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Pabouas nporpamma yueoHoM quctuminabl OV /1. 12 Xumus pazpaboTaHa Ha OCHOBE:

1) T'ocymapcTBeHHOro 00pa30BaTENBHOTO CTaHAApTa CpPEAHEro OO0mIero 00pa30BaHUs, YTBEP)KIECHHOTO TPUKAa30M MUHHUCTEPCTBA
oOpa3zoBanus u Hayku JloHeukoil Hapongnoit Pecybnuku ot 07.08.2020 r. Ne 121-HII, ¢ n3MeHeHUsIMH, BHECEHHBIMU IPUKa30M MMHHUCTEPCTBA
obpazoBanus u Hayku Jlonenkoir Haponnoit Pecyomuku ot 23.06.2021 Ne80-HIT,;

2) IlpumepHoii paboueil mnporpamMMmbl 0011€00pa30BATEIbHON TUCHMIUVIMHBI «XHUMHS» JUId HpOQPEeCCHOHATIBHBIX 00pa30BaTENbHBIX
OpraHu3aIyii, yTBepXIEHHOH Ha 3acemannu CoBeTa 10 OLEHKE COJCPKaHUS U KaueCTBa MPUMEPHBIX pabodnx MporpamMmm 001meo0pa3oBaTeIbHOTO U
corpainbHO-rymManuTapaoro ko CI10, MOCKBA UPIIO 2022 (ITporokon Ne 14 ot «30» Hos0ps 2022r1.);

3) Ilpuka3za MunHmcTepcTBa mpocsenieHus: Poccuiickoir @eneparnmu (3apeructpupoBad B MuHuctepcTBe roctuiimu Poccun) ot 9 okTsa0pst
2024 rona Ne 704, koTopbIii BHOCUT U3MEHEHHUSI B (heJiepabHble OCHOBHBIE 0011e00pa3oBaTeIbHble MPOTrPaMMBbl, BCTYIAONINE B CUITY € 1 ceHTA0ps
2025 rona.

Opranuzanus-pazpadotuuk: I'BIIOY «JloHenkuii TEXHUKYM XUMHYECKUX TEXHOJIOTHHA U (apMarium»
Pa3paborunk: ['omoneposa U. U., npenogasatens ['BIIOY «/loHenkuii TEXHUKYM XMMHYECKMX TE€XHOJOTMHM M (apMalun», CTIEHHUAINCT BbICUIEH
KBaJM(PUKALMOHHON KaTeropuu.

PernienseHTrr:

1. JlorsunoB A.B., npenonasatens ['BIIOY «/loHenkuii MOMUTEXHUUECKUX KOJUISKY, CIICIIUAIKMCT BBICIIEH KBATM(PUKAIIMOHHON KaTeTOpUH;

2. Jlykamyk A.B., mnpenomaBatens ['BIIOY «JloHeukuii TEXHHUKYM XUMHUYECKHUX TEXHOJOTHMH U QapMaluny», CIEUUATUCT BbICHICH
KBaJTU(UKAIIMOHHON KaTErOpPHH.

PaCCMOTpeHa Ha 3ac€aaHuu LIHKJIOBOﬁ KOMHUCCHUH CIICHUAJIBHBIX XUMHWUYCCKUX U TCXHUYCCKUX JUCHUIIIINH
[TpoToxkom Ne OT «___ » 2026 .

[Ipencenarenb MUKIOBOH KOMUCCUU N.A. I'ononépona

PaGouas nporpamma nepeyrepxkaena Ha 20 /20 yueOHBIN TOf
[TpoTokomn Ne 3aceaHrsl METOAUYECKON KOMUCCHH OT « » 20 r
B nporpammy BHECEHBI AOTIOIHEHUS U n3MeHeHus (cM. [Ipunoxxenue , CTPp. )

[Ipencenarens METOIUYECKON KOMUCCUU
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4. KoHTpOJIb 1 OLICHKA PE3YJIbTaTOB OCBOCHHS 00IIe00pa30BaTeIbHOM TUCITUILINHEI



1. IACIIOPT PABOYEM MPOI'PAMMBI YYEFHOU JIJUCHUIIJIUHBI OY/1.12 XUMMUS

1.1 MecTo y4eOHOli IMCHUILUINHBI B CTPYKTYpPe OCHOBHOI Mpod)ecCHOHAILHOM 00pa30BaTeIbHOI MPOrpaMMbl

OO6meoOpa3oBarenbHast TUCIHHUILTHHA «XUMESD SBIsIeTCS 00s3aTeIbHONH 4YacThi0 O0O0IIeo0pa3oBaTeNIbHOTO IHKIA O00pa30BaTENbHOW MpOrpaMMbl B
cootBercTBHH ¢ ®I'OC CIIO no cnermanprocTy 18.02.12 «TexHOMOTHS aHATUTHIECKOTO KOHTPOJISI XUMUYICCKUX COSTUHEHUIN.

TpynoeMKoCcTh IUCIMIUIMHBL «XUMUs» Ha 0a30BOM YpOBHE (BapuaHT 2) cocTaBisieT 144 yacoB. O0si3aTenbHas ayInTOpHas Harpyska - 124 vaca, U3 HUX -
108 yacoB — 0Oa3oBblii MoAynb (7 paszenoB) U 16 waca — mpukiaagHOM Moayias (2 pasaena), BKIIOYAOIINNA MPAKTHKO-OPUEHTHUPOBAHHOE COJEPIKaHUE,
ycuimBaroniee NpoQuiIbHYI0 COCTABISIONIYIO 0 KOHKPETHON CIIEIHaIbHOCTH.

[IpuknagHoii MoAyNb BKIIIOYAET JIBa pasnena:
- Paznen 8 «Xumus B OBITY U MPOM3BOJACTBEHHON JESITENBHOCTH YEIOBEKa» pean3yeTcs Ha MaTepuaie KeHCOB, CBI3aHHBIX ¢ HKOJOTMYECKON 0e30IacHOCThIO U
OLIEHKOW TIOCJICACTBUI1 OBITOBOM M MPOM3BOJICTBEHHON ACATENBFHOCTH, II0 OTpacisM Oyaymiel npodhecCHOHaIbHOM AeITeIbHOCTH 00yJalomuXCs.
- Paznien 9 «MccnenoBanne u XUMUYECKUH aHATTN3 O0BEKTOB TEXHOC(HEPHD».

1.2. Ileau u nuIaHMpyeMble Pe3yJabTaThl 0CBOEHHS UCIIUILINHBI

1.2.1. lequ 1 331244 AMCUUTITHHBI

@opMUPOBaHUE Y CTYACHTOB XHMHMUYECKOW COCTABJISIOLICH €CTECTBEHHO-HAYYHOW KapTHHBI MHMpa KaK OCHOBBI NPUHATHSA PEUICHUN B JKU3HEHHBIX U

MIPOM3BOJICTBEHHBIX CUTYalUsIX, OTBETCTBEHHOI'O MIOBEJEHNS B IPUPOJTHON CpELIE.

3agaun IMCHUTUINHDI:

1) chopmupoBaTh IOHUMAaHUE 32aKOHOMEPHOCTEH MPOTEKAHUSI XMMUYECKUX MPOIECCOB U SIBJICHUH B OKpYKaloIleHd cpefie, LeJIOCTHOW HAyYHOH KapTHHBI
MHpa, B3aHMOCBSI3U M B3aIMO3aBHCHMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHHS TMPOBOAMTH PACUETHI MO XUMHYECKHM (opMyslaM W ypaBHEHHSIM XHMHUYECKHX PEaKIHi, IUIaHHPOBAaTh W HHTEPIPETHPOBATH
pe3yIbTaThl XUMHUYECKUX 3KCTIEPUMEHTOB;

3) chopMupoBaTh HABBIKM IIPOBENCHUS XHMHYECKHUX OSKCIIEPHMEHTANBHBIX HCCIIENOBAHUNA C COOJIOZACHHWEM MpaBmMI 0E30MacHOro OOpalieHus ¢
BEIIECTBAMH U J1A00OPaTOPHBEIM 000pyJOBaHHEM;

4) pa3BUTHb yMEHHsI aHAIW3UPOBaTh, OIIGHUBATH, MPOBEPSITH HA JOCTOBEPHOCTH W 0000IIATh MH(POPMALUI0 XUMHUYECKOTO XapaKTepa W3 Pa3lUdHBIX
HCTOYHHKOB;

5) chopmMupoBaTh YMEHHUSI IPOTHO3UPOBATH TIOCJIEACTBHUS CBOCH ACATEILHOCTH U XUMHUYECKHX TIPUPOJIHBIX, OBITOBBIX M MPOU3BOJCTBEHHBIX
MPOLIECCOB;

6) chopMupoOBaTH TOHUMAHKE 3HAYMMOCTH JOCTHKEHUH XUMHIECKOH HAyKHM W TEXHOJIOTHH JUTsI pa3BUTHS COIMATLHON M MMPOU3BOACTBEHHOU cdep.



1.2.2. Ilimanupyembie pe3y/bTaTbl OCBOCHHS 00meo0pa3oBaTeabHOl AucHMIIMHBI B cooTBeTcTBHH ¢ PI'OC CIIO u Ha ocHOBe

droc Coo
Kox m HaumMeHoOBaHHe Inanupyemble pe3yjbTaThbl 0OCBOEHHS THCHUTLIAHBI
¢popmupyembIx
KOMIIeTeH I O6mmne JucuuIIMHAPHBIE

OK 01. Beibupats
CIOCOOBI penieHus
3aga4
npodeCcCHOHATBHON
JeSITeIbHOCTH
NPUMEHHUTEIBHO K
Pa3InYHBIM
KOHTEKCTaM

B yacTu Tpy10BOro BOCIINTAHUS:
- TOTOBHOCTb K TPYAY, OCO3HAHHE LIEHHOCTH MacTEpCTBa,

TPYIOJTIOOHE;

- TOTOBHOCTH K aKTHBHOfI NCATCIIBHOCTHU
TEXHOJOTMYECKOM W  COLUMAIBHOM  HAINpaBJICHHOCTH,
CHOC06HOCTB I/IHI/II_II/II/IPOBaTI:, HJIaHI/IPOBaTI: nu

CaMOCTOSITEIIHO BBITIOHATH TAKYIO JICATEIBHOCTB;
- HHTEpEC K pa3InIHbIM cdepam npodheccHoHaTbHON
NEeSITeTTbHOCTH,

OsJaagenue YHHBepPCAJIbHBIMU
NMO3HABATEJbHBIMH e CTBUSIMH:

a) 6a30BBIC TOTUYECKHE ICHCTBHS:

- CaMOCTOSITENBHO (POPMYIIMPOBATH U aKTyalU3UPOBATh
npo0iieMy, paccMaTpuBaTh €€ BCECTOPOHHE;

yueOHBIMHU

- YCTaHaBJ'II/IBaTB CYHIGCTB CHHBII\/'I HpI/ISHaK NN
OCHOBaHUS /I  CPaBHEHUSA, KJIacCHPHUKAIUH U
00001ICHHS;

- OMpPEACIATH IETH JIeATCIEHOCTH, 3aJaBaTh MapaMeTphl
U KPUTEPUU UX JOCTHIKCHHS,

- BBIABIATH 3aKOHOMEPHOCTH W TIPOTHBOPEYHS B
paccMaTpUBaEMBIX SIBICHHSX;

- BHOCHTh KOPPEKTHBBI B JICATCIILHOCTh, OILICHHUBATH
COOTBETCTBHUE PE3YNIHTATOB IIENISIM, OLICHUBATh PUCKU
ITOCIEACTBHH IE€ATEIBHOCTH;

- pa3BUBaTh KPEAaTHMBHOE MBIILICHUE TIPH PEIICHUH
JKU3HEHHBIX TIPO0IeM

0) 6a30BBIE UCCIIEIOBATEIBCKHIE ICHCTBUS:

- BIAJCTh HaBBIKAMU Yy4YeOHO-HCCIICIOBATEILCKON H
MPOCKTHON  JICATENIBHOCTH, HAaBBIKAMHU  Pa3peIICHUs

- BJIAJETh CUCTEMON XUMUYECKUX 3HAHUM, KOTOpasi BKJIKOYAET:

OCHOBOIIOJIATraloNIe IMOHATUS (XMMHYCCKHUH O3JIEMEHT, aToM,
9JIEKTPOHHAsE 000JI0UKa aroma, s-, P-, 0-3JIeKTPOHHBIC OpOUTAIIH
aTOMOB, HOH, MOJICKYJIa, BAJICHTHOCTD, 3JICKTPOOTPHUIIATEIBHOCTD,
CTCTICHb OKUCJICHHSI, XUMHUYECKasi CBsI3b, MOJIb, MOJISIPHAST Macca,
MOJIAPHBIA  00BEM, YIVIEPOJHBIA CKeJleT, (YHKIMOHAIbHAS
Tpymma, pagukai, W30MEepHUs, H30MEpbl, TOMOJOTHYCCKHHA PSII,

TOMOJIOTH, YIJIEBOJOPOJbI, KHUCIOPOJA- U a30TCcoAepkKallue
COCIMHEHHS, OMOJOTUYECKH AaKTHUBHBIC BemiecTBa (yrieBOIbI,
KUpPBI, O€NnKu), MOHOMEp, TMOJUMEp, CTPYKTYpHOE 3BEHO,
BBICOKOMOJICKYJISIPHBIE COCIMHECHHMS, KPUCTAJUTMUECKasi pelIeTKa,
THUIIBI XUMHYECKHUX peakuuit (OKHCITUTENBHO-
BOCCTAHOBUTEJIbHBIC, HK30- M DJHAOTEPMHUYECKHE, PEaKIUU
MOHHOTO OO0OMEHa), pPAacTBOpP, OJJIEKTPOIUTHI, HEIIEKTPOIUTHI,

3JIEKTPOJIUTUYECKAS] TUCCOLUALINSL, OKMCIUTEIb, BOCCTAHOBUTEND,
CKOPOCTh XHMMHUYECKOM peaklnu, XUMHYECKOE paBHOBECHE),
TEOPUU U 3aKOHBI (TEOpUsi XUMUUECKOI'O CTPOEHUSI OPraHMYeCKUX
BeuiectB A.M. DbymiepoBa, Teopus  3IEKTPOIUTUYECKOU
auccounanuu, nepuoanyeckuid 3akon .M. MenneneeBa, 3aKoH
COXpaHEHMs MacChl), 3aKOHOMEPHOCTH, CHMBOJIMYECKUN S3BIK
XUMUH, (AKTOJIOTUUECKHE CBEJEHUS O CBOMCTBax, COCTaBeE,
NOJY4YeHHH U O€30IacCHOM  HCIIOJIb30BAaHUM  Ba)KHEHIIMX
HEOPraHWYECKUX U OpPraHM4YecKUX BEIIeECTB B OBITY U
IIPAKTHUYECKOH 1E€ATEIbHOCTH YEI0BEKa;

- yMETb BBIABIATH XapaKTepHblEe MPU3HAKM U B3aUMOCBS3b
W3YYEHHBIX IOHATHM, NPUMEHATH COOTBETCTBYIOIIUE MOHSITHS
OpU ONHCAHMM CTPOEHUS M CBOWCTB HEOPraHMYECKUX U
OpraHMYECKHUX BEILECTB M WX IPEBpAIICHUN; BBISABIATH
B3aMMOCBS3b ~ XHMHUYECKHMX  3HAaHMUM €  MOHATHSAMH U
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npooeM;

- BBIABIATH  NPUYMHHO-CIICJCTBEHHBIE  CBSI3U WU
aKTyaJIM3WpOBaTh 3a/ady, BBIIBUTATh THUIIOTE3y €e
pELICHUS,, HAaXOAWTh apryMEHTHl IS JOKa3aTelbCTBa
CBOWX YTBEP)KIACHWH, 3a7aBaTh IMapaMeTpbl U KPUTECPHH
pelIeHus;

- aHAIM3MPOBATh IOJyYCHHBIC B XOJ€ PEUICHUS 3aadyu
pE3yNbTaThl, KpUTHYECKH OLCHUBATh WX JOCTOBEPHOCTH,
MIPOTHO3MPOBATH U3MEHEHNE B HOBBIX YCIIOBUSX;

- yMeTh TIEPEHOCUTHh 3HAaHUS B IIO3HABATEIBHYIO U
NPaKTHYECKYIO 00JIaCTH KU3HEICATEIILHOCTH;

- YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEAMETHBIX
oOJacTei;

- BBIJBUTATh HOBBIC WJEW, NpPEJIarath OPUTHHAJIbHBIC
MOJIXO/IbI U PELICHUS;

- COCOOHOCTh MX MCIIOJIb30BaHMS B TIO3HABATEILHOW U
COIIMAJIbHOM MPAKTHKE.

MPEACTABICHUSMU JAPYTHX €CTECTBEHHOHAYYHBIX IPEIMETOB;
- YMETh MCIOJIb30BaTh HAUMEHOBAHHS XUMUYECKUX COCAMHCHUI
MEXIYHAPOJAHOIO COK03a TEOPETUUECKON U NPUKIATHON XUMUU U
TpUBUAJBHBIC  Ha3BaHUS  BAXXKHEWIIWX  BEHIECTB  (ITHIICH,
aleTUIeH, TUuepuH, ¢peHoln, GopManbIaeru, yKCyCHas KUCIOTa,
TJIMIWH, YTapHBIA Ta3, YIJIEKUCIBIA Ta3, aMMHAK, TalleHas
U3BECTh, HEralleHass HW3BECTh, IUTbEBas CcoAa M JPYrHUX),
COCTAaBJISITH  (POPMYJIBI  HEOPTraHUYECKUX H  OPTraHUYECKHX
BEIIECTB, YpPaBHEHUS XHUMHUECKHUX PEaKIuil, OOBSICHATh UX
CMBICJI, TIOATBEPXKIIAaTh XapaKTEPHBbIE XHUMHYECKHE CBOMCTBA
BEILECTB COOTBETCTBYIOIIMMH 3KCHEPUMEHTAMU U 3alUCAMHU
YPaBHEHUN XUMUYECKUX PEAKIUi;

- yMETh  yCTaHABIAMBATh  NPUHAMICKHOCTh  HM3YYCHHBIX
HEOPraHWYECKUX M OPraHMYECKHX BEIIECTB K OMNPEACICHHBIM
KJIaccaM M TpymmaM COCIMHEHHM, XapaKTepu30BaTh UX COCTaB U
BOKHEHIIIME CBOMCTBA; OMNPENETATh BHUAbI XUMHUYECKUX CBS3EH
(koBasieHTHAsi, HMOHHAs, METAJUIMYecKasi, BOJOPOJIHAs), THIIbI
KPUCTAJUIMYECKUX  PEHIETOK  BEIIECTB,  KJIacCU(UIMPOBATH
XUMUYECKUE PEaKIINH;

- chopMHpOBaTh TNPEICTABICHUS: O MaTEPHAIBHOM €IMHCTBE
MHpa, 3aKOHOMEPHOCTSX U MO3HABAEMOCTHU SIBJICHUN MHPUPOIBL;
0 MECT€ U 3HAYECHUHM XMMHUHU B CUCTEME €CTECTBEHHBIX HAYK U €€
pomu B 00ECleYeHUH YCTOMYUBOTO pAa3BUTHS YEIOBEUECTBA!
B pCIIEHWH TMPOOJIeM IKOJIOTHYECKOH, DHEPreTHYECKOn u
NUIIEBON 0€30MacHOCTH, B Pa3BUTHM MEAMUIMHBI, CO3JaHUU
HOBBIX MaTe€pHaIOB, HOBBIX HICTOUHUKOB YHEPTHH, B 00€CTICUCHUH
palMOHATFHOTO  TPUPOJIONONB30BaHMUS, B  (HOPMUPOBAHUU
MHPOBO33pEHUS M OOIIEeW KyJIbTyphl 4YelIOBEeKa, a TakkKe
IKOJIOTHYECKA 0O0OCHOBAHHOTO OTHOIIIEHUS K CBOEMY 3/IOPOBBIO U
MIPUPOTHOM Cpelie;

- BJIQJIETh CUCTEMOW XMMHMYECKHX 3HAHUW, KOTOpas BKJIOYACT:
OCHOBOIIOJIAraloImue  IOHSATHA, TEOPUH U 3aKOHBI,
3aKOHOMEPHOCTH, MHPOBO33PCHUECKUE 3HAHUs, JIeXKallUe B
OCHOBE TMOHUMAaHMS MPUYUHHOCTH U CUCTEMHOCTH XUMUUYECKUX




SIBJICHUH, COBpEMEHHBIE MPE/ICTABICHUS O CTPOCHHUH BEIlIeCTBA Ha
aTOMHOM, MOJIEKYJSIPHOM W  HaJIMOJIEKYJSIPHOM  YPOBHSX;
OpeACTaBICHUs O  MEXaHM3MaxX  XHMMHUYECKHX  peakuui,
TEPMOJMHAMHYECKUX M KUHETHUYECKHUX 3aKOHOMEPHOCTAX HX
IIPOTEKAHUs, O XMMUUECKOM PaBHOBECUH, TUCIIEPCHBIX CUCTEMAX,
(hakTosornueckre CBEJCHMs O CBOMCTBAX, COCTAaBE, IOJIYYEHUU U
0€30IacCHOM  HCIIOJIb30BAaHMM BAKHEMIIMX HEOPraHUYECKUX MU
OpPraHMYECKUX BEILECTB B OBITY U MPAKTUYECKOU JESATEIbHOCTH
YyejgoBeKa;  OOMIMX  HAy4HBIX  NPUHIMIAX  XUMHYECKOTO
IPOU3BOJCTBA (Ha MpUMEpPe NPOU3BOACTBA CEPHOM KHUCIOTHI,
aMMMaKa, MeTaHoJa, NepepadoTKu HePTH);

- yMeTh MPOBOJUTH pacyeThl MO XHUMHUYECKUM ¢opMylaM H
YPaBHEHUSM  XHMHUYECKMX  PpEaKUMd C  HCIOJb30BaHUEM
(¢bu3mveckux BenWYUMH (Macchl, oOOBbEMa Ta30B, KOJMYECTBA
BEIIECTBA), XapaKTEPU3YIOIIUX BELIECTBA C KOJIUYECTBEHHOM
CTOPOHBI: pacyeThl IO HAXOXACHUIO XHUMUYECKOH (HOpMYIIbI
BEIIECTBA; pacyeThl Macchl (00BEMa, KOJIMYECTBA BEIIECTBA)
OPOAYKTa peaklMH, €CIU OJHO W3 UCXOAHBIX BEHIECTB JAaHO B
BHJIE PACTBOPA C OIPEAEICHHON MaCCOBOM 10JIEW pacCTBOPEHHOIO
BEIIIECTBA WJIM JaHO B M30BITKE (MMEET NPHUMECH); PacyeThl
MacCcOBOM WM 00BEMHOM O BBIX0/1a POIYKTA PEAKIINH;
pacyeTsl TerioBoro 3dd¢ekxra peakiuid, 00bEMHBIX OTHOIICHUI
ra3os;

- yMeThb BBISBIATH XapakTepHble MPU3HAKM W B3aUMOCBS3b
U3YYEHHBIX IOHATHM, NPUMEHSATH COOTBETCTBYIOIIUE MOHSTHS
OpU ONHCAHMM CTPOEHUS M CBOWCTB HEOPTraHMYECKUX U
OpPraHMYECKHX BEILECTB U X IIPEBPALICHMUI;

- YMETh UCHOJb30BaTh HAUMEHOBAHMSI XUMUYECKUX COCIUHEHHM
MEKIYHapOJAHOI0 COK03a TEOPETUUECKON U MTPUKIIAJHOW XUMUU U
TpPUBHAJIbHbIE Ha3BaHUS BEIIECTB, OTHOCSIIMXCS K H3YYEHHBIM
KJlacCaM OpraHMYeCKUX W HEOPraHMYEeCKHX COEIUHEHUIl;
UCIOJB30BaTh XMMHUYECKYI0 CHMBOJMKY JJISi COCTaBJICHHS
dbopMyn  HEOPraHMYECKHMX  BELIECTB,  MOJIEKYJSIPHBIX |
CTPYKTYPHBIX (DOPMYJT OPTaHUYECKUX BEIIECTB;




- COCTaBJISITh YPAaBHEHUS XUMUYECKUX PEAKIHNI U paCKphIBaTh UX
CYIIHOCTB: OKHCITUTEIbHO-BOCCTAHOBUTEIBHBIX peakmuit
MOCPEACTBOM  COCTAaBJCHHSI  AJIEKTPOHHOrO  OalaHca dITUX
peakmuii; peaknuii MOHHOTO OOMEHa IyTEM COCTaBJICHHS WX
MOJIHBIX W  COKPAUIEHHBIX MOHHBIX YpPaBHEHMI; peakuui
TUAPOJIN3a, PEAKIHi KOMILIEKCOOOpa30BaHUs; IOITBEPKIAThH
XapaKTepHbIE XUMUYECKUE CBOMCTBA BEILIECTB
COOTBETCTBYIOIIMMHU AIKCIIEPUMEHTAMH U 3alHCSIMHU YpaBHEHUU
XUMUYECKUX PEAKIUN;

OK 02. Ucnonp30Bath
COBpPEMEHHBIE
Cpe/cTBa MOUCKa,
aHaIn3a u
WUHTEPIPETANN
uHpOpMALIUU U
nH(pOpMaITMOHHBIE
TEXHOJIOTUH TSI
BBITIOJTHEHUS 32144
npodecCHoHaTBLHOM
JeSITeTbHOCTH

B 00/1acTH HEHHOCTH HAYYHOT0 MO3HAHMA:

- c(hopMUPOBAHHOCTH MHPOBO33PEHMS, COOTBETCTBYIO-
IIET0 COBPEMEHHOMY YPOBHIO Da3BUTHUA HAyKd H
OOIIIECTBEHHON IIPAKTUKHM, OCHOBAHHOI'O Ha JAMaiore
KYJIBTYpP, CHOCOOCTBYIOIIIETO OCO3HAHHIO CBOETO MECTA B
HOJUKYJIBTYPHOM MUDE;

- COBEpIICHCTBOBAHHWE SA3BIKOBOM MW  YHUTATEIBCKOU

KyJIbTYpbl KakK CpEICTBAa B3aUMOJACHCTBUS  MEKIY
JIOJIBMH U TIO3HAHUSI MUDPA;

- OCO3HAaHUE IIEHHOCTH HAay4YHOH  JESTEeIbHOCTH,
TOTOBHOCTh OCYIIECTBIISATh MIPOCKTHYIO "
UCCJIEI0BATENIbCKYIO AESITENbHOCTh MHAMBUAYAJIbHO U B
Ipynie;

OBJagenue YHUBEPCAJIbHBIMHA Y4eOHbIMU

NMO3HABATEJbHBIMHU A€ CTBUSIMH:

B) paboTa ¢ nHdopmaruei:

- BIIQJACTh HABBIKAMH TMOJNy4eHHS WHGOpMAIMHA W3
HCTOYHUKOB pa3HbIX THIIOB, CaMOCTOSITENIEHO
OCYIIECTBIIATh TIOWCK, AaHaJIN3, CHCTEMATHU3aLHUI0 |
MHTEpIpeTaLnIo HHPOPMAIUU PA3TUYHBIX BUAOB U HOpM
NPEJICTaBIICHHUS;

- CO37aBaTh TEKCTHl B Pa3IMUYHBIX (opMarax C y4eTOM
HazHaueHWs WHGOpPMAIMK W IIENIEBOM  ayJUTOPHH,
BbIOMpas oONTUMalbHY!O (OpMy HpEACTaBICHUS U
BU3yaJIN3aIni,

- YMETh IUIAHUPOBATH U BBITOJIHATH XHMHUECKUAN YKCIIEPUMEHT
(mpeBpalieHuss OpPraHMYECKHUX BEIIECTB TIPU HArpeBaHUH,
MOJTyYeHUEe JTWJICHa W W3YYECHHE €ro CBOWCTB, Ka4eCTBEHHBIC
peakiuy Ha albJACTUIbI, KpaxMall, YKCYCHYIO KHCIIOTY;
neHatypanus O€IKOB TIpU HarpeBaHUM, I[BETHbIE pEaKUUu
OCNKOB; TPOBOJUTH PEAKIUH HOHHOTO OOMEHa, OIpenesITh
Cpelly BOJHBIX pacTBOPOB, KaUYeCTBEHHBIE pEaKIMU Ha Cynb(dar-,
KapOOHAT- W XJOpPUI-aHUOHBI, HAa KATHOH aMMOHUS; pellaTh
SKCIIEpUMEHTaJIbHBIE  3aladyn 1o TemMaMm "Mertamnel" u
"Hemetannsl") B COOTBETCTBUM C MpaBUIaMM  TEXHUKH
0e30macHOCTH TIPU OOpaIeHNH C BEIIeCTBAaMHU U JIA0OPaTOPHBIM
o0oOpy/lOoBaHUEM; TPEICTABIATh  PE3YyJNbTaThl  XUMHUYECKOTO
JKCIIEpUMEHTa B (OopMe 3alucH YpaBHEHHI COOTBETCTBYIOIIUX
peakuuii w  (GopMyaHpOBaTH BBIBOABI HA OCHOBE ATHX
PE3yIbTaTOB;

- yMeTh  aHaJM3UpOBaTh  XUMHUYECKYI0  HH(OpPMAIHIO,
NOJy4aeMyl0 M3 pa3HbIX KMCTOYHHUKOB (CPEICTB MacCOBOM
uHpopMaIuu, cetb UHTEpHET U Ipyrue);

- BIIaZIeTh OCHOBHBIMHM METOJIaMU HayYHOTO MO3HAHUS BEIECTB U
XUMUYECKUX SIBJICHUH (HAOIIOICHHUE, U3MEPEHHUE, SKCIIEPUMEHT,
MOJIETTUPOBAHUE);

- YMETh MPOBOJUTH pPAaCYEThl MO XUMHUYECKUM GdopMyliaM U
YpaBHEHUSM  XHMHUYECKHMX  PpEaKIHil ¢  HCIOJb30BaHUEM
(u3MYECKUX  BEIWYHMH, XapaKTEPHU3YIOIIUX  BEIIECTBA  C
KOJIMYECTBEHHOW CTOPOHBI: MAacChl, 00beMa Tra3oB, KOJIMYECTBA




- OIICHUBATH JIOCTOBEPHOCTb, JCTUTUMHOCTD
UHPOPMAIIUHU, €€ COOTBETCTBUE MPABOBHIM M MOPAIbHO-
THYECKHM HOpMaM;

- HKCHOJB30BaTh  CPEACTBA  WH(POPMAIMOHHBIX U
KOMMYHHUKAIIHOHHBIX TEXHOJIOT M B pelIeHUH
KOTHUTHBHBIX, KOMMYHUKATHBHBIX U OPTaHU3AIMOHHBIX
3a7ad ¢ COOJNIOICHMEM TpeOOBaHWI  IPrOHOMUKH,
TEXHUKU OE€30MaCHOCTH, TUTHEHBI, PECYPCOCOCPEKCHHUS,
NPaBOBBIX M JTHYECKUX HOPM, HOPM HH(POPMAIIMOHHOMN
0€30IacHOCTH;

- BIQJETh HAaBBIKAMH pACIIO3HABAHUS M  3AIUTHI
uHpOpMaLNH, UH(POPMALMOHHOM 0e30macHOCTH
JMYHOCTH; TOTOBHOCTh K CaMOPa3BUTHIO,

CaMOCTOSITEJIBHOCTH U CAMOOTIPEICIICHUIO;
-OBJIaJICHNE HaBBIKAMH  Y4e€OHO-HMCCIIEeI0BATEIbCKOH,
MPOEKTHOM U COLIMAIBbHOM NEATEIIbHOCTH;

BEILECTBA; MCMOJIb30BaTh CUCTEMHBbIE XMMHYECKUE 3HAHUS MAJIA
OPUHATUS PEIIEHUA B KOHKPETHBIX JKM3HEHHBIX CHUTYaIHsX,
CBSI3aHHBIX C BEILIECTBAMH U X IPUMEHEHUEM;

- YMETb CaMOCTOSITEJIFHO IJIAHUPOBATH M MPOBOAUTH XUMHUECKHUI
AKCIIEPUMEHT C COOJIIOICHHUEM TMpaBuiI 6€30MacHOro o0palieHus ¢
BELIECTBAMU U J1JAOOPATOPHBIM 000pyI0BaHUEM, (HOPMYIUPOBAThH
HEeNU WCCIEAOBaHUA, TMPEAOCTaBIsITh B pasnu4Hol (opme
pe3yabTaThl JKCIEPUMEHTA, AHAIM3UPOBATh M OILICHUBATh HUX
JIOCTOBEPHOCTH;

- YME€Th OCYIIECTBIATH LIEJICHANPABICHHBIA MOUCK XUMHYECKOU
uHbOpMaIlMU B Pa3IMYHBIX HCTOYHHMKAX (Hay4Has U y4eOHO-
Hay4dHasl JIUTepaTypa, CPEICcTBa MacCOBOM HMH(OpMalUH, CETh
HNurtepuer u npyrue), KpUTUUECKH aHAIU3UPOBATH XUMUYECKYIO
uHdopmaimio, TnepepabaThiBaTh €€ W UCIOJIb30BaTh B
COOTBETCTBUHU C MMOCTABJICHHON y4eOHO 3a/1a4eii;

- BJIQJIETh CUCTEMOW 3HAHUM O METOJAaX HAYYHOI'O MO3HAHMS
SIBJICHUN TPUPOAbI, KCIOIb3YEMBIX B E€CTECTBEHHBIX HayKax H
YMEHUSMH IPUMEHATH 3TU 3HAHUSA IPU SKCHEPUMEHTAIBHOM
WCCIICIOBAaHUM BEHIECTB W Uil OOBSCHEHUS XUMHYECKHX
SABJICHUWA, MWMEIOIIMX MECTO B MPHUPOJE NPAKTHUYECKOU
JeSATEIbHOCTH YEJIOBEKA U B MIOBCEIHEBHOM JKU3HMU;

OK 04.
OddexTuBHO
BzaumopeiicTBoBaThH
1 paboTaTh B
KOJUICKTUBE U
KOMaH/Ie

OBiajeHue YHHBEPCAJIbHBIMA KOMMYHUKATUBHBIMU
JEeHCTBUSIMH:

0) COBMECTHas 1eATEIbHOCTD:

- IOHMMATh W HMCHOJIb30BAaTh MPEUMYILECTBA KOMAHIHON
Y MHIUBUIYalIbHOM paboTHI;

- TNpUHUMATHh 1I€IM  COBMECTHOM  JIESATEIbHOCTH,
OpPraHU30BbIBaTh M KOOPJAMHUPOBATH JCHCTBHUS IO €€
JOCTH>)KEHMIO: COCTaBIIATh IUIAH ACHCTBUM, paCIIpEeaeIIATh
polu ¢ y4eTOM MHEHUHl YYacTHUKOB OOCYXXIaTh
pe3yJIbTaThl COBMECTHOU PabOTHI;

- KOOPAMHUPOBATH M BBIMOJHATH PabOTy B YCIOBHUAX
peanbHOrO0, BUPTYAJIbLHOTO W KOMOWMHHPOBAHHOTO
B3aUMOJCHCTBUS;

- YMETh IUIAHUPOBATh M BBHITIONHATH XUMUYECKHH SKCIIEPUMEHT
(mpeBpalleHdss OpPraHMYECKUX BEIIECTB TMpPU HarpeBaHUU,
MOJIyYeHUE STUJIEHA M M3YyUYEHHUE €ro CBOMCTB, KaueCTBEHHbIC
peakmuy Ha  albACTHUIBI, KpaxMall, YKCYCHYI KHCIIOTY;
neHatypanus O€TKOB TMpU HArpeBaHWU, I[BETHBIE pEaKLUU
OCJIKOB; TPOBOIUTH PEAKIMM HMOHHOTO OOMEHa, OMpPEenemsiTh
Cpeay BOJHBIX pacTBOPOB, Ka4eCTBEHHBIE PEaKIMU Ha Cynb(dar-,
KapOOHAaT- W XJIOPWUJI-AaHUOHBI, HAa KATHOH aMMOHUS, pEIIaTh
SKCHEpUMEHTAJIbHbIE  3aJaud 1o TemMaM «Mertamibsy U
«HemeTtamnb») B COOTBETCTBHM C TPaBUJIAMHU  TEXHHUKHU
0e30MacHOCTH MpU OOpallleHNUH C BEIIeCTBAaMU U J1a00paTOPHBIM
o0opymoBaHHWEM; TIPEICTaBIATh  PE3YJbTaThl  XUMHUYECKOTO
JKCIIEPUMEHTa B (OpME 3alHMCHU ypaBHEHUIH COOTBETCTBYIOIIMX




OK 07.
ConelicTBOBaTH
COXPaHEHUIO
OKpYKarollei cpepl,
pecypcocOepereHuIo,
MIPUMEHSTDH 3HAHUs 00
W3MEHEHUU KIMMaTa,
MIPUHLIUIIBI
OepeKIMBOTO
IIPOU3BO/ICTBA,

3G PEeKTUBHO
IEUCTBOBATEL B
YpE3BbIYANHBIX
CUTYaIUsIX

- OCYILIECTBIIATh MO3UTUBHOE CTPATErMUECKOE MOBE/ICHUE
B pa3IMYHBIX CHUTyalHUsAX, HOPOSBISATH TBOPUYECTBO H
BOOOpakeHUe, ObITh HHAIINATUBHBIM
OBinageHue  yHHUBeEPCAJIbHBIMHU
NeHCTBUAMM:

T') IPUHATHE CeOsI U PYTUX JIFOJICH:
- IPUHUMATh MOTUBBI M aPTYMEHTBI IPYTUX JIOJEH Mpu
aHaJIM3e Pe3yJIbTATOB JIEATEIbHOCTH;

- NpU3HABaTh CBOE IPABO W MpaBO JAPYTUX JIOJEH Ha
OLIINOKY;

- pa3BHUBaTh CIOCOOHOCTh MOHMUMAaThb MHP C TO3HUIHMU
JIPYroro 4eyioBeKa;

B 00.1acTH 3K0710rH4€CKOr0 BOCIIUTAHMS S

- copMHpPOBAaHHOCTH  DKOJIOTUYECKOH  KYJIBTYpHI,
ITOHUMaHUe BIIUSIHUSA COLIMAIBHO-3KOHOMUYECKHUX
MPOLECCOB HAa COCTOSIHUE MPUPOAHOM W COLMAIBbHOU
cpensl, OCO3HaHue rJ100aIBHOTO XapakTepa
AKOJIOTMYECKUX MPOOIIEM;

- IUIAHUPOBAaHWE M  OCYUIECTBIICHUE JCHUCTBUU B
OKpy)Karollleil cpeae Ha OCHOBE 3HAaHMUS  LeNel
YCTOMUMBOTO  Pa3BUTUSL  YEJIIOBEUYECTBA;  AKTUBHOE
HETIPUSITUE JIEUCTBUN, MPUHOCIIIMX BpPEN OKPYKAIOLIEH
cpene;

- yMEHUE

peryJIsiTHBHBIMH

HeOIaronpusITHbIE
SKOJIOTHYCCKHUE IIOCIICICTBUS MpeANPUHUMACMBIX
JIEHCTBUM, TPEIOTBpAIATh WX, PACIIUPEHUE OIBITA
JIeATETLHOCTH SKOJIOTMUYECKOM HAMPaBIEHHOCTH;

- OBJQJICHUE HaBBIKAMHU Y4eOHO-HCCIIE0BATEIHCKOM,
MPOEKTHOM M COIIMATILHON JNEATEIIbHOCTH;

IMPOrHO3UpPOBATH

peakiuii u  (oOpMynTHpOBaTh BBIBOABI HAa OCHOBE ATHX
pe3yIbTaToB;

-YMETb CAMOCTOSITEIBHO IIAHUPOBATh U IPOBOJUTH XUMUYECKUI
AKCIIEPUMEHT C COOJIIOICHHEM TTpaBUiI 0€30MacCHOTO O0paIIeHus! ¢
BEIIECTBAMH U JTa0OPaTOPHBIM 000pyHOBaHUEM, (HOPMYITHPOBATH
eI HWCCIEOBaHUsS, TPEIOCTaBIATh B Pa3IMuHON  (opme
pe3ynbTaThl SKCIEPUMEHTA, AHAIM3UPOBATH M OLEHUBATH MX
JIOCTOBEPHOCTH;

- chopmupoBaTh MPEACTABICHUS: O XUMHUUECKON COCTaBIISIOICH
€CTECTBEHHOHAYYHOW KapTHHBI MHUPA, POJIM XUMHU B MO3HAHUH
SIBIICHUW TPUPOIbI, B (HOPMUPOBAHUM MBIIUICHUSI U KYJIbTYPBI
JUYHOCTH, €€ (YHKIIMOHATHLHON TPaMOTHOCTH, HEOOXOAMMOM JIJIst
pelIeHus] MPAKTUYECKUX 3a7a4 M IKOJIOTHUECKH 0OOCHOBAHHOTO
OTHOIIIEHUS K CBOEMY 3/I0POBBIO U IIPUPOJTHON CpelIE;

- yMeTh COONIOJATh TpaBHUiia SKOJOTUYECKH IeJIeco00pa3HOro
MOBEJCHUSI B OBITY HW TPYIOBOM JEATEIBHOCTH B IIEJSIX
COXpaHEHUs CBOEro 3J0pPOBbS M OKpYXKalolled IPUPOAHOU
Cpelbl; YMETh MPOTHO3UPOBAaTh, AHAIIM3UPOBATH U OLICHUBATH C
MO3UIUN KOJOTHYECKON 0€30IIaCHOCTH IOCIEACTBUS OBITOBOM U
MIPOU3BOJICTBEHHOW JICSITEJILHOCTH YEJOBEKAa, CBSI3aHHOM C
nepepaboTKOM BEIIECTB; MCIIOJIB30BATh MMOTYYCHHbBIC 3HAHUS IS
OPUHATUS TPaMOTHBIX pEHICHHH NpodsieM B CUTYaIlMsIX
CBSI3aHHBIX C XUMHUEH;

- YMCTb OCO3HaBaTb OIIACHOCTb BO3,Z[€I\/'ICTBI/I$[ Ha JXKUBBIC

OpFaHI/ISMBI OHpe,Z[CJIeHHBIX BCIICCTB, IIOHUMas CMBICJI
MoKa3aTens NpeAeabHONM  JIONYCTUMOW  KOHIICHTpaluu, |
MOACHATH Ha  TpUMepax  CHOCOOBl  YMEHBUICHUS 51

OpEeNOTBpAIleHUs] WX BPEIHOTO BO3JCUCTBHUA HA OPraHU3M
YeJloBeKa.
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JIM4HOCTHBIE pe3y/IbTaThI

Jluunocmmuoie pesynomamel 6 cghepe omuouieHul 06yuaroOwuxcs K cebe, Kk ceoemy 300p08bio, K NO3HAHUIO ceOs:

OpHEHTaLUsI O0Y4YaloOIIMXCAd Ha JIOCTIKEHHE JIMYHOTO CYACThsl, PEANIM3AMI0 TO3UTHUBHBIX >KU3HEHHBIX IEPCHEKTHB, WHHULIUATUBHOCTD,
KpPEaTHBHOCTh, TOTOBHOCTH U CITIOCOOHOCTH K JINYHOCTHOMY CAMOOIPE/IEIIEHHIO, CTIOCOOHOCTh CTABHUTH LIEJH M CTPOUTH KU3HEHHBIE IIaHbL;
TOTOBHOCTb U CIOCOOHOCTh OOecreuuTh ce0e M CBOMM OJU3KUM JOCTOMHYIO JKH3Hb B IIPOLIECCE CaMOCTOSATENbHOH, TBOPYECKOM U
OTBETCTBEHHOMH JEATEIBHOCTH;

TOTOBHOCTh M CIIOCOOHOCTh OOYYalOMIMXCsS K OTCTaMBaHUIO JIMYHOTO JOCTOMHCTBA, COOCTBEHHOTO MHEHHWS, TOTOBHOCTh M CIOCOOHOCTH
BbIpa0aThIBaTh COOCTBEHHYIO IMO3MLIMIO 10 OTHOIIEHHIO K OOLIECTBEHHO-NOJIMTUYECKUM COOBITHSAM IPOLUIOrO M HACTOSAIIErO Ha OCHOBE
OCO3HAHHUS U OCMBICIICHUSI UCTOPUH, yXOBHBIX IECHHOCTEN U JOCTHKEHUH HAILICH CTPaHbI,

TOTOBHOCTh U CIIOCOOHOCTH OOYYAIOLIMXCS K CaMOPa3BUTHIO M CAMOBOCIIUTAHHMIO B COOTBETCTBUM C OOIEYETOBEUECKHMMHU LIEHHOCTSIMH U
uaeaJaMu TpPa)XJaHCKOTOo OOIlecTBa, MOTPEOHOCTh B (PU3MUECKOM CaMOCOBEPIIEHCTBOBAHHUM, 3aHATHSX CIOPTHUBHO-03/I0POBUTEIBHOM
JESITEIbHOCTBIO;

NPUHATUE U pealu3alys LIEHHOCTEH 370pOBOro U 0e30macHoro o0pasa >KU3HHU, OEpEeKHOE, OTBETCTBEHHOE M KOMIIETEHTHOE OTHOIIEHHE K
COOCTBEHHOMY (PU3MYECKOMY U TICUXOJIOTHUECKOMY 370POBbIO;

HETPUATHE BPEIHBIX IPUBBIYEK: KYPEHNUS, YIOTPEOJIEHHUS aJIKOr0JIsl, HAPKOTUKOB.

Jluynocmusie pezyiomamol 6 cihepe omuowenuii ooyyarowuxcs k Jouneykou Hapoonoii Pecnybnuke kax k Pooune (Omeuecmsy):

poccuiickasi HIEHTUYHOCTh, CIIOCOOHOCTh K OCO3HAHUIO POCCHMCKON MIEHTUYHOCTH B MOJHMKYJIBTYPHOM COLMYME, YYBCTBO MPUYACTHOCTH K
UCTOPHKO-KYJIbTYPHOM OOIITHOCTH POCCHICKOTO Hapoa U cyapoe Poccun, maTpuoTH3M, TOTOBHOCTS K CITy:KeHHIO OTeUecTBy, €ro 3alluTe;
YBaXCHHE K CBOEMY HApOJYy, YyBCTBO OTBETCTBEHHOCTH Iepel PoInHONM, ropAaocTH 3a CBOW Kpai, CBOX PonauHy, Ipouuioe u Hacrosuee
Hapoza Poccun, yBakeHHe K rocy1apCTBEHHBIM CUMBOJIaM (repO, ¢uiar, TMMH);

dopMupoBaHUE YBaXKEHUSI K PYCCKOMY SI3bIKY KaK rocynapcTBeHHOMY s3bIKy JloHenkoit Hapoanoi Pecny6muku, Poccuiickoit ®@eneparuu,
SIBJISIFOILEMYCS] OCHOBOM POCCHHCKON MJICHTUYHOCTH U TJIaBHBIM (haKTOPOM HALIMOHAILHOTO CAaMOOTIPEACTICHHUS;

BOCIIUTAHUE YBAKEHHUS K KYJIbType, S3bIKaM, TPAJUIMSAM W OObUasM MHOTOHAIMOHaibHOTO Hapoaa Jlonemxoit Hapomnoit PecrnyOmukw,
Poccuiickoii denepanuu.

Jluunocmuvie pezyrbmanmul 6 cgpepe OmHoweHUl 00YUaAIOUUXCSL K 3AKOHY, 20CY0apcmey U K epadcOaHCKOMy 00uecmsy:

I'PaXIAHCTBEHHOCTh, Tpa)KJAaHCKas MO3MLIMSA AaKTHBHOIO UM OTBETCTBEHHOI'O YJIEHA POCCHUICKOrO OOIIecTBa, OCO3HAIOLIETO CBOU
KOHCTUTYLIMOHHBIE MpaBa U 00SI3aHHOCTH, YBaXAIOLIETO 3aKOH U MPaBONOPSI0K, OCO3HAHHO MPUHUMAIOILETO TPAJULMOHHBIC HALIMOHAIBHBIE U
o0I1IeueIoBeyecKre TyMaHIUCTHUECKHIE U IEMOKPAaTHYECKHE IIEHHOCTH, TOTOBOTO K YYAaCTHIO B OOIIECTBEHHOH KHU3HU;

NIPU3HAHUE HEOTYYXJIAEMOCTH OCHOBHBIX MpaB M CBOOOJ YEJIOBEKa, KOTOpPbIE MPUHAMIEKAT KaKIOMY OT POXKAEHHUS, FOTOBHOCTH K
OCYIIECTBIEHUIO COOCTBEHHBIX MpaB M cBOOOJ 0€3 HapylleHHs NpaB U CBOOOJ JPYrHX JIML, TOTOBHOCTh OTCTaUBaTh COOCTBEHHBIE NpaBa U
cBOOOJIBI YEOBEKAa U TIpa)kJIaHWHA COTJIAaCHO OOLIENpPU3HAHHBIM MPUHIUIAM M HOPMaM MEXAYHApOJIHOrO IpaBa U B COOTBETCTBUU C
Koncrurynueit Jlonenxoit Haponnoit Pecriyomuku, Poccuiickoii ®@enepanuu, npaBoBast U NOJIUTHYECKAst IPaMOTHOCTB;
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MHPOBO33pPEHHE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO Pa3BUTHs HAYKU M OOIIECTBEHHOM MPAaKTHKHU, OCHOBAaHHOE Ha TMAJIOre KYJIbTYp, a
TaK)Ke Pa3IMYHBIX (POPM OOIIECTBEHHOTO CO3HAHMS, OCO3HAHKUE CBOETO MECTa B MOJIHUKYJIBTYPHOM MHPE;

WHTEPUOPH3ALMS LIEHHOCTEN JEMOKPATUH M COLUAIBHON COJMIAPHOCTH, TOTOBHOCTh K JJOTOBOPHOMY PETYJIMPOBAHHUIO OTHOLIEHUH B TPYIIIIE
WIH COLIMAIIBHOM OpraHu3alllu;

TOTOBHOCTHh OOYYalOIIMXCSl K KOHCTPYKTHBHOMY YYacTHUIO B MPHHATHH PELICHUH, 3aTpardBarollMX MX MpaBa W MHTEPECHI, B TOM YHCJE B
pa3nuuHbIX (hopMax OOILIECTBEHHOW CaMOOPraHU3alMY, CAMOYTIPABIICHHUS, O0IIECTBEHHO 3HAYMMOM JIeITeIbHOCTH;

NPUBEPKEHHOCTh HJIEIM MHTEpPHALMOHAIN3Ma, JPY>KObI, paBEHCTBA, B3aUMOIOMOIIY HAPOJOB; BOCHUTAHUE YBAaXKUTEIBHOI'O OTHOLIEHUS K
HAllMOHAJILHOMY JIOCTOMHCTBY JIFO/IEH, X UyBCTBaM, PEIUIHO3HBIM YOCKICHUAM;

TOTOBHOCTh OOYYAaIOLIMXCS HPOTUBOCTOSATH WACOJOTMH SKCTPEMH3Ma, HAIMOHAIM3Ma, KCeHO()OOMH; KOpPYNLMH; IUCKPUMUHALUHU IO
COLIMAIIbHBIM, PEJIMIMO3HBIM, PACOBBIM, HALIMOHAIBHBIM IIPU3HAKAM U IPYTUM HETaTUBHBIM COLUAIIBHBIM SIBJICHUSIM.

Jluunocmuvie pe3ynomamol 8 cgpepe OmMHOUEHUL 00YUAIOUUXCIL C OKPYHCAIOUSUMU TTTOObMU:

HPaBCTBEHHOE CO3HAHME M TIOBEJCHHE Ha OCHOBE YCBOCHHUS OOIIEUETOBEYECKUX IEHHOCTEW, TOJEPAHTHOTO CO3HAHHMS M TIOBEJCHHS B
MOJIMKYJIBTYPHOM MHpPE, TOTOBHOCTH M CIHOCOOHOCTH BECTH JTHAJIOT C JIPYTUMH JIFOABMH, JIOCTHTaTh B HEM B3aMMOIIOHUMAaHUS, HaXOIWTb
06H_II/Ie ICJIINn " COTp}/I[HI/I‘IaTB JUIA UX JOCTHUKCHUA,

MPUHIATHE TYMAaHUCTHYECKHUX IICHHOCTEH, OCO3HAHHOE, YBAKHUTEIHLHOE U JT0OpOKEIaTeIbHOE OTHOIICHHE K JPYrOMY YeJIOBEKY, €r0 MHEHHUIO,
MHPOBO33pPEHUIO;

CHOCOGHOCTB K COHCpe)KI/IBaHI/IIO 158 (I)OpMI/IpOBaHI/Ie INO3UTHUBHOI'O OTHOLICHUA K JIOJAM, B TOM 4YHCIIC K JHIOaM C OI‘paHI/I‘-ICHHBIMI/I
BO3MOXXHOCTAMHA SHOpOBBH U UHBaJIUAAM, GepexcHoe, OTBCTCTBCHHOC W KOMIICTCHTHOC OTHOIIICHHUEC K (1)I/I3I/I‘-I€CKOMy )41 HCI/IXOJIOFI/I‘IGCKOMY
3I0POBBIO IPYTHX JTFOCH, YMEHHE OKa3bIBAaTh MIEPBYIO MTOMOIITh;

dbopMHUpoBaHHE BBIPAKEHHONH B TOBEJACHUM HPABCTBEHHOW MO3MIIMK, B TOM 4YHCIE CIHOCOOHOCTH K CO3HATEIbHOMY BBIOOpY 1100pa,
HpaBCTBeHHOFO CO3HAHUA U MNOBCIACHHUA HaA OCHOBEC YCBO€HI/15[ O6H.[€‘I€J'IOBC‘-I€CKI/IX HeHHOCTCI\/’I 158 HpaBCTBCHHI)IX quCTB (‘IGCTI/I, JoJra,
CTPaBEAJTUBOCTH, MUJIOCEP U U APYKEITIO0US);

pa3BUTHE KOMIICTCHIIMHA COTPYJHHYECTBA CO CBEPCTHUKAMHM, JETHMH MIIQJIIIETO BO3PACTa, B3POCIBIMH B OOpa30BaTEIbHOMH, OOIIECTBEHHO
MOJIE3HOM, Y4eOHO-UCCIIeI0BATEIbCKON, IPOEKTHOM U APYTUX BUAAX JEATEIHHOCTH.

Jluunocmmuvie pesynomamel 6 cghepe omuouieHul 00Y4arOUWUXCIL K OKPYIHCATOUEMY MUPY, HCUBOU NpUpooe, Xy00HceCmEeHHOU KyIbmype:

MHUPOBO33PEHUE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO pa3BUTHsI HAayKH, 3HAYMMOCTH HAyKH, FOTOBHOCTh K HayYHO-TEXHHYECKOMY
TBOPUYECTBY, BIAJICHUE JOCTOBEpHONM HH(MOpMaLUe O MEepeAoBbIX NOCTHXKEHUSAX U OTKPBITUSX MHPOBOM M OTEUECTBEHHOW HAyKH,
3aMHTEPECOBAHHOCTh B HAYYHBIX 3HAHUAX 00 YCTpOICTBE MUpa M OOIIECTBA;

TOTOBHOCTh U CIOCOOHOCTh K OOpa3oBaHMIO, B TOM 4YHCJIE CaMOOOpPa30BaHMIO, Ha MPOTSKEHUU BCEH JKM3HU; CO3HATENIbHOE OTHOILIEHHE K
HETIpepbIBHOMY 00pa30BaHUIO KaK YCIOBHUIO YCIEUIHOM Mpo(ecCHOHaIbHOM U 001IeCTBEHHON 1A TEIbHOCTH;

IKOJIOTUYECKasi KyJbTypa, OEpeKHOE OTHOIICHUS K POJHOM 3emile, MPUPOAHBIM OOraTrcTBaM pOJHOTO Kpas, Poccum u Mupa; moHMMaHHE
BJIMSIHUSL COLIMAIBHO-3KOHOMUYECKHX MPOLIECCOB HA COCTOSIHNME PUPOAHOM U COLMAIIBHON CPEibl, OTBETCTBEHHOCTD 332 COCTOSIHUE NPUPOIHBIX
pPECYpCOB; YMEHHSI M HAaBBIKM Pa3yMHOTO MPUPOJOINOJIB30BAHUS, HETEPIUMOE OTHOLIEHHWE K JCUCTBHUSAM, MPUHOCSIIUM Bpel
9KOJIOTUU;IPUOOPETEHHE OTIBITA IKOJIOTO-HANPABIEHHON JEATEIbHOCTH;
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3CTETUYECKOE OTHOIICHUS! K MUPY, TOTOBHOCTh K 3CTETUYECKOMY 00YCTPONUCTBY COOCTBEHHOTO OBITA.

Jluunocmuoie pesyiobmamaosl 6 cqbepe OMHOUIEHUL 06)/1!61}01/141/060}1 K cemove upodumeﬂ;m, 6 MOM YUC/Ie NOO2OMOBKA K CEMEUHOU HCUSHU:

OTBETCTBEHHOE OTHOIIIEHUE K CO3/IaHUI0 CEMbU HA OCHOBE OCO3HAHHOTO MPUHSATHUS [ICHHOCTEH CEMEWHOM JKU3HH;
MOJIOKUTEIbHBIN 00pa3 CeMbU, pOJIUTENHCTBA (OTLOBCTBA M MAaTEPUHCTBA), MHTEPUOPU3AIUS TPAIUIIHOHHBIX CEMEIHBIX IEHHOCTEH.

Jluunocmuvie pe3ynomamol 8 cgpepe OmMHOUEHUSL 00VUAOWUXCA K MPYOY, 8 cihepe coyuanrbHO-IKOHOMULECKUX OMHOULEHUTL:

yBa)KE€HHUE KO BceM (hopMaM COOCTBEHHOCTH, TOTOBHOCTH K 3aIlIMTE CBOEH COOCTBEHHOCTH;

OCO3HAHHBIHN BEIOOP OyayIIel mpodeccu Kak MyTh U COCO0 peain3aii COOCTBEHHBIX KU3HCHHBIX TIAHOB,

TOTOBHOCTH OOYYAIOLINXCS K TPYAOBOM MPO(ECCHOHATFHON AESITETbHOCTH KaK K BO3MOXKHOCTH YYaCTHS B PEIICHUH JINYHBIX, OOIIECTBEHHBIX,
TOCY/IapCTBEHHBIX, OOIICHAITMOHAILHBIX TTPOOIIEM;

NOTPEOHOCTh TPYAUTHCS, YBaXKEHHE K TPYLy M JIIOJISM TPyAd, TPYAOBBIM JOCTHKEHUSM, JOOPOCOBECTHOE, OTBETCTBEHHOE M TBOPUYECKOE
OTHOIIICHHE K PA3HBIM BHJIaM TPYIOBOH JESITEIHHOCTH;

TOTOBHOCTH K CAaMOOOCITY)KHBaHHUIO, BKJIFOUAss O0yYCHHE U BBITTOJTHCHHE JIOMAIITHUX 00sS3aHHOCTEH.

Jluunocmuvie pesynromamul 8 cghepe huszuueckozo, NCUX0102U4ecK020, COYUATLHO20 U AKAOeMUUEeCK020 OAA2ONOIYHUSL 0OVHAOUUXCA.

¢du3nyeckoe, 3MOILMOHATBHO-TICUXOJIOTHYECKOE, COLMANbHOE OJaronoigyyue OOydYarolmMxcs B JKM3HM 00pa3oBaTeNbHON OpraHu3aluy,
OLIYLICHHUE AETbMU 0€30MaCHOCTHU U MICUXO0JIOTHYECKOT0 KoM(popTa, HHPOPMAILIMOHHON 0€30MacHOCTH.

MeTtanpeaMeTHble pe3yJbTAThl OCBOEHHSI OCHOBHOI 00pa30BaTe/IbHON NPOrpaMMbl MPeICTABJIEHbI TPeMsl IPYNIAMH YHHBEPCAIbHBIX
Y4eOHBIX el CTBHIA.
Pecynamuenvie ynusepcanvhvie yuebHvle delicmaus

CaMOCTOSITENIBHO OIPENEIATH 1IN, 3a1aBaTh IapaMeTPhl U KPUTEPUH, TI0 KOTOPBIM MOXKHO OIPEAEIIUTD, YTO LEIb JOCTUTHYTA;

OLICHMBATh BO3MOJKHBIE TIOCJICICTBUS IOCTH)KEHHS ITOCTaBJICHHOM 1IE€IM B I€ATEIBHOCTH, COOCTBEHHOM KHU3HU U )KU3HU OKPYKAIOLIUX JTIOJIEH,
OCHOBBIBAsCh Ha COOOPaKEHUSAX STUKH U MOPAJIH;

CTaBUTbH U (POPMYIHPOBATH COOCTBEHHBIE 3a7]a4l B 00pa30BaTEIbHOM JESITEIbHOCTH U )KU3HEHHBIX CUTYaLUsIX;

OLIEHMBATh PECYPCHI, B TOM YHCJIE BpeMs U APYrre HeMaTepUalbHbIe PECYPChl, HEOOXOIUMBIE ISl TOCTHKEHHS TIOCTABJICHHOH 1IEMIH;

BBIOMpATh MyTh JOCTHKEHUS LIEJIU, IUIAHMPOBATh PEIICHNE MTOCTaBICHHBIX 3a/1a4, ONTUMH3HPYS MaTepUalIbHbIC 1 HEMaTepUalIbHBIE 3aTPATHI;
OpraHU30BBIBAaTh Y(PPEKTUBHBIN MOUCK PECYPCOB, HEOOXOAMMBIX IS TIOCTHKEHHS IOCTABJICHHOM 1IEIIH;

COIIOCTABJIATH IIOJIYYECHHBIN PE3yNbTaT ACATEIBHOCTH C IIOCTABICHHOU 3apaHee LIETIbIO.

Ilo3nasamenvHule yHusepcanbHuvle yuebHvle 0etucmaus.

UCKaTh U HAXOJUTh 0000IIEHHBIE CIIOCOOBI PEILICHHS 3a/1a4, B TOM YHCJIe, OCYILIECTBIATh Pa3BepHYThI HHPOPMAIIMOHHBIIN MMOMUCK U CTaBUTh HA
€ro OCHOBE HOBbIE (Y4eOHbIC U TTO3HABATEJIbHBIE) 3a/1a4H;

KPUTUYECKH OLEHUBAThb M MHTEPIPETUPOBATh HH(POPMALMIO C pa3HbIX [O3UIMUI, pacrno3HaBaTh M (UKCUPOBATh MPOTUBOPEUUS B
UH(POPMAIIMOHHBIX UCTOYHUKAX;

HCIIOJIB30BATh PA3JIMYHBIC MOACIBHO-CXCMATHYCCKUC CPCACTBA IJId IMPCACTABJICHHSA CYIICCTBCHHBIX CBsI3eH H OTHOI.I.IGHHfI, a TaKxKe
HpOTHBOpequI, BBISIBJICHHBIX B I/IH(i)OpMaIII/IOHHI)IX HUCTOYHHKAX,
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HaXO/JWUTh M TPHUBOJUTH KPUTUYECKHE apryMEHThl B OTHOLIEHHM JEWCTBUN M CYXXIEHHUH APYroro; CHOKONHO M pa3yMHO OTHOCUTBCS K
KPUTHUYECKUM 3aMEUYaHUSM B OTHOLIEHUU COOCTBEHHOT'O CYXKACHUs, pACCMaTPUBATh X KaK pecypc COOCTBEHHOT'O Pa3BUTHS;

BBIXOJIUTh 32 PaMKHU y4eOHOro MpeaMETa U OCYIIECTBIATH IEJICHANPAaBIECHHbIA MOMCK BO3MOXKHOCTEH JJIsl IIMPOKOrO IEpEeHOca CPENCTB U
CrIoco0o0B JiecTBUS;

BBICTPANBATh WHAWBUAYAJIbHYIO O0Pa30BaTENbHYIO TPACKTOPHUIO, YUMTBIBAs OTPAHMYEHHS CO CTOPOHBI JPYTHMX YYAaCTHHUKOB M PECYpCHBIC
OTrpaHUYECHUS;

MCHATH U YACPKHUBATh PAa3HBIC ITO3UIINU B MO3HABaTCIILHOM JACATCIIbHOCTH.

Kommynuxamuenvie ynusepcanvhvie yuebnvie 0elicmeus

OCYIIECTBIIATH JCJIOBYI0 KOMMYHHKAITUIO KaK CO CBEPCTHUKAMHU, TaK U CO B3POCIBIMU (KaK BHYTPH 00pa30BaTeIbHOM OpraHu3alliy, TaK U 3a €€
npeJienaMu), MoI0UpaTh MAPTHEPOB VIS J1€TI0BOM KOMMYHHUKAIIMU UCXOMS U3 COOOPaKEHUHN Pe3yJbTaTUBHOCTU B3aUMOJICHCTBUS, @ HE JIMUHBIX
CHMITaTHH;

IPU OCYIIECTBICHUH TPYIIOBOM PabOThI OBITH KaK PYKOBOJHUTEIEM, TaK U WICHOM KOMAaHIbl B Pa3HBIX pOJISX (TeHepaTop HIeH, KPUTHK,
WCTIOJTHUTEITb, BEICTYIAIOIINHI, SKCIIEPT U T.J.);

KOOPJWHUPOBATH U BBIMIOIHATH PA0OTY B YCIOBHSIX PEATbHOT0, BUPTYaTbHOTO M KOMOMHUPOBAHHOTO B3aUMOICHCTBHUS;

Pa3BEpHYTO, IOTUYHO U TOYHO U3JIarath CBOK TOUYKY 3PEHHUS C UCTIOJIb30BAHUEM a/IEKBATHBIX (YCTHBIX U MUCHMEHHBIX) S3BIKOBBIX CPEJ/ICTB;
pacro3HaBaTh KOH(JIMKTOTEHHBIE CHUTYyalli U TMPeIoTBpaliaTh KOHGIMKTBI [0 WX AaKTHBHOM (a3pl, BHICTpaMBaTh JEIOBYID U
00pa3oBaTebHYI0 KOMMYHHUKAITUIO, H30€Tast JMYHOCTHBIX OIICHOYHBIX CYXK/ICHUH.
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2. CTPYKTYPA Y COAEP)KAHUE YYEBHOU JUCIHUILIAHBI OY/.12 Xumus

2.1. O0beM y4eOHOi TUCHUIIMHBI U BUIbI Y4e0HOIl padoThI

Buj yueOHoii padoTsl

O0BeM B yacax

MakcumaiibHas1 yueOHasi Harpy3Ka (Bcero) 144
Oosi3aTesqibHAs ayIMTOPHAsI yueOHAasi HArpPYy3Ka (Bcero) 124
8 MoM quciue:

TeopeTHIecKoe 00yueHne (JICKIH) 72
MPAKTUYECKHUE 3aHATHS 34
nabopaTopHbIC 3aHATHS 18
CamocrosiTeibHAs padoTa 00y4aromuxcst 6
KouncyabTanum 6
IIpome:kyTouHasi aTTecTalus (IK3aMeH) 8
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Ilepeuens pasaesnoB u TeM aucuuILIMHBL OY 1,12 «Xumusa»

OcHOBHOE coJiepKAHNE

Pazgen 1. OcHOBBI CTPOEHUS BellECTBA

Tema 1.1. CtpoeHre aTOMOB XMMHUYECKHUX 3JIEMEHTOB U NMPUPOJA XUMUYECKOM CBA3U.

Tema 1.2. Ilepuoanueckuii 3akoH u Tabauma /[.1. Menneneesa

Pa3nes 2. Xumndeckue peakuuu

Tewma 2.1. Tunbsl XUMHUYECKUX peaKLUn

Tewma 2.2 DnexkTponuTruecKas AUCCOLUAIINS ¥ HOHHBIN OOMEH

Pa3nen 3. CtpoeHne U CBOMCTBA HEOPraHNYECKHUX BelIeCTB

Tema 3.1. Knaccudukanusi, HOMEHKIATypa ¥ CTPOSHUE HEOPTAaHUYECKUX BEIECTB

Tewma 3.2. ®U3UKO-XUMHUYECKHE CBOMCTBA HEOPIraHUUYECKUX BEIIECTB

Tema 3.3. IIpon3BOACTBO HEOPraHUUECKUX BEIIECTB. 3HAUEHUE U IPUMEHEHHE B OBITY U HA IIPOU3BOJICTBE
Pa3zgea 4. CtpoeHue U CBOIiCTBA OPraHNYeCcKUX BellecTB

Tewma 4.1. Knaccuduxanus, CTpoeHHe 1 HOMEHKIIATypa OPTaHUYECKHUX BEIECTB

Tema 4.2. CBoiicTBa OpraHU4ECKUX COCTUHEHUMN

Tema 4.3. Oprannueckue BeIIecTBa B )KU3HEEATEIbHOCTH YenoBeka. [I[pon3BoaCTBO M MpUMEHEHUE OPraHUYECKUX BEIIECTB B IPOMBIIIIIEHHOCTH
Pasnen 5. Kuneruueckue u TepMoAMHAMUYECKHE 3aKOHOMEPHOCTH NMPOTEKAHUA XUMHYECKUX PeaKIuii
Tema 5.1. Kunetnueckue 3akOHOMEPHOCTH MPOTEKAHUSI XUMUYECKUX PEAKLU

Tema 5.2. TepmonnHaMuyeckue 3aKOHOMEPHOCTU IPOTEKAHUSI XMMUUYECKUX peaklnid. PaBHOBeCHEe XUMUYECKUX PEaKIIUii
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Pa3nen 6. /lucnepcHble CHCTEMBI

Tema 6.1. JlucniepcHble CHCTEMBI U (PAKTOPBI UX YCTOWYHBOCTH

Tema 6.2. MccnenoBanue CBOWCTB AUCHIEPCHBIX CUCTEM ISl MX HUIEHTH(UKAUN

Pazgen 7. KauecTBeHHbIE peakiuU O0OHAPYKEHHSI HEOPTAaHUYECKUX M OPraHNYeCKUX BellecTB
Tema 7.1. OO0Hapy)XeHUE HEOPTAHUIECKUX KATHOHOB M aHMOHOB

Tema 7.2. OOHapyXeHUE OPraHUIECKUX BEIIECTB OTACIBHBIX KIIACCOB

IIpodeccnonaibHO-OPHMEHTHPOBAHHOE COlePKaHue (coiepKaHue MPUKJIATHOTO MOAYJIs)

Pasnen 8. Xumusi B ObITY U IPOU3BO/JACTBEHHOI 1€ATEJILHOCTH YeJI0OBEKa
Tema 8.1. Xumus B ObITY U IPOU3BOACTBEHHOH 1€ATEIBLHOCTH YEJIOBEKA

Pazgen 9. UccienoBanne 1 XuMUYeCKUl aHAJIN3 00beKTOB OHOC(hepbl

Tema 9.1 OcHOBBI 1a0OPAaTOPHOM MTPAKTUKH B TPO(PECCHOHAIBHBIX JTA00PATOPHSIX
Tema 9.2 XuUMHUUYECKUN aHAIN3 TEXHUUECKOU BOIBI

Tema 9.3 XuMuueckuil anaiu3 Bo3ayxa

Tema 9.4 Xumuueckuil KOHTPOJIb Ka4eCcTBa MPOYKTOB MUTAHUS

Tema 9.5 UccnenoBanue 00beKTOB TeXHOC(hEPHI
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2.2. TemaTuueckuii NJIaH U coep:KaHUe Y4eOHOI THCIMIIMHBI

HanmenoBanue Coaep:xanue yueOHOro Marepuasa (0CHOBHOe U PogecCHOHATbHO-OPHMEHTHPOBAHHOE), O0bem | ®opmupyembie
Pa3fenoB H TeM JiadopaTopHbIe M NPAKTHYECKHE 3aHATHS, IPUKJIAJTHON MOAY/Ib YacoB | KOMIETEHIHH
1 2 3 4
OcHoBHOe coepkanne 108
Pa3nes 1. OcHOBBI CTPOCHHSI BelecTBa 10
Tema 1.1. Teopemuueckoe o0yuenue 4 OK 01
Crpoenne aTomoB CoBpeMeHHass MOJIeNIb CTPOCHUSI aToMa. DJEKTpOoHHas KoHpurypauus aroma. Knaccuduxanms 2
XUMHUYCCKUX XMMHAYECKHX 3JeMeHTOB (S-, pP-, d-amemeHTsl). BaneHTHBIE 3JIEKTPOHBL. BaleHTHOCTB.
9JICMCHTOB 1 DNEKTpOHHAs NPUPOJA XUMUYECKON CBA3U. DJIEKTPOOTPULIATEIBHOCTD.
Ipupoaa KoBaneHtHas cBs3b, €€ Pa3HOBUAHOCTH U MEXaHHU3Mbl 00pa3oBaHUs (OOMEHHBIH M JOHOPHO- 2
XHUMUYECKOH akuenTopHsbli). MonHast cBs3b. Mertayunueckas cBsizb. BogoponHas cBsizb. MexMomeKysspHbIe
CBA3U B3anMoieiicTBus. M30Tombl, OCHOBHOE W BO30YXKIEHHOE COCTOSHHE aToMa, TuOpuau3anus
aTOMHBIX OpOUTANICH.
Ilpakmuueckue 3anamus 2
IIP Ne 1 Pemienne 3amanuii Ha UCIIOJB30BaHUE XUMUYECKON CUMBOJIMKHU U Ha3BaHUN COeqUHEHUI 2
II0 HOMEHKJIATYpPE MEXIYHAapOJHOTO COK3a TEOPETHYECKOW W NPHUKIAJHOW XUMHUU U
TPUBHAIBHBIX HA3BaHWN JI COCTABIECHUS XUMUYECKUX (DOPMYT HEOPTraHMYECKHX COCTUHEHHM
OTJIEIBHBIX KJIACCOB.
Tema 1.2. Teopemuueckoe odyuenue 2 OK 01
[leprnopmaeckuit [lepronndeckas cucTtemMa XuMUYeckux onemeHtoB J[.M. Menneneea. PU3MYECKUH CMBICI 2 OK 02
3aKOH M Ta0auLa [lepuoanueckoro 3akona /.M. MenneneeBa. 3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB XMMHUYECKUX
H.U. Menneneesa AJIEMEHTOB, 00Pa3yeMbIX MUMH TMPOCTHIX U CIOKHBIX BELIECTB B COOTBETCTBUHU C IMOJIO)KEHHUEM
XUMUYECKOro daemMeHTa B llepuoanueckoi cucreme. MUpOBO33PEHUECKOE U HAYYHOE 3HAYCHUE
[Tepuonnueckoro 3akona /.M. Menaeneesa. [Ipornossr JI.11. Menneneena.
IlIpakmuueckue 3anamus 2
[TP No2 Pemienne NpakTUKO-OPUEHTUPOBAHHBIX TEOPETHUECKUX 3aJaHUN Ha XapaKTEPHUCTUKY 2
XUMUYECKUX AJIEMEHTOB «Merannnueckue u HEMETaJUIMYECKUE CBONCTBA,
3IEKTPOOTPHULATEIBHOCTD U CPOACTBO K JIEKTPOHY XMMHUUYECKHUX 3JIEMEHTOB B COOTBETCTBHE C UX
JJIEKTPOHHBIM CTPOCHHUEM U IIOJIOKEHUEM B IEPUOAUYECKON CUCTEME XMMHUYECKUX DJIEMEHTOB
J .. MenneneeBay
Paznen 2. XuMuuyeckue peakuuu 12
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Tewma 2.1. Tunst Teopemuueckoe o0yuenue OK 01
XUMHICCKHX Knaccudukanus u THIIBI XUMAYECKUX PEAKIIU C y4acTHEM HEOPTaHUYECKUX BEIECTB. 2
peakuui Peakiunn  kKoMIuIeKCOOOpa3oBaHUS C YYacTHEM HEOPraHWYECKHX BEIIECTB (HAa MpuMepe
I'MJIPOKCOKOMIUIEKCOB IIMHKA U AJIIOMUHMS). Y paBHEHUsI OKUCIIEHUSI-BOCCTAHOBIICHUSL.
Ilpakmuueckue 3anamus
ITP Ne3 CoctaBneHue ypaBHEHHI peakUuil COCAMHEHUS, Pas3lIOXKEeHMs, 3aMelleHUs, oOMeHa U 2
ypaBHUBAaHHE OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX pEAKIIM METOJIOM 3JIEKTPOHHOTr0 OaaHca.
IIP Ne4 PacyeT KOJIMYECTBEHHBIX XapPAaKTEPUCTHUK HCXOJHBIX BELIECTB M MPOIYKTOB PEaAKIIUH. 2
PacyeT KOTMYECTBEHHBIX XapaKTEPUCTHK IPOAYKTA PEAKLIUU COCTUHEHMS, €CIIU OJJHO U3 BEILECTB
JaHO B M30BITKE W/WIM CONEPKUT IpuMecH. PacueT maccoBoil miau 0OBEMHOHM H0NM BBIXOZA
IIPOAYKTA PEAKLUU COCIUHEHHS] OT TEOPETUYECKU BO3MOKHOTO.
Tema 2.2 Teopemuueckoe 00yuenue OK 01
OnekrponuTnyeckas | Teopus SIEKTPOTUTHYECKOH aucconuanuu. Peakimym wnoHHOro oOmeHa. [maponus3 coseit. 2
aucconuanus u 3HaueHue THJPOJM3a B OMONOrMUecKHX OOMEHHBIX Ipoleccax. [IpuMeHeHHe Tuiaposin3a B
HOHHBINA 0OOMEH ITPOMBIIIJIEHHOCTH.
Jlabopamopnuvie pabomul
JIP Nel «Peakumu ruzaponusa». McciemoBaHue cpenbl pacTBOPOB cCojel, 0Opa30oBaHHBIX 2
CHWJIbHBIMU U CJIa0BIMU NPOTOJUTAMH, M UX PEAKLUI C paCTBOPAaMHU ILEJIOYU M KapOOHaTa HaTpHsl.
Ilpakmuueckue 3anamus
ITP Ne5 CocraBineHue peaknwii HMOHHOTO OOMEHA W IIyTEM COCTaBJICHHUS HMX TIOJHBIX | 2
COKpalIEeHHbIX HOHHBIX YpaBHEHHH. COoCcTaBI€HUE peakluii THIPOIN3a COJIeHl. I
Pa3nes 3. CTpoeHue u cBOiCTBA HEOPraHUYECKUX BelleCTB 26
Tema 3.1. Teopemuueckoe 00yuenue OK 01
Knaccudpukanus, [Ipenmer HeopraHmdeckoil XuMHuH. B3anMocBs3b HeopraHuyeckux BemiecTB. Kiaccudukarus 2 OK 02
HOMCHKIJIATypa U HCOPraHMYCCKHUX BECIICCTB. HpOCTBIe U CclOXHBIE BemecTBa. OCHOBHBIE KJIACCHI CIIOKHBIX
CTPOEHHE BEIIECTB (OKCHU[BI, THIPOKCUABI, KUCIOTHI, coin). HoMeHkIaTypa u Ha3BaHUE HEOPraHMYECKUX
HCOPraHNICCKuX BELIECTB UCXOJS U3 UX XUMHUYECKON (OPMYJIbl WIM COCTABICHUE XUMHUECKOH (POPMYJIIbI UCXOS
BEIICCTB U3  Ha3BaHUA  BEIIECTBA 110  MEXIYHApOJHOM WIM  TpPUBHAJIbHOW  HOMEHKJATYpE.

MexmornexysipHble B3aumoaeicTBus. Kpucramioruaparsl. ArperaTHble COCTOSHUSI BELIECTBaA.
Kpucrannuueckue u amop¢Hble BemecTBa. THIBI KPUCTAJUIMYECKUX pEIIETOK (aTOMHas,
MOJIEKYJISIpHasi, MOHHAs, MEeTalInyecKas). 3aBUCUMOCTh (DPU3UYECKMX CBOMCTB BEIIECTBA OT THIA
KpHUCTaTn4eckoil pemerku. [Ipuunnel MHOrooOpasus BeniectB. CoBpeMeHHbIE PEACTABICHUS O
CTPOEHUH TBEPJBIX, JKUAKHX M ra3000pa3HbIX BelecTB. JKuIkne KpucTaibl.
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Hpakmultecmte 3aHaAmun

I[TP Ne6 Pemenuwe 3amauy Ha pacyeT MacCOBOM MO (Macchl) XHMHYECKOTO JJIEMEHTa
(coenuHeHus) B MOJIEKyIe (CMECH).

[TP Ne7 PemieHne mpakTHYECKUX 3aJaHUN MO KJIacCHU(PUKAIMKH, HOMEHKJIATYPE U XUMHUYCCKUM
(dbopMyliaM HEOPraHMYECKHX BEIIECTB PA3MYHBIX KJIACCOB (HA3bIBAaTh M COCTABISTH (POPMYIIBI
XMMHUYECKHX BEIIECTB, ONPEAEIATh NPUHAJIEKHOCTD K KJIAcCy).

Tema 3.2. dusuko-
XAMUYECKHE
CBOMCTBA
HEOPTaHUYECKUX
BEILIECTB

Teopemuuecxoe 06_)/"»[811”8

MeTamnsl. O6H_II/Ie (I)I/IBI/I‘IGCKI/IG U XUMHYECKHe cBoiicTBa MeTaluioB. CHoCOOBI MMOJIYy4YCHUS.
3HaueHUEe METa/IOB U HEMETAIIOB B MpUpoaAC U KU3HCACATCIBbHOCTH YCJIOBEKA U OPraHUu3MOB.
KOppOSHH MCTAJIJIOB: BUJIbI KOPPO3UMH, CITOCOOBI 3allUTBI MCTAJIJIOB OT KOPPO3HH.

Hemeramnpl. OOmue ¢uznyueckue M XMMHUUYECKHE CBOMCTBA HEMETAUIOB. TUIMYHBIC CBOMCTBA
MetaioB Y- Yl rpynn. Kraccubukanus U HOMEHKIATypa COEIMHEHUN HEMETaJlIoB.
KpyroBopoTsl 6MOTE€HHBIX 3JIEMEHTOB B TIPUPOJIE.

XUMHUYECKUE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHMYECKUX BEIIECTB (OKCHIOB, THAPOKCHU]IOB,
KHCJIOT, coJiel U Jp.). 3aKOHOMEPHOCTH B M3MEHEHUU CBOMCTB MPOCTHIX BEIIECTB, BOJAOPOIHBIX
COEIMHEHMM, BHICIIUX OKCUIOB U TUAPOKCHUJIOB.

Hpaxmuuecxue 3aHAmMuUA

IIP Ne§ CocraBieHue ypaBHEHUMH XUMHUYECKMX PEaKLUHA C yYaCTHEM IPOCTBIX M CIIOXKHBIX
HEOPraHMYECKHUX BEIIECTB: OKCHIOB METaJNIOB, HEMETAUIOB M aM(OTEpHBIX DJIEMEHTOB;
HEOPraHMYECKUX KHUCIOT, OCHOBAaHHMNH M aM(OTEPHBIX T'MIPOKCHAOB, HEOPraHMYECKHX COJEH,
XapaKTEPU3YIOLIUX UX CBOMCTBA.

IIP Ne9 Pemenune mnpakTUKO-OPUEHTHPOBAHHBIX TEOPETUYECKUX 3aJaHMM Ha CBOMCTBA H
II0JIy4E€HUE HEOPTaHNYECKUX BEIECTB.

Jlabopamopuwie pabomot

JIP Ne2 «CpolicTBa METaJZIOB W HEMeTauioB». lccnenoBaHue (GU3MYECKUX U XMUMHUYECKHUX
CBOMCTB METAUIOB U HEMETAJIOB. PelleHne 5SKCIEpHMEHTAIbHBIX 3aJad II0 CBOWCTBaM
XUMHUYECKUM CBOMCTBAM METAJJIOB M HEMETaUIOB, IO pAcCHO3HaBaHUIO U MOJYYEHHUIO
COEMHEHMH METAJJIOB M HEMETAJJIOB

Tema 3.3.
IIpousBoacTeo
HEOPraHUYECKUX
BCIISCTB. 3HAUCHHUE
Y IPUMEHEHUE B

Teopemutwcxoe 06yqenue

OOmue mpencTaBiIeHUs O TPOMBINUICHHBIX CIOCO0aX TONyYeHUS XUMHYECKHX BeElIecTB (Ha
npuMepe MPOU3BOJCTBA aMMHUaKa, CEpPHOM KHUCIOThI). YepHas W 1BETHAs MeETALTyprusl.
[IpakTueckoe NpPUMEHEHUE OJJIEKTPOJW3a A TOJYYCHHS MIEJIOYHBIX IIETOYHO3EMEIbHBIX
MeTaJsIoB U antoMuHus. [Ipobaema 0TX0A0B U TOOOUHBIX TPOIYKTOB.

OK 01
OK 02
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OBITY U Ha CTEeKIIO ¥ CUJIMKATHAs IPOMBIIIIEHHOCTbD. 2
IIPOU3BOJICTBE Ilpakmuueckue 3anamus 4
[Tpakt. pa6. Ne 10. PenieHne npakTUKO-OPUEHTUPOBAHHBIX 33JlaHU O POJM HEOPraHUYECKOW XHMHUU B 2
Pa3BUTUHU MEJUIMHBI, CO3JJAHUH HOBBIX MaTEpUaoOB (B CTPOUTENHCTBE U JIp. OTPACIISIX MPOMBIIILT. )
Kontponbnas padora Nel o teme: «CBOMCTBAa HEOPTAaHUIECKUX BEIIECTBY. 2
Pasnen 4. CTpoeHne U CBOWCTBA OPraHUYeCKHX BelleCTB 38 OK 01
Tema 4.1. Teopemuueckoe odyuenue 2
Knaccudpukanus, [Ipeamer opranndeckoil XuMHUH. B3anMOCBsI3b HEOPraHNYECKUX U OPraHUYECKNUX BELIECTB. 2
CTPOEHHUE U XHUMHUECKOE CTPOEHUE KAK MOPSIOK COETUMHEHUSI aTOMOB B MOJIEKYJIE COIJIaCHO MX BAJICHTHOCTH.
HOMEHKJIATypa OCHOBHBIE TIOJIOKEHUSI TEOPUH XHUMHUYECKOTO CTPOCHHUS OPTraHUYeCKHX coeauHeHuid A.M.
OpPTraHUYECKUX BytnepoBa. YrineponHblil CKeleT OpraHM4ecKOoil MOeKysbl. MOJEKyNIsipHbIE U CTPYKTYpHBIE
BELIECTB (pa3BepHyThIE, COKpAllICHHbIE) XUMHYecKHe (opMysbl. 3aBHUCHUMOCTh CBOWMCTB BEIIECTB OT
XUMHYECKOTO CTPOCHHUsI MOJeKys. M3oMepus u u3oMepsl (CTPYKTypHas, reoMeTpudeckas (Iuc-
TpaHc-uzomepusi). KpaTHocTh xumuyeckod cBs3u. [loHsTHe O (YHKIIMOHAIBHOW TpymIe.
[TpuHIUnOBl KIacCU(pUKAIMKA OPTaHUYECKUX COCTUHEHUH. MexXIyHapoaHas HOMEHKJIAaTypa H
IIPUHIUIIBI HOMEHKJIATYPbl OPraHUYECKUX COCAMHEHUM.
Tema 4.2. CpoiictBa | Teopemuueckoe odyuenue 26 OK 01
OPTraHUYECKHUX Knaccudukanus m1 0ocOOEHHOCTH OpPraHUYECKUX peakiuid. PeakimoHHble HEHTpHI. Pamukaibl. 2 OK 02
COCIMHEHUI OU3NKO-XUMUYECKUE CBOWCTBA OPTaHMYECKUX COCAMHECHUU OTIENBHBIX KIIACCOB (0COOEHHOCTH
KJIacCU(UKAMU 1 HOMEHKJIATYpbl BHYTpH Kjlacca.
[IpenenpHBIC YTIEBOAOPOABI: TOMOJIOTHYECKHA psif U obmas Gopmyia; uzomepus; Guandeckue
CBOMCTBA; XUMHYECKHIE CBONCTBA; COCOOBI MOJTYUYCHHS):
Henpenenbusle yrineBonoponabl. Ankensl. [loaumepursanys 3TUieHa Kak OCHOBHOE HAaIpaBJIeHUE 2
€r0 UCIOJIb30BaHUSI.
Ankunbpl. ['opeHune aneruieHa Kak WCTOYHHK BBICOKOTEMIIEPATYpPHOTO IJIAMEHHU [IJISi CBApKH M 2
PE3KU METaJJIOB.
ApomaTtudeckue yriaeBoaopoabl. CTpoeHHe 1 CBOMCTBa O€H30J1a U €r0 TOMOJIOTOB. 2
Kucnoponconepxamue coequaeHns (CIUpThI, PEHONBI ¥ POCTHIe d(DUpHI). 2
ATnbaeruibl ¥ KETOHBI. 2
KapOoHOBBIE KHCTOTHI M UX MPOU3BOAHBIE. CII0KHBIE 3PHPHI. 2
A3zoTcoaepxaiiye coeAMHEHUsI. AMUHBI. 2
AmuHokucnoThl. O01acTH NPUMEHEHUS aMUHOKHUCIIOT. 2
Ilpakmuueckue 3anamus 4
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TP Nell Pemenue 1enodyek MpeBpalleHHI Ha TEHETHYECKYI0 CBSI3b MEXKIy KiaccaMu
OpPraHMYE€CKUX COEAUHEHHUM C COCTAaBJICHUEM HA3BAaHWl OPraHUYECKUX COCIMHEHUW IO
TPUBHUAJIBHON WJIM MEXKIYHAPOAHON CUCTEMATHYECKOW HOMEHKIIATYPE.

ITP Nel2 Pemenue 3amav Ha BbIBeJACHHE (OPMYJIBI OPraHUYECKOro Ta3000pa3HOTO BEIIECTBA,
UCXOs U3 dJIeMeHTHOTro cocTaBa (%), MIOTHOCTH ra30B MO BOAOPOIY U BO3IYXY.

Jlabopamopuwvie padbomot

JIP Ne 3 «lIlonydeHue sTuieHa W U3ydeHHE €ro CBOMCTB». IloilydueHue 3TuieHa U3 3TaHoJa B
1a0opaTOpUyd U H3YyYEHHUE €ro (PU3MYECKUX M XUMHUYECKUX CBOICTB. CoCTaBiieHHE peakLui
MPUCOCIUHEHNS U OKUCIIEHUS Ha IIPUMEPE ITHIICHA.

Camocmosamenvhan paboma odyuarouuxcs.

Paboma c yuebnou numepamypou. Koncnexmupogarnue

1) MHOrOaTOMHBIE CIUPTHI.

2) MbLia KaK COJIM BBICIIUX KapOOHOBBIX KHCJIOT. MOFOIIIE CBOWCTBA MbLIA.

3)IIpon3BOACTBO OpPraHWYECKHX BEIIECTB: MPOU3BOJCTBO METaHONA, IepepaboTka HedTH.
IIpon3BOACTBO U NPUMEHEHNE KaydyKa U PE3HHBL.

2(cpe)

Tema 4.3.
Opranunueckue
BEIICCTBA B
KU3HEIEATEIbHOCTH
YeIJI0BEKA.
IIpounsBoacTeo u
IIPUMEHEHHE
OpraHUYECKUX
BELICCTB B
IPOMBIIITIEHHOCTH

Teopemuuecxoe oﬁyuenue

12

buooprannueckue coeauHenus. Ilpumenenune u Ouojorudeckas poib yrieBoaoB. OkucieHue
YIJIE€BOAOB — WCTOYHHMK JHEPTUU KHUBBIX OpraHu3mMoB. OOJIaCTH TPUMEHEHUS aMUHOKHUCIOT.
[IpeBpaienust OenkoB mMUIU B opranuzMe. buonornyeckue ¢yHknuu O6enkoB. buonoruueckue
¢byHKIMM KUpoB. Poib opranndyeckoil XuMHUH B pelIeHnH Npo0IeM NUIEBOH O€30MaCHOCTH.

HyxknenHnoBble KucioTel: coctaB U ctpoeHue. CtpoeHue HykJIeoTHAOB. COCTaB HYKIEMHOBBIX
kucyioT (JJHK, PHK). Pons HyKJI€MHOBBIX KUCIIOT B JKM3HEACATEILHOCTH OPTaHU3MOB.

CuHTEeTHYECKME M HCKYCCTBEHHBIE BOJIOKHA, MX CTpoeHHe, cBoMcTBa. I[IpakTtuueckoe
WCIIOJIH30BaHUE BOJOKOH. CHHTETHYECKUE TIJICHKHU: WM3OJIALMS MJis MPOBOJOB, MEMOpaHBI ISt
OTIPECHEHMsI BOJBI, 3AIIUTHBIC TUICHKH U aBTOMOOWIIEH, MIACTBIPH, XUPYPIHUECKUE TOBS3KU.
HoBble TeXHOTOTMH AaIbHENIIIET0 COBEPIIEHCTBOBAHNUS MOJUMEPHBIX MATEPHAIIOB.

Ilpakmuueckue 3anamus

[TPNel3 Pemienne NpakTUKO-OPUEHTHUPOBAHHBIX 3aJaHUA TI0 COCTABJICHUIO XHUMHYECKUX
peaKuHﬁ, OTpaXXaromux XUMHUYCCKYIO AKTUBHOCTb OPraHUYCCKUX COGI[I/IHGHI/Iﬁ B Ppa3IMYHBIX
cpenax.

IIpakt. pab. Nel4. Pemenue pacdeTHbIX 3a4ady IO YpPaBHEHMSIM pEakUMi € ydacTHeM
OpPraHNYEeCKUX BELIECTB.

OK 01
OK 02
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Camocmoamenvhan paboma odyuarouuxcs.

Paboma c¢ yuebnou numepamypou. Koncnexmuposanue CHUHTETUYECKHE W HUCKYCCTBEHHBIC
BOJIOKHA, MX CTpPOEHHE, cBOMWCTBA. [IpakTHueckoe HCHob30BaHME BOJOKOH. CHHTETHYECKHE
IUIGHKHU: M30JIALUA JUIsl TIPOBOJIOB, MEMOpAHBI ISl ONPECHEHMs BOJIbI, 3aIUTHBIC IJICHKU IS
aBTOMOOWJIEH, IIACThIpU, XUPYprUUecKue TOBA3KH. HOBbIE TEXHOIOTMHM JajdbHEUIIEro
COBEPIICHCTBOBAHUS IIOJIMMEPHBIX MATEPUAJIOB.

Pegepam: Ponb opraHnueckoidl XMMHUM B peIICHUM NMPOOJIEM HEpreTHYecKoi 0e30MmacHOCTH, B
pPa3BUTUM  MEIULMHBI, CO3JaHUM HOBBIX MaTEpPHANIOB, HOBBIX MCTOYHUKOB DJHEPrUU
(apTepHATUBHBIE UCTOYHUKU SHEPTUN).

2 (cpce)

Pasznen 5. Kunernueckue 1 TepMOAMHAMHUYECKHE 3AaKOHOMEPHOCTH NIPOTEKAHUSA XUMHYECKUX PeaKIuil 10
Tema 5.1. Teopemuueckoe odyuenue 2 OK 01
Kunernueckue Xumuyeckue peaknuu. Kraccudukamuss XuMHUECKUX peakiuii: mo (a3oBOMy COCTaBy 2 OK 02
3aKOHOMEPHOCTH (roMOreHHbIE U TETEpOreHHbIE), [0 HCIOJb30BAHUIO KaTaau3aropa (KaTaJuTHYeCKue u
MPOTEKAHUS HekatanuTuyeckue). CKOpOCTh peakiiy, €€ 3aBUCUMOCTb OT Pa3IMYHBIX (DaKTOPOB: MPUPOIBI
XUMHUYECKHUX pearvpymomux BeleCTB, KOHIIEHTPALMKU pearupyouux BEeIecTB, TeMIeparypsl (npaBuio BaHT-
peakuuit l'odda), momanu peakuimoOHHON MOBEPXHOCTH, HAJIMUYUs KaTanuzaropa. Poib karanm3aTopoB B
IIPUPOJI€ U MPOMBIIUIEHHOM IPOU3BOJCTBE. DHEPrusl aKTUBALUUU. AKTUBUPOBAHHBIA KOMILIEKC.
Karanuzatops! 1 katanus. Poib kaTann3atopoB B MPUPO/IE U IPOMBIIUIEHHOM NPOU3BOJCTBE.
Jlabopamopnuvie pabomul 2
JIP Ne4 H3ydyeHune 3aBHCHUMOCTH CKOPOCTH XHMHYECKONW pEaKIUM OT KOHLEHTpaluu 2
pEarupyronux BEMECTB M TEMIIEPATYPEI. PacueTr SHEpruu aKTUBAIMY PEAKIINH. OK 01
Teopemuueckoe 00yuenue 2 OK 02
Tema 5.2. Knaccudukanus XUMHUYECKUX peakuuid: 1o TemioBoMy 3¢hdekTy (9K30TepMUYecKue, 2
Tepmoaunamuuec- | sumorepmuyeckue), mo obparumoctd (oOpatumbie W HeoOparumbie). TeruioBsie 3(HEKTHI
KHe XUMHUYECKUX peakuui. Tepmoxumuueckue ypaBHeHUs. OOpaTUMOCTbh peakiuil. XuMU4ecKoe
3aKOHOMCPHOCTH pPaBHOBECHE M €r0 CMELICHUE OJ JACUCTBUEM pa3INYHbIX (PAaKTOPOB (KOHIEHTpALUSl PEarcHTOB
POTEKAHUS WIHM TPOAYKTOB pEaklUd, [aBieHHE, TemIepaTypa) A CO3JaHUs ONTHMAJIbHBIX YCIOBHA
XUMHUYECKHUX MPOTEKaHUsI XMUMHUYECKHX mporeccoB. [loHsTne o0 »HTanpnuu W >HTponuH. DHeprus ['mbdOca.
PEeaKIuii. 3axoH ['ecca u ciencTBus u3 Hero. Posb cMeneHust paBHOBECHS B TEXHOJIOTHYECKUX MPOIIeCCaX.
PaBHoBecune Ilpakmuueckue 3anamus -
XUMHYCCKHUX Jlabopamopuwie pabomot 2
peaximit JIP No5 U3ydeHue BIMSHUS Pa3iUYHBIX (DAKTOPOB HA CMEIICHUE XHMHUYECKOTO PaBHOBECHS. 2

HCCHGI[OBB.HI/IC BJIMAHUA U3MCHCHU KOHICHTPAUU BCIICCTB, PCAKIIUU CPCAbl U TCMIICPATYPhI HA
CMCHICHUC XUMHNYECKOI'O paBHOBCCHA.

23




Camocmoamenvhan paboma odyuarouuxcs.

PacueTrsl paBHOBECHBIX KOHLEHTpAUUN Pearupyromux BEUIECTB U NPOAYKTOB peakunid. Pacuersl
TerioBoro 3¢ ¢ekra peakuuu. PemeHne npakTUKO-OPUEHTUPOBAHHBIX 33JaHUI Ha MPUMEHEHUE
npuHiuna Jle-lllatense 111 HAXOKIAEHUS HANPABICHHUS CMELIEHUS PABHOBECHS XMUMHYECKON
peakimy ¥ aHanu3 (pakTopoB, BAUSIOMIMX HA CMELICHHE XUMUYECKOTO PaBHOBECHSI.

Paznen 6 /IncnepcHbie cucTeMbl

Tewma 6.1. Teopemuueckoe 00yuenue OK 01
HucnepcHbie Hucnepcusie cucteMbl. Komnonansie cuctemsl. MctunHbie pacTBOpbl. PacTBopenue kak ¢usuko- OK 02
CUCTEMBI U xuMudeckui mporecc. CriocoObl MPUTOTOBJIECHUST pacTBOpoB. PactBopumocTs. MaccoBasi o OK 07
dakTopbl X pacTBopeHHOro BemiecTBa. I[IpenenbHO IOMyCTHMblE KOHILIEHTpPAlMM W HMX HUCIOJIB30BaHUE B
YCTOHYMBOCTHU OLIEHKE IKOJIOTUYECKON 0€30IacHOCTH.

Knaccudukanus nucnepcHbix cucteM no cocTtaBy. CTpoeHue U (HaKTOpbl YCTOMYUBOCTH

JTUCIEPCHBIX cHUCTeM. Pacrno3HaBaHME€ MCTHHHBIX pPACTBOPOB, KOJJIOUJHBIX pAacTBOPOB H

rpyboaucnepcHbix cucreM. CrpoeHue wmunemnsl. PaccenBaHue cBeTa NpU  MPOXOXKICHUH

CBETOBOT'O ITyYKa 4epe3 ONTHICCKH HeOTHOpoaHYIo cpeny (3dhdext Tunnans).

Ilpakmuueckue 3auamus

ITP Ne 15 Pemienue 3a1a4 Ha MPUTOTOBIIEHUE PACTBOPOB. PellieHne npakTHKO-OpHUEHTHPOBAHHBIX
Tema 6.2. pacyeTHbIX 33JaHUN HA AMCIEPCHBIE CUCTEMBI, UCIIOJIb3yeMble B OBITOBON M MPOU3BOACTBEHHOMN
Hccnenosanue NEATENBHOCTH YENIOBEKA, C MO3UIUM DKOJOTMYECKOH 0€30MacHOCTH MOCIEICTBHI M TPaMOTHBIX OK 01
CBOJCTB pemennii npobIieM, CBA3AHHBIX ¢ XMMHEH. OK 02
AUCHICPCHBIX Jlabopamopuwvie padbomot
CUCTCM U MX JIP Ne6 IlpurortoBineHue pacTBOPOB 3aJaHHOW (MOJISIPHOM) KOHIEHTpauuu (C IpPaKTUKO-
HJICHTH(DHKALMY OPHUEHTHPOBAHHBIMHU BOIIPOCAMH), OTIPEICIICHUE CPEIbI BOJHBIX PACTBOPOB.

JIP Ne7 IIpuroTtoBiieHHE M M3yYE€HHE CBOMCTB JMCIEPCHBIX CHCTEM PAa3HBIX BUIOB: CYCIICH3UH,

OMYJbCUH, KOJUIOMIHOTO pacTBopa. CpaBHEHHE CBOMCTB MCTHMHHBIX U KOJUIOMJHBIX PacTBOPOB,

BBISIBJICHHE OCHOBHBIX Pa3IMuui MEX]y HUMH.
Pa3nes 7. KauecTBeHHbIe peakiuy 00HAPYKeHUsI HEOPraHUYECKUX H OPraHNYeCKHX BellecTB
Tema 7.1. Ilpakmuueckue 3anamus OK 01
OObHapyxeHue ITIP  Nel6 KauecTBeHHblE XMMHUYECKHE pPEaKLMH, XapakTepHble I OOHApYXKEHHUS OK 02
HEOPraHUYECKUX HEOPraHWYECKNX BEIIeCTB (KaTHOHOB © aHWOHOB). (CoOCTaBJICHHE YpaBHECHHMHM peaKIuil OK 04
KaTHOHOB U oOHapykeHHsT KaTHOHOB |—VI rpynn u aHUOHOB, B T.4. B MOJIEKYJISIPHOM M HOHHOHW (opmax.
aQHUOHOB Peakunn oOHapyXeHUsI HEOPraHUYECKUX BEHIECTB B PEAIbHBIX 00bEKTAaX OKPYKAIOIIEH CPeIbl.

Jlabopamopuwie pabomot
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JIP Ne8 OOHapyxeHHE HEOpPraHMYecKHUX BellecTB (kaTnoHoB [-VI rpymnm uiam aHHUOHOB) C 2
UCIOJIb30BaHNEM KaUeCTBEHHbBIX aHATUTHUECKUX PEaKIIUM.
Tema 7.2. Ilpakmuueckue 3anamus 2 OK 01
Oo6napyxeHue ITP Nel7 KadecTBeHHbIE XMMHUYECKUE PEAKIIUU, XapaKTepHbIC AJisi OOHApYKEHHUS OTIENIbHBIX 2 OK 02
OpraHUYECKHUX KJIACCOB OpPraHMYECKUX COEAMHEHUMN: (EHOJIOB, albJETHI0B, KpaxMmayia, YKCYCHOM KHCJIOTHI, OK 04
BELICCTB aMMHOKHUCIIOT U Jp. /[leHarypanus O€nKOB NpH HAarpeBaHUH, LBETHBIE pEaKIUHU OEJKOB.
OTIENbHBIX KiTaccoB | CocTaBieHHE KAayeCTBEHHBIX pEakUuil OOHApYKEHUS OPraHWYECKUX COEIUHEHUH OTAEIbHBIX
C MCIIOJIb30BAaHUEM | KIIACCOB.
Ka4eCTBEHHbIX Jlabopamopuwvie padbomot 2
peakuuit JIP Ne 9 TlpoBenenue KauyecTBEHHBIX PEAKLU, UCTIONb3YEMBIX Ul OOHAPYKEHHUS OPTaHUYECKUX 2
BEIIECTB PA3IMYHBIX KJIAcCOB: (DEHOJIOB, QJIBJETUAOB, Kpaxmajaa, YKCYCHOH KHCIIOTHI,
AMUHOKHCIIOT, OCIIKOB U JP.
IIpogeccHoHaTbHO-OPHEHTHPOBAHHOE COJlep:KaHMe (coep:KaHue MPHKJIAJTHOI0 MOLYJIsI) 16
Pasnen 8. Xumusi B ObITY M IPOM3BOJACTBEHHOM 1eATEJIbHOCTH Y€JI0BEKA
Teopemuueckoe 0dyuenue 2 OK 01
DKoJiornueckas 0e30MacHOCTh IOCJICICTBHA OBITOBOM M TPOU3BOJACTBEHHON JCATEIHHOCTH 2 OK 02
YeJIOBEKa, CBSA3aHHAs C NepepadOTKOM BEIECTB; MOMCK M aHAIU3 XMMHUYECKOW MHGpOpMAIMU U3 OK 04
pasIMYHbIX HMCTOYHUKOB (Hay4yHas U ydeOHO-HAaydHas JMTepaTypa, CpEACTBAa MacCOBOM
uHpopManuu, ceTb IHTEpHET U Apyrue).
Pazgen 9. HccnenoBanme M XMMHYeCKHH aHaJIu3 00bEeKTOB TexHochepsl (118 YKPYNHeHHbIX rpynm | 14
cnenuajabHocteit/npodeccuii 18.00.00)
Tema 9.1 OcHOBHOE coJepkaHHue 2 OK 01
OcHoBBI JlaboparopHas mocyaa u XUMHUYecKue peakTuBbl. OCHOBHBIE Ja0OpaTOpHbBIE ONEpaluy. 2 IIK 2.1
1abopaTopHOi JlaGopaTtopHoe oGopynoBanue. TexHuka Oe30MacHOCTH W TpaBuia palbOTHl (MTOBENEHUS) B IIK 2.2
IIPaKTUKH B 1ab0paTopuu.
npo(hecCHOHANbHBIX | Teopemuueckoe odyuenue 2
naboparopusx Haznauenne rexunuecko Bojbl. TpeOOBaHMS K TEXHUYECKOM BOJIE MO TPYIMIIaM OTPEOICHHS. 2
KauecTBO TexHMYeckold BOJbl pa3HbIX BUAOB. CylIIHOCTH MeETOAA TUTpPOBaHMs. AHaIN3
TEXHUYECKOH BOJbI Ha KECTKOCTh M Jpyrue mnokaszareiad. KHCIOTHOCTh M IIE€IOYHOCTH BOJBI.
2KecTKoCTh BOJBI 1 METO/IBI €€ ONIPEAEIEHUS.
Teopemuueckoe odyuenue 2
XuMmuyeckuil cocraB atMoc(epHOro Bo3ayxa, Bo3ayxa paboueil 30HbI. BpenHble BemiectBa u 2

IMPUMECH B BO3AYXC JKHUJIBIX HOMGH.[CHI/II‘/JI, B BO3YXC pa6oqel71 30HBI. HOpMaTI/IBHLIC JOKYMCHTEIL.
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Tema 9.4 Teopemuueckoe o0yueHue 2
XuMUYecKuit Knaccudpukanus mouyB mo BHUAY M HA3HAUYEHUIO, HUCXOJS U3 XUMHYECKOIO COCTaBa.
aHanu3 npood Wnentudukanys npoObl MOYBBI MO €€ XMMHUYECKOMY COCTaBy, ONMCAHHE BO3MOXHOCTEH ee
MTOYBBI MIPUMEHEHUSI.
Teopemuueckoe 0dyuenue 2
KadecTBeHHBII XUMUYECKUN COCTaB MPOAYKTOB mnuTaHus. BemectBa, (anbcuduiupyromme 2
NpPOAYKTHl MHUTAHWS, M BEIIECTBA, 3arpsA3HAOIIME NPOAYKThl mnuTaHus. OmnpeneneHue
3arpsI3HAIOLNIMX XMMUYECKUMX BEIIECTB B NPOAYKTaX IUTaHMS, OIpENEJICHHE BEIIECTB, HE
3as1BJICHHBIX B COCTaBE€ MPOJIYKTOB MMUTAHUS.
Teopemuueckoe oOyuenue 2
Kelicpl Ha aHanu3 uH(pOpMAIMKU O TPOU3BOJCTBEHHOW JEATENILHOCTH YellOBEeKa, CBS3aHHOM ¢ 2
nepepaboTKOM U MOJIydeHHEM BEUIECTB, a TAKXKe ¢ HIKOJIOTMYecKoil 0€30MaCHOCTHIO.
KonTtpoiabHas padora Ne2 2
KoncyabTanuu 6
IIpomexyTouHas aTrecTanMs MO JUCHHUILINHE (IK3aMEH) 8
Bcero 144
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3. YCJIOBUSA PEAJIN3ALIMU ITPOT'PAMMBI JUCHUITJINHBI

3.1 TpeGoBaHusI K MUHUMAJIBLHOMY MaTepPHAIbHO-TEXHUYECKOMY 00ecneuyeHUIo

Jlis peanuzanuu IpoOrpaMMbl TUCHUIIIMHBI JAODKHBI OBITh MPEIYCMOTPEHBI CICAYIONINUE CHelHabHbIE MOMEIICHUS:
y4eOHbIN KaOMHET XUMUHU U/WIH YYEOHOU XUMUYECKOM J1abopaToOpHH.

O0opynoBanune y4yeOHOro KabuHera (HarJsiAHbIe MOCOOMsI): HAOOPHI IIAPOCTEPIKHEBBIX MOJIENEH MOJIEKYJI, MOJEIH
KPUCTAJUIMYECKUX PEIIETOK, KOJUIEKIUU MPOCTHIX U CIIOKHBIX BEIIECTB W/WIM KOJUIEKUMU MOJUMEPOB; KOJJIEKIUS TOPHBIX
MOpoJ U MUHEPaJoB, Tabnuna MenzeneeBa, yaeOHble (GUIbMbI, HUPPOBbIE 00Pa30BATENbHBIE PECYPCHI.

Texnnueckue cpeacrBa oOy4YeHHsi: KOMIBIOTEp C YCTPOMCTBaMM BOCHPOU3BEIAEHUS 3BYyKa, MPHUHTEP,
MYJIbTUMEIUANIPOCKTOP C IKPAHOM, MYJIbTUMEIUINHAS JOCKA, YKa3Ka-MPE3eHTEp I MPE3CHTAIIHM.

O6opynoBanmne Jjadoparopuu ¥ pado4YuX MecCT JA00OPATOPHUM: MEH3YPKHU, INMUIETKU-KANEIbHULBI, TEPMOMETPBHIL,
MUKPOCKOII, JIyTbl, MPEIMETHbIE U IMOKPOBHBIE CTEKJA, IJIAHIIETHI AJs KaledbHBIX peakiuil, (uibTpoBalibHas Oymara,
MPOMBIBAJIKH, CTEKJISIHHbIE POOUPKH, pE3UHOBBIE MPOOKH, (POHAPUKHU, HAOOP PEAKTUBOB, CTEKJISIHHBIC MAJIOUKH, IITATUBBI JIJIS
NpoOUPOK; MEpHBbIE LWJIMHIPBI, BOPOHKU CTEKJISIHHBIE, BOPOHKH JeNnuTenbHble nuiuuHapuueckue (50-100 mur), cTynku c
nectukoM, (apdopoBbie Uamku, NUHIETH, QUIBTPHI OyMa)KHbIE, BaTa, Mapis, 4YacoBbIe CTEKJIA, DSJIEKTPOIUIMTKH,
7abopaTopHbIE MITATUBBI, CIOUPTOBBIE TOPENIKH, CIHYKH, MPUOOp IS MOdydeHus ra3oB (WM npoOHUpKa ¢ ra300TBOJHOU
TpyOKOIf), ep>KaTeu A1 MPOOUPOK, CKIISTHKY ISl XpaHEHUs peaKTUBOB, Pa3aTOuHbIE JIOTKH; XuMudeckue crtakansl (50, 100
u 200 mi1); mmareny; MUHIETHI; TUTeJIbHBIC MIUIIIIBI; CeKyHAOMEpHI (TaltMepsl), MepHbIe Tpooupku (Ha 10-20 mi1) U MepHbIe
KoJ106I (25, 50, 100 u 200 mut), BoasiHas O6aHs (MJIM TEPMOCTAT), CTEKIISTHHBIE MAJIOYKW; KOHMYECKHE KOJIOBI /1T TUTPOBAHUS
(50 m 100 mn); MHAMKATOpHBIE MOJOCKM A omnpeaelieHus pH u cTanmapTHas HMHIMKATOpHAs IIKaJla; YHUBEPCAJIbHBIM
uHauKaTop; mumnetky Ha 1, 10, 50 mu (wnm po3atopel HA 1, 5 u 10 M), OrOpeTKU AJISI THTPOBAHUS, METUIIMHCKUE TIITPHUITLI Ha
100-150 mu1, maGopaTtopHbIe W/WIK aHATUTHYECKUE Bechbl, pH-MeTphbl, CyluibHbBIN 1Kad, ¥ Ap. JadopaTopHOE 000PYI0BAHHE.
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3.2. HEPEYEHb YYEBHO-METOANYECKOI'O OBECIIEYHEHU A

OcHosHas numepamypa:

1.

2.

3.

4.

Pymsutuc I'.E., ®enpaman @. I', xumus. 10 kimacc: yaeOHHK /1 00111€00pa30BaTeIbHBIX YUPEKIeHUM (0a30BbIi YPOBEHB ).
— M.: IIpocBemenue, 2005

Pymsutuc I'.E., ®enpaman @. I, xumus. 11 knace: yaeOHUK 117151 00111e00pa3oBaTeIbHbIX yUpexkaeHUH (0a30BbIl yPOBEHb ).
— M.: IIpocsemenune, 2005

Epemun B.B., Ky3emenko H.E., Jlyaun B.B., JIpo3noB A. A. Tepenun B.U. Xumus. 10 xacc. [IpodunbHbINi ypOBEHD.
— M.: [Ipoda, 2008.

Epemun B.B., Ky3smenko H.E., Jlynun B.B., JIpo3noB A. A. Tepenun B.1. Xumus. 11 knacc. [IpopunbHblil ypoBeHb.
— M.: Ipoda, 2009.

Llonoanumenvras tumepamypa:

1.

2.

Kyssmenko H.E., Epemun B.B., [TonkoB B.A. Xumus. 71 IIKOABHUKOB CTAPIIMX KJIACCOB M MOCTYNAIOLIUX B BYy3bl: YUeOHOE
nocobue. - M.: U3n-Bo MI'Y; «IleyaTnbie Tpanummmny, 2008.

Kyssmenko H.E., Epemun B.B. 2500 3amay no xumuu ¢ pemieHusiMu g nocrynamomux B By3bl / H.E. Ky3smenko, B.B.
Epemun. - M.: OO0 «M3natensckuit jom «OHUKC 21 Bex»: OO0 «M3patenscTtBo «Mup u O6pazoBanuey, 2003.

Ky3bmenko H.E., Epemun B.B., IlonkoB B.A. Hauama xumuu: coBpeMeHHBbI Kypc Mg noctynaromux B BY3el. — M.:
M3narenbcTBO «OK3ameny, 2010.

Kaepuna A.A. OnTuMaibHBIN OaHK 3adaHUN I MOATOTOBKU ydamuxcs. EI'D. Xumus. YuebHoe mocodue. — M.: Mnekt-
Leuntp, 2012.

Ilepeyens Web-caiiToB, pekOMeHAYyeMbIX AJIA HCI0JIb30BAHUA B padore:

1. http://www.chem.msu.su/rus/school/ - caiiT xxypHana « XuMusi: METOIMKA TPEIOaBaHKs B IIIKOJICH

2. http://www.chem.msu.su/rus/school/ - mkonsHbIe yueOHUKH 10 XUMuUH [UTst 8-11 Ki1accoB 00111e00pa30BaTEIBHOM MITKOJIBI
3. http://c-books.narod/ru- mureparypa o xumuu

4. http://experiment.edu.ru/catalog.asp- ecrecTBeHHOHAYYHBIC YKCIIEPUMECHTBI

5. http://otdel-ed.blogspot.com/p/blog-page_37.html
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4. KoHTpOJIb M OlleHKA Pe3yJIbTATOB OCBOeHNs 00111e00pa30BaTe/IbHOM TUCHUIIJIMHBI

Ne Mopayas / Paznea / Tema | PesyabTaT 00yuenust | OueHOYHBIE MEPONIPUSITUS OK
1 OcHOBHOM MOy
Paznen 1. OCHOBBI CTPOCHMS BEIIECTBA - Tect «Ctpoenue aToMoB XumMudeckux 3smemeHToB | OK 01
1.1 | Crpoenue aTOMOB xumudeckux | @opMmynupoBaTh 0a30BBIE TIOHSATHS W | M IPUPOJA XUMUYECKOHN CBA3H».
JJIEMEHTOB M MpUPOJAa XUMHUYECKOW | 3aKOHBI XUMHH; - 3ajaud Ha COCTaBJIEHUE XUMHUYECKUX (HopMys
CBSA3U CocraBimsiTh ~ XUMHYECKHE  (OPMYJIBI | ABYXaTOMHBIX COCIUHEHHH (OKCHIIOB, CYJIb(QHUIOB,
COCIMHEHUI B COOTBETCTBHUU CO CTETIICHBIO | THAPHUJIOB H T.II.)
OKHUCJIEHUSI ~ XMUMHUYECKUX  3JIEMEHTOB,
UCXOAS u3 BaJICHTHOCTH U
AJIEKTPOOTPHUIIATEIHLHOCTH.
1.2 | Ilepunoaunueckuii 3akon u tabnuua 1. | XapakTepu3oBath XuMuueckue 3ieMeHThl | - IIpaktuko-opuentupoBannsie Teopetnyeckue | OK 01
Menpneneena B COOTBETCTBMM C HX I[IOJIO)KEHMEM B | 3aJaHusi Ha  xapakrepuzauuio  xumuueckux | OK 02
NEPUOIMYECKONl  cHCcTeMe XHMHYECKHX | 3JIeMEeHTOB: «MeTaundyeckue / HeMeTallInuecKue
anemenToB /.M. MeHneneena CBOMCTBA, JJIEKTPOOTPULIATEILHOCTh U CPOACTBO K
JJIEKTPOHY XUMHUYECKHUX 3JIEMEHTOB B
COOTBETCTBUE C HX DJJICKTPOHHBIM CTPOCHHEM H
MIOJIO)KEHHEM B NEPUOAMYECKON  CUCTEME
xumudeckux djemenToB .M. MennaeneeBay.
2 Paznen 2. Xumuueckue peakuuu - Tect «Ctpoenue BemectBa u xumuueckue | OK 01
2.1 | Tumbl XUMUYECKHX peaKLuil CocraBiAth peakuuu COCIMHEHUS, | PEAKIIMI»
paznoxkeHus, oOMeHa, 3aMeleHus, | - 3a1a4i Ha COCTABJIEHUE YPaBHEHUIN peaKlnii;
OKHCITUTEIbHO-BOCCTAHOBUTEIIBHBIC peak- | - 3a7a4i Ha PacyeT KOJUYECTBECHHBIX
UM ¥ PEaKIMK KOMIUIEKCOOOpa30BaHUs. | XapaKTEPUCTHK MPOLYKTA PEAKIUU COEAUHEHMS,
2.2 | DAeKTpoaUTHYECKast TUCCOLMALUs 1 CocTaBnaATh  ypaBHEHHMs  XMMMYECKHX | - 3aJaHMd Ha cocTaBieHMe MoJeKysipHbix u | OK 01
HMOHHBIN 0OMEH peakiMu HMOHHOTO OOMEHa C y4YacTHeM | MOHHBIX PEaKIIHH,
HEOPraHUYECKUX BEILECTB - JlaboparopHas paboTa «Peakuuu ruposinzay.
3 | Pazgen 3. CtpoeHure U CBOKWCTBA HEOPTAHUYECKUX BEIIECTB - Tect «CBolCTBa HEOPraHUYECKUX BELIECTBY; OK 01
3.1 | Knaccudukanmsa, Homenkinatypa u | MccinemoBate cTpoeHHe M CBoicTBa | -  Pemmenwe  3a7a4 W yOPaXHEHHH IO
CTPOCHHME HEOPraHUYECKHUX BEILECTB HEOPraHUYECKUX BEIECTB; KJ1acCUpUKallMK, HOMEHKJIAType, COCTaBJICHUIO
Knaccugumnuponatsb HEOpraHWYECKHe | XMM. (GOpMyI OKCHUIOB, KHUCIOT, OCHOBaHHUH,
BEIIECTBA B  COOTBETCTBHM C  HUX | COJIEH.
CTPOEHHUEM.
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3.2 | ®u3HKO-XUMHUYECKUE CBOMCTBA | YCTaHaBIMBATh 3aBUCHUMOCTh (Pu3MKO- | - [IpakTUKO-OPHEHTHUPOBAHHBIE TEOPETUUECKUE
HEOPraHWYECKHUX BEIECTB XUMUYECKUX CBOWCTB HEOPraHWYECKHX | 3aJaHMS Ha CBOICTBA " MOJIyYeHUE
BEILIECTB OT CTPOCHUSI AaTOMOB U MOJIEKYJ, | HEOPTaHUYECKHUX BEILECTB;
a TaK)Ke TUTA KPUCTAIUIMUECKON pemeTku | - Jlabopatopnas pabora «CBoiicTBa METAIOB U
3.3 | IIpousBoacTBo Heoprannueckux | OO0OCHOBBIBATh 3HAYCHHWE M TNPUMEHEHHE | HEMETAJIJIOBY. OK 01
BELIECTB. 3HAYEHHE M INPUMEHEHUE B | HEOPraHMYECKUX BELIECTB B OBITOBOM M | -  lIpakTuKo-opueHTHpOBaHHBIE 3azanus 1o | OK 02
OBITY U Ha MPOU3BOJICTBE. MIPOU3BOJICTBEHHOU JEATENLHOCTH | COCTABJICHUIO XUMHUYECKHX PEAKIMH C y4acTHEM
yenoBeka  MX  (DU3MKO-XMMHYECKUMHM | HEOPFaHUYECKHUX BEIIECTB, UCIOIb3YEMBIX IS UX
CBOMCTBaMH. UACHTU(DUKAIIMK W TPOMBINUICHHBIX CIIOCOOOB
MOJIYYEHHUS.
4 Pasnen 4. CtpoeHue U CBOMCTBA OPraHNYECKUX BELIECTB - Tect «Ctpoenue u cBoiictBa oprannyeckux | OK 01
4.1 | Knaccudukanus, CTpPOEHHUE u | UccnenoBaTte CTpO€HME U CBOMCTBA | BEILECTB, OK 02
HOMEHKJIaTypa OPTraHUYECKUX BEIIECTB | OPTaHUYECKUX BEIECTB; - 3ajaHus  Ha  COCTaBJIEHME  Ha3BaHWM
4.2 CBoiicTBa OpraHu4YeCKUuX COETUHEHUN KJIaCCI/I(I)I/II_II/IpOBaTb OPraHUYCCKHC | OPIraHUYCCKUX COEJIMHEHUH 110 TpHBI/IaJILHOP'I nm | QK 01
43 | Opranmueckue BellecTBa 5 | BEIIECTBA B COOTBETCTBMM ~ C X | MENIYHAPOJHOH CHCTEM. Homenkunarype; OK 02
KU3HELEATEIbHOCTH qeopexa. | CTPOCHHEM, - 3ajgaHus HAa  COCTAaBJEHHE  IMOJHBIX U
TIpOM3BOCTRO - [IpHMEHEH e YcranaBnuBaTh 3aBHCHMOCTB (bU3MKO- | COKpAIIECHHBIX CTPYKTYPHBIX ®9pMyn
OPrAHIYECKUX BELIECTB p | XMMHUECKUX  CBOWCTB  OPraHMYECKHX | OPraHMYECKHX BEIIECTB OTICIbHBIX KIACCOB;
[IPOMBIIILIEHHOCTH BEILECTB OT CTPOSHUS MOJIEKYJI, - 3ajmauu Ha Ompejiesenye npocTerier hopmyIsl
OOOCHOBBIBaTh 3HAUYCHUEC W MPUMEHEHUE | OPraHMYECKON MOJIEKYJIBI, HCXO U3 3JIEMEHTHOTO
OpraHUYeCKUX BEIICCTB B OBITOBOI u | cocTaBa (B %).
IIPOU3BOJCTBEHHOU JNEATEIBHOCTH | -  3aJaHMsl Ha  COCTaBJIEHHE  ypPaBHEHMIl
gyemoBeka  MX  (DU3MKO-XMMHYECKHMH | XUMHUUYECKUX PEAKIMHA C Yy4aCTUEM OpPraHMYECKHX
CBOMCTBAMH. BEILECTB HA OCHOBAaHUU UX COCTaBA U CTPOCHMS;
- PacueTHble 3amaun MO ypaBHEHUSM pPEAKLUHN C
Y4aCTHEM OpPTaHMYECKHUX BEIIECTB,;
- JJaboparopnast pabota «Ilonmyuenue sTuineHa u
U3YUYEHHE €ETO CBOWCTBY.
- IlpakTuKo-OpHMEHTHUPOBAHHBIC  3aJaHUA  TIO
COCTABJICHUI0 XUMUYECKUX PEaKkUUid C y4acTHEM
OPTaHWYECKUX BEIIECTB, HMCIOIB3YyEeMBIX I UX
UACHTU(UKAIMH B OBITY W MIPOMBIIIIEHHOCTH.
5 Paznen 5. Kunermdeckue m TEepMOIMHAMHYECKHE 3aKOHOMEPHOCTH TMpoTekaHus | - Tect mo teme «Ckopocth xumudeckor peakmuu | OK 01
XUMUYECKUX PEAKIUN U XMMUYECKOE PAaBHOBECHUEY,; OK 02
5.1 | Kunernueckue 3aKOHOMEpHOCTH | - MccrnenoBaTh BiMsHHE KOHIEHTpauuu | - JlabopatopHas pabora — «OmnpezneneHue
MIPOTEKAHUSI XUMUYECKUX PEeaKIUi pearupyomux BELECTB U TEMIEpaTyphl | 3aBUCHMOCTH CKOPOCTH peakiuu oT
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5.2

TepMO)II/IHaMI/I‘-IeCKI/Ie 3aKOHOMCPHOCTH

Ha CKOPOCTh XUMHNYECCKHUX peaKHHﬁ;

TEMIEPATYPhD»;

OI_ICHI/IBaTL HOCICACTBUA OBITOBOM U
HpOHBBOI{CTBCHHOfI JACATCIbHOCTH

JeATeIbHOCTH) BO3MOKHBIE TEMBI KEHCOB:
1. TloremieHue KiaMMaTra W BBICBOOOKIECHUE

MPOTEKaHUsI XUMHUYECKMX peakmuil. | - HccaenoBarh BiausiHue u3MeHEHuUs | -  [IpakTHKO-OpUEHTUPOBAHHBIC TEOPETUUECKHE
PaBHOBecHe XUMUYECKUX PEaKIInuit KOHIIEHTPAllMU BEIECTB, PEAKIMHU CPEbl | 3aJlaHusl Ha aHaiuu3 (PAKTOpPOB, BIMSAIOMIUX Ha
u TEeMITepaTyphl Ha CMEIICHUE | U3MEHEHUE CKOPOCTH XUMUYECKON PEaKIIUU.
XUMHUYECKOTO PaBHOBECHUS - 3amaum Ha pacyeThl TEIUIOBBIX AP (HEeKTOB
XUMUYECKUX PEaKIUH ¢  ONpeAesieHHe TuIla
pEaKIyu 1o TeTIOBOMY 3P HEKTY;
- IlpakTuKO-OpUEHTUPOBAHHBIC 3aJaHHUS  HaA
npumeHenue npuHnuna Jle larense st
HAXOXKJICHUST HAIIPABJICHUS CMEIICHHUS PAaBHOBECHS
XUMHYECKOH peakmuu ¥ aHaimm3  (aKToOpOB,
BITHSTFOIIIMX Ha CMEITICHUE XUMHUYECKOTO
paBHOBECHS;
- JlaGopatopHas pabora «/3ydeHune BIUSHHI
pa3nuYHBIX (AKTOPOB HA CMEIICHHE XUMHUYECKOTO
PaBHOBECHSD.

6 JucniepcHbIe CUCTEMBI - Tect no teme «JlucnepcHbie CUCTEMBD) OK 01
6.1 HucnepcHbie cuctembl U (akTopbl uX | Pazmmuath UCTUHHBIC pacTBoOpHI, | - 3aayu Ha IPUTOTOBJIEHUE PACTBOPOB,; OK 02
YCTOWYNBOCTH KOJIJIOUTHBIC pacTBOPHI u|- IIpakTnKO-OpHEHTHPOBAHHBIC pacyeTHbIC

6.2 | MccnenoBanue CBOKMCTB JIMCIIEPCHBIX | IPyOOJMCHIEPCHBIE CUCTEMBI Ha OCHOBe | 33/1aHUS HAa JTUCICPCHBIC CHCTCMBI, HCIOJIb3YCMbIC
CUCTEM XUMHYECKOT'0 JKCIIEPUMEHTA,; B OBITOBOH M HpOI/I3BOI[CTBeHHOI\/JI ACATCIIBHOCTHU
Uccaenosats bu3uKo-XxuMHuUYecKue | ICIOBCKA,
CBOMCTBA Pa3IUYHBIX BUIOB AWCICPCHBIX | ~ Jlaboparopuast pabora: — Ilpurorosnenue
CHUCTEM. PacTBOPOB.
7 Pa3znen 7. KauecTBeHHbIE peaklu OOHAPYKEHHsI OpraHU4YeCKNX U Heopranumdeckux | - JlabopatopHas pabGota: — Amnxamutuueckue | OK 01

BEIIIECTB peaKIy KaTHOHOB ¥ aHUOHOB;

7.1 | ObHapyxeHue Heoprannueckux | MccnemoBath cBoiicTBa opranuuyeckux u | - IIpakTuueckue 3agaHMs Ha  COCTaBJICHHE

KaTUOHOB Y aHHOHOB HEOPraHUYECKUX BEIIECTB ¢ | ypaBHEHUH peakiuii 0OHapykeHus: kKaTuoHos [-VI

7.2 | OOHapyKeHHe OpPraHMYECKUX BEILECTB | MCIOJIB30BAaHUEM KAUECTBEHHBIX PEaKIMi | TPYNNl W AHHOHOB, B T.4. B MOJCKYJIIPHOH |

OTJEIBHBIX KJIIACCOB C HCIIOJIL30BaHUEM MOHHO# (popmax;

KaueCTBEHHBIX PEaKIUi - Jlabopatopnas pabota: - KauecTBeHHBIN aHamu3
OpPTaHWYECKUX COCIUHEHUH MO ()YHKIIMOHAIHHBIM
rpymmnam.

8 Pasnen 8. Xumust B ObITY M IPOU3BOJICTBEHHOM €S TEIBHOCTH YEIOBEKA - Keiic (c yuerom Oynyuiell npodeccuoHaabHOU
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geJioBeKa ¢ JKOJIOTUUECKOH

0€30I1aCHOCTH

TTO3UITIH

ra30BbIX THAPATOB CO JHA OKEeaHa.

2. bynymwme marepuanibl Uil aBUa-, MalIAHO- U
npubOPOCTPOCHUSL.

3. HoBble MaTepuasibl A1 COTHEUHBIX OaTapei.

4. JlexapctBa Ha  OCHOBE  pPaCTUTEIbHBIX
penapaToB.
9 Paznen 9. MiccnenoBanne 1 XUMHUYECKHH aHAIIN3 00BEKTOB TexHOC(hepsl u Onocdepsr | - Tect «Opranuyeckue ¥ HEOpPraHHYECKHUE
9.1 | OcHOBBl ITA0OpPaTOpPHOM MPaKTUKU B | BBIMONHATH MTOJIHBIN UK | BEIICCTBA, BXOAAIIME B COCTaB  MPOAYKTOB
po(hecCHOHATBHBIX JIA00PATOPHUSIX DKCIEPUMEHTAIBHOIO  HUCCJIEAOBAHUs ¢ | HUTaHHD).
COGHIO,Z[CHI/IGM IIpaBUII 6e30macHoro | - y‘le6HO'HCCHeHOBaTeHBCKI/Iﬁ IIPOCKT B oOJactu
obpareHus c BEIECTBAMHU u | UcciienoBanuss ~ OOBEKTOB  TeXHOChEpHl |
71a00paTOPHBIM 000PYI0BAaHUEM Grocdepsl.
9.2 | Xumuueckuit aHaJIN3 npo6 | MccrnenoBarh XumMudeckuil cocraB Ipod
TEXHUYECKOI BOJIBI TEXHUYECKOHN BOJIBI
9.3 | Xumuuyeckuid  KOHTpOJb  KadecTBa | MccienoBarh COAEpKaHUE YTIEKUCIOTO
BO3yXa rasaa B  BO3Ayxe  pabouel  30HBI
MIPOMBIIIICHHBIX TTPEANPUITAN
9.4 | Xumuueckuii  KOHTposb  KauecTBa | MccienoBaTh XUMUYECKUN COCTaB
MIPOJYKTOB MTUTAHUS MIPOJIYKTOB MUTAHUS
9.5 | UccnenoBanue 00bekTOB TexHOChEphl | MccaenoBath XUMHYECKUN COCTaB
00beKTOB TexHOChepsl u Ouochepsl Ha
IpUMepe BO3]yXa, BOJAbl M IIOYBHI,

IIPOMBINIJICHHBIX MAaTCPHUAJIOB.
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