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Pabouast nmporpamma o011e00pa3oBaTebHOrO MpeaMeTa pa3paboTaHa B COOTBET-
ctBuu ¢ TpedoBanusmu OI'OC cpemnero odmiero oopa3zoBanus, Ha ocHOBe [Ipumep-
HOM TporpamMmbl o0ImIeoOpa3oBaTeabHOro mpeamera «buomorus» st mpodeccuo-
HaJbHBIX OOpA30BaTENIbHBIX OpPraHU3ALM, PEKOMEHIOBAaHHOM MMHHHCTEPCTBOM
npocsemennst Poccuiickoit ®enepann PI'bOY IO «MHCTHUTYTOM pa3sBUTHUSA
npodeccuoHansHOr0 00pa30BaHMs» B paMKax OCBOEHHS 00pa3oBaTeNIbHOM Mporpam-
Mbl CITO Ha 6a3e OCHOBHOTO 00IIEro 00pa3oBaHusl pa3padOTAHHOU C IEIBI0 COBEP-
IICHCTBOBAHUS MOAXOAO0B K peanmuszanuu TpeOoBanuiit COO B mpenenax OCBOEHUS
OOIl CIIO (mporpaMM MOATOTOBKUA KBaIU(HUIIMPOBAHHBIX pPAOOUYMX (CITy>KaIluXx),
porpamMM IMOJATOTOBKH CIELUAIUCTOB CPEIHETrO 3BEHA), M HAIPABJICHHOM Ha COBEp-
IICHCTBOBAHUE OpPTraHM3allMu OO0y4YeHHUs JTaHHOW TUCLUILUIMHE, a TakKe Ha obecreue-
HUE MPEeMCTBEHHOCTH oOmieo0pa3zoBarensHoil noaroroBku COO u CIIO, paccmort-
penHoi#t Ha 3acenanuu Ilemarornueckoro coera @I'bOY IO MPIIO, IIporokon Ne
13 ot «29» cents6pa 2022 r., yrBepxkAEHHOW Ha 3acenaHuu CoBeTa MO OLIEHKE
COJIEp KaHUsl M KadyecTBa MPUMEPHBIX padodMX MporpaMm oOIe0Opa3oBaTeIbHOTO U
COLIMAJIBHO-TYMaHUTAPHOTO LHUKIOB CpPEIHEro Npo(ecCHOHaIbHOrO 00pa3oBaHus,
[Tporokon Ne 14 ot «30» HOs10ps 2022 r.

Pa3paboTuuk:

dunaroBa Enena AnekcaHapoBHaA, CIIEHHAINUCT BhICHIEH KBAIM(UKAIMOHHON Ka-
TETOpPHUH, MPETNO01aBATEIb-METOIUCT.
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1. OBIHASI XAPAKTEPUCTHUKA IPUMEPHOM PABOYEHN
IMPOTPAMMBI OBIIIEOBPA30OBATEJIBHOI'O TIPEJMETA

«XUMU Sy

1.1. Oo6aacTb NpuMeHEeHHUsI MPOrPaMMbl
Pabouast mporpamma o01eo0pa3oBaTeILHOTO MpeaMeTa « XUMUS) SBISICTCS
4acThio yueOHoro miana no npogeccusm CIIO:

09.01.03 — «OmnepaTop nHPOPMAITMOHHBIX CUCTEM U PECYPCOBY
23.01.17- «Mactep o peMOHTY U 00CITyKUBAHUIO aBTOMOOUIICH»

1.2. MecTO IMCUMILIMHBI B CTPYKTYpPe OCHOBHOM NMpodeccuoHaATbHOMI
oOpa3oBareabHoil nporpammsel CIIO:
O061eo0pazoBaTeNbHBIA MPEAMET «XUMHSI» H3ydaeTcs Ha 0a30BOM ypOBHE B

o01eo0pa3oBaTeIbHOM IHMKJIE Y4YEOHOro IJlaHa OCHOBHOM Npo(dhecCHOHAIbHOM
00pa30BaTeNbHON MPOrpaMMbl YKPYIHEHHBIX TPYIIl CHelHalbHOCTEH / mpodec-
cuit: 05.00.00, 07.00.00, 08.00.00, 09.00.00, 10.00.00, 11.00.00, 12.00.00,
13.00.00, 14.00.00, 15.00.00, 23.00.00, 24.00.00, 25.00.00, 26.00.00, 27.00.00,
38.00.00, 39.00.00, 40.00.00, 42.00.00, 44.00.00, 46.00.00, 49.00.00, 50.00.00,
51.00.00, 52.00.00, 55.00.00.

TpynoemkocThs npenmMera «Xumus» Ha 0a30BOM ypPOBHE cocTaBisieT 72 yaca,
U3 KOTOphIX 64 daca — 6a30BBIA MOAyNb (6 pa3aeioB) U 8 4acoB — MPUKIATHON
Moayib (1 paznen), BKIIOYAKOMINUNA MPAKTUKO-OPUEHTUPOBAHHOE COJIEpKaHUE KOH-
KpETHOH npodecCuu Ui CeuaibHOCTH.

[IpuknagHoit MOAYJb BKIIIOYAET OAWH pasnen. Paszmen 7 «Xumus B ObITY U
IPOU3BOJCTBEHHON JAESITEIbHOCTH YEJIOBEKa» peau3yeTcsl Uil BcexX Mpodec-
cuii/crienuaabHOCTe Ha MaTrepuaje KEeMCOB, CBS3aHHBIX C DKOJOTHYECKOM Oe3-
OMAaCHOCTBIO U OLIEHKOM MOCJIEICTBUN OBITOBOM M MPOU3BOJACTBEHHON JEATEIBHO-
CTH, 110 OTpacisiM OyayIie npopecCuoHaIbHON AESTENbHOCTA 00YyYaIOIUXCSl.

[lepuon oOydeHHs M pacHpelesieHHue MO CeMecTpaM ompenaessier o0pa3oBa-
TeJIbHAsl OpraHU3alys CaMOCTOSITENIbHO, C YYETOM JIOTMKK (POPMHUPOBAHUS TIPE-
METHBIX Pe3yJIbTaTOB, OOUIMX U MPO(ECCUOHATBHBIX KOMIIETEHIINH, MEXIIPEAMET-
HBIX CBSI3¢H C JIPYTMMH JHUCHMIUIMHAMHU OO0IIe00pa3oBaTelIbHOr0 U olbIienpodec-
CHOHAJILHOTO UKJIOB Y4eOHOTO TJIaHa.

1.2. leau u muiaHupyemble pe3yJibTaThl 0CBOEHUS MIpeaMeTa

1.2.1. lean u 3a1a4n y4eOHOT0 nNpeamera
dopMupoBaHUE y CTYACHTOB MPEICTABIECHNS O XUMHUECKOW COCTaBIIAIONICH ecTe-
CTBEHHO-HAYYHOW KapTUHBI MUPA KaK OCHOBBI MPUHSATHS PEIICHU B dKU3HEHHBIX U
IIPOU3BOJICTBEHHBIX CUTYAaIUSIX, OTBETCTBEHHOI'O MTOBEAEHUS B IPUPOJHOM Cpefe.

3amauu npeamera:



1) chopmupoBaTh NMOHMMaHHE 3aKOHOMEPHOCTEH MPOTEKAaHUs XUMUYECKUX
IIPOLIECCOB U SBJICHUM B OKPY’KAIOLIEN Cpee, UETOCTHON HAyYHOU KapTUHBI MUPA,
B3aMMOCBSI3M M B3aMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHUS COCTABIIATH (POPMYJIIbI HEOPTAaHUUECKUX U OPTraHMYECKUX
BELIECTB, YPABHEHUSI XUMUYECKUX PEAKIUI, OOBACHATh MX CMBICI, UHTEPIPETU-
pPOBaTh Pe3yJIbTAThl XUMUYECKUX IKCIIEPUMEHTOB,

3) copmMupoBaTh HaBBIKM MPOBEACHUS MIPOCTEHIINX XUMUUYECKUX 3KCIEpU-
MEHTAJIbHBIX MCCIEA0BAHUN C COOJIIOIEHUEM IpaBUi OE30MACHOTO OOpaIleHUs C
BEIIECTBAMH U J1a00paTOPHBIM 000PYI0BaHHUEM;

4) pa3BUTh YMEHMS UCIOJIb30BaTh HH(OPMALIMIO XUMUYECKOTO XapaKTepa 13
pa3IUYHBIX HICTOYHUKOB;

5) copmupoBaTh yMEHMSI IPOrHO3UPOBATH MOCIEACTBUS CBOEH JIEATEIbHO-
CTH U XMMHUYECKUX MPUPOIHBIX, OBITOBBIX U MPOU3BOJICTBEHHBIX MPOLIECCOB;

6) chopMupOBaTh MOHUMAHNE 3HAYUMOCTHU JOCTHKEHUM XUMUUECKON HAYKH
Y TEXHOJIOTUH JJIs1 Pa3BUTHUS COLMATBHON U MPOU3BOJICTBEHHOM cep.



1.2.2. Ilnanupyemble pe3yJbTaThbl 0CBOeHHUs 0011e00pa3oBaTeibHOro npeamera B coorsercTBuu ¢ ®I'OC CIIO u Ha
ocHoBe ®I'OC COO. Ocoboe 3HayeHue npeamer umeet npu popmuposanuu U pazsutuu OK u [1K.

Koa n Ilnanupyemble pe3ybTaThl 0CBOCHHUS NpeaMeTa
HAHUMEHOBAaHHUE
dopmupyembIix O6mue! JucuuniuHap-
KOMIIeTeH Hii HbIe?
OK 01. B yacTu TPy10BOIr0o BOCIIUTAHMS: - BJIQJIETh CUCTEMOMU
BribuparbcniocoObIpenieHust 3agaunpodec- | - TOTOBHOCTh K TPYAYy, OCO3HAHHUE IIEHHOCTH MAacTep- | XHMUYECKUX  3Ha-
CUOHAILHONICATETLHOCTUITPUMEHUTEb- CTBa, TPYAOJIIO0HE; HHH, KOTOpas

HOK Pa3JIMYHBIMKOHTCKCTaM

-TOTOBHOCTh K aKTHBHOM JEATEIHLHOCTH TEXHOJIOTHYE-
CKOM M COIMAJIIbHON HaMpaBIEHHOCTH, CIIOCOOHOCTH
WHUIMUPOBATh, IJIAHUPOBATh M CAMOCTOSATEILHO BBI-
MOJIHATH TaKyIO JICSITEIbHOCTD;

-UHTEpPEC K pas3lIuuHbiM cdepaM TpodhecCuoHaTbHON
JeSITEILHOCTH,

OBJiaieHMe YHUBEPCAJIbHbIMH Y4eOHbIMU TO3HABA-
TeJIbHbIMH AeliCTBUSIMHU:

a) 0a3oBbIe JIOrHYECKHE TeHCTBUSA:

-CaMOCTOSITEILHO (hOPMYJIMPOBATh M aKTYaJU3UPOBATh
mpo0JieMy, paccMaTpuBaTh €€ BCECTOPOHHE;

- YCTaHaBJIMBATh CYIIECTBEHHBIM MPU3HAK WJIM OCHOBA-
HUS JIJIs1 CPaBHEHUS, KJTacCH(UKAIIMN 1 0000IIEeHNS;

- OTIpEENATh LENU JeATeIbHOCTH,

3a/1aBaTblapaMeTPbl U KPUTEPUHU UX TOCTHIKCHHUS;

- BBIABJISITh 3aKOHOMEPHOCTH W TMPOTHUBOPEUHUs Bpac-
CMaTpPUBAEMBbIX SIBJICHUSX;

- BHOCUTh KOPPEKTHUBBI B ACSATEILHOCTh,0IIEHUBATH CO-
OTBETCTBHE PE3YJbTATOB IEJISIM,0IIEHUBATh PUCKHU TO-

BKJIFOYAET: OCHOBO-
MOJIArarolye MoHs-
THA  (XMMHYECKHM
AJIEMEHT, aToMm,
ANEKTPOHHAs  000-
JIoOYKa atoma, s-, p-,
d-syekTpoHHBIE Op-
ourtanu aTOMOB,
MOH, MOJIeKyJa, Ba-
JEHTHOCTh,  DJIEK-
TPOOTPULIATEIIb-

HOCTB, CTEIIEHb
OKHUCJICHUS, XWUMH-
Yyeckas CBs3b, MOJIb,
MOJISIpHAas ~ Macca,
MOJISIDHBIN  00BEM,
YIJIEPOJHBIM  CKe-
JeT, (PyHKIHOHAIb-
Has Tpymna, paau-




CIICJICTBUM JI€ATCIHLHOCTH;

- pa3BUBATh KPEATUBHOE MBIIIICHUE MPU PEIICHUN
YKU3HEHHBIX MPo0IeM

0) 0a3oBbIe HCCJIeI0BaTEIbCKHE AeiiCTBUA:
-BJIaJIEThbHABBIKAMUY4€OHO-UCCIIEIOBATENBCKON U IPO-
€KTHOM JIeSITEIbHOCTH,HABBIKAMHU  Pa3pelIeHUusl Ipo-
oieMm;

- BBIABJISITh IPUUMHHO-CJICJICTBEHHBIE CBS3U MAKTYaIH-
3UpOBaTh 3a7ady, BBIJBUTaTh TUIOTE3ye€ PEIICHHUS,
HAaXOJAUTh APTYMEHTHI  JUJIA/I0KA3aTEIbCTBA  CBOMX
YTBEPKJICHUM, 3a/1aBaTh HapaMeTpbl U KPUTEPUU pEIIe-
HUSL;

- aHAJIM3MPOBATH IOJYUYCHHBIC B XOJ€ peIICHUsA3aTaun
pe3yJbTaThl, KPUTHYECKH OILICHMBATh HX JIOCTOBEp-
HOCTb, TPOTHO3UPOBATh U3MEHEHUE B HOBBIX YCIIOBUSX;
- YMETb NIEPEHOCUTH 3HAHUS B MO3HABATEIILHYIO UITPaK-
TUYECKYI0 00JIACTH JKU3HEICATEIIbHOCTH;

- YMETb UHTErPUPOBAThH 3HAHUS U3 PA3HBIXIPEIMETHBIX
o0OacTeii;

- BBIJIBUTaTh HOBBIE HJIEH, IpeJiaraTbOPUTHHAILHbBIC
MOJXO/Ibl U PEIICHUS;

-CIIOCOOHOCTBUXHUCIIONB30BAaHUS B TO3HABATEILHON U
COLUAIBHOM ITPAKTUKE

KaJ, u30Mepus,
HU30MEpBI, TOMOJIO-
TUYECKUWA PANl, TO-
MOJIOTH, YTJIEBOJIO-
POJIbI, KUCIOPOA- |
a30TcoJiepKaIme
COE€IUHEHHUSA, OHo-
JIOTUYECKH  aKTHB-
Hble BemecTBa (yr-
JICBOJIBI, KHUPBI,
OcNKu), MOHOMED,
mojuMep,  CTPYK-
TypHOE 3BEHO, BBI-
COKOMOJIEKYJISIPHBIC
COCIMHCHUS, KpH-
CTaJUTHYeCKass  pe-
IIETKA, THUIBI XH-
MHYECKUX PEaAKIUN
(OKHCITUTETTEHO-
BOCCTaHOBHTEJIb-
HBIE, DK30-U DJHJO-
TEpMHUUYECKHE, pe-
aKII1 MOHHOTO
oOMeHa), pacTBoOp,
AICKTPOJIMTHI,  He-
AIIEKTPOJIUTHI,
AIEKTPOTUTHICCKAS
JIACCOIHAAIINS,

OKHUCJIUTCIb, BOC-




CTAHOBUTEIIb, CKO-
POCTh XUMHYECKOU
peakIuu, XuMHue-
CKOCpaBHOBECHE),
TEOPUU M 3aKOHBI
(Teopust  XuMHUYe-
CKOTO CTPOCHHUS
OpPraHUYECKUX Be-
mects A.M. bytne-
poBa, TEOpUst
AIEKTPOIUTHYE-
CKOH IUCCOILMALINH,
MEPUOTUYECKUI
3akoH /(.M. Menne-
JeeBa, 3aKOH CoO-
XpaHEHHsSI MaccChl),
3aKOHOMEPHOCTH,
CHUMBOJIMYECKUMN
S3BIK XUMUH, (Dak-
TOJIOTUYECKUE CBE-
JICHUS O CBOMCTBAX,
coCcTaBe, IOJIyYe-
HUU U 0e30MacHOM
MCIIOJIb30BaHUU
BaXHEHIIIUX HEOP-
raHUYeCKUX U Op-
raHUYECKUX BE-
HieCTB B OBITY U
IIPAKTUYECKON Jes-




TEJIBHOCTH YEJIOBE-
Ka;

- YMETb BBISBIISITh
XapaKkTEpHbIE TMpHU-
3HAKMU M B3auUMO-
CBSI3b  M3YYEHHBIX
MOHATUH,  TPUME-
HATb COOTBETCTBY-
IOIME TIOHATUS TIPU
ONMCAHUU CTPOCHUS
U CBOMCTB HeEOpra-
HUYECKUX U Opra-
HUYECKUX BEIIECTB
Y UX MPEBPAILCHU;
BBISIBIIATH  B3aUMO-
CBSI3b  XMUMHUYECKUX
3HAHUUN C TOHSTHUSA-
MH W MpPEACTaBIIC-
HUSIMH IpYyTUX
€CTECTBEHHOHAYY-

HBIX ITPEIMETOB;

- YMEThb HCIIOIb30-
BaTh HAUMEHOBAHUSA
XUMHUYECKUX Cco-
€AVHEHUN MEXIY-
HapOJHOI0  COm03a
TEOPETUYECKOU U
MIPUKJIAHON XUMUHU
u TPUBHUAJIbHBIC




Ha3BaHUs BaXXKHEM-
IUX BEHIECTB (ITH-
JIEH, aleTUJIEH,
rIAIepuH, (GeHo,
dbopmanbIerua, yK-
CyCcHasi  KHUCJOTa,
[JIMIUH,  YTapHbIiI
ra3,  yIJICKHCIbII
ra3, aMMHak, ramie-
Has W3BECTb, HeEra-
1IeHask U3BECTh, MU-
ThEBasi coAa U APY-
rUX),  COCTaBJISITh
bopmynbel  HEopra-
HUYECKUX U opra-
HUYECKUX BE-
IIECTB,ypaBHEHUS

XUMHUYECKUX peak-
1N, OOBSCHATL HX
CMBICJ;  TOATBEp-
KIaTh  XapakrTep-
HbIE  XUMHUYECKHUE
CBOWCTBA BEILECTB
COOTBETCTBYIOIIU-

MU JKCIIEpUMEHTA-
MU U 3aIUCAMH
YPaBHEHUU  XUMHU-
YECKUX PEaKLui;

- YMETh YCTaHABJIU-

10




BaThb  IPUHAJICK-
HOCTb M3YUYEHHBIX
HEOPTaHUYECKUX U
OpraHUYeCcKUX Be-
mIECTB K OIpeje-
JIEHHBIM KJIaccaMm U
IpyImnaM CcoeauHe-
HUM, XapakTepuso-
BaTb MX COCTaB M
BAXHEUILINE CBOW-
CTBa;  OMNPEIEIATH
BHJIBl XUMHYECKUX
cBs3ell  (KOBaJIeHT-
Has, WOHHAasA, Me-
TAJTAYECKAsi, BOJO-
pO/Hast), TUTIBI KPH-
CTAJUTMYECKUX  pe-
IETOK BEIIIECTB;
KJ1accu(uImpoBaTh
XUMUYECKUE peak-
O,

- chopmHpoBaTh
MPEACTABICHUS: O
XUMHUYECKOU co-
CTaBJAIOLIEH ecTe-
CTBEHHOHAY4YHOU
KapTUHBI MHUpa, pPO-
JU XUMHUHU B MO3HA-
HUU SIBJICHUU IIpHU-

11




pofsl, B (HOpMHUPO-
BaHWH MBIIJICHUS U
KYJIbTYpbl  JINYHO-
CTH, €€ (YHKIIHO-
HaJIbHOM T'PaMOTHO-
CTH, HEOOXOIUMOM
JUTSL pellieHus TpaK-
TUYECKUX 3a7a4 H
HKOJIOTUYECKU
000CHOBaHHOTO OT-
HOIIIEHUSI K CBOEMY
3I0POBBI0 U TIPH-
POIHOM cpenie;

- YMETh TPOBOIUTH
pacyeTsl MO XHMH-
yeckuM (popmysiam
U ypaBHCHHUSIM XH-
MHYECKUX PEaAKIUN
C UCIOJIb30BAaHUEM
(bU3UYECKUX BEJIH-
YUH, XapaKTepu3y-
IOIMX BEIECTBa C
KOJINYECTBEHHOU
CTOPOHBI:  MAacCHhl,
oO0beMa (HOpMaJIb-
HblE€ YCIIOBUS) Ta-
30B, KOJIMYECTBA
BelIle-
CTBA;UCIOJIb30BATh

12




CUCTEMHBIE XHMHU-
YECKUE 3HAHUS U1
IIPUHATHS PELICHUN
B KOHKPETHBIX
JKA3HEHHBIX CHTYya-
LUSAX, CBSI3AHHBIX C
BEIIECTBAMH M HX
IIPUMEHEHUEM.

OK 02.
Hcnonb30BaTh COBPEMEHHBIE CPEACTBA I1O-
WCKa, aHaliu3a M HWHTepIpeTanuu uH)op-
MallMi U HUHQPOPMAIIMOHHBIE TEXHOJIOTUU
JUISl BBITIOJTHEHUSI 3a/1aud TpodeccuoHab-
HOH JeSITCIIbHOCTH

B o0J1acTH HEHHOCTH HAYYHOT' O MIO3HAHUA:
-C()OPMUPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIO-
IIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U 00IIIe-
CTBEHHOM  MPaKTUKU,0CHOBAHHOTOHA  JUAJIOTEKYJIb-
TYP,CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOEr0 MECTa BIIO-
JUKYJIBTYPHOM MUDE;

- COBEPIICHCTBOBAHUE SI3bIKOBOM W YHUTATEIBCKOMKYJIb-
Typbl KaK Cpe/ICTBa B3aUMOJICUCTBUS MEXAYJIIOAbBMU U
MO3HAHUST MUPA;

- OCO3HAHME I[IEHHOCTM  HAy4YHOW  JEATENbHO-
CTU,FOTOBHOCTH OCYIIECTBIISITh IPOEKTHYIO HHUCCIEN0-
BATEJIbCKYIOJIESITEIbHOCThMHINBUAYAJIBHO U B TPYIIIIE;
OBjaieHne YHMBEpPCAJIbHbIMU Y4eOHbIMHU IO3HABA-
TeJbHbIMU AeHCTBUSIMH:

B) padora ¢ undopmanmeii:

- BJIAJIETh HAaBBIKAMHU TOJyYCHHS HWHGOPMAIMN W3-
CTOYHUKOB PAa3HBIX THUIOB, CAMOCTOATEIHLHOOCYIIECTB-
JSATH TOWUCK, aHAJIU3, CUCTEMaTU3alluIOW WHTEpIpeTa-
U0 UHGOPMALMKM PA3NUYHBIXBUAOB M (OpM Tpel-
CTaBJICHUS;

- CO3/1aBaTh TEKCThI B PA3JUYHBIX (hopMaTax ¢ yueToM

- yYMETh IUIAHUPO-
BaTb U BBINOJHATH
XUMHUYECKUN  DKC-
IIEPUMEHT (npe-
BpalllCHUsI OpraHu-
YEeCKMX  BEIIECTB
IpU  HarpeBaHUW,
MOJIyYeHUE ITUIICHA
U U3YYEHHUE €ro
CBOIICTB, Kaye-
CTBEHHBIE PEAKLIUU
Ha anbACTHUIBI,
KpaxMall, YKCYCHYIO
KUCJIOTY;  J€HaTy-
parusi OCNKOB TIpH
HarpeBaHWM, IIBET-
Hble peakuuu Oen-

KOB; TIPOBOIUTH
peaKkiuu  MOHHOTO
oOMeHa, omnpeie-

JSATh CpPERY BOJHBIX

13




Ha3HAuYeHUS WHQPOPMAINH U IEJICBONAYIUTOPUH, BBI-
Oupasi onTUMaIbHyI0 (HOPMYTPEACTABICHUS U BU3Ya-
JU3aluu;

- OIICHUBATH JOCTOBEPHOCTH, JETHTUMHOCTHUH(OpPMA-
MA, €€ COOTBETCTBHE MPABOBBIM  HMOpPAIHHO-
ATUYECKUM HOpMaM;

- WCIOJB30BaTh CpPeACTBA MH(POPMAIIMOHHBIX HUKOMMY-
HUKAIMOHHBIX TEXHOJIOTM B  PEIICHUUKOTHUTHB-
HBIX,KOMMYHUKATUBHBIXOPTaHU3aMOHHBIX 3a7a4 C CO-
010 ICHUEMTPEO0BAHUMIPTOHOMUKHU, TEXHUKH
0e30MacHOCTH, TUTUEHBI, pecypcocOepexe-
HUSL,ITPABOBBIXUATUYECKUXHOPM, HOPMUH(POPMAITMOHHO
11 0€30ITaCHOCTH;

- BJIQJICTh HABBIKAMU PACIlO3HABAaHUS M 3aIUTHIMHPOP-
Maiuu, “tHGOPMaIMOHHON 0€30MaCHOCTUIINYHOCTH.

pacTBOpOB,  Kade-
CTBEHHBIC DPEaKIU
Ha cynbdar-, Kap-
OOHaT- W XJIOPHI-
AHWOHBI, HA KaTHOH
aMMOHUSI;  pellaTh
AKCIIEPUMEHTAIIb-
HbIE 3a/layd 1O Te-
Mam "Metamibl" u
"Hemeramibr") B
COOTBETCTBUU C
npaBujaMu TEXHHU-
KM  0e30MacHOCTH
npu OOpallleHuH C
BCIIECTBAMH M JIa-
O0opaTtopHbIM  000-
pyZlOBaHUEM; TIpE-
CTaBJIATh PE3yJbTa-
Thl  XUMHYECKOTO
AKCIIEPUMEHTA B
dhopme 3aIucu
YPaBHEHHUU  COOT-
BETCTBYIOIIIMX  pe-
akuuii U popmyu-
pOBaTh BBIBOJBI Ha
OCHOBE DJTHX pe-
3yJIbTaTOB,;

- YMETh aHAJIU3UPO-
BaTh XUMHYECKYIO
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uHpOpMaInIo, TIO0-
Jy4aeMyl W3 pas-
HBIX  HWCTOYHUKOB
(cpenctB MaccoBoii
uHpOpMaIluU, CEeTh
NnTepuer u mpy-
rue);

- BIJIQJIETh OCHOB-
HBIMA  METOJaMH
Hay4YHOTO MO3HaHMS
BEILIECTB U XUMUYE-
CKUX SIBJICHU I
(mabmroneHue, U3-
MEpEHHE, SKCIEepu-
MEHT, MOJIETUPOBa-
HUE);

- yMeTb MPOBOJIUTH
pacyeThl Mo XUMHU-
yeckuM (popmynam
U ypaBHEHHSIM XWU-
MHUYECKUX PEAKIUN
C HCIOJb30BaHUEM
(hU3UYSCKUX BEJIH-
YUH, XapaKTepu3y-
IOIINX BEHIECTBA C
KOJIMYECTBEHHOU
CTOPOHBI:  MAacchl,
o0beMa (HOpMalib-
Hbl€ YCIIOBUS) Ta-
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30B, KOJIMYECTBA
BEILIECTBA; HCIIOJb-
30BaTb CHCTEMHBIE
XMMHYECKUE  3HA-
HUS U1l TIPUHSITUA
pElIEHN B  KOH-
KPETHBIX  KU3HEH-
HBIX CUTYyaLUsX,
CBSI3aHHBIX C Bellle-
CTBaMHU U HUX IMpHU-
MEHEHHUEM.

OK 04.
D@ deKkTHBHO B3aUMOEHCTBOBATH U pabo-
TaTh B KOJJICKTUBE M KOMAaH/IE.

-TOTOBHOCTBKCAMOPA3BUTHIO,CAMOCTOSITEIbHOCTH U Ca-
MOOIIPEICIICHUIO;
-OBJIa/ICHUEHABBIKAMUYYEOHO-UCCIIEI0BATEIBCKOM,
MIPOEKTHOM U COLMATBbHOUIESITETbHOCTH;

OBJlalecHHe YHUBEPCAJIbHBIMH KOMMYHUKATHUBHbI-
MU JeHCTBUAMMU:

0) coBMecCTHas JAesiTeJIbHOCTD:

- IIOHUMATh U UCIIOJIb30BaTh MIPEUMYIIECTBAKOMAaHITHOU
U UHAUBUIYAJTbHON paOOThI;

-  [pPUHUMATh  UEJIA  COBMECTHOM  JIESTEIIbHO-
CTHU,0PTraHU30BbIBATh U KOOPJAWHUPOBATH JIECHCTBUSAIIO
ee JIOCTHKECHUIO: COCTAaBJISATh TJIaH Jeu-
CTBUU,PACIIPEEISITh PO C YYETOM MHEHUNYYaCTHHU-
KOB, 00CY/1aTh pe3yJIbTaThl COBMECTHONPAOOTHI;

- KOOPJIMHUPOBATH U BBITIOJIHATH PAOOTY BYCIIOBHUAX
peaqbHOTr0,BUPTYAIbHOTOMKOMOUMHUPOBAHHOTO ~ B3aM-
MOJCHCTBUSI;

- yMeTh IUIAHUPO-
BaTh M BBIIOJHATH
XUMHYECKUN  DKC-
MIEPUMEHT (npe-
BpalllCHUsI OpraHu-
YECKUX BEIIICCTB
IpU  HarpeBaHUH,
MOJy4YEHHE dTUJICHA
U U3y4YEHHUE €TI0
CBOIICTB, Kaye-
CTBEHHBIC pEaKIUu
Ha aJbJIETHIbI,
KpaxMall, YKCYCHYIO
KUCJIOTY;  JI€HATy-
pauusi O€JIKOB TMpuU
HarpeBaHUM, IIBET-
Hble peakuuu Oen-
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- OCYHIIECTBIIATh TO3WTHBHOE CTPATETHYCCKOCIIOBEIC-
HHE B Pa3IMYHBIX CHUTYalldSX, IMPOSBIITHTBOPUCCTBO-
HMBOOOpaKeHUE,0BI ThHHUIIHATHBHBIM
OBJ1aieHNeYHHBEPCAJIbLHBIMUPETYJISITUBHBIMH  J1€Hi-
CTBHSIMH:

I') IPUHATHE Ce0sl M IPYIUX JIOHei:

- MPUHUMATh MOTUBBI M apTyMEHTBI APYTHXJIIOJCH TIPH
aHaJM3e pe3yJIbTaTOB ACATEILHOCTH;

- MpU3HABaTh CBOE IIPABO U MPABO JPYTHUX JIFOAEH

Ha OIIIMOKWU;

- pa3BHUBaTh CIIOCOOHOCTH IOHHUMATh MHpP CIIO3UIIUU
JPYroro 4ejaoBeka

KOB; IPOBOJUTH
peaKknuu  MOHHOTO
obmeHa,  ompeje-
JSTh CPey BOJHBIX
pacTBOpOB,  Kade-
CTBEHHBIE pPeaKluu
Ha cynbdar-, Kap-
OOHAaT- W XJIOPHUI-
aHUOHBI, HA KaTHOH
aMMOHUSI;  pellaTh
AKCIIEPUMEHTAITb-

HbIE 3a/layd 1O Te-
Mam "Metambl" u
"HemeTamib") B
COOTBETCTBUH C
MpaBUjaMu  TEXHH-
Ku  0e30macHOCTU
npu OOpalleHuHn ¢
BEIIECTBAMH M Ja-
O0opaTopHbIM  000-
pyJlOBaHUEM; Tpe-
CTaBJISITh PE3yJbTa-
Thl  XUMHYECKOTO
AKCIIEPUMEHTA B
dhopme 3aIucu
YpPaBHEHUU  COOT-
BETCTBYIOIIMX  pe-
akuuii U popmyinu-
pOBaTh BBIBOJBLI Ha
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OCHOBE DJTHUX pe-
3yJIbTATOB
OK 07. B 00s1a¢TH 3K0JI0IrH4€CKOr0 BOCIIUTAHUSA: - chopmupoBaTh
CopelicTBOBaTh COXPAHEHUIO OKPY KaIoIIeH | - cChOPMUPOBAHHOCTH KOJIOTUYECKOM KYJIbTYPHI, MPEJICTABICHUS: O
cpenbl, pecypcocOepeKeHUI0, MPUMEHSTDH | TOHUMAHUE BIUSHUS COIUATBHO-3KOHOMUYECKUX XUMHYECKOU co-
3HaHUs 00 U3MEHEHUU KJIMMAaTa, IPUHIUIIBI | POIIECCOB HA COCTOSTHUE MPUPOJHON U COIMAIBHON | CTaBISIIOLIEH ecTe-
OepexkIMBOTO MPOU3BOJCTBA, dDPEKTUBHO | Cpe/ibl, OCO3ZHAHME TII00ATBHOTO XapaKTepa IKOJIOruYe- | CTBEHHOHAYYHOU

I[CI?ICTBOB&TI) B I-IpC?;BI)I‘IE\,I\/'IHI)IX CUTyaluiax.

CKHX TIpo0IieMm;

- IUIAHUPOBAHUE WU OCYIIECTBIICHUE JIECUCTBUU B OKPY-
YKAKOLIEW Cpelie Ha OCHOBE 3HAHWUS LEJIeW YCTOMYUBOIO
Pa3BUTHS YEIIOBEYECTBA;

AKTUBHOE HENPUATHE JECHUCTBUN, NPUHOCAIIUX BpE
OKpYJKalolen Cpeae;

- YMEHHE NPOTHO3UPOBATH HEOJArOMPUSITHBIE IKOJIOTH-
YECKUE ITOCHEACTBUSA MNPEANPUHUMAEMBIX JEHUCTBHM,
MPEIOTBPAIIATH UX;

-paclIMpEHUE OmbITa ACATEIIBHOCTA 3KOJOTHYECKOU
HaIIPABJICHHOCTH;

-OBJIaJICHUE HAaBbIKaMU y4eOHO-UCCIIeI0BAaTEIhCKOMH,
MIPOCKTHOMN Y COLMAIIBHOM JICSTEIIbHOCTH.

KapTUHBI MUpa, po-
JU XUMHUU B TO3HA-
HUU SIBJIICHUU IMIpU-
poJibl, B GopMUpO-
BaHWH MBINIJICHUS U
KyJbTYpbl  JINYHO-
CTH, €€ (yHKIHO-
HaJIbHOM T'PaMOTHO-
CTH, HEOOXOIUMOM
JUTSL pelIeHus Mpak-
TUYECKUX 3a7a4 H
AKOJIOTHYECKHU

00OCHOBAaHHOTO OT-
HOUIIEHUSA K CBOEMY
3I0POBBIO U TIpH-
POIHOM Ccpene;

- yMeTb coOo1aTh
MpaBUJia  DKOJIOTH-
YeCKH  IIEJIEC000-
pa3HOTO TMOBEACHUS
B OBITY U TPYAOBOMU
JeSTEeIbHOCTH B
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LEJISIX COXPaHEHUSA
CBOETO 3J0pPOBbs U
OKpY’Kalollel Ipu-
pOIHOU Cpenpl;
YUYUTBHIBATH  OMAac-
HOCTb BO3AECHCTBHS
Ha JKUBBIE oOpra-
HU3MBI OITPE/ICIICH-
HBIX BEIIECTB, IO-
HUMasi CMBICIT MTOKa-
3aTensl MpeneabHON
JOITYCTUMOM  KOH-
LEHTpaLUH
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2.CTPYKTYPA U COAEP KAHHUE OBIIIEOBPA3OBATEJIBHOT'O ITPEJIMETA

XUMUsA

2.1. O0bém npeameTa ¥ BUABI Y4eOHOI padoThl 0 npodeccusimM cpeHe-

ro npodgeccuoHATbHOT0 00pa30BaHuUsl

09.01.03 — «Omneparop uHPOPMAITMOHHBIX CUCTEM U PECYPCOBY
23.01.17- «MacTep o peMOHTY U 00CITyKUBAaHUIO aBTOMOOMIICH

Buna yue0Hoii padoThI

O0BeM B yacax

O0Bem 00pa3oBaTeILHON MPOrpaMMbl IPEAMETA 72
B TOM YHCJIE:

OcHOBHOE coep:KaHue 66

(41+12+6+5+2)

B TOM YHCJIE:

TEOPETHYECKOE OOYUCHHE 41
Ilpakmuueckue 3anamus 12
Jlabopamopnuie 3anamus 6
Konmponvnwvie padomul 5
IIpodeccnonaibHO — OpUEHTHPOBAHHOE CoJep:KaHue (coaep- 6
JKaHHe MPUKJIATHOT0 MOAYJIsA)

B TOM YHCJIE:

TEOPETUYECKOE 00yUEeHHUE 2
NPAKTUYECKUE 3aHITHUS 4
IIpomesxkyTouHasi aTTecTanus (3a4er) 2
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2.2. TemaTu4ecKHuil IJIaH U coAepKaHue TUCHUIINHBI X UMM

HaumeHoBaHue Conep:kanue y4eOHOro MaTepuasia (0OCHOBHOE M PO ecCHOHAILHO-OPUEHTUPOBAHHOE), J1a00- | O0bem | ®opmupyeMble
pa3xaesioB U TEM PATOPHLIEC ! IIPAKTHYCCKUE 3aHATUSA, leI/IKJIaL[HOﬁ MO}IyJIL(l’IpI/I HaJ'I]/I‘lI/II/I) qacoB KOMIICTCHIIUHN
1 2 3 4
OcHoBHOE coep:KaHue 66
PA3JIEJI 1. OCHOBBI CTPOEHUS BELLIECTBA 6
OcHOBHOE co/iep:KaHue 4
Teopernueckoe o0yueHme: 2
CoBpeMeHHas MOjieJIb CTpOeHUsT aToMa. CUMBOJIMYECKUHN SI3bIK XUMUH. XUMHUUYECKUM
3JIEMEHT. DJIEKTpOoHHass KoHurypamus aroma. Kimaccudukanus XUMUYECKUX JIEeMEH-
TOB (s-, p-, d-37eMeHTHI). BaneHTHbIe 371eKTPOHBI. BajaeHTHOCTh. DIEKTPOHHAS IPUPO- 2
Tema 1.1. Ja XUMUYECKON CBSI3U. DJICKTPOOTPHUIATEIBHOCTh. BUABI XMMHYECKOW CBSI3M (KOBa-
CTpoeHue aTOMOB JICHTHAsI, METaJUTMYECKasi, BOJIOPOJIHAS) M CIIOCOOBI €€ 00pa3oBaHus. OK 01
xuMudeckux diemeH- | HIpakTHYECKHE 3aHATHS )
TOB U IpUpoOAa 1.Pemenre 3agaHnii Ha HMCIOJIF30BaHUE XUMHYECKOM CHMBOJMKU M HA3BaHHM COCIH-
XUMHYECKOM CBS3U HEHUM TT0 HOMEHKJIATYPE MEKIYHAPOIHOIO COKO3a TEOPETUUECKOW M MPUKIIATHON XHU-
MHUH W TPUBHAIBHBIX Ha3BaHUU JJISI COCTABJICHUS XUMUUYECKUX (HOPMYJ JIBYXaTOMHBIX 1
coeMHEHU (OKCHUIOB, CYJIb(PUAOB, TUIPUIOB U T.I.) UAPYTUX HEOPTraHUYECKUX CO-
€IUHEHUN OTAEIBbHBIX KJIAaCCOB.
2.IlpakTyeckue 3aaHusl Ha YCTAHOBJICHUE CBSI3U MEXIY CTPOCHHUEM aTOMOB XUMHUYE- 1
CKHX DJIEMEHTOB U INMEPUOJAUYECKUM M3MEHECHUEM CBOWCTB XMMHUYECKUX DJIEMEHTOB U
X COCAUHEHUMN B COOTBETCTBUU C MOJOKEHUEM |leproanueckor CUCTEMBI.
Tema 1.2. OcCHOBHOE cO/Iep:KaHue 2
Ilepunonnuecknii 3a- | IlpakTHYecKHe 3aHATHSA 2
KOH urabauua J[.1. 3. Pemienne mpakTUKO-OPUEHTUPOBAHHBIX TEOPETUUECKHUX 3aJaHUN Ha XapakTepu3a-
MenneneeBa U0 XUMHYECKUX DJIEMEHTOB «MeTalInuecKre / HEMETAUIMYECKHE CBOMCTBA, DIIEK- 9 OK 01
OK 02

TPOOTPHUIATCIBHOCT XHUMHUYCCKUX BJBJIICMCHTOB B COOTBCTCTBHU CHUX 3JICKTPOHHBLIM
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CTPOEHUEM M TOJIOKEHUEM B MEPUOJNYECKON CHUCTEME XMMHUUYECKUX 3ieMeHToB J[.1.
MengeneeBa.

PA3SJIEJ 2. XUMHNYECKHUE PEAKIINU

10

Tema 2.1.
TUunbpl XUMHYECKHX
peakuuit

OcCHOBHOE co/Iep:KaHue

TeopeTnueckoe o0yueHue:

N

Knaccudukanust u TAMBI XMMAYECKUX PEaKIUi C y4acTHEM HEOPraHWYECKUXBEIIECTB.
CocTaBlieHHE YpaBHEHHMI peaKlMil COCIMHEHUS, Pa3IOKECHHUsS, 3aMEIlICHUsI, OOMEHA, B
T.4. PpEaKuid TOPEHHS, OKHCICHHUSI-BOCCTAHOBIICHUSA. YPaBHEHHS OKHUCICHUS-
BoccTaHoBieHUA. CteneHb okucieHuss. OKUCIUTEIb NBOCCTAaHOBUTEND. COCTaBICHHUE U
ypaBHHUBAHHE OKHUCIUTEIHbHO-BOCCTAHOBUTEIBHBIX PEAKIIMHA METOJO0M 3JIEKTPOHHOTO
O6ananca. OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIE PEAKIUU B IPUPOAE, IMPOU3BOIACTBEH-
HBIX IIpOIeccax MKU3HEASITEILHOCTH OPraHU3MOB.

IIpakTHYeCKHE 3aHATHS:

4 KonuuecTBeHHbIE OTHOIIEHUSI B XUMHH. OCHOBHBIE KOJIMYECTBEHHBIC 3aKOHBI BXU-
MHUH U PACUEThl IO YPAaBHEHUSIM XMUMHUYECKUX peakiuil. Moiap Kak eInHUIa KOoJuye-
CTBa BellecTBa. MossipHasi Macca. 3aKOHbI COXPAHEHUSI MacChl U SHEPrUu.3aKOH ABO-
rajipo. MossipHbIii 00beM ra3oB. OTHOCHUTENIbHAS TIJIOTHOCTH Ta30B. PacueTsl mo ypas-
HEHUSIM XMMHUYECKUX PEaKIMi C UCIOIb30BaHUEM MacChl, 00beMa(HOpMAJIbHBIEC YCIIO-
BHs1) Ta30B, KOJUYECTBA BEIIECTBA.

OK 01

Tema 2.2.
DJIEKTPOJIUTHY €CKASA
AUCCOUMALMS H
HOHHBII 00MeH

OcHOBHOE coepxKaHue

TeopeTuueckoe o0yuenmue:

Teopus anekTpouTHUECKON Aucconuanun. MoHbl. DJIEKTPOIUTHI, HEANEKTPOJIHTHI.
Peakuu nonnoro oomena. CocTaBieHre peakiiiii HOHHOTO OOMEHa MyTEeMCOCTaBIIe-
HHS UX TIOJHBIX M COKPAILCHHBIX HOHHBIX YpaBHEHUN. KUCIOTHO-OCHOBHBIE peakIuu.
3ajiaHusl Ha COCTaBJICHHE NOHHBIX PEAKIIUIA.

JlabopaTropHble 3aHATHS

JlaboparopHas padota Nel “Turnbl XUMUUYECKUX PEAKITANA .
WccnepoBanre TUNOB (IO COCTaBY M KOJMYECTBY HMCXOAHBIX MU 00pa3yroUIMXCsiBe-

OK 01
OK 04
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IIECTB) U MPU3HAKOB XUMHUYECKUX peakiuil. [I[poBeneHue peakuuii, onpeaeaeHue cpe-
JIbl BOJHBIX PACTBOPOB. 3aJ1aHUs Ha COCTaBICHUE MOHHBIX PEeaKIi

KOHTPOJIBHASA
PABOTA 1

CTPOEHHME BEIIECTBA U XUMHWYECKHUE PEAKIIUHN

PA3JIEJ 3. CTPOEHUE U CBOMICTBA HEOPTAHUYECKHWX BEIIIECTB

16

Tema 3.1.
Knaccupuxkanmus,
HOMEHKJIATYpa "

CTPOCHUE HEOPIraHU-
YyeCKHX BelllecTB

OcHOBHOE co/iep:KaHue

D

Teopernueckoe o0yyeHme:

w

[Ipenmer Heopranumueckod  xumuu. Knaccudukanus  HEOpPraHMYECKMX  Be-
mectB.[IpocThie u cinoxHble BemecTBa. OCHOBHBIE KJIacChl CIOXHBIX BEIIECTB (OKCH-
IOBbLTUJIPOKCUJIBI,  KHCJIOTBI,  COJM).  B3auMOCBSI3p ~ HEOpPraHMYECKUX  Be-
eCcTB.ArperaTHble COCTOsSHUSA BemiecTBa. Kpucrammmueckue u amopgHble Belle-
cTBa. TUIIBI ~ KPUCTAUIMYECKUX  PEIIETOK  (aToMHasg,  MOJIEKYyJsIpHasi,  HOH-
Hasi,MeTaJuInYecKas). 3aBUCUMOCTh (PU3NYECKUX CBOMICTB BELIECTBA OT THUIAKpHUCTaJ-
JMYECKOW PEMIETKH. 3aBUCUMOCTh XMMHUYECKON aKTUBHOCTH BEIIECTB OTBUIA XUMHYE-
CKOM CBSI3U M THIA KPUCTALINYECKOM permeTku. [I[puurnHbIMHOIr000pa3usi BELIECTB.

HpaKanecmle 3aHATHUA:

5.Pemenne npakTuyeckux 3aiaHui N0 Kiaccu(PUKaIK, HOMEHKIATYPE U XUMUIECKIM
dbopMysiaM HEOPTaHWYECKUX BEIIECTB PA3IMYHBIX KJIACCOB (YTapHBIN Ta3, YIIEKUCIIbIA
ra3, aMMHaK, TaiieHas U3BeCTh, HeTallleHast U3BECTh, MUThEBASICOAA U IPYTUX): HA3bI-
BaTh U COCTaBIATh (POPMYJIBI XUMUYECKUX BEIIECTB,0NMPEACIATh MPUHAICKHOCTh K
KJIaccy.

Hcrounnku xuMuyeckod nHopManuu (CpeacTB MaccoBoi nHdopmamuu, cetb MuTep-
HeT u apyrue). [louck nudopmarum no Ha3BaHUAM, UAECHTUDUKATOPAM,CTPYKTYPHBIM

dbopmynam.

OK 01
OK 02
IIK....

Tema 3.2.
DusuKo-
XHUMHUYeCKHe
CBOICTBA HEOPIraHM-
YeCKHX BelleCTB

OcHOBHOE coiep:KaHue

Teopernueckoe o0yueHne:

Meramibl. O0mue pusndyeckne 1 XMMUYECKUE CBOMCTBAa MeTayuioB. CrocoObInomyye-
HUsl. 3HAUE€HUE METAJUIOB M HEMETAJIOB B IIPUPOJIE U JKU3HEEATEIbHOCTUYETIOBEKA U
opranu3moB. Koppo3usi MeTaysIoB: BHJbl KOPPO3UH, CIOCOOBI 3alUTHIMETAJUIOB OT

OK 01
OK 02
IIK....
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KOPPO3HUHU.

Hemeranmnsl. O6HII/IG (I)I/ISHLIGCKI/IG 1 XMMHUYECKHE CBOMCTBA HEMETAIOB. TUNINYHBIC

cBorictBa HemeTauioB [V— VII rpynn. Knaccudukanus u 3 HemeramioB. Kpyrosopo- 2
Thl OMOTEHHBIX AJIEMEHTOB B IPUPOJIE
XUMUYECKUE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHMUECKUX BEIIECTB (OKCUIOB,
TUAPOKCUIOB, KUCIIOT, COJIEH U JIp.). 3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB MPOCTHIX 3
BEIIIECTB, BOJOPOJIHBIX COCIMHEHHH, BBICIIIMX OKCUIOB U THIPOKCHJIOB.
IIpakTHyeckne 3aHATHS: 1
6.CocraBiieHHe YpaBHEHUN XUMHUUECKUX PEAKIMI C yHaCTHEM MPOCTHIX U CIOKHBIX
HEOPraHMYECKHUX BEIIECTB: METAJUIOB U HEMETAIUIOB; OKCUJI0B METAJJIOB,HEMETAIIOB U
aM(OTEPHBIX DJIEMEHTOB; HEOPTaHWYECKUX KHUCIOT, OCHOBaHUN HaM(pOTEPHBIX THUJ-
POKCHJIOB; HEOPTaHUYECKUX COJIEH, XapaKTepU3YIOIINX UXCBOMCTRA. 1
Pemienne nmpakTUKO-OPUEHTUPOBAHHBIX TEOPETUUYECKUX 3aJlaHUM Ha CBOMCTBA,COCTaB,
MOJTyYeHHE U O€30MaCHOE MCIO0JIb30BAaHUE BAXKHEUIIINX HEOPTraHUYECKUXBEIIECTB B ObI-
TY U MIPAKTHUYECKOMN AESATEILHOCTH YEJIOBEKA.
OcHOBHOe coJiep:KaHue 2
JlaGopaTopHble 3aHATHS 2
Tema 3.3. JIaGoparopHas padota Ne2 «MneHTuukanys HeOpraHMUECKUX BEIIECTBY. OK 01
Nnentnukanusa | PemeHue SKCIEPUMEHTABHBIX 33724 M0 XUMUYECKMM CBOMCTBAM METAJJIOB U HEMe- OK 02
HEOPraHMYeCKHX | TAUIOB, [0 PACMIO3HABAHUIO U MOJYYEHUIO COCIMHEHUN METAJIJIOB U HEMETAILIIOB. 5 OK 04
BeLIeCTB Nnentudukanuss HEOPraHMYECKUX BEIIECTB C HCIOJBb30BAaHUEM WX  (PU3HKO-
XMMHUYECKUX CBOMCTB, XapAKTEPHBIX KAYECTBEHHBIX peakunil. KauecTBeHHbIE peakiuu
Ha cyab(dar-, KapOoHAT - U XJIOPUI-aHUOHBI, HA KATUOH aMMOHHSI.
KOHTPOJIBHASA o
PAEOTA 2 CBOUCTBA HEOPTAHUYECKHUX BEHIECTB 2
PA3JIEJI 4. CTPOEHUE U CBOMCTBA OPTAHMYECKHUX BEIIIECTB 24
Tema 4.1. OCHOBHOE co/iep:KaHue 4 OK-01
Kunaccudgukanusi, | Teopernueckoe o0yueHme: 3 IK...
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CTpoeHHe M HOMEH-
KJIATypa opranmye-
CKHX BelleCTB

[TosiBneHnE U pa3BUTHE OPTaHUYECKON XUMUU KaK Hayku. [IpenmeT oprannyeckoit
XUMHH. MeCTO U 3HaYEHNE OPTAHUYECKON XMMUH B CUCTEME €CTECTBEHHBIX HaYK.
XHUMHUYECKOE CTPOEHUE KaK MOPSAIOK COCIMHEHUS aTOMOB B MOJIEKYJIE COTJIACHO HX
BAJICHTHOCTU. OCHOBHBIE MOJOKEHUS TEOPUH XHUMHUYECKOTO CTPOEHHUS OPTaHUYECKHUX
coequHeHuid A.M. BbytinepoBa. YTiepoaHbIid CKEJIET OPraHMYECKOM MOJIEKYJIbl. 3aBH-
CHMOCTb CBOMCTB BEIIECTB OT XUMHYECKOTO CTPOEHUSI MOJIEKYIL.

N3omepus u nsomepsl.

[Tonsatue o ¢pynkuuoHanbHOM Tpynme. Paaukan. [IpuHuunsl kinaccudpukanum opraHu-
YECKUX COCOMHEHUU. MexayHapoHass HOMEHKJIATYypa W TMPHUHIUIIBI HOMEHKJIATYPhI
opranuueckux coenuHeHuil. [lonsTue 006 a30TcoAepKalUX COCTUHEHUAX, OUOIOTUYE-
CKM aKTHBHBIX BelecTBax (yrjeBojaax, KUpax, OeiaKax U Jip.), BBICOKOMOJICKYJISIPHBIX
COeIMHEHUSIX (MOHOMED, MOJIUMEDP, CTPYKTYPHOE 3BEHO)

IIpakTHyeckue 3aHATHS:

7.Homenkmatypa opraHM4eCKHX COCIWHEHUN OTIEIBbHBIX KJIAcCOB (HACHIIIICHHBIE, HE-
HACBILCHHBIE U APOMATUYECKUE YTIEBOIOPOAbI, COUPTHI, (EHOJBI, adbJAECTHAbI, KETO-
HbI, KapOOHOBBIE KUCIOTHI U Jip.). CocTaBaeHUE MOJHBIX U COKPALICHHBIX CTPYKTYp-
HBIX (DOPMYJI OPraHUYECKUX BEIIECTB OTAEIbHBIX KJIACCOB, UCIOb3Ys X Ha3BaHU IO
CUCTEMAaTUYECKON M TPUBHAJIBbHON HOMEHKJIAaType (I3THJIEH, aleTHIIEH, MNIMLEpHH, (e-
HOJI, (OopMaNbJETI, YKCYCHasl KHCIIOTa, TNIMIMH). PacdeTsl mpocteiiieit GpopmMyIibl
OpPraHUYECKOM MOJIEKYJIbl, UCXOMsI U3 3JIEMEHTHOI0 cocTana (B %).

Tema 4.2.
CaoilicTBa
OpPraHu4YecKuXx
coeIMHeHu

OcHoOBHOe coaepxkaHue

12

Teopernueckoe o0yueHne:

ODU3UKO-XMMUYECKUE CBOMCTBA OPraHUYECKUX COCIAUHEHUM OTACIBHBIX KJlac-
cOoB(0COOEHHOCTH KJIacCU(UKAIMM M HOMEHKJATYpbl BHYTPH Kjacca; roOMoJoruye-
CKUpsAa U obuias popmyia; uzoMepus; (pU3M4IecKue CBOMCTBA; XUMUYECKHE CBOMCTBA;
CIOCOOBI MOTYYEHUS).

— Mpe/ieNIbHbIE YTIIEBOAOPObI (ATKaHbl U UKIIOANKaHbl). ['opeHrne MeTaHa KaKoJuH U3
OCHOBHBIX MCTOYHUKOB TE€ILJIa B MPOMBILUIEHHOCTH U ObITY. CBOMCTBAPUPOAHBIX YT-
JIEBOJIOPOJIOB, HAX0KICHUE B IIPUPOJIE U IPUMEHEHNE AJIKAHOB;

— HENpeAesbHbIE (AJKEHbI, AJIKUHBl M AJKaJUEHbl) U apOMaTUYECKHEYIJIEBOIOPOIbL.

OK 01
OK 02
OK 04
IK...
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FopeHHe allCTUJICHA KaK HCTOYHHK BBICOKOTCMIICPATYPHOIOINIAMCHH JIA CBAPKHU H
PE3KHU MCTAJIJIOB.

— KACTIOPOACOIEpKAILIE COSAMHEHHS (CITUPTHI U PEHOITbI, KAPOOHOBBIE KUCIOTHI U
3(UpHI, aTBIETHIBI U KETOHBI, JKUPBI, YIIIeBOAbI). [IpakTrueckoe MpUMEHEHHEITH-
JICHTJIMKOJIS, TIIHICpHHA, heHOoIa.

[Ipumenenue dopmanpaeruaa, aneTalbIeruaa, YKCYCHON KHCIOTH. Mblla KaK COJU
BBICIITMX KapOOHOBBIXKHCIOT. Moto1ye CBOMCTBA MbLIA.

— a30TcoAepKaIue COCIMHEHUSA (aMuHBI 151 AMUHOKHCJIIOTHI, oen-
KH).BbICOKOMONIEKYJIApHBIE ~ COEAMHEHUS  (CUHTETUYECKHE U OHOJOTrHYECKH-
akTuBHbIE).MoOHOMEp, TOJIUMEp, CTPYKTYpHOE 3BeHO. [lonmmepusanus 3THIIEHA Kak
OCHOBHOEHAIIPABJICHUE €T0 MCIOJIb30BaHM. I eHeTHYeCKast CBsI3b MEXY KilaccaMu Op-
TraHUYECKUX COCIUHEHUM.

IIpakTHYeCKHE 3aHATHS:

8.CBoiicTBa OpraHMYECKHX COCTUHEHUH OTAENBHBIX KJIACCOB (TPUBHAJIBHAS U MEXKIY-
HapoJlHasi HOMEHKJIAaTypa, XMMHUYECKHUE CBOMCTBA, CIIOCOOBI MOJYUYEeHHMs): MPEAeIIbHbIE
(ayIKaHBI ¥ TUKIIOANKAHBI), HEMPEAEIbHbIE (AJIKEHbI, ATKUHBIMAIKAAUEHbI) U apOMaTH-
YECKUE YIIIEBOJOPOAbI, CIUPTHI U (PEHOIIBI, KAPOOHOBBIEKUCIOTHI U 3(UPBI, aIbACTUIbI
M KETOHbI, aMUHBl U AMHUHOKHUCJIOTHI,BBICOKOMOJIEKYJIIPHbIE COCIMHEHMS. 3aJlaHus Ha
COCTaBJICHHE YPAaBHEHUI XMMHUYECKUX PEAKIHMM C yYaCTUEM OPraHUYECKHUX BEILECTB Ha
OCHOBAHMM MX COCTaBa U CTPOEHUSI.

9.CocraByieHre cxeM peakiuii (B TOM YHCIIE MO MPEIOKEHHBIM IIEMToYKaM peBpalle-
HUI), XapaKTEPU3YIOIINX XUMHUUYECKUE CBOMCTBA OPraHMYECKUX COCAUHEHUN OTACIIb-
HBIX KJIACCOB, CIIOCOOBI UX TOJIYYCHHS U HA3BaHUE OPTaHUYECKUX COSAMHEHUH O TPHU-
BUAJIBHOW WJIM MEXYHAPOJHOM CHCTEMATHYECKON HOMEHKJIIAType.

Pemenne npakTukO-OpUEHTUPOBAHHBIX TEOPETUUECKUX 3aJaHUM HAa CBOWCTBA OPraHU-
YECKUX COCIMHEHUN OTJICJIbHBIX KJIACCOB.

JlabopaTopHas padora

Jlabopartopnas padota Ne3 «IIpeBpaiiieHusi OpraHuYeCKUX BEIIECTB MPU HarPEBAHUM.
[TosrydeHne STUIEHAa U W3yYEHUE €ro CBOMCTB. MojenupoBaHHe MOJIEKYT M XUMHYe-
CKHX TIPEBPAIICHUI Ha TPUMEPE 3TaHa, dTUICHA, alleTUJICHA U JIp.
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OcHOBHOE co/iep:KaHue

(o]

Teopernueckoe o0yueHue: 5
buooprannueckue coenuneHusi. llpumeHeHne W OWOJIOTMYECKasl POJib YIJIEBOJOB.
OkucieHue yriieBoJIoB — UCTOYHUK IHEPTUM KUBBIX OpraHu3MoB. O0iacTy mpuMeHe-
HUs amMuHOKUCIOT. [IpeBparenus O0enkoB mumm B opranu3Mme.buonorndyeckue QpyHK- 3
Tema 4.3. uu 0enkoB. buonorndeckue GyHKIUU KUPOB. POIb OpraHnyeckoil XUMHUM B PEIICHUN
WUaenTuduxanus po0OIeM MUIIEBOM 0€30MTaCHOCTH.
OPraHn4YecKux Ponp oprannydeckoil XuMuM B pEIICHUH MPOOJIEM SHEPTeTUYECKON O€30MacHOCTH,
BelllecTB, UX B Pa3BUTUU MEIULIHUHBI, CO3JAHUU HOBBIX MAaTEPHUATOB, HOBBIX HCTOYHHKOBIHEPIHUU OK 01
3HAYeHHe unpuMe- | (AIBTEPHATUBHBIE UCTOYHUKU dHeprun). OnacHOCTh BO3JIEHCTBUSL HAXKUBbIE OpPraHU3- 9 OK 02
HeHue BOBITOBOII | Ml OPraHMYECKUX BEIIECTB OTIEIBHBIX KJIACCOB (YTIEBOAOPOJIBI,CIUPTHI, (hEHOJIBI, OK 04
HUIPOU3BOJACTBEHHOM | XJIOPOPTaHUYECKHUE MPOU3BOJIHBIC, AIbACTUIBI U JIp.), CMBICI MOKa3aTelsl MPEeIesIbHO K
NeSITeJIbHOCTH JOMYCTUMOI KOHLIEHTPALINH
yeJioBeKa JlabopaTopHbIe 3aHATHS 1
JlabopaTopHas padora Ned4 “UaenTuduranus opraHudyecKux coeJuHeHnn
Nnentudukaius opraHuyecKuX COSAMHEHUN OTIEIBbHBIX KJIacCOB (Ha MpUMEpe abje-
TUJ0B, KpaxMmaja, YKCYCHON KHCJIOThI, OCJIKOB U T.I.) C UCIOJIb30BAaHHEM UX (DU3UKO-
XUMUYECKUX CBOWCTB M XapaKTEPHBIX KAYECTBEHHBIX peakiuid. JleHatypaius Oenka 1
npu HarpeBaHuu. L[BeTHBIC peakiuu 0eakoB. BoO3HWKHOBEHHE aHAIMTUYECKOTO CUTHA-
Jla C TOYKH 3pEHUS XUMHUUYECKUX MPOLIECCOB MPU MPOTEKAaHUU KAYECTBEHHON pEakitH,
MO3BOJISIFONIEH WACHTU(GUIIMPOBATH MPEIJIOKEHHBIE OPTaHUYECKHE BEIIECTRA.
KonTpoabHasn .
paGora 3 CTpyKTypa H CBOIiCTBAa OPraHMYeCKHUX BelleCTB 2
Pa3znes 5. KuHeTnueckue M TepMOJAMHAMHMYECKHE 3aKOHOMEPHOCTH NMPOTEKAHUSA XUMHUYECKHUX pPeaKkuuid 4
Cxopoctb xumuye- | OCHOBHOe cofep:kaHue 4 OK 01
CKHMX peaKIuii. Teopernueckoe o0y4enne: 3 OK 02
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XuMu4eckKoe
paBHOBecHe

CKOpOCTh pEaKInM, €€ 3aBUCUMOCTD OT Pa3JIMUHbBIX (haKTOPOB: MPUPOLIPEAr UPYIOIMIUX
BEIIIECTB, KOHIICHTPAIUM PEAarupylolnx BEIIECTB, TEMIIEPATyphbl UIUIONMIAIA pPEaKIIH-
OHHOM MOBEpXHOCTHU. TemioBbie A3PHEKTH XUMUUCCKUX PeaKIui. IK30- U IHAOTCPMHU-
YECKHUE, PEAKIIH.

OOpatuMOCTh peakiuii. XUMHUYECKOE€ PAaBHOBECHE U €Tr0 CMEIIEHHE IOAACHCTBHEM
pa3IMUHBIX (PAaKTOPOB (KOHIICHTPAIUS PEarcHTOB WM IPOAYKTOBPEAKIINH, JaBIICHHE,
TeMmIleparypa) JJIsl CO3IaHus ONTUMATbHBIX YCIOBUMIIPOTEKAHUS XUMHYECKHUX TTPOIIEC-
coB. [ Ipunnun Jle [llarense.

HpaKaneCKue 3aHATHUA:

Pemrenne nmpakTMKO-OpUEHTHPOBAHHBIX 3aJaHUIN Ha aHAIN3 ()aKTOPOB, BIMSIOIINX

HAa U3MEHEHHE CKOPOCTH XUMHYECKOW PEAaKIMU, B T.Y. C MO3UIUN IKOJIOTUYECKULIEIIE-
c000pa3HOro MOBEACHUS B OBITY U TPYIOBOH ACATEILHOCTH B LEIISIXCOXPAHEHHUS CBOE-
r'0 3JI0POBbSI M OKPYKAKOIIEH IMTPUPOTHON CPEIbI.

Penrenne mnpakTUKO-OpUEHTUPOBAHHBIX 3aJJaHMM HAa MNpPUMEHEHWE npuHuuna Jle-
[ITaTenbe A1t HAXOXKICHUS HAPABJICHUS! CMEIIEHUSI PABHOBECHUSI XUMUYECKOUPEAKIIUN
1 aHasiu3 (aKTOPOB, BIUSIIONIMX HA CMEIIIEHHE XMMUYECKOT0 PABHOBECHSI.

IIK....

Pa3zgea 6. PacTBopsl

Tema 6.1.
ITonsitue o
pacTBopax

OcHOBHOE coepxKaHue

w

Teopernueckoe o0yueHne:

PactBopenue kak ¢usznko-xumuueckuii mpoiecc. PactBopsl. CriocoOBITPUTOTOBICHUS
pactBopoB. PactBopuMocTb. MaccoBasi 107151 pacTBOpeHHOroBeuecTBa. CMbICH TOKa-
3aTens MPEIeNIbHO JIOIYCTUMOM KOHIIEHTPALMU M €rOMCIOJIB30BAHUE B OLIEHKE JKOJIO-
THYeCKON 0€30MaCHOCTH.

[IpaBuiia 3KOIOTHYECKH 11€71€CO00pa3HOTO MOBEICHUS B OBITY U TPYIOBOUIESITEIHHO-
CTHU B LENAX COXPAHEHMSI CBOETO 370POBbA M OKPYKAIOUIEH NMPUPOIHOMCPEBI; Omac-
HOCTb BO3/ICMICTBUS HA JKMUBBIC OPraHW3Mbl ONTPECTICHHBIX BEIIECTB.

Pemienne - mpakTUKO-OPUEHTUPOBAHHBIX  PACUYETHBIX  3aJaHUl  HA  PacCTBO-
PBIUCII0JIB3YEMbIE B OBITOBOM M MPOU3BOJACTBEHHOM JIESITEILHOCTH YEJIOBEKA.

OK 01
OK 02
OK 07
IK....

Tema 6.2.

OCHOBHOE co/Iep:KaHune

OK 01
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HUccaenoBanue
CBOIICTB PacTBOPOB

JlaGopaTopHble 3aHATHS

JlabopatopHas pabota Ne5 «IIpuroroBienne pacTBOpPOBY.

[IpuroroBieHue pacTBOPOB 3aJaHHOM (MaccOBOH, %) KOHIICHTpALUH (C TPAKTUKO-
OPUEHTUPOBAHHBIMU BOIPOCAMHU) U OMPEACIICHUE CPEAbl BOJHBIX pacTBOpoB.PemieHue
3a/1a4 Ha IPUTOTOBJICHUE PACTBOPOB

OK 02
OK 04
IK....

IIpodeccHoHATBHO-OPHEHTHPOBAHHOE coiep:KaHne (coepsKaHne MPUKJIATHOTOMOTYJIs)

Pa3znes 7. Xumus B ObITY M IPOM3BOJICTBEHHOM /1EATEILHOCTH YeJI0BEKAa

Xumus B ObITY U
MPOU3BOACTBEHHOM
AeSITeJIbHOCTH 1eJ10-
BeKa

OcHOBHOe coepxkaHmne

(o]

Teopernueckoe o0y4eHue:

Hogeimne nocTikeHrs XUMUYECKOW HAYKU U XUMHUYECKON TEXHOJIOTUHU. Posibxumun B
0o0ecrieYeHUN IKOJOTHUYECKOM, dHEPreTHYSCKOW U MHIIEBONOE30IMaCHOCTH, Pa3BUTUHU
MeauiuHbel. [IpaBuiia moucka U aHanu3a XUMHUYECKOMUHGOPMAITUN U3 PA3IMYHBIX HC-
TOYHUKOB (Hay4yHasi M1 yuyeOHO-HAy4YHasUIUTEPaTypa, CPEeACTBA MACCOBOM MH(MOpMaIINH,
cetb HTEpHET)

HpaKanecmle 3aHATHUA:

[Touck u aHanmu3 KEMCOB O MMPUMEHEHUN XUMHUYECKUX BEIIECTB U TEXHOJIOTHUN CYyYE€TOM
Oynymieir mpodecCHOHANbHON NEeATeTbHOCTH MO0 TeMaM: BaKHEHIINE CTPOUTEIIbHbBIE
MaTepualibl, KOHCTPYKIIMOHHBIE MAaTEpHUAJIbl, KPACKH, CTEKJIO,KEpAMHUKA, MaTEpHUaIb
JUISl BJIEKTPOHUKHU, HAHOMATEpHaJIbl, TEKCTUJIbHBIE BOJIOKHA, UCTOYHUKHU SHEPIUH, Op-
TaHUYECKUE U MUHEPAJIbHBIE YI00PEHNUS,JIEKAPCTBEHHBIE BEIIECTBA, OBITOBAS XUMHUSL.
3ammuta: [lpencraBienne pe3ysbTaTOB PEIICHUS KEWCOB B (opMe MHUHH-AOKIAAa C
MIPE3CHTAIUEH.

OK 01
OK 02
OK 04
OK 07
IIK....

IIpomexyTouHasi aTTecTAlMs 1O AUCHHUILINHE (3a4eT)

BCEI'O:

72

29




3. YCJI0OBUA PEAIM3ALUU ITPOI'PAMMBI OBIIEOBPA3OBATEJIBHOI'O
YYEBHOI'O IPEIMETA

3.1. TpebGoBannsi K MUHMMAJLHOMY MATEPHATBLHO-TEXHUYECKOMY 00eCIeYeHUI0

Jns peanuzaiuu nporpaMmbl OpeaMeTa JOJBKHBI ObITh MPETyCMOTPEHBI CIEIYIO-
IIME CTICIIMATbHBIC TTOMEIICHHS: YUeOHBI KAOMHET XUMHUH.

O6GopynoBanne y4e0HOro kad0uHera (HArjsiAHbIe MOCOOMS): HAOOPHI IIAPO-
CTEP>KHEBBIX MOJICJIE MOJIEKYJ, MOJEIN KPUCTAUIMUYECKUX PEIIETOK, KOJUICKIIMU
MPOCTBIX W CJIOKHBIXBEIICCTB W/WIU KOJUICKIIMH TOJIMMEPOB; KOJUICKIIUS TOPHBIX
opoJi UMUHEPAJIOB, Tabnuia MenzaeneeBa, yueOHnble (GUIbMbI, UPpPOBEICOOpPA3OBaA-
TeJIbHBIE PECYPCHI.

Texnnueckue cpeacTBa 00y4yeHUsi: KOMIIBIOTEP C YCTPOHUCTBAMH BOCIIPOU3BE/IC-
HUS 3BYKa, MPUHTEP, MYJbTUMEAUA-TIPOCKTOP C IKPAHOM, MYJIbTUMEIUNHAS JIOCKA,
yKa3Ka-Tpe3eHTep AJIsl MPe3eHTalUM.

OO0opynoBaHmMe: MEH3YPKH, MUIMETKU-KANEIbHUIIBI, TEPMOMETPHI,MUKPOCKOTI, JIy-
b, IPEIMETHBIE W TMOKPOBHbBIE CTEKJIA, TUIAHIICTHIIJIA KaledbHBIX peakiuid, (Ppuiib-
TpoBaJibHasi Oymara, TMPOMBIBAJIKH, CTEKJISHHBIE TPOOUPKU, PE3UHOBBIE MPOOKH,
(dboHapuku, HAOOPPEAKTUBOB, CTEKJISIHHBIC MaJIOYKU, IITATUBBI JJIsi MPOOUPOK; MEp-
HBICIUJIMH/PBI, BOPOHKU CTEKJISTHHBIE, BOPOHKU JeIUTENIbHBICIIMIINHApUUeckue (50-
100 M), cTynku ¢ mectukoMm, ¢aphopoBbICHAIIKH, MUHIIETHI, (QUIBTPHl OyMakKHBIE,
BaTa, MapJis, 4acCOBBIECTEKJIA, DSJEKTPOIUIUTKHU, Ja0OpaTOpHBIC INTATUBBI, CIUPTO-
BBICTOPEIIKU, CIIMYKHU, MPUOOP IS MOTYyUYEHHs ra3oB (MU MpoOUpKa Cra3zooTBOAHOM
TpyOKOI1), nepKaTenu sl IPOOUPOK, CKIISTHKY JJISIXPAHCHHS! PEaKTUBOB, Pa3laTOYHbIC
noTku;xumudeckue crakaubpi(50, 100 m 200 mui); mImarenyd; MUHIETH, TUTCIbHBIC
HIUIIBL;CEKYHIOMEPHI (TaiiMephl), MepHble npodupku (Ha 10—20 mur) uMepHbIe KOJIObI
(25, 50, 100 u 200 mn), BoasiHas OaHsl (MJIMTEPMOCTAT), CTEKIISIHHBIE MAJIOYKH; KOHU-
yeckue koyobl misturpoBanus (50 u 100 mur); ”HAMKATOPHBIE MOJIOCKH JUISIONpEeIie-
Hus pH u cranmapTHas MHIMKATOpHAs INIKAaJIa;YHUBEPCATbHBIN WHIWKATOP; MHUIIETKU
Ha 1, 10, 50 mn (ummmo3atoper Ha 1, 5 u 10 ™), OwopeTku s TUTPOBA-
Hus,MeauImHCckue mmpuibl Ha 100-150 My, naGopaTtopHbie W/WIHMaHATUTHYECKUEC
BeChl, pH- MeTphI, CyluabHbIN 1IKad, U Apyroe 1abopaTopHoe 000pyAOBaHUE.

3.2. Uu¢popmanuoHHOe odecreyeHre pean3auu NporpaMmmbl

1.Pym3utuc I'.E. Xumus. 11 knacc: yueOHuK At oOmieoOpa3oBaTenbHbIX OpraHu-
3anmii: 0a3oBbiid ypoBeHb / I'.E. Pymsutuc, ®@.I'. ®enbaman. — 2 uzn. — M. : Ilpo-
cBemenue, 2016. — 223 c. : ui.

2.Pymsutuc I'.E. Xumus. 10 xnacc: yuyeOHUK a1 001eo0pa3oBaTenbHbIX OpraHu-
3aIMii ¢ MPUIIOKEHHEM Ha 3ieKTpoHHOM Hocutesne (DVD) : 6a3oBsiii ypoBeHb /
I'.E. Pynsutuc, @.I'. ®enpaman. —2 uzn. — M. : [Ipocsemenne, 2014. — 224 c. : nn.
NuTepHeT-pecypenl:

1.www.pvg.mK.ru (omumnuana «ITokopu BopoObeBEI TOPEI»).
2.www.hemi.wallst.ru(O06pa3oBaTenbHbIi CAaNT IS MIKOJIBHUKOB « XUMUS).
3.www.alhimikov.net (O6pa3oBaTenbHBIN CANUT JJIS IIKOJILHUKOB).

4 .www.chem.msu.su (DnekTpoHHAas OMOIMOTEKA MO0 XUMHH ).

5.www.enauki.ru (MHTepHeT-u3aaHue s yuuTencii «K ECTeCTBeHHbIC HAYKI ).
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http://www.pvg.mk.ru/
http://www.hemi.wallst.ru/
http://www.alhimikov.net/
http://www.chem.msu.su/
http://www.enauki.ru/

6.www.1september.ru (meToaudeckas razera «IlepBoe ceHTAOPS»).

7. Www.hvsh.ru (kypHast «XUMUs B IIKOJIEY).

8.www.hij.ru (kypHam « XuMus ¥ )KU3HBY ).

9.www.chemistry-chemists.com (3;1eKTpOHHBIH KypHaT « XUMUKHA U XUMUSD» )

4. KOHTPOJIb 1 OIIEHKA PE3VYJIBTATOB OCBOEHHUSA OBIIEOBPA30BATEJIb-
HOI'O YYEBHOI'O ITPEIMETA

KoHTpoJb U OLleHKa pe3ynbTaTOB 00YYEHHUS! OCYIIECTBIISIETCS MpenogaBaTe-
JIEM B MPOIECce MPOBEICHUS MPAKTUYECKUX 3aHITHN U TaOOpaTOPHBIX padoT, Te-
CTUPOBAHMSI, & TAK)KE BBHITTOJIHEHHS O0YyYaIOIIMMUCS UHANBUIYATbHBIX 3aaHHH,
uccienoBanuii. Pe3ynbTaThl 00ydeHUs! ONPEAEIISIOT, YTO O0yvaromuecs AOJKHBI
3HaTh, HOHUMATh U IEMOHCTPUPOBATH M0 3aBEPIICHUH U3yUCHUS JUCHUTLIAHBI.

st hopMupoBaHMsl, KOHTPOJSL U OLICHKU PE3yJbTAaTOB OCBOCHHUS YyueOHOM
JUACLUILIAHBI KCIIOJIB3YETCS CUCTEMA OLIEHOYHBIX MEPOIPUITUHN, IIPEICTABIISIIOIIASL
co00# KOMILIEKC YU4EeOHBIX MEPOIPUITHI, COTJIACOBAaHHBIX C pe3ybTaTaMu 00yue-
Hus U chopmynupoBanHbix ¢ yaetom @I'OC COO (mpeameTHbie pe3ysibTaThl 1O
nucuumuinae) u GI'OC CIIO.
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MenneneeBa

Ne | OK/IT | Moayas/Pa3nen/Tema Pe3yabTaTt 00y4yeHus Tunbl olleHOYHBIX
K MepOonpHsTHIA
| OcHOBHOE co/Iep:KaHue
1 Paznen 1. OcHoBBI ®opmyJaupoBaTh 0a30-
CTPOEHMS BellecTBA | Bble NMOHATUAN 3aKOHbI
XUMHHU
1.1 | OK 01 | Crpoenue aToMOB CocraBnsate xumuueckue | 1. Tect «CtpoeHue
XUMUYECKUX JJIEMEH- | (OPMYJIbl COCTMHCHUN B | aTOMOB XMMUYECKUX
TOB U NIPUPOJIA XUMH- | COOTBETCTBUU CO CTEIE- | 3JIEMEHTOB U MPHUPO-
YECKOU CBSI3U HBIO OKUCJIEHUSI XUMUYE- | 1a XUMUYECKON CBSI-
CKHUX 3JIEMEHTOB, UCXOJS | 31».
U3 BaJIEHTHOCTU M 3JIEK- | 2. 3aJa4u HA COCTaB-
TPOOTPULIATEIIBHOCTH JIEHNE XUMHUYECKUX
dbopMy1 IByXaTOM-
HBIX COEJIMHEHUI
(okcuaoB, cynbhu-
JIOB, TUJIPUJIOB UT.IL.).
3. 3aianus Ha Uc-
MOJIb30BaHUE XUMHU-
YECKOW CUMBOJIMKU U
Ha3BaHUU cOeaUNHE-
HUU 110 HOMEHKJIATY-
P€ MEXKTyHApOIHOTO
COI03a TEOpETHYE-
CKOM U MIPUKIATHON
XUMHUH U TPUBHUAIb-
HBIX Ha3BaHUNIJIS
COCTaBJICHUSIXUMUYE-
cKHX (hopmys
JIBYXaTOMHBIX CO€JU-
HEeHUH (OKCHIOB,
CyJb(PUI0B, TUIPU-
JIOB U T.I1.) ¥ IPYyTUX
HEOPTaHUYECKUX CO-
€AMHEHUN OTIEIbHBIX
KJIACCOB.
1.2 | OK 01 | Ilepuoguyeckuii 3akoH | XapakrepuzoBarbxumu- | 1. Tect «MeTanmuye-
OK 02 | m Tabmuma JI.1. MeH- | 9ecCKHedJIeMEeHTBI BCOOT- | CKHe/HeMeTaJlIndec-
JeneeBa BETCTBUU C UXITIOJIOKE- KHE CBOMCTBA, DJIEK-
HUEM BIEPUOJMYECKON- | TPOOTPHUIATEIBLHOC-
CHUCTEME XUMHUYECKHUX ThU CPOJICTBO K 3JICK-
aneMeHToB [[.1. TPOHYXUMHUYECKUX

3JIEMECHTOB BCOOTBCT-
CTBHUC C MXIJICKTPOH-
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HBIM CTPOCHHUEM HIIO-
JI0KEHUEM BIIEPHO-
JTTYECKOMCUCTEME-
XUMHYECKHUX DJICMEH-
toB/[.1. Menaenee-
Bay.

2. IlpakTuyeckue 3a-
JaHUSIHA YCTaHOBJIC-
HHE CBSIBUMEKTY
CTPOEHHUEM aTOMOB
XUMHUYECKHX DJIEMCH-
TOB HIEPUOIUYECKHU-
MH3MEHECHUEM
CBOMCTBXMMHYECKHUX
DJIEMEHTOB HMHUX CO-
€IUHECHUH BCOOTBET-
CTBHU CIIOJOKEHHEM
B [Tepronnueckoi
CHCTEME.

3. [TpakTuko-
OPUEHTUPOBAHHbI-
€TEOPETUYECKHUE  3a-
JAaHUSIHA XapaKTepH-
3aI[UIOXUMHYECKUX
BJIEMEH-
TOB:«MeTaJyInuecKue
/HEMeTaIINYEeCKUECB
ou-
CTBa,dJIEKTPOOTPHUILIAT
€JIbHOCTBU  CPOJICTBO
K DJICKTPOHYXHUMHYE-
CKHX JJIEMEHTOB BCO-
OTBETCTBHUE C MXDJICK-
TPOHHBIM CTPOCHUEM
WUMOJ0KEHUEM  BIIC-
PHUOIUYECKOU CHUCTE-
MEXHMHUYECKUX  dJIe-
MEH-

toB/l.11. Menaeneena
»

2 Pa3znean 2. Xapakrepu3oBaThb KonTposbnasi pado-
XuMuuyeckKkue THINILI XUMHYECKHUX Ta «CTpoeHue Be-
peakuuu peakumi eCTBa M XUMHYe-
CKHE peaKkinm)
2.1 | OK 01 | Tumst xuMudeckux | CocTaBisTh peakiuu 1. 3agaum Ha cocTas-
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OK 04

peakuuii

COeJINHE-
HHUS,Pa3JIOKEHU,00MeHa
, 3aMeIie-
HMS,0KUCIIMTEIBHO-
BOCCTAaHOBHUTEJIBHBIE
peakuu

JICHUEYPABHEHUU pe-
aKIIUil:

— COCIMHEHUS, 3aMe-
HICHUSA,PA3JI0OKEHUS,
oOMeHa;

— OKUCIIUTEIIbHO-
BOCCTAaHOBHUTEIbHBIX
peaKIuii CUCIIONb30-
BaHHEM METOJIadJICK-
TPOHHOTO OajnaHca.
2. 3aga4ym Ha pacyeT
Macchl BEIIeCTBA WU
00BEMarasosB 1o u3-
BECTHOMYKOJIMUYECTBY
BEILIECTBA,MACCE WIH
00BEMY OHOTO

U3 YYaCTBYIOIIHX B
pEaKIu BEIECTB;
pacuérbiMacchl (00b-
¢Ma,KoJIM4ecTBa Be-
IIECTBA)IPOYKTOB
peaKkuuu, eCIMOIHO
U3 BEUIECTB UMEET
IPUMECH.

2.2

DJEKTPOIUTHYECKAS
JUCCOLMAINS U HOH-
HbII 0OMEeH

CocTaBisIThypaBHEHUSA
XUMHUYECKUX PEaKIui
MOHHOTOOOMEHA ¢ y4a-
CTUEMHEOPraHUYECKUX
BEILIECTB

1. 3aganms HacocTaB-
JICHUEMOJICKYJISIPHBIX
1 MOHHBIX

peaKkuui ¢ y4acTUEM
KHCJIOT, OCHOBAaHUM U
COJIEW, YCTAHOBJICHUE
M3MCHCHUS KUCIIOT-
HOCTUCPEBI

2. JlabopaTopHas pa-
o0ota" Tl XuMuue-
CKUXpeakiun"

Paznen 3. Ctpoenue u
CBOWCTBA HEOPTaHUYE-
CKHMX BEIICCTB

HccnenoBarsCTpoeHUE U
CBOWCTBAaHEOPTaHUYE-
CKHX BEILIECTB

KonTponbHas padota
«CBolicTBaHEOpraHu-
YECKHXBEIIECTBY

3.1

OK 01

Knaccuduxanus, Ho-
MEHKJIaTypa M CTpoe-
HHUE HEOPraHUYECKUX
BEILECTB

Knaccuduimposats He-
OpraHMYECKUEBEIIECTBA
BCOOTBETCTBUU CHX
CTPOECHUEM

1. Tect «Homenkma-
Typa WHa3BaHUE He-
OpraHUYCCKUXBE-
IIIECTB UCXOS U3UX
XUMHYECKOH hopmy-
JIbI HIIMCOCTABJICHUE
XUMHYECKONhopMy-
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JIbI KCXO/1S U3HA3BA-
HUS BEIECTBA T0-
MEKTyHAPOIHOM WITH
TPUBHATTLHOMHOMEH-
KJIaType».

2. 3ajauM Ha pacyeT
MaccoBO 10ou (Mac-
CBI)XUMHUYECKOTO
3JIeMEH-
Ta(COeIUHEHNS) B
MoJIeKye(cMecH).

3. [IpakTuueckue 3a-
TAHUSATIO KIaccupu-
KA, HOMEHKJIAType
1 XUMHYECKUM (op-
MyJIaMHEOPTaHHYC-
CKHX BEIIECTB
Pa3TUYHBIX KIIACCOB.
4. IlpakTHueckue 3a-
JaHUsIHA OTIpeiee-
HUEXUMHUYECKOM aK-
TUBHOCTHBEILIECTB B
3aBUCUMOCTH OT BUJIA
XUMUYECKOH CBSI3H U
THUIIAa KpUCTaINye-

CKOMPENIETKHU.
3.2 |OK 01 | ®usuko-xumuueckue | YcranaBiaumBarh3aBucu- | 1. Tect «OcobeHHO-
OK 02 | cBoiicTBaHEOpraHnye- | MOCTh(U3UKO- CTUXUMHYECKUX
CKUXBEIIIECTB XUMHUYECKHUX CBOMCTB CBOMCTBOKCHJIOB,
HEOPTaHUYECKUXBE- KHCJIOT,0CHOBaHMH,
IIECTB OTCTPOEHUSI aTo- | aM(POTEPHBIXTUAPOK-

MOB UMOJIEKYJI, & TAKXKE
TUMAKPUCTAIUINYECKON
pELIETKH

CHJIOB U COJICK».

2. 3ajaHUs HACOCTaB-
JICHWE YPAaBHECHUNXU-
MHUYECKHUX  pEaKIui
Cy4aCTHEM TMPOCTHIX
WCIIOKHBIX  Heopra-
HUYCCKUXBEIICCTB:
OKCHJOBMETAJIJIOB,
HEMETaUI0OB  uaMo-
TEPHBIX 3JIEMEH-
TOB;HEOPTraHUYECKUX
KHUCJIOT,0OCHOBAaHUU U
aM(}OTEPHBIXTHIPOK-
CH-
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JIOB,HEOPTaHUYECKUX
co-
JIEW,XapaKTEPU3YIOIIL
UX HUXCBOMCTBA WU
CIIOCOOBITIONYYCHHUS.
3. [IpakTuko-
OPHEHTUPOBAHHBI-
€TEOPETUYECKHUE  3a-
JaHWsSIHA CBOMCTBA WU
MOJTyYEHUEHEOPTaHU-
YECKHMX BEIIECTB

3.3

OK 01
OK 02
OK 04

W neHTHdUKaIUS
HEOPTaHUYCCKHUX
BEILIECTB

UccnenoBaTtbkauecTBEH-
HbIEpEaKIIMUHEOPTaHU-
YECKUXBEIIECTB

1. IIpakTuko-
OPHCHTUPOBAHHBIC
3aJJaHMS 110 COCTaB-
JICHUIOXUMUYECKUX
pEaKInil CydacTueM
HEOPTaHUYCCKHUX
BEILIECTB, UCIIOJIb3YyE-
MBIXJJISI UX UJICHTH-
buKanum.
2.JlabopartopHas pa-
00-

ta: “Mnentuduxanus
HEOPTaHUYECKUX Be-
IECTB”

Pazgen 4. Crpoenmue
U CBOMCTBA OpPraHu-
YeCKHUX BellecTB

HccaenoBath CTpocHUuE
U CBOIiCTBa opraHm4e-
CKHX BelIeCTB

KonrpouabHas paoo-
Ta«CTpoeHue 7|
CBOMCTBA OpraHuye-
CKHMX BelleCTB)

4.1

OK 01

Knaccuduxkarnus,
CTPOCHHE H HOMEH-
KJIaTypa OopraHuye-
CKHUX

BEIIECCTB

Knaccudummposats  op-
raHUYECKHE BEIECTBA B
COOTBETCTBHH C UX CTPO-
eHUEM

1. 3aganus HacocTas-
JICHUE Ha3BAHUU
OPraHUYECKUX co-
€OUHECHUUIIO TPUBH-
albHOM ~ WJIUMEXKY-
HApOTHOMCUCTEMATH-
YECKOMHOMEHKIIATY-
pe.

2. 3agaHusl HaCOCTaB-
JICHUE TOJIHBIX U
COKPAIIICHHBIXCTPYK-
TYpPHBIX QopMyII
OpPraHMYEeCKHX Bellle-
CTBOT/ICJIBHBIX KJac-
COB.

3. 3agaym Ha ompejie-
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JIEHUENTPOCTEUILIEN
dbopmybIOpTaHUYe-
CKOM MOJIEKY-
JBLUACXOMS W3  DJIe-
MEHTHOTO

coctana (B %)

4.2

OK 01
OK 02
OK 04

CpoiicTBaopranuue-
CKUXCOETMHEHUM

VY cranaBnMBaTh3aBUCH-
MOCTb(PHU3HUKO-
XUMHYECKUX CBONCTBOP-
TaHMYECKUXBEIIECTB OT-
CTPOCHHSI MOJICKYJT

1. 3amanus HacocTas-
JICHWE YpaBHEHUNXU-
MUYECKUX  peaKIui
Cy4acTHEM  OpTraHHU-
YEeCKUXBEIIECTB  Ha
OCHOBAaHHMH HXCOCTa-
Ba M CTPOCHUSI.

2. 3aaHus HACOCTaB-
JICHWE YpPAaBHECHUNXU-
MHYECKHUX peak-
LU, WJTFOCTPUP YOI
NXXUMHUYCECKHE CBOU-
CTBa CY4YE€TOM Mexa-
HU3MOBITPOTEKAHUS
JAHHBIXPEAKIIHHI U
T'€HETHYCCKOU

CBSI3M OPraHUYECKUX
BCIILIECTB pa3HbIX
KJIACCOB.

3. Pacuernnie 3amaun
MOypaBHEHUSM peak-
WA Cy4acTHEM Opra-
HUYECKUXBEIIECTB.

4. JlabopatopHasi pa-
oota «IIpeBpaienus
OPTaHUYECKUX Be-
IIECTB IIPU HarpeBa-
HUIDY

4.3

OK 01
OK 02
OK 04

Nnentudukamnusopra-
HUYECKUXBEILIECTB,
WX3HAUYCHUE HIIPUME-
HEHHE BOBITOBOU U
MIPOU3BOJACTBEHHOM
JeATeIbHOCTUYEIIOBE-
Ka

UccnenoBaTbkadecTBEH-
HbIEpECAKIIUNOPTaHNYE-
CKUXCOEINHCHUI
OTAEIBbHBIX KJIACCOB

1.IlpakTuko-
OPHECHTUPOBAHHBIE
3alaHdsg 1O COCTaB-
JIEHUIOXUMHYECKUX
peakuuii  Cy4acTUEM
OpraHUYCCKUXBE-
IIIECTB, B
T.4.HCTIOJIb3YEMBIX
U1l UXUJICHTH(HUKA-
IIUU B OBITY U
IIPOMBIIIJICHHOCTH.
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2.JIabopaTopHas pa-
oora: «MnenTuduka-

ITUSIOPTaHUYECKIX
COEAMHEHNUOTAEb-
HBIX KJIACCOBY
5 Paznen 5. Kunerude- | Xapakrepu3oBathb
CKHMe ¥ TepMOJAUHA- BJIMSIHME PA3JIUYHbIX
MHYeCKHe 3aKOHO- (axkTopoB Ha paBHOBe-
MEPHOCTH NPOTEKAa- | CHe U CKOPOCTh XUMHU-
HHUSI XMMUYECKHX pe- | YeCKHX peaKiuii
AKIHUH.
3) OK 01 | CkopocTbxumMmue- XapakrtepuzoBatbBnusa- | [IpakTuko-
OK 02 | ckuxpeak- HHUEKOHLIEHTpaluupea- OPUEHTHUPOBAHHBIE
. XMMUYECKOEPABH | TUPYIOIIMXBEILIECTB U TEOPETUUECKUE 3ala-
OBECHE TeMIEepaTypbl HACKO- | HUsTHA aHalu3 (hakTo-
POCTBXMMHUYECKUXPEAK- | POB,BIMSIONINX  Ha
U, M3MEHEHUECKOPOCTH
XapakTepu30oBaThBIM- | XUMUYECKONPEAKIUY.
HUE U3MEHEHHs KOHIeH- | [IpakTuko-
TPaIMUBEIIECTB, pEaK- | OPUEHTUPOBAHHBIC
UUCPEIbl UTEMIIEpaTy- | 3aJlaHus Ha TpUMe-
PBI HACMEIIIEHKE HeHuenpuHiunalle-
XUMHUYECKOTOpaBHOBE- [TatenpeistHAX 03K -
cus JIEHUsIHAIIPaBJICHU-
SICMEIIEHUSIPABHOBE-
CHUSIXMMHUYECKOUpE-
AKX 1 aHAJIHN3
(dakTopoB,  BIUSAIO-
111170:¢ HaCMEIIICHHE
XUMHUYECKOTOPaBHO-
BECHH.
6 Pa3nen 6. HccaenoBaTbUCTHH-
PacTBOpBI HbIEPACTBOPBHI € 32/1aH-
HBIMHUXAPAKTEPUCTH-
KaMu
6.1 | OK 01 | [Tonstue opactBopax | Paznuuarh uctuHHbIE 1. 3amaun Hampuro-
OK 02 pacTBOPHI TOBJICHUEPACTBOPOB.
2. [IpakTuko-
OPUCHTUPOBAHHBIC

PaCUCTHLBIC 3aJaHUA
HaIUCIICPCHBIC CH-
CTC-

MBI UCIIOJIE3YCMBIC B
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OBITOBOWH IPOU3BOI-
CTBEHHOUIEATEIHHO-
CTH YEJIOBEKA

6.2 | OK 01 | UcciemoBanmecBoiictB | MccienoBarh(hu3uKo- JlaGoparopHas pado-
OK 04 | pactBOpOB XMMHUYECKUE CBOMCTBA ta «[IpuroroBnenue
HMCTUHHBIX PACTBOPOB pPacTBOPOBY
I IIpodeccnoHAIBLHO-OPHEHTHUPOBAHHOE COACPKAHME
(comep:kaHMe MPUKJIATHOTO MOIYJIA)

7 Pa3znen 7. OneHnuBaThb nocjen- | 3Jamura kKeica (¢
Xumusi B OBITY M | CTBUSIOBITOBOM M NPO- | Y4€TOM Oynyuiei
NMPOU3BOICTBEHHOM U3BOJCTBEHHOM  Jiesi- | NpodecCuoOHAIBLHOM
AeATEJILHOCTH 4eJIo- | TEIbHOCTUYE0BEeKA C | IeATeJIbHOCTH)
BeKa MO3uLIMI  JKOJIOTHYe-

CKO#l 0e30IaCHOCTH
OK 01 | Xumus B OwITy umpo- | OunenuBatenocieAactsus | Keiic (¢ yuerom Oy-
OK 02 | m3BosicTBEHHON  jiesi- | OBITOBOM UIIPOU3BO/I- | ayIiernpodeccro-
OK 04 | TenbHOCTHYETOBEKA CTBCHHOMJICSATEIIBHOCTH | HAUIBHOWAEATEIILHO-
OK 07 YyejaoBeKa C  TO3UIUH | CTH)
JKoJIoTHYecKonOe3omac- | Bo3MoxkHbIE ~ TEeMBI
HOCTHU KEHCOB:

1. IlorenneHue Kiu-
MaTa HBBICBOOOXK/IE-
HHUE Ta30BBIXTHApA-
TOB CO JIHA OKeaHa.

2. bynymue marepu-

anplAns  aBua-, Ma-
IIMHO- unpuodopo-
CTPOEHHUSI.

3. HoBbie maTepuarnsl
JUTSICOJTHEYHBIX Oarta-
pen.

4. JlexapcTBa Ha OC-
HOBEPACTUTEIbHBIX
penaparos.
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