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COIAEPKXAHUE OBYYEHUA
10 KVIACC
OPI'AHUYECKASA XUMUA

TeopeTnueckue 0CHOBbI OPraHMYeCKOM XMMHUH

[Ipenmer oprannyeckor XUMHUM: €€ BOSHUKHOBEHHUE, PA3BUTHUE U 3HAUCHUE B
[IOJIyYEHUH HOBBIX BEIIECTB M MATEPHUANIOB. T€OpHs CTPOCHUS OPraHUYECKUX
coenunenuil A. M. Bytieposa, e€ ocHOBHbIE MosI0kKeHUs. CTPYKTypHbIE (HOPMYJIBI
OpraHWYeCKUX BeUIecTB. [omosorusi, wW3OMepHUs. XHUMHUYECKas CBS3b B
OpPraHWYECKUX COCTMHEHUSX — OJJMHAPHBIE U KPATHBIE CBS3H.

[IpencraBienue o KiaccupuKaluu OpraHuyeckux BeulecTB. HoMmeHnkmatypa
OpraHMYeCKUX COEJUHEHUN (CHUCTEeMaTHUYecKas) W TpUBUAIbHBIE Ha3BaHUS
BaKHEUILINX MTPEACTABUTEINIEH KIACCOB OPraHMYECKUX BELIECTB.

OKCIEpUMEHTAIIbHBIE METOAbl HM3YUYEHHsI BEIIECTB M HUX IPEBPALLICHUI:
O3HAaKOMJICHHE C 00pa3laMu OpraHMYECKHUX BEIIECTB W MaTepuallaMH Ha HUX
OCHOBE, MOJICJIMPOBAHUE MOJIEKYJI OPraHMYECKUX BEIIECTB, HaOIOJIEHHEe U
ONMCAaHUE IEMOHCTPALIMOHHBIX OIIBITOB 110 MPEBPALICHUIO OPTAaHUYECKUX BELIECTB
[IpU HarpeBaHuu (1J1aBjieHrue, 0OYyTIIMBaHUE U TOPEHHUE).

Yriaesogopoabl

AJKaHBI: COCTaB U CTPOCHHUE, TOMOJIOTMYECKUMU psiA. MeTaH W d3TaH —
NPOCTEHIINE TPEACTABUTENIN aJKaHOB: (PU3WYECKHEe W XMMHUYECKHE CBOWCTBA
(peakuuy 3aMenieHuss W TOPEHHUs), HAXO0XKICHUE B MPUPOAE, MOIYyUYCHHE H
IIPUMEHEHHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKUI PSAA. DTUIEH U MPOINUIIEH —
NPOCTEHIIINE TPEACTABUTEIN AaKEHOB: (PU3NYECKHEe W XUMHYECKHE CBOWCTBA
(peakuuMyd TUIPUPOBAHMS, TaJOTCHUPOBAHMS, THUApATAlUU, OKHCICHUS W
MIOJINMEPU3ALINH ), TOJTyYEHUE U IPUMEHEHHE.

Ankanuensl: OytamueH-1,3 u metunOyramueH-1,3: cTpoeHHe, BaKHEHIIIHE
XMMHYECKUE CBOMCTBA (peakuus nosumepusanuu). IlomydyeHne CUHTETHYECKOTO
Kay4dyKa U PE3UHBI.

AJIKMHBI: COCTaB U OCOOCHHOCTH CTPOCHHMSI, FTOMOJIOTUYECKUN psii. AUETUIICH
— TPOCTEMIINN MpenCcTaBUTENb AQJlKHHOB: COCTaB, CTPOCHHE, (PU3NYECKHE U
XUMUYECKHE CBOMCTBA (peaklMy TUAPUPOBAHUS, TAJIOT€HUPOBAHUSA, THAPATALUH,
rOpeHus), MOJy4YEHUE U IPUMEHEHHE.

Apensbl. beH3on: coctaB, cTpoeHHE, (PU3NUECKME M XMMUYECKHE CBOMCTBA
(peakuuu TaJoreHupOBaHUS U HUTPOBAHUS), MOJyUYCHHE U NpUMeHeHue. 10.1yon:
cocmas, cmpoeHue,  @Qusuveckue U  XUMUYeckue  ceolcmea  (peaxkyuu
2aN02eHUPOBAHUS U HUMPOBAHUs), Noayyenue u npumeHenue. TOKCUYHOCTH



apeHOB. ['eHeTMYecKkas CBA3b MEXAY YIVIEBOJAOPOAAMH, IPUHAIEKAIIMMU K
Pa3IUYHBIM KIIACCAM.

IIpuponHble UCTOYHUKM YIIe€BOAOPOAOB. lIpupomHbii ra3 M IIOIyTHBIE
He(Tanble ra3pl. Hedte u €€ nmpoucxoxnenue. CrnocoObl nepepabOTKU HEPTH:
MEPEroHKa, KPEKUHI (TePMHUYECKUHM, KaTaauTH4eckuil), nuponu3. I[IpoaykTel
nepepadoTku He(TH, UX NPUMEHEHUE B MPOMBILUIEHHOCTH U B ObITy. KameHHbIi
yroJib U MPOJYKTHI €r0 NepepadoTKu.

OKCIIEpUMEHTAJIBHBIE METOAbl M3YUYEHHsI BEIIECTB M HUX IPEBPALLCHUM:
O3HAKOMJIEHHME C o00pa3laMM IUIacTMacC, KaydyKOB M pE3UHBl, KOJUIEKLHUU
«Hedpte» n  «Yroap», MOJIENMpPOBAHME  MOJIEKYJ]  YIJIEBOJOPOAOB U
raJIOreHONPOU3BOAHBIX, IPOBEJICHNE NPAKTUYECKON pabOThl: MOJyUYEHHE 3TUIICHA

Y U3y4YE€HHUE €ro CBOUCTB.

PacuétHnle 3agaun.

Borluncnenuss mo ypaBHEHHIO XWUMHUYECKOW peakiuu (Macchl, 00BEMA,
KOJIMYECTBAa MCXOJIHOIO BEIIECTBA WJIM MPOJAYKTA PEAKIMH [0 U3BECTHBIM MaccCe,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOHBIX BEIIECTB WU MPOAYKTOB PEAKIIH ).

Kuciaopoaconepskamue opranndeckKue coeIMHEHHUA

[IpenenbHble OAHOATOMHBIE CHUPTHI. MeETaHON M 3TaHOJN: CTPOEHHUE,
¢uznueckre W XMMHUYECKHE CBOWCTBA (pPEaklMu C aKTHUBHBIMH MeETalIaMH,
rajoreHoBOAOpOAaMHU, TOPEHUE), MpUMEHEHHE. BoaopoaHbie CBSI3HM MEXKIY
MOJIEKYJIaMU CIIUPTOB. JleHicTBHE METaHOMIAa U ATAHOJIa HA OPraHU3M 4YeJIOBEKa.

MHOroatoMHble  CHHUPTHI. JTWUJIECHIVIMKOJAb W  TJUILEPUH: CTPOECHHUE,
¢usznueckre W XUMHYECKHE CBOMCTBAa (B3aMMOJACHCTBHE CO MICIOYHBIMU
MeTaJulaMHi, KaueCTBEHHAas peaklys Ha MHOTOATOMHBIE CHUPTHI). [leiicTBue Ha
opraHu3M 4enoBeka. [[puMeHeHne ruiepruHa U STUIEHTJIUKOII.

deHo: CTPOCHHE MOJEKYJIbl, (U3UYECKHE W XUMHUYECKHE CBOMCTBA.
Toxcuunocts penomna. [Ipumenenue enona.

Anpneruasl U kemowvl. Dopmanplaerui, auneTalbIACTUA: CTPOECHHUE,
¢u3nyeckne U XUMHYECKHE CBOWCTBA (pEakLUUU OKUCICHHS U BOCCTAHOBIICHUS,
KAaueCTBEHHBIE PEAKIUH ), [I0JYyYEHUE U IPUMEHEHHE.

OnHOOCHOBHBIE TIpelieibHbIE KapOOHOBBIE KHCIOTHL. MypaBbuHas U
YKCYCHasi KHCIIOTBI: CTpOCHHE, (PU3NYECKUEe U XMMHUYECKHE CBOWCTBA (CBOMWCTBA,
o0miue Uil Kjlacca KUCIIOT, peaklns dTepuuKaiim), NoJydyeHUEe U MPUMEHEHHE.
CreapuHOBasi W OJIEMHOBAS KUCJIOTHI KaK TPEICTABUTEIN BBICIINX KapOOHOBBIX
KHCJIOT. MBUIa KaK COJIM BBICIIMX KapOOHOBBIX KHCIIOT, X MOIOIIIEE IEUCTBHE.

CnoxHbple 3Qupbl Kak MPOU3BOAHBIE KAapOOHOBBIX KHUCIOT. [‘uaponus
c10HbIX 3¢upoB. Kupsl. 'uaponus xupos. [Ipumenenne xupoB. buonornueckas
POJIb JKUPOB.



VYrneBogpl: cocraB, KiaccupuKauus ~— yrieBoJoB  (MOHO-, JHU- U
noyiucaxapuibl). I'moko3a — mpocTelinii MOHOCaxapuJ: 0COOEHHOCTH CTPOEHHMS
MOJIEKYJIbI, (U3MYECKHME U XUMHUYECKHE CBOMCTBA (B3aMMOJEHCTBHE C
rugpokcugom menu(ll), oxucinenne ammuadHbIM pacTBOpoM okcuaa cepebpa(l),
BOCCTaHOBJICHHE, OpOKEHUE TIJIIOKO3bl), HAXOXIAEHUE B MPUPOJE, NPUMEHEHHE,
ouonoruyeckas poisib. @orocunres. pykTo3a Kak H30MEP IITIOKO3bI.

Kpaxman u nemnono3a kKak npupojHbie monuMepbl. CTpoeHue kpaxmaia H
HeoNo3bl.  Pu3nyeckue W XMMUYECKHE CBOMCTBAa Kpaxmaia (THApPOIH3,
KayeCTBEHHAs PEaKIMsl C HUOJOM).

OKCHEepUMEHTAJIbHBIE METO/Abl M3YyYEeHHsS BELIECTB M MX NPEBPALCHUMN:
npoBeJieHne, HAaONMI0JIEHHEe M OIMCAaHUE JAEMOHCTPALMOHHBIX OIBITOB: TOPEHHUE
CIIUPTOB, KaUYE€CTBEHHbIE PEaKUUU OJHOATOMHBIX CIHUPTOB (OKHCIIEHHE 3TaHOJIA
okcugmoM wmenu(ll)), MHOroaToMHBIX CHUPTOB (B3aMMOJACHCTBHUE TJIHMIIEPUHA C
ruapokcuom menu(ll)), anpaerunos (OKuCIeHNE aMMHAYHBIM PacTBOPOM OKCHIA
cepeopa(l) u ruapokcugom wmemu(ll), BzammonmelcTBHE Kpaxmalia ¢ HOJIOM),
POBEJICHNE MTPAKTUYECKON pabOThI: CBOMCTBA PACTBOPA YKCYCHON KHCIIOTHI.

PacuétHrie 3agaun.

Boruncienuss 1mo ypaBHEHHIO XWMHUYECKOW peakiuu (Macchl, 00BEMa,
KOJIMYECTBAa MCXOJHOTO BEIIECTBA WJIM MPOJYKTa PEaKIMM MO M3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOHBIX BEIIECTB WU MPOAYKTOB PEAKIUH ).

AzoTcoaepxalire OpraHuuecKiue CoeTMHEHUS.

AMUHOKHUCIIOTBHI KaKk aM(OTEepHbIE OpraHuYecKue coenuHenus. duznueckue
U XMMHYECKHE CBOMCTBA aMMHOKHCIOT (Ha mpuMepe IHIMHA). buomornmueckoe
3HauYe€HWE aMUHOKUCTOT. [lenTubl.

benku kak mpupoaHBIE BBHICOKOMOJIEKYJSIpHBIE coenuHeHus. [lepBuunas,
BTOpUYHAS M TPETHYHAs CTPYKTypa OenKkoB. XHWMHUYECKHE CBOMCTBAa OEIKOB:
TUIPOJIN3, IEHATYpallis, KAUeCTBEHHbIC PEaKIUU Ha OeNKH.

OKCHEpPUMEHTAJIBHBIE METOABl HM3YyYEHHs BEIIECTB M HMX IPEBPALLCHUN:
HaOJII0/ICHNE U ONKCAaHUE JEMOHCTPAIIMOHHBIX ONBITOB: JIEHATYypalys OENKOB MpH
HarpeBaHUU, LIBETHHIE pEaKLUU OEIKOB.

BbicOKOMOJIEKYISIPHBIE COCANHEHHS

OCHOBHBIE MOHATUS XUMHUHU BBICOKOMOJIEKYJISIPHBIX COEJIMHEHUN: MOHOMED,
MOJINMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJMMEPU3ALNH, CPEIHSAS MOJEKYISPHAS
Macca. OCHOBHBIE METOJBl CHUHTE3a BBICOKOMOJIEKYJISIPHBIX COECIUHEHUNA —
MOJINMEPU3ALHMS U MIOJTUKOHACHCALHS.

OKCHEpUMEHTAIBHBIE METOABbl HM3YyYEHHs BEIIECTB M HMX IPEBPALLCHUN:
O3HaKOMJIEHHE C oOpa3laMM MPUPOJIHBIX U MCKYCCTBEHHBIX BOJIOKOH, IIaCcTMacc,
Kay4yKOB.

MeXnpeaMeTHbIE CBA3U.



Peanuzanus MeXnpeaMETHBIX CBA3EU NPU U3YyUYEHUU OPraHUYECKOW XUMUHU B
10 kjmacce OCYIIECTBISETCS YE€pe3 HCIOJb30BAaHUE KAK OOLIUX ECTECTBEHHO-
HAayYHBIX IIOHATUH, TaK U IOHATUH, SABIAIOIIUXCA CUCTEMHBIMU IS OTAEIBHBIX
[IPEAMETOB €CTECTBEHHO-HAaYYHOI' O L{UKIIA.

OO01Me ecTeCTBEHHO-HAYUYHbIE MTOHATHUSA: IBJIEHUE, HAYYHBIN (haKT, TUIOTE3a,
3aKOH, TEOpHsl, aHaJIU3, CUHTE3, KJIacCU(UKALKS, NEPUOANYHOCTb, HAOJIIOEHUE,
U3MEpEHUE, IKCIIEPUMEHT, MOJEIINPOBAHUE.

®usuka: Marepus, DSHEPrus, Macca, aroM, DJIEKTPOH, MOJEKYIa,
HPHEPreTUYECKUN YpOBEHb, BELIECTBO, TEJIO0, OOBEM, arperaTHOE COCTOSHUE
BEUIECTBA, (M3HUECKHUE BEJIMUUHBI U €AMHUIIBI UX U3MEPEHUSI.

buonorusa: knerka, opranusm, Ouocdepa, oOMEH BELIECTB B OpraHU3ME,
¢doTtocuHTe3, OMOJOTMYECKH AaKTUBHbIE BellecTBa (OENKH, YriIeBOAbI, KUPHI,
(bepMeHTHI).

['eorpadusi: MuHepanbl, TOpHBIE MOPOJIbI, MOJIE3HbIE UCKOMAEMBbIE, TOILIUBO,
peCypehl.

TexHonorus:: nUIIEeBbIE IPOAYKTbI, OCHOBBI pPAlMOHAJIBHOIO NUTAHUA,
MOIOIIUE CPEACTBA, JICKAPCTBEHHBIE U KOCMETUYECKHUE MpenapaThbl, MaTEpUAIIbI U3
UCKYCCTBEHHBIX U CUHTETUYECKUX BOJIOKOH.

11 KIJACC
OBIIAA N HEOPTAHUYECKASA XUMUA

TeopeTnueckne 0OCHOBbI XUMHH

XuMmudeckud anemMeHT. AtoMm. Sapo aroma, uU30TONBL. IJIEKTPOHHAs
000J1049Ka. DHEPreTUYCCKHE YPOBHHU, MOMYPOBHU. ATOMHBIC opOuTanu, S-, p-, d-
aneMeHTbhl. OCOOEHHOCTH pachpeeieHUs] dJIEKTPOHOB MO OpOUTAIsIM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOAOB. DIEKTPOHHAS KOH(DUTYypaIUsi aTOMOB.

[Iepuonnuecknit 3akoH u Ilepronnueckas cucreMa XMUMUYECKUX SJIEMEHTOB
. . MenneneeBa. CBsi3b NepUOANYECKOr0 3aKkoHa U lleprnoanueckoil cUCTEMBI
xuMu4decknx neMeHToB [[. M. MenneneeBa ¢ COBPEMEHHOM TEOPHUEN CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTHM H3MEHEHHUSI CBOMCTB XMMHUYECKHX DJIEMEHTOB U
o0pa3yeMbIX MMM TMPOCTBIX W CIOXKHBIX BEHIECTB IO TPyNIaM U TEPUOMAM.
3HaueHUe NEePUOINYECKOTO 3aKOHA B PA3BUTUU HAYKH.

Ctpoenue BemecTBa. XUMHUYECKass CBsI3b. BHIBI XUMHUYECKOM CBS3HU
(KoBaJIeHTHAsl HEMOJISIpHAS W TMOJIIPHAsl, MOHHAs, MeTajuindeckas). MexaHu3Mbl
0o0pa3oBaHUsl KOBAJEHTHOM XMMHUYECKOW CBSI3M (OOMEHHBIH U JOHOPHO-
akuenTopHbeiil). BopopoaHnass cBs3b. BaneHTHOCTh. DNEKTPOOTPUIIATEIHHOCTD.
Crenenb okuciieHus. MIoHbl: KATUOHBI U AHUOHBL.



BemectBa  MOJIEKYJISIpHOTO ¥ HEMOJEKYJISPHOTO  CTPOCHUS.  3aKOH
MOCTOSIHCTBA COCTaBa BEUIECTBA. THIIBI KPUCTAUIMYECKUX PEMIETOK. 3aBUCUMOCTD
CBOMCTBA BELIECTB OT TUIIA KPUCTAININYECKON PELIETKU.

[Tondatue o mucnepcHbx cuctemax. VICTUHHBIE M KOJUIOMAHBIE PACTBOPBI.
MaccoBast 10Jis1 BEILIECTBA B paCTBOPE.

Knaccudukanus HEOPTraHUYECKUX COCMHECHUN. Homenxknatypa
HEOpPraHUYECKUX BelecTB. ['eHeTndeckass CBA3b HEOPTraHUYECKUX BEILECTB,
MIPUHAJICKAIIUX K PA3JIUYHBIM KJ1accam.

Xumuueckas  peakuus. Kimaccudpukanuss  XUMUYECKMX — peakuuii B
HEOPraHWYECKON M OPraHMYECKON XUMHUM. 3aKOH COXPaHEHHUSI MAacChl BELIECTB,
3aKOH COXPaHEHUS U MPEBPAILCHUS SHEPTUMN TPU XUMUUECKUX PEAKIIHSX.

CkopocTh peakuuu, e€ 3aBUCUMOCTb OT pa3iudHbIX (hakTopoB. OOpaTHMbIe
peakuun. XUMHUYECKOE paBHOBecue. DaKTOPhI, BIMUSIONIME HA COCTOSIHUE
xumuueckoro pasHosecus. [Ipunuun Jle [larense.

OnekTponutnyeckas aucconuanus. CuiibHBIE U clla0blie AnekTpoauThl. Cpena
BOJIHBIX PAaCTBOPOB BEILIECTB: KUCTasd, HEUTpaIbHas, IIEJIOUHAs.

OKuCIUTENbHO-BOCCTAHOBUTEIILHBIE PEAKIIUH.

OKCNEPUMEHTAIBHBIE METOJbl HM3YUYEHHS BEIIECTB M WX MPEeBpaIlCHUI:
neMoHcTpanusa Tabsmn «llepuoandeckas cucrema XuMu4deckux asnemeHToB J[. U.
MeHnneneeBay, U3ydeHHE MOJENCH KPUCTAUIMUYECKUX PEIIETOK, HAOIIOICHHUE |
OMHCaHWe JIEMOHCTPAITMOHHBIX M Ja0OPAaTOPHBIX OMBITOB (Pa3I0KEeHHUE MEPOKCHIA
BOJIOPO/Ia B MPUCYTCTBUM KaTallM3aTOPa, ONMPEACIICHNE CPEbl pACTBOPOB BEIIESCTB
C TIOMOIIBIO YHUBEPCAIBHOIO WHAUKATOpPA, pPEaKIW HOHHOTO OOMeHa),
IIPOBEICHUE MPAKTUYECKOU paboThl «BiusiHre pa3nuaHbIX GaKTOPOB HA CKOPOCTH
XUMHUYECKOU PEAKI[AN.

Pacuérurnle 3amaun.

Pacu€Ttel 1O ypaBHEHMSIM XMMHUYECKHX peEakiuii, B TOM 4YHUCIE
TEPMOXMMHUYECKUE PACUYETHI, PACUYETHl C HCMOJb30BAHUEM IOHATHUS «MaccoBas
JIOJISI BEILIECTBAY.

Heoprannueckasi XuMus

Hemeramnel. Ilomoxxenne HemetammioB B llepuoamueckor  cucrteme
xuMudeckux saeMmeHToB JI. M. MeHneneeBa U 0COOCHHOCTH CTPOEHUS aTOMOB.
du3nuyecKkue CBOMCTBA HEMETAIOB. AJIJIOTPONHS HEMETa/UIOB (Ha MpuMepe
KHCJIOpOJ1a, cephl, hochopa u yriaepoa).

XUMHYECKHE CBOMCTBA Ba)KHEUIIIMX HEMETAJJIOB (TaJIOTEHOB, CEpbl, a30Ta,
dochopa, yriaepoma W KpPEeMHHS) M HUX  COCAWHCHUH  (OKCHJIOB,
KHUCJIOPOJICOJIEPKAITUX KUCTOT, BOAOPOJAHBIX COSIUHEHUN ).

[IprMeHeHnEe BaXKHENIINX HEMETAIIOB U UX COCTMHEHHUI.



Meramisl. Ilonoxxenune meramioB B llepuoanyeckon cucTeMe XUMHYECKUX
sanemeHtoB . . MenneneeBa. OCOOCHHOCTH CTPOEHHS SJIEKTPOHHBIX 000JIOUEK
atomoB MmeTasuioB. OOmue guszndeckue cpoiicTBa MeTauioB. CIlaBbl METaJJIOB.
DIEKTPOXUMUYECKUH P HANIPSKEHU METAJIOB.

XHUMHUYECKHE CBOMCTBA BAXKHEHIIMX METAJJIOB (HATpUM, Kalui, KalblIHi,
MarHui, alfOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCTMHCHUH.

OO6mue crnocoObl MmonyyeHus: MetamioB. [IpuMeHeHne MeTamuioB B OBITY U
TEXHHUKE.

ODKCMEPUMEHTAIBHBIE METOJbl HM3YUYEHHS BEIIECTB M WX MPEeBPaIICHUIL:
U3y4YeHUEe KOJIIEKIMU «MeTamibl U CIUIaBbl», 00pa3IOB HEMETAJJIOB, PEIICHUE
AKCTIEPUMEHTAIBHBIX 3a/ia4, HAOJIOJCHUE M OMNHCAaHWE JAEMOHCTPAIIMOHHBIX U
7a00paTOPHBIX OMBITOB (B3aMMOJICHCTBUE THUIPOKCHA ATIOMHHUS C PacTBOpaMU
KHUCJIOT U IIeJIoYeH, KaueCTBEHHBIE PeaKIIMi Ha KaTHOHBI METaJIIOB).

PacuétHrie 3agaun.

Pacuétel Maccel BemiecTBa WM 00bEMa Ta30B MO M3BECTHOMY KOJHUYECTBY
BEI[ECTBa, Macce WU O0BEMY OJHOTO W3 YYaCTBYIOIIMX B PEAKIMH BEIIECTB,
pacu€Thl Macchl (00bEMa, KOTMYECTBA BEIIECTBA) MPOJAYKTOB PEAKIIMH, €CIIA OJHO
U3 BEILECTB UMEET ITPUMECH.

XuMHA U )KU3Hb

Ponp xumun B obOecrieueHUH SKOJOTUYECKOM, IHEPreTHYECKON M MUIIEBOM
0e30MacHOCTH, Pa3BUTHUM MeIUIUHBI. [loHSATHE O Hay4YHBIX METO/IaX MO3HAHUSA
BEILIECTB U XUMUYECKUX PEAKIUH.

[IpencraBnenuss 00 OOMMX HAyYHBIX MPUHIUIAX [POMBIIUIEHHOTO
IIOJIyYEHUS] BaXKHEUIIINX BEILLECTB.

UenoBek B MuUpe BEIIECTB M MAaTEPUANIOB: BAXXHEWIINE CTPOUTEIIbHBIC
Marepuaibl, KOHCTPYKLUMOHHBIE MaTepuaibl, KpPacKd, CTEKIO, KEpaMHKa,
MaTepuaibl ISl JJIEKTPOHUKM, HAHOMATEPHUAJbl, OPraHUYECKUE U MHUHEPAIbHBIE
ynoOpeHus.

XuMHus U 300pOBbE 4YEJIOBEKA: IPaBUia MCIIOJIb30BAHUS JIEKAPCTBEHHBIX
MpenaparoB, MpaBujia 0E30MaCHOTO WCIIOJIB30BAHUS MPENapaToB OBITOBON XHUMHH
B MOBCETHEBHOU JKU3HH.

MeXnpeaMeTHbIE CBA3U.

Peanuzanusa  MeXNpeIMETHbIX  CBSI3€M MpU  U3YyYeHHH OOwWEed u
HEOPraHW4YECKOM XMMHUHU B 11 Kiacce OCyILIECTBISIETCS Yepe3 UCIOJIb30BAHUE KAK
OoOIUX ECTECTBEHHO-HAYYHBIX TIOHATHH, TaK W TIOHSATUH, SBISIONIUXCS
CHUCTEMHBIMH ISl OTAEJIBHBIX NPEAMETOB €CTECTBEHHO-HAYYHOTO LIMKJIA.

OO0uue ecTeCTBEHHO-HAYUYHbIE TMOHSTHS: HAay4YHbIM (DaKT, TUMOTE3a, 3aKOH,
TEOpHsl, aHaiu3, CHUHTE3, KiacCu(UKalus, NEePUOJAUYHOCTb, HAOIIOJACHUE,
JKCIIEPUMEHT, MOJICJINPOBAHNE, U3MEPEHNUE, SIBIICHUE.



dusnka: MaTepus, SHEPTHS, Macca, aTOM, JEKTPOH, MMPOTOH, HEUTPOH, MOH,
M30TOII, PATHOAKTUBHOCTD, MOJIEKYJIa, SHEPTETUUECKUIN YPOBEHb, BEIICCTBO, TEIIO,
00BEM, arperaTHOe COCTOSHHUE BENIECTBA, (PM3MYCCKUE BETUUMHBI M CAUHUIIBI HX
HU3MEPEHHUS, CKOPOCTb.

buonorusi: kietka, opraHusMm, DJKocucTeMma, Ouocdepa, Makpo- U
MHUKPORJICMEHTHI, BATAMUHBI, 0OMEH BEIIICCTB B OpraHU3ME.

['eorpadusi: MUHEpaIBI, TOPHBIE MTOPOJIBI, TOJIE3HBIC HCKOTAEMBbIE, TOILIUBO,
PECYpCHI.

TexHoMOrus: XUMHUYECKasi MPOMBIIIUICHHOCTh, METAJUTYPTHsI, TTPOU3BOJICTBO
CTPOUTEIIBHBIX MaTCPHUATIOB, CEIIbCKOXO3SMCTBCHHOE IPOM3BOACTBO, IHIIEBAS
NPOMBIIIICHHOCTh,  (hapMalleBTUYECKass  MPOMBIIUICHHOCTb,  MPOU3BOJCTBO
KOCMETHYECKHUX TIPernapaToB, IPOU3BOJCTBO KOHCTPYKIIMOHHBIX MaTEepUaJIOB,
AJICKTPOHHAS MPOMBIIICHHOCTD, HAHOTCXHOJIOTHH.



IINTAHUPYEMBIE PE3VJIBTATHI OCBOEHHMSA ITPOI'PAMMBI 110 XUMHUHU
HA BA30BOM YPOBHE CPEJIHEI'O OBLIEI'O ObPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUA K pe3yJbTaTaM OCBOEHUS
oOydJarolmuMucss TporpaMM CpeaHero oOmero o6pa3oBaHusi (JUYHOCTHBIM,
METanpeJIMETHbIM M TpeAMETHbIM). HaydHo-MeTonuueckol OCHOBOM s
pa3paboTKK TUIAHUPYEMBIX PE3yJbTATOB OCBOEHUS MPOTpaMM CpPEJHEro OOIIEro
o0pa3oBaHus ABISETCS CUCTEMHO-IEATEIbHOCTHBIN MOIXO/I.

B cooTBeTCTBUM C CHCTEMHO-AESITEIBLHOCTHBIM TMOJX0JIOM B CTPYKTYpE
JUYHOCTHBIX PE3YJIbTATOB OCBOCHUS MpeaMeTa «XUMHUS» Ha YPOBHE CPEIHErO
oO11ero 00pa3oBaHusl BbIJIEIEHBI CIEAYIONINE COCTABISIOUIUE:

OCO3HAHHUE OOYYAIOIIUMHUCSI POCCUMCKONW Tpa)KAaHCKOW WJICHTHYHOCTH —
TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSITEIbBHOCTH U CaMOOIIPEICIICHHUIO;

HaJIU4re MOTHBAIIMK K 00YUYEHUIO;

I[EJICHANPABIICHHOE PAa3BUTHE BHYTPEHHUX YOEXKICHHM JIMYHOCTH Ha OCHOBE
KITFOUEBBIX IEHHOCTEH M UICTOPUUCCKUX TPaJAUIINI 0a30BOM HAYKH XUMHH;

TOTOBHOCTh U CIOCOOHOCTH OOYYarOIIMXCSl PYKOBOJCTBOBATHCS B CBOEH
JESTENBHOCTH IIEHHOCTHO-CMBICIIOBBIMU YCTaHOBKaMH, MPUCYIIUMH IEI0CTHON
CUCTEME XMMHUUYECKOr0 00pa30BaHMUs;

HaJIM4YMEe MPABOCO3HAHUS IKOJIOTMYECKON KYJIbTYphl U CIIOCOOHOCTU CTAaBUTh
IIEJIM U CTPOUTD KU3HEHHBIC TJIAHBI.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHHUSI TpeaMeTa «XUMUs» JIOCTUTAIOTCA B
€AMHCTBE Y4YeOHONM M BOCHUTATEIBHOW JCSATEIBHOCTH B COOTBETCTBUU C
T'YMaHUCTUYECKUMHU, COLMOKYJIbTYPHBIMH, TyXOBHO-HPAaBCTBEHHBIMU HIEHHOCTSIMU
U HJleaJjaMUd POCCHUICKOTO TPa)XJIAaHCKOTO OOIIeCTBa, MPUHSATHIMU B OOIIECTBE
HOpMaMH ¥  TpaBWJIaMH  TIOBEACHHS,  CIOCOOCTBYIOIIMMH  IPOIIECCaM
CaMOIIO3HAHMS, CaMOpa3BUTHUA M HPABCTBEHHOI'O CTAHOBJEHHUS JIMYHOCTH
00yJaromuxcs.

JIn4HOCTHBIE pe3yNIbTaThl OCBOCHHUS TMpeaMeTra «XHMUS» OTpaXKaroT
c(hOpPMHPOBAHHOCTh OTBITA TIO3HABATEIHLHONM M TMPAKTHUYECKOW JESITEIbHOCTH
oOydJarommxcs Mo peajn3aluy MPUHATHIX B 00IECTBE 1IEHHOCTEH, B TOM YHCIIC B
YacTHu:

1) rpaskIaHCKOro0 BOCIIMTAHUA:

OCO3HAHHUS 00YyYaIOIIUMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00s3aHHOCTEH,
YBa)KEHHUSI K 3aKOHY U ITPaBOMOPSIIAKY;

MPEACTABICHUS O COIMAJbHBIX HOPMax U MpaBWiIaX MEXKIUNYHOCTHBIX
OTHOILIEHUH B KOJUICKTUBE;



TOTOBHOCTH K COBMECTHOM TBOPYECKOW JEATEILHOCTH TIPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHUU YYEOHBIX M MO3HABATEIbHBIX 3aJlay, BHIMIOJIHEHUU
XUMUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH TMOHUMATh W MNPUHUMATH MOTHBBI, HAMEPEHUs, JIOTHKY U
apryMEHTBI JPYTUX IIPHU aHAIN3€ PA3JIMUHbIX BUJOB YU€OHOU IEITEIILHOCTH;

2) IaTPUOTHYECKOI0 BOCIIMTAHHUA

[IEHHOCTHOTO OTHOIIEHHUSI K HUCTOPUYECKOMY U HAY4YHOMY HACJEAUIO
OTE€YECTBCHHON XMMUH;

YBaXXEHUSI K TMPOIECCY TBOpPUECTBA B 00JIACTHM TEOPUH M MPAKTUYECKOTO
NPUMEHEHHS] XUMHH, OCO3HAHHUSI TOTO, YTO JIOCTHUKEHUS HAYKU €CTh pe3yJbTaT
JUIMTENIBHBIX ~ HAOMIOJICHUHN, KPOMOTJIMBBIX  JKCIEPUMEHTAIBHBIX  IOWCKOB,
MOCTOSIHHOTO TPY/1a YYEHBIX U MPAKTUKOB,;

MHTEpeCa W II03HABaTEJbHBIX MOTHBOB B TMOJYYCHUH U TOCJEIYIOIIEM
aHanu3e uH(OpMaIMKM O TEPEOBBIX JOCTHKCHUSX COBPEMEHHON OTECYECTBEHHOM
XUMUU;

3) IyXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHUS

HPaBCTBEHHOTO CO3HAHMS, ITUYECKOTO MMOBEACHUS;

CIIOCOOHOCTH OLIEHUBATh CUTYAIlMU, CB3aHHBIE C XUMUYECKUMHU SIBJICHUSMU,
U MIPUHUMATh OCO3HAHHBIEC PELICHHS, OPUEHTUPYACh Ha MOPaJbHO-HPABCTBEHHbIE
HOPMBI U LICHHOCTH;

TOTOBHOCTH OIIEHHUBAaTh CBOE IMOBEJCHUE M IMOCTYNKH CBOMX TOBapHUIIEH C
NO3ULIMM HPABCTBEHHBIX M TIPABOBBIX HOPM M OCO3HAaHHME IOCIEICTBUH 3TUX
MOCTYTIKOB;

4) popmMupoBaHus KYJbTYPbI 310POBbSI:

NOHMMAaHHUS IIEHHOCTEH 370poBOTO U 0Oe3omacHoro o0pasza JKU3HH,
HEOOXOAUMOCTH OTBETCTBEHHOTO OTHOIIEHHSI K COOCTBEHHOMY (PU3MUECKOMY H
[ICUXUYECKOMY 3/10POBBIO;

coOmoieHns TpaBmwil 0e30macHOro oOpaleHusi C BelecTBaMH B OBITY,
IMOBCEHEBHOM XKU3HU U B TPYIOBOU AEATEIBHOCTH;

NOHUMAHMUSI UEHHOCTH MPaBUJ HWHAWBUAYAIBHOTO M  KOJUIEKTHBHOIO
0€301macHOr0 MOBE/ICHUS B CUTYAIUAX, YTPOXKAIOIIUX 370POBBIO U KU3HH JIIOJICH;

OCO3HAHUS MOCIEICTBUI M HENPUATHS BPEIHBIX MPUBBIUEK (YMOTpeOiIeHus
aJIKOT0JIs1, HAPKOTHUKOB, KYpEeHUs);

5) TpyA0BOro BOCIIMTAHMS

KOMMYHHKATUBHOM  KOMIIETEHTHOCTH B  Y4€OHO-UCCJIEAOBATEIbCKOM
NEATEeNIbHOCTH, OOIIECTBEHHO TOJIE3HOM, TBOPYECKOM ©  JAPYrUX BHJAX
NEeATEeNbHOCTH;

YCTAaHOBKM Ha aKTUBHOE Yy4yacTHE€ B PEHICHUU MPAKTUYECKUX 3a/ad
COIMAIbHOM HAMPaBJIEHHOCTH (B paMKax CBOEro Kjiacca, IIKOJIbI);



HMHTEpeca K MPAKTUYECKOMY M3Y4YEHUIO Mpodeccuid pa3IuyHOTO poja, B TOM
YuCJie Ha OCHOBE MPUMEHEHHUSI IPEIMETHBIX 3HAHUU 110 XUMUU;

YBaXXEHUS K TPYNY, JIOJSM TpyJAa U pe3ylibTaTaM TPYJI0BOU JEATEeIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HMHAMBUIAYAIBHOW TpaeKTOpUHU
oOpazoBaHus, Oyaymied mnpodeccur U peanu3alud COOCTBEHHBIX >KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMUM, UHTEPECOB U
noTpedHocTel 00111eCTBa;

6) 3K0JIOTNYeCKOTr0 BOCIIMTAHMS

AKOJIOTUYECKHU 11eJI€CO00Pa3HOr0 OTHOIIEHUS K MPHUPOJE, KaK HUCTOYHUKY
CYILIECTBOBAHMSI )KM3HU HA 3eMJIE;

MOHUMAaHUS TIOOAIBHOTO XapakTepa HKOJOTHMUYECKUX TMPoOJeM, BIMSHUS
PKOHOMUYECKHUX MPOLIECCOB HA COCTOSIHUE TTPUPOTHON U COIMATILHON CpEJIbl;

OCO3HAHUS HEOOXOIMMOCTH HCIOJIb30BAHUS JIOCTMIKEHHM XUMHUHM IS
pEeIIeHUs BOMPOCOB PAIlMOHATIBHOTO MPUPOAOTIOIB30BaAHNS,

AKTUBHOTO HEMPUATHS JICUCTBUN, NPUHOCSAIIUX BpEIl OKPYXKAIOIIEh
IPUPOJHON Cpejie, YMEHHUS MPOTHO3UPOBATH HEOIATONPHUATHBIC JKOJIOTHUYECKHE
MOCJICICTBUS MIPEANIPUHUMAEMBIX JEUCTBUHN U MIPEJOTBPAIIATh UX;

HAJIUYMS Pa3BUTOIO SKOJOTHMYECKOTO MBIILICHUS, 3KOJIOTMYECKON KYIbTYpHI,
omnbITa NEeATENbHOCTH AKOJIOTUYECKON HaIIPaBJIEHHOCTH, YMEHUS
PYKOBOJCTBOBATbCS MMH B IO3HABATEIbHOW, KOMMYHHUKATUBHOW MU COLMAJIBHON
NPAaKTUKE, CIOCOOHOCTM W YMEHHS AaKTUBHO MPOTHUBOCTOATH HJICOJIOTHH
xemooouu;

7) HEHHOCTH HAYYHOI'0 NO3HAHUSL:

c(hOpPMHUPOBAHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKU U OOIIECTBEHHOMN MPAKTHKU;

NOHUMAaHHS CHeNM(UKA XUMUU KaK HayKd, OCO3HaHHUA €€ pOJIu B
(GbopMHUpPOBaHUU PAIMOHAIIBHOTO HAyYHOTO MBIIUICHHS, CO3JaHUU 1EJIOCTHOTO
MIPEICTaBICHUS 00 OKPYXKAIOIIeM MUPE KaK O €IWHCTBE MPUPOJBI U YETOBEKAa, B
MO3HAHWW TIPUPOJHBIX 3aKOHOMEPHOCTEW U pEHICHHH MPoOJeM COXpaHEHUS
MIPUPOJIHOTO PaBHOBECHS;

yOexxa€HHOCTH B 0COOOM 3HAYMMOCTH XUMHUU JUIsI  COBPEMEHHOM
UMBWIM3ALMK: B €€ TyMaHUCTUYECKOW HAMpaBIEHHOCTH W Ba)XXHOM pOJIU B
CO37aHUM HOBOM 0a3bl MaTepPUATBHOU KYJIBTYPHI, PEIICHUU TI00ATBHBIX TTPOOIeM
YCTOMYMBOTO PAa3BUTHS YEJIOBEUYECTBA — CHIPHEBOW, IHEPrE€TUUECKOM, MUIIEBOU U
AKOJIOTUYECKON 0€30MacHOCTH, B Pa3BUTHUM MEIUIIMHBI, OOECIIEUEHUH YCIOBUI
YCHEIIHOTO TpyJla U OKOJIOTHYECKH KOMQPOPTHOW JKM3HU KaXKIOTO UIEHA
o01IecTBa;

€CTECTBEHHO-HAYYHOM TIpaMOTHOCTH: IOHUMAaHUSl CYUIHOCTH METOJ0B
MO3HAHUS, UCIIOIB3YEMbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIIOJIb30BATh



MOJIy4aeMble 3HaHMS JUJIS aHAJIM3a U OOBSICHEHUS SIBJICHUH OKPYXKAlOUIEro Mupa u
MPOUCXOAIIMX B HEM U3MEHEHUW, YMEHUS J1eJ1aTh 000CHOBAaHHBIE 3aKJIFOUEHUS Ha
OCHOBE HayyHbIX (DaKTOB UM MMEIOUIMXCS JaHHBIX C LENbI0 IOJyYEHHUS
JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CAMOCTOSITEIbHO MCIOJB30BATh XWMHUUYECKHE 3HAHUS IS
penieHus NpooJieM B peabHbIX )KU3HEHHBIX CUTYaIUsX;

UHTEpeca K TIO3HAHUIO U UCCIIEI0BATENbCKON AESITEIbHOCTH;

TOTOBHOCTM W  CHOCOOHOCTM K  HENPEPHIBHOMY  OOpa30BaHUIO U
caM000pa30oBaHUIO0, K AKTMBHOMY TOJYYEHHUIO HOBBIX 3HAaHUU MO XUMHUU B
COOTBETCTBHHM C KU3HEHHBIMU MOTPEOHOCTIMU;

UHTEepeca K 0COOEHHOCTSAM TpyJa B pa3lMuHBIX cepax MnpodeccrnoHanbHOMI
JEeSTENbHOCTH.

METANPEIMETHBIE PE3YJIBTATHI

MeranpenMeTHbIC Pe3yabTaThl OCBOCHUS Y4eOHOTo mpeameTra «XuMUs» Ha
YPOBHE CpeHEero o01ero o0pa3oBaHus BKIOYAIOT:

3HAYUMBbIE U1t dbopmupoBaHUs MUPOBO33PECHUS oOyyJaromuxcs
MEXIUCIHUIUIMHAPHBIE (MEXKIPEeIMETHbIE) OOIEHAyUYHbIE TOHATHS, OTpaKarolle
[EJIOCTHOCTh HAYYHOW KAapTUHBI MHpa U CHenupUKy METOJOB IIO3HAHMS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepHsi, BEIIECTBO, YHEPTHUsl, SBJICHHE,
Ipolecc, CUCTeMa, Hay4YHbIN (DAKT, TPUHIIUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIIEI0BAHNE, HAOIIOACHUE, U3MEPEHHE, SKCTIEPUMEHT U JPYTHeE);

YHUBEpPCAJIbHbIE Y4eOHbIC JCHCTBUA (IMO3HABaTENbHbIC, KOMMYHUKATHUBHEIE,

PETYISATUBHBIC), o0ecreunBaroIue dbopmupoBaHue (G yHKIIMOHATBHOU
I'PaMOTHOCTH Y COIMAJIBLHOM KOMIIETCHIIMH 00YJarOIInXCs;
CITOCOOHOCTH o0ydJaromuxcs HCIIO0JIb30BaTh OCBOEHHEBIC

MEXTUCIUIUIMHAPHBIE, MHUPOBO33PEHUECKHE 3HAHUS W YHHBEpCAIbHbIC YUCOHBIC
JIEVCTBUS B TIO3HABATEIILHOW M COLIMATILHOM MPAKTHUKE.

MertanpeagMeTHbIE PE3yIbTaThl OTPAXarT OBJIAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TI03HABATCIILHBIMH, KOMMYHHKATHBHBIMA W  PETYJIATHBHBIMU
JICUCTBUSMU.

OBjaanenue YHUBEPCAJIbHBIMHA Y4eOHbIMU No3HaBaTeJbHBIMH
JeHUCTBUSIMMN:

1) 0a30BbIe JTOrHYeCKHe AeHCTBHS:

CaMOCTOSITEIbHO  (QOpMYJIMPOBATH W aKTyaJU3UpPOBaTh  MPoOJIEMY,
BCECTOPOHHE €€ pacCMaTpHUBaTh;

ONpENICNIATh eI JACITEAbHOCTH, 3aJlaBas MapamMeTpbl W KPUTEPUU HX
JTOCTHKEHUS, COOTHOCUTB PE3YJILTATHI AEATEILHOCTH C MOCTABJICHHBIMHU LETSAMU;

HCTIOJIb30BAaTh MPU OCBOCHWUH 3HAHWM MPUEMBI JOTMYECKOIO MBIIIJICHUS —
BBLICJISITh XapaKTEpPHbIC MPU3HAKW TOHSATHHA W YCTAHABJIMBATh MX B3aUMOCBS3b,



HCIIOJIb30BaTh COOTBETCTBYIOIINUE MOHATUS 711 OOBSICHEHUS OTACIbHBIX (PaKTOB U
SIBJICHU;

BLIOMpATh OCHOBAaHMS W KPUTEPUU [JIs KiIacCU(PUKalMM BEIIECTB U
XUMHUYECKUX PEaKIUM;

YCTaHABIMBATh MPUUYUHHO-CIEIACTBEHHBIE CBSI3U MEXKIY H3y4YaeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTMUECKHE PpACCYXJEHUs (MHAYKTUBHBIE, JI€IYKTHUBHBIE, IO
aQHAJIOTUM), BBIABIISITh 3aKOHOMEPHOCTH W MPOTHUBOPEUMS B PacCMaTpPUBAEMBIX
SBJICHUSAX, (DOPMYJIUPOBATH BHIBOJIBI U 3aKITIOUCHHUS;

MPUMEHSTHh B MPOILIECCE MO3HAHUS, UCIIOIB3YyEMbIE B XUMHUU CUMBOJINYECKUE
(3HaKOBBIE) MOJIEIH, MPEOOPA30BHIBATH MOJICJIBHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CHMBOJI) DJJIEMEHTa, XuUMUuUeckas ¢opMmysa, ypaBHEHHE XUMHYECKOUN
peakiuu — TpPHU PEIICHUU Y4eOHBIX IMO3HABAaTENbHBIX M MPAKTUYECKUX 3ajad,
NPUMEHSITh HA3BaHHBIE MOJICJIbHBIE TIPECTABICHUS 1JIsI BBISBICHUS XapaKTEPHbBIX
MPU3HAKOB M3yYa€MBbIX BEIIECTB U XUMUYECKUX PEAKITUH.

2) 6a3oBbIe HCCIeA0BaTEIbLCKUE TeHCTBUS:

BJIaJIETh OCHOBAMHM METOJO0B HAy4YHOI'O MO3HAHUS BEIIECTB U XUMHUYECKHUX
peaKkiuu;

(dbopMynHpoOBaThH LIETU U 33J1a4U UCCIIEIOBAHUS, UCTIONH30BATh MTOCTABICHHBIE
U CaMOCTOSITENIbHO C(HOPMYJIMPOBAHHBIE BOMPOCHI B KaueCcTBE HWHCTPYMEHTA
MO3HAHUSL M OCHOBBI JIJIsi (P OPMHUPOBAHUS THUIOTE3BI MO MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYKJICHUM;

BJIAJETh HABBIKAMU CaMOCTOSITEJIbHOIO IUIAHHPOBAHMS M MPOBEIACHUS
YUYEHUYECKUX DKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOIIOAaTh 32 XOJ0M
npolecca, CaMOCTOATENIBFHO TMPOTHO3UPOBATH €r0 pe3yiabTaT, (OPMYIUPOBATH
000011IeHHS ¥ BBIBOJBI OTHOCUTENIBHO JOCTOBEPHOCTH PE3yJIbTaTOB UCCIIEIOBAHMUS,
COCTaBJISATh 0OOCHOBAHHBIN OTYET O MPOJAEIaHHOMN paboTe;

npuoOpeTaTh OMBIT YYCHUYECKOW HCCIIENOBATEIbCKOM UM  TIPOEKTHOMU
JESTENBHOCTH, MPOSBIATH CIHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSTEIBHOMY
[IOMCKY METOJOB pELICHUS NPAaKTUYECKUX 3a7ay, I[PUMEHCHUIO Pa3JIMYHBIX
METOJI0B O3HAHUSL.

3) pabora ¢ uHpopMaumeii:

OPUEHTUPOBATHCS B PA3IMYHBIX HMCTOYHMKAX WHPOpManuu (HAy4HO-
MONYJISIpHAsT JUTEpaTypa XUMHUYECKOTO COJIEpKaHHUs, CIPAaBOYHbIE [OCOOUS,
pecypcel MHTEepHETa), aHAMM3UpoBaTh WH(OPMAIUIO Pa3TUYHBIX BHUIOB U (hopm
MIPEICTABIEHNUS, KPUTHUYECKHU OLICHUBATH eé JOCTOBEPHOCTh 151
HENPOTHUBOPEYUBOCTH;



(GbopMyIHpOBaTh 3aMPOCHl U MPUMEHSITH PA3IMYHBIC METOABI MIPH MOUCKE U
orObope wuHpoOpManuu, HEOOXOAMMON Jis BBINIOJHEHUS y4eOHBIX 3ajad
ONPEIEIIEHHOIO TUIIA;

MpPUOOPETaTh OMBIT KCIOIL30BAHUS HH(POPMAIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTUH U PA3IMYHBIX IOUCKOBBIX CHCTEM;

CaMOCTOSITEJIbHO  BBIOMpaTh  ONTUMATIbHYIO  (QOopMy  MpEICTaBICHUS
uHpopmaiuu (cxeMbl, rpaduKu, T1arpaMmbl, TaOJIULbI, PUCYHKU U APYTHE);

UCIIOJIb30BaTh HAYy4YHBIM $3BIK B KAa4eCTBE CpEICTBA IMpuU paboTe ¢
XUMHYECKOW WH(POpMAIMCH: TMPUMEHITh MEXKIpPEIMETHbIC ((PU3NYECKHEe W
MaTeMaTHYECKUE) 3HAKU U CUMBOJIbI, POopMyIibl, a00OpeBUATYPBI, HOMEHKIIATYPY;

UCIIOJIb30BaTh M MpeoOpa3oBbIBaTh 3HAKOBO-CUMBOJIMYECKHE CpPEICTBA
HATJISITHOCTH.

OByajieHre YHUBEPCATbHBIMH KOMMYHUKATHBHBIMHU e HCTBUSIMH

3a/1aBaTh BOIIPOCHI MO CYIIECTBY 00CYX AaeMOM TeMbI B XOJ€ auajora u/wiu
JUCKYCCUHM,  BBICKAa3bIBaTh  HWJEH, (QOPMYIHpPOBATH CBOM  NPEIJIOKCHHS
OTHOCHUTEJIPHO BBIMIOJTHEHMSI TIPEIJIOKEHHOMN 3a/1a4H;

BBICTYNAaTh C MPE3CHTAIMEeH pe3yJbTaTOB IO3HABATEIbHON JESATEIbHOCTH,
MOJIYYEHHBIX CAMOCTOSITEILHO UM COBMECTHO CO CBEPCTHUKAMHU MPU BBHITTOJIHEHUH
XUMHYECKOTO SKCIEPUMEHTAa, MPaKTUYECKONH pabOThl MO UCCIIEIOBAHUIO CBOWMCTB
U3y4aeMbIX BELIECTB, peain3allii yueOHOTO MPOoeKTa U (GOPMYIHUPOBATH BBHIBOIBI
1o pe3yJibTaTaM MNPOBEAEHHBIX HCCIEIOBAHUNA MyTEM COTJIACOBAHUS IMO3UIMA B
X071e 00CYXJIeHUSI 1 OOMEHA MHEHUSIMH.

OByajieHUe YHUBEPCATbHBIMHU PEryJTHBHBIMU JeHCTBUSMM:

CaMOCTOSITEJIbHO TUTAHUPOBATH M OCYHIECTBISTH CBOIO IO3HABATEIBHYIO
JEeSTENbHOCTh, OMpenesss €€ Iead MW 3aJa4d, KOHTPOJIUPOBATH U IO Mepe
HEOOXOAUMOCTH KOPPEKTUPOBATH IMpeJylaraéMblii  allTOPUTM JEHUCTBUH TNpH
BBIMIOJTHEHUU YYE€OHBIX M MCCIENOBAaTEIbCKUX 3ajlady, BHIOMpaTh Haubosee
b (eKTUBHBIN Ccrnoco0 HMX pemieHus ¢ Y4€TOM TOJyYeHUS HOBBIX 3HAHHH O
BEIECTBAX M XUMUYECKHUX PEAKITUAX;

OCYIIECTBIISITh CAMOKOHTPOJIb CBOEH JESATEIHLHOCTH Ha OCHOBE CaMOaHaIN3a
Y CaMOOILICHKH.

HNPEAMETHBIE PE3YJIBTATBI

10 KITIACC

[IpenmetrHbie pe3ysabTaThl OCBOEHHMSI Kypca «OpraHudeckas XUMUS»
OTpa)aroT:

chopMHUPOBAHHOCTh  MOPEACTABICHUM O XUMHUYECKOW  COCTaBIISIOIIEH
€CTECTBEHHO-HAYYHOW KapTUHBI MHpA, pPOJA XUMHUU B T[IO3HAHHUM SIBJICHUM



npuposibl, B  (GOPMUPOBAHUU MBIIUIEHUS U KYJbTYpbl JIMYHOCTH, €&
(G YHKIIMOHAIBHOU TPAMOTHOCTH, HEOOXOIUMOM JJIs1 pEelIeHUs MPAKTUYECKUX 3a7au
1 DKOJOTUYECKU OOOCHOBAHHOT'O OTHOIIEHHUS K CBOEMY 3J0POBBIO M MPUPOIHOM
cpene;

BIAJICHUE  CHCTEMOM  XMUMHUYECKMX  3HaHHMM, KOTOpas  BKJIIOYAECT:
OCHOBOIIOJIATaIONINE TOHATUS (XUMUYECKUN DJEMEHT, aToM, »JJIEKTPOHHAas
000JI04YKa aTomMa, MOJIEKYJIa, BAJIEGHTHOCTb, JIEKTPOOTPUIATEIbHOCT, XUMHUYECKAS
CBSI3b, CTPYKTypHasi gopmyina (pa3BépHyTas U COKpalIEHHAs), MOJb, MOJISIpHas
Macca, MOJSIPHBIM OOBEM, YIJIEPOAHBIM CKeneT, (YHKIMOHAIbHAs TpYIINa,
paguKall, u30Mepusi, U30MEPbI, TOMOJIOTUUECKUN Psii, TOMOJIOTH, YTJIEBOJOPO/IbI,
KHUCJIOPOJ W a30TCOJAEpKAIlUe COEIUHEHUS, MOHOMEp, MOJUMEpP, CTPYKTYPHOE
3BEHO, BLICOKOMOJICKYJISIPHBIC COCIMHEHUS); TEOPUU U 3aKOHBI (TCOpHUS CTPOCHUS
oprannueckux BemiectB A. M. BytnepoBa, 3akOH COXpaHEHHS MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHUMBOJIMYECKUN S3BIK XUMHHU;, MHUPOBO33PEHUYCCKHUE 3HAHUA,
JeXalue B OCHOBE TMOHMMAaHUsA MPUYUHHOCTH M CUCTEMHOCTH XUMHYECKUX
SBICHUHN, (DAKTOJIOTHYECKUE CBEICHHUS O CBOWCTBAX, COCTaBe, IOJYYCHUH U
0€30MacHOM HCIIOJIB30BAaHUN BAXKHEUIIMX OPraHMYECKUX BEHIECTB B OBITY H
IPAKTUYECKON 1eITeTbHOCTH YeJIOBEKa,

c(hOpMHUPOBAHHOCTh YMEHUW BBISBISITh XapaKTepHbIE IMPU3HAKU TOHATHH,
YCTaHABJIMBATh MUX B3aUMOCBSI3b, HUCIIOJIB30BAaTh COOTBETCTBYIOIINUE MOHSITHUS TPH
ONKMCAHUM COCTaBa, CTPOEHUS U MPEBPAIICHUN OPraHUYECKUX COCIMHEHU;

c(OpPMHPOBAHHOCTh YMEHUU HCIOJIb30BaTh XWMUYECKYIO CHUMBOJIUKY IS
COCTaBIICHUS MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOM)
dbopMyn  OpraHMYecKMX BEIIeCTB M ypPaBHEHMH XHWMHUYECKUX PEaKIIHid,
M3rOTaBIIMBATh MOJIETTH MOJIEKYJ OPraHWYECKHX BEIIECTB ISl MIUTFOCTPAIMH HMX
XUMHYECKOTO M MPOCTPAHCTBEHHOT'O CTPOCHHUS;

c(hOpMHPOBAHHOCTh YMEHUHN YCTaHABIMBATh MPUHAJJIC)KHOCTh W3YUYEHHBIX
OpraHWYECKUX BEUIECTB MO HMX COCTaByY U CTPOCHUIO K OMNPEAEIEHHOMY
KJIacCy/Tpynne CoeAuHEHUN (yrieBOAOPOAbI, KHUCIOPOJ | a30TCOACpIKAIINe
COEIMHEHUS, BBICOKOMOJIEKYJIIPHBIE COEJIWHEHHMs), JlaBaTh UM Ha3BaHHS IIO
cuctematuieckoit Homenkiatype (IUPAC), a Takke NpUBOIUTH TPUBUATILHBIC
Ha3BaHUsI OTHAEJIbHBIX OPraHUYECKUX BELIECTB (ITHIICH, NPOIMWICH, AaleTUJIEH,
ATWJICHTJINKOJb, TJIHIEPUH, (EeHON, (opMaibIeruy, ameTaabIeTu/l, MypaBbUHAS
KHCJIOTA, YKCYCHAsI KHCJIOTa, OJIEMHOBAs KUCIIOTa, CTEAPUHOBAS KUCIIOTA, TJII0K034,
bpyKTO3a, Kpaxmal, IeJT0a03a, TIUIHH);

c(hOpPMHUPOBAHHOCTh YMEHHSI OMNPEACNATh BHJBI XUMHYECKOW CBS3U B
OpPraHUYECKUX COCTUHEHUSX (OJMHAPHBIE U KPATHHIC);



c(hOpMUPOBAHHOCTh YMEHUSI MPUMEHSATH TOJIOKEHUS TEOPUH CTPOCHUS
opranuueckux BemecTB A. M. BytiepoBa 1151 00bICHEHUSI 3aBUCUMOCTH CBOMCTB
BEILECTB OT UX COCTAaBa U CTPOEHMS; 3aKOH COXPAHEHHS MACcChl BEILIECTB;

c(OpMHPOBAHHOCTh ~ YMEHHMHA  XapaKTEpPU30BaTh  COCTaB, CTPOCHHE,
dbu3nYecKkue MU XMMHMYECKHE CBOWCTBA TUIMYHBIX NPEACTaBUTENEH pa3IUUHBIX
KJIACCOB OPTraHMYECKUX BEUIECTB (METaH, 3TaH, STWJIEH, MPOIWJIEH, alleTUJIECH,
Oyranuen-1,3, metmwnOyraauen-1,3, OeH30J, METAaHOJ], JTAaHOJ, STUJICHIJIUKOJb,
JIMIEpHUH, (PEHOJI, aleTalnblIeru]l, MypaBbUHAsE U YKCYCHAasl KUCIOTHI, TJIFOKO3a,
Kpaxmall, 1eJITI0103a, aMMHOYKCYCHAasi KUCJI0Ta), WJUTIOCTPUPOBATh T€HETUUECKYIO
CBSI3b MEXJYy HUMU YpPaBHEHUSMU COOTBETCTBYIOIIMX XWMHYECKUX PEaKIUN C
UCIIOJIb30BAHUEM CTPYKTYPHBIX (DOPMYIT;

c(hOpMUPOBAHHOCTh YMEHHUSI XapaKTepU30BaTh UCTOUYHUKHU YTIIEBOJOPOIHOTO
Colpbsi  (He(QTb, NTPHUPOAHBIA Ta3, Yroyib), CHOCOOBI HUX NEpPepaboTKU H
MPaKTUYECKOE MPUMEHEHUE MPOAYKTOB MEPEepadOTKU;

c(hOpMUPOBAHHOCTh YMEHUM MPOBOAUTH BBIYUCICHUS TI0 XUMHUYECKUM
ypaBHEHUSM (Macchl, 00BEMA, KOJIMYECTBA MCXOJHOTO BEIIECTBA WM MPOJYKTa
peakIMu 10 W3BECTHBIM Macce, 00BbEMY, KOJWYECTBY OJHOTO M3 HCXOIHBIX
BEIIECTB WM MPOJTYKTOB PEAKIINH);

c(OpMHPOBAHHOCTh YMEHMI BIAJIETh CHUCTEMOW 3HAHMM 00 OCHOBHBIX
METOJIaX HayYHOTO MO3HAHUS, UCTIOIb3YEMbIX B XUMHUU MPU U3YUECHUU BEIIECTB U
XUMHYECKUX SIBIICHUN (HAaOJII0JIeHUE, U3MEPEHHUE, IKCIIEPUMEHT, MOJIEIIMPOBAHUE),
UCIIOJIb30BaTh CHCTEMHbBIE XUMHUYECKHME 3HAHHS ISl TMPUHATHAS pEHICHUH B
KOHKPETHBIX JKM3HEHHBIX CHUTYyallUsiX, CBSI3aHHBIX C BEIIECTBAMH U UX
IPUMEHEHUEM;

c(hOpMHPOBAHHOCTh YMEHHUN COOJIOATh MPAaBUIIa TIOJIb30BAHUS XUMHUUECKOU
nocyJIol 1 j1abopaTopHbIM 00OpYyJOBaHMEM, a TakKe MpaBuia OOpalieHus C
BEIIECTBAMU B COOTBETCTBHUU C MHCTPYKIUAMH IO BBIIIOJHEHUIO JIAOOPAaTOPHBIX
XUMHYECKUX OMBITOB,;

c(hOpPMHUPOBAHHOCTh YMEHHM TUIAHUPOBATH W BBINOJHATh XUMUYECKHM
AKCIIEPUMEHT (TIPEeBpaIEHUs OPTAaHUYECKUX BEIIECTB IPU HATPEBAHUH, TTOTYICHHE
STUJIEHA W H3YYEHUE €ro CBOWCTB, KAUYE€CTBEHHBIE PEAKIUU OPraHHUYEeCKUX
BEIECTB, JICHATYpaIis OCTKOB NMPH HAarpeBaHWM, IIBETHBIC PEaKIUU OCIKOB) B
COOTBETCTBHHM C TIpaBWJIAMU TEXHUKHA OE30MacHOCTH TpPU OOpamieHun ¢
BEIIECTBAMU U J1a0OpaTOpHBIM OOOPYIOBAHHMEM, TMPEACTABISTH PE3yIbTATHI
XAMHYECKOTO JKCIIEpUMEHTa B (OpME 3amucH YPaBHEHHWH COOTBETCTBYIOIIMX
peakuuii 1 GOpPMyITUPOBATH BBIBOJIBI HA OCHOBE ATHX PE3YIIHTATOB;

c(hOpPMHUPOBAHHOCTh YMEHUH KPUTHYCCKH AHAIU3UPOBATH XUMHUYECKYIO
uHpopMalMIO, TMOJIYy4aeMyl W3 pPa3HbIX HCTOYHUKOB (CpeACTBA MAacCOBOU
uHopmanuu, IHTEpHET U Apyrux);



chOpMUPOBAHHOCTh  YMEHHMH  coOJoAaTh  IpaBWIa  DKOJOTHYECKH
LeJIecCO00pa3HOro TMOBEAEHUs B OBITY M TPYIOBOM JEATEIBHOCTH B LEIAX
COXPAHEHHUsSI CBOETO 3/I0POBbsl M OKpYXaloIeld MPUPOIHON Cpelbl, OCO3HABATH
OMACHOCTh BO3JEHCTBUSA HA >KUBBIE OPraHU3Mbl ONPENEAEHHBIX OPraHMYECKHX
BEIIECTB, NMOHMMas cMbici mnokazarens [IJIK, moscHATeh Ha mpumepax CrocoObl
YMEHBIICHUs] M MPEeAOTBpPALIEHUST UX BPEIHOTO BO3ACHCTBUS Ha OpraHU3M
YEJI0BEKA;

JUIsl 0Oy4YaroIIMUXCs C OTPAHUYEHHBIMU BO3MOXXHOCTSIMU 370pPOBbS: YMEHHE
OPUMEHSTh 3HaHUS 00 OCHOBHBIX JOCTYHHBIX METOJAX IO3HAHMS BEIIECTB U
XUMUYECKUX SIBJICHUM;

JUISL  CIEeNbIX U CIa0OBUIALIMX OOYyYalOUIUXCs: YMEHHE MCIOJb30BaTh
penbedHO-TOUeUHYI0 cucTemMy oOo3HadeHui JI. bpains nis 3anucu XUMHUYECKHUX

dbopmyi.
11 KJIJACC

[IpenmerHbie pe3ynbTaThl OCBOGHMS Kypca «OOmas W HeopraHWYecKas
XUMUS» OTPAXKAIOT:

c(hOpMUPOBAHHOCTh  TPEACTABICHUM: O XUMHUYECKOW  COCTaBJISIOIICH
€CTECTBEHHO-HAYYHOM KapTUHBI MHpPA, POJM XUMHUM B T[IO3HAHUU SIBIICHUH
Opupoabl, B  (OPMHUPOBAHMU MBIIUICHUS W KYJbTYPhl  JIMYHOCTH, €&
(G YHKIIMOHAIPHOM TPAaMOTHOCTH, HEOOXOIUMOM JIJIsI pEIIeHUs MPAKTUYECKUX 3a71a9
U DKOJIOTHYECKH OOOCHOBAHHOT'O OTHOIICHHUS K CBOEMY 370POBBIO M IPHUPOIHOMN
cpene;

BJIAJICHUE  CUCTEMOM  XMMHUYECKMX  3HAHUM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAIOIINE TOHATHS (XUMHUYECKUH 3JEMEHT, aToM, M30Tom, S-, pP-, d-
AJICKTPOHHBIC OPOWTAIM aTOMOB, HMOH, MOJICKYJIa, MOJb, MOJSPHBIM O00BEM,
BAJIEHTHOCTb, 3JICKTPOOTPUIATEIBHOCTh, CTEIEHb OKUCIICHUS, XUMHUYECKasl CBS3b
(KoBaJICHTHAsI, MOHHAs, METaJUIMYECKasi, BOJOPOIHAs ), KpUCTAIMYECKAs pelIéTKa,
TANBl ~ XAMUYECKUX  PEAKIMHA, PACTBOP, DJIEKTPOJUTHI, HEIJIEKTPOJIMUTHI,
BJICKTPOJIMTHYECKAsT JIUCCOLMALNS, OKHCIUTENIb, BOCCTAHOBUTEb, CKOPOCTh
XUMHUYECKOW pPEaKIMh, XMMHUYECKOE PAaBHOBECHE); TEOPUHU M 3aKOHBI (Teopus
BJIEKTPOJIMTHYECKON auccorumanuu, nepuoandeckuii 3akoH . M. MeHnneneena,
3aKOH COXPAHEHMSI MACChI BEIIECTB, 3aKOH COXPAHEHUSI M MPEBPAIICHUS SHEPTUU
MpY XUMHYECKUX PEAKIMAX), 3aKOHOMEPHOCTH, CUMBOJMYECKUU SI3BIK XHMUH,
MHUPOBO33PCHUYECKHUE 3HAHHUS, JIEKAIIUE B OCHOBE INMOHUMAHUS NPUUYUHHOCTH U
CHCTEMHOCTH XHMHYECKUX SIBJICHUN, (PAKTOJIOTHYECKHE CBEACHHUS O CBOMCTBAX,
COCTaBe, MOJYYECHUHN U O€30MMaCHOM HCIIOJb30BAHUHN BAKHEHIITUX HEOPTaHUYECKUX
BEIIIECTB B OBITY M MPAKTHYECKOM JACATEIHHOCTH YETIOBEKA;



c(OPMHPOBAHHOCTh YMEHUW BBISBISATH XAPAKTEPHbIE MPU3HAKU MOHATHM,
YCTaHAaBIIMBaTh WX B3aUMOCBS3b, HUCIIOJIB30BaTh COOTBETCTBYIOIIME MOHATUSA NPHU
ONMCAaHUN HEOPTAHMYECKHUX BEIIECTB U UX MPEBPALLCHUM;

c(OpMHPOBAHHOCTh YMEHUW HCIOJIb30BaTh XWMHUYECKYIO CHMBOJIUKY IS
cocTtaBlieHUs (GOpMyJ BELIECTB M  YpaBHEHUUW XHMMHUUYECKHX  pEaKIui,
cuctematnueckyro HomeHkinarypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTICIBHBIX
HEOPraHWYECKUX BEIIECTB (YrapHbI Ta3, YIJIEKUCIBIM Ta3, aMMHUaK, rami€Has
U3BECTh, HETALIEHAs! U3BECTh, IUTHEBAS COJA, MUPUT U APYTHUE);

c(hOpMHPOBAHHOCTh YMEHUHN ONPENEIATh BaJCHTHOCTh U CTENIEHb OKUCICHUS
XUMUYECKUX DJIEMEHTOB B COCIMHEHHUSAX PA3JIMYHOIO COCTaBa, BHUJ XMMHUYECKOMN
CBsI3M (KOBaJICHTHAsl, MOHHAsI, METAJJIMYECKast, BOJIOPOJHAS) B COEAMHEHUSAX, THII
KPUCTAINTMYECKON PEmETKH KOHKPETHOrO BelllecTBa (aTOMHasi, MOJEKYJspHas,
MOHHAsI, METAJUIMUECKasi), XapaKTep Cpelibl B BOJHBIX PAaCTBOPAaX HEOPraHHMUECKHUX
COCJIMHECHUN;

c(hOpMHUPOBAHHOCTh YMEHHUM YCTaHaBJIMBATh MPUHAJIEKHOCTh
HEOpPraHMYECKUX BEIECTB IO KX COCTAaBY K OINpPEAeTIEHHOMY KiacCy/TpyIie
COEIMHEHUN (MPOCTHIE BEIIECTBA — METAJIbl U HEMETAJUIbI, OKCHJIBI, OCHOBAHMUS,
KUCJIOTBI, aM(OTEpHbIE THIPOKCHUIBI, COJIN);

c(OpMUPOBAHHOCTh YMEHUN PacKphIBaTh CMBICI NEPUOJUYECKOrO 3akoHa /I.
. MenieneeBa 1 1eMOHCTPUPOBATH €0 CUCTEMATU3UPYIOLLYI0, OOBSICHUTEIBHYIO
U IPOTHOCTUYECKYIO (PYHKIUH;

c(OpPMUPOBAHHOCTh YMEHMH XapaKTepU30BaTh JJIEKTPOHHOE CTPOEHHE
aTOMOB XMMHUYECKUX d1eMeHTOB 1-4 mnepuonos Ilepnoanueckoil CUCTEMBI
xuMuueckux djemeHtoB J[. M. MennaeneeBa, MCHOAB3yS MOHATHSA «S-, P-, d-
JJIIEKTPOHHBIE opoutaimn, «OQHEPreTUYECKue YPOBHUY, OOBSICHATH
3aKOHOMEPHOCTH M3MEHEHMs CBOMCTB XMMMUYECKUX JJIEMEHTOB U UX COCIUHEHUH
o nepuojam u rpymnmnam llepuoaudyeckon cucteMbl XUMHYECKUX 3j1IeMeHTOB /1. 1.
Menpaeneena;

cOpMUPOBAHHOCTh ~YMEHHUH  XapakTepu3oBaTh (ONHCHIBaTh)  OOLIME
XMMUYECKHE CBOWCTBA HEOPraHMYECKMX  BEUIECTB  PAa3jIM4HBIX  KJACCOB,
IIOATBEPKAATh CYLIECTBOBAHUE TI'€HETHMYECKOM CBSI3M MEXIAYy HEOPraHU4YECKUMH
BEILIECTBAMU C ITIOMOLIBIO YPABHEHU!N COOTBETCTBYIOIIMX XUMHUECKUX PEAKIINM;

c(OpMUPOBAHHOCTh YMEHHs KJIacCU()ULIMPOBATH XMMHUYECKHUE PEAKIHH 10
pa3IMYHBIM NpPHU3HAKAM (YMCIIy M COCTaBY pPEarupyrolluX BEIIECTB, TEIUIOBOMY
3 deKTy peakiuu, U3MEHEHHUIO CTENEHEH OKHCICHHS AJIEMEHTOB, OOpPaTHUMOCTH
peaklny, y4acTUIO KaTalu3aTopa);

c(OPMHPOBAHHOCTh YMEHUW COCTABJIATH YPABHEHUS pPEaKUUN pa3IUYHBIX
THUIIOB, MOJHBIE U COKPAIIEHHBIE YPABHEHUS PEaKLMii HOHHOIO OOMEHa, YUUThIBas
YCJIOBHS, ITPH KOTOPBIX ITH PEAKIUH UAYT 10 KOHLA;



c(hOpMUPOBAHHOCTh YMEHUW TMPOBOJUTH PEAKIMH, MOATBEPKAAIONINE
KAaYECTBCHHBIM COCTAB PAa3JIMYHBIX HEOPraHUYECKUX BEIIECTB, pPACIIO3HABATH
ONBITHBIM ITYTEM HMOHBI, IPUCYTCTBYIOLIME B BOJHBIX PACTBOPAX HEOPTaHUUYECKUX
BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHHH  pPACKpPHIBAaTh CYHIHOCTh  OKHCJIHUTEIIHHO-
BOCCTAHOBUTEJILHBIX PEAKIIUA MOCPEACTBOM COCTaBIICHHS 3JIEKTPOHHOIO OajlaHca
ATUX PEAKUN;

c(hOpMUPOBAHHOCTh YMEHUN OOBSACHITH 3aBUCUMOCTh CKOPOCTU XUMHUYECKOU
peaKIuu OT pa3IMYHBIX (PAKTOPOB; XapaKTep CMEIICHUS XUMHUYECKOTO PAaBHOBECHS
B 3aBUCHUMOCTH OT BHEIIHETO Bo3jaeicTBus (mpuniun Jle [llatense);

c(hOpMUPOBAHHOCTh YMEHUW XapaKTEPU30BaTh XUMUUYECKHE MPOIECCHI,
JIe)KalMe B OCHOBE IMPOMBIIIJIEHHOTO ITOJIYYEHUSI CEPHOM KHCIIOThI, aMMHAKa, a
Takke C(HOPMUPOBAHHOCTH MPEACTABICHUNM 00 OOIIMX HAy4YHBIX MPUHIUIAX U
AKOJIOTUUECKUX MPOoOIeMax XMMHUYECKOT0 TTPOU3BOICTBA;

c(hOpMUPOBAHHOCTh YMEHHUH TPOBOJUTH BBIYUCICHUS C HCIIOIb30BaHUEM
MOHSTUSL «MaccoBasi J0Jig BEIIECTBA B PacTBOPE», 0OBbEMHBIX OTHOIICHUN Ta30B
IPU XUMUYECKUX PEAKIIUSIX, MAaCChl BENIECTBA WK 00bEMa ra30B MO U3BECTHOMY
KOJIMYECTBY BEIIECTBA, MAacCe WJIM 00BEMY OJHOTO M3 YYaCTBYIOUIUX B PEAKIIUH
BEIECTB, TEIUIOBOTO 3(deKkTa peakiy Ha OCHOBE 3aKOHOB COXPAHEHHUS MACCHI
BEIIECTB, NIPEBPALLCHUSA U COXPAHEHUS SHEPTUH;

c(hOopMUPOBAHHOCTh YMEHUN COOIOAATh MTPaBUJia MOJIb30BAHUS XUMUUYECKOM
nocyJIol 1 jabopaTopHbIM O00OpYyIOBaHHEM, a TakKe MpaBuia OOpalieHus C
BEII[ECTBAMHU B COOTBETCTBHUU C MHCTPYKIIUSIMH IO BBITIOJHEHHUIO JTA0OPATOPHBIX
XUMHUYECKHUX OIBITOB;

c(hOopMHUPOBAHHOCTh YMEHHH IUIAHUPOBATh M BBINOJHITH XUMHUUYECKHUU
SKCIIEPUMEHT (pa3yioKeHUE NMEpPOKCHAa BOJAOPOJa B MPUCYTCTBUM KaTaau3aTopa,
ONPEJNICICHUE CPEeAbl PACTBOPOB BEIIECTB C IIOMOIIBIO YHUBEPCAIBHOTO
WHIAKATOpA, BIMSHUC PA3IUYHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKON peaKIu,
peakiuu MOHHOTO OOMEHa, KauyeCTBEHHBIE PeakIMH Ha Cyiabdar-, KapOoHAT- H
XJIOPUI-aHUOHBI, HA KaTUOH aMMOHUSI, PEUICHUE SKCIEPUMEHTAIBHBIX 3a/1a4 I10
TemaM «Metamab» U «HeMetaisibl») B COOTBETCTBUM C MpaBUJIAMU TEXHUKHU
0€301acHOCTH TIPU OOpaIeHUH ¢ BEIIECTBAMH U J1a0OpaTOPHBIM 000PYI0BAHHUEM,
MPEJICTaBIATh Ppe3yJbTaThl XUMHUUYECKOrO JKCIepuMeHTa B (Qopme 3amucu
YPaBHECHHH COOTBETCTBYIONIUX PEAKIMA W (HOPMYJIHPOBATH BBIBOJABI HA OCHOBE
ATUX PE3YIbTATOB;

c(hOpMHUPOBAHHOCTh YMECHUN KPUTHYCCKH aHAJU3UPOBATh XUMHUYCCKYIO
WHpOPMALIMIO, TOJy4aeMyl0 U3 pPa3HbIX HMCTOYHHUKOB (CpEeACTBAa MacCOBOM
KOMMYHUKauu, UHTEpHET U IpyTuXx);



chOpMUPOBAaHHOCTh ~ YMEHHMH  coOJoAaTh  OpaBUiia  AKOJOTHUYECKHU
1enecooOpa3Horo TMOBEJAEHUS B OBITY M TPYJAOBOM JESITEIBHOCTH B UEIAX
COXPAHEHHUsSI CBOETO 3/I0POBbsl M OKpYXaloIeld MPUPOIHON Cpelbl, OCO3HABATH
OMAaCHOCTh BO3JCHCTBHS Ha KMBBbIE OPraHU3MbI ONPEICTEHHBIX BEIIECTB, TOHUMAS
cmbicn mokazarens [IJIK, mosicHATh Ha mpuMepax cHocoObl yMEHBIICHUS WU
MPEJOTBPAIICHUS UX BPEIHOTO BO3JICHCTBUSI HA OPTraHU3M YEJIOBEKa;

JUIs 00yYaroIMXCsl ¢ OrPAHUYCHHBIMU BO3MOXKHOCTSIMH 3]IOPOBBSI: YMEHUE
MPUMEHATh 3HAHUSA 00 OCHOBHBIX JOCTYIHBIX METOJaX ITO3HAHHS BEIICCTB H
XUMHYCCKUX SIBICHUM;

JUISL  CIEeNbIX W Cla0OBUIALIIMX OOYyYalOUIUXCs: YMEHHUE MCHOJb30BaTh
penbedHO-TOUeUHYI0 cucTemy obOo3HadueHui JI. Bpaiins nis 3anucu XUMHUYECKHUX

dbopmyi.



TEMATHUYECKOE IINIAHUPOBAHUE

TemaTtrueckoe TIAaHUPOBAHUE COCTABIICHO C YU4ETOM paboyeil mporpaMmbl BOCHTaHUS. BocnuTaTenbHBIN TOTEHIHAI ITpeIMeTa 00ecreunBaeT
pean3anuio CIeAYOIINX HEIEBbIX IPUOPUTETOB BOCIIUTAHMUS:
1) 00BEKTUBHOCTH M PEATLHOCTh OKPYKAIOIIETO MHUPA;

2) NIPpUYUHHO-CIIEACTBEHHBIE U JPYTUE CBA3H MEKAY SIBJICHUSIMU;

3) HenpephIBHOCTh U3MEHEHUI U pPa3BUTHUS B IPUPOJIE U OOILECTBE;

4) 00yCIIOBIEHHOCTb PAa3BUTHS XUMUYECKON HAYKH MOTPEOHOCTAMHU  MPOU3BO/JICTBA, )KU3HU U ObITA;
5) UCTUHHOCTH HAYYHBIX 3HAHUM U 3aKOHOB MPUPO/IBIL.

6) MpoJOIKUTH (POPMHUPOBaAHHE JOKATIbHON Hay4HOH (XMMUYECKOM) KapTHUHBI MUPA.

10 KIIACC
KonuvecTBo yacos JJIeKTPOHHbIE
HaumeHoBaHUe pa3/iejioB U TeM (undposbie)
Ne ni/m Kontpoabnsie | IlpakTHueckue
NPOrpaMMmblI Bcero o0pa3oBaTe/bHbIE
padoThbI padoThI pecypen
Pa3znen 1. Teopernueckue 0CHOBBI OPraHMYeCKO XUMUM
[Ipenmet opranuueckoit xumuu. Teopust
11 CTPOCHHMS OPTaHMYECKUX COSAMHEHUN A. 3
M. byrneposa
Utoro no pazneny 3
Pa3znen 2. YrieBoaopoanbl
2.1 [IpenenbHbIE YIIEBOIOPOABI — AKaHbI 2
59 HenpenenbHble yrieBoaOPOIbI: alKEHBI, 5 1
aJIKa/IMeHBI, aJIKUHBI
2.3 ApoMaTndecKkue yrieBoaopoasl 2




94 [TpupoaHbIe HCTOYHHUKH YTICBOJIOPOIOB U 3
' ux nepepadoTka
Wroro mo pazueny 13
Pazaen 3. Kucaopoacoaep:kamme oprannyeckue coeinHeHHus

3.1 Cruptel. @enon 3

3. Anbaerunbsl. KapOOHOBBIE KUCTOTHI. 7
' CnoxHbie dGupbI

3.3 YrineBoas 3
Hroro mo pazueny 13
Paznea 4. A3orconepskanue oprannyeckue coeIuHeHus

4.1 AMWHBI. AMUHOKHUCIIOTHI. benku 3
Hroro mo pazgeny 3
Pa3nen 5. BoicokoMoJieKy/JIsIpHbIE COeINHEHUS

5.1 [Tnactmaccel. Kayayku. Bosnokna 2
Hroro mo pazgeny 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




11 KVIACC

KoaunuyectBo yacos DJIeKTPOHHBbIE
HaumeHnoBaHmue pa3jesioB U TeM undposbie
Ne i/ P Konrpoabubie | IlpakTuyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoTsbI
pecypcsl
Paznen 1. TeopeTuueckue 0CHOBbI XUMHU
Crpoenue atoMoB. Ilepuonnyeckuii 3akoH
11 n [lepnoanueckas cuctemMma XUMUYECKUX 3
anemenToB J. 1. Menaeneera
19 Crpoenue BeniectBa. MHOrooOpasue 4
' BEILECTB
1.3 XUMHUYECKUE pPeaKIInU 6 1 1
Hroro mo pazgeny 13
Pa3znen 2. Heoprannueckasi xumusi
2.1 Mertanibl 6
2.2 Hemeranmst 9 1
53 CBs13b HEOPraHUYECKUX U OPraHNYECKUX 5
' BELIECTB
Utoro mno pazneny 17
Pa3pen 3. Xumus u ;KU3HL
3.1 XUMUS U )KU3HBb 4
Wroro no pazgeny 4
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 34 2 3




IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo 4acoB

Bcero

KonTtpoibHbie
padoTsI

IIpakTH4eckue
padoThbI

Jara
U3ydeHus

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchbl

[Ipeamer opraHn4eckoi XUMHH, €€
BO3HUKHOBEHHE, PA3BUTHE U 3HAUCHUE

Teopust CTpOEHUSI OPraHUYECKUX
coequHeHnuit A. M. byrneposa, eé
OCHOBHBIC ITOJIOKCHU S

[IpencraBnenue o Kinaccuduxanuu
opranuueckux BemiectB. Homenkiarypa
(cucTemaTuyeckas) U TPUBUAIbHBIC
Ha3BaHM OPraHUYEeCKUX BEIIECTB

AJKaHBI: COCTaB U CTPOCHHUE,
rOMOJIOTUYECKHUH psall. MeTaH u 3TaH —
MPOCTEHIIHE MPEACTABUTEIN ATKAHOB

CTapTOBaSI JUarsoCTHKaA.

AIIKEHBI: cOCTaB U CTPOCHHUE, CBOMCTBaA

OTUJIEH U IPONUIIEH — MPOCTEHNIINE
MIPE/ICTAaBUTENH aJTKEHOB

[Ipaktuueckas pabora Ne 1. «Ilomyuenue
STUJIEHA U U3YUYEHUE €0 CBOMCTB

Anxanuensl. byranuen-1,3 u
MeTunoyraauen-1,3. [lonyyenue
CHUHTETHYECKOTO KayuyyKa U PEe3HHbI




AJIKMHBI: COCTaB U 0COOEHHOCTH CTPOCHUA,

10 TOMOJIOTUYECKHUM psijl. ALIETUIICH —
MPOCTEUIINI NPEACTABUTEIb ATTKUHOB

11 BrprunciieHus no ypaBHEHHIO XUMHYECKOU
peakiuu

12 ApeHbI: 6eH3011 ¥ TOTyoJ. TOKCHYHOCTh
apeHoB

13 ['eneTnveckas CBsI3b yrieBOI0POIOB,
MPUHAVISKAUX K PA3TUIHBIM KJIaccaM
[TpupoIHbIE UCTOYHUKH YIIIEBOIOPOJIOB:

14 MIPUPOIHBIN a3 U NOMYTHHIE HEPTSIHbIE
ra3bl, He)Th U TIPOIYKTHI €€ mepepaboTKu
[IpupoiHbIE NCTOYHUKH YTJIEBOIOPOJIOB:

15 MIPUPOJIHBIN Ta3 U MOMYTHBIC HePTSIHBIC
rasbl, He()Th U TIPOIYKTHI €€ repepaboTKu

16 KonTtponbHas padoTa mo pasaery
«YTI€BOA0POIbD)

17 [IpenenbHbIe OJHOATOMHBIE CIIUPTHI:
MeTaHOJI ¥ 3TaHoJ. BojopoaHas cBs3b

18 MHoroaTOMHBIE CIUPTHI: ATUIICHIIIUKOIb U
TIIULEPUH

19 @DeHOo: CTPOCHHUE MOJIEKYIIbI, (PU3NYECKUE
Y XUMHUYECKUE CBOMCTBA, MPUMEHEHUE

20 Anbnerunsl: popMaibaerua u
aneTanbAerul. AueToH

21 OAHOOCHOBHBIE Tpe/ieNbHbIE KAPOOHOBBIE
KHUCJIOTBI: MypaBbUHAsI U YKCYCHas

22 IIpaktuyeckas padora Ne 2. «CBoiicTBa




pacTBOpa YKCyCHOM KUCIOTBD»

23

CTeapI/IHOBaH 1 OJICMHOBasA KHCJIOTHI, KaK
IpEACTAaBUTECIIN BbICHIUX Kap6OHOBI>IX
KHUCJIOT

24

Mbru1a Kak cOJIM BBICIIUX Kap6OHOBI>IX
KHCJIOT, HX MOIOIIIEE JCHCTBIE

25

CrnoxHbie 2(UPBI KaK MPOU3BOIHBIC
KapOOHOBBIX KHCIIOT. [ UIPOTTU3 CIIOKHBIX

3¢upoB

26

XKupsr: ruaponns, npuMeHeHue,
OuooruuecKas poJib KUpPOB

27

VYrneBospl: cocTaB, KjlaccupuKarius.
Baxxsneiimme npeacraBuTenu: TIIOK03a,
¢bpykTo3a, caxapo3a. Kpaxman u
LEJUTI0JI03a KaK IPUPOJIHBIE TIOJIMMEPHI

28

Wrorosas koHTposIbHAsA paboTa B paMKax
MPOMEKYTOYHOM aTTECTalINH.

29

KounTtponbHas pabota no pasaeny
«Kucnopozacoaepxariye opraHuuecKre
COEJIMHEHUS

30

AMWHBI: METHJIAMHUH U aHWJINH

31

AMUHOKHUCIIOTHI KaK aM(pOTepHbIE
OpraHHYeCKUe COCIMHEHUS, UX
Oouonorudeckoe 3Hayenue. [lentuabt

32

benku xak npupoaHbie
BBICOKOMOJIEKYJISIPHBIE COEMHEHMUS

33

OCHOBHBIC TTOHITUS XUMUH
BBICOKOMOJICKYIIAPHBIX COCIUHEHUH




OcHoBHEIC METOJbI CHHTEC3a

34 BBICOKOMOJIEKYJIIPHBIX COCAMHEHUN. 1
[InmacTtmaccel, KaydyKH, BOJIOKHA
OBIIEE KOJIMYECTBO YACOB 110 34

[TPOTPAMME




11 KVIACC

Ne
n/n

Tema ypoka

KoauuecTBO 4acos

KonTtpoibHbie

Bcero
padoTsI

IIpakTH4eckue
padoThbI

Jara
U3ydeHus

DJIEeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchbl

XUMHUYECKUH DJIEMEHT. ATOM. DJIEKTPOHHAS
KOH(UTyparusi aToOMOB

[Tepuonnueckuii 3akoH u [lepuoanueckas
cUCcTeMa XMMHUYECKHUX 3jiemMeHToB JI. M.
MenneneeBa, X CBSI3b C COBPEMEHHOM
TEOPHUEN CTPOEHUSI AaTOMOB

3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB
XUMHYECKUX DJIEMEHTOB U UX COEIUHECHHUH 10
rpynmnam v rnepuojaM. 3HaueHUe
MEPUOANIECKOTO 3aKOHA U CHCTEMBI
xuMudeckux daemenToB [[.1. Meneneena B
Pa3BUTHUU HAYKH

CTpOGHI/Ie BCIICCTBA. XuMmuaeckas CBA3b, eé
BUJbI; MEXaHNU3MBI O6p&30BaHH$I
KOBAJICHTHOM CBSI3H. BO,Z[OpO,Z[HaSI CBA3b.
BaneHTHOCTE. BJIGKTPOOTPI/ILI&TCJ'IBHOCTB.
CreneHb OKHUCIICHUS. BemecTBa
MOJICKYJIIPHOTI'O U HEMOJICKYIISIDHOT'O
CTPOCHHA

BxoaHas kKoHTpoJibHas paboTa.

Ilonsatue o AUCTICPCHBIX CUCTEMAX.
HcTuHHBIE U KOJUIOUIHBIE pacTBOPHI.
MaccoBas 1014 BellecTBa B pacTBOpC




Knaccugukanus 1 HOMEHKIaTypa
HEOpPraHWYECKUX coeMHeHn. [ eneTnueckas
CBSI3b HEOPraHWYECKHUX BELIECTB, Pa3INYHbIX
KJIaCCOB

Knaccugukamms XuMIHUECKUX peakuui B
HEOPraHMYECKOU U OPraHUYECKON XUMUHU.
3aKOH COXpPaHEHHUsI MacChl BELIECTB; 3aKOH
COXpaHEHUs U IIPEBPALLCHHS SHEPTUU IIPH
XUMHUYECKUX PEAKLUAX

Ckopoctb peakiuu. OOpaTuMble peakiuu.
XUMHYECKOE PaBHOBECUE

10

[IpakTnueckas pabota Ne 1. «Bnusiaue
pa3IMYHbIX (PaKTOPOB HA CKOPOCTH
XUMHUYECKON PEAKIIUN»

11

DIeKTpoauTHYeCcKas aucconuanus. [lousarue
0 BoJIopoiHOM Tokasaresne (PH) pacteopa.
Peakiiun nonHoro oomeHna. ['mapomm3
OPraHUYECKUX M HEOPTaHUYECKUX BEIICCTB

12

OKHUCAUTENHEHO-BOCCTAHOBUTEIILHBIE
peakuuu. [lonarue o0 anekTponuze
pacImiaBoB U pacTBOPOB COJiei

13

KontponsHas pabota no pasaeny
«Teopernyeckre OCHOBBI XUMHM»

14

Mertamisl, ux nojoxenue B [leproauueckoi
cHCTEME XMMHUYECKHX 3eMenToB J1. 1.
MenieneeBa 1 0COOEHHOCTH CTPOEHUS
aTomoB. O01ue ¢puznyeckre cBONCTBa
METaJJIOB




15

CrinaBel METaLIOB. DJIEKTPOXUMUYECKUH P
HaIpSHKEHUH METaJUIOB

16

XUMHUYECKHE CBOMCTBA BAXKHEHIIINX
METAJUIOB (HATpUH, Kalui, Kaabllui, MarHui,
QIIOMHHUI) U UX COETMHEHUN

17

XHUMHUYECKUE CBOMCTBA XpOMa, MEIHU U UX
CoeqUHEHNN

18

XuMHYecKHe CBOMCTBA ITMHKA, JKeJle3a U UX
CoeqUHEHNN

19

[IpakTuueckas pabota Ne 2. "Pemenue
SKCIEPUMEHTAIbHBIX 33/1a4 10 TEME
«Mertamis»"

20

HeMeTaJIJIBI, HUX ITOJOXKCHUEC B
[Tepuonnueckoit cucteMe XUMUYECKUX
anemenToB J. . MenaeneeBa u
0COOEHHOCTH CTPOCHHUSI aTOMOB

21

®u3nyecKue CBOMCTBAa HEMETAIIOB.
AJIOTpOIUST HEMETAJUIOB (Ha IpUMeEpe
KHCIIOpoa, cephl, (hochopa u yriepoaa)

22

XHUMHYECKHE CBOMCTBA TAJIOT'CHOB, CEPhI U UX
COEeqUHEHNN

23

XHUMHYECKUE CBOMCTBA a30Ta, ocodpa u ux
COEIUHEHNN

24

XHUMHYECKUE CBOMCTBA yIriiepoaa, KpEMHUS U
HUX COeIUHEHUN

25

[IprMmeHeHne BaXXHEUIINX HEMETAIUIOB U UX
COEIMHEHUN

26

O0001IeHrE U cUCcTEMAaTU3alMs 3HAHUI IO




Tteme «Hemeramiery. Beruncnenus mo
YPABHEHUSIM XUMHUYECKUX PEAKIUN U
TEPMOXUMHUYECKHUE PACUETHI

27

[Ipaktuyeckas padora Ne 3. «Pemenne
HKCTIIEPUMEHTAIBHBIX 33134 110 TEME
"Hemetaist"»

28

KonTponsHas pabora no temam «MeTtasuibiy»
n «Hemeramibn

29

HeopraHquCKHe 1 OPraHruvYCCKUEC KUCIOTHI.
HeopraHquCKHe 1 OPraHnvYCCKUC OCHOBAHUA

30

AmpoTepHbIe HEOpraHU4eCKHe U
OpraHMYecKre coequHeHus. I eneTnueckas
CBSI3b HEOPTaHWYECKUX U OPTaHUYECKUX
BEILECTB

31

Ponp xuMuu B 00ecIieueHuH YKOJI0THYECKO,
SHEPTEeTUYECKON U MUIIEBON OE30TIaCHOCTH,
Pa3BUTHUU MEIUITUHBI

32

[IpencraBnenuss 06 0OIMMUX HAYYHBIX
MPUHIIAIIAX TTPOMBIIIUICHHOTO TTOTYYCHHS
Ba)KHEHUIIIMX BellecTB. YeIOBEK B MUpE
BEILIECTB U MaTepUaIOB

33

HroroBas koHTposbHAs paboTa B paMKax
MIPOMEXKYTOUYHOM aTTeCTaIUu.

34

XuMus u 3A0POBLEC YCIIOBCKA

OBIIEE KOJIMYECTBO YACOB ITO
I[TPOTPAMME

34




YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

* Xumus, 10 xnacce/ T'abpuensa O.C., OO11ecTBO ¢ OrpaHUUYCHHOM
O0TBETCTBEHHOCTHIO «[IPODA»; AxkiimonepHoe o01iecTBo «3m1atenbeTBo
«IIpocsemenue»

* Xumus, 11 xnacce/ I'abpuensa O.C., O011ecTBO ¢ OrpaHUYCHHOM
OTBETCTBEHHOCTHIO «JIPODA»; AkiinonepHoe o01iecTBo «M31aTenbcTBO
«IIpocsenieHue»

METOJIUYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

Brenute 1. O.C.I'abpuensn, I'.I'.JIpicoBa « Xumust Merogudeckoe mocooue —
0a30BbIl ypoBeHBY» - M.: JIpoda 2022 ro.

2. O.C.I'abpuensn, N.I'.OctpoymoB, «O011ass XuMusl B TECTax, 3aj1auax,
ynpaxkaeHusx. 11 kimace» — M.: Ilpoda, 2023 rox.

3. O.C.I'abpuensn, [1.H.bepe3kun, A.A.YmakoBa «Xumus 11 kmacc:
KonTtponbHbIe ¥ IpOBEpOUYHBIC pabOTHI K yueOHUKY». — M.: JIpoda, 2021 r.

4. O.C.I'abpuensn, I'.I'.JIpicoBa, A.I'.BBenenckas «Xumus 11 knacc: HactonbHas
KHUTA 171 yauTessi». Yacts 1 — M.: JIpoda, 2019 rog.

5. O.C.I'abpuensH, I'.I".JIsicoBa, A.I'.BBenenckas «Xumus 11 kmacc: HactonbHas
KHUTA 101 yauTensi». Yacts 2 — M.: JIpoda, 2022 rog.

6. O.C.I'abpuensn, [1.B.Pemeros, U.I".OctpoymoBa «3agauu no XuMuu u

criocoObl ux pemrenus» - M.: «JIpodar, 2021rox.



7. B.I'. lenncoBa «Xumus 11 kiacc moypodHble IUIaHbI IO YYEOHUKY
O.C.I'abpuensina, I'.I".JIsicoBoit» - Bonrorpam» Yuurtens 2018roa.

8. M.A.Psa6oBa, Y.}O.Hesckas, P.B.JIuako «Tectel mo xumum 11 kmacey», - M.
Ok3ameH, 2019r.

9.9. O.C.I'abpuensH, N.I".octpoyMOB «XUMUYECKHUI IKCIIEPUMEHT B 1IKose 11

kiace»; - M.: Ipoda. — 2019 roa.

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET

Beenute _ Beautenannsichttp://www.chemnet.ru I'azera «Xumusi» u
caT st yuutens «51 uay Ha ypoK XUMHK

http://him.1september.ru Enunas xomtexuus [{OP: [Ipenmernas
KOJIJIEKIIUS «XUMUSD)
http://school-collection.edu.ru/collection/chemistry EcrecTBenHo-
Hay4HbI€ dKcepuMeHThL: Xxumus. Komnekuus Poccurickoro
00111e00pa30BaTeIBLHOIO MOpTaia

http://experiment.edu.ru AJIXUMUK: caiit JI.}O. AnukbepoBoit
http://www alhimik.ru Bcepoccuiickas onummnuasa nKkoI5HUKOB 10
XUMHH

http://chem.rusolymp.ru Opranuyeckas XuMusi: dJEKTPOHHBIN y4eOHUK

JUI CPETHEM LIKOJIbI



http://www.chemistry.ssu.samara.ru OCHOBBI XUMHUHU: IEKTPOHHBIN
y4eOHUK

http://www hemi.nsu.ru OTKpbITBIN KOJIEMK: XUMHUS
http://www.chemistry.ru JluctaHIIMOHHAs OJTUMIMNAA IO XUMHUU:

TEIEKOMMYHUKAIIMOHHBIA 00pa30BaTEIbHbINA IPOEKT



Ipuioxkenue.

Bxoanasi KOHTpoOJIbHAA padoTa.

Bxonnast koHTpOIbHASA paloTa.

1 BapuaHTt
Yacts A

K kasxicoomy 3a0anuto uacmu A 0anvl HECKOJIbKO 0MEEM 08, U3 KOMOPLIX MOJIbKO 00UH éepuulil. Boioepume
eepHulil, no Bawemy muenuio, omeem.
Al. (I 6ann) Obmras hopmyia aTKaHOB:

1. CnHZn 2) CnH2n+2
3. CnHZn -2 4) CnH2n-6

A2. (1 6ann) Bemecta, umeroniue popmynsl CH; — O — CH; u CH; — CH, — OH  sBiisitoTest
1) romonoramu; 2) usomepamu;  3) mONMMEpaMU; 4) nentunamu.
A3. (I6ann) AuetniieH IPUHAUISKUT K TOMOJIOTHYECKOMY PSIILY:
1) ankanoB; 2) ankuHOB; 3) apeHoB; 4) aJKeHOB
A4. (1 6ann) Peakiuu, B X0lie KOTOPBIX OT MOJIEKYJIbI BEIIECTBA OTILEIIISIETCS BOJIA, HA3BIBAIOT PEAKIUIMHU:
1. Herunmparaiuu 2. JleranoreHupoBaHHUs
3. JleruaporanoreHnpoBaHus 4.  JlerunpupoBaHus
AS5. (1 6ann) KonmnuecTBO aTOMOB BOIOPO/IA B IIUKJIOTEKCAHE:
1)8; 2)10; 3)12; 4)14
A6. (I 6ann) Peakuus cpeqpl B BOTHOM PacTBOPE YKCYCHOM KHCIIOTBI:
1) HeWtTpaneHas; 2) kucnast;  3) coneHas;  4) mieJO4Has.
A7. (1 bann) YKCyCcHast KUCIIOTA_He 6CHLynAent BO B3aUMOJICHCTBHE C BEIIIECTBOM

1) okcua KampLus 3) menp
2) MeTaHOI 4) nuieBas coaa
A8. (1 6ann) TIpomykToM THUApATAIIMU STHIICHA SIBIISICTCSL:
1) crmpr; 2) kucnora;  3) aJbJIeTU/; 4) anmkaH

A9. (1 6ann). [lonunponuiaeH NONy4YarOT U3 BELECTBa, (JOPMyiia KOTOPOTro

1) CH,=CH,; 2)CH=CH; 3)CH3;-CH,-CH;; 4)CH,=CH-CHs.
A10. (1 6ann ) K AH0BUTBIM BEIIECTBAM OTHOCHUTCS:

1) meranon; 2)sta”on; 3) mpomaHoin; 4) OyTaHOIL.

Yacte B
1. (2 6anna). YCTaHOBUTH COOTBETCTBHUE,
eeuwecmeo HaxoscoeHue 6 npupooe
1) I'mroko3a a) B COKE CaxapHOM CBEKJIBI
2) Kpaxman 6) B 3epHe
3) Caxapoza B) B BUHOTPAJHOM caxape
4) lemmronoza T) B IpeBecuHe

2. (2 6anna). YcTaHOBUTE COOTBETCTBUE MEXK/y PEAreHTAMH U THUIIOM PEaKI[HU.

Peazenmut Tun peaxkyuu
1) CHy+ 0, — a) 3aMelIeHNe
2) CH;— 0) OKHCIIEHHE
3) CH3;COOH +KOH — B) MIPHUCOCTUHCHHUE
4) CH4+ Cly, — r) oOMeHa

) pa3lIo’KeHHE
3. (2 6anna) YcraHOBHUTE COOTBETCTBUE MEXK/IY HA3BaHHEM BEIIECTBA U €ro (hOpMYyIoi.
Ha3zeanue éewecmea Dopmyna

1) anernnen a) CH; - CH3
2) MeTaHon 6) CHs- OH



3) mpomaHOBas KHCIOTA B) CH=CH
4) stan r) CH3- CH,- COH
1) CH; -CH,-COOH
Yacrte C 3aoanus co c60000nbiM 0meemom
1. (3 6amna). O6BeM yriaekucioro rasa, KOTOpbIii 00pasoBaiics B pe3yibraTe ckuranus 10 i aneruieHa,

paBeH I
2. (4 6anna). Hamummre ypaBHEHHS XMMHYCCKUAX PEAKIIHM, C TOMOIIHI0 KOTOPBIX MOKHO OCYIIIECTBUTh
MIPEBPAIIICHUS
CH, — CH, — CiHz— xnopbenson. JlaiiTe Ha3BaHUS BEIICCTBAM.

BxonHasi TMArHOCTHKA MO XMMHUHU ydeHnka(-upl) 11 kiaacca

2BapuaHT
Yacts A

K kasxicoomy 3a0anuto uacmu A 0anbvl HECKOJILKO 0MEEM 08, U3 KOMOPBIX MOJIbKO 00UH éepHulil. Boioepume

gepHblil, no Bawemy mnenuio, omeem.
Al. (1 bann) Ha3Banue yrineBogopona, popmyna koroporo CHj - C = C - CH; 1o cucremMaTiyeckoi

HOMEHKJIaType:
1) nponan; 2) 6yrus-1; 3) nponuH; 4) 6ytun-2

A2(1 6ann). Tomonoramu SIBISIIOTCS:

1) C2H6 u C2H4 2) C3H8 u C5H12 3) C4H8 n C7H15 4) CH4 " CGH]_O
A3. (1 6ann) K coenunenusm, uMerorum oouryro popmyny CnH,,, oTHOCHTCS

1. OGenzom; 2)rekceH; 3)rekcaH; 4) reKCHH.

A4. (1 6ann) TloncomHevwHoe, JIBHIHOE, XJIOMKOBOE Maciia OTHOCSTCS K KJIACCY:
1) yrneBonsr; 2) xupsl;  3) Genky; 4) denonsl
AS. (1 6ann) K xakomy Kilaccy NpUHAUIEKAT OCITKH:
1) cnoxHble SGUPHI; 2) NOJMHYKJICOTHIBI, 3) MPOCTBIE APUPBI; 4) monuIenTH B!
A6. (1 6ann) TlponaHaib NPUHAIUIEKUT K TOMOJIOTHYECKOMY PSIILY:
1) penonsr; 2) caxapumpl; 3) aMUHBI; 4) anmbaeruabl
A7. (1 bann) Peakuuu, B X0/ KOTOPBIX OT MOJICKYJIbI BEIIECTBA OTIICILUISIETCS BOJOPO/I, Ha3bIBAIOT
peaKIUAMH:
1) Nerupparariuu; 2) lleranoreHupoBaHUs
3) derumporajgoreHUpOBaHHSI 4) JleruapupoBaHus
A8. (1 6ann) Peakiuio «cepeOpsSHOro 3epKajiay Jaer:
1) peno; 2) yKCYCHBIH aJbIeruy; 3) rauuepus; 4) 6enzon
A9. (1 6ann) NNomumep cocraBa (—CH,—CH,—), mony4en u3:
1) aturnena; 2)o3rtana; 3) Oyrana; 4)3TuHa.
A10. (I 6ann) K HapKOTHUECKUM BEIIECTBAM OTHOCHTCSL:
1) aTanon; 2) mpomaHoin; 3) METaHOI; 4) 6yTaHou.
Yacte B

1. (4 6anna) YcraHOBHTE COOTBETCTBHE MEKIY HA3BAHMEM BEIIECTBA M KJIACCOM COCTMHCHHIM.

Ha3zeanue sewjecmea Knacc opzanuueckux coedunenuii
1) mpormu a) aJbJCTHIIBI
2) 3TaHATb 0) aNKUHBI
3) Genson B) KapOOHOBEIE KHUCIIOTHI
4) anerwieH T) apeHbl
) aITKEHBI
2. (4 6anna) YcTaHOBUTE COOTBETCTBHE MEX/Y PearcHTaMH U THIIOM PEaKIHH.
Peacenmut Tun peaxkyuu
1) C,Hs+ H,O a) TaJIOTEHUP OBAHKE
2) C,H,+H, 0) ruaparanus
3) C,H, + HCI B) TH/IPUPOBAHHUE
4) C,Hg+ Cl, T') THAPOTaJIOTEeHUPOBAHIE

I) cuaTtes Bropia.
3. (4 6aina) YCTaHOBHTH COOTBETCTBHE MEKAY (DYHKIIMOHAIBLHOW TPYIITON M KJIACCOM BEILECTBA:



dynkyuonansnan cpynna Knacc eewecmea

1) - COCH a) CITUPTEI
2) - OH 0) denonbt
3) — NH, B) KCTOHEI
4) - COH T') KapOOHOBBIE KHUCIIOTHI
JT) aJIbJICTUJIBI
€) aMHHBI

Yacte C 3adanus co c606000nbIM omeemom

1. (3 6anna) Macca IMKIIOTeKCaHa, IONIYUYCHHAs B pe3y/ibTaTe B3auMOJIeHCcTBUA 7,8 T OeH301a ¢
BOJIOPOJIOM paBHa I (3aIUIIUTE YHUCIIO C TOYHOCTHIO JIO JECATHIX).

2. (4 6anna) Hanummte ypaBHEHHS XUMHYECKUX PEAKIMH, C IOMOIIBIO KOTOPHIX MOYKHO OCYILIECTBUTH
HpeBpaIleHNUs: dman — smunen — noauImuien

l

Imunosewtii cnupm

KonTpoabHast padora Nel mo pasgeny «TeopeTudeckue 0CHOBbI XUMHID)
BAPHUAHT 1
YACTDb A
Ilpu svinoanenuu 3a0anuii ymoit wacmu (Al- A13) evidepume mojibKo 00UH U3 Yemuvlpéx
NPeOI0IHCEHHBIX 6APUAHMOE8 OMmEema.
A 1. Ykasxcume nomep nepuooa u cpynnust, 6 KOmopuvlix pacnoioxncen KpemHuil

LIV 21, IV AV, I 4) 11, I

A 2.00uee konuuecmeo 31eKmpoHos 8 amome Xaiopa

1)8 2) 7 3) 35 4) 17

A 3.3apsao adpa amoma maznusa u €20 OMHOCUMENbHAA AMOMHAA MACCA:

1) +39; 12 2) +12; 24 3) 24; +19 4)2;+24+12;24

A4. Hememannuueckue ceoiicmea y iniemenmos A cpynn ycuiuearomcs

1) CJIeBa HANPABO H B TPYIIAX CBEPXY BHU3 2) cipaBa HajeBO U B TpyIIax
CBEpXY BHH3

3) CHpaBa HAJCBO U B IPYIIAX CHU3Y BBEPX 4) cneBa HaNpaBo U B TPYIIaxX CHUIY
BBEPX

AS. B kakom pady xumuueckue 371eMEHMbl PACROTIONCEHBL 8 NOPAOKE 603DACMAHUA UX
amommuozo paouyca?

1) Na, Mg, Al, Si 2)Li,Be,B,C 3)P,S,Cl,Ar 4)F, O N,C
A6. Yucno neiimponos ¢ aope amoma *°K pagno

1) 19 2) 20 3) 39 4) 58

A7. B kakom pady Haxo0amcsa moiabKo HemMemasiipl:



1)S,O,N,Mg 2)N,O,F, H 3) Fe, Cu, Na, H 4) Na, K, Cu, Ca

A8. B kakom paoy 3anucansvl hopmynl eeuyecme moibKo ¢ KO8a1eHMHOU ROJIAPHOU
cea3vio?

1) Clz, NH3, HCI 2) HBr, NO, Br, 3) HzS, Hzo, Sg 4) H|, Hzo, PH3
A9. Kpucmannuueckyro cmpykmypy, ROO0OHYI0 CIHPYKIYpe anmasza, umeem

1) kpemueseM Si0; 2) okcun Hatpust Na;O 3) okcun yriepoaa (II) CO 4) Genbrit
dhocdhop Ps

A10. Kaxue u3 ymeepircoenuil 0 ouccoyuauyuu 0CHO8AHUIL 8 60OHBIX PACMEOPAX 6E€PHbL?
A. OcHnoeanus 6 600e OUCCOUUUPYIOM HA KAMUOHbL Memana (Uiu noO00OHbLI UM
kamuon NH;") u zudpoxcuo anuonst OH "

b. Hukaxux opyzux anuonos, kpome OH™, ocnosanusn ne oopazyrom.

1) BEPHO TOJILKO A 2) BepHO ToJibko b 3) BepHbI 00a yrBepkaeHuss  4) oba
YTBEPKJICHHsI HEBEPHBI

All. Kakaa u3 npugedennvlx peakyuil He OMHOCUMCA K PeaKyuam WoOHHO20 o0meHna?

1) Ba(NOs); + Na;SO4 = BaSO, + 2NaNOs
2) KOH + HCI = KCI + H,0

3) 2KMnO,4 = K;MnO, + MnO; + O,

4) Li,SO3 + 2HNO3 = 2LiNO3 + H20 + SO,

Al2. Tonvko okuciumenvHvle c0ICH A NPOABIAEH

1) cynbdum Hatpust 2) cepa 3) cepHas Kuciora 4) cyab(pUT Kaaus

Al3. Ha cmeuenue xumuueckozo pasnogecus 6 cucmeme Ny + 3H; —= 2NH;+ Q
He 0Ka3bleaem_61uAHUA

1) TIOHUKCHHUEC TEMIICPATYPhI 2) IIOBBIIICHUC JaBJICHUA

3) YAAJIICHUE aMMHaKa U3 30HbI pCaKIIUU 4) IMPUMCHCHUEC KaTaJInu3aTopa

Yacmos B
Omeemom K 3a0anuam wacmu B asenaemca nadop yughp unu uucno
B 3a0anusx BI-B4 na ycmanoénenue coomeemcmeus K KaxicOoou NO3UUUU NePEoo
cmonodya noodepume coomeemcmeyrOuiyio nozuyuio emopozo. (L{ugppot 6 omeeme mozym
noemMoOpAmMbC).



Bl1. Yemanoseume coomeemcmeue Meofcdy HA36aAHUEM XUMUUECKO20 COCOUHEHUS U 6UOOM
C6A3U AMOMOB 8 IMOM COCOUHEHUU.

HA3BAHUWE COEJUMHEHUWUA BU/1 CBA3U
A) nuHk 1) nonnas
B) asor 2) meranmmueckas
B) ammuak 3) xoBanenTHas NoJIsIpHas
I) XJIOPHUL KAJIbLIH 4) xoBanentHas HETIOIApHAs

B2. 50 2 caxapa pacmeopunu ¢ 100 2 600bt. Maccosas 0013 caxapa 6 nojay4eHHOM
pacmeope pagna %. (Omeem 3anuwiume ¢ moYHOCMbIO 00 UEbIX).
B3. Yemanosume coomeemcmeue mesxcoy ypagnenuem peakyuu u 6euiecmeom-
OKucumenem, y4acmeyrouum ¢ OaHHOI peaKyuu.

YPABHEHUE PEAKIINHU OKHMCJINTEJD
A) 2NO + 2H, = N, + 2H,0 D H,

B) 2NH; + 2Na = 2NaNH, + H, 2) NO

B) H, + 2Na = 2NaH 3) N

) 4NH; + 6NO = 5N, + 6H,0 4) NH;

B4.

Yemanoeume coomeemcmeue mercdy conviro u peakyueit cpeovl 6 ee 600HOM pacmeope.

COJIb PEAKIIUSA CPEJIbI
A) HUTpAT Oapus 1) xucnas
B) xnopun xenesa (111) 2) HEHTpanbHas
B) cynpdar ammonus 3) wenounas
) anerar kanus
Yacty C

( OTBeT 3alMIINUTE € MOJHbIM 00bSICHEHHEM )
UT0 Takoe CKOPOCTh XUMHYECKON PEaKIIMH, OT KakuX (DaKTOPOB OHA 3aBHCHUT, MPHUBEIUTE
npumepsb! u3 xusan( IPUPOIHBIX SIBJIEHUM, BBITA JIOJIEN,
MNPOMBIIIIJIEHHOCTN).

Ouenusanue:

Yacmv A — npagunvuwiii omeem 1 oann

Yacmo B— B1,B3,B4 — 2 6anna oe3 omuodku. 1oana — lomuoka
B2 -1 6ann

Yacms C - 3 6anna

Makcumanvroe Koauvecmeo 6annos: 23

23-226anna — «5»



21- 16 — «4d»
15 -11-«3»
Menee 10 — «2»

KoutpoabsHnas padora Nel mno pasneny «Teopernueckue 0CHOBBI XUMUM»
BAPUAHT 2
YACTDH A
Ilpu eévinonnenuu 3a0anuit Imoii wacmu (Al- A13) evidepume moibKo 00UH U3 Yemulpéx
Npeo10IHCEHHBIX 6APUAHMOE OmEema.
A 1. Ykascume nomep nepuooa u zpynnoit, 8 KOmopvlx pacnoioicen 2epmanuil

LIV )1, IV 3) IV, IV 4) 1V, I
A 2.06uee Konruuecmeo 31eKMPOHOE 8 AMOMe MblULbAKA

1) 33 2)5 3) 75 4) 41

A 3.3apsao adpa amoma ghocghopa u e2co omnocumenvHan AaMOMHAAL MACCA:

1) +31; 15 2) +15; 31 3) 30; + 15 4)3;+31+15; 31
A4 B paoy Mg — Ca — Sr — Ba cnocoonocms memannoe omoasamuo
IIEKMPOHbL

1) ocnaGesaer 2) Bo3pacrtaet 3) He m3MEeHsAeTCS 4) U3MEHSETCS MEPUONICCKI

AS. B kakom psady xumuuecKkue 371eMEeHmbl PACNOSI0HCEHbL 8 ROPAOKE 803PACMAHUA UX
amomnozo paouyca?

1) Na, K, Rb, Cs 2)Li,Be,B,C 3)0,S,Cl,Ar 4)F O,N,C

A6 HYucno neiimponos 6 adpe amoma 165 PaesHo
1) 16 2)32 3)12 4)24
A7. B kakom psady Haxo0amcsa monvko Memaiivl:
1)S,0,N,Mg 2)N,O,F H 3) Fe, Cu, Na, Ni 4) Na, K, Cu, C

A8 Kosanenmmuan nenonapnasn cea3v peanu3yemcs 6 cOeOUHeHuu
1) cros 2)P,0s 3)S0, 4)F,
A9 Monexkynapuyrw KpucmaiiuuecKkyro peuiemKy umeem Kaxcooe u3 08yx 6euiecmae:

1) rpadut u anmas 2) KpeMHUH 1 noj

3) xJop u okcup yriaepoaa (IV)  4) xnopun 6apus u okcun 6apust

A10 Kakue uz ymeepotcoenuii 0 ouccoyuauuu KUcjiom 6 600HbIX pAcmeopax 6epHul?
A. Kucnomui é 600e ouccoyuupyom na kamuonwt ¢ooopooa H ™ u zudpoxcuo
anuonvt OH ™.

B. Hukaxux opyzux kamuonos, kpome H' , kucnomut ne oépazyiom.

1) BEPHO TOJILKO A 2) BepHO ToJbko b 3) BepHbl 00a yrBepskaenuss  4) oba
YTBEPKACHUS HEBEPHBI



A1l Peaxuus, ypasuenue komopoit CaCO3+ CO; + H,0 = Ca(HCOg),, sensemca
peakuyuei

1) o6mena 2) coenuHeHUs  3) passiokeHuss  4) 3aMelieHus
AI2 Kak OKHCJIUTE/Ib cepa BbICTYNAET B peaKIMu C
1) XJIOpoM 2) KuciopogoM  3) Opomom  4) xene3oM

A13 Pasnosecue peakyuu CaC0O3; == CaO + CO, — Q cmewjaemcs enpaso npu

1) YMCHBIICHHUU TEMIICPATYPEI U YBCIIMYCHUU OABJICHHUA
2) YBCIIMUCHUHN TEMIICPATYPbl U YMCHBIICHNUUN AAaBJICHHUA
3) YBCIIMUCHUHN TEMIICPATYPhI U YBCIIUUCHUHN JaBJICHUA

4) YMCHBIICHHUU TEMIICPATYPHEI U YMCHBIICHUUN JTaBJICHUSA

Yacms B
Omeemom K 3a0anusam uacmu B asenaemcsa naéop uughp unu yucno
B 3a0anuax BIl-B4 na ycmanoeienue coomeemcmeuss K Kaxcooil NO3UUUU Nepeo2o
cmoaoya noddepume coomeemcmayrouiylo nozuyuio emopozo. (L{lugpovr 6 omeeme mocym
noemopamuc).

Bl Bl. Ycmanosume coomeemcmeue mexicoy Ha36aHuem XumMuiecko2o cOeOuHeHus u
GUOOM CEA3U AMOMOE 6 IMOM COCOUHCHUU.

HA3BAHUME COEJIMHEHUSI BUJ CBs3U
A) Meb 1) nonnas
b) OpoMm 2) Meranmmyeckas
B) sranon 3) xopanenTHas MOJIsIpHAS
I) XJIOPHU KaJIbITUs 4) xopanenTHas HETIOJIIpHAS
BOJIa

)

B2 122 coau pacmeopunu ¢ 100 2 600v1. Maccoeasn 0015 conu 6 noayueHHOM pacmeope
paena %. (Omeem 3anuwiume ¢ MOYHOCHIbIO 00 UETIbIX).

B3 Ycmanosume coomeemcmeue merncoy ypagHenuem peakyuu u hopmynou éeuyecmaea,
Komopoe 6 0aHHOU peaKyuu A61:1emcsa OKUCTUmeeM.

YPABHEHUE PEAKIIMU OKUCJUTEJb
A) H,S+1,=S + 2HI 1) NO,




B) 25+ C=CS, 2) H,S

B) 2505 + 2Kl = I, + SO, + K,S0, 3) HI

I') S +3N0,=S0;+3NO 4) s
5) SO;
6) 1,

B4. Ycmanoseume coomeemcmeue mercoy Hazeanuem eeuiecmed u cpeooil €20 600H020
pacmeopa

HA3BAHMUWE BEHIECTBA CPEJIA PACTBOPA
A) cynbdaT [UHKA 1) xucnornas
B) wurpar pyGumus 2) HeUTpaabHas
B) bTopun Kanus 3) menounas

D) rugpodocdar marpus

Yacrs C
( oTBeT 3aNMIINTE € MOJHBIM 00bSICHEHHEM)
UT0 Takoe CKOPOCTh XUMHYECKOU pEaKIiH, OT KakuX (DaKTOpOB OHA 3aBUCHUT, MPUBEIUTE
npumeps! u3 sxusan( IPUPOJIHBIX SIBJEHUM, BBITA JIIOJEMN,
MNPOMBIIIJIEHHOCTHN).

KonTpoasnas padora Ne3 «Metauiasl 1 HemeTamibi».
Bapuanr 1.

TecToBbIe 32 JaHUS C BLIOPOM O/THOTO NPABUJILHOIO OTBETA U3 YeThIpeXx.
1. s-Dnementy 4-ro nepuoaa [ICX3 cooTBeTCTBYET eKTpOHHAS hopMyIIa:
1) 15°25%2p°35°3p®3d°4s? 2) 15°25%2p°35°3p°3d'4s?
3) 15%25%2p°35°3p°4s? 4) 15%25°2p°3s*
2. DnexTpoHHas GopMylia HOHA HATPHS:
1) 1s%25%2p®3s? 2) 1s%25%2p° 3) 1s%25%2p°3st 4) 1s°25°2p°
3. [lepemMeHHYIO CTETIEHb OKUCICHHS B COSIMHEHUSIX MTPOSIBIISIET:
1) Gapwii 2) Menp 3) KanbIui 4) ne3uit
4. TIpocToe BeImecTBO — KeNe30 — MOKET SBISATHCS:
1) TOPKO BOCCTAHOBUTENEM 2) TOJIKO OKUCIIUTEIEM
3) ¥ OKHCITUTENEM, U BOCCTAHOBHUTEIIEM
5. Cxema npespamennii Cu*>—Cu*'—Cu® npeacrasmser co6oit mporieccsr:

1) BoccTaHOBIEHHS 2) OKUCIEHUS

3) oxucnenus (1), BoccranoBienus (2) 4) Boccranosnenusi(1), okucnenus(2)

6. BoccraHoBuUTENBbHBIE CBOICTBA B psily XUuMHU4eckux snemeHToB: Cs — Rb — K — Ca:
1) U3MEHSIFOTCSI IEPUOTUIECKH 2) He u3MeHsOTCS  3) ociabeBaroT 4)
YCUJIMBAIOTCS

7. ®opmyna BemecTBa X B ypaBHeHUH peakuuu: Cu+2H,S04=CuSO4+X+2H,0:



1) H, 2) SO, 3) H2S 4) SO3
8. ®opMyJIBI IPOAYKTOB AIEKTPOIM3a OpOMHUIa HATPUsl HA MHEPTHBIX AIIEKTPOAAX:
1) Na, H; 2) NaOH, Br;, H; 3) Na, Br» 4) NaOH, H,
9. LIuHK B3aUMOJEICTBYET C KaK/IbIM BEILIECTBOM I'PYIIIIbI:
1) Boopon, cynbdat meau (I1) (pactBop), meTanaib
2) KHCIIOpOJ1, MypaBbUHasl KUCJIOTA, cepa
3) okcup yraepona (1V), okeun xanbius, penon (pacrias)
4) raroKo3a, 3TaHoJ, XJIOP
10. OcHOBHBIE CBOWCTBA THAPOKCHIOB YCHUIIMBAIOTCS B PSLY:
1) KOH-NaOH-Be(OH),-LiOH 2) Be(OH),-LiOH-NaOH-KOH
3) LiOH-Be(OH),-NaOH-KOH 4) KOH-NaOH-Be(OH),-LiOH
3aganusi co cBOOOAHBIM OTBETOM.
11. CocraBbTe (QOopMyNibl BBICIIET0O OKCHIA M THAPOKCHAA DJIEMEHTa, B sIpe KOTOPOTO
coziepxkutcs 56 mpoToHoB. Ha3oBUTE 3TH BelllecTBa, YKaXXUTE X XapaKTep.
12. CocraBbTe ypaBHEHHWS peakimi crieayoommx npespamenuii: Al — X — AICl; —
Al(NO3); — X — KAIO;
13. Homonuute ¢pa3y: «B nepuojie ¢ yMeHbIIIEHHEM 3apsija siipa aToMa OT TaJIoTeHa K
LIEJIOYHOMY METAILITy PaJinyC aTOMOB ...».
14. CpaBHUTE YMCIO aTOMOB B 32 T M€ U 12 © MarHus.
15. PaccuuraiiTe 00beM, KOJIMUECTBO BELIECTBA U MACCy ra3a, MOJYyYeHHOTO MIPH
B3aMMOJIEMCTBUU 3,5 T JIUTUS C BOJOM, B3ITOH B U30BITKE.
16. HarumuTe ypaBHEHUS XUMHYECKUAX PEaKITU:
a) mosyuenus pocdopa u3z gocdara KanbIuUs;
0) B3aumoiericTBus Gocdopa ¢ H30BITKOM KHUCTOpoaa
B) B3auMo/eiicTBue hochopa ¢ Maruuem;
r) B3aumoieiicteue pocdopa c pa3daBIeHHON a30THOM KUCIOTOM;
1) B3aumoiericteue Gocdopa c cepoii.
Jis KaxJIoW peakiuu COCTaBbTE€ 3JEKTPOHHBIE YpPAaBHEHHUS TMPOIIECCOB OKHUCICHHUS U
BOCCTaHOBJICHUS. YKaKUTE OKUCIIUTENb U BOCCTAHOBUTEb.
CocraBbTe 21eKTpoHHYIO popMyity aToma dochopa ero noHa P,

17. Hanummte ypaBHEHUS PEAKIIHA, C IOMOIIBIO KOTOPBIX MOXHO OCYILIECTBUTh
crneayromue npespamieHus: CHy 1 co,%caco,? C&(HCOg)24 CaCO; ° CaCl,
Jlst peakiuii 1 cocTaBbTe 2JEKTPOHHBINA OanaHc, Ui peakiuu 3, 4 U 5 — HOHHBIC YpaBHEHUS
B Kpatkoi ¢popme. HazoBute nmosydeHHbIC BEIIECTBA.
18. Kakoii 00b€M Xs10pa BBIACIUTCS MPU B3auMoieicTBUH 4,35
r MnO; C KOHIIEHTPUPOBAHHBIM PACTBOPOM COJITHON KHUCIIOTHI, Coaepxaiium 36,5
r HCI? Kakoe BemiecTBo octanetcs B u30bITke? Onpeesiute Maccy BellecTBa,
OCTABIIIEr0Cs B U30BITKE.
19. Cepy, maccoii 5,12 r coXriu B U30bITKE KHCIOPO/a, U MOJIYUYEHHBIH ra3 MpomyCTUIH
yepes 14,82 mia 32%-noro pactBopa NaOH, motHocthio 1,35 r/min. Kakas conb
obpa3zoBanace mpu 3Tom? Omnpenenure e€ maccy.

HUTorosasi KOHTPOJILHAsA padoTa B paMKaxX MPOMEKYTOYHOM aTTecTallun
BAPHUAHT 1
Yacts 1



s evinoanenuss 3adanuil 1-3 ucnonvzyime caedyiowuti psio XUMUYECKUX DIeMEHMO8.
Omeemom 6 3a0anusix 1-3 aeisemcs nocied08amenbHOCHb Yu@pp, noo KOMopbiMu YKa3amsl
Xumudeckue 21emMeHmbvl 8 OGHHOM PsioY.

1) Bi 2)N 3)Br 4)P 5) Cl

1. Omnpenenute aTOMBI KAKMX U3 YKa3aHHBIX B PSTY 3JICMEHTOB UMEIOT AJIEKTPOHHYIO
KOH(HTYPALMIO BHEIHETO SHEPTETHYECKOTO yPOBHs NS NP .

2. VI3 yka3aHHBIX B PSly XUMHYECKUAX 3JIEMEHTOB BBIOCPUTE TPU AJIEMEHTA, KOTOPHIC B
[Tepuonnueckoit cucreme xumudeckux 3nmemMeHToB /. . MenneneeBa HaxoasaTcs B
TJIABHOM TIOJrPYIIe OJHOM rpynimbl. Pacmoioskure BEIOpaHHBIE 3JIEMEHTHI B TIOPSIKE
ocnaliIeHns] HeMETAITHYECKUX CBOMCTB.

3. W3 umcna yka3aHHBIX B PSIy DJIEMEHTOB BBIOSPHTE JBA 3JIEMEHTA, KOTOPHIC MOTYT
MIPOSIBIIATH CTETICHh OKUCIICHUS +7.

4. W3 npeiokeHHOTo MTepeyuHs BEIOCPUTE JIBA COCTMHCHHUSI, B KOTOPBIX IPUCYTCTBYET
WOHHAS CBS3b

a) NaHCO3; F) Cag(PO4)2

0) H.O n) PCls

B) NH3

Ha3sBanue BemecrBa Kaacc/rpynna
a) TUAPOKCHU KATbIIHS 1) cousb Kucas
0) muruapodocdar HaTpus 2) OKCHJT OCHOBHBII
B) okcup azota (V) 3) OKCH KHCIOTHBIN
4) ocCHOBaHHE

5. YcraHOBUTE COOTBETCTBHE MEX/ly Ha3BaHUEM BEILIECTBA U KIaCCOM/TPYIIIOH, K
KOTOPOMY(-0if) 3TO BEIIECTBO MPUHAICIKHUT.

CxeMma peakuuu HN3meHeHHe cTeNeHH OKHCJIeHUs a30Ta
a) NH,Cl + CuO = CuCl; + H;O + N, + | 1) or -3 10 +2
Cu 2) ot +5 mo +4
6) HNOg(pa36,) + Pb = Pb (N03)2 + H;O + | 3)oT 0 mo +5
NO 4) ot +5 no +2
B)NH;+ 0, = NO +H;0 5)or-3 100

6. YcTaHOBHUTE COOTBETCTBHE MEXIY CXEMOW PEaKIIMU U U3MEHEHHUEM CTEIICHU OKUCIICHUS
a30Ta B HEW.

7. YCTaHOBHTE COOTBETCTBHE MEXAYy Ha3BaHUEM COJIN U €€ OTHOIIICHUEM K TUAPOJIN3Y.

Haspanmue coiu OTHoOLIEeHNE K THAPOJIHN3Y
a) Opomu HATpUS 1) rumponu3 Mo KaTUOHY
0) pocdar kamus 2) TUAPOIIN3 TI0 AHUOHY
B) XJIOpUJ HATPHUS 3) ruIpOIU3 O KATUOHY U AaHHOHY
T) cynb(uI aTFOMUHHUS 4) ruApOIN3Y HE MOJABEPraeTCs

8. VYcranoBuTe COOTBETCTBUE MEXKIY (OPMYJION BEIIECTBA U MPOAYKTaMH, 00pa3yromuMKCs IpU
3JIEKTPOJIN3E BOAHOTO PACTBOPA STOTO BEHIECTBA HA MHEPTHBIX AJIEKTPOJAX.

®opmya BemecTa IIpoayKThl 3J1eKTPOIN3a
a) Na,S 1) Cu, Br,
6) NasPO, 2) Cu, O,
B) CUBr; 3)Hz, S
F) A|BI’3 4) Hz, 02




5) Hz, Brz
6) Al, Br;

9. VYcTaHOBUTE COOTBETCTBHE MEXK/Y YPABHCHUEM PEAKIIUHM M HATIPABJICHUEM CMEIICHHSI

HOJIOXKEHUS XUMHYECKOTO PABHOBECHSI HPU YEeNUYeHUU OA6IeHUS.
YPaBHeHI/Ie pPe€akKuu HanpaBneHne CMEIICHUSI XUMHUYIECKOI0 paBHOBECUSA
a) 2Hyry + Oy =2H0 +Q 1) cMmemiaercs B CTOPOHY MPOJIYKTOB PEAKITUN
0) Fe203() + 3CO(ry = 2Fe(s) + 3CO; | 2) cMmemtaeTcs B CTOPOHY HCXOAHBIX BEIIECTB
-Q 3) HEe MPOUCXOAUT CMEIICHUSI PABHOBECHS
B) Nagy + 3Ha) = 2NHs() - Q
1") CO(F) + 2H2(1-) = CHgoH(r) + Q

10. M3 npeaiokeHHOro epeyHs BHEITHUX BO3JICHCTBUI BBIOCPUTE JIBA THIIA PEAKIUH, K
KOTOPBIM MOKHO OTHECTH B3aMMOJICHCTBHE MeH ¢ XitopuaoM xkeresa (111).
a) HeoOpaTumas T') TeTeporeHHas
0) xaTanuTH4YecKas 1) 3aMeIeHuUs
B) oOpaTtumas
Yactb 2

11. K 285 . PactBOpa cysnbdara HaTpusi ¢ MaccoBoit oneit conu 20 % nodaBuiu 50 r 3ToH ke Cou.
OnpenenuTe MacCoBYIO IOJIO COJM B IOJIYYE€HHOM pacTBope. OTBET 3aIHIINTE C TOYHOCTHIO 10

necqarTeix B %.

12. PaccraBbTe B ypaBHEHHH KO3(D(UITMEHTHI METOZOM JIEKTPOHHOTO OallaHCca, YKOKUTE OKUCIUTEND
U BOCCTaHOBHTEb.

Na,SO; + KMnO, + H,SO, = Na,SO, + MnSO, + K,SO, + H,O
13. OcyiiecTBUTE IIPEBPAIICHUS:
C CO—»COr—~» KHEe®; CO—>» CaCox CO—

14. Kaxkas macca 25 %-HO¥l CONHOM KUCIOTHI MOTpedyercs i pacTBopeHus 20 rpaMM OKCHAA MEAH

(I1y?

Hrorosasi kKOHTpOJbHas padora 11 kiaace
BAPHUAHT 2
s evinonnenuss 3a0anuti 1-3 ucnonv3yume ciedyrouull psod XUMUYECKUX IT1eMeHMmO8.
Omeemom 6 3a0anusix 1-3 Aeraemcs nocied08amenbHOCmb Yugp, noo KOMopbiMu yYKaA3aHbsl
Xumudeckue 21eMeHmsl 8 OAHHOM pso).
nH1I 2N 3)Br 4P 5) Cl

1. Ompenenute aToMbl KakKMX U3 YKa3aHHBIX B PSAY DJIEMEHTOB HMMEIOT SJIEKTPOHHYIO

KOH(UTYpaIiio BHEIIHETO SHEPTETUUYECKOTO YPOBHS nsznpS.

2. U3 yka3aHHBIX B Py XUMHUYECKUX 3JIEMEHTOB BBIOEPUTE TPHU AJIEMEHTA, KOTOPHIE B
[Tepuonnueckont cucreme xumuueckux 3meMeHToB /. . MenneneeBa HaxoasaTcs B
TJIaBHOM MOATpyIe 0JHOM rpynmbl. Pacnonosxure BEIOpaHHbBIE TIEMEHTHI B TIOPSIKE
BO3PACTAHUS HJIEKTPOOTPULIATETLHOCTH.

3. W3 uncna yka3aHHBIX B pSIYy DJIEMEHTOB BBIOEpUTE JBa dJIEMEHTA, KOTOPHIE MOTYT
MPOSIBIATH CTENEHb OKUCIIECHUS

-3.




4. U3 npennoxeHHOro rnepeyuHs BbIOEPUTE J1Ba COCIUHEHMS], B KOTOPBIX IPUCYTCTBYET

KOBaJICHTHAs1 XUMHNYCCKas CBA3b
a) KQO
0) CrOs
B) B&C'z

r) SiO;
n) SO,

5. YcTaHOBHTE COOTBETCTBHE MEXIY (DOPMYIION BEIIeCTBA U KIIACCOM/TPYIIION, K
KOTOPOMY(-0i1) 3TO BEIIECTBO NMPUHAJICIKUT

6. YcraHoBHUTE COOTBETCTBHE MCKAY YPaBHCHUEM PCaKIMU U USMCHCHUCM CTCIICHU

OKHCJICHHUS BOCCTAaHOBHUTEIIS B HEM.

7. YCTaHOBUTE COOTBETCTBUE MKy HA3BAHUEM COJIM U €€ OTHOIIEHUEM K THIPOIIH3Y.

Ha3zsanmue coJun

Peakuus cpeanbt

dopmya BelecTBa Kaacc/rpynna
a) CO 1) cpenHsis conb
6) HMnO4 2) KUCIoTa
B) CO; 3) okcH HecoIe00pa3yronuit

4) OKCHJI KUCIIOTHBIN

YpaBHeHHe peakuu

HN3meHeHue cTeneHU OKUCIeHUs

BOCCTAHOBHTEJISI
a) 2NH3 + 2Na = 2NaNH; + H; 1)or+2 100
0) H,S + 2Na = Na,S + H; 2)or-3 1100
B) 4NH3 + 6NO = 5N, + 6H,0 3)or 0 5o -2
4) ot -2 o +4
5)ot 0 no +1

a) xmopua meau (11)
0) cynbdua HATpHs
B) HUTpAT ITUHKA
T') HUTPAT KaJIAsI

1) runponuzyercs 1Mo KaTHOHY
2) rUAPOIU3YETCS M0 AaHHUOHY

AHUOHY
4) ruApoIN3Y HE MOJABEPraeTCs

8. YcraHOBUTE COOTBETCTBHE MEXKAY (HOPMYIIOH CONM U MPOTYKTaMH, 0Opa3yOIUMUCS Ha
WHEPTHBIX AIIEKTPOJAX IPH AIICKTPOJIM3€ BOJHOTO PACTBOPA ITOH CONH.

DopmyJia coau

IIpoayKThl 3J1eKTPOJIN3a

a) CuSOy,
6) AgNO3
B) K2S
r) KBr

1) BOJOpOI, KHCIIOPOT
2) BOJIOPO/I, TAJIOTeH
3) MeTat, KHCIOPO.
4) meTal, rajorexH

5) Bogopon, cepa

9. YcraHoBUTE COOTBETCTBHE MCXKAY YPABHCHHUEM pCAKIINU U HAIIPABJICHUEM CMCIICHUSA

ITOJIOXKCHUA

XUMHUYCCKOTO PaBHOBECCHUS ITPU OAHOBPEMCHHOM yMEHbULIEHUU
0ae/1eHUs U NOGbIULCHUU memnepamypbl.

3) rugpoiausyercs IO KaTUOHY U




YpaBHeHHe peakuu HanpaB/ieHue cMenieHUsi XUMUYECKOT0 PABHOBECHS
a) PClz(y+ Clygy = PCls(s) + Q 1) cmeniaeTcs B CTOPOHY ITPOIYKTOB PEaKIuH
0) Hawy + Clyy= 2HCly + Q 2) cMeraercs B CTOPOHY UCXO/IHBIX BEILECTB
B) 2NOy() = 2NOy + Oy - Q 3) HE IPOUCXOUT CMEILEHHUs PABHOBECHUS
r) SO2() + NO2() = SO31) + NO(y
+Q

10. U3 npemnoskeHHOT 0 MepevHs TUIIOB XUMHUECKHX peaKlni BRIOEpUTE [IBA THUIIA PEaKIUH, K
KOTOPBIM MOKHO OTHECTH PEAKIUIO ITOyYeHUsI aMMHaKa 13 BOJIOPOJa U a30Ta

a) HeoOpaTuMas r) oOMeHa

0) xaTanuTU4YecKas 1) 3aMEeLIeHUS

B) oOpaTtumas
11. K 200 r 10% -HOro pactBopa nmoBapeHHoit conu godaBunu 50 r 20%-HOro pacTBopa TOil ke COJH.
KakoBa MaccoBast 70151 COTH B OJTy4eHHOM pacTBope? OTBET 3aIUIINUTE C TOYHOCTHIO /10 IENbIX B %o.

12. PaccraBbTe B ypaBHEHHH KO3 (UIIMEHTHI METOAOM 3JICKTPOHHOTO OallaHca, YKaKUTE OKHCIHTENb
W BOCCTaHOBHTEITb.

SOZ + Brz + Hzo = HBr + HzSO4
13. OcymiecTBUTE MPEBpAILICHUS:
CuO —»Cu (NO3)7> Cu (OH),—» CuO —»CuCl,—» Cu(NO,),

14. K 370r pacTBOpa ¢ MacCcoBO# J0Jiel XJiopuaa Kaabiusa 6% 100aBHIK H30BITOK PacTBOpa
kapOonata kamms. OnpenenuTe Maccy BBITIABIIIEro OcaaKa.
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