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00pa3oBaTeNbHbIX CTAaHIAPTOB U MOJYy4aeMOW CHEeNHMATbHOCTU CPEAHEro MpodecCHOHaIbLHOrO
o0pa3oBaHus, TNPUMEPHOH  NPOTPaMMO  y4eOHOH  JUCHUIUIMHBI  «XUMHS» IS
poeCCHOHANIBHBIX 00pa30BaTeNIbHBIX Opranusaiui, pekomengoannoit ®I'bOY AI10 UPIIO
(ITpotokon Ne 14 ot «30» HOs10pst 2022 1.)
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1. OBIIIASI XAPAKTEPUCTHUKA PABOYEN ITPOT'PAMMBI
OBIIIEOBPA30OBATEJIBHOM JUCHUILIUHBI «XUMUS»

1.1. MecTto aAucHMIVIMHBI B CTPYKTYpe OCHOBHOH NpodecCHOHATBHONH 00pa3oBaTe/bLHOM
NPOrpaMMmblI

OO6meoOpa3oBaTenbHas  AUCHUILIMHA «XUMUS»  ABISETCS  00S3aTeIbHOW  YacThiO
00111e00pa3oBaTeIbHOrO IUKJIa 00pa3oBaTeibHONW TporpaMmbl B cootBeTcTBUU ¢ ®I'OC CIIO
1o crenranbHOCcTH 43.02.17 TeXHOI0TUN UHAYCTPUM KPACOTHI.

TpymoeMKOCTh TUCIUTUIMHBI «XHUMHUS» Ha yIIIyOJIGHHOM ypOBHE coctaBiseT 144 daca, u3
koTopeix 102 waca — 06a3oBeiii Momynb (7 pasnmenoB) m 42 yaca — MPUKIAAHOH MOIYTh (2
paszena),  BKJIIOYAIOUMHA  NPAKTUKO-OPHUEHTHUPOBAHHOE  COJEpPXKAaHHUE,  YCHJIMBAIOLEE
npoHIEHYIO COCTABISIONIYIO 10 crieranbHOCTH 43.02.17 TexHOIornu HHIYCTPUHU KPACOTHI.

[IpuknagHot Moaynab BKIOYaeT J1Ba pasnena. Pazgen 8 «Xumuss B OBITY H
MIPOU3BOJCTBEHHON JEATENbHOCTH YEJIOBEKa» peanusyercs g crnenuanbHoctu 43.02.17 nHa
MaTepuaie KeHCOB, CBS3aHHBIX C JKOJOTHYECKOW Oe30MacHOCThIO M OLIGHKOW MOCIEICTBUI
OBITOBOM W TPOM3BOACTBEHHON NEATEIbHOCTH, MO OTpacisM Oyaymied mnpodeccruoHalIbHON
JESATETLHOCTH O0yUarOIINXCA.

Temaruka pasgena 9 paspaboran 1o oObekTam Oyaymied  mpodeccrnoHaIbHON
JIeATETLHOCTH CTYJECHTOB.

[lepron oOydeHws W pacrpeiesieHue Mo cemectpam 68/76 4acoB C Y4ETOM JIOTHKHU
dbopMUpOBaHUS TMPEAMETHBIX PE3yJIbTaTOB, OOMIMX U NPOGECCHOHATIBHBIX KOMIIETEHIUH,
MEXIPEAMETHBIX  CBsI3ed C  JPYrUMU  JUCHHUILUIMHAMH  00IIe0Opa3oBaTeNbHOTO U
o0uienpodeccuoHaIbHOrO UKIOB Y4eOHOTO MIIaHa.

1.2. Henu U nu1aHupyeMble pe3yJibTAaThl 0CBOCHHS THCIUILTHHBI
1.2.1. lleau 1 3a7a4u AU CHUILIHHBI

DopMUPOBAHHE Y CTYJEHTOB XUMUYECKOW COCTABJISIONIEH €CTECTBEHHO-HAYYHON KAPTHUHBI
MHpa KaK OCHOBBI MPUHATUS PEHICHUH B >KU3HEHHBIX M TPOU3BOJICTBEHHBIX CHUTYaIIUAX,
OTBETCTBEHHOT'O MTOBEJICHUS B IIPUPOJIHOM Cpeie.

3apaum IUCHUIIMHBI:

1) chopmupoBaTh MOHUMAHHE 3aKOHOMEPHOCTEH MPOTEKAHUS XUMHUYECKHX MPOIECCOB U
ABICHUM B OKpYXarolled cpeae, LEJOCTHOW HaydyHOW KapTHHbI MHpPA, B3aMMOCBSI3H U
B3aMMO3aBHCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHHS MPOBOJUTH pacUeThl MO XUMHYECKUM (OpMylaM U YpaBHEHUSIM
XUMUYECKUX PpEaKIui, I[JIaHUPOBaTh M HWHTEPHPETUPOBATH PE3yJIbTAThl XUMHUYECKUX
AKCIIEPUMEHTOB,

3) chopmupoBaTh HABBIKU MPOBEACHUS XUMUUYECKUX IKCIIEPUMEHTAIBHBIX HCCIIEIOBAHUN
C coOmoJileHueM TMpaBuil 0e30MacHOro OOpalleHusi ¢ BelleCTBaMU U J1JaOOpaTOpHBIM
o0opynoBaHueM;

4) pa3BUTh YMEHHUS aHATH3UPOBATh, OLIEHUBATh, IPOBEPSTH HA JOCTOBEPHOCTh U 000011aTh
UH(OPMAIIHI0 XUMHUYECKOTO XapaKTepa U3 pa3IuYHbIX HCTOUHUKOB;

5) chopmupoBaTh yMEHUS TMPOTHO3UPOBATH TOCIEACTBUS CBOCU JEATETBHOCTH H
XUMUYECKHUX TTPUPOIHBIX, OBITOBBIX U MMPOU3BOJCTBEHHBIX MPOIIECCOB,;

6) cdhopmupoBaTh TOHMMAaHHUE 3HAYUMOCTH JOCTHIKEHWH XUMHUYECKOW HAyKd U
TEXHOJIOTHH JIJIs1 Pa3BUTHSI CONUATLHON M TIPOU3BOJICTBEHHOM cep.



1.2.2. Ilnanmpyemble pe3yJbTaTbl OCBOeHHsI 00HIe00pa30BaTEeNbHON IMCHUILVIMHBI B
coorBercTBHH ¢ PI'OC CIIO n Ha ocHoBe PT'OC COO



Koa n
HauMEeHOBaHHe
hopmMupyembIx
KOMIIeTeHIU

I[InanupyemMble pe3yJbTaThbl 0CBOCHHS IMCUHUIIHHDI

O01mue

JAucuunianHapHbie

OK 01. Beibupats
CHOCOOBI PeLICHHUs
3a7a4
npodeccroHanbHON
JeATEIIEHOCTH
HNPUMEHUTEIBHO K
Pa3IUYHBIM
KOHTEKCTaM

B yacTu Tpy10BOT0 BOCIIMTAHUSI:
- TOTOBHOCTb K TPYyIy, OCO3HAHHE IICHHOCTH MAaCTepPCTBa,
Tpyaoooue;

- TOTOBHOCTh K aKTUBHOM JESTEIbHOCTH TEXHOJOTUYESCKOU U

colMaIbHOM HaIIpaBJICHHOCTH, CIIOCOOHOCTD HHUIOUHUPOBATD,

IUIAaHUPOBaTb M CAMOCTOSATENBHO  BBINOJHATH — TaKYIo
JeSITebHOCTD;
- HHTEpeC K pa3IuyHbM cdepam mpodeccuoHaTHHON
JeSITENIbHOCTH,
OBanagenue YHHMBEPCAJIbHBIMH y4eOHBIMU

NO3HABATEJIbHbIMH 1eHCTBUAMMU:

a) 0a30Bble JJOrHYecKHe JeHCTBHS .

- CaMOCTOSITENIbHO (OpPMYJIIMPOBaTh U  aKTyaJlU3UPOBATh
npobieMy, paccMaTpUBaTh €€ BCECTOPOHHE;

- YCTaHABJIMBATh CYLECTBEHHBIM MPU3HAK NI OCHOBAHMS JUIS
CpaBHEHHsI, KJIJaCCU(PUKALUU U 0000I1IeHNS;

- OIpeneNisaTh LeNU JeATeNIbHOCTH, 3a/1aBaTh IapaMeTpbl U
KPUTEPUU UX TOCTUKEHUS;

- BBIABJIATH

3aKOHOMEPHOCTH U NPOTUBOpPEUHS B

paccMaTpUBAEMbIX SIBICHHUSIX;

- BHOCUTBb KOPPCKTHBBI B ACATCIIBHOCTb, OLCHHUBATH
COOTBCTCTBUC  PE3YJILTATOB OCIIAM, OIICHUBATL  PUCKU
MOCJIEACTBUI ACATCIIBHOCTH

- Ppa3BUBATb KPCATUBHOC  MbLIIUICHHUC TIIpU  PCIICHHUU

YKU3HEHHBIX TTPOOIEM

- BJIAJETh CUCTEMOM XHMHWYECKHX 3HAHWM, KOTOpas BKJIOYACT:
OCHOBOTIOJIATAIOIINE TOHATUS (XUMUYECKUU JJIEMEHT, aToM,
3JIEKTPOHHAst 000JI0UKa aToma, s-, P-, 0-3JIeKTpOHHBIC OpOUTAIIN
aTOMOB, HOH,

MOJICKYJIA, BaJICHTHOCTD,

AIEKTPOOTPHUIIATEILHOCTh, CTENEHb OKHUCICHHS, XUMHYECKas
CBsI3b, MOJIb, MOJISIPHAsI Macca, MOJISIPHBIN 00beM, YriepoaHbIi
cKeneT, (yHKUMOHANbHAs TpyHna, pajukans, H30MepHs,
M30MEphI, TOMOJIOTMYECKUN psii, TOMOJIOTH, YTIEBOAOPOJIHI,
KHCIIOPOJI- U a30TCOAEpXkalllue COEIUHEHUs, OHUOJIOrMYecKu
aKTUBHBIC BellecTBa (YIJIEBOJIBI, JKHUPBI, OEIKH), MOHOMED,
CTPYKTYpPHOE
COCIMHEHUS, KpUCTA/NIMYecKass pelieTKa, THUIIbI XUMHYECKHX
(OKHUCIUTENHFHO-BOCCTAHOBUTEILHBIE,

peakiuu HOHHOTO OOMEHa),

QJICKTPOJIUTHUYICCKAA

moJIMmeEp, 3BC€HO, BBICOKOMOJICKYJIAPHBIC
peakuun
JHJIOTEPMUYECKUE,

QJICKTPOJINUTHI,

JK30- U

pacTtBop,
HEJIEKTPOJIUTHI,
Jucconyanus,
XUMHUYECKON pEaKIMHM, XMMHUYECKOE paBHOBECHE), TEOPUU M

OKHCJIUTENIb,  BOCCTAaHOBUTEIh,  CKOPOCTH
3aKOHBI (Teopm[ XUMHNYCCKOIO CTpOCHI/Iﬂ OpFaHI/ILIeCKI/IX BCIICCTB
A.M. BytnepoBa, Teopusi AIEKTPOIUTHUECKON TUCCOIUAINH,
nepuoauyeckuii 3akoH [[.M. MenneneeBa, 3aKOH COXpaHEHUS
Macchl), CHUMBOJIMYECKHUH S3BIK XHMHMH,

(I)aKTOJIOI‘I/I‘-ICCKI/IC CBCIACHUA O CBOﬁCTBaX, COCTaBC, MOJYUCHUU U

3aKOHOMCPHOCTH,

0€30MacHOM HCIIOJIb30BAaHUKM BAKHEHIIUX HEOPTaHUYECKUX U
OpPraHUYECKHUX BEIIECTB B OBITY U MPAKTUYECKOHN JIEATEIILHOCTH
YeII0BEKa,




0) 0a30BbIe HCCJIeI0BaTEeIbCKUE TeHCTBUS:
- BIIAAETh y4eOHO-UCCIIEIOBATEIILCKON |
MIPOEKTHOM JIeATEIbHOCTH, HAaBBIKAMHU pa3perieHus: mpooiem;

HaBbIKaMH

- BBIABIIATD MMPUIUHHO-CIICACTBCHHBIC CBA3HU u
AKTYAJIM3UPOBATh 3a4avy, BbIABUIdaTb TUIIOTC3Yy €C PCHICHUA,
HaxoaAuThb JJIsA

YTBEPKJICHMM, 3aaBaTh IapAMETPBI U KPUTEPUU PELICHUS;

APTYMCHTBI J0Ka3aTcJibCTBa CBOUX
- AaHaJIU3HUpOBaTh IIOJYUYCHHBIC B XOJ€ PCUICHHUA 3aaa4dyu
pe3yibTaThbl, KPUTHYCCKU OLCHHUBATH HUX HJOCTOBCPHOCTD,
MMPOTrHO3UPOBATH U3BMCHCHUC B HOBBIX YCJIIOBUAX;

- YMCTb TICPCHOCHUTH MMO3HABATCIIbHYIO U

MMPAKTUYCCKYHO obnactu KU3HCACATCIIBHOCTH,

3HaHUA B

- YMGTI) I/IHTerI/IPOBaTI) 3HAHUA U3 pa3HI)IX HpeI[MeTHI)IX
o0OJacrei;

- BBIABUI'aTb HOBBLIC MHJCH, HpennaraTb OpI/IFI/IHaJII)HI)Ie
IIoaAxXoabl U peIHeHI/ISI;

- CIIOCOOHOCTH UX HCIIOIL30BaHUA B ITI03HABATEIBLHON U

COIIMATLHOM ITPAKTHUKE

- YMETb BBIABIIATH XapPaKTEPHbIE IPU3HAKA M B3aUMOCBSI3b
W3YYCHHBIX IOHATUH, IPUMEHATH COOTBETCTBYIOLIME IOHATHUSA
IIPY ONHCAaHUU CTPOEHUS U CBOWCTB HEOPraHUYECKUX U
OpraHUYEeCKUX U HX IIpeBpalICHUN;

BCIICCTB BBISABIIATD

B3aMMOCBSI3b  XMMHUYECKMX 3HAHMH ¢  MOHATHSAMH U
MPEACTABICHUSIMU APYTUX €CTECTBEHHOHAYYHBIX MIPEJIMETOB;

- YMETh MCHOJIb30BaTh HAUMEHOBAHUS XUMUUYECKUX COCIMHEHUM
MEXIYHApOJAHOTO COI03a TEOPETUUYECKON M MPHUKIATHOW XUMHH
U TPUBHAIBHBIC Ha3BaHUs BAKHEHUIIMX BEIIECTB (DTHJICH,
alleTWsieH, TIMUepuH, (QeHod, ¢dopManbaerua, YyKCcycHas
KHUCTIOTA, TIUIUH, YTapHbIA ra3, YIJIEKHCIBIM ra3, amMMHak,

ramcHasa HU3BECCTD, INUThCBasA COAa H

APYTHX),
OpFaHI/I‘-IeCKI/IX BGHIGCTB,

HEramicHasl H3BCCTh,

bopmybl
ypaBHEHHSI XUMHUYECKUX PEaAKIHi,

COCTaBJIATH HEOPraHUYECKUX Hu
OOBSICHATH UX CMBICH; MIOATBEPXKIATh XapaKTEPHbIE XUMUUECKUE
CBOIMCTBa BEIIECTB COOTBETCTBYIOIIMMHU SKCIEPUMEHTAMU U
3alMCAMU YPABHEHUM XUMUYECKUX PEAKLINN;

- yMETh  YCTaHaBIMBaTh  IPUHALICIKHOCTb  U3YYEHHBIX
HEOPraHWYECKUX U OPraHUYECKUX BEUIECTB K ONPENCICHHBIM
KJIaccaM M IpynnaM COEJUHEHMH, XapaKTEPU30BaTh UX COCTaB U
BOKHEHIIME CBOWCTBA; ONPEAENATh BHAbl XMMHUYECKUX CBA3CH
(koBasieHTHasi, WOHHAs, MeETaJUTMYecKasi, BOJOPOIHAs), THIIBI
KPUCTAJUTMYECKUX  PEHIETOK  BEIIECTB;  KIACCU(PHUIIUPOBATH
XAMHUYECKHE PEAKIINH;

- chopMHUpOBaTh TPEICTABICHUSA: O MaTEPUATHHOM EIUHCTBE
MHPA, 3aKOHOMEPHOCTAX U MIO3HABAEMOCTH SIBJIEHUW IIPUPOJIBL; O
MECTE€ U 3HAUYEHUU XUMHUHU B CUCTEME E€CTECTBEHHBIX HAyK U €€
ponu B OOECIeueHUN YCTOMYMBOTO Pa3BUTHS YEIOBEUYECTBA: B

peIIeHNH POo0JIeM IKOJIOTHIECKOM, IHEPTeTUUECKON U TTUIIEBON




0€30IaCHOCTH, B PAa3BUTHH MEIUIIMHBI, CO3JIaHUH HOBBIX
MaTepuaioB, HOBBIX HMCTOYHUKOB JHEPTHHM, B OOCCIICUCHHH
palMoOHAIBHOTO  MPHUPOJIONONb30BaHusA, B  (opMUpOBaHUU
MHUPOBO33pEHUS U OOmeHd KyJIbTyphl 4YEIIOBEKa, a TakkKe
AKOJIOTUYECKU OOOCHOBAHHOTO OTHOIIEHHUSI K CBOEMY 3/JI0POBBIO
U IIPUPOJHON Cpene;

- BJIAJETh CUCTEMOW XMMHWYECKMX 3HAHUM, KOTOpas BKIIIOYAET:
OCHOBOTIOJIATAIOIINE TOHATHS (JOTIOJHUTEIBHO K CHCTEME

MOHATHIM  0a30BOTO  ypPOBHsS) - HW30TONbBI, OCHOBHOE U
BO30Y)KICHHOE COCTOSIHUE aToMa, TUOpUIN3alusi aTOMHBIX
opOutanei, xumudeckas cBsa3p ("0 " wm "", KpaTHbIE CBS3H),

MOJISIpHAsi KOHLEHTpalus, CTPYKTypHas (opMmyia, H30MepHs
(cTpykTypHas, reomeTrpuydeckas (IUC-TPAHC-U30MEpHS), THUIIBI
XAMUYECKHX peaKkiuii (roMOo- W TeTepOoreHHBbIC, 0OpaTUMbIE U
HeoOpaTUMBbIE), PACTBOPHI (MCTUHHBIE, AUCIIEPCHBIE CHCTEMBI),
KPUCTAJJIOTUAPATBL,  CTENEHb  JUCCOLMALIMM,  DJIEKTPOJIU3,
KPEKUHT, PU(OPMUHT); TEOPUHM U 3aKOHBI, 3aKOHOMEpPHOCTH,
MHUPOBO33PEHUYECKUE 3HAHMS, JIEKAIIUE B OCHOBE TOHHUMAaHUSA
IPUYUHHOCTY M CHCTEMHOCTH  XHMHUYECKHUX  SIBJICHUH,
COBPEMEHHBIE MPEACTABICHUS O CTPOCHUM BEIECTBA Ha
aTOMHOM, MOJIEKYJISIPHOM U HaJIMOJIEKYJISIPHOM  YpPOBHSX;
NpEJICTaBICHUsT O  MEXaHM3MaX  XHUMUYECKUX  PEaKIHi,
TEPMOJUHAMHYECKUX M KHHETHYECKMX 3aKOHOMEpPHOCTAX HX
NPOTEKaHUs, O XMMHYECKOM DPAaBHOBECHUU, JUCHEPCHBIX
cucreMax, (paKTOJIOrMYecKHe CBEJIEHHs O CBOWCTBAaX, COCTaBe,
NOJYy4eHUH W 0e30MacHOM  HCHOJb30BAHMM  BAaKHEHIIHMX
HEOPraHMYECKUX U OpraHMYeCKHUX BEIIeCTB B OBITY U
NPAaKTUYECKOM JEATeNbHOCTH 4YeNoBeKa; OOIIMX HayYHBIX
NPUHLIMIAX  XUMHUYECKOTO  TPOU3BOACTBA (Ha  IpuMepe
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MPOM3BOJICTBA  CEPHOM  KHUCJIOTHI, aMMHaKa, METaHOJa,
nepepaboTku HEPTH);

- YMETh MPOBOAUTH pPacueThl MO XUMHYECKUM (opMmylaM H
YpaBHEHUSAM  XUMHUYECKMX PEaKUUid ¢  HCHOJIb30BaHUEM
¢usnueckux BeMWYMH (Macchl, OOBEMa Ta30B, KOJMYECTBA
BEILIECTBA), XAPAKTEPU3YIOMIMX BEIIECTBA C KOJIUYECTBEHHOM
CTOPOHBI: pacyeThl MO HAXOXKIACHHUIO XHUMHYECKOH (QopMyIibl
BEIIIECTBA; pacyeThl Macchl (00beMa, KOJUYECTBA BEIIECTBA)
MPOJYKTa PEaKluu, ecld OJIHO M3 MCXOJHBIX BEIIECTB JaHO B
BUJE  pacTBopa C  ONPEACIICHHOM  MaccoBOM  joJiei
PacTBOPEHHOTO BEIIeCTBA WJIM JIaHO B U30bITKE (UMeeT
MIPUMECH); pacueThl MAacCOBOW WJIM OOBEMHOM IO BBIXOZAQ
MPOJYKTa PEaKIMU; PACUYEThl TEIUIOBOTO 3(deKTa peakimid,
00BEMHEIX OTHOIICHUI Ia30B;

- YMETh BBISBIATH XapaKTEPHbIE MPU3HAKA U B3aHUMOCBS3b
W3YYCHHBIX TOHSATUH, TMPUMEHSATH COOTBETCTBYIOIIME TOHSTHS
IpU ONUCAHUU CTPOEHUS M CBOWCTB HEOPTraHWYECKUX H
OpraHMYeCKUX BEIIECTB M WX MPEBPALICHHUH; BBISBIATH
B3aHMOCBSI3b ~ XUMHYECKHX 3HAHUW C  IOHATHSIMH U
MPEJICTABICHUSIMHI JIPYTUX MPEeIMETOB AJsi 00jee OCO3HAHHOTO
MMOHUMAHUS U OOBSICHEHUS CYIIHOCTH MaTEPHAIILHOTO €IMHCTBA
MHpa; HWCMIOJIb30BaTh CHUCTEMHBIE XWMHUYECKHE 3HAHMS IS
OOBSICHEHUS! ¥  TPOTHO3UPOBAHUS  SIBICHUH,  HMMEIOLIUX
€CTECTBEHHOHAYYHYIO MPUPOY;

- yMETh UCTOIb30BaTh HANMEHOBAHHS XUMHUECKUX COSTUHEHUHN
MEXIYHAPOJAHOTO COI03a TEOPETUUYECKON U MPUKIAJAHOW XUMHHU
¥ TPUBUAIbHBIE HA3BAHUS BEIIECTB, OTHOCAIIUXCS K H3y4YEHHBIM
KJlacCaM OpraHU4eCKUX U HEOPraHMYECKUX COEIUHEHUI;
WCIIONIh30BaTh XMMHUYECKYIH) CHUMBOJIHMKY IS COCTaBJICHHS




dopMyn1  HEOpPraHMYECKUX  BEIIECTB, MOJIEKYJISAPHBIX U
CTPYKTYPHBIX (pa3BEpHYTHIX, COKpAIEHHbIX M CKEJETHbIX)
dbopMyn1 OpraHMYECKMX BEILECTB; COCTABIATb YPaBHEHUS
XUMUYECKUX  peaKkUUMil U  pPACKPBIBATbD HX  CYIIHOCTbH:
OKHUCIUTCIBHO-BOCCTAHOBUTCIIBHBIX peaKuHﬁ moCcpcaACTBOM
COCTaBJICHUS DJIEKTPOHHOTO OajaHca 3THX pPEaKUWH; peakuuit
HOHHOTI'O oOMeHa myTeM COCTaBJICHHUA ux IIOJIHBIX u
COKPAIEHHBIX MOHHBIX YpPaBHEHUH; PEAaKLUUA TIUAPOIIN3a,

peaxuui KOMILIEKCO0Opa3oBaHus (na npuMepe
THJIPOKCOKOMITJIEKCOB IIMHKAa U allOMUHHUA); MOATBEPXKAATh
XapakTepHbIe XUMHUYECKHE CBOIiCTBa BEIIECTB

COOTBETCTBYIOIIMMHU SKCHEPUMEHTAMHU W 3alUCAMU YPaBHEHUM
XUMHUYECKUX PEAKIIMIL;

- yMeTh KiacCU(UIHUPOBATH HEOPTaHUYECKHUE M OPTraHUYECKUE
BEIIIECTBA U XWMHUYECKHE PEAKIUU, CAMOCTOATEILHO BBHIOMPATH
OCHOBaHUSI M KpPUTEPUU HJs1 KJIAaCCU(PUKAIUU H3y4aeMbIX
XUMHUYECKUX OOBEKTOB; XapaKTepH30BaTh COCTaB U BaKHEHIINe
CBOMCTBA BEILIECTB, MPUHAUICKALUX K ONPEIEICHHBIM KJIaccaM
W TpynmaMm COoeAWHEHWH (TPOCThIe BEIIECTBA, OKCHJIBI,
THJIPOKCHUJIBI, COJU; YTIEBOJOPOABI, MPOCThIE dPHUPHI, CHUPTHI,
(dheHOoBI, anbaeruibl, KETOHBI, KAPOOHOBBIE KHUCIIOTHI, CIOXKHBIC
3(hUpkI, KHUPBI, YIIEBOAbI, AMHHBI, AMHHOKHUCIOTHI, OCIJIKH);
MPUMEHATh 3HAHUS O COCTaBE€ M CBOMCTBAX BEUIECTB A
OKCIIEPUMEHTAJIbHOW  TPOBEPKH  THUIOTE3  OTHOCUTEIHHO
3aKOHOMEPHOCTEHM NPOTEKaHUs XMUMHYECKUX peaKkluidl Hu
MIPOTHO3UPOBAHHUS BO3MOKHOCTEN UX OCYILIECTBIICHHUS;

- YMEeTh NOATBEPKJIAaTh HAa KOHKPETHBIX MpUMEpax XapakTep
3aBHCHUMOCTH  PEAaKIIMOHHOW  CIIOCOOHOCTH  OpraHUYeCKHX
COCJIMHEHUH OT KPAaTHOCTH M TWma KoBajeHTHoU cBsizu ("T " u
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), B3aUMHOTO BIIUSIHUSI aTOMOB U TPYII aTOMOB B MOJIEKYJax;
a Takke 0T OCOOCHHOCTEH peain3aluy pa3IMyHbIX MEXaHU3MOB
MPOTEKAHUS PEaKIuii;

- YMETh XapaKTepH30BaTh JJICKTPOHHOE CTPOCHHUE aTOMOB (B
OCHOBHOM U BO30YKJIEHHOM COCTOSIHUW) U HOHOB XUMHYECKHX
anemeHToB 1 - 4 mepuonoB Ilepmommnueckoii cucremst 1.
MenzeneeBa W WX BAJICHTHBIE BO3MOXXHOCTH, WCIIONIB3Ys
noustus "s", "p", "d-snekTpoHHBIE" OpOMTANIH, YHEPIETHUECKUE
YpOBHU; OOBSCHATH 3aKOHOMEPHOCTH HW3MEHEHUS

XUMHNYCCKHNX JJICMCHTOB H 06pa3yeML1X nMmn COG)II/IHCHI/Iﬁ 10

CBOIICTB

nepuoaam u rpyuiam;

OK 02.
Hcnons3oBars
COBPEMEHHbBIE
CpeZCTBa IIOUCKA,
aHanmu3a u
UHTEpIpeTaluu
UHPOpPMALIUU U
UH(pOpMallMOHHbIE
TEXHOJIOTUH IS
BBITNIOJTHEHMSI 3a/1a4
npodecCHOHATbHON
JeSITEIbBHOCTH

B o0Js1acTH HEHHOCTH HAYYHOI'O NO3HAHUS:
- c(OPMHPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKM M OOIIECTBEHHOM

KYJIBTYP,
MECTa B

IIPAKTHUKH, OCHOBAHHOI'O Ha
CHOCO6CTBYIOH.[61"O OCO3HAaHUIO

HOJUKYIBTYPHOM MUDE;

JIMAJIore
CBOEro

- COBEpPILEHCTBOBAHME S3bIKOBOM M UMTATEIbCKON KYJIbTYPBI
KakK CpC€acCTBa B3aI/IMOI[eI>'ICTBI/I$[ MCXKAY JIOJAbMH W IMO3HAHUA
MUpa;

- OCO3HaHWE IIEHHOCTH HAYYHOU NEeSTeNbHOCTH, TOTOBHOCTb
OCYIIECTBIISITh IPOEKTHYIO u HCCIIEI0BATENBCKYIO
ACATCIIBHOCTD MHAUBHUAYAJIbHO U B I'PYIIIIC,
OsJaagenue YHUBepPCAJbHBIMH
MO03HABATEJIbHBIMM el CTBUSIMU:

B) padora ¢ uHpopmanueii:

- BJIaACTb HaBbIKaAMU IMOJIYYCHHA I/IH(I)OpMaI_[I/II/I N3 HCTOYHHUKOB

y4eOHBIMU

Pa3HBIX THUIIOB, CaMOCTOATCIBHO OCYIICCTBIIATHL IIOUCK,

- YMETh IUTAHUPOBATh M BBIMOJHATH XUMUYECKHNA SKCIIEPUMEHT
(mpeBpartueHus
MOJyYeHHUE JTUJICHA M HM3YYEHHE €ro CBOMCTB, KaueCTBEHHBIE
peakuuu Ha YKCYCHYIO
JeHaTypalus OelKOB TpU HarpeBaHWM, LBETHBIE pPEaKLUU
OenKOB; MPOBOJAUTH PEAKIIMM HOHHOIO OOMEHa, ONpeNelsiTh
Cpelly BOAHBIX pacTBOPOB, KaUeCTBEHHbIE PEAKLIMU Ha CyJbdart-,

OpraHu4e€CKuXx BCIICCTB IIpW HArpeBaHHU,

AJIbJACTHUAbI, Kpaxmall, KHCIIOTY,

Kap60HaT- U XJIOpHUJ-aHWOHBI, Ha KAaTHOH aMMOHMHA, pCUIaThb

OKCIIEpUMEHTANIbHBIE  3afaun 1o Temam "Mertamisl"

"Hemetannsl") B COOTBETCTBMM C MpaBUJIaMH  TEXHHUKH
0e30MmacHOCTH IIpU O0OpallleHu! ¢ BEUIECTBAMU U JJaOOPaTOPHBIM
000pyI0BaHUEM;

9KCIICPUMCHTA B (I)OpMC 3altucu ypaBHCHI/Iﬁ COOTBCTCTBYIOIIIUX

NpeaACTaBIATL  PE3YJbTAaTbl XUMHUYCCKOI'O

peakumii W (GOPMYIHMPOBaTH BBIBOJBI Ha OCHOBE ATHX
pe3yJIbTaTOB;
- yMeThb  aHAIM3UPOBaTh  XHMMYECKYI0  HH(OpMAIHIO,

MOJIyYaeMyl0 M3 pa3HbIX MCTOYHHUKOB (CPEICTB MacCOBOM
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aHAJIM3, CHCTEMATH3aIlMI0 W HMHTEPIpPETalnio HH(OpMAIUN
pa3IMYHbIX BUIOB U (DOPM IIPEICTABICHHS,

- CO3/1aBaTh TEKCTHl B pa3jMYHBIX (opmarax ¢ yd4eToM
Ha3Ha4YeHWs MH(pOpPMAIMKU W IIEJIEBON ayAWTOPHH, BHEIOHpas
ONTUMATBEHYIO0 (OPMY IIPEIICTABICHUS U BU3YyaTH3aIUH;

- OIICHUBATH JOCTOBEPHOCTb, JIETUTUMHOCTh MHPOPMAIIIH, €€
COOTBETCTBUE MPABOBBIM U MOPATHHO-ITHIECCKUM HOPMaM;

- HCIIOJIb30BaTh CpeacTBa UH(OPMAIMOHHBIX u
KOMMYHHKAIIHOHHBIX TEXHOJIOTHH B PEIICHUH KOTHUTHBHBIX,
KOMMYHHKATHBHBIX M  OpraHW3allMOHHBIX  3aJa4  C
COOIIOIEHUEM TpeOOBaHMIA TEXHUKA

6630HaCHOCTI/I, TMT'MCHBI, pecypcoc6epe>KeHI/Iﬂ, IIpaBOBbIX H

9ProHOMHKH,

ATHYECKHX HOPM, HOPM WH(POPMALIMOHHOH O€3011acHOCTH;
- BJIaACTb HaBbIKaMHU pacCliO3HaBaHHA U 3allIUThL I/IH(i)OpMaIII/II/I,
WH(OPMAIMOHHON 0€30MaCHOCTH JTUYHOCTH;

uHpopmanuu, cetb UHTEpHET U Ipyrue);

- BJIAJIETh OCHOBHBIMU METO/IaMU HAYYHOTO ITO3HAHUS BEIICCTB H
XMUMUYECKHUX SIBJICHUH (HAOIIOJCHUE, H3MEPEHHE, YKCIICPUMEHT,
MOJICJIUPOBAHUE);

- YMETh TPOBOJUTH PACUEThl MO XUMHUYECKUM (OpMyliaM u
XUMHUYECKHIX UCTIOJIb30BaHUEM

YpPaBHEHUSAM peakumii ¢

(GU3MYECKUX  BEIWYMH, XapaKTePU3YIOIIMX

obbema (HOpMaJbHBIE

BCIICCTBA C

KOJIMYECTBEHHON CTOPOHBI: MAacChl,
YCIIOBUS)

CUCTCMHBIC XHMHWUYCCKUC 3HAHUA I IIPHUHATUSA peIJ_ICHI/Iﬁ B

Ia3oB, KOJIN4YCCTBaA BCIICCTBA, HCIIOJIB30BAaThb

KOHKPCTHBIX JKU3HCHHBIX CUTYAlIUAX, CBA3AHHBIX C BCHICCTBAMU
" UX IIPUMCHCHUCM
- YMCTb CaMOCTOATCIIbHO

IJIaHUPOBATb n MMPpOBOAUTH

XUMHUYECKUNA SKCIEPUMEHT (IOJyYeHHUE M M3yYEHHE CBOWCTB

HEOPraHWYECKHX U OPraHMYECKUX BEIIECTB, KAYECTBEHHBIC
peaxkuuu YIJ1€BOJOPO/IOB Ppa3IUYHbIX KJIaCCOB u
KHCIIOPOJCOACPKAIIMX  OPraHUYECKHX  BEIECTB, pEIICHHE

AKCIIEPUMEHTAIBHBIX 3334 M0 PACIIO3HABAHUIO HEOPTaHMYECKHUX
Y OPTaHMYECKUX BEIIECTB) C COOIIOICHUEM MTPaBUII 0€30MaCHOTO
oOpaillieHusi ¢ BellecTBaMH U JaOOPaTOpPHBIM 00OPYIOBAHUEM,
dbopmynupoBaTh  IENIH
pa3IaHO#N (hopMe pe3yabTaThl SKCIIEPUMEHTA, aHATM3UPOBATh U

WCCIICIOBAHUS, TMPEIOCTaBISATh B
OIIEHUBATH UX JOCTOBEPHOCTH;

- YMETh OCYILIECTBIATH IEIEHANPABICHHBIN MOUCK XUMHUYECKON
uH(pOpMallUM B Pa3IMYHBIX HMCTOYHUKAX (Hay4YHas U ydeOHO-
Hay4yHas JHUTepaTypa, CpeAcTBa MaccOBOM HHQOpMAINH, CETh
WuTepHeT U Apyrue), KpUTUIECKH aHATU3UPOBATh XUMHUYECKYIO
uH(popmaluto, TmepepadaTeiBaTh €€ W HCIONb30BaTh B
COOTBETCTBUH C TIOCTABJICHHON y4eOHOH 3a1a4eii;
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- BJIAJCTh CHCTEMOW 3HAHWUH O METOJaX HAy4YHOTO TO3HAHUS
SIBIICHUI TIPUPOJIbI, UCIOJIb3YEMBbIX B €CTECTBEHHBIX HAyKax M
YMEHUSIMU TPUMEHATh 3TH 3HAHUS TIPU SKCIECPUMEHTAIHLHOM
HUCCIICAOBAaHUUN BCIHIECCTB U OJIA O6’b$ICHeHI/I$I XUMHUYCCKUX
pUPO/IC
JICSITeIbHOCTH YEJIOBEKA U B TIOBCEIHEBHOM KHU3HH;

SBJICHUW, HMEIOIHUX MECTO B MPaKTUYECKOU

OK 04. D¢ddexTuBHO
B3aUMO/ICHICTBOBATh U
paboTath B
KOJIJICKTHBE U
KOMaH/Ie

- TOTOBHOCTH K CaMOpPa3sBUTHUIO, CAMOCTOATCIBHOCTH U
CaMOOIIPEACTICHUIO,
-OBJIAJACHUC y‘Ie6HO-I/ICCHeI[OBaTCJ'ILCKOI71,

HpOGKTHOﬁ U COIMaIbHOM JCATCIIbHOCTH,

HaBbIKaMH

OBJagenune
JAeHCTBUSAIMU:
0) coBMecTHasI 1eATeJIbHOCTD.

YuuBepcCaJdbHBIMHA KOMMYHUKAaTUBHBIMHA

- MOHUMAaTh U HCIOJb30BaTh NPEUMYILECTBA KOMaHAHOU M
MHAUBUAYaAJIbHON paboThI;

- IIPUHUMATH LEJH COBMECTHOM JESTEIbHOCTH,
OpraHM30BBIBATE M KOOPAMHHUPOBATh [JEHCTBUS IO €€
JOCTHKEHHUIO: COCTaBJIATh IUIAH JEWCTBHUM, pacHpenelaTh
pPOJIM C Y4eTOM MHEHHUH Y4aCTHHUKOB OOCYXJaTh Pe3yJIbTaThl
COBMECTHOM paboThI;

- KOOpPAMHUPOBAaTb M BBINOJHITH padOTy B YCIOBHUAX
peayibHOTO, BUPTYaJIbHOTO u KOMOMHHPOBAHHOTO
B3aUMOJCHCTBUS;

- OCYILIECTBJISITh MO3UTHBHOE CTPATETMYECKOE IOBEJICHUE B
pa3IMYHBIX IIPOSIBIIATH

BOO6pa)KeHI/Ie, OBITh HWHHUIINaTUBHBIM

CUTYaIUsX, TBOPUECTBO U
OBnanenue

AEeCTBUAMMU:
') NPUHSATHE ce0sl U APYTUX JI0/Ieii:

YHHBEPCAJIbHBIMH peryJsiTHBHbIMH

- YMETh TUTAHUPOBATH M BBHITIONHATH XUMHUYECKHHA IKCIEPUMEHT
(mpeBpameHus
MOJyYCHHUE STUJICHA M M3YYCHHE €ro CBOMCTB, KayeCTBECHHbBIC
peaKkiMu Ha  abJCTHIBI, YKCYCHYIO
JeHaTypaluss OCJIKOB TIpU HArpeBaHWU, IBETHBIC pPEaKIUU

OpraHuM4€CKUX BC€HICCTB IIpU HaArp€BaHHHU,

Kpaxmar, KHUCTIOTY;
OCJIKOB; TPOBOJUTH PEAKIUH HMOHHOTO OOMEHa, OIpPEACINAThH
Cpelly BOJHBIX pacTBOPOB, KAUECTBEHHBIC PEaKIIMU HA CYJIbdar-,
KapOOHAaT- W XJOPUI-aHHUOHBI, HA KAaTHOH aMMOHUS; pEIIaTh
3amayu 1o "Mertamibl"  wu

OKCIICPUMCHTAJIbHBIC TEMaM

"Hemeramasl') B COOTBETCTBHHM C TEXHUKHU
Oe3omacHOCTH TIpu OOpaIlleHUH ¢ BEIIeCTBAMU U TaOOPaTOPHBIM
o0opynoBaHueM; pe3yiabTaThl  XMMHUYECKOTO

9KCIICPUMCHTA B Q)opMe 3alliucu ypaBHeHPIfI COOTBCTCTBYIOIIHUX

IIpaBUJIaMH

MMpEaACTaBJIATb

peakuuii U (OpMyIHMpOBaTh BBIBOABI HAa OCHOBE ATHX
pE3yJIbTaTOB;

-yM€Th  CAMOCTOSITEJIBHO  IUIAHMPOBATb W NPOBOAMTH
XUMHUYECKUM SKCIIEPUMEHT (IIOJIyueHUE M H3y4yeHHE CBOWCTB
HEOPraHWYECKHX W OpPraHMYECKUX BEIIECTB, KadeCTBEHHBIC
peakuuun YIJI€BOAOPOIOB pa3IMYHBIX KJIaCCOB u
KHUCIIOPOJCOACPKAIIMX  OPraHUYECKUX  BEIIECTB, PECIICHUE

HKCIEPUMEHTANIBHBIX 337124 110 paclio3HaBaHUIO HEOPTaHUYECKUX
¥ OPTaHMYECKUX BELIECTB) C COOIIOAEHUEM MPaBMII OE3011aCHOTO
oOpallleHusl ¢ BellecTBaMH U JITaOOPaTOpPHBIM 000PYIOBAHUEM,
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- NpPUHUAMATh MOTHBBI M apryMEHTBHl JAPYrUX JIIOJAeH MpHu
aHaJIM3€ Pe3yJbTAaTOB JIEATEIbHOCTH;

- IPU3HABATh CBOE MPABO U MPABO APYTUX JItO/IeH Ha OIIMOKH;
- pa3BUBaTh CIOCOOHOCTH IOHUMATh MUP C TO3UIHH JPYTrOro
YeJI0BEKa;

dbopMynupoBaTh €U  UCCIEIOBAHUA,

pa3ianuHoil hopMe pe3yabTaThl SKCIIEPUMEHTA, aHATU3UPOBATh U

npeaoCTaBIsATh B

OLCHUBATh UX NOCTOBECPHOCTD,

OK 07.
CoieiicTBOBaTh
COXpaHEHUIO
OKpYKaroIlen cpeibl,
pecypcocOepexeHHIo,
MIPUMEHSATH 3HAHUS 00
M3MECHCHUH KJIMMAaTa,
TIPUHITAITBI
OEpEKITUBOTO
MPOU3BOJICTBA,

3 pexTUBHO
JIENICTBOBAThH B
Ype3BbIYATHBIX
CUTYaIUAX

B o0Js1acTH 3K0/10rM4€CKOr0 BOCIIUTAHUS:

- ¢(hOPMUPOBAHHOCTH IKOJIOTUYECKON KYIbTYpPbI, TOHUMAaHUE
BIMSHUS  COLMAJIBHO-DKOHOMMYECKHX  IIPOLECCOB  Ha
COCTOSIHUE TPUPOJHOW M COLUAIbHOW Cpelbl, OCO3HAHHE
17100aIbHOTO XapaKTepa HKOJIOTMUECKUX MpodieM;

- IUIAHUPOBAHUE U OCYILECTBICHUE ACUCTBUN B OKpYXKaroLleH
cpelne Ha OCHOBE 3HAHUA LEJIed YCTOMYMBOIO pa3BUTHUSA
YeJI0BEYECTBA;

AKTMBHOE  HENpUATHE  JICUCTBUM, IPUHOCIIIMX  BpEX
OKpYKaroIleH cpese;

- YMEHHUE MIPOrHO3UPOBaTh HEOIArONpUATHBIE SKOJOTHUYECKUE
NOCJIEACTBHSI NPEANPUHUMAEMBIX JIEHCTBUM, NPENOTBPALLATh
ux;

- pacllMpeHue OIbITa JEATEIbHOCTH  JKOJOTMYECKOU
HaIlPaBJICHHOCTH;

- OBJIaACHNEC HaBBIKaMU y‘ICGHO-PICCJIeI[OBaTeHI)CKoﬁ, HpOCKTHOﬁ n

COLIPIaJ'H:HOﬁ ACATCIIBHOCTH,

- copMUPOBATH MPEACTABICHUS: O XUMUYECKON COCTABIISIONICH
CCTGCTBCHHOHaquOﬁ KapTUHBI MHpa, pOJIM XHUMUHU B IIO3HAHUU
SBJIGHUN TPHUPONBI, B (OPMUPOBAHUM MBIIUICHUS U KYJIbTYPbI
JUYHOCTH, €€ (DYHKIMOHAIBHOM TpaMOTHOCTH, HEOOXOTUMOU

JUIS ~ peIICHUS  NPaKTHYECKMX  3aJa4 M DKOJOTHYECKH
000CHOBAaHHOTO OTHOIICHHSI K CBOEMY 3JIOPOBBIO U MPHUPOTHOM
cperne;

- yMeThb coOdIoAaTh IpaBWila 3KOJOTHYECKH 1I€JI€CO00pa3HOTo
MOBEJCHUS B OBITY W TPYAOBOW JAEATEIBHOCTH B LENAX
COXPAaHEHHsI CBOETO 3I0POBbs M OKpYXKAKOLIEH IPUPOSHOU
BO3J€HCTBHUA Ha
OHUMasI

Cpeabl; Y4YUTHIBATH  OIIACHOCTb KHUBBIC
OpTraHHU3MBbI OMpCACIICHHBIX BCIICCTB,

IoKa3aTeia npenenLHoﬁ HOHYCTHMOﬁ KOHICHTPAUH;

CMBICIT
- YMETb MPOTHO3UPOBATh, AHAIM3UPOBATH M OLEHUBATH C
MO3UIMI DKOJIOTUYSCKON 0€30IaCHOCTU IOCICICTBUS OBITOBOM
U TIPOU3BOJCTBEHHOM JCATEIHHOCTH YEJIOBEKA, CBSI3aHHOW C
nepepabOTKOM BEIIECTB; UCIIOIB30BAThH MOTYyUYEHHbBIE 3HAHUS TSI
MPUHATHAS TPAMOTHBIX PpEIIEHWH TPoOJIeM B CUTYyaIUsX,
CBSI3aHHBIX C XUMUEH;

- YMCTb OCO3HAaBaThb OITACHOCTb BO3JCHUCTBHS Ha JKHUBBIE

OpTraHHU3MBbI ONpCACIICHHBIX BCIICCTB, IIOHHUMasd CMBICJI
IIoKa3aTeia HpeﬂeHLHOﬁ ,[[OHyCTI/IMOfI KOHICHTpalluu, ¢
IOACHATD Ha mpumMepax CITIOCOOBI YMCHBIICHUSA n

MPEIOTBPALICEHUS] HMX BPEAHOTO BO3JICUCTBUS HAa OpPraHU3M
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YCJI0OBCKa.

IIK 1.5. BBITIOTHSATD
CaHUTApHO-
AMUIEMHUOJIOTHUECKUE
TpeOOBaHUS TIPH
PeI0OCTaBICHUN
KOCMETHYECKHUX

YCIIYT.

IIK 2.4.

BeImoassTh
CaHUTapHO-
AMUIEMHUOJIOTHUECKIE
TpeOOBaHUS TIPH
PeI0CTaBICHUN
MaHUKIOPHBIX U
NEIUKIOPHBIX YCIYT.

B o0s1acTH 3K0/10IrM4eCKOr0 BOCIIUTAHUS:
- AKTMBHOE HENpUATHE JACUCTBUH, MNPHUHOCAIIUX BpPEX
OKpYXKarolleH Cpele;

- YMEHHUE IIPOrHO3UPOBaTh HEOIArONPHUATHBIE YKOJIOIMUECKUE
NOCIIEACTBYSI NPEANPUHUMACMBIX JIEHCTBUM, NPENOTBPAILATh
ux;

- OBJaJeHUE

HaBbIKaMH yqe6HO'HCCHeﬂOBaTeHBCKOﬁ,

IIPOEKTHOM Y COLMAJILHOM IESATEIIBHOCTH

- YMCTb OCO3HAaBaThb OIIACHOCTH BOSIICP’ICTBI/ISI Ha JKHBBIC

OpTraHHU3MBbI OMpCACIICHHBIX BCIICCTB, IIOHHUMast CMBbICJI
[IOKa3aTessl IPENEIbHOM  JOIMYCTUMOM  KOHLCHTpAaLMH, |
HNOACHATh  HA  IpUMepax  CIOCOObI  yMEHBIIEHUS U

nNpeaoTBpali€cHUs HX BpPECIAHOIO BOSﬂCﬁCTBHH Ha OpraHusm
YCJI0OBCKa.

IIK 1.7. BeImonHsTh
CaHUTapHO-
SITUJEMHUOJIOTHYECKHUE
TpeOoBaHUs NpU
MPEeI0CTaBICHUN
MapUKMaXepPCKUX

YCIIYT.

OBananenue YHUBepCAJIbHbIMU peryJisiTUBHbIMH
AelicTBUSIMM: IPUHATHE ce0s M APYTUX JI0Aei:

- NpPUHUMATh MOTHBBI M apryMEHThl JPYruX JIIOJAeH IpHU
aHaJIN3€ PE3yNbTATOB JIEATEIBHOCTH;

- IPU3HABAThH CBOE MPABO U MPABO JPYTUX JIOAEH Ha OIINOKH;
- pa3BUBaTh CIOCOOHOCTh IOHUMATh MUP C MO3ULMH JPYTOro

- YMCTb CaMOCTOATCIIbHO IIJIAHUPOBATh U MIPOBOANUTH
XUMHYECKHH SKCIIEPUMEHT C COOITFOIEHUEM TTPABUIT
0€e301acHOro OOpalIeHus ¢ BeleCTBaMH U J1a00paTOPHBIM
obopynoBanueM, HOpMyIUPOBATH 1IETU UCCIICTOBAHUS.

15




2. CTPYKTYPA U COJAEP)KAHUE OBIIIEOBPA3OBATEJIBHON JACIHUILIAHBI

2.1. O0beM TUCHUILINHBI U BHbI y4e0HOH padoThI

Buna yueOHoii padoThl

O0BeM B yacax

O06beM 00pa3oBaTeIbHOM MPOrpaMMBbl TUCITHIJIMHBI 162
8 m.4. 8 (hopme NPaKmu4eckol no020moeKu 34
B T.4.

OcHoBHoOeE conepxxaHue 102
BT. U..

TEOPETHUECKOe 00yUueHue 42
MPAKTUYECKHUE 3aHSITUS 42
1abopaTOpPHBIE 3aHATUS 18
IIpodeccuoHaIbLHO-OPHEHTHPOBAHHOE CO/lep:KaHue (CoepKaHne 4
NMPHUKJIATHOT0 MOYJIsSA)

BT. U..

TEOpEeTUIECKOoe 00yueHne 8
[PaKTUYECKUE 3aHATUS 22
nabopaTOpPHBIE 3aHATUS 12
UHOUBUOYANILHBII Npoekm (Oa/Hem) na
Koncyabranumn 10
IIpome:xkyTouyHast aTTecTanus (3K3aMeH) 8
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2.2. TemaTn4yecKkMii IJIAH U COAEPKAHME TUCUHUILTHUHBI

HaumeHnoBanue Copaepxxanue yuyeOHOro Mmarepuasia (0CHOBHOe U NpogeccCHOHAIBbHO-0PHEHTHPOBAHHOE), O0bem | Dopmupyemble
pa3/iesioB U TeM JIa0opaTOpHbIE U NPAKTHYECKUEe 3aHATHS, IPUKJIAAHON MOAYJIb 4YacoB | KOMIleTeHUMH
1 2 3 4
OcHOBHOE coepKaHue 102
Pasznes 1. OcHOBBI CTPOEHNS BelleCTBA 8
Tema 1.1. OcHoBHOE coep:KaHue 6 OK 01
Crpoenue Teopernueckoe odyuenune 4
aTOMOB CoBpeMeHHas MOJIENIb CTPOCHHUS aToMa. DJIeKTPOHHAs: KoH(urypanus atoma. Knaccupukanus XuMHIecKux
XUMHUICCKHAX 3JIEMEHTOB (S-, P-, d-211eMeHThI). BasieHTHBIC A5IeKTPpOHbI. BalleHTHOCTh. DIeKTpOHHAS IIPHPOJIa XUMHUUECKON
SJIEMCHTOB 1 CBSA3M. DJIEKTPOOTpULIaTebHOCTh. KoBasieHTHas! CBsI3b, €€ pa3HOBUIHOCTH U MEXaHU3MbI 00pa30BaHus 4
npupoja (0OMEHHBIN M TOHOPHO-aKLEeNTOpHBIHN). MoHHas cBs3b. MeTtannuueckas cBsi3b. BomopoaHas cBs3b.
XUMHUYECKON MeKMONEKYIJISpHBIE B3aUMOIECUCTBUS.
CBS3H N30TONBI, OCHOBHOE U BO30YXKAEHHOE COCTOSHUE aTOMa, THOpUAU3aLHs aTOMHBIX OpOUTaIEH.
IIpakTHYeckne 3aHATHS 2
Pemienue npakTHueCcKUX 3aaHUH Ha COCTaBJIEHUE IEKTPOHHO-Tpadudeckux Gopmyn snementos 1-4
IIEPUOOB.
Pemenne 3a1anuii Ha UCIIOJIB30BAHUE XMMHUYECKON CUMBOJIMKHA U HA3BaHUIN COEUHEHUM 110 HOMEHKIIAType )
MEX1YHapOJHOI'O COI03a TEOPETUUECKOM U MPHUKIIAHON XUMUU U TPUBUAIBHBIX Ha3BaHUM JUIsl COCTABIICHUS
XUMHYECKHX (GOPMYJT ABYXaTOMHBIX COETMHEHUN (OKCUIOB, CYyIb(UI0B, THAPUIOB U T.I1.) U IPYTUX
HEOPraHWYECKUX COCAVMHEHUHN OTIEIbHBIX KJIACCOB.
Tema 1.2. OcHoBHOE coaep:xaHue 2 OK 01
ITepronnyeckuii | Teoperndeckoe o0yueHHe OK 02
3aKOH ¥ Tabnuia IIpakTHYeckue 3aHATHSA 2
J.N. Menneneesa Ilepuoanueckas cucrema xuMuueckux anemMeHToB .M. MenaeneeBa. @usnueckuit cMbica [lepuoanueckoro
3akoHa J[.1. MenneneeBa. 3akOHOMEPHOCTH U3MEHEHUSI CBOMCTB XUMUYECKHX AJIEMEHTOB, 00pa3yeMbIX UMHU
MPOCTHIX U CJIOKHBIX BEIIECTB B COOTBETCTBUU C MOJOKEHUEM XUMUYECKOro eMenTa B [lepuoanueckoit 5

cucreMe. MupoBo33peHdyeckoe U HayuHoe 3HaueHue [lepuonnueckoro 3akona JI.1. Menneneesa. [Iporaosst
J.W. MenneneeBa. OTKpbITHE HOBBIX XMMHUYECKUX 3JIEMEHTOB.
Pemenne npakTHKO-OpUEHTUPOBAHHBIX TEOPETUUECKUX 3aJaHUI HA XapaKTePU3aLUI0 XUMHUUECKUX
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35IeMeHTOB «MeTanieckue / HeMeTaJUIMYeCKHe CBOMCTBA, AJIEKTPOOTPUIIATEILHOCTD U CPOJICTBO K
JIEKTPOHY XUMHUUYECKUX 3JIEMEHTOB B COOTBETCTBUE C UX 3JIEKTPOHHBIM CTPOSHUEM U IOJOKEHUEM B
IIEPUOIUYECKON CUCTEME XUMUYECKUX dIeMeHTOB [[.1. MenneneeBay.

Pa3znes 2. XuMuvecKkue peakuuu

12

Tema 2.1. Tumsr
XUMHYECKUX
peakuuii

OcHoBHoOe coepkaHue

TeopeaneCKoe oﬁyqe}me

Knaccugukarus 1 TUIBI XUMHUECKUX PEAKLU C yyaCTHEM HeopraHuyeckux BemiecTB. KonnuecTBeHHbIe
OTHOLIEHUS B XUMHUHU. OCHOBHBIE KOJIMUECTBEHHBIE 3aKOHBI B XUMHUH U PacUeThl 10 YPABHEHUSIM XUMHUECKHUX
peaxkuuii. Monb Kak €1MHULIA KOJIMYECTBa BellecTBa. MossipHast Macca. 3aKOHbI COXpaHEHMSI MACChl U
sHepruu. 3akoH ABorazipo. Mossipublii 00beM razoB. OTHOCUTENbHAS IIOTHOCTh I'a30B.

Peakuuu koMIiekcooOpa3oBaHus ¢ y4aCTHEM HEOPraHMYECKHUX BEIIECTB (Ha MpUMeEpe MMAPOKCOKOMITIIEKCOB
IIUHKA U QJIFOMUHUS).

IlpakTH4yeckue 3aHATUSA

CocraBieHue ypaBHEHUH peakiil coeTUHEeHNs], pa3I0kKeHUs, 3aMeLLeHHs, OOMeHa. Y paBHEHUs peaKLui
TOpPEHHUsl, HOHHOT'O 0OMEHa, OKUCJICHUS-BOCCTAHOBJICHUSI.

Pacder KOJIMYECTBEHHBIX XapaKTEPUCTUK UCXOIHBIX BEIIECTB U NIPOAYKTOB peakiuu. Pacuer
KOJIMYECTBEHHBIX XapaKTEPUCTUK MTPOIYKTa PEaKLIUU COSUHEHMS, €CIIM OJIHO U3 BEIIECTB JJaHO B U30BITKE
W/WIH COIEPKUT MpuMecH. PacueT MaccoBoi MM 00bEMHOM 10JIM BBIX0/1a IPOAYKTA PEAKIIUN COCAMHEHUS
OT TEOPETUYECKH BO3MOXKHOT0. PacyeT 00beMHBIX OTHOIIEHUH Ta30B. Pacuer Macchbl (00b€M, KOJIMYECTBO
BElIEeCTBa) MPOAYKTA PEaKkluu, €CJIU OJJHO U3 BEILECTB JIaHO B BHJIE PACTBOPA C ONpEAEIEHHOW MacCOBOM
JIOJIEW PACTBOPEHHOIO BEILIECTBA.

YpaBHEHHS OKUCIIEHHSI-BOCCTAHOBIICHUS. CTeneHb oKuciaeHuss. OKUCIUTENb U BOCCTAHOBUTENb.
OKHMCIUTENbHO-BOCCTAHOBUTEIBHBIE PEAKIIMK B IPUPO/IE, TPOU3BOJACTBEHHBIX MPOIECCaxX U
KU3ZHEACSITEIIBHOCTH OpraHn3MoB. OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIN MOoTeHIHA cpenbl. CocTaBieHue U
YpaBHUBAHHME OKUCIUTEILHO-BOCCTAHOBUTEIBHBIX PEAKIIUNA METOJOM dJIEKTPOHHOTO OanaHca. Tunudnbie
HEOpPraHMYECKHEe OKUCIIUTEIN U BOCCTAHOBUTENH. DJIEKTPOIN3 PACTBOPOB U PACILIaBOB COJIEH.

OK 01

Tema 2.2.
DNEKTPOIUTHYECKA

OcHoBHOe coaepkaHue

Teoperuyeckoe o0yueHue

OK 01
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s IUCCOLMALUAS U
WOHHBIA 00OMEH

Teopust snexTponuTHUecKoi aucconnanuu. Peakium noHHOro obmeHa. CocTaBlieHHE peakIMid HOHHOTO
0o0MeHa IIyTeM COCTaBJIEHUS UX IOJHBIX U COKPAIEHHBIX HOHHBIX YPAaBHEHUH.

['unponu3 coneii. 3Ha4eHUE THIPOIN3a B OMOJOTHYECKIX OOMEHHBIX mporieccax. [IpuMmenenne ruaponmsa B 2
IPOMBINIIEHHOCTH. CTpOEHHE BELIECTBA U XUMUUECKHUE PEAKIIUU.
IpakTHyecKkue 3aHATHS 2
Crpoenue BemecTa 1 Xumuieckue peakun. CocTaBlIeHHE peaklMil THIpoJIu3a coieil. 2
JlabopaTropHble 3aHATHUS 2
JlaboparopHas paboTa «Peakuuu rupoamn3a.
WccnenoBanue cpeapl pacTBOPOB COJieH, OOpa3OBaHHBIX CUJIBHBIMH U CJIA0BIMH SJIEKTPOJIMTAMH, U HX 2
peakIuii ¢ pacTBOpamMu IIEJIOYH U KapOoHaTa HATpHUsL.
Pasznea 3. CTpoeHue 1 CBOMCTBA HEOPraHUYECKUX BeleCTB 24
Tema 3.1. OcHoBHOE coep:kaHue 6 OK 01
Knaccuduranus, | Teopermueckoe odyuenne 2 OK 02
HOMCHKJIATypa U |[IpeameT HeopraHMYECKOH XUMUU. B3anMocBs3bp Heopranuieckux Bemiects. Knaccudukanus
CTpoeHune HeopraHuyeckux BeuecTs. [IpocThie u cinoxubie BemiecTBa. OCHOBHBIE KJIACCHI CI0KHBIX BEIIECTB (OKCHIBI,
HCOPraHUYCCKUX  |ruapoKcHbl, KUCIOTHI, conn). HomeHkIaTypa n Ha3BaHHE HEOPraHMUYECKUX BEIIECTB UCXOMS U3 UX
BCILICCTB XUMHUYECKON (POPMYJIbI T COCTaBICHUE XUMUUECKON (POPMYJIbI UCXOJI U3 HAa3BaHMSI BEILIECTBA 110
MEXIYHAPOJAHON UM TPUBUAIBHOW HOMEHKIIATYPE.
MexmonekynsipHble B3aumoeicTBus. Kpucrtamnoruaparsl. ArperaTHble COCTOSIHUS BEILIECTBA. 2
Kpucrannumueckue u amopgHbie BelecTBa. TUTBI KPUCTAUTHYECKUX PEIIETOK (aTOMHAsl, MOJICKYJISIpHAs,
MOHHAsI, MEeTAJITNYeCcKasi). 3aBUCUMOCTh (PU3NYECKUX CBOMCTB BEIIECTBA OT TUMA KPUCTAIUTMUECKOM
pewetku. [TpuurHbl MHOroOOpa3us BEIECTB.
CoBpeMeHHbIE TPEACTABIEHUS O CTPOSHUM TBEPAbIX, XKHJIKMX M Tra3000pa3HbIx BemlecTB. Kuakue
KPHUCTAJLIIBL.
IIpakTuyeckue 3aHATHSA 4
Pemenue 3amay Ha pacdyeT MacCOBOM JOJM (MacChl) XMMHYECKOTO 3JIeMEHTa (COCTWHEHUs) B MOJIEKYJIC
(cmecn). 2

Pemienne MMPAKTUYCCKUX 3aJlaHuil 110 KJ'IaCCI/I(bI/IKaLII/II/I, HOMCHKJIATYpE U XUMHYCCKUM (I)OpMYJ'IaM
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HCOPTaHUYCCKUX BCHICCTB PA3JIMYHBIX KJIACCOB (Ha3LIBaTL 1 COCTaBJIATH (bOpMy.HBI XUMHUYCCKHUX BCIIICCTB,
OIpEAEIIATh IPUHAIEKHOCTD K KJIACCy).
Hctounuku xumudeckod wuHbopmanuu (HaydyHas W ydeOHO-HaydHas JUTEpaTypa, CPeICTBAa MAacCOBOU

uHpopmauuu, cerb Murepuer u apyrue). [lowck uHpOpManuMu 1O Ha3BaHWUAM, HICHTU(UKATOPAM, 2

CTPYKTYPHBIM (hopMyIiam.
Tema 3.2. ®usuko-| OcHOBHOE coJep:KaHue 12 OK 01
XUMHUYECKHE Teopernuyeckoe o0yuenue 6 OK 02
CBOMCTBA Mertamner. OOmpe ¢Gu3MYecKue W XUMUYECKHE CBOWCTBa MeTauioB. CrocoObl MONyYeHUs. 3HAYCHUE
HCOPraHM4YCCKUX  |MeTauIOB M HEMETAJUIOB B MPUPOJIE U KUZHEIEATEIbHOCTH YEJIOBEKa U opranu3MoB. Koppo3us meramios: 2
BCIICCTB BH/JIBI KOPPO3UH, CITOCOOBI 3aIITUThI METAJIJIOB OT KOPPO3HH.

Hewmeramnsl. O6mue ¢pusznyeckue 1 XUMUYECKHE CBOMCTBA HEMETAUIOB. TUMIMYHbBIE CBOICTBa MeTaiioB [Y—

YII rpymn. Knaccudukanms u HOMEHKJIAaTypa COEIMHEHHH HeMmeTaiwioB. KpyroBopoTel OHMOTEHHBIX 2

AJIEMEHTOB B IIPUPOJIE.

XUMHYECKUE CBOWCTBA OCHOBHBIX KJIACCOB HEOPraHMYECKUX BEIIECTB (OKCHI0B, THIPOKCUIOB, KUCIIOT,

coJeit u Jip.). 3aKOHOMEPHOCTH B U3MEHEHUHU CBOICTB MPOCTHIX BEUIECTB, BOJOPOIHBIX COCTUHEHUH, 2

BBICHIMX OKCHJIOB U THPOKCHJIOB.

IIpakTnyeckue 3aHATHSA 4

CocraBieHne ypaBHEHUN XUMHUYECKUX PEAKIIMNA C yYaCTHEM IPOCTBIX U CIOXKHBIX HEOPTaHUYECKUX BELIECTB:

OKCHJIOB METaJJIOB, HEMETAJUIOB U aM(OTEpPHBIX HJIEMEHTOB; HEOPraHMYECKUX KHCIOT, OCHOBaHMU W

aM(OTEpHBIX THJIPOKCHUJIOB, HEOPTaHMYECKHUX COJIEH, XapaKTepU3YIOIINX UX CBOMCTBA. 4

Pemenne npakTMKO-OpUEHTUPOBAHHBIX TEOPETUUECKUX 3aJJaHUI Ha CBOMCTBA U MOJIYYEHHE HEOPraHUYECKUX

BEILECTB.

JlabopaTopHbIe 3aHATHS 2

JlaGopatopHas paboTta «CBoiiCTBa METAJNIOB U HEMETAJIJIOBY.

UccnenoBanne  (Qu3MYeCKMX W XMMHMYECKHX  CBOMCTB  METa/lIOB M  HeMmeTauioB. Pemenue 5

SKCIIEPUMEHTANBHBIX 3a/lad 110 CBOMCTBAM XHWMHUYECKHM CBOMCTBAM METAJJIOB U HEMETAJJIOB, IO

PacnO3HAaBAHUIO U MOJIYYEHHUIO COETMHEHUI METAIIJIOB M HEMETAILIOB.
Tema 3.3. OcHoBHOE coep:xaHue OK 01
ITpoussoacTeo Teoperuueckoe 00yueHune 2 OK 02
HCOPraHWYCCKUX  |OOuue MpeAcTaBIeHUs O TMPOMBIIUIEHHBIX CHOCO0aX MOJNyYyeHUs XMMHYECKHUX BEIIEeCTB (Ha MpuUMepe 2

20




BEIIECTB.
3HaueHue u
IpUMEHEHHE B
OBITY U Ha
IIPOU3BOJICTBE

MPOM3BOJICTBA AMMHUAKa, CEPHOM KHCIIOTHI).

LIepHa;I N LBCTHAsA MCTAJUIYpPTHs. HpaKTI/I‘-IeCKOC NPUMCHCHUC JJICKTPOJIM3a JId NOJYYCHHUS IICIOYHBIX,
IEJI0YHO3EMENIbHBIX METAIIOB U amfoMUHUs. CTEKIIO ¥ CUJIIMKAaTHAs IIPOMBIIIICHHOCTb.

[Tpobnema 0TX010B U TOOOYHBIX POITYKTOB.

I[pakTuyeckue 3aHATHS

Pemenne mpakTUKO-OPUEHTHUPOBAHHBIX 3aJaHUA O POJIM HEOPTraHMYECKOH XWMHUU B PA3BUTHUU MEIUIIUHBI,
CO3JIaHMHM HOBBIX MaTEpUaOB (B Pa3JUYHBIX OTpacisXx M cdepax yClIyr), HOBBIX HCTOYHHKOB SHEPIHHU
(aTbTEpPHATUBHBIC HCTOYHHKH YHEPIHH) B PCIICHUU MPOOJIEM KOJIOTHYECKON, SHEPTEeTHYSCKON M MUIICBON
0€30I1aCHOCTH.

CBolicTBa HEOPTaHUYECKUX BEIIECTB. | eHeTHUecKast CBSI3b MEXY KJIacCaMU HEOPTaHUYECKUX COSTMHEHUH.

Pazpea 4.

CTpoeHue U CBOICTBAa OPraHMYECKHUX BelIeCTB

28

Tema 4.1.
Kiaccudukanms,
CTpOCHHUE U
HOMEHKJIaTypa
OpPraHUYeCKUX
BCIIIECTB

OcHoBHOE€ CoACpKaAaHUEC

Teoperuueckoe o0yueHue

[TpenmMer oprannyeckoil XuMuu. B3anMocBs3b HEOPraHMUECKUX U OPraHUYECKUX BELIECTB.

XVMMHYECKOE CTPOCHUE KAK MOPSAAOK COEANHEHNS aTOMOB B MOJIEKYJIE COTJIACHO UX BaJIEHTHOCTH. OCHOBHBIE
IIOJIO)KEHUSI TEOPUM XUMHUYECKOIO CTPOEHUs OpraHuyeckux coeauHeHuin A.M. bytieposa. Yrimeponusiii
CKEJIET OpraHMYecKOll MoJieKynbl. MOoJeKysipHble M CTPYKTypHbIE (pa3BepHYTblE, COKpAaIllEHHBIE)
XUMHYECKHE (OpMYJIbl. 3aBUCUMOCTb CBOWCTB BEILIECTB OT XMMHMUYECKOTO CTpOeHHUs Moiiekyn. M3omepus u
M30MepHI (CTPYKTYpHas, reoMeTpuueckas ([uc-Tpanc-u3zoMepus). KpaTHOCTh XMUMHYECKOU CBSI3H.

[TonsiTue o (¢yHKUMOHanmbHOW rpymme. IIpuHIUOB KIacCUPUKAUM OPraHMYEeCKHX COEAMHEHHU.
Mesx1yHapoiHass HOMEHKJIATypa ¥ IPUHLUIIBI HOMEHKJIATYPbl OPraHUYECKUX COEIUHEHUM.

IIpakTHYecKkue 3aHATHA

HoMmeHnknaTtypa OpraHMYecKMX COEIMHEHHH OTIENbHBIX KJIAcCOB (HACHIIEHHbIE, HEHACBHIIIEHHbIE U
apoOMaTUYeCKHUe YTIEBOAOPOAbI, CIUPTHI, (DEHOJBI, albAETH/bl, KETOHbI, KapOOHOBBIE KHCIOTHI U Jp.)
CocTaBieHue MOJIHBIX U COKPAILEHHBIX CTPYKTYPHBIX (hOPMYJ OPraHUYECKUX BEIIECTB OT/AEIbHBIX KJIACCOB,
UCTIONIB3Ysl WX Ha3BaHWS TI0 CHCTEMaTHYECKOM HOMEHKJaType. PacueTsl mpocTeitmeit ¢GopMys
OpraHUYECKON MOJIEKYJIbI, UCXO/S U3 AJIIEMEHTHOTro cocTana (B %).

OK 01

Tema 4.2.
CsoiicTBa

OcHoBHOE coaep:xaHue

14

Teoperuyeckoe o0yueHue

10

OK 01
OK 02
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OpraHMYECKUX OU3UKO-XMMUYECKHE CBOMCTBA OpPraHWYECKHX COCOUHEHHUH  OTHCNBHBIX  KJIAccoB  (OCOOCHHOCTH
COEIMHEHUN KJaccu(UKaM U HOMEHKJIATyphl BHYTPU KJIacca; TOMOJIOTUYECKHH psn U oOmmias (Gopmyna; H30Mepus;
¢u3nueckre CBOMCTBA; XUMHUYECKHE CBOMCTBA; CIIOCOOBI TIOTYUYEHU):
— TIpeAcibHbIE yIieBoJoponabl. I'opeHMe MeTaHa Kak OJMH M3 OCHOBHBIX HCTOYHUKOB TeIla B
IPOMBIIIJICHHOCTH U ObITy. CBOMCTBA MPUPOIHBIX YIJIEBOAOPOAOB, HAXOXKIEHUE B NMPUPOJIE U IPUMEHEHHE 2
aJIKaHOB;
— HENpEeIEeIbHbIE U apOMaTUYECKHe yriaeBofopoasl. [lommMepusanys 3TuaeHa Kak OCHOBHOE HallpaBIICHUE
€ro MCIoJb30BaHusA. ['opeHne aneTwieHa Kak MCTOYHMK BBICOKOTEMIIEPAaTypHOrO IUIAMEHU Uil CBApKU U 2
PE3KH METaJLIOB;
— KHCIIOpPOJCOJepKale COeAMHEHUs (COMPTBl U HpPOCTbie APUPHL, (PEHOJNBI, aNbAETHAbl U KETOHBI,
KapOOHOBBIE KHCIOTBI M HUX MNpou3BojHble). [IpakTHueckoe NPUMEHEHUE HTUJICHIVIMKOJIA, I[IIUMLEepUHa, 5
¢denona. [Ipumenenue Qopmainbaeruja, aneranbIeruia, YKCYCHOW KHUCIOThl. MbUla KaK COJM BBICIIMX
KapOOHOBBIX KUCIIOT. MOIOIIME CBOWCTBA MbLIIA;
— a30TcoJepKaIIe COSTUHECHNS (AMUHBI 1 AMUHOKHCIIOTBI, OCJIKH). 2
Knaccupukamuss u  0COOGHHOCTH OpraHMYECKHMX peaknuii. PeakumoHHble UEHTpHL.  Pagukaisl. 5
[TepBoHayabHbIE OHATHS O TUIIAX U MEXAHW3MAaX OPIaHUYECKUX pEaKLU.
IIpakTnyeckue 3aHATHSA 2
Pemenue nenoydek npeBpaiieHuil Ha TeHETHUECKYIO CBS3b MEXKIY KJacCaMHM OPraHUYECKUX COEIMHEHUH C
COCTABJICHUEM Ha3BaHUUI OPraHUYECKUX COCIMHEHUN 110 TPUBUAIBHOW MIIM MEXTYHAPOIHON 5
CHUCTEMATUUYECKOM HOMEHKIAType. Pelenre pacueTHbIX 3a7a4 [0 YpaBHEHUAM PEAKLUI C y4acTUEM
OpPraHUYECKUX BEILECTB.
JlabopaTropHble 3aHATHUS 2
JlaGopatopHas pabota «lloxydyeHue 3TuIeHa U U3y4YeHHE €ro CBONCTBY.
[TonydyeHue 3TuIeHa U3 3TaHOJA B J1a00OPaTOPUU M N3y4EHHUE ero GU3NYECKUX U XUMUYECKHUX CBOMCTB. 5
CocraBieHre peakiiii NpucoeMHEHHUS U OKUCICHHs Ha IpUMepe 3TujieHa. Perienre pacueTHbIX 3aa4 ¢
MCIIOJIb30BaHUEM TUIOTHOCTH Ta30B IO BOJOPOIY U BO3IYXY.
Tema 4.3. OcHoBHOe coiep:KkaHue 10 OK 01
Oprannueckue Teopernueckoe o0yuenune 6 OK 02
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BEILECTBA B buooprannueckue coequuenus. [Ipumenenne u 6uonorudeckas poib yrieBogoB. OKHUCICHUE YIIEBOJOB —
KU3HEJEATEIBHOCT | MICTOYHUK SHEPTUH JKUBBIX OpraHu3MoB. O0J1acTH IpUMEHEHUs! aMUHOKUCIOT. [IpeBpatiieHus 6eIKoB MUIIU
U 4EJIOBEKa. B opranusme. buonormueckue pyHxium OenkoB. buonormueckue QpyHKIuHM XKUpoB. Ponb opranndeckoit 4
[Ipou3BoACTBO U | XMMHU B PEHICHUH MPOOJIEM MUIIEBON 0€30IacHOCTH.
[IPUMEHEHUE HyxnenHoBble KUCIIOTBI: cocTaB U cTpoeHue. CtpoeHne HykieoTu10B. CoctaB HykiIenHOBbIX kucioT (JAHK,
OpPraHUYECKUX PHK). Ponb HyKJIEMHOBBIX KUCIIOT B )KM3HECATEIbHOCTH OPIraHU3MOB.
BELICCTB B [Tpon3BOACTBO OpraHMYECKUX BELIECTB: MPOU3BOJCTBO METaHOJA, nepepadorka HedTu. IloamaTHieH kak
IIPOMBINUICHHOCTH |KPYIHOTOHHAXKHBIA IIPOAYKT XHMMHM4YECKOro IpousBoicTBa. Ilpumenenune stwiieHa. IIpomsBonctso u
IIPUMEHEHHE KaydyKa U PE3UHBI.
CuHTeTMYEeCKME U HCKYCCTBEHHBIE BOJIOKHA, MX CTpO€HHE, cBoMcTBa. [IpakTuyeckoe HCIOJIb30BAHUE
BOJIOKOH. CUHTETUYECKUE TUIEHKHU: U30JIALUS Ul IPOBOJOB, MEMOpPAHBI JIJIsi ONIPECHEHUS BOJIbI, 3alllUTHBIE 2
IUIGHKWA ISl aBTOMOOWIIEH, IJIaCTBIPH, XHUPYPTrUYeCKHe TMOBS3KH. HOBBIE TEXHOJOTMH JalbHEHIIEro
COBEPUICHCTBOBAHHUS [TOJIMMEPHBIX MATEPUAIIOB.
Posnb oprannueckoil XMMuu B pelieHuH podiieM 3HepreTuyeckoi 6e301acHOCTH, B pa3BUTHH MEAULIUHBL,
CO3JIaHMH HOBBIX MAaTEpUAJIOB, HOBBIX HCTOYHHUKOB 3HEPruy (IbTEPHATUBHBIC UCTOUHUKHU SHEPTHH).
IIpakTH4eckue 3aHATHA 4
Pemenne npakTUKO-OpUEHTUPOBAHHBIX 3alaHNUM 110 COCTABIEHUIO XMMHUECKUX PEAKIIMN, OTPaKArOIIUX
XUMHUYECKYIO aKTUBHOCTh OPIaHUYECKUX COETMHEHUN B PA3JIMYHBIX cpeaax (MPUPOIHBIX, OMOTOTHYECKUX,
TE€XHOT'€HHBIX ). 4
CtpyKTypa U CBOICTBa OpraHM4YecKuX BelecTB. ['eHeTnueckas cBsA3b MKy KJlacCaMl OPraHuYeCcKUX
COCTUHEHUN.
Paspean S. Kunernyeckue 1 TepMOANHAMHUYECKHE 3AKOHOMEPHOCTH NPOTEKAHUSI XMMHYCCKHX PeaKIui 12
Tema 5.1. OcHoBHOE coaep:xaHue OK 01
Kunernueckue Teopernueckoe odyuenue 2 OK 02
3aKOHOMEPHOCTH | Xumuueckue peakumu. Knaccuduxamuss XUMHUECKHX peakuuil: 1mo (a3oBoMy cocTaBy (FOMOTEHHBIE M
1IPOTCKaHUsA reTepOreHHbIe), 10 UCIOIB30BAaHUIO KaTaau3aTopa (KaTaJuTHUYeCKUE U HEKATAIUTUYECKHUE).
XUMHYCCKUX CkopocTh peakIiu, €€ 3aBUCUMOCTh OT pA3JINYHBIX (PAKTOPOB: MPHUPOABI PEArupyroIIUX BEIIECTB, 9
peakuuit KOHIIGHTPALlMN pearupyrolx BeIlecTB, TeMmneparypsl (mpaBuwio Baut-T'odda), mimomanum peakunoHHOIM

MMOBCPXHOCTHU, HAJIMYHN KaTallu3aTopa. Ponsb KaTaJIM3aTOpOB B IIPUPOAC U MMPOMBIIIJICHHOM IMTPOHU3BOACTBE.
SHCpF sl aKTHBallMH. AKTI/IBI/IpOBaHHHﬁ KOMILJICKC. KaTaJII/ISaTOpBI U Karaaui. Poib KaTajin3aTopoB B
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IIPUPOJIE U IPOMBIIIEHHOM IIPOU3BOJACTBE.

JlabopaTropHble 3aHATHUS 2

CKOpOCTh XUMUYECKUX peakiuuil. @akTopbl, BAUSIOIIME HA CKOPOCTh XUMUYECKUX PEAKLIUM.

Pemennie npakTUKO-OPUEHTUPOBAHHBIX 33/IaHUN Ha aHaNu3 (PaKTOPOB, BIMSIOUIMX HA U3MEHEHHE CKOPOCTHU 2

XUMUYECKON PEaKLUH.
Tema 5.2. OcHoBHOE coep:kaHue 6
Tepmoannamuueck | Teoperuyeckoe o0y4yeHue 2 OK 01
ue Knaccudukanus XuMAYECKUX peakiuil: o TerioBoMy 3PhekTy (93K30TepMUUECKHEe, YJHI0TEPMUYECKHE), IO OK 02
3aKOHOMCPHOCTH  |oOpaTtuMocTu (oOpaTumbie U HeoOpaTumble). Temnosbie 3¢ (HeKThl XuMHUecKux peakiuil. Tepmoxumuueckue
HPOTECKAaHMNA ypaBHeHUsA. OOpaTUMOCTh peakinii. XMMUUYECKOe PAaBHOBECHE U €r0 CMEIICHHUE O] ICUCTBUEM Pa3IMUHBIX
XUMUICCKUX (bakTopoB (KOHIEHTpAIMsl PEareHTOB WJIM MPOAYKTOB PEAKIIMH, JIaBJICHHE, TEeMIlepaTypa) IUisl CO3JAaHUs 2
peaxIui. ONTUMAJIBHBIX YCIOBUN ITPOTEKAHUS XUMUYECKHUX IIPOLIECCOB.
PaBHoBecue [Tonsitue 00 »HTANBNMK W HTponuU. JHeprust [ md6ca. 3akon ['ecca u ciaexcTBust u3 Hero. Posb cmenieHust
XUMUYICCKHUX PAaBHOBECHS B TEXHOJIOTUYECKUX TIpoLieccax.
peakimi IpakTuyecKue 3aHATHS 4

[Tpunuun Jle Illarense. BniusHue pa3nuyHbix GakTOpOB HA U3MEHEHHE PABHOBECHUS XUMUYECKHUX PEAKIIHA.

3aKoH JEHCTBYIOLIMX MAacC U KOHCTaHTa XMMUYECKOTO paBHOBeCHs. PacueThl paBHOBECHBIX KOHILIEHTpaUU

pearupyrommx BeecTB U MPOAYKTOB peakiuid. PacueTs! TermioBoro agdexra peakiium. 4

Pemenne npakTUKO-OpUEHTUPOBAHHBIX 3aJlaHUM Ha NpuMeHeHue npuHimna Jle-Ilarenbe st HaX0XKACHUA

HaIpaBJICHUSI CMEIIEHUS PABHOBECHS XMMHUYECKON peakiud U aHaiu3 (aKTOPOB, BIUSIOMIUX HA CMEIIECHUE

XAMHYECKOTO pPAaBHOBECHSI.

JlabopaTopHbIe 3aHATHS 2

JlaboparopHas padota «/3ydyeHne BAUSHUS pa3Iu4HbIX (PAKTOPOB HA CMEIIEHNE XUMUYECKOTO PABHOBECHSI».

HccnenoBanue BIUSHUS U3MEHEHUS! KOHIIEHTPALUK BEUIECTB, PEAKIIMK CPEIbl U TEMIEPATYPhl HA CMELIEHUE 5

XUMHUYECKOT0 paBHOBecHs. CpaBHEHHE MOJIYYEHHBIX PE3YJNbTaTOB C TEOPETUUYECKH MPOTHO3UPYEMBIMU Ha

ocHoBe npunHiuna Jle [larense.
Pa3nean 6. JlucnepcHbIe CUCTEMBI 10
Tema 6.1. OcHoBHOeE coep:xaHue OK 01
JlucriepcHble Teopernyeckoe obyueHune 2 OK 02
CHUCTEMBI U Hucnepcusie cucrembl. Komnouansie cucreMsl. ICTUHHBIE pacTBOPBI. 2 OK 07
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(baxTops! NX

PactBopenne kak Qu3MKo-xUMHYeckuii Tpomecc. PactBopbl. CrnocoObl NPUTOTOBJICHUS PaCTBOPOB.

YCTOHYMBOCTHU PactBopumocTs. MaccoBast 107151 pacTBOpEHHOro BeliecTBa. [IpeaenbHo AOMycTUMblE KOHLEHTPALUUA U UX

HCII0JIb30BAaHUE B OLIEHKE SKOJIOIMYECKOM 0€3011aCHOCTH.

Knaccugukanus nucnepcHbIx cucreM 1o coctaBy. Crtpoenue u (DakTOpbl yCTOWYMBOCTH JTMCTIEPCHBIX

cucreM. Pacro3HaBaHHE HCTHHHBIX PAaCTBOPOB, KOJUIOMJHBIX PACTBOPOB M T'PYOOAUCHEPCHBIX CHCTEM.

Crpoenne wmuuemisl. PaccenBaHume cBeTa NpU IMPOXOXKIEHUM CBETOBOIO IIydKa Yepe3 ONTHYECKU

HeoHOpoAHYIO0 cpeny (3ddexra Tungans).

IIpakTH4eckue 3aHATHSA 2

Pemienue 3a1a4 Ha IPUTrOTOBJIEHUE PACTBOPOB.

Pemienne nmpakTHKO-OPHMEHTHUPOBAHHBIX PACUETHBIX 3aJaHUN HA JAUCIEPCHBIE CUCTEMbI, HUCIOJIb3yEMbIE B )

OBITOBOM W TPOM3BOACTBEHHON JI€ATEIbHOCTU YEJIOBEKAa, C IO3MIMH 3SKOJIOrMYecKod Oe30MacHoCTU

MOCJIEAACTBUM U I'PaMOTHBIX PEIIEHUH Mpo0JIeM, CBI3aHHBIX C XUMUEH.
Tema 6.2. OcHOBHOe coiep:KaHue 4 OK 01
HUccnenoBanue JIaGopaTopHble 3aHATHS 4 OK 02
CBOHCTB JlabGopaTtopHast pabora «[IpuroroBieHue pacTBOpOB».
AUCIEPCHBIX [IpuroTtoBneHue pacTBOPOB 3aJaHHOW (MOJSPHON) KOHLEHTpaluuu (C NPaKTUKO-OPUEHTHUPOBAHHBIMU 2
CHCTEM UIA UX BOIIPOCAMH ), OTIPEJICTICHUE CPEIbI BOJHBIX PAaCTBOPOB.
MJICHTH(DUKALIH JlaGopatopHas pabota «lccnenoBaHue AUCIIEPCHBIX CUCTEM.

[TpurotoBneHre M M3y4EHUE CBOWCTB MAMCIIEPCHBIX CHCTEM pa3HBIX BHJOB: CYCIIEH3UH, OSMYJIbCHUH, 5

KOJUIOMIHOTO pacTBopa. CpaBHEHHE CBOMCTB MCTHUHHBIX M KOJUIOMAHBIX PAaCTBOPOB, BBISBIEHHE OCHOBHBIX

pa3Inuni MEXy HUMH.

IIpakTHyeckue 3aHATHSA 2

Pemenue 3anau. 2
Paszpnen 7. KadecTBeHHbIe peakiui 00HAPYKeHHs] HEOPTaHUYEeCKNX M OPraHMYeCcKHUX BellecTB 8
Tema 7.1. OcHoOBHOeE coiep:KaHue 4 OK 01
OOHapyxeHne IpakTuYecKue 3aHATHS 2 OK 02
HCOPraHWYCCKUX | AHanu3 kaTuoHOB |-VI rpynn u aHMOHOB, B T.4U. B MOJIEKYJISIPHON U HOHHOM (popmax. 5
KaTUOHOB 1 Peakunu oOHapyXeHHsI HEOPraHUYECKUX BEUIECTB B PEAIbHBIX 00bEKTAX OKPYKaIOILIEH Cpebl.
aHHOHOB JlaGopaTopubie 3aHATHSI 2
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OOHapyXeHne HEOPraHWUYECKHUX BElIeCTB (KaTHOHOB [V rpyrmin min aHMOHOB) ¢ UCTIOIB30BAHUEM
KA4ECTBEHHBIX aHAIIMTUYECKUX PEaKIUH.
AHaJIUTHYECKHE PEAKIIMM KaTUOHOB [-V rpymi.

[TpoBeneHne KauECTBEHHBIX PEaKIUil, HCIIOIb3yEeMBbIX 1L OOHAPYKEHUS KATUOHOB | rpymiel (Kaus, 2

HATpUsl, Maruus, aMMonus), Il rpynmsr Ha npumepe 6apus, 111 rpynns! — cBuHIA, [V TpymIel — aTroMUHNS,

V rpymmel — xene3a (II u [II). Onucanue HaOMIOJaEMBIX SBJICHHA U COCTABICHUE XMMHUYECKUX PEaKIUH.
Tema 7.2. OcHoBHOe cogepkaHue OK 01
OGnHapyxeHnue IIpakTHYeckune 3aHATHSA 2 OK 02
OpraHn4CCKuX KauecTBeHHBIE XUMUYECKUE PEAKIINH, XapaKTepHbIE JJIs1 OOHAPYKEHHS OTACIBHBIX KJIACCOB OPraHUYECKUX
BCILECTB COeMHEHUI: (PEHOTIOB, albAECTHA0B, KpaxMaia, YKCYCHON KUCIOThI, aMUHOKHCIIOT U Jp. 5
OTACJIbHBIX Jenarypanus GelKOB PU HATPEBAHHUH, [IBETHBIC PEAKIIIH OEIKOB.
KJIacCoB € CocraBieHre Ka4eCTBEHHBIX peakluii 0OHAPYKEHHsI OPraHUYeCKUX COeTMHEHUN OTAENbHBIX KIACCOB.
HCIIOJIL30BAHUEM | TaGopaTopHbIe 3aHATHS 2
KaquTBveHHHX OO6HapyxeHre OPraHUYECKUX COEAMHEHNN OTJENbHBIX KJIACCOB.
peaKitnu KauecTBeHHbIE peaklK Ha OTJENbHbIE KIacChl OPraHUYECKUX BEILECTB.

[TpoBeneHNe KaueCTBEHHBIX PEAKIUI, HCIIOJIb3YEMBIX JJIs1 OOHAPYKEHUSI OPIraHUYECKUX BEILECTB PA3IUYHBIX

KJIACCOB: (DEHOJIOB, aJIbJICTU/IOB, KpaxMalla, YKCyCHOM KUCIOThI, aMUHOKHCIIOT, OenKoB u 1p. Onucanue

HAOII0/TaeMBIX SBJICHHUM U COCTABIICHNE XUMUYECKUX PEAKIUI H/UITH CXEM. 5

KauecTBeHHBII aHANIN3 OPraHUYECKUX COCTUHEHUH MO (yHKIIMOHATIHHBIM TPYTIIaM.

[IpoBeeHne KaYECTBEHHBIX PEAKIINI, HCIIOJIb3YEMBIX JIJISl PACIIO3HABAHUSI OPraHUUYECKUX BEILIECTB

OTJICIBHBIX KJIACCOB MO ()YHKIIMOHATHHBIM IPYIIaM: Ha IPUMEPE aMHUHOKHCIOT U KapOOHOBBIX KUCIIOT,

CIHMPTOB U (PEHOJIOB, aJBIAETUI0B U KeTOHOB. OnucaHue Ha0JI0JaeMbIX SBJICHUN U COCTABJICHUE XUMUYECKUX

peaKIui U/UIl CXeM.
IIpo¢eccnonaILHO-OPHEHTHPOBAHHOE COAEPKaAHUE (COAepKAHUE TPUKJIATHOIO MOAYJIs) 42
Paspean 8. Xumus B ObITY M IPOM3BO/ICTBEHHOM 1eTeJIbHOCTH YeJI0BeKa 6 OK 01
Tema 8.1. OcCHOBHOE cofiep:KaHue 6 OK 02
Xumust B ObITy U |[IpaKTHYECKHE 3AHATHS 6 OK 04
IPOU3BOJCTBEHHOM [ Jxomormnueckas 6e30macHOCTh MOCIEACTBHI OBITOBOM 1 MPOU3BOJACTBEHHOM JI€SITEILHOCTH YEIOBEKA, 4 OK 07
ACATEIBHOCTH CBsI3aHHAs ¢ JOOBIYEH 1 mepepabOoTKOM MOJIE3HBIX UCKOMTAEMBIX; UCITOIH30BAHUS XUMUUYECKHUX BEIECTB B K 1.5
YyesrnoBeKa 1IK 2.4

CEJIbCKOM XO3SIICTBE U MMOBCEIHEBHOM JKM3HBIO, IOUCK U aHAIM3 XUMUYECKONW MH(OPMAaLIUU U3 Pa3IuYHBIX
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UCTOYHUKOB (Hay4yHas U ydeOHO-Hay4YHas JUTEpaTypa, CpeICcTBa MacCOBOi nHpopmanuu, cetb HTEepHET U

JIpyrue).
Keiicsl (¢ yuerom Oynymieit nmpodeccnoHanbHOM AeITeNbHOCTH) Ha aHATTU3 MHPOPMALIUU O

MIPOM3BOJICTBEHHOU JCSITEILHOCTH YEIIOBEKA, CBA3aHHOM ¢ MepepaOdO0TKOMN U MOJYYCHHEM BEIIECTB, a TAKKE C 2
IKOJIOTHUYECKOH 0€30MacHOCTHIO.
3amuTa keiica: [IpeacraBieHue pe3yabTaToB PEIICHHUS KeWCOB (BBICTYIICHUE C TIPE3CHTAIIMEH )
*Pazmean 9.1. MHcciaenoBaHme MW XUMHYECKMH aHAAN3 00beKTOB OMochepbl W NPOAYKUUM KOCMETHYECKOM 36
NMPOMBINIEHHOCTH, TPUMEHSEeMOil B HHIYCTPHUH KPaCOThI
Tema 9.1.1. OcHoOBHOe co/iep:KaHue 8 OK 01
OcHoBbl JlaGopaTopHbie 3aHATHS 2 IIK 1.5
11abopaTopHOit JlaboparopHas paboTa «OCHOBBI JIAOOPATOPHOI MPAKTUKLY. IIK 2.4
[IPaKTUKHU B JlaGopaTopHast mocyaa u xuMuueckre peakTuBbl. OCHOBHBIE TabopaTopHbIe onepaiuu. JlaboparopHoe 2 IIK 1.7
Npo(eCCHOHAIBHBI | 0GopynoBanue. TexHuka 6e30MacHOCTH 1 paBHia paboThI (IIOBEICHHS) B IAGOPATOPHHL.
X 11200paTOpuAX  |[IpakTH4eckne 3aHATHS 6
Brinonnenue pacueToB Ha BBIXOJ] IPOIYKTA PEAKIIMU, MACCY HABECKH, 00bEM pPacCTBOPUTEIS.
OO0OpaboTka JaHHBIX, AaHATM3 U OLIEHKA UX JOCTOBEPHOCTH (BBIYHCIICHUE CPEAHETO 3HAUYCHUS
9KCIIEPUMEHTANBHBIX JaHHBIX, TOTPEITHOCTH). 6
[IpencraBienue pe3yabTaTOB SKCIIEPUMEHTA B pa3TU4HON Gopme (Tabnuua, rpaguk, OT4eT, JOKIIaT,
Mpe3eHTAIHS).
Tema 9.1.2. OcHoBHOE coep:kaHue 6 OK 01
XAMAYCCKUN Teoperuueckoe oGydyenue 2 OK 02
aHanus npood BOJIbI Knaccudukanus npo6 BoJbl 0 BUY U HA3HAYEHHIO, HCXO/IA U3 €€ XUMUYECKOTO COCTaBa. OK 07
OpranonenTuveckre CBONCTBA (3amax, Ipo3pavyHOCTb, IBETHOCTh, MyTHOCTH) BOABI. KHCIOTHOCTD 1 IIK 1.5
11eJI0YHOCTh BoJibl. pH cpeasl u MeTonbl ee onpenenenus. JKeCTKOCTh BOAbI U METO/IbI €€ ONPEEICHUSI. IIK 2.4
CynIHOCTh METOJ]a THTPOBAHHUSL. IIK 1.7
Bunpl )kecTKOCTH BOJIBI (BpeMEeHHAas! U TOCTOsTHHAS ). JKeCTKOCTh BOJIbI KaK MPUYMHA BBIAJACHUS OCAIKOB HIIH 2

o0pa3oBaHUs cojeil B BUJIE OTIIOKEHUH, UMEIOIIUX MECTO B OBITY M Ha TPOU3BOJICTBE.

CocraB coneﬁ, BBI3BIBAIOIINX XECTKOCTH BO/JBI. XuMuyeckue MMpONHECChI, YCTPAaHAOIIUEC )KECTKOCTb BO/IbI.
VYpaBHEHUS] XUMHUYECKUX PEAKIUH, HIUTFOCTPUPYIOLINX TPOLECCHI, TIPOUCXOASINE IPU YCTPaHEHUH
KECTKOCTH. Y CTpaHEHUE BPEMEHHOM KECTKOCTH OBITOBBIMHU U XUMHUYECKUMH criocobaMu. CrocoOsl
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YCTpPaHEHHS TOCTOSTHHOM KECTKOCTHU. BIIMsIHUE )KECTKOCTU BOJIBI HA KOKY U CTPYKTYPY BOJIOC.

IIpakTnyeckue 3aHATHS

CriocoObI BeIpaKeHUST KOHIICHTPAIIUU PACTBOPOB: MacCcOBast IOJIsl PACTBOPEHHOTO BEIIECTBA, MOJIIPHAS U
MOJISTTbHAS KOHIIGHTpauu. TUTp pacTBopa. PemeHne npakTHKO-OpUEHTHPOBAHHBIX TEOPETUICCKUX 3aJTaHUIN
Ha pacyeT KOHIEHTPAIUN 3arpsi3HSIONINX BEUIECTB H UX CPABHEHUE C MPEACTHHO JOMYCTUMBIMU
koHueHntpanusamu (IT1K).

JlabopaTopHble 3aHATHS

N3ydenune coctaBa U CBOMCTB BOJBI.

Hcnonp3oBanne MeTO0B (GUIBLTPOBAHUS M aJICOPOIIMH ISl OTICIICHUS 3arpsA3HEHUI B UCCIIeTyeMOi Ipode
BOJIbI. BEIOOp MeTOa OYMCTKH B 3aBUCUMOCTH OT BUa 3arps3HeHus. CpaBHeHUE 3P (HEKTUBHOCTH
Pa3IUYHBIX METOJIOB OYMCTKH BOJIBI B PA3HBIX YCIOBUSX (B 1a00paTOpHH, B IOMAIIIHUAX H MTOJICBBIX
ycioBusix). Onpeznenenne pH BoabI U €€ KUCTIOTHOCTb.

Omnpenenenne pH cpenbl ¢ TOMOIIBI0 YHUBEPCATBLHOTO HHANKATOPA.

OrnpezenieHne )KeCTKOCTH BOJIBI U CIIOCOOBI €€ yCTpaHEHHS.

CniocoObl ycTpaHEeHHS BCEX BHJIOB )KECTKOCTH B 3aBUCUMOCTHU OT COCTaBa COJIeH KeCTKOCTHU. Pemienue
SKCTICPUMEHTAIBHON 3a/1a4l Ha BBISBJICHUE BPEMEHHON M TIOCTOSIHHOM KECTKOCTH BOABL. OrieHKa
BEPOATHOCTH YCTPAHEHUS BCEX BHUJIOB JKECTKOCTH B JIOMAIIIHUX YCIOBHUSX.

Tema 9.1.3.
XUMUYeCKHi
KOHTPOJIb KaUeCTBA
MPOAYKTOB
IMUTaHUS

OcHoBHOE CoACpPKAHUEC

Teopernueckoe o0yuenune

KavecTBeHHBII XUMUUECKUI COCTAaB MPOAYKTOB MUTaHUsA. BemecTsa, ¢anbcupunppyronme npoayKThl
NIUTaHMs, ¥ BELIECTBA, 3arPSI3HAIOLIUE IPOAYKTHI NUTaHusA. OnpeneneHue 3arpAa3HsIOINX XUMAYECKUX
BEULIECTB B NIPOJIYKTaX MUTaHUs, ONIPEIEICHUE BELIECTB, HE 3asBJIICHHBIX B COCTABE IPOAYKTOB IUTaHUS.
BnusiHue npoAyKTOB MUTaHUS Ha KOXKY M CTPYKTYpPY BOJIOC.

IIpakTH4eckne 3aHATHA

OpFaHI/I'-IeCKI/Ie U HCOPraHWYCCKHUE BCIICCTBA, BXOAAIIUE B COCTAB ITPOAYKTOB ITUTAHUSA. OnpeﬂeneHHe
cocraBa OJIFO]] Ha COJIepKaHue MaKpO M MHKPOAJIEMEHTOB. V3ydeHue peuIoKEeHHBIX MTPENoaaBaTesieM OJIro
Ha MPeJMET XMMHUYECKOTO COCTaBa, OMPEICIICHHE JI0JICH OT CyTOYHONW HOPMBI MaKpO M MUKPO3JICMEHTOB B
yKa3zaHHOM OJroie.

Pemenne mpakTHKO-OpUEHTUPOBAHHBIX 33124 MO KyJIMHAPHOW TEMaTHKE Pa3IMYHbIX THUIIOB.

JlaGopaTopHble 3aHATHSA

OK 01
OK 02
OK 07
IIK 1.5
IIK 2.4
IIK 1.7
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I/ICCJIGI[OBaHI/Ie XUMHUYCCKOI'0 COCTaBa MPOAYKTOB IMUTAHUA.
HCCJIC[[OBaHI/Ie IMPOAYKTOB IMUTAHUA HA HAJIMYUC YTJICBOJOB.

HccnenoBanue MOJIOYHBIX MTPOAYKTOB HA HaTMUUE Kpaxmaia. MccnenoBanue npoayKTOB Ha HAIUYHE 2

TJIFOKO3BI.
Tema 9.1.4. OcHoOBHOE co/lep:KaHue 6 OK 01
XuMUYCeCKUI Teoperuueckoe oGyuenue 2 OK 02
aHau3 po0 MbUIA (K jaccH(pUKAIMS MBLIA H CPEJICTB 110 YXO/Iy 3a BOJOCAMH M0 HA3HAYCHMUIO, HCXOMIS M3 XMMHYECKOTO COCTABA. OK 07
. CPEJICTB 110 U nenTuduUKanus MbLIa M CPEACTB MO YXO/y 3a BOJOCAMHM 110 XMMUYECKOMY COCTABY, OITMCAHUE IIK 1.5
yXxony 3a BO3MOKHOCTEH MX IPUMEHEHHMSI. 5 IIK 2.4
BoOJIOCaMu TpeOoBaHus K Ka4eCTBY MbUIA M CPEICTB 110 YXOY 32 BOJIOCAMH Pa3InYHOrO Ha3HayeHus. Onucanue IIK 1.7

0COOCHHOCTEH UCIIONIF30BAHUS MbLJIa U CPEJCTB IO YXOJy 33 BOJIOCAMH B 3aBUCUMOCTH OT TUIIOB KOXH U

BoJjioc. [IpenmyiecTBa 1 HETOCTATKH MBLIA M CPEACTB 110 YXOy 32 BOJIOCAMHU.

IMpakTHyecKue 3aHATHS 2

OO6nacTu NpUMEHEHHUSI MbUIA U CPEJICTB TI0 YXOJy 3a BOJIOCAMH, UCXO/ U3 KAYeCTBEHHOTO H

KOJINYECTBEHHOTO COCTABA. 5

XUMHYECKUE COCTABIISIONINE CPEACTB MO YXOIy 33 BOJIOCAMH M MX BIMSHHE HA KOXKY M BOJIOCHL. Bo3MOXHBIE

QJIJICPTeHBI.

JlabopaTopHbIe 3aHATHS 2

HccnenoBanre XMMUYECKOTO COCTaBa MblJIa U CPEJCTB MO YXOJy 332 BOJIOCAMHU.

Onpenenenne pH BogHOrO pacTBOpa MblIAa M CPEJCTB IO YXOY 38 BOJIOCAMHU. 5

Omnpenenenne pH ¢ ucrnons3oBanueM MHAUKaTOpoB. OLEHKA THITIOB MbLIA U CPEJCTB MO YXOAY 33 BOJIOCAMHU U

B MPEJICTAaBICHHBIX 00paslax (CHILHOKUCIAS, KUCIas, CIIa00KUCIast, HeUTpabHasl, IeI0YHas).
Tema 9.1.5. OcHoBHOE coep:kaHue 10 OK 01
Uccnenosanne Teoperunueckoe o0yuenne 2 OK 02
Kpacok AJIs BOJIOC  [VyeOHO-HUCCIIE0BATEIbCKUN MPOEKT B 00JIACTH UCCIIEAOBAHUS KPACOK JIJIsl BOJIOC Pa3IMYHbBIX OK 04
pasndHbIX npousBoauTeneil. 0630p TeM yueOHO-UCCIeI0BaTEIbCKUX IPOEKTOB. AJITOPUTM BBIIIOJIHEHHUS TIPOEKTA. 9 OK 07
NPOM3BOAUTENCH  [Ompenenerne npodneMsl HcclenoBanus. MeToIbI OMCKa, aHATH3a B 00pab0TKH HH(OPMAINHN O TIPOEKTE B IIK 1.5

Pa3JIMYHBIX UCTOYHUKAX. 1IK 2.4

IIpakTHyeckne 3aHATHA HiK 1.7

O6ocHOBaHME aKTyaJlbHOCTH BBIOpaHHOW TeMbl. BblsiBieHue npoOieMsl uccienoBanus. Beioop o0beKTOB U 2
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MCETOA0B HUCCJIICAOBAHNA. ITocTtanoBka I_IGJIGP'I 1 3aaa4 UCCICAOBaHNA. Onpez[eneHHe MMpoAYKTa UCCIICAOBAHUS.
OHpGI[eJIeHI/Ie 9TaIlOB M COCTABJICHHUC I1JIaHA NCCIICJOBAHU.

3ammra npoekra: IlpeacraBienue pe3yJabTaTOB BBHIMOJHEHUS Y4eOHO-HCCIEIOBATENBCKUX IPOEKTOB 2

(BBICTYIUUICHHUE C MPE3EHTAIUEN ).

JlabopaTopHbie 3aHATHUSI 4

HccnenoBanue MNPEeAORKEHHOTO KpacoK JUIsi BOJOC pPAa3IMYHBIX IPOU3BOJMTENEH Ha KHCIOTHOCTH,

HIEJIOYHOCTh, XMMUYECKHI COCTaB (3arps3HHUTENH, MAaKpO- U MHKpPOdJeMeHThI). OOpaboTka pe3yibTaToB 4

uccnenoBanus. OIEeHKa KayecTBa UCCIISyeMOTo 00bEKTa, UCXOMS U3 PE3YJIbTaTOB XMMUYECKOTO aHaJIH3a.
Koncyabranumn 10
IIpoMeskyTouHasi aTTECTALUS MO AUCHUILINHE (IK3aMeH) 8
Bcero 162
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3. YCJIOBUSI PEAJIN3ALIMU IPOTPAMMBI OBILIEOBPA3OBATEJILHOI
TACIATITAHBI

3.1. TpeboBaHMsA K MMHUMAJILHOMY MaTEePHAJbHO-TEXHMYECKOMY 00ecnedeHHI0
3.1. [Jas peaJm3anMyd NPOrpaMMbl JMCHUILIMHBI INPeIyCMOTPEeHbl cjeaylume
crenraabHble IOMEICHHS:
Jng peanuzanuu MporpaMMbl AMCUMILIMHBI NPEAYCMOTPEHBI CIEAYIOLUE CIICHUAIbHbIE

MOMEILEHUS: y4eOHbIN KaOUHET « XUMHUI.

Kabuner «Xumum», OCHAIIEHHBIH B COOTBETCTBUM ¢ 1. 6.1.2.1 oOpa3oBarenbHOI
nporpammsl 1o npodeccuu 43.02.17 TexHOIOTrUM HHAYCTPUH KPACOTHI

3.2. UndopmanmonHoe odecneyeHne peaau3anun NporpaMmmbl

Jnis peanu3anuu mporpaMmbl OMONMMOTEYHBIH (POHA 00pa30BaTENbHON OpraHU3aALUU
UMeeT T[eYaTHble M JJIEKTPOHHBIE O00pa3oBaTelbHbIE U HH(OPMAIMOHHBIE PECYPCHI,
PEKOMEH/IOBaHHbBIE JUIsI WCIOJB30BaHUS B 00pa3oBaTeNbHOM MpoIlecce, HE CTapiie 5 JeT ¢
MOMEHTa U3JIaHusl.

OcHoeHvle neuammnbvle u30anus
1. Audpunorenona, M. B. Xumus: yaeOHUK U IPAKTUKYM ISl CPEIHETO
npodeccuoHanbHOro oopazosanus / . B. Anpunorenosa, A. B. badkos, B. A.
[TonkoB. — 2-¢ u3x., ucnp. u aon. — Mocksa: M3narenscTBo FOpaiit, 2022.
2. lleromuxwmra, H. A. O6mas xumus: yueOHuk s CIIO / H. A. Hleronmxwuua, JI.B.
Mumnaesckas. — Cankr-IlerepOypr: Jlans, 2021. — 164 c.
3. Huxonsckuii, A. b. Xumusi: y4eOHHK ¥ TPAKTUKYM JUIS CPEIHETO MPO(EeCcCHOHATBHOTO
obpazoBanus / A. b. Hukonbckuii, A. B. CyBopoB. — 2-¢ u3n., nepepad. u mon. — Mocksa:
N3patensctBo FOpaiit, 2022. — 507 c.
4. Xumus: y4yeOHUK Uil cpenHero mpodeccruonanbHoro odpasoBanus / HO. A.JleGenes, I'. H.
®anees, A. M. I'ony6es, B. H. lllanosain; nox obmeit penakmueit I'. H.daneeBa. — 2-e uzn.,
nepepad. u gon. — Mocksa: U3narensctBo FOpaiit, 2022. —431 c.

Jlononnumenvnule ucmounuxku
1. Xumus. 10 xnace. YriayOn€unblil yposens : yueOHuk/ B.B. Epemun,
H.E. Ky3smenko, B.1. Tepenun, A.A. Jpo3nos, B.B. Jlynun; nox pen. B.B. Jlynuna. —M.:
[Tpocsemienue, 2022.
2. Xumus. 11 knace. Yrnyonénnsiii yposens : yueOouux/ B.B. Epemun, H.E. Ky3pmenxo, A.A.
Hpo3nos, B.B. JIynun; nox pen. B.B. Jlynuna. — M.:IIpocsemenue, 2022, — 478, [2] c.: ui.
3. Xumus. YrinyonenHslid ypoBeHb. 10—11 knaccel: pabouas nporpamma k aunun YMK B.B.
Jlynuna: yuebHo-mMeToauueckoe nocoodue / B.B. Epemun, A.A. lpo3nos, U.B. Epemuna, 3.10.
Kepumos. — M.: [Ipoda, 2017.
4. Meronnueckoe nocobue k yueOnuky B. B. Epemuna, H. E. Ky3smenko, B.1. Tepenuna, A. A.
HposnoBa u ap. «Xumus. YrinyoneHasii ypoBenb». 10 kmacc / B.B. Epemun, A.A. Jlpo3nos,
N.B. Epemuna, B. 1. Maxonuna, O. 0. Cumonosa, 2.10. Kepumos. — M.: [Ipoda, 2018. —
339 c. : nn.
5. Meronuueckoe mocobue k yueOnuky B. B. Epemuna, H. E. Ky3pmenxo, A. A.
Hpo3noBa u np. «Xumus. YrinyOneHHslid ypoenb». 11 ximacc / B. B. Epemun, A.A.J/lpo3nos,
N.B. Epemuna, H.B. Bonkosa, H.B. ®upcrora, 2.10. Kepumos. — M.: [Ipocda, 2018.
6. I'yceBa, E. B. Xumus mus CIIO: yueOGHO-MeTonuueckoe mocooue / E. B. I'yceBa, M. P.
3uranmmuHa, JI. . Kynukosa. — Kazans: KHUTY, 2019.
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ISBN 978-5-7882-2792-4. — Tekct: »nekTpoHHBIH // Jlab : 37eKTpOHHOOMOIMOTEUHAs
cuctrema. — URL: https://e.lanbook.com/book/196096 (mara oOpamenus: 14.10.2022). —
Pexxum noctyma: s aBTOpU3. I0JIb30BATEIICH.

7. Yepaukoa, H. FO. Xumus B TOCTYITHOM M3JI0KEHUU: yueOHOE ocodue 1is

CIIO / H. 1O. YepuukoBa. — 2-¢ u3a., crep. — Cankr-IletepOypr: Jlans, 2022

ISBN 978-5-8114-9500-9. — Texkcr: anextponHbld // JlaHb: 3IeKTpOHHOOMOIMOTEUHAS
cucreMa. — URL: https://e.lanbook.com/book/195532 (nmata oOpamenus: 14.10.2022). —
PexxuMm poctyna: 1uist aBTOPH3. MOJIb30BATEICH.

8. llleBnunpina, JI. B. Xumus: yyeObnoe mocodue / JI. B. IlleBHunpina, A. M. AnapHeB. —
Hosocubupck: HI'TY, 2017. — 92 c. — ISBN 978-5-7782-3345-4. // Jlanb: 371eKTpOHHO-
oubmuoreuynast cucrema. — URL:https://e.lanbook.com/book/118505 (mara oOpameHus:
14.10.2022). — PexummocTymna: AJis aBTOPU3. MOJIb30BATEIICH.

9. biunos, JI. H. Xumus: yaeonuk st CIT1O / JI. H. baunos, U. JI. Ilepduinosa,

T. B. CokonoBa. — 2-e usn., crep. — Cankr-IlerepOypr: Jlanp, 2021. — 260 c.

ISBN 978-5-8114-7904-7. — Tekcrt: snekTpoHHbI // JlaHb: 3MeKTpOHHOOMOIMOTEUHAS
cuctrema. — URL: https://e.lanbook.com/book/167183— Pexum poctyma: mias aBTOPH3.
OJIL30BaTEICH.

10. Tabpuensn, O. C., JIsicoBa, I'. I'. Xumust: kHUTA U1 IpeniogaBaTelis: y4aeo.-

MeTton. nocoone. — M. Akagemus, 2012. - 332 c.

11. Yepuukosa H. 1O., Mewmepsikosa E. B. Pemaem 3agaun no XuMun caMOCTOSTENBHO: YueOHOE

nocooue / H. FO. Uepnukosa, E. B. MemepsikoBa — CanktlletepOypr: Jlans, 2022. — 328 c.

12. PesnukoB B. A. COOpHUK ynpaXHEHUI U 33/1a4 IO OPraHUYeCKOi XUMHUH: ydyeOHOe mocodue

/ B.A. PesnukoB — Cankt-IlerepOypr: Jlanp, 2021. — 226 c.

13. Kanyctuna A. A., Xanpuenko U. I'., Jlubanos B. B. O0mas u HeopraHuyeckas XuUMHUs.

[Tpaktukym / A. A. Kanyctuna, U. I'. Xansuenko, B.B. JIu6anos — CanxrtllerepOypr: Jlans,

2020. — 152 c.

14. Tadbpuensa O.C. Xumus: yued. s crya. npod. yued. 3aBenenuii / O.C. I'abpuensa, U.T.

OctpoymoB. — M., 2016.- 256 c.

15. T'abpuensa O.C. Xumus 1715t mpodeccuii ¥ CeuaibHOCTEH TEXHUIECKOTO

npoduns: yueOHUK TSl CTYA. ydpexaeHuii cpea. npod. oopazosanus / O.C. 'abpuensH, WU.I.

OctpoymMoB. — 4-e u3., ctep. — M. : U3natenbckuii neHTp «Akagemusi», 2017.
Humepnem-pecypcwi

1. hvsh.ru — XKypnan «XuMus B IIKOIE».

2. https://postnauka.ru/themes/chemistry — nekumun mno xumuu Ha caiite [locTHayka.

http://gotourl.ru/4780 (http://elementy.ru/)Haydno-monyaspHbIii MPOEKT «DJIEMEHTHI OOJIBIION

Haykn» ((U3MKa, XUMUS, MATEMaTHKa, aCTPOHOMUS, HAYKH O KU3HU, HAYKH O 3eMJIe).

3. http://gotourl.ru/4783 (http://potential.org.ru/)  41CaiiT Hay4HO-TIOMYJISPHOTO >KypHaia

«ITorenuman». XKypnan uznaércs ¢ 2005 r., ¢ 2011 r. — pazgen «Xumusi».

4. http://gotourl.ru/4785 (http://www.hij.ru/) Caiit Hay4HO-OMYJISPHOTO KypHana «XUMHS U

*u3Hb». KypHan usgaéres ¢ 1965 r.

5. http://gotourl.ru/4786  (http://www.chemnet.ru/rus/elibrary/) OtkpsiTas >IEKTpOHHAs

Ooubnuoreka xumuuyeckoro moprama «Chemnet», comepxut ydeOHble W HH(DOPMAIIMOHHBIC

MaTepuaibl s IIKOJIBHUKOB U yuyuTened. B Hell MoOXHO HalTH ydyeOHMKH 1O oOImed u
HEOPraHWYECKOW XMMHH, OPraHWYeCKOW XMMHH, MYyJIbTUMEAUaMaTEepHalbl, a TaKXKe 3aJa4u
XUMHUYECKHUX OJUMIIHNAJL C PELICHUSIMU,3aaul BCTYIIUTEIbHBIX 9K3aMEHOB ISl a0UTYPHUEHTOB.
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6. http://gotourl.ru/4787 (http://www.chem.msu.ru/rus/olimp/) WupopmanroHHbie MaTepHabl
00 onumnuagax: MockoBCKoi ropojickoii, Beepoccuiickoit, MenaeneeBckoit, MexxayHapoTHOM.

[IpuBeaCHBI 3a/1a4d TEOPETHUCCKUX M OKCIICPUMEHTAIBHBIX TYPOB, MOAPOOHBIC PEIICHUS,
cnucku u pororpadun nodenuTenei.

7. http://gotourl.ru/7179 (http://chem.dist.mosolymp.ru/) Cucrema IUCTaHIHOHHOTO OOYYECHHS,
HalpaBjCHHAs B TEPBYIO OYepelb Ha IMOATOTOBKY K OJHMMITHAJaM BCEX YPOBHEH — OT
HMIKOJIbHBIX 10  MexayHapoauoit. CaliT  COOCpKUT OrPOMHOE  KOJMYECTBO  3ajad,
CTPYNIUPOBAHHBIX KaK MO TeMaM, TaK U M0 oJuMmuaaam. [1o BceM OCHOBHBIM pa3jiesiaM XUMHH

IPHUBEIEH TEOPETHIECKHUI MaTepHall U pa300paHbl PEIICHUS TUITOBBIX 3a/1a4.
8. http://gotourl.ru/4789 (http://www.nanometer.ru/) Ilopran nmo HaHotexHosorusiM. OCHOBHas
e — pa3BUTHE 00pa3oBaHMs B 00JACTH HAHOTEXHOJOTHH W IOATOTOBKA K HWHTEPHET-

OJIMMITHA/IC TT0 HAHOTEXHOJIOTHSIM.
9. http://gotourl.ru/4790 (http://webelements.com/) Hanéxnas cnpaBounas wuHpopManus o
XMUMHYECKHUX 3JIEMEHTaX U UX CBOWCTBAX (HA aHTJIMHCKOM SI3BIKE).

10. http://gotourl.ru/4792 (http://periodictable.ru/) Pycckos3biunblii calT O CBOMCTBax
XMUMHYECKUX 3JIEMEHTOB.

11. http://gotourl.ru/7180  (https://www.lektorium.tv) Hekommepueckuii caiit  OHJaiiH-
o0pa3oBaHusi, /sl IKOJIBHUKOB, CTY/ICHTOB U YUHTEIICH.

12. http://gotourl.ru/4800 (https://www.cas.org/) Caiir Chemical Abstract Service — camblit
ABTOPUTETHBIA B MUPE XUMHUH HH(POPMALIMOHHBIA HHTEPHET-peCypc (CalT IIaTHBIN).

13. http://www.organic-chemistry.org/ [Toprain o opraHu4ecKoi XUMHUU Ha aHTJIUICKOM SI3bIKE.
14, http://www.xumuk.ru CaldT 0 XHUMHH: KJIaCCHUYCCKHE YYEOHHMKH, CIIPABOYHHUKH,
SHIUKJIONCINH, MMOUCK OPraHUYEeCKUX M HEOPraHMYCCKHUX DPEaKIHid, COCTaBICHHE YpaBHEHHI

pEeaKIuu.
15. http://orgchemlab.com/ Caiit, nocBsAmEHHBINM IPaKTHYECKOH paboTe B 1abOpPaTOpUu.
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4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHMUSA
OBIIIEOBPA30BATEJBHOM JUCHUILINHBI

KoHTposb 1 oLleHKa pe3ynbTaToB 00y4eHHs OCYLIECTBIIIETCS IPENoAaBaTeeM B IIpoLecce
IPOBEIECHUS] NPAKTUYECKUX 3aHATHH M Ja00OpaTOpHbIX padoOT, TECTUPOBAaHUS, a TakKKe
BBIIOJIHEHUST  OOYYAIOIMMUCS  MHIUBUAYAIbHBIX  33JaHUM, IPOEKTOB, HCCIEIOBaHUM.
Pe3ynbpTarel 0OyueHHMs ONpeAeNstoT, 4To OOydaroluecs [OJDKHbI 3HaTh, IOHMMaTb U
JIEMOHCTPUPOBATH 110 3aBEPLICHUH N3YUEHHs! TUCLIUILIMHBIL.

Jis popMupoBaHUs, KOHTPOJISI M OLIEHKU PE3yJIbTATOB OCBOCHMS Y4€OHOW MUCLMILIMHBI
UCTIOJIB3YETCS CUCTEMAa OLEHOYHBIX MEPONPHUATHH, MPeICTaBIIsAoNIas COO0H KOMILIEKC y4eOHBIX
MEpOTPHUATHIA, COTJACOBAHHBIX C pe3yJabTaTaMu OO0y4eHUS M CHOPMYIHPOBAHHBIX C yYETOM
OI'OC COO (npeametHsbie pe3ynbraThl 1o qucuuiuiae) 1 I'OC CIIO.

Ne Monyas / Pasnen Pe3yabTar 00yueHus OueHovHbIe MepPONIPUATHUSA OK
/ Tema
| |OcHoBHOI MoayJIb
1 [(Pa3nen 1. ®opmyInpoBaTh 0a30BbIe
OcHoBBI MOHSITUS U 3aKOHBI XUMHHU
CTpoeHust
BelllecTBa

1.1 |Crpoenue aromoB |COCTaBIsATH XUMUYECKHE 1. Tect «CTpoeHue aTOMOB OK 01
XUMHYECKHUX dbopMyIbl COETMHEHUN B XUMHUYECKUX 3JIEMEHTOB U
AJIEMEHTOB U COOTBETCTBUU CO CTENEHBIO |[IPUPOAA XUMUUECKOH CBSI3U».
pupoaa OKHCIICHUS XUMUYECKHUX 2. 3ajaym Ha COCTaBIICHUE
XUMHUYECKON AIIEMEHTOB, UCXOJIS U3 XUMHUYECKUX GOpMYIT
CBSI3U BaJICHTHOCTH U JIByXaTOMHBIX CO€IMHEHUMN

AJIEKTPOOTPHULIATEILHOCTH  |(OKCUIOB, CYJIb(UIOB,
TUAPUAOB U T.IL.).

1.2 |Ilepumognueckuii | XapakTepu3oBaTh [IpakTuko-opuentupoBanusie  |OK 01
3aKOH M TaOJMUIA |XMMHYECKHE 3JIEMEHThl B [TEOPETHUECKHUE 3a/laHus Ha OK 02
J.11. MenneneeBa |COOTBETCTBHHU € UX XapaKTEPUCTUKY XUMHUYECKHX

MIOJIO)KEHHUEM B a51eMeHTOB: «MeTtaunyeckue /
NepUOANYECKON CUCTEME  |HEMETAJJINYeCKHe CBOMCTBA,
XUMHUYECKHX 3JIEMEHTOB AEKTPOOTPHULIATENLHOCTD U
.. Menneneesa CPOJCTBO K JIEKTPOHY
XUMHYECKHUX 3JIEMEHTOB B
COOTBETCTBUE C UX
JJIEKTPOHHBIM CTPOEHUEM U
MI0JIO)KEHUEM B IIEPUOANUYECKOM
CUCTEME XMMHUYECKHUX
anemenToB .M. Menaeneenay.
2 |Pa3gen 2. CocTaBisiTh ypaBHEeHHUS U
XumMH4ecKue cXeMbl XUMHYECKHX
peakuuu peaxkuui
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Monyas / Paznen
/ Tema

Pe3ysabTar 00yyeHus

OueHoYHbIe MePONIPUATHS

OK

2.1

Tuner
XUMHYECKUX
peakuuii

CocCTaBysTh peakiuu
COCIMHEHUS, Pa3JI0KEHUS,
oOMeHa, 3aMeIeHHS,
OKHCITUTEILHO-
BOCCTaHOBHUTEIIbHBIE
pEaKIuu ¥ peakiuu
KOMIUIEKCO0Opa3oBanus (Ha
npuMepe
TUIPOKCOKOMILIIEKCOB
QITIOMUHUS M [TUHKA) C
y4acTHEeM HEOPraHHYECKUX
BEIIIECTB

1. 3amaun Ha cocTaBICHUE
YpaBHEHUH pEaKIni:

— COCMHEHMS], 3aMEeILECHUS,
paznokeHusi, oOMeHa U peaxiuit
C y4acTHUEM KOMILIEKCHBIX
coeMHEHU! (Ha mpuMepe
TUAPOKCOKOMILIEKCOB
ATIOMUHUS U [IUHKA);

— OKUCJIUTEIBHO-
BOCCTaHOBUTEJIbHBIX PEAKIUH C
UCIIOJIb30BaHUEM METO/a
3EKTPOHHOTO OanaHca;

— C y4acTHEM KOMIUIEKCHBIX
coeMHEeHu! (Ha mpuMepe
TUAPOKCOKOMILUICKCOB ITUHKA U
QITIOMUHMUS).

2. 3ajaum Ha pacuer
KOJIMYECTBEHHBIX
XapaKTePUCTHK MPOAYKTa
peaKIuu COSIMHEHHSI; MaCCOBOM
WM 00bEMHOM 0K BBIXOJ1a
MPOJIYKTA PEAKIIUU COCAMHEHUS
OT TEOPETUYECKH BO3ZMOXKHOTO;
00BEMHBIX OTHOIIICHUH Ta30B;
KOJIMYECTBEHHBIX
XapaKTEPUCTUK UCXOIHBIX
BEILECTB U MPOJIYKTOB PEAKIINH;
Macchl (00beM, KOTHUECTBO
BEIIIECTBA) MPOAYKTA PEaKIInH,
€CJIM OJTHO M3 BEIECTB JIAaHO B
BHJIE PACTBOPA C OIMPEICIICHHON
MacCOBOM J0JIEH PACTBOPEHHOIO
BEILIECTBA.

OK 01

2.2

DIEeKTPOTUTHYECK
as quccoLmans u
WOHHBIA 00MEH

CocTaBnsTh ypaBHEHUS
XUMHYECKUX PeaKIu
HMOHHOT0 OOMEHa ¢
y4acTUEM HEOPraHUIECKUX
BEIIECTB

1. 3agaHus Ha COCTABIICHUE
MOJICKYJISIPHBIX ¥ HOHHBIX
peakinii ¢ yuacTueM OKCHUJOB,
KHCJIOT, OCHOBAaHUH U COJIEH,
HMOHHBIX peaklMi TuapoIn3a
COJIEH, YCTAaHOBJICHUE
W3MEHEHUS KUCIOTHOCTH CPE/IbI.
2. JIaboparopnas pabota
«Peakuuu rupoIn3ay.

OK 01
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Monyas / Paznen

Ne Pe3ysabTar 00yyeHus OueHoYHbIE MEePONPUSTHS OK
/ Tema
3 |Pa3gmea 3. HccaenoBars cTpoeHue u
Crtpoenne u CBOMCTBA
cBoiicTBa HEOpPraHU4YeCKHUX BellecTB
HEOpPraHU4ecKUuX
BellleCTB

3.1 |Knmaccudukanms, |Knaccudumuponars 1. Tect «HomenknaTtypa u OK 01
HOMEHKJIaTypa U |HEOPTraHWYECKUE BEIIECTBA |Ha3BaHUE HEOPTaHUUYECKUX
CTpPOCHHUE B COOTBETCTBHUU C UX BEILIECTB UCXO/S U3 UX
HEOPTraHUYECKUX |CTPOCHUEM XUMHYECKOH (POPMYIIBI HITH
BEILIECTB COCTaBJICHHE XUMHYECKOU

(hopMyIIbI HCXO/1 U3 Ha3BaHUS
BEIIECTBA 10 MEXKIYyHAPOIHOM
WA TPUBUATBHOU
HOMEHKJIAType».

2. 3amaun Ha pacyeT MacCOBOM
J10J1d (MacChl) XUMHUYECKOTO
3JIeMEHTa (COeAMHEHHUS) B
MoJIeKyJie (cMecH).

3. [IpakTuyeckue 3aganus 1Mo
KJIacCHU(pUKAIMU, HOMEHKJIAType
U XUMUYECKUM PopMynam
HEOPraHUYECKUX BEIIECTB
pa3IMYHBIX KJIACCOB.

4. TlpakTHyeckue 3alanus Ha
ONpeAeIeHuE XUMHYECKON
AKTUBHOCTH BEIIECTB B
3aBUCHMOCTH BUJIa XUMUYECKOM
CBS3U U TUIA KPUCTAININYECKON
PELIETKU.

3.2 |®Pusuko- YcranaBnuBarth 1. Tect «OcobennocTu OK 01
XUMHUYECKHUE 3aBHCUMOCTH (PU3UKO- XUMHUYECKHUX CBOMCTB OKcu0B, |OK 02
CBOMCTBA XUMHUUYECKUX CBOWCTB KHUCJIOT, OCHOBaHUM,

HEOPraHMYECKUX |HEOPTaHMYECKHUX BEIIeCTB |aM(OTEPHBIX THAPOKCHIOB U
BEII[ECTB OT CTPOEHUSI aTOMOB 1 coJiei.

MOJIEKYJI, @ TAKXKE TUIIA
KPUCTAJUTMYECKOM pEelIETKH

2. 3amaHus Ha COCTaBJICHUE
YpaBHEHUN XUMHUYECKUX
pEeaKIuii C y4aCTUEM MPOCTHIX U
CJIOKHBIX HEOPTaHUYECKHUX
BEILIECTB: OKCUIOB METAJIJIOB,
HEMETAIIJIOB U aM(OTEPHBIX
3JIEMEHTOB; HEOPTaHUYECKHUX
KHCJIOT, OCHOBAHHI 1
aM(}OTEPHBIX THAPOKCHUIOB,
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Monyas / Paznen

Ne Pe3ysabTar 00yyeHus OueHoYHbIE MEePONPUSTHS OK
/ Tema

HEOPraHUYECKUX COJIEH,
XapaKTEepU3YIOIINX UX CBONCTBA
U CIIOCOOBI MOTYYCHHUS.
3. IIpakTUKO-OpHUEHTUPOBAHHbIEC
TEOPETUUECKUE 3aJaHusI Ha
CBOMCTBA U IIOJIy4YCHHUE
HEOPraHUYECKUX BEIIECTB.
4. JlaboparopHas pabota
«CBolCTBa METAJJIOB U
HEMETAJIIIOBY.

3.3 |[IpousBoacTBO O6ocHoBbIBaTh 3HaueHue M |[IpakTuko-opuentupoBannpie |OK 01
HEOPraHWYECKUX |[IPUMEHEHHUE 3aJaHus 0 COCTABJICHUIO OK 02
BEIIIECTB. HEOPraHMYECKUX BEIIECTB B |[XUMUYECKHUX PEAKIIHii ¢
3HaueHue u OBITOBOM U y4acTHEM HEOPraHUYEeCKUX
MIpUMEHEHHUE B MIPOU3BOJICTBEHHOMN BEIIECTB, UCIOJIb3YEMBIX ISl KX
OBITY U Ha JESITCIIbHOCTH YeJIOBEKA UX |MICHTU(DUKALINN U
MIPOU3BOJICTBE (HUBUKO-XUMUYECKUMU MIPOMBIIIUICHHBIX CIIOCOOOB

CBOMCTBaMH IIOJIy4YEHUSL.
4 |Paznen 4. HccnenoBarh cTpoeHue u
Crtpoenune u CBOICTBA OPraHUYeCcKHUX
CBOliCTBa BelIeCTB
OpPraHMYecKux
BelIeCTB

4.1 |Knaccuduxamus, |KnaccudummponaTth 1. 3agaHus Ha cOCTaBIIEHUE OK 01
CTPOEHHUE U OpraHMYECKHE BEIIECTBA B |HA3BaHUM OPraHUYECKUX
HOMEHKJIaTypa COOTBETCTBHUU C UX COEIMHEHU MO TPUBUAIILHOMN
OpTraHUYECKUX CTPOCHHEM WU MEXTYHAPOTHON
BEIIECTB CHUCTEMaTUYECKOMN

HOMEHKJIaType.

2. 3ajaHus HA COCTABIICHHE
MIOJIHBIX U COKPAIIEHHbIX
CTPYKTYPHBIX (OpMyJI
OpPraHMYECKUX BEILECTB
OTJENBHBIX KJIACCOB.

3. 3aaum Ha onpeaeneHue
npocreiien GopmyIibl
OpPraHUYECKON MOJIEKYJIbI,
HCXOJS U3 JIEMEHTHOI'O COCTaBa

(B %).
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Monyas / Paznen

Ne Pe3ysabTar 00yyeHus OueHoYHbIE MEePONPUSTHS OK
/ Tema

4.2 |CsoiicTtBa YcTanaBinuBaTh 1. 3amaHust Ha cOCTaBJIICHUE OK 01
OpraHUYeCKUX 3aBUCUMOCTH (DHU3HKO- YpaBHEHUH XUMHUYECKUX OK 02
COEIMHEHU I XUMHUYECKHX CBOWCTB peakuii C yyacTuemM

OpPraHUYECKUX BEIIECTB OT |OpraHMYeCKHX BEIIeCTB Ha

CTPOCHHUS MOJIEKYJI OCHOBAHHUU UX COCTaBa U
CTPOCHHUS.
2. 3ajaHus Ha COCTaBJIEHUE
YPaBHEHUN XUMUYECKUX
peakuuil, WITIOCTPUPYIOIIHX
XUMHUYECKHE CBOICTBA C y4ETOM
MEXaHU3MOB MIPOTEKAHUS
JAaHHBIX peakuui u
TeHETUYECKOM CBSI3U
OpPTraHUYECKUX BEIIECTB Pa3HbBIX
KJIACCOB.
3. PacuerHble 3a1auu 110
YpaBHEHUSIM PEaKLU C
y4acTUEM OPTaHUYECKUX
BEIIIECTB.
4. JIaboparopnas paboTa
«[lony4yenue sTHIIeHA U
M3YYECHHE €TI0 CBOMCTBY.

4.3 |Opranuueckue O6ocHoBsIBaTh 3HaueHue u |[Ipaktuko-opueHtupoBanusie |OK 01
BEIIECTBA B IPUMEHEHHUE OPraHMYECKUX |3a/laHus IO COCTABIICHUIO OK 02
JKU3HEICSITEIIbHOC |BEIIECTB B OBITOBOM U XUMHUYECKUX PEaKIUi C
TH YEJIOBEKa. MIPOU3BOICTBEHHOM y4acTHEeM OPTaHHYECKUX
[Tpou3BOACTBO M |ACATEIHHOCTH YEIOBEKA UX |BEIIECTB, HCTIOIb3YEMbIX IS UX
MIPUMEHEHUE (U3UKO-XUMHYECKUMU uaeHTU(UKAINH B OBITY U
OpraHUYECKUX CBOMCTBaMHU MPOMBIIUIEHHOCTH.

BEILIECTB B
MPOMBIIUIEHHOCTH
5 |Pa3zpgex S. HccaenoBars paBHOBeCcHE
Kunernyeckne n M CKOPOCTb XHMHUYECKHX
TePMOJAMHAMUYEC | peakuuii
KHe
3aKOHOMEPHOCTH
NpPOTEeKaHUsl
XHMHYECKHX
peakuui

5.1 |Kuneruueckue UccnenoBats BIusiHUE 1. JTaboparopHas paboTa OK 01
3aKOHOMEPHOCTH |KOHILIEHTpaLUU CxopocTb xumuyeckux |OK 02
MPOTEKAHUs pearupyromux BeuecTB 1 |peakuuil. PakTopsl, BIMSIOLINE
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Monyas / Paznen

Ne Pe3ysabTar 00yyeHus OueHoYHbIE MEePONPUSTHS OK
/ Tema
XUMHUYECKUX TEMIIepaTypbl Ha CKOPOCTh |HAa  CKOPOCTb  XHMHYECKUX
peakuuii XUMHYECKUX peaKIui peaKuuii.
Pemenue npaktuko-
OPUEHTHUPOBAHHBIX 3aJaHUN Ha
aHanu3 (paKTOPOB, BIHUAIOLINX
Ha U3MEHEHUE CKOPOCTHU
XMMHYECKON PEAKIUU.
5.2 |Tepmogunamuyec |(McciaenoBarh BIUSHHAE 1. 3agaun Ha pacuetsl TemnoBbix |[OK 01
KHe M3MEHEeHHS KOHIEeHTpauu#n |3 dexToB xumuueckux peaxiuii |OK 02
3aKOHOMEPHOCTH |BEILECTB, PEAKIIMU CPENbl U U OIIPEJIEICHUE TUIIA PEAKLIUU
IPOTEKaHUs TeMIIepaTypbl Ha cMelleHue |(1o TerioBomy 3¢ dekry: 3k30-
XUMHUYECKHX XMMHUYECKOTI'O PAaBHOBECUS  |U SHJOTEPMUYECKHUE).
peaKIui. 2. IIpakTHKO-OpUEHTHPOBAHHBIE
PaBHOBecue 3aJjaHMs Ha IPUMEHEHUE
XUMUYECKUX npunnuna Jle larenbe s
peakuui HaXO0X/IEHUsl HalpaBJIEeHUS
CMEILIEHUS] PAaBHOBECHS
XUMHUYECKON PEAKLIUN U aHAJIU3
(hakTOpOB, BIMAIONIUX HA
CMELIEHUE XUMUYECKOTO
paBHOBECHS.
3. JlJabopaTopHas pabota
«V3ydyeHue BIUSHUS pa3InYHbIX
(haKkTOpPOB HA CMEIICHUE
XUMHYECKOTO PABHOBECHS.
6 |Pa3mex 6. HccaenoBars aucnepcHble

JucnepcHbie CHCTEeMbI

CHCTEeMbI

6.1 |ducnepcHbie Paznuuate ncTuHHBIE 1. 3agaun Ha IPUTOTOBJICHUE OK 01
CUCTEMBI U pacTBOPBI, KOJIJIOUIHBIE pacTBOpPOB. OK 02
(dakTophl UX pacTBOpHI U 2. IlpakTHKO-OpUEHTUPOBAHHBIE
YCTOHYMBOCTHU rpy0oucIIepCHbIE CUCTEMBI |pacueTHBIE 3aaHNs Ha

HAa OCHOBE XMMHUYECKOTO JUCIIEPCHBIE CUCTEMBI,

JKCIEPUMEHTA UCTIOJIb3yeMble B OBITOBOW U
IIPOM3BOJCTBEHHON
NeSITeIbHOCTH YeJIOBEKa.

6.2 |HUccnenoBanue HccnenoBath pusuko- JlaGoparopHas paboTa OK 01
CBOMCTB XUMHYECKHE CBOKCTBA — IIpuroroBieHue pacTBOpPOB;
JUCTIEPCHBIX pa3IMYHbIX BUJOB — HccnenoBanue qucnepcHbIX
CUCTEM JUCTIEPCHBIX CUCTEM CHUCTEM.
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Monyas / Paznen

Ne Pe3ysabTar 00yyeHus OueHoYHbIE MEePONPUSTHS OK
/ Tema
7 |Pa3men 7. HUccaenoBaThb CBOMCTBA
KayecTBeHHbIEe |OpraHU4ecKUX U
peakumuu HEOPraHU4eCcKUX BellecTB
o0HapyKeHHs € MCIIO0JIb30BAHUEM
OPraHMYecKUX U |Ka4YeCTBEHHBIX PeaKIui
HEOPraHU4eCcKHX
BellleCTB
7.1 |OGHapyxeHHe HccnenoBath 1. JTaboparopHast pabota OK 01
HEOPTraHWYECKUX |KaueCTBEHHbBIC PEaKLUU AHaAIUTUYECKHUE pPEaKIIUN
KaTUOHOB U HEOPraHWYECKMX BEIECTB |KaTHOHOB I-V rpymm;
AHUOHOB 2. [IpakTuyeckue 3a1aHus Ha
COCTaBJICHUE YpaBHEHHI
peaxiuii OOHapyKEeHUS
KaTHOHOB |-V rpynm u
AQHUOHOB, B T.Y. B MOJICKYJISPHOMN
¥ HOHHOH (popmax.
7.2 |OGHapyxeHHe Uccnenosarsb 1. JJaboparopnast pabota OK 01
OpPTraHUYECKUX KaueCTBEHHbBIC PEAKIIUU KauecTtBenHnsie peakiuu Ha
BEIIIECTB OpPraHUYECKUX COCIMHEHHUM |OTIEIbHBIC KIacChl
OT/IENTbHBIX OT/ICTIbHBIX KJIaCCOB OpraHUYECKUX BEILIECTB;
KJIACCOB C 2. [IpakTuyeckue 3a1aHus Ha
HCIIOJIb30BaHUEM COCTaBJICHHE KaueCTBEHHBIX
KaueCTBEHHBIX peakiuii OOHapyKEeHUS
peakumii OpPraHUYECKUX COECTUHEHUM.
Il |IIpuxnagnoii MoayJib
8 |Pa3pmea 8. OuenuBarp nociaeacTeus |3ammra Keica (¢ yuerom
Xumus B ObITY U |OBITOBO U Oyayueil mpogeccuoHaJIbHOM
NMPOW3BOJACTBEHH |NPOM3BOACTBEHHOI AesITeJIbHOCTH)
0ii 1eITeIbHOCTH |1eATEJIbHOCTH YeJIOBEKA C
YyeJIoBeKa MO3UIUH IKOJTOTHIECKOH
0€30MacHOCTH
Xumus B ObiTy 1 |OuenuBath nocnenctsust  |Keiic (¢ yuetom Oymaymieit OK 01
MIPOU3BOJICTBEHHO |OBITOBOM U npodecCuoHaTbHON OK 02
U JeATENbHOCTH  |IIPOU3BOICTBEHHOMN JESITEIbHOCTH) OK 04
YeJioBeKa JIeATETbHOCTH UenioBeka ¢ | TeMbl KeHCOB: OK 07
HO3UIIMH DKOJIOTHUECKOU 1. ITorennenue xaumara u IIK 15
Oe3omacHOCTH BBICBOOOK/ICHHE Ta30BBIX IIK 2.4

THIPaTOB CO JIHA OKEaHa.
2. bynymue matepuansl s
aBua-, MalIMHO- U
IpUOOPOCTPOEHHUSI.

3. HoBble MaTepuansl 1iist
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Monyas / Paznen

Ne Pe3ysabTar 00yyeHus OueHoYHbIE MEePONPUSTHS OK
/ Tema
COJTHEUHBIX OaTapeil.
4. JIexapcTBa Ha OCHOBE
PaCTUTENBHBIX IIPENapaToB.
9.1 |Pa3umen 9.1. HNuTepnperupoBarh 3ammTa yueoHo-
HccnenoBanue u |XHMHYECKHUE NMPOLECCH] B [MCCI€I0BATEIBCKOI0 MPOEKTA
XHUMHYECKH I ouocdepe u OLIEHNBATH (c yueTom Oyayuuei
aHaJIN3 00bEKTOB |BJIMAHUE MPOTYKIHH npogeccnoHaIbLHOI
onocdeps! n KOCMeTHYeCKOM AesiTeJIbHOCTH)
NPOAYKIHH NMPOMBINLTIEHHOCTH,
KOCMETHYeCKOH (IPUMeHsieMOH B
NMPOMBINLIEHHOCT |HHAYCTPUH KPaCOThI, HA
U, IPUMEHsIeMOl |310pOBbE YeI0BeKa
B HHYCTPHUH
KPacoThbl
9.1.1|{OcHoBbI Bremonusate nonueiid ukia | 1. JJaboparopuas pabota OK 01
nabopatopHoit AKCIIEPUMEHTAJIBLHOTO «OcHOBBI TabOPaTOPHOIH
MPAKTHKHU B HCCJICTIOBAHMSI C PAKTHKI.
poeCCHOHANIBH  |COOII0IEHUEM TPABUIIT 2. TunoBsle pacyeTsl MO
BIX JJAOOpaTOpHsX [0€30macHOro OOpalIeHHsI C |TeMaTHKe SKCIIEPUMEHTA.
BEILIECTBAMH U 3. 3a7auu Ha BHIYUCIICHHE
1a00paTOPHBIM CpEIHEro 3HAYCHHUS
o0opynoBaHruEeM JKCIIEPUMEHTANBHBIX JaHHBIX,
MOTPEITHOCTH.
4. IpencraBneHue pe3ynbTaToB
IKCIIEPUMEHTA B Pa3IMYHOM
dbopme (Tabmuna, rpaduxk,
OTYET, TOKJIAJI, IIPE3CHTAITH).
9.1.2 | Xumudaeckwuii UccnenoBats xumuueckuit | 1. Tect «CBolcTBa U cOCTaB OK 01
aHaju3 Mpoo BOJIbI |COCTAB IPOO BOIBI BOJIBI». OK 02
2. 3ananue «XUMHUYECKUN OK 07
COCTaB BOJIbI, TUI BOJLI U IIK 15
CTOCOOBI ee MPUMEHEHH (¢ IIK 2.4
UCTIONb30BaHuEM HOpMaTuBHbIX |IIK 1.7

JIOKYMEHTOB).

3. IlpakTuKO-OpUEeHTUPOBAHHbIE
TEOpPETUYECKHE 3aaHus Ha
COCTaB BOJBI U CIIOCOOBI
BBIP)KEHUST KOHIICHTPAINHA 1
nepecyeT KOHIIEHTpaIuii (¢
UCIOJIb30BAHUEM HOPMATHBHBIX
JIOKYMEHTOB).

4. JTaboparopHas paboTa
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Monyas / Paznen

Ne Pe3ysabTar 00yyeHus OueHoYHbIE MEePONPUSTHS OK
/ Tema
W3YYCHHUE COCTaBa M CBOMCTB
BOJIBI: OYKMCTKA BOJBI OT
3arpsi3HeHui; onpenenenue pH
BOJBI M €€ KHCJIOTHOCTH,
oTpeieNieHUE JKECTKOCTH BOJIBI U
CIOCOOBI €€ YCTPaHEHUSI.

9.1.3 | XumMunueckuii Uccnenosats xumuueckuii |1. Tect «Oprannueckue u OK 01
KOHTPOJIb COCTaB MPOJYKTOB MMUTAHUSI |HEOPraHUYECKHE BEIIECTBA, OK 02
KayecTBa BXOJsI1IME B cocTaB npoaykroB |OK 07
MIPOJYKTOB IMUTAHU. IIK 1.5
MATAHUSA 2. IlpakTuko-opuentupoBanusie | ITK 2.4

3a/IaHus TI0 KYJIMHAPHOU IIK 1.7
TeMaTHKe.

3. JlJabopaTtopHas pabora:

HccnenoBanue npoIykToB

MUTaHMS HAa HAJTM4YUE YTIIEBOJIOB

(MyKa, TBOPOT, MOJIOKO, HOTYpPT)

Ha HAJIMYHE YTIEBOIOB

(kpaxMma, IJII0K03a, caxapo3a).

9.1.4 | XuMunueckuit UccnenoBats xumuueckuii |1. 3aganue «B3anMocBsI3b OK 01
aHaju3 npoo COCTaB Ipo0 MBI U COCTaBa MbLJIA U €TO OK 02
MBLJIA M CPEJICTB  |CPENCTB MO YXOAY 3a Ha3HAYEHUS. OK 07
1o X0y 3a BOJIOCAMH 3. JlaboparopHas paboTa: IIK 1.5
BOJIOCAMH HccnegoBanne XUMHISCKOTO 1IK 2.4

COCTaBa MbLIA U CPEJICTB 110 IIK 1.7

YXOJy 32 BOJIOCAMU.

Omnpenenenue pH BoaHOTO
pacTBopa MbLja U CPEJICTB IO
yXO0/1y 3a BOJIOCAMH.
Onpenenenne pH ¢
HCIIOJIb30BAHUEM MHIANKATOPOB.
OHGHKa THUIIOB MblJIa U CPEACTB
0 YXOJTy 33 BOJIOCAMH H B
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Monyas / Paznen

Ne Pe3ysabTar 00yyeHus OueHoYHbIE MEePONPUSTHS OK
/ Tema
IpEeJICTaBICHHBIX 00pa3uax
(cunpHOKHUCIAS, KUCTas,
ciabokucias, HelTpanbHas,
ICJIOYHAS ).
9.1.5|UccraenoBanue Uccnenosars xuMuuyeckuii | YueOHO-UCCIIEA0BATEIBCKUI OK 01
KPacoK JiIsl BOJIOC |COCTaB KPacoOK JJIS BOJIOC  |[MPOEKT B 00IacTH OK 02
pa3IMYHbIX pa3IMYHbIX HCCIIEIOBaHMS: OK 04
IIPOU3BOUTENICH |IIPOU3BOIAUTEIICH 1. JIyuiune nponsBogutensimu OK 07
Kpacok jyis Bosioc 2022-2023. IHHK 15
2. [Ipodeccuonanpubie Kpacku | ITK 2.4
JUISL BOJIOC I X OCOOEHHOCTH. |[IK 1.7

3.UccnenoBanue cocraBa
KPacoK JJIsl BOJIOC PA3TMYHBIX
MIPOU3BOAUTEIICH, UX TUIIOCHI U
MUHYCHI.

4. Uccnenoranue pH kpacok
JUISL BOJIOC Pa3IMYHBIX
POU3BOTUTEICH.

5. CocraBiieHHE
cOaJIaHCUPOBAHHOT'O MEHIO B
3aBUCHMOCTH OT COJEPIKAHMS
XUMHYECKHX MaKpO U
MHUKPOIJICMEHTOB B TIPOAYKTAX
MUTaHUSL.

6. MccrnenoBanue kauecTBa
MMUTHEBOM BOJIBI.

7. BaustHue KeCTKOCTH BOJIBI Ha
KOXY M CTPYKTYPY BOJIOC
YeJIOBEKa.

8. YcTpaHeHue )KeCTKOCTH BOIBI
B JIOMAIITHUX YCIIOBUSX.
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5. TEMATUKA UHANBUYAJIBHBIX ITIPOEKTOB

1.ITonumepsl, UX CBOICTBA, KIaCCU(PHUKAIIHS, TPOOIEMbI YTHIU3AIUH.

2.Macna, X cOCTaB, HCIIOJIb30BaHKE B OBITY M MPO(HECCHOHATBEHON AEITEIbHOCTH.
3.ApoMaTu3aTopbl, UX COCTaB, UCIOIb30BaHHUE B OBITY U MPO(EeCcCHOHATBHOM 1eATEIbHOCTH.
4.X03511ICTBEHHOE MBLJIO U €r0 OCOOEHHOCTH.

5.TyaneTHoe MbLIO, €ro COCTaB, 0COOCHHOCTH MPUMEHEHUSI.

6.Kukue moroiire cpecTBa U UX NpUMeHeHUe B PO eCcCHOHATbHON ASITETbHOCTH.
7.banb3aMbl U1 BOJIOC, UX COCTaB, IPUMEHEHHUE.

8. Macku 1711 BOJIOC, COCTaB, OCOOCHHOCTH TPUMEHEHHS.

9. Koxa uenoBeka, ee cTpoeHue, (PU3NOIOTHIECKUE OCOOCHHOCTH.

10. Boxa, cocTas, cBO¥CTBa, IPUMEHEHHUE B OBITY U MPO(ECCHOHATBHON EATETLHOCTH.
11. JIaku 11t BOJIOC, COCTaB, 0COOEHHOCTH ITPUMEHEHUSI.

12. ButamuHbl, X COCTaB, BIMSHUE HA 3I0POBHE YEJIOBEKA.

13. JIekapcTBa, uX Ki1acCH(pUKAIKA ¥ 3HAYCHUE.

14. MunepanbHas Bofa, KiaccupUKalrsa U 3HaYCHHE.

15. )KecTkoCTh BOJIBI M METO/IBI €€ YCTPaHEHHUSI.

16. BaustHMe 5K€CTKOCTH BOJIBI Ha KOXKY H CTPYKTYPY BOJIOC YETIOBEKA.

17. CocraBienue cOamaHCUPOBAHHOTO MEHIO B 3aBUCUMOCTH OT COJICPKAHMS XUMHUECKUX
MaKpO U MUKPO3JIEMEHTOB B IPOJYKTAX MUTAHMUSL.

18. MuKpO3JIEMEHTHI U UX POJIb B )KU3HU YEJIOBEKA.

19. UccnenoBanue cocTaBa Kpacok JUIsl BOJIOC PA3IMYHBIX MPOU3BOAUTENCH, UX ILTIOCHI U
MUHYCBHI.

20. Opranuyeckre U HeOpraHu4eckue BelleCTBa, BXOSAIINE B COCTAB MPOIYKTOB IMUTAHUS.
21.Yto Takoe XuMu4ecKas 3aBUBKa?

22 WcTtopus NOsBIEHUS MbLIA.

23. TpaBmupyromue GakTopbl U CPEACTBA YXO/a 32 BOJIOCAMHU.

24. XuMusi B TapUKMaxepCcKOM HCKYCCTBE.

25.lucniepcHbIe CUCTEMBI B TPOQPECCHOHAIBHON e TEIHHOCTH.
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