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PaGouas nporpamma yueOnoi aucuumuivasl BJ1.04. Xumus paspadorana Ha
OCHOBE TpeboBaHuil DenepaibHOTO TOCYJAPCTBEHHOTO 00pa30BaTEIbLHOTO CTaHAAPTA
cpeaHero oomiero oopasoanus no crnenuanbHocTH 23.02.08. CTpouTEIbCTBO
’KeJIe3HBIX JIOPOT, MMYTh U NyTeBoe X03sicTBO.(0a30Bas MOJTOTOBKA),
yTBEpKIAeHHOr0 npruka3zoM Munucrepctsa [Ipocsemenus PO ot 12.08.2022 Ne 732,
NPEABABISIEMBIX K CTPYKTYPE, COJEPKAHUIO U pe3yJIbTaTaM OCBOEHUS y4eOHOM
JUCUUIUIMHBI « XUMUS» U IPUMEPHOI pabouei mporpaMMel 0011eo0pa3oBaTeIbHOM
JUCHUTUIMHBL « XUMUS» I MPOPECCUOHAIBHBIX 00pa30BaTENbHBIX OpraHU3alui
yTBepxkaeHHor Muctutyrom Passutus [Ipodeccuonansnoro O6pazoBanus ot 30
HOs10ps 2022 roxa.

Pa3paboTuuk nmporpamMmbI:
JIsicora C.B., npenonaBatens Kanyxckoro ¢unuana TI'VIIC

Peuenzenmer:

Yynpynos P.B. npenonaBatens Kamyxckoro punuana [ITYIIC

Dedoposa O.H., 3aB. metoguueckum otaenom 'AIIOY KO «Kamyxckuit 6a30Bblit
MEIUIUTHCKUU KOJIJIEIDKY
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1 O0mas xapakTepucTuKa padoueii nporpaMmal
1.1 MecTO TUCHHUIUINHBI B CTPYKTYpPe OCHOBHOI NPo(ecCUuoOHAIbHOI
o0pa3oBaTeJIbHOI POrPaMMBbI

Oob1eoOpa3oBaTenbHas AUCHUILTHHA « XUMUS) U3ydaeTcs Ha 6a30BOM ypOBHE B
00pa30BaTEeIbHOM LIUMKJIE Y4EOHOTO TIaHa OCHOBHOM Mpo(deccroHaIbHOIM
oOpa3oBaTensHOM mporpaMmbl crieruaibHocTei: 23.02.08.

Tpya0eMKOCTh TUCIUILIMHBI BKIIFOYAET « XUMUsD» COCTABIAET 72 yaca, U3
KOTOpbIX 64 yaca 0a30BbIil MOJIyJIb COCTOSIIIMI U3 6 pa3eioB U § YaCOB MPHUKJIIATHOM
MOJYJIb COCTOSAIMHI U3 | pa3jena, BKIFOYAOMIMI MPAKTUKO - OPUEHTHPOBAHHOE
COJIEp’KaHNE KOHKPETHOW CIIEIIUaTbHOCTH.

[IpukinagHoit MOTYJIb BKIIOYAET OJUH paszzein. Pasaen 7» Xumus B ObITYy U
MIPOU3BOJICTBEHHOM AESATEIbHOCTH YEIOBEKA» PEan3yeTcs Al CIeUaIbHOCTEN
08.02.10 na maTepualie KEMCOB, CBSI3aHHBIX C HKOJOTHYECKOI 6€30MacHOCThIO U
OILICHKOW MOCJeACTBUIM OBITOBOM U MPOU3BOJCTBEHHOM JESITEIILHOCTH, IO OTPACIISIM
Oyayuieil npodeccuoHaNIbHOM 1EeATEIbHOCTH 00yUYaOIUXCS.

[Tepuoa 0oOyueHus ¢ y4eToM JOTUKH (POPMUPOBAHUS MPEIMETHBIX PE3YIbTATOB,
o01IUX U MPOPECCUOHATIBHBIX KOMITIETEHIIUN, MEKIIPEIMETHBIX CBSI3€U C IPyTUMHU
JUCHUILUIMHAMU 00111€00pa30BaTeIbHOTO U 00111eTpo(heCCHOHAIBLHOTO UK
COCTAaBJISIET OAMH YY€OHBIN roJl, B IepBOM cemecTpe 32 yaca u Bo BTopoM 40 yacos.

1.2. lleau 1 nu1aHUpyeMble Pe3yJbTAaThl 0CBOCHUS AMCUHUILIMHBI
1.2.1. Heau u 3a1a4u AMCHUTLIAHBI
dopmupoBanue y 00yJaromuxcs MpeICTaBICHUS 0 XUMUYECKOW COCTaBIISIONICH
€CTECTBEHHO-HAYUYHOW KapTUHBI MUPA KaK OCHOBBI PUHSTHUS PEIIEHUHN B )KU3HEHHBIX
Y TIPOU3BOJICTBEHHBIX CUTYAIUSX, OTBETCTBEHHOTO MOBECHUS B TPUPOIHOM CpeE.
3amaun TUCUMILTUHBI:

1) chopmMupoBaTh MOHMMAHNE 3aKOHOMEPHOCTEH MPOTEKAHUS XUMHUUCCKUX
ITPOLIECCOB U SABJIEHUN B OKPYXKAIOLLEH Cpelie, LIETOCTHOM HAYYHOU KapTHUHBI
MHpa, B3aUMOCBSI3HU U B3aMMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2) Ppa3BUTb YMEHHUS COCTABJIATH (OPMYJIbI HEOPraHUYECKUX U OPraHUIeCKUX
BEIIIECTB, YPABHEHUN XUMUUECKUX PEAKIIUM, OOBSICHITh UX CMBICII,
HHTEPIIPETUPOBATH PE3YJIbTAThl XUMUUECKUX IKCIIEPUMEHTOB,;

3) chopMupoBaTh HaBBIKU MTPOBEACHUS MPOCTCHIITUX XUMHUUESCKUX
AKCTIEPUMEHTATILHBIX UCCIIEAOBAHUN ¢ COOIIOIEHHEM MpaBui 0€301aCHOTO
oOpallieHusl ¢ BEIIECTBAMH U JIaOOpaTOPHBIM 000PYI0BAHUEM;

4) pa3BUTh YMEHHUs UCIOJIb30BaTh HH(MOPMAIIHIO XUMUYIECKOTO XapaKkTepa 13
Pa3JIMYHBIX UICTOYHUKOB;

5) cdopmupoBaTh yMEHHUS MPOTHO3UPOBATH MOCICACTBHUS CBOCH IEATEILHOCTH U
XUMUYECKUX TIPUPOTHBIX, OBITOBBIX M MPON3BOICTBEHHBIX MPOIIECCOB;

6) chopmupoBaTh NOHUMAHKE 3HAYMMOCTH JOCTIKECHHH XMMUYECKON HAYKU
TEXHOJIOTUH ISl Pa3BUTHUS COIMATILHON U IMTPOM3BOJICTBEHHOM cep



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

Ha ocaose ®I'OC COO

Kon u [Inanupyemble pe3yJbTaThl OCBOCHUS THUCIUIIINHBI
HanMMCHOBAHHE
bopMHpyEMBIX Oo6mue JlucunurimHapHbie
KOMIIETEHITU N
OK 01. B yacTu Tpy10BOro BOCIIUTAHMS: - BJIAJI€Th CUCTEMOM XMMHUUYECKUX 3HAHUH, KOTOpas
Bribupats - TOTOBHOCTD K TPY/y, OCO3HaHHE IIEHHOCTH | BKJIFOYACT: OCHOBOIIOJIATAOIINE TTOHATHS (XUMUUCCKUI
CITOCOOBI MacTepCTBa, TPYI0IIO0HE; AJIEMEHT, aTOM, AJICKTPOHHAs 000JI0YKa aToMa, S-, p-,
peueHus 3a71a4 | - TOTOBHOCTh K AKTUBHOM JIESITEIIbHOCTH d-a5ekTpoHHBIC OPOHTAIM AaTOMOB, HOH, MOJIEKYJIa,
npodeCCUOHAb | TEXHOJIOTMYECKON U COIMaIbHOM BAJICHTHOCTb, 3JIEKTPOOTPULIATEIIbLHOCTh, CTETIEHb
HOH HaMpaBJIeHHOCTH, CIIOCOOHOCTH OKHCJIEHUSI, XUMUYECKas CBA3b, MOJIb, MOJISIPHASA Macca,
IEITEIbHOCTHU WHULIMUPOBATh, INIAHUPOBATH U MOJISIPHBIN 00BEM, YIIIEPOAHBIN CKeleT, PYHKIMOHATbHAS
MIPUMEHUTEIIBHO | CAMOCTOSITEIIBHO BBIITOJIHATH TAKYHO rpynna, pagukai, U30MEpUsi, U30MEPbI, TOMOJIOTUYECKUN
K pa3JIUYHbIM JICATEIILHOCTD; pAl, TOMOJIOTH, YTJIEBOIOPOAbI, KUCIOPOA- U
KOHTEKCTaM - HIHTEPEC K pa3InuHbIM cepam a30TCoJIepKalllle COCTMHEHUS, OMOJIOTHYECKU AKTUBHBIC

npoheCCUOHAIBHON JIEATEIbHOCTH,
OBJiaeHne yHMBEPCATbHBIMHU YUeOHBIMH
MO3HABATEJIbLHBIMHU JeHCTBUSIMMU:

a) 0a3oBbIe JIOrHYECKHE JeHCTBHUSA:

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

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

- ONIPEIETISATH LIeJIU JISATeIbHOCTH, 33]1aBaTh

BelecTBa (YriaeBOIbl, JKUPbI, OCJIKN), MOHOMED, MOJIUMED,
CTPYKTYPHOE 3B€HO, BEHICOKOMOJICKYJISIPHBIEC COCTMHEHUS,
KpUCTaJITNUeCKas pelieTKa, TUIbl XUMUUYECKUX PEAKIIHI
(OKHCITUTETbHO-BOCCTAHOBUTEIBHBIC, K30-1
HHAOTEPMUYECKUE, PEAKIIMA HOHHOTO 0OMEHa), pacTBOD,
AJIEKTPOJIUTBI, HEANEKTPOIUTHI, FJIEKTPOJIUTHIECKAS
JIUCCOITMAIINS, OKUCIUTEb, BOCCTAHOBUTEIb, CKOPOCTh
XUMHYECKOM peaKIuu, XUMUIECKOE PAaBHOBECHE), TCOPUU U
3aKOHBI (TEOPUS XUMHUECKOTO CTPOCHHUS OPTaHMYECKUX
BemecTB A.M. byTiepoBa, Teopust JIIEKTPOIIUTHUECKON
quccouranuu, nepuoanyecknuit 3akod .M. Menneneena,




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
pelIeHUH )KU3HEHHBIX TTPo0JIeM

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], HAaXOIUTh 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
JICSITCIIbHOCTH YEJIOBEKA;

- YMETh BBISIBIIATh XapaKTEPHbIC MPU3HAKU U B3aUMOCBSI3b
M3YUYCHHBIX MTOHSATHUH, TPUMEHSITh COOTBETCTBYIOIINE
TIOHSITUS TPU OTIMCAHUU CTPOCHHUSI M CBOMCTB
HEOPraHUYE€CKUX U OPraHUYECKUX BEIIECTB U UX
MIPEBPAIICHUM; BBIABISATh B3aUMOCBSA3b XUMUUYECKUX 3HAHUM
C TIOHSTHUSAMH U TIPEJICTABICHUSIMU APYTUX
€CTECTBEHHOHAYYHBIX MIPEAMETOB;

- YMETh UCIOJIb30BaTh HAUMEHOBAHUS XUMUUECKUX
COEIMHEHUN MEXIYHAPOJHOTO COK03a TEOPETUUECKON U
MPUKJIAIHOW XUMUU U TPUBUAIbHBIE HA3BaHUS BaXKHEUIITUX
BEILIECTB (ITWICH, alleTUJICH, TIULIepUH, (PEeHOII,
dbopmanbpaeru, yKCycHasi KUCJI0Ta, TIUIMH, YyTapHbIN a3,
YIJICKUCIIBIN Ta3, aMMHaK, ralieHas u3BeCTh, HeTalIeHas
W3BECTh, MUTHEBASI COJIA U JPYTHUX ), COCTABIIATH (POPMYJIBI
HEOPraHUYECKUX U OPraHMYECKUX BEIIECTB, yPaBHEHUS
XUMHUYECKUX PEAKIINN, OOBSICHATh UX CMBICIT; IOATBEPKIATh
XapaKTepHbIe XUMUYECKUE CBOMCTBA BEILIECTB
COOTBETCTBYIOIIUMHM IKCIIEPUMEHTAMM U 3aMUCIMHU
YPAaBHEHUM XUMUYECKUX PEAKLINM;

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




- YMETh UHTETPHUPOBAThH 3HAHMSI M3 PA3HBIX
MPEIMETHBIX 001acTei;

- BBIJIBUTATh HOBBIC HJICH, TIPEIIaraTh
OpPUTHHAJIBHBIC TIOJIXOIBI U PEIICHHS,

- CIIOCOOHOCTD UX UCIOJIb30BAaHUS B
ITIO3HABATEJILHON U COLMAIIBHON MTPAKTUKE

COCTaB M BAXKHEUIIINE CBOMCTBA; ONPEICIISITh BUIbI
XUMUYECKUX CBs3eH (KOBAJICHTHAs, MOHHAS, METAJJTMYECKas,
BOJIOPO/IHAS ), TUIIBl KPUCTAINTMYECKUX PELIETOK BEIIECTB;
KJIacCU(PUIMPOBATH XUMUICCKUE PEAKITNN;

- copMUpOBATH PEICTABIICHUS: O XHUMHUIECKOM
COCTAaBJISAIONICH €CTEeCTBEHHOHAYYHOU KapTUHBI MUPA, POIU
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 (POpMYJIaM U
YPaBHEHUSIM XUMUUYECKUX PEAKIIUMA C UCTIOJIb30BAHUEM
(bU3MYECKUX BEIMYHH, XapaKTEPU3YIOIINX BEIIECTBA C
KOJIMYECTBEHHOM CTOPOHBI: MacChl, 00beMa (HOpMaJIbHBIC
yCJIOBUSI) Ta30B, KOJIMUECTBA BEILIECTBA; UCIIOIb30BaTh
CUCTEMHBIC XUMUYECKUE 3HAHUS JIJIsl IPUHSATUS PEIICHUH 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
KaTUOH aMMOHHUS; peIlIaTh SKCIIEPUMEHTAIbHBIC 33]]a4H 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) padoTta ¢ nuHdopmanueii:

- 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 ¢
y4eTOM Ha3HauY€HUsI UHPOpPMaALIUU 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 TEXHOJIOTHI 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
(dbopMyIIHpOBaTh BHIBOJIBI HA OCHOBE ATHX PE3yJIHbTATOB;

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

- BJIaJIETh OCHOBHBIMU METOJ[aAMHU HAYYHOTO TTO3HAHUS
BEIIIECTB U XUMUYECKHUX SIBJICHUH (HaOII0/IeHNE, 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 BEIIECTBA; UCIOJIb30BATh
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 CAMOPAa3BUTHIO,
CaMOCTOSITEJIbHOCTH M CAMOOIIPEICIICHUIO;
-OBJIaJICHUE HaBBIKAMU y4eOHO-
HCCJIE0BATEIIBCKOM, TPOCKTHON U
COILMAJIBHOM JEATEIBHOCTH;

OBJ1ajieHN e YHUBEPCAJIbHBIMHU
KOMMYHHUKATUBHBIMHU 1eHCTBUSIMH:

0) coBMecTHas J1eITeJIbHOCTD.

- IOHUMATh U KUCTIOJIB30BaTh MPEUMYIIECTBA
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 paboThI;

- 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; JIeHaTypaiusi O€JIKOB MPU HArpeBaHUU, [IBETHHIE
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
BEIIIECTBAMHU 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 YHUBEPCAJIbHBIMH
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
MO3UIIMU JPYTOT0 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
KYJbTYpPbl, IOHUMAaHWUE BIUSHUS COLIUAIBHO-
AKOHOMMYECKHUX MPOIECCOB Ha COCTOSIHUE
MPUPOJHON U COLIMATBLHOM CPEIbl, 0OCOZHAHUE
rJ100aJIbHOTO XapaKTepa KOJIOTHYECKUX
npo0em;

- IUJTAHUPOBAHUE U OCYIIECTBIICHUE JICHCTBUM
B OKPY’KAIOIIEH CpeIe HA OCHOBE 3HAHMS
1I€JIEM YCTOMYMBOTO PA3BUTHS YEJIOBEUECTBA;
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, €€ (DYHKIIMOHATLHON
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
JIESITETIbHOCTH B LIEJISIX COXPAHEHUs CBOETO 310POBbs U
OKPYKaroUIer MPUPOJHOU CPENIbL; YUUTHIBATH OITACHOCTH
BO3JCHUCTBUSI HA KUBBIE OPTaHU3MBI ONIPEIECIIEHHBIX
BEIIECTB, IOHUMAsI CMBICII MIOKA3aTelNs NpeaeIbHON
JIOITyCTUMOM KOHIEHTPAIUU

10




YPE3BBIUAWHBIX | - PACIIMPEHUE OMbITA JEATCIIBHOCTH
CUTYyalUsIX HKOJIOTUYECKOMN HAIMPaBIEHHOCTH;

- OBJIaJICHUE HaBBIKAMH y4eOHO-

MCCIIEI0BATENBCKOM, MPOEKTHON U

COIIMAJIbHOM JICATCIHbHOCTH;
[1K1.3. -OBJIaJICHUE  YMEHHMSIMH M  HaBBIKAMU | - BJIaJIETh OCHOBHBIMHU METOJIJaMU HAYYHOT'O MTO3HAHUS
[TpousBoanThH Pa3IUYHBIX BUJIOB MO03HABATENLHOM | BEIIECTB U XUMHUECKUX SABJICHUN (HAOII0AeHIE, U3MEPEHHUE,
pa3OuBKy HA | ICSITEIIbHOCTHU ISl U3yYE€HHs pa3HBbIX CTOPOH | IKCIIEPUMEHT, MOJICTTUPOBAHHUE);
MECTHOCTH OKPY’KaIOILIEro MHpA; -COCTaBJISITh YPAaBHEHHS] XUMUYECKUX PEAKIIUN HOHHOTO
AJIEMEHTOB - IPUMEHEHHUE OCHOBHBIX METOJIOB MTO3HAHUS | OOMEHA C y4acTHEeM HEOPTaHMYECKHUX BEIIECTB
KEJIE3HOJAOPOXK | (HAOIIOIeH!sI, HAYUYHOTO SKCTIEPUMEHTA) IS | - KIIACCU(PUIIMPOBATh HEOPTaHUUECKUE U OPTraHUYECKUE
HOTO TIyTH W | U3YUYEHHUS PA3JIMYHBIX CTOPOH XUMHUUECKUX BEIIIECTBA B COOTBETCTBUU C UX CTPOCHUEM
HCKYCCTBEHHBIX | OOBEKTOB U MPOIIECCOB, C KOTOPHIMU - YCTaHABJIUBATh 3aBUCUMOCTb (PU3UKO-XUMUYECKUX CBOMCTB
COOPYKEHUM BO3HHUKAET HEOOXOAMMOCTh CTAJIKUBATHCSI B | HEOPTaHUUECKUX BEIIECTB OT CTPOEHUS aTOMOB U MOJIEKYJI, a
TUISt npodeccuoHanbHOU cepe; TaKKe TUIA KPUCTALTNYECKON PeIIeTKH
CTPOUTENHCTBA -UCcCeA0BaTh (PU3NKO-XUMHUUECKHUE CBOMCTBA HCTUHHBIX
YKEJIE3HBIX pPacTBOPOB
J0por -OLICHUBATh MOCIEICTBUS OBITOBOM U MPOU3BOICTBEHHOM

JIESITETIbHOCTH YEJIOBEKA C ITO3ULUNA SKOJIOTHYECKOU
0e30macHOCTH

[1K2.2. - OBJIQJICHUE YMEHUSIMU OMNPENENATh LETU U | -MCCIeI0OBaTh (GPU3UKO-XMMHUYECKUE CBOMCTBA MCTUHHBIX
[Ipon3BoauTh 3a/ladyu  JIeATeILHOCTH, BBIOMpATh CPENICTBA | PACTBOPOB
PEMOHT U | JUIsl X TOCTUKEHHUS HA IPAKTUKE; - YMeTb COOJII0IaTh MPaBUJIa IKOJIOTHIECKU
CTPOUTENBCTBO | - OBJIAJICHUE YMEHUSMH MPOTHO3UPOBATH 11e71ecO000pa3HOTO MOBEICHUS B OBITY U TPYAOBOM
YKEJIE3HOJIOPOK | HEOJIaroNnpHUsTHBIC SKOJIOTHYECKUE JEATEIIBHOCTH B IEJISIX COXPAHEHUSI CBOETO 3I0POBbSI U
HOTO TMYTH C | OCJIEACTBUS NPEANPUHUMACMBIX TEUCTBUHN, | OKpY’KAIOIIEH IPUPOTHON Cpebl; YUUTHIBATh OMTACHOCTh
WCIIOJIb30BaHUE | IPEAOTBpAIIATh UX; BO3JICHCTBUSI Ha )KMBBIE OPTraHU3MBbI ONPEICTICHHBIX
M CPEACTB | — HCHOJIb30BAaHWE PA3IMYHBIX HCTOYHUKOB | BEIIECTB, IOHUMAas CMBICI MTOKa3aTess MpeaeabHON
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MECXaHH3alluu

JUTSL TIOY4YEHUST XUMHUYECKOW WHGOpMAIIIH,
YMEHHE OLEHHUTb €€ JIOCTOBEPHOCTH IS
JOCTMIKEHHsI  XOpOIIMX  PE3yJbTaTOB B
npoeccuoHanpHOM cdepe;

JOTTYCTUMOM KOHIICHTPAIU!

-OIICHUBATh MOCTEACTBHUS OBITOBOM M MPON3BOCTBEHHOMN
JIESITEIbHOCTH YEJIOBEKA C ITO3UIIMI KOOI HYECKOH
0e30IMacHOCTH
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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 NPOrPaMMBbI JUCHUIIIMHBI 105
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
MPAKTUICCKUEC 3aHATHS

CamocrosiTenpHast paboTa 33
IIpome:kyTouHasi aTTecTanus 5

(nnddepeHIUpoOBaHHBII 324€T)
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2.2 TeMATHYEeCKHMH TJIAH M COAEPKAHNE U CIIUTIIMHBI

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

HauMeHnoBanue . O6bem | @opmupyembie
OPUEHTHPOBAHHOE), JIA00PATOPHbIE U MPAKTUYECKHE 3aHATHUSA, TPUKJIATHOM
pa3iesoB U TeM YacoB | KOMIIETEHUNH
MOIYJIb
1 2 3 4
OcHoBHOE coep:KaHue 64
Paznen 1. OcHOBBI CTPOEHHS BelleCTBA 9
Tema 1.1. OcHOBHOE coaepxaHue 4 OK 01
Ctpoenue Teopernueckoe o0yueHnue 2
aTOMOB CoBpeMeHHass MoAEnb CTpoeHUsi atoma. CHMBOJIMYECKUN SI3bIK XUMHUU. XHUMHUYECKUU
XUMHIECKUX AIIEMEHT. DJIEKTpOHHAsl KOoH(purypauus aroma. Knaccudukanus XUMHUYECKUX 3J€MEHTOB
9JICMCHTOB H (s-, p-, d-amemenTsl). BaneHTHBIC 37eKTPOHBI. BaneHTHOCTh. DIEKTpOHHAs HPUPOA 2
1pupoaa XUMHUYECKOUN CBSI3U. DIEKTPOOTPUIIATEILHOCTh. BUIbI XMMUUECKOM CBSI3U (KOBaJICHTHAs,
XMMHYECKOU WOHHAs, METAJTMYECKas, BOJOPOJIHAS) U CITOCOOBI €€ 00pa30oBaHus
CBA3H IIpakTHyeckue 3aHATHA 2
IIpakTuuyeckoe 3ansitue 1. PemieHue 3agaHuii Ha MCIOJIB30BAHME XUMHYECKOU
CUMBOJIMKM M Ha3BaHUW COEAMHEHUN 10 HOMEHKIATYpE MEXIAYHAPOJHOIO COI03a
TEOPETUYECKOW M MPUKIAAHON XMMHUU W TPUBHAIBHBIX HA3BaHWM JIsI COCTABJIEHUS
XUMUYECKUX (OPMYJT JBYXaTOMHBIX COCIMHEHHM (OKCHUIIOB, CyJIb()HIOB, THAPUIOB U 2
T.I1.) U IPYTUX HEOPTAHUUECKUX COCAMHEHUI OTIEIbHBIX KJIACCOB.
[IpakTueckue 3a1aHusl Ha YCTAHOBIICHUE CBSI3U MEXKIY CTPOEHUEM aTOMOB XUMHUYECKHUX
AJIEMEHTOB M TMEPUOAUYECKHM HW3MEHEHHEM CBOMCTB XHMHUYECKHUX SJEMEHTOB U HX
COEAMHEHUN B COOTBETCTBUH C MOJIO)KEHUEM [lepnoanueckoi CUCTEMBL.
Tema 1.2. OcHoBHOe coaep:xaHue 2 OK 01
Ilepnognueckuit | [lpakTuyecKkue 3aHATHS 2
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3aKOH ¥ Ta0JIHIa

..

Menneneena

IIpakTnueckoe 3ansaTue 2llepuoauyeckas cucreMa XUMHU4YeCKUxX 31emMeHToB [[. 1.
MenneneeBa. @usnueckuid cmoici [lepuoandeckoro 3akona .M. MeHneneena.
3aKOHOMEPHOCTH M3MEHEHHUS CBOMCTB XUMHUYECKUX AJIEMEHTOB, 00pa3yeMbIX UMU
MPOCTHIX U CJIOKHBIX BEIIECTB B COOTBETCTBUU C MOJIOKEHUEM XUMUYECKOTO 3JIEMEHTA B
[TIeproanueckoii cucreme. MUpOBO33pEHUECKOE U HayYyHOE 3HaueHue lleproanueckoro
3akoHa JI.11. Menneneesa. IIporuossr JI.1. MenneneeBa. OTKpbITHE HOBBIX XUMUYECKHUX
AJIEMEHTOB.

Peuienne npakTHKO-OPUEHTUPOBAHHBIX TEOPETUUECKHUX 3aJaHUN HA XapaKTepU3alUIo
XUMHUYECKUX JIEMEHTOB «MeTaniyeckue / HeMeTallInueCKre CBOMCTBA,
ANEKTPOOTPULIATENBHOCTh XHMUYECKHUX 3JIEMEHTOB B COOTBETCTBUH C MX 3JIEKTPOHHBIM
CTPOCHHUEM U IOJIOKEHHEM B IIEPUOANYECKON CUCTEME XUMUYECKUX 371eMeHTOB J[. 1.
MemneneeBay

CamocrosTesibHasi padora
IIpopaboTka KOHCIIEKTOB U JIUTEPATYPHBIX HCTOYHUKOB, ITOATOTOBKA K MMPAKTUUYECKOMY
3aHATHIO. OnpeeaeHue 2JIEMEHTOB M UX CBOMCTB IO JIEKTPOHHBIM KOH(MDHUTYpaIUsIM

OK 02

Pasznena 2. XumMmuu

eCKHe peaKnuu

14

Tema 2.1. Tunel

OcHoBHOE coaep:xaHue

XUMHUYCCKUX

Teopernueckoe o0yueHue

peaKumit

Knaccudukaiys v TUTIBI XUMUYECKUX PEAKITUN C yYaCTHEM HEOPTaHWYECKUX BEIIECTB.
CocraBneHue ypaBHEHHM peakIvil COeTMHEHNs, Pa3I0KEHUs, 3aMeIleHns], 0OMeHa, B T.4.
pEaKUni TOPEHUS, OKUCIIEHUSI-BOCCTAHOBIICHUS.

YpaBHEHUSI OKUCIEHUS-BOCCTAHOBICHUS. CTeneHb oKucieHus. OKUCIUTENb U
BOCCTaHOBUTENL. COCTABIICHUE U YPABHUBAHUE OKUCIUTEIHLHO-BOCCTAHOBUTEIBHBIX
peakIuii METOJI0M JIEKTPOHHOTO Oananca. OKUCIUTEIHLHO-BOCCTAHOBUTEIIBHBIE PEAKIIUN
B PUPO/IE, MPOU3BOICTBECHHBIX MPOILIECCAX U KUZHEACATECIbHOCTH OPTaHU3MOB

IIpakTuyeckune 3aHATHS

OK 01
[1K1.3
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IIpakTnueckoe 3ansitue3 KosnuecTBeHHbIE OTHOWIEHUS B XUMUU. (OCHOBHBIE
KOJIMYECTBEHHBIE 3aKOHBI B XMMHH U PACYEThl MO YPABHEHUSM XHUMHUYECKHX PEAKIUU.
Monb Kak euHUIIA KOJIMYeCTBa BellecTBa. MossipHast Macca. 3aKOHbI COXPaHEHHUS MacChl

U SHepruu. 3akoH ABoraapo. MomsipHblil 00beM razoB. OTHOCUTEIbHAS MIOTHOCTh Fa30B. 2

Pacuetrsl Mo ypaBHEHHMSIM XUMHUYECKHX PEAKIMH C HCIOJb30BAHHEM MAacChl, 00beMa

(HOpMaJTbHBIC YCIIOBHSI) TA30B, KOJIMYCCTBA BEIISCTBA

CamocrosiTesibHas padoTa 3

[logroroBka K IPakTUYECKOMY  3aHATHIO. CocraBneHue  OKHCIHUTENIBHO-

BOCCTAHOBUTEJbHBIX PEAKIIUHN IO AJITOPUTMY.
Tema 2.2. OcHoBHOE coaep:xaHue 4 OK 01
OnekTposutryec | Teopernueckoe ooyuenue 2 OK 04
Kas nucconuanus (Teopust AJACKTPOIUTHYECKOM aucconuanui. HMoHBI. OJIEKTpOIUTHI, HEIJICKTPOJIUTHI. [1K1.3
Y MOHHBIN 00MeH |Peakiuu nonnoro oomena. CocTaBiieHre peakinii HOHHOTO OOMEHa ITyTEeM COCTAaBJICHHUS 2

WX TIOJHBIX W COKpPAIIEHHBIX HOHHBIX YypaBHEHUU. KHCIOTHO-OCHOBHBIE pPEAKIIUH.

3agaHus Ha COCTABJICHUE MOHHBIX PEaKIUi

JlabopaTopHble 3aHATHSA 2

JlabopaTopHuasi 3ansitue Nel “TuIibl XUMUYECKUX peaKkIuii’.

HccnenoBanrie TUIOB (IO COCTABY U KOJIMYECTBY MCXOHBIX U 00Pa3YIOIIUXCS BEIIECTB) 9

Y IPU3HAKOB XUMUYECKUX peakiuid. [IpoBenenne peakimii HOHHOTO OOMEHa,

ONpeIeJICHUE CPEJIbl BOJHBIX PACTBOPOB. 3aJaHUsI HA COCTABICHUE MOHHBIX PEaKIuil

CamocrosiTeibHas padora 9

[IpopaboTka KOHCIIEKTOB U JIUTEPATYPHBIX UICTOYHUKOB, TTOJTOTOBKA K KOHTPOJILHOM

pabote. CocTaBlIeHHE peaKIii HOHHOTO OOMEHA.
Konrpouabnas

CtpoeHue BelecTBa U XUMUYECKUE PEaKIIUN 2
padora 1
Pa3znea 3. CrtpoeHue U CBOMCTBA HEOPrAaHUYECKHUX BelIEeCTB 24
Tema 3.1. OcHoBHoOE coaep:xaHue 4 OK 01
Knaccuduxanus, | Teoperuueckoe o0yueHnue 2
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HOMEHKJIAaTypa u
CTPOCHHUE
HEOPTraHUYECKUX
BEILIECTB

[IpenmeT Heopranmueckoit xumun. Knaccudukarms HeopraHUIecKuX BemecTB. [IpocTeie
U CJI0KHbIE BenlecTBa. OCHOBHBIE KIJIACCHI CIIOKHBIX BEIIECTB (OKCUIbI, TUIPOKCU/IBI,
KHUCJIOTHI, COJIN). B3aUMOCBsI3b HEOPraHMUECKUX BEIIECTB. ATpEraTHbIE COCTOSHUS
BemecTBa. Kpucrammueckue u amopdHbIe BemecTBa. THUITH KPUCTATUTMYECKUX PEIICTOK
(aToMHast, MOJIEKYJISIpHAs, MOHHAS, METATHYECKas ). 3aBUCUMOCTh (PU3MUECKUX CBOWCTB
BEILIECTBA OT TUIA KPUCTAITMYECKOU PEHIETKU. 3aBUCUMOCTh XUMHUECKON aKTUBHOCTHU
BEIIECTB OT BU/Ia XUMUYECKOMN CBSI3U U TUIIA KPUCTALINYECKOU pemeTku. [Ipuunnbl
MHOT000pa3usi BENIECTB

IIpakTnyeckue 3aHATHS

IIpakTnueckoe 3anaTue4dHoMeHKIaTypa HEOPraHNYECKUX BELIECTB: HA3BaHUE
BELIECTBA UCXOJIS U3 UX XUMHUUECKON (POPMYJIbI UM COCTABICHUE XUMUUECKON (POPMYJIbI
UCXO/Is U3 Ha3BaHud BelecTBa o Mexaynapoano (MIOITAK) wiu tpuBnansHoi
HOMEHKIIaType.

Pemenne nmpakTHUecKUX 3aJaHUN MO KIACCU(PUKALMU, HOMEHKJIATYype U XUMHUYECKUM
(dopMysiaM HEOPraHMYECKUX BEIIECTB PA3IUYHBIX KJIAcCOB (YrapHbIM ras, yrieKuCIbIN
ras, aMMHaK, raiieHasi U3BeCTh, HeTalleHas U3BECTh, IMThEBAsI COJA U IPYTUX): HAa3bIBAaTh
U COCTaBJIATH (POPMYJIbI XUMHUUECKHUX BEIIECTB, ONPEAEIIATh NPUHAICKHOCTD K KJIacCy.
Hcrounnku xumudeckol nHGopManuu (cpecTs MaccoBoi uHpopmaimu, cetb MHTepHer
u apyrue). [louck napopmanuu no Ha3BaHUAM, UAEHTU(UKATOPAM, CTPYKTYPHBIM
dbopmynam

CamocrosiTesibHast paboTa

CocraBnenue TabIUIBI: 3aBUCUMOCTD (PU3UYECKUX CBOMCTB BEIIECTBA OT THIIA
KpucTayummueckoi pemerku. CocTaBiaeHUE COOOIIEHH Ha TEMY: OCHOBHBIE 00JIaCTH
IPUMEHEHUSI HEOPTAHMYECKUX BEILIECTB, TPUBUAIbHBIEC HA3BAHHUS BEIIECTB.

OK 02
[IK1.3
[1K2.2

Tema 3.2.
dusuko-

OcHOBHoOE coJep:kaHue

Teopernueckoe o0yueHue

OK 01
OK 02
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XUMHYECKHE
CBOICTBa
HEOPTaHUYECKUX
BCIIIECTB

Metamnel. OOmue ¢GuU3MYECKHEe W XUMHYECKHE CBOWCTBA MeTamioB. CrocoOsl
MOJIy4eHHUs. 3HAYCHHE METAVIOB M HEMETaUIOB B TMPHUPOJC WM IKU3HEACSITCIBHOCTH
YeoBeKa W OpraHm3MoB. Kopposwsi MeTamioB: BHUABI KOPPO3WH, CIOCOOBI 3alllUTHI
METAJIJIOB OT KOPPO3HH

Hemeramnpl. O0mme Qu3nyeckne W XUMUYECKHE CBOWCTBA HEMETAIIOB. | UIMMYHBIC
cBorictBa HeMmeTtayuioB [V— VII rpynn. Kiaccudukainys u HOMEHKJIATypa COCIMHEHUMN
HeMeTauioB. KpyroBopoThl OMOTE€HHBIX 3JIEMEHTOB B IPUPOIE

XHWMMYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HCOPTraHNYCCKHX BCIICCTB (OKCI/IIIOB,
T'MAPOKCHUIA0B, KUCJIOT, COJICH U I[p) 3aKOHOMepHOCTI/I B U3MCHCHHUU CBOMCTB IMPOCTBIX
BCIICCTB, BOOOPOIHBIX COGHHHCHHﬁ, BBEICIINX OKCHMJO0B M THAPOKCHU 0B

HpaKaneCRne 3aHATUSA

IIpakTuyeckoe 3ansiTue SCOCTABICHUE YPABHEHUN XWUMHUYECKUX PEAKIHUN C y4aCTHEM
MPOCTBIX M CIIOXKHBIX HEOPTaHWYECKUX BEIECTB: META/UIOB M HEMETAIUIOB, OKCHJIOB
METAJIJIOB, HEMETAVIOB U aM(OTEPHBIX 3JIEMEHTOB; HEOPTaHUUECKUX KUCJIOT, OCHOBaHUMN
1 aM(OTEPHBIX THAPOKCUIOB; HEOPTAHUYECKUX COJICH, XapaKTEepU3YIOIHUX X CBOMCTBA.
Pemenne npakTUKO-OPUEHTUPOBAHHBIX TEOPETUUYECKUX 3aJaHUKA HA CBOMCTBA, COCTAaB,
MOJTy4YEHHUE U O€30MMaCHOE UCIOJIb30BAHNE BAKHEHIIIMX HEOPTaHUUECKUX BEIIECTB B OBITY
Y MIPAKTUYECKOU JIESITEIbHOCTHU YEI0BEKA

CamocrosiTeibHas padora
[ToaroToBka pedepaToB UK IPEe3EHTAIIMN HA TEMY:

«Metajuibl. @U3NYECKHE, XUMUYECKUE CBOMCTBA U UX MCIOJb30BAHME B TPAKTUYECKOMN
JIeaTeNbHOCTHY. « Hemeramipl. @u3nueckue, XMMUYSCKHUE CBOMCTBA U UX MCIOJIb30BAaHUE
B MPAKTUYECKON esTebHOCTIY. «Koppo3us MetamioBy. «lMcnonb30BaHnEe METAIIOB U
HEMETAJIJIOB HA JKEJIE3HOU 1I0pOre»

[1K1.3
[1K2.2

Tema 3.3.
W nentndukarus

OcHOBHoOE coJep:kaHue

JlaGopaTopHble 3aHATHSA

OK 01
OK 02
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HEOPTaHUYECKUX OK 04
BEILIECTB
JlabopaTtopHuasi 3ansaTue Ne2 «nenTudukaius HEOPraHMIECKUX BEIIECTBY.
Pemienne OSKCIEpUMEHTANBHBIX 3aJad 10 XUMHUYECKMM CBOMCTBAM METAIOB U
HEMETAJUIOB, 110 PACTIO3HABAHUIO U MOJYYEHUIO COCINHEHUN METAJUIOB U HEMETAIIJIOB. 2
WNnentudukaims HEOpraHUYECKUX BEIIECTB C MCMOJIb30BaHUEM MX (DU3UKO-XUMUYECKUX
CBOMCTB, XapaKTepHBbIX KaueCTBEHHBIX peakiuii. KauecTBeHHbIE peakiMu Ha Cyibdart-,
KapOOHAT- U XJIOPHUI-aHUOHBI, HA KATHOH aMMOHUS
KonTpoJsbHasn .
CBoiICTBa HEOPTaHUYECKHUX BEIIECTB 2
pabora 2
Paznean 4. CrtpoeHue U CBOMCTBA OPraHUYeCKHUX BelIeCTB 35
Tema 4.1. OcHoBHOE coep:KaHue 4 OK 01
Knaccudpuxanus, | Teopernueckoe ooyuyenue 2 [1K1.3
CTPOCHUE U [TosiBeHKE U pa3BUTHE OPTaHUYECKOW XMMUHU KaK HayKu. [Ipenmer oprannyeckoi
HOMCHKJIATypa  |XuMuu. MecTO M 3HaUeHUE OPraHUYECKON XUMHUU B CHCTEME ECTECTBEHHBIX HAYK.
OpraHu4eckux  |XHMMHMYECKOE CTPOEHUE KaK IOPSAOK COCIMHEHHS aTOMOB B MOJIEKYJIE COIVIACHO HX
BEIIECTB BAJICHTHOCTH. OCHOBHBIE TMOJOKEHUS TEOPUH XUMHUYECKOTO CTPOCHHSI OPTaHUYECKHUX
coequnenun A.M. bytnepoBa. VYTIepoIHbI CKEIET OPraHUYECKOW MOJIEKYJIBI.
3aBUCHUMOCTb CBOWMCTB BELIECTB OT XMUMHYECKOTO CTPOEHUs MoJyekyn. M3omepus u 2
WU30MEDBL.
[lonsitue o ¢yskuuoHansHOM rpynme. Paaukan. [lpuHuunel — knaccupukanuu
OpPraHMYEeCKUX  COCAMHEHMM. MexayHapoaHass  HOMEHKJIAaTypa W IPUHIIUIIBL
HOMEHKJIATypbl ~ OpraHudeckux  coenuHeHuid. [lonsitue 00  a3oTcopeprKaniux
COCIMHEHUSX, OMOJIOTMYECKN aKTHBHBIX BellecTBax (yriieBojJax, KUpax, Oenkax u Jp.),
BBICOKOMOJIEKYJISIPHBIX COEIMHEHUAX (MOHOMEp, NOJUMEDP, CTPYKTYPHOE 3BEHO)
IIpakTH4yeckue 3aHATUSA 2
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IIpakTnyeckoe 3aHATHe6 HoMmeHKIaTypa OpPraHMYECKHMX COEIUHEHUN OTAEIIbHBIX
KJIaCCOB (HACBILLIEHHbIE, HEHACBILICHHbIE M apOMaTHUYECKHUE YTJIEBOIOPOAbI, CIHMPTHL,
(eHOBl, anbJerujipl, KETOHbI, KapOOHOBbIE KHUCIOTHI M 1p.) CocTaBiieHUE IMOJHBIX U
COKpAIIEHHBIX CTPYKTYPHBIX (DOPMYyJI OpPraHMYECKHUX BEIIECTB OTAEJIbHBIX KJIAacCOB,
UCIOJIB3YSl UX Ha3BaHUS 0 CUCTEMAaTHYECKOM M TPUBHAJIBHOM HOMEHKJIAType (ITHIIEH,
alleTUJICH, TIMUEpUH, (peHon, ¢GopManbIerus, yKCycHas KHUCIOTa, INIMIMH). PacdeTsl
npocTteiien (GopMyJibl OpraHu4ecKol MOJIEKYJIbl, HCXO/I U3 3JIEMEHTHOTO cocTaBa (B %)

CamocrosiTtesibHast paboTa
[IpopaboTka KOHCIIEKTa, U3YYEHUE OCHOBHBIX MOJIOKEHUM TEOPUH OPTaHUYECKUX
coenuHenui. [ToAroToBka K nmpakTHUeCcKou padoTe.

Tema 4.2.
CBoiicTBa
OPTaHUYECKUX
COCTMHCHUU

OcHoBHOE coaep:xaHue

12

Teopernueckoe o0yueHune

DU3UKO-XUMHUYECKUE CBOMCTBA OPraHUYECKUX COCIMHECHUN OTIEIBHBIX KJIAaCcCOB
(ocobeHHOCTH KIaccU(PUKAIMKY U HOMEHKJIATypbl BHYTPH Kjlacca; TOMOJIOTHYECKUM psif U
obmras dopmyia; uzoMepus; GU3NYECKHE CBOMCTBA; XMMHUYECKHE CBOMCTBA; CIIOCOOBI
MOJTYYCHHUS]):

— TIpeebHbIE YTIEBOJOPOIbI (aJKaHbl U IUKIOATKaHbl). ['opeHne Merana Kak OJWH W3
OCHOBHBIX HMCTOYHHUKOB Te€IJIa B MPOMBIIUIEHHOCTH U ObITy. CBOWCTBA NPUPOHBIX
YIJIEBOJAOPOIOB, HAX0XKIAEHUE B IPUPOAE U IPUMEHECHUE aJIKAaHOB;

— HeMpeJenbHble (AIKEeHbI, aJKUHbl M AJIKaJUEHbl]) U apOMATUYECKHE YTIIEBOIOPOIBI.
['openue aunernieHa Kak MCTOYHUK BBICOKOTEMIIEPATYPHOIO IUIAMEHM Ui CBapKU U
PE3KH METAJIIOB

— KHUCJIOPOJACOJEPKAIME COCNUHEHUS (COUPTBI U (PEHOJIbI, KapOOHOBBIE KHCIIOTHI M
3GUphl, albIeruAbl M KETOHbI, >KHUPbI, yriaeBoibl). [IpakTHueckoe NpUMEHEHHE
STWJIEHIJIMKONS, IHLepuHa, (enona. [Ipumenenune Qopmanpaernia, ameraibAeruia,
YKCYCHOM KMCJOTHI. Mbljla KaK COJIM BBICHIMX KapOOHOBBIX KHCIOT. MooIIne CBOWCTBa
MbLIA

—  a30TCOJeprKallne coeiMHeHUs  (aMMHBI W AMUHOKMHCIOTHI, OenKm).
BBICOKOMOJIEKYIIpHBIE  COSAMHEHUS] (CHHTETHYECKHME ¢ OWOJIOTHYECKU-aKTHBHBIC).

OK 01
OK 02
OK 04
[IK1.3
[1K2.2
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MoHomMmep, nojuMep, CTPYKTypHOE 3BeHO. llonmmepuzanusi 3TuiieHa Kak OCHOBHOE
HaITpaBJIEHUE €ro UCIOJIb30BaHMS.
['eHeTHyeCcKasi CBSI3b MEXKJIy KJIACCAMU OPTaHUYECKUX COCTMHEHUN

HpaKaneCRne 3aHATUA

IIpakTuyeckoe 3ansitue’7 CBONCTBA OPraHUYECKHUX COEIMHEHUN OTICIBHBIX KJIACCOB
(TpuBHanbHAas W MEXKJIYHApOJHAs HOMEHKJIATypa, XHMHYECKHE CBOMCTBa, CIIOCOOBI
MOJyYEHHS ): MpeeIbHbIe (AIKaHbI U ITUKIOAJIKAHbI), HEMIpeAebHbIC (QJIKEHbI, AJIKUHBI U
aJIKaJIMCHBI) U ApOMATHYECKHE YTIICBOAOPOIbI, CHUPTHI M (DEHOJIbI, KApOOHOBBIC KHCIOTHI
1 d(QUpBI, aNlbJACTHABl M KETOHBI, aMHUHBI W aMHUHOKHCIIOTHI, BBICOKOMOJICKYIISIPHBIC
COeIMHEHHUA. 3aJaHUs Ha COCTABIICHHE YPAaBHCHHN XUMHUUYECKUX PEAKIMM ¢ y4acTHEM
OPraHNYECKUX BEIIECTB HA OCHOBAHUH HMX COCTAaBA U CTPOCHUS

HpaKanecxoe 3ansaTHe8 CocTaBlICHUE CXEM peaKuHﬁ (B TOM YHCJIC I10 ITPCAJIOKCHHBIM
OCII0YKaM npeBpameHHﬁ), XapaKTCPU3IYIOINX XHMHUUYCCKHUC CBOMCTBA OpPraHU4CCKUX
COGI[I/IHCHI/Iﬁ OTACJIBbHBIX KJIACCOB, CITOCOOBI UX IIOJIYUYCHHUA W HA3BAHHC OPIraHHYCCKHX
COGI[I/IHCHI/Iﬁ 110 TpHBH&J'ILHOfI NN MG)K,Z[YHE[pOI[HOﬁ CHUCTEMaTHUYECKOM HOMCHKIJIATYpPC.
Pemenue IIPAKTUKO-OPUCHTUPOBAHHBIX  TCOPCTHYCCKHUX 3aﬂaHI/Iﬁ Ha CBOMCTBA
OPraHUYCCKHUX COGI[I/IHCHI/Iﬁ OTACJIbHBIX KJIaCCOB

JlabopaTopHas padora

JlabopaTopHas 3ausitue Ne 3“IIpeBpareHnst OpraHMYECKUX BEIIECTB TP HATPEBAHUH .
[Tonyyenue 3TuIEHA U U3yUYEHHE €ro CBOMCTB. MoaenrpoBaHue MOJIEKYJI U XUMHUUYECKUX
IIPEBpaLICHUH HAa IPUMEpPE 3TaHa, 3TUJIEHA, alETHIICHA U JIp.
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CamocrosiTtesibHasi paboTa

CocraBnenue Tabmuiibl « OCHOBHBIE KJIACCHI OPTAHUUYECKUX COCTMHCHUIN
[ToaroToBKa coOOIIEHUH HA TEMY: « XUMHSI YTIIEBOJIOPOIHOTO CHIPhS U MOsI Oyaymas
npodeccusny. «HedTh mpoayKThl IEpepabOTKN». « DTAHO: BEIMYAMIIee 0J1aro v
CTpaIrHoe 3710». « MHOT0aTOMHBIE CIIUPTHI B MOs Oy ayIas mpodeccruoHaabHas
NEATEIIbHOCThY. « CHHTETUYECKUE MOIOIIKE CPEJICTBA: JOCTOMHCTBA U HEJOCTATKI.
«3HayYeHUE YTIICBOIOB B KU3HM UeloBeka». « [Tommmepsl. [lmactMaccsl B OBITYY.
«IIpuMeHeHre NOJIMMEPOB HA JKEJIE3HOM 10POTey.

Tema 4.3.
Wnenatudukarus
OpraHUYeCKUX
BEIIECTB, X
3HAYEHUE U
MIPUMEHCHHUE B
OBITOBOH U
IIPOM3BOJICTBEHH
OM JIeATECIbHOCTH
yeJIoBEKa

OcHoBHOE coaep:xaHue

Teopernueckoe o0yueHnue

buooprannyeckne coenuHenus. I[lpumeHeHne W OHOJIOTHYECKas POJIb YIJICBOJIOB.
OxucieHre yrieBo0B — UCTOYHUK dHEPTUU KUBBIX OpTaHu3MOB. O0acTH MpUMEHCHUS
amMmuHOKHCTOT. [IpeBpamiennss OenkoB MUIMM B opraHu3Me. buojorndeckne (yHKIHHA
OenkoB. buonormdyeckne QyHKIMU KHPOB. Poib OpraHMYeckod XWMHHM B PEIICHUU
poOIeM NMUIIEBON 0€30IaCHOCTH

Ponb opranvueckoil XMMUU B PEIICHHHM MPOOJEM SHEPreTUYECKOM Oe30MacHOCTH, B
Pa3BUTHM MEAMIMHBI, CO3/IaHUM HOBBIX MaTEPHAIOB, HOBBIX HMCTOYHUKOB JSHEPIHU
(anmpTepHATUBHBIE HICTOYHUKH 3HEpPTrun). OnMacHOCTh BO3ACHCTBUSI HA )KUBbIE OPTaHU3MBbI
OpPraHUYECKUX BEUIECTB OTIEJIBbHBIX KJIAcCOB (YIJI€BOJOPOAbI, CHHUPTHI, (PEHOJBI,
XJIOPOPraHUYECKUE MPOU3BOJHBIE, AJIBAECTUIBI U Jp.), CMBICI NOKAa3aTelss NPEIEIbHO
JIOITYCTUMOM KOHIIEHTPaIUU

JlaGopaTopHble 3aHATUA

OK 01
OK 02
OK 04
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JlaGopaTopHoe 3ansitue Ned “Unentudukaius opraHU4EeCKUX COSTUHEHHUM OTIIEIbHBIX
KJacCcoB”’

Nnentudukarus OpraHUYeCKUX COCAMHEHUM OTIEIbHBIX KJIaccoB (Ha IpuUMepe
albJACTHIOB, Kpaxmayia, YKCYCHOM KHCIJIOTHI, OCJIKOB W T.II.) C HCIIOJIb30BaHUEM HX
(hHU3UKO-XUMHUCCKUX CBOMCTB M XapaKTEPHBIX KAaUCCTBEHHBIX peakmuii. JleHaTyparus
Oenka mpu HarpeBaHud. LIBeTHBIC peakimu OENKOB. BO3HHKHOBEHHE aHAIUTHYECKOTO
CHUTHaJla C TOYKM 3PEHUS XHUMHYECKHX IPOIECCOB IMPHU MPOTCKAHWMH KadyeCTBEHHOM
peakinu, MO3BOJISIONMEH HACHTUDUIIUPOBATH TPEIJIOKEHHBIE OPTraHNYECKUE BEIIECTBA

CamocrosiTeibHas padoTa
CocraBiiecHME NPE3CHTALINN: 3HAYEHHE XWMHU B PEIICHUU DSHEPTETUUYECKON U
MIPOJIOBOJILCTBEHHOM TPOOJIEMBI, BPEJ M M0JIb3a OPraHMYECKUX BEIESCTB

KonTpoJsabHasn Cr .
paota 3 PYKTypa U CBOMCTBA OPraHUYECKUX BEIIECTB
Pazeu 5. KI/IHCTI/I:-ICCKI/IC U TePMOAMHAMMYECKHE 32aKOHOMEPHOCTH NMPOTEKAHUS XMMHUYECKHX
peakuuii
CxopocTtb OcHOBHOeE coJiep;KkaHue OK 01
XAMUYECKUX OK 02
peaKiui. Teopernueckoe o0yueHue
X UMIUCCKOE CKOpoCTh peakiuu, €€ 3aBUCUMOCTh OT Pa3iuyHbIX (haKTOPOB: MPUPOJILI pearupyrommnx
paBHOBECHE BEWIECTB, KOHUEHTPAUMM PEArMpYIOUUX — BEWIECTB, TEMIEPaTypbl M  IUIOLLAH
PEaKIMOHHON TMOBEPXHOCTU. TermaoBbie A(PGEKTI XUMHUUYECKUX peakiuid. JK30- U
SHIAOTEPMUYECKHE, PEAKIUU.
O6paTuMOCTh peakiuii. XUMHYECKOEC PaBHOBECHE M €r0 CMEIICHUE I0J JSHCTBHEM
pa3IUUHBIX (DAKTOPOB (KOHIICHTPAIMS PEareéHTOB MIIM IPOJYKTOB PEaKIMH, JTaBIICHHE,
TeMmIeparypa) Ui CO3JaHMSl ONTUMAJIbHBIX YCJIOBHM MPOTEKAHUS XUMHYECKHX
niporieccoB. [Ipunnmn Jle [larense
IIpakTHYeCKHe 3aHATHS OK 01
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P IIpakTnueckoe 3ansitue9 PeiieHre NpakTUKO-OPUEHTUPOBAHHBIX 33JaHUN HA aHAIU3
(GhaKTOpOB, BIUSAIONINX HA U3MEHEHHE CKOPOCTH XMMHUYECKON pEaKIiu, B T.4. C TMO3UIUN
HKOJIOTHUYECKH 11e7IeCO00pa3HOTO MOBEJICHHS B OBITY U TPYAOBOM NESITEIHLHOCTH B LIEISAX
COXPaHEHUSI CBOETO 3JI0POBbS M OKPYKAIOIIEH IPUPOTHOU CPEBI.

Pemenre npakTUKO-OpUEHTUPOBAHHBIX 331aHUK Ha puMeHeHue npuHuumna Jle-Illarense
JUISL HAXOXKJECHUSI HAIIPABIICHUSI CMEIICHUS PAaBHOBECHS XHUMHUYECKOM PEAKIIMU U aHAIN3
(haKTOpOB, BIMSIIONTNX Ha CMEIEHNE XHMHUYECKOTO PABHOBECHS

CamocrosiTesibHasi paboTa
[IpopaboTka KOHCIIEKTOB 3aHATHI, MOJrOTOBKA K MPAKTUYECKOMY 3aHSTHIO.

OK 02
[IK1.3

Pa3nea 6.

PacTBOpHI

Tema 6.1.
Ilousarue o
pacTBOpax

OcHoBHOE€ CoacpKaHue

N

Teopernueckoe o0yueHune

PacTBopeHue kak ¢uznko-xumuueckuid mpouecc. PactBopsl. CriocoObl MpUTOTOBIIECHUS
pactBopoB. PactBopumocTs. MaccoBass J0Js8 pacTBOPEHHOro BemecTBa. (CMbIC
NoKasarelyid MPEeAeiIbHO JTONYCTUMOW KOHIIEHTPAlMM U €ro MCIHOJIb30BAaHUE B OLIEHKE
DKOJIOTHYECKOM 0€30I1aCHOCTH.

[IpaBuia 3KOJOTMYECKHU 11€1€CO00PA3HOrO MOBEACHUS B OBITY U TPYIOBOM JE€ATEIbHOCTH
B LIEJSAX COXPAHEHMsI CBOETO 3J0POBbS M OKPY’KAIOIIEH MPUPOJHON Cpefbl; ONACHOCTb
BO3JICHCTBHSI HA KUBbIE OPTraHU3MBbI ONPEJEICHHBIX BEIIECTB.

PemeHne  mpakTUKO-OPUEHTUPOBAHHBIX  PACUETHBIX  33JaHUM  HAa  PacTBOPHI,
UCIIOJIb3yeMbI€ B OBITOBOM M IIPOU3BOJICTBEHHOU JEATEILHOCTH YEIOBEKa

CamocrosiTeibHas padora

ITpopaboTka KOHCHIEKTOB 3aHsATHIl. [Ipe3eHTalus pacTBOPBI HA KEJIE3HOM 10pore.

OK 01
OK 02
OK 07
[1K1.3
[1K2.2

Tema 6.2.
HccaenoBanue
CBOMCTB
pPacTBOPOB

OcHOBHOE coaep:xaHue

JlaGopaTopHble 3aHATUA

NINININ

JlaGopaTopHuasi 3ansitue Ne 5 «IIpuroroBiaeHre pacTBOpoOB».
[IpurotoBneHnue pacTBOPOB 3aJaHHON (MaccoBoil, %) KOHIEHTpanuu (C MPaKTUKO-
OPUEHTUPOBAHHBIMU BOIIPOCAMHU) U ONIPEACIICHUE CPEIbl BOJHBIX PACTBOPOB.

OK 01
OK 02
OK 04
[1K1.3
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Penienue 3a1a4 Ha MPUTOTOBJIEHHE PACTBOPOB

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

Pa3znen 7.

Xumus B ObITY U IPOU3BOACTBEHHOM 1eSITEJILHOCTH Y€JI0BEKA

Xumus B ObITY U
IIPOU3BOJICTBEHH
O JeSITENIbHOCTU
YesoBeKa

OcHOBHOE coaepxaHue

»

Teopernueckoe o0yuenue

Hogelme 1OCTHKEHUST XUMUYECKON HAYKH U XUMUYECKON TEXHOJIOTUU. Pob Xxumuu B
00eCTICUeHUN DKOJOTUYECKOM, dHEPreTHYCCKOW W MHUIIEBOM O€30MaCHOCTH, Pa3BUTHU
MenuuuHbl. [lpaBuia moucka M aHaiv3a XUMHYECKOHW HHGOpPMAlUM W3 Pa3IMYHBIX
HCTOYHUKOB (Hay4yHas ¢ y4yeOHO-Hay4yHas JUTepaTypa, CpEeACTBa MacCOBOM
nHdopmaruu, cetb MHTEpHET)

IIpakTHyeckue 3aHATHS

IIpakTnyeckoe 3anaTuel() Ilomck u aHaNIW3 KEHCOB O NPHUMEHEHUM XUMHUYECKUX
BEILIECTB U TEXHOJIOTUH € y4eTOM Oyymiell mpoecCUuOHabHON JEATeIbHOCTH 0 TeMaM:
BAKHEMIIINE CTPOUTEIBHBIE MaTEPUANbl, KOHCTPYKIMOHHBIE MaTEPUabl, KPACKH, CTEKIIO,
KEpaMHUKa, MaTepuaibl Uil DJJEKTPOHHMKH, HAHOMATEpHalbl, TEKCTUJIBHBIE BOJIOKHA,
WUCTOYHUKU HHEPruM, OPraHWYeCKHEe U MUHEpaIbHbIE YAOOPEHMS, JIEKAPCTBEHHBIE
BEIIECTBA, OBITOBAss XUMUS.

IIpakTnueckoe 3ansatuell3anura: [IpencraBineHue pe3yiapTaTOB pELICHHS KEWCOB B
dhopmMe MUHH-JIOKJIa/la ¢ Ipe3eHTalueH

CamocrosiTesibHast paboTa

CocraBnenue npe3eHTauui : «XuMus yriaeBoAOPOIHOIO ChIpbs U MOs Oyayuias
npodeccus». «HaHOTeXHOIOTHY B XUMUWY, 3HAUYEHUE XUMUHU JIJI1 MOEH Oyay1iei
npodeccun.

OK 01
OK 02
OK 04
OK 07
[1K1.3
[1K2.2

IIpome:xxyTouHas arrecTanus Mo AucHUILInHe (udPepenuupoBaHHbiid 3a4eT()

Bcero

105
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3. YcioBus peaju3aiuy NporpaMMbl 001e00pa3oBaTe/bHOI T CHUILTHHBI

3.1. TpeﬁoBaHnﬂ K MUHUMAJIBbHOMY MAaTCPHAIBHO-TEXHUICCKOMY o0ecreYeHHnIo

Jlnig peanu3anuu MporpaMMbl IUCHUTUIMHBI TOJKHBI OBITH IPEYyCMOTPEHBI
CJIeIyIolre CrelMaIbHbIe MOMEIIEHUS: YIeOHbIN KaOMHET XUMHUH U/WIIA Y4eOHON
XUMHUYECKO J1abopaTopuH.

O6opynoBanne yueOHOro kKaduHeTa (HATJISIAHbIE TOCOOUSI): HAOOPHI
1aPOCTEPIKHEBBIX MOJEIEH MOJIEKYJ, MOJIENIA KPUCTAIUNIMYECKUX PELIETOK,
KOJUIEKIIUU TIPOCTHIX U CIOKHBIX BEIIECTB W/ MW KOJUICKIIUU TTOTUMEPOB; KOJICKITUS
TOPHBIX TOPOJ U MUHEPAJIOB, Tabauia Meneneesa, yueOHble GUIbMBI, IU(PPOBLIE
o0Opa3oBaTelIbHbIE PECYPCHI.

TexHnueckue cpeacrsa 00yueHMsi: KOMIIBIOTEP C YCTPOMCTBAMU
BOCITPOU3BEAEHUS 3BYKa, IPUHTEP, MYJIbTUMEIUA-TIPOEKTOP C SKPAHOM,
MyJIbTUMEIUMHAS T0CKA, YKa3Ka-MPe3eHTep AJIsl MPE3CHTALUMI.

OobOopynoBanue 1adopaTopun U padoOYMX MeCT JIAa00PaATOPUU: MEH3YPKH,
MUTNETKU-KaNeIbHULIBI, TEPMOMETPBI, MUKPOCKOI, JIYTIbl, TPEAMETHBIE U TOKPOBHBIE
CTEKJIa, TUTAHILIETHI JIJIs1 KaleJbHbIX peakluil, puibTpoBanbHas Oymara, IpOMBIBAJIKH,
CTEKJISIHHBbIE TIPOOUPKH, pE3MHOBBIE MTPOOKH, POHAPUKH, HAOOP PEAKTUBOB,
CTEKJISIHHBIE TTAJIOYKHU, IITATUBHI JJIs1 POOUPOK; MEPHBIE IIWJIMH]IPI, BOPOHKHU
CTEKJISIHHBIE, BOPOHKHU JienuTeNbHbIe InHapudeckue (50-100 mut), cTynku ¢
nectTukoM, haphopoBbIe YalllKH, MUHIIETHI, GUIBTPHl OYMaXKHbIE, BaTa, MapJs,
YaCOBBIE CTEKJIA, MIEKTPOILTUTKH, Ta00paTOPHBIE IITATUBHI, CHUPTOBLIE TOPEIIKH,
CIIUYKHU, TPUOOP JIJIst IOJTyHYECHHSI Ta30B (MU MPOOUPKA C Ta300TBOAHON TPYOKOI),
JepKaTenu A NpoOUpPOK, CKIISTHKH JIJIsl XpaHEHUs PEaKTUBOB, Pa3/IaTOUYHbIE JIOTKH;
xumudeckue crakanbl (50, 100 u 200 mi); mImaTeny; MTUHIETHI; TUTeIbHBIC ITUTIIIBL;
CEeKyHIOMepHI (TaiiMepsbl), MepHble mpooupku (Ha 10—-20 mut) u mepHble KoJ0bI (25, 50,
100 u 200 mn), BoasiHast OaHs (MM TEPMOCTAT), CTEKJITHHBIC MAJIOYKHU; KOHUYECKUE
K0J10b1 11 TUuTpoBaHus (50 u 100 mi1); THAMKATOPHBIE MOJOCKHU i onpenenenus pH
Y CTaHJapTHAas MHAMKATOPHAs IIKaJIa; YHUBEPCAIbHbBIN MHAMKATOP; MUneTky Ha 1, 10,
50 M (umm go3atopsl Ha 1, 5 u 10 Mu1), GrOpeTKU ISl TATPOBAHUSA, METULIUHCKHE
mmpuiibl Ha 100—150 M, maGopaTopHbIe W/WIN aHATUTUYECKHUE BeChl, pH-MeTpHI,
CYIIUIIBHBIN mKad, U ap. T1abopaTopHOe 000PYI0BaAHNE.

3.2. MupopmaniuoHHoe oOecneyeHne peaju3annu NporpaMmmabl
Jlist peanuzanuu mporpaMMbl OMOIHOTEUHbIN (GOHT 00pa30BaTEIHHON
OpraHU3alMK YKOMILJICKTOBAH IEYaTHBIC H/WIIA JICKTPOHHBIE 00pa30BaTeIbHbIC U

MH(OPMAIMOHHBIE PECYPCHI, PEKOMEHIOBAaHHBIE JIJIs1 UCIIOJIb30BAHUS B
00pa30BaTeIbHOM MPOLIECCE.
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3.2.1. IleyaTHrle N31aHUA

1.Ardunorenona, M. B. Xumus: yaeOHUK ¥ MIPAKTUKYM JJISI CPEIHETO
npodeccrnonanbHOro oopazopanus / M. B. Audunorenona, A. B. badkos, B.A.

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

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

3 Huxonbckuit, A. b. Xumus: Y4eOHUK U IPaKTUKYM TTPO(ECCHOHATTEHOTO
obOpazoanusi / A. b. Hukonbckuit, A. B. CyBopoB. — 2-¢ u3f.,
nepepad. u non. — Mocksa: U3narensctBo FOpaiit, 2022 — 507 c.

4 Xumus: yuyeOHUK JJi cpeiHero npodeccuonanbHoro oopazosanus / 10. A.
Jle6enes, I'. H. danees, A. M. I'ony6es, B. H. [llanosan; mox o6eit penakuumeit I'. H.
daneeBa. — 2-¢ u3j., nepepad. u gorn. — Mocksa: U3narensctBo HOpaiit, 2022 —
431 c.

3.2.2. J1onoIHUTEIbHBIC HCTOYHHUKU

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

2. YUepnukosa H. 10., Memepskosa E. B. Pemaem 3agaun mo xumun
camocTtosTenbHo: yueOHoe mocoodue / H. FO. Uepnukona, E. B. MemepsikoBa —
Cankr-IletepOypr: Jlans, 2022 — 328 c.

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

4 Kanyctmaa A. A., Xampuenko WM. T'., JImbanop B. B. OO6mas wu
Heopranudeckas xumus. [Ipaktukym / A. A. Kanyctuna, U. I'. Xanpuenko, B.B.
JInb6anos — Cankt-IlerepOypr: Jlanb, 2020 — 152 c.

S.Tabpuensun O.C. Xumus: yueb. nans crya. npod. yued. 3aBeaeHH /
O.C.T'abpuensu, N.I'. OctpoymoB. — M., 2016.- 256 c.

6 Tlabpuensa O.C. Xumus st npodeccuid U CIENMUATLHOCTEH TEXHHYECKOTO
npodunst: ydyeOHUK Uil  CTyA. YyupexaeHuid cpen. npod. oOpazoBaHus /
O.C.T'abpuensu, .I'. OctpoyMoB. — 4-¢ uz., crep. — M. : U3naTensckuit eHTp
«Axagemus», 2017 — 272 c.

3.2.3. MuTepHeT-pecypcehl

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

2. https://postnauka.ru/themes/chemistry — nexiuu mo XuMuu Ha caiTe
[MoctHayka. http://gotourl.ru/4780 (http://elementy.ru/) Hayuno-nomyisipHbrit
IPOCKT «DJIeMeHThI BOJbIIION HayKW» MaTeMaTHKa, aCTPOHOMHUS, HAYKH O JKU3HHU,
Hayku 0 3emiie). HOBoCTH HayKH, KHUTH, HAyYHO-IIOMYJISIPHBIE CTAThH, JCKIUH,
SHIUKIIOTIEHH.

3. http://gotourl.ru/4785 (http://www.hij.ru/) Caiit Hay4HO-ITOIYJISIPHOIO
KypHaa « XUMHUS ¥ KU3HBY.
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4. http://gotourl.ru/7179 (http://chem.dist.mosolymp.ru/)
Cucrema TUCTAaHIITMOHHOTO O0yUYeHUS, HallpaBJICHHAS B TIEPBYIO O4Yepeb Ha
MIOJITOTOBKY K OJTUMIIHA/IaM BCEX YPOBHEH — OT IIKOJBHBIX 10 MEXTyHApOTHOM.
CalTcoIepKUT OTPOMHOE KOJIMYECTBO 3a/1a4, CTPYIIITUPOBAHHBIX KaK IT0 TEMaM, TaK U
1o oymmmMIranam. [To BceM OCHOBHBIM pa3jieiiaM XUMHW PUBEIEH TCOPETHUCCKHUN
MaTeprajl  pa300paHbl PeIICHUS THITOBBIX 3a]1ad.

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

6.http://gotourl.ru/7180 (https://www.lektorium.tv) Hekommepueckuit Caiit
OHJIaltH-00pa30BaHUs, 00pPa30BATEIBHBIX KypCOB M BUICOJICKIIHHA TSI ITKOJIHHUKOB,
CTYZICHTOB U yuuTeleil.ECTh HeCKOIbKO KYPCOB 110 XUMUH.

7.http://vww.xumuk.ru CaiiT 0 XMMHHU: KJIaCCUYECKHE YUCOHUKH, CIIPABOYHHUKH,

SHIUKJIOTIENH, TTIONCK OPTaHUICCKUX U HEOPTAHUYECKUX PEaKIINi, COCTaBICHHE
YPABHEHUM pEeaKIUu.

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

4. KOHTPOJIb ¥ OLIEHKA Pe3yJIbTATOB 0CBOEHHS 00111€00pa30BaTeIbHOI
JTUCIHHUIITNHBI

KoHTpoib 1 o11eHKa pe3yIbTaToB 00yUYeHUsI OCYIIECTBISETCS MPEMNo/iaBaTesieM
B TIPOIIECCE MPOBEACHUS MPAKTUUCCKUX 3aHATHIA U JaOOpPaTOPHBIX PadoT,
TECTUPOBAHMS, a TAKKE BBIMTOJTHEHUS 00YIAIONTUMUCS WHANBUYAJTBHBIX 3a1aHHH,
MIPOCKTOB, HCCIIeOBaHUH. Pe3ynbTaThl 00yUCHUS ONMPEALIISIIOT, 9TO 00yJarOIIHeCs
JOJDKHBI 3HATh, IOHUMATh U IEMOHCTPHUPOBATH 110 3aBEPIIICHUH H3yICHUS
JTUCITUTITHBI.

Jlnst popMupOBaHUS, KOHTPOJIS U OIICHKH PE3yJIbTATOB OCBOCHUS YUCOHOM
JUCITUTITMHBI UCTIONB3YETCS CUCTEMA OIMIEHOYHBIX MEPOIIPUATHHN, TIPEICTABIISIOIIAS
co00l KOMITJIEKC Y4€OHBIX MEPOTIPUSITHI, COTJIACOBAHHBIX C PE3yJIbTaTaMH O0yUCHUS
u chopmynupoBanHbix ¢ yaetoM @I'OC COO (nmpeamMeTHbie pe3yabTaThl 110
muctumunae) u GI'OC CII0.

OK/I1 -
Ne Moayan/Pasnen/Tema | PesyabtaT o0yuenust HIbI OICHOTHBIX

K MepONPUATHI

| | OcHOoBHOE coep:xkaHue

. ()
Pasznen 1. OcHOBBI OpMYJIMPOBATH

CTPOCHHUSA BCILIECTBA

0a30BbIC MOHATHUSA U
3aKOHBI XUMHUH
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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 OKUCIICHUS  |2. 3aJjauu Ha COCTaBJICHUE
XUMUYECKUX XUMUYECKUX GOpMYyT
AJIIEMEHTOB, UCXOJIA U3  |IBYXaTOMHBIX
BaJICHTHOCTH U CO€JIMHEHUM (OKCHUIOB,
AIEKTPOOTPUIIATENILHOC |CYIb(UI0B, TUIPUAOB 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  [CBOWMCTBA,

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

BJIEKTPOOTPHULIATEIILHOCTh
Y CPOJICTBO K DJICKTPOHY
XUMHUYECKHUX IJIEMEHTOB B
COOTBETCTBUE C X
3JIEKTPOHHBIM CTPOCHUEM
1 MOJ0KEHUEM 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. [IpakTuko-
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
I1K1.3

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

OKO1
OKO02
IIK1.3

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
I1IK1.3
I1K2.2

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
pEeLIETKH

3.2

OK 01
OK 02
I1K1.3

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
IIK1.3

Knaccuduxanus,
CTpPOCHHUE U
HOMEHKJIaTypa
OpTraHUYECKUX 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
IIK1.3
I1K2.2

CsBoiicTBa
OpraHUYECKUX
COEIMHEHUN

YcranaBiauBaTh
3aBHCUMOCTH (hU3UKO-
XHMHYECKHX CBOMCTB
OPraHUYECKHUX BEIIECTB
OT CTPOEHUS MOJIEKYJI

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. PacueTHple 3a1a4un 11O
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 POU3BOJICTBEHHOM
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
UJeHTU(PUKAIIMY 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 npuHiuia 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
K13 pacTBOpOB.

2. Ilpaktuko-
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OK/II

Tunsl oLIeHOYHBIX

Ne Monyas/Paznen/Tema | Pe3yabTaT 00yueHusi .

K MepOoNnpUATHH
OpPUEHTHUPOBAHHBIC
pacyeTHbBIC 3a/IlaHUs Ha
JTUCTIEPCHBIE CUCTEMBI,
UCIIOJIb3yeMbI€ B OBITOBOM
Y TIPOU3BOICTBEHHOM
JEeSITETPHOCTH YEIOBEKa

6.2 | OK 01 |MccnenoBanue cBorictB (McciaenoBats pusuko- |JlaboparopHas paborta
OK 04 |pacTBOpoB xumudeckue coiicta |“IIpuroroBnenue
HUCTUHHBIX PAaCTBOPOB  (pacTBOPOB”
Il | IIpodeccnoHanbHO-OPUEHTHPOBAHHOE COJePKaHUE (COoAepKAHUE TPUKJIATHOTO
MOIYJIs1)

7 Pa3gen 7. OueHnuBarthb 3amura Keiica (¢ yueTom
Xumus B ObITY U NnocJjaeACTBHUS ObITOBOM |Oyay1ue
NPOu3BOACTBEHHOI U MPOM3BOJACTBEHHOI |MPodeccHoHATbLHOM
NesiTeIbHOCTH eI TeJIbHOCTH eI TeJIbHOCTH)
YyeJIOBEeKA YyeJIoBeKa C MO3UIHii

IKOJIOTHYECKOMN

0e30macHOCTH
OK 01 |Xumus B ObITY U OueHuBath Keiic (¢ yaerom Oyaymien
OK 02 |1pon3BOACTBEHHOM MOCJIENICTBUSI OBITOBOW (PO eCcCHOHATBHON
OK 04 |1€ATEIBHOCTU YEII0BEKA (M TIPOU3BOJICTBEHHON | I€ATETLHOCTH)
OK 07 JEATENbHOCTH YeNoBeKa Bo§M0>KHLIe TEMBI

C TIO3UIU I KEMCOoB:
TK1.3 AKOJIOTUYECKOU 1. ITorennenune kiumara u
TK2.2 0e3omacHOCTH BBICBOOOIKICHUE Ta30BBIX

TUAPATOB CO JIHA OKEaHa.
2. bynyuiie maTepuanbl
JUTsl aBUA-, MAIIIUHO- U
MPUOOPOCTPOCHUSI.

3. HoBble MaTepuabl A1
COJIHEUHBIX OaTapei.

4. JIekapcTBa Ha OCHOBE
PaCTUTEIBHBIX
npenaparoB
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