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YpoBeHb: yriyOJICHHBIH

KonunuectBo yacoB Bcero — 272 yaca 3a 2 rojia oOy4eHus



[IporpaMma o XMMHH Ha ypOBHE CpeaHero oOmiero obOpa3oBaHusi pazpaboTaHa Ha
ocHoBe ®DenepanpHoro 3akoHa ot 29.12.2012 Ne 273-03 «O6 obpasoBanum B Poccuiickoit
Qenepanumn», TpeOOBaHUI K pe3ynbTraTaM OCBOSHHS (eaepanbHON  00pazoBaTEIbHOM
nporpammel cpenHero obmiero o6paszoBanmsi(POIl COO), mpencraBneHHbIX B DepeparbHOM
rocygapctBeHHOM oOpasoBatenbHOM cranjgapre COO, ¢ yuérom KoHuenuuu mpenojgaBaHus
yueOHOTrO mpeaMera «XuMus» B 00pa3oBaTeNbHBIX opraHm3anmsx Poccuiickonn Deneparum,
peanu3yoImMX 0CHOBHBIE 00pa30BaTeIbHbIE MTPOTPAMMBI, U OCHOBHBIX MOJIOKEeHUH «CTpaTeruu
pasButus BocnuTaHus B Poccuiickoit ®enepauuu Ha nepuoa no 2025 roxa» (Pacnopsbxenue
[TpaButenscrBa PO ot 29.05. 2015 Ne 996 - p.).

Pabouas nporpamma npeaMera «XuMus» pazpaboTaHa B COOTBETCTBHH C MPOTPaMMOM K
muaun YMK Jlynuna B. B. YrinyOnennsiii ypoBenb. 10-11 xmaccel. Mocksa, "/Ipoda", 2017,
PEKOMEHJIOBaHHOW JIEMapTaMEHTOM O00pa30BaTeNbHBIX MPOTpaMM U CTaHIAPTOB OOIIETro
oOpa3oBanus Munucrepcta oOpazoBanus PO.

Hacrosmas mnporpamma peanm3yer oOIuMe IETH CPeaHEro oO0Iero o0pa3oBaHUs,
aBTOPCKHE WJAEW pPa3BHUBAIONIETO, COBPEMEHHOTO, HAay4yHO OOOCHOBAaHHOTO Kypca XHMHH,
BHYTPUIIpEIMETHbIE ¥  MEXIpPEIMETHbIE  CBSI3W;  IMpeAaycMaTpuBaeT  (GOpMHUPOBAaHUE
YHUBEpCAIBHBIX Y4eOHBIX nercTBuil ydamuxcs (YVY/]), mo3BosisieT OCyIIeCTBISTh CUCTEMHO-
NeSITeIbHOCTHBIN U MPAKTUKO- OPUEHTUPOBAHHBIH MTOAX0/IbI B 00YUEHUU.

Pabouass mporpamma paccumrtaHa Ha 272 daca 3a aBa rojga oOydenus (136 uwacoB -
JEeKIIMOHHBIe 3aHATusA, 136 - cemMuHapckue), NpeaHa3HayeHa UIsd H3y4YeHUs XUMUU Ha
yrayOJIeHHOM YPOBHE U pealu3yeTcsl B yUeOHHKaX XUMHUU U y4eOHO-METOJIMYECKHX MOCOOUSX,
BBINYIIEHHBIX HM3AaTebcTBOM «Jlpoda»: Epemun B. B., Kysemenko H. E., Tepenun B. W.,
Hpo3noB A. A., Jlyaun B. B. Xumwus. Yray6nenuwiii ypoBenb. 10 kimacc; Epemun B. B.,
Kyssmenko H. E., /Ipo3nos A. A., Jlyaun B. B. Xumus. Yrinyonennsiii yposenb. 11 kimacce.

JlanHasi mporpamMma MpeAcCTaBIsieT COOOW WENOCTHBIH M CHUCTEMHBIM KypC XHMHH,
KOTOPBIM TO3BOJSET YYalUMCS YCIEUIHO MPOMTH HMTOTOBYIO AaTTECTAlUIO0 [0 XUMHH, YTO
obecreuuT UM BO3MOXKHOCTH MPOJOJDKHTH XMMHUYECKOoe OOpa3oBaHHME B BbICHICH IIKoie. B
OTIMYUU OT 0a30BOI MporpamMmbl BKIIOYAET B ce0si  CIIOKHBIA TEOPETHUECKUH Marepual, a
TaKXe KaueCTBEHHbIE, PaCUETHbIE U SKCIIEPUMEHTAIbHbIE 33/1a4H.

O0mas xapakTepucTHKa NpeaMera

B cucteme ectecTBeHHO-HAYyYHOTO 00Opa30BaHUs XUMUS KaK y4eOHBIN MpeIMeT 3aHUMaeT
BaXHOE MECTO B IIO3HAHHWU 3aKOHOB MPHPOJIbI, (HOPMUPOBAHMM HAydHOH KapTHHBI MHpa,
XMMUYECKOH TI'pPaMOTHOCTH, HEOOXOIUMOM Ui TMOBCEJIHEBHOW >XKU3HHU, HABBHIKOB 3JI0POBOTO U

0e30IacHOro JJIs1 9CJIOBCKA U OKPY)I(aIOIHGﬁ €ro CpCaAbl 06p8.38. JKHM3HH, a TAKXKC B BOCIIMTAaHUU



9KOJIOTUYECKON KyAbTYphl, (POPMUPOBAHMH COOCTBEHHOM TO3MLIUH MO OTHOLICHHUIO K

XUMHYECKON MH(POPMAIUH, TTOTy9aeMON U3 Pa3HBIX HCTOYHUKOB.

YcnenHocTh M3ydeHUs Y4eOHOro MpeaMera CBsi3aHa C OBJAJEHHEM OCHOBHBIMHU
MOHATHSAMH XUMUH, HAYYHBIMH (PaKTamMH, 3aKOHAMH, TEOPUSIMHU, NMPUMEHECHUEM TOTYyYCHHBIX
3HaAHUU TPU PEIICHUH MPAKTUIESCKUX 3a/1a4.

N3yuenune mnpeamera «XuMmus» B 4acTH (OPMUPOBAHUA y OOYYAIOUIUXCS HAYyYHOTO
MHPOBO33PEHHUS, OCBOECHMSI OOILEHAyYHBIX METOJIOB IIO3HAHUS, a TaKXkKe I[PAKTUYECKOTO
MPUMEHEHUsI HAYYHBIX 3HAHUH OCHOBAHO HAa MEXIPEIMETHBIX CBS3SIX C MpeaMeTaMu oOyiacTei
€CTECTBEHHBIX, MATEMATHYECKUX U TYMAHUTAPHBIX HAYK.

Henu usydenust Xumuu B cpeHe (OJHOM) MIKoJIe:

— (QopmupoBanue y oOy4arolmUXCs YMEHUsS BHUACTh M TMOHMMATh IIEHHOCTh OOpa30BaHUS,
3HAYUMOCTh XHMHYECKOTO 3HAHMsI JUId KaXJIOTO 4YelOBEeKa HEe3aBUCHMO OT €ro
npoheCCHOHANBHOW NEATETbHOCTH; YMEHHS pa3audarh (GakThl W OICHKHU, CpPaBHUBATh
OIICHOYHBIE BBIBOJIbI, BUJIETh HMX CBSI3b C KPUTEPUSIMH OIICHOK W CBS3b KPHUTEPHUEB C
OTIPENICTICHHON CHUCTEMOU IIEHHOCTEH, (POopMyIupoBaTh M OOOCHOBHIBATH COOCTBEHHYIO
MO3ULIHUIO;

— (dopmupoBaHre y oOydaroUIUXcs ILIETOCTHOTO MPEACTaBICHHS O MHpPE M POJIM XUMHUU B
CO3JaHUM COBPEMEHHOI €CTECTBEHHOHAYYHON KapTHUHBI MUPA; YMEHHS OOBSICHITH OOBEKTHI
U TIPOILIECCHl OKPYXKAlOWEeW ACHCTBUTEIBHOCTH — MPUPOJHON, COIMAIBLHOM, KYJIbTYPHOU,
TEXHUYECKOU cpesibl, UCIOB3YS ISl 3TOT0 XMMHYECKHUE 3HAHUS,

— npuoOpereHHe OOY4YaIOIIMMUCSA OMbITA  Pa3HOOOpPA3HOM  NEATENBHOCTH, TMO3HAHHUA,
CaMOIIO3HAHUS; KJIIOYEBBIX KOMIIETEHTHOCTEW, MMEIOIIMX YHUBEpCAJIbHOE 3HAYCHHE s
Pa3IMYHbBIX BUOB JEATEIBHOCTHU: pElIeHUs MpoOaeM, MPUHIATUS PELICHU, OUCKa, aHaIu3a
u o0paboTku HHPOpPMAIMK, KOMMYHHUKATUBHBIX HAaBBIKOB, HAaBBIKOB H3MEpEHUIA,
COTpYJHHYECTBA, OE30MACHOT0 OOPAIEHUs C BELIECTBAMU B TIOBCETHEBHOM KU3HHU.

Henn xumuyeckoro oOpa3oBaHUs B CTapliel HIKoyie (GOpMYIUPYIOTCS Ha HECKOJIbKHX
YPOBHSX: TTI00ATHLHOM, METampeIMETHOM, TUYHOCTHOM U MPEIMETHOM, Ha YpOBHE TpeOOBaHUM
K pe3yJibTaTaM OCBOCHHUS COJAEP KaHUSI IPEAMETHBIX MPOTPaMM.

IlnannpyemMsble pe3yabTaThl 00y4eHHs.

JlesiTenbHOCTh 00pa30BaTEIBLHOIO YUPEKIeHUs 001ero 0opa3oBaHus B 00y4eHUN XUMHH
JOJKHA OBITh HampaBlieHA Ha JOCTHXKEHHE OOYYarolIMMHKCS CIEIYIOIUX JHYHOCTHBIX
pe3yJibTaToB:

— B LIEHHOCTHO-OPUEHTALIMOHHON c(epe — YYBCTBO TOPIOCTH 32 POCCUHCKYIO XHMHYECKYIO

HAayKy, 'yMaHU3M, OTHOLICHHUC K TpyAy, HCICYCTPEMJICHHOCTb, YMCHHUC AHAJIMU3UPOBATL U



OLICHMBATh IIOCJIEIACTBUS [UI1 OKpY)XKalolled cpeapl ObITOBOW M IPOWU3BOJCTBEHHOMU
NEeSITEIbHOCTH YeJIOBEKA, CBSI3aHHOM C TIepepabOTKOM BEIIECTB.

B TPYIOBOW cdepe — TOTOBHOCTh K OCO3HAHHOMY BBIOOPY JNaybHeiIell oOpa3oBaTelbHON
TPAEKTOPUH, B TOM YHCJIE CBA3aHHON C BHIOOPOM XMMUH, KaK NMPoeCcCHOHANIbHON o0nactu
oOpa3oBaHUs;

B [T03HABATEIHHOM cepe — yMEHUE YIIPaBIATh CBOCH TIO3HABATEILHOU JESTCILHOCTHIO.

B c(epe 0e30MaCHOCTH KHU3HEIESATCILHOCTH: HCIIOJIF30BAaHUE 3HAHUI O CBOMCTBAX BELIECTB
JUIS OLIEHKU MX NMOTEHLMAIbHON 0€301acHOCTHU ISl 3J0pOBbS YEJIOBEKAa; YMEHHE OKa3bIBaTh
MIEPBYIO MOMOIIIb MPU OTPABJICHUSX, 0’KOTAX U JAPYrUX TpaBMax, CBSI3aHHBIX C BEIIECTBAMU U
71a00paTOpPHBIM 000PYIOBAHUEM.

MeTaHpeI[MeTHbIMI/I pe3yJbTaTaMH OCBOCHHA BBIITYCKHHKAMM HIKOJIBI MIPOTrpaMMEI 10

XUMHUH SABIIAKOTCA:

WCTIOJIb30BAHUE YMEHUN W HABBIKOB DPAa3WYHBIX BHUIOB TO3HABATEIHHOW NEATEIHHOCTH,
MPUMEHEHHE OCHOBHBIX METOJOB TIO3HAHUA (CHUCTEeMHO-WH()OPMAIMOHHBIN  aHaJHU3,
MOJISTUPOBAHNE) JUTSI U3yUEHUS PA3TUIHBIX CTOPOH OKPYXKAIOIIEH JeHCTBUTEILHOCTH;
WCIIOJIb30BAHUE OCHOBHBIX WHTEJUICKTYaJbHBIX OTepanuii: (HopMyIupOBaHUE THUIOTE3,
aHaJIM3 W CHHTE3, CpaBHEHHE, O00OIIeHWEe, CHUCTEMAaTH3alus, BBISIBICHUE MPUYHMHHO-
CJIICACTBEHHBIX CBS3€H, IOMCK aHAJIOTOB;

yMEHHUE TeHEPUPOBAThH UJCH M OTIPENICTISATh CPEACTBA, HEOOXOTUMBIE JIJIST MX PealU3alliu;
YMEHHUE OMPEEIATh MEJIM U 3a7a4i JCATEIHbHOCTH, BEIOMPATh CPEICTBA PeaH3allud e 1
MIPUMEHSATH MX Ha TIPAKTUKE;

HCIIOJIb30BAHNUE PA3IMYHBIX HICTOYHUKOB JIJIS TIOJYyYEHUS XUMUYECKON MH(POPMAITIH.

l'[peleeTHban pe3yjabTaTaMi  OCBOCHHA  BBIIIYCKHHKaMM OCHOBHOM IIKOJIBI

IIporpaMmsbl 110 XUMHUH SIBJIAIOTCA B MO3HaBaTEeILHOMU cq)epe SABJISIFOTCS. YMCHU AL

JaBaTb OIIPCACIICHUC Ha HpO(i)I/IJ'IBHOM YPOBHEC U3YUCHHBIX MMOHSTHM: BCIICCTBO (XHMH‘ICCKHﬁ
QJICMCHT, aTOM, MOH, MOJICKYJI4, pauKaJl, U30TOIl, KPUCTAJUIMYCCKAA pCHICTKA, IMPOCTBIC U
CJIOKHBIC BCIICCTBA, XUMHWYCCKAaA q)opMyna, OTHOCHUTCJIbHAA aTOMHas MacCa, OTHOCUTCIIbHAaA
MOJICKYJIIpHass MaccCa, BAJICHTHOCTb, OKCHUIbI, KHCIIOTBI, OCHOBAaHUs, COJIH, aM(bOTepHOCTB,
HWHAUKATOp, nepnozmquKHﬁ 3aKOH, HNCPUOJAUYCCKAsA CUCTEMA, HNCPpUOAUYCCKasd Ta6J'II/II_[a,
HU30TOIIbI, XUMHYCCKasl CBA3b, SJICKTPOOTPULATCIIBHOCTL, CTCIICHL OKHUCJICHU!, BHCKT]I)OJ'II/IT);
XUMHUYCCKasl pCaKkuus (XI/IMI/I‘{eCKOG YPaBHCHUC, T'CHCTUYCCKAA B3aUMOCBA3b, OKHCIICHHC,
BOCCTAHOBJICHHUEC, OJJICKTPOJIUTUYCCKAA Aucconuanus, CKOPOCTb XHMHUYECKOH pcaKknuy,
O6paTI/IMO CThb XUMHUYCCKUX peaKI.IPIfI, 9JICKTPOJIN3, TUAPOJIN3, noJimmMepu3anus,

TTOJIMKOHICHCAIIHS );



— OIHCHIBATh JIEMOHCTPAIMOHHBIE M  CAMOCTOATEIbHO IMPOBEJCHHBIE  SKCIIEPUMEHTHI,
WCIIOJB3YS JJIs 3TOTO PYCCKUU SI3bIK U SI3bIK XUMHU;

— OIHCHIBATH M PA3IMYaTh U3YUYCHHbIE KIACCHl HEOPTAaHMYECKUX U OPraHUYECKUX COCAMHEHUH,
MPOCTHIC W CIIOKHBIC BEHIECTBA, XUMUUECKHE PEAKIMU C MCIOJb30BaHUEM IPEIACTABICHUI
00 2JIEKTPOHHOM CTPOEHHUH BEILIECTB;

—  KIaCCHU(UIIMPOBATh M3yYCHHBIC XHUMHUYECKHE OOBCKTHI M SIBJICHHS HA OCHOBE Pa3IUYHBIX
MIOAXO0/I0B;

— HaOJIIOJaTh JEMOHCTPAIIMOHHBIE M CAMOCTOSITEIbHO MPOBOJUMBIE OIBITHI, XUMHYECKUE
peaKIfy, MPOTEKAIOIINE B IPUPOJIE U B OBITY;

— JlenaTh BBIBOJABI U YMO3AKIIOUEHUS W3 HAOMIOACHUH, W3YYCHHBIX XHUMHUYECKUX
3aKOHOMEPHOCTEH, MPOTHO3MPOBATH CBOWCTBA HEM3YUYCHHBIX BEIIECTB IO AHAJOTHU CO
CBOMCTBAMH U3Y4YECHHBIX;

— CTPYKTYypHUpOBaTh HM3YyYEHHBIH MaTepual W XUMHUYECKYI0 HH(POPMAIHIO, MOJTYYCHHYIO W3
JIPYTUX UCTOYHUKOB, aKTYAIM3UPOBATh XUMHUYECKUE 3HAHUSI B IPEAJIOKEHHBIX YCIOBHUSX;

— MOJETUpPOBaTh CTPOCHHE aTOMOB 3JEMEHTOB IMEpBOr0 — IMSITOTO IEPUOJOB, CTPOCHHE
MPOCTEUIINX MOJIEKYI.

B pe3yibTare n3ydyeHusi yaeOHoOro npeamMera « XMuMush» Ha YpOBHe CpeHero o0uero
o0pa3oBaHus BBIIYCKHUK HA YIJIy0JIeCHHOM YPOBHE HAY4YHUTCS:

— packpblBaTh Ha NpUMEpax poOJb XUMHUH B (POPMHUPOBAHMM COBPEMEHHOW HAay4dHOU
KapTUHBl MUpa U B IPAKTUYECKOW AESATEIBHOCTU 4YEJIOBEKA, B3aUMOCBS3b MEXIAY XUMHEU H
JPYTMMU €CTECTBEHHBIMHU HaYKaMH;

— WUIIOCTPUPOBATh HA IMPUMEPAX CTAHOBJIEHUE U HBOJIFOLMI0 OPraHUYECKONW XUMUU KaK
HayK{ Ha pa3jIMYHbIX UCTOPUUYECKHX ATANaX €€ Pa3BUTHS;

— YCTaHaBIIUBaThb IPUYMHHO-CIEJACTBEHHBIE CBSI3W MEXJAY CTPOCHHUEM aTOMOB
XUMUYECKUX 3JIEMEHTOB U MEPUOJUYECKUM U3MEHEHUEM CBOMCTB XMMHUUYECKHX 3JIEMEHTOB U UX
COCIMHEHUN B COOTBETCTBUU C TMOJOKEHUEM XUMHUYECKHX D3JEMEHTOB B NEPHOIUYECKOMN
CUCTEME;

— aHaAIM3UpPOBAaTh COCTAaB, CTPOCHHE M CBOMCTBA BEILIECTB, MPUMEHSS IMOJIOKEHUS
OCHOBHBIX XMMHUYECKHUX TEOpPUN: XUMUYECKOTO CTPOCHHS OpPraHUYECKUX coeauHeHuid A.M.
byrnepoBa, cTpoeHuss aTOMa, XUMHUYECKOW CBSI3H, JEKTPOJUTHUECKONW JAUCCOLMALNU KUCIOT U
OCHOBAHMWH; yCTaHABIMBATh MPUYMHHO-CIEACTBEHHBIE CBS3M MEX]Yy CBOMCTBAMU BEIIECTBA U
€ro COCTaBOM U CTPOCHHEM;

— IPUMEHSATH paBUJIa CUCTEMATUUECKONW MEXIyHApOIHONM HOMEHKIATYpPhl KaK CpeACTBa

Ppa3siinuCHUsA U I/I,I[eHTI/I(I)I/IKaL[I/II/I BCIICCTB IO UX COCTABY U CTPOCHUIO,



— COCTaBJIATH MOJICKYISIDHBIE M CTPYKTYpHBIE (OpPMyJBl HEOPraHHYECKUX U
OpPraHMYeCKUX BEIIECTB KaK HOCHUTENIeH MH(OpMAIUU O CTPOCHHH BEIIECTBA, €r0 CBOWCTBAX U
IIPUHAUIEKHOCTH K OIIPEJIEIIEHHOMY KJIacCy COEAMHEHNUI;

— OOBSCHATH MPHPOLYy U CHOCOOBI 00pa3oBaHMA XHMHUYECKOW CBS3HM: KOBAJICHTHOU
(TmosIApHOM, HEMOJSPHON), MOHHOM, METAJUIMYECKOH, BOJOPOIAHOM — C IENBI0 OMPEACICHUS
XMUMHMYECKON aKTUBHOCTH BEILIECTB;

— XapaKTepHu30BaTh (PU3NYECKUE CBOMCTBA HEOPTaHWYECKUX U OPraHUYECKUX BEIIECTB U
YCTaHaBIMBATh 3aBUCUMOCTh (PU3MUECKHX CBOMCTB BEIIECTB OT THIA KPUCTAIIIMYECKON
peIIeTKY;

— XapaKTepu30BaTh 3aKOHOMEPHOCTH B H3MEHEHUM XUMHYECKUX CBOWCTB IMPOCTHIX
BEIIECTB, BOJOPOIHBIX COEMHEHHH, BBICIINX OKCUJO0B U THIPOKCH]IOB;

— TMPHUBOJUTH MpPHUMEpPhl XUMHUYECKMX pEakIHil, pacKphIBAIOIIMX XapaKTepHbIE
XMUMHYECKHE CBOMCTBA HEOPraHUUECKHUX U OPraHUYECKUX BEIIECTB U3YYEHHBIX KJIACCOB C LIETBIO
UX UICHTUPUKAIMN U 00bSICHEHUS 00J1aCTH TPUMEHEHUS;

— OIpeAeNsATh MEXaHU3M PEaKIMU B 3aBUCHMOCTH OT YCIIOBUU NMPOBEAEHUS pEaKLUUU U
IIPOrHO3UPOBATh BO3MOKHOCTb NMPOTEKaHUsI XUMUUECKUX PEAKIIMA Ha OCHOBE THIIA XUMHUYECKON
CBSI3U U AKTUBHOCTHU PEAreHTOB;

— YCTaHaBJIMBATh 3aBUCHUMOCTb PEAKI[MOHHOM CHOCOOHOCTH OPraHMYECKUX COEIMHEHHUH
OT XapakTepa B3aUMHOT'O BIIMSHMS aTOMOB B MOJIEKYJIAX C LIEIbI0 IPOrHO3UPOBAHMS IIPOIYKTOB
peaKuuu;

— YCTaHaBIMBAaTb 3aBUCHUMOCTb CKOPOCTH XHMHYECKOM peakIuu W CMELIeHUs
XMMUYECKOTO PAaBHOBECHS OT PA3JIMYHBIX (PAKTOPOB C LEIbI0 ONPENEICHUsS ONTHUMAbHBIX
YCIOBHUH IPOTEKaHU XMMUYECKHUX ITPOLIECCOB;

— YCTaHaBJIMBAaTh TIEHETUYECKYK CBA3b MEXIYy KJIacCaMHd HEOPraHWYeCcKux MU
OpraHMYeCKUX BEUIECTB Uil OOOCHOBaHMs TNPUHLUIHUAILHOW BO3MOXHOCTH IOJIyYEHHUS
HEOPraHMYeCKUX U OPraHMYeCKUX COEANHEHHH 3alaHHOr0 COCTaBa U CTPOCHUS;

— 1oja0MpaTh peareHThl, YCJIOBUS U ONPEAEATh MPOLYKThl PEAKIHH, MO3BOJISIOLINX
peanu3oBaTh  Ja0OpaTOpHblE W NPOMBIIIJIEHHBIE  CHOCOOBI  IMOJy4EHHs  BaKHEHUIIMX
HEOPraHMYECKNUX U OPraHUYECKUX BEILECTB;

— OMNpeAenATb XapaKTep Cpeapl B pe3ylbTaTe THAPOJIU3a HEOPraHWYECKUX U
OpPraHMYECKUX BEIIECTB U NMPHUBOJAUTH IMPHUMEPHI THIPOJIM3a BELIECTB B MOBCEAHEBHOW XU3HU
YeJoBeKa, OMOJIOrMYeCKHX OOMEHHBIX MTPOLEccax U MPOMBIIIICHHOCTH;

— TPUBOAMUTH TPUMEPHI OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX pEAKUUN B TNPUPOJIE,

MMPOU3BOACTBCHHBIX MMPOUCCCAX U KUSHCACATCIIBHOCTU OPraHU3MOB;,



— 00OCHOBBIBaTh NPAKTUYECKOE HCIIOJIB30BAaHUE HEOPraHMYECKUX U OPraHUYEeCKUX
BELIECTB U X PEAKLUH B IPOMBILIJIEHHOCTH U OBITY;

— BBIIOJHATh XMMMUYECKUN OSKCIEPUMEHT [0 PpACHO3HABAHUIO U  IOJYyYEHHIO
HEOPraHMYECKUX U OPraHUYECKUX BEILECTB, OTHOCAIIMXCS K PA3JIMYHBIM KJIaccaM COEIWHEHUH,
B COOTBETCTBHH C MPABWJIAMH U IIpHEMaMH 0€301acHO# pabOThl ¢ XUMHUUECKUMH BEIIECTBAMH H
n1abopaTOpPHBIM 000PYJIOBAHUEM;

— TMPOBOJUTH pacueThl Ha OCHOBE XMMMUYECKUX (OPMYJI U YypaBHEHHM peaxiuii:
HAX0XJCHUE MOJIEKYJIIpHOU (OpPMYyNIbI OpPraHM4ecKoro BELIECTBAa IO €ro IUIOTHOCTH U
MacCOBBIM JIOJISIM 3JIEMEHTOB, BXOJAIIUX B €0 COCTaB, WM IO MPOAYKTaM CTOPAHHUS; pacueThl
MaccoBOM JONM (Macchl) XMMHYECKOTO COEIMHEHUS B CMECH; pacueThl Macchl (oObema,
KOJIMYECTBA BEIIECTBa) MPOIYKTOB PEAKIMH, €CIM OJHO M3 BEIIECTB JaHO B U30BITKE (MMEEeT
MPUMECH); pacyeTbl MaccOBOM WM OOBEMHOM [0JM BbIXOAA MPOJIYKTa pEaKUuu OT
TEOPETUYECKH BO3MOXKHOTO; pacueThl TemioBoro 3¢ddexra peakuuu; pacdeTbl O0OBEMHBIX
OTHOIIEHUH ra30B MpU XUMUYECKHUX PEAKIMIX; pacueThl Macchl (00beMa, KOJIMYECTBa BELIECTBA)
IPOJYKTa peakluy, €CIM OJHO U3 BELIECTB JAHO B BUJE PAacTBOPA C ONPEAEICHHON MaccOBOM
J0JIe} pacTBOPEHHOI'O BEILECTBA;

— HUCHOJb30BaThb METOJbl HAy4YHOTO IIO3HAHMA: aHAJIN3, CHHTE3, MOJEIUPOBaHUE
XUMUYECKUX IPOLECCOB U SBIEHUH — IpPU pElIeHHM Y4eOHO-HCCIEeI0BATEIbCKUX 3a7ad IO
M3yUYEHHIO CBOMCTB, CLIOCOOOB MOJyYEHHS U PACIIO3HABAHUS OPraHUYECKHUX BEILECTB;

— BJIQZIETh IpaBUJIaMU 0€30MaCHOro OOpalleHHs C €AKMMHU, TOPIOYMMH U TOKCHYHBIMU
BEIIECTBAMU, CPEJICTBAMH OBITOBON XUMUH;

— OCYLIECTBIATh MOUCK XMMMUYECKOW MH(POPMALUU 10 HA3BaHUAM, HJIEHTU(UKATOpaM,
CTPYKTYpPHBIM (hopMysiaM BEILECTB;

— KpUTHYECKHM OLEHMBATh M HUHTEPHPETHPOBATH XUMHUYECKYHO HH(POPMAIHIO,
COJIEpKALYIOCs B COOOIIEHUX CPeACTB MaccoBoil nHdopmaruu, pecypcax MHTepHera, Hay4HO-
HOIYJISPHBIX CTAThsIX C TOUKU 3PEHUS €CTECTBEHHOHAYYHON KOPPEKTHOCTH B IIEJISAX BBISIBICHUS
OLIMOOYHBIX CYXKAECHUN U GOPMHUPOBAHUS COOCTBEHHOMN MO3ULIUY;

— YCTaHaBIMBATh B3aUMOCBS3U MEXIYy (akTaMH M TEOpHeW, MPUYUHOM U ClIeACTBUEM
IpU aHaju3e NPOOJEMHBIX CUTYyallMii U OOOCHOBAaHMM NPUHMMAEMBIX pELICHUH Ha OCHOBE
XUMUYECKHUX 3HAHUH;

— MPEACTAaBIATh MYTH PEHICHUs TJI00aNBHBIX MPOOJIEM, CTOSLIMX Mepe]] YeIOBEYECTBOM,
U TIepCHEKTUBHBIX HalpaBJICHUH pa3BUTHS XMMUYECKUX TEXHOJIOTHUH, B TOM YHCJIE€ TEXHOJIOTUI
COBPEMEHHBIX MAaTEpUAIOB C PA3IUYHON (YHKIHMOHAIBHOCTHIO, BO30OHOBISEMbIX HCTOYHUKOB
CBIPbsI, NEPEPAOOTKU M YTUIM3ALMH TPOMBIIIIEHHBIX U OBITOBBIX OTXOJIOB.

BpinycKHHK Ha yri1y0JICHHOM YPOBHE NOJYYHUT BO3MOKHOCTb HAYYHTBHCH:



— (opmynupoBaTh 1eIh HCCIEAOBAHUS, BBIIBUTATH W IMPOBEPATH IKCIEPUMEHTAIHHO
TUIOTE3bl O XUMUYECKMX CBONCTBAaX BEIIECTB Ha OCHOBE HMX COCTaBa U CTPOCHMS, HX
CIOCOOHOCTH BCTYNaTh B XUMHUYECKHE pEaKIUH, O XapakTepe W MPOAYKTaX pa3IHuHBIX
XUMHUYECKUX PEAKLIUI;

— CaMOCTOSITETIbHO IUIAHUPOBATh M MPOBOJUTH XUMHUYECKHE JKCIEPUMEHTHI C
coOIII0IeHHEM TIPaBUJI O€301IaCHOM PabOTHI C BEHIECTBAMH U JIA0OPATOPHBIM 000PYIOBAaHHEM;

— MHTEPIPETUPOBATh JAHHBIE O COCTABE U CTPOEHUM BELIECTB, MOJIyYEHHBIE C TOMOLIbIO
COBPEMEHHBIX (PU3UKO-XUMHUYECKUX METOIOB;

— ONUCHIBATH COCTOSIHME DJIEKTPOHA B aTOME Ha OCHOBE COBPEMEHHBIX KBAaHTOBO-
MEXaHUYECKUX MPECTABIEHUN O CTPOCHUN aToMa JiIsl OOBSICHEHUS! Pe3yJIbTaTOB CHEKTPATIbHOTO
aHaJIn3a BEILECTB;

— XapaKTepHu30BaThb pOJIb Aa30TOCOJEP)KAIINX TE€TEPOLUKINYECKUX COCIUHEHUN H
HYKJIEMHOBBIX KHCJIOT KaK BKHEUITUX OMOJIOTHYECKH aKTUBHBIX BEIIIECTB;

— TPOTHO3HPOBATh BO3MOXHOCTb IPOTEKAHUS OKUCIUTEIHbHO-BOCCTAHOBUTEIBHBIX
peaxiui, Jexamux B OCHOBE MPUPOTHBIX U IPOU3BOJICTBEHHBIX IPOIIECCOB.

Conep:xanue.

OcHoBbI opranuyveckoii xumuu. 10 kaacc.

Ilpumeuanue. B Oanmnoii paboueii npocpamme npou3sedeHa Koppekyus asmopcKou
npoepammul B.B.JIynuna u Op. ¢ yuemom pauee npoiidenno2o mamepuana. Temwvl «Amombi,
MoOTeKybl, 8eujecmseay, «cmpoeHue amomay, «llepuoouueckuii 3axon u Ilepuoduueckas
cucmema XuUMUYeckux 1eMeHmoey, «Xumuueckas cesa3vb. Aepecamnoe cocmosinusy, «Pacuemoi
no ypagHeHUusAM xumuyeckux peakyuily. «Knaccugurayus xumuueckux peaxyuti. OkuciumenbHo-
goccmanogumenvHvle peakyuuy, «Baodicneuwiue kraccel Heopeanuueckux eewjecms. Peaxyuu
UoHHO20 obmeHay, «Pacmeopwry, «l'udponus coneu» uszyuenst 6 9 kiacce 6 npedycmompeHHoOM
npoepammori obveme U OYOym PpeKoMeHOO08aHbl YYAWUMCA Ol CAMOCHOAMENbHO20
nosmopenus. Tema «Komnnexcnvie coedunenus» 6yoem paccmompena 6 meme «Cnupmoly, a
mema «Konnouousie pacmeopuly - 6 meme «benxuy.

[losiBneHne W pa3BUTHE OpPraHUYECKONM XMMHUHM Kak Hayku. lIpenmer opranuudeckoi
XUMUHU. MecTo U 3HaueHHe OPraHnyecKOM XMMHUH B CUCTEME €CTECTBEHHBIX HayK. B3auMocBs3b
HEOPraHUYECKNX U OPTaHUYECKUX BEILIECTB.

XUMHUYECKOE CTPOEHUE KaK MOPSAJOK COEAUHEHUS aTOMOB B MOJIEKYJE COTJIACHO HUX
BAJIGHTHOCTU. (OCHOBHBIE TIOJIOKEHUS TEOPUM XUMHUYECKOTO CTPOEHUS OPraHMYeCKHX
coenuHeHuil A.M. byrnepoBa. VYTrinepoAHblli CKEJIET OpraHMYecKol MoJiekyabl. KpaTHocTh
XUMUYECKOM CBSI3U. 3aBUCHUMOCTb CBOMCTB BEIIECTB OT XMMHYECKOTO CTPOCHHUS MOJIEKYII.

N3omepus u uzomepsl. [lonsatre o pyHkuuonansHoi rpynne. [Tpuniuns! kiaccudukanuu



OpPraHWYECKUX COCAMHCHMA. MeXayHapoaHas HOMEHKJIATYpa W TPHHIHIBI 00pa30BaHHUS
Ha3BaHUM OPraHUYECKUX COEAUHEHHUI.

Knaccudukanuss U 0CoOEHHOCTH OpPraHMYECKHX pEaKIHid. PeakIMOHHBIE IICHTPBI.
[TepBoHayanbHbBIE MOHATUSA O TUNIAX U MEXaHU3MAaX OPraHUYECKUX peakuuil. ['omonuTHyeckuii u
TEeTEPOJUTUYCCKUN pa3pblB KOBAJEHTHOM XUMHUYECKOW CBsi3u. (CBOOOAHO-paAMKaIbHBIA H
HMOHHBIN MeXaHu3MbI peakiuu. [lonstue o Hykieoduiie u anexkrpoduie.

AnkaHbpl. DIEKTPOHHOE U TIPOCTPAHCTBEHHOE CTPOCHUE MOJICKYIIBI MeTaHa. Sp3-
rudpuansaius opouraneil aToMoB yriaepoaa. 'omonoruueckuii paa u oduas Gopmyra aakaHOB.
CucremaTnueckas HOMEHKJIATypa ajKaHOB M paauKaioB. l3omepus yriepoJHOro ckelnera.
@dusnyeckue CBOMCTBa alKaHOB. 3aKOHOMEPHOCTH W3MEHEHMsSI (U3NYECKUX CBOWCTB.
XUMUYECKHE CBOMCTBA  aQJKaHOB: TaJlOTEHUPOBaHUE, JETUIAPUPOBAHHUE, TEPMHUYECKOE
pasoKeHue, KPEKHWHT KaK CIOCOOBI TOJIYYEHUS BAKHEWIIUX COCAMHEHUW B OPraHUYECKOM
cuHTe3e. ['opeHne ajaKkaHOB KaK OJWH W3 OCHOBHBIX MCTOYHHMKOB TEIUIA B MPOMBIIUICHHOCTH U
ObITy. M30Mepu3anus kak crnoco0 MOIyd4eHHsI BHICOKOCOPTHOrO OeH3WHAa. MexaHu3M peakuuu
CBOOOTHO-pauKaibHOTO 3amernenus. [lomydenne ankanoB. Peaknmsi Bropma. Haxoxxnenue B
MIPUPOJIE U IPUMEHEHUE ATKAHOB.

Huxnoankansl. CTpoeHHE MOJIEKYN IMKIoaidkaHoB. OOmas dopMmyrna IUKIOATKaHOB.
Homenknarypa  nukioankaHoB.  M3oMepuss — IIUMKIOQJKaHOB:  YIVIEPOJHOIO  CKEJeTa,
MEKKJIacCOBasi, MPOCTPAHCTBEHHAs (1UC-TpaHc-u3oMepus). Crienuduka CBOMCTB MUKIOATKAHOB
C MaJbIM pa3MepoM IHUKJA. Peakiuu nprucoeMHEHUs U paiuKalIbHOTO 3aMEIIECHHUS.

ANKeHbl. DJEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYJIbl JTUJICHA. SP2-
rubpuanzanus opOutaneid atoMoB yriepona. O- u m-cBsa3u. ['omonorumueckuil psa u obmias
¢dopmyna ankeHoB. HomenknaTypa ankeHoB. M3oMepusi ajKeHOB: YIJIEpOAHOIO CKeJeTa,
MOJIOKEHUSI KPaTHOM CBS3M, IMPOCTPAHCTBEHHAsl (LMC-TPaHC-U30MEpPHsI), MEKKIACCOBAs.
Ou3nyecKkue CBOWCTBA AallKeHOB. Peakiuu 531eKTpo(UIBLHOTO MPHUCOSAUHEHUS KaK Croco0
MoJIyueHUs: (PYHKIHMOHAIBHBIX MPOU3BOIHBIX YIriIeBoA0OpoAoB. [IpaBuino MapkoBHUKOBA, €ro
ANIeKTpOHHOE oOocHOBaHMe. Peakuuu oxucieHuss W nojuMepusauuu. llommdTuneH kak
KPYIMHOTOHHAKHBIM MPOJIYKT XUMUYECKOTO MPOU3BOACTBA. [IpoMbllisieHHBIE U Ta60PaTOPHBIE
crocoObl omy4yenus ankeHoB. [Ipasuio 3aiinieBa. [I[puMeHneHue ankeHoB.

Anxaauensl. Knaccudukarus ankaJueHOB IO B3aWMHOMY DPAaclOJIOKEHUIO KpaTHBIX
cBsizeil B Mousiekyne. OCOOEHHOCTH DJIEKTPOHHOTO U MPOCTPAHCTBEHHOTO  CTPOEHUS
COTpsDKEHHBIX ankagueHoB. OOmas ¢dopmyna ankaaueHoB. HomeHkmatypa u  u30MepHs
ankagueHoB. Ou3nyeckue CBOMCTBA alKa/IMEHOB. XUMUYECKUE CBOWCTBA AJIKA/IMEHOB: PEAKLIUU
npucoeuHeHus (THAPUPOBaHHUE, TAIOTEHUPOBaHKE), TopeHus U monuMepusanuu. Bxioang C.B.

HC6C,Z[6B2[ B TIOJIYYCHHC CHUHTCTUYCCKOTO Kay4dyKa. By.]'IKaHI/BaI_II/ISI Kay4dyKka. Pe3una.



Msoroo6pa3ie BUIOB CHHTETHYECKHMX KAaydyKOB, MX CBOHCTBa M mnpuMmeHeHue. [lomydenue
aJIKa/InEHOB.

ANKUHBI. DJEKTPOHHOE M IPOCTPAHCTBEHHOE CTPOCHME MOJIEKYJbl alleTHIIEHA. SP-
ruOpuau3anys opouTaneit aroMoB yrieposaa. ['omonoruueckuii ps u oomas popmylia alKHHOB.
Homenknarypa. M3oMepusi: yriaepoHOIrO CKENNeTa, MOJIOKEHUsT KPaTHOW CBSI3H, MEXKIIACCOBAas.
®uU3MYECKUE CBOMCTBA ATKUHOB. XUMUYECKUE CBOMCTBA AJIKUHOB: PEAKLIHUN MPUCOECAMHEHUS KAK
croco0 MoJTydeHUs TIOJIMMEPOB U JIPYTUX TOJIE3HBIX MPoayKToB. Peakiun 3amemienus. ['openne
alleTUJIeHa KaK MCTOYHMK BBICOKOTEMIIEPATYpHOTO IUIAMEHH JUIsl CBAPKH U PE3KU METaJJIOB.
[Tonyuenue aneruneHa NUPoIM30M MeTaHa U KapOuaHbIM MeToIoM. [IprMeHeHue aneTusieHa.

Apensbl. Mctopust oTkpbITHs OeH3051a. COBpEMEHHBIE MPEACTAaBICHUS 00 IEKTPOHHOM U
MIPOCTPAaHCTBEHHOM CTpoeHuM OeH3oja. M3omepuss n HOMEHKJIaTypa TIOMOJIOrOB OeH3oua.
Ob6mas dopmyna apeHoB. dusnyeckue cBoiicTBa OeH3051a. XMMHYECKHE CBOWCTBAa OeH307a:
peakuuu 3IEeKTPOPHIBHOTO 3aMelleHHs] (HUTpPOBAaHUE, TaJOreHUpOBaHUE) Kak CHoco0
MOJIyYE€HUS XMMHUYECKUX CPEJACTB 3alllUThl pACTeHUN; NPUCOEAUHEHUs (TUIPUPOBAHHE,
raJIorTeHUPOBAaHNE) KaK JT0Ka3aTelbCTBO HEMPENIENbHOI0 Xapakrepa OeH3osa. Peakius ropeHus.
[Tonydyenue 6en3ona. OCOOCHHOCTH XMMUYECKUX CBOMCTB TOJyosa. B3anMHOe BIUsSHHUE aTOMOB
B MoJiekyne Toiyona. OpueHrauuonHble 3¢ dekts 3amectureneil. [IpumeHenne romosoros
OeH3oa.

Crmuptel. Knaccudukanms, HOMEHKIATypa CHHPTOB. ['OMOJOTHYECKUU psaa U oOmias
dbopMyna mpenenbHbIX OJHOATOMHBIX cUpTOB. M3omepus. dusndeckre cBOMCTBA MPEACIbHBIX
OJIHOATOMHBIX CHHUPTOB. BoopoaHas cBA3b MEXIy MOJIEKYJIaMU U €€ BIUsSHHE Ha (hu3nueckue
CBOMCTBa cnHUpPTOB. XHMHYECKHE CBOICTBA: B3aUMOJCHCTBHE C HAaTpUEM Kak CHoco0
YCTaHOBJICHUS! HAIWYMS TUIPOKCOTPYIIBI, C TaJOr€HOBOJOPOJAaMU KaK CIOCO0 MOTydeHUs
pacTBOpUTENIEH, BHYTPU- U MEXKMOJEKYJIApHas Aeruaparauus. Peakuus ropeHus: CIHUpPThHl Kak
torumBo. [lomyyeHwe oSTaHoma: peakuus OpOXKEHHsI TJIIOKO3bI, TUApaTalus JTUJICHA.
[Ipumenenne mertaHosia U 3TaHona. dusmosornyeckoe ACMCTBME METAaHOJA W ATaHOJA Ha
OpraHu3M YeJOBEKa. OTWICHIVIMKOJIb M TIJIMLEPUH KaK MPEACTaBUTENIN MPEAEIIbHBIX
MHOT'OATOMHBIX clUpTOB. KauecTBeHHas: peaklysi HA MHOTOATOMHBIE CIIUPTHI U €€ IPUMEHEHUE
JUI pacliO3HaBaHUs INIMLEPHHA B COCTaBE KOCMETUYECKUX CpeAcTB. [IpakTnueckoe npuMeHeHne
STWJICHTJIMKOJIS U INIMIEpUHA.

®enoi. CtpoeHue Mosekyisl (eHona. B3anMHoe BiaMsiHUE aTOMOB B MOJIeKyle (eHoa.
dusnueckue cBoiicTBa (eHosa. XUMHUECKHE CBOICTBA (peakuuu ¢ HaTpUEM, THIPOKCHIOM
HaTpusi, Opomom). [lonyuenne denona. Ilpumenenue denomna.

Anpnerunpl u ketonsl. Knaccugukanus anbaerujoB U keToHOB. CTpoeHue npeesbHbIX

aJIbACTUIOB. aﬂeKTpOHHOe " MPOCTPAHCTBCHHOC CTPOCHUC Kap6OHI/IJIBHOI7I rpyHIIbIL.



I'omonoruueckuil psig, odmas Gpopmyna, HOMEHKIATYpa U MU30MEPUsS NPEACTbHBIX aJIbJCTHIOB.
@u3nyecKkue CBOMCTBA IPENEIbHBIX aNbICTHA0B. XUMHUYECKHE CBOWCTBA IIPEAEIBHBIX
aJIbJIETUJIOB: THAPUPOBAHUE; KAUECTBEHHbIE PEAKIIMU HA KapOOHWIBbHYIO Ipylmy (peakuus
«cepedpsiHoTO 3epKana», B3aumojeicteue ¢ ruapokcuaoM Meau (I1)) m ux mpumeneHwe uis
oOHapyXeHHS TPEACIbHBIX aJbJCTHIOB B TPOMBIIUICHHBIX CTOYHBIX Bojaax. llomyueHue
IIpe/IeNbHBIX AJIbJIETUJIOB: OKUCIEHME CIMPTOB, rujipaTtanus auetwieHa (peakuus Kyueposa).
Toxkcuunocth anpaeruyioB. Ilpumenenune @opmanpaernja M aneranbaeruga. ALETOH Kak
npeacTaBuTeNb KeTOHOB. CTpoeHHe MOJeKyibl aneroHa. OCOOEHHOCTH pPEaKIHMHM OKHCIIEHUS
anerona. [IJpumeHnenue ameroHa.

Kap6onoBbie xkucnotsl. Krnaccuduxamuss U HOMEHKIATypa KapOOHOBBIX — KHCIOT.
CrpoeHue  mpenenbHBIX  OJHOOCHOBHBIX ~ KAapOOHOBBIX  KHUCJIOT.  ODJIEKTPOHHOE "
MIPOCTPAHCTBEHHOE CTPOCHHE KapOOKCHIIbHOM Ipymnibl. ['oMonorudeckuii psaa u odmias popmyna
Mpe/ielbHBIX OJIHOOCHOBHBIX KAapOOHOBBIX KHCIOT. @Du3nueckue CBOICTBA MpeesbHbIX
OJIHOOCHOBHBIX KapOOHOBBIX KHUCJIOT. XHMHUYECKHE CBONCTBA MPENENIbHBIX OJHOOCHOBHBIX
KapOOHOBBIX KHCIOT (peakiuu C METajIaMHU, OCHOBHBIMH OKCHJAMU, OCHOBAHUSIMU U COJISIMU)
KaK MOATBEP)KICHHE CXOJACTBA C HEOPraHMYECKHMMH KHCIOTaMH. Peakiusi sTepudukanuu u ee
oOparumocTs. BnusHue 3amectuteneil B YriIeBOJOPOIHOM pajavKale Ha CHIy KapOOHOBBIX
KuCJIOT. OCOOCHHOCTH XMMHUYECKHX CBOMCTB MYpaBbHHOW KHUCIOTHI. [lomydeHwe mpenenbHbIX
OJIHOOCHOBHBIX KapOOHOBBIX KHCJOT: OKHCIIEHHE AalIkaHOB, AaJIKEHOB, INEPBUYHBIX CIUPTOB,
anpleruioB. BaxkHeilinue npencraBUTeNu KapOOHOBBIX KHUCIOT: MypaBbUHAs, YKCYCHas M
OeH3oifHas. Beicmme mnpenenbHble U HeMpeelbHble KapOOHOBbIE KHCIOTHI. Omnruyeckas
n3oMepHs. AcCuMMeTpUUYecKuit aToM yriaepoaa. [Ipumenenne kapOOHOBBIX KUCIIOT.

Cnoxuele »¢upbl u kupbl. CTpoeHHME U HOMEHKIATypa CIOXHBIX 3(pHUPOB.
MesxxknaccoBasi U30MepHs ¢ KapOOHOBBIMH KuciIoTaMHu. CriocoObI MOTy4YeHHUs CII0KHBIX 3(pUpOB.
Obpatumocth peakuuu dstepudukanuu. [IpuMeHeHue ClOXHBIX >QHUPOB B TNHIIEBOH U
napproMepHOd MPOMBINIICHHOCTH. JKUpBI Kak CIOXKHBIE S(UPBHl TIUIEPUHA U BBICHINX
KapOOHOBBIX KHUCIOT. PacTuTenbHble U KUBOTHBIE KUPbI, UX cocTaB. PU3NYECKHE CBOWCTBA
AKUPOB. XMMUYECKUE CBOMCTBA KUPOB: T'MAPUPOBAHUE, OKUCIEHUE. ['MAPOIU3 WU OMBLICHHUE
KHUPOB KaK CIMOCOO MPOMBIIICHHOTO TOJXy4eHUs] COJIeH BBICIIMX KAapOOHOBBIX KHUCIIOT.
[TpumeHneHue >xupoB. MbLIA KaKk COJIM BBICIIMX KapOOHOBBIX KMCIOT. MoloIIye CBOHCTBA MblLJIa.

Vraesonsl. Knaccupukamus yrieBonoB. Dusnueckue CBOWCTBA W HAXOXKICHUE
yIJI€BONOB B Ipupoie. ['moko3a Kak anbAerugocnupr. XHMHYECKHME CBOWCTBA TUIFOKO3BI:
alWIINPOBaHUE, AIKWINPOBAHUE, CIIUPTOBOE u MOJIOYHOKHCJIOE OpoxeHue.
OKCIIEpUMEHTANIBHBIE JJOKA3aTEIbCTBA HAINYMS AlbJACTUAHON U CHMPTOBBIX I'PYNI B TIIIOKO3E.

[Tomy4yenue rimoko3sl. PpyKkTO3a Kak M30Mep IoKo3bl. Pubo3a u ae3okcupubosa. Baxueiimune



orcaxapuibel (caxaposa, JIaKTo3a, MalbTo3a), X CTpoeHue u pusmveckue cBoiicta. ['maponus
caxaposbl, JAaKTO3bl, MajbTO3bl. Kpaxmal u Ie/UI0I03a KaKk OMOJOTUYECKHUE TMOJIUMEPHI.
XuMHUYEeCKue CBOMCTBA Kpaxmasia (TUIpOJii3, KaueCTBEHHAs! pEaKIus C MOJ0M Ha Kpaxmal U ee
MPUMEHEHHE [UIsi OOHapy)KEHUsS KpaxMaljia B MPOJAYKTaxX NUTaHUs). XHUMUYECKHE CBOICTBA
IIEJUTIONIO3BI: THPOJIN3, 00pa3oBaHue CIOXKHBIX 3(upoB. [IpumeHenrne u Ouoslornyeckas poiib
yraeBooB. OKHCIIEHUE YIJIEBOJIOB — HCTOYHHK DHEPTHH JKHBBIX OpraHu3MoB. [loHsTHEe 00
HWCKYCCTBEHHBIX BOJIOKHAX Ha IPUMEPE alleTaTHOTO BOJIOKHA.

Nnentuduxanus opraHUYeCKUX COEIWHEHUN. ['eHeTnyeckas CBsI3b MEXAY Kiaccamu
OPraHNYEeCKUX COCTUHECHU .

Awmunsbl. [lepBuunbie, BTOpUYHBIC, TPETUYHBIC aMUHBI. Kitaccudukaius aMuHOB 110 TUITY
YIJIEBOJIOPOJTHOTO  pajgvKalla W YHUCIy aMHHOTPYNI B MOJEKyJe. OJEKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOCHHE MPEAECIbHBIX aMHUHOB. DU3NYECKUE CBOMCTBA aMUHOB. AMHUHBI Kak
OpPraHMYeCKHEe OCHOBAHUA: PEAKIUHM C BOJIOH, KHUCIOTaMHu. Peakiusa ropeHus. AHWIWH Kak
MPEACTaBUTENh apOMaTHIECKUX aMUHOB. CTpoeHne anuwinnHa. [IpuunHbl 0cmabaeHuss OCHOBHBIX
CBOICTB aHWJIMHA B CPABHEHUU C AMUHAMHM MPEAEITBHOTO psia. XUMHUYECKHE CBOMCTBA aHWJIMHA!
B3aUMOJICIICTBUE C KHUCJIOTaMH, OpOMHOW BOJOH, oOkuciaeHue. I[losyueHne amMuUHOB
ANKWIMPOBAHUEM aMMMAaKa M BOCCTAHOBJIICHHMEM HUTPONPOMU3BOJHBIX YII€BOAOPOAOB. Peakums
3unuHa. [Ipumenenne aMrHOB B (apMaIleBTUUECKONW MPOMBINUICHHOCTH. AHWIMH KakK ChIPbe
JUISl IPOU3BOICTBA AHWJIMHOBBIX Kpacuteneld. CUHTE3bl HA OCHOBE aHUJIMHA.

AmuHOkuciotel u Oenku. CoctaB W HoMeHKnaTypa. CTpoeHWEe aMHUHOKHCIOT.
l'omonoruuecknii psip NpenesbHBIX AMUHOKUCIOT. M30Mepusi npenenbHbIX aMUHOKHUCIOT.
OuznyecKkue CBONCTBA IMpENEiIbHBIX AMUHOKHUCIOT. AMHHOKHCIOTHI Kak aMm@oTepHbIe
oprannyeckue coeauHeHus. CuHre3 nentuaoB. [lentuaHas cBa3b. buonornyeckoe 3HayeHue o-
aMUHOKHUCIIOT. OO6IacT NpUMEHEHUsI aMUHOKHUCIOT. belaku Kak HpHUpoAHbIE OHOMOIUMEPHI.
CoctaB u crpoenue 6enkoB. OCHOBHBIE aMHUHOKHUCIOTHI, OOpasyromue Oenku. XHUMHUYECKUE
CBOICTBa O€NKOB: TUAPOIU3, JEHATYypalus, KaueCTBEHHbIC (I[BETHBIC) pEAKIHH Ha OCNKH.
[IpeBpaienus: OenxoB muiy B opraHu3me. buonorunueckue (yHkiuu 6enkoB. JlocTwkeHus B
W3YYEHUU CTPOCHUS U CHHTE3a OEJIKOB.

A3oTcoepkalliue rerepolrKiIndeckue coequuenus. [Iuppon u NUpUANH: 3JIEKTPOHHOE
CTPOCHHME, apOMATHYECKUN XapakTep, pa3jinyue B MPOSIBIICHUH OCHOBHBIX CBOWCTB.
HyxnennoBbie KHCIOTHI: cocTaB U cTpoeHne. CTpoeHue HykIeoTua0B. CoCTaB HYKIEMHOBBIX
kucnot (J{HK, PHK). Ponb HyKJIEeMHOBBIX KUCIOT B KU3HEACITEILHOCTA OPTaHU3MOB.

BricokoMonekynsipubie  coequHeHus. (OCHOBHBIE TMOHSTHS  BBICOKOMOJIEKYJSPHBIX
COCIMHEHUN: MOHOMEp, IIOJIUMEpP, CTPYKTYPHOE 3BEHO, CTENEHb  IOJUMEPU3ALIHH.

KJ'IE[CCI/I(bI/IKaL[I/ISI OJIMMCPOB. OCHOBHBIE CITOCOOBI MOJIYYCHUSI BBICOKOMOJICKYIIAPHBIX



COCIMHEHUH: peakluu MOoJUMepU3aluu ¢ ToJiukoHjaeHcauun. CTpoeHHe U CTPYKTypa
MOJMMEPOB. 3aBUCUMOCTH CBOMCTB MOJUMEPOB OT CTPOEHUS MOJIEKYJd. TepMoIiacTU4YHbIE U
TEPMOpPEAKTUBHbIE TmoJuMepbl. [IpoBonsiue opranuueckue mnojguMepbl. Kommno3utHbie
Marepuaibl. [lepcneKTUBBl HCMOJIB30BaHMS KOMIIO3UTHBIX MaTepuanoB. Kraccudukamms
BOJIOKOH. CHHTETHYEeCKHE BOJOKHA. [lomuadupHbIe W MOJMAMHUIHBIC BOJIOKHA, WX CTPOCHHE,
cBoiictBa. IlpakTyeckoe WCIONIB30BaHUE BOJIOKOH. CHHTETUYECKHE TUICHKH: HW3OJISIIMS IS
MIPOBOJIOB, MEMOPAHBI JJIs1 OMIPECHEHUSI BOJIbI, 3alUTHBIC IJICHKH UIsI aBTOMOOMIICH, TUTACTHIPH,
XUPYpPrUuecKue moBsizku. HoBbIe TEXHOJIIOTHH JTajbHEHIIIEro COBEPIICHCTBOBAHUS TTOJIUMEPHBIX
MaTepuasosB.

Teopernyeckue ocHOBbI xuMuu. 11 kiacc.

Ilpumeuanue. B Oannoii paboueii npocpamme npouzgeoeHa KOppeKyusi aemopcKoll
npoepammul  B.B.JIynuna. Xumus snemenmog paccmampuéaemcsi Nocie U3YYeHus mem
"Cmpoenue eewecmsa", "Teopemuueckoe onucanue xumuyeckux peaxyuu" u "Xumuuyeckas
mexnonocua". Onepeocarowee usyuenue memovl "Teopemuueckoe onucanue XuMudeckKux
peakyuil" noszsonsiem ycunumes NOO2OMOBKY YUAWUXCA K OJUMNUAOAM PASIUYHO2SO YPOBHS, A
XUMUSL DTIEMEHMOB8 HA BbLCOKOM YPOBHe ClodCHOCmU Obiia uzyduena 8 9 kuacce.

Crpoenune BemniectBa. CoBpeMEeHHass MOJENb CTPOEHHS aroMa. Jlyanus3m >JIeKTpoHa.
KBanTtoBsie uncna. PacpeneneHue 3J€KTPOHOB 10 SHEPreTUYECKUM YPOBHSM B COOTBETCTBHH C
MIPUHIIATIOM HAWMEHBINEH SHepruM, npaBwioM XyHaa u npuHiunom [laymu. OcobeHHOCTH
CTPOCHHMS SHEPTETHYECKUX YPOBHEH aTOMOB d-3JIEMEHTOB. DJEKTPOHHAsT KOH(GUTYypaIus aToma.
Knaccupukanus XHMHYECKHX 3JEMEHTOB (S-, P-, d-amementhl). OCHOBHOE M BO30YXKIECHHBIE
COCTOSIHMSI aTOMOB. BasieHTHbIe 31ekTpoHbl. [leproanueckas cucreMa XMMUYECKUX AJIEMEHTOB
J.N. Menneneea. ®usnueckuii cmbica [lepuoanueckoro 3akona .M. MenneneeBa. [Ipuunnsl
Y 3aKOHOMEPHOCTH U3MEHEHMSI CBOMCTB JIEMEHTOB M UX COCIMHEHHUM 1O MEePUOJIaM U TPYyIMIaM.
MupoBo33peHueckoe UM HayuyHoe 3HadueHue Ilepuoauueckoro 3axona J[.MI. Menneneesa.
[Iporno3sl /.M. MenneneeBa. OTKpPBHITHE HOBBIX XUMHUYECKUX AJIEMEHTOB.

DJIEKTpOHHAs MPUPOJIa XUMUUYECKON CBSI3U. DJIEKTPOOTPHUIIATEIbHOCTh. KoBasieHTHas
CBSI3b, €€ PAa3HOBUAHOCTH W MEXaHU3MbI 00pa3oBaHMs (OOMEHHBIM M JIOHOPHO-aKIICHTOPHBIH ).
HNonnas  cBsa3p.  Metammuueckass  cBA3b.  BojopongHass — cBsi3b.  MEXMOJEKYISIpHbIE
B3aMMOICHCTBUS.

Kpucrannudeckue u amopgHbie BeuiecTBa. TUIBI KPUCTAIUTMUECKUX PEHIETOK (aTOMHas,
MOJIEKYJISIpHAsi, MOHHAsI, METaJUINYeCcKas). 3aBUCUMOCTh (PU3NYECKIX CBOMCTB BEIIECTBA OT THIA
KpucTaJmmieckoi pemieTku. [Ipuannel MHOTOOOpasust BemiecTB. COBpEMEHHbBIE MPEACTABICHUS

O CTPOCHUU TBCPABIX, KUAKHUX U T' a3006p33HLIX BCIICCTB. >KI/IIlKI/IC KpHUCTAJJIbL.



XuMmuyeckue peakuu. ['oMoreHHsle U rereporeHHble peakiuu. CKOpOCTbh PEaKIUH, €€
3aBUCHUMOCTh OT PAa3JMYHBIX (DAKTOPOB: TPHUPOJBI PEATHPYIONIMX BEMIECTB, KOHIEHTpPAIUU
pearupymoomux BemiectB, Temmeparypsl (mpaBwio Bant-T'odda), nnomamm peaknuoHHON
MOBEPXHOCTH, HAIWYMUS KaTaau3aTopa. OJHEPrus akTUBALMH. AKTHBUPOBAHHBIA KOMILIEKC.
Karanuzatops! 1 katanus. Posib kaTanu3atopoB B IPUPOJIE U MPOMBIIITIEHHOM IIPOU3BO/ICTBE.

[onsitue 06 sHTaMBPnUM U SHTpONUH. DHeprus ['md6ca. 3akon I'ecca u cieacTBus u3
Hero. TemnoBble A3QPeKThl XUMHUUYECKUX peakuuil. Tepmoxumuueckue ypapHeHus. OOpaTUMOCTD
peakuuii. Xumudyeckoe paBHoBecue. (CMeEIIEHHE XUMHUYECKOTO PaBHOBECHS TOJ JCHCTBUEM
pa3NUyHBIX (PAKTOPOB: KOHIICHTPAIIMM PEAreHTOB WM TMPOJIYKTOB pPEaKIUH, aBIICHUS,
TeMIieparypbl. PoJib cMelieHns: paBHOBECHSI B TEXHOJIOTMYECKHUX MPOIECCAX.

Hucnepcubie cucrtemsbl. Kosutonaneie cucrembl. MIcTuHHBIE pacTBOpBI. PacTBOpeHHe Kak
¢buzuko-xumudeckuii npouecc. CriocoObl BbIpaKeHHsI KOHIIEHTPAI[MN PaCTBOPOB: MaccoBast J10Jis
pPacTBOPEHHOTO BEIIECTBA, MOJISIpHAs M MOJIJIbHAs KOHIEHTpanuu. TuTp pactBopa u
TUTPOBAHUE.

Peakuuu B pactBOpax 3nekTposnToB. KauecTBeHHBIE peakiuu Ha HMOHBI B PACTBOPE.
KucnotHo-ocHOBHBIE B3auMOJECUCTBUSI B pacTBopax. AmdoTtepHocTh. MoHHOE TpoM3BEACHUE
Boabl. Bomopomusiii mokasatens (PH) pactBopa. I'maponus coseil. 3HadeHHWe THOPOIM3a B
Ouoornueckux 0OMeHHbIX npoieccax. [Ipumenenue rupoin3a B MPOMBIIIICHHOCTH.

OKHCIIUTENBHO-BOCCTAHOBUTENBHBIE PEAKIIMHU B IPUPOJIE, TPOU3BOACTBEHHBIX IPOIECCaX
U KU3HENIEATEIbHOCTH OpraHu3MoB. OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIM MOTEHUIHAN CpPEJBbI.
Huarpamma Ilyp06o3. [loBemenme BemiecTB B cpeaax ¢ pasHbIM 3HadueHwem PH. Mertossr
AIIEKTPOHHOTO U 3JIEKTPOHHO-WUOHHOTO OanaHca. ['ampBaHmyeckuil sieMeHT. XUMHUYECKHe
UCTOYHUKK TOKa. CTaHAApTHBIM BOJOPOJHBIA 3eKTpoA. CTaHAapTHBIA  AJIEKTPOIHBIN
MOTEHUMAJ CUCTEeMbl. PAn  craHmapTHBIX 3JIEKTPOJHBIX NOTeHUHManoB. HampasieHnue
OKUCIIUTEIbHO-BOCCTAHOBUTEIIbHBIX PEaKUU. DIEKTPOJIU3 PacTBOPOB U PACILIABOB COJICH.
[IpakTHueckoe NpUMEHEHUE 3JIEKTPOJM3a I MOJYYEHHUs IIEeJIOYHBIX, HIEJIOYHO3EMEIbHBIX
MeTaJyioB U anmoMuHug. Koppo3us MeTamnoB: BUABI KOPPO3UH, CIOCOOBI 3alIUTHI METAIIOB OT
KOppO3uH.

DKCHepUMEHTAIbHBIE METO bl U3YUEHHS BEILECTB U UX MPEBPAIICHUI

Pa3noxxenne nmnepokcuga BOJOpOAA B IPUCYTCTBUM — KaTalu3aTopa, MOJENH
KPUCTAJIMYECKUX PEIIETOK, MPOBEJACHHE pPEaKIii HOHHOTO OOMEHa, OMpeJeNieHHuEe Cpeabl
PacTBOpPOB C MOMOIIbIO MHAWKATOPOB, U3yYCHHE BIUSHUSA PA3IMUHBIX (PAaKTOPOB HA CKOPOCTh
XUMUYECKON peaKklUy U MOJ0KEHNE XUMUYECKOTO PAaBHOBECHSL.

OcHOBBI HeOpFaHquCKOﬁ XUMHHU



Oobmas xapakrepuctuka 31neMeHToB [A—IIIA-rpynmn. Okcuabl U NMEpOKCUABI HATPHUS U
kanus. Pacrio3HaBaHue KaTUOHOB HAaTpus U Kanus. Coin HaTpus, Kaiaus, KajablUs U MarHus, Ux
3HAUEHUE B MPUPOJE U KHU3HU 4vesoBeKa. JKecTKOCTb BOJABI M CIIOCOOBI €€ YCTpaHEHUS.
KomMmnekcHble coeluHeHNs allfOMUHUSL. AJIFOMOCHIUKATHI.

Meramst IB-VIIB-rpynn (menb, 1uHK, Xpom, mapraseir). OCOOEHHOCTH CTPOCHHS
aromoB. O0mue ¢usznyeckne u xumuyeckue cpoiicta. [lomydenne u npumenerne. OKCUIBI U
TUAPOKCUBI 3TUX METANIOB, 3aBUCUMOCTb HMX CBOMCTB OT CTENEHH OKHUCJIEHMS SJIEMEHTA.
Baxneiimue conu. OkuciuTeabHbIE CBOMCTBA COJIEH XpoMma M MapraHiia B BbICIIEH CTENEHH
okucienus. KommiekcHble COeJMHEHHS XpoMa.

O6mas xapaktepuctuka snmeMeHToB [VA-rpynnsl. CBoMCTBa, MOJydYeHHE U IPUMEHEHNE
yras. CHHTEe3-Ta3 KaKk OCHOBA COBPEMEHHOW IMPOMBILIIEHHOCTH. AKTUBHUPOBAHHBIA yroJyib Kak
ancopOent. HanocTpykTypel. MupoBble JOCTH)KEHUSI B 00JacTH CO3JaHMsI HAaHOMAaTEpUAIOB.
DNEeKTPOHHOE CTPOEHUE MOJIEKYNbl yrapHoro rasza. [lonyueHue v mpUMeHEHHE YrapHoro rasa.
buonornueckoe aeiicTBue yrapaoro raza. KapOuasl kanbius, amoMUHUS | kene3a. KapOoHaTsr
u runapokapboHatel. KpyroBopor yrieposa B kuBOM M HexuBod mpupoje. KauecTBeHHas
peaknus Ha KapOoHaT-woH. du3nMyeckue W XUMHUYECKHE CBOWcTBAa KpeMHwus. CuiaHbl u
cumuiuapl. Oxkenn kpemuus (IV). KpemaneBsie KucinoTel u ux coi. CHIMKAaTHBIE MHUHEPATBI —
OCHOBA 3€MHOM KOPBI.

O6mras xapakrepuctuka snemMeHToB VA-rpynmnbel. Hutpuasl. KauecTBeHHas peakmus Ha
MOH aMMOHHUA. A30THas KHUCIOTa Kak OKHcIuTedb. Hutpatel, ux ¢usnueckue U XUMHYECKHE
cBolicTBa, mpuMeHeHue. CBOMCTBa, MosrydeHue u nmpumenenne ochopa. Pochun. PocdopHbie
u nordochopHbIe KUCIOThL. bronornyeckas posib GocdaTos.

OO6mras XapaKTepUCTUKA 3JIEMEHTOB VIA-rpynmsi. OcoOble CBOMCTBA
KOHLIEHTPUPOBAHHON CepHOM KHUCIOTHl. KadecTBeHHble peakiuu Ha cyiabbua-, cyibpur-, u
cyibGaT-uOHBI.

Obmas xapakrtepuctuka 31meMeHTOB VIIA-rpynmbel. Ocobennoctu xumuu — (ropa.
lasoreHoBomopoibl M HMX MOdydeHHE. [‘aJoreHOBOJOPOJHBIE KHCIOTBI M KX  COJIH.
KauecTtBeHHble peakuuu Ha TaloreHHA-UOHBL. Kuciopoaconepkamiue COEIMHEHHUs XJIopa.
[IpuMeHeHne ranoreHoB U UX BaKHEUIINX COCTUHEHUN.

bnaroponusie rasel. [IpumeHenne 61aropoJHbIX Ta30B.

3aKOHOMEPHOCTH B M3MEHEHUU CBOWCTB IPOCTBIX BELIECTB, BOJOPOJIHBIX COECIUHEHMH,
BBICIIMX OKCUJIOB M THAPOKCHUIOB.

WNnentuduxarnms HEOPraHUYeCKUX BEIIECTB u HOHOB.

3KCHepI/IMeHTaJ'ILHLIC MCTObI U3YUCHU BCUICCTB U UX HpeBpaH_ICHI/Iﬁ



N3ydyenne o0pa3oB HeMETalioB, TOpeHue cepbl, ¢ocdopa, xkemesa, MarHus B
KHCIIOpOJIe, W3Y4YECHHME KOJUIEKIMH «MeTalibl M CIUIaBbl», B3aUMOJICHCTBHUE MICIOYHBIX U
IIEJI0YHO3EMEIIbHBIX METaUIOB € BOJIOM (BO3MOXKHO HCIIOJB30BAHHE BHJIEOMATEPHAIIOB),
B3aMMOJICIICTBUE IIMHKA U JKeJie3a ¢ paCTBOPAMH KHUCIIOT U IIEJI0Yel, KAYeCTBEHHBIE PEaKIuU Ha
HEOPraHUYeCKHEe AaHUOHBI, KATHMOH BOJOPOJAa M KAaTHUOHBI METAJJIOB, B3aMMOJICUCTBHUE
TUAPOKCHIOB QJIIOMUHUS M IIMHKAa C pacTBOpaMH KHCIOT U IIEJoYel, perieHue
IKCMEPUMEHTAIBHBIX 337a4 10 TeMaM «[ amorensn», «Cepa u e€ coemuHeHus», «A30T U hochop
U UX COCIMHEHUs», «MeTasuibl TJIIaBHBIX TOATPYII», «MeTauibl MOOOYHBIX MOATPYIII.

XuMHUS U )KU3Hb

Hayunpie Metonpl mo3Hanusi B xuMuu. Mcrounnku xumudeckoit mHpopmaruu. [ouck
nHpOpMalUu TIO HA3BaHUSAM, HJICHTUPHUKATOPAM, CTPYKTYpHbIM GdopmyiaamM. XUMUYECKUN
aHaJIN3, CHUHTE3, MOJCIMPOBAHUE XUMHYECKHUX TPOIIECCOB W SBJICHHM KaK METOJbI HAy4YHOTO
MO3HAaHWSA. MaremMaTH4ecKoe MOJICTMPOBAHUE TMPOCTPAHCTBEHHOTO CTPOCHUS  MOJICKYJ
oprannyeckux BemiecTB. CoBpeMeHHbIC (PU3UKO-XUMUYECKHE METOJbI YCTAHOBJICHHUS COCTaBa U
CTPYKTYPHI BEIIIECTB.

Xumus u 310poBbe. JlekapcTBa, GepMeHThI, BATAMUHBI, TOPMOHBI, MUHEpPaIbHBIE BOJBI.
[IpoGnemsbl, CBA3aHHbIE C MPUMEHEHUEM JIEKapCTBEHHBIX IpernapaToB. BpenHble MPUBBIUKH U
(dakTophl, paspymapiue 3J0pOoBbe (KypeHue, yIOTpeOJICHHE ajKOroJisg, HapKOMaHHs).
Pammonansaoe nuranue. [Iumessie 1o0aBku. OCHOBEI MUIIEBON XUMUU.

Xumus B MmenunuHe. PazpaboTka gexkapcTB. XUMHYECKUE CEHCOPBI.

XuMHUs B TMOBCEIHEBHOW JKM3HM. Moromme W YHCTAIME CpeacTBa. PemnemnsieHTsl,
uHcekTuiuabl. CpencTBa JMYHOW TUTHMEHbI M KocMeTHKu. [IpaBuia OGe3omacHoit paboThl €
€IKMMH, TOPIOUYMMHU ¥ TOKCUYHBIMU BEIIECTBAMH, CPECTBAMHU OBITOBON XUMHUU.

XUMHUS U CellbCKOe XO03sicTBO. MuHepasibHbIe U opraHudeckue ynoopenus. Cpenctsa
3aIUTHl PACTCHUI.

XuMusg B TpoMbIIUIEHHOCTH. OOIIMe NpeaCTaBIeHUsS O MPOMBIIIIEHHBIX CIOco0ax
MOJIyUYeHUs XMMHUYECKUX BEIIECTB (HAa MpHUMeEpe MPOU3BOJCTBA aMMHaKa, CEPHOM KHCIIOTHI).
[IpombrinienHass opranudeckas xumusa. Ceplpbe [UIs1  OpPraHUYeCKOW  MPOMBIILIEHHOCTH.
[Ipobnema oTX0M0B M MOOOYHBIX MPOAYKTOB. Hambonee KpynmHOTOHHaXHBIE MPOU3BOJICTBA
OpraHMyeckux coenauHeHuil. YepHas u 1uBerHas Metanyprus. CTeKIO W CHUJIMKaTHas
MIPOMBILIIEHHOCTbD.

Xumuss u sHepretvka. llpupoanble HMCTOYHUKHM YriieBOoJOpoaoB. Ilpupoanslii u
MOMYTHBIM HEPTSHOW rasbl, UX cOCTaB U Hcnosib3oBaHue. CoctaB HeTH U ee mepepaboTKa.

Hedrenpoaykrel. OxkraHoBoe umcio Oen3uHa. OxpaHa OKpyKarolled cpeiasl mpu



HedTenepepabOTKe H  TPAHCIOPTUPOBKE HEPTENPOIYKTOB. AJIBTEPHATUBHBIE HCTOYHUKU
SHEpPIruM.

Xumusa B crpoutenberBe. Llement. beron. Ilonbop onTtuManbHBIX CTPOMTENBHBIX
MaTepHUaIOB B MPAKTUUYECKOH AEATEIbHOCTU YeIOBEKa.

XUMUS U 3KOJIO0THsl. XUMHUECKOE 3arpsA3HEHUE OKPYKAIOILIEH Cpeibl U €ro MOCIEICTBUS.
Oxpana ruapocdepsl, Mo4Bsl, aTMochepsl, GIIOPH! U (payHBI OT XUMHYECKOTO 3arps3HCHHUS.

Turbl pacyeTHBIX 3a1a4:

Haxoxnaenne mMonekynasipHOH (opMyibl OPraHUYECKOTo BELIECTBA MO €ro IJIOTHOCTH U
MacCOBBIM JIOJISIM 3JIEMEHTOB, BXOJIIINX B €r0 COCTaB, WX IO MPOJIYKTaM CTOPaHUS.

Pacuetsl MmaccoBoi 10711 (Macchl) XUMHUYECKOTO COETUHEHHS B CMECH.

Pacuersl macchl (00beMa, KOJIMYECTBA BELIECTBA) MPOJYKTOB PEAKIMH, €CIU OJIHO W3
BEIIIECTB JIAHO B U30BITKE (MMEET MPUMECH).

PacueTsr MaccoBoil miam 00beMHON JOJM BBIXOJA MPOJYKTAa PEAKIIUMH OT TEOPETUUECKH
BO3MOXHOTO.

Pacuers! TerioBoro s dexra peakium.

Pacuetsl 00BEMHBIX OTHOILIEHUH Ta30B MPU XUMHUECKUX PEAKIUIX.

Pacuetsr Macchl (00beMa, KOTMYECTBA BEIIECTBA) MPOIYKTA PEAKIIUU, €CITH OJTHO U3
BEILIECTB JIAHO B BHUJIE PACTBOPA C OINPEAEICHHON MacCOBOM J10JIEW PaCTBOPEHHOIO BEIIECTBA.

[IpumepHbIe TeMbI TPAKTUYECKUX paboT:

KauectBeHHO€E onpenenenue yriepoa, BOAOPO/Ia U XJI0pa B OPraHUYECKUX BEIIECTBAX.

KoncTpynpoBanue mapocTepKHEBbIX MOJEIIEH MOJIEKYJT OPraHUYECKHX BELIECTB.

Pacno3naBaHue miaacTMacc U BOJIOKOH.

[Tony4yeHne UCKyCCTBEHHOIO IIENKA.

Peurenne skcnepuMeHTaNIbHBIX 33a4 HA MIOJYyYEHUE OPraHUYECKUX BELIECTB.

Perenne skcniepuMeHTANIBHBIX 33]]a4 HA PAClIO3HABAHNE OPIraHMYECKUX BEILIECTB.

WNnentuduxaiyss HEOPraHMYECKUX COeTMHEHUM.

[Tonyuenue, coOupanue u pacrio3HaBaHHE Ta30B.

Peurenne skcnepuMeHTaNbHBIX 33a4 110 TeMe «MeTaib».

Pemenue skcriepuMeHTaNbHBIX 3a1a4 110 Teme «Hemerambiy.

Pemenue skcnepuMeHTanbHBIX 3aa4d MO TeMe «l eHeTnueckas CBA3b MEXIY KiIacCaMH
HEOPraHUYECKNUX COEAUHEHUI».

Pemenune skcnepuMeHTanbHBIX 3a4a4d MO TeMe «l eHeTnueckas CBA3b MEXIY KiIacCaMH
OpPraHMYECKUX COEAUHEHUI».

[Tonyuenue aTUIEHA U U3yYEHHUE €TO CBOWCTB.

HonyquI/Ie chyCHOﬁ KHCJIOTBI 1 UI3YUYCHHC €C CBOICTB.



I'maponus xKupos.

N3roroBnenue Mbuia pyqyHoil paboThI.
XUMUS KOCMETHYECKUX CPEACTB.
HccnenoBanue cBONUCTB OCIIKOB.
OCHOBBI TUIIIEBON XHUMHH.

Hccnenosanue nuieBbIx 100aBOK.

CsoiicTBa OJHOATOMHBIX U MHOI'OATOMHBIX CITUPTOB.

XUMHUYECKHE CBOMCTBA aJIbAETUIOB.
CunTe3 cioKHOTO0 ddupa.
I'maponn3 yrineBoioB.

Ycrpanenue BpeMEeHHOM KECTKOCTH BOJIBI.

KaugecTBeHHBIE PEAKIMKU Ha HCOPTaHNYCCKHUE BEIICCTBA U NOHBI.

HccnenoBanue BIMSAHUS pa3IMUHBIX (AKTOPOB HA CKOPOCTh XMMHUECKOH peakInu.

Omnpenenenre KOHIIGHTPAIIUHA PACTBOPA ACKOPOMHOBOM KHUCIIOTHI METOJIOM TUTPOBAHUSI.

TemaTuyeckoe MJIAHUPOBAHUE

10 xnacc
Ne Tema KommuectBo KommuectBo B oM umcie
JICKIHOHHBIX CCMUHAPCKHU | pakTUYECKUX KOHTPOJIbHB!
JacoB X 4acoB pabor paboT

1 OCHOBHBIC TIOHATHS 8 8 1 1
OPraHN4eCKO XUMHUH.

2 VYT1eB010PO/IBI 20 20 1 1

3 Kucnoponocoaepxariu 14 14 2 1
€ OpraHuYeCcKue
BeEleCTBA

4 A30T- 1 6 6 1
cepocoieprKaIe
OpraHUYeCKHe
BeEIEeCTBA

5 Bbuomornuecku- 12 12 1 1
aKTHUBHBIE BEIIECTBA

6 BricokomonekymnspHbIe 4 4 1
COCTUHECHHS .

7 Peseps 4 4
Hroro 68 68 5 6

11 xmacc
| Ne Tema KommuecrBo | KoanuectBo B Tom uwncie




CEMHHAPCKHX| MPaKTHYCCKUX KOHTPOJIbHBI>
JICKITUOHHBIX 9acoB pabor
4acoB pabor

1 | Crpoenue BemecTBa 6 8 1
2 | Teopermueckoe 10 11 1 1

OTHMCAaHNE XUMHUYECKUX

peakuui
3 | Xumudeckas TeXHOJIOTHS 4 4 1
4 | Hemetamisl 20 20 2 1
5 | Meramns 18 18 2 1
6 | XuMus U )KU3Hb 6 4
7 | Peseps 4 3

Hroro 68 68 5 5

Kpurepun oneHKH 3HAHUH.

Ornenka «5» CTaBUTCS, €CIIH:

YYEHHUK OCBOMJI BECh TEOPETHUUECKHN MaTepHal M yMEeT NMPUMEHSTh €ro B U3MEHEHHBIX
CUTYyallMsIX, YCTaHaBJIMBATh MPUUYMHHO-CIICJACTBEHHBIE CBSI3U MEXAy (akTaMu W SBICHUSMU,
JIeNaTh BBIBOBI, 0000IIaTh MaTepHall, MPOTHO3UPOBATH CBOMCTBA BEIIECTB, OMMUPASICh HA 3HAHMS
O CBOMCTBaX aHAJIOTHMYHBIX OOBEKTAX; YBEPEHHO MPOBOJAUT XUMHUUYECKUMA SKCIIEPUMEHT, 3HACT U
coOJr0/1aeT MpaBWiIa TEXHUKHW O€30TacHOCTH MPH padoTe B XMUMHYECKOHW JabOpaTOpHU, MOMKET
CaMOCTOSITEJIPHO TUTAHUPOBATh XOJI IKCHEPUMEHTATBHON pabOThI, OCBOMJI HABBIKM OCHOBHBIX
METOJIOB pabOTHI C BEIIECTBAMH, YMEET COOMpPATh M PACIO3HABATh Ta3bl, 0€3 OIMMOOK permraet
SKCIEPUMEHTAJIbHBIC 33/1a4K Ha paclo3HaBaHUE HEOPTaHUYECKHX BEILIECTB; YMEET MOJIb30BAThCS
pa3IMYHBIMU  UCTOYHMKAMU HHGOPMALMK JUIS TOJY4YeHHs HOBBIX 3HAaHUHM, CHOCOOEH
aHAJIM3UPOBATh MOJYYCHHYIO0 HH(OPMAIIHIO, TBOPUECKU €€ MepepadaThIiBaTh C SN0 MOTyYeHUS
HOBOT'0 y4eOHOTO MPOyKTa; U3jaraeT MaTepral rPaMOTHBIM S3BIKOM (PYCCKUM U XUMUYECKUM)
KaK TMpH YCTHOHM, TaK M NHCbMEHHON peYM, YBEPEHHO BIIAJIC€T TEPMHUHOJIOTHEH IpeaMeTa;
MPUMEHSIET TOJyYeHHbIE 3HAHUS B MOBCEIHEBHOW >KM3HH; 3a00TUTCSA O YUCTOTE OKPYXKAIOIIEH
cpensl; 0e3 OMOOK MPUBOAUT ypaBHEHUS PEaKIMid, XapaKTepU3yIOIIHe XUMUYECKHEe CBOMCTBA
BEIIECTB M CMOCOOBI WX TMOJYYEHHUsS; YCTaHABIMBAET TE€HETUYECKYI0 B3aUMOCBSI3b MEXKIY
BEI[ECTBAMU; pelIaeT 0a30Bble, KOMOWHHUPOBAHHBIE M HECTAHJAPTHBIE 3aaud; BBIMOJIHSET
pasnuunblie BubI 3aaanuit Ha 90-100%.

Ornenka «4» CTaBUTCS, €CIIH:



YUYEHUK OCBOWJI OCHOBHOW TEOPETUYECKUI MaTepuan M yMeeT MPUMEHSITh €ro B
AQHAJIOTMYHBIX CHUTYAIUsIX, YCTaHABIWBATH NMPUUYMHHO-CIIEJACTBCHHBIE CBSI3U MEXIY (pakTamu u
SBJICHUSIMH, JIeIaTh BBIBOJBI, 0000IIaTh Marepuall; YBEPEHHO MPOBOJIUT XHUMHYECKUN
AKCIIEPUMEHT, 3HACT M COOJIFO/IaeT MpaBUjia TEXHUKU OE30MAaCHOCTH MPH padOTe B XUMHUYECKOMN
naboparopur, MOXKET TPaMOTHO MPOBOIWTH SKCIICPUMEHTAILHON pa0OThI B COOTBETCTBHH C
BBIJJAHHOW WHCTPYKIIMEH, OCBOWJI HABBIKM OCHOBHBIX METOJIOB PabOTHI C BEMIECTBAMH, YMEET
coOuparh W paclo3HaBaTh Ta3bl, pPENIacT AKCICPUMCHTAIbHBIC 3aJa4d Ha paclo3HaBaHUE
HEOPraHWYECKUX BEIIECTB; YMEET IMOJIb30BATHCS PA3IMYHBIMA UCTOYHHKAMH WHQOOPMAITUU IS
MOJIyUYEHUsI HOBBIX 3HAHWH, CMOCOOEH aHAIM3UPOBATH MOJNYYCHHYIO HH()OPMAIUIO; H3JIaraet
MaTepHual TPAMOTHBIM SI3BIKOM (PYCCKHM M XUMHYECKHM) KaK MPH YCTHOM, TaK M IMHUCBMEHHOM
peur, YBEpPEHHO BIQJCCT TEPMHUHOJIOTHEH TIpeAMeTa; MPUMEHSET IMOJIydeHHBIC 3HAHUS B
MTOBCE/THEBHOM JKHU3HH, 3a00THTCS O YUCTOTE OKPYXKAIOIICH CpPe/bl; 3HACT OCHOBHBIC YpaBHEHUS
peakIui, XapaKTepU3YIOIIHe XHUMHYCCKHE CBOWCTBA BEMIECTB M CIOCOOBI HMX ITOJYYCHUS;
YCTaHABIIMBAeT TEHETHUYECKYI0 B3aWMOCBS3b MEXKIY BEIIECTBAMH, CAMOCTOSTEIBHO peliaet
pacdeTHBIC 3aJIa4M, B TOM YHCIIe KOMOWMHUPOBAHHBIC, BBITIONHSICT pa3IMIHbIC BUIBI 3a/IaHUN Ha
75-89%.

Onenka «3» CTaBUTCS, €CIIH:

y4E€HUK B OCHOBHOM (He MeHee 50%) OCBOMII TEOPETHUECKUH MaTepHall U yMEeT €ro
BOCIIPOM3BOIUTh, 00OCHOBBIBATh W3BECTHBIN MaTepHAIT; IIPOBOJUT XUMUYECCKUN IKCIIEPUMEHT B
COOTBETCTBUU C MHCTPYKIMEH YUYUTENs, 3HACT U COONIONACT MpaBHJIa TEXHUKH OE30MACHOCTH
npu paboTe B XMMHYECKOHW JIabopaTopuH, HE JOIyCKaeT TI'pyObIX OMIMOOK Tpu paboTe ¢
BEIICCTBAMU, YMEET IIPOBOUTh OCHOBHBIC KaY€CTBEHHBIC PEAKIIMU HA HOHBI U Ta3bl, HCIIOJb3YS
QJITOPUTMBI BBITIOJTHEHUSI pa0OTHI; YMEET IM0JIb30BaTh TOTOBYI0 WH(GOPMAIMIO U aHATU3UPOBATH
€e; YMeeT u3jaraTh M3y4eHHBIH MaTepHall, UCIOJb3ys, B TOM YHCJIC XMMUYCCKHE TEPMUHBI; HE
yMeeT TPUMEHSTh TIOJyYCHHbIE 3HAHUS B TOBCEIHEBHON JKM3HM; 3a00THUTCSI O YHCTOTE
OKpYXKAloIllel cpelbl; JOMyCKaeT OMHMOKA B YPaBHEHHSIX pEaKIMid, XapaKTepPHU3YIOIIHe
XAUMUYECKAE CBOMCTBA BEIIECTB W CIOCOOBI WX IOJIYYSHHsI, 3aTPYAHSACTCS TPU BBIIOJTHCHUU
3aJJaHUll Ha YCTAHOBJICHUE T'CHETUYECKOH B3aMMOCBSI3M MEXIY BEUICCTBAMU; pellacT 0a30BbIC
3aJ1auM; BBITIOJIHAET pa3iuyHble BUIbI 3aqanuii Ha 50-74%.

Onenka «2» CTaBUTCS, €CITH:

YU4EHUK HE OCBOUJ BECh TEOPETUUYECKUN MaTepHal Kypca, HE CIOCOOEH yCTaHaBJIMBAThH
MIPUYMHHO-CIICICTBEHHbIE CBSI3U MEXAy (akTaMu U SBICHUSMH, J€NaTh BHIBOJBI; HE YyMeEeT
MIPOBOJUTh XUMHUYECKUN IKCIIEPUMEHT JaKe MO BBIJAHHOW MHCTPYKIMH, HE 3HAET W (WIIK) He
coOirofaeT MpaBWiIa TEXHUKH OE30MacCHOCTH TpH pabdoTe B XMMHUYECKOW JIabopaTopuu; He

YMECT MOJIb30BATHCA HMCTOYHUKAMU I/IH(I)OpMaI_II/II/I; HC YMCCT U3JiaraTb Marepual I'paMOTHBIM



S3BIKOM; HE BIAJICET TEPMUHOJIOTUEH TMpeaAMeTa; HE MPUMEHSET TOJIYYCHHBIE 3HAHHUS B
MOBCETHEBHON JKW3HU; HE 3a00TUTCS O YUCTOTE OKPYKAIOIIECH Cpeipl; HE yMeeT IHCaTh
YpaBHEHUSl PEAKLMM, XapaKTepU3YIOIIUEe XHMHYECKHE CBOWCTBA BELIECTB M CIOCOOBI HX
MOJIyYCHUS; HE perraeT 0a30BbIe 3a/1a4M; BHITIOJIHAET pa3JInuHbIC BUJbI 33JJaHUN MEHEe YeM Ha
50%.

JlutepaTypa u cpeacTBa o0y4eHusl.

OcHoBHas:

[Iporpamma x muann YMK  Jlyawnaa B. B. YruyOnennsiii ypoBenb. 10-11 xmaccel.
Mockga, Jlpoda, 2017.

Epemun B. B., Ky3smenko H. E., Tepenun B. U., [lpo3znos A. A., Jlynun B. B. Xumus.
Yrinyonennsrit yposens. 10 kiacc, "JIpoda";

Epemun B. B., Ky3emenko H. E., Jlpozno A. A., Jlyaun B. B. Xumus. YroyOneHHbIH
yposens. 11 knacc, "JIpoda"

JlomonHUTENBHAS IUTEpATypa:

C.A. Ily3akos, B.A. [TonkoB «ITocobue mo xumun. Borpocsl, ynpaxuenus 3agauan»., M.,
«Bricmras mkonay, 2016 .

P.A.JIuaun, Dkcnpecc-peneTutop st moaArotoBkd k EI'D «»XuMHUECKUN AIEMEHT»,
«XWMHUYECKasi CBSI3b U CTPOCHHE BEIIECTBa», «XUMHUUYECKas peakmnusy, «Heoprannueckas
xuMus», «Opranudeckas xumusi», M. «Actpenby, 2017 r.

CocraButens JI.M.AcanoBa u ap. «TemaTudyeckue TecToBbIe 3amaHus», 11 kiacc.,
ApocnaBnb, Akagemus pazsutus, 2018 r.

I'.I1. Xomuenko, N.I". Xomuenko «COOpPHHUK 3a/1a4 110 XUMHH JIJIS TOCTYIAIOINX B
BY3e1», M., «HoBas Bosmnay, 2019 .

E.A.Epemuna, O.H.PeokoBa «Xumusi. CripaBOYHHK HIKOJIbHHKa», M., «Ox3amen»., 2017

HHTEpHET pecypcehl:

http://school-sector.relarn.ru/nsm/chemistry/Rus/chemy.html

XuMuK.ru: caiit o xumuu i xumukos / http://www.xumuk.ru

Komnexuus "EctecTBeHHO-Hay4YHbIe 3KkcriepumenTsl” / http://experiment.edu.ru

Opranunveckasi XUMuUsi: MyJIbTHMeana yaeOuuk / http://www.chemistry.ssu.samara.ru

Caiit "4 uny Ha ypox xumun" / http://him.1september.ru/urok/

OCHOBBI XMIMUU: 3JIEKTPOHHBIH yaeOnuk / http://www.hemi.nsu.ru

HanortexHomnoruu B IIKOJIE: caiT 0 HpEToIaBaHuH OCHOB
HaHortexHoJsoruit / http://nanoschool-edu.ulsu.ru

OTkpeiThiit Koutemk: Xumus [ http://www.chemistry.ru


http://school-sector.relarn.ru/nsm/chemistry/Rus/chemy.html
http://window.edu.ru/resource/521/43521
http://www.xumuk.ru/
http://window.edu.ru/resource/397/12397
http://experiment.edu.ru/
http://window.edu.ru/resource/435/2435
http://www.chemistry.ssu.samara.ru/
http://window.edu.ru/resource/852/7852
http://him.1september.ru/urok/
http://window.edu.ru/resource/434/434
http://www.hemi.nsu.ru/
http://window.edu.ru/resource/661/63661
http://window.edu.ru/resource/661/63661
http://nanoschool-edu.ulsu.ru/
http://window.edu.ru/resource/429/429
http://www.chemistry.ru/

AJIXUMUK: ob6pa3oBaTeibHbIi MPOEKT JJs yYUTENEH, IIKOJbHUKOB, a0UTYPUCHTOB U

crynenroB / http://www.alhimik.ru


http://window.edu.ru/resource/427/427
http://window.edu.ru/resource/427/427
http://www.alhimik.ru/
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