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1 IACIIOPT PABOYEWM ITIPOT'PAMMBbBI YYEBHOI'O TIPEJMETA
OV].12 Xumus

1.1 O6aacTh npuMeHeHusi padoyeii MPorpaMMbl

Pabouas mporpamMMa y4eGHOTO IpeaAMeTa SBISETCS YaCThIO MPOrPaMMbl CPEAHETO (I10JI-
HOro) obmero oOpazoBanust mo crneuuanbHoctd CIIO 23.02.01 Opranusanus nepeBO30K H
yIpaBjeHUE HA TPAHCIIOPTE (10 BUJAM).

IIpu peanuzanum paboyeil mporpaMMbl MOTYT HCIOJIb30BaThCS Pa3jIMyHble 00pa3zoBa-
TEJIbHbIE TEXHOJIOI'MH, B TOM YHCJE AUCTAaHIIMOHHbIE 00pa30BaTENIbHbIE TEXHOJIOIUHU, 3JIEKTPOH-
HOE OOy4YCHHE.

Pabouas nporpamma y4eOHOro npeaMeTa MOXKeET ObITh UCIOIb30BaHA B MIPO(pECCHOHAIb-
HOMW IOJTrOTOBKE, MEPENOATrOTOBKE U MOBBIIIEHUH KBAIM(UKAMKY pabouuX 1o npodeccusm:

- orieparop 1o 00paboTKe NePEeBO30YHBIX JOKYMEHTOB;

- OIIepaTop NOCTa UEHTPATU3ALUY;

- CUTHAJIHCT;

- COCTAaBUTEIb II0E3/10B;

- IPUEMOCATUUK I'py3a U Oaraxa,

- oIepaTop COPTUPOBOYHOM FOPKHU;

- oIepaTop MpHu AKYyPHOM IO CTaHIUH.

1.2 MecTo y4eOHo# aucuuminnbl B crpykrype OIIOII-IIIICC3:

B yueOnpix mmanax OIIOII-IIIICC3 yueOnas aucuumauHa OY/[ 12 Xumus BXOIWUT B
cocTaB OOMIMX Yy4eOHBIX MPenMeTOB, (POPMUPYEMBIX M3 00S3aTENbHBIX MPEIMETHBIX oOjacTeit

®I'OC cpennero obmiero oOpazoBanus, ans cneruanbHocTet CIIO. C yuérom mnpodumns
OCBaMBaeMOU CIEIIMAILHOCTH JaHHAas y4ueOHas JUCIUILIMHA peaym3yeTcs Ha 1 Kypce.

1.3 [InanupyemMble pe3yJbTaTbl OCBOCHHUS Y4eOHOM IMCUMIJIMHbI:

1.3.1 Hean yueOHOM TUCIUIUIMHBIL:

- OCBOCHME 3HAHUM O XMMHUYECKON COCTAaBIISAIOIIEH €CTECTBEHHOHAYYHOU KapTUHBI MUDA,
BAXHEHMIINX XUMUYECKUX MOHATHSIX, 3aKOHAX U TEOPHSIX;

- OBJIQJICHUE YMEHUSIMU MPHUMEHSTH MOJIYYeHHbIE 3HAHUS JUIsl OOBSICHEHHs pa3HOOOpa3-
HBIX XMMHUYECKHX SIBJICHUN U CBOWCTB BEILECTB, OLEHKU POJIM XUMUU B Pa3BUTHH COBPEMEHHBIX
TEXHOJIOTMH U MOJy4YEHUN HOBBIX MAaTE€pHAJIOB;

- pa3BUTHE M03HABATEIbHBIX HHTEPECOB U MHTEIUIEKTYalbHbBIX CIOCOOHOCTEH B Mpolecce
CaMOCTOSITENILHOTO PUOOPETEHUSI XMMHUECKUX 3HAHUN C HCIIOJIb30BAHUEM Pa3IMYHbIX HCTOY-
HUKOB HH(pOpMAIMU, B TOM YHCIIE€ KOMIBIOTEPHBIX;

- BOCIIUTaHUE YOSKJCHHOCTH B TIO3UTUBHOW POJIM XUMHHM B )KU3HU COBPEMEHHOTO 00I1Ie-
CTBa, HEOOXOAMMOCTH XMMUYECKH IPaMOTHOI'O OTHOLIEHUS K CBOEMY 3/I0POBBIO M OKpY Karolei
cpene;

- IPUMEHEHUE TMOJTYYEHHBIX 3HAHUW M yMEHUN N7 0e30IacHOro MCMOIb30BaHUS Be-
IIECTB M MaTe€PUaJIOB B OBITY, CEIbCKOM XO35ICTBE U Ha MPOU3BOJCTBE, PELICHUS TPAKTUIECKUX
3a/1a4 B MIOBCEHEBHOM KU3HHU, MPEAYTIPEKACHUS SIBICHUM, HAHOCSIIMX BPE]l 3J0POBBIO YETIOBE-
Ka U OKpYKAIOLIEH cpele.

1.3.2 B pe3ynbrare 0CBOEHUS YI€OHON AUCITUTUTMHBI 00YJaIONTUNACS TOJKEH |

yMeTh:

- Ha3bIBATh U3YYECHHBIC BEIIECTBA 110 "TPUBUAIBHON" WM MEXTYHAPOJHON HOMEHKIIATY-
pe;

- OIIPEJEIISATh: BAICHTHOCTh U CTENEHb OKUCIICHNUS XUMHUYECKUX 3JIEMEHTOB, TUIl XUMUYe-
CKOH CBSI3U B COCIMHEHMUSIX, 3aps]l HOHA, XapaKTep Cpebl B BOAHBIX PACTBOPAX HEOPTraHUYECKUX
COEIMHEHUH, OKUCIUTENb U BOCCTAHOBUTEIb, IPUHA/JIEKHOCTh BEUIECTB K Pa3JIMYHBIM KJlaccaM
OpraHUYECKUX COCAVHECHUM;



- XapaKTepHU30BaTh: JIEMEHTHI MaJbIX MEPUOAOB MO UX MoyioxkeHUio B [lepuoanueckoit
cucreme /.M. Menaeneena; o0Imue XUMUYSCKUE CBOMCTBA METAJIOB, HEMETAJIOB, OCHOBHBIX
KJIACCOB HEOPTraHWYECKUX U OPraHUYECKUX COCAMHEHUMN; CTPOCHHE W XMMHYECKUE CBOMCTBA
M3YYEHHBIX OpPraHUYeCKUX COCIUHEHHUIA;

- OOBSACHSTH: 3aBUCUMOCThH CBOMCTB BEIIECTB OT UX COCTABa U CTPOCHHUS; IPUPOLY XHUMHU-
YECKOW CBSI3U (MOHHOM, KOBaJEHTHOM, METAJUIMYECKOM), 3aBUCUMOCTh CKOPOCTH XHMHYECKOM
PEaKIUU ¥ TOJIOKCHHSI XUAMUYECKOTO PABHOBECHS OT Pa3IUYHbBIX (DAKTOPOB;

- BBIIOJHATh XUMUYECKHI SKCIIEPUMEHT MO PACIIO3HABAHUIO BAXKHEHIIMX HEOpraHude-
CKHMX U OPTaHUYECKUX BEIIECTB;

- IPOBOAMUTH CaMOCTOSITENBHBIM MOUCK XMMHUYECKON HMH(OpPMALUK C HCIOJIb30BAHUEM
Pa3IMYHBIX UCTOYHUKOB (HAYYHO-TIOMYJISIPHBIX M3IaHHA, KOMIIBIOTEPHBIX 0a3 JaHHBIX, PECYPCOB
HuTepHeTa); MCHOIB30BaTh KOMITBIOTEPHBIE TEXHOJOTUH JUIsi 00pabOTKU U Mepenayd XuMHuye-
CKOM nH(pOpMALNY U €€ TIPEACTABICHUS B Pa3IMYHBIX (opmax;

UCIIOJIb30BaTh MPUOOPETEHHbIC 3HAHUS U YMEHHUS B MPAKTUYECKOMN IEATEeIbHOCTH U TO-
BCEIHEBHON XU3HU JJIA:

- O0BSICHEHUS XMMHYECKUX SIBJICHHUM, MPOUCXOSAIINUX B IPUPOJIE, OBITY U Ha MPOU3BOJI-
CTBE;

- OIpeAeneHUs] BO3MOXKHOCTH MPOTEKAHUS XUMHUYECKHUX MPEBPALICHUN B Pa3IMYHBIX
YCJIOBHSIX M OLEHKH MX MOCJIC/ICTBHIA;

- 9KOJIOTHYECKH IPaMOTHOIO MTOBEICHUS B OKPYKAIOIIeH cperie;

- OLICHKHU BIIMSHUS XMMHUYECKOTO 3arpsA3HEHUs OKPYKAIOIICH Cpellbl Ha OPraHUu3M 4esio-
BEKa U JpYyTue )KUBbIE OPTaHU3MBI,

- Oe3omacHOro oOpaieHusi ¢ TOPIOYMMH M TOKCHYHBIMH BEUIECTBAMH, J1aO0OpaTOPHBIM
o0opynoBaHuEM;

- IIPUTOTOBJICHUS PACTBOPOB 33JaHHOM KOHIICHTPALIUU B OBITY U HA TTPOU3BOJICTBE;

- KPUTHYECKOW OIEHKU JIOCTOBEPHOCTH XUMHUYECKOW HH(OpPMAIMH, MOCTYyMAIIIeH H3
Pa3HBIX UCTOYHHUKOB;

- MIOHUMAaHUS B3aMMOCBS3HM Y4eOHOTO IpeaMeTa ¢ 0cOOeHHOCTSIMH mpodeccuii u mpodec-
CHOHAIBHOM JIEATETLHOCTH, B OCHOBE KOTOPBIX JIEXKAT 3HAHUS 110 JAHHOMY YYE€OHOMY TIPEIMETY.

3HATh:

- BOKHEWIIIME XUMHUYECKUE TIOHSTHS: BEIIECTBO, XMMHUECKUHN 2JIEMEHT, aTOM, MOJIEKYyJIa,
OTHOCHUTEJIbHBIE aTOMHAas W MOJIEKYJSpHAas Macchl, MOH, aJUIOTPOIHUS, U30TOMbI, XUMHUYECKas
CBSI3b, DJIEKTPOOTPUILIATEIBHOCTh, BAaJEHTHOCTh, CTENEHb OKHCIEHUS, MOJIb, MOJISIpHAs Macca,
MOJISIPHBIA 00BEM, BEIIECTBA MOJICKYISIPHOTO U HEMOJIEKYJISIPHOTO CTPOCHHS, PACTBOPHI, dJICK-
TPOJUT U HEDJIEKTPOJUT, JIEKTPOJUTHYECKAs] JUCCOLMUALUS, OKUCIUTENIb U BOCCTAHOBUTEINb,
OKHUCJICHHE U BOCCTaHOBIIEHHUE, TEIIOBOU 3((PEeKT peakiuu, CKOPOCTh XUMHUYECKOW pEakIuw,
KaTajlnu3, XUMUYECKOE PAaBHOBECHUE, YIIICPOIHBIN CKelleT, GyHKIMOHAIbHAS TPYIINa, U30MEpHs,
TOMOJIOTHS;

- OCHOBHBIE 3aKOHBI XMMHUH: COXPAHEHHUSI MAacChl BEIIECTB, MMOCTOSTHCTBA COCTaBa, MEPHO-
JTUYECKUN 3aKOH;

- OCHOBHBIC TEOPHUU XHUMHH: XUMHUYECKON CBS3U, DJIEKTPOJUTHYECCKOW IHCCOIUAIINH,
CTPOEHHUSI OPraHUYECKUX COCIUHEHUN;

- BaXKHEWININE BEIIECTBA U MaTEPHAIIbl: OCHOBHBIE METAJIBI U CIUIABBI, CEpHAasi, COJISTHAS,
a30THasl W YKCYCHasl KHUCJIOTHI; IIENIOYM, aMMHUaK, MHUHEpaIbHbIE yIOOpEHUs, METaH, ITHIIEH,
aleTuiIeH, OEH30J1, 3TaHOJI, )KUPBI, MbLIa, TJIIOKO3a, caxapo3a, Kpaxmal, KieTyaTka, Oelku, uc-
KYCCTBEHHbBIE U CHHTETUYECKHUE BOJIOKHA, KAYUyKH, MJIACTMACCHI;



1.3.3 [Inanupyemblie pe3yabTaThl OCBOCHUS Y4eOHON AUCIUTUINHBL:
Ocoboe 3HayeHne yyebHasi JUCUUIUIMHA uMeeT rpu ¢popmupoBanuu U passutuu OK 01, OK 02,

OK 04, OK 07, 1IK 2.1

O01mme KOMIETEeHINHA

Ilanupyemblie pe3yabTaTbl 00y4eHUs

O01mue

JAncuunimHapHbie

OK 01. Bsibupars crnocoOsr
pemieHuss 3aaad mpodeccuo-
HaJILHOM JICATEIILHOCTH,
MPUMEHUTEILHO K pa3iny-
HBIM KOHTEKCTaM

B gactu TpynoBoro Bocmnura-
HUSL:

- TOTOBHOCTh K Tpyay, OCO-
3HaHWE [EHHOCTU MacTep-
CTBa, TPYI0JIIOOUE;

- TOTOBHOCTh K aKTHUBHOM Jie-
ATEIHOCTU TEXHOJIOTYe-
CKOM M COLMAJIbHON Hampas-
JIEHHOCTH, CIIOCOOHOCTH HMHHU-
[IMUPOBaTh, IUIAHUPOBATh U
CaMOCTOSITEJIbHO ~ BBITIOJIHSTh
TaKylo JAesITebHOCTD;

- MHTEPEC K pa3IMyHbIM Ce-
pam npoQeccHoHaNbHON aes-
TEIBHOCTH,

OBnazseHre yHHUBEpPCAIbHBIMU
y4eOHBIMU TO3HABATEIHLHBIMHU
NEeNCTBUSIMU:

a) 06a30BbBIC JIOTUYECKHUE JCH-
CTBUSL:

- CaMOCTOSITENbHO (OPMYJIU-
poBaThb M AaKTyaJIH3UPOBATH
npo0iieMy, paccMaTpuBaTh €€
BCECTOPOHHE;

- YCTaHaBJIMBATh CYIECTBEH-
HBI NMPU3HAK WU OCHOBaHUS
JUIsL cpaBHEHMs, Kiaccuuka-
UM ¥ 0000IICHNS;

- ONpEAENATh LETU JCSTeNb-
HOCTH, 33J1aBaTh MapaMeTpbl U
KPUTEPUU UX TOCTHIKEHUS;

- BBISBJISITH 3aKOHOMEPHOCTH
U TIPOTUBOpPEYHUS B paccMmar-
PUBAEMBIX SBJICHHSIX;

- BHOCUTh KOPPEKTHUBBI B JIesi-
TEIHLHOCTh, OIICHHBATh COOT-
BETCTBUE PE3YIHTATOB IIEIISM,
OIICHUBATh PHUCKH TIOCTE-
CTBUH JEATETHHOCTH;

- pa3BUBaTh  KpPEAaTUBHOE
MBIIUUICHHE TPU  PEIICHUU
KU3HCHHBIX TIPOOIIEM

0) Oa30BBIC HCCICAOBATEIIb-
CKU€e IEUCTBUS:

- BJIaJICTh HaBBIKAMHU y4eOHO-
WCCIIEIOBATEIIbCKOW M TIPO-

- BJAJETh CHUCTEMON XHMHUYE-
CKMX 3HaHHUM, KOTOpas BKIIO-
YaeT: OCHOBOIIOJAralomife IMo-
HATUS (XUMUYECKHM SJIEMEHT,
aToOM, DJJICKTPOHHash 000J0YKa
atroma, S-, p-, O-3JIEKTpPOHHBIC
opOUTaT aTOMOB, MOH, MOJIC-
KyJla, BaJIEHTHOCTb, 3JIEKTPO-
OTPHUIIATEIILHOCTb, CTENEHb
OKHUCJICHUS, XUMHYECKas CBS3b,
MOJIb, MOJISIPHAsE Macca, Mo-
JSpHBI  00BEM, YTIIEPOHBIH
CKEJIET, (GyHKIIMOHAIbHAS
rpymma, pajludkKal, HW30Mepus,
U30MEPBIL, FOMOJIOTUYECKU I
ps1, TOMOJIOTH, YTJIEBOJOPOIbL,
KHCIIOPOJ- U a30TCOEpKalne
COEIMHEHMS, OMOIOrYeCcKU
aKTUBHBIC BellecTBa (yrieBo-
IIbI, JKHPBI, OCJIKH), MOHOMEp,
MOJIUMEP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE  COE/U-
HEHUsI, KPHUCTAUTMYECKas pe-
IIETKA, TUIMBl XUMUYECKUX pe-

aKIun (OKUCTHUTENBHO-
BOCCTAHOBUTEJIbHBIE,  3K30-U
SHIOTEPMUUYECKHE,  PEAKIUU

MOHHOTO OOMEHa), pacTBOp,
ANEKTPOJIUTHI, HEIIEKTPOJIUTHI,
JJEKTPOJINTHYECKAS] JTUCCOLIH-
anus, OKUCIUTENb, BOCCTAHO-
BUTEJIb, CKOPOCTh XUMUYECKOU
peaklny, XUMHYECKOE paBHO-
BECHE), TEOPUU U 3aKOHBI (T€O-
pUs  XMMHYECKOrO CTPOEHUS
oprannveckux Bemniects A.M.
Bbytneposa, Teopus 3neKTpoOIIU-
TUYECKOW NHUCCOIMALINYU, TEPH-
onuueckuit 3akoH J[.M. Men-
JIeeeBa, 3aKOH COXPaHEHUs
MAacchl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN S3BIK XUMUH,
(aKTOJIOTHUECKUE CBEICHUS O
CBOMCTBAax, COCTaBe, IOIyYe-
HUU U 0€30IacHOM HCHOJb30-
BAaHWHM BAKHEUIIUX HEOPTaHU-




eKTHOW JIeATEIIbHOCTH, HaBbI-
KaMU pa3peleHus mpooiem;

- BBUBIATh  NPHYUHHO-
CJICZICTBEHHBIC CBSI3U M aKTY-
QIM3UPOBAThH 3a/1avy, BBIJIBU-
ratb THIOTE3y €€ peIICHus,
HAXOJUTh apryMEHTHI JUIS J0-
Ka3aTeNbCTBA CBOMX YTBEp-
JKJICHUH, 3a]1aBaTh MTapamMeTphl
U KPUTEPUU PEIICHUS;

- aHAJIM3UPOBATH MOJTYYCHHBIC
B XOJI¢ peIICHUs 3a/1aud pe-
3yJIbTaThl, KPUTHYECKU Olle-
HUBaThb MX JIOCTOBEPHOCTH,
MPOTHO3UPOBATh U3MECHEHHE B
HOBBIX YCJIOBUSIX;

- YMETh MEPEHOCUTH 3HAHUS B
MO3HABATENBHYI0 M TIPaKTH-
YECKyI0 00JIacTh >KU3HEHAes-
TEJIBHOCTH;

- yMeTh HMHTETPHPOBATH 3Ha-
HUS U3 PA3HBIX MPEAMETHBIX
oOJacTei;

- BBIIBUTATh HOBBIC WJICH,
npeyiaraT  OpUTHHAJIBHBIE
MIOJIXO/IbI U PEUICHHUS;

- CIIOCOOHOCTH WX HCIOIB30-
BaHUS B II03HABATEIILHOW U
COLIMAIbHON NTPAKTHKE

YEeCKHUX M OPraHMYeCKHX Be-
IIECTB B OBITY U MPAKTUYECKOM
JeATEIbHOCTH YEJIOBEKA;

- YMETh BBISIBJISATH XapakTep-
Hbl€ MPU3HAKU U B3aUMOCBS3b
W3yYEHHBIX TMOHATHUM, TMpUMeE-
HSATh COOTBETCTBYIOIME IOHS-
TUS MPU ONMHCAHUU CTPOEHUS U
CBOMCTB HEOPraHUYECKUX U
OpraHMYECKUX BEIIECTB U HX
IPEBPAILICHNI; BBISBIATH B3a-
HMMOCBSI3b XUMUYECKUX 3HAHUU
C MOHATUSIMU U NPEJCTABICHU-
SIMH JIPYTUX €CTECTBEHHOHAYY-
HBIX [IPEAMETOB;

- YMETh HCIOJb30BaTh HamuMe-
HOBaHUS XHWMHUYECKHX COEIU-
HEHUH MEXIYHapOIHOIO COMO-
3a TEOPETUYECKON U TPUKJIIAJI-
HOM XUMUU U TPUBUAIBHBIC
Ha3BaHUs BAXKHEHIINX BEIIECTB
(3TUTeH, alleTUiieH, TIUIEPUH,
(denon, dopManbaerua, yKcyc-
Hasl KUCJIO0TA, TJIULUH, YTapHbII
ras, yrjieKucCiblil ra3, aMMHAK,
ramieHasi M3BeCTb, HerauieHas
U3BECTh, MUTHEBAsI COMA U APY-
I'MX), COCTaBIATH (OPMYIIbI
HEOPraHUYECKUX M OpraHuye-
CKHMX BEILECTB, YPaBHEHUS XU-
MUYECKHUX PEaKIHH, OOBICHATh
UX CMBICI; MOATBEPXKIATh Xa-
paKkTepHbIE XUMHYECKUE CBOM-
CTBa BELIECTB COOTBETCTBYIO-
IIUMH SKCTIEPUMEHTaMH U 3a-
NUCSAMH ypPaBHEHUH XuUMHYe-
CKHUX PEAKIIHIA;

- yYMETh YCTaHaBJIUBAaTh IpHU-
HaJJIKHOCTh HW3y4YEHHBIX He-
OpPraHUYECKUX U OPTraHUYECKUX
BEIIECTB K  OMpEIeICHHBIM
KJIaccaM M TpYIIaM COEIUHE-
HHW, XapakTepU30BaThb MX CO-
CTaB M BAKHEMIIME CBOWCTBA;
OTIPEIETIATh BUJIBI XUMUYECKUX
CBsI3el (KOBaJIeHTHas, UOHHAs,
MeTaJUTM4ecKasi, BOJOPOJIHASA),
TUIBl KPUCTAIUTMYECKUX pellIe-
TOK BEIIECTB; KJIACCUPUIIAPO-
BaTh XUMHUUYECKHUE PEAKIIUU;

- copmupoBaTh mpeacTaBie-
HUSI: O XUMHUYECKOW COCTaBIIsI-




ronrei €CTECTBEHHOHAYYHOU
KapTUHBI MHUpa, POJIM XUMHUU B
IIO3HAHWH SIBJICHUH NIPUPOABI, B
(OpMHUpPOBAaHUN MBIIIICHUS |
KYJBTYpBbl JIUYHOCTH, €€ (PyHK-
LIMOHAJIBbHOM I'PAMOTHOCTH, HE-
o0XoAMMOM Uil  peleHHs
MIPaKTUYECKUX 3a/ad U IKOJIO-
IMYECKH OOOCHOBAaHHOIO OT-
HOILIEHUSI K CBOEMY 3/I0POBBIO
U IIPUPOJHOMU Cpene;

- YMETb IPOBOAUTH PACUETHI 110
XUMHUYECKUM  GopMylnaM |
YPaBHEHUSAM XHMHUYECKUX pe-
aKIuil ¢ McIosb30BaHuEM (u-
3UYECKUX BEJIUYMH, XapaKTepH-
3YIOLIUX BEIIECTBA C KOJIMYE-
CTBEHHOM CTOPOHBI: MAacChl,
o0beMa (HOpPMaJIbHBIE YCIIO-
BUS) ra30B, KOJIMYECTBA Bellle-
CTBAa; UCIOJb30BaTh CHCTEM-
Hbl€ XMMHUYECKUE 3HAHMS I
OPUHITHS pELIeHUH B KOH-
KPETHBIX KU3HEHHBIX CUTYallU-
SIX, CBSI3aHHBIX C BELIECTBAMU U
UX IPUMEHEHUEM

OK 02. Hcnonws3oBaTh CcO-
BpEMEHHBIE CPEJICTBA TTOUCKA,
aHalM3a W HHTEpHpeTaruu
uHpopManuu U UHPOpMaIu-
OHHBIE TEXHOJIOTMU JI BbI-
MOJIHEHHS 3a71a4y Tpodeccro-
HaJIbHOM 1€ATEeIbHOCTH

B ob6nactu neHHOCTH Hay4HO-
ro MO3HAHUS:

- c(opMHPOBAaHHOCTH MUPO-
BO33pEHUS, COOTBETCTBYIOIIIE-
IO COBPEMEHHOMY YPOBHIO
pa3BUTUS Hayku U oO0Ie-
CTBEHHOM IPAKTUKH, OCHO-
BaHHOTO Ha JIUajore KyJIbTyp,
CIIOCOOCTBYIOLIETO  OCO3Ha-
HUIO CBOETO MecCTa B IOJIU-
KYJIbTYPHOM MHPE;

- COBEPILIEHCTBOBAHUE SA3BIKO-
BOM M YHUTATEIBCKOW KYJIBTY-
pBI KaK CpeAcTBa B3aUMOJCH-
CTBUSL MEXIY JIIOAbMH M TIO-
3HaHUS MUPA;

- OCO3HAaHME LIEHHOCTHU Hay4-
HOM JEATENBHOCTH, TOTOB-
HOCTb OCYILECTBIISTH MPOEKT-
HYI0 M MCCIEI0BATEIbCKYIO
NEeSTeIbHOCTh WHIAUBUAYaIIb-
HO U B IPYIIIIE;

OBnagieHne yHUBEPCAIbHBIMU
y4eOHBIMH TTO3HABATEIbHBIMU
NEUCTBUSIMU:

B) paboTa ¢ nHpopmarmei:

- yMeThb TIUIAHUPOBAaTh U BBI-
MOJIHATh XHUMHYECKHUA JKCIIe-
pUMeHT (TpeBpalleHus opra-
HUYECKHUX BEIIECTB MPH Harpe-
BaHUU, TOJy4YeHUE ATHIIEHA W
W3y4EHUE €ro CBOMCTB, Kaue-
CTBEHHBIC PEAKIMU Ha ajbje-
TUABL, Kpaxmall, YKCYCHYIO
KHUCTIOTY; JIeHATypaiusi OeIKoB
IpU HarpeBaHWU, I[BETHBIE pe-
Akl OEJIKOB; MPOBOJUTH pe-
aKIMM MOHHOTO OOMEHa, orpe-
JIEJSITh CPely BOJHBIX PacTBO-
POB, KaueCTBEHHBIE PEaKIINU Ha
cynbdar-, KapOOHAT- W XJO-
pUA-aHUOHBI, HA KATHOH aMMO-
HUS;, pemaTh dKCIIEPUMEHTAIb-
HBIE 3a7a4d 10 TeMaM "Mertai-
aer" u "Hemetamner") B cooT-
BETCTBUU C TPaBHJIAMHU TEXHH-
K1 0€30MacHOCTH TIpH oOparie-
HUU C BEIIeCTBaMU U Jabopa-
TOPHBIM 000pynOBaHUEM;
MIPE/ICTaBIATh PE3yNbTaThl XU-
MHUYECKOTO JKCIIEPUMEHTAa B
dbopMe 3amuicu ypaBHEHHI CO-




- BJIaJICTh HaBBIKAMH IOJTy4e-
HUS WHGOPMALUUA U3 HMCTOY-
HUKOB Pa3HBIX THUIIOB, CaMo-
CTOSITENIBHO  OCYIIECTBISTh
MOKCK, aHaJHN3, CUCTeMaTu3a-
[UI0 U UHTEPIPETALUI0 WH-
dbopManuu pa3IuYHBIX BHUJIOB
1 GOpM IpeICTaBICHHS,

- CO3/1aBaTh TEKCTHI B pa3iny-
HBIX (QopMarax ¢ Y4YEeTOM
Ha3HayeHus: uHboOpMaluu U
LIEJIEBOM  ayJUTOpUH, BHIOU-
pas onTuUMalbHyIO (opmy
NPEJCTaBICHUA U BU3yallU3a-
1y,

- OICHHMBATh JOCTOBEPHOCTH,
JIETUTUMHOCTh HMH(OPMAIIHH,
€e COOTBETCTBUE MPABOBHIM U
MOpPaJIbHO-ITHYECKUM  HOp-
Mawm;

- HMCIIOJIb30BATh CPE/ICTBA WH-
bopMaIMOHHBIX U KOMMYHHU-
KAallMOHHBIX TEXHOJIOTUH B
pelieHun KOTHUTHUBHBIX,
KOMMYHHKATHBHBIX W Opra-
HU3ALMOHHBIX 3a7a4 C CO-
OmoieHreM TpeOOBaHUU 3p-
TOHOMUKH, TEXHUKHU Oe3orac-
HOCTH, TUTHEHBI, pecypcocoe-
PEKEHUs, TPABOBBIX M dTUYE-
CKUX HOpPM, HOpM HH(pOpMa-
LIMOHHOM 0€301aCcHOCTH,

- BIIQJIETh HABBIKAMU PacCIIO-
3HABaHMUS U 3aIUTHl WHQOP-
MaIiu, nH()OPMAITMOHHOM
0€30IMaCHOCTH JIMYHOCTH;

OTBETCTBYIOIIUX pEAKIUA U
(dbopMynupoBaTh BBIBOJBI HA
OCHOBE 3THUX PE3Yy/IbTATOB;

- YMETh aHAJTU3UPOBATH XWMH-
4eckylo HMHGOpMaIuio, MOIy-
4aeMyl0 U3 pPa3HBbIX HCTOYHU-
KOB (CpeACTB MaccoBOil HH-
dbopmanuu, cerb MHTEpHET H
Apyrue);

- BJIAJICTh OCHOBHBIMH METOJIa-
MU Hay4yHOTO TIO3HAHHUS Be-
IIECTB M XUMHUYCCKUX SIBJICHHUM

(HabmoieHue, HU3MEpPEHHE,
HKCHEPUMEHT,  MOJIEIUPOBa-
HUEC);

- YMETb MIPOBOJIUTH PACUETHI O
XUMAYECKHM  dopMyinaM |
YPaBHEHHSIM XHUMHUYECKUX pe-
aKIUil C HCIOJIb30BaHUEM (Hu-
3MYECKHX BEJIMYUH, XapaKTepH-
3YIOIIMX BEIIECTBA C KOJUYe-
CTBEHHOH CTOpPOHBI: MAaccChl,
o0beMa (HOpMaJIbHBIE YCIIO-
BUs) Ta30B, KOJIMYECTBA Bellle-
CTBa; HCIOJB30BATH CHCTEM-
HbIC XMUMHYCCKHE 3HAHUS IS
NPUHATHS pEIIeHHH B KOH-
KPETHBIX KU3HEHHBIX CUTYyallU-
SIX, CBSI3aHHBIX C BEIIECTBAMHU U
UX IPUMEHEHUEM

OKO04. DddexTuBHO B3anMO-
neiictBoBath M paboTaTth B
KOJUIEKTHBE U KOMaH/Ie

- TOTOBHOCTb K CaMOpa3BH-
THIO, CaMOCTOSTEIbHOCTH U
CaMOOITPENEIIECHHUIO;
-OBJIa/ICHUE HaBBIKAMH Yy4eO-
HO-UCCIIE0BATENbCKOM, MPO-
€KTHOM M COLMAJILHOU Jesd-
TENHHOCTH;

OBnajeHue yHUBEpCAIbHBIMU
KOMMYHUKATHBHBIMU JIei-
CTBUSIMH:

0) coBMeCTHas IeATeIbHOCTD:
- IIOHUMAThb W HCIOJIb30BaTh
MPEUMYIIECTBA KOMaHIHON U
WHIUBUIYAIbHON paboTHI;

- MPUHUMATH I COBMECT-
HOM JesATeIbHOCTH, OpraHu-

- yMeTh IUIAaHUPOBATh M BBI-
HOJHATh XUMHUYECKUH DKcIie-
pUMEHT (IIpeBpalleHus] opra-
HUYECKUX BEIECTB NP Harpe-
BaHUM, TOJyUYeHHE JTWICHA U
U3yuyeHHe ero CBOICTB, Kaue-
CTBCHHBIC pEaKIM Ha ajbJe-
THJBI, Kpaxmall, YKCYCHYIO
KHUCJIOTY; AEHaTypauus OelKkoB
IIpU HarpeBaHUU, LIBETHBIE pe-
aKIuu OEJNKOB; MPOBOJUTH pe-
aKIMM MOHHOTO oOMeHa, ompe-
JIeTSITh Cpelly BOJHBIX PacTBO-
POB, Ka4eCTBEHHBIE pEaKIIUU Ha
cynabdar-, kapOoHAT- M XJIO-
pHUI-aHHOHBI, HA KATHOH aMMO-




30BbIBaTh U KOOPAWHUPOBATH
JEUCTBUS 110 €€ JOCTUIKCHUIO:
COCTaBJIATh IUIAH JIEUCTBUH,
pacupenensaTb poJii C y4eTOM
MHEHUH YYaCTHHUKOB O0OCYX-
JlaTh pE3yJIbTaThl COBMECTHOM
paboTHI;

- KOOPJMHHUPOBATH M BBIOJ-
HATH pabOTy B YCIIOBHUSIX pe-
aJIbHOTO, BUPTYAJIBHOTO H
KOMOMHHPOBAaHHOTO B3aHMO-
JIeHCTBHS,

- OCYIIECTBISITh MO3UTHBHOE
CTpaTernyeckoe MOBEJCHUE B
pa3IMYHBIX CHUTYalHsX, IMPO-
ABJIATH TBOPYECTBO MU BOOO-
pakeHue, ObITh WHHUIIMATHUB-
HBIM

OBnazneHne yHUBEpPCAIbHBIMU
PEryIATUBHBIMU ICHCTBUSMU:
I) OpUHATHE ce0s U APYTrux
JIIOJIEN:

- IPUHUMATh MOTHBBI U apTy-
MEHTBl JPYruX oA Mpu
aHaJgu3e pe3yibTaToB Jes-
TEIbHOCTH;

- TNpU3HaBaTh CBOE MPaBO U
MpaBo JApPYrux JrOJAe Ha
OINOKH;

- pa3BHUBaTh CIOCOOHOCTH TO-
HUMAaTh MHUP C TO3UIUHU JIPY-
roro 4ejJoBeKa;

HUS; pelaTh SKCIEePUMEHTalb-
HBIE 3a7a4d 10 TeMaM "Mertai-
ae1" u "Hemetamner") B coOT-
BETCTBUHU C TPABHJIAMHU TEXHH-
KK 0€30I1acCHOCTH TpH obOpariie-
HUW C BEIIeCTBaMU U Jlabopa-
TOPHBIM 00opynoBaHUEM;
MIPEJICTABIATh PE3YNbTAThl XU-
MHUYECKOI0 OJKCIEpUMEHTa B
¢dopme 3ammcu ypaBHEHHil co-
OTBETCTBYIOUIMX pPEaKIUil U
(dbopMyupoBaTh BBIBOJBI HA
OCHOBE 3THX PE3yJIbTaTOB

OK 07. CogeiictBoBaTh COXpa-
HEHUIO OKpYXXaloIlel cpensl,
peCypcocOepekeHUI0,  MpPUMe-
HATH 3HaHUA 00 W3MEHEHUH
KIIUMaTa, TPUHIMIEI OepekIn-
BOTO TPOU3BOJICTBA, YPPEKTUB-
HO JENCTBOBAaTh B 4pe3BbIYaii-
HBIX CUTYaIIHsIX

B obnactu 3KOI0THYECKOro
BOCIIUTAHMUS:

- c¢(hOpMHUPOBAHHOCTb 3JKOJIO-
TMYECKON KYJIbTYpbI, IIOHH-
MaHHUE BIIMSHUSA COLUAIBHO-
HDKOHOMHYECKUX  IPOLIECCOB
Ha COCTOSIHHE IPUPOJHON H
COLIMAJIBHOM Cpelbl, OCO3Ha-
HUE TJ00aJBbHOTO XapakTepa
HKOJIOTHYECKUX MPOOIIeM;

- IJIJAHUPOBAHUE U OCYIECTB-
JICHWE JICUCTBUU B OKpYXKaro-
el cpelie Ha OCHOBE 3HAHUSA
LeJIed yCTOMYMBOIO Pa3BUTHUS
YeJI0BEYECTBA,
AaKTUBHOE HENPUATHE
CTBHM, MNPUHOCALIUX
OKpYXarolIlEeH cpee;

- yMEHHE MPOrHO3UPOBATh
HEeOJIaronpusITHbIE  KOJIOTHU-

Ien-
Bpell

- chopMupOoBaTh TpPECTaBIIEC-
HUS. 0 XMMHYECKOH COCTaBIISI-
IO  €CTECTBEHHOHAYYHOHN
KApTUHBI MHPA, POJIH XUMUHU B
TO3HAHWH SIBICHUW MPUPOJIBI, B
(hopMUPOBAaHUM MBIIUICHUST U
KYJIbTYpbI JUYHOCTH, €€ (YHK-
LMOHAJIBHON IPAMOTHOCTH, HE-
o0XomuMOM  JUISI  pEIICHHS
MPAaKTUYECKUX 3aJa4 U HKOJO-
THYEeCKH OOOCHOBAaHHOTO OT-
HOIIEHUSI K CBOEMY 3/I0POBbIO
Y IPUPOJHOM cpene;

- yMeTh CcoOII0JaTh MpaBUiIa
9KOJIOTUYECKH IIeJIeCO00pa3Ho-
T'O TIOBEJICHUS B OBITY U TPYJIO-
BOM JEATEIHHOCTH B IEIIX CO-
XpaHEHHUs] CBOETO 3I0pOBbs U
OKpY>Karolllel MpUpOJTHON Cpe-
JIbl;  YYUTBIBaThb  OMNACHOCTh




YECKHe TIOCIEJCTBUSA TPE- | BO3JACUCTBUS Ha >KHUBBIC Opra-
MPUHUMAEMBIX NEUCTBUM, | HU3MBI ~ OMNPEJIECICHHBIX  Be-
MpeaoTBpaniaTh ux; IIECTB, MOHUMAs CMBICI IOKa-
- pacuidpeHue OmbITa Jes- | 3aTens NpeaebHOM JOIMyCTH-
TENHHOCTH 9KOJIOTUYECKON | MOM KOHIICHTPAIIUH

HaIPaBJICHHOCTH;

- OBJIQJICHUE HABBIKAMH Y4eO-
HO-UCCIEN0BATEIbCKOM, MIPO-
€KTHOM U COLMAJILHOU Jef-

TEIbHOCTH;
IIK 2.1 - yMmMeHwe  oOecrieumBarth | - CHOPMHUPOBATH IIPEIACTABIIC-
Opranu3oBbIBaTh paboTy | ympaBieHUE IBUKCHUEM, HUS: O CBOMCTBaX METAJLIOB,

NepcoHala MO IJIAaHUPOBA- | - MOHUMaHKE U aHaJIu3 paboThI | CIJIaBaX, BUJAX KOPPO3UH, 00-
HUIO M OpraHu3alMM Iepe- | )KEIE3HOJOPOKHOIO  TpaHC- | JJACTH IIPUMEHEHUS HEMEeTaJllu-
BO30YHOI0 IpoLecca nopra YECKUX M KOMIIO3ULIMOHHBIX Ma-
TEPUAJIOB, BHUJAX M CBOWCTBAX
TOIUIMBA, CMAa30YHbIX U 3aLIUT-
HBIX MarepHajgax, CBOMCTBax
HEOPraHWYECKUX U OpraHuye-
CKHUX COEIVHEHHH, MapKHpPOBKE
U TIEPEBO3KE I'PY30B IO XKEJe3-
HOM J1opore.

B pesynbraTe OCBOCHHMS NpOrpaMMbl y4eOHOW AMCHMIUIMHBI PEAM3yeTcs MporpaMma
BOCIIMTAHMUSI, HAIIpaBJIeHHas Ha POPMHUPOBAHUE CIAEAYIOLUINX JUYHOCTHBIX pe3yabTaToB (JIP):

JIP 2 TlposBrsoniuii akTHBHYIO TPaXTAHCKYIO MO3UIMIO, JEMOHCTPUPYIOUIUN TPUBEP-
JKEHHOCTb IPHUHLUIIAM YECTHOCTH, MOPSIIOYHOCTH, OTKPBITOCTH, SKOHOMMYECKH AKTUBHBIN U
Y4acTBYIOUIMM B CTYJEHYECKOM U TEPPUTOPUAIBHOM CaMOYIIPABICHUH, B TOM YHCJIE HA YCIOBHU-
X J10OpOBOJIBYECTBA, MPOJYKTHBHO B3aMMOACHUCTBYIOIIMM M Y4acTBYIOIIUN B AEATEIbHOCTU
0O0IIeCTBEHHBIX OpraHU3aIHiA.

JIP 4 IlposBisdoomunil U AEMOHCTPUPYIOIUN yBaK€HUE K JIOASAM TPYyAa, OCO3HAIOIINN
LIEHHOCTh COOCTBEHHOTO Tpyaa. Ctpemsimuiica K GOpMUPOBAHUIO B CETEBON CpeJie TMUYHOCTHO U
po(hecCHOHATBHOTO KOHCTPYKTUBHOIO «1IM(PPOBOTO CIEAAN.

JIP 16 ITpuobperenne o0y4aromMMHCs COLMAIbHO 3HAYMMbIX 3HAHUN O MpaBUiIaX Beje-
HUS DKOJIOTUYECKOr0 00pasa dU3HU 0 HOPMax U TPaJULIUAX TPYIOBOU JESATEIbHOCTH YEIOBEKa O
HOpMax M TPaJHMLHUAX TMOBEACHUS YeJIOBEKa B MHOIOHAIIMOHAJILHOM, MHOTOKYJIBTYPHOM OOI11e-
CTBE.

JIP 23 Ilony4yeHue o0y4aroIUMHCS BO3MOKHOCTH CAMOPACKPBITHS U cCaMoOpealn3anus
JIMYHOCTH.

JIP 30 OcymiecTBasomuil MOUCK U HCHOJIb30BaHUE WH(GOpMaLUU, HEOOXOIUMOU aJis
3¢ (HEeKTUBHOTO BHIMOIHEHHS! pa3IMYHbIX 33]1a4, MPO(HECCHOHATBHOTO U IMYHOCTHOTO PA3BUTHSI.
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2 CTPYKTYPA U COAEP/KAHUE YYEBHOI'O ITPEIMETA

2.1 O6beM yueOHOro npeaMeTa U BUABI y4eOHOI padoThl

Bun yueOHo# padoThI

O0BEéM B yacax

O0Bém 00pa3oBaTe/IbHOM MPOrPpaMMBbI Y4e0OHOI0 NpeaMeTa 72
B TOM YHCJIE:

Conep:kanue y4eOHOT0 MaTepuaJia 66
B TOM YHCJIE:

JICKIUU, YPOKU 32
camocTosTelbHas paboTa

MPaKTUYECKHUE 3aHATUS 24
n1abopaTopHbIE 3aHATH 10
B T.4wi.IIpodeccnonaibHO-OPUEHTHPOBAHHOE COJEPKAHME 6
TEOPETUIECKOe O0yueHUe 2

MPAKTUYCCKUC 3aHATUA

1abopaTOPHBIE 3aHATHS

[IpomexyTouHas arrecranuu: 1M depeHINPOBAHHBIH 3a4€T 2 cemecTp,
npyrue popmbl arTectanuu — 1 cemectp
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2.2 TemaTH4ecKuii IJIaH U cOoJlepPKaHUe Y4eOHOI 0 MpeaMeTa

dopmMupyembie
HaumeHnoBaHue KOMIIeTeHIIHH
Conep:kaHue y4eOHOT0 MaTepHuaJia, MPaKTUYeCcKue U J1adopaTopHbIe 3aHATHS, Oo0bem
PasIeIoB HTeM CaMOCTOSITeIbHAsI Pa00Ta 00yYAIOIIHXCS 4acoB (OK),IIK u
JIMYHOCTHBIE
pe3yabtarsl (JIP)
1 2 3 4
1 cemectp (32=14 yacoB — JK + 4 yaca j06 + 14 yacoB n3)
Pa3zgen 1. OcHOBBI CTPOEHUS BelleCTBA 8
Tema 1.1. Coaep:xanue yueOHOro MaTepuaJia 4
Crpoenue atomoB | Teopernueckoe o0ydeHue
XHMHICCKHX CoBpeMmeHHas MOZEIb CTpocHHs aToMa. CHUMBOIUYECKUN SI3bIK XUMUH. XUMHUYCCKUI DIIEMEHT. OK 01, OK 02, OK 04,
SJICMCHTOB DiekTpoHHAs KOH(Hrypamus aroma. Kiaccupukamms XUMHYECKHX DJIEMEHTOB (s-, p-, d- OK 07, TIK 2.1,JIP 2,
IpUpONd XUMH-  15emenTh). BaneHTHBIC 2IEKTPOHBL. BaneHTHOCTh. DIEKTPOHHAS IPUPOJA XUMUYECKON CBSI3H. 2 JIP 4. JIP 16. JIP 23. JIP
ECKOU CBs3H DIIEKTPOOTPHUIIATEIBHOCTD. BHIBI XUMHUYIECKON CBSA3M (KOBAJICHTHAS, HOHHAS, MCTAIINYCCKAs, ’ 36 ’
BOJOPOJIHAS) U CITOCOOBI €€ 00pa3oBaHUs
IMpakTnyeckoe 3ansitue Ne 1. OK 01, OK 02, OK 04,
Penienue 3amanuii Ha MCMOJIB30BaHUE XMMHUYECKOW CHMBOJIMKM W Ha3BaHWW COCAMHEHUH IO OK 07, JIP 2, JIP 4, JIP
HOMEHKJIATYPE MEKIYHAPOIHOTO COK03a TEOPETHUCCKON U MPUKIIATHON XUMHH U TPUBHATBHBIX 16, JIP 23, JIP 30
Ha3BaHUH JUI COCTABICHUS XUMHUYECKUX (OPMYIT JBYXaTOMHBIX COCAMHEHUI (OKCHIOB, CYIIb- 5
GbuUI0B, THAPHIOB U T.I1.) M APYTHUX HEOPTaHHUYECKUX COCTUHEHUHN OT/IEIBHBIX KIaCCOB.
[IpakTHyeckue 3aJaHus HA YCTAHOBJICHUE CBSI3U MEXIY CTPOCHHEM aTOMOB XUMHUYECKUX dJIe-
MEHTOB M MMEPHOJANYCCKHM U3MEHCHHEM CBOWCTB XMMHYECKHX DJIEMEHTOB U MX COCIUHCHHI B
COOTBETCTBHH C TIOJIOXKEHUEM [leproarnuecKol CHCTEMBI.
Tema 1.2. Conep:xanue yueOHOro MaTepuaJa 4
Ilepuonnueckuii  ([IpakTuyeckoe 3ausThe Ne 2. OK 01, OK 02, OK 04,
3aKoH U Tabmuua | [lepuoamyeckas cucreMa XxuMudeckux snemMenToB J[. M. Menneneesa. ®usudeckuii cmbica Ile- OK 07, JIP 2, JIP 4, JIP
H.N. Menneneesa |puoguueckoro 3akona J[.M. MeneneeBa. 3aKOHOMEPHOCTH M3MEHEHUS CBOMCTB XMMHYECKHX 16, JIP 23, JIP 30
AJIEMEHTOB, 00Pa3yeMbIX MMM MPOCTBIX M CIOKHBIX BEIIECTB B COOTBETCTBUHU C IMOJOKCHHEM 4

XUMHUYECKOro 3aemeHnTa B [lepuoguyeckoit cucteMe. MUpOBO33peHUECKOE U HAYYHOE 3HAUEHUE
[Tepuonmnueckoro 3akona JI.M. MenzaeneeBa. [Ipornossr [[.M1. MenneneeBa. OTKphITHE HOBBIX
XUMHUYECKUX IJIEMEHTOB.




Pemenue mpakTUKO-OpUEHTUPOBAHHBIX TEOPETUUECCKUX 3aJaHUN HA XapaKTEPU3ALMIO XHUMHUYE-
CKUX 3JIEMEHTOB «MeTaindecKkue / HEMETANIMYECKHEe CBONCTBA, SJICKTPOOTPUIATEIIEHOCTD
XUMHUYECKHUX DJIEMEHTOB B COOTBETCTBHUH C HUX DJICKTPOHHBIM CTPOSHHEM M TOJIOKEHUEM B TIe-
pUOaMYECKON cucteMe XxuMmuieckux aneMmenToB .M. Menneneesa»

Pa3nen 2. XuMnueckue peakuuu
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Tema 2.1. Tunsl
XUMHUYECKHUX pe-
Ak

Conep:xanue yueOHOro MaTepuaJia

TeopeaneCKoe oﬁyqe}me

Knaccugukanus u TUIIBI XUMHUYECKUX PEAKIU C yyacTHeM HeopraHmdeckux BemiecTs. Co-
CTaBJICHHE YpaBHEHUN peakLuil COeIMHEHMS], PA3JIOKEHUS, 3aMeILeHHs], OOMEHa, B T.4. PeakLui
TOpPEHUs, OKHCICHUA-BOCCTAHOBJICHUS.

VYpaBHEeHMsI OKUCIEHUI-BOCcCTaHOBIIeHUA. CTeneHb okucaeHus. OKUCINTENb U BOCCTAHOBUTEb.
CocraBiieHre U YpaBHUBAaHUE OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIMI METOIOM 3JIEK-
TpoHHOr0 6ananca. OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIIMH B IPUPOAE, TPOU3BOJICTBEH-
HBIX IIPOLECCAX U KU3HEAEATEIBHOCTH OPraHU3MOB

OK 01, OK 02, OK 04,
OK 07, JIP 2, JIP 4, JIP
16, JIP 23, JIP 30

IIpakTHyeckoe 3ansaTue Ne 3.

KonuuectBennrle oTHOLIEHUS B XUMHUHA. OCHOBHBIE KOJIMYECTBEHHBIE 3aKOHBI B XUMHUU U pac-
4eThl TI0 YPaBHEHHSIM XUMUYECKUX peakuuil. Mok Kak eIMHHIIa KOJIHYecTBa BemlecTBa. Mo-
JsipHasi Macca. 3aKOHbl COXPAaHEHMsI Macchl M 3HEpPruu. 3akoH ABorajpo. MounspHblil 00beM
ra3oB. OTHOCUTENbHAS TNIOTHOCTh Ta30B. PacyeTsl o ypaBHEHUSM XMMHUECKHUX PEaKIuil ¢ uc-
MOJIb30BaHUEM MAacChl, 00beMa (HOpMaJbHBIE YCIIOBHS) Ta30B, KOJIMYECTBA BEIIECTBA

OK 01, OK 02, OK 04,
OK 07, JIP 2, JIP 4, JIP
16, JIP 23, JIP 30

Tema 2.2. Djiek-
TPOJIUTHYECKAS
IHUCCOIHAIIN U
HOHHBII 00MeH

Coaep:xanue yueOHOro MaTepuasa

TeopeaneCKoe oﬁyqeﬂue

Teopus anekTposnTHdeckor auccounanuu. MoHbBI. DNEKTpONNTHI, HEINEKTPOIUTHL. Peaknun
noHHOro oomena. CocraBjieHHE peakluii HOHHOTO OOMEHa IyTeM COCTaBJIE€HUS UX MOJHBIX U
COKpAIIICHHBIX MOHHBIX ypaBHEHUH. KUCIOTHO-OCHOBHBIE PEaKIMK. 3aJaHUs HA COCTaBICHHE
VOHHBIX PEaKIHi

OK 01, OK 02, OK 04,
OK 07, JIP 2, JIP 4, JIP
16, JIP 23, JIP 30

JlabopaTopHoe 3ansitue Ne 1.

JlaboparopHas padoTa “TUNbl XUMHUYECKUX pPEeaKIIUi’.

HccnenoBanue TUNOB (M0 COCTaBY M KOJMUYECTBY MCXOAHBIX M 00pa3yloNuXcs BEIIECTB) U MIPHU-
3HAKOB XUMHUYECKHX peakuuid. [IpoBeneHne peaknuii HOHHOTO OOMEHA, OMpEeICHUE CPEIIbI
BOJHBIX PaCTBOPOB. 3a1aHMsI HA COCTABJIEHNE HOHHBIX PEAKIIUN

OK 01, OK 02, OK 04,
OK 07, JIP 2, JIP 4, JIP
16, JIP 23, JIP 30

Pazpgea 3.

CTpoeHne H CBOMCTBA HEOPraHn4eCKMXx BemecTn
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Tema 3.1. Knac-
cU(UKaIMs, HO-
MEHKJIaTypa u
CTpOCHHE Heopra-
HUYECKHX BEIIECTB

Conep:xanue yueOHOro MaTepuaJia

TeopeaneCKoe oﬁyqe}me

[Ipenmer Heopranmueckoil xumuu. Knaccudukanus neopranmyeckux BemecTB. [Ipocteie u
cllo’)kHBIe BenlecTBa. OCHOBHBIE KJIACCHl CIOXHBIX BELIECTB (OKCHJbI, THUAPOKCH]IbI, KHCIOTHI,
conu). B3anMocBs3b HEOPraHMYECKUX BELIECTB. ArperatHble cOCTOsIHUS BeulectBa. Kpucrain-
JMYecKue 1 aMop(HBbIe BellecTBa. TUIIbI KPUCTANIMYECKUX PEIIETOK (aTOMHAasi, MOJIEKYJIIpHAs,
MOHHAs1, METAJNTNYecKas). 3aBUCUMOCTh (PU3UUECKUX CBOMCTB BEILECTBA OT THIA KPUCTAJLITHYE-
CKOH pEIIeTKH. 3aBUCUMOCTh XMMHUYECKON aKTUBHOCTH BEIIECTB OT BUJA XUMHUYECKOU CBS3U U
TUTIA KPUCTAJUINYECKOH pemeTku. [IprauHbpl MHOrooOpasus BEIecTB

OK 01, OK 02, OK 04,
OK 07, JIP 2, JIP 4, JIP
16, JIP 23, JIP 30

IIpakTnueckoe 3ansaTue Ne 4.

HoMmeHkinaTypa HeOpraHM4ecKHX BEILECTB: Ha3BaHUE BEILECTBA MCXOJA U3 MX XUMHYECKOU
(bOpMyIIBI WM COCTABICHHE XUMUYECKOW (hOPMYITBI UCXO/AS M3 HA3BaHUS BEIIECTBA MO MEKIY-
HapoaHoii (MFOITAK) nnu TpuBHaibHON HOMEHKIIATYpE.

Pemenne mpakTU4eckux 3alaHUM MO KIacCU(pHUKAINHA, HOMEHKIATYPE U XUMUYECKHM (HopMy-
JlaM HEOpraHMYEeCKMX BELIECTB pa3IMYHBIX KJIACCOB (YrapHbIi ras, yriaeKUCIHbld ras, aMMHaK,
raiieHasi MU3BeCThb, HErallleHasi M3BECThb, IUThEBAs COJa U JIPYTuX): Ha3blBaTb U COCTAaBIIATH
(bopMyIsIbl XUMUYECKUX BEIIECTB, ONPEACIATh PUHAUIEKHOCTD K KJIaccy.

HcTounuku xumuyeckoi MHpopmanuu (cpeAacTB MaccoBoM HMHpopmanuu, cetb MHTEepHET U
apyrue). Ilouck napopmanuu no Ha3BaHUsIM, HIECHTH(UKATOpaM, CTPYKTYPHBIM (popmyam

OK 01, OK 02, OK 04,
OK 07, JIP 2, JIP 4, JIP
16, JIP 23, JIP 30

Tema 3.2. dusuko-
XUMHYECKHE CBOI-
CTBa HEOpraHuye-
CKHX BEIIECTB

Conep:xanue yueOHOro MaTepuaJa

TeopeaneCKoe oﬁyqeﬂue

Mertannsl. O6H_II/IC (1)I/I3I/I‘-ICCKI/IC 1 XUMUYECKHE CBOMCTBA MeTalIoB. CIIOCOObI MOJIYYCHHU. 3Ha-
YCHHUEC MCTAJJIOB U HEMCTAJJIOB B NPUPOAC U KHU3HCACATCILHOCTH YCIOBCKA W OpPraHU3MOB.
KOppO3I/I$I MCTAJIJIOB: BUABI KOPPO3UH, CIIOCOOBI 3alUThI MCTAJUIOB OT KOPPO3HUU

OK 01, OK 02, OK 04,
OK 07, JIP 2, JIP 4, JIP
16, JIP 23, JIP 30

Hemeramnpl. OOmue pusnueckre ' XUMUYECKUE CBOMCTBA HEMETAJUIOB. THIUYHBIC CBOMCTBA
HemetaioB [V— VII rpynn. Knaccudukanus u HoMeHKIaTypa coeAMHeHu HemeTaioB. Kpy-
TOBOPOTHI OMOTEHHBIX 3JIEMEHTOB B IPUPOJIE

OK 01, OK 02, OK 04,
OK 07, JIP 2, JIP 4, JIP
16, JIP 23, JIP 30

XUMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTAHUYECKUX BEIIECTB (OKCHIOB, THAPOKCHIOB,
KHCJIOT, COJICH | JIp.). 3aKOHOMEPHOCTH B M3MEHEHNUU CBOMCTB MPOCTHIX BEIIECTB, BOJAOPOIHBIX
COEAMHEHHH, BBICUIMX OKCUJIOB U THIPOKCHUJIOB

OK 01, OK 02, OK 04,
OK 07, JIP 2, JIP 4, JIP
16, JIP 23, JIP 30




IIpakTnyeckoe 3ansitue Ne 5.

CocraBieHHEe ypaBHEHUH XMMHYECKHUX PEAKIUI C y4aCTHEM IPOCThIX U CIOXHBIX HEOPIaHU-
YECKUX BEILECTB: METAJJIOB U HEMETAIJIOB; OKCHUJOB METaIOB, HEMETAJUIOB U aM(pOTEPHBIX
3JIEMEHTOB; HEOPTaHUYECKUX KUCIIOT, OCHOBaHUI M aM(pOTEPHBIX TMAPOKCUIOB; HEOpraHWYe-

OK 01, OK 02, OK 04,
OK 07, JIP 2, JIP 4, JIP
16, JIP 23, JIP 30

CKHUX COJIeH, XapaKTepHU3YIOIIHUX X CBOICTBA. 2
Pemienue nmpakTUKO-OpUEHTHPOBAHHBIX TEOPETUUECKUX 33JJaHUI Ha CBOICTBA, COCTaB, MOIy4e-
HUe 1 0e30macHOe UCIOJIb30BAaHUE BAKHEUITNX HEOPTaHUYECKUX BEIIECTB B OBITY M IIPaKTHUe-
CKOH JEATEIbHOCTH YEJIOBEKA
Tema 3.3. Unen- | Coaep:xanue yueGHOro MaTepuasia 2
TuuKanyus Heop- |JlaGopaTopHoe 3ansTHe Ne 2. OK 01, OK 02, OK 04,
TFaHUYECKHUX Be- JlaboparopHas padota «aeHTudukanys HeOpraHMYECKUX BEIIECTBY. OK 07, JIP 2, JIP 4, JIP
IIeCTB Pemenue skcriepuMeHTAIBHBIX 3329 10 XUMUYECKUM CBOWCTBAM METAJUIOB U HEMETAILIOB, 110 16, JIP 23, JIP 30
pacro3HaBaHUIO U MOJIYYCHUIO COSTMHEHUN METAJUIOB U HEMETAJIOB. 2
Wnentudukaiys HEOPraHUIeCKUX BEUIECTB C HUCIOIB30BAaHUEM MX (PU3UKO-XUMHUECKUX
CBOMCTB, XapaKTepPHBIX KaUeCTBEHHBIX peakiuii. KauecTBeHHBIE peakiny Ha cynabhar-, kapoo-
HaT- ¥ XJIOPU/I-aHUOHBI, HA KATHOH aMMOHUS
2 cemectp (40=20 yacoB JK + 6 yacoB Ji0 + 14 yacoB mn3)
Pa3nean 4. CTpoeHue U CBOIiCTBA OPraHNYEeCKUX BellleCTB 24
Tema 4.1. Knac- Coaepixanue yueOHOro MaTepuasa 4
cudurkanms, ctpo- | Teoperndeckoe o0ydeHune
CHUC M HOMCHKJIA- |[]osBJIEHHE U pa3BUTHE OPraHUYECKON XUMUU Kak Hayku. [Ipeamer opranndeckoit xumun. Me- OK 01, OK 02, OK 04,
Typa opraHuye- CTO ¥ 3HAYCHHE OPTaHUYECKOW XMMHHU B CHCTEME €CTECTBEHHBIX HayK. OK 07, JIP 2, JIP 4, JIP
CKHX BEIIECTB XUMHUECKOE CTPOEHHUE KaK MOPSI0K COSINHEHHsI aTOMOB B MOJIEKYJIE COIJIACHO MX BaJIEHTHO- 16, JIP 23, JIP 30
cti. OCHOBHBIE TTOJIOKEHUSI TEOPUH XUMUYECKOTO CTPOSHHSI OPraHUYEeCKUX coenuHeHnid A.M.
BytnepoBa. YriepoaHblii cKeleT OpraHMuecKOi MOJIEKYIbl. 3aBUCUMOCTh CBOMCTB BEIECTB OT
XUMHAYECKOTO CTPOSHUS MOJIEKYII. M30oMepHst 1 M30MepHI. 2

Ilonatue o ¢ynHkumoHanbHOUM rpynme. Panukan. IIpuHIMIB KiaccUPUKAMA OpPraHUYECKHX
COGHHH@HHﬁ. Me>1<)1yHap0)1Ha$[ HOMCHKIJIaTypa U NPUHIOUIIBI HOMCHKJIATYPbI OPraHUYCCKHUX CO-
enuHenuil. [lonsaTre 06 azoTcomepKaliux COeTUHEHUAX, OMOJIOIMYECKH aKTHBHBIX BEIECTBaX
(yrneBomax, xupax, 0eiakax u Jp.), BBICOKOMOJIEKYSIPHBIX COEIMHEHHSIX (MOHOMED, MOJIUMeEp,
CTPYKTYpPHOE 3BEHO)




IIpakTnyeckoe 3ansitue Ne 6.

HOMGHKJIaTypa OpPraHu4C€CKux COC[[I/IHGHI/Iﬁ OTACJIIBHBIX KJIaCCOB (HaCBIIJ_ICHHBIe, HCHACBIIIICH-
HbI€ M apOMaTHYECKHUE YIJIEBOAOPOJbI, CIUPTHI, (DEHOJIbI, allbJETU/Ibl, KETOHbI, KapOOHOBHIE
KHUCIOTHL U Jp.) COCTaBIeHHE MOTHBIX M COKPAIIEHHBIX CTPYKTYPHBIX (POPMYI OpraHUYECKHX
BELIECTB OTEIbHBIX KJIACCOB, MCMOJb3Ysl UX Ha3BaHMs MO CUCTEMATHYECKON U TPUBHUAIHHOU
HOMEHKJIAType (3TWJICH, alleTUIICH, TIHIepUH, (heHol, GopManbaeru], yKCyCHasl KUCIOTa, TIIH-
uuH). Pacu€rel npocreiimeil popmysbl OpraHMuecKoil MOIEKYJIbl, UCXOMAS U3 JIEMEHTHOTO CO-
craBa (B %)

OK 01, OK 02, OK 04,
OK 07, JIP 2, JIP 4, JIP
16, JIP 23, JIP 30

Tema 4.2. CBoii-
CTBa OpraHuye-
CKHUX COEIHUHEHUI

Conep:xanue yueOHOro MaTepuaJia

12

TeopeaneCKoe oﬁyqe}me

OU3NKO-XUMUYECKUE CBOICTBA OPraHMUECKUX COEIMHEHUN OT/AEIbHBIX KJIACCOB (0COOEHHOCTH
KJ1accu(UKaLMU U HOMEHKJIATYpbl BHYTPH KJlacca; TOMOJOIMYECKHM psii v olmias Gopmyia;
n30Mepusl; PU3MUECKUE CBOMCTBA; XMMUYECKHE CBOWCTBA; CITOCOOBI IMOTyUeHUS ):

— IpejiesibHbIE YTIIEBOA0PO/bI (aJKaHbl U LUKJIOANKaHbl). ['OpeHne MeTaHa Kak OJJMH U3 OCHOB-
HBIX HCTOYHUKOB TEIUIa B IPOMBIIIIEHHOCTH U ObITy. CBOWMCTBA MPUPOJHBIX YIJIEBOJOPOJIOB,
HaXO0XXJICHUE B IPUPO/IE U IPUMEHEHHE AJIKaHOB;

— HenpeJeNbHbIe (AIKEHbl, JIKUHBI U AJIKaJMEHbl) U apOMaTHYECKHUE YIieBOA0poAbl. ['opeHue
alleTHJICHA KaK HCTOYHUK BHICOKOTEMIIEPATYPHOTO IJIAMEHU JIJIsl CBAPKU M PE3KH METAJNIOB

OK 01, OK 02, OK 04,
OK 07, JIP 2, JIP 4, JIP
16, JIP 23, JIP 30

— KHCJIOPOJICO/IEPIKAIIUE COETUHEHUS (CIIMPTHI U (PEHOJbI, KapOOHOBBIE KUCIOTHI U 3(UPHL,
aJIbJIETU/IBI U KE€TOHBI, JKUPBI, yriieBoabl). IIpakTuueckoe mpuMeHeHHE STUIICHIJIMKOIISA, TIIMLIe-
puHa, ¢eHona. [Ipumenenne opmanbaeruaa, aneranbIeruia, yKCyCHOM KHUCIOTBI. Mblla Kak
COJIM BBICIIMX KapOOHOBBIX KMCIOT. MooIIMe CBONCTBA Mbla

OK 01, OK 02, OK 04,
OK 07, JIP 2, JIP 4, JIP
16, JIP 23, JIP 30

— a30Tco/IepIKalllie COeMHEHHs (aMHUHBI U aMMHOKHUCIOTHI, Oenku). BbicokoMomeKyssipHble
COEMHEHUS (CUHTETUYECKUE U OMOJOrnYecKu-akTUBHBIE). MoOHOMED, MONIUMeEp, CTPYKTYpHOE
3BeHO. [lonmuMepu3anus dTUIeHa Kak OCHOBHOE HAIIPABJIICHUE €70 UCIIOJIb30BaHU.
I'eneTndeckas CBsI3b MEXKy KlacCaMu OPraHU4EeCKNUX COECIMHEHHUN

OK 01, OK 02, OK 04,
OK 07, JIP 2, JIP 4, JIP
16, JIP 23, JIP 30

IIpakTnyeckoe 3ansaTue Ne 7.

CBoiicTBa OpraHMYECKUX COEAMHEHUN OTIENbHBIX KJIACCOB (TpUBHAIbHAS U MEXKIyHApOJHAs
HOMEHKJIaTypa, XUMHUECKHE CBOICTBA, CIIOCOOBI MOJIYUYEHUs): MpelesbHbIe (aJIKaHbl U LIUKIIO-
aJIKaHbl), HETpeAeabHble (JKEeHbl, AIKUHBI M alKaJueHbl) 1 apOMaTUYECKUE YTIIEBOJOPOJIbI,
CIUPTHl U (heHOJBI, KapOOHOBBIE KUCIOTHI U 3(UPHI, adbJAETHbl U KETOHbI, aMUHBl U aMHUHO-
KHCJIOTBI, BBICOKOMOJICKYJISAPHBIC COCIUHCHUSA. Ba)IaHI/IH Ha COCTaBJICHUE ypaBHeHI/Iﬁ XUMHUYEC-
CKUX PEaKIMi C yuacTHEeM OPraHUYeCKUX BEIIECTB HA OCHOBAHMH UX COCTaBa M CTPOCHHUS

OK 01, OK 02, OK 04,
OK 07, JIP 2, JIP 4, JIP
16, JIP 23, JIP 30




IIpakTnyeckoe 3ansitue Ne 8.

CocraBneHue cxeMm peakuuii (B TOM 4YHCIE MO0 NPEIJIOKEHHBIM I[ENoYKaM IIpeBpalle-
HUI),XapaKTepU3YIOIINX XUMUYECKHE CBOMCTBA OPTraHUYECKUX COCAMHEHMH OTAENbHBIX Kilac-
COB, CIOCOOBI MX TOJYYECHUS] M HA3BAaHUE OPraHUYECKUX COCAUMHEHUN IO TPUBUAIBHOM WM
MEXIYHAPOAHOW CUCTEMATUYECKOW HOMEHKIIATYpPE.

Pemienue npakTUKO-OpUEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHWI HAa CBOMCTBA OPraHUYECKHX
COEJIMHEHUI OTJENbHBIX KJIACCOB

OK 01, OK 02, OK 04,
OK 07, JIP 2, JIP 4, JIP
16, JIP 23, JIP 30

JlabopaTopHoe 3ansitue Ne 3.

JIabopatopHnas pabora “IIpeBpamieHusi opraHn4ecKux BemecTB npu HarpeBanuu". [loxydeHue
STUJIEHA U U3Y4YEHUE €r0 CBOMCTB. MOJEIMpOBaHUE MOJIEKYJ U XMMUYECKUX IPEBPALICHUN Ha
npuMepe TaHa, dTWICHA, alleTHIICHA U Jp.

OK 01, OK 02, OK 04,
OK 07, JIP 2, JIP 4, JIP
16, JIP 23, JIP 30

Tema 4.3.
Nnentudukanys
OpPTaHHYECKUX Be-
IIECTB, X 3HaYe-
HUE ¥ IPUMCHCHHE
B OBITOBOM U TIPO-
HW3BOJICTBECHHOM
JIeITeIIbHOCTH Ye-
JIOBEKa

Conep:xanue yueOHOro MaTepuaJia

Teopernueckoe o0yueHue

buooprannueckue coequnenus. [Ipumenenue u 6uonorndeckas poisib yriaeBogos. OKucieHue
YIJIEBOOB — MCTOYHHUK SHEPrHM KMBBIX OpraHu3mMoB. OOnacTH MpUMEHEHHs aMUHOKHCIIOT.
[IpeBparmienus 6eakoB nuIIM B opranuzMe. buonornueckue ¢pynknuu 6enkoB. buonornyeckue
¢byHKIMU kUpoB. PoJib opraHnyeckoil XuMUM B pellieHUH Ipo0JIeM MUILEBOH 6e3011acHOCTH

OK 01, OK 02, OK 04,
OK 07, JIP 2, JIP 4, JIP
16, JIP 23, JIP 30

Ponw oprannueckoill XMMHUHM B PEIICHUH TTPOOJIEM dHEPTeTUUECKONW 0€30MacCHOCTH, B Pa3BUTUHU
MEJULMHBI, CO3/IaHMH HOBBIX MAaTe€pUalOB, HOBBIX HMCTOYHHKOB SHEPruU (aJIbTEpHATHUBHbBIC
HMCTOYHUKHU dHeprur ). OMacHOCTh BO3JCHCTBUS HA KUBBIE OPTaHW3Mbl OPTAHUYECKHUX BEIIECTB
OTJENbHBIX KIACCOB (YTJIEBOJOPOMBI, CIUPTHI, (PEHOIBI, XJIOPOPTaHUUECKHUE MPOU3BOIHBIE,
QJIBJICTUIBI U JIP.), CMBICJI MTOKa3aTeNs MPEIeTbHO TOMYCTHMOM KOHIICHTPAIUH

OK 01, OK 02, OK 04,
OK 07, JIP 2, JIP 4, JIP
16, JIP 23, JIP 30

JlabopaTopHoe 3ansitue Ne 4.

JlabopaTtopHas paborta: “Unentudukaiuisi OpraHUYECKUX COCIUHEHHH OTIEIbHBIX KJIACCOB™
WNnentudukaius opraHMuECKUX COCTUHEHHH OTAENBHBIX KIACCOB (Ha MpHMEpE albJerHJIOB,
KpaxMaja, YKCYCHOW KHCJIOTBHI, O€IKOB M T.Ml.) C WCIOJIb30BaHWEM HX (DU3UKO-XUMHUUYECKHX
CBOMCTB M XapaKTePHBIX KAYECTBEHHBIX peakiuii. Jlenatyparus Oenka npu HarpeBaHuu. L[Bet-
HBIC peaKIiy O0eIKOB. BO3HHKHOBEHNE aHATTMTHYECKOTO CUTHAJIA C TOYKU 3PEHUS] XHMUYECKIX
MIPOLIECCOB MPU MPOTEKAHUH KA4eCTBEHHOW peaKIny, MO3BOJISIIONIEH UASHTHPHUIIMPOBATH TIPE/I-
JIO)KCHHBIE OPraHNYECKHE BEIIECTBA

OK 01, OK 02, OK 04,
OK 07, JIP 2, JIP 4, JIP
16, JIP 23, JIP 30

Pa3nea S.

Kunernyeckue U TepMOAMHAMUYECKHE 3AKOHOMEPHOCTH NMPOTEKAHUS XUMHYECKHX peak-
1107071

CkopocTh XuMuye-

Conep:xanue yueOHOro MaTepuaJa




CKHUX PEaKLIHi.
XUMHUYECKOE paB-
HOBECHUE

TeopeaneCKoe oﬁyqe}me

CKOpOCTh peakiMy, €€ 3aBHCHUMOCTh OT Pa3IMYHbIX (PaKTOPOB: MPHPOJBI PEArHPYIONINX Be-
IIECTB, KOHUEHTPALMU PEarupyrollux BEILIECTB, TEMIIEPATyphl U IUIOIIAAU PEAKLUOHHOM I10-
BepxHOCTH. TemoBbie 3(h(HEeKThl XUMUYECKHX peakiuil. DK30- U SHAOTEPMHUUECKUE, PEAKIIUH.

OO6paruMocTh peakuuid. XMMUUYECKOe PAaBHOBECHE U €r0 CMEILEHHE M0/ IeHCTBUEM Pa3IUYHbIX
(akTOpOB (KOHIEHTpALMsl PEarcHTOB WMJIM MPOAYKTOB PEaKIUH, JaBJICHUE, TeMIIeparypa) Al
CO3/IaHHs ONTHMAJIBHBIX YCIOBHH MPOTEKaHUs XUMHUECKUX npoueccoB. IIpuanun Jle [Hlarense

OK 01, OK 02, OK 04,
OK 07, JIP 2, JIP 4, JIP
16, JIP 23, JIP 30

IIpakTnyeckoe 3ansitue Ne 9.

Pemrenne npakTHKO-OPUEHTUPOBAHHBIX 33JaHUN HAa aHATU3 (PaKTOPOB, BIMSIONINX HA U3MEHE-
HHUE CKOPOCTH XUMHUYECKOHW peakluy, B T.4. C MO3ULUH IKOJOTHUECKH 11€7IecO00pa3HOro nose-
JE€HUsI B OBITY U TPYAOBOM JAEATEIbHOCTU B LIEISX COXPAHEHHUS! CBOErO 3/10POBbS U OKpYXkKaro-
e IPUPOIAHOM CPEBI.

Pemrenne npakTHKO-OpUEHTUPOBAHHBIX 3aJaHUM Ha npuMmeHeHue npuHuuna Jle-Illarense mis
HaXO0XKJICHHUs HaIpaBJICHUs] CMELICHUs PaBHOBECHS XMMUYECKOH peakIM U aHajau3 (akTOpoOB,
BJIMSAIOIIMX HA CMEHNIEHUE XMMUYECKOTO PABHOBECHUS

OK 01, OK 02, OK 04,
OK 07, JIP 2, JIP 4, JIP
16, JIP 23, JIP 30

Pasznea 6.

PacrBoOpsI

Tema 6.1.
ITonsTue o pac-
TBOpax

Conep:xaHue y4eOHOro MaTepuaJia

Teopernueckoe o0yuenune

PactBopenue kak pusmko-xumudeckuil mpouecc. PactBopsl. CriocoObl MPUTOTOBIEHUS PaCTBO-
poB. PactBopuMocTs. MaccoBast 10711 pacTBOpEHHOTO BeniecTBa. CMBICI MOKa3aTels Ipeaeb-
HO JOIIyCCBI ONPEEIEHHBIX BEILIECTB.

Pemenne npakTHMKO-OPUEHTUPOBAHHBIX PAcCUETHBIX 3aJaHUN HA PacTBOPBI, UCIOJIb3YEMbIE B
OBITOBOM M POM3BOACTBEHHOM IE€ATEILHOCTH YEJIOBEKA

OK 01, OK 02, OK 04,
OK 07, JIP 2, JIP 4, JIP
16, JIP 23, JIP 30

Tema 6.2. Ucciie-
JIOBAHUE CBOICTB
pacTBOpOB

Conep:xanue yueOHOro MaTepuaJa

JlabopaTopHoe 3ansiTue Ne S.

JlabopaTtopHas pabota «I[IpuroroBieHue pacTBOPOBY».

[IpuroroBneHre pacTBOpPOB 3agaHHON (MaccoBoil, %) KOHIEHTpauuu (C TMPAKTHUKO-
OpPUEHTHUPOBAHHBIMU BOIPOCAMHM) U OTIPE/IETICHIE CPEIbI BOJHBIX PACTBOPOB.

Perienue 3a/1a4 Ha NPUTOTOBJIEHNE PACTBOPOB

OK 01, OK 02, OK 04,
OK 07, JIP 2, JIP 4, JIP
16, JIP 23, JIP 30

IIpodeccnonaibHO-OPHMEHTHPOBAHHOE COJAEPKAHUE (COepKAHUE TPUKJIIATHOTO MOIYJIs1)

Pa3zpen 7.

Xumust B ObITY M IPOM3BOACTBEHHOM 1eATEJIbHOCTH YeJI0BEKa

Xumus B ObITY U

Conep:xanue yueOHOro MaTepuaJia




HpOHSBOI[CTB@HHOfI
JACATCIIBHOCTH 4€C-
JIOBCKa

Teopernyeckoe o0yueHue

Hoselimue MOCTHMKEHUS XUMUYECKOM HAyKM M XUMHUYECKOM TexXHOJIOrMH. Poib Xumuu B
o0ecreYeHnn 3KO0JI0IHYEeCKOM, SHEPreTUYecKoil U NMUIIeBOl 0e30MacHOCTH, Pa3BUTUU MEAM-
nuHbl. [IpaBuna moucka W aHaiM3a XUMHYECKOW WMHGOpPMAMU U3 Pa3IUYHBIX HCTOYHHKOB
(HayuHasi 1 yueOHO-Hay4yHas JUTepaTypa, CpeicTBa MaccoBoi MH(popmanuu, cetb MHTepHET)

OK 01, OK 02, OK 04,
OK 07, JIP 2, JIP 4, JIP
16, JIP 23, JIP 30

IIpakTnueckoe 3ansaTue Ne 10.

[Touck u aHanM3 KEHCOB O MPUMEHEHUH XMMHYECKHX BELIECTB U TEXHOJIOTHH C yu€ToMm Oymy-
meld npoQecCHOHANbHON JEsTeIbHOCTH MO TeMaM: Ba)KHEHWINE CTPOUTENbHBIE MaTepUalbl,
KOHCTPYKIIMOHHBIE MaTepualibl, KPacku, CTEKJIO, KepaMHKa, MaTepualibl Ui JIJICKTPOHUKH,
HaHOMaTepPHAaJIbl, TEKCTHIbHBIC BOJIOKHA, ICTOUHUKU DHEPTUHU, OPTaHUYECKHE U MUHEpAIbHBIC
yI00OpeHHUs, ICKapCTBEHHBIE BEIIECTBA, OBITOBAST XUMHUSL.

3amura: [Ipencrasienue pe3yabTaToB PEeLICHUs KeHCOB B (hopMe MUHU-AOKIAA C IPE3CHTAlU-
e

OK 01, OK 02, OK 04,
OK 07, JIP 2, JIP 4, JIP
16, JIP 23, JIP 30

IIpomexyTounas arrecranuu: 1upgepeHINPOBAHHBIN 3a4€T 2 cemecTp, Apyrue (popmbl
arrectauuu — 1 cemectp

Bcero

72




3. YCJIOBUS PEAJIM3ALIMU TPOT'PAMMBI YYEBHOU JUCITATLIMHBI
3.1 TpeOoBaHus K MUHHMAJIbHOMY MATEePHAJBHO-TEXHHYECKOMY 00ecre4YeHU 0

YueOHBII IpeIMeT peau3yeTcs B:
a) yuyeOHOM KaOWHETE XUMHUHU, OMOJIOTHH
O06opynoBanue yueOHOT0 KaOUHeTa:

- 10Ca/I04YHBIE MECTA 10 KOJUYECTBY 00yUarOUINXCS;

- paboyee MecTO MpernoJaBaTes;

- METOJMYECKUE MATEPUAJIBI 10 AUCIUTIIIMHE.

OcCHaIIEeHHOCTh: KOMIUIEKT y4eOHOM MeOenu (CTONbI yUeHUYECKUe, CTYIbs YUeHHUECKHUE,
CTOJI MPENoJaBaTelis, CTyJ MpernoaaBarens), nocka ayautopnas A -349 -1 wr.; mkad BbI-
TSOKHOM JIGMOHCTPALlMOHHBIN HAMOJAbHBIN 0e3 (xuM) -1 mT.;

Hab6opsr komneknuit: "Yyryn u cranp"; "Amomunuii”, "Bonokna", "Metambsl", "Mu-
HepaJibl ¥ TOpHBIE TTOpobl", "MuHepanbubie yaoopenus"; "HedTh u BaxKHEHIITNE TPOTYKTHI €€
nepepadotku"; "Iltactmaccer"; "Tormmuo"; "Illkama TBepaocT";

TexHuyeckue cpencrtBa OOydeHUS: MPOEKTOP MEPEHOCHOM, 3KpaH MEPEHOCHOH, SKpaH
JUTSI IMHAMUYECKUX MTOCOOMIA.

VYyebHO-HarsIIHBIE TOCOOUS - KOMILUIEKT IJIAKATOB XUMHUKOB

TexHuueckue cpencra 00ydeHHs! pabouero Mecta MpenoiaBareisi: KOMIbIOTEPHOE 000-
pyJloBaHHE, KOTOPOE JOJKHO COOTBETCTBOBATh COBPEMEHHBIM TPeOOBaHMSIM OE30MaCHOCTU U
HaAEKHOCTH, MPEIyCMaTpPUBaTh BO3MOKHOCTh MHOTO(YHKIIMOHAJIBLHOTO HCIOJb30BAaHUS Ka-
OuHeTa, C IENIbI0 U3YYEHUSI COOTBETCTBYIOIIEH AUCIHUILINHBI, MYyJIbTUMEANIHOE 000pyI0BaHNE
(IpOEKTOp U MPOEKIIMOHHBIN PKpaH WM UHTEPAKTUBHAS JI0CKA), JIOKaJIbHAsl CETh C BHIXOJOM B
Internet.

HaumenoBanue crieniaiibHOTO MOMEIIEHUS: Y9eOHas ayAUTOPHs ISl IPOBEACHUS TIpaK-
TUYECKUX 3aHATUN, TPYIMIOBBIX KOHCYJIbTAIMM, WHANBUIYATbHBIX KOHCYJIbTAIMM, TEKYIIIETO
KOHTPOJISI U TPOMEXYTOYHOM aTTeCTAIMH, OCHAIEHHbIE O0OPYIOBAaHUEM W TEXHUYECKUMHU
cpencTBamMu 00y4YEeHUsI, a TAK)KE YMTAIIBHBIN 3aJ1, TOMEIIEHUS JIJIsi CAMOCTOSITEIbHON paboThI, €
nocrynoM k cetu «MuaTepuer» u UOC.

0) JlabopaTopusi «XuMusi H GHOTOTHI

OcHalleHHOCTh: KOMITJIEKT yueOHON MeOenu (CTONbI yYeHHUECKHe, CTYNbs YIeHUUECKHE,
CTOJI MpemnojiaBaTels, CTyJ MmpenojaBarens), mkad ans oaexkabl — lmT., mKad KHUKHBIA —
lurt., mkad ¢ monkamu- 1 mr.,

JlabopaTopHoe obopyaoBanue: Beckl HP-200 (1 mrT.); HaGop nmabopaTopHO# MOCYAbl U
MPUHAJUICKHOCTEH; 000pYy/IOBaHMUE JIsi JEMOHCTPAIMM XMMHYECKHX OIBITOB, CTOJ JEMOH-
CTPAIIMOHHBIA XUMHYECKUH, CTOJ JIAOOPATOPHBIA XUMUYECKUN (2 IIT.), CTOJ JJaOOPaTOPHBIMA €
MOMKOM M CyHIIMIKOH, CTyN Jab0paTopHbIi, TymMOa MeTalinueckasl moJKaTHas, mkad Juist mno-
CyIbl U TIPUOOPOB (XUM.), KA IS XPAHEHUS XUMHYECKUX PEaKTUBOB, IIKA() METUITUHCKUAN
I[IIMM 2, Tenexka XuMUIecKas.

HaGopsr nemoncrpannonssie: "Habop xumudeckux snemeHtoB", " Habop Heopranuka',
«Habop nmns cocraBieHUs] 0ObEMHBIX MOJETICH MOTEKYI».

tabnuna "[lepuonnueckas cUcTeMa XUMHYECKHX dyieMeHTOB Menpeneesa'- 1 mT.; Tab-
nuia "PacTBOpUMOCTb COJEl, KUCIOT U OCHOBaHUM B BoAe" - 1 mIT.;

Ilepeyenb JMIEH3UOHHOTO M CBOOOJHO PACHPOCTPAHSIEMOI0 NMPOTrPAMMHOr0 odec-

nevyeHus:
1. JIunieH3MOHHOE CUCTEMHOE U MPUKIIATHOE IPOrpaMMHOE 00eCIIeYeHHE;
2. JIuIeH3MOHHOE aHTUBUPYCHOE MTPOTrPaMMHOE OOeCTIeueHUE.



IIpu u3yyeHun TMCHUIIMHBI B (popMaTe 3JIeKTPOHHOT0 00y4eHH sl ¢ UCIO0JIb30BAHU-
em 10T

1. DnexTponnas mwiatpopma: Zoom;

2. DnektponHas miargopma Moodle.

3.2. UnpopMmannoHHOe obecnedeHre peaju3aluu NporpaMmbl

Jlisa peanuzanuu MporpaMMbl OUOIMOTEUHBINH (GOHI 00pa3oBaTENbHON OpraHu3aluu
MMEET TeYaTHbIe U/UITU AJIEKTPOHHbBIE 00pa3oBaTeIbHble U UH()OPMALIMOHHBIE PECYPCHI, UCTIOIb-
3yemble B 00pa3oBaTesIbHOM MpoIiecce.

IlepeyeHnb pekoMeHayeMbIX YUeOHBIX M3IaHUM, TOMOJHUTEIbHOM JuTepaTypbl UH-

TepPHET-pPecypcoB, 6a3bl JaHHBIX OMOIM0TEeYHOro (POH/AA:
3.2.1.0cHOBHBIE HCTOYHUKM:

oOpa3oBaHus 2-¢

W3/., UCTIP. U JIOT.

Jlebenes FO. A., | Xumus : yueOHuk | MockBa :  M3maTenbCcTBO | [DIEKTPOHHBIN pecypc|
Qanees I'. H., | nna cpennero | FOpaiit, 2023. —
lony6eB A. M., | npodeccuonansu | 431 c. pexum nocryna:
[lanoBan B. H. | oro o6pa3osanwus | https://urait.ru/bcode/5130
— 2-e w3n., | 13
nepepald. u JAom.
AundunorenoBa | Xummus : yuyeOHuk | MockBa :  M3matenbcTBo | [DneKTpOoHHBIN pecypc|
W. B., ba6bkoB A. | u npaktukym s | FOpaiit, 2023. — 291 c.
B., IlonkoB B. | cpemnero pexUM
A. npodeccroHanbH | goctyma:  https://urait.ru/
oro bcode/513807

Huxkonbsckuii A.

Xumus : yueOHUK

Mocksa : 3aaTenscTBo

b., CyBopoB A. | u npaktukym ans | FOpaiir, 2023. — 507 ¢. —
B. CPEIIHETO (ITpodeccuonansHoe
npodecCHoHaIbH | 00pa30BaHUE). PEKUM
oro oopazoBaHusi | JAOCTyIa:

https://urait.ru/bcode/5135
37

[DneKkTpoHHBIH pecypc]

Pymsutuc I'. E.

Xumus: 0a30BBIi
YPOBEHb :
y4eOHUK

Mockaga: IIpocsemenue,
2024, — 336 ¢. — pexum
JIoCTyma:
https://e.lanbook.com/boo
k/408677

[DneKkTpoHHBIH pecypc]

3.2.2. /10110 THUTEIbHbI€ HCTOYHUKM:

®anees [.H Xumus. Mocka :  M3gaTenbCcTBO | [DAEKTPOHHBIN pecypc]
3a/IaYHVK : FOpaiit, 2023. — 236 c.
yuyeOHOe MocoOue | peKuM JocTyma:
TSt cpennero | https://urait.ru/bcode/5130
npodeccuonanby | 91
oro oOpa3oBaHMs
Pocun U. B., | Xumus. Yuebuuk | MockBa : M3marenbcTBo | [DIEKTPOHHBIH pecypc]
Tomuna JI. JI., | m 3amaunuk : mis | FOpaiit, 2023. — 420 ¢. —
ConoseeB  C. | cpenHero (ITpoeccronansHoe
H. npodeccuoHabH | oOpazoBanmue). Pexxum
oro o0Opa3oBaHus | JOCTYyIMa:
https://urait.ru/bcode/5120
22
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https://urait.ru/bcode/513073
https://urait.ru/bcode/513073
https://urait.ru/bcode/513807
https://urait.ru/bcode/513807
https://urait.ru/bcode/513537
https://urait.ru/bcode/513537
https://urait.ru/bcode/513091
https://urait.ru/bcode/513091
https://urait.ru/bcode/512022
https://urait.ru/bcode/512022

3.2.3. Ilepnoauyeckue U3IaHUA: HE IPEAYCMOTPEHBI

3.2.4. Ilepevyenn npodeccnoHAIBHBIX 023 TaHHBIX U HHGOPMAIHOHHBIX
CIPABOYHBIX CHCTEM: HE IIPETYyCMOTPEeHA
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4 KOHTPOJIb M OIIEHKA PE3YJIbTATOB OCBOEHMS YYEBHOM JUCIHUIIIMHBI
KoHTponb 1 OIeHKa pe3ylnbTaToOB OCBOCHHS 00I11e00pa30BaTeIbHOM AUCIUIUIMHBI PACKPhIBa-

IOTCS 4epe3 AMCLUUIUIMHAPHBIC PEe3y/IbTaThl, HANPaBJICHHbBIE HAa (HOPMUPOBAHKE OOLIMX U MpOodeccro-

HATBHBIX KOMITETEHIIUH 110 pa3/ieliaM U TeEMaM COJep)aHus y94eOHOTO MaTepHraia.

[Tpomexxyrounas arrecramnus B popme auddepeHmpoBanHoTo 3a4€Ta (2 cemectp)

O6uue komnerenuun (OK), Pa3zgen/Tema THun oueHoYHbIX
JINYHOCTHBIE pe3yabTaTsl (JIP) MeponpHUsATHiA
OK 01. Beibuparts crioco6s! pe- | P1: Tema 1.1 .
. - YCTHBIN onpoc;
IIeHUs 3a1a4 npodeccuoHanbHoi | P2: Tema 2.1, Tema 2.2
NEeSTeIbHOCTH MPUMEHUTENBHOK | P3: Tema 3.1 - 3a71a41 Ha COCTaBJICHUE
pas3IuIHBIM KOHTEKCTaM P4: Tema 4.1, Tema 4.2, Tema 4.3 | XMMHUECKHX hopmyr;
P5: Tema 5.1 - 3aaHus Ha UCIIOJIb30Ba-
P6: Tema 6.1 HUS XUMHUYECKOH CUMBOJIH-
P7: Tema 7.1 KU 1 Ha3BaHUH COCIMHECHU N
110 HOMEHKJIATYpe MEeXIy-
HApOJIHOTO COI03a TEOPETH-
YECKOW U TIPUKIATHON XH-
MHUU Y TPUBUATIHHBIX HA3Ba-
HUH JUISI COCTaBJICHUS XU-
MHYECKuX (hopmyi;
- 3acnymuBaHue coooiie-
HUH ¥ OIICHKA UX TOJTOTOB-
KH;
- Pe3ynbrar BeIOHEHUS
BHEAYJAUTOPHBIX CAMOCTOSI-
TEJbHBIX padoT;
- Pe3ynbTrar BeIOTHEHUS
PAKTUYECKON paboThI;
-IIpakTuko-
OPUEHTHPOBAHHBIE 33]IaHNUS;
- [Ton6op, ananu3 u npeod-
pa3zoBaHue yueOHOI HH-
dopmanuu
OK 02. Mcnonws3oBaTh COBpe- P1: Tema 1.1 - YCTHBIN OIIpocC
MEHHBIE CPEJICTBA MMOKCKa, aHa- P2: Tema 2.1
’ ' - 3aciymuBanue cooOiie-
JIM3a ¥ UHTEpIIpeTaruid nHQop- .
pripeTar bop P3: Tema 3.1, Tema 3.2, .
MaIluu 1 I/IH(I)OpMaLII/IOHHBIe Tema 3.3 HUHW U OLICHKA UX IMMOATr0TOB-
TEXHOJIOTUM JJIsI BEITTOJTHEHUS KU,
a © P4: Tema 4.1, Tema 4.2, ’
3a1a4 mpodeccHoHaNbHOM Jesi- Tena 4.3
TeTBHOCTH . - 3aJ1aHKs Ha UCTIOJIb30BAHUS
P5: Tema 5.1 XUMHUYECKON CHMBOJIMKU U
P6: Tema 6.1 Ha3BaHWH COETMHEHHH 10
P7: Tema 7.1

HOMEHKJIAType MEeX IyHa-
[POJTHOTO COI03a TEOpETHYe-

CKOM M MPHUKIIATHON XUMUH 1




TPUBUAJIBHBIX Ha3BaHUM JJIsA
COCTAaBJICHHUA XUMHUYCCKHX

popmyi;

- PesynbTaT BBITIOTHEHUS
BHEAYIMTOPHBIX CAMOCTOSI-
TeIbHBIX padboT

- PesynbraT BBIOTHEHUS
MPaKTUYECKON pabOThI;

-IIpakTuko-
OPUEHTUPOBAHHBIE 3a]JaHUS;

- [lon6op, aHanu3 u mpeod-
pa3oBanue yueOHOM uHDOP-
MaIuu

OK 04. D¢ddexTuBHO B3auMoOIeii-
CTBOBAaTh M pabOTaThB KOJUICKTH-
BE U KOMaHJIe

P2: Tema 2.2
P4: Tema 4.2, Tema 4.3

- YCTHBIN OnIpoC

- 3acnymuBaHue coooie-
HUH U OLIEHKA UX IOATOTOB-

KU;

- 3ajaHus Ha UCIIOJIb30BAHUSA
XUMHUYECKON CUMBOJIMKHU U
Ha3BaHUM COCJIMHEHHI 1O
HOMEHKJIAType MEXIyHa-
[POAHOTO COK03a TEOpETHUYE-
CKOW M MPUKJIATHON XUMUH U
TPUBHUAJIBHBIX HA3BAaHUM JJIs
COCTABJICHUS] XUMHUUYECKUX

opmyu;

- Pe3ynbTraT BBINOTHEHUS
BHEAyJAUTOPHBIX CAMOCTOSI-
TEJIbHBIX paboT

- PesynbTaT BBINMOTHEHUS
MPaKTUYECKON pabOThI;

- PesynbTaT BBITIOIHEHUS
mabopaTopHOit paboTHI;

-IIpakTuko-
OPUEHTUPOBAHHBIE 3aJaHUS;

- [TonOop, ananus u npeood-
pazoBaHue yueObHou nadop-
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Malluu

OK 07. CogelicTBOBaTh COXpa- P2: Tema 2.2 -IIpakTrko-
HEHMIO OKPYKAIOLIEH CPEIbI, P4: Tema 4.2, Tema 4.3 OpPHEHTHPOBAHHBIC 33/1aHMS;
pecypcocOepexeHuto, Ipume- P7: Tema 7.1
HSTh 3HaHUSI 00 U3MEHEHUU - [lon6op, aHanu3 u mpeod-
KJIUMATa, PUHIUIIBI Oepex- pa3zoBaHue yueOHOM uupop-
JUBOTO MPOMU3BOICTBA, dPdeK- MATIHH;
THUBHO JICHCTBOBATh B YPE3BHI-
YalHBIX CUTYyalHsIX

[IK 2.1 OpranuzoBsiBaTh pabotyP7: Tema 7.1 -1 IpakTrko-

MnepcoHala I10 INUIAHUPOBAHHIO U
OopraHu3al MEpCBO30YHOTO IIPO-
necca

OPHUCHTHPOBAHHBIC 3aJaHH;

- ITonbGop, ananu3 u mpeood-
pa3zoBaHue y4eOHOI HHOp-
MallHH;

5 HEPEYEHB UCHTOJIB3YEMbBIX METOA0OB OB YUYEHUSA

5.1 IlaccuBHEBIE: OIIpoOC, PCIPOAYKTHUBHBIC YIIPAKHCHUS 110 3aKPCILJICHUIO U 0Tpa6OTKe n3y-

YEeHHOI'0 MaTepuaia

5.2 AKTUBHEIC U HHTCPAKTUBHBIC.: S3BPUCTUYCCKHUC 6CC6I[BI, AUCKYCCHH, prrJ'ILII\/’I CTOJI, IIpe-

3CHTalWs, BAKTOPUHA, KBECT.
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