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IMMOSACHUTEJIBHASA 3AIIMCKA

Pabouasi mporpamMma 10 XMMHM Ha YPOBHe cpefHero o0imero oGpa3oBaHUs
pa3pabotaHa Ha ocHOBe DeziepasbHOTO 3akKOHa OT 29.12.2012 Ne 273-®3 «06
obpa3oBanuu B Poccutickoii denmepaiiun», TpeboBaHU K pe3y/ibTaTaM OCBOEHUS
benepanbHOM obpa3oBaTe/ibHOM MPOrpamMMBblI cpeJiHero ob1iero
obpazoBanuss(POIl COO), npexacraBieHHBIX B PefiepalbHOM TOCYZapCTBEHHOM
obpasoBarenpHOM cTtaHzapre COO, ¢ yuérom KoHnenmmu TpernojaBaHus
yuebHOro mpeaMera «XWMHUs» B 00Opa3oBaTe/bHBIX OpraHu3alusx Poccuiickoi
denepalivy, peaqu3yIOIMX OCHOBHble O0Opa3oBaTe/ibHble TMPOrpaMMbl, U
OCHOBHBIX TIO/IOKeHUU «CTparerud pa3BUTUSI BOCOUTaHUS B Poccuiickoun
®egepaumu Ha nepuof a0 2025 roga» (Pacropsbkenuve IlpaButenbctBa PD ot
29.05. 2015 Ne 996 - p.).

XyMUsSI Ha ypOBHe YTryO/IEHHOTO W3y4yeHUs] 3aHMMaeT Ba)KHOe MeCTO B
CHUCTeMe eCTeCTBeHHO-Hay4yHOro oOpa3oBaHus yuamuxcs 10-11  kmaccos.
N3yuenue mipeameTa, peanu3yeMoe B YCIOBUSIX AuddepeHLMPOBaHHOTO,
npoduibHoro o6OyueHusi, Tpu3BaHO oObOecrieunTh 006I[e0Opa3oBaTe/bLHYI0 |
OOITeKY/IbTYPHYIO TIOJTOTOBKY BBITYCKHUKOB IIIKOJIbI, HEOOXOAUMYIO ISl
aflariTal[ii UX K ObICTPO MEHSIFOIIUMCS YC/IOBUSIM JKU3HU B COLIAYyMeE, a TaKxkKe IS
TIPOZIO/DKeHNsT 00yueHusi B OpraHu3alusax MpodeccroHa/bHOTO 00pa3oBaHus, B
KOTOPBIX XUMHUS SIBJIIETCS OJHOU U3 NPUOPUTETHBIX AUCLIUIIVH.

B mnporpaMme 1o XWMHMM Ha3HaueHHWe TMpeAMeTa «XUMUsS» [OydaeT
MoJpOOHYI0  WHTEpIIpeTaldi0 B  COOTBETCTBMM C  OCHOBOTIOJIATaol[AMU
nosioxkeausiMd PI'OC COO o B3auMO0OYCIOB/IEHHOCTH 1le/iel, CO/ep>KaHHus,
pe3ysbTaTOB 00yueHUss U TpebOBaHUN K YPOBHIO TIOATOTOBKU BbITYCKHUKOB.
CBUETENBCTBOM TOMY SIBJISIFOTCSI CJ/ie[lyIOLle BbITIO/IHSIEMble TTPOrpaMMOM T10
XUMUU QYHKLIUU:

e uH(OPMAIIMOHHO-MeTOiUYeCKasi, peajsu3alds KOTOpOW obecrieunBaeT
ToJiyueHue TIpe/iCTaBleHUss O Le/isiX, COJlep’KaHuu, OOIleil cTpaTervuu
o0yueHus, BOCIIUTaHUS U Pa3BUTHs 00YUarOINXCST CPeICTBaMU TTpe/IMeTa,
13y4aeMoro B paMKax KOHKPeTHOTr0 Mpodu/is;

e OpraHu3alMOHHO-TIJIAHUPYHOIIas, KOTOopas ripelyCMaTpuBaeT
ornpejeseHUe: MNPUHLIUIIOB CTPYKTYPUPOBaHUSI Y T0C/Ie[0BaTeIbHOCTH
M3ydyeHUss yueOHOTO Marepuasia, KOTMUeCTBEHHBIX W KaueCTBEHHBIX €ro
XapaKTepPUCTUK; TOAX0/I0B K (DOPMHPOBAHUIO COJEP’KaTeSbHOM OCHOBBI
KOHTPOJISI U OILleHKHM 00pa30BaTe/bHbIX AOCTIXKeHUM O0ydJaromumxcsi B
pamMKax WTOrOBOM aTTecTaluu B (opMe eauHOro TOCyAapCTBEHHOIO
5K3aMeHa 10 XUMHU.

[Tporpamma Aijist yriyOIEHHOTO U3yUeHHUsT XUMUU:



e yCTaHAB/IMBaeT WHBAapHAHTHOE IIpeIMETHOe COfep)kaHHWe, 0bsi3aTe/lbHOe
[/ W3yuyeHUsi B paMKaX OT/AeNbHbIX TMpoQuiei, npegycMaTpUBaeT
pacripefie/ieHMe W CTPYKTypUpOBaHMe ero [0 KjaccaM, OCHOBHBIM
coZieprKaTe/ibHbIM JIMHUSIM/pa3/iesiaM Kypca;

e [aéT mpUMepHOe pacripejie/ieHNe y4eOHOrO BpeMeHH, PeKOMeHAyeMOro
J71s1 U3yUeHUsl OT/Je/bHBIX TeM;

e TpejjiaraeT ITIPUMEPHYIO TI0C/e/0BaTe/IbHOCTh U3yueHus ydeOHOTO
MaTrepuasa C y4éTOM JIOTUKU TOCTPOEHUs] Kypca, BHYTPUIPEMEeTHbIX U
MeXXIpeJAMeTHbBIX CBsI3el;

e 12T METOAUUECKYH) UHTepIIpeTaluio Lje/lel U 3a/lau u3ydyeHus rnpeameta
Ha yr/1y6/IEHHOM ypOBHE C YUETOM COBPEMEHHbIX TIPUOPUTETOB B CHCTEME
cpepHero obiiero o00pa3oBaHUs, COZEP)KaTeJIbHOW XapaKTepHUCTUKH
TJIAHUPYEeMbIX —pe3y/bTaTOB OCBOEHHUSI OCHOBHOM oOpa3oBarenbHOMU
TIPOrPaMMBI CpeHero obr111ero obpa3oBaHus (JIMYHOCTHBIX,
MeTaripe/IMeTHbIX, TIPeIMETHBIX), a TaKXe C yUY6TOM OCHOBHBIX BH/IOB
yueOHO-TI03HABaTe/IbHBIX  IeUCTBUM  OOyUarolerocsi 10 OCBOEHHIO
coJlep>KaHusI TIpe/IMeTa.

[To Bcem Ha3BaHHbIM MO3ULMSIM B MpOrpaMMe IO XMMHUU TIpeAyCMOTpeHa
IIPEeMCTBEHHOCThL C O0OyuyeHHMEM XUMHHM Ha YpOBHe OCHOBHOTO 0011ero
oOpa3oBaHMs. 3a TipeJeslaMd yCTAaHOBJEHHOW IIPOrpaMMOM 10  XUMHH
o0s13aTelbHOM (MHBApPUAHTHOM) COCTaBIAIONeH COoZiepyKaHus yueOHOro IpeamMeTa
«XUMHSD» OCTAéTCs BO3MOYKHOCTH BbIOOpAa €ro BapHUaTUBHOW COCTABJISIOIIEH,
KOTOpasi [I0/DKHa OIpeJie/isiTbC B COOTBETCTBHUU C HarpaB/JeHWeM KOHKDPETHOIO
nipodusisi 00yueHusl.

B cootBercTBUM C KOHULENTya/lbHbIMU MoyiokeHussMu PI'OC COO o
Ha3HaueHUW TipegMeToB 0a30Boro U yriayOJéHHOTO YpOBHeW B CHCTeMe
nuddepeHIIMpoBaHHOTO 00yueHUsT Ha YpOBHe cpejHero ob6iilero 0b6pa3oBaHMs
XUMHS Ha YpOBHe VI/yO/JIEHHOTO W3y4YeHWs HampaB/ieH Ha pear3aljyio
MPEEMCTBEHHOCTH C  TOC/eAYIOLU[MAM  3TalioM  TOJy4YeHUs]  XUMHYeCKOro
oOpa3oBaHMsI B paMKaxX W3y4yeHMs CIelUaJbHbIX eCTeCTBeHHO-HayUHbIX U
XUMUYECKHX JUCLATUIMH B By3axX M OpraHu3aiusix cpefiHero npodeccroHaabHOTOo
obpa3zoBaHus. B 3Toll CBsi3u u3yueHWe TipeAMeTa «XUMUsS» OPUEHTUPOBAHO
NpeUMYIIIeCTBEHHO Ha  paciiiMpeHde U yriybjeHWe  TeOpeTHYeCcKod W
MIPAKTUUeCKOM TIO/TOTOBKM 00yJaroIyxcsi, BIOpaBILIKX OrpeenéHHbIN TTPOhUIb
o0yJeHUs], B TOM UHCJie C TIepCIIeKTUBOM MOC/IeYIOIIero moyueHuss XMMUUeCKoro
oOpa3oBaHMs B OpraHU3alusaX MpodeccroHaabHOro obpa3oBanusi. Hapsay ¢ sTum,
B cBere TpeboBanuii ®I'OC COO K IIaHUPYeMbIM pe3y/bTaTaM OCBOEHUS
denepanbHOli 00pa3oBaTe/NbHOM IMpPOTpaMMbl  CpefiHero 00iero oOpa3oBaHUS
n3yueHue TipefiMeTa «XUMHUS» OPUEHTUPOBAHO TakKXKe Ha pellleHWe 3ajay



BOCTIMTAHUS W COL[MA/IbHOTO Pa3BUTHs O0ydarommxcsi, Ha (OpMUpOBaHWE y HUX
oOI1lerHTe//IeKTyalbHbIX YMeHHH, YMeHU paldoHaiu3alyyd y4eOHOro TpyAa |
000011IEHHbIX  CITOCOO0OB  JIeATeTbHOCTH, HMEKIINX  MeXAUCITUTTMHAPHBIH,
Ha/Ilpe/IMeTHBIN XapaKTep.

CocCTap/IsOIMMY TIpeMeTa «XHUMHUsI» Ha YPOBHE YI/IyO/JIEHHOTO W3yuyeHHs
ABJIAIOTCSA  yIyIyO/éHHBIe Kypchl — «OpraHuyeckass xumusi» U «OOmjas u
HeopraHuueckasi Xumusi». [Ipu orpezesieHUM MOAXO0A0B K 0TOOPY U CTPYKTYPHOM
OpraHMu3alyd COZiep)KaHusl 3THUX KypCOB B MpOrpaMMe [0 XUMHHM 3a OCHOBY
npuHATEI Tos1okeHHss PI'OC COO o pa3muusix 0a30BOro M yray0aéHHOTO
YPOBHEeU U3yueHus rpeJmeTa.

OcHoBy cogepaHusi KypcoB «OpraHuueckas xumusi» U «OOujasi u
HeopraHuyeckass XWMHsS» COCTaBJ/sieT COBOKYIHOCTb TPeJMETHbIX 3HaHUW H
yMeHUM, OTHOCSIMXCS K 6a30BOMYy YDPOBHIO M3yueHHs TpeiMeTa. JTa CHUCTeMa
3HaHUM TMOJydyaeT oOmpeJe/IEHHOe TeopeTUUecKoe [OMOJJHEHUe, TMO3BOJISHOLIee
OCO3HAHHO OCBOUThH  CYILIeCTBEHHO Oosbivii  00béM  (aKTO/IOTHUYECKOTO
MaTepuasa. Tak, Ha yrayOGséHHOM YpOBHe W3yuyeHus TpeaMeTra obecrieueHa
BO3MOXXHOCTh 3HAUUTE/JILHOTO yBeJMueHUsI O00bEéMa 3HaHWUM O XUMHUUECKUX
/IeMeHTaX M CBOWCTBaxX WX COelMHEHWI Ha OCHOBe pacCIIMpeHusi U yriayOseHus
Tpe/ICTaB/IeHUd O CTPOEHWM BeLeCTBa, XMMUYECKOM CBA3M M 3aKOHOMEPHOCTSIX
TIPOTeKaHUs peakiuii, pacCCMaTpHMBaeMbIX C TOUKU 3peHUs XMMUUYECKOW KWHeTUKU
U TepMOJWHAMUKHU. M3yueHuWe mnepuoAudeckoro 3akoHa u [lepuoauueckoit
CUCTEMBbl ~ XWMUUECKUX  3JIEMEHTOB b6asupyercs  Ha COBpEMEHHbIX
KBAaHTOBOMEXaHUUYECKUX TPe/CTaBJIeHUsIX O CTPOEHUM aToMa. XUMUYecKasl CBSI3b
0OBSICHSIETCS] C TOUKU 3PEHUs SHepreTUYecKX U3MeHeHUM Tpy eé oOpa3oBaHUU U
pa3pyIlleHnd, a Takke C TOUKH 3peHUss MeXaHW3MOB eé oOpa3oBaHusl. V3yueHue
TUTIOB  peakiuii  JorosiHsgeTcs  ¢GOpMHpOBaHWEM  TIpeAcTaB/ieHHd 00
3JIEKTPOXUMHUYECKHUX TpoLieccax U 3JIeKTPO/IM3e paciljlaBOB U PACTBOPOB BEILIECTB.
B Kypce opraHMueckoill XMMWU MPH PAaCCMOTPEHHU DPeaKLMOHHOM CIOCOOHOCTH
coeMHEHUN yensieTcss oco0oe BHUMaHKe BorpocaM 00 3/1eKTPOHHBIX 3¢ deKTax,
0 B3aMMHOM BJ/IMSIHUM aTOMOB B MOJIeKYJlaX U MeXaHH3MaX peakLUi.

Ocoboe 3HaueHWe uMeeT TO, UTO Ha CO/lep)KaHHe KYpCOB XUMHHU
yry6/IEHHOTO YPOBHS M3yUeHUst 1JIsl K/IaCCOB OTpe/ie/IEHHOT0 Npodusis (TJIaBHBIM
obpa3oM Ha HUX CTPYKTYpy M XapakKTep [IOTNOJHeHHHA K oOIei cucreme
TpeIMETHBIX 3HAHWIM) OKa3bIBalOT BJMSHUE CMeXXHble MpeJMeThl. Tak, HarpuMmep,
B COJiep)KaHuM TipeiMeTa [ijisi K/1aCCOB XUMMKO-(hr3nueckKoro npoduss 60biiioe
3HayeHre OyJyT UMeThb 37ieMeHThl yueOHOro marepuasa 1o obimed xumun. Ilpu
W3ydyeHWU TIpeiMeTa B JJaHHOM CJiyuae akleHT OyJeT cjaenaH Ha OOIIHOCTH
METO/IOB M03HaHHs1, OOIITHOCTh 3aKOHOB U TeOpUi B XUMHUU U B (DU3UKe: aTOMHO-
MoOJieKy/isipHasi Teopusi (MOJieKyJ/isipHasi Teopusi B (pM3MKe), 3aKOHbl COXpPaHEHUsI



MacChbl M 3HEpPruu, 3aKOHbl TEePMOJAWHAMUKH, 3J1eKTPO/M3a, TpeACTaBleHUs O
CTPOEHHH BelleCTB U ApYyTroe.

B TO ke BpemMs B cojiep)KaHUU TIpeAMeTa [Ji KJaCCOB XUMHKO-
6uonornueckoro npoduas OOJBIIMK ye/lbHBIM BeC Oy/eT MMeTb OpraHuuYecKas
xuMus. B 3TOM c/iyuae mpefocTaBisieTCsl  BO3MOXKHOCTH it Oosiee
00CTOATEeNILHOTO  PACCMOTPEHHsI XMMHUYEeCKOW OpraHu3aluv K/IeTKd Kak
Ouosoriueckoll CHUCTeMbl, B COCTaB KOTOPOW BXOJST, K TIPUMeEpPYy, TakKue
CTPYKTypHble KOMITOHEHTBI, KaK JIUMHAbI, OenKu, YrieBopl, HYK/IEUHOBBIE
KUC/IOTBI U Apyrue. [Ipd 3TOM 3HaHHUS O COCTaBe U CBOWCTBAaX IpeJCTaBUTesel
OCHOBHBIX KJIaCCOB OpraHWYeCKHWX BEeIeCTB CJIy>XaT OCHOBOW i H3yuyeHust
CYILIHOCTU MPO1[eCCOB (JOTOCUHTE3A, JbIXaHUs, TTUI|eBapeHUs.

B mnnaHe ¢opmupoBaHHMs OCHOB HAyuYHOrO MWPOBO33DEHHs], OCBOEHUS
o0ITleHayYHbIX METO/IOB TTI03HAHUS U OITbITA IMPAKTUUeCKOr0 MPUMeHeHUs] HayYHbIX
3HAaHUM HM3ydeHHWe rpeaMeTa «XUMHUs» Ha yriayOjéHHOM ypOBHE OCHOBAHO Ha
Me)XTIPe/IMETHBIX CBSI3SIX C YyueOHBIMU TIpeZiMeTaMH, BXOJSIIMMH B COCTaB
npeIMeTHBIX o0OsacTeli «EcTecTBeHHO-HayuHble MpeAMeTh», «MareMaTHKa H
nHdopMaTuKa» U «PyCcCckuil I3bIK U IUTEepaTypa».

[Ipy wu3yueHnH yueOHOro mpeamMeTa «XWMHS» Ha YrayONEHHOM YpOBHE
TaK)Ke, KaKk Ha YPOBHe OCHOBHOTO U cpejiHero o0iero oopa3oBanus (Ha 6a30BoM
YPOBHe), 3a/lauei MepBOCTENeHHOW 3HAaYMMOCTH SIBJ/IIeTCsl (POpPMUPOBaHME OCHOB
HayKM XHMHM KakK 00/1acTd COBPEMEHHOTO eCTeCTBO3HAHUS, TMPAKTUUeCKOU
JesiTeNTbHOCTU Ue/ioBeKa U OJHOT0 U3 KOMIIOHEHTOB MUPOBOM KYJ/IbTYphI. PellieHue
9TOM 3a/laud Ha yI/IyOJIEHHOM YypOBHe W3yueHUs TMpeaMeTa IIpeAriosaraer
peanu3alvio TaKuX Liesieu, Kak:

o (¢dopMUpOBaHKe TIpe/CTaB/eHUI: O MaTepUaJbHOM €eJJUHCTBE MMUPa,
3aKOHOMEPHOCTSIX U TTI03HAaBaeMOCTH SIBJIEHUM TIPUPO/bl, O MECTe XUMHUU B
CHUCTEMe eCTeCTBeHHbIX HayK M eé Bejyllell posud B obecrieueHUU
YCTOMUMBOTO  pa3BUTHsA  Ue/lOBeUeCTBA: B  peIlIeHud  IpobsieM
9KOJIOTMYECKOM, SHEpreTHUeCKOW U MUIleBOi 0e30IMacHOCTH, B Pa3BUTHHU
MeJULMHBI, CO3JaHUU HOBBIX MaTepuaioB, HOBbIX MCTOUHHMKOB SHEPrUH, B
obecrieueHHWH palOHABLHOTO TIPUPO/OINO/L30BaHus], B (OPMUPOBaHUHU
MHDPOBO33peHUsI W 00Iell Ky/JbTypbl UelioBeKa, a TaKKe IKOJIOTHUYeCKH
000CHOBAHHOTO OTHOIIIEHUS K CBOEMY 3/J0POBBIO Y TIPUPO/THOU Cpejie;

e OCBOEHME CHCTeMbl 3HAaHWM, JIeXaluX B OCHOBE XHWMHUUECKOU
COCTaBJISIFOIIeN eCTeCTBeHHO-HayUHOW KapTHUHBI MUpa: (PyHAaMeHTaTbHbIX
TIOHAATUM, 3aKOHOB W TEOPUM XWUMHWH, COBPEMEHHBIX Ipe/JCTaB/JIeHUN O
CTPOEHMH Bell[eCTBA HA PpasHbIX YPOBHSIX — aTOMHOM, HWOHHO-
MOJIEKY/IIPDHOM,  HaZMOJIEKY/ISIDHOM, O  TepMOJWHAMUUECKUX U
KUHETUYECKUX 3aKOHOMEPHOCTSIX MPOTeKaHWs XUMHUYEeCKUX peaklydid, O



XUMHUeCKOM PaBHOBECHH, PACTBOPAX U AMCIIEPCHBIX CUCTeMax, 00 001X
Hay4YHbIX MPHUHLMIAX XUMUUECKOT0 MPOM3BO/ICTBa;

» (opMHpOBaHUe y oOyyJarormxcs 0CO3HAHHOT'O TOHUMaHUS
BOCTPeOOBAHHOCTH CHCTEMHBIX XUMUUECKHUX 3HaHWM [Ji1 OObsICHEHHs
K/TIOUEeBBIX Hleld U MpobsieM COBPeMeHHOW XWUMUH, [Isi OObsSCHEeHHS U
TIPOTHO3MPOBAHUS SIBJIEHWH, MMEIOLLIUX eCTeCTBEHHO-HayUHYH0 TIPUPOAY;
I'PaMOTHOTO pellieHus TIpob/ieM, CBS3aHHBIX C XUMHeM, TPOrHO3MPOBaHMS,
aHa/IM3a U OI|eHKH C TIO3UIMM 3KOJI0ruUecKoi 0e301MacHOCTH ITOC/Ie[CTBUIH
ObLITOBOM U IIPOU3BOJCTBEHHOM [IeITeJTbHOCTH UeJ0BEeKa, CBSI3aHHOM C
XUMUUECKUM TIPOM3BOZCTBOM, WCIIO/Ib30BaHWEM U  TepepaboTKoi
BellleCTB;

e yriybsieHWe  TIpe/CTaBeHWM O  HayuyHbIX  MeToJaxX  II03HaHMS,
HeoOXOAUMBIX i TpHOOpeTeHHs YMEeHUN OpHeHTHUPOBAThCS B MHpe
BeIeCTB M OOBSICHEeHUS] XUMHUECKUX SIBJIeHWH, HUMEIOIIUX MeCTO B
TIpUpo/ie, B MPAKTUUYECKOU [1eITeIbHOCTU U MOBCeHEBHOU »KU3HHU.

B miaHe peanu3aiuu nepBOOUYEpeHBIX BOCIUTATEbHBIX W Pa3BUBAOIIUX
GYHKIMM 1[e/IOCTHOW CHCTeMbI CpefiHero o0iero oOpa3oBaHUs TIPU W3yUeHUH
npegMeTa «XuUMHUS» Ha yIIyOJEHHOM ypoBHe 0COOyH0  aKTyalbHOCThb
npyuoOpeTaroT TaKue 11/ U 3a/laui, Kak:

e BOCMHUTaHWe YOEXJEHHOCTH B TI03HABAEMOCTH SIBJIEHUM ITPUPO/IBI,
yBaKeHUsI K TIPOI[eCCY TBOpUeCTBAa B 00/IaCTH TeOpeTHUeCKUX U
TIPUK/IaJHbIX MCC/IeJOBaHWKA B XWMMHH, (DOPDMHDOBaHWE MUPOBO33DEHUS,
COOTBETCTBYIOILIEr0 COBPEMEHHOMY YPOBHIO Pa3BUTHUS HayKU;

e pa3BUTHE MOTHMBAIMM K OOyUeHHI0 W TI03HAHWIO, CIOCOOHOCTEeM K
CaMOKOHTPO/II0O M CaMOBOCIIMTAaHWID  Ha  OCHOBE  YCBOEHHs
o0111e9e/I0BeUeCKUX [IeHHOCTEeH;

e pa3BuUTHeE TO3HABaTe/bHbIX UHTEPECOB, UHTE//IEKTyalbHbIX U TBOPYECKUX
criocobHoCTe oOyuaroiuxcs, (GopMHpOBaHHE y HHUX CO3HATEIbHOTO
OTHOIIIEHHSI K CcaM000pa30BaHWIO U HeNpephIBHOMY 00pa30BaHMIO Kak
YCJIOBUIO YCTENIHOM MpodecCcHoHaIbHOM U 00II[eCTBeHHOH e TeTbHOCTH,
OTBETCTBEHHOTO OTHOIIIEHUSI K CBOEMY 3/I0POBbI0 M TOTpPeOHOCTH B
3[I0POBOM 00Opase >K13HU;

e (¢dopMUpOBaHHWE yMEeHWM U HaBBIKOB Pa3yMHOI'O ITPUPOZOIIO/Ib30BaHusl,
pa3BUTHE SKOJIOTHUECKOU KY/IbTYPhbl, TPUOOpeTeHue OrbITa 0011[eCTBeHHO-
TI0/Ie3HOM KOJIOTUUECKOM iesiTeTbHOCTH.

OO0i11jee UKCIO YaCcoB, MPeAYCMOTPEHHBIX /11 U3yUeHUs] XUMUU Ha yr/1yb/1eHHOM
ypOBHe cpeziHero obiiero obpasoBanusi, coctaBniser 204 vacoB: B 10 kiacce —
102 yaca (3 uaca B Hefient0), B 11 knacce — 102 vaca (3 yaca B HeJje/to).



COAEPXXAHUE OBYUEHUA

10 KJTACC

OPTAHNYECKASA XUMUA

TeopeTnueckye 0CHOBbI OPraHUYeCKON XUMHUH.

[lpegvMeTr ¥ 3HaueHWe OpraHUYecKOM XWUMHUM, MpeJCTaBlIeHUEe O
MHOT000pa3uu OpraHu4eCcKNX COeJUHEeHUM.

O/NeKTpOHHOe CTpOeHHe aToMa yrjepojia: OCHOBHOe U BO30YXKAEHHOe
COCTOSIHUSI. BasieHTHble BO3MOKHOCTM aTOMa yrjepoja. XuMUYecKasi CBSi3b B
OpPraHUYeCKUX COeAVHEeHUsX. Tumbl TUOpPUAW3ALMM aTOMHBIX opOuTanei
yriaeposa. MexaHu3Mbl 06pa3oBaHUsI KOBaJIeHTHOW CBsi3v (OOMeHHbIN 1 JOHOPHO-
aKIIeNTOPHBINM). THUIBI TepeKpbiBaHUS aTOMHBIX OpOWTanei, O- M T-CBSI3W.
OpuHapHasi, BOWHAs W TpoiHasi cBsi3b. CriocoObI pa3phiBa CBsi3eld B MOJIEKYJ/laxX
opraHuueckrdx BeiecTB. [loHatue o cBoOOOJHOM pazuKane, Hykieoduse u
y/ieKTpoduIe.

Teopuss CTpoeHMsi OpraHuyeckux coeauHeHurt A.M. bytiepoBa u
COBpeMeHHbIe TIpe/ICTaB/IeHHs O CTPYKTYpe MOJIeKyJ/l. 3HaueHre TeOpUM CTPOeHUs
OpraHhuYeCKuX CoeluHeHUW. MoneKyasipHble UM CTPYKTypHble  (DOPMYJIBI.
CTpykTypHble (OpMy/bl pa3lWYHbIX BUZOB: pa3BEpPHyTas, COKpallléHHas,
ckeneTHas. M3omepus. Buabl u30MepuM: CTPYKTypHasi, IIPOCTPAaHCTBEHHas.
OneKTpoHHbIe 3((PeKTbl B MOJIEKY/IaX OpraHAuYeCKuX CoeJJMHeHuM (MHAYKTHUBHBINU
Y Me30MepHbBIA 3(PPeKTHI).

[lpencraBieHve 0 KiaacCU(PUKALMU OpraHWYeckKuWx BelecTB. [loHsiTe O
dbyHKIMOHaMbHOM Tpyrine. ['omonorus. ["'omonoruueckue psifibl. CucTeMaTruyecKast
HOMeHK/aTypa opraHuueckux coeiuHeHud (IUPAC) u TpuBHMa/ibHbIe Ha3BaHUS
OT/le/IbHBIX TIpeICTaBUTEJIEN.

OcobeHHOCTH W Kraccu(UKaiysi OopraHudeckux peakiuil. OKHC/IATEeNTbHO-
BOCCTAHOBUTEJIbHbIE PeakLIii B OPraHWYeCKOU XUMUM.

OKCrepuMeHTa/ibHble MeTOZbl M3YyueHHsl BeIleCTB U UX [peBpallleHUi:
O3HaKOMJIeHHe C o0OpasljaMM OpraHMuecKuX BeIeCTB W MaTepuajaMM Ha UX
OCHOBE, OIbITBI MO TMpEeBpallleHUI0 OpPraHUuYeCKUX BeLeCTB IPHA HarpeBaHUH
(nnaBneHve, oOyriMBaHWe W TOpeHHE), KOHCTPYUpPOBaHWe Mojesiell MOJIeKy/
OpraHuyYeCcKuX BelLeCTB.

YrieBogopopasl.

Anxkanbl. ['oMosiorrueckuii psifi akaHoB, o01ijasi hopMysia, HOMeHK/IaTypa 1
n3oMepus. DJIEKTPOHHOE M IPOCTPAHCTBEHHOE CTPOEHHe MOJIeKY/I aJKaHOB, SP’-
rubpuan3anys aTOMHBIX opOuTanel yriepoja, O-CBsi3b. PU3HWUECKHe CBOWCTBA
aJIKaHOB.



XAMHUYeCKre CBOMCTBA aJIKaHOB: peaklMWd 3aMeLleHUsi, W30Mepu3alvu,
[lerIp¥poBaHus, LMK/IU3aluy, MUPoJIn3a, KpekuHra, ropenus. Ilpencrasinenue o
MexaHM3Me peakLMi paJuKaJbHOrO 3aMelLeHus.

Haxosxaenuve B pupoge. Crioco0bl 1osiyueHus ¥ IpUMeHeHre a/IkaHOB.

Luknoankanel. O61as dhopMysia, HOMeHK/IaTypa u usomepus. Oco6eHHOCTH
CTPOEHUS] M XUMUUYECKHX CBOMCTB MasibiX (IL[UK/IOIpPOMNaH, LUK/I00yTaH) U
OOBbIUHBIX (LIMK/IOMEeHTaH, LMK/IOTeKCaH) LMK/I0anKaHoB. CriocoObl MomyyeHUs U
IIpUMEHeHUe 1JUK/I0a/IKaHOB.

Ankensl. ['oMo/sioriueckuii psf, ajkeHOB, o0Iast (popmysa, HOMeHK/IaTypa.
DJIEKTPOHHOE ¥ TPOCTPAHCTBEHHOE CTPOEHHWE MOJIEKY/l — alKeHOB, Sp’-
rubpuav3alivs aTOMHBIX opOuTanell yriepoja, o- U Ti-CBsis3u. CTPYKTypHasi U
reoMerpuueckass (Luc-tpaHc-) wusomepus. PusnyecKkre CBOMCTBA aJKEHOB.
XyWMHUYeCKre CBOMCTBA: PeaklUWW MNPUCOeJIUHEHUs, 3aMelleHHs B O-TI0JIOXKeHue
NPy JBOMHOM CBSI3U, TMOJMMepU3ald U okucieHus. [IpaBuno MapKOBHHKOBaA.
KauecTBeHHbIe peakliy Ha JBOWHYIO CBs3b. CrOCOOBI MoJ/yuyeHusl U pUMeHeHe
aJIKeHOB.

Ankanvenbl. Knaccudukaiuysi ankagrueHoB (CONPsKEHHbIe, M30/IMPOBaHHbIE,
KyMyaupoeaHHble). Oco0eHHOCTH 37IeKTPOHHOT'O CTPOEHUSI U XMMUUeCKUX CBOMCTB
COTPsKEHHBIX  AueHoB, 1,2- u  1,4-ipucoegvHenue.  Ilonmumepusarys
COTIPSDKEHHBIX AeHOB. Crioco0bl MOTyYeHus U IPUMeHeH e alkaJlieHoB.

AnkuHbl. 'oMoOrudecKuil psiji aTKUHOB, 0011jasi popmysia, HOMEHK/IaTypa U
y3oMepus. DJIKTPOHHOEe W MPOCTPAHCTBEHHOE CTPOeHUe MOJIeKYJ aJKWHOB, Sp-
rubpuv3alis aTOMHbIX opbuTtaseit yriepoja. @usnyeckue CBOWCTBA aJKWHOB.
XvMHUecKre  CBOMCTBA:  peakLuu  [PUCOEJVHEeHUs,  JUMepusalud U
TpUMepH13aluu, OKUCAeHus. KUC/IOTHBIe CBOMCTBA alTKWUHOB, UMEIOLUX KOHL[EBYIO
TPOIHYIO CBsi3b. KauecTBeHHbIE peaKI[MM Ha TPOHHYIO CBsi3b. CIOCOOBI MOTyYeH s
Yl TIpUMEHeHUe aJIKWHOB.

ApomaTthueckue yrieBofopozbl (apeHbl). ['omosorvueckuid psifi apeHoOB,
ob1iast hopmyia, HOMeHK/IaTypa U u30Mepus. DeKTPOHHOe U TTPOCTPAHCTBEHHOE
CTpOeHWe MoJieKy/ibl OeH3osa. Pu3nyeckue CBOMCTBA apeHOB. XUMUYeCKHe
CBOMCTBa OeH30/1a 1 ero rOMOJIOTOB: peaki[uu 3aMellleHusi B 0eH30/IbHOM KOJIblie U
yIJIeBOJOPOJHOM pajyKaje, peakLuu IPUCOeVHeHUs, OKUC/IIeHWe T[OMOJIOrOB
6enszona. IlpeacraBneHre 00 OpHEHTHPYIOIEM [€HCTBUM 3aMecTUTeNlel B
0eH30/IbHOM KOJIbl[e Ha TIpUMepe ajKWIbHBIX paJMKaaoB, KapOOKCHIbHOM,
T'U/IPOKCU/IbHOW, aMWHO- W HUTPOTPYIIbl, aTOMOB TrasioreHoB. OcobGeHHOCTH
XUMUAYECKUX CBOMCTB cTUpoJa. [lomimepusaiius ctuposa. CrocoObl MomydyeHus: u
TpYMeHeHue apoMaTUUeCKUX yrjieBoA0pOJ0B.

[Tpupoansiii ra3. [TonyTHble HedTsiHbIe ra3bl. HedTh U eé mpoucxoxieHue.
KaMeHHbIM yronb ¥ NpoAyKThl ero nepepaboTku. Criocobbl rnepepaboTku HeTH:



reperoHKa, KpeKWHr (TepMUuYecKui, KaTaJuTU4YecKuil), pudOpPMUHT, MUPOIU3.
[TpoaykThl mepepaboTKy HePTH, UX MPUMEHEHHe B POMBIILJIEHHOCTH U B OBITY.

['eHeTHueckas CBSI3b MEX/Y Pa3/IUUHbIMU KJlacCaMH yTJIeBOZOPO/IOB.

ONeKTPOHHOe CTpPOeHHe TajIoreHIIPOU3BO/HBIX YIJIeBOJOPOAOB. Peakiuu
3aMellleHHs] TajioreHa Ha TUAPOKCOTpynmny, HUTPOTpymmy, LMaHOTPYIIIY,
amuHorpynny. [lelicTBe Ha Tra/JIOreHNpPOM3BOJHbIE BOJAHOTO MW CIHUPTOBOTO
pacTBopa MLIénoud. B3aumogencTBUe AUrajoreHajJkaHOB C MarHWeM U LIMHKOM.
[Tonsitne 0 MeTasyI00OpraHuYeCcKrux COeJMHEeHHUSX. Vcrionb3oBanve
ra/IOTeHTIPOM3BOJHBIX  YIJIEBOJIOPOZIOB B OBbITY, TexXHWKeE U TIPU CHUHTe3e
OpraHUYecKuX BellleCTB.

OKcrepuMeHTa/ibHble MeTOZlbl M3yueHHsl BelleCTB U UX [peBpallleHUi:
v3yueHuve (pU3NYECKUX CBOWCTB YyTJIeBOJOPOJOB (PaCTBOPUMOCTD), KaueCTBEHHbIX
Peakiyii yI/IeBOJIOPOZIOB Pa3IMUHbLIX KaaccoB (obecijBeuriBaHHe OpPOMHOM WM
VOJIHOM BOJbl, pacTBOpa IepMaHraHaTa KaJjus, B3aUMOJEWCTBUE alleTWieHa C
aMMHUauyHbIM pacTBOpoM oOKcuja cepebpa(l)), kauecTBeHHOoe OOHapy>KeHHe
yrjiepoja ¥ BOJOpPOZAa B OpraHAYeCKUX BelllecTBaX, IOy4YeHUe STUIeHa |
M3yueHUe ero CBOMCTB, O3HaKOMJieHWe C KoJieKiusMu «HedbTb» U «Yromb», C
oOpa3ljaMu [laCTMacc, KaydyykoB U pe3WHbl, MOJe/MpPOBaHHie MOJIeKYI
YI/1€EBOZ0PO/IOB Y Ta/IOreHNPOM3BO/IHBIX YTJIEBOJOPOOB.

Kucnopojcoaepxaigye opraHudyeckye coeuHeHM.

[IpenenbHble OAHOATOMHBIE CrUPThl. CTpoeHHWe MoJieKya (Ha TMpuMmepe
MeTaHO/a W 9TaHosa). ['omosiornueckuii psifi, oOigas ¢dopMyna, HU30MepwHs,
HOMEHK/JaTypa W Kiaaccudukaiusa. Ddusnueckue CBOMCTBA  Mpejie/bHbIX
OJJHOATOMHBIX CIHUPTOB. BoJOpoAHBIe CBA3M MeXAYy MOJIeKyJaMy CITMPTOB.
XyUMUUeCKUe CBOMCTBAa: peaklUUU 3aMelleHusi, JerujpaTaliud, OKHCIeHUs,
B3aUMO/IEICTBUE C  OpPraHWYeCKUMHM U  HEOpraHW4YeCcKMMU  KHUCJIOTaMH.
KauecTBeHHas peakiyst Ha OJJHOATOMHbIe COIMPTHI. [leiicTBYe 3TaHO/Ia M MeTaHo/Ia
Ha opraHusM uesioBeka. CriocoObl TIOMy4YeHUsT U TPUMEHeHHe O/[HOATOMHBIX
CIIUPTOB.

[TpocTeie 3¢upel, HOMeHKIAaTypa U u3oMmepusi. OcobeHHOCTH (U3NUeCKUX U
XUMUUECKUX CBOMCTB.

MHoOroatoMHble CIUPTbI — STUIEHIVIMKOMb W TravlepuH. dusnueckue u
XUMUYeCKre CBOMCTBA: peakl[My 3amellleHUs], B3auMO/|eliCTBe C OpraHUueCKUMU
M HeOpraHhyeCcKWMM KHCJI0TaMM, KauyeCTBEHHasi peaklUsi Ha MHOIr0aTOMHbIE
cnupThl. [IpesacraBieHve 0 MexaHW3Me peaklMid HYK/IeO(QWIbHOrO 3aMeleHus.
HeiictBue Ha opraHu3Mm uesnoBeka. CriocoObl TIOMy4YeHUsT W TIpUMeHeHUe
MHOT0aTOMHbBIX CITUPTOB.

®eHosi. CTpoeHWe MOJEKY/bl, B3aUMHOE BJIMSIHUE TUAPOKCOTPYIIbI U
6eH3onbHOrO sigpa. ®usmueckue cBoiicTBa (PeHoma. OcoOEHHOCTH XUMHUYECKUX



cBOMCTB (peHosa. KauecTBeHHble peakiud Ha (eHon. TokcuyHOCTb (heHoa.
Crioco06blI rostyueHusi v ipuMeHeHue ¢eHomna. @enondopmanbieryHas cMoJa.

Kapb6oHubHble coefJUHEHUs] — a/lbJleTU/Ibl U KeTOHbI. JJIEKTPOHHOE CTPOeHue
KapOoHUIBHOMW TpyTibl. ['oMosioruueckue psifbl anberdJjoB U KeTOHOB, o0Iast
¢dopMyna, M3oMepuss U HOMeHK/IaTypa. Pusmueckue CBOWCTBA ajbJeruzioB U
KeTOHOB. XMMHMUeCKhe CBOWCTBA  aJbJeTMJOB U KETOHOB:  peakLuu
npucoearHeHrs. OKUC/IeHre a/bJeruioB, KaueCTBeHHbIe peakliy Ha asibJerubl.
Crioco06bI 110/1yueHus ¥ IpUMeHeHUe ajbJeruioB U KeTOHOB.

O/ZIHOOCHOBHBIe TIpefiesibHble KApOOHOBbIE KUC/IOTh. OCOOEHHOCTH CTPOEHUS
MoJ1eKyJ1 KapOOHOBBIX KUC/IOT. MI30Mepusi 1 HOMeHK/1aTypa. Pusnyeckrie CBOWCTBa
OJTHOOCHOBHBIX TIpejle/lbHbIX KapOOHOBBIX KUCIOT. BoJopojHbIe CBS3U MEXIy
MOJIeKyJlaMi KapOOHOBBIX KHUCIOT. XUMHUUeCKre CBOWCTBA: KMUC/IOTHbIE CBOMCTBA,
peakiusi 3Tepu(UKalM{, peakluu C ydaCTHeM YIr/eBOJOPOJHOI0 pajvKasa.
OcobeHHOCTH CBONCTB MypaBbMHOW KHUC/IOTHI. [IOHfITHE O TPOM3BO/HBIX
KapOOHOBBIX KUCJIOT — CAOXKHBIX 3¢upax. MHoroobpasue KapOOHOBBIX KHC/IOT.
OcobeHHOCTH CBOWCTB Herpe/ie/lbHbIX M apOMaTH4eCKUX KapOOHOBBIX KUC/IOT,
IVKapOOHOBBIX KHC/IOT, TUPOKCUKAPOOHOBBIX KUC/IOT. [Ipe/cTaBUTeNM BBICIIMX
KapOOHOBBIX KHC/IOT: CTeapuHOBasl, MaJbMWUTHMHOBAsl, OJIEMHOBas, /UHO/e8ds,
JIUHO/MeHO8as KUC/I0Thl. CriocoObl ToTyueHust U MpuMeHeHre KapOOHOBBIX KHUC/IOT.

Cnoxsble 3¢upsl. ['omonoruueckuii psij, obias dopmysia, u3oMepus u
HOMeHK/IaTypa. Pusnueckue W XMMUYeCKHe CBOMCTBA: TMJPO/IM3 B KUCIOW U
1[eJI0OYHOM cpeje.

Kupbl. CTpoeHue, pusnyeckue U XMMUUeCcKre CBOMCTBA YKUPOB: THAPO/IN3 B
KWCJION U 11jesiouHoi cpefie. OcoOeHHOCTH CBOMCTB >KHUPOB, CO/leprKallliX OCTaTKU
HenpeJe/bHbIX KUPHBIX KUCI0T. JKUPBI B IPUPO/E.

MBbI/Ta KaK COJTH BBICHIMX KapBOHOBBIX KHC/IOT, X MOOIIee fieficTBYe.

OO0111ast XapakTeprCTHKa yriaeBoioB. Knaccudukaiys yrieBozioB (MOHO-, M-
U TiosMcaxapufpl). MoHocaxapuzbl: TJIIOKO3a, (PpyKTo3a, rasakros3a, pubo3a,
ne3okcrpubos3a. @usnueckrde CBOMCTBA M Haxox/eHWe B mpupofe. PoTocuHTes.
XuMUYecKre CBOMCTBA IJIFOKO3bl: PeakLiUM C yuaCTHeM CIIUPTOBBIX U a/bJeruAHON
rpymnmn, CIUPTOBOE U MOJIOYHOKHC/IOe OpoxkeHue. [IpumeHeHUe T/IFOKO3bI, €é
3HaueHWe B )KU3He/esTeJIbHOCTA OpraHu3Ma. [lucaxapupl: caxapo3a, MaabTo3a U
nakTo3a. BoccTaHaBnvBarolye U HEBOCCTaHAB/IMBAIOLMe Aucaxapyupl. I'naponus
aucaxapuzoB. HaxoxxzeHue B pupozie U npumeHeHue. [lonmcaxapyugpl: Kpaxmaii,
IJIMKOTeH U Uesuttosio3a. CTpoeHHMe MakKpOMOJIeKYy/ Kpaxmasa, IJIMKOreHa W
Le/Tto03bl.  du3nueckre CBOMCTBA Kpaxmaja M Le/UTHJIO3bl. XHMHYecKue
CBOMCTBA Kpaxmasa: TMJpO/N3, KaueCTBeHHas peaklys C HOJOM. XUMHYeCKHUe
CBOMCTBA L|eJUTI0JIO3bl: TU/PO/U3, ToyueHre 3¢upoB Le/ntonossl. [ToHarue o6
HCKYCCTBEHHBIX BOJIOKHAX (BHMCKO3a, alleTaTHbIN IIEK).



OKCIleprMeHTa/IbHble MeTOZbl W3yUeHHs BeLleCTB U MX IpeBpalleHuM:
pPacTBOPMMOCTB Pa3/IMYHbIX CIIMPTOB B BOJie, B3aUMOZIeUCTBHE 3TaHOJIa C HAaTPUEM,
OKHMCJIeHWe 3TWU/I0BOr0 CIUPTa B ajlbJeru/ Ha pacKajéHHOM MeJHOM MPOBOJIOKE,
OKHMC/IeHWe 3TWIOBOIO CIHUpPTa JUXPOMATOM Kaius (BO3MOXKHO MCII0J/Ib30BaHUE
BU/leOMaTePUA/IOB), KauyeCTBEHHble Deakld Ha anbferufbl (C TUAPOKCHLOM
muammutcepebpa(l) w  rugpokcuaom  meau(Il)), peakiuus raMIepuHa  C
ruapokcugom Meau(Il), xumuyeckue CBOMCTBA pacTBOpa YKCYCHOW KHCJIOTHI,
B3aMMO/IEICTBUE pacTBOpa IJIOKO3bl C rugpokcuzoMm Mmenu(Il), Bsanmopeiictere
Kpaxmasa C UO[O0M, pelleHHe SKCIIepUMeHTa/bHbIX 3a7a4 1o TeMaM «CIuMpThl U
deHobl», «KapboHOBBIE KUC/TOTBL. CJI0>KHBIE 3(HPBI».

A3oTcopepkaijue opraHnyecKyue coeNHeHUs.

AMWHBI — OpraHlueckue INpou3BOJHbIe aMmHuaka. Knaccugpukanuss aMUHOB:
anidarryeckue ¥ apoMaThyeckue; I[epBUYHblE, BTOPWYHbIE W TpPETUUHBIE.
CrpoeHue MoJiekys, obujasi ¢dopmysa, “3oMepusi, HOMeHK/IaTypa U (usnueckue
CBOMCTBa. XMMHYECKOe CBOWCTBA aau(aTHUYeCKUX aMHUHOB: OCHOBHbIE CBOWCTBA,
JIKUIMPOBaHWe, B3aMMOJEUCTBUE TePBUYHBIX aMHUHOB C a30THCTOW KHCIOTOM.
CoJsv afKh/IaMMOHUS.

AHWIVH — TIIpe/CTaBUTe/Ib aMHHOB apoMaruuyeckoro pszga. Crpoenue
aHW/IvHa. B3avMHoOe BMsiHMe TPYIIN aTOMOB B MOJieKkyJ/ie aHuauHa. OcobeHHOCTH
XUMUYECKUX CBOWCTB aHWIMHA. KauecTBeHHbIe peakiuu Ha aHWIMH. CrioCcOObI
MOJIyueHus1 M TMpUMeHeHWe anudaTUuecKux aMHuHOB. [losyueHue aHWIMHA U3
HUTPOOEH30/1a.

AmyHOKuCI0TEL. HoMeHKaTypa U usomepus. Ot1zesbHbIe [IpeCcTaBUTeN O-
AMUHOKHWC/IOT:  TJIMUWH, ajaHvH. ®dusrueckre CBOUCTBA aMHWHOKUCJIOT.
XUMUYeCcKe CBOWMCTBA aMUHOKMCJIOT KakK aM(OTepHbIX OpraHUuecKHUx
COe[IMHeHMM, peakLys TMOJMKOH/eHcalyy, obOpa3oBaHWe TeNTUIHON CBSI3U.
buonorrnueckoe 3HaueHMe aMUHOKUC/I0T. CUHTE3 M TH/IPOJI3 MENTHU/IOB.

benku kak mnpupogHbie mosvMepsl. IlepBuuHasi, BTOpUUHas M TpeTUYHas
cTpykTrypa OenkoB. XuMHYecKde CBOHCTBA OenKOB: THUJPO/W3, [eHaTypaius,
KayeCTBeHHbIe peaKl[i1 Ha OesKu.

OKCrepyMeHTa/IbHble MeTOJbl W3yUeHHs BeLleCTB U WX MpeBpalleHuN:
pacTBopeHWe Oe/KOB B BOjie, JeHaTypailusi 0eskoB TIpM HarpeBaHUM, I[BETHbIE
peakuyMyd Ha OenKd, pellleHHMe SKCIepUMEHTaAbHbIX 3afjau 10 TeMaM
«A3oTCogeprkanjue OpraHuyeckKue COeIUHeHUs» U «Pacrno3HaBaHue
OpraHUYeCcKUX COeUHEHUMN.

BbICOKOMOJIEKY /ISIpDHbIE COeJUHEHMS.

OCHOBHBIE TOHATHS XUMHH BBICOKOMOJIEKYJ/ISIDHBIX CO€JVHEHWW: MOHOMED,
II0JINMep, CTPYKTYPHOe 3BEeHO, CTelleHb ITO/IMMepr3aLiiy, CpefHsss MOJIeKy/sipHast



Macca. OCHOBHble MeTOZbl CHHTE3a BbICOKOMOJIEKY/ISIDHBIX COEJUHEeHUNA —
MoJIMMepHr3aLusi ¥ MOJUKOH/eH Calusl.

[TonvuMmepHbie MaTepuasbl. [lnacTMacchl  (TTOMUATHJIEH, TIOJMIIPOIIMJIEH,
TIOJIUBUHUIX/IOPHU/I,  TIOJTMCTUPOJI,  TOMMETH/IMEeTaKpUIaT, I10JIMKapOOHaTHI,
nosimaTUIeHTepedTanar). Y Tuau3saius 1 nepepaboTka riacTHKa.

DnacToOMephI: HaTypaJIbHbIN KayuyK, CUHTEeTUYeCcKue KayuyyKu
(byTazieHOBBIM, X/IOPOTIPEHOBBIN, M30TIPEHOBBIN) U CUTMKOHBI. Pe3unHa.

BonokHa: HaTypa/nbHble (XJIOTOK, 111€PCTh, IE/K), UCKYCCTBeHHbIe (BUCKO3a,
aljeTaTHOe BOJIOKHO), CUHTeTAYeCKHe (KarpoH U J1aBCaH).

[Tonumepsl CreLajibHOTr O Ha3HaueHus (Tednon, KeBJjiap,
3/IeKTPOITPOBO/ISIIME TI0JIMMEpPhI, Oropa3/iaraemMble MOIMMepbI).

OKCcrepyMeHTa/IbHble MeTO/Ibl U3yueHusl BelleCcTB U MX TpeBpalljeHul:
O3HaKOMJIeHHe C 00pa3iliaMy MPUPOJHBIX W MCKYCCTBEHHBIX BOJIOKOH, TJIaCTMAacc,
KayuyyKOB, pellleHhe SKCIIepUMeHTalbHbIX 3aZiau 1o Teme «Pacro3HaBaHue
TJIaCTMAacC U BOJIOKOH».

PacuétHbie 3agaum.

HaxoxxgeHvue MoJeKyasipHOM (opMyJ/ibl OpPraHUUeCKOro COeJVMHEeHUs TI0
MacCOBbIM  [JIOJIAM  3JIeMEHTOB, BXO/JSLIMX B €ro COCTaB, HaXOXJeHHUe
MOJIEKYJIIPHOM (OPMYJIbI OpraHUYecKOro coeAuHeHUsi Mo Macce (06béEMY)
TIPOAIYKTOB CTOPaHWs, TI0 KOJMUYeCTBY BelljecTBa (Macce, 00bEMY) MPOAYKTOB
peaklid W/WIU WCXOJHBIX BeIIeCTB, YCTaHOBJEeHUe CTPYKTYPHOU (HOPMYJIbI
OpPraHWYecKOro BellleCTBA Ha OCHOBe ero XMMHWUeCKHWX CBOWCTB WA CIIOCOOOB
TOJIyueHUsi, OTpe/ieJieHHe JI0MM BbIXOJla MPOAYKTa peaklM OT TeOpeTUUeCKU
BO3MOYKHOTO.

MesxripeiMeTHBIe CBSI3U.

Peanu3aniyis MeXXripeIMeTHbIX CBsI3€l MPU U3yUeHWH OPraHUYecKo XWUMHUU B
10 kacce oOCyIIecTB/sIeTCSl uepe3 HCIIOMb30BaHWE Kak OOIMX eCcTeCTBeHHO-
HayUHbIX TIOHSTUM, TaK W TIOHSATHM, TIPUHATBIX B OT/E/bHBIX TpeJMeTax
eCTeCTBeHHO-Hay4YHOr0 LUK/Ia.

OOb1iue ecTeCTBEHHO-HayUHble TIOHATHS: sIBJIeHUe, HAyYHbIN (DaKT, TUIIOTe3a,
TeOpHus, 3aKOH, aHajau3, CUHTe3, KiaccudbuKaius, HabaroJeHue, HU3MepeHue,
9KCIIePUMEHT, MO/le/Tb, MO/le TUPOBaHUeE.

dusrka: Marepusi, aroM, 93JeKTPOH, T[IPOTOH, HEWTPOH, MOJIeKy/a,
JHepreTUYeCKuii ypoOBeHb, BeI|eCTBO, Tes0, O00BEM, arperaTHoe COCTOSTHHE
Bell[eCcTBa, (U3NUecKre Be/JUUYMHBI, €JUHHUIIbI W3MepeHHs, CKOpPOCThb, Heprus,
Macca.

Buonorusi: KjaeTKa, OpraHu3M, 5KOCHCTeMa, Ouocdepa, MeTabOIH3M,
Hac/IeJCTBEHHOCTb, aBTOTPO(MHLIN U TreTepOTPOdHBIM TUMN MUTaHUsS, Opo’keHue,



doTtocuHTe3, abixaHue, OenKH, YIJIEBOAbI, >KUPBI, HYK/JIEUHOBbIE KHCJIOTHI,
dhepMeHTHI.

['eorpacusi: mosie3Hble UCKOTaeMble, TOTLTUBO.

TexHosorys: MUIlleBble TPOAYKTbl, OCHOBBI pal[MOHAJLHOIO MUTaHUS,
MOIOII[Me CPe/ICTBA, MaTepuasbl U3 UCKYCCTBEHHBIX U CUHTETUUECKUX BOJIOKOH.

11 K/TACC

OBIIAA N HEOPTAHNYECKAA XUMUA

Teopernueckue 0CHOBbI XUMUH.

Atom. CocTaB aTOMHBIX sifiep. XUMUueckui ssemeHT. M3oTonel. CTpoeHue
3/IEKTPOHHBIX 000/I0UeK aTOMOB, KBAaHTOBbIE UHWC/Ia. DHEPreTHYecKHe YPOBHHU U
MolypOBHU. ATOMHBIe opOuTanu. Kinaccudukaiiysi XuMUuecKrux 3/1eMeHTOB (S-, p-,
d-, f-omemenTsi). PacripesiesieHrie 3/IeKTPOHOB TI0 aTOMHBIM —OpOUTAsISIM.
DeKTPOHHbIe KOH(PUTypalliid aTOMOB 3/IEMEHTOB [epBOr0—4eTBEPTOr0 MePUO/IOB
B OCHOBHOM U BO30YKZIEHHOM COCTOSIHMM, 3JIEKTPOHHbIe KOH(UTypalid MOHOB.
OJIeKTPOOTPULIATE/IbHOCTb.

[Teproanueckut 3aKoH U Ilepuoanyeckas cucTeMa XMMHAYECKUX 37IEMEHTOB
O.U. MenpeneeBa. CBa3b MepuoiMuecKoro 3akoHa M Ileproguueckoll CUCTeMbl
XMMUUECKUX 3JIEMEHTOB C COBDEMEHHOW TeOpHel CTPOEHUsI aTOMOB.
3aKOHOMepPHOCTH W3MeHeHHsI CBOMCTB XUMHUYEeCKUX JIEMEHTOB U 06pa3yeMbIX UMU
TPOCTBIX W CJOXKHBIX BellecTs [0 TIpylraM U IepuogaMm. 3JHaueHue
rnepuoauueckoro 3akoHa /.. Menjesneesa.

XvuMmuyeckass CBs3b. Buabl XMMWYECKOM CBSI3U: KOBaJIeHTHasl, WOHHasd,
MeTa/iTMueckas. MexaHu3Mbl 00pa3oBaHMsI KOBA/JIEHTHOW CBSI3U: OOMEHHBIN U
JIOHOPHO-aKLeNTOPHbIX. DHepPrus u JjiMHa CBsi3u. [10/19pHOCTb, HaNpaBIeHHOCTh U
HaChI[aeMOCTb KOBaJIeHTHOW CBsi3W. KpaTHble cBa3u. BopopoaHasi CBsi3b.
MeXMOo/eKy/IsipHble B3aUMOZENCTBUSI.

BaneHTHOCTE M BajleHTHbIE BO3MOXXHOCTH aTroMOB. CBSI3b 3JIEKTPOHHOU
CTPYKTYDPbI MOJIEKYJI C UX T€OMETPUUECKUM CTPOeHHeM (Ha MpUMepe COoeMHEeHUM
3/IeMEHTOB BTOPOTO TIePUO/A).

[IpencraBiieHre 0 KOMILUIEKCHBIX CcOoeiuHeHUs1X. COCTaB KOMIUIEKCHOTO UOHa:
KOMIlIeKcoobpa3oBaTesib, JWraHAbl. 3HaueHWe KOMIUIEKCHBIX COeIMHeHUH.
[ToHsATHE 0 KOOPAMHALIMOHHOW XUMUU.

BemjectBa  MOJIEKY/IIPHOTO U HEMOJIEKYJIIPHOTO — CTPOeHMUsl.  THIIbI
KPUCTA/JTAYECKUX PELIETOK (CTPYKTYP) U CBOMCTBA BEILECTB.

[TonaTtue o gucnepcHbix cuctemax. VictTuHHbIe pacTtBopel. [IpencraBienuve o
KOJ/UTOUIHBIX pacTBopaxX. CrocoObl BbIpaKeHHsi KOHLIEHTPALIMA pacTBOPOB:
MaccoBas [0/ BellleCTBa B PaCcTBOpe, MOJIsIpHasi KOHLleHTpalys. HacblljeHHble 1
HeHacChIIeHHbIe PaCTBOPbI, pACTBOPUMOCTh. KpUcTaisioruaparsl.



Knaccudukaiys ¥ HOMeHK/IaTypa HeopraHu4ecKux BeljecTB. TpuUBUaIbHbIe
Ha3BaHUS OT/le/IbHBIX MpeCTaBUTeel HeOPraHUUeCKUX BelleCTB.

Krnaccudukaiys XMMUuecKux peakijuii B HEOPraHW4YeCKOM U OpraHu4ecKou
XMMUHU. 3aKOH COXPaHEHMUsl MacChbl BeleCTB; 3aKOH COXpPaHeHHWsl U IMpeBpaleHus
HEepPruu MpU XUMUUYECKUX peaklusx. TersioBbie 3QheKTbl XUMUUEeCKUX peakKLUil.
TepMoxuMHuecKre ypaBHEHUSI.

CKOpOCTh XMMHUECKOW peakLiH, e€é 3aBUCUMOCTb OT Pa3/M4YHbIX (PaKTOPOB.
['oMoreHHble ¥ reTeporeHHble peakiyuy. Karaaus v KaTtanv3aTopsl.

ObpaTtumbie 1 HeobpaTUMbIe peaki[uu. XuMHUecKoe paBHoBecue. KoHcTaHTa
XUMUYECKOro paBHOBecHusi. PaKTOpbl, BAUSIOLIME Ha TOJI0)KEHWe XUMHYeCKOro
pPaBHOBECHS: TeMIIepaTypa, /laB/ieHHe U KOHLIEHTPaLUX BeleCTB, YUaCTBYIOLMX B
peakumu. [Ipuniun Jle IlaTesnbe.

OnekTponutiyeckass Auccoiuaius. CuibHble YW y1abble  3/1€KTPOUTHI.
Crenenb pucconuaiuu. Cpefia BOJHBIX pacTBOPOB: KHWC/IOTHasl, HeWTpasbHas,
nienouHas. Bomopoassiii okasatenb (pH) pactBopa. I'hiponus coseid. Peakijuu
MOHHOT0 0OMeHa.

OKUC/IUTeTbHO-BOCCTAHOBUTE/IbHBIE  peakuyu.  CTerneHb  OKUC/IEHUS.
Oxkuc/iMTenb M BOCCTaHOBUTeNb. [lpoliecchl OKWC/AEHUSI YW BOCCTaHOBJIEHMSI.
BakHeillllvie OKWCIUTEM M BOCCTAaHOBUTENW. MeToj 3/IeKTPOHHOro OasaHca.
ONeKTPOJIM3 pacTBOPOB U PacIylaBOB BeLeCTB.

OKCrepyMeHTa/IbHble MeTO/bl U3yueHWs BelleCTB U WX MpeBpalljeHul:
pa3/jioykeHue TepoKcuJa BOAOPOJAa B MPUCYTCTBHMM KaTaav3aTopa, MOJeau
KPUCTa/I/TMUeCKUX PellETOK, MPOBe/ieHre peaki[uii MOHHOTo 0OMeHa, orpeiesieHue
CpeZibl pacTBOPOB C TMOMOLIbI0 WH/JWKATOPOB, W3yYeHWe BIIUSHUS Pa3IUYHbIX
(GakTOpoB Ha CKOpPOCTb XUMHUYECKON peakiuu U TI0JI0)KeHWe XUMUUeCKOro
pPaBHOBECHSI.

Heoprannueckasi XumMusl.

[Tonoxxenne HeMmeta/uioB B [lepuosnueckord cuUCTeMe  XWUMHUYECKHUX
snemeHToB [.. MeHeneeBa 1 0COOEHHOCTH CTPOEHUS] UX aTOMOB. du3nUecKue
CBOMCTBa HEMeTa/I/IOB. AJIJIOTPONUSI HEMeTa/UIOB (Ha MpUMepe KUCJI0pOoJa, Cephl,
docdopa u yriepoza).

Bopgopopn. Ilonyuenue, ¢gusnueckre M XUMHYeCKHMe CBOWCTBA: peakLyy C
MeTa/ylaMU U  HeMeTa//laMM, BOCCTAaHOBUTEe/IbHbIe CBOMCTBA. [ 'WpU/BIL.
Ton/vBHbBIE 37IEMEHTBI.

lanorenbl. HaxoxxzieHue B TIpupofie, CriocoObl moayueHus, Ghu3uueckue u
XMMUYeCKre CBOMCTBa. ['ajioreHOBOZOpOAbI. BakHelime KUCI0pOACOAepsKalye
coeuHeHUs TasioreHOB. JlabopaTopHble ¥ MPOMBIIIIEHHbIE CTIOCOOBI MTOTyYeHuUs
rasioreHoB. [IpyMeHeHe rajoreHoB U UX COeIMHEHUM.



Kucnopos, o3o0H. JlabopaTopHble ¥ TPOMBIIIIEHHBIE CIIOCOOBI TIO/TyUeHHs
KUc/iopoga. dusnueckrie U XWMUUECKHEe CBOMCTBA U MPUMEHeHWe KHC/I0poJa U
030Ha. OKCUBI U IePOKCUTIBL.

Cepa. HaxoxzpeHue B Tipupojie, CIIOCOOBI TO/ydeHus, GU3NUECKHE WU
xumuyeckde cBorctBa. CepoBogopon, cynabduabl. Okcup cepwi(IV), okcup
cepri(VI). CepHuctass ¥ cepHasi KMCJIOTbI U WX cod. OCOOEHHOCTU CBOMCTB
cepHOU KUC/IOThI. [IpriMeHeHre cephl U eé coeIMHeHUH.

A3or. HaxokgeHwe B TIpUpPOZe, CIIOCOOBI TIOMyueHHs, (QU3NUeCKHe u
XMMHYeCKHe CBOMCTBa. AMMMAK, HUTpUbl. OKCH/IbI a30Ta. A30THCTast U a30THas
KUCOTBI U UX co/ii. Oco6eHHOCTH CBOMCTB a30THOM KUC/IOTHL. [IprMeHeHue a30Ta
U ero coefiIMHeHUN. A30THbIe Y00peHuUs.

dochop. HaxoxgeHue B TPHUPOZeE, CIOCOObI MOMyueHHs, (U3NUeCKue U
xumuyeckyde cBoiictBa. Pochuabl u pochun. Oxcuabl docdopa, docdhopHas
KUcioTa U eé conu. IlpumeHeHue ¢ocdopa U ero coefuHeHul. PochopHbIe
y100peHus.

Yrnepon, HaxoxieHWe B Opupoge. AJUIOTPOMNHbIE  MOAU(DUKALWU.
dusnyecke W XUMHUYECKWe CBOWCTBA TIPOCTBIX BeIecTB, 0Opa30BaHHBIX
yriepogom. Okcup yraepoga(ll), okcupg yraepoga(IV), yronbHas KuciaoTra U eé
co/ii. AKTUBUPOBaHHbBIN Yyronb, ajcopbius. PynnepeHsbl, TpadeH, yryiepojHbie
HaHOTPYOKuU. IIpriMeHeHHe TPOCTHIX BEINeCTB, 00pa30BaHHBIX YTIEpO/IOM, U ero
coeIMHEeHUH.

Kpemuwuii. HaxokzeHre B MpupOZe, CIOCOObI TosiydeHus1, (u3nueckde u
xuMuueckue couctBa. Okcuy kpemHusi(IV), KpeMHUeBasi KWC/I0Ta, CUIUKATHIL.
[IprMeHeHMe KpeMHUS U ero coeluHeHui. CTeK/0, ero nojiyuyeHue, BU/bl CTEK/IA.

[Tonoxxenue Meta/uioB B [lepuoinueckoli cucTeMe XUMUUECKUX 3/1IEMEHTOB.
OcobeHHOCTH CTpPOeHMsI 3JIEKTPOHHBIX 000/104eK aTOMOB MeTasuioB. OOrue
du3nueckue CBOMCTBa MeTa/yioB. [IprMeHeHHe MeTa//IOB B ObITY U TeXHUKe.
CrnuiaBbl MeTaslioB.

ONeKTPOXUMUYECKUN psifi HamlpsbkeHud MeTa/uioB. OO6mue  criocobbl

TI0JIyYeHusI MeTasl/IoB: T'UJpOMeTalsIyprus, MUPOMeTaJlTyprus,
yniekTpoMeTasyprusi. [loHsiTue o Koppo3uu MeTaioB. CrocoObl 3allidThl OT
KOPPO3UH.

OOmiast xapakTepucTvka MeTa/ioB IA-rpyrimbl Ileprouueckoil CHUCTeMBI
XUMHUUECKUX 3jieMeHTOB. Harpuil M Kamui: 1osnydyeHve, ¢usdueckue U
XUMUYECKHe CBOMCTBA, IPUMEHEHE TIPOCThIX BELLeCTB U UX COeJMHEeHHUH.

O6miast xapakrepuctuka MetasyioB IIA-rpynmbl Ilepuoguueckoil CUCTEMBI
XUMHUUECKUX 3/71eMEeHTOB. MarHuii W Kajbluii: IoJiydyeHue, (u3nueckde U
XUMUYeCKre CBOMCTBA, IIPMMEHEHHe IIPOCThIX BeLeCTB M WX COeJVHEeHUHU.
JKécTKoCTb BOJIbI U CIOCOOBI €€ yCTpaHeHMUs.



AtoMUHMI: TIOy4YeHue, (u3nyeckrie U XUMUUeCcKre CBOMCTBA, MPUMeHeHUe
MPOCTOTO BellleCTBa W €ro coeiuHeHW. Am(oTepHble CBOWMCTBA OKCHAA H
TUPOKCHUIA aTFOMUHUS, TUIPOKCOKOMILIEKChI aTFOMUHUS.

OO6iass  xapakTepucTuka MeTa/uioB TmobouHbix moAarpymmn  (B-rpyrim)
[Tepuorueckol CUCTEMbI XUMUUECKUX 3/IEMEHTOB.

dusrueckre U XMMHAYECKUe CBOKMCTBA XpoMa M ero coefuHeHU. OKCHUIbI U
ruapokcuabl xpoMma(ll), xpoma(Ill) u xpoma(VI). XpomaTel U AUXpOMAaThl, KX
OKHUC/IUTe/IbHbIe CBOMCTBA. [1o/lyueHHe 1 MpUMeHeHre XpoMa.

dusrueckre W XUMHUeCKHMe CBOWCTBA MapraHila W ero CoeJvHeHU.
Baxueliive coepuHenusi wmapranua(ll), wmapranua(IV), wmapranga(VI) wu
maprania( VII). I[lepmaHraHat Kaausi, ero OKAC/IUTe/IbHble CBOMCTRBA.

dusrueckre U1 XMMUYECKHWe CBOMCTBA ’Kejle3a U ero coefrHeHun. OKCHJPI,
ruApokcuzbl U conu xese3a(ll) u xxenesa(Ill). ITonyueHre 1 puMeHeHUe >kese3a
Y ero CIJIaBOB.

du3nyeckre U XUMUYEeCKWe CBOKMCTBA Meiu U eé coefiuHeHuH. [ToyueHve u
TIpUMEHeHue MeJy U eé CoeJIJMHEeHUM.

LuHk: monyuyeHuwe, ¢u3nUeckue W XUMUYeCKWe CBOWCTBa. AMdoTepHbie
CBOMCTBa OKCH/a M TU/IPOKCH/A [IUHKA, TUAPOKCOKOMILIEKCHI IIMHKA. [IprMeHeHue
I[MHKa ¥ ero CoeJHeHUM.

OKCrepuMeHTa/lbHble MeTOZbl M3yUeHHs BellleCTB U WX [peBpallleHUi:
n3ydyeHre oOpas3l[OB HeMeTas/yIOB, TOpeHue cepbl, ¢ocdopa, xKesne3a, MarHus B
KUC/IOpOJe, U3ydyeHUe Ko/leKiu «MeTa/uibl M CIJIaBbl», B3aUMO/EWCTBUE
1IeJIOYHBIX U L1eJIOUHO3eMeJIbHBIX MeTa/l/IoB C BOJOU (BO3MOYKHO MCII0J/Ib30BaHUE
BH/leOMaTePUAJIOB), B3aUMOJEMCTBUE LIMHKA U JKejle3a C pacTBOpaMU KHUC/IOT H
111e/i0Uel, KaueCTBeHHbIE PeaKklii Ha HeopraHWyeckre aHUOHbI, KaTUOH BOJIOPO/a
M KaTUOHbI METa/JIOB, B3aUMO/IeICTBUE THJPOKCUIOB aJIOMUHUSI W LMHKA C
pacTBOpaMy KUC/IOT U I1e/I0Ueid, pelieHre 3KCIepUMeHTa IbHbIX 3aZad Mo TeMaMm
«[amorennl», «Cepa u eé coefuHeHUs», «A30T U dochop U UX COeIUHEHHUS»,
«MeTasIbl TJIaBHBIX HOATPYII», «MeTaibl HOOOUHBIX MTOATPYII».

XUMUA U )KU3Hb.

Posib XxvMuM B 006ecriedyeHN YCTOMUMBOTO pa3BUTHS yesioBeuecTBa. [loHATHE
O HayyHbIX MeTOAAX TIO3HAaHUSI U MEeTOJOJIOTMM HAyUHOr0 HCC/IeJOBaHUS.
HayuHble NMpUHIUITBI OpraHu3alii XUMUUeCKOTro TIPOM3BO/ICTBA. [IpOMbIiiLIeHHbIe
CriocoObI MOTyueHUs] BaKHEHIIIMX BellecTB (Ha MprMepe MPOW3BO/[CTBA aMMHaKa,
CepHOM KHUC/IOThI, MeTaHo/1a). [IpombiiiieHHble CIOCOObI MOyUeHUs MeTal/IoB U
CruIaBOB. XMMHYECKOe 3arpsi3HeHWe OKpY’Karollled Cpefibl U ero IOC/Ie/CTBUS.
Posib xuimuu B 06ecrieueHUH SHepreTHUecKoi 6e301acHOCTH.

XuMUsi ¥ 3[0pOBbe uesioBeKa. JlekapcTBeHHble cpexacTBa. IlpaBusia
WCII0/Tb30BaHUsl JIeKapCTBEHHBIX MpernapaToB. Pojib XUMUM B Pa3BUTHUH MeIULIUHbI.



XUMUSI TIUIIM: OCHOBHBIE KOMIIOHEHTBI, MUIll[eBble Z00aBKU. Posb XUMUU B
obecrieueHHH TTUITIEBOM 0€30T1aCHOCTH.

Kocmetnueckrie v mnap@romMepHble cpencTtBa. beiTtoBasg xumus. IlpaBuna
6e30macHOTO MUCII0/Ib30BaHUSI TIperapaToB ObITOBOM XWUMWUKW B TIOBCEAHEBHOM
JKU3HMU.

XVMHUS B CTPOMTE/bCTBE: Ba)KHEMIIMEe CTPOMTe/bHble Marepuasbl (LJeMEHT,
6eToH).

Xumus B CeIbCKOM X03siiicTBe. OpraHnyeckrie 1 MUHepasibHbIe YI00peHus..

CoBpeMeHHble KOHCTPYKLIMOHHbIE MaTepuasibl, KPaCKW, CTeK/IO, KepaMHUKa.
Martepuassl AJ1s1 3/IeKTPOHUKU. HaHOTeXHO/I0TUM.

PacuéTtHble 3a7aun.

PacuéTel: Macchl BelllecTBa WM 00bEMa ra3oB M0 U3BECTHOMY KOJIMUECTBY
BelllecTBa, Macce wid 00BEMY OFHOTO M3 yUaCTBYIOIIMX B PeaKiMM BellecTB,
Macchbl (00BEMa, Ko/MYecTBa BelljeCTBA) MPOAYKTOB DeakiuH, eCAu OJHO U3
BelleCcTB UMeeT TIpUMecH, Macchl (00BEMa, KOIMUecTBa BelecTBa) MPOAYKTa
peaklyMy, ecJd OJHO W3 BeIecTB [JaHO B BHJe pacTBopa C OmNpeneléHHOU
MacCOBOM Jj0/lell pacTBOPEHHOrO BellleCTBa, MAaCCOBOU [JIOIM W MOJSIPHOU
KOHLIEHTpAaLlMM BellleCTBA B pacTBOpe, [0JM BbIXOJA MNPOAYKTAa peakiuud OT
TeopeTU4YeCKU BO3MOXKHOTO.

MexripegMeTHbIe CBSI3U.

Peanmm3aiiusi  MeXXIIpe]METHBIX  CBsi3ell TMpU  u3ydeHWH 0oOIel u
HeOpraHnveckor XMMuM B 11 Kjlacce OCYLeCTBJ/ISIETCSl Yyepe3 UCIOJIb30BaHWe KaK
oOII[MX ecTeCTBeHHO-HAayUHbIX TMOHSATUM, TaK U MOHATHM, TIPUHATHIX B OT/Ie/IbHBIX
rpeiMeTax eCTeCTBeHHO-HayUHOr0 [JUKJIA.

OOb11re ecTeCTBEHHO-HayUHbIe TIOHATHS: sIBJIeHWe, HAyYHbIN (DaKT, TUIIOTe3a,
Teopusi, 3aKOH, aHa/u3, CUHTe3, KjaccuUKalys, TepUoAUUHOCTb, Hab/oieHue,
v3MepeHue, SKCIIepUMEHT, MOZielb, MOZleJIMpOBaHue.

du3ukKa: Marepusi, MUKPOMUP, MaKpOMHUpP, aTOM, 3JIEKTPOH, IIPOTOH,
HEWTPOH, UOH, U30TOIbl, PAAUOAKTUBHOCTb, MOJIEKYJIa, SHEPTeTUUEeCKU YPOBEHD,
BeII|eCTBO, Teyio, OObEM, arperaTHoe COCTOSIHMe BellleCTBa, W/eanbHBIA Ta3,
(dr3nUecKue BeJIMUKHbI, eIMHULIbI U3MEepPeHHs], CKOPOCTb, SHEePIUsi, Macca.

Buosorusi: KneTka, opraHusM, Kocucrema, 6uocdepa, MmeTabosm3M, Makpo-
Y MUKDPO3JIeMeHThI, Oe/TKH, KUDbI, YTJIeBO/IbI, HyK/IeMHOBbIe KUC/IOThI, (hepPMeHTHI,
TOPMOHBI, KpYTOBOPOT BeL[eCTB U MOTOK SHEPTrUU B S5KOCUCTeMaX.

['eorpadmusi: MUHepasbl, TOPHbIE MOPO/bI, T0JIe3HbIe UCKOMAaeMble, TOILIMBO,
pecypchbl.

TexHosorus:: XMMu4eckass POMBILLIEHHOCTb, MeTa/UIyprusi, CTPOUTE/IbHbIE
MarepHrasibl, CeJIbCKOX03IMCTBEHHOEe TIPOU3BO/CTBO, IHILeBasi MPOMBILIIEHHOCTD,
(dapmareBTHUYeCKas TIPOMBILLJIEHHOCTb, TIPOU3BO/ICTBO KOCMEeTHUYEeCKUX



rpernaparoB, MPOM3BO/ICTBO KOHCTPYKLIMOHHBIX MaTepUasioB, 3/eKTPOHHast
TIPOMBILIEHHOCTh, HAHOTEXHOJIOTUHU.



IINTAHAPYEMBIE PE3YJIBTATBI OCBOEHHMSA ITPOI'PAMMUBI 110 XUMUN
HA YI'TYBJIEHHOM YPOBHE CPEHEI'O OBIIEI'O OBPA3SOBAHNUA

JINUHOCTHBIE PE3YJ/IbTATDI

B CoOTBeTCTBHMM C CHUCTEMHO-/IeATeTbHOCTHBIM IIOAXOOM B CTPYKType
JTMYHOCTHBIX Pe3y/IbTaTOB OCBOEHWs TIpeMeTa «XHMHS» Ha ypOBHE CpeJHEro
obmiero o0pa3oBaHUsI BbIJle/ieHbl  C/e[yIOIe COCTaBJISIOIIMe: O0CO3HaHHUe
00yuarolUMHUCS POCCHHUCKOM TPa)KJaHCKOW WAEHTUYHOCTH, TOTOBHOCTb K
CaMOpa3BUTHIO, CAMOCTOSATETbHOCTH 1 CaMOOTIpe/ie/IeHHI0; Hanuure MOTHBAIUH K
0o0y4eHMIO; TOTOBHOCTbH M CIIOCOOHOCTb OOyYarolUXCsi PYKOBO/CTBOBATHCS
NMPUHATBIMU B 0OIleCTBe TMpaBWIaMM UM HOPMaMM TIOBeJleHUs; Haluuue
IIPaBOCO3HAHUS, 9KOJIOTHUECKON KY/IbTYPbI; CIOCOOHOCTL CTaBUTh 1€/ U CTPOUTh
YKU3HEHHbIE TI/IaHbI.

JIMUHOCTHBIE pe3y/lbTaThl OCBOEHUs TIpeiMeTa «XHUMHS» OTPakaroT
c(OpMUPOBAHHOCTb OMbITAa TI03HABATENbHOM U TIPAKTUUECKOW [1esiTeIbHOCTU
o0yuaroIuXxcs B Mpoljecce peann3aljii oOpa3oBaTebHON JesITe/TbHOCTH.

JINUHOCTHBIE pe3y/lbTaThl OCBOEHUs TIpeiMeTa «XHUMHS» OTPakaroT
cchOpMHUPOBAHHOCTh OTIbITA TI03HABATENBLHOM U TIPAKTUUECKOMW [1esiTeTbHOCTH
oOyuaroluxcs B Mpoliecce peanv3aliii obpa3oBaTesibHON JesiTeIbHOCTH, B TOM
YKc/ie B YaCTH:

1) rpa)KJaHCKOr0 BOCITUTAHUS:

0CO3HaHUs1 00YYAIIIMMKUCS CBOMX KOHCTUTYIIMOHHBIX TIPaB U 00s13aHHOCTEH,
yBa)keHUs K 3aKOHY ¥ MPaBOMOPSIAKY;

TIpe/ICTaB/IeHUsT O COLMAJbHBIX HOpMax M TMpaBWaX MeXIUYHOCTHBIX
OTHOIIIEHUH B KOJI/IEKTHBE;

TOTOBHOCTH K COBMECTHOM TBODUYECKOW [IesiTeTbHOCTH TIpU CO3/aHUU
yueOHBIX MPOEKTOB, pellleHWM y4ueOHBIX U T0O3HaBaTeIbHBIX 3a/lay, BBIOJHEHUN
XUMHUECKUX IKCTIePUMEHTOB;

CIIOCOOHOCTH TIOHWUMAaTh YW TIPUHUMATh MOTHBBI, HaMepeHUs, JIOTUKY |
apryMeHThI IPYTUX TIPU aHa/In3e Pa3/IMdHbIX BUJIOB YueOHOM /esTeTbHOCTH;

2) IaTPHOTHYECKOT0 BOCTIMTAHUA:

I[EHHOCTHOTO OTHOIIEHHUSI K HWCTOPUYECKOMY U HAYYHOMY HaC/IeZHIo
OTeueCTBeHHOM XHMMUU;

yBaKeHUsT K TIPOIecCy TBOpuecTBa B 00/aCTW TeOpUM W TPAKTHUYeCKOTO
TIPWIOXKEeHUSI XUMHUM, OCO3HAHUSI TOTO, 4YTO JaHHble HAyKU eCTb pe3yJbTaT
JIIATeNbHBIX ~ HAO/MOJeHWH, KpPOMOT/IMBBIX  JKCIIEPUMEHTA/IbHBIX  TOHCKOB,
TIOCTOSTHHOT'O TPY/ia YUEHBIX 1 TIPAKTUKOB;



WHTepeca W II03HaBaTebHBIX MOTHBOB B TOAYYEHHUH U TIOC/IeAYIOI[EM
aHa/iM3e UHQOPMAILUK O MepeioBbIX JOCTWKEHUSIX COBPEMEHHOW OTeueCTBeHHOU
XUMHH;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

HPABCTBEHHOT'O CO3HAHMSI, STUUECKOTO TIOBe/IeHNS;

CrIOCOOHOCTH OLIeHMBAThb CUTYAl[H, CBs3aHHbIE C XUMUUYECKHUMHU SIBJIEHUSIMHU,
Y TIPUHMMATh OCO3HaHHBIE peIlleHHs], OPUEHTHPYSACh Ha MOpaTbHO-HPABCTBEHHBIE
HOPMBI U 1[eHHOCTH;

TOTOBHOCTH OIleHMBaTh CBOE TIOBe/leHHe U TIOCTYIIKA CBOWX TOBApHIIeN C
TO3UIMM HPABCTBEHHBIX U MPABOBBIX HOPM U C YUETOM OCO3HAHUS TOC/Ie[CTBUM
TIOCTYTIKOB,;

4) popMuUpOBaHUA KYJILTYPHI 3/[0POBbSI:

MMOHUMaHUsI 1[EHHOCTeH 370poBOro U 0Oe3omacHOro obpasa >KU3HH,
HeO0OXOJMMOCTH OTBETCTBEHHOT'O OTHOILIEHUSI K COOCTBeHHOMY (H3UUYECKOMY U
TICUXUYECKOMY 3/10POBbIO;

cobmoienrss TipaBus  Ge3oracHoro obpaineHusi C BelljeCTBaMH B OBITYy,
TOBCeJHeBHOM >KW3HH, B TPY/IOBOU JIesITe/IbHOCTH;

MOHWMAaHWs 1[eHHOCTH TIpaBWI WHAWBUYaJIbHOTO U  KOJUIEKTUBHOTO
6e30macHOr0 MOBe/IeHYsI B CUTYAlLMsX, YTPOKAIOIHUX 3/J0POBBIO U KU3HU JIIO/Iel;

OCO3HAHUS TIOC/e/ICTBUM W HENPHUSATHS BPEJHBIX MPHBLIUEK (yroTpebieHUs
aJIKOT0J15, HADKOTUKOB, KYPeHHS]);

5) TPYAOBOr0 BOCIIUTAHMS:

KOMMYHMKAaTUBHOM  KOMIIETEHTHOCTM B  yueOHO-MCC/ie10BaTeIbCKOM
JesiTe/IbHOCTH,  OOII[eCTBEHHO — TIOJIe3HOM, TBOPUECKOM W APYIMX  BHUZAX
JesiTe/IbHOCTH;

YCTAaHOBKM Ha AaKTHUBHOE YyyacThe B pellleHuM TMpPaKTUYecKux 3aziau
coLMa/IbHOM HarlpaB/IeHHOCTU (B paMKax CBOEro Kjacca, IIKOJbI);

WMHTepeca K MPakTU4eCKOMY H3yueHHo Mpodeccuii pa3iuuHOro poja, B TOM
YKc/ie Ha OCHOBe TIPUMeHeHUsI TTPeIMEeTHBIX 3HAaHUH 110 XUMUU;

yBa)keHUs K TPY[Ly, JFOASM TPy/la ¥ pe3ysbTaTtaM TPYAOBO# /esaTebHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BbIOOpY WHAWBH/ya/IbHOM TpPaeKTOPUHU
obpa3zoBaHus, Oyayiiedd mpodeccuyd W peanu3al[dd COOCTBEHHBIX >KU3HEHHBIX
TIJIAHOB C YYETOM JIMUHOCTHBIX WHTEPeCOB, CIIOCOOHOCTeH K XMMHU, UHTEPeCOB U
noTpeGHOCTeM 0011IeCTBa;

6) 3K0/10rH4ecKoro BoCIIUTaHUSA:

9KOJIOTUYECKH I11e/1ec000pa3HOro OTHOINEHUs K TMPHUPOZie KaK HCTOUHHUKY
CYI[eCTBOBAHUS KU3HU Ha 3eMie;

MOHUMaHHWs TJ/I00anbHOTO XapaKTepa SKOJOTMUecKux MpobseM, BIUSHUS
9KOHOMMUECKUX TTPOIIeCCOB Ha COCTOSTHME MPUPO/IHOMN U COLIMA/ILHOMN Cpe/ibl;



OCO3HaHUSI HeOOXOAWMOCTU WCIONb30BaHUS [JOCTIKEHUM XUMUU /IS
pellieHys BOIPOCOB paLldOHaIbHOTO NPHUPO/I0I0JIb30BaHUS;

aKTUBHOTO HeMpUATUS [eWCTBUM, NPUHOCSIIIMX Bpell OKpYy»Karolen
TIPUPOTHOM CpeZie, YMEHHs MPOTHO3WPOBATh HeOJIAarorpusaTHbIE 3KOJIOTHUYECKHe
TM0CJIe[ICTBUS MpeANPUHUMAaeMbIX AeMCTBUIN U NIpeIoTBpalllaTh UX;

Ha/IM4usl Pa3BUTOIO KOJIOrMYECKOr0 MbILUIEHUS], SKOJOrMYeCKOU KYJIbTYPHI,
OrbITa JlesITe TbHOCTH 9KOJIOTMYeCKOM HaripaB/IeHHOCTH, yMeHUsI
PYKOBO/ICTBOBAaTbCSI MU B TO3HaBaTelbHOM, KOMMYHUKAaTUBHOW U COLMAIbLHOM
MpaKTHKe, CMOCOOHOCTH W yMEHHUSI aKTMBHO TIPOTUBOCTOSTH HZEO0JIOTHH
xemodobuu;

7) eHHOCTH HayYHOT0 MO3HAHUA:

MHPOBO33p€eHUsl, COOTBETCTBYIOIIEr0 COBPEMEHHOMY YPOBHIO pa3BUTUS
HayKH U 0011[eCTBEHHOU MTPAKTHKY;

MOHUMaHUsl CleLUU(PUKA XUMHUM KaK HayKd, OCO3HaHUS €€ poiu B
dbopMHpOBaHNMY PpalMOHANBHOTO HAy4YHOT'O MbIIIJIEHUS, CO3/]JaHHUH 11eJIOCTHOTO
TIpe/iCTaBeHuss 00 OKPYy’KaroIlleM MHpe KaK O eJMHCTBe MPHUPOJbI U uesioBeKa, B
MO3HAHUM TIPUPO/HBIX 3aKOHOMEDHOCTeM U pellleHuH TIpo0sieM CcOoXpaHeHUs
TIPUPOJHOTO PaBHOBECHS;

ybexgéHHOCTM B 0co00W  3HAUMMOCTH XUMHH [II1  COBPEMEeHHOM
I[UBUWIK3AlUM: B €€ TyMaHUCTUUYECKOM HalpaB/leHHOCTH W Ba)XXHOW poOJd B
CO3/laHMY HOBOW 0a3bl MaTepua/sibHOM KY/JbTYPhl, B peIIeHWd T100aTbHbIX
1po0ieM yCTOMUMBOTO Pa3BUTHS UYe/IOBEUECTBA — CHIPHEBOM, SHEPreTUUYeCcKOH,
TTUIIEBOM M 9KO0JIOTMUeCKOoW 0e30TacHOCTH, B Pa3BUTHUN Me/UIIMHBI, 00ecrieueHUH
yCJIOBUM yCHEIIHOro TPY/la U 3K0JIOTMueCKy KOMGMOPTHOMN >KU3HU KaXKJ0ro ujeHa
o0I11eCTBa;

eCTeCTBEHHO-HAayYHOW TpPaMOTHOCTH: TIOHMMaHUsl CYIIHOCTA MeETO/I0B
T03HAHMsA, MCIIO/b3yeMbIX B €CTeCTBEHHBIX HayKaX, CIIOCOOHOCTH MCIIOJIb30BaTh
ToJ/TyuyaeMble 3HaHUSA JJIs aHa/li3a U 00bsICHEHUS SIBJIEHUM OKPY’Kaloll[ero Mupa u
TIPOUCXOASAIINX B HEM M3MeHeHHUH, yMeHus [iesiaTb 000CHOBaHHbIe 3aK/TIOUeHHs Ha
OCHOBe HayuHbIX (DaKTOB ¥ WMEIOILIUXCSd [JaHHBIX C 1eJbl0 TOJyYeHus
JIOCTOBEPHBIX BBIBO/IOB;

CIIOCOOHOCTM  CaMOCTOSATeNIbHO HCII0/Ib30BaTh XUMHUECKUe 3HAHUS [/
peliieHUsI IP06JieM B peanbHBIX KU3HEHHBIX CUTYalUsX;

VHTepeca K M03HaHUI0, UCC/Iel0BaTe/IbCKOU JesiTeTbHOCTY;

TOTOBHOCTM U  CIOCOOHOCTM K  HeTpepbiIBHOMY  00pa3oBaHMIO U
camMo00pa30oBaHUIO, K AaKTMBHOMY IIOJIyU€HHIO HOBBIX 3HAHUU 110 XWUMWUU B
COOTBETCTBUM C )KU3HEHHBIMU TTOTPEOHOCTSIMU;

MHTepeca K 0C0OO0eHHOCTSM Tpy/ia B pa3iMuHbIX chepax mpodeccruoHaabHON
JesITeIbHOCTH.



METAIIPEAMETHBIE PE3YJ/IBTATBI

MeTtanpeMeTHbIe pe3y/bTaTbl OCBOEHHUS MPOTrPaMMbl TT0 XMMUU Ha YPOBHE
cpenHero o61iero o6pa3oBaHus BK/IIOUAIOT:

3HauMMble A8 (OPMHUDOBAaHHS  MHUPOBO33peHHUS  OOyUaromxcs
MeXIUCLUTITMHADHBIe (MeXXIIpeJMeTHbIe) oOIljeHayuyHble TOHSTHS, OTPa’karolue
1[eJIOCTHOCTh Hay4YHOM KapTMHbI MHpa U CHelu(pUKy MeTO[0B T103HaHUS,
WCIIO/Tb3YEeMBIX B €CTeCTBEHHBIX HayKax (MaTepusi, BellleCTBO, SHEPrUsl, sSIBJIeHUe,
Tpoliecc, CUCTeMa, Hay4yHbll (PakT, TIPUHLUII, TUMOTe3a, 3aKOHOMEPHOCTb, 3aKOH,
Teopwusi, UCC/iefloBaHre, HaO/oieHre, U3MepeHue, IKCIIePUMEHT U IPYTHe);

yYHUBepcCanbHble yueOHbIe JeHCTBUS (TI03HABaTe/bHble, KOMMYHUKAaTHUBHbIE,

peryasiTUBHBIE), obecrieunBaroLe (opMHUpOBaHue (PyHKLIMOHATbHOU
IPaMOTHOCTH U COLIMATbHOM KOMITETeHLIUM 00yYaroLuXcs;
CTIOCOOHOCTD obOyyJarormxcs WCII0/Tb30BaTh OCBOEHHbIe

MEXICIIUTTMHAPHBIe, MUPOBO33peHUYECKHEe 3HAaHWS U YHUBEPCA/IbHbIe yueOHbIe
JIeWCTBUS B MMO3HABATE/IbHOU U COLIMA/IbHOU MPAKTHKE.

MeTtarnpeiMeTHble pe3yabTaTbl OTpaXkalOT OBJaJieHHe YHUBepCaJbHbIMU
y4eOHbBIMH ~ TIO3HaBaTe/bHLIMM, KOMMYHUKAaTUBHBIMH W  PeTy/ISTUBHBIMU
JIeCTBUSIMU.

Ilo3HaBaTe/IbHbIE YHHUBepPCa/IbHbIe yueOHbIe eiiCTBHS

1) 6a30BbIe JIOrHUECKHE AeHCTBUA:

camMoCTOSITelbHO  (OpPMy/MpPOBaTb W aKTyaJW3WpOBaTh  IpoO/eMy,
paccMaTpuBaTh €€ BCeCTOPOHHE;

ornpefensTh Leau [JesTelbHOCTHU, 3ajaBas MapaMeTpbl W KPUTEPUU UX
JIOCTHXKEHHsI, COOTHOCUTD Pe3y/IbTaThl AesiTe/TbHOCTH C TTIOCTaB/I€HHbIMU LIeJISIMU;

WCIIO/Ib30BaTh TPHM OCBOEHUM 3HAHWM TIPUEMBI JIOTUUECKOTO MBbIIIIEHUS:
BbIZIEJIATh XapaKTepHble TMPH3HAKW MOHATUM W yCTaHaB/IMBaTb WX B3aUMOCBSI3b,
WCTI0/Tb30BaTh COOTBETCTBYIOIIME TIOHITUS [Jis1 00BsICHEHUsI OT/le/TbHbIX (DaKTOB U
SIBJIEHUI;

BbIOMpaTh OCHOBAaHWS W KPUTEPUM [ KaacCU(UKAIMM BeIeCcTB U
XMMMWYECKUX PeaKIui;

yCTaHaB/IMBaTh TMPUUYMHHO-C/IEJCTBEHHbIE CBSI3M MEXJy H3yyaeMbIMHU
SIBJIEHUSIMU;

CTPOUTHL JIOTUUECKHEe PpacCyXJeHUsi (MHAYKTUBHbIE, [eJyKTUBHbIE, IO
aHaJIOTuM), BbISB/IATb 3aKOHOMEPHOCTHM M TMPOTHMBOPEUMss B pacCMaTpUBaeMbIX
sIBJIEHUSIX, (DOPMYJ/TMPOBATh BbIBO/IbI U 3aK/TFOUEHHUSI;

TIPUMEHSITh B MpOL[ecce MO3HAHUSI UCTO0JIb3yeMble B XUMUM CUMBOJIMYECKHE
(3HaKOBBIE) MO/Ie/H, TIPe0Opa30BLIBATh MO/Ie/TbHbIE TIPeJCTAB/IeHUS — XUMHUUeCKHUM
3HaK (CHMMBOJI) 3/7eMeHTa, XHUMMUUYecKas QopMmy/a, ypaBHeHWe XWUMHYeCKOM



peakiuy — TIPU pellleHUH yueOHBIX TT03HaBaTe/JbHbIX W TPAKTHUECKUX 3a/iay,
TIPUMEHSITh Ha3BaHHbIe MOJe/IbHbIE MPe/|CTaB/IeHuUs /il BbIsSIB/IEHUs XapaKTePHbBIX
TIPU3HAKOB U3yUaeMbIX BEIeCTB U XUMUUECKUX PeaKI[vi.

2) 0a3oBbBIe UCC/IE0BATEILCKHE IeHCTBHUS:

BJIaZIeTh OCHOBaMH METO/IOB HAayYHOTO IO3HAHUSI BeIleCTB U XUMMUUECKUX
peakLuu;

dbopMyMpoBaTh 11e/14 1 3a/laui UCC/e/I0BaHusl, UCII0Mb30BaTh MOCTaBIeHHbIE
W CaMOCTOsITeNIbHO C(hOpPMYJ/IMpOBaHHbIe BOIPOCHI B KadyeCcTBe WHCTPyMeHTa
TO03HAHWS U OCHOBBI /Ji1 (DOPMUPOBAHUS THUIIOTE3bI MO TMPOBEpPKe MPaBUIbHOCTH
BbICKA3bIBAEMbIX CY>K/I€HUW;

B/aZIeTh HaBbIKAMH CAMOCTOSITE/IbHOTO TIJIAaHUPOBAaHUS U TIPOBe/IeHUsI
yUeHHYeCKUX KCTIepHMEHTOB, COBEpIIIEHCTBOBAaThL YMEHHSI HaO/MI0/aTh 3a X0/[0M
rpoliecca, CaMOCTOSITe/IbHO IIPOTrHO3MPOBaTh €ro pe3y/bTar, (HOpPMYJIHMPOBaTh
0000111eHHs ¥ BBIBOZIbI OTHOCUTE/ILHO I0CTOBEPHOCTH Pe3yJ/IbTaTOB UCC/Ie/I0BaHus,
COCTaB/IATh 000CHOBAaHHBIN OTUET O MPOJie/IaHHOM paboTe;

nproOpeTaTh OIBIT yUYeHWYECKOW HWCCIe/IOBaTeIbCKOM UM TPOEKTHOMU
JesiTe/IbHOCTU, TIPOSIBJISAITH CTIOCOOHOCTH M TOTOBHOCTh K CAMOCTOSITEJTEHOMY
MOMCKY METO/IOB pelleHus] TPAKTUYeCKHWX 3ajjay, MPHMEHEHUI0 pa3/IMYHbIX
MeTO/IOB TT03HAHMSI.

3) pabora c uadopmanueii:

ODUEHTHPOBAaTbCSI B PA3/IMUHbIX MCTOUHMKAX WH(POpMalLUu (Hay4yHO-
TOMy/IsipHasi uTepaTypa XUMUUECKOTO COjlep)KaHHs, CITPaBOYHbIe T10COOus,
pecypcbl VIHTepHeTa), aHa/IM3UPOBaTh MH(OPMALUIO pa3/MuHbIX BUZIOB U (HOpPM
Tipe/iCTaBJ/IeHUs], KPUTHUYECKU OLleHUBaTh eé JIOCTOBEPHOCTh u
HEeTpOTUBOPEUUBOCTb;

(dbopMyIMpoBaTh 3anpoChkl U TIPUMEHSITh Pa3/IUUHbIE METO/bI MPU MOUCKE U
orbope wuHbOpMalMM, HeoOXoAUMON /71  BBIIOMHEHUs y4eOHBIX 3ajjay
oIpezie/IeHHOr O THIIA,

nproOpeTaTh OMBIT HCTIO/b30BaHUSI HWH(POPMAI[MOHHO-KOMMYHHUKATHBHBIX
TeXHOJIOTHUH Y PAa3/IMUHbIX TOMCKOBBIX CUCTEM;

CaMOCTOSITeJTbHO  BbIOMpaTh  ONTUMaNbHYIO  GoOpMy  TIpe/iCTaB/IeHUs
uHbopMaluu (cxembl, TpadUKU, AMArpaMMBbl, TaOIHILIbI, PUCYHKHU U JPYTHE);

WCTIO/Tb30BaTh HAyuHBbIM fA3bIK B KadecTBe Cpe/cCTBa Ipu pabore ¢
XMMUUeCKOM UWH@oOpMaluel: TMpUMeHsITb MexXIpeAMeTHble (dbusnueckue U
MaTeMaTHh4yecKye) 3HaKu U CUMBOJIbI, hOpMYy/ibl, abOpeBUaTypbl, HOMEHK/IATypy;

HCII0/Ib30BATh 3HAKOBO-CHMMBOJ/IMYECKHE CpeaCTBd HalJIAJiHOCTH.

KOMMyHI/IKaTI/IBHble YHuBepCd/IbHbIE y‘-lEﬁHble ﬂEﬁCTBHﬂ:



3a/laBaTh BOTIPOCHI T10 CYILIeCTBY 00CY»KAaeMoii TeMbl B X0/le Araiora u/uimm
JVCKYCCHU, BBICKA3bIBaTh U/leH, (OPMYJIUPOBATh CBOM IPEIJIOKEeHUS
OTHOCHTE/TbHO BBITIOJTHEHUS MPeJIOKEHHOU 3a/1aui;

BBICTYIIaTh C IpEe3eHTal[dell pe3y/bTaTOB I103HABATE/ILHOM esITe/IbHOCTH,
TI0JTyUYE€HHBIX CAMOCTOSITE/TbHO U/TM COBMECTHO CO CBEPCTHHUKAMU TTPU BHITIOJTHEHUH
XUMHUECKOTO 3KCIIepHMeHTa, TTPAKTHUeCKOH paboThI 10 MCC/IeJOBAHUIO CBOMCTB
H3yJaeMbIX BeIIeCTB, peanu3aljii yueOHOro 1poeKTa, U (h)OpMy/IMpPOBaTh BLIBO/IBI
10 pe3y/jbTaTaM MPOBEeAEHHBIX MCC/IeA0BAHUIN IMyTEM COrIACOBAHUS TO3ULIAN B
xo/ie 06CyKaeHus1 1 0OMeHa MHEeHUSIMH.

PEFyJIHTI/IBHbIe YHuBepCa/IbHbIE y‘-IEﬁHble AEﬁCTBHHZ

CaMOCTOSITeJIbHO TIJIAaHUPOBaTh W OCYLIECTB/SATb CBOK TI03HABATeJbHYHO
JesITe/IbHOCTb, Ompefenisis eé 1LeJd W 3a/aud, KOHTPOJIUPOBaTb U IO Mepe
He0OXOIMMOCTA KOPPEKTHPOBATh TMpe/jlaraeMblii  aJlfOPUTM  JIeMCTBUM  TIPH
BBITIOJTHEHUX Y4eOHBIX M MCC/e[iloBaTeNbCKUX 3aflau, BbIOMpaTh Haubosee
3¢ deKTUBHbIM CrOCO0 WX pellleHUs C yYETOM TIOJyueHHWs] HOBBIX 3HAHWMA O
Bel[eCTBaX U XUMHUYECKUX pPeakLusiX;

OCYLLECTB/ISITh CAMOKOHTPOJIb JIeSITeIbHOCTA Ha OCHOBe CamMoOaHaiv3a H
CaMOOLIeHKH.

IMPEAMETHBIE PE3YJ/IBTATbBI

[TpenMeTHBIe pe3y/bTaTbl OCBOEHHS MPOTrPaMMBbI 110 XMMUM Ha yT/1y0/1éHHOM
YPOBHe Ha YpOBHe cpejHero o0irero oOpa3oBaHUs BK/IHOYAIOT cCrieludpuueckrie
AJis1 yueOHOTO TipeMeTa « XUMHsD» HayuHble 3HAHUS], yMeHHs U CIIOCOObI /leficTBUiA
10 OCBOEHHIO, UHTepTpeTal[ui 1 rnpeoOpa30BaHUIO 3HAHWM, BUABI [1eSTeTbHOCTH
M0 TMOJyYeHUI0 HOBOTO 3HAHUS U MPUMEHEHWI0 3HaHWW B pa3/MUHbIX yueOHBIX
CUTYyaLUsiX, a TAK)Ke B peaslbHbIX )KU3HEHHbIX CUTYalUsiX, CBSI3aHHBIX C XUMUeil. B
mporpaMMe TI0 XUMHUM TpeJMeTHble pe3y/bTaTbl MpPeACTaB/leHbl M0 ToAaMm
V3y4yeHwusl.

10 KITACC

[IpenmeTHble pe3y/nbTaThl OCBOeHMsI Kypca «OpraHuueckasi XUMMSsI»
OTpaXkaroT:

c(hOpMHUPOBAaHHOCTb TIpe/CTaB/J€HUU: O MeCTe W 3HaueHUM OpraHu4yecKou
XUMHUHM B CHCTe€Me eCTeCTBEHHBbIX HayK W e€ pojii B o0ecrieueHWH YCTOWMUHBOTO
pa3BUTHS UesioBeuecTBa B pellleHHuH MpobsieM 3K0/I0THYeCcKOu, SHepreTUuecKou u



nuiLeBo 6e30MacHOCTH, B Pa3BUTHUM MeAWLIMHBI, CO3ZIlAHWM HOBBIX MaTepHasoB,
HOBBIX VCTOYHUKOB SHepruy, B obecrieueHUn paLYiOHA/ILHOT O
MIPUPO/IOTIOB30BaHus, B (POPMUPOBAHUM MHMPOBO33peHUsI U 00lell KyJ/IbTyphbl
Yye/loBeKa, a TaKKe SKOJOrMuecku OOOCHOBAHHOTO OTHOIIEHHSI K CBOEMY
3/J0POBBIO Y IPUPOJHOM Cpejie;

B/aJleHMe  CHUCTeMOM  XMMMUeCKUX  3HaHWW, KOTOpas  BKJIIOUaeT:
OCHOBOIIOJIArarolye MoHATHUsS — XUMUUECKUU 3JIEMEHT, aTOM, /IpO U 3JIeKTPOHHas
obonouka aroma, s-, p-, d-aTOMHble OpOWTa/NM, OCHOBHOE U BO30OYXKIEHHOE
COCTOSIHUSI aTOMa, TrubOpuAW3alusi aTOMHBIX OpOuTaseil, HWOH, MOJIeKya,
Ba/IeHTHOCTb, 3/1eKTPOOTPULIATE/IbHOCTb, CTeNleHb OKUCJ/IeHUS, XUMUUYeCKasl CBA3b,
MOJIb, MOJISIDHasi Macca, MOJISIPHbIN 00bEM, yI/iepoJHbIi CKesleT, (yHKIMOHaIbHas
Ipynmna, pajukag, CTPYKTypHble (opMmy/ibl (pa3BépHyThle, COKpALLEHHBIE,
CKeJleTHble), W30MepHsi CTPYKTypHas M TPOCTPaHCTBeHHasi (reomeTpryeckKas,
ONTMYeCKasi), W30Mepbl, TOMOJIOTUYECKWUN PpsZl, TOMOJIOTH, YTJIeBOJOPO/BI,
KUCJIOPOJ- U a30TCOJeprKalljie OpraHuyeckrde COeIUHEHHsi, MOHOMep, MOJIMMep,
CTPYKTYDHOE 3B€HO, BBICOKOMOJIEKYJIIDHbIE COEJVHEHHs; TeOPUH, 3aKOHBI
(nepuognueckuy 3akoH [. WM. MenzgeneeBa, Teopusi CTPOEHHsS OpPraHUYECKUX
BewjectB A. M. ByT/iepoBa, 3aKOH COXpaHeHUs1 MaCChl Bel|eCTB, 3aKOH COXPaHEeHUs
W TpeBpalleHus] SHEePrUMM TIpU XUMHUYECKHMX peaklWsX), 3aKOHOMEpPHOCTH,
CMMBOJIMUECKUM S13bIK XUMHHM, MUDOBO33pD€HYeCKHe 3HaHMS, JieXXalle B OCHOBe
MOHWMaHHSI TIPUUMHHOCTH M CUCTEMHOCTU XUMHUUECKUX SIBJIEHUM; TIpe/iCTaBIeHUs
O MeXaHU3Max XUMHUYeCKUX peaklyd, TepMOAUHAMUUYECKHMX U KUHeTUYeCKUX
3aKOHOMEPHOCTSIX MX MPOTeKaHMsi, 0 B3aMMHOM BJIUSIHUM aTOMOB W TPy aTOMOB
B MOJIeKy/ax (MHAYKTUBHBIA U Me30MepHbIU 3(pdeKThl, opueHTaHTsl 1 1 II poza);
dakToMOrMuecKe CBeJileHUsI O CBOMCTBAaX, COCTaBe, TMOAy4YeHUHd U 0e30macHOM
MCTIO/Ib30BaHUM Ba)KHEMILIMX OpraHUuYecKuX BellecTB B ObITY M IpaKTHYeCcKOM
JesiTeIbHOCTU ~ YesioBeKa,  OOLIMX  HayuHbIX  TMPUHLMIIAX  XUMHUUECKOro
MIPOU3BO/ICTBA (Ha MpUMepe MPOM3BO/CTBA METAHOJIA, TepepaboTKu HeTH);

Cc(OpMUPOBaHHOCTb YMEHMI: BBISB/ISATh XapaKTepHble MPU3HAKM TOHSATHH,
yCTaHaB/IMBaTh MX B3alMOCBS3b, WCII0/Ib30BaTh COOTBETCTBYIOLME MOHATHS MPU
OMMCaHWUU COCTaBa, CTPOEHUS U CBOMCTB OPraHMYeCKUX COeJMHEeHUl;

c(OpMUPOBaHHOCTb YMEHUM:

VICTI0/Tb30BaTh XUMUUECKYH0 CHMBOJIMKY [i/Isl COCTaB/I€HUS] MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPALLEHHBIX U CKeJIeTHbIX) (POPMY/1 OpraHUyecKux
BeLL[eCTB;

COCTaBJIATh YPaBHEHUS] XWUMUUECKUX PEeakLMd M pacKpbIBaTh MX CYLIHOCTH:
OKMCJ/IUTE/IbHO-BOCCTAHOBUTE/IbHBIX ~ peaklMid  TOCPeACTBOM  COCTaBJIeHUS
5JIEKTPOHHOTrO 0ajlaHca 3TUX peakluid, peakLuil HOHHOrO oOOMeHa MyTéM
COCTaBJIEHUS UX TOJIHBIX U COKPAIéHHBbIX MOHHBIX YPaBHEHUN;



W3roTaB/IMBaTh MOJEIN MOJIEKY/T OPraHUYeCKUX BeIeCTB /11 WIIKCTpaLlyuu
VX XUMUYECKOTr0 U POCTPAHCTBEHHOTO CTPOEHUS;

c(hOpMHPOBAaHHOCTb yYMEHHWM: yCTaHaB/JWBaThb MPUHAJ/IEKHOCTh HM3yUeHHBIX
OpraHMYeCcKUX BeIecTB MO HX COCTaBy U CTPOEHUIO K OIpefe/éHHOMY
K/IacCy/Tpynme COeJWHeHWM, [JaBaTb MM Ha3BaHUAd [0 CUCTEMaTUUeCKOU
HoMeHknaType (IUPAC) u npuBOAWUTH TpHBUA/lbHbIE Ha3BaHWS /i1 OTZAeE/JIbHBIX
Tpe/iCTaBUTe/Ield OPraHMYeCcKUX BellecTB (STWIeH, alleTWIeH, TOMYO0s, TJIMLEepPUH,
STWIEHIJIUKOJ/Ib, (eHOJI, (opmasblerufi, aneTaabJerusi, aneToH, MypaBbHHas
KUCJIOTa, YKCYCHAasi KMCJI0Ta, CTeapUHOBAsL, OJIEMHOBAs!, NTaIlbLMUTUHOBAsI KUC/IOTHI,
IJIMLYH, ajlaHuH, MajbTo3a, ()PYKTO3a, aHWIWH, AWUBWUHW/, U30MPEH, XJIOPOIIPEH,
CTUPOJ U [IpyTrue);

c(hOpMHUPOBAaHHOCTb YMEHUSI OMpeJesiTb BUJ XUMWUUECKOM CBSI3U B
OpraHhuYeCKuX COeAVHEHUSX (KOBa/leHTHass Y WOHHas CBsi3b, O- W TI-CBf3b,
BOJIOPOZHAs CBSI3b);

c(hOpMHUPOBAaHHOCTb YMEHUSI MPUMEHSATH TI0JIO)KEHUS] TeOpPUM CTPOeHUs
opraHuueckux BeirjectB A. M. Byt/iepoBa /151 00bsICHeHUST 3aBUCUMOCTH CBOWCTB
BelLleCTB OT UX COCTaBa U CTPOEHUS;

chOpMUPOBAaHHOCTL ~ YMEHMM  XapaKTepu3oBaTb  COCTaB, CTpPOEHHMe,
dbu3nueckue U XUMHUYECKHWe CBOMCTBA TUIMUHBIX TMpeACTaBUTe/ed pa3/IMuHbIX
KJIaCCOB OPraHUYeCKUX BellleCTB: aJKaHOB, LMK/IOAJKaHOB, aJIKeHOB, ajKaJueHOB,
aJIKMHOB, apOMaTUYeCKHX YTJIeBOJOPOJOB, CIHUPTOB, albleru/oB, KETOHOB,
KapOOHOBBIX KHCJ/IOT, MPOCTHIX U CIO0XKHBIX 3(UPOB, >KUPOB, HUTPOCOEJUHEHUHN U
aMWHOB, AMMHOKHC/IOT, OesKoB, yrieBosioB (MOHO-, AW- W TOJIMCaxapy/ioOB),
WTKOCTPUPOBaTh ~ TEHETUYECKYH)  CBSI3b  MEXAY HUMU  ypaBHEHUSIMU
COOTBETCTBYIOIIIMX XWMUUECKHMX PpeaklUWd C WCMHO0JIb30BaHUEM CTPYKTYPHBIX
hopmy;

c(hOpMHUPOBAaHHOCTb YMeHUsl MO/ TBEP)K/[aTb Ha KOHKPETHBIX MpUMepax
XapakTep 3aBUCUMOCTH PeaKI[MOHHOW CTIOCOOHOCTH OpraHUueCcKruX CoeJuHeHU OT
KPaTHOCTU U TUMA KOBAJIEHTHOU CBSI3U (0- U T-CBSI31), B3aUMHOTI'O BJIUSIHUSL aTOMOB
Y TPYIIIl aTOMOB B MOJIEKYJIax;

c(hOpMHUPOBAaHHOCTb YMEHUSI XapaKTepU30BaTh UCTOUHUKH YTJIEBOJOPO/HOTO
celpbsi  (HedTh, TPUPOAHBIA Ta3, Yroyb), CIOCOObI €ro mepepaboTKH W
MIpaKTHUUeCKoe MprMeHeHHe MPOyKTOB repepaboTKy;

c(hOpMUPOBAHHOCThL BJIaZIEHUS] CHCTEMOM 3HAHUW O eCTeCTBeHHO-HayUHbIX
MeTOo/laX MO3HaHUSl — HabJtoleHny, U3MepeHrH, MOJeTMPOBaHNH, SKCTIePUMeHTe
(peasibHOM U MBIC/IEHHOM) U YMEHUSI IPUMEHSTh 3TU 3HAHUS;

chOpMUPOBAHHOCTh yMeHUs TIPUMEHSTh OCHOBHBbIE ornepanuu
MBIC/TUTE/IbHOM [/leATe/lbHOCTH — aHajiu3 W CUHTe3, CpaBHeHWe, 00600iieHue,



CUCTeMaTH3allI0, BbisSIBJIeHUe TPUUYMHHO-C/Ie[CTBEHHBIX CBs3€d — ISl U3yueHus
CBOWCTB BeIeCTB U XMMUUECKUX PeaKLui;

c(hOpMHUPOBAaHHOCTb YMEHMM: BbISIB/ISITh B3aUMOCBSI3b XUMUUECKHUX 3HAHUM C
TIOHATUSIMA U TIPEJICTaB/IeHUSIMUA JIDYTUX eCTeCTBeHHO-HayUHbIX MpPeJMeTOB [/Is
b6omee 0CO3HAHHOTO TIOHMMAHUS CYIIJHOCTH MaTepHajbHOTO eAWHCTBA MWUPa,
WCTI0/Tb30BaTh CHUCTEMHbIe 3HaHHWS 0 OPraHUUeCKOW XUMUU [ijisi OOBSICHEHUS U
TIPOTrHO3MPOBAHUS SIBJIEHUI, UMEIOIHX eCTeCTBeHHO-HayUHY0 IPUPOY;

chOpMUPOBAHHOCThL ~YMEHUW: TIPOBOJIUTH PACUETHI 10 XUMHUYECKUM
dbopMysiaM M ypaBHEHUSIM XUMHUECKUX peakiluil C UCM0Jb30BaHUeM (r3UueCcKuX
BeMUMH (Macca, OOBEM Tra30B, KOJMYECTBO BeIeCTBAa), XapaKTepU3YHOIUX
BelllecTBa C KOJIMYECTBEHHOW CTOPOHBI: PacuéThl MO HAXOXXAEHUID XUMUYECKOU
dbopMy/ibl BellecTBa MO U3BECTHBIM MAaCCOBBIM [IO/ISIM XUMHUUECKHUX 371eMEeHTOB,
TIPOZAIYKTaM CrOpaHwsl, TJIOTHOCTU Ta3000pa3HbIX BelleCTB;

chOpMUPOBAHHOCTh YMEHU: MPOrHO3UPOBaTh, aHAJIM3MPOBaTh U OL|EHUBATh
C TO3WIMHA  JSKOJOrMYecKkor  6e30MacHOCTA  TIOC/TeACTBUS  OBITOBOM U
MIPOU3BO/ICTBEHHON JIeSITeIbHOCTU  UesioBeKa, CBsS3aHHOM ¢ TmepepaboTKoM
Bell[eCTB, UCI0/b30BaTh I0J/IyYeHHbIe 3HAHUS /1JIsl IPUHSATUSI TPAaMOTHBIX pelleHui
npo6JieM B CUTYaLMsIX, CBSI3aHHBIX C XUMUEH;

chOpMUPOBAaHHOCTh YMEHMI: CaMOCTOSATE/NLHO TUIAaHUPOBaTh W TIPOBO/IUTH
XUMUYECKUW HSKCriepuMeHT (TlojiydeHHMe W W3yueHHe CBOMCTB OpraHh4YecKux
Bell[eCTB, KauyeCTBEHHble peakKlUd Yr/aeBOAOPO/OB Ppa3/MUHbIX KJ/IacCOB W
KUCJIOPOACOIepXKallliX OpPraHUuUeCKuX BelecTB, pelleHue >SKCIepUMeHTaTbHbIX
33/jlay MO0 pacrio3HaBaHUIO OpraHWYecKuX BeIlecTB) C cob/roieHreM TpaBuil
6e3omacHoro ofpailieHysi C BelllecTBaMM M JilabopaTopHbIM 000py/j0BaHKEM,
dbopMmynupoBaTh 1ielb MCC/E/I0BaHUs], TPEJCTaB/IsATb B pa3MyHONW (opme
pe3yJbTaThbl SKCIIePUMEHTA, aHA/IM3UPOBATh U OLIEHUBATh UX JJOCTOBEPHOCTH;

c(hOpMUPOBAHHOCTb YMEHUM:

cobsirofjaTh TIpaBUIa 3KOJOTUUYECKH 1]eiec000pa3HOro moBefieHusi B ObITY U
TPY/JOBOU [1eATe/TbHOCTU B LIe/IsIX COXPAaHEeHUs] CBOEro 3/I0POBbs, OKpY»Karollei
TIPUPOJHOW Cpe/ibl U JOCTHKEHHs €6 yCTOMUMBOIO Pa3BUTHS;

OCO3HaBaTh OMNACHOCTh TOKCHUYECKOTO [IeHiCTBUS Ha J»KUBbIe OpraHWU3MbI
orpe/ie/IEHHbIX OPraHUUeCKUX BellleCcTB, MOHUMasi CMbIC/ 1oka3aTens [1/1K;

aHa/IM3UPOBaTh 1jesieco0bpa3HOCTb TIPUMEHEHHsI OPTaHUYeCKHX BeIeCTB B
TIPOMBILLIZIEHHOCTH U B OBITY C TOUKU 3PeHHsI COOTHOIIIEHUST PUCK-TI0/1b3a;

c(OpMUPOBAHHOCTh YMEHHM: OCYLIeCTB/ATh LieJieHarpaB/ieHHbIA TMOUCK
XUMHUUeCKOH MHGOpPMAI[MK B PA3/IMUHBIX UCTOUHHMKAX (HayuHasi ¥ yueOHO-HayuHast
uTeparypa, Cpe/icTBa MacCoBOM MH(opMaly, IHTepHeT U Apyrue), KpUuTUUeCKu
aHa/IM3UpPOBaTh XMMHUYECKYI0 UH(OpMal[uio, TilepepabaTbiBaTh €€ U UCIOIb30BaTh
B COOTBETCTBHUH C TIOCTaB/IEHHOMN yueOHOU 3a/iauei.



11 KITACC

[TpemMeTHbIe pe3y/ibTaThl OCBOeHHsI Kypca «OOliljasi ¥ HeopraHuyeckas
XUMUSI» OTPaXkatoT:

c(hOpMHPOBaHHOCTb TpPe/CTaB/JI€eHUM: O MaTepuaJbHOM €eJIUHCTBE MHPa,
3aKOHOMEPHOCTSIX W TI03HAaBaeMOCTH SIBJIeHUM TPUPOJbI, O MecTe W 3HaueHUH
XUMHUU B CHCTeMe eCTeCTBeHHBbIX HayK W eé pojiu B obecrieueHWH YCTOWMUHBOTO
pa3BUTHUS, B pellleHuHd Mpo0/ieM 3KOJOrMYecKoM, SHepreTUYecKOr U TIUIIIeBOU
6e3011acHOCTH, B Pa3BUTHU MeJUIWHBI, CO3JIJaHMM HOBBIX MaTepUasioB, HOBBIX
WCTOYHWKOB SHEPruM, B oOecrieueHWM pPAlMOHAJbHOTO TPUPOAOII0/Ib30BaHus, B
dbopMUpOBaHMYM MHPOBO33peHHsI U 00lell Ky/JbTypbl 4ejiOBeKa, a TaKxke
9KOJIOTMUYeCKM 000CHOBAHHOTO OTHOIIIEHHS K CBOEMY 3/[0POBbIO U TIPUPOJHOU
cpeze;

B/IaJleHhe  CUCTEMOM  XMMHUECKMX  3HaHMM, KOTOpas  BKJ/IKOYaerT:
OCHOBOIIOJ/IArarolye TIOHSITUSI — XUMWYECKWd 3JIeMeHT, aToM, $pO aroMma,
M30TOIIbl, 3/IeKTPOHHAasi 000/104Ka aToMa, S-, p-, d-aTOMHbIe OpOUTa/M, OCHOBHOE U
BO30Y)KZIEHHOE COCTOSIHMSI aTOMa, THOpHM3al[isi aTOMHBIX OpOWTasel, WOH,
MOJIeKYyJla, BaJIeHTHOCTb,  3JIEKTPOOTPHULIATE/IbHOCTh, CTeleHb  OKWC/IeHUs,
XUMUYecKass CBsi3b (KOBaJIeHTHas, WOHHas, MeTaj/yidueckas, BOAOPOJHas),
KpUCTa//IMUeCKasi pelliéTka, XWMHUYeckas peakiusi, pacTBOp, 3JIEKTPOJIUTHI,
HEe3/IeKTPOJIUThI, 3JIEKTPOJUTHYECKasi AUCCOLMAalLUs, CTeleHb [IUCCOLUALUY,
BOZIOPO/IHbIM TOKa3aTesib, OKUC/IUTE/b, BOCCTAHOBUTEJNb, TeII0BOM 3¢ deKT
XUMUYECKOM peakliuM, CKOPOCTb XUMUUECKOU peaklvy, XMMUUeCKOe PaBHOBECHE;
TeOPUM M 3aKOHBI (TeopHus 3/IeKTPOJUTUUECKOW AUCCOLMAlldW, MepuoJuuyecKuil
3akoH [I.1. MeH/ie/leeBa, 3aKOH COXpaHeHMs MaCChl Bell|eCTB, 3aKOH COXPaHeHUs U
TipeBpallleHys] SHePruy NMPU XUMUUeCKUX peaklysiX, 3aKOH MOCTOSTHCTBA COCTaBa
Bel[eCTB, 3aKOH [eWCTBYIOLIUX MaccC), 3aKOHOMEPHOCTH, CHUMBOJIMYECKUN $3bIK
XMMUH, MHUPOBO33DEHUYECKHe 3HaHHWs, JeXalllué B OCHOBe T[IOHHMaHUS
MPDUYMHHOCTA W CUCTEMHOCTM  XUMHUYECKUX  SBJE€HWW;  COBPEMEHHbIe
Tpe/iCTaB/ieHsi O CTPOEHHH Bell[eCTBAa Ha aTOMHOM, HOHHO-MOJIEKY/ISIDHOM U
HaZIMOJIEKY/IIDHOM ~ YPOBHSIX; TMpEeJCTaB/eHUsI O MeXaHU3Max XUMHUYEeCKHUX
peakiyi, TepMOJWHAMUUYECKHUX U KUHETUUYECKUX 3aKOHOMEPHOCTSIX HUX
MPOTEKaHUsi, 0 XWUMUYECKOM DaBHOBECHM, paCTBOpax U AUCIIEPCHBIX CHUCTeMax;
dakTosioruuecKre CBeZileHWss O CBOMCTBAaX, COCTaBe, TOJyueHUH U Oe30racHOM
WCTI0/Tb30BaHWM Ba)KHEUIIINX HeOpraHM4eCKUX BelleCcTB B ObITY U MPaKTUUeCKOM
JesiTeTbHOCTU ~ YesioBeKa, OOIMX  HayyHbIX TMPUHIMIAX  XUMHUUYECKOTO
TIPOU3BO/ICTBA;

chOpMUPOBAHHOCTh YMEHWI: BBISIB/SATh XapaKTepHble TIPU3HAKU TMOHSATUM,
yCTaHaB/IMBaThb MX B3aMMOCBS3b, UCIOJb30BaTh COOTBETCTBYIOLME TMOHATUS MU
OMNMCaHWW HeOPraHWYeCKUX BeIlecTB U UX TpeBpall|eHul;



Cc()OpMUPOBAHHOCTb yYMEHUSI HCII0/Ib30BaTh XUMUUECKYH) CUMBOJIUKY [JIs1
cocTaB/ieHUs:T (OpMyJl BelleCTB M  YpPaBHEHUMM XUMUYECKMX  peaklui,
cuctematnyeckyro HoMeHKIatypy (IUPAC) u TpuBHabHbIe Ha3BaHUS OT/EIbHBIX
BellleCTB;

c(OpMUPOBaHHOCTb YMEHHsI OTpe/ie/IsiTh BaJIEeHTHOCTb U CTeleHb OKUC/IeHUS
XUMHUUECKUX 3/IEMEHTOB B COeJUHEHMSIX, BUJ, XMMHUUECKON CBSI3U (KOBaJIeHTHas,
VOHHAasl, MeTa//Inyeckasl, BOAOPOJAHAasA), THUI KPUCTA/UIMYECKOM PEeLIETKU
KOHKDETHOT'O BellleCTBa;

c(OpMUPOBAHHOCTb yMeHHsI OOBSICHATb 3aBUCHMOCTb CBOMCTB BeI|eCTB OT
BUJla XWUMHUYECKOW CBSI3M W THIMA KPUCTA//TMYECKOM PeIéTKd, OOMEeHHBbId H
JIOHOPHO-AKILeNTOPHBIN MeXaHK3Mbl 00pa30BaHUsI KOBaJIEHTHOM CBSI3U;

cOpMUPOBAHHOCTb  YMEHWM:  KJIaCcCU(ULUPOBaTh:  HeOpraHW4yecKue
Bell[eCTBa I10 UX COCTaBy, XUMUUECKHE pPeakLMu 110 pa3/IMYHbIM Ipr3HaKaM (YMCLy
W COCTaBy pearvpyrollyXx BelLecTB, TEIIOBOMY 3((eKTy peakuyy, WU3MeHEHUIO
CTerleHel OKUCJeHUs] 37eMeHTOB, 00paTMMOCTH, YyuaCTHIO KaTaju3aropa W
ApyTHe); CaMOCTOSITe/IbHO BbIOMPATh OCHOBAHUS U KPUTEPUH [Jisi KIacCUpUKaIIU
M3y4yaeMbIX Bell[eCTB U XMMUYeCKUX peakLui;

c(hOpMUPOBaHHOCTb YMeHUs PacKpbIBaTb CMbIC/ NEPUOAUUECKOro 3aKoHa /1.
. MeHieneeBa U IeMOHCTPHPOBATh €r0 CUCTEMaTU3UPYIOLYI0, 0OBSICHUTETbHYHO
Y TIPOrHOCTUYECKYIO (PYHKILMY;

c()OpMUPOBAHHOCTb YMEHMI: XapaKTepu30BaTb 37€KTPOHHOE CTPOeHue
aTOMOB Y HOHOB XUMHUYECKUX 3JIEMEHTOB I1epBOr0—4eTBEPTOro I1epHO/I0B
[Tepuoguueckori  cuctembl  [I.MI.  MeHjeneeBa,  HWCIO/Ab3YS  TOHSATUS
«3HepreTUyecKre ypOBHWU», «3HEpPreTUUecKue IOAYPOBHW», «S-, P-, d-aTOMHBbIE
opbuTtanm», «OCHOBHOe U BO30YKAEHHOE 3HepPreTHUYecKHe COCTOSHUSI aToOMay;
OOBSICHATH 3aKOHOMEPHOCTU U3MEHEHUs] CBOMCTB XMMMUUECKUX 371eMEeHTOB U UX
coefvHeHWW M0 mnepuojgaM U rpynnam Ilepuoguueckor cuctemsr [. U.
MeneneeBa, BajleHTHble BO3MOXXHOCTH aTOMOB 3/IEMEHTOB Ha OCHOBe CTPOEHUs
UX 3JIeKTPOHHBIX 000/I0UeK;

cOpMHUPOBAHHOCTbL yYMEHWM: XapakKTepu3oBaTh (OMUCHIBaTh) 0OlLue
XMMUYECKMe  CBOMCTBA  BeIlleCTB  pa3/IMUHbIX  KJ/IAacCOB,  IOATBEPKJATh
CyLL[eCTBOBaHHME Te€HEeTUYECKOM CBSI3M MEXYy HeOpraHW4yeCKMMHU BelleCTBAMH C
TIOMOLLbI0 YPAaBHEHNH COOTBETCTBYIOLIMX XUMUYECKUX PeakLii;

Cc()OpMUPOBAHHOCTb YMEHMUSI PpacKpblBaTb CYLIHOCTb: OKHCJIUTEIbHO-
BOCCTAHOBUTE/IbHBIX peakKldi MOCPeJCTBOM COCTaBJIeHUs 3/IeKTPOHHOTO OanaHca
3TUX peaklui; peakUWii HWOHHOTO OOMeHa IyTéM COCTaB/IeHUS WX TOJHBIX U
COKpAIlIEHHbIX ~ WOHHBIX  ypaBHEHWW;  peakUUM  THpO/Iv3a;  peaklui
KOMIL/IeKcooOpa3oBaHusl (Ha IpUMepe I'/JpOKCOKOMITIEKCOB [IMHKA U a/IFOMUHUS);



chOpMHUPOBAaHHOCTh YMeHHUSI OOBSCHATH 3aKOHOMEPHOCTH TPOTeKaHWs
XUMUYECKHX peaklUi C YU6TOM UX SHepreTU4yeCcKuX XapaKTepPUCTUK, XapaKTep
V3MEeHeHUs] CKOPOCTHM XHWMMWYEeCKOM peakl[id B 3aBUCUMOCTH OT pa3/IMuHbIX
(akTOpOB, a TaK)Ke XapaKTep CMEILeHUs] XUMHAUeCKOTr0 PaBHOBECHS MO/] BIUSTHAEM
BHEIIHUX BO3JercTBUU (MpuHuu Jle Illatensbe);

chOpMUPOBAHHOCTb yMEHUSI XapaKTepu30BaTb XWMHUUYECKHWe peakLuH,
JieXkaliue B OCHOBE TPOMBIIIEHHOTO MOJIyYyeHUsI CePHOM KHC/I0Thbl, aMMMUAKa,
o0Iie HayuHble TIPUHLIAIIBI XUMHUYECKHX TIPOM3BOJCTB; I1e/1eCO00pa3HOCTh
TIPUMeHeHHsI HeOpraHUUeCKHX BeIleCTB B TPOMBIIIJIEHHOCTH U B OBITY C TOUKU
3peHHsi COOTHOLLIEHUS] PUCK-T10/1b3a;

c(hOpMHUPOBAaHHOCTb BJIaJleHHUs] CHUCTEMOW 3HaHUKW O MeToJax Hay4yHOro
MO3HAHUS SIBJIEHWW TIpUpoAbl — HabsrofeHne, W3MepeHWe, MOJe/UpOBaHue,
5KCIepuMeHT (peasibHbIM M MBIC/IEHHBIN ), UCTI0/Ib3YEeMbIX B eCTeCTBEHHBIX HayKax,
yMeHUs1 MPUMEHSTh 3TU 3HaHUS TIPU SKCIIePUMEHTaIbHOM MCC/IeI0BaHUU BeLeCTB
U 718 OOBSICHeHUS XUMMUYEeCKUX SIBJIeHWW, MMEIOIUX MeCTO B TIpUPO/e,
TpaKTUUeCKOM JiesiTe/TbHOCTH Ye/IOBeKa U B OBCEJHEBHOU >KU3HU;

chOpMUPOBAHHOCTh YMEHHSI BbISIBJISAITb B3aUMOCBSI3b XMMUYECKUX 3HaHUM C
TOHATUSIMA U TIPeJICTaBIe€HUSIMUA [IDYTUX eCTeCTBEHHO-HayUHbIX MpPeJMeTOB [JIsi
60/1e€ 0CO3HAHHOT'O TTOHUMAaHWS MaTeprUabHOTO eIMHCTBA MUPA;

Cc(hOpMUPOBAaHHOCTb yMEHHUS TIPOBOJUTH PaCUy€Thl: C UCIOJIb30BaHUEM
TIOHATUM «MacCoBasi [JOJIsl BeIlleCTBa B PaCTBOPe» U «MOJISIDHAsA KOHLIEHTPALUSI»;
Macchl BelljeCcTBa Wik 00bEMa ras3a 1o U3BeCTHOMY KOJIMUeCTBY BellleCTBa, Macce
U 06bEMY OZIHOTO M3 YUaCTBYIOI[UMX B peakijuM Bell[eCTB; TeruioBoro 3¢gdekra
peaklyy; 3HaueHusl BOJOPOJHOrO IOKa3aTessl pacTBOPOB KUCJIOT U Lie/ouer C
W3BECTHOM CTETeHbI0 AMCCOLMALMM; Macchl (00bEMa, KO/IMUecTBa BeIIeCTBa)
MIPO/IyKTa peaki[uy, eCc/id OJHO U3 MCXOAHBIX BeLIeCTB /JaHO B BUJE pacTBopa C
orpe/ie/IEHHOM MaCCOBOM [10/ield PaCTBOPEHHOT'O BeIleCTBa WM JaHO B M30bITKe
(uMeeT TIpUMeCH); JOJH BBbIXOZA TPOJYKTa peakuu; OObEMHBIX OTHOIIIEHHM
ra3os;

chOpMUPOBAHHOCTh YMEHMM: CaMOCTOSITE/IbHO TUIAaHUPOBaTh W TPOBOJUTH
XUMUUECKU  JKcriepuMeHT  (TIpoBefieHWe — peaki[uii  MOHHOTO  oOMeHa,
MO/TBEPJKJeHNe KaueCTBEHHOI0 COCTaBa HeOPraHMYeCKUX BellleCTB, OMpe/eeHre
Cpeflbl pacTBOPOB BeIlleCTB C TIOMOILLbIO WHAWKATOPOB, U3yueHUe BJIMSHUS
pa3MuHbIX  ()aKTOPOB Ha CKOPOCTb XUMHWYECKOM  peaklyd, pelleHue
9KCIepUMeHTaNbHbIX 3a/lau 1no TeMaM «MeTamibel» U «HeMeTamabl») C
cobsrofieHrieM TipaBU/ Oe30macHOro obpailjeHus C BellleCTBaMHU U 1ab0paTOPHBIM
obopyoBanueM, (GoOpMyJUpOBaTh 1jeflb  UCCAe[0BaHUs, TIPEJCTaBlSATh B
pa3MuHoM (popMe pe3y/bTaThl SKCIEPUMEHTa, aHa/lIM3UpOBaTh U OLIEHUBAaTh WX
JIOCTOBEPHOCTB;



cchopMHUPOBAHHOCTh YMeHHI: COO/MIO/IaTh TIPABHIA T10/1b30BaHMsI XMUMUUECKOH
nmocyon u mabopatopHbIM 00O0pyZOBaHHEM, oOpalieHWss C BelecTBaMU B
COOTBETCTBUM C WHCTPYKLMSIMH TIO BBLITIOJIHEHUIO J1TaO0OpPaTOPHBIX XUMHYECKUX
OTLITOB, JKOJIOTUUECKH I[e/ieco00pa3Horo IioBeZieHUss B OBITY W TPY/I0BOM
JleATeJIbHOCTA B LIeJIIX COXPaHEHUs] CBOETO 3/I0POBbS, OKPY>KaroLerd MPUPOJHOU
cpeibl W JOCTWXKEHUS €€ yCTOMYMBOIO pa3BUTHS, OCO3HABaTh OIACHOCTH
TOKCUUECKOTO JIeiCTBUSI Ha >KMBble OPraHU3Mbl OMpe/le/IEHHbIX HeopraHu4eCcKux
Bell|eCTB, OHMMas CcMbIc/ okasarend [IK;

chOpMUPOBAHHOCTh YMEHUM: OCYIIeCTB/ATh lje/ieHarnpaB/ieHHbI TOMCK
XUMHUUeCKol nHbopMal[iu B Pa3/IMUHBIX UCTOYHHUKaX (HayuHasi U yueOHO-HayuyHast
JMTepaTypa, CpeicTBa MacCoBOM MHMopMaluu, UHTepHeT U ipyrue), KpUTUUEeCKU
aHa/IM3UPOBaTh XUMHUUYECKYI0 WH(pOpMaI[uio, TiepepabaTbiBaTh €€ U UCIO0Ih30BaTh
B COOTBETCTBHH C TTOCTAB/IEHHOW y4eOHOM 3a/jaueil.



TEMATHNYECKOE IVNTAHUPOBAHUE

10 KJIACC
KoiuuyecTBo yacoB J/IeKTPOHHbIE
Ne HanMeHoBaHMe pa3/ie/ioB U TeM (uudposBbie)
n/n nporpaMMsbl Bcero Kourpoanuere | - TIpakruueciue o0pa3oBare/IbHbIE
paboThI paboThI pecypeni
Pa3pen 1. TeopeTuyeckue 0CHOBBI OPraHU4YeCKOH XUMHUH
[TpesmeT oprannueckou xumuu. Teopus
1.1 CTPOEeHMsI OPraHu4eCcKuX coesuHeHu A. M. 8
Bytnieposa
Wtoro no pa3peny 8
Pa3pen 2. YrieBoaopobl
21 [IpenenbHble yrieBOAOPOAbl — alKaHbI, c
L[MK/I0a/TKaHbI
29 HernpeznenbHbie yriieBoAOpPObl: alKeHbl, 14 1
asKaZiueHbl, aTKUHbI
2.3 Apomarrueckue yrieBoZopozpl (apeHsbl) 8
24 [IpupoHbIe UCTOYHUKH YI/IEBOJOPOJO0B U UX 4
repepaboTKa
2.5 ["aymoreHnpounsBoAHbIE YIIEBOJOPO OB 4 1
Wtoro no pa3peny 35
Pa3pen 3. Kuciopoacoaepikainjue opranHiuyeckye CoeuHeHUs
3.1 Crinptsl. ®eHon 11 1
3.2 KapOoHuIbHBIE COeIMHEHHUS: aTbAeruabl U 21 1
KeTOoHBL. KapboHoBBIe KUCIOTEI. CJI0XKHBIE




3¢upsl. Kupbl

3.3 YrneBogpl 9
Wtoro no paspeny 41
Pa3pen 4. Asorcopepikainjye opraHuyecKue coeJuHeHUus

41 AmuHbI. AMUHOKUCIIOTEL. benku 12
Wroro nio pasgeny 12

Pa3pen 5. BbiCOKOMOJ/IeKy/IApHBIE COeAUHEHUSA

5.1 BbicoKOMOUIeKyIsipHbIe COeJUHEeHUs 6

Wtoro no paspeny 6

OBLIEE KO/IMYECTBO YACOB II10 ITPOI'PAMME 102




11 K/TACC

Ko/mmuecTBo yacoB JJIEKTPOHHbIE
HaumeHoBaHMe pa3/ie/ioB U TeM (uudposBbie)
Ne n/m KontponbHsble | TIpakTHueckue
NporpamMMsbI Bcero oOpa3oBare/bHbIE
paboThI paboThI
pecypchl
Pa3pen 1. TeopeTnueckre 0CHOBbBI XUMHH
Crtpoenue atoMa. [Teprorueckuii 3aKoH
1.1 u [Tepuoguueckas cucreMa XUMUUECKUX 9
anemeHToB /. 1. MeHzieneeBa
1o Crpoenue BetlecTBa. MHoroobpasue 1 1
Bell[eCTB
1.3 XUMHYeCcKue peakLiuu 19 1 3
Wtoro no paspeny 39
Pa3pen 2. Heoprannueckass XuMus
2.1 Hewmetanbl 31 1 3
2.2 Metannbl 23 1 2
Wroro nio pasgeny 54
Pa3zpgen 3. XuMusa U XXU3Hb
31 Merto/bl M03HAaHUA B XUMUU. XUMUS U 9
' JKU3Hb
Wtoro no paspeny 9
OBUIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 102 4 8







ITIOYPOYHOE IVNTAHUPOBAHUE
10 K/TACC

Ne
n/n

Tema ypoka

KosimyecTBO uacos

Bcero

KoHTpo/ibHBIE
padoThI

IIpakTHYeckue
padoThI

Jara
HU3yUeHU
A

J/IeKTPOHHbIE

nudpoBbie
o0pa3oBare/ibHbIE

pecypchbl

ITpesMeT 1 3HaueHMe OpraHuYecKou
XUMUH, TIpe/ICTaB/IeHHe 0 MHOT000pasuu
OpraHUYecKrXx COeJMHeHNHN

ONeKTPOHHOe CTPOeHHe aToMa yriiepofa
(ocHOBHOE 1 BO30Y>KIEHHOE COCTOSTHUS).
BaneHTHbIEe BO3MOKHOCTH aTOMa yrjepoja

XuMHUUeckasi CBI3b B OpraHUYeCcKUx
coefiMHeHUsIX. MexaHW3Mbl 00pa30BaHUs
KOBaJIEHTHOM CBSI3H, CIIOCOOBI pa3phiBa
CBsI3eU

Teopust CTPOeHHsT OpraHUUeCKUX
coeavHeHu A. M. byTiepoBa

Bub! 30Mepun: CTPYKTypHasl,
MPOCTPAHCTBEHHAsA. J/IeKTPOHHbBIE

3¢ deKThI B MOJIEKY/IaX OpraHu4eCKUX
CcoeTMHEeHUM

[IpencraBneHue o KiaccudUKalyy 1
cuctemarnueckasi HomeHknatypa (IUPAC)
OpraHUYecKHx BelecTB

Knaccudukaiiysi peakijyii B opraHuueckom
XUMUU




Cucremaru3aius 1 000011IeHre 3HaHUH 110
Teme

AJIKaHBI: TOMOJIOTUECKUH Psifl, 001Iast
dopmysia, HOMeHK/IaTypa U U30Mepus,
3/IEKTPOHHOE U IIPOCTPaHCTBEHHOE
CTpOEeHHe MOJIeKYJT

10

dusnueckre U XUMHUUECKHe CBOMCTBA
d/IKAHOB

11

HaxoskJieHre ajikaHOB B IIPUPO/e.
Crioco0bl 1osTyueHus: U IpUMeHeHre
aJIKaHOB

12

LlvknoankaHsel: ob1as popmyna,
HOMeHK/IaTypa U u3oMepusi, 0C06eHHOCTH
CTPOEHUSI M XMMHUYeCKHX CBOMCTB, CIIOCOOBI
TIOTyYeHHsI ¥ IPUMeHeHue

13

Pemmenue pacuéTHbIX 3a/1au Ha
orpe/ie/ieHHe MOJIEKYJIIPHOU (OpMYIbl
OpPraHUUeCcKOro BelllecTBa M0 MacCOBbIM
[l0JISIM aTOMOB 3JIEMEHTOB, BXO/SILUX B €r0
coctaB. Cucremaru3anus 1 06001ieHre
3HaHWUU M0 TeMe

14

AJKeHbI: TOMOJIOTUYeCKUH psifi, ob1ast
¢hopMyna, HOMEHK/IaTypa, 3J1eKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOEHHE MOJIEKY/I.
CTpyKTypHasi 4 LIMC-TpaHC-U30Mepusi
aNKeHOB

15

dusnyeckre U XMMUUeCKHe CBOMCTBA
asikeHoB. [IpaBuio MapKOBHUKOBA




Croco0bl MoJjiyueHud U rIipuMeHeHne

16
aJIKeHOB
[TpakTryeckas pabora Ne 1 o Teme

17 "[lonyueHuvie 3THIeHa U U3yUeHUe ero
CBOMCTB"
Pemmenne pacuéTHbIX 3aa4 Ha

18 oripejiesieHue MOJIeKY/ISIPHOM (POPMYJIbI
OpraHUuecKoro BelllecTBa
AnKaZyeHbl: CONPSDKEHHBIE,

19 M30/IMPOBAHHLIe, KYMY/IMPOBAaHHbIE.
OcobeHHOCTH 37IeKTPOHHOTO CTPOEHHUS

20 XUMHUeCKue CBOMCTBA COTIPSKEHHBIX
[II€HOB

71 Crioco6bl 1osTyueHus: U IpUMeHeHHe
alKa/IneHOB
AJKWHBI: TOMOJIOTHYECKUM psifi, ob1ast

29 (opMyia, HOMEHK/IaTypa, 3/1eKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOEHHE MOJIEKY/I,
(bu3myeckre CBOMCTBA

23 XHWMHUUeCKHe CBOMCTBA aKWHOB

24 KauecTBeHHbIe peakliy Ha TPOWHYIO CBSI3b

75 Crioco6bl 1osiyueHus: U IpUMeHeHre
aJIKUHOB

%6 Pemmenue 3a/jau: pacyéThl [10 ypaBHEHUIO
XUMUUEeCKOHN peakiuu

97 Cucremaru3sanys U 0600111eH1e 3HAHWH 110

Teme




28

ApeHbI: TOMOJIOTHUYECKHH psif], 00111ast
dhopMyia, HOMeHK/aTypa. DNIeKTPOHHOe U
TPOCTPAHCTBEHHOE CTPOEHEe MOJIEKYT
OeH30/1a ¥ TO/TyO/a, UX (PU3NUYEeCKHe
CBOMCTBA

29

X¥MHYecKre CBOKMCTBa apeHOB: peakLuU
3aMeleHUst

30

XUMHUeCKHe CBOMCTBA apeHOB: PeaKIuy
TIPUCOeTUHEHHS], OKUCIEHHEe TOMOJIOTOB
OeHsoJ1a

31

OcobeHHOCTH XUMUYECKUX CBOVCTB
cTHposia

32

Pelienune pacyéTHbIX 3a7,a4 Ha
oripejieieHue MOJIeKYJISIPHOM (POPMYJIbI
OpraHUueCcKoro BelllecTBa

33

CriocoObI rosiyueHus ¥ IpUMeHeHre
apeHOoB

34

I'eHeTHuYecKas CBSI3b MEXAy pa3/IMUHbIMU
K/laCCaMH yrjieBoaopooB

35

PacuéThl 0 ypaBHEHUsIM XUMUUeCKUX
peakiuii. CucteMaTH3anys U 000011eH1e
3HaHWI 10 TemMe

36

[TpupoaHblii ra3. [TonyTHble HeTsIHBIE
rasbl

37

KaMeHHBIH yro/ib ¥ MPOYKTHI €r0
nepepaboTKu

38

HedTb 1 criocobrI eé riepepabOTKHU.
TTpuMeHeHMe MPOAYKTOB NlepepaboTKH




HeTU

39

I'eneTnueckas CBsI3b MEXAY pa3/IMUHbIMU
KjlaCCaMH yrjieBogopozoB

40

["aforeHONpOW3BOHbIE YTIEBOZOPOIOB:
3JIEKTPOHHOE CTPOEHHE; PeaKIuu
3aMeIlleHus rajoreHa

41

[HevicTBre 1jenouen Ha
raJIoreHnponsBoHble. B3anmogencrsue
JurazoreHaskaHoOB C MarHieM U LIUHKOM

42

CucremaTH3alsi ¥ 00001IeHe 3HaHUH TI0
paszeiny "Yriesomopozs!”

43

KonTponbHast paboTa 1o Teme
"YrneBogopogs!"

44

[TpenenbHbIe OJJHOATOMHbIE CTIUPTHI:
rOMOJIOTHUeCKUH psifi, ob1tias hopmyiia,
CTpOeHHe MOJIeKYJI, U30Mepus,
HOMEHKJ/IaTypa, K1acCU(pUKaLus,
(u3myeckre CBOMCTBA

45

XuMmnueckre CBONMCTBA rnpeaejibHbIX
OJHOATOMHBIX CITMPTOB

46

Crioco0bl 1osTyueHus: U IpUMeHeHre
OJJHOaTOMHBIX CITUPTOB

47

[TpocThie 3¢upblI: HOMEHK/IAaTypa 1
130MepHusi, 0COOeHHOCTH (PU3NUECKUX U
XUMUUYECKUX CBOMCTB

48

MHoOroaToMHbIe CTIUPTHI: TUIEHTTMKOJIb U
TJIALIEPHH, UX (PU3HUecKre U XMMHUeCKHe
CBOMCTBA




Croco0bl MoJjiyueHud U rIipuMeHeHne

49 MHOT0aTOMHBIX CITUPTOB

50 deHO: CTPOEHUE MOJIEKYJIbI, (PU3NUeCcKUe
cBoticTBa. TOKCUYHOCTE peHoJIa

51 XuMurueckue cBoicTBa eHosa

£ CriocoObI 1osTyueHus ¥ IpUMeHeHre
tdenona
[TpakTrueckast pabota Ne 2. PerieHue

53 9KCTIepUMEeHTa/IbHBIX 3a/lay 110 TeMe
"CrniupThl U heHOMBI"

54 Cucremaru3aius 1 060011IeHre 3HaHUH 110
TeMe
Anbaerupl ¥ KeTOHBIL: 3/IEKTPOHHOE

e5 CTpoeHUe KapOOHUIBHOM TPYTITIH;
rOMOJIOTHYeCKHe Psiibl, 0011ast popmyiia,
M30MepHsi U HOMeHK/IaTypa

c6 Anbaerupl ¥ KeTOHBL: (pU3NUecKre
CBOWCTBA; peakIuy MPUCOeJUHEHHS

£ PeakIiy OKUC/IEHHSI ¥ KaueCTBeHHbIe
peaKiuy a/ibJeru/IoB U KETOHOB

cg CriocoObI 1osTyueHust anbAerujoB U
KEeTOHOB
OZHOOCHOBHBIe TIpe/ie/ibHbIe KapOOHOBBIE

59 KUC/IOThI, 0COOEHHOCTU CTPOEHHS UX
MOJIEKYJT

60 M3omepusi 1 HOMeHK/IaTypa KapOOHOBBIX

KHUCJIOT, UX (pU3rueckre CBOMCTBA




61

XUMHUYeCcKre CBOMCTBa rnpeaejbHbIX
OJHOOCHOBHBIX Kap60HOBbIX KHUCJIOT

62

OcobeHHOCTH CBOMCTB MypaBbHUHOM
KUC/IOTBL. MHOT006pasre KapbOHOBBIX
KUCJIOT

63

OcobeHHOCTH CBOMCTB: HeTpeZebHbIX U
apoMaTHyecKUx KapOOHOBBIX,
IMKapOOHOBBIX, TH/IPOKCUKAPOOHOBBIX
KUCIIO0T. [IpescTaBuTeNy BBICILIMX
KapOOHOBBIX KHC/IOT

64

[ToHsITHE O MPOM3BOAHBIX KAPOOHOBBIX
KUCJIOT

65

Crioco0bI TTo/TyYeHust U IPUMeHeHHe
KapOOHOBBIX KUCJIOT

66

CrnoxxHble 3(Upbl: TOMOJIOTMUeCKUH psifl,
ob1rias popmyiia, ©30MepHs U
HOMEHKJ/IaTypa

67

dusryeckre U XMMHUUeCKe CBOMCTBA
3¢1poB

68

PemeHnie pacuéTHBIX 3a7iau: 110 YpaBHEHHUIO
XUMHUUECKOM peakliy, Ha OIlpejiesieHre
MOJIEKY/ISIPHOM (POPMYJIbl OPraHUUeCcKOro
BellleCcTBa

69

IMpakTrueckast pabota Ne 3. Perienue
5KCIIepUMeHTabHbIX 3a/1a4 10 Teme
"Kap6oHoBbie Kuc/1oThl. Cr10)KHbIe 3PUpHI"

70

JKupsbl: cTpoeHue, pusnueckre U
XUMUYECKHe CBOMCTBA (TUAPOIN3)




71

OcobeHHOCTH CBOMCTB JKUPOB,
coJiep>Kall[iX OCTaTKU HeTpe/ie/TbHbIX
JKUPHBIX KUCJIOT. JKUPBI B TIpUpPO/ie

72

Mbl/1a KaK COJTU BBICIIUX KapOOHOBBIX
KHCJIOT, UX Motolee fieficTBue. [ToHsTHE O
CUHTETUUECKUX MOIOIIUX CPeICTBAaX
(CMQ)

73

['eHeTHYecKasi CBSI3b yT/IeBO/IOPO/IOB U
KHCIOPOZCO/ieprKallliX OpraHnYeCcKuX
BeI|eCTB

74

PacuéTel 0 ypaBHEHUSIM XUMUUECKUX
peakuui

75

CucremaTH3als ¥ 0000IIeHe 3HaHUH 110
TEMe

76

OO0111ast XxapaKTeprCTHKa YTIeBOJIOB U
K/laccUuKalys yrieBooB (MOHO-, IU- U
MOIMCaxapu/bl)

77

MoHocaxapuzibl: (pu3rueckre CBOMCTBA U
Haxo)k7eHue B IIpUpojie

78

[TprMeHeHVe TJIIOKO3bI, €€ 3HaueHue B
JKU3HeJesITeIbHOCTU OpraHu3Ma

79

Mucaxapupl: caxapo3a, MajibTo3a U
nakro3a. Haxox/eHve B IpUpoie u
TIpYMeHeHHe IMcaxapyu/ioB

80

[Tonucaxapuzbl: CTpOeHHe MaKpOMOJIEKY/I,
¢busnyeckre 1 XMMUUECKHe CBOMCTBA,
NpYMeHeHre

81

[TousaTHe 00 HNCKYCCTBEHHBIX BOJIOKHAX




82

Perienvie PaCUYeTHBIX 3a/id4 Ha
onpene/jeHre A0J/IM BbIX04a MMPOAYKTa
peaKLik OT TeOpeTUYE€CKHU BO3MOKHOI'O

83

Cucremaru3sanys U 0600111eH1e 3HAHWH 110
paspeny

84

KoHTpospHast paboTa 1o Teme
"Kucnopozcogepxkaiye opraHu4ecKue
coeluHeHUsT"

85

AMuHBI: KnaccuduKalys, CTpoeHre
MOJIeKy1, o01iast hopmyiia, N30Mepus,
HOMEHK/IaTypa U (pr3rueckue CBOMCTBa

86

XUMHUUecKre CBOMCTBA anudaTHuecKux
aMHHOB

87

AHWIVH: CTpOeHHe aHW/IMHA, 0COOeHHOCTH
XUMHUUECKUX CBOWMCTB aHW/IMHA

88

Crioco6bl MoJsiyueHud v rIipuMeHeHre
aJ'II/I(i)aTI/IT-IECKI/IX dMHWHOB

89

AMUHOKHCIOTBI: HOMEHK/IaTypa U
n3omepus, pr3ryeckre CBOMCTBA.
OTpenbHbIe TIpeJCTaBUTEIH O
aMUHOKUCJIOT

90

XHWMHUUeCKre CBOMCTBA aMUHOKUCJIOT, UX
Ouoornyeckoe 3HaueHWe AMUHOKHCIIOT.
CuHTe3 ¥ TUIp0JIni3 NenTUI0B

91

BeJsiKu Kak MPUPO/IHbIe TOMMEpBI;
CTPYKTYPbI O€/TKOB

92

XuMuueckue CBOUCTBa OeKoB

93

A3OTCO,E[ep>KaU_lI/Ie reTepoyuk/InydeCcKre




COe1MHEeHMH. HyKJ’IEI/IHOBbIe KHC/IOTBI:
COCTaB, CTPOEHHE U Ouosioruueckas POJib

94

[TpakTryeckast pabora Ne 4. PelieHne
9KCIIepYMEeHTa/IbHBIX 3a/au I10 TeMe
"A3oTcoepKalue opraHuuecKye
coeiMHeHUs "

95

IMpakTrueckast pabota Ne 5. Perrenue
5KCIIepUMeHTabHbIX 3a/lay 110 Teme
"PacniosHaBaHKe OpraHUyeCcKux
coeIMHeHU"

96

KoHTpospHast paboTa 1o Teme
"A3o0TCojepiKallje opraHauecKue
coelMHeHUST"

97

OcHOBHbIe OHATHS XUMUU
BbICOKOMOJIEKY/ISIDHBIX COe/IMHEHUN U
MeTO/Ibl UX CUHTe3a —II0/IMMepHu3aLus u
TMOJIMKOHZeHCaLIYs

98

[TnactMaccel. YTriv3auuys 1 repepaboTka
T/J1aCTHKA

99

OnacToMepbl: HaTypalbHbIN
CUHTeTHUeCKHe KayuyKu. Pe3uHa

100

BonokHa: HaTypadJ/ibHbI€, NCKYyCCTBE€HHbIE,
CHUHTEeTHUYeCKue. HOJII/IMepr Crienra/ibHOIr'o
Ha3Ha4YeHHs

101

[MpakTueckast pabota Ne 6. Perrenue
5KCIIepUMEHTa/IbHBIX 3a/lau 110 TeMe
"Pacrio3HaBaHue 1j1acTMaccC U BOJIOKOH"

102

O06o006111eH1e ¥ CCTeMaTH3alL[s




M3YUYeHHOI0 MaTepuaJsia I10 Teme
"BBICOKOMOJIEKYISIpHbIE COeIUHEeHUs"

OBHIEE KO/IMYECTBO YACOB I10
I[TPOI'PAMME

102




11 K/TACC

KommuecTBo yacoB Jlata JJIEKTPOHHBIe
1:;“ Tema ypoka Beero KonTposibubie | IlpakTnueckue | H3yUeHH :g[()l::ll;zizlfenbﬂme
paboThI paboTbI A pecypesI
1 Atom. CocTaB aTOMHBIX sifiep. XUMUUeCKAN 1
371eMeHT. V130Torb!
) CTpoeHue 3/1eKTPOHHBIX 000/I0UeK aTOMOB, 1
KBaHTOBbBIE UKCJIa
3 Knaccudukaiys XuMAuecKux 371eMeHTOB (s-, 1
p-, d-, f-3memMeHTBI)
4 PacnipesienieHre 3/1eKTPOHOB 10 aTOMHbBIM 1
opburtasnsm
OneKTpOHHbIe KOH(UTYpaLMK aTOMOB
5 3/IEMEHTOB B OCHOBHOM U BO30Y>KIEHHOM 1
COCTOSTHUH
6 ONeKTpOHHbIe KOH(UTYpaLii NOHOB. 1
OJIEKTPOOTPULIATE/IbHOCTh
[Tepnoanueckuit 3akoH U [Tepuoguueckas
7 cucTeMa XUMHYecKux 3/1eMeHToB /1. 1. 1
MeHgeneeBa, CBsI3b C COBPEMEHHOM Teopren
CTPOEHHs aTOMOB
3aKOHOMEpPHOCTU M3MeHeHHsl CBOMCTB
3 XUMHAYeCKHUX 3/IeMEHTOB U 00pa3yeMbIX UMH 1
MPOCTHIX U CJIOKHBIX BELeCTB IO IPYIaM U
rnepuoziam
9 CucremaTH3alsi ¥ 000011IeHre 3HaHUH TI0 1




TEeMe

10

Bugpl xumuueckon cBsisu. MexaHu3Mbl
o0pa3oBaHUs KOBaJIeHTHOM CBSI3U.
BopopopHas cBsi3b. MexXMmoJieKyisipHble
B3aMMO/IeNCTBUS

11

BaneHTHOCTB U BajleHTHbIE BO3MO>KHOCTU
aTOMOB. CBSA3b 3/IEKTPOHHOU CTPYKTYPbI
MOJIEKYJ C UX FeOMeTPUUeCKUM CTPOeHUEM

12

HpeﬂCTaBHEHI/IH 0 KOMIIJIEKCHBIX
COeIVHEeHUAX: COCTdB U HOMEHK/IaTypd

13

BerrjiectBa M0JIeKy/ISIpHOTO U
HEMOJIEKY/ISIPHOTO CTpoeHUsl. THIibI
KPUCTa/I/TMYeCKUX PelIeTOK U CBOMCTBA
BellleCTB

14

[ToHsTHE O JUCTIEPCHBIX CUCTEMaX.
[TpencTaBieHue 0 KOJIJIOMAHBIX pacTBOpax

15

VcTUHHBIE PaCTBOPBI: HACKILEHHbIE U
HEHACBII[eHHbIE, PACTBOPUMOCTb.
Kpucranioruaparsl

16

CriocoObI BbIp@KeHUsT KOHLIEHTPAI[UH
pacTBOpOB

17

PellieHue 3a/1au C MCM0O/Ib30BaHUEM TIOHATUM
""MaccoBag [10/11 paCTBOPEHHOI0 BellecTna",
"MOJIsIpHas KOHL|eHTpanus"

18

Knaccudukaiysi 1 HOMeHK/IaTypa
HeOpraHU4YeCKHX BellleCTB

19

CucremMaTH3alis ¥ 00001IeHe 3HaHUH 110
TEMe




20

KonTposnbHast pabota o Temam "CTtpoeHue
aToMa. [leproanueckrii 3aKoH 1
[Tepnogrueckas cucteMa XMMUYECKUX
snemeHToB /. . MenpeneeBa", "CtpoeHue
BelljecTBa. MHOroo6pasue Berjects"

21

Knaccudukaiys XuMAUeCcKUX peakiuii B
HeOpraHUUeCKOW U OpraHu4eckoi XUMUU.
3aKOH COXpaHeHHsI MacChl BellleCTB; 3aKOH
COXpaHeHusl U MpeBpallleHus: SHePruu Mpu
XUMHAYEeCKUX peakiusixX

22

TerioBble 3(h(PeKTbl XUMUUECKHX peaKLH.
TepMmoxvMHUueckre ypaBHeHUs

23

Brruricnenus mo YPaBHEHHUAM XUMHUUYECKHUX
peaKL[I/Iﬁ U TEPMOXUMHWYECKHUM YPABHEHUSAM

24

CKOpOCTb XMMUUECKOM peakliiy, eé
3aBUCUMOCTb OT pa3/U4HbIX ()aKTOPOB.
Karanus v KaTan3aTopsl

25

['oMoreHHbIe ¥ reTepOreHHble peaklin

26

[TpakTrueckast pabota Ne 1 110 Teme
"BnusiHue pa3nuuHbIX (PAaKTOPOB Ha
CKOPOCTb XUMHUYEeCKOW peakun"

27

OO6paTuMble U HeOOpaTUMbIe PeaKLIvH.
XuMHUYecKoe paBHOBecHe

28

I[pakTrueckast pabota Ne 2 1o Teme
"BnusiHie pa3/MuHbIX (AKTOPOB Ha
T10JI0KeHVe XUMUYeCKOro paBHoBecus"

29

DJIeKTPOJIMTUYeCKas guccoruars. CuibHble
1 cs1abble 371eKTpouThl. CTereHb




JTUCCOLIAALIIN

NonHoe npousBeseHue Bogbl. Cpesia BOJHBIX

30 pactBopoB. BogopogHsiii nokasarens (pH)
pacTBopa

31 I'maposnus conei. Peakuyu, nporekatoiye B
pacTBOpax 371eKTPOJIMTOB
[TpakTuyeckas pabora Ne 3 o Teme

32 "XuMHueckyve peakLjyy B pacTBOpax
3/1eKTPOJIMTOB"
OKuCIMTe/IbHO-BOCCTaHOBUTE/IbHbBIE

33 peakuyu. Ba)kHelilvie OKUC/IATETH U
BOCCTaHOBUTEJIU

34 MeTto/, 3/1eKTPOHHOTO (3/71eKTOHHO-UOHHOI0)
banaHca

35 OJ1eKTPOJIA3 paCTBOPOB U pacIljlaBOB
BellleCTB

36 Perienvie 3a1au pas/iMuHbIX TUIIOB

37 Peluienue 3a/1au pas3/jiMuHbIX TUIIOB

38 CucremaTH3alis ¥ 00001IeHe 3HaHUH T10
Teme "XUMHUUeCKUe peakuun"

39 KonTtponbHast paboTa 1o tTeme "Xumuueckue
peakuuy"
[Tono>xenve HemeTas10B B [Teproauueckomn

40 cucTeMe XUMHYeCcKux 3j1eMeHToB /1. U.
MeHgesieeBa 1 0COOEHHOCTH CTPOEHUS UX
aToMoB. du3MUecKre CBOMCTBA HEMETA/VIOB

41 Annotponusi HemeTaioB (Ha mpUMepe




KMCJI0pO/1a, cepbl, hocdopa U yriiepoa)

Bogopoa: nonyuenue, puzndeckue u

42 XUMHUUeCKHe CBOMCTBA. ['uapuzbl
[asoreHbl: HaXOK/IeHUe B TIPUPO/E, CIIOCOOBI

43 roJtyueHust, Gpusnuueckrie U XuMrJyeckKue
CBOMCTBA
["anorenoBogopoabl. BaxkHelive

44 KUC/IOPOZCOoZieprKallie coeJUHeHNs
rajoreHoB
JlabopaTopHble U ITPOMBIIIIJIEHHBIE CTIOCOObI

45 0oJ1y4yeHus rajaoreHos. [IpumeneHue
rajioreHoB U UX COeJUHEeHUM
[TpakTrueckast pabota Ne 4. PerieHue

46 5KCIIepUMEeHTa/IbHBIX 3a/iau 10 TeMe
"["a;morensr"
Kucnopoz: nabopaTtopHele 1

47 MIPOMBIIIIEHHbIE CITOCOOBI MOTyueHus,
¢bur3nueckre U XuMHUYeckue cBorctea. O30H.
[IpumeHeHVe KUC/IOPOJa U 030HA

48 OKcu/pl ¥ TTepOKCU/IbI

49 Peluienue 3a/1au pa3/iMuHbIX TUIIOB
Cepa: HaxOXKJeHUe B TIPUPO/Ie, CIIOCOObI

50 roJsiyueHusi, Gpusnueckre U XuMuyeckue
CBOMCTBA

51 CepoBopopo/i, Cy/ib(puabl

59 Kucnopogcozepykaiye coejHeHNs Cephl.

Oco0eHHOCTH CBOMCTB CEPHOM KHUCJIOTBI




[TpakTrueckast pabota Ne 5. PerieHue

53 SKCIepUMEeHTa/IbHBIX 3aziad no Teme "Cepa u
eé coequHeHus"
A30T: HaxXOX/]eHre B TIPUPO/Ie, CIIOCOOBI

54 roJiyueHust, pu3nuecKre U XMMUyeckue
CBOMCTBa. AMMUAK, HUTPU/IBI

55 Kucnopogcozepskame coelMHeHUs a30Ta.
Oco0eHHOCTH CBOMCTB a30THOM KUC/IOTHI

c6 [TpuMeHeHHe a30Ta U ero COeJUHEeHUI.
A3oTHbIe yo6peHus
docdop: HaxoXkKAeHHe B TIPUPO/e, CIIOCOOBI

57 rosiyueHusi, Gpusnueckre U XuMuyeckue
cBorictBa. Pochub! U hochuH

cg Oxkcuapl hocdopa, pochopcoaepxkaiiiye
Kuc1oThl. Conu hochopHOM KMC/IOTHI

59 [TprmeHeHure docdopa U ero coeJHEHUI.
docdopHblie yaobpeHus
[MpakTueckast pabota Ne 6. PerreHue

60 JKCIIePUMEHTAaJIbHBIX 3aZay Mo Teme "A30T U
docdop 1 ux coerHeHUs"
Yrnepon: HaxoXJeHue B IIpyUpoze,

61 aJJIOTPOIHbIe MoAudUKalvy; husnueckrie u
XUMHYeCKHe CBOWCTBA, TPUMeHeHHe

62 Oxkcup yraepoga(1l), okcug yrnepoga(1Vv),
yroJibHasi KUCJIOTa U e€ COMu

63 Peluienue 3a/1au pa3/iMuHbIX THUIIOB

64 KpemHMit: HaX0KJeHue B IPUPOJe, CII0CO0bI

TOJIyUeHu s, (1)I/I3I/IT-IECKI/IG 1 XUMH4YeCcKue




CBOMCTBA

Oxkcug kpemuusA(1V), kpeMHueBast KUC/I0TAa,

65
CUJIMKAThl

66 ITpriMeHeHVe KpeMHUS U er0 COeJMHeHUM.
CrekJ10, ero nosiyueHue, BU/bl CTeK/Ia

67 Peluienue 3a/1au pas3jiMuHbIX TUIIOB

68 CucremaTH3alsi ¥ 000011IeHr e 3HaHUH TI0
TeMe "Hemetasib!"

69 KoHTposbHas pabora o Teme "HemeTtaibr"

70 AHanu3 pe3ynbTaTOB KOHTPOILHOW paboThI,
KOppeKLUs O1MO0K
[Tonoxxenue metannoB B [leproanueckoi

7 CUCTeMe XMMUYEeCKHX 3JIEMEeHTOB.
Oco6eHHOCTH CTPOEHUS 3/IEKTPOHHBIX
000/10UeK aTOMOB MeTaJlIOB

7 OO61mue dhu3nUecKre CBOWCTBA METAJI/IOB.
[TprMeHeHre MeTaslIoB B OBITY U TEXHUKE

73 CnaBbl MeTa/110B. Koppo3susi meTasioB

74 Peluienue 3a/1au pa3iMuHbIX TUIIOB
ONeKTPOXUMUUYECKUH DSl HalIPsKeHUM

75 MeTasioB. O61ue CocoObI MOTyYeHust
MeTaslyIoB

76 OO0111ast XxapaKTepyuCTHKa MeTaiioB [A-

rpynisl [leproryeckoii cucTembl
XUMHUUECKHX 3/1eMeHTOB. HaTpuii n kammi:
roJsiyueHue, pusnueckre U XuMu4yeckue
CBOMCTBA, NPUMEHeHHe NIPOCThIX BellleCTB U




HUX COeMHEeHUM

77

OO0111ast XxapakTepyuCcTHKa MeTasioB I1A-
rpyrnsl [leproguueckoi cCUCTeMbI
XUMHUYECKHX 3JIeMeHTOB. Marnuii u
KaJIbLIUM: TIo/TyueHue, pusnyeckre v
XUMUYeCKre CBOMCTBa, MPUMeHeHUe
TPOCTHIX BEIIeCTB U UX COeUHEeHUHN

78

JKécTKoCTh BOJbI M CITIOCOOBI €8 yCcTpaHeHUs

79

AMOMUHUI: IonydeHue, pr3nyeckre U
XUMHYeCKHe CBOWCTBA, IPUMeHeHHe

80

AmMdoTepHbIe CBOMCTBA OKCHA U
TUIPOKCH/IA aTFOMUHUS,
T'U/IPOKCOKOMITIEKCHI aJTFOMUHUS, UX
rpUMeHeHre

81

Perenue 3444 Pa3/IMYHBIX TUIIOB

82

[MpakTryeckast pabora Ne 7. PelieHue
9KCIIepUMEeHTa/IbHBIX 3a/au I10 TeMe
"Mertasuibl r71aBHbIX noArpymnmn'

83

OO611jast XapaKTepHUCTHKa MeTasIoB
nobounbix noArpymni (B-rpymm)
[TeproaruecKor CUCTEMbI XUMUYECKUX
3/1eMeHTOB

84

®du3nueckKre U XMMHAUYeCKUe CBOKMCTBAa XpoMa
Y ero CoeIMHeHUM, UX TIpUMeHeHre

85

BaxHelillve coeMHeHUs1 MapraHiia.
[TepmaHraHat Kasusi, er0 OKUC/TUTE/IbHbIe
CBOICTBA

86

dusnueckre 1 XUMHUUECKHUe CBOMCTBA XKejle3a




nero COEAI/IHEHI/II‘/JI. HOJ’Iy‘-IEHI/Ie %1
IMpUMEHEHHKE CIIJIdBOB XKeJjie3ad

dusrueckre U XUMHUUYeCKHe CBOMCTBA Meau 1

87 eé coeZ]MHeHUI, UX IPUMeHeHHe
dusnyeckre U XMMUUeCKHe CBOMCTBA LIMHKA

88 Y ero CoeJMHeHWH, UX IPUMeHeHNe.
I'MApOKCOKOMITIEKChI [JUHKA
ITpakTueckast pabota Ne 8. Perienne

89 JKCIIePUMEeHTAa/IbHBIX 3a/1a4 [10 Teme
"MeTasuibl TOOOYHBIX MTOATPYTIT"

90 Pemmenue 3aiau pas/iiuHbIX TUTIOB

91 O6o01ieHne U cucTeMaTU3alys U3y4eHHOT o
MaTepuasa no reme "MeTamibr"

92 KoHTposnbHas pabora o Teme "MeTasuibl"

93 AHanu3 pe3ynbTaTOB KOHTPOIbHOW paboThI,
KOPPEeKLHs OInO0K
Ponb xumun B obecrieueHnH yCTOMUMBOTO

94 pasBuUTUA YesioBeuecTBa. [TonaTue o
Hay4YHBIX MeTOJax UCC/e/J0BaHUs BellleCTB
HayuHble IpUHLIAIILI OpraHy3anyuy

95 XUMHUUECKOI'0 IIPOM3BO/CTBA.
[TpombIiiyieHHBIe CITOCOOBI TIOMyUeHUS
Ba)KHEUIIINX BeIleCTB

96 XUMHUeCKOe 3arpsi3HeHue OKpYyKarolei
CpeJbl U ero Moc/e/ICTBUS

97 XWMUS U 3[,0pOBbe YesioBeKa.

JlekapcTBeHHbIe Cpe/ICTBa




Xumus MMHILINA. Ponp xyMuM B obecrieueHnun

98 N 1
nuieBoii 6e30macHOCTH

99 KocmeTuueckue v napdromMepHbie Cpe/iCTBa. 1
beiToBast xumus
X¥Mus B CTPOUTeE/LCTBe. BakHelime

100 CTPOUTE/IbHBIE U KOHCTPYKLIMOHHbIe 1
MaTepuabl

101 XuMHUS B CebCKOM XO3SIHCTBe. 1
Opranunueckrie 1 MUHepasbHbIe YA00peHus

10 CucremaTH3alisi ¥ 0000IIeHe 3HaHUH TI0 1
Teme

OBIIEE KOJIMYECTBO YACOB I10 100

I[TPOI'PAMME







YYEBHO-METOJUYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOTI'O ITPOLIECCA
OBA3ATEJ/IBHBIE YYEBHBIE MATEPUAJIBI /11 YYEHUKA

» Xumus, 10 knacc/ I'abpuensaa O.C., Octpoymos WU.T'., Cnagkos C.A.,
AximoHepHoe o0111ecTBO «M3marenscTBo «IIpocBelijeHre»

» Xumus, 10 kimacc/ Epemun B.B., Ky3ssmenko H.E., Tepenun B.I., [Ipo3nos
A.A., Jlynun B.B.; nox pepakiueii JlynuHa B.B., O61ijecTBo ¢ orpaHuueHHON
OTBETCTBEHHOCTBIO «/IPODA»; AKiOHEpHOe 0011jecTBO «V34aTeNbCTBO
«ITpocserjeHue»

» Xumus, 11 knacc/ Epemun B.B., Ky3ssmenko H.E., [Ipo3goB A.A., JIyuun B.B.;
nozi pepakiyeii Jlynuta B.B., Ob61ijecTBoO ¢ orpaHM4eHHON OTBETCTBEHHOCTHIO

«IPODA»; AkioHepHoe o611iecTBo «M3marenscTBo «IIpocBelijeHre»

METOINYECKHWUE MATEPUAJIbI I YUUTEJIA

IOIN®POBBLIE OBPA3OBATEJ/IBHBIE PECYPCbI 1 PECYPCBI CETHU

MHTEPHET






