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|. HOSACHUTEJBbHAS 3AIIUCKA
Hacrosimass pabouass ydeOHas mporpamma 0a30BOTO Kypca «Xumusi» i 11 kimacca cpemneit
0011e00pa3oBaTeIbHOM  IIKOJIBI  COCTAaBJICHa Ha OCHOBE (pelepaJbHOrO  KOMIIOHEHTa
roCy/IapCTBEHHOrO0 00pa3oBaTeNbHOIO CTaHAapTa 0a30BOro ypoBHS o0OmIero oOpa3oBaHMs,
yrBepxkaAEHHOro npuxkazom MO P® Ne 1312 ot 09.03.2004 roma u aBTOPCKOM MHpOTrpamMMbl
INa6puensu O.C. , omybaukoBaHHOM B cOopHuke «IIporpammel kypca xumuu i 8-11 kitaccoB
obmieoOpazoBarenpHbix yupexaenuin /O.C. T'abpuensH. — 3-e wu3d., mnepepaboTaHHOE U
nonosHeHHOEe — M.: [Ipoda, 2010».
N3yuyenne xumum B 11 Ki1acce HANpaBJIeHO HA JOCTHKEHHE CJIEAYIOIINX LeJIei:
* OCBOCHHME 3HAHMH O XMMHUYECKOM COCTABIISIIOUIEH E€CTECTBEHHOHAyYHOM KApTHUHBI MUDA,
BOXHEHIINX XUMUYECKUX MOHATUSIX, 3aKOHAX U TEOPHSIX;
* OBJIaJleHHe YMEHHUSIMU NPUMEHSThH IMOJIyYeHHbIE 3HAHUA JJIs1 OOBSCHEHHUS Pa3zHOOOpPa3HBIX
XUMHUUYECKHMX SIBJIEHUW M CBOMCTB BEILECTB, OLEHKU POJIM XMMHUHU B Pa3BUTHH COBPEMEHHBIX
TEXHOJIOTMI U MOJYyYEHUN HOBBIX MAaTE€pPUAJIOB;
* pa3BUTHe I103HABATEIbHBIX WHTEPECOB M HMHTEIUIEKTYaJbHBIX CIIOCOOHOCTEH B Ipoliecce
CaMOCTOSITENILHOTO TPUOOpPETEHUS] XMMHUYECKUX 3HAHUM C HCIIOJIb30BAHUEM Pa3IMYHBIX
MCTOYHHUKOB HH(OPMAIUH, B TOM YHCIIC KOMITBIOTEPHBIX;
* BOCIHUTAHHE YOSKICHHOCTU B MO3UTHBHOW POJHM XUMHUU B JKU3HH COBPEMEHHOT'O OOIIECTBA,
HEOOXOJUMOCTH XUMHUYECKH TPAaMOTHOTO OTHOIIEHHS K CBOEMY 3I0pPOBbI0 U OKpYXKarouleu
cpene;
* NpUMeHeHHe MOJyYeHHbIX 3HAHUH U YMeHMii /1711 0€3011aCHOr0 MCIOJIb30BaHMs BELIECTB U
MaTepuasoB B OBITY, CEIbCKOM XO3SHCTBE M Ha MPOU3BOJICTBE, PEIICHUS MPAKTUYECKUX 3a7a4 B
MIOBCE/IHEBHOM JKM3HM, NPENYNpPEXKICHUS SBJICHUIN, HAHOCSIIMX BpPEI 370POBbI0 4YEJIOBEKA U
OKpY’Karolleu cpeze.
3agauu yyeOHoro npeamera «Xumus» 11 kiacc:
Kypc oOmieit xumuu 11 kiacca HampaBiieH Ha pelieHUe 3aa4 HMHTErpalliy 3HAHUH y4Jaluxcs
[0 HEOPraHWYECKOH W OpPraHWYeCKO XWMHUH C Ienbl0 (OPMUPOBAHHS y HUX €IUHON
XUMHYECKOM KapTHHBI Mupa. Benymas wunes Kypca — €IMHCTBO HEOPraHWYECKOW U
OpraHWYECKOW XMMHUHU Ha OCHOBE OOIIHOCTH MX MOHSATUMN, 3aKOHOB U TEOPHIi, a TAK)KE Ha OCHOBE
Oo0ImMX TMOAXOJOB K KIacCHU(UKALMU OPraHMYeCKMX U HEOPraHMYeCKHUX BELIeCTB U
3aKOHOMEPHOCTSIM MPOTEKAHUSI XUMUYECKUX PEaKIUN MEXKy HUMHU.
3HAUUTEIIBHOE MECTO B COJAEPKAHMM Kypca OTBOJUTCA XUMHUYECKOMY OJKclepuMeHTy. OH
OTKpPBIBAE€T BO3MOKHOCTH (POPMHpPOBaTH y ydyalIMXxcsd YMEHHs paboTaTh C XUMHUYECKUMU
BEIIIECTBAMHM, BBINOJIHATh MPOCThIE XMMHUYECKHUE OIBITHI, YYUT HIKOJHbHUKOB O€30MIacCHOMY M
HKOJIOTMYECKH T'PaMOTHOMY OOpAaIIeHUIO ¢ BEUIECTBAMU B ObITY U Ha IPOU3BOJICTBE.
Jloruka M CTPYKTYpHpOBaHHE Kypca MO3BOJSIOT B IOJHOM Mepe HCHOJib30BaTh B OOy4EHHUHU
JIOTUYECKHE Olepali MBILIUICHNS: aHaJIu3 U CUHTE3, CPABHEHUE U aHAJOTHUI0, CUCTEMAaTH3aIUI0
U 00001IeHHE.
Jannast pabouasi mporpaMma MoOXKeT ObITh peajii30BaHa MPHU HCIOIb30BAaHUHN TPaAULMOHHOM
TeXHOJIOTHM OO0Yy4YeHHUs, a TaKXKe OJJIEMEHTOB JPYrMX COBPEMEHHBIX 00pa3oBaTeIbHBIX
TEXHOJIOTHH, TepefoBbIX (OpM M METOJOB OOyuYeHHs, TaKMX Kak MpoOJeMHBIH METOo.,
pasBuBatoIiee oOyueHHE, KOMIIbIOTEPHbIE TEXHOJOI'MH, TECTOBBIH KOHTPOJIb 3HAHMW M 1p. B
3aBUCUMOCTH OT CKJIOHHOCTEH, MOTpeOHOCTEH, BO3MOXHOCTEH M CHOCOOHOCTEH KaKI0TO
KOHKPETHOI'O KJlacca B NapaJljieliu.
[Tporpamma kypca xumuu Juist yyamuxcsi 11 kjaccoB, U3ydaronux XUMHIO Ha 6a30BOM YPOBHE,
paccuutaHa Ha 35 yacoB (3a rof), | yac B Henento (35 y4eOHBIX HEETh).

1. ®EJJEPAJTHHBIA KOMIIOHEHT TOCYIAPCTBEHHOI O CTAHJIAPTA OBIIIETO OFPA3OBAHHUSA




CTAHOAPT CPEAHETO (NMOMHOIMO) OBLLEMO O6PA30OBAHUA
noXumun

BA30BbIHA YPOBEHDb

H3yuenue xumuu na 6azoeom ypoeue cpeonezo (noanozo) oouiezo 06pazo6anus HAnPaeIeHo
Ha 0ocmudicenue cnedyrouux yeneii:

. OCBOEHHME 3HAHMI O XMMHYECKOM COCTABJIAIONIEH €CTECTBEHHO-HAyYHOW KapTUHBI MHpa,
BaXXHEMIINX XUMUYECKUX MOHATHUAX, 3aKOHAX U TEOPHSIX;

o OBJIAJlcHHEe YMEHUSIMM IIPUMCEHATh IIOJyY€HHbIE 3HAHUS U1 OOBSICHEHUs Pa3HOOOPa3HBIX
XUMHUYECKHUX SBJICHUM W CBONCTB BEIIECTB, OLICHKM POJM XMMHH B Pa3BUTHUH COBPEMEHHBIX
TEXHOJIOTHH U MOJy4YeHUH HOBBIX MaTEPHAJIOB;

o Pa3BUTHE T[I03HABATEIBbHBIX HWHTEPECOB M WHTEIUICKTYaJbHBIX CIIOCOOHOCTEH B mpolecce
CaMOCTOSITETIBHOTO IPUOOPETeHHs] XUMHMYECKMX 3HAaHMH C HCIHOJIb30BAHHEM  Pa3IMYHBIX
MCTOYHUKOB HH(POPMAINH, B TOM YHCIIE KOMIIBIOTEPHBIX;

o BOCIIMTAHMe YOEXIEHHOCTH B IO3UTUBHOW POJIM XMMHUHM B >KH3HH COBPEMEHHOTO OOIIECTBa,
HEOOXOTUMOCTH XUMHUECKH IPaMOTHOTO OTHOILIEHHS K CBOEMY 37I0POBBIO M OKpY KaIOIIeH cpele;

o NpUMMeHeHUe NOJYYeHHbIX 3HAHUH M yMeHMil a1 Ge30MacHOTO HCIOJIb30BaHMS BEIIECTB U
MaTcpuajioB B 6I)ITy, CEILCKOM XO3SMCTBE M Ha MMpOU3BOJACTBE, PCUHICHUA MPAKTUYCCKUX 3aJad B
MIOBCEAHEBHOW KM3HM, NPENyNPEKACHUS SBICHUNA, HAHOCALIMX BpEZ 3I0POBBIO YENOBEKAa U
OKpY>Karollel cpere.

OBA3ATE/JIbHBI MUHUMYM COJAEPKAHUA
OCHOBHbBIX OBPA3OBATEJ/IBHBIX IIPOTPAMM

METO/JbI IIOBHAHHUSA B XUMHUHN

Hayunsle MeTOBI MO3HAHUS BEILIECTB U XMMHUYECKUH sIBIeHUU. Poib sKcepuMeHTa U TEOpUU B
1
XUMHH. Mooderuposanue XumMuieckux npoyeccos .

TEOPETUYECKHUE OCHOBbBI XUMHUHN

CoBpeMeHHbIE NIPEACTABJICHUS 0 CTPOEHHH aTOMA

Atom. M3orombl. Amomusie opbumanu. S-, pP-anemenmst. OcobeHHOCU CMPOEHUS INEKMPOHHBIX
00010YeK amomo8 nepexoouvix snemenmos. llepuonuyueckuii 3aKOH W TEPUOAMYECKAs] CHCTEMa
xuMuueckux 3aeMmenToB J.M.Menneneena.

XuMu4yeckasi CBA3b

KoBajneHTHast CBsI3b, €€ PA3HOBUIHOCTH M MEXaHHU3MbI 00pa30BaHUs. DIIEKTPOOTPHUIATEIHLHOCTb.
CTCHGHB OKHUCJICHHUA U BAJICHTHOCTh XHUMHUYCCKUX DIICEMCHTOB. I/IOHHaH CBS3b. KaTI/IOHBI U AHHUOHBI.
Meramnaeckas cBs3b. Bo0opooHas céssb.

BemecTBo
KauyecTBeHHBIII M  KOJMYECTBEHHBI COCTaB BelleCTBA. DBemecTBa MOJEKYISpPHOTO |
HEMOJIEKYJIIPHOTO CTPOECHHS.
[IprurHB MHOTO0OPa3Ks BEIIECTB: U30MEPHSI, TOMOJIOTHSI, aJIIOTPOTIHSI.
SIBneHus1, MPOUCXOMSIINE TTPH PACTBOPEHNH BEIECTB — paspyulenue KpUCmaiiuieckol peuemxu,
Ooucghghy3ust, TUCCOIUALINS, THIPATAIIS.
YucTsle BeuiecTBa U cMecu. VIcTHHHBIE pacTBOPBL. Pacmeoperue Kaxk husuko-Xumudeckuii
npoyecc. CiocoOBI BEIpaXXeHHU KOHIIEHTPAIIMH PACTBOPOB: MaccOBast A0JSl PACTBOPEHHOTO BEIIECTBA..
Jucconmaryst 371eKTPOIMTOB B BOAHBIX pacTBopax. CunbHble u cradvle d1eKmpoaumol.

3onu, cenu, nonamue o KoJlouoax.

XuMHYeCKHe peakiun
Knaccudukanus XMMHUYECKIX peakiii B HEOPraHUIECKOW U OPraHUYeCKOH XHUMHH.

KprI/IBOM B TEKCTC BBIACJICH MaTepual, KOTOpI)Iﬁ MOMANICKUT H3YUCHUIO, HO HE BKIIHOYACTCA B Tpe60BaHI/ISI K YpPOBHIO
IMOATOTOBKHU BBIITYCKHUKOB.



Peakiun nonHOro 0OMeHa B BOJHBIX pacTBopax. Cpelia BOJHBIX pacCTBOPOB: KUCIasl, HEHTpalbHas,
menogHas. Booopoonwiii nokazamens (pH) pacmeopa.
OKHUCIINTENEHO-BOCCTAHOBUTENBHBIE PEAKLIUU. DIeKMPOIU3 PACHBOPO8 U PACHAABOS.
CKOpOCTh peakiluy, €€ 3aBHCUMOCTh OT pa3inyHbIX (pakTopoB. Katanms.

OO6paTuMOCTh peakiuii. XMMHUIECKOE PAaBHOBECHE U CIIOCOOBI €TI0 CMEIICHHS.

HEOPI'AHUYECKASA XUMUSA

KHaCCI/I(l)I/IKaHI/ISI HEOPraHn4eCKux COGHHHGHHﬁ. XUMHYECKHE CBOMCTBA OCHOBHBIX KJIACCOB
HCOPraHn4CCKUX COCANHCHHNU.

Memanasl. Inekmpoxumuyeckull psad HanpsaxceHuii Memasa108. 06wue cnoco6sl
no/iyyeHusi mema.soe. [lousasTue 0 KOPppoO3um MeTa/J10B. CIOCOGHI 3aLUThI OT
KOppO3uH.

Hemeramnpl. OKHCINTEIBHO-BOCCTAHOBUTENLHBIE CBOMCTBA THUIMYHBIX HEMETAJIIOB. O6HIa$[
XAapPAKTCPUCTUKA NOATPYIIILI I'aJIOTCHOB.

OPTAHUYECKAS XUMUSA

Krnaccudukaiyss 1 HOMEHKIIATypa OPraHUYeCKUX COSAMHEHUH. XMMUYCCKUE CBOMCTBA OCHOBHBIX
KJIACCOB OPTaHUYECKUX COCTMHEHUH.

Teopust cTpoeHUs] OpraHUYECKUX COeAUHEHNI. Yriaepoaublid ckenet. Pagukanel. @yHKIHOHAIbHBIE
rpynmnsl. ['omonornyeckuil psn, romonoru. CTpykTypHas u3omepus. THUIBI XUMHYECKHX CBsI3eH B
MOJIEKYJIaX OPTaHUUYECKUX COECIMHEHUN.

VYTIneBonopoAbl: alKaHbl, alKeHbl W JUEHbI, aJKWHBL, apeHbel. [IpupomHBIE HCTOYHHKH
YIJIEBOAOPOIOB: HEPTh U MPUPOIHBI Ira3.

Kucnoponconepkamuye COSAWHEHHS: OJHO- M MHOTOATOMHBIE CIHPTHI, ()EHON, ANbICTHJBL,
OJITHOOCHOBHBIE KapOOHOBBIE KHCIIOTHI, CII0KHBIE 3(QUPBI, KHUPBI, YTICBOABI.

A3zoTconepKalue COSqUHEHHS: aMUHbI, AMUHOKHCIIOTHI, OCJIKH.

ITonumepsl: TIacTMAacChl, Kay4yyKH, BOJIOKHA.

SKCHHEPUMEHTAJIBHBIE OCHOBBbI XUMHWHU

[IpaBuiia 6€30MaCHOCTH MPH PadbOTE ¢ SAKUMHU, TOPFOUMMHU ¥ TOKCUYHBIMH BEIIIECTBAMHU.

[IpoBeneHre XUMUYECKUX PEAKIUI B pacTBOPAX.

[IpoBeneHre XUMUYECKUX PEAKIINI P HATPEBAHUH.

KadecTBeHHBIH ¥ KOMWYECTBEHHBIM aHanM3 BemlecTB. OmpeaeneHne XxapakTepa CpeIbl.
I/IHI[I/IKaTopBI. KauectBeHHbIE PC€aKiin Ha HCOPraHM4Y€CKUEC BCUICCTBA M HMOHBI, OTACJIBHBIC KJIACChI
OpPraHUYECKUX COCTUHEHUH.

XUMUA U KU3Hb

Xumuss U 370poBbe. Jlexapcmea, ¢epmenmol, SUMAMUHBI, 20PMOHbL, MUHEPAIbHLIE BOObL.
IIpobnembi, céazannble ¢ RPUMEHEHUEM NeKAPCMBEHHbIX NPENnapamos.

Xumus u nuwya. Kanopuiinocmo scupos, 6e1ko8 u yeneso0oa.

Xumus 8 nogceonesgrou scusnu. Morwwue u yucmawue cpeocmea. llpasuna b6ezonacnou pabomoi
co cpedcmeamit ObIMOBOU XUMUU.

Xumuueckue Geujecmea Kaxk cmpoumenbHble U HOOENOYHble Mamepuansl. Bewecmaa,
uUcnoab3yemule 8 NOAUSPAPUU, HCUBONUCH, CKYILNIMYPE, APXUMEKMYpe.

OOmue mnpeAcTaBlIeHUs] O NPOMBIIUIEHHBIX CHOCO0aX TONyYeHHS XHMHUYECKUMX BEIIeCTB (Ha
npuMepe MPOU3BOJICTBA CEPHOU KUCIIOTHI).

XUMHUECKOE 3arpsi3HEHNE OKPYKAIOIIeH Cpeibl U €ro TOCIIEACTBHSI.

bvimosas xumuueckasn epamomnocme.

TPEBOBAHMUA K YPOBHIO
nHOoAI'OTOBKMU BbBIITYCKHHUKOB

B pe3ynomame uzyuenus xumuu Ha 6a3060M yPOoGHeE yUEeHUK 00JIHCEH



3HATHL/MIOHUMATD

sajicHellue XuMuYecKue NOHAMUA. BEIIECTBO, XUMHUYCCKHH DIIEMEHT, aTOM, MOJEKyJa,
OTHOCHUTEJIbHBIC aTOMHAsI U MOJICKYJISIPHASI MACChI, MOH, AJZIOTPOITHUS, H30TOIIbI, XUMHYECKAsK CBS3b,
AIIEKTPOOTPULIATENIFHOCTD, BAJIGHTHOCTh, CTEMIEHb OKHCJICHHSI, MOJIb, MOJISIpHAsI Macca, MOJISPHBII
0o0BbeM, BemecTBa MOJEKYJISIPHOTO M HEMOJEKYJSIPHOTO CTPOCHHS, PaCTBOPHI, JJIEKTPOIUT H
HERJICKTPOJIUT, 3JIEKTPOIMTHYCCKAS TUCCOIUAIINS, OKHCIUTENIh M BOCCTAHOBUTEIh, OKUCICHUE U
BOCCTAHOBJICHUE, TEIUIOBOW 3¢ (eKT peakiuu, CKOPOCTh XUMHUYECKOW peakluu, Karajus,
XUMHYECKOE paBHOBECHE, YTIIEPOAHBIN CKeleT, (PyHKIIMOHATbHAS TPYTIa, H30MepPHsl, TOMOJIOTHS;

OCHOGHbIE 3AKOHbL XUMUU. COXPAHECHUS MACCHI BEILICCTB, MOCTOSHCTBA COCTaBa, IEPUOINICCKUI
3aKOH;

OCHOBHble meopuu xXumuu: XUMHYCCKOMU CBsI31, 3HeKTpOHI/ITI/I‘ICCKOI>'I aucconuanm, CTpOCHHA
OpraHUYCCKUX COGHHHGHHﬁ;

savicHeliuiue eeuwiecmea u mamepuasivbl. OCHOBHBIC MCTAJIJIBI U CIIJIABEI, CCPpHAs, COJIsIHAsA, a30THAs
U YKCYCHad KHCJIOTBI, IICI0YU, aMMHAK, MHUHCPAJIbHBIC yI[O6pCHI/I$I, MCTaH, 3THJICH, allCTHUJICH,
6CH30H, OTAaHOJI, KHUPbI, MbLIA, I'NTFOKO3a, CaXxapo3a, Kpaxmall, KJICTYaTKa, 6€J'IKI/I, HNCKYCCTBCHHBIC U
CHUHTETHYCCKHUE BOJIOKHA, Kay4yKH, IIJIaCTMACCHI;

yMeTh
HAa3b16amMp N3YUCHHBIE BELECTBA I10 «TPUBHAIBHOI MM MEXIyHApOIHOH HOMEHKIATYPE;

onpeoefmmb: BaJICHTHOCTH U CTCIICHb OKHCJICHUSA XUMHYCCKHUX 3JICMCHTOB, THII XPIMI/I‘-ICCKOﬁ CBS3HU
B COCIUHCHUAX, 33p$IIL HOHa, xapaKTep CpCI[I)I B BOJOHBIX paCTBOan HCOpFaHI/I‘ICCKI/IX COCILPIHGHI/IfI,
OKHCIIATENb W BOCCTAHOBHTENb, IPUHAICKHOCTh BEIIECTB K PA3TUYHBIM KJIACCAM OPTaHUYECKHUX
COCIUHCHUH;

Xapaxkmepu306amyp’ >JIEMEHTHl MaJlbIX MEPUOJIOB MO HX IMOJOKEHUIO B MEPUOIUYECKON CUCTEME
JI.M.MenneneeBa; oOIIMe XMMUYCCKUE CBOKWCTBA METAJJIOB, HEMETAIJIOB, OCHOBHBIX KJIACCOB
HCOPraHUYCCKUX M OPraHNM4Y€CKUX COGI[HHCHHﬁ; CTPOCHHUE U XUMHYCCKUEC CBOMCTBA N3Yy4YCHHBIX
OPraHUYECKHUX COEIUHEHHI;

00bACHAMb. 3aBUCUMOCTH CBOMCTB BELIECTB OT MX COCTaBa M CTPOEHUS; MPUPOAY XUMHUECKOM
CBA3M (MOHHOM, KOBAJIEHTHON, METAJUIMYECKOH), 3aBUCUMOCTh CKOPOCTH XMMUYECKOW pEaKiuu U
TIOJIOXKEHHUSI XUMHYECKOTO PABHOBECHS OT Pa3IMYHBIX (PaKTOPOB;

GbINONIHAMb XUMUYECKUIL IKcnepumenm 110 pacliO3HaBaHUIO BaKHEHUIITHX HCOPraHn4CCKux u
OpTraHNYCCKUX BCHICCTB,

npO60OuUmMp CaMOCTOSTEIBHBIN MMOMCK XUMHUYECKOW WH(POPMAILIUKN C MCIOIB30BAHUEM Pa3IMYHBIX
WCTOYHHUKOB (HAYYHO-TIOMYJISIPHBIX M3aHUN, KOMIIBIOTEPHBIX 0a3 NaHHBIX, pecypcoB UHTepHeTa);
UCIIOJIb30BaTh KOMIIBIOTEPHBIE TEXHOJIOTUH JUIsl 00pabOTKU U Mepeiaun XUMHUecKor nH(opMarmn
U €€ IPEeACTaBIICHHS B PA3IMYHBIX (hopMax;

HCITOJIB30BATh npnoﬁpeTeHHue 3HAHUAA M YMCHHHA B HpaKTH‘IECKOﬁ ACATCJIBHOCTH H
MOBCEAHEBHOM KM3HHU IS

00BSICHEHHS XUMHYECKUX HBHeHHfI, MMPOUCXOAAIINX B IPpHUPOAC, 6[)ITy 1 Ha IPOMU3BOACTBE,

OMnpeaAcCICHUA BO3MOXKHOCTU MPOTCKAHUA XUMHUUYCCKUX r[peBpaH_[eHHﬁ B pPa3JIMYHbIX YCIIOBUAX H
OIICHKH UX HOCHGHCTBHﬁ;

9KOJIOTMYECKH TPAMOTHOTO TIOBEJICHHS B OKPYXKAIOIIEH CPEIE;

OLICHKU BJIMAHUA XHUMHUYCCKOI'O0 3arpA3HCHHUA 0pr>1<a}01ue171 Cp€abl Ha OpraHu3M 4YCJIIOBCKa U
APYTUeC ) XUBBIC OPraHU3MBbI;

Oe3omacHOro oOpalleHHss ¢ TOPIOYUMH M TOKCHYHBIMHM  BEHICCTBAMH, J1ab0OpaTOPHBIM
o0opyioBaHUEM;

IIPUTOTOBJICHUSA paCTBOPOB SaﬂaHHOﬁ KOHLCHTpaluuu B 6])1Ty 1 Ha IPOMU3BOACTBE,

KpI/ITI/I‘{eCKOﬁ OLCHKHU AOCTOBCPHOCTU XHMHYECKOH I/IH(I)OpMaLII/II/I, HOCTyrIaIOIIIefI U3 PAa3HBIX
HCTOYHHKOB.



I11. TPEBOBAHUS K YPOBHIO IIOAI'OTOBKH YYALIIUXCA

B pesyabrare uzydennsi xumuu B 11 Kiiacce yyammecss J0JIKHBI
3HATH/IOHUMAThH

sajicHellue XumuuecKkue NOHAMUsA . BeIECTBO, XUMUUYECKUN 3JIEMEHT, aTOM, MOJICKYJIa,
OTHOCUTEIIbHbIE aTOMHAasi M MOJIEKYJSpHAs MacChl, HOH, aJUIOTPOIUs, H30TOIbI,
XUMHUYECKasi CBS3b, JIEKTPOOTPHUIIATEIHLHOCTh, BAJICHTHOCTh, CTENEHb OKHCIICHUS, MOJIb,
MOJIIpHAasi Macca, MOJIAPHBIM 00beM, BEIIeCTBA MOJIEKYJISPHOIO W HEMOJEKYJISIPHOTO
CTPOCHHS, PACTBOPHI, IJICKTPOIHUT U HEIICKTPOIUT, SIEKTPOIUTHUYECKAS TUCCOLUAIMS,
OKHUCJIUTEIb U BOCCTAHOBUTENb, OKHCIIEHHE U BOCCTAaHOBIIEHUE, TEIUIOBOH 3(deKT
pEaKIuu, CKOPOCTh XWUMHUYECKOW pEeakIMH, KaTallu3, XHMHUYECKOE pPaBHOBECHE,
YIJIEpOAHbIN cKeneT, GyHKIMOHANBbHAS TPYIIa, H30MEpHsl, TOMOJIOTHUS;

OCHOBHblEe 3AKOHbI XUMUW. COXPAHEHUsS MacChl BEIECTB, IOCTOSHCTBA COCTaBa,
MEPUOJNYECKUI 3AKOH;

OCHOGHble Mmeopuu Xumuu. XUMUYECKOM CBA3H, JJIEKTPOIUTHUYECKOW IHCCOLMALINH,
CTPOEHHUSI OPIrAHUYECKUX COCAUHEHUN;

sayicHelluue eeuecmea u mamepuaavl. OCHOBHBIC MCTAJIJIBI M CILIABBI, CEpHAas, COJIsIHas,
a3oTHagd M YKCyCHasA  KHCJIOTBI; 1ICJI04YHM, aMMHAK, MUHCPAJIbHBIC y,I[O6p€HI/IH,
HCKYCCTBCHHBIC U CUHTCTUYCCKUC BOJIOKHA, KAYy4YyKH, IIJIACTMACCHI;

yMeTh

Ha3s3bvleamb. HN3YUCHHBIC B€IICCTBA o ((TpHBHaHBHOﬁ » nin MG)I(ILYHapOI[HOﬁ
HOMCHKIJIATYpPEC;

onpeodenams. BAICHTHOCTb W CTENEHb OKUCIEHUS XUMHUYECKHX 3JEMEHTOB, THII
XHMHYECKOM CBSI3M B COEAMHEHMSX, 3apsA] MOHA, XapakTep Cpelbl B BOJIHBIX PacTBOpax
HEOPraHWYECKUX COCIUHEHUMN, OKUCIUTEIb U BOCCTAHOBUTEIb, IPUHAIJIEKHOCTh BELIECTB
K pa3JIMYHbIM KJIACCaM OPTraHMYE€CKUX COCTUHECHUI;

Xapakmepu3oeams:. SJIEMEHTHl MaJbIX MEPUOJOB MO HMX IMOJOKEHUIO B MEPUOJIMUECKON
cucreme J[.M.MenneneeBa; oOmMe XHWMHYECKHE CBOMCTBAa METAINIOB, HEMETAIIOB,
OCHOBHBIX KJIACCOB HEOPTAaHWYECKUX COCIUHECHHUIA,

00bACHAmMY . 3aBUCUMOCTb CBOWCTB BEIIECTB OT MX COCTaBa U CTPOCHUS; HPHUPOIY
XUMHUYECKON CBSI3UM (MOHHOM, KOB&JIEHTHOHM, METaJUIMYEeCKOH), 3aBUCUMOCTb CKOPOCTH
XUMHUYECKON PEeaKIMK U MOJIOKEHNS XMMUUECKOTO PaBHOBECUS OT PAa3IMUHBIX (PaKTOPOB;

6bINOJIHAMD Xumuueckuil IKcnepumenm oo pacrio3HaBaHUIO BaKHEHUIITHX
HCOPTaHUYCCKUX U OPTraHNUYCCKUX BCUICCTB,

npoeoOums CaMOCTOSITENIbHBIM MOMCK XUMHUYECKOM HMH(OpMalMM C HCHOJIb30BaHUEM
pa3IMYHBIX MCTOYHUKOB (HAYyYHO-TOMYJSPHBIX HW3JaHWN, KOMIIBIOTEPHBIX 0a3 JaHHBIX,
pecypcoB HMHTepHeTa); MCMOIB30BATh KOMIBIOTEPHBIE TEXHOJOTHUU I OOpabOTKH U
nepeaayr XuMHUECKOW HHPOPMALIMK U €€ MPEJICTaBICHHs B pa3InYHbIX (hopMax;

HCHOJIB30BATH npnoﬁpeTeHHme 3HAHUA M YMCHHUSA B npaKanecxoifl JACATCJIBbHOCTH U
HOBCCI[HeBHOﬁ JKU3HU 1JIA:

00BSICHEHUS XUMHUUECKUX HBHCHHﬁ, MMPpOUCXOAAIIHNX B IIPUPOJC, 6LITy " Ha IMPOU3BOACTBE;

ONpCACIICHUA BO3MOKHOCTU TMPOTCKAHHUA XHUMHUYCCKUX HpCBpaH_[CHI/Iﬁ B Pa3JINYHbIX
YCIIOBUAX U OLCHKU UX HOCH@}ICTBHfl;

9KOJIOTMYECKH IPaMOTHOTO IIOBE/IEHUS B OKPYXKAIOIIeH cpere;

OLICHKH BIIMSIHHASI XUMHUYECKOTO 3arpsi3HEHMS] OKPYKAIOLIEH Cpe/ibl Ha OpraHU3M YeJlOBeKa
U JIPYTUE )KUBbIE OPraHU3MBI,



J 0e30macHOro OOpalieHuss ¢ TOPIOYMMH M TOKCHYHBIMHM BEILECTBAMH, JIAOOPATOPHBIM

00opyoBaHUEM;
. IPUTOTOBJIICHHUS PACTBOPOB 3aJJAHHON KOHIIEHTPAIIMK B OBITY M Ha TIPOU3BOJICTBE;
. KPUTUYECKOH OLIEHKH JIOCTOBEPHOCTH XHMHYECKOH HH(OpMAIK, MOCTYMAalomend u3

Pa3HbIX UCTOYHUKOB.

IV. KPUTEPUU U HOPMbI OLIHKM 3HAHW A, YMEHUI 1 HABBIKOB
YYAIIMXCSA

KpnTeplm OLCHKHU KOHTPOJIbHBIX paﬁoT H CAMOCTOATCJIbHBIX INCbMECHHBIX p360T mo
XUMHUH

Ouenka «5» CTaBUTCS, €CJIM YUEHHUK:
1. Beimonaui paboty 0e3 omuOoK U HEIOUETOB.
2. lomyctun He 6oJiee OJJHOTO HeJoueTa

Onenka «4» cTaBUTCH, €CJIM Y4eHUK BBIIOJIHUI Pa0d0Ty NOJHOCTBIO, HO OIyCTHJI B HEeH:
1. He 6onee oxgnoit HErpy0Oii OIIMOKHM U OJJHOTO HEJIOUYETA.
2. He Oosiee ABYX HEIOUETOB.

Ouenka «3» cTaBuTCS, €CJIM Y4eHUK NPABUJILHO BbINOJIHHUI He MeHee MOJIOBUHBI padoThl
WM 10MYyCTHII:

1. He Gonee aByx rpyObIX oIMOOK WM HE Oojiee OAHON Tpy0oii U 01HOM HEerpyOoit OIUOKU 1
OJTHOTO HE/I0YeTa,

2. He Oonee AByX- Tpex HErpyObIX OMIMOOK MIIM OJTHOM HErpyOOil OIIMOKHU U TPEX HEJOUYETOB;
3. Ilpu oTcyTcTBHM OMMOOK, HO TIPH HAJTMYUH YETHIPEX-TISTH HEA0YETOB.

Ounenka «2» cTaBUTCSH, €CJIM YYeHUK:

1. lomyctuin yrcio ommrOOK HeI0UETOB IPEBBIIAloIIee HOPMY, IPU KOTOPOH MOXKET OBbITh
BBICTaBJIEHA OLIEHKA «3».

2. Eciv npaBUIIbHO BBITOJIHUII MEHEE NIOJIOBUHBI PAOOTHI.

3. He mpucTynui K BBIOIHEHUIO PAOOTHI.

4. IlpaBuibHO BeIIOIHUI He O6onee 10% Bcex 3aiaHuil.

Kpurepun u HOpMBI YCTHOTO 0TBETA 10 XHMHHU

Ouenka «5» cTaBUTCS, €CJIN YYEHHUK:

1. IToka3siBaeT ri1y0OKOE U TOJIHOE 3HAHHUE U IOHUMaHKE BCETO 00beMa MPOrpaMMHOTO
MaTepuaa; MoJTHOe TOHUMaHue CYIIHOCTH pacCMaTpUBAEMBbIX MOHSATHH, SBICHUHN U
3aKOHOMEPHOCTEM, TEOPHid, B3AMMOCBS3EH.

2. YMeeT COCTaBHUTh MOJHBIN 1 IPaBUIIBHBIN OTBET HA OCHOBE M3YYEHHOT'O MaTepuaa; BbIICIATh
TJIABHBIC MTOJI0KEHUSI, CAMOCTOSITEIHHO MOATBEPKIaTh OTBET KOHKPETHBIMU TTPUMEPaMH,
dakTaMu; CaMOCTOSITENILHO M apTYMEHTHPOBAHO JeNaTh aHalu3, 000011aTh, BHIBOIHI.
VYcranaBnuBaeT MeXMNpeIMeTHbIE (Ha OCHOBE paHee MPHUOOPETEHHBIX 3HAaHUM) U
BHYTPHUIIPEIMETHBIC CBS3H, TBOPUECKU MPUMEHSIET MOTyUYeHHBIC 3HAHUS B HE3HAKOMOM
cutyaruu. [locnenoBaTenbHO, YETKO, CBA3HO, 0OOCHOBAHHO M 0€30IMMO0YHO U3JIaraeT YIeOHBIH
MaTepHal: 1aeT OTBET B JOTMYECKOH MOCIIEIOBATEIBHOCTH C UCTIOIb30BAHUEM MPUHATON
TEPMUHOJIOTHH; JeJIaeT COOCTBEHHBIE BHIBOJIBI; (POPMHUPYET TOUYHOE OIPEACIICHUE U
MCTOJIKOBAaHUE OCHOBHBIX MOHITHH, 3aKOHOB, TEOPUIA; IPU OTBETE HE MOBTOPSET AOCIOBHO TEKCT
y4eOHMKa; U3JIaraeT MaTepHall TUTEPATYPHBIM SI3BIKOM; TTPABUIILHO U OOCTOATEIILHO OTBEYAET Ha
JOTIOTHUTEIIbHBIE BOTPOCH! yuuTelnsa. CaMOCTOSATENHHO U PAIMOHAILHO UCIIONIb3YeT HArJISTHbIE



nocoOusi, CipaBOYHbIe MaTepHalIbl, y4eOHUK, TOTIOHUTEIBHYIO JTUTEPATYPY, IEPBOUCTOYHHKHY;
MPUMEHSIET CUCTEMY YCIOBHBIX 0003HAUEHUH MPU BEACHUH 3aHCEN, COMPOBOXKAAIOIINX OTBET;
UCTIONB3YeT JUIA J0KA3aTeIbCTBA BBIBOIBI U3 HAOIIOJCHUN U OTIBITOB.

3. CaMOCTOATEIbHO, YBEPEHHO U 0€30IIMO0YHO MPUMEHSIET MOJIyUE€HHbIE 3HAHUS B PEIICHUN
npo0JeM Ha TBOPYECKOM YPOBHE; IOIYCKaeT He Ooiee OJJHOr0 HeJ0YeTa, KOTOPHIH JIETKO
HCIPABIISET MO TPEOOBAHUIO YUUTENIS; UMEET HEOOXOAUMbIE HaBBIKU PabOThI C Mpudopami,
YepTekaMH, CXeMaMH U TpaprKaMH, COITyTCTBYIOIIUMHE OTBETY; 3aIUCH, COIIPOBOKIAIOIINE
OTBET, COOTBETCTBYIOT TPEOOBAHUSIM.

Ouenka «4» cTaBUTCS, €CJIN YYEHUK:

1. Iloka3piBaeT 3HaHUS BCEIO M3YYEHHOI'O IPOrpaMMHOro Marepuaia. /{aet noiaHsii u
IPaBUJIbHBIN OTBET HA OCHOBE U3YUEHHBIX TEOPUH; TOIYCKAeT HE3HAUYNUTENIbHbIE OLIMOKU U
HEJ0YEThI IPU BOCIPOU3BEICHUHN U3yUYEHHOIO MaTepHasa, OIpeeIeHNs TOHSITHIH, HETOYHOCTU
IIPY UCIIOJI30BAaHUM HAyYHBIX TEPMUHOB WJIM B BBIBOJIaX U 000O0IIEHUAX U3 HAOIIOACHUH U
OIBITOB; MaTepHall U3JIaraeT B ONPEAEICHHON JOrMUYECKON II0CIE10BaTENIbHOCTH, IIPH 3TOM
JIOITyCKAeT OJIHY HerpyOyro olMOKy UK He 0oJiee IByX HEI0UYeTOB U MOXKET UX UCIIPaBUTh
CaMOCTOSITENIHO NPU TPEOOBAHUU WJIH NPU HEOOJIBLION TOMOLIH MPENO0/IaBaTelNs; B OCHOBHOM
yCBOMJI y4eOHBIM MaTepuall; HOATBEPKIAeT OTBET KOHKPETHBIMH NIPUMEPAMU; IPABUIbHO
OTBEYAET HA JJOTIOJHUTEIbHBIE BOIPOCH! YUUTEIS.

2. YMeeT caMOCTOSITEIbHO BBIIEIATH ITIaBHbIE IOJOXKEHHS B U3yUYCHHOM MaTepuaie; Ha
OCHOBaHMU (PAaKTOB U IPUMEPOB 00001IaTh, A€TaTh BHIBOABI, YCTAHABINBAThH
BHYTpUIIPEIMETHBIE CBA3U. [I[pUMEHSET OyYeHHbIE 3HaHNUS HA ITPAKTUKE B BUIOU3MEHEHHON
CUTYalluH, CO0JII0/1aeT OCHOBHBIE IIPABUJIA KYJIBTYpPbl YCTHOM U MMCBMEHHOW PEeUH, UCIOIb3YET
Hay4yHbI€ TEPMUHBI.

3. He obnamaeT 1oCTaTOYHBIM HaBBIKOM Pa0OTHI CO CIIPABOYHOU JINTEPATYPOH, YICOHHKOM,
HEPBOMCTOYHUKAMHU (IIPAaBUIBHO OPUEHTHPYETCs], HO paboTaeT MeuleHHO). [lomyckaer
HerpyOble HapylIeHHs NpaBui 0hOpMIIEHUS TUCbMEHHBIX padoT.

Ouenka «3» cTaBUTCS, €CJIH YYeHUK:

1. YcBoun ocHOBHOE cojiepkaHue yueOHOro MaTepualia, UMeeT poOesbl B yCBOCHUN
MaTepuaia, He MPETSITCTBYIONINE JaIbHEHIIIEMY YCBOSHHIO MTPOrPAaMMHOTO MaTepraa;
MaTepHal M3J1araeT HeCUCTEMaTU3UPOBAaHHO, (parMEeHTapHO, HE BCEr1a MOCIIE0BATENBHO.

2. Iloka3pIBaeT HEJOCTATOUHYIO COPMUPOBAHHOCTD OT/ICJIbHBIX 3HAHUN M YMEHUH; BBIBOJIBI U
0000111eHUs] apryMEHTUPYET €1a00, TOMYCKAeT B HUX OIIUOKH.

3. HomycTri omMOKY M HETOYHOCTH B UCTIOJIB30BaHUH HAyYHON TEPMHHOJIOTUH, ONIPEACTICHHS
HOHATHUIH JJaJl HEIOCTaTOYHO YeTKUE; HEe UCTIONIb30Ball B KaUeCTBE JI0Ka3aTEeNIbCTBA BHIBOJIBI U
0000111eH1S 13 HaOII01eHHH, (DaKTOB, ONBITOB WM JTOMYCTHJI OIIMOKU IPU UX U3JI0KEHUU.

4. VcnibIThIBAET 3aTPYAHEHUS B IPUMEHEHUH 3HaHUHN, HEOOXOAUMBIX JUISl pellieHUs 3aa4
Pa3IMYHBIX TUIIOB, TIPU 00BICHEHNN KOHKPETHBIX SBJICHUI HAa OCHOBE TEOPUH M 3aKOHOB, MU B
HOJTBEPXKIEHUH KOHKPETHBIX PUMEPOB MPAKTUYECKOTO PUMEHEHUS TEOPUH.

5. OTBe4aeT HEMOJHO Ha BOMPOCH! yuuTens (yryckas U OCHOBHOE), HJIM BOCIIPOM3BOAUT
coJiepKaHue TeKcTa ydeOHUKa, HO HEJJOCTATOYHO TOHUMAET OT/IENIbHbIE MOJ0XKEHUs, UMEIOIIe
Ba)XHOE 3HAYCHHE B 3TOM TEKCTE.

6. OOHapyXuBaeT HEAOCTATOUHOE TOHUMAHHUE OT/ENBHBIX MOJIOKEHHUH MTPU BOCTIPOU3BEICHUN
TEKCTa yueOHHKa (3amucei, IepBONCTOYHUKOB) FITH OTBEYAET HEMOJTHO Ha BOTIPOCHI YUUTEIIS,
JIOITyCKast OJIHY - JIB€ TpyObIe OLIMOKH.

Ouenka «2» CTAaBUTCS, €CJIM YYCHHK:
1. He ycBomII 1 HE pacKpbll OCHOBHOE COJICp)KaHWE MaTepHuaia; He JIeJaeT BEIBOIOB U
00001IEHHT.



2. He 3HaeT v HEe MOHUMAET 3HAYUTEIFHYIO WM OCHOBHYIO YaCTh IIPOTPAMMHOTO MaTepuaa B
npezenax MOoCTaBICHHBIX BOIPOCOB MK UMeEET c1ab0 c(hOpMUPOBAHHBIC U HETIOHBIC 3HAHUS U
HE yMeeT IPUMEHSTh UX K PEIICHUIO KOHKPETHBIX BOIIPOCOB U 3a/1a4 [0 00pasiry.

3. IIpu oTBeTe (Ha OJIMH BOIIPOC) JOIyCKaeT 0oJiee IBYX rpyObIX OMIMOOK, KOTOPBIE HE MOXKET
UCIIPABHUTH JJAXKE MPH MIOMOIIU YIUTEIIS.

4. He MOXET OTBETUTh HH Ha OJIMH UX MOCTABJICHHBIX BOIPOCOB.

5. IToHOCTBIO HE YCBOUII MaTepuall.

OIIeHKa BBINNOJTHCHUSA MPAKTHYCCKUX paﬁoT 10 XUMHUH.

Ounenka «5» ctaBuTCS, €CJIM YYCHUK:

1. IIpaBuibHO onpenenui Leidb ONbITa U BBIITOJHIII PadOTy B IIOJHOM 00beMe ¢ COOIII0ICHUEM
HE00XOIUMOM TOCIIE0BATEIBHOCTH IIPOBEACHMSI OIIBITOB U U3MEPEHU.

2. CaMOCTOATEJIBHO U PALMOHATIBHO BHIOpAJ U MOATOTOBHII /1JIs1 OIIbITAa HEOOXOUMOE
000py10BaHUE, BCE ONBITHI IPOBEJI B YCIOBUAX U PEKHUMAX, 00€CIIEUMBAIOLINX OJTy4YEHUE
pe3yJbTaTOB U BBIBOAOB C HAUOObIIEH TOUHOCTBIO.

3. Hay4Ho rpaMoTHO, JJOrHYHO ornurcal HaOmroAeHus 1 c(OPMHUPOBAI BBIBOJIBI U3 OTBITA. B
IPECTaBJICHHOM OTUYETE [IPABUIILHO M aKKYPATHO BBIMOJIHUI BCE 3aIIUCH, TAOJIULIbI, PUCYHKH,
YepTexH, rpauKu, BBIYMCIEHUS U ClI€all BHIBOJIBI.

4. ITpaBuiIbHO BBIOJIHMII aHAIU3 norpemHocTei (9-11 kiaccesr).

5. IlposiBisieT OpraHU3aiOHHO-TPYAOBBIE YMEHUS (ITOIIEPKUBACT YUCTOTY pabOYero MecTa u
HOPSI0K Ha CTOJIE, SKOHOMHO HCIIOJIb3YET PACXOHBIE MATEPUAIIbI).

6. DKCIEPUMEHT OCYILIECTBIISCT 110 TUIAHYy C YI€TOM TEXHUKH 0€30IaCHOCTH U MPAaBHII pabOTHI C
MaTepHuajgaMu U 000pYyJOBaHUEM.

Ouenka «4» CTaBUTCH, €CJIH YYCHUK BbINOJHUJI TPeOOBAHHUS K OLEHKe «5», HO:

1. OnbIT IpOBOANT B YCIOBUAX, HE 00€CIIEUMBAOIINX JOCTATOYHOW TOUHOCTH U3MEPEHUI.

2. bbuio nomymieHo ABa — TpU HeJo4YeTa Uik Oosee oIHOM rpyOoit OMOKK M OJHOTO HEJ0YeTa.
3. 3KCH€pI/IM€HT MMPOBEACH HC MOJHOCTBIO WJIM B OITMCAHUN H&6J’IIOI[GHHI>1 M3 OIlbITa YUCHUK
JIOTTYCTUJT HETOYHOCTH, BBIBOJIBI C/I€JIaJl HETIOJHBIE.

Ouenka «3» CTaBUTCSH, €CJIH YYCHUK:

1. ITpaBuIBHO OTIPEACIIUI IENTb OMBITA; PAOOTY BBHIMOIHSIET IPABUIHLHO HE MEHEE YeEM
HATOJIOBUHY, OJTHAKO 00bEM BHITIOJTHEHHOW YacTH TaKOB, YTO MO3BOJISIET MOJYUYUTh IPABHIILHBIE
pe3yabTaThl U BHIBOJIBI IO OCHOBHBIM, MTPUHITUIIMATILHO BAXKHBIM 3a1a4aM paOOTHI.

2. [Ton6op o6opynoBaHus, 00bEKTOB, MATEPUAIIOB, a TAK)Ke PabOTHI IO HaYaly OMbITA IPOBE C
MTOMOIIBIO YYUTEJS; WM B XOJI€ TIPOBEJICHUSI ONbITa K U3MEPEHUH OIBITA OBLITU JOIMYIICHBI
OIIMOKY B ONMHMCAaHUU HAOIIOAeHH, (HOPMYIUPOBAHUH BHIBOIOB.

3. OmBIT IPOBOJWICS B HEPANMOHAIBHBIX YCIOBUSX, YTO TIPUBEIIO K IMOTYICHHIO PE3YIIBTATOB C
0O0JbIIIel MOTPEIIHOCTHIO; HIIM B OTYETE OBLITU TOMYIIEHBI B O0IIEH CI0)KHOCTH He Oosiee IBYX
omuOOoK (B 3aMHUCAX €IUHUII, U3MEPECHHSX, B BEIYUCICHUX, rpaduKax, TaOIUIIax, CXeMax,
aHaJIM3e MOTPENIHOCTEN U T.J1.) He MPUHIIUITHAILHOTO JUTsl TAaHHOW paboThl XapakTepa, HO
MOBJIUSIBIIMX HA PE3YyJIbTAT BHITIOJHEHHS; HE BHIMIOJHEH COBCEM WIIH BBIMTOJHEH HEBEPHO aHAIIN3
norpemrHoctei (9-11 kmaccsl);

4. lomyckaeT rpy0yro omrOKy B X0Jie dKcriepuMeHTa (B 00bsiCHEHUH, B 0QOPMIICHUH pabOThI, B
COOJTIOZICHHUH MTPaBUJI TEXHUKH 0€30MaCHOCTH MpU padoTe ¢ MaTepuaiaMu U 000pyI0BaHUEM ),
KOTOpasi HCTIPABJISIETCS IO TPEOOBAHUIO YUUTETIS.

Ouenka «2» cTaBUTCSH, €CJIH YYCHUK:

1. He ompenenni caMOCTOATENBHO 1€ ONbITA: BBIMOIHUI paboTy HE OJIHOCTHIO, HE
MOJTOTOBWII HY’)KHOE 000pyI0BaHNE U 00BEM BBINOJTHEHHON YacTH padOThI HE MTO3BOJISIET
CIEJIaTh PABUIIBHBIX BBIBOJIOB.



2. OnBITHI, U3MEPEHUs, BBIYUCIICHUS, HAOTIOCHHS TPOU3BOIUINCH HEIIPABUIIBHO.

3. B xone paboThl 1 B 0T4YETE OOHAPYKHUIIMCH B COBOKYITHOCTH BCE HEIOCTATKH, OTMEUEHHBIE B
TpeOOBAHUAX K OLICHKE «3».

4. JTonyckaet aBe (1 0oJiee) rpyObIe OMIMOKHU B X0/ IKCIIEPUMEHTA, B OOBSICHCHUH, B
odopmiieHnn pabOTHI, B COOJIIOICHUY TPABUI TEXHUKU OE€30MaCHOCTH MpH paboTe ¢
BellecTBaMH U 000pyI0BaHUEM, KOTOPbIE HE MOXKET UCIIPABUTD JIaXKe 110 TPEOOBAHUIO YUUTEIS.

V. CONEP)KAHUE OBPA3OBATEJBHOM ITPOI' PAMMBI

TemaTndeckni I1aH IpOrpaMmsl

No Tema pazgena KomnuectBo yacos

pasacia oOmiee KonTtponbHbIx [IpakTrueckux
pabor pabor
1 Crtpoenue aToMa u 3 - -
nepuoauueckuit 3akon .M.
MenpeneeBa

2 CtpoeHue BeniecTBa 14 1 1

3 XHUMHYECKUE PEAKITUU 8 - -

4 BemiectBa u ux cBoiicTBa 10 1 1
Htoro: 35 2 2

Copaeprxanue TeM y4e0HOro Kypca
Temal. Ctpoenue atoma u nepuoanyeckuii 3akon /I. U. Mennesieea
OcHoOBHBIC CBe/ICHUSI 0 CTPOCHHMH aTOMA. S 1po: MPOTOHBI U HEUTPOHBL. M30TOMNBI. DIEKTPOHBI.
DOnekTpoHHas 000JI04Ka. DHepreTHuecKkuid ypoBeHb. OCOOCHHOCTH CTPOCHHUS DJICKTPOHHBIX
000JIOYEK aTOMOB 3JIEMEHTOB 4-T0 W 5-ro mepuofoB mnepuoauuyeckon cucremsr JI. .
Menneneena (mepexoaHbIx eMeHTOB). [lonsiTue 00 opOuTansix. S- U p-opOUTaIH.
JIEKTPOHHBIE KOH(PUTypallMi aTOMOB XMMHUYECKHX 3JIEMEHTOB.
Hepuoauyeckuii 3akon /I.1. MenaeneeBa B cBeTe Y4eHHsI 0 CTPOCHUM aTOMA.
Otkpeitue JI. WM. MeHaeneeBbIM NEPUOJUYECKOTO 3aKOHA. Ilepuoguueckas cucrema
xumuyeckux snemeHtoB JI. M. MenneneeBa - rpaduyeckoe OTOOpaKEHHE MEPHOIAYECKOTO
3aKk0oHAa. PU3NMYECKUI CMBICI TMOPSAKOBOIO HOMEpa D3JIEMEHTA, HOMepa Iepuoja M HoMepa
rpynnsl. BaneHTHble 3eKTpoHBl. [IpyunMHBI M3MEHEHUS CBOMICTB 3JIEMEHTOB B MEpUOAaxX U
rpynmnax (TJaBHbIX MOArpyIIax).
[Tono>xxeHne BOJIOpOAAa B TMEPUOAMYECKON cucTeMe. 3HAueHUE MEePHOJUYECKOr0 3aKOHa H
NEPUOANYECKON CHCTEMBbl XMMHMUYECKHUX d1eMeHTOB J[. M. MenneneeBa nis pa3BUTHs HAayKH U
MOHMMAaHUS XMMHYECKON KapTUHbBI MUDA.
JemoncTpauuu. Pazmiunbie GopMbl IEPHOIUYECKON CUCTEMbI XUMHUYECKUX dneMeHToB J[. U.
Menneneesa.

Tema 2. CTpoeHue BelecTBa

Honnasi xumuyeckasi cBa3b. Katuonel u aHuoHbl. Kiaccudukanus uoHoB. HMoHHBIE
KpUCTaJUIMYeCKue pemeTku. CBOMCTBA BEIIECTB C 3THM THUIIOM KPUCTAJUIMYECKHX PEIIETOK.
KoBajieHTHasi XuMH4ecKasi CBsi3b. OJEKTpOOTpuUUATENbHOCTh. lloisipHas M HemossipHas
KOBaJeHTHbIE CBsA3M. Junonb. TloasSpHOCTH CBA3M U MOJNAPHOCTH MOJeKyJbl. OOMEHHBIN U
JIOHOPHO-AKIENTOPHBI MEXaHU3Mbl 00pa30BaHMs KOBAJEHTHOW CBA3M. MOJEKyJspHbIE U
aTOMHBIE KpUcCTalinyeckue pemierkd. CBONCTBA BEIIECTB C 3TUMHU THUIIAMU KPUCTALITMUECKUX
PELIETOK.

Merannuyeckasi Xumu4yeckasi CBsI3b. (OCOOEHHOCTM CTPOEHHS aTOMOB  METAaJUIOB.



Meramnnueckass XMMHYECKasi CBA3b M METAJUIMYECKas KpucTauimueckas pemierka. CBoilcTBa
BEILECTB C ’TUM THUIIOM CBSI3H.
Bonoponnasi xumu4eckasi cBsi3b. MeXMONEKYIsIpHAas U BHYTPUMOJIEKYJISIpHAs BOAOPOJHAs
CBs3b. 3HAUEHHE BOJOPOJHOM CBSI3W JJI OpPraHM3alMd  CTPYKTYp OHOMOJUMEPOB.
IMosmmepsl. [InacTMmacchl: TEPMOIUIACTBI M PEAKTOIIACTBI, UX MPEJACTABUTEIN U IPUMEHEHHUE.
Bonokna: npuponanbie (pacTUTENbHbIE W SKMBOTHBIE) M XHMHUYECKHE (MCKYCCTBEHHBIE U
CUHTETHUYECKHUE), UX NPEACTABUTEIN U IPUMEHEHHUE.
I'a3000pa3Hoe cocTosiHMe BemecTBa. Tpu arperatHbIX COCTOSHHS BOAbl. OCOOEGHHOCTH
CTpOEHUs Ta30B. MOIISIpHBII 00beM ra3000pa3HbIX BELIECTB.
[Ipumepsl Ta3000pa3HBIX NPUPOJHBIX CMECeH: BO3AyX, MNPUPOAHBIA ra3. 3arps3HeHue
aTMocdepsl (KUCIOTHBIE AO0XKIM, NMAapHUKOBBIA 3¢ddexr) m OGoprda ¢ HuM. IlpeacraButenu
ra3o00pa3HbIX BEIIECTB: BOJOPO/I, KUCIOPO/I, YIIIEKUCIIbINM ra3, aMMuak, 3TiwieH. Mx nonydenue,
coOupaHue 1 paclio3HaBaHUE.
Kuakoe cocrossnue BemectBa. Boma. Ilorpebnenue Boasl B ObITY M Ha MPOM3BOICTBE.
XecTtkocTh BOABI M CIOCOOBI €€ ycTpaHeHHs. MHHEpaJbHBbIE BOJABI, UX HCIIOJIb30BaHUE B
CTOJIOBBIX U JICUEOHBIX LIETIAX.
Kunkue KpucTauibl M X IPUMEHEHHE.
TBepaoe cocrosinue BemecTBa. AMop¢HbIE TBEpIbIe BEIIECTBA B MPHPOAEC U B >KU3HU
YyelloBeKa, UX 3HaueHue U npuMeHeHue. Kpucrammmyeckoe CTpoeHUE — BEILECTBA.
HMucnepcuble cucrembl. [lonstue o gucnepcHbix cuctemax. JlucmepcHas ¢asza wu
JcTiepcuoHHas cpena. Kimaccupukanusi TUCTIEPCHBIX CHCTEM B 3aBHCHMOCTH OT arperaTtHoro
COCTOSTHUSI JIUCIIEPCHOM cpeAbl M aucnepcuoHHoW ¢asbl. ['pyboaucriepcHble CHCTEMBI:
AMYJIbCUH, CYCIIEH3UH, a3P030I1. TOHKOIMCIIEPCHBIE CUCTEMBL: I'€JI U 30JIH.
CocraB BemecTBa u cMeceill. BeliectBa MONEKYJISIPHOTO U HEMOJIEKYJIIPHOTO CTPOEHHUSI. 3aKOH
IIOCTOSIHCTBA COCTaBa BEIIECTB.
[Tonstre «10ys» M €€ Pa3HOBUAHOCTH: MaccoBas ([IOJi1 DJIIEMEHTOB B COCAMHEHHH, OIS
KOMIIOHEHTa B CMECH - JIOJIsI IpUMEceH, J0Js PacTBOPEHHOI'O BEILECTBA B pacTBOpPE) U
oObemHass.  Jlons  BbIXOAa  NPOAYKTa  pPEAaKUUU  OT  TEOPETHMYECKH  BO3MOKHOTO.
JdemoncTpauuu. Mojienb KpUCTAITHYECKON pereTku xjiopuaa HaTpus. O0pa3iibl MUHEPAIOB
C HOHHOM KPHUCTAJUIMYECKOM PEelIeTKON: KaJlblIUTa, raduTa. Moienu KpUuCcTaNIMYECKUX PEelIeTOK
«cyxoro Jbpaa» (WU uoja), anmasa, rpadura (nim kBapua). Moaens monekynsl JJHK. O6pasiibr
mwiactMacc  (peHonmodopmanpaeruaHpie, — MOTUYpPETaH,  MOJMATWICH,  MOJUIPOIUIIEH,
MOJIMBUHWJIXJIOPUT) U u3Aenus U3 HuX. OOpasiibl BOJOKOH (IIEPCTh, MIETK, alleTaTHOE BOJIOKHO,
KalpoH, JIaBCaH, HEIIOH) U u3nenus u3 Hux. OOpa3ibsl HEOPraHHUECKHUX MOJUMEpPOB (cepa
IlacTUYecKasi, KBapl, OKCHJ alIOMUHHUSA, MPUPOAHBIE AIIOMOCUIUKATHI). Moneab MOJSPHOrO
o0pema Ta3oB. TpHu arperatHbiX cOCTOSHUSA BOAbL. OOpa3ipl HAaKWMM B YallHUKE M Tpydax
LEHTPaJIbHOro OTOIIeHHs. JKeCcTKOCTh BOJIbI U CIOCOOBI ee ycTpaHeHus. [Ipubopbl Ha KHUIKHUX
Kkpuctaiax. OOpa3ibl pa3IMYHbIX JUCIEPCHBIX CHCTEM: 3MYJbCUH, CYCIIEH3MH, a’po3oieil,
reneu u 30J1€H. Koarymsanus. Cunepesuc. Opdext Tunpasns.

Tema 3. XuMHnuecKkue peakumu

Peakuuu, waymme 0e3 HM3MEHEHHSI COCTaBa BewlecTB. AJIOTPONUS W aJUIOTPOIHBIE
BuJoU3MeHeHHs. [IpuynHbl auioTponuu Ha mpuMepe MoaubuKalMid KUCIOpoAaa, yriaepoia u
docdopa. O30H, ero Ouosornyeckas pOJIb. N3omepsl u U30Mepusl.
Peakuuu, uaymme ¢ uM3MeHeHHe COCTaBa BewlecTBa. Peakiny COEIMHEHHs, DPa3JIOKEHHS,
3aMerieHuss 1 oOMeHa B HEOPraHMYecKOM M OpraHudecko xumuu. Peakuuu 5Kk30- H
sHAOTEepMUYecKue. TermnoBoil A3(eKT XUMUYECKON peakuu U TePMOXUMUYECKHE YpaBHEHUS.
Peakiuuu ropeHus, Kak 4aCTHBIN CIy4al SK30TEPMUUYECKUX PEAKIIUM.

CxopocTh XUMHYECKOH peakiuu. 3aBUCUMOCTb CKOPOCTH XUMHUYECKON peakIMH OT MPHUPO/IbI
pearupyromux  BEIIECTB,  KOHLEHTpaluW, TEMIEpaTypbl, IUIOHNIAJAM  IOBEPXHOCTHU
CONPHUKOCHOBEHUSI M Karainu3aTtopa. Peakuuu romo- u rereporeHssle. [loHsaTue o katanusze u



Katanmzaropax. DepMeHTHl Kak  OHOJOTMYECKHE  KaTalu3aTopbl, OCOOCHHOCTH  HX
(G YHKIIMOHUPOBAHUA.

Ob6parumocTh XUMHUYecKHX peakuuid. HeoOpatumple u oOpaTuMble XUMHUYECKHE PEAKIIHH.
CocTosiHMEe XHMMHYECKOTO paBHOBeCHs MJii OOpaTUMBIX XUMHUYecKuX peakuuif. CrocoObl
CMEIICHUS XMMHYECKOTO PaBHOBECHs Ha NpHMeEpe CuHTe3a aMMuaka. [loHsTne 00 OCHOBHBIX
Hay4YHbIX MPUHIMIAX TPOU3BOJCTBA HA IPUMEPE CUHTE3a aMMHUAKA UJIM CEPHOU KUCIIOTHI.

Posb Boabl B xXumMuyeckoi peakuuu. VicTuHHBIE pacTBOpPBL. PacTBOpUMOCTE 1M Ki1acCUpUKAIIHS
BEILECTB 10 3TOMY IIPU3HAKY: PACTBOPUMbIE, MaJIOPACTBOPUMBIE U HEPACTBOPUMBIE BEILIECTBA.
ONEKTPOIUTHl U HEDIEKTPOIUTBL. DJIEKTpOIUTHYECKas aAuccouuanus. KucioTsl, ocHOBaHUS U
coJu c TOYKHU 3pEeHUs TEOPUU AIEKTPOJIUTUYECKON U CCOIMAIUY.
XVMMHYECKHE CBOWMCTBA BOJbI; B3aUMOJICHCTBUE C METaNIAaMH, OCHOBHBIMU U KHCJIOTHBIMU
OKCHJAMHM, pa3lio)KeHHe U oOpa3oBaHHME KPHUCTAJUIOTMIpaToB. Peakiuu ruapatauuu B
OPraHU4EeCKON XUMHH.

I'uaposin3 opraHMYyecKMX M HeOpraHu4veckux coeauHeHmii. HeoOpatumplii rugposus.
OGparumblii Tuaponau3 coseil. ['maponau3 OopraHuyvecKuX COCAMHEHUN M €ro MpaKkTUYeCcKoe
3HAQUYEHME IS TOJIyYEHMs TUJIPOJIM3HOrO CHUpTa W Mbula. buomoruueckas poib THapoiid3a B
IUIACTUYECKOM U SHEPreTHUECKOM OOMEHE BEILECTB U SHEPTUH B KIIETKE.
OxucIuTeIbHO—BOCCTAHOBUTEIbHBIE peakuuu. CreneHb okucieHusd. OnpeneneHue CTENneHu
okucieHus 1o ¢opmyne coenuHeHus. lloHaTne 00 OKHUCIUTENIBHO-BOCCTAHOBUTEIBHBIX
peakuusx. OKUCIIEHHE U BOCCTAHOBJIEHUE, OKUCIUTENIb U BOCCTAHOBUTEIb.

DJIEKTPOJIM3. DJEKTPOJIU3 KAK OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIA TpOLECC. DIEKTPOIU3
paciuiaBoB M pacTBOPOB Ha mpuMmepe xjopuja Hatpus. [Ipakthueckoe npuMeHeHUe
AIIEKTPOJIN3A. DNEKTPOIUTHUECKOE MOJIy4YeHue ATIOMUHUS.
Jemouncrpanuu. IIpeBpamenue kpacHoro docdopa B 6enblil. O30narop. Moaenu Monekyn H-
OyraHa W wm300yTaHa. 3aBUCUMOCTH CKOPOCTH PEAKIHMH OT MNPHUPOABI BEIIECTB HA MPUMEpE
B3aUMOJICHCTBUSL PACTBOPOB PA3JIMUHBIX KUCIOT OAMHAKOBOW KOHILIEHTPALUU C OAMHAKOBBIMU
rpaHyslaMd LMHKAa W B3aMMOJEHCTBHS OJUMHAKOBBIX KYCOYKOB pa3HbIX METAUIOB (Maruus,
[IMHKa, »elle3a) C COJITHOM KHCIOTON. B3auMopeicTBre pacTBOPOB CEPHONM KHUCIOTHI C
pacTBopaMu THOCYyJIb(aTa HATPUS pPA3IUYHOW KOHLEHTpAMM U TeMmmeparypbl. Mopenb
KUIAIIEro cios. Pa3nokeHue mepokcHuja BOJOpoJa C IOMOIIbI KaTaiu3aropa (OKcuaa
maprania (IV)) m xatamassl cblporo Msca U cblporo kaprodens. Ilpumepsl HeoOpaTUMBIX
peakuuii, uAyImuX ¢ 00pa3oBaHUEM OCaJKa, I'a3a WU BOJbl. B3aumoaelcTBre TUTHS U HATPUS C
Bojoit. [Tonmyuenue oxcuna gocdopa (V) u pacTBopeHHe €ro B BOJE; UCIBITAHUE MOTYYEHHOTO
pactBopa JakMycoM. OOpaslibl KpUCTAIIOTHIPaTOB. VchbITaHHE PacTBOPOB 3JEKTPOJIUTOB U
HERJIEKTPOJIMTOB Ha IMpeIMEeT JUCCOLUAlUU. 3aBHUCUMOCTh CTEHEHH 3JIEKTPOJUTHYECKON
JUCCOLIMAIIMU YKCYCHOM KHCIIOTBI OT pa30aBieHus pacTBopa. [maponus kapOumga KambIus.
['maponu3 xkapOOHATOB LIENOYHBIX METAIJIOB W HUTpaToB IMHKA uiau cBuHua (II). Tlomyuyenue
MbuIa. [IpocTelmme OKMCIUTENIbHO-BOCCTAHOBUTEIBHBIE PEAKLMHU; B3aHUMOJECHCTBHE LMHKA C
COJITHOW KHCJIOTOM H Kene3a ¢ pactBopoMm cyibdara menu (II). Monens anexTponusepa.
Mogenb 27€KTPOIU3HON BaHHBI ISl TIOTY4EHUS aTFOMUHUS.

Tema 4. BemecTBa u Ux cBoiicTBa

Metamibl. B3anmonelicTBe METaUIOB C HEMeTaulaMHu (XJIOPOM, CEpOd M KHCIOPOIOM).
B3anmopeiicTBue MIENOYHBIX M LIEJIOYHO3EMENbHBIX METAJUIOB C BOAOWU. DIEKTPOXUMUYECKUN
PN HalpsDKEHUH MeTaIoB. B3amMmopelcTBHE METauIOB C PAacTBOPAMM KHCIOT U COJIEH.
AmomuHoTepMusi. B3aummopeiictBue HaTpus ¢ dtaHoioM U ¢enonom. Koppos3us meTannos.
[TonsiTHE O XWMHYECKOM M DJIECKTPOXUMHUYECKOW KOppo3uu MeTauioB. CrmocoObl 3aliuThl
METaJIOB oT KOppO3HH.
Hemeranabl. CpaBHHUTENbHAasS XapaKTEPHCTHKAa TaJOTEHOB KaKk HawbOolee TUIHYHBIX
npenctaBuTenied HemeTauioB. OKUCIUTENbHBIE CBOMCTBA HEMETANIOB (B3aUMOJICHCTBUE C
MeTaJlJlaMi U BOZOpoJioM). BoccraHoBHUTENbHBIE CBOWMCTBA HEMETAIOB (B3aHMMOJEICTBHE C
0oJee PIEKTPOOTPUIIATENILHBIMA HEMETAIIAMHU M CJIOKHBIMU BEIIECTBAMH-OKHCIUTEISIMH).



Kuciaorsl Heopranuveckue u opranudeckue. Knaccudpukanus kucnor. XuMHUYEeCKHE CBONCTBA
KHUCJIOT: B3aWMOJCWCTBHE C METaUIaMM, OKCHJIAMU METaJIOB, THJPOKCHIaMU METaJIOB,
comsiMu, crnupramu  (peakuus — orepudukanuu). OcoOble  cBoOWcTBA  a30THOH U
KOHIEHTPUPOBAHHOM cepHoit KHCIIOTBHI.
OcHoBaHMsI HeoOpraHmyeckue W opraHnuveckue. OCHOBaHUS, WX KJIACCH(PHUKAIIHAL
XUMHYECKHE CBOMCTBA OCHOBAHMIl: B3aUMOJICHCTBUE C KUCJIOTAaMH, KHUCIOTHBIMH OKCHUIAMH U
COJISIMH. Pa3znoxenune HEpPaCTBOPUMBIX OCHOBAaHMM.
Coum. Knaccudukanus cosieil: cpenHue, KUCIble U OCHOBHbIC. XUMUYECKUE CBOMCTBA COJICH:
B3aMMOJIEMCTBUE C KMCIOTAMHU, LIEJI0YaMHu, MeTaJlllaMu U cossiMu. [IpeacraBurenu conelt U ux
3HaUYCHHWE. XJIOpUJI HaTpus, KapOoHaT Kanblus, Qocdar kampums (CpemHHe COJHN);
TUJIPOKapOOHATHI HATPUS U aMMOHUs (KUCIbIe coun); Tuapokcokapoonar meau (II) - mamaxut
(ocHOBHas COJIb).
KadecTBeHHBIE peakMM Ha XJIOPHI-, CyiabpaT-, ¥ KapOOHAT-aHUOHBI, KAaTHOH aMMOHWUSI,
katronsl xenesa (1) u (III).

I'eHeTnueckasi CBSI3b MEXKAY KJIACCAMU HEOPraHUYECKMX M OPraHUYeCKHX COeJIMHEHHId.
[ToHsiTHe O TEHETUYECKOW CBS3M U TEHETHUECKUX psAax. [eHeTuueckuid psg MeTama.
['enetndeckuit psig Hemetaia. OCOOEHHOCTH TEHETUUECKOTO PsiJia B OPTaHMYECKOM XUMUH.
JMemoncrpanuu. Komnekuus oOpa3noB MeTaiioB. B3aumopeiicTBue HaTpus U CypbMBI C
XJIOpOM, jKejie3a ¢ cepod. ['opeHume MarHus U allOMHHMS B Kuciopone. BzaumopelictBue
[IEIOYHO3EMENbHBIX METAJIOB C BOAOW. B3ammopeilcTBue HaTpusi C STAaHOJIOM, ILIMHKA C
YKCYCHOM KUCJIOTOW. ATIOMUHOTEPMUA. B3auMoelicTBue MEAN ¢ KOHLIEHTPUPOBAHHON a30THOM
KHUCTIOTON. Pe3ynbTaTel KOppPO3WHM METAUIOB B 3aBUCHMOCTH OT YCIOBUH €€ NpPOTEKaHUS.
Kommeknust 06pasioB HemeTauioB. B3anMojelicTBHE XJIOPHOW BOJBI C PacTBOpOM Opommja
(vogunma)  kanua.  Komjekuus  OpUPOTHBIX — OpraHMYecKHX  KUCIOT.  Pa3baBnenue
KOHIICHTPUPOBAHHOM CEpPHOM KUCIIOThI. B3anmonencTBre KOHUEHTPUPOBAHHON CEPHON KUCIIOTBI
C caxapom, IeJUTI0I030M U Meabto. OOpasubl MPUPOAHBIX MHUHEPATIOB, COACPKAIIUX XJIOPHI
HaTpusi, KapOoHaT Kaibius, (ocdar kampius u ruppokcokapbonat meau (II). OOpasisi
MUIIEBBIX MPOYKTOB, COJEPKAIINX THAPOKAPOOHATHI HATPHUSI U aMMOHHSA, UX CIMOCOOHOCThH K
pa3oKeHuIo MpHu HarpeBaHuu. ["amenue conpl ykcycoMm. KauecTBeHHbIE peakliiy Ha KaTUOHBI U
AQHUOHBI.

V1. KasengapHo-TtemaTnueckoe nNJjaHMpoBaHue Kypca

Tunel YypokosB:
*  YPOK O3HAKOMIICHHs ¢ HOBBbIM MatepuaioM (YOHM);
*  ypok npuMeHeHus 3HaHui u ymenuit (YII3VY);
*  koMOMHHMpoBaHHBINA ypok (KVY);
* ypok-cemunap (YC);
*  ypok-nekims (JI);
*  ypok koHTposs 3HaHu# (K).




VII. IPAKTHYECKHUE 3AHATHUA
KoHTpoJibHBIE PA0OTHI
K.p. 1 «Ctpoenue atoma 1 BelecTBa»
K.p. 2 «BemectBa u ux cBOMCTBa»

IIpakTHyeckne padoThl
ILp. 1 «Ilonyuenue, cobrpanue U pacrio3HaBaHHUE ra30B)
[Lp. 2 «Penienne sKCIEPUMEHTATBHBIX 33134 HA UICHTH(PUKAIIUIO BEIICCTBY

ViIl. ACTOYHUKU UHO®OPMALIUHN
OcHoBHas1 IMTepaTypa
1.Tabpuensa O.C. Xwumusa. 11 kmacc. ba3oBwlii ypoBeHb: yueO. s o0mieoOpa3oBar.
VYupexnennii /O.C. ['abpuensa. — M.: [Ipoda, 2007. — 223, [1] c.: un.
2.T'abpuensn O.C. Ilporpamma kypca xumuu aus 8-11 kmaccoB 001eo0pa3oBaTeIbHBIX
yupexaenuit.— M.: Ilpoda, 2010.
JlonoIHUTeIbHAS JTUTEpaTypa
1.I'abpuensan O.C., SAmykoBa A.B. Xumus. 11 k. ba3zoBslii ypoBeHns: MeToauueckoe nocooue. —
M.: Ipoda, 2005.
2.T'abpuensan O.C. Xumus: YuebHoe nocodbue st 11 ki cpen. mk. — M.: biuk mttoc, 2000.
3.Xumus. 11 kin.: Kontponbhbie u npoBepounbie paboTsl kK yuebuuky O.C. I'abpuensna, I
JIsicoBoii «Xumusi. 11» /O.C. I'abpuensu, [1.H. Bepeskun, A.A Ymakosa u ap. — M.: JIpoda,
2004.
HNurepuer—pecypensl u nugpossie od0pasoBarteinbHblie pecypcebl (LLOPsbI)
1. http://www.edu.ru - IlenTpanbHblii 00pa30BaTEIbHBIA MMOPTAN, COACPKHT HOPMATHBHBIC
JOKYMEHTBI MMHHUCTEpPCTBa, CTaHIAPTHI, WH(OPMAIMIO O MPOBEACHUE IKCIEPUMEHTA, CEpPBEP
UH(POPMALMOHHON Mo aep Xk EAMHOT0 rocy1apCTBEHHOTO 9K3aMEHa.
2. http://www.fipi.ru - nmopran HHGOPMAIMOHHON MOANCPKKHA EIMHOTO TOCYAapPCTBEHHOTO
HK3aMeHa.
3. http://www.chemnet.ru — snekTpoHHast OMOIMOTEKA IO XUMUH.

IX. IEPEYEHb OFBEKTOB U CPEACTB MATEPUAJIBHO-TEXHUYECKOI'O
OBECIIEYEHMUSA, HEOBXOJUMBIX JIJISA PEAJIM3ALIUUA ITPOI'PAMMBI

ITeyaTHbie mocoOus

1.1. Cepus cnpaBounbIx Tabnui no xumun («Ilepuoanueckas cucreMa XMMHUYECKHUX JIEMEHTOB
HAN. Menneneesa», «PacTBOpUMOCTH  COJIEM, KHUCIOT M  OCHOBAHMH B  BOJIEY,
«IONEKTPOXUMHUYECKUIN PAJl HANPSHKEHU MeTauioBy, «OKpacka MHAMKATOPOB B Pa3IUYHBIX
cpenax»).

1.2. PykoBojcTBa A5 1a00paTOPHBIX OMBITOB U MPAKTHUECKUX 3aHATHH o xumuu (11 ki)

1.3. COOpHUKH TECTOBBIX 33JaHUMN JJISI TEMATHUYECKOTO U HTOTOBOTO KOHTPOJIS.

2. Yd4eOHo-sa00paTopHOe 000pyA0BaHHE

2.1. Habop mopenei KpUCTAJUTMUECKUX PEHIETOK: anmasa, rpadura, moBapeHHOU CoJH, Kelne3a.
2.2. Habop nns MoaenupoBaHUs TUIIOB XMMUYECKUX peakuuil (MOeNn-anIuIKaIiH).

2.3. Komneknuu: «MeTtauisl U CIiaBbl», «MUHEpalbl U TOPHBIE TOPObI», «HemeTamnbiy.

3. Yu4eOHoO-mpakTH4YecKOe 000pyIO0BaHHE

3.1. Habop «Kucaots».

3.2. Habop «['mapoKcub».



3.3. Habop «Oxcuasl METaIIOBY.

3.4. Habop «Meramibi».

3.5. Habop «lllenoyHbIe U MIETOYHO3EMEITBHBIE METAJLIBI.
3.6. Habop «Cynbsdatsel. Cynbhutsl. Cynbpuasi».

3.7. Habop «KapOoHaTsl».

3.8. Habop «®ocdartbl. CUaukaTe».

3.9. HabGop «CoenuHeHus] MapraHia.

3.10. Habop «CoemuHeHus Xxpomay.

3.11. Habop «HwutpaTsi».

3.12. Habop «uaukatops».

3.13. Habop nocynabl ¥ IpUHAUIEKHOCTEN JUIsl YYEHUUYECKOTO IKCIEPUMEHTa, HarpeBaTelIbHbIE
PpUOOPHI.

4. UndopManuOHHO-KOMMYHHKATHBHbIE CPEACTBA
4.1. MynbTrMeaMitHbIE IPOrpaMMBI 110 BCEM pa3jiesiaM Kypca xumuu 8-11kmacca.
4.2. KomnbroTep U MyJIbTUMEIUUHBIN MTPOEKTOP.

4.3. Komruiektr CD-nuckoB "Xumud B 1kolie"”



