MuHnCcTEepCTBO KYJbTYPhI M Typu3smMa Kanyxckoi odaacTu

I'bBOY KO «Kanyxckuid 00J1aCTHOH KOJJIEK KYJIbTYPbl H HCKYCCTB)

YTBEPXKEHO:
[Tpukazom Ne 103/ ot «01» centsaops 2023 1.

PABOYAS ITIPOI'PAMMA YYEBHOM JUCIHUILJINHBI

B. 07 «XUUMMUSND

g cnequajianHoctTu CIIO

43.02.16. TypusM u rocTenpunMcTBO



YyeOHas AWCHMIUIMHA «XUMHUS» SIBISIETCS 00S3aTENIbHOM 4acThi0  0OMIENpPOPECCHOHATBHOTO IUKIA OCHOBHOMU
oOpaszoBatenbHOM mporpamMmbl B cooTBeTcTBUU ¢ @I'OC CIIO mo crenuanbHOCTIM CpeaHero MpodeCcCHOHaTIBLHOT0 00pa3oBaHus
(manee CIIO) 43.02.16 Typusm u rOCTEeIPUUMCTBO

Pabouas nporpamma AUCIUIUIMHBI pa3paboTaHa HAa OCHOBE:

- @enepanbHOrO rOCYJapCTBEHHOTO 00pa30BaTEIbLHOTO CTaHAapTa CPEIHEro O0IIero o0pa3oBaHus, YTBEPKACHHOTO MPUKA30M
MunuctepcTBa oOpazoBanus U Hayku Poccuiickoit @enepanuu Ne 413 ot 17.05.2012 r ¢ U3BMEHEHUSAMH.

- @eaepalibHOTO TOCYJAPCTBEHHOIO OOpa30BaTENIbHOIO CTaHJapTa cpeAaHero mnpodeccruoHanbHOTO Oo0pa3zoBaHus (Haiee —
®I'OC CIIO) no cnenuansHocT 43.02.16 Typusm u rocrenpuumcTBo (mprka3 MunucrepctBa npocsemienus PO or 05 mas
2022r. Ne308, per. Ne69375 ot 25 uronst 2022r) BXOAsIIEH B cOCTaB YKPyHHEHHOU Tpyniibl criennanbHocTeit 54.00.00 N3o06pa-
3UTEJIbHOE U NPUKIIAIHBIE BUbI HCKYCCTB.

- ¢ yuetom «KoHmenuuu npenogaBaHus 0011e00pa30BaTENbHBIX JUCHHUILUIMH C Y4€TOM MPO(PECCHOHATbHON HAampaBICHHOCTH
MporpamMM CpeaHero mpodecCHoHaTLHOTO 00pa30BaHus, pealn3yeMbIX Ha 0a3e OCHOBHOTO 0OIIero oOpa3oBaHUs, YTBEPKICH-
HOM1 pacniopsbkeHrneM Munucrtepcersa IIpocsemenus Pocecun ot 30 anpens 2021 r. N P-98.

- IlpumepHoil mporpaMmbl «XuMHUS», peKoMeHAoBaHHON DeaepaabHbIM TOCYJAPCTBEHHBIM OOKETHBIM 00pa30BaTEIbHBIM
YUPEKJICHUEM JIOMIOJTHUTEILHOTO TIpodeccroHanbaoro oopazoBanus «MuctutyT pazsutus» (GI'BOY JITIO UPIIO) B kauectBe
OPUMEPHON MpOrpaMMBbl JJi peanu3alnuu npodeccuoHaIbHOro 00pa3oBaHMsl OCHOBHOW MPO(eCcCHOHANIBHON 00pa3oBaTEIbHON
nporpammbl CIIO Ha 0a3e OCHOBHOI'O OOIIEro 0Opa3oBaHMs C MOJYYEHHEM CpEIHEro oOIero o0pa3oBaHUs, YTBEPKIACHHOMN
30.11.2022r.

Opranuzanusi-pazpadotunk: I'BIIOY KO Kanyxckuit 06;1acTHOM KOJIIEIXK KYJIbTYpPbl U HCKYCCTBY»
Pa3pabotunk: KocoBa Taresna Hukonaesna, mpenogaBatens Bbiciiel kBanudukammnonHoi kareropuu ['BIIOY KO «Ka-
JTYKCKUI 00JIaCTHOM KOJIJIEIK KYJIbTYpPhl U HCKYCCTBY, I'. Kanyra
Onobpena Ilemarormyeckum  COBETOM

Paccmotpena na 3acemanuu IIK ['BIIOY KO «Kanyxckuii o6mactHO
I'BITIOY KO «Kamy:xckuit o6nactTHOM KOJUIEIK KYJIBTYPBI U UCKYCCTB»
KOJIJIEIK KYJIBTYPbI U UCKYCCTB» nporokon Ne 1 or 31.08.2023 r.

ITporokos Ne 1 ot 30.08.2023 r.



COILEPKAHHUE
1. OBILIASI XAPAKTEPMCTHUKA PABOYEN I[TPOI'PAMMbI YUEEHO! JIUCLIMITJIMHBI « XUMUSI»

2. CTPYKTYPA Y COJIEPXKAHUE YUYEFHOM JUCIATTIIMHEBI
3. YCJIOBUS PEAJIM3AIIVN YYEFHOUN JJUCLIUITJIMHEI
4. KOHTPOJIb M OLIEHKA PE3YJIbTATOB OCBOEHMS YUYEBHOM JJUCLIMIIJIMHBI 21



1. OBIIIASI XAPAKTEPUCTHUKA PABOYEN ITPOT'PAMMBI YYEBHOM U CHUILIMHBI «XUMMST»

1.1.MecTo0 AUCHHUILUINHBI B CTPYKTYpPe OCHOBHOI1 NPo(decCHOHAIBLHOI 00pa30BaTeIbHOI POrpaMMBbl
VYyebHas qucnuIinHa «XAMHs SIBISETCS 005S3aTEIbHOW YacThi0 00IIEnpodeCCHHAILHOTO IMKJIa OCHOBHOW 00pa3oBaTeIbHON MPOTPaMMBI B
cootBeTcTBUM ¢ PI'OC CIIO no cnenuansHocT 43.02.16 TypusM U TOCTENPUUMCTBO

1.2. llesqin ¥ nu1aHUpYyeMble Pe3yJIbTAThl 0CBOCHHMS THCIUILIHHBI

1.2.1. Hequ u 33724 AUCIUILIMHBI

DopMHUpPOBaHHUE y CTYACHTOB XMMHUYECKON COCTABIIAIONICH €CTECTBEHHO-HAYYHON KapTUHBI MUPA KaK OCHOBBI IIPUHATHS PEIICHUN B )KU3HEHHBIX
U IIPOU3BOJCTBEHHBIX CUTYyalUsIX, OTBETCTBEHHOI'O IIOBEACHUS B IIPUPOIHOM cpele.

3aga4yu AUCHHMILINHBI:

1) copmupoBaTh MOHUMAaHUE 3aKOHOMEPHOCTEH MPOTEKaHUsI XMMUYECKHX TPOLIECCOB U SIBICHUM B OKPYKAIOIIEH Cpeze, [EIOCTHOM HaydHOMH
KApTUHBI MUPA, B3aMMOCBSA3M U B3aMMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHHSI MIPOBOJIUTH PACUETHI 110 XUMHYECKHM (OpMYJIaM M YPaBHEHHUSM XUMHUYECKUX peaKIui, IUIaHUPOBaTh U UHTEPIPETUPOBATH
PE3yJIbTaThl XUMUYECKUX YKCIIEPHUMEHTOB,

3) copmupoBaTh HaBBIKKA MPOBEACHUS XUMHUYECKUX SKCIIEPUMEHTAIBHBIX UCCIEIOBAHUI ¢ COOMIOIEHNEM MpaBUil 0€30IacHOro oOpalieHus ¢
BEIIIECTBAMH M JIA0OPATOPHBIM 00OPYI0BaHHEM;

4) pa3BUTh YMEHHSI aHAJIM3UPOBATh, OLICHUBATH, MPOBEPATH HA JIOCTOBEPHOCTh U 0000IIaTh HH(OPMAIMIO XMMUYECKOTO XapaKTepa U3 pasiiny-
HBIX UCTOYHHUKOB;

5) copmMupoBaTh YMEHHs NMPOTHO3UPOBATH IOCIEACTBUS CBOEH NEATENIBHOCTH M XUMHUYECKUX MPUPOIHBIX, OBITOBBIX M MPOU3BOICTBEHHBIX
IIPOLIECCOB;

6) chopmHpOBaTh MOHMMAaHUE 3HAYUMOCTU JOCTHXKEHUI XMMHUYECKOM HAyKH M TEXHOJOTHH JJs pa3BUTHS COLMAIbHON M MPOM3BOJACTBEHHOM

chep.

1.2.2. Ilnanupyembie pe3yJibTaThl 0CBOEHHsI 001e00pa3oBaTebHON JUCHUUIIMHBI B c00TBeTcTBUM ¢ PI'OC CIIO u Ha ocHoBe ®I'OC COO

B pamkax ocBoeHHs mporpaMMbl YIeOHOM AUCIUTUIMHBI XUMHUS Y 00ydaromuxcs GopMHUPYIOTCS 00mue u npodeccuoHaaIbHbIe KOMIICTCHITUHN B
cootBercTBUM ¢ TpeboBaHusME PI'OC cpegHero npodeccnoHaIbHOr0 00pazoBaHus 1Mo crerraabHocTH 43.02.16 TypHusm 1 rocTenpruUMCTBO



Kon HaumeHnoBaHue 001X M NpoecCHOHAIBHBIX KOMIIETECHIU I
OK 01 Bri6upath criocoOsI pernieHus 3a1ad npo(ecCHOHaTbHON ACSITEIHHOCTH, MPUMEHUTEIBHO K PA3JIMYHBIM KOHTEKCTaM.
OK 02 Ocy1ecTBIATh MOKUCK, aHAINU3 U UHTEPIIPETANIO HHPOPMALIUN, HEOOXOAMMOM /17151 BBITOTHEHUS 33124 MPO(ECCUOHATBHON JesITeIbHO-
CTH.
OK 04 PaboTath B KOJJIGKTHBE U KOMaHe, 3PPEeKTUBHO B3aUMOCHCTBOBATh C KOJUIETAMHU, PYKOBOJICTBOM, KJIMEHTAMH.
OK 07 ConeiicTBOBaTh COXPAHEHHUIO OKPYXKAIOIIEH Cpeibl, pecypcocOepexeHunto, 3PEeKTUBHO NEeHCTBOBATh B UPE3BhIYAHBIX CUTYAITUSX.

1.2.3. IlnanupyemMpblie pe3yJbTaThl 0CBOEeHUs 001Ie00pa3oBaTeabHOil TucHUIIMHBI B c00TBeTcTBUU ¢ PI'OC CIIO u Ha ocHoBe PI'OC
COO.

B pamkax mporpaMMbl yueOHOM TUCIMIUIMHBI 00YyYalOIIMMHUCS OCBAMBAIOTCS JIMYHOCTHBIE, METANPEAMETHbIE U IPEIMETHbIE Pe3yIbTaThl B
cootBeTcTBUM ¢ TpeOoBaHusiMu DOC cpemnero oOmiero oOpa3oBaHUs: TUYHOCTHBIE, MeTAaNpeaMeTHbIe, MPeAMeTHbIe 1Jisi 0a30BOr0 ypOBHA

U3yYeHusl:

Kox 1 HamMeHOBa-
HHe (popMUPYEMBIX
KOMIIeTeHITU I

Ilnanupyemble pe3yJIbTaAThI OCBOCHHS AU CIHMILTHHBI

Oo61mme-iuunocmuvle u me-
manpeomemuwie)

JducuuMnjuHapHble (npedmemtmbie)

OK 01. Beibupats
CIIOCOOBI PEIICHUS
3as1a4 rpoeccuo-
HaJIbHOM JIeSTEIbHO-
CTH IPUMECHHUTEIHHO
K Pa3U4HBIM KOH-
TEKCTaM

B wyactm TpymoBoro Bocnu-
TaHUSA:

- TOTOBHOCTb K TPYyZly, OCO3Ha-
HHE UEHHOCTH MAacTepCTBa,
TPYIOIIO0OwHE;

- TOTOBHOCTh K aKTHBHOW Jesi-
TEJILHOCTH ~ TEXHOJIOTHUECKON
W COLMaJIbHON HampaBJIeHHO-
CTH, CIIOCOOHOCTh HWHHIIHHPO-
BaTh, IUIAHUPOBATh U CAMOCTO-
SITETLHO ~ BBIMIOJIHATh  TaKYHO
JIESITeNIbHOCTD;

- MHTEpPEC K Pa3In4yHbIM Cce-
pam npodeccHoHaNbHON esi-
TEIHHOCTH,

OBnajeHue yHHMBepCAJIbHbI-
MH y4eOHBIMH MO3HABATEb-
HBIMH JeHCTBUAMM:

a) 0a3oBble JIOTHYeCKHe

- BIIQJICTh CUCTEMOM XMMHYECKUX 3HAHWH, KOTOpas BKIIFOYACT: OCHOBOIOJIATAIONINE TTOHATHS (XUMUUe-
CKHI1 DJIEMEHT, aTOM, JICKTPOHHAsI 000JI0YKA aTOMa, S-, p-, d-3JIEKTPOHHBIE OpOUTAIIA aTOMOB, HOH, MO-
JIEKYyJa, BAIGHTHOCTh, JJIEKTPOOTPHIIATEIIEHOCTD, CTCIICHb OKUCIICHUS, XUMHUYECKasi CBS3b, MOJIb, MO-
JISIpHAs Macca, MOJISPHBIN 00bEeM, YIIICPOIHBINA CKeNeT, PYHKIMOHATbHAS TPYIIa, PaguKail, U30Mepus,
HM30MEPBI, TOMOJIOTHYECKHUI Psil, TOMOJIOTH, YIJIEBOJOPOIBI, KUCIOPO/I- U a30TCOAEPIKAIINE COCIUHE-
HUsI, OMOJOTHIECKH aKTUBHEIE BelIecTBa (YIIeBOMBI, KUPHI, OCIKH), MOHOMED, MTOJIMMED, CTPYKTYPHOE
3BEHO, BBICOKOMOJICKYJISIPHBIC COCIUHCHUS, KPUCTAIUIMYECKAsT PEIIETKA, THUITBI XMMUYECKUX peakiuil
(OKHCITUTENbHO-BOCCTAHOBUTEIbHBIC, 3K30- U DHIOTEPMHUECKUE, PEaKIIMd HOHHOTO OOMEHa), pacTBOp,
OJICKTPOJIMTBI, HEQJICKTPOJIUTHI, SJICKTPOJIUTHYCCKAA JUCCOUalrsd, OKUCINTEIIb, BOCCTAHOBUTEIb, CKO-
POCTh XUMUYECKON PEaKIUH, XUMUIECKOE PABHOBECHUE), TEOPUU H 3aKOHBI (TEOPHSI XUMHUYECKOTO CTPO-
eHUs opraHnyeckux BemectB A.M. ByTiepoBa, Teopus 3NEKTPOIUTUISCKON TUCCOIUAIINH, TEPHOINYe-
ckuit 3akoH J[.U. MenpeneeBa, 3aKOH COXpaHEHHUSI MAaCChl), 3aKOHOMEPHOCTH, CHMBOJIMUCCKHH S3BIK XU-
MUH, (aKTOJOTHYECKHUE CBEACHHUS O CBOWCTBAX, COCTaBE, MOJIYYCHHH W OE30MACHOM HCITOIB30BAaHUN
BaXHEHIIINX HEOPTaHWYECKUX U OPTaHUYECKHUX BEIIECTB B OBITY U MPAKTUYECKON AESITETHHOCTH Yeio-
BEKa,

- YMETh BBIABJIATH XapaKTepHBIC MPHU3HAKA M B3aMMOCBS3b M3YUCHHBIX MOHSATHH, IPUMEHITH COOTBET-
CTBYIOIIIME TIOHSATHUS MPHU ONMMCAHUN CTPOCHHUS U CBOWCTB HEOPTAaHMUYECKUX W OPTaHUYECKHUX BEINECTB H
WX TIPEBPAIICHUI; BRISIBILITH B3aMMOCBSI3b XUMHUECKHUX 3HAHUH C TMMOHATHSIMU W TPEICTABIICHUSIMH JIPY-
TUX €CTECTBCHHOHAYYHBIX MTPEIMETOB;




JaeicTBUS:
- CaMOCTOSTEIbHO (OPMYJIH-
poBaTh M  aAKTYyaJlM3UPOBAThH

npoliieMy, paccMaTpuBaTh ¢
BCECTOPOHHE;

- YCTaHABJIHMBATL CYIIECCTBCH-
HBI MPU3HAK WU OCHOBAHHS
JUTSL CpaBHEHHUs, Kiaccu(uka-
LMK ¥ 0000IICHHS;

- ONpPENeNsTh UEIH JeSITelb-
HOCTH, 33J]aBaTh NapaMeTphbl U
KPUTEPUH UX JOCTIKEHUS;

- BBISIBIISATH 3aKOHOMEPHOCTH H
MPOTHUBOPEYUS B paccMaTpu-
BACMbIX SIBJICHUSX;

- BHOCHUTh KOPPCKTHBHI B Jcs-
TEIbHOCTh, OIICHHUBATH COOT-
BETCTBUE PE3yJbTATOB IIEISAM,
OIICHMBATh PHUCKH  IIOCIEH-
CTBHH JEATCIBHOCTH,

- pa3BUBaTh  KPEAaTHUBHOE
MBINICHWE TIPU  PEIICHUH
JKU3HEHHBIX TIPo0OIeM

0) 0a30BbIe HCCJIEI0BATEIb-
CKHMe JelcTBUS:

- BIIQJICTh HaBBIKAMHU Y4E€OHO-
UCCIICIOBATEIBCKONW U TIPOCKT-
HOH JeATEILHOCTH, HABBIKAMU
paspernieHus mpooeM;

- BBISBIISITE MPUYUHHO-
CJICJICTBCHHBIC CBSI3M U aKTya-
JU3UPOBATh 3a7ady, BEIIBH-
raTth THUIIOTE3y €€ pelIcHMUS,
HAXOAWTh apTyMEHTHI JJIS JIO-
Ka3aTelbCTBA CBOMX yTBEp-
JKICHUH, 3a7aBaTh MapaMeTPhI
Y KPUTEPHUH PEIICHUS;

- YMETh HCHOJIb30BaTh HAUMEHOBAaHHUS XHUMUYECKUX COEIMHEHHN MEXIYHapOAHOIO COI03a TEOpEeTHYe-
CKOM M MPUKJIAJHON XUMHUH U TPUBUAJIbHBIE Ha3BaHUS BaXXHEHIINX BELIECTB (3TUICH, alleTUIICH, TJIHLie-
puH, dheHon, Gopmanbaeru, YKCycHasl KHCIOTa, TIIMIMH, YTapHbIA ra3, YriIeKUCIbld Ta3, aMMHaK, Ta-
IIeHas! U3BECTb, HEeTallleHast U3BECTh, TUTHEBAs COAA U APYTHX), COCTABIATH (YOPMYIbl HEOPTraHUIECKUX
U OPraHUYECKUX BEILIECTB, YPAaBHEHUS] XUMUYECKUX PEaKLHi, OOBACHITh UX CMBICI; IOATBEPXKIATh Xa-
paKTepHble XUMHUYECKHE CBOICTBA BEIIECTB COOTBETCTBYIOIIMMH IKCIIEPUMEHTAMHU U 3aIlUCSIMU YpaB-
HEHUM XMMHUYECKUX PEAKIIHIA;

- YMETh YCTAaHaBIUBaTh NPUHAIJIEKHOCTh MU3yUYEHHBIX HEOPraHWYECKHX U OPraHMYECKUX BEIIECTB K
OIIpEeJICJIEHHBIM KJIacCaM U IpyIaM COeIMHEHU, XapaKTepU30BaTh UX COCTaB U BayKHEWIIINE CBOWCTBA;
OTIPENIeNIATh BUABI XUMHUUECKUX CBs3eH (KOBaJeHTHas, WOHHAs, METaJUIMYecKas, BOAOPOIHAsI), THIIbI
KPUCTAIUTMYECKHUX PEIICTOK BEIIECTB; KIACCU(PUIMPOBATh XUMUYECKUE PEaKIHH;

- c(hopMHupPOBATH NMPEICTABICHUSA: O MAaTEPHAIBHOM €IMHCTBE MHpPA, 3aKOHOMEPHOCTSX M MO3HaBaeMO-
CTHU SIBJICHUH NPHUPOJBI; O MECTE U 3HAUYCHUU XUMHH B CUCTEME €CTECTBEHHBIX HAYK U €€ POJIU B odecrie-
YEHUH YCTOMYMBOIO Pa3BUTHS YEJOBEUECTBA: B PELICHUH MPOOJIEM 3KOJIOTMUECKOM, SHEPreTHUECKOH 1
MUIIEBON 0€30MacHOCTH, B PAa3BUTHH MEIHWIIMHBI, CO3MaHUM HOBBIX MAaTEPUAIOB, HOBBIX MCTOYHHKOB
SHEPTUH, B 00ECTIEYeHNN PAIOHAIBHOTO MPHPOIONONF30BaHNA, B (POPMUPOBAHUN MUPOBO33PEHUS U
o01miell KyJIbTYphl 4eJIOBEeKa, a TAKKE IKOJIOIMYECKH 0OOCHOBAHHOTO OTHOILEHHS K CBOEMY 3I0POBBIO H
MPUPOIHOU Cpeae;

- BIaJIETh CHCTEMOM XUMHUECKHUX 3HAHHUM, KOTOpas BKIIOYAeT: OCHOBOMOJAraloIie MOHATHS (JOTIOJIHHU-
TEJIBHO K CUCTEME MOHATHI 0a30BOr0 ypOBHS) - H30TOIIBI, OCHOBHOE U BO30YKIEHHOE COCTOSIHHE aTOMa,
ruOpuau3anys aToMHbIX opOutaneil, xumudeckas cBsa3b ("5 " u "", KpaTHBIE CBSI3M), MOJISIpHAsl KOH-
[EHTPAaLUs, CTPYKTYpHast popmylia, u3oMepus (CTPYKTypHasi, reoMeTprdeckas (IHC-TpaHC-H30Mepusl),
TUNBI XUMUYECKHX pPeaKiuii (rOMO- U TeTepOreHHbIe, 00paTUMbIe 1 HEOOpaTHMBIE), PACTBOPHI (MCTHH-
HbI€, TUCIIEPCHBIE CHUCTEMBI), KPUCTANIOTHAPATHI, CTENEHb AUCCOLMUAINH, JIEKTPOIN3, KPEKUHT, pH-
(OpMUHT); TEOPHH W 3aKOHBI, 3aKOHOMEPHOCTH, MUPOBO33PEHYECKUE 3HAHUS, JIS)KAIHEe B OCHOBE I10-
HUMAaHHS TPUYUHHOCTH U CHCTEMHOCTH XHMHUYECKHX SIBIIEHUI, COBpEMEHHBIE MPEACTAaBICHNUA O CTpOe-
HHUHM BELIECTBA HA aTOMHOM, MOJIEKYJISIPHOM M HaJMOJIEKYJIIPHOM YPOBHSIX; IPEACTABICHUS O MEXaHU3-
Max XMMUYECKUX PeaKklHid, TePMOAMHAMUYECKUX U KHHETHUYECKUX 3aKOHOMEPHOCTSIX UX MPOTEKaHUS, O
XUMHUYECKOM PaBHOBECHH, TUCTIEPCHBIX CHCTEMaX, (PaKTOJIOTHYECKHE CBEJICHHS O CBOWCTBAaX, COCTAaBE,
MOJTy4eHUH U 0€30IacCHOM HCIOJIb30BAHMM BAKHEHWIINX HEOPTaHWYECKUX M OPraHUYECKHX BEILIECTB B
OBITY U MPAKTUYECKOI AEATENFHOCTH YEIOBeKa; O0MMX HAYYHBIX NPUHIMIIAX XUMHYECKOTO MPOU3BO-
cTBa (Ha mpUMepe MPOU3BOJICTBA CEPHON KUCIOTHI, aMMHUaKa, METaHOJIa, IepepaObOTKH HEDTH);

- YMETh IPOBOJIUTH PACUETHl MO0 XUMHYECKUM (OPMYJIaM M YpaBHEHUSIM XMMHYECKHX PEaKIHi C Hc-
MOJIb30BaHNEM (PU3UUECKUX BEJMYMH (Macchl, 00beMa ra30B, KOJIMYECTBAa BEIIECTBA), XapaKTEPHU3YIO-
[IMX BEIECTBAa C KOJUYECTBEHHON CTOPOHBI: pacueThl M0 HAXOXKICHUIO XMMUYECKOH (popMymbl Bele-
CTBa; pacyeTbl Macchl (00beMa, KOJMYECTBA BEILECTBA) INPOLYKTa PEaKIHM, €CJIM OJHO M3 HUCXOIHBIX
BEIIECTB JJaHO B BUJIE pacTBOpA C ONPEAEICHHON MacCOBOM JJOJIEN paCTBOPEHHOTO BEIECTBA MJIM IaHO B




- aHaJM3UPOBATh TOIYYCHHEIC
B XOJ€ peUICHHS 3a7add pe-
3yJIbTAThI, KPUTHICCKH OIICHU-
BaTh WX JOCTOBEPHOCTH, MPO-
THO3MPOBATh U3MEHEHHE B HO-
BBIX YCJIOBHSIX;

- YMETh MEPEHOCUTH 3HAHUS B
MO3HABATEIHHYI0 M IMPaKTHUE-
CKYI0 00JIaCTH JKHU3HEICSITENIb-
HOCTH,

- YMEThb HMHTETPUPOBATH 3Ha-
HUS M3 Pa3HBIX IPEIMETHBIX
obnacrei;

- BBIIBHIaTh HOBEIC HJIEH,
npejiaraTh OpUTHHAJIbHBIC
MOJIXOJIbI ¥ PEIICHHUS;

- CIOCOOHOCTh MX HCIOJIB30-
BaHHS B [TI03HABATEILHON U
COIMANIbHOM MPaKTHKE

M30BITKE (MMEET MPUMECH); pacyeThl MACCOBOW MIIM OOBEMHOM JTOJH BBIXOJa MPOAYKTa PeaKiuu; pacue-
THI TETUTOBOTO 3 deKTa peaknuii, 00LEMHBIX OTHOIICHHH Ira30B;

- YMETh BBISBJIATH XapaKTEPHbIE NMPU3HAKU M B3aUMOCBS3b M3YUYEHHBIX NMOHATHHA, IPUMEHATh COOTBET-
CTBYIOIIME TOHATHS MPH OMMCAHUU CTPOECHHUS U CBOMCTB HEOPTaHMUYECKUX U OPraHUYECKHX BEILECTB U
WX TPEBPAILEHUI; BBIABIATE B3aMMOCBSA3b XUMUYECKUX 3HAHUH C MOHATUSAMU U NIPEICTaBICHUSIMH IpY-
T'HX TPEIMETOB I 0ojiee OCO3HAHHOTO NMOHMMAHUS U OOBSICHEHUS CYIIHOCTH MaTepHAJIbHOTO €IUH-
CTBa MHpa; UCIIOJIb30BATh CUCTEMHBIE XUMUYECKUE 3HAHUS AJIs1 OOBSICHEHHS M IPOTHO3UPOBAHHUS sIBJIE-
HUH, UIMEIOIIUX €CTECTBEHHOHAYYHYIO IPUPOAY;

- YMETh WCIOJB30BaTh HAMMEHOBAHMS XMMHUYECKUX COCNMHEHHH MEXIYHApOJHOTO COI03a TEOopeTHUe-
CKOH M NPHUKIAJHOW XMMHU W TPUBUAJIBHBIE HAa3BaHMs BEILECTB, OTHOCAIIMXCSA K U3yUYEHHBIM Kilaccam
OpPraHMYECKUX M HEOPraHWYECKHUX COEIMHEHUI; UCTIONb30BATh XUMHUYECKYIO CUMBOJIMKY JUJISl COCTaBJIe-
HUs (POPMYIT HEOPraHWYECKUX BEIIECTB, MOJICKYIISIPHBIX U CTPYKTYPHBIX (Pa3BEPHYTHIX, COKPAIIEHHBIX
U CKeJeTHBIX) (OpMYJT OpPraHMYECKHX BEIIECTB; COCTABIATHh YpaBHEHHS XUMHUYECKHX PEakIui U pac-
KpBIBaTh UX CYIIHOCTB: OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX pEaKIUi MOCPEICTBOM COCTAaBJICHHUS JIIEK-
TPOHHOTO 0ajlaHca ITHX Peaklnii; peaknii HOHHOTO 0OMeHa MyTeM COCTABJICHHUS WX TIOJNHBIX U COKpa-
HICHHBIX HOHHBIX YpaBHEHHI; peakiuii rTuIpoiIn3a, peakiiui KoMIuiekcooOpa3oBanus (Ha mpuMepe THI-
POKCOKOMIUIEKCOB LIMHKA M aJIOMHHUS); MOATBEPKIATh XapaKTepHble XUMHYECKUE CBONWCTBA BEIIECTB
COOTBETCTBYIOLIMMH SKCIIEPUMEHTaMH U 3allUCSIMU YPABHEHUN XUMHUYECKUX PEaKLU;

- YMETh KJIacCH(PHUIUPOBATh HEOPTaHMYECKHE U OPraHWYEeCKHE BEIIECTBA U XUMHUYECKHE PeaKIlnH, CaMo-
CTOSITENILHO BBIOMPATh OCHOBAHUS M KPUTEPHUH ISl KIACCU(PHUKALNN U3Y9aeMbIX XUMUIECKUX OOBEKTOB;
XapaKTepH30BaTh COCTAB U BaXKHEHIIINE CBOMCTBA BELECTB, IPHHAIEKAIINX K OMPEIEICHHBIM KJlaccaM
U TpyMNIaM COeIWHEHMH (IMPOCThIE BEIIEeCTBA, OKCHJBI, THJIPOKCHUIBI, COJH; YIJIEBOAOPOABI, MPOCTHIE
3(uUpbl, CIIUPTHI, PEHOJBI, abJACTHIbI, KETOHBI, KAPOOHOBBIC KHCJIOTHI, CIOXKHBIC 3(DUPHI, XKUPHI, YIiie-
BOJIbI, aMUHBI, aMUHOKHCIIOTBI, OCJIKH); IPUMEHSATh 3HAHHS O COCTaBE U CBOWCTBAaX BEIIECCTB AJIS dKCIIe-
PUMEHTAIFHON MPOBEPKU TUIIOTE3 OTHOCHUTENIBHO 3aKOHOMEPHOCTEHN MPOTEKaHUsI XUMUYECKUX peaKiuit
Y TIPOTHO3UPOBAHUS BO3MOXKHOCTEH UX OCYIIECTBICHUS;

- YMETh MOATBEPXkKAATh HA KOHKPETHBIX MPHUMEpPaxX XapaKTep 3aBUCHMOCTH PEaKLHOHHON CrOCOOHOCTH
OpPTaHWYECKUX COSAMHEHUI OT KPaTHOCTH W TUMa KOBaleHTHO! cBsi3u (T " m ""), B3aMMHOTO BIVISTHHUSA
aTOMOB M TPYIIIl aTOMOB B MOJIEKYJIAX; a TAK:KE OT 0COOEHHOCTE! pean3anny pa3InyHbIX MEXaHU3MOB
NPOTEKAHUS PEAKLUM;

- YMETb XapaKTepu30BaTh EKTPOHHOE CTPOEHNE aTOMOB (B OCHOBHOM U BO30Y)KIIEHHOM COCTOSIHUH) U
MOHOB XMMHYECKUX 31eMeHToB 1 - 4 nepuosos [lepuoanueckoit cucrems! .M. MenneneeBa u ux Ba-
JICHTHBIC BO3MOXHOCTH, UCHOJB3ys moHATHS "s", "p", "d-anekTpoHHbI" OpOUTANIM, SHEPreTHUECKUE
YPOBHH; OOBSCHSITH 3aKOHOMEPHOCTH N3MEHEHUS! CBOMCTB XMMUYECKUX 3JIEMEHTOB U 00pa3yeMbIX UMH
COEIMHEHNH IO NIEPHOAAM U TpyIIaMm;




OK 02. Ucnonb3o-
BaTh COBPEMCHHBIC
CpEeJICTBa MOUCKA,
aHaJlM3a U UHTEP-
nperanuu uHdop-
Maluu 1 uHpopMa-
IIMOHHBIC TEXHOJIO-
THH TSI BBITIOJTHE-
HUA 3a71a4 npodec-
CUOHAJILHOU Jes-
TEIHHOCTH

B o0iacTH meHHOCTH Hay4-
HOI0 MO3HAHUSA:

- c(opMuUpOBaHHOCTE MHPO-
BO33PEHUS, COOTBETCTBYIOLIE-
ro COBPEMEHHOMY YPOBHIO
pasBUTH HaykKM ©  OOIe-
CTBEHHOW MPAKTHKH, OCHOBAH-
HOTO Ha JHWaliore KYJIbTYp,
CIOCOOCTBYIOIIETO OCO3HAHUIO
CBOETO MECTa B MOJHUKYJILTYP-
HOM MHPE;

- COBEpIICHCTBOBAHUE S3BIKO-
BOW U YUTATENIBCKON KYJIbTYpPhI
KaK CpeACTBa B3aMMOJICHCTBUS
MEXIy JIOAbMH W TTO3HAHHA

MUpA;
- OCO3HaHHWE IEHHOCTU HaydY-
HOU  JICATENIHOCTH, T'OTOB-

HOCTb OCYIIECTBIISITH MPOEKT-
HYI0 U HCCIEAO0BATEIbCKYIO
JISATEIILHOCTh MHIUBUAYAIBHO
U B TPYIIIIE;

OBnajeHue yHHMBepCAJIbHbI-
MH y4eOHBIMH MO3HABATEb-
HBIMH JeHCTBUAMM:

B) padoTa ¢ uHopManmei:

- BJAJETh HABBIKAMU MOJyYe-
HUS WHGOPMAIMK W3 HCTOY-
HUKOB Da3HBIX THIIOB, CaMoO-
CTOSITENIBHO OCYIIECTBIATh
MOWCK, aHAJINU3, CUCTEMaTH3a-
U0 W WHTEPIPETAlUI0 HWH-
(dhopMaluu pasjMyYHBIX BHIOB
1 GopM TIpeACTaBICHNS,

- CO3/1aBaTh TEKCTHI B pa3jiny-
HeIXx (opMaTax ¢ y4ETOM
Ha3HAUYCHUS WHQOOPMAIUU W

- YMETh ITUTAHUPOBAThH U BBIMOJHATH XUMUYCCKHUIA IKCIICPUMEHT (TIPEBpAIlEHUs] OPTaHUYSCKUX BEUICCTB
TIPU HarpeBaHUH, TIOJTYUYCHHUE STHUIICHA U N3YYEHHE ero CBOICTB, KaueCTBEHHBIE PEAKIINH HA allbJACTH/IbI,
KpaxmaJj, YKCYCHYIO KUCIIOTY; JACHATypalus OCIKOB IPY HarpeBaHUU, IBETHBIC PEAKIIMHA OCIIKOB; MPO-
BOJIUTH PEAKIMM MOHHOTO OOMEHa, ONpEJEIATh CPEIy BOJHBIX PacTBOPOB, KAYECTBEHHBIC PEaKIUU Ha
cyibdar-, kKapOOHAT- U XJIOPUI-aHUOHBI, HA KATHOH aMMOHHUS; pelliaTh 3KCIIEPUMEHTANbHBIC 3aJIa4H 110
temaMm "Metamtel" u "Hemeramisl") B COOTBETCTBHH C TIPaBHJIAMH TEXHUKH 0€301TACHOCTH IIpH 00pa-
IISHUH C BEIECTBAMHY U JJAOOPATOPHBIM 00OPYIOBaHUEM; MIPEICTABIISATE PE3YIbTATHl XUMUYECKOTO DKC-
NepuMeHTa B JOpMe 3alucCH ypaBHEHHH COOTBETCTBYIONIUX PEAKIMA U (OPMYITUPOBATH BBHIBOJIBI HA
OCHOBE ITHX PE3YJIbTATOB;

- YMETh aHATU3UPOBATh XUMHUYECKYI0 MH()OPMAIUIO, TIOTYYaeMyl0 W3 Pa3HbIX HNCTOYHUKOB (CPEICTB
MaccoBol nH(opmaruu, cetb HTepHET U ApyTHe);

- BJIaJIeTh OCHOBHBIMH METOJaMH HAYYHOTO MO3HAHUS BEIIECTB U XMMUYECKHX SBICHUN (HAOIOCHHUE,
M3MEpeHHe, SKCIIEPUMEHT, MOJISITUPOBAHKE);

- YMETh MPOBOJUTHh PAaCUYETHl MO0 XUMHUYECKUM (OpMyJaM W YPaBHCHUSM XUMHUYECKHUX PEAKIMiA C UC-
MOJIb30BaHUEM (DM3MUECKUX BEIHYNH, XapaKTEPHU3YIOLINX BEIIECTBA C KOJIMYECTBEHHON CTOPOHBI: Mac-
cbl, 00beMa (HOpMaJIbHBIC YCIIOBHS) ra30B, KOJMUECTBA BEIECTBA; MCIIOJIb30BaTh CUCTEMHbIC XUMHUE-
CKHE 3HaHUS JJIs IPUHATHS PEIICHUH B KOHKPETHBIX JKU3HEHHBIX CUTYAIIUSIX, CBA3aHHBIX C BEIIECTBAMH
U X IPUMEHEHHUEM;

- YMETb CaMOCTOATCIIbHO IINIAHUPOBATh U IIPOBOANTH XUMHYECKUH OKCIICPUMEHT (HonyquHe " uU3yde-
HUE CBONCTB HEOPTaHMUYECKUX M OPTaHUYECKUX BEIECTB, KAYECTBEHHBIC PEAKIIMU YTIIEBOJIOPOAOB pa3-
JUYHBIX KJIACCOB M KUCIOPOJICONEPKAIINX OPTaHUYECKUX BEIIECTB, PEIICHUE YKCIIEPUMEHTAIBHBIX 3a-
Jlad 10 Pacro3HaBaHUIO HEOPTaHWYECKUX M OPTaHMUYECKUX BEUIECTB) C COOJIIOJICHHEM MpaBuil Oe3omac-
HOT'O OOpallleH!sI ¢ BelecTBaMK U JITa0OpaTOPHBIM 000pyAOBaHHEM, (DOPMYIHPOBATH LIENIH HCCIIe0Ba-
HUS, MIPEAOCTABIATh B PA3IUYHON QopMe pe3ynbTaThl SKCIIEPUMEHTA, aHATM3UPOBATh U OICHUBATh UX
JIOCTOBEPHOCTH;

- YMETh OCYIIECTBIISTh IeJICHANPABICHHBIN MOMCK XMMHUYECKON HHPOPMAIIH B PA3IMYHBIX HCTOYHUKAX
(HayuHas u yueOHO-Hay4YHasl JINTEpaTypa, CpeACTBa MaccoBoi nH(opMaluu, cetb IHTepHeT u Apyrue),
KPUTHYECKH aHAIM3MPOBATh XUMHUYECKYI0 MH(OpMaIHio, repepadbaTsiBaTh €€ U MCIOIh30BaTh B COOT-
BETCTBHUH C MTOCTABJICHHOHN yueOHOMU 3a1avueii;

- BIIAJIETh CHCTEMOW 3HAaHWH O METOJIaX HAyYHOTO TIO3HAHUS SBICHUN MPHUPOIBI, UCTIOIb3yEeMBIX B €CTe-
CTBEHHBIX HayKaX WM YMEHHSIMH MPHUMEHSATH 3TH 3HAHUS MPH SKCIIEPHUMEHTAIEHOM HCCIIEOBAaHUU Be-
oIeCTB U 1J1d OOBICHEHHST XUMHUYECKUX HBHCHHﬁ, HUMCIOIINX MECTO B IMIPUPOJLC HpaKTH‘-ICCKOﬁ JACATCIIb-
HOCTH Y€JIOBEKA U B TIOBCCTHEBHOMW KHU3HH;




[[ENIEBOW ayUTOPHH, BhIOUpas
onTuMaibHy0 (opmy mpen-
CTaBJICHHS M BU3YaJTU3AIINN;

- OLICHHMBATh JOCTOBEPHOCTD,
JIETUTUMHOCTh ~ MH(pOPMAIINH,
€¢ COOTBETCTBHE MPABOBBIM H
MOPaTbHO-3THUECKUM HOP-
Mam;

- WCIOJIb30BaTh CPEJICTBA WH-
(hOpMaIMOHHBIX U KOMMYHH-
KAI[MOHHBIX TEXHOJIOTHH B pe-
IMEHUN KOTHUTUBHBIX, KOMMY-
HUKAaTUBHBIX MW OpraHu3anu-
OHHBIX 3a/la4 C COOJIOJICHUEM
TpeOOoBaHMIA SPrOHOMUKH,
TEXHUKU 6630HaCHOCTI/I, T'uru-
CHBI, pecypcocOepexeHus,
MPaBOBBIX M 3THYCCKUX HOPM,
HOPM WH(pOPMALMOHHON 0e3-
OIaCHOCTH;

- BJIQJICTh HABBIKAMH PaCIio-
3HABAHUS U 3aLIUTHI HHPOP-
MaluH, HHHOPMAIHOHHOM
0e30MacHOCTH JINYHOCTH;

OK 04. DddexTus-
HO B3aMMO/ICHCTBO-
BaTh U pa0doOTaTh B
KOJUICKTHBE U KO-
MaHJie

- TOTOBHOCTh K CaMOpPa3BHU-
THIO, CaMOCTOSITEJIbBHOCTH M
CaMOOTPECICHHUIO;
-OBJIQJICHUE HAaBBIKAMHU y4e0-
HO-MCCJIE0BAaTENbCKOM, TMpo-
eKTHOM ¥ COIMAJbHOM nes-
TEIIbHOCTH,

OBJaneHue yHUBepPCAJbHBI-
MH KOMMYHHKATHBHBIMU
JeHCTBUSIMH:
0) coBMecTHas
HOCTb:

- IOHMMAaTh M HCIHOJIHL30BaTh

aeATe/Ib-

- YMETh IUTAHUPOBAThH U BBIMOJHATH XUMUYCCKHUIA IKCIICPUMEHT (TIPEBpaIlEHUs] OPTaHUYSCKUX BEUICCTB
NPY HarpeBaHUM, MMOMYUCHUE ITUIICHA M M3YYEHUE €0 CBOMCTB, KAUECTBEHHBIC PEAKIIUU Ha aJbJICTU/IbI,
KpaxmaJj, YKCYCHYIO KUCIIOTY; JACHATypalus OCIKOB IPH HarpeBaHUM, IBETHBIC PEAKIMHA OCIIKOB; MPO-
BOJIUTH PEAKIMH MOHHOTO OOMEHa, ONpEJEIATh CPEIy BOJHBIX PacTBOPOB, KAYECTBCHHBIC PEaKIUU Ha
cyibdar-, kKapOOHAT- U XJIOPUI-aHUOHBI, HA KATHOH aMMOHHUS; pelliaTh 3KCIIEPUMEHTANBHBIC 3aJIa4H 110
temaMm "Metamtel" u "Hemeramipl") B COOTBETCTBHH C TIPABIJIAMHA TEXHUKH 0€30MACHOCTH IIpH 00pa-
IISHUH C BEIECTBAMHU U JJAOOPATOPHBIM 00OPYIOBaHUEM; MIPEICTABIISATE PE3YIbTATEl XUMUYECKOTO IKC-
nepuMeHTa B (opMe 3amucu ypaBHEHWH COOTBETCTBYIONIMX peakiuii U (GopMyIupoBaTh BBIBOJBI Ha
OCHOBE ITUX PE3YJIbTATOB;

-YMETh CAMOCTOSATEIBHO TUITAHUPOBATh U MTPOBOJAUTH XUMUYECKHUI IKCIICPUMEHT (TIOJTyICHUE U H3YUCHHC
CBOMCTB HEOPTaHMYECKUX M OPTaHUYECKHUX BEIIECTB, KAYCCTBCHHBIC PEAKIUU YTIICBOJOPOAOB pa3jiny-
HBIX KJIaCCOB M KHCJIOPOJCOJESPKANINX OPTaHHYECKUX BEIIECTB, PEIICHHE dKCIICPUMEHTAIBHBIX 3a/1a4
10 PacNO3HABAHHWI0 HEOPTaHWYECKUX W OPraHMYECKHX BEIIECTB) C COOJIOJICHHEM MPaBHI O€30MaCHOTO




MPEUMYINECTBA KOMaHIHOW U
WHIUBUYaTbHON paOOTHI;

- TNPUHUMATH IEIH COBMECT-
HOW JIEeATEIILHOCTH, OPTaHU30-
BBIBaTh W KOOPIWHUPOBATH
JICHCTBUS II0 €€ JTOCTHKEHHIO:
COCTaBIATh IUIAH [ACHCTBUMH,
pacupeneniaTs poiau C y4eToM
MHCHHUH Y4YaCTHHUKOB 0O0CYyX-
JIlaTh Pe3yJabTaThl COBMECTHOMN
pabortsr;

- KOOPAWHHPOBATH W BBIMOJ-
HATH paboTy B YCIIOBHSAX pe-
QTBHOTO, BHPTYaIbHOTO H
KOMOWHHUPOBAHHOTO  B3aHMO-
JICHCTBHS,

- OCYIIECTBJISATh TO3UTHUBHOE
CTPaTEerMyecKoe MOBEICHUE B
PasIUYHBIX CHUTYyalusIX, IIpo-
SIBJIATH TBOPYECTBO M BOOOpa-
’KeHHE, OBITh MHUITHATUBHBIM

OBJaneHue yHUBEpPCAJbLHBI-
MH PeryJsaiTUBHbIMHU Jeii-
CTBHSIMH:

T) NPUHATHE Ce0s1 U JAPYrux
JIoaen:

- MPUHUMATh MOTHUBBI U apry-
MEHTBl JIPYTHX JIIOJIeH mpH
aHajgu3e pe3ylbTaToB  Jcs-
TEIBHOCTH;

- TpU3HABAaTh CBOE MpPaBO M
MpaBo Jpyrux JoAed Ha
OIIINOKHU;

- pa3BHUBATh CIOCOOHOCTH I10-

HUMAaTh MUP C TIO3UIIHU JAPYTO-
T'0 YeJIOBEKA;

oOpalmieHusi ¢ BemecTBaMd M J1abOpaTOpHBIM 00OpyAOBaHKEM, (HOPMYIMPOBATH LIENH HCCICIOBAHUS,
IPEIOCTABIATh B Pa3IMYHON (opMe pe3ysbTaThl SKCIEPUMEHTA, aHAIU3UPOBaTh U OLEHUBATh MX JO-
CTOBEPHOCTE;
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OK 07. CopneiicTBo-
BaTh COXPaHEHUIO
OKpY>KarolleH cpe-
eI, pecypcocOepe-
KCHUIO, TIPUMEHSTh
3HaHUA 00 U3MEHe-
HUM KJIUMAaTa, IPHUH-
IUTIBI OEPEXKITUBOTO
MIPOM3BOACTBA, -
(eKTHBHO NIeCTBO-
BaTh B UPE3BbIUANi-
HBIX CUTyalusax

B o0/1acTH 3K0J10IrH14€CKOro
BOCIIUTAHMUSA:

- cOpMHPOBAHHOCTH 3JKOJIO-
TUYECKON KyNbTYpbl, MOHUMA-
HUE BIUSHUS  COLMAIBHO-
9KOHOMHUYECKHUX IMPOIIECCOB Ha
COCTOSIHHE MPHUPOJHOW U CO-
IUATBHON cpefbl, OCO3HAHHE
II00ATBHOTO XapakTepa JKO-
JIOTUYECKHX MPOOIIeM;

- IUTAaHUPOBAHUE U OCYIICCTB-
JICHWE NIeNCTBUH B OKpYyXkaro-
el cpesie Ha OCHOBE 3HAHUA
1ejaeil yCTOMUMBOrO pa3BUTUA
YeJI0BEYECTBA,;

- AKTUBHOE HENpusiTHE Jeil-
CTBUM, TMPHUHOCIIIUX  Bpea
OKpYKalolleu cpene;

- YMEHHe IPOTHO3UPOBAThH He-
OJIaronpusTHBIE  3KOJOTHYE-
CKHE TIOCIEJCTBUSA NpPEaNpH-
HUMAaeMbIX JEHCTBUM, MIPEOT-
BpaIaTh ux;

- paclIMpeHuEe OIbITa JAes-
TEJIBHOCTH 3KOJOTMYECKOMN
HaIpPaBICHHOCTH;

- OBJIaJICHUC HABBIKAMU y4eO-
HO-UCCIIEAOBATENbCKOM, MPO-
€KTHOM U COLIMAJIbHOM Jesi-
TEIBHOCTH;

- chopMHpOBATH TPEACTABICHUSI: 0 XUMHUYECKOH COCTaBISIONICH €CTECTBEHHOHAYYHOW KapTHHBI MHpA,
POJIM XUMHUH B MO3HAHUH SIBICHUN HPUPOILI, B (POPMUPOBAHHM MBIIIJICHUS W KyJIbTypbl JUYHOCTH, €€
(hYHKITMOHATBHON T'PaMOTHOCTH, HEOOXOJIMUMOMW JUIsl PEHICHHS MPAKTUYCCKUX 3a/lad M DKOJIOTHYECCKH
000CHOBaHHOT'O OTHOIICHUS K CBOEMY 3I0POBBIO U TIPUPOIHON CpeIc;

- YMETh COOJTIOIaTh MPaBHiIa dKOJOTHICCKH MEISCO00Pa3HOTO MOBEACHUS B OBITY M TPYIOBOU NESTEIh-
HOCTH B IIEJISIX COXPaHEHHUS CBOETO 3I0POBbSI U OKPYKAIOIIEH TPUPOJIHON CPEJIbI; YUUTHIBATH OMTACHOCTh
BO3JICUCTBUS HA KUBbIC OPraHU3MBI OIPENICICHHBIX BEIIECTB, IOHUMAsl CMBICI MOKA3aTeNsl MpeaeabHON
JIOTTYCTUMOM KOHUEHTPALIHH;

- YMeThb MPOrHO3UPOBATh, AHAIM3MPOBATh M OLICHUBATH C IO3MIUN 3KOJOTHYSCKONW O€30IaCHOCTH IO-
CJIENICTBUS OBITOBOH W TIPOM3BOJICTBEHHOW JEATEILHOCTU YEIIOBEKA, CBS3aHHOW C IMepepaboTKoM Be-
IIECTB; MCIIOJIE30BaTh MONyYeHHBIC 3HAHUS JUIS MPUHATHS TPAMOTHBIX PEIICHUH MPOOJIeM B CUTYaIUsX,
CBSI3aHHBIX C XUMHEH;

- YMETh OCO3HaBaTh OMACHOCTb BO3JEHCTBUS HA KUBBIE OPraHU3MbI ONPEICIICHHBIX BEIIECTB, IOHUMAs
CMBICTT TIOKAa3aTeNisi NPEJeNbHONW JOMYCTUMON KOHIIGHTPAIlMU, W TOSCHATh Ha MpPHMEpax CIOCOOBI
YMEHBIIIEHUS U MPEJOTBPAIIEHUS UX BPETHOTO BO3JAEHCTBUS HA OPraHU3M YEJIOBEKa.
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2. CTPYKTYPA U COJIEP)KAHUE OBIIIEOBPA3OBATEJILHON JUCIHATLIMHBI

2.1. O0beM QUCHUILIMHBI ¥ BUAbI Y4eOHOI padoThI

Bup yueOHoii paboThbl

O0vém uacoe

MakcumasbHas ydyeOHasi Harpy3ka (Bcero) 80
Oosi3aTenbHAs ayIMTOPHAs yueOHAas Harpy3Ka (Bcero) 78
B TOM YHCJIE:
TEOPETUYECKUE 3aHATUS 54
MPAKTUYECKUE 3aAHATUS 24
KOHTPOJIbHBIE PAOOTHI
KYPCOBBI€ PadoThl (IIPOEKT) (He npedycmMompeHo)
CamocTosiTesibHasi padoTa o0yuyarmerocs (Bcero) 2

B TOM 4YMCJIC:

CamocrosiTenpHas paboTa HajJl KypcoBOH paboToil (POEKTOM) (He npedycmMompeHo)

Umoeosas ammecmayus é ghopme ougppepenyuposannozo 3auema (2 cemecmp)

12



2.2. TeMaTu4yeCKMil IJIAH U COJAepPKaAHME YUeOHON TUCHUIIMHBI « XUMHS»

Koas! 00mmux u
npogdeccuoHab-

HBIX KOMIIETEH-
U, JHYHOCTHBIX

06%- MeTanpeIMeTHBIX,
HaumenoBanue | Coxep:kaHue y4eOHOTro MaTepuasia (0OCHOBHOE U npocbeccnonanbﬂou-opneHTnpOBaﬂnoe), JadopaTopHbie U eM HPEIMETHBIX pe-
pa3fesioB U TeM NPaKTH4YeCKHE 3aHATHUS, IPUKJIATHONH MOYJ/Ib ya-
cop | 3YIpTATOB, hop-
MHPOBAHHMIO KOTO-
PBIX CIIOCOOCTBYET
3JIEMEHT IpPo-
rpaMMBbl
1 2 3 4
1 kypc 1 cemectp
Paznen 1. OCHOBBI CTpOEHUS BENIECTBA 8
Tema 1.1. Coneprkanue yueOHOTo MaTepuaa 4 OK 01
Ctpoenue ato-  |CUMBOIMYECKHIN SI3bIK XUMHU. XUMHUYECKUAN DIICMEHT. CoBpeMeHHass MOJENb CTPOEHMSI aTOMa. DJIEKTPOHHas )
MOB XUMHUYE- KoHpuryparus atroma. Kimaccupukamuss XUuMHIECKUX SJIEMEHTOB (S-, p-, d-21emMeHThI). BaneHTHBIE 3JIEKTPOHBI.
CKHX 3JICMCHTOB |BajeHTHOCTh. DJIEKTPOHHAS MPUPOAA XUMUUYECKOU CBSI3U. DIIEKTPOOTPULIATEIbHOCTh. BUIbI XUMHUYECKON CBSI3U
W IIpUpoJia XU~ |(KOoBaJICHTHAs, HOHHAsI, METAJUTMYECKas, BOAOPOJIHASI) U CITOCOOBI ee 00pa30BaHuUs. 2
MHUYECKOMU CBSI3U
Tema 1.2. Coneprkanne yaeOHOro MaTepuaa 4 OK 01
[Mepuonnueckuit | Tepuoamueckuii 3axon .M. MeHeneeBa HCTOPUUECKOE U COBPEMEHHOE cojiepkanue. [leproaiueckas CHCTe- 2 OK 02
3aKOH M TabIM- | ma xuMuueckux dementoB J[.1. Menneneesa. ®usnueckuii cmuicn Iepronuueckoro 3akona JI.M. Mennenee-
na JI.M. Menne- | Ba. 3akOHOMEPHOCTH W3MEHEHHUSI CBOUCTB XUMHUCCKHMX DJIEMEHTOB, 00pPa3yeMbIX UMM IPOCTHIX M CJIOXHBIX Be-
Jieesa LIECTB B COOTBETCTBUU C MOJIO)KEHUEM XMUMHUYECKOro 3ieMeHTa B [lepuoanueckoil cucreme. OTKpBITHE HOBBIX
XUMUYECKUX AIIEMEHTOB.
IIpodeccnonabHO-OPHEHTHPOBAHHOE COAEePKAHNE YUeOHOT0 MaTeprajia
MupoBo33peHueckoe U HaydyHoe 3HaueHue [lepuonudeckoro 3akona .M. Menneneesa. IIpornossr .M. Men-
JIeJIeeBa.
IIpakTrueckue 3aHATUs 2

[IpakTuueckoe 3ansitue Ne 1. Pemienue 3agaHuii Ha UCMOJIB30BAHME XMMHUUYECKONM CUMBOJMKU U Ha3BaHUM CO-
GI[I/IHGHI/Iﬁ 110 HOMGHKHaType MG)KI[yHapO,Z[HOI‘O COKO3a TGOp@TH‘-I@CKOfI n HpI/IK.HaI[HOI\/'I XUMHUHU U TpI/IBI/IaJII:HBIX
Ha3BaHUU JJIsI COCTABJICHUS XUMHUYECKUX (POPMYJT TBYXaTOMHBIX COCTMHEHUM (OKCHIOB, CYIb()HI0B, THIPUIOB
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U T.IL.) U JPYTUX HEOPTraHUYECKUX COEIUHEHUN OTIEIbHBIX KiaccoB. [IpakTuueckue 3aaHusi Ha YCTAaHOBJICHHE
CBSI3M MEXJY CTPOCHHEM aTOMOB XMMHUYECKHX SJIEMEHTOB M MEPUOAMYECKUM HU3MEHEHHEM CBONCTB XHMHYe-
CKHUX DJIEMEHTOB U X COEJMHEHUIN B COOTBETCTBUH C MOJIOKEHUEM B l[leproanyeckoil cucreme.

Paznen 2. Xumuueckue peakiuu 12
Tema 2.1. Tuner | Coneprkanue yueOHOTro MaTepuaa 6 OK 01
XUMHYECKHX pe- [Kiaccupukanus U THIIBI XMMUYECKUX PEaKLMi ¢ yYacTHEM HeopraHndeckux BeriecTB. CocTaBieHHe ypaBHEHHH
aKIum COCUHEHUS, Pa30KEeHHs, 3aMelIeHus] U OOMeHa, B T.4. TOPEHMsI, OKUCIIEHUS -BOCCTAHOBJICHUS. YpaBHEHUs| 2
OKHCJICHUSI-BOCCTAHOBJICHUSI.
Crenenb okucnenus. OKUCIUTENb U BOCCTAHOBUTEIb
IIpodeccnonaibHO-OpHEeHTHPOBAHHOE COJEePKaHUE YUeOHOI0 MaTepHaJia )
OKHCIIUTENBHO-BOCCTAHOBUTENIBHBIE PEAKIIUN B MPUPOJIE, TPOU3BOACTBEHHBIX IIPOLIECCAX U KUZHEAEATEIbHOCTU
OpraHu3MOB
[IpakTHueckue 3aHATHs 2
[Ipaxktnueckoe 3ansTue Ne 2 KonuyecTBeHHbIE OTHOIEHUS B XUMUU. OCHOBHBIE KOJIMYECTBEHHBIE 3AKOHBI B XU-
MHUHU U PaCUeThl IO YPaBHEHUSIM XUMHUECKUX peakiuii. Mo Kak eIMHHIIA KOJIMUECTBa BellecTBa. MomsipHast
Macca. 3akoH ABoraipo. MoJsipHbIi 00hEM Ta30B.
Tema 2.2 Onex- |ConepxaHue yueOHOro MaTepuasa 6
TpoJIUTHYCCKas | Teopwst SIEKTPOTUTHIECKON nuccormanun. MoHbI. DIIEKTPOIUTHI, HEJIEKTPOJIUTHI. Peakiinn noHHOTO 0OMEHa.. 2
aucconmanus - (CocraBlieHHE pEaKIMii HOHHOTO OOMEHa IyTeM COCTABJICHHUS WX TOJHBIX U COKPAIIEHHBIX MOHHBIX YpaBHEHHUM. )
MOHHBIA O0OMEH KucnotHo-ocHOBHBIE peakiiuu. 3a/laHusi HA COCTaBJIEHNE HOHHBIX peaKluui
[IpakTHueckue 3aHATHs 2
IIpakTnueckoe 3anarue Ne 3.“Turnbl XUMHYECKUX peaKuii”.
3alaHKs Ha COCTABJICHUE HOHHBIX PEAKIMI, ONPEACIICHUE TUIIOB PEAKIMil, UX TPU3HAKOB.
Paznen 3. CtpoeHue 1 CBOMCTBA HEOPraHUYECKUX BEILIECTB 14
Tema 3.1. Knac- | Coneprkanue yueOHOro MaTepuaa 2 OK 01
cudpukanms, Ho- |[IpeagMeT HEOPraHWYECKOW XMMHHU. B3anMOCBA3b HeopraHmveckux BemecTB. Kiaccudukaius HEOPraHUUECKUX OK 02
MEHKJIaTypa u BemecTB. [IpocThie U cioxHbie BemecTBa. OCHOBHBIE KIIACCHI CIIOKHBIX BEIIECTB (OKCUIbI, TUIPOKCUIBI, KUCIIO-
CTPOCHHE HEOP-  |Thl, COJM). ArperaTHble COCTOSIHUS BEIIeCTBA. THUIbl KPUCTAIIMUECKUX PEIIETOK (aTOMHAs, MOJEKYJspHasi, HOH-
TAaHMYCCKUX BE-  |Has, METAJUTMYECKas ). 3aBUCUMOCTh (DH3UYECKHUX CBOWCTB BEIIECTBA OT TUIA KPUCTAJUIMYECKON PEIIeTKH. 3aBH- )

mIeCTB

CUMOCTh XMMHYECKON aKTUBHOCTHU BEIIECTB OT BUOB XUMHUYECKOU CBSI3HM U THUIA KPUCTAIIMYECKON PEIIETKH.
Homenknatypa HEOPraHMYECKUX BEIECTB: HA3BAHUE BEIIECTBA MCXOJS M3 MX XUMUYECKOW (HOPMYIBI UITU CO-
CTaBJICHUE XUMHUUYECKOW (POpMYIIBI MCXOMs M3 Ha3BaHMs BemecTBa mo MexayHapogHoi (MKOITAK) wnu tpuBH-
AJIbHOM HOMEHKJIATYype.
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Tewma 3.2. ®usu-
KO-XUMHUYECKHE
CBOICTBA HEOP-

CopepxaHue yaeOHOTro MaTepuaa

Mertamel. O6mue puznyeckne 1 XUMUYECKUE CBOMCTBA MeTalIoB. CIIocOOBI MOTydeHUsl. 3HAaU€HUE METAIIOB U
HEMETAJJIOB B MIPUPOJIE U KU3HENCIATEIHHOCTH YeJoBeKa U opranu3mMoB. Kopposus meramnos. Hemerams. O6-

TaHUYCCKUX Be-  [mue pu3nyeckue u XUMUIECKHUE CBOMCTBA HeMeTa/IoB. Tunnunsie cBoiicTBa HemetaioB [Y— YII rpymnm. Kmac- 2
IeCTB CH(bHKauH;I M HOMCHKJIaTypa COCTMHECHUN HEMETAIIOB.
[IpakTHueckue 3aHATHs 2
[IpakTrueckoe 3ansatue Ne 4. PeneHrue npakTUKO-OPUEHTUPOBAHHBIX TEOPETUUECKHUX 3aJJaHU Ha CBOMCTBA, CO-
CTaB, MOJIYYCHHE U OE€30MaCHOE UCIIOJIH30BAHNE BAKHEHIIINX HEOPTAHUYECKUX BEIECTB B OBITY U MPAKTHUECKOM
JESATEIbHOCTH YEJIOBEKA.
Tema 3.3. Unen- | Conepkanue yueOHOTro MaTepuaa 6
TH(UKAIKU HEOP- | XUMUUECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTraHMYECKHX BEIIECTB (OKCHJIOB, KHCIIOT ). 3aKOHOMEPHOCTH B )
TFaHUYECKUX Be- | U3MEHEHUH CBOWCTB IIPOCTHIX BEIIECTB, BOJAOPOAHBIX COEANHEHNUH, BBICIIMX OKCUJOB U I'MIPOKCHUJIOB.
IMECTB XVMUYECKUE CBOWCTBA OCHOBHBIX KJIACCOB HEOPTaHUYECKHUX BEUIECTB (THAPOKCHUIOB, coleil u ap.). [loustue o 7
Kau4E€CTBEHHOM pEaKIINu.
IIpakTrueckue 3aHATUs 2
[IpakTrueckoe 3anstue Ne 5. CocTaBlieHME YPAaBHEHHI XUMUYECKUX PEAKIMI C y4aCTHEM MPOCTHIX U CIIOKHBIX
HEOPTaHMYECKUX BEIIECTB: METAIOB M HEMETAJIOB; OKCHIOB METAIIJIOB, HEMETAIIJIOB U aM()OTEPHBIX AJIEMEHTOB;
HEOPraHMYECKUX KHUCJIOT, OCHOBaHUN M aM(OTEPHBIX THIPOKCHUIOB; HEOPraHMUYECKUX COJIeH, XapaKTepU3yIOIINUX
ux cBoiicTBa. MneHTudukanus HeopraHMyecknx BEIIECTB.
KonTponbHas pa- .
5ot KonTponbnas padora Nel. CtpoeHue 1 cBOiCTBa HEOpraHMYECKUX BEIIECTB 2
1 kypc 2 cemecTp
Paznen 4. CTpoeHue U CBOMCTBA OPraHUYECKUX BEIIECTB 28
Tema 4.1. Knac- | Coxepxanue yueOHOTO MaTepraia 6 OK 01
cudukanus, [MosiBIeHUE U pa3BUTHE OPraHUYECKOM XUMUU Kak Hayku. [IpeamMer opranuueckoit Xumun. MecTo u 3HaueHHe OK 02
CTPOCHUE U HO-  (OpraHUYEeCKON XMMHH B CUCTEME ECTECTBEHHBIX HAYK. XUMHYECKOE CTPOEHUE KAK NOPAIOK COEAMHEHUSI aTOMOB 2
MEHKJIaTypa Op- |B MOJIEKYJIE COIVIACHO UX BaJIEHTHOCTH. OCHOBHBIE IIOJIOKEHUS TEOPUN XUMUYECKOTO CTPOEHUSI OPIraHUUYECKUX
TaHUYECKUX Be- |coeauHeHuii A.M. byTiepoBa. YriepoaHblii CKeIET OpraHuuYeCKON MOJIEKYJIbl. 3aBUCUMOCTh CBOMCTB BEILIECTB OT
ICCTB XUMHUYECKOTO CTPOCHUS MOJIEKYI1. MI30Mepus U U30MepBl.
[Tonsatue o pyHkuMoHaNbHON rpynme. Panukan. IlpuHnmne! kiaccudukanuyu OpraHMuecKuX CoeqMHEeHu. Mex- )
JYHApOAHasi HOMEHKJIATypa U MPUHIMITBI HOMEHKJIATYPbl OPraHMYECKUX COEANHEHUM.
HomeHknatypa opraHM4ecKiX COeIMHEHUIN OTIENIbHBIX KJIaCCOB (HACBIIIEHHbIE, HEHACBIIEHHbIE U apoMaThue-| 2
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CKHUE YTJIEBOJIOPOJIbI, CIUPTHI, (PEHOIIBI, aIbJAETH/Ibl, KETOHBI, KApOOHOBBIE KUCIOTHI U Jp.) CocTaBieHnEe MOTHBIX
U COKpAILEHHBIX CTPYKTYPHBIX (POPMYJI OPraHUYECKHUX BEIIECTB OTAEIbHBIX KJIACCOB, UCHOIb3Yys UX HA3BaHUS 110
cucTeMaTuyecko HOMeHKiarype. Pacdersl mpocreiiield popMynbl OpraHMYeCKOW MOJEKYIbI, UCXOS U3 dIie-
MEHTHOT0 cocTaBa (B %).

Tema 4.2. CBoii-
CTBa OpraHuye-
CKUX COEIUHEHUIT

CopepxaHue yaeOHOTro MaTepuaa

12

OU3NKO-XUMUYECKHE CBOWCTBA OPraHMUYECKUX COCTMHEHUH OTAEIBHBIX KIACCOB (OCOOCHHOCTH KiacCHU(UKAIIUH
¥ HOMEHKJIATYPhl BHYTPH KJIacca; TOMOJOTHYECKHN psin U oOmas Gopmyna; uzomepus; GU3MUECKUE CBONCTBA;
XUMHUYECKHUE CBOMCTBA; CTIOCOOBI MOTYUYCHUS):

— MPCACIBbHBIC YTJIICBOAOPOIBI. FopeHI/Ie MCTAaHa KaK OAWH M3 OCHOBHBIX MCTOYHUKOB TCILJIa B IPOMBIIIJICHHOCTH
1 ObiTy. CBOMCTBA MPUPOTHBIX YTICBOAOPOAOB, HAXOXKACHUE B PUPOJIC M MPUMEHEHHE AJIKAHOB,;

[IpakTHueckue 3aHATHs

W30oMepust 1 HOMEHKIIATypa yIiIeBOIOPOAOB

— HENpeJe/IbHBIC U apOMAaTHUYECKHUE YTIIeBOIOpoAbl. [TomuMepu3aius dTHiIeHa Kak OCHOBHOE HAIIPABJIICHHUE €ro
HCIIOJIB30BAaHUs. TopeHHe allCTUJICHA KaK UCTOYHUK BBICOKOTGMHepaTypHOFO INIaMCHU JIs1 CBapKI/I 148 peBKI/I ME-
TaJIoB;

— KHACIIOPOCOIepIKAIINE COSAMHEHUS (CITUPTHI M MPOCThIe A(DUPHI, (PEHOIBI, aTbACTUIBI K KETOHBI, KAPOOHOBHIE
KHCIIOTHl U MX Mpou3BojHEIe). [IpakTHdyeckoe MpUMEHEHUE STUIICHIJIMKONS, TulepuHa, ¢erona. [lpumenenue
dbopManbaeruaa, aneTaabaeruaa, yKCycHol KHCIoThl. Mblla Kak COJM BBICIIMX KapOOHOBBIX KUCIOT. Motoriue
CBOMCTBa MBILIIA;

— a30TcoJIeprKallie CoequHEHNs (AaMUHBI 1 aMUHOKHCIIOTHI, Oeliki). BricokoMOsIeKysipHble coeAMHEeHNs. MOHO-
Mep, NOJIMMED, CTPYKTYpHOE 3BeHO. [lonumepuzanus.

['eneTnueckas CBsI3b MEXKIY KJIACCAMH OPraHUYECKUX COCIMHEHUM. PeleHne 1enoyek npeBpaileHui Ha TreHeTH-
YECKYIO CBSA3b MEX/Y KJIAaCCaMU OPraHUYECKUX COCAUHEHUN C COCTaBJIECHHMEM Ha3BaHUN OPraHMYECKUX COEIUHE-
HHI 10 TPUBUAJIBLHOW WM MEKTYHAPOAHON CUCTEMAaTHYECKOM HOMEHKIIATYpE.

Tema 4.3. Unen-
TU(UKAIUS opra-
HUYECKUX Be-
LIECTB, MX 3HAYE-
HUE U TIPUMEHE-
HHE B OBITOBOH U
MIPOM3BOJICTBEH-
HOM AesITeIbLHO-
CTH 4YeJIOBEKa

ConeprkaHuie yueOHOTO MaTepraa

buooprannueckue coenuuenus.. [lpeBpanienns 6eIKoB nuny B opranusmMe. buonornyeckne GyHKIMKU GEIKOB.

[Ipumenenue u 6uosoruueckas poib yrieBoJoB. OKUCIEHHE YIIIEBOJOB — UCTOYHUK SHEPTUH JKHUBBIX OpraHU3-
MoB. O6nacT NPUMEHEHHUS AaMUHOKHCIIOT
buonornueckune GyHkimu xKupoB. Poias opraHndeckoil XuMuM B pelieHuH mpooJieM MUIIEBON 6€30MacHOCTH

Ponb oprannyeckoil XMMuM B pelieHUH MPoOIeM IHEPreTUYECKOil 6€30MacHOCTH, B pa3BUTHH MEIULIMHBI, CO3/1a-
HUU HOBBIX MaTEPHAJIOB, HOBBIX MCTOYHUKOB DHEPIHH (ATbTEPHATUBHBIC UCTOYHUKU dHEPruu). OnacHOCTh BO3-
JeMCTBHS Ha KHUBbIE OPraHU3MbI OPTraHUUYECKUX BEIIECTB OTIENIBHBIX KIacCcOB (yrI€eBOJOPO/IbI, CIIUPTHI, PEHOMBI,
XJIOPOPraHUYECKHEe MPOU3BOAHBIC, aIbJACTUIBI U JIP.), CMBICH MOKa3aTessl IpeleIbHO JOMYCTUMON KOHIIEHTpaIuu
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IIpakTrueckue 3aHATHUs

[IpakTrueckoe 3anarue No7: “ PemieHne NMpakTUKO-OPUEHTUPOBAHHBIX TEOPETUUECKUX 3aJIaHMil HA CBOMCTBA Op-
TaHUYCCKUX COGI[I/IHGHI/Iﬁ OTACIJIIBbHBIX KJIACCOB.» H,Z[@HTI/I(l)I/IKaHI/IH OpPraHu4CCKUX COGI[I/IHGHI/Ifl OTACJIbHBIX KJIacC-
coB. CocTaBjieHHE YpaBHEHUN pEaKIUd.

CTpyKTypa 1 CBOWCTBa OpraHMyecKux BemecTB. O000IeHNe 3HaHUH. 2
Pasznen 5. Kunetndeckue u TepMOAMHAMUYECKNE 3aKOHOMEPHOCTH TPOTEKAHNSI XUMUUECKHUX PEAKIIUN 4
Tema 5.1. Cko- | Coxmepxanue yueOHOTO MaTepHraia 4 OK 01
pocTh xumMH4e- | CKOPOCTh peakiiy, e¢ 3aBUCMOCTb OT Pa3IHYHBIX (PaKTOPOB: MPUPO/IBI PEArPYIOLINX BEIIECTB, KOHIIEHTPAILIUH OK 02
CKMX PEaKIMH.  |pearHpyromMx BEHIeCTB, Temiieparypsl (mpasuio Baut-T'odda), miomann peakiimOHHON TOBEPXHOCTH, HATHYHSI
XUMHYECKOE Karanusaropa. TemnoBbie 3G (GeKThl peakuuid. IK30- U dSHAOTEpMUYECKUE peakiuu. OO6paTuMocTh peakuuid. Xu- )
paBHOBECHE MHYECKOE PAaBHOBECHUE U €r0 CMEIEHUE IOJ ACHCTBUEM Pa3IUYHBbIX (HaKTOPOB (KOHLEHTpAlMs peareHTOB WM
MPOAYKTOB pEaKIMH, JaBJICHUE, TeMIepaTypa) A CO3/1aHUS ONTUMAIBHBIX YCIOBHM MPOTEKaHUS XUMHUYECKUX
IIPOIIECCOB.
[IpakTHueckue 3aHsATHs 2
[TpakTruyeckoe 3anstue Ne 8. PerieHne npakTHKO-OPUEHTUPOBAHHBIX 33JaHUN HA aHAJIU3 (PAKTOPOB, BIUSIOIINX
Ha U3MEHEHHE CKOPOCTH XUMHMUYECKON peakluH, B T.4. C MO3ULIMN 3KOJIOTHYECKH L[eJIecO00pa3HOro MOBEACHUS B
OBITY M TPY/IOBOM JACATEIBHOCTH B IIENISAX COXPAHEHHS CBOETO 3/I0POBbs U OKPY>KalOIIeH MPUPOAHOM CpeIbl.
Pasnen 6. PacTBopsl 4
Tema 6.1. Ilons- | Coneprkanue yueOHOTro MaTepuaa 2 OK 01
THE O PacTBOpax |PacTBopeHne Kak (PU3HKO-XMMHUYECKHi mporecc. PactBopsl. CriocoObI MPUIOTOBIEHUST pAacTBOPOB. PacTBopwu- OK 02
MOCTb. MaccoBasi 10J1s1 pacCTBOPEHHOr0 BemiecTBa. CMBICI MTOKA3aTeNsl NIPEAeIbHO TOMYCTUMON KOHIIEHTPAUU U OK 07
€ro UCHOJIb30BaHHUE B OLIEHKE IKOJIOIMUECKON O€30I1aCHOCTH.
IIpogeccnonaIbHO-OPHMEHTHPOBAHHOE CO/IepKaHue Y4eOHOro MaTepHaJia 2
[TpaBuia 3K0JI0rMUYECKH 1€1eCO00Pa3HOro MOBEAEHHS B OBITY U TPYAOBOM IEATEIBHOCTH B LIEISIX COXPAHEHUS
CBOETO 3JI0POBbSl M OKpY)Karolled INPUPOJHOM Cpelbl: OMACHOCTh BO3JEHCTBUS HA KMBBIE OPraHU3MBbl OIpEjie-
JICHHBIX BEIIECTB.
IIpakTrueckue 3aHATHUs 2
[TpakTuyeckoe 3anarue Ne 9. Pemenue 3a1a4 Ha IPUTOTOBJICHUE PACTBOPOB (yI00pEHUs, JIE€KapCTBECHHbIEC Bellle-
CTBa M OBITOBAst XUMHSI).
Paznen 7. Xumus B ObITY M TPOU3BOICTBEHHOM JIESTEIFHOCTH YEIOBEKA 6 OK 01, OK 02,
Tema 7.1. Coaeprkanne yaeOHOro MaTepuaa 6 OK 04, OK 07

Xumus B ObITY U

Hogelimme nocTKeHUss XUMUYECKON HAYKH M XUMUYECKON TEXHOJOTHU. Posib XuMuM B 00€CIIeYeHUN IKOJIOTH-
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HpOI/IBBOI[CTBeH-
HOU JIeATeNbHO-

YECKOM, SJHEPreTUYECKON U NMHUILEBON MTPOMBIIUIEHHOCTH, pa3BUTHU MeaUIMHBL. [IpaBuia noucka aHanusa XUMHU-
4yecKOoW nH(OpMAaIMU U3 pa3InYHbIX HCTOYHHKOB.

CTH YEJIOBEKa Coneprxanue yueOHOro MaTepuasa 4
Keiicer (¢ yuerom Oynmyrieit nmpodeccCuoHaIbHONW NEITEIbHOCTH) Ha aHaIM3 WH(POpPMAIUA O MPOU3BOICTBEHHOM
NesTeTbHOCTH YEJIOBEKa, CB3aHHOU ¢ mepepaboTKOW M MONyuYeHHEM BEILECTB, a TaKKe C SKOJIOTMYecKon Oe3- )
ornacHocTblo. Hanpumep, xumMus U Typusm, Oymara U KapaHAallld, TOJUMEPbl U MOJUMEpPHbIE MaTepHallbl, TEeK-
CTHJIbHBIE BOJIOKHA M TKaHU, OCHOBHBIC CPEJICTBA THTUEHBI U T.1I..
[IpakTHueckue 3aHsATHs
3amuta Keiica: [IpencraBieHue pe3yJbTaTOB PEMICHUS KEWCOB 2
Bcero 78
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3. YCJOBMUS PEAJIM3AIIAU ITIPOTPAMMBI YYEBHOU JUCIHUATLIAHBI

3.1. TpeboBanuss K MUHUMAIBHOMY MaT€pPHATLHO-TEXHUYECKOMY 00€CTICYCHUIO

Jlnst peanu3aiy IporpaMMBbl IUCITUTUIMHBI TIPETYCMOTPEHBI CICTYIOIINE CIEIHaTbHbIE TOMEIICHUS: YIeOHbIH KaOMHET XUMUH W/WIIN YIeOHOMH
XUMHYECKOH JIaDopaTOpHH.

O6opynoBanue yueOHOro kKaOuHeTa (HarsigHbIe TOcoOus): HaOOPhI MAPOCTEP)KHEBBIX MOJIENICH MOJIEKYJI, MOJCIH KPUCTAJUTMYECKUX PEIICTOK,
KOJUIGKIIMH TIPOCTHIX M CIIOKHBIX BEUIECTB /MU KOJJICKIIUU TOJMMEPOB; KOJUIEKIMS TOPHBIX IMOPOJ U MUHEpANoB, Tabiuia MeHaeneeBa, yueOHbIC
(bunbMsbl, UG POBBIE 00pa30BaTEIBHBIE PECYPCHI.

Texuuyeckue cpencrBa 00y4eHHsi: KOMIIBIOTED C YCTPOWCTBAMM BOCIIPOM3BEIEHUS 3ByKa, IPUHTEP, MYJIbTUMEAHA-IIPOEKTOP C JKPAHOM,
MyJIbTUMEAUIHASA JOCKA, YKa3Ka-IPEe3eHTEP U1 IIPE3CHTALUN.

O0opynoBanme J1abopaTopun U padounx MecT JIaDOPATOPMM: MEH3YPKH, MUIIETKU-KANIEIbHUIBI, TEPMOMETPBI, MUKPOCKOII, JIYIbl, IPEIMET-
HbI€ ¥ TIOKPOBHBIE CTEKJIA, IJIAHILIETHI JJIsl KaledbHbIX peakuui, GuibTpoBasibHas Oymara, MpOMBIBAIKY, CTEKISTHHbIE TPOOUPKH, PE3UHOBBIE TPOOKH,
(dboHapuku, HAOOP PEAKTUBOB, CTCKIISTHHBIC MAJTOYKH, IITATUBHI I MPOOUPOK; MEPHBIE LIUIHH]IPHI, BOPOHKH CTEKIISTHHBIC, BODOHKH JCITUTEIbHEIC U~
muaapuaeckue (50-100 mi), cTynku ¢ necTukoMm, ¢haphopoBbIe YaIIKU, MUHIETHI, PYIBTPBI OyMaXKHBIE, BaTa, MapJs, YaCOBBIC CTEKIIA, JIA0OPATOPHBIC
IITaTUBBI, CITUPTOBBIC TOPEIKH, CIUYKH, IPUOOP [ TTOTYYCHHsI Ta30B (WM MPOOUpPKa ¢ Ta300TBOAHON TPYOKOI), Iep KaTeu Al IPOOUPOK, CKIISTHKI
JUTsl XpaHEHHSI PEaKTHUBOB, pa3IaTOYHBIC JIOTKH, XuMH4eckue crakanbl (50, 100 u 200 mu1); mmaTenu; MUHIETHI; TUTEIbHBIC MIUIIIBI; CEKYHIOMEPHI
(Taiimepsl), MmepHbIe pooupku (Ha 10—20 M) u MepHbIe KONObI (25, 50, 100 u 200 M), BoasHas 6aHs (MU TEPMOCTAT), CTCKIISTHHBIC TAIOYKH; KOHU-
yeckue Konobl st TutpoBadus (50 u 100 mi1); MHAUKATOPHBIE TTOJIOCKH I onpeaesneHus pH u cranmapTHas HHIMKATOPHAS IIKajla; YHUBEPCATbHBINA
uHauKaTop; muneTku Ha 1, 10, 50 mu (wmm qo3atopst Ha 1, 5 u 10 mit), OropeTku sl TUTPOBAHUS, MEAUIIMHCKHUE mIpuIlbl Ha 100—150 mi, maGopaTop-
HbIe Bechl, pH-MeTpsI 1 ap. 1abopaTopHOEe 000pyAOBaHUE.
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3.2. UnpopMannoHHOe obecnedeHre peaju3anuu NpPorpaMmMbl

1. 'abpuensu O.C., OctpoymoB WN.I'., Cnankos C.A. Xumus 10. ba3oserit ypoBens: yueOuuk — M.: [Ipocsemenue, 2022.

2. I'abpuensu O.C., Octpoymon WN.I'., Cnagxos C.A. Xumus 11. ba3oBerit ypoBenb: yueOHukK. - M.: [IpocBemenue, 2022.

3. l'abpuensu O.C., OctpoymoB U.I'. Xumus nist mpodeccuit U crnenuagbHOCTEH COMMATbHO-OKOHOMHUYECKOTO U TYMaHUTAPHOTO MPOQHUIICH:
yuebHuk. — M.: Academia, 2019.

4. T'adbpuensn O.C., JIpicoa I'.I'. Xumus. Tectsl, 3ama4uun 1 ynpaxHeHus: y4e0. mocoOue st CTYJEHTOB PO ECCHOHAIBHBIX 00pa30BaTeIbHbIX
opraHu3anuii, oceanBaronmx npodeccun u cnennansuoctu CI10. — M.: Akanemus, 2016

HNHTEpHET pecypcehl:

1. http://www.chem.msu.su/rus/welcome.html Xumundeckue Hayka u oOpasoBanue B Poccun. BupryanbHas MHQOpMalMOHHas CETh
"Chemnet"(Poccust) ocHOBBIBaeTCS Ha COBOKYITHOCTH WH(OPMAIMOHHBIX PECYpCOB IO XMUMHHU (0Opa3oBaHWEe, HayKa, TEXHOJIOTHS): XMMHUYECKHE
MHCTUTYTHI, (aKyIbTeThl, OOIIECTBA, AaCCOLMAIMH; IIKOJbHOE XHWMHYECKOe O0Opa3oBaHME: CTAaHAAPTHI, YUYEOHMKH, OJUMIIMAJbI, SK3aMEHBI;
aMeKTpoHHas oubaunoreka nmo xumun; nHHOBaruK; HIT "ConeiicTBue XMMHUYECKOMY U SKOJIOTUYECKOMY 00Opa3oBaHmi0" U ipyras nH(popMarus.

2. http://www.alhimik.ru/ Anxumuk. CaliT mpepnaraer pa3HOOOpa3HbI Marepuan A yduTeled (IporpaMMbl IIKOJIBHOTO Kypca XUMHH,
METOJIMYECKUE HAXOJKH, BECTH U3 MUpPA AUCTAHLIMOHHOTO 00pa3oBaHUs), ydyauiuxcs (OCHOBbI XMMHYECKUX 3HAHUH, BUPTyallbHbIE PENETUTOP, 0030p
Y4EeOHMKOB M Y4EOHBIX MMOCOOMH, JUKOBHHBI XMMHUYECKOTO MHpa, Becelas XUMHs), aOUTypHEHTOB U CTYACHTOB (IIOJIE3HBIE CBEICHUS U COBETHI,
3aJlaHus ¥ POTrpaMMbl IK3aMEHOB, MPAKTUKYM U 33JJaYHUK 110 HEOPTaHUYECKOW XMMHUH, BUPTYaIbHbIA KOHCYJIBTAHT).

3. www.hemi.wallst.ru (O6pa3zoBaTeNbHBIN CAUT IS HTKOJIBHUKOB « XUMHS).

4. www.chem.msu.su (D1eKkTpoHHas OMOTNOTEKA IO XUMHH ).

5. Hepsbuna I'.U., Kanrapus I'.B., I'pomes .M. MHTepakTuBHOrO MyJnbTHUMEAMA Y4eOHHKA IO OpraHMYecKkodl xumuu Pexum moctymna:
http://orgchem.ru/
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4. KOHTPOJIb ! OLIEHKA PE3YJbTATOB OCBOEHHMS YYEFHOM JUCHUILIAHBI

KoHTposb 1 olieHKa pe3ysbTaToB 00yUdeHHs OCYIIECTBIISIETCS MPENoAaBaTeieM B Ipolecce MPOBEISHHs MPAKTUUECKUX 3aHATHH U J1aboparop-
HBIX Pa0OT, TECTUPOBAHMS, a TAKXKE BBIOJHEHHMS OOYYAIOUIMMMCS WHIMBHIYaJbHBIX 33/JaHUM, MPOEKTOB, HCCIeN0BaHUN. Pe3ynmpTarbl 00yueHHs

OIPECACIIAIOT, UTO 06yqalonmec;1 AOJIKHBI 3HATh, IOHUMATh U ACMOHCTPHUPOBATH 110 3aBEPIICHUN U3YUCHUA JUCHUITINHBIL.

st popMHpOBaHUs, KOHTPOJIS U OLIEHKU PE3yJIbTaTOB OCBOCHMS YUEOHOH MUCIMILIMHBI MCIOJB3YETCS CHCTEMa OICHOYHBIX MEpONPHITHH,
MIPEACTABIISIONIAs COOON KOMIUIEKC yUeOHBIX MEPONPHUATHH, COTJIAaCOBAaHHBIX ¢ pe3yibTaTamMu o0ydeHus u copmynupoBanubix ¢ yaetom ®I'OC COO
(mpeametHsble pe3ynbrarhl o aucuumianie) u PI'OC CIIO.

Ne | Moayas / Paznen / Tema Pe3yabTat 00yueHnust OueHoOYHbIE MEPONIPUATHS OK
I |OcnoBHO# MOy
1 [Pa3mexn 1. OcHOBBI cTPO- |POpMYJIHMPOBATH OA30BbIE
€HHH BeIecTBa TMOHATHS ¥ 3aKOHBI XUMUH
1.1 |Crpoenue atomoB xumu- | CocTaBiaTh XuMudeckue Gop- |1. 3agauu Ha cocTaBiICHHE XUMUYISCKUX (OPMYJT IBYXaTOMHBIX COEIUHE- OK 01
YECKUX AJICMCHTOB U NIPU- |MYJIbI COSIMHEHUH B COOTBET- |HHI (OKCHIIOB, CYJIb(UI0B, THIPHU/IOB H T.IL.).
pOoZia XUMUYECKOW CBSI3U  |CTBHUHU CO CTETICHBIO OKHCIICHUS
XUMHYECKHX 3JIEMEHTOB, HC-
XO/JIsl M3 BAJIGHTHOCTH H JJIEK-
TPOOTPUIATEILHOCTH
1.2 |Ilepuogmdeckuii 3akoH U | XapaKTepru30BaTh XUMHUIeckue | [I[pakTHKO-OpHEHTHPOBAHHBIC TCOPETHUCCKHE 3aTaHUS Ha XapaKTepH3a- OK 01
tabmuna J[.1. MenzieneeBa |31€MEHTHI B COOTBETCTBHH C  |IIHIO XUMHYECKHX JIEMEHTOB: «MeTauindecKue / HeMeTaIUTHIECKUe OK 02
WX TOJIOKEHUEM B IEPUOINUE- |CBOHCTBA, AIEKTPOOTPUIIATEIEHOCTE U CPOJICTBO K ICKTPOHY XUMUYEC-
CKOH cHCTEME XUMHYECKUX CKHX 3JIEMEHTOB B COOTBETCTBHE C UX JIEKTPOHHBIM CTPOSHHEM H TOJIO-
aneMeHToB J[.M1. MenzeneeBa |keHUEM B MEPUOUUECKON crcTeMe XuMudeckux anemenToB J[.M. Mene-
JIeeBay.
2 |Pa3gen 2. Xumuueckue |(CocTaBJisiTh YypaBHEHUS H
peaknuu CXeMbI XUMHYECKHX PeaAKIUI
2.2 |9nexrponutdeckas auc- |CocTaBiATh ypaBHEHHS XUMHA- | 1. 3amanus Ha COCTaBIICHUE MOJICKYJISIPHBIX M HOHHBIX PEaKIUi ¢ yJacTH- OK 01
COIMaIMs M HOHHBIN 00-  |4ECKMX peaKIMd HOHHOTO 00- |e€M OKCHIIOB, KUCIIOT, OCHOBAHHU U COJIEH, HMOHHBIX PEaKIuii THAPOIN3a
MeH MEHa C y9aCTHEM HEeOpraHW4e- |COJIeH, YCTAaHOBICHHE U3MEHEHMSI KUCIIOTHOCTH CPE/IBL.
CKHX BEIIECTB
2.1 |Tumsl xuMudeckux peak- |CocTaBIsATh peakiuu coenr- | 1. 3amadn Ha COCTaBJICHUE YPaBHCHUH peaKITHii: OK 01
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HEHUs, Pa3IoKeHus1, 0OMeHa,
3aMeIICHIS, OKUCIIUTEIILHO-
BOCCTaHOBHUTEJbHBIC PEAKIIUN
1 peakIny KOMILIEKCO00pa3o-
BaHUs (Ha MpUMepe THAPOKCO-
KOMILIEKCOB aJIFOMHHUS K
LIUHKA) C y4aCTHEM HEOpPTraHHU-
YECKHX BEIIECTB

— COEIUHEHUs, 3aMEILICHU, pa3IoKeHHsI, 0OMEHa M PEaKIHi ¢ yJ4acTHEM
KOMIUIEKCHBIX COCTUHCHHH (Ha MTPUMEPE TUAPOKCOKOMIUICKCOB aJTFOMH-
HUS U ITUHKA);

2. 3a1ayu Ha pacyeT KOJIMYCCTBEHHBIX XapaKTEPUCTHK UCXOIHBIX BEILIECTB
U TIPOJTYKTOB PEAKITUH;.

3 |Pa3peua 3. Ctpoenne u HccnenoBats cTpoeHne u
CBOIICTBA HEOPraHU4Ye- |CBOICTBA HEOPraHUYECKHUX
CKHX BellecTB BellecTB

3.1 |Knaccuduxamwus, HomeH- |Knaccudunuposars Heopra- | 1. Tect «HoMeHkIaTypa 1 Ha3BaHHWE HEOPTaHUUECKHUX BEIICCTB HCXOI U3 OK 01
KJIaTypa U CTPOCHUE HEOP- |HUYECKHE BEIIECTBA B COOT-  |UX XUMHUYECKOW (POPMYJIBI WA COCTABICHUE XUMHUYECKON OPMYIIBI HC- OK 02
TaHUYECKUX BEIIECCTB BETCTBUHU C UX CTPOCHUEM X0/ U3 Ha3BaHHUA BEILIECTBA [0 MEKTyHAPOIHOU WU TPUBUATILHOM HO-

MEHKJIAType».

2. 3agaum Ha pacdeT MacCOBOM JOJIU (MacChl) XMMHYECKOTO deMeHTa (Co-
€JIMHCHUS) B MOJICKYJIE (CMECH).

3. [IpakTrueckre 3aaaHus 0 KIACCU(UKAINK, HOMEHKIIATYPE U XUMUYE-
CKUM QopMyNiaM HEOPraHHIECKHUX BEIIECTB Pa3IMYHBIX KJIACCOB.

3.2 | DU3UKO-XUMUYECKHE VYcraHaBnuBaTh 3aBUCUMOCTh | 1. 3amaHus HA COCTABICHUE YPABHEHUNM XUMUYECKUX PEAKIUM ¢ yuacTueM OK 01
CBOMCTBA HEOPTAHUYECKUX |(DU3MKO-XUMHUYECKIX CBOWCTB |IIPOCTHIX M CIOXKHBIX HEOPTAHUYCCKUX BEIICCTB: OKCHIOB METAJIOB, HE- OK 02
BEIIIECTB HEOPraHMYECKHUX BEIIECTB OT |METAJUIOB M aM(POTEPHBIX DIIEMEHTOB; HEOPTaHHYECKUX KHCIIOT, OCHOBA-

CTPOCHUSI aTOMOB U MOJICKYJI, a|HUH ¥ aM(POTEPHBIX TUAPOKCUIOB, HEOPTaHUYECKUX COJICH, XapaKTepU3y-

TaK)Ke THITa KPUCTAJUIMISCKON |FOIIMX WX CBOWCTBA M CITOCOOBI MOTYYCHUS.

pemeTkn 2. IIpakTHKO-OpUEHTHPOBAHHBIE TEOPETHUECKYE 3aJaHNs Ha CBONCTBA H
MoJTy4eHNe HEOPTraHMIECKUX BEIIECTB.

3.3 |Unentudukanus Heopra- |OOOCHOBBIBATH 3HAYCHUE H [IpakTHKO-OpUEHTHPOBAHHEIE 331aHUS TI0 COCTABICHHUIO XUMHUYECKUX pe- OK 01

HUYECKUX COSIMHEHUN MIPUMEHEHNE HEOPTaHMYECKUX |aKIMi C yIacTHEeM HEOPTaHMYECKHUX BEIIECTB, UCIOIB3YEMBIX IS UX OK 02
BEIICCTB B OBITOBOW U MPOU3- |MASHTH(UKAIIMH U TPOMBIILICHHBIX CITIOCOOO0B MOTyUYCHMUSI.
BOJICTBEHHOM N1€ATEIBHOCTH
YeJI0BeKa UX (Pu3nKo-
XUMHYECKUMHU CBOWCTBAMHU
4 |Pa3znea 4. Ctpoenne u HccnenoBats cTpoeHne u
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cBoOlicTBa OpPraHm4eCKux
BCIIECCTB

cBoOlicTBa OpPraHm4eCKux Be-
eCTB

4.1 |Knaccudukaus, crpoenue | Kitaccuduiporars opraduye- | 1. 3agaHust Ha COCTaBJICHNUE Ha3BaHUM OPraHMYECKUX COCIUHEHHM 110 TPH- OK 01
Y HOMEHKJIaTypa OpraHU- |CKHE BEIIECTBA B COOTBET- BUAJILHOM WJIK MEXAYHAPOIHON CUCTEMAaTUYeCKOM HOMEHKIIATYpE. OK 02
YECKUX BELIECTB CTBUH C UX CTPOECHUEM 2. 3amaHus Ha COCTaBJICHHUE TIOJNHBIX U COKPALLICHHBIX CTPYKTYPHBIX (Qop-

MyJT OPTaHUYECKUX BEIIECTB OTACIBHBIX KIaCCOB.
3. 3amayn Ha OIpeeICHHUE TIPOCTEHIeH HOPMYIIbI OpraHHUECKON MOoJIe-
KYJIBI, ICXOJISl U3 BIIEMEHTHOTO cocTaBa (B %).
4.2 |CpolicTBa OpraHWYECKUX | Y CTaHABIIMBATH 3aBUCUMOCTh | 1. 3amaHus Ha COCTABIICHHE YPABHEHU XUMHUICCKUX PEAKITHI ¢ yIacTHEM OK 01
COETMHEHUH (DUBNKO-XMMUYECKUX CBOWCTB |OpPraHMYECKHUX BEIIECTB HA OCHOBAHUH X COCTaBa U CTPOCHUSI. OK 02
OpPraHMYECKUX BEIIECTB OT 2. 3apaHus Ha COCTaBlICHHE YPaBHEHUH XUMHUYECKUX PEAKLIU, HILTIO-
CTPOEHHS MOJICKYT CTPUPYIONNX XUMUYECKHE CBONCTBA U TEHETUIECKOM CBSI3U OpraHuye-
CKHX BEIECTB Pa3HbIX KIACCOB.

4.3 |Upentudukanus opranu- |OOOCHOBBIBATH 3HAYCHUE H [IpakTHKO-OpUEHTHPOBAHHBIE 33/1aHUS TI0 COCTABICHHUIO XUMHUYECKUX pe- OK 01
YECKHUX , X 3HAUYCHHUE U MIPUMEHEHUE OpPraHmIeCcKuX aKIW{ C y9aCTHEM OPTaHMYECKHUX BEIECTB, UCMOIb3YEMbIX JUIS UX HICH- OK 02
MPUMEHEHUE IS B OBITO- |BEIICCTB B OBITOBOM M MPOW3- |THU(GHUKAIKH B OBITY ¥ IPOMBIIIIICHHOCTH.

BOH M IPOM3BOACTBEHHON |BOACTBEHHOW JEATEIBHOCTH
JIeSITEeIbHOCTY YeJIOBeKa  |4esioBeKa ux (hPU3HuKo-
XUMHYECKUMHU CBOWCTBAMHU

5 [Pa3gen 5. Kunernueckne |McciienoBath paBHOBecHe U
U TEPMOAMHAMHUYECKHE |CKOPOCTh XUMHUYECKHX peaK-
3aKOHOMEPHOCTH MpOTe- |IUi
KaHUsI XHMHYEeCKHX pe-
BN 107071

5.1 |CkopocTh XUMHUYECKHUX UccnenoBars BIUsHUE KOH- 1. IIpakTHKO-OpUEHTHPOBAHHBIE 3a/JaHUS Ha IPUMEHEHHE puHIHUMa Jle OK 01
peakuuii. XuMHU4eckoe LEHTpaluy pearupyroumx Be- |lllarense 11 HaX0XKAEHUSA HANIPABJICHUS CMEILIEHUS] pABHOBECHS XUMHYE- OK 02
paBHOBecHE IIECTB M TEMITEPATYPhI Ha CKO- |CKOM peakIuy 1 aHau3 (aKTOPOB, BIHUSIONINX HA CMEIICHUE XHMUYECKO-

POCTh XUMUYECKUX PEAKIIMA  |TO PABHOBECHS.
2. IIpakTHKO-OpHEHTHPOBAHHBIE TEOPETHUECCKHE 3aJaHMsI HA aHANN3 (ak-
TOPOB, BIUSIONINX HA N3MEHEHUE CKOPOCTH XUMUIECKOH peakiny.
6 HccnenoBath crioco0bI BbI-

Pa3nen 6. PacTtBopnl

pa’keHHs1 KOHIEHTPALUH
PacTBOPOB
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6.1 |Ilonsarue o pacTBOpax Paznudate nctuHHBIC pacTBO- | 1. 3amaum Ha MPUTOTOBJICHUE PACTBOPOB. OK 01
PBl, KOJUTOUTHBIE pacTBOPHI U |2. [IpakTHKO-OPHUEHTHPOBAHHBIC PACUCTHBIC 3a/IaHUS HA TUCTICPCHBIC CH- OK 02
rpy0OIHUCIIEPCHBIE CHCTEMBI Ha | CTEMBI, HCTIONE3YEMBIE B OBITOBOM M TTPOU3BOICTBEHHOMN ACATCIIBHOCTH OK 07
OCHOBE XMMHUYECKOT0 IKCIIe-  |4esIoBeKa.
puMeHTa
6.2 |HccremoBanue CBOMCTB Hccnenorarh Gu3mMKo- IIpakTrueckas pabora OK 01
pacTBOpOB XUMHUYECKHUE CBOHCTBA pacTBO- |— [IpUTOTOBIICHIE PACTBOPOB; OK 02
poB OK 07
1I IMpuxiaagnoi moayiab
7 |Pa3zpmen 7. OueHuBaThH NOCTEICTBHS 3ammTa Keiica (¢ yueToM Oyaymieii npogeccuoHATbHON JesTeJbHO-
XuMus B ObITY M IPOU3- |OBITOBOI U MPOU3BOACTBEH- |CTH)
BO/JCTBEHHOI JeATeJbHO- |HOM IesiTeIbHOCTH YeJI0BeKa
CTH YeJI0BEeKa ¢ MO3UIHNIA IKOJOTHYeCKOM
0e30macHOCTH
Xwumus B ObITy 1 Tipon3-  |OrnieHuBath mocnenctsus 0vl-  |Keiic (¢ yaerom Oyayieit npodeccrnoHaNbHON IS TEIIHEHOCTH): OK 01, OK 02,
BOJICTBEHHOM JIESTENBHO- |TOBOM M MPOU3BOACTBEHHON  |1.Xumus 1 Typusm OK 04, OK 07

CTH 4YCJIOBCKA

JIEATEILHOCTH Y€EI0BEKA C I10-
UL DKOJIOTHYECKON Oe3-
OITACHOCTH

2. TexcTuiIbHBIC BOJIOKHA M TKaHU T.O.
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