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1 TACIIOPT PABOYEM TPOI'PAMMBI YYEBHOT'O IIPEJMETA
OV .12 Xumusi

1.1 ObaacTs npuMeHeHus1 padoyeil NPOrpaMMbl

PaGouas nporpamma yueOHOro mpeaMeTra SBJISETCS YacThbi0 MPOrpaMMbl CpeAaHero (moJ-
HOT0) obmero obpazosanus no crenuanbHocTu CITO 23.02.06 TexHuueckas dKCILTyaTaIus mo-
JBUKHOTO COCTaBa KEJIE3HBIX JIOPOT.

[Ipu peanuzanum paboyeil MpOrpaMMbl MOTYT HCIOJIB30BATHCS Pa3JIMYHbIE 00pazoBa-
TeJbHBIE TEXHOJIOTHUH, B TOM YHUCJIe AUCTaHIMOHHbIE 00pa30BaTEIbHbIC TEXHOJIOTUH, SJIEKTPOH-
HOE 0Oy4eHHE.

PaGouas mporpamMMa y4eOHOTO mpeMeTa MOKET OBITh MCIIONIb30BaHa B MpodeccuoHab-
HOW MMOATOTOBKE, MEPETIOATOTOBKE U MOBBIIICHUH KBATH(DHUKAIINKI pabodrXx 1o npodeccusim:

- IOMOIIIHUK MalIMHKUCTA TETIOBO3a;

- MOMOIIIHUK MAIIMHKUCTA 3JIEKTPOBO3a;

- IOMOIIHUK MalIMHKUCTA 3JIEKTPOIIOE3/1a;

-cjecapb 10 OCMOTPY M PEMOHTY JIOKOMOTHBOB Ha ITYHKTaX TEXHHYECKOTO OOCITyKHBa-
HUS;

- ciecapb M0 PEMOHTY TOABHYKHOTO COCTaBa

1.2 Mecto yuyeOHoii tucuunandbl B crpykType OIIOII-TIIIICC3:

B yueOnpix mmanax OIIOII-IIIICC3 yueOnas aucuumauHa OY/[ 12 Xumus BXOIWUT B
cocTaB OOMIMX Y4eOHBIX MPEIMETOB, (POPMUPYEMBIX U3 00S3aTENbHBIX MPEAMETHBIX O0acTei
®I'OC cpennero obmiero oOpazoBanus, ans cneruanbHocTet CIIO. C yuérom mpodumis
OCBaMBaeMOU CIEIIMAILHOCTH JaHHAas y4ueOHas JUCIUILIMHA peaym3yeTcs Ha 1 Kypce.

1.3 [InanupyemMble pe3yJbTaTbl OCBOCHHS Y4eOHOM IMCUHMIJIMHbI:

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 BEIIECTB, OLEHKH POJIA 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 MH(}OpPMAIMH, B TOM YUCIIE€ KOMIIBIOTEPHBIX;

- BOCIIUTaHUE YOEXJAEHHOCTH B MO3UTUBHOMN POJIM XUMHUHU B )KU3HU COBPEMEHHOTO 00IIIe-
CTBa, HEOOXOAMMOCTH XMMUYECKH IPAMOTHOTO OTHOIIEHUS K CBOEMY 3/I0POBBIO U OKpYXKaroIei
cpene;

- IpPUMEHEHHE MOJYyYCHHbIX 3HAHUNH M YMEHHUH JUIs 0e30IacHOro HCHOJIb30BAHUS Be-
IIECTB U MAaTE€pPHAJIOB B OBITY, CETLCKOM XO3SIIICTBE U Ha MIPOU3BOJICTBE, PELICHUS IPAKTUUECKUX
3a/1a4 B IIOBCEAHEBHOM KXU3HU, IIPEIYIPEKACHU SBICHUMN, HAHOCAILUX BPE 3J0POBBIO YEIIOBE-
Ka U OKpY>KaroLIeH cpene.

1.3.2 B pe3ynbpTare 0cBOCHHS y4e€OHOM TUCIUIUTMHBI 00YYaIOIIMNACS TOJKEH:

yMeTh:

- Ha3bIBaTh U3YYEHHBIE BEIECTBA 110 "TPUBHAIBHON" MIIM MEXIYHApOJHON HOMEHKIIATY-
pe;

- OIIPEJEIIATh: BAJICHTHOCTb U CTENEHb OKUCIICHU XUMUUECKUX DJIEMEHTOB, TUIl XUMUYE-
CKOH CBSI3M B COCJIMHEHMSIX, 3aps/i HOHA, XapaKTep Cpepl B BOAHBIX paCTBOPaX HEOPTAHMYECKHUX
COCIMHEHUH, OKUCIIUTENb U BOCCTAHOBUTEIb, IIPUHAJUICKHOCTD BELIECTB K Pa3JIMYHBIM KilaccaM
OPraHUYECKHX COCTMHEHUH;



- XapaKTepHU30BaTh: JIEMEHTHI MaJbIX MEPUOAOB MO UX MoyioxkeHUio B [lepuoanueckoit
cucreme /.M. Menpaeneena; oOmue XMMHUYECKHE CBOMCTBA METAIIJIOB, HEMETAIIJIOB, 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, KOBaJICHTHOH, METAJUIMYECKON), 3aBUCUMOCTh CKOPOCTH XHMHYECKOU
PEaKIUU ¥ TOJIOKCHHSI XUAMUYECKOTO PABHOBECHS OT Pa3IUYHbBIX (DAKTOPOB;

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

- IPOBOAMUTH CAaMOCTOSITENIBHBIM MOUCK XMUMHUYECKON HH(OpPMAlMU C HCHOJIB30BAHUEM
Pa3IMYHBIX UCTOYHUKOB (HAYYHO-TIOMYJISIPHBIX M3IaHHA, KOMIIBIOTEPHBIX 0a3 JaHHBIX, PECYPCOB
HuTepHeTa); MCHOIB30BaTh KOMITBIOTEPHBIE TEXHOJOTUH JUIsi 00pabOTKU U Mepenayd XuMHuye-
CKOM nH(pOpMAINY U €€ TIPEACTABICHUS B PAa3IMUHBIX (POpMax;

UCIIOJIb30BaTh MPUOOPETEHHBIC 3HAHUS M YMEHUSI B MPAKTUYECKOM JIEATENbHOCTH U TO-
BCEIHEBHON XU3HU JJIA:

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

- OIpeAeneHUs] BO3MOXKHOCTH MPOTEKAHUS XUMHUYECKHUX MPEBPALICHUN B Pa3IMYHBIX
YCJIOBHSIX U OIEHKH MX MOCJIC/ICTBUIA;

- 9KOJIOTHYECKH IPaMOTHOIO MTOBEICHUS B OKPYKAIOIIeH cperie;

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

- Oe3omacHOro oOpaleHusi ¢ TOPIOYMMH M TOKCHYHBIMH BEUIECTBAMH, J1aOOPAaTOPHBIM
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 [Inanupyemble pe3yabTaThl OCBOCHUS YUEOHON AUCIUTIINHBIL
Oco0oe 3HayeHue yyeOHas TucHUIUIMHA uMeeT rpu ¢popmuposanuu u pazsutuu OK 01, OK 02,
OK 04, OK 07,I1K 1.3

O0mme KOMIETEHUNH \ IInanupyemMsble pe3yJbTaThl 00y4eHHUS




O01mue

JAucnunimHapHbie

OK 01. Bribupats croco0sbl
pemieHust 3amad mpodeccuo-
HaJILHOM JICATEIILHOCTH,
NPUMEHUTEILHO K pa3iny-
HBIM KOHTEKCTaM

B gactu TpynoBoro Bocmura-
HUSL:

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

- TOTOBHOCTh K aKTHUBHOM Jie-
ATEITLHOCTH TEXHOJIOTYe-
CKOM M COLMAJIbHOM Hampas-
JIEHHOCTH, CIIOCOOHOCTH HMHH-
UUPOBaTh, IUIAHUPOBATh U
CaMOCTOSITEIILHO ~ BBITIOJTHSTH
TaKylo JAesITeIbHOCTD;

- MHTEpEC K pa3IMyHbIM cde-
pam npoQeccHoHaNbHON aes-
TEIBHOCTH,

OBnaneHre yHHUBEpPCAIbHBIMU
y4eOHBIMH TTO3HABATEIHLHBIMU
NEUCTBUSIMU:

a) 06a30BbBIC JIOTUYECKHUE JCH-
CTBUSL:

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

- YCTaHaBJIMBATh CYIECTBEH-
HBIM MPU3HAK WU OCHOBaHUS
JUIsL CcpaBHEHMs, Kiaccuuka-
UM ¥ 0000IICHNS;

- ONpEAEINATh LETU JCSTeNb-
HOCTH, 33J]aBaTh MapaMeTphl U
KPUTEPHUU WX JTIOCTHIKEHUS;

- BBIABIATH 3aKOHOMEPHOCTH
U TIPOTUBOPEYHUS B paccMmar-
PUBAEMBIX SIBJICHUSIX;

- BHOCUTh KOPPEKTHUBBI B Jesi-
TEIBLHOCTh, OILIEHHBATh COOT-
BETCTBUE PE3YNIHTATOB IIEIISM,
OIICHUBAaTh PHUCKH TIOCTE-
CTBUH JEATETHLHOCTH;

- pa3BUBaTh  KpEaTWBHOE
MBIIUUICHHE TPU  PEIICHUU
KU3HEHHBIX TIPOOIEM

0) Oa30BBIC HCCICAOBATCIIb-
CKU€e IEUCTBUS:

- BJIaJICTh HaBBIKAMHU y4eOHO-
WCCIIEIOBATEIIbCKOM M TIPO-
EKTHOW NeATeIhbHOCTH, HABBI-
KaMH pa3pelieHus npooiem;

- BBSIBIATH  NPUYHHHO-
CJICJICTBEHHBIC CBSI3U U aKTY-
AMU3UPOBATh 3a/1auy, BBIJIBU-

- BIQJETh CUCTEMOW XUMHUYE-
CKHUX 3HaHMH, KOTOpas BKIIO-
YaeT: OCHOBOIIOJAraloIife IMo-
HATUS (XUMUYECKHM SJIEMEHT,
aToOM, DSJICKTpPOHHas 000J0YKa
aTroma, S-, p-, O-3JIEKTpPOHHBIC
opOUTaT aTOMOB, MOH, MOJIE-
KyJla, BAaJIEHTHOCTb, JIJIEKTPO-
OTPHULIATEIILHOCTb, CTENEHb
OKUCJICHHUS, XUMUYeCKas CBS3b,
MOJIb, MOJISIpHAasE Macca, MoO-
JSpHBIA  00BEM, YIJIEPOJIHBIN

CKEJIET, (byHKIMOHATBHAS
rpymma, pajaudKai, HW30Mepus,
U30MEPBIL, FOMOJIOTUYECKU I

psil, TOMOJIOTH, YTJICBOJOPO/IbI,
KHCJIOPOJI- U a30TCOJEPIKAIIHE
COEIMHEHMS, OMOJIOTUYECKH
aKTUBHBIC BellecTBa (yrieBo-
IIbI, JKHPBI, OCJIKH), MOHOMEp,
MOJIUMEP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJICKYJISIDHBIE ~ COCJIU-
HEHUS, KPHUCTaJUIMYEeCKas pe-
IIeTKA, THUIIBI XMMHYECKUX Pe-

aKIUi (OKHCIUTENBHO-
BOCCTaHOBUTEIIbHBIE,  3K30-U
SHAOTEPMHUUYECKUE,  PEaAKIHU

MOHHOTO OOMEHa), pacTBOp,
ANEKTPOJIUTHI, HEIIEKTPOJIUTHI,
INEKTPOIUTUYECKAST JAUCCOLU-
alusi, OKHUCIUTENb, BOCCTaHO-
BUTENb, CKOPOCTb XUMHUYECKON
peakuuy, XMMHYECKOE pPaBHO-
BECHE), TEOPUH U 3aKOHBI (TeOo-
pUsl  XMMHUYECKOTO CTPOCHHS
OpraHnveckux Bemniects A.M.
BytnepoBa, Teopus 31€KTpoOIn-
TUYECKOW NHCCOLMALINY, TEPH-
onuueckuit 3akoH J[.M. Men-
JIeeeBa, 3aKOH COXPaHEHUs
Macchl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN S3BIK XUMUH,
(aKTOJIOTHUECKUE CBEICHUS O
CBOMCTBax, COCTaBe, IOIy4Ye-
HUU U 0€30IacHOM HCHOJb30-
BaHWU Ba)XKHEHUIINX HEOpraHH-
YECKUX W OpraHu4ecKuX Be-
LIECTB B OBITY U NMPAKTUYECKOU
JESTEIIBHOCTH YEJIOBEKA;

- YMETh BBIIBJISATH XapakTep-
HbI€ MPU3HAKA U B3aMMOCBS3b




raTb TUIIOTE3y €€ PEIICHUs,
HaXOJUTh apryMEHTHI Ul J0-
Ka3aTelbCTBA CBOUX YTBEp-
JKICHUH, 33/1aBaTh I1apaMeTPhI
U KPUTEPUU PELICHMUS,

- aHAJIM3UPOBATH [1OJY4EHHbIE
B XOJIe pEIleHHUs 3aJaud pe-
3yJbTaThl, KPUTUYECKU Olle-
HUBaTh MX JIOCTOBEPHOCTb,
IIPOrHO3MPOBATh U3MEHEHHE B
HOBBIX YCJIOBUSIX;

- YMETh IIEPEHOCUTDH 3HAHUS B
MO3HABATEIIbHYI0 U TPAKTHU-
YEeCKyl0 00JIacTh >KU3HeHAes-
TEIbHOCTH;

- YMETb WHTErpUpOBATH 3HA-
HUSL U3 Pa3HBIX MPEIMETHBIX
oOJacTei;

- BBLIBUIaTh HOBbIE MHJIEH,
npeniaraTb  OpUTHHAJIbHBIC
MOJIXO/Ibl U PELICHUS;

- CIOCOOHOCTh MX HCIIOJNIB30-
BaHUS B IIO3HABATEJIbHOU U
COLIMATILHOM MPaKTHKE

W3YYCHHBIX TOHSATUM, MpUMeE-
HATb COOTBETCTBYIOIIUE TOHS-
TUSI TIPU OMMCAHUU CTPOCHUS U
CBOMCTB HEOPraHMYECKUX U
OpPraHMYeCKUX BEIIECTB U MX
MpEeBpaIICHUI; BBISBIATH B3a-
HMOCBSI3b XMMHYECKUX 3HAHUU
C TIOHSITUSIMU U TIPEJICTABICHU-
SIMU JIPYTMX €CT€CTBEHHOHAYY-
HBIX NPEMETOB;

- YMETh HCIOJIb30BaTh HaWMe-
HOBAHUSA XHUMHUYECKUX COEIH-
HEHHUI MEXIyHapOJHOrO0 COHO-
3a TEOPETUYECKON U IPUKJIIAJ-
HOM XHUMHUU W TPHUBHAIbHBIC
Ha3BaHMS BAXHEUIIINX BEIIECTB
(3THUICH, alleTWIICH, TJIUICPHH,
(denoin, dopManbaerua, yKcyc-
Hasl KUCJIOTa, TJIUIUH, YTapHbIi
ra3, yrjeKuciblii ra3, aMMHax,
rameHass M3BECTh, HEralieHas
U3BECTh, IUTHEBAS COMA U APY-
TUX), COCTaBIATH (OPMYJIBI
HEOPraHWYECKUX W OpraHuye-
CKHMX BEILECTB, YPaBHEHUS XU-
MUYECKUX PEaKUUi, OOBICHITH
WX CMBICI; MOATBEPXKIATh Xa-
paKkTepHble XMMUYECKHE CBOM-
CTBa BEIIECTB COOTBETCTBYIO-
IIMMHU HKCIIEPUMEHTaMH U 3a-
MUCSIMH  YPaBHEHUW XHUMHYE-
CKHUX PEaKLIHA;

- yYMETh YCTaHaBIIUBAaTh IMPH-
HAJUIC)KHOCTh HU3YYEHHBIX He-
OPTaHWYECKUX U OPTaHUYECKUX
BELIECTB K  ONpPEAEIECHHBIM
KJIaccaM M TPYIIaM COEIHUHE-
HUN, XapaKTEepU30BaTh HUX CO-
CTaB M Ba)KHEHUIINE CBOMCTBA;
ONPENENATh BUABl XUMUYECKUX
cBs3el (KOBAJICHTHAs, MOHHAS,
MeTaJuIM4ecKasi, BOJOPOJIHAsA),
TUTIBl KPUCTAIUTMYECKHUX peIiie-
TOK BEIIECTB; KIacCCHPUIUPO-
BaTh XUMHUYECKHUE PEAKITUH;

- chopMUpOBaTh TPEICTABIIEC-
HUS: O XMMHYECKON COCTaBIIsI-
IO  €CTECTBEHHOHAYyYHOH
KapTUHBI MUpPA, POJIU XUMUU B
MO3HAHWUHM SIBICHUW MPUPOJIBI, B
(hopMUPOBAHUHN MBIIIICHUS U
KYJIbTYpbl JTUYHOCTH, €€ (yHK-




MOHAJIIBHON TPaMOTHOCTH, He-
00XOAMMOM  JUIsI  pelIeHHS
IPaKTHYECKUX 3a/1a4 U JKOJIO-
TMYECKH OOOCHOBAaHHOTO OT-
HOIICHHUSI K CBOEMY 3JI0OPOBBIO
U IIPUPOJHOM cpene;

- YMETh IPOBOJUTH PacyeThl MO
XUMHAYECKHM  dopMylIaM |
YPaBHEHHUSIM XUMHYECKUX pe-
aKIUil C HCIob30BaHUEM (u-
3WYECKUX BEIMYHH, XapaKTepH-
3YIOIIMX BEIIECTBA C KOJUYe-
CTBEHHOH CTOPOHBI: MacChl,
o0bemMa (HOpMaJbHBIE YCIIO-
BUSI) Ta30B, KOJIMYECTBA BeIlle-
CTBa; WCIIOJIB30BATH CHCTEM-
HblE XUMHYECKHE 3HAHHS JUIS
NPUHITUSL PEIICHUH B KOH-
KPETHBIX JKU3HCHHBIX CHTYaIlH-
X, CBSI3aHHBIX C BELIECTBAMH H
UX PUMEHCHUEM

OK 02. Hcnomw3oBaTh co-
BpEMEHHBIE CPEJICTBA TTOUCKA,
aHaJM3a W HHTEPIpPETAIluN
uHpopmanuu U HHPOpPMAIIH-
OHHBIC TE€XHOJOTHM IS BHI-
MOJIHEHHS 3a71a4y Tpodeccro-
HaJbHOM JIESATEIHLHOCTH

B o6nactu 1eHHOCTH Hay4YHO-
IO IO3HAHMSL:

- copMHUPOBaHHOCTH MUPO-
BO33PEHUS, COOTBETCTBYIOILIE-
IO COBPEMEHHOMY YPOBHIO
pa3sBUTHs Hayku M oOlue-
CTBEHHON MPAaKTUKH, OCHO-
BaHHOT'O Ha JMAJIOre KyJIbTyp,
CHOCOOCTBYIOHIETO  OCO3Ha-
HUIO CBOETO MecCTa B IIOJIU-
KYJIbTYPHOM MHPE;

- COBEPILIEHCTBOBAHUE A3BIKO-
BOM M YHUTATEIBCKOW KYJIBTY-
pPBI KaK CpeAcTBa B3aUMOJCH-
CTBUSL MEXIY JIIOABMHM M TIO-
3HaHUS MUDA;

- OCO3HAHME LIEHHOCTH Hayd-
HOM JIeATEIILHOCTH, TOTOB-
HOCTb OCYILECTBIISITh IIPOEKT-
HYI0 M HCCIIEI0BATEIbCKYIO
JESATEIbHOCTh MHAUBUAYaJIb-
HO U B TPYIIIIE;

OBnaneHne yHHUBEpCAIbHBIMU
y4eOHBIMU MO3HABATEIbHBIMU
JIEHCTBUSMU:

B) paboTa ¢ uHpopmauei:

- BJIAJICTh HaBBIKAMH IOJIy4e-
HUS MH(GOpMALUU W3 HMCTOY-
HUKOB DPa3HBbIX THUIIOB, CaMoO-
CTOATEIBbHO  OCYIIECTBISATh
IIOMCK, aHaJU3, CUCTEMaTU3a-

- yMeTh TUIAHUPOBAaTh M BBI-
MOJIHATh XUMHUYECKUH JKCIie-
pUMEHT (IIpeBpalleHus] opra-
HUYECKHUX BEIECTB MPHU Harpe-
BaHWH, IOJIy4YCHHE OSTHIICHA H
U3y4eHHE ero CBOMCTB, Kaue-
CTBCHHBIE pEaKIMM Ha ajbJe-
THABI, KpaxMad, YKCYCHYIO
KHUCJIOTY; JIeHaTypaius OelIKoB
IpU HarpeBaHWU, I[BETHBIC pe-
aKuu OEJNKOB; MPOBOJUTH pe-
aKIMM MOHHOrO oOMeHa, ompe-
JIeTSITh Cpelly BOJHBIX PacTBO-
POB, KaueCTBEHHbIC PEAKIIUU HA
cynbdar-, kapOoHaT- M XJO-
pUI-aHHOHBI, HA KaTHOH aMMO-
HUS; pelaTh YKCIEPUMEHTab-
HBbIE 33/71a4d TI0 TeMaM "Merai-
ael" u "Hemeramisl") B cooT-
BETCTBHH C TPAaBUJIAMH TEXHU-
K# 0€30MacHOCTH MpHU oOpariie-
HUM C BEIIECTBAMH W Jiabopa-
TOPHBIM 000pyJI0BaHUEM;
MPEJCTABIATh PE3YIbTATHI XH-
MHYECKOTO DJKCIIEpUMEHTa B
(dbopMe 3amucu ypaBHEHHI CO-
OTBETCTBYIOIIUX pEaKIuil U
(dbopMyIHpOBaTH BBHIBOABI Ha
OCHOBE THX PE3YJIbTaTOB;

- YMETh aHAJIM3UPOBATH XHMHU-
4eCcKyl0 HH(OpMalUio, MOIy-




U0 W WHTEPIPETALNIO WH-
dbopmanuu pa3aMYHBIX BUIOB
1 GhOopM IIpeICTaBICHHS,

- CO3/1aBaTh TEKCTHI B Pa3iINy-
HBIX (opMarax ¢ y4eTOM
Ha3Ha4YeHUs WHPOpMAIUU U
IIEJICBOM  ayJUTOPHH, BbIOH-
pas onTUManbHyl  (opmy
MIPEJICTABICHUS M BHU3yalln3a-
LHn;

- OLICHWBATH JIOCTOBEPHOCTD,
JETUTUMHOCTh HH(OpPMAIIHH,
€€ COOTBETCTBHE ITPABOBBIM U
MOPATbHO-ITHUYECKUM  HOP-
MaM;

- WCIOJh30BaTh CPEIICTBA WH-
(bOpMaIMOHHBIX ¥ KOMMYHH-
KaIlMOHHBIX TCXHOJOTUH B
pelIeHun KOIHMTHBHBIX,
KOMMYHHKATHBHBIX W Opra-
HU3AIlMOHHBIX 3aJa4 C COo-
OJroIcHHEM TpeOOBaHUU dp-
FOHOMMKHM, TEXHUKU Oe30mac-
HOCTH, THTUEHBI, pecypcocOe-
PESKEHUS, TTPABOBBIX M ITHUYC-
CKHX HOpPM, HOpPM HH(pOpMa-
LIMOHHOM 0€301aCHOCTH;

- BIIQJICTh HABBIKAMHU PAaCIIO-
3HABaHWUS W 3aIUTB WHPOP-
MaIluH, UH(POPMALMOHHOM
0e30IaCHOCTH JIMYHOCTH;

YaeMyl U3 Pa3HBIX HCTOYHH-
KOB (CpeICTB MAacCcOBOW HH-
¢dopmanmu, cerb MHTEpHET M
Jpyrue);

- BJIQJICTh OCHOBHBIMH METOJIa-
MH HAy4YHOI'0O IIO3HAHHA BC-
IIECTB ¥ XUMUYECKHUX SIBICHUH

(mabmronenwue, HU3MEepeHue,
9KCIECPUMEHT, MOJICITUPOBa-
HUE);

- YMETh POBOJUTH PacyeThl MO
XUMAYECKUM  dopMynaM |
YPaBHEHUSIM XUMHYECKUX pe-
aKIUil ¢ HCIoJb30BaHUEM (u-
3MYECKUX BEIMYHH, XapaKTepH-
3YIOIIMX BEIIECTBA C KOJUYe-
CTBEHHOH CTOPOHBI: MacChl,
o0beMa (HOpPMaJIbHBIE YCIIO-
BUs) T'a30B, KOJIMYECTBA BeIlle-
CTBa; MHCIIOJb30BaTh CHCTEM-
HbIE XMUMHYECKHE 3HAHUS IS
NPUHATUSL PEIICHUH B KOH-
KPETHBIX KU3HEHHBIX CHTYallU-
X, CBI3aHHBIX C BELIECTBAMH H
UX IPUMEHEHUEM

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

- TOTOBHOCTh K CaMOpa3BH-
THIO, CaMOCTOSTEIBHOCTH H
CaMOOITPENEIIEHHUIO;
-OBJIa/ICHUE HaBBIKAMH Yy4eO-
HO-UCCIIE0BATEIIbCKOM, IIPO-
€KTHOH MW COIMAIbHOM Jes-
TEIBbHOCTH;

OBnazneHne yHHUBEpCAIbHBIMU
KOMMYHUKATUBHBIMU JIei-
CTBHSIMU:

0) COBMeCTHas JIeATeIbHOCTD:
- MOHMMATh U HCIOJb30BaTh
MPEUMYILIECTBA KOMaHIHON U
WHAUBUAYAJIbHON paboThI;

- IPUHUMATh LEIU COBMECT-
HOM JeATEIbHOCTH, OpraHH-
30BBIBaTh U KOOPJAMHUPOBATH
JNEUCTBUA 110 €€ JOCTUKECHHUIO:
COCTaBIISIThL TIJIaH JIEHCTBUM,
pacrpenensaTh pojid C y4eTOM
MHEHUN YYaCTHHUKOB 0OCYX-

- yMeTh IUIAaHUPOBATh M BBI-
HOJHATh XUMHUYECKUH DKcIie-
pUMEHT (IIpeBpalleHus] opra-
HUYECKUX BEILIECTB NP Harpe-
BaHHUM, IOJIy4YEHHE STHIIEHA U
W3y4EHUE €ro CBOMCTB, Kaue-
CTBEHHbIE pEaKkIMM Ha ajbje-
THIBI, Kpaxmall, YKCYCHYIO
KHUCJIOTY; JAEHaTypauus OelKkoB
MIpH HArpeBaHWH, IBETHBHIC pe-
aKiuu OENKOB; MPOBOAUTH pe-
Ak MOHHOTO OOMEHa, orpe-
JIeNSATh Cpelly BOJIHBIX PacTBO-
POB, Ka4eCTBEHHBIE pPEaKIIU Ha
cynbdar-, KapOOHaT- M XJO-
pUI-aHHOHBI, HA KaTHOH aMMO-
HUS; pelaTh KCIEePUMEHTaNb-
HBEIE 3a7a4d 110 TeMaM "Mertain-
ae1" u "Hemeramnsl") B cooT-
BETCTBHH C TPAaBUJIAMU TEXHH-
K# 0€30MacHOCTH MpHU oOpariie-




JlaTh pPe3ynbTaTbl COBMECTHON
paboThI;

- KOOPJIMHHUPOBATH U BBIIOJ-
HATH paboOTy B YCJOBHUSX pe-
QJIBHOTO, BUPTYAJIbHOIO MU
KOMOMHHMPOBAHHOI'O B3aUMO-
JIEHCTBHS,

- OCYIIECTBISTh MO3UTHBHOE
CTpaTEru4ecKoe IMOBEICHUE B
Pa3NIUYHBIX CHUTYyalUsX, IPO-
ABIISITh TBOPYECTBO M BOOO-
pakeHue, OBITh HMHUIUATHB-
HBIM

OBnazneHne yHHUBEpPCAIbHBIMU
PEryJasSTUBHBIMH JEHCTBUAMMU:
I) OpUHATHE ce0s U APYTrux
JIIOLIEN:

- IPUHUMATh MOTHUBHI U apTy-
MEHTBI JApPYTUX JIOJCH Tpu
aHalu3e pe3yJabTaToB  Jies-
TEJIBHOCTH;

- TpuU3HaBaTb CBOE IpPaBO HU
IIpaBO Jpyrux JIIOAEH Ha
OIIINOKH;

- pa3BHWBaTh CIIOCOOHOCTH TIO-
HUMAaTh MHUp C HO3ULUHU JpY-
TOr0 YeJIOBEKa,;

HHUM C BEIIECTBAMH W Jiabopa-
TOPHBIM 000pyI0BaHUEM;
IPEACTaBIATh PE3yNbTaThl XU-
MUYECKOTO0 JKCHEPUMEHTa B
¢dopme 3anmcu ypaBHEHUIl co-
OTBETCTBYIOLIUX pEaKUUud U
(GopMyIMpoBaTh BBIBOJIBI Ha
OCHOBE 3THX PE3YyJIbTaTOB

OK 07. CogeiictBoBath coxpa-
HEHUIO OKpY’Kalolled cpenpl,
pecypcocOepexeHnto, — MmpuMe-
HATh 3HAaHUA OO0 W3MCHECHUU
KJIUMaTa, TPUHIMIBI OepexkIIn-
BOTO TIPOU3BOJCTBA, YPPEKTUB-
HO JIeHICTBOBAaTh B 4pe3BbIYAM-
HBIX CUTYyalHMsIX

B o0nactu »skonoruueckoro
BOCITUTAHMSL:

- c(OpMHPOBAHHOCTH IKOJIO-
TMYECKON KYJIbTYpbI, IIOHH-
MaHHUE BIIMSHUSA COLUAIBHO-
HDKOHOMHYECKUX  IPOLIECCOB
Ha COCTOSIHHE IPUPOJHON H
COLIMAJIHOW CpEelbl, OCO3Ha-
HUE TJI00aJbHOIO Xapakrepa
AKOJIOTMYECKUX MPOOiIeM;

- IJIJAHUPOBAHUE U OCYILECTB-
JICHUE JIEUCTBUN B OKPYXKaro-
LIEN cpelie Ha OCHOBE 3HAHUSA
1eJIel yCTOMYMBOTO Pa3BUTHS
4eJI0BEYECTBA;
AaKTUBHOE HENpUsATHE
CTBUHM, MPUHOCSIIUX
OKpYXaroIlei cpese;

- yYMEHHME MPOrHO3UPOBATh
HEOJaronpusTHBIE JKOJIOTH-
YeCKHE TOCIEICTBUS Ipen-
MMPUHAMAEMBIX e CTBUM,
IIpeI0TBpallaTh UX;

- pacmMpeHue OIbITa Jes-
TEIBHOCTH  3KOJOTMYECKOU

nen-
Bpea

- chopMupoBaTh NpEACTaBIIE-
HUSA: O XUMHUYECKOW COCTaBIISA-
IO  €CTECTBEHHOHAyYHOH
KapTHUHBI MHMpA, POJIU XUMHH B
ITO3HAHWM SIBJICHUM IIPUPOJIBI, B
(OpMHUPOBAaHUN MBIIIJIEHUS |
KYJIbTYpbl JJUYHOCTH, €€ (yHK-
LUOHAJIbHOW T'PaMOTHOCTH, He-
00X0AMMOM  JUIsI  peleHHs
MPaKTUYECKUX 3a/1ad U 3KOJIO-
TMYECKH OOOCHOBAaHHOIO OT-
HOILIEHUSI K CBOEMY 3/I0POBBIO
U IIPUPOJHOM cpene;

- yMeTh coOI0JaTh IpaBuUiia
9KOJIOTUYECKHU I11eJ1eco00pa3Ho-
ro MOBEJEHUS B OBITY U TPYJIO-
BOM JEATEIBHOCTU B LIEISAX CO-
XpaHCHUA CBOCTO 3J0POBBA H
OKpY’Karollled IIPUPOJHON cpe-
JBbI; YUUTEIBATDH OITaCHOCTH
BO3JICMCTBUS Ha >KMBBIE Opra-
HU3MBI OIMPEACIICHHBIX BC-
LIECTB, ITOHUMAsl CMBICI IIOKa-
3aTeNsl MPEeNeTbHOW JTONMYCTH-
MO KOHIIEHTpalUH




HaIpaBJICHHOCTH;

- OBJIaJICHUE HABBIKAMH Yy4eO0-
HO-HCCIICIOBATEIBCKON, TPO-
eKTHOM M COIMaJIbHON Jes-

TEIILHOCTH;

[IK1.3 Oo6ecneunBath 0€3- | - yMEHHE OINPENLIATh KOH- | - CHOPMHUPOBATH TMPEICTABIIC-

OMACHOCTh  JIBMDKCHHS I10- | CTPYKTHBHBIE  OCOOCHHOCTH | HUS: O CBOWCTBAaX METAJLIOB,

JIBH)KHOTO COCTaBa Y3JI0B M JIeTaJIei TMOABMKHOTO | CIUIaBaX, BHIAX KOPPO3WH, 00-
COCTaBa; JacTH TPUMEHCHUS HeMeTal-

- TIOHUMaHHUE CUCTEMbI TEXHU- | JIMYECKUX M KOMIIO3UIIMOHHBIX
YEeCKOro OOCTYKMBAaHHUSI M pe- | MaTepUajaoB, BHUJAX U CBOMi-
MOHTA MOJIBUKHOT'O COCTaBa CTBax TOIUIMBA, CMa304YHBIX U
3alllMTHBIX MaTepuaiax, CBOM-
CTBax HEOPraHMYECKUX U Opra-
HUYECKHX COEJIMHEHUH, Map-
KHUPOBKE M TIEPEBO3KE T'PY30B
0 JKEJIE3HOU Jopore.

B pesynpTaTe OCBOEGHHS MpOrpaMMbl y4eOHOW AUCHMILTUHBI Peaau3yeTcsl Mporpamma
BOCITUTAHUsI, HaIlpaBJieHHasl Ha (HOPMUPOBAHUE CICTYIONINX JIUYHOCTHBIX pe3yabTaToB (JIP):

JIP 2 IIposiBAsitoluii aKTUBHYIO TPaXXJIAHCKYIO MO3UIHUI0, TEMOHCTPUPYIOLIUN MPUBEP-
J)KEHHOCTh NPUHUMIIAM YE€CTHOCTH, MOPSAOYHOCTH, OTKPBITOCTH, SKOHOMHYECKH AKTHUBHBIA M
YYaCTBYIOIIUI B CTYAEHYECKOM U TEPPUTOPUATBHOM CaMOYIIPaBIEHUHU, B TOM UKCJIE HA YCIOBU-
X JTOOPOBOJILYECTBA, NMPOAYKTUBHO B3aWMOJCUCTBYIONIMN M yYACTBYIOIIMHA B ACSITEIHLHOCTU
OOIIECTBEHHBIX OpPraHU3alui.

JIP 4 IlposiBastomuii 1 JEMOHCTPUPYIOIINI YBaXXKCHHUE K JIIOJSM TPYJa, OCO3HAIOUIUI
[EHHOCTh COOCTBEHHOTO Tpyaa. Ctpemsiuiics K GOPMUPOBAHUIO B CETEBOU CpeJie TMUYHOCTHO U
po(hecCHOHABHOTO KOHCTPYKTUBHOTO «IIM(PPOBOTO CIEAAN.

JIP 16 IIpuoGperenne o0yJarommMucs COMaIbHO 3HAYUMbIX 3HAHUI O TIpaBHUIaX Beje-
HUS SKOJIOTUYECKOT0 00pa3a )KM3HU 0 HOPMaxX M TPATUIIUAX TPYIAOBOM EATEIHHOCTH YeJI0OBEKa O
HOpMax M TPaTUIUSAX MOBEICHHS YelOBEKa B MHOTOHAIIMOHAIBHOM, MHOTOKYJIBTYPHOM OOIIIe-
CTBE.

JIP 23 TlonyuyeHue oOy4aromMMHCS BO3MOXHOCTH CaMOPACKPBITHS U camMopeanu3aius
JIMYHOCTH.

JIP 30 OcymiecTBusSIFONIMIA MOUCK W HCIONb30BaHHEe HMH(POpPMAIUU, HEOOXOAMMOMN IS
3¢ (PEKTUBHOTO BBHIOTHEHUS PA3IHMYHbBIX 33724, TPOPECCHOHATIBHOTO U TUYHOCTHOTO Pa3BUTHSL.
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2 CTPYKTYPA U COAEP/KAHUE YYEBHOI'O ITPEIMETA

2.1 O6beM yueOHOTo0 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 arrecTanuu: 1updepeHINPOBAHHBIN 3a4€T 2 cemecTp,
npyrue popmbl arTectanuu — 1 cemectp
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2.2 TemaTH4ecKuii IJIaH U cOoJlepPKaHUe Y4eOHOI 0 MpeaMeTa

dopmMupyembie
HaumeHoBaHue KOMIIeTeHIIHH
Conep:kanue y4eOHOT0 MaTepHuaJia, NpaKkTU4ecKue v JadopaTopHble 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 CTPOEHHUS 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 1 DnexTpoHHas KOH(pUrypamus aroma. Kmaccudukanuss XHUMHYECKHX 3JIEMEHTOB (s-, p-, d- OK 07, TTIK 1.3,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 €€ 00pa30BaHUs
IMpakTnyeckoe 3ansitue Ne 1. OK 01, OK 02, OK 04,
Penienue 3amanuii Ha MCMOJIB30BaHUE XMMHUYECKOW CHMBOJIMKM W Ha3BaHWW COCAMHEHUH IO OK 07, TIK 1.3,JIP 2,
HOMEHKJIATYpE MEKIYHAPOIHOTO COK03a TECOPETHUYCCKON U MPUKIIATHON XUMHH U TPUBHATBHBIX JIP 4, JIP 16, JIP 23, JIP
Ha3BaHUH JUI COCTABICHUS XMMHUYCCKHX (POPMYJI JBYXAaTOMHBIX COEJIMHEHHH (OKCHUIOB, CYIIb- 5 30
GbuUI0B, THAPHIOB U T.I1.) M APYTHUX HEOPTaHHUYECKUX COCTUHEHUHN OT/IEIBHBIX KIaCCOB.
[IpakTHyeckue 3aJaHus HA YCTAHOBJICHUE CBSI3U MEXIY CTPOSHHEM aTOMOB XMMHUYECKHX 3Jie-
MEHTOB M MMEPHOJANYCCKUM U3MEHCHHEM CBOMCTB XHMHUYECKUX JJIEMEHTOB M UX COCTUHECHUN B
COOTBETCTBHH C TIOJIOXKEHUEM [leproarnuecKol CHCTEMBI.
Tema 1.2. Conep:xanue yueOHOro MaTepuaJa 4
Iepuonnueckuii  [IpakTuyeckoe 3ansitue Ne 2. OK 01, OK 02, OK 04,
3aKoH U Tabmuua | [lepuoamyeckas cucreMa XxuMudeckux snemMenToB J[. M. Menneneesa. ®usudeckuii cmbica Ile- OK 07, TIK 1.3,JIP 2,
H.N. Menneneesa |puoguueckoro 3akona J[.M. MeneneeBa. 3aKOHOMEPHOCTH M3MEHEHUS CBOMCTB XMMHYECKHX JIP 4, JIP 16, JIP 23, JIP
AJIEMEHTOB, 00Pa3yeMbIX MMM MPOCTBHIX M CIIOKHBIX BEIIECTB B COOTBETCTBUHU C IMOJOKCHHEM 4

XUMHUYECKOro 3emeHnTa B [lepuoguueckoit cucteMe. MUpoBO33peHUECKOE U HAYYHOE 3HAUEHUE
[Tepuonmnueckoro 3akona JI.M. MenzaeneeBa. [Ipornossr [[.M1. MenneneeBa. OTKphITHE HOBBIX
XUMHUYECKUX IJIEMEHTOB.
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Pemenue mpakTUKO-OPUEHTUPOBAHHBIX TEOPETHUECCKUX 3aJaHUI HA XapaKTEPU3AUI0 XUMHUYE-
CKUX 3JIEMEHTOB «MeTaindecKkue / HEMETANIMYECKHEe CBONCTBA, SJICKTPOOTPUIATEIIEHOCTD
XUMHUYECKHUX DJIEMEHTOB B COOTBETCTBHUH C HUX DJICKTPOHHBIM CTPOSHHEM M TOJIOKEHUEM B TIe-
pUOIMYECKON cucTeMe XuMuieckux anemeHToB .M. Menneneesay

Paznen 2. Xumndeckue peaknuu 10

Tema 2.1. Tunier | Coaep:xkanue y4eGHOr0 MaTepuasa 6

XUMHYCCKHX pe- | Teopernueckoe odyuenune

aKIUi Knaccudukanus 1 THIIBI XUMUYECKUX PEAKIMi C y4acTHEeM HeopraHuueckux Bemiects. Co- OK 01, OK 02, OK 04,
CTaBJICHHE YpaBHEHUHN peakLuil COeIMHEHMS], PA3JIOKEHUS, 3aMelLieHHs], OOMEHa, B T.4. peakLui OK 07, 1K 1.3,JIP 2,
ropCHus, OKUCIICHUA-BOCCTAHOBJICHUA. JIP 4, JIP 16, JIP 23’ JIP
YpaBHEHUs OKUCIIEHUS-BOCCTaHOBIEHUS. CTeneHb oKkucieHus. OKUCIUTENb U BOCCTAHOBUTEIIb. 2 30
CocraBiieHre U ypaBHUBAaHUE OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKII METO/IOM 3JIEK-
TpoHHOr0 6ananca. OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIIMH B IPUPOAE, TPOU3BOJICTBEH-
HBIX IIpolEccax U )KU3HEIEATEIbHOCTH OPTaHU3MOB
IIpakTnyeckoe 3ansiTue Ne 3. OK 01, OK 02, OK 04,
KoymyecTBeHHBIE OTHOLIECHHS! B XUMUHU. OchOBHLIe KOJINYECTBEHHbBIEC 3aKOHBI B XUMHUH M pac- OK 07, IIK 1.3,JIP 2,
YeThl 110 YPABHEHMSIM XMMUYECKUX peakuuid. Moip Kak €IMHUIA KOJIMYECTBA BellleCTBa. Mo- 4 JIP 4, JIP 16, JIP 23, JIP
JsipHasi Macca. 3aKOHbl COXPAHEHUs Macchl M 3HEpruu. 3akoH ABorajgpo. MounspHblil 00beM 30
ra3zoB. OTHOCUTENBHAS TUNIOTHOCTh ra30B. PacyeTsl 0 ypaBHEHMSIM XMMHUYECKUX PEAKIUM C UC-
10JIb30BAHUEM Macchl, 00beMa (HOpMaJbHbIE YCIOBHS) ra30B, KOJMYECTBA BEIIECTBA

Tema 2.2. Dnex- Coaepixanue yueOHOIro MaTepuasa 4

TPOJTUTHYECKAS Teopernueckoe odyuenue

VCCOLMALUs U .

A le 1 Teopus anekTposnTHdeckor auccounanuu. MoHbBI. DNEKTpONNTHI, HEINEKTPOIUTHI. Peaknun OK 01, OK 02, OK 04,

MOHHBIH OOMEH | ;ommoro obMena. COCTABIEHNE peakiuii HOHHOTO OGMEHa TMyTEM COCTABIEHHS X MONHBIX ) OK 07, IIK 1.3,JIP 2,
COKpAIIICHHBIX MOHHBIX ypaBHEHUH. KUCIOTHO-OCHOBHBIE PEaKIMK. 3aJaHUS HA COCTaBJICHHE JIP 4, JIP 16, JIP 23, JIP
WOHHBIX peaKIHil 30
JlaGoparopHoe 3ansiTue Ne 1. OK 01, OK 02, OK 04,
JlaboparopHas paboTa “THUNB XUMHUYECKUX PEeaKIIHii’. OK 07, IK 1.3,JIP 2,
Hccnenoanue Tumnos (1o COCTaBY M KOIIMECTBY HCXOMIHBIX M 00pa3yromuXcs BEIIECTB) U MpHU- 2 JIP 4, JIP 16, JIP 23, JIP
3HAaKOB XMMHUYECKUX peakiuil. [IpoBenenue peaxiuii HOHHOTO OOMEHa, ONpeAeTIeHUE CPEeabl 30
BOJHBIX PACTBOPOB. 3a/1aHMsI HA COCTABJICHNE MOHHBIX peaKIui

Pazpgen 3. CTpoeHue U CBOIiCTBA HEOPTAHUYECKHX BellleCTB 14




Tema 3.1. Knac-
cuduKamnms, Ho-
MEHKJIaTypa u
CTpOCHHE Heopra-
HUYECKHX BEIIECTB

Conep:xanue yueOHOro MaTepuaJia

TeopeaneCKoe oﬁyqe}me

[Ipenmer Heopranmueckoil xumuu. Knaccudukanus neopranmyeckux BemecTB. [Ipocteie u
clIo’)kHBIe BenlecTBa. OCHOBHBIE KJIACCHI CIOXHBIX BELIECTB (OKCUABI, TUAPOKCHIbI, KHCIOTHI,
conu). B3anMocBs3b HEOPraHMYECKUX BELIECTB. ArperatHble cOCTOsIHUS BeulectBa. Kpucrain-
JMYecKue 1 aMop(HBbIe BellecTBa. TUIIbI KPUCTANIMYECKUX PEIIETOK (aTOMHAasi, MOJIEKYJIIpHAs,
MOHHAs1, METAJNTNYecKas). 3aBUCUIMOCTh (PU3UUECKUX CBOMCTB BEILECTBA OT TUIA KPUCTAJLIHYE-
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, IIK 1.3,JIP 2,
JIP 4, JIP 16, JIP 23, JIP
30

IIpakTuyeckoe 3anaTue Ne 4.

HomeHnkiiatypa HeEOpraHMYeCKMX BEIIECTB: HA3BAHHME BEILECTBA MCXOJS U3 UX XUMHUYECKOH
(bOpMyIIBI WM COCTABICHHE XUMUYECKOW (hOPMYITBI UCXO/AS M3 HA3BaHUS BEIIECTBA MO MEKIY-
HapoaHoii (MFOITAK) nnu TpuBHaibHON HOMEHKIIATYpE.

Pemrenne mpakTU4eckux 3alaHUM MO KIacCU(PHUKAIMHA, HOMEHKIATYPE U XUMUYECKHM (HopMy-
JlaM HEOPTaHMYECKUX BELIECTB PAa3IMYHBIX KJIAcCOB (yrapHbI ras, yrJIeKUCHbIN ra3, aMMHUak,
raiieHasi MU3BeCThb, HErallleHasi M3BECThb, IUThEBAs COJa U JIPYTuX): Ha3blBaTb U COCTAaBIIATH
(bopMysIbl XUMUYECKUX BEIIECTB, ONPEAENATh PUHAIEKHOCTb 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, IIK 1.3,JIP 2,
JIP 4, JIP 16, JIP 23, JIP
30

Tema 3.2. dusuko-
XUMHYECKHE CBOII-
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 MCTAJIOB U HEMCTAJJIOB B NPHUPOAC U KHU3HCACATCIBbHOCTH YCJIIOBEKA M OPraHU3MOB.
KOppOSI/ISI MCTAJIJIOB: BUABI KOPPO3UH, CIIOCOOBI 3al0UThI MCTAJUIOB OT KOPpPO3HUUn

OK 01, OK 02, OK 04,
OK 07, TIK 1.3,JIP 2,
JIP 4, JIP 16, JIP 23, JIP
30

Hemerannpl. O6ume gu3nyeckue U XUMUYECKHE CBOWCTBA HEMETAIOB. THUIIMYHBIE CBOWCTBA
HemetaiioB |V— VII rpynn. Knaccudukanus u HoMeHkIaTypa coequHeHuil HemeTaios. Kpy-
TOBOPOTHI OMOT'€HHBIX 3JIEMEHTOB B IIPUPO/IE

OK 01, OK 02, OK 04,
OK 07, TTK 1.3,JIP 2,
JIP 4, JIP 16, JIP 23, JIP
30

XUMHUUYeCKHe CBOMCTBA OCHOBHBIX KJIACCOB HEOPTraHNUYCCKUX BCIICCTB (OKCI/II[OB, TUAPOKCUIOB,
KHCJIOT, cojieil u ,Z[p) 3aKOHOMCpHOCTI/I B U3MEHEHUHU CBOMCTB IMPOCTBIX BCIICCTB, BOAOPOAHBIX

OK 01, OK 02, OK 04,
OK 01, OK 02, OK 04,




COGHHHGHHﬁ, BBICIIHUX OKCHAOB U THAPOKCHUAOB

OK 07, IIK 1.3,JIP 2,
JIP 4, JIP 16, JIP 23, JIP
30

IIpakTuyeckoe 3ansaTue Ne S.

CocraBneHue ypaBHEHUH XMMHUYECKUX PEaKLUil ¢ y4aCTHMEM HPOCTHIX U CIIOKHBIX HEOpraHH-
YEeCKHX BEIECTB: METAJJIOB M HEMETAJUIOB; OKCHUJOB METAJUIOB, HEMETAJUIOB M aM(pOTEPHBIX
3JIEMEHTOB; HEOPraHUYECKUX KUCIIOT, OCHOBAaHUH M aM(pOTEPHBIX T'MIAPOKCUIOB; HEOpraHUYe-

OK 01, OK 02, OK 04,
OK 07, IIK 1.3,JIP 2,
JIP 4, JIP 16, JIP 23, JIP

CKHX COJIEH, XapaKTEPU3YIOLIUX UX CBOMCTBA. 2 30
Pemennie npakTUKO-OpUEHTUPOBAHHBIX TEOPETUUECKUX 3aJaHUI Ha CBOMCTBA, COCTAB, MOTyYe-
Hue 1 0e3011acHOE UCII0JIb30BaHUE BAXKHEUIINX HEOPraHUYECKUX BEILECTB B OBITY M IIPAKTHYe-
CKOI1 JIeTeIbHOCTH YeJIOBEeKa
Tema 3.3. Unen- | Coaep:xanue yueGHOro MmaTepuaJia 2
Ti(duKanus Heop- |JlabopaTtopHoe 3anaTHe Ne 2. OK 01, OK 02, OK 04,
raHUYECKUX Be- JlaboparopHast pabota «neHTndukamnys HeOPraHMISCKUX BEIICCTBY. OK 07, JIP 2, JIP 4, JIP
IIIeCTB Pemenne skcriepuMeHTANBHBIX 3324 0 XUMUYECKUM CBOMCTBAM METAIJIOB U HEMETAIIIOB, IO 16, JIP 23, JIP 30
pacrno3HaBaHUIO U MOJIYYEHUIO COEIMHEHNN METAJUIOB U HEMETAJLIOB. 2
WnenTudukaiys HeOpraHM4eCcKruX BELIECTB C UCMOIb30BaHUEM MX (U3UKO-XUMHUECKUX
CBOMCTB, XapaKTEPHBIX KAYECTBEHHBIX peakiuii. KauecTBeHHBIE peakinu Ha cyib(ar-, Kapoo-
HaT- ¥ XJIOPU-aHUOHBI, HA KATHOH aMMOHUS
2 cemectp (40=20 yacoB JK + 6 yacos Ji0 + 14 yacoB n3)
Pazneua 4. CrpoeHne 1 CBOICTBA OPraHUYeCKHUX BeleCTB 24
Tema 4.1. Knac- Coaepixanue yueOHOIro MaTepuasa 4
cudukanys, CTpo- | TeopeTndeckoe o0y4eHune
CHUC M HOMCHKJIA- |[[osBJIEHNE U pa3BUTHE OPraHUYECKON XUMHH Kak HaykH. [Ipegmer opranndeckoit xumun. Me- OK 01, OK 02, OK 04,
Typa opraHuye- CTO M 3HaYCHHE OPraHMYECKON XUMHUHU B CUCTEME €CTECTBEHHBIX HAYK. OK 07, IIK 1.3,JIP 2,
CKHX BEIECTB XUMHUYECKOE CTPOCHHE KaK MOPSIOK COSAMHEHHs] aTOMOB B MOJIEKYJIE COTJIACHO UX BaJICHTHO- JIP 4, JIP 16, JIP 23, JIP
cTi. OCHOBHBIE MOJIOKEHUS TEOPUH XMMHUYECKOTO CTPOCHUS OPraHMYECKUX COeAUHEHUH A.M. 30
BbytnepoBa. YriepoaHblii CKeNeT OPraHuYecKO MOJIEKYJbl. 3aBUCUMOCTh CBOMCTB BEILIECTB OT 2

XUMHUYECKOTO CTPOEHUS MOJIEKYJI. MI30Mepus U M30MepHI.

[Tonsite o ¢yHkuoHanbHOU rpynne. Paauxan. IlpuHuunel kinaccudukanuy OpraHUYECKUX
coequHEeHN. MexTyHapo1Has HOMEHKJIaTypa U MPUHIUIIBI HOMEHKJIATypbl OPTAaHUYECKUX CO-
equHeHui. [ToHsTHE 00 a30TCOAEPIKANIUX COCTUHEHUSIX, OMOJOTUYECKH aKTUBHBIX BEIIECTBAX




(yrmeBonax, xupax, OeJIKax M JIp.), BBICOKOMOJICKYJISIPHBIX COSIMHEHUSIX (MOHOMED, MOJIHMED,
CTPYKTYpPHOE 3BEHO)

IIpakTnyeckoe 3ansitue Ne 6.

HOMeHKﬂaTypa OpPraHu4YC€CKux COCIII/IHGHI/Iﬁ OTACJIBHBIX KJIACCOB (HaCBIIJ_IeHHBIe, HCHACBIIICH-
HbIE M apOMaTHYECKHUE YIJIEBOAOPOJbI, CIUPTHI, (DEHOJIbI, allbJETU/Ibl, KETOHBI, KapOOHOBHIE
KUCHOTHL U JAp.) COCTaBIeHHE MOTHBIX M COKPAIIEHHBIX CTPYKTYPHBIX (POPMYI OpraHUYECKHX

OK 01, OK 02, OK 04,
OK 07, IIK 1.3,JIP 2,
JIP 4, JIP 16, JIP 23, JIP

Tema 4.2. CBoii-
CTBa OpraHuye-
CKHUX COEIUHEHUN

BELIECTB OT/EIbHBIX KIJIACCOB, MCIOJB3Ysl UX HA3BaHHS MO CUCTEMATHUYECKON M TPUBUAIBHOMN 2 30
HOMEHKJIaType (3TUJICH, aleTHJICH, TIIMLIEpUH, (heHom, GopMalbaerul, YKCyCcHast KUCIIOTa, TIIH-

uuH). Pacu€rel mpocreiimeil popmysbl OpraHMuecKoil MONEKYJIIbl, UICXOMAS U3 SJIEMEHTHOTO CO-

craBa (B %)

Conep:xanue yueOHOro MaTepuaJia 12

Teoperuueckoe o0yueHue

DU3HKO-XMMHUYECKHE CBOMCTBA OPraHUYCCKUX COSAMHEHUN OTIEIBHBIX KIacCOB (OCOOEHHOCTH OK 01, OK 02, OK 04,
KJaccu()UKAMU U HOMEHKJIATYpbl BHYTPH KJlacca; TOMOJOTHUYECKUH psi U oOmas Gopmya; OK 07, IIK 1.3,JIP 2,
nzoMepusi; U3nUYecKre CBOMCTBA; XMMUUYECKHUE CBOMCTBA; CIIOCOOBI MOTYUEHHUS): JIP 4, JIP 16, JIP 23, JIP
— IpenebHbIE YTIEBOAOPOAbI (AIKaHbl U LIMKJIOAIKaHbl). |'OpeHrne MeTaHa Kak OJIMH U3 OCHOB- 2 30

HBIX MCTOYHUKOB TEIUIa B MPOMBIIUIEHHOCTH U ObITY. CBOWCTBA NMPUPOIHBIX YIIEBOJOPOJIOB,

HAax0’KJIEHHUE B MPUPOJIC U TPUMEHEHHUE AIKAHOB;

— HenpeJeNbHble (aIKEHbl, AIKUHBI U aJIKaJMEHbl) U apOMaTHYECKHE YrieBoa0poAbl. ['opeHue

aleTUJIeHa KaK HICTOYHUK BBICOKOTEMIIEPATYPHOTO TIJIaMEHU JJI1 CBAPKHU M PE3KU METAJUIOB

— KHUCJIOPOJICOJIEpKAIllMe COeAMHEHUsS (CUpPThl U (PEeHOJIbl, KapOOHOBBIE KHCIOTHI U 3(UPHI, OK 01, OK 02, OK 04,
albJIErU/Ibl U KETOHBI, JKUPBI, YriieBobl). [IpakTnyeckoe mpUMEHEHNEe YTUIICHTJIMKOIIS, TIInLe- 2 OK 07, IIK 1.3,JIP 2,
puHa, ¢eHona. [Ipumenenue dopmanpaeruaa, aneranbleruja, yKCyCHOH KHUCIOTH. Mbuia Kak JIP 4, JIP 16, JIP 23, JIP
COJIW BBICIITMX KApOOHOBBIX KUCJIOT. MOIOIITME CBOMCTBA MbLIa 30

— a30TcoJepiKalie COeIUHEHUs (aMUHBI U aMHHOKHUCIOTHI, Oenku). BricokoMonekynspHbie OK 01, OK 02, OK 04,
COEMHEHMS (CUHTETUYEeCKUE U OMOJOrnYecKu-akTUBHBIE). MOHOMED, MOIUMeEp, CTPYKTYpHOE 5 OK 07, IIK 1.3,JIP 2,
3BeHO. [lonuMepursanus 3TuiIeHa KaKk OCHOBHOE HAIIPABJIEHUE €0 UCIIOJIb30BaHU. JIP 4, JIP 16, JIP 23, JIP
['eHeTHUeCcKas CBSI3b MY KJIACCAMH OPTaHUYECKHUX COeTMHEHHN 30
IIpakTuyeckoe 3ansaTue Ne 7. OK 01, OK 02, OK 04,
CBoiicTBa OpraHMYECKUX COEAMHEHUN OTIENbHBIX KJIACCOB (TpUBHAIbHAA U MEXIyHApOIHAs OK 07, IIK 1.3,JIP 2,
HOMEHKJIaTypa, XUMUYECKHUE CBOMCTBA, CIIOCOOBI TIONyUYeHUs): MpeAeNbHbIe (AIKaHbl U IIHKJIO- 2 JIP 4, JIP 16, JIP 23, JIP

aJIKaHbl), HEMpeAeabHble (JIKEeHbl, aIKUHBI M alKaJueHbl) U1 apOMaTUYECKUE YTIEBOJOPOJIbI,
cIUpTHl U (PeHOJBI, KapOOHOBBIE KUCIOTHI U A(UPHI, adbJETHbl U KETOHbI, AMUHBl U aMHUHO-

30




KHCJIOTBI, BBICOKOMOJICKYJIAPHBIC COCINHCHU . 3a,Z[aHI/IH Ha COCTaBJICHUC ypaBHCHI/Iﬁ XHUMHNYC-
CKHX peaKum”I C Y4aCTUCM OPraHNYCCKHUX BCHICCTB HA OCHOBAHWH UX COCTaBa U CTPOCHUA

IIpakTnyeckoe 3ansitue Ne 8.

CocraBneHue cxeMm peakuuii (B TOM 4YHCIE M0 NPEIJIOKEHHBIM IEMOoYKaM IIpeBpalile-
HUI),XapaKTepU3YIOIINX XUMUYECKHE CBOMCTBA OPraHUYECKUX COCAMHEHMH OTAENbHBIX Kilac-
COB, CIOCOOBI MX TOJYYEHUS] M HA3BAaHUE OPraHUYECKUX COCAMHEHUN IO TPUBUAIBHOU WM
MEXIYHAPOAHOU CUCTEMATUYECKOW HOMEHKIIATYpE.

Pemienne npakTUKO-OpUEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHW HAa CBOMCTBA OPraHUYECKHX
COEJIMHEHUI OTJEIbHBIX KJIACCOB

OK 01, OK 02, OK 04,
OK 07, IIK 1.3,JIP 2,
JIP 4, JIP 16, JIP 23, JIP
30

JlabopaTopHoe 3ansiTue Ne 3.

JlaboparopHas padota “IIpeBpaiieHuss opraHMuecKUX BellecTB Mpu HarpeBanuu'. [lomydyenue
STUJIEHA U U3Y4YEHUE €T0 CBOMCTB. MoaenpoBaHre MOJIEKYJI U XMMUYECKUX MIPEBpAIICHUN Ha
MpUMepe dTaHa, STUIICHA, alleTUJICHA U JIp.

OK 01, OK 02, OK 04,
OK 07, IIK 1.3,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-
HW3BOJICTBCHHOM
JIeITEIIbHOCTH Ye-
JIOBEKa

Conep:xanue yueOHOro MaTepuaJa

Teoperuueckoe o0yueHue

buooprannueckue coequnenus. [Ipumenenue u 6uonorndeckas poisib yriaeBoaos. OKucieHue
YIJIEBOIOB — MCTOYHHUK SHEPTHM JKMBBIX OpraHu3mMoB. OOjacTé NMpUMEHEHUs aMUHOKUCIIOT.
[IpeBparienus 6e1koB nuIM B opranuzMe. buonornueckue ¢pynknuu 6enkoB. buonornueckue
¢GbyHKIMU XUpOB. Pojb opraHnyeckoit XUMHUM B pellIeHUH Ipo0JIeM MUILEBOM 6e301MacHOCTH

OK 01, OK 02, OK 04,
OK 07, IIK 1.3,JIP 2,
JIP 4, JIP 16, JIP 23, JIP
30

Poinb oprannyeckoit XMMUHU B peIEHUN MPoOIeM 3HepreTuyeckon 0€30MacHOCTH, B Pa3BUTHU
MEIUIMHBI, CO3JaHUM HOBBIX MAaTE€pPHAJIOB, HOBBIX HCTOYHMKOB SHEPruM (albTepHATHBHBIC
MCTOYHUKHU 3Heprun). OnacHOCTh BO3/ICHCTBUS Ha JKUBbIE OPraHU3Mbl OPraHMYECKUX BEIIECTB
OTJENbHBIX KJIACCOB (YIJEBOJIOPOAbI, CIUPTHI, (EHOJBI, XJIOPOPTraHUUYECKHE IPOU3BOJHBIE,
aJIBJIETU/IBI U JIP.), CMBICI IOKA3aTesl MPeJIeIbHO JOMYCTUMON KOHIIEHTPAIH

OK 01, OK 02, OK 04,
OK 07, TIK 1.3,JIP 2,
JIP 4, JIP 16, JIP 23, JIP
30

JlabopaTopHoe 3ansiTue Ne 4.

JlabopaTopHas pabota: “UneHtudukanuss OpraHUIECKUX COCTWHEHUU OTACIBHBIX KJIACCOB’
WNnentudukaius opraHMYECKUX COCTUHEHHH OTAENBHBIX KIACCOB (Ha MpHMEpe albJErHJIOB,
KpaxMaja, YKCYCHOM KHCJIOTBHI, O€IKOB M T.Ml.) C HCIOJIb30BaHWEM HX (DU3UKO-XUMHUUYECKHX
CBOWCTB M XapaKTepPHBIX KAUYECTBEHHBIX peakiuil. JleHaryparus Oenka rpu HarpeBaHuu. L[Bet-
HBIC peaKIu O0eIKoB. BO3HHKHOBEHNE aHATTMTHYECKOTO CUTHAJIA C TOYKU 3PEHUS XUMUYECKHX
MIPOLIECCOB MPU MPOTEKAHUH KA4eCTBEHHOW peaKlny, MO3BOJISIOIIEH UASHTHPHUIIMPOBATH TIPE/I-
JIO)KCHHBIE OPraHUYECKHE BEIIECTBA

OK 01, OK 02, OK 04,
OK 07, TTK 1.3,JIP 2,
JIP 4, JIP 16, JIP 23, JIP
30




Pa3pgea 5.

KunHeTnyeckue U TepMOAMHAMUYECKHE 3AKOHOMEPHOCTH NMPOTEKAHUS XUMHYECKHX peak-
1107071

CxopocTh XumMuye-
CKHUX pEaKLIHi.
XUMHUYECKOE paB-
HOBECHE

Conep:xanue yueOHOro MaTepuaJia

TeopeaneCKoe oﬁyqe}me

CKOpOCTh peakiMi, €€ 3aBHCHMOCTh OT PA3JIMYHBIX (PaKTOPOB: MPHUPOIBI PEArHpYIOLINX Be-
LIECTB, KOHUEHTPALMU PEarupyrolluX BEILIECTB, TEMIIEPATYphl U IUIOIIAAU PEAKLUOHHOM II0-
BepxHOCTH. TemmoBbie 3(h(HEeKThl XUMUYECKUX peakiuii. DK30- U SHAOTEPMHUUECKUE, PEAKIIHH.

OO6patuMocTh peakuuid. XMMUYECKOe PABHOBECHE U €r0 CMELCHHE O] JEHCTBUEM Pa3IMUHBIX
(akTOpOB (KOHIEHTpALMsI PEarecHTOB WMJIM MPOAYKTOB PEaKIHH, JABJICHUE, TEeMIIepaTypa) s
CO3/IaHHs ONTHUMAJIBHBIX YCIOBHM MPOTEKAHUs XUMHUECKUX nporueccoB. IIpunnun Jle [llarense

OK 01, OK 02, OK 04,
OK 07, IIK 1.3,JIP 2,
JIP 4, JIP 16, JIP 23, JIP
30

IIpakTHyeckoe 3ansaTue Ne 9.

Pemrenne npakTHKO-OPUEHTUPOBAHHBIX 33aJJaHUN HA aHATU3 (AaKTOPOB, BIMSIONINX HA U3MEHE-
HUE CKOPOCTH XUMHUYECKOM peakluy, B T.4Y. C MO3ULUI SKOJOTMYECKHU 11€JIeCO00pa3HOro mose-
JE€HUs] B OBITY U TPYAOBOM AESTEIBHOCTU B LIETSAX COXPAHEHMSI CBOEIO 3/10pPOBbS U OKpYXkaro-
e IPUPOIAHOMN CPEB.

Pemrenne npakTHKO-OpUEHTUPOBAHHBIX 3aJaHUM HAa npuMmeHeHue npuHuuna Jle-Illarense mis
HaXO0XKJICHUs HANpaBJICHUsI CMEUICHUs PAaBHOBECHsI XMMHUYECKON peakluu U aHalu3 (akTopos,
BJIMAIOIIMX HA CMENIEHUE XMMUYECKOTO PABHOBECUS

OK 01, OK 02, OK 04,
OK 07, IIK 1.3,JIP 2,
JIP 4, JIP 16, JIP 23, JIP
30

Pasznea 6.

PacTBOpbI

Tema 6.1.
ITonsTue o pac-
TBOpax

Conep:xaHue y4eOHOro MaTepuaJia

Teopernueckoe o0yuenune

PactBopenue kak pusnko-xumudeckuil nmpouecc. PactBopsl. CriocoObl IPUTrOTOBIEHUS PacTBO-
poB. PactBopuMocts. MaccoBas 10711 pacTBOpEHHOTO BeniecTBa. CMBICI MOKa3aTels IpeIeb-
HO JOIIyCCBI ONPEEIEHHBIX BEILIECTB.

Pemenne npakTHMKO-OPUEHTUPOBAHHBIX PACUETHBIX 3aJaHMK HA PAacTBOPBI, UCIOJIb3YEMBIE B
OBITOBOM M IPOM3BOJICTBEHHOM JIEATEILHOCTH YEJIOBEKA

OK 01, OK 02, OK 04,
OK 07, TIK 1.3,JIP 2,
JIP 4, JIP 16, JIP 23, JIP
30

Tema 6.2. Vccne-
JNIOBaHUE CBOWCTB
pPacTBOpPOB

Conep:xanue yueOHOro MaTepuaJia

JlabopaTopHoe 3ansiTue Ne S.

JlabopaTtopHas pabota «I[IpuroroBieHue pacTBOPOBY».

[IpuroroBneHre pacTBOpPOB 3aJaHHON (MaccoBoil, %) KOHIEHTpauuu (C TPaKTHKO-
OpUEHTHUPOBAHHBIMU BOIPOCAMHM) U OIIpE/IETICHUE CPEIbI BOJHBIX PACTBOPOB.

Penienue 3a1a4 Ha NPUTOTOBJIEHNE PACTBOPOB

OK 01, OK 02, OK 04,
OK 07, TTK 1.3,JIP 2,
JIP 4, JIP 16, JIP 23, JIP
30




IIpodeccnonaibHO-OPHMEHTUPOBAHHOE COleP:KaHUeE (CoAep:KaHUe MPUKJIATHOTO MOIYJIA)

Pazpen 7.

XuMus B ObITY M IPOU3BOICTBEHHOM AeSITEJIbHOCTH YeJI0OBEKA

Xumus B ObITY U
IIPOU3BOICTBEHHOMN
JESITEIbBHOCTH Ye-
JIOBEKa

Conep:xanue yueOHOro MaTepuaJia

TeopeaneCKoe oﬁyqe}me

Hogeiimme nocTukeHuss XUMUYECKOM HAyKM M XHMHYECKOW TexHoJioruu. Posib Xxumuu B
00eCTreYeHNN YKOJIOTUYCCKOM, YHEPTeTUYECKON U MHINEBON O€30MacHOCTH, Pa3BUTUU MEH-
nunbl. [IpaBuia moucka ¥ aHajaM3a XUMHYECKOW WHGOpPMAIMU W3 Pa3IUYHBIX HCTOYHHKOB
(Hay4Has v yueOHO-HAy4YHAas JIUTEpaTypa, CPEICTBA MAacCCOBOM MHpopMaIuu, cetb MHTEpHET)

OK 01, OK 02, OK 04,
OK 07, IIK 1.3,JIP 2,
JIP 4, JIP 16, JIP 23, JIP
30

IIpakTnueckoe 3ansaTue Ne 10.

ITouck u aHanu3 KecoB O MPUMEHEHUH XMMHUYECKHX BEILECTB U TEXHOJOIHH ¢ yuéToMm Oymy-
meld mpoQecCHOHANBHON JESTeIbHOCTH 0 TeMaM: BA)KHEWIINE CTPOHUTEIbHBIE MaTepHAIIBL,
KOHCTPYKIHMOHHBIC MAaTC€pualibl, KpaCKu, CTCKJIO, KEpaMHKad, MAaTCPHAJIbI JIA 3JICKTPOHUKH,
HaHOMaTepHalibl, TEKCTUIbHbIC BOJOKHA, UICTOUHUKU SHEPTUHU, OPraHUYECKHE U MUHEpaJIbHbIE
yI0OpEeHUs, JICKAPCTBEHHBIC BEIIECTBA, OBITOBAST XHMHSI.

3amura: IlpeacraBieHne pe3ybTaToB pelIeHUs KeHCoB B (popMe MUHH-IOKIIAA C TIPe3eHTalH-
eil

OK 01, OK 02, OK 04,
OK 07, IIK 1.3,JIP 2,
JIP 4, JIP 16, JIP 23, JIP
30

IIpomexyTouynas arrecranuu: 1M depeHINPOBAHHBIN 3a4€T 2 cemecTp, Apyrue (popmsol
arrectaunu — 1 cemectp

Bcero
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3. YCJIOBUS PEAJIM3ALIMU TPOT'PAMMBI YYEFHOU JUCITATLIMHBI
3.1 TpeOoBaHus K MUHHMAJIbHOMY MATEePHAJBLHO-TEXHHYECKOMY 00ecne4YeHU 0

Y4eOHBbIi MpeIMET peau3yeTcsl B:
a) yueOHOM KabmHeTe KaduHer xumuu u 6uo10run
O6opynoBanue yaeOHOTo KabuHeTa!

- I0CA/I0YHBIE MECTa MO KOJUYECTBY 00yUYaIOUINXCS;

- pabouee MeCTO IpernoaBaTers;

- METOJIMYECKUE MaTepUaIbl IO JUCLUILINHE.

OcHallleHHOCTh: KOMILUIEKT y4yeOHON Mebenu (CTONbl yYEeHUYECKHE, CTYJbS YUYEHHYECKUE,

CTOJI TIpeTIoiaBatTesi, CTyN MpenoaaBarelis), Aocka ayauTopHas JA -349 -1 mr.; mkad BBITSKHOM
JEMOHCTPALIMOHHBIN HAMOJIbHBIN 0e3 (xum) -1 mit.;

Habope! xomnekuuii: "Yyryn u crans"; "Amomunuid”, "Bonokna", "Meramibl", "Munepa-
761 U TOpHBIE TIopoab!”, "Munepanbable ynoopenus"; "HedTs 1 BakHelre MpoayKTHI €€ repepa-
ootku"; "[lnactmaccer"; "Tormmeo"; "llkana TBepmocTu",

TexHuueckue cpeacrtBa oOyueHHs: HNPOEKTOP MEPEHOCHOHM, 3KpaH MEPEeHOCHOM, HKpaH Ul
JUHAMUYECKUX ITOCOOUH.

Y4eOHO-HarIAHbIE TOCOOMS - KOMILJIEKT IIIaKaTOB XUMHUKOB

Texnuueckue cpenacrsa o0ydeHHs pabodyero Mecra IMpernoaaBaTelis: KOMIBIOTEpHOE 000py-
JOBaHUE, KOTOPOE JOJDKHO COOTBETCTBOBATH COBPEMEHHBIM TPEOOBAaHMIM OE30MACHOCTH M HAIEXK-
HOCTH, MIPEIyCMaTpruBaTh BO3MOKHOCTh MHOTO(DYHKIIHOHAIEHOTO UCIIOIBb30BaHUs KaOUHeTa, ¢ 11e-
JIBI0 M3YUYEHUSI COOTBETCTBYIOLIEH IUCHUIUIMHBI, MYJIbTUMEAUMHOE 000pyJoBaHHE (IPOEKTOp U
IIPOEKIIMOHHBIN AKpaH UM UHTEPaKTUBHAs JOCKA), JIOKaIbHAs CETh C BBIXOJIOM B Internet.

HaumeHnoBaHMe crienuanbHOrO MOMENIEHHs: yuyeOHas ayIuTOpHsl AJIsl IPOBEACHUS MpaKTHye-
CKUX 3aHATHUH, TPYNIOBBIX KOHCYJIbTALUN, MHIUBUIYAJIbHBIX KOHCYJIbTALUM, TEKYILIEr0 KOHTPOJIS
U MIPOMEXYTOYHOHM aTTeCTalliu, OCHAIEHHble 000PYAOBaHUEM U TEXHUUYECKUMHM CPEJICTBAMU 00Y-
YeHHUs, a TaKKe YUTAJIBHBIN 31, MOMELIEHUs Ul CaMOCTOATENbHOM paboThl, ¢ JOCTYIOM K CETH
«Uurepuer» u YUOC.

0) JlabopaTopust «Xumus»

OcHallleHHOCTh: KOMIUIEKT y4eOHON MeOenu (CTONbl yYEeHHUYECKHE, CTYJbS Y4YEHUYECKHE,
CTOJI MpernoiaBaresi, CTyJ MpenojaBaTens), mKad aAas oaexapl — 1mT., mKadp KHUKHBIA — 1mT.,
mkad ¢ noakamu- 1 mr.,

JIaboparopHoe obopynoBanue: Becsl HP-200 (1 mt.); Habop nabopaTopHO# MOCY/IBl U MpU-
Ha/IJIS)KHOCTEH; 000pyAOBaHUE Ul JEMOHCTpAIMM XMMHMYECKHX OIBITOB, CTOJ JAEMOHCTPALMOH-
HBI XUMHYECKUH, CTON TaOOPATOPHBINA XUMHUYECKH (2 IIT.), CTOJ TabOpaTOPHBIA ¢ MOWKOW H CY-
IIMJIKOM, CTYJ 1abopaTopHBblid, TyMOa MeTajinyeckas moJKaTHasl, mKad Juis mocy1sl U MpUOOpOB
(xuM.), mkad 118 XpaHEHUs XUMUYECKUX PeakTHBOB, Mmkadp menuuuHckuid [IIMM 2, tenexka xu-
MUYecKasl.

n

Hab6opsl nemoncTpannonssie: "HabGop xumumueckux snemeHtoB", " HabGop Heopranuka',
«Habop nns cocraBieHus 0O0bEMHBIX MOJIETEH MOJIEKYII.
tabnuna "[lepuoanyeckas cucreMa XUMUYECKUX dJeMeHTOB MenneneeBa'"- 1 mt.; Tabnuia
"PacTBOpUMOCTBH COJIEH, KMCIIOT U OCHOBaHUH B Boje" - 1 mT.;
IlepeyeHb MTHIEH3MOHHOIO W CBOOOJHO pacnpoCTPaHAEMOro NMpPOrpaMMHOro odecmeve-
HHSA:
1. JIuueH3MOHHOE CUCTEMHOE U MPUKIIAJAHOE MPOrpaMMHOE 00eCIIeUeHUE;

2. JInueH3noHHOe aHTUBHUPYCHOE MPOTrpaMMHOE OOecTIedeHNE.



IIpu u3ydyeHuM NUCHUILUIMHBI B dopmaTe 3J1eKTPOHHOr0 00y4eHHSI ¢ MCIOJb30BaHHEM
A0T

1. DnexTponnas mwiatpopma: Zoom;

2. DnektponHas miargopma Moodle.

3.2. UnpopMannoHHOe obecrniedeHne peajn3alui NPOorpaMMbl

Jlia peanuzanuu mporpaMMbl OMOIMOTEUHbIM (POH 0O0pa3oBaTeIbHONW OpraHU3ali HUMEET
NeYaTHbIE W/WJIM AJIEKTPOHHBIE 00pa3oBaTeiabHble U MH(OPMALMOHHBIE PECYPCHI, UCIONb3yEMbIE B
o0pa3oBaTelIbHOM MpoIiecce.

IlepeyeHb pekoMeHAyeMbIX YUeOHBIX M3aHUM, HONMOJHUTEILHON JuTepatypbl UHTEp-

HeT-pecypcoB, 0a3bl JAHHBIX OUOIHOTEYHOT0 (PoHIA:
3.2.1.0cHOBHBIE HCTOYHUKM:

oOpa3oBaHus 2-¢

W31, UCTIP. H JIOT.

Jlebenes FO. A., | Xumus : yueOHuk | MockBa :  M3maTenbCcTBO | [DIEKTPOHHBIN pecypc]
@anees I'. H., | nna cpennero | FOpaiit, 2023. —
lony6eB A. M., | npodeccuonansu | 431 c. pexum nocryna:
[lanoBan B. H. | oro o6pa3osanwust | https://urait.ru/bcode/5130
— 2 w3n., | 13
nepepald. u oM.
AundunorenoBa | Xummus : yuyeOHuk | MockBa :  M3matenbcTBo | [DneKTpoHHBIN pecypc]
W. B., ba6bkoB A. | u mpaktukym s | FOpaiit, 2023. — 291 c.
B., IlonkoB B. | cpemnero pexUM
A. npodeccronanbH | gocryma:  https://urait.ru/
oro bcode/513807

Huxkonbsckuii A.

Xumus : yueOHUK

Mocksa : 3aaTenscTBo

b., CyBopoB A. | u mpaktukym ans | FOpaiir, 2023. — 507 ¢. —
B. CpEIIHETO (ITpodeccuonansuoe
npodeCCHOHANIbH | 00pa30BaHUE). PEKUM
oro oopazoBaHusi | JAOCTyIa:

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

[DnexkTpoHHbI pecypc]

Pymsutuc I'. E.

Xumusi: 0a30BBII
YPOBEHb :
y4eOHUK

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

[DnexTpoHHBI pecypc]

3.2.2. /10110 THUTEIbHbI€ HCTOYHUKM:

®anees [ H Xumus. MockBa : M3gaTenbCcTBO | [DAEKTPOHHBINA pecypc]|
3a1a4YHuK : IOpaiiT, 2023. — 236 c.
yueOHOe Mocolue | peskuM JIOCTYyTIA:
TSt cpennero | https://urait.ru/bcode/5130
npodeccuonansH | 91
oro oOpa3oBaHMs
Pocun U. B., | Xumusa. YueOnuk | MockBa : W3marenbcTBo | [DIEKTPOHHBIH pecypc]
Tomuna JI. JI., | u 3amaunuk : mis | FOpaiit, 2023. — 420 ¢c. —
ConoseeB  C. | cpennero (ITpoeccronanbroe
H. npodecCuoHAIbH | oOpa3zoBaHue). Pexxum
oro oOpa3oBaHus | JOCTyMa:
https://urait.ru/bcode/5120
22

21



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
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Jlebener FO. A., | Xumus : yueOnuk | MockBa :  M3matenbcTBo | [DneKTpoHHBIN pecypc]
®anees I'. H., | oqna cpeanero | FOpaiir, 2023. —
lonybeB A. M., | mpodeccuonansa | 431 c. pexxum gocTyna:
[Mlamosan B. H. | oro o0pa3oBanus | https://urait.ru/bcode/5130
— 2-e wm3m., | 13
niepepad. u JIOII.
AundunorenoBa | Xummus : yueOHuk | MockBa :  M3matenbcTBo | [DNeKTpOHHBIN pecypc]
. B., babkoB A. | u mpaktukym st | FOpaiir, 2023. — 291 c.
B., IlonkoB B. | cpennero pexuM
A. npodeccroHanbH | goctyma: - https://urait.ru/
oro bcode/513807

oOpazoBaHus 2-¢
U3[1., UCTIP. U JOI.

Hukonnckuii A.
b., CyBopos A.
B.

XuUMHS : y4eOHUK
Y IPAKTHKYM JUIS
CpeIHEero
po¢eCCHOHAIIbH
oro o0Opa3oBaHUs
— 2-e U3,
niepepad. u Jor

Mocksa : 3naTenscTBo
FOpaiit, 2023. — 507 ¢. —
(ITpodeccronanpHoe
00pa3oBaHUE). PEKUM
JIOCTYTIA:
https://urait.ru/bcode/5135
37

[DnexTpoHHBIN pecypc]

4 KOHTPOJIb M1 OLIEHKA PE3YJIbTATOB OCBOEHMSI YUEBHOM JUCIHUATLIMHBI

KoHTpoib 1 OlleHKa pe3ysIbTaTOB OCBOCHHS 00111e00pa30BaTeIIbHOM JUCIUTUINHBI PACKPHIBA-
I0TCS Yepe3 AUCHUIIMHAPHBIE pe3y/IbTaThl, HalpaBieHHbIe Ha pOopMUpOBaHUE OOUIMX U Mpodeccro-
HAJIBbHBIX KOMIIETEHIIUH 110 pa3/ielaM U TeMaM CoJepKaHus ydeOHOTO MaTepuana.

[Tpomexxyrounas arrecramus B popme auddepeHimpoBanHoro 3a4éta (2 cemectp)

Oo6mrue komnerenmun (OK), Pa3znen/Tema THun oneHoYHbIX
JIMYHOCTHBIE pe3yabTaThl (JIP) MepOnpHUATHI
OK 01. Beibuparts criocoos pe- | P1: Tema 1.1 - YCTHBIN 0npoc;
nieHus 3a1a4 npodeccruonansHoi | P2: Tema 2.1, Tema 2.2 - 3a1ay Ha COCTABIICHUE
NesTeIbHOCTH MpUuMeHuTeNbHOK | P3: Tema 3.1 XUMUYECKHUX (HOpMYIT;
pa3IMYHBIM KOHTEKCTaM P4: Tema 4.1, Tema 4.2, Tema 4.3 | - 3aganus Ha UCIIOJIB30Ba-

P5:
Pé6:
P7:

Tema 5.1
Tema 6.1
Tema 7.1

HUS XUMHYECKOM CHMBOJIH-
KW ¥ Ha3BaHUM COCMHEHUN
10 HOMEHKJIAType MEXIY-
HapOJHOTO COK3a TEOPETHU-
YECKOM M NPUKJIAJHON XH-
MUU U TPUBUAIBHBIX Ha3Ba-
HUM IS COCTaBICHUS XH-
MU4ecKkux hopmyi;

- 3acmymuBaHue CcooOIIe-
HHUM U OIleHKA UX MOJTr0TOB-
KU,

- Pe3ynprar BeINOJIHEHUSA
BHEAYIUTOPHBIX CAMOCTOS-
TETBHBIX PabOT;

- Pe3ynbrar BeINOJIHEHUS
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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

MPaKTUYECKOU PabOTHI;
-IIpakTuko-
OPHEHTHPOBAHHbIC 331aHUS;
- [Ton6op, ananu3 u npeod-
pa3oBaHHe y4eOHOM UH-
dopmanuu

OK 02. Mcnonbs3oBaTh cOBpe-
MEHHBIE CPEJICTBA IIOMCKA, aHa-
JM3a ¥ HHTEepIpeTanuu HHPop-
Manuu 1 MHGOpMaIOHHBIE
TEXHOJIOTUH TSI BBHITIOJTHEHUS
3a7a4 mpogecCHOHATBLHOI Jes-
TEJIbHOCTH

P1: Tema 1.1

P2: Tema 2.1

P3: Tema 3.1, Tema 3.2,
Tema 3.3

P4: Tema 4.1, Tema 4.2,
Tema 4.3

P5: Tema 5.1

P6: Tema 6.1

P7: Tema 7.1

- YCTHBIN OIIpOC

- 3acnymuBaHue coooie-
HUI U OLICHKA UX IOJArOTOB-
KU,

- 3a71aHus HA UCTIOJIb30BAHUS
XUMHUYECKON CUMBOJIUKHU U
Ha3BAHUN COEIUHEHUM 10
HOMEHKJIAType MEX IyHa-
[POJTHOTO COI03a TEOpETUYE-
CKOH U MPUKJIAJIHON XUMUU U
TPUBUAIBHBIX HA3BAHHUM JIS
COCTaBJICHHS] XUMUYECKUX
hopmyu;

- PesynbTaT BBITIONIHEHUS
BHEAYIUTOPHBIX CAMOCTOSI-
TEIbHBIX PadoT

- PesynbTaT BBITTOJIHEHUS
MPAKTUIECKON pabOTHI;
-IIpakTuko-
OpUEHTUPOBAHHbBIC 3aJaHMUS;
- [TonOop, ananus u npeood-
pasoBaHue yueOHOI HH)Op-
MaIuu

OK 04. DddexTnBHO B3auMOACH-
CTBOBATh M pabOTaThB KOJUICKTH-
BE M KOMaHJ1e

P2: Tema 2.2
P4: Tema 4.2, Tema 4.3

- YCTHBIN OIIpPOC

- 3aciymurBaHue cooOiie-
HUW U OIIEHKA WX TOJITOTOB-
KH;

- 3a1aHusl HA UCIIOJIb30BAHUS
XUMHUYECKON CUMBOJIMKHU U
Ha3BAHUM COEIUHEHUM 110
HOMEHKJIAType MEeXJIyHa-
[POJTHOT'O COI03a TEOpETHYE-
CKOM M MPHUKIIATHON XUMUH 1
TPUBUAIIbHBIX Ha3BAHUM JUIsI
COCTABJICHHS] XUMHUYECKUX
opmyu;

- PesynbTat BeIMOTHEHUS
BHEAYJIUTOPHBIX CAMOCTOSI-
TEeTBHBIX PadboT

- Pe3ynbTat BhINOTHEHUS
MPaKTUYECKON paboThI;

- Pe3ynbTat BhINOTHEHUS
mabopaTopHON PabOTHI;
-IIpakTuko-
OPUEHTUPOBAHHBIE 3aIaHNS;
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- [lon6op, aHanu3 u mpeod-
pasoBaHue yueOHOH HHDOP-
MaIliH

OK 07. CopnelicTBOBaTh COXpa- P2: Tema 2.2

HEHUIO OKPYXAIOIICH Cpebl, P4: Tema 4.2, Tema 4.3
pecypcocOepekeHHIO, PUMe- P7: Tema 7.1

HATH 3HaHUSI 00 U3MEHEHUU
KJIUMarta, IPUHIUITEL Oepex-
JINBOT'O MPOMU3BOJICTBA, Y DeK-
THUBHO JICHCTBOBATH B YPE3BBI-
YalHBIX CUTYyalHsIX

-1 IpakTrko-
OpPHEHTUPOBAHHBIC 3a/JaHHS;
- [lon6op, aHanu3 u mpeod-
pasoBanue yueOHoOH HHpOp-
MaIuu;

[1K1.300ecneunBars oe3ormac-| P7: Tema 7.1
HOCTb ABWXKEHUS MOIBUKHOIO CO-
craBa

-1 IpakTrko-
OpPHEHTUPOBAHHBIC 3a/JaHHS;
- ITonbGop, ananu3 u mpeood-
pasoBanue y4yeOHOU HHOOP-
Maluu,

S HEPEYEHDB UCIIOJIB3YEMBIX METOJAOB OB YUYEHUSA

5.1 ITaccuBHBIE: OMpPOC, PENPOAYKTUBHBIE YIPAXKHEHUS MO 3aKPEIIEHUIO U OTpabOTKe U3y-

YCHHOI'0O MaTcpualia

5.2 AKTUBHBIE U WHTEPAKTUBHBIC: IBPUCTHUECKUE OECe/Ibl, JUCKYCCUHU, KPYTJIbII CTOJ, Tpe-

3CHTAlU, BUKTOPUHA, KBECT.
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