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INOACHUTEJIBHASA 3AIINCKA

[TporpamMma kypca mo BeIOOpPY MpenHa3HaueHa s ooyyaronuxcs 11 kimacco u
paccuntana Ha 34 yaca. CogeprkaHue Kypca COOTBETCTBYET HOPMAaTUBHBIM
nokymeHnTaM EI'D u cooTHeceHOo ¢ TpeOOBaHUSAMU T'OCYITapCTBEHHOTO
00pa30BaTeNbHOrO CTaHAapTa K MOJATOTOBKE BBIIYCKHUKOB CpeHEN 00LIeil
mkoJisl. Kypc 1o BeIOOpY MO3BOJIMT BOCIOIHUTH MPOOEIbl B 3HAHUAX YUALIUXCS U
Ha4aTh LIEJICHANPABICHHYO ITOATOTOBKY K CAa4€ UTOrOBOIO 9K3aMEHa 110 XUMUMU.
Bb160p TeM, n3ydaeMbIX B paMKax JIaHHOTO Kypca, CBSI3aH C BEAYLIUMU pa3aeIaMU
IIKOJIBHOTO Kypca XUMHH, PEJICTABIECHHBIMU B KOHTPOJIbHO-U3MEPUTEIBHBIX
Marepuanax s npoBeneHus EI'D. Conepxaimecs B Kypce pacueTHbIE 3a1a4u
Pa3IMYHOTO YPOBHSI CJI0KHOCTH (6a30BOI0, OBBIIIIEHHOTO U BBICOKOTO) HE
BBIJICJICHBI B OTZIEJIBHBIN pa3/iell, a BKIIOUYEHbBI B KOHTPOJIbHBIE H3MEPUTEIIbHBIE
MaTepHuaibl COOTBETCTBYIOIIMX TeM. 1Ipyu n3ydeHnn Kypca peKOMEHIyeTcs
o0paTuTh 0c000€ BHUMAHUE Ha T€ AJIEMEHTHI COJIEPKAHUS, YCBOCHNE KOTOPBIX,
KaK MMOKa3bIBAIOT pe3ynbTaThl E1'D, TpaIuIIMOHHO BBI3BIBACT 3aTPYIHECHHUS Y
yuamuxcs. K ux 4ncimy OTHOCATCS OHSTHS: «CKOPOCTh XMMHUYECKUX PEAKIIUIN,
«XUMHUYECKOE PAaBHOBECUEY, «THUAPOIIU3 COJIEN», KOKUCIUTEIHHO-
BOCCTAHOBUTENBHBIE PEAKLIUNY, «JIEKTPOJIN3», «XUMUYECKUE CBOICTBA U
CHOCOOBI MOTYYEHHS] OCHOBHBIX KJIACCOB HEOPTAHUYECKUX U OPraHUUECKHUX
BEILECTBY», KTEHETUYECKAs CBSI3b MEXIY KJIaCCaMH HEOPTaHUYECKUX U
OpraHU4ecKuX BewecTBy. OnpeaeseHHble TPYAHOCTH BO3HUKAIOT Y

IIKOJIbHUKOB TaKK€ P PEUICHUHU PACUETHBIX 3a/1a4, 0COOEHHO BHICOKOT'O YPOBHS
CJIOHOCTH.

Llens kypca:
e [loaroroBka yuvammxcs k cagaue EI'D nmo xumumu.

o ®dopmupoBaHUe 0a30BBIX YMEHUMH, HEOOXOIUMBIX JIJIST TIPOIOJKEHUS
oOpazoBaHus U MPOoHEeCCUOHATHHOM eI TEIHHOCTH.

3agauu Kypca:
e [loBTOpPUTH, CUCTEMATU3UPOBATH U 0OOOIIUTH OCHOBHBIE TEOPETUUECKHUE
® BOIMPOCHI Kypca XUMUHU.
e Pa3BuTh yMEHHUS BBIACISTH TJIABHOE, YCTAHABIMBATH MPUYUHHO-
® CJICJICTBEHHBIE CBS3HU, B3AUMOCBSI3U COCTaBa, CTPOSHUS M CBOMCTB BEIIIECTB.
o CdhopMupoBaTh YMEHHS MTPAKTHUYECKU MPUMEHSTh MMOJTYUYCHHBIC 3HAHUS.

o CdopmupoBaTh yMeHHUS PabOTATh C PA3IMYHBIMU THUIIAMHU TECTOBBIX



BaﬂaHHﬁ, 3aIT0JIHATH OJIAaHKU OTBCTOB, IINIAHUPOBATb BPCMA pa6OTI>I HalJ
pa3IMIHBIMHA YaCTAMH 3K3aMCHaA.



COJEPKXAHUE OBYYEHUA

CTpyKTypa KOHTPOJbHO-U3MEpUTENbHBIX MaTeprasioB EI'D o xumuu (1 gac).
Crnemndukanus EI'D mo xumun 2023 r. [Tnan sx3amenanronHoi padotsr EI'D mo
xumun 2023 r. (IIPUJIOXKEHMUE « cnenudukaiun). Konudukatop snemMeHTOB
coaepxkanus o xumuu 11 coctapieHuss KMUMos EI'D 2023 r. KontposabsHo-
HU3MEpUTEIbHbIE MaTepuabl o XxuMuu 2022 1. (aHaJIM3 TUITUYHBIX OIIHOOK).

Tema 1. Teopernueckue oCHOBbI xuMuu. O0mas xumus (8 4acon)

1.1. XuMH4UeCcKHil 31EMEHT

CoBpeMeHHbIE IPEACTaBICHUS O CTpoeHUU aToMa. CTpOEHUE JIEKTPOHHBIX
000JI0YEK aTOMOB JIEMEHTOB TMEPBBIX YETHIPEX MEPUOJIOB: S-, P- U d-327I€MEHTHI.
OnexTpoHHas KoHpuUrypanus aroma. OCHOBHOE U BO30YX JICHHOE COCTOSIHHUE
aTOMOB.

[leproauyecknil 3aKOH U IEPUOJINYECKAsE CUCTEMA XUMUYECKUX 31eMeHTOB J[. 1.
MenaeneeBa. Pagqnycbl aTOMOB, UX MIEPUOINYECKUE U3MEHEHUS B CUCTEME
XUMHUUYECKUX JIEMEHTOB. 3aKOHOMEPHOCTH U3MEHEHUSI XUMUYECKUX CBOMCTB
AJIEMEHTOB U UX COEIUHEHM Mo nepuojaM u rpymmnam. [lonstue o
PaINOaKTUBHOCTH.

1.2. XuMuueckas cBs3b U CTPOCHUE BEILIECTBA

KoBanenTHas xumudeckas CBsi3b, €€ Pa3HOBUIHOCTH (TTOJISIPHAS U HETIOJSIpHAS ),
MEeXaHU3MbI 00pa30BaHUs. XapaKTePUCTUKHU KOBAJICHTHON CBSI3U (JINTMHA U
sHeprus cBsi3u). MonHas cBsi3b. MeTamdeckas cBsizb. BogopoHas CBs3b.
DIIeKTPOOTPULIATENIbHOCTh. CTENEeHb OKUCICHUS U BAJICHTHOCTh XUMUYECKUX
aJIeMEeHTOB. BeriecTBa MOJIEKYJIIPHOTO U HEMOJIEKYJISIPHOTO CTPOCHHS.
3aBUCUMOCTh CBOMCTB BEIIECTB OT OCOOCHHOCTEN UX KPUCTAJIMYECKON PEIIETKH.
1.3. XumMuueckue peakiuu

1.3.1. Xumuueckasi KHHETUKA

Knaccudukanusa xumudeckux peakiuii. TemnoBoit 3¢ hekT XuMUIecKon peakiiuu.
Tepmoxumuyeckue ypaBHeHUsA. CKOPOCTh pEaKLUH, €€ 3aBUCUMOCTb OT
paznuuHbIX (hakTopoB. OOpaTUMBIE U HEOOPATHUMBIE XUMUYECKUE PEAKIIUU.
Xumudeckoe paBHoBecue. CMenieHne XuMUIeCKOTO PaBHOBECHS IO ICUCTBHUEM
pa3nuyHbIX (AKTOPOB.

1.3.2. Teopus 3NEKTPOJIUTUYECKON AUCCOLUALINH

DNEKTpOIUTHYECKAs! JUCCOIUALINS SJIEKTPOJIUTOB B BOJAHBIX pacTBOpax. CUIbHbIE
U ca0ble SNIeKTPOIHTHI. Peakiiu HOHHOTO 0OMeHa. XapaKTepHbIE XUMHUUYECKHE
CBOMCTBA OKCUJIOB: OCHOBHBIX, aM(OTEPHBIX, KUCIOTHBIX. XapaKTEPHbIE
XUMHUYECKHE CBOMCTBA OCHOBaHUH M aM(OTEPHBIX THIPOKCUIOB. XapaKTepHbIE



XUMUYECKUE CBOMCTBA KUCIIOT. XapaKTEPUCTHUKA OCHOBHBIX KIJIACCOB
HEOPTaHUYECKUX COCAUHEHUN C MO3UIUU TEOPUU AIEKTPOTUTHIECKON
nuccouuanuu (TO/]). XapakTepHble XUMHUYECKUE CBOMCTBA COJICH: CPEIHUX,
KHCJIBIX, OCHOBHBIX; KOMILJIEKCHBIX (Ha MMPUMEpPE COSTUHECHUMN ATFOMUHUS U
uuHka). ['maponus coneit. Cpena BOJHBIX paCTBOPOB: KHCIasl, HEUTpaibHas,
nienoyHasi. Bogopoausiit nokasarens (pH). Muaukaropsl. Onpenenenue
XapakTepa cpeabl BOJIHBIX pACTBOPOB BELIECTB.

1.3.3. OKUCIUTENBHO-BOCCTAHOBUTEIBHBIC PEAKIINH.

Peakuiun OKUCIUTEILHO-BOCCTAHOBUTEIIbHBIC, UX Kilaccudukaius Kopposus
METAJIJIOB U CIIOCOOBI 3aIIUTHI OT HEE. DIIEKTPOJIU3 PACIIIIABOB U PACTBOPOB
(cosei, menoueit, kucior). Peakuuu, moaTBepKIaI0IIME B3aUMOCBSI3b Pa3IMUHbBIX
KJIACCOB HEOPTaHUYECKUX COCIMHEHUM.

1.4. PeuieHne TpeHUPOBOYHBIX 3a7a4 10 TeMme: « TeopeTnueckue OCHOBBI

xumun. O6mas xumusi»» (1o matepuanam KMMos EI'9J)

BrIuncieHne Macchl paCTBOPEHHOTO BEILIECTBA, COJIEPHKALIETOCS B ONIPEACICHHOM
Macce pacTBOpa ¢ U3BECTHOU MaccoBOM AoJiel. PacueTsl: 00bEMHBIX OTHOIIEHUM
ra3oB IPU XUMHUUYECKUX peakiusix. PacueTsl: TemioBoro 3gdexra peakiuu.
PacueTsl: MaccoBoi 1011 (MAacChl) XUMHYECKOTO COCTMHEHHS B CMECH.
Hanucanue ypaBHEHU OKUCIUTENBHO-BOCCTAHOBUTEIBHBIX PEAKIINN,
paccTaHoBKa KO3 (GUIIMEHTOB METO0M JICKTPOHHOr0 OaraHca.

Tema 2. Heopranuueckasi xumus (10 yacon)

2.1. XapakTepucTruKa METAJUIOB IJIaBHBIX MOATPYIIT U UX COCTUHEHUN

OO01mast xapakTepucTiKa MeTasuioB riaBHbeIX noarpymnm -1 rpynmn B ¢Bs3u ¢ ux
TMOJIOKEHUEM B MIEPUOIUYECKON CUCTEME XUMUYECKUX dieMeHToB /. 1.
MenpeneeBa 1 0COOEHHOCTH CTPOCHUSI X aTOMOB. XapaKTepHbIE XUMUUECKUE
CBOMCTBA IPOCTHIX BEIIECTB U COCIMHEHUN METAIIJIOB - IIEJIOYHBIX,
HIEJIOYHO3EMETIbHBIX, aJTFOMAHMUSL.

2.2. XapaKTepuCTUKa HEMETAJJIOB TJIABHBIX MOATPYIII U UX COCAUHEHUN

OO61ast xapakTepucTHKa HeMeTauioB maBHbIX noarpymnmn [V-VII rpynmn B cBsizu ¢
MX TOJIO)KEHUEM B TIEPUOANYECKON CUCTEME XUMHUYECKUX dJieMeHTOB [ 1.
MenpeneeBa 1 0COOEHHOCTSAMH CTPOSHHSI UX aTOMOB. XapaKTEpHbIE XUMUYECKHE
CBOWCTBA MPOCTBIX BELIECTB U COEAMHEHUN HEMETAJUIOB - BOJAOPO/a, FaJOr€HOB,
KHCIIOPOJa, Cephl, a30T1a, hochopa, yriepoaa, KpEMHUS.

2.3. XapaKTepuCTUKa NEPEXOTHBIX JIEMEHTOB U UX COCTUHEHUI
XapakTepUCTHKA NEPEXOIHBIX JIEMEHTOB — MEU, IMHKA, XpPOMa, KEJe3a 10 UX
IIOJIOKEHHUIO B IEPUOANYECKON CUCTEME XMMUYECKUX d1eMeHTOB J1.1.
MenpeneeBa 1 0COOEHHOCTSM CTPOCHHS MX aTOMOB. XapaKTEepPHbIE XUMUYECKHE



CBOMCTBA MPOCTHIX BEUIECTB U COCTMHEHUH NIEPEXOIHBIX METAIJIOB — MEAU, LINHKA,
XpoMa, KeJesa.

2.4. Penienrie TpeHUPOBOUYHBIX 33j1a4 10 Teme: «Heopranudeckast xumus» (1o
matepuanam KHMog EI'D)

Pacuetsi: Macchl (00beMa, KOIMYECTBA BEIIECTBA) MPOAYKTA PEAKIIMH, €CITU OJTHO
13 BEUIECTB JIaHO B BUJE PACTBOPA C ONPEAEIEHHON MacCOBOM J10JIEN
pPacTBOPEHHOTO BeliecTBa. PacueTsl: MaccoBOM M 00bEMHOM JJ0JIM BBIXOJa
MPOAYKTa PEAKINH OT TEOPETUYECKH BO3MOKHOI0. PacueTsl: MaccoBOM 40N
(Macchl) XMMUYECKOTO coelMHEeHus B cMecH. Onpenenenne pH cpensl pacTBopom
couied. ['eHeTnueckas CBs3b MEXKIAY OCHOBHBIMM KJIACCAMHM HEOPTAaHUYECKUX
coenuHeHnil. KauecTBeHHbIE peakliMi Ha HEOPraHWYECKHUE BEIIECTBA U HOHBI.

Tema 3. Oprannueckas xumus (10 yacoB)

3.1. YrneBomopoasl

Teopus cTpoeHMsI OPraHUYECKUX COEAUHEHUN. M30MepHst — CTpYKTypHas U
MPOCTPAHCTBEHHAA. [ OMOJIOTH ¥ TOMOJIOTUYECKUN PSII.

Tunel cBsi3eil B MOJIEKYJIaX OpraHUYECKHUX BelecTB. | mOpuan3anus aToMHbIX
opOutanei yriepoaa. Pagukan. @yukimonansHas rpynna. Knaccudukamus u
HOMEHKJIaTypa OpraHUYECKUX COEINHEHU.

XapakTepHble XUMHYECKHE CBOWCTBA YIVIEBOJOPOAOB: AJIKAHOB, LINKJIOAJIKAHOB,
QJIKEHOB, INCHOB, AJIKUHOB. I IprpoHBIE NCTOYHUKH YTIEBOAOPOIOB, UX
nepepadoTKa.

MexaHn3MBbl peakunii NPUCOEIUHEHUS B Opranndeckor xumuu. [Ipasuino B.B.
MapkoBHUKOBa, paBuiIo 3aiineBa A.M.

XapakTepHble XUMUYECKHE CBOMCTBA apOMaTUYECKUX YIJIEBOIOPOJOB: OEH30I1a U
TostyoJia. MexaHU3Mbl peakiuil JIeKTPO(OUIBLHOTO 3aMEIICHHS B OPraHUYECKUX
peakuusIX.

BbICOKOMOJIEKYJISIpHBIE COEAMHEHUS. Peakiiny noaumepu3anuy u
nosinkoHieHcauud. [lonmumepsl. [lnacTtMaccehl, BOJIOKHA, KAyYyKH.

3.2. Kucnopoacoaep:xamnme opraHuueckue CoOeIMHEHUS

XapakTepHble XUMUYECKHE CBOWCTBA MPEJEIbHBIX OJJTHOATOMHBIX U
MHOT'OaTOMHBIX

CIUPTOB, (heHosa. XapaKTepHble XUMHUUECKUE CBOMCTBA aJIbJIETUIO0B, PEACIbHBIX
KapOOHOBBIX KUCIIOT, CJIOKHBIX 3pUPOB. bruonornyecku BaxXHbIE BEIIECTBA:
YTJIEBOBI

(MOHOCaxapu/ibl, Ucaxapyibl, Moarucaxapuisl). Peakuuu, moaTBepKIar0Iue
B3aMMOCBS3b YIJIEBOJOPOJAOB U KUCIOPOACOIECPHKAIUX OPraHUYECKUX
COEJIMHEHUMH.



Opranuueckue CoeMHEHUS, COJIepKalllie HECKOIbKO (DYHKIIMOHATBHBIX.
Oco0EHHOCTH XUMHYECKUX CBOWCTB.

3.3. A3oTcoaepkaiye OpraHnIeCcKue COSTMHEHUS M OMOJIOTHIECKH Ba)KHBIC
OpraHUYECKUE BEIIECTBA

XapakTepHble XUMUUYECKHE CBOMCTBA a30TCOJAEPIKAIIUX OPTaHUYECKUX
COEJIMHEHUI: AMHUHOB U aMMHOKHCIJIOT. BHOJIOrnuecku BaXKHbIE€ BEIIECTBA: KHUPHI,
OeJIKY, HyKJIEMHOBbIE KUCTOTHI. ['opMoHbl. DepMeHThl. MeTanoprannieckue
COCJIMHEHHSI.

3.4. Pemmenne mpakTHUECKUX 3a/1a4 10 TeMme: «Opranndeckast XuMmus (1o
matepuanam KHMog EI'9)

HaxoxaeHnue MoiexyasipHOil hopMyJibl BelllecTBa. [ 'eHeTH4ecKast CBs3b MEKIY
HEOPTraHWYECKUMHU U OPTaHUYECKUMHU BEIIeCTBaMU. [ 'eHeTHYecKast CBSI3b MEXKY
OCHOBHBIMH KJIaCCAaMU HEOPTraHUYECKUX BellecTB. KauecTBeHHbIE peakiuy Ha
HEKOTOPbIE KJIACChI OPTraHUYECKUX COCTMHEHUM (aJIKEHBI, aJIKaHbl, CIIUPTHI,
aJbJIETUIbl, KAPOOHOBBIE KUCIOTHI, yTIEBObI, Oenku). Unentudukarms
OPraHUYECKUX COCAUHCHUH.

Tema 4. O00011eHME ¥ IOBTOPEHUE MaTepuaJia Kypca xumuu (4 yaca)
OcCHOBHBIC TTOHATHUA U 3aKOHBI XUMUH. [lepuoanueckuii 3akon JI.1M1.Menzaeneena u
ero (u3ndecKkuii CMbIC. Teopus CTpOCHUSI OpraHUYeCcKuX BemecTs A.M.
BbyTnepoBa 1 0COOEHHOCTH OPraHUYECKUX coeAMHEHU. OKUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIE PEAKLIMU B HEOPTAHUYECKON U OPTAHUYECKON XUMHUH.
['eHeTnyeckast CBSI3b MEXKIAY HEOPTAHMYECKUMH U OPTaHUYECKUMH COEAUHECHUSIMH.
DKCIEPUMEHTAJIbHBIE OCHOBBI OPTraHUYECKON U HEOPTaHUYECKOW XUMUMU.

PaboTa ¢ KOHTpPOJIbHO-U3MepUTENbHBIMU MaTepuanamMu EI'D no xumuu.
NTtoroBsiii KOHTpOJIb B hopme EI'D.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHS ITPOI'PAMMBI 110
XUMHUHN HA YPOBHE YIJUYBJIEHHOM YPOBHE CPEJIHEI'O
OBHIEI'O OBPA30BAHUA

B pe3ynbraTte mpoXoKIeHUs MPOrpaMMbl SJIEKTUBHOTO Kypca:

Yyamumecs JT0JKHBI

3Hath / [loHnMaTh:

Baxuelimnune XuMruueckue IMOHSITHUS:

[] BBISIBJISITh XapaKTEPHbIC MPU3HAKU MMOHATHN: BEIIECTBO, XUMUYECKUHN JIEMEHT,
aToM,

MOJIEKYJIa, OTHOCUTEIbHBIE ATOMHBIE U MOJIEKYJISIPHBIE MAacChl, MOH, U30TOIIbI,
XMMHUYECKAS CBA3b, JICKTPOOTPULIATEIBHOCTD, BAJICHTHOCTD, CTEIIEHb OKUCIICHUS,
MOJIb, MOJISIpPHASI Macca, MOJISIPHBIN 00beM, BEIIECTBA MOJICKYJIIPHOTO U
HEMOJIEKYJISIPHOTO CTPOECHUSI, PACTBOPBI, SJIEKTPOIUTHI U HEIJICKTPOJIUTHI,
BJICKTPOJIUTHYECKAS] JUCCOLUALMS, TUIPOJIN3, OKUCIUTENb U BOCCTAHOBUTEIIb,
OKHCJICHUE W BOCCTAHOBJIEHUE, SJIEKTPOJIN3, CKOPOCTh XUMUYECKON PEAKIUH,
XUMHUUYECKOE paBHOBECHE, TEIIOBOM d(PPEKT peakiinu, yriepoHbIi CKeIeT,
(GbyHKIIMOHATBHAS TPYINa, U30MEPHUs U TOMOJIOTHUS, CTPYKTypHas 1
MPOCTPAHCTBEHHAS] U30MEPUS, OCHOBHBIEC THUIIbI PEAKIIUN B HEOPTraHUYECKON U
OPraHUYECKON XUMUHU;

[] BBISIBISATH B3aMMOCBSI3Y MOHSATUM, UCIIOJIb30BaTh BAXKHECUIIINME XUMUYCCKHUE
MOHSITHS

JJ1s1 OOBSICHEHUS OTJEIbHBIX (PAKTOB U SIBJICHUIA;

(] IpUHAIE)KHOCTh BEIIECTB K PA3JIMYHBIM KJIACCAM HEOPTaHUYECKUX
COCIUHECHUM,

] roMoJ10TH, U30MEPHI;

] XUMUYECKHE PEAKIIUU B OPTAaHUYECCKON XUMHUHU.

OCHOBHBIE 3aKOHBI U TEOPUH XUMUH:

[] IpUMEHSTh OCHOBHBIE MOJIOKEHUSI XUMUYECKUX TCOpHH (CTPOSHHUS aToMa,
XAMHUYECKOU CBSI3H, DJIEKTPOJIUTUYECKON TUCCOLIMALINU, KUCIIOT U OCHOBAaHUM,
CTPOCHUSI OPTaHUYECKUX COCTMHEHUN, XUMUYECKOM KHHETUKH) JJIsI aHAIN3a
CTPOCHUSA U CBOMCTB BELIECTB;

[J mouumars cmbica [lepuoanueckoro 3akoHa JI.J. MeHnaeneeBa u UCIIOJIb30BaATh
ero

JUTSI KAYECTBEHHOTO aHaIM3a M1 00OCHOBAHMSI OCHOBHBIX 3aKOHOMEPHOCTEH
CTPOEHUS

aTOMOB, CBOMCTB XMMHUYECKHX DJIEMEHTOB U UX COCJTUHCHUM.

BaxkxHenime BemecTsa 1 MaTepuabl:



) kmaccuuIupoBaTh HEOPraHUIECKHUE U OPraHUYECKHUE BEIleCTBa 10 BCEM
U3BECTHBIM

KJIaCCU(DUKAITMOHHBIM MTPU3HAKAM;

] 0OBSICHATH O0YCIIOBIEHHOCTH MPAKTHIECKOTO IPUMEHECHHS BEIIECTB X
COCTaBOM,

CTPOEHUEM U CBOMCTBAMU;

[] XapakTepu30BaTh MPAKTUUECKOE 3HAUYCHHE JJAHHOTO BEILIECTBA;

] 00BSACHATH 00IIIME CIIOCOOBI M MPUHITUITBI TIOJTyYeHUST HanbojIee BaXKHBIX
BEIIECTB.

VYMeTh:

Ha3bpiBaTh n3ydeHHBIE BEMIECTBA IO TPUBUATBHOW WIIM MEXTYHAPOIHOM
HOMEHKJIATYpE.

OnpenensTb/Ki1accuPpUIUPOBaTh:

[] BAJIECHTHOCTb, CTEIIEHb OKUCJIEHUSI XUMUYECKUX AJIEMEHTOB, 3apsi/ibl HOHOB;
[] B XUMHUYECKUX CBA3€M B COCMHEHUSAX U TUIT KPUCTATUIMUYECKON PENICTKH;
[] IpOCTPaHCTBEHHOE CTPOCHUE MOJIEKYT,;

[] XapakTep cpelibl BOJHBIX PACTBOPOB BEILIECTB;

] OKMCIIMTEIb U BOCCTAHOBUTEIIb;

(] mpUHAJIE)KHOCTD BEIIECTB K PA3JIMYHBIM KJIaCCaM HEOPTaHUYECKUX U
OPTaHUYECKUX COCIIMHCHUN;

[] TOMOJIOTH 1 U30MEPHI,;

[J XMMHUYECKHE PEaKIIMU B HEOPTaHMYECKON U OpraHuYeCKON XUMHH (110 BCEM
W3BECTHBIM KJIaCCU(UKAIIMOHHBIM MPU3HAKAM).

XapakTepu3oBaTh:

[)'s, p u d-anemenThl Mo ux nosoxenuto B [lepuoanueckoit cucreme J1.1.
Mengeneena;

] obmue XMMHUYeCKHEe CBOMCTBA IPOCTHIX BEIIECTB — METAJIOB M HEMETAIIIOB;
(] obmue XMMHUYeCKHe CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHMYECCKUX
COCJIMHEHUH, CBOMCTBA OTACIBHBIX MPEACTABUTEIICH ITUX KJIACCOB;

[] cTpo€HME U XUMUYECKHE CBOMCTBA N3YUYEHHBIX OPTraHUYECKUX COCIUHECHUM.
OOBACHATE:

[] 3aBUCUMOCTDH CBOMCTB XUMHUYECKHUX 3JIEMEHTOB 1 UX COCAMHCHHUN OT
noJioxkenus aneMmenTa B [lepuoanueckon cucreme [[.1. Mennaeneena;

[} mpupoy XUMHUYECKON CBA3U (MIOHHOM, KOBAaJEHTHOM, METaJUIMYECKOM,
BOJIOPOJTHOM );

[} 3aBUCHMOCTb CBOMCTB HEOPTAaHUYECKUX U OPTaHUYECKUX BEMIECTB OT UX
COCTaBa U CTPOECHUS;

) CYIIHOCTh U3YUYEHHBIX BUIOB XUMHYECKUX PEAKIUH (JIEKTPOJIUTHIECCKOMN



JUCCOIMAIIMN, HOHHOTO 00MEHA, OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX) U
COCTaBJISITh UX YPABHEHUS;

[ BIUsIHUE Pa3IMYHBIX (PAKTOPOB HA CKOPOCTh XUMHYECKON peakii 1 Ha
CMEIIIEHUE XUMUYECKOTO PABHOBECHSI.

Pewiars 3a1aum Ha:

[} BBIYMCIIEHHE MACChl pACTBOPEHHOT'O BEILIECTBA, COJIEPHKALIETOCS B
OIIPEICIIEHHON MacCe pacTBOpPA C U3BECTHOM MACCOBOM JIOJIEH;

[} pacyeTbl: 00bEMHBIX OTHOIIEHUI ra30B MPU XUMHUYECKUX PEAKIIUSIX;

[] pacueTbl: Macchl BEIIECTBA WU 00beMa Ta30B M0 U3BECTHOMY KOJUYECTBY
BEIIIECTBA, MACCE WU 00BEMY OJIHOTO M3 YYACTBYIOIIMX B PEAKIIMU BEIIECTB;

[} pacyeTsl: TEMIOBOro 3(pPexra peakuuu;

[} pacueTsl: Macchl (00beMa, KOJIMYECTBA BEIIECTBA) MTPOTYKTOB PEAKIIUH, €CIIU
OJIHO M3 BEIECTB JaHO B U30BITKE (MMEET MPUMECH);

[} pacueTsl: Macchl (00beMa, KOJIMYECTBA BEIIECTBA) MIPOIYKTA PEAKIIUHU, €CITH
OJIHO U3 BELIECTB JAaHO B BUJIC PACTBOPA C ONPEAECIEHHOW MAaCCOBOM J10JIEH
PacCTBOPEHHOIO BEILIECTBA;

] HaXOXJIeHNE MOJIEKYJIIPHON (DOPMYIIbI BEIIECTBA;

[] pacyeTsl: MacCOBOM MJIM 0OBEMHOMN JIOJIM BBIXOJA IPOIYKTA PEAKIIUU OT
TEOPETUYECKU BO3MOKHOT0;

[} pac4eTsl: MaccoBO# 10T (MAacChl) XUMHUUECKOTO COSMHEHUSI B CMECH;

[] cocTaBlIeHHE LENOYEK T€HETUYECKON CBSI3U XUMUUYECKUX COCTUHEHUN
(HeopraHuueckasi XMMHsI M1 OpPraHHYeCcKasi XUMHUS).

[ ucmoJib30BaTh MPUOOPETEHHBIE 3HAHUS U YMEHUSI B IPAKTUUECKOMN
JEATEIIbHOCTH U TIOBCEHEBHOM KU3HU JJIsl: OOBSICHEHUS] XUMUYECKUX SIBICHUMH,
MPOUCXOIAIINUX B MPUPOJIE, OBITY M Ha TPOU3BOJICTBE; ONPEICIECHUS] BOZMOKHOCTH
MPOTEKAHUSI XUMUUYECKUX MPEBPALICHUIN B PA3JIMYHBIX YCIOBUSAX U OLICHKHA UX
MOCIICICTBUI; YKOJOTUYECKH TPAMOTHOIO MOBECHUS B OKPYKAIOLIEH CpeEE;
OLICHKHU

BJIMSIHUSI XUMHAYECKOTO 3arps3HEHUS OKPYIKAIOIIEH Cpeabl HA OPraHU3M YeJIOBEKa
u

JIPYTHE )KUBBIE OPTaHU3MbI; 0€30MaCHOT0 OOPAIICHUS C TOPIOUUMH U TOKCUYHBIMU
BEIIIECTBAMU, JJAOOPATOPHBIM 000PYyA0BaHUEM; IPUTOTOBJICHUS PACTBOPOB
3aJlaHHOU

KOHIICHTpAIMH B OBITY M Ha MPOU3BOJICTBE; KPUTUUECKON OIIEHKH TOCTOBEPHOCTH
XUMUYECKON MHGOPMAIINH, IOCTYTAIONIEH U3 Pa3HbIX HCTOYHUKOB.

[

2. IInanupyemble BOCHUTATEIBHBIE PE3YJIHTATHI

[InaHupyemble pe3ynbTaTbl BOCIUTAHUS HALEJIEHbI HA IEPCIIEKTUBY PA3BUTHS U



CTaHOBJICHUSI INYHOCTH OOyyaroiierocs. Pe3ynbrarsl JOCTHKEHUS LT, pEeICHUs
3ama4

BOCITUTAHUS JaHBI B JOPME 1IEJIEBBIX OPHUECHTHPOB.

[{eneBble OpUEHTUPBI PE3YIHTATOB BOCIIUTAHUSAHA YPOBHE CPEHETO OOILETO
oOpazoBaHuUs

['paxmanckoe

OC03HaHHO BBIPAKAOIIUN CBOKO POCCHMCKYIO TPaXAAHCKYI0 UAEHTUYHOCTD B
COBPEMEHHOM MHUPOBOM COOOIIIECTBE.

Co3Harommii CBO€ €AMHCTBO ¢ HapoaoM Poccuu, ¢ PoccuiickuM rocy1apcTsom,
OTBETCTBEHHOCTH 34 PA3BUTHUE CTPAHBI.

[IposBnsironMiA TOTOBHOCTH K 3a1IUTe POIUHBL.

[TatpuoTnyeckoe

Bripaxxaromui CBO 3THOKYJIBTYPHYIO HIEHTUYHOCTb, IEMOHCTPUPYIOLIUN
MPUBEPKEHHOCTD K POJIHOM KyJIbTYpE Ha OCHOBE JIIOOBH K CBOEMY HapO1y, 3HAHUS
€ro

WMCTOPUH U KYJIBTYPBI.

Coznaromumii cedst maTpuOTOM CBOET0 Hapoja U Hapojia Poccuu B 1ieom.
[TposaBnsironuii 1€ITENLHOE LIECHHOCTHOE OTHOIIEHUE K UCTOPUUECKOMY U
KYJbTYPHOMY

HACJIEIUIO CBOETO U APYTUX HapoJ0B Poccuu, K HAlIMOHAJIBHBIM CUMBOJIAM,
Mpa3IHUKaM,

MaMSATHUKAM, TPaJULKAM HApOJI0B, IPOKUBAOIIMX B pOAHOM cTpaHe — Poccuu.
JlyXOBHO-HPAaBCTBEHHOE

[TposBasironMi MPUBEPKEHHOCTh TPATUIIMOHHBIM JTyXOBHO-HPABCTBEHHBIM
LIEHHOCTSIM,

KyJIbType Hapo1oB Poccuu.

JlelicTByOIMI M OLEHUBAIOIUN CBOE MOBEAEHUE U ITIOCTYIIKH, [IOBEACHUE U
MOCTYIIKU

JIPYTUX JIFOJEH C MO3ULUN TPAAULMOHHBIX POCCUMCKUX OyXOBHO-HPAaBCTBEHHBIX,
COLMOKYJIbTYPHBIX LIECHHOCTEW U HOPM C YYETOM OCO3HAHHUS MOCIEICTBUN
MOCTYIIKOB.

Co3Haromuii 1 AESATEIbHO BIPAXKAOIIMNA MOHUMAHUE IEHHOCTH KaX 01
YeJI0BEUECKOU

JUYHOCTH, CBOOOABI MUPOBO33PEHUYECKOTO BHIOOPA, CAMOOIIpEIeTICHMS,
OTHOWIEHUS K

PEJIUTUH U PEIMTHO3HOW NPUHAJIEKHOCTH YEJIOBEKA.

DCTETUYECKOE

3HAOINN U YBaXKaIOLUK XyI0KECTBEHHOE TBOPUYECTBO CBOETO HAPOA.



Kputnuecky o1leHMBAOIINUN U AEATEIIHLHO MPOSBIISIOMINN MTOHUMAHUE
SMOIIMOHAIBLHOTO

BO3JICHCTBUSI UICKYCCTBA, €r0 BIUSHUS Ha AYIIEBHOE COCTOSIHUE U TTOBEJICHUE
JIIOJICH.

Bripaxaromuii mIOHUMaHUE [IEHHOCTH OT€YECTBEHHOTO 1 MUPOBOTO

Xy J05KECTBEHHOTO

HaCJIeAUs, POJIM HAPOJAHBIX TPAAUIMNA U HAPOJHOTO TBOPUECTBA B UCKYCCTBE.
dusznyeckoe

[ToHnMaromuMii U BEIPaXarouid B TPAKTUYECKON AEATEIbHOCTH LIEHHOCTD KU3HH,
3I0pOBbS U 0€30MaCHOCTH, 3HAUCHUE JINUHBIX YCUJIUM B COXpPAHEHUH U
YKPEIUICHUH

CBOETO 3/I0POBbS, 3/I0POBbS JIPYTHUX JIFOJCH.

Bripaxkaromuiit Ha IpaKTHKE YCTAaHOBKY Ha 3JI0POBBIM 00pa3 )KU3HHU, CTPEMIICHHE K
(bU3UIECKOMY CaMOCOBEPIIICHCTBOBAHUIO, COOJIFOAAIONINMA U MPOIaraHIupy oI
0e30macHbIii U 3I0POBBIN 00pa3 KU3ZHHU.

Cobmroaroniuii mpaBuiia JMYHON U 0OIIECTBEHHOM 0€301aCHOCTH, B TOM YHUCJIE
0e30MacHOro noBeAcHus B HUHGOPMAIIMOHHOM Cpejie.

TpynoBoe

YBaxkaromuii Tpya, pe3yJIbTaThl TPyAa, TPYAOBYIO COOCTBEHHOCTh, MaTEPHUATIbLHBIS
PECYpPCHI U CPEJICTBA CBOM M APYTHUX JIFOACH, TPYJI0BbIE U TPO(eCCHOHATIbHBIC
JIOCTUXKEHHUS CBOMX 3€MJISIKOB, UX COLIMAJIbHO 3HAYMMBIN BKJIaJl B Pa3BUTHUE CBOETO
MOCEJICHUS, Kpasi, CTPaHBI.

OpHeHTUPOBAaHHBIN HA OCO3HAHHBINA BBIOOP chephl TPY10BOH, MpodhecCHOHATBHOM
JIEATEIIBHOCTH B POCCUMCKOM OOIIIECTBE C YYETOM JIMUHBIX )KU3HEHHBIX IJIAHOB,
noTpeOHOCTEN CBOEH ceMbH, OOIIECTBA.

KOJIOTHYECKOE

Bripakaromuit 1 1eMOHCTpHUPYIOMUN cHhOPMUPOBAHHOCTD IKOJIOTUIECKOM
KYJbTYphI Ha

OCHOBE MOHUMAHUS BIMSHUS COLIMATBLHO-IPKOHOMHUYECKHX MPOIIECCOB Ha
OKPYkKaIOULYIO

MIPUPOJIHYIO CPEy.

[TpuMeHstomMi 3HaHUS COLIMATBHBIX U €CTECTBEHHBIX HAYK IS PEIICHUS 3a/1a4
50

OXpaHe OKPYKaIoIIe CpeJibl.

[To3HaBatenbHOE

JleaTelbHO BhIpaXaroInil MO3HABATEIbHBIE HHTEPECHI B PA3HBIX MPEAMETHBIX
001acTAX

C YU4E€TOM CBOMX CITIOCOOHOCTEH, TOCTHKECHUH.



O6nanaromuii mpeCTaBIeHUEM O HAyYHON KapTUHE MUpPa C YI4ETOM COBPEMEHHBIX
TOCTHKEHHUI HayKU U TEXHUKH, TOCTOBEPHOU HAy4YHOU MH(OPMALINU, OTKPBITHIX
MHPOBOU U OTEYECTBEHHOW HAYKHU.

Pa3BuBaromuii 1 IpUMEHSIONUN HaBbIKU HAOIIOICHUM, HAKOTIJICHUSI U
CUCTEMATU3ALNN

(aKTOB, OCMBICIICHHUS ONBITA B €CTECTBEHHOHAYYHOM U TYMaHUTAPHON 00JIacTsIX
MTO3HAHUS, UCCIEN0BATEIBCKON NESITENbHOCTH.



TEMATHYECKOE IINTAHUPOBAHUE

No HaumenoBan Kon- B Tom
n/ uepasienioB BO qucie
i U TEM yacoy [IpakTtuyeck ®opMbl paboThI
ue
3aHSATHUS
1 | CtpykTypa KOHTPOJIBHO- 1 - Jlexuus
U3MEPUTENBHBIX MaTeprasioB EI'D
MOXUMUH
2 | TeopeTudeckne OCHOBBI 8 4 Pa36op tectoB u 3amay EI'D,
xuMun. O011as XuMus COCTaBJICHHE
aJITOPUTMOBPEIICHUS.

3 | Heopranmdeckast Xxumusi. 10 6 Pa36op TecToB u 3a1au
EI'D,cocraBienue
aJIrOpUTMOB
pelIieHus.

4 | Opranuueckasi XuMus. 10 5 Pa3bop TectoB u 3a1au
EI'D,cocraBienue
aJIrOPUTMOB
pelIeHus.

5 | O6001IeHNE ¥ TOBTOPEHUE 3) 5 Pazbop tectoB u 3amay EI'D,

MaTtepuagakypca XUMUHU COCTaBJICHHE
aJITOPUTMOBPEIICHUS.




YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBSA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JIS1 YYHEHUKA
» Xumust, 10 xkmacc/ I'abpuensia O.C., OctpoymoB WU.I'., Cnankos C.A.,
AxmmonepHoe obuiectBo «M3narensctBo «lIpocBemenue»

» Xumus, 11 xmace/ I'abpuensia O.C., OctpoymoB WN.I'., Cnankos C.A.,
JIéskun A.H., Akumonepnoe odmectBo «M3aarensctBo «IIpocBerienne»

METOJIUYECKHUE MATEPHUAJIbI JJIS1 YUYUTEJIA

1. Xumus. 10 xnace. Yuebnuk: yriy0. ypoens (aBTopsl O. C. ['abpuenss,

N. T. Octpoymos, C. A. CnaakoB).

2. Meroanueckoe nocodue sl yYUTENs K 3aBEPIIEHHON PEeIMETHON

muuun yueonukoB O. C. 'abpuensina u ap. «Xumus. 10 kmacey, «XuMmusl.

11 knacey». Yriy06 néunsiii ypoBenb (aBTopsl O. C. ['abpuensn, U. I'. Octpo-
ymoB, C. A. Cnaakos).

3. Meroaunueckue noypounsie pekoMmenaanuu. 10 kinace. YriyOaéHHbIi ypo-
BeHb (aBTOpHl O. C. I'adpuensy, U. I'. Octpoymos, A. H. JIéekun, C. A. Cnan-
KOB).

4. Xumus. 11 knace. YueObnuk: yriay06. ypoens (aBTopsl O. C. ['abpuenss,
N.T. Octpoymos, A. H. JIékun, C. A. Cnaakos).

5. Meronuueckoe mocodue Jisi y9UTeNs K 3aBepIIEHHON MPEMETHON JTMHUN
yueoHukoB O. C. I'abpuensna u np. «Xumus. 10 xkmacey, «Xumus. 11 kmacey.
Yrinyonéunsiit ypoBenb (aBTopsl O. C. IN'abpuensn, U. I'. Octpoymos, C. A.
Crnaakos).

6. Metoauueckue noypouyHsie pekomenaanuu. 11 kmace. YrinyOnéuuslit ypo-
BeHb (aBTopbl O. C. I'abpuensH, U. I'. Octpoymos, A. H. JI€skun, C. A. Cnan-
KOB)

MU P®POBBIE OGPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HMHTEPHET

bu6mmorexa IJOK

POII
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