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ITINIAHUPYEMDBIE PE3VYJIbTATbI OBYUEHU S

B pesynbTaTe n3yueHnst yue6HOro mpeamera « XMMusi» Ha YPOBHE CpeIHEro o6Iero o6pa3oBaHms:
BbInyCKHUK Hay4YUTCS:

pacKpbIBaTh Ha MpUMepax pPojib XMMUM B GOPMUPOBaHMM COBPEMEHHONM HAayUYHOM KapTUHBI MUpa U B
MPaKTUUYECKOI eSITeIbHOCTY UeJI0BEeKa;

IEMOHCTPUPOBATh Ha MpUMepaxX B3aMMOCBSI3b MEKAY XMMMeEN U OPYTUMMU eCTECTBEHHbIMIU HayKaMI;
pacKkpbIBaTh Ha MpMMepax MOJIOXKEHMs Teopun XUuMudeckoro crpoeunst A.M. Bytieposa;
MOHMMaTh pusnueckuii cmbica [lepuoanueckoro 3akoHa JI.J. MeHgeneeBa 1 Ha ero OCHOBE
OOBSICHATH 3aBMCUMOCTb CBOMCTB XMMMYECKIX 3JIEMEHTOB ¥ 0OPa30BaHHBIX MMM BEILIECTB OT
9JIEKTPOHHOT'O CTPOEHMSI aTOMOB;

OOBSICHATH IPUUMHBI MHOTOOOPAa3us BEIlleCTB Ha OCHOBE OOIIMX IPeACTaB/IeHni 06 X COCTaBe U
CTPOEHNH;

MIPMMEHSITD MpaByujla CMCTEMATUUYECKO MEeXIYHaPOIHOV HOMEHKJIATYPhI KaK CPeICTBA pas/IMueHust
" UAeHTUGUKAIMY BEIeCTB M0 X COCTaBYy ¥ CTPOEHMIO;

COCTaBJIITh MOJIEKYJISIPHBIE ¥ CTPYKTYPHBIE (OPMYJIbl OPraHMYECKMUX BEIeCTB KaK HOCUTeIen
MH(oOpMaIM O CTPOEHUY BEIeCTBa, ero CBOMCTBAX M IMIPUHAIJIESKHOCTH K ONpeneIeHHOMY KJIacCy
COeIVIHEHUIA;

XapaKTepu30BaTh OpPraHMUYeCcKe BEIleCTBa 10 COCTaBy, CTPOEHMIO 1 CBOVCTBAM, YCTAaHAB/IMBATh
MIPUYMHHO-CJIEICTBEHHbIE CBSI3M MEXIY JaHHbIMM XapaKTepUCTUKaMM BellleCTBa;

MIPUBOINUTD IIPUMEPHI XMMUUYECKIUX PeaKiinii, paCKPbIBAIOIIMX XapaKTepPHbIe CBOMCTBA TUIIMYHbIX
MpeaCTaBUTeIeN KJIaCCOB OPraHMYeCKMX BEIeCTB C LIeJIbI0 UX UAEHTU(MUKAIK U O0bSICHEHMS
06J1aCTV IPUMEHEHMS;

MIPOTHO3MPOBaTh BO3MOKHOCTb IPOTEKaHMSI XMMMUUYECKMX peaKiinii Ha OCHOBE 3HaHMIA O TUIIaX
XMMMUYECKOM CBSI3Y B MOJIEKYJIaX PEAreHTOB M UX PEaKLMOHHOM CITIOCOOHOCTH;

MICIIOJIb30BATh 3HAHMS O COCTAaBe, CTPOEHMM U XMMMUYECKMX CBOVICTBAX BEILEeCTB JJIsI 6e301acHOro
MpMMeHeHMsI B IPAKTUYECKO [esTe/IbHOCTH;

MIPUBOJINUTH IIPUMEPHI IIPAKTUUECKOTO UCIIOJIb30BaHMS IIPOIYKTOB ITepepaboTKy HedTH U
MIPMPOIHOTO T'a3a, BBICOKOMOJIEKY/ISIPHBIX COeMHEHMI (ITOMITUIEHA, CUHTETUUYECKOTO KayuyKa,
alleTaTHOTO BOJIOKHA);

MIPOBOIATD OIBITHI IO PACIIO3HABAHMIO OPraHMUECKMX BEIECTB: [VIUIEPUHA, YKCYCHOM KIUCIOTHI,
HeIpee/IbHbIX JKMPOB, IJIFOKO3bI, KpaxMaJjia, 6eJIKOB — B COCTaBe IUILEBbIX MPOAYKTOB U
KOCMETUUECKUX CPEiCTB,;

BJIaJIeTh IIpaBMUIaMM U IIpyeMaMy 6e30I1acHO paboThl C XMMUUYECKMMHU BeIeCTBaMU U
J1a60paTOPHBIM 0OOPYIOBAHNEM;

yCTaHaB/IMBaTh 3aBMCUMOCTb CKOPOCTY XMMMUUECKOM Peaklyy ¥ CMeILeHNsI XMMUUECKOTO
PaBHOBECHS OT Pa3/IMUHBIX (PAKTOPOB C IEJTbIO ONpeaeeHNs ONITUMAJIbHBIX YCJIOBUI ITPOTEKAHMS
XMMMUYECKUX MTPOIeCCOB;

MIPUBOINUTH TIPUMEPBI TUIPOJIN3a COJIEN B IIOBCEAHEBHON JXKU3HM Y€JIOBEKA;

MIPUBOJIUTH IIPUMEPhI OKUCIUTETbHO-BOCCTAHOBUTE/IbHBIX Peakluii B IPUPOZE, ITPOU3BOICTBEHHbBIX
mpolieccax " JKU3HeesaTeIbHOCTY OpraHi3MOB;

MIPUBOJINUTD IIPUMEPhI XMMUUYECKUX peaKiinii, paCKpPbIBAIOIINX OOIIMe XMMUUECKIe CBOICTBA
MIPOCTBIX BEIIECTB — METAJJIOB ¥ HEMETAJIJIOB;

MIPOBOJIUTh PaCUeThl HAa HAXOKAEHME MOJIEKYJIIPHON (OpMYJIbl YTJIEBOAOPO/A IO MPOIYKTaM
CTOpaHMS U TI0 €ero OTHOCUTEIBHOM IJIOTHOCTHM ¥ MAaCCOBBIM [IOJISIM 3JIEMEHTOB, BXOZSIIUX B €r0
COCTaB;

BJIafIeTh IpaBuIaMy 6e30macHOro o6palleHns C eAKUMMU, TOPIOUYMMMU ¥ TOKCMYHBIMM BellleCTBaMM,
cpencTBaMy ObITOBOV XVIMUM;

OCYILECTBJISATh MOMCK XMMMUUECKON MH(pOpMaIIMi 10 Ha3BaHMUSIM, UIEHTU(UKATOPaM, CTPYKTYPHbIM
(opmyam BelecTs;

KPUTUUYECKM OILIEHMBATh ¥ MHTEPIIPETHPOBATh XMMUUECKYIO MH(POPMAIMIO, COIePKallyoCs B
COOOLLIEHNSIX CPeICTB MaccOBOM uHopMaryu, pecypcax IHTepHeTa, HayYHO-TIOMYJISIPHBIX CTAThSIX



C TOUKM 3peHMsT eCTeCTBEHHO-HAYyUYHOM KOPPEKTHOCTY B 1I€JISIX BBISIBJIEHMSI OLIMOOYHBIX CYKIEHUN U
dbopmupoBaHust COGCTBEHHO MTO3ULINY;

e TIPEACTAaBJISITD MYTU pelleHNus TJI00abHbIX MPO6JIEM, CTOSIIIIMX TTepel], YeJIOBEYECTBOM:
9KOJIOTMYECKUX, SJHEPTE€TUUECKIX, ChIPHEBBIX, I POJIb XVMMUY B PEILIEHUM ITUX TTPOOIIEM.

BbINyCKHUK MOJTYYUT BO3MOKXHOCTb HAYUUTHCS:

e WLIIOCMPUPOBAMb HA NPUMEPAX CIMAHOBEHUEe U I80IIOYUI0 OP2AHUYECKOU XUMUU KAK HAYKU HA
PA3NUUHBIX UCMOPUYECKUX IMANAX ee pa3sumusl;

e UCNONBL308AMb MEMOObI HAYYHO20 NO3HAHUS NPU 8bINOJHEHULU NPOEKMO8 U yUEOHO-
uccnedosamesnbCkux 3aday No U3yueHuro ceolicmae, Cnocoboe8 nojiyueHus U pacno3HaA8aHus
Op2aHuuecKux eujecms;

e 00BACHAMb NPUPOAy U cnOCOObI 06PA308AHUS XUMUUECKOU C8A3U: KOBANEHMHOU (NONSAPHOL,
HeNnoNAPHOLL), UOHHO, MEMAIUYECKOL, 8000POOHOL — C Ueabto onpedeieHus XUMU4eCcKol
akmugHocmu 8eujecms;

e YCMAHABNUBAMb 2EHEMUUECKYIO C853b MeHCAY KIACCAMU OP2AHUUECKUX 8elecme 01 000CHOBAHUS
NPUHYUNUATBHOU 803MONMCHOCMU NOJIYUEHUS OP2AHUUECKUX COEOUHEHUL 3a0AHHO20 coCcmasa u
cmpoeHus;

e YyCMAaHAsNUeams 83aumMoceasu mexcdy pakmamu u meopuetl, NPUUUHOL U credcmauem npu aHaiuse
npobnemHbix cumyayuti u 060CHOBAHUU NPUHUMAEMBIX PEUEHULl HA OCHOB8e XUMUUECKUX 3HAHULL.

JIMYHOCTHBIE, MeTaNpeAMETHbIE, IIPeAMETHbIE Pe3y/IbTaThl OCBOEHMSI YU€OHOI0 IpegMeTa

HesTenbHOCTD yunTesIsl B OOyUeHUM XMMUM B cpefHel (TIOJTHOM) LIKOJIe NO/DKHA ObITh HalpaBjieHa Ha
OOCTVDKEeHVEe O0YYaloIIMMUCS CJIETYIONIVX JUYHOCIHbBIX PE3YIIbTATOB:

1) B 11IeHHOCTHO-OPMEHTALIOHHOM cepe — YyBCTBO FOPIOCTH 32 POCCUICKYIO XMMUYECKYIO HAYKY,
I'YMaHM3M, OTHOILIIEHME K TPY/Y, I1eJIeyCTPEMJIEHHOCTD;

2) B TpynoBo¥ cpepe — rOTOBHOCTb K OCO3HAHHOMY BBIOOPY JaJIbHENIIIEN 06pa30BaTeIbHON U
mpodecCcroHaIbHON TPAeKTOPIH;

3) B MO3HABaTEIbHOM (KOTHUTUBHOM, MHTEJUIEKTYAJIbHO) chepe — yMeHMe yIpaBsiTb CBOEN
MMO3HaBaTEJIbHOM JesITeTbHOCTBIO.

MemanpedmemHsimu pe3yIbTaTaMy SIBJISTFOTCSI:

1) ucnosib3oBaHMe YMEHUI ¥ HABBIKOB Pa3/IMUHbBIX BUIOB IIO3HABATEIbHON MEATEeIbHOCTY, TPUMEHEHUN
OCHOBHBIX METOOB IMO3HAHMS (CUCTEMHO-MH(POPMAIIMOHHBIN aHAJIN3, MOJIEJIMPOBAHME) IJIS1 U3YUEHUS
PasIMYHBIX CTOPOH OKPYKAIOLIEeN AeMCTBUTETbHOCTY;

2) UCTOJIb30BaHNE OCHOBHBIX VMHTEJUIEKTYAJIbHBIX Omepalmii: | bopMympoBaHue IMITOTe3, aHaIU3 U CUHTE3,
cpaBHeHMe, 060011IeHNe, CUCTEMATHU3alVs, BbISIBJIEHME TPUUMHHO-CJIEICTBEHHBIX CBSI3€l1, TOMCK aHAJIOTOB;
3) yMeHMe TeHepUPOBAThb MU U ONPEesATh CPEICTBA, HEOOXOIMMbIE MIJIST X peau3alini;

4) yMeHMe OInpenesisiTh eIV Y 3aJjauM IeSITeJIbHOCTH, BbIOMPATh: CPEACTBA Peayn3alvy 1eJIN U IPUMEHSTh
MX Ha MPaKTUKE;

5) ucnonb30BaHMe pasIMUYHbIX MCTOUHMKOB [JIs TTOJTYUEHUsT XMMUUECKON MH(pOopMalum, MoOHMMaH1e
3aBMCUMOCTY COEPKaHMS 1 GOPMbI MpeIcTaBAeHMs MHGOPMALIMK OT 1ieJiell KOMMYHMKALUY M afpecaTa.

B o6aacmu npedmemHuix pe3yisinanog u3ydeHue XM MpeoCTaBIIsIeT YUYeHNKY BO3MOKHOCTb Ha
CTYTIEHU CpeqHero (IMOJIHOT0) 061Iero 06pa3oBaHmsl HAYYUTHCS Ha TPOMUIIBHOM YPOBHE

1) B mo3HaBartesbHOM cdepe: a) JaBaTh ONpeaeeHNs U3YYEeHHbIM ITOHSITUSIM; 0) OIMChIBATh
JIeMOHCTPAIIMOHHBIE ¥ CAMOCTOSITEJIbHO IPOBEIeHHbIE IKCIIEPUMEHTDI, MCIIOIb3YSI [IJIS 3TOT'O eCTECTBEHHbBIN
(pyccKuit, pOIHOMN) SI3bIK U SI3bIK XMMUM; B) OOBSICHATb CTPOEHME M CBOMCTBA M3YUYEHHBIX KJIaCCOB
HeOpraHMYeCKuX ¥ OpraHMueCcKuUX COeIMHEeHM; T') KIacCudUIMpoBaTh U3ydeHHble OObEKTDI U SIBJIEHUST; 1)
HaOJTIOIaTh JEMOHCTPUPYEMbBIE ¥ CAMOCTOSITEJIbHO ITPOBOIMMbIE OITBIThI, XMMUUECKIE PeaKIu,
MpoTeKarollye B IpUpo/ie 1 B ObITY; €) MCCAeA0BaTh CBOMCTBA HEOPTraHUUECKMX U OPTaHUMYECKMX BeIeCTB,
ONpeNesiTh UX MPUHAJIEKHOCTb K OCHOBHBIM KJIacCaM COeIVMHEHMI; 3K) 0000IIaTh 3HaHUS U IeJIaTh
0060CHOBaHHbIE BbIBOJIbI O 3aKOHOMEPHOCTSIX M3MEHEHUSI CBOVCTB BeIlleCTB; 3) CTPYKTYpUPOBaTh yUeOHYIO




mHbOpPMaIIO; M) MHTEPIIPETUPOBATh MHMOPMALINIO, TTIOTYUEHHYIO U3 APYTUX MCTOYHUKOB, OIIEHMBATh €e
HAYYHYIO TOCTOBEPHOCTD; K) OOBSICHSTH 3aKOHOMEPHOCTH MTPOTEKAHMUST XUMUUECKUX PEaKIINA,
MIPOTrHO3MPOBATh BO3MOKHOCTh MX ITPOTEKaHMsI Ha OCHOBE 3HAHMIA O CTPOEHMM BEIlleCTBA U 3aKOHOB
TEePMOAVHAMMKM; J1) OOBSICHSITh CTPOEHME aTOMOB 3JIEMEHTOB 1 —4-T0 MepuoAoB C UCIOJIb30BaHNEM
3JIEKTPOHHBIX KOHGUTYpaLMI aTOMOB; M) MOJIe/IMPOBATh CTPOEHME ITPOCTEMIIINX MOJIEKYJT HEOPTaHNIECKMUX
M OPTaHMYECKUX BEIIeCTB, KPUCTAJ/UIOB; H) MPOBOAUTH PACUYEThI 110 XUMMUUECKUM (GOpMYJIaM U YpaBHEHUSIM;
0) XapaKTepn30BaTh M3yUYEeHHbIE TEOPUM; I1) CAMOCTOSITE/IbHO TOOBIBATh HOBOE [IJIST CeOSI XMMMYECKOe
3HaHMe, VCIIOJIb3YS [JIS1 9TOTO JOCTYITHbIE MCTOUHMKM MHGOPMAINN;

2) B IIEHHOCTHO-OPUEHTALIMOHHOM chepe — MPOrHO3MPOBaTh, aHAIM3MPOBATh M OIEHUBATD IMOCIE€NCTBUS
IJIsl OKPY3KaIOIel cpefibl ObITOBON U MIPOU3BOACTBEHHOM eATEIbHOCTY Ye/I0OBeKa, CBSI3aHHOI C
repepaboTKOI BELLECTB;

3) B TpyIOBOI chepe — CaMOCTOSITENHHO IJIAHMPOBATh U MPOBOIAUTH XUMUYECKUI IKCIIEPUMEHT, COBITIOAst
npaBwia 6e30macHOl paboThI C BEIIECTBAMY U JTaBOpaTOPHbIM 0O0PYIOBAaHNEM;

4) B chepe Gusmyeckoii KyJabTypbl — OKa3bIBaTh MEPBYIO MTOMOIIb IIPY OTPABJIEHMUSIX, OXKOTaX U IPYTUX
TpaBMax, CBSI3aHHBIX C BEI[eCTBAMM U JJAOOPATOPHBIM 0O0PYIOBAHMEM.

B cranmapTe npoduyibHOTO YPOBHS CMCTEMa 3HAHUI O XMMUUYECKUX JIeMEHTax ¥ CBOMCTBAX MX COeAVHEHMI
pacimpsieTcs U yIyIyoJIsieTcsl Ha OCHOBE IIPeICTaB/IeHN O CTPOEHMM BeIlleCTBa, XMMUUECKOW CBSI3U U
3aKOHOMEPHOCTSIX MTPOTEKAHMST XMMUUECKUX PeaKinii, paCCMaTPUBAEMbIX C TOUKM 3PEHUST XMMUUECKO
KMHETUKN N XI/IMI/I‘-IQCKOﬁ TePpMOIMHAMMUKN. Tem cambIM O6€CH€‘{I/IB8.€TC$[ IMOATOTOBKA BbIITYCKHMKOB IIIKOJIbI
K ITPOJOJIKEHNIO 06pa30BaHisl B CPEIHMX CITeLMaIbHbIX U BBICIINX YUEOHbIX 3aBeIeHMSIX, TPOPIIIb
KOTOPBIX MPEeIyCMaTPUBAET U3yUeHNe XUMNUM, U MTOCJIeAYIONIeN MTPodhecCMOHaIbHONM AesITeTbHOCTHA.

Jannasi pabouvasi mporpamma paccuutaHa Ha 70 yacoB, u3 Hux He MeHee 30% c TmpUMEHEHUEM
UQPpPOBBIX 00pa3oBaTeNbHBIX pecypcoB u 1wiatdhopm (Poccuiickas anekTpoHHas mIKoja, Y4y.py,
SAnnexc.Yuebnuk, Buneoypok.net, Uapoypok.py u ap.), uTo cocrapisieT 21 gac.

COJEPXKAHWE YYEBHOU OVICLUTIIVHBI
10 KJIACC
35 YACOB (1 YAC B HEJIEJTIO)
OPT AHUYECKAS XVIMMUSI

TEMA 1. TeopeTuueckyue 0CHOBbI OpraHmM4eckoi xummn (4 yaca)
dopmupoBaHMe OpraHMYecKoM XMMMUM Kak Hayku. OpraHmueckme BellecTBa. OpraHmueckas XUMUSL.
Teopust crpoenmsi opranmueckux coeavHennii A. M. bBytmepoBa. Vriepomubin ckener. Pamukaiibl.
@yHKIMOHaIbHbIE TpyIIbl. ['oMosoruyeckni psia. I'omosnoru.
CrpykTypHas nsomepusi. HomenknaTypa. 3HaueHue Teopun CTPOEHMSI OPTaHNMYEeCKUX COeAVHEHUIA.
DJIeKTPOHHAsI TIPUPOJIA XUMUUYECKUX CBSI3€M B OPraHNUYeCKUX COeIMHEHUSIX.
Knaccubukanys opraHmyeckux CoeIUMHeHNIA.

JdemMoHCcTpanun.
e (OsHakomsieHMe ¢ oOpasllaMy OpraHMUeCKMX BellleCTB U MaTepuaysioB. Mogenn MoJiekyJ
OpPraHMYeCcKUX BeIlEeCTB. PacTBOpuMOCTD OpraHmMyeckux BeIIeCTB B BOJE U HEBOJHBIX

pactBoputessix. [aByeHne, o6yriMBaHue ¥ TOpeHe OPraHNYeCKUX BEIEeCTB.
Pacuernbie 3agaun. HaxoskneHne MOIeKyJIIpHOM (OPMYJTbI OPTaHMUECKOTO COeAVHEHNS 110 Macce
(06beMy) MTPOAYKTOB CrOpPaHMsI.

YI'JIEBOJOPO/BI (12 YACOB)

TEMA 2. IIpepenbHble yIjIeBOAOPOAbI (a/IKaHbl) (3 yaca)



OJIeKTPOHHOE ¥ TIPOCTPAHCTBEHHOE CTPOEHME ajKaHoB. ['omosormueckuil psna. HomeHknatypa u
nzomepus. Pusndeckme M XMMMUYeCckme CBOMCTBA aykaHOB. Peakuus 3amerenust. [Tonyuenmne u mpumeHeHme
aJIKaHOB.

HeMoHcTpammm.
e B3pbIB cMecK MeTaHa C BO3IYXOM.
e OrHoIlIeH) e aJIKAHOB K KMCJIOTaM, IIeJiouaM, K pacTBOPY IepMaHraHaTa Kajusi 1 GpOMHOI BOJe.

JlabopaTopHbIe OIbITHI.

M3roToByieHne Mojesiei MOJIeKYJ/T YIJIeBOJLOPOIOB U I'aJIOre€HOMPOM3BOHBIX.
I[IpakTHyeckas padora.

KauecTBeHHOe ompeesnieHne yriaepoja, BOAOPO/a M XJIopa B OPraHNMYeCKUX BeIlecTBax.

TEMA 3. HenpepaeibHble yIrjieBogopoabl (4 yaca)

Ankenbl. CtpoeHne ankeHoB. ['omosormueckuyt psa. Homenkiarypa. Vizomepwus: yriiepomHON Iemnu,
MOJIOKEHMST KPAaTHOM CBSA3M, yYuc-, mpac- usomepus. XMMHUYECKMe CBOMCTBA: peakuyuy OKUCIeHMS,
npucoenVHeHus1, moaumepusaimu. [IpumeHeHne aikKeHOB.

Ankaguensl. Ctpoenus. CBoiCTBa, puMeHeHue. [IpypoaHbI KaydyK.

Ankunbl. CtpoeHne anetrwieHa. ['omosiorn u nsomepbl. HomeHkarypa. @usmueckue M XUMUYECKNE
CBOMCTBA. Peakuym NpUcoeqHeHUST " 3ameleHus. [Ipumenenue.
JdeMoHCcTpanuu.

e UsrorosyieHyne Mogesneln MOJIEKYJ TOMOJIOTOB ¥ M30MepPOB.
[Tonyuenne aretmiieHa KapoOMIHBIM CITOCOOOM.
BsauMogeiicTBue alieTu/IeHa ¢ paCTBOPOM ITepMaHraHaTa Kajius M OGpOMHOI BOHOM.
I'openne anernieHa.
Pasnoykenne KaydyKka IIpy HarpeBaHUM Y UCIIBITAHME ITPOAYKTOB Pa3/IOsKEHMSI.
3HAaKOMCTBO d obpasuammu Kay4yKOB.
IIpakTueckast padora.
1. TlonydeHue sTUIEHA U U3yUYEeHME €TI0 CBOMCTB.

TEMA 4. ApomaTudeckue yriieBoaopoasbl (apeHbl) (2 yaca)

Apenbl. Ctpoenne 6eHsosna. Mizomepust 1 HomeHKIaTypa. Ousmueckme 1 XMMUIECKMEe CBOMCTBA OeH30J1a.
I'omosorn 6Gensona. ['eHeTMueckasi CBSI3b apoMaTMUeCKUX YIJIEBOAOPOILOB C JPYTUMM KjaccaMu
yIJIEBOIOPOZIOB.

JdeMoHCcTpanun.
e DBeH30J KaKk pacTBOPUTENb, TOpeHNe GeH301a.
e OrHollleHne 6eH30/1a K OpOMHOM BOJie ¥ pacTBOpY IlepMaHraHaTa KaJiusl.
e OkuciieHMe ToJIyos1a.

TEMA 5. IlpupoaHbie ICTOYHUKYU YII€BOJOPOAOB (3 yaca)
[Tpuponnsii ras. Hedtb 1 HedTenmpomykTel. @usnueckme cBoiictBa. Criocobs! mepepaboTKu HeDTH.
JlabopaTopHBbIE ONbITHI.
OsHakomIeHMe ¢ 06pasiiamMmy IMPOaAYyKTOB HedTernepepaboTKM.

KHUCJIOPOOJOCOJEPXAIINE OPTAHNYECKHUE COEAVMHEHHNSA (12 YACOB)

TEMA 6. Cuptsl u eHosbI (4 yaca)

OpHoaTroMHble TpenesibHble criupThl. CTpoeHMe MoJiekys1, GYHKIIMOHA/IbHAS rpynna. BogopogHas cBs3b.
N3omepus n HomeHkmatypa. CBOMCTBA MeTaHOJa (3TaHOJIA), TTOTyueHne U npuMeHeHne. Ousmonornieckoe
Je/CTBME CIMPTOB HA OpraHmM3M 4esioBeKa. ['eHeTuueckasi CBsI3b OJHOATOMHBIX IpeNebHbIX CIIMPTOB C
YIJIEBOIOPOAAMM.

MHoroaToMHble CIIUPTBI. DTUJIEHTINKOJIb, TuiiepyH. CBOMCTBA, TPUMEHEHMe.



®enonbl. CtpoeHne monekya (enosa. CBoiictBa (eHosa. TOKCUUYHOCTD (DEHOJa UM ero COemVHEeHUI.
[Ipumenenne  ¢enona. I'eHeTnueckas  CBSI3b  COMPTOB ¥ (eHONMA C  YIJA€BOLOPOJAMMA.

HeMoHcTpammm.
e BsaumoperncrtBue dbeHosa ¢ 6GPOMHON BOAON ¥ PACTBOPOM TMAPOKCUAA HATPUS.
JlaGopaTopHBbIe OIbITHI.
PacTtBopeHue rimiepuHa B BoJe.
Peaxiius ryintiepuna ¢ rugporcunom meau (II).
Pacuernble 3azaun.
PacueTsl 110 XMMMUYECKMM YPaBHEHUSIM IIPU YCJIOBUM, UYTO OAHO U3 pearupyrolInx BellecTB JaHO B U30bITKE.

TEMA 7. Anbaernapl, KeTOHbI, KapOOHOBbIE€ KMCJIOTHI (4 daca)

Anpgernnpl. Ketonbsl. CTpoeHue mosekyn. DyHKUMOHAIbHAs rpymma. V3omepuss M HOMEHKJATYypa.
dopmanbaerua 1 aleTaJbIeru: CBOMCTBA, MOJIydeHe ¥ TpUMeHeHe. AIIeTOH — TpeCTaBUTeb KETOHOB.
[Tpumenenne.

OpHococTaBHbIe TIpefebHble KapOOHOBbIe KUCIOThI. CTpoeHue mosiekysa. DyHKIMOHAIbHAS TPYIIa.
N3omepus " HOMEHKJIATypa. CBoiicTBa KapOOHOBBIX KVCJIOT. [TpumeneHmne.

Kpatkne CBeJIeHUST o HeIpee/IbHbIX KapOOHOBBIX KUCIOTaxX.

['eHeTHnUecKas CBSI3b KAPOOHOBBIX KMUCJIOT C APYTMMM KJIaCCaMyM OPraHMYeCKUX COeIMHEHMIA.

JdeMoHCcTpanun.
e PacTtBOpeHue B alleToOHe pas3IMUHbIX OPraHNMYECKMX BEIEeCTB.
JlaGopaTopHBbIe OIbITHI.
[TonydeHue sTaHassT OKUCIEHMEM 3TaHOJIA.
OxkucneHnne MeTaHass (3TaHAJIST) aMMMAYHbIM pacTBOpoM okcua cepebpa ().
Oxucienne meraHanst (3taHanst) rugporeuaom menau (11).
IIpakTyeckas padora.
CaolicTBa KapOOHOBBIX KUCJIOT.
PacuetHble 3agaun.
OrnpeneneHne MacCOBOM MM OOBEMHOM JOJIM BbIXOJA MPOAYKTA peakiu OT TeOPeTUYeCK BO3MOKHOTIO.

TEMA 8. JXupsl. YriaeBoabl (4 yaca)

Kupsr. Haxoxxnenne B npupome. CaoiicTBa. ITpumenenne.
Motomme cpeactBa. IlpaBusa ©GesomacHoro oOpallleHMsi €O CpeAcTBamMu  ObITOBOM  XUMMUM.
['moxko3a. Ctpoenne mosekysbl. CBoMCTBa I10K03bl. [IpuMenenne. Caxaposa. CBONCTBa, ITpUMEHEHNE.
Kpaxmasn u 1esuitonosa — mpencTaBUTeN M MPUPOAHBIX MOJMMepOB. Peakiiys nmoamMKoHAeHCalun.
dusmuueckue 1 xuMmuecke cBoyicTsa. Haxoxgenne B mpupope. I[Ipumenenme. AlieTaTHOe BOJIOKHO.
JeMoHCTpanum.

e 3HAKOMCTBO C 06paslamMy MOIOIIUX U YUCTSIIUX CPEICTB.
e li3yuyeHne MHCTPYKIUN IO UX COCTABY U MPUMEHEHUIO

JlaGopaTOpHBIE OMbBITHI.
PacTBOpMMOCTB XKMPOB, JOKA3aTeIbCTBO MX HEMpeeIbHOTO XapakTepa, OMbIJIEHNE JKUPOB.
CpaBHeHMe CBOJVICTB MblJIa ¥ CUHTETUYECKMX MOIOIIMX CPENICTB.
BsaumopeiicTBue 1i110K03bI ¢ rugpokcuaom menu(Il). BsaumomeiicTBye T/IIOKO3bI C aMMUAYHBIM
pPacTBOpPOM oKcHua cepe6pa(l).
BsaumopeiicTBue caxaposbl C TUIPOKCUAOM Kasiblivsi. B3aumomeiicTBue Kpaxmasia ¢ MOIOM.
I'maponms kpaxmaria.
O3HakoMJIeHMe ¢ 06pas3IaMy MPUPOIHBIX U MCKYCCTBEHHBIX BOJIOKOH.

IIpakTueckast padora.

Peliienne sKkcrepMeHTaTbHbIX 3a/1a4 Ha MTOJTyUeHMe M paclio3HaBaHe OpraHnyeckux BelecTs.

A30TCOJEPXXAIIVE OPTAHUYECKUE COEIVHEHUNS (4 YACA)



TEMA 11. AMUHBI M aMMHOKHUCJIOTHI (2 Yaca)

Amunbl. CtpoeHne mosiekysn. AMuHorpymnmna. @usmyeckue u xummuueckme cpoictsa. AHmMH. CBOMICTBA.
[TpumeneHne.

AmuHOKRUCIOTBI. U3omepuss u HomeHkiarypa. CBoMcTBa. AMMHOKUCIOTBI Kak ambOTepHble
opraHmyeckue coenyHeHust. [IpumeHenme.

JeMoHCTpanum.
Oxkpacka TKaHM aHUJIMHOBBIM KpacuTesieM. [loka3aTesibCTBO HaMumst QYHKIIMOHAIBHBIX TPYIINT B paCTBOPax
aMMUHOKMCJIOT.

TEMA 12. Benkn (2 uaca)

Benku - mnpuponnble mosuMepbl. CoctaB u crpoeHue. Dusmyeckure ¥ XUMUUYECKME CBOMCTBA.
[TpeBpaiiieHye 6€IKOB B OpraHm3M. Y CIieXu B M3YUEHUM U CUHTEe3€e OeJIKOB.

Xumus u 300poBbe 4yesioBeKka. JlekapcrBa. [Ipo6Gsiembl, CBsi3aHHbIE C TMPUMEHEHMEM JieKapCTBEHHbIX
rpenaparos.
HemMoHcTpanmm.

e (OOpas3siipl JIeKapCTBEHHBIX MpernapaToB ¥ BuTaMmmHOB. OOpasiibl CPeICTB IUTMEHbI M KOCMETUKMA.

e IIBeTHble peakuyy Ha 6esky (6MypeToBast M KCAHTOIIPOTEMHOBAST PEeaKIINMN).

BBICOKOMOVJIEKVY/JIAPHBIE COEJMHEHUS (4 YACA)

Tema 13. CuHTEeTHYECKME MOJIMMEPBI. (4 4acoB)

[ToHsATME O BHICOKOMOJIEKYJISIPHBIX COenMHEeHMsIX. [Tommepsl, otyuyaeMbie B peakIysixX MOJIMMepU3alnin.
Crpoenne mosekys. [Tomatunen. Ilonunponuien. @enonbopmMaabaeruaHble CMOJIbL. CuHTeTHnueckme
kayuyku. CTpoeHue, CBOVCTBA, ITOJyYeHe U ITpUMEHEeHeE.

Cunrernueckue BojokHa. Karnpon. JIaBcaH.

JdeMoHCcTpanuu.
O6pa3sipl IJIaCTMAacc, CHMHTEeTUUYECKUX Kay4yKOB u CUMHTETUYEeCKUX BOJIOKOH.
VYEBHO-TEMATUYECKUU ITJIAH
N¢ HasBanue Tembl KomnuectBo | KosmmuectBo KommuecTtBo KommuecTtBo
/1 YacoB MPaKTUUYECKUX | JaOOPATOPHBIX | KOHTPOJbHBIX
1. TeopeTnueckiie OCHOBBI 3 - -
OPraHNYeCcKON XUMUU
YraeBogopoabl (23 uaca)
2. YTr1eBOIOpPOIbI. 12 2 2 1
3. Kucnopopconepskaiiie oprannueckue 12 - 13
coeaHeHus
4, AsoTrcopepskaliye opranndeckme 4 - -
COeIVHEeHMS
5. BbIcOKOMOJIERYJIIpPHbIE OpPraHUUecKye 4 2 - 1
coeVHeHUs
Bcero 35 4 15 2




YYEBHO-METOINYECKOE 1 MATEPUAJIbHO-TEXHUYECKOE OBECITEYEHUNE
OBPA3OBATEJIbHOI'O ITPOHECCA

1. Papmeuxuit A.M., 'opuikosa B.I1., Kpyriukosa JI.H. IumakTuueckuii Mmatepuaa no xummu s 8-11
KJIacCoB: TTocobue mis yumtess. — M.: [IpocBemienne, 2004. - 79 c.

2. Pymsurtuc I'.E. Xumns: opran. xumusi. Oprad.xumusi: yaeObHuk mais 10 k1. o61ieo6pa3oBaTeTbHbIX
yupexxmeHuit, 6asoBblii ypoBeHb/ I'.E Pymsutuc, ®.I' ®enpgman.- 2-e wusm., mepepab. - M.:
IIpoceeiienne, 2016.

3. T'opkoBenko M.IO. Xwummsi. 10 wmacc: Iloypounbie paspabotku kK yueoHmkam O.C.I'abpuensiHa,
JI.C.I'ysest u np., I'.'K.Pynsuruca, ®.I'.Penpamana. - M.: BAKO, 2005r. - 368c.

4. Xomuenko WN.I'. Pemenne samau mo xummu.- M.: PUA «HoBas BonHa»: M3maTenb YMepeHKOB,
2008r.

5. Topbyuuosa C.B. Tectsl 1 EI'D mo ocHOBHBIM pasfesiaM IIKOJIbHOro Kypca xummn: 10-11 Kkmacchl.-
M.: «<BAKO», 2006r.

6. CD-ROM 3nekrponHas 6ubanoreka «IIpocselenne». MynbTuMeamitHoe mocobue HOBOro o6pasiia.
9 knacc. M.: IIpocserenne, 2005r

7. CD-ROM Iludposas 6a3za Buaeo. Xumusi. CereBasi Bepcus.- M.: VIHCTUTYT HOBBIX TEXHOJIOTMUIA.
WNutepaktuBHas maust www.intline.ru, 2006r.

8. CD-ROM TIlonHblif MHTEPAaKTUBHBIA KypC XUMMUM [JISI yYAIIMXCSl IIKOJI, JINIEEB, TUMHAa3UM,
KOJUTe[IKEM, CTYIOEHTOB TeXHMUECKMX By30B. [lommepskka oOydeHuss Ha o6pa3oBaTebHOM IOpTasie
«OTKpbITHIN KOJUTEIK» www.college.ru, 2005r.

9. CD-ROM W HurepakTuBHbI MyJbTUMenuss — Kypc. O6pasoBartenbHbii Komiiekc 1C: Ilkosa.
Xuvnsga. 9 kmacc. mop pemakumert Axnebmna A.K., Beimyck 3.00.028, 2005r. 11. CD-ROM
OJIeKTpPOHHbBIE YPOKM U TeCTbl. XumMusi B 1Kose. [IponsBoaubie yrieBomoponos. M.: [Ipocseienmne.
MEJINA, 2005r.

10. Buneodmabm «Xumus BOKpYT Hac». BumeosHumKIoneaus ajis HapogHoro obpasoBanus. M.: Ksapr,
2005r.

11. Bugeopmnmbm «M.N.JlomonocoB. [I.M.MeHpeneeB». BupeosHuukioneouss Ojasi HapOZHOIO
obpasosanus. M.: Ksapr, 2005r.

12. laTepHeT-pecypcer:
http:/www.gnpbu.ru/web_resurs/Estestv_nauki_2.htm. Ilogmbopka WHTepHeT-MaTepUaJOB  OJIs

yumnresen. http:/www.l-micro.ru/index.php?kabinet=3. Vudopmaiims o IIIKOJIbHOM OOOPYIOBaHUM.
http://www.ceti.ur.ru Caiit LleHTpa skonoruueckoro o6ydeHuss u uHpopmaryu. http://school-
collection.edu.ru Ennnas KOJIJIEKLINST M@ POBBIX 06pa3oBaTeIbHbIX pecypcos.
http://www.ravnovesie.com, www.salebook.ru = O6yuatorme  Kypchl  «Bamr  pemerutop».
http://v.SCHOOQOL.ru bubsmoTreka 3/1€KTPOHHBIX HATJISIAHBIX TIOCOOMIA.

13. HTepakTUBHAS JOCKA.

14. KommsloTep.

15. Tlpunrep.

16. MyJIbTMMeIUIAHBIN BUIEOIIPOEKTOP.

COIEP>XAHHUE YYEBHOW JUCIIUITJIUHBI
11 kmacc
35 yacos B rof, 1 yac B HezeI0
TEOPETUYECKUWE OCHOBBI XUMNU

TEMA 1. BakHelime XuMuyecKye IIOHSITYUSI ¥ 3aKOHBI (24)
Atom. Xumuueckuii asiemeHT. M3oromnsl. ITpocThie 1 c/I0sKHBIE BelllecTBa.


http://www.intline.ru/
http://www.gnpbu.ru/
http://www.l-micro.ru/index.php?kabinet=3
http://www.ceti.ur.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://v.school.ru/

3aKOH COXpaHeHMS MacChl BeIlleCTBa, 3aKOH COXpaHEHMS] ¥ TIpeBpallleHMs] SHEePTUM IPU XUMUUECKUX
peakuMsIX, 3aKOH IMOCTOSTHCTBA COCTaBa. BellecTBa MOJIEKY/ISIPHOTO M HEMOJIEKYJISIPHOT'O CTPOEHMSI.

TEMA 2. IlepuognuecKkuii 3aKOH U MeprogNUYECKas CUCTeMa XMMMUYECKUX JIEMEHTOB
. 1. MeHpesieeBa Ha OCHOBE YUE€HMS 0 CTPOEHUM aTOMOB (34)
ATtomMHbIe opbuTtanm, s -, p -, d — u f - anexkTpoHbl. OCOGEHHOCTH pa3MelleHNs JIEKTPOHOB 110 OPOUTAJISIM B
aroMax MaJjblX M OOJIbIIMX IEepUOJOB. JHepreTuyeckue ypoBHM, MOmypoBHM. CBSI3b NMEPUOANYECKOTO
3aKOHA M TEePUOANYECKON CUCTEMbI XMMMUYECKMX IJIEMEHTOB C Teopuel CTpoeHus: aToMoB. KopoTkmit u
IOJIVHHBIA BapMaHTbhl TaOJMIBI XUMMUYECKMX 3jiIeMeHTOB. [lojioskeHue B MEepMOAMYECKON CUCTEME
xummueckux ayemeHToB [I. WM. MeHpeneeBa Bomopopa, JIAHTAaHOUIOB, AKTMHOWUIOB M MCKYCCTBEHHO
MTOJTyYEeHHBIX JIEMEHTOB.
BasieHTHOCTD 1 BaJleHTHbIE BO3MOSKHOCTY aTOMOB.
HdeMoHCcTpanun.
I[ICXD IVM, Tabmmiibl « DJIEKTPOHHbIE 060JI0UKM aTOMOB»

TEMA 3. CtpoeHne BeniectnBa (44)

Xumuueckasi CBSI3b. Buabl 1 MexaHM3Mbl 0Opa3oBaHMsI XuMmueckon cBsisu. MoHHast cBsi3b. Katmonbsl u
aHuoHbl. KoBajsieHTHass HemoJsisipHas CBsi3b. KoOBaJieHTHasi TMOJISIPHAs CBSI3b. OJIEKTPOOTPULIATETbHOCTb.
Crenenb okuciaeHus. Mertaymueckasi cBsi3b. BomoponmHasi cBsi3b. [IpocTpaHCTBEHHOE CTpOEHME MOJIEKYJT
OpraHMYecKMX M HeOpraHMUeCKUX BellecTB.
TuIbl KPUCTA/UTMYECKMX PEIIETOK M CBOVICTBA BEIIECTB.
[IprumHbl MHOTOOOPAa3ys BEIIeCTB: U30Mepysl, TOMOJIOTHSI, aJJIOTPOTINSI, U30TOIMSL.
Hucriepchbie cucteMbl. MctuHHBIE pacTBOpbl. CIIOCOOBI BhIPayKEHMST KOHIIEHTPAIMM PAaCTBOPOB: MacCOBast
JOJIST paCTBOPEHHOT'O BelleCTBa, MOJIIpHas KoHieHTpalus. KosionaHbie pacTBOpbI. 30711, TeJIN.
HdeMoHCcTpanuu.

Mopenyu MOHHBIX, aTOMHbBIX, MOJIEKYJISIPHBIX Y METa/UTMYECKUX KPUCTATUTMYECKNX PellIeTOK.

Sddext Tunmans.

Mopenu MosieKys M30MepoB, TOMOJIOTOB.

TEMA 4. Xumnyeckue peakuyu (749)

Knaccudbnkanmst XxuMmuueckux peakiyil B HEOPraHMYeCKOM ¥ OPraHMYeCKON XUMUMA.
CKOpOCTh peakiMy, ee 3aBMCUMOCTb OT pPasJMYHbIX (DAKTOPOB. 3aKOH MAEMCTBYIOIIMX MacC. ODHeprus
aktuBauuu. Karamms u karaymsatopbl. OOGpaTMMOCTb peakiuil. Xumudeckoe paBHoBecue. CMelleHue
pPaBHOBECHS TIOA, IEICTBUEM PasanMUHbIX dakTopos. [Ipuunyumn Jle Lllarenbe. [TponsBoaCcTBO CEPHOI KMCTOThI
KOHTAKTHBIM CITIOCOOOM.
Onexkrponmutuueckas auccoumanys. CusibHble U cjabble  37eKTpoyUThbl. KMCJIOTHO - OCHOBHbIE
B3aMMOJIeNCTBMS B pacTBopaxX. Cpema BOIHBIX PacTBOPOB: KMCJas, HeUTpasibHas, IejgodHas. VMoHHoe
npousBeeHre Boabl. Bomopoausiil mokasaresnb (pH) pacTBopa.
'maponus opraHMyecKuX ¥ HEOPraHMYECKNX COeMHEHUN.
JdeMoHCcTpanun.

PasnuHble TUITBI XMMUYECKUX PeaKIil, BUAEOOIBITHI IO OPraHMYecKon Xumuu, BuaeobmibM « OCHOBbI
MOJIEKYJISIPHO- KMHETUUECKO TEOPUM».
JlaGopaTOpHBIE OMbBITHI.

3aBMCUMMOCTb CKOPOCTM peaKly OT KOHIIEHTpAIMM, TEMIIEPATYPbI, TPUPOIbI PEATUPYIOLINX BEIIECTB.

PasnoskeHne mepokcuma BOAOPOAa B MPUCYTCTBUYM KaTaan3aTopa.

Ornpenenenne cpenbl pacTBopa C MTOMOIIbIO YHUBEPCATbHOT'O MHIMKATOPA.

HEOPT'AHUYECKAS XUMUSA
TEMA 5. Metasibl (64)
[TonoskeHne MeTaIOB B MEPUOANYECKON cucTeMe XuMuueckux aaemeHToB 1. . MengeneeBa. O61ine
CBOJICTBA METAJJIOB. DJIEKTPOXVMMMUYUECKUIA PSII HAMpsDKeHui MeTayutoB. OOliie CrtocoObl TOTyUYeHNsI
MEeTaJI/IOB. DJIEKTPOJIM3 PACTBOPOB U paciuiaBoB. [ToHsSTHE 0 KOppo3uy MeTauioB. Croco6bl 3alIUThI OT
KOPPO3UM.
O0630p MeTa/IJIOB IJIaBHbIX MOATPYII (A - IPYII) MEPUOINYECKON CUCTEMbI XMMUYECKUX 3JIEMEHTOB.



0630p MeTayI0B M060UHbIX noArpyi (b - rpynm) nepuoanyeckon cUCTEMbl XMMUUECKUX TIEMEHTOB
(Menb, UMHK, TUTaH, XPOM, KeJle30, HUKeJb, IVIaTHHA).
JdeMoHCcTpauuu

OsHakomiieHMe ¢ o6pasilaMy MeTaJlJIOB U X COeIMHeHNI, CIIJIaBbl,
B3aMMO/IE/ICTBYE METAJVIOB C KUCJIOPOAOM, KMCIOTaMM, BOJOM; TOKa3aTeabCTBO aM(bOTEPHOCTHM aTIOMUHUS
" ero r’UApoKcuaa, 06pasiibl Meay, sKeje3a, XpoMa, MX COeHeHNI; B3aMOJIeMCTBMe MelM U JKeJle3a C
KMCJIOPOZIOM; B3aMMOJIEMCTBME MeIM U sKejle3a ¢ KUCJIOTaMu (CepHasi, COJIsIHAs), MOTyueHne TMAPOKCHUIa
MeJu, XpOMa, OKCUAA Meiy; B3aUMOJelCTBYE OKCUIIOB U TMAPOKCHUIOB METAJVIOB C KMCJIOTaMU;
IoKa3aTesJbCcTBO aMmpoTepHOCTU coenuHenmit xpoma (I11).
Pacuernble 3azaun.
PacueTsl 110 XMMMUUECKMM YpaBHEHMSIM, CBSI3aHHbIE C MAaCCOBOM 0JIeN BbIXOJA MPOAYKTA peakiuu OT
TeOpeTUUeCKY BO3MOXKHOTO.

TEMA 6. HemeTannbi (44)

0630p cBoiicTB HeMeTaI0B. OKUCIUTEBHO — BOCCTAHOBUTE/IbHbBIE CBOMCTBA TUIIMYHBIX HEMETAJIJIOB.
OKcuabl HEMETAJIOB U KMCJIOPOACoepsKaliiyie KUCI0Thl. BogopoaHbie coeyiHeHMsT HEMETa/IOB.
[eHeTnueckast CBSI3b HEOPraHNMYECKMX U OPraHMUYeCKNX BelecTB. BbpIToBas XxuMuyeckast T[paMOTHOCTb.

JdeMoHCcTpanuu.

O6pasibl HEMEeTaJIOB; MOJE/M KPUCTA/IIMYECKUX PpeIeToK, ajiMasa, rpadura, rmojaydeHre aMMmuaka u
XJIOPOBOZIOPO/Ia, PACTBOPEHNE UX B BOJIE, JOKA3aTeJIbCTBO KMCIOTHO-OCHOBHBIX CBOVCTB 3TUX BEILIECTB.
CskuraHme yrJsi ¥ cepbl B KUCIOPOe, OIpeesieH e XMMUUECKMUX CBOVICTB ITPOAYKTOB CrOpaHMs,
B3aMMO/IE/ICTBME KOHIIEHTPMPOBAHHOM CEPHOM ¥ KOHIIEHTPUPOBAHHON M Pa30aBJIEHHON a30THOM KUCJIOT C
Me[iblo, BumeobmIbM « XUMUS BOKPYT HAC».

TEMA 7. I'eneTu4ecKasi CBsSI3b HEOPraHMYECKMUX U OpraHndeckux BemecTB. [IpakTukym (64)
I'eneTnueckas cBI3b HeOpraHn4YeCKux M OpraHmM4YeCKmnx BelleCTB.

[IpakTuKyM: pellieHMe 3KCIIepPMMEHTAIbHBIX 3a7ja4 110 HEOPraHNYEeCKOM XUMMUM; pellieHne
SKCII€EpMMEHTAJIbHbIX 3aaa4 I1o OpI‘&HI/I‘—IECKOﬁ XMMUN, pelieHue IIpakKTMUYeCK1NX paCuyeTHbIX 3a4a4,
nosyuyeHue, cobupaHue 1 paclio3HaBaHMe ra3os.

YUYEBHO-TEMATUYECKWMU IIJIAH

Ne¢ HasBaune TeMbl KommnuectBo | JTabopatopHubie | [IpakTuueckue | CamocTosiTe/TbHbIE
1171 JacoB paboThI paboThI paboThI
1. | Bakueniime XuMUIeCcKmue 2 - -
TIOHSTUS U 3aKOHbI
2. | [leproguueckuit 3aKOH U 3 - - 1

nepuoauJeckast CMCTemMa
XUMMUUECKIX 3JIEMEHTOB
. 1. MenpeneeBa Ha
OCHOBE CTPOEHMSI aTOMOB

CTpOEHI/Ie BelleCTBa

XUMUUeCcKye peakium

Mertannbl

HemeTtanbl

NN P
[oX YNNI Ke) N EN N
1
1
| | |

'enernueckas cBsI3b
HeOopraHMyecKux u
OpraHn4yecKyx BelecTB.
[TpakTuKyMm

Bcero 32 3 3 5
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KPUTEPUU OLIEHVBAHNWA

OneHka
VYMeHMe peliaThb
Teopetyuecke DKCIIepUMMEeHTa/TbHbIe MMCbMEHHBIX VmeHnue pemiatb pacueTHbie
< SHAHMS YMeHUS CaMOCTOSITe/IbHBIX 3KCIepUMeHTaIbHbIe -
& M KOHTPOJIBHBIX 3agaun.
= pa6or.
)

5 1. OrBer moaubii u | 1. PaboTa BbITOJIHEHA 1. OTBer nmonHkIi U 1. [TpaBuibHO | B JIOTUYECKOM
MTPaBUJIbHBIN Ha | MOJIHOCTBIO U TIPaBUIbHBIN, COCTaBJIeH IUIaH | pacCy>KAeHuu U
OCHOBAaHMM U3YYEHHOTO | MPaBWJIbHO, CHEJIaHbI BO3MOYKHA pelieHus. peleHnmn HeT
Marepuana. MIpaBUIbHbIE HeCyIleCTBeHHAs 2. IMpaBwibHO | ommMbOK,  3amava
2. MaTepuasn u3iokeH B | HaGIIOAeHNS U onmoKa. OCYIIIECTBJIEH ~ TMOAOOp | pellleHa
onpeeIeHHON BBIBOJIBI. XUMUYECKUX DPEAKTMBOB | palMOHATbHBIM
JIOTUYECKO 2. DKCIepUMEHT ¥ 060pYIOBAHMS; CIoco60oM.
MOCJ/IeAOBATENBHOCTH, MIPOBEJIEH TIO TUIAHY C 3.0aHo TOJTHOE
JINTEPATYPHBIM YYETOM TeXHUKM OOBbsICHEHME U ClIeIaHbl
SI3bIKOM. 6e30MacHOCTH U TIPaBIUII BBIBOJIbI.
3.0TBer paboThl ¢ BelecTBaMu
CaMOCTOSITEJIbHBII. " 000pyIOBaHUEM.

3. IlposiByieHbI
OpraHM3alMoOHHO-
TPYJOBbIE YMEHMS

4 1.0tBer monnbli U | 1. Pa6oTa BbimosHeHa 1. OTBeT HeMOJIHBI 1. [IpaBunabHo | B JIOTMYECKOM
TIPaBUJIbHBIN Ha | MPaBWJIbHO, CIEJIaHbI WY TOTIYIIIEHO He COCTaBJIEH IUIaH | pacCy>KmeHun U
OCHOBaHMM W3YUEHHBIX | MPaBUJIbHbIE 60J1ee IBYX peleHusl. peleHnmn HeT
TEOPWI. HaGJIOIEHST U HeCYIIeCTBEHHBIX 2. ITpaBWIbHO | OUIMOOK, HO
2. MaTepua U3JI0KeH B | BBIBOZbBI, HO IIPU 3TOM OIINGOK. OCYIIIeCTBJIEH  TMOA6Op | 3amavya peliieHa
OInpeieIeHHO 9KCIIEPVIMEHT MTPOBeZieH XUMUYECKMX PEAKTUMBOB | HEPaIMOHAIbHBIM
JIOTUYECKOIi He TIOJTHOCTBIO MJIU “ 060pyIoOBaHMS, TPU | CIOCOOOM U
OCJIefOBATEIbHOCTH, JIOMYIIIEHbI 9TOM  JONYIIEHO He | AOMYIIEHO He
TIPY 3TOM [JIOIYIIEHbI 2- | HECYIleCTBEHHbIE 6ostee IByx | Gonee IBYX
3 HECYIIECTBEHHbIE | OLIMOKM B paboTe C HEeCYIIEeCTBEHHBIX HEeCYIIeCTBEHHbBIX
OLINOKN, BellleCTBaMU U OIIMOOK B OOBSICHEHMM | OIIMOOK.
MCITPaBJIIEMbIe Mo | 060pyAOBaHUEM. ¥ BbIBOJAX.

TPeGOBaHUIO YUUTEIS.

3 OrTBer moJHbINM, HO TIpu | Pabora BbiMmoIHEHA Pa6ora BbmmosiHeHa | 1. [TpaBuabHo | B JIOTMYECKOM
5TOM JOTIyIlleHa | MpaBMIbHO HE MeHee, He MeHee YyeM | cocTaBjieH IUTaH | PacCy>KAeHUM HeT
CyIlIeCTBEHHas OlM6Ka | YeM HATOJOBUHY WU HaIOJIOBUHY, pelieHusl. CYILIEeCTBEHHBIX
WIY OTBET HEeNOJHbIN, | AOMyIleHa JomyIieHa onHa | 2. [TpaBWIbHO | OUIMOOK, HO
HECBSI3HBII. CYIIIeCTBEHHAs OIIMOKa | CyIeCTBEHHast OCYIIIECTBJIEH TIOAGOp | AOMYIeHa OIIMOKa

B X0 e 3KCIIepMMEeHTa, OI]_H/I6K8 nimn 2-3 XVMMNYECKUX PeaKTHUBOB B MaTeMaTUYECKUX
B OOBSICHEHUU, B HECYIIECTBEHHbIE. u o6opyooBaHMs, TpU | pacyerax.
odopmiieHnn paboThl, B 9TOM JOMyIleHa
COOJTIOIEHUY TIPABUIT CyIIeCTBEHHasl OIIMOKa

TEXHUKU 6€30TMacHOCTH B 0OBSICHEHUU "

pu pabore BBIBOJIAX.

BeIeCTBaAMU U

060pyIOBaHMEM,

KOTOpast UCTIPaBJISIETCS

10 TPpeGOBaHMIO

YUUTEJISL.

2 [Tpn otBeTe | JlomylleHbl BE MU Pa6ora BbinosHeHa | lomyllieHbI IBE WK B JIOTMYECKOM
0GHapYKEHO 6oJiee CyIleCTBEHHbIE MeHee yeM | 6osiee CyIeCTBEHHbIE pacCy>kmeHun U
HEeIIOHMMaHNne OI_LII/I6K]/I B Xone HAaIlO0JIOBMHY Um OI_HI/[6KI/I B IIJIaHE penieHnn
YUalMMCcsl OCHOBHOI'O | 5KCIIEpMMEHTa, B COIIEP>KUT HECKOJIBKO | pelleHwus, B moabope CYILIeCTBEHHbBIE
cofiepskaHuss yueBGHOro | OOBbSICHEHUM, B CYIIIeCTBEHHBIX XUMUYECKMX PEaKTUBOB | OIIMOKMA.
MaTtepuasa win | oopmieHuu paboThl, B | OLIMOGOK u 060pyIOBaHMS, B
TTOMYIIEHbI COBJTIOfIeHNM TTPaBIIT OOBSICHEHUU U
CYIIeCTBEHHbIE TeXHUKYU 6e30MacHOCTH BBIBOJIAX.

OILMOKM, KOTOpbIe | Ipu paboTe ¢
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YUaIMIACS He MOXET | BEeleCTBaMU U
MCIIPaBUTh pu | 06opyIOBaHNEM,
HABOASIIMX  BOIMPOCAax | KOTOPbIE YUAIIUIICS HE
YUUTEJISI. MOKET UCIIPaBUTh IO
TpeBGOBaHMIO YUUTEIS.
OTCyTCTBYET OTBET Pa6oTa He BbITIOJIHEHA, Pa6ora He 3agaua He pellleHa. 3agaua He pelleHa.
Y yYaImMxcst BBITTOJTHEHA.
OTCYTCTBYIOT
9KCIIepMMEHTa/IbHbIE [Tpu onenke
YMEeHMst BBIMOJTHEH ST
MMCbMEHHO
KOHTPOJIbHOI
PaboThl HEOOXOAVMO
YUUTHIBATD
TpeGOBaHMUS eIMHOTO
opdorpaduyeckoro
pexxumMa.
OrmeTka 3a
UTOTOBYIO
KOHTPOJIbHYIO
pabory
KOPPEKTUPYET
MIpeIIeCTBYIOIINE
OTMETKM 3a
YEeTBEPTb,
TIOJTYTO/IME, TOI.

10.

YYEBHO-METOJINYECKUI KOMITJIEKC
Pynsuruc I'.E. Xummns: yue6HUK 17151 11 Ki1. 06111€06pa3oBaTe/bHBIX yUpesKIeHni1, 6a30Bblii YPOBEHb/
I'.E Pynsutuc, ®@.I' ®enpaman.- 2-e usm., mepepadb. - M.: [Ipocseienne, 2016.
Papmenxmin A.M., IN'opuikosa B.I1., Kpyrimkosa JI.H. [Ingaktndyeckuin maTepuat mo xummm mist 8-11
KjaccoB: mocobue misg yumrensa. — M.: IIpoceerienne, 2004. - 79 c.
Pynautuc I'.E. Xumns: opran. xuvusi. Opran.xumust: yueO6unk mist 10 k1. o61meo6pa3oBaTeIbHbIX
yupeskmeHmuit, 6asoBbiii ypoBeHb/ I'.E Pymsutuc, ®.I' denpgman.- 2-e wusm., mepepab. - M.:
[Tpocseitienue, 2016.
I'opkoBenko M.IO. Xumvms. 10 kmacc: Iloypounsie paspabotkm K yue6Hmkam O.C.['abpuensHa,
JI.C.T'yses u ap., I'.K.Pyazutuca, ®.I'.-Penpamana. - M.: BAKO, 2005r. - 368c.
Xomuenko WM.I'. Pemenme sagmau mo xumun.- M.: PUA «Hosas Bomna»: MsmaTens YMepeHKOB,
2008r.
I'op6ynioBa C.B. Tectsr 1 EI'O mo ocHOBHBIM pasjesiaM IIKOJbHOrO Kypca xumvun: 10-11 kiaccsl.-
M.: «<BAKO», 2006r.
CD-ROM 3Snexkrponnas 6ubamoreka «IIpocselienne». MynbTumMenuitHoe mocobdye HoBOro oopasiia.
9 knacc. M.: IIpocsetenne, 2005r
CD-ROM Iludposas 6asa Bumeo. Xumusi. CereBast Bepcus.- M.: MHCTUTYT HOBBIX TEXHOJIOTUIA.
NnTepaktuBHas auaust www.intline.ru, 2006r.

CD-ROM [lonHbIii MHTEPAKTUBHBIA KypC XUMUM [JIS YYaIIMXCS IIKOJI, JIUIIEeB, T'MMHAa3MUii,
KOJUTe[IKEeM, CTYIEeHTOB TeXHMUeCKnX By30B. [logmepskka obyueHMss Ha 0Opa30BaTeIbHOM IOpTaIe
«OTKpBITHIN KOJUTEIK» www.college.ru, 2005r.

CD-ROM W HutepakTuBHbIM MyJabTUMenuss — Kypc. O6pasoBaTtenbHbiit koMmiuiekce 1C: IIkosa.
Xumnst. 9 kmacc. mop pemakumeit Axyebmuna A.K., Bbmyck 3.00.028, 2005r. 11. CD-ROM
OJIeKTpPOHHbBIE YPOKM U TecTbl. Xumusi B 1kose. [IpousBonubie yrieBomoponos. M.: [IpocselieHue.
MEJINA, 2005r.
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http://www.intline.ru/

11. BuneoduabMm «Xumus BOKpYT Hac». BumeosHIMKIoneaus ajisi HapogHoro oopasoBanust. M.: Ksapr,
2005r.

12. Bugeopunmbm «M.N.JlomonocoB. [I.M.MeHgenees». BungeosHuuknonenyuss mjiss HapOTHOTO
obpasosanusg. M.: Ksapr, 2005r.

HNupopManmuOHHO-METOAUYECKHE MHTEPHET PECYPChI:
mudposBbie oOpazoBareabHble Iargopmbl  (LHOIIbI), cepBUCBI M JIEKTPOHHbIE
(mudposbie) oopazoBaresbHbie pecypcebl (LIOPBI)

Poccuiickast sektporHas mkosa (PIIII) https://resh.edu.ru/

O6pazosarenbHast oHmaiH-mIaThopma Brmeoypok.net https://videouroki.net/

I[matopma >eKTpOHHOTO 06pazoBanws «SIkmace» https://mww.yaklass.ru
4. Onnaitn-mkona «Pokchopm https://foxford.ru/

5. Orkpeitas mkona «Onnaita-nardopmar hitps://2035school.ru/login

6. O6pasopatesbHbII HOPTAN 118 NOATOTOBKH K 3Kk3aMeHam CJJAM T'MA: PEIITY .EI'D https:/phys-ege.sdamgia.ru/

7. O6pasopatesbHbIi nopTan s noarorosku k BITP https://vpr.sdamgia.ru/

8

9

wn e

Enurast koswtekiwst ipoBbIx 00pasoBatenbHbIX pecypcos http://school-collection.edu.ru/
VYun.py — uHTEpaKkTUBHAsE 00pa3oBaTebHas oraiiH-uatdopma https://uchi.ru/

10. Wurepaxtusnas pabouas Terpaas Skysmart https://edu.skysmart.ru/

11. Ownnaiin mnargpopma «Uudomikonar: THOOYPOK py https:/infourok.ru/

12. CEPBUC «IHJIEKC.YUYEBHMK» https://education.yandex.ru/main/

13. Mopran «O6pasosaprym» https://obr.nd.ru/

14. Iudposoii konrext «®U3UKOH» https://physicon.ru/catalogeor

15. Bubimoreka BUIEOYPOKOB ILKOJIBHOI TIporpammsl (hitps://interneturok.ru) — kosuieKIms: BUMOYPOKOB O Ipe/IMETaM
TpOrpaMMBbl OCHOBHOTO 00pa30BaHHsI

16. LIMDOPOBON ITOPTAJI «MOSI ILIKOJIA B ONLINE https://cifra.school/

17. Tnardopma U1 IPOBEICHHS ONMMITHAL U KYPCOB «OIMMITHYM»

18. Ounaitn-xypest O6pasosatensHOro nentpa Cupuyc

19. CETEBAS OJIUMITUAJTHAS IITKOJIA «Dustex - pervonamy https:/os.mipt.ru/#/

20. Mnargopma 1151 IpoBEIeHNs1 OHJIANH — 3aHATHIA, B TOM uncie B aucrante «Chepym»
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IIpunoskenne
K OCHOBHO¥ OBIIIEOBPA30OBATEJIbHOI ITPOT'PAMME
CpeaHero ooIIero 06pasoBaHms
CPOK peasm3anuu 2 roga
corjiacoBaHa Yupasiasooinum coBetom MOV «CpengHsas o611eo0pasoBaTeibHas 1Kosia N21
C YrJIy0/IeHHBIM M3yYeHMeM OTAE/TbHBIX MmpeamMeToB» (gaiee — IlIkosa)
ITporokos N25 ot 22.04.2021 r.,
yTBepXXaeHa npukasom aupektopa IllIkoas! ot 26.04.2021 r. N°110

Pabouas nporpamma
y4eOHOro mpeamMera
«XuMHUD»
(yriry01eHHbIH)

s yyammxes 10 - 11 kiaccos
0011e00pa30BaTEJBHOI HIKOJIBI

CocTaBuTe b MPOrPaMMBI:

T'omunosa JI. H.

Haabim
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MEXAHKM3Mbl ®OPMUPOBAHNS KJTIIOUEBBIX KOMITETEHIIVI OBYYAIOIIUXCS

- lIeHHOCTHO-CMBIC/IOBbIe KOMIIETEHIIMMN. OTO KOMIIEeTEHLIMM, CBSI3aHHbIE C I[€HHOCTHBIMU
OpMEHTHpaMM Y4YEHMKa, ero CIIOCOOHOCTHIO BUIETh M MOHMMATh OKPYSKAIOIINIA MUP, OPUEHTUPOBATHCS B
HeM, OCO3HaBaTh CBOIO POJIb U IMpefHa3HaueHue, yMeTb BbIOMPATh 1iejieBble ¥ CMbICJIOBbIe YCTAaHOBKM IJIs1
CBOMX [IEVICTBUI M TIOCTYIIKOB, NIPMHMMATh pelleHus. [JaHHble KOMIIETEHIMM 00ecrneuynBaloT MeXaHU3M
caMoorpefieJieHMsT y4YeHUKa B CUTyalusix Yy4eOHOW M UHOM JesaTesbHOCTM. OT HUX 3aBUCUT
MHAVBUAYyaAbHAs oOpa3oBaTesbHas TPaeKTOPUsS YUYeHMKAa M TporpaMma ero >KU3HeIesTeJbHOCTU B
L[€JIOM.

- OOlIeKY/JIbTYpHbIE  KOMIIETEHIIVH. [TosHanMe M  ONBIT  JESATEJBHOCTM B  06JacTu
HAI[MOHAJIbHOM ¥ OOIllevYesI0BeUYeCKOi KyJIbTYpbl; TYXOBHO-HPABCTBEHHbIE OCHOBBI SKM3HM UeJIOBEKa U
YyeJIOBeYeCTBa, OTHEJbHbIX HApOMOB; KYJIbTYPOJOTMYECKME OCHOBBI CEMENHbIX, COLMAJbHBIX,
OOIIIeCTBEHHBIX SIBJIEHMI M TPaaMIINIL; POJIb HaYKM U PEJIUTUM B KM3HM YeJIOBeKa; KOMIIETEeHLIUM B
OBITOBOI " KYJIbTYPHO- IOCYTOBOM chepe, Harnpumep,
BJIageHne 3¢Q@GEeKTUBHbBIMM CIIOCOOaMM OopraHmsauuyu cBobogHoro BpeMeHu. Ciofa K€ OTHOCUTCS OITBIT
OCBOEHME YYEHMKOM KapTMHbI MMpa, PaCIIMPSIOLIENCS OO0 KYyJIbTYpPOJOTMYECKOTO U BCEUETOBEUYECKOTO
MMOHMMAaHMSI Mypa

-  YVueOHO-TIO3HABaTe/IbHbIe  KOMIIETEHIIMM. OTO COBOKYITHOCTb  KOMIIETEHIMI YyuYeHMKa B
chepe CaMOCTOSATEIbHOM IIO3HABATEJIbHOM  NEeATeJbHOCTM, BKJIOUAIOIIEH  3JIeMEHThI JIOTMUYECKOI,
METOMOJIOTUYECKO, obmieyuebHom  gestesbHOCcTH. Cloga  BXOOAT  CIIOCOOBI  OpraHM3aIumu
Lesienojiaraimsl, IUIAHUPOBAHMS, aHaiam3a, pedJiekcuu, camooleHKU. 1o OTHOIeHMI0 K M3y4aeMbIM
00BEKTaM YUYEHMK OBJIaJIeBA€T KPEeaTMBHBIMM HaBbIKAMM: AOObIBAaHMEM 3HAHWUIM HENMOCPEICTBEHHO U3
OKPY’Kalolllen MeMCTBUTENbHOCTH, BJIafiIeHNeM IpueMaMy yueOHO-TI0O3HaBaTeIbHbIX ITPOOJIeM, MECTBUIA
B HECTAHJAPTHBIX CUTYyaIMsIX. B paMKax 9TUX KOMIIETEHLIMI ONpeaesioTcs TpeGoBaHusI QYHKIVOHATbHOM
rPAMOTHOCTM: YMeHMe OTJMuaThb (AaKThl OT [JOMBICJIOB, BJIaieHMe W3MEePUTEIbHbIMM HaBbIKAMMU,
MICIIOJIb30BaHMe BEPOSITHOCTHBIX, CTATUCTUYECKMX M MHBIX METOAOB ITO3HAHMSI.

- ndopmanmoHHble KommeTeHIMU. HaBbIKM IeSITEIBHOCTM TIO OTHOIIEHMIO K MHGOpMauum B
yueOHBIX IIpeaMeTax M O00pa3oBaTeJbHBIX O00JacTsIX, a TakKKe B OKpykaiomiem wmupe. Biamenue
COBpeMeHHbIMM CpeficTBamMyu MHGpopManyuu (TeseBu3op, MarHuTodoH, TenedoH, @akc, KOMIIbIOTED,
MpUHTEp, MOZEM, KOOUp WU T.M.) U MHPOPMAIMOHHBIMM TEXHOJOTUSIMMU (ayauo- BUAEO03aMUCh,
snekTpoHHass moura, CMMW, Wurepner). Ilomck, aHamm3 u oTOGOp HeobOXomumoy MHGOpMAaIuK, ee
npeobpasoBaHye, COXpaHeHMe U fepefayva.

- KoMmmyHMKaTHBHBIE KOMIIETE€HIIUN. 3HaHue  SI3BIKOB, Croco6oB B3aMMOJIENCTBUST  C
OKPY’KAIOIIMMM U YOAJE€HHbIMY COOBITUSIMM UM JIFOAbMM; HaBbIKM pPAaGOThI B TpyIIe, KOJIJIEKTUBE,
BJIQfIEHVE  PA3JIMYHBIMU COIMAIbHBIMU POJIIMU. YUEHMK HOJIKEH YMETb MpPEeNCTaBUTh CeOsl, HaIuUCaThb
MMCbMO, aHKeTy, 3asBjeHNue, 3a1aTb BOMPOC, BeCTU AUCKYcCcuiO U Ap. [Ing ocBoeHMsT 3TUX
KOMIIETEHIIMM B y4yeOHOM Tmpolecce (GUKCUPYETCS HeOOXOOAuMMOe M IOCTaTOYHOE KOJIMYECTBO
peasbHbIX OOBEKTOB KOMMYHMKALMM ¥ CIIOCOOOB pabOThl C HUMM [JISI YYEHUKA KaxKAOW CTyIMeHU
00yUeHMsI B paMKax Kask[IOro M3y4yaeMOoro IpeaMeTa My 06pa3oBaTe/IbHOM 001aCTH.

- CouMaJbHO-TPYAOBbIE KOMIIETEHIMM. BbIojgHeHMe  pou  TpaxkIaHuHa, HabJromaTes,
u3buparesisi, MpeaCcTaBUTeNsI, MOTPEOUTeNs, IMOKyIaTess, KJIMeHTa, MPOM3BOAUTENISI, WIeHa CEMbM.
[IpaBa ¥ 00653aHHOCTM B BOIPOCAX SKOHOMMKM M T1IpaBa, B o06yactTu mnpodeccruoHaaIbHOro
camoornpeaeneHns. B maHHble KOMIIETEHIIMM BXOIST, HallpMMep, YMEHUST aHa/IM3MPOBaTh CUTYaLMIO Ha
PBIHKE Tpyaa, JIe/ICTBOBATh B COOTBETCTBUU C JIMYHON "
OOIIIeCTBEHHON BbITOION, BJIAETh 3TUKOM TPYIOBBIX U I'PAKIAHCKUX B3aMMOOTHOIIIEHUA.

- KOMHeTEHI.II/II/I JIMYHOCTHOIO CaMOCOBEPIIEHCTBOBAHMSA HAIIpaBJIEHbI Ha OCBOEHUe CII0CO60B
(1)M3M‘I€CKOFO, OYXOBHOTO M MHTEJ/IVIEKTYa/JIbHOTO CaMOpa3BUTHA, E)MOLU/IOHa)'IbHOI‘/JI caMmoperyjaiaannu mu
CaMoOIIogaepP>KKN. YyeHUK OBJiaJeBaeT cnocobamu OesaTeJIbHOCTU B CcOOCTBEHHBIX UHTepecax u
BO3MO>XHOCTAAX, YTO BBIPA’XaKTCs B €ro HeIlpepbIBHOM CaMOIIO3HaHUM, pPa3sBUTUN HEO6XO,IU/IMI)IX
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COBPEMEHHOMY  Y€JIOBEKY JIMYHOCTHBIX  KauyecTB, (OPMUPOBAHMM IICUXOJIOTUUECKOV I'PAaMOTHOCTH,
KYJIbTYPbI MBIIIEHUST ¥ noBedeHnst. K maHHbIM KOMIIETEHIMSIM OTHOCSTCS IIpaBuUjia JUYHOM TUTMEHBI,
3a60Ta O COOCTBEHHOM 3[0pOBbE, II0JIOBas TIPaMOTHOCTb, BHYTPEHHSIS SKOJOTMUYecKas KyJbTypa,
croco6bl 6e30I1acHOM KU3HeAeITeIbHOCTH.

Bugbl u hpopMbI KOHTPOJIS

KoHTposb 3HaHMI, YMEHUM ¥ HAaBbIKOB OOYYAIOIIMXCS - BaKHEMINMI 3Tal y4eOHOTO Ipoliecca,
BBITIOJTHSAIOIIMI O00YyYalollyl0, IPOBEPOUYHYIO, BOCIUTATEIbHYI0O M KOpPpeKTupymoomyw GyHkoun. B
CTPYKType IpOrpamMMbl IIPOBEPOYHbIE CpEJCTBA HAXOMSTCS B JIOTMYECKON CBSI3M C COAEepsKaHueM
yueOHOro Mmarepmasna. Peammsamys MexaHM3Ma OIEHKM YPOBHS OOYYEHHOCTM  IIPEIIoJaraeT
CcUCTEMATU3aIMIO M 0000IIeHe 3HAHWUM, 3aKpeIyieHne YMEHUIM M HaBbIKOB; MPOBEPKY YPOBHSI YCBOEHUS
3HAHWM U OBJIAJIEHMS] YMEHUSIMM M HABbIKaMM, 3aJaHHBIMM KaK IJIAHUPYeMble pe3ybTaTbl 00yueHust. OHu
MPEeACTaBJISIOTCS B Bile TPeOOBaHMI K MOATOTOBKE OOy4Yaroumxcs. Jist KOHTPOJIST YPOBHS JOCTVDKEHUN
0OYUaIOIIMXCST MCIOMb3YIOTCSI TakuMe BUABI M (GOPMbI KOHTPOJISI KaK IpeABapUTENbHbBINA, TEKYILMIA,
TEMAaTUUYECKMIA, UTOTOBbIM KOHTPOJIb; (POPMBbI KOHTPOJIS: BBIOOPOUHBIN KOHTPOJb, (POHTAIbHBIN OIPOC,
3alaHMe CO CBOOOAHBIM OTBETOM IO BBIOOPY YUMTeJis, 3afaHMe IO PUCYHKY, OTBETbl Ha BOIPOCHI B
yuebHUKe, OudbbepeHIMPOBaHHbIM MHAMBUAYAJIbHBIM MCHbMEHHBIM OIpPOC, CaMOCTOSITEIbHas
MpoBepovYHasi paboTa, TeCcTMpOBaHMe, OUKTAHT, IMUCbMEHHbIE TOMAIIHME 3aJaHys, KOMIIbIOTEpPHBIN
KOHTPOJb ¥ T.O., aHAJIM3 TBOPYECKMUX, MCCAEeIOBATEIbCKUX pabOTy pe3yJIbTaTOB BBIMOJTHEHNS
IMarHOCTUYECKMX 3alaHUI YYeOHOro mocoomst uiam paboueii TeTpaamn.
KoHTposb YpOBHS 3HaHUI 00YYaIOIIMXCS ITPeayCMaTPUBaeT IPoBeAeHe TPAKTUIECKIX, CAMOCTOSITETbHbBIX
¥ KOHTPOJIbHBIX PaboT.

IInanupyeMblil ypoBeHb ITOATOTOBKM 00YUAIOIIMXCSI B COOTBETCTBUY C TPEOOBAHUSIMH,
YCTaHOBJ/IEHHBIM (heiepaIbHbIM roCyJapCTBeHHbIMM 00pa30BaTe/IbHBIMU CTAHAAPTAMM,
00pa3oBaTe/IbHOM IIPOrPpaMMO:
1. ,H,aBaTb ornpenejeHnsa M3y4eHHbIX HOHHTI/If/i: BelieCTBa MOJIEKYJIAPDHOTI'O M HEMOJIEKYJIIDHOT'O
CTPOEHMsI, BAJIEHTHOCTb, TOMOJIOTMSI, TOMOJIOI'M, TOMOJIOTMYeCKasl pasHOCTb, M30Mepysl, M30MephI
2. OHI/ICbIBaTb M Pas3jinvyaTb M3YUYE€HHbIC KJIACCbl OPraHNYEeCKUX CO€LU/IH€HI/II7[, XUMIMN4YeCKme peakuun.
3. Hab6imopaTh 1eMOHCTpUpYEMbIE M CAMOCTOSTEIbHO IIPOBOIMMBIE OIIBbIThI, XMMMUUECKMEe peaKini,
MIPOTEKAIOIIIME B IPUPOJIE U B OBITY.
4. JlenaTb BBIBOABI ¥ YMO3aK/IIOUEHMS U3 HAOJIIOIEHNI, U3YUEHHbIX XMMUUECKMX 3aKOHOMEPHOCTEIA.
5. Awnanu3upoBaTh U OLIEHUBATH MTOCJIECTBUS [IJIT OKPY3KalOIlleil cpebl GbITOBO U MPOU3BOACTBEHHOMN
JeITeJIbHOCTY UeJIOBeKa, CBSI3aHHOJ C IepepaboTKOI BEIeCTB.
6. MopenupoBaTb MOJIeIM MOJIEKYJ YTJIEBOAOPO/IOB.
7. TIpoBOOUTH XMMUUYECKUI IKCIIEPUMEHT.

HM‘IHOCTHbIe, MeTaIlIpeIMEeTHDbIE€ M IIPE€IMETHDbIC Pe3Y/IbTaTbl OCBOCHUS
Y‘IE6HOI'0 npeamMera XMmMmus

JINYHOCTHBIE Pe3yIbTaThI:

1. OcosHaHMe CBO€lT MAEHTUYHOCTHM KaK IpaskIaHiHa CTPaHbI, YeHa CeMbM, STHUUECKO 1
PEeUTYO3HOM T'PYIIIIbI, JIOKAJIbHOWM ¥ PETMOHAIBHON OOIITHOCTH;

2. OcBoeHMe r'yMaHMCTUYECKUX TPAIUIIMI U IIEHHOCTE COBPEMEHHOTO OOIIeCTBa, YBaskeHMe MpaB
U CBOOOJ, UeJIOBEKa;

3. OcmbIc/IeHre COIMAIbHO — HPaBCTBEHHOT'O OIbITa MPEeAIIeCTBYIOIIMX TTOKOJIeHNIA, CTIOCOOHOCTh
K OIpe/ieJIEHNIO CBOE TIO3MUIIMIM U OTBETCTBEHHOMY TOBEIEHNIO B COBPEMEHHOM OOIIECTBE;

4. TToHMaHue KyJIbTYpPHOTO MHOTOOOpa3usi CBOEro Kpasi, yBaykeHMe K KYJIbType CBOEro U IPYyrux
HapoZOB, TOJIEPAHTHOCTb.

MeranpenmerHbie pe3y/JIbTaThl:

1. Cmoco6HOCTb CO3HATEIbHO OPraHM30BbIBATh U PEr'yJIMPOBATh CBOIO IESITeIbHOCTb: YUeOHYIO,
OOIIECTBEHHYIO U IPYTYIO;

2. BnageHne ymeHusiMu paboTaTh C yueOHOM M BHEIIKOJIbHOM MHpOpMaIuu (aHaIM3MPOBaTh U
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0600111aTh (haKThbl, COCTABJISITH POCTOM M Pa3BEPHYTHIN TUIAHBI, TE3UCHI, KOHCIIEKT,
dbopmMyMpoBaTh 1 060CHOBBIBATH BBIBObI), CIIOJIb30BaTh COBPEMEHHbIE MICTOUHVKM
MH(pOpMaIIMIO, B TOM UMC/Ie MaTepUasIbl Ha 3JIEKTPOHHBIX HOCUTEJISX;

3. CrtocOGHOCTD pelllaTh TBOPYECKME 3a1auy, IPeICTABISATh Pe3y/IbTaThl CBOEN AESITebHOCTI B
pasymMuHbIX hopMax (CooOIIeHusT, 3cce, TTpe3eHTanus, pedepar);

4. TOTOBHOCTb K COTPYAHUYECTBY C COYYEHMKAMM, KOJIJIEKTMBHOI paboTe; OCBOeHY e OCHOB
MESKKYJIbTYPHOT'O B3aMMOMAEICTBIUS U COIMAIbHOM OKPY>KEHUM.

IIpenmeTHbIe pe3y/IbTaThl:

TpebGOoBaHMS K MMPEeIMETHBIM pPe3yJIbTaTaM OCBOEHMS YIVIYOJI€HHOT0 Kypca XMMUM TOJIKHBI
BKJIIOYATh TPeGOBaHMs K pe3y/bTaTaM OCBOEHMsSI 6a30BOT0 Kypca ¥ JTOMOJTHUTEIbHO OTPasKaTh:

1) chopMMpPOBaHHOCTh CUCTEMbI 3HAHMI 00 OBIIMX XUMUYECKUX 3aKOHOMEPHOCTSIX, 3aKOHAaX,
TEOPUSIX;

2) chopMMPOBAHHOCTb YMEHMIA UCC/IeIOBATh CBOVICTBA HEOPTaHMYECKUX Y OpraHMUeCKUX BelleCTB,
OOBSICHITH 3aKOHOMEPHOCTH ITPOTEKAHMS XMMUUYECKIUX PeaKiyii, IPOrHO3MPOBaTh BO3MOKHOCTh MX
OCYIIIECTBJIEHMUS;

3) BjafieHVe YMEHMSIMUM BbIIBUTATh TUIIOTE3bl HA OCHOBE 3HAHMI O COCTaBe, CTPOEHMM BEIeCTBa U
OCHOBHBIX XMMMUYECKMX 3aKOHAX, IIPOBEPITh UX IKCIIEPUMEHTAIbHO, GOPMYJIUPYS 1IeJTb
MUCCIeNOBaHMSI;

4) ByageHue MeToIaMy CaMOCTOSITeIbHOTO TJIAaHMPOBAHMS U IPOBEIEHMST XUMUUECKUX
SKCIIEPUMEHTOB C COOJTIOIeHMEM MTpaByyI 6€30I1acHO pabOThI C BellleCTBaMM U JIaGOPaTOPHBIM
obopynoBaHueM; cOpMUPOBAaHHOCTb YMEHMI OIMCaHMS, aHAJIM3a Y OLIEHKM TOCTOBEPHOCTH
MTOJTYYEeHHOTO Pe3yJ/IbTara;

5) chopmMupOBaHHOCTb YMEHMII IPOTHO3UPOBATh, aHAIM3UPOBATh M OLIEHUBATH C O3
9KOJIOTMYECKOM 6e30MacHOCTY MOCIeICTBISI OBITOBON U IIPOM3BOACTBEHHON AeITeIbHOCTI
YyeJIOBEKA, CBSI3aHHOM C IIepepabOTKOM BEIECTB.

JluunocmHule u MemanpedmMemHuble pe3yibmamol NIAHUPYOMCS U OMCIEHCUBAOMCS MOJIbKO npu
ssedenuu ®I'OC.

TPEBOBAHNSA K YPOBHIO ITOJI'OTOBKHY BbIITY CKHUKOB

B pe3ynsmame usyueHus XuMuu Ha NPOPUNLHOM YyPOBHE YUEHUK 001HCEH

3HaTh/IIOHMMATh:

[J ponv xumuu 6 ecmecmeo3HAHUU, €€ CBSI3b C IPYTMMM €CTeCTBEHHBbIMM HayKaMy, 3HAUeHMe B
SKU3HM COBPEMEHHOI'O OOIIeCTBa;

[ earxicHeliuiue XumuuecKue NOHAMUA: BEIIECTBO, XMMUUYECKMIA 3JIEMEHT, aTOM, MOJIeKyJ/ia, Macca
aTOMOB M MOJIEKYJI, MOH, paJyKaJ, a/UIOTPOIMs, HYKJIMUIObI M M3OTOIbI, aTOMHbIe s-, p-, d-OopOuTasu,
XUMMUUECKas CB3b, SJIGKTPOOTPULIATEIbHOCTb, BaJE€HTHOCTb, CTeleHb OKUCJIeHMUs, TUOPUAM3aALMs
opbuTasen, MpOCTPaHCTBEHHOE CTPOEHME MOJIeKYJ, MOJIb, MOJISIpHas Macca, MOJIIPHbII 00beM, BeIeCcTBa
MOJIEKYJIIPHOTO ¥ HEMOJIEKYJIIPHOTO CTPOEHMS, KOMILUIEKCHbIE COEeIVHEHMs, IMUCIEPCHBbIE CUCTEMBI,
MCTUHHBIE DPACTBOPbI, 3JEKTPOJUTHYECKAs OUCCOLMAIMsI, KUCIOTHO-OCHOBHbIE peakIMyM B BOMHBIX
pacTBOpax, TUOPOJU3, OKUCIEHME U BOCCTaHOBJIEHME, 3JIEKTPOJIU3, CKOPOCTb XMMMUECKOV peaKluy,
MeXaHM3M peaKkluy, KaTaJu3, TeIuioBoi 3¢(eKT peakiuyy, SHTaJbINs, TEIIoTa 0Opa3soBaHMS, SHTPOIMSI,
XMMMYECKOe paBHOBECHEe, KOHCTaHTa paBHOBECUS, YIJIEPOAHBIM CKejleT, (YHKUMOHA/JIbHAsI TPYIIIA,
TOMOJIOTUSI, CTPYKTYPHAasT M IPOCTPAHCTBEHHAs M30MepUsl, MHAYKTUMBHBIA ¥ Me30MEpHbIA 3(QEKThHI,
a7eKkTpodw1, HyKIeo(Ms, OCHOBHBIE TUITbI PEaKIUi1 B HEOPTaHMUYECKOM ¥ OpraHMUeCKON XUMUN;

[0 oCHOBHble 3AKOHbI XUMUU: 3aKOH COXPaHEHMS MacChl BEIECTB, IEPUOANYECKMII 3aKOH, 3aKOH
MTOCTOSTHCTBA COCTaBa BeIeCTBa, 3aKOH ABOrajipo, 3aKOH ['ecca, 3aKOH AEMCTBYIOIIMX MAacC B KMHETUKE U
TepMOIVHAMUKE;

(] OCHOBHble meopuu XuMuu: CTPOEHMSI aTOMa, XUMMUUECKON CBSI3M, 3SJIEKTPOJUTUUECKON
IUccolManm, KUCAOT M OCHOBAHUM, CTPOEHUSI OpPraHMUYeCKUX COeIuHeHMi (BKJIIOYas CTePeoXUMMUIO),
XUMMWYECKYIO KMHETUKY U XMUMUYECKYIO TEPMOINHAMMUKY;;

0 knaccugukauuro u HOMEHKAAmypy HeOPraHMYeCKMX U OPraHNYeCcKMUX COeIUHEHMIT;
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[] npupoodHsle UCMOYH UK U YTJIEBOJOPOOB U CITOCOOBI UX MepepaboTKH;

[J eewjecmea u mamepuasslt, WUPOKO UCNOJIb3yeMble 8 NPAKMUKe: OCHOBHbIE METaJITbl U CIIaBblI,
rpaduT, KBapll, CTEKJIO, IIEMEHT, MMUHepaJibHble yHOOpeHUs], MUHepajbHble M OpraHuvecKkue KUCJIOThI,
IeJI0Yy, aMMMAK, YIJIEBOJOPOAbI, (EHOJ, aHWINH, METAaHOJ, 3TAHOJ, STUJIEHTJIMKOJb, TJIUIEPVH,
dbopmanbaeru, aneraabIerul, aleToH, IVIFOKO3a, caxapo3a, Kpaxmaj, KjaeTdaTKa, aMUHOKMCIIOTbI, OeJIKu,
MCKYCCTBEHHbIE BOJIOKHA, KAy4YyKU, TJIACTMACChI, SKMPbI, MbLJIa ¥ MOIOIIIME CPeACTBa;

yMeTb:

[ Ha3bleéamdb M3yYeHHbIE BEIIeCTBA 110 «TPUBUAIBHOM» Y MEKIYHapOAHOM HOMEHK/IaTypaM;

[] onpedensams BAJE€HTHOCTb ¥ CTENEHb OKMUCIEHUS XUMMUUYECKMX 3JIEMEHTOB, 3apsii MOHA, TUII
XVUMUYECKOM CBSI3YM, MPOCTPAHCTBEHHOE CTPOEHME MOJIEKYJ, TUI KPUCTA/UIMUYECKOM PEeIIeTKM, XapakTep
cpefbl B BOOHBIX PacTBOpax, OKMCIUTENb ¥ BOCCTAHOBUTEJb, HAIlpaB/ieHME CMEIeHMs] PaBHOBECUS IIO[,
BJIMSIHMEM Pa3IMYHBIX (PaKTOPOB, M30MEPBI ¥ TOMOJIOTH, TIPUHAJIEKHOCTb BEILeCTB K Pas3IMUHBIM KJIaccaM
OpPraHMYeCcKMX COEAVHEHMI, XapaKTep B3aMMHOTO BJIMSHMUSI aTOMOB B MOJIEKYJaX, TUIIbl PeakUuil B
HEOPraHMYeCKOM U OPraHNYeCcKON XUMUM;

[] xapakmepuzoeams s- , p- ¥ d-3JIeMEHTBI 110 UX TOJIOKEHMIO B mepuommudeckon cucreme 1. U.
MeHpeneeBa; o6IMe XMMUUYECKIE CBOMCTBA METAJ/VIOB, HEMETA/IJIOB, OCHOBHBIX KJIACCOB HEOPTaHMYECKUX
COeVHEHUI; CTPOEHME M CBOMCTBA OPraHMYECKUX COoenuHeHul (yIJIeBOJOpPOAOB, CIUPTOB, (EHOJIOB,
aJbAETUIOB Y KETOHOB, KAPOOHOBBIX KMCJIOT, aMUHOB, aMUHOKMCJIOT U YTJIEBOZOB);

[ 006BaCHAMb 3aBUCUMOCTh CBOMCTB XMMMWYECKOTO 3JIeMEHTa M OOpa3OBaHHBIX MM BEILECTB OT
MOJIOKeHUsT B mepuopudeckoin cucreme [l. M. MeHaeneeBa; 3aBUCUMMOCTb CBOWCTB HEOPraHMYECKUX
BEIIIECTB OT MX COCTaBa M CTPOEHMS; MIPUPOIY U CIIOCOOBI 0Opa3oBaHMsI XMMUUYECKON CBSI3M; 3aBUCUMOCTh
CKOPOCTM XUMMUYECKOM PeakiMy OT pasIMYHbIX (PaKTOPOB, PEAKIMOHHOM CIOCOOHOCTY OPraHMYeCKUX
COeAVHEHUN OT CTPOEHMS UX MOJIEKYT;

[J 8blNONIHAMb XUMUYECKUU IKCNepuMeHm TIO PpacloO3HAaBaHUIO BAKHENIINMX HEOPraHWYeCKUX U
OpPraHMYeCKMX BEIECTB; TOJYUYEHMIO KOHKPETHBIX BEIECTB, OTHOCSIIMXCS K M3YUYEeHHBIM KJaccaMm
COeIVHEeHU;

[J npogodumps pacueTsl 1O XMMUIECKMM (GOPMYJIaM U YPaBHEHUSIM PeaKIIVIA;

[J ocywecmensms CaMOCTOSITEJIbHBIM IMOMCK XUMMWYECKOM WMHGOpMalMM C WCIOJb30BaHUEM
Pa3JIMYHBIX MCTOYHMKOB (CIPAaBOYHBIX, HAYYHBIX M HAYUYHO-TIOMYJISIPHBIX M3OAHUI, KOMITbIOTEPHBbIX 06a3
IaHHBbIX, pecypcoB VHTepHeTa); MCIOIb30BaTh KOMITBIOTEPHbIE TEXHOJIOTMM [IJI1 0OpabOTKM M Iepemaun
nHbopMaIMK U ee MpeaCcTaBJIeHns B pa3InyHbIX (Popmax;

UCIOJ/Ib30BAaTh IPHOGPEeTeHHbIe 3HAHUS UM YMEHUMS B IPAKTUUYECKOM [AesAITeIbHOCTU WU
IMOBCEeIHEeBHOM JKMU3HMN:

[ pas TOHMMaHMS TJIOOAJbHBIX IPOOJIEM, CTOSIIIIMX TIIepell YeIOBEUEeCTBOM: 3SKOJIOTUUYECKUX,
SHEPTeTUUECKUX U ChIPbEBBIX;

[] OOBSICHEHUSI XUMUYECKNX SIBJIEHMUIA, TIPOMCXOSIIX B IPUPO/IE, ObITY ¥ Ha ITPOU3BOJICTBE;

[J 9KOJIOTMYECKY TPAaMOTHOT'O ITOBEJIEHNMSI B OKPYKAIOIIEeN Cpelie;

(] OIEHKM BJIMSIHMS XUMMUUYECKOTO 3arpsi3HEHMSI OKPY’Karolllel Cpelbl Ha OpraHu3M 4YeJIOBeKa U
IpyTye >XKUBbIe OPraHN3MBbl;

[] 6e30macHOl pabOThI C BEIIECTBAMM B JTabopaTopuu, ObITY U Ha MTPOU3BOJICTBE;

[J ompenesieHMsT BO3MOKHOCTY TPOTEKAHMS XMMMUUECKUX TPEBPAIIEHUI B Pa3IMUHbIX YCIOBUSIX U
OLIEHKM UX ITOC/IEeICTBUIL;

[J pacro3HaBaHMS ¥ UAEHTUGUKAIMY BaXKHENIINMX BEIECTB I MaTepUaoB;

(] OlLIeHKM KaueCTBa MUTbEBOV BOMABI M OTIEIbHbBIX MUIIEBBIX TPOTYKTOB;

[J KpUTUYECKOI OIIEHKM TOCTOBEPHOCTM XUMMUUYECKOM MHGOPMALNY, MOCTYHAIONIEN U3 Pa3IMYHbIX
MCTOYHUKOB

KoppeKkunoHHbIN 6JIOK AJISl YUAIMXCSA 0 aZanTUPOBaHHOM!
00111€00pa3oBaTeILHOM IIPOrpamMme

HOns  yuammxcs, KoropeiM perieHuem [IMIIK pekomeHmoBaHO oOyueHue IO aAaNTMPOBAHHOM
06111e00pa3oBaTeIbHOM IMporpaMme ISl JeTeil C 3afepyKKOM ICUXUYECKOTO PpasBUTUSI TPeqyCMOTPEHO
OCBOEHMe COZEPKaHMS M0 yUeOHOMY MpeaMeTy « XMMMs» Ha YPOBHE He HMsKe 6a30BOro C pe3y/bTaTOM He
HIKe yHoBjeTBopuTesbHOro. O6yueHne OpraHM30OBaHO COBMECTHO C JIPYTUMMU YYAIIMMUCS B YCJIOBUSIX

KJIACCHO-YPOYHOM CUCTEMBI.
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Jlannas pabovas mporpamma paccuutana Ha 210 uacoB, u3 HuX He MeHee 30% c mpUMEHEHUEM
nudpoBbIX 00pazoBaTeNbHBIX pecypcoB u 1atdopMm (Poccuiickass snekTpoHHas 1IKojda, Y4y.py,
SAunexc.Yuebnuk, Buneoypok.net, Uudoypok.py u ap.), uto cocraBiser 63 yaca.

Copepykaume padoueii rmporpamMmmsbl o xumum B 10 ki1acce (mpoduibHbIN
YPOBE€Hb)

Beedenue.(5 uacos)

[Tpenmer opranmueckou xXumuu. OCOOGEHHOCTM CTPOEHMSI M CBOMCTB OPraHUMYECKUX COEIVHEHW.
3HaueHMe ¥ POJIb OPTAaHNYECKOM XM B CUCTEME eCTECTBEHHBIX HayK B >KM3HM 0OIecTBa. KpaTkuit ouepk
MCTOPUM Pa3BUTHSI OPTaHNIECKON XUMUMA.

OcHOBHbIE TIOJIOKEHUSI TEOPUN ctpoerusi A.M. bBytiepoBa. Ilpeamocbuikyu cO3maHusl TEOPUMN.
[IpencraBienne o Teopuu TUIIOB M pagukaioB. Pa6orer A. Kekyne. XuMuueckoe CTpoeHMe M CBOJCTBa
opraHnveckux BeriecTs. Misomepus Ha mpumepe 6yTaHa 1 n300yTaHa.

ONeKTpoHHOe 06J1aKO M OpouTaib, MX (GOPMBbI: S M p. OJEKTPOHHbIE M  3JIEKTPOHHO-Tpaduueckme
dbopMypl aTOMa yTJjiepofia B HOPMaJIbHOM U BO30YKIEHHOM COCTOSIHUSIX. KoBasleHTHast XMMudecKkasi CBSI3b,
ee TIOJISIPHOCTb M KpaTHOCTb. Bopopomnas cBsisb. CpaBHeHMe OOMEHHOTO M JOHOPHO-aKIENTOPHOIO
MeXaHM3MOB 0O0pa30BaHMSI KOBAJIEHTHOM CBSI3M.

BasieHTHbIe cOCTOSTHMSI aToma yrjaepoja. Buabl rubpuamsanmm: sp3—r1/16p1/1m/13auml (Ha mpuMepe
MOJIEKYJIbI MeTaHa), spz—m6pw:m3aunﬂ (Ha MpUMepe MOJIEKYJIbI 3TUJIEHA), Sp-TMOpUAM3anus (Ha mpuMepe
MOJIEKYJIbI aneTusieHa). [‘eomeTpusi MOJIEKYJ pPACCMOTPEHHBIX BeIeCTB M XapaKTepUCTUKa BUAOB
KOBAJIEHTHOW CBSI3U B HUX.

Tema 1. Cmpoenue u Kaaccuguxayus opzaHuueckux coedurenuil (5 uacos)

Knaccudmkanms opraHndeckux COeOVMHEHMI [0 CTPOEHMIO YIJIEPOJHOTO CKeJIeTa: alMKINYeCcKue
(asIKkaHbl, aJKeHbI, aJKUHbI, aJKagMeHbl), KapOOUMKINYecKue, (LMKIOAJTKAHbI U  apeHbl) u
reTepolKInuecKkue coeguHenus. Kiaccubukanyss opraHMYecKMX COEIMHEHMI TO (QYHKIMOHAIbHBIM
TPYIIIaM: COMpPThI, GEHOJIbI, TPOCThIE 3(PUPbI, ATbIETUIbl KETOHbI, KAPOOHOBBIE KMCJIOTHI, CJIOXKHBIE 3(DUPHI.
VYryieBogbl. A30TOCOAEPsKAIME COEIMHEHNS: HUTPOCOEAVHEH WS, aMUHbI, aMUHOKVCIIOTBI.

Homenknatypa tpuBnanbHas u UIOTTAK. ITpuHummer o6pa3oBaHust Ha3BaHUI OPraHNMYECKUX COeIMHEHUN
o NIOITAK.

Bunbl msomepuy B OPraHMYECKON XUMMU: CTPYKTYpHasi ¥ TIPOCTPAHCTBEHHas. PasHOBUIHOCTU
CTPYKTYPHOM UM30MEpUM: U3OMEPUST «YIJIEPOJHOTO CKeJIeTa», M30Mepusl IOJIOKeHUs] (KPaTHOW CBSI3U U
(YHKIMOHAIBHOM T'PYMIIbI), MEXKKIACCOBas u3oMepus. PasHOBUIHOCTM IPOCTPAHCTBEHHOW WM30MEPUMN.
['eomeTrpuyeckast (LMC-, TPAHC-) M30MEPUS HA MPUMepe aJTKEHOB U IMKJIOAJIKaHOB. OrTuueckass M3o0Mepust
Ha MpUMepe aMUHOKMCJIOT.

Perienne 3aau Ha BbIBOJ, (POPMYJT OPraHMUECKNX COEIVHEHWIA.

HOemoncrpamuu. [llapoctepskHeBble MOAEM OPraHMYECKUX COeAVHEHUI pa3IMyYHbIX KjaaccoB. Monenu
130MepOB PasHbIX BUJIOB M30MEepUN.
JIaGopaTOPHBINA OMBIT. W3roToBiieHne Mopesieii BeleCTB-TIPeACTaBUTEEeN Pa3IMYHBIX KJIACCOB
OpraHMYeCKUX COeIMHEHMIA

Tema 2. Xumuueckue peakuyuu é opzaHuueckoii xumuu. (7 uacoe)

Tunel XMMUUYECKUX peakiuii B OpraHndeckoi xumun. [ToHaTHe 0 peakuusx 3aMelleHNs: raJoreHPOBaHue
aJKaHOB ¥ AapeHOoB, IIEJIOYHOM TUAPOJM3 TajJioreHajKaHoB. [IOHATHE O peakUusaxX MIPUCOeAVHEeHNS:
ruaparainys, TUIPUPOBAHME, TUAPOraJIOreHMPOBaHMe, TaJoreHupoBaHue. Peakiyuy IojmMMepusauum U
noysMkoHaeHcauyu. I[loHsSTMe O peakuMsxX OTIIeIUIeHUS (JIMMMHMPOBAHMS): OerUApUpOBaHME aJKaHOB,
JeruapaTauysl CIMPTOB, OErMAPOXJOPMPOBAHME Ha IpUMepe rajloreHaJKaHoB. [loHATHME O KpekuHre
aJIKaHOB U JeNoJIMMepu3anys moJaumMepoB. Peakiiys nsoMepusaiimn.

l'omomuTUYecKuin ¥ TeTepOJIUTUYECKUI PpPaspblB  KOBAJIEHTHOM XMMMYECKON CBS3M; 0OOpasoBaHue
KOBAJIEHTHOM CBSI3U TI0 IOHOPHO-aKIIENTOPHOMY MeXaHu3my. [loHsTMe 0 HyKTeodwie u syieKTpoduIe.

Hemoucrpanunu. IliaBmenme, oOyI/IMBaHME U TOpeHMe opraHmdeckux BemiectB. (Ob6eciBeunBaHue
STWJIEHOM M alleTuieHOM OpOMHOM BOIbI M pacTBOpa MHepMaHTaHaTa Kaaus. B3aumMopmeiicTByue CIMPTOB C
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HaTpuem U KUCJIOTaMM. I[el'[O)'II/IMepI/I?:aLlI/IH IMOJIMSTUJIEHA.

Tema 3. Yzneeodopodwl. (29 uacos)

[Tousatue 06 yryieBomopopax. IIpupomHble MCTOYHMKM yryieBomopomoB. HedTb M ee mpoMbllieHHAast
nepepaboTka. DpakIMOHHAs MTeperoHka, TepMUYECKMIA U KaTaIUTUIeCKui1 KpekuHr. [IpupoaHsbiin ras, ero
COCTaB ¥ MPAKTUYECKOe MCIoIb30BaHme. KaMmeHHbIl yroib. KokcoBaHe KaMeHHOTO YIJIs.

Ankaunbl. T'omonormueckuit psig, u obiast dopmysna ankaHoB. CTpoeHMe MOJIEKY/IbI MeTaHa M JIPYTUX
aJIKaHOB. 3oMepust 1 HOMeHK/IaTypa ajikaHOB. Dusnueckue M XUMUUYECKME CBOVCTBA aJKaHOB: pPeaKIyu
3aMeleHus,

rOpeHye aJIkaHOB B PasjIMUHBIX YCJIOBUSIX, TEPMMYECKOE pas3jIo’KeHye aJIkaHOB, M30Mepu3alys aJIkaHOB.
[IpymeHenne  ajkaHoB.  MexaHM3M  peakUMy  PaAMKJIbHOTO  3aMeIeHusl, €ero  CTaJuMu.
[MpakTHueckoe MCMHOJb30BaHME 3HAHUM O MeXaHu3Me (CBOOOTHOPAAMKAJIbHOM) peakluy B IpaBUjIax
TEeXHUKM Oe30MacHOCTM B OBbITY M Ha Ipou3BoACTBe. [IpOMbIIIIEHHbIE CIOCOOBI TOYYEeHMSI: KPEKMHT
aJIKaHOB, ()paKIMOHHAs IIeperoHka HedTu.

Ankenvt. 'omonornueckmii psig, u obmiasi dopmysia aakeHOB. CTpoeHMe MOJIEKYJIbI STWIeHa U OPYTUX
aJIKeHOB. V3oMepust aJIkeHOB: CTPYKTYpHasl M IpocTpaHcTBeHHas. HoMmeHkiaTypa 1 gusnveckue CBOMCTBA
ankeHoB. [losyueHne 3TUIEHOBBIX YTJIEBOJOPOJOB M3 AJKAHOB, TaJIOT€HAJKAHOB, CIMUPTOB. Peakiym
npucoenviHeHus (IMApPUpPOBaHME, TUIPOTAJIOreHMPOBaHNMe, TaJloOreHMpOoBaHMe, Tuaparaiys). Peakuym
OKMCJIEHMST U TTOJIMMepu3aluy ajikeHoB. [IpumeHeHe aJIkeHOB Ha OCHOBE UX CBOMCTB

Pelltenne pacueTHbIX 3a7ja4 Ha YCTAHOBJIEHME XMMMUYECKOV (OpPMYJibl BeIeCTBa IO MAacCCOBBIM [IOJISIM
3JIEMEHTOB.

Ankunbsi. 'omonornueckuii psag ankuHoB. O6miast dopmysta. CTpoeHne MOJIEKYJIbI alleTWIeHa W OPYrux
ankuHOB. W3omepus ankmHoB. HomeHKiaTypa aleTMIEHOBBIX VTrJIeBOIOpomoB. [losydyeHue aaKuMHOB:
METAaHOBBbIM ¥ KapOMIHBIA CIIOCOObL. Dusnueckme CBONMCTBA aJKMHOB. Peakuum mOpucoegyiHEHMS:
raJIoreHNpoBaHMe, TUAPUPOBAHME, TUIApPOTAJIOTeHMpoBaHMe, Tuaparaius  (peakius  Kyueposa).
INviMepusauust ¥ TpUMepHU3alusl aJKMHOB. B3aumomeiicTBie TepMMHAJIbHBIX aJKMHOB C OCHOBAaHMSIMU.
Oxucnenne. IIpuMeHeHNe aJKMHOB.

Huenbl. CTpoeHMe MOJIEKYJI, MU30MePUsST ¥ HOMEHKJIaTypa ajKaayueHoB. Dusnyeckyue CBOMCTBA, B3alMHOE
pacIioIo’KeHne MU-CBSI3eM B MOJIEKYJIaX aJKaAMeHOB: KyMYJIMPOBAHHOE, COMPSDKEHHOE, M30JMPOBAaHHOE.
OCo6GeHHOCTM CTPOEHMS CONPSKEHHBIX aJIKaIMeHOB, UX MOJTyYeHue.

AHayiorus B XMMMUYECKMX CBOVCTBAX aJIKEHOB U ajKkaayeHoB. [lommepusanms ankaaueHoB. HaTypaabHblii
M CMHTETHMYEeCKUI Kayuykiu. Bynkanusaums kayuyka. Pesuna. Pa6otsr C.B.JlebemeBa, 0cCOGEHHOCTM pPeaKIUi
MIPUCOeOVMHEHNST K aJIKaieHaM C COTIPSIKEHHBIMM TY-CBSI3SIMMU.

Luknoankawnsi. I'oMoornueckuii psaa 1 obmas ¢opmysia nyukiIoaakaHoB. Hampsokenne nmykina B CsHg
C4Hs CsHjo , kondopmaumm CgHio, M30Mepusi IMKIOAIKAHOB (IO CKeJIeTy», LIAC-, TPAHC-, MEXKJIACCOBast).
XMUMMUecKye CBOVCTBA IMKJIOAJKAHOB: TOpeHMe, pasjioyKeHue, paauKajJbHOe 3aMellleHue, M30Mepu3alys.
Ocobbie cBOMCTBA IIMKJIONPOIIaHA ¥ IMKJIOOyTaHa.

Apenbi. BeHson kak mpencraBuTesib apeHOB. CTpoeHMe MOJIeKYJIbl OeH30J1a, COIpsDKeHue I-CBSI3eld.
[Tonyuenne apeHoB. @usmueckue cBoycTBa OeH3oma. Peakuyy 371eKTPOGUILHOrO 3aMeIleHNs] C yIaCTUEM
6GeH30J1a: TaJIOTeHMPOBaHNe, HUTPOBaHMe, aakuipoBanue. OpueHTauus mpyu 3J1eKTPOPUILHOM 3aMelleHNUMN.
Peaxiy 60KOBBIX 11emel aakumiadbeH30/10B. Criocobbl moyuenns. I1pumeHeHne 6eH30J1a 1 €ero TOMOJIOTOB.

PellleHne pacueTHbIX 3aJauy Ha BBIBOA, (POpPMYJ OpraHMYECKMX BEIIEeCTB 10 MAacCCOBBIM HOJISIM M IO
MPOMYKTaM CTOPaHMSI.

HemoHcTpanuu. ['opeHne mertaHa, 3TuUjeHa, 3TUHA, 6eH30sa. OTHOIIEHME 3TUX BEIIeCTB K pacTBOpam
repMaHraHaTa Kaams M O6pomHoi Bome. OrpenesneHre KavyeCTBEHHOTO COCTaBa MeTaHa M STUJIEHA II0
MpoaykTaM ropeHus. B3pbiB cMecu meTaHa ¢ Bo3ayxoM. [losydyeHue MeTaHa B3aMMOJIECTBMEM alleTaTa
HaTpMsl C HATPOHHOM WM3BECThIO; alleTWyieHa KapOMAHBIM CIIOCOOOM; 3TUJIEHA - peaklueil Aeruapararn
3TUJIOBOTO CIUPT; pa3jioskeHNe KayuyKa IMpy HarpeBaHUM UCIbITaHUe MPOIYKTOB pasiodkeHus. beH3osm kak
pactBopuTesib. HurpoBanme 6eH3ona.

JIaGopaTopHbIe ONbBITHI. 1./3roroBnenne Mopesnen YIJIeBOAOPOIOB " ux
raJIoreHNnpon3BoaHbIX.2.O3HaKOMJIEHMEe C TMPOAYKTamMM HepTM, KaMeHHOTO VYIJISI M MPOOYKTaMM UX
rnepepaboTku. 3.00HapyKeHME B KepOCHHE HelpeneNbHbIX coemuHeHuid. 4. O3HakoMyeHMue ¢ obpasuamu
Kay4YyKOB, Pe3VHBI ¥ 300HUTA.

IIpakTuuyeckue pa6oTnl. 1.«O6GHApYsKeHMe yIyiepoa ¥ BOAOPOa B OPraHNMYECKUX BelllecTBax»
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2. «[TonmyuyeHue sTUIEHA U U3yUYEHME €TI0 CBOVICTB»

Tema 4. Cnupmel u ¢peronwl. (6 uacos)

Cnupmot. CoctaB M kjaaccuduKanusl CIUpToB (IO XapakTepy YIJeBOJOPOJHOTO paguKaia U IO0
aTOMHOCTM), HOMeHKJaTypa. M3omepusi cnupToB (TIOJIOSKEHME TUAPOKCUIIBHBIX TPYIIN, MEXKJIacCOBasl,
«YTJIEPOJHOrO CKeJieTar). Pusnuueckye CBOMCTBA CIMPTOB, UX MoydeHue. MekMoJIeKyJIIpHast BOJOPOIHAs
cBsi3b. OCOGEHHOCTM 3JIEKTPOHHOTO CTPOEHMsSI MOJIEKYJI CIMPTOB. XMUMMUUYECKMEe CBOMCTBA CIIMPTOB,
06YCJIOBJIEHHbIE HAJIMYMEM B MOJIEKYJIAX T'MAPOKCOTPYIIN: 0Opa3oBaHMe aJKOTOJISITOB, B3aMMOJENCTBME C
raJIoreHOBOJIOPO/IaMM, MEKMOJIEKYJIIPHAsT ¥ BHYTPM MOJIEKYJIIpHAsT JOeruapartamys, >STepudukaims,
OKMCJIEHMEe U AeruapupoBaHyue crupTtoB. OCOGEHHOCTM CBOVICTB MHOTOATOMHBIX CIMPTOB. KauecTBeHHas
peakiysi Ha MHOTOAaTOMHbIE CHOMPThI. BakHeuive mpeacTaBUTENM CIUPTOB: METAHOJ, 3TaHOJI,
STUJIEHTJIMKOJIb, TiuiepuH. Pusnosornueckoe AeCTBME METAaHOJIA M 3TaHOJa. PaccMOTpeHne MeXaHU3MOB
XUMMWYECKMX PeaKIn.

@Denonvt. CTpoeHue, u3oMepwus, HOMEHKJIATypa GeHOJIOB, uX Gu3nyeckue CBOWCTBA M IOJSIyYEHMeE.
Xummnueckue cBoyctBa ¢peHonoB. KuciotHbie cBolicTBa. B3auMHoe BiMsiHME aTOMOB ¥ TPYIIT B MOJIEKYJIaX
OpraHMyecKMx BelllecTB Ha mnpumepe ¢enona. [lomkoHpeHcaims deHoma ¢ dopManbaerngom.
KauectBennas peakiys Ha peHos. IIpumenenme penosa. MHoroaToMHbie (heHOJIbI.

HOemoHcTpammu. Boeigenenue Bopopoma u3 stuiaoBoro cmupra. CpaBHeHMe CBOWCTB CIMPTOB B
TOMOJIOTMYECKOM psiny (pacTBOPMMOCTh B BOjle, TOpEHMe, B3aMMOJIEVICTBIE C HaTpueM). BaaumopeiicTBue
rymMiepyHa ¢ HatpueM. [losydeHne cioskHBIX 3bupoB. KayecTBeHHas peakiyiss Ha MHOTOATOMHbIE CITMPTBI.
KauectBennas peakimsi Ha deHon (¢ xmopumom skenesa (III), PacrBopumocTs deHona B Bome Iipu
pasnMyHoii TeMiiepatype. BoiTecHeHme deHosa n3 DeHossiTa HATPUS YTOJBHOM KUCIOTOM.

JlaGopaTtopHbie onbIThbl. 1. PacTBopeHie riuiiepuHa B Bofe M peakiusi ero ¢ ruapokcuaom menu (II).
BsaumogeiictBue peHos1a ¢ GPOMHOI BOIOM U C PACTBOPOM IIEIOYUM.

IIpakTyeckue pa6oThl. 3. «CrmUpThI»

Tema 5. Anvdezudet u kemonet. (4 uaca)

Anpgernabl M KeToHbl. Kiaccudwmkaims, cTpoeHue wuX MOJEKYA, WU3OMEPUS ¥ HOMEHKJIATypa.
OcobeHHOCTM CTPOEeHMST KapOOHMJIbHOM TpyIIibl. @usmueckue cBoiCTBa GOpMaabIeruaa 1 ero roMoJoroB.
XuMuueckye CBOMCTBA ajbAErUI0B, 06YyCIOBIEHHbIE HAJIMYMEM B MOJIEKYJIe KapOOHMIbHOM I'PYIINbI aTOMOB
(ruppupoBaHMe, OKMUCIEHME aMMMAYHbIMM pacTBOpamMyu okcumga cepebpa u ruapokcuma memu (ID)).
[IpucoenuHeHne CUHUIBHOM KUCJIOTHI M Oucyabdura HaTpus. KauecTBeHHble peakuyy Ha aabAeTUIbI.
Peakiiua nosmkoHgeHcauuu ¢eHosa ¢ popmanbaernnom. OCoGeHHOCTM CTPOEHUS M XMMMUYECKUX CBOMCTB
KEeTOHOB. B3auMHoe BiMsiHIME aTOMOB B MOJieKyJiax. ['ajioreHupoBaHye aabIeruioB M KETOHOB [0 MOHHOMY
MeXaHu3My Ha cBeTy. KauecTBeHHas1 peakiysi HA METUIKETOHBI.

Hemouncrpamm. Kosnekiys anbaernnos. Peakuus «cepebpsiHoro sepkana». OxkuciaeHne 6eH3anbaeruaa
Ha BO3IyXe.

JlaGopaTopHbie OonbIThL. KauecTBeHHbIE peaklMy Ha ajbAEruibl (C aMMMAYHBIMM PAacTBOpaMM OKCHUIA
cepebpa u ruapokcuaom meau (I1)). Oxkucnenue crimpra B anbaerup,. [losyuenne u cBoMicTBa KapOOHOBBIX
KUCJIOT.

Tema 6. Kap6onoevlie Kucaomest, cnoxcHole 3¢pupst u xcupol. (13 uacos)

Kapb6onossie kucnomut. CtpoeHne MoJIeKyJT KapOOHOBBIX KUCJIOT ¥ KapOOKCUIBHOM TPYIIIbL.
Kinaccudukanmss 1 HoMeHKIaTypa KapOOHOBBIX KUCIOT. Du3nyeckue CBOVCTBA KApOOHOBBIX KUCJIOT U UX
3aBMCUMOCTb OT CTpOeHMs] MosieKy/l. KapOGoHOBbIe KMCJIOTHI B Npupoae. bronornyeckass posib KapOOHOBBIX
kucaor. OOllye CBOMCTBA HEOPraHMYECKMX M OPraHMYecKuX KUCIOT (B3aMMOIENCTBME C MeTasulaMMu,
OKCHIaMM METaJJIOB, OCHOBAHMSMM, COJISIMM). BimsiHMe yriaeBogopogHOro paauKajaa Ha CUIy KapOOHOBOM
KUCAoThl. Peakums stepubukanmm, ycaoBus ee rmnpoBeneHus. OTHOOCHOBHblE ¥ MHOTOOCHOBHbIE,
Helpee/ibHble KApOOHOBBIE KUCJIOThI. OTAeIbHbIE TPEACTABUTEIN KUCIIOT.

Cnoochble 3¢pupst. CTpoeHMe CIIOKHBIX 3GUPOB, M30Mepus (MeXKIacCoBasi U «YTJIEPOJHOTO CKeJieTa).
Homenknarypa cyIoskHbIX 3¢upoB. O6paTMMOCTb peakuuyu 3TepuduKanmum, TUAPOJINU3 CIOKHBIX 3()UPOB.
PaBHOBecue peakiyu: sTepuduKanymu- ruapoan3sa; GakTopbl BAMSIONIME HA TUIPOJINS.

JKupbt - coskHble 3(GUPHI TIMUIEPUHA UM KapOOHOBBIX KUCJIOT. COCTaB M CTPOEHME MOJIEKYJT SKUPOB.
Knaccuduxkanms sxkupoB. OMblIeHNE KUPOB, MOJydYeHre Mblia. MbUla, OOBbSICHEHME MX MOIOIIMX CBOVCTB.
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JKupsl B npupoge. bruonornveckass dbyukims kupoB. [Toustue 06 CMC. O6bsicHeHre MOIOIIMX CBOWCTB
mbiia 1 CMC.

HemoHcTpanuu. XymMuyeckue CBOMCTBA YKCYCHOM UM MypaBbUHOM KUCIOT. Bosronka O6eH301HON
K1cyI0Thl. CBOMCTBA HEIpene/bHOM OJIEMHOBOM KMUCIOTHI. [Tomyyenne ciioxkHoro adupa. Kosnekuus macer.

JIaGopaTopHbIe ONBITBI. PacTBOPUMOCTb KMPOB. [[0Ka3aTeJbCTBO HEIpPene/bHOrO XapaKTepa KUAKOTO
skupa. Ombutenne kupoB. CpaBHeHMe cBoiicTB Mblia 1 CMC.

IIpakTyeckue padornl. 4. «KapOOHOBbIE KUCIOTHI»

Tema 7. Yeneeoowl. (6 uacos)

OrtuMosiorusi HasBaHMS Kiacca. MoOHO-, Au- M moaucaxapuibl. [IpemcraBuTenM Kaskgou TPYIIIHL.
buosornueckast posib yrieBoaoB. MIx 3HaueHMe B KM3HM YeIOBeKa U 00I1eCTBa.

Monocaxapudwt. Ux knaccudukanyst. ['ekcosbl 1 ux npeacraBuTenn. [okosa, ee ¢pusmMyeckme CBOVCTBa,
CTpOeHMe MOJIeKyJ/Ibl. PaBHOBeCHSI B pacTBOpe IJIFOKO3bl. 3aBUMCMMOCTh XMMMUYECKUX CBOMCTB TJTFOKO3bI OT
CcTpoeHMsl MoJeKysbl. BsaumopeiictBue ¢ ruaporcumom wmemu(Il) mpm KoMHaTHOV Temmeparype wu
HarpeBaHuy, STepuduKanusi, peakuus «cepeOpsHOro 3epKaja», rugpupoBaHue. Peakuyy OposkeHMs
TJIIOKO3bI: CIIMPTOBOTO, MOJIOYHOKMCIOro. [roko3a B mpupome.  buosnormueckas posib TJTFOKO3BI.
[TpymeHeHMe TIIOKO3bI Ha OCHOBe ee cBOMCTB. DpyKTosa Kak m3omep raoko3bl. CpaBHEHMSI CTPOEHMUS
MOJIEKYJT ¥ XMUMUUYECKMX CBOMCTB TJIIOKO3bI U QpyKTO3bl. DpyKTO3a B MpUpoe U ee 6MOIOrnyecKas posib.

Hucaxapudvt. CTpoenue, obiiast hopmysia u npencraBurenn. Caxaposa, JaKTo3a, MaJbTO3a, UX CTPOEHME
" 6uosiornyeckast posb. ['maponns mucaxapumoB. [IpoMblillIeHHOE MOJyYeHMe Ccaxapo3bl U3 MPUPOSHOTO
CBIPBSI. Ionucaxapudot. Ob111ast hopMyia ¥ MpenCcTaBUTENN: JEKCTPUHBI Y TJIMKOTeH, KpaxmaJl,
1eJUTIoIo3a  (CpaBHUTEIbHAST XapaKkTepucTuka). Dusmyeckme CBONCTBA TOJMCAXApPUIOB. XUMUUYECKME
CBOJICTBA moJicaxapuaoB. I'maponns nomcaxapumoB. KauecTBenHast peakiysi Ha Kpaxmai. [Tomcaxapuabl
B Mpupoje, ux Gmosiornueckasi posib. [IpvMeHeHne moymMcaxapuaoB Ha OCHOBAaHMM MX CBOWMCTB (BOJIOKHA).
[TousTe 006 WMCKYCCTBEHHBIX BOJIOKHAx. B3auMMomencTBue IeJUTIOIO3bI  C HEOPTaHMYECKUMU U
KapOOHOBBIMM KMCIOTaMM - 06pa3oBaHMe CJIOXKHBIX 3(UPOB.

HemoHcTpanmu. B3anmopeiicTBue roko3bl ¢ ruapokcuaoM menn(Il) 6e3 HarpeBaHus M Ipy HarpeBaHUM.
Peakiust «cepeGpsTHOTO 3epKaja» IJIIOKO3bl. ['MApPOaM3 caxaposbl, HEJUTION03bl M Kpaxmasia. Kosiekuus
BOJIOKOH.

JlabopaTopHbIe ONBITBI. BsaumoneiicTBue TIIOKO3bI ¥ caxaposbl ¢ ruaporeupom  mepu(Il).
BsanmopeiictBie kpaxmasa c momom. O6pasiibl IPUPOIHBIX U MCKYCCTBEHHBIX BOJIOKOH.

IIpakTnyeckue padoTel. 5 «YryIeBOAbI»

Tema 8. Azomocodeprcaujue coedunenus. (12 uacoe)

Amunol. Onpenenenne amuHoB. CTpoeHne ammHoB. Knaccudukaiys, nsomepusi 1 HOMeHK/IaTypa aMMUHOB.
Amudarnueckue u apomaruueckue amuHbl. AHUIMH. [losiyyeHre amMMHOB: JIKMUIMPOBaHME aMMMaKa,
BOCCTAHOBJIEHME HUTpocoenuHeHnin (peakiusi 3uHMHA). DuU3nveckue CBOVWCTBA AMMUHOB. XUMUUYECKUE
CBOJCTBA aMMHOB: B3aMOZENCTBME C KUCJIOTaMMu U Bojou. OCHOBHOCTb aMMHOB. ['OMojormyeckuit psig
apoMaTMUeCKMX aMMHOB. AJIKWJIIMPOBaHME ¥ alWIMpOBaHME aMMHOB. B3auMHoOe BiMsSIHME aTOMOB B
MOJIeKyJIaX Ha IpuMMepe amMMuaka, anndaTuyeckMx M apoMaTMUeCKUX aMMHOB; aHWIMHA, OeH3osa U
HUTPOOEH30J1a. Amunokucnomet. CoCcTaB M CTPOEHME MOJIEKYJT aMUHOKMCIIOT,
m3omepuu. [IBOMCTBEHHOCTh KMCJIOTHO-OCHOBHBIX CBOVMCTB aMMHOKMCJIOT U ee MpUuMHbl. B3aumMopeicTeue
aMMHOKMCJIOT C OCHOBaHMSIMM, OOpa3OBaHME CJOXHBIX 3GUpoB. BsaumopmeicTBue aMUHOKUCIOT C
cuibHBIMM  KucyoTamu. O6pasoBaHMe BHYTPUMMOJIEKYJISIPHBIX —cosel. PeakiiMsi TMOJMKOHAEHCALMMU
aMMWHOKMCJIOT.

benku - mpuponnbie 6uonosmmmepsl. [lenTuaHas rpymnmna aToOMOB U MenTuMAHas CBsi3b. [lenTuabl. benku.
[TepBuyHasi, BTOpMYHAsS ¥ TpPEeTUYHAsI CTPYKTYphbl OeNKOB. XMMMYECKME CBOMCTBa O€JIKOB: TOpeHue,
JIeHaTypauusi, TUIPOJIN3, KaueCTBEHHble peakiuu. buosornveckue GyHkumm O6eyKOoB. 3HaueHUe OesKOB.
YeTBepTuuHast CTPYKTypa O€JIKOB KaK arperaiusi 6eJIKOBbIX M HeOeJTKOBbIX MOJIeKYI. ' 106abHast mpobiema
6enkoBoro ronomaHusi u nytu ee pemeHus. Ilonstme IOHK wu PHK. Ilonstue o wHykieotune,
MMPUMUIVHOBBIX ¥ ITYPUMHOBBIX OCHOBaHMSX. [lepBuuHas, BTOpMuHass M TpeTuuHas cTpykTypbl JTHK.
buonornueckas posb [JHK 1 PHK. I"'ennast uHskeHepust U 6MOTEXHOJIOT S,

HemoucTpanyn. ONbIThl ¢ METU/IAMMHOM: TOpeHMe, 11eJIOuHble CBOMCTBa pacTBopa. Ob6pasoBaHue CoJieli.
BsaumopeiicTBe aHWIMHA C COJITHOM KMUCJIOTOM U € OpomHOM Bomoi. OKpacka TKaHM aHMJIMHOBBIM
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Kpacutesnem. JlokasaTeabCTBO Ha/IMuMsl QYHKIIMOHAJIBbHBIX I'PYII B paCTBOpax aMMHOKMCIIOT. PacTBopeHne
1 ocaxkaeHne 6enkoB. JleHatypaiys 6enkoB. Komekumst « BomokHa».
JlabopaTopHbie ombITbL. 1.06pasilibl CUMHTETMYECKMX BOJIOKOH. 2. PacTBopeHmue O6eJKOB B BoOe.
Koarynsums skenatuHa crimproM. 3.11BeTHble peakuyy 6ekoB. 4.06HapykeHne 6eka B MOJIOKE.
IIpakTHueckue paboThl. 6 A30TCOomepsKallie OpraHnYeCcKue CoeIHeHNUs

Tema 9. buonozuuecku akmueHsle seujecmea. (8 uacoe)

[Tousitne o BurammHax. Mx knaccuduxanms u obosHavenme. [Ipodmiaktuka aBUTaMUHO30B.

[Touatne o QepmeHTax KakK O OMOJIOTMUECKUX KaTajam3aTopax OeyikoBoi mpuponbl. OcobeHHOCTU
CTPOEHMSI M CBOWCTB B CpaBHEHMM C HEOPTaHMUECKMMM KaTajm3aTopaMu. 3HaueHue B OMONIOTUU U
npuMeHeHre B mpombliiieHHocT. Knaccudukamust depmentoB. OCOGEHHOCTM CTPOEHMSI M CBOWCTB
(bepMeHTOB: CeeKTUBHOCTb U 3(PHEKTUBHOCTb.

[ToHaTe o ropMoOHax KakK OMOJIOTMYECKM aKTMBHBIX  BEIECTBAX, BBIMOJHSIONIMX SHIOKPUHHYIO
PETyYJISINN, JKU3HEesTeTbHOCTY OPTaHN3MOB.

[ToHaTue o sekapcTBaX KaK XMMMOTEpANeBTMUECKUX ITpernaparax. ['pyImbl JieKapcTB: CyJibGaMubl,
aHTMOMOTHKY, acTiMpyH. be3onacHble CToco6b! MPUMEHEHUsT JIEKapCTBEHHbBIX GOpM.

IIpakTyeckue pad6orbl. 7. «JleiictBue (QepMeHTOB Ha pasjiuMuHble BellecTBa» 8. «AHanmm3
JIEKapCTBEHHBIX ITPEIapaToB»

YYEBHO-TEMATUYECKWA IJIAH.

10 KJIACC
Ne¢ TEMA KOJIMYECTBO B TOM YUCIJIE
/1 9ACOB TIPAKTUYECKUE | KOHTPOJIbHBIE
PABOTHI PABOTHI
1 BBEIOEHUE 5 - _
2 CTPOEHUE U KJIIACCUDUKAILINS s ) )
OPTAHUYECKUX BELIECTB.
3 XUMUYECKUE PEAKIIUU B 7 ) 1
OPTAHUYECKOW XUMUU
4 VYT TTEBOIOPOIBI
29 2 1
5 CIINPTHI U ®EHOJIBI 6 1
6 ATBIETUOBI U KETOHBI 4
7 KAPBOHOBBIE KMCJIOTHI,
CJIOXKHBIE S®UPHI, KUPEI. 13 1 1
8 VYTJIEBOJIbI
6 1 -
9. A30TCOIEPXKAILIVE COEAVNHEHUS
1 X HAXOXXIEHUE B [TPUPOJIE 12 1 1
10 BUO/TIOT'MYECKUE AKTUBHBIE
OPTAHMUECKUE COEIMHEHNS 8 2 -
11 ITTOBTOPEHUE OCHOBHBIX
BOITPOCOB KYPCA 6 - -
«OPTAHNYECKAS XVIMUS ».
12 PE3EPB CBOBOJHOI'O BPEMEHU
4 - -
BcCEro: 105 8 4
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CogaepskaHue padouei mporpaMmal o xuvnm B 11 kimacce (mpoduIbHbIN
YPOBEHb)

Tema 1.Cmpoenue amoma u nepuoduueckuii 3akou [I.1. Mendeneesa. (10 uac)
Amom-_cnoxcnas uacmuya. SImpo M 3J€KTPOHHAs 000JIOUKA. OJIEKTPOHbI M MPOTOHBI. MUMKpOMUDP U
Makpomup. lyaymsm yacTuil, MUKpOMMpa.

CocmosHue anekmpoHa 8 amome. DIeKTPOHHOe 06J1aKo U opbuTtaib. Popma opburane (s, p, d, f). ['1aBHOe
KBAHTOBOE YMCJIO. OHEpreTuuyeckye ypoBHM UM TMOAYPOBHMU. B3aMMOCBSI3b TJIaBHOTO KBAHTOBOTO UMCJIA,
TUTIOB 1 (GOpPM OpOMTANell M MaKCMMaIbHOTO UMC/Ia 3JIEKTPOHOB Ha TMOLYPOBHSX M yPOBHSX. [IpmHLMIT
[Taynn. DnektpoHHas dopmysia aTOMOB 3JIeMEHTOB. I'paduyeckme 3eKTpOHHbIE (GOPMYJIBI ¥ TTPABUIIO
I'vapa. OnekTpoHHO-Tpadmueckyue GOpPMYJIbl aTOMOB 3JIEMEHTOB. DJIEKTPOHHAs KaaccuuKaiys 3JeMeHTOB
IO CeMelCTBaM.

Banenmmuvle 803MOMCHOCIMU _aMOMO8 _XUMUUECKUX 31eMeHmos. BajeHTHble 3JIeKTpOHbl. BasieHTHbIe
BO3MOXXHOCTM aTOMOB XMMMUYECKMX 3JIEMEHTOB KaK (YHKIMS UX HOPMAJIbHOTO ¥ BO30OYKIEHHOTO
coctostHus. [Ipyrue dakTopbl, onpepesiolye BajJeHTHbIe BO3MOXKHOCTM aTOMOB: HalM4uie HEMOAETEHHBIX
3JIEKTPOHHBIX Map. Hannune cBobogHbix opbuTanei. CpaBHeHMe BaJIEHTHOCTH M CTEIEeHM OKUCJIEHMS.
Ilepuoduueckuti 3axkon _u Ilepuoduueckas cucmema xumuueckux anemenmos JI. U. Mendeneesa.
[TpenmochbutkM OTKPBITMS 3aKOHA: HAKOIUIEHVE (aKTOJIOTMUYECKOrO MaTepuasa, paboThl IMpeAIeCTBEHHMKOB
W. 4. Bepuemnyca, U. B. e6epeitnepa, A. D. Illaukyprya, Ix. A. Hetonennca, JI. FO. Meiiepa, cbesp,
xumnkoB B Kapicpys, smuyHoctHbie kauvectBa [. . MenpeneeBa. Otkpeitie [I. V. MenpaeneeBbIM
nepuoaMueckoro 3akoHa. I[lepasi dbopmynupoBka ero. ['opu3oHTa/sbHAas, BEPTUKAIbHAS M OMaroHaJIbHas
nepuoauueckye 3aBucumocTu. [leprogmueckuit 3aKoH 1 cTpoeHne atoma. Msoromnbsl. CoBpeMeHHOE MTOHSTHIE
XVMMUYECKOTO 3JieMeHTa. 3akKoHoMepHOCTh I'. Mosau. Bropas ¢opmMynnpoBKa meproOgMyecKoro 3aKOHa.
[Teprognueckasi cucrtemMa M CTpoeHMe aroMa. DPU3NMYECKUII CMBICJT TMOPSIKOBOIO HOMEpa 3JIEMEHTOB,
HOMEPOB TpyNIbl ¥ Tmepuona. [IpMuMHbI M3MEHEHUS! MeTUIMYECKMX U HEeMEeTAIMYECKUX CBOVCTB
3JIEMEHTOB B TpyMIax M IMepuojax, B TOM 4Uucae OOJbIIMX M CBepXOOoibImx. TpeTbs (opMyanpoBKa
MePUOIMYECKOTO 3aKOHA. JHAUeHMe MEepUOAMYECKOTO 3aKOHA U MEepPUOANYECKON CUCTEMbI XMMMUYECKUX
anemenToB [I. 1. MeHneneeBa 1151 pa3BUTHS HAYKM ¥ TIOHMMAaHUS XMMUYECKOV KapTUHbI MUpPa.

Tema 2.Cmpoenue seujecmea. (19 uacoe)
Xumuueckas cesasv. EduHnas npupoda xumuueckolu ces3u. VIoHHass Xumuueckasi CBSI3b UM MOHHbIE
KpUCTa/uIMueckue pemretky. KoBaJieHTHass XuMMm4YecKkas CBsI3b M ee KiIacCMbMKauus: 10 MeXaHU3IMY
obpasoBaHus (OOMEHHbIM ¥ [TOHOPHO-AKIENTOPHbBIN), IO 3JEeKTPOOTPULIATEIbBHOCTY (TIOJIIpHAas U
HEIoJIIpHasi), IO CIOCOO0y TepeKpbIBaHUSI 3JIEKTPOHHBIX oOpbuTanen (curmMa M 1K), 1O KPaTHOCTU
(ommMHapHasi, [BOJHAas, TpOMHas, ToONyTOopHas). IloJIpHOCTH CBSI3M U TIOJIIPHOCTb  MOJIEKYJIBI.
Kpucrammyeckne pemieTky IJisi BEIIECTB C 9TOV CBS3bIO: aTOMHAsi M MOJIEKYJISIpHas. MeTamdyeckast
XUMMUecKasl CBsI3b ¥ MeTajuiMueckasi KpycTajyimyeckas pelietka. BogopomHas cBsI3b: MeXXMOJIEKYIISIpHAsT U
BHYTPUMOJIEKYJISIpHasi. MexaHn3M 06pa3soBaHMsT 9TOV CBSI3M U ee 3HaueHue. VIoHHas CBSI3b KaK IpeesIbHbIN
Cy4vail KOBAJIEHTHOM TOJIIPHOM CBSI3Y; Iepexoj OJHOT'O BMIa CBSI3U B APYroi; pa3Hble BUIbI CBsI3eil B
OJTHOM BellIeCTBeE.
Ceolicmea K0O8ANEHMHOU _XUMUYECKOU _CB853U. HacpimaemocTb, IMOJMSPU3YyEMOCTb, HAIPaBJIEHHOCTb.
['eomeTpust MOJIEKYI.
T'ubpudusayusa opbumaneti u 2eomempus MOJAeKyJl.
Sp° - rMGpPUAM3ALYS Y AJIKAHOB, BOIbI, aMMIAKa, a/IMa3a.
Sp* - IUGPUAM3ALMS Y COENVHEHNIT 60Da, a/IKEHOB, APEHOB, IMEHOB, rpaduTa.
Sp - TMOpPUAM3aLMS Y COeIMHEHMIA OepUsIInsI, aIKWHOB, KapOuHa. ['eoMeTpust MOJIeEKY/T Ha3BaHHBIX BEIECTB.
Hucnepchble cucmemvbl. TloHsaTue o gucnepcHbIX cucremax. [ucrepcuoHHas cpema M aucrnepcHas ¢asa.
IleBSITh TUIIOB CUCTEM M MX 3HAUEHME B MPUPOMAE U KU3HM uejioBeKa. [lycrmepcHasi cucteMa C SKUIKOM
cpefioi: B3BeCH, KOJUTIOMAHbIE CUCTEMBI, UX Kiaaccupurarms. 3omm u remm. dbdert Tunnpans. Koarysmms.
Cunepesnc. MoJiekyIsIpHbIE ¥ UICTUHHbBIE PACTBOPBI.
Teopus cmpoenus xumuueckux snemenmos A. M. bymneposa. Ilpennochiiky CO3maHUsI TEOPUYM CTPOEHMUS :
paboter mpenmiectBeHHukoB (K. b. Tioma, @®. Beénep, II. ®. Kepap, ®. A. Kekyne), cbesq
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ecrectBoucnbitatenern B llmenepe, mmyHocTHble KauectBa A. M. BytiepoBa. OCHOBHbIE TOJIOSKEHMS
COBpPEMEHHOM Teopumu CTpoeHMsl. Buapl wm3omepmm. M3omepusi B HeopraHmyeckom xumun. BaammHoe
BJIMSIHME aTOMOB B MOJIEKyJIaX OpraHMUYeCKMX M HeopraHuueckux BellecTB. OCHOBHbIe HampaBJeHMUS
pPasBUTHSI TEOPUM CTPOEHMS - 3aBMCUMMOCTDH CBOJCTB BeIECTB HE TOJIBKO OT XMMMUYECKOTO, HO M OT UX
9JIEKTPOHHOTO ¥  TPOCTPAHCTBEHHOTO  CTpPOeHMs. VHIOYKIMOHHBI ¥  Me30MepHbII  3Gh(eKTbI.
CrepeoperyJsipHOCTb.

Luanekmuueckue ocHosvl 06uHOCMU 08yx 8edyulux meoputi xumuu. JIyanekTudeckre OCHOBBI OOIIHOCTU
teopun nepuoauuHocTy . Y. MengeneeBa u teopun crpoenuss A. M. BytiiepoBa B craHoBieHuy (paboThbl
MpeAIIeCTBeHHMKOB, HaKoIUleHue (aKToB, ydacTMe B Cbhe3llaX, PYCCKUIA MEHTAINTET), IpencKasaHuu
(HOBBIX 271eMeHTOB- Ga, Se, Ge 1 HOBBIX BELLIECTB - M300yTaHa) 1 pasBUTUM (TpU HOPMYJIUPOBKHA).
ITonumepot _opeavuueckue u Heopeanuueckue. OcHoBHbIe TMOHSATUS xumuu BMC: CcTpyKTypHOe 3BEHO,
CTeleHb ToJMMepU3aluy, MoJiekyyaspHas wmacca. Crnocobel mnonaydyeHusi noaumepoB.  Peakuym
nonauMepu3anumu 1 noymkKoHAeHcanyyu. CTpoeHMe IOJIMMEPOB: TreomeTpuyeckas ¢Gopma MaKpOMOJEKYJI,
KPUCTA/UIMYHOCTh U aMOp(HOCTb, CTepeoperyasipHOCTb. [losmmepbl opraHmyeckue ¥ HeoOpraHuMueckue.
Kayuyku. [Tnactmaccel. BosokHa. buonosmimepsi: 6€JIKM 1 HyKJIEMHOBBIE KUCJIOTHI.

HJemoHcTpamuu. Mopen KpUCTA/UIMYECKUX PEIIETOK BelIeCTB C PasIMUYHbIM TUIIOM CBsizeir. Mopgenu
MOJIEKYJT pa3/iM4Hoi reomerpun. Kpucraumdeckne pemétky aamasa U rpadura. OO6pasipl pasaIMyHbIX
cucreM c kuakon cpemoni. Koarynsimsa. Cunepesuc. dddexr Tunnmans. Mogenay M3oMepoB CTPYKTYPHOM U
MpoCcTpaHCTBeHHOM um3oMmepun. CBoricTtBa Tosyosa. Kosutekumst 1actMacc ¥ BOJIOKOH.  OO6pasiibl
HeopraHMyecKux IMojmMMepoB: cepbl. Ilnactmuueckon, docdhopa KpacHoro, kBapua u Aap. Mogenu Mosekys
6enkos u JHK.

JlabopaTopHbIie onbIThl. 1. CBOJICTBa I'MAPOKCHUIOB 3JIEMEHTOB 3 nepuona. 2. O3HakomIeHMe ¢ o6pasiammu
MJIACTMACC, BOJIOKOH, HEOPTaHNYECKNX ITOJIMMEPOB.

IIpakTHyeckas pa6ora 1. «ITonyuenne, cobupanmue rasoB»

Tema 3 Xumuueckue peakuuu. (25 uac)
Knaccupuxkauus xumuueckux peakuyuil 8 opzanuueckoll u Heopzanuueckou xumuu. TToOHSITHE O XUMUYECKON
peaxkiuu, e€ OTyInuMe OT sepHoi peakuuy. Peakuyy aymoTponusaumuy 1 usoMmepusaumn. Peakunm, upyiiye
C M3MEHEeHMEeM COCTaBa BEIeCTBA: IO UYMCIy M XapaKTepy pearMpyrolmMx ¥ OOpasyroIIMXCcsl BEIIecTB
(pasyioskeHMsI, 3aMellleHnss, oOMeHa, coeguHeHus); 1Mo u3meHenuto cremnenenn okuciaenust (OBP u e OBP);
1o TeruioBomy 3¢ @ekTy (3K30- U s3HAOTEpMMUUECKMe); MO (asze (roMo- U TeTeporeHHbIe); MO0 HAIPaBJIEHUIO
(obpaTtumbie 1 HeoOpaTUMble); TIO MCIOJIb30BAHUIO KaTaam3aTopa (KaTaauTUyecKue U HeKaTaIUTUIEeCKue);
110 MeXaHu3My (paJyKaJbHbIE U MOHHBIE); TIO BUIY SHEPTUM, MHUIIMUPYIOIIEN peakuuio ((hOoToXuMmUUecKue,
pafiallOHHbIE, 3JIEKTPOXMMUYECKME, TEPMOXUMUYECKHUE).
BeposmHocmb _npomekanus xumuueckux peakyul. 3aKOH COXpaHeHMsS] SHepruu. BHYTpeHHssI 3Heprus
peakumit. TertoBon sdpdert. Tepmoxummyeckme ypaBHeHust. Temora obpasoBanus. 3akoH I'. U. T'ecca.
OHTponys. Bo3MOKHOCTb NMpOTeKaHMs peaKlyii B 3aBUCUMOCTY OT M3MEHEHMSI SHePTUM Y SHTPOIINM.
Ckopocmb_xumuueckux peakyui. Dakmopwl, srusowue Ha ckopocmsv peakyui.  TIoHSTME O CKOPOCTMU.
CKOpOCTb TOMO- M TEeTEepOreHHOV peakimit. JDHeprus akTuBauyyu. DakToOpbl, BIMSIONIME Ha CKOPOCTh
peakIuii: IpUpojia pearnpyroinx BellecTB, KaTajJn3aTopbl, TeMieparypa, KoHileHTpauusi. Katanus romo- u
TeTEePOTeHHbIN, UX MeXaHu3Mbl. DepMeHTbl, MX CpaBHEHME C HEOPraHMYECKUMM KaTaM3aTOpaMu.
Nurnbutops! 1 Katamutudeckue sabl. [loBepXHOCTh COMPUKOCHOBEHMSI pearupyoimX BelecTB.
Xumuueckoe _pasHosgecue. [ToHaTne o XMMMYECKOM paBHOBecuM. PaBHOBeCHbIe KOHIIEHTPAINMA.
HuHamuyHocTh paBHOBecusi. KoHcrtaHTa paBHOBecus. DakTopbl, BAMSIONIME HA CMelleHMe pPaBHOBECHUS:
KOHIIeHTpalus, nasjeHne, remneparypa. [Ipuniumn Jle [laTesnbe.
OxkucnumenvHo-eoccmanosumenvhovle peakyuu(OBP). Crenenb okucienus. Knaccudbuxaumsi peakumini B
cBete ayiekTpoHHOM Teopun. OcHoBHble moHsATMS OBP. Metonsr cocraBnenus ypaBHenuin OBP: merton
3JIEKTPOHHOT0 H6asiaHca, MeToy, roaypeakumit. BiusHue cpensl Ha npotekane OBP. Knaccndukaims OBP.
OBP B oprannueckoy XumMuu.
Inexkmponumuueckas _ duccoyuayus.  (3./1.) OJIEKTPOJUTBI UM HEJIeKTpoJUThl.  MexaHu3sm
3JIEKTPOJIUTUUECKON AMCCOIMALNM C Pa3IMUHbIM BuIoM cBsi3u. CBOMCTBAa KaTMOHOB ¥ aHMOHOB. KMc/IOTHI,
comu, ocHoBaHus B cBere O.[I. Crenenb O.[.M e€ 3aBUCMMOCTb OT IIPUPOIbI JIEKTPOIUTA U €ro
KoHIeHTpaiun. Koncranra guccoumarimm. Crynenuaras auccoumaivs. CBOMCTBA paCTBOPOB 3JIEKTPOJIUTOB.
Bodopooduetii nokazamens. yviccornmanys Bogabl. KoHcranTa eé gucconnanym. loHHOe Mpou3BeneHe BOIbl,
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Bogoponubiii mokaszatenib - pH. Cpenbl BOAHBIX pPacTBOPOB 3JIEKTPOJMUTOB. 3HAUeHME BOJOPOIHOTO
MOKAa3aTesIs /IS XMMUYECKUX Y OMOIOrMYeCKMX IPOIIeCCOB.

T'udponus. Tlonsitne rumponusa. ['maposns opraHMueckux M HeOPraHUUYECKUX BelecTB (TajioreHaTKaHOoB,
CJIOKHBIX 3(pUpOB, yriaeBoaoB, 6eakoB, AT®) u ero suauenne. ['ugponms conen - Tpu crydas. CTymeHUaTbIn
ruaposn3. Heobpatumbiit ruaposnns. [TIpaktnueckoe 3HaueHme rugposmsa. K

HemoHncTpanuu. [TpeBpaiiienne kpacHoro docdopa B Gesiblif; KMcaopoaa B 030H. [loyueHne Kuciopoaa us
rmepoKkcuaa Bogopona, Boael. leruapararus staHona. Lemouka: P--- P,Os -—- HsPOy; cBoiicTBa yKCyCHOIM
KMCJIOTBI; TIPU3HAaKY HEOOpaTMMOCTM peaKkIyii; CBOMCTBA META/UIOB, OKMCJIEHME aIbJeruaa B KUCIOTY U
criMpTa B anmbaerup. Peakiuy ropeHwusi, 9K30TepMuueckue peakinuyu (obecliBeunBaHUEe OPOMHOV BOIbI U
nepMaHraHaTa Kajausi 3TWIEHOM, raileHue MU3BeCTM M Jp.) U IHAOTepMMUecKkue peakuuy (pasjioskeHue
KaJIMAHOM CeJIUTPbI, OMXpoMaTa Kajaus. B3auMomeicTBue LIMHKA C PAaCTBOPaMM CEPHOM M COJITHOM KUCJIOT
P Pa3IMYHBIX TEMIIEPATypaxX ¥ KOHIEHTPAIMU COJISTHOM KMCJIOTHI; pasjiosKeHMe TIePOKCHUIa BOAOPOIa TIpK
nomoriy okcuaa maprauia (IV), katansassl ceiporo Msica u kaprodessi. BsaumoaeiicTBme 1IMHKaA Pas3anyHON
MMOBEPXHOCTH (TIOPOILIKA, MbUIM, TPaHyJI) C KUCIO0TON. Momenb «kumsiero» cjiost. CMmelleHne paBHOBECHS B
cucreme Fe**+3CNS'= Fe(CNS)s; oMblieHMe SKUpOB; peakuyy srepudurammi. 3aBucumocts cremnery 9.1
YKCYCHOM KUCJIOTbI OT pasbaByieHus. CpaBHeHMe CBOMCTB DPAaCTBOPOB CEPHOM M CEPHUCTOM KUCJIOT;
MYPaBbMHOM M YKCYCHOM KUCJOT, ruapokcuma ymtust. Kamus m Hatpusi. IHAMKATOpPbI M M3MEHEHMue UX
OKpacky B pas/iMUHbIX cpefax. VIHaMKaTOpHas 6ymara 1 e€ MCIoJib30BaHue [Jisg onpeneneHus pH ciroHbI,
SKeJTyIOYHOTO COKa, APYTMX COKOB opraHusma 4vesioBeka. CepHOKMCIbIA M (epMEHTaTUBHbBIN TUIPOJIN3
yryieBonoB. ['Maponns KapOboHATOB, Cy/ab(}aTOB, CMIMKATOB ILEJOYHBIX METa/IJIOB; HUTPATOB LIMHKA WMJIU
cuna (II). 'moposms kap6uma KaabLys.

JlabopaTtopHbie onbIThl. 1.[lonyueHne KucjIopoga pasioskeHMeM TEepOKCHIAa BOAOPOAA M IepMaHraHaTa
kamst. 2.Peakiun, uaymme ¢ o6pa3oBaHMeM OCafKa. Ta3a, BOMbBI JJISI HEOPTaHMYECKMX W OPTraHUMYEeCKUX
kucaor.3.Mcnosnb3oBanne MHAMKATOPHOM Oymaru [jsi omnpepeneHuss pH CIlOHBI, >KeyAOYHOrO COKa.
4.PasnuyHble CJIyyay IMIpoJin3a COen.

IIpakTuueckast padora 2 CKOpOCTb XMMUYECKUX PeaKIyil, XMMIUEeCKOe paBHOBECHE

3. CpaBHeHMe CBOVCTB HEOPraHMUYECKUX UM OPraHMYeCcKuX coenvHeHui. 4. PellleHne sKCIepyMMeHTaTbHbIX
3amau 1o Teme «['maposms».

Tema 4. Bewiecmea u ux ceoiicmea. (32 uaca)

Knaccupuxauus neopzanuueckux sewecms. ITpocTbie U ciiokHbIE BelrecTBa. OKCUABI, X KaaccubuUKaImsl.
I'mopokcuabl  (OCHOBaHMUS, KUCJIOPOJAHBbIE KUCIAOTbI, AMdoTepHble TUAPOKCUABI). Kuciorel, wux
kinaccuduranms. OcHoBauus ,mx Kiaccudukanys. Comu cpeHme, KUC/Ible, OCHOBHbIE Y KOMIIJIEKCHBIE.
Knaccupuxkayus opeanuueckux geujecme _ YTJIEBOAOPOABI M KjaaccudUKAIMs BELIeCTB B 3aBUCUMOCTYU OT
CTpPOeHMsI yIJIepomHOM menu (amibaTuyeckue M IUKIMYECKMe) M OT KPaTHOCTU CBsi3ell (IIpelesibHble U
HemnpenenbHbie). ['omosiormueckuit psa. ITpousBomHbie yrieBOAOPOOOB: rajJoreHaJKaHbl, CIIUPTbI, (HEHOJIbI,
aJbJAETUIbl ¥ KETOHbI, KapOOHOBBIE KUCJIOTHI, NMPOCTbIE U CJOKHbIE 3(PUPbI, HUTPOCOEIMHEHMS, aMUHBI,
aMMUHOKMCJIOTBI.

Memannot. [TonoskeHne MeTa/VIOB B TIEPUOAMNYECKONM CUCTEME U CTPOEHME X aTOMOB. IIpocThie BellecTBa-
MEeTa/UTbl: CTPOEHME KPUCTAIJIOB M MeTauTMueckass Xumuueckas cBsi3b. Astorporusi. Ob6mme pusndeckne
CBOMCTBAa METAJUIOB M BOCCTAaHOBUTE/IbHbIE CBOMCTBA MX: B3aMMOIENCTBME C HeMeTa/ulaMu (KUCIOPOAOM,
rajioreHaMy, Cepoi, a30oTOM, BOJIOPOJIOM), C BOMOI, KMCJIOTaMM, pPacTBOpaMM COJIEM, OpPraHUMYECKUMU
BellleCTBaMM (CIMPTaMM, TajloTeHaJIKaHamy, GEeHOJIOM, KuJITaMu), co mesodamu. OKCUIbI U TUAPOKCHUIIbI
MEeTaJUIOB. 3aBUCMMOCTb CBOVCTB 3TUX COEIVMHEHMI OT CTEIeHel OKMCJIEHUSI MEeTa/IJIOB. 3HaUeH)e MEeTaJIJIOB
B IIPUPOJIE U JKU3HU OPTraHMU3MOB.

Kopposua memannoe. ITousiTe Koppos3uu. Xumuueckas KOppo3us. DJIEKTPOXMMMUUECKas KOppo3us.
Croco6bI 321U Thl METAJVIOB OT KOPPO3UM.

O6ime croco6sl MOTYyUYeHUsT MeTa/IJIOB. MeTa/utbl B MpUpPOAe. METAJUTYPTUSI I €e BUIbL: MUPO- U TUAPO-
3JIEKTPOMETAJLTYPrysl. DJIEKTPOJIN3 PACIJIaBOB ¥ PaCTBOPOB COeIMHEHMII METAJVIOB U €r0 3HauyeHue.
Hememasnnsi. [TonoskeHne HeMETA/JIOB B MEPUOANYECKOM CUCTEMe, CTpPOeHMe UX aTOMOB.
OJIeKTPOOTPUIIATENIbHOCTh. VHepTHble Tasbl. [IBOMCTBEHHOE TIIOJIOKEHME BOJOpOAAa B IEepPUOANYECKON
cucteme. Hemerasel - TpocThle BeliecTBa. ATOMHOE UM MOJIEKYJIIPHOE CTpPOeHMe UX. AJUIOTPONuS.
XuMuueckue CBOMCTBAa HeMeTa/uioB. OKUC/INTe/bHbIE CBOMCTBA: B3aMMOJENCTBME C MeTa/IaMy,
BOJIOPOJIOM, Me€Hee 3JIeKTPOOTPHUIIATE/IbHBIMY HEMeTa/UIaMM, HEKOTOPbIMM CJIOKHBIMM  BEIeCTBAMM.
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BoccraHoBuTeIbHBIE CBOMCTBA HEMETA/VIOB B peakiusiX co GTOPOM, KMCIOPOAOM, CJIOKHBIMU BellleCTBaMM-
OKUCIUTENSIMU (A30THOM M CEepHOM KUCJIOTaMu U Ip.). BomopomHbie coenuHenuss HemeTa/ioB. [lomyyeHne
UX CUHTEe30M U KOCBeHHO. CTpoeHMe MOJIEKYJ U KPUCTALIOB 3TUX coenvHeHui. Dusmyeckue CBOVCTBA.
OTHomreHne K Bone. Vi3sMeHeHMe KMCIOTHO-OCHOBHBIX CBOVICTB B Tiepuogax u rpymnmnax Heconeo6pasytoiye
" coJieobpasytorye okcuabl. KuciopogHbie KMCIOThI. Vi3MeHeHe KMCIOTHBIX CBOMCTB BBICIIMX OKCUIOB U
TMAPOKCUIOB HEMETA/UIOB B MEpUOAAX M TpyMiaxX. 3aBUCUMOCTb CBOMCTB KUCJIOT OT CTEIeHU OKMUCJIEHWUS
HeMeTaJlIa.

Kucnomst opzanuueckue u Heopzanuueckue. KucaoTel B cBeTe IMPOTOIUTHYECKON Teopuy. CoMpssKeHHbIE
KMCJIOTHO-OCHOBHbBIE Mapbl. Kiaccudukaims opraHMyecknx M HeopraHumdeckux Kuciaot. OOIme cBOMCTBa
KNUCJIOT: B3aMMOJIE/ICTBME OPraHUMYEeCKMX M HEOPraHMYeCKUX KUCIOT C MeTa/laMM, OCHOBHBIMM W
aM(GOTEepHBIMU OKCUAAMM M TUAPOKCUIAMMU, C COJSIMM, OOpasoBaHMe CJIOXKHBIX 3¢upoB. OcoGEHHOCTU
CBOJICTB KOHIIEHTPMPOBAHHO CEPHOV U a30THOM KUIOT. OCOGEHHOCTM CBOMCTB YKCYCHOM M MYypaBbUHONI
KUCJIOT.

OcHosaHus _opeaHuueckue U _HeopeaHuyecKue. OcHOBaHMsSI B CBeTe IPOTOJUTUYECKON TEOPUN.
Knaccudukaiysg opraHMyeckux U HEOPraHMUYeCKMX OCHOBaHMI. XMMMUYECKMe CBOMCTBa IIeJIoYel U
HepacTBOpPMMbIX OcCHOBaHMI. CBOMCTBA OGECKMCIOPOAHBIX OCHOBAHMI: aMMMaka M aMUHOB. B3zammHoe
BJIMSIHME aTOMOB B MOJIEKYJTYy aHWJIMHA.

AmpomepHble opzaHuueckue U HeopzaHuueckue coeduHeHus. AmdoTepHble COeIVMHEHUS B CBETe
MPOTOJINTUYECKOM  Teopun. AMGOTEPHOCTb OKCHMIAOB ¥ TUAPOKCUIOB IEPEXONHBIX METaJUIOB:
B3aMMO/IE/ICTBYE C KUCIOTAMU U ILI€JIOUaMIMA.

ITonsamue o komnnekcHbix coeduHenusix. Komrekcoobpa3oBaTesb, JUTaHAbI, KOOPAMHAIIMOHHOE YMCIIO,
BHYTpeHHSIT cdepa, BHelmHssT cdepa. HomeHknaTypa HaHHBIX coeguHeHMil. [Ipumepbl coemyiHEHWI.
AMbOTepHOCTb AMMHOKNUCIIOT: B3aMMOAENCTBYE aMUHOKMCJIOT CO IIIeJIOYaMM, KUCJIOTaMM, CIIMPTaMu, APYT C
opyrom (o6pasoBaHye MOJUIENTHIOB), 06pa3oBaHie BHYTPEHHEN coyv (OUIIOJISIPHOTO VIOHA).
Tenemuueckas c8a3b _mexncdy KIACCAMU _OP2aHUYECKUX U HeopzdHuueckux coeduHeHuli. TloHsTe O
TEeHeTUYECKO! CBSI3M U Te€HETUYECKMX DPSIaX B HEOPraHMYECKOM M OpraHMueckoy XumMuu. ['eHeTmdeckue
psAnbl MeTasia (Ha mpuMepe KasbIiMsl M sKejie3a), HemMeTa/la (Cepbl M KpPeMHMST), TepeXoJHOTO 3JjieMeHTa
(umHKa). ['eHeTMUeCcKMe pSABI M TEHETHYECKasl CBSI3b B OPraHMUYECKOM XUMUU (COeOVHEHMS JBYXaTOMHOIO
yriepoza). EnMHCcTBO Mupa BelecTs.

Hemonctpanuu. Komnekuust «Kiaccudukanms HeopraHMyeCKux BelecTB» M oOpasiibl MpencTaBuTesnen
kinaccoB. Komnekmus «Knaccudukamysi opraHMyeckux BeIEeCTB» M 0Opaslbl MPeNCTaBUTEJEN KJIaCCOB.
Mopeny KpUCTAUTMUYECKUX PEIIETOK MeTalIoB. Koyiekuysi MeTa/uioB C  pasHbIMM  (PU3MUYeCKUMM
CBOVICTBaMM. B3aumopencTBue JUTHUSI, HaTPUsI, MarHusl M Kejiesa C KUCJIOPOAOM; IIEJOUYHBIX METAJIJIOB C
BOJIOI, criupTaMi, (eHOJIOM; IIMHKA C paCTBOPAMM COJISTHOM M CEPHO KUCJIOT; HATPUSI C CEPO; aTFOMUHUS C
OIOM; 3Kejie3a C PacTBOPOM MEIHOrO KYyIopoca; aJlOMUHMS C pacTBOpoM eakoro Harpa. OKcuabl u
IUAPOKCHUIbI xpoMa. Kopposusi MeTaylsioB B 3aBUCMMOCTM OT YCJIOBUI. 3alllMTa META/IJIOB OT KOPPO3UM:
00pasibl «HEepsKaBeeK», 3allMTHbIX MOKpbITHIA. Kosutekuusi pyna. OaeKTposm3 pacTBOpPoB cojier. Momenu
KPUCTQ/UIMYECKUX peIIeToK Jonaa, anmasa, rpadura. Asutorporus Gocdopa, cepbl, KuUCIOpOAa.
BsaumopeiicTBie Bomopoma C KUCJIOPOAOM; CypbMbl C XJOpPOM; HATpuUsl C MOAOM; XJOpa C PacTBOPOM
OpomMuaa Kaiusl; XJIOPHOW M CEPOBOAOPOIHONM BOIbI; ObeclBeuMBaHME OPOMHOM BOIbI STUJIIEHOM WJIU
atetwieHoM. [TomydeHne ¥ CBOMCTBA XJIOPOBOAOPOMA, COSTHOM KMUCJIOTHI M ammuaka. CBOMCTBA COJISTHOM,
pa3baBIEHHOM CEepHOM M YKCYCHOM KHUCJIOT. B3aMMomeincTBue KOHIEHTPUPOBAHHBIX CEPHOM, a30THON
KUCJIOT ¥ pa3baBjeHHOM a30THOM KUCJIOThI C Menbio. Peakumsi «cepebpssHOTO 3epKaja» IJIsSi MypaBbUHON
KMCJIOThI. B3aumMopeiicTBie pacTBOpa r’MIpOKCUAA HATPUSI C KUCIOTHBIMM OKcuaamu (okcumom docdopa V),
aMmdoTepHBIMM THUAPOKCUAAMM (TMAPOKCUIOM IIMHKA). B3auMopencTBue amMMmaka C XJIOPOBOAOPOIOM U
BOJOM. AHAQJIOrMYHO [JIsI MeTwiaMuHa. B3aumoneicTBue aMMHOKMCIOT C KUCJIOTaMM ¥ IIeJOYaMMu.
OcyiecTBiieHne TIpeBpallleHni1 peakumii. [TosyueHe KOMITJIEKCHBIX COeIMHEHMN.

JlabopaTopHbie onbIThbI. O3HaKOMJIEHME C 0O6pa3iiamMy IIpeICTaBUTeIel KIIaCCOB HEOPTaHMUECKUX BEIleCTB.
OsHakowmsieHMe C oOpasiaMy IIpeACTaBUTeNe KJIACCOB OpraHmyeckux BellecTB. (O3HakKOMJIEHME C
Koyuteknyeit pyd. CpaBHEHME CBOMCTB KpPeMHMEBOM, (GOCHOPHONM, CEpHOM U XJIOPHOM KUCJIOT; CEPHUCTON U
CEpHOI KUCJIOT; a30TUCTOM M a30THOM KucaoT. CBOMCTBA COJSTHOM, cepHOM (pa3baBieHHOI) M YKCYCHOM
KucaoT. B3aumogeiictBue rugpokcuaa HaTpusi ¢ consimu (cysibdarom meau (II) u xmopuaom amMmoOHMS).
Pasnoxkenne rugpokcuaa menn. Iloyuenme u ampoTrepHble CBOVICTBA TMAPOKCHIA aTFOMUHMS.
IIpakTnueckas pabora 5. PelieHne skcriepMMeHTaIbHbIX 3a7a4 [T0 HEOPraHNYECKON XUMUM
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6. Perienne skcrepyMeHTaNbHBIX 337au MO0 OpraHnveckon xummn 7. ['eHeTMueckast CBSI3b MEXIY Kjaccamu
HEOpraHMYyecKMX 1 OpraHnvYeCcKuX BeIecTB

Tema 5 .Xumus u o6wecmeo (8 uacos)
Xumus _u npoussodcmeo.  XyMuueckasi IPOMBIIUIEHHOCTb ¥ Xumudeckue TtexHosoruu. Cbipbe st
XMMMUYECKOM IPOMBIIUIEHHOCTY. Boja B XMMMYECKOM IPOMBIIUIEHHOCTU. JDHEPrus s XUMUYECKOro
Mpou3BoACcTBa. HayuHble MPUHIMITBI XMMUYECKOTO MTPOM3BO/CTBA. 3allUTa OKPY KaIOIIel Cpeabl M OXpaHa
Tpyma IpU XUMMUUYECKOM mpousBoacTBe. OCHOBHBIE CTaAuM XMMMUYECKOro mpousBoactBa. CpaBHeHMe
MPOM3BOICTBA aMMMaKa U MeTaHoJIa.
Xumus_cenvckoe Xxo3sticmeo.  XMMMU3alysl CeIbCKOTO XO3SIACTBA M ee HallpaBjieHus. PacTeHust M mouBa,
nouBeHHbI norsomaronmii kommieke (IMTIK). Yoobpenust n ux knaccuduramnysa. XuMmudyeckne CpeacTBa
3ammThl pactennii. OTpuaTeIbHbIe TIOC/IEICTBYUS IPUMEHEeHMs TeCTUIIMAOB U 60pbba ¢ HUMU. XUMMU3ALIMS
SKMBOTHOBOJICTBA.
Xumus u sxonozus. XUMMUUECKOe 3arpsisHeHue oKpyskaroiei cpenbl. OxpaHa ruapocdepbl OT XMMUUECKOTO
3arpssHeHusi. OxpaHa TOYBBI OT XMMMUeCKOro 3arpsisHeHus. OxpaHa aTMocdepbl OT XUMUYECKOTO
sarpssHeHusi. OxpaHa duiopbl M (ayHbl OT XMMWYECKOrO 3arpsi3HeHus. buorexHojorusi M TreHHas
MUH)XeHepus.
Xumus u nogcedHesHds Hcu3Hb uenosekd. JlomariHsas arnrTeka. Motoiye n uncrtsime cpeacrea. Cpencrea
60pbOBI C OBLITOBBIMYM HaceKOMbIMM. CpefcTBa JIMUHOM IUTMEHbBI ¥ KOCMETUKU. XMust U rmira. MapkupoBka
YIIaKOBOK IIMILEBBIX ¥ TUIMEHMYECKUX MPOIYKTOB M YMEHMEe MX UUTaThb. DKOJIOTUS SKUIMIIA. XUMUS U
reHeTHKa YeJIOBeKa.
HemoHcTpamuu. Monenu NTpPOM3BOACTBA CEPHOM KUCAOThI M amMMuaka. Kosutekius yaoOpeHui u
nectuuyaoB. O6pasibl CPefCcTB ObITOBOM XUMUK U JIEKAPCTBEHHbIX ITPenapaToB.
JlabopaTtopHble ombITbl. O3HaKOMJIEHME C KOJUIEKLMeN ymoopeHuit u mnectuuumoB. OsHakoOMIEHME C
0b6pasiamMy CpeCcTB OBITOBOM XMMMUM U JIEKAPCTBEHHBIX MPeIapaToB.

YUYEBHO-TEMATUYECKUI ITJIAH

11 KJ1ACC
Ne¢ TEMA KOJIMYECTBO B TOM UUCIJIE
/n 1ACOB ITPAKTUYECKUE CAMOCTOSITEJIbHBIE
PABOTbI PABOTBI
1 CTPOEHUE ATOMA u 10 1
[IEPMOINYECKUIM  3AKOH
.. MEHIEJIEEBA
2 CTPOEHUE BEILIECTBA 19 1 1
3 XUMUNYECKUE PEAKIIUU 25 3 1
4 BEIIIECTBA u nx 32 3 1
CBOWCTBA
5 XVMUS U OBLLIECTBO 8 - -
6 [IOBTOPEHVME OCHOBHbBIX 8 - -
BOITPOCOB KVYPCA OBILEN
XUMUU
BCEro: 102 7 4
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KPUTEPUU OLIEHVBAHNSA

Marepuasa 70t
TTOMYIIEHbI
CYIIeCTBEHHbIE
OIINOKIA, KOTOpbIE

odopmieHny paboThl, B
COBJTIOfIeHNM TTPaBIIT
TeXHUKYU 6e30MacHOCTH
pu pabore ¢

OLINOOK

¥ 060pymOBaHus, B
OOBSICHEHUU U
BbIBOJAX.

Onenka
YMmeHue peniathb
Teoperyuecke DKCcHepuMeHTa/TbHbIE MMCbMEHHBIX Vmenue pemratb pacueTHBIe
g SHAHMS YMeHUSI CaMOCTOSITE/TBHBIX 3KCIIEPUMEHTAIbHbIE saaun
= M KOHTPOJIBHBIX 3ajaun.
= pa6or.
)

5 1. OtBer mnonubii u | 1. Pabota BbimosHeHa 1. OTBeT MoJHBIN U 1. [IpaBunabHo | B JIOTMYECKOM
MIPaBUJIbHBIN Ha | MOJIHOCTBIO U MTPaBWJIbHBI, COCTaBJIEH IJIaH | PacCy’>KOeHuu U
OCHOBAaHMM U3YYEHHOTO | MPaBWJIbHO, CHEJTaHbI BO3MOYKHA peleHus. pelleHnmn HET
Marepuana. MIpaBUIbHbIE HeCyIleCTBeHHAs 2. IMpaBwibHO | ommMbGOK,  3amava
2. MaTepuasn u3okeH B | HaGIIOAeHNS U onmoKa. OCYIIIECTBJIEH  TMOAOOp | pellleHa
oIpeieJIeHHOM BBIBOJIbI. XUMUYECKMX PEAKTUBOB | palyOHaIbHBIM
JIOTMYECKO 2. OKRCiepuMeHT u 060pyIOBaHMS; CIrroco6om.
MOC/IefOBATEILHOCTH, MIPOBEJIEH TIO IIJIAHY C 3.[laHo TIOJTHOE
JIATEPATYPHBIM YYETOM TeXHUKM 00OBSICHEHME U CHEeJIaHbI
SI3bIKOM. 6€e30IaCHOCTY Y TTPABUJI BBIBOJIBI.
3.0TBer paboThI C BelllecTBaMu
CaMOCTOSITEJIbHBIA. 1 060pYyIOBaHUEM.

3. ITposiByieHbI
OpraHyu3aIMOHHO-
TPYJIOBbIE YMEHMS

4 1.0tBer monnbli U | 1. Pa6oTa BbimosHeHa 1. OTBeT HEMOJHBI 1. [IpaBunabHo | B JIOTMYECKOM
TIPaBUJIbHBIN Ha | MPaBWJIbHO, CEJIaHbI WY IOTIYIIIEHO He COCTaBJIEH IUIaH | pacCy>KAeHun U
OCHOBaHMM W3YUEHHbBIX | MPaBUJIbHbIE 60J1ee IBYX peleHusl. peleHnmn HeT
TEOPUI. HaGJIIOIeHNS U HeCYLIeCTBEHHbIX 2. [TpaBwibHO | OLIMOOK, HO
2. Martepuas u3JI0OXKeH B | BbIBOJIbI, HO IIPU 3TOM OLINOOK. OCYIIECTBJIEH  MOOOp | 3amavya peliieHa
orpeieJIeHHOM 9KCIIEPUMEHT MPOBEIEH XUMUYECKMX PEAKTMBOB | HepalyOHAJIbHBIM
JIOTUYECKOIi He TIOJTHOCTBIO MJIU “ 060pyIoBaHMS, TPU | CIOCOOOM U
OCJIefOBATEIbHOCTH, JIOMYIIIEHbI 9TOM  JONYIIEHO He | AOMYIIEHO He
TIPY 3TOM TOMYIIEHbI 2- | HECYIeCTBEHHbIE 6osiee IBYX | 6onee IIBYX
3 HeCyIleCTBEHHbIe | OIMOKM B paboTe ¢ HEeCYIIEeCTBEHHBIX HECYIIeCTBEHHBIX
OIINOKY, BEIIeCTBAMU U OIIMOGOK B OOBSCHEHUU | OIIMOOK.
MCITPaBJIieEMbIe Mo | 060pyAOBaHUEM. ¥ BBIBOJAX.

TPeGOBaHUIO YUUTEIS.

3 OrTBer moJHbINM, HO TIpu | PaBora BbiMmoIHEHA Pa6ora BbmmosiHeHa | 1. IIpaBunabHo | B JIOTMYECKOM
5TOM JOMYyIlleHa | MPaBMUJIbHO HE MEHee, He MeHee YyeM | COCTaBJIEH IJIaH | pacCy>XIeHUu HeT
CyIIeCTBEHHAs1 OIMOKa | ueM HaIroJOBUHY MU HaIlOJIOBUHY, pereHus. CYIIIECTBEHHBIX
WM OTBET HEMOJIHbINA, | JOMyIeHa TomyIieHa omHa | 2. ITpaBuIbHO | OIINOOK, HO
HECBSI3HBII. CYIIIeCTBEHHAs OIIMOKa | CyIeCTBEHHast OCYIIIECTBJIEH TIOAGOp | AOMYIeHa OIIMOKa

B XOJIe 9KCIIEPUMEHTA, ommbka Wi  2-3 | XMMMUECKMX PEeaKTMBOB | B MaTeMaTUYeCKUX
B OOBSICHEHWM, B HECYIIECTBEHHbIE. u o6opymoBaHMs, TpU | pacyerax.
obopmaeHnn paboThl, B 9TOM JOTIyIlieHa
COBJTIOIeHNM TIPaBIIT CyIlleCTBEHHAs OlInbKa

TeXHUKYU 6e30MacHOCTH B 0OBbSICHEHUY "

pu pabore BBIBOIAX.

BeIeCTBaAMU U

060pyIOBaHMEM,

KOTOpast UCIIPABJISIETCST

o TpebOBaHUIO

VUUTEJIS.

2 [Tpn otBeTe | JlomylleHbl BE MU Pa6ora BbinosHeHa | TOMyIleHbI IBE WK B JIOTMYECKOM
0GHapYKEHO 6oJiee CyIleCTBEHHbIE MeHee yeM | 6oJiee CyIeCTBEHHbIE pacCy>kKmeHuu U
HEMOHMMaHMe OIINOKY B X0O[Ie HaIlOJIOBUHY WU | OLUMOKM B IJIaHE pereHnmn
YYalMMCs OCHOBHOTO | 3KCIIEPMMEHTa, B COMIEP>KUT HECKOJIbKO | pellieHus, B moabope CyIlIeCTBEHHbIE
comepykaHusl yueGHOro | OGbSICHEHMM, B CYIIECTBEHHBIX XUMUYECKNX PEaKTUBOB | OIIMOKM.
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YUaIMIACS He MOXET | BEeleCTBaMU U
MCIIPaBUTh pu | 06opyIOBaHNEM,
HABOASIIMX  BOIMPOCax | KOTOPbIE YUAIUIICS HE
YUUTEJISI. MOKET UCIIPaBUTh IO
TpeBGOBaHMIO YUUTEIS.
1 OrtcyTcTBYeET OTBET Pabora He BBITIO/IHEHA, Pab6ora He 3agaua He pellleHa. 3agaua He pelleHa.
Y yYaImMxcst BBITTOJTHEHA.
OTCYTCTBYIOT
9KCIIepMMEHTa/IbHbIE [Tpu onenke
YMEeHMst BBIMOJTHEH ST
MMCbMEHHO
KOHTPOJIbHOI
PaboThl HEOOXOAVMO
YUUTHIBATD
TpeGOBaHMUS eIMHOTO
opdorpaduyeckoro
pexxumMa.
OrmeTka 3a
UTOTOBYIO
KOHTPOJIbHYIO
pabory
KOPPEKTUPYET
MIpeIIeCTBYIOIINE
OTMETKM 3a
YEeTBEPTb,
TIOJTYTO/IME, TOI.

YUEBHO-METOJUYECKUI KOMIIJIEKC

1. T'abpuensa O. C. Xumus. 10 kiracc: yued. mocodue 111 0011eo0pa3oBaT.opranu3aiuii: yriryo. ypoBeHsb /

O. C. T'abpuensn, U. I'. Octpoymos, C. A. CnaakoB. — M.: IIpocsemenue, 2019

2. I'abpuensa O. C. Metoanueckoe nocobue k yueobnuky O. C. ['abpuensna u np.«Xumus. 10 kmacc.
Yrny6néunsiit yposenby / O. C. I'abpuensn, U. I'. Octpoymos, C. A. CnagkoB. — M.: [Ipoceemenue, 2019

3. IN'abpuensa O. C. Xumus. 11 kiacc: yue6. mocodue ass o01ieo0pa3oBaT.opranu3aluii: yriryd. ypoBeHb /

O. C. T'abpuensn, U. I'. Octpoymos, A. H. JI€skun, C. A. CnagkoB. — M.: [Ipocemenne, 2019

4. T'abpuensn O. C. Meroauueckoe nocodue k yueonuky O. C. ['abpuensna «Xumus. 11 knacc. YriayOn€HHbIH
yposenb» / O. C. I'abpuensin, U. I'. Octpoymos, C. A. Cnagkos. — M.: IIpocsemienue, 2019

5. YMK «Xumus. 10 knace. YriayOnéHHbIA ypOBEHb

6. I'abpuensu O. C. Xumus. 10 knace: yue0. mocobue amst 001eo0pa3zoBaT.opraHi3aiuii: yriryd. ypoBeHs /

O. C. T'abpuensn, U. I'. Octpoymos, C. A. Cnaakos. — M.: Ilpocsemenue, 2019

7. I'abpuensa O. C. Metoanueckoe nmocodue k yueonuky O. C. ['abpuensina u ap. «Xumus. 10 xiacc.
Yrinyonéunsiit ypoBenby / O. C. I'abpuensn, U. I'. Octpoymos, C. A. CnagkoB. — M.: [Ipocsemenne, 2019
YMK «Xumus. 11 xnacc. YrayOn€HHBIN ypOBEHB)

8. I'abpuensn O. C. Xumus. 11 knacc: yae6. nocobue 11 o01eo0pa3oBaT. OpraHu3aiuii: yriry0. ypoBeHs /

O. C. T'abpuensn, U. I'. Octpoymos, A. H. JI€skun, C. A. CnagkoB. — M.: [Ipocemenne, 2019

9. I'abpuensa O. C. Metoauyeckoe nocodue k yueOHuky O. C. I'abpuensna«Xumus. 11 kmacc.  YrmyOnéHHbIi
yposenb» / O. C. I'abpuensin, U. I'. Octpoymos, C. A. Cnagkos. — M.: IIpocsemienue, 2019

HNudopManuoHHO-METOANYECKHE HHTEPHET PeCYyPChI:
uudpposbie o0paszoBaresbHble MiIargopmbl  (LOIIbI), cepBHUCHBI M IJIEKTPOHHBbIE
(mudposbie) oopazoBaresbHbie pecypebl (LIOPHI)

1. Poccwuiickas amexrponHas mkosna (POILI) https://resh.edu.ru/

2. OopaszosarenbHast oHaiH-IatGopma Bumeoypok.net https://videouroki.net/

3. IInardopma snektpoHHOTO 0OpasoBanus «SIkmacce» https://www.yaklass.ru
4. Onnaitn-mikona «@®oxchopa» https://foxford.ru/
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https://resh.edu.ru/
https://videouroki.net/
https://www.yaklass.ru/
https://foxford.ru/

Ortxkperitas mkona «OrnaiH-iathopmay https://2035school.ru/login

OO0pazoBarebHbBII TOPTAT T MOATOTOBKH K 9k3ameHam CJIAM I'MA: PEILY.EI™D https://phys-
ege.sdamgia.ru/

7. O6pazoBaresbHbIi mopTat 1yist moaroroku k BITP https://vpr.sdamgia.ru/

8. Emunas xoymtekims udpoBbIx 00pa3oBaTebHbIX pecypcos http://school-collection.edu.ru/
9. VYun.py — MHTEpaKTUBHAs 00pa3oBaTelibHas oHlaiH-uiardopma https://uchi.ru/

10. UurepakTrBHas paboyas Terpaas Skysmart https://edu.skysmart.ru/

11. Onmaiin miardopma «Hudporkonay: THOOYPOK py https://infourok.ru/

12. CEPBUC «IHJEKC.YUEBHUK» https://education.yandex.ru/main/

13. Tlopran «O6pazoBapuym» https://obr.nd.ru/

14. Iudposoii koutekt «PU3MKOH» https://physicon.ru/catalogeor

o g

15. bubroteka BHIEOYPOKOB MIKOIBHOM mporpammel (https://interneturok.ru) — kosuieKiwst BUIHOypOKOB 10

npeaMeTaM porpaMMbl OCHOBHOTO 00pa30BaHMUs
16. LIM®POBOM ITOPTAJI «MO$ ILIKOJIA B ONLINE» https://cifra.school/
17.Tnardopma [yist POBEICHUST OJIUMITHAI M KYPCOB «OIMMITIYM)
18. Onnaiin-kypcst O0pazoBarenbHOT0 rieHTpa CUpHyc
19. CETEBA OJINMMITUAJTHASI IIKOJIA «®ustex - perronam» https://os.mipt.ru/#/
20. ILnardopma 1151 IpoBeIeHUs OHJIAWH — 3aHATHIA, B TOM YHCJIe B IUCTaHTe «Cdepym»

1. http :// www . alhimik . ru . IIpeacraBieHs cieayromme pyOpUKM: COBEThI AOUTYPHEHTY, YUUTEIIO XUMUH,

CIPaBOYHUK (0YCHB OOJbIIast MOAOOPKA TAOHUI] U CIIPABOYHBIX MATEPHAIIOB), BeCENasi XMMUSsI, HOBOCTH,
OJIMMITHAIBI, KYHCTKaMepa (Macca HHTePECHBIX HCTOPUYECKUX CBEICHUI).

2. http://www.hij.ru/ . )KypHan « XuMHs 1 )KU3Hb)» IMOHATHO U 3aHUMATEIILHO paccKa3biBacT 000 BCEM
UHTEPECHOM, YTO MPOUCXOIUT B HAYKE U B MUPE, B KOTOPOM MBI KHBEM.

3. http://chemistry-chemists.com/index.html. DiekTpoHHBIi KypHaT «XXUMUKH U XUMHS», B KOTOPOM
IPE/ICTABICHO MHOXKECTBO OIBITOB [0 XUMHH, 3aHUMATEIbHOM HH()OPMAIIUH, TIO3BOJISIFOLICH YBICYb
YYCHUKOB IKCIIEPUMEHTAILHOM YaCThIO MPEAMETA.

4. http :// ¢ - books . narod . ru . BceBo3amoskHast aureparypa rmo XuMHH.

5. http://1september.ru/ . XKypHan nis yuuresneit u He TOabKO. bonbiioe koanuecTBo paboT y4eHHKOB,

B TOM YHCJIC M UCCIICJIOBATEILCKOTO XapaKTepa.

6. http:// schoolbase . ru / articles / items / ximiya . Bcepoccuiickuii MIKOIBHBIN MOPTA CO CChIJIKAMH Ha
00pa3oBaTeNbHbBIC CAUTHI 10 XUMHH.

7.www . periodictable . ru . COopHUK cTaTeil 0 XUMHYECKHX JIEMEHTAX, HIUTFOCTPUPOBAHHBII SKCIIEPUMEHTOM.
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