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INIOACHUTEJIBHASA 3AIIMCKA

[TporpaMma 1Mo XMMHHU Ha yYpOBHe cpeziHero oOiero obpa3oBaHusi pa3paboTaHa Ha
ocHoBe DenepanbHOro 3akoHa oT 29.12.2012 Ne 273-®3 «O6 obpasoBanuu B Poccuiickoit
®enepaiu», TpeOOBaHMM K pe3y/bTaTaM OCBOeHHs (efepasbHOM 00Opa3oBaTe/bHOU
rporpamMMsbl cpeziHero obmero oopaszosanust (POIT COO), npeacrapyieHHbIX B PeepasibHOM
rocy/japcTBeHHOM obpa3zoBarenbHOM ctaHgapTe COO, ¢ yuétom KoHuenuuyy npemnozaBaHus
yuebHOro npegmera «Xumusi» B 00pa3oBaTesibHbIX opraHu3anusx Poccuiickoii ®eseparyy,
peanu3ylolMX OCHOBHble oOpa3oBaTe/ibHble TPOrpaMMbl, U OCHOBHBIX TIOJIOXKEHWH
«Ctparernu pas3utusi Bocrutanus B Poccurickor ®epepanum Ha niepuof o 2025 ropa»
(Pacnopsbkenue IIpaButensctBa P® ot 29.05. 2015 Ne 996 - p.).

OCHOBY TOAXOZOB K pa3pabOTKe MpOrpaMMbl MO XWMHUH, K OIIpeJesieHHI0 00Ieit
cTpaTtervu OOyYeHWsl, BOCIUTAaHUS M pa3BUTHSL OOYYalOLIMXCS CpeJCTBaMH  y4ueOHOTO
npeamera «Xumusi» Aas 10—11 kymaccoB Ha 6a30BOM ypOBHe COCTaBW/IM KOHLENTYya/lbHble
nonoxxenuss ®I'OC COO o B3auMO0OYC/IOB/IEHHOCTH 1ieJieid, COJiep>KaHHsl, pe3y/IbTaToB
00yueHust ¥ TpeOOBaHMIA K YPOBHIO MO/ITOTOBKH BBITYCKHUKOB.

Xumuyeckoe o00pa3oBaHWe, TIOydaeMoe BBIMyCKHUKamMH 001eo06pa3oBaTesibHON
OpraHM3al[iM, SIB/ISIETCSI HEOTheM/IEMOW uacTblo HX oOpa3oBaHHOCTH. OHO  CITy>KUT
3aBepIIaloIIMM 3TallOM peau3aliid Ha COOTBETCTBYIOIEM eMy 0a30BOM ypOBHE K/TFOUEBBIX
L[eHHOCTel, TPUCYIIUX L[eJIOCTHOM CHCTEMe XUMHWYeCKOro o0Opa3oBaHMs. OTH L€HHOCTH
KacaroTCs TI03HaHMsI 3aKOHOB MPUPOALI, (OPMUPOBAHUSI MUPOBO33PEHUST U 00IIIel Ky/IbTyphbI
yesloBeKa, a TakKkKe 3KOJOTMYECKM OOOCHOBAHHOTO OTHOLLIEHHSI K CBOEMY 3[J0POBBIO H
npupoHON cpefle. Peanmu3yeTcs xumuueckoe o0Opa3oBaHMe OOYYarOIIMXCs HAa YpPOBHE
cpezHero oOiriero o6pa3oBaHus Cpe/CTBaMH YUeOHOTO TpeaMeTa «XUMHs», COAep>KaHue U
MOCTPOEHHe KOTOPOTo OmpeZiesieHbl B MpOrpamMme Mo XUMHHU C yU8TOM CreupHUKU HayKu
XUMUH, e€ 3HaUeHUs] B TI03HAHUW TIPUPOJBI M B MaTepUabHON »KU3HU OOILeCTBa, a TaKXKe C
yuéToM OOIIMX Iieield ¥ MPUHIIAIIOB, XapaKTepU3YIOIIUX COBPEMEHHOe COCTOSTHHE CHCTEMBI
cpezHero obiero obpa3oBanust B Poccutickoii depeparum.

XUMHUsI Kak ?/IeMeHT CHCTeMbl eCTeCTBEHHBIX HAayK WrpaeT oco0yro poib B
COBPEeMEHHOU L[UBW/IM3ALIMH, B CO3/JaHUM HOBOW 0a3bl MaTeprabHOU Ky/IbTypbl. OHa BHOCHUT
CBOM BKJIa/i B (hOpMUpPOBaHKe pPaLMOHAIbHOTO HAyUHOT'O MBILLIEHUS], B CO3/IaHue 1]eJIOCTHOTO
rpe/icTaB/ieHUsI 00 OKpY)KAloIlleM MHpe KaK O eJUHCTBe TMpPUPOJbI M 4YeloBeKa, KOTOpoe
¢bopmupyeTcsi B XUMUM Ha OCHOBe TIOHMMaHUs1 BellleCTBEHHOT'0 COCTaBa OKPY»Karolero Mupa,
OCO3HaHUSl B3aUMOCBSI3M MeX[Jy CTPOeHMEeM BellecTB, MX CBOMCTBAMU M BO3MOKHBIMU
o0siacTsIMU IPUMEeHeHUsl.

TecHO B3aMMOZEWCTBYST C [JPYIMMM €CTeCTBEHHbIMM HayKaMM, XMMUS CTajia
HEOTbeMJIEMOM UaCTbI0 MUPOBOU KYJIbTYpPbI, HEOOXOAWMBIM YCIOBUEM YCIIEITHOTO TPyJa |
JKU3HU KaKIoro wieHa obmjectBa. CoBpeMeHHasi XMMHSI KaK HayKa CO3ujlaTesbHasi, Kak
HayKa BBICOKMX TEXHOJIOTHI HarlpaBjieHa Ha pelleHue riobanbHbIX MPOo0/eM yCTOWYMBOTO
pa3sBUTUSl UejiOBeueCTBA — CbIPDbEBOM, SHEPreTUYeCKOW, TMHILEBOM, 3KOJIOTMYeCKOU
0e30rMacHOCTH ¥ OXPaHbI 3/10POBbSI.

B cooTBeTCTBUM C OOLMMU LieJIIMA M TIPUHLIMIIAMU CpeZiHero obiero obpa3oBaHust
copepxanue rmipeamera «Xumus» (10-11 kmaccel, 0a30BBIi  ypOBEHb HW3y4eHHS)
OPMEHTUPOBAHO TPEUMYIIIeCTBEHHO Ha OOIIeKy/JbTYPHYI0 TIOATOTOBKY OOyYaroImuxcs,
HEOOXOAMMYI0 WM [i/ii  BbIPaOOTKM MHPOBO33PEHUECKUX OPHEHTUPOB, YCIIELTHOTO
BK/TFOUEHUsI B JKU3Hb COLIMYyMa, TIPOJO/DKEHHs 00pa30oBaHWsI B Pa3/MUHBIX O00/IACTsAX, He
CBSI3aHHBIX HEMOCPe/CTBEHHO C XUMUEM.

CocCTaBnSIIOIMMU TIpeAMeTa «XUMUsI» SIBJISTIOTCS 0a30Bble Kypchl — «OpraHuueckast
xuMus» U «OOIass ¥ HeopraHudeckass XWMHsSI», OCHOBHBIM KOMITOHEHTOM COZIep>KaHHs
KOTOPBIX SIBJISTFOTCSI OCHOBBI 0a30BOM HayKW: CUCTeMa 3HaHUM M0 HeOpPraHWYeCKOW XUMuu (C
BK/TFOUEHMEM 3HaHWW W3 00Iell XUMHUM) U OpraHuueckod xumuu. ®OopMHUpOBaHHUe JaHHOM



CUCTEMbI 3HaHWH TIPY U3yUYEeHUH MpeJMeTa 00ecrieurBaeT BO3MOXXHOCTb PACCMOTPEHHS BCETO
MHOr000pa3usi BeleCcTB Ha OCHOBe OOILMX MOHSITHH, 3aKOHOB ¥ TEOPUI XUMUH.

CTpykTypa cojepkaHusi KypcoB — «Opranuueckas xumusi» u «OOmias u
HeopraHuveckasl XvMus» COPMHPOBaHA B MPOrpaMMe MO XUMHM Ha OCHOBE CUCTEMHOTO
MoAxoJa K M3yueHHW0 yueOHOro marepuasna U 00yC/IOB/IeHa MCTOPHUUECKH 0OO0CHOBAaHHBIM
pa3BUTHEM 3HAaHWM Ha OMpe/ie/IEHHbIX TEOPETUUECKUX YPOBHsIX. Tak, B Kypce opraHu4yecKoi
XMMHMH  BeIeCTBa pACCMaTPUBAIOTCS HA YPOBHE KJIACCHMUYECKOW TEOPUH CTPOEHUSs
OpraHUuYeCcKHUX COeJVHEHHH, a TakKKe Ha YpOBHE CTEePEeOXUMUYECKMX U 3JIeKTPOHHBIX
npe/iCTaB/IeHui 0 ctpoeHuu BeiecTB. CBeJieHust 00 M3yuaeMbIX B Kypce BelecTBax JarTCs
B Pa3BUTHUU — OT YIJIEBOJIOPO/JIOB /0 CJIOXKHBIX OMOJIOTMUECKU aKTUBHBIX COeJUHeHui. B
KypCe OpPraHM4ecKOd XMUMHM TOJyYaroT pa3BuUTHe CHOPMHUPOBAHHbIE HA YPOBHE OCHOBHOT'O
obiiero  o0Opa3oBaHMsi —TIepBOHAuajibHble  TIPEJICTAB/IEHUS] O  XUMHYECKOW  CBfI3H,
K/1aCcCU(UKALMOHHBIX TIPU3HAKAX BEIL|eCTB, 3aBUCMMOCTH CBOWCTB BEILIECTB OT UX CTPOEHMS,
0 XMMUUYEeCKOW peakLiu.

ITo/; HOBBIM YIJIOM 3peHHsl B MpeaMeTe «XuMus» 0a30BOr0 YPOBHSI pacCMaTpHUBAETCS
U3yUyeHHbIi Ha YPOBHE OCHOBHOTO 0OIIero o0Opa30BaHUs TEOPETHUYECKWM MaTepuan u
(bakTosorMUecKre CBeJeHUs O BELeCTBaX M XUMHUECKOW peakiuu. Tak, B UaCTHOCTH, B
Kypce «OO01jas U HeopraHUJecKasi XUMHsi» 00YyUaroIUMCsT TIPeJOCTABIISETCS] BO3MOXKHOCTb
0CO3HaTh 3HAaUeHWe TEepUOJMUYECcKOT0 3aKOHA C OOL[eTeOPeTUUeCKHUX M MEeTOAO0JIOTHUeCKUX
MO3ULIMH, TIyO)XKe TOHSATh WMCTOPUUECKOe U3MeHeHHe (YHKLMM 3TOro 3akoHa — OT
0000111at0111eld 10 0OBSICHSIOIIEH 1 TIPOTHO3UPYHOLIEH.

E/viHasi cMcTeMa 3HaHUM O Ba)KHEHIIMX BeleCcTBaxX, UX COCTaBe, CTPOEHUH, CBOHCTBAX
U TIPUMEHEHWH, a TaKXXe O XMMMUYECKUX DeaKIUsiX, MX CYL[HOCTH M 3aKOHOMEPHOCTSIX
MpOTeKaHUs OToJHsieTcs B Kypcax 10 u 11 K/1acCoB 3/71eMEHTaMK COJIEP>KaHKSI, UMEFOLIUMU
KyJIbTYPOJIOTHUECKUI W TIPUK/IAJHOM XapakTep. OTW 3HaHWs CIIOCOOCTBYIOT TOHUMAHHIO
B3aUMOCBSI3U XMMWU C ADYTMMU HayKaMH, PacKpbIBAalOT €€ pOoJib B T03HABaTe/bHOU U
MPaKTUYeCKOH [IeATe/IbHOCTU Ue/IOBeKa, CIIOCOOCTBYIOT BOCITUTAHUIO YBAXKEHUsI K TPOLIECCY
TBOpDUeCTBa B 00/IaCTU TEOPUM U TIPAKTUUECKUX TPUIOXKEHMH XUMHM, TTOMOTAIOT
BBIMTYCKHUKY OPHEHTUPOBaThCSl B OOILECTBEHHO M JIMUHOCTHO 3HAUMMBIX TMpobJieMax,
CBSI3aHHBIX C XUMUEH, KPUTUYECKH OCMBIC/IMBaTh WH(OPMALMI0 W TPUMEHSTh €€ s
MOTO/IHEHUSI ~ 3HAHWM,  DEIeHHUs]  WHTE/UIeKTyallbHbIX U JKCIIePUMEHTa/IbHbIX
UCC/Ie/IOBaTeNbCKUX 3a7au. B 1ieioM cofiep>kaHue yueOHOro mpeamerta «XUMHs» JAHHOTO
YPOBHSI U3yU€HUs] OPUEHTUPOBAHO Ha (JOPMHUPOBAHHUE Y 00YUAIOIIUXCSI MUPOBO33PEHUECKOH
OCHOBBI [ijis1 TIOHMMaHus (GUIOCOMCKUX UeH, TaKMX Kak: MaTepuasbHOe eJUHCTBO
HEOPraHUYeCcKOro ¥ OPraHMYecKoro MHUpa, 00yC/IOBIEHHOCTb CBOWCTB BEL[ECTB UX COCTABOM
U CTPOEHHEM, TM03HABAEMOCTh TMPUPOJHBIX SIBJIEHUM MYyTEM JKCIIEPUMEHTa W DeIleHHs
MPOTUBOPEUN MeXIy HOBbIMU (PAKTaMH U TEOPETHUECKUMHU TPEITOChIIKAMH, OCO3HAHHUEe
pOJIM XUMHM B peLIEHWH JKOJIOTMUeCKUX TIpobsieM, a Takke mpobieM chepexxeHust
JHEPreTUYEeCKUX PECYPCOB, ChIpPbsl, CO3/IaHMsI HOBBIX TEXHOJIOTUH U MaTepPUasioB.

B rmulaHe pelleHMsi 3a/lau BOCIMTAHUS, Pa3BUTHs U COLMATM3aLMK OOYUaroIIUXCs
MPUHSATBIE TIPOrPaMMOM 10 XMUMHM TIOAXO/bI K OTpE/Ie/IeHHI0 CO/IeP)KaHUsi U MOCTPOEHUsT
npegMeTa MpeAyCMaTPUBAIOT (OPMUPOBAHME YHUBEPCAJbHBIX YUYeOHBbIX JEHCTBUH,
uMerolux 6a30Boe 3HaueHWe [isi PAa3/IMUHBIX BUIOB JEATENbHOCTH: pelleHus MpobsieM,
MOWCKA, aHaiu3a W 00paboTku uHpopMalyy, HeoOXOAUMBIX [Jisi TPUOOPETEHUs OrbITa
MPaKTHUeCKOH U WCCIe[0BaTe/IbCKOM [JesTe/IbHOCTHA, 3aHWMArOL[eill BaKHOE MeCTO B
MO3HAHUM XUMUHU.

B mpakTHKe MpernojiaBaHusi XMMHUK Kak Ha ypOBHE OCHOBHOTO 00Iiiero obpa3oBaHusl,
TaK U Ha ypOBHe Cpe/iHero o0ujero oOpa3oBaHWs, MPU OMNpe/eNeHUU CO/lepKaTeTbHON
XapaKTePUCTUKHU 1IeIel M3yueHus TMpeiMeTa HarpaB/ieHUeM TMePBOCTENEHHON 3HAYMMOCTH
TPAJULIMOHHO TIPU3HAETCST (OPMUPOBAaHWE OCHOB XMMHUECKOW HayKd Kak 007actu
COBPEMEHHOI0 eCTeCTBO3HAHUS, MPAaKTUUYECKOW [esITeIbHOCTH UeioBeKa M KakK OJIHOTO U3



KOMITOHEHTOB MHPOBOM Ky/bTypbl. C MeTOJMUYECKOM TOUKUA 3peHMsI TaKOW TMOAXOA K
OTIpe/Ie/IEHUIO TieJIed W3ydeHusl Mpe/IMeTa sIB/IIeTCSI BITOJIHE OTPaBJaHHbIM.

CorlacHO ZIaHHOM TOUKe 3peHUsl TJIaBHBIMH L[eJIIMU M3yUeHUs TpeaMeTa « XUMHs» Ha
6a3oBoM ypoBHe (10 —11 K/1.) ABASFOTCS:

e (opMHpPOBAHHE CHUCTEMbl XMMHUECKMX 3HAHHUH KaK Ba)kKHEWIIed COCTaB/IsOLe
€CTeCTBeHHO-HayYHOU KapTHHBI MDA, B OCHOBE KOTOPOH JIeXKaT K/TFOUeBbIe TOHSTHS,
byHAaMeHTa/IbHBIE 3aKOHBI M TEOPUM XHMHH, OCBOEHHE si3blKa HayKH, YCBOEHHE W
MOHMMaHWe CYIIHOCTH JOCTYIHBIX O00O0OIIEeHWH MHPOBO33PEHUECKOr0 XapakTepa,
03HaKOMJ/IEHHE C UCTOPUEeH UX Pa3BUTHS U CTAaHOB/IEHMUSI;

e (opMHpOBaHHE W pa3BUTHE TPeCTaB/IeHNUI O HayuHbIX METO/axX MO3HAHMUS BeIleCTB
U XAMHUECKMX  peakiui, HeoOXOAMMBIX [/  TpPUOOpeTeHHs  yMeHHi
OPMEHTHUPOBATLCS B MHMpE BEIeCTB M XUMHUECKUX SIBJIEHWM, WMEIOI[UX MeCTO B
MIPUPO/ie, B TIPAKTUUECKOM 1 TIOBCEJHEBHOM >KU3HH;

e pasBUTHE YMEHHWH U CII0COOOB /[IeATe/NIbHOCTH, CBSI3aHHBIX C HaO/IOeHUeM U
00bsICHEHMEM XMMHUYECKOTO 3KCIIepUMeHTa, COOJIIoZieHneM TipaBu/ 0e30rMacHOro
obpalrieHust ¢ BeljeCTBaMHu.

Hapsimy ¢ 3TuM, coziep>kaTe/ibHasi XapaKTePUCTHKA Lielel U 3a/lau U3yUYeHus peiMeTa
B TporpaMMe T0 XUMHWH yTOUHEHa W CKOPPEKTHUPOBAaHA B COOTBETCTBUM C HOBBIMH
MIPUOPHUTETaMH B CHCTeMe cpejiHero obiriero obpa3zoeanusi. CerofiHs B MpernoiaBaHiy XUMHUH
B Oosbllieli CTereHd OTAAETCs TPeANOUTeHHe MPAaKTUUeCKOH KOMIIOHEHTe CO/epyKaHHus
o0OyueHus, OpPUEHTHMPOBAHHOM Ha TOATOTOBKY BBLIMYCKHHWKA 00I[e00pa3oBaTe/bHOM
OpraHM3aluM, Bia/lefolero He HaOOpPOM 3HaHWH, a (YHKIMOHATBHOM T'PAMOTHOCTBIO, TO
eCTb CriocobamMy ¥ YMEHUSIMM aKTUBHOT'O MOJIyUeHHs] 3HaHUK ¥ TIPUMEHEeHHUsI UX B peabHOM
JKU3HU /IS pellieHust MPaKTHUeCKUX 3a1ad.

B CBS3M C 3TUM TpU W3yYeHWH TipeaMeTa «XHUMHs» [JOMUHHUPYIOIlee 3HaueHHe
MPUOOPETAal0T TakWe Lie/Id U 3alaui, Kak:

ajanTaiss 0o0ydaroIUXCs K YC/AOBUSIM [JUHAMUUHO pPa3BMBAlOIEroCst MHPa,
(hopMHUpOBaHME WHTE/UIEKTYalbHO PAa3BUTOM JIMUHOCTH, TOTOBOM K cCamMo00Opa30BaHUIo,
COTPYJJHUUYECTBY, CAMOCTOSITE/IbHOMY TIPUHSTHIO TPAMOTHBIX pelIeHUH B KOHKPETHBIX
JKU3HEHHBIX CUTYal[{sIX, CBSI3aHHBIX C BEIIECTBAMH U UX MPUMEHEHHEM;

dopmupoBaHre y O00ydYarOUUXCsl K/IFOUEBBIX HABBIKOB (K/IFOUEBBIX KOMITETEHI[UH),
HUMEIOIMX YHHMBEPCA/bHOe 3HAueHWe [jis8 Pa3/JMuHbIX BH/IOB [eSTeJbHOCTH: peIleHus
npobJieM, TIOWCKa, aHanmu3a U 00paboTKU MHGbOpMaIy, HeOOXOAMMbIX /ISl IPUOOpEeTeHus
OIbITa ZIeATEeIbHOCTH, KOTOpasi 3aHMMaeT Ba)KHOE MECTO B TMO3HAHWK XMMHH, a TakkKe st
OLIEHKHM C TIO3WIMA 9KOJOrMUYeckor 0e30MacHOCTH XapakTepa B/MSHUS BEIeCTB U
XUMHUUECKHX TPOL[eCCOB Ha OPTaHU3M YesioBeKa U TIPUPOJHYIO Cpefy;

pa3BUTHe  TI03HABATE/NbHBIX WHTEPECOB, WHTE/UIEKTYya/lbHbIX W TBOPUECKHX
crocobHOCTel 00yYaroIMXCsl: CTIOCOOHOCTH CaMOCTOSITeNIbHO TpUOOpeTaTh HOBbIE 3HAHUS
10 XMMHU B COOTBETCTBMU C >KU3HEHHBIMH TOTPEOHOCTSIMH, WCIIO/b30BaTh COBPEMEHHbIE
UH(OpPMAIMOHHbIE TEXHOJIOTUM /i1 TIOMCKA M aHaiuW3a yuyeOHOW M Hay4yHO-TIOMYJ/ISIPHOM
“H(OpMAaI XUMUUYECKOTO COZIePIKaHMST;

dbopMHUpOBaHME W pa3BUTHE Yy O0OyYarolMXCs AaCCOLMAaTUBHOTO W JIOTHUECKOTO
MBIIIIEHHs], HAOJIOAATeNIbHOCTH, COOpPAaHHOCTH, aKKypaTHOCTH, KOTOpble 0COOEHHO
HE0OXO/IMMbI, B YaCTHOCTH, MPH TUIAHUPOBAHWH U TIPOBEIeHNH XUMUUeCKOT0 SKCITIePUMEHTa;

BOCITUTaHWE Yy 00yuaromuxcsi yOeKAEHHOCTH B I'yMaHHCTHUECKOW HarpaBJIe€HHOCTH
XUMHHM, €& BaXHOM pOMM B pelleHWH T/100a/bHBIX T1po6/eM  paldoHaTLHOTO
MIPHPO/IOTI0/Tb30BAHUSI, TIOTIO/IHEHUST SHEPreTUUeCKUX PeCYPCOB W COXPAHEHHs TIPHUPO/HOTO
PaBHOBECHs], OCO3HAHUS HEOOXOJUMOCTH OepeKHOTO OTHOILEHHWSI K TIPUPOZie U CBOEMY
3/I0POBBIO, a TakXKe IPHUOOPETEHHs] OIbITa HCII0/b30BAHUS T[OJYUYEHHBIX 3HAHUN st
MIPUHSTHSI TPAMOTHBIX PEIIeHUH B CUTYaIUsX, CBA3aHHBIX C XUMHUECKUMHU SIBJIEHUSIMH.



B yue6HOM rmaHe cpefHero oOiero o0pa3oBaHus TpeaMeT «XWMHsI» 0a30BOTO
YPOBHSI BXOJJUT B COCTaB MpegMeTHOMN 00/1acTi «ECTecTBeHHO-HayUHbIe TTPeIMeThD».

OO0r1iee UMC/IO YacoB, OTBEJEHHBIX 11 U3yUeHHs] XMMIUH, Ha 0a30BOM YPOBHE CPeJHEero
ob1iero obpa3oBanus, cocTtap/sieT 68 uacos: B 10 kmacce — 34 vaca (1 yac B Hefemo), B 11
Knacce — 34 yaca (1 yac B HeJje/to).



COJEPXAHUE OBYUYEHUA
10 K/TACC
OPI'TAHUYECKAS{A XUMUA

TeopeTnueckye 0CHOBbI OPraHUYeCKON XMMHHU

[TpesveT opraHMyeckKOM XMMHU: €€ BO3HUKHOBEHME, pa3BUTHe W 3HaueHue B
T0JIyYeHMY HOBBIX BellleCTB U MaTepuasoB. Teopus CTPOeHHsI OpraHu4eCcKUX coejHeHuM A.
M. BytnepoBa, eé ocHOBHbIe MOn0XKeHUs1. CTPYKTypHbIe (hOPMYJ/ibl OPraHUUeCKUX BellleCTB.
['omostorus, u3oMepusi. XvMuyeckasi CBSI3b B OpPraHMUeCKHUX COEeJMHEHUSIX — OJIMHapHble U
KpaTHble CBSI3U.

[lpencraBnenve o0 KimaccuuKalMu — oOpraHuueckux —BemectB. HomeHknartypa
OpraHMYecKHX COeJMHeHWH (chcTeMaTHYecKas) W TpUBHabHble Ha3BaHUSl Ba)KHEWIIMX
Trpe/iCTaBUTe/ el K/1aCCOB OPraHuYeCcKUX BelleCTB.

OKCIlepuMeHTa/IbHble MeTO/bl M3YUYeHHUs BelleCTB U KX IpeBpalleHui: 03HaKOMJ/IeHUe
c oOpa3uamy OpraHMYeCcKWX BeIIeCTB W MaTeprajlaMd Ha WMX OCHOBe, MO/e/IMPOBaHUe
MOJIEKYJ1 OPraHMueCcKUX BeleCcTB, HaOJII0ieHre ¥ OnrCcaHue JeMOHCTPAIIMOHHBIX OITBITOB T10
MPeBPAIleHNI0 OPraHWUeCKWX BeIeCTB IMPU HarpeBaHuWW (TUIaBleHWe, OOyT/MBaHUE U
ropeHue).

YrneBogopoabl

AnKaHbl: COCTaB U CTPOEHHE, TOMOJIOTUYECKUM psifi. MeTaH M 3TaH — MpPOCTeHIIne
NpeJiCTaBUTe/IM anKaHOB: (M3MyecKWe W XUMHUYeCKHWe CBOWCTBa (peakLUM 3aMellleHusl U
rOpeHusi), HaXxOXK/leHre B IIpUpo/ie, Moy4YeHue U IpUMeHeHue.

AJNKeHBI: COCTaB M CTpPOeHHe, TOMOJIOTUYEeCKUM psf. OTWIeH W IpONWIeH —
MpOCTelIIve TpeJCTaBUTe/NM alKeHOB: (U3MUecKWe M XUMHUUecKue CBOMCTBa (peakLWu
TW/IPUPOBaHUs, rajoreHUpoBaHus, TjparTalyy, OKUC/IeHUsT U NoJMMepr3aliii), ToayyeHue
Y TIPYUMEHeHue.

Ankaguensl: OytagueH-1,3 u MetunOyTaguen-1,3: cTpoeHue, BaKHeNIIIe XUMUUeCKHe
CBOMCTBa (peakius noaumeprsanyu). IlonyueHre CHHTETUUECKOTO KayvyyKa U Pe3UHBbI.

ANKUHBI: COCTaB W OCOOEHHOCTH CTPOEHWs], TOMOJIOTUYeCKWM psii. ALeTH/IeH —
MPOCTeNIINN TIpe/iCTaBUTe/b alKUHOB: COCTaB, CTpOeHHe, (U3MUecKhe U XUMHUUecKre
CBOMCTBA (peakLMy 'MpUPOBaHMs, raJloreHMpoBaHus, THparalyy, ToOpeHusi), NojyuyeHue U
TIpUMeHeHue.

Apensl. benson: cocraB, cTpoeHue, ¢u3MUecKre U XMMHUUYECKHe CBOMCTBa (peakLuu
raJloreHMpOBaHNsl U HUTPOBaHM), MOAy4YeHUe U npuMeHeHue. Tosnyon: cocmas, cmpoeHue,
usuyeckue u xumuyeckue ceolicmea (peakyuu 2a/102eHUPOBAHUS U HUMPOBAHUS1), NOMyHeHUe
u npumeHeHue. TOKCMYHOCTb apeHOB. ['eHeTHueckas CBfI3b MeXAY YIJIEBOAOPOLAMH,
TIpUHA/|/Ie)KalliUMU K pa3/IMYHbIM K/laccaM.

[Tpypo/Hble MCTOUHUKHU YT/eBOAOPOAOB. IIpyMposAHbIM ra3 M MOMyTHble HeQTsHbIe
ra3el. Hedth 1 eé mpoucxoxgenre. CriocoObl miepepaboTK HeTU: TeperoHka, KpeKHHT
(TepMHUUeCKMM, KaTaJMTHYeCKWi), mpoan3. IIpoaykTel TmepepaboTku HehTH, UX
MpUMeHeHre B TIPOMBIIUIEHHOCTH W B ObiTy. KaMmeHHBI yrosb U TIPOAYKTHI €ro0
repepaboTKH.

OKCIlepuMeHTa/IbHble METO/Ibl M3YUYeHHUs BelleCTB U KX IpeBpalleHui: 03HaKOMJ/IEHUe
c obpasijamMy TIaCTMacC, KayuyyKoB W pe3uHbl, Ko/utekiuyu «Hedtb» U  «Yromb»,
MOJleTMpOBaHWe  MOJIEKY/]l  YIJIEBOZOPOZOB U  TaJlOreHONPOM3BOJHBIX, IIPOBeJeHUe
MPaKTHUUeCKO pabOThI: TIOyUeHne 3THUIeHa U U3yueHre ero CBOWCTB.

PacuétHbie 3agaum.




BbIunic/ieHusi TI0 ypaBHEHHIO XMMHYeCKOW peakuuu (Macchl, 00béMa, KOIM4YecTBa
HCXOJHOTO BeIeCTBa WM TMPOJYKTa PeakLWHu IO M3BECTHBIM Macce, 00BEMY, KOTMUECTBY
OJIHOTO U3 UCXO/IHBIX BeLeCTB UV NPOAYKTOB PeakLvn).

Kucnopopacopaepxaijye opraHnueckue coeuHeHUs!

[IpenenbHble OHOATOMHBIE CIUPTHL. MeTaHO/N U 3TaHOM: CTPOeHHe, (pusnueckue U
XUMHUUEeCKHe CBOMCTBA (peakLiMy C aKkTUBHBIMU MeTaslJlaMH, rajloreHOBOZ0pOo/ilaMu, TOpeHue),
rpuMeHeHre. BoJopojHble CBSI3M MeXJy MOJeKyJaMu CIUpTOB. [lelicTBMe MeTaHoO/Ia U
3TaHOJ/Ia Ha OPraHK3M uesioBeKa.

MHoroaTomMHble CIHPTHL. JTWIEHTJIMKOIb W TJIMLEePUH: CTpPOeHWe, ¢u3MuecKrie U
XUMHUUEeCKHe CBOMCTBA (B3aUMO/eMCTBHE CO I11eJIOUHbIMUA MeTa/lJlaMH, KaueCTBeHHasl peakLvst
Ha MHOrOaTOMHbIe COUPTHI). [leiicTBUe Ha opraHv3M 4YesioBeka. [IpuMmeHeHve riviiepuHa U
STUIEHTJIUKOJIS.

deHo: CTpOeHHEe MOJeKybl, (r3UyeckMe W XMMHUUeCKHe CBONCTBA. TOKCHYHOCTb
¢enona. [NpumeHenuve ¢eHona.

Anbperuabl U KemoHbl. DopManbierus, aleTanblerus: CTpoeHue, (u3nyeckue u
XUMHUUeCKHe CBOMCTBA (peakLy OKWC/IEHHSI U BOCCTaHOBJIEHWS, KaueCTBEHHbIe peakLvy),
T0JIy4YeHre U IpUMeHeHHe.

OZHOOCHOBHBIE TIpeJie/ibHble KapOOHOBBIE KUC/IOTHL. MypaBbUHasi M YKCyCHast
KUCJIOTBL: CTPOeHHe, (u3nyecKre W XUMHUUeCKre CBOWCTBA (CBOMCTBa, oOmiue [jisi Kacca
KUCJIOT, peaklus 3TepuduKaluu), ToaydeHue U rpuMeHeHWe. CTeaprHOBasi U OJIEMHOBAast
KUACJIOTBI KakK TPeJCTaBUTeNMN BBICIIMX KAapOOHOBBIX KHCIOT. Mblla KaK COJIM BBICIINX
KapOOHOBBIX KHCJIOT, X MOIOIIIee JIefCTBHE.

CnoxxHble 3(Upbl KakK TPOW3BOAHBIE KapOOHOBBIX KHCIOT. ['MApPOIM3 CI0XKHBIX
3¢upos. XKupsl. ['naposus xxupoB. [IpumeHeHue xupoB. bronornyeckast posb KUPOB.

YrneBoAbl: cocTaB, KiaaccuduKalys yryieBofoB (MOHO-, AW- W TIO/MCaXapu/ibl).
['moKo3a — MpOCTeNIiE MOHOCaXapy: 0COOEHHOCTH CTPOEHHUSI MOJIEKYJIbl, (hprU3uUecKue M
XUMHUUeCKHe CBOMCTBA (B3auMoZelcTBHe € rhpokcuzom meau(ll), okucieHve aMMuauyHbIM
pactBopom okcuza cepebpa(l), BoccTaHOBneHHe, OpoO)KeHHe TIJIFOKO3bl), HaXOXKJEeHHe B
TIpYpo/ie, IpUMeHeHne, buonornyeckas posb. @orocuHTe3. DpyKTO3a Kak M30Mep ITHOKO3bI.

Kpaxman u Uwe/tonosa Kak TMpupoAHble mnonuMmepbl. CTpoeHHWe Kpaxmana |
Lesuttoo3pl. du3nueckre M XUMHUUECKHe CBOWCTBa Kpaxmasa (TUApOJN3, KayeCTBeHHast
peakLusi C U0Z,0M).

OKCIlepUMeHTa/lbHble MeTO/Ibl U3yueHMsl BelecTB U WX NpeBpallleHui: NpOoBeJieHue,
HaO/o/leHre M OTHMCaHWe [IeMOHCTPAl[MOHHBIX OIBITOB: TOPEeHHe CITUPTOB, KaueCTBEeHHbIe
peakLMM OJHOAaTOMHBIX CIMPTOB (OKHUC/IeHHe 3TaHosa okcugoMm Mefu(1l)), MHOroaTromHbIX
CIUPTOB (B3aUMOJENCTBHEe TIuliepuHa C ruapokcugom meu(Il)), anbaeruzioB (OKuUc/ieHue
aMMHauHbIM pactBopoM okcuza cepebpa(l) u ruzapokcugom wmemau(Il), B3aumogeicTBUe
Kpaxmaja C HWOZOM), TIpOBeZieHHe TPAaKTHueckod pabOoThl: CBOMCTBA pacTBOpPa YKCYCHOM
KHUCJIOTBI.

PacuétHbie 3agaum.

BbIunic/ieHusi TI0 ypaBHEHHIO XMMHYeCKOW peakuuu (Macchl, 00béMa, KOIM4YecTBa
HCXOJHOTO BeIeCTBa WM TMPOJAYKTa PeakLWH IO W3BECTHBIM Macce, 00BEMY, KOTMUECTBY
OJIHOTO U3 UCXO/IHBIX BeleCTB UM NPOAYKTOB PeakLUn).

A3oTcoeprkalye opraHuueckye CoeIMHeHusI.

AMUHOKUCIOTHl Kak am@oTepHble oOpraHuueckue coejuHeHus. Pusnyeckue u
XUMHYEeCKWe CBOMCTBA aMHHOKUC/IOT (Ha mpuMepe TJ/MLMHA). brosorudeckoe 3HaueHUe
aMUHOKUCIIOT. [TenTuapbl.

benky Kak nprpoiHble BBICOKOMOJIEKYISIpHbIe coeuHeHus. [lepBuuHasi, BTOpUUHas 1
TpeTUYHasi CTPyKTypa OenkoB. XuWMHuUeckve CBOWCTBa Oe/IKOB: THAPO/IW3, AeHaTyparus,
KayeCTBeHHbIE Peaklvy Ha OesKu.



OKCriepyMeHTalbHbIe METO/IbI U3yUeHHs BeIleCTB W UX IpeBpallleHuit: Hab/moeHre 1
OIMHCaHWe eMOHCTPALMOHHBIX OIBITOB: JeHaTypaijds Oe/KOB MPW HarpeBaHHH, IBETHbHIE
peakiyu O6e/KoB.

BbICOKOMO/IEKY/ISIPHbIE COeJHHEeHHS

OCHOBHbIe TIOHATHSI XUMHH BBICOKOMOJIEKY/ISIPHBIX COeAMHEHHI: MOHOMEp, TI0UMep,
CTPYKTYPHOE 3BEHO, CTeleHb MMOJMMePU3al[iH, CPeZHsisi MOJeKy/sipHas macca. OCHOBHbIE
MeTOJbl ~ CHHTE3a  BBbICOKOMO/IEKY/SIPDHBIX  COeAWHEHWH  —  [OJMMepu3als |
TMOJTMKOH/IeHCalHsl.

OKCriepUMeHTalbHbIe METO/bI U3yUeHHs BEI|eCTB U MX IPeBpallleH|i: 03HaKOMJ/IEHHe
¢ obpasiiamMu MPUPOIHBIX U KCKYCCTBEHHBIX BOJIOKOH, T/IaCTMAcC, KayuyKoB.

MeXrnpegMeTHbIe CBSI3H.

Peanu3aiiisi MEXITPeJMETHbIX CBsi3eli TPU H3yUeHWH OpraHuueckod Xumuu B 10
K/IacCe OCYILECTBJISIETCS Yepe3 UCIO/Ib30BaHUe KaK OOLIMX eCTeCTBEeHHO-HAYUHBIX TIOHSTHH,
TaK W TIOHSTHH, SIB/SIOUUXCS CUCTEMHBIMHM [I/Is OT[e/bHbIX IPeJMETOB eCTeCTBEHHO-
HAyUYHOTO LUKJIA.

OO0r11yie ecTeCTBeHHO-HAyUHbIe TIOHATHS: sIB/IEHWEe, Hay4HbIM (akT, TUIOTe3a, 3aKOH,
TEOpUsl, aHa/u3, CUHTe3, KjiacCUuKalysi, TepPUOJUUHOCTb, HaO/IO/IeHNe, W3MepeHue,
9KCITIePUMEHT, MO/Ie/TUPOBAHHE.

du3MKa: Marepusi, SHeprus, Macca, aToM, 3JIeKTPOH, MOJeKyJa, SHepreTudyecKuit
YPOBEHb, BEIEeCTBO, Te/I0, 00bEM, arperaTHoe COCTOSIHUE BeIeCTBa, (PU3NUeCKUe BeJTUUNHBI
U eJUHHUL[BI X U3MEePEeHHS.

Buosiorusi: KieTka, opraHusm, 6uocdepa, oOMeH BelljeCTB B opraHusMe, (HOTOCHHTE3,
O1OIOrMYeCKH aKTUBHBIE BelllecTBa (Oe/IKU, YTIeBO/Ibl, )KUPbI, (PePMEHTHI).

Teorpaduist: MUHEpaJIbI, TOPHbBIE TOPO/bI, [10JIe3HbIE HCKOIaeMble, TOTIJIMBO, PECYPCHI.

TexXHO/IOTHs: TIMII[eBble TIPOJYKThI, OCHOBBI DAl[MOHAIBHOTO TIUTAHHUsSI, MOFOIIHEe
Cpe/iCTBa, JIeKAPCTBEHHbIE ¥ KOCMETHUeCKHe TperapaThl, MaTeprasibl U3 MCKYCCTBEHHBIX U
CUHTETUYECKHX BOJIOKOH.

11 K/TACC
OBIIAA 1 HEOP'TAHUYECKASA XUMUA

TeopeTnuecKue 0CHOBbI XMMUH

XUMHUUeCKU 37eMeHT. AToM. $Ipo aToMa, W30TOMbL. JJIEKTPOHHasi 000J/10uKa.
OHepreTMyeckve YpOBHM, TIOAYPOBHU. ATOMHble opOWTan, S-, p-, d- 37eMEeHTHI.
OcobeHHOCTH pacripe/ie/ieHHsi JIEKTPOHOB T10 OpOWTa/isiM B aTroMaxX 3JIEMEHTOB TIepBBIX
YeThIPEX TIepHUO/IOB. DNIeKTPOHHAsi KOHPUrypaliysi aTOMOB.

[Tepuoanueckuii 3akoH U [lepropnueckasi cucTeMa XUMUYeCKUX 3yeMmeHTOB [l. U.
MeHpeneeBa. CBsi3b TepUOJAYECKOrO 3aKOHa M Ilepuoguueckod CUCTEMbI XHMHUUECKUX
snemeHTOB [I. V1. MeHzienieeBa ¢ COBpeMEeHHOM TeOpyel CTPOeHUs] aTOMOB. 3aKOHOMEPHOCTH
M3MEHEeHUsT CBOMCTB XUMHMUECKUX 3/IEMEHTOB W 00pa3yemMbIX MMH TIPOCTBIX U CJIOXKHBIX
BelLleCTB I10 TPyIaM U repuo/iaM. 3HaueHue MepruoMuecKoro 3aKOHa B pa3BUTUM HayKHU.

CrtpoeHue BelllecTBa. XUMHUYeCKasi CBsi3b. BUJbl XUMHUeCKOW CBsi3U (KOBajieHTHast
HeToJ/IsIpHasi Y T0JISIpHAsi, MOHHAs!, MeTa/uinueckast). MexaHu3Mbl 00pa30BaHUsI KOBAa/IeHTHON
XUMUYEeCKOH CBs3u  (OOMEHHbIM W JIOHOPHO-aKLIeNTOPHbIN). BozgoposHasi — CBs3b.
BaneHTHOCTb. 31€eKTpOOTpULIaTeNbHOCTb. CTerneHb OKUCIeHusl. VIOHbI: KAaTUOHBI U aHUOHBI.

BemjectBa MOeKy/ISIpHOTO Y HEMOJIEKYJ/ISIPHOTO CTPOEHUsl. 3aKOH IIOCTOSTHCTBA
COCTaBa BelllecTBa. THWIbl KPUCTA//TMYECKHUX PEeLIETOK. 3aBUCUMOCTb CBOMCTBA BeLeCTB OT
THIA KPUCTA/IZTMUECKOU PeIIETKHU.

[TonsiTe 0 gucriepcHBIX cucTeMax. VICTUHHBbIE W KOJUIOMJHbIE pacTBOPbL. MaccoBasi
[l0J1s1 BelllecTBa B pacTBOpe.



Knaccudukaiusi HeopraHMUeCcKMX coefiMHeHU. HoMeHK/aTypa HeopraHUuecKux
BelllecTB. ['eHeTHUecKasi CBS3b HEOPraHWUYECKUX BeIeCTB, MPUHAA/IeXAIUX K pa3TuyHbIM
KJlaccam.

XuMurueckasi peakius. Knaccudukaiivss XMMHAYeCKUX peakijuii B HeOpraHUueckou u
OpraHMYeckKOM XUMHH. 3aKOH COXPaHeHMsi MacChl BelleCTB, 3aKOH COXpaHeHUs U
rpeBpallieHus1 SHePTryy TIPU XUMUUeCKUX peaKLUsX.

CKOpOCTb peakiiy, eé 3aBUCHMOCThb OT Pa3/MUHBIX (akTopoB. OOpaTHMbIe peaKIuH.
XumMmHuueckoe paBHOBecue. PakTOpbI, BAUSIIONIME HA COCTOSSHUE XMMHUUECKOrO paBHOBECHS.
[Tpuniun Jle IlaTesnbe.

Onektponutryeckas auccolyanys. CunbHbele U cnabbie 371eKTpouThl. Cpesia BOJAHBIX
pPacTBOPOB BeILleCTB: KUCJ/1asi, HeWTpasibHasl, 11e/I0UHast.

OKUC/IUTETbHO-BOCCTAHOBUTE/IbHBIE PEaKLIUU.

JKcrnepyMeHTa/lbHble MeTO/Ibl MU3yUYeHUs! BeIeCTB U UX MpeBpallleHUi: JeMOHCTPALUs
Tabmi «[Teproguueckas cucTeMa XUMHUeCKUX 37eMeHToB [I. V1. MeHzeneeBa», uyueHue
Mo/Jiesiell  KPUCTa/ZTMUECKUX DEIETOK, HaO/Mo/leHre W OIMCaHWe JIeMOHCTPALIMOHHBIX |
nabopaTOPHBIX OIBITOB (pa3/oXKeHHe MEePOKCHZA BOZOPOZA B MPUCYTCTBHUHU KaTaau3aTopa,
omnpejie/ieHMe CpeJibl pPacTBOPOB BeIeCTB C TIOMOIIbI YHHUBEPCAJbHOTO WHAMKATOpa,
peakiud WOHHOTO OOMeHa), TpOBe[jeHWe TIPAKTUUYEeCKOW paboThl «BiusHME pa3/IUUHBIX
(haKTOpOB Ha CKOPOCTb XMMUUECKON peakLiviu».

PacuétHbie 3agaum.

PacuéTtel 1o ypaBHEHHSIM XUMHUYECKHUX peakiui, B TOM UHC/Ie TepMOXUMHUYeCKHe
pPacyéThbl, PaCUéThI C UCTIOIb30BAHUEM MOHSATUS «MaCCOBasi 10151 BeIeCTBa».

Heopranuueckas xumus

Hemertannbl. IlonoxeHue HemeTa/sioB B Ilepuoanueckol cucTeMe XUMHYECKUX
snemeHToB [I. VI. MeHzeneeBa U 0COOEHHOCTH CTpOeHUs] aToMOB. Pu3nueckre CBOWMCTBA
HeMeTa/I/IoB. AJUIOTPONUS HeMeTa/yIoB (Ha TpyUMepe KUCI0poJa, cepwl, ¢docdopa u
yrjiepojia).

XuMHUecKre CBOMCTBA Ba)KHEMINIMX HeMeTasioB (TaJoreHoB, cephbl, a3oTa, docdopa,
yrjiepojia W KpPeMHHUs) U HUX COeJuHeHHH (OKCUIOB, KHUCIOPOJACOAEp’KalluX KHUC/IOT,
BO/IOPOJHBIX COeIMHEHUM ).

[IpyMeHeHre BayKHEUIIINX HEMETA/JIOB U UX COeJUHEeHUH.

Metannbl. [Tonokenve metanioB B [leproguyeckoit cucTeMe XMMUYECKHX 3/1EMEHTOB
1. N. MenpgeneeBa. OcoOOEHHOCTH CTPOEHMS 3JIEKTPOHHBIX 00O/I0UEK aTOMOB MeTaslioB.
OO6ume dusnueckre cBoicTBa MeTasuyioB. CrulaBbl METa/yIOB. ONMEKTPOXUMUUYECKUH Ps
HaIpspKeHUM MeTaslioB.

XUMHUUeCKMe CBOMCTBA BaKHEHIIMX MeETa/UIOB (HaTpUM, KaauM, Ka/bLWid, MarHuu,
aJTFOMUHUM, LIMHK, XPOM, Ke/ie30, Me/ib) U UX COeJMHEHUM.

OO61ue criocobbl oTyueHus MeTa/uIoB. [IpMeHeHe MeTa//IOB B ObITY U TEXHHKE.

OKcrnepyMeHTa/lbHble MeTOZbl W3yueHHs BeleCTB W WX MpeBpallleHUl: U3ydeHUe
KOJITIEKUUM «MeTasuibl U CIIaBbl», 00pa3l[0B HEMEeTa/VIOB, pellleHHe SKCTiepUMeHTaTbHBIX
3aziau, HaO/IOZIeHWe U OINHCAHWEe JIEMOHCTPAI[MOHHBIX U J1TaOOpaTOPHBIX  OIBITOB
(B3auMoOJelCTBYe TUAPOKCH/Ia aTlFOMUHKS C PaCTBOPaMU KMCJIOT M 1ije/loueli, KaueCTBeHHbIe
peakLi Ha KaTUOHbI MeTaslJIOB).

PacuétHbie 3agaum.

PacuéThl Macchl BelecTBa WM 00b&Ma ra3oB MO U3BECTHOMY KOJMUYECTBY BEIIIECTBA,
Macce Wik 00BEMY OIHOTO W3 YUaCTBYIOIIMX B PeaKIMU BEIeCTB, pacCuéThbl Macchl (00bEMa,
KOJIMYeCTBa Bell[eCTBa) MPOJyKTOB PeakLvy, eC/I OJHO U3 Bell[eCTB UMeeT MPHUMeCH.

XuMHA U )KU3Hb

Posb XxuMuM B 00eCreueHUM SKOJIOTUYECKOHW, HSHEpreTUYeCKOM W IHUIIEeBOU
0e30MacHOCTH, pa3BUTHUM MeAMIIMHBI. [IOHSATHE O HAayUYHbIX METO/ax IMO3HAHUS BEIEeCTB U
XUMHUYECKUX Peaklyu.



[pencTaBnenysi 00 OOMMX HAy4YHbIX TIPUHLUIAX TPOMBIIIIEHHOTO TIO/TyYeHust
BaKHEMILMX BellleCTB.

UesoBeK B MMpe BeleCTB U MaTepuasoB: Ba)KHeWIIMe CTpPOWTesbHble MaTepuasbl,
KOHCTPYKLIMOHHbIe MaTepuasbl, KPacKH, CTeK/0, KepaMHKa, MaTepuasbl JJis 3J1eKTPOHUKH,
HaHOMaTepHaJsbl, OpraHuuecKrie U MUHepasbHbIe y100peHusl.

XVMHSL U 3[0pOBbe UesioBeKa: MpaBU/ia MCII0/Ib30BaHUs JIeKapCTBEHHBIX Mpernaparos,
rpaBusia 6€30TMacHOr0 MCII0/Ib30BaHUS TIPerapaToB ObITOBOM XUMUM B TIOBCEJHEBHOM JKMU3HHU.

MesxrnpesMeTHbIe CBSI3H.

Pean3aiiysi MeXXIpeJMeTHBIX CBsI3el MPU W3yueHWH 001[eil 1 HeOpraHMUeCcKOl XUMUN
B 11 Kjacce OCyIIeCTB/seTCS 4epe3 HCIIOb30BaHME KaK OOIIMX eCTeCTBeHHO-HayUHbIX
MOHATUM, TaK M TIOHATHM, SIBJSIOLIUXCS CUCTEMHBIMU /U1 OTZe/bHbIX IIpeJMEeTOB
eCTeCTBeHHO-HAay4HOr0 L{UK/Ia.

OO1mye ecTeCTBeHHO-HAyuUHble TIOHSTHS: HAyUHBIN (DakKT, THUIOTe3a, 3aKOH, TeOopus,
aHanu3, CHHTe3, KjaccUuUKalys, TMepuoJUUHOCTb,  HaOJofieHWe,  3KCIIepHUMEHT,
MO/ie/IMpOBaHue, U3MepeHue, sIBjIeHue.

®dusuka: Marepusi, 3Heprus, macca, aToMm, 3/IeKTPOH, NPOTOH, HEUTPOH, WOH, U30TOI],
PaJM0aKTUBHOCTh, MOJIEKY/ld, SHEpPreTUYeCKWi ypOBEHb, BeIeCTBO, Te/lo, O00BEM,
arperaTHOe COCTOsIHME BelllecTBa, (M3MYecKde BeJMUMHbl U eJUHULIbI MX H3MepeHus,
CKOpOCTb.

Buonorus: KieTka, opraHusM, SKocucTema, Ouocdepa, Makpo- W MHKPO3Te€MeHTHI,
BUTaMUHBI, 00MeH BeIL[eCTB B OpPraHU3Me.

[eorpacdusi: MuHeparibl, TOpPHBIE TTOPO/ibl, MTOJIe3HbIE CKOTIaeMble, TOT/IUBO, PeCYPCHI.

TexHonoruga:  XyMMHYecKasi TPOMBILUIEHHOCTb,  MeTa/Ulyprus, MPOU3BOJCTBO

CTPOUTEJ/IbHBIX MdaTepHra’sios, CeJ/IbCKOXO035CTBEHHOe Mpou3BOACTBO, rnuiieBas
TIMPpOMBIIJIEHHOCTD, d)apMaLIEBTI/IHECKaH MPOMBIIIJIEHHOCTb, TIDOM3BOACTBO KOCMETHUYECKUX
IperapdaTos, IMMPpOU3BOACTBO KOHCTPYKIJUOHHBIX MdTepHasios, JJIEKTPOHHAs

MMPOMBLIIJIEHHOCTb, HAHOTE€XHOJIOTYH.



IVNIAHUPYEMBIE PE3YJ/IbTATBI OCBOEHUSA ITPOI'PAMMBI 110 XUMHWH HA
BA30BOM YPOBHE CPEJHEI'O OBILIEI'O OBPA3OBAHUA

JINMHHOCTHBIE PE3YJIbTATDI

®I'OC COO ycraHaBivMBaeT TpeOOBaHUS K pe3y/jbTaTaM OCBOEHHUSI O0YYaroIMMUCS
nporpaMM cpejiHero o0irero ob6pa3oBaHusi (JIMUYHOCTHBIM, METANpeJMETHbBIM U TIPeJAMETHBIM).
HayuHO-MeTo[uueCKOM OCHOBOM [ijist pa3pab0TKH T/IaHUPYEMBIX Pe3y/IbTaTOB OCBOEHMUs ITPOrpamMM
cpezHero o61ero o6pa3oBaHuUst SIB/ISIETCS CUCTEMHO-ZeATe/TbHOCTHBIN MTOXO0/I.

B CoOOTBeTCTBUM C CHUCTEMHO-ZAESTeNbHOCTHBIM TOAXO0J0M B CTPYKType JIMYHOCTHBIX
pe3y/bTaTOB OCBOEHMs MpeiMeTa « XUMUsSI» Ha YPOBHE CpeJHero o0iero o6pa3oBaHus Bbl/le/IeHbI
C/leflytolye COCTaBJ/IsIFoLIMe:

0CO3HaHMWEe OO0YyuaroIMMUCST POCCUHCKOW TPaXKJaHCKOW HIEHTHUHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSITEJILHOCTU U CaMOOIIpe/ieIeHHIO;

Ha/IMurie MOTHUBAI[UK K 00yUeHHIo;

Lie/leHarpaB/ieHHOe pa3BUTHEe BHYTPEeHHUX yOexkJeHu! JIMYHOCTH Ha OCHOBe K/IHOUEBBIX
LIEHHOCTeH U UCTOPUUECKUX TPaJULIUi 0a30BOM HayKU XMWY,

TOTOBHOCTb M CHOCOOHOCTH OOYYAOI[UXCS PYKOBOJCTBOBAaThCSI B CBOEHM [1€STETbHOCTH
LIEHHOCTHO-CMBIC/IOBBIMM ~ YCTaHOBKaMH, TMPUCYLIUMHU  1[eJIOCTHOM CUCTEMEe XUMHYeCKOro
obpa3oBaHus;

Ha/IMuKe TTPaBOCO3HAHUS SKOJIOTMUECKOH KYJIbTYPbl U CIIOCOOHOCTH CTaBUTh 11€JTH U CTPOUTD
JKA3HEHHbIE TJIaHbI.

JINUHOCTHBIE pPe3y/IbTaThl OCBOEHUS TpeiMeTa « XHUMHUSI» JOCTUTAIOTCS B IMHCTBe yueOHOU
Y BOCIUTaTe/IbHOU [1eATe/TbHOCTU B COOTBETCTBUU C T'YMAaHUCTUUECKUMH, COLIMOKY/IbTYPHBIMHU,
JIyXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMU W H/leajlaMd POCCHUHCKOTO TpaXkJaHCKOro 0OIIecTBa,
MIPUHSATBIMU B OOII[eCTBe HOpPMaMHM M TpaBWIaMH TIOBeZIEHHs, CMOCOOCTBYIOIIMMU TPOLjeccaM
CaMOTIO3HAHUsI, CAaMOPa3BUTHSI Y HPaBCTBEHHOTO CTAHOBJIEHUST TMUYHOCTH 00yUaroIMxCsl.

JINUHOCTHBIE pe3y/ibTaThl OCBOEHUS TIpeMeTa «XUMHUs» OTpa)katoT C(HOPMUPOBAHHOCTh
OTIbITA MO3HABATebHON U MPAKTUUECKOU ZIeATeIbHOCTH 00YYarolUXCsl 10 pear3ariii MPUHSTHIX
B 0011[eCTBe LIEHHOCTeH, B TOM UKCJ/Ie B YaCTH:

1) rpaXkgaHCKOro BOCIIUTAHMS:

0CO3HaHUsI O00YUarOIIMMHUCS CBOMX KOHCTHTYIIMOHHBIX TIpaB M 00513aHHOCTEH, YBaXKEHUs K
3aKOHY Y MPaBOMOPS/IKY;

Mpe/CTaB/eHus O COLMaJbHBIX HOPMaxX U MpPaBWIAX MEX/JIWYHOCTHBIX OTHOLIEHUN B
KOJIJIEKTHBE;

TOTOBHOCTHM K COBMECTHOW TBOPYECKOH /IeATeJIbHOCTH TPH CO3Z,aHHUU Y4YeOHBIX MPOEKTOB,
pellieHny yueOHBIX M MT03HABATEe/IbHBIX 3a/lay, BBITIOJTHEHUM XUMUUYECKUX KCTIEPUMEHTOB;

CNOCOOHOCTH TIOHMMAaTh M TIPUHUMAaTh MOTHMBBI, HAMEPEHUs], JIOTUKY W apryMeHThI JAPYTUX
TIPU aHa/TU3€ Pa3/IMUHBIX BUJIOB yUeOHOU [1eTe/TbHOCTH;

2) NaTPUOTUYECKOr0 BOCIIUTAHMS:

LIEHHOCTHOTO OTHOLIEHUS1 K UCTOPUYECKOMY Y HayYHOMY Hac/aeIul0 OTeueCTBeHHOW XUMUU;

YBa)Ke€HHS K MPOLIeCCY TBOPUECTBA B 00/1aCTU TEOPUU U TIPAKTUUECKOTO MPUMEHEHUS] XUMUH,
0CO3HaHUS TOTO, UTO JOCTH)KEHUSI HAYKH €CTh Pe3yJbTaT J/IUTeIbHBIX HaO/II0/IeHHI, KPOTIOT/IUBBIX
9KCITIepUMEHTA/IbHBIX ITOMCKOB, MOCTOSTHHOTO TPYZA YYEHBIX U NTPAKTHKOB;

HHTepeca 1 T03HaBaTe/IbHbIX MOTUBOB B MOTYYeHUU U TOC/IeAyI0IeM aHaiu3e UHQopMaruu
0 MepeJOBbIX JOCTU)KEHUSIX COBPEMEHHOM 0TeUeCTBeHHON XUMUWY;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUA:

HPaBCTBEHHOT'0 CO3HAHMSI, STUUECKOT0 MOBe/IeHMUS;

CNOCOOHOCTH OL|eHWBATh CUTYAIlWU, CBSI3aHHBIE C XUMHUECKUMHM SIBIEHUSIMUA, U TIPUHUMATh
OCO3HaHHbIe pelleHusl, OPUEHTHUPYSICh Ha MOPa/IbHO-HPABCTBEHHbIE HOPMBI U LIEeHHOCTH;



TOTOBHOCTH OLIEHMBAaTb CBOE TIOBeJleHHMe W TIOCTYIIKM CBOWMX TOBapHILed C TMO3ULUA
HPaBCTBEHHBIX W MPAaBOBbIX HOPM U OCO3HaHUe TIOCIeCTBUNA ITUX MTOCTYNKOB;

4) dbopMupoBaHusA Ky/JIbTYPbI 3/[0POBbSI:

MOHUMAaHUs TIeHHOCTeH 370poBOro u 0e3omacHOro obpasa >KW3HH, Heo0XOJUMOCTH
OTBETCTBEHHOT'O OTHOIIEHHS K COOCTBEHHOMY (PU3NYeCKOMY U TICHXUYEeCKOMY 3/]0POBBIO;

co0uTro/1eHMs TIpaBKU/T 6e30MacHOTO 0OpaIlleHHsl C BEIleCTBaMU B OBITY, TTOBCEJHEBHOM >KU3HU
Y B TPY/JIOBOM [lesiITeJTbHOCTH;

TIOHUMaHWUSI LIEHHOCTH TIPaBU/I MH/IMBU/IyaIbHOTO U KOJUIEKTUBHOTO 0€30T1aCHOTO TOBe/|eHusT
B CUTYyaLUsIX, YTPOXKAIOILMX 3/J0POBbIO U )KU3HU JHO/Iel;

OCO3HaHUsI TIOC/IE[CTBUM U HEMpUATHS BpEeJHBIX TMpUBbIUEK (ymoTpebsieHUs1 anKoross,
HapKOTHKOB, KypeHus);

5) TPy/10BOr0 BOCIIMTaHUS:

KOMMYHUKAaTBHOM  KOMIIETEHTHOCTH B  y4eOHO-MCC/Ie/I0BATe/IbCKONW  J1eSITeTbHOCTH,
0011[eCTBEHHO I10/1e3HOM, TBOPUECKOH U IPYTUX BUAX JeATebHOCTY;

YCTAaHOBKM Ha akTMBHOE yuyaCTWe B pelleHWd TMpakKTUUecKuX 3ajad COLUa/bHOU
HarpaB/IeHHOCTH (B paMKaxX CBOero Kjacca, LIKOJIbI);

VMHTepeca K TMpaKTUUeCKOMY HU3yueHHIO mpodeccuii pasMuHOro pofa, B TOM 4YHC/Ie Ha
OCHOBe TIPUMeHeHUsI TIpeIMeTHbIX 3HAHUM 110 XUMUUY;

yBa)KeHUs K TPYAY, JIFOJSM TPyZa U pe3yJ/ibTaTaM TPY/I0BOH /lesTe/IbHOCTH;

TOTOBHOCTU K OCO3HAHHOMY BbIOODY WH/IWBHU/ya/bHOUW TPaeKTOpUM 00pa3oBaHus, Oymaylei
npodeccry ¥ peanu3alii COOCTBEHHBIX KU3HEHHBIX I/IAHOB C YUETOM JINUHOCTHBIX WHTEPEeCOB,
CrocoOHOCTel K XMMHU, MHTEPECOB U TIOTpeOHOCTel 0011]ecTBa;

6) 5K0/1I0rMYecKoro BOCIIUTaHUA:

9KOJIOTUYeCKH 11e71ec000pa3HOro OTHOIIEHUsS K MPUPOZe, KaK MCTOYHWKY CYILeCTBOBAHUS
>KU3HU Ha 3emiie;

TIOHUMaHUsI T/I00aTIbHOTO XapaKTepa JKOJIOTHUeCKUX MpobsieM, BIMSHUS SKOHOMHYECKHX
TMIPOLIECCOB Ha COCTOSIHME TPUPOIHON U COLMAIbHOM Cpe/ibl;

0CO3HaHWsI HeO0OXOJUMOCTH WCIO/Ib30BaHUsl JOCTYDKEHUM XWUMHWU [IJIsi PelleHus] BOMPOCOB
paLMOHAIbHOTO MIPUPO/I0TI0/b30BaHMS;

aKTUBHOTO HENpUsTUsl [eMCTBUM, MPUHOCSIMX BpeJ OKpY»Karolleil TNpUPOJHOI cpefe,
yMEeHHsI TIPOTHO3UPOBAaTh HeDIaronpusiTHble 3KOJOTHYeCKHe TI0C/Ae[CTBUSI TpeJIIPUHUMAaeMbIX
JleHiCTBUM U NpeloTBpalliaTh UX;

Ha/lMyusi Pa3BUTOrO SKOJOTMUECKOTO MBbIIJIeHHs], SKOJIOTUYeCKON KyJ/bTYphl, OMbITa
JlesITeTbHOCTU  9KOJIOTMUeCKOM  HamnpaB/eHHOCTH, YMeHMUs DYKOBOJCTBOBaTbCSi HMHU B
TM03HaBaTe/IbHOW, KOMMYHHUKAaTUBHOW M COLIMA/IBHOM TIPaKTHUKe, CTIOCOOHOCTH M YMeHHsI aKTHBHO
MIPOTHUBOCTOSITE UZe0/IOTHH XeMohoouw;

7) leHHOCTH HaY4YHOr0 IM03HAHUA:

c(OpMHPOBAHHOCTH MUPOBO33PEHUs], COOTBETCTBYIOLLET0 COBPEMEHHOMY YPOBHIO pPa3BUTHSI
HayKH{ 1 00I11eCTBEHHOM MPAKTHKH;

MOHUMaHUs CrielUUKA XUMUU KaK HayKd, OCO3HaHUs eé poau B (OpPMUPOBaHUU
PaLMOHATBHOTO HAaYYHOTO MBIIJIEHHUS], CO3/JaHUM I11eJIOCTHOTO TIPe/ICTaB/IeHHs] 00 OKpY’Karolem
MHUpe KaK O eJUHCTBe TMPHUPOJbl W uelioBeKa, B TMO3HAHUM TPUPOJHBIX 3aKOHOMEpPHOCTel u
pelieHun pobieM CcOXpaHeHHs IPUPOJHOTO PABHOBECHS;

yOeXXIEHHOCTH B 0CO0OM 3HAUMMOCTH XUMWHU [JIi COBPEMEHHOW LMBWIM3aLU: B eé
T'YMaHUCTUYECKOW HarpaB/IeHHOCTH W BaXHOM pOMM B CO3/jaHWM HOBOW 0a3bl MaTepuabHOM
KYJIbTYPbI, pelleHuH ri00asbHbIX MpobeM yCTOWUMBOTO PA3BUTHS Ue/i0OBeYeCTBA — ChIPHEBOM,
JHEPreTUUeCKOM, MUIIEeBOW U IKOJIOTMUYEeCKOUM 0e30MacHOCTH, B Pa3BUTUM MeJULIMHBI, 0becrieyeHUH
YCJIOBUH yCITEITHOTO TPY/a ¥ SKOJ0TUYeCKH KOM(pOPTHOM >KU3HHU KaXK/IOT0 UjieHa 00IIiecTBa;

€CTeCTBeHHO-HayUHOW T'pPaMOTHOCTU: TIOHMMaHWs  CYILIHOCTU METOZOB  T03HaHMS,
HCII0/Ib3yEeMBIX B €CTeCTBEHHBIX HayKaX, CIIOCOOHOCTM MCMO/b30BaTh TMOJydYaeMble 3HAHUS IS
aHamM3a U OOBSICHEHWsI SIB/IEHUH OKPY)KaloL[ero MHUpa U TPOMCXOASAIIMX B HEM W3MeHeHWH,



yMeHHUs1 ZieJlaTb 000CHOBaHHbBIE 3aK/TFOUEHHsS] HA OCHOBE HayUHBIX ()aKTOB M UMEIOIIUXCS IaHHBIX C
1eJIbIO TIOJTYUEeHHUsT ZIOCTOBEPHBIX BbIBOJIOB,;

CNOCOOHOCTH CaMOCTOSITE/TLHO MCII0/Ib30BaTh XUMHUUECKHE 3HAHUS [JIs pelleHus Tpob/ieM B
peasibHbIX )KM3HEHHBIX CUTYalUsIX;

VHTepeca K M03HaHWI0 U UCCIIe/I0BaTe/IbCKOM /IesiTe/TbHOCTH;

TOTOBHOCTA M CIIOCOOHOCTM K HemNpephiBHOMY 00pa30oBaHWIO W CamMO00pa30BaHWIO, K
AaKTUBHOMY TIOJIyU€HHIO HOBBIX 3HaHWM [0 XUMHM B COOTBETCTBUM C JKM3HEHHBIMU
MOTPeOHOCTAMU;

MHTepeca K 0COOeHHOCTSIM TPy/a B pa3MyHbIX chepax mpodeccroHanbHOU AesTeTbHOCTH.

METAIIPEJMETHBIE PE3YJ/IbTATDI

MertarnipesiMeTHble pe3y/bTaThl OCBOeHMs YyuyeOHOro TipeaMeTra «XHMHUSI» Ha YPOBHE
cpefHero o0iriero 06pa30BaHUsl BK/IOUAKOT:

3HauMMble 11 (POPMUPOBAHUSI MHUPOBO33peHUs] O00yuaroIUXcs MeXAUCLUIIMHAPHbIe
(MexxrpeiMeTHbIe) 00OlIjeHayUHbIe MTOHSTHS, OTPaXKarollye 1|eI0CTHOCTh HayYHOUM KapTUHBI MUpa U
crelM(UKy MeTO/I0B TMO3HaHHWs, MCIO/b3yeMbIX B €CTECTBEHHbIX HayKaxX (Marepusi, BeLeCTBO,
SHeprus, siBjieHWe, IpOLleCcC, CHACTeMa, HayuyHbld (aKT, MPUHLMI, TUIOTEe3a, 3aKOHOMEPHOCT,
3aKOH, Teopwsl, UCC/ieloBaHNe, HabMoieHre, U3MepeHue, SKCIIepUMEHT U [IpyTue);

yHUBepcCasibHble yueOHble felcTBUS (TI03HaBaTe/bHble, KOMMYHUKATUBHbIE, PETYJISATUBHbIE),
obecreunBarole GpopMUpoBaHUe (PYHKI[MOHAJLHOW I'PaMOTHOCTH U COLMA/IbHOW KOMIIeTeHLIH
00yyYaroInXCs;

cnocoOHOCTh  OOyuaromMXcsi ~ UCMO/b30BaTh ~ OCBOEHHbIE  MEeX/JUCLIUIIIMHAPHBIE,
MHUPOBO33peHUeCKe 3HaHUs M yHHUBepca/ibHble yueOHble [JeMCTBUSI B TI03HABaTe/JIbHOW U
coLMaIbHOM TIPAaKTHKe.

Mertarnipe/ijMeTHble pe3y/bTaTbl OTPa)KalOT OBJIafieHWe YHUBEPCAIbHBIMU  yueOHBIMHU
r03HaBaTe/IbHbIMU, KOMMYHHUKAaTUBHBIMU U PETy/ISSTUBHBIMU /1eICTBUSIMHU.

OB/1a/ileHHe YHHBePCa/IbHbIMH YUeOHbIMH 03HaBaTeIbHbIMU AeHCTBHUAMU:

1) 6a30BBIe JIOTHYECKHE ACHCTBUSA:

CaMoCTOsiITe/IbHO  (DOpPMYJIUpPOBaTb W aKTyaJW3upoBaTh TpoOseMy, BCECTODOHHe eé
paccMaTpuBaTh;

orpeziesiiTh LleJIM  JesITe/IbHOCTH, 3a7iaBasi NapaMeTpbl W KPUTEPUU WX [OCTYDKEHUS,
COOTHOCHTb Pe3yJIbTaThl JeSITe/IbHOCTH C OCTaB/eHHbIMU LIe/ISIMU;

WCII0/Ib30BaTh TPU OCBOEHUM 3HAHUW MPUEMBI JIOTMUYECKOTO MBILLJIEHUS — BbIEJATh
XapakTepHble TPU3HAaKW TMOHATUM U  yCTaHaBIMBAaThb WX B3aWMOCBSI3b, MUCIIO/Ib30BATh
COOTBETCTBYIOLL[ME TTOHSTHS AJisi 00bsICHEHUSI OT/|e/IbHBIX (PaKTOB U SIBJIEHUIA;

BbIOMPATh OCHOBAHUS U KPUTEPUH [i/isl KJlaCCU(UKAL[MK BeleCTB U XUMUUeCKHX peaKLivi;

yCTaHaB/IMBaTh IPUUMHHO-C/Ie/|CTBEHHbIE CBS3U MEX/Y M3yYaeMbIMU SIBJIEHUSIMU;

CTPOMTH JIOTUYECKHE pacCyXAeHus (MHAYKTHBHBIE, eIlyKTUBHbIE, [10 aHA/I0THH), BbISB/ISTh
3aKOHOMEpPHOCTU M TPOTHBOpeUrsi B pacCMaTpUBaeMbIX SIBJIEHUSX, (DOPMY/IMPOBaTh BBIBOZBI U
3aK/IIOUeHUS;

MPUMEHATb B TIPOL|eCCe T03HaHMS, UCIO/b3yeMble B XUMHUU CUMBOJIMYECKHE (3HAKOBbIE)
Mo/ieJiv, TIpeoOpa30oBbIBaTh MO/le/IbHbIe Tpe/[CTaB/IeHUss — XUMAYeCKU 3HaK (CUMBOJI) 3/IeMeHTa,
xUMUAYeckass ¢GopMmysa, ypaBHeHHe XUMMWUECKOW peakluuM — TIpU pelleHuu yueOHbIX
103HaBaTe/IbHbIX Y MPAaKTUUECKUX 3a/iau, IPUMEHSTh Ha3BaHHble MO/le/IbHble TIpe/|CTaBlIeHUs [J1s
BbISIBJIEHUS XapaKTePHBIX NIPU3HAKOB U3yUaeMbIX BEILeCTB U XUMUUYECKUX peaKL{1i.

2) 6a3zoBbIe HCC/IEi0BATE/TBCKHE JeHCTBHUSA:

BJIaZleTb OCHOBAMU METO/I0B HAyYHOI'O NT03HAHMS BEIlleCTB U XUMUUYECKUX peaKLvy;

¢opMynupoBaTh Lield UM 3aJaud MCC/Ie[I0BaHHWs, MCIIO/Ib30BaTh IIOCTaB/eHHbIE U
CaMOCTOSITe/IbHO C()OPMYJ/IMPOBAaHHbIE BOMPOCHI B KAUeCTBe MHCTPYMEHTA M03HAHUSI Y OCHOBBI 1151
(hopMHpOBaHKS FMMNOTE3bI M0 NTPOBEPKe MPaBU/IbHOCTH BbICKa3bIBa€MbIX CY KIEHU;



B/IaZieTh HABBIKAMM CAaMOCTOSITE/IbHOTO TJIAHUPOBAHUSI W TIPOBEAEHMs YUEHUUECKUX
9KCIIEPUMEHTOB, COBEPILEeHCTBOBAThH yMEHHs1 HaOJIFO/IaTh 3a XOJOM TPOLeCca, CaMOCTOSITEebHO
MPOrHO3UPOBATh €ro pe3yJsibTaT, (OPMY/IUPOBaTh OOOOLIEHUS] U BbIBOJbI OTHOCHUTETBEHO
JIOCTOBEPHOCTU PEe3yJIbTaTOB MCC/Ie/[OBAHMUS, COCTAB/ATE OOOCHOBAHHBIM OTYET O TPOZETaHHOU
pabore;

npuoOpeTaTh OMBIT YYEHUUYECKOW WCC/Ie[JOBaTeIbCKOM U TPOEKTHON  [J1esTe/IbHOCTH,
MPOSIB/IATh  CTIOCOOHOCTh UM TOTOBHOCTh K CaMOCTOSITEJIbHOMY TIOMCKY METOZIOB peLIeHuUs
MPaKTUYeCKUX 3a/iay, IPUMEHEHUIO Pa3/IMuHbIX METO/[0B TIO3HAHUSI.

3) pabora ¢ uHdopmarueii:

ODUEHTHPOBAThLCS B  Pa3/IMUHbIX WCTOYHUKAX MHGOpPMAalMu  (Hay4HO-MOMYJIsIpHast
JIMTEpaTypa XMUMHUUECKOrO COJIepXKaHHus, CIIpaBOYHble T0CoOus, pecypcbl VHTepHeTa),
aHa/IM3UPOBaTh WH(OPMALUIO Pa3/TUUHbIX BUIOB U (JOPM TMpeACTaBIeHUs], KPUTHUECKH OL|€HUBATh
€€ JI0CTOBEPHOCTh U HETIPOTHBOPEUUBOCTH;

bopMy/MpoBaTh 3ampockl M TIPUMEHSTh pa3/IMUHbIE METO/bI TIPU TOUCKE U 0TOOpe
uHbopmaryy, HeoOXOJUMOM /17T BHITIOTHEHUsT yUeOHBIX 3a/lau OTpe/Ie/IEHHOTO THIIa;

NpUoOpeTaTh OMBIT HWCIMOJIb30BaHUS WH()OPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUH U
Pa3/IMYHBIX TTIOUCKOBBIX CHUCTEM;

CaMOCTOSITE/IbHO BbIOMPATh ONTUMAaJbHYI0 (OpPMY TMpe/cTaBjieHduss UH(OpPMaIMK (CXEeMbl,
rpaduKu, AUarpaMMbl, Tab/IULIbI, PUCYHKH U JIDYTHE);

UCIO/Ib30BaTh HAYYHBIA $3bIK B KAaueCcTBe CpeACTBa TMpuU paboTe C XUMUYECKOH
uH(opMalHell: MPUMEHITh MEXIpeIMeTHbIe (PH3nUecKre U MaTeMaTUUYeCKKe) 3HAKHA U CUMBOJIBI,
(dopmyiiel, abOpeBUaTypbl, HOMEHK/IATYPY;

UCII0/Ib30BaTh U MPeobpa3oBbiBaTh 3HAKOBO-CUMBOJIMUECKHE CPE/ICTBA HATJISIJHOCTH.

OBJ1a/ieHle YHUBEPCATbHBIMH KOMMYHHKATHBHBIMH [IeHCTBUSIMH:

3a/1aBaTh BOMPOCHI MO CYILIECTBY 0OCY)XJaeMOH TeMbl B XOZe [JUajiora W/WIM AUCKYCCHH,
BbICKa3bIBaTh W/IeH, (HOPMy/SUpPOBAaTL CBOU  TPE/JIOKEHUS] OTHOCUTEBHO  BBITIOJTHEHUS
Npe/JiIoKeHHOU 3a/lauu;

BBICTYMaTh C TIpe3eHTalell pe3y/bTaTOB M03HABATE/bHOW [esITeIbHOCTH, TMOJIyYeHHbIX
CaMOCTOSITE/IbHO WM COBMECTHO CO CBEPCTHUKAMU TPU  BBIMOJIHEHUM  XMUMHUECKOTO
9KCIIePUMEHTa, TPAaKTUYeCKOW paboThl M0 WCC/IeJOBAHUIO CBOMCTB U3ydaeMbIX BEIIECTB,
peanu3aluKM yueOHOro TpoekTa U (HOPMY/IMPOBATH BBIBOJBI MO pe3y/bTaTaM TPOBeJEHHBIX
WCC/IeIOBaHUI TyTEM COTJIaCOBaHMs TIO3ULUI B X0Ze 00CYK/[eHUsI U 0OMeHa MHEHUSIMU.

OBJ1a/ieHHe YHUBEPCAILHBIMH Pery/IATUBHBIMH JeHCTBUSAMU:

CaMOCTOSITe/IbHO TIJIAHUPOBATh W OCYILECTBJISITb CBOK TI03HABATE/bHYIO JesTeNbHOCTS,
ompefiesisisi €€ LeJIM U 3a[aui, KOHTPOJMPOBATh M 10 Mepe HeoOXOAWMOCTH KOPPEKTHPOBATh
Tnpe/jlaraeMblii aJTOPUTM €HCTBUM TIPU BBITIOJIHEHUM yueOHBIX U HMCC/Ie[0BaTeNbCKUX 3ajau,
BbIOMpaTh Haubosee 3¢deKTUBHBIN CrIOCOO UX pelleHust C YUETOM MOTyueHHs] HOBBIX 3HAHUU O
BEIL[eCTBAX U XUMUUECKUX PeaKIUsX;

OCYILIECTBJIATh CAMOKOHTPOJIb CBOEH /IeATe/IbHOCTH Ha OCHOBE CaMOaHaiu3a U CaMOOLIEHKH.

INPEJIMETHBIE PE3YJ/IbTATDI

10 K/TIACC

[TpenMeTHBIE pe3y/ibTaThl 0OCBOeHUs1 Kypca «OpraHuueckasi XUMHs» OTpaXkatoT:

c(hOpMHPOBAHHOCTh TPE/CTaB/IeHUI O XUMHUECKOW COCTaBJISIFOIIEN ecTeCTBeHHO-HAayUHOM
KapTUHBI MMpa, POJM XUMHM B TO3HAHWU SIBJI€HWN MPHUPOAbI, B (DOPMUPOBAHUU MBIIIIEHUSI U
Ky/lbTypbl JIMUHOCTH, eé (yHKIIMOHAJBbHOW TPaMOTHOCTH, HeOOXOAMMOM [jisi  peleHHs
MPAaKTUYEeCKMX 3a/lady M 3KOJOrMYecKM OOOCHOBAHHOTO OTHOIIIEHUS K CBOEMY 37I0POBbIO W
TIPUPOJHOU CpeJe;

BJ/laZieHe CHCTeMOW XMMHUeCKUX 3HaHWM, KOTOpasi BK/IFOUaeT: OCHOBOIIO/IAratoIie MoHITHUS
(XMMMUYeCKU 37eMeHT, aToM, »37eKTpOoHHasi 000/70YkKa aToMa, MOJIeKy/a, Ba/leHTHOCTb,



3/1eKTPOOTPULIATE/IbHOCTb, XMMHYeCKasi CBsi3b, CTPYKTypHass Qopmyna (pa3BépHyTasi W
COKpaIIléHHast), MOJIb, MOJISIDHasl Macca, MOJISIPDHBIA 00BEM, YT/IepoHbIN CKesleT, (yHKI[MOHATbHAsT
rpynna, pajukana, W30Mepus, HW30Mepbl, TOMOJIOTMYEeCKUM P, TOMOJIOTH, YT/eBOJOPO/bI,
KUCJIOPOZ, W  a30TCofep)Kalljie COeJUHEeHWs, MOHOMep, I[IO/JIMMep, CTPYKTYpDHOe 3BEeHO,
BBICOKOMOJIEKY/ISIDHBIE COeJUHEHUS]); TEOPUU U 3aKOHBI (TeOpUsl CTPOEHUS] OPraHUUeCKHX BellecTB
A. M. BbyTnepoBa, 3aKOH COXpaHeHUsI MacChl BeIeCTB); 3aKOHOMEPHOCTH, CUMBOJIMUECKUM SI3bIK
XUMHMM; MHUDOBO33peHYeCKHe 3HaHWs, JieXalllde B OCHOBe T[IOHMMaHusl TPUYMHHOCTU U
CUCTeMHOCTH XUMWUYEeCKUX sIB/IeHUM, (aKTOlIornyeckre CBeJleHUMsI O CBOMCTBax, COCTaBe,
MojlyueHnd U 0e30MacHOM WCIO/b30BaHUM BaKHEWIIMX OpPraHWUYeCKWX BeIIeCTB B OBITY U
MPaKTUYeCKOH JleITe/IbHOCTH Ye/l0BeKa;

c(OpMHUPOBAHHOCTb YMEHUH BBISB/ISATh XapaKTepHble MPU3HAKKU MOHSATUM, yCTaHaB/IMBaTh UX
B3aUMOCBS3b, MCIO/b30BaTh COOTBETCTBYIOLL[ME TOHATHS IPU OINMCAaHUM COCTaBa, CTPOEHUS M
TpeBpalleHU OpraHu4yeCcKuX CoelMHeHUM;

c(OPMHUPOBAHHOCTb yYMEHHUH UCII0/Ib30BaTh XMMHUECKYH) CUMBOJIMKY JJIsi COCTaB/IeHUsI
MOJIEKY/ISIPHBIX U CTPYKTYPHBIX (Pa3BEPHYTOM, COKpall|éHHOMN) (opMyJ1 OpraHMueckux BellecTB U
ypaBHEeHHM XUMHWYECKUX peaklMi, W3roTaB/MBaTh MOZe/N MOJIeKY/l OpraHUYeCcKHUX BelecTB IS
W/UTIOCTPALMM UX XMMHUYEeCKOro ¥ NMPOCTPAHCTBEHHOTO CTPOEHUSI;

c(OpMHUPOBAHHOCTb YMEHWW YCTaHaB/IMBAaTb TPHHA/IEKHOCTh M3YUYEHHBIX OpPraHWYeCcKUX
Bel[eCTB [0 UX COCTaBy W CTPOEHUIO K OIpeJeléHHOMY K/acCy/Tpynne CoeJuHeHU
(yrzieBofopo/pl, KMCJIOPOZ, M a30TCOZep Kalliie CoeJUHeHNs], BBICOKOMOJIEKY/ISIpHbIe COeZJUHEeHNs),
JlaBaTb MM Ha3BaHMd 1O cucrematuueckor HomeHknatype (IUPAC), a Takke NpHUBOAUTH
TpPUBHA/IbHbIEe Ha3BaHWs OT[eNbHBIX OpraHWYeCKUX BellecTB (3TW/eH, MpOIW/eH, aleTUsIeH,
3TWU/IEHIVIMKO/b, TJMLepuH, GeHos, QopManbaeruy, aieTaabAerusi, MypaBbUHas KHUC/IOTa,
YKCyCHasi KMC/IOTa, OJIeMHOBasi KHUC/O0Ta, CTeapyuHOBasi KMCJIOTa, IJIOKO03a, (PpyKTos3a, Kpaxmars,
LIe/I/IF0J103a, T/IULIVH);

c(OPMHUPOBAHHOCTb YMEHUS OrpefiensTb BHAbl XUMHUECKOW CBSI3M B OpraHUYecKux
coeMHEHUsIX (OMHApHbIE U KpaTHbIe);

Cc(OPMHUPOBAHHOCTb yMEHHUs] TIPUMEHSITb T[10JIOKEHUsSI TeOPUM CTPOeHUs] OpraHUuuYecKux
BemectB A. M. BytnepoBa fjisi 00bsiCHEHUs] 3aBUCHMOCTA CBOMCTB BEILECTB OT UX COCTaBa M
CTPOEHMS]; 3aKOH COXPaHeHMsI MacChl BeIlleCTB;

cOpMHPOBAHHOCTb yMEHHWM XapaKTepu3oBaTb COCTaB, CTpoeHWe, (u3nuyeckue u
XUMHUUeCKHe CBOMCTBA TWUIMYHBIX IpeJCTaBUTe/ed pas/lMYHbIX K/IaCCOB OpPraHMYeCKUX BelecTB
(MeTaH, 3TaH, 3THIEH, MPOIWIEH, alleTH/ieH, OyTaguen-1,3, MetunOyTaaueH-1,3, 6eH30/1, MeTaHOJ,
3TaHOJI, 3TW/IEHI/IMKO/b, TJIULIepUH, (eHOs, alleTalbJernsi, MypaBbUHasi M YKCyCHasi KUCJIOTHI,
IJII0KO03a, KpaxmaJl, L|eJI/IF0/103a, aMUHOYKCYCHasl KUC/I0Ta), WUTFOCTPUPOBATh FeHETUUECKYIO CBSI3b
MeXJly HUMM YpaBHEHMSIMM COOTBETCTBYIOLMX XHMHYECKUX peaklUyd C HCI0J/Ib30BaHHeM
CTPYKTYPHBIX (OPMYJT;

c(OpMHPOBAHHOCTb YMEHHUsI XapaKTepU30BaTh NCTOYHUKU YT/IeBO/IOPOJIHOTO ChIpbsl (HE(Tb,
MIPUPO/IHBIN Ta3, yrojb), CriocoObl MX TepepabOTKM U TIpaKTHUUYeCcKoe IpUMeHeHHe MpPOJYKTOB
nepepaboTKu;

c(OpMHPOBAHHOCTb YMEHUM MPOBO/IUTh BBIUMC/IEHUS TI0 XMMUYECKUM YPaBHeHHUsIM (MacChl,
00béMa, KOTMYeCTBa UCXO/IHOTO BeIlleCTBa WY MPOAYKTa PeakL[uy 10 U3BeCTHBIM Macce, 00bEMY,
KOJIMUeCTBY OJHOI0 M3 UCXOJHBIX BeIlleCTB U/IU MPOJyKTOB peakLivu);

c(OpMHUPOBAHHOCTh YMEHUH BJafIeTh CHUCTEMOM 3HaHWK 00 OCHOBHBIX MeTO/aX HayuyHOTO
M03HAHMS, MCMO/Ab3yeMbIX B XWUMMM IIpU U3YyUEHUM BeLeCTB M XUMWUYECKUX SIBJIEHUU
(HabmofieHMe, W3MepeHWe, JKCIepUMEHT, MOZEeIMPOBaHWE), HCII0b30BaTh  CUCTEMHBIE
XUMHUUEeCKHe 3HaHUS /ISl IPUHATHS PelleHU B KOHKPETHBIX JKU3HEeHHbIX CUTyalUsiX, CBA3aHHbIX C
Bell[eCTBAMH U UX [IPUMeHEeHUEeM;

cOpMUPOBAaHHOCTb yMeHHI COO/IO/IaTh TIpaBW/Ia T0JH30BAHUS XWMHUECKOH TOCy/0H |
nabopatopHeIM 000pyZIOBaHWEM, a TakK)Ke TpaBHW/ia OOpalljeHus] C BeljeCTBaMU B COOTBETCTBUU C
WHCTPYKLMSIMU TI0 BBITTOJTHEHHUIO /1aD0PaTOPHBIX XUMHUUECKUX OTIBITOB;



c(OPpMHPOBAHHOCTb YMEHUM I[JIAaHWPOBaThb W BBIMOMHATE XUMUYECKUM SKCIIEPUMEHT
(rpeBpallleHUs1 OpraHMYeCcKUX BeIeCcTB TMPU HarpeBaHUM, TOydyeHUe 3TWeHa U U3ydyeHHe ero
CBOMCTB, KaueCTBEHHbIEe PeAKLIMK OPraHMUeCcKUX BeILeCTB, JeHaTypalys 0esKoB IpyU HarpeBaHUH,
I[BETHbIE Peak[u¥ OeIKOB) B COOTBETCTBHH C IPABUIaMH TeXHUKU 0e30TMacHOCTH MpU oOparieHuH
C BellecTBaMU U JiabopaTOpHBIM 000pYJOBaHWEM, TMPeACTaB/sATh pPe3y/bTaThl XWMHUECKOTO
JKCriepuMeHTa B (opMe 3amuch ypaBHEHMM COOTBETCTBYIOLIMX peakuyi U (opMy/IMpoBaTh
BBLIBO/Ibl HA OCHOBE 3TUX Pe3y/IbTaToB;

c(OpMHPOBAHHOCTL YMEHMH KPUTHMUECKH aHaIu3MpoBaTh XHWMHUUECKyH0 HH(OpMaluio,
ToJIyyaeMyto U3 pa3HbIX UICTOUYHUKOB (CpeZicTBa MacCOBOW MH(popMaLyu, VIHTepHeT U Apyrux);

cOpMUPOBAaHHOCTb yMeHUH COOMIOAATh TIpaBWa JKOJOTHYECKH 1[e/1eco00pa3Horo
roBefieHUsi B OBbITYy W TPY/AOBOW [esTeJbHOCTU B LeSX COXPaHEHUs CBOEro 3/10pOBbsI M
OKpY’Karollleld TpPUPOJHOM Cpe/ibl, 0CO3HaBaTh OMACHOCTb BO3/EMCTBUSI HAa >KUBbIE OPraHU3MbI
oripe/ie/IEHHbIX OpraHMYeCcKWX BeIlecTB, TOHMMas cMbica mokaszarens [1/JK, mosicHAT Ha
rprMepax CrocoObl YMeHBIIIeHUs] W TIPeJOTBpallleHusT UX BPEeJHOTO BO3/€MCTBUS HAa OpPraHU3M
YyesioBeKa;

[Uisl 00y4YaroIUXCsl C OTPAaHWUYEHHBIMH BO3MOKHOCTSIMU 3/I0POBbsI: yMe€HHWEe TIPUMEHSIThb
3HaHWS1 00 OCHOBHBIX JIOCTYITHBIX METO/aX IMO3HAHUS BEIeCTB U XUMUUECKUX SIBJIEHU;

IUISL CJIETIBIX U CIab0BUASAIIMX 0OyUaroIuxcsi: YMeHWe UCIO0JIb30BaTh Pebe(yHO-TOUeUHYI0
cucreMy o603Hauenuit JI. Bpaiins Asst 3arucyu XuMuueckux Gpopmyi.

11 K/TACC

[TpeameTHBIE pe3y/bTaThl 0CBOEHHs Kypca «O0I1iast 1 HeopraHWUuecKasi XUMHs» OTPaXKatoT:

c(hOpMHPOBAHHOCTh TIPE/[CTaBIEHU: 0 XUMUUECKOW COCTaBJISIIOIel eCcTeCTBeHHO-HAyUHOM
KapTUHBI MHUpA, POJM XUMHUM B TO3HAHWU SIBJ€HWN MPUPOZbI, B (HOPMUPOBAHUN MBIIIIEHUSI U
Ky/JbTypbl JIMUHOCTH, €& (yHKIIMOHAJBHOW TPaMOTHOCTH, HeOOXOAMMOW [jisi  pelleHHs
MPAaKTUYEeCKUX 3a/lad M 3KOJOrMYeckM OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 37I0pPOBbI0 M
TIPUPOJHOU CpeJe;

BJ/IaJleHre CUCTeMOM XMMUYEeCKHX 3HaHWM, KOTOpasi BK/IFOYaeT: OCHOBOIIO/Iararolive NOHITUS
(XMMWUEeCKUM 3/IEMEHT, aTOM, U30TOIl, S-, P-, d- 3JIeKTPOHHbBIE OpOWTAMM aTOMOB, UOH, MOJIEKY/Ia,
MOJIb, MOJISIDHBIA 00BEM, BaJeHTHOCTh, 3JIEKTPOOTPULIATE/ILHOCTh, CTENeHb OKUC/IEHUS,
XUMHYecKass CBs3b (KOBa/JleHTHas, WOHHasi, MeTa/ulhueckasi, BOJOpPOAHasi), KpHUCTa/yihueckKas
pelméTka, TWMbl  XMMWUYECKUX  peaklud,  pacTBOp,  JIEKTPOJUTbI,  HE3JIeKTPOJIUTHI,
371eKTPOJIMTUYECKast JUCCOLMalLsi, OKACTUTE/ b, BOCCTAHOBUTE/Ib, CKOPOCTh XUMUUECKOW peaKLuH,
XUMHYECKOe paBHOBeCHe); TEOPpMHM U 3aKOHbl (TeOpUsi 3eKTPOJUTHUYECKOM [UCCOLMAlvH,
nepuoguueckuii 3akoH [1. V1. MenzeneeBa, 3akOH COXpaHeHHsI MacChl BelL|eCTB, 3aKOH COXpaHeHUsI
Y TpeBpallleHusi SHePryuy TMpPU XUMHUYEeCKUX peakLusiX), 3aKOHOMEPHOCTH, CUMBOJIMYECKUN SI3bIK
XVMMWH, MHUPOBO33peHYeCKWe 3HaHUs, Jiexallhe B OCHOBe IIOHMMAaHUSl TIPUYMHHOCTA U
CUCTEeMHOCTH XUMHUYECKUX sIBJIeHUM, (aKTosoruueckie CBeZIeHUss O CBOMCTBax, COCTaBe,
noJiyueHUd U 0€30MacHOM MCIIO/Ib30BAHUM Ba)KHEMIIIMX HEOPraHWUeCKUX BEIeCTB B ObITY U
MpaKTUUeCKOU [1esTe/TbHOCTH Ue/lI0BeKa;

c(hOpMHPOBAHHOCTh YMEHH BbISIB/ISITH XapaKTepHbIe TIPU3HAKHU TIOHSTHM, YCTaHAB/IUBATh UX
B3aWMOCB$I3b, UCII0JIb30BaTh COOTBETCTBYIOLLUE TIOHATHS TIPU OMMCAHUM HEOPraHWYeCKUX BeleCTB
Y WX NpeBpallleHu;

c(hOpMHPOBAaHHOCTh YMEHUN WUCII0/Ib30BATh XWMHUUECKYIH) CUMBOJIMKY [Jisi COCTaBJIeHUs
(hopMy BellleCTB ¥ ypaBHEeHUIN XUMUUECKUX peakliyi, cucTeMatnueckyro HomeHknatypy (IUPAC)
Y TPUBUAJIbHbIE Ha3BaHUs OT/E/IbHbIX HEOPraHWUeCKUX BellecTB (yrapHbli ra3, YrieKUC/IbIA ras,
aMMHUaK, raiiéHasi U3BeCTh, HeraléHast U3BeCTb, TUTheBasl CoJa, MUPUT U APYTUe);

c(hOpMHPOBAHHOCTh YMEHUM OTpeZie/isiTh BaJIeHTHOCTb U CTeTeHb OKWCIeHUS XUMUUeCKHUX
3/IEMEHTOB B COeJMHEHUSIX Pa3/IMYHOr0 COCTaBa, BUJ| XMMHUUYECKOM CBsI3U (KOBaJleHTHasi, MOHHas,
MeTasuIhueckasi, BOJOPO/HAasi) B COeAUHEHUSIX, TUIl KPUCTA/JIMUeCKOW PpelIETKU KOHKPETHOTO



BellleCcTBa (aTOMHas, MOJeKyJ/sipHas, WOHHas, MeTa/ylnyeckasl), XapakTep Cpefbl B BOZJHBIX
pacTBopax HeOpraHW4YecKrx COeMHeHNH;

c(OpMHPOBAHHOCTb YMEHUI yCTaHaB/IMBATh MPUHA/J/IeXKHOCTb HEOPTaHNUECKUX BelLeCTB 10
UX COCTaBy K OIpeJe/IéHHOMY K/acCy/Tpymre COeJUHeHUM (IIPOCThle BelllecTBA — MeTa/lIbl U
HeMeTaJlibl, OKCHU/Ibl, OCHOBaHUsI, KUC/IOThI, aM(OTepHbIe THAPOKCU/IbI, COH);

cOpMHPOBAHHOCTbL yMEHHUI pacKpblBaThb CMbIC/I Tlepuojuueckoro 3akoHa [I. M.
MeHzenieeBa ¥ JeMOHCTPUPOBATH  €r0  CHUCTEMATHU3UPYIOLIYIO,  OOBSICHUTENBHYIHO |
MPOTHOCTUYECKYIO (DyHKLIWY;

c(OpMHUPOBAHHOCTb YMEHUI XapaKTepU30BaTh 3/IeKTPOHHOE CTPOEHHEe aTOMOB XMMHUUYECKUX
sneMeHTOB 1-4 neprozoB Ileproanueckor cructeMbl XUuMUUeckux sneMeHToB [I. 1. MeHpeneeBa,
WCIIO/b3Ysl TIOHSATHS «S-, P-, d-3/1eKTPOHHBIE OpOWTAMN», «IHEpreTuueckre YpOBHU», OOBSCHIThH
3aKOHOMEpPHOCTH HM3MeHeHHsl CBOMCTB XMMHUYECKUX 3/1eMEHTOB U MX COeJMHEeHWM M0 NepuofaM U
rpynnam [lepuoguueckoii cuctembl XMMUUecKux 3aemeHToB [1. . MenpeneeBa;

c(OpPMHUPOBAHHOCTh YMEHUI XapaKTepU30BaTh (OMUCHIBATh) OOIIME XMMHUUECKHe CBOMCTBa
HeOpraHWuYeCKHWX BeleCTB pa3/IMUHBbIX K/IacCOB, IMOJATBEp)KJaTb CYyILleCTBOBAHUE IeHeTHUYeCKOU
CBSI3M MeXKJy HeopraHhyecKMMH BelleCTBAMU C TIOMOLIbIO YPaBHEHUM COOTBETCTBYHOLIUX
XUMHUUECKUX peaKLUi;

c(OPMHUPOBAHHOCTb YMEHHUsl KIaCCU(PULIMPOBaTh XUMUUYECKHe peakL[Mu I0 Ppa3/uuHbIM
NpyU3HaKaM (YUC/Iy U COCTaBy pearvMpyrolliyx BellecTB, TeIVIOBOMY 3P QeKTy peaklii, U3MeHeHUI0
CTerieHel OKUC/IEHUS 3/1eMeHTOB, 00paTUMOCTH peakL{iH, YUacTHIO KaTaaru3aTopa);

Cc(OpMHPOBAHHOCTb YMEHUM COCTAB/IATh YPABHEHUs peakLvid Pa3/IMuHbIX TUIIOB, TOJHbIE U
COKpAIIIEHHbIe YDPaBHEHWsI peakLUii HOHHOTO OOMeHa, YUWThIBas YCJIOBUS, TIPU KOTOPBIX 3TH
peaxkLuu UAYyT [0 KOHLa;

c(OpMHPOBAHHOCTb YMEHHUH MPOBOUTh pPeakLiH, MOATBep)Katolle KaueCTBeHHbIN COCTaB
pa3UUHBbIX HeOpPraHMUeCKUX BellleCTB, Paclio3HaBaTh OINBbITHBIM IyTEM HOHBI, IPUCYTCTBYIOLLME B
BOJIHBIX paCTBOpax HeOPraHUUeCKHX BeIlleCTB;

c(OPMHPOBAHHOCTb YMEHUM pacKpbIBaThb CYIHOCTb OKHUCIUTEIbHO-BOCCTAaHOBUTEIbHBIX
peaxIyii IoCpeiCTBOM COCTaBJ/IeHHs 37IeKTPOHHOrO HanaHca STUX peakLiuii;

Cc(OPMHUPOBAHHOCTb YMEHUI OOBSICHSATh 3aBUCUMOCTb CKOPOCTH XWMHUECKOW peaklyu OT
pa3/MyHbIX (DAaKTOPOB; XapakTep CMell[eHUs] XMMHUeCKOTrO0 PpaBHOBECHsI B 3aBUCUMOCTH OT
BHellIHero Bo3zelcteus (npuHuun Jle [larense);

c(OpMHUPOBAHHOCTh YMEHHUH XapaKTepu30BaTh XMMHYeCKHe TPOLeCChl, JieXKalljie B OCHOBe
MPOMBIIIEHHOTO T0/lyueHWss CEepHOW KHUCJ/IOThl, aMMuaka, a Takke C(HOpMHUPOBAaHHOCTb
npecTaBieHnid 00 OOIIMX HAyYHBIX TPUHLIMIAX M 3KOJIOTHUECKMX TpobsieMax XWMHUEeCKOTo
TIPOW3BO/ICTBA;

c(OPMHPOBAHHOCTL YMEHWI TIPOBOJUTH BBIUMC/IEHWS C HWCIOAb30BAHHWEM TIOHSATHS
«MaccoBasi I0Jisl BeL|eCTBAa B PAaCTBOPe», 00BEMHBIX OTHOIIEHHUM ra30B MPU XUMUUECKUX PeaKIUsX,
Macchl BelljecTBa WM 0OBbEMa ra3oB 10 M3BECTHOMY KOJTHMUYECTBY BellleCTBA, Macce WM 00bEMy
OJHOr0 M3 yYaCTBYIOLUX B peakliy BellecTB, TeIUIOBOro 3(¢eKTa peakliM Ha OCHOBE 3aKOHOB
COXpaHeHHsI MacCChl BelleCTB, NpeBpallieH!s] U COXpaHeHUs! SHepruu;

cOpMUPOBAaHHOCTh yMeHHI COO/IO/IaTh TIpaBW/Ia T0JIH30BAHUS XWMHUECKOH TOCy/0H |
nabopaTopHbIM 000py/JOBaHHEM, a TaK)Ke MpaBuia oOpallleHHsl C BeleCTBaMU B COOTBETCTBUH C
WHCTPYKLMSIMU TI0 BBITTOJTHEHHUIO JTaD0PaTOPHBIX XUMHUUECKUX OTIBITOB;

c(OPMHUPOBAHHOCTb YMEHUM IJIAHMPOBaThb U BBIMOJHATE XUMUYECKUM SKCIIEPUMEHT
(pa3noxkeHue NepoKcH/a BOAOPOZa B IPUCYTCTBUM KaTau3aTopa, Orpefie/ieHre Cpefibl paCTBOPOB
BeII|eCTB C MOMOIIbI0 YHUBEPCA/IbHOTO WH/MKATOpa, BJAUSHUE Pa3/MUHBbIX (PaKTOPOB Ha CKOPOCTb
XUMHUUECKOW peaklyy, peaklui MOHHOTO 0OMeHa, KaueCTBeHHbIe Peakl[uK Ha Cy/ibdar-, KapOoHat-
Y XJIOpUJ-aHUOHBbl, Ha KaTWOH aMMOHHS, pellleHue >KCIepUMeHTalbHbIX 33Zlaud [0 TemaM
«Metannbl» u «HemeTamnbl») B COOTBETCTBUM C TIpAaBW/IAMH TeXHUKH 0€30MacHOCTH TIpU
obpaijeHny C BeljecTBaMM M J/1abopaToOpHBIM 000pyZOBaHMEM, TIPe[CTaB/sATh pe3y/IbTaThl



XUMHUUECKOTO 2JKCrepuMeHTa B (opMe 3alyCy ypaBHEHH COOTBETCTBYIOLMX peakiuil U
(hopMyIMpOBATh BHIBOZLI HA OCHOBE 3TUX Pe3yJbTaToB,;

c(hOpMHUPOBAHHOCTh YMEHUM KDPUTHUUECKU aHa/IM3UupOBaTh XWMHUUYECKYH WH(OpMaLUio,
T0JIy4aeMyto M3 Pa3HbIX UCTOUHMKOB (Cpe/[CTBAa MaCCOBOM KOMMYHHUKALIUK, UHTepHeT U JpyTrux);

cOpMUPOBAaHHOCTb yMeHUH COOMIOAATh TIpaBWa JKOJOTHYECKH 1[e/1eco00pa3Horo
TOBeJIeHUsT B OBITY W TPYZOBOM [JeSTeIbHOCTU B 1[e/IIX COXPAHEHHWs] CBOEro 3/0pOBbS U
OKpY’Karollleld NpUPOJHOM Cpe/ibl, 0CO3HaBaTh OMACHOCTb BO3/IEMCTBUSI HAa >KMBbIe OPraHU3MbI
OTpeZie/IEHHBIX BeIeCTB, MOHWMasi CMbICT roka3arens [1K, mosicHITH Ha TIpUMepax CIOCOOBI
yMeHbIlIeHHUs ¥ TIpeJioTBpallleHrsl UX BPeJHOT0 BO3/IeHiCTBUSI Ha OPraHU3M UesiOBeKa;

JUIsT 00y4aromMxcsi C OTPAaHUYEHHBIMU BO3MOKHOCTSIMM 3/I0POBBSI: YMEHHE TPUMEHSITh
3HaHWSI 00 OCHOBHBIX JJOCTYITHBIX METO/[aX TI03HAHUS BEIeCTB U XUMUUECKUX SIBJIEHUI;

IUISL CJIeTIBIX U CIab0BUASAIIMX OOyUaroIuxcsi: YMeHWe WCI0JIb30BaTh pebe(yHO-TOUeUHYI0
cucreMy o603Hauenuit J1. Bpaiins Asist 3arucyu XuMuueckux Gpopmyi.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KUIACC
Ne HanmeHoBaHue pa3/ie/ioB U TeM KosmuectBo yacos JnekTpoHHbIe ((pPOBbIE)
n/n nporpaMmmsl Bcero KoHTpo/bHBIE PadOTHI IIpakTHuecKue padoThI o6pa3oBare/IbHbIE PECypPChI
Pa3pen 1. TeopeTnueckue 0CHOBbI OPraHNYeCcKoil XUMHH
11 | Teopm crpoennopraoreecns Eumonexa LIOK
) p P N P 3 https://m.edsoo.ru/7f41837¢
coesuHenuit A. M. Bytneposa
Wroro no pasgeny 3
Paspen 2. YrieBojopo/b1
21 IIpenenbHble yrieBojoposbl — Bubmoreka IJOK
’ AIKaHBbI 2 https://m.edsoo.ru/7f41837¢
99 HenpepenbHble yrineBofgopobL: bubmoreka IIOK
’ a/IKeHbI, a/IKaJUeHbI, aJIKUHBI 6 1 https://m.edsoo.ru/7f41837c
93 ADOMATHYECKIE VEIEBONODO Bubuoreka ITOK
. MaTuy4ecKkue yriesn bl
P y AROPOA 2 https://m.edsoo.ru/7f41837c
24 IIpuposHbIe UCTOUHHUKU Bubmoreka IJOK
' YTJIEBOJIOPO/IOB U UX MepepaboTka 3 1 https://m.edsoo.ru/7f41837c
Wroro no paszzpeny 13
Pazpen 3. Kuciopopcoaepikaiue opraHiuyecKue coeJUHeHNs
bubmioreka IIOK
3.1 C .®
fIApTEL. TEHOM 3 https://m.edsoo.ru/7f41837c
3.2 Anbperupl. KapboHOBBIE KUCTIOTHI. Bubmmoreka IJOK
’ CriokHbIe 3PUPBI 7 1 https://m.edsoo.ru/7f41837¢
bub OK
3.3 Yrnesopsl 3 1 nommorexa Il

https://m.edsoo.ru/7f41837c




Wroro no pasgeny

13

Paspen 4. A3oTcojep)kaiye opraHuvyeckKye coeJUHeHUsI

Bubmoreka I[JOK
4.1 AMMHBI. AMMHOKHMC/IOTBI. benku 3 hitps://m.e dsoo.ru};f 41837c
Wroro no pasgeny 3
Paspen 5. BoicoKoMoJ1eKy/1ApHbIE COeANHEHUs
bubmoreka ITOK
5.1 IInactmaccel. Kayuyku. BosokHa 2 httns://m.e dsoo.ru§l7 £41837¢
Wroro no pa3zzpeny 2
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11 KITACC

Ne HaumeHoBaHue pa3fie/ioB U TeM KosinuecTBo yacos JJieKTpPOHHBIE (H(pPOBHIE)
n/n nporpaMmal Bcero KoHTpo/ibHBIE paboThI IIpakTHUYecKHe padoThI o0paszoBare/ibHbIe PeCypChbI
Paspen 1. TeopeTnuyeckue 0CHOBBI XUMHUH
CtpoeHue aToMoB. [lepuoguueckuii
11 3aKkoH U Ilepuosnueckas cucrema Bubmoreka IJOK
' XUMHUECKUX 31emMeHToB [. . 3 https://m.edsoo.ru/7f41837c
MeHeneeBa
12 CTpoeHue BellecTBa. bubymoteka IIOK
’ MHoroobpa3sue BelecTs 4 https://m.edsoo.ru/7f41837c
13 X ecKite pea bubmoteka IIOK
. MMHUYeCKU KLIAW
peaxn 6 1 1 https://m.edsoo.ru/7f41837c
Wroro no pasgeny 13
Pa3pen 2. Heopranuueckasa XuMus
Bubmoteka IIOK
2.1 M
CTab 6 1 https://m.edsoo.ru/7f41837c
bubmoreka IIOK
2.2 H
EMETALIR! 9 1 1 https://m.edsoo.ru/7f41837c
23 CBs13b HeOpraHUYeCcKux U bubmoteka IIOK
’ OpraHHUYeCKHX BEIeCTB 2 https://m.edsoo.ru/7f41837c
Wroro no pasgeny 17
Pa3pen 3. Xumus 4 )XU3Hb
Bubmoreka [JOK
3.1 X
HIMHA HKIBHE 4 https://m.edsoo.ru/7f41837c
Wroro no pasgeny 4
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ITOYPOYHOE IINTAHUPOBAHMUE

10 KJTACC
Ne KonuectBo yacoB B32WIMOCBH311 c 3/1eKTpOHHbIE HUdpPOBLIe
n/n Tema ypoka nporpammon obpa3oBaTe/ibHbIE Pecypchl
Bcero KP P BOCIHTAHMS P pecyp
VYrpo3za mnpuUMeHEHUs
1 IIpeameT opraHMUeCKOUM XUMHH, eé BO3HUKHOBEHUe, pa3BUTHe - pHBanHI:( Bubmmoreka LIOK
Y 3HaueHue 1 P https://m.edsoo.ru/00ae3f50
BEIIIECTBY
9 Teopusi cTpoeHMst OpraHUYecKuX coeuHeHnH A. M. Bbubnuoteka IJOK
ByTnepoBa, eé 0CHOBHBIE MOIOXKEHUS 1 https://m.edsoo.ru/00ae3f50
IIpencraBnenue 0 KnacCU(PUKaAIM OPraHUYeCKUX BelecTB.
3 HEMinnaT a (CI/ICTEMH;EI'-IECII-I(HH) I/IpT VIBHa/IbHbIE I-?;BBEIHI/IH Bubnworexa LIOK
P P 1 https://m.edsoo.ru/00ae3f50
OpraHMueCcKUX BelllecTB
4 AJIKaHBI: COCTaB ¥ CTPOeHUe, TOMOJIOTHYECKU ps Hozesteie BuGworexa LIOK
) P ’ A 1 HCKOAEMBIE https://m.edsoo.ru/00ae3f50
5 MertaH u 3Ta OCTeHI1Ire Mpe/ICTABUTEeNN aIKaHO BuGmorexa LIOK
TaH U 9TaH — TPOCTeHIIINe T TaBUTEJTN a/TKaHOB
P peA 1 https://m.edsoo.ru/00ae3f50
6 AJTKeHBI: COCTaB U CTPOeHHe, CBOWCTBa Bubmorexa LIOK
) P ’ 1 https://m.edsoo.ru/00ae3f50
7 OTH/IeH U TIPONUJIeH — TPOCTeHIITe TTPe/ICTaBUTEN aTKeHOB Bubmorexa LIOK
P P bea 1 https://m.edsoo.ru/00ae3f50
8 ITpakTHueckas padora Ne 1. «ITosyyeHue 3THIEHA U Bbubmoreka IIOK
H3y4yeHUe ero CBOMCTB» 1 1 https://m.edsoo.ru/00ae3f50
Ankaguensl. Byraguen-1,3 u metunbyraguen-1,3. [TonyueHve buboreka IIOK
9 1
CUHTETUYEeCKOro KayuyKa U pe3rHbl https://m.edsoo.ru/00ae3f50
10 AKUHBIL: COCTaB ¥ 0COOEHHOCTH CTPOEHHUS], TOMOJIOTMUeCKUMA Bbubmoreka ITOK
psf. AlLleTU/IeH — NPOCTeMNIINI Npe/iCTaBUTeNb alKUHOB 1 https://m.edsoo.ru/00ae3f50
. Bbubmoreka IIOK
11 Bobiunc/ieHusi 0 ypaBHEHHIO XMMUUECKOM peakLivn 1

https://m.edsoo.ru/00ae3f50




Bbubmoreka IIOK

12 A 10 .T
peHbl: 0eH30/1 U TOMyo/1. TOKCUYHOCTb apeHOB httns://m.edsoo.rw/00ae3£50
13 'eHeTHuecKasi CBA3b YI/IEBOA0POOB, IPUHAZ/IEKAIINX K Bubmuoteka IJOK
pas/IMyHbIM Kjaccam https://m.edsoo.ru/00ae3f50
IIpupoaHble NCTOYHUKU YT1€BO/IOPO/IOB: IPUPO/HbIN ra3 u
14 nfn . Ifble HeTsIHBIE ra3}17,1 He(b'Zlepr[ 0 iTEI fé BuGmiorexa LIOK
T ’ oAy https://m.edsoo.ru/00ae3f50
nepepaboTKu
IIpupoaHbie UCTo €BO/IOPO/IOB: OJHBIH ra3
15| nonymie g roa, e mpoyitcé Bumorexa LIOK
T ’ PORY https://m.edsoo.ru/00ae3f50
nepepaboTKu
16 KourponbHas pabora Ne 1. «YT1eBo/0pO, Bubmorexa LIOK
HTPOJIbHAsA Ta Ne 1. «Yrs1eB bI»
P P AOPOA https://m.edsoo.ru/00ae3f50
VYnorpebienue
XMMUYECKHX BELIECTB
17 [IpepenbHBIE OJHOATOMHBIE CITUPTHI: METaHOJI U 3TaHOJI. A UX BIHSHUE Ha Bubmoreka IIOK
BogopoHas cBsi3b TICUXHYECKOE https://m.edsoo.ru/00ae3f50
COCTOSIHHE u
MTOBEJICHHE
18 MHoroaToMHbIe CITUPThI: STUIEHTJIUKOb U THALEePUH Bubaworexa LIOK
pTHE Hep https://m.edsoo.ru/00ae3f50
19 deHoM: CTPOEHVE MOJIEKYIIBI, GU3UUEeCKHe U XUMUYeCKHe Bubmuoteka IJOK
CBOICTBA, MPUMeHeHHe https://m.edsoo.ru/00ae3f50
Bbubmoreka IIOK
20 An : LA
bAerupl: hopManbaerus U ateTanbAerus. ALeToH httns://m.edsoo.rw/00ae3£50
71 OZHOOCHOBHBIE TIpeZie/TbHbIe KApOOHOBBIE KUCTOTHI: buboreka ITOK
MypaBbHHasl U yKCyCHast https://m.edsoo.ru/00ae3f50
97 IMpakTuueckas padora Ne 2. «CBoiCTBa pacTBOpa YKCyCHOI Bubmoreka IJOK
KHUCTIOTBI» https://m.edsoo.ru/00ae3f50
23 CreaprHOBas ¥ 0/IEMHOBAsI KUC/IOTHI, KaK Mpe/CTaBUTeN bubmoreka IIOK

BBICIINX Kap60HOBbIX KHCJIOT

https://m.edsoo.ru/00ae3f50




Mbia Kak COTH BBICIIUX Kap6OHOBLIX KHUCJIOT, UX MOIOLIlee

Bbubmoreka IIOK

24
JelicTBHE 1 https://m.edsoo.ru/00ae3f50
75 CnoxxHble 3(GUpbI KaK MPOU3BO/IHbIE KADOOHOBBIX KHUCIOT. buboreka ITOK
I'uaposu3 cnoXxHbIX 3(hHpoB 1 https://m.edsoo.ru/00ae3f50
26 JKupbl: ruipon3, pUMeHeHe, OMOIOTYecKasi poJib XXUPOB Bubnworexa LIOK
peL: Twip » TP ’ P P 1 https://m.edsoo.ru/00ae3f50
27 YrneBopbl: cocTas, Knaccudukanys. BaxuHeiime buboreka IIOK
TIpeJiCTaBUTe/NN: T/IF0K03a, GPYKTO3a, caxapo3a 1 https://m.edsoo.ru/00ae3f50
28 Kpaxma eJlIr0/103a Ka OJIHbIE MO/IUMe Bubworexa LIOK
XMaJl 1 LIeJUTF0/I03a KaK TIPUPO/IHbIE TIOJIMMePbI
P s PUPOA P 1 https://m.edsoo.ru/00ae3f50
29 KourponbsHas pabora Ne 2. «Kuciopogcogepkariue bubmoreka IIOK
OpraHuuecKue CoeJUHeHHs» 1 https://m.edsoo.ru/00ae3f50
bubmoreka IIOK
30 A :
MUHBI: METHAMUH 1 aHHITAH 1 https://m.edsoo.ru/00ae3f50
AMMHOKHC/IOTHI KaK aMm()OTepHble OpraHuuecKre CoeJHeHNs], [Mapdromepus u Bbubnuoteka IJOK
31 1
nx Guosoruueckoe 3HaueHue. [1enTuibl KOCMETHKa https://m.edsoo.ru/00ae3f50
32 Benku Kak NpupoiHble BBICOKOMOJIEKYJISIPHBIE COeMHEHUS BuGmiorexa LIOK
prpoa Yy A 1 https://m.edsoo.ru/00ae3f50
33 (C)OCEHOBHBIE Vn O(I;ZTP;H XHI:HH B;’ICOIZOMOHeK}gIE/I%I 511_)[( cTMace Benukue oTkpeiTHA B buboreka IIOK
vHeHnA. OCHOBHBIE METO/IbI CHHT . TMAacChI,
AMHE eron e factva 1 00acTH XUMUU https://m.edsoo.ru/00ae3f50
Kay4yKH, BOJIOKHA.
34 Pe3epBHoe Bpems 1
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11 KIIACC

Ne

Ko/inuecTBo yacoB

B3aumocBs3h ¢

JnekTpoHHbIE IH(POBbIE

Tema ypoka NporpaMMoii o0pa3oBartesibHbIE
n/n Bcero Kp | IIP
BOCIIUTAHUSA pecypchl
1 X . A 3 b 1 bubmioreka [JOK
VMHUYeCKUH 371eMeHT. ATOM. DJIeKTPOHHAs! KOH(UTypaLysi aToMOB
P ypal https://m.edsoo.ru/00ae3f50
. Yrpoza
[Mepuoguueckuii 3akoH U [leproanyeckas cucTeMa XUMUUECKUX
. . MIPUMEHEHHUS Bubmoreka [JOK
2 snemeHTOB [I. V1. MeH/ienneeBa, ux CBsA3b C COBDEMEHHOM Teopuei 1
B3pBIBUATHIX https://m.edsoo.ru/00ae3f50
CTPOEHUs aTOMOB
BEIIIECTBY
3aKOHOMEPHOCTH U3MeHEeHUs CBOMCTB XUMUUeCKHX 37IeMeHTOB U UX
3 coeZIMHEeHUI IO TPYTINaM U repruojaM. 3HaueHHe epruoAnyecKoro 1 bubmioreka IJOK
3aKOHa ¥ CUCTeMbI XUMUUeCKUX 3y1eMeHTOB [I.V1. MeHnzieneeBa B https://m.edsoo.ru/00ae3f50
Pa3sBUTHH HayKU
Ctpoenue BeljecTBa. XMMHUYeCKasi CBSI3b, €6 BU/Ibl; MEXaHU3MbI Bubmmoreka IJOK
4 . 1
o0pa3oBaHUsI KOBaJIEHTHOH CBsI3U. BoopoiHasi CBsI3b https://m.edsoo.ru/00ae3f50
5 BaneHTHOCTB. D/IeKTPOOTPULIATeIBHOCTb. CTerneHb OKHACIeHUsL. 1 Bubmoteka [TOK
BeitriecTBa MOEKY/ISIPHOTO ¥ HEMOJIEKY/ISIPHOT'O CTPOEHUSI https://m.edsoo.ru/00ae3f50
[ToHsATHE 0 AUCTIEpCHBIX cucTeMax. ICTUHHBIE U KOJIJIOU/IHbIE Bubmoreka IJOK
6 1
pacTBopbl. MaccoBast 10715 BelljeCTBa B pacTBOpe https://m.edsoo.ru/00ae3f50
Krnaccudwkarysi 1 HOMeHK/IaTypa HeopraHuuecKux CoeJUHeHu.
7 r Pukay P P A ) bubmioreka IJOK
eHeTUUeCcKast CBSI3b HEOPraHWYeCKUX BelLeCTB, Pa3/IMUHbIX
P tHecTs, p https://m.edsoo.ru/00ae3f50
KJIaCCOB
Krnaccudukarys XuMAyecKUx peakivii B HeOpraHu4ecKoi u
3 ¢ . ! 3 peakhy P ) bubmoreka IIOK
OpraHMYecKol XMMHH. 3aKOH COXpaHeHHs1 MacChl BellleCTB; 3aKOH
P P THECTE; https://m.edsoo.ru/00ae3f50
COXpaHeHUs U TIpeBpallieHUsi SHePTryuy MPYU XMMUUeCKUX PeakLdsixX
9 CkopocTb peakiuy. ObpaTHUMble peakiui. XUMHUeCKoe ) Bubmoreka I[JOK
paBHOBecHe https://m.edsoo.ru/00ae3f50
10 IIpakTuueckas pabdora Ne 1. «BnusiHue pa3nuuHbIX (aKTOPOB Ha 1 1 ®unbTpoBaHUE Bubmoteka [TOK




CKOPOCTb XUMWYECKOU PeakIun»

POAHUKOBOM BOJIBI B
MOXOAE»

https://m.edsoo.ru/00ae3f50

BJIEKTPOIII/ITI/I‘IECKEIH ArCCcoLaLnus. ITonsitue o BOZOPOAHOM

Bubmoreka [JOK

11 nokazartesie (pH) pactBopa. Peakiiuu noHHoro obmeHa. I'maponus
(PH) p P i AP https://m.edsoo.ru/00ae3f50
OpTraHUYeCKUX U HeOPraHUUIeCKHX BeIIleCcTB
Crioco0b1
1 OKHUC/IMTEe/IbHO-BOCCTAHOBUTE/TbHBIE peakiyu. [ToHsTre 06 BOCCTaHOBJICHUS bubmoreka ITOK
371eKTPOJIM3€e PacijiaBOB U PaCTBOPOB COJiei aBTOMOOHJIBHOTO https://m.edsoo.ru/00ae3f50
AKBb B nopore
Bubmoreka I[JOK
13 Konrposbnas padora Ne 1. «TeopeTuueckue 0CHOBBI XUMUU»
https://m.edsoo.ru/00ae3f50
YnorpebiieHne
XUMHYECKIX
Mertasiel, ux nonoxkeHue B [leproguyeckoi cucTeMe XUMUUECKUX BEIIECTB U WX
bubmoreka IIOK
14 snemeHTOB [I. V. MeHziesieeBa 1 0COOEHHOCTH CTPOEHHSI aTOMOB. BIIUSIHUE Ha
- https://m.edsoo.ru/00ae3f50
O6mme ¢r3nveckrie CBOMCTBA METAJIOB MICHXUYECKOE
COCTOSIHUE u
MOBEICHHE
15 Cru1aBbl MeTa/UIOB. D/IEKTPOXUMHUUECKUI Psifi HAIIpsDKeHUH Bubmoreka IJOK
MeTaJIoB https://m.edsoo.ru/00ae3f50
16 XuMHuecKre CBOMCTBA BayKHEHMIIINX MeTasyIoB (HaTpUid, Kalui, bubmoreka IIOK
KaJIbL[ii, MarHui, aJloOMUHKN) U UX COeIMHEeHU https://m.edsoo.ru/00ae3f50
. . Bubmoreka [JOK
17 XuMHUUecKue CBOMCTBa XpoMa, MeId U UX CoeJuHeHNH
https://m.edsoo.ru/00ae3f50
18 X . . bubmoreka IIOK
MMHYeCKHe CBOMCTBA I[UHKA, JKejie3a U UX COeIMHEeHUM
i ’ A https://m.edsoo.ru/00ae3f50
19 ITpakTuueckas padora Ne 2. "PelrieHre KCEPUMEHTATbHBIX Bubmioteka LIOK
3a/a4 1o TemMe «MeTasb»" https://m.edsoo.ru/00ae3f50
20 HemeTasnnbl, ux rosioxkeHve B [Teproanueckoit cucreme [Ipuponnsie bubmoreka IIOK
XUMHYeCKHX 3yieMeHToB [I. V1. MeHzeneeBa 1 0COO@HHOCTH MUHEpaJIbHbIE https://m.edsoo.ru/00ae3f50

CTPpOEeHHs aTOMOB

IIUTMCHTBI u nux




IIPUMEHCHUEC B

MKOHOITUCH
1 @du3nyeckre CBOMCTBA HeMeTa/VIOB. AJIIOTPOIUS HeMeTaslyioB (Ha Bubmoreka I[JOK
TIprMepe KHCJI0poAa, cepsl, pocdopa u yriepoaa) https://m.edsoo.ru/00ae3f50
22 X eCKHe CBOWC OTeHOB, Ce coe, 7 Bubmorexa LIOK
MMHYeCKre CBOWCTBA Ta/lIOTeHOB, Cepbl U UX VHEeHUI
P i https://m.edsoo.ru/00ae3f50
Benukue pycckue Bubmoreka IJOK
23 XuMHuecKre CBOHCTBa a3oTa, hocodpa U UX CoeJUHEHNI
pocop a XUMUKH https://m.edsoo.ru/00ae3f50
24 X . . bubmoreka ITOK
MMHUeCKUe CBOMCTBa YI/Iepo/ia, KpeMHUsSI U UX COelMHeHUN
YHIEpoAd, Xp A https://m.edsoo.ru/00ae3f50
95 m . . Bubmoreka [JOK
VMeHeHNe BaKHeHIINX HeMeTal/IoB U UX COeMHeHNH
P A https://m.edsoo.ru/00ae3f50
O6o611ieHre 1 cucTeMaTH3aLys 3HaHUH 110 TeMe «HemeTtasuibl».
26 ];H 1 . Bubmoreka I[JOK
BIUMC/IEHUS IO YPaBHEHUSIM XUMUUECKHUX peakLuii U
yp . peard https://m.edsoo.ru/00ae3f50
TEePMOXHUMHYECKHEe PacYEThl
57 IIpakTuueckas padora Ne 3. «PellieHre 3KCepUMEHTaTbHbBIX Bubmioteka [TOK
3aziau 110 Teme "HemeTamibr"» https://m.edsoo.ru/00ae3f50
bubmoreka IIOK
28 KonrposibHas pa6ora Ne 2. «MeTa/uibl» U «HemeTanibn»
P P https://m.edsoo.ru/00ae3f50
29 Heopranuueckue 1 opraHidueckye KUcaoTel. Heoprannueckue u Bubmioteka LIOK
OpraHuyecKue OCHOBaHUS https://m.edsoo.ru/00ae3f50
30 AmMoTepHbie HeopraHuyeckue ¥ OpraHuuecKye Coe[HeHUsl. bubmoreka IIOK
'eHeTrnueckas CBsI3b HEOPraHMUECKUX U OPraHU4YeCcKuX BeLecTB https://m.edsoo.ru/00ae3f50
31 Posb xuMun B 06ecriedeHnH 3KOI0THUeCKOl, SHePreTHUeCKON 1 Bubmioteka LIOK
TTUIIEBOM Oe30MacHOCTH, Pa3BUTHH MEUIIUHBI https://m.edsoo.ru/00ae3f50
3 [MpescTaBneHus 06 OOIIMX HAYYHBIX MPUHLIATIAX TPOMBILUIEHHOTO Bubmoreka I[JOK
TMOJIyUeHHUs] B)KHEMILMX BellleCTB https://m.edsoo.ru/00ae3f50
33 UesioBeK B MUpe Bell|eCTB U MaTepuaioB. XUMUs U 30pOBbe bubmioreka IJOK

yesioBeKa

https://m.edsoo.ru/00ae3f50
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YYEBHO-METO/MYECKOE OBECIIEYHEHUE OBPA30OBATEJIBHOI'O
ITPOLIECCA

OBA3ATEJ/IBHBIE YUYEBHBIE MATEPUAJIBI I YYEHUKA

1.Xumus, 10 knacc/ T'abpuensia O.C., OO1iecTBO C OrpaHUUeHHON OTBETCTBEHHOCTHIO
«IPODA»; AkuronepHoe ob1jecTBo «M3naTenscTBo «IIpocBelieHre»
2. Xumusi, 11 knacc/ I'abpuensa O.C., O611eCTBO C OrpaHUYEHHOM OTBETCTBEHHOCTBIO
«IPODA»; AkioHepHoe o61miecTBo «M3marenbcTBo «IIpocBeleHre»

METOJNYECKHUE MATEPUAJIBI IVI51 YUUTEJIA

1. Beegute 1. O.C.I'abpuensH, I'.T".JIpicoBa «XuMust MeTorueckoe rocobvie — 6a30BbIit
ypoBeHb» - M.: [Ipocda 2022 rop.

2. O.C.I'abpuensH, U.I".OctpoymoB, «OO011iast XMMUs B TeCTaX, 3ajilauax, yrmpaxkHeHusx. 11
Kiace» — M.: Ilpoda, 2023 rog,.

3. O.C.I'abpuensH, I1.H.Bepe3kun, A.A.YmakoBa «Xumus 11 knacc: KoHTposbHbIE U
MPOBEPOYHbIe PabOTHI K yueOHUKY». — M.: [Ipoda, 2021 r.

4. O.C.T'abpuensH, I'.I'.JIpicoBa, A.I'.BBeseHckas «Xumus 11 knacc: HactosbHasi KHUTa Jijist
yuurensi». HYacts 1 — M.: Ipoda, 2019 rog,.

5. O.C.I'abpuensH, I'.I".JIbicoBa, A.I'.BBeaeHckast «Xumusi 11 knacc: HactonbHast KHUTA f171s1
yuurensi». Yacts 2 — M.: [Ipoda, 2022 rog,.

6. O.C.T'abpuesnsiH, I1.B.Pemteros, M.I.OcTpoymMoBa «3afaur 1o XUMHU U CIIOCOOBI MX
perterus» - M.: «[Ipoda», 2021rog,.

7. B.I'. JenucoBa «Xumusi 11 kacc noypoussle riassl 1o yue6Huky O.C.I'abpuensHa,
[".I".JIbicoBoii» - Bonrorpag» Yuurens 2018rog,.

8. M.A.Ps6oBa, Y.IO.Hesckas, P.B.JIuako «Tectsl 1o xumuu 11 Knacc», - M.: DK3ameH,
2019r.

9. 9. O.C.I'abpuesnsH, U.I.ocTpoymMoB « XUMHUUECKHM IKCITEPUMEHT B 11Kosie 11 Kimace»; - M.:
HOpoda. — 2019 rog. _

DN ®POBBIE OBPA3OBATEJ/IBHBIE PECYPCbBI 1 PECYPCbI CETN UHTEPHET

Beenute _ Benurtenansbiehttp:// www.chemnet.ru I'azeta «XuMusi» U CalT AJisg yunTens « 51
Wy Ha YPOK XUMUUN»

http://him.1september.ru Enunas konnekuus LJOP: ITpeameTHast KoieKLusi « X UMUSI»
http://school-collection.edu.ru/collection/chemistry EcTecTBeHHO-Hay4HbIe S5KCIIEPUMEHTHI:
xumust. Kostekiust Poccuiickoro o61meobpa3oBaTe/ibHOrO ropTasia

http://experiment.edu.ru AJIXUMUK: caiit JI.FO. AnukbepoBoii

http://www alhimik.ru Bcepoccuiickasi onumnua/ja KoJIbHUKOB TI0 XUMUU
http://chem.rusolymp.ru Opranuueckasi XUMUsI: 3/IEKTPOHHBINA yUeOHUK AJisl Cpe[HeH IIKOIbI
http://www.chemistry.ssu.samara.ru OCHOBbI XUMHHU: 3/IEKTPOHHBIN yueOHUK

http://www hemi.nsu.ru OTKpbITbIN KOJIIe[K: XUMUS

http://www.chemistry.ru [IuctaHiiioHHasi OJTMMITUA/iA TI0 XUMUU: TeJIeKOMMYHUKAIL[OHHbIN
oOpa3oBaTe/ibHbIN TPOEKT
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