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1. OBIIIAS XAPAKTEPUCTHKA PABOYEM IMPOTPAMMBI YUEBHOM JAUCIHHAILINA-
HbI «XUMMUS»

1.1. MecTo nMcHMIVIMHBI B CTPYKType OCHOBHOH Npo(eccHOHAJBLHOH 00pa3oBaTeJbLHOH MNpo-
rpamMMbl

YyeOHass MUCHUIUIMHA «XHUMHES) SBISETCS 00s3aTENBHON YacThio OOMIETTPOPECCHOHATHHOTO
[IUKJIa OCHOBHOM oOpaszoBarenbHON mporpammbl B cooTBeTcTBHE ¢ @I'OC CIIO mo crnenuaibHOCTH
51.02.02 CounanpHO-KylIbTYpHasl AEATEIBHOCTh
1.2. Hean 1 miiaHupyemMbie pe3yJabTAThl 0CBOCHHS JUCHMILIIHHbI
1.2.1. Hequ 1 33724 AUCIUILINHBI

DopMUPOBAHUE Y CTYJAEHTOB XUMHUYECKOW COCTABJISIONICH €CTECTBEHHO-HAYYHOM KapTUHBI MUPA
KaK OCHOBBI MPUHSTHS PEIICHUM B KM3HEHHBIX M MPOU3BOACTBEHHBIX CUTYaIUsX, OTBETCTBEHHOI'O
MOBEICHUS B IPUPOIHOU Cpee.

3amaun AUCHUNJIMHBI:

1) chopmupoBaTh MOHMMaHUE 3aKOHOMEPHOCTEH MPOTEKAaHUSI XMMHUYECKUX MPOIECCOB U SIBJIE-
HUW B OKPYKAIOLIEH Cpele, LEIOCTHON HayYHOW KapTUHBI MUpPa, B3aUMOCBS3H U B3aUMO3aBUCUMOCTHU
€CTECTBEHHBIX HayK;

2) pa3BUTh YMEHHUS POBOJUTH PACUETHI IO XUMUUECKUM (POpMynaM U ypaBHEHHSIM XUMUYIECKIX
peaxkuui, MIaHuPOBaTh U HHTEPIPETUPOBATH PE3YIbTAThl XUMHUECKUX KCIIEPUMEHTOB,

3) chopMupoBaTh HABBIKM MPOBEICHUS XUMUYECKUX SKCIIEPUMEHTAIBHBIX UCCIEIOBAHUN C CO-
OJIF0ICHUEM TIPaBUIT 0€30TaCHOT0 OOPAIIEHHUS ¢ BEIIECTBAMH | JIA0OPAaTOPHBIM 000PYI0BAHHEM;

4) pa3BUTh YMEHUS aHATU3UPOBATh, OLICHUBATH, MIPOBEPITH HA IOCTOBEPHOCTh M 0000IATH HH-
dbopMaInio XMMHUYECKOT0 XapaKkTepa U3 pa3IuYHbIX HCTOUYHUKOB;

5) chopmupoBaTh yMEHHUS MPOTHO3UPOBATH MOCIEACTBHS CBOEH NEATEIBHOCTH M XUMHYECKHX
MIPUPOIHBIX, OBITOBBIX U MTPOU3BOJICTBEHHBIX MPOIIECCOB;

6) copmupoBaTH MOHUMAHUE 3HAYUMOCTHU JTOCTHXKEHUH XUMUYECKOW HAYKU M TEXHOJIOTHHA st
Pa3BUTHS COITMATBHOM U TPOU3BOJICTBEHHOM cdhep.
1.2.2. Ilmiannpyemble pe3yJbTaTbl OCBOCHHsI 001e00pa30BaTe/]bHOM JMCHUILIMHBI B COOTBET-
crBuu ¢ PI'OC CIIO u Ha ocHoBe PI'OC COO

B pamkax ocBoeHHs IporpaMMbl Y4eOHOH TUCIUILITMHBI XUMHES Y 00ydaromuxcs GOpMHUPYIOT-
csi obue u npodeccuoHanbHble KOMIETEHIIMH B COOTBETCTBUH ¢ TpeboBanmsimMu PI'OC cpeanero
npodeccuoHaibHOr0 oOpa3zoBanusi 1o crenuadbHOCTH 51.02.02 CouManbHO-KYJIBTYpHAs JEATEIb-
HOCTh

Kon HaumeHoBaHue 001X U Npo¢ecCHOHAIbHBIX KOMIIETEHIMH

OK 01 BriOupath criocoObl pemeHus 3a1a4 npopecCuoHaIbHON AesTeTbHOCTH, TPUMEHUTENBHO K
pPa3TUYHBIM KOHTEKCTaM.

OK 02 Ocy1iecTBIATh MOUCK, aHAJTU3 U UHTEPIPETALUIO HH(OPMAIH, HEOOXOAMMOM AJIsl BBITOJ-
HEHUS 3a7a4 Npo(hecCHOHATLHON eI TENIbHOCTH.

OK 04 PaboTaTh B KO/IekTHBE W KOMaHe, 3G()EKTUBHO B3aMMOJICHCTBOBATh C KOJIJIETAMH, PYKO-
BOJICTBOM, KJIMEHTAMH.

OK 07 ConeiicTBOBaTh COXpaHEHHUIO OKpYXKAIOMeH cpefbl, pecypcocOepekeruto, 3(pheKTuBHO
JICCTBOBATH B YPE3BbIYANHBIX CUTYALHSIX.

1.2.3. Ilnanupyemblie pe3yJbTAaThl OCBOEHHSI 0011e00pa30BaTeJbHON JUCUMILIMHBI B
coorBercTBHH ¢ PI'OC CIIO n Ha ocHoBe PT'OC COO.

B pamkax nporpammbl y4yeOHOW IUCHMIUIMHBI OOYYalOIIMMHUCA OCBAaMBAIOTCS JIMYHOCTHBIE,
METarpeIMETHbIE M TpPEIMETHbIE pe3ylbTaThl B cOOTBETCTBHM C TpeboBanmsimu POC cpennero
o0miero o0pa3oBaHuUs: JMYHOCTHbIE, MeTalpeAMeTHbIe, NMpeIMeTHble 1 0a30BOro YpPOBHS
U3yYeHHS:




Koa u HamMeHOBa-
HHe (PopMUPYEMBIX
KOMIIeTeHITH I

HJ'laHl/IpyeMbIe pPe3yJabTaThl 0OCBOCHUA TUCHUIIJINHDBI

Oo61mme-€ruyHocmuole u me-
manpeomemuwie)

JucuunimHapHble (npeomemibie)

OK 01. Bri6upats
CHOCOOBI peIeHHs
3as1a4 rpogeccuo-
HaJIbHOU EATEIbHO-
CTH IPUMECHHUTEIHHO
K Pa3UYHBIM KOH-
TEKCTaM

B uyacTH TpPyaoBOro BOCIH-
TAHHS:

- TOTOBHOCTH K TPY.y, OCO3Ha-
HAE IICHHOCTH MAacTEepCTBa,
TPYIOIIIO0OwHE;

- TOTOBHOCTh K aKTUBHOH aes-
TENBHOCTH TEXHOJOTHYECKOM
W COLMaJIbHON HampaBJIeHHO-
CTH, CIIOCOOHOCTh WHUIIUUPO-
BaTh, INIAHUPOBATh U CAMOCTO-
STETHO  BBIMIOJNHITH  TaKyIO
NIeATEITLHOCTD;

- MHTEpPEC K Pa3Iu4yHbIM cde-
paM mpodecCHOHAIBHON Jes-
TETHLHOCTH,

OBJazeHde YHHBepPCAJbHBI-
MH Y4eOHBIMH MO3HABATEIb-
HBIMHU AeHCTBUSAMM:

a) 0a3oBble JIOTHYECKHE
JeficTBUA:

- CaMOCTOSTEIbHO (OPMYJIH-
poBaTh W  aKTyaJIM3UPOBATH
npoliieMy, paccMaTpuBaTh ¢
BCECTOPOHHE;

- YCTaHABJIHMBATL CYIICCTBCH-
HBI TPU3HAK WM OCHOBAHHS
JUTSL CpaBHEHHUs, Kiaccu(puka-
LMK ¥ 0000IIICHHS;

- ONpENeNsTh UEIH JeITeIb-
HOCTH, 33J]aBaTh MapaMeTphbl U
KPUTEPUH UX JOCTIKEHUS;

- BBISIBJISATH 3aKOHOMEPHOCTH H
MPOTHUBOPEYUS B paccMaTpu-
BAaCMBIX SIBICHHUIX;

- BHOCHUTh KOPPCKTHBHI B Jcs-
TENBHOCTh, OIICHUBATh COOT-
BETCTBUE PE3yJbTATOB IIEISAM,
OIICHMBATh PHUCKH  IIOCIEH-
CTBHH JICATCIILHOCTH,

- pa3BUBaTh  KPEAaTHUBHOE
MBINUICHWE TPU  PEIICHUH
JKU3HEHHBIX TIPoOIIeM

0) 0a30BbIe HCCJIEI0BATEIb-
CKHe JeiicTBUSA:

- BIIQJICTh HaBBIKAMHU Y4E€OHO-
UCCIICIOBATEIBCKONW U MIPOCKT-
HOHM NIEeATeIbHOCTH, HAaBBHIKAMHU
pasperieHus mpooeM;

- BEISBIISITH MIPUIHHHO-
CJICJICTBCHHBIC CBSI3M U aKTya-
JU3UPOBATh 3a7ady, BEIIBH-
raTtb THUIIOTE3y €€ peIIcHHS,
HAXOAWTh apTyMEHTHI JJIS JIO-
Ka3aTelbCTBA CBOMX YTBEp-

- BIIaJIETh CHUCTEMON XWMHUUYECKUX 3HAHUM, KOTOpas
BKIIFOUAET: OCHOBOIIOJIATAIONIUE TIOHATHUS (XUMUYe-
CKHI DJIEMEHT, aTOM, DJICKTPOHHAs 000JI0UKa aToMa,
s-, p-, d-3JIeKTpOHHBIE OPOUTAIM aTOMOB, HOH, MOJIE-
KyJla, BaJICHTHOCTb, B3JEKTPOOTPUIATEILHOCTD, CTeE-
MEHb OKUCJICHUS, XUMUYECKasl CBSI3b, MOJIb, MOJISIpHAs
Macca, MOJISIPHBIN 00beM, YIIepOIHBIN CKeneT, PyHK-
UOHAJIbHAaA TIpyIina, paJaukall, U30MEpUsd, HU30MEPHI,
TOMOJIOTUYECKUNA Psii, TOMOJOTH, YIJIEBOJOPOABL,
KHCTIOPOJI- W a30TCOJEpKallie COeIUHEHUS, OHOJI0-
CHYECKHM aKTHBHBIC BelecTBa (YIrJIeBOIbI, KUPHI, Oell-
KH), MOHOMEp, IOJIUMEpP, CTPYKTYPHOE 3BEHO, BBICO-
KOMOJICKYJISIPHBIE COCOUHEHUS, KPUCTAJUIMYECKAs pe-
IMI€TKA, THIIBI XUMHYCCKUX peaKHI/Iﬁ (OKI/ICJII/ITGJILHO-
BOCCTAaHOBHUTEIIBHBIE, DK30- M JHAOTEPMHUYECKHUE, pe-
aKIIMd MOHHOTO OOMEHa), pacTBOp, AIEKTPOJIUTHI, HE-
SJIEKTPOJUTHL,  BJEKTPOJIUTUYECKAs  AHCCOLUALUS,
OKHCITUTENb, BOCCTAHOBHUTEIh, CKOPOCTh XUMUYICCKOM
peakuuu, XUMUYEeCKOe PAaBHOBECHUE), TEOPUHU U 3aKOHBI
(TeopHust XMMHYECKOTO CTPOCHHSI OpPTaHMYECKUX Be-
mectB A.M. bytnepoBa, TeOpHs 3IEKTPOIUTHIECKOM
Jyccoumanuu, nepuoandeckuid 3akon .M. Mennene-
€Ba, 3aKOH COXpaHEHHsS MacChl), 3aKOHOMEPHOCTH,
CHUMBOJIMYECKUI A3BIK XUMHH, q)aKTOHOI‘I/I‘-ICCKI/Ie CBC-
JICHUS O CBOMCTBAax, COCTaBe, MOJyYCHUH U Oe3omac-
HOM HCIOJIb30BaHUM Ba)KHEUIIMX HEOPTaHHUYECKUX U
OpPTaHWYECKUX BEIIECTB B OBITY U MPAKTUIECKON Nes-
TETHLHOCTH YEJIOBEKA;

- YMETb BBIABIIATH XapaKTEPHbIC MPU3HAKU U B3aUMO-
CBSI3b M3YUYCHHBIX MOHSATHH, IPUMEHITH COOTBETCTBY-
IOIIME TOHATHUS TIPU ONHUCAHUM CTPOEHUS U CBOWCTB
HEOPraHWYECKUX U OPraHUYECKUX BEIIECTB U UX Mpe-
BpAIlCHU; BBIABIATH B3aMMOCBSI3b XMMUYECKHUX 3HA-
HUU C NOHATUSIMHU U NPEICTABICHUSIMU IPYTUX €CTe-
CTBCHHOHAYYHBIX ITPEAMETOB;

- YMEThb HCIOJIb30BaTh HAUMEHOBAHUSI XUMUYECKUX
COCIMHEHUM MEXIyHApOIHOIO COI03a TEOPETUUECKOU
u HpHKHaHHOﬁ XUMUHU U TPUBUAJIBHBIC HA3BaHUA BaXK-
HEUIMX BEMIECTB (ITWICH, alleTHIICH, TIUIepUH, ¢e-
HOJ, (opMalbIeTh, YKCyCHas KHCJIOTa, TIIMIIVH,
YTapHBIA Ta3, YIIEKUCIbIA ra3, aMMHuaKk, ramieHas us3-
BECTh, HEraleHast U3BeCTh, MUTHEBAS CO/IA U APYTHUX),
COCTaBIATH (HOPMYIIBI HEOPTAaHUYECKHX W OpraHude-
CKUX BEUIECTB, YpaBHEHUS XHMHUYECKUX pPEaKLuH,
OOBACHATH HMX CMBICH; TOATBEPXKIATh XapaKTepHBIE
XUMUYECKHUE CBOMCTBA BEIECTB COOTBETCTBYIOLIUMU
AKCIIEPUMEHTAMU U 3alHUCSIMU ypaBHEHHM XHUMHYeE-
CKUX PEaKLUM;

- YMETh YCTaHABJIMBATh MPUHAIEKHOCTh N3YUYEHHBIX
HEOPTraHWYECKUX U OPraHUYECKUX BEIECTB K Ompene-
JICHHBIM KJIacCaM W TPYyIIiaM COeIMHEHUMN, XapaKTepu-
30BaTh MX COCTaB U Ba)KHEWIIIME CBOMCTBA; ompejie-
JATh BUABl XUMHUYECKUX CBsi3eH (KOBaJCHTHAs, WOH-
Hasl, METAJUIMYECKas, BOJOPOJHAS ), TUIIBI KPUCTAJUIH-
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KICHHM, 337aBaTh MapaMeTphl
U KPUTEPHH PEIICHUS;

- aHaJTU3UPOBATh MOIYYCHHEIC
B XOJIc peUIcHHs 3aJadd pe-
3yJIbTaThl, KPUTHUECKH OILICHHU-
BaTh WX JOCTOBEPHOCTH, IPO-
THO3MPOBATh U3MEHCHUE B HO-
BBIX YCJIOBHSIX;

- YMeTh MEPCHOCUTh 3HAHUS B
MO3HABATEIHHYI0 W IMPaKTHYE-
CKYIO 00JIACTH KU3HECITEIh-
HOCTH;

- YyMEThb HMHTEIPHUPOBATH 3Ha-
HUS W3 Pa3HBIX MPEIMETHBIX
obnacrei;

- BBIIBMIaTh HOBEIE WJIEH,
npeJyiaraTh OpUTHHATHHBIC
MOJTXOJIbI Y PEIICHUS;

- CIIOCOOHOCTbh MX HCIOJIB30-
BaHU B [I03HABATEILHON U
COIMATHLHON TIPAKTHUKE

YECKHUX PEIIETOK BEIECTB; KIacCUPUIUPOBATh XUMH-
YECKHE PeaKklny;

- chopMHUpOBaTh TPEACTABICHHUS: O MaTepUAIBLHOM
€MHCTBE MHpa, 3aKOHOMEPHOCTIX M MO3HABAaEMOCTH
SABJICHUH MPHUPOBI; O MECTE W 3HAYCHUH XMMHUHU B CH-
CTeME €CTEeCTBEHHBIX HAayK U €€ pOJii B 00ecredeHnu
YCTOMYHMBOTO pa3BUTHA 4YEJIOBEYECTBA: B PpEIICHHUU
npo0JeM 3KOJIOTMYECKOH, IHEPreTHYecKoi W muie-
BOi 0€301TaCHOCTH, B Pa3BUTHH MEIUIMHBI, CO3/IJaHHU
HOBBIX MaTEpUAJIOB, HOBBIX HCTOYHUKOB SHEPIHH, B
o0ecreyeHn panroHaIbHOTO MPUPOAOIOIb30BaHUS,
B (hOpMHUPOBAHUU MHUPOBO33PEHUS U OOIIEH KYIbTYPHI
YeNoBeKa, a TAKKE IKOJIOTHUECKH 000CHOBAHHOTO OT-
HOILIEHUS K CBOEMY 3/I0POBBIO U PUPOJHOM cpene;

- BIIaJIETh CHUCTEMON XWMHUYECKUX 3HAHUM, KOTOpas
BKJIIOYAET: OCHOBOIIOJIAraloIlye TOHITHUA (JIOTIONHU-
TEJIBHO K CHCTEME MOHATHH 0a30BOTO YPOBHS) - U30-
TOTIBI, OCHOBHOE M BO30YXJICHHOE COCTOSHHE aToMa,
ruOpuau3anys aTOMHBIX OpOWTaNeH, XUMHYecKas
cBs3b (" " m """, KpaTHBIE CBSA3M), MOJIIPHAs KOHIICH-
Tpamnus, CTpyKTypHas Gopmyna, usoMmepus (CTpyKTyp-
Hasi, reoMeTpuyeckas (IUC-TPAHC-U30MEPHs), THIIbI
XUMUYECKHUX peakiuid (ToMo- U reTeporeHHsie, oopa-
TUMBIE U HEOOpAaTUMBIE), PACTBOPHI (MCTHHHEIE, JHC-
MEPCHbIE CHUCTEMBI), KPHCTAJUIOTUAPATHI, CTENEHb
JVCCOLMAIMH, DIIEKTPOIN3, KPEKUHT, pPUGOPMHUHT);
TEOPUU U 3aKOHBI, 3aKOHOMEPHOCTH, MHPOBO33peHYE-
CKHE 3HaHWS, JIe)Kal[ie B OCHOBE IMOHWMAaHUS TPH-
YUHHOCTH M CUCTEMHOCTH XMMHYECKHUX SIBIEHUH, CO-
BpEMEHHBIE TIPECTABIICHNSI O CTPOCHHUN BElIecTBa Ha
ATOMHOM, MOJIEKYJISIPHOM W HaJMOJEKYJISIPHOM YPOB-
HAX; MPEJICTaBICHUS O MEXaHU3MaxX XMMHYECKUX pe-
aKIWd, TePMOJMHAMUYECKUX M KHHETHYECKUX 3aKO-
HOMEpHOCTSIX UX MPOTEKaHUs, 0 XUMUIECKOM PaBHO-
BECHH, JIHUCIEPCHBIX CHCTEMaX, (aKTOJIOTHIECKHE
CBEICHUSI O CBOMCTBAaxX, COCTaBe, MOJYyYECHHH M 0e3-
OITACHOM WCTIOJIB30BAHUH BAKHEHIINX HEOpTraHude-
CKHX W OPTaHWYECKHUX BEIIECTB B OBITY W MpaKTH4e-
CKOW JeSTENHbHOCTH 4YeNOBEeKa; OOMMX HayYHBIX
MIPUHLIMIIAX XMMHUYECKOTO TIPOM3BOJICTBA (HA MpUMepe
MIPOM3BOJICTBA CEPHON KHCIIOTHI, aMMHaKa, METaHOIA,
nepepadoTKu He(TH);

- YMETh MPOBOJUTDH PACUETHI M0 XUMUYECKUM (hopmy-
JIaM ¥ YPaBHEHUSIM XUMHYECKUX PEaKInii C UCTIOIh30-
BaHHEM (PU3NYIECKUX BEIMUYMH (MacChl, 00beMa Ta3oB,
KOJIMYECTBA BEILECTBA), XapaKTePU3YIOUINX BEIIECTBA
C KOJIMYECTBEHHOW CTOPOHBI: PacueThl 10 HaXOXJe-
HUIO XUMHYECKOW (hOPMYJIBI BEIIECTBA; PacUEeThl Mac-
cbl (0ObemMa, KOJIMYecTBa BEIIECTBA) MPOAYKTa Peak-
LIUH, €CIM OJHO M3 HCXOAHBIX BEIIECTB JaHO B BHJIE
pacTBopa C ONpPEIEICHHOM MacCOBOW J0Jied pacTBO-
PEHHOTO BelIecTBa MM JaHO B U30BITKE (MMEET Mpu-
MeCH); pacdeThl MacCOBOM MJIM OOBEMHOM JTOJTN BBIXO-
Jla MPOJIYKTa PEakKIMu; pacyeThl TeIIOBOTO d(deKTa
peakiuii, 00bEMHBIX OTHOIICHHIA I'a30B;

- YMETh BBIABIISATH XapakTepHBIC MPU3HAKK M B3aUMO-
CBSA3b M3YUYEHHBIX MOHSATHH, NPUMEHATh COOTBETCTBY-
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IOIME TIOHSATHUS MPU OMUCAHUU CTPOCHUS U CBOWCTB
HEOPTraHWICCKUX W OPTaHUYECKUX BEIICCTB U UX Ipe-
BpAIllCHUH; BBISBIISATh B3aUMOCBSI3b XUMHUYCCKHUX 3HA-
HUH C MOHATUSAMY H TIPEICTABICHUSMU APYTUX TMPEI-
METOB [j1s1 OOJiee OCO3HAHHOI'O MOHMMAHMS U OOBsIC-
HEHUS CYIIHOCTH MAaTepPHAIIbHOTO CIUHCTBA MHPA;
HCIIOJIb30BaTh CHUCTEMHBIE XWMHMUYCCKHUE 3HAHUA IS
OOBSCHEHHS W TIPOTHO3UPOBAHHUS SBJICHHUH, UMEIOIINX
€CTEeCTBCHHOHAYYHYIO TIPHPOIY;

- YMETh HCIOJb30BaTh HAMMEHOBAHUS XUMUYECKUX
COCIMHCHUM MEXTyHapOIHOIO COI03a TEOPETUUECKOM
Y TPHUKJIAJHON XMMHHM W TPUBHAIbHBIC HA3BaHHS Be-
IIIECTB, OTHOCSIIIMXCS K M3yYCHHBIM KJlaccaM OpTraHU-
YECKUX M HEOPTraHWYECKUX COCIMHEHUN; HUCIOIB30-
BaTh XMUMHUYECKYIO CUMBOJIUKY IS COCTaBiaeHHS (Hop-
MyJI HEOPTaHWYECKHUX BEIIECTB, MOJICKYJSIPHBIX U
CTPYKTYPHBIX (pa3BEpPHYTHIX, COKPAIIEHHBIX M CKe-
JIETHBIX) (POPMYII OPraHUYECKUX BEIIECTB; COCTABIAThH
YpaBHEHHUS! XMMHYECKUX PEaKIWid W PaCKPBIBATh HX
CYIIHOCTh: OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX DPEaK-
U TOCPEACTBOM COCTABIICHUS DJIEKTPOHHOTO OanaH-
ca ATHX peakiui; peakiii MOHHOTO OOMEHa IyTeM
COCTABJICHHSI WX TOJTHBIX M COKPAIICHHBIX HOHHBIX
YpaBHEHUH; peaklWi TMAPOIN3a, PEaKIUN KOMILIEK-
coo0pa3zoBaHusi (Ha MpUMEpPEe T'HUIAPOKCOKOMIUICKCOB
[IMHKAa W aJIOMHUHHS), IMOATBEPXKAATh XapaKTePHEIE
XUMHYECKHE CBONCTBA BEIIECTB COOTBETCTBYHOIIUMHU
OKCIIEPUMEHTAMH W 3alliCSIMH ypaBHEHWA XUMHYe-
CKUX PEaKLUM;

- YMeTh KIaCCH(UIMPOBATh HEOPTaHHMYECKUE U Opra-
HUYECKHE BEIIeCTBA M XMMHYECKHE PEaKI[UH, Camo-
CTOSATEIBHO BBIOMPATh OCHOBAHUS U KPHUTCPHH JIJIS
KJIACCU(PUKAIIMM HU3YYaeMbIX XMMHYECKUX OOBEKTOB;
XapaKTepH30BaTh COCTaB M BaKHEWIIINE CBOWCTBA Be-
IeCTB, MPUHAIIEKANINX K OMPEISICHHBIM KJaccaM U
rpynmnaM COCIUHEHHH (TPOCThIC BEIIECTBA, OKCHIBI,
THUAPOKCHIBI, COJH;, yTIEBOJOPOIBI, MPOCTHIE PUPHL,
CIUPTHI, (EHOJBI, abAETHABI, KETOHBI, KapOOHOBBIE
KHCJIOThI, CJIOXHBIC 3()UPBI, )KUPBI, YTIICBOIbI, AMUHBI,
AMUHOKHCIIOTHI, O€JIKH); IPUMEHSTh 3HAHUS O COCTaBe
U CBOICTBaxX BELLECTB AJIA HKCIEPUMEHTAIBHOU IPO-
BEPKU TUIIOTE3 OTHOCUTEIBLHO 3aKOHOMEPHOCTEH Mpo-
TEKaHUS XUMHUYECKUX DPEAKIUI W MPOTHO3UPOBAHUS
BO3MOKHOCTEH X OCYIIIECTBICHUS;

- YMETb TOATBEPKAATh HA KOHKPETHBIX MPUMeEpax Xa-
pakTep 3aBHCUMOCTU PEaKIMOHHON CIOCOOHOCTH Op-
TaHWICCKUX COCMMHECHUU OT KPAaTHOCTH M THIIA KOBa-
nentHOH cBs3u (" " m ""), B3aMMHOTO BJIMSHUS aTO-
MOB U TPyHI aTOMOB B MOJIEKYJaX; a TakKe OT 0CO-
OCHHOCTEH peaau3alyl Pa3InIHbIX MEXaHU3MOB IMPO-
TEKaHUS PEAKIIN;

- YMETh XapaKTepHU30BaTh JJICKTPOHHOE CTPOCHHUE
aTOMOB (B OCHOBHOM M BO30Y)KIECHHOM COCTOSTHUH) H
HMOHOB XMMHUYECKUX A1eMeHTOB 1 - 4 nepuosos [lepu-
oamdeckor cucteMbl .M. MennaeneeBa u ux BajieHT-
HbIC BO3MOYKHOCTH, HUCIOJB3ys moustus "s", "p", "d-
JJIEKTPOHHBIE" OpOUTANH, JHEPreTHYCCKUE YPOBHHU;
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OOBSICHATh 3aKOHOMEPHOCTH M3MEHEHHsI CBOWCTB XH-
MHUYECKUX 3JEMEHTOB U 00pa3yeMbIX MU COEIUHE-
HU 110 IEpUOJaM U TPYIIIam;

OK 02. Mcmonb30-
BaTh COBPEMCHHBIC
CpEeICTBa MOKUCKa,
aHaJlM3a U UHTEP-
nperanuu uHdop-
Maluy 1 uHpopMa-
IIMOHHBIC TEXHOJIO-
THUU OJI BBIIIOJIHE-
HUA 3a71a4 podec-
CUOHAJILHOU Jes-
TEIHHOCTH

B o6uacTu nmeHHOCTH Hay4-
HOI'0 IO3HAHMA:

- chopMupoBaHHOCTE MHPO-
BO33pEHMS, COOTBETCTBYIOIIE-
ro COBPEMEHHOMY YPOBHIO
pasBUTHs HaykKu ©  OOIIe-
CTBEHHOHN IPAKTHKH, OCHOBAaH-
HOI'O Ha JAMajnore KyjbTyp,
CIIOCOOCTBYIOILIEIO OCO3HAHUIO
CBOETO MECTa B MOJHUKYJIBTYp-
HOM MHDE;

- COBEPILICHCTBOBAHUE S3BIKO-
BOH M YNTATEIBCKON KyJIBTYpHI
KaK Cpe/CTBA B3aUMOJICHCTBHS
MEXIY JIOJbMH M IIO3HAHUS

MUpa;
- OCO3HaHHWE IICHHOCTH Hay4-
HOM  JIEATENHLHOCTH, TOTOB-

HOCTh OCYIIECTBIISATH HPOEKT-
HYI0O ¥ HCCIEI0BaTEIbCKYIO
JeSITeIbHOCTh WHANBUAYAIBEHO
U B TPYyIIIE;

OsiaseHne yHUBePCAJIbHBI-
MH Y4eOHBIMH MO3HABATEJIb-
HBIMM 1eliCTBUSIMU:

B) padoTa ¢ uHopManmei:

- BJIAZICTh HABBIKAMHU MOJy4e-
HUA uHQOpMamMM W3 HUCTOY-
HUKOB pa3HbIX THIIOB, CaMo-
CTOSITENIEHO OCYIIECTBIIATD
MOWCK, aHaJIu3, CHUCTEMaTH3a-
U0 ¥ WHTEPIPETaluio HH-
(dopmanuu pa3UYHBIX BUJIOB
1 QOopM IpeICTaBICHHS;

- cO3/1aBaTh TEKCTHI B pa3liny-
HBIX (opMaTax c ydeToMm
Ha3HaueHus HUHPOpPMAIMH U
LIEJIEBOW ayIWTOpHH, BHIOMpas
ONTUMANBHYIO (GOpMy TIpes-
CTaBJICHHS M BU3yaJIN3allly;

- OLCHUBATh JOCTOBEPHOCTH,
JETUTUMHOCTh ~ WH(POPMAIHH,
€€ COOTBETCTBUE INPABOBBIM U
MOPaTbHO-3THYECKUM HOD-
Mawm;

- HMCHOJB30BAaTh CPE/ICTBA HH-
(hopMaMOHHBIX ¥ KOMMYHU-
KallMOHHBIX TEXHOJIOTHH B pe-
IIEHUN KOTHUTHBHBIX, KOMMY-
HUKaTUBHBIX W OpraHU3allu-
OHHBIX 3a/a4 C CcOOII0IeHHEM
TpeOoBaHMIt SPrOHOMUKH,
TEXHUKH 0€30MacHOCTH, TUTH-

- yMeTh IUTaHUPOBATh U BBINOJHATE XUMHUYECKHH 3KC-
HNEPUMEHT (TIpeBpalleHs] OPraHUYECKUX BEIECTB MIPU
HarpeBaHuM, MOJIY4YEHHE OSTWIEHA M HU3yYEHHE €ro
CBOMCTB, KA4eCTBEHHBIE pEAKIWU Ha aAJIbJCTUIB,
Kpaxmajl, YKCYCHYIO KHCJOTY; ACHaTypalusi OelKoB
IpU HarpeBaHUM, LBETHbIE PEAKIIMU OEJIKOB; IPOBO-
JUTHh PEAKLUUH HMOHHOTO OOMEHa, OMpENelsiTh Cpeny
BOJIHBIX PacTBOPOB, KaYeCTBEHHBIE PEAKIIUN HA CYIIb-
(bat-, kapOoHAT- ¥ XJIOPHI-aHHOHBI, HA KATHOH aMMO-
HUS; pelaTh 3KCIEPUMEHTAIbHBIE 33Jaud MO TeMam
"Metamns" u "HemeTamisl") B COOTBETCTBHM C Mpa-
BWJIaMH TEXHHKH 0€30MacHOCTH Tpu OOpamieHuu ¢
BEIIECTBAMH U Ja0OpaTopHBIM  00OPYZOBaHHEM;
MPEJCTaBIATh PE3YIbTaThl XHMHUYECKOIO JKCIEPH-
MeHTa B (pOpMe 3aIlTUCH YPaBHEHUH COOTBETCTBYIOIIUX
peaknuii U (HOpMYIHPOBATH BBIBOJIBI HA OCHOBE 3THX
PE3YIbTaTOB,;

- YMETb aHaJIU3UPOBaTh XMMUYECKYI0 MH(OpMAIHUIO,
HOJIy4aeMyl0 U3 pa3HbIX UCTOYHUKOB (CPEICTB Macco-
BOi HHpOpMayy, ceTs IHTEepHET U Apyrue);

- BIIaJIETh OCHOBHBIMU METOJIaMU HAYYHOT'O MO3HAHUS
BCIIECTB M XMMUYECKHX SBJICHUI (HaOmoneHue, u3-
MepeHHe, SKCIIEPUMEHT, MOJICTTUPOBAHHE);

- YMETh MPOBOJUTH PACUETHI 0 XUMUYECKUM (popMy-
JIaM ¥ YPaBHEHUSM XUMHYECKHUX PEaKINi C UCTIOIH30-
BaHMEM (U3UYECKUX BEJIWYMH, XapaKTEPU3YIOUIHX
BEIIECTBA C KOJUYECTBEHHON CTOPOHBI: Macchbl, 00be-
Ma (HOpMaJbHbIE YCJIOBHA) ra3oB, KOJIMYECTBA Bellle-
CTBa; HCIOIb30BATh CUCTEMHbIE XUMHUYECKHE 3HAHUS
JUIS TIDUHATHS PEIICHUH B KOHKPETHBIX XKH3HEHHBIX
CUTyallUsiX, CBS3aHHBIX C BEIECTBAMH U MX MPUMEHE-
HUEM;

- YMETh CaMOCTOSTENIbHO IJIAaHHPOBATh U MPOBOJIUTH
XUMUAYECKUH AKCIEPUMEHT (IOJIy4YeHHE M H3ydCHHE
CBOICTB HEOPTaHMUYECKHX M OPraHUYeCKHX BEIIECTB,
KayeCTBEHHbIE PEaKIMH YTIEBOJOPOJIOB Pa3IMIHBIX
KJIACCOB M KHCJIOPOJCOIACPKALINX OPraHMYECKUX Be-
IIECTB, PELICHHE 3KCIIEPUMEHTANbHBIX 3a7ad MO pac-
MO3HABaHUIO HEOPTraHMYECKUX W OpPraHWYEecKUX Be-
IIECTB) C COOINIOJICHHEM TpaBui 0e30MacHOro odpa-
IICHUS] C BELIECTBAMM U J1aOOPaTOPHBIM 000pYyHOBa-
HUEM, (OPMYIUPOBATh LETH HCCIEAOBAHUS, MPEIO-
CTaBISITh B Pa3NUYHON (hopMme pe3ynbTaThl dKCIEPH-
MEHTa, aHAJIN3UPOBATh M OLEHHBATH HMX JOCTOBEP-
HOCTb;

- YMETb OCYUIECTBISATH IIEeJICHANPABICHHBIN IONCK
XUMHYECKO MH(OpManuy B pa3iIUYHbIX HCTOYHUKAX
(HayuHas W ydeOHO-Hay4Has JIATEPaTypa, CPEACTBa
MaccoBod umH(popMauuu, cetb MHTepHET W Apyrue),
KPUTUYECKH aHAIN3UPOBaTh XUMHUYECKYI0 HH(pOpMa-
LIUI0, IIepepadaThiBaTh €€ U UCIOJIb30BATh B COOTBET-
CTBUM C MTOCTABJICHHON Y4eOHOM 3a/1aueii;

- BIAJETh CHCTEMOM 3HAHMH O METOAAX HAYYHOTO
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€HBI, pecypcocOepekeHus,
IPABOBBIX M STHYECKUX HOPM,
HOPM HH(pOPMAaLMOHHON 0e3-
OTIaCHOCTH;

- BJIaZIeTh HaBBIKAMHU PacIio-
3HaBaHUS U 3aLIUTHI HHPOP-
ManuH, HHHOPMAITHOHHON
0e30MacHOCTH JINYHOCTH;

MO3HAHUS SIBJICHUIN MPUPOABI, UCIONb3YEMBbIX B €CTe-
CTBEHHBIX HAayKaX M YMEHUSMH NPHUMEHSTH 3TH 3Ha-
HUS NIPU SKCIIEPUMEHTATBHOM HUCCIEAOBAHUM BEIIECTB
U s OOBSICHEHUS XUMHYECKUX SIBJICHUH, UMCIOIINX
MECTO B IIPHPOJIE MPAKTUIECKONW JEeSTETFHOCTH Yeso-
BEKa U B TIOBCETHEBHOM JKHU3HU;

OK 04. Dddextus-
HO B3aMMO/ICHCTBO-
BaTh U paboOTaTh B
KOJUIEKTHBE U KO-
MaHJie

- TOTOBHOCTH K CamMOpa3BH-
THIO, CaMOCTOSITEJIbBHOCTH M
CaMOOTPECICHHUIO;
-OBJIaJICHAC HaBBIKAMU y4eO-
HO-MCCJIE0BATENbCKOM, TMpo-
€KTHOM W COIMaJbHOM Jes-
TEIIbHOCTH,

OBJaneHue yHUBEpPCAJIbLHBI-

MH KOMMYHHKATHBHBIMHU
eHCTBUAMM:

0) coBMeCTHasA JeATeNb-
HOCTb:

- MOHHMMAaTh U HCIOJb30BAThH
MIPEUMYIIECTBAa KOMaHIHOW H
WHIUBUIYaJTbHON paOOTHI;

- TNPUHUMATH IEIU COBMECT-
HOW JIEATEIILHOCTH, OPTaHU30-
BBIBaTh W KOOPJIWHUPOBATH
JIICUCTBHUS II0 €€ JTOCTHKCHHIO:
COCTaBIATh IUIAH JACHCTBUM,
pacrpenesnsiTe poiid C y4eTOM
MHCHUU YYaCTHHUKOB 0OCYyX-
JlaTh Pe3yJabTaThl COBMECTHOMN
paboTHI;

- KOOPAWHHPOBATH W BBIMOJ-
HATh paboOTy B YCJIOBHUSX pe-

QTBHOTO, BHPTYaJIbHOTO H
KOMOWHHPOBAHHOTO  B3aHMO-
JICHCTBHS,

- OCYILIECTBISATH MO3UTHUBHOE
CTpPaTeTUYECKOE TIOBEICHHUE B
PasIUYHBIX CHUTYyalusIX, IIpo-
SIBJIATH TBOPYECTBO M BOOOpa-
’)KeHue, ObITh HHUIIHATHBHBIM
OBjaneHue yHUBEpPCAJIbHBI-
MH PeryJsiTUBHbIMU Jeii-
CTBHSIMH:

T) NPUHATHE ce0s1 U JAPYrux
Jioaeit:

- MPUHUMATh MOTHBBI U apry-

MEHTBl JPYTHX IoJel MpH
aHanmM3e  pe3yibTaToB  Jes-
TENBHOCTH;

- TMpU3HABaTh CBOE IMPaBO U
MpaBo Jpyrux JoAed Ha
OIINOKH;

- pa3BHBATh CIOCOOHOCTH IT0-
HUMATh MUP C TIO3UIMH APYTO-
T'0 YeJIOBEKa,;

- YMETh IUTAHUPOBAThH M BBHITOIHITh XUMUYECKUH dKC-
MEepUMEHT (TIPEBPAIEHHUS] OPTaHUIECKHUX BEIIECTB MPHU
HarpeBaHUM, IOJNyYCHHE OTWICHA W H3YyYCHHE €ro
CBOMCTB, KAa4eCTBEHHBIE pEAKIUW Ha aIbJETUIH,
Kpaxmaj, YKCYCHYIO KHCIOTYy; JAEHaTypamus OeIKoB
NpU HarpeBaHUM, LBETHHIC PEaKIHU OEJKOB; MPOBO-
OUTHh PEAaKLUUH HMOHHOTO OOMEHa, OMpEnesiTh Cpeny
BOJIHBIX PacTBOPOB, KaYECTBEHHBIC PEAKIUH Ha CYJb-
¢dat-, kapOOHAT- U XJIOPUI-aHUOHBI, HA KATHOH aMMO-
HUSI; peliaTh SKCHEPUMEHTAbHBIE 33/1a4M M0 TeMaM
"Metamns" n "Hemetamnel") B COOTBETCTBUH C Tpa-
BWJIAaMH TEXHHKH 0€30MacHOCTH Tpu OOpamieHuu ¢
BEIIECTBAMH U  JabopaTopHBIM  00OpYZOBaHHEM;
NPECTABIATh PE3yJIbTaThl XHUMHUYECKOTO DKCIIePH-
MeHTa B (pOpMe 3aITUCH YPaBHEHUH COOTBETCTBYIOIIUX
peakuuii U (HOpMyIHPOBATH BBIBOJBI Ha OCHOBE 3THX
pe3yIbTaTOB;

-yMETh CaMOCTOATEIHHO TUIAHWPOBAaThH U TPOBOIUTH
XUMUAYECKUH JKCIEPUMEHT (IOJIy4YeHHE M H3ydeHHE
CBOWCTB HEOPraHWYECKUX W OPraHMYECKHX BEILECTB,
KaueCTBEHHbIE PEaKIH YTIEBOJOPOIOB Pa3THIHBIX
KJIACCOB W KHCIIOPOJICOMEPKAIINX OPTaHUYECKHX Be-
IECTB, PELICHUE 3KCIIEPUMEHTANBHBIX 3a7ad MO pac-
MO3HABAHUIO HEOPraHWYEeCKMX M OPraHMYECKHX Be-
IIECTB) C COONIOZCHWEM MpaBwi Oe30macHOro obpa-
IICHUS] C BEUIECTBAMH U J1a0OPaTOPHBIM 000pYyIOBa-
HUEM, (OpPMYIUpPOBATh LEIH HCCIEAOBaHUSA, MPEno-
CTaBIISITh B Pa3iMYHON (hopMme pe3ynbTaThl dKCIECPH-
MEHTa, aHAIM3UPOBATh M OILEHWBATH HMX JOCTOBEp-
HOCTBb;




OK 07. CopneiicTBo-
BaTh COXPaHEHUIO
OKpY>KarolleH cpe-
eI, pecypcocOepe-
XKEHUIO, IPUMEHSTh
3HaHUA 00 U3MEHe-
HUM KJIUMATa, IPHUH-
IUTIBI OEPEXKITUBOTO
MIPOM3BOACTBA, -
(EeKTHBHO JIECTBO-
BaTh B UPE3BbIYANi-
HBIX CUTyalusax

B o0/1acTH 3K0J10IrH14€CKOro
BOCIIUTAHMUSA:

- c(OpMHPOBAHHOCTH 3JKOJIO-
TUYECKON KyNbTYpbl, MOHUMA-
HUE BIUSHHUS  COLMAIBHO-
9KOHOMHUYECKHUX IMPOIIECCOB Ha
COCTOSIHHE MPHUPOJHOW U CO-
IUATBHON cpefbl, OCO3HAHHE
rI100ATBHOTO XapakKTepa JKO-
JIOTUYECKHX MPOOIIeM;

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

- AKTUBHOE HENpusiTHE Jeil-
CTBUW, TMPHUHOCSIIUX  Bpea
OKpYKalolleu cpeje;

- YMEHHE IPOTHO3UPOBAThH He-
OJIaronpusTHBIE  3KOJOTHYE-
CKHE TOCIEJCTBUSA NpPEaNpH-
HUMAaeMbIX JEHCTBUM, MPEOT-
BpaIaTh ux;

- paclIMpeHuEe OIbITa JAes-
TEJIBHOCTH 3KOJIOTM4YECKOU
HaIpPaBICHHOCTH;

- OBJIaJICHUC HABBIKAMU y4eO-
HO-UCCIIEAOBATENIbCKOM, MTPO-
€KTHOI U COLIMAJIbHOM Jiesi-
TEIBHOCTH;

- chopMHpOBATh MPEACTABICHUS: O XUMHUYECKOH CO-
CTaBJISIIOIIEA €CTECTBEHHOHAYYHON KapTHUHBI MHpA,
pOJIM XUMUM B TIO3HAHUU SIBIICHUH MPHUPOJEI, B (op-
MUPOBaHUM MBIIUICHUS W KYJIbTYPbl JUYHOCTH, €€
(DYHKIIMOHATIBHOH I'PaMOTHOCTH, HEOOXOIUMOW IS
pelleHHs TTPAKTHYECKHUX 33]]a4 M KOJOTUIeCKH 000C-
HOBAaHHOTO OTHOIICHHUSA K CBOEMY 3I0POBBIO U TpHU-
poAHOM cpene;

- YMeTh COONIOAATh IMpaBHJIa AKOJIOTUYECKH IIeNECO-
00pa3HOTO MOBEACHUS B OBITY ¥ TPYJOBOH ACSITEIHHO-
CTHU B IIEJIIX COXPAHEHUS CBOETO 3I0POBbSI U OKPYXKa-
I0I1IeH MPUPOJHON CpeJibl; YUUTHIBATH OMACHOCThH BO3-
JICCTBHS Ha JKMBBIE OPraHU3MBbI OIPEICIICHHBIX Be-
IIECTB, MOHUMAsl CMBICH IMOKAa3aTels NpeaeiabHOU M0-
MyCTUMOMW KOHIIEHTpAIUU;

- YMETh IIPOTHO3UPOBATh, aHAINU3UPOBATH U OLCHU-
BaTh C TO3UIMH DSKOJIOTWYECKOW O€30MacHOCTH TO-
CJIEJICTBUS OBITOBOW W MPOU3BOJCTBEHHOHN JEATEIHHO-
CTH YeJOBeKa, CBA3aHHOM C mepepaboTKOM BeIlIecTB;
UCIIOJIb30BaTh IIOJYYCHHbIE 3HAHUS ISl MNPUHATUA
TPaMOTHBIX pEIIeHUi TpoOIeM B CUTyaIUsIX, CBS3aH-
HBIX C XUMHEH;

- YMETh OCO3HABaTh OMACHOCTh BO3NICHUCTBUSA HA KU-
BBIC OPraHHU3Mbl OMNPEIECICHHBIX BEIIECTB, MOHUMAS
CMBICJI ITOKA3aTeNs NPEAEIbHON TOIyCTUMON KOHLEH-
Tpaluy, W TMOSICHATh Ha MPUMEpax CHOCOOBI yMEHb-
UICHUS U MPEAOTBPALICHHS UX BPEIHOTO BO3ACUCTBHS
Ha OpraHU3M YEJIOBEKa.
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2. CTPYKTYPA U COJIEP)KAHUE OBIIIEOBPA3OBATEJILHON JUCIHATLIMHBI

2.1. O0beM QUCHUILIMHBI ¥ BUAbI Y4eOHOI padoThI

Bua yueOHoii padoThI

Oo0vém uacoe

MakcumaabHas yyeOHasi HAarpy3Ka (Bcero) 78
Oobs13aTesibHAs ayAUTOPHAsI yueOHAsi HArpy3Ka (Bcero) 78
B TOM YHUCIIE:
TEOPETUYECKUE 3aHATUS 56
IIPAKTUYECKUE 3aHATUS 20
KOHTPOJIbHBIE pabOTHI 2

KYPCOBBI€ PadoThl (IPOCKT) (He npedyCMOmpeHo)

CamocrosiTesibHas padoTa o0y4yawinerocs (Bcero)

B TOM YHCJIC:

CamocrosrenbHas paboTa HaJl KypcoBoi paboToil (IpoeKToM) (He
npeoycCmMoOmpeHo)

Umoeosas ammecmayus 6 ghopme ougppepenyuposannozo 3auema (2 cemecmp)
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2.2. TeMaTH4yeCKMil IJIAH U COJAEPKAHME JUCUHUIIMHBI COAEPKAHNE YUEOHON TUCHUIIIMHBI « XUMHS»

Konpbl 00mux u mpo-
(eccHOHATBHBIX KOM-
neTeHI i, JUYHOCT-
HBIX MeTalpeaMeT-

HaumenoBaHue Copep:xanue yueO0HOro MmaTepraJia (OCHOBHOe M IPO(deCcCHOHATBLHO-0OPHEHTHPOBAHHOE), 1a00paTOPHBIE H NPAKTHYECKHE 3a- Oo0bem HbIX, IPEIMETHEIX
pa3fiesioB U TeM HATHS, IPUKJIATHOI MOIYJIb 4acoB i
pe3yabTaToB, GopMu-
POBaHMIO KOTOPBIX
€roco0CTBYET JIEeMEHT
MPOrpaMMbl
1 2 3 4
1 kypc 1 cemecTp
Pa3gen 1. OcHOBBI CTPOEeHHS BelecTBA 8
Tema 1.1. Copep:xanue y4eO0HOr0 MaTepuaJa 4 OK 01
Crpoenne aTOMOB [ CuMBOJIMYECKHI A3bIK XUMHMH. XUMU4ecKuil dnemenT. COBpeMEHHAst MOJIEb CTPOEHMS aTOMa. DJIEKTPOHHAs KOH(UIypalus aToMa. 5
XMMHYECKHX DJIe- Krnaccudukanms XuMUIECKUX DJIEMEHTOB (s-, p-, d-3J1eMeHThI). BajieHTHBIE 2IEKTPOHBI.
MCHTOB M [IPUPOAA | BajieHTHOCT. JNEKTPOHHAs IPUPOIA XUMHYCCKOM CBS3H. DIEKTPOOTPULATEILHOCTS. BU/IBI XHMUIECKOH CBA3H (KoBaJIeHTHasI, NOHHAS, 5
XMMUYECKOH CBA3M | MeTajuinuecKas, BOJAOPOJIHAs) U crloco0bl ee 00pa3oBaHusl.
Tema 1.2. Conep:kanue y4eOHOro MaTepuaJa 4 OK 01
IMepuoanyecknii Ilepuonuueckuit 3axon .M. MenneneeBa UCTOPUUECKOE U COBpPEMEHHOE cojepxaHue. Ilepuonuueckas cucreMa XMMHUYECKHX dJIe- 2 OK 02
3aKOH ¥ Tabnuua menToB J[.U. MenneneeBa. @usndeckuit cmuicn [lepuognmdeckoro 3axona J[.M. MenneneeBa. 3aKOHOMEPHOCTH M3MEHEHHUSI CBOHCTB
H.N. Menneneesa XAMHYECKHX 3JEMEHTOB, 00pa3yeMbIX UMH IIPOCTHIX M CIOKHBIX BEIIECTB B COOTBETCTBUU C ITOJIOKEHHEM XHMHUYECKOTO dJIEMEHTa B
Ilepuonuueckoin cucreme. MupoBo33peHueckoe U HayuHoe 3HaueHue llepuoanyeckoro 3axona (.M. Menneneesa. Ilpornoser I.1.
MenneneeBa. OTKPBITHE HOBBIX XHMHUYECKHX DIIEMEHTOB.
IIpakTHyecKkne 3aHATHSA 2
IIpakTuueckoe 3anstue Ne 1. Pemenne 3aganuii Ha UCMOJIB30BAHUE XUMHUYECKON CHMBOJIMKH M Ha3BaHUM COCAMHEHUH 10 HOMEHKJIa-
Type MEXIyHApOAHOTO COI03a TEOPETHUECCKON W MPUKIATHONW XUMHH M TPUBHAIBHBIX HA3BAHWH U COCTABIICHHS XUMUYECKHX (op-
MYJI IByXaTOMHBIX COCTUHEHNH (OKCHIOB, CYIb(GHUI0B, THAPHUIOB U T.II.) U APYTHX HEOPTAaHWIECKUX COSTUHEHHUH OTACIBHBIX KIACCOB.
[IpakTrdeckue 3a1aHus HA YCTAHOBJICHHE CBSI3W MEXKIY CTPOCHHEM aTOMOB XMMHYECKHX 3JIEMEHTOB M NEPHOIMYECKAM N3MEHCHHEM
CBOMCTB XUMUYECKHUX JIEMEHTOB U UX COCMHEHUI B COOTBETCTBUU C N0OJ0XkeHUeM B [lepuonuueckoii cucteme.
Pa3nen 2. XumMuueckue peakiun 12
Tema 2.1. Tumet xu- | Conep:kanue y4eGHOro MaTepuaJa 6 OK 01
MMYECKUX peakunid  |Knaccupukanus 1 THIIBI XUMUYECKHMX PEAKIUil C y4acTMEM HEOpraHndeckux BeruectB. COCTaBIEHUE YPaBHEHHMI COEIMHEHUS, Pasiio- 2
JKCHHS, 3aMEIIeHHs M 0OMEHa, B T.4. TOPCHHS, OKHCIICHHUS -BOCCTAHOBJICHHS. Y PaBHEHHUSI OKHCIICHUS-BOCCTAHOBIICHHSL.
Crenenp okuciieHUs. OKHCIUTENb W BOCCTAaHOBUTENs OKHCINTENFHO-BOCCTAHOBUTEIBHBIE PEAKIH B IIPHPOJIE, MPOU3BOACTBEHHBIX )
IIpoIieccax 1 )KU3HEAEATEIbHOCTH OPTaHH3MOB
IIpakTHyeckue 3aHATHSA 2

HpaKTI/I‘{CCKOG 3ansaTre Ne 2 KonnuecTBeHHBIC OTHOIICHHS B XMMHUH. OCHOBHBIC KOJIMYECTBCHHBIC 3aKOHBI B XUMHHU U pacyd€ThI IO ypaB-
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HEHUSM XUMHYECKUX peaknuid. Moib Kak eMHAIIA KOJTMIeCcTBa BemecTBa. MolsipHas Mmacca. 3akoH ABoraapo. MoJIsIpHbI 00beM Ta-
30B.

Tema 2.2 Dnextpo- |Conepikanmne yueGHOro MaTepuaia 6
JIUTHYECKast TUCCO- | Teopus dIMEKTPOTUTHUECKON nuccormanui. oHbBI. DIEKTPOJIMTHI, HEAJIEKTPOJINTHL. Peakiiny HOHHOTO 0OMeHa. . 2
L(MALHS X HOHHBIH CocraBneHne peaknuii HOHHOTO OOMEeHa ITyTeM COCTaBJICHHS WX IOJIHBIX M COKPAILICHHBIX MOHHBIX ypaBHEHHUI. KHCIOTHO-OCHOBHEIE )
obmeH peaknuy. 3agaHus Ha COCTABJIICHUE NOHHBIX PEaKITi
IIpakTHyecKkne 3aHATHS 2
[Ipaktuaeckoe 3anaTre Ne 3.“THITBI XUMUYIECKUX PEAKITHIA .
3amaHust Ha COCTABJICHNE MOHHBIX PEAKINi, ONpEeIeTICHAE THIIOB PEAKINHA, NX IIPHU3HAKOB.
Pa3gen 3. CTpoenne u cBOIiCTBa HEOPraHUYECKHX BellleCTB 14
Tema 3.1. Knaccu- Conep:kanue y4e0HOro MaTepuaJa 2 OK 01
(uxanus, HoMeHKIa- |[IpeaMeT HEOPraHUYECKOH XMMHUH. B3amMOCBS3b HEOPraHMYECKUX BeINecTB. Kiaccupukamus HeopraHMYecKux BemecTs. IIpocTeie n OK 02
Typa ¥ CTPOCHHUE cloxkHble BemecTBa. OCHOBHBIE KIIACCHI CIIOKHBIX BEILIECTB (OKCI/II[BI, TUIPOKCHUIBI, KUCIIOTHI, COHI/I). AFpCFaTHLIe COCTOSIHUS BEIIIECTBA.
HCOPraHM4ICCKuX THune! KPUCTAIUIMIECKHUX PEIIECTOK (aTOMHAsS, MOJIEKYIApHAsl, HOHHAS, METaJUINIeCKast). 3aBUCUMOCTh (PU3NUECKUX CBOMCTB BEIIECTBA OT
BEILECTB TUTIA KPUCTAUIMYECKONW pemIeTKH. 3aBUCUMOCTh XUMHUYIECKOH aKTUBHOCTH BEIIECTB OT BHIOB XMMHYECKOI CBS3M WM THIIA KPUCTAJUTHYE- 2
CKOM pelIeTKH.
HomeHnknatypa HEOpraHHYECKHX BEIIECTB: HA3BaHHE BEIIECTBA MCXOIS M3 MX XUMHYECKOW (OPMYIBI MIIH COCTABICHHE XUMHUYECKOH
(dopMyJIbl MCX0J1sl M3 Ha3BaHus BeltecTsa o MexayHapoaHoi (MIOITAK) winu TpuBHaibHONW HOMEHKIIATYDE.
Tema 3.2. ®muxo- | Coxep:kanue yueGHOro MaTepuasa 4
XUMUYECKHE CBOKM- [ Metamnsl. O6mue Gpusndeckne 1 XMMHYECKHE CBOKMCTBA MeTaloB. CIocoOkl MOMyYeHHs. 3HAYEHHE METAIUIOB M HEMETAJIIOB B PHPO-
CTBa HCOpraHHU4C- Jie W KU3HENEATEIHbHOCTH YesioBeka M opranu3mMoB. Koppo3ust MerammoB. Hemertamnsl. OOmue ¢puzndeckne U XUMAYECKHUE CBOHCTBA 2
CKHX BEILIECTB HemetauioB. Tunuunele cBoiicta HemerayuoB [Y— YII rpynn. Knaccudukanust 1 HoMEHKIATypa COeIMHEHUH HEMETAIIJIOB.
IIpakTHyecKune 3aHATHS 2
[Ipaktuaeckoe 3ansaTue Ne 4. Pemrenne mpakTHKO-OPUEHTHUPOBAHHBIX TEOPETUISCKUX 3alaHNi Ha CBOWCTBA, COCTaB, MOJyYeHHE U 0e3-
OTIACHOE MCIIOJIF30BaHIE BAKHEHIINX HEOPTAaHHIECKHX BEMIECTB B OBITY M MPAKTHUECKOH NEeSITEIHbHOCTH YEJIOBEKA.
Tema 3.3. UnenTu- Coaep:xanue yuedOHOro MaTepuaja 6
(uxanus HeopraHu- | XuMHYeCKHE CBOWCTBA OCHOBHBIX KIIACCOB HEOPTaHMYECKUX BEIIECTB (OKCHIOB, KUCIIOT ). 3aKOHOMEPHOCTH B U3MEHEHHUH CBOHCTB 2
YECKHUX BCIICCTB MIPOCTHIX BEHIECTB, BOJOPOAHBIX COCAMHEHUH, BBICIINX OKCHUIOB U THIPOKCHJIOB.
XUMHAYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHUIECKHUX BEMIECTB (TUAPOKCUIOB, COJei u Ap.). [IoHsATHE 0 KaYeCTBEHHOH peak- )
17078
IIpakTHyecKkue 3aHATHS 2
[Ipaxtrueckoe 3amsaTue Ne 5. CocraBiieHHe ypaBHEHHH XHMHYECKHX PEAKIUI C y9aCTHEM NPOCTHIX W CIOKHBIX HEOPTaHWIECKHX Be-
IIECTB: METAJUIOB M HEMETAJUIOB; OKCHAOB METAJIOB, HEMETAIIOB M aM(OTEPHBIX 3JIEMEHTOB; HEOPTaHUUECKNX KHCIOT, OCHOBAHUHN H
aM(OTEPHBIX THAPOKCHOB; HEOPTAaHMYECKUX COJIEH, XapaKTepPH3YIOMNX HX CBOicTBa. M neHTH(HKAIN HEOPTraHUIECKHUX BEIIECTB.
KonTpoabHnas pa- .
Gora Kontponsnas padora Nel. CTpoeHHe 1 CBOMCTBAa HEOPTAHWYIECKHUX BEIIIECTB 2
1 kypc 2 cemecTp
Pa3gen 4. CTpoenue u CBOIiCTBa OPraHUYeCKHX BelllecTB 28
Tema 4.1. Knaccu- | Conepsxanne yaeGHoro marepuasa 6 OK 01
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(ukamus, CTpoeHUe u

[TosBiieHMEe 1 pa3BUTHE OPraHUYECKONW XUMUHU Kak Hayku. [Ipeamer oprannyeckoit Xumuu. MecTo 1 3HaYeHHE OPTaHUYECKOW XUMHUU B

HOMEHKJIATypa Opra- |CHUCTeMe eCTECTBEHHBIX HayK. XHUMUUECKOE CTPOCHHE KaK MOPSIIOK COEIUHEHUSI aTOMOB B MOJIEKYJIE COTJIACHO UX BaJeHTHOCTH. OCHOB- 2
HUYECKUX BEIIECTB  |HbIE MOJOXKEHUS TEOPUU XUMHUECKOTO CTPOCHUS OpraHuueckux coeanHennit A.M. ByTiepoa. YriepoaHslil CkelneT OpraHuuecKon Mo-
JIEKyJIbl. 3aBUCUMOCTb CBOMCTB BELIECTB OT XMMUYECKOT0 CTPOeHHs MoJieKy. Mi3omepust 1 H30MepBhl.
[NonsaTue o pyHKIMOHANBHOM Tpymie. Pagukan. [TpuHIUNE! KiaccuUKanuyu OpraHMYeCKUX COSAMHCHIE. Mex1yHapoJHass HOMEHKJIa- )
Typa ¥ MPHUHIUITEI HOMCHKIIATYPbl OPTaHHYECKIX COCAUHCHHH.
HomenkinaTtypa opraHu4eckux COECOUHEHHM OTAENbHBIX KJIACCOB (HACHIIICHHbIE, HEHACHIIICHHBIE M apOMaTHYECKHUE YIJIEBOAOPOIbI,
CIUPTHI, (PEHOJBI, aJIbJACTHIIbI, KETOHBI, KAPOOHOBBIC KUCIOTHI U Jip.) COCTaBICHUE MOTHBIX M COKPALICHHBIX CTPYKTYPHBIX (hOPMYI Op- 5
TaHUYECKHUX BEIIECTB OTAEIbHBIX KIIACCOB, MCIOJIB3YS MX Ha3BaHMUS 10 CUCTEMAaTHUECKOH HOMeHKiarype. Pacuersl npocreiieit ¢op-
MYJIbl OPraHNYEeCKOM MOJIEKYJIbI, HCXOJIsl M3 DJIEMEHTHOTrO cocTana (B %).
Tema 4.2. CpoiictBa | ConmepxaHue y4eGHOT0 MaTepuaja 12
OpPraHUYECKUX CO- OU3MKO-XMMHUYECKHE CBOMCTBA OPraHMYECKUX COCAMHEHUI OTHENBbHBIX KJIACCOB (OCOOCHHOCTH KiIAacCH(UKALUU M HOMEHKIATYpPbI
€IMHEHUI BHYTPH KJIacca; TOMOJIOTHYECKUH psin v obuias gopmysia; n3omepus; GU3NUECcKre CBOWCTBA; XMMUYECKHE CBOICTBA; CIIOCOOBI MoJTyye-
HUs): 2
— TMpeaeNnbHBIe YIIIeBOAOPOALL. ['opeHre MeTaHa Kak OJWH W3 OCHOBHBIX MCTOYHHKOB TeIIa B MPOMBINUICHHOCTH M ObITy. CBOMCTBa
MIPUPOIHBIX YTIIEBOIOPOJIOB, HAXOXKICHUE B IPHPOJIE ¥ NPUMEHEHNE AJIKAHOB;
IIpakTHyeckue 3aHATHSA 2
W3oMepust 1 HOMEHKJIaTypa yriaeBoAOpOAOB
— HempenenbHble U apoMaTH4YecKue yrieBoaoposl. [lonumepusamus 3TUIeHa KaKk OCHOBHOE HallpaBlIEeHHE €ro UCIOb30BaHus. ['ope- 5
HHE alleTHICHa KaK HCTOYHUK BEICOKOTEMIEPATYPHOTO IDTAMEHH JUISI CBAPKH U PE3KH METAJUIOB,
— KHCIIOPOZCOJIepIKaIe COSANHEHUs (CITUPTHI U MIPOCThIE 3GUPHI, (PEHOIIBI, ANbAETH/Ibl U KETOHBI, KAPOOHOBBIE KUCIOTHI M UX IPOH3-
BojHBIC). [IpakTHUuecKkoe IpUMEHEHHE STHUIICHTINKONS, TniepuHa, ¢peHona. [Ipumenenne dopmanpaeruaa, aleTaabaeruaa, YKCyCHON 2
KHACJIOTHI. MBIJTIa KaK COJIM BRICIIAX KapOOHOBBIX KHCIOT. Molomne CBOHCTBA MBIJIA;
— a30TCOAEpIKAIINe COCOMHEHNU (AaMHHBI 1 aMHHOKHCIIOTHI, OenKH). Beicokomonekysipabie coenuHenns. MoHOMep, TTOIMMeEp, CTPYK- 2
TypHOe 3BeHO. [lonnmepusanus.
I'eneTmdeckas CBsI3b MEXKIY KiaccaMH OpraHMYECKHX COCOMHEHHUH. PerreHne memouexk mpeBpameHnid Ha TeHETHYECKYIO CBSA3b MEXKIY
KJIacCaMH OPTaHMYECKUX COCAMHEHUH C COCTAaBJICHHUEM Ha3BaHHII OPraHUYECKUX COCJAMHEHHI M0 TPUBHAIBHOW WIM MEXIyHApOIHOM 2
CHCTEMaTHYECKOH HOMEHKIIATYpeE.
Tema 4.3. UnenTu- Coaep:xkanue y4edOHOro MaTepuaja 10
(uxanus opranude- |BroopraHudeckue coeuHeHus.. [IpespanieHns OeIKoB MUY B opranusMme. buonorudeckue QyHKIUN GENKOB. 2
CKHX BCHICCTB, HX [Tpumenenne u Guosornyeckas poib yriaeBoaoB. OKHUCIICHHE YIIIEBOJOB — HCTOYHUK YHEPTHH KHUBBIX OpraHu3MoB. O0JacTH npuMeHe-
3HAYCHUC U IPUME-  [Hps aMHHOKHUCIIOT 2
HCHHE B OBITOBOH 1| buonornyeckue (yHKIIMY XUPOB. Ponb OpraHndeckoll XMMHH B PENICHUH TIPOo0OJIeM MHUIIEeBOH 0€30IMacCHOCTH
HPOU3BOACTBEHHON [Py, opraHnM4ecKoil XMMHMH B PEIICHAM TPOOJIEM SHEPIETHYECKON OGE30MaCHOCTH, B Pa3BUTHU MEIWLUHBI, CO3JAHMH HOBBIX MAaTEpHa-
ACATCIBHOCTH €TI0~ | 0B, HOBBIX MCTOYHHUKOB DHEPTUH (AILTEPHATHBHBIE HCTOYHUKM dHeprur). ONacHOCTh BO3ACHCTBUS HA XKHBBIE OPTaHU3MBI OPraHUde- )
BCKa CKHX BEIIECTB OTIENBHBIX KIJIACCOB (YTIEBOAOPOABI, CIIUPTHI, (DEHOIBI, XJIOPOPTaHNUECKUE MPOU3BOIHBIC, ATBICTUABI U JIP.), CMBICT
ITOKA3aTesIsl MPEaeIbHO JOMyCTUMON KOHIIEHTPAIHH
IIpakTHyeckue 3aHATHSA 2

IIpakTrueckoe 3anarue No7: “ PenieHrne mpakTUKO-OPUEHTHPOBAHHBIX TEOPETHUECKUX 3aJaHN/ HA CBOMCTBA OPraHMYECKHUX COCIMHEHHI

OK 02
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OTJIENIFHBIX KJIaCCOB.» M IeHTHHKAINS OPraHNYeCKUX COSTMHECHUH OTIENbHBIX KitaccoB. CocTaBIeHNE YpaBHEHIH peaKIInii.
CTpyKTypa ¥ CBOHCTBA opranndeckux emectB. O6001enne 3HaHui. 2
Pa3gen S. Kuneruyeckue U TepMoANHAMHYECKHE 3aKOHOMEPHOCTH MPOTEKAHUA XHMHYECKUX Peakui 4
Tema 5.1. Cxopocts | Conep:kanue yueGHOro MaTepuasa 4 OK 01
XMMHYCCKHUX pCaK- CKOpOCTh PEaKIfH, €€ 3aBHCHMOCTh OT PAa3IMYHBIX (DAKTOPOB: MPHUPOIBI PEATUPYIONMINX BEUIECTB, KOHIICHTPAIIUN PEarupyromux Be- OK 02
nui. XUMHYIECKOE miecTB, Temrepatyps! (paBuiio BanTt-I'odda), ruronany peakiinoHHON MMOBEPXHOCTH, HAIMYHS KaTtamu3atopa. TermioBbie 3¢ (eKTH pe-
paBHOBECHE aKkmuid. JK30- M dHAOTepMHUUYeckne peakiuu. OOpaTUMOCTh peakIii. XMMHYIECKOe PaBHOBECHE M €T0 CMEIEHUE TI0J] ACHCTBHEM pa3- 2
JUYHBIX (QaKTOPOB (KOHIICHTPANNS PEareHTOB WM MPOAYKTOB PeakIiy, AaBlICHHE, TEMIIEpaTypa) U CO3IaHUs ONTHMAIbHBIX yCIOBUH
MIPOTEKAHNS XUMHUIECKUX MPOIECCOB.
IIpakTHyeckue 3aHATHSA 2
[IpakTrueckoe 3ansaTue Ne 8. PemeHne mpakTHKO-OPHEHTHPOBAHHBIX 33/IaHUH Ha aHAJIN3 (PaKTOPOB, BIHSIOIINX Ha U3MEHEHHE CKOPO-
CTH XUMHYECKON PEakKInH, B T.4. C MO3UIMHA SKOJIOTHYECKH IIeTIECOO0Pa3HOTO MOBEACHUS B OBITY W TPYHOBOW AEATEIHHOCTH B IIEIISX
COXPaHEHHS CBOETO 3/I0POBBS M OKPY’KAIOIIEH MPUPOTHON CPEIbI.
Pa3nen 6. PacTBopbI 4
Tema 6.1. [Tousitie o | Conep:kanue y4eGHOro MaTepuaJa 2 OK 01
pacTBopax PactBopenne kak Qu3nko-xuMudeckui mporecc. PactBopsl. CriocoObl MPUTOTOBJICHHUS pacTBOpPOB. PacTBopumocTs. MaccoBast mosst OK 02
pacTBOpeHHOTO BermecTBa. CMBICH IMOKa3aTelsl MPeIebHO TOIMyCTUMON KOHIICHTPAIINN M €r0 UCTIOIB30BaHUE B OIIEHKE SKOJIOTHIECKOH ’ OK 07
6e3omacHocTH. [IpaBmia IKOJOTHYECKH MEIECO00pa3HOTO MOBENEHHS B OBITY W TPYIOBOW AEATEIFHOCTH B IIEJISAX COXPAaHEHHUS CBOETO
3II0POBBsI M OKPYXKAFOIIEH MPUPOTHON CPEIbl: OMACHOCTH BO3/ICHCTBHS HA KUBBIC OPraHM3MBI ONPEICIICHHBIX BEIICCTB.
IIpakTHyeckne 3aHATHSA 2
ITpaktudeckoe 3anaTue Ne 9. Penrenue 3a7ad Ha IPUTOTOBJICHHE PACTBOPOB (yI0OpEHMS, IEKaPCTBECHHBIE BEIIECTBA U OBITOBASI XUMUS).
Pa3znen 7. Xumusi B ObITY U IPOU3BOJACTBEHHON 1eATEJILHOCTH YeJI0BEKA 6 OK 01, OK 02,
Tema 7.1. Conepxanue y4eGHOI0 MaTepuaJa 6 OK 04, OK 07
Xumus B ObITY 1 Hogetimme nocTmkeHNs XUMHYECKON HAYKH U XUMUYECKON TEXHOJIOTHH. POIh XUMUK B 00€CTICYCHIH SKOJIOTHIECKOH, YHEPTreTHIECKON
NPOU3BOACTBEHHON | M MUIIEBOM MPOMBIIIEHHOCTH, PA3BUTUM MEANIMHEL. [IpaBuiia MOMCKa aHaIM3a XMMHYIECKON HH()OPMAINY U3 PA3IMYIHBIX HCTOYHHKOB.
JEATCIBHOCTH 4CJIO- | Cogep:kaHHe YUeOHOT0 MaTepuaja 4
BEKa Keiicol (¢ yaeTom Oymymieit mpodhecCHOHATBHON NeATEIBHOCTH) Ha aHAIH3 HHPOPMAITUHU O ITPOU3BOJICTBEHHOM JIEATEIHHOCTH YEJIOBEKa,
CBSI3aHHOW C Tepepa0d0TKOH M MOJyYEeHHUEM BEIIECTB, a TaKXKe C 3KOJOTrH4eckor Oe3omacHocThio. Hampumep, Oymara m KapaHaaiu, )
KpacKH, TOJIMMEPHI U TOJIMMEPHBIE MaTepHaIbl, TEKCTHIIBHBIE BOJIOKHA, CTEKJIO, KEpaMHKa, XHIMUYECKHE 3JIEMEHTH B OpPTaHU3ME Yello-
BEKa, XUMHUECKHE CPEJICTBA TUTHEHBI M KOCMETHKH.
I[IpakTHyeckue 3aHATHA
3amura keiica: [Ipencrasienne pe3yabTaTOB PENICHUS KEHCOB 2
IIpoMe:kyTOUHasi aTTecTAalUs N0 AMCHUILINHE B popMme nuddepeHIHPOBAHHOIO 3a4eTa 2
Bcero | 78
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3. YCJIOBHUA PEAJIN3AIIMA TPOTPAMMBI YYEBHOM JUCHUIIINHBI

3.1. TpeGoBaHusA K MUHMMAJIBLHOMY MAaTEPUAJIbHO-TEXHUYECKOMY 00ecredeHn o

Jnis peanu3ani MPOrpaMMbl TUCHMILIMHBI MPEAYCMOTPEHBI CIEAYIOIIUE CHEIHaIbHbIE
MTOMEIICHUS: yUeOHBIN KaOMHET XUMHUH U/WUIH YIeOHOM XUMUYECKOH T1abopaTopuu.

O6opynoBanne yueOHOro kKabuHeTa (HArJsiAHbIe MOCOOU): HAOOPHI MIAPOCTEPIKHEBBIX
Mojiele MOJIeKYJ, MOJEIH KPUCTAIIMYECKUX PEHIeTOK, KOJJICKIIMU MPOCThIX M CIOXHBIX Be-
IIECTB W/MJIM KOJUIEKIIMU TOJIMMEPOB; KOJUICKIUS TOPHBIX MOPOJ U MUHEpasoB, Tabmuia MeH-
neneeBa, yueOHbie PrtbMbl, 1TM(POBBIE 00pa30BaTEIbLHBIE PECYPCHI.

TexHuuyeckue cpeacTBa 00y4eHHsI: KOMIIBIOTEP C YCTPOHCTBAMH BOCIIPOU3BENICHHS 3BY-
Ka, TPUHTEP, MYJIbTUMENNA-IIPOEKTOP C SKPAHOM, MYJIbTUMEAMIHAA JOCKA, YKa3Ka-Ipe3eHTep
JUISL IPE3EHTaLHM.

OoOopynoBanue JjadopaTopur ¥ padoyMx MecT Ja0OPATOPUM: MEH3YPKH, MHUIETKU-
KareJIbHUIIbI, TEPMOMETPBI, MUKPOCKOTI, JIYIbI, MMPEAMETHBIC U MOKPOBHBIE CTEKJIA, TUIAHIIETHI
JUISL KanelnbHBIX peakiuii, GpuibTpoBajgbHas Oymara, MpOMBIBAJIKU, CTEKJISTHHBIE MPOOUPKHU, pe-
3MHOBBIE IPOOKH, (POHAPUKH, HAOOP PEAKTUBOB, CTEKJISTHHBIC MMAaJOYKH, IITATUBBI JUI TPOOUPOK;
MEpHBIC IWIMHAPHI, BOPOHKH CTEKIJISTHHBIC, BOPOHKHU JeIuTeNbHbIC muummHapudeckue (50-100
MII), CTYIIKA C TIECTUKOM, (ap(opoBbie YallKH, MTHHLETH, (PUILTPEI OyMaXKkHbIE, BaTa, Mapis,
YacoBbIE CTEKJIA, J1a0OpaTOpHbIE IITATUBBI, CIUPTOBbIE TOPENKHU, CIIMYKH, IPUOOp ISl MOTyde-
HUS Ta30B (WM MPOOHMpPKa C ra300TBOJHON TpyOKOH), Aep:karenu At NpOOUPOK, CKIISTHKH IS
XpaHEHHs! PEaKTUBOB, Pa3AaTOYHBIC JIOTKH; XuMudeckue crakadsl (50, 100 u 200 mn); mmarenu;
NUHIIETHI; TUTeNbHBIC HIMIILBI, CEKYHAOMEpHI (TaiiMepsl), MepHbIe mpodupku (Ha 10-20 M) u
MepHbIe KoJObI (25, 50, 100 u 200 M), BoasHas O0aHs (MJIM TEPMOCTAT), CTEKIJISTHHBIC TTAJIOYKH;
KOHHUecKkue Kosobl st TuTpoBanus (50 u 100 Mi1); MHAWKATOPHBIE MOJIOCKH JJISl ONPEACTICHUS
pH u cTanmapTHas MHAUKATOPHAS IIKajla; YHUBEPCAIbHBIN HHAUKATOP; nuneTku Ha 1, 10, 50 mn
(umm o3atopsl Ha 1, 5 1 10 Mut), OrOpeTKH A1 TUTPOBAHMSL, MEAULIMHCKUE mnpuilsl Ha 100—-150
MJ1, JabopaTopHbIe Bechl, pH-MeTphI 1 Jip. 1abopaTopHOE 000PYyI0BaHHE.

3.2. UaopMannoHHOe o0ecnieyeHNe peain3aliu MporpaMmbl

1. T'abpuensa O.C., OctpoymoB WU.I'., CnagkoB C.A. Xumus 10. ba3oBwiii ypoBeHb:
yuebHuK — M.: [Ipocsemenne, 2022.

2. T'abpuensa O.C., OctpoymoB W.I'., CnaaxkoB C.A. Xumus 11. ba3oBsiii ypoBeHb:
yueOHuK. - M.: [Ipocsemenne, 2022.

3. Tabpuemsta O.C., OctpoymoB WN.I'. Xumwmst mis mpodeccuii W CrenuaibHOCTEH
COLMAIbHO-9KOHOMHYECKOT0 U TYMaHUTapHOTo npoduieii: yaeOHuk. — M.: Academia, 2019.

4. I'abpuensu O.C., JIsicoBa I'.I'. Xumus. Tectsl, 3a1aun 1 ynpakHeHHs: yue0. mocooue
JUISL CTYJICHTOB IPO(eCCHOHATBHBIX 00pa30BaTEeIbHBIX OpraHn3alnii, OCBaUBAIOIIUX Mpodeccun
u crermansHOCTH CITIO. — M. Axagemus, 2016

HNuTepHeT pecypcesl:

1. http://www.chem.msu.su/rus/welcome.html Xumudeckue Hayka u oOpa3oBaHue B
Poccun. BupryanpnHas wunHbpopmammonHas cethb "Chemnet"(Poccus) OCHOBBIBaeTCsl Ha
COBOKYIHOCTH HWH(OPMAIMOHHBIX PECYpPCOB MO XUMUU (0Opa3oBaHHEe, HAyKa, TEXHOJOTHS):
XUMHUYECKHE HMHCTUTYTHI, (paKkynbTeTsl, OOIIecTBa, aCCOLMAIMM; INKOJIBHOE XHMHYECKOEe
oOpa3zoBaHHE: CTaHIAPTHI, YYCOHWKH, OJIMMITHAMBI, AK3aMEHBI; JJICKTPOHHAs OMOIMOTEKa IO
xumun; uHHoBaumu; HIT "CopeilicTBue XMMHYECKOMY M 3KOJOTHUECKOMY OOpa3oBaHUIO" H
npyras uHOopMaIus.

2. http://www.alhimik.ru/ Anxumuk. CaiitT npemnaraer pazHooOpa3HbI MaTepuan s
yuuTenei (mporpaMMbl HIKOJBHOTO Kypca XHMHH, METOJAMYECKHE HAXOAKH, BECTH U3 MHUpa
JTUCTAHIIMOHHOTO 00pa3oBaHMs), YydYalIMXcsi (OCHOBBI XUMHUYECKMX 3HAHHM, BHUPTYyalbHbIC
perneTuTop, 0030p Y4EOHHKOB M y4EOHBIX MOCOOWH, JUKOBUHBI XHMHUYECKOTO MHUpa, Becenas
XUMHS), a0UTYPUEHTOB U CTYAEHTOB (TIOJE3HBIC CBEICHHUS M COBETHI, 3aJaHHUS U IPOTPAMMBI
9K3aMEHOB, IPAKTUKYM U 3aJJaYHUK 110 HEOPTaHUUYECKON XUMUU, BUPTYaJIbHbIN KOHCYJIBTAHT).

3. www.hemi.wallst.ru (OOpa3zoBaTenbHBIN CAUT IS ITKOJIBHUKOB « XUMHUS).
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4. www.chem.msu.su (OnekTponHas OMOINOTEKA IO XUMHUH).
5. Hepsouna I'.M., Kanrtapus I'.B., I'pomeB /.M. NHTepakTUBHOrO MyJbTUMEIUA
ydeOHMKa TTO0 OpraHndeckoi xumun Pexxum noctyma: http://orgchem.ru/
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4. KOHTPOJIb 1 OLIEHKA PE3YJbTATOB OCBOEHUSA YYEBHOM JUCHUILIVHBI

KoHTpomnb 1 o1ieHKa pe3yabTaToB 00Y4eHUs OCYIIECTBISETCS MPENoiaBaTesIeM B PoLecce
IIPOBE/ICHUS IPAKTUYECKUX 3aHATUI U 1a00paTOpHBIX padoT, TECTUPOBAHUS, a TAK)XKE BBIIIOIHE-
HUS 00y4aroIMMUCS UHAWBUIYAIBHBIX 3aJaHHUN, IPOEKTOB, HCCIe0BaHui. Pe3yapTaTel 00yde-
HUS ONPEAEIISAIOT, YTO 00ydarouuecs JA0JKHBI 3HaTh, IOHUMATh U JEMOHCTPUPOBATh IO 3aBEp-
LIEHUH U3Y4YEHUS JUCLIUIUINHBI.

Jns popMupoBaHUs, KOHTPOJISL M OLIEHKU PE3yIbTaTOB OCBOCHMS Y4eOHOW IUCIMITIIMHBI
UCTIOJIb3YEeTCS CUCTEMA OLIEHOYHBIX MEPOIPHUITUH, PEACTABIIAIONIAs COO0M KOMIUIEKC Y4eOHBIX
MEpONPUATHHA, COITIaCOBAaHHBIX C pe3yJlbTaTaMu OOy4eHUs U CHOPMYJIUPOBAHHBIX C Y4ETOM
DI'OC COO (mpeametHsble pe3ynbratel o aucuuiuiae) u I'OC CIIO.

Ne | Moayas / Paznen / Tema Pe3yabTat 00yueHnust OueHoYHbIE MEPONIPUATHS OK
I |OcHoBHoO# MOaYJIB
1 (Pa3gexn 1. OcHoOBBI cTpo- |PopmyaupoBaTh 06230BbIe
eHHA BelllecTBa MOHSATHUSA U 3aKOHbI XUMHUHU
1.1 |Ctpoenue atomoB xuMu- |CocTaBisaTh xuMudeckue Gop- |1. 3agaun Ha cocTaBlIeHUE XUMU- OK 01
YECKUX DJIIEMEHTOB U IIPU- |MYJIbI COEIMHEHUH B COOTBET- |4eCKHX (OPMYJT IBYyXaTOMHBIX
pOJia XMMUYECKOM CBSI3U  [CTBHUHM CO CTETNICHBIO OKHCIICHUS |COCTUHEHUH (OKCHUIOB, CYIb(H-
XUMUYECKHX DJIIEMEHTOB, UC-  |IOB, THIPHUIOB U T.I1.).
XO/[Isl M3 BAJIGHTHOCTH H JJIEK-
TPOOTPUIIATETFHOCTH
1.2 |Ilepuoanueckuii 3akoH U | XapakTepu3oBaTh XumMuueckue |[IpakTHKO-OpHeHTUPOBAaHHBIE OK 01
tabnuima /[.M. Menneneena |3JIeMEHTHI B COOTBETCTBHH C | TEGOPETHUYSCKHE 3aIaHUS HA Xa- OK 02
UX TMOJIOKEHUEM B MEPHOAMYE- |paKTEPU3AIHNI0O XUMHUECKUX dJIe-
CKOH CHCTEME XUMHUYECKUX MEHTOB: «MeTamndeckue / He-
anemeHToB JI.11. MenaeneeBa |MeTaanmdecKue CBOMCTBA, DJICK-
TPOOTPUIIATENNFHOCT ¥ CPOJICTBO
K DJIEKTPOHY XUMHUYECKHX DJIe-
MEHTOB B COOTBETCTBHE C UX
AJIEKTPOHHBIM CTPOEHUEM U TIO-
JIO’)KEHUEM B NIEPUOINUECKON CHU-
CTeME XMMHYECKHX JJIEMEHTOB
.. Menneneenay.
2 |Pa3zgen 2. Xumnuyeckne |CocTaBJISITb YpABHEHUS U
peakuuu cXeMbl XUMHYECKHX peaKuuii
2.2 |3nexrponutuieckas auc- |CocTaBiIATh ypaBHEHHS XUMH- | 1. 3amaHus Ha COCTABICHHE MO- OK 01
coLMalys U HOHHBIA 00-  [4ECKUX peakMi HOHHOTO 00- |JIEeKYJISPHBIX U MOHHBIX peaKkiui
MeH MeHa C yJ9acTHeM HeOpraHude- |C y4acTHEeM OKCHAOB, KUCIOT,
CKHUX BEILECTB OCHOBAHM U COJIEH, HOHHBIX pe-
aKUUH{ TUAPONIN3a CoNel, ycTa-
HOBJICHHE U3MEHEHHSI KUCIOTHO-
CTH CpeJpbl.
2.1 |Tunsl xumuueckux peak- |CoCTaBISTh pEaKIMK COCIU- 1. 3agauu Ha COCTaBICHUE ypaB- OK 01
145071 HEHUs, Pa3IoKeHus1, OOMEHa, |HCHHM pEaKIIHiA:
3aMeIeHNs], OKUCIUTENbHO-  |— COeTMHEHHS, 3aMEIICHNUS, Pa3-
BOCCTaHOBHUTEJIbHBIC PEAKLUH |JTOKEHHS, OOMEHA U peaKHii C
Y peaKIy KOMIUIEKCO00pa3o- |y4acTHeM KOMIUIEKCHBIX COeIH-
BaHUS (Ha MpUMepe TUAPOKCO- |HEHUH
KOMIIJIEKCOB aJIFOMUHHS U —2. 3ajaym Ha pacyeT KoJauye-
[IMHKA) C yYaCTHEM HEOPTaHH- |CTBEHHBIX XapAKTEPUCTHK UCXO/-
YECKUX BEUIECTB HBIX BEIIECTB U MPOTYKTOB PeaK-
1IUH;.
3 |Pa3peua 3. Ctpoenne u HccnenoBats cTpoeHne u

18




CBOICTBA HEOpraHuve-
CKHX BellecTB

CBOICTBA HEOPraHUYEeCKUX
BEIIECTB

3.1 |Knaccuduranus, HomeH- |Knaccudunmposats neopra- |1. Tect «HoMeHknaTypa 1 Ha3Ba- OK 01
KJIaTypa U CTPOEHHE HEOP- |HUYECKHE BEIIECTBA B COOT-  |HHE HEOPTAHUYECKHX BEILECTB OK 02
TaHUYECKUX BEIECTB BETCTBHUH C UX CTPOECHUEM UCXOJs U3 UX XUMUYECKOi (hop-

MYJIBI WJIM COCTABIIEHUE XUMHYe-
CKOM ()OPMYIIBI HCXO/Is U3 HAa3Ba-
HUS BEIIECTBA 10 MEXTyHAPOI-
HOM WJIM TPUBUAJIBHOM HOMEH-
KJIaType».

2. 3agauu Ha pacyeT MacCOBOU
o5 (MacChl) XUMHUYECKOTO dJIe-
MEHTa (COCTMHEHUS) B MOJIEKYJIE
(cmecn).

3. [IpakTuueckue 3a1anus 1Mo
KJIacCU(UKAIIH, HOMEHKIIATYpe U
XUMHYECKUM PopMyJaMm Heopra-
HUYECKHUX BEIICCTB PA3INIHBIX
KJIACCOB.

3.2 |DU3UKO-XUMUYECKHE YcranaBnuBath 3aBUCUMOCTh | 1. 3amaHust Ha cocTaBlICHUE OK 01
CBOWCTBAa HEOPTaHMYECKHUX |(PU3UKO-XUMHUYECKHX CBOMCTB |ypaBHEHHWH XUMHYECKHUX PEaKIIUN OK 02
BEIIIECTB HEOPraHWYECKUX BEIIECTB OT |C YYAaCTHEM MPOCTHIX M CIOKHBIX

CTPOEHHSI aTOMOB U MOJIEKYJ, 8| HEOPTaHMYECKHUX BEIECTB: OKCH-

TaK)Ke THITa KPUCTAJUIMYECKON |JI0B METAJUIOB, HEMETAJIOB U

pemeTkn aM(OTepHBIX IIEMEHTOB; HEOP-
TaHWMYECKUX KHUCIOT, OCHOBAHUN U
aM(OTepHBIX THAPOKCHUIIOB, He-
OpPTaHMYECKHUX COJICH, XapaKTepH-
3YIOIINX UX CBOMCTBA U CIIOCOOBI
MOJTyYEHUSI.
2. [IpakTHKO-OpUEHTUPOBAHHEIE
TEOPETUIECKHE 3aJJaHHsI Ha CBOU-
CTBa M MOJTydYeHNe HeOpraHude-
CKHX BEILECTB.

3.3 |Unentudukanus Heopra- |OOOCHOBBIBATh 3HAUCHUE U [IpakTHKO-OpUEHTHPOBAHHBIC OK 01

HUYECKUX COCIUHEHUN MIPUMEHEHUE HEOPTraHUUECKUX |3aJaHUs IO COCTABIECHHUIO XUMHU- OK 02
BEIIECTB B OBITOBOM M MPOM3- |UECKUX peakIHii C y9acTHEM He-
BOJICTBEHHOM JIESITENFHOCTH  |OPraHUYECKHX BEIIECTB, HCIOIb-
YyenoBeka ux (hPU3uKo- 3yEeMBIX JIJISl UX WACHTH(DUKAITIH
XUMHYECKUMU CBOWCTBAMU 1 IPOMBILIICHHBIX CIIOCOOO0B I10-

TyYeHHUSL.
4 |Pa3znen 4. Ctpoenne u HccnenoBats cTpoeHne u

CBOICTBA OPraHNYeCKUX |CBOICTBA OPraHUYeCKHUX Be-

BelleCTB 1IeCTB

4.1 |Knaccudukanus, crpoenune | Knaccudunuposats oprannye- | 1. 3aganust Ha cOCTaBICHNE OK 01
Y HOMCHKJIaTypa OPTaHW- |CKHE BEMIECTBA B COOTBET- Ha3BaHUHN OPTaHUYECKUX COCIH- OK 02

YCCKHUX BCIICCTB

CTBHHU C UX CTPOCHUCM

HEHUI 10 TPUBUAJIBHON WK
MEXAyHapOIHOW CUCTEMATHYe-
CKOM HOMEHKJIaType.

2. 3ajaHus Ha COCTABJICHUE I10JI-
HBIX ¥ COKpAILlEHHBIX CTPYKTYp-
HBIX (pOpMYJT OpraHnvYecKrX Be-
LIECTB OT/AENbHBIX KJIACCOB.

3. 3aauM Ha OIpeeNeHne Mpo-
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creimielt popMyIbl OpraHuye-
CKOI MOJIEKYJIBI, HCXOS U3 dJIe-
MEHTHOTO cocTaBa (B %).

4.2 [CpolicTBa OpraHUYECKUX |YCTaHABIMUBATH 3aBUCUMOCTH |l. 3aaHus HA COCTaBICHUE YpaB- OK 01
COETMHEHUN (hM3UKO-XMMUYECKIX CBOWCTB |HEHUH XUMUYECKHUX PEaKIUH C OK 02
OpPTaHMYECKUX BEIIECTB OT Y4acTHEM OpPTaHUYECKHUX BEIIECTB
CTPOEHMUSI MOJIEKYI Ha OCHOBaHMH UX COCTaBa M CTPO-
SHUS.
2. 3amaHus Ha COCTaBJICHUE YpaB-
HEHUI XUMUYECKUX PEAKIUH,
WUTIOCTPUPYIOIUX XUMHUECKHE
CBOMCTBA ¥ T€HETUYECKOM CBA3H
OpPraHUYEeCKUX BEIIECTB PAa3HBIX
KJIaCCOB.

4.3 |Unentudukanms opraiu- |OOOCHOBBIBATH 3HAUCHUE U [IpakTHKO-OpUEHTHPOBAHHBIC OK 01
YECKHUX , X 3HAUYCHHUE U MIPUMEHEHUE OpPraHmYeCcKuX 3aJIaHUs 110 COCTABJICHUIO XHUMHU- OK 02
NpUMEHEHHUE Ui B OBITO- |BelecTB B OBITOBON M MPOM3- |YECKHUX PEAKIHMU C y4acTUEM Op-

BOH M IPOM3BOACTBEHHON |BOJACTBEHHOM NEATENPHOCTH  |TAHMYECKHX BEILECTB, HCIIOB3Y-
JIeSITEeIbHOCTY YeJIOBeKa  |4esioBeKa uX (hPU3HMKO- EMBIX JJISl UX UJCHTU(QUKAIINY B
XUMUYEeCKHMH CBOMCTBAMH OBITY U IPOMBILUICHHOCTH.
5 |Pa3gen 5. Kuneruueckue |HMcciaenoBarh paBHOBecHe U
U TEPMOJAMHAMHUYECKHE |CKOPOCTh XUMHUYECKHX peaK-
3aKOHOMEPHOCTH NpOTe- |IHi
KaHUSI XUMHYECKHX pe-
aKIMi

5.1 |CKkopocTh XUMHUYECKHUX UccnenoBars BIUsiHUE KOH- 1. IIpakTUKO-OpUEHTUPOBAHHEIE OK 01
peaknuii. XUMHIECKOe IIEHTPAIH pearupyIoNuX Be- |3adaHus Ha MPUMEHEHHE TIPHH- OK 02
paBHOBecHe IIECTB U TeMIieparypsl Ha cko- |numa Jle laTense s Haxoxe-

POCTh XUMHYECKHUX PEaKIUH  |HUsI HAIPaBJICHUS CMEILICHUS
paBHOBECHS XMMHUYECKOH peax-
UK ¥ aHaHu3 (PaKTOPOB, BIUSIO-
LIMX Ha CMEIIEHHE XUMUYECKOTO
paBHOBECHSI.
2. [IpakTHKO-OpUEHTHPOBAHHBIE
TeOpeTUIeCKHe 3aJaHus Ha aHa-
713 QaKTOpOB, BIMUSAIOUINX HA U3-
MEHEHHE CKOPOCTH XUMHYECKOM
peakuuu.
6 HccnenoBath croco0bI BbI-
Pa3nen 6. PacTBopbl pakeHUs] KOHIEHTPAaIUH
PacTBOpOB
6.1 |Ilonarue o pacTBOpax Paznuyats nctuHHbIE pacTBO- |1. 3agaun Ha MIPUTOTOBJIEHKE OK 01
PBI, KOJUTOUTHBIC PACTBOPHI K |pacTBOPOB. OK 02
rpy0oaucnepcHsie cucTeMbl Ha | 2. [IpakTHKO-OpHeHTHPOBaHHbIE OK 07
OCHOBE XMMHUYECKOI'0 IKCIIE-  |pacyeTHBIE 3aJjaHus Ha AUCIepC-
pUMeHTa HBIE CHCTEMBI, HCITONIb3YeMbIE B
OBITOBOI M IPON3BOCTBEHHOM
JESITENIEHOCTU YEJIOBEKa.
6.2 |HMccremoBanue CBOMCTB Hccnenorarh Gu3mMKo- [IpaxTrueckas padorta OK 01
pacTBOpOB XUMHUYECKHE CBOWCTBA pacTBo- (— [Ipurorosnenue pacTBopos; OK 02
poB OK 07
1I IMpuxiaagnoi moayiab
7 |Pa3zpen 7. OueHuBaThH NOCTEICTBHS 3amuTa Keica (¢ yuerom Oyay-
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Xumus B ObITY H IPOHU3-
BOJCTBEHHOM JIesITeIbHO-
CTH YeJI0BEKA

OBITOBOI 1 TPON3BOICTBEH-
HOH JeATeILHOCTH YeJI0BeKa
C MO3UIMHA YKOJTOTrHUECKOMH
0e30macHOCTH

el npodgeccuoHAILHOM Jesi-
TeJIbHOCTH)

XuMmus B OBITY U IPOU3-
BOJICTBEHHOM JIeATEIHHO-
CTHU 4YeJIOBEKa

OrneHuBaTh MOCIEACTBUS ObI-
TOBOM U MPOU3BOJICTBEHHON
JISATEIILHOCTH YeJI0BeKa C TI0-
3UIUAN YKOJIOTUIECKON 0e3-
OIIACHOCTH

Keiic (c yaerom Oymymieit mpo-
(heccroHANBHON ACATEIBHOCTH):
1.bymara u kapasjaru.
2.IlonuMepsl ¥ MOJIMMEPHBIE Ma-
TEpUabl U T.A.

OK 01, OK 02,
OK 04, OK 07
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