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PABOYAS IPOTPAMMA
YYEBHOI'O [TPEJIMETA
«XHAMMU»
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[IPEAMETHASI OBJIACTD: «ECTECTBEHHBIE HAYKH»

Pazpaboraia: Ko3nosa JLA,
yuuTelb XUMUH

MKOY «Illymuosekas COIL

1. [1lymuoBo



Jannas paboyast mporpamma yueOHoro npeamera «Xumus» i yyamuxcst 10-11 kmaccos
pa3paboTaHa Ha OCHOBe TpeOoBaHui K pe3ymbratram ocBoeHus OOII COO MKOY
«Iymunosckas COILL» B coorBercTBun ¢ PI'OC COO.

N3ydyeHue xuMuM B cTapuieil mkoJje Ha 0a30BOM YPOBHE HANPABJIEHO HA JOCTHKEHHE
CJIeYIOLIUX LesIei:

e OCBOCHHE 3HAHMI O XMMHUYECKON COCTABJISIONIEH €CTECTBEHHOHAYYHON KapTHUHBI MUDAa,
BOXHEHIINX XUMUYECKUX MOHITHUSIX, 3aKOHAX U TEOPHSIX;

® OBJIA/ICHHe YMEHUSIMM TIPUMEHSTH IIOJyYeHHbIE 3HAHUS IS OOBSICHEHUS
pa3Ho00pa3HBIX XMMHUYECKHX SIBJICHUH U CBOWCTB BELIECTB, OLCHKH POJM XHMMHUU B Pa3BUTHH
COBPEMEHHBIX TEXHOJIOTUH U TIOJy4YEHUH HOBBIX MaTEpUaJIOB;

e pa3BHTHe IIO3HABATEIBHBIX HHTEPECOB U MHTEIUICKTYaIbHBIX CIIOCOOHOCTEH B Tpolecce
CaMOCTOSITENILHOTO TPUOOpPETeHHs] XHWMUYECKHMX 3HAHUM C HCHOJb30BAaHUEM DPA3IUYHBIX
UCTOYHHUKOB MH(POPMALIUH, B TOM YHCIIE KOMITBIOTEPHBIX;

e BOCIHMTAaHHMe YOEXKIEHHOCTHM B IO3UTUBHOW pOJIM XHMMUU B KU3HU COBPEMEHHOIO
oOmiecTBa, HEOOXOAMMOCTH XHMHUYECKHM TPAaMOTHOTO OTHOUIEHHS K CBOEMY 3/J0pPOBbIO U
OKpYXKarolleH Cpese;

¢ NpUMeHEeHHEe TNOJYyYeHHBbIX 3HAHMIl W yMeHMii a1 O€30MacHOTO HCIIOJIb30BAHUS
BEIIECTB M MAaTepuajoB B OBITY, CEIbCKOM XO34iCTBE W Ha MPOU3BOJACTBE, pELICHUS
IPAKTUYECKHUX 337a4 B ITOBCEAHEBHOM JKMU3HM, MPEAYNPEXKICHUS SIBICHUN, HAHOCSIIMX BpPEN
3JIOPOBBIO YEJIOBEKA U OKpY’KaIoIel cpefe.
3apaun

e (opmHupoBaHUE Yy IIKOJIHHUKOB €CTECTBEHHOHAYYHOI'O MHUPOBO33pPEHUS, OCHOBAHHOTO Ha
MOHMMAaHUU B3aMMOCBS3HM 3JIEMEHTOB XUBOM M HEXHBOW MPHUPOJBI, OCO3HAHUM YEJIOBEKa Kak
4acTH MPUPOABI, IPOAYKTA 3BOJIIOLUY )KUBOW IIPUPOJIBI;

e (QopmupoBaHHE Y IIKOJHLHUKOB 3KOJOTHYECKOTO MBILIUICHUS Ha OCHOBE YMEJIOro
BJIQJICHUA CIIOCOOaMM CaMOOPTaHU3AINH KUZHEICSTeIbHOCTH;

e npuoOpeTeHHE MKOIHLHUKAMU OIbITa PA3HOOOPA3HOM MPAKTHUECKON AEATEIBHOCTH, OIBITA
MO3HAHMS U CaMOIIO3HAHMSI B IIPOLIECCE U3YUEHUS OKPYKAIOIIETr0 MUPA;

e BOCINUTAaHUE TPAKIAHCKOM  OTBETCTBEHHOCTH M  IMPABOBOTO  CaMOCO3HaHMS,
CaMOCTOSITEIbHOCTH M WHUIIMATUBHOCTH, YyYalllUXCS Yepe3 BKIIOYEHHE MX B MO3UTHUBHYIO
CO3UAATEIBHYIO SKOJIOTHYECKYIO JESATENbHOCTD;

® CO3JaHUE YCIOBHIl [UIS BO3MOKHOCTH OCO3HAHHOTO BbIOOpAa HMHIWBHYaJbHOU
00pa3oBaTeNbHON  TPACKTOPHH, CIIOCOOCTBYIOIIEH TMOCHIEAyIoUeMy MpodecCHOoHATbHOMY
CaMOONPENEICHUI0, B COOTBETCTBUM C HWHIAUBUAYAIbHBIMH HHTEpecaMu peOeHKa |
NOTPEOHOCTSIMH PETHOHA.

VYuebnsii npeamet «Xumus» mis odydaronuxcst 10-11 kimaccoB peanusyeTcs yepes
00s13aTeNIbHYIO YacTh y4eOHOTO IJIaHa.

Pabouas mporpamma yuebHOro Kypca «Xumus» 1 odyqaromuxces 10-11 kmacca
paccunTana Ha 102 gaca (2 yaca B Heenmo, 68 yacoB B roa B 10 kiacce u 1 yac B Hegemo, 34
yaca B ron B 11 kmacce) B cootBercTBUM ¢ yueOHbIM m1aHoM MKOY «lllymunosckas COILL ».
Cpok peanuzanuu nporpamMmmsl — 2 roga. Mcnons3yemsbrii Y MK:

ABTOp/aBTOpCKHii KOIeKTHB |HammeHnoBanue yueOnuka |Kmacce  [HammenoBaHue m3marens
yaeOHUKa
Pymsutuc I'. E. ,®enpaman HN3narenncTBO
Xumus 10
oI «ITpocBemenune»
Pymsutuc I'. E. ,®enpaman N3narenscTBo
Xumust 11
o.I «IIpocsemenue»




IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA YYEBHOT' O ITPEJIMETA
JIMUHOCTHBIE PE3YJIBTATBI

1) (bOpMI/IpOBaHI/IC MHOJIOKHUTCIBHOI'O OTHOIICHUA K XUMHHU, YTO O6YCJ'IaBJ'II/IBa€T MOTHBAIIUIO K
y4aeOHOH JesITEeTLHOCTH B BRIOpaHHOM cepe;

2) popmupoBaHuEe yMEHHS pemiaTh MPoOIEeMbl TOMCKOBOTO M TBOPUYECKOTO XapaKTepa;

3) popmupoBaHue yMEHHS IPOBOIUTH CAMOAHAIIN3 U OCYILIECTBIISATH CAMOKOHTPOJIb U
CaMOOILICHKY Ha OCHOBE KPUTEPHUEB YCIEIIHOCTH;

4) bopmupoBaHUE HABBIKOB MTPOSBICHUS TTO3HABATEIILHON HMHUIIUATUBEI B Y4€OHOM
COTPYAHHUYECTBE;

5) oco3HaHueE cMbICTa YYeHUS ¥ TOHUMaHUs IMYHOW OTBETCTBEHHOCTH 3a OyayIIuit
pe3ysbTaT;

6) dopMupoBaHUe yueOHOW MOTHBAIIHH;

7) bopMupoBaHHE aIeKBaTHON CaMOOIICHKH;

8) yMeHHE COOTHOCUTH TIOCTYIKHU M COOBITHUS C MPUHSATHIMUA STHUYCCKUMHU MTPHHIIUITAMH,
J1aBaTh UM MPABUIIBHYIO OLIEHKY;

9) ycTaHOBJIEHHE YUAIIUMUCS CBSI3U MEX]TY LIE€IbI0 YUeOHOU AeSITENbHOCTH U €€ MOTUBOM;

METANPE/IMETHBIE PE3YJIbTATBI

MeranpeaMeTHble  pe3yibTaThl OCBOSHHS OCHOBHOW 00pa3oBaTeNbHONW  IMPOTPaMMBI
IpeCTaBJICHbI TPEMs IPyIaMi YHHUBEpCAIbHBIX yueOHbIX feiictBuit (YV /).

1. PerynsiTuBHbIE YHUBEPCAJIbHbIE Y4eOHbIE [1€iiCTBUSA

BbINyCKHUK HAYYUTCSH:

- CaMOCTOSITENIbHO OINpEAeNsITh LENu, 3aJaBaTh MapaMETpbl U KPUTEPUU, MO KOTOPHIM
MO>KHO OIIPENEIUTh, YTO LEIb JOCTUTHYTA;

- OLICHMBATHh BO3MOJKHBIE MOCIIEACTBUS JOCTHKEHUS IMOCTABJICHHOM LIEJIN B IEATEIBbHOCTH,
COOCTBEHHOM JKU3HU M JKU3HU OKPYXKAIOIIKX JIIOJCH, OCHOBBIBAsSCH Ha COOOPAXEHUAX ITUKU U
MOpaJly;

- CcTaBUTHh W (POPMYIHPOBATH COOCTBEHHBIC 33aJla4d B OOpa30BaTEIbHOU ACSITETLHOCTH U
JKU3HEHHBIX CUTYaLUX;

- OLEHMBATh PECYPChl, B TOM YHCIE BpeMsS M JPYrM€ HEMAaTepUajbHBIE PECYPCHI,
HE0OXOIUMBIE /IS TOCTH)KEHUS TIOCTaBICHHOH 11EJIH;

- BBIOMpaTh MYTh JOCTHXKCHHS IIeNIM, IUIAHUPOBATH PEIICHHE IOCTaBICHHBIX 3a/ad,
ONTUMU3HPYS MaTEpUAIbHbIE U HEMATEPUAIbHBIE 3aTPATHI;

- OpraHu3oBbIBaTh S()(PEKTUBHBIA TOUCK PECypcoB, HEOOXOAUMBIX MJI JTOCTHKEHUS
MMOCTaBJICHHOM LIEIIN;

- COIIOCTAaBJIATH IIOJIYYEHHBIN pE3yJIbTaT AEATEILHOCTHU C IIOCTABICHHOM 3apaHee LENbIO.

2. Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE Y4eOHbIE el CTBUS
BbInyCKHUK HAy4YUTCH:

- HCKaTh U HaXOJIUTh 000OIIEHHBIC CIIOCOOBI PEIICHUS 3a/1a4, B TOM YHCJIE, OCYIIECTBIATh
pa3BepHYTHI HMH(POPMAIIMOHHBI TOUCK M CTaBUTh Ha €ro OCHOBE HOBBIC (y4eOHBIE H
M03HABATENIbHBIC) 3a]1a4H;

- KpPUTHYECKH OIICHMBATh W WHTEPIPETHPOBATH HHPOPMAIMIO C Pa3HBIX IMO3UIIUH,
pacrno3HaBaTh U (PUKCUPOBATH MPOTUBOPEUHs B UH(POPMALIMOHHBIX UICTOYHHUKAX;

- HCHOJb30BaTh pa3IUYHblE MOJEIBbHO-CXEMAaTHUECKUE CpEeACTBAa MJs IpeACTaBICHUS
CYLIECTBEHHBIX CBSI3€M M  OTHOLICHWH, a TaKXe IPOTUBOPEYUN, BBIABICHHBIX B
MH(OPMALMOHHBIX HCTOYHUKAX;

- HaXOJUTh U MPUBOAUTH KPUTUYECKUE apTyMEHTHI B OTHOIICHUU NIEHCTBUN U CYXKICHUI
JIPyroro; CHOKOMHO M pPa3yMHO OTHOCUTHCS K KPUTHYECKUM 3aMEYaHUsIM B OTHOILECHUU
COOCTBEHHOTO CY)KJIEHUSI, pacCMaTPUBATh UX KaK pecypc COOCTBEHHOTO pa3BUTHS;



- BBIXOJIUTh 32 PaMKHU Yy4eOHOTO TpeAMeTa M OCYLIECTBIATH ILIeJICHANPAaBICHHBINH MOUCK
BO3MOXKHOCTEH ISl IMPOKOT0 IEPEHOCca CPEICTB U CIIOCOOOB IEHCTBUS;

- BBICTPauBaTh UHANBUAYAIbHYIO 00pa30BaTEIbHYIO TPACKTOPHUIO, YUUTHIBAas OTPaHUYECHUS
CO CTOPOHBI APYTUX YYACTHUKOB U PECYPCHBIE OIPaHUYECHMUS;

- MEHSATh U YAEPKUBATh Pa3HbIE IO3UIMH B 1I03HABATEIbHON AESITEIBHOCTH.

3. KoMMyHMKaTUBHbIE YHUBEPCAJIbHbIE Y4eOHbIe 1eHCTBUSA

BbINyCKHUK HAYYHTCS:

- OCYIIECTBJIATH JAEJIOBYI0 KOMMYHHMKAIIMIO KaK CO CBEPCTHHKAMH, TaK U CO B3POCIBIMU
(kak BHYTpH 00pa3oBaTeIbHOW OpraHU3allMH, TaK M 3a €€ MpejenamMu), oa0upaTh MapTHEPOB
JUISL JIeJIOBOM KOMMYHUKAIIMU UCXOJS U3 COOOPaXEHUN pe3yIbTaTUBHOCTH B3aMMOJCHCTBHS, a
HE JINYHBIX CUMITaTUH;

- TpU OCYLIECTBICHUU TPYIIOBOW pabOThl OBITh KaK PYKOBOJUTENIEM, TaK U UICHOM
KOMaH/bl B Pa3HBIX POJSX (TE€HEepaTop HJeH, KPUTHUK, UCIIOIHUTENb, BEICTYIAIONINHA, SKCIIEPT U
T.1.);

- KOOPAMHUPOBATh M BBINOJHATH PadOTy B YCIOBUSAX pPEAJbHOT0, BHUPTYaJBHOTO U
KOMOWHUPOBAHHOTO B3aUMOCHCTBUS;

- pa3BepHYTO, JIOTHYHO W TOYHO H3Jararb CBOIO TOYKY 3pPEHHUS C HCIOJIb30BaHUEM
aJIeKBaTHBIX (YCTHBIX M MMCbMEHHBIX) SI3BIKOBBIX CPE/ICTB;

- pacno3HaBaTh KOHGIMKTOTEHHBbIE CHUTyallud M MPEAOTBpaIlaTh KOH(MIMKTHI 10 HX
aKTUBHOW (ha3pl, BBICTPAWBATH JEJIOBYI0 M 00pa3oBaTeNbHYI0 KOMMYHHMKAlWIO, u30eras
JMYHOCTHBIX OLEHOYHBIX CYXKJICHUH.

IHPEAMETHBIE PE3YJ/IBTATDBI

BeinyckHuk Ha 6230BOM YPOBHE HAY4YHTCH:

1) packpbiBaTh Ha IpUMEpax poJib XUMHH B (POPMHUPOBAHHH COBPEMEHHOW HAYYHOM KApTUHBI MUpPA U
B HpaKTH‘lCCKOﬁ JACATCIBHOCTH YCJIOBCKA,

2) AEMOHCTPUPOBATh HA IPUMEPAX B3aUMOCBS3b MEXY XUMUEH U IPYTUMHU €CTECTBEHHBIMU
HayKaMy;

3) packpbIBaTh Ha IpUMeEpaXx MOJIOKEHHS TEOPUU XUMHUECKOro cTpoeHust A.M. bytneposa;
noHuMath pusudeckuii cMoicn [lepuognueckoro 3akona /.M. MenaeneeBa u Ha €ro OCHOBE
OOBSICHATH 3aBUCUIMOCTH CBOMCTB XMMHUYECKHX 3JIEMEHTOB U 00pa30BaHHBIX UMH BEIIECTB OT
JIEKTPOHHOTO CTPOEHUS aTOMOB;

4) oOBSCHATH MPUYMHBI MHOT0OOpa3usi BEIIECTB HAa OCHOBE OOIIMX IMpeiCTaBIeHUl 00 ux
COCTaBE U CTPOEHUH;

5) NpUMEHATh NpaBHJIA CHUCTEMAaTUYECKOW MEXIyHapOJAHOM HOMEHKIIATyphl KaK CpeAcCTBa
pa3nMUYeHMs U UIEHTU()UKALUHU BEILECTB 10 UX COCTABY U CTPOEHUIO;

6) COCTaBJIATH MOJEKYJSPHbIE M CTPYKTYpHbIE (DOPMYIBl OpPraHMYECKHUX BEIIECTB Kak
HocuTenell WHQpOpMallMM O CTPOCHHUM BELIECTBA, €ro CBOWCTBAX M IPUHAAIEKHOCTH K
OIIpEIEIEHHOMY KJIacCy COEIMHEHUM;

7) XapaKkTepu30BaTh OPraHMYECKHE BELIECTBA II0 COCTaBYy, CTPOEHHUIO M CBOICTBaM,
YCTaHABJIMBATh NPUUNHHO-CIIEICTBEHHBIE CBA3U MEKIY JaHHBIMU XapaKTEPUCTUKaMH BEILIECTBA;

8) HIPUBOAWUTH MPUMEPHl XUMHUYECKUX DPEAKLUH, PACKPBIBAIOIIMX XapaKTepHbIE CBOWCTBA
TUIHMYHBIX TPEACTaBUTEICH KIACCOB OPTaHUYECKHUX BEIIECTB C IENIbI0 WX HACHTU(UKALUU U
00BSICHEHUS 00JIaCTH TIPUMCHEHUS;

9) nporHo3upoBaTh BO3MOXHOCTb IPOTEKAHUS XMMHMUYECKHUX PEaKLUi Ha OCHOBE 3HAHUM O
TUIIAX XUMHYECKOM CBSA3M B MOJIEKYJIaX PEareHTOB U UX PEAKLIMOHHOM CIIOCOOHOCTH;

10) ucnosib30BaTh 3HAHHMS O COCTaBE, CTPOCHUM M XUMHUYECKHX CBOMCTBAX BEIIECTB JIS
0€30I1aCHOTr0 MPUMEHEHUS B IPAKTHUECKON JesTEeNbHOCTH;



11) BnageTh mpaBuiIamMu O€30MACHOTO OOpaIIeHUS C €AKUMH, TOPIOYUMH M TOKCUYHBIMHU
BEIIIECTBAMH, CPEACTBAMHU OBITOBON XUMUMU;

12) mpencTaBisATh MyTH pEIICHUS TI00AJIBHBIX MPOOJIEM, CTOSIIUX IMEpel YeIOBEUECTBOM:
IKOJIOTHYECKUX, SHEPTETHYECKHX, CHIPHEBBIX, U POJIh XUMUHU B PEUIICHUH 3TUX MPOOIIEM.

BbinyckHuK Ha 6230BOM YPOBHE NMOJYYHT BO3MOKHOCTh HAYYHTHCS:

1) unnocmpupoéamv Ha npumepax CMAHOGIEHUE U IBONIOYUID OP2AHUYECKOU XUMUU KaK
HAYKU HA PA3TUYHBIX UCTOPUYECKUX IMANAX ee pa3eumuis,

2) ucnonvzogams Memoovl HAYYHO20 NO3HAHUA NPU BbINOJIHEHUU HPOEKMO8 U YUeOHO-
uccne0o8amenbekux 3a0ay no U3VYeHuro C80UCms, cnocob06 noaydenus U pacno3HA8aHUs
Op2aHUYECKUX 8eUjecm8;

3) o0bwvsacuamb npupody u cnocobvbl 00pA308AHUSL XUMUYECKOU C853U. KOBANEHMHOU
(nonApHOL, HEeNnoNAPHOLL), UOHHOU, MemAlIu4eckou, B000POOHOU — C Yelbl) OnpedeieHsl
XUMUYECKOU aKMUBHOCMU 8eUlecme;

4) ycmanasnusame 2eHemMU4ecKyl0 C643b MeHcOy KIACCAMU OP2aHU4ecKux eeujecme 0
000CHOBAHUA NPUHYUNUATLHOU 803MONCHOCMU NOJIYYEHUSI OP2AHUYECKUX COeOUHEHUL 3A0AHHO20
cocmaea u Cmpoenusl;

5) ycmanasnusamo 83aumocessu medxcoy gaxmamu u meopuetl, NPUYUHOL U cledcmeuem npu
aumanuse npoOIeMHbIX cumyayull U 060CHOBAHUU NPUHUMAEMBIX PeUleHUll HA OCHOB8E XUMUUECKUX
3HAHUU.

6) npumensams npasuila MexHuUKU Oe30nACHOCMU 8 KabuHeme Xumu,;

7) UCnonb308amuv 0Jis1 NO3HAHUSL OKPYHCAIOULE20 MUPA PAZTUYHBIX Memo008 (HabnooeHue,
usmepenue, onvim, dIKCNepuMeHm, Mooenuposanue u op.);

8) npumenenuu npaxkmuyeckux U J1aOOPAMOPHLIX padom U IKCHEPUMEHMO8 Ol
00KA3amenbCmea 8bl08U2aeMblX NPeOnOIONHCEHUL, ONUCAHUU Pe3)TbMamos IMux pabom;

9) pacno3nasams xumuyecKue 8eujecmsa no XapaKmepHoviM NPUHAKAM,

10) npoooumsv pacuemvl Ha OCHO8e VPABHEHUU pPeakyull, YMEeHUU GbIYUCIAMb. KOIUYECHEO
geujecmea, 0OveM UMY MACCYy NO KOIUYeCm8y 6eujecmed, oOvemy Ul Mdacce peazeHmos u
NPOOYKMO8 peakyuu (HaxoOums obvem 2a3a No KOIU4ecmey ewjecmed, macce uiu odvemy
00H020 U3 peazeHmo8 Uil NPoOyKmo8 peakyuu),

11) y3nasams ocHOBHbIE HANPABLEHUS PA3BUMUS XUMUU.

COJAEPKAHME YYEBHOI'O ITPEJIMETA
10 xkaace

Paznen 1. Teopuss XMMH4YECKOro CTpPOeHHMs OpPraHMYeckKux coeaumnenuii. Ilpupona

XHUMHYeCKHX cBsa3ei (7 yacoB).
Bsoauslil uncTpykTax o Th.

Opranunueckue BemiectBa. Opranndeckas Xumus. CTaHOBJIEHHE OPTraHUYECKOM XUMHUU KaK
Hayku. Teopus XUMHYECKOrO0 CTPOCHUS BELIECTB. Y TIIEPOIHBIN ckeneT. M3omepus. M3omepsl.

CocTosiHUE 3JEKTPOHOB B aTOME. DHEPreTUYEeCKUE YPOBHU U MOAYPOBHU. DJIEKTPOHHbIE
OpOUTANH. S-3JIEKTPOHBI U P-3JIeKTPOHBL. CIH 3nekTpoHa. CriapeHHbIE JIEKTPOHBI.
DnekTpoHHas KoHpuryparus. ['padudeckue smeKTpoHHBIE (POPMYIIHL.

DNEeKTpOHHas IPUPOJIa XUMUUYECKUX CBSI3€EH, M-CBA3b U G-CBA3b. METO/ BAJICHTHBIX CBS3EH.

Knaccudukanms opranndeckux coequHeHnid. @yHKIIMOHATBHAS TPyTIIa.

Pa3nen 2. YraueBonoponsl (18 yacos).

[IpenenbHbBIe yriIeBoAOpO kI (akaHbl). Bo30yxaéHHOE cOCTOsITHUE aToMa yIiiepoa.

I'ubpuan3anus arToOMHBIX OpOUTaeil. DIEKTPOHHOE U POCTPAHCTBEHHOE CTPOCHHE AJIKAHOB.

T'omonoru. 'omonornyeckast pa3HOCTh. [ OMoOOrHUECKHil psi.

MexnyHapoaHas HOMEHKJIaTypa OpraHM4eCKUX BeIeCTB. I30MepHs yIiepoaHoro CKejera.

Mertan. [Tonydenue, pusnueckre 1 XUMHUECKUE CBOMCTBA MeTaHa. Peakiuu 3aMeneHus



(raJloreHMpOBaHUE), ACTUIPUPOBAHUS M U30MEpH3aliK ankaHoB. LlenHsle peakuu. CBOOOIHBIE
panukansl. ['aoreHonpon3BOAHbIE AJTKAHOB.

Kparnsle cBsa3u. HenpenenbHble yrneBonopoabl. AnkeHbl. CTpoeHHe MOJIEKYI, TOMOJIOTHS,
HOMEHKJIATYPa U U30MepHsL. sp -1 mopunusamust. dTeH (9TrieH). M30Mepust TOI0KEHHS JBOHHOMN
cBs3u. [IpocTpancTBeHHAst H30MepHs (CTEPEOU3OMEPHS).

[TonyyeHnue 1 XuMU4YeCKUE CBOMCTBA aJIKEHOB. Peakuinu npucoeanHenus (TuapupoBaHue,
raJIOr€HNPOBAaHNE, TUAPATALMS ), OKUCIEHUS] U TOJMMEpU3aliy aakeHoB. [IpaBuiio
MapkoBHMKOBa. BhICOKOMOJIEKYIIsIpHBIE cOeAuHEHMS. KauecTBEeHHbIE pPeaKIMy Ha IBOMHYIO
CBSI3b.

AnkanveHsl (IMeHOBBIE yIiIeBoaopobl). 3oMepus n HomeHkarypa. JJusunamn (OyTaaueH-
1,3). U3onpen (2-meTminOyraauen-1,3). Conpspk€HHbIE NBOIHBIC CBs3U. [lomyueHue u
XUMHYECKHE CBOMCTBA alikaaueHoB. Peakuuu npucoequHeHus (raJloreHupoBaHus) 1
NOJIMMEPU3ALIMH aJIKaANECHOB.

AnkuHbI. AtieTusieH (3THH) U ero romosioru. M3oMepust 1 HoMeHKIarypa. MexkiaccoBas
uzomepust. sp-I ubpunnzanus. XuMu4ecKkrue CBOWCTBA aIKUHOB. Peakimnu mprucoeanHeHMs,
OKHCJICHUS U MOJINMEPU3ALNHU aJTKUHOB.

Apensl (apomarrueckue yrineBonopoasl). Mzomepus u HomeHknarypa. benszon. benzonsHoe
koub110. Tomyon. Mi3oMepust 3aMecTuTesnei.

XvMHYeCKre CBOMCTBA OEH30J1a M €0 TOMOJIOToB. Peakiinu 3aMertienus (raloreHupoBaHue,
HUTPOBAHUE), OKUCIICHUSI U TPUCOeANHEHUS apeHOoB. [lecTuiuapl. ['eHeTueckast CBSI3b apeHOB C
JIPYTUMH yIIIEBOOPOJAMH.

[Tpupoansie ncTouHUKH yriaeBonopoaos. [Ipupoansiii ra3. Heds. [TonyTHbie HEDTAHBIC
ra3pl. KaMeHHBIH yros.

[Tepepabotka HedTH. [Teperonka HedTu. Pextudukanmonnas komonHa. bensun. Jlurpoun.
Kepocun. Kpexunr HedrenpoaykTo. Tepmuueckuii n KaTaaIuTHYECKUi KpeKuHTU. [Inponms.

Pasnea 3. Kuciiopoaconep:kamnue oprannyeckue coequneHus (24 yaca).

Kucnoponconeprxkamue oprannueckue coeAuHeHus. OqHOATOMHBIE IPEAEIbHBIE CIIUPTHI.
DyHKIMOHATBHAS TpyNIa CnupToB. M30Mepus 1 HOMEHKJIaTypa CIUpTOB. MeTaHoJ (METHIIOBBIN
cnupt). DTaHod (3THWIOBBINA cupt). IlepBUYHBINA, BTOPUYHBIM U TPETUYHBIN aTOMBI YITIEPO/A.
Bonopoanas cBs3b.

[onmy4yenue n xumuueckue cBoiicTBa cnupToB. CripToBOE OpokeHue. depMeHTHI.
Bonopoansie cBa3u. @PU3MOIOTHYECKOE IEUCTBUE METAHOIA U ATaHOJIa. AJIKOTOJIU3M.

MHoOroaroMHble CIUPTHI. DTHICHIIMKONIb. [ TTniiepuH. XuMHU4eCcKue CBOWCTBA IPEAEIIbHBIX
MHOT'0aTOMHBIX ciupToB. KauecTBeHHas peakuys Ha MHOITOATOMHBIE CIIUPTHI.

®eHonbl. ApoMaTHYeCKUe CIIMPThL. XMMHUYECKUE cBOMcTBa (peHona. KadecTBeHHas peakius
Ha (EeHOI.

KapOoununbhsle coenunenns. KapOoHuibHas rpynmna. AnbJIeruHas rpymnmna. AjabIerubl.
Keronsl. U30Mepust 1 HOMEHKIIATypa.

[TonydyeHne n XUMHUYECKHE CBOMCTBA aJIbAETUA0B. Peakliuy OKUCIIEHNS U IPUCOENNHEHNUS
anpAeruioB. KauecTBEHHbIE peakMy Ha albJACTH/IbI.

Kapbonossie kucnotsl. KapOokcunpHast rpymnmna (kapookcorpymma). M3omepus u
HOMEHKJIaTypa KapOOHOBBIX KUCIOT. OTHOOCHOBHBIE IpeiebHble KapOOHOBBIE KHUCIOTHI.
[Tonmy4yeHne 0OAHOOCHOBHBIX MPEIEIbHBIX KAPOOHOBBIX KUCIOT. XMMHUYECKUE CBOICTBA
OJTHOOCHOBHBIX MpeAeNIbHBIX KapOOHOBBIX KHCIOT. MypaBbuHAs KUCIOTA. YKCYCHAsI KMCIIOTA.
Arierarsl.

Cnoxusie a3¢upsl. Homenknarypa. [lonydenne, XuMudecKkre CBOMCTBA CIIOKHBIX d(PUPOB.
Peakuus srepuduxanuu. lllenounoi ruaponus cioxxHoro 3¢upa (OMbIICHHE).

Kupsl. TBEpabIE KUPBHI, KUAKHUE )KUPbl. CHHTETHYECKHE MOIOIIIUE CPECTBA. YIIIEBOIBI.
Monocaxapunsl. I'moko3a. @pykrosza. Onurocaxapuasl. Jucaxapuasl. Caxapo3sa.

[Tonucaxapuael. Kpaxman. Imukoren. Peakuus nonmukonaencanuu. KauecTBeHHas peakius Ha
kpaxmail. Llemmonosa. Auermnuenmonos3a. Knaccuduxanus BOJIOKOH.

Pasneua 4. A3oTconep:kamnue opranndeckue coeqnHenns (8 yacos).



A3oTconepxkaliye opraHuuecKkie coeiuHeHnsa. AMuHbl. AMuHorpynna. AHuiavH. [lonyuenue
Y XUMHAYECKHE CBOMCTBA aHUJIMHA.

AmMuHokuciotsl. 3omepus n HomeHknarypa. bunonspasiii noH. Ilentuanas (aMmuaHas)
rpynna. [lentuanas (amugHas) CBsA3b. XUMUYECKUE CBOMCTBA aMHUHOKHUCIIOT. [lenTu s,
[Honunentuael. [muuuH.

benku. Ctpyktypa 6e1KOBOM MOJIEKYIbl (IEpBUYHAs, BTOPUYHAs, TPETUYHAsSL, YETBEPTUYHAS).
XuMHuecKkre CBOMCTBa OenkoB. JleHaryparius u ruaponun3 6enkoB. L{BeTHbIC peakinu Ha OEJIKH.

A3zoTconepxaiue rereponukiandeckue coenuaenus. [ lupuaun. [uppon. [lupumuaus.
[lypuH. A30THCTBIE OCHOBAHHS.

Hyxnennoseie kucinorsl. Hykneornasl. KommieMeHTapHbIE a30TUCTBIE OCHOBaHUS.

XuUMHA U 300pOBbe YesloBeka. PapMakoIoruyecKkass XMMusl.

Paznea 5. Xumus nosumepos (11 yacos).

[Tonumepsl. Ctenenp nonuMmepuzanuu. Monomep. CTpykTypHOE 3B€HO. TepMoniacTuYHbIe
nonuMepsbl. CtepeoperyisapHbie noauMepsl. [lonuytunen. [loaunponuien.
[MonmuterpadropaTHicH.

TepmopeakTuBHbIe TouMepsl.  PeHoI0(OpMaANIBIETUAHBIE CMOJIBI.

[Inactmaccel. @enomnactel. AMuHomIacTsl. [lenomnactel. [Ipupoanslii kayuyk. Pesuna.

D60nuT. CunTeTHYeCKHE Kayuyku. CuHTeTHuecKue BosiokHa. Kanpon. Jlacan.

11 kaacc

Pa3nen 1. Teopernueckue ocHOBbI xXuMu (19 yacos)

Baxueiiine XxuMuuecKkre MOHIATHS U 3aKOHbI. XUMUYECKUN 371eMEHT. ATOMHBIA HOMED.
Maccosoe uncio. Hyknuasl. Paguonykiuasl. M30Tomnsl.

3aK0H COXpaHEHHUsI MaCcChl BEIIECTB. 3aKOH COXPaHEHUS U IpeBpaiieHus suepruu. Jledexr
MAacchl.

[Tepunonnueckuii 3akoH. DieKTpoHHass KoHpuryparus. [ padudeckas J1eKTpOHHAS
dopmyna. Pactipenenenue 3JeKTPOHOB B aTOMax 3JEMEHTOB MaJIbIX U OOJIBIINX MTEPHOIOB, S-,
p-, d- u f-anementsl. JlanTanoupl. AKTUHOU B, VICKYCCTBEHHO MOJTyYE€HHBIE 3JIEMEHTHI.
BanentHocTh. BasieHTHBIE BO3MOXXHOCTH aTOMOB. BosiopoiHbIE COETUHEHUS.

Crpoenue BemectBa. Monnas cBs3b. KoBaneHnTHas (mosisipHasi 1 HETOJSIpHAsi) CBSI3b.
OnektponHas Gopmyna. Metannmnueckas cBsi3b. BomoponHas cBsi3b. [ mOpuan3amms aTOMHBIX
opOuTanei.

Kpucranisl:aToOMHBIE, MOJIEKYIISIPHBIE, HOHHBIE, METAJUIMYECKHE.

DlieMeHTapHas siueika.

[Momumopdusm. [lonmumopdusie Mmoandukanuu. Amnorpomnus. M3omepus. 'omonorus.
XUMUYECKUN CHHTES.

Xumunyeckue peakini. OKUCIUTENbHO-BOCCTAHOBUTEIbHBIE Peakiuy. Peakuyu
pa3oKeHus1, COCAMHEHHS, 3aMeLIeHHs], 0OMeHa. DK30TepMUYECKHE U SHIOTEPMUUYECKUE
peaxin. ObpaTtumMelie U HeoOpaTuMble peakuuu. TemnoBoi 3¢ dext peakuuu. 3akoH ['ecca.
Tepmoxumuueckue ypaBHeHus. Temnora oopazoBanus. Ternora cropanusi.

CKOpOCTh XMMHUYECKOMN peakiiMu. AKTUBUPOBAHHBIN KOMIUIEKC. 3aKOH JIEMCTBYIOIIUX Macc.
KuneTnueckoe ypaBHEHHE pEaKIIVH.

Karanus. Karanuzarop. Uaru6urop. 'oMOreHHbIi 1 reTeporeHHbIH KaTanus.
Karanutnueckue peakuuu.

Xumnueckoe pasHosecue. [Ipunnun Jle llarense.

PactBopsl. [lucniepcusie cuctemsl. PacTBopsl. ['pyboancnepcHbie cucTeMbl (CYCIIEH3UN U
amyabscun). Kommonnneie pactBopsl (30511). A3po307u.

CriocoObl BeIpaXEeHUsI KOHIICHTPALUHU PacTBOPOB. MoJisipHas KOHIICHTPALIUS
(MOJISIPHOCTB ).



DIEKTPONUTHL. DIEeKTponuTrueckas auccounanus. Crenenp qucconunanuu. Koncranra
nuccormanuy. Bogopoanasiid mokaszatenb. Peakiinn nonHOro oOMeHa. [ uaposm3 opraHun4ecKux
BeIEeCTB. [ MaApOIu3 Cosen.

DIIEKTPOXUMHUYECKUE peakiuu. ['anbBaHMYEeCKHl 35IeMeHT. DiekTpoabl. AHoa. Katom.
AKKymMynaTOp. TONIMBHBINA 3JIEMEHT. DIEKTPOXUMHS.

Psin cranapTHBIX 31€KTPOAHBIX MOTeHIManoB. CTanaapTHbie yciioBus. CTaHAapTHBIN
BOZIOPOJHBIN IIEKTPOL.

Koppo3zus MetannoB. XuMUYeCcKasi U JJIEKTPOXUMUYECKas KOPPO3HS. DIEKTPOJIN3.
DJIEKTPOJIN3 BOJIHBIX PACTBOPOB. DJIEKTPOJIU3 PACIIIIABOB.

Pasznea 2. Heoprannueckasi xumus (11yacoB)

Mertasmibl. CriocoOb! nmonyueHust MetTaiiioB. Jlerkue u Tspkénple MeTayuibl. JlerkoraBkue u
TYTOIUIABKUE METaJUIbl. MeTamndeckue 351eMeHThl A- 1 b- rpynn. Meas. [{unk. Tutan. Xpom.
Kenezo. Hukens. [1naTuna.

Cmnasel. Jlerupyromue no6asku. Yepueie metasuibl. L[BeTHbie Metaiisl. UyryH. Craib.
JlerupoBaHHBIE CTaJIH.

OKcuabl U THAPOKCU]IBI METAILIIOB.

Hewmeramnsl. [IpocThie BenecTBa — HeMeTalibl. Yiiepoa. Kpemuawuii. A3zot. docdop.
Kucnopon. Cepa. @rop. Xinop.

Kucnorusie okcuasl. Kucnopoaconepxaiiue kucinorsl. CepHas KUCIOTa. A30THasE KHCIIOTA.

Bonopoanbie coeqMHeHNs HEMETAIUIOB.

['eneTnyeckast CBsI3b HEOPraHUUECKUX U OPTaHUYECKUX BEILECTB.

Pa3znen 3. Xumus u xu3nb (3 yaca)

XumMuueckasi IpOMBIIUIEHHOCTh. XUMHYECKasi TEXHOJIOTHS.

XHUMHKO-TEXHOJIOTUYECKNE TPUHIHUIIBI IPOMBIIIEHHOTO MTOJIy4eHHUsI MeTaIoB. YEépHas
Metaiyprus. [Ipon3BoactBo uyryna. JlomeHHas nedsb.

Arnomepanus. [IpousBonacto cranu. Kucinopoansiii kouBeprep. bezorxoanoe
IIPOU3BOJCTBO.

Xumus B ObITy. [IpoaykTsl mutanus. beiroBas xumus. OTaeI0YHbBIC MATEPUATTBL.
JlexapcTBeHHBIE penapaThl. JKOJIOTHYECKUN MOHUTOPHUHT. [IpenenbHo nonycTumblie
KOHILIEHTpAIUH.

TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
Kou-
Ne TEMA BO
4acoB
Pa3nes 1. Teopernyeckue 0CHOBBI OPraHU4YeCKOH XUMHUH 6
1 [Ipeamer W 3HaYeHHE OPTrAHUYECKON XUMHH. 1
2 Teoprst XUMHYECKOTO CTPOEHUSI OPraHUYECKUX COCTUHEHUM. 1
3 [IpakTuueckas paboraNel «KauecTBeHHOe ompernenenue yriepoaa, Bogoposa | 1
U XJIOpa B OPTaHUYECKUX BELIECTBAX).
4 CocTosiHuE 3JIEKTPOHOB B aTOME. 1
DJIEKTPOHHAs MPUPOJA XUMUYECKUX CBSI3€ B OPraHUYECKUX COCIUHEHHUSX. 1
6 OcobeHHOoCTH U KJIacCH(UKaLUs OPTaHUYECKUX PEAKIIUHA. 1
Paznea 2. Yraesogopoasl 18
Tema 1. IIpeaenbHbie yIiIeBOI0POAbI 3
7 DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHUE aJKAHOB.
8 ["'omousioru u n3omepsl ankanoB. HoMeHkIaTypa ajikaHoB. 1




Metan.®usnyeckue 1 XUMHUUECKHE CBOMCTBA AJIKAHOB.

Tema 2. HenpeneJbHblIe YIi1eBOAOPOAbI (AJKEHbI, AJTKAANEHbI, AJTKHHbI)

1
9
10 Ctpoenue, n3oMepusi, HOMEHKIJIATypa aJKeHOB. 1
11 XUMHUYECKUE CBOMCTBA AJIKEHOB. 1
12 | IlomyueHue U NPUMEHEHHUE AJTKEHOB. 1
13 O06o00menre mporaeHHOT0 Marepuana mo teMe «AunkeHws». [loaroroBka k | 1
PaKTUYECKOH paboTe.
14 | Ilpaktuyeckas padbora Ne2 «[lomyueHue STHUICHA U OTIBITHI C HUM. 1
15 Ankaguenbl. CTpOe€HHE U CBOMCTBA. 1
16 | Ankaguensl. Xumuueckue cpoiictBa. [lonmyuenne. Kayuyk. Anerusen. 1
17 | CtpoeHue, HOMEHKIIATYypa, U30MEpHs U (PU3NUECKHUE CBONCTBA aJTKUHOB. 1
18 | Xumuueckue cBoiCcTBa ankuHOB. [lonydeHne u mpuMeHeHre aJKuHOB 1
Tema 3. ApeHbl (AapoMaTHYeCKHe YIJIEBOIOPO/IbI) 4
19 | benson wu ero romonoru. CrpoeHue, HOMEHKIaTypa, wu3zoMepus | |
apoOMaTHYECKHUX YIIIEBOJOPOIOB.
20 | ®usnueckrue U XUMUYECKUE CBOWCTBA OCH30IIa. 1
21 | 'omonoru 6enzona. OCOOEHHOCTH XUMUYECKUX CBOMCTB O€H3071a Ha 1
npUMepe TOIyoJIa.
22 | I'enernueckas cBsA3b ApOMATHUUECKUX YIIIEBOAOPOJOB C APYTHMMHU KJlacCaMu 1
YTJI€BOJIOPOIOB.
Tema 4. IIpupoaHbIe HCTOYHUKH U NepepadoTKa yrijeBo10po10B 5
23 | IIpupoansrii ra3. [lomyTHbIe HEPTIHBIC TA3HI. 1
24 | IlepepaboTka HedTH. 1
25 | I'enernueckas CBSA3b MEXAY Pa3IuYHBIMU KJaccaMu yTiIeBOJI0POJIOB. 1
26 | OGoOuieHne U cucTeMaTu3alys 3HaHui 1o Teme «HenpenenbHeie u 1
apoOMaTHYECKHE YTIEBOIOPOJIBIY.
27 | KonrponbHas pabora Ne2 o teme «HemnpenenbHble 1 apoMaTHIECKUE 1
YTII€BOJIOPOABI»
Paznen 3. Kuciaopoaconep:xanue oprannieckue coeJuHeHNs! 24
Tema 5. CiupThl ¥ GPeHOIbI 7
28 | AHanmu3 pe3ynbTaToB KOHTPOIBHOU paboThl Ne2.
OpHoaToMHBIE TpeeNibHbIe cUPThl. CTpoeHUe MOJIEKY, (yHKITMOHATbHAS
rpynna. 3oMepusi 1 HOMEHKIaTypa.
29- | BonoponHas cBs3b. CBoiicTBa 3TaHONa. PU3HOIOrMYECKOE AEUCTBUE CIUPTOB | 2
30 | Ha opraHu3M YeJOBEKA.
31 | Ilomydenue u npuMEeHEHHE CIUPTOB. Pelienune 3a1a4 1o XUMUYECKUM 1
YpaBHEHHUSM IPH YCIOBUH, YTO OHO U3 PEarupyrolux BEIIECTB 1aHO B
U30BITKE.
32 | 'enernueckas CBs3b MPEAEIbHBIX OTHOATOMHBIX CIIUPTOB C YIieBOAOpoaaMu. | |
33 | MHOroatoMHsle CIUPTHI. DTUIIEHTJIMKOIb, INInLepuH. CBOICTBA, 1
pPUMEHEHHE.
34 | ®enonsl. Ctpoenue Monekynbl ¢eHona. CpoiictBa ¢enonma. Toxcumunocts | 1
denona u ero coequnenuit. [lpumenenue dhenomna
Tema 6. Aiiberuibl, KeTOHbI, KAPOOHOBbIE KHCJIOTHI 9




35 | Anpneruasl. CTpoeHue MOJICKYJbl opMabaeruaa. OyHKIMOHATbHAS
rpynmna. 3oMepus U HOMEHKIIaTypa.

36 | CpoiicTBa anbaerugoB. @opMaibAETUa U alleTaabICr U MTOJTyYeHHE 1
IPUMEHEHUE.

37 | ALleTOH — npeacTaBuTeNb KeTOHOB. CTpoeHue Mosiekyibl. [I[pumenenue.

38 | OnHOOCHOBHBIE MIpeIebHBIC KAPOOHOBBIE KUCIOTH. CTPOCHHE MOJIEKYII.
DyHKIHOHanbHas rpynna. MizoMepus 1 HOMEHKIIaTypa.

39 | CroiicTBa KapOOHOBBIX KHCIOT. Peakuus srepudukanuu. [loxydenue
KapOOHOBBIX KUCIIOT U MpuMeHeHue. KpaTkue cBeieHHs 0 HenpeaeTIbHbIX
KapOOHOBBIX KHCIIOTAX.

40 | IIpaxtuueckas padota Ne3 «IlomydeHne u cBoKcTBa KAPOOHOBBIX KHUCIOT»

41 | IIpaktuueckas padota No4 «Penienne sKCiepuMeHTATBHBIX 3a/1a4 Ha
pacro3HaBaHUE OPraHUYECKUX BEUIECTBY»

42 | O0oObueHne U cucTeMaTH3alms 3Hanui no Teme «Kucaoposcoepxaniie
OpPraHMYECKHUE COCTMHEHUS»

43 | KonrposbHas padota Ne3 mo temam «CriupThl U EHOIBI», «AJTBICTHIHI,
KeTOHBI», «KapOOHOBBIE KUCIOTHI»

Tema 7. Ciioxuble 3¢pupbl. ZKupbl

44 | Ananu3z pe3ynibmamos KOHmMpOoIbHOU pabomul Ne3.
CnoxHbIe (DHUPHI: CBOMCTBA, OJIYYCHHE, IPUMECHCHHE.

45 | Kupsl, ctpoenue xxupos. XKupsl B npupose. CpoiictBa. [Ipumenenue.

46 | Moromue cpenctpa. [IpaBmiia 6e30macHOro 0OpamieHus co CpeICTBAMU
OBITOBON XMMUH.

Tema 8. YrieBoanl

47 | I'moko3za. Ctpoenune Mosiekyibl. OnTrdeckas (3epKajabHasi) HU30MEpHs.
@du3nyecKue CBOKMCTBA U HaxoxAeHue B npupoje. [Ipumenenue. @pykrosa —
M30MeEp TIIFOKO3BI.

48 | XuMHuecKue CBOMCTBA TIIOKO3bI. [Iprumenenue.

49 | Caxapo3za. CtpoeHue Mosekyibl. CBOMCTBA, IPUMEHEHHUE.

50 | Kpaxman — npencraBuTenb NPUPOAHBIX MOJMMEpoB. Ousnueckue u
XxuMudeckue corcta. Haxoxnenue B npupoge. llpumenenue.

51 | Lemmtono3a — npeacTaBUTeNlb IPUPOIHBIX TOJIUMEPOB. Duzndeckue 1
xuMuueckue cpoiictBa. Haxoxaenue B mpupoze. [Ipumenenne. AneratHoe
BOJIOKHO.

52 | Ipaktudeckas padbota N5 «PemieHne SKCIepuMEHTATBHBIX 33]a4 Ha
MOJIyYEHHUE U PacllO3HABAHUE OPraHUYECKUX BELIECTBY»

53 | O600EeHre 1 cucTEMaTU3ALMS 3HAHUI 10 TEME «Y TIIEBOIBI»

Pa3nen 4. A3orconep:xkamue OpraHu4ecKue coeIMHEeHN s

54 | Amunsl. CtpoeHue Moiiekysn. AMuHorpymnmna. dusndeckue 1 XMMHUECKHE
cBoiicTBa. CTpoeHne MoJIeKybl aHwiInHa. CBocTBa aHuiuHA. [I[pumenenue.

55 | AmuHokucnotsl. M3omepus nu HomeHkiatypa. CBoiicTBa. AMUHOKHCIIOTHI KaK
amboTepHble oprannyeckue coennnenus. [lpumenenue.

56 | 'enernueckas CBsI3b aMHUHOKHUCIIOT C IPYTUMH KJIACCAMH OPTaHUYE€CKHUX
COEIMHECHUM.

57 | benku — npupoaHsie noauMepbl. CocTaB U CTPOEHUE.

58 | dusnueckue u XuMHUYECKHE cBoMCTBA. [IpeBpaieHust 0€JIKOB B OpraHu3Me.

Ycnexu B U3y4eHUHU U CHHTE3€ OCNIKOB.




59

[TonsTHE 00 a30TCOAEPKAIINX METEPOLUKIMUECKUX coequHeHusAX. [Tupuann.
[Iuppou. ITupumMuaHOBBIE U TypUHOBBIE OCHOBaHUs. HykinenHoBbIe
KHCJIOTBI: COCTaB, CTPOCHHE.

60

Xumus 1 310poBbe uenoBeka. Jlekapcrsa. [IpoGiieMsl, cBsI3aHHBIE C
IPUMEHECHUEM JIEKapPCTBEHHBIX IIPENapaToB.

Paszpnes 5. Xumus nosmmepos

61

ITonsarue o BBICOKOMOIJICKYJIAPHBIX COCANHCHUSAX. CHHTETHYECKHE MMOJIMMCPHI.

62

Knaccudukanms mmactmace. Tepmoruiactuaabie moauMepsl. [lonuaTriies.
ITomunponuieH. TepMomnacTU4HOCTb. TepMOPEaKTUBHOCTD.

63

Cunrernueckue kayayku. CTpoeHue, CBOMCTBA, MOJyYEHHUE U IPUMEHEHHE.
Cunrernueckue BosiokHa. Kanpon. JlaBcaH.

64

HNucrpykrax no Th. [Ipaktudeckas padorta Ne6 «PacrnoznaBanue miactmacc
Y BOJIOKOH)

65

Kontponbnas padora Ne4 o temam «Croxxkabie 2upsbl. JKupbi»,
«YTneBoab», «A30TcoepKallie OPraHnueCKIe COCTMHEHUS

66

AHanmm3 pe3yapTaToB KOHTPOJbHON paboThl No4.

O06o0011eHre MaTeprala TEMBI.

Pemenue pacdeTHBIX 3a7a4 Ha ONpeieSIeHHe MacCOBOM MJIH OOBEMHOM T0TH
BBIX0/JIa POJIYKTA PEAKLIUH OT TEOPETUYECKHA BO3SMOKHOTO.

67

Hroroast KOHTpOJIbHASA paboTa IO KypCy OPraHUYeCKON XUMHUU

68

AHanu3 pe3yiabTaToB KOHTPOIHHOT'O UTOTOBOTO TeCTHUpoBaHuUs. O600meHne
3HAHUU MO KypCy OpraHn4eckord XuMuu. OpraHnyeckas XuMusl, 4eJIOBEK U
pupoja.

11 kiaace

TEMA

Koua-
BO
4acoB

Pasnen 1. Teopernyeckue 0OCHOBBI XUMHH

19

[ToBTOpenue kypca xumuu 10 knacca

Xumnueckuit anemenT. Hykinasl. I30TOmBL. 3aKOH COXpaHEHMs MacChl U
JHEPrUU B XHMHHU.

ITepuonnueckuii 3akon [.M1.MenaeneeBa. Pactipenenenue 31€KTpOHOB B
aToMax dBJICMCHTOB MaAJIblX U 6OJII>H_II/IX HepI/IOI[OB.

[TonoxeHre B NEpUOANIECKON CUCTEME BOJOPO/Ia, TAHTAHOUIOB,
AKTHHOMUJIOB U UCKYCCTBEHHO IMOJYYEHHBIX JIEMEHTOB.

BanenTHOCTE 1 BaJICHTHBIC BO3MOKHOCTH aTOMOB.

OCHOBHBI@ BUIbI XHMH‘IGCKOﬁ CBsA3H. I/IOHHa}I, KOBAJICHTHBIC CBA3U.
Merannuyeckas cBsizb. BogopoiHas CBA3b.

IIpocTpaHCTBEHHOE CTPOCHUE MOJIEKYIL.

Crpoenue kpuctamioB. Kpucrannuueckue pemerku. [IpuanHbr
MHOT000pa3usi BEHIECTB.

Knaccudukanmsi XaMUUeCKUX PEaKITHiA.

10

CxopocTh xuMHuecKkux peakiui. Katamus.




11 XUMHUYECKOE PABHOBECHE U YCIIOBUS €0 CMEIICHUS. 1

12 JlucriepcHbIE CUCTEMBI. 1

13 CniocoObI BbIpa)keHUsI KOHIEHTPALUU PACTBOPOB. 1

14 [Tpaktuueckas padota Nel. «[IpuroroBieHrue pacTBOPOB € 3aJaHHOU 1
MOJISIPHOM KOHLICHTpALUEH).

15 DneKkTponuTHdeckas auccounanus. Bogopoansiii mokaszarens. Peakuun 1
MOHHOTO OOMEHa.

16 I'unponus opraHUYecKUX U HEOPTaHUUECKUX coequHeHni. JlabopaTopHast 1
pabota «OnpeneneHne peakiuy cpebl YHUBEPCaIbHbIM HHANKATOPOM.
I'maponus coen.

17 XUMUYECKUE UCTOYHUKHU TOKA. PsiJ1 CTaHIapTHBIX 3JIEKTPOIHBIX 1
MOTEHIMAJIOB.

18 Koppo3us MmeTamioB u ee npenynpexaeHue. 1

19 DIIEKTPONH3. 1

20 KonTtponpHas padora Nel mo teme «TeopeTnueckre OCHOBBI XUMHUI) 1
Pa3znen Ne2. Heopranuveckasi XuMusi 11

21 OO01mast XapaKTepUCTHKA H CIIOCOOBI MOJIYYCHUS METAIIJIOB. 1

22 0O030p MeTAIUTMYECKUX AIIEMEHTOB A- 1 b-rpymm. 1

23 Menp. Hunk. Tutan. Xpom. Kenezo. Hukens. [Inatuna. 1

24 CrutaBbl METaJIOB. 1

25 OKcHUIIbI THAPOKCUIBI METAJIOB. 1

26 [TpakTrueckas paborta Ne 2 «PermieHne s3KcriepuMeHTaIbHBIX 3aa4 10 TeMe 1
«Meramib»

27 00630p HemeTauoB. CBOWCTBA ¥ IPUMEHEHNE BaXKHEHIIINX HEMETAJIOB. 1

28 OO01m1ast XxapaKTepUCTHKA OKCUI0B HEMETAIIJIOB U KUCIOPOACOCPIKALIIX 1
KUCH0T. OKUCIUTENIbHBIE CBOMCTBA CEPHOM M a30THOM KUCIOT. BogopoaHbie
COEIMHEHUS] HEMETAJLJIOB.

29 ['eneTnyeckas CBA3b HEOPraHUYECKUX U OPraHUYECKUX BELIECTB. 1

30 [TpakTnueckast pabota Ne3 «Pemienue sKkcriepuMeHTATbHBIX 33]a4 [10 TEMe 1
«Hemeraiby.

31 KonTponbhas padorta Ne2 no teme «Heoprannueckas XuMus»» 1
Pasznen Ne3. Xumusd H ;KH3Hb 3

32 X¥MHS B IPOMBIIUICHHOCTHU. [[pMHIUIIBI XUMHYECKOTO IIPOU3BOICTBA. 1
XHUMHUKO-TEXHOJIOTUYECKAE MPUHUMUIIBI IPOMBIIIEHHOTO MOIYy4eHUS
MeTasuioB. [Ipon3BOCTBO UyryHa U CTaJM.

33 XuMus B ObITYy. XUMHUYECKasi IPOMBIIUIEHHOCTh M OKpYXKalolias cpeja. 1

34 Hrorossiii ypok 3a kype 11 kmacca 1
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