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1. OBIIASL XAPAKTEPUCTHKA PABOYEN ITPOT'PAMMBbBI
OBIIEOBPA3OBATEJIbHOU JUCHUITJIMHBI «XUMMWSA»

1.1. MecTo AucHMILUINHBI B CTPYKTYpe o0pa3oBaTe/ibHOi nporpammsl CITIO

Pabouas mporpamma o61eoOpa3zoBaTebHON y4eOHOM TUCIUIUIMHBL SBISETCS YacCThIO
ocHoBHOM oOpazoBarensHoi mporpammel (OOIT) — IITIKPC B coorBerctBHM ¢ PI'OC nmis
23.01.17 Mactep 1o peMOHTY B 0OCITYKUBaHUIO aBTOMOOUJIEH

1.2. lleau 1 nJIaHupyeMble Pe3yJabTAThl 0CBOCHUS U CIAIIINHbI

1.2.1. llesu 1 3a1a4M JUCUMILIIMHBI

CogepxaHuie TporpaMMBbl 00II€00pa30BATEIBHON TUCITUIUIMHBI «XUMUS» HAIpPaBICHO
HAa JIOCTH)KEHUE CIICAYIOINX HeJIe:

- dbopMUpOBaHUE CHUCTEMbl XMMUYECKUX 3HAHUN KaK Ba)KHEHIIEW COCTaBISIOLICH
€CTECTBEHHO-HAYYHOM KapTHUHBI MHpa, B OCHOBE KOTOPOM JIekKaT KIIOYEBBIC TOHSTHS,
dbyHIaMEHTaJIbHBIC 3aKOHBI U TEOPUU XMMHUHU, OCBOCHHE SI3bIKa HAYKH, YCBOCHHUE U MMOHUMAHHE
CYITHOCTHU JOCTYITHBIX 00OOIICHHIT MUPOBO33PEHUECKOTO XapaKTepa, 03HAKOMIICHHE C UCTOPUEH
WX Pa3BUTHUS U CTAHOBJICHHUS,

- dbopMHUpOBaHME W pPa3BUTHE MPEACTABICHUM O HAYYHBIX METOJAX IMO3HAHMS
BEIIIECTB U XUMHUUYECKUX PEaKIUi, HEOOXOAUMBIX ISl MPUOOPETEHUS] YMEHUN OPUEHTUPOBATHCS
B MHUpPE BEIECTB U XUMHUYECKHUX SIBIICHHM, UMEIOIIUX MECTO B MPUPOJE, B NMPAKTUUYECKON U
MOBCE/IHEBHOM JKU3HH;

- pa3BUTHE YMEHHH W CIOCOOOB JCSATEILHOCTH, CBS3aHHBIX C HAOIOJCHHEM H
O0OBSICHEHUEM XUMHUYECKOTO PKCIEPUMEHTa, COOJIIOJICHUEM IpaBUil 0€30MacHOTO OOpaIleHus ¢
BEILIECTBAMH.

3agauyu AUCHMUILINHBI:

1) chopMUpOBaTh TMOHHUMAHHE 3aKOHOMEPHOCTEW MPOTEKaHHs] XUMHYECKHX
MIPOLIECCOB U ABJICHHUI B OKPYXKAIOILIEH CPEeZie, a TAKKE UX CBS3b C LIETOCTHOW HAYYHOU KapTUHOU
MHpa U IPYTUMH €CTECTBEHHBIMH HayKaMH,

2) pa3BUTh YMEHHUS COCTaBIATh (HOPMYJIbl HEOPTaHUYECKUX U OPTaHMYECKHUX
BEIIIECTB, YPAaBHEHUS XHUMHUYECKUX pEaKIHUi, OOBACHITH HMX CMBICI, HHTEPIPETUPOBATH
pe3yabTaThl XUMHUECKUX IKCIIEPUMEHTOB,

3) chopmMupoBaTh HaBBIKH MIPOBEACHUS MPOCTEUIINX XUMHUYECKUX
DKCMIEPUMEHTAJIbHBIX HCCIEAOBaHUNH C COONIOJIGHHEM MpaBHII 0E€30MacHOTO OOpalleHus: ¢
BeleCTBaMH U J1a00OpaTOPHBIM 000PYyIOBaHHEM;

4) pa3BUTh YMEHHUS HaXOIUTh, AHAIU3UPOBATh M WCIOJIL30BaTh WH(MOPMAIIUIO
XUMHYECKOTO XapakTepa M3 Pa3TUYHbIX WH(OOPMAIMOHHBIX HMCTOYHUKOB, BKIIIOYas Y4eOHYIO
JTUTEPATypPy, HAYIHBIC TyOJUKAIIMN U HHTEPHET-PECYPCHI;

5) chopMupoBaTh YMEHHsI TPOTHO3UPOBATH TOCIEJACTBUS CBOCH MESITEIBHOCTH W
XUMUYECKUX TPUPOJTHBIX, OBITOBBIX M MPOW3BOJICTBEHHBIX IPOIIECCOB, YUUTHIBAS BO3MOXKHBIC
HKOJIOTUYECKUE U COITMATBHBIC BO3JICHCTBUS;

6) chopMUpOBaTh TOHMMAaHUE 3HAYUMOCTU JIOCTIDKEHUN XHUMHUYECKONW HayKu |
TEXHOJIOTHI N7 pa3BUTHs COIUAIBHON M MPOW3BOACTBEHHON cdep ¢ yMEHHEM NPUBOAUTH
MPUMEPHI UX PUMEHEHHSI B PA3TUYHBIX chepax KU3HU.

1.2.2. [lnannpyemble pe3yJabTAThI OCBOCHHS 0011e00pa30BaTEJIbHON JMCUMILIUHBI B
coorBercTBMU ¢ PI'OC CIIO 1 Ha ocHoBe PT'OC COO



Ocoboe 3HaueHue 00mEoOpa3oBaTebHAS AWCIUIUIMHA «XHUMHUS» HMEET IPH
dopmupoBannu u pazsuturn OK 01; OK 02; OK 04; OK 07u IIK 1.2.; TIK 2.1; TIK 2.2,
npencrasieHHbix B ®I'OC CIIO no mpodeccuun



Koa n
HAHMEHOBaHMHeE
(popmupyembIx
KOMIIeTeHIN i

l'[.nalmpyeMble pe3yJbTaThbl 0CBOCHUA TUCHHUIIJINHBI

III/ICIII/IHJII/IHapHLIe

OK 01. BeiOupars
CIIOCOOBI pelIeHus
3amaq
npodeccHoHaIbHON
JeSATeITbHOCTH
NPUMEHUTEIBHO K
Pa3IUYHBIM
KOHTEKCTaM

Oo6mue
JInyHoCTHBIE pe3yabTaThl [0/LKHBI OTpPaXkaThb B
YacTH:
TPYAOBOI0 BOCIUTAHMS:
— TOTOBHOCTH K  TpPydy, OCO3HAaHHE IICHHOCTHU
MacTepCTBa, TPYIO0TO0HE;
— TOTOBHOCTH K aKTI/IBHOfI NCATCIIBHOCTHU

TEXHOJIOTUYECKOW W COLMAJIbHOW HaIpPaBJICHHOCTH,
CIIOCOOHOCTh ~ MHHUIIMUPOBATh,  IJIAHUPOBATh W
CaMOCTOSITEJIBHO BBIMOJIHATH TAKYIO JEATEIIBHOCTD;
HWHTEpeC K pa3iudHbIM cepam mpodeccruoHaaIbHOM
JIeATEIILHOCTH.

MeTal’lpeJIMeTH])Ie pe3yJbTaThbl J0JKHBI OTPAKATDL:

OsBJianenue

YHHBEPCAJIbHBIMH yY4eOHBbIMH

NMO3HABATEJbHBIMHU JIeliCTBUSIMHU:
a) 0a30BbIe JJIOTHYECKHE IeHCTBHS !

CaMOCTOSITENILHO (DOPMYITHPOBATh U AKTYaTH3UPOBATH
po0JieMy, pacCMaTpUBaTh €€ BCECTOPOHHE;
yCTaHABIUBAaTh  CYHIECTBEHHBIH  NpPU3HAK WU
OCHOBAHUsA JJIA CpaBHCHHA, KJ'IaCCI/I(bI/IKaHI/H/I n
0000MIeHHS;

OTIpeeTISATh eIn JIeATeTLHOCTH,
mapaMETPhl U KPUTEPHUU UX JOCTHUIKCHUSA
BBISBJISITH 3aKOHOMEPHOCTH U TPOTHBOPEYUS B
paccMaTpuBaeMbIX SIBICHUSX;

BHOCHUTHb KOPPEKTHUBBI B JCATCIBHOCTH, OLCHHWBATH
COOTBETCTBHE PE3yJbTATOB IIEJISIM, OIICHUBATh PUCKU
HOCJ’IC,Z[CTBPIIZ ACATCIIBHOCTH.

3aJaBaTb

0) 0a3oBbIe HCCJIeN0BaTEIbCKUE 1eHCTBUS:

JAucuMiuinHapHble pe3yJbTAThII0IKHBI OTPAXKATh:

ITP6 01. chopMUPOBAHHOCTHh NPEACTABICHUH: O XMUMHYECKOU
COCTaBJISIIOLICH €CTECTBEHHOHAYYHOW KAapTUHBI MHUpPaA, POJIU
XUMHUHM B TO3HAHWUU SIBJICHUH NPUPOABI, B (HOPMUPOBAHUU
MBIIUICHUST W KYJIbTYPBl JIMYHOCTH, €€ (DYHKIIMOHAIBHOMI
IPaMOTHOCTH, HEOOXOIUMOM MJii pelIeHHs] MPaKTHYECKUX
3a/1a4 U SKOJIOTMYECKH OOOCHOBAHHOT'O OTHOILIEHUS K CBOEMY
310POBBIO U IPUPOJHOM Cpee;

IIP6 02. BiageHue CUCTEMON XMMHYECKUX 3HAHHM, KoTopas
BKJIIOYAET:  OCHOBOIIOJIATAIOIIME  MOHATHUS  (XUMHUYECKUUN
AJIEMEHT, aToOM, OJJIEKTpOHHas o00o0JjoYKa aroma, s-, p-, d-
JNEKTPOHHBIE OPOUTAIH aTOMOB, HOH, MOJIEKYJIa, BaJIEGHTHOCTb,
ANEKTPOOTPHUIATEILHOCTb, CTENEHb OKHUCIECHUS, XWMHUYECKas
CBSI3b, MOJIb, MOJISIPHASE Macca, MOJIAPHBIA 00BEM, YTIEpOIHbIN
ckener, (YHKIUOHAJIbHAs TIpynma, paaukall, H30Mepus,
U30MEPBI, TOMOJIOTUYECKUN psJl, TOMOJIOTH, YIJIEBOIOPOABI,
KHCIIOPO/I- M a30TCOJEpIKalle COEIMHEHUs, OUOJIOTMYECKU
aKTUBHBIC BeIlIeCTBA (YTJIEBOABI, >KUPBI, OEIKH), MOHOMED,
MOJINMEP,  CTPYKTYpHOE  3BEHO,  BBICOKOMOJIEKYJSPHbBIE
COCIMHEHMS, KPHUCTAJUIMYECKasl peIleTKa, TUIbl XWMHYECKHX
peakuui (OKHCITUTENbHO-BOCCTAHOBUTEIBHBIE, 9K30-U
SH/IOTEPMHUECKUE, PEAKIMH HOHHOIO OOMEeHa), pacTBOp,
JNEKTPOJIUTHI, HEAJIEKTPOJIUTHI, ANEKTPOJIUTUYECKAs
JUCCOLMAIMSA,  OKHCIUTENb, BOCCTAHOBUTENb,  CKOPOCTh
XUMHUYECKON peakluM, XHMHUYECKOE pPaBHOBECHE), TEOpUU U
3aKOHBI (TEOpUSI XUMHUYECKOTO CTPOEHUSI OPraHUYeCKHX
BemiectB  A.M. bBytiepoBa, Teopus 3JIEKTPOJIUTHUYECKOU
auccounanuu, nepuoanueckuid 3akod .M. Menneneesa, 3aKkoH
COXPAaHEHUS Macchl), 3aKOHOMEPHOCTH, CHUMBOJIMYECKUHN SI3BIK




BJIAJIETh HAaBBIKAMH Y4e€OHO-HCCIIEIOBATEIbCKOW U
MPOEKTHON JEATENbHOCTH, HAaBBIKAMHU DPa3peIICHUS
npo0em;

BBIABJIISITH IMPUIUHHO-CJIICACTBCHHBIC CBA3U u
aKTyaJIM3MpOBaTh 3a/iady, BBIIBUTATh THUIIOTE3y ¢
pelICHud, HaXOAUTh apryMCHTBI JIA JOKa3aTCJIbCTBA
CBOMX YTBEPXKJCHWH, 3aJaBaTh MapaMeTpbl H
KPUTEPUU PELICHUS;

AHAJIM3UPOBATh MOJYYCHHBIC B XOJIC PEUICHUS 3a/1a4H
pe3yJIbTaThI, KPUTHYECKH OLICHUBATh 17
JIOCTOBEPHOCTb, IPOTHO3UPOBATH N3MECHEHHE B HOBBIX
YCIIOBHSIX;

YMCTb INICPCHOCUTL 3HAHWA B IIO3HABATCIBbHYIO U
IMPAaKTUYCCKYIO oOnactu KU3HCOACATCIIBHOCTH.

XUMHH, (PaKTOJIOTMYECKHE CBEACHUS O CBOICTBax, COCTaBe,
NOJlyYeHUU U 0OE30MacHOM HCHOJB30BAaHUU  BaKHEHIINX
HEOPTaHMYECKUX W OpPraHWYeCKHUX BEIIECTB B OBITY U
MPAKTUYECKOH JeSITeIbHOCTH YeJIOBEKa;
I1P603.chopMupOBaHHOCTPYMEHHI  BBISBIATH  XapaKTepHBIC
OpU3HAKW U B3aUMOCBSI3b HM3YYCHHBIX TMOHATUHN, MPUMEHSThH
COOTBETCTBYIOIIME TIOHATUS IPU ONMCAHUU CTPOCHUS U
CBOMCTB HEOPraHMYECKHMX U OPraHWYECKUX BEIIECTB M HX
IPEBpALIEHN; BBISBIATh B3aUMOCBSI3b XMMHUUYECKUX 3HAHWUM C
MOHSTUSAMH U TPEJCTABICHUSIMH JPYTUX €CTECTBEHHOHAYYHBIX
IPEIMETOB;

11Po 04.chhopMUPOBAHHOCTH YMEHUI KCIIO0JIb30BaTh
HAaUMEHOBAHUS XUMMUYECKUX COEAMHEHUH MEXIyHAPOIHOTO
COI03a TEOPETHUYECKON M MPHUKIAJAHON XMMUU U TPUBUAIbHbBIE
HA3BAHUS BAYKHEHMIINMX BEILECTB (3TUJIEH, alleTHIEH, TJIUIEpUH,
¢denon, dopManbaeTua, YKCYCHas KUCIOTa, TIIHIMH, YTapHBIN
ra3, yriaeKuciblii ra3, aMMHUaK, raiieHas H3BECTb, HeralieHas
U3BECTh, MHUTHEBAsl COJAa WU JAPYTUX), COCTABIATH (HOPMYIIBI
HEOPraHWUYECKUX U OpraHUYeCKMX BEILIECTB, YypaBHEHUS
XUMHUYECKHUX pPEaKIHi, OOBSACHATH MX CMBICI; MOJITBEPXKIATh
XapaKTepHbIe XUMHUYECKHE CBOIiCTBa BEIIECTB
COOTBETCTBYIOIIMMHU IKCIIEPUMEHTAMHU U 3aIllUCSAMU ypaBHEHUN
XMMHYECKUX PEAKIIU;

1P6 05.chopMUPOBAHHOCTH YMEHHMN YCTaHAaBJIMBATh
MIPUHA/IIEKHOCTD M3YyYEHHBIX HEOpPraHUYECKUX u
OpPraHMYECKUX BELIECTB K ONPEIEIIEHHBIM KjaccaM M rpynnam
COCMHEHMH, XapaKTEepU30BaTh HX COCTaB M Ba)KHEUIIME
CBOMCTBa;  ONpENENATh  BHUABl  XUMHUYECKMX  CBs3el
(xoBasleHTHAsi, MOHHAs, METaJUIN4YecKasi, BOJOPOJHAsA), THIIbI
KPUCTAJUIMYECKUX  PEIIETOK BEIIECTB; KJIACCU(PHUIIMPOBATH
XUMHUYECKHE PEAKIINH;

ITP6 07.chopMHUpOBaHHOCTH YMEHHUH MPOBOJIUTH PACUETHI I10
XUMHYECKUM (pOpMysiaM U ypaBHEHUSIM XUMHUECKHUX PEaKIHii ¢
WCIIOJIb30BaHUEM (PU3MYECKUX BEIMYUH, XapaKTePU3YIOIINX
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BEIIECTBA C KOJHUYECCTBCHHOM CTOPOHBI: MACCBhI, o0bemMa
(HOpMaHBHBIe YCJ'IOBI/IH) Ia3o0B, KOJIN4YCCTBA BCIIIECTBA,
HCIIOJIb30BATh CUCTCMHBIC XUMHWYCCKUC 3HAHUA JIA NPUHATUA
peH_IeHI/Iﬁ B KOHKPCTHBIX XN3HCHHBIX CUTyallusaX, CBA3aHHBIX C
BCIICCTBAMU U UX MPUMCHCHUCM.

OK 02. Ucnonb3oBath
COBPEMEHHbBIC
CpeICTBa IMOUCKA,
aHanu3a u
UHTEPIIPETALNH
uHpOpMaIUU U
nH(pOpMaLIMOHHBIE
TEXHOJIOTHH JIJIs1
BBITIOJTHEHUS 3a/1a4
npo¢eCcCuOHAITBHON
NesITeNbHOCTH

JInyHOCTHBIE pe3yabTaThl

AOJIKHBI  OTPakKaTb B

yacTu:
IHEHHOCTH HAYYHOI'O ITO3HAHUS:

c(hOpPMHUPOBAHHOCTH MHPOBO33pPEHHS,
COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUSA
HAayKH U OOIIECTBEHHOW MPAaKTUKU, OCHOBAaHHOTO Ha
Uanore KyJnbTyp, CHOCOOCTBYIOIIEIO OCO3HAHUIO
CBOET0 MECTa B MOJMUKYJIbTYPHOM MUDE;
COBEpPUICHCTBOBAHHE A3BIKOBOM W  YHMTATEIbCKOU
KyJbTYpbl KaK CpEICTBAa B3aWMOJICUCTBHUS MEKIY
JIIOJBMU U IIO3HAHUS MUpa.

MeTal’lpeJIMeTH])Ie Ppe3yJabTaThbl JOJKHBI OTPAKATh:

OsBJianenue

YHHBEPCAJIbHBIMH y4eOHbIMH

NMO3HABATEJbHBIMU 1eHICTBUAMM:
B) pa0orta ¢ nHopManmeii:

BJIJIETh HABbIKAMU TIOJyuyeHUsT HH(POpMaLUU U3
HCTOYHMKOB  Pa3HbIX  THUIIOB,  CaMOCTOSITEIBHO
OCYLIECTBJIATh IOUCK, aHAJIU3, CUCTEMATU3ALMIO H
UHTEpIpeTanuio WHGOPMalUuu pa3iMyHbIX BHUJIOB U
¢bopm npencTaBieHus;

CO3/1aBaTh TEKCTHl B Pa3IUYHbIX (opMaTax c y4eToM
Ha3HaueHUs: MHGOpMallMU U LEJIeBOM ayAUTOPHH,

BbIOMpas ONTUMANbHYIO (GOpPMY TNpEACTaBICHUS U
BU3yaJIH3alUy;
OLICHUBATh JIOCTOBEPHOCTb, JETUTUMHOCTD

uHpOpMallUK, €€ COOTBETCTBHUE
MOpPaJIbHO-ITHYECKUM HOpMaM;

IMpaBOBbBIM n

JAucnumimHapHbie (NpeaMeTHbIe) Pe3ybTATbIM JI0JKHBI
0TpakKaTh:

I1P6 06. BiaseHre OCHOBHBIMH METOJaMH HAYYHOT'O [TO3HAHUS
BEIIECTB U XMMUUYECKHX SBJICHHN (HAOIIO/IEHUE, U3MEPEHHE,
9KCIIEPUMEHT, MOJICTIUPOBAHUE);

I1P6 07. chopMUPOBAHHOCTh YMEHHUI MPOBOIUTH PACUETHI 110
XUMHYECKUM (hOpMysiaM U ypaBHEHUSIM XMMHUYECKHUX PEaKIIHii ¢
UCIIOJIb30BaHUEM (PU3UUECKUX BEJIMYMH, XapaKTEPU3YIOIIUX
BEIIECTBA C KOJMYECTBEHHOH CTOpPOHBI: MaccChl, o0BemMa
(HOpMallbHbIE ~ YCJIOBHSI) Ta30B, KOJHMYECTBAa  BEIIECTBA;
UCIIOJIb30BaTh CUCTEMHbIE XUMHUYECKUE 3HAHUA Ul MPUHATUS
pelieHuit B KOHKPETHBIX JKU3HEHHBIX CUTYAIUSX, CBSI3aHHBIX C
BEIIECTBAMU U UX TPUMEHEHUEM;

IP6 08.chopmupoBaHHOCTH yMEHUW  IUIAHUPOBATH |
BBIMOJHATh ~ XMMHYECKUH  DKCIEPUMEHT  (MIpeBpalieHUs
OpraHMYECKUX BEUIECTB MPHU HArpeBaHUH, MOJyYEHHUE ATHIICHA
U H3Yy4EHHE €ro CBOMCTB, Ka4eCTBEHHBIE pEAKIUM Ha
anbJIeTU/bl, Kpaxmaj, YKCYCHYIO KHCIOTY; JIeHaTyparus
OeNKOB MPH HAarPEBAaHUU, [IBETHBIC PEAKIINH OEJIKOB; MPOBOIUTH
peakuuu HOHHOrO OOMEHa, ONpelNeisIThb Cpeay BOJHBIX
pacTBOpPOB, KaUeCTBEHHbIE peakluu Ha cynbdar-, kapOboHaAT- U

XJIOpUJI-aHUOHBI, Ha KaTHOH aMMOHUS; pemiaTh
SKCHEpUMEHTAIbHbIE 3a7aud 1o Temam "Meramisl" ¢
"Hemetamnbl") B COOTBETCTBMM C MpaBWJIaMHU TEXHUKHU
0e30macHOCTM  Ipu  OOpallleHud ¢ BEleCTBAMU |

1a00paTOpHBIM  000PYAOBAHUEM; MPEACTABIATh PE3YIbTAThI
XUMHAYECKOTO JKCIEpUMEHTa B (opMe 3amucH YpaBHEHUH
COOTBETCTBYIOIIUX peaKIHi u (OpMYyIUpOBaTH BHIBOJBI Ha




— BJAJIETh HAaBBIKAMU PACIIO3HABAHHUS W  3aIUTHI
nHpopmanuu, HMHPOPMALMOHHONH  OE30MAaCHOCTH
JMYHOCTH.

OCHOBE 3THUX PE3YJIbTATOB;
I1Po 09.chopmMupoBaHHOCTH YMEHUS aHaJIM3UPOBATh
XUMHYECKYI0  WHPOpMAIMIO, TOIy4aeMyl U3  pasHBIX

UCTOYHUKOB (CpelcTB MaccoBoi MHpopMaiuu, cetb HTepHeT
U Apyrue).

OK 04. D¢ddexrTuBHO
B3aUMO/ICHCTBOBATH U
paboTaTh B
KOJUIEKTUBE U
KOMaH1e

JInuHOCTHBIE Ppe3yJbTAThI

4acTu:

rPaskIaHCKOr0 BOCIMTAHUS:

— TOTOBHOCTh BECTU COBMECTHYIO [I€ATEIbHOCTH B
MHTEpecax rpakJaHCKOro 00IIecTBa;

— YyMEHHE  B3aUMOJCHCTBOBAaTH C  COLMAJIbHBIMU
WHCTUTYTaMU B COOTBETCTBHUHM C UX (PYHKIUAMHU U
Ha3HAYCHUEM.

MeTtanpeameTHblie pe3yJabTaThl J0JKHbI OTPAXKATh:

OBiajeHue YHUBEpPCAJIbHBIMH KOMMYHUKATHBHBIMU

AeMCTBUAMMU:

0) coBMecTHas 1eITeJbHOCTD.!

— TIOHUMATh u HCIIOJIh30BaTh MIPEUMYIIEeCTBA
KOMaHJHOW U UHJIMBUyaJIbHOU paboThI;

— TIpUHUMATh UMM  COBMECTHOM  JI€ATEIbHOCTH,
OpraHU30BBIBATh U KOOPJAMHHUPOBATH JCHCTBUS MO €€
JTOCTHKEHUIO! COCTAaBJISITh J1aH JENCTBUH,
pacmpeneniaTh poii ¢ Y4eTOM MHEHUH YYaCTHHKOB
00CYyKIaTh pe3ybTaThl COBMECTHOM PabOTHI.

OBiajeHde  YHUBEPCAJIbHBIMU  PeryJATHBHBIMHU

AEeMCTBUAMMU:

r) IPUHATHE Ce0s U APYTUX JIIOAeH:

— TIPUHUMATh MOTHBBI U apTYMEHTHI JIPYTUX JIOJEH TTPH
aHaJIM3€ PE3yJIbTATOB JIEATEIbHOCTH;

— IIpU3HABaTh CBOE IIPaBO W MpaBO APYIUX JIIOAECH Ha
OIIINOKH;

— pa3BUBaTh CHOCOOHOCTh TOHHMMATh MHUP C TO3UIUU

AOJIKHBI  OTpa’kKaTb B

JucuuniauHapHubie (NMpeAMeTHbIE) Pe3yJbTATHIM JT0JIKHBI
0TPakKATh:

IIP6 08.chopMHpOBAaHHOCT, YMECHHH  IUIAHUPOBATH |
BBIIIOJIHATh ~ XUMHUYECKUH  SKCIIEPHUMEHT  (IIpeBpalleHUs
OpPraHWYECKUX BEUICCTB NPH HArPeBaHHH, TMOJTYYCHHE ITHIICHA
U U3YyYCHHE €ro CBOWCTB, KayeCTBEHHbIC pEAKIUU Ha
IBJICTHIBI, KpaxMal, YKCYCHYIO KHCIIOTY; JI€HATyparus
OEJIKOB MPH HAarpEBaHKH, [IBETHBIC PEAKIIUU OCIKOB; IPOBOIUTh
peaknud HMOHHOTO OOMEHa, OmpeneisTh Cpeay BOJHBIX
pacTBOPOB, KaueCTBEHHbIE peaKlUuU Ha cynbdar-, KapOoHaT- U

XJIOpUJI-aHUOHBI, Ha KaTHUOH aMMOHUS; pemaTh
SKCIEpUMEHTAIbHBIE 3a7aud 1o Temam "Mertamisl" u
"Hemeramnbl") B COOTBETCTBUM C IMpaBWJIaMHU TEXHUKHU
0e30macHOCTM  Hpu  OOpallleHuM ¢ BELeCTBAMU U

7a00paTOPHBIM  O00OpPYJOBAaHUEM; TPEACTABIATh PE3YIbTAThI
XUMHYECKOTO JKCIepuMeHTa B ¢opMe 3amucu ypaBHEHUM
COOTBETCTBYIOIIUX pEaKIUil U (OpMyIUpOBaTh BHIBOJABI Ha
OCHOBE 3THX PE3yJIbTAaTOB.




APYyroro 4ea0BeKa.

OK 07.
ConeiicTBOBaThH
COXPAHCHHUIO

OKpY>Karollen Cpebl,
pecypcocOepexeHHIO,
MPUMEHSTH 3HaHUS 00

JIn4HOCTHBIE pe3y/IbTaThI

YacTH:

IK0JIOTHYECKOr0 BOCIIMTAHUS:

— c(opMUPOBAaHHOCTH  JKOJIOTUYECKOH  KYJIBTYpHI,
[IOHUMAaHUE BIMSHUS  COLUAIbHO-DKOHOMUYECKUX
IIPOLIECCOB HA COCTOSTHME NPUPOAHON M COLMAIBHOMN

AOJIKHBI  OTPaKaTb B

JAucnumimHapHbie (NpeaMeTHbIe) Pe3yabTATbIM JI0JKHbBI
0TPaKaTh:

IMP6 0Ol.chopmupoBaHHOCTH MPEACTABICHUN:0 XUMHYECCKOU
COCTaBIISIIONICH €CTeCTBEHHOHAYYHOW KApTUHBI MHUpPA, POIU
XMMHAU B TIO3HAHWH SIBJICHUH TNPUPOJBI, B (OPMHPOBAHUU
MBIIUICHUST W KYJIbTYPBl JIMYHOCTH, €€ (PYHKIIMOHAIBHOMI

M3MEHEHHUHU KIUMaTa, cpenbl, OCO3HAHHE rI100aIbHOTO Xapakrepa | F[PAMOTHOCTH, HEOOXOAMMOM JUIi PpEIICHUs IPAaKTHYECKUX
TIPUHIIHAITBI IKOJIOTHYECKUX TPOOJIeM; 3a/1a4 U IKOJIOTHYECKA OOOCHOBAHHOTO OTHOIICHHUS K CBOEMY
OepexKIMBOrO — IUIAHUPOBAaHHUE M  OCYIIECTBJIECHUE JICUCTBUUA B 3JI0POBBIO U IIPUPOTHON CPELE;
MIPOU3BOJICTBA, oKpyXkaromeli cpenre Ha ocHoBe 3Hammusa ueneii | [IP6  10.chopMupOBaHHOCTE  yMEHHMICOOMIONATL  TIpaBUJIA
3¢ pexTUBHO YCTOHUMBOTrO Pa3sBUTHUS YEIOBEYECTBA; JKOJIOTHUECKH I€IeCO00pa3HOro TMOBEACHHUS B OBITY U
JIECTBOBAThH B —  aKTHUBHOE HEIpHSTHE ICICTBUI, NPUHOCSIMX Bpex | TPYAOBOI IEATEIPHOCTH B LEISX COXPAHCHHS CBOCTO 3/J0POBbSI
YpEe3BBIYAHBIX OKpYXKaIoIIeil cpefie; U OKpYXAalollel MPHUPOIHON Cpelbl; YYUTHIBATh OMACHOCTh
CUTYaITUSX —  yMeHHe NPOTHO3HPOBATH HeGIaronpusTHble | BO3ICHCTBIS HA KHBBIC OPTaHU3MBI OHpejleJ'IG:HHBIX BCHIGCTBV,
SKOJNOTHUECKHE  TIOCAEACTBAS  NpEAIpUHEMaeMprx | TOHHMAs  CMBICH  TOKa3aTesis — NPE/CTbHOM  JONyCTHMOM
NeHCTBUM, Pe1oTBpALLATh HX. KOHIICHTPAIHH.
MeTtanpeaMeTHbie pe3yJibTAThl J0JIKHBI OTPAKATH:
OBananenue YHHMBEpPCAJIbHBIMH Y4eOHbIMH
MO3HABATEJIbHBIMH JAeHCTBUSIMH:
B) padoTa ¢ unopmaumeii:
— WCTOJB30BaTh  CPEACTBA  WH(MOPMALMOHHBIX U
KOMMYHHKAITMOHHBIX ~ TEXHOJIOTUA B  pEIICHUU
KOTHUTHBHBIX, KOMMYHHKATHBHBIX 51
OpraHU3aIMOHHBIX 3a1a4 c COOJIIO ICHHEM
TpeOOBaHUN HSPrOHOMUKH, TEXHHKH O€30MMacHOCTH,
TUTUEHBI,  pecypcocOepexeHus,  MpPaBOBbIX U
ITUYECKUX HOPM, HOPM WH(OPMATMOHHON
0C30IMacHOCTH.
[IK 1.2. | B 00J1aCTH 2KO0JIOrH4€CKOIr0 BOCIIUTAHMS - BJIaJICHHEC OCHOBHBIMH METOJaMH HAyYHOTO TIO3HAHUS
Ocy1iecTBIATh - cOPMUPOBAHHOCTh  DKOJIOTUYECKOW  KYJIBTYPHI, | BEMIECTB U XUMHYECKHUX SBJICHHI (HAOMIOJEHUE, H3MEpEHUE,
IIOHMMaHHe BIIMSTHHS COITMATbHO-9KOHOMHUYECKHX | SKCIIEPUMEHT, MOJICTTUPOBAHHE);




TEXHUYECKOE IPOIIECCOB HA COCTOSIHUE TPHUPOJHOW M CONHAIBHOHN | -COPMHUPOBAHHOCTh YMEHHUS AaHAIM3HPOBATH XHMHYECKYIO
00CITy)KUBaHHE cpenpl, OCO3HaHUE r7100aJbHOTO xapaktepa | uHQOpMalHIO, TONy4aeMyI0 U3 Pa3HbIX UCTOYHHUKOB (CPEICTB
aBTOTPAHCIOPTHBIX IKOJIOTHYECKUX MPOoOIIeMm; MaccoBoii nH(popmanuu, cetb UHTEpHET U Apyrue);
CPEICTB. - IUIAaHUPOBaHWE W  OCYILECTBICHHE JCHCTBUM B |-  CPOPMUPOBAHHOCTH  yMEHUH  coOMIOgaTH  IpaBHiIaA
OKpY’)KaloIlle cpeJle Ha OCHOBE 3HAHMUS  IeJeH | SKOJOTUYECKH 1eNIecO00pa3Horo IMOBEAEHUs B OBITY U
YCTOMUYMBOIO Pa3BUTHS YEJIOBEUECTBA; TPYJIOBOH NEATEIBHOCTH B LIEJIAX COXPAHEHUS CBOETO 370POBbS
AKTHUBHOE HEIpUATUE JEUCTBUHM, IPUHOCAIIMX BPEA | M OKPYXKAIOWEH IPUPOAHOW CpPENbl; YYUTBHIBATh OIIACHOCTH
OKpY’Karollleu cpeae; BO3JICHCTBUS HA JKUBBIE OPraHU3Mbl OINPEICICHHBIX BEIIECTB,
- yMeHue IIPOTHO3UPOBATh HEOJaronpusITHbIE | IOHUMAasl CMbICH  [IOKa3aTels [peNeiabHOW  JOIyCTUMOM
3KOJIOTUYECKHE MOCJIE/ICTBHS NpEeANPUHUMAEMBIX | KOHIEHTPALUH;
JIEMCTBUM, IPEAOTBPAILATD UX;
- paclIMpeHHE OIbITa JEATEIbHOCTH 3KOJOTMYECKOU
HaIIPaBJICHHOCTH;
- OBIAQJICHHE HaBBIKAMH Yy4eOHO-HCCIEI0BATEIbCKOM,
MPOEKTHOM U COLIMATIbHOM AEATEIbHOCTH;
[1K.2.1. BbINOJHATE | - TOTOBHOCTh K CaMOPa3BUTHIO, CAMOCTOSTEIBHOCTH M | - C(OPMHUPOBAHHOCTb  IpPEJCTABICHUM: O  XHMHUYECKOM
MOHTAKHBIE, CaMOOIIPE/IEIICHUIO; COCTABJISIFOLIEH €CTECTBEHHOHAYYHOM KapTUHBI MHpa, POJIU
JEMOHTAXHBIE, -OBJIaJICHUE  HaBbIKaMM  Y4eOHO-HCCIEeOBATEIbCKON, | XMMUU B TO3HAHUM SIBIEHUH MNPHUPOIbI, B (OPMHUPOBAHUU
PeryIUPOBOYHBIE M IIPOEKTHOM U COLMAJIbHOM EATEIBHOCTH; MBIIIJIEHUSIT W KYJIbTYpPhl JIMYHOCTH, €€ (PYHKIIMOHAIbHON
MATHOCTHYCCKIE OBJiaieHNe YHUBEPCAJIBHBIMH KOMMYHUKATHBHBIMH | TPAMOTHOCTH, HEOOXOIUMOM Ui peIleHUs] MNPaKTUYECKUX
paGoThi NeHCTBUAMM: 3a/1a4 U HKOJIOTMYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
MEXAHIICCKIX 0) coBMecTHasl 1eSITeJIbHOCTD! 3I0POBBIO U IIPUPOJHON CpeELE;
- TIOHMMAaTh U HCIOJIb30BaTh MPEUMYILECTBA KOMAHIHOW | - C(OPMUPOBAHHOCTh YMEHHUH  BBISBIATH  XapaKTEpHbIE
KOMIIOHCHTOR Y MHAUBHUIYaJLHON pabOTHI, MPU3HAKA W B3aUMOCBS3b WM3YyYEHHBIX MOHATUH, NPUMEHATH
aBTOTPAHCIIOPTHRIX - INPUHUAMATh LEIM  COBMECTHOW  JEATEIbHOCTH, | COOTBETCTBYIOIIME IOHATUA IIPU ONUCAHWHA CTPOEHHS U
CpeaCTB. OpraHU30BBIBATL U KOOPJAMHMPOBATH JCHCTBUA IIO €€ | CBOMCTB HEOPIaHMYECKUX M OPraHMYECKUX BEIIECTB M HX

JOCTH>KEHHIO: COCTABJIATH IUIAH JACWCTBUM, paclpeaeiaTh
poJIM C Y4eTOM MHEHHUH YYaCTHHUKOB OOCYXIaTh
pe3yJbTaThl COBMECTHOM pabOThI;

- KOOPAMHUPOBaTb M BBINOJHATH PabOTy B YCIOBHAX
peasbHOro,  BHUPTYalbHOIO M KOMOMHHMPOBAHHOTO
B3aUMOJCUCTBUS;

- OCYIIECTBJIATH ITIO3UTUBHOE CTPATETMYECKOE MOBEACHUE

MPEBPALICHUH; BBISBIATh B3aWMOCBS3b XMMHUECKHUX 3HAHHUU C
MOHATUSIMHU U TPEICTABICHUSMH JIPYTUX €CTECTBEHHOHAYUHBIX
MIPEIMETOB;

- c(opMHpPOBAaHHOCTh YMEHUN HCMOJIb30BaTh HAWMEHOBAHMS
XUMHUYECKUX COCIMHEHU MEX1yHapOIHOTO coro3a
TEOPETUYECKOW M TPUKIATHOW XUMUU U TpUBUAIbHBIC
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B Pa3JIMUHBIX CHUTYallUsIX, NPOSBIATb TBOPUYECTBO U
BOOOpakeHue, ObITh MHUIIUATUBHBIM
OBjaieHHe  YHUBEPCAJIbHBIMU
JelCTBUSIMU:

') IpUHATHE ce0sl U APYTUX JIIOIei:
- IPUHUMATh MOTHUBBI U apTyMEHTHI JAPYTUX JIOACH mpu
aHaJIN3€e PE3YNbTATOB JIEATEIbHOCTH;

- MPU3HABAaTh CBOE NPAaBO W MpaBO JPYrHX JIOJEH Ha
OIINOKH;

- pa3BUBaThb CHOCOOHOCTh MOHHUMATh MHUpP C TO3HUIHMU
JIPYroro 4eioBeKa;

peryJsiTUBHbIMH

Ha3BaHUs BXXHEUIIUX BEUIECTB (3TUIICH, alleTUJICH, TJIULIEPHUH,
¢denon, dopManbaeru, YKCyCHas KUCIIOTa, IJIMIMH, YrapHbIN
ras, yrileKUCJbli ra3, aMMHuak, rainieHas W3BECTb, HEralllcHas
U3BECTh, MHUTHEBAsl COJlAa WU JAPYTUX), COCTABIATH (HOPMYIIbI
HEOPraHWYECKUX M OPraHWYECKUX BEUIECTB, YPABHEHUS
XUMHUYECKHUX DEaKIHi, OOBACHATh UX CMBICI; IMOATBEPXKAAThH
XapaKTEpHbIE XUMHYECKHE CBOICTBa BEILIECTB
COOTBETCTBYIOIIMMH IKCIIEPUMEHTAMU U 3aIUCSAIMU YPABHEHUU
XUMHYECKUX PEAKIIU;

IIK 2.2. BpIIOIHATE
PEMOHT y37I0B,
arperaToB 5
MEXaHUYECKUX

CHUCTEM
aBTOTPAHCTIOPTHBIX
CPEICTB.

B o0s1acTH 3K0/10rM4eCcKOro0 BOCIIUTAHUSA:
- IUIAaHMPOBAaHME U  OCYILECTBICHHE JCHCTBUM B
OKpY)KalIlleW cpeJe Ha OCHOBE 3HAHMS  IEeNIed
YCTOMUYMBOIO pa3BUTHUS YEIIOBEUYECTBA;
AKTHUBHOE HEINPUATHUE JEUCTBUM, IPUHOCIIIMNX BpEJ]
OKpYXKarollleu cpere;
- yMEHUE IIPOTHO3UPOBATh
JKOJIOTUYECKHE IIOCJIEICTBUS
JICHCTBHM, IPEAOTBPAILATh UX;
- OBJAJCHME HaBbIKaMM Y4eOHO-HCCIeI0BaTEIbCKOH,
MPOEKTHOM M COLIMATBbHOM AEATEIbHOCTH;

HeOJaronpusITHbIE
peINpUHIMAEMBbIX

- BIQJICHUE CHUCTEMOM XMMHMYECKHX 3HAHUH, KOTOpas
BKJIIOYAET:  OCHOBOIIOJIAraloIMe€  MOHATHUS  (XMMHUYECKUUN
JNIEMEHT, aTOM, 3JICKTPOHHas o00o0Jl0YKa aroma, s-, pP-, d-
JNEKTPOHHBIE OPOUTAIM aTOMOB, HOH, MOJIEKYJIa, BAJIEGHTHOCTb,
INEKTPOOTPHULATENBHOCTD, CTENEHb OKWCIIEHHS, XHMHUYECKas
CBSI3b, MOJIb, MOJISIPHAsI Macca, MOJIAPHBIA 00beM, YTIepOaHbIN
ckeneT, (YHKIMOHaNbHAs Tpylma, paaukal, H30Mepus,
M30MEpbl, TOMOJIOTHYECKUHA psAJl, TOMOJIOTH, YIJIEBOAOPOBL,
KHCJIOPO/A- M a30TCOJEpKalllue COECTUHEHHUs, OMOJIOTMYECKH
aKTUBHbIE BellecTBa (YIJIEBOABI, KUPBI, OEIKH), MOHOMEp,
IIOJIUMEDP,  CTPYKTYpHOE  3BEHO,  BBICOKOMOJIEKYJISIPHbBIE
COEIMHEHUS, KPUCTAUIMUECKas PEIIeTKa, TUIbl XMUMHUYECKUX
peakuuii  (OKMCIUTEIBHO-BOCCTAHOBUTEIBHBIE,  JK30- W
SHJIOTEPMHUUYECKHE, pEaKIMd HWOHHOTO OOMEHa), pacTBOD,
JJEKTPOJINUTHI, HEDJIEKTPOJIUTHL, ANEKTPOJINTUYECKAS
JUCCOIMANMs,  OKHCINTEIb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUYECKON PpEeakllMM, XHMHUYECKOE DPABHOBECHE), TEOpUU U
3aKOHBI  (TEOpHUsI XHMMHYECKOTO CTPOEHHUS OpraHMYeCKHX
BemiectB  A.M. bBytiepoBa, Teopus 3IEKTPOIUTHYECKON
Jqyccounanuu, nepuoanueckuid 3akon .M. Menaeneena, 3akoH
COXPaHEHHs Macchl), 3aKOHOMEPHOCTH, CUMBOJIMUECKUHN SI3BIK
XUMHH, (aAKTOJIOTMYECKHE CBEACHUS O CBOICTBAaX, COCTaBe,
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MOJYUCHUHU U 0e30I1aCHOM  HCIOJIb30BAHUU

HECOPraHUYCCKUX H©W OpraHN4YC€CKUX BCHICCTB B 6I:>ITy n

HpaKTHHGCKOfI JACATCIIBHOCTHU YCJIOBCKA,

BOKHEUIIINX
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2. CTPYKTYPA
OBHIEOBPA3OBATEJIBbHONANCHUIIJIMHBI « XUMMUSA»

2.1. O0beM JUCHUIIMHBI U BBl Y4eOHOH padoThI

2.1. O0béM yueOHOl JMCHMIIJIMHBI M BUABI Y4eOHO padoThl

COIAEPKAHHUE

Buo yueonoii pabomut Oobvem uacoes Ilpogpeccuonanvno
OpUEHMUPOBAHHOE
cooepirrcanue
(¢p.n.n.)

O0beM nporpamMMbl TUCHHILTHHBI 68 6
BT. U..
TEOpeTUIeCcKoe 00yueHue 41 2
MpaKTUYECKKe/TabopaTopHbIC 3aHATHUS 24 4
KOHTPOJIbHBIE paOOTHI 1
[IpomexyTouHasi aTTEeCTALMSA
JuddepeHurpoBaHHbIii 3a4eT 2
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2.2. TemaT4yecKMil IJIAH U coJepkaHMe 001e00pa3oBaTebHOI yueOHoi JucuuminHbl 23.01.17 Macrep 1o peMOHTY M 00CIy:KUBAHUIO aBTOMOOMJIEi

2.2. TemaTn4eckui IJIaH U coaecpkaHue NUCHUIIJIMHBI

HaunmenoBanue | Copep:kanme y4yeOHOro Martepuasiia (OCHOBHOe M TNPOdecCHOHAIbHO-OPHEHTHPOBAHHOE), OB LeM YACOR dopmupyemble
Pa3/ieioB H TeM | JIa0OpaTOpPHbIE U MPAKTHYECKHE 3aHATHS, IPUKJIATHONH MOTYJIb KOMIETeHIHH
1 2 3 4
OcHOBHOE ColepKaHue 46/-
Paszngen 1. OCHOBBI CTPOEHUS BelIECTBA 6/-
Tema 1.1. OCHOBHOE cojIepKaHue 4/- OK 01
OcHoBHBIE Teopernueckoe odyueHue 2/-
XAMHUICCKUC CoBpeMeHHass Mojiellb CTpoeHHs aroma. CHMBOJMYECKHH SI3BIK XHUMHH. XHUMHYECKHIA DIICMEHT.
HOHATHS 1 3nextporHas koHpurypamnus atoma. Kiaccuukarus XMMHYECKHX DJIEMEHTOB (s-, P-, d-31eMeHTHI).
3aKOHBI, BaneHtHble  57€KTpOHBI.  BaleHTHOCTh.  DIEKTPOHHAs  HPUPOJAa  XUMHYECKOW  CBS3H.
CTPOCHHC aTOMOB |35 jekTpoOTPUIATEIBHOCTh. BHIbI XUMHUYECKON CBsi3M  (KOBAJIEHTHAs, WOHHAs, METAINYECKas,
XHMHYECKHX BOJIOPOJTHAs) U CIIOCOOBI €€ 00pa3oBaHUsI
SJICMCHTOB IpakTuyeckue 3ansiTust Nel 21/-

Penienne 3ajaHWii Ha WCIONB30BAHHE XHMHUYECKONW CHMBOJNMKM W HAa3BAHUN COCTMHECHHUN 11O

HOMEHKJIATYPE MEKIYHAPOJHOTO COK3a TEOPETHUYECKON M TMPUKIAJHOW XMMHH W TPHUBHAIBHBIX

Ha3BaHUl JUIS COCTABIICHUSI XUMHUUYECKUX (DOPMYI JIBYXaTOMHBIX COEAWHEHHH (OKCHIOB, CYIb(HIOB,

TUJIPUJIOB | T.I1.) U JPYTUX HEOPTAaHUYECKUX COETMHEHUM OTIETbHBIX KJIACCOB.

[MpakTHYeCKHe 3a/IaHUs HA YCTAHOBJICHUE CBSI3U MEXYy CTPOCHHEM aTOMOB XHMHUYECCKUX DIIEMCHTOB U

HEPUOJNYECKAM M3MEHEHHEM CBOMCTB XUMHUYECKUX DIIEMEHTOB M WX COEJMHEHUH B COOTBETCTBUH C

nosiokeHneM [1eproIMIecKoil CHCTEMBI.
Tema 1.2. OCHOBHOE CO/IepKaHHe 2/- OK 01
IMepuonnuecknii | IlpakTHyeckne 3aHATHS No2 21- OK 02
3aKOH W \Tlepuonnueckas cucreMa XuMH4Yeckux odiaeMeHtoB JI.M. MenneneeBa. @DU3NYECKMH  CMBICI
Hepuomuueckast [Tepuognueckoro 3akona JI.M. MenneneeBa. 3aKOHOMEPHOCTH W3MEHEHHUS CBOMCTB XMMHUECKUX
cucrema

9JICMCHTOB, 06pa3yeMI>1x HMU TPOCTBIX W CJIOXHBIX BCHICCTB B COOTBCTCTBUU C TIOJIOKCHUCM
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XUMHYECKUX
anementoB /[. U.
MeHnneneeBa, uX

XxuMuueckoro snemeHta B Ilepumonmyeckoii cucteme. MupoBo33peHdYeckoe U HayyHOE 3HAUYCHHE
[lepuonnueckoro 3akona J[.M. MenneneeBa. Ilpornosst .M. MenneneeBa. OTKpbITHE HOBBIX
XUMHUYECKUX 3JIEMEHTOB.

CBSI3b c |Pemenue npakTHUKO-OPUEHTUPOBAHHBIX TEOPETHUUECKUX 3aJaHUNl Ha XapaKTEpHU3alUI0 XUMHUYECKHX
COBpPEMEHHOI 3JeMeHTOB «MeTtaminyeckue / HeMETaNIMYEeCKHe CBOMCTBA, 3JIEKTPOOTPUIATENILHOCTh XUMHUYECKUX
Teopueit 3JIEMEHTOB B COOTBETCTBUH C UX JIEKTPOHHBIM CTPOEHUEM U MOJIOKEHUEM B MEPUOJAMYECKON CUCTEME
CTpOEHHS aTOMOB [xumuueckux saemenToB JI.M. MenneneeBay
Pa3nen 2. Xumndeckue peakiuu 6/-
Tema 2.1. Tunsl | OcHOBHOE coepKAHUE 4/- OK 01
XUMHYECKHUX TeopeTrnueckoe ooyuenue 2/-
peakiui Knaccudukanus u TUNBI XUMHUYECKUX PEaKUUi ¢ ydyacTHeM HeopraHuueckux BemiecTB. CocTaBieHHUE
YPaBHCHHI PEAKIUi COCAWHCHHS, PA3IOKCHHS, 3aMCIICHUS, OOMEHAa, B T.4. PEAKIMi TOpeHUS,
OKHCJICHUS-BOCCTAHOBJICHHUS.
VYpaBHeHUsT OKHUCIEHUs-BOCCTaHOBICHUS. CTeneHb OkucieHus. OKUCIUTETh U BOCCTAHOBUTEIb.
CocraBneHrne W ypaBHUBAHHME OKHUCIHMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIMI METOJIOM 3JIEKTPOHHOIO
Oaanca. OKUCIUTENHHO-BOCCTAHOBUTEIBHBIE PEAKIIMUA B MPUPOJE, MPOU3BOJICTBEHHBIX MpOIeccax U
KU3HEIESITEIIbHOCTH OPraHU3MOB
IIpakTnyeckue 3anaTHsa Ne3 2/-
KonuuectBennbie oTHoOmeHNs B XUMUU. OCHOBHBIE KOJIMUYECTBEHHBIEC 3aKOHBI B XUMHH U PacdeThl IO
YpaBHEHUSAM XHMHYECKUX peakiuid. Moib Kak eJuHUIla KOJWYECTBa BellecTBa. MoJsipHas macca.
3aKOHBI COXPaHEHHUsI Macchl M dHepruu. 3akoH ABoraapo. MonspHseiii 00beM ra3oB. OTHOCHTETbHAS
IJIOTHOCTh Ta30B. PacyeTsl Mo ypaBHEHUSM XMMHUYECKHX PEAKIMN C MCIOJIh30BAHMEM MAacChl, 00BheMa
(HOpMallbHBIE YCIIOBHSI) Ta30B, KOJIMYECTBA BEIIECTBA
Tema 2.2.| OcHOBHOe coiep:KaHNe 2/- OK 01
ONEeKTPOIUTAYECKA TeopeTnueckoe odyuenue 2/- OK 04
s TUCCOLMAIUS U
HOHHEIH OGMeH Teopus 3NEKTPOIUTHUECKON quccourani. MoHbl. DIEeKTPOIUTHI, HEAIEKTPOIUTHL. Peakiimu MOHHOTrO
obmena. CocTaBieHHEe peaKIMii MOHHOTO OOMEHa MYyTEeM COCTABJICHHS WX TOJHBIX M COKPAIICHHBIX
HMOHHBIX YpaBHeHUN. KHCIOTHO-OCHOBHBIE peakiny. 3aJaHusl Ha COCTABJICHNE MOHHBIX PEaKIuit
Pa3nean 3. CTpoeHue U CBOHCTBA HEOPraHUYECKHUX BeleCTB 14/-
Tema 3.1.| OcHoBHOE colep:KaHUe 4/- OK 01
Knaccupukanus, | Teoperndeckoe oGydyenue 2/- OK 02
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HOMCHKIJIATypa u

[Ipenmer neopranuyeckoit xumun. Kiaccudukanus HeopraHndeckux BemiecTB. [IpocTeie U CIOXKHBIE

IIK 1.2

CTPOCHHUC BemiecTBa. OCHOBHBIC KJIACCHI CIIOKHBIX BEIIECTB (OKCHIBI, THIPOKCHIBI, KUCJIOTHI, COJTH). B3anMocBsI3b IIK 2.1
HCOPraHUYCCKUX  |geopraHMYECKUX BEIIECTB. ATrperaTHbie COCTOSIHMSL BemiecTBa. Kpucrammuueckune u amopdHbIe TIK 2.2
BCIICCTB BEIIECTBA. THIBI KPUCTAUIMYECKUX PEIICTOK (aTOMHAs, MOJICKYJIsIpHAs, WOHHAs, METaJUINYecKasi).

3aBUCUMOCTh (DU3MYECKUX CBOWCTB BEHIECTBA OT THIA KPUCTAIMYECKOW PEIIETKH. 3aBUCUMOCTH

XMMHUYECKON aKTHBHOCTH BEIIECTB OT BUJA XMMHYECKOH CBSI3M M THUIA KPUCTAIUIMYECKOW PEIICTKH.

[IprurHbI MHOrOOOpa3us BELIECTB

IIpakTuyeckue 3ansaTus Ned 4/-

Homenknatypa HeopraHn4eckuxX BEUIECTB: HA3BaHHE BEIIECTBA MCXOMAS U3 MX XUMHUYECKOU (HOPMYIIbI

WM COCTaBJICHHEC XHMHUYECKOW (OPMYNBI HMCXOAS W3 Ha3BaHUS BEHIECTBA IO MEXKIyHAPOIHOM

(MIOIMTAK) nnu TpuBHalIbHON HOMEHKIIATYDE.

Pemenne mpakTUYecKuX 3aJaHUN IO KIacCH(PUKAIMU, HOMEHKIAType M XHUMHYECKUM QopMmyaam

HEOPraHMYECKUX BEUIECTB PA3IUYHBIX KJaccoB (yrapHblii Tra3, YIVIEKHCIBIM Tra3, aMMHaK, ramieHas

W3BECTh, HETAIlIeHas! N3BECTh, ITUTHEBAS COA U PYTHX): HA3BIBATh U COCTABIIATH (DOPMYIIBI XUMUYCCKUX

BEIIECTB, ONPEEISITh MPUHAATIEKHOCTh K KJaccy.

Ucrounnku xumudeckoit uHbopmamuu (CpeACTB MaccoBo MH(opMainuu, ceTbh MHTEpHET U ApyrHe).

[Tounck napopMaIum no HazBaHUSM, HACHTU(UKATOPAM, CTPYKTYPHBIM (hopMynam
Tema 3.2. ®usuko-| OcHOBHOE coiepKAHUE 8/- OK 01
XMMHYECKUe TeopeTnyeckoe odydyenne 4/- OK 02
CBOHCTBA Mertannbl. O0uue gpuznyeckue U XMMUYECKHe CBOMCTBAa MeTauioB. CriocoObl MojyueHus. 3HaueHHe
HCOPraHUYCCKHUX  |MeTajIoOB M HEMETAUIOB B TPHUPOJE U KU3HENEATCIbHOCTH 4YeJOBeKa W opraHu3mMoB. Kopposwus
BEIICCTB METAJIJIOB: BUIBI KOPPO3HUH, CITIOCOOBI 3alTUTHI METAIIIOB OT KOPPO3UU

Hemeramnel. OOmme ¢u3mvyeckne W XUMHUYECKHE CBOWCTBA HEMETAUIOB. THIMYHBIE CBOMCTBA
HemetaioB [V— VII rpynn. Knaccudukanus u HoMeHkI1aTypa coelMHeHUI HeMeTamioB. KpyroBopoTsl
OMOTeHHBIX PJIEMEHTOB B IPUPOJIE

2/-

IIpakTHyeckue 3anaTHs NeS

2/-

CocraBneHne ypaBHEHMM XUMHUYECKHX PEAKIMI C Yy4aCTHEM IPOCTBIX M CIOXKHBIX HEOPraHUYECKUX
BEIIECTB: METANIOB U HEMETAJJIOB; OKCHJIOB METAJJIOB, HEMETAJUIOB M aM(OTEpHBIX 3JIEMEHTOB;
HEOPraHWYECKUX KHCIOT, OCHOBaHMM M aM(OTEpHBIX THAPOKCUIOB; HEOPraHWYECKUX CoJel,
XapaKTEePU3YIOLIUX UX CBOMCTBA.
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IpakTuyeckue 3ansaTus Ne6

PemreHne npakTUKO-OPUEHTUPOBAHHBIX TCOPETUYECKUX 3aJaHUM Ha CBOMCTBA, COCTAB, IOJIyYEHUE H
0e30macHOE HCIOJIb30BAaHME BAKHEHIIMX HEOPraHWYECKMX BEIIECTB B OBITY M MPAKTUYECKOM
JIESATEIIbHOCTH YEJIOBEKA

2/-

Tema 3.3.| OcHoBHOE co/lep:KaHue 2/- OK 01
Wnentudukanus | Teoperndeckoe o0yqenue 2/- OK 02
HCOPraHU9CCKUX |1 nepTHuKalMs HEOPTaHUYECKUX BELIECTB C MCIIOIb30BAHMEM MX (HM3MKO-XMMHUYECKHX CBOMCTB, OK 04
BEIICCTE XapaKTePHbIX Ka4eCTBEHHBIX peakiuii. KauecTBeHHBIE peakiuu Ha Cyib(ar-, KapOboHaT- U XJIOPUJI-

aHMOHBI, HA KATUOH aMMOHMSI
Pa3nean 4. CTpoeHue U CBOIiCTBA OPraHNYEeCKUX BellleCTB 22/-
Tema 4.1.| OcHOBHOE co/lep:KaHNe 6/- OK 01
Knaccudpukanus, | Teoperndeckoe oGyyenue 21/- IIK 1.2
CTpOCHUE H|[losiBIIeHHEe U pa3BUTHE OPraHUYECKOW XUMUHU Kak Hayku. [Ipeamer opranmveckoil xumuu. Mecto u IIK 2.1
HOMCHKJIaTypa 3Ha4YECHHE OPTaHMYECKOW XMMHUHU B CHCTEME €CTECTBEHHBIX HayK. IIK 2.2
OpraHM49eCKUX XHMMHUUYECKOE CTPOCHHUE KaK IOPANOK COCAUHEHUS aTOMOB B MOJIEKYJIE COIVIACHO UX BaJCHTHOCTH.
BCILECTB OCHOBHBIE TOJIOKEHUSI TEOPUH XUMHUYECKOTO CTPOEHUSI OpraHuveckux coeauHeHuit A.M. bytieposa.

VYrnepoaHblii CKENET OpPraHWYeCKOM MOJEKYJbl. 3aBUCHUMOCTb CBOMCTB BEIIECTB OT XHMHUYECKOTO

CTpOEHUS MOJIeKyJl. MI3oMepusi U U30MepHI.

[lonatne o ¢yHkuuoHaneHOW rpynme. Panukan. IlpuHnunsl kinaccuuUKauyd — OpraHUYECKHX

coequHeHnl. MexnyHapoiHas HOMEHKJIAaTypa W IPUHLOUNBl  HOMEHKJIATYpbl OPraHUYeCcKUX

coequnenuil. IloHsaTne 00 a3oTcolepXalluX COEAMHEHUSX, OWOJOTMUECKH AaKTHBHBIX BeIIECTBaxX

(yrmeBomax, Xupax, Oelnkax W Jp.), BBICOKOMOJIEKYJSIPHBIX COEJUHEHHSX (MOHOMEp, IOJUMED,

CTPYKTYpPHOE 3BEHO)

IIpakTHyeckue 3ansaTusa Ne7

CocraBieHre TOJHBIX M COKPAIEHHBIX CTPYKTYPHBIX (DOpPMYJ OpPraHMYECKUX BELIECTB OTIEIBHBIX

KJIaCCOB, WCIOJNB3ysS WX HAa3BaHWS O CHCTEMAaTHYECKOW W TPHBHAIBHONH HOMEHKIJIAType (3THIIeH,|4/-

alleTWIeH, TNIMLEpuH, (eHoid, (GopMalbAeru, YKCycHas KHCIOoTa, TNMuiuH). Pacdersl mpocreiiieit

(hopMyIIbl OpraHnYecKoi MOJIEKYJIbl, HCXO/sI U3 3JIEMEHTHOr0 cocTana (B %)
Tema 4.2. OcHoBHOE coJep:KaHHe 8/- OK 01
CaoiicTBa Teopernyeckoe o0yueHune 8- OK 02

17



OK 04

OpraHUYECKUX OU3NKO-XMMUYECKUE CBOWCTBA OPraHUYECKUX COEIMHEHUN OTHENbHBIX KJIaccoB (0COOEHHOCTH
COEIMHEHU N KJ1accu()UKAUU 1 HOMEHKJIATYphl BHYTPH KJIacca; TOMOJIOTMYECKHH psia U o01mas popmyia; H30MEpHUs; IIK 1.2
(bu3nyeckre CBOMCTBA; XUMUYECKIE CBOMCTBA; CIOCOOBI MOTYUYCHHS): IIK 2.1
— TpeJenbHbIe YIIeBOAOPOIbI (AIKaHbI U IUKJIOAJKaHbl). ['OpeHre MeTaHa Kak OJUH U3 OCHOBHBIX IIK 2.2
HCTOYHUKOB TEIUIa B IPOMBIIIIEHHOCTH U ObITy. CBOMCTBA MPUPOIHBIX YIIEBOJOPOI0OB, HAXOXKICHUE B
IIPUPO/IE U IPUMEHEHUE AJIKAHOB; 4/-
— HemnpenenbHble (QTKEeHbI, alKUHBI M alKaJWeHbl) W apoMaTH4ecKhe YriieBoAoposl. [opeHue
alleTUJIEHA KaK HCTOYHUK BHICOKOTEMIIEPATYPHOT'O IJIAMEHU JIJIsl CBAPKU M PE3KH METAJNIOB
— KHCJIOPOACOACPIKAIINE COSTUHEHHS (CITUPTHI M (PE€HOIBI, KapOOHOBBIE KUCIOTHI M A(HUPHI, aJIbJACTHIbI
U KETOHBI, >KHUPBL, YriaeBonbl). [IpakTuueckoe NpPUMEHEHHWE STWICHIVIMKONS, TIIMLEpHHA, (eHoxa.
[Ipumenenne ¢Gopmanpaeruaa, ameTanbIeruaa, YKCYCHOM KHCIOTBHL. Mplla Kak COJH  BBICIINX
KapOOHOBBIX KUCIOT. Morolue CBOWCTBA MbLIa 4/-
— a30TCcojep)KalIfe COCAMHEHUs (aMUHBI M AMHHOKHCIOTHI, Oeliku). BBICOKOMOIEKYIsIpHBIC
COCUHEHUS (CHUHTETUYECKHE U OMOJNOTMYeCKH-aKTUBHBIC). MOHOMEp, MOIUMEDP, CTPYKTYPHOE 3BEHO.
[Tonumepu3anus 3TUIEHa KAaK OCHOBHOE HAIIPaBJIEHUE €r0 UCIOJIb30BaHUS.
['eneTnyeckas CBsI3b MEXKy KJIaCCAMH OPraHMYECKUX COCTMHEHUN
Tema 4.3. OcHoBHOE coep:KaHue 8/- OK 01
Wnentndukarms Teopernueckoe odyuenue 7/- OK 02
OPTaHMHCCKHIX buooprannueckue coenuHenus. IlpumeHeHue u Ouonoruyeckas poib yriaeBoaoB. OkHCIeHHE OK 04
BCIIECTS, X VIJEBOJOB — HWCTOYHUK OHHEPrHMM >KMBBIX OpraHu3smMoB. OOmacTM HPUMEHEHHUS aMHHOKHCIIOT.
3HateHme 1 [IpeBpamenuss OenkoB muiud B opraHuzMe. buonormyeckue ¢QyHkuuu OenkoB. buonorumdeckue
ngMeH? e N ¢GbyHKIUY kUpoB. Ponb oprannyeckoil XUMUM B pellieHUH MpoOJIeM MUILEBOi 0e30macHOCTH
bITOBOH " Porb OpPraHMYeCKOM XWMHUHM B pEIIeHUH NpoOJeM 3HepreTuYeckon Oe30MacHOCTH, B Pa3BUTUHU
HPOH3BO/ICTBCHHON MEIUIINHBI, CO3/TaHUH HOBBIX MAaTE€PHAJIOB, HOBBIX HCTOYHHUKOB YHEPTUHU (QJIbTEPHATUBHBIE HCTOYHUKU
JICATCIILHOCTH sHepruu). OnacHOCTh BO3ACUCTBUS HA JKUBBIE OPraHU3MBI OPTraHUYECKHX BEIIECTB OTIIEIHHBIX
Heroseka KJIacCOB (YTJIE€BOJIOPOABI, CIIUPTHI, (EHOJBI, XJIOPOPTraHMYECKHE IMPOU3BOJHBIC, AIbJETHIbl U JIp.),
CMBICJI TTOKA3aTelsl MPEEIbHO TONYCTUMON KOHIIEHTPALUU
Kontpoabnasn C .
TPYKTYpa U CBOMCTBA OPraHUYECKHUX BELIECTB 1/-
pabora
Paszpnea S. KuneTrnyeckue u TepMOJAMHAMMYECKHE 3AKOHOMEPHOCTH NPOTEKAHUS XUMHUYECKHUX peaKiuii 4/-
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CxopocTh OcHoBHOE co/lep:KaHue OK 01
XUMHYECKUX OK 02
peaKkIui.
XHUMHYECKOE 2/-
paBHOBecHe
Teoperuueckoe o0yueHue 2/-
CkopocTh peakiuu, €€ 3aBUCUMOCTh OT Pa3jMyYHBIX (DAKTOPOB: MPUPOIBI PEArupYIOLIUX BEIIECTB,
KOHILICHTPAllUA PEArHpPYIOUIMX BEIIECTB, TEMIEPATYphl M IUIOMAAM PEAaKIMOHHONW IIOBEPXHOCTH.
TennoBsie 3 (HeKThl XUMUYECKUX peakuil. IK30-U YHIOTEPMUUYECKUE, PEAKIUH.
OOpatumocTh peaknuid. XHWMHUYECKOE pPAaBHOBECHE M €ro CMEIICHHWE IO/ JCWCTBHEM Pa3IUYHBIX
(akTOpoB (KOHIIEHTpPALIMS PEareHTOB WU MPOIYyKTOB PEaKIIMH, AaBIEHUE, TeMIIepaTypa) UIsl CO3AaHUS
ONTUMAJIbHBIX YCIOBUM IPOTEeKaHUs xumudeckux npoueccos. Ipunnun Jle [larense
IIpakTnyeckne 3anaTus Ne§
Pemenne npakTUKO-OPUEHTHPOBAHHBIX 3aJaHUN Ha aHauu3 (AaKTOPOB, BIMSIONIMX Ha H3MEHEHHE
CKOPOCTH XUMHUYECKON PEaKIIHH. 2/-
Pa3zneu 6. PacTBOpBI 4/-
Tema 6.1. OcHoBHOE coep:KaHue 2/- OK 01
IonsTue O| Teopernueckoe o0yyeHune 2/- OK 02
pactsopax PactBopenne kak ¢usznko-xuMmuueckuid mporecc. PactBopsl. CrocoObl MPUTOTOBIIEHUS PACTBOPOB. OK 07
PactBopuMocTe. MaccoBas 11onsi  pacTBOpeHHOro BemecTBa. (CMbICT MOKazaTelnsl MpeaesibHO Zg ;5
JOMYCTUMOM KOHIICHTPAIIMH U €r0 UCTIOJIB30BaHUE B OIEHKE IKOJIOTHUECKOM 0€30MacHOCTH. 1K 2’2
[IpaBmia sKoNOrMyYecKy LenecooOpa3HOro MOBEAEHUS B OBITY U TPYJOBOW JESATENBHOCTH B LEJSAX '
COXPAHEHHUS CBOETO 3/I0POBBS U OKPYXKAIOIIEH MPUPOTHONW CPENbl; OMACHOCTh BO3ACUCTBUS HA JKUBBIC
OpraHnu3MbI OIMPEACIICHHBIX BCIICCTB.
Pemenne mpakTHKO-OpUEHTUPOBAHHBIX PACUETHBIX 3aJIaHUN HA PACTBOPHI, UCMOIb3yeMbIe B OBITOBON U
MIPOM3BOJICTBEHHON JIESITEILHOCTH YeJIOBEKa
Tema 6.2.|OcnoBHoe conep:kanue 2/- OK 01
Hcenenosanue Teoperuyeckoe odyueHne 2/- OK 02
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CBOICTB pacTBOPOB

[IpuroTtoBneHue pacTBOPOB 3aJlaHHOM (MaccoBoOil, %) KOHIIEHTpalHH (C MPAKTUKO-OPUEHTUPOBAHHBIMU
BOIIPOCaMM) U OIIPEEIIEHUE CPEbl BOJHBIX PACTBOPOB.
Pemenue 3a1a4 Ha IPUTOTOBIICHHE PACTBOPOB

OK 04

IIpodeccrnonaibHO-OPHMEHTHPOBAHHOE COlepP:KaHue (Coep:KaHue MPUKJIATHOTO MOIYJISA)

Pazpen 7.

XuMus B ObITY M IPOU3BO/ICTBEHHOM 1eSITeJIbHOCTH YeJI0OBEKA

6/6

Xumuueckue
TEXHOJIOTHH

B  NOBCEIHEBHOH
u
po¢eCCHOHAIIBHO
U NeSITeIbHOCTH
YeJIoBeKa

OcHoBHOe coepkaHue

6/6

TeopeaneCKoe oﬁyqe}me

2/2

[IpaBuia 3KOJIOrMYECKH 11€1eCO00pa3HOro IMoBeIeHHUs B OBITY U TPYIOBOH AEATENBHOCTH B ILIEJSAX
COXPAHEHUS CBOETO 30POBbS U OKPYKAKOUIEH TPUPOIHON CPEIbI, ONTACHOCTh BO3JACHCTBUS HA )KUBbIE
OpPraHu3Mbl OpPraHUYECKHUX BELIECTB OTAEIbHBIX KJIAcCOB (YIJIEBOAOPOAbI, CHHUPTHI, (PEHOIIBI,
XJIODOPTaHUYECKHE IPOU3BOJHBIE, aNbJETHAbl M Jp.), IOKa3aTelb NPEIeIbHO JOIMYyCTUMOM
KOHLIEHTPALUU U €T0 UCII0JIb30BAHHUE.

Ponp xumuu B 00ecriedeHUH 3KOJOTUYECKON, SHEPreTHUYeCKOM U MUILEBON 0€30MacHOCTH, pa3BUTHU
MEIULUHBI, CO3/JlaHUM HOBBIX MaTepualioB (B 3aBUCUMOCTM OT BHJA HpOoQecCHOHATbHOM
JeSITEIbHOCTH), HOBBIX HCTOYHHKOB 3HEPrHM (ajIbTEpHATUBHBIE HMCTOYHUKM dHepruu). llonsarue o
HAy4YHBIX METOJ[aX IMO3HaHUS BEIECTB U XMMHUYecKHX peakuuil. [IpenctaBneHust 06 00X HayYHBIX
MPUHLIMIIAX TPOMBIIUIEHHOTO IIOJIyY€HUs Ba)KHEHIIMX BeUIeCTB (Ha TMpUMEpax MPOU3BOJCTBA
aMMMaKa, CepHON KUCIIOTbI, METAHOIIA).

XuMHUsl U 370pOBbE 4YEJIOBEKa: IMpaBMiia 0€30MaCHOr0 HMCHOJIb30BAaHUS JIEKApPCTBEHHBIX MPENaparos,
OBITOBOM XMMHU B MIOBCEIHEBHON )KU3HU

IIpakTnyeckne 3anaTus Ne9

[Tonck u ananm3 KEHCOB O MPUMEHEHUH XMMHUUYECKUX BEIIECTB M TEXHOJIOTHH C ydeToM Oymaymein
npodeccHoHATBEHOM IEATENBHOCTH 110 TEMaM: 3alPaBOYHbIE KUIKOCTH (TOILTUBO, Macia, CMa3KH,
OXJIAXKTAFOIINE KUJIKOCTH H T. 1I.);

pe3uHbI ( HUHBI U PE3UHOTEXHUUECKHUE U3/IENHNS); IJIaCTMACCHI.

2/2

OK 01
OK 02
OK 04
OK 07
IIK 1.2
IIK 2.1
IIK 2.2

IIpakTnyeckue 3ansaTus Nel(

[Touck u aHanmM3 KEHCOB O MPUMEHEHHH XMMHUYECKUX BEIIECTB U TEXHOJIOTHH C y4eTOM OymyIieit
npodeccHoHANBEHOM IEATENBHOCTH 110 TeMaM: OT/IeTI0OYHO-/IEKOPAaTUBHEIE MaTepHralibl (00MBKa, TAaKU U
KpacKH, aHTUKOPPO3UOHHBIC TIOKPHITHUSA U T. I1.);

KJIEH, TEPMETHUKH.

2/2
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IIpomexyTounasi arrectanus no gucuuimuiune (1/3)

Bcero

68/6
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3. Yci10BuS peajin3allii MPOrpamMMsbl 00111e00pa30BaTe/IbHONH JAMCIHUTIMHBI
3.1. TpeGoBaHusA K MUHMMAJIBLHOMY MAaTePHAJIbHO-TEXHUYECKOMY 00ecredeHn o
Peanuzanus oGimeoOpa3oBaTenbHON yueOHOM TUCIUIUIMHBI TPEOYeT HalMu4us y4eOHOro KabuHeTa
( yucOHBIN KaOMHET XUMHH).

Oo6opynoBanne kabuHera:

— TI0CAJI0YHBIC MECTA CTYJCHTOB;

— pabodee MECTO MPETOAaBaTENS;

HarJsiIHbIe TocoOus (HaOOPHI MAPOCTEPIKHEBBIX MOENCH MOJIEKYII, MOAETH KPUCTATUTMYECKIX

PEILIETOK, KOJUICKIIMU MPOCTBIX M CIIOKHBIX BEIIECTB W/WJIM KOJUICKIIMU ITOJIMMEPOB; KOJUICKIUS
TOPHBIX MOPOJ U MUHEPAJIOB, Tabmuia Menzeneesa, yueOHble (GUIbMBI, IH(POBBIE 00pa3oBaTEIbHBIC

pecypcsi).

TexHuveckue cpeacTBa 00y4eHHs:

—  MYJIbTUMEAUNHBIN TPOEKTOP;

— MPOEKIMOHHBIN DKpaH;

— IPUHTEP YEpHO-OEIIbIi J1a3epHBIN;

— IIK;

— OJIOK IIUTaHUS;

— KOJIOHKU;

_ TEJIEeBU30D.
3.2.MuopmannoHHOE oDecnieyeHne 00ydeHust

Ilepeuenb pexkoMeHAyeMbIX Y4eOHbIX H3AaHUil, VHTepHeT-pecypcoB, AONOJHUTEILHOMI

JUTEepaTypbl
OCHOBHBIC HCTOYHUKH
Xumus. EcrecTBeHHO-Hay4HBIN npopuIIb: YU4EOHUK  JUIs CTYACHTOB YUpEKIACHUN
cpen.npod.oopazoBanus/ O.C. IN'abpuensin - M.OOpa3oBaTebHO-U3AATEAbCKUI LEHTP «AKaJIeMUs»,
2024.-400c
Xumus. TexHonornyeckuit npoduiib: yueOHUK AT CTYACHTOB yupexaeHui cpel.npod.odpazoBanus/
O.C. T'abpuensa, N.I'.OctpoymoB - M.OOGpa3zoBaTenbHO-U3AATENIbCKUN LEHTp «Akanemus», 2024.-
304c
Xumus. [Ipaktukym: yueOHOE TTocOoOMe ISl CTYICHTOB YupexaeHu cpea.npod.oopazoanus/ O.C.
["abpuensn M.O6pazoBaTenbHO-U3AaTENbCKUN LIEHTP «AKanemusi», 2024.-304¢
Xumusa. Tectbl, 3amauu M yOpakHEHUsA: ydeOHOe TmocoOHue Ui CTYJIEHTOB YUpeXIACHUN
cpen.npod.odpazoanus/  O.C. I'abpuensn, '.I'.JIpicoBa M.O06pa3oBarenbHO-U3AATEIBCKUN HIEHTP
«Axanemusa», 2024.-336¢
JlonoJIHUTeIbHbIEe HCTOYHMKH:

1. Xwumus. 10 xnacc. Yrinyonénnsiii ypoBens: yueouuk/ B.B. Epemun, H.E. Ky3smenko, B.1.
Tepenun, A.A. Ipo3nos, B.B. Jlynun; nox pen. B.B. Jlynuna. — M.: Tlpocsemienue, 2022. — 446, [2]
C.: ML

2.  Xwumusa. 11 xkmacc. YriyOn€unelii ypoBeHb: yueOHuk/ B.B. Epemun, H.E. Ky3pmenko,
A.A. Ipo3nos, B.B. JIynun; nox pen. B.B. Jlynuna. — M.: Ilpocemenue, 2022. — 478, [2] c.: ui.

3. Xwumus. YrnyOnennslid ypoBenb. 10—11 kmaccsl: pabodast nporpamma k Jiuaun YMK B.B.
Jlynuna: yue6HO-MeToaudeckoe nocooue / B.B. Epemun, A.A. JIpo3nos, 1.B. Epemuna, 2.10.
Kepumos. — M.: JIpoda, 2017. — 324, [1] c.

4.  Meronuyeckoe nocobue k yueOnuky B. B. Epemuna, H. E. Ky3smenko, B.1. Tepenuna,
A. A. Ipo3nioBa u ap. «Xumus. YriyOsieHHslid yposenby. 10 kinacc / B. B. Epemun, A.A. JIpo3nos,
N.B. Epemuna, B. 1. Maxonuna, O. FO. Cumonosa, 3.10. Kepumos. — M.: [Ipoda, 2018. — 339 c. :
170

5. Meroauueckoe nmocobue k yueonuky B. B. Epemuna, H. E. Ky3pmenko, A. A. JIpo3nosa u
ap. «Xumus. YriryoneHnslit ypoBenb». 11 kmace / B. B. Epemun, A.A. [Iposznos, N.B. Epemuna, H.B.
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HNuTepHeT-pecypcen:
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4. KOHTPOJIb M Oll€eHKA Pe3y/JIbTATOB OCBOECHUS 00111e00Pa30BaTe/IbHON M CHUILTHHbBI

KoHTponb M OLlEHKa pacKphIBalOTCS 4Yepe3 AWCLUIUIMHAPHBIE PE3YyJbTaThbl, YCBOCHHBIE 3HAaHUSA U

NpUOOpEeTEeHHbIE  CTyJEHTAaMH YMEHUS, HampaBieHHble Ha  (GopMUpOBaHHE OOMIMX U
poecCHOHATLHBIX KOMIICTCHITHHA.
Ne |(OK/TIK |Moayas/Pa3nen/Tema |Pesyabrat o0yueHust Trmet . OUCHOMHBIX
MeponpusTuii
| OcCHOBHOE cojIep:KaHue
1 Pazgen 1. OcHoBbI PopMy.IHpoBATH
0a3oBble NOHATHA H
CTPOEHUS BellecTBa
3aKOHBI XMMHMU
1.1 |OKO0l Crpoenue atoMoB|CocrtaBisate xumuueckue|l. Tecr «CrpoeHue aTomoB
XUMHUYECKHUX DJIEMEHTOB|()OPMYINBI COCIUHEHUIN B|XMUMHYECKUX 3JIEMEHTOB u
U MPUPOJIa XUMHUYECKOU |COOTBETCTBUU CO [MpUPO/Ia XUMUUYECKON CBA3U».
CBSI3H CTETECHbIO OKHCIIeHus|2. 3agaud Ha  COCTaBIICHUE
XUMUYECKUX  AJIEMEHTOB, | XUMHUUYECKHUX dbopmyn
UCXOJSl U3 BaJCHTHOCTH U |JABYXaTOMHBIX COeIMHEHUN
AIIEKTPOOTPULIATEIBHOCTU |(OKCHUIOB, CYJIb(HUIOB, TUAPUIOB
U T.IL).
3. 3amaHus Ha WHCIOJIH30BAHHUE
XUMHYECKON CUMBOJIUKH u
Ha3BaHUU COEAMHEHUI o
HOMEHKJIAType MEXIYHApOJIHOTO
coro3a TEOPETHYECKOU u
TIPHUKIIaTHOM XUMHH u
TPUBHAJIBHBIX ~ Ha3BaHUUA A
COCTaBJICHUS XUMHYECKHUX
dbopmyn JIBYXaTOMHBIX
COEIMHEHUI (okcHIoB,
Cyab(GUI0B, THIPUAOB U T.OI.) U
OpyTUx HEOPraHUYECKUX
COCIMHEHHH OTJEIBHBIX KJIACCOB
1.2 |OKO01 [lepuoanueckuii 3aKoH 1| XapaKTepu3OBaTh 1. Tecr «Meramnueckue /
OK 02 TabauIa J.W.|xuMrdeckne >JIeMEHTHl B|HEMETAJUIMYECKHE CBOICTBA,
Menneneena COOTBETCTBUU c UX [3JIEKTPOOTPUIIATEILHOCTh "
MOJIOKEHUEM B|CpOJICTBO K 3JEKTPOHY
MEePUOIUYECKON  CHCTEME|XUMUYECKUX 2JIEMEHTOB B
XUMHUYECKHUX  DJIEMEHTOB|COOTBETCTBUE C UX 3JIEKTPOHHBIM

J.1. MenneneeBa

CTPOCHUEM M  IIOJIO)KCHHEM B

[IEPUOIUYECKON CUCTEME
XAMUYeCKuX  anementoB  JI.M.
MenneneeBay.

2. [IlpakThueckue 3amaHus Ha
YCTAHOBJICHUE  CBSI3M  MEXKIY
CTPOCHUEM aTOMOB XUMHUYECKUX
JJIEMEHTOB U NEPUOAUYECKUM
W3MEHECHUEM CBOWCTB
XMMHYECKHUX DJIEMEHTOB M HUX
COCIMHEHUII B COOTBETCTBHM C
[IOJI0KEHUEM IIepuonnueckoi
CUCTEME.

3. IlpakTuko-OpHEHTUPOBAHHBIE
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OK/IIK

Monyas/Pa3nen/Tema

Pe3yabTar 00y4yeHus

Tunsi
MeponpHuATHI

OICHOYHbIX

TEOPETUYECKUE 3aaHuA Ha
XapakTepU3aLUI0 XUMHYECKUX
anemMeHToB: «MeTtamnueckue /
HeMeTaJlJIMYeCKIe CBOMCTBA,
AJIEKTPOOTPHULIATEIIBHOCTh u
CPOJICTBO K 3JIEKTPOHY
XUMHYECKUX 3JIEMEHTOB B
COOTBETCTBHE C MX 3JIEKTPOHHBIM
CTPOCHHEM U TOJIO)KEHHEM B
[IEPUOIUYECKON cucTeme
XUMHUYECKUX AJIEMEHTOB
J.1. MeHnaeneeBay

Pa3zgea 2. XuMnueckue
peaknuu

XapakTepu3oBaTh THUIIBI
XHMHYECKHX peaKkuunid

2.1

OK 01
OK 04

Tunsr
peakuuii

XUMHNYCCKHUX

CocTaBisaTh peakiuu
COCITMHEHUS, Pa3IOKEHUS,
obMeHa,
OKMCIIMTEILHO-
BOCCTaHOBUTEJIbHbBIE
peaxiuu

3aMCIICHUA, (—

1. 3agaun Ha  COCTaBJIECHHE
YPAaBHEHUN PEaKLN:
COCJIMHEHHS,
paznoxeHusi, 0OMeHa;
— OKUCTUTEIBHO-
BOCCTAHOBUTENBHBIX pEaKUUuid ¢
HCII0JIb30BaHUEM MeTo/1a
ANIEKTPOHHOTO OanaHca.

2. 3amauym Ha pacyeT MaccChl
BelllecTBa UK 00bEMaA

ra30B 10 U3BECTHOMY KOJUYECTBY
BEIIECTBA, Macce WIH O0bEMY
OJTHOTO W3  Y4YacTBYIOIIUX B
PEaKIuy BEIIECTB; PaCU&ThI
Maccel  (0OBEMa,  KOJIMYECTBa
BEIIECTBA) MPOJIYKTOB PEaAKIIHH,
€CIM OJHO W3 BEIIECTB HMEET
IpUMecH

3aMCIICHU A,

2.2

DNEeKTpONUTHYECKAs
JUCCOLMAIUS U MOHHBIH
oOMeH

CocTaBisTh
XAMHYECKUX
HOHHOTO
y4acTUeM
HEOPTaHWYECKUX BEIICCTB

YpaBHEHHU
peakuuu
oOmeHa C

1. 3amanusg Ha  COCTaBJICHHE
MOJIEKYJISIPHBIX i HOHHBIX
peakuuii ¢ y4acTHEM KHCIIOT,
OCHOBaHHUI1 Hu coJiei,
YCTaHOBJICHUE H3MEHEHUS
KHUCJIOTHOCTH CPEJIbI

Pasznen 3. Crpoenue u
CBOMCTBA
HEOPraHu4YecKux
BellecTB

HccaenoBars cTpoeHne U
CBONCTBA
HEOPraHM4YeCKHuXx
BeLIECTB
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OK/IIK

Monyas/Pa3nen/Tema

Pe3yabTar 00y4yeHus

Tunsi
MeponpHuATHI

OICHOYHbIX

3.1

OK 01

IIK 1.2
IIK 2.1
ITIK 2.2

Knaccudukanms,
HOMEHKJIATypa
CTPOCHHE
HEOpPraHuYeCKux
BEIIIECTB

u

Knaccudumuposarts
HEOpPTaHUYECKUE
BEIIECTBA B COOTBETCTBUU
C X CTPOCHUEM

1. Tecr
Ha3BaHUE
BELLIECTB

«Homenkmnarypa wu
HEOPTaHUYECKUX
UCXOJs u3 ux
XUMHYECKOH  GopMynbl WU
COCTaBJICHHE XUMHUYECKOU
bopMyNbI HCXOI W3 Ha3BaHUS
BelIeCTBA IO MEXIyHapOJHON
1SRN TPUBHAIIBHON
HOMEHKJIAType».
2. 3ajmaun Ha pacyeT MaccoBOU
nonmd  (Macchl)  XMMHYECKOTO
JJIEMEHTA (coenuHeHuUs1) B
MOJIeKYJe (CMECH).
3. Ilpaktuyeckue 3amgaHusi IO
KJaccu(pUKalui, HOMEHKIAType U
XUMUYECKUM dbopmyam
HEOPraHUYECKUX BEIIIECTB
Pa3IUYHBIX KIIACCOB.
4. IlpakTuueckue
OIIpEICIICHUE XUMHYECKOU
aKTUBHOCTH BEIIECTB B
3aBUCHMOCTH BHUJa XHUMHYCCKON
CBS3M M THUMNA KPUCTAJUTMYECKOMN
pemeTKH

3aJaHus Ha

3.2

OK 01
OK 02

DOU3NKO-XUMHYECKIE
CBOMCTBA
HEOPraHUYECKUX
BEIIECTB

YcranasauBaTh
3aBUCUMOCTD ¢buznko-
XUMHYECKHX CBOMWCTB
HEOPraHWYECKHX BEIECTB
OT CTPOCHHUSI aTOMOB U
MOJIEKYJI, a TaKXe THuIla
KPUCTAJUIMYECKOU
peleTKu

1. Tect «OcobeHHoCTH
XMMHUYECKUX CBOWCTB OKCHJOB,
KHCJIOT, OCHOBaHMH, aM(pOTEpHBIX
THJIPOKCHUJIOB U COJIEW».

2. 3amaHuss Ha COCTaBJIEHUE
YPABHEHUN XMMHWYECKUX pPEaKLUU
C Y4YacTHEM MPOCTBIX U CIOKHBIX
HEOPraHUYECKUX BELIECTB!
OKCHJIOB METAJUUIOB, HEMETAJUIOB U
aM(OTepHBIX JJIEMEHTOB;
HEOpPraHUYECKUX KHCIIOT,
OCHOBaHUI u aM(OTEPHBIX
TUJIPOKCUIOB,  HEOPraHMYECKHX
COJIEM, XapaKkTEepU3yIOIIUX HUX
CBOMCTBA U CIIOCOOBI MOJTYYECHHUS.
3. IIpakTuko-OpHEHTHPOBAHHBIE
TEOpEeTUYECKHe  3a/JaHusd  Ha
CBOICTBa u MOJIyuYEHHUe
HEOpPraHMYECKUX BEIIECTB

3.3

OK 01
OK 02
OK 04

WNnentuduxarms
HEOPraHUYEeCKUX
BEILIECTB

Uccnenosatn
KAueCTBEHHbIE  pPEaKLUU
HCOpFaHI/I'-IeCKI/IX BCIIICCTB

1. IIpakTUKO-OpHEHTHPOBAHHBIE
3a/1aHus o COCTABJICHUIO
XUMHUYECKHAX PEaKIUN C y4aCTHEM
HEOPraHUYECKUX BEILECTB,
UCIOJIb3YEMBIX 170.¢
UICHTH()UKAIUH.

TSt
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THunel OLICHOYHBIX

Ne |OK/TIK |Moayas/Pa3gen/Tema |Pe3yabTaT 00yueHust .
MeponpusTHIA
4 Paznen 4. Crpoenue u|HccaenoBars crpoenue u|KoHnTposbHas padora
CBOMCTBA cBoiicTBa opranuyeckux |«CTpykTypa " CBOMCTBA
OPraHMYecKuX BeLeCTB OPraHMYecKUX BelecTB»
BellecTB
41 |OKO01 Knaccudukanus, Knaccugunuponartsb 1. 3amanus Ha cOCTaBJIEHUE
IIK 1.2  |cTtpoeHue Y |OpraHM4eCcKre BEIEeCTBA B|HAa3BaHUU OpPraHUYECKUX
IIK 2.1 |HOMEHKIATypa COOTBETCTBUU c UX |COCIMHEHHUH 110 TPUBUAIIBHON WIH
IIK 2.2  |opraHM4ecKuX BEUIECTB |CTPOECHUEM MEKTYHapOIHOMN
CUCTEMAaTUYECKOM HOMEHKIIATYPE.
2. 3agaHusg Ha COCTaBJICHHE
MTOJIHBIX u COKpAIIECHHBIX
CTPYKTYPHBIX bopmyn
OpPraHUYECKUX BELIECTB
OTJZI€JIbHBIX KJIACCOB.
3. 3amaum Ha  ompejesieHue
MPOCTEUIIIEN (hopmyb
OpPraHUYECKON MOJIEKYJIbI, UCXOS
U3 3JIEMEHTHOTO cocTaBa (B %)
4.2 |OKO01 CBolicTBa OpraHM4ecKUX | Y CTAaHaBIUBATh 1. 3amanus Ha cocCTaBlieHUE
OK 02 COCIMHCHUN 3aBHCUMOCTbD (bu3MKO-|ypaBHEHHI XMUMHUYECKUX PEaKIIHii
OK 04 XUMHYECKHUX CBOMCTB|C y4acTHEM OpraHUYECKHUX
OpraHMYEeCKHUX BEUIECTB OT|BEIIECTB HAa  OCHOBAaHUU  HUX
CTPOEHHMSI MOJIEKYJI COCTaBa U CTPOCHUS.
2. 3agaHus Ha  COCTaBJIEHHUE
YpPaBHEHUN XUMHYECKUX PEAKIUH,
WJUTFOCTPUPYIOLIUX ~ XUMHYECKHE
CBOWCTBA C YYE€TOM MEXAHU3MOB
MPOTEKaHUs JAHHBIX pEaKkUuil u
TE€HETUYECKOMN CBSI3U
OpraHUYEeCKUX BEIIECTB pa3HbIX
KJIaCCOB.
3.  PacuerHple  3agauum 1O
YpaBHEHUSIM pEaKLUi ¢ ydacTuem
OpPraHUYECKUX BEILECTB.
4.3 |OKO01 WNnentudukanus Hccnenosars 1.IIpakTHKO-OpHEHTHPOBAHHBIE
OK 02 OpPraHMYECKUX BEIIECTB,|KaYECTBEHHBIE  PEAKLUH [3aJaHUS 1o COCTaBJICHUIO
OK 04 150, 3Ha4YECHUE 1 |OpPTraHUYECKUX XUMHUYECKHAX PEaKIUN C y4aCTHEM
IIK 1.2 |npumeHeHUE B OBITOBOM |[COENMHEHMH  OTAEIbHBIX|OPraHUYECKUX BEIIEeCTB, B T.U.
IIK 2.1 (v  1pOU3BOJACTBEHHOM |KJIACCOB HCIIOJIb3YEMBIX U1 ux
IIK 2.2 |neATenbHOCTH YETIOBEKa UACHTUPUKAIMY B OBITY U
MPOMBIIIJIEHHOCTH.
5) Paznen 5.|XapakTepu3oBaTth
Kuneruueckne U |BJINSIHUE Pa3IMYHBIX
TepMOAMHAMHYECKUHE |paKTOpOB Ha
3aKOHOMEPHOCTH paBHOBecHe M CKOpPOCThb

NMPOTEKAHUSA
XHUMHYECKHX peaKuui

XHMHYECKHX peaKkuuid
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THunel OLICHOYHBIX

Ne |OK/TIK |Moayas/Pa3gen/Tema |Pe3yabTaT 00yueHust .
MeponpusTHIA
5 OK 01 CkopocTh XUMHYECKHX | XapaKTeprU30BaTh [IpakTHKO-OpUEHTHUPOBAHHBIE
OK 02 peakuuil. XHMMHYECKOE [BIMSHUE  KOHLEHTPALMH [TEOPETUYECKUE 3a7aHus Ha
paBHOBeECHE pearupyromux BelIecTB U|aHau3 (HaKTOPOB, BIUAIOIIMX Ha
TEMIIepaTypbl Ha CKOPOCTh|U3MEHEHUE CKOPOCTH XUMUUYECKON
XUMHUYECKHUX PEeaKIHii peaxuu. [IpaxTuko-
Xapaktepus3oBaTh OpPUEHTUPOBAHHBIC 3a/laHUsl Ha
BIIUSTHUE U3MEHEHUs |IpuMeHeHne  npuHiuma  Jle-
KOHIIGHTpaluu  BelecTs, |lllarense JUTSt HAXO0XJICHUS
peaxkuuu Cpelibl Y |HampaBICHUS CMeIleHus
TEeMIIepaTyphl Ha|paBHOBECUS XUMUYECKON peaKkIuu
CMEIIeHHE XMMHMYECKOTO|H aHaiu3 (aKkTOpOB, BIUAIOIINX
paBHOBeCHUS Ha  CMENICHUE  XHMHYECKOrO
paBHOBECHS

6 HccaenoBarn

Prmem (G, e HCTHHHBIEPACTBOPLI €
3a/IaHHbIMH
XapaKkTepucCTUKAMH
6.1 [OKO01 [Tonstue o pacrBopax  (Pazimnuars ucTuHHbIE (1. 3agau Ha MPUTOTOBJICHHE
OK 02 pacTBOpHI pPacTBOpPOB.
1IK 1.2 2. IIpakTHKO-OpHEHTHUPOBAHHbIE
IIK 2.1 pacyeTHbIE 3a1aHUs Ha
IIK 2.2 JCIIEPCHBIC CHUCTEMBI,
UCIIOJIb3yeMble B  OBITOBOW U
MIPOU3BOJCTBEHHON NI€ATEIBbHOCTH
YesoBeKa
6.2 |OKO01 HccnenoBanue croiict|lccnenoBars ¢busnko-
OK 04 pacTBOpOB XUMUYECKUE CBOMCTBA
WCTHUHHBIX PACTBOPOB

1 IIpodeccuonaibHO-OpHEHTHPOBAHHOE COJleP:KaHuUeE (COAepPKAHUE TPUKJIATHOTO MOTYJIs1)

7 Pazpea 7. OuenuBarp nociaeacTeus|3amura Keica (¢ yyerom
Xumusi B ObITYy H|OBITOBOM u|0ynymeii  mpodeccuoHaJbHOM
NPOM3BOJACTBEHHOI NMPON3BOJACTBEHHOI AeSITeIbHOCTH)

AesiTeJIbHOCTH NeSTeILHOCTH YeJOBeKa
YeJI0BEKa c MO3M LI
JKO0JIOTMYECKOM
0e3onacHoOCTH
OK 01 Xumus B ObiTy u|OuenuBarh mocnenctBusi|Kelic (¢ yderom  Oymymieit
OK 02 MIPOU3BOJCTBEHHOMN OBITOBOM U [npodeccuoHaIbHON
OK 04 JEATEIIbHOCTH YEJIOBEKA [IPOU3BOJICTBEHHOM JEeSATETbHOCTH)
OK 07 NEITEILHOCTH 4YelIoBeKa ¢|Bo3MOXKHEIE TEMBI KEHCOB:
IIK 1.2 no3unuii  skonoruueckoi|l.  Ilorenmnenue  kiaumMara U
IIK 2.1 0e30MmacHOCTH BBLICBOOOXKIEHIE ra30BBIX
IIK 2.2 TUAPATOB CO JTHA OKEaHaA.

2. byaymue marepuansl 1 aBua-
, MAIIIMHO- ¥ IPUOOPOCTPOCHUSI.

3. HoBele wmarepuanbl s
COJIHEYHBIX OaTape.
4. JlekapcTBa Ha  OCHOBE

PaCTUTCIILHBIX MTPCIIapaToB
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