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1. OBIIAA XAPAKTEPUCTHUKA l:[PHMEPHOI71 PABOYEN ITPOI' PAMMBI
OBIEOBPA3OBATEJIbHOU JUCHUITJIMHBI «XUMMWSA»

1.1. MecTO IMCHMILUIMHBI B CTPYKTYpe 00pa3oBaTeibHOM NMPOrpaMMbl
CI10

OO6meoOpazoBaTenbHas JUCHUIIMHA «XUMHSD SIBIIsIeTCS  00s3aTeIbHOU
4acThlo  0011e00pa30BaTEeIbHOIO IMKJIa O00pa3oBaTeIbHOM TMPOrpaMMbl B
cootBercTBUM ¢ PI'OC mno cnenuanbHOCTH CpelHero NpodecCHOHaTbLHOTO
obpazoBanus 49.02.01 @wusnueckas KyiabTypa, YTBEPKICHHOTO IPUKA30M
MunucrepctBa oOpazoBanust u Hayku P® ot 11 aBrycra 2014 roma Ne 976;
yueOHoro turana [TIOY «Kysbacckoe VYOPy»; mnporpamMmmbel MHOATOTOBKH
CIEUUAIIMCTOB CpeAHero 3BeHa 1o crenuanbHocT 49.02.01. ®dusmyeckas
kynbTypa I'TIOY Ky36acckoe YOP».

[IpuknagHoii Moaynb BKIIOYaeT ABa pasnena. Pasgen 8 «Xumwus B ObITY
U TPOU3BOJCTBEHHON JIEITEIHHOCTH 4YEJIOBEKa» pealm3yeTrcss MJid BceX
npodeccuit/cnenuaibHOCTe  METOJAOM — pEeIeHUs  KEWCOB, CBSI3aHHBIX €
HKOJIOTHYECKON  O€30MacHOCThI0O M OIEHKOM MOCHeACTBUN  OBITOBOM U
MPOU3BOJICTBEHHOM  JICSTENIBHOCTH, COOTBETCTBYIOIIEH OTpacisaM Oyayien
poecCUOHANILHOM IESITEIbBHOCTH 00YyJarOITUXCS.

Tematuka  pazgena 9  BappupyeTcsi 1O  00BEKTYy  Oyayuen
poeCcCUOHANIBHON JESTENBHOCTU CTYACHTOB — OMocdepa (KUBBIE OPraHU3MbI)
WM TexHocepa (TEXHOJIOTHYECKUE OOBEKTHI):

— JUISl YKPYTIHEHHBIX Tpynn crenuanbHocte/mpodeccuii 19.00.00, 31.00.00,
32.00.00, 33.00.00, 34.00.00, 36.00.00, 43.00.00 (xpome cCIEIHATLHOCTH
43.02.16)pekomenayercst Tematuka «lccnemoBaHne W XUMHUYECKHM aHaAIU3
00BEKTOB OHMoChepb»;

— 1 YKpYIDHEHHBIX Tpynn crneunanbHoctedl / mpodeccuit 18.00.00,
22.00.00(cienmansuoctan  22.02.01, 22.02.02, 22.02.07), 29.00.00(xpome
cienmanbHocT  29.02.09)pekomennyercss  TemMaruka — «McciegoBaHue  u
XUMHUYCCKUN aHalIn3 00BEKTOB TEXHOCHEPHI.

1.2. llequ u muIaHMpyeMble Pe3yJbTAThI 0CBOCHHS JUCHUILIUHbBI

1.2.1. lean v 3aaa4y JUCHUTIMHBI

Conepxanre mporpaMMbl 001Ie00pa30BaTeIbHON JUCIUIUIMHBL « XHUMUSDY
HaIIPaBJICHO HA IOCTUKEHUE CIEIYIOIINX LeJIei:

—  (QopMmupoBaHuE CHUCTEMbl XMMHUYECKMX 3HAHUN KaK BaKHeHIen
COCTaBJISIOIICH €CTECTBEHHO-HAYYHOM KAapTUHBI MUpA, B OCHOBE KOTOPOW JIexkKaT
KJIFOYEeBbIE TIOHATUS, (yHIAMEHTAJIbHbIC 3aKOHBI U TEOPUU XHUMHH, OCBOCHHUE
s3bIKa HAayKH, YCBOCHHWE U TIOHMMaHUE CYIIHOCTH JOCTYMHBIX O0O0O0OIIECHUIM
MHPOBO33PEHYECKOTO XapaKTepa, O3HAKOMJIEHHME C HCTOPUEW UX pa3BUTHUS U
CTAHOBJICHHSI;

—  (dopmupoBaHME ¥ PA3BUTHE TMPEJACTABICHUN O HAYYHBIX METOJaX
MO3HAHUS BEIIECTB M XUMHUYECKUX PEaKIUid, HEOOXOIUMBIX I TMPHOOPETCHUS
YMEHUM OPUEHTHPOBATHCS B MHUPE BEIIECTB M XUMHYECKUX SBJICHUN, UMEIOIINX
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MECTO
B [IPUPOJE, B IPAKTUYECKON U TOBCEIHEBHOM KU3HU;

—  pa3BUTHE YMEHUH U CHOCOOOB JEATEIBbHOCTH, CBA3aHHBIX C
HaOII0IEHUEM
U 00BSICHEHMEM XMMHUYECKOTO SKCIIEPUMEHTA, COOIIOACHUEM MTPpaBuil 6€301acHOro
oOpaIieHusi ¢ BEIecTBamMu.

3ajavyu IMCUUIJIMHBI:

1) cdopmupoBathb MOHUMaHUE 3aKOHOMEPHOCTEM IPOTEKAHUS
XUMHUYECKUX MPOLECCOB M ABJICHHN B OKPYKAIOIIEH Cpele, a TakKe UX CBS3b C
LIEJIOCTHOM HAyYHOW KapTUHOM MUpa U APYTUMH €CTECTBEHHBIMU HAyKaMH;

2) pa3BUTh YMEHHUS COCTaBISTH  (OPMYJIBI  HEOPTraHMYECKUX H
OpraHMYECKUX BEIIECTB, YPABHEHUSI XUMHUYECKUX PEaKlUid, OOBICHATh UX CMBICI,
MHTEPIIPETUPOBATH PE3YIbTAThl XUMUUYECKUX SKCIIEPUMEHTOB,

3) cdopmMupoBaTh HAaBBIKM TPOBEACHUS TMPOCTEHIINX XUMHUYCCKUX
HKCIIEPUMEHTAIbHBIX MCCIECIOBAHUNA C COOJIIOJIGHUEM TpaBWJI 0E€30MacHOro
oOpallleHus C BEeIIeCTBaMU U JJAOOPaTOPHBIM 000pYI0BaHUEM;

4) pa3BUTh YMEHHS HaxXOIUTh, aHAJIM3UPOBATH M  KCIOJIb30BATh
MH(DOpPMAIMI0O XHMHYECKOTO XapakTepa W3 pa3Iu4yHbIX HH()OPMALMOHHBIX
MCTOYHHUKOB, BKJIIOYasl y4eOHYIO JINTEPATypy, HAyUHbIE IMyOJIMKAMU U UHTEPHET-
pecypchl;

5) cdopmupoBaTh yMEHHUS  NPOTHO3UPOBATH  IMOCIEACTBUS  CBOCH
JEATCIBHOCTH M XHUMHUYECKUX TMPUPOIHBIX, OBITOBBIX M MPOU3BOICTBEHHBIX
IIPOLIECCOB, YUUTHIBAsA BO3MOKHBIE IKOJIOIMYECKUE U COLUATIbHBIE BO3ACHCTBUS;

6) cdopmupoBaTh MOHWMAHHWE 3HAYMUMOCTH JOCTHDKCHUH XUMHUYECKOU
HayKH
W TEXHOJIOTUH JIJI Pa3BUTHS COIIMAIBHON M MPOM3BOJICTBEHHON cep ¢ yMeHuEeM
MPUBOJUTH MPUMEPHI UX IPUMEHEHUS B PA3IMYHBIX CPepax KU3HU.

1.2.2. Iliianupyembie pe3yJibTaThbl OCBOCHUA
o01meo0pasoBaTeJbHOMAUCHUILIMHBI B c00oTBeTcTBUM ¢ ®PI'OC CIIO u Ha
ocHose PI'OC COO

Oco6oe 3HaueHue 001eo0pazoBaTenbHas AUCIUIUIMHA « XUMHSD UMEET MpU
dbopmupoBanuu u pazsutuu OK 1; OK 2; OK 4; OK 7 u IIK, npeacTaBieHHbIX
BakTyanu3npoBaHHbIXDI'OC CIIO o npodeccun/cnenuaibHOCTH.



Konx n HaumenoBanue popmupyembix
KOMIIeTeHIN I

HHaHpreMble pe3yJabTaThbl 0OCBOCHUA TUCIHUIIJIMHBI

Oomue

I[ncumumﬂapnme

OK 01. BeibupaTs crioco0Ob! pemieHus 3aaad
npogeccuoHaAIbLHON JeSITeNbHOCTH
MIPUMEHUTEIBHO K Pa3IMUHbIM KOHTEKCTaM

JIMYHOCTHBIE pe3yJbTaThl J0/IKHBI OTPAKATh
B JaCTHu:
TPYAOBOI0 BOCIIUTAHUSA:

TOTOBHOCTb K TPyAy, OCO3HAHHUC HCHHOCTHU
MacCTCpCTBa, pr,Z[OJ'II-O6I/Ie;

FOTOBHOCTb K AaKTHMBHOH JI€SITEILHOCTHU
TEXHOJOTHYECKOM 174 COIIMAJIbHOM
HaIpaBJICHHOCTH, CIIOCOOHOCTH
WHULIMUPOBATD, TJIAaHUPOBATH Hu
CaMOCTOSTENLHO BBIINOJIHATH TaKyIo
JESITENBLHOCTD;

HHTEpeC K pa3IMYHBIM chepam

npoeCCUOHATIbHON JeSTEIbHOCTH, YMEHHE
COBEpIIaTh OCO3HAaHHBIM BbHIOOP OymylIeH
npodeccud U peanu3oBbIBaTh COOCTBEHHBIE
JKHU3HCHHBIC IIJIaHBI,

TOTOBHOCTb M CIOCOOHOCTh K 0Opa3oBaHUIO
U caMOOOpa30BaHMIO Ha TMPOTSIKEHUU BCeH
JKHU3HU.

MeranpeamerHble  pe3yJbTaTbl  IO0JIKHBI
OTpaXKaTh:

OBiajgeHne yYHHBEPCAJIBHBIMM  Yy4eOHBIMHU
NMO3HABATEJIbHbIMU AefiCTBUAMM:

a) 0a30Bble JIOTHYECKHUE IeliCTBHS:

—  CaMOCTOSTENIBHO ¢dbopMynupoBaTh nu

aKTyaJlu3upoBaTh MpodiieMy, paccMaTpUBAaTh
€€ BCECTOPOHHE;
yCTaHABJIMBATh CYIIECTBEHHBII MPU3HAK WU

JAucuMnimHapHble pe3yabTaThbiu
0TpakKaATh:

IIP6 01. chopMHpPOBAHHOCTH TMPEICTABICHHUIA: O
XUMHYECKON COCTABIISIONIEH €CTeCTBEHHOHAYYHOU
KapTUHBI MUpPA, POJIM XUMUU B TMO3HAHUU SIBIICHUU
npUpoibl, B GOPMUPOBAHUU MBIILJIEHUS U KYJIbTYpPbI
JUYHOCTHU, €€ (PYHKIMOHAIBHOW TPaMOTHOCTH,
HEOOXOAMMOM JJIs pElICHUS MPaKTUYECKHUX 3a/1a4 U
9KOJIOTHYECKH  OOOCHOBAHHOTO  OTHOIICHHUSA K
CBOEMY 37I0POBBIO M MIPUPOIHOM CPEJIE;

IIP6 02. BragcHne CUCTEMOM XUMHYECKHUX 3HAHMH,
KOTOpasi BKJIIOYAET: OCHOBOIOJIATAIONINE TOHSTHS
(XMMUYECKUW  DJIEMEHT, aToOM,  OJJEKTPOHHAas
obojyiouka aToma, s-, p-, O-3JEKTpOHHBIC OpPOUTAIN
aTOMOB, HOH, MOJIEKYJIa, BAJICHTHOCTD,
3JIEKTPOOTPUIIATENIBHOCT,  CTENEHb  OKHCIICHUS,
XUMHUYECKass CBsI3b, MOJIb, MOJISIDHAs — Mmacca,
MOJISIPHBIN o0BeMm, YIJIEPOIHBIN CKEJIET,
(yHKIIMOHANBHAS TPYINa, paauKall, H30Mepus,
W30MEpbI, TOMOJIOTHYECKHUW P, TOMOJIOTH,
YIIE€BOJOPOABI, KHCIOPOA- U  a30TCOAEpIKalInue
COCAMHCHHS, OWOJIOTMYCCKH AaKTHBHBIC BEIIEeCTBa
(yrmeBompl, JKUpBI, O€NKH), MOHOMEp, TMOJIUMED,

JOJIZKHBI

CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJIIPHBIE
COECMHEHMS, KPUCTAJUIMYECKas pelleTKa, THIIbI
XUMHYECKHX peakuuit (OKHCITUTENBHO-
BOCCTAHOBUTENbHBIE, 3K30-M  DHJOTEPMHYECKHE,

peakIu MOHHOTO OOMEHa), PacTBOP, AICKTPOJIUTHI,
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OCHOBaHMS JIJIsi CpaBHEHMS, KJIAaCCH(PUKAIIHI
# 00001EeHNS;

— OMpeNeNsaTh eI JeATeIbHOCTH, 3a]aBaTh
rapamMeTpbl U KpUTEPUHU UX JIOCTHKCHUS;

— BBIABJIATH BaKOHOMepHOCTI/I )41 HpOTI/IBOpe‘-II/DI
B paCCManI/IBaeMBIX SIBJICHUAX,

— BHOCHUTb KOPPEKTHBBI B  JEATEIHHOCTD,
OLICHUBATb  COOTBETCTBUE  PE3yJbTAaTOB
neiIsam, OILICHUBATH pI/ICKI/I HOCJIGI[CTBI/Iﬁ
JEeITEIbHOCTH;

- paBBI/IBaTI) KpCaTI/IBHOG MBIIIJICHUC HpI/I
peHICHI/II/I JKN3HCHHBIX HpO6JI€M.

0) 0a3oBbIe HCCJIEN0BATEIbCKHE 1eHCTBHS:

— BJIaACTh HaBbIKaMH y‘IG6HO-
HCCIEN0BATEIBbCKON 51 IIPOEKTHOMN
NEATEIBHOCTH,  HaBBIKAMU  pa3pelleHUs
npobuem;

—  BBIABIIATH IPUYHMHHO-CIIEACTBEHHBIE CBS3H U
AKTYaJIM3UPOBATH 3aaaydy, BBIABUT'AaTh

TUIOTE3Y €€ PEIICHUs, HAXOAUTh apTyMEHTHI
JUISL  J10KAa3aTelIbCTBA CBOUX YTBEPKICHUH,
3a/1aBaTh IapaMeTpbl U KPUTEPUH PELICHHUS;
— QHAIM3MPOBATh  IIOJYYEHHBIE B  XOJ€
pelleHns 3aJauyd pe3yJabTaThl, KPUTHUYECKU

OLICHUBATh ux JIOCTOBEPHOCTb,
MPOTHO3UPOBATh W3MEHEHHE B  HOBBIX
YCIIOBHUSIX;

—  yMeTh MEePEHOCHUTh 3HAHUS B
MO3HABATEIHHYIO M TPAKTUUYECKYI0 O00JacTH
KU3ZHEIESITEIIbHOCTH;

— YMGTB I/IHTerI/IpOBaTI) 3HAHUA U3 paszlx
MpeAMETHBIX 00J1acTe;
— BBIABHUI'aTb HOBBIC nacu, Hpe,unaraTL

HEDJIEKTPOJIUTHI, DJIEKTPOJIUTHYECKAS TUCCOLUAIUS,
OKHUCITUTENb, BOCCTAaHOBUTEb, CKOPOCTh
XUMHYECKON peaklMH, XUMHUYECKOE PpaBHOBECHE),
TEOPUH M 3aKOHBI (TEOPUS] XUMHUYECKOTO CTPOCHUS
opranndeckux BemiectB A.M. BbytiepoBa, Teopus
3JIEKTPOJIMTUYECKON AUCCOLMALNH, NIEPUOTUYECKUN
3akoH J[.M. MenneneeBa, 3aKOH COXpaHEHUs
MaccChl), 3aKOHOMEPHOCTH, CHUMBOJHUYECKUMA SI3BIK
XUMHH, (PAKTOIOTUYECKHE CBEACHHUS O CBOMCTBAX,
COCTaBe, MOJIyYeHUU U 0O€3011aCHOM HMCHOJIb30BaHUU
BXHEHIINX HEOPraHUYEeCKHMX U OPraHHYECKUX
BEIIECTB B OBITY W MPAKTHUYECKOW MESITEIbHOCTH
YeloBeKa;

IIP6 03. chopMUPOBAHHOCTH YMEHHW BBISBIIATH
XapaKTepHbIe MPU3HAKU U B3aUMOCBSI3b M3YUEHHBIX
MOHSATUN, TPUMEHSITh COOTBETCTBYIOIIME TOHSATHUS
npu ONMHMCAaHUHN CTpOEHUS u CBOICTB
HEOPraHUYECKNX M OPTaHMYECKHX BEIIECTB M MX
MPEBPAICHU; BBISBIATh B3aUMOCBSI3b XUMHUYECKUX
3HAHUN C MOHATHSMU U NPEJCTABICHUSAMH IPYTUX
€CTECTBEHHOHAYYHBIX MPEIMETOB;

I1P6 04. chopMUPOBAaHHOCTH YMEHHUI HCIIOJIB30BaTh
HaUMEHOBaHUS XUMHUYECKUX COCTMHEHU I
MEXKIYHApOAHOTO  COI3a  TEOPETUYECKOW U
MPUKIATHON XWUMHUU W TPUBHAIBHBIE Ha3BaHUS
BaOKHEHIINUX BEIECTB (ITUJICH, alleTHJICH, TIUIEPUH,
(dbenon, popManbaerua, YKCycHas KUCJIOTa, TJIUIHH,
yrapHbIl ra3, YrJIEeKUCHbIA ra3, aMMHAaK, ralieHas
W3BECTh, HETAIlleHAss W3BECTh, IUTHEBAas cofa W
JIPYTHUX), COCTaBIATH (POPMYIJIBI HEOPTAaHHMUECKUX M
OPTraHWYECKUX BEIIECTB, YPAaBHCHHUS XUMHUUYECKHX
peakuuid, OOBSACHATHL WX CMBICT; MOATBEPKAAThH
XapaKTepHble XMMHUYECKHE CBOMCTBA  BEIIECTB
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OPUI'MHAJIbHBIC ITOAXOAbl U PCUHICHU A,

CTaBUTb HpO6JIGMBI " 3aaa4u, OOITyCKaromue
AJIBTCPHATUBHBIC PCIICHUA.

COOTBETCTBYIOIIMMH 3KCHEPUMEHTAMU U 3aIUCIMHU
YPaBHEHUN XUMUYECKUX PEAKIUH;

I1Po 0s. c(hopMUPOBAHHOCTH YMEHHI
YCTaHaBJIMBATh MIPUHAJIC)KHOCTh M3Y4YEHHBIX
HEOPraHWYECKUX M OpPraHMYECKUX BEIIECTB K
ONPEACIICHHBIM KJlacCaM M TpyHnaM COCIWHEHUH,
XapakTepu30BaTb MUX COCTaB M  BaKHEHIIMe
CBOICTBA; OINpPEIEIATh BUJBI XUMHUYECKUX CBS3EU
(xoBasileHTHas, HOHHaA, MeTaJuInuecKas,
BOJIOPOJIHAS), THUIBI KPUCTAUIMUYECKUX PEIIETOK
BEIIECTB; KJIaCCU(DUIIUPOBATH XUMHUUECKHUE PEAKIUH;
IP6 07. chopMUpOBAaHHOCTH YMEHUW MPOBOJIUTH
pacueTsl M0 XUMHUYECKUM (popmyrnaMm U ypaBHEHUSIM
XUMHUYECKUX peakiuit c HCMOJIb30BAHUEM
(hu3MUeCKUX BEIMYMH, XapaKTePU3YIOIINX BEIIECTBA
C KOJMYECTBEHHOW CTOPOHBI: MaccChl, OOBEMa
(HOpMalbHBIE ~ YCIIOBHSI)  Ta30B,  KOJIMYECTBA
BEIIECTBA; MCIOJIb30BaTh CUCTEMHBIE XHUMHUYECKHUE
3HAHUS JUIS TIPUHSATHS pEIICHUH B KOHKPETHBIX
YKU3HEHHBIX CUTYAILUSX, CBI3aHHBIX C BEUIECTBAMHU U
WX TPUMEHEHUEM.

OK 02. UHcnonwp3oBaTb COBPEMEHHBIE
cpeacTBa MIOUCKa, aHanm3a u
HMHTEpIpETALUU uHbopMaluu u
MH(pOPMAaILMOHHbIE TEXHOJIOTHH JUIst
BBITIOJIHEHHUS  3a7ad  TpodecCHOHaTbHOM
JeATeIbHOCTH

JIMYHOCTHBIE pe3yJbTaThl 10/IKHBI OTPAKATh
B 9aCTHu:
HECHHOCTHU HAYYHOI'0 MMO3HAHUSA:

c(hOpMUPOBAHHOCTH MHPOBO33pPEHHS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pPa3BUTHS HAYKH M OOIIECTBEHHOW MPAKTHKH,
OCHOBAaHHOIO  Ha  JHAJOre  KYJIbTYD,
CIOCOOCTBYIOLIETO OCO3HAHUIO CBOEr0 MecTa
B NOJIUKYJIbTYPHOM MHUDE;

COBEPIIIEHCTBOBAHNE S3BIKOBOM 3
YUTATENbCKOM KYJIBTYphl Kak CpeacTBa
BSaHMOI[ef/'ICTBPIH MCKOY JJIYOAbMHU )41

JducuumimHapHbie (MpeaAMeTHbIE) pe3yJbTAThbIU
AOJIKHBI OTPAXKATh:

IIPo 06. BJIAJCHUE OCHOBHBIMH METOdAMU
HAay4HOrO0 TIO3HAHUS BEIIECTB U XHUMHUYECKHUX
sBJIeHUN (HaOIIOJeHNe, U3MEpEeHue, HKCIEPUMEHT,
MOJIEIUPOBAHUE);

P66 07. chopMUpOBaHHOCTH YMEHUW MPOBOJUTH
pacdeTsl 10 XUMUYECKUM (popMyrnaM U ypaBHEHUSIM
XUMUYECKUX  peaKIuit v HCIIOJIb30BAHHUEM
(hU3MUECKUX BEIMYMH, XapaKTePU3YIOIINX BEIIECTBA
C KOJMYECTBEHHON CTOPOHBI: Macchl, oOBema
(HopManbpHBIE ~ YCNOBHSA)  ra3oB,  KOJMYECTBA
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IIO3HaHHWs MHPaA,

— OCO3HaHHE LIEHHOCTHU HAay4YHOU
JESITEIbBHOCTH, T'OTOBHOCTh OCYILECTBIATh
IIPOEKTHYIO U UCCIIEI0BATEIbCKYIO
NEeSTENIbHOCTh MHIMBUYaJIbHO U B TPYIIIIE.

MeranpeaMeTHble  Pe3yJbTAaThl  JOJIKHBI

OTpaXKaTh:

OBinajgeHne yYHHBEPCAJIBHBIMH  y4eOHBIMH

NMO3HABATEJLHBIMH eHiCTBUAMM:

B) pabora ¢ undgopmanmeii:

— BIIQJIETh HaBBIKAMU MOTyYeHHUS HH(DOpMaIH
u3 HUCTOYHUKOB pa3HbIX THUIIOB,
CaMOCTOSITEJIbHO ~ OCYIIECTBJIATH  IOMUCK,
aHaJIW3, CUCTEMATU3ALMIO U UHTEPIIPETALINIO
uHboOpMallMK pPa3IMYHbIX BHUJIOB MU (QOpM
MIpe/ICTaBICHMUS;

— €O03/1aBaTh TEKCThI B Pa3IMUYHBIX (popmaTax c
y4eTOM Ha3HaueHHsI UH(OPMAIMU U 1IeNIeBOH
ayJIUTOPUH, BBIOMpPAs ONTHUMAJIbHYIO (OpMy
MIPEJCTABICHNUS U BU3yalIH3alluu;

— OLEHUBaTh JOCTOBEPHOCTb, JIETMTUMHOCTb
nH(pOpMalUY, €€ COOTBETCTBUE MPABOBBIM U
MOPaJIbHO-ITUYECKUM HOPMaM;

— BJAJeTh HAaBbIKAMM  pACIO3HABaHUS WU
3amuThl  MHGOpManuy, HWHGOPMALMOHHON
0€30MaCHOCTH JTMYHOCTH.

BEIIECTBA; HCIIOJIb30BATh CHUCTEMHbIE XUMHUYECKUE
3HAHWUS JJIs TPUHATUS PEIICHUH B KOHKPETHBIX
KU3HEHHBIX CUTYaIUsX, CBSI3aHHBIX C BEIIECTBAMU U
WX IPUMEHEHHEM;

I1P6 08. chopMUpPOBAaHHOCTH YMEHUN TUTAHHPOBATH
u BBITIOJTHSTH XUMHUYCCKHMA AKCIEPUMEHT
(npeBpallleHUss  OPraHUYECKUX  BEIIECTB  IPHU
HarpeBaHuM, MOJIYYEHHE STHIIEHA U H3yYEHHUE €ro
CBOMCTB, Ka4yeCTBEHHbIC PEAKIUU Ha ajbJAETHJbI,
Kpaxmajl, YKCYCHYIO KHUCJIOTY; JAeHaTypauus OeIKoB
Opu HarpeBaHUM, I[BETHbIE peakuuu OEJKOB;
IPOBOAMUTH PEaKLUU MOHHOTO OOMEHa, OINpEAEsaTh
Cpely BOJHBIX PacTBOPOB, KaYECTBEHHBIE PEAKIIUU
Ha cyibdar-, kapOoHaT- W XJIOPUA-aHUOHBI, Ha
KaTHOH aMMOHHS; pellaTh SKCHEPUMEHTAIbHbBIE
3amaun no temam "Mertamnel" u "Hemeramibsl") B
COOTBETCTBUM C MPaBUJIAMH TEXHUKHU O€30MacHOCTH
py oOpallleHuu C BEHIeCTBAMU M JIaOOpaTOpPHBIM

o0opy0BaHuEM; MIPECTABIIATh pe3yabTATHI
XMMHUYECKOTO 3KClepuMeHTa B (¢GopMe 3arucu
yYpaBHEHUN COOTBETCTBYIOIIIMX  PEAKLUN u
(¢opMyIMpoBaTh  BBIBOJBI HAa  OCHOBE  3THUX
pe3yIbTATOB;

11Po 09. c(OPMHPOBAHHOCTh YMEHHUS
aHAJTM3UPOBATh XUMHYECKYIO UHPOPMAIIHIO,

MOJIy4aeMyl0 M3 pPa3HBIX HMCTOYHHUKOB (CPEICTB
MaccoBoi nHpopmaruu, cetb uTepHET M Npyrue).

OK 04. Db dexTnBHO B3aUMOIEHCTBOBATh 1
paboTaTh B KOJIJIEKTUBE 1 KOMaHIe

JIMYHOCTHDBIE pPe3yJbTaThl 10/I’KHBI 0TPAXKATDH
B YaCTHu:
IPaA’KAAHCKOI0 BOCIIMTAHUSA:

— TOTOBHOCTH BECTH COBMECTHYIO
NEeSATENIbHOCTh B HMHTEPECaX TIPa)JaaHCKOTO
00I11eCTBa;

JAucuumiinHapHbie (MpeAMeTHbIE) pPe3yJbTaThIH
HOJI’KHBI OTPAKATH:

IIP6 08. chopMHpOBaHHOCTH YMEHUN TUTAHHUPOBATH
u BBITOJIHATD XUMHUYECKUM JKCIIEPUMEHT
(mpeBpalieHuss ~ OpPraHMYECKMX  BEUIECTB  IPH
HarpeBaHuM, IOJIy4YCHHE JTWJIEHA U HU3y4YEHUE €ro
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— YMEHHE B3aUMOJEHCTBOBATh C COLMAIIbLHBIMU
WHCTUTYTaMU B COOTBETCTBUM €  HX
(GYHKIMSAMU ¥ HAa3HAYEHUEM.

MeranpeamMerHbie  pe3yJibTaThl

OTpaXKaTh:

Osuagenue YHHBepPCaJbHBIMHU

KOMMYHHUKATHBHBIMH 1efiCTBUAMM:

0) coBMecTHAas 1esITeJIbHOCTD.

— IIOHMMaTb ¥ MCIOJIb30BaThb IIPEUMYLIECTBA
KOMAaHTHOW ¥ MHIMBHyaTbHON paboThI;

JOISKHBI

— IIPUHUMATh eI COBMECTHOMU
JEeATEIbHOCTH, OpraHu30BbIBATH u
KOOPJIMHHUPOBATH JNEUCTBUSA 1o ee

JOCTUKEHHUIO: COCTaBJIATh IUIAH JACWCTBUM,
pacnpenenarb pojii C YYETOM MHEHUH
Y4aCTHUKOB o0cyX/1aTh pe3ynbTaThl
COBMECTHOM paboThI;

— KOOPJAMHUPOBATh M BBIMOIHATH pPabOTy B
YCIOBUSIX pEaJbHOrO, BUPTYAJIBHOTO U
KOMOMHHPOBAHHOTO B3aUMO/JICHCTBUS;

— OCYILLECTBIJISITh IO3UTUBHOE CTPATETMYECKOE
MOBEJEHUE B  PA3NMYHBIX  CHUTyalUsX,
MPOSABIIATE TBOPYECTBO M  BOOOpakeHHE,
OBITh UHUIIMATUBHBIM.

Osananenue YHHMBEPCAJIbHBIMH

PeryJisiTHBHBIMH J1€HCTBUSIMU:

I) IPUHATHE Ce0S U APYTUX JIOAei:

— TMPUHUMATh MOTHBBI M apryMEHTHl JPYTHX
moaein pu aHaJn3e pe3yJIbTaToOB
NeSITeNIbHOCTH;

— TMpU3HaBaTh CBOE MPaBO U IMPABO JIPYTHX
JII0JIEN Ha OIINOKMU;

— pa3BUBaTh CIIOCOOHOCTh IMOHMMATh MHUp C

CBOWCTB, KayeCTBEHHbIC pEAKIMM Ha aJlbJEeTU/bI,
Kpaxmajl, YKCYCHYIO KUCIIOTY; J€HaTyparus OeIKOB
IOpU HarpeBaHWM, LBETHbIE peakUuu OEJKOB;
MIPOBOJIUTH PEAKIMM MOHHOTO OOMEHA, OIpPENeNsATh
CpeAy BOJHBIX PACTBOPOB, KaueCTBEHHbIE pPEaKIUU
Ha cyibdar-, KapOOHAT- W XJIOPUA-aHHOHBI, Ha
KaTHOH aMMOHHS; pellaTh AKCIEPUMEHTaIbHbIE
3amaun no temam "Meramnel" u "Hemeramnsl") B
COOTBETCTBUM C IPABUJIAMHM TEXHUKU O€30MaCHOCTH
opu OOpalleHUH C BEIIECTBAMU U JIAOOPaTOPHBIM
00opyI0BaHUEM; IPECTABIAT pe3yibTaThl
XUMHYECKOIO JKCIEepUMEHTa B (opMe 3amucu

ypaBHEHUH COOTBETCTBYIOIIMX  pPEAKUU u
(dbopMyMpoBaTh  BBIBOJBI HA  OCHOBE  JTHX
pEe3yJIbTaTOB.




MO3UIHU APYTroro 4CJI0BCKaA.

OK 07. CopnelicTBOBaTb  COXpPaHEHUIO
OKpY>Karollen Cpelibl, pecypcocOepexeHuIo,
IIPUMEHSTH 3HaHUs 00 U3MEHEHUH KJIMMATa,
MPUHLMIIBL  OEpPEeXIMBOTO  MPOU3BOACTBA,
3¢ (HEeKTHBHO JIEHCTBOBATH B UPE3BBIUAHHBIX
CUTYaLMIX

JIMYHOCTHBIE pPe3yJIbTaThl J0JKHbI 0TPAKATH

B YaCTH:

JIKOJIOTHYECKOr0 BOCIIMTAHUSA:

— cOpMUPOBAHHOCTH 3KOJIOTUYECKOU
KYJbTYpbl, IOHUMAHHUE BJIUSIHUS COLIMAIIBHO-
SKOHOMHUYECKUX IPOLIECCOB HA COCTOSHUE
MPUPOTHOMN " COLMMAIILHON Cpelibl,
OCO3HaHUE IJ1I00aJIbHOTO Xapakrepa
9KOJIOTHUECKUX MPOOIIeM;

— IUIAHUPOBAHUE M OCYILIECTBJIEHUE JCHUCTBHIA
B OKpYKAIOLIEH Cpelle Ha OCHOBE 3HAHHUS
Leed yCTOMYMBOTO Pa3BUTHS YEJIOBEUECTBA;

— AaKTUBHOE HEIIpUATHE JICHCTBHH,
MPUHOCSIIMX BPEI OKPYKAOIIEN CPELE;

— YMEHHE MPOTHO3UPOBATH HEOIArOMPHUSATHBIC

9KOJIOTHUECKHE MIOCIIEACTBHUS
MpEeATTPUHUMAEMBIX NEWCTBUH,
MIPEIOTBPALLATD HX;
— pacmmpeHue OTbITa JIeSITEIIbHOCTH
9KOJIOTMYECKOHN HalpaBICHHOCTH.
MeranpeamerHbie  pe3yJbTaTbl  I0JIKHBI
OTpaXKaTh:
OBiajgeHne yYHHBEPCAJIBHBIMHM  y4eOHBIMHU

IIO3HABAaTCJIbHBIMU I[CﬁCTBP[SIMH:

B) padoTta ¢ nHpopManmeii:

— HCHOJb30BaTh CpPeiCcTBa MHPOPMAIIMOHHBIX U
KOMMYHHKAI[MOHHBIX TEXHOJIOTMH B PEIIEHUN

KOTHHUTHBHBIX, KOMMYHI/IKaTI/IBHI)IX 158
OpPraHU3allMOHHBIX 337a4 C COOJIIOJICHHEM
TpeboBaHMit 3PrOHOMHUKH, TEXHHUKHU
0e30I1acHOCTH, TUTHUCHEI,

pecypcocOepexeHms], MPaBOBbIX U ATHUYECKHUX

JAucunmimHapHbie (MpeAMeTHBbIE) Pe3yJbTATHIN
JTOJIZKHBI OTPAXKaTh:

IIP6 01. chopMHpPOBAHHOCTH MPEICTABICHUHA: O
XMMHYECKOM COCTaBJIAIOUIEH €CTeCTBEHHOHAYYHOMH
KapTUHBl MUpPA, POJIM XUMHH B MO3HAHUU SBJICHUM
PUPOJIBI, B (GOPMUPOBAHUH MBIIIJICHUS U KYJIbTYPHI
JUYHOCTHU, €€ (PYHKIMOHAIBHOW TPaMOTHOCTH,
HEOOXOAMMOM JJIs pEIICHUs] MPaKTUYECKHUX 3a/1a4 U
9KOJIOTHYECKHM  OOOCHOBAaHHOIO  OTHOIICHUS K
CBOEMY 3/I0POBBIO U IIPUPOTHOM Cpelie;

IIP6 10. chopMUPOBAHHOCTH YMEHUN COOJIIOJIATH
npaBuia 9KOIOTMYECKU 1eaecoo0pa3Horo
MOBEJCHUSI B OBITY W TPYIOBOM JIE€ATEILHOCTH B
LEJISIX COXPAHEHHUS CBOETO 3/I0OPOBBS M OKPYKAIOLIEH
MIPUPOTHOM Cpenbl; YYUTHIBATH OITACHOCTh
BO3JICHCTBHS HA KUBBIE OPTraHU3MBbl OMPEEICHHBIX
BEILIECTB, TTOHUMAsi CMBICI TOKa3aTeNsl MpeaeTbHOM
JIOMYCTUMOM KOHLIEHTPAIUU.
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HOPM, HOPM MH(OPMAMOHHON
0€30I1aCHOCTH.

IIK3.4
IIK 3.5

OdopMIIATE METOAMYECKHE Pa3padOTKU B BUJIC
OTYETOB, peepaToB, BHICTYILICHUH.
YdacTBOBaTh B HMCCIEJOBATCIbCKOW W
MIPOEKTHOMN JeSITebHOCTH B obnacTu
o0Opa3zoBaHus, PU3HMUECKON KYIbTYPHI H CIIOPTA

CdopMupoBaHHOCTH YMEHHI BJIaJICHUS
COBPEMEHHBIMH HH(DOPMAIIMOHHBIMHA TEXHOJOTHUSIMHU
B IPO(heCCUOHATILHOM I TEIbHOCTH
ChopMHUpOBaHHOCTE YMEHHH caMoOpeanu3alud U
Pa3BUTHUS UHIUBUAYAIBHOCTH B PO(HECCHOHATBEHON
JeSTEILHOCTH.
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2. CTPYKTYPA U COJAEPKAHUE OBIIIEOBPA30OBATEJILHOM

AN CHUITJIMHBI «XUMUSA»

2.1. O0beM QUCHUIIMHBI M BUAbI y4eOHO padoThI

Buj yueOHoi1 padoThI

0O0BeM B yacax

O0bem o0pa3oBaTeIbHOI NPOrpaMMbl THCHUIINHBI 72
Copaepxxanue yueOHOIro MaTepuasa 62
BT. 4.

TEOPETUYCCKHUE 3aHATHS 36
MPaKTUYECKHUE 3aHATUS 18
1abopaTOPHBIE 3aHATHS 4
KOHTPOJIbHBIE paOOTHI 3
IIpodeccuoHaILHOOPHEHTHPOBAHHOE COAepPKAHME (COAepKaAHMe 6
NPHUKJIATHOT0 MOYJISA)

BT. 4.

TEOPETHYECKHE 3aHITHUS 4
PAKTUYECKHUE 3aHSTUS 2
[IpomexyTouHas aTTecTalusA (SK3aMEH) 6
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2.2. TemaTnyeckui IjiaH u coaecpikaHue NUCHUIJIUHDBI

HaumenoBanue Conep:kanue y4eOHOro MaTepuasia (OCHOBHOE M MPO(ecCHOHAILHO OPUEHTHPOBaHHOE), | O0béM | Popmupyemble
pa3/iesioB M TeM JIa0opaTopHble M NPAKTHYECKHE 3aHATHS, IPUKJIATHOH MO1YJIb YacoB | KOMIETeHUHH
1 2 3 4
Cojaep:kaHue y4eOHOTro MaTepuasa 60
Pazjen 1. Teopernyeckue 0CHOBbI XUMHU 16
Tema 1.1. Coaeprxanue yueOHOro MaTepuaJa 2 OK 01
OcHOBHBIE XUMHMYECKHE | XUMUYECKHI  3JeMeHT. AToM. Slapo aToma, uW30TOmBL.  DJIEKTPOHHAs  00O0JIOYKa. 1
HNOHATHA M 3aKOHBI, | DHEPreTHYCCKUEe YPOBHH, MOJAYPOBHU. ATOMHBIC OpOUTAIH, S-, P-, d- AeMenThl. OCOOEHHOCTH
CTpOeHue aTOMOB | pacmpezeNieHus] AIEKTPOHOB MO OpOUTANIIM B aTOMaxX 3JEMEHTOB MEPBBIX YETHIPEX MEPHOIOB.
XMMHYECKHX DJIEMEHTOB | DJeKTpoHHAsl KOH(purypanus atroMmoB. OCHOBHBIE XUMHUYECKUE 3aKOHBI
IIpakTHyeckue 3aHATHA 1
IIpaktuyeckas pabora Nel. «OCHOBHBIE KOJIMYECTBEHHbIE 3aKOHbI B XMMHUHM U PacyeThl IO
YpaBHEHHSIM XUMHYECKHX PEAKIIUII».
OTHOcHTeNbHbIE aTOMHAs U MOJIEKYJsipHas Macchl. MossipHast Macca. KonuuecTBo BemiecTsa.
MaccoBas mons BemiecTBa. 3akoH ABoraapo. MomsipHbeiii 00beM ra3oB. OTHOCHTENIbHAS
IUIOTHOCTb ra30B. PacueTs! 0 ypaBHEHUSIM XUMUYECKUX PEAKIMi ¢ UCII0JIb30BAaHHEM MacCOBOM
JIOJIA BEIIECTBA, 00beMa (HOpMaJIbHBIC YCIIOBHSI) Ta30B, KOJUYECTBA BEIIECTBA
Tema 1.2. Coaepxkanue y4eOHOIro MaTepuaa 2 OK 01
[epronuueckuii 3akoH | IlpakTHYecKHe 3aHATHS 2 OK 02
u IMepuonnueckas | [Ipaktuyeckas padora Ne2. «/3ydeHrne NepHOIMUECKUX 3aKOHOMEPHOCTEH M MX B3aUMOCBSI3U IIK 3.4, 3.5
CcHUCTeMa  XMMHUYCCKHX | CO CTPOCHUEM aTOMOBY.
snementoB  JI.  W. | Tlepuoauueckasi cucrema xummudeckux snementoB J[.M. MenneneeBa. CBsi3b MEPHOIUUECKOTO
MenzeneeBa, ux CBs3b | 3akoHA U [IepHOANYECKOM CHCTEMBI XUMUYECKHX DIIEMEHTOB C COBPEMEHHOM TEOPUEH CTPOCHHUSI
C COBPEMEHHOM | aTOMOB. 3aKOHOMEPHOCTH HM3MEHEHHsS CBOMCTB XHMHYECKHX 3JEMEHTOB, 00pa3yeMbIX HMH
TeOpUen CTPOCHUS | TIPOCTHIX M CJIOXHBIX BEHIECTB IO TPyIaM M nepruonam lleproamueckoil cucTeMbl. 3HaYCHUE
aTOMOB MEPUOIMYECKOTO 3aKOHA M CHUCTeMbl XUMHUeckux sneMeHToB J[.M. MenneneeBa B pa3BUTUU

HayKHU.

YcTaHOBIEHUE CBA3U MEXAY CTPOCHMEM ATOMOB XMMHUYECKHMX JJIEMEHTOB U MEPUOLUYECKUM
W3MEHEHUEM CBOMCTB XHMHMYECKHUX OJJIEMEHTOB W MX COCIMHEHMII B COOTBETCTBHUU C
[IOJI0KEHUEM [Iepnonnueckoi CUCTEMBI. Pemenue [IPaKTUKO-OPUEHTUPOBAHHBIX
TEOPETHYECKUX 33JaHUIl Ha XapaKTepHU3allMI0 XUMHUYECKHUX NIEMEHTOB «Merammndeckue /
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HEMETAJJIMYECKUE CBOMCTBA XUMHUYECKMX DJIEMEHTOB B COOTBETCTBUU C HX DJJIEKTPOHHBIM
CTPOCHHEM M IIOJIOKEHUEM B IEPUOJAMYECKOM CHUCTEME XUMHYECKHX diaeMeHToB J[.M.
Meunneneesay

Tema 1.3.

Crpoenue BEIIIECTBA
U IPUPOAA XUMUYECKOU
cBs3u. MHoroob6paszue
BCIIECTB

Coaep:xaHue y4eOHOIro MaTepuaJia

Crpoenue BelecTBa. XUMHUUECKasi CBA3b. BUbI XUMHUYECKOH CBsA3M (KOBAJIEHTHAs HEMOJIIpHAs
U TIOJIApHAsi, MOHHAsI, MeTajuin4yeckas). MexaHu3mbl 00pa3oBaHMs KOBAJICHTHONW XUMHUYECKOU
cBsi3u  (OOMEHHBIM M JJOHOPHO-aKLUENTOpHBIH). BogopogHas  cBs3p.  BajleHTHOCTB.
DneKTpooTpuIaTeIbHOCTh. CTeneHb OKucIeHus. MIOHbI: KaTHOHBI M AHHOHBI

IlpakTH4yecKkue 3aHATHSA

[IpakTuueckas padora Ne3. «CtpoeHue BelecTBa U MpUPoia XMMUUECKOH CBSI3N».
JleMoHCTpauuss MOZeNeH KpUCTAIMYECKUX PELIETOK: MOHHOM (XJIOpHJ HATpus), aTOMHOU
(rpaduT M anmaz), MOJCKYIIPHON (YIIIEKUCIBIN Ta3, M0J), METAIUTMYEeCKON (HATpUi, MarHHi,
Menp). PerieHne npakTHuecKuX 3afaHUil Ha COCTABJICHHE 3JIEKTPOHHO-Tpaguueckux (opmyi
a5eMeHTOB 1—4 nepuojoB

OK 01

Tema 1.4.
Knaccudukanus,

u HOMEHKJIAaTypa
HCOPTaHNYCCKUX
BELIECTB

Coaep:xxanue y4eOHOIro MaTepHuaJia

Knaccudukanus HeopraHuyeckux BellecTB. HoMeHkiaTypa HEOpPraHMYeCKHX BeIEeCTB
(OKCcHIBI, TUAPOKCHUIBI, KHUCIOTHI, COJIM). BemiecrBa MONEKYNSpHOTO W HEMOJIEKYJISIPHOTO
CTpoeHus. ArperatHble COCTOSHUS BemecTBa. Kpucramimyeckue u amopHble BemiecTBa. 3aKoH
IIOCTOSIHCTBA COCTaBa BEIECTBA. THIBI KPUCTAUNIMYECKUX PELIETOK (aTOMHAs, MOJIEKYJISpHAs,
MOHHAsl, METaJJIn4YecKasi). 3aBUCUMOCTh CBOMCTBA BEHIECTB OT THIA KPUCTAIIINYECKON PEIIETKU

HpaKaneCKne 3AaHATHUSA

ITpakTryeckas padora Ne4. «HomeHKki1aTypa HEOPraHUYECKUX BEIIECTBY.

Pemenne mnpakTHdeckuX 3aJaHuil MO KiacCU(UKALUK, HOMEHKIAType U XMMHYECKUM
¢dbopMynaM HEOpPraHMYECKHX BEIIECTB PA3IMUYHBIX KIJIACCOB (yrapHbIil ras, yriaeKHCIbId Tas,
aMMHaK, raiieHas U3BecTb, HeralleHasi U3BeCTb, MUThEBAs COAa U JPYTUX): HA3BaHUS BEIIECTB
no mexayHapoaHoil (MIOITAK) wnu TpuBManbHOW HOMEHKIIAType M COCTaBleHHE (HOPMYJIbI
XUMHUYECKHUX BEIECTB, ONpeiesieHne MPUHAAISKHOCTH K Kiaccy. Ilowck umHpopmanuu mo
Ha3BaHUAM, UIECHTH(PHUKATOpaM, CTPYKTYPHBIM (hopMyiaM. AHAIN3 XUMHUECKOW MH(DOpMaIUH,
MOJIy4aeMO M3 pa3HbIX HMCTOYHUKOB (CpelcTB MaccoBOM uH(popmauuu, ceTb MHTepHeT u

JApyrue)

OK 01
OK 02

Tema 1.5.
Tunsr XUMHUUECKUX
peakuuii

Conep:kanue y4eOHOTo MaTepuaa

Xumuueckass peakius. Kiaccupukanuss XMMHUYECKHX pEakUMid B HEOPraHMYECKOW H
OpPraHMYECKOM XMMMH. 3aKOHBI COXPAHEHHs MAacChl BEIECTBA, COXPAHECHMs U IPEBPALLCHUS

OK 01
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SHEPTMM MpPU XHUMHUYECKHX  peakuusax. OKUCIUTENbHO-BOCCTAHOBUTENIBHBIE  PEaKLUU
(YpaBHEHHUSI OKHCIICHUS-BOCCTAHOBJICHHUS, CTENICHb OKUCJICHUS, OKHCIIUTENb U BOCCTAHOBUTEIIb,
OKHCJIUTEIIbHO-BOCCTAHOBUTENBHBIE PEAKLIMU B IIPUPOJAE, INPOU3BOACTBEHHBIX IIpOLECCAX U
KU3HEICSITEIIbHOCTH OPraHU3MOB)

Tema 1.6.
CKOpOCTh XMMHUYECKUX
peakuuii. XHUMHUYECKOE
paBHOBecCHE

Copep:kanue y4eOHOIro MaTepuaa

CKOpoCTh peakiuy, €€ 3aBUCUMOCTh OT Pa3IUYHBIX (PAKTOPOB: MPUPOABI PEAruPYyIOIIUX
BEILIECTB, KOHIEHTPALMK PEArupyroIIMX BEUIECTB, TEMIIEpAaTypbl U IUIOIIAJNA PEAKIIMOHHOU
MOBEPXHOCTHU. TeruioBbie 3P(EKTH XUMHUSCKAX PEAKIUI: IK30- H JHIOTCPMUICCKHIEC PECAKIIHH.
OOpatumble peakuuu. XHUMHUYECKOe paBHOBecue. DakTOpbl, BIMSIOUIME HA COCTOSHUE
XUMHUYECKOTO pPaBHOBECHUS (KOHIICHTpPALUSI PEareHTOB WM IPOJIYKTOB PEAKIUH, JaBJICHUE,
temneparypa). [Ipunnun Jle Hlatense

HpaKanecmle 3aHATHUSA

[IpakTuueckass pabora NoS. «BnusHMEe paznU4HBIX (HAKTOPOB HA CKOPOCTh XUMHUYECKOU
peaKIm.

Pemenne mnpakTUKO-OPHEHTUPOBAHHBIX 3aJaHUl Ha aHanu3 (AKTOpOB, BIHUAIOIIMX Ha
M3MEHEHNE CKOPOCTH XUMHUYECKON PeaKIuu. 3aBUCUMOCTh CKOPOCTH XHMMHYECKOW peaKIMu OT
MPUCYTCTBUSL KaTaau3aTopa Ha MPUMEpPE pa3IOkKEHUs NEPOKCHAA BOAOPOAA C IMOMOIIbIO
JTUOKCUJIAa MapraHila M KaTajas3epl. PeleHne MNpakTHKO-OPUEHTUPOBAHHBIX 3aJlaHU Ha
npuMmenenue npunnuna Jle-lllarense nas HaxokKIeHUS HaMpaBICHHUS CMEIIECHUS PaBHOBECHUS
XUMUYECKON PEaKIMy 1 aHAIN3 (DAKTOPOB, BIUSIONIMX HA CMEIIEHUE XUMHUYECKOTO PABHOBECHS

OK 01
OK 02
IIK 3.4, 3.5

Tema 1.7.

PactBopsl, Teopus
ANEKTPOIUTUIECKOU
JACCOLHAIIN 51
HOHHBIN 00MeH

Coaep:xaHue yueOHOro MaTepuaJia

PactBopbl. Buabl pacTBOpOB 1O COACPKAHWIO PACTBOPEHHOTO BemIeCTBAa. PacTBOPUMOCTD.
[TonsTHe o mucmepcHBIX cucTeMax. VICTUHHBIE W KOJUIOMAHBIE PAacTBOpHI. MaccoBas mois
BemectBa B pactBope. llomatrme o BomopoaHoM —mokaszarene (pH)  pacrtBopa.
DnekTponuTuueckas aucconuanus. CumbHble U ciaOble SIEKTPOIUTHI, HEIIEKTPOIUTHI.
Peakiun nouHoro ooMeHa

N

JlaboparopHble 3aHATUA

JIaboparopnas pabota Nel «I[IpuroroBieHue pacTBOpOB».

[IpuroroBnenne pacTBOpPOB 3aJaHHOM MacCOBOM JI0JIEN PACTBOPEHHOI'O BEIECTBA, IIPOBEICHUE
peakiuii HMOHHOTO OOMEHa, ONpeAesieHHe Cpeabl pPAacTBOPOB BEIIECTB C IOMOIIBIO
YHHUBEpPCAJIbHOTO WHIUKaTOpa (KHUClas, HeUTpasibHas, IIeJo4yHas). 3aJaHus Ha COCTaBJICHHE
HMOHHBIX peakuui. Pemenne npakTUKO-OPUEHTUPOBAHHBIX PACYECTHBIX 3aJaHUN Ha pacTBOPBHI,
UCIOJIb3yeMble B OBITOBOM U MPOU3BOJCTBEHHON AEATENbHOCTH YEJI0BEKa

OK 01
OK 02
OK 04
OK 07
IIK 3.4, 3.5
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‘ KontpoJabHnas padora 1 CtpoeHue BemecTBa 1 XUMHUYECKHE peakiuu (1mo pasaeny 1)

Pa3nea 2. Heopranuyeckasi Xumust

10

Tema 2.1.
DOU3NKO-XUMHYECKIE
CBOMCTBa
HEOPraHUYeCKUX
BEIIIECTB

Copep:kanue y4eOHOIro MaTepuaa

(e}

Meramnbl. [lonoxkenne wmetaioB B Ilepuonuueckoi cucteMe XUMHUYECKHUX JJIEMEHTOB.
OCOOEHHOCTH CTPOEHHUS DSJICKTPOHHBIX 000JI0YEeK aTOMOB MeTauioB. OOmue du3nvecKkue
cBoiicTBa MeTa/uioB. CIUIaBbl METAUIOB. DJIEKTPOXUMHUYECKUU PsAJ HANPSHKEHUH METaIoB.
XHWMHYECKUE CBOMCTBA BAXHEHIITUX METAJIOB (HATPUM, Kaaui, KalIbI[UH, MAarHUMA, aTFOMUHHM,
LIUHK, XpOM, JKeJe30, Meab) U uX coenuHeHui. OOmme crocoObl MOJYYEHHS METAJUIOB.
IIpumeHeHne MeTaIoB B ObITY M TEXHUKE

Hemeramnsl. [lonoxenne HemeraiuioB B lleproandeckoi CUCTEME XMMUYECKUX 3JIEMEHTOB
JI.1. MenneneeBa u OCOOCHHOCTH CTpOCHHUs aTroMoB. Du3nMyeckue CBONCTBA HEMETAIUIOB.
AJtoTponis HEMETaJIOB (Ha pUMepe KUCIIOpoaa, cepul, pochopa u yriepoaa). XuMudeckue
CBOHCTBAa WM NPUMEHEHHE BAXHEHINMX HEMETALIOB (TaJIOT€HOB, CEphl, a3oTa, Qocdopa,
yriepojia M KpPEeMHMs) M HUX COCAMHEHUN (OKCHUIOB, KHCIOPOJCOACPKAIIMX KHUCIOT,
BOJIOPOAHBIX COCTMHECHHMH ). [[puMeHeHre BAKHEUIITNX HEMETAIUIOB U UX COSTUHEHUIN

XUMUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HCOPTaHNYCCKUX BCHICCTB (OKCI/IJIOB, TUAPOKCHUIOB,
KHUCJIOT, cojiell u I[p) I'enetnueckas CBS3b HCOPraHNYCCKUX BCIICCTB, NMPUHAMJICKAIIUX K
Pa3IMYHBIM KJIaCCaM. 3aKOHOMepHOCTI/I B M3MCHEHHUU CBOMCTB IMPOCTBIX BCHICCTB, BOOOPOJHBIX
COGHHHGHHﬁ, BBICHINX OKCHUIOB U THAPOKCHUIOB

HpaKanecmle 3AaHATHUSA

[IpakTuueckas padota Ne6. «DU3UKO-XUMUYECKHE CBOMCTBA HEOPTaHUUECKUX BEIIECTBY.
CocraBiieHHEe ypaBHEHUN XHMHUYECKHUX PEaKUUH C YydacTHEM TMPOCTBIX M CIOXKHBIX
HEOPraHWYECKNX BEHIECTB: METAUIOB M HEMETAUIOB; OKCHUJOB METAJJIOB, HEMETAIUIOB H
aM(OTEPHBIX AJIEMEHTOB; HEOPTaHMYECKUX KHUCIOT, OCHOBAaHUN U aM(pOTEPHBIX T'MJIPOKCHUIOB;
HEOPraHWYECKHUX COJIEH, XapaKTEPU3YIOIIUX UX CBOMCTBA.

Pacuérsl Macchl BenecTBa Wi 00bEMa ra30B MO U3BECTHOMY KOJIMYECTBY BEILIECTBA, Macce WK
00BEMY OJHOTO M3 YYAaCTBYIOIIUX B PEaKIMM BEIIECTB, pacuéThl Macchl (00bEMa, KOIMYECTBA
BEIIECTBA) MPOAYKTOB PEAaKIMH, €CIIM OJHO M3 BEILECTB UMEET NpHuMecH. Pemenne npakTuko-
OpUEHTHPOBAHHBIX 3aJaHUM Ha CBOICTBa, COCTaB, MOJY4YeHHE U O€30MacHOE HMCIOJIb30BaHUE
BaXHEHUIIMX HEOPTraHWYECKHUX BEIIECTB B OBITY M MPO(eCCHOHANBHOM JesITETbHOCTH YEJIOBEKA

OK 01

OK 02

OK 04
IIK 3.4, 3.5

Tema 2.2.
Nnentudukarus
HEOPTaHHYECKUX

Conep:kanue y4eOHOTro MaTepuaa

JlabopaTopHble 3aHATHS

JlabopaTtopHas pabota Ne2 «MneHTudukaiys HeOpraHnIYEeCKUX BEIIESCTBY.

OK 01
OK 02
OK 04
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BEILIECTB

Pemenue sxcriepuMeHTaNbHBIX 33]a4 0 XMMUUYECKUM CBOWCTBAM METAJUIOB U HEMETAJIIOB, 1O
pacrno3HaBaHUIO U TIOJIYYEHHUIO COEJUHEHUI METaJZIOB M HEMETaJIoB (B3aMMOJEHCTBHE
THIPOKCH/IA aJIFOMUHHUS C PACTBOPAMHU KUCIIOT U 1enoyeit,). UnenTudukanus HeopraHn4eckux
BEIIECTB C HCIOJB30BaHUEM HX (U3UKO-XMMHUYECKHUX CBOMCTB, XapaKTEPHBIX KAa4eCTBEHHBIX
peakuuii. KauecTBeHHbIE peakiuu Ha cylb(dar-, kKapOOHAT- U XJIOPUI-AaHUOHBI, Ha KaTHOHBI
METaJUIOB U KATUOH aMMOHHUSI

KoutpoJsbHas padora 2 CBoHCTBa HEOPraHUYECKUX BEIIeCTB (110 pazaeiy 2)

Pa3nes 3. TeopeTruyeckue 0CHOBbI OPraHN4eCKOM XUMHH

SN

Tema 3.1.
Knaccudukanus,
CTPOCHHUE 5
HOMCHKJIATypa
OpraHUYECKUX BEIIECTB

Coaep:xanue y4eOHOIro MaTepHuaJia

[Ipenmer opraHMYeCKON XMMHH: €€ BOSHUKHOBEHHUE, PA3BUTHUE U 3HAYCHUE B MOJYYEHUN HOBBIX
BEILIECTB M MaTepuasioB. Teopust CTpoeHUs OpraHudeckux coenvHenuit A.M. Bytneposa, eé
OCHOBHBIC TOJOXKeHUsl. CTpyKTypHBIE (OPMYIJIBI OpPraHMYECKHX BemlecTB. | omoorus,
n3oMepus. XUMHYECKasi CBA3b B OPraHUYECKUX COCMHEHUSAX: KPATHBIE CBSI3U, G- U T-CBSI3HU.
[IpeacraBnenne o kiaccuPpukaMu OPraHUYECKHX BellecTB. HomeHkiaTypa OpraHuuecKkux
COCMHEHUI (cucTeMaTHYecKas) W TpHUBHAIbHbIE HA3BAaHUS BaXHEHIIMX TMpeJCcTaBUTENEH
KJIACCOB OPraHMYECKUX BEIIECTB

N |

IIpakTHYecKHe 3aHATHA

[IpakTuueckas padbora Ne7. «HomeHKi1aTypa OpraHMuecKrx BEIIECTBY.

O3HakomiieHHEe C OO0pa3llaMd OpraHMYEeCKMX BELIeCTB M MaTepuajaMM Ha HUX OCHOBE,
MOJIETUPOBAHUE  MOJIEKYJ ~ OpPraHMYeCKHMX  BEIIeCTB, HAOMIOJeHWE U  OINHCaHue
JEMOHCTPALIMOHHBIX OMNBITOB IO TPEBPAIECHUIO OPraHWYECKUX BEIIECTB IPU HArpeBaHUU
(nnaBnenue, o0yrnuBanue U ropexue). CocraBiieHUE MOMHBIX U COKPAIEHHBIX CTPYKTYPHBIX
¢dbopMy1 OpPraHMYEeCKMX BELIECTB OTAENbHBIX KIACCOB, HCHOJB3yd UX Ha3BaHMUS IO
CUCTEMAaTUYECKOM W TPUBUAIBHON HOMEHKJIAType (PTWUJIEH, aleTWIEH, TIJIUIEepuH, (eHom,
dbopmanpaerua, ykCycHas KHCIOTa, TIUIMH). PacueTsl mpocteifmeil ¢popmyssl opraHuyeckon
MOJICKYJIBI, ICXOIS1 U3 DJIEMEHTHOTO cocTara (B %)

OK 01

Pasnen 4. YrieBonopoabt

10

Tema 4.1.
YraeBogopoapl W HX
MPUPOJHBIE MCTOYHUKHU

Coaep:xaHue yueOHOI0o MaTepuaJia

[IpenenbHble yriaeBoIOpoAbl (ajlkaHbl): COCTaB U CTPOEHUE, TOMOJOTHYECKUM psan. MeraH u
9TaH: COCTaB, CTPOEHHE, (U3UYECKHE U XUMHUYECKHE CBOWCTBA (pEakUWH 3aMelleHus Hu
TOpPEHMs), OJIyYE€HUE U IPUMEHEHHE.

HenpenenbHble yrieBoaopoabl (aIKEHBbl, alKaJAUEHbI, aJKUHBI).
AJIKEHBI: COCTaB M CTPOCHHE, TOMOJIOTUYECKUH psAl. DTHIEH U NPOMWIEH: COCTaB, CTPOCHHE,

OK 01

OK 02

OK 04
IIK 3.4, 3.5
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¢dbusznueckue ¥ XUMHUYECKHE CBOIiCTBa (peakiuu TUAPUPOBAHHUA, TaJOreHUPOBAHUS,
TUApATalUU, OKUCICHUS U TTOJIMMEPU3aIuH) MOJyYeHUE U IPUMEHECHHE.

Ankanuensl: Oyraaguen-1,3 u MetunOyraaueH-1,3, XUMHUYECKOE CTPOCHHE, CBOMCTBA (peakius
MOJIMMEPU3AIINU), TPUMEHEHUE (UIsi CHUHTE3a NPUPOAHOTO M CHUHTETUYECKOTO Kaydyka M
PE3HHBI).

ATNKHHBI: COCTaB W OCOOEHHOCTH CTPOCHHS, TOMOJOTHYECKHH psia. AIICTUIICH: COCTaB,
XUMHUYECKOE CTpoeHHe, (U3MYECKHEe U XUMHUYECKHE CBOMCTBAa (peaklUuu TUAPUPOBAHUSA,
TaJIOTCHUPOBAHUS, TUIpATAllMM TOPEHHs), TMOJIyYeHHE ¢  NPUMEHEHHE (UCTOYHHK
BBICOKOTEMIIEPATYPHOTO TJIAMEHU JIJIsl CBAPKHU M PE3KH METAJJIOB)

ApomaTtrueckue yrieBoJopoasl (apeHsl). benzon u tomyomn: cocras, cTpoeHue, (hU3NUECKUe U 2

XMMUYECKHE CBOICTBA (PeaKLUU IaJOreHUPOBAaHUS M HUTPOBAHUS), TOJIyYCHUE U IPUMEHEHHE.

Tokcu4yHOCTH apeHoB (BiHsiHHE OEH30JIa Ha OPraHM3M YeloBeKa). ['eHeTndeckas CBsI3b MEXKIY

YIJI€BOIOPOAAMH, IPUHAUICKAIIUMHI K Pa3IMYHbIM KJIacCaM.

[TpupoaHbIe UCTOUHUKH yTiIeBOAOpoAoB. [Ipupoanslii ra3 u monytHbie HedTsIHBIE Ta3bl. HedTh

u e€¢ mpoucxoxaeHue. CrocoObl nepepadOTKH HEPTU: NEeperoHkKa, KPEeKUHI (TepMHUYECKUil,

KaTtaauTuueckui), mnuponus. IIpogykrel mepepaboTku HepTH, HUX NpPUMEHEHHE B

IIPOMBIIITIEHHOCTH

1 B ObITy. KaMeHHBIH yronb U MPOJYKTHI €ro nepepaboTKu
Tema 4.2. Coaepxanue yueOHOro MaTepuaa 2 OK 02
DU3NKO-XUMUYECKHE JlaGopaTopHble 3aHATHS 2 OK 04
CBOWCTBA JIaGoparophas paboTta Ne3 «CBoiCTBa yriaeBogOPOIOBY.
YHJICBOIOPOI0B TpuBuanpHas U MEXJyHApOJHAs HOMEHKJIATypa, XUMHUYECKUE CBOMCTBA, CIIOCOOBI MOTyYEHHUS

yriaeBogoponos. IlonyyeHue sTuieHa U U3ydeHUE €ro CBOMCTB. MonenupoBaHue MOJIEKYI U

XUMHUYECKHUX MPEBpAIIeHUN yrieBoJOpOa0oB (Ha MpUMepe dTaHa, dTUJIEHA, alleTHIIeHa U JIp.) U

raJIOT€HONPON3BOAHBIX
Paznen S. Kucaopomoconepxamme opraHnyecKkue coeIuHeHus 14
Tema 5.1. Coaepxanue yueOHOro MaTepuaJa 2 OK 01
Cruprtel. @eHon [IpenensHble OJHOATOMHBIE CHHMPTHI (METAaHONI W 3TaHON): CTPOCHHE, (HU3UUECKUEe H 2 OK 07

XUMHUYECKHE CBOMCTBA (peaKIMH ¢ aKTUBHBIMH METaJlJlaMH, TaJIoT€HOBOJIOPOJaMH, TOPEHHE),
IIpUMEHEHHE. BOIOPOIHBIE CBA3U MEXKIY MOJIEKYJIaMHU COUPTOB. PU3NOIOrMYECKOE ACHUCTBUE
METaHOJIa ¥ 3TaHOJIa HA OPTAaHU3M YEJIOBEKa.

MHOroaToMHBIE CIUPTHI (ITHIICHTIIMKOIb U TIUIEPUH): CTPOCHUE, PU3NICCKUE U XUMHUECKUE
CBOMCTBa (B3aMMOJEMCTBHE €O IIEJOYHBIMH METa/llaMH, KAuyeCTBEHHas peakius Ha
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MHOT0aTOMHbBIE CITUPTHI). DU3HOIOrHYECKOe ACHCTBHE HAa OPraHM3M uelioBeka. [IpuMeHeHue
TJIIMICprUHA U STUJICHIJIMKOJIA.

®enos. CTpoeHHe MOJCKYINbI, (U3MYECKUE W XMMHYECKUe CBOicTBa (heHOma. TOKCHYHOCTH
¢denona, ero Gpu3noIOrHIECKOE ACHCTBHE HA OpraHu3M denoBeka. [Ipumenenne denoa

Tema 5.2.
AJnbIeruasl.
KapOGoHOBBIE KHCIIOTHI.
Crnoxuble 3¢upbl

Copep:kanue y4eOHOIro MaTepuaa

o

Anpaerunpl ¥ KeTOHBI ((OpManbAeTHA, aleTaabJCTH, aleToH): CTpOoeHUe, (U3NYECKUE U
XUMUYECKHE CBOMCTBA (PEAKIMM OKHCICHUS W BOCCTAHOBJIICHUS, KAUYE€CTBCHHBIC PEAKIIUH),
MOJTyYeHUE U IPUMEHEHUE.

OAHOOCHOBHBIE TIpenebHble KapOOHOBBIE KHUCIOTHI (MypaBbHHash W YKCYCHas KHCIIOTBI):
CTpocHHE, (U3HYECKHE M XHMHYECKHE CBOWCTBA (0OOMME CBOWCTBA KHCIIOT, DPEAKIIHS
sTepudukanyu), moiaydeHue u mnpuMeHeHue. (CTeapuHOBas U OJEMHOBas KHUCIOTHI Kak
MIPEJICTABUTENIH BBICIIMX KapOOHOBBIX KHCIOT. MBUTa KaK COJU BBICIINX KapOOHOBBIX KHUCIIOT,
HX MOIOIIEee JEHCTBHE.

CrnoxxHbie 3(pHuphI KaK MPOU3BOIHBIC KAPOOHOBBIX KUCIIOT. [ MAPOIN3 CIIOKHBIX 3(hUpOB. JKUPHL.
I'uaponus sxupoB. [Ipumenenue xupo. buosorunueckas posib )KHPOB

I

OK 01
OK 02
OK 04

Tema 5.3.
YrneBoabl

ConepxaHue y4eGHOro MaTepuaJjia

o

VYraeBoasl: cocTaB, KiIAacCU(pUKAIMs YIrIIeBOJOB (MOHO-, TU- U IMoJucaxapuibl). [roko3a —
MPOCTEHIINI MOHOCAXapHJl: OCOOEHHOCTH CTPOEHHUS MOJEKYJbl, (pU3NYECKHe U XMUMHUYECKHE
CBOWCTBa IIIIOKO3bI (B3aumojneicTBue ¢ ruapokcugoM menu (II), oxucieHue amMMHauyHbBIM
pactBopoM okcuaa cepedpa (I), BoccraHoBieHue, OpOXKEHHE TIIOKO3bl), HAXOXKJICHHUE B
IpUpoJie, MPUMEHEHHE TJIIOKO3bl, OMOJIOTMYECKas pPOJIb B KU3HEIESATENBHOCTH OpraHu3Ma
yenoBeka. orocuntes. pykTo3a KaK U30MEP TITFOKO3bI.

Caxapo3a — mpeAcTaBUTENb AHUCAXapUIOB, TMAPOIU3 CaXapo3bl, HAXOXIECHUE B IPUPOIE U
MIPUMEHEHHUE.

[Tonmucaxapuapl: KpaxMall U LEJUII0I03a KaK NMPUpPOJHbIe moauMmepsl. CTpoeHHe Kpaxmaia |
LEJUTIONO3bl, (U3MYECKHMe W XHUMHYECKHE CBOWCTBAa Kpaxmana (THApPOJIN3, KadyeCTBEHHas
peaxkuus ¢ HoJ0M)

OK 01
OK 02
OK 04

Tema 5.4.
POU3NKO-XUMHUYECKHE
CBOMCTBA
KHCJIOPOJIOCOIepKAIINX
OpraHNUYeCKHUX
COCIMHECHMH

Copep:kanue y4eOHOro Mmarepuaja

o

IIpakTHYecKHe 3aHATHA

[Mpaktnueckass pabora Ne8. «HomeHkiIaTypa KHCIOPOJOCOJEPKAIINX  OPTraHUYECKHX
COEIMHEHUI.

TpuBuanpHas ¥ MeXAyHApOJHAsT HOMEHKIIATYpa, XMMUYECKHE CBOMCTBA, CIIOCOOBI MOTYUYECHHUS
CUpTOB U (DEHOJIOB, KAPOOHOBBIX KHUCIOT U A(UPOB, albACTUIOB U KeTOHOB. CocTaBiieHHE

SN

OK 01
OK 02
OK 04

19




CXEM peaklUii (B TOM YKCIIE MO MPEeI0KEHHBIM [IENOYKaM MpEeBpalleHni), XapaKTepU3yIOIIUX
XUMHUYECKHUE CBOMCTBA KUCIOPOAOCOACPIKAIIUX OPTaHMUECKUX COSMHEHUN

[IpakTrueckas pabora Ne9. «Xumuueckue U (U3MYECKHUE CBOMCTBA KHCIOPOIOCOIEPIKAIIUX
OpPraHUYECKUX COCIUHEHUS.

[IpoBenenue, HaOmIOAEHWE U OMUCAaHUE JIEMOHCTPAIIMOHHBIX OIBITOB: TOPEHHE CIHUPTOB,
KayeCTBEHHBIC PEAKIMU OJIHOATOMHBIX CHHPTOB (OKHciacHHe 3TaHona okcuaom meau (1)),
MHOT'0aTOMHBIX CITUPTOB (B3auMOeHCTBUE riuiiepuHa ¢ ruapokcunom meau (1)), anmpaerunon
(oxucneHne aMMHUauHBIM pacTBopoM okcuaa cepeopa(l) u  ruapoxcumom wmemm  (I1),
B3aMMOJICIICTBIE KpaxMaJia C HOJIOM), H3yUYeHHE CBOMCTB pPacTBOpa YKCYCHOM KHCIIOThI

Pasjen 6. A3oTcoaep:kamye opranHudeckue coeIMHeHus 4
Tema 6.1. Coaep:xanue y4eOHOro MaTepHuaJia 4 OK 01
AMUHBL. AMMHBI: METUJIAMUH — IPOCTEHIINI MPEICTABUTEIb AMUHOB: COCTaB, XUMHYECKOE CTPOCHMUE, 2 OK 02
AMUHOKHUCIIOTHI. (hU3UYECKHEe U XMMHUYECKUE CBOMCTBA, HAXOXKJCHUE B IPUPOJIC. OK 04
benku AMUHOKHCIOTHl Kak amM(pOTepHbIe OpraHWYecKHe coequHeHus. Duznyeckne W XUMHUYECKHE

CBOWCTBAa aMUHOKHCIOT (Ha NpuMepe IJMLIMHA). buonornueckoe 3HaYeHHE aMMHOKHUCIIOT.

[TenTuae!.

benku kak npuposansle noaumepsl. [lepBuuHas, BTOpUYHAs M TPETUYHAs CTPYKTypa OEJIKOB.

XUMHYEeCKHe CBOMCTBA OEJIKOB: TMIPOJIN3, ACHATypallus, KAYECTBEHHbIE peaklluy Ha OeKu

IIpakTHyeckne 3aHATHSA 2

[IpakTuueckas padora Nel(. «CBoiicTBa a30TOCOAEpKAIINUX OPTrAHUYECKUX COETUHEHUI.

dusnueckue M XHMHUYECKHE CBOWCTBA aMHHOB (peaklLUMU C KHUCIOTaMM M TOpEHHs) U

aMUHOKHCIIOT (Ha mpumepe riaunuHa). Habnronenue u onucanve A€MOHCTPALMOHHBIX OIBITOB!

JieHaTypanus OeJIKOB PU HarpeBaHHUM, IIBETHbIE PeaKlIUU OEJIKOB
Paspnen 7. BeICOKOMOJIEKY IS PHbIE COCAUHEHUSA 2
Tema 7.1. Conep:kaHue y4eOHOIro MaTepuaJa 2 OK 01
[lnacTMaccsl. TpakTHYecKue 3aHATHSI 2 OK 02
Kayuyxu. Bonokna [IpakTnueckass pabora Nell. «CunHTe3, aHamu3 M KiIacCUUKALNS BbICOKOMOJIEKYISIPHBIX OK 04

COETMHEHHI IIK 3.4, 3.5

OCHOBHbIE TOHSTHS XHUMHH BBICOKOMOJIEKYJISIPHBIX COEAMHEHHUI: MOHOMEp, TOJIHMEp,
CTPYKTYpHOE 3BEHO, CTENEHb IOJIMMEpPU3allUU, CPEAHsSI MOJEKylsipHass macca. OCHOBHBIE
METO/Ibl CHHTE3a BHICOKOMOJIEKYJISIPHBIX COETMHEHUHN — MOJIMMEPHU3aIUs U MOJIUKOHICHCAIIHSL.

O3nakomiieHre ¢ 00pa3laMu MPUPOIHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, Kay4YyKOB:
I1acTMacChl (MOJIMATHIICH, TOJUIPONIIECH, MOJUBUHIWIXJIOPH]I, TOJUCTHPOIT); HATYPAJIbHBIA U
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CHHTETHYECKHE Kaydykd (OyTaJueHOBBIH, XJIOPONPEHOBBI UM H3ONPEHOBBIN); BOJOKHA
(HaTypanbHbIE (XJIONOK, IIEPCTh, WIENK), HMCKYCCTBEHHBIE (ALETaTHOE BOJOKHO, BMCKO3a),
CUHTETHYECKUE (KAIPOH | JIABCAH)

KonrpoabHasi pagora 3 CTpykTypa 1 CBOMCTBAa OpraHUYECKUX BelecTB (1o pasnenam 3-7)

IIpodeccrnonabHO OPHEHTHPOBAHHOE COlepKkaHMe (COePKAHNE MPUKJIATHOTO MOTYJIs)

Pa3zgen 8. Xumus B ObIT

H l'lpOI/I3B0}ICTBeHHOI71 JACATCJIBbHOCTH Y€JI0BCKA

Tema 8.1.

XHUMHYECKHE
TEXHOJIOTHH

B TTOBCETHEBHOM
u  1podecCHOHAIBHON
JIESITEIILHOCTH YEJIOBEKa

Copep:kanue y4eOHOIro MaTepuaa

XuMmust ¥ ku3Hb. [IpaBuia SKOJIOTHYECKH IE1eco00pa3HOro MOBEJACHUS B OBITY M TPYIOBOU
NESATEIbHOCTH B LEJIAX COXPAaHEHMsI CBOErO 3J0POBbS M OKPYXKAlOLEH MPUPOJHOM Cpeibl,
ONACHOCTh BO3JICHCTBUSI HA KUBBIE OPraHW3Mbl OPTAHMYECKHX BELIECTB OTACIIBHBIX KJIACCOB
(yrneBomopobl, CHUPTHL, (DEHONBI, XJIOPOPraHUYECKHE MPOU3BOJHBIC, ANBACTHABI U JIp.),
[OKa3aTellb NPEAEIIbHO TOMYCTUMOW KOHIEHTPALIMU U €r0 UCIOJIb30BaHHUE.

Ponp xuMuu B oOecredyeHHWH SKOJOTHYECKOW, HIHEPreTHMUecKOil W MUIIeBOW 0e30MmacHOCTH,
pPa3BUTUU  MEAMIIMHBI, CO3JaHUM HOBBIX MarepuajioB (B 3aBUCUMOCTH OT BHJA
npodeccuoHaNbHOM 1eATEeHbHOCTH ), HOBBIX UCTOYHUKOB YHEPTHH (TbTEpHATHBHBIC HCTOYHUKU
sHeprun). [loHATHE O HAyYHBIX METOJIaX IIO3HAHMS BEIIECTB M XUMHUYECKUX PEaKIIMM.
[IpencraBienuss 06 OOMUX HAYYHBIX MPUHIUNAX MPOMBINIICHHOTO TMOTYYEHHS BasKHEHIIMX
BEIECTB (Ha MpUMeEpax MPOU3BOJICTBA aMMUAKA, CEPHON KHCIIOThI, METAHOJIA).

XuMHUsT W 30pOBbE UEIOBEKa: IMpaBWia O€30MacCHOTO HCIIOJIBb30BAHUS JIEKApPCTBEHHBIX
MpenaparoB, OBITOBOM XMMUU B MTOBCETHEBHON KU3HU

AOOO|O®

IIpakTHYecKHe 3aHATHA

[Ipaktuueckas pabora Nel2. «l[IpuMeHeHHE XUMHUYECKHUX BEIIECTB M TEXHOJOTUH C YYETOM
Oymyuieit npodeccuoHANbHON ASSITENEHOCTI.

Pemenue keiic-3amad Mo TemaMm: THUIIEBbIE MPOIAYKTHI, OCHOBBI PAllMOHATBLHOTO THUTAHUSA,
BAKHEWILIME CTPOUTENIbHBIE W KOHCTPYKLIMOHHBIE MAaTepHallbl, CEIbCKOXO035HCTBEHHOE
MPOU3BOJACTBO, KPACKH, CTEKJIO, KEpaMUKa, MaTepUaibl ISl 3JIEKTPOHUKH, HAHOMATEpPUAIbI,
TEKCTUJIbHBIC BOJIOKHA, WCTOYHUKU DSHEPTryUU, OpPraHUYeCKHe W MUHEpaIbHBbIC YIOOpEeHHS,
JIEKAPCTBEHHBIC U KOCMETUYECKUE MPETapaThl, OBITOBAS XUMHUSI, MATEPUAITBI U3 HCKYCCTBEHHBIX
Y CUHTETUYECKHUX BOJIOKOH.

3ammra: [lpencraBieHue pe3ynbTaTOB peEIICHHUs] Keic-3a1ad B (oOpMe MUHHU-TOKIIaaa
(momyckaercs MCIONb30BaHUE TpadUIECKIX U MPE3CHTAIMOHHBIX MaTEPHAJIOB)

OK 01
OK 02
OK 04
OK 07
IIK 3.4, 3.5

IIpoMe:kyTouHasi aTTecTalus Mo AucuunInHe (nuddepeHunpoBaHHbIN 3a4eT)

Bcero

72
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3. VCJIOBMS PEAJIM3ALIAN ITPOTPAMMBI OBIIIEOBPA3OBATEJILHOM
TACIATITAHBI

3.1. TpeGoBaHUs K MUHMMAJIBHOMY MATEPUAJIbHO-TEXHUYECKOMY 00ecie4eHH 0

Jljis peanuzaivy IporpamMMbl AUCIHUILTAHBL JOJDKHBI OBITh MIPEIYCMOTPEHBI CIISAYIOIINE
CIICIMAJIbHBIE TIOMEIICHMs: Yy4YeOHBI KaOWHET XUMHUW W/WIM Y4eOHOW XHMHYECKOU
nabopaTopuu.

D¢ dexTuBHOCTH MperogaBaHus 00Ie00pa30BaTEeIbHON AUCIUILTUHBI «XUMUS» 3aBUCUT
OT HAJIWYHS COOTBETCTBYIONIETO MAaTEPHAIBLHO-TEXHUYECKOTO OCHAIICHUSA. DTO OOBICHSIETCS
OCOOCHHOCTSIMU JIMCLUHUIUIMHBI, B TIEPBYIO oOuepelb, €€ HKCIEePUMEHTaIbHBIM XapaKTEepPOM,
OIMPOKAM  CHEKTPOM TPHUMEHEHUS W MPAKTHYECKOH 3HAYMMOCThI0. PekoMeHmayemoe
MaTepuaibHO-TEXHUYECKOEe o0ecrieueHne KkaOuWHeTa XHUMHM U XUMHUYECKOl jabopaTopuu
BKIIIOUYAET: CHCIHATM3UPOBAHHYIO MEOEIIb U CUCTEMBI XPAHCHUS, TEXHUUYECKUE U DIICKTPOHHBIE
cpeacTBa OOYy4eHHs, JIEMOHCTPAI[MOHHBIE Y4YeOHO-HATJSAHBIE IMOCOOMS, JAEMOHCTPallMOHHOE
obopyoBaHne M MPUOOpHI, 1a0OPATOPHO-TEXHOJOTUYECKOE O0O0pyAOBaHHUE, JTaOOPATOPHYIO
XUMHUYECKYIO TOCYNy, Mojaenu (0ObeMHBIE M IJIOCKHE), HATypajbHble OOBEKTHI (KOJIJICKIIUH,
XUMHUYECKHE PEaKTUBBI), 000pyAOBaHHE JTa00PAHTCKOM.

Cl'[eIII/IaJ'II/I3I/Ip0BaHHaﬂ Me0eJIb U CHCTEMbI XPpaHEHUSA

1 | Cron naGopaTopHBIi AE€MOHCTPALMOHHBIN (C 3alIUTHBIM, XUMOCTOHKAM U TEPMOCTOHKUM
MOKPBITHEM, PAKOBHHOM, TTOJIBOJIKOM M OTBEJICHHEM BOJIbI, CAHTEXHUKOM, AIEKTPUIECKUMU
pO3eTKaMu, aBTOMaTaMH aBapUHHOTO OTKIIIOYCHHS TOKA)

2 | Cton mabopaTOpHBIA IEMOHCTPAIIMOHHBIA ¢ HAJICTPOHUKOH (C 3alIUTHBIM, XUMOCTOUKHM H
TEPMOCTOMKUM MOKPBITHEM )

3 | Cron yd4eHHWYeCKHi a0OpaTOPHBIA, pErylupyeMblii 1O BBICOTE (C  3alMTHBIM,
XUMOCTOMKUM U TEPMOCTOHKUM MOKPBITHEM, PAKOBUHOW, OOPTHKOM 10 HApYKHOMY Kparo,
MOJIBOJIKOM ¥ OTBEJACHUEM BOJIbI, U CAaHTEXHHUKOH)/CTON YUEHUYECKUH, PETYITHPYEMBIN IO
BbICOTE (IpHOOpeTaeTcs TOJBKO MPU HAIWYMM CHEIHAIBHOIO J1a00paTOpHOr0 OCTPOBHOIO
CTOJIA)(NO KOIUYEeCm8Y 00VUaowuxcsi)

4 | Ctyn ydeHHUECKUI (1o Koauuecmay o0y4aroumuxcs)

(62}

Orserymurenb

(o]

Jocka knaccHasi/PenbcoBas cuctema ¢ KIaCCHOM M MHTEPAaKTUBHOM JIOCKOM (IIporpaMMHOE
o0ecrieyeHue, TMPOEKTOpP, KpEMJeHHs B  KOMIUIEKTE)/MHTEPAaKTUBHOW  MaHEJbIO
(mporpamMMmHOe 00ecriedeHnEe B KOMIUIEKTE)

Croa ¢ suMKamMHy Ui XpaHEeHUs/TyMOoil (pabouee mecmo npenodasameinsi)

-
8 | Kpecno oducHoe(pabouee mecmo npenodasamessi)
9 | Hocka npo6koBast/Jlocka MarHUTHO-MapKepHast

10 | Cucrema (yCTpOHCTBO) JJIsI 3aTEMHEHUST OKOH

11 | IIka¢ BBHITSKHOM MaHOpPaMHBIH

12 | lIxad mst xpaHeHus y4eOHBIX TTOCOOMI

13 | Anreuka yHEBepcambHasH [UIsI OKa3aHMs IEPBON METUITMHCKOMN TTOMOIITH

TexHn4ecKue cpeacrsa

1 | MuorogyHKIMOHAIbHOE YCTPONHCTBO/IPUHTED

2 | lHTepakTHBHBIN NPOrpaMMHO-ANNapaTHBIA KOMILJIEKC MOOWJIBHBIN MM CTallMOHApHBIN
(mporpamMmHOe obecriedeHue, MpoeKTop, KperieHue B KomiuiekTe)/PenbcoBas cucrema ¢
KJIACCHOM M MHTEPAaKTUBHOW JOCKOW (MporpaMMHOE oOecrieueHue, MpOeKTop, KperieHHe B
KOMIUIEKTE )/ MHTEPaKTUBHOM MaHeNbio (MporpaMMHOE o0ecrieueHne B KOMIUIEKTE)

3 | lepconanbHblil KoMmmblOTEp ¢ mepudepueid/HoyrOyk (JIMIEH3UOHHOE MPOrpaMMHOE
oOecrieueHre, 00pa3oBaTENbHBIH KOHTEHT W CHCTEMa 3alllUThl OT BPEJOHOCHOU
uHoOpMalny, IporpaMMHoe obecrieueHue st Iu(poBoit 1abopaTOpHH, ¢ BO3SMOKHOCTHIO
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\ OHJIAH-0ITPOCa)

3.]'IeKTp0HH]>Ie cpeacrea oﬁyqe}mﬂ

1 | DnexrponHsie cpenacTBa oOydeHus/MHTepakTuBHBIC TOCOOM/OHIAH-KYPCHI (10 pazdenam

pabouell npoepammol)
JlemoHCTPauMOHHBIE Y4eOHO-HATJISAIHbIE TOCOOMSI

1 | CinoBapu, cipaBOYHMKY, SHUMKIIONEIUS (N0 XUMUYECKUM HAYKAM)

2 | KoMmiekT nopTperoB BEJIMKUX XMMHKOB

3 | [locoOus HarIsAgHON SKCIIO3UIIUT

4 | Ilepuonnueckas cucreMa xumuueckux snemeHToB .M. Menneneena

CrnenuaJn3upoBaHHasi MeOeslb U CUCTEMbl XPaAHEHHsl /I XUMHUYECKOil JJabopaTopun

1 | JlaGoparopHblii OCTPOBHOM CTOJI (ABYXCTOPOHHUM, C 3alIUTHBIM, XUMOCTOWKHUM U
TEPMOCTOMKUM IOKPBITUEM, HAACTOJIBEM, C MOJCBETKONW M AJIEKTPUYECKHUMH PO3ETKaMH,
MOIBOJIKOM U OTBEJICHUEM BOJIbl, U CAHTEXHUKOMN)

2 | Ctyn nabopaTOpHBIN, PETYIIMPYEMBIH 110 BHICOTE

3 | Cron naGopaTopHBIN JEMOHCTPAIMOHHBINA (C 3aIIUTHBIM, XHMOCTOUKHM M TEPMOCTOUKHM
MOKPBITUEM, PAKOBUHOMU, MOJBOJIKON M OTBEACHHUEM BOJIbI, CAHTEXHUKOMU, SJEKTPHUECCKUMU
pO3eTKaMHi, aBTOMAaTaMH aBAPUIHOTO OTKIFOYEHHSI TOKA)

4 | Cron nabopaTOpHBIN JEMOHCTPALIMOHHBIN C HAJICTPOUKOM (C 3alIUTHBIM, XUMOCTOMKUM U
TEPMOCTOMKHUM MOKPBITHEM )

5 | Cron ¢ smmkamu 11l XpaHEHUs/ TyMOOH

6 | Kpecno odpucnoe

7 | Oraerymmrens

JleMOHCTpPallMOHHOE 000pPYI0BaHMe U NMPUOOPHI I KAa0MHeTAa U J1adopaTopun

1 | Becol anexrponnbie ¢ USB-nepexoaHukom

2 | CTOnuK no beMHBIN

3 | Lentpudyra neMoHCTpalimOHHAS

4 | lltaTuB 1€MOHCTPAIMOHHBIN

5 | Anmapar it IpoBeIeHUs] XUMHUUECKUX peakiui

6 | Anmapar Kumma

7 | DBauomeTp

8 | l'openka yauBepcampbHas

9 | [lpubop ISt WIUTIOCTPALMU 3aBUCHMOCTH CKOPOCTH XHMHUYECKHX DPEaKIUH OT YCIOBUI
OKpY’Karolien cpeibl

10 | HaGop mmst 35eKTpon3a JeMOHCTPAIMOHHBIN

11 | Ilpu6op 1Jis ONBITOB MO XUMHH € AJIEKTPUUECKHM TOKOM (J1a00paTOPHBIil)

12 | Ilpubop 11t OKMCTICHNS CIIUPTA HAJ MEJIHBIM KaTaIH3aTOPOM

13 | Ilpubop a1 NOTY4YEHHUs TATON10aJIKaHOB IEMOHCTPAIIMOHHBIN

14 | IIpubop 1uist monydyeHus pacCTBOPUMBIX BEIIECTB B TBEP/IOM BUJE

15 | YcranoBka /i GUIBTPOBAHMS 110]1 BAKYYMOM

16 | Ilpubop aJis1 onpeiesieH s cocTaBa BO3ayxa

17 | 'azoananmn3aTop KMUCI0poOJa U TOKCHYHBIX ra30B ¢ HU(POBON MHAMKAIMEH oKa3aTeneit

18 | Ilpubop 11 WITIOCTPAIMK 3aKOHA COXPAaHEHHsI MAaCChl BEIIECTB

19 | YcranoBKa Jj1s IEPErOHKH BEIIECTB

20 | bapomerp-anepous

21 | HaGop imst m3y4eHus: BOJIOPOTHON SHEPTETHKH

22 | pH-metpwI(Oonoanumenvhoe sapuamughoe 060py0oearue)

JlabopaTopHo-TexHOJI0rHYeCcKOe 000pyA0BaHME 1JIsl KA0MHeTa U JIa0opaTopun
1 | [Ipubop st monydeHus raJlon10alKaHoOB U CIOXKHBIX 3(pUPOB 1abopaTOpHBIN
2 | Konbonarpesareib
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DJIEKTPOTUIUTKA

banst komOuHUpOBaHHAs JTabopaTopHast

Becur JJI CBhIITYYHUX MATCPHAJIOB

ITpubop 11 nosydyeHus razoB

CnupToBka JiabopaTopHas

MaruutHas memanka

Muxkpockon 1uppoBoii ¢ pyKOBOJCTBOM MOJIB30BATENS U TOCOOMEM ISl yUAIIUXCS

10 | HaGop nist 9MCTKHU ONTUKH

11 | Habop nocyibl 1u1sl peakTHBOB

12 | Habop nocyisl ¥ mpHHAJIKHOCTEH JUIsl pabOThI ¢ MAJIBIMKU KOJMYECTBAMHU BEILIECTB

13 | HaGop npuHauIe:KHOCTEH 11 MOHTa)Ka MPOCTEHIINX MPHUOOPOB MO XUMHUHU

14 | HaGop nocyasl ¥ pUHAIJICKHOCTEN U3 ITponmieHa (MUKpoiradbopaTopus)
JlaboparopHasi Xumuueckasi mocy/aa JJjisi KaOuHera v jadboparopuu

1 | KommiexT ko0 1eMOHCTPAalMOHHBIX

2 | HaGop nmpoOOK pe3nHOBBIX

3 | Ilepexoy CTEKIISTHHBII

4 | IIpobupka Bropia

5 | IIpoGupka nByxKoJieHHAS

6 | CoenuHUTEND CTEKITHHBIN

7 | 3axuM BUHTOBOM

8 | 3axxum Mopa

9 | lllnanr cUITMKOHOBBIN

10 | KoMIIeKT CTEeKISIHHOM Mmocy bl Ha NUTH(ax 1eMOHCTPAIMOHHBIN

11 | do3upyromiee ycTpoicTBO (MEXaHUYECKOE)

12 | KomruiekT u3aenuit u3 kepamuku, Gapdopa u dasaca

13 | KommexT noxex GpaphopoBbIx

14 | KoMIIeKT MepHBIX K0JIO Majoro oobema

15 | KoMmuiekT MepHBIX K0JIO

16 | KoMniekT MepHbIX IIUJIMHAPOB MJIACTUKOBBIX

17 | KoMIIeKT MEepHBIX IMIIMHIPOB CTEKJISTHHBIX

18 | KoMIIeKT BOPOHOK CTEKJISIHHBIX

19 | KomMmuiekT numerox

20 | KoMIieKT cTakaHOB IJIACTUKOBBIX/CTEKIISTHHBIX

21 | KoMIIeKT cTakaHOB XMMHUYECKHX MEPHBIX

22 | KOMIUIEKT CTaKaHYHUKOB JJIs B3BEIIMBAHUS

23 | KOMIJIEKT CTYNOK C MEeCTUKaMH

24 | Habop mrmareneit

25 | HabGop nuHI1EeTOB

26 | HaGop uamiek [lerpu

27 | TpyOka cTeknsiHHasI

28 | Dxcukarop

29 | Yama KpucTayuTH3aI[MOHHAS

30 | [{umms! TUTreIbHbIE

31 | bropetka

32 | IIpobupka

33 | banka noj peakTHBBI TOJIMITUIICHOBAS

34 | banka moJ peakTHBBI CTEKIITHHAS U3 TEMHOTO CTEKJIa C IPUTEPTON IPOOKOH

35 | Habop CKJISIHOK AJisi paCTBOPOB PEAKTHBOB

36 | INamouka cTexysiHHAs
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37 | llltatuB mist mpoOUpOK

38 | KommuiekT cpeicTB sl MHIMBHUIYaTIbHOHN 3aIUTHI

39 | KoMIuiekT TepMOMETPOB

40 | CymuibHas naHesb U HOCY b

41 | ®unbTpoBaNIbHAS Oymara/prIbTphI OyMaKHBIE (Q0NOIHUMENbHOE sapuamueHoe
obopyodosanue)

Mopaenu (00beMHBbIE M IIOCKHE), HATYPAJbHbIE 00bEKThI (KOJUIEKIMH, XUHMUYeCKHUe
PeaKTHBBI) JJ1sl Ka0MHeTa U JJa00paToOpuu

KoMIIEeKT MOoJieneil KpUCTANIMYECKUX PEIIETOK

Moenb MOJIeKyJIbl Oelika

Habop 115 MoenupoBaHusi CTPOSHNS HEOPraHUYECKUX BEILIECTB

Ha60p JJIs1 MOACTIMPOBAHUA CTPOCHU A OPIraHNYCCKUX BEIICCTB

Habop nns MmogenupoBaHusi CTPOEHUS aTOMOB U MOJIEKYJ

Ha60p JJIs1 MOACTIMPOBAHUA DJICKTPOHHOI'O CTPOCHM S aTOMOB

KoMIIeKT KoJUIeKIui

NP WIN|F-

KommiekT XuMrdeckux PCAKTHBOB

Oo0opynoBanue JaOOPAHTCKON KAOMHETA XMMHUH

Cro ¢ AnMKamMu Uil XpaHEHUs/TyMOOI

Kpecno opucnoe

Cton 1a00paTOPHBI MOCUHBIH

CYH_II/IJ'II;HaH IMaHCJIb IJId ITOCY bl

[Hkad nns xpanenust yaeOHbIX TOCOOUN

[Ixad mist XpaHeHNsE XUMUYECKUX PEAKTHBOB

[Hkad nns xpanenust 1a60paToOpHOI MOCY B/ TPUOOPOB

[lkad BITSAKHON

OO N0 |IWIN -

JlaGopaHTCcKuii CTON

[EEN
o

Ctyn 1a00paTOpHBIM, peryJIupyeMsblii 10 BBICOTE

[EEY
[EE

ONEKTPUUECKUH aKBaJUCTUILIATOP

R
N

HIkad cymuabHbIN

[EN
w

Pe3nHOBBIE IEpUaTKH

[EEN
IS

KommiekT epiueit 17151 MbIThs 1a00paTOPHOM MOCY 1k

3.2. UupopmannoHHOe oOecnedeHne peajn3aui NporpaMmMbl

Jlnst peanuzanuu MporpamMMbl  TUCHHUIUIMHBL OMONMHMOTEeYHBINM (oHA 00pa3zoBaTeIbHOMN
OpraHu3aliy JIOJDKEH MMETh Ie4aTHble W/MIM JIEKTPOHHBbIE YYeOHMKH W pa3paOoTaHHbIE B
KOMIUIEKTE C HUMH y4eOHble MocoOus (MpU HAIW4YUM), TOMYIIEHHbIE K MCIIOJIb30BAHUIO IPU
peanuzanMu  00pa30BaTEeNbHBIX IPOrpaMM CpeJHEro MNpoecCHOHATBHOIO 00pa30BaHMS,
peann3yeMbIX Ha 0a3e OCHOBHOTO 00IIero 00pa3oBaHusl.

IIpn peanmusanuu mporpamMmbl AMCHUILIMHBI BO3MOXKHO HCIIOJIB30BAHUE 3JIEKTPOHHBIX
o0pa3oBaTeNbHbIX  PECYpCcOB,  JOMYIIEHHBIX K  HCIOJB30BAHUIO TpPU  peaau3aluu
00pa30BaTeNbHBIX MPOrPaMM CPEIHETO 00IIEro 0Opa3oBaHuUs.
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YYEBHO-METOANYECKOE OBECIIEYEHHUE OBPA30BATEJIBHOI'O
IMPOLHECCA OBA3ATEJIBHBIE YYHEBHBIE MATEPHUAJIBI 1JI51 YYHEHUKA

1.Ta6puensn, O.C. Xummsa. 10 xkmacc. bazoseiii ypoenb [Tekcr] :  yuel.ms
obmieobpasosar. yupexaenuit / O.C.I'abpuensH. - 4-e u3n. - M.: [Ipoda, 20. — 223, 2020r[1] c. :
1708

2.T'abpuensn, O.C. Xumus. 10kmace [Tekct] : KOHTpOJIbHBIE M IPOBEPOUHBIE PabOTHI K
yueOnnky O.C.I'abpuensna «Xumumsi». 11 xmacc. ba3oseiit ypoBenp / O.C.I'abpuenss,
I1.H.Bepeskun, A.A.YmakoBa u ap. — M.: JIpoda, 2020. — 220, [4] c.

3.T'abpuensn, O.C. Xummsa. 10 wkmacc [Tekcr] : pabouas TeTpaab K YYeOHUKY
O.C.I'abpuensna «Xumus. 10 kmacc. ba3ossliit yposens» / O.C.I'abpuensn, A.B.fmrykoBa. —
M.: ipoda, 2020. — 176 c. [Ipocenienne»

4.Tabpuensa, O.C. Xummsa. 11 xmacc. baszoBeiii ypoBenb [Tekcr] : yuel.mus
obmeobpazoBar. yupexaenuii / O.C.I'abpuenss. - 4-e uzn. - M.: Jlpoda, 2020. — 223, [1] c. : wi.

5.T'abpuemnsn, O.C. Xumus. 11 kmacc [Tekct] : KOHTPOIBHBIE U IPOBEPOYHBIE PaOOTHI K
yuebHuky O.C.I'abpuensna «Xumusi». 11 xmacc. bazosbiii ypoBens / O.C.I'abpuenss,
[1.H.Bepeskun, A.A.Ymakoa u ap. — M.: JIpoda, 2020. — 220, [4] c.

6.l abpuensn, O.C. Xumusa. 11 kmacc [Tekct]| : pabouas TeTpaap K Y4eOHUKY
O.C.I'abpuensna «Xumus. 11 kmacc. ba3ossriit ypoBens» / O.C.I'abpuensH, A.B.fmykoBa. —
M.: ipoda, 2020. — 176 c. [Ipocemienne»

METOJUYECKUE MATEPHUAJIBI JJI5S1 YYUTEJISL

1.Tabpuensn, O.C. OOmias xumus [Tekcr] : yueO.mus 11 ki oOmeodpasosar.
yupexaenuit ¢ yriyosa. usydenuem xumuu / O.C. I'abpuenss u np. — M., 2020. — 424 c.

2.T'abpuensa, O.C. [lpakTukymM 1o oOmIei, HEOPraHWYECKOH W OPraHUYEeCKOH XUMHUH
[Tekcr] : yue6.mocodbue amnst cryn. cpea. npod. yued. 3aBeaenuii / ['abpuensn O.C., OctpoymoB
N.I'., Jopodpeea HM. — M., 2020. - 192 c.

3.T'abpuensn, O.C. Xumus B TecTax, 3a1a4ax, ynpaxueHusx [Tekcr] : yueb.mocodue amus
cTya. cpea. mpod. yuebnsix 3aBeaenuii / O.C. I'abpuensn, ['.I". JIsicoBa. — M., 2020. — 304 c.

4.TabpuensH, O.C. Xumus. 10 knacc. Ilpodwmnbnbiii ypoenb [Tekct] : yueb.mus
obmeobpazonar. yupexaenuii / O.C. I'abpuensa u ap. — M., 2020. — 320 c.

5.T'abpuensn, O.C. Xumusa. 11 xnacc. Ilpoduneubiii ypoBenb [Tekcr] : yuel.mmus
obmeobpazonar. yupexaenuii / O.C. I'abpuensn, I'.I".JIpicoBa. — M., 2020. — 400 c.

6.T'a0puensn, O.C. Xumus: oprad. xumus[Tekcr] : yue0. mg 10 k1. oOmieoOpazosar.
yupexaeHuit ¢ yrnyosn. wusydenunem xumuu / O.C. Tabpuensn, W.I. Ocrtpoymos, A.A.
Kapuosa. — M., 2020. — 368 c.

7.Tabpuensn, O.C. Enqunbiii rocyiapcTBeHHbIN dKk3aMeH: Xumus [Teker] : c0. 3an1anuit u
ynpaxnenuii / ['abpuensn, O.C., Bonosuk B.B.. — M., 2020. — 136 c.

8.Tabpuensa, O.C.XuMus B TecTax, 3afadax u ynpaxHeHusx [Tekct] : yued.mocobue /
INa6puensu O.C., JIsicoBa I'.I'. — M., 2020. — 416 c.

HU®POBBLIE OBPA3OBATEJIBHBIE PECYPCbl U PECYPCbl CETHU
HUHTEPHET

http://school-collection.edu.ru/ - Eaunas koyutekiuss 1u(POBBIX 00pa30BaTEIbHBIX
pecypcoB

http://him.1september.ru/ - snekTpoHHas Bepcus raserbl "Xumwus" npuiokeHue k "l
ceHTs0ps"

http://pedsovet.org/ - Tleacoser.org. JKuBoe mpocTpaHcTBO 0Opa3zoBanus. MHTepHeT-
pecypc COMAEPKUT TEOPETHUCCKUE M MPAKTHYSCKHEe MAaTephasbl JUIs MPOBEIACHHS YPOKOB,
BHEKJIACCHBIX MEPONPUATHN
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http://www.uroki.net/ - UROKI.NET. Ha crpanunax ostoro caiita Bbl Halinere
MOYpOYHOEC M TEMAaTHYECKOE TIUIAHMPOBAHUE, OTKPBITHIE YPOKH, CIEHAPUH IIKOJIBHBIX
NPa3IHUKOB KJIACCHBIC Yachl, METOJIUYECKUEC pa3pabOTKH, KOHCIEKTHI YPOKOB, J1a0OpaTOpHBIEC,
KOHTPOJIbHBIE pa00OTHI 1 MHOXECTBO IPYTUX MAaTEPUAIOB

http://festival.1september.ru/subjects/4/ - dectuBans neparoruueckux uaek "OTKPBITHIH
ypok". Pa3paboTKu ypOKOB 110 XUMUHU
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4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHMUSI
OBIIEOBPA3OBATEJIbHOU JUCHUIIJINHDBI

KOHTpOHB N OICHKa peE3yjbTaTOB OCBOCHUA O6IHCO6p&30BaTeHBHOﬁ JAUCHUITIIMHBI

PaCKpBIBAIOTCS Yepe3 AMCUUIUIMHAPHBIE Pe3yJbTaThl, HApaBJIeHHbIE Ha (POPMHUPOBAHUE OOLINX
U Tpo(pecCHOHANBHBIX KOMIIETEHIIMH 110 pa3jesiaM | TeMaM CoJepKaHus yueOHOTro MaTepuaa.

Ob6masi/mpogeccuoHanbHAS

THun oeHoOYHBIX

Pa3zpgen/Tema .
KOMIIeTEeHLUSA MeponpusiTHii
OK 01. Beibupatb cioco0bl penieHus Tema 1.1-1.7
3a/1a4 Ipo(eCcCHOHATILHOMN ACSITEIIPHOCTH Tema 2.1, 2.2
IPUMEHUTEIBHO K pa3IMuHbIM KOHTeKcTaM | Tema 3.1
TectupoBanue
Tema 4.1 v .
CTHBIH OIIpOC
Tema 5.1-5.4 p 8
Pemenue pacuéTHpIX 3a1a4
Tema 6.1 Ha6
a0JIoIeHHE 32 X0J0M
Tema 7.1 A A
BBIITOJIHEHUS [IPAKTUKO-
Tema 8.1 P .
OPHUEHTHUPOBAHHEIX 3aJaHAN
OK 02. Mcnonb30BaTh COBPEMEHHBIE Tema 1.2, 1.4, p p A
IIpencraBnenue
Cpe/IcTBa IMOUCKa, aHAIN3a U 1.6,1.7
pe3yabTaTOB
MHTEpIIpETaluy HH(OpMaLu, U Tema 2.1,2.2
MPaKTUYECKUX U
WH(pOpPMAIMOHHBIC TEXHOJIOTHH JIJIs Tema 4.1, 4.2
. nmabopaTopHBIX padboT
BBITTOJIHEHUS 33]1a9 IPOEeCCHOHATHLHON Tema 5.2-5.4
[TpoBeneHNE XMMHUYIECKOTO
NEATEILHOCTHU Tema 6.1 eI erta
KCIIEPUMEHT
Tema 7.1 B p
BIIIOJIHEHUE
Tema 8.1 OHTDO
KOHTPOJIBHBIX
OK 04. Tema 1.7 P
e} i Tema 2.1, 2.2 pador 1o
ngeKTHBHo B3alMOJICUCTBOBATEL U o 4-1, 4-2 PA3/IENaM JHCITHITTHHBL
paboTaTh B KOJUIEKTHBE U KOMaH/Ie 1, 4. OLEHKa CAMOCTOSITEIBHO
Tema 5.2-54 BBIIIOJIHEHHBIX 3aJaHUU
Tema 6.1 3amuTa peneHus Keuc
Tema 7.1 p .
3aja4 (c yuetoM Oyayuieit
Tema 81 npodeccuoHaTbHON
OK 07. ConelicTBOBaTh COXPAHEHUIO Tema 1.7 P
. NeSITEIbHOCTH )
OKPY’KaIOIIEeH Cpebl, Tewma 5.1 .
BrinonneHue 3agaHuii
pecypcocOepexeHuo, MpuMeHsITh 3HaHus | Tema 8.1 .
MIPOMEXKYTOUHON
00 U3MEHEHUH KJIMMAaTa, TPHHIIAITBI
aTTeCTAlluU

OepeKIMBOr0 MPOU3BOJICTBA, FIPPEKTUBHO
JICCTBOBATH B YPE3BBIYAMHBIX CUTYaLHSIX

1IK 3.4, 3.5
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