U
W rocyJIapcTBeHHOE OI0KeTHOE TpodeccrHoHambHOE 00pa30BaTEIbHOE YUPESIKICHHUE

\HKu MuT «YenssOMHCKUI TOCYNapCTBEHHBIN KOJUIEK HWHAYCTPUU IMUTAHUS U TOPTOBIM»
W JIOKYMEHT IIOJ[IIUCAH
3JIEKTPOHHOM IOJTIHACHIO
NTKUMuT

Cepruadukar: 0 6d ad eb 4b 02 20 dO ae b4
Bep Enena Ba.
HetictBurenen: ¢ 30.03.2021 mo 30.03.2026
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PACCMOTPEHA U COI'JTACOBAHA [Ipuka3 Ha yTBepKIAECHUE
Ha 3acenanuu [THK Ne 661 ot 01.09.2021
[Tpotokon Nel ot 01 centsiops 2021 rona

[Ipencenarens Xycannosa A.P.

PexBU3UTHI HOPMATUBHBIX aKTOB OTPAXKAIOIIUX H3MEHEHHS U IOTIOTHEHHUSI, BHOCHMBIEC B
CTPYKTYDY, COAiepKaHHe U KOMIOHEHThI 00pa30BaTeIbHON IPOrPaMMBI

2021-2022 2022-2023 2023-2024 2024-2025
Ne npukasa, ITpuxaz Ne 661 IIpukaz Ne IIpukaz Ne IIpukasz Ne
nara Ot 01.09.21 Ot Ot Ot

Pabouas mporpamma ydeOHOro mnpeamera paspaboTana Ha ocHoBe DenepaibHOrO
rocyaapcTBeHHOTO oOpaszoBatenpHOro crangapra (PI'OC) cpemanero obmero oOpa3oBaHWs,
YTBEP)KJACHHOTO IMpHKa3oM MuHucTepcTBa oOpazoBanus W Hayku P® 17.05.2012 Ne 413, B
COOTBETCTBUU ¢ PekoMeHAausIMH IO OpraHU3alMy MOMyYeHusl CpeAHero oOuiero oopazoBaHus
B TIpeziesiaXx OCBOCHUS 00pa30BaTENbHBIX MPOTPAMM CpPEIHET0 NMPpo(dhecCHOHaNBHOTO 00pa3oBaHus
Ha 0a3e oOCHOBHOro oOmero oOpa3oBaHuss C ydeToM TpeOoBanmii DenepanbHBIX
TOCYJAapCTBEHHBIX ~ 00pa3oBaTelbHBIX  CTAHAAPTOB U  IOJNyyaeMod mpodeccud  WiH
CIEIUATILHOCTH  CpelHero mpodeccuoHaabHOTO oOpazoBaHusi (muceMo JlemaprameHnTta
rOCYJapCTBEHHON MOJHMTUKUA B cdepe NmoaroToBku padouux kaapoB u IO MunoOpHayku
Poccun ot 17.03.2015 Ne 06-259) u mpumepHO#l TiporpamMmbl 001ieo0pa3oBaTeIbHON YIeOHOH
JUCHMIUIMHBL  «XHUMUSD» A Npo(ecCHOHANBHBIX — 00pa3oBaTelbHBIX  OpraHU3aluil,
pexoMenioBanHoi ®I'AY OUPO.

VY4eOusiif npeamer «OCHOBHBIE BOIIPOCHI XUMUUY BBOJUTCS Ha YPOBHE CPEIHETO OOIIETO
o0Opa3oBaHusl B KauecTBe MNpOoQMIbHOM npeameTrHoi obnactu «EcTecTBeHHBIE HayKH» Ha
yriayOJIeHHOM ypOBHE, Mpu3BaHHas CQPOPMHUPOBATH ECTECTBEHHO-HAYYHYI0 TIPAaMOTHOCTD,
HEOOXOUMYIO JUIsI TIOBCETHEBHOW M MPO(ECCHOHATBHON NEATENIPHOCTH BHE €CTECTBEHHO-
HAy4YHOU 00JIaCcTH, HABBIKOB 3/I0POBOT0 M 0€30MacHOr0 ISl YeIOBEKa U OKPYIKAIOLIeH ero cpeibl
o0pa3a XKHU3HH, Pa3BUTHUSA KPUTUYECKOTO MBIIIIJICHUS.

B coorBerctBun ¢ ®I'OC COO mnpeamer «OCHOBHBIE BOIMPOCHI XUMHUH» MOXKET
U3y4aThCsl Ha YIIIyOJIEeHHOM ypOBHE.

CocraBurens:
XapnamoBa Onbra BacunseBHa, npenonaBarens xumuu, ouongoruu ['BITOY «UT'KUITuT»
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1 OBIIIASI XAPAKTEPUCTUKA PABOYEM ITPOT'PAMMBI YYUEEHOI'O

INPEIMETA

1.1 ObsacTs NpuMeHeHus padoyeil NpOrpaMMsl

Pabouast mporpamma y4eOHOM mpenMeTa sIBISETCS 4acThi0 OCHOBHOM 00Opa3oBaTeIbHOM
nporpammsl B cootBeTcTBUU ¢ @PI'OC CIIO nu @I'OC COO
1.2 Mecro y4eOHOl IUCHMIUIMHBI B CTPYKType OCHOBHOH mNpodeccHOHAJIbHOI

oOpasoBaTesibHON mnporpammbl: [lpenmer «OCHOBHBIE BONPOCHI XHWMHHU» OTHOCHUTBCS K

npenMeTHoi obnactu "EcrecTBeHHBIE Hayku'" 0O0IIe00pa3oBaTenbHOrO IUKIA, (HOopMHpPYyEeMOro

U3  NpOdUIBHBIX

npodeccuu/CrnenuanbHOCTH B
yri1yOJIeHHOM YpoBHE Ha 1.

MPECAMCTHBIX

obmacteit ¢  ydyerom  crneuuuku

paMKax eCTeCTBEHHOHAYYHOTrO MpoQuis,

1.3.1 Leas u muianupyembie pe3yJbTAThbl 0OCBOEHMSI MIPeAMeTa:

II0JIy4aeMOM
M3y4aercs Ha

JI. 04. MHPOBO33PEHHUE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO
c(OpMHPOBAHHOCTH pa3BUTHS HAYKH, 3HAUUMOCTU HAyKH, TOTOBHOCTb K Hay4Ho- | JI.04.1
MHUPOBO33PEHUS, TEXHHUYECKOMY TBOPUYECTBY
COOTBETCTBYIOIIETO BJIQJICHUE JOCTOBEPHOU MH(OpMAIIHE O TepeaOBhIX
COBPEMEHHOMY YPOBHIO | TOCTHIKECHUSAX M OTKPBITHSIX MUPOBOH M OTEYECTBEHHOMN
pa3BUTHUS HAYKU H HAYKH
00IIIECTBEHHON
MPAKTUKH, OCHOBAaHHOTO
Ha UaJIOTe KYJIbTYyp, a JI.04.3
TaKXe Pa3InYHbIX HOpM
00IIIECTBEHHOTO
CO3HaHMS, OCO3HAHHE
CBOETO MecCTa B
MOJIUKYJIBTYPHOM MUPE;
JI05. TOTOBHOCTD U CITOCOOHOCTH 00YYAIOMUXCSl K CAMOPA3BUTHIO
c(hOpMUPOBAHHOCTH ¥ CAMOBOCIIUTAHHIO B COOTBETCTBHH ¢ obOmedenopeueckumu | JI.0S.1
OCHOB CaMOpPa3BUTUS U | LIGHHOCTSIMH U HWJeajlaMU TPakJIaHCKOT0 o0IIecTBa
CaMOBOCITUTaHUS B TOTOBHOCTH K CaMOOOCITYKMBAaHUIO, BKITIOYasi O0yueHHUE U
COOTBETCTBUHU C BBINTOJIHEHHUE JIOMAITHUX 00s3aHHOCTEH JI.05.3
00I1e9eI0BeUeCKUMHU
HCHHOCTAMU 1 IOTPeGHOCTD TPYUTHCS, YBAKEHHE K TPy M JTIOIAM TPY/a,
ujacaaaMu TPYOBBIM JOCTHKEHHUSM, 10OPOCOBECTHOE, OTBETCTBEHHOE
TPaKIAHCKOTO ¥ TBOPUYECKOE OTHOIIECHUE K Pa3HBIM BHIAM TPY/IOBOI
00111eCcTBa; TOTOBHOCTD U eSATETbHOCTIL,
CIOCOOHOCTH K J1.05.4
CaMOCTOSTEIbHOM,
TBOPUYECKOH U
OTBETCTBEHHOU
JesITeNIbHOCTH,
JI 06.TonepanTHOE TOJICPAHTHOTO CO3HAHHS U TOBEJCHUS B IMOJUKYIHTYPHOM
CO3HaHHE U MOBEJIEHNE B | MUPE, TOTOBHOCTU U CIIOCOOHOCTH BECTHU JHAJIOT € Apyrumu | JI.06.3

[OJUKYJIBTYPHOM MHUPE,
TOTOBHOCTB U
CIIOCOOHOCTEH BECTH
JTHAJIOT C IPYTUMHU
JJFOABMHU, JOCTUI'aTh B
HEM B3aHMOIIOHHUMAaHU,

JIIOAbMH, IOCTHIaTh B HEM B3aHMOIIOHMMAHMSA, HAXOIUTH
001Ire 1eJu U COTPYAHUYATD JUISl X TOCTHKCHHUS;




COpr,Z[HI/I‘-IaTB JJI1 UX
JIOCTHIKEHMS,
CIIOCOOHOCTH

MIPOTHUBOCTOSTH
UICOJIOTHH
IKCTPEMH3MA,
HaIMOHAJIM3Ma,
KceHooOuu,
TACKPUMHUHALIAU 110
COIIMAJILHBIM,
pe.HI/II‘I/IOBHBIM,
PacoBbIM,
HalluOHAJIbHBIM
pU3HAKaM U IPYyTUM
HCTAaTUBHBIM
COIMATILHBIM SIBJICHHSIM;

HaXOIUTh OOIIHE LETN 1

JI 07 .HaBBIKU
COTPYAHHYECTBA CO
CBEPCTHUKAMH, TETHMHU
MJIQJIIIETO BO3pacTa,
B3POCJIBIMU B
00pa3oBaTeNbHOM,
00IIIECTBEHHO I10JIC3HOM,
y4eOHO-
HCCIIeI0BaTEIbCKOM,
MPOEKTHOM U APYTUX
BHJIaX JICSITCIBHOCTH;

pa3BUTHE KOMIIETEHIUN COTPYIHUYECTBA CO CBEPCTHUKAMU,
IEeTbMU MJIQIIIETO BO3pacTa, B3POCIBIMHU B
o0pa3oBaTeNbHON,  OOIIECTBEHHO  IOJIE3HOM,  y4eOHO-
HCCIIEIOBATENIbCKOM,  MPOEKTHOM W JAPYrUX  BHAAX
JCATCIIBHOCTHU.

JI1.07.1

JI 09.roroBHOCTH U
CIOCOOHOCTH K
00pa3oBaHMIO, B TOM
qHcie
camMo00pa3zoBaHuIo, HA
MPOTSKEHUH BCEH
KM3HH; CO3HATEIHHOE
OTHOLIICHUEC K
HETPEPHIBHOMY
00pa30BaHMIO KaK
YCJIOBUIO YCIIEITHOM
npodeccroHaNbHOMN 1
00IIIECTBEHHON
ACATCIIbHOCTH,

TOTOBHOCTh M CIIOCOOHOCTh K OOpa3OBaHWIO, B TOM YHCIIE
caM000pa30BaHuIO, HA MPOTSHKCHUH BCEH YKHU3HU;

JI.09.1

CO3HATEJIIbHOE OTHOIICHHE K HENPEephIBHOMY OOpa30BaHMIO

KaK  YCJIOBHIO  YCHEITHOW  TNpodecCHOHATBbHOH U
0OIIIECTBEHHOM I€STEILHOCTH,

J1.09.2

JI 11..npunstue u
peanu3anuio HEeHHOCTEN
3I0pPOBOTO U
6e3omacHoro obpasa
KHU3HH, TOTPEOHOCTH B
bu3nIecKOM
CaMOCOBEPILICHCTBOBAHH

HENpUATHE BPEIHBIX NPUBBIUEK: KypEHHs, YMOTpeOIeHus
aJIKOr0JIsl, HAPKOTUKOB.

JI.11.1




U, 3aHATHUSIX CIIOPTUBHO- | OLIyIIeHHE Oe30MacHOCTH U IMCUXOJOTHYecKoro komdopra,
0310POBUTEIBHON UH(POPMALIMOHHOM 6€30MacCHOCTH
JEATEIbHOCTBIO,
HEIPUSATUE BPEIHBIX JI.11.2
IIPUBBIYEK: KYpEHUS,
ynoTpeOsieHus
AJIKOTr'0JIsl, HAPKOTHUKOB;
JI 12..6epexHoe, NPUHATHE W peanus3alus LEHHOCTEW  37J0pOBOr0 U
OTBETCTBEHHOE U Oe3omacHOTO 0O0pa3a >XKHU3HU, OEpPEeKHOE, OTBETCTBEHHOE U
KOMIIETEHTHOE KOMIIETEHTHOE OTHOIICHHE K COOCTBEHHOMY (DM3UUYECKOMY H
OTHOILIEHUE K IICUXOJIOTUYECKOMY 3/10POBBIO;
¢buznyeckomy u
MICUXOJIOTHYECKOMY JIL12.1
3J10pOBbIO, KaK
COOCTBEHHOMY, TaK U
JOPYTUX JIIOJIEH, yMEHUE
OKa3bIBaTh IIEPBYIO
MIOMOUIb;
J HETEPIUMOE OTHOILIECHHE K JEHCTBUSM, IMPUHOCSIIMM BpE.
14.chopMUPOBAHHOCTh | OKOJIOTUHU; TPHOOPETEHUE OIBITa HSKOJIOTO-HANPaBICHHON
3KOJIOTHYECKOTO JEATEIIbHOCTH
MBILJIEHUS], TOHUMaHHUS
BIIMSIHUSL COLIMAJIBHO-
SKOHOMHUYECKUX JL14.1
IIPOLIECCOB Ha
COCTOSIHME IIPUPOJHOU U
COLMAJIBHOM CpPEJIbL;
npruoOpeTeHne onbITa
3KOJIOrO-HapaBJICHHOU
JEATEIIbHOCTH;
1.3.2 MeranpeaMeTHbIe pPe3yJIbTaThl
MeranpenmeTHbie VYHuBepcanbHbIe YdeOHbIC 1eHCTBHS
pe3yJIbTaThl Kon
Ymenue CaMOCTOSITEIIBHO OIPECIIATH LEIH, 33/1aBaTh MapaMeTpPhl U
camocmosnmenvro KPUTEPHH, 110 KOTOPBIM MOKHO OIIPEACINTD, YTO LEJIb JOCTUTHYTA, Yyl
onpeodenamo yeau -
desmensHocmu u OLICHUBATh BO3MOYKHBIC ITOCIICACTBHS JOCTHKCHUS TOCTABICHHOM
cocmagnamy naanw | LEJIU B IEATEIBHOCTH, COOCTBEHHOM )KU3HH U KU3HU OKPY KAFOIIHX Yvai1.2
Oeamensrocmu; JFOJICH, OCHOBBIBASCh HA COOOPKEHHUAX ITUKU U MOPAJIH;
camocmoamensno | CTaBUTh U (POPMYJIHPOBATH COOCTBEHHBIC 33/1a4U B 00pa30BaTeIbHON
ocyuiecmenanty, JEATEIBHOCTU U KU3HECHHBIX CUTYyaIUIX; YYA13
KOHmpoaupoeambs u
Koppexmuposams OLEHHBATE PECYPCEL, B TOM HHCIIE BpEMs U APYTHE HEMATEPUAIILHEIE | vy g 4
deRmenpHOCb; pecypchl, HeOOXOJMMBIE [UIS TOCTHKECHHSI HOCTABICHHOM IIeTIH;
UCRONIb3068amMb 6CE BBIOMPATH Iy Th TOCTHKEHU IIETH, ITIAHUPOBATH PEIICHNE
803MOJCHbIE PecypPChbl IIOCTaBJIECHHBIX 3aJa4, ONTUMU3UPYSI MaTepUaIbHbBIE U YYA 1.5
01 00CMUdICEHUS HeMaTepHuaabHbIE 3aTPATHI,
nocmasnennblx OpraHu30BbIBaTh YY) (HEKTUBHBII MOUCK PECYPCOB, HEOOXOAMMBIX IS VY16
heneu u peanusauuu JIOCTIYKEHHUSI TIOCTABIEHHOM IIEIH; )
11anos COTIOCTABJISATh MOJYYCHHBIN PE3YJIBTAT NESITEILHOCTH C
oesamenbHoCMU; .
Jp— HIOCTaBJICHHOM 3apaHee LEIbIO. VY17
ycneuinole
cmpamezuu 6




pas3iuunovlx

cumyayuax;
Ymenue OCYLIECTBIIATH JEJI0BYH0 KOMMYHHKAIUIO KaK CO CBEPCTHUKAMM, TaK
npoOyKmueno Y CO B3POCIBIMH (KaK BHYTpH 00pa30BaTeILHON OpraHU3aIuy, TaK |
06‘”“{””"” u 3a ee MpeenamMu), oaA0UpaTh MTapTHEPOB IS ACTOBOM Yya3ai
63aUMOOCHCMEO8AMY | 1o\ i\ vy KA HCXOAA U3 COOOPAKEHMIA Pe3yIbTATHBHOCTH
cf):zf; ZZ’ZZC; B3aMMOJCHCTBHS, a HE JIMYHBIX vchnaTHﬁ
dexmensrocmu, IIPU OCYILIECTBIEHUH IPYNIIOBOM pabOThl OBITh KaK PyKOBOAUTEINEM,
yuumvieams TaK ¥ WICHOM KOMaH/Ibl B PAa3HBIX POJISIX (TE€HEpaTop UAeH, KPUTHK, YYA3.2
nosuyuu opyzux WCIIOJTHUTENb, BHICTYNAIOIINN, SKCIEPT U T.A.);
YUaACmHUKOG KOOPAUHHUPOBATh U BBIIIOJIHATE PaObOTy B YCIIOBUAX PEATIbHOTO,
OeamenvHocmu, BUPTYaJIbHOTO U KOMOMHHPOBAHHOTO B3aUMOCHCTBUS; YYI3.3
Hppexmusno Pa3BEPHYTO, JOTUYHO U TOYHO HU3JIaraTh CBOIO TOUYKY 3pEHUS C
lg)tlzfgjelt:;’:;; WCTIONb30BaHUEM aJIcKBATHBIX (YCTHBIX M TUCbMEHHBIX ) SI3bIKOBBIX YYA34
CPEACTB;
pacno3HaBaTh KOH()IMKTOTEHHBIE CUTYAIMH M MPEI0TBPAIIATh
KOH(JIMKTHI 10 MX aKTUBHOM (ha3bl, BEICTPAUBATh JICIOBYIO U VY35
00pa3oBaTe’IbHyI0 KOMMYHHKALNIO, H30erast INIHOCTHBIX )
OIIEHOYHBIX CYXIEHUMN
Bnaoenue HagvIKAMU CaMOCTOSTEIILHO ONPENEIIATE LENH, 3a1aBaTh IApAMETPHI U YVI L1
nhosnaeamenvhou, KPUTCPHUH, IO KOTOPHIM MOXKHO OIIPEACIINTD, YTO 1[C/Ib JOCTUTHYTA, )
ucmeg::f,x;bcmﬁ CTaBUTH U (OPMYIHPOBATH COOCTBEHHBIE 3a/1a41 B 00pa30BaTeNbHON VY13
U npoexmuol JEATEIbHOCTH U KU3HECHHBIX CUTYyalUsIX;
desmenvrocmu, OLICHHBATH PECYPCEL, B TOM THCIIE BDEMS H APYTHE HEMATePHAILHEBIC VY14
HasviKamu pecypcsl, He00XO0AUMBIE JUIsL JOCTHXKEHUS TIOCTABICHHOM 11Ty,
paspewienus BBIOMPATH MyTh AOCTKEHUS LIENH, IJIAHUPOBATh PELICHUE
npoonem; MOCTABJICHHBIX 3aJ1a4, ONTUMU3HUPYs MaTCpUaIbHbIC U YYI 1.5
cnocoonocms u HeMaTepHasbHBIE 3aTPATHI;
COMOGHOCMY K OPraHM30BBIBATh >(()EKTUBHBIN TOUCK PECYPCOB, HEOOXOAUMBIX IS
CAMOCTOAMENLHOMY JOCTHKEHUS IOCTaBJIEHHOM LIemH; YYA1.6
ROUCKY Memo0oe
peutenusn COIIOCTABIIATH nonyquHbEﬁ pe3yabTaT AEATEIbHOCTH C VY17
HpaKmuiecKkux IIOCTABJICHHOM 3apaHCe ICIIbIO.
3a0a4, npumMeHeHuIo WCKaTh U HaXOJUTh 0000IIEHHBIE CTIOCOOBI PEIICHUS 3a/1a4, B TOM
Pasnutnbix Memooos YHCIIe, OCYLIECTBIIATh PA3BEPHY TN HHOOPMALMOHHBIA OKCK YV]2.1
fo3Hanu; CTaBHUThH HA €r0 OCHOBE HOBHIC (YIcOHBIC M MIO3HABATEIbHBIC) 3aa9H
KPUTUYECKH OLICHUBATH U MHTEPIIPETUPOBATH HH(OPMAIIHIO C pa3HBIX
MO3HLMI, pacno3HaBaTh U (PUKCHPOBATH NPOTUBOPEUHS B Yya2.2
MH()OPMALIMOHHBIX HCTOYHHUKAX
BBIXOJUTh 33 paMKH y4€OHOr0 IPEeAMETa U OCYILIECTBIATh
LIeJIeHAIIPaBJICHHBIN TOUCK BO3MOYKHOCTEH I ILIMPOKOro nepeHoca | YVY/ 2.5
CPEJICTB M CITOCOOOB JICHCTBHSI
IIPU OCYILIECTBIEHUH I'PYNIIOBOM pabOThl OBITh KaK PyKOBOAUTEINEM,
TaK ¥ WICHOM KOMaH/Ibl B PAa3HBIX POJISIX (TE€HEPaTOp UAeH, KPUTHK, YYA3.2
WCIIOJTHUTEND, BHICTYNAIOIINN, SKCIEPT U T.A.);
KOOPAMHHUPOBATh U BBIIIOJIHATE Pa0bOTy B YCIOBUAX PEATIbHOTO,
BUPTYaJIbHOT'O U KOMOMHHUPOBAaHHOI'O B3aUMOCHCTBYS; YYA3.3
Pa3BEPHYTO, JTOTUYHO U TOYHO HU3JIAraTh CBOX TOUKY 3PEHUS C
UCTIOJIb30BaHUEM aJIeKBAaTHBIX (YCTHBIX U IIMCbMEHHBIX) S3bIKOBBIX YY1 3.4
CPEACTB;
TI'omosnocmo u CaMOCTOSTEIILHO OIPEAEIIATh LENU, 3a1aBaTh IApaMeTPbl U
cnocobnocms K 3 KPUTEPHUH, IO KOTOPBIM MOXKHO OIIPEAEINUTD, YTO LIEJIbL TOCTUTHYTA, Yyall
CamocmoamesnbHol >
B — COIOCTABIIATH MOJIy4EHHBIN PE3YJIbTAT AESITEIBHOCTH C VYA LT

MOCTaBJICHHOM 3apaHEC NIECIIbIO.




nO3HAGAMENbHOT HCKaTh U HAXOIUTh 0000IIECHHBIC CIIOCOOBI PEIICHHUS 3a/1a4, B TOM
OesamensrHocmu, YHCIIe, OCYIIECTBIIATH Pa3BePHYTHIN HH(POPMALIMOHHBIHN ITOUCK U YV 2.1
671a0eHUe HAGLIKAMU | CTABHTHL HA €IO OCHOBE HOBBIE (yUeOHbIC U MO3HABATEIbHBIC) 3a1a4H
nonyuenusn
HeoOx00umoil KPUTHYECKH OLICHUBATh M MHTEPIIPETUPOBATH HHPOPMAILIHIO C Pa3HBIX
ungpopmayuu u3 MO3HULMI, pacno3HaBaTh U (PUKCHPOBATh NPOTUBOPEUHS B YYa2.2
crosapeu pasHolx HHGOPMAIMOHHBIX HCTOUHUKAX
munoe, ymenue HCIIOIB30BaTh PA3JINYHBIE MOJEIEHO-CXEMATHIECKUE CPEICTBA ISt
OpUEHmMUpoeamvcCsa 6 v o
IIPEACTABIICHUS CYIIECTBEHHBIX CBSA3EH U OTHOLIEHUH, a TAKKe YVI2.3
pa3iudHblx o *
MIPOTUBOPEYHIA, BBISBICHHBIX B HUH()OPMAIMOHHBIX UCTOYHHUKAX
UCMOYHUKaAX
ungopmayuu, Pa3BEpHYTO, JIOTUYHO U TOYHO M3JIaraTh CBOKO TOUKY 3PCHUS C
Kpumaecku WCTIONBb30BaHUEM aJIcKBATHBIX (YCTHBIX M TUCbMEHHBIX ) SI3bIKOBBIX
oyenugamy u
CPELCTB;
uHmepnpemuposams
YYa3.4
ungopmayuio,
nonyuaemyio u3
PaA3NTUYHBIX
UCMOYHUKOE6,
Ymenue CaMOCTOSTEIILHO OIPEAEIIATh LENH, 3a1aBaTh IApaMeTPbL U
ucnonvsosams KPUTEPUH, IO KOTOPEIM MOKHO ONPEACIUTD, YTO LEIb JOCTUTHYTA, YA LI
cpeocmea —
UHPOPMAUUOHHBIX U OLICHMBATh BO3MOJKHBIE ITIOCIIEACTBHS JOCTHKECHUS IIOCTaBICHHON
KOMMYHUKAUUOHHBIX OeJan B ACATCIIbHOCTH, CO6CTB€HHOﬁ JKU3HU U JKU3HU OKPYIKAIOIIUX yyll 1.2
mexnonozui (0anee - J0e!, OCHOBBIBAsICH HA COOOPAKEHUSX 3TUKU M MOPAJIH;
HKT) ¢ pewenuu "
KOZHUMUBHDIX, CTaBUTH U (OPMYIHPOBATH COOCTBEHHBIE 3a/1a41 B 00pa30BaTeNbHON VVI 13
KOMMYHUKAMUBHBIX JOCATCIIBHOCTH U )KU3HCHHBIX CUTYyallUAX; I[ -
wop z“”";“”“"””b’x OLICHUBATb PECYPCHI, B TOM YUCIIE BPEMs U JPYrUe HEMATEpUaIbHbIE VVI14
3aoau ¢ o
€CypChl, HEOOXOMMBIE AJIsl JOCTIKEHHS IOCTABICHHOM LEIH; :
cobniodenuem pecypeel, A JULA L LCIH,
mpebosanuii BBIOMpATH MyTh AOCTKEHUS LIENH, IJIAHUPOBATh PEIICHUE
IPZOHOMUKU, MOCTABJICHHBIX 3aJ1a4, ONTUMU3HUPYs MaTCpUaIbHbIC U YYA 1.5
mexHuKu HeMmaTepHuajbHbIE 3aTpaThl;
besonacnocmu, HCKATh M HAXOJUTh 0000IIEHHBIE CIIOCOOB! PEIIeHHUs 3a71a4, B TOM
2uzuensl, o <
YUCIIE, OCYLIECTBIATh PA3BEPHYTHIN HH(OPMALIMOHHBIN ITIOUCK U
pecypcocbepercenus, » ocyI P Iz Y e hopman ) yyvaa.i
npasoewix u CTaBUThb HA €0 OCHOBE HOBBIE (Y4COHBIE U [I03HABATEIIBHBIC) 3a4aUU
IMULECKUX HOPM, |« nUTHYECKH OLIEHUBATH U HHTEPIIPETUPOBATH MH(POPMAIIUIO C Pa3HbIX
H o
opm . MO3UIMIA, pacro3HaBaTh U (PUKCUPOBATH MPOTUBOPEUHS B YyJa2.2
uHgopmayuonnoit
UHQOPMAITMOHHBIX UCTOUYHHKAX
Oe3onacnocmu;
BBIXOJHUTH 32 pAMKH Y4e€OHOTO MPEAMETa U OCYLIECTBIATh
LIeJIeHaIIpaBJICHHBIN TONCK BO3MOKHOCTEN A ILIMPOKOTo MepeHoca YYJ2.5
CPEICTB M CIIOCOOOB JACHCTBHUS
BBICTpanBaTh HHAUBUAYAIBHYIO 00pa30BaTEIbHYIO TPAEKTOPHIO,
YUYHTBIBasE OTPAHUYEHHS CO CTOPOHBI IPYTUX YYACTHUKOB U YYI2.6
pECYpPCHBIE OTPaHUYCHUS;
MEHATH U yACPKUBATH PA3HBIC MO3UILIUH B I03HABATEIBHON vya2.7
NESTCILHOCTH :
OCYILECTBIIATH AEJI0BYH0 KOMMYHHKAIUIO KaK CO CBEPCTHUKAMMU, TaK
M CO B3POCIBIMH (KaK BHYTPU 00pa30BaTENbHON OpraHU3alliy, TaK 1
3a ee mpeaesiaMu), Ioa0NPaTh MapTHEPOB IS IETOBOM Yya3.a
KOMMYHHKAIIUU UCXOASI U3 COOOPaKEHUH pe3yIbTaTUBHOCTH
B3aMMOJCHCTBYS, a HE IMYHBIX CUMIATHH
KOOPJMHHUPOBATD U BBHIIIOJIHATH pa0OTy B YCIOBHSIX PEaTbHOTO,
BHPTYAIHHOTO M KOMOMHHPOBAHHOTO B3aUMO/ICHCTBYS, YYA3.3
Pa3sBEpPHYTO, JIOTUYHO U TOYHO HU3J1araTh CBOIO TOUYKY 3PEHHUS C
HCIIOJTH30BAHUEM aJCKBATHBIX (YCTHBIX M TMCHBMEHHBIX ) S3BIKOBBIX YYA3.4

CPEJICTB,;




Ymenue onpeoenamep

OpraHu30BBIBATh 3P (PEKTUBHBIN MOKCK PECypCOB, HEOOXOAUMBIX JUIS

HasHaueHue u JIOCTYDKCHHMS IIOCTABJICHHOU I1CIIH; YYA 1.6
dyukyuu pasnuunvix
couuansupix HaXOJUTh U MPUBOJUTH KPUTUUECKUE APTYMEHTHI B OTHOLLIEHUU
UHCIMUMYMOs; JEUCTBUU U CYXXIACHUU APYrOro; CIIOKOWHO U pa3yMHO OTHOCUTBCS K VY124
KPUTHUUYECKUM 3aMEYaHUSM B OTHOIIICHUH COOCTBEHHOTO CYKIACHHUS,
paccMaTpuBaTh X KaK Pecypc COOCTBEHHOTO Pa3BHUTHUS
OCYILIECTBIIATH JEI0BYI0 KOMMYHHUKAIUIO KaK CO CBEPCTHUKAMM, TaK
Y CO B3pOCIBIMHU (KaK BHYTpPH 00pa3oBaTeNbHON OpraHU3alliy, TaK H
3a ee MpeenamMu), oaA0UpaTh MTapTHEPOB IS ACTIOBOM YVYI3.1
KOMMYHHKAIIMHA UCXOJIS U3 COOOPKECHUN Pe3yIbTaTUBHOCTH
B3aUMOJICHCTBHUS, & HE IUYHBIX CUMIIATHH
Ymenue OLICHUBATh BO3MOKHBIE NIOCIEACTBUS JOCTHKEHUS IOCTABICHHON
camocmoamenbHo LIENIM B JE€ITENLHOCTH, COOCTBEHHOM KU3HH U )KU3HU OKpY Karomux YVai1.2
oueHueams u JIIOJICH, OCHOBBIBASCHh Ha COOOPAKCHHSIX dTUKH U MOPAJIH;
npuHuUmMamos ™
pewienus, CTaBUTH U (OPMYIIHPOBATH COOCTBEHHBIE 3aJ1a4M B 00pa30BaTEILHON YV 13
onpedensiouue JIEATENBHOCTHU U )KU3HEHHBIX CUTYaLUAX; :
cmpameciio OLICHUBATH PECYPCHI, B TOM YHCJIE BpEMsS U JIPyTHe HEMATepHAIIbHbIC
nosedenus, c pecypchl, HEOOXOUMBIC IJIs TOCTIKEHUS TIOCTABICHHOW TIEIIH; Yy 14
yuemom
2paAdNCOAHCKUX U OpraHu30BEIBATH 3P (PEKTUBHBIN IMOKCK PECypCOB, HEOOXOAUMBIX TS
Hpaecmeennblx JOCTHKEHHMS TIOCTaBJICHHOM LIENH; YV 1.6
yennocmeii;
KPUTHYECKH OLICHUBATH M MHTEPIIPETUPOBATH MH()OPMAIIHIO C pa3HBIX
MO3HLMHI, pacno3HaBaTh U (PUKCHPOBATH NPOTUBOPEUHS B YYa2.2
WH(GOPMAITMOHHBIX HCTOYHUKAX
HaXOJUTh U IPUBOJUTH KPUTUYECKHUE APTYMEHTHI B OTHOLICHUHT
JICUCTBUH U CYKIAEHUN JPYroro; CIIOKOMHO U pa3yMHO OTHOCHUTBCS K VY124
KPUTHUYECKUM 3aMEYaHUSIM B OTHOIIIEHUH COOCTBEHHOTO CYKIACHHUS,
paccMaTpuBaTh X KaK Pecypc COOCTBEHHOTO Pa3BHUTHUS
MEHATH U yACPKUBATH PA3HBIC TO3ULIUH B I03HABATEIBHON VY27
JEATENbHOCTH
OCYILIECTBIATH JEI0BYI0 KOMMYHHUKAIUIO KAK CO CBEPCTHUKAMM, TaK
Y CO B3POCIBIMHE (KaK BHYTPH 00pa30BaTEILHOW OpraHU3aIliY, TaK H
3a ee MpeaesiaMu), IoI0NPaTh MapTHEPOB IS IETOBOM yyas.i
KOMMYHHKAIIMHA UCXOJIS U3 COOOPKECHUN Pe3yIhbTaTUBHOCTH
B3aUMOJICUCTBUS, 4 HE TUYHBIX CUMIIATHH
Bnaoenue BBIOMPATH MyTh JOCT)KCHUS ENIH, TUNIAHUPOBATH PEIICHUE
A3BIKOGHIMU IIOCTABJICHHBIX 33124, ONTUMU3UPYsI MaT€pHUaIbHBIE 1 YVI1.5
cpedcmesamu - HeMaTepualbHbIE 3aTPaThl;
YMeHue ACHO,
HOZULHO 1L MOUHO HAXOIUTE H IPUEOIHTE KPUTHHECKHE GPIYMEHTE! B OTHOLICHHH
wILAZans Ce0I0 JIEUCTBUU U CYXXIACHUU APYroro; CIIOKOWHO U pa3yMHO OTHOCUTBCS K VY124
MOUKy 3penus, KPUTHUYECKUM 3aMEYaHUSIM B OTHOIIIEHUH COOCTBEHHOTO CYKIACHHUS,
UCNnOIb306aMYb paccMaTpuBaTh HX KaK Pecypc COOCTBEHHOTO Pa3BHUTHUS
adexeammvie MEHATH U yACPKUBATH PA3HBIC ITO3ULIUU B I03HABATEIBHON vya2.7
A3bIKOBbLIE cpe@cmsa; IEeATEIIbHOCTH .
pa3BEpPHYTO, JIOTUMHO U TOYHO HU3JaraTh CBOIO TOUYKY 3PEHHUS C
WCTIONb30BAaHMEM aJIeKBATHBIX (YCTHBIX M MMIChMEHHBIX ) S3BIKOBBIX YY1 3.4
CPEACTB;
pacro3HaBaTh KOHQIMKTOTCHHBIC CUTYAIIUH U TTPEI0TBPAIlaTh
KOH(JTUKTHI JI0 MX aKTUBHOU (ha3bl, BRICTPAUBATh JICIIOBYIO H VY35

00pa30BaTeIbHYI0 KOMMYHHUKAIINIO, M30€Tast THYHOCTHBIX
OIIEHOYHBIX CYXKICHUMN




Bnaoenue nasvixkamu
nO3HABAMENbHOU
pedhnexcuu kak
oco3nanus
cosepuiaemvlx
oelicmeuii u
MBICTTUMENIbHBIX
npoyeccos, ux
pe3yibmamos u
OCHOBAHUIL, ZPAHUY
C60€20 3HAHUA U
HEe3HAHUA, HOGBIX
HO3HABAMEIbHBIX
3a0ay u cpeocme ux
oocmudiceHu.

CaMOCTOATEIIbHO ONPEACIATE HCIIN, 3a1aBaTh IIapaMETPhl U
KpUTEpHH, 110 KOTOPBIM MOXKHO OIIPCACIINTD, YTO LCJIb JOCTUTHYTA,

YVI1.1

OLICHUBATh BO3MOXKHBIE MTOCIEACTBUS JOCTUKEHUS TOCTABICHHON
SN B ACSITETHLHOCTH, COOCTBEHHOM KU3HH U )KU3HHU OKPYKAFOIIUX
JI0/Iei, OCHOBBIBASICh HA COOOPaKEHUAX STUKH M MOPAIIH;

YV 1.2

OILICHUBATh PECYPCHI, B TOM YHUCJIE BpEeMsI U IPyrUe HeMaTepuaabHbIe
pecypchl, HEOOXOANUMBIC JUTS TOCTIKCHUS TIOCTABICHHON T1ETIH;

YV 1.4

COIIOCTAaBJIATH HOJIy‘-IeHHBIﬁ PE3yJIbTAT ACATCIBHOCTH C

MOCTaBJICHHOM 3apaHEC MCIIbIO.

YV 1.7

KPUTHYECKH OLICHUBATH M MHTEPIIPETUPOBATH MH()OPMAIIHIO C pa3HBIX
MO3UIINIA, pacro3HaBaTh U (PUKCUPOBATH MPOTUBOPCUHS B

I/IH(I)OpMaLII/IOHHBIX HCTOYHHKaX

YV]I2.2

BBIXO/IUTH 33 PAMKH y49eOHOTO TPEAMETa U OCYIIECTBISTh
IIeJICHAIIPaBIEHHBIA TTONCK BO3MOKHOCTEH /ISl IIUPOKOTO TEepeHoca

CPEJIICTB M CIIOCOOOB JICHCTBUS

YV 2.5

MCHSTH U YACPKNUBATH PA3HBIC MMO3ULIUU B IM03HABATCIILHOMN

JCATCIIBHOCTHU

YV 2.7

Pa3BEpHYTO, IOTUYHO U TOYHO HU3JIaraTb CBOIO TOUYKY 3pCHUS C
HCIIOJIB30BAHUEM aJJCKBATHBIX (YCTHI:IX n HI/ICBMCHHBIX) SI3BIKOBBIX

CPEJICTB;

YV 3.4

1.3.3 IIpeaMeTHBIE Pe3yJbTATHI

[Ipenmetnbie | BrimyckHuk Ha 6a30BOM BrinyckHuk Ha BrinmyckHuk Ha
pe3ynbTaThl YPOBHE Hay4YHUTCS: 0a30BOM ypOBHE yIiIyOJI€HHOM YPOBHE
MIOJIyYUT HAY4YUTCS:
BO3MO>XHOCTh
HAY4YUTBCS:
1.6 | chopmup [I1.06.6. | packpbIBaTh Ha M.n.6. | ywumoctpu [ILy.6. | packpbIBaTh Ha
‘L | opammocr |11 | mpumepax porns LLL | pogarp wa 11 | mpumepax pors
Tl XMMHH B npuMepax XMMWH B
IIpesIcTaB ¢dbopmupoBaHUU CTaHOBJIEH dbopmupoBaHUU
JIGHU O COBPEMEHHOM ue u COBPEMEHHO
MecTe Hay4YHOU KapTUHBI 9BOJIIOLUIO Hay4YHOU KapTHUHBI
XUMHH B MHUDPA U B OpraHuyec MHUpPa U B
COBpPEMEH MPAKTUYECKOU KO XHUMHUU MPAaKTUYECKOMN
HOH JEeSATEIBHOCTH KaK HayKH JESTEIIBHOCTH
Hay4HOUI YEJI0BEKA; Ha 4eJI0BEKa,
KapTUHE Pa3IUYHBIX B3aMMOCBS3b MEXKIY
MUDa; UCTOpHUYEC XUMHEH U ApyTUMU
ITOHMMAaH KHX 3TaIax €CTECTBEHHBIMU
ue poiu ee HayKaMH;
xumun B [I1.6.6. | 1eMOHCTpPUPOBATH passutus; [[Ly.6. | piumrocTpupoBaTh Ha
dopmupo |12 | ya npumepax 1.1.2 | ppumepax
BaHUU B3aUMOCBSI3b CTaHOBJICHUE H
Kpyrosop MEXK]y XUMUEN U 3BOJIIOLIUIO
a u JIPYTUMHA OpraHUYeCKON XMMUHU
byHKIMO €CTECTBEHHBIMU KaK HayKH Ha
HaJbHOU HayKaMH; pa3INnYHBIX
I'PaMOTHO HUCTOPUYECKHUX
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CTH JTanax ee pa3BUTHS;
YelioBeKa
TUTST
pelieHus
MpaKkThye
CKUX
3a/1a4;
1.6 | pragenue [[1.6.6. | packpwiBaTh Ha IL.n.6. | oObsicHsaTh [ILY.6. | ycraHaBIMBaTH

‘L | ocrosomo |121 | mpumepax 121 | ppupony u 121 | npuammo-

2 Jlararonm MOJIOKEHUSI TEOPUU Croco0bI CJIEJICTBEHHBIE CBSI3U
MU XUMHUYECKOTO o0Opa3oBaH MEX/1y CTPOCHHEM
XUMUYECK ctpoenust A.M. ust aTOMOB XMMUYECKHUX
MU bytneposa; XUMHUYECKO AJIEMEHTOB U
MOHATHUSAM i CBA3M: MEPUOANYECKUM
u, KOBaJICHTH M3MEHEHUEM CBOMCTB
TEOPUAMU oi XAMUYECKHUX
, (momnsipHO# 3JIEMEHTOB M MX
3aKOHAMM , COCIMHECHUI B
u HEMOJISIPHO COOTBETCTBHH C
3aKOHOME i), MOJI0KEHUEM
pHOCTAMU HMOHHOM, XUMHYECKHX
; MeTaInye 3JIEMEHTOB B
YBEPEHHO CKOM, MEPUOIUYECKOMN
e BOJIOPOJHO CUCTEME
M0JIb30Ba H—c
HUE LEIbI0
XUMHYECK orpezeneH
o ust
TEPMHUHOJ XUMHUYECKO
orue " 71
CUMBOJIUK AKTUBHOCT
Ol; 1 BEIIECTB;

1.6.6. | moHUMATh I.n.6. | ycranasmu [ILy.6. | ananm3upoBath
chopmup | 122 buznueckuit 1.2.2 | gary 122 | ¢ocras, CTPOCHHE U
OBaHHOCT CMBICT TeHEeTUYEeC CBOICTBA BEILECTB,
b IIepuonnueckoro KYIO CBSI3b MIPUMEHSAA
CUCTEMBI 3akoHa J[.1. MEXKTY IIOJI0KEHUS
3HAHUU MenneneeBa u Ha KJIacCaMU OCHOBHBIX
00 o0mmx €ro OCHOBE OpraHuyec XUMHYECKHUX TEOPHil:
XUMHYECK OOBSICHSITH KHX XUMHUYECKOTO
ux 3aBHCUMOCTh BEIIECTB CTPOEHUS
3aKOHOME CBOMCTB JU1st OpraHU4eCKHUX
PHOCTSIX, XUMHUYECKUX 000CHOBaH coenqnHeHnii A.M.
3aKOHaXx, 3JIEMEHTOB U ust Bytneposa, crpoenus
TEOPUSIX; 00pa3oBaHHBIX MPUHLIUIIN aToMa, XUMHUYECKOM
VMU BEILIECTB OT aIbHOMN CBSI3H,
3JIEKTPOHHOTO BO3MOXKHO ANEKTPOIIUTUYECKOM
CTPOEHHUSI AaTOMOB; CTH JUCCOIIAIIUU KUCTIOT
MOJTYy4YEeHUS Y OCHOBAaHUM;
opraHuyec YCTaHABIIMBATh
KHX MPUYUHHO-
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COCTMHEHU CIICJICTBEHHBIC CBSI3H
U MEK]ly CBOMCTBAMM
3aJIaHHOTO BEIIIECTBA U €r0
cocTaBa u COCTaBOM H
CTPOCHHUS; CTpOCHHEM
1.6.6. | 0OOBACHSITH ILy.6. | mpuMeHSTH MpaBuIIa
1.2.3 | npuaune 1.2.3 | cpcremarnueckoit
MHOT000pa3us MEXTyHApOIHOU
BEIIIECTB Ha OCHOBE HOMEHKJIATYPbI KaK
o0mux CpelICTBa pa3InueHUs
MpeJICTaBICHHUIA 00 U UACHTU(DUKAIIH
UX COCTaBe U BEIIECTB 110 UX
CTPOCHUH; COCTaBy M CTPOCHHUIO;
1.6.6. | mpUMEHSTH ILy.6. | cocraBiaTh
124 | npapua 1.2.4 | yjonexymspHbie u
CHCTEMaTHYECKOU CTPYKTYpPHBIC
MEXlyHapOIHON bopmybI
HOMEHKJIATYPhI KaK HEOPTaHUYECKUX U
CpeacTBa OpPraHUYECKUX
pa3nuyYeHHs U BEIIECTB KaK
uAcHTU(DUKAITIH HOCHTETEH
BEIIECTB 110 MX uHpOpMAIIHU O
COCTaBy H CTPOCHHH BEIECTBA,
CTPOEHHUIO; €ro CBOMCTBaX U
MPUHAIICKHOCTH K
OTIpeICIIECHHOMY
KJIACCY COECIMHEHUN
1.6.6. | cocTaByATH ILy.6. | OOBSCHITH IPUPOTY
1.2.5 | \jonexymsipHbIe U 1.2.5 |y criocoGer
CTPYKTYpHBIE oOpazoBaHHs
dhopMyIIbI XUMHYECKOH CBSI3U:
OPTraHUYECKHUX KOBAJIEHTHOM
BEIIECTB KaK (momnsipHOA,
HOCHUTEJICH HETIOJISIPHON ),
uHpOpMaLIUU O HMOHHOH,
CTPOEHUHU METAJTUYECKO,
BEILIECTBA, €r0 BOJIOPOJIHOM — €
CBOWCTBaxX U EJTBIO OTIPEICITICHUS
MPUHAICKHOCTH K XUMHYECKON
OTIpeIeICHHOMY AKTUBHOCTH BEUICCTB;
KJ1accy
1.6.6. | xapakTepu30BaTh ILy.6. | xapakTepu30BaTh
1.2.6 | oprannyeckue 1.2.6 | puspueckue
BEILECTBA 10 CBOMICTBA
COCTaBY, CTPOCHHUIO HEOPTaHUYECKUX U
Y CBOMCTBaM, OpraHNYeCKHUX
yCTaHABIUBATh BEIIECTB U
NPUIHHHO- yCTaHABJIUBATh
CIIEJICTBEHHBIC 3aBUCHMOCTh
CBSI3U MEXITY (U3NIECKUX CBOICTB
JTAHHBIMH BEIIECTB OT THITA
XapaKTePUCTHKAMH KPUCTAJUTNICCKOM
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BEIIECTBA, peIIeTKH;
1.6.6. | mpuBOAUTH ILy.6. | xapakTepu30oBaTh
127 | npumeps 1.2.7 | 3axoHOMEpHOCTH B
XUMHAYECKHX W3MEHEHHUU
peakuuid, XUMHYECKHUX CBOWCTB
PaCKpBIBAFOIIINX MPOCTHIX BEIIECTB,
XapaKTepHbIC BOJIOPOJTHBIX
CBOMCTBA COCITMHECHHM,
TUITHYHBIX BBICIIIUX OKCHJIOB U
npeCcTaBUTENICH THIIPOKCHUJIOB;
KJIACCOB
OpPTraHUYeCKUX
BEIIIECTB C LIENbIO
1794
UACHTU(DUKAITIH 1
00BsICHEHUS
obnactu
PUMEHCHHUS;
1.6.6. | mporHO3MpOBaThH M.y.6. | mpUBOANUTH MPUMEPHI
1.2.8 | gosmoskHOCTB 128 | xpmiraecknx
POTEKAHUS peakuuii,
XUMHAYECKHX PaCKpBIBAIOIINX
peakuuii Ha OCHOBE XapakTepHbIe
3HAHWI O THUTIaX XHUMHUYECKHE
XUMHYECKOU CBSI3U CBOICTBA
B MOJICKYJIax HEOPTaHUYECKUX U
pEareHToB M UX OpPraHUYECKUX
PEaKIMOHHON BEIIECTB U3yYCHHBIX
CIIOCOOHOCTH; KJIACCOB C IEJIBIO X
UJIeHTU(DHUKAIINN 1
00BsICHEHUS 00IacTh
PUMCHEHUS,
1.6.6. | ycraHaBIMBaTh M.y.6. | onpenensarsb
1.2.9 | sapucumocts 1.2.9 | viexarmsm peakiu B
CKOpOCTH 3aBHUCHMOCTH OT
XUMHYECKON YCIIOBUM MPOBEACHUSA
peakuuu u peaKiuu u
CMEIICHHSI MIPOTHO3UPOBATH
XUMHUYECKOTO BO3MOXXHOCTh
paBHOBECHS OT MIPOTCKAHHMSI
pa3IMYHbBIX XUMHYECKHUX PEaKIIHid
(baKTOPOB C HEJTHI0 Ha OCHOBE THIIA
oTpeseeHus XUMHUYECKOH CBSI3H U
ONITUMAITBHBIX aAKTUBHOCTH
YCJIOBHM peareHTOoB;
POTCKAHHUS
XUMHUYECKHX
IPOIIECCOB;
1.6.6. | mpuBOANTH M.y.6. | ycraHaBIMBaTh
1.2.10 | ppivepsr (1)°2'1 3aBHCUMOCTh
XUMHYECKHX pPEaKIMOHHON
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peakuui,
PaCKpBIBAIOIINX
obue
XUMHUYECKHE
CBOMCTBA MPOCTBIX
BELIECTB —
METAJIJIOB U
HEMETAJIJIOB;

CIIOCOOHOCTH
OpraHUYECKUX
COCIUHECHHUH OT
XapakTepa
B3aMMHOI'O BJINAHUSA
aTOMOB B MOJIEKYJIaX
C LICIIBIO
MIPOTHO3UPOBAHUS
MIPOJIYKTOB PEaKIINH;

YCTaHABJINBATh
3aBUCUMOCTh
CKOPOCTH
XUMHYECKON peaKIuu
U CMEILEHUs
XUMUYECKOTO
paBHOBECHS OT
pa3nuYHbBIX (PaKTOPOB
C LIEJIBIO
onpeencHus
ONTHMAJIbHBIX
YCJIOBUH IIPOTEKaHUSA
XMMHYECKHUX
IIPOLIECCOB;

yCTaHABIIMBATh
TEHETUYECKYIO CBSA3b
MEXIy Kiiaccamu
HEOPTaHUYECKUX H
OpraHUYECKUX
BEILECTB JJIA
000CHOBaAHHS
MPUHIUITINAIIBHOU
BO3MOXKHOCTH
MOJTyICHUS
HEOPTraHUYECKHUX U
OpPraHUYECKUX
COCTUHEHUN
3aJIaHHOTO COCTaBa U
CTPOCHHSI;

no0MpaTh peareHThl,
yCIIOBUS
OIpeNeNATh
MPOAYKTHI PEAKIUH,
MO3BOJISIOIINX
peann3oBarb
nabopaTopHbIE U
MPOMBIIUICHHBIE
CTIOCOOBI OTYYECHHUS
BAKHEUILINX
HEOPTraHUYeCKUX U
OpraHUYECKUX
BEIIIECTB,;
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OIIPEAEIIATH XapaKTep

Cpelbl B pe3yJibTaTe
4 THIPOTU3a
HEOpPraHUYECKUX U
OpPraHUYECKUX
BELIECTB U
MIPUBOJIUTH IPUMEPHI
TUIPOJIN32a BEIIECTB B
MMOBCEIHEBHOU
KU3HU YeJIOBEKa,
OMOJIOTMYECKHUX
0OMEHHBIX
npoiieccax u
POMBINIJICHHOCTH;
1.6 | pnanenue [[1.6.6. | pcronb30BaThH Il.n.6. | ucnosnp3oB | ILy.6 | mpuBOIUTH IPUMEPHI

LV ocrosusr |13 | 3panms o cocrase, | 131 | ams 3.1 1 oxpcnmrensHo-

3 | v CTPOCHHH U METO/IBI BOCCTAaHOBUTETHHBIX
MeTOoJIaMHU XUMHUYECKHUX HAY4YHOTO peaxkuuii B mpupoJe,
HAy4HOTO CBOMCTBax MO3HAHUS MIPOU3BOJICTBEHHBIX
MO3HAHUS BEIIECTB IS npu nporeccax u
, 0e30MmacHOTO BBITIOJTHEH KHU3ZHEICATCIILHOCTH
UCIIOJIB3Y PUMEHEHUS B uu OpPraHHU3MOB;
e€MBIMU B MPAKTUIECKOU MPOEKTOB
XUMHH: NEeSITEIbHOCTH; U yueOHo-

HaO0JII01E HCCIIEI0BA

HHE, 11.6.6. | mpuBOIUTE TEIIBCKUX ILy.6 | 00OCHOBBIBATH
ommcanue |1-3:2 PUMEPHI 3a/1a4 1o 132 MIPAKTUIECKOE

, MPAKTUYECKOTO U3YYECHHUIO HCIIOTh30BaHUE
U3MEpEeHU UCTIOJIb30BaAHUS CBOMCTB, HEOPTaHUYECKUX H
e, MIPOJTyKTOB croco6oB OpraHUYECKUX
AKCIIEPUM nepepaboTKu MOJTy4eHUs BEIIECTB U UX

eHT; He(TH U U peakuuii B

yMEHHE MPUPOJIHOTO Ta3a, pacrno3HaB MIPOMBINIJICHHOCTH H
o0OpabaTtsl BBICOKOMOJIEKYJISIP aHus OBITY;

BaTh, HBIX COCIUHCHUN OpraHuyec

OOBSICHAT (monmaTHIICHA, KHX

b CUHTETHYECKOTO BEIIIECTB;

pe3ynbTar Kay4yKa,

bl aIeTaTHOTO

pOBeIeH BOJIOKHA);

HBIX I1.6.6. | MPOBOJIUTH OMBITHI ILy.6 | BRINONHATH
ousitoB u | 133 | 1o pacriosnaBammo 133 | xumnaeckmit
ACIaTh OpraHMYECKUX OKCIICPUMEHT I10
BBIBOJbI; BEIIICCTB: pacro3HaBaHUIO U
TOTOBHOC rvLepuHa, MOJIYUCHUTIO

Tb U YKCYCHOM HEOpPraHUYECKUX U
CIIOCOOHO KHUCJIOTHI, OpraHUYeCKUuX

CTb HenpeaeIbHbIX BELIECTB,
MMPUMECHAT JKMPOB, TIFOKO3HI, OTHOCAIIINUXCA K

b METO/IBI Kpaxmaia, OelKoB Pa3IMYHbIM KJ1accaM
MO3HaHUA — B COCTaBe COCIUHCHUI, B
pu MUIIEBBIX COOTBETCTBHH C
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peleHnu MPOIYKTOB U MpaBUJIaMU U

MpaKTHyie KOCMETHYECKHUX nprueMaMu

CKUX CPEICTB; 6e3omacHoii paboThI

3a1aqy C XUMHUYECKUMH

chopmup BEIIECTBAMH U

OBaHHOCT 1a00paTOPHBIM

b YMEHHU 000pyJI0BaHUEM;

uccinenoB [[L6.6. | mpHUBOIUTH ILy.6 | ycrionbp30BaTh

aTh 134 | npumepst 13-4 | \reTop1 HAY4YHOTO

CBOICTBa TUPOJIN3a COJIEH B MO3HAHMS: aHAJIN3,

HEOpPraHu IIOBCEIHEBHONI CUHTE3,

YEeCKUX H JKU3HU YeJIOBEKa; MOJIETTUPOBaHUE

opranu4e [1.6.6. | mpuBOAUTH XMMHUYECKHX

CKHX L35 | npumepsr TIPOLIECCOB

BCILICCTB, OKHUCJIUTEIbHO- SIBJIEHUM — MIpU

00BACHAT BOCCTAaHOBUTEJIbHBI pelieHun yueoHo-

b X peaklui B HCCJICJOBATEIILCKUX

3aKOHOME IPUPOJIE, 3aJ1a4 1o U3y4EHUIO0

pHOCTH MPOU3BOJICTBEHHBI CBOMCTB, CII0CO0OB

MPOTEKaH X MpoIieccax u MOJIy4YEHHUS U

ni KU3HCACATCIIBHOCT pacrio3HaBaHusl

XUMHYECK U OPTaHU3MOB; OpPraHUYECKUX

ux BEIIIECTB

peakuuid,

MIPOTHO3H

poBath

BO3MOXXH

OCTb  HX

OCYIIIECTB

JICHMS;

1.6 | cpopmup [1.6.6. | mpoBOIUTH ILy.6 | mpoBOIUTH pacdeThl
‘L1 opanmocr |41 | pacuers: na 1411 ya ocHoBe
4l YMEHUS HAXO0XJICHUE XUMHYECKHUX (HOpMYIT

JaBaTh MOJIEKYJIIPHOU Y YpaBHEHUU

KOJMYECT bopMyibI peaxkuui:

BEHHbIE yIJIEBOAOPOAA IO HaXOXXJCHHE

OLICHKH U IPOAYKTaM MOJIEKYJISIPHOI

MIPOBOJIUT CTOpaHUS U IO €ro (hopMyIIbI

b pacyeTsl OTHOCHUTEIIbHOI OpPraHUYECKOTO

1o IUIOTHOCTH U BELIECTBA I10 €T0

XUMHYECK MacCOBBIM JI0JISIM IJIOTHOCTH U

UM 3JIEMEHTOB, MacCCOBBIM JIOJISIM

dbopmyia BXOJISIIINX B €r0 AJIEMEHTOB,

M " COCTaB; BXOJISAIINX B €r0

ypaBHEHH COCTaB, WU IO

M, MPOYyKTaM
CTOPaHHUSL; PaCUEThI
MacCOBOH J0JIU
(mMacchr)
XMUMUYECKOTO
COEJTMHEHUS B CMECH;
pacyueThl MaCChI
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BJIa/ICHUE
MpaBUIIaM
u
TEXHUKHU
6e3omacH
OCTU TIpHU
UCIIOJIE30
BaHUU
XUMHYECK
ux
BEIIECTB;
chopmup
OBAHHOCT
b YMEHUH
OTHCAHUS
, aHaimn3a
U OLICHKH
JIOCTOBEP
HOCTH
MOJTy4YeHH
oro
pe3ynbTar
a;

I1.6.6.
1.5.1

BJIAJICTh
paBuJIaMH1 U
npreMaMu
Oe3omacHoit
paboThl ¢
XUMHYECKIMH
BCIIECTBAMH U
1a00paTOPHBIM
000pyIOBaHUEM;

(oObema, KonMJecTBa
BEIIIECTBA)
MPOJYKTOB PEAKIIUH,
€CJIM OJTHO U3
BEIIECTB JIaHO B
n30bITKE (MMEeT
IIPUMECH); PACUETHI
MacCOBOM WU
00BEMHOMU JOTH
BBIXO/Ia MPOJTyKTa
peaxuu ot
TEOPETUYECKU
BO3MOKHOT0;
pacueTsl TEII0BOTO
s dexTa peakiuu;
pacyeTsl 00bEMHBIX
OTHOIIIEHUI Tra30B
MIPU XUMUYECKHIX
peaKkuusx; pacyeThbl
Macchl (o0bpema,
KOJIMYECTBA
BElLIECTBA) IPOJAYKTa
peaxkuuu, eciiyu 0JJHO
13 BEIIECTB JIaHO B
BU/JIE pacTBOpa C
OIPEACIICHHON
MAacCOBOH JoJIeH
pPacTBOPEHHOTO
BELIECTBA;

1.6.6.
1.5.2

BIAJETh
MpaBHIIAMHA
0e30ImacHoro
oOparreHus ¢
EIKAMH,
TOPIOYUMH H
TOKCHYHBIMU
BEILIECTBAMH,
CpeacTBaMu
OBITOBOM XHMMMH;

ILy.6
1.5.1

BJIQJICTh MTPABHIIAMU
0e30I1acHOro
oOparieHus ¢
CAKHUMU, I‘OpIO‘-II/IMI/I nu
TOKCHYHBIMH
BEIIECTBAMH,
CpeacTBaMu OBITOBOM
XUMHH;
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BJIaACHHUC

METOJIaMH
CaMoCTOs
TEJILHOTO
TUTAHUPOB
aHusg |
MpOBE/ICH
us
XUMHYECK
1754
HKCIIEPUM
eHTOB C
cobmroze
HHEM
paBUII
Oe3omacH
oi
paboThl ¢
BEILIECTBA
MU u
nmabopato
PHBIM
o0opy1oB
aHHEM;
1.6 | chopmup [1.6.6. | ocymiecTBIATH Il.n.6. | ycranapnu | ILy.6 | ocymiecTBiIATh MOMCK
‘L | oganmocr 101 | momck xumuueckoit | 1461 | pars L6.1 | yyvmaeckoit
6 1 uHpOpMaLIUU IO B3alMOCBS uH(pOpMAINU TIO
COOCTBEH Ha3BaHUSM, 31 MEXIy Ha3BaHUSAM,
HO UICHTUPHUKATOPAM, daxTamu u UACHTU(UKATOPAM,
MO3HIUH CTPYKTYPHBIM Teopuei, CTPYKTYPHBIM
1o dopmynam IPUYUHON ¢dbopMysaM BeIIECTB;
OTHOIIIEH BEILIECTB; "
UI0 K [1.6.6. | kpuTHYECKH cnencreue | Ily.6 | kpurHueckn
xummdeck 162 | onennsats n M IIpU 1.6.2 | senuBath u
ol UHTEPIPETHPOBATH aHanmn3e MHTEPIPETHPOBATD
uHpopma XMMHYECKYIO npoOiaeMH XHMHUYECKYIO
11, UH(OpMaLHIO, BIX nH(pOpMaIIHIO,
noJIyyaem COZIEepIKaIyIOCs B CUTYyaIH COZIepIKalyIocs B
o u3 COOOIIEHUAX " COOOIIIEHUSX CPEICTB
pa3HbIX CPE/ICTB MacCcOBOU 000CHOBaH MaccoBOH
MCTOYHHK uH(popMaIuy, uu UH(pOpMAIHH,
OB; pecypcax nprUHUMae pecypcax VHTepHeTa,
Wntepnera, MBIX HaYYHO-TIOMYJISIPHBIX
BJIaJICHHE Hay4HO- pereHui CTaThsIX C TOUKH
YMEHUSIM HOMYJISIPHBIX Ha OCHOBE 3pEHHSI €CTECTBEHHO-
u CTaThsIX C TOYKH XUMHUYECKH Hay4HOU
BBIJIBUTAT 3peHus X 3HAHUH. KOPPEKTHOCTH B
b €CTECTBEHHO- IeIISIX BBISBICHUS
THITOTE3BI HaY4YHOH OLIMOOYHBIX
Ha OCHOBE KOPPEKTHOCTH B CYXJIEeHUI U
3HaHU o IETISIX BBISBICHUS ¢dbopmupoBaHus
COCTaBe, OIIMOOYHBIX CcOOCTBEHHOI
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CTPOCHUH CYXKICHUH U MO3UITUN
BEIIECTBA dbopmMupoBaHU
u COOCTBEHHOM
OCHOBHBIX MO3UIUY;
xumuyeck [[1.6.6. | mpencTaBiIsATh MyTH ILy.6 | ycranaBnuBaTh
ux L.6.3 | pemrenns L.6.3 | gapvocBsz MexITy
3aKOHax, r7100aIbHBIX (bakTamu u Teopuei,
MIPOBEPSAT po0JIeM, CTOSIIIIUX MIPUYUHON U
b ux nepen CIIEJICTBUEM TIPH
AKCIIEPUM YeJI0BEYECTBOM: aHanmze
EHTAJILHO, IKOJIOTHUYECKUX, MPOOIEMHBIX
dbopmynu SHEPreTUYECKHUX, CUTyalui u
pys UeNb CBIPBEBBIX, U POITH 000CHOBaHUU
HCCIIEZIOB XUMUHU B PEIICHUN MPUHUMAEMBbIX
aHUs; ITHX TPOOIIEM. pelIeHn Ha OCHOBE
XHUMHYCSCKHUX 3HAHMI,
copmup ILy.6 | mpencTaBisTh MyTH
OBAHHOCT 164 | emenust
b yMEHUH rI100aTbHBIX
IIPOTHO3HU po0JIeM, CTOSAIIUX
poBarthb, nepen
aHAITA3UD YeJI0BEYECTBOM, U
oBaTb U MEPCIIEKTUBHBIX
OLICHUBAT HanpaBJICHUN
b C pa3BHUTHS
MO3ULUN XAMUYECKHAX
3KOJIOTAY TEXHOJIOTHIi, B TOM
€CKOM YUCJIE TEXHOJIOTUHI
Oe3omnacH COBPEMEHHBIX
OCTH MaTepUasoB ¢
MTOCJIENICT pa3IMnYHOMN
BUS (GYHKIIMOHATIBHOCTHIO
OBITOBOI , BO30OHOBIISIEMBIX
" HCTOYHUKOB CBIPbS,
MIPOU3BOJ nepepaboTKu U
CTBEHHOM YTWIH3AHHA
NesiTeNbH MIPOMBIIIJICHHBIX
OCTH OBITOBBIX OTXOJIOB.
YenoBeKa,
CBSI3aHHO
71 c
nepepado
TKOU
BEILIECTB.
1.6 | s I1.6.6. | pcmoyip30BaTh
L1 o6yuatonr | 171 | 3manus o cocrage,
7l uxesc CTPOCHHH U
orpaHuye XUMHUYECKHUX
HHBIMU CBOMCTBax
BO3MOXH BEIIECTB IS
OCTSIMU 0e30MmacHOTO
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310POBbS
OBJIaJICHU
e
OCHOBHEI
MH
JOCTYITHBI
MH
METOAaMU
Hay4HOI'O
MO3HAHUS

bl

IMPUMCHCHUA B
MPAKTUYECKOU
JACATCIIbHOCTH,

2. CTPYKTYPA U COAEPKAHUE YYEBHOI'O ITIPEJIMETA

2.1. O0beM y4eOHOM TMCHUIIMHBI U BU/IbI Y4eOHOH padoThI
Buna yueOHoii padoThI Obnem
4yacoB

O0bem 00pa3oBaTe/IbHOM HATPY3KH 90
Bcero yueOHBIX 3aHATHH 78
B TOM YHCIIE:
TEOpeTUIEeCcKoe 00ydeHne 60
71a0opaTOpHBIE 3aHATHUS 12
MPAKTUYECKUE 3aAHATUSA 6
KypcoBas paboTa (IpoeKT) —
KOHTpPOJIbHAs paboTa —
caMmocTosiTenbHas paboTa
[IpakTuueckas moAroToBKa 25
KOHCYJIbTAI[U! 6
[IpomexkyTouHas arTecTanus 6
dopma MPOMEKYTOUHOM aTTECTALUU — IK3aMEH
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2.2. TemaTnyeckuii IJIaH U cofiep:kaHue y4eOHOro npeamera «OCHOBHBIE BOIIPOCHI XMMHH»

HaumeHoBaHue Conep:xanue ydyeOHOro marepuasa u GopmMbl OPraHu3aNuM JAesITeJIbHOCTH Oo0bem | IlpakTuu JocTu:xenue
pa3iesioB U TeM o0yyaromuxcst 4acoB ecKasi pe3yJabTarta
NOJAT0TOB
Ka
Beenenue Hayunble wmeToabl TO3HaHUA BEIIECTB M XUMHUYECKUX sBIeHHA. Pomb 1 1 J1 04, JI1.05, J1.09, JI
JKCIIEPUMEHTa W TEOPUMM B XMMMM. 3HaueHHWe xXumuu npu ocBoeHun CIIO 12, J1 14
€CTECTBEHHO-HAYyYHOTO Mpod st mpodheccuoHaaILHOTO 00pa30BaHMs. M.01-0.9
[1.6.6. 1.1.1
[1.6.61.1.2
[1.6.6.1.6.1
[1.6.6.1.6.2
11.6.6.1.7.1
Pa3zgen 1. O0mas u Heopranun4deckass XuMHus 43
Tema 1.1 Xumus — Coneprxanue yueOHOro MaTepuasa 1 J1 04, J1.05, J1.09, JI
HayKa O BEIIECTBaX CocraB BemecTBa. M3MepeHue BellecTBa: macca aroMa M MOJEKyJbl. YHucio 12,J1 14
ABorazipo. MonsipHast Macca. ArperaTHole cOCTOsIHUSA BenlecTBa. CMecH BEILLECTB. M.01-0.9
[1.6.6. 1.1.1
[1.6.6 1.1.2
[1.6.6.1.6.1
[1.6.6.1.6.2
11.6.6.1.7.1
Tema 1.2 Ctpoenue Coneprxanue yueOHOro MaTepuasa 2 1 J1 04, J1.05, JI1.09, JI
aToMa. ATOoM — crioxkHas d4actuna. Jloka3arenbcTBa CIIOXKHOCTA CTPOCHHUSI aTroMma: 2 12, J1 14
KaTOJIHbIE U PEHTTEHOBCKHE JIyuH, (HOTOIPQEKT, paaHoaKTUBHOCTD, HIEKTPOIIU3. M.01-0.9
[Tnanerapnas moxmens aroma J. Pesepdopna. Ctpoenme aroma mo H. Bopy. [1.6.6. 1.1.1
CoBpeMEHHbBIE TIPEICTABIECHUA O CTPOEHUM aroma. KoprycKyJspHO-BOJIHOBOU [1.6.6 1.1.2
Jyalli3M YacTHI] MUKPOMHDA. [1.6.6.1.5.1
CocTaB aTOMHOTrO f]ipa: HyKJIOHBI — IPOTOHBI U HEUTPOHBI. VI30TOMNBI M HYKIUABIL. [1.6.6.1.5.2
YcToiunBOCTH siIep. [1.6.6.1.6.1
DnexkTpoHHas 000JI0YKa aTOMOB: MOHATHE 00 3IEKTPOHHON opOuTanu. KBaHTOBBIE [1.6.6.1.6.2
yucna. PacmpeneneHue HIEKTPOHOB IO SHEPreTUYECKUM YPOBHSM: IPABHIIO [1.6.6.1.7.1
[Maynu v npunnun ['ynaa. DnekTpoHHas KiIacCu(UKAIUSA XUMHUUECKUX FIEMEHTOB!
s-, p-, d-, f-amemenTHI
Tema 1.3 Coneprxkanne y4eOHOro MaTeprana 2 JI1 04, JI1.05, J1.09, JI




[lepuoanueckuii 3aK0H
u [lepuonnueckas
CHCTEMAa DJIEMEHTOB
JI.1. MenneneeBa

Otkpsitre [leprnoanyeckoro 3aKoHa: MPEANOChUIKYA U JIMYHOCTHBIE KadyecTBa JI.1.
Menpeneesa.

[lepuonuueckuii 3akOH W cTpoeHue aroma. M3otombl. COBPEMEHHOE MOHSITHE
XUMHUYECKOTr0 3j1eMeHTa. PU3NUYECKUN CMBICI MOPAJKOBOIO HOMEpA 3JIEMEHTA,
HOMepa Ipynmbel U nepuozaa. llepronnueckoe HW3MEHEHHE CBOMCTB 3JEMEHTOB.
3nauenue Ilepnoanueckoro 3akoHa u Ilepnoanueckoit cucremsl 3nemenTos .M.
Meunneneesna.

[TpakTuyeckas padora:
CpaBHEHHE CBOMCTB MPOCTHIX BEIIECTB, OKCUIOB U rupokcuaoB I mepuona

12,J1 14
M.01-0.9
[1.6.6. 1.1.1
[1.6.61.1.2
[1.6.6.1.2.2
I1.6.6.1.2.3
[1.0.6.1.2.4
[1.6.6.1.5.1
I1.6.6.1.5.2
[1.6.6.1.6.1
I1.6.6.1.6.2
[1.6.6.1.7.1

Tema 1.4 Ctpoenue
BEIIEeCTBA

Copepxanne yueOHOT0 MaTepuana

IlomsTne o xumuueckoil cBs3u. KoBaneHTHas, WOHHAs, MeETaLIMYSCKasd U
BOJIOPOAHAS.

KoBasienTtHast xumudeckass cBsizb. OOMEHHBIA ¥ JOHOPHO-aKIIENTOPHBII
MeXaHHU3MBbI 00pazoBaHus cBs3U. OCHOBHBIC MMApaMETPHI ATOTO BHUJIA CBS3H: JJIMHA,
MIPOYHOCTh, yroia. OCHOBHBIE CBOMCTBA: HACBIIIEHHOCTb, MOJSIPU3YEMOCTh M
MPOYHOCTh. DIEKTPOOTpULIATENbHOCT. [lonsipHas u HenoJsipHas cBsi3u. [1- cBsA3b
U G- CBs3b. KpaTHOCTh KOBAJIEHTHBIX CBSI3€M: OJIMHAPHBIC, MOJYyTOPHbIE, JBONHbBIC
U TpoiiHble. TUIBI KPUCTATUYECKUX PEIIETOK, (PU3NUECKUE CBOWCTBA BEIIECTB.
HNonnas cBs3b. Mexanusm oOpazoBaHus. VOHHBIE KPUCTAIUTMYECKUE PEIICTKH M
CBOMCTBA BEIECTB C TAKUMHU KPUCTAJIAMH.

Meramnnueckas cBsizb. CBoiicTBa. CXOJCTBa M pa3iuyusg C KOBAJICHTHOW U
MOHHOUN cBs3siMu. Kpucraminueckue pemieTkd M CBOMCTBA BEIIECTB C TaKHUMHU
peleTKaMu.

Bomoponnass  cBsizb.  MexaHusm  oOpazoBaHus.  MeEXMONEKylsipHas U
BHYTPUMOJIEKYJIIpHAs CBSI3M. MOJIEKYJISIpHbIE  KPUCTAUIMYECKHE  PELIECTKH.
@u3nyecKue CBOMCTBA BELIECTB C BOJAOPOJHOM CBS3bIO. bHOJOrMYeckas poJib
CBSI3M B OpraHu3alliu CTPYKTyp 6uononumepos. Ennnas npupona caszeil.
KommnekcoobpazoBanue. KomruiekcHble coenuHeHus. KoopanHAIIMOHHOE YHCIIO
KOMILIeKCooOpa3oBaTensi. HoMeHkIaTypa u 3HaueHue COSTMHCHU.

J1 04, J1.05, J1.09, JI
12, J1 14
M.01-0.9
I1.6.6. 1.1.1
[1.6.61.1.2
[1.6.6.1.2.2
[1.6.6.1.2.3
[1.0.6.1.2.4
[1.6.6.1.5.1
[1.6.6.1.5.2
[1.6.6.1.6.1
[1.6.6.1.6.2
[1.6.6.1.7.1

Tema 1.5 ITonumepsl

Copepxkanne yueOHOT0 MaTepuana

J1 04, J1.0S, J1.09, JI
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Heoprannueckue mnonumepsl. [lonmumepsl — mNpoCThie BeHIeCTBA C aTOMHOM
KPUCTAIJINYECKON PEIIETKON: aJuIOTPOIHBbIE BHMJIOM3MEHEHUs yriepoaa (anamas,
rpaduTt, kKapOuH, QyJIepeH); CelieH ¥ TeJUTYp LEeMOYeUHOro cTpoeHus. [lomumepsr
— CJIOXKHBIE BEIIECTBA C ATOMHOM KPUCTAJNIMYECKOM pELIETKOWM: KBapll,
KpeMHe3eM, KOPYHJ U aJlIOMOCWJIMKAThl. MuHepanbl U TOpPHBIE TOPOIbI.
[Tnactuueckas cepa. MuHepaibHOE BOJIOKHO — acOecT. 3HaueHHE B IPUPOJIC.
Oprannueckue mnonuMepbl. CrnocoObl MOMy4YeHHs: pPEeakluu IMOIMMEpPU3aluu U
MOJINKOHJEHCAUU. JINHEelHbIe, pa3BETBICHHBIE U IIPOCTPAHCTBEHHBIE CTPYKTYPbI
nonuMepoB. CTpyKTypHUpOBaHUE TOJIUMEPOB: BYJIKAHU3AIMs KayuyyKoB, AyOJIeHHE
OENKOB, OTBEpP)KIACHHE IOJUKOHACHCAMOHHBIX ToaumepoB. Kiaccudukanus
IIOJINMEPOB.

JlaGopaTopHble pabOTHI:
O3HakoMileHHE C O0pa3lamMy IUIACTMAcC, BOJIOKOH, Kay4yKOB, MHHEPAJOB H
TOPHBIX IIOPOJ.

12,J1 14
M.01-0.9
[1.6.6. 1.1.1
[1.6.61.1.2
[1.6.6.1.2.2
I1.6.6.1.2.3
[1.6.6.1.2.4
[1.6.6.1.5.1
[1.6.6.1.5.2
[1.6.6.1.6.1
[1.6.6.1.6.2
[1.6.6.1.7.1

Tema 1.6 JIucnepcHblie
CHUCTCMBI.

Coneprxanue yueOHOTro MaTepuasa

[Tonsatue o nucnepcHbIx cucrtemax. Knaccupukanus: rpyooaucnepcHble CUCTEMbI
(3MyJIbCHU W CYCIICH3UH), TOHKOAMCIIEPCHBIE CUCTEMBbI — KOJUIOMJHBIE (307U H
reJf) ¥ UCTUHHBIE (MOJIEKYJISIpHBIC, MOJICKYJIIPHO-UOHHBIE U HOHHBIE). D ekt
Tunnansa. Koarynsamnus B KOJIJIOWIHBIX PAaCTBOpaxX U CUHEPE3UC B TEISIX.

3HaueHue AUCIIEPCUOHHBIX CUCTEM B )KMBOW U HEXKUBOI NPUPOJE U IPAKTHUECKON
KHU3HU. DMYJIbCUU U CYCIIEH3UH B MMUIIEBON U MEIUIIMHCKON MPOMBIIIJICHHOCTH, B
KOCMETHKE, B CTPOMTENLCTBE. bHogornueckue, MEIUIIMHCKUE, TEXHOJIOTUYECKHE
3o5u. CBepThIBaHNUE KPOBU — OMOJIOTUYECKUI CUHEPE3HC, 3HAUEHHE.

J104, J1.05, J1.09, J1
12, J1 14
M.01-0.9

I1.6.6. 1.1.1
[1.6.6 1.1.2
[1.6.6.1.5.1
[1.6.6.1.5.2
[1.6.6.1.6.1
[1.6.6.1.6.2
11.6.6.1.7.1

Tema 1.7 Xumnueckue
peakiuu

Coneprxanue yueOHOTo MaTeprasa

Knaccupukanuss XMMHYECKMX pEaKUUid B OpPraHUYECKOH U HEOpraHMYecKOu
xumun. [loHaTne o XuMuUeckol peaknuu. Peaknmm, waynme 0e3 M3MEHEHHS
KaueCTBEHHOI'O0 COCTaBa BEIIECTB: AJUIOTPONM3ALMUs U M30oMepu3auusd. Peakunuw,
UIYLIME C U3MEHEHHEM KaueCTBEHHOI'O0 COCTaBa BEILECTB: MO YUCIY M XapakTepy
pearupyromux 1 00pa3yromuxcs BeIecTB (COSUHEHNUS, PA3I0KEHHsI, 3aMEIICHUS
u OoOMEHa); MO0 HM3MEHEHUIO CTENEeHU OKHCIEHHUS JJIEMEHTOB (OKHCIHUTEIbHO-
BOCCTAHOBUTEINIbHBIC); MO TEIUIOBOMY 3P QEeKTy (3K30- M 3HIOTEPMUYECKHE); TO
(daze (roMo- W reTepOreHHbIE); 10 HANpPaBJICHUIO (0OpaTUMbIe U HEOOPATHUMBIC);
[0  KCHOJB30BAaHUIO  Karajnuzaropa (KaTaIUTUYECKHE); [0  MEXaHU3My
(pamuKalbHBIC, MOJICKYJIIPHBIC, HOHHBIE).

BeposTHOCTE  mpOTEKaHWs XMMHMYECKUX peakuuil. BHyTpeHHsAs dHeprus,
suTanenus. TermoBoi 3¢ dext. Tepmoxumuueckue ypaBaenus. 3akon I'.1. I'ecca

J104, J1.05, J1.09, J1
12, J1 14
M.01-0.9

I1.6.6. 1.1.1
[1.6.6 1.1.2
I1.6.6. 1.2.8
[1.6.6.1.2.9
I1.6.6. 1.2.10
[1.6.6.1.5.1
[1.6.6.1.5.2
[1.6.6.1.6.1
[1.6.6.1.6.2
11.6.6.1.7.1
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U €TO CIEACTBHS. DHTPOIHS.

Ckopocth xumHuueckoil peakuuu. CKOpPOCTh TOMO- M TI€TEPOT€HHOM peakiuil.
OHeprus aktuBauuu. QakTopshl, BIMAONIME HA CKOPOCTh: NPUPOJA PEATUPYIOIIUX
BEUIECTB, TeMIlepaTypa, KOHLEHTpauus, Karaiausatopbl. DepmeHTH —
OMOJIOTNYECKHE KaTaIU3aTopbl. 3aBUCUMOCTh CKOPOCTH PEaKLUU OT IIOBEPXHOCTH
pearupyoIux BeIecTB.

OO6paruMocTh peakiuu. XUMHUYECKOe paBHOBecHe. PaBHOBECHBIE KOHIICHTPAIIHH.
@DaxToppl, BbHI3BIBAIOLIME CMELICHUE PpAaBHOBECHUS: KOHIEHTpAlLUs, J[AaBJICHUE,
temneparypa (npunuun Jle [larense).

Tema 1.8 PactBopbl Coneprxkanue y4eOHOro MaTeprana 4 JI104, J1.0S, J1.09, JI
ITonsaTne o0 pacrtBopax. PU3NKO-XUMHUUYECKAs IIPUPOAA PACTBOPEHUS U PaCTBOPOB. 12, J1 14
PacrBopumocTe BemiecTB. IlponeHTHas M MoJsipHas KOHLEHTpauud. Teopus M.01-0.9
ANEKTPOIUTUYECKON aucconranud. OCHOBHBIE IOJIOKEHHUSI TEOpUH. MexaHu3M I1.6.6. 1.1.1
nuccormanuu. CTerneHp aucconuanui U (GakTopbl ee 3aBUCUMOCTH. CHIIbHBIE, [1.6.61.1.2
cpenHue U cnabble AMEeKTponuThl. J(ucconuanus Boabl. BomopoaHblii mokazaresb. [1.6.6.1.2.2
Peakiiun oOMeHa B BOJHBIX pacTBOpax 3JIEKTPOIUTOB. [ Maponm3 kak 0OMEHHBII [1.6.6.1.2.3
npouecc. Heobpatumelit Tuaponu3. Ero 3HadeHne B MpaKTHUECKON NEATEIHHOCTH [1.6.6.1.2.4
yenmoBeka. OOparumplii  ruaponn3. CryneHuaTsli tumaposm3. [IpakTudeckoe [1.6.6.1.3.4
MpUMEeHEeHHe. [ Maponn3 OpraHuvecKuX BemiecTB (OENKOB, >KUPOB, YIIEBOJIOB, [1.6.6.1.5.1
nouHyKIeoTu1I0B, AT®) m ero OWoIOTHYECKOEe M MPAKTUYECKOE 3HauYCHUE. [1.6.6.1.5.2
Owmpbuienue xxupoB. Peakuus srepuduxanuu. [1.6.6.1.6.1
[1.6.6.1.6.2
[1.6.6.1.7.1
Tema 1.9 Coneprxanue yueOHOro MaTepuasa 4 J1 04, J1.05, J1.09, JI
OKHCIIUTENLHO- OKHCIUTEILHO-BOCCTAHOBUTEIILHEIE peaxkuu. Crenenn OKMCJICHUS. 2 12, J1 14
BOCCTAHOBUTEJIbHBIE BoccranoBurenu M OKHCIIUTENH. OkuciieHMe U BOCCTAHOBJICHHE. M.01-0.9
peaKuum. BoccranoBuTenbHbIC CBOMCTBA MeTalaI0B. OKUCIUTEILHBIC CBOMCTBA HEMETAILJIOB. [1.6.6. 1.1.1
DNEKTPOXUMHUYECKHE Hu3zmas v BeICIIast CTEIICHH OKHCIICHHUS. I1.6.61.1.2
MPOIECCHI. Knaccudukanms OKHCIIUTEIIbHO-BOCCTAHOBUTEIIBHBIX ~ PEAKIUU. Peaxnu [1.6.6.1.2.2
MEXAaTOMHOTO M MEKMOJIEKYJISIPHOTO OKHCIIEHHUSA-BOCCTAHOBJIEHMs. Peaknun [1.6.6. 1.2.3
BHYTPHUMOJICKYJISIPHOTO OKHCJICHUS-BOCCTAHOBJICHUS. Peakuyn [1.6.6.1.2.4
JUCIIPOIIOPLIMOHUPOBAaHMsL. MeTonbl COCTaBICHUS YpaBHEHMM peakuui. Merton [1.6.6 1.3.5
AJIEKTPOHHOTO OajaHca. BiausiHue cpenbl Ha MpOTEKaHUE PEeaKIUH. [1.6.6.1.5.1
XHWMHUYECKNE UCTOYHUKHU TOKA. DJIEKTPOJHBIE OTEHLUAJBI. JIEKTPOXUMHUYECKUIN [1.6.6.1.5.2
psI HANPsDKEHUH MeTaIUTOB. ["albBaHWYECKHE DJIEMEHTHI U IPUHIIUIBI KX paOOTHI. 11.6.6.1.6.1
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CocraBiieHHE  TaJlbBAHMYECKHX  DJIEMEHTOB. [ anbBaHM4YECKHE  DJIEMEHTHI,
NpUMEHSIEMbIE B OJKU3HM: CBUHIIOBas aKKyMyJSTOpHas Oarapes, HUKEIb-
KaJMHEBbIe OaTapey, TOIUIMBHBIE HIEMEHTBHI.

ONEeKTPOiIU3 pacIiulaBOB M BOJHBIX PacTBOPOB 3JEKTpoiMUTOB. IIpomecchl,
IIPOUCXOJAIINE HAa KATOAE U aHOJE. Y PAaBHEHUE DICKTPOXUMHUYECKUX IPOLIECCOB.
DEKTPOIN3 BOAHBIX PACTBOPOB C MHEPTHBIMU 3JIEKTPOAAMHU. DJIEKTPOIIN3 BOAHBIX
pacTBOPOB €  pacTBOPUMBIMM  3JIeKTpoaaMmu. [IpakThyeckoe npUMEHEHHE
NIEKTPOJIN3A.

[1.6.6.1.6.2
[1.6.6.1.7.1

JlabopaTopnbie pabOThI 2
B3aumoneiictBue cepHOM 1 a30THOM KHUCIIOT ¢ Mebto. OKHUCIUTEIbHBIE CBOMCTBA
NepMaHraHaTa KaJius B pa3JIMYHbIX cpefax.
Tema 1.10. Coneprxanue yueOHOro MaTepuasa 4 J1 04, J1.05, J1.09, JI
Knaccudukamms Knaccudukanuss HeopraHnueckux BemiecTB. [IpocThie M CIOXKHBIE BeEIIECTBA. 4 12,J1 14
BeniecTs. [IpocTeie Oxcunpl, ux knaccuduxanus. I'mapoxkcunsl. Kucnotsl, ux kiaccuduxamus. Conu M.01-0.9
BEIIIECTBA. CpeaHue, KUCIbIe, OCHOBHBIE M KOMILIEKCHBIE. [1.6.6. 1.1.1
Mertamnsl. [lonoxxenue B Ilepuoauueckoil cucteMe U OCOOCHHOCTH CTPOCHHS MX [1.6.6 1.1.2
atomoB. OOmme Qu3nyeckne CBOHWCTBA METAUVIOB M HMX BOCCTAHOBUTEIIHHBIC [1.6.6.1.2.2
cBoiicTBa. OKCHIBl M THAPOKCHABI METAUIOB. 3aBHUCHUMOCTb CBOMCTB 3THUX [1.6.6. 1.2.3
COEIMHEHMI OT CTENEHEH OKHUCIECHUS METAUIOB. 3HAYEHUE METAJUIOB B IIPUPOJIE U [1.0.6.1.2.4
XKU3HU opranu3MoB Kopposus meramnoB. XUMUYeCKas M DIEKTPOXUMHUYECKas [1.6.6.6 1.2.10
koppo3ust. CriocoObl 3aUThI OT KOPPO3UH [1.6.6.1.5.1
OOure cmocoOb! MONMy4YeHus: MeTaIIOB. MeTaiuisl B pupoje. Metatyprus u ee [1.6.6.1.5.2
BUBL: TUPO-, TUAPO- U BIECKTPOMETAIUTYPIrHsl. DJIEKTPOJIN3 U €ro MPakTHUYECKOe [1.6.6.1.6.1
3HAuYCHUE. [1.6.6.1.6.2
Hewmeramnsl. [Tonoxxenue B [lepronnueckoii cucteMe u 0COOCHHOCTH CTPOSHUS UX [1.6.6.1.7.1
atomMoB. O0mue ¢u3n4Yeckue CBOMCTBA HEMETAIOB. DJIEKTPOOTPHUIIATEIBHOCTb.
bnaropoansie raspl. VX 371€KTpOHHOE CTPOEHHE M OCOOCHHOCTH (U3MYECKUX U
XMMHAYECKHX CBOWCTB. Hemeramnsl — mpocteie BemiecTBa. OKUCIUTENBHBIE U
BOCCTAaHOBHUTEJIbHbBIE CBOMCTBA.
Tema 1.11 OcHOBHBIE Coneprxanue yueOHOro MaTepuasa 8 J1 04, JI1.05, J1.09, JI
KJIACCEI Bonopoansie coeaunenus HemetauioB. [loyuyeHne amMmMmuaka v XJIOPOBOJAOPOJa 6 12, J1 14
HEOPTaHUYECKUX U cuHTe30M U KocBeHHO. Dusmueckue csoiictBa. OTHOIIEHHE K BOJE. KHCIOTO- M.01-0.9
OpTraHUYECKHUX OCHOBHEIE CBOICTBA. [1.6.6. 1.1.1
COEIUHEHU. Okcuapl ¥ aHTHAPUABI  KapOOHOBBIX  KHchoT. HecomeoOpazyrome [1.661.1.2
coJsieoOpazyroriue okcuabl. KucioTHbie OKCUIbI, UX CBOMCTBA. OCHOBHBIEC OKCHU/IBI, [1.6.6.1.2.2
uX cBoiicTBa. AM(OTEpHbIE OKCUIBI, UX CBOWCTBA. 3aBUCUMOCTb CBOIMCTB OKCHIOB [1.6.6. 1.2.3
METAJUIOB OT CTENEHU OKHUCICHUS. AHTHAPUILI KapOOHOBBIX KHCJIOT KaK aHAJIOTH [1.6.6.1.2.4
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KHCJIOTHBIX OKCHJIOB.

Kucnorsl  opranuueckue U Heopranumdeckue.  Kucinotrel B cBeTe
AJIEKTPOJIUTUYECKON nucconranuu. KucioTsel B CBETE€ MPOTOIUTUYECKON TEOPHUU.
Knaccupukanuss xucnor. OOmume cBoicTBa KHCIOT. OCOOEHHOCTH CBOWCTB
KOHIIEHTPUPOBAHHBIX CEPHOM M a30THOM KHUCIOT

OcHoBaHus ~ oOpraHudyeckue U  HeopraHudeckue. (OCHOBaHHMSI B  CBETE
AJIEKTPOJIUTHYECKON auccoruanud. OCHOBaHHUS B CBETE€ MPOTOJUTUYECKON
teopun. Kraccudukanus ocHoBaHuid. XHMHYECKHE CBOMCTBa IIETOYeH U
HEPAaCTBOPUMBIX OCHOBaHM. CBOWCTBAa OECKUCIOPOJIHBIX OCHOBAHUN: aMMHUaKa U
aMMHOB  AMQOTEepHbIE OpraHMYeCcKMe U  HEOPraHMYeCKHe  COCIUHEHMS.
AMdoTepHbIE OCHOBaHUSI B CBETE MPOTOIUTHYECKON Teopuu. AMQOTEPHOCTH
OKCHJIOB ¥ THJIPOKCUIOB MEPEXOIHBIX METAIIJIOB

Comu. Knaccudukamust 1 XuMu4eckue cBoicTBa cojeil. OCOOSEHHOCTH CBOMCTB
COJIEH OPraHUYECKUX U HEOPTraHUYECKUX KUCIOT

['enetnyeckass CBSI3b MEXKIY KIacCaMd HEOPraHUYECKUX U OPraHUYECKUX
coequHeHuil. ['eHeTnueckue psapl MeTaia (Ha HpUMepe KajiblMs U JKeJes3a),
HeMeTalia (Cepbl W KPEeMHHUS), MEPEXOJHOTO 3JeMEHTa (Ha TpUMepe IMHKA).
['eHeTnyeckue psiabl M TEHETHYECKas CBA3b. ENMHCTBO MHpa BelecTB

Jlabopartopusie paboTei: CBOKCTBA CONSHOM, CepHOM (pa30aBICHHON) KUCIIOT.
B3aumoneiictBue ruapokcuaa Hatpus ¢ comsimMu  (cynbdarom Mmemu (II) u
xjiopuoM aMmoHus).Paznoxenue ruapokcuaa meau. [lomyuenue u amdorepHbie
CBOMCTBA TMIPOKCUIA ATFOMUHUSL.

[1.6.6.6 1.2.10
[1.6.6.1.5.1
[1.6.6.1.5.2
[1.6.6.1.6.1
[1.6.6.1.6.2
[1.6.6.1.7.1

Tema 1.12 Xumusa
JJIEMEHTOB.

Copep:xanue yueOHOro MaTepuana

S-3JIEMEHTHI:

Bonopoa. /lBoiicTBeHHOE moJokeHne Bojopoaa B Ilepumoamyeckoin cucrteme.
W3otonbr Bomopona. Tspkenas Bojga. OKUCIUTENbHBIE U BOCCTAHOBUTEIBHBIE
cBorictBa Bojopojna. [lomydyenue um mnpumeHeHue. Pojib B KMBOH W HEXKHUBOM
npupoe. Boxa.

Ponb BonbI Kak cpenooOpas3yroiero BemecTBa KIETKU. DKOJIOTHYECKHUEe aCleKTh
BOJIOTIOJIb30BAHMSI.

Onementol | A rpynmel. [lemounsie metamibl. OOmas XapakTepUCTHKA Ha
ocHOBaHMHM TonoxeHus B [lepuonnueckont cucreme /.M. Menneneesa u crpoeHust
atomoB. [lomyuenue, ¢u3MUYecKne W XHUMHYECKHE CBoOMcTBa. [IpupomHbie
COCIMHEHUS HATPUsI U KaJIUs, UX 3HAUCHHE.

Onementhl II A rpynmer. OOmas xapakTepuCTHKa HAa OCHOBAHHWM TOJIOKCHHUS B
Ilepuognueckoit cucreme J.M. MenneneeBa u crpoeHuss aroMoB. Kanbiui,
noydeHue, (HU3MYecKne M XWMHYECKHE CBOMCTBA. BaxHeHime coeaumHEHUsI.

J104, J1.05, J1.09, 1
12, J1 14
M.01-0.9

I1.6.6. 1.1.1
[1.6.6 1.1.2
[1.6.6. 1.2.2
[1.6.6. 1.2.3
[1.6.6. 1.2.4
[1.6.6.1.5.1
[1.6.6.1.5.2
[1.6.6.1.6.1
[1.6.6.1.6.2
[1.6.6.1.7.1
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Kanbnuit B mpupoze, ero Ouonornyeckas poJib

P-2JEMEHTBI:

Amomuauii.  OOmias  xapakTepUCTHKa HAa  OCHOBAaHWM  TIOJIOKCHHS B
Ilepuonnueckoir cucreme .M. Menneneesa u crpoeHus aroMos. Ilomyuenwue,
(dbu3MvecKkue W XHUMHYECKHE CBOMCTBA. BakHeimme coequHeHUs aTlOMHUHHS,
noJiydeHue, (U3NYECKue W XMMHYECKHE CBOICTBa, mpuMmeHeHue. [Ipupomnbie
COCIMHEHMUS.

VYrneponq u kpemuuii. OOmas XapakTepuCTHKa Ha OCHOBAaHUU TOJIOKEHUS B
Ilepuognueckoit cucreme J[.M. MenneneeBa m crpoeHust aromoB. Okcuisl U
TUIPOKCUIBI yTIIEpOJa W KpeMHUs. BakHeilume conu yroiabHOW U KPEMHHEBOM
kucnoT. CUMKaTHasi IPOMBIILIEHHOCTb.

l"ayorensl. O0mas XxapakTepUCTHKAa HA OCHOBAHUHU TOJIOkKeHUs B [lepuoamaeckoit
cucteme /.M. MeHneneeBa U CTpOCHHsI aTOMOB. ['ajloreHsl — MPOCThIE BEILIECTBA,
noyyeHue, (QU3NUeCKue M XUMHUYECKHE CBOWCTBA. BakHeWine COeTMHEHHS
TaJIOTeHOB, MONy4YeHHE, (U3MUECKHEe W XUMHUYECKHE CBOWCTBA, MpPHUMEHEHUE.
[Ipupoanbie coeAHEHUsI, OMOIOTHYECKAas POJIb.

Xanpkorenol. OOmass XapakTepUCTHKA HA  OCHOBAaHWUU  TOJIOXKCHHS B
[Tepuonuueckoit cucreme J[.MI. MeHneneeBa u CTpO€HUS aTOMOB. AJUIOTPOMUS.
XanbKOreHbl — MPOCTHIE BEILIECTBA, MOJYUYEHUE U TPUMEHEHUE KUCIOPOAa U CEPBHI.
[Ipupoanbie coeAHEHUsI, OMOTOTHYECKAs POJIb.

Onementsl VA rpynnbl. O0mas xapakTepUCTHKAa HA OCHOBAaHMH MOJIOXKEHUS B
[Tepuonuueckoit cucreme J[.M. MenneneeBa u crtpoeHust atomMoB. CTpoeHue
MOJICKYJIBl a30Ta W aJUIOTPONHBIX Moaupukauuit docdopa, ¢usmueckue u
XUMUYECKHE cBoOWcTBa. Bomopomnsie coeamHeHus. Okcuapl azora u Qocedopa,
COOTBETCTBYIOIIME UM KHUCIOTHL. Conu 3TuUX KHUCIOT. CBOMCTBA KHCIOPOIHBIX
coenuHeHnil azora u ¢ocdopa. [Ipuponneie coegmHeHus azora u (docdopa,
OuosIornvecKas poJib.

OnemenThl [VA rpynmel. O6mias xapakTEepHCTHKAa Ha OCHOBAHHMH TOJIOKCHHS B
[Tepuonnueckont cucreme [I.M. MenzaeneeBa U CTpOEHUsI aTOMOB. YTJIEPOI U €0
aiumotpornus. CBOWCTBA aJUTOTPOIMHBIX MoOIU(UKANWNA yriepoaa, UX 3HAYECHUE U
npuMeHenue. OKCHIBI M TUAPOKCHABI YTIJepoda U KPEMHHs, UX XUMHUUYECKHE
cBoiicTBa. IlpupomooOpa3zytomias poiap yriaepoja s XUBOH M KPEeMHUS IS
HEXHUBOW TpHUponbl. d-31eMeHThl: ocoOeHHocTu crtpoenusi atomoB (IB — VIIIB
rpynn). Menp, LMHK, XpOM, >Ke€Jle30, MapraHel] KakK IIpOCThIe BEILECTBa,
¢duznueckue W XMMUYECKHe CBOMCTBa. [IpuponmHble coequHEHUSs, TOTydYeHUE,
IIPUMEHEHHE. XapaKTep OKCHJIOB U TMAPOKCUAOB ITUX AJIEMEHTOB B 3aBUCUMOCTH
OT CTETEHH OKHCIICHHS] 3TUX METaJJIOB
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Paznen 2. Oprannyeckasi XuMus

34

Tewma 2.1 IIpeamer
OPraHNYEeCKON XUMHH.
Teopus crpoeHus
OpraHUYECKHUX
COEIMHEHUM.

Copepxanne yueOHOT0 MaTepuana

[Ipeamer opranunueckoir xumuH. IloHsATHE 00 OpraHMYEeCKOM BEUIECTBE |
opranuueckoil xumuu. KpaTkuii ouepk pa3BUTHS OpPraHUYECKOM XUMHH.
Kpyrosoport yriepoaa B npupose.

Teopust crpoeHus oprannyeckux coenuHeHuil A.M. bytiepoBa. OcHOBHbIE
MOJIO)KEHU Teopur cTpoeHusi A.M. byriepoBa. XHUMHYECKOE CTPOCHHE U
CBOHCTBa opraHumueckux BemiecTB. [loHstTue 006 wu3omepuun. CTpoeHue aToma
yriiepoaa.

KoBanentnass xumuyeckasi CBs3b. lloHaTne rubpuamzanuu. Pa3nuuHbie BHIBI
rudpuam3anuu U (GopMbl aTOMHBIX opOuTaneld. ['eoMeTpuss MOJEKyn BEIIECTB,
00pa30BaHHBIX aTOMaMHU YTJepoJa B PA3IUYHBIX COCTOSIHHUSX THOPUIAN3AINH.
Knaccudukanus opranndeckux coeqnHennid. [lonarre GyHKIIMOHATBHOM TPYIIITHI.
Knaccudpukanus mo tumy ¢GyHKIUOHATBHOW Tpynmnbl OCHOBBI HOMEHKJIATYPHI
OpraHMYeCKUX BelecTB. TpuBHanbHble Ha3BaHusd. Homenknatypa [UPAC —
MPUHIIMITE 00pa30BaHUS HA3BaHUM, CTAPIIUHCTBO (DYHKIIMOHAIBHBIX TPYIIIL.

Tunbel XUMHUYECKUX CBsI3€H B OPraHUYECKUX COCIMHEHHUAX U CIOCOOBI UX Pa3pbIBa.
Krnaccudukanus KOBAJICHTHBIX CBSI3€H IO AJIEKTPOOTPHUIIATEILHOCTU CBSI3aHHBIX
aTOMOB, CHOCO0y  TepeKkpblBaHUs  OopOuTanei, KpaTHOCTH, MEXaHHU3MY
obpazoBanusi. CBS3p HPUPOABI XMMHYECKOH CBSI3U C TUIIOM KPUCTAJUIMYECKOM
pEeIIeTKH BemecTBa W €ro (U3MYECKUMHU CBOHMCTBaMH. [ OMOJUTHYECKHUU U
TeTePOIMTUYECKUN  pa3pbiBbl  cBsizeil. [loHsTHEe CBOOOOHOrO  paguKana,
HYKJICOUITHLHON U 3JIEKTPODUILHON YaCTHIIBI.

Knaccudukanus peakiuii B OpraHn4ecKoi XUMHUUA. TUIIBI U MEXaHU3MBbI PEaKIIHA.
CyOctpar m pearent. Knaccubukanus peaknuid Mo HM3MEHEHHUIO B CTPYKTYpE
cyOcTpara (IprucoeJMHEHNE, OTIICIIICHNE, 3aMellleHIe, N30MEpU3alus) U 110 THITY
peareHTa (paauKalbHBIC, HYKICO(MUIbHBIE, 3JIeKTpodmiIbHbIE). PasHOBHAHOCTH
peakumii  kaxaoro Tuna. OcoOEHHOCTH OKUCIUTEIbHO-BOCCTAaHOBHUTEIBHBIX
peakuuii B OpraHn4eCcKOi XUMHUH.

CoBpeMeEHHBIE NPEACTABICHUS O XUMUYECKOM CTPOEHUM OPraHUYECKHX BELIECTB.
OcHOBHBIE HampaBJIeHUs pa3BUTUS Teopuu cTpoeHus A.M. bytieposa. M3omepus
n ee Buapl. CTpyKTypHas H30MEpHs: MEXKKJIACCOBasl, YIJIEPOJHOIO CKEJIETa,
MOJIOXKEHUS KpaTHOW CBs3M W (QyHKIHMOHAIBHOW Tpymnmbl. IIpocTpaHcTBeHHAs
M30MEpPHSL: TEOMETPUYECKAs U ONTHYECKasl. bruonornyeckoe 3Hau€HNE ONTHUECKON
n3oMepun. B3aumHOe BIUSHHE aTOMOB B MOJIEKYJIax. DNEKTPOHHbIE A(PHEKThI
aTOMOB, MHIYKIIMOHHBIN 3¢ dekT, Me3oMepHbIit 3¢ deKT, 0COOCHHOCTH

J104,J1.05, J1.09, JI
12, J1 14
M.01-0.9
[1.6.6. 1.1.1
[1.6.61.1.2
[1.6.6. 1.2.1
I1.6.6.1.2.3
[1.6.6.1.2.4
I1.6.6. 1.2.5
[1.6.6. 1.2.6
I1.6.6. 1.5.1
[1.6.6.1.5.2
[1.6.6.1.6.1
[1.6.6.1.6.2
[1.6.6.1.7.1

Tema 2.2 IIpenenbHbie

Coneprxanue yueOHOTo MaTeprasa

J1 04, J1.05, JI.09, JI
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YTJIEBOJOPO/IBI.

I'omonornueckuit  psinm  ankaHoB. OCOOCHHOCTH CTPOCHHS. OJEKTPOHHOE |
MIPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJIbl MeTaHa. ['oMoyiormdeckuit psg u
n3omepus nmapaduroB. HomeHnkmarypa ankanoB. @u3nyeckne cBoWcTBa. AJIKaHBI B
npupoje. XHWMHUYECKHE CBOWCTBA alkaHOB. Peakumu ranorenuposanus (H.H.
CemenoB), mutpoBanus (mo KonoBamoBy). MexaHW3M peakiuy XJIOPUPOBAHUS
ankaHoB. Peakuuu neruapupoOBaHUs, TOPEHHS, KATAIUTUYECKOTO OKHUCIICHHS.
KpekuHr ankaHoB, BU/Ibl KPEKUHIa, IPUMEHEHUE B MPOMBINIIEHHOCTH. [Tuponus n
KOHBepcHs MeTaHa. M3omepusanust.

[IpumeneHnne u crmocoObI TONYYCHHS alKaHOB. [IpOMBINITICHHBIE CIOCOOBI
MOJIyYEeHHUS: W3 TPUPOJHBIX HCTOYHUKOB, KPEKUHT MapaduHOB, TMOIyUYCHHE
CUHTCTHUYECKOTO OCH3WHA, Ta3uduKalus yris, THIAPUPOBAHUE AITKAHOB.
JlaGopaTopHple cmocoOBl TOMyYeHHS: CHHTE3 Bropia, nekapOOKCHIMpOBaHUE,
ruaponu3 kapOuma amoMmuHus L{ukimoankanel. ['omMonoruveckwit  psg U
HoMeHkJatypa. llonstne o HanpspkeHuu nukiaa. Mzomepus. [lonydenue wu
¢usnyeckue cBoiicTBa. XUMHUYECKHME CBOWCTBA. Peakiuyu NpPUCOCAMHEHUS U
PaIUKAIBHOIO 3aMEICHMUS.

[IpakTrueckas pabota
CocraBienue GopMys H30MEpOB AJTKAHOB.

12,J1 14
M.01-0.9
[1.6.6. 1.1.1
[1.6.61.1.2
[1.6.6. 1.2.1
I1.6.6.1.2.3
[1.0.6.1.2.4
I1.6.6. 1.2.5
I1.6.6. 1.2.6
I1.6.6. 1.2.7
I1.6.6. 1.2.8
[1.6.6. 1.4.1
I1.6.6. 1.5.1
[1.6.6.1.5.2
[1.6.6.1.6.1
[1.6.6.1.6.2
[1.6.6.1.7.1

Tema 2.3 DTUIEHOBLIE
1 JUCHOBBIC
YTJIEBOJOPOIBI.

Coneprxanue yueOHOTro MaTepuasa

I'oMosiornueckuii psj aakeHOB. ODJIEKTPOHHOE M IPOCTPAHCTBEHHOE CTPOEHUE
MOJIEKyJbl  dTwieHa. OOmas ¢dopmyna ankeHoB. M3omepus. dDusnueckue
cBOMCTBA. XUMUYECKHE CBOMCTBA ankeHOB. IIpaBuno MapkoBHukoBa. Peaknuu
raJIOT€HUPOBAHMS, TUIPOTraJOr€HUPOBAHNUS, TUAPATALMH, THIPUPOBAaHUS. Peakin
nonumepusanuu. I'openue, peakiuu okucinenus. Peakuus Baruepa

[Ipumenenne u cmocoObl MOdy4YeHHs ajkeHoB. I[IpuMeHeHue »dTuieHa U
nponuieHa. [IpoMblluieHHBIE CITOCOOBI MOMy4YeHus. Peakiun AeruipupoBaHus U
KpekuHra. JJabopaTopHble CIOCOOBI MOTyYEHUS.

AnxanueHsl. OCOOEHHOCTH DJEKTPOHHOTO M TMPOCTPAHCTBEHHOTO CTPOCHHS.
Homenkmarypa. Peakumm 1.4-npucoenunenus. [lomumepusanus. CrocoObl
MIOJIy4YEHHUS

OcCHOBHbIE TOHATUS XMMHUU BBICOKOMOJIEKYJISIPHBIX COEIUHEHHUI (Ha mpuMmepe
IIPOAYKTOB MOJIMMEPHU3ALUHU AJIKEHOB, aJIKaIUEHOB, X MPOU3BOAHBIX). MOHOMED,
MOJIUMED, PEAKUUs MOJMMEpPHU3ALMH, CTENEHb MOJUMEpPU3ALNHN, CTPYKTYpHOE
3B€HO.  Tumbl  moiauMepHbIX — nened.  CTepeoperysispHble  MOJUMEPBI.
TepmorutacTiuHble U TEPMOpPEAKTUBHBIE ITONMMEPHI. [limacTmaccsl n anacTomepsl.
[Mommatunen. Karanmzaroper Llurnepa- Harra. [omunponmnen. Tediow,
noguBuHUWIXJI0pUA. Kayuyku. Cononumepsl. Bynkanuzanus kaydyka

J1 04, J1.05, J1.09, JI
12, J1 14
M.01-0.9
I1.6.6. 1.1.1
[1.6.61.1.2
I1.6.6. 1.2.1
I1.6.6.1.2.3
[1.6.6.1.2.4
I1.6.6. 1.2.5
[1.6.6. 1.2.6
I1.6.6. 1.2.7
[1.6.6. 1.2.8
I1.6.6. 1.4.1
[1.6.6.1.3.2
I1.6.6. 1.5.1
[1.6.6.1.5.2
[1.6.6.1.6.1
11.6.6.1.6.2
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Jlaboparopubie pabOTHI: [1.6.6.1.7.1
O3nakomiieHHE ¢ 00pa3lamMy MOJUATUIICHA U TTOJIMIPOIHIICHA.
Tema 2.4 Coneprxkanue y4eOHOro MaTeprana JI104, J1.0S, J1.09, JI
ALleTUIIEHOBBIE I'oMosiornueckuii psig alKMHOB. DJIEKTPOHHOE M IIPOCTPAHCTBEHHOE CTPOEHUE 12, J1 14
YIJIEBOJAOPOBI. MosIeKysbl  anetuieHa. OOmast dopmyna ankuHoB. M3omepus. Dusmdeckue M.01-0.9
cBOMcTBa. XMMHUYECKUE CBOIICTBA M IpUMeHeHue ankuHoB. Peakmnus Kydeposa. [1.6.6. 1.1.1
[TpaBuno MapkoBHukoBa. [TogBu)HOCTH aTOMa BOJ0poa (KUCIOTHBIE CBOMCTBA). [1.6.61.1.2
Oxucnenue. Peaknus 3enunckoro. IIpumenenue. IlonuBunmnanerar. [lonydyenue [1.6.6. 1.2.1
ankuHOB. [ToydyeHue aneTuieHa MupoIrn30M MeTaHa M KapOMIHBIM METOJ0OM [1.6.6.1.2.3
[IpakTuyeckoe 3aHsATHE [1.6.6. 1.2.4
N3rotoBneHune Mozeneit MOJIEKyJ alKUHOB, UX U30MEPOB. [1.6.6. 1.2.5
[1.6.6. 1.2.6
I1.6.6. 1.2.7
[1.6.6. 1.2.8
[1.6.6. 1.4.1
[1.6.6. 1.3.2
[1.6.6. 1.5.1
[1.6.6. 1.5.2
[1.6.6.1.6.1
[1.6.6.1.6.2
[1.6.6.1.7.1
Tema 2.5 Coneprxkanne yd4eOHOro MaTepraa JI104, J1.0S, J1.09, JI
Apomaruyeckue I'oMonornueckuii psin apeHoB. beH301 — mpencTaBuTeNb apeHOB. DJIEKTPOHHOE U 12, J1 14
YTJIEBOIOPOIBI. MPOCTPAHCTBEHHOE cTpoeHue OeHzona. Homenknarypa. OOmast ¢opmyna. M.01-0.9
dusnueckue cBOMCTBA. [1.6.6. 1.1.1
XUMHYECKHE CBOMCTBa apeHOB. Peaknum 531eKTpOGUILHOTO  3aMEIICHHUS, [1.6.6 1.1.2
HUTPOBAHUS, CyIb(PHUPOBaHUs. Peakiuy ruipupoBaHus U NPUCOCIMHEHUS XJIopa K [1.6.6. 1.2.1
6ensony. OCOOEHHOCTH XMMHYECKUX CBOMCTB rOMOJIOroB O6eH3oia. OpueHTaHThI | [1.6.6.1.2.3
u Il pona. [1.6.6.1.2.4
[Ipumenenne u crmocoObl TMOJy4YeHUs apeHoB. [IpuUpoaHBIE HCTOYHHKH. [1.6.6.1.2.5
ApomaTH3anus alKaHoB M LUKJIOAIKAaHOB. AJKWIMPOBaHUE OCH307Ia. [1.6.6. 1.2.6
I1.6.6. 1.2.7
[1.6.6. 1.2.8
[1.6.6. 1.4.1
[1.6.6. 1.3.2
I1.6.6. 1.5.1
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[1.6.6.1.5.2
[1.6.6.1.6.1
[1.6.6.1.6.2
[1.6.6.1.7.1

Tema 2.6 IIpuponnsie

Copepxkanne yueOHOTo MaTepuana

J1 04, J1.05, J1.09, JI

HMCTOYHUKHU Hedts. CoctaB u ¢usmueckue coiicTBa. TOMIMBHO-3HEPreTUYECKOE 3HAUEHUE. 12,J1 14
YTJIEBOIOPOOB. [Ipombimnennas mepepabotka. Pekrtudukanus. Bropuunas mnepepaboTka M.01-0.9
HeprenponyktoB.  Kpekunr. M3omepmsanus  ajdkaHoOB.  AJKAIUPOBAHHE [1.6.6. 1.1.1
HEMpeAeTbHBIX  YIIeBOAOpoAoB. Pucdopmunr HedrempoaykroB. KauectBo [1.6.6 1.1.2
aBTOMOOMJIBHOTO TOIUIMBa. OKTaHOBOE YHUCIIO. [1.6.6. 1.2.1
[Tpuponnsiii ¥ momyTHEIN HedTsHbIE Ta3bl. CpaBHEHHE COCTaBa U MPAKTUYECKOE [1.6.6.1.2.3
UCIOJIb30BaHUE. [1.6.6.1.2.4
Kamennsiit yroms. KokcoBaHue, BakHEHIIME MPOAYKTHI 3TOrO MpoLEcca. [1.6.6. 1.2.5
CoenuHeHus, BBIACISIEMbIE W3 KAaMEHHOYTOJBHOM CMOJBL. JKOJOTHYECKHE [1.6.6. 1.2.6
ACTIEKTHI JOOBIYH, IEPEPAOOTKH M UCIIOJIb30BAHUS TOPIOYNX UCKOTACMbIX. [1.6.6.1.2.7
[1.6.6.1.2.8
[1.6.6. 1.4.1
[1.6.6.1.3.2
[1.6.6. 1.5.1
[1.6.6.1.5.2
[1.6.6.1.6.1
[1.6.6.1.6.2
[1.6.6. 1.6.3
[1.6.6.1.7.1
Tema 2.7 Coneprxkanue y4eOHOro MaTeprana 4 JI104, J1.0S, J1.09, JI
I'mppoxcuibHbIe Crpoenne u wiaccudukanus crnuproB. Kiaccuduxanus. DIEKTpOHHOE U 2 12, J1 14
COCIMHEHMUSI. MIPOCTPAHCTBEHHOE CTpoeHHe. DPu3nueckue CBOMCTBA. MeXMOIeKyIsIpHas M.01-0.9
BOJOPOJHAS CBS3b. | OMOJIOTHYECKUI Ps MPEISIbHBIX OJHOATOMHBIX CIUPTOB. I1.6.6. 1.1.1
N3omepus u Homenknarypa. Obmas popmya. [1.6.61.1.2
XUMHYECKHE CBOMCTBA aJKaHOIOB. PeakIuMOHHAs CIOCOOHOCTL. Peaknmu, [1.6.6.1.2.1
MOJTBEPKIAIONIME KHUCIOTHBIE CBOMCTBAa CHHUPTOB. Peaknuu 3aMelieHus [1.6.6.1.2.3
THIpOKcOrpynnbl. MexxMonekysipHas aeruaparanus. CioxHbie 3Qupbl, peakuus [1.6.6. 1.2.4
srepudukanui. OKUCICHUE U OKUCIUTEIBHOE JETHIPUPOBAHUE. [1.6.6.1.2.5
CriocoOsI momydenwus ciiupToB. ['Haponu3 raoreHankaHoB. [ uapaTanus alkeHoB. [1.6.6.1.2.6
BoccranoBnenre kapOOHWIBHBIX COCTMHECHHM. [1.6.6.1.2.7
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OTtnenbHBIE NPEICTABUTENN AIKAHOJIOB. MeTaHoI, ero Mojy4yeHue U NpUMEHEHHE.
buonornueckoe neiicteue. Cnernuduueckue crnocoObl IMOJNyYeHHE STaHOJA.
dusnoaornyeckoe AecTBre (CHIIbHEHIIINN HAPKOTHK).

MHoroaToMHbIe cniupThl. M3oMepus 1 HoMeHKIaTtypa. OCOOEHHOCTH XUMHYECKHX
CBOMCTB, MX Kaue€CTBEHHOE OOHApYy>KCHHE. DTUJICHTIIMKOJIb, TIulepuH. CrocoObI
HX MOJTYYCHUS, MPAKTUICCKOC ITPUMCHCHUC.

®eHo1. DJIEKTPOHHOE W MPOCTPAHCTBEHHOE CTpOoeHHE. XUMHUYECKHE CBOMCTBA:
6pomupoBanue, HuUTpoBaHHe. OOGpa3oBaHME OKpAIICHHBIX KOMIUIEKCOB ¢ Fe'.
[IpumeHnenue. Ilonyyenue.

JlaGopaTopHble pabOTHI:
HM3y4eHne pacTBOPUMOCTH CIIHPTOB B BOJIE.

[TpakTuyeckue paboThI
Cocranenue HopmMyJs1 OpraHuIECKUX COCTMHCHUI

I1.6.6. 1.2.8
I1.6.6. 1.4.1
[1.6.6.1.3.3
I1.6.6. 1.5.1
[1.6.6.1.5.2
[1.6.6.1.6.1
[1.6.6.1.6.2
[1.6.6.1.7.1

Tema 2.8 Anpneruns u | Copeprkanue yueOHOTO MaTepuaa 2 J1 04, J1.05, J1.09, JI
KETOHBI. ['omoniornueckue psAnbl anbAETUIOB W KETOHOB. OJJEKTPOHHOE CTPOCHUE 1 12, J1 14
KapOoHMIbHON Tpymmbel. VM3omepuss u HoMeHknarypa. dusnueckue CBOICTBA. M.01-0.9
XUMHYeCKHEe CBOMCTBA alIbJIETHA0OB U KETOHOB. PeakIimu OKMCIEHUS albIeTHao0B. [1.6.6. 1.1.1
Peaknun mnonukoHzaeHcanuu: oOpa3oBaHue  (peHon(pOpMaABICTHAHBIX CMOJL [1.6.6 1.1.2
[IpuMeHeHne u moxydeHne KapOOHWIBHBIX COCTUHEHUM. AJIBJETHIBI U KETOHBI B [1.6.6.1.2.1
npupoje (3¢upnsie Macna, pepomonsl). [Tonyuenne. OTaenbHbIC TPEICTABUTENH, [1.6.6. 1.2.3
CIOCOOBI MOJTYYCHUS U IPUMEHCHHE [1.6.6.1.2.4
[IpakTHyeckoe 3aHsATHE 1 [1.6.6. 1.2.5
N3yuenne BOCCTAaHOBUTEIBHBIX CBOWCTB aJIbJIETHIOB: PEAKIUS «CepeOpsHOTO [1.6.6.1.2.6
3epKana», BoccTaHoBieHue ruapokcuga meau  (II).  BzammoneiictBue [1.6.6. 1.2.7
dbopmanipieruaa ¢ TuAPOCYIbOUTOM HATPHS [1.6.6. 1.2.8
[1.6.6. 1.4.1
[1.6.6. 1.5.1
[1.6.6. 1.5.2
[1.6.6.1.6.1
[1.6.6.1.6.2
[1.6.6.1.7.1
Tewma 2.9 Kap6onossie | CopeprxkaHue yaeOHOTO MaTepraia 4 J1 04, J1.05, J1.09, JI
KHUCJIOTBI U UX loMonoruueckuii  psn  NpPEAEeNbHBIX OJHOATOMHBIX KapOOHOBBIX  KHCJIOT. 2 12,J114
MIPOU3BOHBIC Krnaccudukanusa. DIeKTpOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE KapOOKCUIBHOMN M.01-0.9
rpymnmnsl. HomMeHkiatypa u uzomepus. MeXMONIEKYJIIpHBIE BOJOPOAHBIE CBA3H, UX I1.6.6. 1.1.1
BIIMSIHHE Ha (PM3UYECKHIE CBOMCTRA. 11.6.6 1.1.2
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XUMHYECKHE CBOMCTBA KapOOHOBBIX KHCJIOT. Peaknum stepuduxaiuu.
AHTUJIpUABL, UX MOJYyUYEHUE U IPUMEHEHUE

CriocoObl moNTydeHus: KapOOHOBBIX KHCIOT. OTAeNnbHblE MPEACTAaBUTENH U UX
3HaueHue. [lomydeHue: OKHUCIEHHE aJIKaHOB, AJIKEHOB, MEPBUYHBIX CIHPTOB,
anpJernioB. Baxknelimme npeacraBUTeNy, UX IMOJy4eHHE, OUONOruyeckas posb,
MIPUMEHEHUE.

Cnoxnesie a¢upsl. CrpoeHue wu HoMeHKiIatypa. CrmocoObl  TOTy4YCHHS.
O6parumocts peakuuu sTepudukanuu. OOpazoBaHHE CIOXHBIX HOIMI(YUPOB.
[Tonmmatunenrepedranat. Jlapcan. Xumuyeckue cBOHCTBAa U mpuMeHeHHE. JKHpBI.
3aBUCHMOCTh KOHCUCTEHIIMH J>XMPOB OT HMX COCTaBa. XWUMHUYECKHE CBOMCTBA:
TUAPOJIN3, OMBUIEHUE, TUIpUpOBaHue. buosorudeckas poiab, IpUMEHEHUE

Conu kapOOHOBBIX KHCIOT. Mputa. CriocoObl TONyYeHUST Cojeil. XHUMHUYECKHE
CBOMCTBA: THUIPOJIHU3, pPeakiuss MOHHOro oOMeHa. Mpina. OTHOIIEHHWE MbLIa K
s)kecTkoH Boze. CMC.

Jlaboparopubie pabOTHI:
B3aumogelictBue pacTBOpa YKCYCHOM KHCIOTBI ¢ MarHuUeM, OKCHJIOM LIMHKA,

runpokcuaom xenesa (I1I), pactBopom kapOoHaTa Kanus U cTeapaTa Kajusl.
O3HakomiieHHE ¢ 00pa3lamMu CIOKHBIX 3pupoB. OTHOLIECHHE CIOKHBIX 3()UPOB

K BOJIE U OpPraHMYeCKUM BellecTBaM. BbIBeleHME JKUPHOrO MATHA C MOMOIIBIO

CJI0’KHOTO 3¢upa. PacTBOpUMOCTH )KUPOB B BOJE U OPIraHUYECKUX PACTBOPUTEIISAX.

[TpakTrueckue pabOTHI:
CpaBHEHHE MOIOILIUX CBOMCTB X0341cTBEHHOT0 Mbl1a 1 CMC B jxecTKO# BOJE.

PacTBOpHMMOCTDh paznUuHBIX KapOOHOBBIX KHCJIOT B Boje. BiaumopeiictBue
YKCYCHOM KHCIOTBHI C Metauiamu. [lomydeHne n30aMmiioBoro s¢upa yKCYCHOH
KHCI0Thl. CpaBHEHUE CTENEHU HEHACBIEHHOCTU TBEPAOTO U YKUAKOTO KHPOB.
Owmbutenne xupa. [lomydeHne Mpuia U U3yYeHHE €ro CBOMCTB: MEHO0Opa30BaHMs,
peakiuii HOHHOro 0OMeHa, TUAPOJIN3a, BhIICICHHS CBOOOIHBIX JKUPHBIX KUCIOT

[1.6.6. 1.2.1
I1.6.6.1.2.3
[1.0.6.1.2.4
I1.6.6. 1.2.5
[1.6.6. 1.2.6
I1.6.6. 1.2.7
I1.6.6. 1.2.8
I1.6.6. 1.4.1
I1.6.6. 1.3.2
[1.6.6. 1.5.1
I1.6.6. 1.5.2
[1.6.6.1.6.1
[1.6.6.1.6.2
[1.6.6.1.7.1

Tema 2.10 YrneBoapbl.

Coneprxanue yueOHOTo MaTeprasa

N

[Tonsatue 06 yrmeBomax. Kiaccudukamus yrieBompoB. MoHo-, au- u
MoJIMcaxapupl, MPEACTABUTEIN KAXKIOM Tpynmel YIJIeBOAOB. buonornueckas
poJIb.

Momnocaxapuasl. CtpoeHue u ontudyeckas nzomepus. Knaccudukamnus. dopmyiibt
Oumepa u Xeyopca. Baxneimue npeacrasureny MoHo3. I'moko3a. CTpoeHue u
¢dbusmveckue cpoiictBa. Tayromepus. XuMHUYECKHE CBOWCTBA. Pa3inuvHble THIIBI
OpoxxeHHs (CHUPTOBOE, MOJIOYHOKHUCIOe). ['moko3a B mpupoae. buonoruueckas
posiib U mnpuMeHeHHe. PpykTo3za — wn3oMep INIIOKO3bl. CpaBHEHHME CTPOECHUS

J104, J1.05, J1.09, 1
12, J1 14
M.01-0.9
I1.6.6. 1.1.1
[1.6.6 1.1.2
I1.6.6. 1.2.1
[1.6.6.1.2.3
[1.6.6. 1.2.4
I1.6.6. 1.2.5
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MOJIEKYJ TJIIOKO3bI M (PPYKTO3BI U XMMHUYECKUX CBOWCTB. DpyKTO3a B MPUPOJIE,
6uosornueckas posb [lenrossl. Pudosza u nezokcupudosza. CrpoeHue MoseKyI.
Hucaxapunel. Ctpoenne. Criocod cowieHeHus UKIOB. CTpOEHUE U XUMHUYECKHE
CBOWCTBA caxapo3bl. TEXHOJOIMYECKHE OCHOBBI IPOU3BOACTBA. Jlakro3a wu
MaJbT03a — U30MEPBI CaXapO3bl.

[Monmucaxapuael. Ctpoenue. CTpoeHHE MOJEKYIbl Kpaxmana. Puznueckue
CBOMCTBa, HaxOXIEHHE B TNpUpojle U Ouojorumueckas posb. [JHKOreH.
Xummnueckue cBoiicTBa Kpaxmasia. CTpOeHHE 3JE€MEHTApHOTO 3BEHA IIEJUIIOJIO3HI.
Manponu3 1emtono3sl, 00pa3oBaHUe CIOKHBIX AGUPOB. VICKyCCTBEHHBIE BOJIOKHA.
Haxoxxnenue B mpupoje u Ouosiornueckasi poJib 1esuTtos1036l. CpaBHEHHE CBOWCTB
Kpaxmaja ¥ LeJIJTI003bI

I1.6.6. 1.2.6
I1.6.6. 1.2.7
I1.6.6. 1.2.8
I1.6.6. 1.4.1
[1.6.6.1.3.3
I1.6.6. 1.5.1
[1.6.6.1.5.2
[1.6.6.1.6.1
[1.6.6.1.6.2
[1.6.6.1.7.1

JlaboparopHbie pabOTHI: 2
O3znakomiieHHE ¢ (PU3UICCKUMH CBOMCTBAMH TUIFOKO3BI 3HAKOMCTBO C OOpa3liaMu
MOJIUCaxapuIOB.
OObnapyxeHue Kpaxmajga C TOMOIIbIO KadyeCTBEHHOM peakiuu B Mejae, xJeoe,
forypre, Maprapruie, MaKapOHHbIX U3ICNUIX, KpyIe.
Tema 2.11 AmuHHI, Coneprxkanne y4eOHOro MaTeprana 4 J1 04, JI1.05, JI1.09, JI
aMUHOKHUCIOTHI, Oenkyu. | Kiaccudukaiuss u u3omepus aMUHOB. [lepBUYHBIC, BTOPUYHBIC M TPETHYHBIC 2 12, J1 14
amunbl. Knaccudukamus. ['oMonorudeckue psasl NpeaeabHbIX anudaTuieckKux u M.01-0.9
apoOMaTH4eCKUX aMUHOB. M30MepHst 1 HOMEHKIaTypa [1.6.6. 1.1.1
XWUMUYECKUE CBOMCTBA AaMUHOB. AMHMHBI Kak OpPraHMYECKHE OCHOBAHUA. [1.6.61.1.2
CpaBHEHHE XMMHMUYECKHX CBOMCTB anu(aTHYECKUX W apOMATHYECKUX AMHHOB. [1.6.6. 1.2.1
OO6pazoBanne aMuJ0B. AHWIMHOBBIC KpacuTenu. llommaMuzbl ¥ MOJMaAMUIHBIC [1.6.6.1.2.3
CHHTETHYECKHE BOJOKHA. [IpuMeHeHue u momydyeHue amuHOB. I[lomydenue. [1.6.6.1.2.4
Pa6oter H.H. 3unnna Amunokucnotsl. Knaccudukamus u crpoerne. OnrTuyeckas [1.6.6.1.2.5
uzomMepusi G-aMUHOKHCIOT. Homenkmarypa. bumnonspusie wuonbl. Peakuus [1.6.6. 1.2.6
KoHneHcauuu. llentuaHas cBs3b. CHHTETHMYECKME BOJIOKHA: KalpOH, JHAHT. [1.6.6. 1.2.7
Knaccupukanuss BonokoH. IlomydyeHue aMUHOKHMCIOT, WX TPUMEHEHUE U [1.6.6. 1.2.8
Oouosnorudeckas poib. benku — mnpupomHsie mnoiauMmepbl. CTPYKTypbl O€NKOB. [1.60.6. 1.4.1
Xumudeckue cBoiicTBa. buonornueckue ¢GyHKIMM, HMX 3HaueHWe. benku — [1.6.6. 1.3.3
KOMITOHEHT THUIIH, TpoOsieMa 0E€TKOBOTO TOJIOAAHUS U IYTH €€ PEIICHMS. [1.6.6. 1.5.1
Jlaboparopubie paboOThI 2 [1.6.6.1.5.2
PactBopenue 6eKOB B BOJIE M X KOATYJISIIIHS. [1.6.6.1.6.1
O6Hapy»xenue Oerka B KypHHOM siidtie U Mosioke. Jlenaryparus Oenka. [[BeTHbIe [1.6.6.1.6.2
peakiuu OEJIKOB. [1.6.6.1.7.1
Tema 2.12 Coneprxanue yueOHOro MaTepuasa 2 J1 04, J1.05, J1.09, JI
A3oTcoaepkaiiue HyknennoBbie kuciotel. [IpupoaHeie nogumepsl, ux ctpoeHue, npumepbl. ATD u 12, J1 14
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reTepOIUKINYECKHE AJI® ux B3amMomnpeBpallleHHe U poJsib 3Toro npouecca B npupoxae. JJHK u PHK. M.01-0.9
COCIMHECHUS. Crpoenne JIHK, ee nepBuuHas u BTOopuuHas cTpykTypbl. Pemnmukanums JIHK. I1.6.6. 1.1.1
HyxnennoBbie Ocob6ennoctu crpoennst PHK. Tunmet PHK w ux Ouonormdeckue ¢GyHKIHH. I1.6.6 1.1.2
KHUCJIOTBI. buocunTte3 Oenka B kuBOH KieTke. ['eHHas umxeHepus. TpaHcreHHble (OPMBI [1.6.6.1.6.1
pacTeHU 1 KUBOTHBIX. [1.6.6.1.6.2
11.6.6.1.7.1
Tema 2.13 Coneprxkanue y4eOHOro MaTeprana 2 1 JI104, J1.0S, J1.09, JI
buonornueckue ®epmenTsl. buonornyeckue karanuzatopbl OenkoBoil mpupoabl. CTpoeHue u 12, J1 14
aKTHBHBIE COeUHEHUA. | cBoiicTBa. Krnaccudwukanus. 3aBUCUMOCTh  aKTUBHOCTH  (PEPMEHTOB  OT M.01-0.9
temmeparypsl 1 pH-cpeasl. 3HaueHne B OMOJIOTUN U TIPUMEHEHHUE. [1.6.6. 1.1.1
Butamunbl.  Knaccudukanus wu  obo3nauenue. Hopma  morpebieHus. [1.6.6 1.1.2
BonopactBopumble M KMpOPAacTBOPUMBIE ~ BHUTAaMUHBL.  ABUTaMHMHO3BI, [1.6.6. 1.3.1
TUIIEPBUTAMUHO3BI, X MPOPHUIAKTHKA. [1.6.6.1.3.2
I'opmonbl.  Knaccudukamus.  OTnenbHble  NPEACTaBUTENH:  AKCTPAAMOI, I1.6.6. 1.3.1
TECTOCTEPOH, HHCYJIMH, aJ[peHATIH [1.6.6.1.6.3
JlekapctBa. Kparkue umcropuueckue CBEACHUS O BO3HUKHOBEHHMH M Pa3BUTUU [1.6.6.1.6.1
XUMUOTEpanuu. ['pymbl JIekapcTB: Cyiab(amMuapl, aHTHOMOTHKH, aHTUITUPETHKU. [1.6.6.1.6.2
Amnanberetuku. bezonacHsie criocoObl IPUMEHEHHUS. [1.6.6.1.7.1
Tema 2.14 Xumus B Coneprxanue yueOHOro MaTepuasa 2 1 J1 04, J1.05, J1.09, JI
JKU3HU 00IIecTBa Xumuga U Tpou3BoACTBO. [IpombinuieHHOCT, M TexHosoruu. Ceippe. Boma B 12, J1 14
XUMHYECKOM MPOMBIIUIEHHOCTU. OJHEprus Juisi IpousBojcTBa. HayuHble M.01-0.9
MPUHIIMIBI TPOU3BOACTB. 3allIUTa OKPYKAIOUIEH Cpellbl U OXpaHa TpyAa. XUMUS B [1.6.6. 1.1.1
CEeITbCKOM XO03sicTBe. YI00peHus U ux Kiaccupukanus. XUMUYECKHUE CPEICTBA [1.6.6 1.1.2
3alUThl pacTeHui. OTpHIaTEIbHbIE TMOCJIEACTBUS MPUMEHEHHUS TECTUIUIO0B. [1.6.6. 1.3.1
XuMu3anusi >KMBOTHOBOJCTBA XUMHUSL U JKOJOTHS. 3arpsA3HEHHE OKpYKarolen [1.6.6. 1.3.2
cpenbl. Oxpana ruapocdepbl, mouBbl, Gopbl U (ayHbl. ['eHHas HHXCHEpUS I1.6.6. 1.3.1
XuMus U TIOBCEAHEBHAS *KU3Hb. JlomamHss anTeka, npumenearne CMC, ObIToBOM [1.6.6.1.6.3
XUMHH. [1.6.6.1.6.1
[1.6.6.1.6.2
11.6.6.1.7.1
y4eOHBIX 4acoB 78 15
CaMOCTOSITENIHBIX paboT -
KOHCYJIbTAI[UU 4
IPOMEXKYTOUHAsl aTTeCcTalrs SK3aMEH 6
BCEr0 4acoB 88
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3 YCIOBUS PEAIM3AIIUU TPOT'PAMMBI YYEBHOI'O IIPE/IMETA
3.1 [las peanm3anMd NPOrpaMMbl Yy4eOHOIO MpeaMeTa MNPeAyCMOTPEHO HaJu4ue
yueOHOro kabnHera
Peanuzarus yaeOHOM TUCIMIUTMHBI TPeOyeT HAMHYUS TaOOPATOPUH XUMUS

O6opynoBanue yueOHOT0O KaOuHeTa:

— MOCaJI0YHBIC MECTA M0 KOJIMYECTBY 00YUAIOIINXCS;

— pabouee MecTo IpernoiaBaTes;

— KOMILIEKT y9eOHO-HATIISAHBIX MTOCOOUH « XUMHUS»;

—TaONMUIBl: TMEPUOJUYECKOM CHCTeMbl xumuueckux odnemeHtoB J[.M. Menzeneesa,
PacTBOPUMOCTH COJIEH, OKCHU/IbI, KUCTIOThI, OCHOBAHHUS, TPAaBHJIa TEXHUKHU O€30MaCHOCTH;
— XMMHUYecKas ocyaa, 000pya0BaHUe, peaKTUBbI;

— OaHs KOMOMHUpPOBaHHAs JTabopaTopHasi;

— BEChI JIa0OpaTOPHbIE TEXHUYECKHUE;

— 1e4yb My QenpHasi;

— mKkag CyIMIbHBIN;

— neHTpudyra;

— 00pa3Ilsl METAIJIOB (CTAJIN, YyTYHA, [IBETHBIX METAJJIOB U CIIJIABOB);

— 00pa3ibl BOJIOKOH, IJIACTMACC

— BBITSDKHOM mIKadg

TexHuueckue cpeacTBa 00yueHus:

- KOMITBIOTEP C JIMIEH3MOHHBIM IIPOrPaMMHBIM 00€CIIEYEHUEM U MYJIbTUMEAUATIPOCKTOP

3.2. UndopmanuonHoe odecriedeHne 00yueHust

[lepeueHb pPEKOMEHIyeMbIX YYEOHBIX W3JAHHUH, HWHTEPHET-PECYPCOB, OMOJHUTEIHLHON
JUTEPaTyphbl

OcCHOBHBIC HCTOYHUKHU:

1. Kypun A.A. Xumus. ba3oblit ypoBenb. 10 - 11 kmaccel : yueOHUK 11 0011€00pa3oBart.
opranu3zamii / Kypun A.A. — M. : Ilpocsemenne, 2020.

JlonoTHUTe/IbHbIE HCTOYHUKH:

1. Xomuenko N.I'. «O6mas xumusy», M., 2012

2. Xomuenko N.I". «CO0pHUK 33124 ¥ yIpaXHEHUH 0 XumMum», M., 2013

3. Xomuenko W.I'. «Pemenue 3a1a4 no XuMuuy», pelieHus, METoAuKu, coBeTsl, M. 2005

4. T'abpuensa O.C. IlpakTukyMm 1o 0OIIeH, HEOPTaHUYECKOW M OPTaHMYECKOW XUMUU: yueOl.
nmocobue it cryd. cped. npod. yueb. 3aBenenuit / [Nabpuensa O.C., Octpoymo W.T.,
Hopodeera HM. — M., 2014

5 T'abpuensn O.C. Ilpaktukym mo oOmieii, HEOPraHMYEeCKOM W OpPraHUYECKOW XMMHUU: ydeO.
nmocobue it cryd. cped. npod. yued. 3aBenenuit / [Nabpuensa O.C., Octpoymor W.T.,

HopodeeBa HM. — M., 2014



6. 'abpuensu O.C., JIpicoBa I'.I'. Xumus B Tectax, 3aj1adyax U ynpaKHEHUSX: ydel. mocooue.-
M., 201

HNuTepHeT pecypcenl:

www.hemi.wallst.ru (oOpa3oBaTenbHbIN CAaUT ISl KOJLHUKOB «XUMUS).
www.alhimikov.net(oO6pa3oBaTenbHbIN CalT TSI MTKOJBLHUKOB).

www.chem.msu.su (31eKTpoHHass OMOIHOTEKA IO XUMHUH).

www.enauki.ru(MHTepHET-U3IaHUE JIJIS YUUTENeH «eCTECTBEHHBIC HAYKI»).
www.lseptember.ru (MeToIMUECKas Ta3eTa «IEePBOE CEHTAOPS).

www.hvsh.ru ()kKypHana «XUMHUS B IIKOJIE» ).

www.hij.ru(KypHam «XUMHUS U )KU3HBY).

www.chemistry-chemists.com(31€KTPOHHBIN KypHAT «XUMUKU U XUMHUS» )

37



4 KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUS YYEBHOI'O IPEJIMETA

(DOpMBI M MCTOABI OICHKN W KOHTPOJIA

DPOC

CrapToBasi IMarHOCTHKA 1 Juarnoctuueckas pabota (HyJIeBoit cpes)
Texyuuii KOHTPOJIb
nabopaTopHas pabora 2 | Kpurepuu oLieHKH J1abopaTOpHOH paboThI
npakTHudeckast pabora 4 | KpuTepuu OIIEHKH MPaKTUIECKOW paboThl
TECTUPOBAHUE 5 | Kputepuu onieHKH
MPAKTUYECKHE 3a/IaHUe, PACUCTHBIC 3a/1a4l 5 | Dranon
IIpomeskyTOUHAS aTTecTALMS 3auét/OK3aMeH 10 MaTepuaiaM
CTaHJAPTU3UPOBAHHOHN (POPMBI
(cmenmdukanus, 3aaHue, KpUTEPUH
OICHUBAHMUS):
1 | TectupoBanue
2 | mpaKTUYECKOe 3aJaHHe
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