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1. OBIIAA XAPAKTEPUCTUKA uPABO‘{EI?'I HHPOI'PAMMBbI
OBHIEOBPA3OBATEJBHOU JUCIUITJIMHBI « XUMMU ».
1.1. MecTOo TUCUMILIMHBI B CTPYKTYype OCHOBHOW NPO(ecCHOHATBHOI

o0pa3oBaTeIbHOI MPOrPaMMBI.

OoOmeoOpa3oBaTenpHas JUCIUIUIMHA «XUMHUS» H3ydaeTcss Ha 0a30BOM YpOBHE B
o0mieo0pa3oBaTeIbHOM  IMKJIE€ Y4Y4eOHOro IUlaHa OCHOBHOM  MpodeccHOHaIbHON
obpazoBarenapHOl porpamme: 29.01.33 MacTtep 110 H3roTOBJICHHUIO IIBEHHBIX U3CTHI.

1.2. Ilesqiu ¥ muIaHMpYyeMble Pe3yJabTAThl OCBOCHUS] TUCHMUILIHHBI.

1.2.1. leau u 3a0a494 JTUCHUILIMHBI:

dopMupoBaHUE Yy  CTYJIEHTOB  MPEACTABICHUA O  XUMHUYECKOU
COCTaBJISIIOIIEH €CTECTBEHHO-HAYYHON KapTHHBI MUpa KaK OCHOBBI MPUHSTHUS
pelieHu B JKU3HEHHBIX W TPOU3BOJCTBEHHBIX CHUTYaIUsAX, OTBETCTBEHHOTO
IIOBEJCHHUSI B IPUPOJHOU CpELIE.

3anaun JTUCHMILIUHBI:

1) chopMupoBaTh MOHMMAaHUE 3aKOHOMEPHOCTEH MPOTEKAHUSI XUMUYECKUX
IIPOLIECCOB U SIBJICHUN B OKPY’KAIOLIEH Cpele, LEJIOCTHOUM HAYYHOW KapTUHBI
MHpAa, B3aUMOCBSI3U U B3aMMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHHS COCTaBIATH (OPMYJIbI HEOPraHUYECKHX U
OpPraHUYECKUX BEILECTB, YPABHEHUS XUMHUYECKUX pEaKIUN, OOBSICHATH UX
CMBICJI, HHTEPIPETUPOBAThH PE3YIbTAThl XUMUYECKUX SKCIIEPUMEHTOB,

3) cdopmupoBaTh HaBBIKA TMPOBEACHUS NPOCTEHIINX XUMHUYECKUX
AKCIIEPUMEHTANILHBIX HCCIEIOBAaHUN C COOJIO/IEHHEM TMpaBUil OE30MacHOTO
oOparieHus ¢ BEIIeCTBaMU U JIaA0OpATOPHBIM 000PYI0BAHUEM;

4) pa3BUTh YMEHHUS MCIOJb30BaTh WHMOOPMAIIMIO XUMHUUYECKOTO XapakTepa
13 Pa3INYHBIX UCTOYHUKOB,;

5) cdopmMupoBaTh yMEHHMS MPOTHO3UPOBATH MOCIEJICTBUS  CBOEH
NEATENHPHOCTH W XWMHYECKHX IPUPOIHBIX, OBITOBBIX M TIPOW3BOJICTBECHHBIX
IIPOLIECCOB;

6) chopmupoBaTh MOHMMAHUE 3HAYUMOCTH JOCTHKEHUH XUMUYECKON
HAyK{ U TEXHOJOTUM JUIsl pa3BUTHUS COIIMAIIBHON U TPOU3BOJACTBEHHOM cdep.



KoannanmenoBanmue
(popmupyembix
KOMIIeTeHIINH

IInanupyemble pe3yJibTAThl 0CBOEHHS AUCLHHUILIUHBI

Oomme

I[I/ICIII/IHJII/IHaprIe

OKO1. Beibuparb croco0bl

peleHust 3aj1a4
poheCCHOHATTLHON
JIeATSIIbHOCTH
IMPUMCHUTCIIbHO K

pa3JINYHbIM KOHTCKCTAM.

B wacTtu Tpy10BOTO BOCTIMTAHUSI:

- TOTOBHOCTBKTPYIY, OCO3HAHHH I[EHHOCTUMACTEPCTBA,
TpyIoJto0ue;

- TOTOBHOCTH K aKTUBHOM JICSITEILHOCTH
TEXHOJIOTUYECKOH U COIUAIbHOW HAIPaBJICHHOCTH,
CIIOCOOHOCTH MHUIIMHPOBATh, IFIAHUPOBATH H
CaMOCTOSITEIILHO BBITTOJIHATH TAKYIO JICSITCILHOCTD;

- HMHTEpeC Kpa3JIU4HbIM chepam

poeCCUOHATILHOMN IEATEILHOCTH,

OBgafieHreyHUBEPCATLHBIMIYY€OHBIMU
TI03HABATEIIbHBIMU JICHCTBHSIMH:

a) 0a30BbIC JJOTHYCSCKHE JICHCTBU:

- CcaMOCTOSITEIbHO POPMYJIMPOBATH M AKTyaTHU3UPOBATh
npo0JeMy, pacCMaTpUBAaTh €€ BCECTOPOHHE;

- YCTaHaBJIMBATh CYIICCTBEHHBIN MPU3HAK WU
OCHOBAHMS JIJIsl CPAaBHEHHUS, KJIaCCUPUKAIIMK U 0000IIICHUS,
- ONpEeACTATH LEH ACITEIBHOCTH, 33/1aBaTh ITApaMeTPhI
U KPUTEPUU UX JIOCTHKCHHUS;

- BBISIBJIATH 3aKOHOMEPHOCTH ¥ POTUBOPCUUS B
paccMaTpruBaeMBbIX SBIICHUSX;

- BHOCHTH KOPPEKTHBHI B JICATCIHLHOCTh, OIICHUBATH
COOTBETCTBHUE PE3YJIbTATOB IIEIISIM, OIICHUBATh PUCKHU
MOCJICICTBUI IEATCILHOCTH;

- pa3BUBaTh KPEATHBHOE MBINUICHUE IPU PEIICHUH
YKU3HEHHBIX TIPOOIJIeM

0) 0a30BBIC M UCCIICIOBATEIILCKUE ICHCTBUS:

- BJIAJIETh CUCTEMOW XMMHUYECKUX 3HAHUM, KOTOpast
BKJIFOYAET: OCHOBOIIOJIATAOIINE MOHATUS (XUMUYECKUM
3JIEMEHT, aTOM, JJICKTPOHHAs 000JI0YKa aToma, s-, p-, d-
JIEKTPOHHBIE OPOUTATIM AaTOMOB, HOH, MOJICKYIIa,
BAJICHTHOCTh, JIEKTPOOTPUIIATEILHOCTD,CTEIIEHb OKUCIICHUS],
XUMHUYECKAsI CBSI3b,MOJIb, MOJISIPHAS. MAacCa,MOJISIPHBIN 00bEM,
YIIEPOAHBIN CKeNeT, GyHKIIMOHATbHAS TPYIINa, paauKal,
M30MEpHs, U30MEPhI, TOMOJIOTUUECKHUH PsiJi, TOMOJIOTH,
YTJIEBOJAOPOAbI, KUCIOPOI- U a30TCOJAEPKAILNUE COSAMHEHUS,
OMOJIOTMUECKH aKTUBHBIC BEIIECTBA (YTIEBOIbI, KUPHI,
Oenku), MOHOMED, IOTUMEDP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE COCTMHEHUS, KPUCTATUTHYECKas
pEIIeTKa, TUITbI XUMHUYECKUX PEaKIIUi (OKUCIUTEIHHO-
BOCCTAHOBUTEJIBHBIC, K30~ U SHIOTEPMUUECKHUE, PEAKIIIT
HOHHOTO OOMEHA), PaCTBOP, JICKTPOIUTHI, HEATICKTPOJIUTHI,
ANEKTPOJIUTAYECKAS JIIICCOLINAIINS, OKUCJIUTEIb,
BOCCTAaHOBUTEJIb, CKOPOCTh XMMUYECKOUN pEeaKIINH,
XMMHYECKOE PAaBHOBECHUE), TEOPUHU U 3aKOHBI (TEOPHS
XHMHYECKOT0 CTPOCHHSI OPTraHMYECKUX BelecTB A.M.
Bbytneposa, Teopust 3JIEKTPOIIMTUUECKON TUCCOLMALUH,
nepuoanyeckuit 3akon [[.M. MenneneeBa, 3aK0OH COXpaHEHUS
Macchl), 3aKOHOMEPHOCTH, CHUMBOJIMYECKUHN S3bIK XUMHH,
(haKTOJIOTUYECKHE CBEJICHHS O CBOWCTBAX, COCTABE,
MOJIy4eHUHU U 0€30MacHOM UCTIOIB30BAHUH BAXKHEHIIINX
HEOPraHMYECKUX U OPraHNYeCKHUX BEIIECTB B OBITY U
MPaKTUYECKON JeATEILHOCTH YEJIOBEKA,
YMEThBBISIBIASATEXapAKTEPHBICTIPU3HAKUMB3aUMOCBSI3b
N3y4eHHBIXTTOHSITHI, IPUMEHITHCOOTBETCTBY IO ETIOHATHS




- BIAJNETh HaBBIKAMU YYeOHO-HCCIICIOBATEIILCKOW H
MPOSKTHON  JCSATENbHOCTH,  HAaBBIKAMH  pa3pelICHUS
npooeM;

- BBIABIATH HMPUYNHHO-CJICICTBEHHBIC CBI3U U
aKTyallM3MpOBaTh  3aJady, BBJIBHUTaTh THUIOTE3Y  €¢
peIICHHSI, HAXOUTh apIyYMEHTHI IS JIOKa3aTeIbCTBA CBOUX
YTBEPKACHHM, 33]1aBaTh TTApaMETPhl M KPUTSPUH PEIICHUS;

- aHAJIM3HMPOBATH TOJYYCHHBIC B XOJI€ PEIICHUS 3aJlauu
pe3yNIbTaThl, KPUTUYCCKU OIICHMBATh WX JOCTOBEPHOCTD,
POTHO3UPOBATh U3MEHEHHE B HOBBIX YCIIOBUSX;

- yMeTh TICPEHOCHTHh 3HAaHUS B II03HABATCIBHYIO U
NPaKTUYECKYIO 00JIACTH KHU3HEIEATCILHOCTH,

- yMeTh MHTETPUPOBAThH 3HAHUS M3 Pa3HBIX MPEAMETHBIX
obnacreit;

- BBIIBHUTaTh HOBBIC HJCH, IIpeJjiaraTh OPUTIHMHAJIbHBIC
MOJIXOJIbI U PEIICHHUS;

CIIOCOOHOCTh HMX HCIIOJB30BaHHMS B II03HABATEIbHOH U
COILIMAJILHOM MTPAKTUKE

IpU ONUCAHUHM CTPOCHUS U CBOMCTB HEOPraHUYECKUX U
OpraHMYECKUX BEIIECTB M UX MPEBpAIlCHUN; BbBISBIATH
B3aUMOCBA3b XUMHUYCCKUX 3HAHUU C IIOHATUAMHA u
MPEICTaBICHUSIMUIPYT UXECTECTBEHHOHAYUHBIXIIPEIMETOB;

- YMETb HCHOJB30BaTh HAWMMCHOBAHHA XHWUMHYCCKUX
COCIMHEHUN MEXAYHApOIHOIO COI03a TEOPETUYECKON U
HpHKHaI{HOfI XUMHU U TPUBHUAJIILHBIC HA3BAHHA Ba)KHEUIITNX
BelleCTB  (ITWJIEH,  aleTWueH,  [JIHLIepuH,  (eHo,
dopmanbaerun, yKCycHas KHCIIOTa, TJUIMH, yrapHBIA ras,
VIJCKUCIBIA Ta3, aMMMaK, TallleHas W3BEeCTb, HeraiieHas
U3BECTh, MUTHEBASsI COMA U JIPYTHX), COCTABIATH (OPMYIIBI
HEOPraHMYECKUX M OPraHWYECKUX BEIECTB, YypaBHEHUs
XUMHWYCCKUX peaKuHﬁ, OOBACHITEH UX CMBLICJI; TIOATBECPIKAATH
XapaKkTepHbIe XUMHUYECKHE CBOICTBa BEIICCTB
COOTBCTCTBYIOIIMMHA SKCIICPUMCHTaAMU n 3aIlIucCsIMu
YpaBHEHUN XMUMHYECKHX pEaKIHil; - yMETh yCTaHaBIIMBATh
MMPUHAAJICIKHOCTD HN3YUCHHBIX HCOPTaHUYCCKUX n
OpraHMYECKHUX BEIIECTB K OMNpeAeNieHHbIM KilaccaM U
IpyIHIIaM COEQUHEHUN, XapaKTepU30BaTh HUX COCTaB H
Ba)XHEHIIIME CBOICTBa; OMNpEeAeNsATh BUIbl XUMHYECKHX
cBs3el (KOBaJIeHTHAsA, HOHHAs, METaJUIMUeCcKas, BOJAOPOIHAS ),
TUIIBI KPUCTAITMYECKHUX peIIeToK BEIIECTB;
KJIACCU(UITUPOBATH XUMHUYCCKUE PEAKIIHH;

- copmupoBaTh MpEACTaBICHHS: O MaTepUATBHOM
eIlI/IHCTBeMI/Ipa,SaKOHOMepHOCT?[XI/IHO3HaBa€MOCTI/I$[BJI€HI/If/'I
OpUPOJBI; O MeCTeé W 3HAYEeHUM XHUMHUU B CHCTEME
C€CTCCTBCHHBIX HAYK U €€ POJIM B O6€CH€‘~I€HI/II/I yCTOfI‘-IHBOFO
pa3BUTHAYEIIOBEUYECTBA: BPELIICHUUIPOOIEM

HKOJIOTUYECKOM, YHEPTeTUUECKON U MUIIEBOM 0€30MacHOCTH,
B Pa3BUTUU MEIULIMHBI, CO3AHUH U HOBBIX MaTEPHAJIOB.
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HUCTOYHUKOB DSHEPrud, B OOECIEUEHUU PAIOHATHHOTO
IPUPOJIOTIONB30BaHUsl, B (DOPMHUPOBAHUM MUPOBO33PEHUS U
oOmiell KyJabTypbl UENOBEKa, a TaKkKe JKOJOTHUYECKU
000OCHOBAaHHOTO OTHOILIEGHUS K CBOEMY 3JI0POBBIO U
MIPUPOJHOM CpeJIE;

BJIQJIETh CUCTEMON XMMHMUYECKUX 3HAHUH, KOTOpas BKIIIOYAET:
OCHOBOIIOJIATAIOINE TMOHATHUS (JOMOJHUTEIBHO K CHCTEME
HNOHATUI 0a30BOrO0 ypOBHSI) - M30TOINBL, OCHOBHOE U
BO30Y)KJIEHHOE COCTOSIHME aTOMa, TMOpUAM3AaIHs aTOMHBIX
opOutaneii, xumudeckas cBsa3b ("' w "', KpaTHBIC CBS3H),
MOJISIpHAsi KOHIIGHTPALusi, CTPYKTypHas (opmyia, U30Mepus
(cTpykTypHas, reoMeTpuueckas (IHc-TpaHC-U30MepUs), TUIIBI
XUMHYECKHX PEaKIHi (rOMO- M TeTeporeHHbIe, 00paTUMBbIC U
HeoOpaTuMble),  pacTBOpbl  (UCTHHHBIE,  AHCIIEPCHBIC
CHCTEMBI), KPHUCTAUIOTHIAPATHI, CTENEHb JUCCOILUAIINH,
JEKTPONIN3, KPEKUHT, PUGMOPMUHT); TEOPHUH U 3aKOHBI,
3aKOHOMEPHOCTH, MHPOBO33PEHUYECKHE 3HAHMSA, JIS)KAIIHE B
OCHOBE T[OHUMaHHUS OPUYUHHOCTH U  CHUCTEMHOCTHU
XUMHYECKHX SIBJICHHH, COBPEMEHHBIC TMPEICTABICHUSI O
CTPOCHMHM BEIIeCTBA HAa AaTOMHOM, MOJIEKYJISIPHOM U
HA/IMOJIEKYJISIPHOM YPOBHSX; TPEACTABICHUS O MEeXaHH3Max
XUMHUYECKUXPEAKIUI, TePMOIMHAMUYECKUXUKMHETHYECKUX
3aKOHOMEPHOCTSIX ~ HMX  TNPOTEKaHUs, O  XUMHYECKOM
pPaBHOBECHM, JUCHEPCHBIX CHUCTeMaX, (haKTOIOTHUECKUe
CBEJICHUSI O CBOWCTBAX, COCTaBe, MOJYYECHUH U OE30MAaCHOM
UCIOJIb30BaHUU BaXHEHIIINX HEOPraHUYECKUX u
OPraHMYeCKHX BEHIECTB B  OBITY W  NPaKTHYECKOU
JEeSTeIbHOCTHYEIOBEKA; 00 IIMXHAYYHBIXTPUHITUTIAX
XMMHYECKOTO TPOM3BOJACTBA (Ha MpHUMEpEe MPOU3BOJICTBA
CepHOM KHCJIOTHI, aMMHaKa, METaHOJIa, IepepaboTKu HeTH);
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- YMETHIPOBOAUTHPACUETHIIIOXUMUYECKUMDOPMYIaM U
YPaBHEHUSAM XUMHYECKHX PEaKIHil ¢ HCIOJIb30BaHUEM
¢u3nueckux BeNMWYMH (Macchl, 00beMa ra3oB, KOJIUYECTBA
BEIIECTBA), XapaKTePU3YIOIINX BEUIECTBA C KOJIWYECTBEHHON
CTOPOHBI: PACYeThl 10 HAXOXKICHUIO XUMHUYCCKOW (HOPMYITBI
BEIIeCTBa; pacueThl Macchl (00beMa, KOJTUYECTBA BEIIECTBA)
MPOJIYKTA PEAKIUH, €CIIM OJTHO U3 UCXOJIHBIX BEIIECTB JIaHO B
BHJIE pacTBopa C ONPEACICHHOM MacCOBOM  JoJiei
pPaCTBOPEHHOTO BENIECTBA WJIM JIaHO B H30BITKE (UMeeT
MPUMECH); pacueThl MacCOBOW WM OOBEMHOHW JIOJIM BBIXOJIA
MPOJYKTA PEaKIUU; PacueThl TEIoBoro 3ddekra peakiuid,
00BEMHBIX OTHOILICHUH ra30B;

- YMETBHBBIABISITHXAPAKTEPHBICITPU3HAKUUB3aUMOCBSI3b
U3YYEHHBIX MOHATUN,TPUMEHSITHCOOTBETCTBYIOIINETIOHSATHUS
IpU ONHCAHUM CTPOEHUS M CBOMCTB HEOPTraHWYECKUX U
OpraHMYECKUX BEIIECTB W UX MPEBpAIlCHUN; BBISBIATH
B3aUMOCBSI3b ~XMMHMUYECKMX 3HAHUH C TIOHATUSMHU U
NOpEJCTaBICHUSIMA  JPYTUX  OpeaMeToB  ans  Ooiee
OCO3HAHHOTO TIOHMMaHUSI ©  OOBSICHEHUS  CYIIHOCTH
MaTepuaIbHOrO0 €IUHCTBA MHpPA; HCIOJIB30BaTh CUCTEMHbIE
XUMHUYECKHE 3HAHWS JUIS OOBSCHCHHS] W IMPOTHO3UPOBAHUS
SBJICHUH, UMEIOIIUX €CTECTBEHHOHAYUYHYIO IPUPOJY;

- YMETh HCIOJIb30BaTh HAMMEHOBAHUSA XHUMHUUYECKHX
COCIMHEHUN MEXAYHApPOIHOIO COH3a TEOPETUYECKON U
NPUKIATHON XMMHUM W TPUBHAJIbHBIC HA3BaHUS BEIECTB,
OTHOCSIIINXCSA K M3YYEHHBIM KJlaccaM OPTraHUYEeCKUX U
HEOPTraHWYECKUX COCAMHEHHUH; HCIOJIb30BAaTh XUMHUYECKYIO
CUMBOIIUKYJIICOCTABICHUA(DOPMYITHEOPraHHUECKUX
BEIIIECTB, MOJIEKYJSIPHBIX M CTPYKTYPHBIX (pa3BEpHYTHIX,
COKPAIIEHHBIXUCKEIETHBIX )(hOPMYJIOPraHUUECKUX
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BCIICCTB;, COCTABJIATH YPABHCHUA XUMHYCCKUX peaKI_II/Iﬁ nu
PaCKpbIBATh ux CYIIHOCTb:
OKHCIINTCIBbHO-BOCCTAHOBHUTCIIBHBIX peaKuHﬁ oCpeaACTBOM
COCTAaBJICHUA 3JICKTPOHHOI'O OajyaHca 3TUX peaKHHﬁ; peaKI_II/Iﬁ
HOHHOTO 0oOMeEHa IMyTeM COCTABJICHUA HUX IIOJIHBIX H
COKpalll€CHHbIX HWOHHBIX ypaBHeHHﬁ; peaKI_II/Iﬁ ruapoJusa,

peaKkuuit KOMIUIEKCOOOpa30BaHUs (na npuMepe
TUIPOKCOKOMITJIEKCOB IIMHKA U ATIOMHUHUS); MOATBEPKAAThH
XapaKTCPHBIC XUMHNYCCKUC CBOMCTBA BCIICCTB

COOTBETCTBYIOIIUMH  HKCHEPUMEHTAaMH U 3alUCAMHU
YPaBHEHUN XUMUYECKUX PEAKLUI;

- yMeTb KiaccUu(UUUpPOBaTb HEOPraHUYECKHE U
OpraHMYecKHe  BEIIeCTBA M  XMMHMUYECKHE  PEaKLMH,
CaMOCTOSITENIbHO BBIOMpATh OCHOBAHUS W KPUTEPUM IS
KJacCU(UKAUN ~ U3y4aeMbIX  XUMHYECKUX  OOBEKTOB;
XapaKTepu30BaTh COCTaB M Ba)KHEHIIME CBONCTBA BEIIECTB,
OPUHAUISKAIIMX K ONpPEIENICHHbIM KJlaccaM U TIpyIaMm
COEMHEHUHN (IpPOCThle BEIIECTBA, OKCHJbL, THUAPOKCHUIBI,
COJIM, YTJIEBOJIOPOJBI, TMPOCThIe 3(PUPBI, CHOUPTHI, (PEHOIBI,
IbJETUbl, KETOHbI, KapOOHOBBIE KHCIOTBI, CIOXHbBIE
3UPBI, KHUPHI, YIICBOAbI, AMHHBI, AMUHOKHCIIOTHI, OCIIKH);
IOPUMEHATh 3HAHMSI O COCTaB€ M CBOMCTBAaX BELIECTB JIS
AKCIEPUMEHTAJIbHOW IPOBEPKM THIOTE3 OTHOCHUTEIHHO
3aKOHOMEPHOCTEH NPOTEKaHHUs XMMUYECKMX peakuuil u
IPOrHO3MPOBAHUS BO3MOYKHOCTEN UX OCYIIECTBIICHUS;

- yMeTb MOATBEP)KIAaThb HAa KOHKPETHBIX IpUMepax
XapakTep  3aBUCHUMOCTH  PEAaKIMOHHOHM  CIOCOOHOCTH
OpPraHMYeCKHUX COEIMHEHMH OT KpaTHOCTM M  THIIA
KoBajieHTHOH cBsi3u("" u'""), B3aMMHOTOBJIMSIHUSATOMOBU
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Ipyni aTOMOB B MOJIEKyJaX; a TaKXke OT OCOOCHHOCTel
peanu3alyy pa3InyHbIX MEXaHU3MOB IPOTEKaHUs PEaKLIUi;
-YMETbXapaKTepPU30BaThIIEKTPOHHOECTPOECHUEATOMOB (B
OCHOBHOM M  BO30Y)XJIEHHOM COCTOSSHUM) M  HOHOB
XUMUYECKUX 3JIeMeHTOB | - 4 mepuopoB Ilepmoanueckoii
cucremsl J[.1. MenneneeBa U ux BaJIeHTHbIE BO3MOXHOCTH,
ucnone3yst noustus "s", "p", "d-onmexTpoHHbIe" opOHTANH,
SHEpPreTU4YecKue YypPOBHHU;  OOBSICHATH  3aKOHOMEPHOCTHU
M3MEHEHHUACBONCTBXUMHUYECKHUXAIIEMEHTOBHOOPA3yeMbIX
HMMucoemHeHUAIIONepruo1aMy rpymam;

OK 02.
Hcnons3oBars
COBpPEMCHHEIC
TIOUCKaA, aHanmm3a
UHTEPIpPETAIH
uH(pOpMaIUU U
UH()OPMAIIMOHHBIE
TEXHOJIOTUU
BBITIOJTHCHUS 3129
npodeccuoHaTbHON
JESITeTTHHOCTH.

cpencraa

u

JJIA

BoOGnacTunieHHOCTHHAYYHOT OTTIO3HAHUS:
- c(OpMHPOBAHHOCTH MHPOBO33PEHHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAYKHU 1 OOILIECTBEHHOW MPAKTUKH, OCHOBAaHHOTO Ha
JUAJIOTe KYJbTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO
MecTa B MOJUKYJIBTYPHOM MHUPE;
- COBEPILECHCTBOBAHUE A3BIKOBOM U YATATEIBCKOU
KYJbTYPBIKAKCPEACTBAB3aUMOACHCTBUAMEK YO AbMUN
MO3HAHUS MUDAa;
- OCO3HaHME IIEHHOCTH HAYYHOU J1eATEeIbHOCTH,
TOTOBHOCTh OCYIIECTBIIATh
HCCIIEIOBATENBCKYIO AETEIbHOCTh MHANBUIYAJIbHO U B
rpymIe;
OBnaneHreyHUBepcaIbHBIMUY4€OHBIMUIIO3HABATEILHBIMU
JICHCTBUSMU:
B)paboTacuHpopMaIyei:
-BIIaIeTh HaBBIKAMU MOJTy4yeHUsI THPOpPMAIUHU U3
HWCTOYHHUKOB Pa3HBIX TUIIOB, CAMOCTOSITEILHO
OCYUIECTBIISATH MTOUCK, aHATIN3,CUCTEMATU3ALUIO U

IMPOCKTHYIO n

- yMeTh IUIAaHUPOBATh ¥  BBINOJNHATH  XUMHYCCKUU
SKCIIEPUMEHT (TpeBpallleHus] OpPraHuYeCKUX BEIIECTB MpU
HarpeBaHuM, MOJy4YeHUE STUJICHA U HM3YyYEHHE €r0 CBOMWCTB,
KaueCTBEHHbIE PEAKLIMK HA aJIbJIErHJIbl, KpaxMai, YKCYCHYIO
KHUCJIOTY; JeHaTypauus O€JIKOB IpPU HArpeBaHUM, L[BETHBIC
peakiuu OEJIKOB; MPOBOAMTH PEAKIMU HOHHOTO OOMEHa,
ONpEAeNiATh Cpeqy BOAHBIX pAcTBOPOB, KauyeCTBEHHBIC
peaknuu Ha cynbpaT-, KapOOHAT- U XJOPHI- AHHOHBI, Ha
KaTHUOH aMMOHWUS; pellaTh SKCIEPUMEHTAbHBIE 33/1a4d IO
temam "Metamuiel" u "HemeTtamel') B COOTBETCTBHHM C
NpaBUIaMHd TEXHHUKH O€30MacHOCTH NpHU OOpalleHuu ¢
BELIECTBAMU u 1a00paTOPHBIM 000py10BaHUEM;
MPEJICTaBISITh PE3yAbTaThl XUMHUYECKOTO SKCIIEPUMEHTa B
dopMe 3ammMcH ypaBHEHHWU COOTBETCTBYIOIIMX PEAKIUH U
(GbopMyIHpOBaTH BHIBOJIBI HA OCHOBE ITHX PE3yJIbTaTOB;

- yMeTh aHaNU3UPOBaTh XHMHUYECKYI0 HH(OPMALHIO,
MOJIy4a€MYyI0 M3 pa3HbIX HCTOYHUKOB (CpEACTB MacCcOBOM
uHpOpManuu, ceTb IHTEpHET U Apyrue);

- BJIa/1€ThOCHOBHBIMUMETOJaAMUHAY YHOTOTIO3HAHMSI
BEIIECTB M XUMUYECKUX SIBICHUN (HAOIIOJIEHUE, U3MEPEHUE,
JKCIIEPUMEHT, MOJICTIUPOBAHUE);
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MHTEpIpeTanuio HHGOpMAIMK Pa3IMIHBIX BUAOB U (HopMm
IIPEICTABIICHUS;

- CO3/1aBaTh TEKCTHI B PA3JINYHBIX POpPMATAX C YUETOM
HasHa4yeHus MH(oOpMaLUU IIeJIeBOHay IUTOPUH,BEIONpas
ONITUMAIIBHYIO (POPMY TIPEICTABICHUS W BHU3YAIH3AINH; -
OLIEHUBATh JOCTOBEPHOCTb, JISTHTUMHOCTh HH(OpPMAIIHH,
ee
COOTBETCTBHETIPABOBEIMUMOPATHHO-3THIECKUMHOPMAM;

- UCTIOJIb30BATh cpeacTBa MH(POPMALIMOHHBIX
KOMMYHUKAI[HOHHBIX TEXHOJIOTUI B peuIeHun
KOTHUTHBHBIX, KOMMYHUKAaTHBHBIX M OpPTaHU3AIIMOHHBIX
3a7a4d ¢ COOJIIO/ICHHEM TPeOOBaHMIA Y)PrOHOMUKH, TEXHUKA
0€30MacCHOCTH, THTHEHBI, pecypcocOepexeHns, MPaBOBBIX
M OTHYECKHX  HOpPM, HOpPM  HH(OPMALUOHHOKN
0€30IaCHOCTH;

- BIaAETh HaBbIKAMU  PACMO3HABaHUS W 3AIUTHI
uHpOopManuu, HHOPMAITMOHHON 0€30ITaCHOCTH JINYHOCTH;

- YMETBIIPOBOIUTHPACYETHITOXUMUYECKUMPOPMYTaMU
YpaBHEHUSAM XHUMHUYECKHUX PpEaKIUi C HCIOJIb30BAHUEM
(GUBHYECKUX BEJIIMYUH, XapaKTEPH3YIOIIUX BEIIECTBA C
KOJJMYCCTBEHHON CTOPOHBI: Macchl, 0oO0Obema (HOpPMaJIbHBIC
YCIIOBHS) Ta30B, KOJIMYECTBA BEIIECTBA; HCIOJIb30BAThH
CHUCTEMHBIE XUMHUYECKUE 3HAHUS Uil TIPUHATHS pPEIICHUN B
KOHKPETHBIX  JKM3HEHHBIX  CHTyalUsiX, CBSI3aHHBIX C
BEIIIECTBAMH M X IPUMEHEHHEM;

- YMETh CaMOCTOSITEJIbHO IUIAHUPOBATh U MPOBOJUTH
XUMHUYECKHM SKCIIEPUMEHT (TOy4eHHE U U3YYCHHE CBOWCTB
HEOPTraHWYECKUX U OPraHMYECKUX BEIIECTB, KaUYECTBEHHbBIC
peakiuu YTJIEBOJIOPOIOB Pa3IUYHBIX KJIaCCOB u
KHCIIOPOJICO/ICPXKAIIMX OPraHMYECKUX BEIIECTB, PEIICHUE
AKCTICPUMECHTAIBHBIX 3amaq o pacro3HaBaHHUIO
HEOPraHMYECKUX U OpPraHMYECKHX BEIIECTB) C COONIOIEHUEM
mpaBui  Oe3omacHoro oOpamieHusT ¢ BEIIECTBAMH U
nabopatopHbiM  o0opynoBaHueM, (HOPMYIHpPOBATh LENH
UCCIICIOBAHMS, TIPEJOCTaBIATh B pa3Iu4HONH  (opme
pe3yabTaThl HKCIIEPUMEHTA, aHAJIU3UPOBATh U OIEHUBATH UX
JIOCTOBEPHOCTB;

-yMEeTh OCYIIIECTBIISATh 1eJICHAITPaBICHHBIN IMOUCK
XUMHYECKOH WHGPOPMAIMU B  Pa3IMYHBIX HCTOYHUKAX
(mayuHas ¥ y4yeOHO-Hay4Has JHTepaTypa, CpeACTBa
MaccoBor uH(popmanuu, cetb HWHTEpHET u Japyrue),
KPUTUYECKH aHAIM3UPOBATh XUMHUYECKYI0 HWH(POPMAIIHIO,
nepepabaTbiBaTh €€ M HCIOJIb30BaTh B COOTBETCTBUU C
MOCTaBIICHHOM yueOHOM 3a1aueii;

- BJIAJIETh CUCTEMOW 3HAHMM O METOJAX HAYYHOIO
MO3HAHUSABICHUUIIPUPOIBI, UCTIONB3YEMBIX BECTECTBEHHBIX
HAayKax MW YMEHHMSIMH TPUMEHATH OTH 3HAHUS TpU
AKCTIIEPUMEHTATBHOMUCCIICIOBAHUNBEILICCTBHIJIS
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OOBACHEHHST XHUMHYECKUX HBHGHHﬁ, UMCIOIIIUX MCCTO B

OK 04. Dddekruno
B3aUMO/ICHCTBOBATh u
pabotath B KOJUIEKTHBE M
KOMaHJIe.

- TOTOBHOCTH K CaMOpa3BUTHIO,
CaMOCTOSITEIbHOCTH CaMOOIIPEIEIEHUIO;

- OBJIaJICHUEHABBIKAMHYYEOHO-HCCIIET0BATEIbCKOM,

MPOEKTHON M COLIMATIbHOM JAEATEIbHOCTH;

OBnazeHne  yHHMBEpPCAIbHBIMU KOMMYHUKaTUBHBIMU

IEUCTBUAMU:

0) coBMeCTHas JesITeIbHOCTb:

- NOHUMAaTbHUHCIOJIb30BATHIIPEUMYLIECTBAKOMAH AHONH

WHIAUBUAYaIbHON pabOThI;

- IPUHUMATh  [€JId  COBMECTHOW  JIeATENbHOCTH,

OpraHU30BBIBAT M KOOPAUHUPOBATH JIEUCTBUS IO €€

JOCTH>KEHHUIO: COCTaBJIATh IUIaH JCHCTBUM, pacHpeaciiiarh

POIMCYYE€TOMMHEHHITY9aCTHUKOBOOCYKIaThPE3yIbTAThI

COBMECTHOM palOThl; - KOOPAMHUPOBATH U BBINOJHSITH

paboTy B  YCIHOBHUSIX pPEAIbHOTO, BHUPTYalbHOTO H
KOMOWHHUPOBAHHOTO B3aUMO/ICUCTBUS;
- OCYILIECTBJIATH IO3UTUBHOE CTpPaTEruyecKoe

MOBEJICHUEBPA3INYHBIXCUTYAIUSX, TPOSBIISITh
- TBOPYECTBO U BOOOpaKeHUE, OBITh HHUIIMATUBHBIM
OBnazieHNe YHUBEPCATBHBIMU PETYJISATUBHBIMU JIEHCTBUSMU:
I') IPUHATHE ce0s U IPYTUX JIOICH:

- MIPUHUMATHbMOTHUBBIMAPTYMEHTBLIPYTUXITIOICUTIPH
aHaJIM3e Pe3yNbTAaTOB JEATEIBHOCTH; - IpPHU3HABaTh CBOE
IpaBoO U MPaBO JPYrUX JIOAEH Ha OIIMOKH; - Pa3BUBAThH
CIOCOOHOCTH MOHUMATh MHP C TIO3HUIIMH JPYTOTro YeJIOBEeKa

NpUPOAEC TMPAKTUYECKOW JIESITEIBHOCTA 4YEJIOBEKa U B
IMOBCEAHEBHOM XKU3HU;

- yMeTh IUIAHUPOBATb W  BBIIOJHATb XUMHUYECKUU
SKCHEPUMEHT

(mpeBparteHus OpPraHUYECKHUX BCIIICCTB

MIpY HarpeBaHUM, MOJyYEHUE ITUIICHA U U3YYCHHE €T0
CBOMCTB, Kaue€CTBEHHBIC PEAKIMH Ha aJbJErHjbl, Kpaxma,
YKCYCHYIO KHUCIIOTY; AC€HaTypauus OENKOB MpU HarpeBaHUH,
[BETHBIC PEAKIMU OEJIKOB;, MPOBOJUTH PEAKIUU HOHHOTO
obMeHa, OTIPEICTIATh cpeny BOJIHBIX pacTBOpOB,
KauyeCTBEHHbIC peaKIHH Ha CyibdaT-, KapOoHAT- U XIOPUJI-
AQHUOHBI, HA KaTUOH aMMOHMUS; peliaTh dKCIEPUMEHTAIbHBIC
3aMaun o Temam  "Metael" u "Hemeramiel") B
COOTBETCTBUU C TIpaBUJIAMU TEXHHKH OE€30MaCHOCTH TpH
oOpallleHu1CBelIeCTBAMUIIA00PATOPHBIMOOOPYI0BAHUEM;
MPEJICTaBIATh Pe3yAbTaThl XUMHUYECKOTO SKCIIEpUMEHTa B
dbopMe 3amMcu ypaBHEHHMH COOTBETCTBYIOUIMX peakUud u
(dbopMyITUpOBaTH BBIBOJIBI HA OCHOBE ATHX PE3yIbTaTOB;

- -yM€Thb CaMOCTOSITEJIbHO TUIAHUPOBAaTH W IPOBOJIUTH
XUMHUYECKHI SKCIIEpUMEHT (TOTy4YeHHEe U U3yYeHHE CBOWCTB
HEOPTraHWYECKUX W OPraHMYECKUX BEIIECTB, KaYECTBEHHbBIC
peakiuu YTJIEBOJIOPOIOB Ppa3IUYHBIX KJIACCOB u
KHCIIOPOJICO/ICPXKAIIMX OPraHWYECKUX BEIIECTB, PpEIICHUE
AKCTIEPUMEHTAIIbHBIX 3a;a4 o pacrio3HaBaHUIO
HEOPTaHWYECKUX M OPraHUYECKHUX BEIIECTB) C COOJIIOICHUEM

npaBusl  Oe3omacHOro oOpaiieHuss ¢  BeleCTBaMU U
nabopatopHeiM  o0opynoBaHueM, (HOpMyIUpPOBATh  IIENU
UCCIICIOBaHMsI, MPEIOCTaBIATh B  pasnuuHOl  (hopme

PE3yJIbTAaThl SKCIICPUMCHTA, aHAJIM3UPOBATh U OLUCHUBATH HUX
JA0CTOBCPHOCTD,
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OK 07.

ConeilicTBOBaThL
COXPaHEHUIOOKPYKaIOLIEn
Cpepbl,
pecypcocOepeKeHHIO,
MPUMEHSITh 3HAHUS
00 U3MECHEHUH

KJIMMATa, IPUHIIUIIBI

3¢ peKTUBHOICHCTBOBATH B
Ype3BBIYAHHBIX CHTYAIIHSX.

OepeKIIMBOIO MTPOU3BOICTBA,

B o6macT 3K010ru4ecKoro BOCIUTAHUS:

- c(OPMUPOBAHHOCTh ~ JKOJOTHYECKOH  KYJIbTYHI,
IIOHMMAaHHE BJIMSIHUS COLUAIBHO-IKOHOMHUYECKUX MPOLECCOB
Ha COCTOSIHUE MPUPOAHON U COUUAIBHOUN CpeJlbl, OCOZHAHUE
[J100aTFHOTO XapaKTepa YKOJIOTUYECKUX MPOOIIeM;

- IJJAHUPOBAHUE M OCYIIECTBIICHHE [JEHUCTBUM B
OKpY’Kalollled cpe/ie Ha OCHOBE 3HaHUS L€ yCTOMYHUBOTO
pPa3BUTHS YEJIOBEUECTBA;

AKTMBHOE HENPHUIATHE  JCHUCTBUN, IPUHOCAIIMX  BpEX
OKpY>Karollei cpee;
- yMeHUue IIPOTHO3UPOBATH HeOIaronpusITHbIC

HKOJIOTUYECKUETIOCIIEACTBUAIPEATIPUHUMAEMBIX ICHCTBHM,
IIpel0TBpallaTh UX;

- pacliupCHUC OIIbITa JCATCIbHOCTHU JKOJIOTHYCCKOU
HaIIpaBJICHHOCTH,
- OBJIaACHUC HaBBIKaMH y‘I€6HO-I/ICCJI€I[OBaT€JH)CKOI>'I,

HpOGKTHOﬁ n COHH&HBHOﬁ ACATCIIBHOCTH,

- chopMUpOBaTh  MPEACTABICHUSA: O  XUMHYECKOH
COCTaBJISIIOLIEH €CTECTBEHHOHAYYHOM KapTHHBI MHpa, pOJIU
XUMHUU B TIO3HAHWH SIBJICHUW TPHUPOJBI, B (OPMUPOBAHUHU
MBINUICHUSI M KYJbTYpPBl JHYHOCTH, €€ (PYHKIHOHAIHHOMN
IPaMOTHOCTH, HEOOXOAMMOW [UIsl pPELICHUS MPaKTHYECKHX
3a/1a4 ¥ 9KOJOTUYECKH 0OOCHOBAaHHOTO OTHOUICHHS K CBOEMY
3/10pOBbIO U IPUPOJIHOIL cpesie;

- yMETh coOroaaTh rpaBuiia 3KOJIOTUYECKU
[eJIecO00pa3HOro  MOBEACHHUS B  OBITY U TPYAOBOM
JESATEIbBHOCTH B LEISIX COXPAHEHHs CBOEro 3/J0pPOBbsl U
OKpYy)Karolle MpPUPOJHOM Cpelbl; YYUTHIBaTh ONACHOCTh
BO3JICUCTBUS HA KUBbIE OPraHU3Mbl OINPEICIICHHBIX BEUIECTB,
MIOHUMAsi CMBICJ TIOKa3aTens MpeAesIbHOW JOMyCTUMOU
KOHIIEHTPALINY;

- YMETBIIPOTHO3UPOBATH,aHATTU3UPOBATHHOLIEHUBATHC
MO3UIUIPKOIOTNYECKO0€30aCHOCTUIIOCTIEICTBUSOBITOBOM 1
IIPOM3BOJCTBEHHOW JEATEIbHOCTH YEJIOBEKAa, CBA3aHHOU C
nepepaboTKON BELIECTB; MUCIIOJIb30BATh IOJYyYEHHBIE 3HAHUS
JUISL TIPUHSATUSL TPAMOTHBIX pElIeHU MpoOjeM B CUTyalusx,
CBSI3aHHBIX C XUMUEH;

- YMETh OCO3HaBaTh ONACHOCTb BO3/CHCTBHUS Ha JKUBBIE

OpTraHHU3MBbI OIMPCACICHHBIX  BCUICCTB, IIOHUMas CMBbICJI
MoKa3areyid MPENEIbHOW JTONMYCTUMOW KOHUEHTpAlUHWH, |
MNOSICHATH HA  [pUMepax  CHOCOObl  YMEHBUICHHS U

npeaoTBpalliCHHUA HX BPCIAHOI'O BOSHeﬁCTBHH Ha OpraHu3Mm
YCII0BCKaA.

K 3.2
[TonOupate MaTeprabl ISt
PEMOHTA.
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2. CTPYKTYPAUCOJIEP)KAHUEYUYEBHOMIUCIHUITIINHBI

2.1.00beMy4e0HOH A CHUTIIHHBIMBUABIY4eOHOI padoThI

BunyueoHoiipaGoThI O6bemBuacax
Bcero 144
O0beMoOpa3zoBaTeIbHOMNIPOrPaMMBbIY4€0HOM/IM CUMIINHBI

Br. u.:

Teopernueckoe o0ydeHHE 78
[IpakTrueckue 3aHATUA 52
IMpodeccnoHaILHO-OPHEHTHPOBAHHOECOAEPKAHME 16
(coapep:kaHUENPUKJIATHOTOMO/YJIAA)

B T.u.:

Teoperndeckoe oOyueHHe 8
[IpakTuueckue 3aHsTus 8
IIpome:xxyTouHast arTecTanus (AuddepeHUMPOBAHHBIN 3a4eT) 2




2.2 COJAEP)KAHUE YYEFHOU JJUCHOUILJINHBL

HanmenoBanmue pa3jiesioB u Conepxxanue yueOHOro MaTtepuaia u (pOpMbl OPraHU3aALMHU AeATeIbHOCTH O6bem dopmupyemblie
TeM o0yuaronmxcst B Yacax KOMIIeTeH M
1 2 3 4
Pa3nenl.OcHOBBICTpPOEHUSIBENIECTBA 78
Temal.l. Conepxanue yueOHOro MaTepuajia 6
OcHOBHBIC NOHATHA H 3aKOHBIL. (OCHOBHBIE NOHATHS U 3aKOHLI XMMHH. 2 OK 02, OK 04,
[IpenMeT HEOpPraHUYECKONW XUMUHU. OK 07
BemectBo. AToM. Monekyna. Xumuueckuii anement. Amnorponust. [Ipocteie u
CJIOKHBIE BellecTBa. KauecTBeHHBIN 1 KOTUYECTBEHHBIN COCTaB BEIIECTB. XUMUYECKHE
3HAKH U (POPMYIIBI.
OTHOCHUTENIbHBIC aTOMHAsI U MOJIEKYJIsipHasi Macchl. KoruecTBo BelecTna. 2
CrexuoMeTpusi.3aKOHCOXPaHEHHUIMACCHIBEIIECTB. 3aKOHITOCTOSHCTBACOCTABA BEILIECTB
MOJICKYJIIPHOM CTPYKTYpPBI. 3aKOH ABOTaipo M CIEJACTBUS UX HETO.
IIpakTH4Yeckoe 3aHATHE: 2
OcHOBHbIC NOHATHUS U 3aKOHBI. 2
PacueTHble 3a/1a4u H Ha XOXKACHUE OTHOCUTEILHON MOJIEKYJISIPHOW MacChl, ONPEIETICHUE
MaccoBOM JOJM XHMHUYECKHUX 3JIEMEHTOB B CIIOXKHOM BellecTBe. PemieHue 3amau c
MCIIOJIb30BAaHUEM TTOHSITHI «OTHOCUTEIbHAS MOJICKYJISIPHAS Macca, «MOJIbY, «MOJISIpHas
Macca», «MaccoBasi 10Nl XUMUYECKUX AJIIEMEHTOB B CIIOKHOM BEIIECTBE», «MOJISPHBIH
00BEM Ta30B»
Temal.2. Conepxanue yuyeOHOro mMarepuasa 6
Ilepuoauvecknii 3aK0H U IHepuoguueckmii 3akon .. MenpgeneeBa. Otkpoitue J[.11. MenaeneeBbim 2 OK 02, OK 07

TabauuaJl.U.MenjaeeeBa.
Crpoenne atoma

[Tepuoanueckorozakona.llepuoauueckuiizakoaBhopmyuporke/l.M1.Menneneena.
[Teproauueckas Ta0IHMIIa XUMHYECKUAX 3JIEMEHTOB - TpadUIecKoe 0TOOpaKCHHE
NepUOANYECcKOro 3akoHa. CTpyKTypa NepUOANYECKO TaOIUIIbl: TEPUOABI (MaJble U
OoJbIMe), rpynmsl (TIaBHas U TOOOYHAs).




CoBpeMeHHass(hpopMyIMPOBKANIEPUOANYECKOr03aKkoHa.3HaueHuel lepuoguueckoro
3akoHa u [lepuoanueckoil cucreMsl xumuueckux snneMenToB J[.M. Menneneesa st
pa3BUTHS HAyKU M IOHUMAHUS XUMUYECKOW KapTUHBI MUpA.

CoBpeMeHHast MOJIeNIb CTPOSHHS aToMa. DIIEKTPOHHAsI KOH(UTypaIus aToMa.
KnaccuukanusaxuMunaecKux3JIeMeHTOB(S-,p-,d-351eMeHThI). BalleHTHBIEATIEK TPOHBI.
BajieHTHOCTh. DNEeKTpOHHAs IPUPOJA XUMUYECKOU CBSA3H. DIEKTPOOTPHULIATEIBHOCTb.
KoBasieHTHast CBSI3b, €€ PA3HOBUIHOCTH U MEXaHU3MbI 00pa3oBaHus (OOMEHHBIN 1
TOHOPHO-aKIenTOpHbIN ). loHHas cBs3b. MeTamnnueckas cBsi3b. BomopoaHast cBs3b.
MexMOJIEKyIIIpHBIE B3aUMOACHCTBH. I30TONBI, OCHOBHOE 1 BO30YKJICHHOE COCTOSIHHE
aToMa, THOpHIM3allis AaTOMHBIX OpOUTAaJIeH.

HpaKaneCKne 3aAHATUSA:

Ilepnoanueckuii 3akoH. Perienyie npakTHKO-OPUEHTUPOBAHHBIX TEOPETHUECKUX
3aJJaHUI Ha XapaKTepu3alulo XUMHUYECKHX 3JeMEeHTOB. Metamnueckue /
HEMETaJJINYECKHE CBOIMCTBA, 3JIEKTPOOTPULIATENILHOCTD U CPOACTBO K IEKTPOHY
XMUMHUYECKUXAJIEMEHTOBBCOOTBETCTBUECUXIIEKTPOHHBIMCTPOSHUEMHUIIONOKEHUEM B
[Iepnonnueckoii cucreme xuMuueckux anemenToB .M. MenneneeBay.

Crpoenne aroma. PemieHue npakTU4eCKUX 3aJaHUMl Ha COCTaBJICHHE
ANEeKTpOHHOTpaduuecKkux Gopmy 3J1ieMeHTOB 1—4 TIepruoIoB.

Temal.3.CTpoeHue Bemecrsa

Conepxanue y4eOHOro Matepuajia
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KoBanenTHasi xXumuueckas cBsi3b. MexaHu3M o0pa30BaHUs KOBAJIEHTHOM CBS3U
(0OMEHHBIN M TOHOPHO-aKLENTOPHBIH). DIIeKTpooTpHLaTeIbHOCTh. KoBaseHTHbIe
IIOJISIPHASL M HETIOJIsIpHAs CBA3U. KpaTHOCTh KOBaJIEHTHOM CBsI3U. MOJIEKYIIIpHBIE U
aTOMHBIE KPUCTAININYECKUE pereTKh. CBOMCTBA BELECTB C MOJIEKYJIIPHBIMU U
ATOMHBIMM KPUCTANINYECKUMH PELIETKAMH.

Honnas xumuueckas cBs3b. KaTnoHsl, ux 00pa3oBaHue U3 aTOMOB B pe3yJibTaTe
Ipolecca OKUCIEHUs. AHHOHBI UX 00pa30BaHME U3 aTOMOB B pe3yibTaTe Mpolecca
BOCCTaHOBJICHUS. FIOHHAs CBA3b KaK CBSA3b MEXJly KATUOHAMHU U aHMOHAMHU 3a CUET
AIIEKTPOCTaTHYECKOTO NpUTsHKeHus. Kitaccudukanys HOHOB: 1O cOCTaBy, MO 3HAKY
3apsija, 0 HAJIMYHUIO THAPATHOM 000104kH. FIOHHBIE KpHCTAIIINYECKUE PEIIeTKH.
CBolicTBa BEIIECTB ¢ HOHHBIM TUIIOM KPUCTAJUIMYECKOM PEIIETKHU.
Mertannu4yeckasi cBfi3b. MeTaimueckas KpucTajlInyecKasi peleTka u
METaJUIMYECKasi XUMU4ecKas cBsi3b. Pu3ndecKue CBOMCTBA METAJLIOB.
ArperaTHbie COCTOSIHMS BelIeCTB M BOAOPOAHAA CBA3b. TBepaoe, KUAKOE U
ra3oo0pa3Hoe cocTosiHU BelecTB. Ilepexon BemecTBa U3 OJHOrO arperaTHoOro
COCTOsIHMSA B Jipyroe. BonopoaHast cBs3b.

OK 02, OK 07

Yuctele BemecTBa U cMecH. [lonsTre o cmecu BemiecTB. ['oMoreHHsie 1
rereporennsle cMecu. CoctaB cmeceil: 00beMHasi U MaccoBast 10JIM KOMIIOHEHTOB
CMEeCH, MaccoBast 10J1s IpUMeceH.

Jucnepcusbie cuctembl. [lonsarue o nucnepcHoit cucreme. JucnepcHas dasa u
nucrepcuoHHas cpeaa. Knaccudukanus nucnepcHsix cucreM. [lonstue o
KOJJIOMIHBIX CUCTEMAX.

Hctunneie pactBopbl.PacTBopenmnekakpusnko-xummuueckuiinpouecc. PactBopsi.
CriocoObI MPUTOTOBIIEHUS pacTBOPOB. PacTtBopuMocTs. MaccoBast 1ois
PactBopenHoro Beuiectsa. [IpenenbHo 10MyCTUMbIE KOHLEHTPALUU X
UCIOJIb30BAHUE B OLICHKE YKOJIOTUYECKOM O€3011aCHOCTH.

OK 02, OK 07

IIpakTHYeckoe 3aHATHE:
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Bunel nucnepcHbix cuctem. Bunibl xumudeckoii cBa3u. TexHuka 6e30MacHOCTH B 1
XUMHUYECKOH JJa0opaTOpUu. 3HAKOMCTBO ¢ XHMHUYECKOH IMOCY101, 000pYIOBaHHEM U
XUMHUYECKUMHU peakTuBaMu. OCHOBHBIE Ta00OPAaTOPHBIE OMEPALIHH.
[IpuroroBneHnepacTBOpa3alaHHONKOHLICHTpaluu. PelieHne3agaunapacueT MacCoBOM 1
n0Jia (Macchl) pacTBopa.
Temal 4 Conepxanue y4ye0OHOro marepuasa 6 OK 02, OK 04,
OK 07
JIEKTPOJIMTHYECKAS Teopus 37EKTPOIUTUYECKON qucconranuu. Peakunu nonnoro oomena. CocraBieHue 2
AUCCOLMALMSA M MOHHBIH 00MEH | peakIiii HOHHOTO OOMEHA ITyTeM COCTABJICHHUS MX IMOJHBIX ¥ COKPAIICHHBIX HOHHBIX
YpaBHEHMIA.
IpakTHyeckoe 3ansiTHE: 2
Peakiuu nonHoro ooMeHa. Perienne sxcriepuMeHTalnbHbBIX 3a/1a4 110 TEME. 2
[IpoBenenue peakiuii B pacTBOPax JIEKTPOIUTOB.
Temal.5 Coaep:xanue y4eOHOro MaTepuajia 14 OK 02, OK 07
K-HaCCI/l(l)HKaIIHH, Kﬂaccn(])mcaunﬂ HeOpraHn4eCKHUX BellecTB. HpOCTbIe U CJIOJKHEBIC BEIIIECTBA. 2

HomMmeHnkiiatypa u crpoeHue
HEOPraHu4eCcKuX BelecTB.

OCHOBHBIE KJIACChI CI0KHBIX BCIICCTB (OKCI/IIlH, THAPOKCUABI, KUCJIOTHI, COJII/I).
Homenknarypa n Ha3BaHHE HEOPIaHUUYECKUX BEILECTB UCXO U3 X XUMUUECKON
(1)OpMy.HI)I WY COCTaBJICHNE XUMHYECKOM q)OpMyJII)I, HCXOOs U3 Ha3dBaHUs BCIUICCTBA
10 MEXAYHapOAHOW WM TPUBUAIILHON HOMEHKJIATYpE.

XUMHYEeCKHE CBOMCTBA OCHOBHBIX KJIACCOB HCOPraHNYCCKUX BCIICCTB (OKCI/IHOB,
THJIPOKCUIOB, KUCIIOT, COJIEHUAP.). 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB MTPOCTHIX
BCIICCTB, BOOOPOJAHBIX COGHI/IHGHI/Iﬁ, BBICHIMX OKCHUIAOB U THAPOKCHUIOOB. BzanmocBs3n
HEOPraHUYECKUX BEILECTB.

Oxcuapbl n ux cpoiictBa. Coneobpa3syrolue 1 Hecoaeoopa3yroimue OKCUIbl.
OcHoBHBIE, aM(OTEpHBIE ¥ KHCIOTHBIE OKCHIBI. 3aBUCUMOCTD XapaKkTepa OKCUIa OT
CTETIEHU OKUCIIEHUS 00pa3yroIlero ero Metauia. XuMUYECKHe CBOMCTBAa OKCHIOB.
[Tonyuyenue oxcuaoB.
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Kucaorsl 1 ux cBoiicTBa. KHUCIOTHI Kak 31€KTPOIUTHI, UX KiIacCU(UKAIHS 110
pa3IMYHBIM NIPU3HAKaM. XUMUYECKHE CBOMCTBA KUCIIOT B CBETE TEOPHUH
AIIEKTPOIIUTUIECKOH nucconmanni. OCOOEHHOCTH B3aUMOICHCTBHS
KOHIIEHTPUPOBAHHOMN CEPHON U a30THOU KUCIIOT ¢ MeTauiaMu. OCHOBHBIE CIIOCOOBI
MOJTyYEHUs] KUCIIOThI

OcHoBanus u ux cBoiicrBa. OCHOBaHUS KaK AJIEKTPOIHTHI, MX KIACCUPUKAIMS 110
Pa3IUYHBIM MTPU3HAKaM. XHMMHUYEeCKUE CBOWCTBA OCHOBAHUI B CBETE TEOPHHU
AIIEKTPOIUTUIECKOH qucconanuu. Pa3nokeHre HepacTBOPUMBIX B BOJE OCHOBAaHUIA.
OCHOBHBIECTIOCOOBITIONYUEHUSI OCHOBAHUH.

Coun u ux cpoiictBa. Conn, Kak 37eKTpoauTsl. Cosiu cpeJHuE, KUCIIbIE U OCHOBHBIE.
XUMHUYECKUE CBOMCTBA COJIEN B CBETE TEOPUU AIEKTPOIUTUYECKON TUCCOLIUALINH.
Crioco0Os1 mostydeHus coiedd. ['maponus coseit.

IIpakTH4yeckue 3aHATHA:

Kucaorsl.McnibiTaHnepacTBOpOBKUCIOTHHANKATOpaMU. B3anMO 1€ ICTBUEMETAILIIOB C
KHCI0TaMU. B3anMozelicTBre KMCIIOT ¢ OKCUAAMU METAJIIIOB. B3aumonencTBue Kucior
¢ ocHOBaHUAMU. B3zaumoselicTBue Kucior ¢ consiMu. VcnipiTanue pacTBOpoB Hienoueit
WHAUKaTOPaMH.

OcHoBaunus.Ilonydennernipokcn10B. B3auMo1eiCTBUEIIETIOYEMCCOIISIMH.
Pa3noxenne HepacTBOPUMBIX OCHOBAHMM.

Coau. I'maponus coseit pa3nuyHOro Tuna. Pemenne npakTHYeCKux 3aaHuil 1o
KJ1accu(puKauu, HOMEHKIATYpEUXUMUYECKMM(DOpPMyIaMHEOpraHMUECKUXBEILIECTB
pa3IMYHBIX KJIACCOB (HA3BIBATh U COCTABIIATH (POPMYIIBI XUMHUECKUX BEIIECTB,
OIpe/IeNATh NPUHAAIEKHOCTD K KJIaccy).

Temal.6 XumMmuueckue
peakumn

Conepxanue yueOHOro MaTepuajia

12

Knaccnpukanus XHMHUYeCKHX peakiuid. Peakuuy coeqnHeHns, pa3ioKeHus,
3amMernieHus, oomena. Karanurnueckue peakuuu. OOpaTiMble 1 HEOOpaTHMEbIE
peakuuu. 'oMoreHHble ¥ reTeporeHHble peakliuu. DK30TepMUUECKUE U
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DHpoTepMuueckue peakiuu. TernaoBoi 3pGeKT XUMHUUECKUX PEeaKIui.
TepMoxumuueckrue ypaBHEHHUSI.

OKHCANTENBLHO-BOCCTAHOBHTEIbHbBIE P€aKIuu. CreneHb okucieHus. OKUCIUTEND
1 BOCCTaHOBIICHHE. BoccTaHOBHUTEIB 1 OKHCICHHE. MeTo SJICKTPOHHOI'O OajnaHca
JJIA COCTaBJICHHA ypaBHeHI/Iﬁ OKHUCINTCIIbHO-BOCCTAHOBHUTCIIbHBIX peaKHHﬁ.

Cxopoctb xuMu4eckux peakuuii. [IoHsiTHE 0 CKOPOCTH XUMUYECKUX pEaKIUil.
CKOpOCTh peakin, €€ 3aBUCUMOCTh OT Pa3IHIHBIX (DAKTOPOB: MPUPOIBI
pearupyoux BeecTB, KOHIEHTPAIMHU PearupyoluX BeIecTB, TeMIepaTypbl
(mpaBmiio Baut-I'odda), mmomanm peakimOHHONW TOBEPXHOCTH, HATNYHS
KaTayinzaropa. Posib kaTann3aTopoB B IPUPOE U MPOMBIIUIEHHOM ITPOU3BOJICTBE.
OHeprusakTuBali. AKTUBUpOBaHHbIMKoMITIeKe. KatanusaTopsinkaranus.Poib
KaTaJIn3aTOPOB B IIPUPOJIE U MPOMBIIIJIEHHOM ITPOU3BO/ICTBE.

Xumuueckoe papHoBecue. OOpaTuMoCTh peakiuii. XMMHYECKOE PaBHOBECHE U €T0
CMeEILEHHE MOJ] IeHCTBUEM PA3IUYHBIX (PaKTOPOB (KOHLEHTPAIHsI PEareHTOB MU
IPOJYKTOB PEAKIINH, IaBICHUE, TEMIIEpaTypa) AJsl CO3JaHUs ONTUMAIIBHBIX YCIIOBHMA
IPOTEKaHUs XUMUYECKUX MpoLeccoB. [IoHsATHE 00 SHTANBIINU U SHTPONUU. DHEPIus
I'm66ca. 3akon ['ecca u cnencTBus u3 Hero. Posib cMenenns paBHOBECHS B
TEXHOJIOTHYECKUX MpoIeccax.

IIpakTHyeckue 3aHATHS:
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Knaccupukauuss XuMu4ecKux peakiuii.

HeoOpatumble xumuueckue peakiuu. Peakiuu, uaymmue ¢ oOpa3oBaHUEM OCaJIKa,
ra3a Win BoJibl. 3aBUCUMOCTb CKOPOCTH B3aumojencTBus okcuna meau (II) ¢ cepuoit
KHCIOTOM OT Temneparypsl. CoCTaBiI€HHE YpPaBHEHUN pPEaKUUN COEIUHEHUS,
pa3ioKeHus1, 3aMeIleHusl, OOMeHa. YpaBHEHUS! PEeaKkIHUil TOPEHHs, HOHHOTO OOMEHa,
OKHCJICHUS-BOCCTAHOBIICHHSL.

CocraBiieHHe OKMCIUTEIbHO-BOCCTAHOBUTEIbHbIE peakuuu. CTeneHb OKUCIIECHUS.
OxucnuTens U BOCCTaHOBJIEHHE. BoccTaHOBUTEND U OKHUCIIeHHE. MeTon
OnekTpoHHOro  0OajmaHca AN COCTaBJICHHS ~ YPaBHEHUH  OKHCIUTEIBHO-
BOCCTAHOBUTEJIbHBIX pEaKIUil.

Temal.7

PU3NKO-XMMHYECKHECBOHCTBA
HEOPraHU4eCcKHX BellecTB

Conepxanue yueOHOro MaTepuasia

18

Hemerauiabl. OcobeHHOCTH CTPOCHUA aTOMOB. HeMeTaJ'IJ'IBI—HpOCTLIC BCIICCTBA.

OKucIuTeIbHbIE U BOCCTAHOBUTEIbLHBIC CBOMCTBA HEMETAJIOB B 3aBUCUMOCTH OT UX
MOJIOKEHUS B PAAY 3JIEKTPOOTPULATEIBHOCTH.

3aBUCHUMOCTB CBOMCTB TJIOTEHOB OT UX TOJIOKEHUS B IEPUOIUUECKON CUCTEME.
OcHoBHbIEXMMHUYECKHECBOKCTRBaNpeacTapuTenenrnapapixnoarpynnlVv,V, VI, VII
rpymil. ["amorensl. 3aBUCUMOCTH CBOMCTB TaJIOT€HOB OT UX MOJIOKEHHS B
MePUOIUYECKON cucTeMe. XaabKoreHbl. OO0IIas XapakKTepUCTUKA 3JIEMEHTOB VI
rpynmsl nepuoandeckon cucremsl JI.M. Menneneesa.

Temal.7.1 Oomas
XapakTepucTHKANOCHOBHBIE
CBOJICTBa HEMETAJLIIOB

Conepxxanue yueOHOro MaTepuajia

IIpakTH4yeckoe 3aHsITHE:
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Kucaopoa u cepa. V3yueHne XuMUYECKUX CBOMCTB KHUCIOPO/a, CEPHI U €€
coenqunenuii. OBP ¢ yuactuem cepocoaepskamux coequHeHuil. CTerneHb OKUCICHUS
cepbl. OKUCIHUTENb U BOCCTAaHOBUTENh. OKUCIUTEIFHO-BOCCTAHOBUTEIILHBIE PEAKIIUY B
MIPUPOJIE, IPOU3BOICTBEHHBIX MPOIIECCaX U )KU3HEASATEILHOCTH OPTaHH3MOB.
OKHUCIUTENbHO-BOCCTAHOBUTEBHBIN MOTEHIIMAT cpe/ibl. COCTaBICHUE U YpaBHUBAHUE
OKHCITUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIMI METOIOM JICKTPOHHOTO OasiaHca.
TunuyHbie HEOPTAHUYECKUE OKUCITUTENIN U BOCCTAHOBUTEIH.

Crnioco0bl moJIyueHus H cBoiicTBa ra3os. [a3bl, 00pa3yeMble HEMeTaJUIaMU.
CocraBneHue ypaBHEHUH XUMHYECKUX PEAKIMH C Y4aCTHEM MPOCTHIX U CIIOMKHBIX
HCOPTaHNMYCCKUX BCHICCTB.

Temal.7.2 O0mas
XapakTepucTHKA U OCHOBHbIE
CBONCTBAa METAJLJIOB.

Conepxanue yueOHOro MaTepuasia

Metanabl. OCOOEHHOCTH CTPOEHUSI aTOMOB U KpHcTauioB. dusnueckue cBoicTBa
metauioB. Knaccudukanms MeTamioB 1Mo pa3inyHbIM MPU3HAKaM. XUMHUECKUE
CBOICTBAa METAJJIOB.

DNEKTPOXUMHUUECKUN psiji HallpsbKeHU MeTaiioB. Metaiorepmust. [lonsitue o
CIUIaBax: 4epHble U 1BeTHbIE. O0Ias xapakrepuctuka Metaiosl-Ilrpymnmnel riaBHoi u
no0ouHOH noArpynm nepuoanyeckoil cucremsl J[.1. Menneneesa.

HpaKTH‘{eCKI/Ie 3aHATHA

CBoiicTBa MeTayuIOB 1 HeMeTauioB. VccnenoBanue GU3NYECKIX B XUMHYECKIX
CBOMCTB METAJIJIOB ¥ HeMeTaJUI0B. O3HAaKOMIIEHHUE C KOJUICKIMEH HEMETaILIOB,
METAJIJIOB, CILIABOB.

Pemenue tunoseix 3agad. CocTaBiieHnE ypaBHEHUN XUMUYECKUX PEAKLUM C
Y4aCTHEM IPOCTHIX U CIOKHBIX HEOPTaHUUYECKUX BEIIECTB: OKCUI0B METAIIOB,
HEMETAJJIOB U aM(OTEPHBIX 3JIEMEHTOB; HEOPraHMUECKUX KUCIIOT, OCHOBAaHUM U
aM(OTEPHBIX TUAPOKCHIOB, HEOPTAaHMUECKUX COJICH, XapaKTEPU3YIOINX UX CBOWCTBA.
Pemenue npakTuko-opueHTUPOBAHHBIX TEOPETUYECKUX 3alaHUI HA CBOMCTBA U
IOJIy4EHHUE

Heoprannueckux BemecTB. KontponpHas pabora
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Oprannyeckasi XumMus.

40

Tema 2.1 OcHOBHBIE MHMOHATHA
OPraHuYecKoil XMMHUM U Teopus

Conepxanue yueOHOro MaTepuasia

CTPOEHUSI OPraHuYeCKUX
COeIUHEHMIA.

Brenenue. [Ipenmer opranuveckoii xumun. [IoHsTHE 00 OPraHUYECKOM BEIIECTBE U
oprannueckoit xumMuu. OCOOEHHOCTH CTPOCHUSI OpraHndeckux coequHeHuil. Teopus
CTPOeHUs OpraHuyeckux coenuHennii A.M. byrtaeposa. [Ipeanocsuiku co3nanus
Teopuu cTrpoeHusi. OCHOBHBIE MOJI0KEHHS Teopuu cTpoeHus A.M. byTtieposa.
XHMHYECKOE CTPOEHUE U CBOMCTBA OpraHnyeckux BeecTs. [lonarue o0 nuzomepun.
CniocoObl 0TOOpaXKEeHUSI CTPOCHHSI MOJIEKYJIIBI ((hOPMYIIbI, MO ). 3HAUEHHE TEOPUH
A.M. byTtnepoBa 1151 pa3BUTHSA OPTaHUYECKOW XUMUU U XUMHUYECKUX TTPOTHO30B.

Kiuacenpukanusi oprannyeckux coeqnHeHuii. OCHOBbI HOMEHKJIATYPbI
opraHuYeckux BeuectB. Kiaccudukanus opraHn4ecKux BEIIECTB B 3aBUCUMOCTH OT
cTpoeHus yriaepoaHoii nenu. [lonstue pynkuronanpHoi rpynmnsl. Kiaccudukamms
OpPraHUYeCKUX BEUIECTB MO TUMY (PYHKIMOHAIHHOMN rpynibl. TpuBHaIbHBIC HA3BAHUS.
PannonanbHas HOMEHKIIAaTypa Kak npeamectseHHua Homenknarypsl [UPAC.
Howmenknarypa [UPAC: npuHuumnsr 00pa3oBaHus Ha3BaHUH, CTAPIIMHCTBO
OYHKIMOHATBHBIX TPYII, UX 0003HaUeHUE B pedukcax u cyhdukcax Ha3BaHUI
OpPraHMYECKUX BEILECTB.

IIpakTnyeckoeodyuenme.

Teopus crpoenus oprannueckux coequHenuit A.M. bytneposa. CocraBnenue
TOMOJIOTOB U M30MepoB. Kitaccudukaryst OpraHn4ecKux BEIIECTB 110 TUITY
(GYHKIIMOHATIBHOM TpyNIbl. Pemenne pacueTHBIX 3a/1a4 Ha HAX0XKICHUE
MOJICKYJISIPHOW (POPMYJIIBI B OPTaHUYECKHUX COCTUHCHHUSIX.

OK 02, OK 07

Tema?2.2.

Conepxanue yueOHOro MaTepuasia

22
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YraeBonopoabl

AJIKaHbI. AJIKaHBI: TOMOJIOTUYECKHI PSIJl, ©30MEPHUsI 1 HOMCHKIIATYpa AJIKaHOB.
Ctpoenue aToma yrjepoaa. CTpoeHre aTOMOB yriiepoia. DIEKTPOHHOE 00J1aKo
¥ OpOUTaIIb, S- M p OpOUTAITN. DIEKTPOHHBIE U SJIEKTPOHHO-TpadudecKue
(dopMyIIbl aTOMa yriiepoja B OCHOBHOM M BO30YXJICHHOM COCTOSIHHUSIX.
KoBaneHTHast XuMu4ecKast CBsI3b U €€ KiIacCH(UKAIHSI 10 CIIOCO0Y
NepeKphIBaHUS OpOUTAICH (cuema-un-cBsizm).

XuMHyecKue CBOHCTBA aJIKAHOB (METaHa, 3TaHa): TOPEHUE, 3aMeIICHUE,
pasJioKeHue, ACTHAPUPOBAHHUE.

[TpuMeHeHre aJIKaHOB Ha OCHOBE CBOMCTB.

Aukenbl. HenpeneabHbIe yriieBOAOPOAbI. DTUJIEH, €0 TOJy4YECHHE
(merumpupoBaHre MITaHa, JENOJIUMEpHU3aIeil moaudTUIeHa). ['oMonornueckuii psia,
M30MEpHsl, HOMEHKJIATypa aJKeHOB. XUMHUECKUE CBOMCTBA ATUIICHA: TOPEHHUE,
Ka4yeCTBEHHBIC peakiuy (o0ecBeunBaHe OPOMHOI BOJIBI M PacTBOpa IMIEpPMaHraHAaTa
KaJus), TuapaTanus, noauMepusanus. [[pumeHeHue 3TuineHa Ha OCHOBE CBOMCTB.

AJKMHBI. AtieTriieH. XMMUYECKHE CBOMCTBA alleTHIICHA: TOPEHHE, 00ECIIBEUMBAHNC
OpOMHOM BOJIBI, TPUCOCIMHEHUH XJIOPOBOIOPO/Ia U ThapaTamus. [Ipumenenue
alleTHJICHA HA OCHOBE CBOMCTB. MEKKIacCOBasi U30MEPHUS C AJIKaIUCHAMMU.

AJkananeHbl U Kayuyku. [loHsATHE 0 TMeHaxX KaK YIriIeBOIOPOIaX C ABYMsI JIBOMHBIMH
cBs3siMu. COTpsHKCHHBIC TIMEeHBI. XUMUYECKUE CBOWCTBA OyTaaneHa-1,3 u u3onpeHa:
o0ecrBeuYnBaHHEOPOMHONBOIBIMIIONMMEpHU3alsIiBKayd yku. HaTypaabHbICHHTE THYEC
KHe Kaydyku. Pe3nHa.

OK 02, OK 04,
OK 07

Apenbl. ben3on. XuMuueckue cBoiicTBa O€H30J1a: TOPEHHE, PEAKIIMH 3aMEILEHUs
(rayioreHupoBanue, HUTpoBaHue). [[pumeHeHne OeH30i1a Ha OCHOBE CBOMCTB. THIIBI
PeaKIHOHHO-CIIOCOOHBIX YACTHIl 1 MEXaHU3MbI PeaKluii B OpraHn4yecKoil XuMuu.
B3aumHoe BiIMsHHE aTOMOB B MOJIEKYJIaX OpPraHMYECKHUX BEIIECTB. DIECKTPOHHBIE

3¢ HEeKTHI aTOMOB U aTOMHBIX TPYIII B OPraHMYECKUX MOJIeKy1axX. MHITyKIIMOHHBIH

3¢ PeKT, MOIOKUTEIBHBIA U OTPULIATEIBLHBIN, €r0 0COOCHHOCTH. Me3oMepHbIi dhdeKT
(o dexT conpsikeHus ), ero 0COOCHHOCTH.
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Tunbl XUMHYeCKHX peaKkuuii B oprannyeckoii xumun. Knaccuduxkanus mo
M3MEHEHUIO B CTPYKTYpe cyOcTpara (mpucoeInHeHne, OTIIeTNICHUE, 3aMelleHUE,
M30MEepH3allysl) U TUITy peareHra (paaukaibHble, HyKJIeo(puIbHbIe, JIEKTPO(UITBHEIE).
Pa3HoBHUIHOCTH peakIMil KaXI0ro TUIIA: THAPUPOBAHUE M ICTHAPUPOBAHUE,
raJIOrCHUpPOBAHUC U ACTAJIOTCHUPOBAHUC, TUApATAlluAg U ACTUAPpATAlM,
THIPOTATIO€HUPOBAHKE U ACTUAPOTaIOTeHUPOBAHUE, TOTUMEPHU3aLUs U
MOJINKOHAEHCALUA, IeperpynnupoBka. OCOOEHHOCTH OKUCIUTEIbHO-
BoccTaHoBUTENBHBIX peakliiii B OpraHMYECKON XUMUM.

N30oMepusi 1 HOMEHKJIATYpPa AJIKAHOB.

Iuka0aJIKaHBI.

IIpupoaHbIe HCTOYHUKH YIJI€BOAOPOAOB. [IpupoaHbIi ra3: cocTaB, IPUMEHEHHE B
kauecTBe ToruinBa. Hedts. CocTaB u nepepadbotka Hedru. [leperonka nedru.
HedrenpomyKkTsr.

B3aumocBsI3b OpraHuvecKnX coelMHeHmii. PeneHue 1emnovek mpeBpaiieHui Ha
TEHETHYECKYIO CBSA3b MEXKIy KJIACCAMH OPTaHUYECKUX COCTUHEHUN C COCTABICHUEM
Ha3BaHUI OPraHUYECKUX COCAUHEHHI MO TPUBUATBHOM MM MEXTyHAPOIHOMN
CHUCTEeMaTHYCCKOW HOMEHKJIaType. Pelenre pacueTHBIX 3a71a4 10 YPaBHCHUSIM
Peaxknuii ¢ ygqacTuem opraHMYECKUX BEIECTB.

IIpakTH4yeckue 3aHATHS:

Ankanbl. Teopus A.M. Bytnepoa. U3rorosnenue moaeneir MOJIEKYJI OpraHUueCKUX
BELIECTB Kjacca ankaHbl. Pemenue 3anau no reme «/3omepus u Ha3BaHuUs 1O
CUCTEMAaTUYECKON HOMEHKJIATyp €0OpraHUYECKHUX BELIECTB». XMMUUYECKHE CBOMCTBA Ha
IIpUMepe PeaKIMK raJIorT€HUPOBAHUS U TOPEHMUSL.

Aunkenbl. [lonyueHue sTuneHa peakuuen JeruipaTauuu 3TaHosa. 'opeHue sTuieHa.
OTHomIeHUE STHIIEHA K PAacTBOpaM IEepMaHraHara Kaius 1 OpoMHOH BoOJeE.
Anerunien.llonydenne. XuMU4eCKHECBOMCTBAAIICTHIICHA: TOPEHNE, 00ECI[BEUNBAHNE
OpOMHO¥ BOJIBI.

I'eneTruyeckasi cB3b MexKY yriiesogopoaamMu. OCyliecTBIEHUS PEaKIUil
npespaiieHus. IIpupoaHbie HCTOYHUKH YIJIeBOAOPOAOB. I IpupoaHslii ra3: cocras,
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[Tpumenenue B kauectBe TorunBa. Heds. CocraB u nepepaborka Hedru. [leperonka
He(TH.
Hedrenponykrer. 3ammra pedepaTos.

Tema 2.3.

Kucaopoaconep:xammue
OpraHnyecKue
coeJUHEeHHU .

Conepxanue yueOHOro MaTepuasia

18

Ctpoenne u ki1accupurkanus cnupToB. Kimaccupukanys CiupToB 10 TUITY
YIJIEBOJOPOAHOrO paivKalla, YUCIy THAPOKCUIIbHBIX IPYIII U TUITY aTOMa yIiepoJa,
CBSI3aHHOT'O C TUJPOKCUIIBHON IpyNIoi. DJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHUE
TUIPOKCHIIBHOM rpynibl. BiusiHue ctpoeHus CiupToB Ha X (PU3HUECKHE CBOMCTBA.
MexmoJieKyJIIpHasi BOXOPOAHAS CBA3b. [ OMOJIIOrHYecKuil psa NpeaeabHbIX
0JIHOATOMHBIX ciupToB. M3oMepus u HomeHkIarypa. Obmas dopmyna.

Cnoco0b! mosryyenusi cnupToB. ['uaponn3 rajioreHalikaHoB. ['uaparaius ajlkeHoB,
yCJIOBHS €€ mpoBeaeHus. BoccranoBnenrne kKapOOHWIBHBIX COSTMHEHUM.
XUMHUYECKHE CBOMCTBA OJHOATOMHBIX CIIUPTOB.

MHoroaromuble cnupThI. V30Meprs 1 HOMEHKIIATypa NPEICTaBUTENEH ABYX- U
TpeXaTOMHBIX CIUPTOB. OCOOEHHOCTH XUMUYECKUX CBOMCTB MHOIOATOMHBIX CIIUPTOB,
uX KadecTBeHHOe oOHapyxeHue. OTebHbIC PEACTaBUTENN: STUICHTIIUKOIIb,
TJIMLEPUH, CIOCOOBI UX MOJYYeHUs, IPAKTUUYECKOe IPUMEHEHHE. | TMLepuH Kak
IIPEACTaBUTEb MHOTOATOMHBIX CIUPTOB. KauecTBeHHas peakliyus HAa MHOTOaTOMHBIE
cnupthl. [Ipumenenne rmnepusa.

®eHo.1. DIIEKTPOHHOE U IPOCTPAHCTBEHHOE CTpoeHue GeHosa. Bzaumuoe BiusiHue
ApoOMaTH4YC€CKOIro KoJjbla 1 FHI{pOKCHJII;HOfI TPYIIIGI. duznyeckre 1 XUMHUUECKHE
cBolicTBadeHona. B3anMHoeBIMIHIEaTOMOBBMOJIEKYIe(eHOIa: B3auMO/IEHCTBHEC
THJIPOKCHIOM HATpHs U a30THOU KucioTol. [IpuMenenne ¢peHoma Ha OCHOBE CBOWCTB.
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I'omoJutornueckue psiibl AJIbAETHI0B U KeTOHOB. [[oHATHE 0 KapOOHMIIBHBIX
COEMHEHUSX. DJICKTPOHHOE CTPOEHUE KapOOHMIBbHOM rpynnsl. M3omepus u
HOMCHKJIATypa aJIbJICTHIOB U KeTOHOB. DHU3ndeckne CBOMCTBA KapOOHMIBHBIX
coenuHeHuil. [IppMeHeHne M MOJTy4eHHe KapOOHUIbHBIX COeIMHEHHI.
[TpuMeHEeHHE ATbICTHIOB M KETOHOB B OBITY U TPOMBIIIIICHHOCTH. AJIbJACTHIBI U
KEeTOHBI B ipupoe (3dupHbie Macia, hepoMonsl). [lonyueHne kapOOHUIBHBIX
COCTMHEHUI OKHUCIICHUEM CIIUPTOB, THIPATAllUel AJIKHHOB, OKUCIICHHEM
yraeBoaopoaoB. OTAenbHbIE MPEICTABUTENH albJACTUAOB U KETOHOB, CHIEIIU(pUIECKIEe
CriocoObl uX MOTY4YEHUsI U CBOMCTBA.

XuMHYeCKHEe CBOMCTBA AJILJAETHA0B U KETOHOB. PeakiioHHas criocOOHOCTh
KapOOHWJIBHBIX COCTMHEHHH. Peakiiuu OKMCIICHUS allbJIerHI0B, KAUeCTBEHHBIC
peaKIMuHAAIBICTHIHYOTpYIITy. PeakinunonmkoHaeHcanun: 0opazoBanuede
HOJI0(hOpMaThACTUTHBIXCMOJT.

Kap6oHoBble KHCI0TBI. ['OMOTOTHYECKUH psifl TPENENbHBIX OJJHOOCHOBHBIX
kapOoHOBBIX KUCIOT. [loHATHE 0 KapOOHOBBIX KHCIOTaXx. KapOokcuipHas rpymma Kak
byHKIMOHaTBbHAS. [ OMOIOTHYECKHU Ps IPeaeTbHBIX OJHOOCHOBHBIX KapOOHOBBIX
kuciaoT. [Tomyyenne kapOOHOBBIX KHCIOT OKHCIICHUEM aJlbJICTHIIOB.

XuMHYecKHe CBOiCTBA KApOOHOBBIX KHCJIOT. Peakuuu, nminmroctpupyromue
KHCJIOTHBIE CBOIMCTBA M MX CPAaBHEHHE CO CBOMCTBAMU HEOPTaHHMUECKUX KUCIIOT.
OO6pa3oBanue PyHKLIHNOHATIBHBIX IPOU3BOIHBIX KAPOOHOBBIX KUCIOT. Peakiuu
sTepuUKaIUHL.

AHTUAPHUIIBI KAPOOHOBBIX KHUCIIOT, X MOJyYCHUE U TIPHMEHEHHE.

HpaKaneCKne 3AHATUSA:

Cruprtel. M3yueHne XuMUYECKUX CBOMCTB CIUPTOB. PacTBOpeHue riuiiepuHa B BOJAE U
B3auMozeicTBue ¢ ruapokcuaom meau (II). Pemenue pacueTHpIx 3a1ad.

AJ'ILI[GI‘I/II[H, HN3YUCHUC CBOJCTB. Peakuus cepe6p;1Hor0 3CpKaJia

KapOonoBsie kucnotsl. [lonyuenue u n3ydeHre CBOMCTB YKCYCHOM KHCIOTBI.
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Kchopoz[ocoL[epn(amHe OpPraHN4YCCKHUEC COCAUHCHUA. Pemenue 3amauy.

IIM.03Boinonnenue pemonma IMpodeccuonaibHO-OPHEHTHPOBAHHOE COJlePKaHUE (COepPKAHNE NPUKIATHOTO 14
I 0OHO6IEHUA UBETIHBIX MOYJIsl).
u3zoenuil no UHOUBUOYAIbHHIM
3axkazam.
Pa3nen3.XumMusiBOBITYHIIPOU3BO/ACTBEHHON/1eATEJIbHOCTHYEI0BEKA 6
Tema3.1. Conep:xanue yueOHOro mMarTepuaJia. 6
Xumus B ObITY H
NMPOU3BO/ICTBEHHOM
AesATeIbHOCTH YeJI0BeKa.
Okonoruyeckass 0€30MacHOCTh MOCIEACTBHI OBITOBOM W  MPOM3BOJCTBEHHOM OK 01, OK 02,
NeSITeIbHOCTH YEJI0BEKa, CBSI3aHHAas C epepabO0TKOM BEIIECTB; IOUCK U aHAIIN3 OK 04, OK 07
XuUMUYeCKOi HHPOPMALIUY U U3 PA3IMIHBIX UCTOYHUKOB (Hay4dHast U y4eOHO-HAyqHAs
JUTEpaTypa, cpelicTBa MaccoBoil nHdopmanuy, cetb MuTepHet u npyrue). Keiicsl (¢ MK 3.2
yueToM Oynyieit npodeccuoHaNbHOM JesTeIbHOCTH) Ha aHAJIW3 HHPOPMALUU O
MIPOM3BOACTBEHHOW JIGATETIHHOCTH YEJIOBEKa, CBS3aHHOW C TepepaboTKoOi U
MIOJIyYE€HUEM BEIIECTB, @ TAKXKE C IKOJIOIMUECKOI 0€30IaCHOCTHIO.
3amura keiica: [IpeacraBineHue pe3ynbTaToB peleHHst KeHCOB (BBICTYIIJICHUE C
MIPE3EHTAIUCH )
Pa3nes 4. UccienoBanue 1 XUMHYECKHUI aHAIM3 00beKTOB OHOC(hepbl 6
Coaep:xanue y4eOHOro MaTepuajia 6
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Tema 4.1.

HcciienoBanne 00eKTOB
onocdepsl

Y4eOHO-HCCIe10BaTeNbCKUN TIPOSKT B 00aCTH HCCIIE0BaHUs 00BEKTOB OnoCchephl.
O0630p TeM yueOHO-HCCIeI0BATEIBCKIX MPOESKTOB. AJITOPUTM BBITIOTHEHHUS TIPOCKTA.
Omnpenenenue npodIeMbl ncciaeoBanus. MeToabl MoMcKa, aHanu3a 1 00paboTKH
MHPOPMALIUN O IPOEKTE B PA3IUYHBIX HCTOUHUKAX.

OO0ocHOBaHME aKTYaJIbHOCTH BBIOPAHHOW TeMBbI. BrIsiBIIeHHE IPOOIEMBI HCCIIEIOBAHHMSI.

Br160p 00beKTOB 1 METOJI0B HccaenoBanus. [loctaHoBKa 1ieneit u 3aga4
UCCIIEI0OBAHUSL.

Omnpenenenne npoaykra uccnenoBanus. OnpeneneHue 3TaloB U COCTABJICHUE TUIaHA
UCCIIEIOBAHUSL.

HpaKanecmle 3aHATHUA:

IIpoexkt (¢ yuerom Oynymedl npodecCHOHANBPHOW —JESITeIbHOCTH) Ha aHaIW3
uH(pOpMaIlUU HA TEMY:

HccnenoBanme 1 XUMUYECKUH aHAIH3 00BEKTOB OHOC(hEpHI.

HccnenoBanue u aHaIM3 COCTaBa KOCMETHUYECKUX CPEJICTB.

HccnenoBanye KayeCTBEHHOTO M KOJIMUECTBEHHOTO COCTABa BEIIECTB HEOPTaHUIECKOM
MIPUPOJIBI B KOCMETUYECKUX CPEICTBAX.

HccnenoBanue Ka4eCTBEHHOTO M KOJIMUECTBEHHOTO COCTABa BEIIECTB OPraHHMYECKON
MIPUPOJIBI B KOCMETUYECKUX CPEICTBAX.

HccnenoBanne | aHAJU3 COCTaBa CPENICTB OBITOBOW XUMUH.

Brnusinue KocMeTUYECKUX CPEICTB Ha OPraHU3M UeIOBeKa.

Kocmerunka, kpacora 1 310pOBbeE.

IIM. 03 Texnonocuueckasn oopadomka uzoeauil u 6blNOJAHEHUE UX 6 Mamepuane.
3amuTa npoekta: [IpeacraBienue pe3yiabTaToB MPOEKTa (BBICTYILICHUE C
IIpe3eHTalue).

IIpome:xxyTounasi arrecranus (1uddepeHUMPOBAHHBIN 3a4eT)

OK 01, OK 02,
OK 04, OK 07

[IK 3.2
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3. YCJIOBUA PEAJIMBALIAN  ITPOI'PAMMBbI
OBIIEOBPA3OBATEJBHOU INCIUIIJINHBI.
3.1. TpeOoBaHMS K MUHMMAJIBHOMY MaTEePHAJIbLHO-TEXHUYECKOMY 00ecIeYeHHuIo

Jlnst  peanm3anid  TPOTPAMMBI  JUCIUIUIMHBI  JAO/DKHBI  OBITH  TIPETYCMOTPEHBI
CIICNYIONINE CHCIUATbHBIC TTOMCIIEHUS: Y4YeOHBIM KaOWHET XWMHHM W/WIM ydeOHOMH
XUMHUYECKOH J1abopaTopuu.

O6opynoBanne yuyeOHOro kaOuHera (HArJsiAHbIE MOCOOMs): HAOOPHI
IaPOCTEPKHEBBIX MOJEIEH MOJIEKYJ, MOJEIN KPUCTAJUIMYECKUX PEIIETOK, KOJUICKIUU
MPOCTHIX U CIOKHBIX BEIIECTB W/MJIN KOJUICKIIMH MOJTUMEPOB; KOJUICKIIUS TOPHBIX TOPOJI U
MUHEpayioB, Tabiuia MenzaeneeBa, ydyeOHble (QuibMbl, MUGPOBBIE 00pa3OBaTEIbHBIC
pecypchl.

Texnuyeckue  cpeacrBa  o0y4deHHMsl:  KOMIIBIOTEp C  YCTpOMCTBamu
BOCIIPOU3BEICHUS 3BYKa, IPUHTEP, MYJIbTUMEANA-TIPOCKTOP C IKPAHOM, MYJIbTUMEAUINHAS
JIOCKa, YKa3Ka-Ipe3eHTep JJIsl IPE3CHTAIUH.

O6opynoBanmne JsaGopatopum W PpadounMx MecT JIalOpAaTOpPUM: MEH3YpPKHU,
MUTNETKU-KANEIbHULIBI, TEPMOMETPBI, MHKPOCKOII, JYIbl, MPEIAMETHBIE U IOKPOBHbBIC
CTEKJIa, TUTAHIIETHI IS KaleJdbHBIX peakiuid, QuibTpoBaibHash Oymara, MPOMBIBAJIKH,
CTEKJISIHHbIE MPOOUPKHU, PE3UHOBBIC MPOOKH, (HhOHAPUKU, HAOOP PEAKTUBOB, CTEKJISTHHBIC
MaJ0YKH, IITATUBBI JI MPOOMPOK; MEPHBIC IMIMHIPHI, BOPOHKH CTEKJISHHBIC, BOPOHKHU
nenurenbHble nuuHApudeckue (50-100 M), crynku ¢ mectukom, GpapdopoBbie Yamik,
NUHIETHl, QUILTPhl OyMa)kHbIC, BaTa, Mapis, 4YacOBbIE CTEKJA, AJICKTPOIUIUTKH,
JabopaToOpHbIE MITATHBBI, CIUPTOBBIE TOPEJIKU, CIIMYKH, TPUOOP JJIS MOJYyYEeHHs Ta30B
(w1 mpoOupKa ¢ Ta300TBOJHOM TPYOKOM), Jep:KaTenu sl MPOOUPOK, CKISHKU IS
XpaHEHHUsI PEaKTHBOB, pa3JaTOYHbIC JIOTKH; XxuMuueckue crakanbl (50, 100 u 200 mu);
HINaTeNd; MUHLIETHI; TUTEIbHBIC HIUMIBL, CEKYHJAOMEpHI (TaliMephl), MEPHBIE MPOOUPKH
(ma 10-20 mur) m MepubIe KoaObI (25, 50, 100 u 200 M), BoasiHas OaHs (WIJIM TEPMOCTAT),
CTEKJISIHHBIE NAJIOYKH; KOHMYecKue KonObl Ay TutpoBanus (50 u 100 mut); HHAUKATOPHBIE
MOJIOCKU 1Jis ompenenieHuss pH U cTaHgapTHas WHIWKATOPHAs KA, YHUBEPCAIbHBIN
uHaukaTop; nunetku Ha 1, 10, 50 mn (wim no3atopel Ha 1, 5 u 10 mur), GropeTku A
TUTPOBaHUS, MeaAulMHCKue tmmpuibsl Ha 100-150 w™mn, maGoparopHbie  W/Wiu
aHAIUTUYECKHE BEChl, pH-MeTpbl, CyIuabHBIN mKad, u Jp. 1abopaTopHoe 000pyI0BaHUE.
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3.2. HapopMmaniuoHHOE 00ecniedeHrEe PeaTu3auny MporpaMmbl

1. Audunorenona,l.B.Xumus:yueOHUKUIPAKTUKYMISICpETHETONPOdeccro
HajpHOTOOOpa3zoBanus/M.B.Audunorenora,A.B.babkos,B.A.ITonkoB.—2-
ens ., uctp. ugon.—Mocksa:M3znarensctBolOpaiit, 2022.—291c.

2. llerommxuna, H. A. O6mas xwmmusa: yduebnmk mus CIIO / H. A.
[leronuxuna,JI.B.Munaesckas.— Caunkrt-lletepOypr: Jlanp,2021.—164c.

3. Hukonbsckuii,A.b. Xumus: ydeOHUKUTIPAKTUKYMITISICPE AHETOITpOoeccrona
apHOTO oOpasoBanus / A. b. Hukonbckuii, A. B. CyBopoB. — 2-¢ u3a.,nmepepad.u
norn.—MockBa: M3narensctBolOpaint,2022.— 507 c.

4. Xumusi: y9eOHHUK I cpefaHero mpodeccuoHambHoro oopasoanus / IO.
A.Jle6enes, I'. H. ®anees, A. M. 'onmy6es, B. H. [llamoBait; mox o6miei penakmuei
I'. H.®aneeBa. — 2-e u3a., mepepad. u gom. — Mocksa: MznatensctBo HOpaiir,
2022. —431 c.

I[OHOJIHI/ITCJII)HLIC HCTOYHHUKH.

1. Xumus.10knace. YrayOnéuuslitypoBens: yueOHuK/ B.B.
Epemun ,H.E.Ky3pmenko, B.1.Tepenun, A.A.JIpo3nos, B.B. JlyHus;
noapen.B.B.JlynuHa.

—M.:ITpocBemienue,2022.—446,[2]c.:um.
2. Xumus. 1 1knace. YrinyonéunsiitypoBenb: yueOHuxk/ B.B. Epemun,H.E.
Ky3pmenko,A.A. Ipo3nos,B.B. Jlynun;noapen.B.B. Jlynuna.—
M.:ITpocsemienue,2022.—478,[2] c.:umn.

3. Xumust. YrayOneHHblitypoBeHsb. | 0—1 1knacchr:
pabouasmporpammarxinann Y MKB.B.JIyauna: yue6H0-MeTogMueckoenocoomne/
B.B. Epemun,A.A. [Ipo3nos,.B.Epemuna,d.}O.KepumoB.—
M.:[poda,2017.—324,[1]c.

4. T'abpuensan O.C. Xumus aiis npodeccuit U cueruaibHOCTen
TEXHUYECKOTOMPOPUIIS: yHEOHUKUTCTY /. yupexk IeHuicpe . mpod.oopa3oBaHus
/0.C.I"'abpuensn, U.I".OctpoymoB.—4-eu3.,crep.—M.: M3 naTenbCKUAIICHTD

«Axanemus», 2017.—272c.
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HNuTepHeT-pecypcesl.
1.  hvsh.ru—Xypuan«Xumus B mKome».

2. https://postnauka.ru/themes/chemistry
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4. KOHTPOJIb U OIEHKA PE3YJIBTATOB OCBOEHUSA
OBIIEOBPA3OBATEJABHOM JUCHUIIJIAHBI.

KoHTponp U OlLieHKa pe3ysbTaToB OOyYEHHsI OCYUIECTBISETCS IMPENoaaBaTelieM B
IpoIecce MPOBEACHNUS MPAKTUIECKUX 3aHATHI U J1a00paTOpHBIX pabOT, TECTUPOBAHMUS, a
TAaK)K€  BBIIOJHEHHs ~ OOy4alOUIMMHCS ~ MHAMBHUIYAJIbHBIX  3aJlaHUM,
uccienoBaHuil. Pe3ynbrartel 00ydeHUs] ONpeessitoT, YTo oOydaromuecs: JT0JKHbBI 3HATh,

IIOHUMATb U ACMOHCTPUPOBATH 110 3aBCPIICHNHN N3YUCHUA TUCHUIIINHBI.

IIPOCKTOB,

Jns  popMmupoBaHUs, KOHTPOJISI W OILEHKU PE3yJIbTaTOB OCBOCHHUS Yy4eOHOM
JTUCITUTUTMHBI UCIIOJIB3YETCSI CHCTEMa OIICHOYHBIX MEPOIPHUATHH, MPEACTaBIIAIomass co00i
KOMITJIEKC YYEOHBIX MEpOIPHUATHH, COTJIACOBAHHBIX C pe3yibTaTaMu OOydeHUs |
chopmynupoBanHbix ¢ yuetom ®I'OC COO (nmpeaMeTHbIe pe3yabTaThl O AUCHUILINHE) U
dI'OC CIIO.

Tunbl OlleHOYHBIX

Ne .
MeponpusTHii

OK/IK | Moayas/Pazgen/Tema | PesyabraT 00yuenust

I | OcHoBHOe conepkanue

1 ®opmyIMpPOBATH

Pa3gen 1. OcHOBBI

0a30BbI€ MOHATHSA U
CTpOEeHHS BellecTBA

3aKOHBI XUMHUU

1.1 |[OK 01 CtpoeHue aToMOB
XUMHNYCCKUX 3JICMCHTOB
U IPUPOJIa XUMHUECKON

CBA3HU

CocTaBisiTh XUMHUYECKHUE
(hOpMyIIbI COCTMHCHUI B
COOTBETCTBHUU CO
CTEIEHBIO OKUCICHHUS
XUMHYECKHX DJIIEMEHTOB,
HCXO/ U3 BaJEHTHOCTH U
ANEKTPOOTPHUIATESITLHOCTH

1. Tect «CTpoeHHe aTOMOB
XUMHUYECKUX IJIEMEHTOB U
MPUPOIa XUMHUECKOHN CBSI3M».

2. 3aga4y Ha COCTaBJIEHHE
XUMHUYECKUX POpMYIT
JIByXaTOMHBIX CO€IMHEHUMN
(oxcuaoB, cynbGUI0B, THIPUIOB
U T.IL.).

3. 3agaHus HA UCTIOJIB30BAHUE
XUMHUYECKON CUMBOJIMKU U
Ha3BaHU COEAUHECHUH 11O
HOMEHKJIAType MEXIyHapOIHOTO
CO03a TEOPETUUYECKOM U
MIPUKIIAITHON XUMUU U
TPUBUAIBHBIX HA3BAHHUH JISI
COCTaBJICHUS] XUMHUYECKUX
(hopMyIT TBYXaTOMHBIX
COCIMHEHUH (OKCHJIOB,
Cynb(UIOB, THAPUIOB U T.I1.) H
JIPYTUX HEOPTaHUYECKUX
COEIMHEHMI OTAETBHBIX KJIACCOB
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OK/IIK

Mopnyas/Pa3nen/Tema

Pe3yabTaT 00yueHus

Tunsl oeHOYHBIX
MepoNnpHUATHH

1.2

OK 01
OK 02

[Teprnoguueckunii 3aKOH U
tabmuma J[.H.
MenneneeBa

XapakTepu3oBaTh
XHUMHYECKHE 3JIEMEHTEI B
COOTBETCTBUM C HX
IIOJIOKEHHEM B
IIEPUOIUYECKON CUCTEME
XAMUYECKHX DJICMCHTOB
.. Menneneera

1. Tect «MeTannuueckue /
HEeMeTaJNIMYSCKUE CBOMCTBA,
3JIEKTPOOTPULIATEILHOCTD U
CPOJICTBO K 3JIEKTPOHY
XUMHYECKHUX BJIEMEHTOB B
COOTBETCTBHUE C UX JIEKTPOHHBIM
CTPOCHHUEM U MOJIOKEHHUEM B
MEPUOINYECKON CUCTEME
XUMHYECKHUX 31eMEeHTOB JI. 1.
Menneneesay.

2. [TpakTryeckue 3aianus Ha
YCTAHOBJICHUE CBSI3U MEXKIY
CTPOEHUEM ATOMOB XMMUYECKUX
3JIEMEHTOB U IEPUOAUYECKUM
N3MEHEHHEM CBOMCTB
XHUMHYECKHX 3JIEMEHTOB U UX
COCJIMHEHHI B COOTBETCTBHH C
noJioxkeHueM llepuoanyeckoit
CHCTEME.

3. [IpakTHKO-OpUEHTUPOBAHHBIC
TEOpPETUYECKHUE 3aJaHs Ha
XapaKkTepHU3aALNI0 XUMHUYECKHUX
37eMeHTOB: «MeTamndyeckue /
HeMeTaJlJIMYeCKHUe CBOMCTBA,
3JIEKTPOOTPULIATEILHOCTD U
CPOJCTBO K 3JIEKTPOHY
XHUMHYECKHUX 3JIEMEHTOB B
COOTBETCTBHUE C UX JIEKTPOHHBIM
CTPOCHUEM H MOJIOKEHNUEM B
IIEPUOIUYECKON CUCTEME
XUMHYECKHUX 3JICMEHTOB

J.N. MenneneeBa»

Pa3gen 2. XuMunueckue
peaxkuuu

XapakTepu3oBaTh THIbI
XHUMHYECKHX peaKkuui

KonTtposbnas padora
«CTpoeHue BelecTBa u
XHMHUYeCKHe peakiium»

2.1

OK 01
OK 04

Tunel XUMHYECKUX
peaxkuuu

CocTaBisATh peakiuu
COCIMHEHHS, PA3JIOKCHHUS,
oOMeHa, 3aMelIeHHS,
OKHCIIUTEIIBHO-

1. 3amayu Ha cocTaBICHUE
yYpaBHEHUH peaKIIHii:

— COEIMHEHH, 3aMEILEHHS,
pasnokeHusi, 0OMeHa,
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OK/IIK

Mopnyas/Pa3nen/Tema

Pe3yabTaT 00yueHus

Tunsl oeHOYHBIX
MepoNnpHUATHH

BOCCTAaHOBHUTCIIBHBIC
pCaKnuu

— OKUCITUTENIBHO-
BOCCTAHOBHTEJIBHBIX PEaKIUi ¢
UCIIOJIb30BAaHUEM METO/IA
3JIEKTPOHHOTO OajaHca.

2. 3amaun Ha pacyeT MacChl
BEIIECTBA WU 00bEMA

ra30B 10 U3BECTHOMY KOJIMYECTBY
BEIIECTBA, MacCce WK 00BEMY
OJTHOTO M3 YYaCTBYIOIIUX B
pEaKIMK BEIIECTB; PACUEThI
Macchl (00bEMa, KOTMIecTBa
BELIECTBA) IPOYKTOB peaKkiuy,
€CITM OIHO M3 BEIIECTB UMEET
MIPUMECH

2.2

DIIEeKTPOTUTHYECKAsS
JYICCOIMAIMS U MOHHBII
oOmeH

CocraBiaTh ypaBHEHUS
XUMHUYECKHX PEaKIIUU
MOHHOTO OOMEHa ¢
ydacTuem
HEOPraHNYeCKUX BELIECTB

1. 3ayianus Ha COCTaBIICHUE
MOJICKYJISIPHBIX ¥ HOHHBIX
pEeaKuuii C y4aCTHEM KHCIIOT,
OCHOBaHUM U coJicH,
YCTaHOBJICHHE U3MEHEHUS
KHCJIOTHOCTH CPEIbI

2. JJaboparopnas padota "Turibt
XUMHYECKUX peakiui"

Pa3nen 3. Ctpoenue u
CBOMCTBA
HEOPraHUYeCKHUX
BeleCTB

HccaenoBarb cTpoeHue u
CBOlicTBa
HEOPraHu4ecKUux
BellecTB

KonTtposbnas padora
«CBoiicTBa HEOPTraHMYECKUX
BelIeCTB)
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OK/IIK

Mopnyas/Pa3nen/Tema

Pe3yabTaT 00yueHus

Tunsl oeHOYHBIX
MepoNnpHUATHH

3.1

OK 01

Knaccudukanms,
HOMEHKJIATypa U
CTPOCHHE
HEOPTaHUYECKUX
BEILIECTB

Knaccudunuposats
HEOpraHUYEeCKue
BEIIECTBA B COOTBETCTBUU
C UX CTPOCHHUEM

1. Tect «Homenknarypa u
Ha3BaHWE HEOPraHUYECKHUX
BEILIECTB UCXOMS U3 UX
XUMHYECKON (POPMYITBI UITH
COCTABJICHUE XUMHYECKOU
(hOpMyJIBI KCXOIS U3 Ha3BaHUS
BEILIECTBA I10 MEXAYHAPOAHOU
WA TPUBUATBLHOU
HOMEHKJIaType».

2. 3ajauu Ha pacyeT MacCOBOM
1071 (Macchl) XUMHUYECKOTO
3JIEMEHTA (COeAMHEHNUS) B
MOJIEKYJIe (CMecH).

3. [IpakTrueckue 3agaHus 1Mo
KJIacCu(PUKalUK1, HOMEHKIIAType U
XUMHUYECKUM (hopmynam
HEOPraHUYECKHUX BELIECTB
Pa3IMYHBIX KJIACCOB.

4. TlpakTueckue 3a1aHus Ha
ONPEACIICHUE XUMUYECKON
AKTUBHOCTH BEIIIECTB B
3aBUCUMOCTH BUJIa XUMHUYECKOM
CBSI3U U THIA KPUCTAIUINYECKON
pereTku

3.2

OK 01
OK 02

Du3NKo-XUMHUYECKHE
CBOMCTBA
HEOPraHUYECKUX
BEIIECTB

YcranaBauBaTh
3aBUCUMOCTH (DH3HKO-
XHUMHYECKHX CBOMCTB
HEOPraHWYECKUX BEIIECTB
OT CTPOCHHS aTOMOB U
MOJIEKYJI, & TAK)KE TUIIA
KPUCTAJUIMYECKOU
peLeTKu

1. Tect «OcobeHHOCTH
XHMHUYECKHUX CBOICTB OKCHUIOB,
KHCJIOT, OCHOBaHHM, aM(POTEpPHBIX
THAPOKCHJIOB U COJICH».

2. 3amaHus Ha COCTaBJICHHUE
ypaBHEHUN XUMHUYECKUX PEaKIUi
C YYaCTHUEM IMPOCTHIX U CIOKHBIX
HEOPraHUYECKUX BEIIECTB:
OKCHJIOB MCTAJIJIOB, HEMETAJJIOB U
aM(OTEPHBIX DJIIEMECHTOB;
HEOPraHUYECKHX KHUCIIOT,
OCHOBaHUH ¥ aM(pOTEPHBIX
THAPOKCHJIOB, HEOPTaHUYECKUX
COJIEH, XapaKTePU3YIOLINX UX
CBOWCTBA M CIIOCOOBI TTOTYICHHUS.
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OK/IIK

Mopnyas/Pa3nen/Tema

Pe3yabTaT 00yueHus

Tunsl oeHOYHBIX
MepoNnpHUATHH

3. [IpakTHKO-OpUEHTHUPOBAHHBIE
TEOpEeTUYECKHUE 3aJaHUs Ha
CBOICTBA U MOJTyuYEHUE
HEOPraHUYECKHUX BEILIECTB
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OK 01
OK 02
OK 04

Unentuduxanus
HEOPTraHUYECKHUX
BEIIIECTB

Uccnenosarts
KAQU4CCTBCHHEBIC peaKHI/II/I
HeOpFaHquCKI/IX BCIICCTB

1. IIpakTMKO-OpUEHTUPOBAHHBIE
3aJIaHKs 10 COCTABIICHUIO
XUMHUYECKHUX PEAKLUI C y4aCTHEM
HEOPraHUYECKHUX BEIECTB,
UCIOJIb3YEMBIX JJISl UX
UJEeHTU(DUKAIUY.
2.JIaboparopnas pabdoTa:
“UnenTuduxanus
HEOPraHWYECKUX BEIIECTB”

Pa3nen 4. Ctpoenue u
CBOMCTBA
OpPraHUYeCcKux
BelleCTB

HccaenoBarb cTpoeHue u
CBOIICTBA OPraHUYeCKUX
BelIeCTB

KonTtposbnas padora
«CTpoeHue U CBOICTBA
OpPraHHYecKHX BellecTB)

4.1

OK 01

Knaccudukanus,
CTpOCHUE U
HOMECHKJIaTypa
OpPraHUYECKHUX BEIIECTB

Knaccupunuposats
OpraHn4€CKucC BCUICCTBA B
COOTBETCTBUHU C UX
CTpOCHHEM

1. 3ajanus Ha cocTaBieHUE
Ha3BaHNUN OPraHUYECKHUX
COCIMHEHUH 110 TPUBUAJILHON WIH
MEKIYHapOIHON
CUCTEMATUYECKON HOMEHKJIATYpe.
2. 3agaHus Ha COCTaBJICHUE
MOJTHBIX M COKPAIIEHHBIX
CTPYKTYPHBIX (OpMYII
OpraHUYECKUX BEIICCTB
OTJIETTbHBIX KJIACCOB.

3. 3ajgauu Ha ompeeTIeHue
npocteiei GopmyIibt
OpraHUYEeCKON MOJIEKYJIbI, HCXOAS
U3 3JIEMEHTHOTO cocTaBa (B %)

4.2

OK 01
OK 02
OK 04

CBolicTBa OpraHUYECKUX
COE€IMHEHUN

YcranaBauBaTh
3aBUCUMOCTH (DH3HKO-
XHUMHYECKHUX CBOMCTB
OpraHN4YeCKHUX BEIIECTB OT
CTPOEHUS MOJIEKYJT

1. 3aganus Ha COCTaBIICHHE
YPaBHEHUN XUMUYECKUX PEAKLIUI
C yY4aCTHEM OPraHUYECKUX
BEILECTB HAa OCHOBAHUM UX
COCTaBa M CTPOCHHS.

2. 3a1aHus Ha COCTaBJICHHE
YPaBHEHU XUMHYECKUX PEAKIUMI,
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Tunsl oeHOYHBIX

Ne | OK/IIK | Moayas/Paszgen/Tema | Pesynbrar 00y4enus .
MeponpusTHil
WUTIOCTPUPYIOIINX XUMHUYECKUE
CBOIMCTBA C y4ETOM MEXaHU3MOB
MPOTEKAHUS JAaHHBIX PEaKuil U
TEHETUYECKOM CBSA3HU
OpPraHMYECKUX BEILECTB Pa3HbIX
KJIACCOB.
3. PacuerHsle 3a1auu no
YPaBHEHUSM PEAKIIUil ¢ yuacTuEM
OpPraHMYECKUX BEILECTB.
4. JJaboparopnas paboTa
“IIpeBpallieHUsI OPraHUYECKUX
BELIECTB IpU HarpeBaHuu"
4.3 |OK 01 WNnentudukanus HccnenoBats 1.IIpakTHKO-OpUEHTUPOBAHHBIE
OK 02 OpraHWYECKHUX BEUIECTB, |KAYECTBEHHBIC PEAKIIMM  |3a/IaHMS [10 COCTABJICHUIO
OK 04 UX 3HAYCHUE U OpPraHUYECKUX XUMHUYECKHUX PEAKLUN C y4aCTHEM
IPUMEHEHHE B OBITOBON |COCTMHEHHI OTACTbHBIX |OpPraHUYeCKUX BEIIECTB, B T.4.
U MIPOM3BOICTBEHHOM KJIaCCOB UCIOJIb3YEMBIX JJISl UX
NESITENIbHOCTH YelIOBEKa uaeHTUPUKAIUH B OBITY U
MPOMBIIIJICHHOCTH.
2.JIaboparopnas pabdoTa:
“UnenTuduKanus opraHndecKux
COEIMHEHUI OT/AEIbHBIX KJIacCOB”
5 Pa3pean S. XapakTepu3oBaTh
Kunernueckue n BJIMSIHUE PA3JIMYHBIX
TepMOAMHAMHMYecKHe |(pakTOpoB Ha
3aKOHOMEPHOCTH paBHOBecHe U CKOPOCTh
NPOTEeKAHUS XHMHYECKHX peakiui
XMMHYECKHX peakuui
5 |OKO0l CKOpOCTh XMMUYECKUX | XapaKTepu30BaTh [IpakTHKO-OpUEHTHUPOBAHHBIE
OK 02 peakiuil. XUMUYECKOE |BIUSHUE KOHIIGHTPAIIMK  |TEOPETUUYECKUE 3aJaHus Ha

PpaBHOBECHUC

pearupyromumx BeuecTB U
TeMIepaTypbl Ha CKOPOCTh
XUMHYECKUX PEAKIUI
XapakTepru3oBaTh
BJIMSIHUC U3MCHCHHS
KOHUEHTPALUH BEUIECTB,
peaKuuu Cpeibl U
TeMmepaTypbl Ha
CMEIIIEHHE XUMHUYECKOI0

aHau3 (paKTOPOB, BIUAIOLIMX HA
M3MEHEHHUE CKOPOCTH XUMUYECKON
peakuuu. [IpakTuko-
OpUEHTUPOBAHHbBIE 33JJaHUS HA
IIpUMEHEHHe npuHuumna Jle-
[ITarenbe 11 HAXOXKACHUS
HaIpaBJICHUS CMEIIEHUS
paBHOBECHS] XUMHUYECKON peaKkLuu
U aHaiu3 (pakToOpoB, BIUSIOIIUX
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Tunsl oeHOYHBIX

Ne | OK/IIK | Moayas/Pa3znen/Tema Pe3yabTaT 00yueHus .
MeponpusTHI
paBHOBECHS Ha CMEUIEHUE XUMUYECKOTO
paBHOBECHS

6 HcciaenoBaTh MCTHHHBIE

Pa3znen 6. PacTtBopnl PACTBOPBI C 3aJAHHBIMHA
XapaKTepUCTUKAMH
6.1 |OK 01 [Tonstue o pactBopax  |Pa3nuyars MCTUHHBIE 1. 3agaun Ha IPUTOTOBIICHUE
OK 02 pacTBOpHI pacTBOpPOB.
2. IlpakTHKO-OpUEHTUPOBAHHBIC
pacyeTHBIC 3a1aHUs Ha
JUCTIEPCHBIE CUCTEMBI,
HCIIOJIb3yeMbIE B OBITOBOM U
MIPOU3BOJCTBEHHOM AESATEIbHOCTH
YeJI0BeKa
6.2 |OK 01 HccnenoBanue croiictB |HMccnenoBats Gusuko- JlaGoparopnas pabota
OK 04 pacTBOpPOB XUMHYECKHUE CBOMCTBA “IIpuroToBseHHUE pacTBOPOB”
HCTUHHBIX PACTBOPOB

II | IIpodeccnoHaNTBHO-OPHEHTHPOBAHHOE CO/IePKAHME (COAEPKAHUEe IPUKJIATHOTO MOAYJIA)

7 Pa3pen 7. OuenuBath nociaeAcTBHA |3amuTa Keica (¢ y4eToM
Xumus B ObITY U OBITOBOI U Oyayuieil npogeccuoHaJIbHON
MPOU3BOACTBEHHOMI NMPOU3BOJACTBEHHOM JesATeJIbHOCTH)
AesITeJIbHOCTH AeSITeIbHOCTH Ye10BeKa
YyeJ0BeKa C MO3MITHA

IKOJIOTHYECKOM
0e30macHOCTH

OK 01
OK 02
OK 04
OK 07

XuMmus B ObITY U
IIPOU3BOACTBEHHOMN
NESITEIbHOCTH YEJI0BEKa

O11eHUBATh ITOCJIEACTBHS
OLITOBOM U
MPOU3BOACTBEHHOMN
JIeSITEILHOCTH YeJI0BeKa C
MO3UIUH DKOJIOTHUECKON
0e30macHOCTH

Keiic (¢ yuetom Oynymiei
npodeccnoHaTEHOM
NESITEIbHOCTH)

Bo3MOHBIE TEMBI KEHCOB:

1. IloTemnsenue kIuMaTa u
BBICBOOOYK/IEHUE Ta30BbIX
THIPATOB CO JIHA OKEaHa.

2. Byayuiue marepuansl s aBua-
, MAIlIMHO- ¥ IPUOOPOCTPOCHHS.
3. HoBble maTepuansl Aiis
COJIHEYHBIX OaTapeil.

4. JlekapcTBa Ha OCHOBE
PaCTUTENBHBIX MPENapaToB
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