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IHosicHuTeILHASA 3aNHCKA

QenepanbHbll  rocyJapCTBEHHBIM  00pa3oBaTeNbHBIA  CTaHAApT  OOLIEro
oOpasoBaHus, a Takxke I[Iporpamma pasBUTHA U (OPMHUPOBAHHE YHUBEPCAIBHBIX
y4eOHBIX AeHCcTBUI ansl cpenHero (MONHOTO) oOIIEro oOpa3oBaHMS COCTABISIOT
OCHOBY IIpejyIaraeMoi pabodeil nporpaMmel.

JTa nporpaMma JIOrMYecKd MpooJbKaeT IporpaMMBl )i Ha4aJlbHOTO O0IIero
1 OCHOBHOro obmiero oOpa3oBaHMs B OOJIACTH Pa3BHTHSI BCEX OCHOBHBIX BHJIOB
JesTeNbHOCTH O0y4aeMBIX, INpeAcTaBleHHBIX B HUX. OHa cocrapieHa ¢ y4E€ToMm
ocOOeHHOCTE, KOTOpble OOYCJIOBJIEHBI, B IEPBYI0 OdYepelb, IPEAMETHBIM
COZIEpKaHUEM U IICUXOJIOTHUECKUMH BO3PACTHEIMU OCOOEHHOCTAMHU 00ydaeMbIX.

[lo3HaBarenvHas [eSATENBHOCTh IPH M3YYEHUH Kypca XUMHH Ha 0a30BoM
YPOBHE HUI'paeT BEIYILIYIO POJIb B Pa3BUTUH OCHOBHBIX BUIOB yUeOHON NesTeTbHOCTH
CTapIIeKIACCHUKOB: BIaJeTh METOAAaMH HAy4yHOTO IO3HAHUfA, IIOJHO M TOYHO
BBIp@XKaTh CBOM MBICIH, XapaKTepH30BaTb, OOBACHATh, KJIACCHQHUIMPOBATH
XUMHYeCKHe O0beKThl, paboTark B IpyNIle, apryMEeHTHPOBAaTh CBOK TOYKY 3PEHMS,
HAXOIWTh, MCIIOJIB30BaTh Pa3IMYHBIE HMCTOUYHUKM HMH(OPMALMKU U IIPEICTaBIATH B
YCTHOM U MUCBbMEHHOM peYH pe3ylNbTaThl €€ aHaIu3a.

Onna u3 3amad oOy4yeHHs B CpelHeW WIKOoIe — OIpelelieHre AallbHeHInen
00pa3oBaTejbHOM TPAeKTOPHH ¥ OTBETCTBEHHOrO BBIOOpA JKHU3HEHHOIO |
npodeccHoHasbHOro IyTH. [l pemmeHus 3TOH 3a1a4d CTapLIEKIACCHUKH IpU
W3yUEHWH XUMUH JOJDKHBI MCIIOIB30BaTh NMPUOOPETEHHBIM Ha YPOKaX XUMHH OIIBIT
NIeATeNEHOCTH B IIpodeCcCHOHATBHOM chepe U 000 JKU3HEHHOM CUTYaLlHH,

Comnacao ®I'OC, raBHbIE Helu cpedHezo 00uiezo 00pa3oeanus CoOCTOSAT:

1) B mpuobpeTeHUH 3HaHMMN, YMEHUN U CIIOCO00B AEATENBHOCTH, CIOCOOCTBYIOINX
(hOpMHUPOBAHUIO 1[EJIOCTHOTO MPEACTABIEHHS O MUPE;

2) B pasBUTHM OIBITa Pa3HOOOPA3HOM  JEATENIbHOCTH, CaMOINO3HAaHUA U
CaMOOTIpeIeNIeHNUS;

3) B 0OCO3HaHHOM BBEIOOpE WHIMBUIyalbHONW 00pa30BaTe/IbHOM TPACKTOPHH H
mpohecCuOHaNbHOM A TENBHOCTH.

Bonmpmmoif BKkNIag B JOCTHXKEHWE OTHX Liesield cpefHero obIero obpasoBaHMs
BHOCHT U3yueHue XUMuU, KOTOpOe IIPU3BaHOo obecneuums:.

1) hopMupoBaHHE €CTECTBEHHO-HAydHOH KapTHHBI MHpa, B KOTOpOH cHCTeMa
XUMHUYECKUX 3HAHWH ABIIETCA €€ BaXXHEUIIIUM KOMITOHEHTOM;

2) pa3BUTHE WHTEIUIEKTyalbHOI0 ¥ HPaBCTBEHHOI'O MOTEHIIHaa CTAapIIEKIACCHUKOB,
dbopMupoBaHWE y HHX  OKOJOTMYECKM TIPaMOTHOrO B  y4eOHOH |
npoheCcCHOHANBHOMN IesTENILHOCTH, a TaKkKe B OBITY;

3) OCO3HAHWE Yy CTAPIICKIACCHUKOB HEOOXONMMOCTH B Pa3BUTHM XUMHH U
XHMHYECKOH IIPOMBIIIIEHHOCTH, KaK IIPOU3BOIUTEIBHOMN CHIIbI OOLIECTBA;

4) moHMMaHMe HeoOXOmMMOCTH 0e30macHOro oOpalieHus C  BEIISCTBAMH U
MaTepuanaMH, UCIIOb3yeMBbIMHU B IPOGhECCHOHAIBHON U MIOBCEIHEBHON KU3HH.

Henamu uzyueHus Xxumuu 6 cpeoneil WKoje A6J1AI0MmCA;

1) Bu/leHHE M MOHMMaHKME 3HAYMMOCTH XMMUYECKHX 3HAHMH JUIS KaXKJOro HIeHa
COLMyMa; yMEHHE OIIEHMBATH pa3NUuHble (aKThl M SBICHUS, CBA3AHHBIC C
XUMHYECKMMH 0OBEKTaMH U NPOLECCAMU HA OCHOBE OOBEKTHBHBIX KPUTEPHEB M



OIIpE/IeIEHHOM  CHUCTEMBI LEHHOCTeH, (QopMynupoBaTh ¥ 00OCHOBEIBATE
cOoOCTBEHHOE MHEHHE U yOeXKIeHHE;

2) NOHMMAaHKE POIM XUMHUHM B COBPEMEHHOH €CTeCTBEHHO-HAYYHOM KapTHHE MUpa U
UCIIOIB30BaHUE XUMHUYECKUX 3HAHUU i 0OBACHEHHWs OOBEKTOB M IIPOIECCOB
OKpY>Kalolllell JeMCTBUTENbHOCTH — IIPHUPOAHOM, COLMANBHOM, KYyJIBTYPHOH,
TEXHUYECKO! CpeJibl;

3) ¢opmupoBaHue y CTapIIeKIacCCHUKOB IPH U3YYeHWHU XMMHH OIIBITA IO3HAHHUSA U
CaMOIIO3HAHMS C IOMOILBIO KITFOUEBBIX KOMIIETEHTHOCTEH (KJIFOUEBBIX HABBIKOB),
KOTOpbIe MMEIOT YHHUBEpCallbHOe 3Ha4eHHe JUIsl pa3IMYHBIX BUJIOB AESTENBHOCTH,
— TIIOMCKa, aHanmu3a ©  o0paboTku  uUHOpMalMKM,  U3TOTOBIEHUE
UHGOPMAaLMOHHOIO TMPOAYKTa M ero INpe3eHTalWH, MPUHATHS pEeILIeHHUIH,
KOMMYHHUKAaTUBHBIX HAaBBIKOB, Oe3omacHOro oOpamieHuss C  BeIIeCTBaMH,

MarepyajaMd M MpoleccaMd B IIOBCEJHEBHOM JXM3HHM U MpOoQeCcCHOHAIbHON
NesITeTbHOCTH.

MeToanyeckue 0cO0EHHOCTH Kypca

Conepikanue Kypca peanusyercss M3 pacyéra 1 4 B Hememo. ODTOT JIMMUT
BpPEMEHH U 00yCIaBIMBaeT psiJi METOAMYECKUX 0COOEHHOCTEH Kypca.

Wzyuenne xuMuM Ha  0a30BOM  YpOBHE  ampuHOp¥d  HE  TOTOBUT
crapuiekiaccHukoB kK cpade EI'D mo xumum. IlosTromy B mocTpoeHunu Kypca
UCTIONB30BaH HOO0X00, TIPH KOTOPOM OOyueHHe MIpeaMeTy IIPOMCXOJMT Ha OCHOBE
y4éTa UX UHTEPECOB, CKIIOHHOCTEH U 0COOEHHOCTEN.

C uensl0 TOBBIIEHHMS HHTEpeca K XUMHHM Yy  CTaplIEKIaCCHHUKOB
IpeIyCMOTPEHO  YCHIIEHWe  IPHKJIAJHOTO  XaApakmepa  CONEpXaHus |
TI03HABATENbHON JIEATEIBHOCTH MPH 00yYeHUH JaHHOTO Kypca, T. €. CBS3HM XUMUH C
IIOBCETHEBHOW KU3HBIO YeJI0BEKa.

VueGHbI MaTepual Kypca XUMAM Ha Ga30BOM ypOBHE H3JIOXKEH B hopmame
cobecedosanusa ¢ 0Oy9IarONIUMCs Ha OCHOBE PETU3ALIH MEXKIIPEAMETHBIX CBA3CH.

B Kiacce TEXHOJNOIMYECKOro TPOQUs TeMbl, CBS3aHHbIE C (QU3UKOM
M3ydYaloTCs Ha OCHOBE aKTWBHBEIX (opM (Oeces, IMCIYTOB, ypPOKOB-KOH(epEeHLHit),
YTO [TO3BOJISIET 3HAYUTENILHO YBEIUYHUTD JOJII0 CAMOCTOSATENILHON paboThl y4aIuxcs.
Taxoi HHTErPATUBHBIN MOAXO/ K 00YUEeHHIO XUMUH Ha 0a30BOM ypOBHE U T103BOJIAET
(GOpMHUPOBATE LIENOCTHYIO €CTECTBEHHO-HAYYHYIO KapTUHY MHUPA.

Xumuueckuii 3Kcnepumenm u pacuémmuule 3a0auu no Qopmynam u
ypasnenusm B Kypce 0a30BOro YpOBHS M3-3a2 HEOOJBLIOrO JIMMHTA BPEMEHH
HCIIONB3YIOTCS HECKOJNBKO HHaue. YBeludeH YJENbHBIA BeC JEeMOHCTPALHMOHHOIO
SKCIIEpUMEHTa M YMEHbIIeH — IJrabopaTopHOro ydeHudeckoro. llosTomy mnpu
BBIMIOJTHEHUH AEMOHCTPAIIMOHHOTO AKCIIEPUMEHTA IIHPOKO MPUBIICKAIOTCA YIAIUXCsl
B KadyecTBE acCHCTeHTOB. KpoMe 3TOro, ¢ LENEI0 3KOHOMHU BPEMEHM M YCHIICHHUA
HAIIAOHOCTH  HA  YPOKaX  XAMHM  WCIONB3YIOTCA  BHAEOGparMeHThl W
BHI€OMAaTEPHAIIBI, @ TAKXKe KOJJIEKI[UH.

Uro6bl peann30BaTh B3aMMOCBA3b KA4eCTBEHHON U KOJIMYECTBEHHOH CTOPOH
M3ydaeMbIX XUMHUYECKMX OOBEKTOB, — BEIIECTB M PeaKLuil, — pacu€THbIE 3a1aiH 0



GopMyllaM ¥ YPaBHEHHSM, YBENWYeH yMIeNbHBI BEC CaMOCTOATENBHOIN paboTHI
y4aIuxcs.

Packpvimue ceazu uzyuaemozo mamepuana ¢ Gydywieii npoheccuonanvioii
0eAmeNbHOCMbIO  6bINYCKHUKA  CPeOHell WIKObl  CROCODCMEYem  YCUeHuIo
MOMUBAUUU YUAUMUXCA K UZYHEHUIO HENPOPUIAbHOU OUCUURIUHBI. DTO MOXKET
OBITH HOCTHIHYTO Yepe3 BEBINOJIHEHHE CTApUICKIACCHHKAMH 3aJaHuii ¢ o6IeH .
TeMaTHKON «IloAroToBTE COOGIIEHHE O TOM, Kak CBS3aHbl CBEJSHHS KOHKPETHOM
TeMbl ¢ BblOpaHHOM BamMu BVY3oM wmium ¢ Gymymed npodeccHoHaTBHOMN
JeSTEbHOCTRION.

Bonbiiyro pons B HMHTerpaliy 3HAHWH CTApPIIEKIACCHUKOB 10 XUMHH U
ApPYyruM MNpeaIMeTaM WIPAIOT uiloco)ckue Kamezopuu u 3aKoHbl, HAIIPUMEp,
3aKOHBI I€PeX0Jla KOJIMYECTBEHHBIX OTHOUIEHWH B KadyeCTBEHHBIE, €IUHCTBA U
0OpBEOEI MPOTHBOTIONIOKHOCTEH HMITH KATErOPHS «OTHOCUTETEHOCTH HCTHHBIY.

Opun yac B HeJemI0, OTBEIEHHBIN Ha H3yYeHHe Kypca, Pe/IoaraeT IHpoKoe
HICTIONIb30BAHUE JICKYUOHHO-CEMUHAPCKOTL (hopMbI npoGedenusn yueOHbIX 3aHAmuil.
OTO NO3BOJIAET CTApPIIEKITACCHUKAM He TONBKO () (DEKTUBHO yCBAMBAThL COMEPKAHUC
Kypca, HO H TOTOBHT MX K IPOJOIKEHUIO 00pa30BaHUs B BBICIIEH IIKOJIE, TJI€ TaKas
dopma npeobagaer.

OO0mas xapakTepucTHKa Kypca

OcoOGeHHOCTH  CcOnepXaHHs W METOJUYECKOro  IIOCTPOEHMs  Kypca
cpopmupoBansl Ha ocHoBe @I'OC COO.

1. Conepxxanue Kypca BBICTPOEHO JIOTHYHO U JIOCTYITHO B COOTBETCTBHHU C
CUCTEMHO-AEATEJIbHOCTHBIM ITOAX0JIOM Ha OCHOBE HepapXUH yueOHBIX MpodIeM

2. B 10-om kiacce cTapUIeKJIAaCCHUKH 3HAKOMATCS C OorarbiM MHPOM
OpPraHMYECKHX BEIEeCTB Ha OCHOBE pealu3aldyd HAEH B3aUMOCBI3U XUMHYECKOIo
CTPOEHMSI 3TUX BELLECTB C UX CBONCTBAMH U IIPUMEHEHUEM

3. Conepxanume Kypca oOme#i xumMud B 11-oM Kiracce CIocoOCTBYeT
(bopMHPOBaHUMIO €IWHOM XWMHYECKOM KapTHHBI MHpa y BBITYCKHUKOB CpeIHen
LIKOJIBI ITyTEM PAacCMOTPeHHs] OOIIMX Uil HEOPraHMYEeCKOW M OpraHu4ecKoid XUMHHU
IIOHATHH, 3aKOHOB U TEOPHH.

4. MzydeHue Kypca NPOBOAMTCS HAa OCHOBE COYETAHUSI TEOPUH M INPAKTUKH
IpoOIeMHOro OOY4YeHHs U [TO/1a4yy MaTepHalia B JIOTHKE Hay4HOTO ITO3HAHUS.

5. Teoperuueckue MOJIOXKEHUsI  Kypca  ILIMPOKO TOJKPEIlIeHbI
JEMOHCTPAIMOHHBIMH XHMHYECKUMH IKCIIEPUMEHTAMH, JTaOOPaTOPHBIMH OIIBITAMHU U
MPaKTUYeCKUMU paboTaMu.

6. Peanmusyercs uWHTerpauus COACPKaHMs Kypca ¢ IpeIMeTaMH HE TOJIBKO
€CTeCTBEHHO-HAYYHOr0, HO ¥ TYMaHUTAapHOI'O LIUKIIOB.

7. JOCTHIXKEHHUIO MPEAMETHBIX, METAIPeIMETHBIX U JUYHOCTHBIE PE3YJbTATOB
CII0COOCTBYeT cHcTeMa 3alaHuii B (Gopmare peQuIeKCHH: IPOBEPLTE CBOH 3HAHWI,
TIPUMEHUTE CBOM 3HAHUS, MCIIOIB3YNUTE JOMOTHUATEIbHYI0 HH(DOPMAIMIO U BBIPA3UTE
MHEHHE.



8. PackpbiBaeTcss poONb pOCCHMCKMX Y4YSHBIX B CTAHORJICHHH MHPOBOH
XMMU4ECKOH HayKH, 4TO CIIOCOOCTBYET BOCIUTAHMIO NMATPUOTH3MA M HAI[MOHAIBHOM
caMOUJIeHTU(DUKAITHH.

9. Kype peanusyer cBsi3b yueOGHOM AUCUUILTAHEI C )KU3HBIO, YTO crioco0CTByeT
YCHICHHIO MOTHBALMM YYAIMXCS K H3y9E€HHIO XHMHH 4Yepe3 pPacKphITHE CBS3M
H3y4aeMOro  marepuana ¢ Oyaymed  oOpa3oBaTelbHOM — TpaekTopueidl 1
NpoGheCcCHOHANIBHOM AeSTeIbHOCTH.

10. B Kypce npeicTaBneHb! COBpEMEHHEBIE HAlPaBIeHHs Pa3BUTHS XMMUYECKOH
HayKW U TEXHOJIOTHUH.

11. B xypce Hauum oTpakeHne OCHOBHBIE COEPIKATENBHBIC JIHHIH:

* «Bewjecmeo» — 3HAHHA O COCTaBe, CTPOEHWH, CBOMCTBAaX ((hU3HYECKHX,
XHUMHYECKUX KM OHONOTMYECKHX), HAXOXKACHHM B TIPUPOJE M IIONYYEHHH
BOKXHEHNIINX XUMUYECKUX BEIIECTBR;

* «Xumuueckas peakuus» — 3HAHHS O IPOLECCAX, B KOTOPHIX IPOSIBISIOTCS
XAMUYECKHe CBOWCTBA BEIIECTB, YCIOBHUAX WX IMPOTEKaHUd M crocobax
yIPaBIeHUS UMHU;

o «lIpumenenue eewjecme» — 3HAHWsS B3aUMOCBA3M CBOHCTB XMMHYECKHX
BEIIECTB, Hauboyiee WCIONB3YyeMbIX B OBITY, NPOMBIIIJIEHHOCTH, CEIbCKOM
XO3SMCTBE, 3/[paBOOXPAHEHNH U Ha TPAHCIIOPTE;

® «3bIK XumMuuw» — CUCTeMa 3HAHWM O BaXHEHIIMX IOHATHUAX XUMHHU WU
XVUMHYECKOH HOMEHKIaType HEOpPraHHYeCKUX M OpPraHWYeCKHX BElIEeCTB
(MIOITAK  © TpuBHansHOU); BlaJeHHEe XUMUYECKOH CHMBONHKOH H e
OTPaXeHHEM Ha IIMCbME, —XHMHYECKHMH 3HakaMH (CHMBONaMmu), (GOpMYIBl H
YPaBHEHHUs, a TaKxXKe IIpaBuJia NepeBoaa UHGOPMaIMK ¢ POIHOIO S3BIKA HA S3BIK
XHMHH B 00paTHO.

MecTo npeameTa B y4eOHOM I1aHe

Kypc xumumm B cpensedl 1mxome mpemycmarpuBaercs DenepanbHBIM
roCyIapCTBEHHBEIM 00pa30BaTeNbHBIM CTAaHAAPTOM KaK COCTaBHAs YacTh MPEIMETHOM
obnactu «EcTecTBeHHO-HAYYHEIE IIPEIMETEI.

XHMHsI BKIIFOYEHA B yUeOHOT0 MiaHa THMHA3HH.

B yuyeOHOM muiaHe M3yueHHMe XMMHHU NPOBOJUTCS W3 pacuéra 1 yac B Hememro
(70 uacoB 3a gBa royma oOyueHwus).



JIH‘IHOCTHLIE, MeETanpeaMeTHEIE H
NpeaAMeETHBbIC Pe3yJIbTaThl 0CBOCHHUSA Kypca

OOyuenue XMMUM CIIOCOGCTBYET [OCTHIKEHHIO O0YyHarOLIUMHUCS  CIIEAYIOINX

JAUYHOCMHbIX pe3y/ibmamoeg;

1)

2)

3)

4)

1)

2)

3)

4)

5)

6)

7)

8)

“YBCTBA TOPIOCTHU 33 POCCHHCKYIO XUMUYECKYIO HAYKY M OCO3HAHME POCCHICKOlM
PaXAHCKOH UICHTHIHOCTH — 6 YEHHOCMHO-0PUEHMAYUOHHOTL cepe;
OCO3HaBaTh HEOOXOIAMMOCTb CBOEH II03HABATENBHOW NESTeTLHOCTH U yMeHHe
YUPABIATE €0, TOTOBHOCTE M CIIOCOOHOCTL K CaMO0OPa30BaHUIO Ha MPOTSHKEHUM
BCEH KM3HHU; NOHMMAHUE BaXKHOCTH HENPEPBIBHOTO OGDPA30BAHHUS KaK baxropy
YCTIEMHOH  MpogeccMoHanbHON ¥ OGLIECTBEHHON —NEATENLHOCTH, — @
nosnasamenvroll (KOTHUTUBHOM, HHTEIUIEKTYalbHOI) cihepe

TOTOBHOCTE K OCO3HAHHOMY BBIOOpY JanbHeiIel obpazoBaTenpHoil TPaeKTOpHH
UITH cepsl TPoheCCHOHAIBHON AEATENLHOCTH — 8 mpyoo6oi cepe;

HETIpUATHE BPEIHBIX IPHUBBIYEK HAa OCHOBE 3HAHWUN O HEHCTBUM BElIECTB HA
OpraHu3M ueynoBeKa — 6 cgepe 300posvecbepedcenus u bezonacnozo obpasa
JICUBHU

Memanpeomemmuvimu pesynbmamamu ocBOSHYA Kypca XUMUH SBISOTCS:
UCnonv306anue OCHOBHBIX METOJOB IO3HaHUS (ONpelelNeHHe UCTOYHHKOB
y4eOHOH M HaydHOH MH(OpMALKH, MOTydeHHe ITOMH UHpOpMaLMH, €€ aHallu3, U
YMO3aKIIFOYEHHs Ha er0 OCHOBE, H3TOTOBJICHHE H Ipe3eHTalus HHYOPMALIHOHHOTO
MPOAYKTa; MPOBEJCHHe OKCIEPUMEHTa, B TOM HHCIE M B IIpolecce
HCCIIEIOBATEIbCKON  [IESITEIbHOCTH, MOIETHPOBAHUE H3Y4YaeMbIX OOBEKTOB,
HaDJIIOZIeHNe 38 HUMM, UX M3MepeHHe, QUKCalus pesylbTaToR) U UX NpuMeHeHue
JJIS TIOHUMAaHUS Pa3InYHbBIX CTOPOH OKPYKAOIIEH JeiCTBUTETFHOCTH;

61adeHue OCHOBHBIMHM HHTEJUICKTYAJIbHBIMU ONEPalMAMH (aHAIM3 ¥ CHHTES,
CPaBHEHHE M CHCTeMaru3alus, 0000IeHne 1 KOHKPETH3ALUs, KIacCHPUKAIIUS 1
TIONCK aHAJIOTOB, BBIABICHHE MPHUYMHHO-CIEACTBEHHBIX CBs3e, (hopMyIMpOBKa
TUIOTE3, UX IPOBEPKA U (hOPMYTHPOBKA BEIBOJIOB);

nosnarue 0OBEKTOB OKPY’KAIOMIETO MHpA B ILIAHE BOCXOKACHHA OT abCTPAKTHOTO
K KOHKPETHOMY (OT 00LIEro yepes 4acTHOE K €AMHUIHOMY );

CNOCOOHOCMb BBIJIBUTaTh WA U HAXOOMTH CPEACTBA, HEOOXODUMBIE JUIS HX
JOCTHIKEHHUSI;

ymenue (HOPMyIHUPOBATH LENH M ONPENENISTh 3a7add B CBOEH [O3HABATEIbLHOM
ACATENBbHOCTH, OIPE/IeNIATEL CPEACTBA AT AOCTHIKEHHUS [IeJIel ¥ PelleHys 3a/1ay;
onpedensme pasHOOOpa3Hble UCTOYHUKA IOJyYEHHs HEOOXOMUMOIH XUMHYECKOM
MHQOPMALMK,  YCTAHOBIGHHE  COOTBETCTBHS  CONEPXKAHMA U (HOPMBI
NpeacTaBlIeHus] HH(OOPMALMOHHOTO NPOAYKTa ayIHTOPHH;

YyMeHue TIPOLYKTHUBHO OOIIATHCS M B3aUMOJEHCTBOBATH B IIPOLIECCE COBMECTHOM
ACATEIBPHOCTH, YYWUTBIBATh IIO3ULMH JPYIMX YYaCTHHUKOB IEATEIBHOCTH,
3(heKTUBHO pa3pelaTb KOHQOINKTEL;

20mosHocmb K KOMMYHUKalMHM (TIPEACTABNIATh PpPE3yNETAThl  COOCTBEHHOM
MO3HABATEJIBHOM  JEATENIBHOCTH,  CABIATh M CJAYIIaTh  OIIIOHEHTOB,
KOPPEKTHPOBATh COOCTBEHHYIO MTO3HUIIHIO);



9) ymenue WCHONB30BATH CpPENCTBA HWH()OPMALHOHHEIX U KOMMYHHKAITHOHHBIX
TexHonoru (manee — MKT) B pelleHHH KOTHUTHBHBIX, KOMMYHHKATHBHEIX H
OpraHM3aLOHHBIX 3aJa4 ¢ CcoOmrofeHHeM TpeGoBaHUM JPrOHOMUKH, TEXHUKH
0e30I1aCHOCTH, T'HIHEHBI, PeCypcOCOepeXeHHs, MPaBOBBIX H ITHYSCKUX HOPM,
HOPM MH(bOPMAITMOHHON Ge3011aCHOCTH;

10)  enadenue A3BIKOBHIMH CPEICTBAMHE, B TOM YHCJIE M A3BIKOM XHMHH — yMEHHE
SICHO, JIOTHYHO M TOYHO W3J1araTh CBOKO TOUKY 3PEHHS, UCIIOIL30BATh aJeKBAaTHBIE
SI3BIKOBBIE CPE/ICTBA, B TOM YHCJIE MU CUMBOJIBHBIE (XUMHUYECKHE 3HAKH, (QOPMYIIELI U
YpaBHEHHS ).

IIpeomemuvimu  pesynibmamamu W3ydeHUS XUMHM Ha 6a30BOM ypoBHE Ha

CTYIIEHH CPEIHET0 00LIero oOpa3oBaHusl SBISIOTCA CAEAYIOIINE PE3YILTATEL.

I. B nosnaBaresbHoO¥ chepe:

1. snanue (nonumanue) TEpMHUHOB, OCHOBHBIX 3aKOHOB M B)KHEHIIUX TeOpuii Kypca
OpraHWYEeCcKOH U o0IIel XuMuwy;

2. ymenue HaOMIONATh, ONMCHIBATH, (QUKCUPOBATH PE3YILTATHl M JeIaTh BBIBOJALI Ha
OCHOBE NEMOHCTPAIHOHHBIX M CAMOCTOSTENIBHO IMPOBEAEHHBIX HKCIIEPHUMEHTOB,
UCIIOJIB3YS 111 3TOTO POIHOM (PYCCKHIA) SI3BIK U S3BIK XMUMHH;

3. ymenue KIaCCU(DUIMPOBATH XHUMHYCCKHE OJIEMEHTHI, IIPOCTBIE BELIECTBA,
HEOpPraHWYeCKHE U OPraHUYeCKUe COeIUHEHUs, XUMUYECKHE IIPOLIECCHI,

4. ymenue XapaKTepH30BaTh OOIIME CBOMCTBA, MONyYeHHE B IIPUMEHEHHE H3YIEeHHBIX
KJIaCChl HEOPraHWYeCKHWX © OpraHMYeCKUX BeIIeCTB W HX BaKHeHIIMX
[IpeICTaBUTENIEH;

5. onuceigeame KOHKPETHBIE XHUMHUYECKHE PpEaKl{M, YCIOBHS WX IPOBEICHUS H
YIPaBIEHUS XUMUYECKHUMH IIPOLIECCaMHU;

6. ymenue NPOBOAUTH CAMOCTOATENBHBIN XUMHUYECKHH OIKCIIEPHMMEHT W HabIronaTh
OEMOHCTPALMOHHBIN SKCIIEPUMEHT, (PUKCUPOBATh PE3YJIbTAaThl U JeNaTh BBIBOIEI U
3aKJIFOYEHUS 10 pe3yIIbTaTaM;

7. npozro3upoéamb CBOHUCTBA HEM3YYEHHBIX BEIECTB I10 aHAJOIMHU CO CBOMCTBAMH
M3yYEHHEIX Ha OCHOBE 3HAHUSI XUMUYECKUX 3aKOHOMEPHOCTEH;

8. onpedensimv WCTOYHHUKH XHUMHUYECKOH HHQOOpMALWH, IOITydYark €&, IPOBOIMTE
aHaJIM3, U3TOTaBIUBaTh HH(QOPMALIMOHHBIN MPOAYKT U MPEACTABIATE €T0;

9. ymemv  none3oeamvca  o0S3aTENBHBIMH  CIPABOYHBIMH  MaTepHajaMu:

Ilepuopguyeckoit cucremoit xumuueckwx osnemeHToB J[.M.Menneneesa, Tabnuieit

pPacTBOPHMOCTH, OJIIEKTPOXUMHUYECKUM PsAIOM HampsDKEHWH MEeTallIoB, PSIOM

3JIEKTPOOTPHLIATENILHOCTY — I XapaKTepUCTHUKH CTPOEHMs, COCTaBa M CBOMCTB

aTOMOB XHMHYECKHX 2y1eMeHTOB [—IV mnepnonoB u 00pa3oBaHHBIX UMH MPOCTHIX U

CJIOKHBIX BEILIECTB,;

10. yemanoenenue 3aBUCUMOCTH CBOMCTB M MPUMEHEHHUs BAKHEHUILINX OpraHHYeCKUX

COEMHEHUH OT HMX XUMHUYECKOIO CTPOEHHUS, B TOM HYHCIe M OOYCIOBIEHHBIX

XapakTepoM 3TOT0 CTPOEHHUs (IpelebHBIM WM HENpeAe]bHbIM) M HaJIWYHEM

(GyHKUMOHAJIBHBIX I'PYII;

11. modenuposarue MoKy HEOPraHUYECKUX U OPraHMYECKUX BEIIECTB;

12. nonumanue XUMUYECKOW KapTHHBI MHpa KaK HEOThEeMJIEeMOW YacTH IeI0CTHON

Hay4YHOMN KapTUHEI MUpa.



II.

1.

IV.

B uennocTHo-opueHTannoHHOH cdepe — QGopMmuUpoBaHHE COOGCTBEHHOI
MO3ULIMK IIPH OLEHKE ITOCIIENCTBUN U OKpY’Karolleil cpeisl NesiTeJbHOCTH
Yell0OBeKa, CBA3aHHOM C IIPOM3BOJACTBOM U IepepaboTKOW XHUMHYECKHX
IIPOAYKTOB;

B TpynoBoii cepe — npogedenue XUMHUECKOTO DKCIEPUMEHTA; pazeumue
HaBBIKOB y4eOHOM, IIPOEKTHO-UCCIIeI0BAaTEIbCKON 1 TBOPYECKOH NeSITeTbHOCTH
IIPY BBIITOJIHEHHH UHAWUBUIYAJIBHOIO IIPOEKTa 10 XHMUH;

B cdepe 3popoBoro obpasza :Ku3HU — cobnodenue TipaBui 0e30MacHOTO
obpallleHusi ¢ BellleCTBAaMH, MaTepHaliaMd; OKa3aHHe IEPBOM IOMOILIU IPU
OTpaBIICHHUAX, OXOrax M TpaBMax, IIONyYEHHBIX B pE3ylbTarTe HapyLICHUs
MpaBUil TeXHUKU Oe30rmacHOCTH Npu paboTe ¢ BelecTBaMH U J1abOpaTOPHBIM
o0opyIoBaHHEM.



Copepxanne kypea 10—11 knaccos. Ba3oBhblii YPOBeHbE

CozmepkaHne Kypca XapakKTepusyeTcs LEOCTHOCTBIO M CHCTEMHOCTHIO
Y4eOHOrO IpenMeTa, Ha OCBOEHHME KOTOPOIO OTBENEHO IKECTKO JTUMUTUPOBaHHOE
y4eOHoe Bpemsl.

IlepBast yacts kypca (10 kimacc) mocBsieHa OpraHUYecKUM COCIUHEHUsIM, a
BTOpas (11 xnacc) — obmiei xumum.

CrpyKTypupoBanue Kypca OpraHAYecKoif XHMHH HEOBXOIUMO, HeXoms u3 1
qaca B Helemo. BHawane paccMaTpHBAIOTCS KpaTKHe TEOPETHYECKHE CBEACHHS O
CTPOCHHH, KJIaCCU(HUKAMH M crocobax (pOpMHUpPOBAHMS Ha3BaHMil OpraHU4YeCcKUX
COeMHEHUH, 06 0COGEHHOCTAX NPOTEKaHUs OPTaHWYECKUX PEaKLuil B CpPaBHEHHH C
M3y9CHHBIMH B OCHOBHOH IIKOJI€ TUNIAMH XHMHYECKHX peaklUuii ¢ ydacTHem
HEOPraHW4eCKUX BelecTB. Ha HayanbHOM dTame pacKphIBalOTCA —ITPHYHHEL
MHOT000pa3usi OpraHu9IeCKUX COeIUHEHHIA.

Hanee paccMaTpHBAalOTCS OCHOBHBIE KJIACCHI OPTaHMYECKMX COEIMHEHUH —
YTIIEBOJIOPO/IOB (ATIKAHOB, JKEHOB, HEHOB, aJIKHHOB, apeHOB) M HX NPHPOLHBIX
MCTOYHHKOB (IPUPOAHOTO ra3a, He(TH U KAMEHHOTO yIJIsl). DTO TI03BOISET 3aKPENUTh
OCHOBHEIE ITOJIOXKEHHUSI TEOPHH XHMHUYECKOTO CTPOEHHUS OPraHUYecKHX COeIUHEHHI
A.M.Bbytneposa.

3areM CBeJCHHs O 3aBHCHMOCTH CBOMCTB OPraHMYECKHX COEIMHEHMI OT HX
CTPOCHHA pa3BUBAIOTCA IIPH PAacCMOTPEHHMH KJIACCOB  KHCIIOPOACOAEPKALINX
COENMHEHHH (CIIUPTOB, (EHOMNA, albIETHI0B, KAPOOHOBBIX KHCIIOT, CIOKHEIX (hUPOB,
JKHPOB U YIIEBOZOB) M a30TCOAEPIKAIIMX OPraHMYeCKUX COEIMHEHHH (aMHHOB,
aMHHOKHCITOT, OEJIKOB M HYKJICMHOBBIX KHCJIOT).

Wnero uenenonaranys, T. . 0TBETa Ha BOIPOC O POJNH OPraHHYECKOH XUMHUHU B
KU3HH COBPEMEHHOIO 0OIlecTBa, peamu3yeT 3akIIOYWTeNbHas IaBa Kypca
«Opranudeckas XUMHs U obiiecTBo». B Heil oGydarommecs 3HaKOMSTCS ¢ TAaKMMU
BaXXHBIMM B TIPaKTHYECKOM M OMOJIOrMYECKOM OTHOIIEHMM BEIIECTBAMH U
MaT€pualaMH, KakK IUIACTMAacChl M BOJIOKHA, (EPMEHTHI, BUTAMHHbLI, FOPMOHBI H
JICKapCTBa, a TaK¥Ke ¢ JOCTHXXKEHUSIMH OHOTEXHOJIOIHH.

B Kkypce oOmiell XuMHH y CTapuIeKIacCHUKOB (OPMUPYETCS IEIOCTHOE
NIPEICTABICHUE O XHMHUYECKOM HayKe M XHMHYECKOM IIPOM3BOJCTBE, a TaKkKe O
CIMHON eCTEeCTBEHHO-HAYYHOH KapTHHE MHpa, B KOTOPOI XUMHUYECKas KapTHHA MHpa
ABJIACTCA €€ HEOThEMIIEMOM YaCThIO.

B kypce oOmell XUMUM BHadale yyaliMecs 3HAKOMATCS MOCIEIHUMHE
AOCTH)XKCHUSAMH B OOIACTH H3Y4EHHs aToMa, y3HAIOT O COBPEMEHHBIX METOIaxX
TMO3HAHUS CTPOCHUS aTOMa, YIIyOISIOT U PACHIUPSIOT 3HAHMUSA, TIONyYeHHbIe B Kypce
OCHOBHOW ILIKOJIbI, O CTPOEHMM aTOMa M BeLIecTBa Ha OCHOBE IleproamuecKkoro
3akoHa U [lepuonnueckoit cucremer JI.M.Menzeneesa, 00 061X cBoicTBAX KIACCOB
OpPraHWYeCKHUX M HEOPTaHMYECKHX COEAMHEHHH (KHCIIOT, OCHOBaHMMU, aM(OTEpHBIX
COEIIMHEHWH) B CBETE TEOPHUH DIEKTPOIUTHYECKOM TUCCOLMAIMU M IPOTOHHOM
Teopur. [Jlamee paccMmarpuBaeTcs KiIacCHGUKAalUKsA XUMHUECKHX peakinuil B
OpraHM4YeCcKOM M  HEOpPraHW4YecKod XHMHH. 3aBepliaeT KypCc 3HAKOMCTBO
CTapIUEKJaCCHHKOB C MEPCIEKTUBAMU Pa3BUTHUS XMMHUYECKOH HAyKH U XUMUYECKOTO



MPOM3BOJICTBA, C IIPOOIEMaMH OXPAHBI OKPYXAIOWIEH CpemBl OT XUMHYECKOrO
3arps3HEHHs U IIyTAMU UX PELICHHS.

Conepxkanue kypea. 10 kiaace. bazosblii ypoBeHb

Teopust ctpoenust opramuveckux coemuHenunit A. M. Byrneposa. ITpeamer
opraHuyeckoil xumuu. OpraHmyeckue BeIecTBa: IPHUPOAHBIE, UCKYCCTBEHHBIE U
cuHTeTH4ecKre. OCOOEHHOCTH COCTaBa M CTPOEHHMS OpPraHMYEeCKHX BEILeCTB.
OcHoBHBIE  TOJIOKEHMSI TEOPHH XHMHYECKOTro cTpoeHuss bytieposa.
BanentHocts. CrpyKTypHBIE (OpMYITEI — IOJHBIE W COKpaméHHEE. IIpocTsie
(onMHapHbIE) M KpaTHBIE (IBOMHBIE M TpOiHBIE) CBA3u. M30Mepsl M M30MepHs.
Bsaumuoe BausHue aTOMOB B Monekyie.

Hemoncmpayuu. Hexotopble o0Ie XUMHYECKHUE CBOWCTBA OPraHWIECKUX BEILECTB:
MX TOpeHHe, IUIaBjieHue U obyrmuBaHue. Mojenu (IIapocTepskHeBble U 00BEMHEIE)
MOJIEKYJI OpraHHYeCKUX COEAMHEHUH pa3HbIX KiiaccoB. OmperelieHue 3JIeMEeHTHOIO
COCTaBa OPraHUYECKUX COEIUHEHHUH.

Jlabopamopnsie onvimol. VI3roTOBICHHWE MOIENEH OPraHUYECKHX COEIUHEHUH.
Butanusm u ero xpax. ITonsitie 06 yrieBomopomgax

Yriesogopoabl M UX NPHPOAHBIE HCTOYHHKH

Ilpepensnebie yrieBogopoabl. Aukanbl. Omnpernenenue. [oMonoraueckuit  psj
allkaHOB M ero obmas dopmyna. CTpyKTypHas H30MEpPHS YIVIEPOJHOM IIEITH.
Pamuxanel. HomenxsiaTypa ankaHoB. XHMHYECKHE CBOWCTBA alKaHOB: TI'OpPEHHE,
peakiuu 3aMelleHus (TaJoreHUpOBaHMe), peakis Pa3lIOKeHHs MeTaHa, PeaKius
IEeTUIPUPOBAHUS ITAHA,

HenpeaenbHble yriieBoAopoabl. AJIKeHbl. DTUIeH. [OMOIOrnYeckuil psif alKeHOB.
Homenknarypa. CrpykrypHas usoMmepus. [IpoMEIIUIEHHOE TMONyYeHHWE AJKEHOB:
KPEeKUHI' M JIErMJpUpPOBAaHME alKaHOB. Peakius Jeruaparallii 3TaHoNa, Kak
11abopaTopHBI CIOcO0 MOTydYeHHs STHIEHA. Peakuuy IpHCOeUHEHHS: THpATallHs,
I'MJIpOrajJoreHNpOBaHUE, raJloreHUpOBaHUeE, [OJTUMEPU3aIIHH. IIpaBuio
MapxoBuukosa. OkucieHue ankeHoB. KadecTBeHHBIE peaklUd Ha HeNpeIesibHBIE
YTJIEBOIOPOHI.

Ankaauennl. Kayuykm. Homenknarypa. ConpsokéHHble gueHbl. byragwen-1,3,
uszonpeH. Peakumsa Jlebenesa. Peakuuum npucoeauHeHus ankanaueHoB. Kayuyku:
HaTypalbHbIA, CHHTeTHYeckue (OyTaIueHOBBIH, W30NPEHOBBIH). BynkaHu3amws
Kayuyka. Pesuna. DO0HHT.

Aaxunnbl. O01as xapakTepucTHKa roMosioradeckoro psa. CriocoOsl 0bpasoBaHus
Ha3BaHUW alKUHOB. XUMHUYECKHE CBOHCTBA alleTWIEHA: TOpeHHe, peakluu
MIPUCOEAUHEHUSA: THAPOraJOreHUpOBaHNe, ralIOreHUpOBaHUe, ruapaTtauus (peakuus
Kyuepoga), — ero nosnydyeHue u npuMeHeHre. BUHWIXJIOpU 1 ero mojJuMepu3alus B
IOJTHUXJIOPBUHHUIL.

Apenbl. beH30:1, KaKk IpeCTaBUTEIb apPOMAaTUYECKUX YINIeBOI0poaoB. CTpoeHHe ero
MOJIEKYJIbI M CBOWCTBa (PM3MYECKHE W XHMUYECKHUE CBOMCTBAa: TOpEHHE, peaKIUu
3aMelleHns — raJloTeHUpOBaHue, HUTpoBaHue. [lomydyenue u npuMeHeHue OeH3oIa.



Ilpupoanbiii u momyTHbIii rasel. CocTaB MpHPORHOro rasa. Ero HaxXoxIeHue B
npupoxe. IIpenmMyinectsa NpUpoOIHOIO rasa Kak TOIUIMBA. XUMHUUecKas mepepaboTka
TIPHPOHOTO Ta3a: KOHBepCHs, MUponu3. CHHTE3-Ta3 U ero IpUMEHEHNE.

[oryTHele rassl, ux cocras. [lepepaboTka MomyTHOro rasa Ha bpakuum: cyxoii ras,
IponaH-0yTaHOBasi CMeCh, Fa30BbIH OEH3MH.

He¢tr 1 cnocobe1 eé nepepaborkn. Cocras HedTu u €& nepepaGoTka: MeperoHka,
KpekuHr, pudpopmuHr. Hedrenpomykrsl u ux nomyuenue. IToHsTue 06 OKTAHOBOM
quciie. XUMHYECKHE CIIOCOOBI MOBBINIEHUS KadyecTRa OeH3MHA.

Kamennpiii yrone m ero mepepaGorka. KokcoBaHme KaMeHHOrO ymisi M ero
IIPONYKTBI: KOKCOBBIH Ia3, amMMmuayHas BOJa, KAaMEHHOYrojJbHAas CMOJa, KOKC.
["asudukaiys KaMEeHHOTO YIS,

Hemoncmpayuu. Topenue NpenensHBIX U HENpPENEIbHBIX YIIEBOIOPOIOB: METaHa,
oTaHa, anerwieHa. KadyecTBeHHBIE peakIMM Ha HeIlpeiesbHbIE YIVIEBOJOPO/IBI:
obecuBeyrBaHne OSTHIEHOM M aUETHJICHOM pacTBOPOB IlepMAaHraHaTa Kalus WU
OpomHO# Bozkl. OTHOIIEHMEe GeH30/a K STUM OKHMCIUTENIM. Jleruaparalys sTaHoua.
['vnponus xapbuna kamsuus. Komnekiuu «Hedts u HedrenponykThi», «KaMeHHBIIH
yTOb M MPOAYKTHI ero nepepabotku», «Kayuyku». Kapra momesHbIX HMCKOIaeMbIX
PO.

Jlabopamopusie onvimel. O6HapyXeHUe TPOIYKTOB roperus ceeun. Mccinenosanue
CBOMCTB Kay4yKOB.

Kucnopoa- n azorcoaep:kauine opraHudecKkne coeInHeHus

Oanoaromubie cnupthl. Onpenenenne. OyHKIMOHAIBHAS THIAPOKCHIBHAS TPYIIIIA.
['omMonoruuecknii psaa NpenenbHBIX OJHOATOMHBIX CIIUPTOB. M30MeEpHUs ION0XKEHHUS
(GyHKIMOHANBHOH rpynnsl. BomopomHas cBs3b. XHMHYECKME CBOWCTBA CIMPTOB.
Anpaeruanas rpynma. Peakuus stepudukaunu, ciaoxHble 3¢upsl. IIpuMmeHeHue
CUpTOB. JlefCTBHE METHUIIOBOIO U ATUIIOBOTO CIIMPTOB HA OPraHU3M yeJIoBeKa.
MmuoroaroMHble CHHPTbI. DTHICHIIMKOIb, KaK IPEIACTABUTENL IBYXAaTOMHBIX U
[IMLUEPHH, KaK IPEICTaBUTENb TPEXAaTOMHBIX CHHUpTOB. KauecTBeHHas peakiivs Ha
MHOTrOaTOMHBIE CIIMPTBI, UX CBONCTBA, IOJMydyeHHe M mpuMeHeHue. [lousTHe 00
aHTU(pHU3ax.

®enon. CrpoeHue, NodydeHHe, CBOHCTBA W NpHMeHeHHe (eHona. KayecTBeHHBIE
peakuyuu Ha (eHol. B3auMHOe BIHsIHAE aTOMOB B MOJIEKYJIe (heHoIIa.

Anpaeruabl W KeTOHbI. QOpManpIerui M aueTalbIerdl, Kak I[PelCcTaBUTeH
allbJErHI0B, COCTAaB MUX MoleKyld. @PyHKIHOHANbHAs KapOOHMIbHAS TIpYIIIa.
KauecTBeHHBIe peakuuy Ha anpjerujpl. CBoiicTBa, IONyUeHWE U IIPUMEHEHHE
(hopmanbieruia u aneranbaeruia. Peakiiuy MoNMUKOHeHCAMH JUTs OpMalblIera.
IlonsiTHe 0 KeTOHAX Ha IIPHUMepe alleTOHA.

KapGOonoBble kHca0Tbl. [OMONOrHYecKUi psAn TMpeneibHBIX OTHOOCHOBHBIX
KapOOHOBLIX KHCIOT. JKHpHBIE KapOOHOBBIE KHCIOTEL. XHMHYECKHE CBOHCTBA
xap6oHOoBbIX KucIOT. [lonydenue u npuMeHeHre MypaBbUHON U YKCYCHON KUCIIOT.
Caoxnbie 3¢pupsl. Kupbl. Peakius srepudpukannu. Cnoxssle 3@upsl. JKupbl, ux
COCTaB U TUAPONIH3 (KUCIOTHBIN U 1meno4Hoi). Meia. ['uapuposanue xXUpos.
Yrueeoawl. YrneBonel. MoHocaxapunasl. [mmoko3a kak anpaerugocnupr. CopOur.
MoiouHokucIoe W crupToBoe OpoxkeHue. PortocuHTes. [ucaxapuzabsl. Caxaposa.
[Tonucaxapuael: KpaxMai, LEeJUI0I03a.



Amunpl. AmuHOrpynna. AMUHBI TIpeleNbHBIE U apoMaTHYecKde. AHHUIIMH.
[lony4yenne amunoB. Peakuus 3uHHHA. XHMHYECKHE CBOWCTBA M IpUMEHEHHe
aMHUHOB.

AMHHOKHCIOTEI. AMHHOKHCJIOTBI, COCTaB MX MOJEKYyJl M CBOWCTBA, Kak
aM(OTEpHBIX ~ OpPraHM4ecKMX  COeJWHeHMil. [JIMIMH, Kak  [pejcTaBUTENb
aMUHOKHCIIOT. ITonmydenne nonmunerunoB peaxuuedt monukoHgeHcaiuu. [lonsTtue o
NEIITUIHON CBS3U.

besxn. Ctpoenue MosieKyn 6eKoB: epBUYHAS, BTOPUYHAS ¥ TPETHYHAS CTPYKTYPHI.
KagyecTBennble peakuuu Ha OCNIKH, MX THAPOJHW3, HEHATypalus W OMOJOrMuecKHe
GYHKLIMH.

Hemoncmpayuu. IlonyyeHnne ampIerwgoB OKUCIIEHHEM cCnupToB. KadecTseHHas
peakxiysa Ha MHOTOaTOMHBIE CIIUPTHL. 3aBUCUMOCTh PACTBOPHMOCTH (heHOJIa B BOZIE OT
TeMIieparypel. B3aumopelictBue ¢ OpoMHO# Bomo#t m ximopumom xenesa(lll), kak
KayeCTBEHHbIe peakuuu Ha GeHon. Peakuuu cepeOpsHOro 3epkaia H  CO
CBEXKEIOIMy4YeHHBIM ruapokcuaoM Meau(ll) mpu HarpeBaHuM, Kak KadeCTBEHHBIE
peakuuu Ha anpferuasl. OO6pa3npel MypaBBUHOM, YKCYCHOW, MAIIEMUTHHOBOHW U
CTEapUHOBOM KHCJIOT M HX pacTBOPUMOCTh B BoJe. AJBJErHIHbIE CBONCTBA H
CBOMCTBA MHOIOATOMHBIX CITMPTOB IVIIOKO3Bl B peakuuu ¢ ruapokcugoMm memu(Il).
Wnentudukanusa kpaxmana. KauecTBeHHBIE peakiny Ha OeIKH.

Jabopamopusie oneimpi. CpaBHEHHE CKOPOCTHM HCIIApEHMs BOABI U JTaHOIA.
PacTBopuMOCTh INHIlEpUHA B BOJAE. XUMHUYECKHE CBOMCTBA YKCYCHOW KHCJIOTEHI.
Onpenenenue HelpeaesbHOCTH pacTUTENbHOro Macia. Mnenrtudukanus kpaxmana B
HEKOTOPBIX MpOAyKTax mnHTaHusA. M3roToBieHwme KpaxMalbHOTO KIieicTepa.
M3roroBnenue Mopened MONEKYyJl aMUHOB. M3roroBrneHue MOZENH MOJIEKYJIBI
DIUIAHA.

Ilpakmuueckan paboma. IneaTuduxanus opraHui4ecKux CoOeIMHEeHHUH.
Oprannyeckasi XUMHS 4 001IeCTBO

buorexnonorus. [lepruons! e€ pazsurus. Tpu HampaBneHHs OMOTEXHOJIOTHU: FeHHas
(unmu  reHeTWuecKas) HHXKCHEpPHs; KIETOYHAs HWHXXEHepHs; Ouonorudeckas
uHXeHepus. ['eHeTndeckn MonuduuuposanHele opranusmsl (I'MO) u TpaHcreHHas
npoaykuusi. Knonuposanue. iMmmoOunn3oBanHble pepMEHThI U UX IPUMEHEHHUE.
Ioaumepsl. Knaccuduxanus nonumepos. MckyccTBeHHBIE MONKMMEPHI: LEUTYIONT,
alleTaTHBIN MENK, BUCKO3a, [eJuIodaH.

CuHTeTH4YecKHe mojuMepsl. [lomumepusanus U MOJUMKOHJIEHCALMS, KaK CIIOCOOBI
nonyyeHuss rnonuMmepoB. CuHTeTHdeckue Kayuyku. [lonmuctupon, TeduoH #
MOJIMBUHUJIXJIOPH/I, Kak IpeacraBuTeNd 1uiactMace. (CHHTETHYECKHE BOJIOKHA!
KaIrlpoH, HAWIIOH, KeBlap, JaBCcaH.

demoncmpayuu. Konnekuuu KaydykoB, IIJIaCTMAacC, CHHTETHYECKUX BOJIOKOH U
u3nenuii u3 Hux. PepMeHTaTUBHOE pa3lIOXKEeHUE IIEPOKCHa BOLOPOAA C ITOMOIIBIO
KaTajas3bl CBEXKEHATEPTHIX MOPKOBH HITH KapTodes.

Jlabopamopnute onbvimel. O3HaKOMIIEHHE C KOJUIEKIMSIMH KaydyKOB, IUIACTMAacC U
BOJIOKOH.

IMpakmuueckas padoma. PacriosHaBaHHe I171aCTMAcC U BOJIOKOH.



Copep:xanne kypca. 11 kaace. BazoBsrii YPOBeHb

Crpoenne BewecTn

OCHOBHBIE CBeEHHS O CTPOCHHH aTOMA. Crpoenue atoma: cocras spa (HyKJTOHBI)
¥ JNIEKTPOHHAs 0bonouka. [Tonstre 06 m3oronax. I[TousTHe o XUMHYECKOM 3JIEMEHTE,
Kak COBOKYITHOCTH aTOMOB C OZIMHAKOBBIM 3apsi/IOM s/Ipa.

Ilepuognueckasi cHcTeMa XHMHYECKHX 3/1€eMEHTOB . . MeHneneeBa B cBere
CBCTC y4EHUS O CTPOeHMH aToma. QU3MYECKMH CMBICT NPHHATON B TabmHIe
/.M. Menneneesa CHMBONUKY: IOPSIKOBOTO HOMepa dIeMeHTa, HOMEpa nepuoma u
HOoMepa rpynnel. IToHsTHe O BaJeHTHBIX 3NMEKTPOHAX. OrobpaxeHne cTpoeHus
QIEKTPOHHBIX 060JI0YEK aTOMOB XUMHYECKUX SIEMEHTOB C TOMOLIBIO JNIEKTPOHHBIX
¥ 3JIEKTPOHHO-TpapUIecKix HopMyiL.

OGbsicHeHne 3aKOHOMEPHOCTEH H3MEHEHHS CBOWCTB AIEMEHTOB B nepuogax u
pyImax IEPUOANIECKOH CHCTEMBI, KaK CIEACTBHE MX BJIEKTPOHHOIO CTPOEHHUS.
OJIEKTPOHHBIE CEMEMCTBA XMMHUUECKHX 3IEMEHTOB.

CpaBuenne Ilepuoauyeckoro 3akona u TEOPHH XHMHYECKOr0 CTPOeHHS Ha
¢unocodekoii ocHoBe: MpenmOCHUTKH OTKphITUs [lepronuueckoro 3akona u Teopun
XUMUIECKOTO CTPOCHHS OPraHWYeCKUX COEJMHEHHH; POIb JIMYHOCTH B HCTOPHH
XVUMUH; SHAYCHNE IPAKTHKHU B CTAHOBIIEHNUY U PAa3BUTHH XUMHYECKHUX TEOPHIA.
Honnas xumu4ecKasi CBSI3b H HOHHBIE KPHCTAJUIHYECKHE pemérkn. KaTuoHs! u
AHMOHBI: HX 3apsibl M KIacCHQUKalki IO COCTaBy Ha IPOCTHIE M CIOXKHEIE.
IIpencrasurenu. ITonstie 06 noHHON XUMUYeCKOi cBa3H. Monnas KpHUCTaUT4YecKas
pemérka U pusnYECcKre CBOMCTBA BENIECTB, 06YCIOBICHHBIE STUM CTPOEHHUEM.
KoBasienTnas XHMHYecKas CBS3b. ATOMHBIE " MOJIEKyAsIpHbIE
KpHCTAL/IHYeCKHe pemeéTKm. ITousiTue 0 KOBaJIEHTHOMH CBSI3H.
ONeKTPOOTPULIATETBHOCTD, HENONAPHAS U TOJISPHAs KOBAJEHTHEIE CBSI3M. KpatHOoCTB
KOBaJICHTHOH CBsi3u. MeXaHu3MBl 00pa3oBaHMs KOBAIEHTHEIX CBS3ei: OOMEHHBIN U
/IOHOPHO- aKUENTOPHBIH. IToNIpHOCTE MONEKYIBI, KaK CIeACTBHE HOMAPHOCTH CBA3HM
M TeOMETpuM MoJeKynsl. KpucTamiudyeckne pems&TKH ¢ STUM THUIOM CBS3H:
MOJICKYJISIPHBIE U aTOMHBIE. DPU3nYeCKHe CBOHCTBA BEIIECTB, 00YCIOBIEHHBIE THIIOM
KPUCTAIINIMYECKUX PEIIETOK,

Merannuveckasn cBasb. [IOHATHE O METAIHYECKON CBS3H H METALIHUECKUX
KPHUCTAJUIMIECKUX pemeTkax. PHU3HYecKHe CBOMCTBA METalJiOB HAa OCHOBE WX
KpUCTAJUIMIECKOTO CTpoeHMs. [IpuMeHeHMe MeTallsloB Ha OCHOBE HMX CBOIMCTB.
YépHble U 1IBETHEIE CITIABEIL.

Boxopoanas xumuueckasi cBsisb. MeKXMoONeKyIspHas U BHYTPHUMOJIEKYJISIpHAsI
BOJIOPOZIHBIE CBA3U. 3HAYEHUE MEXMOJIEKYISIPHBIX BOJOPOIHEIX CBSI3Ei B IIpUpOE U
JKU3HH YeJoBeKa.

IToumepel.  [lonydeHne — TMONMMEPOB  peakusIMu NOJIMMEpH3aMA |
MONMKOHJCHCAlMK. BaxHe#iuye mpencraBuTeNnd mIacTMacc M BOJOKOH, MX
NOJTy4eHHE, CBOMCTBA U IPUMeHeHHe, [IOHATHEe 0 HEOPraHUIeCKUX MONTUMepax U HX
IIpEeICTaBUTEH.

Mucnepcubie cucremsl. IToHsTHE O AuCTIepcHOM (ase M JUCIEPCHOHHOMN cpeze.
ATperarHoe COCTOSIHME pasMep wacTHL (asbl, Kak OCHOBa s Kiaccu(uKaruu
AMUCIIEPCHBIX CHCTEM. DMYJIbCHH, CYCIIEH3UH, a3pO030JIH — IPYIIIEI IPYyOOIUCTIEPCHBIX



CHCTEM, X TIPEACTABMTENH. 30/11 U TeU — TPYIIbl TOHKOJMUCIIEPCHBIX CHCTEM, HX
npezcTaBuTend. [lonsaTue o cuHepesnce u koarymsum.

HAemoncmpayuu. Tlepromnyeckoll CHCTEMBI XHMHYECKIX anemenToB J[. W.
Menneneesa B paznudabix hopMax. Mojens HOHHOMN KPUCTAJTIMYECKON PeIéTKH Ha
Tp¥Mepe XJIopuaa HaTpus. MuHepasbl ¢ 9THM THIIOM KPHMCTaIHYeCcKOH PELLETKO:
KaJbIHUT, Tamut. Mozmenu MONeKyNApHOH KpHCTAIIMYecKol peréTku Ha IpUMepe
«CYXOro Jipf1a» WM HOJa U AaTOMHOM KPHUCTAIIMYECKOH PeIIETKY Ha puMepe aMasa,
rpadura WM KkBapna. Mozens MonsapHoro o6béma raza. Moenn KPHUCTAJNIMYECKUX
PEIETOK HEKOTOPHIX MeTaIToB. KouleKuuu 06pasioB pasiuyHbX IUCIIEPCHBIX
cucteM. CHHEpe3HC ¥ KOaryJsius.

Jlabopamopusie onvimo. KoncTpyrpoBanne Moaenu meTamTHuecKod XUMHUYECKOi
cBs3u. llonydyeHne KOIUIOMIHOTO pacTBOpa KypPHHOTO OeiKa, HCCIEeIOBAHHE ero
CBOJCTB C IIOMOMIBIO JIa3ePHOM yKa3Ku U MPOBEIEHHE €ro neHarypauuu. [lonyuenne
SMYJIbCHH PAaCTHTENBHOIO Macjia M HabmrofieHue 3a e€ paccioenueM. Ilomydenue
CYCIIEH3MH «HU3BECTKOBOI'O MOJIOKa» U HAOMIOJEHHE 3a & ceJMMeHTaIIiel.
XHMHYeCcKHe peakiHH

Knaccnpuxauus xumuyecknx peakumii. AmroTpornusauus u HU30MepH3alus, Kak
peakuuu 0e3 M3MEHEHHs COCTaBa BEIUECTB. AJUIOTPONHS W  ed IPUYUHEI.
Knaccuukaius peakuuit MO pasiMYHBEIM OCHOBAHMAM: IO YHCIY | COCTaBy
PeareHToB U MPORYKTOB, 110 (ase, M0 UCTIONB30BAHHIO KaTAIM3aTOpa WK hepMeHTa,
1o TeruioBoMy adexry. TepMoxuMudeckie ypaBHEHH peaKImii.

Cxopocre Xxumuvecknx peakuuii. DakTopsl, OT KOTOPBIX 3aBHCHT CKOPOCTh
XUMUYECKUX PEAKIMI: IPUPOJIa PearupyroIiX BEIIeCTB, TEMIIEPATypa, MIOMAIb HX
CONPHKOCHOBEHHS ~PEAarnpyrolMX BEIUECTB, WX KOHLEHTPAIMs, IIPUCYTCTBHE
Karanusaropa. ITonsrue o karanuse. GepMeHTHI, Kak GHONOTHYECKHE KATAIM3aTOPBL.
MHrn6buTops!, KaKk «aHTOHHMbD» KaTAIM3aTOPOB U UX 3HAUEHHE.

Xumuyeckoe paBHOBECHE H  CIOCOOBI  €ro CMeIleHHS. Knaccudukanus
XUMUYECKHX PEaKUUH MO NpPU3HAaKy MX HampaBneHHs. [loHsaTtwe 06 o6paTMMBIX
peaKknmsaX U XUMUIeCKOM paBHOBecHH. [Ipunumm Jle-Illarense U criocodsl cMerenus
XMMHYECKOTo paBHOBecHd. (OOInas XapakTepuCTUKa peaklMil CUHTE30B aMMMaKa H
okcuna cepel(VI) u  paccmoTpeHme yCIOBHI CMeIleHMs HX paBHOBECHS Ha
IIPOM3BOJICTBE.

I'njaposns. OGpaTuMeli M HEOOpAaTHUMBIA rUAPOMU3EL. [HAPOIH3 CONER U ero THIIBL.
['maponu3 opraHMYecKuX COeIMHEHHH B XKHUBBIX OPTaHM3MOB, KaK OCHOBA 06MeHa
BelllecTB. [lonsTre 06 sHepreTuyeckoM oOMeHe B KIIETKe M POJIM THAPONH3a B HEM.
OKHCIHTE/ILHO-BOCCTAHOBHTEbHBIE peakuun. CTeNeHb OKHUCIEeHHs H  ed
ompejieieHre o GopMylIaM OPraHMYeCKHX U HEOPraHMYECKHX BEIeCTB. DJIeMEHTEI
M BEILECTBA, KaK OKUCIIMTENIM U BOoCcCTaHOBUTENU. [IoHATHE 0 mpoleccax OKHUCIeHHs
1 BoccTaHOBieHUs. CoCTaBlieHHE ypaBHEHHH XHUMHYECKHX DeaklUi Ha OCHOBE
3JIEKTPOHHOTO OaiaHca.

DJIEKTPOJIN3  PacIVIaBOB M PACTBOPOB  3JIEKTPOJHTOB.  XapaKTepHCTHKA
DNICKTPOJIN3a, KAaK OKHUCIUTEIBHO-BOCCTAHOBUTENBLHOTO Tmpouecca. OcobeHHOCTH
BJIEKTPOJIM3a, IIPOTEKAIOIIEr0 B  pPacTBOpax  d3JIeKTPONUTOB. [IpakTuueckoe
NPUMEHEHHE JIEKTPOJIN3a: I10Iy4eHHe raJoreHOoB, BOAOPOIa, KHCIOPOa, IIeI0YHbBIX
MEeTaJUIOB M ILENIOYEH, a TaKXKe alFOMMHHS JIIEKTPOJIH30M PACIUIABOB U PACTBOPOB



COCIMHEHMH OTUX OleMeHTOB. IIOHSTHE O rajbBAaHOMNACTHKE, TralbBAHOCTETHH,
padbHHUPOBAaHHUH IIBETHBIX METAJLIOB.

Hemoncmpayuu. PactBopenrie cepHOI KUCIOTHI X aMMHAYHOM CEJIUTPBI U PUKCaIis
TEIUIOBBIX ABJICHUH /IS 3THX NPOLECCOB. B3auMoOneicTBHsS pacTBOPOB CONSHOI,
CepHON M YKCYCHOM KHCIIOT OJHHAKOBOM KOHIEHTPALUK C OJMHAKOBEIMU KyCOYKaMH
(rpaHynamu) LMHKAa W B3aMMOMEHCTBHE OIMHAKOBBEIX KYCOYKOB PA3HBIX METAILIOB
(MarHusi, (UHKa, XKeJe3a) C PACTBOPOM CONSIHON KHCIIOTEI, KaK PUMepP 3aBHCHMOCTH
CKOPOCTH XMMHYECKHMX PeakLHi OT PUPOIBI BelmecTB. BaaumoeiicTie pacTBopos
THOCY/Ib(aTa HATPUS KOHLEHTPAIMH U TEMIIEPATYPEI C PACTBOPOM CEPHOH KHCIOTHL.
MonenupoBanue CKHISIIIETO CIIOS». Hcnons3zoBanue HEOpraHUYeCKUX
KaTaju3aTopos (ComeH xee3a, HOAUaa Kajlus) 1 IPUPOJHBIX 0OGBEKTOB, COIePIKAIIIX
Karanasy (Celpoe Msco, KapTodelb) JUIs pasliokKeHHs IEPOKCHAA BOXOPOJIA.
BsanmoneiicTBiue IMHKA C COJSIHOM KHCIOTOM HUTpaToM cepebpa, Kak NpHMeps
OKHCIIUTEIbHO-BOCCTAHOBUTEILHOM peakiyil U peakuuu oomena. Koncrpyuposanue
Mozl aneKTponu3€pa. BuaeodparMeHT ¢ INPOMBILNUICHHOW YCTAHOBKU IS
NIOJIyYEHUs aTFOMUHUS,

Jlabopamopnsie onsumer. VinmocTpanus mnpaBwia bBeprojuie Ha IpakTHKe —
MPOBENIeHNEe peaklMi ¢ 0Opa3oBaHMEM ocajiKa, ra3a W BOIbl. | eTeporeHHbIH KaTalus
Ha IpUMepe pasioXKeHHUs IIEPOKCH/Ia BOJOpo[a B MIPUCYTCTBUHU JMOKCHIA MapraHiia.
Cmewenue pasHoBecus B cucteme Fe'' + 3CNS™ « Fe(CNS);. Ucmsitanue
UHUKATOPaMH Cpelbl pPacTBOPOB COJNeM pa3nuyHBIX THUIOB. OKHCIUTENBHO-
BOCCT@HOBHTENIbHAS peaKklUss U peakuus oOMeHa Ha NpHUMepe B3aMMOIEHCTBHS
pacTBopoB cynegara meau(Il) ¢ xenezoM U pacTBOPOM HIETOYH.

Ilpakmuueckan paboma. PemeHue SKCIEPUMEHTANbHBIX 3a4ad 110 TeMe
«XUMHYECKasl peaKIius.

BemecTBa u ux croiicTBa

Metannbl, @usudeckre CBOWCTBA META/UIOB, Kak QYHKLHUA WX cTpoeHMs. [eneHue
METa/IJIOB Ha TPYIIIBl B TEXHUKE M XUMHM. XHUMHYECKHE CBOMCTBA METANIOB H
DJIEKTPOXUMHUYCCKMH  psAn  HampsbkeHuid.  [lomsatwe o MeTamiorepMuu
(alIFOMHUHOTEPMHUH, MATHHETEPMHUH U JIP. ).

Hemerannel. Baaropoanele rasel. Hemeramier xak okucnutend. HemeTamnsl Kak
BOCCTaHOBUTEJIH. Psi 911€eKTpOOTpHIIaTeIbHOCTH. FIHEpTHBIE WK GJ1aropoHEIE Ia3kl.
Kucsiorsl Heoprannveckne u opranudeckue. Kuciorsl ¢ TOYKM 3peHHs] aTOMHO-
MOJICKYNAPHOro y4yeHHsd. KHCIOTBI ¢ TOUKM 3peHHs TEOPHUU DIEKTPOTHTHYECKOM
aucconuanuy. KucimoTel ¢ TOUKM 3peHust NpoTOHHON Teopuu. OOIIHEe XMMUYECKHE
cBoiicTBa KucioT. Kinaccudukaius Kucior.

OcHoBanusi HeopraHumyeckue W opranuveckue. OCHOBaHHS C TOYKHM 3PEHHS
arOMHO-MOJIEKYNApHOro  y4eHusa. OcHOBaHMS € TOYKH  3pPEHHS  TEOPHHU
BIIEKTPONIUTHYECKON Aucconranui. OCHOBaHUS C TOYKU 3PEHUS MPOTOHHOW TEOPHH.
Knaccupukanus  ocHoBaHWil.  XUMHUYECKHE  CBOMCTBA  OpPraHHYEeCKHX U
HEOPTraHWYeCKUX OCHOBaHUM.

AMdoTepHble coeJUHEHHsS] HEOpPraHWYeckHe W opraHuveckue. Heopranudeckue
aM(oTepHbIe COSIUHEHHUS: OKCHUIBl W THIPOKCHIBI, — X CBOMCTBA M IOIyYCHUE.
AMdoTrepHbIE OpraHHYECcKHE COEJUHEHMs] Ha MpUMepe aMHUHOKHUCIOT. llenTHnbl H
NEIITUHAS CBS3b.



Comn. Knaccudukaumss conmeit. JKEcTKocTh BOZEI M CIOCOGHE e& YCTPaHEeHHUs.
Ilepexon kapbonara B ruapokapGoHar u oOpatHO. OO6INHe XMMHYECKHe CBOMCTBA
COJICH.

Hemoncmpayuu. Konnexius MeTaos. Konnexuus Hemeramios. Biaumoneiicteue
KOHLIEHTPHUPOBAHHON a30THOM KHCIIOTHI ¢ Menblo. BCblimka TEPMHTHOH CMECH.
Bembiika u€pHoro mopoxa. BEITeCHEHHe TANOre€HOB M3 WX PacTBOPOB APYyTrUMHU
rajoreHaMH. BsauMmonelcTeie mapoB KOHIEHTPHPOBAHHBIX PacTBOPOB  COJSTHOM
KHCJIOTBI M amMuaka («aeiM 6e3 ors»). [lomyueHue ammmaka u U3YyUYEeHHUE €ero
CBOHMCTB. PasnuyHble ciydam B3aMMOJEHCTBHS pacTBOPOB comel aMIOMUHHS CO
menoysto. [Tomydenne sxécTkoil BOIBI U yeTpaHeHHE & JKECTKOCTH,

JTabopamopnsie  onvimbi. IlonyveHne HepacTBOPUMOTO TUAPOKCHIA W €ro
B3aUMOJIEAICTBIE ¢ KHCIOTOH. MccienoBanue KOHIEHTPHPOBAHHBIX pacTBOpPOB
CONIAHON M YKCYCHOM KHUCJOT KaIeJIbHBIM METOAOM ITIPH HMX pa3GaBieHuy BOJOM.
Ilonyuenne am(pOTEPHOrO TMAPOKCHIA M H3y4YEHHE €ro CBOICTB. IIpoBenenue
KaueCTBEHHBIX PEaKIIUi 110 ONpeIeTIEHHIO COCTaBa COJIH.

Ilpakmuueckan paboma. Pewenne sKcrepIMeHTaBHBIX 3a1a4 110 TeMe «Berectsa
H UX CBOMCTBaY.

XHMHS 4 COBpeMeHHOoe 06111ecTBO

IIpoussoacreo amMvmmaka W MeraHosa. [TOHSTHE O XHMHUYECKOH TEXHOJIOTHHL.
XUMHYeCKHe peakIMy B MPOM3BOACTBE aMMHaka W MeraHoma. O6mas
KIacCcuUKAlMOHHAs XapaKTePUCTHKA PEaKLMi CHHTe3a B IPOM3BOJACTBE ITHX
NpOAYKTOB. Hayd4HBle NpHMHLMIBI, JeXallde B OCHOBE MPOHM3BOJACTBA aMMHAKa U
MeTaHos1a. CpaBHEHUE 3THX IIPOHU3BO/ICTB.

XuMHYeCKasi TPAMOTHOCTL KAK KOMIIOHEHT 00uei KyJAbTYPbl 4YeJIOBeKa.
MapkupoBka ynakoBOYHBIX MAarTepHasoB, OSNEKTPOHUKH ¥  OBITOBOIX TEXHHKH,
9KOJIOrHYHOTO TOBapa, MPOYKTOB IMUTAHHUSA, STUKETOK I10 YXO/Y 33 OHEKIOH.
Hemoncmpayuu. Mozienb TPOMBILIEHHON YCTAHOBKY TIOJIyYEHHUS] CEPHON KUCIIOTE.
Mozens KoloHHBI cHHTe3a amMMuaka. BumeodparMeHTsI M Claiibl O CTeleHH
9KOJIOTMYECKON YHCTOTEHI TOBApa.

Jlabopamopueie  onvtmol. M3ydyenue  MapKUpOBOK  Da3NUYHBIX  BHIOB
IPOMBIIITIEHHBIX U IIPOIOBOIBCTBEHHBIX TOBAPOB.
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Pexomennauun no ocHawmenuio yue6Horo npouecca
Y4eOHO-MeTONMYeCKHi KOMIUIEKT Ui M3yd4eHWs Kypca XMMHH B 10—11
Kiraccax 06a30BOrO ypOBHS, CO3JaHHEINA aBTOPCKUM KOJUIEKTHBOM I10Z PYKOBOJCTBOM

O. C. I'abpuendna, conepkut, kpome y4eGHBIX MOCOOUH, yueGHO-METOMMUECKHE I
JTUIAKTUYECKHUE TT0COOUS. ]

pabor#Ap:
YMK «Xumus. 10 kinacc. ba3osblii ypoBenb»
1. Xumust. 10 knace: yue6. mis o6meo6pasosar. oprauusamuit / O. C. [abpuensis, Y.
I Octpoymos, C. A. CnankoB. Xumus. 10 knacc. Ba3oBslif ypoBeHb. YueGHHK, —
M.: IlpocBemenue, 2019
2. O. C. I'abpuensn, HU. I' Ocmpoymos, H. B. Axcénosa, Xumus. 10 xnacc. ba3zossrit
ypoBeHb. MeTtognueckoe mocobue.
3. 0. C. Iabpuenan, C. A. Cnaokos. Xumus. 10 knacc. Ba3osslii ypoBens. PaGouas
TeTpalb.
4. 0. C. I abpuenan, . B. Tpueybuax. Xumus. 10 knacc. 3agauHuk
5. DnexTponHas ¢popma yueGHUKA.
YMK «Xumus. 11 knacc. bazoBslii yposenb»
1. Xumus. 11 knacc: y4e6. msa obmeobpasosar. opranuzanuii / Q. C. [aGpuensn, U.
I. Ocrpoymos, C. A. CnagxoB. Xumus. 11 knacc. ba3oBelit yposens. YueGuUK, —
M.: IlpocBemenne, 2019
2. O. C. Tabpuenan u op. Xumus. 11 kiacc. bBasoBeni yposens. MeToguyeckoe
nocobue.
3. 0. C. I'abpuenan, C. A. Cnaokos. Xumust. 11 knacc. Ba3osiit yposens. Pabouas
TETPab.
4. 0. C. I'abpuenan, H. B. Tpuzybuax. Xumus. 11 kinacc. basoBelil ypoBeHs.
5. OnexrponHas Gopma yueOHHKa.

Hugpopmayuonnsie cpedocmea

Humepnem-pecypcol Ha pycckom azvike
1. http://www.alhimik.ru TIpencraBieHsl ciemyromue pyOpHUKH: COBETHI abUTYPHUEHTY,
YUYUTENI0 XUMHH, CIPaBOYHUK (oueHb Oonblas mopbopka TabIHMIl W CIIPaBOYHEBIX
MaTepuanoB), Bec&nas XWUMHsS, HOBOCTH, OJHMMIIMAIbI, KyHCTKamepa (Macca
MHTEPECHBIX UCTOPUUECKHIX CBEIEHHH )
2. http//www.hijr/ XKypran «Xumuss W OKU3HBY TIOHATHO M 3aHUMATEILHO
pacckasbiBaeT 000 BCEM HHTEPECHOM, YTO NMPOUCXONUT B HAyKe U B MHUpPE, B KOTOPOM
MBI JKUBEM.
3. http://chemistry-chemists.com/index.html DneKTPOHHBIN JXypHaT « XUMHUKH U XUMHUS». B
JKypHaje IpPEe[CTaBICHO MHOXECTBO OINBITOB II0 XUMHH, COIEPKUTCS MHOTO
3aHUMaTeNbHOH MH(MOPMALIMH, TO3BOJIAIOIEH YBIIEUh YYCHHKOB 3KCIIEPUMEHTAIBHON
YacThIO IIpeIMeTa.
4. http://c-books.narod.ru JIuTeparypa no XumMuH.
S. http://1september.rw/. XKypHan «I[lepBoe ceHTAOps» M yunTeneit U He Tonbko. B HEM
npeacTaBieHo OoyplIoe  KOJIMYECTBO padoT yYeHUKOB, B TOM UHCIE H
HCCIIeIOBATENLCKOTO XapaKTepa.
6. http://schoolbase.ru/articles/items/ximiya BCEpOCCHHCKMN INKOJBHBIA IMOpPTal CO
CCBITTKAaMH Ha 00pa3zoBaTeNbHbIe CAUThI 10 XUMHUMU.




7. wwwperiodictableru ~ COOpHHK  cTrarell 0  XUMHYECKHX JJIEMEHTaX,
WITFOCTPUPOBAHHBIHN SKCIIEPUMEHTAMH.

Humepnem-pecypc na anznuiickom azvixe
http://webelementes.com. CONEPIKUT HCTOPUIO OTKPBITUS M OIMCAHUE CBOWCTB BCeX
XMMHYECKUX DIIeMEHTOB. byneTr moneseH [yia 00y4aromuxcs B A3bIKOBBIX IIKONAX H
KJaccax.
Obvexkmol yuedbHbIX IKCKYpCUiL

1. My3seu: MuHepanorudeckue, KpaeBe4eckue, Xy10/KeCTBEHHbIE

2. Jlabopatopun: y4eGHBIX 3aBeNeHMH, arpoXUMIabOPaTOPHH, SKOIOTHUYECKHE,
CaH3MUAIMUOIOTHUECKHE.

3. AnTeku.

4. IlpousBoncTBeHHBIE OOBEKTBI: XMMHYECKHE 3aBOJBI, BOJOOYUCTHBIE
COOPYIKEHHA U IPYTHe MECTHBIE IIPOU3BO/CTEA,




