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IMOSACHUTEJIBHASA 3AIIMCKA

Pabouasi mporpaMma 1o XMMHU Ha YpOBHe cpeZiHero o0iero oOpa3oBaHUs
pa3paboraHa Ha ocHoBe PegepanpbHOro 3akoHa OT 29.12.2012 Ne 273-®3 «0O6
obpa3zoBanuu B Poccuiickoit ®eseparun», TpeboBaHuil K pe3y/abTaTaM OCBOEHUS
benepanbHOI obpa3oBare/ibHOI ITPOrPaMMBI CpeHero obr1iero
obpazoBanuss(POIT COO), mpexacTaB/ieHHbIX B PefiepaJbHOM TOCYJapCTBEHHOM
obpa3oBaresnpHOM craHgapre COO, c¢ yuérom KoHmenmuu IpernogaBaHus
yueOHOro TpeaMeTra «XUMHsi» B 00pa3oBaTebHbIX OpraHu3alusx Poccuiickoit
denepaliuy, peav3yIOLUMX OCHOBHbIe oOOpa3oBaresibHbie TMPOTPaMMbl, U
OCHOBHBIX TIO/IOKeHUN «CTpaTeruu pasBUTUSI BOCIUTaHWSA B Poccuiickoun
®epneparuu Ha nepuog Ao 2025 ropa» (Pacnopsbkenuwe IlpaButensctBa PP ot
29.05. 2015 Ne 996 - p.).

XUMHUsI Ha YpOBHe YriayOMEHHOTO H3ydeHUs 3aHWMaeT Ba)KHOE MeECTO B
cucTeMe eCTeCTBeHHO-HayyHoOro obpasoBaHusi yuammxcsi 10-11  Kmaccos.
N3yueHve mipeameTa, peajnM3dyeMoOe B yUIOBUAX — AW(¢epeHLMPOBaHHOrO,
npodunpHOrO 00ydeHus, mpu3BaHO obecreunTb o0OIle00pa3oBaTebHYI0 U
OOIIeKy/IbTYPHYIO TIOJTOTOBKY BBIMTYCKHUKOB IIIKOJIBI, HEOOXOAWMYIO /ISt
a/IariTal[ii UX K OBICTPO MEHSIOIIMMCS YC/IOBUSIM XKM3HU B COLIUYME, a TaKXKe [I/ist
NIPOZIO/DKeHUsT 00ydyeHUs] B OpraHW3al[usix MpogeccroHalbHOrO o0Opa3oBaHMs, B
KOTOPBIX XMMUS SIBJITETCSI OHOW U3 TIPUOPUTETHBIX JVCLIUTUIVH.

B mnporpamme no xumMuM Ha3HaueHue MpeameTa «XUMHUSA» I0Jy4YaeT
NMoipoOHYI0 ~ MHTepripeTaliii0 B COOTBETCTBUM C  OCHOBOIIOJIAralOIIMU
nonoxkenusimu @I'OC COO o B3auMO0OYCIOB/IEHHOCTH 1iejiel, CofieprKaHus,
pe3y/ibTaTOB 00yueHHs] W TpeOOBaHWM K YPOBHIO TOJATOTOBKH BBIIYCKHUKOB.
CBUJETebCTBOM TOMY SIBJISIFOTCS C/eAYIOl[Me BbIMOHSIEMble TMPOrPaMMOM MO
XUMUU (QYHKLIAN:

e UH(OPMALIMOHHO-MeTOuYeCcKasl, peanu3alusi KOTopod obecrieurBaeT
MoJiyueHe TIpe/ICTaB/IeHUs1 O LefsiX, cojep)kKaHuu, oOieil crpareruu
o0OyueHus, BOCTTUTAaHUS ¥ Pa3BUTHsI 00YUarOINXCsl CpeACTBAMU TIpeMeTa,
M3y4aeMOoro B paMKaX KOHKPeTHOTO TIpO(uIis;

e OpraHu3alMOHHO-TIJIAHUPYOLIAS, KOTOpast rpelyCMaTpuBaeT
omnpezie/ieHUe: TIPUHLIUIOB CTPYKTYPUPOBaHWS M T10C/Ie[0BaTe/IbHOCTU
M3ydyeHust yueOHOro marTepuasa, KOJWUYECTBEHHbIX M KaueCTBEHHBIX €ero
XapaKTePUCTUK; TMOAXOAO0B K (DOPMHPOBAHUIO COJlep>KaTeJIbHOKM OCHOBBI
KOHTPOJII M OLIeHKH 00pa30BaTe/bHbIX JOCTW)KEeHUM OO0yuaromuxcs B
paMKax WTOrOBOM arTecTaliuM B (opMe e[uHOTO TrOCyAapCTBEHHOIO
5K3aMeHa 10 XUMUHU.

[Tporpamma Aist yriyG8HHOTO U3yUeHus XUMUU:



e yCTaHaB/IMBaeT WHBapUWaHTHOE TIpeJMeTHOe COfep>KaHue, 00si3aTesibHOe
JJI5 M3ydYeHHsT B paMKax OTJelbHbIX TIpoduseit, mpeLycMaTpuBaeT
pacrpefieneHMe W CTPYKTYpUPOBaHWE €ro II0 KjaccaM, OCHOBHBIM
coZiepyKaTesIbHbIM JIMHUSIM/pa3ziesiaM Kypca;

e [a8T MpUMepHOe pacripefie/ieHNe yueOHOTO BpeMeHH, pPeKOMeHAyemMOoro
[J1s1 U3y4YeHUs! OT/|e/IbHBIX TeM;

e TIpeAjiaraeT TPUMEPHYIO II0C/Ie[0BaTe/IbHOCTE HW3y4eHHsi yueOHOro
Marepuasa C YYETOM JIOTUKM TOCTPOEHHUsI Kypca, BHYTPUIPeIMETHBIX U
Me)XIIpeIMEeTHBIX CBSI3el;

e [aéT MeTOJVMYEeCKYH0 MUHTepIIpeTaLyIo Lie/ied U 3ajay U3yueHusl npegMeTa
Ha yriy0/6HHOM ypOBHE C YY6TOM COBPEMEHHBIX IMPUOPUTETOB B CUCTEME
cpenHero o0Oiiero o0Opa3oBaHUs, CO/IeP)KaTeJIbHOW XapaKTePUCTUKU
TJIaHUPYEMBbIX ~ pe3y/IbTaTOB OCBOEHHsT OCHOBHOM 00pa3oBaTe/ibHOU
TIPOTPaMMBI CpeJiHero ob1iero oOpa3oBaHus
(IMYHOCTHBIX, MeTarpeJIMeTHbIX, IpeJMETHBIX), a TakKKe C YUYETOM
OCHOBHBIX BU/IOB yueOHO-TI03HABaTe/IbHBIX JeMCTBUM  00yYaroLerocs
o OCBOEHMIO COZlep>KaHusl NpeiMeTa.

[Io BceM Ha3BaHHBIM IIO3ULIMAM B MpOrpaMMe I0 XWMWU IpefyCMOTpeHa
NpeeMCTBEHHOCTb C oOyueHMEM XUMHM Ha YypPOBHe OCHOBHOTO 0O01jero
obpa3oBaHusi. 3a TipejieflaMd  yCTaHOB/IEHHOW TpOrpaMMoi MO  XUMUHU
obs13aTelbHOM (MHBAPUAHTHOM) COCTAaBJISIIOIIEN COZiepyKaHHs yueOHOTO rpeaMeTa
«XUMHSD» OCTaéTcsi BO3MOXXHOCTb BbIOOpa €ro BapWaTMBHOM COCTaBJISIOLLEH,
KOTOpas J0J/DKHa OIpeJessiTbC B COOTBETCTBUM C HarpaB/ieHWEM KOHKDPETHOTO
nipodusist 00yueHUs.

B coorBercTBUM € KOHLenTyasbHbIMU TmonoxeHuamu PIr'oC COO o
Ha3HaueHWM TIpegMeTOB 0a30Boro U yriybAEHHOTO YypOBHeM B cCUCTeMe
muddepeHIIMPOBaHHOTO 00yYeHHsi Ha ypOBHe cpefHero o6iero oOpa3oBaHUs
XUMUS HAa YpOBHe yriyOMEHHOTO W3yueHUsl HarpaB/ieH Ha peayu3aliio
IIPEEMCTBEHHOCTH C  TOC/AeAYIOLIUM  3TalioM  TOJIyYeHUs  XMMHUYECKOro
oOpa3oBaHusi B paMKaX M3yueHUs CrelyaabHbIX eCTeCTBEeHHO-HayUHbIX W
XUMHUUYECKUX AUCLUILIMH B By3aX Y OpraHM3alUsax CpejHero npogecCuoHaJIbHOrO
obpa3zoBanusi. B 3ToOll cBSI3M wu3yuyeHue mpeAMeTa «XUMHS» OPUEHTHPOBAHO
NpeMMYyIeCTBEHHO Ha paclidpeHde U yriayOreHuWe TeopeTUuYeckKod W
ITPAKTUYECKOHN TOATOTOBKU O0OyJaroIuXcsi, BLIOpABIINMX OMpeie/IéHHbIN TTPO(UIb
oOyueHusi, B TOM UKCJIe C epCreKTUBOM MOoC/eIyIOIIero noayueHus XMMUUeCcKoro
oOpa3oBaHus B OpraHu3alusx nmpodeccroHasibHOr0 oOpa3oBanus. Hapsigy ¢ 3tum,
B cBere TpeboBanuii ®I'OC COO K TM/IaHUPYeMbIM pe3yJibTaTaM OCBOEHHUS
denepanbHON 00pa3oBaTenbHON TpPOrpamMMbl CpefHero o0iero ob6pa3oBaHUS
y3yueHue ripeaMeTa «XUMHsS» OPDUEHTHUPOBAHO TakXe Ha pelleHue 3ajad



BOCITUTaHUSI U COLMAJILHOTO pa3BUTHs 0Oydaroluxcsi, Ha (OpMUPOBaHUe y HUX
oOIIleHTe /IeKTyalbHbIX YMEeHWM, YMeHWW pal[MoHa/M3alud yueOHOro TpyZa u
00O0OIIEHHBIX  CIIOCOOOB  JIeATETbHOCTH, WMEIOIUX  MEeXKIUCIATITHHAPHBIM,
HaJrpeJMeTHbIA XapakKrep.

CoCTaB/IAOIMIMMY TIpeMeTa «XHMHsSI» Ha YPOBHE YI/IyO/JIEHHOTO W3y4YeHHs
ABJIIOTCSA  yIyO/néHHbIe Kypchl — «OpraHudeckas xumusi» U «OOijasg u
HeopraHuueckass xumusi». [Ipu orpesiesieHUM MOAX0A0B K OTOOPY M CTPYKTYPHOM
OpraHu3alid COJEep>KaHUsi 3TUX KYpCOB B MpOrpaMMe IO XWUMHH 3a OCHOBY
npuHATEl TIo/IoKeHUs: PI'OC COO o pasnuuusix 0a30BOro W yriy0/EHHOTO
YPOBHEU U3yueHus MpeJMeTa.

OcHoBYy cojepkaHusi KypcoB «OpraHuueckas xumus» u «Ob6mas u
HeopraHuueckass XWMHsI» COCTaB/isieT COBOKYMHOCTb TpeJAMeTHbIX 3HaHUW U
YMEeHUH, OTHOCSAIIMXCS K 0a30BOMy YPOBHIO M3yueHUs IpeiMeTa. JTa CHUCTeMa
3HaHWM TI0/lyyaeT OMpe/ie/IEHHOe TeopeTHYecKoe [OMO/HeHWe, T[03BOJIsoIee
OCO3HAHHO OCBOUTH CYIIeCTBEHHO Oosibiiii  00BEM  (haKTOIOTMUECKOTO
MaTepuasia. Tak, Ha yriyOjéHHOM ypOBHe W3yuyeHus Tipeamera obecrieueHa
BO3MOXXHOCTh 3HAUWTEBHOTO yBeJWUeHWsT 00bEéMa 3HAaHUH O XUMHYECKUX
3/IeMeHTaX W CBOMCTBAX WX COeJWHEHWM Ha OCHOBEe DACIIMPEHHs U YIIyO/ieHus
Mpe/iCTaBJIeHU O CTPOEHHH BelecTBa, XMMUYECKOW CBS3M U 3aKOHOMEPHOCTSIX
MpPOTeKaHUs1 peaklMi, pacCMaTPUBAEMbBIX C TOUKHU 3PEHUSI XUMUUYECKON KUHETUKU
U TepMOAWHAMUKU. V3yueHue mnepuoAuueckoro 3akoHa U [lepuoanueckou
CUCTEeMbI XUMUUECKUX  3/IeMeHTOB 6asupyetcs Ha  COBPEMEHHBIX
KBAaHTOBOMEXaHWUYEeCKUX TPeJCTaB/eHUsX O CTPOeHUM aToMa. XUMUUecKas CBSI3b
OOBSICHSAETCSI C TOUKH 3pEHUS YIHEpreTHUeCKUX U3MeHeHUH 1pu eé obpa3oBaHUU U
pa3pylleHuH, a TakkKe C TOUKM 3peHUs] MeXaHU3MOB eé oOpa3zoBaHus. M3yueHue
TUMOB  peakiuil  jgomonHseTcss  (OpPMUPOBaHWEM  Ipe/CTaBleHu 00
5/IEKTPOXUMUYECKUX MPOLieccax U 371eKTPoJiv3e PaciljlaBOB U PacTBOPOB BEILIECTB.
B Kypce opraHndeckod XUMWU TPU PACCMOTPEHUH PEeaKI[MOHHOW CIIOCOOHOCTU
CcoeJUHEHUN yzesisieTcsi ocoboe BHUMaHWe BOIMpocaM 00 37eKTPOHHBIX 3(deKTax,
0 B3aMMHOM BJIUSIHUM aTOMOB B MOJIeKY/laX U MeXaHU3Max peakijuil.

Ocoboe 3HaueHWe WMeeT TO, UTO Ha COfepXaHWe KypCOB XUMUU
yry01EHHOTO YPOBHS U3yueHUsl [Jis KJIaCCOB OTpe/ie/IEHHOTo Tpoduis (T/laBHBIM
obpa3oM Ha WX CTPYKTypPy U XapakTep [OMNOJIHeHWA K obieli cucreme
TpeIMeTHBIX 3HAHWI) OKa3bIBAIOT BJIMsIHHE CMeXHble TipeaMeThl. Tak, Harpumep,
B COJiep)KaHuM TpeAMeTa il KJaCcCOB XUMUKO-(usmueckoro npodusi 6osbliioe
3HaueHue OyAyT UMeThb 37IeMeHThbl yueOHOro marepuasna 1o obieit xumuu. [Ipu
M3yueHuM TpeAMeTa B JAHHOM CJiyuae akieHT OyjeT cjenaH Ha OOIIHOCTH
METOZ0B TI03HaHHs1, OOIIHOCTb 3aKOHOB U TEOPUM B XMMUU U B (U3MKe: aTOMHO-
MOJIeKy/sipHasi Teopusi (MoJieKyJisipHasi Teopusi B (PU3MKe), 3aKOHbI COXPaHeHUs



MacCbl U SHEPruM, 3aKOHbI TEePMOJWHAMUKH, 3/1€KTPO/IM3a, MNPEACTaBIeHUsS O
CTPOEHUM BeLLeCTB U IpyToe.

B TO Xe BpemMs B COJepKaHUM [peAMeTa [Jig K/IacCOB XUMUKO-
6uosiornueckoro npoduas OOJBIMI yAenbHbIM BeCc OyleT MMeTb OpraHuueckast
xumusi. B 3TOM clydyae TipefjocTaBisieTCsi BO3MOXKHOCTb  AJisi  Oosee
00CTOSATESTBHOTO  PAaCCMOTPEHUsS] XMMHUECKOH OpraHu3aiii  K/IeTKH  Kak
OWoNOrMUecKoll CHUCTEMBbI, B COCTaB KOTOPOW BXOZST, K TIPUMeEpYy, TaKHe
CTPYKTypHble KOMIIOHEHTBbI, KaK JUMNHUAbI, OenKu, yriaeBofbl, HYK/I€HHOBBIE
KUCIOTBI U Jipyrue. I[Ipy 3TOM 3HaHUS O COCTaBe M CBOWCTBax IpeCTaBUTeNIeU
OCHOBHBIX K/IaCCOB OpPraHUYeCKHWX BeIeCTB C/Iy)KaT OCHOBOU [Ji1 WU3yYeHUs
CYLLHOCTH NpoLjeccoB (hOTOCUHTE3a, IbIXaHUsl, MMUILeBapeHUs.

B mnnaHe QopmupoBaHMsi OCHOB HAyYyHOTO MMPOBO33DeHMs, OCBOEHUs
o0IIleHayYHbIX METO/IOB TIO3HAHUS U OIbITA MPAaKTUUeCKOro NMPYMeHeHHUs] HayUHbIX
3HaHWW H3y4yeHHWe TpeaMeTa «XUMHs» Ha YIJIyO/JIEHHOM YDOBHE OCHOBAHO Ha
MEXIMpeAMETHbIX CBS35IX C yueOHBIMUA TIpe]MeTaMH, BXOJSI[UMH B COCTaB
npegMeTHBIX oOmacteli «EcTecTBeHHO-HayuHble TIpeAMeTbl», «MaremaThka u
nH(popmaTHKa» U «PyCcCKuM SI3bIK U IUTEPATypa».

[Ipy usyueHuM yueOHOTO TIpeMeTa «XUMMS» Ha YIyOJIéHHOM YpOBHE
TaK)Xe, KaK Ha YpOBHe OCHOBHOTO W cpefiHero o6iriero obpa3oBaHusi (Ha 6a30BoM
YPOBHE), 3a/jaueil MepBOCTENEHHON 3HAUMMOCTHU SIBJ/IIeTCS (POPMUPOBaHWE OCHOB
HayKl XWUMHWU KaK 00/laCTM COBPEMEHHOrO0 eCTeCTBO3HAHUs, ITPAKTHUeCKOM
JlesATeJIbHOCTU YesloBeKa U OJJHOTO U3 KOMIIOHEHTOB MUPOBOU KYJIbTYphI. PellieHue
3TOM 3alauM Ha Yriay0/J€HHOM YpOBHe W3yUeHHs TIpeJMeTa IIpeAriojaraeT
pear3aliio TaKUX LiejieM, KaK:

e (opmupoBaHue TIpe/iCTaB/AeHUI: O MaTepyuaJbHOM €eJUHCTBE MUPa,
3aKOHOMEPHOCTSIX U TT03HAaBaeMOCTH SIBJIEHUM MPUPOJbI, O MeCTe XUMHU B
CUCTeMe eCTeCTBeHHbIX HayK W e€ Bedylledl posud B obecreueHUH
yCTOWUMBOTO  pa3BUTHUS ~ uejioBeuecTBa: B  pellleHUd  MpoOsem
9KOJIOTUYECKOM, SHEPreTHUeCKOW W THIIeBOH 0e301acHOCTH, B Pa3BUTHUH
Me/IULIUHbBI, CO3[JaHU HOBBIX MaTepHasioB, HOBbIX UCTOYHUKOB SHEPTUH, B
obecrieueHrr paLMOHA/ILHOTO TPUPOZOII0/Ib30BaHUs], B (OPMHPOBAHUU
MHUPOBO33peHHsI U 00II[el Ky/JbTypbl UeiOBeKa, a TaKXKe 3KO0JIOTHUYeCKU
000CHOBAHHOTO OTHOIIIEHHSI K CBOEMY 3/I0POBBIO U MPUPOIHOU Cpe/ie;

e OCBOEHME CHUCTEMbl 3HAaHWUW, JeXaluX B OCHOBE XHWMHWYECKOU
COCTaBJISIIOIIeM eCcTeCTBeHHO-HayuUHON KapTUHbI MUpa: (hyHAaMeHTalbHbIX
TOHATUM, 3aKOHOB W TEOPUM XWMHH, COBDEMEHHBIX MpeCTaBIeHUNA O
CTPOEHMM Bell[eCTBa HAa pasHbIX YPOBHSIX — aTrOMHOM, WOHHO-
MOJIEKY/IIPHOM,  HAJMOJIEKYJSIPHOM, O  TepMOJVWHAMWYECKUX U
KUHETUYECKUX 3aKOHOMEDHOCTSIX TPOTEKAHWS XMMUUECKUX peakLuH, O



XUMHYEeCKOM PaBHOBECHUHU, PAaCTBOpaX U JUCTIEPCHBIX ChCTeMax, 00 00mmx
HayUYHBIX TIPUHLIMATIAX XUMHUYECKOT'0 TTPOM3BO/ICTBA;

e (dopmupoBaHue y o0yuarommxcs OCO3HaHHOTO MTOHUMaHUS
BOCTPeOOBAHHOCTH CHUCTEMHBIX XUMHUYECKMX 3HAHWM Ui OOBSICHEHMS
K/TIOUEBBIX Hed U TIpo0/ieM COBPEMEHHOM XUMUH, /i1 OOBSICHEHWS H
TIPOrHO3UPOBAHUS SIBJIEHUM, WMEIOIIUX eCTeCTBEeHHO-HAyUHYIO0 MPHUPOJY;
I'PaMOTHOTO pellieHus TIpo0JieM, CBSI3aHHBIX C XUMHEH, TTPOrHO3UPOBaHUS,
aHaJIM3a U OLIeHKH C MO3ULIWN 3KOJI0THUeCcKoi 6€301acHOCTH TI0C/IeICTBHIMA
OBITOBOM M TPOH3BO/ICTBEHHOM [esiTeJIbHOCTH UeJIOBeKa, CBSI3aHHON C
XUMHUUYECKUM  TIPOU3BO/ICTBOM, UCIIONb30BaHWEM U  TiepepaboTKoi
BeIIleCTB;

e yrnybreHue TIpeJCTaBAeHUA O HAyUHbIX MeToJaxX II03HaHWUS,
HeoOXOJUMBIX /i1 TIPUOOpeTeHus] yMeHWN OpUEeHTHPOBAaTbCS B MHPE
BeIIeCTB U OOBSICHeHUs XUMUUECKHX SIBJIeHWH, WMEIOIUX MeCcTO B
TIPUpO/ie, B IPAaKTUUECKOH /leATeTbHOCTH Y TIOBCeJHEBHOM JKU3HHU.

B muiaHe peanv3aliii TIepBOOUEPEAHBIX BOCIATATENbHBIX W Pa3BUBAIOIIAX
GYHKI[MI 11€JI0OCTHOM CHUCTeMBbI CpefiHEro o0Oiiero obpa3oBaHus TIPU W3yUYeHUU
npeaMera «XuMHsi» Ha yriybAéHHOM ypoBHe 0cC00ylH0 — aKTya/lbHOCTh
NpUOOpeTaloT Takye 1ie/id U 3a7laui, Kak:

e BOCTIMTAaHUWE YOEKAEHHOCTH B I[103HABAa€MOCTH SIBJIEHUW TIPUPOJBI,
yBaXeHUsT K TpOIlecCy TBOpUecTBa B 00/acTH TeOpeTUYeCKUX W
TIPUK/IaJHBIX WCC/IeJOBaHUM B XUMUU, (DOPMHUpOBaHHE MHPOBO33pEHUS,
COOTBETCTBYIOIL[ETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH;

e pa3BUTHE MOTHBALlMM K OOYUeHWIO U TI0O3HAHUIO, CIOCOOHOCTEM K
CAMOKOHTPOJIIO 4 CaMOBOCIIMTAaHWIO  HAa  OCHOBe  YyCBOEHHS
o011jeuesioBeueCKUX 1[eHHOCTew;

e pa3BUTHE TMO3HABATE/ILHBIX HHTEPECOB, UHTE/UIEKTYabHBIX U TBOPUECKUX
criocobHocTelt obyuaromuxcsi, (GOpMUpPOBaHWE Yy HHX CO3HATeIbHOIO
OTHOIIIEHHSI K CamMo00pa30BaHHI0 W HeNpephIBHOMY 00pa30BaHHWIO Kak
YCJIOBHUIO YCIIEITHOM MpodeccoHanbHOM U 00IieCTBeHHOM [lesATeTbHOCTH,
OTBETCTBEHHOTO OTHOIIIEHHSI K CBOEMY 3/I0POBbI0 M TOTpPeOHOCTU B
3/I0pPOBOM 00pa3e >KU3HHU,;

. dbopmHupoBaHue yMeHuH U HaBBIKOB pPa3yMHOI0
TIPUPO/IOTI0/Ib30BaHMS, pa3BUTHE 9KO0JIOTUUECKOU KYJIbTYPBI,
npuobpeTeHe OITTbITa 00I1[eCTBEHHO-TI0/Ie3HOM 9KOJIOTMYECKOU
nesITeTbHOCTH.

OO0111ee uMCI0 YaCoB, MPeyCMOTPEHHBIX /IS U3yYeHUs] XUMUU Ha yI/1y0/IeHHOM
ypoBHe cpefiHero obiijero obpa3oBaHus, coctaBisieT 204 uvacoB: B 10 kacce —
102 yvaca (3 yaca B Hezient0), B 11 knacce — 102 vaca (3 uaca B Hefie/i0).



COJEPXAHUE OBYUEHUSA
10 KJ/IACC

OPTAHNYECKAS XUMUA

TeopeTnueckre 0CHOBBI OPraHU4YeCKOH XUMHUM.

[IpenmeTr W 3HaueHWe OpraHAYeCcKOM XMMHW, MpeJCTaB/leHrhe O
MHOTro006pa3uu opraHMuecKuX CoeJUHeHHH.

O/IeKTPOHHOe CTPOeHWe aToMa Yrjepoja: OCHOBHOe U BO30YXKIEHHOe
COCTOsIHMS. BaneHTHble BO3MOXKHOCTM artoMa yriepofa. XUMHYecKas CBs3b B
OpraHWYecKUx coefiuHeHUsX. Turbl rubpUAM3aluM aTOMHBIX —opOuTaneit
yrieposia. MexaHu3Mbl 00pa30BaHusl KOBaJIeHTHOW CBsI3U (0OMeHHBIN U JOHOPHO-
aKL[eNITOPHBINM). TuMbl TepeKpbiBaHUS aTOMHBIX oOpOuTaneil, O- U T-CBSI3W.
OpuHapHasi, BOMHAsE U TpoOMHasi CBsi3b. CriocoObl pa3phiBa CBsi3eil B MoJieKyaax
opraHuueckydx BeljecTB. [loHsiTve o cBOOOAHOM pajuiKane, Hykneodune u
snekTpoduIe.

Teopuss CTpoeHusi oOpraHuueckux coeguHeHud A.M. BytnepoBa wu
COBpeMeHHbIe TIPe/ICTaB/IeHUs O CTPYKType MOJIEKY/. 3HaueHHe TeOpUM CTPOEeHUs
OpraHMYecKMx CcoeJWHeHWW. MoseKy/isipHble W CTPYKTYpHble  (DOPMYJIBL
CTpyKTypHbIe hopmybl Pa3IMYHbIX BU/IOB: pa3BépHyTas,
COKpallléHHas, CckKejeTHad. V3omepus. Bugbl  u3omepuu:  CTPYKTYpHas,
MPOCTPAHCTBEHHAsA. JJIEKTPOHHbIe 3(@eKTbl B MOJeKy/lax OpraHh4YecKux
coelMHeHUN (MHAYKTUBHBIN U Me30MepHbIA 3(D(PeKThI).

[IpencraBneHre 0 KjaaccU(UKaLMyM OpraHuyeckux BewecTB. [loHatue o
¢dyHKIMOHanbHOM rpymrie. ['omonorus. ["'omonoruueckue psigel. CucreMaTuyeckas
HOMeHK/aTypa oprannyeckux coeguHeHuit (IUPAC) v TpuBHaibHbIE Ha3BaHUS
OT/eJ/IbHBIX TIpeCTaBUTEJIeH.

OcobeHHOCTH M KaacCU(PUKALUsi OpraHUuYecKUx peakuuid. OKUCIUTe/NbHO-
BOCCTaHOBUTE/IbHbIE PeaKLIMU B OPraHUueCKOr XUMUHU.

OKCrepyMeHTa/lbHble MeTO/bl M3y4YeHMsl BelleCTB W WX IIpeBpallleHUi:
O3HaKOM/IeHHe ¢ oOpa3ljaMyd OpraHUYecKMX Bel[eCTB U MarepuajaMd Ha UX
OCHOBe, OMBITBI MO TIPEBPAIlleHUI0 OpraHWYeCKUX BeIecTB IMPU HarpeBaHUU
(nnaBneHue, oOyrnvBaHHWe W TOpPeHHe), KOHCTPYUMPOBaHWe MoJesiell MOJIeKy
OpraHhYeCKuX BeLeCTB.

YrieBogopojsbl.

Ankanbl. ["'oMosioruueckuii psij askaHoB, obijast opMysia, HOMEHK/IaTypa U
130Meprst. DJIeKTPOHHOE ¥ MPOCTPAHCTBEHHOE CTPOEHHe MOJIEKYJT ajKaHOB, Sp -
rubpuau3ays aTOMHBIX opbOuTanell yriepoja, o-CBsisb. du3nueckue CBOMCTBa
aJIKaHOB.



XyWMUYeCcKre CBOWCTBa aJIKaHOB: peaklUU 3aMelleHusi, U30MepHr3aluy,
JlerIpyupoBaHus, LUK/IM3aLuu, TTMpPOo/n3a, KpeKuHra, ropenus. [Ipeacrasienue o
MeXaHU3Me peaklMi paJyKaabHOTO 3aMeLeHHs.

Haxoxpaenuve B ipupojie. Crioco0bl TIo/TyueHus: ¥ prMeHeHHe aIKaHOB.

[uknoankansl. O611jasi hopMysia, HOMeHK/IaTypa U n3oMmepus. OcobeHHOCTH
CTPOEHUS] ¥ XUMHUECKMX CBOWCTB MasbiX (LMK/IOMPOMNaH, LUKI00yTaH) U
OOBIUHBIX (L[UK/IOTIEHTaH, L[MK/IOreKcaH) L[MK/I0aaKkaHoB. CriocoObl MomyueHUs U
TpYMeHEeHUe LIUK/I0a/TKaHOB.

Ankenbl. ['oMosioruyeckuii psif; ajkeHOB, oOijasi popmysa, HOMEHK/IaTypa.

ONeKTPOHHOE ¥ TIPOCTPAHCTBEHHOE CTPOEHMe MOJIeKYal anKeHOB, Sp'-
rubpuan3alvsi aTOMHBIX opOuTasneii yriepofa, o- W T-CBsisu. CTPYKTypHasi U
reomeTpuyeckass (LuC-TpaHC-) wu3oMepus. Pu3nyeckre CBOMCTBA AaJKEHOB.
XyWMUYeCKre CBOWCTBA: peaklMd MPUCOEeJIUHEHUs, 3aMelleHus] B O-TIOJI0’KEeHUe
NPy JBOWMHOW CBSI3W, TOJMMeEpHU3aliui U OKuc/aeHus. [IpaBuso MapKOBHUKOBa.
KauecTBeHHbIe peaklUM Ha ABOWHYIO CBsi3b. CrOCOOBI MOMyUYeHUs] U TIpUMeHeHue
aJIKEHOB.

Ankanvennl. Knaccudukauys ankagueHoB (CONPsKEHHbIe, U30/IMPOBaHHbIe,
KyMyaupogaHHble). OcobeHHOCTH 3/IeKTPOHHOTO CTPOEHUSI U XUMUUeCKUX CBONCTB
COTpsKEHHBIX  AueHoB, 1,2- wu  1,4-npucoegunenuve. I[lonmmepusauus
COTIPSDKEHHBIX eHoB. Crioco0bl TTo/TyueHUs1 M pUMeHeHHe a/lkaJiMeHoB.

Ankunbl. 'omMosioruueckuit psifi ankuHOB, o0irjasi popmysia, HOMeHK/IaTypa
M30MepUsi. DJIEKTPOHHOe W TIPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJ aJIKUHOB, Sp-
rubpuan3aivs aTOMHbIX opbutaneil yriepoja. Pusnueckrie CBONCTBA ajKWHOB.
XyAMUYecKre  CBOMCTBA:  peakLMd  IIPUCOeJVHEHUs,  [JUMepU3aluu U
TpUMepH3aliy, OKHUC/IeHUs. KHUC/IoTHbIe CBOMCTBA aJIKWNHOB, UMEIOIINX KOHIIEBYIO
TPOMHYIO CBSI3b. KauecTBeHHbIe peaki[iy Ha TPOMHYIO CBsI3b. CIOCOOBI MOTyUeHu s
Y TIpUMEHeHUue aJlKWUHOB.

ApomaTrueckre yrjieBoAopoAbl (apeHbl). ['omosoruueckuii psifi apeHOB,
obiiasi popmysia, HOMeHK/IaTypa U U3oMepus. JJeKTPOHHOe U MPOCTPaHCTBEHHOe
CTpoeHWe MoJieKy/bl OeH3oma. Pusnueckue CBOMCTBA apeHOB. XHUMUUYECKHe
cBoiicTBa OeH30/1a U ero rOMOJIOTOB: peakluU 3aMellleHrs B 6eH30/IbHOM KOJIbLe 1
yI/1€BOAOPOJHOM pajyKase, peaklUd IPUCOeJVWHEHHs, OKHCIeHHe T'OMOJIOTOB
Oen3zona. IlpexncraBneHve 00 OpUEHTUPYHOLLEM [eHCTBUM 3aMecTUTeNeid B
0eH30/IbHOM KOJIblle Ha TIpUMepe ajKWIbHBIX DPaJUKaioB, KapOOKCHUIHHOM,
T'MIPOKCW/IbHOM, aMWHO- W HUTPOTPYIIIbI, aTOMOB rajoreHoB. OcobeHHOCTU
XUMHUYECKUX CBOUCTB cTHposa. [lomumepu3anus ctuposa. CriocoObl TIo/TyueHus U
TIpUMEHEeHNe apOMaTUUYeCKUX yIr1eBOAOPOIOB.

[Tpupopnslii Ta3. [TonyTHbie HedTsiHbIE Ta3bl. HedTh U €€ TpoucxoKeHue.
KaMeHHBII yrosib ¥ TIPOAYKTHI ero repepabotku. Criocobwl mepepaboTku HedTH:



TeperoHka, KpPeKWHr (TepMUUecKuid, KaTaJlUTUUeCKuii), pU(OPMHUHT, THPOJIU3.
[TpoaykThl iepepaboTky He(TH, UX TIPUMeHeHre B TIPOMBILIJIEHHOCTH U B OBITY.

['eHeTUuecKas CBSI3b MEXAY Pa3/TMYHbIMU KJ1aCCAMH YIJIEBOIOPO/OB.

DNeKTPOHHOe CTPOeHWe TaJIoreHINPOU3BO/HBIX YI/IEBOAOPOAOB. Peakiyu
3aMellleHUs] TajioreHa Ha TUAPOKCOTPYIy, HUTPOrPYIy, I[MaHOTPYMIy,
amuHorpynmny. /[lelicTBMe Ha TaJlOTeHIIPOU3BOJHbIE BOAHOTO U CIMPTOBOTO
pacTBopa Iénouu. B3auMopeicTBue AurajioreHaqkaHOB C MarHUEM W I[UHKOM.
[Tonsitne 0 MeTaslyIoOpraHuYecKrux COeIMHEeHUSIX. Vcnionb3oBaHue
raJIoTeHTNIPOM3BOJHBIX  YIJIEBOZOPOJOB B OBITY, TeXHUKe U TIPU CHHTe3e
OpraHUYecKHX BeIeCTB.

OKcrepuMeHTa/lbHble MeTO/Jbl H3yueHus Bell[eCTB U UX MpeBpallleHuH:
r3yueHue (U3MUYECKUX CBOWCTB YTJIeBOJIOPO/IOB (PaCTBOPUMOCTh), KaueCTBEeHHBIX
peakIuii yreBo/OPO/IOB pa3/IMUHbIX KjaaccoB (obOeciiBeurBaHWe OPOMHOM WM
VOJHOW BOJBI, pacTBOpa IepMaHraHata Kajusi, B3aUMOJEeWCTBUE alleTh/ieHa C
aMMHauHbIM pacTBOpoM okcuza cepebpa(l)), kauecTBeHHOe OOHapy>KeHHe
yrjiepofja ¥ BOAOpPOJA B OpPraHUYeCKHWX BeleCTBaX, MOJIyYeHHe STUeHa W
M3yueHue ero CBOMCTB, O3HAaKOMJIeHUe C KosuiekiusiMu «He@Tb» U «YT0mb», C
oOpa3ijaMu TTaCTMacC, KayuyKOB W pe3WHbl, MO/le/TMPOBaHHe MOJIeKY/I
yIJIeBOAOPOZOB U rajioreHNPOrU3BOAHbBIX YIIeBOIOPO/OB.

Kucopojcoaepikaijyue opraniueckye coeiiHeHMsl.

[IpegenvHble ofHOATOMHbIe CHUPThL. CTpoeHWe MoOJieKy/a1 (Ha mpumepe
MeTaHO/la U 3TaHoma). ['omonoruueckwii psif, obimass dopmyna, H30Mepus,
HOMEHK/NaTypa W Kkiaccupukauusg. @Pusnueckde CBOMCTBA  TpeJebHbIX
OJIHOATOMHBIX CIUPTOB. BoAOpOAHBIE CBA3M MEXAY MOJIeKYJlaMU CIIUPTOB.
XyUMUUecKre CBOMCTBA: peaklMy 3aMellleHusi, JerujpaTalid, OKUCJ/IeHUs,
B3aUMO/IEICTBE C  OpPraHUYeCKUMH W HeOpraHUuuyeCKUMH
KucioTamu. KauecTBeHHasi peakiiysi Ha OlHOaTOMHbIe CIIUPTHI. [leliCTBUe 3TaHOJIa
M MeTaHO/la Ha oOpraHusM uesoBeka. CrocoObl TIO/lyueHHss U TIpUMeHeHUe
O/IHOATOMHBIX CIIUPTOB.

[TpocThie 3¢upbl, HOMeHKIaTypa U u3omepus. OcobeHHOCTH (U3NUYECKUX U
XHMHWYECKUX CBOUCTB.

MHoroaTomMHble COMPTBI — STUIEHTJIMKOAb U TJWLepuH. Pusnueckue u
XMMUUeCKre CBOMCTBA: peakijuy 3aMellleHUs], B3auMO/IelCTBHe C OpraHUuueCKUMU
M HeopraHWueCKMMU KHMC/JIOTaMM, KaueCTBeHHasi peaklds Ha MHOIoaTOMHbIe
criupThl. [IpeacTaBieHre O MexaHU3Me peaklUi HYK/IeOo(U/IbHOr0 3aMellleHUsl.
HeiictBe Ha opranusM uesnoBeka. CriocoObl TOMyueHHUS] W TMPUMEHEHHe
MHOT0aTOMHbBIX CITUPTOB.

®eHon. CTpoeHMEe MOJEKY/bl, B3aUMHOE BJIMSHWE TUAPOKCOTPYNMbI U
beH3onpHOTO siApa. ®usndeckue cpoiicTBa ¢eHoma. OCOOEHHOCTH XUMHUECKHX



cBoiicTB ¢eHosa. KauecTBeHHble peakuyu Ha (eHos. TOKCMYHOCTH (PeHona.
Crioco0rI TiosTydeHus 1 TipuMeHeHre deHosa. @eHondopmanbaervgHas cMoJia.

Kapb6oHubHble coeJuHeHUS — a/ibJieri/ibl U KeTOHbI. DJIEKTPOHHOE CTPOeHUe
KapOoHubHOM rpytmbl. ['oMonoruueckue psiibl ajibJeru/joB U KeTOHOB, oOIas
dbopmMmyna, M30Mepusi U HOMeHK/Iatypa. dusrueckre CBOMCTBA ajlbJeruMioOB M
KeTOHOB. ~XMMHYECKWe CBOMCTBA  albJeruZioB UM  KETOHOB:  peakUuu
nipucoevHeHrs. OKuC/IeHWe ajbJern/ioB, KaueCTBeHHbIe PeaklMy Ha ajbJervu/pl.
Crioco0ObI rosiyueHus ¥ pUMeHeHUe ajb/[eTH/I0B U KeTOHOB.

OZHOOCHOBHBIEe Tipeie/ibHble KapOOHOBbIe KMC/IOThL. OCOOEHHOCTH CTPOeHHs
MoJieKy/1 KapOOHOBBIX KMC/IOT. MI3oMepusi 1 HOMeHK/IaTypa. @Pusnyeckue CBOWCTBA
O/THOOCHOBHBIX TIpe/ie/IbHbIX KapOOHOBBIX KUC/IOT. BomopoAHble CBSI3U MeXAy
MoJieKy/laMU KapOOHOBBIX KMC/IOT. XMMUUeCKWe CBONCTBA: KUCJIOTHbIE CBOWMCTBA,
peakuys >TepuUKalv{, peakluud C ydacTHeM YIr/eBOAOPOJHOIO pajvKasia.
OcobeHHOCTH CBOWCTB MYypaBbUHOM KHUCJIOTHL. [loHATHE O TPOU3BOJHBIX
KapOOHOBBIX KHUCIOT — CJIOKHBIX 3¢upax. MHoroo6pa3ue KapOOHOBBIX KHUCIIOT.
Oco6eHHOCTH CBOWMCTB HeTpeZie/IbHbIX M apOMaTHUeCKUXx KapOOHOBBIX KHCJIOT,
IVKapOOHOBBIX KHUCJIOT, TUAPOKCUKApPOOHOBBIX KHUCJOT. [IpeAcTaBUTe/NN BBICIIMX
KapOOHOBBIX KHC/IOT: CTeapuHOBasl, TaJbMUTHUHOBAs, OJIEMHOBas, /AUHO/e8as,
/UHO/MeHo8as KUCIOThl. Crioco0bI Mo/TydeHust ¥ TIpUMeHeHre KapOOHOBBIX KHUCIOT.

Cnoxuble 3¢upbl. ['omonorudeckuii psifi, obiasi dbopmyna, HU30oMepus u
HOMeHK/aTypa. Pusnueckre M XWMUUECKHEe CBOWCTBA: THAPO/IM3 B KUCJIOU U
1[eJIOYHOM cpe/e.

Kupel. CTpoenue, pusnueckre U XUMUUeCKHEe CBOWCTBA JKUPOB: THJPOJIU3 B
KUCJION U 11jefiouHoM cpefie. OcoOeHHOCTH CBOMCTB JKHUPOB, COZIepyKallluX OCTAaTKH
Herpe/ie/IbHbIX )KUPHBIX KUC/IOT. JKUpBI B TIPUPOJE.

Mplla KaK COJIM BBICIIMX KapOOHOBBIX KUCJIOT, UX MOIOIIee /eficTBHe.

OOb11jast xapakTeprCTHKa yryieBofioB. Knaccrdukaiys yrieBojoB (MOHO-, -
U ronvcaxapubel). MoHOcaxapupl: TJIFOKO3a, (pPyKTo3a, rasakros3a, pubo3sa,
ne3okcupubosa. dPusnyeckrie CBOWCTBA U HaXxoXkJeHUWe B mpupoge. DoTocuHTe3.
XVMHUUeCKUe CBOUCTBA IJIFOKO3bI: PeaklMy C y4aCTUeM CIMPTOBBIX U a/lb/leruAHOU
TPYII, CIUPTOBOE W MOJIOYHOKHCIOe OposkeHue. [IpuMeHeHHe TJIIOKO3bI, eé
3HaueHVe B JKU3HeZesaTeJbHOCTA OpraHv3ma. /lrcaxapuzbl: caxapos3a, MajbTo3a U
nakro3a. BoccraHaBnvBarome U HeBOCCTaHAB/MBAKOL[Me Aucaxapusl. ['uaposns
avcaxapugoB. HaxoxxzaeHne B npupofe u npumeHenue. [lonvcaxapupl: Kpaxmari,
IVIMKOTeH W Le/untono3a. CTpoeHMe MakpOMOJEeKy/l Kpaxmasa, IJIMKOreHa U
Le/UTto/103bl.  Pu3nMuUecKre CBOMCTBAa Kpaxmasa U Le/To/03bl. XUMUYecKue
CBOMCTBa Kpaxmasa: TW[pOJiM3, KaueCTBEHHasi peakUus C UOAOM. XUMHUeCKue
CBOMCTBA LIeJITFO/IO3bl: THAPOJIN3, TOyYyeHre 3QUPOB Liesuitosio3bl. [ToHsiTHe 00
VICKYCCTBEHHBIX BOJIOKHAX (BHUCKO3a, alleTaTHbIW 1IEJIK).



OKCIepuMeHTa/lbHble MeTOJbl H3yUeHus BeleCTB W WX MpeBpalleHuM:
PacTBOPUMOCTD Pa3/IMuHbIX CIIUPTOB B BOjle, B3aUMOZEMCTBYE 3TaHOJ/Ia C HATPUEM,
OKHCJIeHWe STWIOBOTO CIUPTa B ajibJleTW/i Ha pacKaJéHHOW Me[HOW TPOBOJIOKE,
OKHCJIEeHWe 3TUJIOBOr0 CIMpTa AUXPOMAaTOM Kayvs (BO3MOXXHO MCII0J/Ib30BaHUe
BU/leOMaTepPUA/IOB), KaueCTBEHHble peaklUM Ha aapJerufibl (C TUAPOKCUAOM
auammuHcepebpa(l) w  rugpokcuzom  Meau(Il)), peakiuus raMIepuHa C
ruzipokcugom Meau(Il), xvmudeckre CBOWCTBAa pacTBOpa YKCYCHOW KUCJIOTHI,
B3aKMMO/Ie[iICTBMe pacTBOpa I/IOKO3bl C rugpokcuaoMm meau(Il), B3aumogenicTBre
KpaxMasa C MO/IOM, pellleHHe 3KCIepuMeHTalbHbIX 3a7jau 1o TeMaM «CIUpTHI U
deHosbl», «KapboHoBbIe KMC/TIOTHI. CI0XKHBIE 3DUPHI».

A3o0TCoepxaliyie opraHuyecKe CoeUHeHusl.

AMUHBI — OpraHWYecKre TMPOW3BO/Hble amMmuaka. Kiaccudukaliiys aMUHOB:
anudaTUyeckie | apoMaTHyecKue; TlepBHYHble, BTODUUHbIE U TPETUUHBIE.
Crpoenuve MosieKys, obiast ¢opmysia, u30Mepusi, HOMeHK/IaTypa U ¢u3nueckye
CBoOlCTBa. XMMHUeCKOe CBOMCTBa aluv(aTHUeCKMX aMHWHOB: OCHOBHbIE CBOMCTBA,
aJIKAJIMPOBaHKe, B3aUMO/eHCTBUE TePBUYHBIX aMHWHOB C a30THUCTOU KHUC/IOTOMW.
Couu ajiKiuiaMMOHUS.

AHWIMH — Tpe/CTaBUTe/b aMMHOB apomaTuueckoro psiza. CrpoeHue
aHu/MHa. B3arMHoe BMsiHYUe TPYIIT aTOMOB B MoOJieKy/ie aHWIMHA. OcobeHHOCTH
XUMHUUECKMX CBOMCTB aHW/IMHA. KauecTBeHHbIe peakijuu Ha aHUMMH. CriocoObI
MOJTyUeHUs1 YU TpUMeHeHre anvu@aThyeckux amuHOB. [losydyeHue aHWIMHA U3
HUTpOOeH30/1a.

AmunHokucnotel. Homenkiatypa u usomepusi. OTzesibHbIE TIPeJCTaBUTENN (-
AMUHOKHWC/IOT:  TVIMLUWH, aJaHuH. @usrdueckre CBOMCTBA aMWHOKHCIIOT.
XyWMUUeCKre  CBOWCTBA  aMUHOKHC/IOT KaK aM(OTepHbIX  OpraHu4ecKux
COeMHEHWM, peaKlys TOIUKOHeHCal[ik, o0pa3oBaHWe TMeNTUIHOW CBSI3U.
buonornueckoe 3HaueHre aMUHOKUC/IOT. CHHTe3 U TUAPO/IU3 TeNTH/O0B.

benku kKak npupojHble MoauMepbl. [lepBUuHasi, BTOPUUHAs M TpeTHUYHas
cTpykTypa 0OenkoB. XuMuuecKrde CBOWCTBAa Oe/IKOB: THIPOJIU3, JeHaTypaius,
KaueCTBeHHbIE PeaKI[uH Ha Oesiku.

OKCIepuMeHTa/lbHble MeTOJbl H3yUeHusl Bel[eCTB W UX MpeBpalleHuM:
pacTBopeHuHe 0elKOB B BOJe, JeHaTypaius OelKOB TIpU HarpeBaHWH, I[BETHBIE
peakiu Ha OenkuW, pelleHWe SKCIIePUMEHTAJbHBIX 3aZlad 110  TeMaM
«A3oTcogeprkalye opraHuyeckue coeZIUHeHHsI» U
«Pacro3HaBaHWe OpraHuYeCcKux COeJMHEHUN».

BbICOKOMO/IeKY/ISIDHbIE COe{MHEHUS.

OCHOBHBIE MOHSTHUSI XMMUU BBICOKOMOJIEKY/ISIDHBIX COeIMHEHUI: MOHOMEp,
Mo/IMMep, CTPYKTYPHOE 3BEHO, CTeleHb MOJIMMepPU3aliviM, CpeHsIsl MOJIeKYJ/IIpHast



Macca. OCHOBHble MeETOJbl CHHTEe3a BBICOKOMOJIEKY/ISIPHBIX COEJUHEHUA —
No/IiMepur3aliisi U TOJIMKOH/ IeHCaLys.

[TonvmepHble MaTepuanbl. [lnacTmaccel  (TTOJIMATHIEH, TMOJUIIPOIIUJIEH,
TIOTUBUHU/IX/IOPH/],  TOJTMCTUPOJ,  TOIUMETHUIMEeTaKpUIaT, ITI0JMKapOOHaThI,
noyiaTHIeHTepedTanaT). Y THIM3anus U repepaboTKa IlacTUKa.

D/1aCTOMEpHI: HaTypaJIbHbIN KayuykK, CUHTEeTUYeCcKue KayuyKu
(byTarieHOBBIMH, XJIOPOTIPEHOBBIN, U30TIPEHOBLIN) U CHJIMKOHBI. Pe3uHa.

BoJsiokHa: HaTypasibHbIe (X/IOMOK, LIepCTh, IE/K), UCKYCCTBEHHbIE (BHUCKO3a,
aljeTaTHOe BOJIOKHO), CHHTeTUYeCKHe (KaripoH U JiaBCaH).

[Tonvmepsbl creuaabHOro Ha3HaueHus (TedpnioH, KeBJIap,
3/IeKTPOIIPOBO/SIIME TTOIMMephl, Oropa3/iaraemMbie TIOJUMEDHI).

OKcriepyMeHTa/lbHble MeTO/lbl M3yUeHHsl BeIeCcTB W WX IIpeBpallleHUi:
03HaKOMJIeHHe ¢ o0Opa3ijaMu MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIaCTMACC,
KayuyyKOB, pellleHHe 3KCIepuMeHTa/lbHbIX 3a/lau 1o Teme «Pacrio3HaBaHue
T71aCTMAcC ¥ BOJIOKOHY.

PacuétHele 3agaun.

HaxoxxgeHve MmoJieKy/asipHOM (OpMYJibI OpPraHUUeCcKOro COeAUHEHUs 10
MacCOBbIM  [JIO/IIM  37IEMEHTOB, BXOJSIIMX B €ro COCTaB, HaXOXJeHUe
MOJIEKYJIAPHOM (OpPMYJ/IbI OpPraHUUeCcKOoro coefiiHeHUs1 1o Macce (00bémy)
TIPO/JIyKTOB CropaHusi, IO KOJMYeCcTBY BelllecTBa (Macce, 00bEMY) TIPOJYKTOB
peakiid W/WIM UCXOAHBIX BeIeCTB, yCTaHOB/JIEHWe CTPYKTYpHOU ¢opMybl
OpPraHUYeCKOTO BeIleCTBAa Ha OCHOBE €ro XWMMHUECKUX CBOWCTB WM CIOCOO0B
MoJlyueHusi, oripefie/ieHle J0J/Id BbIXOJa MPOAYKTa peakiuu OT TeopeTHUecKu
BO3MO>XHOTO.

MexripeiMeTHBIe CBS3H.

Peanu3aiiysi MeXXripeAMeTHBIX CBsi3eld DU M3y4YeHUM OpPraHuuecKord XWUMUU B
10 Knacce ocylilecTBAsieTCs Yepe3 MCIO/b30BaHME KakK OOIIMX ecTeCTBeHHO-
HayYHbIX TIOHSITUM, TaK W TIOHATWUW, TPUHATBIX B OTJENbHBIX MpeaMeTax
€CTeCTBEHHO-HAayUYHOT 0 L[MKJIa.

OOb1ire ecTeCTBeHHO-Hay4HbIe TIOHATHS: sIBJieHWe, HAyYHbIN (akT, TUTIOTe3a,
Teopusi, 3aKOH, aHajW3, CUHTe3, Kiaccudukaius, HabaroZeHue, H3MepeHHe,
9KCIIePUMEHT, MO/le/ib, MO/le/IMPOBaHHUeE.

du3nKa: Marepus, aToM, D3JIeKTPOH, MNPOTOH, HEUTPOH, MOJeKy/a,
JHEepPreTUYeCKUi ypOBeHb, BEIeCTBO, Telo, O0O0BEM, arperatHoe COCTOSIHHE
Bell[eCTBa, (PU3nuecKve BeUUUHbI, €JUHUI[bI W3MepeHHUs, CKOPOCTb, SHEepTus,
Mmacca.

Buosorus:  K/ieTkKa, OpraHu3M, 9JKOCHCTeMa, Owocdepa, MeTabOJH3M,
Hac/Ie/[CTBEHHOCTb, aBTOTPOMHBIA W TeTepoTPpO(HBIA THM MUTaHUsS, OpO’KeHUe,



dotocuHTe3, aAbixaHue, OenKW, YI/IeBOAbI, >KUPbI, HYKJIEWMHOBbIe KHC/IOTHI,
(dhepMeHThI.

['eorpadusi: mosie3Hble UCKOTIaeMble, TOTIMBO.

TexHosorYs: TNUIEeBble TMPOAYKTbl, OCHOBBI PAllMOHAJBLHOTO TUTAHUS,
MOTOII[Me CPe/ICTBa, MaTeprasbl U3 UCKYCCTBEHHBIX U CUHTETUUECKUX BOJIOKOH.

11 KJTACC

OBIIIASI N HEOPTAHNYECKASA XUMUA

TeopeTruecKue 0CHOBbI XMMHUH.

Atom. CocTaB aTOMHBIX siiep. XUMUUeCKUM 31emMeHT. M3otomnbl. CTpoeHue
3/IeKTPOHHBIX 000/I0UeK aTOMOB, KBAaHTOBble UMCJ/ia. DHepPreTHyeckue ypOBHU U
MolypoBHU. ATOMHbIe opbutanu. Knaccudukaiysi XuMUuecKux 31eMeHTOB (S-, p-,
d-, f-omemenTnl). PacripeseneHvie 3/7eKTPOHOB TI0 AaTOMHBIM  OpOUTAsIsAM.
DeKTPOHHbIe KOH(UTypalluM aTOMOB 3/IeMEHTOB MePBOr0—YeTBEPTOrO MEPUO/IOB
B OCHOBHOM W BO30Y)X/IIEHHOM COCTOSIHWM, 3JIEKTPOHHBIE KOH(Urypaljid HOHOB.
OJIEKTPOOTPULATE/IbHOCTb.

[Teprognueckuit 3akoH U [lepuoanueckass cucTeMa XMMUUECKHUX 3/IEMEHTOB
O.N. MenpneneeBa. CBsi3b MepuoAMYECKOro 3akKoHa W Ilepronueckor CHUCTEMbI
XMMUUECKHMX 3/IEMEHTOB C COBPEMEHHOW TeOpWel CTPOEeHUsi aTOMOB.
3aKOHOMEepPHOCTU W3MeHeHUsI CBOMCTB XMMUUECKUX 3/IEMEeHTOB U 00pa3yeMbIX UMHU
MPOCTBIX M  CJOXKHBIX  BeIIeCTB MO TpylaM | Tepruo/aMm.
3HaueHue nepuogudeckoro 3akoHa [I.11. Menpeneesa.

XvMmuyeckass CBsi3b. BHJbl XMMHWUECKOM CBSI3U: KOBaJleHTHas, WOHHaf,
MeTa/iinuyeckas. MexaHu3Mbl 00pa3oBaHMs KOBa/JleHTHOW CBsi3U: OOMEHHBIM U
JIOHOPHO-aKI[eMITOPHBIM. DHEepPrus U AjinHa CBs3U. [10/IIpHOCTb, HarIpaB/A€HHOCTD U
HaChI[aeMOCTh KOBaj/leHTHOM CBsi3u. KpaTHble cBsis3u. BogopojHasi CBsi3b.
MesxMmoeKyJ/isipHble B3aUMO/IeUCTBUSI.

BaneHTHOCT, ¥ Ba/JleHTHble BO3MOXXHOCTU aTOMOB. CB$si3b 3/71€KTPOHHOM
CTPYKTYPbI MOJIEKYJT C UX FTeOMeTPUUYECKUM CTPOeHHeM (Ha mpumepe CoelMHeHUH
371IeMEeHTOB BTOPOI'O TIepro/a).

[IpeacTaBieHre 0 KOMITJIEKCHBIX CcoeIMHEHUsAX. COCTaB KOMILIEKCHOTO MOHaA:
KOMTIIJIeKcoobpa3oBatesib, JIMTaHZAbl. 3HaueHWe KOMIIJIEKCHBIX —COeqUHEeHUH.
[ToHATHE 0 KOOPAVMHALIMOHHOW XVMUM.

BemlectBa MOJIEKYy/JISIDHOTO W HEMOJIEKY/ISIDHOTO  CTPOeHHUs.  THIIbl
KPHCTa/UTMUeCKUX PeIIETOK (CTPYKTYp) U CBOMCTBA BeLL[eCTB.

ITonsaTne o gucnepcHsix cucreMax. VIcTuHHBIE pacTBOpbI. IIpencraBieHue o
KO/UTOUAHBIX pactBopaxX. Criocobbl BbIpaXkeHHS KOHIIEHTpAllud PAaCTBOPOB:
MaccoBasi [j0J/Is1 BelljeCTBa B pacTBOpe, MOJIsipHasi KOHLieHTpauus. HaceleHHbie 1
HeHacChbIl|eHHbIe PACTBOPBI, PACTBOPUMOCTb. KpucTtasiiorugpartsl.



Krnaccudukaiys 1 HOMeHK/IaTypa HeOpraHuueckux BelecTB. TpuBUabHbIe
Ha3BaHUS OTJeJIbHBIX IpeiCTaBUTEIe HeOPraHWUeCKUX BeleCTB.

Knaccudukanys XMMUUeCKUX peakliiid B HeOpraHW4YeCKOW W OpraHuuvecKou
XAMHWU. 3aKOH COXPaHEHHs MacCChl BeIeCTB; 3aKOH COXPaHEHWsl W TIpeBpalleHUst
SHEPrUM MPU XUMHUUYECKUX peaklusxX. TerioBbie 3(PheKTbl XUMUUECKUX peaki[vu.
TepMoxXrMHUUeCKHe YpaBHEHUS.

CKOpOCTh XMMUYECKOW peaklyy, eé 3aBUCMMOCThb OT pa3/IMuHbIX (PAKTOPOB.
['omoreHHbIe 1 reTeporeHHble peakiuyi. Katanus v kaTanm3aTopsl.

Ob6paTtumbie 1 HeoOpaTUMbIe peaki[uu. XUMHUUeckoe paBHOBecHe. KoHcTaHTa
XAMUYECKOro paBHOBecHs. PakTOpbl, B/WAIOLIME HA TI0JI0KEHHWEe XUMUYEeCKOro
paBHOBECHS: TeMrepaTypa, JaB/ieHWe U KOHL[eHTpalWK BeleCTB, YYaCTBYIOLIUX B
peakuuu. [Tpunoun Jle [laTtenbe.

OnekTposMtiyeckass guccouuanys. CunbHble U c1abble  3/1IEKTPOJIUTHIL.
Crenenp guccoumanuu. Cpefa BOJHBIX pPAaCTBOPOB: KHUC/IOTHAs, HeWTpasbHasd,
njenouHas. Bomopoansiii nokasarens (pH) pactBopa. ['maponu3 coseid. Peakiyu
WOHHOT0 0OMeHa.

OKUC/IUTEeNIbHO-BOCCTAaHOBUTE IbHBIE  peakumu.  CTereHb  OKUC/IEHUS.
Okucivireslb W BOCCTaHOBUTe/b. lIponjecchl OKWC/IeHUMSIT M BOCCTAHOBJ/IEHUS.
BaxkHelilliie OKWCATeNMM W BOCCTAHOBUTEMU. MeToJ 3/IeKTPOHHOrOo OasaHca.
OJ1eKTPO/IN3 paCTBOPOB U pacIljlaBOB BeL|eCTB.

OKCIepUMeHTa/lbHble MeTO/Jbl H3yUeHUsl Bel[eCTB W UX MpeBpalleHuM:
pasjiokeHve TMepoKCHJa BOAOpPOJAa B TMPUCYTCTBUM Karajvd3aTopa, MOZeNu
KPUCTa/I/TMUeCKUX PelIfTOK, TTPoBeJieHre peakiuii MOHHOTO 0OMeHa, ompe/esieHre
cpeAbl pacCTBOPOB C TMOMOLbI0 WHAWKATOPOB, H3yUYe€HHEe BJIUSHUS Pa3/IMYHbIX
(akTOpOB Ha CKOpPOCTh XUMHUECKOM peaklUu U TO0JIO)KeHWe XUMHYEeCKOro
paBHOBECHUSI.

Heoprannueckas Xumus.

[Tonoxxenne HemeTtamioB B Ileproguueckor cUCTeMe  XMMHUUYECKHX
ynemeHToB [I.M. MeHeneeBa 1 0COOEHHOCTH CTPOEHMs] MX aTOMOB. Pu3nueckre
CBOMCTBA HEMETa/IOB. AJVIOTPONUS HEMETA/UZIOB (Ha mpUMepe KUCI0pPOAa, Cephl,
docdopa u yriepoza).

Bogopoa. Ilonyuyenue, ¢u3myeckve U XUMHUYECKHMe CBOWCTBA: PeaKLUU C
MeTa/ulaMd U  HeMeTa//laMM, BOCCTaHOBUTE/bHble CBOMCTBA. ['MApUABL
Tor/MBHBIE 3/IEMEHTHI.

[anorensl. HaxoxaeHue B MpHpoje, CrOCOObI To/yueHusi, pusnueckrie U
XUMHYECKHEe CBOWCTBA. ['amoreHoBOAOpOAbl. BakHeline KUC/I0pOACOAep Kallye
coe/lMHeHUsI rasoreHOB. JIabopaTopHble ¥ MPOMBIILIEHHbIE CIIOCOObI TIO/TyUeHUs]
rasioreHoB. [IpriMeHeHre raoreHoB U UX COeJMHEHUM.



Kucsopos, o3oH. JlabopaTopHble W TPOMBIIIEHHBIE CIIOCOOBI TTOTyUYeHUS
Kuciopoga. dusnueckue U XMMUUYECKHWe CBOMCTBa M MpPHUMeHeHUe KUCIopoZa U
030Ha. OKCUbI ¥ TIePOKCUBI.

Cepa. HaxokgeHwe B Tmpupoje, CIIOCOOBI TOMydeHUs, (u3nueckre u
xumuueckde cBouctBa. CepoBogopos, cynabduabl. Oxcup cepbi(IV), okcup
cepbl(VI). CepHucrass ¥ cepHasi KHACAOTBI M uX cod. OcoOeHHOCTH CBOMCTB
cepHoOU KUC/IOThI. [IpriMeHeHre cephl U eé coeiUHeHU.

A3oTr. HaxoxjeHue B mpupojie, CrocoObl mMoayueHusi, Qusnyeckue WU
XMMUUeCKre CBOUCTBA. AMMUaK, HUTpuZAbL. OKCH/IbI a30Ta. A30THUCTast U a30THas
KUCJIOTBI ¥ X coii. OCOBEeHHOCTH CBOMCTB a30THOM KUC/IOTHL. IIpriMeHeHMe a3oTa
U ero coefiIMHeHU. A30THbIe yj00peHws.

dochop. HaxoxzaeHve B Tipupojie, Criocobbl monyueHus, (Gusndeckue u
xuMUueckre cpoMctBa. Pochduapl U pochuH. Okcugsl docdopa, dochopHas
KuciotTa U eé conu. IlpumeHeHue Qocdopa u ero coesuHeHuii. PocdhopHbie
yI00peHwusl.

Yrnepos, Haxo)KJeHWe B TIpUpojie. AJIIOTPOIHbIe  MOAW(MUKALIUM.
dusnyecke W XUMUYECKHWe CBOWCTBA TIPOCTBIX BeIeCTB, 00pa30BaHHBIX
yrnepogom. Okcup yraepoga(ll), okcup yrimepopa(lV), yronpHasg kKuciaora U eé
COJIU. AKTUBUDOBaHHBIM yrosb, afgcopbuus. dysnepeHsl, rpadeH, yriepoHbie
HaHOTPYOKU. IIpriMeHeHre TIPOCTHIX Bell[eCTB, 0Opa30BaHHBIX YTepO/IOM, U €ro
CcoeIMHeHUH.

Kpemuuii. HaxoxzaeHre B TIpHUPO/Jie, CMOCOOBLI TOJydyeHUs, (Gu3nueckue Hu
xuMUueckre cBorcTBa. Okcup, kpemHusi(IV), kpeMHUeBasi KWUC/IOTa, CUIUKATHI.
[TprMeHeHVe KpeMHUs U ero coefiuHeHH. CTeK/I0, ero rnoyuyeHue, BUJbl CTeK/Ia.

[Tono>xenue MmetanioB B [lepuoanueckou cucTeMe XMMHUUECKHUX 3/IEMEHTOB.
Oco06eHHOCTH CTPOeHHUsI 37eKTPOHHBIX 000/104eK aTOMOB MeTa/uioB. OO1ie
¢du3nUecKre CBOWCTBA MeTa/uioB. [IpuMeHeHWe MeTa/l/ioB B OBITY U TeXHUKE.
CniaBbl MeTaslIoB.

ONeKTPOXUMUYECKUN psifi HarpsbkeHuid MmetayioB.  OO6rue  criocoObl

MOy YeHust MeTaJl/IoB: TUIpOMeTallyprusi, MMPOMeTaLTyprus,
y/ieKTpoMeTa/uiyprusi. [loHATHe o Koppo3ud MeTasioB. CrocoObl 3alUThl OT
KOPPO3UH.

OOmiass xapakTepucTHKa MeTa/sioB [A-rpynmbel [leproanueckoid CHCTEMBbI
XMMUUECKHUX 3jieMeHTOB. Hatpuii W Kaaui: TionyueHue, Gusdueckue U
XUMHUYECKHEe CBOMCTBA, IPUMEHEeHHe TPOCTHIX BEIeCTB U UX COeIMHEHUM.

O61ias xapakrepuctika MeTaiioB IIA-rpymmel Ilepuogmnueckoil CHCTeMbI
XUMUYECKHUX 3/IEMEeHTOB. MarHuyd W Ka/lbLWW: T0o/lyyeHWe, (U3UYEecKhe W
XUMHYECKHe CBOMCTBA, NPUMEHEHWe TPOCThIX BeL|eCTB M WX COeJVHEeHUU.
JKEcTKOoCTh BOJbI M CIIOCOOBI €€ yCTpaHeHusl.



AnOMUHUI: TI0Oy4YeHUue, pu3nueckre U XUMUUYeCcKre CBOWCTBA, PUMeHeHHue
MPOCTOTO BellleCTBa M €ero coeguHeHWW. AmdoTepHble CBOWCTBA OKCUZA U
TUIPOKCH/IA alFOMUHUS, TUAPOKCOKOMILIEKChI aTFOMUAHUSI.

OOijasi  xapakTepucTHKa MeTa/uioB To6ouHbix moarpyrm  (b-rpymm)
[Teproueckol cuCTeMbl XUMUUECKUX 37IEMEHTOB.

dusrueckre U XMMUUECKHe CBOMCTBA XpOMa U ero coefuHeHui. OKCUIbI 1
rugipokcuabl xpoma(ll), xpoma(Ill) u xpoma(VI). Xpomatbel U AuUXpoMaThl, UX
OKHMCUTeNbHbIe CBOMCTBA. [TonyueHre v mpuMeHeHUe Xpoma.

dusrueckre M XUMHYECKHe CBOMCTBA MapraHia W €ro COeJUHEeHUH.
Baxnenie coenquHenusi wapradua(ll), wmapranua(IV), wmapranua(VI) wu
maprasua(VII). IlepmanrasHar Kanusi, ero OKAC/IUTe/IbHbIE CBOUCTBA.

dusrueckre ¥ XMMUUECKHe CBOKCTBA >kere3a U ero coefuHeHui. OKCUAPI,
rugipokcuabl U conu xxene3a(ll) u xenesza(Ill). TTonyueHre 1 nprMeHeHUe Keme3a
Y ero CIJIaBOB.

dusrueckre U XMMHAUYeCKUe CBOMCTBA MeJu U eé coefuHeHuu. [lonyueHre u
TipUMeHeHre MeJu U e€ CoeJUHeHHUH.

LyuHK: monmyuyeHue, (PU3MUYECKUe W XHUMUUYECKUe CBOMCTBAa. AMdOoTepHbIe
CBOMCTBa OKCH/Ia U TUJPOKCHA LIUHKA, TUAPOKCOKOMILIEKChI LIMHKA. [IpumeHeHue
LMHKA U ero CoeIMHeHUH.

OKCrepuMeHTa/lbHble MeTOJbl H3yueHus BelleCTB W WX MpeBpallleHuM:
u3yueHue 00pasl[OB HeMeTa/l/IoB, TopeHue cephbl, ¢docdopa, >kene3a, MarHus B
KUC/IOpOJle, H3yuyeHUe KOJUleKiud «MeTa/uibl U CIJIaBbl», B3aUMOJIENCTBUE
I[eJIOYHBIX M I1]eJI0OYHO3eMe/IbHBIX MeTas/uIOB C BOJOU (BO3MOXXHO HCII0/Ib30BaHVe
BH/leOMaTePUaIOB), B3aMMOJENCTBYE LIMHKA U ’Keje3a C pacTBOpaMy KUCJIOT U
111e/i0Uel, KaueCTBeHHbIe peakKl|MM Ha HeopraHuyeckre aHUOHbI, KaTUOH BO/0PO/ia
M KaTUOHbl MeTa/I/IOB, B3aWMOJENCTBUE THUJAPOKCUAOB aJIOMUHUS U LMHKA C
pacTBOpaMU KHUCJIOT U Le/louel, pellleHre 3KCIepUMeHTalbHbIX 3ajad Mo TeMam
«[anorensl», «Cepa u eé coemuHeHUs», «A30T U ¢Gochop M HUX COeAUHEHUS»,
«MeTasbl TJIaBHBIX MOATPYII», «MeTasibl TOOOUYHBIX MOATPYII».

XUMMA U )KU3Hb.

Posib xuMuM B 00ecrieueHUM yCTOMUMBOIO pa3BUTHS desioBeuecTBa. [ToHsTHE
O HAyuUHbIX MeTOJax I[I03HaHWSI W METOJOJIOTMM Hay4yHOro MCC/IelOBaHus.
HayuHble NpUHLIMIBI OpraHyu3alii XUMHUYeCKOro Npou3BoCTBa. [IpoMebliiieHHbIe
Croco0bl TIOTyueHUsT BaYKHEHUIINX BellecTB (Ha MpuUMepe MPOU3BO/CTBA aMMHaKa,
CepHOM KUC/IOThI, MeTaHos1a). [IpoMbIlIeHHbIe CIIOCOObI TIOJyUeHUsT MeTaslyioB U
CrUIaBOB. XMMHYECKOe 3arpsi3HeHHe OKpY’Karolllel Cpefbl U ero Moc/e/CTBUS.
Posib xumuK B 00ecrieueHUH SHePreTHYeckoi 6e30macHOCTH.

XvMHS UM 3[0pOBbe 4eyioBeKa. JlekapcTBeHHble cpejcTBa. [IpaBuia
WCII0/Tb30BaHUs JIeKapCTBEHHBIX TpernapaToB. Po/ib XMMyY B pa3BUTUM MeJULIVHBI.



XWMUSI TIUIIHA: OCHOBHBbIE KOMIIOHEHTHI, THIIeBble 006aBKU. Ponb xumun B
obecrieueHHY TIUITEBOM Oe30MMacCHOCTH.

KocmeTtnueckue u mapdromMepHble cpezicTBa. beiToBasi xumus. [IpaBuna
6e30mMacHOr0 HCIIO/Ib30BaHUsl TperapaToB OBITOBOM XWUMHH B TIOBCeHEBHOM
JKUA3HU.

XyMUSI B CTPOUTE/ILCTBE: Ba)KHEUIIIME CTPOUTE/IbHble MaTepuasbl (LIeMeHT,
0eToH).

XuMUs B ceIbCKOM X03siiicTBe. OpraHnuyecKre ¥ MUHepasibHbIe yI00peHws.

CoBpeMeHHbIe KOHCTPYKLIMOHHbIE MaTepuasbl, KpacKu, CTEKJI0, KepaMUKa.
Martepuassl A5 3/ieKTpPOHUKU. HaHOTeXHO/10Tuu.

PacuéTHblie 3a7aum.

PacuéThl: Macchl BelljeCcTBa WM 00BEMa Ta30B MO W3BECTHOMY KOJHUUYECTBY
BeIIleCTBa, Macce WX O0bEMY OJHOTO M3 YUaCTBYIOIIMX B PeaKI[UH BeIIeCTB,
Macchl (006BEMa, KO/MUYECTBA BeI|eCTBAa) IMPOAYKTOB peakKI[dH, eC/id OJHO U3
BeII[eCTB MMeeT TMpHUMecH, Macchl (00BEMa, KOJMUECTBA BeIIeCcTBa) ITPOAYKTA
peakiuM, ecIu OJHO M3 BelecTB JaHO B BHJe pacTBopa C OMNpeAeeéHHOU
MacCOBOM [lo/ield pacTBOPEHHOIO BellleCTBA, MAaCCOBOW [I0JIM W MOJISPHOM
KOHLIEHTpAal[MM BellleCTBAa B pPAacTBOPe, [AOJY BbIXOAA TMPOJAYKTA PeakUUu OT
TeOpPeTUYeCKU BO3MOKHOTO.

MexnpeaMeTHble CBA3U.

Peanu3aiiusi  MeXXIpeJMeTHbIX CBsi3ell TMpu  u3yueHUM 0Ouelt u
HeopraHuyeckord XvMuM B 11 Kjacce OCyIecTB/IsSIeTCS Uepe3 UCM0J/Ib30BaHUe Kak
00IIMX eCTeCTBeHHO-HAaYUHBIX TIOHATHMN, TaK W TIOHATHMN, TIPUHATHIX B OT/ETbHBIX
rpe/iMeTax eCTeCTBeHHO-HAayUYHOr0 1[MKJIa.

OO011re ecTeCTBeHHO-HayUHbIe TTOHATHS: sIBJIeHUe, HAyUHbIN (haKT, TUTIOTe3a,
TEOpHsi, 3aKOH, aHa/Ii3, CUHTe3, KjacCUhUKALUs, TTePUOJUUHOCTL, HabsogeHue,
v3MepeHre, SKCIeEPUMEHT, MO/ie/Tb, MOJIeJIMPOBAaHUE.

du3nkKa: Marepusi, MUKDOMHUD, MAaKpOMHUD, aTOM, 3J€KTPOH, MPOTOH,
HEWTPOH, WOH, U30TOMbI, PaJUOaKTUBHOCTb, MOJIEKYJIa, SHEPTEeTUYECKUN YPOBEHb,
BeIIleCTBO, Teno, O0BEM, arperaTHoe COCTOsSIHME BeIl[eCTBa, HAeaSbHBbIA ras3,
¢dur3nueckre BeTMUUHbI, eAUHULbI U3MePeHUs], CKOPOCTb, SJHEpPrusi, Macca.

buonorus: KneTka, opraHusm, 3kKocrcrema, buocdepa, MeTabomM3M, Makpo-
Y MUKDO3JIeMeHThbI, OeJTKU, >KUPbI, YI/IeBO/bl, HYK/I€MHOBbIE KUC/IOThI, (JepMEeHTHI,
TOPMOHBI, KDYTOBOPOT BellleCTB U MOTOK SHEPTUM B SKOCUCTEMAX.

['eorpadusi: MuHepasibl, TOPHbIE TIOPO/bI, MOJIE3HbIE MCKOIaeMble, TOTUIUBO,
pecypcel.

TexHoMOrus: XuMHUUYecKasi NPOMBILIJIEHHOCTb, METa/ulyprusi, CTPOUTEe/TbHbIe
Marepuasbl, CeIbCKOX03IMCTBEHHOE MPOWU3BO/CTBO, MHUILEBasi MPOMBIIIEHHOCTD,
dapmaljeBTUUECKast TPOMBIIIEHHOCTb, TIPOU3BO/ICTBO KOCMETHUYECKUX



rpernaparoB, IMIPOM3BOACTBO KOHCTPYKIJMOHHBLIX MATE€PHUA/IOB, 3JIEKTPOHHAA
MPOMBII/IEHHOCTb, HAHOTEXHOJ/IOI'MH.



I[INTAHAPYEMBIE PE3YJIBTATBI OCBOEHUSA I[TPOI'PAMMEI 10 XUMUN
HA YI'TYBJIEHHOM YPOBHE CPEIHEI'O OBIIEI'O OBPA3SOBAHNA

JINUHOCTHBIE PE3YJ/IbTATBI

B COOTBeTCTBUM C CHUCTEMHO-/IeSITeTbHOCTHBIM TIOAXONOM B CTPYKTYpe
JTMYHOCTHBIX pe3y/bTaTOB OCBOEHUs TMpeaMeTa «XHMHsS» Ha YPOBHE CpeJHero
obmiero oOpa3oBaHusi Bblle/IeHbl  CJIeIVIOIIMe COCTaBJISIIOLIMe: OCO3HaHUe
00yuarolMUCs POCCHUHCKON TPaKAAHCKOW HWAEHTUUHOCTUA; TOTOBHOCTh K
CaMOpPa3BUTHIO, CAMOCTOSITEJTLHOCTA M CaMOOTIpe/ie/IeHUI0; Ha/Tnure MOTHUBALIUU K
0o0y4eHHMIO; TOTOBHOCTb U CITOCOOHOCTb OOYYarOI[UXCS PYKOBO/ICTBOBAThCS
NMPUHATBIMKU B 00lljecTBe TIpaBWIaMd U HOPMaMH TIOBe[leHHs; HaJuuue
TIPABOCO3HAHUS, IKOJIOTUUECKOU KyJ/IbTYPbI; CTOCOOHOCTh CTaBUTh 1e/Id U CTPOUTD
YKU3HEHHbIe TI/IaHBbl.

JINUHOCTHBIE pe3y/bTaTbl OCBOEHWsS TpeAMeTa «XUMUS» OTPaKaroT
cOpMHPOBAHHOCThL OIbITa T[I03HaBaTe/bHOW M TIPAaKTUUeCKOM [esaTelbHOCTH
oOyuaroluXxcs B Mpoliecce peasn3alyyd 00pa3oBaTe/bHOM [lesiTeTbHOCTH.

JIMUHOCTHBIE pe3y/bTaTbl OCBOEHHWS IpeAMeTa «XHMHs» OTPakaroT
cchOopMHPOBAHHOCTh OIbITa TI03HABaTeMbHOW U TIPAKTUUECKOW J1eATebHOCTH
o0yuaromuyxcsi B mpoliecce peanu3alud 0Opa3oBaTebHOM /1eATeJIbHOCTH, B TOM
yKc/ie B YaCTH:

1) rpa)k/JaHCKOTr0 BOCIIUTAHUA:

0CO3HaHHs1 00yUaroIMMUCS CBOMX KOHCTUTYLIMOHHBIX TIPaB U 00s3aHHOCTEH,
yBa)keHUsI K 3aKOHY Y TIPABOTIOPSIIKY;

Mpe/ICTaB/IeHUsT O COIMA/JLHBIX HOPMax W TIpaBWIaX MEeXIUUYHOCTHBIX
OTHOIIIEHUH B KOJIJIEKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPUECKOM [IeITeIbHOCTH TP CO3JaHHUH
yueOHBIX TPOEKTOB, pellleHrnH yueOHBIX W IM03HaBaTeIbHBIX 3afiau, BBLIMOTHEHUU
XUMHUUECKUX IKCTIePUMEHTOB;

CIIOCOOHOCTH TOHWMAaTh W TIPUHUMATh MOTHBBLI, HaMepeHUs, JIOTUKy U
apryMeHThI IPYTUX TIPU aHa/M3e Pa3/InyHbIX BUIOB yueOHOM! JesTe/IbHOCTH;

2) IaTPMOTUYECKOT0 BOCITUTAHUS:

I[EHHOCTHOTO OTHOIIIEHHSI K WCTOPUUECKOMY W Hay4yHOMY HacC/eIuio
OTeUeCTBeHHOW XUMHH;

yBa)KeHHUsI K TIPOI[eCCY TBOpYECTBAa B 00/IaCTH TEOPUM W TPAKTHUECKOIO
TIPWIOXKEHUSI XWUMHH, OCO3HAaHHS TOrO, UTO JaHHble HAyKd €eCTb pe3yJ/bTaT
JUTATEeNIbHBIX ~ HAaOMIOfIeHW, KPOTOT/IMBBIX  JKCIEPUMEHTA/bHBIX  TTOMCKOB,
TIOCTOSTHHOTO TPY/la YUEHBIX U IMPAKTHKOB,;



VMHTepeca W TI03HABaTe/JIbHbIX MOTHBOB B TIOJYyU€HUUM M TOC/AeAYIOLIEM
aHa/iM3e WHGOPMAI[MK O TIePeIOBBIX [OCTWKEHUSIX COBPeMEHHOUW OTeueCTBeHHOMN
XUMUH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCITUTAHUS:

HPABCTBEHHOI'0 CO3HAHUsI, 3TUUYECKOT0 MOBeJeHHUS;

CIIOCOOHOCTH OIleHWBAaTh CUTYallMH, CBSI3aHHbIE C XUMHUUECKUMHU SIBJIEHUSIMH,
Y TIPUHMMATh OCO3HAaHHbIE pellleHus, OPUEeHTUPYSICh Ha MOpa/IbHO-HPAaBCTBEHHBIE
HOPMBI U 1[eHHOCTH;

TOTOBHOCTH OIL|eHWBaTh CBOE TOBeJieHWe W TIOCTYIKW CBOWIX TOBapHileid C
TO3UI[MM HPABCTBEHHBIX W TIPABOBBIX HOPM W C YUYETOM OCO3HAHUS TIOC/Ie/ICTBUN
TOCTYTIKOB;

4) popMmupoBaHus Ky/IbTYPbI 3/[0POBbS:

MOHMMaHHUsI 1IeHHOCTel 370poBoro U 0Oe3oracHoro oOpa3a O KM3HH,
HeoOX0JUMOCTHA OTBETCTBEHHOTO OTHOILLEHUSI K COOCTBEHHOMY (PU3NUYECKOMY U
TICUXUYECKOMY 3/10POBBIO;

cobmrofeHrs TipaBua 6Ge3oracHoro ooOpalljeHHsI C BeljecTBaMd B OBITY,
MOBCeJHEBHOM >KU3HH, B TPYJOBOU [1eATE/IbHOCTH;

MOHWMAaHWs LEHHOCTA TIpPaBW/I WHAWBUYaJbHOTO U  KOJUIEKTUBHOTO
6e30macHOro MoBe/IeHUsI B CUTYALUsIX, YTPOKAIOIINX 3/I0POBBIO U KU3HU JIIO/Iel;

0CO3HaHUSI TIOC/Ie/ICTBUI U HETPUSITUS BPeAHBbIX MpHUBbIUeK (yrorpebieHus
aJIKOT0J15l, HADKOTHUKOB, KypeHUs);

5) TPYAOBOI'0 BOCITUTAHUSA:

KOMMYHUKaTUBHOW  KOMIIETEHTHOCTM B  yuyeOHO-MCC/ef0BaTeIbCKOM
JesiTe/IbHOCTH,  OOII[eCTBEHHO  TI0/Ie3HOM, TBOPUECKOW U [IPYruX BUjaX
JesiTe/IbHOCTY;

YCTaHOBKM Ha AaKTMBHOE YyuyaCTHMe B peLIeHWM TpPaKTUUeCKUX 3ajay
COLIMa/IbHOM HarpaB/eHHOCTH (B paMKaxX CBOero K/jacca, IIKOJIbl);

MHTepeca K MPaKTUUeCKOMY M3yueHUI0 npodeccuil pa3imyHoro pofa, B TOM
YuC/le Ha OCHOBe NMPUMeHeHUs peJIMeTHbIX 3HAaHUM 110 XMMUHY;

yBa)keHUs K TPYy/ly, JIFOJsIM TPyZa U pe3yJibTaTaM TPY/I0BOU [1esiTeIbHOCTH;

FOTOBHOCTM K OCO3HAaHHOMY BbIOOpY MHAMBHUAYaJbHON TpaeKTOpUU
obpa3oBanHus, Oyayineid npodeccMr W peanu3al[dd COOCTBEHHBIX JXKMU3HEHHBIX
TJIAHOB C YUETOM JIMYHOCTHBIX MHTEPeCcoB, CMIOCOOHOCTeN K XUMUM, UHTEPECOB U
notrpeOHOCTeM 00111eCTBa;

6) 3K0/10rMUecKoro BOCIUTAHUA:

9KOJIOTUYECKH 1[e1eCO00pa3HOro OTHOIIEHWs] K TIPUpOJie KaK MCTOYHUKY
CYLL[eCTBOBAHUS KHU3HU Ha 3eMJie;

MOHMMaHUsI T/I00a/bHOTO XapakTepa JKOJIOTMUeCKUX TpobsieM, BIUSHUS
5KOHOMHYECKHUX TMPOLIeCCOB Ha COCTOsIHKE TIPUPOJHON U COLIMAILHOU Cpe/ibl;



OCO3HaHHS HeOoOXOAWMOCTH WCIIO/Ib30BaHUS [JOCTVDKEHUN XUMHUH IS
pelilieHus1 BOIIPOCOB pPaljiOHAIbHOT'O TIPUPO/IOTIO/E30BaHUS;

aKTUBHOTO HETpUATUS JIeMCTBUM, TIPUHOCSIIMX BpeJ, OKpy»Karollleu
TIPUPOJIHONM Cpejle, YMEeHHsI TPOTHO3UPOBATh Heb/arornpusATHbIE 3KOJ0THUYecKue
TI0C/Ie/ICTBUS TPeATIPUHUMAaeMbIX JeHMCTBUM U TIpe/IoTBpaIiaTh UX;

Ha/IMUUs pa3BUTOr0 SKOJOTHUECKOTO MBIIIL/IeHHs, 9KOJIOTHUeCKOUM KYJ/IbTYPHhl,

OIIbITA AedaTe/IbHOCTH 5KOJIOrMYeCKOU HaIllpaBJ/JIEHHOCTH, YMeEHUA
PYKOBOACTBOBATBCA UMHU B HOBHaBaTEHBHOﬁ, KOMMYHHKEITHBHOIZ nu COHH&HLHOﬁ
IMMpaKTHKe, CII0COOHOCTHU u YMEHHA aKTHBHO IPpOTHUBOCTOATH

W7Ie0JIOTUN XeMOoh0oOuw;

7) e HHOCTH HayYHOT0 TO3HAHMA:

MHPOBO33p€HHs], COOTBETCTBYIOIIIET0 COBPEMEHHOMY YyPOBHIO Da3BUTHUS
HayKH 1 0011[eCTBEHHOM MTPaKTHKY;

MOHUMaHUs CreldUKU XUMUA KaK HayKd, OCO3HaHUS e€é poid B
dbopMHpOBaHUY Ppal[MOHA/TLHOTO HAyUHOTO MBIILJIEHHs, CO3[aHUW 1]eJIOCTHOTO
nipe/icTaB/eHUss 00 OKpYy’KarollleM MHpe Kak O eJMHCTBe MPHUPOZbI U uesioBeKa, B
MO3HAaHUM TIPUPOJIHLIX 3aKOHOMEpPHOCTe U pellleHHd TMpobseM coXpaHeHUs
TIPUPO/ITHOTO PaBHOBECHS;

yOeXXIEHHOCTH B  0COOOM 3HAUMMOCTM XWMHHM JJId  COBPEMEHHOM
L[MBWM3AlL[MK: B €6 T'yMaHHWCTUUYeCKOW HarpaB/eHHOCTH W BaKHOW poOJid B
CO37laHUM HOBOW 0a3bl MaTepuasbHOM KYJIbTYpPbl, B PpellleHUd T100anbHBIX
rpo0sieM yCTOMYMBOIO pa3BUTHUSI uUelOBeYeCTBa — ChIPheBOM, HEpPreTHUeCKOw,
TTUITIEBOM M 9KOJIOTMUeCKOH 0e301TacHOCTH, B pa3BUTUM MeJUIWMHBI, 0OecTrieueHnn
yCJIOBUM YCTIEITHOTO TPYy/a U 3KOJOTUUeCKU KOMGMOPTHOMN XKU3HU KaXK/I0ro ujieHa
o0111eCTBa;

eCTeCTBeHHO-HAayUHOM TIpaMOTHOCTU: TIOHUMaHHs CYIIJHOCTU MeTO/IOB
MO3HAHUS, WCIOIb3yeMbIX B €CTeCTBEHHBIX HayKax, CITOCOOHOCTH HCII0J/Ib30BaTh
ToJiydyaeMble 3HaHUS [Tl aHa/iM3a U 00bsSICHEHUs sIBJIEHUH OKPY>Kalolllero Myupa u
MIPOUCXOAAIIUX B HEM U3MeHeHWM, yMeHUs JielaTb 000CHOBaHHbIE 3aK/TIOUeHHs Ha
OCHOBe HayuHbIX (DaKTOB U WMEIOIUXCS [JJaHHBIX C IIeJIbl0  TIOJyueHust
JIOCTOBEPHBIX BHIBO/IOB;

CIIOCOOHOCTH  CAMOCTOSITEJTBHO UCIIOMb30BaTh XMMWYECKHe 3HaHUS [Jis
pelilieHusi Ipo6JieM B peasbHbBIX KU3HEHHbIX CUTYaLIUsX;

MHTepeca K TT03HaHWI0, UCC/IeIoBaTeTbCKOU JesiTe/IbHOCTH;

TOTOBHOCTH U  CIOCOOHOCTM K  HeIpepbiBHOMY 00pa3oBaHHI0 |
camMoobpa30oBaHWIO, K AaKTUBHOMY IIO/TyYeHHIO HOBBIX 3HaHWW 110 XWUMHH B
COOTBETCTBUHM C KU3HEHHBIMU TTOTPeOHOCTSIMU;

WHTepeca K 0COOeHHOCTSIM Tpy/ia B pa3nuuHbIX cdepax npodeccroHaTbHOU
NesiTeTbHOCTH.



METAIIPEAMETHBIE PE3YJIbTATBI

MertarnipejMeTHbIe pe3y/bTaThl OCBOEHUSI MTPOrPaMMBbl 110 XMMHHU Ha YPOBHE
cpenHero o0111ero o6pa3oBaHys BKIHOYAOT:

3HauMMble  yi1  (GOPMHPOBAHWS ~ MHPOBO33peHHs  OOydarol[uXCs
MEXIUCLUTIIMHAPHBIE (MeXMpeaMeTHbIe) OOIeHayuHble TIOHATHS, OTpakaroIlue
1[e/IOCTHOCTh HAyYHOW KapTHMHBI MHpa W Cleluky MeTO0B TI03HAHUS,
UCTIO/b3YeMbIX B €CTeCTBEHHBIX HayKaxX (MaTepus, BEIleCTBO, SHEprHs, siBIeHUe,
TIPOIIeCC, CUCTEMA, HAYUHbIM (haKT, MPUHLIUII, THIIOTe3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopwsl, UCC/IeflIoBaHue, HabJTIoZieHne, U3MepeHHe, SKCTIEPUMEHT U JIpyTHe);

yHUBepcanbHble yueOHble AelicTBUs (TT03HaBaTebHbIe, KOMMYHUKAaTHBHEIE,

PEery/IsiITUBHBIE), obecrieurBaroILye dbopMupoBaHue (bYHKIIMOHA/ILHOM
IPAMOTHOCTH ¥ COLIMAIbHON KOMITETEHLIUN 00YUarOIUXCs;
CII0COOHOCTH 00yuaroIuXxcs UCII0J/Ib30BaTh OCBOEHHbIe

MEXIUCLUTITMHAPHBIE, MUPOBO33peHUeCKWe 3HAaHUS U YHHBepcajbHble ydueOHbIe
JIeUCTBUS B MO3HABATE/IbHOM M COLIMAIbHOM TIPAKTHKe.

MertarpeiMeTHble pe3y/bTaThl OTPa)kalOT OBJIaJieHhe YHHBepCalbHbIMHU
y4eOHBIMH ~ TI03HABaTe/JbHBIMH, KOMMYHHMKAaTHBHBIMM U  PEeTy/JIATUBHBIMH
JIeMICTBUSIMU.

Ilo3HaBaTe/IbHbIEe YHHBEPCA/TbHbIE YUeOHbIe JeHCTBHSA

1) 6a3oBbIe JIOTHYECKHE e CTBUS:

CcaMOCTOSATe/IbHO  (popMy/MpoOBaTb W aKTyaJu3upoBaTh  Ipobiiemy,
paccMaTpUBaTh €€ BCeCTOPOHHE;

onpejensTb Leau [eATebHOCTH, 3a/laBasi TapaMeTpbl W KDUTEPUU UX
JOCTW)KEeHUSs], COOTHOCUTD pe3y/bTaThbl [esiTe/TbHOCTU C MOCTaBAeHHBIMU LIeJISIMU;

WCIO/Ib30BaTh TP OCBOEHUM 3HAHUW NPUEMBI JIOTUUECKOTO MBbILIIeHUS:
BbIZIEJIATh XapaKTepHble MPU3HAKU TMOHSATHMA M yCTaHaB/IMBaThb WX B3aWMOCBS3b,
MCTI0JIb30BaTh COOTBETCTBYIOL[ME TIOHATHUS /i1 O0BSICHEHUS OT/eMbHBIX (PAKTOB U
SIBJICHUI;

BbIOMpATh OCHOBAaHUS W KPUTEPUH i1 KJaCcCU(HUKALMKA BeIeCTB M
XUMUYECKUX peaki[ui;

yCTaHAaBIUBaTh TPUYMHHO-C/Ie[ICTBEHHbIE CBSI3U MEXAY U3ydyaeMbIMU
SIBJIEHUSIMU;

CTPOUTH JIOTMUECKUe pacCyxeHus (MHAYKTUBHbIe, JeyKTUBHbIE, TIO
aHa/IOTuM), BBISB/ASThL 3aKOHOMEPHOCTU U TMPOTUBOpPEUrsi B pacCMaTpHBaeMbIX
sIBJIEHUSIX, (DOPMYJIMPOBATh BLIBO/IbI U 3aK/IFOUEHUS;

TIPUMEHSITh B MpOLiecce MO3HaHUSI UCMOJIb3yeMble B XUMUU CUMBOJIMYECKHe
(3HaKOBBIe) MO/ie/iH, peobpa3oBbIBaTh MO/ie/IbHbIE TIPeCTaBIeHUs] — XUMUUeCKU
3HaK (CUMMBOJI) 3JIeMeHTa, XuMuyeckas (opmysa, ypaBHeHHE XHMUUECKOU



peakiuy — TIPU pelleHnyd yueOHBIX TT03HABaTeNbHbIX W TMPaKTAYeCKUX 3ajad,
NIPUMEHSTb Ha3BaHHbIE MO/ie/IbHbIe TPeZCTaB/IeHus /Ji BbIIB/IEHUS] XapaKTepHBIX
TIPU3HAKOB M3yUaeMbIX BeIeCTB U XMMUUeCKUX PeaKivil.

2) 6a3oBBIe HCC/Ie0BaTe/IbCKHE AeliCTBUA:

B/a/leTb OCHOBaMHU MeTO/IOB HAy4YHOT'O TIO3HAHWS BeI[eCTB U XUMHUUECKUX
peakiuu;

dhopMynupoBaTh 11e/11 U 3aflauy UCC/Ie/IoBaHusl, MCTI0/Ib30BaTh MIOCTAaB/IEHHbIE
W CaMOCTOSITeJTbHO C(OpMy/IUpOBaHHbIE BOIPOChI B KaueCTBe WHCTPYMeHTa
TO3HAHUSI U OCHOBBI Jijisi (POPMUPOBaAHUsSI TUMIOTE3bl TI0 MPOBEpPKe TPaBUILHOCTU
BbICKa3bIBaeéMbIX CY>K/I€HU;

B/a/IeTb HaBbIKAMHM CaMOCTOSITe/TbHOTO TUTAHWPOBAHUS U TIPOBeZeHUs
yUeHHUYeCKUX SKCIIePUMEHTOB, COBEPIIIEHCTBOBAaTh YMeHHs1 Hab/rofaTh 3a X0[0M
Mpoljecca, CAMOCTOSATENHHO TIIPOTHO3UPOBATh €ro pe3yJbTaT, (OpMYJIHUPOBAThH
0000111eHUsT ¥ BBIBO/[bI OTHOCUTETLHO /JOCTOBEPHOCTH Pe3y/IbTaTOB UCC/Ie0BaHuS,
COCTaB/IATH 000CHOBAHHBINM OTYET O TIPOZieIaHHOM paboTe;

npuoOpeTaTh OMbBIT yYEHUUECKOW HCC/Ie/IOBaTeIbCKOM U TIPOEKTHOMU
JesiTeTbHOCTH, TPOSIBJISAITh CIIOCOOHOCTb M TOTOBHOCTH K CAMOCTOSITe/TbHOMY
TIOMCKY METO/IOB pellleHHsl TPaKTUUYeCKUX 3ajlayu, IIPUMEHEHHUIO0 Ppa3/IUuHbIX
MeTO/IOB ITO3HaHUSI.

3) pabota c undopmarueii:

OPHEHTHPOBATbCS B pa3MUHbIX WCTOUYHMKAX HHGMOpMalmyd (HayuyHO-
TOMy/IsIpHasi  JIdTepaTypa XWMWYECKOTO COJiep)KaHus, CIIpaBOYHble TI0Co0wUs,
pecypcbl VIHTepHeTa), aHa/M3UpOBaTh MHGOPMAIMIO pa3/IMUHbIX BUOB U (hopm
Tipe/ICTaB/IeHuUs], KPUTHUUECKU OLIeHHBAaTh eé JIOCTOBEPHOCTh U
HEeTIPOTUBOPEUUBOCTH;

dbopMy/iMpoBaTh 3ampoChkl ¥ MPUMEHSITh pa3/MyHbie MeTOZbl TIPU TIOUCKe U
orbope wuHbOpMaIK, HeOOXOAWMMOW [Jid BBINOJHEHUS YueOHBIX 3azau
OIlpeJie/IEHHOI'0 TUIIA;

npuoOpeTaTh OIBIT MCMOJb30BaHUS HWHGOPMAIIMOHHO-KOMMYHHUKATUBHBIX
TeXHOJIOTUN U Pa3/TMUHbIX TTOUCKOBBIX CHUCTEM;

CaMOCTOSITE/ILHO ~ BBIOMpaTh  OMNTHUManbHY0  (OpMy  TpeZCTaB/IeHHs
nHbopMaluu (cxembl, TpadyKH, AUarpamMmbl, TabIUIbI, PUCYHKH U IDYTHE);

WCTIO/Ib30BaTh HAyUHBIM SI3bIK B KadecTBe CpeAcTBa mpu pabore c
XUMUUYECKONW HWH(opMalMell: NpUMeHSTh MeXIipeAMeTHble (pusnueckve U
MaTeMaTUueCKue) 3HaKU U CUMBOJIbI, popmy/ibl, abOpeBHaTyphl, HOMEHK/IATYPy;

HCII0/Ib30BATh 3HAKOBO-CHMMBOJ/IMYECKHE CPe/iCTBad HAlVIAAHOCTH.

KoMMyHUKaTHBHbIE YHUBEPCA/IbHbIE yueOHbIe eiiCTBUA:



3a/jaBaTh BOMPOCKI TI0 CYILIeCTBY 00CYy>KJaeMoU TeMbl B X0/le Araiora u/uam
JVCKYCCHH, BbICKA3bIBaTh U, (POPMYyIUPOBATh CBOU TPeAJIOKEHUST
OTHOCHTE/TbHO BBITIO/THEHUS TIPE/IJIOKEHHOM 3a/1aui;

BBICTYTIaTh C TIpe3eHTaldell pe3y/bTaTOB T03HABATE/bHOU [esiTeIbHOCTH,
TOJTyUeHHBIX CaMOCTOSITE/TbHO UJIH COBMECTHO CO CBEPCTHUKAMHU MPH BBITOTHEHUU
XUMHUUECKOI'0 SKCIIePUMEHTa, MPaKTUUeCKOW pabOThl 10 MCC/IeI0BAaHUIO CBOMCTB
M3yJyaeMbIX BeIeCTB, peain3alid yueOHOro mpoeKTa, ¥ (OpMy/JIMpPOBaTh BBIBObBI
10 pe3yJbTaTaM ITPOBEEHHBIX WMCCAeJ0BAaHUN IMyTEM COTJIaCOBAHMS TO3UIUN B
xojie 00CcykaeHus1 1 oOMeHa MHEHUSIMH.

Pery/iaTHUBHBIE YHHUBepPCa/IbHbIE yUeOHbIe JeiiCTBHS:

CaMOCTOSIT€/IbHO TIJIaHUPOBaTh W OCYIECTB/SITh CBOK T103HABATe/bHYIO
JeATe/IbHOCTh, Ompefiesisia €€ 1eld W 3aJayd, KOHTPOJMPOBaTb WU MO Mepe
HeoOXOJUMOCTH KOPPEKTHUPOBaTh TMpeJJjiaraeMblii  aJTOPUTM AEeUCTBUA TIpU
BBITIOJTHEHUM Y4ueOHbIX U WCCAefoBaTeNbCKUX 3afiau, BbIOMpaTh Haunbosee
3¢ heKTUBHBIM CMOCOO WX pelleHdus C Y4YETOM IIOyYeHWs] HOBBIX 3HAaHUW O
Bell[eCTBaX U XUMUUECKUX peaKLUsX;

OCYILIeCTBJISIT CAMOKOHTPOJIb JleSiTeJIbHOCTY Ha OCHOBe CamoaHanu3a u
CaMOOLIeHKH.

IMPEAMETHBIE PE3YJ/IbTATBHI

[TpegMeTHBIE pe3yabTaThl OCBOEHHS TTPOrPaMMBbI 110 XMMHM Ha yT/1y0/6HHOM
YPOBHe Ha ypOBHe cpeZiHero o0ilero obpa3oBaHUs BK/IIOUAIOT creluduueckue
A1t yaeOHOTO TpeaiMeTa « XUMUs» HayudHble 3HAHUSI, YMEHUS U CTIOCOOBI JIeMCTBUM
TI0 OCBOEHHIO, WHTepIIpeTaliud U Mpeo0pa30BaHUI0 3HAHWM, BUBI JeATeTbHOCTH
10 TIOJTyYeHWI0 HOBOTO 3HAHUSI Y TPUMEHEeHWIO 3HaHWW B pa3/WUHbIX yUueOHBIX
CUTYaLUsIX, @ TaK)Ke B PeasibHbIX XKU3HEHHbIX CUTYalUsiX, CBSI3aHHBIX C XUMUel. B
rporpaMme T0 XUMHUU T[peAMeTHble pe3yJbTaTbl TIpe/CTaB/leHbl [0 TojaM
V3yUYeHUsl.

10 KJ/TACC

[IpenmeTHbIe pe3ynbTaTbl OCBOeHUs1 Kypca «OpraHuyeckass XUMUSI»
OTpaXkaror:

c(hOpMUPOBAHHOCTb TPE/ICTAaB/IEHUHA: O MeCcTe W 3HAaueHWW OpraHu4yecKou
XUMHH B CUCTeMe eCTeCTBEHHBIX HayK M e€ ponu B obecrieueHWU YCTOMUMBOTO
pa3BUTHS Ye/IOBeUeCTBa B pellleHuH MPo0/ieM 3KO0JI0rMueckou, SHepreTUueckom u



MUILeBOM 06e30MacHOCTH, B Pa3BUTUU MeAULIMHBI, CO3/JaHUM HOBBIX MaTepHasioB,
HOBBIX HMCTOYHUKOB 9Hepruuy, B obecrieueHHH paLMOHAILHOTO
TIPUPO/IOTIONH30BaHMsl, B (DOPMUPOBAHWUM MHUPOBO33peHUSI U OOIIell KyJIbTyphbI
Yye/ioBeKa, a TakKe 9JKOJIOTUUeCKd OOOCHOBAaHHOTO OTHOILEHUS K CBOEMY
3/I0POBbIO ¥ IPUPOZHOM Cpe/ie;

BJaZIeHUe  CUCTEMOW  XMMHUYECKUX  3HaHWUW, KOTOpas  BKJ/IKOYAeT:
OCHOBOIIOJIArarolyie MOHITUSI — XUMHUYECKUW 3JIEMEHT, aTOM, SI/Ip0 U 3/1eKTPOHHAs
obonouka aroma, S-, p-, d-aToMHbIe OpOWTaMM, OCHOBHOE U BO030Y)KAEHHOE
COCTOSIHUSI aTOMa, TUOpUAM3alMs aTOMHBIX opOuTaned, HOH, MOJIEKY/Ia,
BaJIEHTHOCTb, 3JIEKTPOOTPULIATE/ILHOCTh, CTeNeHb OKUC/IeHUs, XUMHUUeCKasi CBSI3b,
MOJTb, MOJISIPHasi Macca, MOJISIPHbIN 00BEM, YTJIepO/HBIN CKeleT, PyHKLMOHATbHAS
IpyIa, pajvKaa, CTPYKTypHble (opMy/bl  (pa3sBépHYyThbIe, COKpALEHHBIE,
CKeJIeTHble), U30MepUsl CTPYKTypHas W TNPOCTPAHCTBeHHas (reoMeTpUyYeckKas,
onTUUYecKasi), H30Mepbl, TOMOJIOTUUECKU psi[, TOMOJIOTH, YIJIEBOJOPO/MbI,
KUCJIOPOJ- U a30TCoAep)Kalle opraHuyeckrde COeAUHEHUs, MOHOMep, TOJUMeD,
CTPYKTYDHOE 3BEHO, BBICOKOMOJIEKY/ISIDHbIE COeJUWHEHHWs; TeOpWH, 3aKOHbI
(mepuoguueckui 3akoH [I. M. MeHpgeneeBa, Teopusi CTPOEHMSI OPraHUYECKUX
BewjecTB A. M. byT/iiepoBa, 3aKOH COXpaHeHUs1 MacChl BeI|eCTB, 3aKOH COXPaHeHUs!
Y TpeBpalleHusi SHEPruyd TMpU XUMHYECKUX peaklUsiX), 3aKOHOMEPHOCTH,
CUMBO/IMYECKUHN S3bIK XMMWW, MUDOBO33DEHYECKHe 3HaHUf, JeXXallllie B OCHOBe
MOHUMAaHHWsI TIPUUMHHOCTU U CUCTEMHOCTHA XMMMWUECKUX SIBJIEHUM; Mpe/CTaB/IeHus
0 MexXaHW3MaX XHMHUYEeCKUX peakluii, TepMOAUHAMUUECKUX W KHUHeTHUeCKUX
3aKOHOMEpHOCTSIX MX MPOTeKaHus, 0 B3aUMHOM BJIMSIHUM aTOMOB W IPyNI aTOMOB
B MOJIeKy/1ax (MHAYKTUBHBIM U Me30MepHbI 3(@eKThl, opueHTanTsl [ u II poza);
¢akTosOrMUecKre CBeleHUs O CBOMCTBAx, COCTaBe, TOJyYeHUU U Oe30racHOM
WCTIO/Tb30BaHUN Ba)KHEWIINX OpPraHUUeCKUX BeI[eCTB B OBITY U TPaKTUUeCKOU
JesiTeNTbHOCTU yeJsiOBeKa, 0[0)i1170:¢ Hay4HbIX TIPUHLUIIAX
XUMHUeCKOT0 TIPOM3BO/ICTBA (Ha MpuMepe TTPOM3BO/[CTBA MeTaHO/a, TepepaboTKu
HeTH);

chOpPMUPOBAHHOCTb YMEHHWM: BBISIB/STh XapaKTepHble TPU3HAKW TOHSTHUH,
yCTaHaB/IMBaTh WX B3aUMOCBSI3b, WCIO/b30BaThb COOTBETCTBYIOLME TIOHSITHUSI TIPU
OMMCaHWUU COCTaBa, CTPOEHUSI U CBOMCTB OpraHUUYeCKUX COeIMHEHUN;

c(hOpMHPOBAHHOCTb YMEHUM:

WCI0/Ib30BaTh XMMHUUYECKYI0 CUMBOJIMKY [Jisi COCTaBJeHUs] MOJIEKYISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAILIEHHBIX U CKeJIeTHbIX) (POPMYJ/T OpraHUYeCcKrUx
BeLL[eCTB;

COCTaB/IATh YpaBHEHHsI XMMHUUYECKUX Deakl[Mid M pacKpblBaTb WX CYL[HOCTb:
OKHC/IUTE/IbHO-BOCCTAHOBUTEBHBIX ~ peakLyMd  TOCPeJCTBOM  COCTaBJIEHUS
3JIEKTPOHHOTO 0asaHca 3TUX peakluid, peakiuii HOHHOTO OOMeHa IyTéM
COCTaB/IEHUSI UX TOJTHBIX U COKPAILEHHBIX MOHHBIX YDaBHEHUI;



W3rOTaB/IMBaTh MOJEIN MOJIeKYJl OpraHU4YeCKUX BellecTB /i WUIKOCTpaLuu
VX XMMHUYECKOr'0 U MPOCTPAHCTBEHHOI'0 CTPOEHNS;

cOpMUPOBAHHOCTb YMEHUW: YyCTaHaB/MBaTh TMPUHA/JIEKHOCTb U3yUYeHHbIX
OpraHuWYecKrMx BelJeCTB [0 MX COCTaBy U CTPOEHUID K OmnpeAenéHHOMY
K/IacCy/Tpymrie COeJUHEHWH, [JaBaTb WM Ha3BaHUS 10 CHUCTeMaTUUYeCcKOu
HoMeHKnaType (IUPAC) v mpuBOAuTh TpUBUA/IbHbIE Ha3BaHWS [Ji OT/AEeIbHBIX
ripe/iCTaBUTe/Ie OPraHUYeCKUX BeIecTB (3TW/eH, alleTU/eH, TOIYyOJ, TJIMLEepUH,
STUJIEHTJIUKO/b, (eHos, dopManbierusi, aueTanblerd/, aleToH, MypaBbUHas
KMCJIOTa, YKCYyCHas KUC/I0Ta, CTeapvuHOBas, OJIEMHOBAs, MaJbMUTHUHOBAsA KHUCJIOTHI,
IJIMLWH, ajlaHuH, MajbTo3a, (PYKTO3a, aHWIWH, AUBUHWUJI, U30IIPEeH, XJIOPOIMpEH,
CTHUPOJ U APYyTHe);

chOpMUPOBAHHOCTbL yMeHHUs OmpeJensTh BUJ, XUMHUUECKOW CBSI3U B
OpraHhuYeCcKuX CoeJVHeHUsX (KOBajleHTHas M WOHHAas CBSI3b, O- M TI-CBSI3b,
BO/JIOPOZHAs CBSA3b);

chOpPMUPOBAHHOCTb YMEHHUSI TIPUMEHSITb TI0JI0’KeHUsSI TEeOpUU CTPOEeHUst
opraHuyeckux BermiectB A. M. BytiepoBa i 06bsCHeHUsS] 3aBUCUMOCTH CBOMCTB
Bell|eCTB OT UX COCTaBa U CTPOEHUS;

chOpMHUPOBAaHHOCTb ~ YMEHMM  XapaKTepu30BaTb  COCTaB, CTPOeHWe,
dbu3Myeckue M XUMHUYECKHe CBOWCTBA THUIIWUHBIX TIpeCTaBUTe/Ied Ppa3TMUHbIX
KJ/IaCCOB OpraHWYeCKUX BeLeCTB: a/JKaHOB, LIUK/I0a/IKaHOB, alKeHOB, a/IKaJjJueHOB,
a/IKUHOB, apOMaTUUYeCKUX YIJIeBOJAOPOJOB, CIIUPTOB, aJbJeruzioB, KeTOHOB,
KapOOHOBBIX KUC/IOT, TIPOCTBIX U CI0XHBIX 3(HUPOB, XKUPOB, HUTPOCOEAMHEHUN U
aMWHOB, aMHHOKHUCJIOT, Oe/IKoB, yrieBojoB (MOHO-, [Ou- W TIOJIMCAaxapy/oB),
W/TIOCTPUPOBaTh  T'eHeTUUYeCKYIo CBSI3b  MeXAY  HHMM  YpaBHEHUSIMU
COOTBETCTBYIOIIMX XWUMHWUYECKUX peaklMd C WUCIO0Jb30BAHUEM CTPYKTYPHBIX
opmy;

chOpMUPOBAHHOCTb yMEHUsI TMOATBEPXKAaTh Ha KOHKDPETHbIX MpUMepax
XapakTep 3aBUCUMOCTH PeaKIIMOHHOUW CITOCOOHOCTU OpPraHU4eCcKUX COeIMHEeHU!N OT
KPaTHOCTH W TUIA KOBaJIleHTHOW CBSI3U (O- U T-CBSI3U), B3aUMHOT0 BJIUSIHWSI aTOMOB
Y TPYIIIT aTOMOB B MOJIEKY/1ax;

c(hOpMHUPOBAHHOCTh YMEHUSI XapaKTepyu30BaTb UCTOUHUKHU YTJIeBO/IOPO/HOIO
Celpbsi  (HepTb, TIPUPOAHBIM Tra3, yrojb), CIOCOOBI €ero TiepepabOTKU U
MIpaKTHUUeCKoe TIpUMeHeHHe TIPOIYKTOB TiepepaboTKy;

c(hOpMHUPOBAaHHOCTh BJIa[IeHUSI CHCTEMOU 3HAaHUK O eCTeCTBEHHO-HayUHbIX
MeTO/laX T03HaHUS — HabIIoZeHNH, U3MepPeHUU, MO/Ie/TMPOBAaHUH, YKCTIePUMEHTe
(peasIbHOM U MBICJIEHHOM) U YMEHUSI PUMEHSITb 3T 3HaHKS;

chOpMUPOBAHHOCTh yMeHUs TIPUMEHSATh OCHOBHbIE ornepauuu

MBIC/TUTE/ILHOM JleATeTbHOCTH — aHalu3 W CHHTe3, CpaBHeHue, 0000ieHMe,



CUCTeMaTH3allui0, BbISIBJIEHHMEe MPUUMHHO-CJ/Ie/[CTBEHHbIX CBSI3el — [ijisi U3yueHus
CBOWCTB BeleCTB U XMMUUECKUX peaKLuu;

c(hOpMHUPOBAHHOCTh YMEHUM: BBISIB/IATh B3aMUMOCBSI3b XUMHUUECKUX 3HAHUM C
TOHATUSIMA M TIpe/ICTaBJIeHUSIMU JPYTHUX eCTeCTBeHHO-HayUHBIX TPeIMeTOB /s
Oosee 0CO3HAHHOTO TOHMMAaHHWSI CYIIHOCTH MAaTepPHalbHOTO €eAWHCTBA MHUPa,
WCII0/Ib30BaTh CUCTEMHbIe 3HAHUs MO0 OPraHUYeCKOW XUMHM Jijisi 0OBbsSCHeHUs U
TIPOTrHO3MPOBaHUS SIBJIEHUM, UMEIOIIUX eCTeCTBeHHO-HayUHY0 TIPUPOY;

chOpMUPOBAHHOCTL ~YMEHU: TIPOBOJUTb PACUéTbl 10 XUMUUECKUM
dbopMmysaM ¥ ypaBHEHUSIM XMMUUECKUX peakiuil C MCIoJ/ib30BaHueM (PU3NUecKux
BeMuMH (Macca, OOBEM Ta30B, KOJIMUECTBO BeI[eCTBA), XapaKTepPU3YIOIINX
Bell[eCTBA C KOJWYECTBEHHOM CTOPOHBI: PacyéThl M0 HAXOXKAEHUID XUMHUUYeCKOH
dbopMy/ibl BelljeCTBa MO M3BECTHBIM MAaCCOBBIM [IOJIIM XUMHUYECKUX 3JIEMEHTOB,
TIPOAYKTaM CropaHusi, IVIOTHOCTH ra3000pa3HbIX BeIllecTs;

c(hOpMUPOBAHHOCTb YMEHMI: IPOrHO3UPOBATh, aHA/IM3UPOBATh U OLIEHUBATh
C TIO3MI[MHA  9KOJIOrMYeCcKOM  0e30macHOCTM  TOC/Ie[ACTBUSI  OBITOBOM U
TIPOU3BO/ICTBEHHOM  [leATEe/IbHOCTH uejioBeKa, CBsI3aHHOW C  mepepabOTKOM
Bell[eCTB, UCM0/Ib30BaTh T0/IyUeHHbIe 3HAHUS /IJis IPUHSITUS TPAMOTHBIX pellleHui
1po0/ieM B CUTYaLUsIX, CBSI3aHHBIX C XUMUeH;

chOpMHPOBAHHOCTb YMEHHI: CAaMOCTOSITe/TbHO TIJIAHUPOBAaTb U TIPOBOJUTH
XUMUUYECKUNM JKCIIepUMeHT (ToyueHre M H3yueHHe CBOMCTB OpraHUYecKuX
BeIl[eCTB, KaueCTBEeHHble peaki[iy YTr/eBOAOPO/IOB Ppa3/MUHbIX K/IaCCOB U
KUCJIOPO/CO/iepyKalliuX OpraHWYeCKUX BeIleCTB, pellleHWe 3KCIeprMeHTalbHbIX
3aZlau 10 paclo3HaBaHUIO OPraHWYeCKUX BeLeCTB) C COO/IO/leHHeM TIpaBuUII
Ge3oracHoro obpalieHdsi C BelljeCTBaMM U J1abOpaTOpHbIM 000pPyZOBaHUEM,
dbopMmynupoBaTh lie/ib  UCC/e[OBaHUsl, TMPEJCTaB/IsATb B pas3/iMuHOM (popme
pe3y/bTaThl SKCIIePUMEHTa, aHa/IM3UPOBaTh U OL€HHMBATh UX JOCTOBEPHOCTH;

chopMHUPOBAaHHOCTb YMEHUH:

cobJTr0/1aTh TIpaBU/Ia KOJOTHUYECKU 1[e/1Ieco00pa3HOro roBeieHus: B OBITY U
TPYJOBOU [IeATeJIbHOCTH B LIeJIIX COXPaHEHUsI CBOEro 3/10POBbs, OKpY>Karolleh
TIPUPOJHOW Cpefibl U JJOCTY)KEHUS e€é YCTOMUMBOTO pPa3BUTHS;

OCO3HaBaTb OMAaCHOCTb TOKCHUYECKOrO [JEeUCTBUSI Ha >KUBbIE OpPraHU3MbI
oripeie/IEHHbIX OpraHUYeCKUX BelleCcTB, TIOHUMas CMbIC TTokasaress [T/1K;

aHa/IM3UPOBaTh 11e/1ec000pa3HOCTh TIPUMEHEHWs] OpraHWYeCKUX BeIecTB B
TIPOMBIILIZIEHHOCTH U B OBITY C TOUKH 3peHHs] COOTHOIIIEHHUsI PUCK-TIO/Nh3a;

chOpMHPOBAaHHOCTL YMEHUM: OCYIIeCTB/ATh Ije/ieHarnpaB/ieHHbI TOUCK
XUMHUUeCKOoW H(MOPMaIUY B pa3/IMUHbIX UICTOUHWKAX (HayuHas U yueOHO-HayJHast
JmTeparypa, CpeicTBa MacCoBOW MH(popmaLuu, VIHTepHeT U Jpyrue), KpUTUUeCKH
aHa/IM3UPOBaTh XUMUUECKYI0 WH(MOpMalUio, riepepabaTbiBaTh €€ M HCIO/b30BaTh
B COOTBETCTBUU C ITOCTaBJIEHHOM yueOHOM 3ajauei.



11 KITACC

[TpemMeTHbIe pe3ysibTaThl OCBOeHMs Kypca «OOijas ¥ HeopraHudeckas
XUMMUS» OTPakaroT:

chOpMUPOBAHHOCTL TIPE/ICTAB/IEHU: O MaTepuajbHOM €JUHCTBE MMUPa,
3aKOHOMEpPHOCTSIX W T103HaBaeMOCTH $IBJIEeHUWM TPUPOJbI, O MeCTe U 3HaueHuu
XUMHUM B CUCTEMe eCTeCTBEHHBIX HayK W eé posii B obecriedeHUM YCTOWUYMBOTO
Pa3BUTHS, B PEIIeHWH Ipo0ieM 3KOJOrMUYeCcKOM, SHEPreTUUeCKOWd M IHIIEeBOU
6e30IMacHOCTA, B pa3BUTUU MeAWLIMHBI, CO3[JaHUM HOBBIX MAaTepHa/ioB, HOBBIX
WCTOYHUKOB SHEPryuv, B obecrieueHUM pPALIMOHAJBHOTO MPHPOJOII0/Ib30BaHUS, B
dbopMrpoBaHUM MUPOBO33peHUsT UM OOIeill Ky/JbTypbl Ue/iOBeKa, a TakKke
9KOJIOTMYeCKH O0OOCHOBAHHOT'O OTHOIIIEHUSI K CBOEMY 3/I0POBbI0 U MPUPOJHOM
cpeze;

B/aJ/ileHWe  CUCTeMOW  XUMHUYeCKUX  3HaHUW, KOTopas  BK/HOYaeT:
OCHOBOIIOJ/IArarolye TOHSATHS — XWUMHUUeCKUM 3/IeMeHT, aToM, SIp0 aToMa,
M30TOIIbI, 3/IeKTPOHHAasi 000/10UKa aToma, S-, p-, d-aTOMHbIe OpOUTAa/N, OCHOBHOE U
BO30Y)KJEHHOE COCTOSIHUSI aTOMa, THOpUAM3alusi aTOMHBIX OpOuTanei, HOH,
MOJIeKy/la, BaJIeHTHOCTb,  3/7IeKTPOOTPULIATENIbHOCTb, CTeleHb  OKUC/IeHUs,
XUMUYecKass CBsi3b (KOBaJIeHTHas, WOHHas, MeTasinuecKas,
BOZIOPO/IHAS), KPUCTA/I/IMUecKasi pelléTKa, XWMHUuUecKasi peaklusi, pacTBOD,
3JIEKTPO/IUTBI, HE3JIEKTPOJIUTBI,  3JeKTPOJUTHYeCKass [UCCOLMalus, CTeleHb
JUCCOLMALMKM, BOJOPOAHBIA  TIOKa3aTe/lb, OKUC/IUTE/lb,  BOCCTAHOBUTEb,
TeryIoBOM  3((PeKT XWUMHUYEeCcKOW peakluM, CKOPOCTb XHWMUUECKOM peakluu,
XUMHUUYECKOe PpaBHOBeCHEe; TeOPUM M 3aKOHbI (Teopusl 3JIEKTPOIUTUUECKOU
Juccouyanuy, rnepuoguueckuii 3akoH [|.M. MeHpeneeBa, 3aKOH COXpaHeHUs
MacChl BellleCTB, 3aKOH COXPaHeHUs U TpeBpallleHWs] SHepruu IIpU XUMHUeCKUX
peakiusiX, 3aKOH TMOCTOSIHCTBA COCTaBa BeLeCTB, 3aKOH [eWCTBYIOLIMX Macc),
3aKOHOMEpPHOCTH, CUMBOJIMUECKUM $SI3bIK XUMHH, MHUPOBO33peHUeCcKHWe  3HaHUs,

niexkarue B OCHOBe TIOHUMaHUsl TTPUUMHHOCTH u
CUCTEMHOCTM  XWMUUECKUX SIBJIeHUM; COBpeMeHHbIe TIpe/ICTaBleHUs] O
CTPOEHUHU BellleCTBA Ha aTOMHOM, WOHHO-MOJIEKY/ISIDHOM U HagMOJIEKY/IIPHOM
YPOBHSIX; TIpe/iCTaB/ieHUss O MexaHU3Max XUMUYECKUX peaKLUi,
TEPMO/JMHAMUUYECKUX W  KUHETUYEeCKMX  3aKOHOMEPHOCTSX ux
MpOTeKaHusi, 0 XMMUUECKOM DaBHOBECHH, pacTBOpax W [AUCIEPCHBIX CHUCTEMaXx;
dakTosioruuecKie CBeJleHUsI O CBOWCTBax, COCTaBe, TOJyueHWU U Oe30MacHOM
WCTI0/Tb30BaHUN Ba)KHEHUIITMX HeOpraHWuueCKUX BelleCTB B ObITy U TpaKTUUeCKOM
JesiTe/IbHOCTU yesioBeKa, [0[0)1117h:¢ Hay4HbIX MIPUHIIUIIAX
XUMHUYECKOT0 TIPOU3BO/ICTBA;

chOpMUPOBAHHOCTbL YMEHHUM: BBISIB/SATh XapakKTepHble TPU3HAKU TIOHSTHUH,
yCTaHaBIUBaTh UX B3aUMOCBSI3b, WCIIO/b30BaThb COOTBETCTBYIOIME TOHSITUSI TIPU
OMUCAHUM HEeOpPraHUUeCKUX BellleCTB U UX MpeBpallleHul;



c(OpMHPOBAHHOCTb YMEHUSI MCIO0JIb30BaTh XWUMUUECKYH) CUMBOJIUKY [JIs
coctaBieHuss (oOpMya Bell[eCTB U ypaBHeHWM XUMMWUYECKUX  peakl[ui,
cuctematruyeckyto HomeHK1aTypy (IUPAC) u TpuBuanbHble Ha3BaHUs OT/l@/TbHBIX
BelleCTB;

chOpMUPOBAHHOCTb YMEHMUSI OTIpe/ieJiiTh BaJIeHTHOCTh U CTeleHb OKUCIeHUsT
XUMHUYECKHUX 3JIEMEHTOB B COeJUHEHUsIX, BUJ, XUMUUeCKOW CBsi3U (KOBaJieHTHas,
VOHHasl, MeTa/yInyeckas, BOJOpPOAHas), THUIl KPUCTA//IMUeCKOU peIIéTKH
KOHKDETHOTI'O BellleCTBa;

c(OpMHUPOBAHHOCTb YMeHUsI OOBSCHSATh 3aBUCUMOCTb CBOMCTB BeI[eCTB OT
BUZA XUMWYECKOW CBSI3M U THUMA KPUCTA/UINUECKON peliéTKA, OOMeHHBbIA U
JIOHOPHO-aKLIeTITOPHbIN MeXaHW3Mbl 00pa30BaHUsI KOBAaJIeHTHOMW CBSI3Y;

Cc(OPMUPOBaHHOCTb ~ yYMEHWM:  K/IaCCU(PULMPOBaTh:  HeOpraHUuecKue
BelL[eCTBa 10 UX COCTaBY, XMMUYECKHe peakL|uM M0 pa3/IMuHbIM NpU3HaKaM (YHUCTY
M COCTaBy pearvpyroluX BeLeCTB, TEIJIOBOMY 3((eKTy peakLH, W3MeHEHUIO
CTereHell OKHUC/IeHUs] 3/IeMeHTOB, O0paTUMOCTH, YYacTHIO KaTajau3aTopa W
JpyTHe); caMOCTOSATe/IbHO BbIOMpPAaTh OCHOBAHUS M KPUTEPUU [Jisi KnacCUpUKaluu
M3yuyaeMbIX BellleCTB U XUMUUYECKUX peaKlui;

chOpMUPOBAHHOCTh YMEHUsI pacKpbIBaTh CMBIC/ TIePUOIAUECKOr0 3aKoHa /.
V. MeHieneeBa U IeMOHCTPUPOBATh €r0 CUCTEMATH3UPYIOIIYI0, 0O bICHUTETHbHYIO
Y TIPOTHOCTUYECKYH0 QYHKLIY;

chOpMUPOBAHHOCTL YMEHWW: XapaKTepu30BaTh 3/€KTPOHHOE CTpPOEeHUe
aTOMOB M MOHOB XUMMWYECKHMX 3JIeMEHTOB [epBOr0—YeTBEPTOr0 IepPUO/I0B
[Teppomnueckon  cucremsl .M.  MeHgeneeBa,  WCOOMb3ysd  MOHSTUS
«3HepreTUUeCKre YpPOBHU», «3IHEPreTUYecKhe TMOAYPOBHU», «S-, P-, d-aTOMHBbIE
opbuTtanu», «OCHOBHOe M BO30Y)XIAEHHOE SHepreTHyeckue COCTOSIHUSI aToMax;
OOBSICHSITH 3aKOHOMEDHOCTH H3MeHeHHsI CBOWCTB XWMUUYECKHX 37IeMEHTOB U UX
coefvHeHW MO TmepuojaM U rpynnam Ilepuoguueckon cucremsr [. N.
MeH/ieneeBa, BaJieHTHbIe BO3MOXXHOCTA aTOMOB 3/IEMEHTOB Ha OCHOBE CTPOEHHS
MX 3JIEKTPOHHBIX 000J/I0UeK;

chOpMHPOBAaHHOCTL YMEHMM: XapaKTepu3oBaTb (OMHChIBATh)  OOIIMe
XUMUYECKWe  CBOWCTBA  BeLIeCTB  Pa3/IMUHbIX K/IacCoB,  MOATBEpXKAATb
CyLL[eCTBOBaHME TeHEeTUUYeCKOW CBSI3U MeXX[y HeOopraHM4yeCKMMH BelleCTBaMH C
TIOMOLLbI0 YPaBHEHUM COOTBETCTBYIOLMX XMMUUECKUX PeaKLiu;

Cc()OPMUPOBaHHOCTb YMEHUSI PpacCKpbIBaTb CYIIHOCTb: OKHC/IUTEJIbHO-
BOCCTAHOBUTE/IbHBIX pPeakKIUi MOCpeJCTBOM COCTaBJIeHUs 3JIEKTPOHHOTO OanaHca
3THUX peakLWi; peakiuii MOHHOTO OOMeHa MyTEéM COCTaB/IeHUs] WX TOJHBIX U
COKpAIllEHHbIX ~ WOHHBIX  ypaBHEHWW; peaklUd  TUAPOJIM3a;  peaklyuu
KOMTIIJIeKcooOpa3oBaHus (Ha MpruMepe ruIpOKCOKOMITIEKCOB I[UHKA U a/TFOMUHYSA);



chOpMHPOBAaHHOCTL YMeHUsT OOBSICHATh 3aKOHOMEDHOCTH IIPOTeKAHUS
XUMHUYECKUX peakl[uii C YYETOM WX IHEepreTUUYecKHWX XapaKTepUCTHUK, XapakTep
M3MeHeHUs] CKOPOCTHM XUMHUYECKOM peaklMM B 3aBUCUMOCTA OT Pa3IUuUHbIX
(bakTOopoB, a TakK)Ke XapakTep CMellleHUss XUMUUeCKOTr0 PaBHOBeCHSI 10/ BIUSIHUEM
BHeIIIHUX Bo3/elicTBuili (mpuniur Jle [llaTennbe);

chOpPMUPOBAaHHOCTb yYMEHHs XapaKTepu30BaTb XHWMUUECKHE DeakluHy,
JieXalllie B OCHOBE TMPOMBILIJIEHHOTO TMOy4YeHusi CePHOW KUCJIOThbl, aMMHaKa,
oO1fe HayuHble TIPUHI[UIIBI XMMUUECKUX TIPOU3BOJCTB; 11e/1ec000pa3HOCTh
NIpUMeHeHHsI HeOpraHWYeCKUX BeIeCTB B MPOMBIIUIEHHOCTH U B OBITY C TOUKHU
3peHUs1 COOTHOLLIEHUST PUCK-TTI0/Tb3a;

c(hOpMHUPOBAaHHOCTh BJIaJIECHUS CUCTEMOM 3HAaHUKM O MeTOJax Hay4HOro
MO3HAHUS SIBJIEHWM TpUPOABl — HabsrofeHne, W3MepeHue, Mo/e/TMpOBaHUe,
9KCMEepUMEHT (peabHbIM U MBIC/IEHHBIN), UCIIO/Ib3YEeMbIX B €CTECTBEHHbBIX HayKax,
yMeHUs1 IPUMEHSITh 3TH 3HaHUs MPU SKCIIePUMEeHTalbHOM MCC/eIOBaHUU Bell|eCTB
U 719 OOBbsCHEeHUS XUMHUUYECKUX $SIBJIEHWM, HWMEIOI[UX MeCTO B TIPUPOJe,
TIPAaKTUYECKOM esiTeIbHOCTH YesioBeKa U B TIOBCeHEBHOM >KU3HUY;

c(hOpPMUPOBAHHOCTb YMEHMS BBISIB/ISITH B3aUMOCBSI3b XMMUYECKUX 3HAHWUW C
TIOHSITUSIMA U TIPE/ICTABJIEHUSIMU [PYTUMX €CTeCTBEHHO-HAYUHBbIX MpPeJMeTOB [Jisi
60s1ee 0CO3HAHHOTO TTIOHUMAaHKWSI MaTepPUaJTbLHOTO eJUHCTBA MUPA;

c(hOpMHUPOBAaHHOCTh yMEHUSI TPOBOJIUTb PaCyéThl: C HCI0Jb30BaHUEM
TOHSATUM «MaccoBasi /10/1s1 BellleCTBa B paCTBOpe» M «MOJISIpHasi KOHL|@HTpaLUsI»;
Macchl Bell[eCTBa UM 00bEMA rasa 1o HW3BeCTHOMY KOJIMUECTBY BeIl[eCTBa, Macce
U 00BEMY OJHOTO W3 YUACTBYIOL[UX B peaklud BEIecTB; TeruioBoro 3ddekTa
peakluu; 3HaueHus1 BOJAOPOAHOIO TOKa3aTesisi PAaCTBOPOB KHCJIOT U Ie/loued C
W3BECTHOM CTeTeHbI0 AWCCOIMAlNM; Macchl (00bEMa, KOJIMUecTBa BeIIeCTBA)
MPO/IyKTa peaklydy, ecu OJHO M3 UCXOAHBIX BeleCcTB JaHO B BUjle pacTBOpa C
orpeJenéHHOM MaCcCOBOH /10jieli paCTBOPEHHOTO BEIeCTBA WM JJaHO B M30BITKE
(MMeeT TIpUMeECH); A0/ BBIXOZAA TIPOAYKTa peaklWH; OObEMHBIX OTHOIIEHHMN
ra3os;

c(hOpPMUPOBAHHOCTb YMEHHWH: CAMOCTOSITe/IbHO TUIAHUPOBaTh W MPOBOAUTH
XUMUYECKUA  9KCIlepuMeHT  (TIpoBeZieHHMe  peaklMii  HWOHHOrO  0oOMeHa,
MO/ TBEeP)KJeHe KaueCTBEHHOI0 COCTaBa HeOPraHWYeCKUX BellleCTB, Orpejie/ieHue
cpefibl pacTBOPOB BeIECTB C TIOMOIIbI0 WHAWKATOPOB, HW3yueHWe BJIHSHUS

pPa3MMUHBIX  (PaKTOPOB HAa  CKOPOCTh XHUMHYECKOM peaKIuH,
peilleHHWe SKCIIePUMEHTA/IbHBIX ~ 3aJad 1Mo TemMaM  «MeTamibl» U
«HemeTansbi») c cobmojgeHreM TpaBus  Oe3oracHoro — obOpaiieHusi  C
BelllecTBaMU U jlabopaTopHbIM 000pyZioBaHueM, (HOPMYJIUPOBATh 1e/b
WCC/IeJOBaHUS], TIPE/ICTaB/IATL B pa3IMYHON dbopme pe3y/IbTaThl

3KCIIEPUMEHTAd, dHA/JIM3MPOBATbL M OLIEHMBATb HX JOCTOBEPHOCTD;



copMHUPOBAHHOCTb YMeHUM: COO/I0aTh TIPaBUJIa MOJIb30BaHUSI XUMUUeCKOH
MOCyIoi U JlabopaTOpHLIM 000py/0BaHKWEM, OOpalleHWs C BeleCTBaMU B
COOTBETCTBUM C HWHCTPYKLUSMU TIO BBLITIOJHEHWIO J/1aOOpPaTOPHBIX XUMHYECKUX
OTbITOB, SKOJIOTMUECKU 1iesiecoo0pa3HOro TioBefieHWss B OBbITY W TPyZOBOM
JesiTeTbHOCTU B LIeJISIX COXPAaHEeHWsI CBOEro 370pOBbsl, OKPY’Karollleld TTPUPOAHOU
cpeibl W [OCTMXKEHUsI e& YCTOMYMBOTO pa3BUTHS, OCO3HaBaThb OINACHOCThb
TOKCHYECKOTO JIeHMCTBUS Ha >KMBbIe OPraHM3Mbl OIpeAe/éHHbIX HeopraHUueCcKuX
Bell|eCTB, IOHMMas CMbIC/ nokasaresis [T1K;

c(hOpPMUPOBAHHOCTb YMEHUW: OCYILECTB/SATh Lie/leHanpaB/JieHHbId TMOUCK
XUMHUUYeCKON HH(OpMaI[MK B pa3/IMUHbIX UCTOUYHHKAX (Hay4yHasi ¥ yueOHO-HayuHast
JuTepaTypa, CpeJiCTBa MacCOBOM UH(opMalui, VIHTepHeT U Apyrue), KpUTUUECKU
aHaJIM3UPOBaTh XMMUUECKYI0 WH(hOpMaIUio, repepabaTbiBaTh €€ W MCIOb30BaTh
B COOTBETCTBUU C ITOCTaBJIEHHOM yueOHOM 3ajauei.



TEMATHUYECKOE IVNTAHUPOBAHUWE

10 KVITACC
KoiunyecTrBo uacoB J/IeKTPOHHbIE
Ne HaunmeHoBaHMe pa3/ie/ioB U TeM (uudposBbie)
KontpoabHbie | IIpakTHyeckue
n/n NporpamMMsbI Bcero oOpa3oBare/ibHbIE
padoThI padoThI
pecypchbl
Pa3fien 1. TeopeTnueckue 0CHOBBI OPraHMYeCKOH XUMHU
[IpegmeT oprannyeckou xumuu. Teopusi
1.1 CTp O'iHI/IH 0p raHuyecKux coe I/IHEHI/IfE A.M 8 Bubmmorexa OK
) P P A T https://m.edsoo.ru/d69df650
bytieposa
Wroro 1o paspeny 8
Pa3pen 2. YrieBoaopoabl
21 [IpesenbHbIe yriieBOAOPObl — ajIKaHbl, 5 bubmioreka LJOK
' I[MK/T0a/IKaHbI https://m.edso0.ru/d69df650
99 HenpenenbHble yrieBOgOPOAbI: aJIKEHBI, 14 1 Bubmuoreka LIOK
' aJikaJiieHsbl, aJIKUHBI https://m.edsoo.ru/d69df650
bubmoreka [JOK
2. A
3 poMaTuuecKue yrjieBoAopoAbl (apeHbl) 8 hitps://m.edsoo.ru/d69df650
24 [IpripoHBIE UCTOUHUKHU YTI€BOAOPOJOB U UX 4 bubmmoreka LIOK
' nepepaboTKa https://m.eds00.ru/d69df650
bubmoteka LJOK
2.5 ['anoreHnpounsBoHbIE YII€BOAOPOLOB 4 1 hitps://m.edsoo.ru/d69df650
Ntoro no paspeny 35




Pa3pen 3. Kuciopojgcoaepxainye opraHuuecKye coeiuHeHUus

bubmoteka LJOK
31 CrMpTI. Geron H https://m.edsoo.ru/d69df650
KapOoHubHBIE COeTUHEHMUS: abIeTU/IbI U
bubmoteka LJOK
3.2 KeToHBI. KapboHoBbIe KUCIOTEI. C/I0KHbIE 21
https://m.edsoo.ru/d69df650
5¢gupsl. JKupbl
bubmorteka [JOK
3.3 YTIeBOAE! ) https://m.edso0o.ru/d69df650
Nroro no paspeny 41
Pazpgen 4. A3oTcoepxaiiue opraHHuYecKyue CoOeJUHeHUs
bubmioreka [JOK
4.1 AMyHBI. AMMHOKHUC/IOTHL benku 12 hitps://m.edsoo.ru/d69df650
Uroro nio pasgeny 12
Pa3pen 5. BeicOKOMOJIeKy/IIpHbIe COe{MHeHUs
5.1 BricokoMoneKy/iapHble coeIMHEeHUS 6 Brbmorexa LIOK
) ymp A https://m.edsoo.ru/d69df650
Nroro no paspeny 6
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102




11 KJIACC

KoinuyecTBO yacos JJIeKTPOHHbIE
HaumeHoBaHue pa3/je/ioB U TeM
Ne /it Kourtposibabie | Tpaktuueckue | (1HdpoBsbre)
MporpaMmal Bcero
padoThI padoThI o0pasoBare/bHbIe
pecypchl
Pazpgen 1. TeopeTnuecKkue 0CHOBbI XUMUH
Crtpoenue atoma. [leproanyeckuii 3aK0H
bubmoreka LIOK
1.1 u [leprogrueckas cucteMa XUMUYECKUX 9
https://m.edsoo.ru/2dd57f24
snemeHToB [I. . MenpeneeBa
12 Crpoenue BeirjectBa. MHOroo6pasue 1 1 bubnuoreka LJOK
' BEILeCTB https://m.edsoo.ru/2dd57f24
bubmmoreka [JOK
1. X 1 1
3 HMHIHECKHE Peariii J 3 https://m.edsoo.ru/2dd57f24
Nroro no pasgeny 39
Pazpgen 2. Heoprannueckasi XuMusi
bubmoreka [JOK
2.1 Hemerazmet 31 1 3 https://m.edsoo.ru/2dd57{24
bubmoreka [JOK
2:2 Merabt 23 1 2 https://m.edsoo.ru/2dd57£24
Nroro no paspeny 54
Pa3zpaen 3. XuMuA U KU3Hb
31 Merto/ bl T03HaHUSA B XUMUW. XUMUSA U 9 bubmorteka LJOK
’ JKU3Hb https://m.edsoo.ru/2dd57f24
Ntoro no paspeny 9
OBIIEE KOJIMYECTBO YACOB I10 [TPO'PAMME 102 4 8




MYHUUWNMNAINBHOE ABTOHOMHOE
MYRVLIMMAIIBHOE OBLEOBPA3OBATEJIBHOE

ABTOHOMHOE YYPEX[EHWE - CPEHASA
OBLEOBPA30OBATEJIbHOEOELEOEPA3OBATENLHASA

YUPEXOEHWE - CPEOHAA WKONA »<137
OBLLUEOBPA30OBATEJIbHAAA siBnisitock aBTOpOM 3TOro AOKyMeHTa

i MECTO noanucaHus
LIKONA =137 2026.10.19 08:34:47+05'00'
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