHu3alyy, BIIaJCIOIIEro He
HA0OpOM 3HAHWU, a (PYHKIMOHAIBHOW TPAMOTHOCTBIO, TO €CTh CIOcOoOaMU U
YMEHHSIMH aKTUBHOTO TOJIYYCHUS 3HAHUI W MPUMEHEHHs UX B peajbHOU JKU3HH
JUTSL pEIICHUS TPAKTUUECKHUX 3a7ad.

B cBs3u ¢ 3TUM mnpu U3yYeHHH TMpeaMeTa «XUMHs» TOMHHUPYIOIIEe
3Ha4YeHHe NMPUOOPETAIOT TaKKUE LENH U 33J]a4H, KaK:

amanranusi 00yJarommxcsi K yCIOBUSM TUHAMHYHO Pa3BUBAOIIETOCS MHPA,
dbopMupoBaHHEe  WHTEIJICKTYyallbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYTHUYECTBY, CAMOCTOSATEILHOMY MPUHATHIO TPAMOTHBIX
peleHni B KOHKPETHBIX KU3HEHHBIX CUTYyallUsX, CBA3aHHBIX C BEIIECTBAMU U MX
NPUMEHEHHUEM;

dbopMupoBaHre y OOYYalOUIMXCS  KJIIOYEBBIX HABBIKOB  (KITIOYEBBIX
KOMIIETCHIIN), UMEIONINX YHUBEPCAIbHOE 3HAYCHHWE [UIsI Pa3IUYHBIX BHUIOB
NeATETLHOCTH: PEIICHHs MpoOJeM, MOoMcKa, aHamu3a U 00padOTKu MHQPOpPMAIIUH,
HEOOXOJMMBIX I TPUOOPETEHUs OIbITa JEATEIbHOCTH, KOTOpas 3aHHMaeT
BaXHO€ MECTO B T[IO3HAaHWM XHMHH, a TaKXKe I OLEHKH C MO3UIUN
DKOJIOTUYECKON OE€30MacHOCTH XapaKTepa BIMSHUSA BEHIECTB W XUMHUYECKHX
MPOIIECCOB HAa OPTaHU3M YeJIOBEKa M MPUPOIHYIO CPELY;



pa3BUTHE TO3HABATEIHLHBIX HHTEPECOB, MHTEIICKTYATbHBIX U TBOPUYECKHUX
CIOCOOHOCTEH 00YYarOMIMXCs: CIIOCOOHOCTH CaMOCTOSITENIbHO MPUOOPETaTh HOBBIE
3HAHHS TI0 XUMHUH B COOTBETCTBUU C YKHU3HEHHBIMU MOTPEOHOCTSIMU, UCIIOIH30BAThH
COBpPEMEHHbIE MH(POPMALIMOHHBIE TEXHOJOTUHU JIJISl MIOMCKA M aHajdu3a y4yeOHOU U
HAy4HO-TIOMYJISIPHOM MH(POPMAIIUK XUMUYECKOTO COJIEP KaHMUS;

¢dbopMupOBaHUE U Pa3BUTHE Y 00YUAIOIINXCS ACCOIMATUBHOTO U JIOTHUECKOTO
MBIIUICHUSI, HAOII0JaTEIbHOCTH, COOPAaHHOCTH, AKKYPAaTHOCTH, KOTOPbIE OCOOCHHO
HEOOXOJMMBbI, B YAaCTHOCTH, MPHU IUIAHUPOBAHWU U MPOBEJIECHUU XHUMHUYECKOTO
HKCIIEPUMEHTA;

BOCIIUTAaHUWE Yy oOydarommxcss YOSKIEHHOCTH B T'yMaHUCTHYECKOM
HaIPaBJICHHOCTH XHMHH, €€ BaXHOW pPOJM B PEIICHUH TJIOOAIBHBIX IMPOoOJIeM
PalMOHAIBHOTO MPUPOJIONIOJIb30BaHUS, IOMOJHEHUSI SHEPTETUYECKUX PECYPCOB U
COXPAaHEHUsl NPUPOJHOTO PABHOBECHUS, OCO3HAHUS HEOOXOAMMOCTH OEpekKHOTO
OTHOUIIEHUS K TPHUPOJEC U CBOEMY 3J0POBBIO, a TakKe NPUOOPETEHHS OIbITa
WCITOJIb30BAHUS TIOJYYCHHBIX 3HAHWA I TPHHITHS TPAMOTHBIX PEIICHWH B
CUTYaIHsIX, CBI3aHHBIX C XUMUYCCKUMU SBIICHUSIMH.

B yuyeOHOM maHe cpenHero oO0mero oOpa3oBaHUs MPEAMET «XUMUS»
0a30BOT0 YpOBHSI BXOJUT B COCTaB MpeaMeTHON obOnacTu «EcTrecTBeHHO-Hay4YHbIE
MPEIMETBD.

OO11ee Yncao 4acoB, OTBEAEHHBIX ISl U3YYEHUS] XUMUU, HA 0a30BOM YPOBHE
cpeaHero oobmiero oopazoBanusi, coctapisieT 68 yacos: B 10 kiacce — 34 yaca (1
yac B Hefiento), B 11 kinacce — 34 yaca (1 yac B Heento).

OO611ee ynca0 YacoB, OTBEIEHHBIX JUIsl U3yUYEHHs] XUMUU Ha YPOBHE
cpeaHero ooiiero oopasoBanusi, coctabisieT 136 yacon: B 10 kiacce — 68 yacos (2
gaca B Hezento), B 11 kimacce — 68 yacoB (2 gaca B Henento). CorinacHo To0BOMY
KaJleHgapHoMy rpaduky mkoiasl Ha 2023- 2024 y4eOHbIN TOJ] 3aHATUS 110
yueOHOMy npeamety "Xumus. ba3zossiit ypoBens (aist 10-11 kiaccos
oOpa3oBaTenbHON Opranu3aiumn)" NpuxoIsATcsa Ha JeHb Helenu - cy00oTy. B cBsi3u
C 3TUM TIpoBeJieHO 66 ypokoB. Paboyast mporpamma OyJeT peaan3oBaHa
MOJIHOCTBIO 32 cUeT 00bEIMHEHHUS TEM CIeAyIomUM 00pa3om: B 10 kacce
«ITUJIEH U MPONUIIEH — MPOCTEHIINE MPEACTAaBUTENN alIkeHOB» U "lIpakTnyeckas
padota Ne 1 «Ilomyuenue stuiena u uzydenue ero cBoictsy» (7,8); B 11 kiacce
"UenoBek B MUPE BEUIECTB U MAaTEPUAIOBY U « XUMHUS U 3I0POBbE yeraoBekan(33,
34).



COJAEPKAHUE OBYUYEHUA
10 KITACC
OPI'TAHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHHMYeCKOM XUMHMHU

[IpeameT opraHnyecKkoi XUMHUM: €€ BOSHUKHOBEHUE, PA3BUTHE U 3HAUCHUE B
NOJIYyYEHUH HOBBIX BEIIECTB M MaTepuagoB. Teopusi CTpOEHUsS OpPraHUYECKUX
coequHeHnit A. M. BytnepoBa, €€ ocHOBHbIE 110J105keHUSA. CTPYKTYpHBIE (POPMYJIBI
OpraHM4ecKux BemecTB. [omoinorus, wu3oMepus. XUMHYECKas CBSA3b B
OpraHUYECKUX COEUHEHUSAX — OJUHAPHBIEC U KPATHBIE CBS3U.

[IpencraBnenne o KilaccupuKaMK opraHnyeckux BeniecTB. HoMmeHkmarypa
OpPraHMYECKUX COEAMHEHUN (cucTeMaTudecKas) W TPUBHAJIbHBIE Ha3BaHMS
BKHEUIIUX MPEACTABUTENEHN KIaCCOB OPraHUYECKHUX BEILECTB.

OKCIEPUMEHTAIBHBIE METOAbl WM3YyYEHMsI BEIIECTB M HUX IPEBPALLCHUMN:
O3HAKOMJIEHHME C O00pa3uaMy OpraHWYeCKHX BEIIECTB M MaTepualaMu Ha HUX
OCHOBE, MOJEIMPOBAHUE MOJEKYJ] OPraHUYECKUX BEIIECTB, HAOJIOJCHHUE W
ONMCAHUE JEMOHCTPALMOHHBIX OIBITOB IO MIPEBPAILCHUI0 OPTaHUYECKUX BEIIECTB
IIpU HarpeBaHuu (I1aBjIeHue, 0OyTJIUBaHUE U TOPEHUE).

Yriaesogopoasl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHHA psAA. MeraH u 3TaH —
IpOCTEUIINE NPEICTABUTENN aJIKaHOB: (PU3MYECKHME U XUMHUYECKHME CBOMICTBa
(peakuuy 3aMEIIeHUsT M TOPEHMsI), HAaXOXKIEHHE B MPUPOAE, MOIy4YEHUE U
IIPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJOTUYECKUNA psAll. DTHIEH U NPOIUJIEH —
POCTEUIINE NPEICTABUTENN QJIKEHOB: (PU3MUYECKHME MU XUMHUYECKHE CBOMICTBA
(peakuuMy THUIPUPOBAHUS, TaJOTCHUPOBAHUS, TUApPATALMU, OKHUCIEHUS WU
NOJINMEPU3ALINH ), [TOJIyYEHUE U IPUMEHECHHE.

Ankanuensl: OyTtaauen-1,3 u metwnOytamueH-1,3: cTpoeHue, BaKHEWIINE
XUMUYECKHE CBOMCTBa (peakuusi mojaumepusanuu). [lomydeHne CHHTETHYECKOTO
Kay4yyKa U pEe3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTUYECKUH Psifl. ALIETUIICH
— TMpPOCTEHIINNA TNPEACTaBUTENb AJIKHMHOB: COCTaB, CTPOCHHE, (PU3MUECKHE WU
XUMUYECKHE CBOMCTBA (peaklUMK TMAPUPOBAHUS, FaJOr€HUPOBAHUS, TUAPATALINH,
rOpeHus), MOJyYeHrue U TPUMEHEHHE.

Apenbl. benzon: coctaB, cTpoeHue, QpuU3MYECKHe U XMMHYECKUE CBOMCTBA
(peakiuu raJoreHMpOBaHMsSI U HUTPOBAHUS), NTOJIyUYEHUE U NPUMEHEHUE. T01yon:
cocmae,  cmpoeHue,  Quauyeckue U  XuUMuueckue  ceolicmea  (peaxyuu
2aN02EHUPOBAHUS U HUMPOBAHUs), NONyYeHue u npumeHnerue. TOKCUYHOCTb



apeHoB. ['eHeTHueckas CBSI3b MEXIy YIJIEBOJAOPOAAMH, MPUHAIJICKAIUIMH K
pa3IMYHBIM KJIaccaM.

[IpuponHble MCTOYHMKH YII€BOAOPOAOB. [IpupoaHblii Tra3 W IONMYyTHBIE
HedTanble Ta3pl. Hedth u e€ mpoucxoxnenue. CrnocoObl nepepadoTKu HEPTH:
NEPErOHKa, KPEKUHT (TEPMUYECKUU, KaTaTUTUYECKUi), mupoiu3. [IpomykTbl
nepepaboTku He(TH, UX MPUMEHEHHE B MPOMBIIIJICHHOCTH U B ObITy. KameHHbIi
yTOJIb U IPOAYKTHI €r0 MepepadOTKH.

DKCIEepUMEHTAIbHBIE METOJbl HW3Y4YEHHUs] BEIIECTB U HUX MPEBpaIIlCHU:
O3HAKOMJIEHHME C 0Opa3lamMu IUIacTMacCc, KaydyKOB M PE3UHBI, KOJUIEKIIUH
«Heptp» u  «Yroap», MOACIUPOBAHUE  MOJIEKYJ  YIJIEBOJOPOJOB
raJIOT€HONPON3BOAHBIX, MPOBEICHNE MPAKTUIECKONW PabOThI: MOTyYCHHE STUIICHA

Y U3YUYEHHE €TO CBOWCTB.

PacuérHrbie 3anaun.

Bbruncnenuss mo ypaBHEHHIO XMMMUYECKOM peakuuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM MPOJIYKTa PEAKIMH MO MU3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WJIM TPOIYKTOB PEAKIIUN).

Kucaopoacoaepxaime opranueckmne coeJUHEHNS

[IpenenbHbIE OAHOATOMHBIE CHOUPTHL. MeETaHON M 3TaHOJ: CTPOCHHUE,
buznueckue M XUMHYECKHE CBOMCTBA (peaklud C AaKTUBHBIMU MeETaJlJIaMH,
rajJjioreHOBOJIOPOJaMH, TOpPEHUE), NpUMEeHeHue. BoaopoaHble CBS3H MEXIY
MOJIEKYJIaMU CIIUPTOB. /[elicTBHE MEeTaHOIa U 3TaHOJa Ha OPTaHU3M YeJIOBEeKa.

MHoOroaToMHble  CHOUPTBL. OTWIECHIJMKOIb W  TJIMLEPUH: CTPOECHHUE,
¢usznyeckue W XUMHUYECKHE CBOMCTBa (B3aMMOJEHCTBUE CO HIEIOYHBIMU
MeTaJUlaMH, KadueCTBEHHas PeakilMs Ha MHOTOAaTOMHBIE crupThI). JleiicTBue Ha
opraHu3M yenoBeka. [[pumeHenune rauuepruHa U 3TUIICHTJIUKOJIA.

deHoM: CTpOCHUE MOJEKYJbl, (U3MYECKHE W XHUMHUYECKHE CBOMCTBA.
Toxcuunocth penona. [Ipumenenue gpenomna.

Anpnerunpl U kemouvl. DOpMANBIAETHJ, ALETAIBACIHI:  CTPOEHUE,
bu3nuecKkue U XUMHYECKHE CBOMCTBA (pEaKIUMU OKHUCIEHUS M BOCCTAHOBJICHUS,
KaueCTBEHHbIE PEAaKIMH), TOJyUYEeHUE U TPUMEHEHUE.

OOHOOCHOBHBIE TpefeNbHble KApOOHOBBIE KHUCIOTHL. MypaBbUHas W
YKCYCHAasl KHCIJIOTBI: CTpO€HHE, (pU3HUecKhe U XMMHUYECKHE CBOWMCTBA (CBOMCTBA,
o0miue JuIsl Kjacca KUCIOT, PEaKIys 3TepU(pUKaluu), MOJIyYeHUEe U TPUMEHEHHE.
CreapuHOBasi U OJICMHOBAs KUCIOTHl KaK MPEICTABUTENIM BBICIIMX KapOOHOBBIX
KHUCIJIOT. Mblla Kak COJIM BBICIIMX KapOOHOBBIX KHCIIOT, KX MOIOLIEE ACHCTBHE.

Crnoxuble 3(QUpbl Kak MPOU3BOJAHBIE KAapOOHOBBIX KHUCJIOT. ['maponus
coxHBIX 2GupoB. XKupsl. ['maponus xupos. [Ipumenenne xxupos. buonornueckas
POJIb KUPOB.



YrneBonmpl:  cocTtaB, KjacCUUKAIMS ~ yraeBOAOB  (MOHO-, JHU- U
nosucaxapuabl). [moko3a — mpocTedmmii MOHOCaxapui: OCOOEHHOCTH CTPOSHUS
MOJIEKYJbl, (U3WYECKUEe U XMMHYECKHE CBONCTBa (B3aUMOJEHCTBUE C
rugpokcuaom meau(ll), okuciaeHre amMmuadHbIM pacTBOpoM okcuaa cepeopa(l),
BOCCTaHOBJICHHE, OpPOKEHHME TJIIOKO3bl), HAXOXKICHUE B TMPHUPOJIE, MPUMEHEHUE,
ononornyeckas poiib. PotocuHre3. pyKTo3a KaK U30MEP IITHOKO3BI.

Kpaxman u nemnono3a Kak nNpupojHbie moauMepbl. CTpoeHue Kpaxmaia H
nenono3bl.  du3nueckue M XMMHYECKHME CBOMCTBA Kpaxmana (TUIpOJIu3,
KaueCTBEHHAs PEaKIUs C HOJIOM).

DKCIEepUMEHTAIbHBIE METOJbl HW3Y4YEHHUs BEIIECTB U HUX MPEBpaIIlCHU:
IIPOBE/ICHHE, HAOJIIOJICHHE W OINHCAHME JEMOHCTPALMOHHBIX OIBITOB: TOPEHHE
CIUPTOB, Ka4eCTBEHHBIC PEAKIMU OJHOATOMHBIX CIHPTOB (OKHCJICHHME STaHOJa
okcugoM Mmemu(ll)), MHOrOaTOMHBIX CIUPTOB (B3aWMOJICHCTBHE TIIMICPUHA C
ruapokcuom menu(ll)), anpaerngoB (OKUCIeHNE aMMHAYHBIM PacTBOPOM OKCHJIA
cepeOpa(l) m runpoxcugom wmenu(ll), B3ammopeiicTBHE Kpaxmalla € HOIOM),
IIPOBEICHHUE MPAKTUYECKOU pabOThI: CBOMCTBA pacTBOpPa YKCYCHOW KHCIIOTHI.

Pacuérnblie 3anaun.

Bbruncnenuss 1o ypaBHEHHIO XMMHMUYECKOM peakuuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOIO BEIIECTBAa MM MPOJYKTAa PEaKklMU MO0 W3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJHOTO M3 MCXOJHBIX BEIIECTB WM IPOAYKTOB PEAKITHH).

A3oTcozeprkalme OpraHu4ecKue COeIMHEHHUS.

AMUHOKHUCIOTHI Kak aM(pOTepHble opraHuyeckue coeauHenus. dusnueckue
U XMMHMYECKHE CBOMCTBAa aMHMHOKMCIOT (Ha mpumMepe riuiuHa). buonoruueckoe
3HaYeHHE aMUHOKUCIOT. [lenTupl.

benku kak mpupoAHBIE BBICOKOMOJEKYJSpHBIE coenuHeHus. [lepBudunas,
BTOpPMYHAs M TPETHUYHAs CTPYKTypa OenkoB. XHMHYECKHUE CBOWCTBA OEJKOB:
TUJIPOJIN3, ICHATypalusl, KAYeCTBEHHbIE peakluy Ha OeJIKu.

OKCIIepUMEHTANIbHBIE METOAbl H3Y4YEHMsI BEIIECTB M MX IPEeBpalLEHUil:
HaOJI0ICHUE U ONKMCAHUE JTEMOHCTPALMOHHBIX OMBITOB: JA€HATypalusi OEJIKOB MPU
HarpeBaHWH, [IBETHHIC PEaKIIUU OCIKOB.

BbicoKkoMoJIeKyIsIpHBIE COeTUHEHUSI

OCHOBHBIE TOHSTUS XUMUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHUI: MOHOMED,
HOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPHU3ALUU, CPEAHSS MOJIEKYIIpHas
mMacca. OCHOBHBIE METOABbl CHHTE3a BBICOKOMOJIEKYJIIPHBIX COEIMHEHHH —
MOJIMMEPHU3ALs U MOJTUKOHEH AU

OKCIIepUMEHTANIbHBIE METOAbl H3Y4YEHHsI BEIIECTB M MX MpEeBpallleHUi:
O3HAKOMJIEHHE C 00pa3liaMy MPHUPOAHBIX U UCKYCCTBEHHBIX BOJOKOH, IIACTMAcC,
Kay4yKOB.

MexnpeaMeTHble CBA3H.



Peanusannst MEeXIpeIMETHBIX CBA3EH NPU U3YYEHUH OPTaHMYECKON XMMHU B
10 knacce OCYLIECTBISIETCA 4Yepe3 HCIOJIb30BAaHUE Kak OOMIUX €CTECTBEHHO-
HAy4YHBIX MOHATHH, TaK U NOHSITHH, SBISIOIIMXCS CUCTEMHBIMHU JUISI OTIAEIBHBIX
IIPEIMETOB €CTECTBEHHO-HAYYHOIO IUKJIA.

OO1ue ecTecCTBEHHO-HAyUHbIE IOHATHUSA: SIBJICHHUE, HAYYHBIN (PaKT, TMIOTE3A,
3aKOH, TEOpHs, aHalu3, CUHTE3, Kiaccuukaius, nepuoJuIHOCTb, HAOIIOACHHE,
U3MEpPEHUE, FIKCIIEPUMEHT, MOJIETUPOBAHHUE.

dusnka: Martepus, DHEPrus, Macca, aroM, JJIEKTPOH, MOJEKyJa,
HPHEPreTUYECKUN YPOBEHb, BEILECTBO, TEJIO, OOBEM, arperaTHOE COCTOSHUE
BELIECTBA, (PU3MUECKHUE BETUUMUHBI U €MHUIIBI UX U3MEPEHMUSL.

buonorusi: kinerka, opranu3M, Ouochepa, oOMEH BEIIECTB B OpraHU3ME,
(doTocHHTE3, OMOJOTMYECKH aKTHBHBIE BelecTBa (OEIKH, YIJIEBOIbI, KHUPBHI,
dbepMeHTHI).

['eorpadusi: MUHEpabl, TOPHBIE OPOJIbI, MOJE3HbIE UCKOMaeMbl€, TOILUIMBO,
peCypCHI.

TexHonorus: MNHILEBbIE MPOAYKTHl, OCHOBBI PAlMOHAIBHOIO IMHUTAHMS,
MOIOLIME CPEJICTBA, JIEKAPCTBEHHbIE U KOCMETHUYECKHE IMpenapaThl, MaTEpHAIIbl U3
VCKYCCTBEHHBIX M1 CHHTETHYECKUX BOJIOKOH.

11 KVIACC
OBIIAA U HEOPTAHUYECKASA XUMUA

Teopernyeckue OCHOBbI XUMHHU

XumMu4eckuil sneMeHT. AToM. Sapo aroma, H30TONbL. JIEKTPOHHAs
000J104YKa. DHEPreTHYECKUE yPOBHH, MOAYPOBHU. ATOMHBIE opOuTamu, S-, p-, d-
aneMeHTbl. OCOOEHHOCTH pachpeiesieHusl 3JIEKTPOHOB MO OpOHUTANIIM B aTOMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOIOB. INEKTPOHHASI KOH(PUTYpAIUsi aTOMOB.

[lepunonnueckuit 3akoH U Ileproanueckas cucreMa XMMUYECKUX SJIEMEHTOB
. . MenaeneeBa. CBsi3b MepUOINYECKOTO 3aKOoHA U I[lepuoanyeckoil cucTeMbl
xuMmudeckux siaeMeHToB JI. M. MeHnneneeBa ¢ COBpEMEHHOUW TEOPUEH CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTA M3MEHEHUS CBOWCTB XHMHUYECKHUX DJIEMEHTOB U
o0pa3yeMbIX MMM TIPOCTBIX U CIIOKHBIX BEIIECTB IO TPYIIaM M TEPUOJIAM.
3Ha4YeHUe MEePUOANYECKOr0 3aKOHA B PA3BUTUU HAYKH.

Crpoenue BemiecTBa. XUMHYECKash CBs3b. BHABI XUMHYECKON CBS3U
(KoBaJIeHTHasl HEMOJISIpHAsT W TOJISIpHAsi, MOHHAsS, MeTajuimdeckas). MexaHu3Mbl
oOpa3oBaHUs KOBAJEHTHOM XUMHUYECKOW CBs3M (OOMEHHBIM U JOHOPHO-
akienTopHblil). BomoponaHas cBs3b. BaneHTHOCTh. DIEKTPOOTPUIATEIBHOCTD.
Crenenb okuciieHus. IOHbI: KATUOHBI U AHUOHBI.



BemectBa MOJEKYJSPHOTO UM HEMOJICKYJISIPHOTO  CTPOEHUS.  3aKOH
MOCTOSTHCTBA COCTaBa BEIIECTBA. THUIMBI KPUCTANIMUYECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BEILECTB OT TUIA KPUCTAJUIMYECKON PEIIETKH.

[lonatne o aucnepcHbIX cucreMax. VICTHHHBIE M KOJUIOWJIHBIE PACTBOPBI.
MaccoBast 10Ji1 BEIIECTBA B pACTBOPE.

Knaccudukanus HEOpPraHUYECKUX COEIUHEHHNN. Homenknarypa
HEOPraHWUYECKHX BEIIEeCTB. ['eHeTudeckass CBA3b HEOPraHWYECKUX BEIIECTB,
MPUHAJICKANUX K Pa3JIMYHBIM KJIaCCaM.

Xumuueckas — peakuusa. Kimaccupukanmss —XUMHUECKMX — peaknuil B
HEOPTaHUYECKOM M OpPraHMYECKOM XMMHH. 3aKOH COXPAHEHUS MAacChl BEIECTB,
3aKOH COXPAHECHUA W MPEBPALICHUS SHEPTUHN TPU XUMHYECKUX PEAKIIMSX.

CKopoCTh peakuuu, e€ 3aBUCUMOCTb OT pa3iau4HbIX (pakTopoB. OOpaTUMBbIE
peakuuu. Xwumuyeckoe paBHoBecue. DakTopbl, BIUSIOMIKE HA COCTOSHUE
xumudeckoro pasHosecus. [Ipunun Jle [larense.

DnekTpoiauTuueckas nuccounanus. CuibHbIe U caadbie 2J1eKTpoduThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KHUCIAs, HEUTPpAJIbHAs, IIEIIOYHAS.

OKUCITUTENBHO-BOCCTAHOBUTEIBHBIC PEAKIINH.

OKCIIEpUMEHTAIbHBIE METOAbl H3YUYEHHS] BEIIECTB M HUX MPEBPAICHUMN:
neMoHcTpanus Tabmun «[lepuonnueckas cucremMa XxuMuueckux sneMeHtoB /. U.
MeHnneneeBay, U3ydeHUE MoOJIeNIed KPUCTAUIMYECKUX PEHIETOK, HAaOIoJACHUE U
OMHUCaHUE JEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (pa3fioKeHUEe MEPOKCUIa
BOJIOPOJA B MPUCYTCTBUM KATAIU3ATOPA, ONPEAECICHUE CPEIbI pACTBOPOB BEIIECTB
C TOMONIBI0O YHUBEPCAIBHOTO HWHIWKATOpA, PEaKIMH HOHHOTO OOMEHa),
MIPOBEICHUE TIPAKTUYECKON paboThl «BnusiHue pa3nuyHbiX (akTOPOB HA CKOPOCTH
XAMHUYECKON pEAKIUm.

PacuétHble 3anaumn.

Pacu€tel 1O ypaBHEHMSM XMMHUYECKHX pEakUUi, B TOM YHUCIIE
TEPMOXUMUYECKHAE PACUEThl, PACU€Thl C HCHOJIb30BAHUEM IIOHATHUS «MaccoBas
JTOJIS1 BEIIECTBAY.

Heopranuuyeckasi xumus

Hemerannel. Ilosmoxxkenue HemetaisioB B Ilepuoamueckor  cucreme
xuMuueckux sjeMeHToB [[. M. MenneneeBa ' 0COOCHHOCTH CTPOCHHUS aTOMOB.
@u3nyecKkue CBOWCTBA HEMETAIOB. AJUIOTPONUS HEMETAUIOB (HAa mpuMeEpe
KHCJIOpoa, cephl, hochopa u yriaepoa).

XUMUYECKHE CBOMCTBA BaKHEUINIMX HEMETAUIOB (TaJOr€HOB, CEpbl, a30Ta,
dochopa, yriepoma U KpeMHHS)) M MX  COCOUWHEHUU  (OKCHIOB,
KHUCJIOPOJCOIEPKAITUX KUCIOT, BOAOPOJAHBIX COCAMHEHUN).

[IprumeHeHne BaXXHEUIINX HEMETAIUIOB U UX COEUHEHUN.



Merannel. [lonoxenne meramnoB B [lepronnueckon cucreMe XMMHUYECKUX
anemenToB [. . MengeneeBa. OCOOEHHOCTH CTPOEHUS 3JCKTPOHHBIX 000JI0YEK
aToMOB MeTayuioB. OO0mue gusnyueckne cBorcTBa MeTauioB. CruiaBel METaJUIOB.
DIEKTPOXUMHUYECKUI P HAMIPSKEHU METAIIIOB.

XUMUYECKHE CBOMCTBA BaKHEWIMX METAJUIOB (HATPHUM, KaJui, KaJIbIUH,
MarHui, allfOMUHUN, IUHK, XPOM, KEJIE€30, ME/Ib) U UX COCTUHEHUM.

OO6mue cnocoObl momyudeHus: MeTaioB. [IpumMeHeHne MeTamuioB B OBITY H
TEXHUKE.

OKCIEpUMEHTAIbHBIE METOJbI HM3YyYEHHUS BEUIECTB M HMX NPEBpALICHUN:
U3Yy4YEHUE KOJUIEKINH «MeTauibl U CIUIaBbl», 00pa3lOB HEMETAIUIOB, pELICHUE
AKCIEPUMEHTANIbHBIX 3a/a4, HaOJNIOJeHWEe M OIMCAaHHE JEMOHCTPAIlUOHHBIX U
7a00pATOPHBIX OMBITOB (B3aMMOJACHCTBHE THUIPOKCHA aTIOMUHUS C PacTBOpaMu
KHUCJIOT U IIeJI0Uei, KaYECTBEHHBIE PEaKIIMU Ha KATUOHBI METAJLIOB).

Pacuérnblie 3agaun.

Pacuétbl Maccel BelllecTBa MM 00bEMaA ra3oB MO HW3BECTHOMY KOJIMYECTBY
BEILIECTBA, Macce Wi O0OBEMY OJHOTO W3 YYaCTBYIOIIMX B PEAKIUU BEIIECTB,
pacu€rbl Macchl (00bEMA, KOJIMYECTBA BEUIECTBA) MPOAYKTOB PEAKLIUU, €CIIH OJTHO
Y3 BEILIECTB UMEECT IPUMECH.

XuMHSA U KM3Hb

Ponp xuMun B 00€CrieUYEHUU SKOJIOTUYECKOW, SHEPreTUYECKON U MUILECBOM
0€30MacHOCTU, Pa3BUTUM MEAUIMHBL. [loHATHE O HAyYHBIX METOJAX IO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIU.

[IpencraBnennst 00 OOMMX HAYYHBIX MPUHIUIAX [POMBIIIJICHHOTO
MOJTYUYEHHUSI BAXKHEUIIINX BEILIECTB.

UenoBek B MHpPE BEHIECTB M MaTEpPUANIOB: BAXHEUIINE CTPOUTEIIBHBIC
MaTepuasabl, KOHCTPYKIHMOHHBIE MAaTEpHajbl, KpPACKH, CTEKJIO, KEpaMHKa,
MaTepualbl JJs1 3JIEKTPOHUKH, HAaHOMAaTEpHUasbl, OPraHUYECKUE WU MHUHEPAJIbHbIC
ynoOpeHus.

XuMHSIT U 3I0pOBBE YEIIOBEKA: MPABWJIA HCIOJb30BAHUSA JIEKAPCTBEHHBIX
npenapaToB, MpaBuia O€30MaCHOT0 UCIOIb30BaHUS MpenapaToB OBITOBON XUMUU
B IOBCEIHEBHOM KU3HHU.

MexnpeaMeTHbIe CBA3H.

Peanuzanmsi MEXNpeAMETHBIX CBA3€H TNpU  HW3YYEHUH OOmEeH w
HEOpraHU4ecKor XumMuu B 11 Kiacce OCyIIeCTBISIETCA Yepe3 UCIOIb30BAHUE Kak
OOIIUX €CTECTBEHHO-HAYYHBIX TOHATUH, TaK W TIOHATUN, SBIISIOUIAXCS
CUCTEMHBIMU JIJI OTAEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOT'O LIUKJIA.

OOmue ecTeCTBEHHO-HAYUYHBIC MOHSTHS: HAY4YHBIM (DAaKT, THUMOTE3a, 3aKOH,
TEOpWsl, aHalu3, CHHTE3, KJIacCH(pUKAIMs, TEePUOJAUIYHOCTh, HAOIIOICHUE,
AKCIIEPUMEHT, MOJICJINPOBAHNE, U3MEPEHUE, ABJICHHUE.



®du3uka: MaTepus, SHEPIus, Macca, aToM, AJIEKTPOH, IPOTOH, HEUTPOH, HOH,
M30TOIl, paIMOAKTUBHOCTh, MOJICKYJIa, SHEPIrEeTUYECKUI YPOBEHb, BEUIECTBO, TEJO,
00BEM, arperaTHOe COCTOSIHHE BEIIECTBA, (PM3NYECKUE BEIMYMHBI U €IUHUIIBI WX
U3MEPEHUS, CKOPOCTb.

buonorus: kieTka, oOpraHu3M, DJKOCHCTeMa, Ouocdepa, Makpo- U
MUKPOAJIEMEHTHI, BATAMUHBI, 0OMEH BEIIECTB B OpTaHU3ME.

['eorpadusi: MuHEpaABI, TOPHBIC TOPOJIBI, TIOJIE3HBIC HCKOTIAEMbIE, TOTLINBO,
pecypcBhl.

TexHoorus: XUMUYECKasi MPOMBIIUIEHHOCTh, METAJLTYPTHsl, TPOU3BOJICTBO
CTPOUTENIBHBIX MATEPUANIOB, CEJIbCKOXO35MCTBEHHOE ITPOU3BOJICTBO, IMHILEBAs
MPOMBIIICHHOCTh,  (hapMalrleBTUUECKass  MPOMBIILUICHHOCTb,  ITPOU3BOJICTBO
KOCMETHYECKUX IIpernapaToB, MPOU3BOJACTBO KOHCTPYKIIMOHHBIX MAaTE€pUAJIOB,
ANEKTPOHHAS MPOMBIIUIEHHOCTh, HAHOTEXHOJIOTHH.

[IJTAHUPYEMBIE PE3VYJIBTATBI OCBOEHHMA ITPOI'PAMMEBI 110 XUMHWNU
HA BA30OBOM YPOBHE CPEJAHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATbI

®I'OC COO ycranaBmuBaeT TpeOOBaHUA K peE3yJbTaTaM OCBOCHHS
OOy4arolMMHUCST MPOrpaMM CpeAHero o0mero o0pa3oBaHUs (JUYHOCTHBIM,
MeTanpeAMETHbIM W TOpeaMeTHbiM). HayuHo-meToguyeckoil OCHOBOM — 1iis
pa3pabOTKH TJIAHUPYEMBIX PE3YJIbTATOB OCBOEHHUS MPOrPaMM CPEIHEro OOIIEro
o0pa30BaHUsl SIBISETCS CUCTEMHO-AESITEIbHOCTHBIHN MOAXOI.

B COOTBETCTBMM C CHCTEMHO-AEATEIBHOCTHBIM IOAXOJOM B CTPYKTYpE
JUYHOCTHBIX PE3YyJIbTATOB OCBOEHHUs NpPEAMETAa «XHMHS» HA YPOBHE CPEIHETO
o0111ero 0O0pa3oBaHusl BbIJIECIEHBI CICAYIOIINE COCTABIISIONINE:

OCO3HaHHE OOYYaIOIIUMHCS POCCUHUCKONW TPAKIAHCKOM HIACHTUYHOCTH —
TOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOSITENIBHOCTH U CAMOOIIPEIEIICHUIO;

HAJIMYUE MOTUBALMU K O0yUEHHUIO;

LeJIeHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKIECHUHN JIMUYHOCTH HAa OCHOBE
KJIFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPaJAMLIMI 0a30BOM HAYKHU XUMUMU;

TOTOBHOCTh M CHOCOOHOCTH OOYyYarolIUMXCsl PYKOBOJCTBOBAaTHCS B CBOEH
JEATEIIbBHOCTH LIEHHOCTHO-CMBICJIIOBBIMA YCTAHOBKAaMHU, IPUCYIIMMH LEIOCTHOU
CHUCTEME XMMHUYECKOro 00pa3oBaHMs;

HaJIM4MEe MPABOCO3HAHUS HKOJIOTHYECKON KYJIbTYpbl U CIOCOOHOCTH CTAaBUTh
LEJIN U CTPOUTH )KU3HEHHBIC TJIAHBI.

JInyHOCTHBIE pE3ynbTaThl OCBOCHUSA IIpeaMeTa «XHMHSA» JOCTUTalOTCSA B
eIMHCTBE Y4YeOHOM ¥ BOCHUTATEIBHOW [EATEIBHOCTH B COOTBETCTBUU C



T'YMAHUCTUYECKUMHU, COLIMOKYJIBTYPHBIMU, JTyXOBHO-HPABCTBEHHBIMU IIEHHOCTSAMHU
U HJealaMUd POCCUHCKOr0 TPaKJAHCKOro OOIIECTBA, MPUHATBIMA B OOLIECTBE
HOpMaMU U  TpaBWIAMH  TMOBEIEHHUSA, CIOCOOCTBYIOIIMMHU  IIpolieccam
CaMOIIO3HAHMS, CaMOPa3BUTHSI M HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTH
oOy4Jarommxcs.

JInyHOCTHBIE pE3yibTaThl OCBOEHUA MpeaAMeTa «XHUMHS» OTPaKaIOT
c(hOpPMHPOBAHHOCTh OITBITA TIO3HABATEIHLHON M TMPAKTHYECCKOW JEATECILHOCTH
0oOy4JaroImmxcs MO peaanu3aii IPUHATHIX B OOIIECTBE IIEHHOCTEH, B TOM YHCJIC B
YacTH:

1) rpaaaHCKOro BOCIIMTAHMS

OCO3HaHHUS 00YUYaAIOIIMMUCS CBOUX KOHCTUTYIIMOHHBIX MPaB U 00A3aHHOCTEH,
YBOKECHUS K 3aKOHY U MTPABOIOPSIKY;

MPEJICTABICHUS O COIMAJIBHBIX HOPMax M MpPaBUJIAX MEKINYHOCTHBIX
OTHOIIIEHUM B KOJIJICKTUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOW JEATEIBHOCTH TMPU CO3JaHUU
y4EOHBIX MPOEKTOB, PEIICHUM YYEOHBIX U MO3HABATENIbHBIX 3aJ1ay, BHITIOJTHEHUU
XUMHUUYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTH TOHHMMaTh M TNPUHUMATh MOTHBBI, HaMEpPEHHUS, JIOTUKY U
apTyYMEHTBI IPYTUX IIPH aHAIU3€ PA3IMYHBIX BUJIOB YUYCOHOM IEITEIHPHOCTH;

2) IAaTPUOTHYECKOI0 BOCIIUTAHHUSA:

[IEHHOCTHOTO OTHOIIECHUSI K MCTOPUYECKOMY M HAy4yHOMY HaCIEIUI0
OTE€UYECTBEHHON XMMUH;

YBOXKCHHS K IIPOIIECCY TBOPYECTBA B OO0JIACTH TEOPHU M TMPAKTHYECKOTO
MPUMEHEHUSI XUMHUM, OCO3HAHMS TOTO, YTO JIOCTHXKCHUS HAYKH €CTh pPe3yjbTar
JUTUTEIbHBIX ~ HAOMIOACHUN, KPOIMOTIMBBIX  AKCIEPUMEHTAIBHBIX  TOHCKOB,
MOCTOSTHHOTO TPYy/Aa YYEHBIX U MPAKTUKOB,;

MHTEpECa M TO3HABATEJIBHBIX MOTHBOB B IOJYYEHUM U IMOCIEAYIOIIEM
aHajau3e MH(POpMAIMKU O MEPEIOBBIX JOCTHKEHUIX COBPEMEHHON OTEUECTBEHHOM
XUMHH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, dTUUECKOTO TTOBEICHHUS;

CIIOCOOHOCTH OIICHUBATh CUTYAIIUH, CBS3aHHBIC C XUMUYECKUMH SIBIICHUSMH,
U MPUHUMATh OCO3HAHHBIE PEIICHUS], OPUEHTUPYSICh HA MOPAIbHO-HPABCTBEHHbBIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTHM OIIEGHUBATh CBOE TMOBEJACHUE M TMOCTYNKH CBOMX TOBapHIIEH ¢
MO3UIIMA HPABCTBEHHBIX M IMPABOBBIX HOPM M OCO3HAHUE TOCJIEACTBUN O3THX
MOCTYTKOB;

4) popmupoBaHus KyJbTYPbl 310POBbSI:



NOHMMAaHHSA LEHHOCTEH 370pOBOro U 0Oe30macHoro obpas3a JKU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY (DH3UYECKOMY U
MICUXUYECKOMY 37I0POBBIO;

coOJroIcHUsT TIpaBWJI 0e30MacHOTO OOpallleHHs C BeIeCTBaMU B OBITY,
MMOBCEHEBHOM KU3HU U B TPYAOBOM JAEATECIHHOCTH;

MOHMMAHUSl LEHHOCTH TPaBUJl HWHJUBUAYAIBHOTO U  KOJUJIEKTUBHOIO
0€30MacHOro MOBEACHUS B CUTYAIIUSX, YTPOKAIOUIUX 3I0POBBIO U KU3HU JIIOJIEH;

OCO3HAHUS TOCJICICTBUN W HENPHUATHS BPEIHBIX NMPUBBIUCK (YIOTpeOIcHUs
aJIKOTOJIs1, HAPKOTUKOB, KYpPEHHS);

5) Tpy10BOI0 BOCIIMTAHMSI:

KOMMYHUKATUBHONM  KOMIIETEHTHOCTH B  Y4eOHO-HCCIEI0BaTEIbCKOMN
JEATEIIbBHOCTH, OOIIECTBEHHO TOJIC3HOM, TBOPYECKOM MW JAPYruX BHJAX
JEATEIIbHOCTH;

YCTaHOBKM Ha AaKTUBHOE Yy4YacTUE B PELUICHUH MPAKTHYECKUX 33734
COI[MAILHOM HAIMPABJICHHOCTH (B paMKax CBOETO Kjacca, IIKOJbI);

MHTEpeca K MPaKTUUECKOMY M3Yy4YEHUI0 Mpodeccuil pa3iuyHOro pojia, B TOM
YHUCJIe HA OCHOBE MTPUMEHEHUS IPEAMETHBIX 3HAHUM IO XUMHUH;

YBKEHHUS K TPYAY, JHOJAM TPyJa U PE3yabTaTaM TPYAOBOU AESITENbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIUBUIYAJIbHONW TPacKTOPHUH
oOpazoBaHus, Oyaymieil mpodeccur U peaau3aliud COOCTBEHHBIX >KU3HEHHBIX
MJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHUHU, HUHTEPECOB U
noTpeOHOCTEH 00IIeCTBa;

6) 3K0JIOrNYeCcKOro BOCIIMTAHUS

HKOJIOTHYECKHU I1eJIeCOOOPA3HOT0 OTHOUIEHUS K TMPUPOJIC, KAK HCTOUYHUKY
CYILIECTBOBAHMS )KM3HH HA 3EMIIE;

MOHMMAHUST TJIOOAJTBLHOIO XapakTepa HSKOJIOTHYECKUX MPOOJieM, BIUSHUS
HSKOHOMHYECKHUX MPOLIECCOB HA COCTOSIHUE TPUPOJIHON U COLMATIbHOM CpEbI;

OCO3HAHUS HEOOXOJUMOCTH HCIIONB30BAHUSA JOCTWKEHUW XUMHH  JUIS
pelIeHrs BOMPOCOB PAllMOHATILHOTO MPUPOAOTIOIB30BAHUS;

AKTUBHOTO HENPHUATUS JCUCTBUM, TMPUHOCAIIMX BpPEH OKpPYKArOUIEH
MPUPOIHON Cpelie, YMEHHS MPOTHO3UPOBATh HEOJAroNpUsITHBIE IKOJOTUUYECKUE
MOCJEACTBUS NPENPUHUMAEMBIX JACHUCTBUN U MPEIOTBPAILIATH UX;

HaJIM4yusl pa3BUTOrO 3KOJOTUYECKOTO0 MBIIUICHUS, YKOJIOTUUECKON KYJIbTYPHI,
oTbITa NeATEeIbHOCTH AKOJIOTUYECKOM HaIPaBJICHHOCTH, yMEHUSI
PYKOBOJICTBOBATbCS MMM B ITO3HABATEJIbHOW, KOMMYHUKATUBHOW U COLMAIBHOU
MPAKTUKE, CIOCOOHOCTH H yMEHUSA AaKTHUBHO TMPOTUBOCTOSATH UACOJOTHUU
xemodoouu;

7) HEHHOCTH HAYYHOI'0 ITO3HAHMSA:



c(OPMUPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKH U OOIIECTBEHHON MPAKTHKY;

NOHMMAaHUA CHeNM(UKH XUMUU KaK HayKd, OCO3HaHHMA €€ poilu B
GbopMHpPOBAaHUN PALMOHATIBLHOTO HAYYHOTO MBINUICHUS, CO3[JaHUU IIEJIOCTHOTO
MpeCTaBleHus] 00 OKpY:KaloleM MUpE Kak O €IMHCTBE MPUPOJbl U YEJIOBEKa, B
MO3HAHUHM TPUPOJTHBIX 3aKOHOMEPHOCTEM M pEIICHUU MpoOJieM COXpaHEHUs
IPUPOJTHOTO PAaBHOBECHS;

yOeXKIEHHOCTH B 0OCOOOW 3HAYMMOCTH XHUMHHM IS COBPEMEHHOM
UUMBUIIM3AlMK: B €€ TyMaHUCTHYECKON HANpaBICHHOCTH W BaXXHOW pOJIK B
CO37IaHUHM HOBOM 0a3bl MaTepUaIbHOU KYJbTYphI, PEIICHUH I100aIbHBIX MpodsieM
YCTOMYMBOT'O PAa3BUTHUS YEJIOBEUECTBA — CBIPHEBOM, SHEPIETUUYECKOM, MUIIEBON H
HKOJIOTUYECKON O€30IaCHOCTH, B PAa3BUTHH MEIULMHBI, O00ECIEYEHUH YCIIOBUN
YCHEWIHOTO TpyJa M SKOJIOTMYECKH KOM(OPTHOM JKM3HM KaXKIOro 4ieHa
00I11eCTBA;

€CTECTBCHHO-HAYYHOW TPAMOTHOCTH: TOHHUMAHHUS CYIIHOCTH METOJIOB
MO3HAHMS, HUCIIOJIb3YEMbIX B €CTECTBEHHBIX HAayKax, CIIOCOOHOCTH HCIOJIb30BaTh
MoJTlydyaeMble 3HAHUA I aHaiu3a U OOBSCHEHUS SIBICHUN OKPY)KAIOIIETO MUpa U
IPOUCXOAAIINX B HEM U3MEHEHUHN, YMEHHUS JIelaTh 000CHOBaHHbBIE 3aKIIOUEHUS Ha
OCHOBE HAyuyHbIX (AKTOB M UMEIOUIMXCA JAHHBIX C LEJIbI0 IOJTyYEHHUs
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSATEIBHO WCIIOJIb30BaTh XUMHYECKHE 3HAHHS IS
pelieHust npo6JyieM B peasibHbIX )KU3HEHHBIX CUTYAILIUAX;

MHTepeca K NO3HAHUIO U UCCIIeI0BATEIbCKON AESITENIbHOCTH;

TOTOBHOCTH U  CHOCOOHOCTM K  HEMPEphIBHOMY  OOpa30OBaHHUIO |
caM000pa30BaHUI0, K AaKTUBHOMY IIOJyYE€HHIO HOBBIX 3HAHWHA 1O XHMHH B
COOTBETCTBHUH C KU3HEHHBIMU MTOTPEOHOCTSIMU;

WHTEpeca K OCOOCHHOCTAM TpyAa B pasNu4HbIX chepax nmpodeccruoHaabHOM

JESATEIBbHOCTH.
METAIIPEIMETHBIE PE3YJIBTATBI

MetanpeameTHble pe3ynbTaThl OCBOCHUsI y4eOHOTO MpenMera « XUMHUs» Ha
YPOBHE CpeJIHEro 00111ero 00pa3oBaHus BKIIOYAIOT:

3HayuMble A1 (OPMHUPOBAHHSA  MHUPOBO33pEHHUS  OOyyaroumxcs
MEXIUCIUIUIMHAPHBIE (MEXIPEIMETHbIE) OOIIeHayYHbIE MOHATHUS, OTpa)Karouue
LEJIOCTHOCTh HAyYHOM KapTHUHbBl MHUpa M CHEUUPUKY METOJO0B TMO3HAHUS,
UCIIOJIB3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, SHEPIHsl, SIBJICHUE,
IpOLECC, CUCTEMA, HAyYHBIA (DAaKT, MPUHIIUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, Uccle0oBaHue, HAOIIOEHUE, U3MEPEHUE, SKCIIEPUMEHT U JIpYTHUE);



yHHUBEpCaJbHble y4eOHBbIE NEHUCTBUS (IMO3HABATENIbHbIE, KOMMYHUKATHUBHEIE,

PETyJISTUBHBIE), o0ecrneunBaroIIne dbopmupoBanue (GYyHKIIMOHATHHON
TPaMOTHOCTH M COITMAIbHOM KOMITETEHIIUU 00y4YaronXCs;
CIIOCOOHOCTh o0yyaromuxcs UCTIOJIb30BaTh OCBOCHHBIE

MEXIMCIMIUITMHAPHBIC, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEpPCAIbHbIC y4YEeOHBIC
JIEUCTBUS B IIO3HABATEIIBHOW U COLIMAIIBHOM MPAKTHUKE.

MeranpeaMeTHble pe3yabTaThl OTPAXKAOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHHKATHBHBIMA U  PETryJSTUBHBIMU
NEUCTBUSIMU.

OBJaanenne YHUBEPCAJTbHBIMH Y4eOHbIMU MO3HABATEJIbHBIMU
NefCTBUSIMM:

1) 0a3oBble JIOrHYecKHUe JTeCTBUS:

CaMOCTOATENLHO  (QOpMyJNIHMpOBaTH W aKTyaJlIM3UpoOBaTh  MpoOJemy,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONpPEAEHATh LENU JIEITEIbHOCTH, 3aJaBas IapaMeTpbl W KPUTECPUH HX
JIOCTHXKEHUS, COOTHOCUTD PE3YJITATHI ACATEIIBHOCTHU C MOCTABICHHBIMU LIEJISIMU;

MCIOJIb30BaTh MPU OCBOCHUW 3HAHWM NPUEMBI JJOTMYECKOTO MBIIIJICHUS —
BBIJICIISITh XapAKTEPHbIE MPU3HAKU MOHITUH M YCTAaHABIMBATH MX B3aHUMOCBS3b,
UCITI0JIb30BAaTh COOTBETCTBYIOIINE TOHSTHS JIJIsl OOBSICHEHUSI OTJEIBHBIX (PAKTOB U
SIBIICHUI;

BHIOMpaTh OCHOBAHUSI U KPUTEPUU A KJIAacCU(PUKAIIMU BEIIECTB M
XAMUYECKUX PEAKIIHIM;

YCTaHaBJIMBATh MPUYMHHO-CJIEACTBEHHbIE CBSI3U MEXIYy H3y4aeMbIMU
SBJICHUSIMU;

CTPOUTH JIOTMUECKUE PACCYXJICHHUS (MHIAYKTUBHbBIC, JI€IYKTHUBHbBIE, IO
aHAJIOTUM), BBISIBJISTh 3aKOHOMEPHOCTU U TMPOTHUBOPEUYHUS B paccMaTPUBAEMBIX
SBJICHUSIX, (DOPMYITUPOBATH BHIBOJIBI U 3aKITIOUEHUS;

IPUMEHATH B MPOLIECCE MO3HAHUSA, UCIIOIb3yEMBIE B XUMUU CHUMBOJINYECKUE
(3HaKOBBIE) MOJICIIH, MPEOOPA30BHIBATH MOJICJILHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CHMMBOJI) DJJIEMEHTa, XUMHUYeckas (opmylia, YpaBHEHHE XUMHUYECKOU
peakiuu — TMpU PEHICHWH Y4eOHBIX MO3HABATEIBHBIX W TPAKTUUECKUX 3ajad,
MPUMEHSTh Ha3BaHHbIE MOJEJIbHBIE MPE/ICTABICHUS ISl BBISIBICHUS] XapaKTEPHBIX
MPU3HAKOB U3y4Ya€MbIX BEIIECTB U XUMUUYECKUX PEAKIIHA.

2) 0a30BbI€e MCCJIEI0BATEIbCKHE HeliCTBUSA:

BJIaJIETh OCHOBAMHU METOJIOB HAYyYHOTO IO3HAHUS BEIIECTB U XUMHYECKUX
pEeaKUunii;

dbopMyTUpPOBATH MENN U 3a/1a91 UCCIICIOBAHMS, UCTIOIB30BATh MMOCTABIICHHBIC
U CaMOCTOSITETLHO C(OpPMYyIUPOBAaHHBIE BOIMPOCH B KAa4eCTBE HHCTPYMEHTA



MO3HAHMUSI U OCHOBBI JUIsi (DOPMHUPOBAHMS THUIOTE3bI MO MPOBEPKE MPABUIBLHOCTH
BBICKA3bIBAEMBIX CYXJICHUN;

BJIAJETh HABBIKAMU CAMOCTOSTEIBHOIO IUIAHUPOBAHUS M IPOBEACHMS
YYEHHUUECKUX HKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHS HAOMIOJATh 3a XOJ0M
mpoliecca, CaMOCTOSITENIbHO IMPOTHO3UPOBATh €ro pe3ysbTar, (HopMyIHpoBaTh
000O0IIEHHS ¥ BBIBOABI OTHOCUTENFHO IOCTOBEPHOCTH PE3YyIbTaTOB UCCIEAOBAHNS,
COCTaBJISITh OOOCHOBAHHBIN OTUYET O POAETaHHOM padoTe;

npuoOpeTaTh OMNBIT YYEHUYECKOM HCCIEeNOBATENLCKOW U MPOEKTHOM
NESATEIbHOCTH, MPOSBIATH CIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEILHOMY
MOMCKY METOJIOB pEHICHUS MPaKTUYECKUX 3ajlay, NPUMEHEHHUIO pa3IuYHbIX
METO/IOB [TO3HAHHS.

3) pabora ¢ uHpopmMaumei:

OPUEHTHPOBAThCSI B PA3JIMYHbIX HCTOYHUKAX HH(poOpMauuu (Hay4yHO-
HOMYJISIpHAsl JUTepaTypa XMMHUYECKOTO COJIEpP)KaHHWs, CIPaBOYHBIE IOCOOus,
pecypcbl MHTepHeTa), aHanu3upoBaTh MH(DOPMALMIO PA3IMYHBIX BHIOB U (opM
IIPE/ICTaBIICHNUS, KPUTHUYECKH OLICHUBATh eé JIOCTOBEPHOCTh U
HEMPOTHUBOPEUUBOCTH;

(GopMyJIMpOBaTh 3alpOChl U MPUMEHATh Pa3JIMYHbIE METOAbl MPU TOUCKE U
orbope wuHpoOpMaluMU, HEOOXOAUMON Uil BBINOJHEHUS Y4eOHBIX 3ajad
OIPEIEIIEHHOTO TUIIA;

npuoOpeTaTh OMBIT HWCHOJIB30BaHUS HH(POPMAIMOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOTHM U Pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpATh  ONTUMaIbHYIO  (OpMYy  TpEACTaBICHUS
uHdopmaruu (cxembl, rpaduKH, TUarpaMMbl, TaOJIUIIBI, PUCYHKU U JPYTHE);

UCIIOJIb30BaTh HAyYHbIM SA3BIK B KayeCcTBE CpeAcTBa Npu paboTe C
XUMUYECKON uH(pOpMaIMell: NPUMEHATh MEXIpeAMeTHble ((usunyeckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIBI, (hOpMYJIbl, a0OpeBUATYPHI, HOMEHKIIATYPY;

UCIOJIB30BaTh U NPeoOpa3oBbIBaTh 3HAKOBO-CHUMBOJMYECKHE CPEACTBA
HaIJISIHOCTH.

Ogi1aieHHe YHHUBEPCAJIbHBIMA KOMMYHUKATHUBHBIMH JA€HCTBUSIMM:

3aJlaBaTh BOIPOCHI IO CYHIECTBY OOCY>KJaeMOIl TeMbI B XOJI€ AUAJIOTa W/UIU
JTUCKYCCUM,  BBICKa3bIBaTh  HJEH, (OPMYyJIHpPOBATb CBOU  MPEMAJIOKEHUS
OTHOCHUTEJILHO BBITIOJHEHUS MPEJIOKEHHOM 3a/1a4u;

BBICTYNATh C MpE3EHTAlell pe3yJbTaTOB IMO3HABATENBHOW JESITEIbHOCTH,
MOJIYYEHHBIX CAMOCTOSATENbHO WJIM COBMECTHO CO CBEPCTHUKAMU MPH BBITIOJHEHUN
XUMHUYECKOT0 3KCIIEPUMEHTa, MPAKTHUECKONH pabOThl MO MCCIEIOBAaHUIO CBOWCTB
U3y4aeMbIX BEILECTB, peajln3alui y4eOHOro npoekTa u (OpMyJIUpOBaTh BHIBOIBI
o pe3yjbTaTaM NPOBEAEHHBIX HCCIEAOBAHUN MyTEM COTJIACOBAaHUS MO3ULUN B
X0J1€ 00CYXIeHUSI 1 0OMEHAa MHEHUSIMH.



OByaieHHe YHMBEPCAJIbHBIMH PeryJISTHBHBIMHU ACHCTBUAMM:

CaMOCTOATENIbHO IUJIAHUPOBATh M OCYILECTBISATh CBOI I103HABATENIBHYIO
NEeATEIbHOCTh, Onpenessis €€ Leaud M 33Jauyd, KOHTPOJIHMPOBaTh M IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh IIpe/laraéMblii aJrOpUTM AEUCTBUI 1pH
BBINIOJJTHEHUM Y4E€OHBIX UM HCCIENOBATEIbCKUX 3ajad, BbIOMpaTh Haubosee
3¢ (GEeKTUBHBI CHOCOO HMX peIIeHUs ¢ Y4ETOM TOJMYyYeHHUS HOBBIX 3HAHUU O
BEILECTBAX U XUMHYECKUX PEAKIIHSIX;

OCYLIECTBJISATh CAMOKOHTPOJIb CBOEH JEATEIBHOCTH HA OCHOBE CaMOAaHaJIu3a
Y CaAMOOLICHKH.

HPEIMETHBIE PE3YJIbTATDBI

10 KVIACC

[IpeameTHBIE pe3ynbTaThl OCBOEHHS Kypca «OpraHudeckas XUMUS»
OTpaXaror:

c(hOpMUPOBAHHOCTh  MPEACTABICHUM O XUMHUUYECKOM  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOM KapTUHBI MHpA, POJIM XUMHUU B TIO3HAHUU SBJICHHUU
Opupoasl, B  (QOPMUPOBAHUU MBIIUICHUS U  KyJbTYPhl JIMYHOCTH, €€
(GYHKIMOHAIBHON IPaMOTHOCTH, HEOOXOIMMOM JIsl pelIeHHs] IPAKTUYECKUX 3a]1a4
U 3KOJIOTHYECKHM OOOCHOBAHHOI'O OTHOLIEHUS K CBOEMY 3/I0POBBIO M MPUPOIHOMN
cpene;

BJIAJCHUE  CUCTEMOM  XUMHUYECKUX  3HAHUWA, KOTOpas  BKJIKOYAET:
OCHOBOITOJIATAKOIINE TOHATHS (XMMHYECKHI DJIEMEHT, aToM, JJEKTPOHHAas
000JI0UKa aToMa, MOJIEKYJIa, BaJICHTHOCTb, 3JIEKTPOOTPULIATEIbHOCTh, XUMUYECKas]
CBSI3b, CTPYKTypHasi dopmyna (pa3BEpHYTas U COKpall€HHAs), MOJb, MOJISIpHAs
Macca, MOJIIPHBIM 00BEM, YIJIEPOJHBIN CcKeneT, (yHKIHOHANbHAs TpymIa,
paauKai, U30Mepus, U30MEPBI, TOMOJIOTHYECKHUI P, TOMOJIOTH, YIJIEBOJOPOIbI,
KHCIIOPOJ M Aa30TCOJEpXkAIIME COEAMHEHHUS, MOHOMED, IOJMMEpP, CTPYKTYpHOE
3B€HO, BBICOKOMOJIEKYJISIPHBIE COEMHEHUS); TEOPUH U 3aKOHBI (TEOpUs CTPOECHUS
opranndeckux BemiecTB A. M. byTiepoBa, 3aKOH COXpaHEHHsI MACChl BELIECTB);
3aKOHOMEPHOCTH, CHUMBOJIMYECKUN SA3BIK XWMHUU; MHUPOBO33PEHUECKUE 3HAHUS,
JeXallue B OCHOBE NOHMUMAaHUS NPUYMHHOCTA M CUCTEMHOCTH XWUMHUYECKHX
SBIICHUHM, (PAKTOJOTUYECKUE CBEACHHUS O CBOWCTBAaX, COCTaBe, IMOJIYYCHHH U
0e30MacHOM HCIOJIb30BAHUM BAXXHEHIIUX OPraHMYECKUX BEIIECTB B OBITY U
MPaKTUYECKOMN AESTEIbHOCTH YEJIOBEKa;

chOpMHPOBAHHOCTh YMEHHI BBISBIISATh XapaKTEPHbIE MPU3HAKU TIOHSITHH,
YCTaHABJIMBAaTh MUX B3aWMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOILME MOHITHUS NpPHU
ONMCAHUM COCTaBa, CTPOCHHUS U MTPEBPALLIECHUI OPTraHUYECKUX COEANHEHU;



c(hOpPMHPOBAHHOCTh YMEHHI HCIIOJIH30BAaTh XUMHUYECKYH) CHMBOJIUKY IS
COCTABJICHHMSI MOJICKYJISIPHBIX W CTPYKTYPHBIX (pa3BEPHYTOH, COKpAIIEHHON)
bopMynT OpraHMYECKHWX BEIIECTB W YPaBHEHUH XUMHUYECKUX PEAKIUH,
U3rOTaBIMBATh MOJEIA MOJIEKYJ OPraHMYEeCKUX BEIIECTB JUISl MJUTIOCTPALMHM HX
XUMHUYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHUS;

c(hOpPMHPOBAHHOCTh YMEHUN YCTaHABIMBATH MPUHAIJIC)KHOCTh HW3yUCHHBIX
OPTraHWUYECKUX BEIIECTB 10 HX COCTaBY M CTPOCHHUIO K OIPEACIEHHOMY
KJIacCy/Tpynne CcoequHEHUuN (yriIeBOJOPOAbl, KHUCIOPOA U a30TCOJAEpPKaIIUe
COCJIMHEHHUS, BBICOKOMOJICKYJISIDHBIE COCAMHEHMS), JaBaTb KM Ha3BaHUS II0
cucremarndeckord HomeHkiarype (IUPAC), a Takke NPUBOIUTH TPUBUAJIbHBIC
Ha3BaHUS OT/ACIBHBIX OPraHWYECKUX BEIICCTB (ITWICH, MPOTMMICH, alleTUJICH,
ATWJICHTJIMKONb, TNHIECPUH, (eHOoN, (HOopMabIeTH I, aleTaabICTHI, MypaBbUHAS
KHCIIOTa, YKCYCHAsl KUCJIOTa, OJICMHOBAsI KUCJIOTA, CTEAPUHOBAsI KUCIIOTA, TIIF0K03a,
bpykTO3a, Kpaxmall, IeJUII0I03a, TJIUIHH);

c(OPMHPOBAHHOCTh YMEHHS OINPEACISATh BHABl XHUMHYECKOW CBSI3H B
OpPTaHUYECKUX COSAUHEHUSIX (OJMHAPHBIC U KPATHBIC);

c(OPMHPOBAHHOCTh, yMEHUS TPUMCHATH TOJOKCHHUSI TEOPUU CTPOCHHUS
opranndeckux Bemects A. M. byTiepoBa aiis o0bICHEHHS 3aBUCUMOCTH CBOWCTB
BEII[ECTB OT X COCTaBa M CTPOCHUS; 3aKOH COXPAHEHHS MacChl BEILIECTB;

chOpPMHPOBAHHOCT,  YMEHHHA  XapakTEpPU30BaTh  COCTaB, CTPOCHHE,
bu3MYeCKue M XUMUYECKHE CBOWCTBA THUIMYHBIX MPEACTABUTEIICH pPa3TUIHBIX
KJIACCOB OPraHMYECKUX BEIIECTB (METaH, 3TaH, ATWJICH, MPOIUJIEH, alleTUJIeH,
Oyramuen-1,3, metunOyramuen-1,3, GeH30JI, METAaHOJ, ATAaHOJ, STHUJICHIJIUKOJIb,
TIIALEPUH, (PEHOJI, aleTalbJIerua, MypaBbHHAsl M YKCYCHas KHUCIOTBHI, TIIOKO3a,
Kpaxma, IeJUTI0NI03a, aMHHOYKCYCHAsI KHCIIOTA), MILTIOCTPUPOBATH TEHETHIECKYTO
CBS3b MEXKIYy HUMH YPaBHEHUSMH COOTBETCTBYIOIIUX XUMHUYCCKUX PEAKIUHA C
HCITIOJIb30BAaHUEM CTPYKTYPHBIX (DOPMYIT;

c(hOpMHPOBAHHOCTh YMEHHUSI XapaKTEPU30BATh UCTOUYHUKH YTIIEBOJOPOIHOTO
ChIpbsi (HeTh, MNPUPOAHBIA Tra3, YyTojb), CIHOCOOBI HUX MEpepadbOTKH U
MPaKTUIECKOE IPUMEHEHHUE TIPOAYKTOB IepepadoTKH;

c(OPMHPOBAHHOCTh YMCHHUHM TIPOBOJUTH BBIYUCICHHUS 110 XHUMHYECKHM
ypaBHEHUSIM (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOTO BEIIECTBA WJIM MPOIYKTa
peakiuu MO W3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJIHOTO M3 HCXOTHBIX
BEIIECTB MJIU TPOAYKTOB PEaKITHH);

c(hOpMUPOBAHHOCTh YMEHHMU BJIaJCTh CHUCTEMOW 3HAHUU 00 OCHOBHBIX
METO/IaX HAYYHOTO MO3HAHUS, UCTIOJIB3YEMbIX B XUMUU TIPH U3YUYEHUHU BEIIECTB U
XUMUYECKUX SBJICHHUN (HAOII0IeHNE, N3MEpPEHNE, SKCIICPUMEHT, MOJICJIUPOBAHUE),
WCIIOJIb30BAaTh CHUCTEMHBIE XWMHUYECKHE 3HAHUS Uil TPUHATHS pEIIeHUN B



KOHKPETHBIX JKU3HEHHBIX CHUTyallusiX, CBS3aHHBIX C BEIIECTBAMU U UX
MIPUMEHECHUEM;

c(hOpPMHPOBAHHOCTh YMEHHI COOJIIO/IaTh TIPaBUIIA TTOJIH30BAHUS XUMHYECKOM
NOoCyJI0il ¥ JabopaTOpHBIM OOOpYJOBaHUEM, a TaKKe MpaBuia OOpalleHus ¢
BEIIECTBAMHU B COOTBETCTBHHM C MHCTPYKIHUSMH IO BBIIOJHEHUIO JIA0OPATOPHBIX
XUMHUUYECKHUX OTBITOB;

c(OPMHPOBAHHOCTh YMEHHUH ITUTAHUPOBATH W BBHITIOJHATh XUMHYECKHMA
HKCIIEPUMEHT (TIPEeBpAILEHUS OPraHUYECKUX BEIIECTB MPU HArPEBAHUHU, MTOTYUEHUE
STUJIEHA W W3YYEHUE €ro CBOWCTB, KAUYECTBEHHBIC PEAKIUU OPraHUYECKUX
BEIIIECTB, JCHATypalusi OCJIKOB MPU HArpeBaHUU, I[BETHHIC PEAKIMU OEIKOB) B
COOTBETCTBHUM C TMpPaBWJIAMU TEXHUKHA O€30MaCHOCTH TMpu OOpalieHuu C
BEIIECTBAMH M JAOOPATOPHBIM OOOpPYJOBaHUEM, MPEICTABIATh PE3YJIbTATHI
XUMHUYECKOTO JKCIIEPUMEHTa B (OpME 3aluCU YpPaBHEHUH COOTBETCTBYIOLIMX
peakuuii u GopMyIMpPOBATH BEIBOIBI HA OCHOBE ATUX PE3YJIbTaTOB;

c()OPMHPOBAHHOCTh YMEHUM KPUTUYECKH AHAIMU3UPOBATH XHUMUYECKYIO
uH(pOpMaIMIO, MOJYYaeMYyK U3 pa3HbIX HCTOYHUKOB (CpEACTBA MacCOBOM
uHpopmanuu, THTEpHET U Apyrux);

C(OPMUPOBAHHOCTb ~ YMEHHUH  COONIOATh  MpaBUiIa  IKOJOTUYECKU
1EeJIecOo00pa3HOro MOBEAEHUS B OBITY U TPYAOBOH JEATEIBHOCTH B IEJIAX
COXPAaHEHMSI CBOETO 3JI0POBBbS M OKPYKAIOIIEH IPUPOIHON CpEeIbl, OCO3HABATH
OMACHOCTh BO3JICUCTBUSI Ha KUBBIE OPraHU3MbI OIPEACIEHHBIX OPTaHUYECKUX
BEIECTB, MOHUMasi cMbica mokazatens [IJIK, moscHsaTh Ha mpumepax crocoObl
YMEHBIIICHUSI W TMPENOTBPACHUsI KX BPEIHOIO BO3ACHCTBHS HA OpPraHU3M
YeJI0BEKa;

JUIsi 00yYaroumxcsi ¢ OrpaHUYEHHBIMH BO3MOXKHOCTSIMHM 3JI0POBbSI: YMEHUE
IPUMEHATh 3HAHHUSI 00 OCHOBHBIX JOCTYIIHBIX METOJAaX IO3HAHUS BEIIECTB M
XUMHUUYECKHUX SIBICHUM;

JUISL CIIETBIX M CJIA0OBUIAIIMX OOYyYaroUIMXCsA: YMEHHE HCIIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. Bpaiins njs 3anucu XUMUYECKUX

dbopmy.
11 KJIACC

[IpenmeTHble pe3ynbTaThl OCBOEHUS Kypca «OOmass u HeopraHumdeckas
XAMUS» OTPaXKaroT:

c(hOPMHUPOBAHHOCTh  MPEJCTABICHHH: O XUMHYECKOM  COCTaBIISIOMICH
€CTECTBCHHO-HAYYHOM KapTUHBI MHPA, POJIM XUMHU B TO3HAHUU SIBJICHUH
npupojbl, B (GOPMUPOBAHWU MBIIUICHUS U KyJIbTYpbl JIMYHOCTH, €€
(GyHKIIMOHATFHOM TPAMOTHOCTH, HEOOXOIUMOM s peIeHUs MPAKTUYECKHUX 3a/1a4



U 9KOJIOTHYECKH 0OOCHOBAHHOTO OTHOIIEHHSI K CBOEMY 3/IOPOBBIO M MPHUPOJAHOMN
cpene;

BJIAJCHUE  CHUCTEMOM  XUMUYECKHX  3HAHHUWA, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIATAIOIIME TOHATUS (XMMHYCCKUI 3JIEMEHT, aToM, u3ortom, S-, p-, d-
AJIEKTPOHHBIE OpOWTAIM aTOMOB, HWOH, MOJIEKYJa, MOJIb, MOJISIPHBIM OOBEM,
BaJIEHTHOCTb, 3JEKTPOOTPHULIATEIBHOCT, CTENEHb OKHCIICHUS, XUMUYECKasi CBA3b
(KOoBaJIeHTHAas, MOHHAsI, METAILIMYECKAsl, BOAOPOAHAS ), KPUCTAIIIMYECKAsl pEIIETKA,
TUIBl ~ XUMHUYECKUX  pPEAKIUH, pacTBOp, OJICKTPOJIUTHI,  HEIIEKTPOIUTHI,
ANEKTPOJIUTUYECKAsT JUCCOLMAIUS, OKHUCIHUTENb, BOCCTAHOBUTEIb, CKOPOCTh
XUMUYECKON pEeaKIuu, XUMHUYECKOE pPABHOBECHE); TECOPUU U 3aKOHBI (TEOpHs
AIEKTPOJUTHYECKON Juccolmannu, nepuoanueckuii 3akon JI. M. Menneneesa,
3aKOH COXPaHEHUSl MacChl BEILECTB, 3aKOH COXPAaHEHUS M MPEBPAIICHUS SHEPruu
Py XUMUYECKUX PEAKIHUAK), 3aKOHOMEPHOCTH, CHMBOJUYECKUN S3bIK XUMUH,
MHUPOBO33PEHUYECKUE 3HAHUSA, JIEKAIIUE B OCHOBE IMOHMUMAaHUS MPUYUHHOCTH U
CHUCTEMHOCTH XMUMHYECKHX SIBICHHUU, (PAKTOJOTUYECKHE CBEICHUS O CBOMCTBAX,
COCTaBE, MOJIYYEHUH U 0€30M1aCHOM HCIOJIb30BAHUH BAKHEUIIUX HEOPTaHUYECKUX
BEILECTB B OBITY U IPAKTUYECKOM IESITEIIbHOCTH YEIIOBEKA;

c(hOpMHPOBAHHOCTh YMEHUI BBISBIISATh XapaKTEPHbIE MPU3HAKU TOHSITHH,
yCTaHABJIMBATh UX B3aMMOCBS3b, MCIOJIB30BaTh COOTBETCTBYIOIIME TMOHITHUS MPU
OTMCAaHWH HEOPTAHNYECKUX BEIIECTB U UX MPEBPAIICHUIA;

c(OpMUPOBAHHOCTh YMEHMI HCHOJIH30BaTh XUMHYECKYIO CHUMBOJIUKY IS
coctaBieHuss (OpPMYJ BEIIECTB H YPAaBHCHHM XMMHYECKUX  PEAKIUH,
cuctematudeckyto HomeHknatypy (IUPAC) u TpuBnanbHbie Ha3BaHUSI OTIAEIBHBIX
HEOPTaHWYECKUX BEIIECTB (YrapHbld Ta3, YIJIEKUCIBIM ra3, aMMHak, TaméHas
U3BECTb, HETAIEHAS U3BECTh, MUTHEBAs COMIA, TUPUT U IPYTHE);

c(OpPMHPOBAHHOCTh YMEHUI OINpPEAENIATh BaJEHTHOCTh U CTENEHb OKUCIICHUS
XUMUYECKUX DJIEMEHTOB B COCIMHEHUSIX PA3IMYHOTO COCTaBa, BUJ XUMHYECKOU
CBsI3M (KOBaJEHTHAsl, MOHHAsS, METAJNINYECKasi, BOJOPO/IHAS) B COCTUHEHUAX, TUIT
KPUCTAJUIMYECKOW PEIIETKH KOHKPETHOrO BEllecTBa (aTOMHAas, MOJIEKYJIsIpHas,
WOHHAs!, METAJUTMYECKas), XapakTep cpeibl B BOJAHBIX pacTBOpPaxX HEOPTaHUYECKUX
COCIUHECHUM,

chOpMHPOBAHHOCTh yMEHUHN yCTaHaBIMBAThH MPUHAIICKHOCTh
HEOPraHWYECKUX BEILIECTB IO HX COCTaBY K OIpeAeaEHHOMY KIaccy/Tpyrie
COEJIMHEHU (MPOCThIE BEIIECTBA — METAUIbl U HEMETAJUIbI, OKCUbI, OCHOBaHUS,
KHUCIJIOThI, aM()OTEpHbIE THAPOKCUIBI, COJIH);

c(hOpMHPOBAHHOCTh YMEHHUI PACKPBIBATh CMBICI MEPUOANIECKOro 3axkoHa /1.
N. MenneneeBa 1 IEMOHCTPUPOBATh €r0 CUCTEMATU3UPYIOIIYIO, OOBSICHUTEIBHYIO
Y TIPOTHOCTHYECKYIO (DYyHKIINU;



c(OPMUPOBAHHOCTh YMEHHM XapaKTepU30BaTh DSJIEKTPOHHOE CTPOCHHUE
aTOMOB XUMHUYECKHUX »3JeMeHTOB |—4 mnepuonos Ileproanueckoil cHUCTEMBI
xumuaeckux snemeHToB JI. M. MeHnueneeBa, WCHONB3ys NOHATHA «S-, P-, d-
AIEKTPOHHBIE opouTanmy, «IHEPreTUYECKUE YPOBHUY, OOBSCHSTH
3aKOHOMEPHOCTH M3MEHEHUSI CBOMCTB XMMHUYECKHX DJIEMEHTOB U UX COEAMHEHUN
1o nepuoaaM u rpynnam llepuonnueckon cucremel XUMUYECKHX 351eMeHTOB []. U.
Meneneena;

chOpMHUPOBAHHOCTh YMEHHMM  XapaKTepu3oBaTh (OMUCHIBATh)  OOIIIHE
XUMUYECKHE CBOWCTBA HEOPraHMYECKUX BEIIECTB  PA3JUYHBIX  KJACCOB,
MOATBEPAKAATh CYIIECTBOBAHUE T€HETHUYECKOW CBSA3M MEXKIY HEOPraHWYECKUMU
BEILIECTBAMH C IIOMOIIBIO YPABHEHNH COOTBETCTBYIOINX XUMUYECKUX PEAKLUN;

c(OPMHPOBAHHOCTh YMEHHS KIACCU(DHUIMPOBATH XUMHUYECKHUE PEAKLUU I10
pPa3IMYHBIM IMpHU3HAKaM (YUCIy M COCTaBy pEarupyrollydx BELIECTB, TEIJIOBOMY
3pdeKTy peakuuu, U3MEHEHUIO CTETEHEH OKUCICHHS AJIEMEHTOB, 0OpaTUMOCTH
peakiliy, YYaCTHIO KaTaanu3aTropa);

c(OPMHPOBAHHOCTh YMEHHI COCTABJISTh YPAaBHEHHUS DPEAKLHUA Pa3TUUHBIX
THUIIOB, MOJHBIE U COKPAUIEHHBIE YPABHEHHS PEAKIIMi HOHHOTO OOMEHA, YUYUThIBas
YCJIOBUS, IIPU KOTOPBIX 3TH PEAKLIMU UAYT 10 KOHLIA;

C(OPMUPOBAHHOCTb YMEHUI MPOBOJUTH PEAKIMH, IOATBEPKIAIOIINE
KAUYECTBEHHBI COCTAaB pPAa3JIMYHBIX HEOPTraHWYECKUX BEIIECTB, PACIO3HABATH
ONBITHBIM ITYTEM HOHBI, IPUCYTCTBYIOIIHNE B BOAHBIX PACTBOPAX HEOPTaHUYECKUX
BEILIECTB;

C()OPMUPOBAHHOCTh ~yYMEHHMH  pPACKpPbIBaTh CYIIHOCTb  OKHCJIMTEIBHO-
BOCCTAaHOBUTEJIbHBIX PEAKLUN MMOCPEICTBOM COCTaBJICHMSI 3JIEKTPOHHOTO OaslaHca
ATUX PEAKLINM;

c(OpPMHPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XMMHYECKOM
peaxkuy OT Pa3IMYHbIX (AKTOPOB; XapaKTep CMEIIEHUS XMMUUECKOTO PaBHOBECHUS
B 3aBUCMMOCTH OT BHeITHEero Bo3aenicteus (nmpunuui Jle [larense);

c(OPMHPOBAHHOCTh YMEHUM XapakTEepU30BaTh XWUMUYECKHE IIPOLECCHI,
JeXKalye B OCHOBE IPOMBIIUICHHOTO IOJYYEHHsS] CEPHOM KHCIIOTHI, aMMHAKa, a
TaKke CPOPMUPOBAHHOCTH NPEACTaBICHUNA 00 OOIIMX HAy4YHBIX NPUHLHUINAX WU
HKOJIOTUYECKUX MPOOIeMaxX XUMUYECKOTO MMPOU3BOJICTBA;

c(OPMUPOBAHHOCTh YMEHHUI NPOBOJUTH BBIYUCICHUS C HCIOJIB30BAHUEM
MOHATHUSL «MaccoBasi J10Jsl BEUIECTBA B PAcTBOPE», OOBEMHBIX OTHOILIEHUN Ta30B
IpU XUMHYECKUX PEaKIMSIX, MacChl BEIIeCTBa WM 00bEMA Ta30B MO U3BECTHOMY
KOJIMYECTBY BELIECTBa, Macce Wi O0BEMY OJIHOTO M3 YyYaCTBYIOUIMX B peakUUu
BEIIECTB, TEIJIOBOrO 3¢ (deKkTa peakuud Ha OCHOBE 3aKOHOB COXPAHEHHsI MacChl
BEILIECTB, IPEBPALICHUSA U COXPAHEHUS DHEPTUU;



c(OpMUPOBAHHOCTh YMEHHI COONIOAATH MPaBUiia MOJIb30BAHUS XUMHUECKON
nocyAod M 1abopaTopHBIM O0OpYyIOBaHMEM, a TaKXkKe IpaBuiia OOpalleHus C
BEILECTBAMH B COOTBETCTBHM C MHCTPYKLUHSMH MO BBITOJHEHHIO JTA0OPATOPHBIX
XMUMHUYECKUX OIBITOB;

C()OPMUPOBAHHOCTh YMEHHUI IJIAHUPOBaTh M BBINOJHATH XUMHUYECKUHI
HKCIIEPUMEHT (pa3JI0KEHUE IMEPOKCHIAa BOAOPOJAa B MPUCYTCTBUU KaTalld3aTopa,
ONpENEIEHUE Cpeabl PpPacTBOPOB BEMIECTB C IMOMOLIBIO  YHUBEPCAIBHOIO
WHAMKATOpa, BIUSHUE PA3IMYHBbIX (PAKTOPOB HA CKOPOCTh XUMHUYECKOW peakllvu,
peakuuu MOHHOrO OOMEHa, KaueCTBEHHbIE peakluu Ha cyibdar-, kapOoHAT- U
XJIOPU-AaHUOHBI, HA KaTUOH aMMOHMS, PEILICHHE SKCIIEPUMEHTAIBHBIX 3a7ad I0
TeMaMm «Metaiey u «Hemeramib») B COOTBETCTBHM C NPAaBWIAMH TEXHUKU
0e30MacHOCTH NIPU OOPAILEHUHN C BEUIECTBAMHU U JJAOOPATOPHBIM 000PYIOBAaHUEM,
IOPEICTaBISATh pPE3yJbTaTbl XUMHUYECKOIO 3KCIepuMeHTa B (opme 3amucu
YpaBHEHUH COOTBETCTBYIOLIMX PEAKIUI W (OpMYJIMPOBATH BBIBOJBI Ha OCHOBE
ITUX PE3YJIbTATOB;

c()OPMHPOBAHHOCTh YMEHUN KPUTUYECKH AHAIMU3UPOBATH XHUMUYECKYIO
uH(pOpMaIMIO, TMOJY4YaeMyK U3 pa3HbIX HCTOYHUKOB (CpEICTBa MacCOBOM
KOMMYHHUKaIuu, UHTEepHET U Ipyrux);

C(OPMUPOBAHHOCTh ~ YMEHHUH  COONIOATh  MpaBWUiIa  IKOJOTUYECKU
LEJeCO00pa3HOro TMOBEIEHUS B OBITY W TPYIOBOM JEATEIBHOCTH B LEIAX
COXpaHEHHUs] CBOETrO 3/I0POBbSl M OKPY’KaIOIIEW MPUPOJHON Cpenbl, OCO3HABATh
OIACHOCTbH BO3/CHCTBUS HA JKUBBIE OPTAHU3MBbI ONPEAECIEHHBIX BEIIECTB, IOHUMAs
cvpicnt mokazarens [IJIK, moscHsAT, Ha mpuMepax CHocoObl yMEHBIICHHUS H
IPENOTBPALICHUS X BPEIHOTO BO3JAEHCTBUS Ha OPTaHU3M YEJIOBEKA;

JUIsi 00yYarommxcsi ¢ OTPaHUYEHHBIMH BO3MOXHOCTSIMU 3/I0POBbSI: YMEHHUE
NPUMEHATh 3HAHHUSI 00 OCHOBHBIX JOCTYIHBIX METOJAX TMO3HAHUS BELIECTB M
XUMHUUYECKHUX SIBICHUM;

JUISL CIIETBIX M CJIA0OBUIAIIMX OOYyYaroUIMXCsA: YMEHHE HCIIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. Bpaiins njs 3anucu XUMUYECKUX

dbopmy.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbBbIE
HauMenoBanue pa3aesoB M TeM (uudpoBble)
Ne i/m P Konrposbnusie IIpakrnyeckue op
NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypchl
Pazgen 1. Teoperuyeckue 0CHOBbI OPraHUYECKOH XMMUM
[Ipenmer oprannyeckoit xumun. Teopus
P P P bubnuorexa [{OK
1.1 CTPOCHHUS OPTAHMYCCKUX COSAMHEHUN A. 6 0 1
https://myschool.edu.ru/
M. bytneposa
Hroro mo pazneny 6
Pa3znen 2. YrieBoaopoabl
bubnunoreka LIOK
2.1 [IpenenbHbIC YTIEBOAOPOABI — AJTKAHBI 4 0 1
ped Y HOPOA https://myschool.edu.ru/
59 HenpenenbHbie yrieBogopoOIbl: aaKEeHbI, 12 0 1 bu6mmoreka IIOK
' aJIKaIUCHBI, aJJKUHBI https://myschool.edu.ru/
bubmmoteka IIOK
2.3 ApoMaTH4eCcKHe yIieBOI0POIbI 4 0 0
P Y AOPOA https://myschool.edu.ru/
24 [IpupoaHbIE HCTOYHUKH YTIIEBOIOPOAOB U 6 1 0 bubmuoteka [IOK
' uXx nepepadoTka https://myschool.edu.ru/
Hroro no paszneny 26
Paznen 3. Kuciopoacoaepxaimue oprannyeckue coeIuHeHust
bubnunorexa LIOK
3.1 Cruptel. DeHon 6 0 1
p https://myschool.edu.ru/
39 Anbnerunsl. KapOOoHOBBIE KUCIIOTBI. 14 0 1 bubmuoteka [IOK

Crnoxubie 3¢upbl

https://myschool.edu.ru/



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

3.3 VriaeBoasl

bu6nunorexa LIOK

0 https://myschool.edu.ru/
Hroro no pazneny 26
Pa3pea 4. ‘A30Tconepmamne OpraHuYecKue coeIMHeHMs!
4.1 AMUHBI. AMUHOKUCIIOTHL. benku 6 BH6J?HOTeKa HOK
https://myschool.edu.ru/
Hroro no pazneny 6
Paspnean S. ‘BI)ICOKOMO.HeKy.J‘lﬂpHI)Ie CcOeJMHEeHUA
5.1 [Tnactmaccel. Kayuyku. Bonokna 4 ]i?::[ij?;;f;ﬁo]_oll.oe chu.ru /
Hroro no pasneny 4
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 66



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumenoBanmue pa3jaeioB H TeM uudpoBLIe
Ne /i P Konrpoabubie IIpakTuueckue (mpp )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
Pa3znen 1. Teopernueckue 0CHOBBI XUMUM
Crpoenue atomoB. [lepuoanueckuii 3akoH
bu6mmoreka [IOK
1.1 u Ileproamueckas cucTeMa XUMUYECKHX 6 0 0
https://myschool.edu.ru/
anemenToB . 1. Menaeneera
Crpoenue Bemectsa. MHoroo6pasue bubnuoreka [IOK
1.2 8 1 1
BEIIESCTB https://myschool.edu.ru/
bubmuorexa [JOK
1. X 12 1 1
3 HMITHECKHE peaKiitd https://myschool.edu.ru/
bubmuorexa [JOK
u 26
TOTo Mo pasAety https://myschool.edu.ru/
Paznen 2. Heoprannueckasi xumust
2.1 MeTtamisl 12 0 1 Bubmorexa IIOK
https://myschool.edu.ru/
2.2 Hemerauter 18 1 1 Bubmorexa IIOK
https://myschool.edu.ru/
CBs13b HEOPraHUYECKUX U OPTaHUYECKUX bu6nmoreka [JOK
2.3 4 0 0
BEIIECTB https://myschool.edu.ru/
bubmuorexa [JOK
n 34
TOTO Mo pasaery https://myschool.edu.ru/
Pa3znea 3. Xumus u :Kn3HL
3.1 XUMHUSA U KU3HD 8 1 0 bubmmorexa LOK

https://myschool.edu.ru/
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Hroro mo pazneny 8

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 66



IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
KosunvecTBO 4acoB JJIeKTPOHHbIE
Ne Hdara uudgposbie
Tema ypoka Koutposabubie IlpakTnyeckue
n/n Bcero H3yYeHUs o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
1 [Ipenmet opranuyeckoil XuMuu, e€ 9 0 0 bubnnoreka [HOK
BO3HUKHOBEHHE, PA3BUTHE U 3HAUCHHUE 02.09.2023  https://myschool.edu.ru/
Teopus ctpoeHUst OpraHUYEeCKUX
2 coequHenuniit A. M. bytieposa, eé 2 0 0 bubmmorexa HOK
A -V DYTTIEPOBd, 09.09.2023  https://myschool.edu.ru/
OCHOBHBIE MTOJIOXKEHUS
[IpencraBnenue o knaccuukanuu
3 OpraHn4ecKkux BemectBs. Homenknarypa 5 0 1 bubnuorexa [JOK
(cucremaTuveckas) U TpUBHAIIbHBIC 16.09.2023  https://myschool.edu.ru/
Ha3BaHUS OPraHUUYECKUX BEILECTB
4 AJIKaHBI: COCTaB M CTPOCHHUE, 9 0 0 bubnuorexa [JOK
TOMOJIOTUYECKHUH PsiJT 23.09.2023 | https://myschool.edu.ru/
5 Mertan u 5TaH — npocTenime 5 0 1 bubnuoreka [IOK
MPEACTaBUTENH AJIKAHOB 30.09.2023  https://myschool.edu.ru/
bu6mmoreka [IOK
6 A : i 2 0 0
FIRCHBL: COCTAB I CTPOCHHE, CBONCTRA 07.10.2023  https://myschool.edu.ru/
7 OTUieH U NpONUIeH — IpocTeiine 1 0 0 bubnuoreka [IOK
MIPEACTABUTEH AIKEHOB 14.10.2023  https://myschool.edu.ru/
IIpakTuueckas padora Ne 1. «Ilomyuenue bubnuoreka [IOK
8 . 1 0 1
ATUJICHA ¥l U3yYECHHUE €TO CBOWCTBY 14.10.2023  https://myschool.edu.ru/
9 Ankanuensl. byranuen-1,3 u 5 0 0 bubnnorexka [JOK
MeTunoytanuen-1,3. [Tonyuenue 21.10.2023  https://myschool.edu.ru/
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CUHTETUYECKOIO KayuyyKa U PE3UHBI

AJNKHUHBL: cOCTaB U 0COOEHHOCTH
CTPOEHUSA, TOMOJIOTUYECKUH PSIL.

bu6mmoreka [IOK

10 AueTHiIeH — MpOCTEHIIHI 11.11.2023  https://myschool.edu.ru/
MPEJCTaBUTEINb AIKMHOB

1 Brrunciienus no ypaBHEHHIO bubnunoreka HOK
XUMUYECKON peaKuu 18.11.2023  https://myschool.edu.ru/

12 Apenbl: 6eH301 U TOIyoJl. TOKCHYHOCTh bubnmoreka [JOK
apeHoB 25.11.2023 = https://myschool.edu.ru/
['enernueckas CBsA3b yri€BOIOPOJIOB, bubnnoreka [JOK

13
MPUHAUICKAIUX K PA3IMIHBIM KJIaccaM 02.12.2023  https://myschool.edu.ru/
[IpupoaHbIe HCTOYHHUKH YTIIEBOJAOPOIOB:

14 MIPUPOIHBIN a3 U NOMyTHBIE HEPTSIHBIC bubnnoreka [JOK
rasbl, HeTh ¥ MMPOIYKTHI €& 09.12.2023  https://myschool.edu.ru/
nepepadboTKu
[TpupoHBIE HCTOUYHUKH YTIIEBOJOPOJIOB:

15 IPUPOJIHBIN ra3 U MOMyTHbIE He(PTIHbIE bubnuoreka [IOK
rassl, HeTh ¥ MPOJYKTHI €€ 16.12.2023  https://myschool.edu.ru/
nepepadoTKu

16 KonTtponbHast pabota no pazueny bubnnoreka [JOK
«YT1eBoaopoab» 23.12.2023 = https://myschool.edu.ru/

17 [IpenenbHbIE OMHOATOMHBIE CITUPTHI: bu6mmoreka [IOK
MeTaHOJ 1 3TaHoi. BomopoaHas cBs3b 13.01.2024 | https://myschool.edu.ru/

18 MHOroaTOMHbI€ CIIUPTHI: STUIEHTITUKOIb bubnuoreka [IOK
U TIULEPUH 20.01.2024  https://myschool.edu.ru/
@DeHOJI: CTPOCHUE MOJIEKYJIbI,

19 (pI/BI/IquKI/II)e u XI/IMI/I‘ICCKZIC CBOICTBa bubnmorexa LIOK

’ 27.01.2024  https://myschool.edu.ru/

MMPUMCHCHUC
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OnHOOCHOBHBIE NPEEIbHBIE

20 KapOOHOBBIE KUCIIOTHI: MypaBbUHAS U bubmmorexa LIOK
P $MYP 03.02.2024  https://myschool.edu.ru/
YKCYCHas
91 [Tpaktuyeckas padora Ne 2. «CBolicTBa bubnuoreka [IOK
pacTBOpa YKCYCHOM KUCIOTBD» 10.02.2024  https://myschool.edu.ru/
CteapuHOBas U OJICMHOBAs KUCIOTHI, KaK
22 MPEICTABUTEIN BBICIINX KapOOHOBBIX bubmorexa [IOK
peA P 17.02.2024  https://myschool .edu.ru/
KHCIIOT
93 MBpbi1a Kak COJIM BBICIINX KapOOHOBBIX bubnuorexa [JOK
KHCJIOT, NX MOIOIIEE JESHCTBHE 24.02.2024  https://myschool.edu.ru/
CrnosxHbie 3(hUpBI KaK MPOU3BOTHBIC
24 Ka 6OHOBI>IE) KII/)ICJIOT FIE OJII/IiI bubmorexa HOK
P S AP 02.03.2024  https://myschool.edu.ru/
CJIOXKHBIX 3(prpoB
o5 JKupsr: runponns, NpuMeHEHHE, bubnuoreka [IOK
OHOJIOTYecKast POJIb )KUPOB 09.03.2024  https://myschool.edu.ru/
26 Anpnerupl: GopmManbaerua u bubnnoreka [JOK
aleTanbaerul. AIeTOH 16.03.2024  https://myschool.edu.ru/
VYTeBoibl: COCTaB, KiIacCU(pUKAIHS.
27 Baxneiime npeacTaBUTENM: III0KO03a bubmorexa [TOK
P ' ’ 06.04.2024  https://myschool.edu.ru/
bpykTo3a, caxaposa
28 Kpaxman u nemtosno3a kak mpupoIHbIe bubnunoreka [JOK
MTOJTUMEPHI 13.04.2024  https://myschool.edu.ru/
KonTponbHas pabota mo pazuen
29 «KI/Icio 07ICO pe JKalue I()> FzHI/I}:-IeCKI/Ie bubmorexa HOK
PONCOAEpRAIE Op 20.04.2024  https://myschool.edu.ru/
COCTUHEHUS
30 AMUHBI: METHJIAMUH U aHWJINH bubmorexa [IOK
' 27.04.2024  https://myschool.edu.ru/
31 AMUHOKHUCIIOTHI KaK aM(OTepHbIe bubnnorexka [JOK
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OpraHUYECKUE COCANMHEHUS, UX 04.05.2024  https://myschool.edu.ru/
Ouosoruueckoe 3HadeHue. [lentuabt

32 benku kak npupoaHsie 2 bubnuoreka [IOK
BBICOKOMOJIEKYJISIPHBIE COEAMHEHHUS 11.05.2024  https://myschool.edu.ru/

33 OCHOBHBIE TOHATUS XUMUHU 5 bubmuorexa [JOK
BBICOKOMOJIEKYJIIPHBIX COCUHEHUN 18.05.2024  https://myschool.edu.ru/
OcHOBHBIE METOIBI CHHTE3a

34 BBICOKOMOJICKYJIIPHBIX COSUHEHUIN 2 bubmmorexa [IOK

P 5 ’ 25.05.2024  https://myschool.edu.ru/
[TnacTmacchl, kKayqykH, BOJOKHA
OBIIEE KOJIMYECTBO YACOB I10 66

[NPOT'PAMME
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11 KJIACC

No KoaudecTBo yacoB 1 JJIeKTPOHHbIE
ara
Kontpoas  IIpakTnue uudposbie
Tema ypoka Bce HU3Y4YeH
n/ Hble CKHe o0pasoBaTe/n
To us
L padoThI padoTbI HblIe pecypchbl
XUMHU4YeCKUi
bubnuoreka
2JIEMEHT. ATOM. OK
DeKTpOHHAT 2 0 0 02092 1
Konburyparus 023 https://myschool.
ypal edu.ru/
aTOMOB
Ilepuonnueckuii
3aKO0H U
[Iepnognueckas
cucremMa
bubnuoreka
XUMHUYECKHX OK
snemenToB Jl. W. 2 0 0 09.09.2 o
https://myschool.
Memneineesa, ux 023
edu.ru/
CBS3b C
COBPEMEHHOMN
TEOPHUEN CTPOCHUS
aTOMOB
3aKOHOMEPHOCTH
U3MEHEHHUS CBOICTB
XUMHYECKHAX
2JIEMEHTOB U UX
COETUHEHUHN 110
rpynnam u Bbubnmorexa
IIEPHOJIaM. OK
P 2 0 0 16.09.2 1
3HaueHHue 023 https://myschool.
MIEPUOAUYECKOTO edu.ru/
3aKOHA U CUCTEMBI
XUMHYECKUX
anemenToB J[.W.
Menneneena B
Pa3BUTHHU HAyKU
Ctpoenue
BEIECTBA.
Bubnuoreka
Xumudaeckas CBSI3b, OK
o5 BUEL, 2 0 0 23092 U
https://myschool.
MEXaHU3MBI 023
edu.ru/
o0Opa3oBaHUs
KOBaJICHTHOU
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cBsa3u. Bogoponnas
CBSI3b

BanenTHoCTb.
DIIEeKTPOOTpULIATEN
pHOCTh. CTerneHb bubnuoTeka
OKHUCJICHUSI. LHOK

2 0 0 30.09.2
BemectBa https://myschool.

023
MOJIEKYJIIPHOTO U edu.ru/

HEMOJICKYJISIPHOT'O
CTPOCHUA

ITonsarue o
JIUCTIEPCHBIX

cucremax.
bubmmoreka

HOK
https://myschool.

Hctunabie n
KOJUIOUIHBIE 2 0 1 07.10.2

ACTBODBIL. 023
P P edu.ru/
MaccoBas nois
BEIIECTBA B

pactBope

Knaccudukanms u
HOMCHKJIATypa
HEOPTaHUYECKUX
COEIMHEHU. bubnuoreka
I'enernueckas [HOK

2 1 0 14.10.2
CBA3b https://myschool.

023
HEOPTaHUYECKUX edu.ru/

BCIICCTB,
pa3IMYHBIX
KJIaCcCOB

Knaccudukanus
XAMHUYECKHX
peakuuii B
HEOPTaHUYECKOH U

OpraHUYeCKOu
bubaunoreka

HOK
https://myschool.

XUMHUH. 3aKOH
COXpaHEHHUs MacChl 2 0 0 21.10.2

BEIIECTB; 3aKOH 023 edu.ru/
COXpaHCHHS U
IpeBpaICHHsI
SHEPTUU MPU
XUMHYECKHUX

pCaKknusax

CKOpoCThb peakiuu. 2 0 0 bubnmoreka
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OO0parumebie 11.11.2 TIOK
peaKIuu. 023 https://myschool.
XuUMHUUeECKOE edu.ru/
paBHOBeCHE
IIpakTrueckas
pabota Ne 1.
«Bimsgune bubnnoreka
10 pa3sInYHbIX 18.11.2 HOK
(dbakTOopoB Ha 023 https://myschool.
CKOpPOCTh edu.ru/
XUMHYECKOU
peaKIum
OKHUCIUTEIHLHO-
BOCCTaHOBUTEIbLHEI
bubnuoreka
€ PeaKIuu. OK
11 Tomsirue 06 25112 U
https://myschool.
DIIEKTPOJIN3E 023
edu.ru/
pacIiaBoB u
pacTBOPOB coJiel
KoHntponbHas bubnuoteka
12 pabora o pazaeny 02.12.2 LIOK
«Teopernueckune 023 https://myschool.
OCHOBBI XMUMUM) edu.ru/
Mertamisl, ux
MMOJI0KEHHUE B
Ilepronnueckon
CHCTEME
XUMHUYECKUX Bbubnuoreka
13 anemenTosB /I. W. 09.12.2 I[IOK
MengaeneeBa u https://myschool.
023
0COOEHHOCTH edu.ru/
CTPOEHHUSI ATOMOB.
Oouiue
¢buznueckue
CBOMCTBa METAJIJIOB
CriaBbl METAJLIOB.
bubnuoreka
DIEKTPOXUMHUYECK OK
14 | i pax 16122 1
. https://myschool.
HaIpsHKCHUH 023
edu.ru/
METAJLIOB
XUMHUYECKHE bubanoreka
15 CBOMCTBA 23.12.2 110K
BaKHEHIIINX 023 https://myschool.
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METAJIJIOB (HATPUH,
KaJIni, KaJIbIIHi,
MarHui,
ATIOMUHHN) U UX

edu.ru/

COCIMHEHUN
DIIEKTPOIUTHYECKA
s1 IUCCOLINALIN.
IMousgarue o
BOJIOPOJTHOM
Bubnuoreka
nokazaree (pH) OK
16 pactBopa. Peakiiuu 13.01.2 1
https://myschool.
HOHHOr0 0OMeHa. 024
edu.ru/
I'maponus
OpPTaHUYECKUX H
HEOPraHUYECKHUX
BEILLIECTB
XUMHAYECKHE bubanoreka
CBOMCTBA XpoMa,
17 P 20012 HOK
MEIHU U UX 024 https://myschool.
COCIMHEHUN edu.ru/
XUMHAYECKHE bubanoreka
CBOICTRA IIMHKA,
18 1 27012 HOK
JKele3a U ux 024 https://myschool.
COCIMHEHN N edu.ru/
IIpaxTHueckas
pabora Ne 2. bubnuoreka
"Perrenne
19 03022 HOK
JKCIIEPUMEHTAIIbHBI 024 https://myschool.
X 3a71a4 110 TEME edu.ru/
«Metame»"
Hewmerannsl, ux
[IOJIOKEHHUE B
ITepnonnueckoi
bubaunoreka
CHUCTEME OK
20 XUMHUYECKUX 10.02.2 ﬁt p hool
s://myschool.
anemenTtoB JI. U. 024 D Y
edu.ru/
MengeneeBa u
0COOEHHOCTH
CTPOCHHS aTOMOB
dusugeckue bubanoreka
CBOMCTBa
21 17022 HOK
HEMETaJIJIOB. https://myschool.
024
Amnnotponust edu.ru/
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HEMeTaJUIoB (Ha

npumepe
KHCJIOPO/JIa, CEPHI,
dbocdopa u
yriiepoia)
Xumuueckue bubnuoreka
99 CBOMCTBA 24.02.2 HOK
rajoreHoB, CEPhI U https://myschool.
. 024
UX COeqUHEHUN edu.ru/
Xumuueckue bubnuoreka
93 CBOIICTBA a30Ta, 02.03.2 HOK
docdopa u ux https://myschool.
o 024
COCIMHEHUN edu.ru/
Xumuueckue bubnuoreka
24 CBOMCTBA yTJIepo/ia, 09.03.2 HOK
KPEMHHUSI U X https://myschool.
o 024
COCIMHEHUN edu.ru/
[Ipumenenue bubnuoreka
o5 BOKHEHIITX 16.03.2 HOK
HEMETAJIOB U UX https://myschool.
. 024
COCIMHEHUH edu.ru/
0O00011eHue U
CHUCTEMaTH3aIUs
3HAHUU 110 TEME
«Hemertaiubny. bubnuoTeka
26 Brruuciienus no 06.04.2 LHOK
YPaBHEHUSAM https://myschool.
024
XUMHYECKUX edu.ru/
peakuuii u
TEPMOXUMHUYECKUE
pacdEThl
IIpakTnueckas
pabota Ne 3. bubnuoreka
97 «Pemenne 13.04.2 HOK
OKCIEPUMEHTAJIbHBI 024 https://myschool.
X 3ajJia4 110 TeMe edu.ru/
"HemeTamms"»
KonTponbHas bubnuoreka
78 paboTa 1o TemMam 20.04.2 LIOK
«MeTamibs» 1 https://myschool.
024
«HemeTamisn edu.ru/
29 Heoprannueckue u bubnuoreka
OpraHUYECKHE 27.04.2 1IOK



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

KHCJIOTHI. 024 https://myschool.
Heopranuueckue u edu.ru/
OpraHUYEeCKHE
OCHOBAaHUA
AmdorepHbie
HEOPTraHUYECKUE U
OpraHUYEeCKHE
Bubnuoreka
COEIMHEHUS. OK
30 I'eneTnueckas 2 04.05.2 1
https://myschool.
CBSI3b 024
edu.ru/
HEOPTaHUYECKUX U
OpPTaHWYECKHUX
BEILIECTB
Poip xumuu B
obecreueHun
9KOJIOTHYECKOH, bubanoreka
31 3HepreT1:1quK0171 u 2 11.05.2 HOK
MUNIEBOU https://myschool.
024
0€e30MacHOCTH, edu.ru/
pPa3BUTHH
MEIULINHBI
[IpencraBnenus o6
OOIINX HAyYHBIX
Bbubnuoreka
MIPUHITATIAX OK
32 MPOMBIIUIEHHOTO 2 18.05.2 .
https://myschool.
MOJTy4EHUs 024
. edu.ru/
BaKHENIIINX
BEILECTB
bubanoreka
Yenosek B mupe OK
33 BEIIECTB U 1 25.05.2 1
https://myschool.
MaTepuasoB 024
edu.ru/
bubanoreka
X
34 MMM U 310POBbE 1 25 05.2 [HOK
qeJIoBeKa https://myschool.
024
edu.ru/
OBILIEE KOJIMYECTBO
YACOB IIO 66

[NPOIT'PAMME
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YYEBHO-METO/IMYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

» Xumus, 11 xmace/ I'a6puensia O.C., OctpoymoB WN.I'., Cnankos C.A.,
AxkmmonepHoe obuectBo «M3aarenbctBo «lIpocBemenue»

* Xumus / I'abpuensa O.C., Octpoymos U.I'., CnaakoB C.A., AKunoHepHOe
obmectBo «M3aarenbctBo «lIpocBemenne»

METOINYECKHUE MATEPHUAJIBI V1A YUUTEJIA

1. O.C.I'abpuensn, I'.I'.JIbicoBa «Xumus Metoandeckoe nocodre — 6a30BbIit
ypoBeHb» - M.: JIpoda 2022 rog.

2. O.C.I'abpuensia, U.I'.OctpoymoB, «O0111ast XuMus B TeCTax, 3ajayax,
ynpaxkHeHusx. 11 kmace» — M.: Jlpoda, 2023 ron.

3. O.C.I'abpuensn, [1.H.bepeskun, A.A.YmakoBa «Xumus 11 knacc:
KoHTposnbHbIe 1 poBepouHbIe paboThl K yueOHUKY». — M.: [Ipoda, 2021 r.

4. O.C.I'abpuensn, I'.I'.JIpicoBa, A.I'.BBenenckas «Xumus 11 kiacc:
HacronpHast kaura juis yaurens». Yacts 1 — M.: [poda, 2019 rog.

5. O.C.I'abpuensn, I'.I".JIsicoBa, A.I'.Benenckas «Xumus 11 kacc:
Hacronbhas kuura anst yaurens». Yacts 2 — M.: JIpoda, 2022 rog.

6. O.C.I'abpuensn, I1.B.Pemeros, .I'.OctpoyMoBa «3agauu 1o XUuMUU 1
criocoObl ux pemeHus» - M.: «/Ipoday, 2021roz.

7. B.I'. lenncoBa «Xumus 11 kinacc noypodHbi€ MIaHbl 10 YYEOHUKY
O.C.TI'abpuensna, I'.I".JIsicoBoit» - Bonrorpaa» Yuurtens 2018ro.

8. M.A.Psa6oBa, Y.FO.Hesckas, P.B.JInako «Tectel mo xumuu 11 kmacey, - M.
Ok3ameH, 2019r.

9.9. O.C.T'abpuensu, U.I'.octpoymoB « XUMHUUYECKUN IKCIIEPUMEHT B 11koJie 11
kiacey; - M.: lpoga. — 2019 rox.

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

http://www.chemnet.ru I'azera « Xumusi» u caiit s yuntens «5 uny Ha ypok
XUMHI

http://him.1september.ru Equnas xomekius LIOP: TIpeameTHas KOJUTSKITHS
«XUMUS

http://school-collection.edu.ru/collection/chemistry EcrectBeHHO-Hay4YHBIC
skcniepuMenThl: xumus. Komnekuust Poccuiickoro o61ieo0pa3oBaTeabHOTO
nopTana

http://experiment.edu.ru AJIXUMMUK: caiit JI.FO. Anuk6epoBoii

http://www alhimik.ru Beepoccuiickast onummnmaa mKoJIbHUKOB 110 XUMUH



http://chem.rusolymp.ru Opranudeckast XuMusi: SJIEKTPOHHBIN YIEOHUK TSI
CPEIHEN IIKOJIBI

http://www.chemistry.ssu.samara.ru OcHOBBI XUMUH: SJIEKTPOHHBIN yU4eOHUK
http://www hemi.nsu.ru OTKpeITHI KOJDIEIK: XUMUS
http://www.chemistry.ru JluctaHiroHHas OJIMMITHAIA IT0 XUMHH:
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