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1 O0mas xapakTepucTuKa padoueii mporpaMmal



1.1 MecTO TUCHUIIMHBI B CTPYKTYpPe OCHOBHOI TNpodeccuoHaAIbHOI
o0pa3oBaTe/IbHOI MPOrPaMMBbI

O61eo6pazoBaTebHas AUCHUILIMHA « XUMUS» U3ydaeTcs Ha 6a30BOM YPOBHE B
o0pa30oBaTeILHOM IMKJIE YU4eOHOTO MIaHa OCHOBHOU MPO(ECCHOHATBHON
oOpa3oBaTensHOM MporpaMMbl crieruaibHocTel 27.02.07.

Tpya0eMKOCTh TUCIUILIAHBI BKIIFOYAET « XUMUsD» COCTABIAET 72 yaca, U3
KOTOpPBIX 64 yaca 0a30BbIil MOAYJIb COCTOSIITUMN U3 6 pa3/ieNioB U § 4YaCOB MPUKJIIATHOMN
MOJYJIb COCTOAIIMM U3 | pa3aena, BKIIOYAIOUIUNA MPAKTUKO - OPUCHTUPOBAHHOE
COJIep>KaHNe KOHKPETHOU CIEeIIMaTIbHOCTH.

[TpuknanHoit MOy b BKIIOYAET OAMH pa3zaei. Pazaen 7» Xumus B ObITY U
MIPOU3BOJICTBEHHOM AESATEIbHOCTH YEIOBEKA» PEan3yeTcs Al CIeUaIbHOCTEN
27.02.03. na maTepualie KeMcoB, CBSI3aHHBIX C AKOJOTHYECKOI 6€30MacHOCThIO U
OILICHKOW MOCEACTBUIN OBITOBOM M MPOU3BOJCTBEHHOM JESITEIBHOCTH, TIO OTPACIISAM
Oynyiiel mpodecCHOHAIBHOMN JAESITEIbHOCTH 00yYarouXcsl.

[Tepuon 0OyueHus ¢ yueToM JIOTUKU (DOPMHUPOBAHUSI IPEIMETHBIX PE3YJIHTATOB,
00X U MPOPECCUOHAIBHBIX KOMIIETEHITNH, MEKIIPEMETHBIX CBA3EH C IPYTUMHU
JTUCHUILUIMHAMU 00111€00pa30BaTeIbHOTO U 001IenpOo(PEecCHOHATBFHOTO UK
COCTaBJIIsIeT OJMH y4eOHBIN o1, B IEPBOM ceMecTpe 34 yaca 1 BO BTOpOM 38 4acoB.

1.2. lleau u nuiiaHupyeMble pe3yJabTAaThl 0CBOCHUS TUCUUIIIMHBI
1.2.1. Ileau u 321244 JUCHUILIMHBI
@opMHUpOBaHUE Yy 00YUAIOIIUXCS MTPEACTABICHHS O XUMUYECKON COCTaBIISAIOIIEH
€CTEeCTBEHHO-HAYUYHOW KapTUHBI MUPA KaK OCHOBBI MPUHSITHUS PEIICHUHN B )KU3HEHHBIX
Y IIPOU3BOJICTBEHHBIX CUTYAIUSX, OTBETCTBEHHOTO MOBEJICHUS B TPUPOIHOM CpeEE.
3amauyu TUCUMILTUHBI:

1) chopMupoBaTh MOHMMAHNE 3aKOHOMEPHOCTEH MPOTEKAHUS XUMHUUCCKUX
ITPOLIECCOB U SABJIEHUN B OKPYXKAIOILIEH Cpelie, LIETOCTHOM HAYYHOU KapTHUHBI
MHpa, B3aUMOCBSI3H M B3aMMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHHS COCTABIATH (POPMYIIbI HEOPIrAHUYECKUX M OPTraHUYECKHX
BEILIECTB, YPABHEHU XUMUUECKUX PEAKIIUMA, OOBSICHITH UX CMBICII,
HUHTEPIIPETUPOBATH PE3YJIbTAThl XUMUUECKUX IKCIIEPUMEHTOB,;

3) chopMupoBaTh HaBBIKK MTPOBEACHUS MPOCTCHIITUX XUMHUUESCKUX
AKCTIEPUMEHTAIIbHBIX UCCIIEAOBAHUN ¢ COOIIOIEHUEM MpaBuil 0€301aCHOTO
oOpalleHus ¢ BelIeCTBaMH U JIabOpaTOpHBIM 000PYI0OBAHUEM;

4) pa3BHUThb YMECHHS UCIIOJIb30BAaTh HH(GOPMAIINI0 XUMHUYECKOTO XapaKkTepa u3
Pa3JIMYHBIX UICTOYHHUKOB;

5) cdopmupoBaTh yMEHHUS MPOTHO3UPOBATH MOCIECACTBHUS CBOCH IEATEILHOCTH U
XUMUYECKUX TIPUPOIHBIX, OBITOBBIX M MPON3BOJICTBEHHBIX MPOIIECCOB;

6) chopmupoBaTh NOHUMAHKHE 3HAYMMOCTH JOCTIKECHHH XUMUYSCKOW HAYKH U
TEXHOJIOTUH ISl Pa3BUTHUS COIMATILHON U MTPOM3BOJICTBEHHOM cep



1.2.2. Ili1anupyemMblie pe3yJbTaThl OCBOCHHS 0011e00pa3oBaTeIbHOM IMCHUIIMHBI B cooTBeTcTBUN ¢ PI'OC CIIO n

Ha ocHoBe ®PI'OC COO

Kon u [manupyemble pe3yJIbTaThl OCBOCHUS JHCITUILINHBI
HaNMEHOBAaHHE
bopMHpyEMBIX Oo6mue JvcuunianHapHbIe
KOMIIETEHITU N
OK 01. B yacTu TPy10BOr0 BOCIIMTAHMS - BJIAJI€Th CUCTEMOM XMMHUUYECKUX 3HAHUH, KOTOpas
Bribupats - TOTOBHOCTD K TPY/y, OCO3HaHHE IIEHHOCTH | BKJIFOYACT: OCHOBOIIOJIATAOIINE TTOHATHS (XUMUUCCKUI
CITOCOOBI MacTepCcTBa, TPYI0IIO0HE; AJIEMEHT, aTOM, AJICKTPOHHAs 000JI0YKa aToMa, S-, p-,
pellleHus 3a7a4 | - TOTOBHOCTh K aKTUBHOM JI€SITEIBHOCTH d-a5ekTpoHHBIC OPOHTAIM AaTOMOB, HOH, MOJIEKYJIa,
npodeCCUOHAIb | TEXHOJOTMYECKON U COIMabHOM BAJICHTHOCTb, 3JIEKTPOOTPUIIATEILHOCTh, CTEIICHD
HOH HaMpaBJIeHHOCTH, CIIOCOOHOCTH OKHUCJICHUSI, XUMUYECKasl CBS3b, MOJIb, MOJIIPHAS Macca,
NEATEIILHOCTH MHHUITMUPOBATh, IJIAHUPOBATh U MOJISIPHBIN 00BEM, YIIIEPOAHBIN CKeleT, PYHKIMOHATbHAS
MPUMEHHUTENILHO | CAMOCTOSITENILHO BBITIOIHATH TAKYIO rpyIa, pagukai, U30MepHs, U30MEPbl, TOMOJOTUUECKUN
K pa3JIMuHbIM JIeSITCIbHOCTD; pAl, TOMOJIOTH, YTJIEBOIOPOAbI, KUCIOPOA- U
KOHTEKCTaM - HIHTEPEC K pa3InuHbIM cepam a30TCoJIepKalllle COCTMHEHUS, OMOJIOTHYECKU AKTUBHBIC

npoheCCUOHAIBHON JIEATEIbHOCTH,
OBJiaeHne yHMBEPCATbHBIMHU YUeOHBIMH
MO3HABATEJIbLHBIMHU JeHCTBUSIMMU:

a) 0a3oBbIe JJOrHYECKHE TeHCTBUA:

- CaMOCTOSITEIHHO (POPMYIUPOBATH U
aKTyaJIu3upoBaTh MpoOJIeMy, pacCMaTpUBATh
€€ BCECTOPOHHE;

- YCTaHABJIMBATh CYIIIECTBEHHBIN MTPU3HAK
WJIM OCHOBAHUSI JIJIs1 CPAaBHEHUS,
KJ1accupuKauu U 0000IICHHUS;

- ONIPEIETISATH LIeJIU JISATeIbHOCTH, 33]1aBaTh

BelecTBa (YrieBOIbl, JKUPbI, OCJIKN), MOHOMED, MOJIUMED,
CTPYKTYPHOE 3BE€HO, BBICOKOMOJICKYJISIPHBIE COCIMHECHUS,
KPUCTAJUTMYECKAS PELIETKA, TUIThl XUMHUYECKHUX PEAKIUN
(OKHCITUTETbHO-BOCCTAHOBUTEIBHBIC, K30-1
SHIO0TECPMHUYCCKHE, PEaKIIMi HOHHOTO 0OMEHa), pacTBOp,
BJICKTPOJIUTHI, HEAJICKTPOJIUTHI, JIEKTPOJTUTUICCKAS
JIUCCOLMALINS, OKUCIIUTEIb, BOCCTAHOBUTEIb, CKOPOCTh
XUMHYECKOM peaKIuu, XUMUIECKOE PAaBHOBECHE), TCOPUU U
3aKOHBI (TEOPUS XUMHUECKOTO CTPOCHHUS OPTaHMYECKUX
BemecTB A.M. byTiepoBa, Teopust JIIEKTPOIIUTHUECKON
quccoumrannu, nepuoanyecknuit 3akon .M. Mennaeneena,




napaMeTpbl U KPUTEPUU UX JOCTHKCHUS;
- BBISIBIIATh 3aKOHOMEPHOCTH U
MIPOTUBOPEUHS B paCCMaTPUBAEMBIX
SIBJICHUSX

- BHOCUTh KOPPEKTHUBBI B ACATEILHOCTb,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB
1EJISIM, OIEHUBATh PUCKH TOCIICICTBUI
JIeSITCILHOCTH,

- pa3BUBaTh KPEATUBHOE MBIIIJIEHUE TIPU
peIIeHUH )KU3HEHHBIX TTPobIeM

0) 0a3oBbIe MCCIE0BATEIbCKHE TeHCTBHUA:
- BJIQJICTh HaBBIKAaMU y4eOHO-
HCCIIEIOBATENICKOM U MPOEKTHOM
NEATEeIIbHOCTH, HABBIKAMH pa3peIIeHUs
npo0JieM;

- BBISIBJIATh IPUUUHHO-CJIC/ICTBEHHBIE CBS3U
U aKTyaJIU3upOBaTh 3a/1a4y, BbIJBUTATh
TUTIOTE3Y €€ PelIeHUs], HAaXOUTh apryMEHTHI
JUJISL JOKA3aTebCTBA CBOMX YTBEPKICHUM,
3a71aBaTh MapaMeTPhbl U KPUTEPUU PEIICHUS;
- aHAJIU3UPOBATH MTOJTYUYECHHBIE B XOJI€
pelIeHus 3aJ1a4d pe3yJibTaThl, KPUTHIECKHU
OIIEHUBATh UX JIOCTOBEPHOCTb,
MIPOTHO3UPOBATHh U3MEHEHHUE B HOBBIX
YCIOBUSIX;

- YMETh IEPEHOCUTH 3HAHUS B
MO3HABATEJbHYIO U MPAKTUYECKYI0 00J1acTU
JKH3HEICSITCIIHHOCTH;

3aKOH COXpPAaHEHUSI MaCChl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH S3bIK XUMUH, (PaKTOJIOTUIECKUE CBEICHUS O
CBOMCTBaX, COCTaBE, MOJyYECHUHU U OE30MIaCHOM
MCIIOJB30BaHNUU BaXKHEHIITUX HEOPTAHUUECKUX U
OpPTraHUYECKUX BEIIECTB B OBITY M MPAKTHIECKOU
JIEATEeIIbHOCTH YEJIOBEKA;

- YMETb BBISIBIIATh XapaKTEPHbIC MMPU3HAKU U B3aUMOCBSI3b
M3YUYEHHBIX MOHATHH, MPUMEHSITh COOTBETCTBYIOLIUE
MOHATHS TIPU ONKMCAHUU CTPOCHUS U CBOWCTB
HEOPTaHUYECKUX U OPTaHMYECKUX BEILIECTB U UX
MIPEBPAILECHU; BBISBIATh B3AUMOCBA3b XUMHUECKUX 3HAHUI
C OHATUSMU U IPEACTABICHUSIMU JPYTUX
€CTECTBEHHOHAYYHBIX MIPEAMETOB;

- YMETh UCIOJIb30BaTh HAUMEHOBAHUS XUMUUECKUX
COEIMHEHUN MEXIYHAPOJHOTO COK03a TEOPETUUECKON U
MPUKJIAIHOW XUMUU U TPUBUAIbHBIE HA3BaHUS BaXKHEUIITUX
BEILIECTB (ITWICH, alleTUJICH, TIULIepUH, (PEeHOII,
dbopmanpaerua, yKCycHasi KUCJI0Ta, TIUIUH, YyTapHbIN a3,
YIJICKUCIIBIN Ta3, aMMHaK, ralieHas u3BeCTh, HeTalIeHas
U3BECTh, MUTHEBAS CO/IA U JPYTUX), COCTABIISITH (POPMYJIbI
HEOPTaHUYECKUX U OPTaHMUYECKUX BEILIECTB, YPABHEHUS
XUMHUYECKUX PEAKIINI, OOBSICHATH UX CMBICH; TIOJITBEPKAATh
XapaKTEepHbIE XUMUYECKUE CBOKCTBA BEILIECTB
COOTBETCTBYIOIIMMU SKCIEPUMEHTAMU U 3AMHUCIMU
YPAaBHEHUM XUMUYECKHUX PEAKLINM;

- YMETh YCTaHABJIMBAaTh MIPUHAIJICKHOCTh U3YUEHHBIX
HEOPTaHUYECKUX U OPTaHMYECKUX BEILIECTB K OMPEACICHHBIM
KJIaccaM U TPYIIaM COCIMHEHUH, XapaKTepU30BaTh UX




- YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX
MPEIMETHBIX 001acTei;

- BBIJIBUTATh HOBBIC HJICH, TIPEJIAraTh
OpPUTHHATHHBIC TTOJXO/IBI ¥ PEIICHUS;

- CIIOCOOHOCTD UX UCIOJIb30BAaHUS B
ITO3HABATEJILHON U COLUAIIBHOW MPAKTUKE

COCTaB M BAXKHEWIIINE CBOKMCTBA; ONPEICIISITH BUIBI
XUMUYECKUX CBs3eH (KOBAJICHTHAs, MOHHAS, METAJJTMYECKas,
BOJIOPO/IHAS ), TUIIBl KPUCTAINTMYECKUX PELIETOK BEIIECTB;
KJIacCU(PUIMPOBATH XUMUICCKUE PEAKITNN;

- copMUpOBATH PEICTABIICHUS: O XHUMHUIECKOM
COCTAaBJIIONIEH €CTECTBEHHOHAYYHOU KapTUHBI MUpPA, POJIU
XUMUH B IO3HAHUU SIBJICHUN MTPUPO/IbI, B HOPMUPOBAHUU
MBIIUICHUS U KYJIbTYpbl IMYHOCTH, €€ (DYyHKIIMOHATIBLHOM
IPaMOTHOCTH, HEOOXOMMOM JIJIsl PEIIeHUs MPAKTUYECKUX
3aJ1a4y ¥ 9KOJIOTMYECKH 0O0OCHOBAHHOTO OTHOIIICHUS K CBOEMY
3I0POBBIO ¥ IPUPOJHOM CPEJE;

- YMETb MPOBOJIUTH PACUEThI IO XUMUYECKUM (PopMyIiaM U
YPaBHEHUSIM XUMUUYECKUX PEAKIIUMA C UCTIOJIb30BAHUEM
(bU3MYECKUX BEIMYHH, XapaKTEPU3YIOIINX BEIIECTBA C
KOJIMYECTBEHHOM CTOPOHBI: MacChl, 00beMa (HOpMaJIbHBIC
yCJIOBUSI) Ta30B, KOJIMUECTBA BEILIECTBA; UCIIOIb30BaTh
CUCTEMHbBIC XUMUUECKNE 3HAHUS JIJIs1 IPUHATHS PEIICHUN B
KOHKPETHBIX )KU3HEHHBIX CUTYaIUsAX, CBSI3aHHBIX C
BEIIIECTBAMU U UX MPUMEHEHUEM

OK 02.
Hcnonp3oBath
COBPEMEHHBIE
cpencTBa
IIOKCKA,
aHanu3a u
UHTEpHpeTaluu
uH(popMauu u
uH(OPMAIMOHH

B o0J1acTH IEHHOCTH HAYYHOT'O NMO3HAHUS:
- c(hopMUPOBAaHHOCTH MHUPOBO33PEHHSI,
COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKU U OOIIECTBEHHOMN MPAKTUKH,
OCHOBAHHOTO Ha JUAJIOTE KYJBTYD,
CIIOCOOCTBYIOIIEr0 OCO3HAHUIO CBOETO MECTa
B IOJIMKYJIBTYPHOM MUDPE;

- COBEPIICHCTBOBAHUE A3BIKOBOU U
YUTATEIIbCKOU KYJIbTYPhI KaK CPEACTBA

- YMETh IUIAHUPOBATH U BBITIOJHITH XUMUYCCKUN
AKCIIEpUMEHT (MIPEeBpaIEHUs] OPTaHUYECKUX BEIIECTB MPU
HarpeBaHuM, MOJIyYCHHUE ITUJICHA U U3YUECHHUE €ro CBOMCTB,
Ka4eCTBEHHbIC PEAKIIMM Ha aJIbJIETU/Ibl, KpaXxMaJl, YKCYCHYIO
KHUCJIOTY; JIeHaTypalys OCJIKOB P HarpeBaHUH, IIBETHBIC
peakiuu OeJIKOB; MPOBOJIUTH PEAKIIMU HOHHOTO 0OMeHa,
OTIPENIEIIATh CPEY BOJHBIX PACTBOPOB, KAUECTBEHHBIC
peakiuu Ha cyib(dar-, kapOoHAT- U XJIOPUI-aHUOHBI, HA
KaTHOH aMMOHHUSI; PEIlIaTh KCIIEPUMEHTAIbHBIC 3a]1aUH 110




BIC TEXHOJIOTHH
e
BBITTOJTHEHHSI
3a7a4
npodeccuoHanb
HOMN
JeSITeTbHOCTH

B3aUMOJICUCTBUS MEXY JIOAbMU U IO3HAHUS
MUpa;

- OCO3HAHUE LIEHHOCTU HAYYHOU
JEeATEIbHOCTH, TOTOBHOCTH OCYIIECTBIISAThH
IIPOEKTHYIO U MCCIIEIOBATEIBCKYIO
NEeATEIbHOCTh HHIUBUIYAJIbHO U B TPYIIIIE;
OBJiageHne yHMBepPCAIbHBIMHA Y4eOHBIMH
MO3HABATEJIbLHBIMH JeHCTBUSIMMU:

B) padora ¢ nuadpopmanueii:

- BJIQJICTh HABBIKAMU MTOTYYECHHUS
uHGOpMaIMU U3 UICTOYHUKOB Pa3HbBIX TUIIOB,
CaMOCTOATEIIBHO OCYIECTBIIATH IIOUCK,
aHaJIN3, CUCTEMATU3ALUI0 U HHTEPIIPETALIUIO
uH(pOpMaIKU Pa3IMYHbIX BUIOB U (hopM
IIPE/ICTABIICHHUS;

- CO3/1aBaTh TEKCTHI B pa3JIMYHBIX (popmaTax ¢
y4€TOM Ha3Hau€HUsI UHPOPMaALIUU U LEIEBOM
ayJIMTOPHUH, BBIOMPASI ONITUMAIIbHYIO (hopMy
MPEICTABIICHUS U BU3yaJIU3al1U;

- OLIEHUBAThH JIOCTOBEPHOCTD, JIETUTUMHOCTh
uH(pOpMaIK, €€ COOTBETCTBUE MPABOBBIM U
MOPAJIBHO-3THYECKUM HOpMaM;

- HCII0JIb30BATh CPENICTBA HH(POPMAILIMOHHBIX
Y KOMMYHUKAIIMOHHBIX TEXHOJIOTHIl B
pEelIEHNH KOTHUTUBHBIX, KOMMYHUKATUBHBIX
Y OpraHU3alMOHHBIX 33/1a4 C COOMIOEHUEM
TpeOOBAHUM SPrOHOMUKH, TEXHUKU
0€301aCHOCTH, TUTHCHBI,

temam "Metamibl" u "Hemeramisl'") B COOTBETCTBUU C
IpaBUIaMHi TEXHUKHU 0€30MMaCHOCTH ITPU OOPAILEHNH C
BEIIECTBAaMH U JaOOPaTOPHBIM 000PYI0BaHUEM;
MPEACTABIIATH PE3YJIbTAaThl XUMUYECKOTO SIKCIIEPUMEHTA B
dbopme 3anucH ypaBHEHUN COOTBETCTBYIONIUX PEAKITHI U
(dbopMyIHpOBaTh BHIBO/IBI HA OCHOBE 3THX PE3yJIbTATOB;

- YMETb aHaJIU3UPOBATh XUMHUECKYIO HH(GOPMAILIHIO,
MOJIy4aeMyI0 U3 Pa3HbIX HCTOYHUKOB (CPECTB MacCOBOM
uHdopmaiuu, cetb IHTepHET u Apyrue);

- BJIaJIETh OCHOBHBIMU METOJ[aAMHU HAYYHOTO TTO3HAHUS
BEIIIECTB U XUMUYECKUX SIBJICHUH (HaOII0/ICHUE, N3MEPEHUE,
DKCIIEPUMEHT, MOJICJIMPOBAHUE);

- YMETh IPOBOJIUTH PACUETHI 10 XUMUYECKUM (HOopMysiamM 1
YPABHEHUSIM XUMUYECKUX PEAKIUHI C UCIIOJIb30BAHUEM
(U3MYECKUX BEJIIMYMH, XapaKTEPU3YIOIINX BEIECTBA C
KOJINYECTBEHHOM CTOPOHBI: MacChl, 00beMa (HOpMaJIbHBIC
YCJIOBHSI) Ta30B, KOJIMYECTBA BEUIECTBA; UCIIOJIb30BATh
CUCTEMHBIC XUMUYECKUE 3HAHUS JIJIsl IPUHSATHUS PEIICHUH B
KOHKPETHBIX JKU3HCHHBIX CUTYAIIHSIX, CBI3aHHBIX C
BEILIECTBAMHU U UX MPUMEHEHUEM




pecypcocOepexeH s, MPaBOBBIX M STHYECKUX
HOpPM, HOPM HH()OPMAITHOHHOM
0e30ITacCHOCTH;

- BIIQJICTh HaBBIKAMU PACIIO3HABAHUS U
3anUThl HHGOpMaIuH, HHHOPMAITMOHHON
0€30IaCcHOCTH JINYHOCTH,

OK 04.
OddekTrBHO
B3aUMOJECHUCTBO
BaTh U paboTaTh
B KOJUIEKTUBE U
KOMaH/Ie

- TOTOBHOCTb K CAMOPA3BUTHIO,
CaMOCTOSITEJIbHOCTH M CAMOOIIPEICIICHUIO;
-OBJIaJICHUE HaBBIKAMU y4eOHO-
HCCJIE0BATEIIBCKOM, TPOCKTHON U
COILMAJIBHOM JEATEIBHOCTH;

OBJ1ajieHN e YHUBEPCAJIbHBIMHU
KOMMYHHUKATUBHBIMHU 1eHCTBUSIMH:

0) coBMecTHas J1eITeJIbHOCTD.

- IOHUMATh U UCTIOJIB30BaTh MPEUMYILECTBA
KOMaHJIHOM ¥ MHJIUBUIYaJIbHOU pabOThI;

- IPUHUMATH LIEJIA COBMECTHOMN
NEATEeIbHOCTH, OPTaHU30BHIBAThH U
KOOPJIUHUPOBATH JACHUCTBUS T10 €€
JIOCTH)KEHMIO: COCTABJISITH IJIaH JCHCTBUH,
pacupeaeisTh pojau ¢ y4eTOM MHEHUM
YYaCTHHUKOB 00CYKJaTh PE3yJIbTaThI
COBMECTHOM paboThHI;

- KOOPJIMHUPOBATH M BBITIOJIHATH PabOTy B
YCIIOBHSIX PEATbHOI0, BUPTYAJIBHOTO U
KOMOMHUPOBAHHOTO B3aUMO/ICHCTBUS;

- OCYILIECTBIIATH MTO3UTUBHOE CTPATETUUECKOE
MIOBEJICHHUE B PA3JUYHBIX CUTYaIIMSIX,

- YMETH IUIAHUPOBATH U BBITIOJHITH XUMUYECKUN
AKCTIIEPUMEHT (IIpeBpaIeHUs] OPraHUYECKUX BEIIECTB MIPU
HarpeBaHUM, MOJIyYECHHUE ITUIICHA U U3YUYECHUE €r0 CBOMCTB,
KauEeCTBEHHbBIC PEAKIIMU Ha aJbJCTU/Ibl, KpaXMall, yKCYCHYIO
KHUCIIOTY; JIeHaTypaius OEJIKOB IPU HArPEBaHUHU, [IBETHBIC
peakiuu OeJIKOB; MPOBOJUTH PEAKIIUM HOHHOTO 0OMEHa,
ONPEAENATHh CPEAY BOAHBIX PACTBOPOB, KAUECTBEHHBIC
peakiuu Ha cyib(dar-, kapOoHAT- U XJIOPUI-aHUOHBI, Ha
KaTHOH AaMMOHHS; PEIATh SKCIIEPUMEHTAIbHbBIC 33]]a4H 10
temaM "Metamiel" u "Hemeramisr") B COOTBETCTBHUH C
MpaBUJIaMHU TEXHUKHU 0€30MaCHOCTHU MTPU OOpaIEHUH C
BEILIECTBAMHU U JIA0OPATOPHBIM 000PYAOBAHUEM;
MPEJICTABIATH PE3YJIbTATHI XUMUYECKOTO SKCIIEPUMEHTA B
dhopme 3anmucu ypaBHEHUH COOTBETCTBYIOIIUX PEAKIIMM U
(bopMyTUPOBaTh BHIBOJIBI HA OCHOBE ITHX PE3YJIHTATOB




MIPOSIBJISITH TBOPUYECTBO M BOOOpaKeHUE, OBITh
WHUIIAATHBHBIM

OByaieHUe YHUBEPCAJIbLHBIMH
PeryJsiTUBHbIMU J1eiiCTBUSIMU:

T) IPUHATHE ce0s M IPYTHX JH/Iei:

- MPUHAMATHh MOTUBEI M ApTYMEHTBI JPYTHX
JFOZICH MPH aHATTN3e PE3yIbTaTOB
JeSITEIIbHOCTH;

- PU3HABATh CBOE MPABO U MPABO JIPYTUX
JIIOJICH Ha OIIMOKM;

- pa3BUBATh CIIOCOOHOCTH TOHUMATh MUP C
MO3UIIMHU JPYTOro YeJIOBEKa;

OK 07.
ConencTBoBath
COXpPaHECHUIO
OKpYy Karoleu
cpesl,
pecypcocoepex
EHUIO,
MPUMEHSTh
3HaHUs 00
U3MEHEHUU
KJIMMarta,
PUHITUTIBI
OEpEKIUBOTO
MIPOU3BOJICTRA,
b pexTuBHO
JIEMCTBOBATh B

B 001acTH 3K0J10rH14€CKOro BOCIIUTAHUS

- c(hOPMHUPOBAHHOCTH IKOJIOTHIECKOI
KYJIbTYpPbl, IOHUMAaHUE BIUSHUS COLIUAIIBHO-
AKOHOMMYECKHUX MPOIECCOB Ha COCTOSIHUE
MPUPOJHON U COLIMATBLHOM CPEIbl, 0OCOZHAHUE
rJ100aJIbHOTO XapaKTepa KOJIOTHYECKUX
npo0em;

- IUJTAHUPOBAHUE U OCYIIECTBIICHUE JICHCTBUM
B OKPY’KAIOIIEH CpeIe HA OCHOBE 3HAHMS
[I€JIEM YCTOMYMBOTO PA3BUTHS YEJIOBECUECTBA;
AKTUBHOE HEMPUSATUE JCUCTBUH,
MIPUHOCAIIUX BPE OKPYKAIOIIEH CPEE;

- YMEHHUE TPOTHO3UPOBATH HEOIArONIPUSTHbBIC
9KOJIOTUUYECKHE MOCICICTBUS
MPEANPUHUMAEMBIX JIEUCTBUN,
MPEIOTBPAIIATh UX;

- copMUPOBATh MPEIACTABICHUS: O XUMUYECKON
COCTaBJISIFOIIEN €CTECTBEHHOHAYYHOW KapTUHBI MUPA, POJIH
XUMUHU B TO3HAHUH SIBJICHUW MPUPOJIbI, B POPMUPOBAHUU
MBIIUICHUS U KYJBTYPhI JIMYHOCTH, €€ (PYHKIIMOHATLHON
IPaMOTHOCTH, HEOOXOAUMOM JJI pelIeHUs MPAKTUYECKUX
3a/1a4y ¥ 3KOJIOTHYECKH OOOCHOBAHHOT'O OTHOILIEHHUS K CBOEMY
3I0POBBIO ¥ IPUPOJHOM CPEE;

- YMeTb COOJII0IaTh MPaBUJIa IKOJIOTHIECKU
11€JIECO00Pa3HOTO MOBEACHUS B OBITY U TPYI0BOM
JIESITEJIbHOCTH B LIEJISIX COXPAHEHUs CBOETO 3I0POBbs U
OKPYKaroUIer MPUPOJHOU CPENIbL; YUUTHIBATH OITACHOCTH
BO3JCHUCTBUSI HA KUBBIE OPTaHU3MBI ONIPEIECIIEHHBIX
BEIIECTB, IOHUMAsI CMBICII MIOKA3aTelNs NpeaeIbHON
JIOITyCTUMOM KOHIEHTPAIUU
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YpE3BBIYAMHBIX | - PACIIMPEHUE OTBITA ACATEITHHOCTH
CUTYaIHsIX AKOJIOTUYECKON HANPABJICHHOCTH;
- OBJIaJICHUE HaBBIKAMH y4eOHO-
MCCIIEI0BATENBCKOM, MPOEKTHON U
COIIMAJIbHOM JICATCIHbHOCTH;
[TK2.1. -OBJIaJICHUE  YMEHHMSIMH M  HaBBIKAMU | -KJACCU(UIMPOBATH HEOPTaHUYECKUE U OPraHUYEeCKUe
ObecnieunBaTh | pa3TUYHBIX BUJIOB MO3HABATENLHOM | BEIIECTBA B COOTBETCTBUU C UX CTPOCHUEM
TEXHUYECKOE NEeSATEIbHOCTH IS U3YUYEHUSI Pa3HbIX CTOPOH | - YCTAHABIMBAThH 3aBUCUMOCTh (PU3UKO-XUMHUYECKUX CBOMCTB
o0CIy>)KMBaHUE | OKPYKAIOIIEr0 MUpa; HEOPTaHWYECKUX BEIIECTB OT CTPOCHUS aTOMOB U MOJIEKYJI, a
YCTPOMCTB - PUMEHEHHE OCHOBHBIX METOJIOB MO3HAHUS | TAKXKE TUIIA KPUCTAJUIMUECKON PEIIETKU
CUCTEM (HaOmro/IeHUs, HAYYHOTO SKCIEPUMEHTA) JIJIS | -yCTaHABJIMBAThH 3aBUCUMOCTD (DU3UKO-XMMUYECKUX CBOMCTB
CUTHAJIM3AIIMY, | U3yYCHUS PA3JIMYHBIX CTOPOH XHUMHUYECKUX | HCOPTAaHMYECKUX BEIIECTB OT CTPOCHUS aTOMOB M MOJICKYJI, a
IEHTPAIN3AIMN | OOBEKTOB W  TIPOIECCOB, C KOTOPBIMH | TAKXKE THIIA KPUCTALTMIECKON PEIIeTKA
U OJIOKMPOBKH, | BOSHUKAET HEOOXOIMMOCTh CTAJKHBATHCS B
YKEJIE3HOJIOPOXK | MpodeccuoHanbHOM cepe;
HOU
aBTOMATUKA U
TeJICMEXaHUKH;
[1IK 2.6 - OBJIQJICHUE YMEHUSIMU ONPENENsATh LU U | - YMEThb COOJII0IaTh MPaBUiIa HIKOJIOTHUECKU
BBINOIHATH 3a/layu JIeATeTLHOCTH, BBIOMpATh CPEICTBA | 11eJIECO00Pa3HOTO OBEACHHS B OBITY U TPYI0BOM
TpeGoBaHHS JUISL MX JOCTHXKEHUS Ha MPAKTHUKE; JEATENbHOCTH B LIEAX COXPAHEHUA CBOETO 3/10POBLA 1
TeXHIICCKOR - OBJIQJICHUE YMEHHUSIMU TIPOTHO3UPOBATH OKpY Karomien MPUPOTHON CPebl; YUUTHIBATH OMTACHOCTh
HEOJIaronpUsITHIC YKOJIOTHIECKUE BO3JICHCTBUSI HA KUBBIE OPTaHU3MbI OTIPEICTICHHBIX
SKCILTyaTalltit | 1o e 1eTBHSI IPSANPUHAMAEMBIX JICHCTBHU, | BELIECTB, IOHMMAsi CMBICII [IOKA3aTels IIPEeIbHOI
HKCJIC3HBIX IpEeI0TBPAIATh UX; JIOIYCTHUMOM KOHIIEHTPALIMU
A0por — WCIIOJIb30BAaHUE PA3JIMYHBIX HMCTOYHUKOB | -OIICHUBATH MOCIICIACTBUS OBITOBOM U TIPOMU3BOICTBCHHOU

1 0€e30MMacHOCTH
JBYDKEHUS,

JUISL TIOTy4YEHUsI XUMHUYECKOW HHGpOpMaIn,
YMEHHE OLEHHTh €€ JIOCTOBEPHOCTH IS

JIEATEIIbHOCTH YEJIOBEKA C MO3ULIAI DKOJIOTMYECKOM
0€30MacHOCTH
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JTOCTH)KEHUSI  XOPOIINX
npodeccruoHanbHO chepe;

pe3yIbTaTOB

B
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2. CTpyKTypa 1 coaepkaHue 001eo0pa3oBaTe/IbHOM IMCHUILIMHBI « XUMUD)

2.1 o0beM JUCHUIJIMHBI H BUbI Y4eOHOH padoThl

Bup yyeOHo# padoThI

O0BeM B yacax

O0bem 00pa3oBaTe/IbHON MPOrPaAMMBbI JUCHUIIIMHBI 72
B T.4.

OcHOBHOE coJep:KaHue 64
BT. 4.

TEOPETHIECKOE 00yUeHUE 30
MPAKTUYECKUE 3aHATUS (B T. 4. KOHTPOJIbHBIE PAaOOTHI) 24
1a00paTOpPHBIC 3aHITHUS 10
IIpo¢eccnonaIbHO-OPUEHTHPOBAHHOE CO/IEPKAHHE 5
(copepkaHue NPUKJIATHOTO MOYJIsI)

BT. 4..

TEOPETUYECKOE 00yUCHHE 2
MIPAKTUYECKNE 3aHATHS 4
IIpome:xxyTouHas aTTecTALUA 2

(mudpepeHIUPOBAHHDII 3a4€T)
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2.2 TeMATHYEeCKHMH TJIAH M COAEPKAHNE U CIIUTIIMHBI

Conep:xkanue yueOHOro marepuasa (0OCHOBHOE M IPO¢eCCHOHAIBHO-

HauMeHnoBanue . O6bem | @opmupyembie
OPHMEHTHPOBAHHOE), T1A00PATOPHBIC U IPAKTHYECKHE 3AHATHUS, IPUKJIATHOU
pa3iesoB U TeM YacoB | KOMIIETEHLMH
MOAYJIb
1 2 3 4
OcHoBHOE coep:KaHue 64
Paznen 1. OcHOBBI CTPOEHHS BelleCTBA 6
Tema 1.1. OcHOBHOE coaepxaHue 4 OK 01
Ctpoenue Teopernueckoe o0yueHnue 2
aTOMOB CoBpeMeHHass MoAEnb CTpoeHUsi atoma. CHMBOJIMYECKUN SI3bIK XUMHUU. XHUMHUYECKUU
XUMHIECKUX AIIEMEHT. DJIEKTpOHHAasl KoH(purypauus aroma. Knaccuukanuss XUMHYECKUX 3J€MEHTOB
9JICMCHTOB H (s-, p-, d-amemenTsl). BaneHTHBIC 37eKTPOHBI. BaneHTHOCTh. DIEKTpOHHAs HPUPOA 2
1pupoaa XUMHUYECKOUN CBSI3U. DIEKTPOOTPUIIATEILHOCTh. BUIbI XMMUUECKOM CBSI3U (KOBaJICHTHAs,
XMMHYECKOU WOHHAs, METAJTMYECKasl, BOJOPOAHAS) U CIIOCOOBI €€ 00pa3oBaHus
CBA3H IIpakTHyeckue 3aHATHA 2
IIpakTuueckoe 3anaTue 1 Pemenue 3amaHuii Ha HCHOJIB30BAHUE XUMHUUYECKOU
CUMBOJIMKM M Ha3BaHUM COCIMHEHUWW I10 HOMEHKJIAType MEXIyHapOAHOIO COrO3a
TEOPETUYECKOW M MNPUKIATHON XMMUU W TPUBUAIBHBIX HA3BaHUW [JI COCTABIICHUS
XUMUYECKUX (OpMYyJ JIBYXaTOMHBIX COCIUHEHUN (OKCHUIOB, CYJIb()HIIOB, THAPUIOB H 2
T.I1.) U IPYTUX HEOPTAHUUECKUX COCAMHEHUI OTIEIbHBIX KJIACCOB.
[IpakTHueckue 3aaHNsl HA YCTAHOBJICHHUE CBS3U MEXKy CTPOCHUEM aTOMOB XMMHUYECKUX
DJIEMEHTOB M TEPUOAUYECKUM H3MEHEHUEM CBOMCTB XUMHUYECKHX JJIEMEHTOB M HX
COEAMHEHUN B COOTBETCTBUH C MOJIO)KEHUEM [lepnoanueckoi CUCTEMBL.
Tema 1.2. OcHoBHOe coaep:xaHue 2 OK 01
Ilepuonnueckuii | [IpakTudyeckue 3aHATHS 2 OK 02
3aKOH M Tabiuua IIpakTnueckoe 3ansarue 2 [lepuoanyeckas cucteMa XuMH4eCKux dnemeHToB .M. 5

TLW.

MenneneeBa. Pusnueckui cMmoici [lepuoanueckoro 3akona .M. Menneneena.

14




Menneneena

3aKOHOMEPHOCTHU M3MEHEHHUS CBOMCTB XUMHYECKUX AJIEMEHTOB, 00pa3yeMbIX UMU
MPOCTHIX U CJIOKHBIX BEILIECTB B COOTBETCTBUU C MOJIOKEHHEM XUMUYECKOTO 3JIEMEHTA B
[Teproanueckoii cucreme. MUpOBO33pEHUECKOE U HayYHOE 3HaueHue lleproanueckoro
3akoHa JI.11. Menneneesa. IIpornossr JI.1. MenneneeBa. OTKpbITHE HOBBIX XUMUUYECKHUX
AJIEMEHTOB.

Pelienrie mpakTUKO-OPUEHTUPOBAHHBIX TEOPETUUECKUX 3aJaHUIN HA XapaKTepU3aluio
XUMHUYECKUX JIEMEHTOB «MeTammndyeckre / HeMeTaNIMIYeCKUe CBOMCTBA,
AIEKTPOOTPUIIATEILHOCTh XUMHUECKUX 3JIEMEHTOB B COOTBETCTBUH C UX AJIEKTPOHHBIM
CTPOEHHUEM U TOJIOKEHUEM B TIEPUOJUYECKON CUCTEME XUMHUeCcKuX 3iemeHToB J[. 1.
MemneneeBay

Paznen 2. XumMuuyeckne peakuuu 10
Tema 2.1. Tunsl | OCHOBHOE coaepKaHHue 4 OK 01
XUMHAYECKUX Teopernueckoe o0yueHune 2
peaKiuii Knaccuduxanuys v TUIIBI XUMHUYECKUX PEaKIMi C y4acTUEM HEOPTraHUYECKUX BEIECTB.
CocTtaBreHne ypaBHECHUN peaKlMi COSAUHECHUS, Pa3I0KEHHUs, 3aMEeIeHNsI, OOMEHa, B T.4.
peaKIuii TOPEeHUsI, OKUCIICHUS-BOCCTAHOBJICHUS.
YpaBHEHUSI OKUCIEHUSI-BOCCTAaHOBJIEHUS. CTeneHb OKUclieHus. OKUCIUTENb U 2
BOCCTaHOBUTENb. COCTaBICHUE U YPABHUBAHUE OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX
peakiuii MeTOA0M dJIEKTPOHHOTO OanaHca. OKUCIUTENbHO-BOCCTAHOBUTEIBLHBIC PEAKIIHH
B [IPUPOJIE, MPOU3BOACTBEHHBIX MPOIIECCAX U JKU3HEEIATEIIbHOCTH OPraHU3MOB
IIpakTHyeckune 3aHATHUSA 2
IIpakTnueckoe 3anaTe 3 KoiauyecTBeHHbIE OTHOUIEHHWS B XHUMHUU. (OCHOBHBIE
KOJIMYECTBEHHBIE 3aKOHbI B XMMHHM M PACUYEThl MO YPABHEHUSM XHUMHUYECKHX PEAKIUU.
Monb Kak equHUIIA KOJIMYeCTBa BellecTBa. MolsipHas Macca. 3aKOHbI COXPAHEHUSI MACChl 9
U Hepruu. 3akoH ABoraapo. MospHbIil 00beM ra30B. OTHOCUTETBHAS TIFIOTHOCTH Ta30B.
PacueTsl 1o ypaBHEHUSM XMMHYECKHUX DPEAKIMNA C HCIOJIH30BAHHEM MAacChl, 00bema
(HOpMaJIbHBIE YCTIOBHSI) TA30B, KOJIMUYECTBA BEIIECTBA
Tema 2.2. OcHOBHOE coJiep:KaHue 4 OK 01
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Onextponutnyec | Teopernueckoe o0yyenue 2 OK 04
Kasi qucconuanus | Teopust 3JIEKTPOJIUTHYECKON naucconranuu. HoHBI. ONEKTPONHTBI, HEIJIEKTPOIUTHI.
¥ MOHHBIN 00MeH |Peakiiuu nmonHoro oomena. CocraBiieHHUE peakiuii HOHHOTO OOMEHa IyTeM COCTaBJICHUS 2
UX TIOJHBIX W COKpPAIICHHbIX HWOHHBIX YpaBHEHUW. KHCIOTHO-OCHOBHBIE pEAKIIHH.
3agaHusl Ha COCTABJICHUE MOHHBIX PEAKIUI
JlabGopaTopHble 3aHATHSA 2
JlabopaTopHuasi 3ansitue Nel “TuIibl XUMUYECKUX peaKui” .
HccnenoBanrie TUIOB (IO COCTABY U KOJIMYECTBY MCXOHBIX U 00Pa3yIOIIUXCS BEIIECTB) 2
U IPU3HAKOB XUMUYECKUX peakiuil. [IpoBenenne peakinii HOHHOTO OOMEHa,
ONpEJICJICHUE CPEJIbl BOAHBIX PACTBOPOB. 3aIaHUsI HA COCTABJICHHE NOHHBIX PEAKIINI
KonTpoJsbHasn
CrtpoeHune BelecTBa U XUMHUECKUE PEAKITUU 2
padora 1
Pa3znea 3. CrpoeHue U CBOMCTBA HEOPIrAaHUYECKHUX BelIeCTB 16
Tema 3.1. OcHoBHOE coep:KaHue 4 OK 01
Knaccudukanus, | Teopernueckoe o0ydyenue 2 OK 02
HOMCHKIATYypa U ([Ipenmer Heopranudeckon xumun. Kinaccudukanus Heoprannueckux Bemiects. [Ipoctoie [1K2.1
CTPOCHUE U CJI0KHBbIE BemiecTBa. OCHOBHBIE KJIACCHI CIOKHBIX BEIIECTB (OKCUIbL, TUAPOKCUIBI,
HCOPTraHHUYECKUX |KUCIIOTHI, COJIN). B3auMOCBA3b HEOPraHMUECKUX BELIECTB. ArperaTHble COCTOSTHUS
BEILIECTB BemiecTBa. Kpucrammuyeckue u aMmopgHbie BemecTBa. TUIBI KPUCTATUIMYECKUX PEIIETOK 2
(aTomMHas1, MOJIEKYJISIpHAs, MIOHHASI, METAJUINYECKast ). 3aBUCUMOCTh (PU3UYECKUX CBOMCTB
BEIIECTBA OT TUIA KPUCTAINIMYECKOW PEIIETKHA. 3aBUCUMOCTh XUMUYECKON aKTUBHOCTHU
BEILIECTB OT BUJa XUMUYECKOU CBS3U U TUIA KPUCTALTNYECKON pemeTku. [IpuanHs
MHOT000pa3usi BEUIECTB
IIpakTHyeckue 3aHATHSA 2
IIpakTueckoe 3ansaTue 4 HoMeHkIaTypa HEOPraHUYECKUX BEIIECTB; HA3BaHUE
BEIIIECTBA UCXO/ISI U3 UX XUMUYECKOU (POPMYJIBI MJIM COCTABICHUE XUMUYECKOU (hOPMYJIbI 9

HCXO0J1s1 U3 Ha3BaHMs BellecTBa 1o mexayHapoaHoi (MIOITAK) win tpuBuanbHoOM
HOMEHKJIAType.
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Pemenne mpakTUdeckux 3aaHuil MO KiIacCU(DHUKAIMU, HOMEHKJIATYPE W XUMUYECKUM
dbopMynaM HEOPTaHWYECKUX BEIIECTB PA3IUYHBIX KJIACCOB (yrapHBIA Ta3, YTJICKUCIBINA
ra3, aMMUaKk, ralieHasl u3BeCTh, HEralieHasi U3BeCTh, MUThEBAs COJa U JPYTUX): Ha3bIBATh
U COCTABJIAITH (POPMYJIBI XUMHUYIECKUX BEIIECTB, OMPEACIIATh MPUHAIC)KHOCTh K KJIaccy.
Wcrounnku xumudeckoid nH(popManuu (CpencTB MaccoBoi nHpopmaru, cetb IHTepHET
u apyrue). [louck nadopmaruu no Ha3BaHUAM, UACHTU(UKATOPAM, CTPYKTYPHBIM

dbopmynam

Tema 3.2.
dusuko-
XUMHUYECKHE
CBOMCTBA
HEOPraHUYECKHUX
BEIICCTB

OcHoBHOE coJiep:KaHue

Teopernueckoe o0yuenue

Metamnel. OOmue (¢Gu3MYecKue W XHUMHUYECKHE CBOMcTBa MeTasioB. CrocoOsl
MOJY4YEHHs. 3HAYEHUE METaUIOB U HEMETAIUIOB B MPHUPOAE M IKU3HEIEATEIIBHOCTH
yelioBeka W opranu3moB. Kopposusi MeTamioB: BUABI KOPPO3WUHU, CIOCOOBI 3aIIUTHI
METaJIOB OT KOPPO3UHU

Hemeramnel. OOmue ¢u3nueckue W XHMHYSCKHE CBONCTBA HEMETAJIOB. THIIHWYHBIC
cBorictBa HeMmeTtawioB [V— VII rpynn. Knaccudukanyss 1 HOMEHKIATypa COCIUHEHUMN
HeMeTauioB. KpyroBopoThl OMOT€HHBIX 3JIEMEHTOB B IPUPOJIE

XUMUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHUUYECKUX BEUIECTB (OKCUJIOB,
TUAPOKCUIOB, KUCIIOT, COJIEH U JIp.). 3aKOHOMEPHOCTH B UBMEHEHUH CBOMCTB MPOCTHIX
BEIIECTB, BOAOPOIHBIX COCIUHEHUN, BBICHINX OKCHIOB Y TUAPOKCHUIOB

IIpakTHUyeckune 3aHATHS

IIpakTnueckoe 3ansaTue 5 CocTaBieHUE YPaBHEHUN XUMUYECKUX PEAKIUU C y4acTUEM
IPOCTBIX M CIIOXKHBIX HEOPTaHWYECKUX BEILIECTB: META/UIOB U HEMETAIUIOB, OKCHUJIOB
METaJIOB, HEMETAJIJIOB U aM(OTEPHBIX 3JIEMEHTOB; HEOPTAaHUYECKUX KUCIOT, OCHOBAHHMA
1 aM(OTEPHBIX TUIPOKCUIOB; HEOPTAHUUECKUX COJIEH, XapaKTEPU3YIOIIUX UX CBONCTBA.
Pemenrne npakTHUKO-OPUEHTUPOBAHHBIX TEOPETUUYECKUX 3aJaHUKA HA CBOMCTBA, COCTAaB,
MOJTy4Ye€HHUE U O€30IMaCHOE MCIOJIb30BAHUE BAKHEHIIIMX HEOPTaHUUYECKUX BEIIECTB B OBITY
Y MPAKTUYECKOMU JICSITETbHOCTH YEJIOBEKA

OK 01
OK 02
I1K2.1

Tema 3.3.

OcHoBHOE coaep:xaHue

OK 01
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Unentuduxamus | JlabopaTopHble 3aHATHSA 2 OK 02
Heoprannieckux |JlaboparopHas 3ansiTue Ne2 «MneHtudukanys HEOPraHUIECKUX BEIIIECTBY. OK 04
BEIIIECTB Pemienne SKCIEpUMEHTAIBHBIX 33Jad MO XUMHUYECKUM CBOMCTBAM METAUIOB U
HEMETAJUIOB, IO PACMIO3HABAHUIO U MOJYYEHUIO COCIMHEHUI METaJIIOB M1 HEMETAJLJIOB. 2
Wnentudukaims HEOpraHUYECKUX BEIIECTB C MCMOJIb30BaHUEM UX (DU3UKO-XUMUYECKUX
CBOMCTB, XapaKTepHBbIX KaueCTBEHHBIX peakiuil. KauecTBeHHbIE peakiMu Ha Cyibdart-,
KapOOHAT- Y XJIOPHI-aHUOHBI, HA KATHOH aMMOHUS
KonTtpoJsbHasn .
CBoiICTBa HEOPTaHUYECKHUX BEIIECTB 2
pabora 2
Paznean 4. CrtpoeHue U CBOMCTBA OPraHUYeCKHUX BelIeCTB 24
Tema 4.1. OcHoBHOE coep:KaHue 4 OK 01
Knaccudpukauus, | Teoperndeckoe ooyuenue 2 [TK2.1
CTPOCHHC U [TosiByieHHE M Pa3BUTHE OPraHUYECKON XMMHUU Kak Hayku. [Ipenmer oprannyeckou
HOMCHKJIATypa  |XuMuu. MecTO M 3HaUeHUE OPTaHUYECKON XUMUU B CHCTEME ECTECTBEHHBIX HAYK.
OpraHu4eckux  |XMMHYECKOE CTPOCHUE KaK IOPSAOK COCIMHEHHS aTOMOB B MOJIEKYJIE COIVIACHO HX
BEILIECTB BAICHTHOCTH. OCHOBHBIEC TOJIOKEHHUSI TEOPUU XUMHUUYECKOTO CTPOCHUS OPraHUYECKUX
coequnenun A.M. bytnepoBa. VYTrJepoIHbI CKEIET OPraHUYECKOM MOJIEKYJIBI.
3aBUCHUMOCTh CBOWMCTB BELIECTB OT XUMHYECKOIO CTPOEHHs Mojekyd. M3omepus u 2
WU30MEDBL.
[lonsitue o ¢yskuuoHansHOM rpynme. Paaukan. [lpuHuunel — knaccupukanuu
OpPraHWYECKUX  COEQUWHEHHM. MexIyHapoaHass  HOMEHKJIaTypa W IPUHLUIIBI
HOMEHKJIATypbl ~ OpraHudeckux  coenuHeHuid. [lonsitue 00  a3oTcopeprKaniux
COCIMHEHUSX, OMOJIOTMUECKU aKTHBHBIX BellecTBax (yriieBojax, Kupax, Oenkax u zp.),
BBICOKOMOJICKYJISIPHBIX COCIMHEHUSX (MOHOMEP, OJIUMED, CTPYKTYPHOE 3BEHO)
IIpakTH4yeckue 3aHATUSA 2
IIpakTnueckoe 3aHaTHe 6 HoMeHKnIaTypa OpPraHMYECKUX COEAUHEHUU OTIEIbHBIX
KJIaCCOB (HACBIIICHHbIE, HEHACHIIIEHHbIE W ApOMATHYECKHE YTJIEBOAOPOAbI, CHUPTHI, 2

(dbeHOoIIBI, abJeruIbl, KETOHBI, KapOOHOBBIE KUCIOTHI M Jip.) COCTaBJIICHHE TOJHBIX U
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COKpAILIEHHBIX CTPYKTYPHBIX (OPMYJI OpraHHYECKHUX BEIIECTB OTACIBHBIX KJIACCOB,
WCIIOIB3YS MX Ha3BaHUS 0 CHCTEMATHYECKOH M TPHBHAJILHONH HOMCHKIIATYpE (STHIICH,
alleTWIeH, TIUIEepuH, (EeHOJ, (OopMalbJCTH], YKCyCHas KHCIIOTa, TJHIHNH). Pacdersl
pOCTEHIICH (hOPMYIIBI OPraHHIECKON MOJICKYJIBI, HCXOJS M3 DJIEMEHTHOT0 cocTana (B %)

Tema 4.2.
CBoiicTBa
OpTraHUYECKUX
COEeIMHEHUN

OcHOBHOe coaepxaHue

12

Teopernueckoe o0yuenue

OU3UKO-XUMUYECKIE CBOWCTBA OPraHUYECKUX COCOUHEHHWH OTICIBHBIX KJIaCCOB
(ocobeHHOCTH KIIacCU(UKAINYA U HOMEHKJIATYpbl BHYTPH KJIacca; TOMOJIOTHUYCCKUH PsJl U
obmast dopmyna; uomepus; (puzndeckue CBONCTBA; XMMHUYECKHUE CBOMCTBA; CHOCOOBI
MOJIYYCHHUST):

— MpeJeabHbIE YTIIEBOIOPO/IbI (aKaHbl U IUKJIOAIKaHb). ['OpeHre MeTaHa Kak OJUH U3
OCHOBHBIX HMCTOYHHMKOB Te€IUIa B MPOMBIIUICHHOCTH W ObITy. CBOMCTBAa MPUPOAHBIX
YIJIEBOJOPOIOB, HAX0XKACHHUE B IPUPOJE U IPUMEHECHUE aJIKAHOB;

— HempeJenbHble (AIKEeHbI, aJKUHBI U aJIKaJUEHbl) U apOMaTHYECKHUE YTIEBOJIOPOIbI.
['openue anernieHa Kak MCTOYHHUK BBICOKOTEMIIEPATYPHOTO IUIAMEHM [UJI1 CBapKd W
PE3KH METAJLIIOB

— KHCTIOPOJCOJEPKAIME COCNUHEHUS (COUPTHI U (PEHOJIbI, KapOOHOBBIE KHCIOTHI U
GUpBl, albIeTHAbl W KETOHBI, KHUPbI, yriaeBoibl). [IpakThueckoe NpUMEHEHHE
STWJICHTJIMKOJS, ThulepuHa, ¢enona. [IpuMenenue Qopmanbpaeruna, aneraibIerua,
YKCYCHOM KHCJIOTBhI. MBljla KaK COJM BBICIINX KapOOHOBBIX KHUCIIOT. MoroIue CBONCTBA
MbLIa

—  a3oTcoJep)Kalllue  COeNMHEHHs  (aMUHBI M AMUHOKHUCIOTBI,  OEJKH).
BbICOKOMOIEKYJIIpHBIE  COEAMHEHUS! (CUHTETHYECKHME M  OMOJIOrMYECKU-aKTHBHBIE).
Monomep, monuMep, CTPYKTypHOE 3BeHO. llommmepuzanms STWieHa Kak OCHOBHOE
HaIIPaBJICHUE €TI0 UCIIOJIb30BaAHUA.

['eHeTHUECKas CBSI3b MEXKTY KJIACCAMU OPTAHUYECKUX COCIMHEHUN

IIpakTHyeckue 3aHATHSA

IIpakTuyeckoe 3ansiTue 7 CBOICTBA OPraHMYECKUX COCAMHEHHUN OTAECIBHBIX KIJIACCOB
(TpuBHANIbHAs W MEXJAYHApOJHAs HOMEHKJATypa, XUMHUYECKHE CBOMCTBA, CHOCOOBI

OK 01
OK 02
OK 04
[1K2.1
[1K2.6
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MOJTYUYEHHUS] ): TIpeJebHbIE (AJIKaHbl U IIUKIIOATKAHbI), HENPEIeIbHbIC (AJIKEHbI, AIKUHBI U
TKAJUCHBI) U ApOMATHIECKUE YTIIEBOAOPOIBI, CIIUPTHI U (PEHOJIBI, KAPOOHOBHIC KUCIOTHI
u d(hupsl, anpaAeTUABI W KETOHBI, aMHUHBI M AMHUHOKHCIOTHI, BBICOKOMOJICKYJISIPHBIC
COCIMHEHUA. 3a/JlaHusl Ha COCTABJICHUE YPABHEHUN XMMHYECKHUX PEAKIUN C ydacTHEM
OpraHUYECKUX BEHIECTB HA OCHOBAHUU UX COCTaBa U CTPOCHUS

IIpakTuueckoe 3ansaTme 8 CocraBieHue cxeM peakuuid (B TOM YHCIE TIO
MPEIJIOKEHHBIM 1IeTI0YKaM TMPEBpAIEHUH), XapaKTepU3YIOIIUX XUMUYECKHE CBOWMCTBA
OpraHUYECKUX COCIMHEHHM OTIEIbHBIX KIJIACCOB, CIOCOOBI UX MOJYYEHHUS U HAa3BaHUE
OpPraHUYECKUX COCTUHEHUN MO TPUBHAIBLHON WIM MEXIYHApPOJIHON CHCTEeMaTH4EeCKOU
HOMEHKJIaType.

Pemienne  mpakTHUKO-OPUEHTUPOBAHHBIX TEOPETHUECKUMX 3aJlaHUM  Ha  CBOMCTBA
OpPTraHUYECKUX COCTMHEHUN OTACIHHBIX KJIACCOB

JlaGopaTopHas padora

JlaGoparopHas 3ansaTue Ne 3“[IpeBpaienuss OpraHMYeCKUX BEIIECTB IPU HarpeBaHUU'".
[TonydeHue 3TUIEHAa U U3yYEHUE €r0 CBOMCTB. MoaenupoBaHUEe MOJIEKYJI U XUMHUYECKUX
IpEBpAIlCHUI Ha IPUMEPE 3TAHA, ITUJICHA, allETUIICHA U JIP.

Tema 4.3.

N nentudukarus
OpTraHUYECKUX
BEIIIECTB, UX
3Ha4YCHHUE U
MIPUMEHEHUE B
OBITOBOM U
MIPOU3BOJICTBEHH
OU NesITeIbHOCTH
YyelioBeKa

OcHoBHOE coaep:xaHue

Teopernueckoe o0yueHue

buooprannueckue coenuuenus. llpumeHeHne W OWONOTHYECKass POJIb YTIEBOJIOB.
OxucieHre yrieBoJ0B — UCTOYHUK SHEPTUU KUBBIX OpraHu3MoB. O01acTi MpuMEeHEHHUSI
amuHOKucHOT. [IpeBpaimienuss OenkoB muiu B opraHuszMe. buosnorumdeckue GyHKIUA
oenkoB. buonormyeckue ¢GyHKIMU KUPOB. Poiab opraHnueckoil XUMHH B PEIICHUU
po0JIeM MUIIEeBOM 6€301aCHOCTH

Ponb oprannueckoil XMMUM B PEIICHHHM MPOOJIEM SHEPreTUYecKoM Oe30MacHOCTH, B
pa3sBUTUH MEIULIMHBI, CO3JAHUM HOBBIX MAaTEPUAIIOB, HOBBIX HCTOYHUKOB JHEPIUU
(asIbTepHATUBHBIE UCTOUYHUKH 3HEprun). OnacHOCTh BO3ACHCTBUS HA KUBbIE OPTraHU3MBbI
OpraHMYECKUX BEIIECTB OTIEIbHBIX KIacCOB (YrJaeBOAOPOIbI, CIUPTHI, (PEHOJIBI,
XJIOPOPraHUYECKUE MPOU3BOJHBIE, AJIBAECTHUIBI U JIP.), CMBICI NOKA3aTeNsl NPENebHO

OK 01
OK 02
OK 04
[TK2.1
[1IK2.6
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HOHYCTHMOﬁ KOHICHTPAIHNN

JlaGopaTopHble 3aHATUA

JlaGopaTopuas 3anaTne Ned “Vnentudukanms opraHMuEeCKUX COSAMHEHUN OTIEIbHBIX
KJIACCOB”

Unentudukanuss OpraHMYEeCKUX COEAUHEHMH OTIENbHBIX KJIaccoB (Ha IpuMepe
aJIbICTUJIOB, KpaxMmaljla, YKCYCHOM KHCIJIOTBI, O€JIKOB M T.I.) C HCIOJb30BAaHUEM HX
(U3UKO-XMMHUYECKHUX CBOWCTB M XapaKTEpHbIX KAueCTBEHHBIX peakuuid. JleHaTypanus
Oenka mpu HarpeBaHuU. l[BeTHble peakuuu O0enkoB. BO3HMKHOBEHHE AHATUTHYECKOTO
CUI'HaJa C TOYKM 3PEHUs XUMHUYECKUX IIPOLECCOB IIPU IPOTEKAaHUM KadyeCTBEHHOMN
peaklyy, MO3BOJSIONEH HACHTU(DUIUPOBATH NPEIJIOKEHHBIE OPraHMYECKUE BEIIECTBA

Konrpoasuas CTpyKTypa U CBOMCTBa OPraHMYECKUX BEILIECTB
padora 3
Pasien 5. KnHeTn:Iecmle U TePMOAMHAMMYECKHE 32aKOHOMEPHOCTH NMPOTEKAHUS XMMHUYECKHX
peakuuii
CxopocTb OcHOBHOE coJiep:KaHue OK 01
XUMHUYCCKUX OK 02
pEaKIuu.
XUMHYECKOE
paBHOBECHE

Teopernueckoe o0yueHune

CKOpoCTh peakiluu, €€ 3aBUCUMOCTh OT Pa3IUYHbIX (haKTOPOB: MPUPOJLI Pearupyromux
BEIIECTB, KOHIIEHTPALIMM PEArupyrolyMx BEIIECTB, TEMIEPATYypbl H  IUIOIIAIU
PEaKIMOHHON TOBEPXHOCTU. TermmoBbie IPHEKTh XUMHUYECKHUX pPEakiuid. DK30- U
SHJIOTEPMUYECKUE, PEAKIIUH.

OOpaTUMOCTh peaknmii. XHMHYSCKOEC PABHOBECHE M €ro CMENICHHWE IoJ JCHCTBHEM
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pa3nuuHbIX (HaKTOPOB (KOHLIEHTpPALMS PEAreHTOB WM MPOIYKTOB PEAKIMH, JABJICHHE,
TeMIiepaTypa) JUisl CO3JaHUsl ONTUMAJbHBIX YCJIOBHM NPOTEKAHUS XUMHUYECKUX
nporeccos. [Ipunnun Jle [latense

IlpakTHyeckue 3aHATHS 2 OK 01

IIpakTuyeckoe 3ansaTHe 9 PenieHne npakTHKO-OPUEHTUPOBAHHBIX 33/IAHUM HA AHAIN3 OK 02

(aKkTOpOB, BIMAIOIIMX HA U3MEHEHHE CKOPOCTH XMMUYECKON pEaKIMu, B T.4. C NO3ULUI

HKOJIOTUYECKHU LEIECO00Pa3HOro MOBEACHUS B OBITY U TPYJIOBOM IEATEIBHOCTH B LENSIX

COXPaHEHUS CBOETO 3/I0POBbS U OKPYKAIOIIECH TPUPOTHON CPEIBI. 2

Pemenre npakTUKO-OpUEHTUPOBAHHBIX 331aHUN Ha puMeHeHue npunuumna Jle-Illarense

JUISL HAXOKJEHUSI HAMPAaBIICHUS CMEIICHUS PaBHOBECUS XUMHUYECKOW PEaKIUU U aHAJIN3

(baKTOpOB, BIMSIIONIMX Ha CMEIIEHNE XUMHUYECKOTO PABHOBECHS
Pa3pea 6. PacTBOpHBI 4
Tema 6.1. OcHOBHOE coaep:xaHue 2 OK 01
IonsTHE O Teopernueckoe o0y4deHue 2 OK 02
pacTBoOpax PactBopenue kak Quiznko-xumuueckuit mporecc. PactBopsl. CriocoObl MPUTOTOBICHUS OK 07

pactBopoB. PactBopumocTh. MaccoBas n0Ji1 pacTBOPEHHOro BemiecTtBa. CMbICa

noKasarelyis MPEeAeiabHO TONYCTUMOW KOHILIEHTPAallMM U €ro MCIOJIb30BAaHUE B OLIEHKE

HKOJIOTUYECKOI 0€30M1acCHOCTH.

[IpaBuia 3KOJOTMYECKHU 11€1€CO00PA3HOrO MOBEACHHS B OBITY U TPYIOBOM JEATEIbHOCTH 2

B LIEJSAX COXPAHEHMsI CBOETO 3J0POBbS U OKPY’KAIOIIECH MPUPOJHON CpEebl; ONACHOCTb

BO3JICMICTBUSI HA )KUBbIE OPTaHU3MbI ONPEICTICHHBIX BELIECTB.

Pemienne  mpakTHKO-OPUEHTHUPOBAHHBIX  pPACUETHBIX  3aJlaHMl  HAa  PacTBOPHI,

WCII0JIb3yeMbI€ B OBITOBOM 1 TPOU3BOJICTBEHHOU NESTEILHOCTH YEJIOBEKa
Tema 6.2. OcHoBHOe coaep:xaHue 2 OK 01
Uccnenosanne  |JlaGopaTopHbie 3aHATHS 2 OK 02
CBOUCTB JlaGopaTopnas 3anaTue Ne 5 «[IpuroToBaeHne pacTBOPOBY. ) OK 04
pacTBOpPOB [IpurotoBneHnue pacTBOPOB 3aJaHHON (MaccoBoil, %) KOHIEHTpanuu (C MPaKTUKO-
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OPUEHTUPOBAHHBIMU BOIIPOCAMU) U ONIPEACIICHUE CPEIbl BOJIHBIX PACTBOPOB.
Pemenure 3a1a4 Ha NPUTOTOBJIIEHUE PACTBOPOB

HpOq)eCCI(IOHaJ'Il)HO-Opl/IeHTI/IpOBaHﬂoe coaepkanue (couepmaﬂne NMPUKJIAAHOTO MOI[yJIH)

Pa3znea 7.

Xumus B ObITY U IPOU3BOACTBEHHOM 1eSITEJILHOCTH Y€JI0OBEKA

Xumus B ObITY U
IIPOU3BOJICTBEHH
Ol IeSATEIHOCTH
qeloBeKa

OcHOBHOe coaepxaHue

»

Teopernueckoe o0yuenue

Hogeiimue 1OCTHXKEHNST XUMAYECKON HAYKU U XUMUYECKOW TEXHOJIOTUH. Poib Xumnu B
00eCTICUeHUN 3KOJIOTUYECKOM, IHEPreTHYCCKOW W MHUIIEBOM O€30MaCHOCTH, Pa3BUTHU
MenuuuHbl. [lpaBuia momcka M aHalv3a XUMHYECKOHW HHGOpPMAlUM W3 Pa3IMYHBIX
HCTOYHUKOB (Hay4yHas ¢ y4yeOHO-Hay4yHas JUTepaTypa, CpeACTBa MacCOBOM
nHopmaruu, cetb UHTEpHET)

HpaKaneCRne 3aHATUSA

IIpakTuuyeckoe 3ansitue 10 IloMck W aHanM3 KEWCOB O NMPUMEHEHUM XHMHUYECKHX
BEILIECTB U TEXHOJIOTUH C y4eTOM Oyyniel mpoeCcCUOHAbHON EATeIbHOCTH M0 TeMaM:
BAXHEHUIIINE CTPOUTENIBHBIE MAaTEPUAIbI, KOHCTPYKIIMOHHBIE MaTEPUAIIbI, KPACKHU, CTEKIIO,
KepaMHUKa, MaTepuaibl [Js SJIEKTPOHUKH, HAHOMATEpHUANIbl, TEKCTUJIbHBIE BOJIOKHA,
WCTOYHUKU DHEPTrUd, OPraHWYeCKUEe ¥ MUHEpAIbHbIC YAOOPEHUS, JEKAPCTBEHHBIC
BEII[ECTBA, OBITOBAS XUMHUSI.

IIpakTnueckoe 3ansitue 11 3ammra: IlpencraBienue pe3ynbTaTOB PEIICHHS KEHCOB B
dbopme MUHH-TTOKIIa A C IPE3CHTAINEH

OK 01
OK 02
OK 04
OK 07
[TK2.1
[1K2.6

IIpome:xyTouHas arrecTanusd Mo AucuuIinie (1udpPepenuupoBaHubii 3a4et()

Bcero

72
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3. YcaoBus peaju3zanuy NporpaMmsl 001meo0pa3oBaTeJbHON AUCHUIITIMHBI

3.1. TpeOoBaHusi K MUHUMAJbHOMY MATEPHAJIBLHO-TEXHUYECKOMY 00eCIe4eHUI0

Jl1st peanu3anuu mporpaMMbl TUCIMUIUIMHBI TOJKHBI OBITH TPETYCMOTPEHbI
CJIeIyIolre CrelaIbHbIe MOMEIIEHUS: YIeOHbIN KaOMHET XUMHUH U/WIIA Y4eOHON
XUMHUYECKOH J1abopaTopuH.

O6opynoBanne y4eOHOro kKaduHeTa (HATJISIAHbIE TOCOOUSI): HAOOPHI
HIAPOCTEPIKHEBBIX MOJIETIEH MOJIEKYJI, MOJIETN KPUCTAIUNIMYECKHUX PELIETOK,
KOJUIEKIIUY TPOCTBIX U CIOKHBIX BEIIECTB U/WIH KOJUIEKIIMH MOJIMMEPOB; KOJUICKIIHS
TOPHBIX MOPOJ U MUHEPAJIOB, Tabnuia Menaeneesa, yaeOHble GPuiIbMbI, HU(POBHIE
o0Opa3oBaTelIbHbIE PECYPCHI.

TexHuyeckue cpeacTsa 00y4eHusi: KOMIBIOTEP C YCTPOMCTBAMHU
BOCITPOU3BEAEHUS 3BYKa, IPUHTEP, MYJIbTUMEIUA-TIPOEKTOP C SKPAHOM,
MyJIbTUMEINIHAS T0CKA, YKa3Ka-MPe3eHTep AJIsl MPE3CHTALUMI.

O6opynoBanue JsadopaTopuu U padounx MecT JJadOpPaTOpHu: MEH3YPKH,
MUTETKU-KaNEeIbHULIBI, TEPMOMETPBI, MUKPOCKOII, JTYTbl, IPEIMETHBIEC U TIOKPOBHbBIE
CTEKJIa, TUTAHILIETHI JIJISl KaleJbHbIX peakiui, pruiibTpoBaibHas Oymara, IpOMBIBAJIKH,
CTEKJISIHHbIE IPOOUPKHU, PE3UHOBBIE MPOOKH, (POHAPUKH, HAOOP PEAKTUBOB,
CTEKJISIHHBIE TTAJIOYKHU, IITATUBHI JJIs1 TPOOMPOK; MEPHBIE IIMJIMH]IPBI, BOPOHKHU
CTEKJISIHHBIE, BOPOHKHU JieiuTeNbHbIe ImnHapudeckue (50-100 mut), cTynku ¢
nectukoM, (apdhopoBbI€ YaIlIKH, MUHIETHI, GUIBTPbI OyMa)KHbIE, BaTa, MapJs,
YacOBBIE CTEKJIA, ANEKTPOITUTKH, 1a00paTOPHBIE IITATUBBI, CHUPTOBBIE TOPEIIKH,
CIIUYKH, MPUOOP AJIs MOJyYSHUS Ta30B (UK MPoOUpKa C Ta300TBOAHOM TPYOKOI),
JepKaTenu A NpoOUpPOK, CKIISTHKH JIJIsl XpaHEHUs PEaKTUBOB, Pa3/IaTOUHbIE JIOTKH;
xumudeckue crakanbl (50, 100 u 200 mi); mmaTeny; MUHIETHI; TUTeIbHBIC IITUTIIIL;
CEKYyHJIOMepHI (TaitMepsl), MepHbIe Tpooupku (Ha 10—-20 mu1) u MepHbIe KoJIOHI (25, 50,
100 u 200 mn), BoasiHas OaHs (MM TEPMOCTAT), CTEKJIIHHbIE TAJIOYKW; KOHUYECKHE
K0J10b1 11 TUTpoBaHus (50 u 100 mi1); MHAMKATOPHBIE OJIOCKU IS onipenenenus pH
Y CTaHJlapTHas UHANKATOpHAs LIKaJla; YHUBEPCAIbHbIN UHAUKATOP; NUneTku Ha 1, 10,
50 M (umu go3atopsl Ha 1, 5 u 10 mut), OIOpeTKH 111 TATPOBAHUS, METUITUHCKHE
mmpuiibl Ha 100—150 My, maGopaTopHbie W/WIN aHAIMTUYECKUE Bechl, pH-MeTphl,
CYIIUIBHBIN mKad, U ap. 1abopaTopHOe 000pyI0BaHNE.

3.2. MupopmanuoHHOEe 00ecneyeHne peaju3anu NporpaMmmabl
s peanuzanuu mporpaMMbl OMOIMOTEUHBIN (POHT 0Opa30BaTEIHHOM
OpraHu3alMK YKOMILIEKTOBAH ME€YaTHbIE U/WIIN 3J€KTPOHHbIE 00pa30BaTENbHbIE U

MH(OPMAIMOHHBIE PECYPChI, PEKOMEHIOBAaHHBIE JIJIs1 UCIIOJIb30BAHUS B
00pa30BaTeIbHOM MPOLIECCE.

24



3.2.1. IleyaTHble N31aHUA

1.Andunorenona, M. B. Xumus: yueOHUK U IPAKTUKYM TSI CPETHETO
npodeccrnonanbHOro oopazopanus / . B. Audunorenona, A. B. badkos, B.A.

[TonkoB. — 2-¢ u3x., uctp. u gon. — Mocksa: U3marensctBo FOpaiit, 2022— 291 c.

2. llleromuxuna, H. A. O6mas xumus: yaeonuk mis CI10 / H. A. Illeronuxuna,
JI. B. Munaesckas. — Cankrt-IletepOypr: Jlans, 2021 — 164 c.

3 Hukonbckuii, A. b. Xumust: YdeOHHUK U TPaKTHKYM ITPO(GeCCHOHATBHOTO
obpazoBanmsi / A. b. Hukonbckuii, A. B. CyBopoB. — 2-¢ u3.,
nepepad. u non. — Mocksa: U3narensctBo FOpaiit, 2022 — 507 c.

4 Xumus: yuyeOHUK JJi cpeiHero npodeccuonanbHoro oopazoBanus / 10. A.
Jle6enes, I'. H. danees, A. M. I'ony6es, B. H. [llanosan; mox o6melt penakuumeit I'. H.
daneeBa. — 2-¢ u3j., nepepad. u gorn. — Mocksa: U3narensctBo FOpaiit, 2022 —
431 c.

3.2.2. JlonoaHUTEIbHbIE HCTOYHUKH

1 T'abpuensn, O. C., JIsicoBa, I'. I'. Xumus: kHUra Ij1s mpenojaBaTess: y4deo.-
MeToJ1. mocobue. — M. Akanemust, 2012 - 332 c.

2. YUepnukosa H. 10., Memepskosa E. B. Permaem 3agaun mo xumun
camocTtosTeNbHO: yueOHoe mocobue / H. FO. Uepnukosa, E. B. MemepsikoBa —
Cankrt-IletepOypr: Jlansb, 2022 — 328 c.

3. PesnukoB B. A. COopHUK yIIpaKHEHU U 3a/1a4 TI0 OPTaHUYECKON XUMUU:
yduebHoe mocooue / B.A. PesaukoB — Cankr-IletepOypr: Jlans, 2021 — 226 c.

4 Kanyctmaa A. A., Xampuenko WM. T'., JImbanor B. B. OOmas wu
Heopranudeckas xumus. [Ipaktukym / A. A. Kanyctuna, U. I'. Xanpuenko, B.B.
JInb6ano — Cankt-IlerepOypr: Jlanp, 2020 — 152 c.

5.'abpuensa O.C. Xumwms: yueb. mug crya. mnpod. yded. 3aBeneHuit /
O.C.T'abpuensu, N.I'. OctpoymoB. — M., 2016.- 256 c.

6 TlNabpuensa O.C. Xumus st npodeccuid U CIENUATLHOCTEH TEXHHYECKOTO
npoduns: ydyeOHUK Uil  CTyA. YyupexaeHui cpen. npod. oOpazoBaHus /
O.C.T'abpuensu, .I'. OctpoymMoB. — 4-¢ uz., crep. — M. : U3naTensckuit HeHTp
«Axagemus», 2017 — 272 c.

3.2.3. NutepHeT-pecypcehbl

1.hvsh.ru — XypHan « XuMus B IIKOJICH .

2. https://postnauka.ru/themes/chemistry — nexiuu mo XuMuu Ha caiTe
[Toctrayka. http://gotourl.ru/4780 (http://elementy.ru/) Hayuno-momnyspHbIii
MPOEKT «DJIeMEeHThI boJbIlION HayKn» MaTeMaTHUKa, aCTPOHOMHUSI, HAYKHU O KU3HH,
Hayku o 3emie). HoBocTH Hayku, KHUTH, HAYYHO-TIOIYJISIPHBIE CTaThH, JIEKIIUH,
OHIIUKJIIOIICIUN.

3. http://gotourl.ru/4785 (http://www.hij.ru/) Caiit Hay4HO-ITOIYJISIPHOTO
JKypHaJjia «XHUMHUS U KU3HDbY.
4. http://gotourl.ru/7179 (http://chem.dist.mosolymp.ru/)
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Cucrema TUCTaHIIMOHHOTO O0yUY€eHMsl, HalpaBJIeHHAas B IEPBYIO OUYepe/Ib Ha
IIOArOTOBKY K OJIMMIIMAJaM BCEX YPOBHEU — OT LIKOJIBHBIX 10 MeXayHapOIHOM.
CailTcoepKUT OrpOMHOE KOJIMYECTBO 3aa4, CTPYNIIMPOBAHHBIX KaK IO TEMaM, TaK U
o onuMmmnuagaM. [1o BceM OCHOBHBIM pa3zjiesiaM XUMUH NPUBEIEH TEOPETUUECKUN
MaTepuall U pa3o0paHbl pELICHUs TUTIOBBIX 3a7ad.

CBOMCTBAX XMMHUYECKHUX DJIEMCHTOB.

5.http://gotourl.ru/4792 (http://periodictable.ru/) Pycckosi3abIunblii caiiT o

6.http://gotourl.ru/7180 (https://www.lektorium.tv) Hexkommepueckuii Caiit

OHJIaltH-00pa30BaHus, 00Pa30BATENbHBIX KypCOB M BUACOIEKIIHH IS ITKOJIBHUKOB,
CTYJIEHTOB M yuuTelIed. ECTh HECKOIBKO KypCOB 110 XUMHUH.

7.http:/mvww.xumuk.ru CaiiT 0 XMMHH: KJIacCHYECKHE YUCOHUKH, CIIPAaBOYHHUKH,

SHUUKJIONEINH, TOUCK OPTaHUYECKUX U HEOPTAaHUYECKUX PEAKIIMI, COCTABIECHUE
YPABHEHUM pEeaKIUu.

JAUCHUITIIMHbI

8.http://orgchemlab.com/ Caiit, mocBsImEHHBIN MPaKTUIECKOI paboTe B
nabopaTopuu

4. KOHTPOJIb M OLIEHKA Pe3yJIbTATOB OCBOEHUsI 00111€00pPa30BaTeIbHOIi

KOHTpOJIB " OLICHKA pC3YyJIbTATOB O6y‘{€HI/I$I OCYHICCTBIIACTCA IIPCIIOaBaTCIICM

B IIpOII€CCE MPOBEACHUS MPAKTUYECKUX 3aHATUI U JaOOpaTOPHBIX padoT,
TECTUPOBAHMUS, @ TAKXKE BBIMOJHEHUS O0YyYaIOIIUMUCS WHIUBUIYAJbHBIX 3aJIaHUM,
POEKTOB, HccleqoBaHui. Pe3yabTaTel 00ydeHUs! ONPEEsIoT, 4TO 00ydarouecs
JIOJKHBI 3HaTh, TOHUMATh U JIEMOHCTPUPOBATH MO 3aBEPIICHUM U3yUCHUS

JTUACIUTLIAHBL.
st dopMupoBaHusi, KOHTPOJIS U OLEHKU PE3yIbTaTOB OCBOCHUS YueOHOM

JUCUUIUIMHBI UCTIONB3YETCSl CUCTEMA OLICHOYHBIX MEPOIPUSATUHM, MPEICTABISIONIAS
co00l KOMIUIEKC Y4€OHBIX MEPOIPHUSITHIA, COTJIACOBAHHBIX C PE3YJIbTATAMHU O0yUEHUS
u chopmynupoBanHbix ¢ yaeToM @I'OC COO (nmpeamMeTHbie pe3yabTaThl 110

muctumumnae) u GI'OC CIIO0.
OK/TI T
Ne Monyas/Paznen/Tema | Pe3yabTar 00yueHust HITb! oueHqu:, X
K MepONpUATHH

OcHOBHOE coep:KaHue

Pa3zgen 1. OcHOBBI
CTPOEeHHUs BellecTBa

DopMyJHMpPOBATH
0a30BbIe MOHATHUA U
3aKOHbI XUMHH
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OK/II

Tunol oeHOYHBIX

Ne Monyas/Paznen/Tema | Pe3yabTaT 00yueHusi .
K MepOoNnpUATHH
1.1 | OK 01 |CtpoeHue aToMOB CocrtaBnsTh 1. Tect «Ctpoenue
XUMUYECKUX DJIEMEHTOB [XUMUYECKHE (POPMYIIBI |aTOMOB XUMHUYECKHIX
U TIPUPO/Ia XUMUYECKOH |COeAMHEHU B AJIEMEHTOB U MPUPOJIA
CBS3U COOTBETCTBHUH CO XUMHUYECKOU CBSZH.
CTENIEHBIO OKUCIIEHUs  |2. 3a7auu Ha COCTaBJICHUE
XUMUYECKUX XUMUYECKUX GOpMYyT
AJIIEMEHTOB, UCXOJIA U3  |IBYXaTOMHBIX
BaJICHTHOCTH U CO€JIMHEHUM (OKCHUIOB,
AIEKTPOOTPUIIATENILHOC |CYIb(UI0B, TUIPUIOB U
TH T.IL.).
3. 3agaHus Ha
UCIIOJIb30BaHUE
XUMHUYECKON CUMBOJIUKHU U
Ha3BaHUU COCIUHECHUH 110
HOMEHKJIAType
MEXIYHApOJIHOIO COH03a
TEOPETUUECKOUN U
MPUKIATHON XUMUU U
TPUBUAJILHBIX HA3BaHUI
JUISl COCTaBIICHUS
XUMHUYECKUX (POpMYIT
JIBYXaTOMHBIX
COeIMHEHU (OKCHUJIOB,
cyJb(GUI0B, TUAPUIOB U
T.I.) U JPYTUX
HEOPTaHUYECKUX
COEMHEHUN OTIEIbHBIX
KJIACCOB
1.2 | OK 01 |ITepuoandaeckuii 3akoH | XapaKTepu30BaTh 1. Tect «Mertamnuueckue /
OK 02 |u Tabmuua .M. XUMHUYECKUE AJIEMEHThl |HEMETAINTNYECKUE
MenneneeBa B COOTBETCTBUU C UX  [CBOMCTBA,

MOJIO’)KECHUEM B
MEPUOINIECKOMN
CHCTEME XUMHUYECKHUX
anemenTtoB [[.1.
MenneneeBa

BJIEKTPOOTPHULIATEIILHOCTh
Y CPOJICTBO K DJICKTPOHY
XUMHUYECKHUX IJIEMEHTOB B
COOTBETCTBUE C X
3JIEKTPOHHBIM CTPOCHUEM
1 TIOJIOKECHHUEM B
IIEPUOIUYECKON CUCTEME
XUMHUYECKUX AJIEMEHTOB
JI.. MeHnpaeneeBay.

2. IIpakTruueckue 3a1anus
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OK/II

Monyas/Pa3znen/Tema

PesyabTat 00y4yeHus

Tunsl oLIeHOYHBIX
MepONPUATHH

Ha YCTaHOBJICHHUE CBSI3U
MEK]ly CTPOCHHUEM aTOMOB
XUMHUYECKHUX AJIEMEHTOB U
MEPUOIUIYECKUM
W3MEHEHHEM CBOMCTB
XUMHUYECKHUX AJIEMEHTOB U
WX COeIUHEHUHN B
COOTBETCTBHH C
MOJIOKEHUEM
ITeproanyeckoii cucreme.
3. IIpakTuko-
OPHEHTUPOBAHHBIC
TEOPETHUYCCKHUE 3aJaHUS
Ha XapaKTepu3aluio
XAMHYCCKHUX DJICMECHTOB:
«Metannuueckue /
HEMETaJUINYECKUE
CBOICTBA,
3JIEKTPOOTPULIATETILHOCTh
1 CPOJICTBO K AJIEKTPOHY
XHMHUYECKHX IJICMEHTOB B
COOTBETCTBHE C UX
AIIEKTPOHHBIM CTPOCHUEM
1 TOJIOKCHHUEM B
MEPUOANYECKON CUCTEME
XAMHYCCKHUX DJICMCHTOB
.. MenaeneeBay

Paznean 2.
XuMHYeCKHE peaKkiuu

Xapakrepu3oBaTh
TUNBI XUMHUYECKUX
peakuuii

KounrpouabHas padora
«CTpoeHue BeuecTsa u
XHMHUYeCKHe PeaKuum)

2.1

OK 01
OK 04

Tumer XuMHUYeCKUX
peakiui

CocTraBnsaTe peakin
COCIUHCHUS,
pa3lIoKeHus, OOMEeHa,
3aMeIeHUs,
OKHCJIUTEIILHO-
BOCCTAHOBUTEJILHBIC
peaKIuu

1. 3agaun Ha cocTaBieHUE
YPaBHEHUN pEaKIU:

— COCJIMHEHUS,
3aMeIleHUs, Pa3I0KEHUS,
oOMeHa;

— OKHMCJIUTEIILHO-
BOCCTAHOBHUTEJIHHBIX
peakuuii ¢
HCIIOJIb30BAHUEM METO/a
AJIEKTPOHHOTO OajaHca.
2. 3apa4u Ha pacyer
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OK/II

Monyas/Pa3znen/Tema

PesyabTat 00y4yeHus

Tunsl oLIeHOYHBIX
MepONPUATHH

MaccChl BEIIECTBA WU
o0béMa

ra3oB M0 U3BECTHOMY
KOJIMYECTBY BEIIECTBA,
Macce Wik 00bEMY OJHOTO
U3 YYacCTBYIOIIHUX B
peaKkiiy BEIECTB;
pacyEThI

Macchl (00bEMa,
KOJINYECTBA BEIECTBA)
MPOJAYKTOB PEaKIINH, €CIIH
OJIHO U3 BEIIECTB UMEET
IPUMECHU

2.2

DNEKTPOIUTHYECKAS
JIACCOIIMAINS U MOHHEBIN
oOMeH

CocTaBisaTh ypaBHEHUS
XUMHYECKHUX PeaKInu
MOHHOTO OOMEHa ¢
y4acTHEM
HEOPTraHUYECKUX
BEILIECTB

1. 3amanus HA
COCTaBJICHUE
MOJIEKYJISIPHBIX U UOHHBIX
PEAKIHI C y4acTUEM
KHCJIOT, OCHOBaHUM U
COJIEH, YCTAHOBJICHUE
M3MEHEHHUS KUCIOTHOCTHU
cpenbl

2. JJabopaTopHas pabota
"TUIB XUMUYECKUX
peakiui"

Paznen 3. CtpoeHue u
CBOIICTBA
HeOpraHu4ecKHux
BellecTB

HUccaenoBarb
CTpOEHHE U CBOMCTBA
HEOpPraHu4YeCKuX
BeIleCTB

Konrpoabnas padora
«CBoiicTBa
HEOPraHMYeCKHX
BelIeCTB»
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OK/II

Monyas/Pa3znen/Tema

PesyabTat 00y4yeHus

Tunol oeHOYHBIX
MepONPUATHH

3.1

OK 01
I1K2.1

Kiaccudukanms,
HOMEHKJIaTypa U
CTpOCHHUE
HEOPTraHUYICCKUX
BEIIECTB

Knaccudpunuposars
HEOPTaHUYECKUE
BEIIICCTBA B
COOTBETCTBHH C UX
CTPOCHHEM

1. Tect «Homenknatypa u
Ha3BaHUE
HEOPTraHUYECKUX BEUIECTB
UCXO/JIS U3 UX XUMHUYECKOU
dhopMyIIBl WU
COCTaBJICHHE XUMUYECKON
bopMyIBl UCXOS U3
Ha3BaHUs BEILIECTBA IO
MEXIYHApOIHON WU
TPUBUAIIBHOMN
HOMEHKJIAType».

2. 3a1a4u Ha pacyeT
MacCOBOM 101U (Macchl)
XUMHYECKOTO AJIEMEHTA
(coenvHeHUs1) B MOJIEKYJIE
(cmecn).

3. IlpakTueckue 3a1anus
1o KJjaccuduKaimm,
HOMEHKJIAaType U
XUMUYECKUM (hopmyiam
HEOPTaHUYECKUX BEIIECTB
Pa3JIMYHBIX KIJIACCOB.

4. IlpakTueckue 3a1aHus
Ha ompejesieHue
XUMHUYECKON aKTUBHOCTH
BEIIIECTB B 3aBUCUMOCTH
BHJIa XUMHUYECKOMN CBSI3U U
THTA KPUCTAJUTMYECKON
peleTKn

3.2

OK 01
OK 02
[1K2.1

Du3nKo-XUMHUYECKHUE
CBOMCTBA
HEOPraHUYECKUX
BCIIECCTB

YcranaBnuBaTh
3aBUCUMOCTH (PU3HKO-
XUMHYECKUX CBOMCTB
HEOPTaHUYECKUX
BEIIECTB OT CTPOECHUS
aTOMOB U MOJIEKYJI, a
TaKKe TUIIA
KPUCTAIUINYECKOU
pelIeTKH

1. Tect «OcobGeHHOCTH
XAMHUYECKUX CBOMCTB
OKCHJOB, KUCJIOT,
OCHOBaHHM, aM(POTEPHBIX
TUIPOKCUAOB U COJIEW.
2. 3amanusa Ha
COCTaBJICHUE YPABHEHUM
XUMHUYECKUX PEAKIUH C
Y4aCTHEM MPOCTHIX U
CII0>KHBIX
HEOPTaHUYECKHUX BEIIECTB:
OKCHJIOB METAJJIOB,
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OK/II

Monyas/Pa3znen/Tema

PesyabTat 00y4yeHus

Tunsl oLIeHOYHBIX
MepONPUATHH

HEMETAJIOB U
aM(OTEPHBIX DJIEMECHTOB;
HEOPTaHUYECKUX KUCIIOT,
OCHOBAaHMM U aM(OTEPHBIX
TUAPOKCHUIOB,
HEOPTaHUYECKHUX COJIEH,
XapaKTEepU3YyOIIUX UX
CBOMCTBA U CIIOCOOBI
MTOJTYYECHHS.

3. IIpakTuko-
OPUCHTUPOBAHHBIE
TEOPETUYECKUE 3aJIaHUs
Ha CBOMCTBA U MOJyYEHUE
HEOPTaHUYECKUX BEIIECTB

3.3

OK 01
OK 02
OK 04

Nnenatudukarus
HEOPraHUYEeCKHUX
BEIIECCTB

HUccnenosats
Ka4eCTBEHHBIC PEAKIINHU
HEOPraHUYECKHUX
BCIIIECTB

1. ITpakTuko-
OPHECHTUPOBAHHEIC
3aJ1aHHUs 0 COCTABJICHHUIO
XUMHUYECKUX PEAKIUH C
y4acTHEM
HEOPTaHUYECKUX BEIIECTB,
HCITOJIB3YEMBIX JUIS UX
UJIeHTH(PUKAITIH.
2.JlaBoparopHnast pabora:
“Unentudukarus
HEOPTaHUIECKUX
BEIIECTB”’

Pa3zpnen 4. Ctpoenne u
CBOIICTBA
OPraHu4YecKnx
BellecTB

HUccaenoBars
CTPOCHHE U CBOMCTBA
OpPraHuYecKuX
BelIeCTB

Konrpoabnas padora
«CTpoeHue U CBOMCTBA
OPraHN4YecKMX BellecTB)

4.1

OK 01
I1K2.1
I1K2.6

Knaccuduxanus,
CTpPOCHHUE U
HOMEHKJIaTypa
OpraHUYECKUX BEIICCTB

Knaccuduimposarts
OpraHUYEeCKHe
BEIIIECTBA B
COOTBETCTBHUH C UX
CTPOEHUEM

1. 3aganus Ha
COCTaBJICHHE Ha3BaHUU
OpTraHUYECKUX
COCIMHECHUI 1O
TPUBUAIIBHON WU
MEXKIYHAPOIHOU
CHUCTEMATHYCCKOM
HOMEHKJIaType.

2. 3amaHus Ha
COCTaBJICHHUE TIOJIHBIX U
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OK/II

Monyas/Pa3znen/Tema

PesyabTat 00y4yeHus

Tunol oeHOYHBIX
MepONPUATHH

COKpaIIEHHBIX
CTPYKTYPHBIX (OpMyII
OpraHNYECKUX BEIIECTB
OTJIEJIbHBIX KJIACCOB.

3. 3amaun Ha ompeEICHUE
npocTeiiel GopMyIibl
OpraHUYeCKON MOJIEKYJIbI,
UCXO/JIS U3 DJIEMEHTHOTO
coctaBa (B %)

4.2

OK 01
OK 02
OK 04
I1K2.1
I1K2.6

CsBoiicTBa
OpraHUYECKUX
COEIMHEHUN

YcranaBiauBaTh
3aBHCUMOCTH (hU3UKO-
XHMHYECKHX CBOMCTB
HEOPraHUYECKHUX
BEIIECTB OT CTPOCHUS
aTOMOB U MOJIEKYJI, a
TaK)Ke THIIa
KPUCTAIUIMYECKON
peleTKn

1. 3ananus na
COCTaBJICHUE YPAaBHCHUI
XUMHUYECKUX PEAKIUH C
y4aCTUEM OPTaHUYECKUX
BEIIIECTB HA OCHOBAHUM HX
COCTaBa U CTPOCHHS.

2. 3amanusa Ha
COCTaBJIEHUE YPABHEHHM
XUMHYECKUX PEAKIINM,
WJUTFOCTPUPYOLIUX
XUMHUYECKUE CBOMCTBA C
YYETOM MEXaHU3MOB
MPOTEKAHUS JAHHBIX
pEAKIM U TEHETUYECKOU
CBSI3U OPTaHUYECKUX
BEILIECTB Pa3HbBIX KJIACCOB.
3. PacuerHpie 3amaun 1o
YPABHEHUSIM PEAKIUN C
y4acTHUEM OPTaHUYECKUX
BEIIECTB.

4. JJabopaTtopHas paboTa
“IIpeBpareHus
OpTraHUYECKHUX BEIECTB
MIpU HarpeBaHUU"

4.3

OK 01
OK 02
OK 04

W nentndukarus
OpTraHUYECKUX BEIECTB,
MX 3HAYCHHUE U
MpUMEHEHNE B OBITOBOM
Y POU3BOJICTBEHHOU
NeSTeTLHOCTH YEJI0BEKa

Hccnenosath
Ka4y€CTBEHHBIC PEAKIIUU
OPraHUYECKUX
COCIMHEHUH OTACIILHBIX
KJIaCCOB

1.ITpakTuko-
OPHUEHTUPOBAHHBIC
3aJ]JaHUS 10 COCTABJICHUIO
XUMHYECKUX PEAKIUU C
y4acTHEM OPTaHUYECKUX
BEIIECTB, B T.4.
HCITOJIB3yEeMBIX JIJIS UX
UJICHTU(PUKAIIUU B OBITY U
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OK/II

Tunol oeHOYHBIX

Ne Monyas/Paznen/Tema | Pe3yabTaT 00yueHusi .

K MepOoNnpUATHH
MIPOMBIIILICHHOCTH.
2.JlaboparopHnast pabora:
“Unentudukarus
OpraHUYeCKuX
COEIMHEHUI OTACIIbHBIX
KJIACCOB”

3) Paspea S. Xapakrepu3oBaTh
Kunernueckue u BJIMSIHUE PA3JIUYHBIX
TepMOAUHAMHUYEeCKHe |(PaKTOpPOB Ha
3aKOHOMEPHOCTH paBHOBecHE M
NPOTEKAHUS CKOPOCTh XUMHYE€CKHX
XMMHUYECKHUX PeaKIuil |peakuuit
5 | OK 01 |CkopocTh XUMHUECKUX |XapaKTepru30BaTh IIpakTuko-
OK 02 |peakuuii. XUMUYECKOE |BIUSHUE KOHUEHTPALUH |OPUECHTUPOBAHHBIE
paBHOBeECHE pearupyromux BEMIECTB [TEOPETUUECKUE 3aJaHuUs
U TEMIIEPATyphl HA Ha aHaiu3 (haKTOpOB,
CKOPOCTh XMMUYECKUX |BJIUSIONIMX HA U3BMEHEHUE
peakuuin CKOPOCTH XUMUYECKOU
XapakTepu3oBaTh peakiuu. [IpakTuko-
BIIMSTHUE U3MEHEHUSI OPUCHTUPOBAHHBIE
KOHIIEHTpaluu 3a/1aHUs1 HA IPUMEHEHUE
BEIIECTB, pEAKIUU npuHiuna Jle-Illarense
Cpelbl U TEMIIEPATYPHI  |IJIs1 HAXOXKICHHS
Ha CMEIICHUE HaIpaBJICHUS] CMEILICHUS
XUMHYECKOTO PAaBHOBECHUS XUMHYECKOMN
paBHOBECHS pEaKIMu U aHaJu3
(haKkTOpOB, BIUSIONINX HA
CMENIEHNE XUMHYECKOTO
paBHOBECHUS
6 UccaenoBarh
Pasaen 6. PacrBophi HCTHHHBbIE PACTBOPHI €
3aJJaHHBIMHU
XapaKTepUCTUKAMH
6.1 | OK 01 (ITousatue o pactBopax |Paznuuath uctunusie |1. 3agaum Ha
OK 02 pPacTBOPbI MPUTOTOBJICHHE
pacTBOpOB.

2. IlpakTuko-
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OK/II

Tunsl oLIeHOYHBIX

Ne Monyas/Paznen/Tema | Pe3yabTaT 00yueHusi .

K MepOoNnpUATHH
OPHEHTUPOBAHHEIC
pacyeTHbBIC 3a/IlaHUs Ha
JTUCTICPCHBIC CHCTEMBI,
HCIIOJIb3yEeMbI€ B OBITOBOM
1 TIPOU3BOJICTBEHHOMN
NeSITEILHOCTH YeJIOBEKa

6.2 | OK 01 |MccnenoBanue cBorictB (McciaenoBats pusuko- |JlaboparopHas paborta
OK 04 |pacTBOpOB xuMuueckue cBorictBa |“IIpuroroBieHue
HWCTUHHBIX PAaCTBOPOB  |pacTBOpPOB”
Il | IpodeccnoHaILHO-OPUEHTHPOBAHHOE cOolep:KaHue (Copdep:KaHHue MPUKJIATHOTO
MOIYJIs1)

7 Pa3gen 7. OueHnuBarthb 3amura Keiica (¢ yueTom
Xumus B ObITY U NnocJjaeACTBHUS ObITOBOM |Oyay1ue
NPOu3BOACTBEHHOI U MPOM3BOJACTBEHHOI |MPodeccHoHATbLHOM
AeATEJIbHOCTH NeATEIbHOCTH nesITeJIbHOCTH)
yeJIoBeKa YeJIOBEKA ¢ MO3HIMI

IKOJIOTHIEeCKOM

0e30acCHOCTH
OK 01 |Xumus B ObITY U OnennBaTth Keiic (c yueroMm Oymyiei
OK 02 |Tpor3BOJACTBEHHOM MOCJICACTBUS OBITOBOHM |MpoheCCHOHAIBHOM
OK 04 |1€ATEIBHOCTH YEII0BEKA (M TIPOU3BOJICTBEHHON | I€ATETLHOCTH)
OK 07 JEATENbHOCTH YeNoBeKa Bo§M0>KHLIe TEMBI

C TIO3ULINH KCHCOB:
1K AKOJIOTHUECKOM 1. ITorerienue kumara u
2.1 0€301acHOCTH BBICBOOO’KIEHHE TAa30BBIX
IIK TUJIPATOB CO JIHA OKEaHa.
2.6 2. Byayiue matepualibl

JUTSL aBHa-, MAIIMHO- U
MPUOOPOCTPOCHUSI.

3. HoBble MaTepuabl A1
COJIHEUHBIX OaTapei.

4. JIekapcTBa Ha OCHOBE
PaCTUTEIIbHBIX
IperapaToB
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