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Pabouas mporpamma yuebHoro mnpeamera OVIL.O7 YV «Xumus» pa3paboTaHa Ha OCHOBE
denepanbHOT0 roCyJapCTBEHHOTO 00pa30BaTENBbHOIO CTAaHAApTa CpelHero olIiero oopa3zoBaHus,
YTBEP)KJICHHOTO MpUKa3oM MuHHcTepcTBa oOpa3oBanus 1 Hayku Poccuiickoit @enepanuu N 4130t
17 mast 2012 roga u deaepanbHON 00pa30BaTEIHLHON MPOTPAMMBI CPEHETO O0IIEro 0Opa3oBaHMsI,
YTBEPKACHHOM NpuKa3zoM MuHnucteperBa npocselieHus Poccuiickoit @eneparuuNe 371 ot 18 mad
2023 1.
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Ha 3aCEJJaHNU METOJNYECKOTO COBETa

Neo 1 or 27.08.2025r.

[Ipencenarens MC T.T". KonbuioBa
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1. OBIIIASI XAPAKTEPUCTUKA PABOYEM TPOTPAMMBI YUYEBHOI'O TIPEJIMETA

«XHUMMHUSA»

1.1. MecTo npeaMeTa B CTPYKType OCHOBHO# 00pa30BaTe/ibHOI MPOrpaMMbI:

YueOHbIll npeamMer «XuMHUsS» SBISETCS 00s3aTEIBHOM YacThiO 00I1e00pa30BaTeIbHOTO
LIUKJIa OCHOBHOM 00pa3oBartenbHoil mporpaMmel B cootBeTcTBHM ¢ PI'OC CIIO no cnennanbHOCTH
34.02.01. CecTpuHCcKOe €10.

Ocoboe 3HavyeHHe y4ueOHBbIM MpeaMeT UMeeT NMpH (POPMHUPOBAHWMU U PA3BUTUM 3HAHUN U
ymeHu# 1o yueoHou nucturmuae OI1.06 dapmakosorus

1.2. llesqp ¥ ni1aHUpyeMble pe3yJIbTaThl 0CBOCHHS Yy4eOHOIr0 npeaMera:

[Inanupyemsle pe3ynbTaTbl OCBOEHMsI mHporpaMmbl npeamera OVILO7 YV Xumus BriIroydaroT
CJIEIYIOIIHE TUYHOCTHBIE, METAIIPEIMETHBIC, IPEAMETHBIC PE3YJIbTAThI:

Kon
pe3yJIbTaToOB

HaunmenoBanue pe3yiibTara

JInuHOCTHBIE PE3yNbTATHI

JIP 1

OCO3HAHUE POCCUUCKON I'Pa’KJaHCKOM MICHTUYHOCTH B YaCTH:
1) rpax1aHCKOTO BOCTIMTAHUS:

0CO3HaHMs OOYYaIOUIMMHCA CBOMX KOHCTUTYLMOHHBIX TpaB M 0O0S3aHHOCTEH,
YBaKEHHUS K 3aKOHY U IIPABONOPSAIKY;

MPEACTABJICHUA O COLIMAJIBHBIX HOPMaAX U IpaBUjIaxX MCKINYHOCTHBIX OTHOIIIEHUH
B KOJIJICKTHUBCE,

FOTOBHOCTH K COBMECTHOM TBOp‘iCCKOﬁ ACATCIBHOCTH IIPU CO3JJaHUU y‘-I66HBIX
IMPOCKTOB, PCIICHHUU y‘I€6HBIX W TIO3HABaTCJIBHBIX 3aJa4, BBIIIOJIHCHHUHN
XUMHYCCKUX SKCIICPUMCHTOB;

CIIOCOOHOCTH MOHUMATh U IPUHUMATh MOTUBBI, HAMEPEHHSI, JIOTUKY U apTyMEHTHI
JIPYTUX TPU aHATU3€ PA3IMIHBIX BUJIOB yU€OHOM €S TEIIBHOCTH;

2) naTpUOTHYECKOr0 BOCIIUTAHUSA:

OEHHOCTHOIO  OTHOHIICHUA K  HCTOPUYCCKOMY HW  HAy4YHOMY  HaACJICIUIO
OTE€YECTBEHHOM XHUMHH,

YB@KEHHUS K IpolecCy TBOpPUECTBA B OOJACTH TEOPUHM U TPAKTHUECKOTO
MIPWIOXKEHUS XHMHH, OCO3HAHHMS TOTO, YTO JaHHbIE HAyKH €CTh pPE3yJbTaT
JUINTENIbHBIX ~ HaONIOJCHUH, KPOMOTJIMBBIX HKCIEPUMEHTAIBHBIX ITOUCKOB,
ITIOCTOSIHHOTO TPY/Aa YYEHBIX U IIPAKTUKOB;

HHTEPECCa U IMO3HABATCIBbHBIX MOTHBOB B IMOJYYCHHU W IOCICAYIOINIEM aHAINU3C
I/IH(bOpMaI_II/II/I 0 ICPCAOBBIX JOCTHKCHUAX COBpeMeHHOﬁ OTCUYECCTBCHHOM XHUMMHWU,

JIP 2

FOTOBHOCTh ~ OOy4YaloIIMXCS K  CaMOpPAa3BUTHUIO, CAaMOCTOSATENbHOCTH U
JIMYHOCTHOMY CaMOOIIPEICIICHUIO B YaCTH:
(bopMUPOBaHUSA KYJIbTYPbI 3J0POBbSI:

[MOHMMAaHHUS LICHHOCTEH 3710pOBOro 1 0e301acHOro oopasa >KM3HU, HEOOXOAUMOCTH
OTBETCTBEHHOTO OTHOILICHHMS K COOCTBEHHOMY (PU3MUYECKOMY M HNCHXHYECKOMY
37I0pPOBBIO;




coOmo/ieHsT TpaBMJl OE30MaCHOrO OOpaIleHusi C BEIIeCTBAMH B  OBITY,
MOBCEHEBHOM KU3HU, B TPYJOBOH JAEATEIBHOCTH;

IMMOHUMAaHHs HEHHOCTH IMpaBUJI MHAUBUAYAJIbHOI'O U KOJIJICKTUBHOT'O 0e301macHOTO
MOBCACHUS B CUTYyAllUAX, YTPOKAOIINX 310POBbIO U JKU3HU HIOﬂGﬁ;

OCO3HAHUS TOCIEACTBHA W HEMPUATUS BPEIHBIX NPUBBIYCK (YHOTpeOICHUS
aJTKOTOJIsI, HAPKOTHUKOB, KYPCHHU);
5) TpyZ1OBOTO BOCITUTAHUSA:

KOMMYHI/IKaTHBHOﬁ KOMIICTCHTHOCTHU B y‘-Ie6H0-I/ICCJI€IIOBaTeHLCKOﬁ
NIeATETLHOCTH, OOIIECTBEHHO TIOJIE3HOW, TBOPYECKOM HW JPYyTUX BHIAX
JACATCIIbHOCTH,

YCTAaHOBKM Ha aKTMBHOE y4YaCTHE B PEIICHUM IPAKTUYECKUX 3a1ad COLUAIBLHOMN
HaIPaBJIEHHOCTH (B paMKaX CBOETO Kjlacca, IIKOJIbI);

MHTepeca K MPaKTUUYECKOMY U3YUEHHUI0 PO eccHil pa3iuyHOro poja, B TOM YHUCIIe
Ha OCHOBE MPUMEHEHUS MPEIMETHBIX 3HAHUN 110 XUMUH;

YBa)KEHUS K TPYLY, JIIOJIM TpyJa U pe3ysbTaTaM TPYAOBOH AESITEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MHIMBUYaTbHOM TPAEKTOPHH 00pa30BaHus,
Oynymieit mpodeccuu U peanu3alui COOCTBEHHBIX KU3HEHHBIX TJIAHOB C YYETOM
JTUYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEH K XUMUU, HHTEPECOB M MOTpeOHOCTEH
00I11eCTBa;

JIP 3

[IEHHOCTb CAMOCTOATEIbHOCTA U MHULIMATHUBBI; HATMYME MOTUBAIIMU K 00y4YEHUIO
U JIMYHOCTHOMY Pa3BUTHIO B YaCTH:
TPYIOBOI'O BOCIIUTAHMUS:

KOMMYHI/IKaTHBHOﬁ KOMIICTCHTHOCTHU B y‘-Ie6HO-I/ICCJIeIIOBaTeHLCKOﬁ
NeATeTLHOCTH, OOIIECTBEHHO TIOJE3HOW, TBOPYECKOM H JPYyTUX BHIAX
JACATCIIbHOCTH,

YCTAHOBKM Ha aKTMBHO€ y4YaCTHE B PCIICHUM IPAKTUYECKUX 3a1ad COLUAIBLHOMN
HAIpPaBJIEHHOCTH (B paMKaX CBOETO Kjacca, IIKOJIbI);

MHTEpeca K MPaKTHUYECKOMY U3Y4EHHUI0 podeccuil pa3muyHOro poja, B TOM YHUCIIE
Ha OCHOBE NPUMEHEHUS MPEIMETHBIX 3HAHUN 110 XUMUH;

YBa)KEHUS K TPYLY, JIIOJIM TpyJa U pe3ysbTaTaM TPYyAOBOH JAESITEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BHIOOpPY MHIMBUYaTbHOM TPACKTOPHH 00pa30BaHus,
Oynymieit mpodeccuu U peanu3alui COOCTBEHHBIX KU3HEHHBIX TJIAHOB C YYETOM
JUYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEH K XUMHUU, HHTEPECOB M MOTpeOHOCTEH
o0I1eCTBa;

7)LIeHHOCTH HAYYHOTO MO3HAHUS:

MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U
00LIECTBEHHON PAKTHUKHY;

MMOHUMaHUA cielMbUKN XUMHUH KaK HAyKH, OCO3HAHUsA €€ posir B HOPMUPOBAHUH




palMOHATIBFHOTO HAYYHOT'O MBIIIUIEHUS, CO3JaHUU LIEJIOCTHOTO MPEACTaBICHUs 00
OKpYXalolleM MHpe KaK O EeIUHCTBE MNPUPOAbl W YelIOBEKa, B IO3HAHUU
NPUPOIHBIX 3aKOHOMEPHOCTEH M peIIeHUH HpoOJIeM COXpPaHEHHUs MPHUPOTHOTO
paBHOBECHS;

yOSXIEHHOCTH B 0CO00¥ 3HAYMMOCTH XUMHH JIJIsi COBPEMEHHOM TMBUITH3AIIAN:

B €€ T'yMaHUCTHUYECKON HAIIPABICHHOCTH U BAXKHOW POJIM B CO3/IaHUU HOBOM Oa3bl
MaTepHabHONW KYyJbTYphl, B PELICHUU TJI00aJbHBIX MPOOJIEM YCTOWYHBOTO
Pa3BUTHS YETIOBEUYECTBA - CHIPHEBOM, SHEPTETUUECKOM, MUIIIEBOM U IKOJIOTHYECKON
0€301acHOCTH, B Pa3BUTHU MEAMLIMHBI, 00ECIIEYCHUN YCIOBUI YCIICIIHOTO TPyIa
Y DKOJIOTUYECKU KOM(POPTHON KHU3ZHU KaXkI0T0 4jieHa 00I1IecTBa;

€CTECTBEHHO-HAYYHON IPaMOTHOCTU: OHUMAaHHUS CYLTHOCTU METOJOB MO3HAHMUS,
UCIIONB3YEMBIX B €CTECTBEHHBIX HAyKaX, CIOCOOHOCTHM  HCIOJIb30BaTh
[0JTy4yaeMble 3HAHUS JJIsl aHAJIM3a U OObSICHEHHUS ABJICHUH OKpPY KalOIIero Mupa u
MPOUCXOAIINX B HEM M3MEHECHHIA, YMEHHUS JelaTh 000CHOBAHHBIC 3aKIIOUYCHUS
Ha OCHOBE HAayyHbIX ()aKTOB W HMEIONIUXCS JAaHHBIX C IEIbI0 TONYyYCHHS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSTENIBHO HCIOJIb30BATh XUMHYECKHE 3HAHMS JJI pCIICHUA
HpO6J’I€M B PCAJIbHBIX )XKU3HCHHBIX CUTYyallHuAX,

MHTepeca K MO3HAHUIO, UCCIIEI0BATEIbCKON e TEIbHOCTH;
TOTOBHOCTHU M CIIOCOOHOCTH K HETIPEPHIBHOMY 00pa30BaHUIO U cCaMO00pa30BaHUIo,
K AaKTUBHOMY TMOJYyYEHHIO HOBBIX 3HAaHMM 1O XHUMHUU B COOTBETCTBUHM C

JKN3HCHHBIMU l'IOTpe6HOCT$IMI/I;

UHTEpeCa K OCOOCHHOCTAM TpyJa B Pa3IUYHBIX cdepax MpodhecCHOHATbHON
JESTEIIbHOCTH.

JIP 4

LEJICHANPABJICHHOE PAa3BUTHE BHYTPEHHEW TMO3UIMU JIMYHOCTA HA OCHOBE
JIyXOBHO-HPaBCTBEHHBIX  LE€HHOCTeW HaponoB Poccuiickot  ®Dexepauuu,
HUCTOPUYECKUX M HAITMOHAIBHO-KYJIBTYPHBIX TPAIUIInid, HOPMUPOBAHUE CUCTEMBI
3HAYUMBIX IIEHHOCTHO-CMBICIOBBIX YCTaHOBOK, AHTUKOPPYILIMOHHOTO
MHPOBO33PEHHUSI, TPABOCO3HAHUS, HSKOJOTHUECKOW KyJIbTYPhI, CIHOCOOHOCTH
CTaBUTh LIEJIA U CTPOUTH )KM3HECHHBIE TUIAHBI B YACTH:

3) IyXOBHO-HPABCTBEHHOTO BOCIIUTAHUS: HPABCTBEHHOTO CO3HAHUS, STUYECKOTO
MMOBEJICHMUS;

CIIOCOOHOCTHU OLCHUBATL CUTYyAllUH, CBA3AHHBIC C XUMHWYCCKUMHU ABJIICHHUAMHU, U
MPUHHUMATh OCO3HAHHBIC PCIICHHA, OPUCHTHPYACH Ha MOPAJIbHO-HPABCTBCHHEBIC
HOPMbI 1 HICHHOCTH;

TrOTOBHOCTH OLIEHMBATh CBOE IIOBE/ICHUE U ITOCTYIIKH CBOMX TOBapULIEH C MO3ULIUI
HPABCTBEHHBIX M IMPaBOBBIX HOPM U € Y4YETOM OCO3HAHMS IOCJIEICTBUI
IIOCTYIIKOB;

4) hbopMupoBaHUs KYJIbTYPhI 310POBbS:

MMOHMMAaHUS LICHHOCTEH 3710pOBOro 1 0€301acHOro oopasa )KU3HU, HEOOXOAUMOCTH
OTBETCTBEHHOTO OTHOILICHHUS K COOCTBEHHOMY (PU3MUYECKOMY U NCHUXHYECKOMY
3JI0POBBIO;




coOmomeHnsi TpaBui OE30MacHOTO OOpalleHHus C BeIeCTBaMH B  OBITY,
IIOBCEIHEBHOM KU3HHU, B TPYIOBOH JACATEIBHOCTH;

MMOHMMAHUS [IEHHOCTH MPAaBWJI WHIWBUIYaILHOTO M KOJJIEKTUBHOTO 0€3011aCHOTO
MOBEJICHUS B CUTYAITUAX, YTPOXKAIOIINX 3JOPOBbIO M JKU3HU JIFOCH;

OCO3HAHUSA TMOCHEACTBUM W HENpUATUS BPEIHBIX MPUBBIYEK (yHOTpeOIeHUs
QJIKOTOJIsl, HAPKOTUKOB, KypeHHs);
6) PKOJIOTUYECKOTO BOCITUTAHUSL:

HKOJIOTMYECKH LEeIecO00pa3HOro OTHOLIEHHS K TNPUPOJE KaK HCTOYHUKY
CYIIECTBOBaHUS KU3HU HA 3eMJIE;

NOHUMaHHUA TJIO0AJIBHOTO XapakTepa OSKOJOTHYECKHX Npo0ieM, BIMSAHUA
HKOHOMHYECKHUX ITPOLIECCOB HA COCTOSHUE IPUPOIHON U COLIMAIILHOU CPENBI;

OCO3HaHUA HGO6X0}II/IMOCTI/I HUCIIOJIB30BaHUA JIOCTI/I)KGHI/Iﬁ XUMHU IJId pEIICHUSA
BOITPOCOB pallMOHAJILHOT'O IPUPOAOIIOJIE30BaAHUSA

AKTUBHOI'O HCTIpUATUA HeﬁCTBHﬁ, MPUHOCAIIINX BPCO 0pr>1<aromeﬁ HpHpO,Z[HOfI
cpeac, yMCHUA MPOTrHO3UPOBATH He6J'IaFOHpI/I$ITHI)Ie OKOJOTHYCCKHEC ITOCJIICACTBUA
MNpECANPpUHUMACMBIX HeﬁCTBHfI U IpCAOTBpallaTh HUX;

HAJIMYMSA PA3BUTOTO 3KOJIOTMYECKOTO MBIIUIEHHS, HKOJOTHUECKOW KYJbTYpHI,
OIlbITa ACATCIIBHOCTHU IKOJIIOTHIECKOM HaIpaBJICHHOCTH, YMCEHUA
PYKOBOJICTBOBATHCSI UMHU B IO3HABaTEIbHON, KOMMYHHUKAaTUBHON M COLIMAIbHOM
IMPAKTHUKE, CIOCOOHOCTH U YMCHHUSA AKTUBHO IIPOTHBOCTOATH HACOJIOTUH
xemopoouu;

MeranpeameTHble pe3yabTaThl

yHI/IBCpCS.HLHBIG qu6HI>I€ IIO3HABATCJIBHBIC ,Z[CﬁCTBI/IS[. bazoBrie 1ornueckue ,Z[eﬁCTBPIH

CaMOCTOATENIBHO (hOpPMYyIIUpPOBaTh U AKTYaJU3UPOBATh MPOOJIEMY, BCECTOPOHHE

VYV 1 €€ paccMaTpuBaTh;

YVII 2 ONPEENATH LN ACITEIBHOCTH 3a]aBast HapaMeTPbl U KPUTEPUH UX JOCTHKECHHUS,
COOTHOCHUTB PE3YJIbTaThl ACSITEIBHOCTH C IIOCTABICHHBIMU LIEIISIMU;

YVIIA 3 Hcnonp30BaTh NpU OCBOCHHWU 3HAHUN TNPUEMBl JIOTUYECKOIO MBIIUICHUS —
BBIIETISITh XapaKTEepHbIE MPHU3HAKU TOHSATHI M yCTaHaBIUBATh B3aHMOCBS3b,
UCTIOJIb30BaTh COOTBETCTBYIOLINE MOHATUS /Uil OOBSICHEHUS OTAEIbHBIX (PAKTOB
U SBJICHUM.

YVIIA 4 BpiOupats OCHOBaHUS W KPUTEPUU IS KIACCU(PHUKAIIMU BEIIECTB U XUMHYECKUX
peaKkuum.

YVIIA S VYcraHaBnmMBaTh — NPUYHMHHO-CIEACTBEHHBIE  CBA3M  MEXKIAYy  U3y4aeMbIMHU

SABJICHUAMMU.




VYT 6

CTpouTh JIOTHYECKUE 3aKII0YeHUS (MHAYKTUBHBIC, IETyKTUBHbIE, IO AaHAJIOTHUH )
BBIABIAT 3aKOHOMEPHOCTH M NPOTHUBOPEUMS] B PACCMATPUBAEMBI SIBICHUSX,
(GbOpMyJIMPOBATH BEIBOJIBI M 3AKTFOUCHUS.

VYL 7

[IpumeHsTh B mIpoLEcCE NMO3HAHMSI, MCIOJIb3YyEMbIE B XUMHUHM CHUMBOJIUYECKUE
(3HaKOBBIE) MOJIENH, TPEOOPA30BBIBATH MOJIEIbHbBIE MPEACTABICHUSI- XUMHUUECKHIA
3HaK (CHMBOJ) OJJIEMEHTa, XUMHYecKass (opMyia, ypaBHEHHE XHUMHYECKOU
peakiuuu — MpU PElIeHUH Y4eOHBIX MMO3HABATEIbHBIX M IMPAKTUYECKHX 3ajady,
MPUMEHSTh Ha3BaHHbIE MOJICIbHBIC MTPEACTABICHUS /1715l BBISIBJICHUS XapaKTEPHBIX
MIPU3HAKOB U3y4Ya€MbIX BEIECTB U XUMUYECKUX PEAKIIUN.

VYHuBepcanbHbIe y4eOHBIC TIO3HABATEIbHBIC NEHCTBHUA. ba3oBble HCCIEMOBATEIBCKUE
JIEUCTBHS:

YVIIA 8

Bnanerp oCHOBaMM METOJOB HAy4YHOIO II03HAHUS BELIECTB M XUMHUYECKUX
peaKuuii;

VYVYIIZL9

q)OpMYJII/IPOBaTI) OejIn 1 3aJa4u UCCIICA0OBaHMsA, MCIIOJIb30BAaTh IOCTABJICHHBIC U
CaMOCTOATCIBHO C(bOpMy.]'II/IpOBaHHBIe BOIIPOCBI B KA4YECTBEC MUHCTPYMCHTA
IIO3HAHUSA U OCHOBBI JIJIsA q)OpMI/IPOBaHI/ISI TUIIOTE3bI IO IMMPOBCPKE MPABUIBHOCTH
BBICKAa3bIBACMBbIX CY)KHCHHﬁ;

VVYIIZ 10

Branerp HaBBIKAMH  CaMOCTOSITENBHOTO  IUIAHUPOBAHMS W IPOBEICHUS
YYEHUYECKUX IKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHsI HAOIIOIaTh 332 XOJIOM
IpoLecca, CaMOCTOATENIFHO MPOTHO3UPOBATh €ro pe3yibraT. PopMyIupoBaTh
0000mIeHNsT W BBIBOABI ~ OTHOCHUTEIIBHO  JOCTOBEPHOCTH  pE3yJIbTaTOB
UCCIIEJOBAaHMS, COCTABIATH OOOCHOBAHHBIN OTUYET O MPOJICIaHHON paboTe;

VYT 11

[IpuoOperaTy  ONBIT  YYEHMUYECKOHM  MCCIEAOBATENbCKOM U MPOEKTHOMN
JeSTEIbHOCTH, MPOSIBIATh CIIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIbHOMY
IIOMCKY METOJAOB peLICHUs IPAaKTHYECKUX 3a7ad, NPUMEHEHHUIO DPA3IUYHBIX
METOJIOB IIO3HAHHS;

YHuBepcanbHBIC yUeOHBIC ITO3HaBaTeNbHEIC nelicTBU PaboTa ¢ nHpOpMmarmeit

YVIIA 12

OpHeHTUPOBATHCS B PA3IUYHBIX UCTOYHUKAX HHPOPMAINH (HayIHO-TIOMYIIpHAas
JIUTEepaTypa XHMHYECKOTO COACp)KaHUS, CIPABOYHBIE IOCOOHS, PECYpCHI
WutepHera), aHanmu3upoBaThb HMHGPOPMAIUIO pa3IUYHBIX BHIAOB U  (Qopm
IIpEJICTaBICHMUSI, KPUTHYECKH OLICHUBATh eé JIOCTOBEPHOCTh U
HENPOTUBOPEUHBOCTH;

VI 13

dopMyIUpOBaTh 3aPOCHl U MPUMEHSTH Pa3IMUHbIE METO/IbI IPH [TOKCKE U 0TOOpE
uHpOpMaLMK, HEOOXOAUMON IS BBIIOJIHEHUS YUEOHBIX 3a7au ONpeesEéHHOrO

VVIIJ 14

[TpuoOperaTs  ONBIT WCHOJB30BAHUSA  HH(DOPMAITMOHHO-KOMMYHHKATHBHBIX
TEXHOJIOTHI U Pa3IMYHBIX IOUCKOBBIX CUCTEM;

VVIII 15

CamocToATeNbHO BBIOMPATh ONTUMAIBbHYIO (POpMY MpeacTaBIeHUS HHPOPMALUU
(cxemsl, TpaduKu, TUarpaMMBbl, TAOIUIIbI, PUCYHKH U APYTHE)

VI 16

Mcnonb30BaTh HAy4YHBIN S3bIK B KaU€CTBE CPEACTBA NpU paboTe ¢ XUMHUYECKOU
nH(popMaIen: MPUMEHITh MEXIpPEeIMETHbIE ((PU3MYECKHEe W MaTeMaTHYECKHE)
3HaK{ ¥ CUMBOJIBL, (OpMYJIbI, a00peBHATypbl, HOMEHKIATYPY;




VYT 17

Hcnonns30BaTh n HpeO6paSOBBIBaTB 3HaKOBO-CHUMBOJIMYCCKHUEC cpeacTBa
HarJsiAHOCTH.

YHuBepcalbHbIE KOMMYHHUKATUBHBIE JEHCTBUS

VKT 1

3amaBaTh BONPOCHI MO CYIIECTBY OOCYKIaeMOW TEMBbI B XOJ€ TUANOra U \WJIU
JMCKYCCUH, BBICKAa3blBaTh HICH, (OPMYJIHPOBATH CBOU  MPEHIOKCHHS
OTHOCUTCIIBHO BBITIOJTHCHUA HpeI[HO)I(eHHOﬁ 3aJda4u,

VK2

BeicTynaTte ¢ mpe3eHTanmyed pe3yiapTaTOB IO3HABATEIbHOM JEATEIBbHOCTH,
IIOJ[yYEHHBIX CaMOCTOSITEJIBHO WJIM COBMECTHO CO CBEPCTHUKAMH IIPU
BBIIIOJTHEHUM ~ XMMHUYECKOIO0  SKCIIEPUMEHTAa IpaKTUYeCKoW paboThl IO
HCCIIEIOBAaHHUIO CBOIMCTB M3ydaeMbIX BEILIECTB, Pealu3aluu y4eOHOro MpoeKTa U
(dbopMyIHpOBaTh BBIBOJBI IO pe3yJbTaTaM IPOBEIEHHBIX HCCIEIOBAHUNA MyTEM
COIJIACOBAHUS MO3ULUI B X0/ 00CYKIeHNs U 0OMEHAa MHEHUSIMH.

YHUBEpCAIBHBIE PETYJIATUBHBIEC 1EHCTBUS

VP 1

CaMOCTOSITeNIbHO TUIAHUPOBAaTh W OCYHIECTBIISATH CBOKO  IMTO3HABATEIbHYIO
JeATeJIbHOCTh, OIpeAessist e€ Lenu M 3aJaud, KOHTPOJIMPOBATh M IO Mepe
HEOOXOAMMOCTH KOPPEKTUPOBATh Tpe/UlaraeMblil alrOpuTM JIEHCTBHH TpH
BBIMIOJIHEHUH YYEOHBIX M HCCIEOBATENbCKUX 3a/ad, BBIOMpaTh Hamboiee
3 QeKTUBHBII COCOO WX PpEIICHHS C YYETOM TOJNYYCHHS HOBBIX 3HAHHH O
BEIIECTBAX U XUMUUECKUX PEAKIIHAX;

VP2

OcymiecTBIsTh CAMOKOHTPOJIb CBOEH JESITEIIbHOCTH HAa OCHOBE caMoaHallu3a U
CaMOOIEHKH.

[IpenMeTHbIE pe3ynbTaThl

IIpenMeTHbIe pe3ybTaThl OCBOEHUA Kypcea "Opranndeckast xumus'"

I1P 1

c(OPMHUPOBAHHOCTD MPEJICTABJICHUI: O MECTEC M 3HAYCHUU OPTaHUYCCKON XHUMHU
B CHCTEME €CTCCTBCHHBIX HAyK U €€ POJIU B 00ECIICUCHUH YCTOWYUBOTO Pa3BUTHS
YeJIOBEYECTBA B PEIICHUH MTPOOIIEM IKOIOTHIECKON, SHEPTETHYSCKON U TIHIICBOU
0€30MMacHOCTH, B Pa3BUTUU MEIUIIMHBI, CO3/JIaHUM HOBBIX MaTEpUAIOB, HOBBIX
WCTOYHUKOB JHEPIHH, B 00ECIEUYCHUH PAIMOHAIBHOTO TPUPOIOTIOIB30BaHUS, B
(GOpMUPOBAHUM MHPOBO33PEHHUS ¥ OOIICH KyJIbTYphl UEJIOBEKa, a TaKKe
HKOJIOTHYECKH 0OOOCHOBAHHOTO OTHOIIIEHHSI K CBOEMY 37I0POBBIO U IIPUPOTHOM

Cpee;




[P 2

BJIQJICHUE CUCTEMON XUMHYECKUX 3HAHHM, KOTOpask BKIFOYACT:
OCHOBOTIOJIAraoIIUe MOHATHS - XUMHUCCKHUU 3JIEMEHT, aTOM, SJIPO M 3JICKTPOHHAS
oboyouka aroma, s-, p-, d-aTOMHBIE OpOWTAIM, OCHOBHOE M BO30YXKIEHHOE
COCTOSIHUSI aTOMa, THUOpPUAM3AlUs AaTOMHBIX OpOuTaneil, WOH, MOJICKYJIa,
BaJICHTHOCTb, DJICKTPOOTPHIIATEIIHFHOCTh, CTETICHh OKUCIICHHUS, XUAMUIECKAasl CBSI3b,
MOJIb, MOJISIpHAsl ~ Macca, MOJSIpHBIA ~ 00BEM,  YIJICPOIHBIA  CKEJIET,
GbyHKIMOHAIBHAS TPYyINa, pajuKal, CTPYKTypHbIe GopMmybl (pa3BEpHYTHIE,
COKpaIllEHHbIE, CKEIICTHBIC), W30MEpHUS CTPYKTYpHas W MPOCTPAHCTBEHHAs
(reomerpuveckas), H30MEpbl, TOMOJIOTHYCCKHIA PSIJI, TOMOJIOTH, YTJIEBOAOPOIBI,
KHCJIOPOJI- M a30TCOEpIKAINe OPraHUnISCKUE COCIUHEHHUS, MOHOMEP, MOJIUMED,
CTPYKTYPHOE 3BE€HO, BEHICOKOMOJICKYJISIPHBIC COCTMHCHUS;

TEOpHUH, 3aKOHBI (rmepuoauueckuii 3akoH J[.M. MenaeneeBa, TEOpHUS CTPOCHHMS
opraHnueckux BemecTB A.M. ByTiiepoBa, 3aKOH COXpaHEHHUS MacChl BEIIECTB,
3aKOH COXPaHEHHUS M TPEBPAIICHUS SHEPTHMH TPU XUMHUYECKUX PEaKIHsX),
3aKOHOMEPHOCTH, CHMBOJUYECKUN SI3BIK XUMHUH, MHPOBO33PEHUECKUE 3HAHUA,
JISKANME B OCHOBE TMOHUMAHUS MPUYMHHOCTH W CHCTEMHOCTH XHMHYECKUX
SIBIICHHI;

MPEJICTABICHUS O MEXaHU3Max XMMHUYCCKHX PEaKIUil, TePMOJUHAMUYCCKUX M
KUHETHUYECKUX 3aKOHOMEPHOCTSIX MX MPOTEKAHUsS, O B3aUMHOM BJIHSIHUHA aTOMOB
W TPyNI aTOMOB B MOJIEKyJNax (MHIYKTUBHBIM W ME30MEPHBIH 3(PQPEKTHI,
opuenTtantsl | u Il poga);

(bakToJIOrMYeCKUe CBEJACHHS O CBOWMCTBAX, COCTAaBE, MOJIyYCHHH W 0€30MacHOM
WCTIOIb30BAHUU BAKHCHUIITMX OPraHUYECKUX BEIICCTB B OBITY M MPAKTUYCCKOM
JICATCIIBHOCTH ~ YeJioBeKa, OOMMX HAyYHbIX MPHHIMIAX  XHMHYECKOTO
MIPOM3BOJICTBA (HA TPUMEPE TPOU3BOACTBA METAHOJIA, ITIEPEPAOOTKU HEPTH);
c(OPMHUPOBAHHOCTh YMEHHUH: BBISBJIATH XapaKTepHbIC MPHU3HAKUA IOHITHIA,
YCTaHABJIMBATh UX B3aUMOCBS3b, UCIIOJIH30BATh COOTBETCTBYIOIINE MTOHATHUS TIPU
OIMMCAaHUU COCTaBa, CTPOCHHS U CBOMCTB OPraHUYECKUX COCIMHEHUI;

IP 3

c(hOpPMHUPOBAHHOCTh YMEHUM:

HCIOJIb30BATh XUMHUYCCKYIO CHUMBOJIMKY JIsI COCTABJICHHUA MOJICKYJIAPHBIX U
CTPYKTYPHBIX  (pa3BEPHYTBHIX, COKpAIIEHHBIX M  CKEJIETHBIX)  (opmys
OpPraHUYECKUX BEILECTB;

COCTABJIATh YPABHEHUSI XUMUUECKUX PEAKIIMIA U PACKPBIBATh UX CYITHOCTH:
OKHCJIINTCIBbHO-BOCCTAHOBHUTCIBbHBIX peaKI_[I/Iﬁ mocpcaACTBOM COCTAaBJICHUA
AJIEKTPOHHOTO OallaHca JTUX peakiuii, peakuii HOHHOrO OOMeHa WyTEM
COCTAaBJICHUA UX IIOJIHBIX U COKpaH_IéHHBIX HNOHHBIX ypaBHeHHﬁ;

W3TOTaBJIMBATh MOJETH MOJICKYJl OPTaHHYECKUX BEIIECTB /ISl MILUTIOCTPALIUU HX
XUMHYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHUS;

I1P 4

c(OpPMUPOBAHHOCTh YMEHHUW: YCTAaHABIMUBATH MPUHAMICKHOCTh HW3YYCHHBIX
OpraHMYEeCKUX BEUIECTB II0 HMX COCTaBy M CTPOCHUIO K OINPEACIEHHOMY
KJIACCy/TpyIllie COCAWHCHMIA, JaBaTh WM HAa3BaHHs 10 CHCTEMAaTHYECKON
Homenknarype (IUPAC) u npuBOIUTh TpUBHAIBHBIC HA3BaHMS TSI OTIIEIBHBIX
IIPEICTaBUTENIEH OPraHNYECKUX BELIECTB (3TUJIEH, allETUIIEH, TOJIYOJ, INIMLIEPHH,
ATUJICHTIIUKOIb, (GeHolN, (opMmanpierus, aneTaablerul, aneToH, MypaBbHHAs
KHCJI0Ta, YKCYCHAsl KUCJI0Ta, CTEApUHOBAs, OJIEMHOBAs, NAJIbMUTUHOBAS KUCIIOTHI,
TIIMIWH, aJaHuH, MaJIbT03a, (PpyKTO3a, aHWINH, TUBUHUJI, U30IIPEH, XJIOPOIIPEH,
CTHPOJI U ApYyTHUE);

IIP 5

c(hOpPMHUPOBAHHOCTH YMEHHUS ONIPEICTIATH BUJ XUMHUUECKOMN CBSI3U B OPraHUIECKUX
COeTMHEHMX (KOBAJICHTHAs U MOHHAs CBSA3b, O- U 5-CBS3b, BOAOPOIHAS CBS3b);




IIP 6

C(OPMHPOBAHHOCTH YMEHHUsSI TNPHUMEHATh TOJOXKEHUS TEOPUU CTPOCHUS
opranudeckux BemniectB A.M. byTieposa /ist 00bsICHEHNS 3aBUCHMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOCHHS;

[P 7

c(OpMUPOBAHHOCTh YMEHHUN XapaKTEpU30BaTh COCTaB, CTpOEHUE, (PU3NUECKUE U
XUMHUYECKHE CBOWCTBA THUIMYHBIX IPEICTABUTENEH PA3NUUYHBIX KIACCOB
OPraHWYEeCKUX BEIIECTB: QJIKAaHOB, IWKIOAJIKAHOB, aJKEHOB, aJKaJNCHOB,
QJIKMHOB, apOMaTUYECKUX YIJIEBOJOPOAOB, CIUPTOB, albJIETHI0B, KETOHOB,
KapOOHOBBIX KUCJIOT, MPOCTHIX U CIOXKHBIX 3(PUPOB, )KUPOB, HUTPOCOECTUHEHUH U
aMMHOB, aMMHOKHCIIOT, OCJIKOB, YIJIEBOAOB (MOHO-, IHM- W TOJIMCaXapuIoB),
WUTIOCTPUPOBAaTh ~ T'€HETUYECKYI0  CBS3b  MEXJAYy HHUMHU  YPaBHEHUSMHU
COOTBETCTBYIOIIUX XUMHUYECKUX PEAKLUUN C HCIOJIB30BAHUEM CTPYKTYPHBIX

bopmyu,

I1P 8

c(OpMUPOBAHHOCTh YMEHUS MOJITBEPKIaTh HA KOHKPETHBIX MIPUMeEpax XapakTep
3aBUCUMOCTH PEAKIMOHHOW CHOCOOHOCTH OpPraHMYeCKHMX COEIMHEHUH OT
KpaTHOCTH U TUIIA KOBAJIEHTHOM CBSA3H (a- U A-CBSA3H), B3aUMHOI0 BIIUSHUS aTOMOB
Y TPYII aTOMOB B MOJIEKYJIax;

1P 9

C(bOpMI/IpOBaHHOCTB YMCHUA XapPaKTCPU30BATH HMCTOYHUKHU YIJICBOAOPOJIHOIO
Ceipbst (He(Th, TPUPOIHBIM Ta3, yrojb), CIOCOOBI €ro NepepadoTKh U
MPAKTUYECKOE IPUMEHEHHUE TPOJTYKTOB MepepadboTKy;

ITP 10

chOPMUPOBAHHOCTh BIIAJICHUS CUCTEMOW 3HAHUW O €CTECTBEHHO-HAYyYHBIX
METOJIaX MO3HAaHUs - HAOMI0IEHUH, U3MEPEHUH, MOJICIIMPOBAHNUHU, SKCIIEPUMEHTE
(pealbHOM U MBICIICHHOM) U YMEHHSI IPUMEHSTh 3TH 3HAHUS,

ITP 11

c(OPMUPOBAHHOCTh YMEHUS MPUMEHSTH OCHOBHBIE OMEPAIMH MBICIUTEIHLHON
JEeSITeTbHOCTH - aHAIW3 M CHHTE3, CpaBHEHHE, 0000IIeHHe, CHCTeMaTH3aIUIO,
BBISIBIICHUE NIPUYUHHO-CIIECTBEHHBIX CBS3EU - ISl U3yUYEHHsI CBOMCTB BELIECTB
Y XMMHYECKUX PEAKIIUN;

ITP 12

C(bOpMHpOBaHHOCTL YMeHHﬁZ BBIIBJIATHL B3aMMOCBSI3b XMMHYECKHX 3HAHHH C
MOHATHUAMU U NPCACTABJICHUAMU APYTUX €CTCCTBCHHO-HAYYHBIX NPCAMETOB IJIA
0oyiee OCO3HAHHOTO TNOHUMAaHUS CYHIHOCTH MAaTCPUAIIBHOTO CIAWMHCTBA MHUDPA,
HUCIIOJB30BaTh CUCTCMHBIC 3HAHUA I10 OpF&HH'—IGCKOIﬁ XUMHU OJIA OOBSICHEHHS U
IMPOrHO3UPOBAHHUA HBHeHHﬁ, HMCIOIIUX C€CTCCTBCHHO-HAYUHYIO IIPUPOAY,;

ITP 13

c(OpMUPOBAHHOCTh YMEHUM: MPOBOJUTH PACUETHI 0 XUMUUECKUM (opMyJiaM U
YPaBHEHUSAM XHMHUYECKUX PEAKLUUN C HUCIOJIb30BaHUEM (U3NYECKUX BEITHMUUH
(Macca, 00BEM Ta30B, KOJMYECTBO BEIIECTBA), XapaKTEPHU3YIOIIHUX BEIIECTBA C
KOJINYECTBEHHON CTOPOHBI: Pacu&Thl MO HAXOXKICHUIO XUMHUYECKOH (OpMyIIbI
BCIICCTBA IO U3BECTHBIM MACCOBBIM JOJAM XUMUUYCCKHUX 3JICMCHTOB, ITPOAYKTaAM
CrOpaHMsl, INIOTHOCTH I'a3000pa3HbIX BEIIECTB;

I1P 14

c(OpPMUPOBAHHOCTh YMEHHI: MPOTHO3UPOBATh, aHAIM3UPOBATh U OIICHUBATH C
NO3ULIMKA  JKOJOrMYecKod  Oe30MacHOCTH  TOCIEACTBUS ~ OBITOBOW M
MIPOU3BOJICTBEHHON JEATEIHPHOCTH YEJOBEKA, CBSI3aHHOW C TMepepaboTKoM
BELIECTB, HCIOJIb30BaTh IIOJIyYEHHbIE 3HAaHUS Il HPHUHATHS T'PaMOTHBIX
pelieHnit mpo6sieM B CUTYalUsAX, CBSI3aHHBIX C XUMUEH;




ITP 15

c(OPMHPOBAHHOCTh YMEHHI: CaMOCTOATENBHO IUIAHUPOBAaTh M  MPOBOJIUTH
XUMHUYECKUN HKCIEPUMEHT (TOJy4YeHHEe M H3YYEHHE CBOICTB OPraHUYecKUX
BEILIECTB, KA4YECTBEHHBIC PEAKLUUU YIVIEBOJOPOJAOB pPA3IUYHBIX KJIACCOB H
KHCIIOPOJCOACPKAIIUX OPraHUYECKUX BEIIECTB, PEIICHUE HKCIEPUMEHTAIbHBIX
3ajad MO PaCIO3HABAHMIO OPTraHMYECKUX BELIECTB) C COOJIIOJICHHEM IPaBHI
Oe3omacHOro oOpaleHus ¢ BellecTBaMH U J1a0OpaTOPHBIM 00OPYIOBAHHUEM,
(dbopMyIHpOBaTh IETb HWCCIEIOBAHUS, NPEICTABIATh B Pa3IUYHON (dopme
pe3yabTaThl SKCIEPUMEHTA, AHAJIU3UPOBATh U OLIEHUBATh UX JOCTOBEPHOCTH;

ITP 16

c(OPMHPOBAHHOCTH YMEHHIA:

COONIOIaTh TIpaBHJIA DKOJIOTHYECKH LENecCOO0pa3HOro MOBEACHUS B OBITY H
TPYIOBOH JEATEIBHOCTH B LENIAX COXPAHCHUS CBOETO 3[I0POBBS, OKPY)KarOIIeH
HOPUPOIHON CPEIbl U TOCTHIKEHHS €€ YCTOMINBOTO Pa3BUTHS,

OCO3HaBaTh OMACHOCTh TOKCHYECKOTO [CHWCTBHS Ha JKHBBIC OPTraHU3MBI
onpee€HHBIX OPraHUYEeCKUX BEIECTB, IOHUMast cMbIca mokaszarens [1JIK;
AHAJIM3UPOBATh IE1eCO00Pa3HOCTh MPUMECHEHHS OPraHUYeCKUX BEIICCTB B
HPOMBIIUICHHOCTH U B OBITY C TOYKHU 3PEHHUSI COOTHOIICHHST PUCK-TI0JTB3a;

ITP 17

cOpPMUPOBAHHOCTh YMEHHUH: OCYIIECTBISATh ICJICHANIPABICHHBIN  TOUCK
XUMHUYECKON HH(GOpMalMU B Pa3lWYHBIX HCTOYHHKAX (HaydyHas M Y4yeOHO-
HaydHasl JIMTEpaTypa, cpeAcTBa MaccoBoi mH(opMmarmu, MHaTepHET U Apyrue),
KPUTHYECKH aHAM3UPOBATh XUMUYECKYI0 HH(OpMaIHIo, nepepadaTeiBaTh €€ U
UCIIOJIb30BaTh B COOTBETCTBUU C ITOCTABIICHHOW YIeOHOM 3a/1a4eii.

[IpenmeTHbIe pe3yabTaThl OCBOCHHS Kypca "O01mas 1 HeopraHudeckas XuMus'"

ITP 18

c(hOpMUPOBAHHOCTb MPEACTABICHUI:

0 MaTepuaIbHOM €IMHCTBE MUPA, 3AKOHOMEPHOCTSIX U MO3HABAEMOCTH SIBJICHUMN
MPUPOJIbI, O MECTE U 3HAUEHUU XMMHH B CUCTEME €CTECTBEHHBIX HAYK U €€ posn
B 00€CleYeHNH yCTONYMBOIO PAa3BUTHS, B PEHICHHH MPOOJIEM SKOJIOTHYECKOM,
SHEPreTUUECKON U MUILEBON 0€30IacHOCTH, B Pa3BUTHH MEAUIIMHBI, CO3AaHUU
HOBBIX MaTepUalOB, HOBBIX HCTOYHUKOB DJHEPruu, B oOecleYeHUH
paloOHAIBHOIO MPUPOJOINOIb30BaHMS, B (OPMHUPOBAHUU MHUPOBO33PEHUS U
o0IIel KyJIbTyphl YETIOBEKA, a TAKXKE IKOJIOTUIECKH 000OCHOBAHHOTO OTHOIICHHUS
K CBOEMY 3/I0POBbIO U IIPUPOJIHOIL cpejie;

ITP 19

cOPMUPOBAHHOCTh BJIQJICHUS CHUCTEMOW XUMHUYECKUX 3HAHWHA, KOTOpas
BKJIIOYAET: OCHOBOIIOJIAraloliue MOHATUS - XMUMHUYECKUM AJIEMEHT, aToM, SIJPO
aToMa, U30TOIbI, COCTOSTHUSL aToMa, TMOpUAM3aIMs aTOMHBIX OpOWTajeH, HOH,
MOJIEKYJIa, BAJEHTHOCTb, JJIEKTPOOTPULIATENIBHOCTh, CTENEHb OKHUCJICHUS,
XUMUYECKass CBs3b (KOBaJIGHTHAs, WOHHAs, METaJUIMYECKas, BOJOpPOIHAs),
KPUCTAUIMYECKAsA pEIIETKa, XUMHYECKas PpEeaKIius, pacTBOP, 3JIECKTPOJIMUTHI,
HE3JICKTPOJIUTBI, JJIEKTPOJIUTUYECKAsT AUCCOLMALMS, CTEIECHb IMCCOLMALINH,
BOJIOPOJHBIA IIOKa3aTelb, OKHCIHMTENIb, BOCCTAHOBUTEIb, TEIUIOBOM 3(]dekT
XUMHYECKOM  peakUuH, CKOPOCTb XUMHYECKOM pEAKUUH, XHUMHUYECKOE
paBHOBECHE;

I1P 20

TEOPUU MU 3aKOHBI (TEOPHsI IEKTPOJUTUUYECKON IHUCCOLMALNU, EPUOINIECKUI
3akoH /.M. Menzaeneena, 3aKOH COXpaHEHHUSI MACChl BELIECTB, 3aKOH COXPAHEHUS
A IIPEBpalllcHUus DHEPIUU IpH XHUMUYECKMX pPEAKLUAX, 3aKOH IIOCTOSHCTBA
COCTaBa BEILIECTB, 3aKOH IEUCTBYIOIINX MAcC), 3aKOHOMEPHOCTH, CHMBOJINYECKHA
A3BIK XHMHUHU, MHUPOBO33PCHUYCCKUC 3HAHUA, JIC)KAIIUMC B OCHOBC IMOHUMAHHUA
INPUYUHHOCTY U CHCTEMHOCTH  XHMHUYECKHX  SIBJICHMH; COBPEMEHHBIE
NpEaACTaBJICHUA O CTPOCHUH BCHICCTBA HA ATOMHOM, HOHHO-MOJICKYJIAPHOM H
HAJMOJIEKYJIIPHOM YPOBHSIX;




ITP 21

NpEACTAaBJICHUA O MCXAaHU3MAX XHUMHUUCCKHUX peaKHHﬁ, TCPMOANHAMHUYCCKUX U
KHHCTHYCCKUX 3aKOHOMEPHOCTAX HMX MNPOTEKAHHA, O XUMHUYCCKOM PABHOBCCHH,
pacTBOpax U JUCIICPCHBIX CUCTECMAX;

I1P 22

(baKTOJIOrMUECKUE CBEJEHUS O CBOWCTBAX, COCTABE, MOIYYEHUH U OE30IMacHOM
HCIOJIb30BaHUHU BAKHEHIINX HEOPraHUUECKUX BELIECTB B ObITY U MPAKTUYECKON
JESATEeIbHOCTH  4YEJOBEKa, OOMMX HAay4YHbIX MPUHIMIAX  XMMHUYECKOIO
IIPOU3BOJICTBA;

I1P 23

cOPMUPOBAHHOCTh YMEHUH: BBISIBIATH XapaKTepHbIE MPHU3HAKUA TOHITHIA,
YCTaHABJIMBATh UX B3aUMOCBSI3b, UCIOJIb30BATh COOTBETCTBYIOIINE MMOHATHS TIPU
OMKCAaHWUU HEOPTAaHWYECKUX BEIECTB M UX MPEBPAIICHUI;

I1P 24

c(OPMUPOBAHHOCTh YMEHHUS HCIONb30BaTh XUMHYECKYIO CHUMBOJIUKY JJIs
coctaBieHus: (OpMyJT BEUIECTB M YPaBHEHUH XMMHUYECKHX PEaKIIHH,
cuctematuyeckyto HomeHknatypy (IUPAC) wu TpuBHaibHBIE Ha3BaHUS
OTJEJIbHBIX BELIECTB;

ITP 25

C(pOpMI/IpOBaHHOCTL YMCHUA OHNPCACIATL BAJICHTHOCTb H CTCICHL OKHCIICHHUA
XHUMHWYCCKUX JJICMCHTOB B COCIMHCHHUAX, BU XHMHYSCKOM CBSI3H (KOBaJ'IeHTHaSI,
HOHHAas, MCTAJJINYCCKasd, BOI[OpO,[[HaH), THII KpHCTaHHH‘{CCKOﬁ peH_IéTKI/I
KOHKPETHOTI'O BEIICCTBA,

ITP 26

c(OPMHUPOBAHHOCTh YMEHHUSI OOBSACHATH 3aBUCUMOCTH CBOWCTB BELIECTB OT BUIA
XUMHUYECKON CBS3U U THUIA KPUCTAUIMYECKOW PEMIETKH, OOMEHHBIA U JOHOPHO-
aKIENTOPHBIA MEXaHNU3Mbl 00pPa30BaHUs KOBAJCHTHOW CBSI3H;

I1P 27

c(OPMHUPOBAHHOCTH YMEHHIA:

KJIacCU(UIIMPOBATh: HEOPraHUYECKUE BEIIECTBA MO HMX COCTaBY, XUMHUYECKHE
peakIMy MO Pa3IUYHBIM IPU3HAKaM (YUCIY U COCTAaBY pearupyroluX BEIIECTB,
TerioBoMy 3((}eKTy peakiuu, U3MEHEHUIO CTENEeHEH OKUCIEHMs 3JIEMEHTOB,
00paTUMOCTH, YYaCTHIO KaTalu3aTopa 1 JpyTrue);

CaMOCTOSITENIbHO BBIOMpAaTh OCHOBaHHUS M KpPUTEpUU i Kiaccu(UKaluu
M3Yy4aeMbIX BELECTB M XUMUYECKUX PEAKIIUL;

ITP 28

c(hOpMHUPOBAHHOCTh YMEHHS PACKPBIBATh CMBICI Mepuogndeckoro 3akona J[.U.
MenzeneeBa U JEMOHCTPUPOBATh €r0 CUCTEMATH3UPYIOUIYI0, OOBSICHUTEIHHYIO
Y TIPOTHOCTHUYECKYIO (DYHKIINH;

ITP 29

c(OPMHUPOBAHHOCTh YMEHUIA:

XapaKTEPU30BaTh JJIEKTPOHHOE CTPOCHUE AaTOMOB M HMOHOB XHMHYECKHX
JJIEMEHTOB IE€pBOro-4eTBEPTOro mnepuonos llepuonmyeckon cucremsr JI.1.
Menpeneesa, UCNOIb3Ys MOHATUS "PHEpPreTUYECKUEe YPOBHU", "dHEpPreTu4ecKue
nonypoBHu", "s-, p-, d-aromnHble opOutamu", "OCHOBHOE M BO30YKIEHHOE
SHEPreTHYECKUe COCTOSTHUS aToMa';

OOBSICHATh 3aKOHOMEPHOCTU U3MEHEHHUsI CBOMCTB XMMUYECKHX 3JIEMEHTOB M UX
COeIMHEHM 1o nepuoxam u rpynnam Ilepmoanueckoit cucremsr JI.M.
MeHeneeBa, BAJIGHTHBIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOEHUS
WX DJIEKTPOHHBIX 000JI0YEK;

c(OPMHPOBAHHOCTh YMEHUI: XapaKTepHU30BaTh (OMUCHIBATH) OOIINE XUMHUYECKUE
CBOMCTBAa BEIIECTB PA3JIMYHBIX KJIACCOB, ITOATBEPKIATh CYLIECTBOBAaHUE
FCHETUYECKOM CBSA3M MEXKIY HEOPraHMYECKMMHU BEIECTBAMU C IIOMOIIBIO
YPaBHEHUI COOTBETCTBYIOIIUX XUMUYECKUX PEAKLIUN;




ITP 30

c(OPMHPOBAHHOCTH YMEHHSI PACKPbIBATh CYITHOCTb:
OKHCJIUTEIbHO-BOCCTAHOBUTENIBHBIX ~ PEAKUUN  IOCPEICTBOM  COCTAaBJICHHUSA
AJIEKTPOHHOTO OajlaHca S3TUX peakIyif; peakiuuil HOHHOrO oOMeHa myTEM
COCTAaBJICHUS MX IOJHBIX M COKPAILEHHBIX HOHHBIX YPaBHECHU;

peaknMii THAPOJIM3a; peakuuid  KOoMIIeKcooOpa3oBaHUs (Ha  mpuMepe
T'MJIPOKCOKOMIUIEKCOB IIMHKA U aJIFOMUHMS);

ITP 31

chOpPMUPOBAHHOCTh ~ YMEHHUSI  OOBSCHATH  3aKOHOMEPHOCTH  IMPOTEKAHUSA
XUMUYECKHAX PEaKIM ¢ YY4ETOM UX DHEPreTUYECKHX XapaKTEpUCTUK, XapaKTep
M3MEHEHUs CKOPOCTHM XHMMHMUYECKOM peakIUuud B 3aBUCUMOCTH OT Pa3JIMYHBIX
(dakTOpOB, a TaKXKe XapakTep CMEMEHHS XHUMHYECKOrO pPaBHOBECHS TOJ
BIUSTHUEM BHEIIHUX Bo3jaercTBuil (mpuniun Jle latense);

I1P 32

c(hOpPMHUPOBAHHOCTh YMEHHSI XapaKTEPU30BaTh XUMHUUYECKUE PEAKIUH, JICKAIINE
B OCHOBE MPOMBIIIJIEHHOTO TMOJNyYeHUs CEPHOW KHUCIOTHI, aMMHUakKa, OOIIue
Hay4YHbIC TPUHITUIIBI XUMUYECKUX TIPOU3BOJICTB; 11€J16CO00Pa3HOCTh TPUMEHEHUS
HEOPraHMYECKUX BEIIECTB B MPOMBIIUIEHHOCTH W B OBITY C TOYKH 3PEHUA
COOTHOIIIEHUS PUCK-TI0JIb34;

ITP 33

c(hOpPMHUPOBAHHOCTbH BJIAJICHUS] CUCTEMOM 3HAHWH O METO/IaX HAYYHOTO IMO3HAHUS
SIBJICHUM TIPUPOABI - HAOIIOJCHUE, U3MEPEHHUE, MOJCIHPOBAHUE, SKCIICPUMEHT
(peanbHbBIl U MBICIICHHBIN), MCIOJb3YEMbIX B €CTECTBEHHBIX HayKaX, yMEHUS
MPUMEHSTh 3TU 3HAHUS NPU IKCIIEPUMEHTATILHOM UCCIECIOBAHUMU BEIIECTB U IS
OOBSICHEHHS] XUMHUECKUX SBIICHUH, UMEIOIUX MECTO B MIPHUPOJIC, MPAKTUIECKOM
JIESITENIbHOCTH YEJIOBEKA U B IIOBCETHEBHOM KU3HU;

I1P 34

C(bOpMHpOBaHHOCTI) YMCHHUSA BBIABJIATE B3aWUMOCBA3b XHUMHYCCKHUX 3HAHUH C
MNOHATHUAMU U NPCACTABJICHUAMU APYTUX €CTCCTBCHHO-HAYYHBIX NPCAMCETOB IJISA
0oJiee 0CO3HAHHOTO MOHUMAaHUS MaTCpHAJIBLHOTO €AUHCTBA MHPA,

ITP 35

c(hOpMUPOBAHHOCTh YMEHUS MPOBOJIUTH PACUETHI:

C UCITI0JIb30BAHNUEM MOHATUH "'MaccoBast 0J1s BEIECTBA B pacTBope" U ""MoJsipHas
KOHIIEHTpanuus'";

Macchl BEIeCTBa MM 00bEMA raza Mo U3BECTHOMY KOJMUYECTBY BEIIECTBA, Macce
WM 00bEMY OJHOTO M3 YYaCTBYIOUINX B PEAKIMH BEILIECTB;

TEIUIOBOTO AP eKTa peaKinu;

3HA4YeHUs1 BOJOPOAHOTO MOKa3aTelsl pacCTBOPOB KHUCIIOT M ILEN0Yel ¢ U3BECTHON
CTETEHbBIO TUCCOLUALINN;

Maccel (00b€Ma, KOJIMYECTBA BEIIECTBA) MPOAYKTAa pPEaKIHMH, €CIU OJIHO W3
UCXOIHBIX BEILECTB JAHO B BUJE PacTBOpA C ONpPEAEIEHHONM MaccOBOM JI0JIeH
pPacTBOPEHHOTO BEILECTBA WJIU IaHO B U30BITKE (MMEET MIPUMECH);

JIOJIM BBIXOJ1a IIPOJIYKTa PEAKIINY;

O00BEMHBIX OTHOILIEHUH ra3oB;

ITP 36

C(OPMHUPOBAHHOCTh YMEHHMH: CaMOCTOATENBbHO IIJIAHUPOBAaTh M IMPOBOJIUTH
XUMUYECKHH  OKCIIEpUMEHT  (MIPOBEACHHWE pEaKIWid HOHHOTO  OOMEHa,
MOJATBEPXK/IEHNE  KAueCTBEHHON0  COCTaBa  HEOPraHMYECKUX  BEIIECTB,
OTIpEe/ICNIEHUE CPEeJlbl PACTBOPOB BEIIECTB C MOMOUIbIO MHIUKATOPOB, U3YUECHUE
BIMSIHUS Pa3lUYHbIX (PAKTOPOB HA CKOPOCTh XMMHYECKON pEaKLMHU, peLIeHne
JKCIIEPUMEHTAJbHBIX 3azady 1o TemaMm "Meramuisl" u  "Hemeramnsl") c
CO0JII0IEHHEM MpaBUJI O€30IaCHOTO 00pallleHHs ¢ BeIECTBAMU U Ja00paTOPHBIM
obopymoBanueM, (OPMYJIHPOBATh II€NIb HCCIEAOBaHUS, MPEACTaBIATH B
pa3nu4yHOi Gopme pe3yibTaThl HIKCIEPUMEHTA, aHATU3UPOBATh U OLIEHUBATh MX
JIOCTOBEPHOCTB;




ITP 37

c(hOpPMUPOBAHHOCTh YMEHHUH: COONIOAATh MpaBWIA IMOJB30BAHHS XUMUYECKOM
MOCy/IOl M J1abopaTOpHBIM O00OpYJAOBaHHEM, OOpaIleHHs C BEIIECTBAMHU B
COOTBCTCTBUH C HMHCTPYKIUSAMU IO BBIIIOJIHCHUIO .Ha60paTOpHBIX XUMHUYCCKUX
OTIBITOB, AKOJIOTUYECKU IIeJIeCO00pa3HOro IOBENEHUsT B OBITY U TPYJOBOM
JIEATENBHOCTH B LIEJISIX COXPAHEHUSI CBOETO 3/10POBbsl, OKPYKAIOLIEH TPUPOIHOMN
cpeapl M JOCTHXKEHHsI €€ yCTOMYMBOIO pa3BUTHs, OCO3HAaBaTh OIMACHOCTH
TOKCHUYECCKOI'O I[GI>'ICTBPI51 Ha KHUBBIC OPraHU3MbI OHpeI[eHéHHBIX HCOPTaHNUYCCKUX
BEIIECTB, ITIOHUMAas cMbIC nmoka3arens [1J1K;

ITP 38

cOPMUPOBAHHOCTh ~YMEHHUH: OCYIIECTBISATh IEJICHANPABICHHBIN  TOUCK
XUMUYECKONH HMH(pOpMalUud B Pa3IWYHBIX HMCTOYHWUKAX (Hay4dHass U y4eOHO-
Hay4yHasl JIMTEpaTypa, cpeAcTBa MaccoBoi mH(opmarmu, MHTepHET U Apyrue),
KPUTHYECKH aHAJM3UPOBATh XUMHUYECKYI0 HHOpMaIHio, nepepadaTeiBaTh €€ U
UCIIOJIb30BaTh B COOTBETCTBUU C MTOCTABICEHHOW y4eOHOM 3a/1a4eii.

YVII][0-ynueepcanvHole yuebnvie nosnasamenbHvie Oeticmeus
VK/]0-yrnusepcanbHvle KOMMYHUKAMUBHbLE OeLlCEuUs
YPJ[0-ynueepcanvHnvie pecyniamusnvie 0eticmeus




2. CTPYKTYPA U COAEPKAHUE YYEBHOT' O ITPEJIMETA

2.1. O0beM yueOHOro npeaMeTa M BUABI Y4eOHOI padoThI

Buj yueGHoii padoThl

O0BeM B yacax

O0bem o0pa3zoBaTe/IbHOM MPOrpaMMbl Y4e0HOI0 NpeaMeTa 136
BT. U..

103
TeopeThyeckoe 00ydeHne
KOHCYJILTALH 0
Camocmosimenvhas paboma 30
[TpomMexyTouHas aTTecTalus 3
KOHTpOJIbHAsA pabota — 1 cemectp 1
Qg epeHIIMPOBAHHBIN 3a4eT 2




Koabl koMneTeHIIMiA U
oJep:KaHue Y4eOHOro MaTepuaia u GopMbl OPpraHu3alNu JIMYHOCTHBIX
C yued
AeATeTbHOCTH 00yYaloHXCs O6beM | YpoBeHnb pe3yJabTaToB,
HaumenoBaHue pa3ie/ioB U TeM
B yacax | YCBOeHMs ¢dopmupoBanuio
KOTOPBIX CNIOCOOCTBYET
3JIEMEHT MPOrpaMMbl
1 2 3 4 5
Pasznen 1. OcHOBHbIE MOHATHS U 3aKOHbI XUMHUH 10
Tema 1.1. JIP 4,
Conepxanne
Omnpenesenne U npeaMeT XUMHUMH. 3 VVIIJ 2.3,5, 13
OCHOBHBIC IOHATUN XUMUHU. Hpez[MeT xuMuH. OCHOBHBIE IIOHATHS XHUMHH. XHUMHYECKHI YPI[ 1.2
5JIEMEHT, aTOM, MOJIEKYJA, AJUIOTPOIHUS, HPOCTHIE U CIOKHBIE 2 1 VK 1’ )
BEIIECTBA. AJJTIOTPONHUS Al
IIP 1,13
Tema 1.2. JIP 4,
Cocta — Conep:xxanue
TaB B TBa. U3MepeHus B
oc emec 3mepe CocraB BeniectBa. M3mepeHus B XUuMuu YVIIA 23,5, 10,13
XHMHH
XuMudeckue 3HaKU W (OPMYJNBI, KOJWYECTBO BEIIECTBA, 2 1 YPI 1,2
OTHOCUTEJIbHAS aTOMHAsl U MOJIEKYJIIpHAsE MaCCHhI. YK 1,2
Imp1, 7,13
P4
Tema 1.3. Conepxanue TP 4,3
OcHOBHbBIE 3aKOHbI XUMHH. . YYIA 23,5, 10,13
3aKOHBI XUMHHU: 3aKOH COXPAHEHHsS MacChl BEIIECTB, 3aKOH 1 VP 1.2
MOCTOSIHCTBA COCTaBa BELIECTB, 3aKOH ABOTaJpO U CIEACTBUS U3 2 ’
HEro VYK 1,2
IIP 1, ITP 13
JIP 4,3
Tema 1.4. Copnep:xxanue ’
IlonsiTHE «10JIS1» U €ro N YYIia2,3,5,10,13
Maccosas goss. Tunonorus peiieHust 3a1ad U ynpaKkHeHU Ha VP12
HCOJAB30BAHUC B XHMHH HAX0XIEHUE MacCOBOI JI0JTM BEIECTRA. 2 1 ’
VK 1,2
ITP 1, IIP 8,9




Tema 1.5.
Pemenue 3aga4 HA HAXO0KIEHHE
MAacCOBOIi 1011

Conep:xanue
IIpakTH4yeckoe 3aHsiTHE
Pemenue 3a1a4 Ha HAXO0KAEeHHE MAaCCOBOIi T0JIH.

JIP 2
YVIIA 1, 2,3,5, 10, 13, 12,
14

Tunonorus pemeHus 3a1a4 Ha HAX0KIEHUE MacCOBOM 101 ) VP 1,2
BEILIECTBA, MPAKTUYECKHUI BBIXO/ MPOAYKTA PEAKIIUH.
YK 1,2
1P 4,5,7

Paznen 2. Oprannyeckasi XuMus
Tema 2.1. YrieBoaopoabl 2
Tema 2.1.1. Conep:xanue: JIP 2

[IpeameT M 3HaUYE€HHE OPraHUYECKOW XMMHUH, NMPEICTABICHUE O VVIIA 2,3.5, 6,7,10,13
Teopeanecm:Ie OCHOBBI MHOTOOOpa3uu OpPraHUYECKUX COCIUHEHUU. DIJIEKTPOHHOE VPJI 1,2
OPraHnvYeCKOM XUMHUHU CTpOEHHE aToMmMa YIJIepoJa: OCHOBHOE M BO30YXIEHHOE

cocTosiHUsl. BajleHTHBIE BO3MOXXHOCTH —aToMa  yriepoa. VK 1,2

XUMHUYECKasi CBSI3b B OPraHUYECKUX COEAMHEHUSX. THIbI

ruOpuUIM3aIid aTOMHBIX OpOuTasiei yriaepona. MexaHU3MBbI IIP 2,6, 13

o0pa3oBaHUsl KOBaJICHTHON CBs3M (OOMEHHBII W JOHOPHO-

aKLEeNnTOpHbIN). Tunel nepekpbiBaHUsI aTOMHBIX OpOUTaiel, o-

u m-cBs3u. OauHapHas, ABOMHAs M TpoiHas cBsI3b. CrocoObl

pa3pbiBa CBs3€H B MOJIEKYJIaX OpraHnuecKux Bemiects. [lonsTue

0 cBOOOHOM pajukaie, Hykieoduie u anexTpodue.

Teopus cTpoeHust opranndeckux coequHennii A.M. bytneposa

U COBPEMEHHBIE MPEJICTABICHUA O CTPYKTYpE MOJIEKYJL. 2

3HaueHUE TEOPUM CTPOEHUS OpPraHMYECKUX COETUHEHM.
Monekynsipuple U CTPyKTypHBIE (opmynbl. CTpyKTypHBIE
(GopMysIBl pa3sTUYHBIX BUAOB: pPa3BEPHYTas, COKpAIIEHHAS,
ckeneTHas. M3omepus. Buabsl u3omepuu: CTpPYKTypHas,
NPOCTPAaHCTBEHHAs. OJEKTpOHHBIE A((EeKTHl B MOJEKyJax
OpraHMYECKUX COEeIWHEHUN (MHAYKTUBHBIH WU ME30MEpHBIH
addekror). [IpencraBneHne o KiacCHPUKAIUU OPTaHUICCKUX
BemlectB. [lonsTe o ¢yHKIMOHanbHOU Tpynme. ['omonorus.
l'omonornueckune psagpl. Cucremarnyeckas HOMEHKIATypa
oprannyeckux coeauHeHuit (IUPAC) u TpuBuanbHbIC HA3BaHMS
OTIENbHBIX MpenactaButesneid. OcoOEHHOCTH U Kiaccupukanus
OpraHuyeckux peakuui. OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIC
pEeaKIuy B OPraHMYECKON XMMHUH. DKCIIEPUMEHTAJIbHBIE METOIbI




W3YYCHHUS BEIIECTB M WX TMPEBPAIICHUN: O3HAKOMIICHHE C
o0pa3llaMyi OpPraHWYeCKHX BEIIECTB M MaTepHalaMd Ha HX
OCHOBC, OIIBITHI IO MPEBPAIICHUIO OPTraHUYCCKUX BCUICCTB IPHU
HarpeBaHuu  (TUTaBieHWe, OOyTJMBaHWE W TOpPEHHE),
KOHCTPYHPOBaHUE MOJIeNIeH MOJIEKYJ OpraHMYeCKMX BEIIESCTB.

Tema 2.1.2

AJIKaHbI: HOMEHKJIATYpA,
CTPOeHUe MOJIEKY.I,

Conep:xanue:

I'oMonornueckuii psig akaHoB, o0mas Gopmyna, HOMEHKIATypa
U U30Mepus. DJEKTPOHHOE M TPOCTPAHCTBEHHOE CTPOCHHE
MOJICKYJT QJIKaHOB, SpP-THOpUAM3AIMs aTOMHBIX OpOUTanei

JIP 2
YVIIA 2,3,5, 6,7,10,13
YPI 1,2

¢usnieckue cBoiicTBa yriepoja, 6-cBsi3b. usznueckre CBOMCTBA aJIKAHOB. VK 1,2
I1P 2,6, 13
Tema 2.1.3 ;"I‘ep”‘a““e’ N . o
AJTKAHBL. Xuvmueckne | WAMHUYCCKHE  CBOMCTBA  AIKAaHOB:  PEAKIMH  3aMCIICHHS, VVIIJ 2,3,5, 6,7,10,13

CBOMCTBA, CIIOCOOBI MOJIY4YeHHSI

W30MEPU3ALUY, JETUAPUPOBAHUS, UUKIM3ALUK, IHUPOJIU3A,
KpEKHHIa, TOPEHMUS.

VP 1,2

Haxoxnenne B npupoae. CrocoObl MONy4YeHUs U MPUMEHEHHE VK 1,2
aJIKaHOB.
IP 2,6, 13
Tema 2.1.4 Conep:kanue: JIP 2.3
Mmicroamneans: O6mas ¢dopmyia, HOMEHKIaTypa u u3oMepus. OcoOeHHOCTH VVII/ 2,3,5, 10,13
CTPOCHUS M XHMHYCCKHX CBOWCTB MajblX (LMKIOMPOIIaH, VP 1,2
UKJIO0YTaH) ¥ OOBIYHBIX
(LIMKJIONICHTAaH, IMKIOreKCaH) IMKiIoaakaHoB.  CrocoObl VK 1,2
MOJTyYeHUs U IPUMEHEHHUE IIUKJIOATKAHOB
IIP 2, 6,13
Tema 2.1.5 Conep:xanue: JP2,4
['omonoruyeckuii  psia AJIKCHOB, oOmmast dbopmya, VVIIJ 2,3,5, 10, 13

Ankenbl. CocTaB, cTpoeHne,
CBOMCTBA

HOMEHKJIaTypa. DJIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOECHME
MOJIEKY] aJKEHOB, SP>-THOpHIM3alUs aTOMHBIX OpOuTaneil

VP 1,2

Tema 2.1.6

AJIKeHbI. XUMHYECKHe
cBoiicTBa. Crniocoonl

yriaepoaa, 6- U m -cBsizu. CTpyKTypHasi U reoMeTpuyueckast (1uc- VK 1,2
TpaHc-) n3omepusi. DU3NIECKre CBONCTBA aTKEHOB.

IP 2, 6,13
Copnep:xanue: JIP 2,4

XUMHUYECKUE CBOMCTBA: PEAKLMU MPHUCOCIUHEHUS, 3aMELICHUS
B O-TIOJIO)KEHHE TMpU JABOMHOM CBA3M, MOJUMEpPHU3ALMU U

YVIIA 2,3,5, 10, 13




nojydenus. [Ipumenenne.

okucnenus. IIpasuno MapkoBHukoBa. KauecTBeHHBIE peakuu
Ha JBOWHYI CBsi3b. CHocoObl MOMyYeHHUS W TIPUMECHEHHE

VP 1,2

AJIKCHOB. YK 1,2
ITP 2, 6,13
Tema 2.1.7 Conepanue: ) TP 2, 4
AJIKAIHEHDL. Knaccudukanus ankaaneHoB (conpspkEHHBIC, U30JIUPOBAHHBIE). VVIIJ 2,3,5, 10, 13
OCco0EHHOCTH AJIEKTPOHHOTO CTPOCHUS U XMMHYECKUX CBOWMCTB YPJI 1,2
CONPSKEHHBIX  JIUCHOB, 12- wu 1,4-npucoeMHEHKE.
[Tonmumepuzanust conpsokEHHBIX AUeHOB. CrocoObI MONTy4YeHUS YK 1,2
Y IPUMEHEHHUE aIKaJUEHOB. TP 2, 6,13
Tema 2.1.8 Conepxanue: JP 2,4
Anxunbl. HomenkiaaTypa. F'omonoruveckuii pan AJIKMHOB, obmiast }opmyua, YVIIJI 2,3,5, 10, 13

N3omepus. Puznyeckue
CBONCTBA.

HOMEHKJIaTypa U U30Mepusl. DIEKTPOHHOE U IIPOCTPAHCTBEHHOE
CTPOCHHE MOJIEKYJl aJKWHOB, SpP-THOpUAM3ALNS AaTOMHBIX

VP 1,2

opOuTtaneit yrinepoaa. dusndyeckue cBOWCTBA aIKMHOB. YKI 1,2
I1P 2, 6,13
Tema 2.1.9 Conep:xanue: JP 2,4
AJKHHBL. XUMHAYECKHe XuUMHUYECKHeE CBOICTRA: peakuuun MPUCOEVHEHNS], VVIIJ 2,3,5, 10, 13

cBoiictBa. CniocoobI

AUuMEpu3aliuu W TpUMCpU3aAllUU, OKHCIICHHA. Kucnorasie
CBOICTBAa AaJKUHOB, HMEIOIIUX KOHIIEBYIO TPOWHYIO CBS3b.

VP 1,2

NOJIy4YeHHUsl.
KagecTBeHHBIE peakui Ha TPOWHYIO CBA3b. YKA 1,2
I1P 2, 6,13
Tema 2.1.10 Copnepxanue: JIP 1,2

PacuerHble 3agaun

Haxoxaenne  MoJeKyisIpHOH — (GOpMysBl  OPTaHUYECKOTO
COEIMHEHMS 10 MACCOBBIM JIOJISIM 3JIEMEHTOB, BXOJSIIUX B €T0
COCTaB, HAXO0X/IECHUE MOJIEKYJISIPHON (POpPMYJIbI OPraHU4YECKOro
coenuHeHUs Mo Macce (00bEMYy) MPOAYKTOB CrOpaHHs, IO
KOJIMYECTBY BelecTBa (Macce, 00bEMY) TPOMYKTOB PEAKIIMU
W/WJTH UCXOTHBIX BEIIECTB.

VVIIT 1,3,6,8,10 14
VP 1,2

YK/ 1,2
IIP 2,6, 13




Tema 2.1.11
ApomaTuyeckue yrjieBoaopoabl
(apeHsbI).

Coaep:xanue:
["'omonoruyeckuii psin apeHoB, o01as Gpopmyia, HOMEHKIATypa
U M30Mepus. DIEKTPOHHOE U TPOCTPAHCTBEHHOE CTPOCHHE

JIP 2, 3
VVYIIJ 2,35, 10,13,14
VP 1,2

MOJIEKYJIbI OeH301a. DU3HUECKUE CBOMCTBA apEHOB. 2
YK 1,2
1P 2,6,8,9 13

Tema 2.1.12 Copep:xanue: JP2,3
Apenbl. XUMHUYeCKHe CBOMCTBa, | XUMHYCCKIE CBOHCTBA OeH3071a U ero rOMOJIOTOB: pPEaKIHH VVIIA 2,3,5,10,13,14
nosyuenue. 3aMenIeHusi B OCH30JbHOM KOJBIE M YIVIEBOJIOPOIHOM VP 1,2VKIT 1,2

paaukane, peaklud NPUCOCIUHEHHUS, OKHCJIEHHE T'OMOJOrOB

OeH3zoma. H?CJICTaBJ'IeHI/Ie 00 OpHUEHTHPYIOIIEM JACHUCTBUU TP 2,6,8,9 13

3aMecTuTeNnei B OCH30JbHOM KOJbIIC HA MPUMEPE aIKUIBHBIX

paguKkamoB, KapOOKCHUJIBHOM, THUIPOKCHIHHOM, aMHHO- U b

HUTPOTPYMIIBI, aTOMOB TaIoTeHOB. OCOOEHHOCTH XUMHUYECKUX

cBoricTB  ctupona. [lomumepusamusi crtupona. CrocoObl

MOJIyYEHUSI U TPUMEHEHUE apPOMATUUECKUX YTIIEBOJOPOIOB.
Tema 2.1.13 Conepxanue: JP 2,4
lenerudeckasi cBa3b Mexay | | eHeTHUeCKasl CBA3b YIJIEBONIOPO/IOB. YVIIA L, 3,8,9,11
pa3JIHYHBIMHA KJIaccamMmu SJ'IGKTPOHHOG CTPOCHHUC TaJIOTCHIIPON3BOAHBIX YITIEBOJOPOI0B. YPZ[ 1,2
YIJIeBO0PO/IOB. Peaknuu 3amenieHus rajoreHa Ha ruapokcorpynny. Jleicrsue )

HAa TAJOTCHIIPOU3BOIHBIE BOIHOIO U CHUPTOBOIO pPacTBOpa YK 1,2

ménoyn. B3anMonelcTBHEe MUrajJoreHaJIKaHOB C MAarHueM U

LIUHKOM. P 2, 6, 13
Tema 2.2. Kucinopoacoaep:kamue opraHi4ecKue coelMHeHUsI. 20
Tema 2.2.1 Copep:xanue: JIP 2, JIP 4
HpeIIeJIbHBIe OHOATOMHEIE HpeHeHBHBIG OTHOQTOMHBIC CIIHMPTHI. CTpOCHI/Ie MOJICKYII (Ha VVIII 3,16,7
CIUPTHL. npuMepe MeTaHojia U 3TaHoiya). ['omonornyeckuit psja, oOas VPJI 1,2

dopmyrna, wu3oMepHs, HOMEHKJIAaTypa M KiIacCH(pUKalus. o)

®u3nuecKue CBOMICTBAa NPENEIbHBIX OJHOATOMHBIX CIIMPTOB. VK 1,2

BonopoaHsie cBsi3u MEXy MOJIEKYJIaMU CIIUPTOB.

[P 2, 6,8, 10




Tema 2.2.2 Coaep:xanue: JIP 2, JIP 4
Hpe}leﬂb}“,]e OHOATOMHLIE XHUMHUYeCcKHe CBOMCTBA: peaknuu 3aMCIICHU, ACrvAapaTranuu, YYHI[ 3,16, 7
CnUPTHI: XUMHYEeCKHe OKHCJICHUS, B3aUMO/JICHCTBUE c OpraHMYECKUMU U VP 1,2
. HEOPTraHWYECKHUMH KHCJIOTaMu. KadecTBeHHas peakius Ha
CBOMCTBA, CIOCOOBI MOJIyUYeHUs], . YK 1,2
O/IHOATOMHBIE CHUPTHL. JlelicTBME H3TaHONAa W METaHOoJIa Ha
NnpUMeHeHHue.
opranu3Mm uyenoBeka. CrocoObl TMOJTyYeHUS W TPUMEHEHHE P 2.6.8. 10
b 2 b
OJIHOATOMHBIX CIIUPTOB.
Tema 2.2.3 Copep:xanue: JIP 2, JIP 4
IIpocThie 3pupsI [Ipocteie 3¢duper, HOMEeHKIaTYpa U U3oMepus. OcoOeHHOCTH VVIIN 3,16, 7
(U3UYECKUX U XUMUYECKHX CBOWCTB. VP 1,2
b
VK 1,2
[P 2, 6,8, 10
Tema 2.2.4 Conep:xanue: JIP 2, JIP 4
MHOroaToMHbIE CIIUPTHI MmuoroaroMHbIe CIIUPTBI — OTWIICHIJTIMKOJIb W TJHUICPUH. yynﬂ'j’lo’ 16, 7

duznyeckue u XUMHNYCCKHC CBOMCTBA: 3aMCIICHUA,
BSaHMOHeﬁCTBHG C OpraHuvdeCKMMHM H HCOPraHU4YCCKUMHU

VK 1,2

KHUCJIOTaMH, Ka4eCTBEHHAs! peaKlisi HA MHOTOATOMHBIE CIIUPTHL. VP 1,2
HeiictBue Ha opranu3Mm dyenoBeka. CrocoObl MOMy4YeHHS H TP 2, 6, 8, 10
IPUMEHEHHE MHOTOATOMHBIX CIIUPTOB.
Tema 2.2.5 Coaepixanue: JIP 2, JIP 4
denoul CtpoeHre MOIeKyybl, B3aUMHOE BJIHMSIHHE THUAPOKCOTPYIIIBI U VVIIJI3,10, 16, 7
OcH3ompHOTO  siapa.  dusmveckue  cBoiictBa  (peHONA. VKII 1,2
OcoOeHHOCTH XMMHMYECKUX CBOWCTB ¢eHona. KauecTBeHHBIE
peakuuu Ha (peHoi. TokcuaHOoCTh Perona. CrocoObl MOTyYeHUS VP 1,2
u npuMeHenue gpeHona. GenondopmanpaeruaHas cMoia. TP 2, 6, 8, 10
Tema 2.2.6 Conep:xanue: JIP 2, JIP 4
AJbaeruabl 1 KeTOHbI KaPGOHHHBHBIe COCOUHCHHUA - ajlbACrHJAbl MW  KCTOHBI. yyHZI 3’10’16’ 7
DIJIEKTPOHHOE CTpOEHUE KapOOHWIHHOU TPYIIIbL. VKT 1,2

I'oMonornueckue psiibl ambAETHIOB U KETOHOB, 00IIas
dbopmyna, uzoMepusi 1 HOMeHKIaTypa. OU3NYecCKne CBOWCTBA
alIbIETUIOB U KETOHOB. XHMHYECKUE CBOMCTBA aJbICTUIOB U
KETOHOB: peakuuH mpucoeauHeHusi. OKHUCICHUE aIbJIETUJIOB,
KaueCTBEHHBIC peakluu Ha anbaeruabl. CriocoObl OMyUeHUs U
NPUMEHEHHE AJIbJETHIOB M KETOHOB.

VP 1,2
TP 1,3,4,7




Tema 2.2.7
OQHOOCHOBHBIE  TpeaebHbIE
KapOOHOBbIE KUCJIOThI.

Coaep:xanue:

OCOOCHHOCTH  CTPOCHHS MOJIEKYJT KapOOHOBBIX  KHCJIOT.
MNs3omepuss u  HOMeHkinarypa.  @Dusnueckue  CBOMCTBA
OJIHOOCHOBHBIX MPEAETbHBIX KApOOHOBBIX KUCIOT. BogopoiHsie

JIP 2, JIP 4
VI 3,10,16, 7
VK 1,2

CBSI3M MEXJIYy MOJIEKYJaMU KapOOHOBBIX KHUCIOT. XMMHYECKHE VP 1,2
CBOMCTBA: KHUCJIOTHBIE CBOWMCTBA, pEaKnus dSTepUUKAINH, IIP 2, 6, 8, 10
peakiuu ¢ ydyacTUEeM  YIJIEBOJOPOJHOIO  pajJidKaia.
OCcOOECHHOCTH CBOMCTB MYPaBbHHOM KHUCIIOTHI.
Tema 2.2.8. Coaepixanue: JIP 2, JIP 4
Mﬂorooﬁpague KapﬁDHOBI)IX OCOOCHHOCTH CBOMWCTB HCHIPCACIbHBIX M apOMAaTHYCCKUX YVIIJ 3,10,16, 7
—— KapOOHOBBIX KHCIIOT, TMKapOOHOBBIX KHCJIIOT, VK 1,2

FI/II[pOKCI/IKap6OHOBI>IX KHCJIOT. HpCI[CTaBI/ITCJ'II/I BBICHINX

Kap60HOBbIX KHCJIOT: CTCaApHUHOBAs, IAJIbMUTUHOBAA, OJICUHOBAA YPI[ 1’2
kucnotel. CrocoObl MOMyYeHHs W IPUMEHEHHE KapOOHOBBIX P 2.6.8. 10
b b b
KHUCJIOT.
Tema 2.2.9 Coaepixanue: JIP 2, JIP 4

Cioxublie 3¢upHbI.

['omonornueckuit  psin, obmas ¢opmyna, u30MepuUs U
HOMeHKJIaTypa. Gusndyeckrue ¥ XUMUYECKUE CBOMCTBA: TUIPOJINA3
B KMCJION M LIEJOYHOM Cpele.

VVIIJI 3,10,16, 7
VK 1,2

VP 1,2
TP 2, 6, 8, 10

Tema 2.1.10
PacuerHble 3agaun

Copnep:xanue:

YcTaHOBIIGHUE  CTPYKTYpPHOUW  (OPMYJIBI  OPraHUYECKOTO
BEIECTBA HA OCHOBE €ro XMMHYECKHX CBOMCTB WJIM CIIOCOOOB
MOJIyYEHUSsI, OTNPE/IeTICHUE JIOJIM BBIXO/Ia MPOAYKTa PEAKIUU OT
TEOPETHYECKH BO3MOXKHOTO.

JIP 2, 4
VVIIA 1, 3.8,9,11
VP 1,2

VKT 1,2
TP 2, 6, 13

IIpomeskyTOoUHas aTTecTALMSA
KonTpoasnast padora

Tema 2.3. A3oTcoaep:kaniue OpranHnveckue coeJuHeHusI.




Tema 2.3.1
AMMHBI. AHWJIAH

Coaep:xanue:
AMUHBI  —  OpraHMYEeCKHE  MpPOU3BOJHBIC  aMMHaKa.

JIP 2, JIP 4
YVIIJ1 3,7,10,16

Knaccudukanuss amMuHOB: anmudaTUyecKue U apoMaTUYECKHE; VK 1,2
NEpBUYHBIE, BTOPUYHBIE M TpeThuyHble. CTpPOECHHE MOJIEKY,
oOmass ¢opmyna, H30Mepusi, HOMEHKIATypa H (U3NYECKHe VP 1,2
cBoMcTBa. XWMHUYECKHE CBOWCTBA aau(paTHUYECKUX aMHHOB: IIP 2, 6, 8, 10
OCHOBHBIE  CBOWCTBa, aJKWIMPOBAHUE, B3aUMOJICUCTBHUE
MEePBUYHBIX ~aMMHOB €  a30THCTOM  kuciotod. Conn 2
ATKATAMMOHUS.  AHWIMH  —  TNpEeACTaBUTENb  aMHHOB
apomaTtuueckoro psana. Ctpoenue aHwinHa. BzaumHoe BiusiHue
TPy aTOMOB B MOJIeKyJie aHuauHa. OCOOEHHOCTH XUMUYIECKUX
CBOMCTB aHWIMHA. KauecTBEeHHblE peakUUM Ha aHWUJIUH.
CriocoObl OMy4YeHUsI U MPUMEHEHHE an(paTUIecKuX aMHUHOB.
[TosrydyeHre aHWIMHA U3 HUTPOOEH3071a.
Tema 2.3.2. Copepxanue: JIP 2, JIP 4
AMHUHOKHUCJIOTBI HOMeHKHaTypa U HU30MCpus. OTnenpHbBIe IIPECACTaBUTECIIN  O- YYHI[ 3,7,10,16,
aMHHOKHCJIOT: T[JMUHAH, alaHuH. Du3nyecKkue CBOMCTBA VKO 1,2
AMUHOKHCIIOT. XUMUYECKHE
CBOIMCTBA AaMHHOKHCIOT KaK aM(OTEpPHBIX OPraHUuYeCKUX 2 VP 1,2
COCIMHEHUI, peakuus MOJUKOHACHCAllUH, OOpa3oBaHHE TP 2, 6, 8, 10
MENTUAHON CBSA3U. buonornueckoe 3Ha4YCHHE AMUHOKHCIOT.
CuHTE3 M THIPOJIN3 NENTHAOB.
Tema 2.2.3. Copnepxanue: JIP 2, JIP 4
Penienue pacyeTHBIX 3a1a4 Haxoxnenue MOJ'ICKy.]'IHpHOﬁ (bOpMy.]'II)I OpraHu4cCcKoro YVII 1,3,7,10,16
COCIMHEHUS 110 MACCOBBIM JIOJISIM 3JIEMEHTOB, BXOJISAIIUX B €T0 VKII 1,2
COCTaB, HAXOXJICHUE MOJIEKYJISIPHOI (POPMYJIBI OPraHUYECKOTO
coemuHeHUsT 1Mo Macce (00bEMYy) MPOIYKTOB CTrOpaHHs, IO VP 1,2
KOJIMYECTBY BellecTBa (Macce, 00bEMY) MPOIYKTOB pPEaKIMU 2 TP 2, 6, 8, 10

W/WIM  WCXOOHBIX BEHIECTB, YCTAaHOBJICHHUE CTPYKTYypHOU
(opMyIIbl OPraHUYECKOT 0 BELIECTBA HA OCHOBE €r0 XMMUYECKUX
CBOMCTB MJIM CHOCOOOB MOJIY4EHUsI, ONPECIICHUE 0N BBIXOA
IIPOJYKTa PEAKLIMU OT TECOPETUYECKH BO3MOKHOIO.

Pa3nen 3. O0mast U1 HeopraHuyeckKasi XUMHSA

Tema 3.1 TeopeTuyecKkue OCHOBbI XUMMH.
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Tema 3.1.1. Conep:xanue

ATOM. Atom. CocTaB aTOMHBIX siiep. XUMUYECKHI 371IeMeHT. M30TombI. JP2,3
CtpoeHue IIeKTPOHHBIX 000JI0YeK aTOMOB, KBAHTOBBIC UHWCIIA. VVIIZI 2,3,5, 10, 13
DHepreTUYecKue YpOBHU WM TOJAYPOBHU. ATOMHBIE OpOUTAIH. VPJI 1,2
Knaccudpukanus XxuMudeckux diaemMeHtoB (s-, p-, d-, f-
aJeMeHThI). PacmpeneneHue  DJIEKTPOHOB IO  aTOMHBIM VK 1,2
opOuTanaM. DJNEeKTPOHHBIE KOH(UTYpallu aTOMOB 3JIEMEHTOB
MEPBOTO — YETBEPTOTO TIEPUOJIOB B OCHOBHOM U BO30YKIECHHOM ITP 6, ITP 13, IIP 2
COCTOSIHUH, 3JIEKTPOHHBIE KOH(UTYpaIuu HMOHOB.
DNEKTPOOTPHUIATEIHFHOCTD.

Tema 3.1.2 JP2,1

IHepuoauyeckuii 3aK0H

JLLA. MeHnaejieeBa u
Ilepuoauyeckasi cucrema
XMMH4YeCKHX 3j1eMeHToB JI. .
MenpaeneeBa.

Conep:xanue

[Tepuoanueckuii 3akoH u [lepuoauyeckas cucreMa XUMUYECKUX
anemenToB JI.M1. MenneneeBa. CBsi3b NEpUOINYECKOTO 3aKOHA
u Ilepuoguueckoil CHUCTEMBI XUMHUYECKHX OJEMEHTOB C
COBPEMEHHOI TeOopuel CTPOEHUsS aTOMOB. 3aKOHOMEPHOCTH
U3MEHEHHUsl CBOWCTB XMMHUYECKHX 3JIEMEHTOB M 00pa3yeMbIX
HMHU IPOCTBIX U CJIOXHBIX BCHICCTB IIO I'pyHIiiaM U IIECPpHOOdaM.
3Hadenue nepuoandeckoro 3akona JI.M. Menaeneena.

VYVII12,3.,5, 8,9, 10,13
VP 1,2

VK 1,2
TP 6, TTP 13, TIP 2

Tema 3.1.3

XuMuuyeckas CBA3b.

Conep:xanue:
Xumuueckasi CBsi3b. BUIBI XUMHUYECKOW CBSI3U: KOBaJCHTHas,
WOHHAS, METaJITNIeCcKasl. MexaHu3Mbl o0Opa3oBaHUs

KOBQJIEHTHON CBA3M: OOMEHHBI U JIOHOPHO-aKLENTOPHBIM.
OHeprusd W JuiMHa cBs3U. [loNsIpHOCTH, HamNpaBIECHHOCTh H
HACBIIAEMOCTh  KOBAJICHTHOM  CBsi3U.  KpaTHble  CBA3H.
Bonoponnas cBs3b. MexMOIIEKYIIIpHbIE B3aUMOEHCTBHS.

JIP2,
VVIIJ12,3,5, 10, 13
VP 1,2

VKT 1,2
TP 6, TTP 13, TIP 2

Tema 3.1.4

BalleHTHOCTD U BaJIEHTHbIE
BO3MOKHOCTH aTOMOB.

Conep:xanue:

BaneHTHOCT, ¥ BaJeHTHBIE BO3MOXHOCTH aToMoB. CBs3b
ANEKTPOHHOW CTPYKTYpPbl MOJIEKYJ € HX TI€OMETPUYECKUM
CTpOCHHEM (Ha TpPUMEPE COCTUHCHUH DIIEMEHTOB BTOPOTO
nepuosa).

JIP2,
VYVIII 2,5, 10, 13
VP 1,2

VK 1,2
TP 6, TTP 13, TIP 2




Tema 3.1.5

BemecTBa M0JIEKYJISIPHOTO U
HEMOJIEKYJISIPHOTO CTPOEHMHSI.

Coaep:xanue:
Tumbl KPUCTALTHIECKUX PEIMIETOK (CTPYKTYP) M CBOMCTBA
BEIIIECTB.

JIP2,
VVIIJ12,3,5, 10, 13
VP 1,2

VK 1,2
TP 6, TTP 13, TIP 2

Tema 3.1.6 Conep:xanue: JP 1,23
Knaccudukamus n Knaccudukanust 1 HOMEHKJIaTypa HEOPraHUIECKUX BEIIECTB. VVYIIJI3,4,10
HOMeHKJIaTypa TpuBHaNbHBIC HA3BAHUS OT/ACTHHBIX MPEICTABUTEICH VP 1,2
HEOPraHM4eCcKMX BellecTB. HCOPTaHIMHYCCKHIX BCILCCTB. VP 2,5,9
ImP 3,11, 12,13
Tema 3.1.7 Coaep:xanue: JP 1,23

Kaaccupukanus Xumuyecknx
peakuuii B HEOPraHN4eCcKo U
OpPraHMYecKoil XMMHH.

Knaccudukanuss XaMUYeCKUX peakiiii B HEOPTaHUIECKOUN U
OpraHMYECKON XUMUHU. 3aKOH COXPAHEHHUs1 MacChl BELIECTB;
3aKOH COXPAHEHUS U MPEBPALLECHUS SHEPTUU PU XUMUYECKUX
peaxiusix. TertoBsie 3pPEeKThl XUMHUECKUX PEeaKLIni.
TepMmoxumuueckue ypaBHeHUsA. CKOPOCTh XUMHUECKON
peaxiyu, e€ 3aBUCUMOCTh OT Pa3IMYHBIX (PaKTOPOB.
I'omorenHsie u rereporeHHbie peakiuu. Katanus u
KaTaynm3aTtopbl. OOpaTuMble U HEOOPATUMBIE PEAKIUH.
Xumuyeckoe paBHoBecre. DaKkTOPHhI, BIUSIONIUE HA MOJ0KEHUE
XMMHYECKOI'O PABHOBECHS: TEMIIEPATYPA, AABICHUE U
KOHLIEHTpAllMU BEIECTB, yYACTBYIOMIMX B peakuuu. [IpuHumn
Jle Illarense.

VI 3,48, 10,12
VKT 1,2

VP 1,2
TP 8, 9,10

Tema 3.1.8

DJIeKTPOJIUTHYECKAS
AUCCOMALHS.

Conep:xanue:

Onekrponutnueckas aucconmanus. CWibHbBIE U cia0bie
anekTponutbl. Crenenp guccouuanuu. Cpena  BOAHBIX
pacTBOPOB: KUCJIOTHAsI, HEUTpaJIbHAs, 1IeI04YHast. BogopoaHslil
nokasatenb (pH) pactBopa. I'maponus cosneit. Peakiiuyu noHHoro
oOmeHa.

JP 1,23
YVIIA 3,8, 10,12
YK/ 1,2

VP 1,2
TP 8, 9,10




Tema 3.1.9
OKHCIUTEILHO-

BOCCTAHOBUTEJIBHBIC PCAKIIUU.

Coaep:xanue:
OKHUCIUTENEHO-BOCCTAHOBUTEIIEHBIC pEaKIuH. CreneHp
OKHCJICHUA. OKUCINUTEID U BOCCTAaHOBHUTCIIb. Hpoueccm

JIP 1,2,3
VVIIJ13,4,5,7, 10
VKT 1,2

OKHUCJICHHSI W BOCCTAaHOBJICHHS. BakHeilllre OKUCIUTEIN U 2
BOCCTaHOBUTEIH. METOI 2NIEKTPOHHOTO OanaHca. VP 1,2
IIP 11, 12,13
Tema 3.1.10 Conepxanue: JP 1,23
DIeKTPOIN3 DJIEKTPOJIN3 PACTBOPOB U PACIIABOB BEIIECTB. VVIIN 3,4,5,7, 10
VK 1,2
2
YPI 1,2
IP 11, 12,13
Paznen 4. Heopranuueckasi Xumusi. 2
Tema 4.1. HemeTanabl 10
Tema 4.1.1 Conep:xanue: JP 1,23
OO6mas XapaKTepucTHKA [Tonoxxenue HemetauioB B Ilepuogmyeckoil  cucreme VVIIA 3,4,5,7, 10
HeMeTaJLJIOB xuMHueckux osyiemeHtoB J[.M. MenngerneeBa U OCOOCHHOCTH YK 1,2
CTpOEHHUSI uX aToMoB. DU3WYECKHEe CBONCTBA HEMETAIUIOB. 2
AmnoTponusi HeMeTaUIOB (HAa MPUMEpPE KHUCIOPOaa, CEPBI, YPI 1,2
docdopa u yruepoza). [P 11, 12,13
Tema 4.1.2. Coaep:xanue: JP 1,23
Bonopoa. I'ajorennt Bomopon. Ilonydyenue, ¢puzmveckne u XMMHYECKHUE CBOWCTBA: VVIIA 3,4,5,7, 10
peakuuy ¢ MeTallaMM M HEMETalllaMH, BOCCTAHOBHUTEIIbHbBIE VKT 1,2
cBoiicTBa. ['mapuapl.
lamorensl. Haxoxaenue B MpHpojae, CHOCOOBI TOTy4YEHUS, 2 VP 1,2
¢usznyeckue M XHMHYECKHE CBOMCTBA. [ 'ajloreHOBOIOPOJBI. TP 11, 12,13
Baxneiimune KucnopojacoaepKalue COEIUHEHUsI TajlOreHOB.
JlaGopaTopHple W TPOMBIIUICHHBIE CIIOCOOBI  TMOYYEHUS
rajoreHoB. [ [puMeHeHue rajJoreHoB M MX COCIMHEHUH.
Tema 4.1.3. Copep:xanue: JP 1,23
Hemetaibl VIA- rpynmnsi Kucnopon, o3on. JIabopaTopHble W TMPOMBIIUICHHBIE CIIOCOOBI VVIIN 3,4,5,7, 10
IMepHoaMecKoii CHCTEMbI MoJTydeHus1 Kucyiopoia. Gu3nueckue 1 XMMUYECKUEe CBOMCTBA U ) VKT 1,2

XUMHYE€CKHX 3JICMCHTOB

MpUMEHEHUE KUCIOpoJa U 030HA. OKCUABI U IEPOKCUBI.
Cepa. HaxoxaeHue B TMpUPOJE, CIOCOOBI TOJYyYCHHS,

VP 1,2




¢usznyeckue W XUMUYeckue cBoiictBa.  CepoBomopo, 1P 11, 12,13
cynmpduasl. Oxcun cepol (IV), okcun cepol (VI). Cepuucras u
cepHasi KUCIOTHI U UX coiu. OCOOEHHOCTH CBOWMCTB CepHOMU
KuCJI0THL IIprMeHeHne cepbl U €€ COeAUHEHUH.
Tema 4.1.4. Conep:xanue: JP 1,23

Hemeranunsl VA- rpynnsi
Ilepuoanyeckoii cucteMbl
XMMHYECKHUX 3J1eMeHTOB

Azor. Haxoxzaenue B mpHpoAe, CIOCOOBI MOTy4YEHUS,
duznyecKkue M XUMHUYECKHE CBOWCTBA. AMMUAK, HUTPHIBL.
Okcuabl a3ota. A30THCTas M a30THAs KUCIOTHI U MX COJIU.

VVIIJ13,4,5,7, 10
VKT 1,2

Oco0eHHOCTH CBOMCTB a30THOU KHCIOTHIL. [IpuMeHeHue a3oTa u VP 1,2
ero coeAMHEHUN. A30THBIC YI0OpPEHUSI. 2 P 11. 12.13
®ochop. Haxoxkmenue B TpuUpose, CHOCOOBI IMONTYUYCHHS, T
buszndeckue M xumuueckue cporctBa. Dochunbr u pochun.
Oxkcunst pocdopa, hocdopHas kucnora u e€ conu. [IpumeHenne
dbochopa u ero coequnennii. DocdopHbie ya10O0peHUSI.
Tema 4.1.5. Conep:xanue: JP 1,23
HemeTamnbl IVA — rpynnsl Yraepon, HaXOXACHUE B npupone. AnnoTponHsre VYVIII 3,4,5,7, 10
IMepuoamueckoii CHCTEMBI moaupukaryu. OU3NIECKe U XUMUYISCKUE CBONWCTBA MPOCTHIX VKT 4, 6,7
HMIIECKIX 2IeMEHTOB BEIIeCTB, 00pa30BaHHBIX yriepogoMm. Okcun yrne.poz[a(H), VPII 1.2
okcun yraepona(IV), yrompHas Kucimora ©U €€  COJM.
AKTHBHpPOBaHHBIA yronb. [IprMeHeHHEe MPOCTHIX BEIIECTB, 2 P 11, 12,13
00pa30BaHHBIX YTIIEPOJIOM, U €T0 COSAMHCHU.
Kpemuuii. Haxoxnenue B mpupojsie, CHocoObl IMOTy4YESHHUS,
¢usnyeckne W xumudeckue cpoiictBa. Oxcua kpemuus(1VY),
KpEMHHUEBasi KUCJIOTa, CUIIMKATHI. [I[puMeHeHne KpeMHHsI U ero
coenuHeHni. CTEKIIO, €ro MOJyYCHHE, BUIBI CTEKIIA.
Tema 4.2. MeTaJuibl 12
Tema 4.2.1 Conep:xanue: JP 1,23
OO6mas XapaKTepuCTHKA [Tonoxxenue metamnoB B [leproanueckoil cucteMe XUMHUYECKUX VVIIJI3,4,5,7, 10
MeTA/LIOB aseMeHTOB. OCOOCHHOCTH CTPOCHHS JJIEKTPOHHBIX 000JI0YEK VK 1,2
aTOMOB METAJJIOB.
O6mme ¢usnueckue CBOMCTBa MeTaioB. [IpumeHeHue VP 1,2
METaJIJIOB B OBITY M TexHUKe. CIIaBbl METAIIOB. 2 P 11, 12,13

ONEeKTPOXUMHUYECKUH psJ HampsbkeHud MetaiioB. OOmiue
CIOCOOBI  TIONyYEHHST ~ METAUIOB:  THAPOMETAILTYPrHs,
NUPOMETAILTYPTHs, dNeKTpoMeTautyprus. [lonstiue o koppo3un
MeTau1oB. CriocoObl 3aIUThl OT KOPPO3UH.




Tema 4.2.2

OO0mas xapakTepucTuka
MeTa/i10B IA-rpynnsi
Iepuoanyeckoii cucTeMbl

Coaep:xanue:
Harpuii n xanuii: mosrydeHue, (pu3Myeckue W XHUMHUYECKHE
CBOﬁCTBa, MNPUMCHCHHUC MMPOCTHIX BCIICCTB U UX COGHHHGHHﬁ.

JIP 1,2,3
VVIIJ13,4,5,7, 10
VKT 1,2

YPI 1,2
XHMHYECKHX 3JIeMEeHTOB

IIP 11, 12,13
Tema 4.2.3 Conep:xanue: JP 1,23

OO0mas xapakTepucTuka
MeTa/I0B ITA-rpynnsi
Ilepuoauyeckoi cucTeMbl

O61mas xapaktepuctuka MmeramioB [[A-rpynmnsl [lepuonnyeckoit
CHUCTEMBbl XHUMHYECKUX HJIEMEHTOB. MarHuii ¥ KajbLUM:
NoJy4YeHne, GU3NIecKrue 1 XUMHUECKUE CBOMNCTBA, TPUMEHEHHE

VVIIJ 3,4,5,7, 10
VK 1,2

MPOCTBIX BEIIECTB U HMX coeAuHEHUU. JKECTKOCTh BOABI H VP 1,2
XHMHYECKHX JJIEMEHTOB. CTIOCOGHI €8 YCTPAHEHHS, P 11. 1013
Tema 4.2.4 Coaep:xanue: JP 1,23

OO0mas xapakTepucTuka
MeTa/10B IITA-rpynmnsi
Iepunoanyeckoii cucTeMbl

AJTIOMUHMI: IMOJIy4YCHHEC, Q)Hanqecxne Hn XUMHYCCKHUC CBOﬁCTBa,
MNPUMCHCHUEC MPOCTOrO0 BCIIECTBA W €TI0 COCIUHCHHI.
AM(I)OTepHHe CBOMCTBA OKCHJa W THUAPOKCHIA aJIKOMHHUS,

VVIIJ13,4,5,7, 10
VK 1,2

THJIPOKCOKOMILIEKCHI AJTFOMUHUS. VPJI 1,2
XHMHYECKHUX 3JIEMEHTOB. ’
1P 11, 12,13
Tema 4.2.5 Conep:kanue: JP 1,23
O6masn XapaKTepuCTHKA DU3NYECKUE U XUMUYECKHE CBOMCTBA XpOMa U €r0 COCIMHEHUN. VYVIIJ 3,4,5,7, 10
METAJLJIOB IMO0OYHBIX MOArpynmn Oxcunpl u TUAPOKCUBI XpOMa(H), XpOMa(IH) )51 XpOMa(VI). yKI[ 1,2
Iepuoanyeckoii CHCTEeMBI | XPOMAThl U JUXPOMAThl, UX OKUCIUTEIBHBIE CBOKWCTBA.

XUMHUYECCKHUX IJICMECHTOB.

®usznueckue M XHMMHYECKHE CBOWCTBA MapraHia M €ro
coenuHeHuil.  Baxneiimme — coegunenus — mapranua(ll),
mapraana(lV), mapranna(VI) u mapraama(VII). [lepmanranar
KaJlus, €ro OKUCIUTEIbHbIE CBOMCTBA.

®u3znueckue M XHMHYECKHE CBOMCTBA JKejle3a U €ro
coenuHeHuil. Okcuabl, rugpokcuasl u conu xenesa(ll) u
xemneza(I1l).

DuU3NYECKUE U XUMUYECKHE CBOKWCTBA MEIU U €€ COCIMHEHUU.
[{uak: momydeHwe, (QU3NUECKHME W XHWMHUYECKHE CBOMCTBA.
AMdoTepHble CBOICTBA OKCHIAa ¥ TUAPOKCHIA IIMHKA,
TUIPOKCOKOMITJIEKCHI IMHKA.

VP 1,2
TP 11, 12,13




Tema 4.3
Pacuérnsbie 3agaun.

Coaep:xanue:
Pacuérer: Macchl BemecTBa WM 00bEMa Ta30B 1O M3BECTHOMY

JIP 1,2,3
VVIIJI 1,3,4,5,7,10

KOJIMYECTBY BEIIECTBA, Macce WIH O00bEMY OJHOTO U3 VK 1,2
Y4acTBYIOUIMX B PEAKIMH BEIIECTB, Macchl (00bEMa, KOIMYecTBa
BEILIECTBA) MPOAYKTOB PEAKIUHU, €CIIM OJJHO U3 BEIIECTB UMEET VP 1,2
nmpuMecH, Macchl (00BEMa, KOJWYECTBA BEIIECTBA) MPOIYKTa 2 TP 11, 12,13
peaKiuu, eciau OAHO M3 BEIIECTB JIaHO B BHJIE pacTBOpa C
OnpeAe€HHON MacCcOBOM JOJied PacTBOPEHHOIO BEIECTBA,
MAacCOBOM JOJM M MOJISIPHOW KOHUEHTpPAlMM BEILIECTBA B
pacTBope, OJM BBIXOAA MPOIYKTa PEaKIHUU OT TEOPETUYECKU
BO3MOKHOTO.
JAndPepennupoBannblii 3auer JP 1,2,3
yvIiijg 1,3,4,5,7,10
YK 1,2
2
YPI 1,2
IP 11, 12,13
CamocrosiTeibHas padoTa 30
CamocrositeibHas padora | Conep:xxanue JIP 4,3
Pacuérnble 3agaun Pacuérel: maccel BemecTBa WM 00BEMA Ta30B 10 HW3BECTHOMY yvIija2,3,5,10,13,15
KOJIMYECTBY BEIIECTBA, Macce MM 00bEMY OJIHOTO U3 YYaCTBYIOIIUX B YPI 1,2
peaKIK BEUIeCTB, MacChl (00bEMa, KOJIMYECTBA BEIISCTBA) MPOTYKTOB YK 1,2
peakiuu, eClIM OJHO W3 BEIIECTB MMEET IpHUMecH, Macchl (00BEMma, IIP 1, IIP 8.9
KOJIMYECTBA BEIIECTBA) MPOAYKTA PEAKIMH, €CJIU OJIHO W3 BEILECTB 2
JJaHO B BHJIE€ pacTBOpa C ONPEAEIEHHOM MacCOBOW  J0Jiei
PacTBOPEHHOTO BEIIECTBA, MACCOBOM TOJIM U MOJISIPHOM KOHIIEHTPAIUH
BEIIECTBA B PACTBOpE, JOJM BHIXOJA TMPOJYKTa pEaKIUH OT
TEOPETUUYECKH BO3MOXKHOTO.
CamocrositesbHast padora | Coaep:kanue: JqP2,3
Ipupoanbie ucrounnku | [Ipuponusiii ra3. IlomytHeie HedTsHble Ta3pl. Hedtp u  eé YVIIA 2,3,5, 10,13,14,15
YIJIeBOIOPO/IOB. MpoucXokaeHHe. KaMeHHBIN yroib U MPOIYyKTHI €T0 EPepadOTKH. 4 YPI 1,2
CrniocoObl mepepaboTKu HEPTH: TEeperoHKa, KPEeKUHT (TePMUUYECCKHIA, YK 1,2
KaTaJIUTUYECKHK), pudopMHUHT, muponn3. [IpoaykTel mepepaboTKu ITP 2,6,8,9 13
He()TH, MX IPUMEHEHHUE B IIPOMBIIUICHHOCTH U B OBITY.
CamocrositeqbHasi padora | Cogep:kaHue: 2 JP 2,3




I'eneTnueckasi cBA3hH
MeKIAy Pa3IuYHbIMU

B3anMocBsI3b pa3auyHbIX KJIACCOB YTIIEBOJA0POJIOB

VVII12,3,5, 10,13,14,15
VP 1,2

KJIACCaMH YIJIeBOIOPO/10B VK 1,2
1P 2,6,8,9 13
CamocrositenbHas padora | Coaepxxanme: JP2,3
I'asorennpou3BoaHbIE DJIEKTPOHHOE  CTPOCHHME  TaJOT€HIPOU3BOJHBIX  YIJIEBOJOPOJIOB. YVIIJA 2,3,5, 10,13,14,15
YIJIeBOAOPO10B Peaknuu 3amelneHus rajoreHa Ha rugpokcorpymmy. JleictBue Ha YPI 1,2
rajoreHnporu3BOHbIE BOJHOTO M CIHUPTOBOIO pacTBopa UIEIOYH. YK 4, 8,12
B3aumopeiicTBre  OMTAJOTEHAJKAHOB C MarHueM ©  ITUHKOM. I1P 2,6,8,9 13
Hcnonp30BaHnEe TaJOreHNPOU3BOAHBIX  YIJIEBOAOPOJOB B  OBITY,
TEXHUKE U MPU CUHTE3€ OPraHMYECKUX BEIIECTB
CamocrositesbHasi padora | Coaep:kanue: JIP 2, JIP 4

beaku. ’Kupsl. YrieBoasl

benkun kak npupomHele nosmMepsl. [lepBuuHas, BTOpUYHAs U
TpeTHuyHasi CTPyKTypa OenkoB. XHUMHYECKHE CBOMCTBa OEIKOB:
THIPOJIN3, JCHATypauus, KauyeCTBEHHbIE peakluu Ha  OeNKH.
DKCNepUMEHTAIbHBIE METO/IbI U3YUYEHHUS BEUIECTB U UX MPEBPAILCHUI:
pacTBopeHue OENKOB B BOJE, JEHATypalys OCKOB NP HarpeBaHUH,
1BETHBIE peakiuu Ha Oenku. CTpoeHue, pu3MUecKre U XMMHUYECKUE
CBOICTBA )KHPOB: THIPOIU3 B KUCJION U IEIOUHOH cpene. OcoOeHHOCTH
CBOMCTB JKHUPOB, COJAEpKAUIUX OCTaTKU HENPEAENbHBIX KUPHBIX
kucnotT. JXupbl B mpupone. Mputa Kak COJM BBICIIUX KapOOHOBBIX
KHUCTIOT, WX Moromee neiictBue. Knaccudukanus yrieBogoB (MOHO-,
IU-d  ToJMcaxapunabl). MoHOcaxapuisl:  TJIOK03a,  (pykrTo3a.
@dusznueckre CBOWCTBA M HaxoxJIeHue B mpupone. DoTocuHTES.
XHUMHUYECKHE CBOMCTBA INIIOKO3bI: PEAKIMU C Y4aCTHUEM CIHUPTOBBIX U
aNbJIETUIHOM TPYMI, CIOUPTOBOE U MOJOYHOKHCIOE OpoKeHHUE.
IIpuMeHeHne III0K03bl, €€ 3HaYEHHUE B KU3ZHEAECSITEIbHOCTH OPraHnu3Ma.
Hucaxapunpl:  caxapo3a, ManbTo3a. BoccraHaBnmmBaromue U
HEBOCCTAHABIIMBAIOIIME  JAuMcaxapuipl. ['maponus  nucaxapuios.
Haxoxnenune B npupoge u npumenenue. [lomucaxapuapl: kpaxmai,
INIMKOTeH M nemnono3a. CTpoeHue MaKpoOMOJEKyJ Kpaxmaia,
[JIMKOT€Ha M Uenono3bl. Pu3nyeckue CBOWCTBA KpaxMmana U
LEeJUIoNIO3bl.  XUMUYECKHE  CBOMCTBA  Kpaxmana:  THUAPOJIM3,
KaueCTBEHHAasl peakUuus ¢ MOJ0M. XMMUYECKUE CBOMCTBA LEJUIIOJIO3bI:
THApONIN3,  TodydeHue dQupoB  wnemwmonosbl. I[lonartue 06
HCKYCCTBEHHBIX BOJIOKHaX (BUCKO3a, alleTaTHBIM MIENK).

VVIIJL3,4,7, 10,15,16
VK 1,2

VP 1,2

TP 2, 6, 8, 10




CamocrosiTesbHasi padoTa
BbicokoMosieRyisipHbIe
COeJUHEeHHSI.

Conep:xanue:

OCHOBHbIE TOHSATUS XHMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHUIL:
MOHOMEp, TMOJIMMEP, CTPYKTYPHOE 3BEHO, CTEMCHb MOJIMMEpPU3AIINH,
cpenHsis MosekyispHas Macca. (OCHOBHbIE METOIbl  CHHTE3a
BBHICOKOMOJICKYJISIDHBIX ~ COCAWHEHMA -  [OJHUMEpHU3alus U
MOJIMKOHCHCAIINS. [Tonumepubie MaTepUabl. [Tnactmaccer
(MONMATUIICH, TOJNUIPONUICH, TMOJUBUHIIXJIOPHUI, TOIUCTHPOIL,
MOJIMMETHIIMETAKPIIIAT, TIOJMKApOOHATHI, MOJHMATUIIEHTEpedTaNaT).
Yrunuzanus u nepepadoTka IUIACTHKA. DIacTOMEPHI: HATypallbHBIHA
Kay4dyK, CHHTETHYeCKHe Kayuyyku (OyTaJueHOBBIH, XJIOPOMPEHOBBIMH,
M30IPEHOBBIN). Pe3nHa.

Bonokna: HatypanpHble (XJIOMOK, MIEPCTh, MIENK), HWCKYCCTBEHHBIE
(BHCKO3a, alleTaTHOE BOJIOKHO), CHHTETHYECKHE (KAIIPOH U JIaBCaH).

JIP 2, JIP 4
YVII/ 3,7, 10,15,16
VKT 1,2

VP 1,2

TP 2, 6, 8, 10

CamocTosiTesibHas1 padoTa
IlonsiTHE 0 IMCTIEPCHBIX
cucTemMax.

Conep:xkanue:

[TonsiTie o mucnepcHbIX cucremax. VctuHHBIE pacTBOphl. CriocoOb
BBIPO)KECHUS] KOHUEHTpAIMd PACTBOPOB: MaccoBas JIOJIsI BEIIECTBA B
pacTBOpe, MOJIApHAs KOHILEHTpauusa. HacplllieHHbIE 1 HEHACBILLICHHBIE
pacTBOPBI, PACTBOPUMOCTb.

Kpucramuioruaparsi.

JIP 2, 4
VVIIJL2,3,5, 10,13,15
VP 1,2
VK 1,2
TP 4, TIP 2 TIP 10, 12

CamocTosiTesbHasi padoTa
IlonyyeHnne u npuMeHeHune
METAJIJIOB MOOOYHBIX
NoArpynn

Conep:xkanue:

ITonmyyenue u npuMeHEHUE Xpoma.

[Tonmyuyenne u TpUMEHEHHE Xeie3a W ero cruiaBoB. [lomydenwe u
MPUMEHEHNE MEJIU U €€ COCIMHEHUN.

[IpuMeHeHne UHKA U €TO COCTMHECHUIA.

JIP 2, 4
VVII12,3,5, 10,13,15
VP 1,2
VK 1,2
TP 4, TIP 2 TIP 10, 12

CamocrosiTesibHasi padoTa
Poab xumuu B
o0ecnmeyeHUH
YCTOWYUBOIO pa3BUTHS
yeJjioBeYecTBa.

Conep:xanue:

[ToHATHE O HAYYHBIX METOJAX MO3HAHHS W METOJOJOTMHA HAay4HOTO
UCCIICIOBAHMS.

Hay4Hble NPUHIWIBI OpPraHU3allMM XUMHYECKOTO TPOHM3BOJICTBA.
[TpoMbliieHHBIE  CIIOCOOBI  MOJIy4EHHs Ba)XHEHIIMX BeElIEeCTB (Ha
npuMepe MPOU3BOJICTBA aMMHaKa, CEPHOW KHCJIOTBI, METAHOJIA).
[TpoMbIIIIeHHBIE  CITOCOOBI  TMOMYYEHHS] METAJIOB W CIUIABOB.
XUMHUYECKOe 3arpsS3HEHUE OKPYIKAIOIIeW Cpelbl U €ro IMOCIEICTBUS.
Posib xumun B 00ecTieueHIH SHEPTeTUIECKON OE30ITaCHOCTH.

Xumus ¥ 370poBbe 4YenoBeka. JlekapcTBeHHBIE cpenctBa. [IpaBuia
HCIIOJIb30BaHUA JICKAPCTBCHHBIX ITPCIIapaToB. Pons xumuu B Pa3sBUTHUU
MEIUITUHBI.

JIP 2, 4
VVIIZ2,3,5, 10,13,15
VP 1,2
VK 1,2

ITP 4, TIP 2 TIP 10, 12




XuMHUs THIIA: OCHOBHBbIE KOMIIOHCHTHI, IHINEBLIC 100aBKU. Poib
XUMUH B 00€CIIEUEHNH [TUIIEBON 0€30IIaCHOCTH.

Kocmernueckue u napdromepnsie cpenctpa. beitoBas xumust. [Ipasua
0€30macHOTO  WCIIONB30BaHMUS TpEnaparoB OBITOBOM XUMHUU B
MMOBCEIHEBHOM KM3HU.

CamocTosiTesbHasi padoTa
XuMus 4 310pOBbe
YyeJI0BeKa.

Conep:xkanue:
JlekapcTBeHHbIe cpeacTBa. lIpaBuiia UCnONb30BaHUsS JIEKAPCTBEHHBIX
npenapaToB. Posb XMMHUM B pa3BUTUN MEAUIIMHBIL.

JIP 2, 4
VVIIL2,3,5, 10,13,15
VP 1,2
VK 1,2

IIP 4, TIP 2 TIP 10, 12

CamocrosiTesibHasi padoTa
XuMus NUIIHA

Conep:xanue:
OCHOBHBIE KOMIIOHEHTHI IHUIIH, TUIIEBBIE 100aBKU. Pois XUMUH B
o0ecreueHny MUIEBOI 0€30IIaCHOCTH.

JIP 2, 4
VVII2,3,5, 10,13,15
VP 1,2

VK1 4, 8,12

IIP 4, TTIP 2 TIP 10, 12

CamocrosiTesibHasi padora
KocmeTnueckue u
napgromMepHbIe CPeACTBA.
buITOBast XuMM.

Conep:xkanue:

Kocmernueckue u napdromepnsie cpenctsa. berroBas xumus. [lpaBuna
0€30IacHOT0  MCIIOJIb30BaHMs —IpernapaTtoB  OBITOBOM XMMHUU B
ITOBCEIHEBHOM KU3HH.

JIP 2, 4
VVIIJ12.3,5, 10,13,15
VP 1,2
VK 1,2
IIP 4, TIP 2 TIP 10, 12

CamocrosiTe/ibHasi padoTa
XHUMHSA B CTPOUTEIHCTBE U
CeJIbCKOM XO0351liCTBE.
CoBpeMeHHbBIE
KOHCTPYKIHMOHHbIE
MaTepuaJbl.

Conep:xanue:

Baxuelimme ctpoutenbHble MaTepHalbl (LIEMEHT, OETOH).
Opranudeckue 1 MUHEpaJIbHbIE YA00pEHNUS.

Kpacku, cTekno, kepamuka.

JIP 2, 4

VVIIJT2,3,5, 10,13,15
VP 1,2

VKJI 1,2

TIP 4, TIP 2 TIP 10, 12




3. YCJIOBUSA PEAJIM3ALIMU ITPOI'PAMMBI YYEBHOI'O ITIPEMETA

3.1. lns peaau3anuu NporpaMMsbl y4eOHOI0 NpeaMeTa J0JKHbI ObITh MPeAyCMOTPEeHbI
cJieAyolue cnennaabHble OMeIeHHs
- YueOHblil KaOUHET:
® pabouee MECTO MPETOIaBaTEeNs;
® [10CaJOYHBIEC MECTA MO KOJIUYECTBY OOYHAIOIINXCS;
® JJ0CKa KJIacCHasl.
- YyeOHO-HarIsIIHbIE ITOCOON:
® KOMIUIEKT JIEMOHCTPAI[MOHHBIX YUYEOHBIX TaOJIHIL;
®  KOMIUIEKT MMOPTPETOB JIsl 0hOpMIICHHS KaOUHETa;
®  KOMIUIEKT HATJISIIHBIX TOCOOHI /ISl TOCTOSIHHOTO MCTIOb30BAHMS.
- KomnbloTepHass TeXHUKa C JMIEH3UMOHHBIM IMPOTPAMMHBIM 00ECIIEYEeHHEM M BO3MOKHOCTHIO
MOJIKITFOUEHUS K MTHPOPMAITMOHHO-TEIIEKOMMYHUKAIIMOHHOM ceTu « UHTepHETY.
- MynbTuMeuitHas yCTaHOBKA WJIM MHOE 000pyA0BaHUE ayIUO BU3YyaTU3aliu.

3.2. UndopmanuoHHOE o0ecnedyeHre peaJu3alu NPorpaMmbl
3.2.1. OcHOBHBIC NTEeYaTHbIC N31AHUSA:

1. Xwumus mist ipodeccuii ¥ CeMaTbHOCTEN €CTECTBEHHO-HAYYHOTO npoduist: yueOHuk / [lox
pen. O.C. I'abpuensua. - 4-e Uz ., crepeoTHrl. - M.: I3garensckuii neHTp «Akagemus», 2018.
- 394 c.: un. - (IlpodeccuonanbHoe 00pa3oBaHUE).

2. Tabpuensn, O.C. Xumus: 10 knacc: 6a30Bbiil ypoBeHb: yuebuux/ O.C. I'abpuensn, W.I.
Octpoymos, C.A. CnankoB. — 6-¢ u3n., crep. — Mocksa: [Ipocsemenue, 2024.- 128 c.: uin.

3. Tabpuensn, O.C. Xumus: 11 kmacc: 6a30Bblii ypoBenb: yuebnuk/ O.C. I'abpuensn, W.I.
Octpoymos, C.A. CnankoB. — 6-¢ u3n., crep. — Mocksa: I[Ipocsemienue, 2024.- 127 c.: uin.

3.3 TpeGoBaHus K neAaroru4ecKuM padoTHUKAM
Briciiee npodeccnonanbHoe 00pa3oBaHue WK cpeliHee IpodeccnoHaabHoe 00pa3oBaHue

[0 HamNpaBJeHUIO MOAroToBKH "OOpa3oBaHUE M MeAaroruka" Wi B 00JIACTH, COOTBETCTBYIOIICH
npernogaBaeMoMy TMpeaMeTy, 0e3 MpeabsBiIeHUs TpeOOBaHMN K CTaxKy paboOThl, JTUOO BhICIIEE
npodeccuoHaabHOe  O0pazoBaHWEe WM  cpenHee mnpodeccuoHanbHOE — oOpa3oBaHHME U
JIOTIOJIHUTENbHOE — MpoeccroHallbHOE OOpa3oBaHME [0 HANPABICHHUIO JEATEJBHOCTH B
00pa30BaTebHOM YUpexJAeHUN 0e3 NpeabsBIeHUs TPeOOBaHUM K CTaxy pabOThlI.

JonomaurensHoe mpodecCHoHAIbHOE O00pa3oBaHWe MO NPOQWI0  TMeJaroruaecKoi
NeSITeIbHOCTH HE peXe YeM OJIUH pa3 B TPH roja.

3.4 OcoGenHocT peajau3anuu nporpammasl st Jun ¢ OB3 u uHBaTUAHOCTHIO.

st oOy4Jarommxcst ¢ OrpaHMYEHHBIMH BO3MOXKHOCTSIMU 3JI0POBBSI M O0YYArOIINXCSI-MHBAIHIOB
peanu3anusi TpOrpaMMbl OCYIIECTBIISIETCS ¢ YIETOM OCOOCHHOCTEH MCUXO(DH3NYECKOTO Pa3BUTHS,
WHJIUBUIYJIbHBIX BO3MOYKHOCTEH M COCTOSIHUS 3710pOBbsi HA ocHOBe pekomenanuii [IMITK.

3.5. IlpumeHeHHe TUCTAHIMOHHBIX oOpa3oBaTejbHbIX TexHosorui (JAOT) m 31emeHTOB
3JIEKTPOHHOI'0 00y4YeHust

Peanmuzamust mporpamMmbl  MOMKET OCYIIECTBIATHCS C MPUMEHEHHEM JTUCTAHIIMOHHBIX
obpazoBarenbHbix TexHoyoruit (J10OT) u snexrpornoro ooyuenus (30). OCHOBHBIMH 3JIEMEHTAMHU
cucreMbl D0 wu JIOT sBnsroTcs: oOpa3oBaTeiabHbIE OHJIAWH TUIAT(GOPMBI, ITUGPOBBIC
o0Opa3oBaTeNbHbIe PECYPCHI, BUACOKOH(DEepeHIINH, BeOMHAPHI, e-mail, 31eKTpOHHbIE TOCOOUS U T.J.



OCHOBHBIMU BUIAMU 3aHATHH C UCIIOIB30BaHUEM AIeKTpoHHOTr0 00yuenus u JJOT sBistores:
- ypok (off-line u on-line)
- nexius (off-line u on-line)
- MpaKkTH4eckoe 3ausTre (on-line)
- KOHCYJIbTallUsl MHAWBHIyallbHas WK Ipynnosas (on-line)
JlucTaHIMOHHBIE TEXHOJIOTUM M 3JEKTPOHHOE OOydYeHHE MOXKET TMPUMEHSAThCS JUIsS
OpraHMU3aIKi CaMOCTOSITEIbHON paboThl 00yUaroluXcs, a Tak)Ke KOHTPOJI U OLIEHKU Pe3yIbTaToOB
OCBOCHHS yUeOHOTO TIPEeIMETA.



YYEBHOI'O ITIPEIMETA

4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHMUAA

Pe3yabTarhbl IToxa3zaTen olleHKHU MeToabl OLIEHKH
o0y4eHust

JIP 1 -IPOSIBJIACT ~ AKTUBHYIO  JKM3HEHHYI0  MO3ULHUIO, | - TECTUPOBAHUE;
dbopMyIUpyeT onpeaeNneHus , 3aKOHBI 1 aKCHOMBI, - YCTHBII 1IOpOC;
BBITIOJIHSIET BBIYMCIICHUS TP PELICHUU 3a]1aY, - XUMUYECKHUM JIUKTAHT;
HAXOJUT HEOOXOIUMYI HWH(GOPMAILUIO , HWCIOJB3YS | - HHIUBHyaIbHAS
CIIPaBOYHBIC MAaTEPHAJIbI; UCCIEAYEeT KaueCTBCHHBIM M | CAMOCTOSITEIbHAS padoTa;
KOJTMYECTBEHHBIN COCTaB XMMHUYECKOTO BEIECTBA IO | - MPEICTABICHUE
€ro XMUMHYEcKOol (opMylie ; COCTaBJIseT YpaBHEHHS | pe3yJbTaToB
XUMHUYECKUX peakuuid ¢ JaloT KIacCHU(PUKAIUIO | MPAKTHUYECKUX padoT;
XUMUYECKUX PEAKIUH; - 3aIIMTa TBOPYECKUX
OpUEHTHUPOBAaHHBIC 33Jauyd Ha Hauboiblue U | paboT;
HAaUMEHBIINE 3HAYeHUS (HEIOCTaTOK U M30BITOK | - KOHTPOJbHAsS padoTa;
BEIIECTBA) - BBITIOJTHEHUE 3aJJaHUI
- CTposT TpapuKu M3y4YeHHBIX (yHKIMA ( ckopocTh | Ha /3
XUMHUYECKHUX PEAKIH );
UCIONB3YIOT TpaduKU MPU H3YyUYEHUU MPOIECCOB U
3aBUCUMOCTEH, MpU pElIEeHUU 3aJad U3 JpPYrux
y4eOHBIX MPEAMETOB M 3aJa4 M3 PEalbHON >KU3HU;
BBIpaXaloT  ¢GopMylaMud  3aBUCUMOCTH  MEXIY
BEJIMYMHAMU;
-BBIUUCISIOT ~ BEPOSITHOCTH € HCIOJIb30BAaHUEM
rpad@UYecKUX METOJIOB; MPUMEHSIOT KOMOWHATOPHBIC
(bakTel U GOPMYJIBI MPU PEIICHUH 3a/1a4; OICHUBAIOT
BEPOATHOCTH pPEAJIbHBIX COOBITUH; OCYILECTBISIOT
3HAKOMCTBO c buznueckumMu BEJIMYMHAMU;
OIICHUBAIOT pa3Mepbl 00BEKTOB OKPYKAIOIIETO MUPA;
- NPUBOAAT NPUMEPBl XUMUYECKHX OTKPBITHI
POCCUICKON U MUPOBOM XUMUYECKON HAYKU;
MPUMEHSIOT CIPABOYHYIO JIMTEPATypy U CIPABOUYHBIC
TaOJIUIIBI

JIP 2 - TIOKa3bIBalOT TOTOBHOCTh K  CaMOpPa3BUTHIO, | - TECTUPOBAHUE;

CaMOCTOSITENIBHOCTH U CAMOOIIPEIETICHUIO;
(dbopMynupyer onpeaeneHus , 3aKOHbl U1 aKCUOMBI;
BBITIOJIHSIET BBIYMCIICHUS IIPU PELIEHUU 3a]1a4,

HAXOJUT HEOOXOAUMYI0 HWH(GOPMALMIO , HCHONB3Ys
CIIpaBOYHbIC MaTEpHUAJIbl; UCCIEAYET KaueCTBEHHBIN U
KOJIMYECTBEHHBI COCTaB XMMMUYECKOTO BEILECTBA IIO
ero XMMHUYECKOH (opMyJie ; COCTABISIOT ypaBHEHHUS
XUMHUYECKHX peakUMid U JalT KIaCCHU(PHUKALUIO

XUMHYECKHUX PEaKIUi;

- YCTHBIM MOpPOC;

- XUMUYECKHUI TUKTaHT;

- UHOUBUAYaIbHAas
CaMOCTOsTeNIbHAs paboTa;
- IPCACTABJICHUC
pe3yJIbTaToB
IPAKTUYECKUX padoT;

- 3alIUTa TBOPUECKUX
pabor;




OPUEHTHPOBAaHHBIE 33/Ja4d Ha HauOOJbIINE WU
HaNMEHBIIME 3HA4YeHUS (HEZOCTaTOK M H30BITOK
BEIIIECTBA)

- CTPOAT rpadUKK U3YyUEHHBIX (PYHKIIMHA

( CKOPOCTh XMMHUYECKUX PEAKITUH );

UCTONB3YIOT TpadUKU NpPU H3YYEHUH MPOLECCOB U
3aBUCUMOCTEH, TMpH peHIeHuH 3a7ady U3 JIPYyTrux
y4eOHBIX MpPEeIMETOB M 3a/Jad U3 peabHON KU3HH,
BBIpQXAIOT  (QOpPMyJNaMH  3aBHCHUMOCTH  MEXIYy
BEJIMYMHAMU;

-BBIYUCIIAIOT ~ BEPOSITHOCTh € HUCIOJIb30BAaHUEM
rpadUyecKuX METOO0B; MPUMEHSIOT KOMOMHATOPHbBIE
dakTel U GOPMYJIBI NPU PEIICHUH 3a/1ad; OICHUBAIOT
BEPOSATHOCTH PEAIbHbIX COOBITUH; OCYLIECTBISIOT
3HAaKOMCTBO C  (PU3UYECKUMHU BEJIMYMHAMU;
OLIEHUBAIOT pa3Mepbl 0OBEKTOB OKPYKAIOLIETO MUPA;

- NPUBOAAT TPUMEPHl XHUMHYECKHX OTKPBITHIM
POCCUICKON U MUPOBOW XMMUYECKON HAYKU;
MPUMEHSIOT CIPAaBOYHYIO JIMTEPATYpy U CIpPABOYHBIE
TaOJIUIIBI

- KOHTpOJIbHast padoTa;
- BBIIIOJIHEHUE 3aJaHuU

Ha /I3

JP 3

- IPOSIBJISIFOT MOTHBALIMIO K O0YUYEHHIO U IMYHOCTHOMY
Pa3BUTHIO:

(bopMyIHpyeT ONpeeIICHHs , 3aKOHBI 1 aKCHOMBI,
BBITIONTHSET BBIYUCIICHUS TIPU PEIICHUU 3a/a4,
HAaXOJUT HEOOXOAUMYI WH(GOPMAIUIO, HCHOIb3YS
CIPAaBOYHBIE MAaTEPHAIIbI, UCCIICYEeT KAa4eCTBEHHBIN U
KOJIMYECTBEHHBIA COCTaB XMMHYECKOTO BEIECTBA TIO
ero XUMHUYECKOW (HopMyIie; COCTaBIIICT YpaBHCHUS
XUMHYECKMX pEaKIuii W JalT  KiIacCU(UKAIUIO
XUMHUUYECKUX PEaKIIUil;

OPUCHTHUPOBaHHbIE 3aJla4l Ha  HAWOOJbIIHNE WU
HAaUMEHbBIINE 3HAYeHUS (HEJOCTaTOK U M30BITOK
BEIIIECTBA)

- UCTOJB3YIOT TpadUKH TPHU H3yYEHUHU MPOIECCOB U
3aBUCHMOCTEH, TIpU pelIeHHH 3a7ad W3 JPYTHx
V4eOHBIX MPEJAMETOB M 3a7ad M3 PEaNTbHON JKU3HU;
BBIp@XKAIOT  (OpMyJIaMHd  3aBHCHUMOCTH  MEXIy
BEIIMYMHAMU;

-BBIYHCIISIFOT ~ BEPOSITHOCTH € KCIOJIb30BAaHHEM
rpadMUecKuX METOJIOB; MPUMEHSIOT KOMOWHATOPHBIC
bakThl U (HOPMYINBI MPU PEHICHUH 33]a4; OICHUBAIOT
BEPOSTHOCTH pPEAbHBIX COOBITUH; OCYIIECTBISIOT
3HAKOMCTBO ¢  (hu3mueckuMu BEITMYMHAMU;
OIICHUBAIOT pa3Mephbl 00BEKTOB OKPYKAIOIIETO MUPA;

- TPUBOAAT TIPUMEPHl XUMHYECKHX  OTKPBITHH

- TECTUPOBAHHUE;

- YCTHBIA MOpPOC;

- XMMUYECKUI JUKTaHT;
- UH/IMBUyallbHas
CaMOCTOsTeNIbHAs paboTa;
- IPECTaBICHHE
pe3ysbTaToB
MPAKTHYECKHUX padoT;

- 3al1Ta TBOPUECKUX
pabor;

- KOHTpOJIbHast padoTa;

- BBITTOJIHEHHE 3aJaHUH
Ha /I3




POCCUICKON U MUPOBOM XUMUYECKON HAYKU;
IIPUMEHSIOT CIIPaBOYHYIO JIMTEPATypy M CIPABOYHBIE

TaOIULIBL
JIP 4 - (opMUPYIOT OCHOBBI TMPABOCO3HAHHS W HAJIMYHE | - TECTUPOBAHUE;
HKOJIOTUYECKOM KYJIbTYpBHI ; IOKa3bIBAIOT CIIOCOOHOCTH | - YCTHBIHM 11OPOC;
CTaBUTb LIEJIU U CTPOUTD KU3HEHHBIE IUIAHBI ; - XMMUYECKUH JUKTAHT;
bopMyaHMpyeT onpeaeseHus , 3aKOHbI U aKCUOMBI, - UH/AMBUJyallbHas
BBINOJIHSCT BHIYMUCIICHUS TIPU PEIICHUH 3a]1a4, CaMOCTOsITeNIbHAs paboTa;
HaXOJUT HEOO0XOAUMYI0 HMH(OPMALUIO , HCIOJIB3Ys | - IPEACTaBICHUE
CIIPaBOYHBIE MaTepHallbl; UCCIETYEeT KaUeCTBEHHbBIN U | PE3yJbTaTOB
KOJIMYECTBEHHBIM COCTaB XMMMYECKOTO BEIIECTBA IO | MPaKTHUYECKHUX padoT;
€ro XMMHUYecKol (opMysie ; COCTaBJISET YpaBHEHHS | - 3alllUTa TBOPUECKUX
XUMHUYECKHX pEeakuuid u JalT KiIacCHu(pUKAIHio | padoT;
XMUMUYECKHUX peaKIuii; - KOHTpOJIbHasI padoTa;
OPUEHTHPOBAaHHbIE 33/Ja4yl Ha HauOOJbIIWE U | - BHIIOJHEHUE 3aaHUI
HalMEHbIIME 3HA4YeHUs (HEAOCTaToOK M U30bITOK | Ha /I3
BEIIIECTBA)
- HCTIONB3YIOT TPaQuKH MPU U3yUYEHHH IPOLECCOB U
3aBUCHUMOCTEH, NpU peleHuu 3a7ad M3 JPyrux
y4eOHBIX MPEAMETOB M 3aJad M3 pEealbHON >KU3HU;
BBIpRXalOT  (QOpMyJIaMH  3aBHCHUMOCTH  MEXIy
BEIMYMHAMU;
- TPUBOIAT MPHUMEPbl XUMHMYECKHX  OTKPBITHH
POCCUICKON U MUPOBOM XUMUYECKON HAYKU;
IPUMEHSIOT CIPaBOYHYIO JIUTEPATypy M CIIPaBOYHBIC
TaOJIUIIBI
YVIIA 1 CaMOCTOSITENIbHO (POPMYJIUPOBATh M aKTyaJIM3UpPOBATh | - TECTUPOBAHUE;
po0ieMy, BCECTOPOHHE €€ pacCMaTpUBaTh; - YCTHBIN IIOpOC;
- XMMUYECKUH JIUKTaHT;
- UHAMBUyallbHAs
caMOCTOsATeNIbHAs paboTa;
- IPE/ICTABIICHUE
pE3yJIbTaTOB
NpPaKTUYECKUX pabdoT;
- 3alllUTa TBOPUYECKUX
pabor;
- KOHTpOJIbHAs paboTa;
- BBIIOJIHEHUE 3aJaHUH
Ha /I3
YVIIA 2 ONPEAEIATh €N ACSITEIbHOCTH 3a/1aBasi MapaMeTPhl U | - TECTUPOBAHUE;

KPpUTCpUHU HUX OOCTHXKXCHUA, COOTHOCUTH PE3YJIbTaThbl
JACATCIIBHOCTH C ITOCTABJICHHBIMU LCIISIMU

- YCTHBIH I0pOC;

- XUMHYECKUM JTMKTAHT;
- UHJIUBHUIyaJIbHAas
CaMOCTOsITeNIbHAs padoTa;
- IPEJCTaBICHUE




pe3yIbTaToB
NpaKTUYECKUX padoT;

- 3alIUTa TBOPUECKUX
pabor;

- KOHTpOJIbHAs paboTa;
- BHITIOJIHEHUE 33 JaHHI
Ha /I3

YVIII 3

Hcnons3oBare INpU  OCBOCHUM 3HAHUW  IIPUEMBI

JIOTUYCCKOr0O MbBIIUJICHHUA — BBIACIIATL XapaKTCPHBIC
MMPU3HAKH MOHATHH | YCTaHaBJIMBATh B3aMMOCBA3b,
HCIIOJIB30BAaTh

COOTBCTCTBYIOIIHE IIOHATHUSA JITIA

00BSICHEHUS OTIENbHBIX (DAaKTOB U SIBJICHUM.

- TECTUPOBAHHUE;
- YCTHBIHN I0OPOC;

- XUMHYECKUM JTMKTAHT;
- HHIUBUAYyaTbHAs
CcaMOCTOsITeNIbHAs padoTa;
- Ipe/ICTaBICHHUE
pe3yNbTaToB
MPAKTHYECKHUX padoT;

- 3aIIUTa TBOPUYECKUX
pabor;

- KOHTpOJIbHast paboTa;

- BBITIOJTHEHHE 3aJaHUH

Ha /(3

VI 4

Br16upaTh OCHOBaHUS M KPUTEPHUH TSI
KJ1acCU(UKAIIMU BEIIECTB U XMMUUYECKUX PEaKIIUM.

- TECTUPOBAHHE;
- YCTHBII 1IOpOC;

- XMMUYECKUI JIUKTaHT;
- UHIUBH Ty aJTbHAS
camocTosTellbHas paboTa;
- IPEICTaBIICHHE
pe3yIbTaToOB
MPAKTHYECKHUX padoT;

- 3aIIUTa TBOPYECKUX
pabor;

- KOHTpOJIbHAs PaboTa;

- BBITIOJIHEHHE 3aJaHUN
Ha /I3

VYIS

YcranaBauBaTh MMPUYIUHHO-CIICACTBCHHBIC
MCIKAY U3Yy4aCMBbIMU SABJICHUAMMU.

CBA3HU

- TECTUPOBAHMUE;
- YCTHBIN IIOpOC;

- XMMUYECKUH JIUKTaHT;
- UH/AMBUyallbHas
caMOoCTOsATeNIbHas paboTa;
- IPEJICTaBICHHE
pe3yJbTaToB
IIPAKTUYECKUX padoT;

- 3alIUTa TBOPUECKUX
pabor;

- KOHTpOJbHas paboTa;

- BBIIIOJIHEHHE 3aJaHuN




Ha /I3

YVIIA 6 CrpouTh JIOrMYecKHE€ 3aKJIIOYeHUs (MHIYKTHBHBIE, | - TECTUPOBAHUE;
JIelyKTHBHBIE, [10 AHAJIOTUH) - YCTHBIH TOPOC;
BbISBIATE  3aKOHOMEPHOCTH U MPOTUBOPEYMSA B | _ yyrvowra renriz JKTAHT;
paccMaTpuBaeMBbl SIBICHUSX, (POPMYJIUPOBATh BBIBOJBI | _ WHIMBHTYaTbHAS
1 3aK/TFOICHHA. camMocTosATeNbHas paboTa;
- IPE/ICTABIICHUE
pe3yJIbTaTOB
IIPAKTUYECKUX padoT;
- 3alllUTa TBOPUYECKUX
pabor;
- KOHTpOJbHas paboTa;
- BBIIIOJIHEHME 3aJaHuN
Ha /I3
YVIIA 7 IIpuMeHATH B npouecce O3HaHUs, UCIIOIb3yEMBIE B - TECTUPOBAHHUE;
XMMUHU CUMBOJINYECKHE (3HAKOBBIE) MOJIEIH, - YCTHBIN IOPOC;
peoOpa30BbIBaTh MOJICIIbHBIEC IPECTABICHHUS- - XUMUYECKUH JUMKTaHT;
XUMHUYECKUN 3HAaK (CHMBOII) JIEMEHTA, XUMUYECKast - UHIUBUAYaIbHast
¢dbopMyiia, ypaBHEHHE XUMUYECKON PEAKIUH — IIPU camocTosTelbHas padoTa;
peLIeHNH yUeOHBIX M03HABATENbHBIX U IIPAKTUYECKUX | - IPEACTaBICHUE
3a]a4, IPUMEHTh Ha3BaHHbIC MOJEIIbHbBIE pE3yJIbTaTOB
IIPEJICTaBJICHMS UIsl BBIABJICHUS XapaKTEPHBIX HNpPaKTUYECKUX padoT;
IIPU3HAKOB U3y4aeMbIX BELIECTB U XUMHUUECKHUX - 3aIlUTa TBOPYECKUX
peaxkuil. pabor;
- KOHTpOJIbHast paboTa;
- BBEIIIOJIHEHUE 3aJaHuI
Ha /I3
YVIII 8 Bnagetp ocHOBaMHM METO/IOB HAYYHOI'O IIO3HAHUS | - TECTUPOBAHUE;
BELIECTB U XMMUUYECKHUX PEaKIIMIA; - YCTHBI# 1OPOC;
- XUMUYECKUM JVKTaHT;
- HHOUBUAYyaIbHAas
caMOoCTOsATeNIbHAs paboTa;
- IPE/ICTABIICHUE
pe3ybTaToB
MPAKTUYECKHUX padoT;
- 3aIlATa TBOPYECKUX
pabor;
- KOHTpOJIbHast padoTa;
- BBINIOJIHEHUE 3aJaHUN
Ha /I3
YVIIa 9 @opMyIMpOBATH LU U 3314l UCCIICIOBAHHUS, - TECTUPOBAHHUE;

HCIIOJIH30BATh MTOCTABJICHHBIE U CAMOCTOSITEIHLHO
chopmyIUpOBaHHBIE BOMPOCKHI B KAYECTBE
MHCTPYMEHTA [MO3HAHUS U1 OCHOBBI JJIS
(dbopMUPOBaHUS TUIOTE3bI MO IPOBEPKE MPABUIBLHOCTU

- YCTHBIN IIOPOC;

- XUMHYECKHI JAUKTAHT,
- HHIUBUYyalbHAas
CaMOCTOsATeNIbHAs paboTa;




BBICKa3bIBACMbIX Cy)KI[eHI/IfI;

- IPEJCTaBICHHE
pe3yIbTaToB
IPAKTHYECKHUX padoT;

- 3alIUTa TBOPUECKUX
pabor;

- KOHTPOJIbHAsA PaboTa;
- BBIIIOJIHEHUE 3aIaHUM
Ha /I3

VVIIA 10 Bnanetr HaBbIKaMU CaMOCTOSITEJIBHOTO IUIAHUPOBAHUS | - TECTUPOBAHUE;
M TPOBEICHUS  YYCHHYCCKMX  OKCICPUMEHTOB, | - yCTHBIH MOPOC;
COBEPIIECHCTBOBATh YMEHUS HAOIMIONATE 32 XOIOM | _ yprvrwo o JIKTAHT;
IpoIecca, CaMOCTOATENLHO — MPOTHO3MPOBATH €0 | M IYBHTY ATEHAS
pesynbrar. DopmynupoBaTh OOOOIICHHS W BBIBOIBI
OTHOCHUTEIIBHO JIOCTOBEPHOCTH pe3yabTaToOB caMoCToATENbHas paboTa;
UCCIEA0BAHUs, COCTABIATH OOOCHOBAHHBIM OTYéT O | - HPCACTABICHHC
MIPOJIeJIaHHOM paboTe; pe3yIbTaTOB
MPAKTHYECKHUX padoT;
- 3alIMTa TBOPYECKUX
pabor;
- KOHTpOJIbHasI paboTa;
- BBITIOJTHEHHE 3aJaHUHI
Ha /I3
YVIII 11 [TproOperaTh OMBIT YYEHUYECKON HCCIIEIOBATENbCKON | - TECTUPOBAHUE;
U TMPOCKTHOW AESITETHbHOCTHU, MPOSIBISTh CIIOCOOHOCTH | - YCTHBIN MOPOC;
U TOTOBHOCTh K CAMOCTOSITEJIbHOMY IOMCKY METOJOB | - XUMMUYECKUI JIUKTaHT;
pelieHusT  NPaKTUYECKUX  3aJay, I[PUMEHEHHIO | - UHIUBUIyaIbHAS
Pa3IMYHBIX METO/I0B IMO3HAHMUS; camocTosTelIbHas paboTa;
- IpeJICTaBJICHUE
pe3yabTaToOB
MPaKTUYECKHUX PaboT;
- 3aIIMTa TBOPYECKUX
pabor;
- KOHTpOJbHas paboTa;
- BBIIIOJIHEHUE 3aJaHuI
Ha /I3
VYVIIA 12 OpueHTUpOBaTbCA B PA3IUYHBIX  HUCTOYHUKAX | - TECTUPOBAHUE;
uHpopmanuy  (HAyYHO-TIONYJSAPHAs  JIUTEPATYPA | - yCTHBIN HOPOC;

XUMHUUYECKOIO COJIEP)KAaHUs, CIpPaBOYHBIE IOCOOMS,
pecypcbl MIHTepHeTa), aHanu3upoBaTh HH(OpMAIUIO

pa3aMuYHbIX  BUJAOB U (QopM  IpelCTaBIeHMUS,
KPUTUYECKH  OLICHMBaTb €€  JIOCTOBEPHOCTb U
HENPOTHUBOPEUYUBOCTE;

- XUMUYECKHI JINKTaHT;,
- UH/IUBUJyaJIbHAS
caMOoCTOsATeNIbHAs paboTa;
- IPEJCTaBICHHE
pe3yIbTaToB
IPAKTHYECKUX padoT;

- 3alIUTa TBOPUECKUX
pabor;

- KOHTpOJIbHAs paboTa;




- BBIIIOJIHEHUE 3aJaHuI

Ha /I3

VVIII 13

@opMyJIMPOBATh 3aMPOCHl U MPUMEHATH Pa3IMYHbIC
METOABl TMpU TIONCKE H oTOope uHbOpMaIuH,
HEOOXOMUMOW ISl BBINIOJHEHUsI Y4YeOHBIX 3a/ad
OIPENICIIEHHOTO THIIA;

- TECTUPOBAHHUE;
- YCTHBIN MOPOC;

- XUMUYECKHH JUKTaHT;
- UHIUBUAYaIbHAas
camocTosTeNnbHas paboTa;
- IPCACTABJICHUC
pe3yIbTaToB
IPAKTUYECKUX padoT;

- 3alIUTa TBOPUECKUX
pabor;

- KOHTpOJIbHAs paboTa;

- BBITIOJTHEHUE 33IaHUN
Ha /I3

VVII 14

[TproOperaTh ONBIT UCIIOIB30BAaHUS WH(POPMALIMOHHO-
KOMMYHUKAaTHBHBIX ~ TEXHOJOTMH W  Pa3IHYHBIX
MIOUCKOBBIX CHUCTEM;

- TECTUPOBAHHUE;
- YCTHBIHN IIOPOC;

- XUMUYCCKHIA JUKTAHT;,
- HHIUBUAYyaTbHAs
CaMOCTOsITeJIbHAs padoTa;
- Ipe/ICTaBICHUE
pe3yNbTaToB
MPAKTHYECKHUX padoT;

- 3aIIUTa TBOPUYECKUX
pabor;

- KOHTpOJIbHast padoTa;

- BBITIOJTHEHHE 3aJaHUH

Ha /I3

VVIIT 15

CaMOCTOSITebHO BBIOMPATh ONTUMAJBbHYIO (HhopMy
npencTaBiIeHus UHPOpManuu  (CXeMbl, TpaduKH,
JarpaMMBl, TaOJIUIIBI, PUCYHKU U APYTHE)

TECTHPOBAHUE;
- YCTHBII NIOpOC;

- XUMUYECKHI JUKTaHT;
- UH/IUBUIyaJIbHAS
camocTosTelIbHas paboTa;
- IPEICTABIICHHE
pe3yIbTaToOB
MPaKTUYECKHUX PaboT;

- 3alUTa TBOPUECKUX
pabor;

- KOHTpOJIbHAs paboTa;

- BBITIOJTHEHUE 33/ I1aHUN
Ha /I3

VYT 16

Hcnonp30BaTh Hay4yHbIM SI3bIK B KA4ECTBE CPEACTBA
npu paboTe ¢ XUMHUYECKON nH(popMaLuen: TPUMEHSITh
MEXIpeAMETHbIC ((DU3MYECKHEe W MaTeMaTHYECKUE)
dbopmyel, abOpeBHATYPHI,

3HaKH1 u CHMBOJIBI,

- TECTUPOBAHHUE;
- YCTHBIN IIOpOC;

- XUMMUYECKUM JVKTaHT;
- HHOUBUAYyalbHAas




HOMEHKJIATYyPY;

camocTosTellbHas paboTa;
- Ipe/ICTaBIICHHUE
pe3ysIbTaToB
MPAKTUYECKHUX padoT;

- 3alIUTa TBOPUECKUX
pabor;

- KOHTpOJIbHAsI padoTa;

- BBITIOJIHCHUE 33JaHHI
Ha /I3

VYT 17

Hcnonb30Bate 1 MpeoOpa3oBbIBATh 3HAKOBO-
CHUMBOJINYECKUE CPEJICTBA HATJISITHOCTH.

- TECTUPOBAHHUE;

- YCTHBIN IIOpOC;

- XUMHYECKHI JUKTAHT,
- UHAMBUyallbHas
caMOCTOsATeNIbHAs paboTa;
- IPEJCTaBICHHE
pe3yJbTaToB
NpPaKTUYECKUX paboT;

- 3alIUTa TBOPUECKUX
pabor;

- KOHTpOJIbHast paboTa;

- BBEIIIOJIHEHME 3aJaHuN
Ha /I3

YK 1

3a/aBaTh BOMPOCHI MO CYIIECTBY 00CYXIaeMOU TeMbI
B XOJI€ IMaiora u \WJIH TUCKYCCHH, BRICKA3bIBATh UJICH,
(bopMyJIUpOBAaTh CBOU TMPEAJIOKEHUS OTHOCHUTEIBHO
BBITIOJIHEHUS TTPEIIOKEHHOM 3a/1a4u;

- TECTUPOBAHHUE;

- YCTHBIH I0OPOC;

- XUMHYCCKHUM JTUKTAHT;
- UHIUBUAYyaTbHAs
caMOCTOsITeNIbHas padoTa;
- IpeJICTaBJICHUE
pe3ynbTaToB
MPaKTHYECKHUX padoT;

- 3aIIMTa TBOPUYECKUX
pabor;

- KOHTpOJIbHast padoTa;

- BBIIIOJIHEHUE 3aJaHuI

Ha /I3

VKT 2

BricTynatp c Npe3eHTanuen pe3yJIbTaToOB
JESITEIbHOCTH, MOJTyYEHHBIX

CaMOCTOATCIIbHO UJIK COBMECTHO CO CBCPCTHUKAMU IIPpU

[MO3HABaTEIILHOM
BBITIOJTHEHU U XUMHYECKOTO JKCIIEpUMEHTA
MPAKTUYEeCKOH pabOThl MO WCCIEAOBAHUIO CBOWCTB
M3YyY4aeMbIX BEIECTB, pealu3aluil Y4eOHOTO MpOeKTa
u  (GopMyIHpOBATH
MPOBEIEHHBIX MCCIEAOBAHUM IMYyTEM COIJIACOBAHUSA

BBIBOJIBI [0  PE3yJbTaTam

MTO3UIIMHA B XO/€ OOCYKJIEHUS U 0OMEHA MHEHHUSIMH.

- TECTUPOBAHHUE;

- YCTHBIM MOpPOC;

- XUMUYECKHH JUKTaHT;
- UHIUBUAYaIbHas
caMOoCTOsTeNIbHAs paboTa;
- IPCACTABJICHUC
pe3yIbTaToB
MPAKTHYECKUX padoT;

- 3alIUTa TBOPUECKUX
pabor;




- KOHTpOJIbHast padoTa;
- BBIIIOJIHEHUE 3aJaHuU

Ha /I3
YPI 1 CamMOoCTOSTENBHO TJIAHUPOBATH U OCYIIECTBISATh CBOIO | - TECTUPOBAHHUE;
MIO3HABATENIBHYIO JIEATEIbHOCTD, ONpEAeIiss €€ LeIu U | - YCTHBIN II0poC;
3aJjau¥, KOHTPOJIMPOBATh U MO Mepe HEOOXOIUMOCTH | - XUMUYECKUI TUKTAHT;
KOPPEKTUPOBAaTh MpEAJaraéMblil aJIrOPUTM JIEUCTBUH | - UHAUBUAYaJIbHAs
IOpU BBINOJHEHUH YYEOHBIX UM HCCIEOBATEILCKUX | CAMOCTOSITEIbHAs PaboTa;
3aja4, BeIOMpaTh Hanbosiee 3(pPeKTUBHBIN CIOCOO WX | - MpEACTaBICHUE
pelIeHHsT C YYETOM IIOJIy4€HHs HOBBIX 3HAHUI O | pe3ysibTaToB
BELIECTBaX U XUMUYECKUX PEAKLIUAX; MPAKTHYECKUX padoT;
- 3aIllMTa TBOPUYECKUX
pabor;
- KOHTpOJbHas paboTa;
- BBIIIOJTHEHUE 3aJJaHUI
Ha /I3
YP/ 2 OcCy1IEeCTBISTh CAMOKOHTPOJIb CBOEH 1€ATENBHOCTH HA | - TECTUPOBAHUE;
OCHOBE CaMOaHaJIN3a U CAMOOLIEHKH. - YCTHBIN MOPOC;
- XHMUYECKUI JTUKTaHT;
- UHJIMBUlyaJIbHas
camocTosTelbHas padoTa;
- IPEJCTaBJICHUE
pE3yJIbTaTOB
MPAKTHYECKHUX padoT;
- 3alllUTa TBOPUYECKUX
pabor;
- KOHTpOJIbHasI paboTa;
- BBITIOJTHEHHE 3aJaHUI
Ha /I3
IP 1 c(OpMUPOBAHHOCTh MPEJACTABICHUI: O MeCTe U | - TECTUPOBAHUE;
3HaUYEHUM  OpPraHMYECKOM XMMHMM B  CHCTEME | - YCTHBIN IIOPOC;
€CTeCTBEHHbIX HayK U €€ pojau B O0OECHeueHHUH | - XHMUUECKUN TUKTAHT;
YCTOMYMBOTO pa3BUTHsI YEJIOBEUECTBA B PEIICHUHU | - UHAWBUyallbHAS
po0JIeM SKOJIOTHYECKON, JHEPTeTHUECKON U MUIIEBOH | caMOCTOsITeIbHAs PadoTa;
0€30MacHOCTH, B pPa3BUTUU MEJIULUHBI, CO3JAHUM | - IPEICTABICHUE
HOBBIX MAaTE€pHUAJIOB, HOBBIX HWCTOYHUKOB 3HEPIHH, B | PE3yJIbTATOB
ofecreyeHny paloHaIbHOIO MPUPOJIONOIB30BaHNUS, B | IPAKTHUYECKUX PadoT;
(GbOopMUPOBAaHUNM MHPOBO33PEHUS U OOILIEH KYJIbTYpHI | - 3aIIUTA TBOPUECKUX
YeJIoBEeKa, a TaKKe SKOJIOrMYeckH OOOCHOBAHHOTO | paboT;
OTHOILIEHHS K CBOEMY 3/10POBBIO U IPUPOIHON - KOHTpOJIbHast paboTa;
cpene; - BBIIIOJIHEHUE 3a1aHUI
Ha /I3
I1P 2 BJIAJICHUE CHUCTEMOW XHWMHYECKHX 3HAHUM, KOTOpas | - TECTUPOBAHUE;

BKJIIO4YacCT:
OCHOBOIIOJIAraroNIue MOHITHS - XUMHUYCCKHM 9JICMCHT,
4dTOM, AP0 M BJICKTPOHHAs 000J109Ka aTromMa, S-, p-, d-

- YCTHBIM MOpPOC;
- XUMUYECKHI JUKTaHT;




aTOMHBIE OpOWTANNM, OCHOBHOE U BO30YXAEHHOE
COCTOSIHHSI aTOMa, THOPUIN3aIHs aTOMHBIX OpOUTaseH,
HOH, MOJIEKYJIA, BAJICHTHOCTD,
AIIEKTPOOTPHIIATEIIFHOCTh,  CTECNIEHb  OKHUCIICHUS,
XUMHYECKas CBS3b, MOJIb, MOJISIPHASL MAcca, MOJISIPHBIN
00BbEM, YTIIEPOIHBIN CKETET, PyHKIIMOHATBHAS TpyIIa,
panukan, CTpyKTypHble (opmynsl  (pa3BEpHYTHIE,
COKpAIIE€HHBIC, CKEIIETHBIE), U30MEPHs CTPYKTypHAs U

MPOCTPAHCTBEHHAss  (T€OMETpUYEcKasi),  HM30MEpHI,
TOMOJIOTUYECKHA  PsZl, TOMOJIOTH, YTJIEBOAOPOJIHI,
KHCIIOPOJI- W a30TCOJAEp)KalllMe  OpPraHHYeCcKue

COEJIMHEHUs, MOHOMED, IOJIUMEp, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE COSAUHEHMS,

TEOpHH, 3aKoHbl (mepuoamudeckuit 3akon J[.M.
MenieneeBa, TEOpUs CTPOSHHSI OPraHMUECKUX BEILIECCTB
A.M. bytnepoBa, 3aKOH COXpaHEHHUs MacChbl BELIECTB,
3aKOH COXPaHEHHWs U IMPEBpAIlEeHUs] HSHEPTUU TPH
XUMHUYECKUX peaxIusix), 3aKOHOMEPHOCTH,
CHUMBOJIMYECKHH $I3BIK XHMHH, MHPOBO33PEHUYECKHE
3HAHUS, JIXKAIUEe B OCHOBE TIOHUMAHUS IPUYNHHOCTH
Y CUCTEMHOCTH XMMUYECKHX SIBIICHUI;

NPEICTaBICHUS O MEXaHW3MaX XUMHYECKUX peakiui,
TEPMOIMHAMHYECKUX U KHHETHYECKUX
3aKOHOMEPHOCTAX WX TMPOTEKaHUs, O B3aHMMHOM
BJIMSIHUM aTOMOB M TPYINIl aTOMOB B MOJIEKYJax
(MHIIyKTUBHBIM U ME€30MEpHBINA 3PPEKThI, OPUEHTAHTHI
[ u 1l pona);

(hakTONOTUYECKHE CBEIECHHUS O CBOWCTBAaX, COCTaBe,
MOJyYeHUU U 0€30IaCHOM UCIIOJIb30BaHUH BAXKHEHIIINX
OpPraHMYeCKHX BEUIECTB B OBITY W TPAKTHYECKOM
JeSITEIbHOCTH YEJIOBEKA, OOIMX HAYYHBIX HMPUHIUIIAX
XHUMHUYECKOTO MIPOM3BOJICTBA (Ha npuMepe
IIPOM3BOJICTBA METaHOJA, IepepaboTKU HePTH);

c¢(hOpMUPOBAHHOCTh YMEHUM: BBISBIATH XapaKTepHbIE
IIPU3HAKU TIOHATHUH, YCTaHABIMBATh MX B3aUMOCBS3b,
UCIIONIB30BAaTh  COOTBETCTBYIOLME  IOHATUA  IIPU
OIMCAHUHU COCTaBa, CTPOCHUS U CBOMCTB OPraHMYECKHUX

COCJIMHCHU;

- UHIUBUAyaTbHas
camocTosITelIbHas paboTa;
- IPE/ICTABIICHUE
pe3yIBTaTOB
MPaKTUYECKUX PaboT;

- 3aIlMTa TBOPUYECKUX
pabor;

- KOHTpOJbHas paboTa;

- BBIIIOJIHEHUE 3aJaHuU

Ha /I3

ITP 3

c(OPMHPOBAHHOCTH YMEHHIA:

UCIIONIb30BaTh  XUMHUYECKYI0  CHMBOJHUKY  JJIs
COCTAaBIECHUS  MOJIEKYJSIPHBIX M CTPYKTYpPHBIX
(pa3BEPHYTHIX, COKPAIIEHHBIX M CKEJIETHBIX) (opMyI
OpPraHNYECKHX BEIECTB;

COCTaBIIITh YpPaBHEHHsS] XHMHUYECKHUX peakuud u
pacKpbIBaTh UX CYIIHOCTD:
OKHUCJIUTEIHHO-BOCCTAHOBUTENBHBIX peakuui
MOCPEJICTBOM COCTaBJICHUSI 3JIEKTPOHHOrO OanaHca
OTUX PpEaKIUH, peaKkuuid HMOHHOTO OOMeHa MyTEM
COCTAaBJICHUA HX IMOJHBIX H COKpaH_[éHHI:IX MOHHBIX
YpaBHEHUM;

U3roTraBJIMBaThb MOACIN MOJICKYJI OpTraHU4YCCKUX

- TECTUPOBAHHUE;
- YCTHBIN IIOPOC;

- XUMUYCCKHHA JWKTAHT;,
- HHIUBUAYyaTbHAs
CaMOCTOsITeNIbHAs padoTa;
- Ipe/ICTaBICHHUE
pe3yNbTaToB
MPAKTUYECKHUX padoT;

- 3aIUTa TBOPUYECKUX
pabor;

- KOHTpOJIbHasI paboTa;

- BBITIOJTHEHHE 3aJaHUH




BEIIECTB /I WUIIOCTPALMA HMX XUMHUYECKOrOo U
MIPOCTPAHCTBEHHOTO CTPOECHUS;

Ha /I3

I1P 4 c(hOopMHUPOBAHHOCTh YMEHHUU: YCTaHABIUBATh | - TECTUPOBAHUE;
IIPUHAUICKHOCTh M3YYECHHBIX OPraHMYECKUX BEIIECTB | - YCTHBIN IIOPOC;
II0 KX COCTaBy M CTPOCHUIO K ONPEACIEHHOMY | - XUMUYECKUI JUKTaHT;
KJIaccy/TpyIne COelMHeHUH, 1aBaTh UM Ha3BaHMs IO | - MHIUBUAYaJIbHAS
cucrematuueckoir  Homenknarype  (IUPAC)  wu | camocrostenbHas pabora;
IIPUBOJUTh TPUBUAJIbHBIE HA3BAaHUS NIl OTACIBHBIX | - IPEACTABICHUE
IIPEJICTAaBUTENIEH OPraHWYeCKUX BEIIECTB (STUIIEH, | PE3YJIbTAaTOB
alleTUJIEH, TOJIyOJ, INIMLEPHUH, ATUJIEHTTIMKOIb, ()EHOJI, | IPaKTUYECKUX padoT;
dbopManbaerus, aneTalbIeru]l, aleToH, MypaBbUHAs | - 3alUTa TBOPUECKUX
KHCJIOTa, YKCYCHAsl KUCJIOTa, CTEApUHOBAsi, OJICMHOBas, | paboT;
NaJILBMUTUHOBAsS KUCIIOTHI, TJIMIIMH, aJaHWH, MajlbT03a, | - KOHTPOJbHAsA paboTa;
bpyKTO3a, aHWIMH, AWBHUHWI, H30IpPEH, XJIOPONpPEH, | - BHIIOJHEHHE 3aaHUI
CTHPOJI U JIPyTHeE); Ha /I3
IP 5 c(OPMHPOBAHHOCTh ~ YMEHMS  ONpEACNATh  BUJ | - TECTUPOBAHUE;
XUMHMUYECKON CBSI3U B OPraHMYECKHX COEAUHEHUSX | - YCTHBIH OPOC;
(koBaJIeHTHasT W HWOHHAsl CBSI3b, O- M  SI-CBS3b, | - XHMUYECKUI JUKTaHT;
BOJIOPOJIHAS! CBSI3b); - UHIUBUAYalbHAas
CaMOCTOsITeJIbHAs padoTa;
- IPEICTABIICHUE
pE3yJIbTaTOB
NPaKTUYECKUX padoT;
- 3aIllUTa TBOPYECKUX
pabor;
- KOHTpOJIbHast padoTa;
- BBITIOJTHEHHE 3aJaHUH
Ha /I3
IIP 6 c(OPMHPOBAHHOCTh YMEHHs IMPHUMEHATh IOJOKEHHS | - TECTUPOBAHUE;
TEOpUU CTPOEHUS OpraHuYeckux BemecTB A.M. | - yCTHBIN OpPOC;
bytnepoBa s OOBSICHEHUS 3aBHCHMOCTH CBOMCTB | - XHMHUYECKUN TUKTAHT;
BEILECTB OT UX COCTaBa U CTPOCHHS,; - HHIUBUAYaIbHAas
camocTosTelIbHas paboTa;
- IPEJCTaBJICHUE
pe3yabpTaToOB
MPaKTUYECKHUX PaboT;
- 3aIATa TBOPYECKUX
pabor;
- KOHTpOJIbHast padoTa;
- BBINIOJIHEHUE 3a1aHUN
Ha /I3
IP 7 c(hOpPMHPOBAHHOCTh YMEHHUH XapaKTepU30BaTh COCTAB, | - TECTUPOBAHHME;

cTpoeHne, (u3MYeckue u XUMHUYECKHE CBOWCTBA
TUNHWYHBIX TPEJACTAaBUTENEH  PA3JIMYHBIX  KJIACCOB
OPraHMYECKUX BEUIECTB: QJIKAHOB, LMKIOAJIKAHOB,

- YCTHBIN IIOpOC;
- XUMMUYECKUM JVKTaHT;
- HHOUBUAYyalbHAas




QJIKCHOB,  aJIKaJIMEHOB, QJIKUHOB, apOMaTHYECKHX
YIJI€BOAOPOAOB, CHHPTOB, albJETUIOB, KETOHOB,
KapOOHOBBIX KHUCIIOT, TPOCTBIX M CJIOXHBIX 3(PHUPOB,
KHPOB, HPITpOCO@}II/IHeHI/Iﬁ n aMHHOB, aMHWHOKMHCIIOT,
OCJIKOB, YTrJeBOAOB (MOHO-, TU- W TIOJHCAXapHUIOB),
WLTIOCTPUPOBATh TCHETHYECKYIO CBS3b MEXKIYy HUMH
YpaBHEHHUSIMU

COOTBECTCTBYHOLIUX XUMHNYCCKHX

peakImii ¢ UCMOB30BaHUEM CTPYKTYPHBIX (OPMYIT;

camocTosTellbHas paboTa;
- Ipe/ICTaBIICHHUE
pe3ysIbTaToB
MPAKTUYECKHUX padoT;

- 3alIUTa TBOPUECKUX
pabor;

- KOHTpOJIbHAsI padoTa;

- BBITIOJIHCHUE 33JaHHI
Ha /I3

ITP 8

c(hopMHUPOBAHHOCTH
KOHKPECTHBIX

YMCHUA MOATBCPKIAATH Ha

IpUMepax  XapakTep 3aBUCHUMOCTH

PEaKIMOHHOU CIIOoCOOHOCTH OpraHNYeCKHUX
COEJIMHEHUI OT KPATHOCTU U THUIA KOBAJEHTHOU CBSI3U
(a- ¥ sA-CBSI3W), B3aMMHOTO BJIMSIHUSI ATOMOB M TPYIIIT

4ATOMOB B MOJICKYJIaX;

- TECTUPOBAHHUE;
- YCTHBIN IIOpOC;

- XUMHYECKHI JUKTAHT,
- UHAMBUyallbHas
caMOCTOsATeNIbHAs paboTa;
- IPEJCTaBICHHE
pe3yJbTaToB
NpPaKTUYECKUX paboT;

- 3alIUTa TBOPUECKUX
pabor;

- KOHTpOJIbHast paboTa;

- BBEIIIOJIHEHME 3aJaHuN
Ha /I3

ITP 9

c(OpMHUPOBAHHOCTD YMEHMUS XapaKTepu30BaTh
UCTOYHUKHA  YTJIEBOJIOPOJHOTO  ChIpbsi  (HE(TH,
NPUPOIHBII ra3, yrojib), CIIOCOOBI €ro nepepadboTKu U
IIPAKTUYECKOE IPUMEHEHUE MPOAYKTOB NepepadOTKy;

- TECTUPOBAHHUE;
- YCTHBIH I0OPOC;

- XUMHYCCKHUM JTUKTAHT;
- UHIUBUAYyaTbHAs
caMOCTOsITeNIbHas padoTa;
- IpeJICTaBJICHUE
pe3ynbTaToB
MPaKTHYECKHUX padoT;

- 3aIIMTa TBOPUYECKUX
pabor;

- KOHTpOJIbHast padoTa;

- BBIIIOJIHEHUE 3aJaHuI

Ha /I3

ITP 10

c(hopMUPOBAHHOCTh BJIAJICHUSI CHUCTEMOW 3HAHUU O
€CTECTBEHHO-HAYUHBIX
HaOJIIOICHHUH,

METOodax IIO3HAHUA -

HU3MCPCHHU, MOJCINPOBAHUU,
9KCIICPUMCHTC (peaJ'ILHOM u MLICJ'ICHHOM) H YMCHUA

MNPUMCHATDH 5TU 3HAHUS,

- TECTUPOBAHHUE;
- YCTHBIM MOpPOC;

- XUMUYECKHH JUKTaHT;
- UHIUBUAYaIbHas
caMOoCTOsTeNIbHAs paboTa;
- IPCACTABJICHUC
pe3yIbTaToB
MPAKTHYECKUX padoT;

- 3alIUTa TBOPUECKUX
pabor;




- KOHTpOJIbHast padoTa;
- BBIIIOJIHEHUE 3aJaHuU

Ha /I3
[P 11 c(hopMUPOBAHHOCTh YMEHHS TPUMEHSATH OCHOBHBIC | - TECTHPOBAHNUE;
ONEPALMHN MBICIUTEIBHON NEATEIBHOCTU - aHAJIWU3 W | - YCTHBIN IIOPOC;
CHUHTE3, CpaBHEHHE, 0000IleHHe, CHCTEeMaTH3alUIO, | - XHMUYECKUI TUKTaHT;
BBISIBIICHUE MPUYMHHO-CIEACTBEHHBIX CBA3€H - Ui | - UHAUBUAYaJbHas
W3Yy4YEHHs CBOMCTB BEIIECTB U XMMUUECKUX PEAKLIUN; CaMOCTOsITeNIbHAs paboTa;
- IPE/ICTABIICHUE
pe3ynbTaToB
MPAKTHYECKUX padoT;
- 3aIllMTa TBOPUYECKUX
pabor;
- KOHTpOJbHas paboTa;
- BBIIIOJTHEHUE 3aJJaHUI
Ha /I3
ITP 12 c(OPMHPOBAHHOCTh YMEHUI: BBISBIATH B3aUMOCBS3b | - TECTUPOBAHUE;
XUMHUYECKUX 3HAHUH C MOHATUSIMU U MPEACTABIECHUSIMU | - YCTHBIN IIOPOC;
JIPYTUX €CTECTBEHHO-HAYUYHBIX MPEIMETOB JUIsl Oosiee | - XUMUYECKUHN AUKTAHT;
OCO3HAaHHOTO MOHHMAHMS CYLUIHOCTH MAaTE€pUAIbHOIO | - HHAUBUAYAJIbHAS
€IMHCTBAa MHpPA, UCMOJIb30BaTh CUCTEMHbIE 3HAHUSA IO | CAMOCTOsITeNIbHAs padoTa;
OpraHMYeCKOM  XUMUU  JOJs  OOBSICHEHHS U | - IPEACTaBICHUE
IIPOrHO3MPOBAHUS SIBJICHUN, MMEIOIUX €CTECTBEHHO- | PE3YJIbTAaTOB
Hay4HYIO IPUPOY; NpPaKTUYECKUX paboT;
- 3alllUTa TBOPUYECKUX
pabor;
- KOHTpOJIbHasI paboTa;
- BBITIOJTHEHHE 3aJaHUI
Ha /I3
IP 13 c(hOpMHUPOBAHHOCTh YMEHHUHN: MPOBOAUTH PACUEThI MO | - TECTUPOBAHUE;
XUMHYECKUM (PopMyllaM U YpPaBHEHHUSM XUMHUYECKHX | - YCTHBIA OPOC;
peakiuii C WCMONb30BaHUEM (PU3NYECKUX BEITUYMH | - XUMUYECKUHN JUKTAHT;
(macca, 00BEM Ta30B, KOJMWYECTBO BEIIECTBA), | - HHAUBUIAYaIbHAS
XapaKTepU3yIOIIUX BeIIeCTBA C KOJUYECTBEHHOH | caMOCTOsITeIbHAs PadoTa;
CTOPOHBI: pacu€Tbl MO HAXOXKICHUI XUMHUYECKOH | - MpeACTaBlICHUE
(dbopMyIibl BellecTBa MO M3BECTHBIM MAaCCOBBIM JOJSM | pe3yJIbTaToB
XUMHUYECKUX  JJIEMEHTOB, MPOAYKTaM CrOpaHus, | MPaKTHUYECKUX padoT;
TJIOTHOCTHU T'a3000pa3HbIX BEILIECTB; - 3aIIMTa TBOPYECKUX
pabor;
- KOHTpOJIbHast paboTa;
- BBIIIOJIHEHUE 3aJaHuI
Ha /I3
I1P 14 c(hopMHUPOBAHHOCTh YMEHUN: IIPOTHO3UPOBATH, | TECTUPOBAHUE;
aHaJIM3UPOBATh u OLICHUBATh c MO3UIUHA | - YCTHBIA MOPOC;

9KOJIOTHYECKON 0€30IacHOCTH IOCICACTBUA OBITOBOM

- XUMHUYECKUM JUKTAHT,




u HpOI/I3BO,Z[CTBeHHOI>'I ACATCIIbHOCTH YCJIOBCKaA,
CBSI3aHHON C TepepadOTKON BEIIECTB, MCIOIb30BATh
MOJIYYCHHBIC 3HAHUA IJId TIPUHATUA T'PaMOTHBIX

perieHuit mpo0JIeM B CUTYalHsIX, CBSI3aHHBIX C XUMUEH;

- UHIUBUAyaTbHas
camocTosITelIbHas paboTa;
- IPE/ICTABIICHUE
pe3yIBTaTOB
MPaKTUYECKUX PaboT;

- 3aIlMTa TBOPUYECKUX
pabor;

- KOHTpOJbHas paboTa;

- BBIIIOJIHEHUE 3aJaHuU

Ha /I3

ITP 15

c(hopMUPOBaHHOCTH YMEHUH: CaMOCTOSITENILHO
IJIAHUPOBATH W MPOBOJUTh XUMUUYECKHHA SKCTICPUMEHT
(monmy4yeHre W M3yYEHHE CBOMCTB OpPraHMYECKHX
BEIIECTB, KAYECTBEHHBbIE PEAKIMH YTJIEBOJIOPOIOB
pa3IMYHBIX KHCIIOPOJICOACPIKAIINX

OpTraHU4YCCKUX peuicHuc

KJIacCOB U

BEIIIECTB,
OKCHEPUMEHTAIBHBIX  33aJjad MO0  Paclo3HaBaHMIO
OpraHWYeCKUX BEIHIECTB) C COOJIOICHUEM TMpaBUII
Oe3omacHoro  oOpalieHus C
nmabopaTOpHBIM 000py0BaHUEM, (OPMYITHPOBATH 1ETH
WCCIIC/IOBaHMsSI, TPEJCTABIATh B pa3IMYHON (dopme

PE3YyJIbTaThbl AHAJIN3UPOBATH u

BEIIeCTBaMU u

OKCIICpUMCHTA,
OLOCHUBATDL UX JOCTOBCPHOCTD,

TECTHPOBAHUE;
- YCTHBIN MIOpOC;

- XUMAYECKHI JUKTAHT;

- UH/IUBUyaJTbHAS
CaMOCTOsITENIbHAs paboTa;
- IPEJCTaBICHHE
pe3yJbTaToB
NpaKTUYECKUX paboT;

- 3alIUTa TBOPUECKUX
pabor;

- KOHTpOJIbHAs paboTa;

- BHITIOJIHEHUE 33JaHHI
Ha /I3

ITP 16

c(OpPMHUPOBAHHOCTh YMEHHIA:

coOmrofaTh MpaBuia 3KOJOTHYECKH IeJ1ecO00pa3HOro
MOBEJICHUS B OBITY M TPYJIOBOM JESITEIBHOCTH B LENSAX
COXpaHEHMSI  CBOETO  370pPOBbs,  OKpY)Karolen
IIPUPOJHOM CpENbl U JTOCTHXKEHHUSA €€ YCTOMYMBOIO
pa3BUTHS;

OCO3HaBaTh ONACHOCTh TOKCHYECKOTO JEWCTBUSA Ha
KUBBIE OPraHU3Mbl OINpPEAENEHHBIX OPraHUYECKUX
BELIECTB, NIOHMMas cMblca nokasarens [1JIK;
aHAJIM3UpPOBaTh  LEJIEeCOO0Pa3HOCTh  NMPUMEHEHUS

OpraHN4Y€CKUX BEIICCTB B IIPOMBIIIJICHHOCTH U B 6I)ITy
C TOYKHU 3pCHUSA COOTHOIMICHHUA PUCK-IIOJIb34a,

TECTUPOBAHHUE;
- YCTHBIH 1I0pOC;

- XUMHYECKUM JTUKTAHT;

- HHIUBUAYyaTbHAs
CcaMOCTOsITeNIbHAs padoTa;
- Ipe/ICTaBICHUE
pe3yNbTaToB
MPAKTHYECKHUX padoT;

- 3aIIUTa TBOPUYECKUX
pabor;

- KOHTpOJIbHast padoTa;

- BBITIOJTHEHHE 3aJaHUH

Ha /I3

ITP 17

c(OpMHUPOBAHHOCTH YMECHMM: OCYLIECTBIIATH
LieJICHANPAaBIEHHbIA TOMCK XUMHUYECKON MHpopMauu
B Pa3JIMYHBIX UCTOYHHUKAX (HayyHas U yueOHO-HayyHast
CpelcTBa  MaccoBOM  uHGoOpManuy,
WuTepHer u JApyrue), KpUTUYECKH aHAJIU3UPOBATH

JUTEpaTypa,

XUMUYECKYI0 HHpOpMaIHio, mepepadarbiBath €€ u
WCIIOJIb30BaTh B COOTBETCTBUU C  IOCTaBJIEHHOM
y4eOHOM 3a/1auei.

TECTUPOBAHUE;
- YCTHBII 1IOpOC;

- XMMUYECKUIA JUKTAHT;

- UHIUBH Ty aJTbHAS
camocTosTeNlbHas paboTa;
- IPEICTAaBIICHHE
pe3yIbTaToB
MPAKTHYECKHUX padoT;

- 3aIIUTa TBOPYECKUX




pabor;
- KOHTpOJIbHast paboTa;
- BBITIOJTHEHHE 3aJaHUH

Ha /I3

ITP 18

c(hOpMHUPOBAHHOCTh MPECTABICHU:

0 MaTepUabHOM €AMHCTBE MUPA, 3aKOHOMEPHOCTAX U
MMO3HABAEMOCTH  SIBJICHUI npupoael, O MECTC U
3HAYCHUU XUMHU B CUCTEMC CCTCCTBCHHLIX HAYK U eé
ponu B oOecneYeHWH YCTOWYMBOIO pa3BUTHSA, B
perieHuu mpo0IeM SKOJIOTUIECKON, SHEPTETHICCKON 1
MUIIeBOM OE30MacCHOCTH, B PAa3BUTHH MEIUIUHBL,
CO3JJaHMM HOBBIX MAaTEpPHAIOB, HOBBIX HCTOYHHUKOB
SHEPTUH, B obecrieyeHnH palMOHAIBHOTO
MIPUPOIOIIOIB30BaHHUS, B dbopmupoBaHuu
MHUPOBO33PEHUS U OOMICH KyIbTYPHI YEIIOBEKA, a TAKIKE
9KOJIOTHYECKA OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY

3JI0POBBIO U TIPUPOJTHOI Cpejie;

TECTUPOBAHUE;
- YCTHBII 1IOpOC;

- XMMUYECKUN JUKTAHT;

- UHJIUBH Ty aJTbHAS
camocTosTelIbHas paboTa;
- IPEICTaBIICHHE
pe3yIbTaToOB
MPAKTHYECKHUX padoT;

- 3aIIUTa TBOPYECKUX
pabor;

- KOHTpOJIbHast padoTa;

- BBITIOJIHEHUE 3aJaHUN
Ha /I3

ITP 19

c(hOpMHUPOBAHHOCTH BIAJCHUS CHCTEMON XUMHYECKHX
3HaHWW, KOTOpas BKJIIOYAET: OCHOBOIIOJArarolnue
MOHATUS - XUMUYECKHH 3JIEMEHT, aToM, SApO aTroma,
M30TOIbI, COCTOSIHUS aToOMa, TMOpUAM3AINs aTOMHBIX
opbuTane, WOH, MOJIEKYJIa,

CTEIIEHb

(xoBajeHTHaH,

BaJICHTHOCTD,
QJICKTPOOTPULATCIIbHOCTD,
XUMHUYCCKas CBA3b

OKHCJIEHHMS,

HMOHHA,
MeTaJuIMuecKasi,  BOJOpOJAHAs),
XAMUYECKast peakuus, pactBop,

QJICKTPOJHUTEI, HEIJICKTPOJIUTEI, OSJCKTPOJIUTHUICCKASA

KpUCTaJUIMYECKas
pel€TKa,

JIMCCOIMAITNS, CTEMEeHb JWCCOIMAINK, BOJOPOJIHBII
IMOKa3aTellb, OKHCIUTEIh, BOCCTAHOBHTENb, TEIUIOBOM
3 PeKT XUMUYECKON peakiui, CKOPOCTh XUMUYECKOM
peaKiuu, XuMUYeCKOe PaBHOBECHE;

TECTHPOBAHUE;
- YCTHBIN IIOpOC;

- XMMUYECKUH JUKTaHT;

- UHAMBUyallbHas
caMOoCTOsATeNIbHAs paboTa;
- IPEJCTaBICHHE
pe3yJbTaToB
IIPAKTUYECKHUX padoT;

- 3alIUTa TBOPUECKUX
pabor;

- KOHTpOJbHas paboTa;

- BBIIIOJIHEHHE 3aJaHul
Ha /I3

ITP 20

TEOPUHU U 3aKOHBl (TEOpUS  AIIEKTPOJIUTUYECKOU
JMCCOLIMALNY,
MenneneeBa, 3aKOH COXPAaHEHHS MacChl BEILECTB,

NIEPUOANYECKUI 3aKOH J.N.

3aKOH COXPAaHEHWS M MPEBPALEHUS DHEPIUH IIPU
XUMHYECKMX PEaKLUAX, 3aKOH IIOCTOSHCTBA COCTaBa
BELICCTB, 3aKOH JNEUCTBYIOIINX Mmacc),
3aKOHOMEPHOCTH, CHMBOJMYECKMH  S3BIK  XHMMH,
MHUPOBO33PDEHUYECKUE 3HAHMs, JIEKallUe B OCHOBE
[MOHUMAaHUS IPUYUHHOCTU U CUCTEMHOCTH XUMUYECKUX
SBJICHUM; COBPEMEHHBIE IIPEICTABICHUS O CTPOCHUU
BEIIECTBA HAa AaTOMHOM, HWOHHO-MOJIEKYJISIPHOM U

HaJMOJIEKYJIIPHOM YPOBHSX;

TECTUPOBAHUE;
- YCTHBIHN IIOPOC;

- XUMUYCCKHIA TUKTAHT;

- HHIUBUAYyaTbHAs
CcaMOCTOsITeNIbHAs padoTa;
- Ipe/ICTaBIICHHUE
pe3yNbTaToB
MPAKTHYECKHUX padoT;

- 3aIIUTa TBOPUYECKUX
pabor;

- KOHTpOJIbHast paboTa;

- BBITIOJTHEHHE 3aJaHUH

Ha /I3

ITP 21

npeaACTaBJICHUA O MCXAaHHU3MAX XUMUYCCKHX pCaKHHﬁ,

TECTUPOBAHUE,




TCPMOAUHAMHUYCCKUX n KHHCTHYCCKHUX
3aKOHOMCPHOCTAX HX TMPOTCKAHUA, O XUMHYCCKOM

pPaBHOBECHUHU, paCTBOpaxX U JUCIICPCHBIX CUCTEMAX,

- YCTHBIH 110pOC;

- XUMHYECKHUM TUKTAHT;
- UH/IMBUyaIbHAsS
camocTosTesbHas paboTa
- IPEJCTABIICHHE
pe3yIbTaToB
HNpaKTUYECKUX padoT;

- 3alUTa TBOPUECKUX
pabor;

- KOHTpOJIbHast paboTa;
- BBIIIOJIHEHUE 3aJaHui

Ha /I3

b

ITP 22

(aKTOJIOTHYECKHE CBEJICHUS O CBOMCTBaX, COCTaBe,
MOJTyYEeHUHU U 0€301TaCHOM UCIIOJIb30BAHNU BAKHEHIIIMX
HEOPTraHMYECKUX BEIIECTB B OBITY M TMPAKTHYECKOM
JESITETIbHOCTH YEJIOBEKa, OOIUX HAYYHBIX MPUHIUITAX
XHUMHYECKOTO MPOU3BOICTBA;

TECTUPOBAHHUE;

- YCTHBIA MOpPOC;

- XMMUYECKUIA AUKTAHT;
- UHIUBUAYaIbHas
caMocCToOsTeNIbHas paboTa
- IPECTaBIICHHE
pe3ynbTaToB
MPAKTHYECKHUX padoT;

- 3aIllMTa TBOPUYECKUX
pabor;

- KOHTpOJbHas paboTa;
- BBITTOJIHEHUE 3aJaHUN
Ha /I3

b

ITP 23

c(OPMHPOBAHHOCTh YMEHHUH: BBIABISATH XapaKTEPHbIC
IIPU3HAKYU TIOHATHN, YCTAaHABIMBATh MX B3aUMOCBS3b,
UCIIOJIb30BaTh  COOTBETCTBYIOIIUE

BCIICCTB n ux

TIOHATHUA npu
OITMCaHHUH HEOPTaHNYCCKUX

MPEBPAIICHUH;

TECTHPOBAHUE;
- YCTHBIN IIOpOC;

- XUMHYECKHI JUKTAHT,

- UHAMBUyallbHAs
caMOoCTOsTeNIbHas paboTa
- IPEJCTaBICHHE
pe3yJbTaToB
NpPaKTUYECKUX paboT;

- 3alIUTa TBOPUECKUX
pabor;

- KOHTpOJIbHast paboTa;

- BBIIIOJIHEHME 3aJaHui
Ha /I3

2

ITP 24

c(hOopMHUPOBAHHOCTH YMEHHUS
XUMHUYECKYI0 CHUMBOIUKY JUISI COCTaBJICHUS (OpMyIl

HCIIOJb30BAaTh

XMMHYECKUX  PEaKLUM,
HomeHkiartypy  (IUPAC) wu
TPUBUAIIbHBIE HA3BAHUS OT/IEJIHHBIX BEIIECTB;

BEIIECTB W  ypaBHEHUU

CUCTEMATUYCCKYTIO

TECTUPOBAHUE;
- YCTHBIH 1I0pOC;

- XUMHYECKHUM TUKTAHT;

- UHIUBUAYaIbHAas
camocTosTeNbHas paboTa
- Ipe/ICTaBJICHHUE
pe3yNbTaToB

2




NpaKTUYECKUX pabdoT;

- 3aIUTa TBOPUYECKUX
pabor;

- KOHTpOJbHas paboTa;
- BBIIIOJIHEHME 3aJaHui
Ha /I3

ITP 25

c(OPMHUPOBAHHOCTb YMEHUS OIPEIEIIATh BAJIEHTHOCTD
U CTENEHb OKHUCIICHHMS XHMHYECKHUX DJIEMEHTOB B
COEJIMHEHUAX, BUJl XMMHUUYECKON CBSI3U (KOBaJEHTHas,
HNOHHas, MeTajuIMJecKas, BOJIOPO/IHAS), THII
KPUCTAJUIMYECKOM pEIIETKA KOHKPETHOTO BEIIIECTBA;

TECTUPOBAHHUE;

- YCTHBIH 1I0POC;

- XUMHYECKHUM JTUKTAHT;
- UHIUBUAYyaTbHAs
caMOCTOsITeNIbHAs padoTa;
- IpeJICTaBJICHUE
pe3yNbTaToB
MPAKTHYECKHUX padoT;

- 3aIlMTa TBOPUYECKUX
pabor;

- KOHTpOJIbHast paboTa;
- BBIIIOJIHEHUE 3aJaHul

Ha /I3

ITP 26

c(hopMUPOBAHHOCTh YMEHUSI OOBSCHATH 3aBUCUMOCTH
CBOMCTB BEILECTB OT BHJAa XUMHUUYECKOU CBSI3W U TUIIA
KPUCTAJUTMYECKOW PEIIETKH, OOMEHHBIM W JIOHOPHO-
aKIENTOPHBIA MEXaHU3MbI 00pa30oBaHMs KOBaJCHTHOMN
CBSI3H;

TECTUPOBAHUE;

- YCTHBIM MOpPOC;

- XUMUYECKHUI TUKTaHT;
- UHIUBUAYaIbHas
CaMOCTOsTeNIbHAs paboTa;
- IPCACTABJICHUC
pe3yIbTaToB
MPAKTUYECKUX padoT;

- 3alIUTa TBOPUECKUX
pabor;

- KOHTpOJbHas paboTa;
- BBITIOJTHEHUE 33IaHUN
Ha /13

ITP 27

c(OpPMHUPOBAHHOCTH YMEHHIA:

KJIaccU(UIUPOBaTh: HEOPraHMUECKUE BELIECTBA 110 UX
COCTaBy, XHMHYECKHE pEaKIUuu IO Pa3InYHbIM
IpU3HAaKaM (YMCIY U COCTAaBY PEarupyrolliux BEILECTB,
TEIIOBOMY 3(h(eKTy peaxiuu, U3MEHEHHIO CTEeTeHEeH
OKHMCIICHMSI ~ 3JIEMEHTOB, OOpaTUMOCTH, Yy4YacCTHIO
KaTajau3aTopa U Ipyrue);

CaMOCTOSTEJIEHO BBIOMPATh OCHOBAHMS U KPUTEPUHU JUISI

KJTacCU(UKALMU HU3Y4YaeMbIX BEUIECTB U XUMHUYECKHX
peaKuuii;

TECTUPOBAHUE;

- YCTHBIN IIOPOC;

- XUMUYCCKHHA TUKTAHT;
- UHIUBUAYaIbHAas
CaMOCTOsITeJIbHAs paboTa;
- Ipe/ICTaBICHHUE
pe3yNbTaToB
MPAKTUYECKHUX padoT;

- 3aIUTa TBOPUYECKUX
pabor;

- KOHTpOJIbHasI paboTa;
- BBITIOJTHEHHE 3aJaHUN

Ha /I3




ITP 28

c(OPMHUPOBAHHOCTh ~ YMEHHUS  PACKPHIBAThH

JA.M. MenneneeBa u

CMBICIT
NEPUOANYECKOrO  3aKOHa
JIEMOHCTPHUPOBATH €ero CUCTEMaTU3UPYIOLIYIO,

O00BSACHUTENbHYIO U IPOTHOCTHUYECKYIO (DYHKIIUY;

TECTUPOBAHUE;
- YCTHBIN IIOPOC;

- XUMUYCCKHIA TUKTAHT;

- HHIUBUAYyaTbHAs
CaMOCTOsITeJIbHAs padoTa;
- Ipe/ICTaBIICHHUE
pe3yNbTaToB
MPAKTHYECKHUX padoT;

- 3aIIUTa TBOPUYECKUX
pabor;

- KOHTpOJIbHasI paboTa;

- BBITIOJTHEHHE 3aJaHUHN

Ha /I3

ITP 29

c(hOpMHUPOBAHHOCTh YMEHUH:

XapaKTepU30BaTh AJIEKTPOHHOE CTPOEHUE aTOMOB U
MOHOB XHMHUYECKHX JJIEMEHTOB IE€PBOT0-U4eTBEPTOTO
[IEpUOJ0B ITepunonnueckoit CHUCTEMBI JN.
MenzeneeBa, HCMONb3Yysl MOHATHS 'IHEpreTHYECKHE
ypoBHH", "sHepreTnueckue mnoxyposuu", "s-, p-, d-
aToMHBIC opOuTanu", "OCHOBHOE M BO30YXAEHHOE
SHEPreTUUECKUE COCTOSTHUS aToMma';

OOBSACHATP 3aKOHOMEPHOCTH H3MEHEHHSI CBOWCTB
XUMHUYECKUX JJIEMEHTOB M MX COEAUHEHHH IO
nepuogaM u rpynnam llepuoanueckoi cucremst ..
MenneneeBa, BaJEHTHbIE BO3MOXHOCTH  aTOMOB
AIIEMEHTOB Ha OCHOBE CTPOCHHUS HUX 3SJIEKTPOHHBIX
000J104€eK;

c(hopMUPOBAaHHOCTH YMEHUI: XapakTepHU30BaATh
(ormuchIBaTh) OOIIME XMMHUYECKHE CBOHCTBA BEIECTB
pPa3IMYHBIX KJIACCOB, MOJATBEPKAATH CYILIECTBOBAHUE
FEHETUYECKOM  CBSI3M  MEKIY

IIOMOIIBIO

HEOPraHUYECKUMU
BEILIECTBAMU c ypaBHEHUN

COOTBECTCTBYIOIINX XUMHUYCCKHUX peaKIII/IfI;

TECTUPOBAHHUE;
- YCTHBIH I0OpOC;

- XUMUYECKHUI TUKTAHT;

- UHIUBUAYyaTbHAs
camocTosITeNIbHas paboTa;
- IpEe/ICTAaBIICHUE
pe3ynbTaToB
MPaKTUYECKHUX PaboT;

- 3aIllMTa TBOPUYECKUX
pabor;

- KOHTpOJbHas paboTa;

- BBIIIOJIHEHHE 3aJaHUI

Ha /I3

ITP 30

c(hOpMHUPOBAHHOCTh YMEHUS PACKPHIBATH CYLTHOCTB:
OKHCIIUTEIbHO-BOCCTAHOBUTEIIBHBIX peaxkuui
MOCPEACTBOM COCTaBJICHHUS DJIEKTPOHHOTO OasiaHca
ATUX peaklHif; peakuuié HOHHOrO OOMeHa MyTEM
COCTaBJIEHUS WX INOJHBIX M COKPAIIEHHBIX HOHHBIX
YPaBHEHUU;

peakuuil ruIpoan3a; peakuuii KOMIUIEKCO0Opa3oBaHus
(Ha  mpumepe
AITFOMUHUSA );

THAPOKCOKOMIIJIEKCOB OUHKa u

TECTHPOBAHUE;
- YCTHBIM MOpPOC;

- XUMUYECKHUM TUKTAHT;

- UHOUBUAYaIbHAas
caMOoCTOsTeNIbHAs paboTa;
- IPECTABICHHE
pe3yJIbTaToB
MPAKTUYECKUX padoT;

- 3alIUTa TBOPUECKUX
pabor;

- KOHTpOJbHas paboTa;

- BBITIOJTHEHUE 33/1aHUN
Ha /I3

ITP 31

c(hopMHUPOBAHHOCTH YMEHHUS OOBSICHSITH

TECTUPOBAHUE;




3aKOHOMEPHOCTH MPOTEKAHUS XUMUUYECKUX PEAKIUil C
Y4ETOM UX IHEPTreTUYECKUX XAPAKTEPUCTUK, XapaKTep
W3MEHEHUSI CKOPOCTH XHUMHUYECKOM peakiuu B
3aBUCUMOCTH OT pa3IW4YHBIX (PAaKTOPOB, a TaKKE
XapakTep CMENICHHs XHMHYECKOTO PaBHOBECHsSI IO
BIMSHUEM BHENIHUX Bo3AecicTBUi (mpuHiun Jle

[Tarense);

- YCTHBIH 110pOC;

- XUMHYECKHUM TUKTAHT;
- HHIUBUAYyaTbHAs
caMOCTOsITeNIbHAs padoTa;
- Ipe/ICTaBJICHHUE
pe3yNbTaToB
MPAKTHYECKHUX padoT;

- 3aIIUTa TBOPUYECKUX
pabor;

- KOHTpOJIbHast paboTa;
- BBIIIOJIHEHUE 3aJaHui

Ha /I3
ITP 32 c(hopMUPOBAHHOCTH YMEHHUS XapaKTepU30BaTh | TECTUPOBAHHUE;
XUMHUYECKHE  peaklMu, JieKallue B  OCHOBE | - YCTHBIN MOPOC;
MPOMBINIJICHHOTO — TOJYYEHHS  CEePHOW  KHUCIOTHI, | - XHMUYECKHUI TUKTAHT;
aMMHaKa, OOIIMe Hay4dHble NPUHIUIBl XUMHUYECKUX | - UHIUBUAYyaIbHAs
IIPOU3BOJICTB; 11eJ1ecO00pa3HOCTh NPUMEHEHHUS | CAaMOCTOATENbHAs paboTa;
HEOPTraHMYECKUX BEIIECTB B TMPOMBINUIEHHOCTH U B | - IPEACTaBICHUE
OBITY C TOYKHU 3pEHHUSI COOTHOILICHHSI PHCK-TIOJB3a; pe3ynbTaToB
MPAKTHYECKHUX padoT;
- 3aIllMTa TBOPUYECKUX
pabor;
- KOHTpOJbHas paboTa;
- BBITIOJTHEHUE 3a/IaHUN
Ha /I3
ITP 33 c(OPMHUPOBAHHOCTh BIIAJICHUS CHCTEMOW 3HAHWH O | TECTHPOBAHUE;
METOAAaX HAYYHOTO ITO3HAHWS SIBICHUH TPUPOABI - | - YCTHBIN 1OPOC;
HabIo1eHue, U3MepeHue, MOJICIUPOBAHUE, | - XHMUUECKUH TUKTAHT;
AKCIIEPUMEHT (peanbHbBIN u MBICJIEHHBIN), | - UHAUBUAYaIbHAas
UCIIONIb3YEMBIX B E€CTECTBEHHBIX HayKax, YMEHHS | caMOCTOsITeNbHas padoTa;
OPUMEHSTh OJTU 3HAHUS MPH DKCHEPUMEHTATBHOM | - MPEACTaBICHUE
UCCIIEIOBAaHUM  BEWIECTB M U1 OOBSACHEHHs | pe3ylbTaToB
XMUMUYECKHUX SBJICHHH, MMEIOLUIMX MECTO B IMPHUPOJE, | MPAKTHUECKUX padoT;
IIPAKTUYECKOM  JIEATENbHOCTH  4YEJIOBEKa M B | - 3aIIUTa TBOPUYECKUX
MMOBCEIHEBHOM KU3HU; pabor;
- KOHTpOJIbHast paboTa;
- BBIIIOJIHEHME 3aJaHui
Ha /I3
1P 34 c(OPMHPOBAHHOCTh YMEHHUS BBISBIATH B3aUMOCBS3b | TECTUPOBAHUE;

XUMUYECKUX 3HAHUU C IMIOHATUAMMU U IIPEICTABICHUAMHU
JIpYI'MX €CTECTBEHHO-HaY4YHBIX NPEAMETOB Uil Oosee
OCO3HAaHHOTO IIOHMMAaHUS MaTEepPUAJIBHOIO €IUHCTBA
MHpA;

- YCTHBIH 1I0pOC;

- XUMHYECKHUM TUKTAHT;
- UHJIUBUIyaIbHAas
caMoCTOsITeNIbHAs paboTa;
- IpeJICTaBJICHUE
pe3yabTaTOB




NpaKTUYECKUX pabdoT;

- 3aIUTa TBOPUYECKUX
pabor;

- KOHTpOJbHas paboTa;
- BBIIIOJIHEHME 3aJaHui
Ha /I3

ITP 35 c(OPMHUPOBAHHOCTb YMEHUS POBOAUTH PACUETHI: TECTUPOBAHUE;
C HCIOJIL30BaHUEM MOHATHUH ""MaccoBas HOJIS BElIeCTBa | - YCTHBIIT TIOpOC;
B pacTtBOpe" u "MousipHas KO"HI_IeHTpaLII/I}I"; - XHMHYECKHil TUKTaHT;
Macchl BeIIecTBA WIH 00bEMa Tasza MO M3BECTHOMY | _ HEMBHTYATEHAR
KOJINYECTBY BEILECTBA, Macce WM 00BEMY OJIHOTO U3
VACTBYIONTAX B PEAKITHH BEIIECTE; caMOCTOsITeNIbHAs padoTa;
TEII0BoOro 3ddekra peaxuuy, - TIPCAICTABIICHNEC
3HAYCHUS BOJOPOTHOIO ITOKa3aTelsd pacCTBOPOB KHUCIOT | PE3yJIbTaTOB
U 1[eJI0YEel C U3BECTHON CTENEHbIO INCCOLUAIINH; NpPaKTUYECKUX padoT;
maccel (00hEMa, KONMMYECTBA BEIIECTBA) NPOAYKTA | - 3arura TBOPYECKHX
PeaKLytt, €cii OJHO M3 MCXOJHBIX BEIMECTB JAHO B | . q.p
BUJE pacTBOpa C OINpPENeNEHHOW MAacCOBOHM JOJei
pa(I}[TBOIE)éHHOIPO Bemecrrl)aaﬂnnn JIaHO B U30BITKE (I)/IIMeeT - KOHTPOTbHAA pa60Tau;
TpHMECH); - BBITIOJIHEHHE 3aJaHUN
JIOJIM BBIXOJ1a MPOJIYKTa PEAKIINY; Ha JI3
00BEMHBIX OTHOLIICHUH Ta30B;

ITP 36 c(hopMUPOBaHHOCTH YMEHUM: CaMOCTOATEJIBHO | TECTUPOBAHUE;
IUITAHUPOBATh U MPOBOAUTH XUMHUECKUI SKCIIEPUMEHT | - YCTHBIH 1OPOC;
(mpoBeneHue peaxiui HMOHHOTO oOMeHa, | - XUMMUYECKUH TUKTAHT;
MOJTBEPXKICHUE KayeCTBEHHOTO COCTaBa | - MHIMBUAyaJIbHAS
HEOPraHMUYECKUX  BEIIECTB, ONpEAEJICHHE Cpeabl | caMoCTOsITeIbHAs paboTa;
pacTBOpPOB BEUIECTB C TIOMOIIBIO HMHJMKATOPOB, | - IPEACTABICHUE
U3yYeHHUEe BIMSHUS PA3IUYHBIX (PAKTOPOB HAa CKOPOCTH | pE3yJIbTaToOB
XUMHYECKON PEaKIfH, PelIeHHe dKCIIEPUMEHTAIBHBIX | IPAKTHYECKUX padoT;
3amau no TtemaM "Meramel" u "Hemertamnsl") c | - 3ammTa TBOPUECKUX
COOMIOICHNEM TpaBWJI Oe30macHOro oOpamieHus: ¢ | padoT;
BEIIECTBAMM M JIaOOpaTOpHBIM  00OpYyJIOBaHUEM, | - KOHTPOJIbHAsA paboTa;
(bopMyIMpOBaTh LENb UCCIENOBAaHUS, MPEACTABIATh B | - BHIIIOJHEHHE 3aaHUI
pasnuyHOi  ¢opMe  pe3ynbTaThl  AKCHEpUMeHTa, | Ha 13
aHAJM3UPOBATh U OLIEHUBATH UX JOCTOBEPHOCTD;

I1P 37 c(OPMHUPOBAHHOCTh yMEHHWH: COONMIOAAaTh MpaBUjla | TECTHPOBAHUE;

M0JIb30BAHUS XUMUYECKOW MOCYA0N U J1abopaTOPHBIM
obopynoBanueMm, oOOpamieHus ¢
COOTBETCTBUM C HHCTPYKLMAMH IO BBIIIOJHEHUIO
71a00paTOPHBIX XMUMHUYECKHX OIBITOB, 3KOJOTHMYECKU
11eJ1IecO00pa3HOro TOBEJEHUS B OBITY M TPYHOBOM

B€ICCTBaAaMU B

JIEATENBHOCTH B LIEJISIX COXPAHEHUsSI CBOErO 3J0pPOBbs,
OKPYXaIIIe NPUPOJHOM Cpeabl U JOCTHXKEHUS €€
YCTOMYMBOIO  Pa3BUTHs, OCO3HaBaTh  OINACHOCTh
TOKCUYECKOT0 JIEUCTBHS HA JKUBBIE OpPraHU3MBbI

OHpeJIeJ'IéHHI)IX HCOPTraHNMYCCKUX BCHICCTB, ITOHHUMaAd

- YCTHBIN IIOpOC;

- XUMHYECKHI JUKTAHT,

- UHAMBUyallbHas
caMOCTOsATeNIbHAs paboTa;
- IPEJICTaBICHHUE
pe3yJbTaToB
IIPAKTUYECKHUX padoT;

- 3alIUTa TBOPUECKUX
pabor;

- KOHTpOJbHast paboTa;




cMmbicn nokazarens [1J1K;

- BBIIIOJIHEHUE 3aJaHuI

Ha /I3

ITP 38

c(hOopMHUPOBAHHOCTh YMEHHI: OCYLIECTBIISATh
[eJICHAITPABICHHBIM TTOMCK XUMHUUYECKOW HMHGOpMAIIN
B PA3IMYHBIX UCTOYHHUKAX (Hay4yHas ¥ yueOHO-Hay4Has
auTepaTypa, CpeACTBa  MAaccoBOM — MHQOpMAINH,
WHTepHeT u JApyrue), KPUTHYECKH aHAIU3UPOBATh
XMUMUYECKYI0 HH(pOpMaluio, mepepadarbiBaTh €€ U
UCIIOJIb30BaTh B COOTBETCTBUU C IIOCTABIECHHOU
y4eOHOH 3a/1a4eil.

TECTHPOBAHUE;
- YCTHBIN MOPOC;

- XUMUYECKHUH TUKTaHT;

- UHIUBUAYaIbHAas
camocTosTeNnbHas paboTa;
- IPCACTABJICHUC
pe3yIbTaToB
IPAKTUYECKUX padoT;

- 3alIUTa TBOPUECKUX
pabor;

- KOHTpOJIbHAs paboTa;

- BBITIOJTHEHUE 33IaHUN
Ha /I3




