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1. IMACHOPT PABOYEM IHPOI'PAMMBbI YYEBHOM
JAUCHUIIJIMHBI YII.09 XUMUA

1.1. OGnacTh NpuMeHEHHUs paboydeil mporpaMMbl

PabGouass mporpaMma AMCHMIUIMHBI SIBISETCA YacThl0 00pa30BaTeIbHOU
nporpammbl B cootBeTcTBUM ¢ PI'OC CIIO mno cnenuansHoctn 38.02.03
OnepanroHHast 1eATeIbHOCTh B JIOTHUCTHUKE.

1.2. Mecto puctuminasl B ctpykrype TITICC3:
OIl. O6eo6pazoBareibHas MOATOTOBKA

VII. YueOHble mpeaMeTh

VII.09 Xumus

1.3. llenu m 3amauu OUCHUIUIMHBI — TpeOOBaHHUS K pe3yJbTaTaM OCBOEHUS
JVCLUTUIMHBI.

ConepxaHue mporpaMMbl 00111€00pa30BaTEIbHON JUCLUIUIMHBL  «XUMUS»
HaIIPaBJICHO HA JOCTHKECHUE CIEAYIOINX LeJIeH:

- dbopMHpOBaHUE CHUCTEMBl XUMUYECKUX 3HAHWW KaK BaKHEHIIEH
COCTaBJAIOLIEN €CTECTBEHHO-HAYYHOM KapTUHBI MHpA, B OCHOBE KOTOPOM JEXkaT
KJIIOYEBBIC MOHATHS, (PyHIAMEHTAIbHbIE 3aKOHBl U TEOPUU XMMHH, OCBOCHHUE S3BIKA
HAayKH, YyCBOGHHWE M  TMOHMMAaHHME CYHUIHOCTH  JIOCTYNHBIX  00OOIIeHMI
MHUPOBO33PEHYECKOTO XapakTepa, O3HAKOMIJICHME C MCTOPUEH HUX PpAa3BUTHA H
CTaHOBJICHMUS;

- dopMupoBaHHEe W pPa3BUTUE TNPEJACTABICHUNA O HAYYHBIX METOAax
NO3HAHMS BEIIECTB M XUMHUYECKHMX PEAKUUN, HEOOXOAMMBIX ISl HPHUOOPETEHHS
YMEHHM OPHUEHTUPOBATHCSA B MHUPE BEIIECTB M XUMHUYECKUX SIBICHUM, WMEIOLINX
MECTO B IIPUPOAE, B IPAKTUYECKON U TOBCEIHEBHOM KU3HH;

- pa3BUTHE YMEHUM M CHOCOOOB  JIEATEIBHOCTH, CBSI3aHHBIX C
HAOJIIOJIEHUEM U OOBSICHEHUEM XMMHUYECKOI'O SKCIIEPUMEHTA, COOIIOACHUEM MIPaBUIl
0e30macHOro o0panieHus ¢ BEIIECTBAMH.

3agaum IMCUMILVINHBI:

1)  cdopmupoBaTh MOHUMAHUE 3aKOHOMEPHOCTEH MPOTEKAHHSI XUMUYESCKIX
IIPOLIECCOB UM SABJICHMI B OKpPYXAlOLIEH Cpelle, a TakKe HMX CBA3b C IEJIOCTHOU
HAy4YHOM KapTUHOM MHUpA U JPYTMMH €CTECTBEHHBIMU HayKaMU;

2)  pa3BUTh YMEHHS COCTaBIATH  (OpPMYJIBI  HEOPraHMYECKHX U
OpPraHMYECKUX BEUIECTB, YPaBHEHUS XMMHUYECKHX pEakUui, OOBSCHATh UX CMBICIH,
WUHTEPIIPETUPOBATH PE3YJIbTAThl XUMUUECKUX IKCIIEPUMEHTOB,



3) cdopmHupoBaTh HAaBBIKM TPOBEICHHUS MPOCTEHIIMX  XUMHYECKUX
HKCIIEPUMEHTAJIbHBIX ~ MCCJIEIOBAaHUM C COONIOZEHHWEM TMpaBmil  0Ee30MacHOro
oOpalieHus ¢ BeuleCTBaMU U J1a00paTOpHbIM 000PYI0BAHUEM;

4)  pa3BUTh YMEHHMS HAaXOIUTh, AaHAJIM3MPOBATh U  HCIOJb30BAThH
uHPOpMAIIMI0O XHMHUYECKOTO XapakTepa U3 Ppa3ludHbIX  HHGOPMAIMOHHBIX
UCTOYHHUKOB, BKJIIOUasi y4eOHYIO JUTEepaTypy, HaydHble MyOJUMKALUA U UHTEPHET-
pecypcsl;

5) cdopmupoBarh yMEHHS ~ TPOTHO3UPOBATH  MOCIEACTBUS  CBOCH

ACATCIIBHOCTH MW XUMHUYCCKHUX IIPHPOJHBIX,

OBITOBBIX U ITPON3BOACTBCHHBIX

MpoueCCOB, YUUTLIBASA BO3ZMOXKHBIC SKOJIOTHMYCCKHUE U COITHMAJILHEBIC BOSHCﬁCTBHH;

6)

C(bOpMI/IpOBaTI) IIOHUMAHHUEC 3HAYHUMOCTHU ,ZIOCTI/I}KCHI/Iﬁ XUMHYECKOMN

HAyKW W TEXHOJOTHUW IS Pa3BUTHS COLNMAIBHON M MPOU3BOJCTBEHHOW cdep C

YMEHHEM MPUBOIUTH MPUMEPHI UX IPUMEHEHHSI B PA3TUYHBIX chepax KU3HU.

1.4. KoaudecTBO 4aCOB HAa OCBOEHUE NUCIIUILIINHBL:

MakcuMalibHOM yueOHOM Harpy3Kku oOydaromierocsi /2 gaca, B TOM 4HUCJI€:

— oOsi3aTenpHas ayauTopHas ydeOHas Harpy3ka (Bcero) 40 wacoB, W3 HHX
MpaKkTU4ecKue 3aHaTus — 20 4acos;

— camMocTosTeNbHas pabota — 32 yaca.

1.5. TIlmanupyemsie

pE3yNbTaThI

OCBOCHUA

00111e00pa3oBaTeIbHOM

mucuumInHel B cooTBeTCTBUH ¢ PI'OC CIIO 1 Ha ocHoBe ®I'OC COO.

Kon n IlnanupyeMsble pe3yabTaThl OCBOCHHS AUCHUIIIHHBI
HaMMEHOBaHUe
(popmupyembIx Oo0mme JAucuMiinHapHble
KOMIIeTEeHIH I
OK 01. Beibupats JIM4YHOCTHBIE  pe3yJabTaTbl  JAO0J/LKHBI | JlucHUIUIMHAPHBbIE pe3yJbTaThl
CIIOCOOBI peIeHUS OTPAKATH B YACTH: JOOJIKHBI OTPAXKATh:
3a1a4 TPYAOBOI0 BOCIIMTAHMS: 11P0 01. c(hOpMUPOBAHHOCTh
npoeccuoHaIbHON — TOTOBHOCTH K TPYyAy, OCO3HaHHE | IPEACTABICHUN: 0 XUMHUYECKON
JEATEIbHOCTH [IEHHOCTH MacTepCTBa, TPYI0II00UE; COCTABJISIIOLIEH  €CTECTBEHHOHAYYHOM
MMPUMCHHUTCIILHO K — TOTOBHOCTHL K aKTUBHOU JEesATCIbHOCTH | KAPTHHBI Mmupa, poiin XUMHHN B
Pa3Iu4YHbIM TEeXHOJOTHUYECKOU " CcollMaIbHOM | ITO3HAHUN SIBIICHUH IIpUPOIBI, B
KOHTCKCTaM HanpaBJICHHOCTH, CIIOCOOHOCTD q)OpMI/IpOBaHI/II/I MBIIMIJICHUS U KYJIBTYPbI
WHUIINAPOBATE, IUIAaHUPOBATh U | TMIHOCTH, ce (GyHKIMOHATBHOM
CaMOCTOSITEIbHO  BBINOJIHATHL  Takyw | [PaMOTHOCTH, HEO00XO0 MO ugt
JEATEIbHOCTb, PEIICHUA IMPAKTUICCKUX 3a1a4 n
— WHTEpeC K  pasaM4HBIM  cepam | PKOIOTHICCKH 000CHOBaHHOTO

npoecCUOHATLHON IEATEIEHOCTH.

MertanpeamerHble pe3yabTaThbl 10JKHBI
OTPaKATH:

OBJ1ajleHHe YHUBEPCAJbHBIMHM y4eOHBIMH
NMO3HABATEJIbHBIMU ACHCTBUAMMN:

OTHOHIIEHHUSI K CBOEMY 3J0POBBIO H
MIPUPOJHOM CpeliE;

I1Po6 02. BJIaJICHUE CHUCTEMON
XUMHUYECKHUX 3HaHUM, KOoTOpas
BKJIIOYAET: OCHOBOIIOJIAraroIue
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a) 0a30BbIe JJOTHYECKHE IeHCTBHS:

CaMOCTOSITENILHO  (pOpMyIHpOBaTH |
aKTyaJTM3UpPOBAThH npobiemy,
paccMaTrpuBaTh €€ BCECTOPOHHE;
YCTaHABIIMBATh CYIIECTBEHHBIN MPHU3HAK
WIA  OCHOBaHUS ISl  CpaBHEHWUS,
KIaccupUKauu U 0000IICHHUS,
OTIpECTISATh 1eH NS TeNbHOCTH,
3aJaBaTh MapaMEeTphl M KPUTEPUU HX
JOCTUKCHHUS;

BEISIBIISTH 3aKOHOMEPHOCTHU u
MPOTUBOPEUYUS B  paccMaTpPUBAEMbIX
SIBIICHUSX;

BHOCUTb KOPPCKTUBBI B ACATCIBHOCTD,
OLICHUBATh COOTBETCTBUC PCE3YJIbTATOB
nejisaM, OUCHUBATH PUCKHU HOCJIG,Z[CTBI/Iﬁ
JCATCIIbHOCTH.

0) 0azoBbIE HCCJIeI0BATEILCKHE
neflcTBUA:
— BIAJETh HaBBIKAMH y4aeOHO-

HUCCIIEI0BATENbCKON U MPOEKTHOM
ACATCIIBbHOCTH, HAaBBIKaAMH pa3pemeHI/1;1
npo0iem;
BBISIBJIATD
CBA3U nu

IIPUYUHHO-CJICICTBEHHBIC
aKkTyaJlu3upoBaTh  3ajady,
BBIIBUTAaTh TUIIOTE3y €€ pElleHus,
HaXOJIUTh apryMeHTbI TUIs
JIOKa3aTeJIbCTBA CBOUX YTBEP)KICHUH,
3aJaBaTh IapaMeTpbl M KPUTEPUU
peleHus;

aHAJIN3MPOBATh IIOJIyYEHHBIE B XOJ€
pelieHus 3a/1a4u pE3yJIbTaTHI,
KPUTHUYECKH OLICHUBATH ux
JIOCTOBEPHOCTb, IIPOrHO3UPOBATh
U3MEHEHHE B HOBBIX YCIIOBHSX;

YMETb IIEPEHOCUTH 3HAHUSA B
[IO3HABAaTEIbHYI0O U NPAKTUYECKYIO
00JIaCTH KU3HEAEATEIBHOCTH.

MOHITHUS (XUMHYECKHIA SJIEMEHT, aTOM,
9JIEKTPOHHAs 000JI0YKa aToma, s-, p-, d-
DJIEKTPOHHBIE OpPOUTANM aTOMOB, HWOH,
MOJIEKYa, BaJICHTHOCT,
3IIEKTPOOTPHLIATEIBHOCTB, CTETICHb
OKHUCJICHUS, XUMHUYECKasi CBS3b, MOJIb,
MOJIIpHAsl Macca, MOJSPHBIH 00BeM,
YIJIEPOAHBIN CKelleT, (PyHKIHMOHAIbHAS
rpynna, pagukai, U30MepHsi, U30MEPHI,
TOMOJIOTMUECKUA  psil,  TOMOJOTH,
YTJIEBOAOPO/IBI, KHCIIOPOJ- u
a30TcoaepIKaIIne COETMHEHUS,
OMOJIOTUYECKH aKTUBHBIC  BEIECTBA
(yryieBonbl, XKUpPHI, OEIKH), MOHOMED,
oJIMMeEp, CTPYKTYpHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE COETMHEHUS,
KPUCTAINTMYECKAsl ~ PEIIETKa,  THUIIbI
XUMHUYECKHX PEaKuil (OKUCIUTEIHHO-
BOCCTaHOBUTENbHBIE, 9K30-U
SHJIOTEPMHUUYECKHE, PEAKIUU HOHHOTO
oOMeHa),  pacTBOp,  DJIEKTPOJIUTHI,
HEDJIEKTPOIIUTHI,  DJIEKTPOIUTHUCCKAS
JUCCOLIMALINSA, OKHUCJIUTENb,
BOCCTaHOBUTEITb, CKOpOCTh
XUMHUYECKONH  peakluu, XHUMHUYECKOe
paBHOBECHE), TECOPUU U 3aKOHBI (TCOPHS
XUMHYECKOTO CTPOEHHSI OpPraHUYeCcKUX
BemiectB  A.M. DbyrtnepoBa, Teopus
INEKTPOIUTUYECKOM JUCCOLIMAIN,
NIEPUOIUYECKUI 3aKOH J.N.
Menneneena, 3aKOH COXpaHEHHUS
MaccChl), 3aKOHOMEPHOCTH,
CUMBOJINYECKUI A3BIK XUMUH,
dakronornueckue CBElICHUS 0
CBOICTBaX, cocCTaBe, TOJIYyYECHUH H
6e30macHOM UCIIOJIb30BaHUN
BaXHEHIINX HEOPraHUYECKUX u
OPTraHWYECKHUX BEIIECTB B OBITY U
MPAKTUYECKOHN JESITeTbHOCTH YeJIOBEKa;
IIP6 03. chopMupoBaHHOCTH YMEHUM
BBISIBJISITH  XapakTEpHbIE TPU3HAKH H
B3aMIMOCBSI3b ~ HM3YYCHHBIX  IOHSTHH,
MPUMEHSITh COOTBETCTBYIOIINE MOHSITHS
IpU ONMUCAHUM CTPOCHHUS M CBOWCTB
HEOPraHMYECKUX M  OpPraHuYecKux
BEIIECTB U WX MPEBPAICHUN; BBISIBIIAT
B3aMMOCBSA3b XHMHUYECKUX 3HAHUU C
MOHSITHSIMH u MIPEICTaBICHUSMH
JIPYTHX €CTECTBEHHOHAYYHBIX
IPEMETOB;

IIP6 04. chopMuUpOBaHHOCTH yMEHHI
HCIIOJIb30BATh HAUMEHOBAHHUSI
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XUMHUYECKUX COCTUHEHUN
MEXTYHApOJIHOTO coro3a
TEOPETUYECKOU U IIPUKIIATHON XUMUU U
TPUBHAJIbHbIE HA3BaHUS BaXKHEHUIIUX
BEIIECTB (ITUJICH, AlleTHIICH, TJIULIEPHH,
dbenon,  ¢opMampaerua,  yYKCycHas
KHCTIOTA, TJWIMH, yrapHbld  ras,
VIJIEKUCHIBIA a3, aMMUuak, ramieHas
U3BECTh, HETAIlIEHAS! U3BECTh, MUTHEBAS
CO/la U JIPYTUX), COCTABIATH (HOPMYJIBI
HEOPTraHMYECKUX M  OPraHUYEeCKUX
BEIIECTB, ypPaBHEHUS  XHUMHUYECKHUX
peakuuid, OOBSICHITH WX  CMBICT;
MOJTBEPKIaTh XapaKTepHbIE
XUMHUYECKHE CBOMCTBa BEILIECTB
COOTBETCTBYIOIIUMHU  IKCIIEPUMEHTAMHU
U 3aMUCsSIMU ypaBHEHUH XHWMHUYECKUX
peaKuuii;

IIP6 05. chopmMupoBaHHOCTH yMEHHI
yCTaHaBIIMBATh MIPUHA]JIC)KHOCTh
M3YYEHHBIX HEOPraHUYECKUX u
OpPTaHUYECKHUX BEIIICCTB K
ONpefieieHHbIM KjaccaM | TpyIIaM
COCIMHEHUHN,  XapaKTepu3oBaTh  UX
COCTaB W  BaXKHEHIINE  CBOMCTBA,
OTIPEICNIATh BHUJBI XUMHYECKUX CBS3CH
(KoBaJIeHTHAs, MOHHAsI, METAJUITMUECKasl,
BOJIOPOJHAS), THUIBI KPHUCTAIMYECKUX
pELIETOK BEIIECTB; KiIacCUPHUIHPOBATH
XUMHUYECKHE PEaKIUH;

IIP6 07. chopMUpOBaHHOCTH yMEHHI
MPOBOAMUTH PACUEThl O XHUMHUYECKUM
dbopMynaM U ypaBHEHHUSIM XUMHYECKHX

peaKkuuit c HUCTIOJIb30BAaHUEM
(bU3IIECKUX BEITUYMH,
XapaKTePU3YIOIIHX BEIIIeCTBA c

KOJINYECTBEHHOM  CTOPOHBI:  MAacchl,
o0beMa (HOpMaJbHBIC YCJIOBHUS) Ta30B,
KOJINYECTBA BEIECTBA; HCIOJIb30BAThH
CUCTEMHBIE XUMHYECKHE 3HAHUA IS
IOPUHATUS PEIIeHUWH B KOHKPETHBIX
KU3HEHHBIX CHUTYalUsX, CBA3aHHBIX C
BEILIECTBAMM U UX IPUMEHEHUEM.

OK 02. Mcnonb3oBaTh
COBpPEMECHHBIC
CpeZCTBa MOUCKA,
aHam3a u
UHTEPIIPETAIINH
uHpopmanuu u
UH(POPMAaLMOHHbIE
TEXHOJIOTUH TSI
BBITIOJTHEHMS 32/1a4

JINYHOCTHBIE pe3yJabTaThl JOJIZKHBI
OTpakaTb B 4YaCTH:
HEHHOCTH HAYYHOI'O ITO3HAHUA:

— cpOpMUPOBAHHOCTH MHUPOBO33PEHUS,
COOTBETCTBYIOILETO COBPEMEHHOMY
YPOBHIO pa3BUTHA HayKH u

OOIIECTBEHHOH MPAKTHKH, OCHOBAHHOTO
Ha JTMajnore KyibTyp, CIIOCOOCTBYIOLIETO
OCO3HAHHUIO CBOETO MecTa B

JAucuunimHapHbie (mpeameTHbIe)
pPe3yJbTaThl H J0JAKHbI 0TPAXKATH:

IIP6 06. BJIAJICHUE OCHOBHBIMU
MeTOaMH1 HAy4YHOTO MO3HAHUS
BEIIECTB W XUMHUYECKUX  SIBJICHHMA
(mabmroieHue, HU3MEpPEHHE,

OKCIIEPUMEHT, MOJICTTHPOBAHHE);
IIP6 07. chopMUpOBaHHOCTH yMEHHI
MMpOBOAWUTL PACUYCTBI MO XHUMHUYCCKUM
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npodecCHOHATBLHOM
JIeSTEIbHOCTH

MOJIMKYJIbTYPHOM MHUPE;
COBEPIIEHCTBOBAHNUE SI3IKOBOM 51
YUTATENbCKON KYJIbTYpbl KakK CpEICTBa
B3aUMOJICVCTBHUS MEXAY JIOAbBMU U
ITO3HAHMS MUDA.

MertanpeamMeTHblie pe3yJabTaThbl J0JKHBI
0Tpa’KaTh:

OBnageHne yHHUBepCAJbHBIMU Y4eOHBIMU
NO3HABATEJIbHBIMM JeHCTBHSIMU:

B) padoTta ¢ uHopManmeii:

BIIQ/ICTh HABBIKAMU MOJTy4eHUS
nH(pOpMallUd W3 HUCTOYHUKOB pPa3HBIX
TUTIOB, CaMOCTOSITEJIbHO OCYILECTBIIATh

MOWCK, aHaJ M3, CHCTEMAaTHU3alUI0 H
HMHTEPIPETALUIO uHpopMaun
Pa3IMIHBIX BUJIOB u bopm
MIPE/ICTABIICHHS;

co3gaBaThb TEKCThI B PA3INIHBIX
dbopmaTax ¢ y4eToM  Ha3HAYCHUS

uHbOpMAlUM ¥ 1EJEeBOH ayAUTOpPUH,
BBIOMpas ONTUMATBHYIO bopmy
MMpCACTABJICHUA U BU3YyaJIU3allluu,
OILICHUBATH JIOCTOBEPHOCTb,
JETUTUMHOCTD UHpOpMaInH, ee
COOTBCTCTBHUC IIPABOBBIM W MOpPAJIbHO-
THYECKUM HOPMaM;

BJIAJIETh HAaBBIKAMU pPACIIO3HABAHHUSA H

dopMynaM U ypaBHEHUSM XMMHUYECKHUX

peaxkuuit C HUCHOJIL30BAaHUEM
buznuecKux BEJIMYMH,
XapaKTePU3YIOLTUX BEIIlECTBA c
KOJIMYECTBEHHONM  CTOPOHBI:  MAacCHhl,

o0beMa (HOpMajbHBIE YCIIOBHSI) Ta30B,
KOJINYECTBa BCHIICCTBA, HCIIOJIB30BaTh
CHCTEMHBIC XHMHYECKHE 3HAaHUSA IS
IPUHATUS PEUICHUH B KOHKPETHBIX
KU3HCHHBIX CHTYallUsX, CBS3aHHBIX C
BCIICCTBAMU U UX ITPUMCHCHHUCM;

IIP6 08. chopmMupOBaHHOCTH yMEHHI
IMJIaHUPOBATh )41 BBITIOJIHATH
XUMHYECKHH IKCIICPUMEHT
(mpeBpalleHus] OPraHUYeCKUX BEILECTB
NIPY HarpeBaHWH, ITOJIydeHHE ITUIICHA U
U3YYCHHE €ro CBOWCTB, KaueCTBEHHBIC

peakuuMu Ha aJupAeTuAbl, Kpaxmal,
YKCYCHYIO  KHCJIOTY;  JI€HaTypauus
OCTKOB TNpHM HArpeBaHUM, IIBETHBIC

peakuuu OENKOB; MPOBOJIUTH PEAKIUU
MOHHOTO OOMEHa, ONpEeIeNsATh Cpemy
BOJHBIX  PacTBOPOB, KaueCTBEHHBIE
peakiuu Ha cyinbdar-, KapOOHAT- H
XJIOPUI-aHUOHBI, HA KaTHOH aMMOHUS;
pelaTh 3KCIEepUMEHTANIBHBIE 334a4U 110
temam "Metamel" u "Hemeramnsr") B

3AIIUTHI undopMmaryy, | COOTBETCTBUM C NPABUIAMH  TEXHHKH
MH(OPMAIMOHHOM 6esomackocty | O€30MACHOCTH  TIpH  OOpaleHny ¢
JTHYHOCTIA BEILECTBAMU u 1a060paTOPHBIM
o0opynoBaHuEM; MIPEACTABIIATH
pe3yabTaTh XUMHUYECKOTO
JKCTiepuMeHTa B (QopMe  3amucu
YPaBHEHUN COOTBETCTBYIOIIMX PEAKLUN
u (hopMynHpoBaTh BHIBOJBI HAa OCHOBE
ATUX PE3YyIbTaTOB;
IIP6 09. chopMUPOBAHHOCTH YMEHHS
aHaJIN3UPOBATH XUMUYECKYIO
uH(pOpMaILIKIO, MOIYyYaeMyl0 U3 pa3HbIX
HCTOYHUKOB (cpencts MaccoBOM
uHpopmanuu, cerb HTepuer u
Jpyrue).
OK 04. Db dextuBHO | JIMUHOCTHDBIE pe3yJbTaThbl JMOJIKHBI | JlHCUMIIIMHAPHbIE (mpeaMeTHbIE)
B3aMMOJICIICTBOBATh U | OTPAKATH B YACTH: pe3yabTaThl U 10JIKHBI OTPAXKATD:
paboraTh B TPaXKIaHCKOr0 BOCIIMTAHUS: IIP6 08. chopmupoBaHHOCTH yMEHHI
KOJUIEKTHBE U —  TOTOBHOCTH BECTH COBMECTHYIO | TUIAHUPOBATh u BBITIOJIHSTh
KOMaHIC IOEATECIIPHOCTh B HHTEpecax XUMHYECKHI OKCIICPUMCHT
Ipa)IaHCKOTO OOIIECTBA; (mpeBpaleHus OpraHUIEeCKUX BEIIECTB
—  yMeHHe B3aUMOJIEHCTBOBATD ¢ | Ipu HarpeBaHuH, MOJYyYEHUE STHIICHA U
COLIMAJIbHBIMHU AHCTATYTaMU B | UI3YYCHHUC €ro CBOUCTB, KAYCCTBCHHBLIC
COOTBETCTBUM ¢ WX (QyHKOMSIMH U | PCAKIOUMM Ha  aIbICTHIbI, Kpaxmal,
Ha3HaAdYEHUEM. YKCYCHYIO KHCIIOTY;, ACHATypalusi
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MertanpeamMeTHbie pe3yJabTaThbl J0JKHBI

OTpPakKATh:

OBnagenne YHHBepCaJbHBIMHU

KOMMYHUKATHBHBIMH JAeHCTBUAMM:

0) coBMecTHas 1eSITeJIbHOCTD.

— IIOHMMAaTh U UCII0JIb30BaTh
MPEUMYIIECTBA KOMaHIHOM u
WH/IMBUYAIbHOM palboThI,

— IPUHUMATh Lenu COBMECTHOH
NEeATEIbHOCTH,  OPraHMW30BBIBaTbH U
KOOpAUHUPOBaTh  JEHCTBUS IO €€
JOCTHKEHHUIO: COCTAaBIISITh J1aH
JNEUCTBUN, paCIIPENENATh POJIU C yUETOM
MHEHUU YYaCTHUKOB o0cyx1aTh
pe3yabTaThl COBMECTHOU PaOOTHI.

OBianenue YHHMBEPCAJIbHbIMH

PeryJsiTHBHBIMH 1eCTBUSIMU:

I) IPUHATHE ce0sl U IPYTUX JIIOJdei:

— TIPUHUMATh MOTHBBI M  apTyMEHTHI
ApYyrux moen npu aHanuse
pPEe3yIAbTAaTOB JESATEIBHOCTH;

— IIPU3HABaTh CBOE IPaBO U MPABO APYTHX
JIIOZICH Ha OIINOKH;

— pa3BUBaTh CIIOCOOHOCTH NMOHMMATh MHP
C NO3UIMU JPYTOro YeJ0BEKA.

OCTKOB TpHM HArpeBaHUM, IIBETHBIC
peakuuu OENKOB; MPOBOJIUTH PEAKIUU
MOHHOTO OOMEHa, ONpEeIeNsiTh Cpexy
BOJHBIX  PacTBOPOB, KaueCTBEHHBIE
peakiuu Ha cynbdar-, KapOOHAT- H
XJIOPUI-aHUOHBI, HA KaTHUOH aMMOHUS;
pelaTh 3KCIEepUMEHTANIBHBIE 33a4u 110
temam "Metamel" u "Hemeramnsr") B
COOTBETCTBUU C IpaBWIaMU TEXHUKH

0e30macHOCTH  TIpH  OOpalieHun ¢
BEIIECTBAMU u 1a00paTOPHBIM
000pyI0BaHUEM; MPECTABIIATh
PE3YIbTAThI XUMHWYCCKOI'O
JKCTiepuMeHTa B (QopMe  3amucu

YPaBHEHUN COOTBETCTBYIOIIMX PEAKLUN
U (OpMyYIMPOBATH BHIBOJIBI Ha OCHOBE
JTUX PE3yJIbTaTOB.

OK 07.
ConelicTBOBaThL
COXPaHECHHIO
OKpY>Kalolleu cpeibl,
pecypcocOepereHuIo,
MPUMEHSATH 3HAHUS 00
W3MEHEHUH KIIMMarTa,
MIPUHIIMIIBI
OepexKIIMBOTO
IIPOU3BO/ICTBA,

3 PEeKTUBHO
JNIEUCTBOBATE B
YpE3BbIYANHBIX
CUTYaIUAX

JInyHOCTHBIE  pe3yabTaThl  JAOJLKHBI

0TpaXKaTh B YaCTH:

IKOJIOTHYECKOTr0 BOCIMTAHUS .

— cpOpMUPOBAHHOCTH 9KOJIOTUYECKOM
KYJIBTYPBI, MOHNMAaHHE BITUSTHUS
COLIMAJIbHO-9)KOHOMUYECKUX MPOLECCOB

Ha COCTOSIHUE IIPUPOJHOM U COLUAIBHOU
Cpensl, OCO3HaHUue [J100aTBHOTO
XapakTepa 3KOJOrMYECKUX MpolieM;

— IUIAaHHPOBAaHME U OCYILECTBICHHE
JNEUCTBUHA B OKpYXalollehd cpene Ha
OCHOBE 3HaHMs LEJIed YCTOMYMBOIO
Pa3BUTHS YEJIOBEUECTBA;

— aKTHBHOE HETpUSTHE JIEHCTBHH,
MIPUHOCSIIMX BPE OKPYKAKOLIEN CPELE;

— YMEHHue IIPOrHO3UPOBATh
HeOJIaronpusiTHbIE 9KOJIOTUYECKHE
MIOCJIEACTBUS IIpeANPUHUMAEMBbIX
JNEUCTBUM, IPEOTBPALIATh HX.

MertanpeamMeTHbie pe3yJabTaThbl J0JKHBI

OTpPakKATh:

OBnageHne yHHUBepCaJbHBIMU Y4eOHBIMU

NMO3HABATEJIbHBIMU JACHCTBUAMM:

B) padoTta ¢ nHopManmeii:
— HCIONB30BaTh cpeacTsa
MH(OPMAITMOHHBIX "

JAucuunimHapHbie (mpeameTHbIe)
Pe3yJbTaThl H J0JAKHbI OTPAXKATH:
I1Po 01. c(hOpMUPOBAHHOCTH
MPEICTaBICHUM: 0 XUMHUYECKOU
COCTABJIAIOLIEH  €CTECTBEHHOHAYYHOU
KapTUHBl MHpa, pOJU XUMHUHU B
MO3HAHUM  SIBJICHUW  TPUPOIBI, B
(bopMUPOBAHUN MBIIUICHUS U KYJIbTYpPbI
JUYHOCTH, ee (G YHKITMOHATEHOM
rPaMOTHOCTH,  HEOOXOAMMOW IS
peuieHuss NpakTUYeCKUX  3a7ad U
9KOJIOTMYECKH 000CHOBAaHHOTO
OTHOLLIEHUSI K CBOEMY 3JI0POBBIO U
MPUPOAHON Cpelie;

IIP6 10. chopMUPOBAHHOCTh YMEHUI
coOnofaTh MpaBuia  SKOJIOTHYECKH
1es1eco00pa3Horo MoBeeHus B OBITY U
TPYAOBOM  NEATEIBHOCTH B  LEJAX
COXpPAaHEHHUsSI  CBOETO  3JI0pPOBbsI U
OKpY)Xalollel  MPUPOJHOM  CpEelnbl;
YUUTHIBATH OMACHOCTH BO3JCUCTBUS Ha
JKUBbIE  OpPraHU3Mbl  OMpPENEICHHBIX
BEILECTB, MOHUMAsi CMBICJ IOKa3aTems
MpeaeabHON JIONTYCTUMOM
KOHILIEHTpAIUH.




KOMMYHHUKAIIUOHHBIX TEXHOJIOTUH B
peleHUH KOTHUTHBHBIX,
KOMMYHHUKATHUBHBIX U OPraHU3alIMOHHBIX
3aa4 ¢ CcOONIOZIcHuEM TpeOOBaHUMA
SPrOHOMUKH, TEXHHUKH O€30MacHOCTH,
TUTHCHBI, pecypcocoepekeHus,
MMpaBOBbBIX ©W OSTHYCCKUX HOPM, HOPM
nH(pOpMaMOHHOI 6€30MaCHOCTH.
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2. CTPYKTYPA U COJEPKAHUE YUYEBHOM JUCIUILIVHBI
YII. 09 XUMUSA

2.1. OObeM IUCHUIUIMHBI U BUbI Y4eOHOM paboThI

Buy yuebnol paboThl O06bem yacoB
MaxkcumanbHas yueOHas Harpy3ka (Bcero) 72
O0s3aTenbHas ayIuTOpHAs yueOHasi Harpy3ka (BCero) 40

B TOM YHCIIE:
1a00paTOPHBIE 3aHITHS (eciu npedyCMOmMpPeEHO) -
MIPAKTUYECKHE 3aHATUS (eciu npedyCMOmMpeHO) 20
KOHTPOJIbHBIE pa0OTHI (eciiu npedycmMompeHo) -
KypcoBasi paboTa (IpOeKT) (eciu npedycmompero) -

CamocTtosTenpHas pabota o0ydaronierocs (BCero) 32
[TpomexxyTouHas arrectanus B popme 3a4eT C
OLICHKOM

2.2. Temarudeckuii IIaH U COACPKAHUE TUCITUTUTHBI

Conep:xanue yueOHOro MarepuaJa,
HaunmeHoBaHue JabopaTopHbie padoThl M MPAKTHYECKHUE

O0bem yacoB YposBens
pa3/iesioB U TeM 3aHATHS, CAMOCTOSITeJIbHAsA padoTa

OCBOEHHA
o0y4aomuxcs, Kypcopasi pabora (Ipoekr)

(eciu npedycmompeno)

1 2 3 4

Pa3nen 1. TeopeTnueckue 0OCHOBBI XUMHH

Tema 1.1. Conep:xanne yueOHOro marepuaJia 2 1,2
OcHOBHbIE XuMUYeCKui 3ieMeHT. AToMm. Smpo artoma,

XUMHUYECKHE MTOHATHUS |M30TOIIBI. OneKTpoHHAas o0oJ0uKa.

Y 3aKOHBI, CTPOCHUE | DHEPreTHYECKHE YpOBHH, HIOJIypOBHHU.

aTOMOB XMMHYECKUX |ATOMHBIE OpOHTanu, s-, P-, O- 3JIEMEHTHI

JJIEMEHTOB OcobeHHOCTH pacrpesielieHuss JIEKTPOHOB IO
opOUTaIIM B aromMax »JJIEMEHTOB MEpPBBIX
YETBIPEX IIEPHOJIOB. OneKTpoHHas
KoHurypamust aroMmoB. OCHOBHBIE XUMHUYECKHUE
3aKOHBI

IIpakTHYeckue 3aHATHS 2 1,2

[Ipaktnueckass  pabora  Nel.  «OcHOBHBIE
KOJIMYCCTBCHHBIC 3aKOHLBI B XMMHUU U PACUCTLL
10 YPABHEHHUSAM XUMHYECKUX PEAKLIUID.

OTHOCHUTENLHEIE aTOMHAg U MOJICKYJIIpHas
Maccel.  Momsippass Macca.  KomumgecTBo
BellecTBa. MaccoBasi J07s1 BEIIECTBA. 3aKOH
ABorazapo. MosipHBIT o0beM ra3oB.
OtHocuTenbHasA IOTHOCTh Ta30B. PacyeTsl mo

YpaBHEHUSM XUMHYECKHX peakuui c
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HCIOJIb30BAHUEM MAacCOBOW JIOJIM BELIECTBA,
o0bemMa  (HOpMajbHBIE  YCIIOBHSA)  Ta3oB,
KOJIMYECTBA BEIIECTBA

CamocrosiTesbHasi padora

1,2,3

Tema 1.2.
[Tepuonnueckuii
3aKOH U
nepuonyecKas
CHUCTEMa XUMUYECKUX
anemeHToB /[. U.
MeHpeneeBa, X CBI3b
C COBPEMEHHO
TEOpUEH CTPOCHHUS
aTOMOB

Conepxxanue yueOHOro MarepuaJjia

1,2

[IpakTHYecKUE 3aHATHUS

[Ipaktuyeckas  pabora  Ne2.  «3yuenue
MEePUOIMYECKUX  3aKOHOMEPHOCTEH U  uX
B3aUMOCBSI3U CO CTPOCHUEM aTOMOB.
[lepuoanueckas crucTtema XUMHYECKUX
3JIEMEHTOB J.N. Meuneneesa. CBs3b
nepuoauueckoro 3akoHa u Ilepuognueckoit
CHUCTEMBI XUMHYECKUX 3JIEMEHTOB c
COBPEMEHHON TEOpUEN CTPOEHUS] aTOMOB.
3aKOHOMEPHOCTHU W3MEHCHUS CBOWCTB
XUMHYECKHX JJIEMEHTOB, OOpa3yeMbIX HMH
MPOCTBIX U CJOKHBIX BEIIECTB IO TPYINNaM U
nepuoaam Ilepuoanueckoil cucrembl. 3HaUeHHE
MEPUOINYECKOTO 3aKOHa u CHCTEMBI
xumudeckux aieMmentoB [[.M. MengeneeBa B
Pa3BUTHH HAYKH.

YcTaHoBIEHHE CBS3U MEXKy CTPOCHUEM aTOMOB
XUMUYECKUX JJIEMEHTOB M NEPUOJUYECKUM
W3MEHEHUEM CBOMCTB XMMUYECKHX AJIEMEHTOB U
HUX COCIUHEHHUH B COOTBETCTBHH C IMOJIOKEHUEM
Ilepuonnueckoii cucremsl. PelieHne npakTuko-
OpPHEHTHUPOBAHHBIX TEOPETUUYECKUX 3aJaHUN Ha
XapakTepHU3alul0  XUMHYECKUX  DJIEMEHTOB
«Metammieckrue / HeMETaNIMUYeCKHe CBOMCTBA
XMMHYECKUX HJIEMEHTOB B COOTBETCTBUU C UX
AJIEKTPOHHBIM CTPOCHUEM U TOJOXEHUEM B
MEePUONYECKON cucTeMe XUMHYECKUX
anemeHTOB JI.W. MeHneneeBa

1,2

CamocrosiTesibHast padoTa

1,2,3

Tema 1.3.
CrpoeHue BemiecTa
U npupoja
XUMHYECKOM CBSI3U.
Mmuoroo06pa3ue
BCIICCTB

Conep:kanue y4eOHOro MaTepuasa

Ctpoenne BemiecTBa. XHUMHYECKas CBS3b.
Buapl  xumudeckoil  CBs3M  (KOBaJICHTHAs
HEToJIsIpHAs u MOJISIpHAs, MOHHas,
MeTaJiu4eckas). MexaHu3Mbl 00pa3oBaHUS
KOBaJICHTHOW XWMHUYECKOW CBSI3U (OOMEHHBIN
U JOHOPHO-AaKIENTOPHBIN). BogoponHas cBA3b.
BanenTHocTs. DJIEKTPOOTPULIATETBLHOCTb.
Crenenb oxucnenus. VOHBI: KaTHOHBI H

AHHUOHBI

1,2

IIpakTHYeckue 3aHATHSA

1,2
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[Ipaktuyeckas pabora Ne3.  «CrtpoeHue
BEIIECTBA U MTPUPOJIA XUMHUECKON CBAZMY.
JleMOHCTpaluss MoJeNeld KpUCTAIUIMYECKUX
pEIIeTOK: MOHHOM (XJOpHUJ HATpHsi), aTOMHOMI
(rpadur u anmas), MOJICKYJIIPHOM
(yrmekucnelii  ras, HWOA), METaUIMYeCKOu
(HaTpwii, MarHuu, Me/b). Pemenne
MPAKTUYECKUX 3aJaHUil HA  COCTaBlICHUE
AJIEKTPOHHO-TpapuuecKux (HopMys 3JIEMEHTOB
1-4 nepuonos

CamocrosiTesibHast padoTa

1,2,3

Tema 1.4.
Knaccudukanms,
1 HOMEHKJIaTypa
HEOPTraHUYECKHUX

BEILIECTB

Conep:xanue y4ye0OHOro Mmarepuasa

Knaccudukanus HeopraHM4eCKHX BEIECTB.
Homenknatypa HeopraHuyeckux  BEIIECTB
(OKCUAbl, TUIPOKCUIBL, KHUCIOTBI, COJH).
BemecrtBa MOJIEKYJIIPHOT O 51
HEMOJICKYJISIPHOTO ~ CTPOEHHSl.  ArperaTHbie
COCTOSIHMSI BemlecTBa. Kpucramwidueckue u
amMop(HbIe BeIIeCTBa. 3aKOH TIOCTOSHCTBA
cocTaBa BellecTBAa. THIBI KpHUCTaNIMYECKUX
peleTok (aToMHas, MOJIEKYJspHas, HOHHafi,
MeTaJuTh4ecKas).  3aBUCHMOCTh  CBOWCTBa
BELIECTB OT THUIA KPUCTAITUYECKON PEeIETKN

1,2

IIpakTHYeckue 3aHATHSA

[Ipaktuyeckas pabora Ned. «Homenkmarypa
HEOPraHUYECKUX BEIIECTBY.

Pemrenue MPAKTUYECKHUX 3aJaHui o
KJ1accupuKaluu, HOMEHKJIaType u
XUMHYECKUM  (OpMylIaM  HEOPraHMYECKUX
BEUIECTB PA3JIMYHBIX KJIACCOB (YyrapHbIM Tas,
YIJIEKUCIBIA Ta3, aMMHaK, TalieHas M3BECTb,
HeraleHasi U3BeCTb, INTHEBAS COJA U JAPYTHUX):
Ha3BaHMsI BEUIECTB IO  MEXIYHAPOIHOM
(MIOITAK) nnu TpuBHAJIbHON HOMEHKJIATYpE U
cocraBjeHre (OpMYJIbl XUMHUYECKHX BELIECTB,
onpejiefiecHue TMPUHAUIEKHOCTH K  KIIaccy.
[louck  uHopmManMmum  1NO  Ha3BaHUSM,
uaeHTU(UKATOpaM, CTPYKTYPHBIM (opMyram.
AHanu3 XUMHUYECKON uHpOpMaLuy,
MOJTy4aeMO# M3 pa3HbIX UCTOUYHUKOB (CPEICTB
MaccoBoil HH(popmanuu, cerb WHTepHET U

Jpyrue)

1,2

CamocTrosiTesqibHasi padoTa

1,2,3

Tema 1.5.

Conep:xanue y4ye0OHOro Mmarepuasa

1,2
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THIIBI XUMHUYECKUX
peaKkuuit

Xumnueckas peaknusi. Knaccudukanus
XUMUYECKUX PEAKUUA B HEOPIaHUYECKOW H
OpPraHMYECKON XHMMHHU. 3aKOHBI COXPAHEHUs
MacChl BEIIECTBA, COXPAHEHUS U IPEBPALLECHUS
DHEPruM  NpU  XHMHUYECKHUX  pEaKUHUsX.
OKHCIUTENBHO-BOCCTAHOBUTEIBHBIE  PEAKLIAN
(YpaBHEHUs OKHCJICHUSA-BOCCTAHOBJICHHS,
CTCIICHb OKHCJICHHS, OKHUCIIUTEIh U
BOCCTAHOBUTED, OKHUCIIUTEIIBHO-
BOCCTAHOBUTEIIBHBIE pEakUuu B  IPHUPOLE,
IIPOU3BOJCTBEHHBIX mporeccax 51
KHU3HEIESATENILHOCTH OPTraHU3MOB)

IIpakTuyeckue 3aHATHS

1,2

CamocTrosiTesbHasi padora

N

1,2,3

Tema 1.6.
CKopoCTh XUMUYECKUX
peakuuil. XuMHUYECKOE

paBHOBecHE

Conep:xanue yueOHOro MaTepuasa

CkopocTh peakuuu, €€ 3aBUCUMOCTh OT
Pa3IMYHBIX (bakTopoB: MPUPOJIBI
pearupyoomux — BEIIeCTB,  KOHIICHTPAIUU
pearupyromux —BeUIeCTB, TeMIepaTypbl U
IJI0LIA I peaKMOHHON MOBEPXHOCTH.
TennoBeie 3PGHEKTHI XUMHUYECKUX PEAKIIHI:
9K30- U DHJIOTEPMUYECKHE  pEaKIUH.
Oo6parumsie peaKkLHuu. XUMHYECKOE
paBHOBecre. DakTOphl,  BIMSIOMNHE  HA
COCTOSIHUE XUMHAYECKOTO paBHOBeCHS
(KOHIIGHTpAIMsl PEareHTOB WM MPOIYKTOB
peakuuu, AaBieHue, Temnepatypa). [IpuHiun
Jle llarense

1,2

IIpakTuyeckue 3aHATHS

[Ipaktuyeckas  pabora  Ne5.  «Bnusnue
pa3IMYHbIX ¢akTopoB Ha CKOpPOCTh
XUMHYECKOU PEAKLIUN.

Pemenue MPAKTUKO-OPUEHTUPOBAHHBIX
3aJlaHuil Ha aHanu3 (PaKTOPOB, BIMSIOUIMX Ha
W3MEHEHUE CKOPOCTH XHWMHYECKOW pEeaKIuH.
3aBHCUMOCTh CKOPOCTH XUMHUYECKOW pEeaKIu
OT MPHUCYTCTBUS KaTajau3zaropa Ha NpUMEpE
Pa3IoKEHUs MIEPOKCUIa BOLOPOAA C ITOMOILIBIO
OUOKCHJAa MapraHia M Karanasbl. PemeHue
MPaKTUKO-OPUEHTUPOBAHHBIX ~ 3aJaHUN  Ha
npuMmeHenne npuHuumna Jle-Illarense s
HaXO0XJICHUS HarpaBJeHUs CMEILEHUs
PaBHOBECHSI XMMHUYECKOM pEaKklUu W aHAIN3
(GbakTopoB,  BIMSIOIMIMX  HA  CMEIICHHE
XUMHUYECKOTO PAaBHOBECHUS

1,2
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CamocrosiTesibHast padoTa

1,2,3

Tema 1.7.
PactBopsI, TEOpUs
AJIEKTPOIUTUUECKON
JUCCOLUAIUY U
MOHHBIN 0OOMEH

Conep:xanue yueOHOro MaTepuasa

PactBopel. Buubl pacTBOpOB IO COIEpKAHUIO
pPacTBOPEHHOTO  BemecTBa. PacTBOPUMOCT.
[TonsiTue o gucnepcHbIX cucremax. Mictuaabie
KOJUIOMJIHBIE ~ pacTBOpbl.  MaccoBass  moJis
BelecTBa B pactBope. [loHsTHe 0 BOIOpOIHOM
MoKasaTese (pH) pactBopa.
Dnektponutrueckas nucconuanus. CUibHbIE U
cna0Oble AIEKTPOJIUTHI, HE3JIEKTPOJIUTHI.
Peakuuu noaHoro ooMeHna

1,2

IIpakTuyeckue 3aHATHS

Jlaboparopnass pab6ora Nel «IIpurotoBneHue
pacTBOPOBY.

[IpuroToBneHue pacTBOPOB 3aJaHHON MAaCCOBOM
J0JIE PACTBOPEHHOI'O BELIECTBA, IPOBEICHUE
peaxkuuii HOHHOTO 0OMEHa, OIpe/eJIeHHE CPEeJIb
pacTBOpOB BEILIECTB c ITOMOILBIO
YHUBEPCATBHOTO WHJUKaTOpa (kucnasi,
HEUTpajbpHasi,  IeJovyHast). 3aJaHusd  Ha
COCTABJIICHME HMOHHBIX peakuuil. Pemenue
MPAKTUKO-OPUEHTUPOBAHHBIX pacyeTHBIX
3aJlaHMl  Ha pPACTBOpBI, HCIOJIb3YEMBIE B
OBITOBOM W TPOM3BOACTBEHHON ICATEIHHOCTH
YeJoBeKa

1,2

CamocrosiTesibHast padoTa

1,2,3

Pa3nes 2. Heoprannyeckasi Xumust

Tema 2.1.
DU3NKO-XUMHYESCKHE
CBOMCTBa
HEOPTraHUYECKHUX
BEIICCTB

Conep:xanue yueOHOro MaTepuasa

MerTanisl. [Tonoxenue METaJII0B B
[Tepuonuueckoi CHUCTEME XUMHUYECKUX
3JICMEHTOB. OcobeHHOCTH CTPOCHUS
AJICKTPOHHBIX 000J0YEK AaTOMOB METAJUIOB.
OOmue ¢usnyecKkue CBOWCTBA  METAJUIOB.
CnnaBel MeETaUIOB. DJIEKTPOXUMHUYECKUI Pl
HaIpsDKEHUN METAJIIOB. XMMHUUYECKUE CBOMCTBA
BOKHEWIIMX  METAJIOB  (HATpuUl,  Kajaui,
KaJblUd, MAarHvii, QJIIOMUHUH, IUHK, XpPOM,
Kene3o, Meab) W HMX coenuHeHwit. OOmme
CrocoObl TIOTydeHHUs1 MeTayioB. [lpumMeHeHue
METaJIOB B OBITY M TEXHUKE

Hemeramnel.  IlomoxxeHue  HEMETalLIOB B
[lepuoanueckoit CHCTEME XAMUYCCKHX
snementoB .M. MengeneeBa U 0COOCHHOCTH
cTpoeHuss aroMoB. Dusnueckue CBOICTBA
HEMETa/UIOB. AJUTOTpOIUsT HEMETauioB  (Ha

1,2
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mpuMepe  Kuciopoaa, cepsl, (dochopa u
yIJIepo/ia). XUMHYECKUE CBOICTBA 51
MIPUMEHEHUE BaOXHEHIIINX HEMETAIIJIOB
(ranmoreHoB, cepkl, a3ora, ¢ocdopa, yriaepona u
KpeMHHSI) W WX COCAWHEHUH  (OKCHIOB,
KHCIIOPOJICO/ICPKAIUX ~ KHUCIIOT, BOJIOPOIHBIX
COCIUHCHM ). [Ipumenenue BOKHEHIIINX
HEMETAIIJIOB U UX COEAMHEHUN

XUMHYECKHME CBOWCTBA OCHOBHBIX KJIACCOB
HEOPraHUYeCKUX BEILIECTB (okcumoB,
TUIPOKCUIOB,  KHUCJIOT, Ccojled u  Ap.).
['eneTnyeckasi CBsI3b HEOPTaHMUECKUX BEIIECTB,
MPUHAUICKAIUX K  PA3JIMYHBIM  KJIACCAM.
3aKOHOMEPHOCTM B  M3MEHEHHH  CBOWCTB
MIPOCTBIX BEIIECTB, BOJOPOIHBIX COEAMHEHUH,
BBICHIMX OKCHJIOB U THAPOKCHJIOB

IIpakTHYeckue 3aHATHSA

[Ipaktuuyeckas  pabora  Ne6. «DuU3uKo-
XUMHUYECKUE CBOMCTBa HEOPraHUYeCKUX
BEILIECTBY.

CocraBieHrue ypaBHEHUM XUMUYECKUX PEaKIINil
c Y4aCTHEM MIPOCTBIX u CJI0KHBIX
HEOPraHWYeCKHX  BEIIECTB:  METAUIOB U
HEMETAJUIOB; OKCHIOB METAJUIOB, HEMETAJUIOB U
aM(pOTEepPHBIX  DAJIEMEHTOB; HEOPTraHUYECKHUX
KHCJIOT, OCHOBaHMI u aM(pOTEepHBIX
TUAPOKCHJIOB; HEOPraHUYeCKUX COJIeH,
XapaKTEPU3YIOIIHNX UX CBOMCTBA.

Pacuérsl Mmaccel BemecTsa Wik 00bEMa ra3os I10
M3BECTHOMY KOJIMYECTBY BEIIECTBA, MAacCe HWIH
00BEMY OIHOrO M3 YYaCTBYIOIIMX B peakUuu
BEIIECTB, PacuéThl Macchl (00bEMa, KOTMYECTBA
BEILIECTBA) MPOAYKTOB PEAKIUHU, €CIU OJHO W3
BEILIECTB UMEET MpumecH. PelieHune mpakTHKO-
OpPUEHTUPOBAHHBIX 33aJlaHUl HA CBOMCTBA,
COCTaB, MOJIy4eHHUE u Oe3omacHoe
WCIIOJIb30BAHUE BAXXKHEUIIUX HEOPTaHMYECKUX
BEIIECTB B ObITy ®  mpodecCHOHATHHOU
NEeATEIbHOCTH YEJI0BEKA

1,2

CamocrosiTesibHast padoTa

1,2,3

Tema 2.2.
WNnentudukanus

Conep:xanue yueOHOro MaTepuasa

IIpakTHYeckue 3aHATHSA

1,2
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HCOPTraHNYCCKUX
BC€IICCTB

JlaGopatopnas pabora Ne2 «Muentudukanus
HEOPraHUYECKUX BEIIECTBY.

Pemenune  SKkcnepuMEHTANBHBIX  3afad IO
XUMHYECKUM CBOICTBaM METAJIJIOB U
HEMETAJJIOB, 110 PAaCIO3HABAaHUIO U MOJYYECHUIO
COEAMHEHUII  METAJIOB U HEMETaJlJIOB
(B3aMMOAEHCTBUE TUAPOKCHIA AIOMUHMS C
pacTBopamu KHUCJIOT u IeI0YeH, ).
Wnentudukanyss HEOPraHMYECKHX BELIECTB C
UCTOJBb30BAaHUEM  HUX  (PU3MKO-XUMHUYECKUX
CBOMCTB, XapaKTEPHbIX KAYECTBEHHBIX PEAKLIUMN.
KayectBennsle  peakuuu  Ha  cynbgar-,
KapOOHAaT- W XJIOPUA-aHHOHBI, HA KATHUOHBI
METAJUIOB U KATUOH aMMOHUS

CamocrosiTesbHasi padora

1,2,3

Pa3nen 3. Teopernueck

H€ OCHOBBI opraﬂnquRoﬁ XUMHUH

Tema 3.1.

Conep:xanue y4yeOHOro MaTepuasia

Knaccudukanms,
CTpOCHHE U
HOMEHKJIaTypa
OpI‘aHI/I‘IeCKI/IX BCIIICCTB

[Ipenmer OpraHNu4ecKou XUMHUH: eé
BO3HUMKHOBEHHME, pa3BUTUE U 3HAYCHUE B
MOJIYYEHUH HOBBIX BEIIECTB W MAaTEpPHAJIOB.
Teopust CTpOEHUsI OpPraHUYECKUX COEAUHEHUI
A.M. bytnepoBa, €€ OCHOBHBIE IOJIOKECHUSI.
CrpykTypHBIE bopMyIibI OpraHUYECKHUX
BemecTB. ['omonorus, nzomepus. Xumudeckas
CBA3b B OPraHMYECKUX COEIMHEHMSIX: KpaTHBIC
CBA3H, G- U T-CBSI3H.

[IpeacraBnenue 0 KIIacCU(UKALIUN
OpraHUYECKUX BEIIECTB. Homenkiarypa
OpPraHMYECKUX COCTUHEHHH (cHcTeMaTHdecKasi)
W TpUBUAJIbHBIE  HAa3BaHUS  BaXXHEHUIINX
IpeACTaBUTENEN KJIaCCOB OpraHUYECKHUX
BEILIECTB

1,2

IIpakTuyeckue 3aHATHS

[Ipaktuyeckas pabora Ne7. «HomenknaTypa
OpPTraHUYECKUX BELIECTBY.

Os3nakomiieHHe C 0OOpa3laMu OpraHMYECKUX
BEIIECTB M MaTepuajaMH Ha HUX OCHOBE,
MOJICJIUPOBAHUE  MOJIEKYJ OpraHUYeCcKuX
BEIIIECTB, HaOIoeHne u OIKCaHUe
J€MOHCTPALIMOHHBIX OIBITOB MO IPEBPALICHUIO
OpPraHUYeCKUX  BELIECTB IpPU  HarpeBaHUHU
(mnaBneHwe, OOyIIMBaHWE W TOpPEHHE).
CocraBieHHe TOJHBIX W COKpAIICHHBIX
CTPYKTYPHBIX (DOPMYJl OpraHMYECKHX BEIIECTB

OTACJIbHBIX KJIACCOB, UCITIOJIB3Ys UX HAa3BaHUA 110

1,2
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CUCTEMAaTUYECKON u TPUBHAIILHOU
HOMEHKJIAType (ITWJIEH, alleTWIEH, INIMLEPHH,
denon, dopManpaerua, YKCyCHas KHCIOTA,
rmuiuH).  Pacuetsl  mpocrteiimield  opmynbl

OpPraHMYEeCKONl  MOJIEKYJIbI, UcxXons U3
AJIEMEHTHOTO0 cocTaBa (B %)
CamocrosiTesibHas padoTa 1,2,3
Pa3nen 4. YraeBonopoabt
Tema 4.1. Coaeprxanue yueOHOro MaTepuaa 1,2

VYr1eBo1opoasl U UX
HIPUPOJHBIE HCTOYHUKH

[IpenenbHble yraeBoAOPOAbI (ATKAHBI): COCTAB U
CTPOECHUE, TOMOJIOTUYECKUH psii. MeTaH U 3TaH:
COCTaB, CTpOeHHue, (huU3nuecKkue U XUMHUYECKUe
CBOHCTBa (peakuMH 3aMEIICHUS W TOPCHHS),
MOJIy4eHUE U IPUMEHEHHE.

HenpenenpHbie YTIEBOIOPOIBI (anmkeHsl,
aJIKaIMCHBI, AJIKUHBI).

AJTIKEHBI: COCTaB U CTPOCHHE, TOMOJIOTUYCCKUI
psaa. OTWIEH U TMPOIMUJICH: COCTaB, CTPOEHUE,
(bU3MYeCKe U XMMHUUYECKHE CBOMCTBA (peakiuu
TUIPUPOBAHUS, TAJIOTEHUPOBAHUS, THAPATAIIH,
OKHUCJICHHS U TOJMMEpHU3alliK) IMOJIyueHUue U
MIPUMECHCHHE.

Ankamuensl: Oyraguen-1,3 u MerunOyranueH-
1,3, XUMHYECKOE CTPOCHHE, CBONCTBA (peaKius
MOJIMMEPH3aIi), MPUMEHEHHE (Ui CHHTEe3a
MPUPOJHOTO M CHHTETHYECKOTO Kaydyka H
PE3HHBI).

AJIKUHBI: COCTaB U OCOOEHHOCTHU CTpPOCHHS,
TOMOJIOTUYECKUN  psii. ALETWIEH: COCTaB,
XUMHUYECKOe  CTpoeHue,  (Gu3nueckue Hu
XUMHUYECKHE CBOMCTBA (PEaKIIMU THIPUPOBAHMS,
TaJIOTEHUPOBAHUS,  THApATallid  TOPEHUs),
MOJIydeHHe W TNpUMEHEHUue  (MCTOYHHUK
BBICOKOTEMIIEPATYPHOTO MJIAMEHH JJIsi CBAPKU H
PE3KH METaJIOB)

ApomaTH4ecKue  YrJIeBOJIOpOAbl  (apeHshl).
benson wu  Tomyom:  coctaB, CTpOCHHE,
¢du3nUecKre U XMMHYECKHE CBOMCTBA (peakuuu
raJIOTEHUPOBAHUS Y HUTPOBAHUS), TTOJIYICHUE H
npuMeHeHne. TOKCHUYHOCTh apeHOB (BIHSHHE
OeH30J1a HA OpraHu3M uesnoBeka). [ eHeTnyeckas
CBSI3b MEXITY YTIJIEBOIOPOIaMH,
MPUHAJICKAITIMH K Pa3IUNYHBIM KJIaccaM.

[IpupoaHble  HCTOYHMKM  YIJIEBOJAOPOIOB.
[TpuponHblii Ta3 U MONMyTHBIE HEPTSHBIE Ta3bl.
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Hepts u e€ mnpoucxoxnaenue. CrocoOsl
nepepaboTku  He(TU: TEpPeroHka, KPEKUHT
(TepMHUueCKUll, KaTAIUTUYECKHUI), MHUPOJIU3.
IIponykTsl nepepadoTKu HedTH, ux
MIpUMEHEHNE B MPOMBIIITIEHHOCTH
u B ObiTy. KaMeHHBIN yroiab W MPOAYKTHI €T0
nepepadoTKu

IIpakTuyeckue 3aHATHS

CamocrosiTesbHas padoTa 1,2,3

Tema 4.2. Coaepsxanue yueOHOro MaTepuaa -
Ousuko-xumMudeckrue |[pakruyeckue 3aHATHS -
CBONCTBA Jlaboparopnast  pabora  Ne3  «CpoiicTBa
YIJI€BOIOPOOB YTJICBOIOPOIOBY.

TpuBnaibHas u MEXIyHapoaHast

HOMEHKJIATYpa, XUMHUYECKHE CBOWCTBA,

CIIOCOOBI MIOJTy9ICHUS YTIIEBOIOPOIOB.

[TomydeHnue »THlieHA U M3YyYEHUE €r0 CBOWCTB.

MonenupoBaHue MOJEKYl M XHMHYECKHUX

MpEeBpalIeHU  YTrIeBOJOPOAOB (HAa MpUMepe

dTaHa, OTWUJIEHa, aleTWieHa W Jp.) U

raJloreHONPON3BOAHBIX

CamocrosiTesbHas padoTa 1,2,3

Pa3nen 5. Kuciiopoaocoaep:kamme oprannyeckue coenHeHust

Tema 5.1.
Cnuptel. Denon

Conep:xkanue y4yeOHOro MmaTtepuasa

[IpenenbHbIe OAHOATOMHBIE CIIUPTHI (METAHOI U
ATAHOJI): CTPOCHHE, PU3HUECKUE U XUMUUYECKHE
CBOMCTBa (peakUuH C aKTUBHBIMU METaJUIaMH,
rajlor€HOBOJIOPOIAMH, TOPEHUE), NPUMEHEHHUE.
Bonopoanesie  cBsi3M  MEXIy ~— MOJIEKYJIaMU
CIIUPTOB. DuU3M0I0rnYeCcKOe JIEACTBUE
METaHoJa U 3TaHOJa Ha OPTaHU3M YEJIOBEKa.

MHoroaroMHbsle CHUPTHl  (ITUJIICHIIMKONIb H

TJIMICPUH): CTPOCHHE, buznveckue u
XUMUYECKHE CBOMCTBA (B3aMMOJICUCTBHE CO
[IETOYHBIMHU MeTajlaMH, KauyeCTBEHHAas

peakuuss  Ha  MHOTOaTOMHbBIE  CIUPTHI).
@U3NOIIOTMYECKOE JIEUCTBUE HA  OPraHUu3M
yenoBeka.  [IpumeHeHwe — riauuepuHa U
ATUJICHTJIUKOJISL.

@cnon. CTpoeHHE MOJEKYNbI, (hU3UYECKHEe U
XUMHUYECKHE CBOMCTBa ¢eHoma. TOKCHIHOCTH
¢dbeHoma, ero (GU3MONOTHMYECKOE JEHCTBHE Ha
opranusMm uenoseka. [Ipumenenue denomna.

IIpakTHYeckue 3aHATHSA
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CamocrosiTesibHast padoTa

1,2,3

Tema 5.2.
AIbIETUIBL.
KapOoHOBBIE KHUCITOTHI.
CnoxHbIe 3(UpbI

Conep:xanue yueOHOIro MaTepuasa

Anpaeruapl W KeToHbl  (popmanmbaerun,
areTanbJACTH/I, alleTOH): CTpoeHue, (pu3nyecKkue
U XMMHUYECKHE CBOICTBA (PEaKLUU OKUCICHUS U
BOCCTAQHOBJICHHs, KAuyeCTBEHHbIE  PEaKLUN),
MOJTyYEeHHE U TPUMEHEHHE.

OnHOOCHOBHBIE  MpeneNnbHble  KapOOHOBBIE
KHCIIOTHI (MypaBbHHasi M YKCYCHasi KHUCJIOTBI):
cTpoeHue, GU3NIECKrue U XMMUYECKHE CBOICTBA
(obmrme CBOMCTBA KHCJIOT, peaxius
sTepudUKaIMK), TOJYYCHHE W TPUMCHEHHE.
CreapuHoBass M OJICMHOBAas KHCIOTHl Kak
IPEJCTaBUTENIN BBICIIUX KAapOOHOBBIX KHCIOT.
Mpblna Kak cosid BBICIIMX KapOOHOBBIX KHCIIOT,
UX MOIOLIEE NEUCTBHE.

CrnoxHble 3UpHI Kak IIPOM3BOJIHBIC
KapOOHOBBIX KHCIOT. ['HMApONM3  CIOXKHBIX
s¢upoB. Kupsl. ['unponus xupos. [Ipumenenue
XKHpoB. bruonoruyeckas poib KUPOB.

IIpakTuyeckue 3aHATHS

CamocTrosiTesqibHasi padoTa

1,2,3

TeMma 5.3.
Yrnesoanl

Conep:xanue yueOHOro MaTepuasa

VYrneBojapl: cocTaB, Kiaccu(HUKAIMs YIrIIeBOIOB
(MoHO-, mu- W mnonucaxapunbl). ['moko3a —
MPOCTEUIINA ~ MOHOCAXapua:  OCOOCHHOCTH
CTpOCHHUS MOJIEKYJIbI, ¢busnueckue u
XUMHYECKHE CBOICTBa [JTIOKO3BI
(BzammoperictBue ¢ tuapokcunom wmeaum (1),
OKHUCJICHHE aMMHAYHbIM pacTBOPOM OKCHJIA
cepeopa (I), BoccraHoBiIeHWE, OpoKEHUE
TJIFOKO3BI), HAXO0XKJICHUE B pHUpoJIe,
MPUMEHEHHE TIIFOKO3bI, OMOJIOTHYECKasl poJib B
KHU3HEJCATEIbHOCTY  OpraHM3Ma  YeloBeKa.
®doTtocuHTe3. PPyKTO3a KAaK H30MEP TIIFOKO3BI.
Caxapoza — mpeACTaBUTENb JHUCAXapuoB,
THIPOJIU3 Caxapo3bl, HAXOXKJIEHUE B MPHUPOJAE U
MIPUMECHCHHE.

[Tonucaxapuapl: KpaxMan M IEJUII0NI03a Kak
npupoaHbie monuMmepsl. CTpoeHHe Kpaxmamna |
[EJUTIONO03bI,  (U3UYECKUE ¥  XUMHYECKHE
CBOMCTBa Kpaxmana (THIPOJU3, KaueCTBEHHAas
peaKIus C HOJIOM)

IpakTuyeckue 3aHATHS

CamocrosiTesibHast padoTa

1,2,3
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Tema 5.4.
DU3NKO-XUMHYECKHE
CBOMCTBA
KUCJIOPOAOCOIEPKALLUX
OpraHNYEeCKUX
COETUHEHUN

Conep:xanue yueOHOro MaTepuasa

IIpakTHYeckue 3aHATHSA

[Ipaktuyeckas pabora Ne8. «Homenknatypa

KHCJIOPOIOCOIePKAIIIIX OpTraHUYECKHUX
COCTUHEHUN.

TpuBnansHas n MEXIyHapO HAas
HOMEHKJIaTypa, XHUMUYECKHE CBOMCTBA,

CIOCOOBI TONMYYEHHsS CIUPTOB M (PEHOJIOB,
KapOOHOBBIX KHUCJIOT U 3(QHPOB, aJbAETHIOB H
KeToHOB. CocTaBlIeHHE CXeM peakuuid (B ToM
qyuciae 10 NPEUIOKEHHBIM  IETOYKaM
MIpeBpaIIicHui), XapaKTePU3YIOLTUX
XMMHUYECKHE CBOICTBAa KHCIOPOJOCOAEPKAIUX
OpraHNYeCKUX COCTUHEHUHN

[Ipaktuyeckas pabora Ne9. «Xumuueckue Hu
¢usnveckre CBOMCTBA KHCIOPOAOCOICPIKALIIX
OpPTaHUYECKUX COCTUHEHUS.

[IpoBenenue, HaOmIONEHWE W ONMCAHUE
J€MOHCTPALIMOHHBIX ONBITOB: TOPEHHUE CITUPTOB,
Ka4eCTBEHHBIC PEaKIMU OJHOATOMHBIX CITUPTOB
(oxucnenue osrtanonma okcugom wmeau  (11)),
MHOTOAQTOMHBIX ~ CIIUPTOB  (B3aMMOJICHCTBHE
rounepuda ¢ rugpokeuaom  mean (1)),
aJIbJICTU/I0B (oxucneHue aMMHUAYHBIM
pactBopoMm okcuaa cepedpa(l) u rugpoxcumaom
menu (Il), B3aumopeiicTBue Kpaxmaiia ¢ H0JI0OM),
M3yueHHE CBOMCTB PacTBOpPA YKCYCHOM KHCIOTHI

CamocTrosiTesbHasi padora

1,2,3

Pa3znen 6. A3oTconeprkamye opraHuyecKkue coeIuHeHus

Tema 6.1.
AMUHBI.
AMHHOKMCIIOTEI.
benku

Conep:xanue yueOHOro MaTepuasa

AMUHBIL: METUJIAMUH - IIPOCTEUILINI
[IPEACTABUTENb AMHMHOB: COCTaB, XMMHMUYECKOE
CTpoeHHE,  (U3MYECKHEe U  XHUMHYCCKUE
CBOMCTBA, HAXOXK/ICHNE B IPUPO/JIE.
AMMHOKHUCIIOTBI KaK am(oTepHbIe
opranuyeckue coequHeHns. @Ousmyeckne wu
XUMHYECKHE CBOWCTBa aMHHOKHCIOT (Ha
IpuMepe INIMLKHA). buosornueckoe 3HadeHHE
aMHUHOKHUCIIOT. [lenTupr.

benku xak mpupoassie noauMepsl. Ilepsuunas,
BTOpUYHAS M TpPETHYHAs CTPYKTypa OEIKOB.
XUMHYECKHUE CBOMCTBa OENKOB: THAPOJIN3,
JieHaTypalus, Ka4eCTBEHHbIE PEaKIIMK Ha OCJIKH

IpakTuyeckue 3aHATHS
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[Ipaktuyeckas pabora  NelO.  «CaoiicTBa
a30TOCOJIEpPKAILIUX OpraHUYECKHUX
COEAUHEHUIN».

Ou3NYeCKUe U XMMUYECKUE CBOMCTBA aMUHOB
(peakuu ¢ KUCIOTaMH W TOPEHHS) W
aMUHOKHCIIOT  (Ha  mpuMepe  TIIMIMHA).
Habnionenne u onucanue JAeMOHCTPAllMOHHBIX
OTIBITOB: JiIeHaTypalus OeIKOB MpU HarpeBaHUH,
I[BETHBIC PEAKIIUU OCITKOB

CamocrosiTesibHast padoTa

1,2,3

Pa3nen 7. BeicOKOMOJIEKY IS PHBIE COCAUHEHUSA

Tema 7.1.
IImacTmaccsl.
Kayuyku. Bonokna

Conep:kanue y4yeOHOro Mmarepuasa

IIpakTuyeckue 3aHATHS

[Tpaktuyeckas padota Nell. «Cunres, aHanus3 u
Kiaccuukanus BBICOKOMOJIEKYJISIPHBIX
COCIMHECHUI»

OcHoBHBIE TTOHSTHS XUMUH
BBICOKOMOJIEKYJISIPHBIX COEIUHEHHI: MOHOMED,
MOJIUMEP,  CTPYKTYpHOE  3BEHO,  CTEIEHb
MOJIMMEPU3alUH,  CPEelHSAS  MOJIEKYJIsIpHas
Macca. OcHoBHbIE METO/IbI CUHTE3a
BBICOKOMOJIEKYJISIPHBIX COCAMHEHUI -
MOJTUMEPHU3AIHS] U TIOJTMKOHICHCAITHSL.
OsnakomiieHHe ¢ oOpa3laMu TNPUPOIHBIX U
HCKYCCTBEHHBIX BOJIOKOH, I1acTMace,
Kay4yKOB: IJIACTMACCHI (monusTHIIEH,
MIOJIUTIPOTIUJICH, MOJINBUHUJIXJIOPUI,
MOJINCTUPOI); HATypajbHBIH U CHUHTETHYECKHE
Kaydyku (OyTaJMeHOBBINA, XJOPONPEHOBBIA H
M30TPEHOBBIN); BOJIOKHA (HaTypanbHBIC
(xJomok, mepcTb, MIENK), HCKYCCTBEHHBIE
(ameraTHOE BOJIOKHO, BUCKO03a), CUHTETHUYECKUE
(KarpoH U JIaBCaH)

CamocTrosiTesqibHasi padoTa

1,2,3

Paznen 8. Xumusi B ObITY M PON3BOJACTBEHHOM eITEJIbHOCTH YeJI0BeKa

Tema 8.1.
XuMHueckue
TEXHOJIOTUU

B TIOBCEIHEBHOM
U poeccuoHaNbHOM
JIeSITETLHOCTH YeJIOBEKa

Conep:xkanue y4yeOHOro Mmarepuasa

[IpaBuia dKoNOTHYECKH  IieJIeco0Opa3HOTO
MOBEJCHUS B OBITY M TPYAOBOH NEATEILHOCTH
B OCIIX COXpaHCHHA CBOCTO 3O0POBbA U
OKpY>Karolle MPUPOAHON Cpeapl, ONACHOCTH
BO3JIEHCTBUS HAa  JKUBBIE OpTraHU3MBI
OpPraHMYECKUX BEIIECTB OTAEIBHBIX KJIACCOB
(YyrieBoiopo/isl, CITUPTHI, (heHobI,
XJIOPOPraHUYECKHe MPOU3BOIHBIC, AJTbIETHIbI

U Jp.), MOKa3aTelb MPEIEIbHO JOMYCTUMOMN
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KOHIICHTPALIUU U €r0 UCTIONb30BAHHUE.
Ponp xuMuu B oOeCrieYeHUH SKOJIOTHYECKOH,
SHEPreTHYECKONH M MHIIEBOW O€30MacHOCTH,
Pa3BUTUU  MEIUIMHBI, CO3/IaHUM  HOBBIX
MaTepuaioB (B  3aBUCUMOCTH OT BHUJA
MpoeCCUOHANTBHOW  ACATEIHHOCTH), HOBBIX
UCTOYHUKOB  DHEpruu  (ambTEepHATHBHBIE
UCTOYHUKU HHepruu). lloHATHE O HaAyYHBIX
MeToAax TIO3HaHUsl BEIIECTB M XMMHYECKUX
peakuuii. [IpencraBnenus 00 oOMIMX HAYIHBIX
MPUHIUIIAX  MTPOMBIIUIEHHOTO  MOJYyYEHUS
BOXHEHIIMX  BemecTB  (HA  MpuUMepax
MPOM3BOJICTBA aMMHaKa, CEpPHOW KHCIIOTHI,
METaHoJIa).

XuMus U 3/0pOBbE 4YellOBeKa: IpaBuia
0€30MacHOTO HMCIOJB30BAaHUS JIEKAPCTBEHHBIX
mpenaparoB, OBITOBOM XUMUH B TIOBCETHEBHOM
AKUZHU

IIpakTHYeckue 3aHATHSA

[Ipaktnueckas pabora Nel2. «IIpumeHeHue
XUMHUYECKHUX BEIIECTB M TEXHOJOTUH C y4yeToM
Oynymiei mpodecCHOHATBHOUN NEeITETEHOCTH.
Pemrenne keiic-3amad 1Mo TeMaM: [HINEBEIE
MPOJYKTHI, OCHOBBI PAallMOHAILHOTO MUTAHMS,
Ba)KHeUIIHe CTPOUTCIIbHBIC n
KOHCTPYKIHMOHHBIC MaTcpurailbl,
CEJIbCKOXO03SUCTBEHHOE MPOU3BOJICTBO, KPACKH,
CTEKJIO, KepaMuKa, MaTepuabl TUTST
ANEKTPOHUKH, HAHOMAaTepHallbl, TEKCTHJIbHbIE
BOJIOKHA, UCTOYHUKU SHEPTUH, OPraHu4YeCKUe U
MUHEpaJbHbIE YIOOpEHHUs], JIEKApCTBEHHbIE H
KOCMETHYECKHE IMpernapaTsl, ObITOBasg XHUMHS,
MaTcpHraJibl u3 HNCKYCCTBCHHBIX n
CHUHTCTHUYCCKHNX BOJIOKOH.

3amura: [IpeacraBnenue pe3ynbTaToB peLICHUS
Keiic-3a1a4 B dbopme MUHU-I0KIIaaa
(momryckaeTcst MCIIONb30BaHUE TPaPUUECKUX H
MPE3EHTAIMOHHBIX MaTepUAIIOB)

CamocTrosiTesqibHasi padoTa

1,2,3

BCEI'O

72
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3. YCJOBUSI PEAJIM3BAIIMM TPOIPAMMBI  YUEBHOM
JAUCHUIIVIMHBI YII.09 XUMUA

3.1. MarepuanbHO-TEXHHUUECKOE 00eCTICUCHUE

JIist peanu3anuy MPOTpamMMbl TUCHUTIIMHBI JTOJDKHBI OBITH TIPEITYCMOTPEHBI
CICAYIOIINE CIEIHATIbHBIC MOMEIICHUS: YUeOHbIH KaOMHET XUMHMH W/WUIN Y4EOHOM
XUMHUYECKOH JTab0opaTopuu.

OddexkTuBHOCTH  TpemojaBaHus  OOIIE00pa30BaTEILHON  JAMCIMIUIAHBI
«XUMHS» 3aBUCUT OT HAJIMYUS COOTBETCTBYIOIIETO MAaTePUAbHO-TEXHUYECKOIO
OCHAIIIEHUS. ITO OOBSICHAETCS OCOOCHHOCTAMH JUCITUTIINHBI, B TIEPBYIO OYepeb, €€
HKCIIEPUMEHTAJILHBIM ~ XapakTepoM, IIUPOKUM  CHEKTPOM  NPUMEHEHHS W
MPaKTUYECKOM  3HAUYMMOCThIO.  Pexomenayemoe  MaTepuaibHO-TEXHUYECKOE
o0ecnieueHne KkaOWHeTa XUMUM M XMMHYECKOM 1a0opaTopuu  BKJIIOYAET:
CHEUAIN3UPOBAHHYIO0 MeOENb U CUCTEMbl XPAaHEHUs, TEXHUUECKHUE U DIIEKTPOHHBIE
cpenctBa  OOydeHHMs,  JIEMOHCTPAIIMOHHBIE  y4eOHO-HArJSAHBIE  MTOCOOWS,
JEMOHCTPALIMOHHOE O000pYyIOBaHUE W MPUOOPHI, JTAOOPATOPHO-TEXHOJIOTHUYECKOE
obopysoBaHue, JA0OPATOPHYIO XUMHYECKYIO TOCyay, Mojeiau (0ObeMHBIE U
IJIOCKUE), HAaTypaJbHble OOBEKThl  (KOJUICKIIMH, XHUMHYECKHE  PEaKTUBBHI),

o0opy1oBaHuE 1a0OPAHTCKOM.

Cneunaau3upoBaHHas Medeib M CHCTEeMbl XPAHEHUS

1 | Cron maGopaTopHBIiA 1EMOHCTPAIIMOHHBIN (C 3aITUTHBIM, XUMOCTOMKHUM U TEPMOCTOUKUM
MOKPBITUEM, PAKOBUHOM, IMOJIBOJIKOM U OTBECHUEM BOJbl, CAHTEXHUKOM, JIEKTPUUECKUMU
pO3eTKaMu, aBTOMaTaMH aBapUHHOTO OTKIIOYEHHS TOKA)

2 | Cron 1ab0paTOpPHBII 1EMOHCTPAIIMOHHBIN ¢ HAACTPOUKOM (C 3aIIUTHBIM, XUMOCTOUKUM U
TEPMOCTOMKUM MOKPBITHEM)

3 | Cton yueHuueckuii J1abOpaTOPHBIN, PEryIUpyeMblil IO BBICOTE (C 3aIIUTHBIM, XUMOCTOMKHM
U TEPMOCTOHWKHUM TIOKPBITHEM, PAKOBUHOMN, OOPTHUKOM IO HAPYKHOMY Kpato, MOIBOAKON 1
OTBEJICHUEM BOJIbI, U CAHTEXHHUKOMN )/CTON yUeHUUECKUH, pEryIUPyEeMBbIil 110 BHICOTE
(mpuobpeTaeTcs TOABKO MPH HATWYUH CIIEIUATBLHOTO JJAOOPATOPHOTO OCTPOBHOTO CTOJIA) (710
KOu4ecmeay o0yyanuuxcs)

S

Ctyn y4eHUUYECKUH (10 Koauuecmay 00yuarouuxcs)

ol

Orserymurens

6 | Jocka kmaccHas/PenbcoBasi cucteMa ¢ KJIACCHON M MHTEPAKTUBHOMN JOCKOM (ITporpaMMHOE
obecrnievueHne, IPOEKTOp, KPETUICHUsI B KOMIUIEKTE )/ HIHTEPAKTUBHOW MaHeIbio (MPOrpaMMHOE
obecreueHrne B KOMIUICKTE)

~

CTon ¢ simmKaMu JUIsl XpaHEHUs/TYMOOH (pabouee mecmo npenodasameisi)

8 | Kpecno oducnoe (pabouee mecmo npenooasamens)
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Jlocka npoOkoBasi/Jlocka MarHUTHO-MapKepHast

10 | Cuctema (yCTpOWCTBO) JJIsI 3aTEMHEHUS OKOH

11 | [lIkad BHITSKHOW MaHOPAaMHBIN

12 | lllxad nis xpaneHus ya9eOHBIX TOCOOMIA

13 | AnTeuka yHUBepcaiIbHas JIsl OKa3aHMs NEPBOM MEAMIIMHCKON MOMOIIHU

TexHnuyeckue cpeacraa

1 | MuorodyHKIIMOHAIBHOE YCTPONCTBO/IPUHTED

2 | IHTepakTUBHBINA IPOTrpaMMHO-ANIapaTHBIM KOMIUIEKC MOOMIIBHBIN MITM CTAllMOHAPHBIH
(mporpaMMHOE 0OecTieueHue, MPOEKTOP, KpeIyieHne B KOMIUIEKTe )/PenbcoBast cuctema ¢
KJIACCHOM M MHTEPAKTUBHOM JOCKOH (IIporpaMMHOe obecrieueHue, MpoeKTop, KPeIieHHE B
KOMIUJICKTE )/ HHTEPAKTUBHOM NaHENbI0 (IPOrpaMMHOE 00ECTICUCHHE B KOMIUJICKTE)

3 | IlepcoHasibHBINA KOMIBIOTED € TIepudepreii/HoyTOyK (JINLIEH3MOHHOE MTPOrPaMMHOE
obecrieuenne, 00pa3oBaTEIbHBIA KOHTEHT U CHCTEMA 3alllUTHl OT BPEIOHOCHOW MH(OpMaIuu,
nporpaMMHoe o0ecrieueHue i UGpoBoH J1abopaTopuH, ¢ BO3MOKHOCTBIO OHJIAIH-0Mpoca)

DJIeKTPOHHBbIE CPeICTBA 00y4YeHM sl

1 | DnexTponHslie cpenctBa o0yuenus/MaTepakTiBHbIe mocoous/OHnaiH-KypChl (no pazoenam
paboueil npoepammul)

JleMOHCTpalMOHHBIEe Y4eOHO-HATJISIAHbIE TOCOOH S

1 | CnoBapu, ClIpaBOYHUKH, SHIUKIONCIIHUS (10 XUMUYECKUM HAYKAM)

2 | KoMIUIEKT MOPTPETOB BETMKUX XUMHUKOB

3 | [locobust HArsIAHOM SKCTIO3UITHH

4 | Tlepnognueckas cucrema xumudeckux saemeHToB JI.M. Menneneena
CrnenuanusupoBaHHas Me0esIb M CHCTeMbl XpPaHEHHs VI XUMHYeCKOoil JadopaTopuu

1 | JlabopaTopHBIit OCTPOBHO# CTOJ (IBYXCTOPOHHHUH, C 3alTUTHBIM, XUMOCTOMKHUM U
TEPMOCTOMKUM MOKPBITHEM, HAJICTOJIbEM, C TIOJICBETKON U 3JICKTPUUYECKUMHU PO3ETKAMH,
MOIBOJIKOM M OTBEJICHUEM BOJIbI, U CAHTEXHUKOM )

2 | Ctyn 1abopaTopHBIi, PEryIUpYyEMBbIi IO BBICOTE

3 | Cron nabopaTopHbIi IEMOHCTPAIIMOHHBIH (C 3alIUTHBIM, XUMOCTOUKHM U TEPMOCTOUKHM
MOKPBITUEM, PAKOBUHOM, TTOJIBOAKON U OTBEIEHUEM BO/JIbl, CAHTEXHUKOMU, JNIEKTPUUYECKUMHU
pO3eTKaMH, aBTOMAaTaMH aBAPUMHOTO OTKJIIOUEHHSI TOKA)

4 | Cton nabopaToOpHBIN JEMOHCTPAIIMOHHBIN C HAJCTPONKOH (C 3aIIUTHBIM, XUMOCTOMKUM U
TEPMOCTOUKUM MOKPBITUEM)

5 | Crou ¢ smuKamMu 11 XpaHSHHs/ TyMOo

6 | Kpecio opucnoe

7 | Ormerymmrens

JleMOHCTpanmoOHHOE 000py10BaHNe U NPUOOPHI 1JIsi KaOHHeTa U 1adopaTopuu

1 | Becsl anekrponnsie ¢ USB-nepexoaankom

2 | CTONMK IOBEMHBII

3 | Hentpudyra nemoHcTpalonHas

4 | lltaTuB NEMOHCTPAITMOHHBIN

5 | Anmapar i IpoBeIeHUs] XMMUYECKUX peaKkLni

6 | Anmapar Kunmna

7 | DBouomerp

8 | 'openka yHuBepcabHas

9 | IMpubop mist WILTIOCTPAIIMN 3aBUCUMOCTH CKOPOCTH XUMHUYECKUX PEAKIIUN OT YCIOBHI
OKPYKarOIEH Cpeibl

10 | HaGop my1st a5ekTponn3a JeMOHCTPAIIMOHHBIN

11 | [IpuGop 115 ONBITOB MO XMMHUU C IIEKTPHUECKUM TOKOM (J1aOOpaTOPHBIN)

12 | ITpubGop a1 OKKMCIICHUS CIUPTA HAJ] MEJHBIM KaTaJIn3aTOPOM

13 | IlpuGop asnst moy4eHus TaJOuI0ATKAHOB JEMOHCTPAMOHHBIN
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14

[TpuGop 11st MOJTyYeHHsI pACTBOPUMBIX BELIIECTB B TBEPJIOM BHUJIE

15

YcraHoBka 7151 GUIBTPOBAHMS O] BAKYYMOM

16

[Tpubop 1y1st onpeneneHus cocTaBa BO3ayxa

17

["a30ananm3aTop KMCIOPOa M TOKCHYHBIX Ta30B C IMUGPOBOM MHIUKAIIMEH TTOKa3aTelIeh

18

[TpuGop 1t UITIOCTPAIIMH 3aKOHA COXPAHEHHUSI MACChl BEIIECTB

19

YcraHOBKa /IS IEPETOHKH BEIIECTB

20

bapomerp-aneponn

21

Habop a1 n3yueHust BOAOPOJIHOM SHEPreTUKU

pH-MeTpsI (Oononnumensnoe eapuamusnoe obopyoosanue)

JlabopaTopHo-TexHOJI0THYeCKOe 000py/A0BaHMeE 1JIsl KA0OMHeTa H JIa00paTOpun

[TpubGop a1 moaydeHus raJouI0IKaHOB U CIIOKHBIX 2(UPOB J1a00PATOPHBINA

Konbonarpesarensb

DNEeKTPOIIUTKA

bans komOuHMpOBaHHAas TabopaTopHas

Becsl u1s ChIITy4rX MaTepUaIoB

[TpubGop aJisa nmomydeHus razon

CrniuproBka JlabopaTopHast

MaruutHas Memanka

O O|NO U WIN|F-

Muxkpockomn 1uppoBoii ¢ pyKOBOJACTBOM IOJIB30BATENS M TOCOOUEM ISl YUAIIMXCS

[EEN
o

Habop anst 4ucTKy ONTHKH

[EEN
[EEN

Habop nocysl 1151 peakTHBOB

[EEN
N

Habop mocyibl u puHAAIEKHOCTEH sl pabOThI ¢ MAJIBIMU KOJIMYECTBAMH BEIIECTB

[EEN
w

Habop mpuHayies)xHOCTEH 11 MOHTa)Ka TPOCTEUIITUX MPUOOPOB 110 XMMHUHU

[EEN
SN

Habop nocyibl v puHAANIEKHOCTEH U3 mpomnmieHa (MUKPOJIabopaTopusi)

JlaboparopHasi XumMHuuecKasi Mocy/aa AJasi KaOuHeTa v JJadopaTopum

KoMruiekT k010 JeMOHCTpaIMOHHBIX

Habop npobok pe3nHOBBIX

Ilepexop CTEKIISTHHBIN

[TpoGupka Bropia

[TpoOupka nByXKOICHHAs

CoenHUTEND CTEKIITHHBIN

3akKuM BUHTOBOI

3axum Mopa

OO|N[O|OT|R(WIN|F-

[ImaHr CHINKOHOBBIM

[EEN
o

KoMruiekT cTexnstHHOM nmocyapl Ha nutidax 1eMOHCTPAIMOHHBIN

[N
[EEN

Jlo3upyroniee ycTpoicTBO (MEXaHUYECKOE)

[EEN
N

KommekT m3nenmii u3 kepamuku, Gapdopa u dasaca

[EEN
w

Kommuiekt snoxek hapopoBbix

[EEN
SN

Kommiekt MepHBIX K010 Majioro o0bema

[EEN
a1

KoMruiekT MepHBIX K0JIO

[EEN
(o]

Kommiext MCPHBIX NUJIMHAPOB IMJIACTUKOBBIX

[EEN
\‘

Kowmmext MCPHBIX TUJINHAPOB CTCKIITHHBIX

[EEN
[ee)

Kommnext BOPOHOK CTCKJIAHHBIX

[EEN
(o]

KoMiiekT nuneTox

N
o

KoMIUIEKT CTaKaHOB IJIACTHKOBBIX/CTEKIISHHBIX

N
[

KoMmiiexkT crakaHOB XUMHUYECKUX MCPHBIX

N
N

KoMmmeKkT cTakaHdYuKOB JJIs1 B3BEIIUBaAHUA

N
w

KOMIIIEKT CTYNOK C IeCTUKaMH

N
S

Habop mmareneii

N
a1

Habop nunIIeTOB
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26 | Habop yamexk [lerpu

27 | TpyOka cTeKkisiHHAs

28 | DKkcukaTop

29 | Yama kpucTaIn3aiOHHAS

30 | [umois! TUTENbHBIE

31 | Bropetka

32 | Tlpobupka

33 | banka moj peakTUBbI MOJUITUIICHOBAS

34 | banka moj peakTUBBI CTEKJISTHHAS U3 TEMHOTO CTEKJIa C MPUTEPTON MPOOKOI

35 | HabGop cKIISIHOK JUIsl pACTBOPOB PEaKTHBOB

36 | [Tasmouka crexJITHHAA

37 | ItatuB amst npoOUPOK

38 | KoMIiekT cpeficTB 1Sl HHIMBHTYaTbHOM 3aIIUTHI

39 | KommiekT TepMoMeTpoB

40 | CymwibHas aHenb JJIs TOCY/ b

41 | ®unbTpoBanbHas Oymara/GuiabTpbl OyMaXKHBIE (OONOIHUMENbHOE BAPUAMUBHOE
obopyodosanue)

Mopaenu (00beMHBbIE M IJIOCKHE), HATYPAJIbHbIE 00beKThI (KOJJIEKINH, XHMUYeCKHUe
PeaKTHBBI) AJIs1 KAa0MHeTa U JIA00paToOpun

Kommiekt mozeneil KpucTauInyecKuX pemeTok

Moiesib MOJIEKYJIBI OesKa

Habop a1 MoJienupoBaHyst CTPOCHUS HEOPTaHMUECKUX BEIIECTB

Habop 1151 MojenupoBaHusi CTPOEHUS OPTaHUYECKHUX BEIIECTB

Habop a1 MozienupoBaHust CTPOCHHS aTOMOB U MOJIEKYII

Habop 1151 MogenupoBaHust 3J1€KTPOHHOTO CTPOEHUSI aTOMOB

KoMmnekT kommexkuii

O N0 DWIN| -

KoMImekT XuMHYeCKIX PCAKTHUBOB

Oo0opynoBanue Ja00PAHTCKON KaOMHETa XUMHHU

Cron ¢ AumKamu Jyis XpaHEeHus/TyMOOi

Kpecno oducnoe

Cron 1abopaToOpHBI MOSUHBIN

CyH_II/IJ'II)Haﬂ MaHECJIb IJId IMOCYAbI

Ikad s XxpaHeHus: yaeOHBIX TOCOOUi

HIkad s XpaHeHUs] XUMHUECKUX PEaKTHBOB

[xad mist xpaneHus 1a60paTOPHON MOCYABI/TIPUOOPOB

Ikad BEITSKHON

OO |NO U WIN|F-

JlaGopaHTckuit cToN

[EEN
o

Cryn 1abopaTopHbI, pEryIUpyeMBblil 110 BHICOTE

[EEN
[EEN

DJIEKTPUUYECKUN aKBAIUCTUILISITOP

[EEN
N

Hlkad cymmapHbINH

[EEN
w

Pe3nHOBBIE IEPYATKHU

[EEN
IS

KomruiekT eprmeit 11 MbIThsl 1a00paTOPHOI MOCY/IbI

3.2. HudopmannoHHoe obecriedyeHrne 00yueHus

Jlns  peanuzaniid  TpOTpaMMbl  JUCHUIUIMHBI ~ OMONMOTEUHBIH  OHT
00pa3oBaTeNbHON OpraHW3alMK JIOHKEH HMETh I€YaTHBIC W/WIM DIICKTPOHHBIC
y4eOHUKH U pa3pabOTaHHbIE B KOMIUICKTE C HUMHU y4eOHbIE TOCOOus (TTpH HAIHYUN),
JOMYIIEHHBIE K HCIIONB30BAHUIO TIPH pealu3alid 00pa30BaTEIbHBIX MPOTPAMM
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cpemHero MpoQeCCHOHAIBHOTO O0pa30BaHUs, peaTM3yeMbIX Ha 0a3e OCHOBHOTO
o011ero oOpa3oBaHusI.

[Ipu peanu3anmuu TPOrpaMMbl JAWCHUIIIMHBI BO3MOXHO HCIIOJIb30BAHHE
DIIEKTPOHHBIX 00Pa30BATEIBHBIX PECYPCOB, MOMYIICHHBIX K HCIIOJB30BAHUIO TIPH
peanuzaiuu 00pa3oBaTEIbHBIX IPOrpaMM CPEIHEr0 OO0IIEro 00pa30BaHUSL.
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2024, — 291 c. — (IIpodeccuonanpHoe oOpazoanue). — ISBN 978-5-534-11719-6.
— TekcT : anmexkTpoHHbld // Ob6pazoBatenbHas iatdopma FOpait [caitt]. — URL:
https://urait.ru/bcode/562501

28


https://urait.ru/bcode/537876
https://urait.ru/bcode/561902
https://urait.ru/bcode/562501

4, KOHTPOJIb MU OHLEHKA PE3YJIBTATOB OCBOEHUA
JAUCHUIIJIMHBI YII. 09 XUMMUA

Kontpons wu

OLICHKA

pe3ynbTaToOB

OCBOCHUA

o0111e00pa3zoBaTeIbHOM

AUCHUIIIIMHBI PACKPBIBAIOTCA YCPC3 JUCHHUIINIMHAPHBIC PE3YyJIbTATbhl, HAIIPABJICHHLIC

Ha (opmupoBaHHe OOHMX M TPO(ECCHOHANBHBIX KOMIIETEHIMI IO pa3aenaMm Hu

TEMaM COJIep>KaHUs Y4eOHOTO MaTepuaia.

Oo0masi/npogeccuoHabHas

Tun omeHoYHBIX

Ype3BhIYAITHBIX CUTYAIUSIX

Pa3znen/Tema .
KOMIIeTEHIIUs MepOonpPUITHI
OK O01. BsiOupate cnoco6sl | Tema 1.1-1.7
peLeHus 3amau | Tema 2.1, 2.2
npodeCcCHOHATbHON Tema 3.1
JeATEeIbHOCTH MpPUMEHUTENbHO K | Tema 4.1
Pa3JINYHBIM KOHTEKCTAM Tema 5.1-5.4 TectupoBanue
Tema 6.1 YcTHBIT onpoc
Tema 7.1 Pemenue pacu€THbix 3ama4
Tewma 8.1 HaGmronenue 3a xoqom
OK 02. Hcnonw3oBats | Tema 1.2, 1.4,1.6, 1.7 BBITIOJTHCHUS MIPaKTUKO-
COBpEMEHHBIE CpencTBa Ioucka, | Tema 2.1, 2.2 OpPUEHTUPOBAHHBIX 3aJaHUN
aHanuza u  uHTepnperauuu | Tema 4.1, 4.2 [IpencraBnenue pe3yabTaToB
uHpopManuu, u | Tema 5.2-5.4 MIPAKTUYECKUX 51
uH(popMaloHHble TexHoJjoruu | Tema 6.1 J1a00paTOPHBIX pabor
s BBITIOJIHEHUS 3agad | Tema 7.1 [IpoBenenue XUMHUYECKOI'O
npodeCcCHOHATbHON Tema 8.1 AKCIEPUMEHTA
JIESATEIbHOCTH Brinonnenue
OK 04. Tema 1.7 KOHTPOJIbHBIX
9(1)(1)6KTI/IBHO Tema 2.1, 2.2 pa60T 110
B3aMMOJICHCTBOBAaTh U paboTaTh Tema 4.1, 4.2 pasziejiam AACIUTIINHBI
B KOJUICKTHUBE U KOMaHIE Tema 5.2-5.4 Ouenka CaMOCTOATCIIbHO
Tema 6.1 BBIITOTHEHHBIX 3aJJaHUH
Tema 7.1 3amura pemeHus Kehc-3anay
Tewma 8.1 (c y4EeTOM Oymymiei
OK 07. CopeiictBoBath | Tema 1.7 | npodeccronanbHOM
COXPaHEHHIO okpyxaromen | Tema 5.1 NEsITebHOCTH)
cpenpl, pecypcocOepexenuto, | Tema 8.1 Brinosinenue 3aJaHUM
MIPUMEHSTh 3HaHUS 00 MPOMEKYTOYHOM aTTECTALNKU
W3MEHEHUU KIUMaTa, MPUHIIHUITHI
OEpEKITUBOTO MIPOU3BOJICTBA,
3¢ (deKTUBHO  JEWCTBOBaThH B
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