


ITOACHUTEJIBHAS 3AIINCKA

[TporpaMMa Mo XHMHU Ha YpOBHe cpejiHero o0iero o6pa3oBaHUs
pa3pabotaHa Ha ocHOBe dDefepanbHOrO 3aKoHa OT 29.12.2012 Ne 273-P3 «06
obpazoBanuu B Poccuiickoii ®Pepepauyn», TpebOBaHUM K pe3y/bTaTaM
ocBoeHUs1 (efiepa/ibHOM 00Opa3oBaTe/lbHON TMpPOTpamMMbl CpeJHero o6iiero
obpazoBanuss  (®OIT  COO), nmpexacraBieHHBIXx B DejepasbHOM
rocyziapctBeHHOM obpa3oBarebHOM cTaHzapte COO, c yuétom KoHuenmm
rperofiaBaHusi ~ yueOHOro  rmpeaMera «XWMHsS» B 00pa3oBaTebHBIX
opranmsanusax  Poccurickor — ®epepaiuy, — peajM3ylOIMX  OCHOBHBIE
oOpa3oBare/ibHbIe IMPOrPAMMBbI, B OCHOBHBIX ITOIOKeHUM «CTpaTeruy pa3BUTHS
BocnuTaHusi B Poccuiickor Pegepaumu Ha niepuon Ao 2025  ropa»
(Pacnopstkenue IpaButensctBa P® ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOZ0B K pa3paboTKe MpOTrpamMMbl TI0 XUMHH, K OTIPe/eIeHHI0
obmieit cTparerud O00yueHUs, BOCIUTAHUSA M Pa3BUTHA  OOyUYaIOIIUXCS
cpefcTBaMM yuebHOro mpeaMera «Xumus» s 10-11 kmaccoB Ha 06a3o0BOM
YPOBHE COCTaBWIM  KOHILeMNTyasbHble mosioxkenuss @PI'oC COO o
B3aMMOOOYC/IOB/IEHHOCTH 1ie/ied, COJlep)KaHusi, pe3y/lbTaToB o0ydeHUs U
TpeOOBaHM K YPOBHIO IMOATOTOBKH BBITy CKHUKOB.

XuMuueckoe obpa3oBaHwe, roJjiyyaemoe BbITy CKHUKaMU
o61ieobpa3oBaTeslbHON OpraHW3alli, SIBJ/ISETCS HEOTheM/IEMOW YacThbI0 WX
obpa3oBaHHOCTH. OHO CJIY)KAT 3aBepIIalOIIUM 3TallOM peaju3alui  Ha
COOTBETCTBYIOI[eM eMy 0a30BOM YpDOBHe K/THOUEBBIX ILIEHHOCTeW, TPUCYIIUX
1[eJIOCTHOW CHUCTeMe XWUMHUeCKOro obOpa3oBaHusl. OJTH 1IEHHOCTU KacCaroTCs
MO3HaHUSI 3aKOHOB TPUPOABI, (OPMUPOBAHUS MHPOBO33peHUsI W 001iel
Ky/JbTypbl UeJiOBeKa, a TakKe JKO0JIOTHYeCKH 00OCHOBAHHOTO OTHOIIIEHHS K
CBOEMY 3/]0POBBIO U TIPUPOZIHOM cpefie. Peann3yeTcsi XuMuueckoe oOpa3oBaHue
oOydJalImMxcs Ha YpOBHe cpegHero o0mero o0Opa3oBaHusS CpeACcTBaMU
yueOHOrO TipeAiMeTra «XUMHs», COJlep)KaHHe U TIOCTPOeHHe KOTOpOTO
orpejie/ieHbl B TIPOrpaMMe TI0 XUMHUM C YYETOM CreliM(UKU HAayKU XUMUH, eé
3HaueHUs B MIO3HAHWUH TIPUPO/IbI U B MaTepPHA/IbHOM »KHU3HU OOII[eCTBa, a TaKkKe C
yu4éTOM OOIUX 1ieJield YW TIPUHIUIOB, XapaKTepPU3YyHIIUX COBpeMeHHOe
COCTOSIHMEe CHCTeMbl CpefHero oOimjero obpa3oBanus B Poccuiickoit
denepanuu.

XUMUS KaK 3JIEMeHT CUCTeMbl eCTeCTBEHHBIX HayK UTpaeT 0CoOyI0 poJib B
COBpPeMEHHOM ILMBH/IM3Al[MA, B CO3JAHWM HOBOM 0a3bl MaTepHalbHOU
Ky/abTypbl. OHa BHOCUT CBOM BKJaZ, B (pOpMHpOBaHUE pal[MOHAJbHOIO
HAayyHOTO MBIIIEHUs, B CO3/laHMe 1IeJIOCTHOTO TIpe/CTaBleHUus 00
OKpy)Kaloll[eM MHpe KakKk O eJWHCTBe TIpUPOZbl W YejioBeKa, KOTOpoe
dbopMUpyeTcsi B XUMUM Ha OCHOBe TIOHMMAaHUsSl BeIleCTBEHHOTO COCTaBa
OKpY»Kaloll[ero Mypa, 0CO3HaHUsI B3aUMOCBSI3U MeXAy CTpOeHHeM BelecTB, UX
CBOMCTBAMU ¥ BO3MO>KHBIMH 00/1aCTSIMU TIPYUMEHEeHHUSI.

TecHo B3aUMOJIeHiCTBYSI C [PYTMMH €CTeCTBeHHbIMH HayKaMH, XHUMUS
CTajla HeOTheM/IeMOM YaCThi0 MHUPOBOM KY/BTYPhl, HEOOXOJUMBIM YCJIOBHEM
YCIIELTHOTO TPy/Ja W »KU3HUA KaKAoro uieHa obimiectBa. CoBpeMeHHass XUMUS
KaK HayKa co3ujiaTe/lbHasi, KaK HayKa BBICOKMX TEeXHOJIOTMM HaripaB/jieHa Ha
pellieHHe T00aNbHbIX TIPOOJIEM YCTOMYMBOTO Ppa3BUTHS uejloBeuecTBa —
ChIDbEBOM, JSHEPreTUYeCKOH, ITHIIEeBOM, SKOJIOTMUecKod 0e301MacHOCTH U
OXpaHbl 3/10POBbSI.

B cooTBeTCTBUM C OOIMMH Lie/ISIMA U TIPUHLIATIAMH CpefiHero oOIIero
obOpa3oBaHus cojepkaHue tmipegmeTa «Xumus» (10—11 kmaccel, 0a30BbIi



ypOBEeHb U3yueHHs])) OPUEeHTHUPOBAHO TPEMMYIIIeCTBeHHO Ha OOIIeKy/IbTypHYIO
MOAATOTOBKY  OOydYarol[uxcsi,  HeOOXOAMMYH0 UM /i1 BBIpAaOOTKH
MHPOBO033DEHYECKUX OPUEHTHPOB, YCIIEIIHOr0 BK/IFOUEHHSI B XKU3Hb COLIMYMa,
MpoAo/DKeHUst 00pa3oBaHMsSI B pa3/iWyHbIX 007acTsSX, He CBSI3aHHBIX
HEIoCpeJCTBEeHHO C XUMHUEM.

CocTaB/isAOIMMY  TIpeAiMeTa «XUMUs» SIBISIOTCS  0a30Bble KypChl —
«Oprannyeckasi xumusi» U «OOIass U HeopraHudeckass XHMHsD», OCHOBHBIM
KOMITOHEHTOM COZiep>KaHUsI KOTOPBIX SIB/ISTFOTCSI OCHOBBI 0a30BOM HayKH:
CHCTeMa 3HaHHWM 110 HeOPraHUYeCKOW XUMHHM (C BK/TFOUeHWEeM 3HaHUM U3 0011ei
XUMHW) U OpPraHAueckou xumun. @opMypoBaHre JaHHOU CUCTeMbl 3HAHUW MU
W3ydeHUd TipefMeTa oOecTieurBaeT BO3MOXKHOCTh pacCMOTPEHHSI BCEro
MHOT000pa3us BelljeCcTB Ha OCHOBe OOIIMX MOHSTHH, 3aKOHOB 1 TEOPUM XUMUH.

CTpyKTypa cojep>kaHusi KypcoB — «Oprannueckass XuMusi» U «OO01as u
HeopraHuyeckass XMMHsi» C(OPMHUDOBaHa B MpOrpaMMe MO XMMHUU Ha OCHOBE
CUCTEeMHOTO TIOXOZa K U3yueHHI0 ydeOHOro marepuasia ¥ 0O0yC/IOB/IeHa
HUCTOpHUYEeCKHM O0OOCHOBAaHHBIM  pa3BUTWEM 3HAHUW Ha  OMpefie/IEHHBIX
TeOPeTUYeCKUX YPOBHSX. Tak, B Kypce OpraHM4eckOM XWMHHU BelecTBa
pacCMaTpyBalOTCS Ha YPOBHE K/IACCMYECKOM TEeOPUM CTPOEHUS] OPraHuYeCKUX
COeIMHEHVH, a TakKXe Ha YPOBHE CTEPeOXUMHUYECKUX U 3JIEKTPOHHBIX
rpe/icTaB/ieHNd O cTpoeHuH BeirjecTB. CBefeHWs 00 H3ydaeMbiX B Kypce
BellleCTBax JAlOTCsl B Pa3BUTUM — OT YIJIEBOJOPOJAOB [0  CJIOXKHBIX
Ouvonornueckd akKTHUBHBIX COeIMHEeHWH. B Kypce oOpraHMueckod XuMUU
MOJIyvaroT pa3BUThe CPOpPMHpOBaHHbIE HAa YPOBHE OCHOBHOTO 00Iijero
oOpa3oBaHusI TiepBOHAYa/bHbIe TMpPEACTAaB/IeHUSI O XUMWUECKOW CBS3H,
K/IaCCU(PUKALMOHHBIX TPH3HAKax BelleCTB, 3aBUCHMOCTH CBOWCTB BeIeCTB OT
MX CTPOEHMSs], 0 XUMUYECKOM PeakLuu.

[Tosq HOBBIM yIJIOM 3peHHs B TipefiMeTe «XuMHs» 0a30BOTO ypOBHS
paccMaTpuBaeTCsl M3yueHHBbIM Ha YpPOBHE OCHOBHOTrO o00iero obpa3oBaHUs
TeOpeTUUeCKU Matepyuan W (aKTOJOTrMUecKrWe CBeJleHHsI O BelecTBax M
XUMHUUeCKOH peakiiyy. Tak, B 4acTHOCTH, B Kypce «OO0iijasi 1 HeopraHuJecKas
XUMHS» 00yUaroIuMcs TIPe/IOCTaB/IsSIeTCSI BO3MOKHOCTb OCO3HATh 3HaueHHe
MepUoANUeCKOr0 3aKoHa C  OOIl[eTeopeTUUeCKUX ¢ MeTOA0TOTUUeCKUX
TIO3UI[MH, TTy0)Ke TTOHATh UCTOPUUECKOe U3MeHeHWe (PYHKIUM 3TOro 3aKOHa —
oT 0bob11jaroIieit 10 00bACHAOIIel ¥ MPOTHO3UPYIOIIEeH.

EgvHas cucteMa 3HaHMKA O BaKHEMIIMX BellleCTBaX, WX COCTaBe,
CTPOEHUM, CBOMCTBaxX W TMPUMEHEHUM, a TaKKe O XWUMHYECKUX peaklusX, UX
CYL[HOCTM M 3aKOHOMEDHOCTSIX MPOTeKaHusl AOMOojHseTcss B Kypcax 10 m 11
KJIACCOB 3/IEMEHTaMM COZEepP)KaHUsl, HMEKLIUMU KY/JIbTyPOJOTUUECKUA U
TIPUK/IQHOW XapakTep. JTH 3HaHUs CIIOCOOCTBYIOT IMOHMMAHHWIO B3aMMOCBSI3U
XUMHAWA C [DYTUMU HayKaMW, DACKpPbIBAlOT €€ pOJib B T03HABaTeIbHOM W
MIPAKTUUeCKOU JiesiTe/IbHOCTU UejioBeKa, CIIOCOOCTBYIOT BOCTIUTAHUIO YBayKEHUST
K TIPOL[eCCy TBOpYeCcTBa B 00/aCTA TeOPUM W TPaKTUUECKUX TIPUIOKEeHUH
XUMHH, TIOMOTAIOT BBITyCKHUKY OpPHEHTHUPOBATbCS B OOIIECTBEHHO U
JMYHOCTHO 3HAUMMBIX TIpoOsieMax, CBSI3aHHBIX C XUMHeW, KPUTHUYECKH
OCMBICTUBaTh MHGOPMALMI0 W TPUMEHSATb €& i TIOTNOJIHEeHUsI 3HaHUM,
pellleHusT WHTE/UIeKTYa/lIbHbIX W 3KCIIEePUMEHTA/IbHbIX MCC/Ie[0BaTeTbCKUX
3aja4. B 1esloM cofepskaHue yueOHOTO TipeiMeTa «XWUMHUS» JAHHOTO YPOBHS
W3yyeHUss ~ OPHEHTHPOBAaHO Ha  ¢opMupoBaHHMe Yy  OOyYarOImUXCs
MHPOBO33pEHUYECKOM OCHOBBI JijIsi TOHUMaHUs (PUI0CO(PCKUX Uleld, TaKUX Kak:
MarepyajbHOe  eJWHCTBO HEOPraHWYecKOro ¢  OpraHhuvyeckoro Mupa,
00yCJIOB/IEHHOCTb CBOMCTB BEIIeCTB UX COCTABOM U CTPOeHHeM, TTI03HaBaeMOCThb



MPUPOJHBIX SIBJIEHUM MYTEM SKCIepUMeHTa U PellieHHs] IPOTUBOPeUridi MeXxXy
HOBBIMU (haKTaMU U TeOpeTUUeCKUMU MPe/INOChIKAMU, 0CO3HAHKE POJIU XUMUU
B peIIeHHH SKOJOTHUYeCKHX IIpobseM, a Takke IpobsemM cOepeskeHus
SHEpreTUYeCKWX PpeCypCOB, CbIpbsi, CO3/laHHAS HOBBIX TEXHOJIOTUA U
MaTepuasoB.

B nmnaHe pelieHUs 3ajjay BOCOMUTAaHWS, Ppa3BUTHS W COL[MA/M3aldd
00yuaroIuXcs MPUHSATbIE MPOTPAMMON 10 XWUMHM TIOJXOJbl K OTpe/e/IeHHI0
Co/lep>)KaHUsi M TIOCTPOeHUsT TipeiMeTa TMpeAyCMaTpyuBalOT (OpMUpPOBaHUe
yHUBepPCanbHBIX yUeOHBIX [eHCTBHM, UMeIoIMX 0a30Boe 3HaueHue [JIs
Pa3/IMUHBIX BUJIOB [esTeJIbHOCTU: pellleHus: TIpoOsieM, TIOMCKa, aHaiu3a |
obpaboTkn  wHbOpMaruK, HeoOXOAUMBIX [Jid TIPHOOPETeHHs  OIbITa
MPAaKTAUUECKOM W MCC/Ie[J0BaTeIbCKOM [lesiTe/IbHOCTH, 3aHUMarolleld BayKHOe
MeCTO B MIO3HAHUU XUMUH.

B mpakTuKe MperoflaBaHusi XMMHK KaK Ha YPOBHE OCHOBHOTO OOIi[ero
oOpa3oBaHus, TaK W Ha YypOBHe CpeAHero oOmero o0pa3oBaHHUs, IpU
orpe/ie/IeHUU COjlep>KaTe/IbHOM XapaKTePUCTUKHU liejield U3yueHus MpeaMeTa
HaripaB/ieHWeM TepBOCTeNeHHONM 3HAaYMMOCTU TPAJULIMOHHO TMPU3HAETCS
dopMUpOBaHre OCHOB XWMHUUYECKOW Hayku KaK 00/acTd COBpeMEeHHOIO
eCTeCTBO3HaHUsl, TIPAaKTUUYECKON [esiTeJIbHOCTA 4YeslioBeKa M Kak OJHOr0 U3
KOMIIOHEHTOB MWPOBOW KYJbTYpbl. C METOAWUYEeCKOM TOUKM 3DEHUs] TaKOu
MOAXOA K Ofpe/ie/ieHHI0 liejield Uu3ydyeHUWsl MpeaMeTa SIB/SIeTCS BIIOJHE
OTpaB/laHHBIM.

Cor/yiacHO JJaHHOW TOUKe 3peHMs IJIaBHbIMU Lie/ISIMU W3YyueHusl rpeameTa
«Xumus» Ha 6a3oBoM ypoBHe (10 —11 K71.) SIBJISIOTCS:

e (opMHpOBaHME CHCTEMbl XUMHUUECKMX 3HAaHUM KakK BaKHeUIleu
COCTaBJISIIOIIEN eCTeCTBeHHO-HAayUHOW KapTWMHbI MHMpa, B OCHOBE
KOTOpPOI Jle)KaT K/ItoueBble TIOHATHS, (yHAAMeHTa/bHble 3aKOHbI M
TeOpUU XUMHUM, OCBOEHHE S3blKa HayKH, yCBOeHHWe U TIOHMMaHue
CYI[HOCTH [JOCTYITHBIX 0000I1l[eHHii MHPOBO33PEHUYECKOT0 XapaKTepa,
03HaKOMJIeHWe C UCTOpPHel UX pa3BUTUS U CTAHOBJIEHUSI;

e (¢opMUpOBaHHMe U pa3BUTHE TIPeACTABJIeHUM O HayyHbIX MeToZax
MO3HAHWS BeIIeCTB W XUMWUYECKUX peakilud, HeoOXOAUMBIX [Jis
npuoOpeTeHUs] yMeHU OpUEHTHMPOBAaTbCS B MHpe BeIecTB W
XUMUYECKUX SIBJIEHUH, UMEIOLUX MeCTO B TIPUPOJie, B TIPAKTUUYECKOUN U
TOBCeIHeBHOM »KU3HHU;

e pa3BUTHEe YMEHUW U CIOCOOOB JeSITebHOCTH, CBSI3aHHBIX C
HaO/mo/leHeM W OObsSCHeHHeM  XUMHYeCKOro  JKCTIepHMEHTa,
co0moieHreM TIpaBU/1 6e3011acHOTO 0OpallieHHs C BelljeCTBaMH.

Hapsiny ¢ 5TuMm, cojiep)kaTe/ibHasi XapaKTepUCTUKAa 1jefiell U 3afau
M3yueHusl rpeaMeTa B MporpaMMe M0 XUMHUM yTOUHEHa U CKOpPpPeKTUpPOBaHa B
COOTBETCTBUM C HOBBIMM TIDUODUTETAaMH B CHCTeMe CpefHero o0iiero
obpa3oBanust. CerofiHsi B TIPeIOlaBaHUU XUMHUM B OOJIbIIIEN CTeTieHW OTAAETCS
MpeAriouTeHWe  TIPAaKTUUeCKOM  KOMIIOHEHTe  cofiep)KaHusi — o0yueHwus,
ODHMEHTUPOBAaHHOW Ha TIOATOTOBKY BBIyCKHUKA 0011je06pa3oBaTe/IbHOM
OpraHv3allviy, Brafelolero He HabopoMm 3HaHWM, a GYHKI[MOHATBLHOU
IPaMOTHOCTBIO, TO €CTh CcriocobaMyl ¥ YMeHHSIMU aKTHBHOTO TIO/TyUeHUsT 3HaHUH
Y TIpUMeHeHUs UX B pealbHOM >KU3HU /1Jis1 pellieHUs MPaKTUUeCcKuX 3aziau.

B cBA3M C 3TUM TpU U3yuyeHUU TIpeiMeTa «XUMUS» [JOMUHUDYHOLllee
3HaueHHe MPUOOpeTar0T TaKye 1[e/Id U 3a7jauu, Kak:

azanrausi o0ydaroluxcss K YCAOBUSM [JUHAMHUYHO pa3BUBAIOIIETOCS
Mupa, (OpMUpOBaHWE WHTE//IEKTYaJbHO pPa3BUTOM JIMUHOCTH, TOTOBOM K



camMoobpa3oBaHHIO,  COTPYJHHWYECTBY,  CaMOCTOSITEITbHOMY  TIPUHSATHIO
IPaMOTHBIX pellleHN B KOHKPETHBIX >KU3HEHHBIX CUTYalUsiX, CBS3aHHBIX C
Bell[eCTBaMH U UX TTPUMeHeHNeM;

dopmMupoBaHre y O0OyYarOIMXCS KIIOUEBBIX HABBIKOB (K/IFOUEBBIX
KOMIIEeTeHIINI), UMEIOINX YHUBepcajbHOe 3HaueHWe [jisi pa3TuuHbIX BU/OB
JesiTeIbHOCTH:  pellieHUs1  rpoOsieM, TIOMCKa, aHamu3a #W 00paboTku
vHbopMaliy, HeoOXOAWMBIX [Jii TIpUOOpeTeHWs OIbiTa IeATeTbHOCTH,
KOTOpasi 3aHUMaeT Ba)KHOe MeCTO B MMO3HAaHWU XWUMHH, a TakKKe /ST OLIeHKH C
MO3UI[MM  IKOJIOTUUECKOW 6e30MacHOCTA XapakTepa BJIUSHUSL BeIeCTB U
XUMHUUeCKUX TIPOIeCCOB Ha OPraHK3M uesioBeKa U TIPUPOHYIO Cpealy;

pa3BUTHE MM03HaBaTebHBIX UHTEPECOB, UHTe/UIEKTYa bHbIX U TBOPUECKUX
criocobHOCTel 00ydJaromUXxcsi: COCOOHOCTU CaMOCTOSITe/IbHO MprobpeTaThb
HOBBIE 3HAHUSI TI0 XMMHUU B COOTBETCTBUHU C KU3HEHHBIMU TIOTPEOHOCTSIMHU,
WCTI0/Tb30BaTh COBpeMeHHbIe WH(OPMAI[MOHHBIE TEXHOJOTWU AJid TIOWCKa U
aHa/M3a YyueOHOM ¥ HAy4YHO-TIOMYJIAPHOW WH(OPMAIMM  XUMUYECKOTO
cofiepyKaHus;

dopMupoBaHre U pa3BUTHe y OOyYaroluXCs acCCOLMAaTUBHOTO W
JIOTUUeCKOTO MBIIIJIeHUs], HaOmoiaTeTlbHOCTH, COOpPaHHOCTH, aKKypaTHOCTH,
KOTOpble 0COOeHHO HeoOXOAWMBI, B UaCTHOCTH, TIPU TIJIAHUPOBAaHUM U
TIPOBe/IeHUN XUMUUYEeCKOT0 SKCIIEPUMEHTa;

BOCTIMTaHWe y oOOyuarommxcsi yOeXAEHHOCTM B T'yMaHHCTHUYeCKOU
HaIpaB/IeHHOCTA XWUMWU, €€ Ba)KHOM pOJIM B peIllleHUH T100ambHBIX TpobiiemM
palLMOHaTBHOTO TIPUPO/OII0/Ib30BaHKs, TTOTIOTHEHUS YJHePTeTUUeCKUX PeCypCoB
M COXpaHeHHs TIPUPOJHOTO paBHOBeCHS, OCO3HAHUS HEOOXOAMMOCTH
Oepe>KHOTO OTHOIIIEHWS K TIpUpPOJile W CBOEMYy 3/I0POBBIO, a Takxe
nproOpeTeHus1 OIbITa WCIIOMb30BAaHUS TTOMyUYeHHBIX 3HAHWM [I7Isi TIPUHSATHS
IPaMOTHBIX pellleHHi B CUTYALUsIX, CBSI3aHHBIX C XUMUUECKUMU SIBJIEHUSIMHU.

B yueOHOM I1aHe cpeaHero oOIrero oOpa3oBaHMS TIpeMeT «XHMUS»
6a30BOro ypoBHS BXOJWT B COCTaB TMpeAMeTHOM o6sactu «EcTtecTBeHHO-
HayuHbIe TTPeIMeThI».

OOi1jee YMCIO YacOB, OTBEIEHHBIX AJIA W3y4YeHUs XUMHH, Ha 06a30BOM
ypOBHe cpefiHero obiiero obpa3oBanusi, coctaBsieT 68 uacos: B 10 knacce — 34
yaca (1 gac B Hepmenr0), B 11 knacce — 34 vaca (1 yac B HeZento).



COJAEP)XAHUWE OBYUEHUSA
10 KJIACC
OPI'TAHNYECKA{A XUMUA

TeopeTnueckye 0CHOBbI OPraHUYeCKON XUMHUHU

[IpeamMeT opraHMYeCcKOr XMMUU: eé BO3HUKHOBEHHeE, Pa3BUTHE U 3HAUEHUE
B TOJTyUeHUH HOBBIX BellleCTB U MaTepuasioB. Teopusi CTPOeHUsI OPraHuYeCKuX
coenuHenud A. M. bBytnepoBa, eé o0CHOBHbIe TMO0XeHUs1. CTPYKTypHbIE
(dbopMy/ibl OpraHUuecKUX BelllecTB. ['omosiorus, usomepus. XumMudeckasi CBsi3b
B OPraHUYeCKUX COeMHEHUSIX — OJMHAPHbIE U KPaTHbIE CBSA3U.

[IpencraBieHue 0  KjlacCU(PUKalUh  OpraHhYecKUX  BellecTB.
HomeHk/aTypa opraHM4ecKux CoeJMHeHUN (CMCTeMaTHhuecKas) U TpUBHAJIbHbIE
Ha3BaHUS ByKHEUILINX TpeJCTaBUTeIer KJ1aCCOB OPraHUYeCKUX BelleCTB.

OKCIepuMeHTa/IbHble METOJbl W3yYeHUsl BeIeCTB U MX TpeBpalleHuN:
03HaKOMJIeHHe C o0pa3llaMu OpraHWYecKWX BeIecTB W MaTephajaMd Ha MX
OCHOBe, MOZie/IMPOBaHHe MOJIeKy/l OpraHMYeCKUX BeIlecTB, HabsrofeHWe u
OMMCaHVe [eMOHCTPALMOHHBIX OMBITOB IO TIpeBpall[eHhI0 OpraHuYecKUX
BeIIeCTB MU HarpeBaHWH (T/IaB/ieHre, 00yTBaHNe U TOPeHue).

YrieBoaopoasl

AJIKaHBI: COCTaB U CTPOEHHWe, TOMOJIOTUUeCKUW psf. MeTaH W 3TaH —
MpoCTelillive MpeJCTaBUTeM aJKaHOB: (hHU3uUeckrue U XWUMUUeCKue CBOMCTBA
(peakuuy 3aMellleHWs] M TOPEHHWs), HaxXxOXAeHue B TMpUpOAe, MOJiyyeHue U
TIpYMEeHeHuUe.

AJIKEHBI: COCTaB ¥ CTPOEHUE, TOMOJIOTUUECKUN Psifl. DTUIEH U MPOIUJIeH
— TIpoCTele npe/CTaBUTeN alKeHOB: (r3uUeckre U XUMUUeCcKre CBOMCTBa
(peakuyMy TUAPUPOBAHUS, TaJOT€HUPOBAHUsA, TUApATAllUM, OKUCIEHUs U
MO/IMMepHU3aLiK), MoJlyyeHre 1 IpUMeHeHue.

Ankaguennl: 6ytagueH-1,3 u MmeTwi0yTaguen-1,3: cTpoeHe, BayKHeHIIIe
XUMHUYEeCKue CBOMCTBa (peakuus MO/IMMepHU3aLun). [Tonyuenue
CUHTETUUYECKOT0 KayuyKa U pe3uHbI.

ANKUHBI: COCTaB ¥ OCOOEHHOCTH CTPOEHHSI, TOMOJIOTUYECKUN DS,
AueTtunieH — TIDOCTEMIIMM TpeJCTaBUTEb alKWUHOB: COCTaB, CTPOEHHe,
¢du3nueckue U XMMUUECKWe  CBOWCTBa  (peaklUUW  THUIPUPOBaHUS,
rajoreHUpOBaHUs, TUIpaTalluy, TOPEHUs), TIOJTyYeHHe U PUMeHeHNe.

Apensl. beHsosn: coctaB, cTpoeHue, ¢u3nueckue U XMMHUYeCKWe CBOMCTBA
(peakuuMy raOTeHUPOBAHUSI W HUTPOBAHUS), TOJIyYeHHWE W TpPHUMEHeHUe.
Tonyon: cocmas, cmpoeHue, ¢uszuueckue u xumuueckue ceolicmea (peakyuu
24/1026HUPOBAHUSl U HUMPOBAHUS), NOJAyYeHUe U npumeHeHue. TOKCUYHOCTH
apeHoB. ['eHeTnyecKass CBSI3b MEXIY YIJIEBOAOPOAAMU, MPUHAIJ/IEXKALIUMU K
pa3/IMUHbBIM KJIacCaM.

[IpypoaHbIe WCTOUHWKM YTJIEBOAOPOAOB. [IpUpOAHBIM Tra3 W MOIMYyTHbIE
HedTsHbIe Ta3bl. HedTh 1 eé mpoucxoxgenue. Criocobbl epepaboTky HedTH:
TeperoHKa, KPeKWHr (TepMUYEeCKUM, KaTaJIUTUYeCKWW), nuposu3. [IpomyKTel
nepepaboTku HedTH, WX TPUMEHeHWe B TPOMBIIUIEHHOCTY U B OBITY.
KaMeHHBII yTo/ib U TIPOAYKTHI ero rmepepadoTK.

OKCIepuMeHTa/IbHble METOJbl W3yYeHMWsl BEIeCTB U MX TpeBpalleHuN:
03HaKOMJIeHHe C oOpa3ljaMHu TIaCTMacC, KayuyKOB W DPe3WHbl, KOJUIeKIUU
«Hedbte» u «Yronb», MojlelMpOBaHWe MOJIEKYJl  YIJIeBOJOPOJIOB U



raJiorTeHOTPOU3BO/IHbIX, TIPOBe/leHHe IPAKTUUeCKOW paboThl: TosydeHue
STUJIEHA U U3yUeHUe ero CBOWCTB.

PacuéTHbie 3aaun.

BbruricieHWsi TI0 ypaBHEHWIO XHUMHUYECKOW peakiuu (Macchl, 00BbEMa,
KOJIMUeCTBa HCXOAHOTO BelecTBa WM TMPOAYKTa peaklUWd IO H3BECTHBIM
Macce, 00bEMYy, KOTMUECTBY OJHOTO W3 MCXO[HBIX BeIeCTB WIH TPOAYKTOB
peakiun).

Kucnopojcoaepikaijyue oprannueckye coeiiHeHHsI

[IpenenbHble OAHOATOMHBIE COMPTBL. MeTaHOJ W 3TaHOI: CTPOEHHe,
bu3nueckue U XUMHYECKHe CBOMCTBa (peaklUM C aKTUBHBIMU MeTasllaMU,
rajoreHOBOJ0OpOJilaMU, TOpPeHUe), TpUMeHeHue. BoJopogHble CBSI3M MeXOY
MOJIEKY/IaMH CITUPTOB. [leliCTBMe MeTaHO/1a M 3TaHOJIa Ha OPraHu3M 4YeJsIOBeKa.

MHoroatomMHble COMPTBL. OJTW/IEHIVIMKOIb W TJIMLIEPUH: CTPOEHHe,
dbu3Mueckue M XUMHUYeCKHMe CBOWCTBa (B3aMMOJeNCTBUE CO IIeJI0OUHBIMU
MeTa/I/laM{, KaueCTBeHHAasi peaklsi HA MHOT0aTOMHbIe CIUPThI). [lelicTBue Ha
opraHu3M yesioBeka. [IprMeHeHve ravLepyuHa U STUIEHTJIUKOIS.

@®eHOJ: CTpOeHHe MOJIeKYJibl, (PU3nueckue W XUMHUYeCKue CBOMCTBA.
TokcruuHOCTh peHosa. [IpumeHeHue deHoa.

Anbnernapl U KemoHbl. Dopmanbieruzi, aleTanbAerusl: CTPOeHue,
¢du3nueckre U XMMUUeCKUe CBOMCTBA (peakl[My OKUCJ/IeHHsI U BOCCTAHOBJIEHUS,
KayeCTBEeHHbIE PeaKl1K), MoJiyyeHre 1 IpUuMeHeHue.

OZHOOCHOBHBIEe TIpefie/ibHble KapOOHOBble KHC/IOTBL. MypaBbHHasi U
YKCyCHasi KUCJIOTbI: CTPOeHUe, (u3nueckre U XMMHUUYeCKre CBOMCTBA (CBOMCTBa,
obmue [ Kaacca KHC/IOT, peaklys JSTepuuKaliuu), ToydeHde U
ripuMeHeHue. CTeapuHOBasi U OJIEMHOBAs KUCJIOThI KaK MPeCTaBUTENN BBICIIINX
KapOOHOBBIX KHCJIOT. Mbila KaK COJId BBICIIMX KapOOHOBBIX KHC/IOT, UX
MOIOLLIee TelCTBHE.

CnoyxHble 3(UpHI KakK TPOM3BOZAHbIE KAapOOHOBBIX KHCJIOT. ['uaponu3
C1oXKHBIX  3¢upoB. JKupbl. ['waponu3 >kupoB. [IpumeHeHue  >KUDOB.
buonornueckast posib KUpOB.

YrneBogpl: cocTaB, Kiaaccudukaiusi yrieBoioB (MOHO-, U- U
nosiicaxapuzibl). ['/IFoK03a — TPOCTeWIMM MOHOCAaXapuj: O0COOeHHOCTH
CTPOEHUsT MOJIeKYJIbl, (hr3rnUecKre U XMMHUUeCcKre CBONCTBa (B3auMOZielCTBUe C
ruapokcuom meau(1l), okucaeHrne aMmMHuauHBIM pacTBOpoM okcuza cepeopa(l),
BOCCTAHOBJIeHWe, OpoXKeHe TJIF0KO03bl), HaX0K/eHre B TPUpO/ie, TIPUMeHeHHe,
buonornueckas poab. PotocuHTe3. DpyKTO3a KaK M30Mep TJIFOKO3bI.

Kpaxmarn v tesuitosio3a Kak NpyupoHble novMepsl. CTpoeHWe Kpaxmasa v
Le/UTH0103bl. PU3Myeckue ¥ XMMHUUYeCKHWe CBOMCTBA Kpaxmasa (THUApoJiv3,
KauyeCTBEeHHAsi PeakLysi C HOZI0OM).

OKCIepuMeHTa/IbHble METOJbl W3yYeHMsl BeIeCTB U MX TpeBpalleHuN:
ripoBe/ieHre, Hab/ro[jeHre M OMKMCaHKe 1eMOHCTPAI[MOHHBIX OIBITOB: TOpeHre
CIIMPTOB, KaUueCTBEHHbIe peaklMh OJHOAaTOMHBIX CIUPTOB (OKWCJ/IEHWE 3TaHOJIa
okcuzom Meau(Il)), MHOroaTOMHBIX CIHUPTOB (B3aUMOZEHMCTBHE T/IMIEPHMHA C
rugpokcuaom wmeau(Il)), anpgerugoB (OKUCIeHHWe aMMHAuHbIM PaCTBOPOM
okcuma cepebpa(l) u ruapokcuaom meau(Il), B3ammogelicTBHe Kpaxmana C
MO0/IOM), TIpOBeZieHWe TPAaKTUYeCKOW paboThl: CBOWCTBA pacTBopa YKCYCHOM
KUCJIOTHI.

PacuéTHbie 3aaun.

BbruricieHWsi TI0 ypaBHEHWIO XHUMHUYECKOW peakiuu (Macchl, 00BbEMa,
KOJINUeCTBa HCXOAHOTO BeIeCcTBa WM TMPOAYKTa peaklWd IO H3BECTHBIM




Macce, 00bEMYy, KOMMUECTBY OJHOTO W3 MCXOJHBIX BeIeCTB WIH TPOJYKTOB
peakiun).

A30TCozepyKalye OpraHuuecKre CoeJUHeHMs.

AMUHOKMUC/IOTBI ~ Kak  amM(oTepHble  OpraHMYecKrWe  COeMHEHUs.
du3nuecKkre U XMMHAUYeCKHe CBOMCTBA aMHUHOKMC/IOT (Ha TpUMepe TJIMLWHA).
buonornueckoe 3HaueHre aMUHOKUCIIOT. IlenTyibl.

besnku Kak mpupoJHbIe BEICOKOMOJIEKYJ/ISIPHBIE coefuHeHus. [lepBuuHas,
BTOpUYHAsl M TpPeTHUHasi CTPYKTypa Oe/ikoB. XWMHUUeCKHe CBOMCTBa OesKOB:
TU/IPOJTN3, IeHaTypallysi, KaueCTBeHHbIe peaKiiy Ha Oesku.

OKCIepuMeHTa/IbHble METOJbl W3yYeHMWsl BEIeCTB U MX TpeBpalleHuu:
Hab/Iro/leHre W OIMCaHWe [[eMOHCTPAIJMOHHBIX OIBITOB: JeHaTypalus OemkoB
TIPU HarpeBaHUH, I[BETHBIE PeaKIuK Oe/KOB.

BricokoMoieKy/1SipHbIe COeiTHeHMSI

OCHOBHbIE TOHSTHUSA XWMHWM  BBICOKOMOJIEKYJIADHBIX — COeJUHEHWU:
MOHOMED, TOJMMep, CTPYKTYPHOEe 3BEeHO, CTeleHb MOJMMepU3allid, CpemHsis
MosleKy/sipHasi Macca. OCHOBHbIE MeTOZAbl CUHTE3a BBICOKOMOJIEKY/ISIPHBIX
COeIMHEHUH — MOJIMMePU3aLyisi U MOJIMKOHAEeHCals.

OKCIepuMeHTa/IbHble MEeTOJbl W3yYeHMsl BeIeCTB U WX TpeBpalleHuN:
O3HaKOMJIeHHe C obpasilaMyd TIPUPOJHBIX UM MCKYCCTBEHHBIX BOJIOKOH,
J1IaCTMAacC, Kay4yKOB.

MeskripeimeTHbIe CBA3M.

Peanuzaiusg MeXrnpegMeTHbIX CBSI3€M MPU M3YUEHWUU OPraHUYeCcKOr
xuvu B 10 Kjacce OCyIIeCTB/IsSIeTCS 4Yepe3 HCII0/Ib30BaHWe KakK OOIIMX
€CTeCTBeHHO-HAYUHbIX TOHATUM, TaK W TOHATUM, SB/SIOMIUXCS CUCTEMHBIMHA
JUIS1 OTZe/IbHBIX TPeMEeTOB eCTeCTBeHHO-HayYHOr 0 LIUKJ/IA.

OO1ue ecTeCTBeHHO-HayuyHble TIOHSITHS: sIBJIeHWEe, HayuHBbIA (aKT,
rUroTe3a, 3aKOH, TEOpUSs], aHalu3, CUHTe3, KaaccuduKalus, MepuojUuHOCTb,
HabJTr0/leHre, U3MepeHue, SKCIIepUMEeHT, MO/Ie/TUPOBaHue.

®du3nKa: Marepus, SHEpPrusi, Macca, aToM, SJIeKTPOH, MOJIEeKY/a,
JHepreTUUeCKWii ypOBeHb, BeIeCTBO, Te/lo, 00bEM, arperaTHoe COCTOSTHHE
Bell|eCTBa, (hr3nyecKre BeJTMUMHbI U e[JUHULIbI UX U3MepeHUsl.

Buonorus: kieTka, opraHu3mM, 6uocdepa, oOMeH BellleCTB B OpraHHU3Me,
doTocuHTe3, GUONOTMUECKHA aKTUBHbIE BelllecTBa (0OeNKH, YT/IeBOAbI, KHUPHI,
(hepMeHThI).

leorpadusi: MuHepasibl, TOpHble TIOPOJbI, TOJIe3HbIE UCKOMaeMble,
TOIJIUBO, PECYPCHI.

TexHonorus: mNUILEeBble TPOAYKTbI, OCHOBBI PAalOHATBHOIO TUTAHUS,
MOIOLLIe CPeJICTBA, JIeKADCTBEHHbIE U KOCMEeTHUYeCKHe TIperapaThl, MaTepuasbl
13 UCKYCCTBEHHBIX U CUHTETUUYECKUX BOJIOKOH.

11 KJIACC
OBIIIAA N HEOP'TAHUYECKASA XNMHUSA

TeopeTnuecKkue 0CHOBbI XMMHUU

XYAMUYEeCKAU 3yieMeHT. AToM. AApo aTtoma, W30TOMbI. JJIEKTPOHHAS
000/10uKa. DHepreTHyeckre YPOBHU, TTOJyPOBHU. ATOMHBIe OpOuTay, s-, p-, d-
y7ieMeHThl. OCOOEHHOCTH pacripe/iesieHus 3/IeKTPOHOB 110 OpOWTa/IsIM B aTOMax
3/1eMeHTOB TePBbIX UeTHIPEX MepUooB. DeKTPOHHAst KOH(PUTypalusi aTOMOB.

[lepuognueckni 3akoH U Ilepuognueckass cucTeMa XUMHAUECKUX
snemeHtoB [I. . MenpeneeBa. CBfI3b NepUOAMYECKOTO 3aKOHa U



[leproguueckor cuUCTeMbl xuMuueckux 3yemeHTOB [I. . MenpeneeBa c
COBPEMEHHOW TeOpuer CTPOeHUs] aTOMOB. 3aKOHOMEDHOCTH W3MEHeHUs
CBOWCTB XMMHUECKHUX 3/IEMEHTOB M 00pa3yeMbIX WMH IPOCTBIX U CJIOXKHBIX
BelleCcTB [0 TIpynmnaM U IepuojaM. 3HaueHue [epuoAuvyecKoro 3akoHa B
pa3sBUTUU HaYKWU.

CtpoeHuve BewjecTBa. XWMHUUeCKass CBsA3b. BHJbl XUMHUECKOU CBS3U
(KOBasIleHTHasi HemoJIsIpHas U TOJISIpHasi, UOHHAsl, MeTa/yinueckasi). MexaHu3Mbl
oOpa30oBaHUs KOBaJIEHTHOM XWUMHYECKOW CBs3U (OOMEHHBIM M JOHOPHO-
aKLenTopHbIl). BomoponHas cBsi3b. BaneHTHOCTBb. D/1IeKTPOOTPHULIATE/ILHOCTb.
CreneHb okrc/ieHUs. VIOHbI: KATUOHBI U AHHUOHBL.

BemjectBa MOJIEKY/IIDHOTO U HEMOJIEKYJIIPHOTO CTPOeHusl. 3aKOH
MOCTOAHCTBA COCTaBa  BelllecTBa. TUIBI  KPUCTA/UIMYECKUX  PELIBTOK.
3aBUCHMOCTb CBOMCTBA BEIIECTB OT TUIA KPUCTA/JIAYECKOU PeIlETKHY.

[TouaTtue o gucnepcHbIX cvcTeMax. VICTUHHBIE M KOJUIOMJHbIE PaCTBOPHI.
MaccoBas 1071 Bell[eCTBa B paCcTBOpe.

Knaccudukaiuss ~ HeopraHW4eCKux  COeJUHeHUM. Howmenknarypa
HeopraHUyeCcKux BellecTB. ['eHeTHuecKkas CBfI3b HeOpPraHMYeCKUX BelecTs,
TpUHAJIeXKalUX K pa3/IMuHbIM Kjaccam.

XuMuueckass peakius. Krnaccudukaiusi XUMUYECKHX peaklydid B
HEOPraHWYeCcKOW ¥ OpPraHUYeCKOM XUMHUU. 3aKOH COXPaHeHUs] MacCChl BelleCTB,
3aKOH COXpaHeHUs U NpeBpallleHus] SHepruu Npu XUMUUeCKUX peakLiUsiX.

CKOpOCTh peakl[ud, €& 3aBUCMMOCTb OT pa3/IMuHbIX (PAKTOPOB.
ObpaTuMbie peakiuu. XUMUUYeCKOe paBHOBecue. DakTopbl, BAMSIOINIME Ha
COCTOgHHe XUMUYeCcKoro pasHoBecus. [Ipuniun Jle [latense.

OnekTposiiTHUeckass guccouyansa. CunbHble W Crabble 37eKTPOJIUATHI.
CpeJia BOOHBIX paCTBOPOB BeILleCTB: KMC/asi, HeUTpasbHasi, L[e/I0uHasl.

OKUC/IUTe/IbHO-BOCCTAHOBUTE/IbHBIE PeaKL[Uu.

OKCIepuMeHTa/IbHble MEeTOJbl W3yYeHMsl BeIeCTB U MX TpeBpalleHuN:
JeMoHcTparus Tabsui] «[leprognueckasi cucTeMa XUMUUECKHAX 37eMeHTOB [].
. MeH/ienieeBa», u3yueHre Mojiefiell KpUCTa/TndecKuX pelieéTok, HabsroaeHne
¥ ONHMCaHWe J[eMOHCTPAI[MOHHLIX M J1abopaTOPHBIX OMBITOB (pa3/ioyKeHre
repokcyja BOAOpPOJa B TMPUCYTCTBUU Karaju3aTropa, ompezeseHrde Cpejbl
pacTBOpPOB BeIll[eCTB C [OMOIbIO YHUBEpPCAJbHOIO WHAUKATOpA, peakLyu
MOHHOTO 00MeHa), TIpoBeZieHe TIPAKTHUUeCKOW paboThl «BrusiHUe pa3muyHBbIX
(aKTOpPOB Ha CKOPOCTh XUMUUECKOU peaKLIU».

PacuéTHbie 3aaun.

PacuéTtel 1O ypaBHeHMSIM XUMHWUECKUX peakldid, B TOM 4YHCJIe
TepMOXUMUYECKHe PACyéThbl, paCUéThbl C MCIIO/b30BaHUEM IIOHATUS «MacCOoBast
JlOJIS1 BeleCTBa».

Heoprannueckass xumus

Hemeramnbl. IlonoxkeHve Hemeta/uioB B Ilepuoaudeckor cucTeme
XUMHUUecKux 3emeHToB 1. V. MeH/jenieeBa 1 0COOEHHOCTH CTPOEHHSI aTOMOB.
du3nuecKre CBOMCTBA HEMETA/IOB. AJIZIOTPONUS HEMeTa/yIoB (Ha TpuMepe
KUCJIOPO/Ja, cephl, pocdopa u yrieposa).

XUMHUeCKre CBOMCTBA B)KHEMIIIMX HEMeTa/lJIOB (ra/ioreHoB, Cephbl, a30Ta,
docchopa, yriepoga U KpeMHMs)) U MX  coefjuHeHUW  (OKCH/[OB,
KMCJIOPOACOieprKalX KUC/IOT, BOLOPOAHBIX COeJUHEHUN ).

[IpyMeHeHMe Ba)KHEUIINX HEMETA/VIOB U UX COeMHEHUN.

Mertannel. [Tonoxxenue metaninoB B [leprogrueckor CUCTEMe XUMHAUECKUX
yiemeHToB [JI. WM. MeHgeneeBa. Oco0eHHOCTH CTPOEHHUSI 3JI€KTPOHHBIX



o6osiouek aToMoB MeTasoB. O61ue Gusndeckre CBoiicTBa MeTasyioB. CrijlaBbl
MeTaJIJIOB. DJIEKTPOXUMUUECKUH PSiJ| HAaTIPSUKeHUU MeTaslioB.

XUMHUeCcKre CBOMCTBA BaKHEMIIMX MeTasyIoB (HaTpUM, KalauM, KaJabLUM,
MarHu, alFOMHUHUM, [IUHK, XPOM, >Kesle30, Me/lb) U UX COeJJMHEeHUH.

Ob11ue criocobbl MoyyeHUs: MeTalIoB. [IprMeHeHre MeTaslyIOB B OBITY U
TeXHUKe.

OKCreprMeHTa/ibHble MEeTO/Ibl M3yuYeHMsl BellleCTB U WX TMpeBpallleHUi:
M3ydyeHue KOJUIeKIIMA «MeTasulbl U CI/IaBbl», 00pa3lioB HEMETAa//IoB, pelleHue
9KCTIepUMeHTaIbHBIX 3a/iau, HabO/roZieHre W OMKCaHWe JeMOHCTPALMOHHBIX U
nabopaToOpHBIX ~ OMBITOB  (B3aMMOJEMCTBUE TUAPOKCHZA  aJIOMUHHS  C
pacTBOpaMU KHMCJIOT U IIje/loueli, KauyeCTBeHHble peaklMd Ha KaTHUOHbI
MeTaJI/IOB).

PacuéTHbie 3aaun.

PacuéTbl MacChl BellecTBa Wik 00bEMa ra3oB M0 U3BECTHOMY KOJTMUeCTBY
BeIl[eCTBa, Macce Wid 00bEMY OZHOTO U3 yUaCTBYIOIIMX B Peaki[uH BeIlecTs,
pacuéTtel Macchl (06bEMa, KOMMuecTBa Bell[eCTBA) MPOAYKTOB peakKlUd, ecu
OZIHO 13 BeleCTB UMeeT TIPUMeCH.

XUMHUSA U XKHU3Hb

Ponb XviMuM B 00ecrieueHUH 3K0JIOTMUeCKOM, SHePreTUUeCKOM U MHIIeBOM
6e301acHOCTH, PA3BUTHH MeAULIMHBL. [IOHSATHEe 0 HAayuHBIX MeTO/aX MMO3HaHUS
BellleCTB ¥ XMMUYECKUX PeaKI[vu.

[MpencraBnenuss 00 O0OMMX HAYYHBIX TIPUHIUIAX ITPOMBIILIZIEHHOTO
TOTyYeHUs] BOKHEUILINX BellleCTB.

YesioBeK B MHUpe BellleCTB M MaTepHasoOB: Ba)KHeMIllMe CTPOWTe/bHbIe
MaTepuasibl, KOHCTPYKLIMOHHble MaTepuajbl, KpacKd, CTeK/O0, KepaMUKa,
MaTepuaJibl fijis 3/IeKTPOHUKW, HAaHOMaTepuasibl, OpraHudeckre ¥ MUHepasbHble
yA00peHwusl.

XuMHUs U 3[0pOBbe UejioBeKa: TpaBW/a MCI0J/Ib30BaHUS JIeKapCTBEHHBIX
rperiapaToB, TpaBuia 0e30MacHOTO UCIIO/b30BaHUS TIperapaToB ObITOBOM
XUMHU B IOBCEHEBHOU >KU3HHU.

MeskripeimMeTHbIe CBA3M.

Peamu3ariisi MeXNpeAMETHBIX CBsi3ed TIpd  uU3yueHUM oOIel u
HeopraHnyeckor xumuu B 11 Kjacce OCyllleCTB/sIeTCS uepe3 KCI0b30BaHUe
KakK OOII[MX ecTeCTBeHHO-HAyYHbIX TIOHATHN, TaK W TIOHSITUN, SIBJISFOIIAXCS
CUCTEMHBIMU [I/Is1 OT/le/TbHBIX TIPeIMETOB eCTeCTBEeHHO-HayUHOT'0 1[UKJIa.

OOb11re ecTeCTBeHHO-Hay4YHbIe TTOHATHS: HayuHbIA (PaKT, TUIIOTe3a, 3aKOH,
TeOpHsi, aHa/i3, CHHTe3, KaacCuUKalys, TepUoANYHOCTb, HaboeHue,
3KCIIepUMEHT, MO/leJTMPOBaHUe, U3MepeHue, siBJIeHHe.

dusrka: Marepusi, SHepPrus, mMacca, aToM, 3JeKTPOH, MPOTOH, HEUTPOH,
WOH, W30TOI, paJu0aKTUBHOCTb, MOJIeKyJa, SHepPreTUUeCcKuii YpOBEHb,
BeI[eCTBO, Tes0, OOBEM, arperaTHoe COCTOSIHHME BeIecTBa, (uU3NUecKue
BEJINUWHBI U €JUHULIbI UX U3MEPEeHUs1, CKOPOCTb.

Bbuonorust: KjeTKa, OpraHu3M, 3KOCHCTeMa, Ouwocdepa, Makpo- U
MHUKPO3/IeMeHTbI, BATAMUHBI, 0OMeH BeIl[eCTB B OPraHH3Me.

leorpadusi: MuHepasibl, TOpHble TIOPOJbI, TOJIe3HbIE UCKOMaeMble,
TOIJIUBO, PECYPCHI.

TexHosorus: XUMHYecKast TPOMBIIIIEHHOCTD, MeTasuly prus,
TIPOU3BOZICTBO CTPOUTENBHBIX MaTepUasoB, CeIbCKOXO03SIMCTBEHHOe
TPOU3BO/ICTBO, nuieBas TIPOMBIIIIEHHOCT, dapmateBTHYECKAS

IMPOMBIIIJIEHHOCTD, MPOMU3BOACTBO KOCMETHUYECKHX IIperiapaToB, IIPOKM3BO/ACTBO



KOHCTPYKLIMOHHBIX MdaTepHraJioB, 3JIEKTPOHHAaA MMPOMBII/IEHHOCTD,
HAHOTEXHOJIOT'HUH.



[VITAHUPYEMBIE PE3YJIBTATBI OCBOEHUA [IPOI'PAMMEBI 110
XMnu1m HA  BA3OBOM  YPOBHE  CPEJHEI'O  OBHIEI'O
OBPA30OBAHNUA

JINHHOCTHBIE PE3YJ/IbTATBI

®I'OC COO ycraHaB/iMBaeT TpeOOBaHMS K Ppe3ylbTaTaM OCBOEHUS
oOy4JarIMMHCS TIpOrpaMM CpefiHero o0Irero oOpa3oBaHus (JTMUHOCTHBIM,
MeTanpeJMeTHbIM M TpeaMeTHbIM). HayuHO-MeTOAMYeCKOM OCHOBOW [Jis
pa3pabOTKK TJIaHUPYeMBIX Pe3y/IbTaTOB OCBOEHUS TIPOrpaMM CpeiHero o0I1ero
00pa30BaHUs SIBJISIETCSI CUCTEMHO-/IeATeTbHOCTHBIN TTOAXO/.

B COOTBeTCTBUU C CUCTEMHO-/IeATe/TbHOCTHBIM TMOAXOZOM B CTPYKType
JIMYHOCTHBIX pe3y/bTaTOB OCBOEHUS TpeMeTa «XHMUsI» Ha YPOBHE Cpe/Hero
o61miero o6pa3oBaHus Bblle/IeHbl C/IeAYIOI[He COCTaB/ISIOIIHe:

OCO3HaHHe OOYYarOIMMUCS POCCUMCKOM TPaKZAHCKOW HIAEeHTUYHOCTH —
TOTOBHOCTH K CaMOPAa3BUTHIO, CAMOCTOSITE/IbHOCTU U CaMOOTIpe/ieIeHUI0;

Ha/IMure MOTHBALMU K 00yUeHHIo;

1[e/leHalipaB/ieHHOe pa3BUTHe BHYTPEHHMX YOeXJeHWi JUYHOCTH Ha
OCHOBE KJ/TIOUEBBIX I[€HHOCTEM W MCTOPHUUYECKHX Tpajuldii 0a30BOH HayKu
XUMUUY;

TOTOBHOCTb U CIIOCOOHOCTH OOYYaroImMXCsi PYKOBOZACTBOBAaThCS B CBOeM
JlesiTeTbHOCTU 1]eHHOCTHO-CMBIC/IOBBIMU YCTaHOBKAMU, MPUCYIIIMMU 1[e/I0CTHOM
crCTeMe XUMUUeCKOTO 00pa30BaHus;

Ha/iMuve TIPaBOCO3HAHUSI JKOJIOTUUECKOW KYJIbTYphl U CIIOCOOHOCTH
CTaBUTb 1[e/IU U CTPOUTD >KU3HEHHbIE T1JIaHbI.

JINYHOCTHBIE pe3yJ/bTaThl OCBOEHUA TpeaMeTa «XHMUS» [OCTHUTarTCs B
eIMHCTBe y4yeOHOM U BOCIUTATe/NLHOW JesSTeJlbHOCTY B COOTBETCTBUU C
I'YMaHUCTUUECKUMH, COLIMOKY/IbTYPHBIMH, JyXOBHO-HPaBCTBEHHBIMU
1[eHHOCTSIMU Y HfieajlaMi POCCUMCKOT0 IPaKaHCKOT0 0011[eCTBa, MPUHSATHIMU B
o0I1lecTBe HOpMaMH ¥ TIpPaBWIaMH TI0Be/IeHHs], CTIOCOOCTBYIOIIMMH MpoIieccaM
CaMOTO3HaHUsl, CaMOPa3BUTHUSI W HPABCTBEHHOT'O CTAHOBJIEHUS] JIMUYHOCTU
00yuaroIXCsl.

JIM4HOCTHBIE pe3y/ibTaTbl OCBOEHUSI TMpeaMeTa «XHMHUS» OTPaKaroT
chOpMUPOBAHHOCThL OMbITa MO3HABaTeIbHOW U TIPAKTUUECKOUW esiTelbHOCTU
00yuaroIuXcs M0 peasv3aliiy MPUHATHIX B 0011[eCTBe 1[eHHOCTel, B TOM UHC/ie
B UaCTH:

1) rpaXkIaHCKOT0 BOCIMTAHUS:

OCO3HaHUSI  OOyYaroIMMHMCS CBOMX KOHCTUTYI[MOHHBIX TIpaB |
00s13aHHOCTe, yBa)KeHHs K 3aKOHY ¥ TMPaBOTIOPSIAKY;

Mpe/iCTaB/eHUs] O COL[Ma/bHBIX HOPMAaxX W TpaBW/IaX MeXTUYHOCTHBIX
OTHOIIIEHUH B KOJVIEKTUBE;

TOTOBHOCTM K COBMECTHOM TBODUYECKOW [esiTeJIbHOCTA TPU CO3/aHUU
yueOHBIX TIPOEKTOB, pellieHrnH yueOHbBIX U MT03HaBaTeIbHbBIX 3a/lay, BHITIOJIHEHUN
XUMUYECKUX 3KCTIePUMEHTOB;

CrIocOOHOCTU TOHWUMAaTh W TPUHUMAaTh MOTHBBLI, HaMepeHWs, JIOTUKY U
apryMeHThI IPYTUX TIPYU aHa/M3e pa3/inyHbIX BUIOB yueOHO eaTeTbHOCTH;

2) IaTPUOTHUUYECKOT'0 BOCTIMTAHUS:

[[eHHOCTHOTO OTHOIIEHUs] K HCTOPUUEeCKOMY W HayuyHOMY Hac/ie[uio
0TeueCTBeHHON XUMUU;

yBa)kKeHUsI K TIPOLIeCCy TBOpUeCTBa B 00JIaCTH TeOPUU U TIPAKTUUECKOTO
MpUMeHEeHUsI XMMUH, 0CO3HAHUS TOTO, UTO JIOCTU)KEeHHSI HayKU eCTb pe3ysbTaT



JUTATeNBHBIX ~ HaOJIIO/IeHNH, KPOTIOT/IMBBIX JKCTIepUMEeHTA/bHBIX TIOHCKOB,
MOCTOSIHHOTO TPY/la YYEHBIX U MPAKTUKOB;

VMHTepeca W TMO3HaBaTe/lbHbIX MOTHMBOB B TMOJyUeHWU U TOC/eAyIoleM
aHanu3e  UHGOpPMALMKM O  TepPefioBbIX  JOCTW)KEHUSIX  COBPeMeHHOMU
0TeueCTBeHHON XUMUU;

3) AYXOBHO-HPAaBCTBEHHOT0 BOCIIUTAHMSA:

HPaBCTBEHHOT'O CO3HAHUSI, 3TUUYECKOT0 TIOBeIeHUS;

CocOOHOCTU  OLIeHWBaTh CUTYyallud, CBsi3aHHbIE C XUMHUYECKUMH
sSIBJIEHUSIMU, Y TIPUHMMATh OCO3HaHHbIe pellleHusi, OPUEeHTUPYSICh Ha MOPAJIbHO-
HpaBCTBEeHHbIe HOPMbI U 1[IeHHOCTH;

TOTOBHOCTH OLIEHUBaTh CBOE TOBeJieHre U MOCTYNKHA CBOMX TOBapHILeN C
MO3ULIMKA HPABCTBEHHBIX U TPABOBBIX HOPM M OCO3HaHWE MOCAeACTBUN 3THUX
MOCTYTIKOB;

4) ¢hopMupoBaHus KY/IbTYPbI 310POBbSI:

MMOHUMAaHUS 1[eHHOCTeM 370poBOro M 0Oe3oracHoro obpa3a JKH3HH,
He00X0JUMOCTH OTBETCTBEHHOI'O OTHOIIIEHHUSI K COOCTBEHHOMY (PU3nUecKoMy U
MCUXUYECKOMY 3/10POBbIO;

cobmofeHust TpaBua Ge3oImacHOro oOpalljeHHsT C BelecTBaMU B OBITY,
MOBCeJHEBHOM JKU3HU U B TPYZOBOH JleITeIbHOCTY;

MOHUMaHUsl 1IeHHOCTH TMpaBWl WHAWBUAYaTbHOTO U KOJIJIEKTHBHOIO
6e30racHOTO TIOBe/IeHUS B CUTYyalUsiX, YTPO’KAIOL[UX 37I0DOBBI0 U JKU3HU
JIofieu;

OCO3HAaHUSI  TIOC/IJCTBUM U HENpUSTUS  BpPeAHBIX  TPUBBLIYEK
(yrioTpebieHusT aKOTo/Isi, HAPKOTHUKOB, KYPeHHs);

5) TPYAOBOro BOCIUTAHMSA:

KOMMYHUKaTUBHOW KOMITETEHTHOCTH B  y4eOHO-MCCe/l0BaTeIbCKOM
JesiTeIbHOCTH,  OOII[eCTBeHHO TI0/Ie3HOW, TBOPUYECKOW U JPYTMX BHZAX
JlesiTeTbHOCTY;

YCTAHOBKM Ha aKTUBHOE YyuacThe B pelleHuM T[paKTUUeCKuX 3ajad
COL[Ma/IbHOM HarlpaB/eHHOCTU (B paMKax CBOEro Kjacca, IIKOJIbl);

VHTepeca K TMpaKTUUeCKOMY H3y4YeHMWIO Mpogeccuil pa3MuHOro poja, B
TOM UHKCJIe Ha OCHOBe TIPUMeHeHUsI TIpeIMeTHbIX 3HaHWUM 110 XUMUU;

yBaKeHUsI K TpyAy, JIOJsAM TpyJa W pe3yabTaTaM TpYA0BOU
JlesiTeTbHOCTY;

TOTOBHOCTA K OCO3HAaHHOMY BbLIOODY WHIWBUJYaJbHOU TPaeKTOPUU
obpa3oBaHus, Oyayier npodeccud W peanu3arjdid COOCTBEHHBIX >KU3HEHHBIX
TJIAHOB C YUETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTeN K XUMUU, NUHTEPECOB
1 TIOTpeOHOCTeH 00IIIeCTBa;

6) 3K0/10rHYecKoro BOCIIUTAHUSA:

9KO0JIOTUYECKH 1]e/ieco0bpa3HOro OTHOIIEHUsI K TIPUPOJie, KaK MCTOUHUKY
Cyll[eCTBOBaHUsI JKM3HU Ha 3eMie;

MMOHUMaHUs T7100a/IbHOTO XapaKTepa 3KOJIOTHYeCKUX Ipo0sieM, BIIUSHUS
5KOHOMMUYECKHUX MPOLIeCCOB Ha COCTOsTHME TTPUPOAHON 1 COLIMATIbHOW Cpe/ibl;

OCO3HaHUSI HEOOXOAMMOCTH WCITOMb30BaHUS [JOCTWKEHUM XUMUHU /IS
peLLeHus] BOPOCOB PALIHOHA/IbHOTO MPHUPOJOTIOIb30BAHHS;

aKTUBHOTO HEMpUATUS [JeNCTBUM, TIPUHOCAILMX BpeJ OKpY’Karolllen
TIPUPOJIHOM Cpejle, yMeHUsI TIPOTHO3UPOBATh Heb1aronpusTHEIE IKO/IOTHYECKHe
MOC/Ie/ICTBUS MPeANIPUHUMAaEMbIX [eMCTBUIN U MIpeIOTBPAlllaTh UX;

HaIM4usi Pa3BUTOTO  SKOJOTUUECKOTO  MBIIIJIEHUs, 3KOJIOrMUecKou
KYJIbTYpbI, OIbITa JAesiTeJlbHOCTU SKO0JIOTUUeCKOW HarpaB/ieHHOCTH, YMeHUsI
PYKOBO/ICTBOBATbCSl MU B T103HaBaTe/IbHOM, KOMMYHUKAaTUBHOM U COLIMATbHOM



MPAKTHKEe, CIMOCOOHOCTH W yMeHHWs aKTHBHO IIPOTHUBOCTOSITH W/€0JIOTHH
xemodobuu;

7) eHHOCTH Hay4YHOTr'0 TO3HAHMS:

c(OpMHUPOBAaHHOCTA MHPOBO33DEHUS], COOTBETCTBYIOIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAyKU U 00I1[eCTBeHHOMN TIPaKTUKWY;

MOHVMaHUs CrHelUPUKH XUMHM KaK HayKH, OCO3HaHHs e€ pou B
cdopMUpOBaHKY pal[MOHATBLHOTO HAyUHOTO MBIILIEHUS, CO3Z@HUU 1[eJI0CTHOTO
ripe/icTaB/ieHUs 00 OKpY»KaroiljeM MUpe KaK O eJUHCTBe MPUPO/bI 1 Ue/IOBeKa, B
MO3HAHWM TIPUPOJHBIX 3aKOHOMEDHOCTeM U pellleHWd TPoOeM COXpaHeHUs
TIPUPO/IHOTO PaBHOBECHS;

yOeXKIEHHOCTH B 0COOOM 3HAUMMOCTH XHMUU [I7I1  COBPEMEHHOMU
[[UBAM3AI[MK: B €€ TYMaHWCTWUYECKOW HarlpaB/IeHHOCTH W Ba)KHOU DO B
Co3laHuM HOBOW 0a3bl MaTepuasbHOW KYJ/IbTYphl, peIlleHuH Ta00anbHbIX
1po0JjieM yCTOMUMBOTO Pa3BUTHSI UeJIOBEUECTBA — CHIPhEBOM, YHEPreTHUeCKOMH,
MUIIIeBOM W JKOJIOTHYeCKOW 0e301acHOCTA, B PA3BUTHH  MeUIIVHBI,
obecrieueHHH yCJIOBUH YCITEITHOTO TPYy/ia U 3KOJOTHYeCKH KOMGOPTHOU >KU3HU
Ka)KJIOT0 ujieHa 0011[eCTBa;

eCTeCTBEeHHO-HayYHOW T'DAaMOTHOCTH: TIOHUMaHUsI CYIIHOCTH METO/IOB
MO3HAHWS, WCIO/Mb3YeMbIX B eCTeCTBEHHBIX  HayKaxX, CIIOCOOHOCTH
WCTI0/Ib30BaTh TIO/yyaeMble 3HAHWS [jIsi aHaiu3a U OOBSICHEHUs SIBJIEHUM
OKDY>KaloIllero MUpa U TPOUCXOJSIINX B HEM W3MEHEHWM, YMeHHs [eaThb
000CHOBaHHbIE 3aK/IIOUEHHSI Ha OCHOBE HAy4HbIX (DAaKTOB U HMEIOIIUXCS
JAHHBIX C 1[e/TbI0 TIOJTyUeHUsT I0CTOBEPHBIX BBIBO/IOB;

CIoCOOHOCTH CaMOCTOSITe/IbHO HCTIO/Bb30BaTh XUMHUYeCKHe 3HaHWS /s
peliieHusi Ipo6JieM B peanbHBIX )KU3HEHHBIX CUTYaLUsX;

VHTepeca K TT03HaHUIO U UCC/IeIoBaTeTbCKOU JesiTe/IbHOCTH;

TOTOBHOCTH U CIIOCOOHOCTH K HEINpPEepPhIBHOMY 00pa30BaHHIO M
camoobpa3oBaHHMIO, K AaKTUBHOMY IIOJlyUeHHI0 HOBBIX 3HAHWUW 110 XUMHHU B
COOTBETCTBUH C )KM3HEHHBIMHU TIOTPEOHOCTIMU;

vHTepeca K  ocobeHHOCTAM TpyAa B pa3iuuHbix  cdepax
nipoecCcroHaLHOM [J1esITeTbHOCTH.

METAIIPEAMETHBIE PE3YJ/IbTATDbI

MertarnipemMeTHbIe pe3y/bTaTbl OCBOEHUsI yUeOHOTo TipeameTa «XUMUSH»
Ha ypOBHe cpe/iHero 0011jero oOpa3oBaHUsI BK/IFOUAIOT:

3HauuMble s (OpPMUPOBAHUSI ~ MHUDOBO33peHHUsI  O0yYaroIuxcs
MeXXIUCLUIUIMHAPHBIE (Me>XTipeiMeTHBIE) o011leHayYHbIe TIOHSATHS,
OTpakarolue LeJIOCTHOCTh HayYHOW KapTHMHbI MHUpa M ChenuuKy MeTO/0B
MO3HaHWS, MCIO0J/Ib3yeMbIX B €CTECTBEHHbIX HayKax (MaTepusi, BeLeCTBO,
SHeprusi, siBJeHHe, MPOLeCC, CUCTeMa, HayuHbIM (PAKT, MPUHLMI, TUIOTe3a,
3aKOHOMEPHOCTb, 3aKOH, TeOpusi, HMCCae/l0OBaHUe, Hab/ro/ieHue, U3MepeHUe,
9KCIMepPUMEHT U [IpyTHe);

yHUBepCa/bHbIe yueOHbIe JleHCTBUS (mo3HaBaTe/bHbIE,
KOMMYHUKaTUBHbIE,  peTyJIATHBHBIE), obecreunBatoiie (HopMUpOBaHHE
(byHKIIMOHAIBLHON TPAMOTHOCTH U COL[MA/ILHOM KOMIIeTeHIMK 00yUarommxcs;

CIIOCOOHOCTH 00yuJarIuXxcs VCITI0J/Ib30BaTh OCBOEHHbIe
MEeXIUCLUIUIMHAPHbIE, MHDOBO33pEHUYECKHMEe 3HaHWs M  yHUBepcasbHbIe
yueOHbIe IeMCTBYS B TI03HABATEe/ILHOU U COI[UA/IbHOM TIPAaKTHKe.



MerTanpeiMeTHble pe3y/bTaThl OTPa)KarOT OBJaJieHWe yHUBepCaJIbHbIMU
yueOHBIMK  TI03HABaTebHbIMH, KOMMYHUKAaTUBHBIMA W  PETYISTUBHBIMU
JIeICTBUSIMU.

OBajileHHe yHUBepPCAJTbHLIMH  Y4eOHBIMH  IO3HABaTeIbHBIMH
JNeCTBUAMU:

1) 6a3oBbIe JIOTHUECKHe JeHCTBHUS:

CaMOCTOSITeJTbHO ~ ()OPMYJIUPOBaTh W aKTyaJM3UpOBaTh  IpoOsieMy,
BCECTOPOHHE eé pacCMaTpUBaTh;

orpeieNiITh Lie/U [leATeTbHOCTH, 3aj/laBasi MapamMeTpbl U KPUTEPUU UX
JOCTWDKeHUs, COOTHOCUThL pe3yJbTaTbl JesiTelbHOCTA C [OCTaB/IeHHBIMU
Le/sIMU;

WCII0/1b30BaTh TIPU OCBOEHWM 3HAHWUW TIPUEMBI JIOTUYECKOTO MBIILJIEHUS —
BbI/IE/IATh XapaKTepHble MPU3HAKU TOHSATUN U yCTaHaBIMBATh UX B3aMMOCBSI3b,
HCTI0/Tb30BaTh COOTBETCTBYIOIINE TIOHATHS /151 00BbSICHEHUSI OT/Ae/TbHBIX (haKTOB
U SIBJICHUM;

BLIOMpATh OCHOBaHUS W KpUTepUU g KiacCH(UKAlMA BeleCcTB U
XMMMWYECKUX peaKIui;

yCTaHaB/IWBaThb TPUYUHHO-CIEICTBEHHbIE CBSI3U MeXJy W3ydyaeMbIMU
sSIBJIEHUSIMY;

CTPOUThL JIOTUUeCKUe pacCyxaeHus (MHAYKTUBHbIE, [eJyKTHUBHbIE, 10
aHasIoruu), BbISB/IATb 3aKOHOMEDHOCTU U TIPOTUBOPEUMsI B pacCMaTpUBaeMbIX
sIBJIeHUsIX, (DOPMY/TMPOBATh BBIBO/bI U 3aK/THOUEHUS;

MpUMEHSITb B TIpollecce  TI03HAHWsS, MCMOJb3yeMble B  XUMUU
CUMBOJIMYeCKHe  (3HAKOBbIe)  MoOjle/i, IpeoOpa30BbIBaTh  MOJe/bHbIE
Mpe/ICTaB/IeHUs1 — XUMHUUEeCKUM 3HaK (CUMBOJI) 3/eMeHTa, XUMHuecKas
dopMysia, ypaBHeHHWE XUMHWUECKOW peakMM — TP PpellleHur YyueOHbIX
MO3HaBaTe/IbHbIX U TMPAKTUYEeCKUX 3ajlay, NPUMeHsSTh Ha3BaHHble MO/ie/IbHbIe
ripe/iCTaB/IeHUs [I/Isl BbISIBJIEHUS] XapaKTepPHbIX TTPU3HAKOB M3yuaeMbIX Bell[eCTB
Y XMMHAUECKUX PeakLIiu.

2) 6a3oBbBIe HCC/IEA0BATETbCKHE IeHCTBHS:

BJIaZileTh OCHOBaMU MeTO/IOB Hay4YHOI'O T03HAHUS BellleCTB U XUMUUECKUX
peakiyi;

dopMmynupoBath 1leIM M 33/laud  WCCAe[lOBaHUs,  HMCII0/Ib30BaTh
MOCTaB/IeHHble U CaMOCTOSITE/IbHO C(POPMY/JIUPOBAaHHBIE BOIPOCHI B KauecTBe
MHCTPYMEeHTa T03HaHUs U OCHOBBI /1Ji1 ()OPMUPOBAHUS TUTIOTE3bI 110 MPOBEPKe
MPaBU/IBHOCTU BbICKA3bIBA€MbIX CY>K/IEeHUM;

B/IaZileTh HaBbIKAMU CaMOCTOSITE/IbHOTO TIJIAaHMPOBaHUS M TIPOBejleHus
yUeHUYeCKUX JKCIIePUMEHTOB, COBEpIIEeHCTBOBAaTb yMeHUs HaO/ofaTh 3a
XO/IOM TIpoliecca, CaMOCTOSITe/TbHO TIPOrHO3MPOBAaTh €ro  pe3yJ/bTarT,
dopmysvpoBath 00001leHHSI W BBIBOJbI OTHOCHTETBHO JOCTOBEPHOCTU
pe3y/IbTaTOB WCC/Ie/JOBaHUs], COCTAB/IATh 00OCHOBAHHBIA OTUET O TMPO/Ie/TaHHOMN
pabore;

rpruo0OpeTaTh OMNBIT YUYEHWUYECKOH HCCAe[0BaTe/IbCKOM U ITPOEKTHOM
JesiTeIbHOCTH, TIPOSIBJISITE CIIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEJTBHOMY
MOMCKY METO/IOB pellleHUs] MPAaKTUUeCKUX 3a/iau, NMPUMEHEHWIO0 pPa3/TMYHbIX
METO/I0B [TO3HAHUSI.

3) pabora c uadopmanueii:

OPHEHTHPOBAaThCSl B Ppa3/IMUHBIX MCTOUHMKAX WHGOpMalLuu (Hay4yHO-
TIOMy/ISIpHAasl JIUTepaTypa XUMUUYECKOTO COZiep>KaHUsl, CTIpaBOYHbIe ITOCOOUS,
pecypchl IHTepHeTa), aHaIM3upoBaTh MH(OPMALMIO pa3IMUHbIX BUAOB U (hOpM



Tpe/iCTaB/ieHNs,  KPUTHUUeCKW  OIleHWBaTb €8  /I0CTOBEPHOCTb U
HEeTIPOTUBOPEUNBOCTH;

cbopMy/IIpOBaTh 3arpoChl ¥ MPUMEHSITh Pa3/IMYHbIe METO/IbI TP TIOHCKe U
orbope wHGpopMalui, HEOOXOAWUMOM /i BBITOTHEHWS Yy4eOHBIX 3azau
OIpe/ie/IEHHOr0 TUIIA,

nproOpeTaTh OMBIT MCI0J/Ib30BaHUS UH(POPMAIJMOHHO-KOMMYHHKATHBHBIX
TeXHOJIOTUM 1 PA3/IMYHBIX TTOMCKOBBIX CUCTEM;

CAaMOCTOSITeJTbHO  BbIOMpaTh ONTUMAABHYIO (OpMYy  TpefCTaB/IeHUs
vH(popMaLy (CxeMbl, TPaQUKH, JUarpaMMBl, TaOJULbI, PUCYHKHU U [IPyTHe);

WCII0/Ib30BaTh HAy4YHbIM $I3bIK B KaueCTBe CpejcTBa Mpu pabore ¢
XUMHUUeCKOW uHbopMalieii: TPUMeHSITh MeXIpeAMeTHble ((pusnyeckue u
MaTeMaTUueCKWe) 3HAaKMW U CUMBOJBL,  ¢GopMmynbl, abOpeBHATYypHI,
HOMEHKJIaTypy;

WCTI0/Tb30BaTh W TpeoOpa30BhIBaTh 3HAKOBO-CUMBOJIMYECKHe Cpe/iCTBa
HarJIsiIHOCTH.

OB/lafieHHe YHHUBEPCA/TbHBIMA KOMMYHHUKATUBHBIMH A€ CTBHUAMM:

3aJjaBaTh BOIIPOCHI IO CYIeCTBY 0OCY>XaeMOM TeMbl B XOjle Auasaora
W/WNMA IACKYCCHH, BBICKAa3bIBaTh WjeH, (OpMYJ/IMPOBATh CBOW IIPeI0KEHUS
OTHOCUTE/TbHO BBITIOJTHEHUS MPe/I/IOKeHHOU 3a/1aul;

BBLICTYTIATh C Tpe3eHTaljel pe3yJ/bTaTOB IM03HaBaTebHOU JesTeTbHOCTH,
MOJIyUeHHbIX CaMOCTOSITEJIbHO W/IM COBMECTHO CO CBEePCTHUKAMHM TpH
BLITIOJTHEHUM XUMHUYECKOro 3KCIIepUMeHTa, TpakKTUYeckoid paboThl TI0
HCC/Ie/JOBAaHUIO CBOMCTB M3y4YaeMbIX BeIlleCTB, peaan3al[ii yueOHOTo TIpoeKTa U
copMy/IpOBaTh BBIBO/IBI 110 pe3yJ/ibTaTaM MPOBEeAEHHBIX UCC/IeOBAaHUNA TTyTEM
COTJIaCOBaHUS TMO3ULIUN B X0/ie 00CyKAeHUs 1 0OMeHa MHEHHUSIMH.

OBafieHHe YHUBEPCA/IbHBIMHU PeryIsSTHBHBIMH JeHCTBUSIMU:

CaMOCTOSITeJTEHO TIJITAHUPOBATh W OCYILECTB/ISTh CBOIO TI03HABATETbHYIO
JesiTe/IbHOCTh, OTpefie/isisi eé 1elM M 3a/laud, KOHTPOJMPOBaTh U IO Mepe
HeoOXOZMMOCTA KOPPEKTHPOBATh IIpeJjiaraeMblii a/JrOpUTM JeHCTBUNA IIpH
BBLITIOJTHEHUM Y4eOHBIX W UCCAel0oBaTeNbCKUX 3ajjady, BbIOMpaTh Haubosiee
3¢ deKTUBHBIN CII0CO0 MX pellleHus] C yUéTOM TI0/yueHUs] HOBBIX 3HAHUU O
Bell[eCTBaX U XUMUUYECKUX PeakIusiX;

OCYIIIeCTB/ISITh ~ CAMOKOHTPO/Jb ~ CBOeM  [IesiTe/IbHOCTM Ha  OCHOBE
camoaHa/i3a U CaMOOL[eHKH.

INPEAMETHBIE PE3YJ/IBTATHI

10 K/TACC

[IpegmMeTHble pe3ynbTaTbl OCBOEHUs Kypca «OpraHaueckass XUMMS»
OTpa’karoT:

chOpMHUPOBAaHHOCTb TpPe/ICTaB/eHUH O XUMHUUYECKOW COCTaB/sIOLIeN
eCTeCTBEHHO-HayYHOU KapTUHbI MUPA, POJM XWUMHWM B TO3HAHUM SIBJIEHUU
npupoAbl, B (OPMUPOBAHWK MBILIJIEHUS] U KY/JAbTYpbl JIMUYHOCTH, €€
(dYHKIMOHATPHOW TPaMOTHOCTH, HeOOXOAWMOM [/is1 pellleHus] MPaKTUYeCKuX
3aja4 U 9KOJOTHYeCKM OOOCHOBAHHOTO OTHOIIEHHSI K CBOEMY 3/I0pPOBBIO M
TIPUPOJHOU Cpejie;

B/IaJleHWe CUCTeMOW XUMHWYECKUX 3HaHWM, KOTOpasi BKJIIOYaerT:
OCHOBOIIOJIararolye TMOHATUS (XUMUYEeCKWW 3JIeMeHT, aTOM, 3JIeKTPOHHast
o0o/l0ouka aToMa, MoOJIeKy/a, BaJeHTHOCTb,  3JIEKTPOOTPHUILATeIbHOCTD,



XUMUYecKasi CBSi3b, CTPYKTypHasi (opmysa (pa3BépHyTas U COKpalléHHas),
MOJIb, MOJSIpHas Macca, MOJIIDHBIA  O0BEM,  YIJIepOJHbIM  CKeJieT,
byHKUMOHaMbHasi TPYINa, pajuKana, W30MepUsi, U30Mepbl, TOMOJIOTUYECKUN
psifi, TOMOJIOTH, YIJIeBOJIOPO/bl, KUCIOPOJ W a30TCOoJeprKalljie COoeAUHeHUs,
MOHOMep, MOJIMMep, CTPYKTYpPHOe 3BeHO, BLICOKOMOJIEKY/ISIDHbIE COe/IMHEHUS);
TeOpUU U 3aKOHbI (TeOopUsi CTPOeHHsI OpraHnueckux BemecTB A. M. ByTiepoga,
3aKOH COXPaHeHUsI MacChl BeleCTB); 3aKOHOMEPHOCTU, CUMBOJIMUECKUN $SI3bIK
XUMHWHY; MUPOBO33pEeHUECKUe 3HaHHWs, JeXalllie B OCHOBe TMOHUMaHUs
MPUYUHHOCTA U CUCTEMHOCTU XUMMWUECKUX SIBJIeHWH, (DaKTo/oruueckue
CBeZIeHHsI O CBOMCTBAX, COCTaBe, TOJlyueHWHW U 0e30MacHOM HCII0/Ib30BaHUN
BOKHEUIIINX OpPraHUUeCKUX BeIeCTB B OBITY U IMPaKTUUeCKOU [esTebHOCTH
yesioBeKa;

c(hOpMUPOBAHHOCTh YMEHUM BBISIB/ISITH XapaKTepHble MPU3HaKU MOHSATHUH,
yCTaHaB/IMBaTh WX B3aUMOCBSI3b, HCII0/Ib30BaTh COOTBETCTBYIOLHE TMOHSTUS
TP OTMKMCAHUU COCTaBa, CTPOEHUS Y TIpeBpallleHUi OpraHnueCcKUX CoeIMHeHUH;

chOpMUPOBAHHOCTh YMEHMM MCM0JIb30BaTh XUMUUECKYIHO) CUMBOJIUKY [1Jis1
COCTaBJ/IEHUSI MOJIEKY/ISIDHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKPAIEHHOW)
dbopMyn OpraHMuecKuX BelleCTB W ypaBHEHUM XWUMHUUECKUX peaKLUid,
W3rOTaBIMBaTh MOJEN MOJIeKYJl OpraHWYeCKUX BelleCTB [1/Is1 WITFOCTPALUU UX
XUMUYECKOTO ¥ MPOCTPAHCTBEHHOT'O CTPOEHUS;

c(hOpMUPOBAHHOCTh YMEHUM YCTaHAB/IMBATh MPHUHA/IE)KHOCTb U3YUeHHBIX
OpraHMuYecKuX BeIecTB [0 KX COCTaBy M CTPOEHUIO K OmpeJenéHHOMY
KJ/IacCy/TpyIre coefuHeHUW (yTrjieBOAOPO/bI, KHUCIOPOJ W a30TCoAeprKalue
Coe[lMHeHHs], BbICOKOMOJIEKY/ISIDHbIe COe/JMHeHHs), /aBaThb WM Ha3BaHUsSl 1O
cuctematruueckor HomeHknatype (IUPAC), a Takke NpUBOJUTh TPHMBUA/IbHbIE
Ha3BaHUsl OT/e/IbHbIX OPraHUueCKUX BelllecTB (3TU/IeH, MPOMNWIEH, alleTH/IeH,
3TWIEHTJIMKO/b, TJIULEPUH, (eHoJI, hopMaberu, aljeTajiberusi, MypaBbUHasi
KUCJIOTa, YKCyCHasi KHUCJIOTa, OJIeMHOBasi KMCJIOTa, CTeapuHOBasi KHUCJIOTAa,
IJII0KO03a, (DpyKTO3a, KpaxmaJl, 1je/UIHJ103a, TULVH);

chOpMUPOBAHHOCTh YMEHHUs OMpefieNsiTh BUAbI XUMUUECKOU CBS3U B
OpraHuuYecKux coefiIuHeHUsiX (OMHapHbIe U KpaTHbIE);

chOpMUPOBAHHOCTh YMEHHUsI TIPUMEHSITh TOJIO’KeHUsSI TeOpUU CTPOeHUst
opraHnyeckux BeiriectB A. M. BytnepoBa asisi 0ObsCHeHHsI 3aBUCHMOCTU
CBOMCTB BellleCTB OT WX COCTaBa W CTPOEHMSs; 3aKOH COXpaHeHHsI MacChl
Bell[eCTB;

chOpMUPOBAHHOCThL ~YMEHHMM XapaKTepu30oBaTb COCTaB, CTPOEHUe,
du3nueckue U XUMUUeCKHe CBOWMCTBA TUITMYHBIX MpeJICTaBUTe/eN pa3/InuHbIX
KJ/IaCCOB OpraHWYecKux BelllecTB (MeTaH, 3TaH, 3TWIeH, MPOIW/eH, alleTU/IeH,
oyrtaguen-1,3, MmetTwi0yTaaueH-1,3, 6eH30/1, MeTAHOJ, 3TAHOJI, STHUIEHIJTUKO/b,
r/IvLepyH, (eHoJl, alleTalberu/i, MypaBbrHasl U YKCyCHasi KUC/IOThI, T/IFOKO3a,
KpaxMmas,  Le/Ulo/io3a, aMWUHOYKCyCHasi  KWC/I0Ta),  WLUIHOCTPUPOBATh
reHeTUUeCKyl0 CBSI3b MeX]y HUMH ypaBHEHUSIMA COOTBETCTBYIOLIUX
XUMUYECKHX peakiuii C UCM0/Ib30BaHUEM CTPYKTYPHBIX (POPMYJI;

chOpMUPOBAHHOCTh yMeHUst XapaKTepu30BaTh VCTOUHUKHU
yTJIEBOZIOPOTHOTO ChIpbsi (HedTh, TIPUPOAHBLIM Tra3, Yrojb), CIIOCOOBI HX
repepabOTKU ¥ TIPAaKTUUeCKOe MpUMeHeHHe MPOIyKTOB 1epepadoTKy;

chOpMUPOBAHHOCTh YMEHUM TPOBOJUTH BBIUYMCIEHUS] MO0 XUMHUYECKUM
ypaBHeHHsM (Macchl, 00bEéMa, KOJTMUeCTBa UCXOJHOTO BelljecTBa WX MPOAyKTa
peaki[uu 0 M3BEeCTHbIM Macce, 00BEMY, KOMUUECTBY OAHOTO W3 HCXOJHBIX
Bell[eCTB WM MIPOJYKTOB pPeakiun);



cchOpMUPOBAHHOCThL YMEHUM BJaIeTh CHUCTEMOH 3HAaHHH 00 OCHOBHBIX
MeTO0/IaX HayYHOT0 M03HaHUsl, UCTIO/Ib3yeMbIX B XMMUM TIPU W3YUYeHUU BellleCTB
U XUMHUYeCKMX sBieHud (HabmofmeHve, W3MepeHHWe, JKCTIEPUMEHT,
MO/Ie/IMPOBaHUe), UCMOJb30BaTh CUCTEMHble XWUMHUUeCKUe 3HaHUS IS
TPUHSTUSL pellieHUW B KOHKDETHBIX >KU3HEHHBIX CUTYalUsiX, CBSI3aHHBIX C
Bell[eCTBAMU U UX TIPUMEHEHUEM;

cOpMUPOBAaHHOCTh ~ YMeHHW  COO/if0/laTh  TIpaBWIAa  TOJH30BaHUS
XUMHUUeCKON TOCy/lol W JjlabopaTopHBbIM 00O0py/IOBaHHEM, a TakKe TpaBU/a
oOpailljeHus C BellleCTBaM{ B COOTBETCTBUM C MHCTPYKLIUSIMU T10 BBITOTHEHHIO
71abopaTOPHBIX XUMUUECKHX OTTBITOB,;

chOpMUPOBAHHOCTh yYMEHUM IJIaHUPOBAaThb W BBITIOMHATE XUMHUUECKUN
3KCIepuMeHT (TpeBpallleHrsi OpraHhYecKWX BeleCTB TIPM HarpeBaHUU,
rojiyyeHue STUIeHa UM U3yuyeHUWe ero CBOMCTB, KaueCTBEHHble peaKLUU
OpPraHWYecKUX BeIeCTB, JeHaTypalus OesKOB TMpH HarpeBaHWH, I[BETHBIE
peakijuu OeTKOB) B COOTBETCTBUM C IMpaBUaMU TEXHWKH 0e30MacHOCTH TpHU
oOpalieHnH C BelecTBaMU M /1ab0paTOpPHBIM 00OpPYZOBAHHUEM, TIPECTaB/ISATh
pe3y/ibTaTbl XHMMHUUECKOrO 3JKCrepuMeHTa B (opMe 3anucu ypaBHEHWi
COOTBETCTBYIOLLIMX peakiuii u (OpMy/IMpOBaTh BbIBOJbI Ha OCHOBE 3STUX
pe3y/bTaToB;

c(hOpMUPOBAHHOCTh YMEHUM KPUTUUECKU aHa/M3UpOBaTh XUMHUYECKYHO
vH(oOpMal1io, TI0Jly4yaeMyl0 M3 Ppa3HbIX HCTOUYHUKOB (CpeficTBa MaCCOBOU
vH@opMaluu, IHTepHeT U Jpyrux);

cOpMUPOBAaHHOCTh ~ yMeHUW coOrofiaTh MpaBWia  IKOJIOTUYECKH
1jesiecooOpa3HOro ToBeZieHUsT B ObITY U TPYAOBOM [eATeNbHOCTH B I[eJIAX
COXpaHeHUsi CBOETO 30POBbsl U OKPY>Katolllel MPUPOAHOM Cpefibl, 0CO3HABaTh
OTAaCHOCTb BO3/IEMCTBUSI Ha )KMBble OPraHW3Mbl OMpe/ie/IEHHBIX OpPraHUueCKUX
BeIl[eCTB, TTIOHUMasi CMBIC/T TI0Ka3aresis [1/IK, TmosicHIT, Ha TIpUMepax CIoCOObI
yMeHbIIIeHUs W TIpe/IoTBpallleHUsi UX BpPeJHOr0 BO3/EMCTBHS Ha OpraHu3M
yesioBeKa;

J1s1 00yUaroIMxcsi C OrpaHUUeHHBIMUA BO3MOXXHOCTSIMU 3/]J0POBBSI: YMeHUe
MIPUMEHSITb 3HaHWS 00 OCHOBHBIX AOCTYITHBIX MeTO/aX TIO3HAHUS BeIleCTB U
XUMUYECKHUX SIBJIEHUM;

ISl CJIeTIbIX U CaboBUAAIIMX 00ydYaroluxcs: yMeHHe HCI0/Ib30BaTh
pe/ibe(HO-TOUeUHYI0 CcucTeMy o6o3HaueHwit JI. bpaitng pgnas  3anwcu
XUMUYECKUX (OpMYy/I.

11 K/TACC

[TpemMeTHBIE pe3y/bTaThl O0CBOeHHSI Kypca «OOIias ¥ HeopraHudeckas
XUMUSD» OTpaXkaroT:

chOpMUPOBAHHOCThL TIPE/ICTaB/JIEHU: O XHWMUUECKOW COCTaB/sitolei
eCTeCTBeHHO-HayYHOU KapTUHbI MHUPA, POJM XWUMHUM B TO3HAHUM SIBJIEHUU
npupoAbl, B (OPMUPOBAHWK MBILIJIEHUS] U KY/JAbTYpbl JIMUHOCTH, €€
(yHKIMOHATbHOW TPaMOTHOCTH, HeOOXOAWMOM [/s1 pellieHus] MPaKTUYeCKUX
3aJja4 U 9KOJIOTHYeCKHM OOOCHOBAHHOTO OTHOIIIEHHSI K CBOEMY 3/I0pPOBBIO U
TIPUPOJHOU Cpejie;

B/IaJleHWe CUCTEeMOW XUMWYECKUX 3HaHWM, KOTOpasi BKJIIOYaeT:
OCHOBOIIOJIaratolye MoHATUs (XUMUUeCKUM 3/IeMeHT, aToM, M30ToIl, S-, p-, d-
3JIeKTPOHHbIE OpOWTA/NM aTOMOB, WOH, MOJIEKy/a, MOJb, MOJSIPHbIN 00BEM,
BaJIEHTHOCTb, 3/IEKTPOOTPHULaTebHOCTb, CTeIeHb OKHWC/AeHUsl, XWMUUecKas
CBsI3b (KOBasleHTHasi, MIOHHasl, MeTa/uInuecKasi, BOJJOpO/iHasi), KpUCTa/l/TndyecKast



peIéTKa, TUMbl XUMUUECKUX PeakLi, pacTBOP, 3JI€KTPOJIUTBI, HE3JIEKTPOJIUTHI,
3MIeKTPOJINTUYECKass [JUCCOLMALUS, OKUC/IUTEeTb, BOCCTAHOBUTEJNb, CKOPOCTb
XMMMWYECKOU peakl|ih, XMMUUeCKOe paBHOBECHE); TeOPHMU M 3aKOHBI (Teopus
371€KTPOJIMTUYECKOW AUCCOLUALMU, epuoandyeckui 3akoH 1. V. MeHzeneeBa,
3aKOH COXpaHeHWs MacChl BeIeCTB, 3aKOH COXpPaHeHWs W TpeBpalleHus
SHEPIruM MPU XMMUUECKUX PeaklrsaX), 3aKOHOMEPHOCTH, CUMBOJIMYECKAN S3bIK
XUMHW, MHUPOBO33DEeHUYeCKHe 3HaHWs, JeXallue B OCHOBe TOHUMaHUs
MPUYUHHOCTA U CUCTEMHOCTH XUMMWUECKUX SIBJIeHUH, (DaKTo/Ioruueckue
CBeZIeHHsI O CBOMCTBAX, COCTaBe, TOJlyueHWHU U 0e30MacHOM HCII0/Ib30BaHUN
BOKHEMIIINX HeOpraHWYeCKUX BeIecTB B OBITY M MIPAaKTUUECKOU [1esTeTbHOCTH
YesI0BeKa;

c(hOpMUPOBAHHOCTh YMEHUM BBISIB/ISITH XapaKTepHble MPU3HaKU MOHSATHUH,
yCTaHaB/IWBaTh WX B3aUMOCBS3b, MCIIO/b30BATh COOTBETCTBYIOLHE TTOHSATUS
TPY OMMCAaHWU HEOPraHWUYeCKUX BeleCTB U UX MpeBpalleHNl;

c(hOpMUPOBAHHOCTh YMEHUM MCI0JIb30BaTh XUMUUECKYIH) CUMBOJIUKY /IS
cocTaBjieHUss (OpMy/a BelleCTB UM YpaBHEHUM XUMUUECKUX peakLUi,
cuctematrueckyto HoMeHknatrypy (IUPAC) u TpuBHa/ibHble Ha3BaHUS
OTJleJIbHBIX HEOPTaHWYEeCKUX BeleCTB (yrapHbli ra3, yrjaeKUC/bli ra3, aMMHaK,
raiéHasi U3BeCThb, HerauiéHasi U3BeCTb, ITIUTheBasi CoZia, MUPUT U IPYTHE);

chOpMUPOBAHHOCTh yMEHUIN OIpefieisiTb BaJeHTHOCTb U  CTeleHb
OKHWCJIEHHS] XUMUUYECKUX 3JIEMEHTOB B COEUHEHUSIX PAa3/IMYHOr0 COCTaBa, BU[
XMMMYECKOW CBsI3W (KOBaj/leHTHasl, MOHHAs, MeTa/l/iMuecKas, BOJOpOAHas) B
COeIMHEHUSX, THUIl KPUCTA/UIMYECKOM pPeLIETKM KOHKDETHOTO BellecTBa
(aToMHasi, MONeKy/IsIpHasi, IOHHAsi, MeTa/l/IndecKasi), XapakTep CpeZibl B BOAHBIX
pacTBOpax HEOPraHWUYeCKUX COeIMHeHUM;

c(hhOpMUPOBAHHOCTh yMeHUl yCTaHaB/IMBaTh TIPUHA/IJIe)KHOCTh
HeopraHWYecKUX BeIecTB M0 MX COCTaBy K OIpefieieHHOMY K/acCy/Tpyrire
coeluHeHWW (MPOCThbie BeleCTBA — MeTa/lIbl W HeMeTa/libl, OKCHU/BbI,

OCHOBaHUSI, KUC/IOThI, aM(OTepHbIe TUAPOKCU/IbI, COJTN);

chOpMUPOBAHHOCTh YMEHUU pacKpbIBaTh CMbBIC/ MEPUOANUECKOr0 3aKOHa
. WM. Mengeneesa ¥ [IeMOHCTPHMPOBATbL €ro CUCTeMAaTHU3UPYIOLLYIO,
00BSICHUTETBHYIO U TIPOTHOCTUYECKYH0 (PYHKLIUM;

chOpMUPOBAHHOCThL YMEHUW XapaKTepu30BaTh 3JIEKTPOHHOE CTPOeHHe
aTOMOB XUMHWYECKUX 37eMeHTOB 1-4 mepuozsoB [leproguueckor CHUCTEMBI
xumMuueckux snemeHToB /1. V. MeHjeneeBa, WUCIOMb3ysl MOHATUSA «S-, p-, d-
3/IeKTPOHHBIE ~ OpOUTanM»,  «JHEPreTUUecKre  YpOBHH»,  OOBSCHSTH
3aKOHOMEDHOCTM HW3MEHEHMs] CBOUCTB XWMHWYECKUX SJIEMEHTOB U HX
COeIMHEHWH MO mepuojaM M rpynnam [leprogrueckor CUCTeMbl XUMHUYECKUX
sneMmeHTOB [I. 1. MeHpieneeBa;

chOpMHUPOBAHHOCTh YMEHHWM XapaKTepu3oBaTh (OIMUCHIBATL) 0OIIHe
XUMHUECKMe CBOMCTBA HEOPraHWYeCKWX BeI[eCTB pPAa3/IMUHbIX KJAaCcCoB,
MOATBEPKJATh CyIlleCTBOBaHWE MeHEeTUUECKOU CBSI3U MEXAYy HeOpraHhuueCKUMU
BellleCTBaMHU C MOMOLLBI0 YPaBHEHHM COOTBETCTBYIOLMX XUMUUYECKUX PeaKIvK;

c(hOpMUPOBAHHOCThL YMEHUS KIaCCU(PUIMPOBAaTh XUMUUeCKHe Peakliy 1Mo
pa3/IMUHbIM TIPU3HAKaM (YMC/IY U COCTaBy PearupyrolinX BellecTB, TEMJIOBOMY
3¢ deKTy peakiyu, U3MeHEeHHUIO CTeTieHell OKUC/IeHUST 37IeMEeHTOB, 00paTUMOCTH
peakijy, y4acTHIO KaTanu3aropa);

chOpMUPOBAHHOCTh YMeHUH COCTaB/IATh yPaBHEHNUsI PeaKL{Mil pas/IMuHbIX
TUTIOB, TIOJTHbIE W COKpAIl[éHHble ypaBHeHWs peakluii HOHHOTO 0OMeHa,
YUUTBIBAs yC/I0BUs, [IPU KOTOPBIX 3TU peakuy UAYT 40 KOHL;



chOpMUPOBAHHOCTh YMEHUW TMPOBOJAUTL peaklvW, TIOATBep KJatolre
KauyeCTBEeHHbIM COCTAaB PAa3/IMYHBbIX HEOPraHWUeCKUX BelleCTB, paclio3HaBaTh
ONBITHBIM  IIyTéM  MOHBI, [PUCYTCTBYKOLIKE B  BOJHBIX  pacTBOpax
HeopraHuveCKUx BeleCTB;

chOpMUPOBAHHOCTh YMEHHM pacKpbiBaTb CYILIHOCTb OKUC/IHATETbHO-
BOCCTAaHOBUTE/IbHBIX peakuh MOCPeJCTBOM COCTaB/IEHUS] 3JIEKTPOHHOIO
OaslaHca 3TUX peaKIIvi;

cOpMUPOBAHHOCTb ~ YMEHHM  OOBSICHATH  3aBUCHUMOCTb  CKOPOCTH
XUMWUYECKOM peakl[ud OT pa3/iMuHbIX (PAaKTOPOB; XapakTep CMellleHUs
XMMHUECKOTO PaBHOBECHS B 3aBUCUMOCTH OT BHEILIHEr0 BO3/IeUCTBUSA (TIPUHLIUI
Jle IllaTesnbe);

chOpMUPOBAHHOCTh YMEHWM XapaKTepu30BaTb XWMHUECKWe TMPOLecChl,
JieXKalye B OCHOBE TTPOMBILLIJIEHHOTO TIO/TyYeHHs] CePHOM KUC/I0ThI, aMMHaKa, a
TakKe C(hOPMHUPOBAHHOCTH TIPe/|CTaB/eHU 00 OOIMMX HayUHBIX TIPUHLIATIAX U
9K0JIOTUYECKHUX MPoOIeMax XUMHUUeCKOT0 IPOU3BO/ICTBa;

chOpMUPOBAHHOCTh YMEHUI MPOBOAUTH BBIYUC/IEHHS C WCII0/Ib30BaHUEM
TIOHSITUSI «MaCCOBasi IO/l BeIleCTBa B paCTBOPEe», 00bEMHBIX OTHOIIIEHHH Ta30B
NP  XUMHUECKUX peaKlMsX, MacChl Bell[eCTBa WM O0O0bEMa Ta30B TI0
M3BECTHOMY KOJMUeCTBY Bell[eCTBa, Macce wWid 0O0BEMY OAHOTO W3
YYaCTBYIOIIUX B peaklUM BeIecTB, TeryioBOro 3¢@dekra peakijid Ha OCHOBE
3aKOHOB COXPaHEeHHs MacCChl Bell|eCTB, IpeBpallleHusi U COXpaHeHUs SHepruu;

cOpMUPOBAaHHOCTb ~ YMeHHW  COO/if0/laTh  TIpaBWIAa  TOJH30BaHUS
XUMHUUECKON TOCy/iol W JjlabopaTopHBIM 00O0py/IOBaHWEM, a TakKe TpaBU/a
oOpailljeHusi C BelljeCTBaM{ B COOTBETCTBUM C MHCTPYKLIUSIMU T10 BBITOTHEHHIO
71abopaTOPHBIX XUMUUECKHX OTTBITOB,;

chOpMUPOBAHHOCTh yYMEHUM IJIaHUPOBaTh W BBITIOMHATE XUMWUECKUN
5KCepuMeHT (pa3/ioyKeHue TepoKCH/ia BOJOPO/ia B MPUCYTCTBUU KaTalu3aTopa,
omnpeziesieHde Cpeibl pacTBOPOB BeleCTB C IIOMOLLIBI) YHUBEpPCaJIbHOIO
VWHJWKATOpa, BJ/IMsSHUE pa3/lW4HbIX (PAaKTOPOB HAa CKOPOCTb XUMHUYECKOM
peakiuy, peakllid MOHHOTO OOMeHa, KaueCTBeHHbIe peaklid Ha CyJbdar-,
KapOoHaT- ¥  XJIODUJ-aHWUOHBI, Ha KAaTHOH aMMOHMWS,  pellleHre
SKCIepUMEHTA/IbHBIX 3aiad 1o TeMaM «MeTannel» U «HemeTannbl») B
COOTBETCTBUM C TIpaBWIaMH TeXHUKA 0e30MacHOCTH TPy oOpalljeHuH C
BellleCTBaMM M JiabopaTOpHBIM 000PYZOBaHUEM, TIPe/ICTaB/SATh pe3y/abTaThbl
XUMHUYECKOT0 3KCIiepuMeHTa B (popMe 3anucu ypaBHEHUM COOTBETCTBYIOLHUX
peakuyii ¥ (hOpMy/IMpOBaTh BLIBO/IbI HA OCHOBE 3TUX pe3y/bTaToB;

c(hOpMUPOBAHHOCTh YMEHUM KPUTUUECKU aHa/TM3UpPOBaTh XUMHUYECKYHO
vH(opMal1io, TI0/lydyaeMyl0 M3 Pa3HbIX HCTOUYHUKOB (CpeficTBa MaCCOBOU
KOMMYHUKaLuK, IHTepHeT U Apyrux);

cOpMUPOBAaHHOCTb ~ yMeHUW  coOrofiaTh MpaBWia  YKOJIOTHUYECKU
1jesiecooOpa3HOro ToBefieHUsT B ObITY U TPYAOBOM [eATeNbHOCTH B I[eJIAX
COXpaHeHUsI CBOEro 3I0POBbSI U OKPY>Karolled MPUPOAHOU Cpelibl, 0CO3HABAaTh
OMAaCHOCTb BO3/J€WCTBUSI HAa >KWBbIE OPraHU3Mbl OMpeJe/éHHbIX BeIeCTB,
MOHUMasi CMBIC/T TI0KazaTenss II/IK, MOSACHATER Ha TMpHUMepax CIIOCOOBI
YMEHbIIIeHUs1 Y TpeJoTBpAllleHUsI WX BPEJHOrO0 BO3/JEWCTBUSI HAa OPraHu3M
yesI0BeKa;

JIs1 00yUaroIMXcsi C OrpaHUUeHHBIMUA BO3MOXXHOCTSIMHU 3/JOPOBBSI: YMeHUe
MIPUMEHSITb 3HaHWS 00 OCHOBHBIX AOCTYITHBIX MeTO/aXx TIO3HAHUS BeIleCTB U
XUMUUECKUX SIBJIEHUU;



TSI CJIeTIbIX U CaboBUAAIMX 00ydaroluxcs: yMeHHe HCI0J/Ib30BaTh
pe/ibe(HO-TOUeUHYI0 cucteMy o6o3HaueHwii JI. bpaiing pgnas  3anwcu
XUMUYECKUX (OpMYyII.
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10 K/TACC

Ne
n/n

HaumMmeHnoBanue
pas3fesioB U TeM
NporpaMMsbl

KosmmuecTBO yacoB

Bcero

KonTpo/ibHbIE
padoThI

IIpakTHuecKkue
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oOpa3soBaTe/bHbIEe PeCcypChl

Pa3pgen 1. TeopeTnueckue 0CHOBbI OPraHUYeCKOH XMMHHU

[Ipenmet
OpraHU4ecKou
xumuu. Teopus
CTPOeHUs
OpraHUYeCcKUx
coefuHeHUM A. M.
bytneposa

Wtoro no paspeny

Paspen 2. YriieBoaopo/bl

2.1

[IpenensHbie
yT/1€BOIOPOABI —
aJIKaHbl

2.2

HernpegenbHbie
yTJIEBOZOPO/IbL:
aJIKeHbl,
asKaJiueHbl,
aIKVHBI

2.3
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yT/1€BO/IOPO/IbI

[Ipupognbie
54 VICTOYHUKU 3 1
yIJIEBOZOPOZIOB U

UX repepaboTka

Wtoro no paspeny 13

Paszpen 3. Kuciopoacoaepikaijue opraniuyeckye CoeUHeHUus

3.1 Cnuptel. ®eHos 3
Anbaernapl.

3.2 Kapb6oHoBbIe ;
KHUCJIOTBI.

CrnoxHble 3¢uUpbI

3.3 YrneBopl 3 1

Uroro nio pasgeny 13

Pa3pen 4. A3oTcojepikainyie OpraHudeckKuie coefuHeHUus

AMUHEL
4.1 AMUHOKUCJIOTEI. 3
benku
Wtoro no paspeny 3

Pa3pen 5. BeicokoMoJ1eKy/IsipHbIe COeUHEHHS

51 [TnacTmaccel. 5
' Kayuyku. BosiokHa

Wtoro no paspeny 2
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11 K/TACC

HaumMmenoBanue Ko/smmuecTBO uacoB
No JekTpoHHbIE (LH(poBHIe)
pa3/ieJiIoB U TEM KonTpo/ibHabie IIpakTHUecKue
n/n Bcero oOpa3oBaTe/IbHBIE PeCcypChI
NporpaMmsl padoTsI padoThI
Pa3pen 1. Teopernueckue 0CHOBBI XMMHHU
CtpoeHuie aTOMOB.
[Tepuoanueckuit
3aKOH U
[Teproauueckas
1.1 P 3
cucremMa
XUMHYECKUX
anemenToB /. W.
MenpesneeBa
CtpoeHue BelrjecTBa.
1.2 Mmoroob6pa3ue 4
Bell[eCTB
XuMHUYecKue
1.3 6 1 1
peakuuu
Ntoro no pazpeny 13
Pa3pen 2. Heoprannueckasi XuMust
2.1 Mertasnibl 1
2.2 HemeTtannsl 1 1
2.3 Cas3b
HeOpraHW4yeCcKux 1




OpraHN4YeCcKux

BellleCTB
Wtoro no paspeny 17
Pazgen 3. XuMuoa 1 )XKM3Hb

3.1 XUMUSA U )KU3Hb 4
Wroro no paszeny 4
OBLIEE KOJIMYECTBO 34

YACOB I10 I[TPOI'PAMME







IIOYPOYHOE IVIAHVNPOBAHUE
10 K/TACC

No

~

Tema ypoka

KosmmuecTBO uacoB

KoHTpo/ibHBIE

Bcero
padoThI

IIpakTHyeckue
padoThI

Jara
HU3yUyeHus

J/IeKTPOHHbIE

nudpoBbie
o0pa3oBare/bHbIE

pecypchbl

[IpesMeT opraHnuyecKou
XUMUH, €6 BOSHUKHOBEHUE,
pa3BUTHE U 3HAUeHHe

Teopus cTpoeHust
OpraHUYecKrX CoeVUHeHNUH
A. M. bytneposa, eé
OCHOBHBbIE T0JI0’KEeHHUS

IIpencrasnenue o
K/1accuduKalyu
OpraHUuYecKHX BelleCTB.
Howmenkatypa
(cucremaTtnyeckas) U
TpUBUA/bHbIE Ha3BaHUs
OpraHuuecKuX BellecTB

AJKaHBI: COCTaB U CTPOeHHUe,
TOMOJIOTUYEeCKUH PAAJ,

MertaH u 3TaH —
MPOCTeMILIMe NTpeCTaBUTeN
a/KaHOB




AJIKeHBI: COCTaB U CTPOeHHUe,
CBOMCTBA

OTWIeH U NPOIuieH —
TpoCTeiiiiivie TipeiCTaBUTeN
anKeHOB

[MpakTryeckast pabora Ne 1.
«[Tomyuenue sTuneHa U
U3yuyeHHe ero CBONCTB»

Ankagvensl. byragven-1,3 u
MeTunoyTaguen-1,3.
[TonmyueHue CUHTETUYECKOTO
KayuyyKa U pe3uHbl

10

ANKUHBI: COCTaB U
0COOEHHOCTH CTPOEHWH,
TOMOJIOTUUEeCKU psifl.
AnleTuneH — npoCTenIni
Tipe/iCTaBUTe/b aJIKUHOB

11

Brruncienus no ypaBHeHUIO
XUMHUYECKON peakLuu

12

Apenbl: 6€H3071 U TONTYOJI.
TOKCUYHOCTH apeHoB

13

I'eHeTHyeckas CBsI3b
yI71€BOA0PO/OB,
MpYHA/JIeKalUX K
pa3/IMuHbIM KjlaccaM

14

[TpupojHbie HCTOYHUKU




YTJIeBOZIOPOZOB: TIPUPO/IHBIN
ras ¥ IOy THbIe HeTsSHbIe
rasbl, He)Tb U TIPOAYKTHI €€
riepepaboTKU

15

ITpupoaHble UCTOUHUKHA
yIJIeBO/I0OPO/ZIOB: TIPUPOAHbII
ras U romnyTHble HeTsHbIE
rasbl, HeThb U MPOJYKThI 8
riepepaboTKH

16

KonTponbHas paboTa 1o
paszgeny «YTieBoJ0poab»

17

[TpenenbHBIE OJHOATOMHbBIE
CTIUPTBI: METAHOJI ¥ 3TAHOJI.
BopopogHas cBsi3b

18

MHoroaToMHbIe CITUPTHI:
STUJIEHTJIMKOJIb U TJIMLI€EpUH

19

@deHoJI: CTPOEHKEe MOJIEKY/IbI,
(usnyeckre U XUMUUYECKHEe
CBOMCTBA, IPUMeEHeH e

20

Anbperuzbl: hopManbaerus
Y auertanbjerus. AneTos

21

O/THOOCHOBHbIE TIpe/e/IbHbIE
KapOOHOBBIE KUCJIOTHI:
MypaBbHHast U YKCyCHast

22

[TpakTuueckasi pabota Ne 2.
«CBolicTBa pacTBopa




YKCYCHOM KHUCIOTBI»

23

CreapuHOBas U OJIeMHOBAsI
KUCJIOTBI, KaK
TIpe/ICTaBUTENN BbICIIUX
KapOOHOBBIX KHUC/IOT

24

MkL1a Kak CO/IH BBICILIUX
Kap6OHOBBIX KHCJ/IOT, UX
Mowiee AEI;’ICTBI/IE

25

CnoxxHble 3¢UpbI Kak
TIPOM3BO/IHbIe KADOOHOBBIX
KUACHOT. ['Maposn3 ClIoXKHBIX

3¢upoB

26

JKupsl: ruziposus,
NIpUMEHEHHE,
Ouosoruyeckasi posib KMUPOB

27

YrneBojpl: COCTaB,
K/1accuduKanusl.
Bakneniye npesicTaBUTeNN:
TJIF0K03a, (DpyKTO3a,
caxaposa

28

Kpaxmain u nesironosa Kak
NIPUPOJHBIE [TOJIMepbI

29

KonTponbHas paboTa 1o
paszeny
«Kucnopocoaepxarye
OpraHuyecKre coeJIMHeHUs»




AMUHBI: METUTAMUH U
AdHUJIMH

30

AMMHOKHUC/IOTHI KaK
aMmdoTepHble OpraHuyecKue
31 COeIMHEeHUs, X
OuonoruueckKoe 3HaueHue.
Ilenrtuabl

benky Kak npupozHbie
32 | BBICOKOMOJIEKYJISIPHbIE
CcoeJUHeHUS

OCHOBHBIE MIOHATUS XUMUN
33 | BBICOKOMOJIEKYJISIPHBIX
coeZIMHEeHUM

OcCHOBHEIE MeTOJbl CMHTE3ad

34 BBICOKOMOJIEKY/ISIPHBIX
coeauHeHui. [1nacTmacchl,

Kay4yKHu, BOJIOKHa

OBIIEE KOJIMYECTBO
YACOB I1O ITPOI'PAMME

34




11 K/TACC

N¢

~

Tema ypoka

Ko/smuecTBO yacoB

KonTpo/ibHBIE

Bcero
padoThI

IIpakTHyeckue
PadoThI

Jara
HU3yueHus

J/IeKTPOHHbIE

nudpoBbie
o0pa3oBare/IbHbIE

pecypchbl

XUMHUUeCKUH 3j1eMeHT. ATOM.
OneKTpoHHask KOH(QUrypaLus
aTOMOB

[Teprogruecknii 3aK0H 1
ITeprosnueckas cucrema
XMMUYeCKux 37eMeHToB /1. 1.
MeHpesneeBa, ux CBAA3b C
COBPEMEHHOU Teoprel CTPOeHUs!
aTOMOB

3aKOHOMEpHOCTH U3MeHeHUs
CBOMCTB XMMHYECKUX 3JIEMEHTOB U
VX COeIMHEeHWH T10 rpynnam U
rnepuojam. 3HaueHve
MepUOJMYeCKOro 3aKoHa 1
CUCTeMbl XUMUYECKHX 3/IEMEHTOB
[O.W. MenpieneeBa B pa3BUTUU
HayKu

CTtpoeHue BelljecTBa. X¥MUYeCKast
CBSI3b, €€ BU/Ibl; MEXaHU3MbI
00pa3oBaHusi KOBaJIEHTHOW CBSI3M.




BopopoHas cBs3b

BasieHTHOCTB.
DJIEKTPOOTPHULIATE/IbHOCTb.
Crenensb okucieHus. BemjectBa
MOJIEKYJIIPHOTO U
HEMOJIEKY/ISIPHOTO CTPOEHUSs

[ToHsiTHE O JUCIIEPCHBIX CUCTEMaX.
VcTrHHBIE U KOJIOW/HbIE
pacTtBopbl. MaccoBast Jo1s
BellleCTBa B pacTBOpe

Knaccudukarys 1 HoMeHK/1aTypa
HeopraHuuyecKux CoeZJMHeHUH.
['eHeTnyeckas CBsI3b
HeopraHu4ecKuXx BellecTs,
pas/IMYHBIX K/I1acCOB

Krnaccudukariiys XuMuueckux
peakLivii B HeOpraHuueCckou u
OpraHWYecKon XUMHUU. 3aKOH
COXpaHeHHsI MacChl Bell|eCTB;
3aKOH COXpaHeHUs U MpeBpalljeHusI
SHEepryu Mpu XUMHUUeCKHUX
peakLusxX

Ckopocth peakiun. ObpaTiumMble
peakiuu. X¥uMUueckoe
paBHOBecHe

10

[MpakTrueckas pabora Ne 1.
«BnusiHYe pa3MUHBIX (HaKTOPOB




Ha CKOPOCTh XUMUUEeCKOU
peakumn»

11

DJIEKTPOJIUTUYECKast
auccoruanus. [TonsTtre o
BO/IOpOZIHOM T0oKa3aTese (pH)
pacTtBopa. Peakijun MIOHHOTO
obmeHa. 'uipo/IM3 opraHuUecKux
Y HeOpraHWYeCKUX BellleCTB

12

OkucuTeNbHO-
BOCCTAHOBUTE/IbHBIE PeaKLIvu.
[ToHsiTrie 06 31MeKTpoOH3e
pAacI/IaBOB ¥ paCTBOPOB COJei

13

KoHTposibHast paboTa 1o paszeny
«TeopeTryeckrie OCHOBbI XUMHM»

14

Mertasibl, UX TIOJI0KEHUE B
[Teprognueckor cucreme
XMMUYeCKux 37eMeHToB /1. U.
MeH[esieeBa 1 0CO6EHHOCTH
cTpoeHusi aromoB. Ob1ue
(u3ryeckrie CBOWCTBA MeTaJl/IOB

15

Crn1aBbl MeTasuIoB.
OeKTPOXUMUUECKUH Psifi
HarpspKeHUH MeTaslioB

16

XHWMHUUeCKre CBOMCTBA
Ba)KHEMIIINX MeTa/UIoB (HaTpuH,
Kanuk, Ka/lbliui, MarHuu,
aJTFOMUHUN) U UX COeJJUHEeHUN




17

XyMHUUecKre CBOMCTBA XpOMa,
MeJIld U UX COeJUHeHUH

18

XuMHUecKre CBOMCTBA IJUHKA,
)Kejie3a M UX CoeIMHeHUM

19

[TpakTryeckast pabora Ne 2.
"PerieHue skcriepuMeHTa IbHBIX
3aJ1a4y 1o teme «MeTasb»"

20

Hewmetansbl, ux nosoxxeHve B
[Tepriognuecko cucreme
XMMUYeCKuXx 37eMeHToB /1. U.
MeHjesieeBa 1 0CO6EHHOCTH
CTPOEHUS aTOMOB

21

®du3nueckue CBOMCTBA
HeMeTaJl/IoB. AJIJIOTPONUsA
HeMeTa/lUIOB (Ha TipruMepe
KHUCJIOpO/ia, cephl, hocdopa u
yrjiepojia)

22

XuWMHUUeCcKre CBOMCTBA rajioreHoB,
Cepbl U UX COeJUHEeHU

23

XuMHuuecKre CBOMCTBA a30Ta,
dhocdopa 1 ux coeuHEHU

24

XuMuyeckue CBOMCTBa yriepo/a,
KPeMHHUS U UX COeJUHEeHUU

25

[TpriMeHeHVe Ba)KHEUILINX
HeMeTa/UIOB U UX COeJUHeHUIN

26

O06o0111eHMEe ¥ CUCTeMAaTH3al[Us




3HaHUH 110 TeMe «HemeTanb».
BebIuncieHus 1o ypaBHeHUSIM
XUMHYECKUX PeakLyn 1
TePMOXUMHUUECKHE PaCUéThbl

27

[TpakTrueckast pabota Ne 3.
«PellieHne 3KCriepUMeHTaTbHBIX
3aga4 o teme "HemeTtannsl"»

28

KoHTponbHast paboTa 1o reMam
«Metanibl» U
«HemeTannbi»/Bcepoccuiickas
rpoBepouHasi paboTta

29

HeopFaHI/IIJECKI/Ie N OpraHU4YeCcKure
KHWCJ/IOTHI. HeopFaHI/I‘JECKI/Ie n
OpraHn4yeckre OCHOBAHHA

30

AmdoTepHble HeopraHuueckye v
OpraHvuecKre CoeJUHEeHUs.
I'eHeTnyeckas CBSI3b
HeOpraHUuYeCcKUxX U OpraHu4ecKux
BeLL[eCTB

31

Posnb xuMun B obecrieueHNN
5KO0JIOTUYEeCKOU, SHEepPreTUUeCcKor 1
MUILLeBOl 6e30MacHOCTH, Pa3BUTHH
MeIUL[UHbI

32

ITpencraBnenus 06 00IUX
HaYYHbIX TIPUHIUIAX
TIPOMBIIJIEHHOTO TTO/TyYeHUsT
BaKHEUIIINX BEIeCTB




33

UenoBek B MUpe BelleCTB U
MaTepHuasoB

34

XUMHUS 1 3[J0POBbe UesioBeKa

OBIIEE KOJIMYECTBO YACOB I10
[MTPOI'PAMME

34







YUYEBHO-METOJUYECKOE OBECIIEYEHHWE
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBSA3ATEJ/IBHBIE YYEBHBIE MATEPUAJIBI /11 YYEHUKA
» Xumus, 10 knacc/ I'abpuensa O.C., Octpoymos W.T'., Criagkos C.A.
AxuoHepHoe o61jecTBo «M3maTenscTBo «IIpocBelnieHre»

» Xumus, 11 xknacc/ I'abpuensn O.C., Octpoymos WU.T'., Cnagkos C.A.

AxioHepHoe o61iecTBo «M3marenbcTBo «IIpocBerieHre»

METOANYECKHWE MATEPHUAJIbI V11 YUUTEIA

NN OPOBLIE OGPA3OBATEJ/IBHBIE PECYPCbHI 1 PECYPCBI CETHU
MHTEPHET
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