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1. OBIIASI XAPAKTEPUCTHUKA TNIPUMEPHOH  PABOYEMH
INPOTI'PAMMBI OBIIEOBPA3OBATEJIbHOU JNCIMIIVIMHBI « XUMMUS»

1.1. MecTo THCUMILUIMHBI B CTPYKTYype 00pa3oBaTesibHOI nporpammbl CITIO

OO6uieo6pa3oBarenbHas JUCHUILIMHA « XUMHS» SIBISIETCSl 00A3aTEIbHOW YacThIO
00111€00pa30BaTEILHOTO IIUKJIA 00pa30BaTelIbHON MporpaMmbl B cooTBeTcTBUM ¢ PI'OC
CIIO no cneunansHocTr CIIO 23.02.09 ABTOMaTHKa M TEIEMEXaHWKA HA TPAHCHOPTE
(>KeNe3HOIOPOKHOM TPAHCTIOPTE), YTB. MpUKa3oM MuHHUCTEpCTBA 00pa30BaHUs U HAYKU
P® ot 27.08.2024 Ne 608;)

[TpuknagHO# MOy BKIIOYACT pasjael 8§ «XuMus B ObITY M MPOU3BOJICTBEHHOM
JESTEILHOCTH YeJIOBEKay, KOTOPBIA peaTu3yercs Al Bcex mpodeccuit/crenuarsHOCTen
METOJIOM PEUICHUsI KEMCOB, CBA3AaHHBIX C IKOJOTMYECKOW OE€30MaCHOCTHIO M OIIEHKOM
MOCJIEICTBUI OBITOBO U MPOU3BOJCTBEHHOM 1€ATEIbHOCTH, COOTBETCTBYIOIIEH OTPAcisiM
Oynyiel rmpodeccuoHaIbHON AeATeIbHOCTH 00YyJarOIXCS.

1.2. Hean u njaHupyeMble pe3yJbTaThl 0CBOCHUS M CIHUNINHBI

1.2.1. leau u 3aga49m JUCHUNIAHBI

Conepkaane TIporpaMMbl  00IIE00pa30BATEIBPHON  JUCHUIUIMHBI  « XUMHUS»
HaIpaBJI€HO Ha JIOCTUKEHUE CIECIYIOIMX HeJe:

- dopMHUpOBaHME CHUCTEMBbl XUMHYECKMX 3HAaHMM  Kak  BaKHEUIIeH
COCTABJIAIOLIEH €CTECTBEHHO-HAYYHOM KapTUHBI MUPA, B OCHOBE KOTOPOU JIEKAT KIIFOYEBBIE
NOHATUS, (PyHIAMEHTAIbHbBIE 3aKOHBI M TEOPUU XUMHUH, OCBOCHHUE S3bIKa HAYKH, YCBOCHUE
U TIOHUMaHWE CYIIHOCTH IOCTYIHBIX OOOOIIEHHUN MHPOBO33PEHUYECKOTO Xapakrepa,
03HAKOMJICHHE C UICTOPHUEH UX PA3BUTHUSL U CTAHOBJICHHUS;

— dbopMuUpOBaHUE U PA3BUTHE MPEACTABICHUI O HAyYHBIX METOJaX MO3HAHUS
BEIIECTB M XUMUYECKUX pEaKUud, HEOOXOOUMBIX [JisI MPUOOpETeHUs YyMEHUU
OPUEHTUPOBATHCSI B MUPE BELLECTB U XUMUUECKUX SBJICHUHN, UMEIOLIMX MECTO B IPUPO/IE,
B IIPAKTUYECKOU U MTOBCETHEBHOU JKU3HU;

— pa3BUTHE YMEHHUI U CTIOCOOOB JIEATENbHOCTH, CBA3aHHBIX C HA0IIOACHUEM U
OOBSICHEHHEM XHMHYECKOTO SKCIEPUMEHTa, COOJIIOJICHHEM TMpaBuil 0E€30MacHOro
oOpaleHus ¢ BEIIECTBAMH.

3agaum TUCHUILINHDI:



1)  chopmupoBarh NOHMMaHHWE 3aKOHOMEPHOCTEH NPOTEKAHWS XHUMHYCCKHX
MPOLIECCOB U SIBJICHUW B OKPYXAIOIICH CPENE, a TAKKE UX CBSA3b C LEJTOCTHON HAyYHOU
KapTUHOUW MHUpa U IPYTMMHU €CTECTBEHHBIMHU HayKaMHU

2)  pa3BUTb YMEHHS COCTaBJIATH (POPMYJIbI HEOPTaHMUECKHX M OPraHHYCCKHUX
BEIIICCTB, YPAaBHECHUS XMMHUCCKUX PEAKINH, OOBICHATh UX CMBICI, MHTEPIIPETHPOBATH
Pe3yIbTaThl XUMUYECKHUX IKCIICPUMEHTOB,

3)  chopMupoBaTh  HABBIKM  MPOBEACHHUS  NPOCTEHIIMX  XUMHUYCCKUX
AKCTICPUMEHTAITLHBIX UCCIIEAOBAHUN C COOJIIOICHNEM MPaBIIT 0€30TIaCHOTO OOpAaITeHHs ¢
BEIIICCTBAMH M JJAOOPATOPHBIM 000PY/I0BaAHUEM;

4)  pa3BUTh YMCHHS HAXOJUTh, AHAJIM3UPOBATh M HCIIOJH30BATH MHPOPMAITUIO
XUMHUYECKOTO XapakTepa W3 pPa3IMIHBIX HH(POPMAIMOHHBIX HCTOYHUKOB, BKIIIOUas
y4eOHYIO JIMTEPATypy, HAyIHbIC MyOIMKAIIMA U HHTEPHET-PECYPCHI,

5  chopmMupoBarh yMEHHS IPOTHO3UPOBATH MOCIICICTBHS CBOCH ESITEIHHOCTH U
XAMHYECKUX TPHUPOIHBIX, OBITOBBIX W IPOU3BOJCTBCHHBIX IIPOIECCOB, YUHTHIBAs
BO3MOYKHBIC SKOJIOTHYECKHUE U COIMATbHBIC BO3ACHCTBUA;

6) cdhopmMupOBaTh MOHUMAHNE 3HAYUMOCTH JOCTIKCHUH XUMHUUECKOH HAYKH H
TEXHOJIOTHH JIJI1 pa3BUTHS COIMATBHOMN U IPOU3BOICTBEHHOH chep ¢ YMEHUEM ITPUBOIWTH
MpUMEPHI UX IPUMEHEHHUS B pa3IMUHbIX cdepax KU3HU.

1.2.2. Ilnanupyemble Ppe3yJbTAaTbl OCBOeHHMs 001e00pa3oBaTe/IbHOM
aucumIuHbI B c00TBeTCTBHH ¢ PI'OC CIIO u Ha ocHoBe ®I'OC COO

Ocoboe 3HaueHue oOIICOOpa3oBaTeNbHas AUCHUIUIMHA «XUMUS» HMEET IpHU
dbopmupoBanuu u pazsutur OK 01; OK 02; OK 04; OK 07 u IIK, npeacTaBieHHBIX B

axtyanuzupoBaHHbix @I'OC CIIO no npodeccuu/crnenuaibHOCTH.



Kon u
HAaNMEHOBaHHUe
(¢ opmupyembIx

KOMIIe Te HIIUI

[Lianupyemblie pe3ybTaThl OCBOEHHSI TUCHMIIIHHBI

Ooume?

JIMCUMIUTHHAPHbI e

OK 01. BeiGupars
CIIOCOOBI peleHU s
3a/1a4q
npodeccuoHanbHON
JeATeIbHOCTH
NPUMEHHUTEIBHO K
pa3IHYHBIM
KOHTEKCTaM

JIMYHOCTHBIE pe3yJibTAaThl J0JKHbI OTPAKATH B YACTH:

TPYAOBOI'0 BOCIIUTAHHUSA:

— TOTOBHOCTH K TPYIdYy, OCO3HAHHE I[EHHOCTH MacTepCTBa,
Tpynotooue;

— TOTOBHOCTH K aKTUBHOM JEATEIHLHOCTH TEXHOJOTHUECKOU
U COIMAaIbHOW  HANpPaBICHHOCTHU,  CIIOCOOHOCTH
WHULMUPOBATh, IUJIAHUPOBATh U  CAMOCTOSITEIIBHO
BBITIOJIHSATH TAKYIO JIESTENbHOCTD;

— WHTEpeC K pa3nmu4yHbiM cdepam MpoQecCHOHATBLHOM

JEeATeIbHOCTH.
MeTanpeaMeTHbIe pe3y/IbTAThl JOJLKHBI OTPAKaTh:
OBaanenune YHHBEPCAJTbHbIMH y4eOHBIMH

MO3HABATEJIbHBIMHU I iCTBUSIMH:

a) 0a30BbIE JIOTHYECKHUE IeCTBUA .

—  CaMOCTOSATENBHO (QOPMYJIMPOBATh W  AKTYyaJIM3HPOBATH
npo0ieMy, paccMaTpuBaTh €€ BCECTOPOHHE;

— YCTaHaBJIMBATh CYIICCTBEHHBIH MPU3HAK HJIA OCHOBAHUS
JUIS CpaBHEHU S, KacCu(UKaMU U 0000IeHHUS;

—  ONpEACIATH eI IeATeILHOCTH, 33/1aBaTh apaMeTPhl U
KPUTEPUU UX JOCTUIKEHUS;

— BBISBIATH 3aKOHOMEPHOCTH U
paccMaTpUBaeMbIX SBIICHUSX;

MMpOTUBOPCUNA B

JlucuunJMHApPHbIe pe3yJbTaThl J0JLKHBI OTPaKaTh:

I1P6 01. copMUPOBAaHHOCTH MIPEACTABICHUN: O XHMHYIECKOM
COCTaBJISIFOLICH €CTECTBEHHOHAYYHOW KapTUHBI MUPA, POJIH
XUMHUHU B TO3HAHUH SIBJICHUNW NPUPOABI, B (GopMUpOBAHUU
MBIIUICHUS W KYJAbTYpPHl JIMYHOCTH, €€ (PYHKIMOHAIbHOM
IPAMOTHOCTH, HEOOXOIMMOM JUIs pELIeHHUs] MPaKTUYECKUX
33724 U SKOJIOTUYECKA 0OOCHOBAHHOTO OTHOIIEHHUS K CBOEMY
3I0POBBIO U IPUPOJHOM cpejie;

ITP6 02. BnaseHue CUCTEMOM XMMHYECKUX 3HAHUU, KOTOpast
BKJIIOYAECT: OCHOBOIOJIATAaIOUME IOHATHS  (XMMHUYECKUM
JJIEMEHT, aTOM, JJIEKTpOHHas 00o0joYka atoma, s-, p-, d-
JJIEKTPOHHBIE ~ OpOMTaNIM  aTOMOB, HOH,  MOJIEKYyJa,
BAJIEHTHOCTb, AJIEKTPOOTPULIATEIBHOCTD, CTENEeHb
OKHCIIEHUS, XUMHYECKasi CBs3b, MOJb, MOJSIpHas Macca,
MOJISIPHBIM 00bEM, YITICpOJIHBIM CKeleT, (YHKIHOHAIbHAs
rpynna, paaukai, HU30MEpHs, H30Mepbl, TOMOJIOTUYECKUM
psn, TOMOJIOTH, YIIIEBOAOPOIBI, KUCJIOPO/I- u
a30TCOJIep)KAEe COCTUHEHUs], OMOJIOTMYECKH AaKTHBHBIC
BEIIeCTBa (YIVIEBOJIbI, JKUPBI, OCIKH), MOHOMEp, MOJUMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJIIDHBIE COEIMHEHUS,
KpPUCTAJUIMYECKas] PELIETKA, THUIBl XUMHMYECKUX pPEaKIUM
(OKHCIUTENHFHO-BOCCTAHOBUTENBHEIE, 9K30-U
SHAOTEPMHYECKHE, PEAKIMU HOHHOro oOMeHa), pacTBOD,
3JIEKTPOJIUTHI, HEAJIEKTPOJIUTHI, 3JIEKTPOJIUTHYECKas

1 OGmme pe3ymbTaThl OCYIIECTBISIOTCS B COOTBETCTBUM C JIMYHOCTHBIMHU U MeTanpeaMeTHeMu pesyibratamu ®IOC COO (Ilpukas MunroGprayku Poccum ot 17.05.2012 Ne 413

(pemakuus ot 27.12.2023 r.), B (opMHUPOBAHUU KOTOPHIX y4acTByeT 001Ie00pa3oBaTeIbHas JUCIUILIINHA.

2 JIMCUMIUIMHAPHBIE PE3YIBTATHL OCYIIECTBISIIOTCS B COOTBETCTBHU C TPEOOBAHMAMHU K TIPEAMETHBIM pe3yibrataM 6aszoBoro yposus ([1PG), yctanosnenusiMu OI'OC COO (Tlpukas
Muno6pnayku Poccun ot 17.05.2012 Ne 413 (pemaxuust ot 27.12.2023 T.), ¢ cOXpaHEHHEM HCXOJHOW HyMeEpaluH.
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— BHOCHUTb KOPPEKTHBBI B JEATEIBHOCTb, OILICHUBATH
COOTBETCTBUE PE3YJbTATOB ILEJSIM, OLIEHUBATh PHUCKU
MOCIEICTBUH IeITECIILHOCTH.

0) 0a30BbIe HCCIEeN0BATEIbCKHE e CTBUS:

— BJIAJIETh HaBBIKAMH  y4eOHO-HMCCIIENOBATEIbCKON U
MPOCKTHON  NIeATENIbHOCTH, HaBBIKAMU  pa3pelieHUs
npo0biem;

—  BBISBISATH MPUYUHHO-CJIEICTBEHHbBIE CBSI3U u
AKTyaJIM3UpPOBATh 3aJa4y, BbIABUIAaTb THUIIOTE3y €€

pEeIICHUA, HAXOAWTb AaprymCcHTbBI JId JOKa3aTCIIbCTBa
CBOUX YTBEPI)KICHHUH, 3a/laBaTh MapaMeTpbl U KPUTCPHH
pelcHus;

— aHAJU3UPOBATh MOJYYCHHBIC B XOJC PEIUICHHUS 3aJaud
PE3yiibTaThl, KDUTHYCCKN OLUCHUBATH UX JOCTOBCPHOCTD,
IMPOTHO3UPOBATh U3BMCHCHHEC B HOBBIX YCIIOBUSAX;

— yMeThb TMEPEHOCUTh 3HAHHWS B MO3HABATCIBHYIO W
MPAKTHYECKYI0 OOJaCTH KU3HEICATEIIbHOCTH.

JMCCOLMAIINS, OKUCIUTENb, BOCCTAaHOBUTENb, CKOPOCTH
XUMHUYECKON peaKii, XUMHYECKOe PAaBHOBECHE), TEOPUU U
3aKOHBI (TEOpPUSI XWMHYECKOTO CTPOCHHUS OPTaHUYECKUX
BenectB A.M. bytiepoBa, Teopus SIEKTPOITUMTHYECKOU
quccouuanuu, nepuonunueckui 3akoH J[.M. Menpneneesa,

3aKOH COXpaHCHHUSI Macchl), 3aKOHOMEPHOCTH,
CHMBOJIMYECKHH SI3bIK XUMUH, (PAKTOJOTHIECKHE CBEICHUS O
CBOWCTBAX,  COCTaBe, TIOJY4CHHH H  0E30MacHOM
UCTIOJIb30BaAHHIH BaKHEH X HEOPTraHUYECKUX u
OpPraHMYECKMX BEIIECTB B  OBITY W  MPAKTUYCCKOU
JATEIBHOCTH YCIIOBCKA;

ImP6 03. chopMUpPOBAaHHOCTHP  YMEHHH  BBISBJISTH

XapaKTepHbIE IPU3HAKU U B3aUMOCBSI3b U3YUEHHBIX IIOHATHIA,
MPUMEHATh COOTBETCTBYIOILME IOHSATUS IPU ONUCAHUU
CTPOCHUS M CBONCTB HEOPraHMYECKUX U OPraHUYECKHX
BEIIECTB W UX INPEBPALLCHUN; BBISABIATE B3aUMOCBS3b
XUMUYECKMX 3HAaHUUW C TOHATHSAMH M TPEICTAaBICHUSIMU
JPYI'MX €CTECTBEHHOHAYYHBIX IIPEIMETOB;

IIP6 04. chopMHUPOBAHHOCTL YMEHUW  UCIOJB30BATh
HAaNMEHOBAHMS XMMUYECKUX COCAMHEHUN MEKIYHApOIHOIO
COK03a TEOPETUYECKON U IPUKIAJHOU XUMUU U TPUBUAIIBHBIE
Ha3BaHUs BaXHEHMIMX BeUEeCTB (3TUJIEH, alleTUJIEH,
[MIEepuH, ¢eHon, QopManbaerua, YKCyCcHas KHCIIOTa,
[JIMLUH, YrapHbIM Ta3, YIVICKMCIBIA a3, aMMHAK, TallcHas
U3BECTh, HEralieHas HU3BECTb, MUTHbEBAs COJAa U JPYrHX),
COCTABJIATH (OPMYSIBI HEOPraHUYECKUX U OPraHUYECKUX
BEIIECTB, YPABHEHHSI XMMHYECKHX DPEAKINH, OOBICHATh UX
CMBICJI; TIOATBEPKIaTh XapaKTEPHbIE XUMUYECKHE CBOMCTBA
BEILIECTB COOTBETCTBYIOLMMHU IKCIIEPUMEHTAMU U 3aMHCSIMU
YPAaBHEHUM XMMHUUYECKUX PEAKLIUI;

IIP6 05. cdhopMUpPOBAaHHOCTH YMEHHI yCTaHABJIMBATH
IIPUHAUIEKHOCTD N3Y4EHHBIX HEOPraHUYECKUX u
OPraHMYECKMX BCIIECTB K ONPEIACICHHBIM KIaccaM H
IpynnaMm COeAWHEHUH, XapaKTepu3oBaTb HX COCTaB H
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BaXHEWIIME CBOMCTBA;, ONPEACIATh BHUIbl XUMHYECKUX
CcBsI3e (koBajyieHTHas, HMOHHa, MeTaJlTnyecKas,
BOJIOPOJIHAS), THUIIBl KPUCTAJUTMYECKUX PEIICTOK BEIIECTB;
K1accu pUIIMPOBaTh XUMUYECKHE PEAKIIUH;

ITP6 07. chopMupoBaHHOCTh YMEHUI TPOBOAUTD PACUETHI T10
XAMUYECKHM  (opMyliaM ©  ypaBHEHHUSIM XHUMHYECKUX
peakuuii ¢ HUCHOJb30BaHUEM  (U3MYECKUX  BEIUYHH,
XapaKTEePU3YIOIMX BEIeCTBA C KOJWYECTBEHHOH CTOPOHBI:
Macchl, o0beMa (HOPMaTbHBIC YCIOBHS) Ta30B, KOJIMYECTBA
BEILIECTBA; MCIOIB30BAaTh CHUCTEMHBIC XMUMHYECKUE 3HAHUS
JUIS  TPUHSTHS PENICHUH B KOHKPETHBIX JKH3HEHHBIX
CUTYallUsX, CBSI3AHHBIX C BEIIECTBAMU U UX IPUMEHEHHUEM.

OK 02. Ucnions30Bathb
COBPEMCHHBIC
Cpe/CTBa MOWCKA,
aHanu3a u
UHTEPIPETAIlHH
nHPOPMAITUU 1
uH(opMamoOHHBbIE
TEXHOJIOTUH ISt
BBITIOJTHEH U 33144
npodeccuoHanbHON
JeSITEIIbHOCTH

JInyHOCTHBIE pe3yabTaThl A0JKHBI 0TPAXKATH B YACTH:

LHeHHOCTH HAYYHOT'0 MO3HAHMSA:

—  c(opMUPOBAHHOCTb MUPOBO33PEHHUSI, COOTBETCTBYIOILETO
COBPEMEHHOMY  YPOBHIO  pa3BUTHUS  HAayKu U
OOILECTBEHHOW IIPAaKTHMKH, OCHOBAaHHOIO Ha JHajore
KYIBTYp, CIOCOOCTBYIOILIETO OCO3HAHHIO CBOEro MecTa B
IIOJIUKYJIBTYPHOM MHUDE;

— COBEpLICHCTBOBAHME  S3BIKOBOM M YMTATENbCKOM
KYJBTYpBI KaK CPEACTBA B3AUMOAENCTBUS MEXKIY JIFOAbMU
Y TIO3HAHMS MUDA.

MeTanpeaMeTHBIE Pe3y/IbTAThl JOJKHBI 0TPAKATH:

OBianenune YHHUBe pcaJIbHbIMH y4eOHBIMH

NO3HABATEJIbHBIMH e CTBUSAMM:

B) padora ¢ nnopmanuen:

— BJIAaACTh HaBBIKAMH IMOJYYCHHU A I/IH(l)OpMaHI/II/I n3
HCTOYHHUKOB Pa3HbIX THIIOB, CaMOCTOATCIIBHO
OCYHICCTBJIATL IOMUCK, aHaliu3, CHUCTCMAaTUu3aluio u

HMHTEpIpeTalnio HH(POpMaIu pa3IuuHbIX BUAOB U (OpM
MpEJCTaBICHUS,

JucuuniauHapHbie (MpeAMeTHBIE) pe3yJIbTaThl H J0JIAKHBI
0TPaXKaTh:

IIP6 06. BJIQJICHUE OCHOBHBIMM METOJAMH HAy4YHOIO
MO3HAHUS BEIIECTB U XUMHYECKUX SBJICHUU (HaOmoneHue,
HU3MEPEHUE, IKCTIEPUMEHT, MOJICTTUPOBAHMUE);

I1P6 07. chopMHPOBAaHHOCTH YMEHHH MTPOBOIUTH PACUETHI 11O
XUMUYECKHUM  (opMyliaM U ypaBHEHUSIM XUMHYECKUX
peakuuii ¢ HUCIOJb30BaHUEM  (U3UYECKUX  BEJIMYUH,
XapaKTEepU3YIOIMX BEIIECTBA C KOJIWYECTBEHHOW CTOPOHBI:
Macchl, 00beMa (HOpMaJIbHbBIE YCIIOBHUS) ra3oB, KOJUYECTBA
BEILIECTBA; MCIOJIB30BaTh CHUCTEMHBIE XUMHYECKUE 3HAHUS
JUIs TPUHSTHS pPEUICHUH B KOHKPETHBIX >KM3HEHHBIX
CUTYAITUsIX, CBSI3AHHBIX C BEIICCTBAMH M MX IPUMCHCHUEM;
IP6 08. cdhopMuUpOBaHHOCTh YMEHHW TUIAHUPOBATH U
BBIMIOTHATh XUMHUYECKHH OSKCIEPUMEHT (TpeBpallieHus
OPTraHWYECKUX BEIIECTB TMpPH HArpeBaHWH, IOJTYUYCHHE
STUJICHA U U3yYEHHE er0 CBOMCTB, KAYECTBEHHBIE PEaKI[MU Ha
QNbJICTU/IBI, Kpaxmall, YKCYCHYIO KHUCJIOTY; JACHaTypauus
OCNKOB TMpHU HAarpeBaHWH, IIBETHBIC pPEAKIUH OEJIKOB;
MPOBOJIUTh PEAKIMA MOHHOTO OOMEHa, OMpPENeNsTh Cpery
BOJIHBIX PAcCTBOPOB, KAYECTBCHHBIC PEAKIIMM Ha CYIb(aT-,
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— CO03/7aBaTh TEKCTHl B DPA3IUYHBIX (oOpMATaX C y4ETOM
HazHaueHUs MHPOPMALMM M 1LENeBOM  ayJuTOpuH,
BBIOMpas ONTUMaJbHYIO (GOpMYy MpEACTaBICHUS U
BHU3YyaJIM3aluu;

— OLIEHUBATh JJOCTOBEPHOCTb, IETUTUMHOCTb HH(OpMaLIH,
€€ COOTBETCTBHE IIPABOBBIM U MOPAIBbHO-3TUYECKUM

HOpMaw;

— BIAIeTh HaBBIKAMU  PACMO3HABAaHUS W 3aIUTHI
uHpopmamuu, MH(OpMaIMOHHOM 6e3omacHoCcTH
JIMYHOCTH.

KapOOHAT- U XJIOPUI-aHUOHBI, Ha KATUOH aMMOHHSI; peIiaTh
SKCIIEpUMEHTANIbHbIE 3a7auuM 1o TemaMm '"Mertamisl" u
"Hemeramibl') B COOTBETCTBHMM C IMpaBUJIaMU TEXHUKU
0e30macHOCTM MpU  OOpalleHUW C  BEUIECTBAMH |
1abopaTOpPHBIM 000PYIOBAHUEM; TIPEICTABIATh PE3YIILTATHI
XAMHYECKOTO JKCIEPHMEHTa B (OpME 3alHCH ypaBHEHUM
COOTBETCTBYIOLIMX peakuuii u (GopMymupoBaTh BBIBOJBI Ha
OCHOBE 3TUX PE3YJbTaTOB;

ImP6 09. chopMupoBaHHOCTH YMEHHUSI aHAIM3UPOBATH
XUMUYECKYI0 HHGOpPMAalMIO, TMOJIY4aeMyl0 M3 Pa3HbBIX
HUCTOYHUKOB (CpeACTB MaccoBOM HH(OpMAIUU, CETh
Wutepuer u apyrue).

OK 04. DddexruBHO
B3aMMOJICVICTBOBATH U
paboratb B
KOJIJIEKTUBE U
KOMaHJIe

JIM4YHOCTHBIE Pe3yabTAaThl J0JKHBI OTPAKATH B YACTH:

IPaKAAHCKOT0 BOCIIUTAHUS:

— TOTOBHOCTH BECTH COBMECTHYIO JECATEIBHOCTH B
MHTEpecax IPaXIaHCKOr0 OOIIeCTBa;

— yMeHHe B3aMMOJIEHCTBOBATH C COLIMAJIBHBIMH
WHCTUTYTaMU B COOTBETCTBUH C UX (YHKIUSAMU U
Ha3HaYECHUEM.

MeTanpeaMeTHbIEe Pe3yJbTAThl J0LKHBI 0TPAKATH:

OBiaseHne yHUBEPCAJIbHBIMH KOMMYHMKATHBHBIMH

JeiicTBUSIMHA:

0) coBMecCTHAas1 1esITeJIbHOCTD.

— ITOHHMMATh MU UCIIOJIB30BaTh MPECUMYIICCTBA KOMaH}IHOI\/JI n
WHJIMBUIYAJILHON paOOTHI;

— [NPUHHUMATH e COBMECTHOU JACATCIIBHOCTH,
OpPraHH30BBIBaTh M KOOPAMHUPOBATh JICHCTBHUS 1O €€
JOCTHKEHUIO: COCTABJISIT TIJIaH JIEHCTBHI, paclipeeTsaTh

pojii € Yy4eTOM MHEHUW YYaCTHHUKOB OOCYXIaTb
pe3yNnbTaThl COBMECTHOM pabOTHI.
OBJaageHne YHHUBeEPCAJIbLHBIMHA peryJsiTuBHbIMH
JeiicTBUSIMHA:

JucuuniauHapHbie (MpeAMeTHBIE) pe3yJIbTaThl H J0JIAKHBI
0TPaXKaTh:

IP6 08. cdhopMuUpOBaHHOCTh YMEHHW TUIAaHUPOBATH U
BBITIOTHATh XUMHUYECKHH OKCIEPUMEHT (TpeBpallieHus
OPTraHUYECKUX BEIIECTB MPH HArpeBaHWM, MOJTYUYCHHE
ATUJICHA U U3yYEHHE er0 CBOMCTB, KAYECTBEHHBIE PeaKI[MU Ha
IBJCTUBI, KpaxMal, YKCYCHYIO KHUCIIOTY;, JCHATypamus
OCNKOB TMpHU HAarpeBaHWH, I[BETHBIE pEaKIUM OCJIKOB;
MPOBOJIUTh PEAKIMA HMOHHOTO OOMEHA, OMPENeNsTh Cpemy
BOJIHBIX PAcTBOPOB, KAYECTBCHHBIC PEAKIMHM Ha CYIb(aT-,
KapOOHAT- U XJIOPU/I-aHUOHBI, Ha KATUOH aMMOHHSI; peIiaTh
SKCIIEpUMEHTANIbHbIE 33a7auuM 1o TemaMm "Meramnsl" u
"Hemeramibl") B COOTBETCTBUM C MpPaBWIAMU TEXHUKU
0e30macHOCTM MpU  OOpalleHUM C  BEUeCTBAMH |
1abopaToOpHBIM 000PYIOBAHUEM; MPEICTABIATh PE3YIILTATHI
XAMHYECKOTO JKCTepruMeHTa B (GOpMe 3alHuCH ypaBHEHUM
COOTBETCTBYIOLIMX peakuuii u (GopMymupoBaTh BBIBOJBI Ha
OCHOBE ATUX PE3YJIbTATOB.




I) NPpUHATHE ce0s U APYTrUX JIOae:

— TMPUHUMATh MOTUBBI U APTYMEHTHI JIPYTUX JIOJIEH TpHU
aHaJM3€e PEe3yIbTaTOB JIEATEIHHOCTH;

— TIpU3HaBaThb CBOE MPaBO M MPaBO JAPYrUX JIIOAEH Ha
OIIMOKH;

— pa3BUBaTh CHOCOOHOCTh MOHHUMATh MHP C TO3UIUU
JPYroro 4ejoBeKa.

OK 07.
CopnelicTBOBATH
COXpaHEHUIO
OKpYXKarollel Cpebl,
pecypcocOepeReHu1o,
PUMEHSATH 3HaHUs 00
W3MEHEHUH KIMMaTa,
TPUHITUTIBI
OEepeKITMBOTO
MPOU3BOCTBA,
3pPeKTUBHO
IIENCTBOBATE B
Ype3BbIYATHBIX
CUTYaITUSIX

JINYHOCTHBIE pe3yJbTaThl J0JKHbI OTPAKATh B YaCTH:

JKO0JIOTHY€CKOIr0 BOCIIUTAHNA :

— chopMHPOBAHHOCTH 9KOJIOTUYECKOMN KyJbTYpHI,
IIOHUMAaHHUE  BJHSHUSA  COLUAIBHO-DKOHOMHUYECKUX
IIPOLECCOB HA COCTOSIHUE IPUPOAHOM M COLMAIBHOMN

cpenpl, OCO3HaHUE 17100aJIbHOTO Xapakrepa
HKOJIOTHYECKUX MpoOiem;
— IUIAHUPOBAaHWE W  OCYLIECTBJIEHHE  JCUCTBUUA B

OKpYXalolllel cpee Ha OCHOBE neneu
YCTOMYHMBOTO Pa3BUTHUS YEIOBEUECTBA;

— QAKTUBHOE HEMNpUATHE JACUCTBUN, NPUHOCAUMX Bpel
OKPYXKAIOLLEH CpeJe;

— yMEHHue MPOTHO3UPOBATh
JKOJIOTHYECKUE MOCJIeACTBUS
JNEUCTBUM, IPEAOTBPALLATD UX.

MeTanpeaMeTHbIE Pe3yJbTAThI J0JKHbI OTPAKATH:

3HaHHUA

HeOJIaronpusTHbIE
npeInpUHIMAaeMbIX

Osananenne YHHMBEPCAJIbHBIMH y4eOHBIMH

NMO3HABATEJIbHBIMH € CTBUSAMM:

B) padora ¢ undopmaumeii:

— HCIONB30BaTh  CpeACTBAa  WMH(OPMAIMOHHBIX |
KOMMYHUKAllUOHHBIX ~ TEXHOJOTHH B peleHUuHu
KOTHUTHBHBIX, KOMMYHUKAaTUBHBIX U OPraHU3allMOHHBIX
3ajad ¢ coOmoJieHueM TpeOOBaHUN  SPrOHOMUKH,

TCXHU KU 6630HaCHOCTI/I, TUTUCHBI, pecypcoc6epe>KeHI/I;1,

JAucuuniuHapHbie (MpeAMeTHbIE) Pe3yJbTAThl U 10KHbI
O0TPaXKATh:

I1P6 01. chopMUpPOBaHHOCTH MIPEACTABICHUN: O XUMUYECKON
COCTAaBJISIFOIICH €CTECTBEHHOHAYYHOW KAPTHHBI MHUpPA, POJIH
XMMUH B TIO3HAHUHU SIBICHHUN TPHUPOIBI, B (HOPMUPOBAHUH
MBIIDICHUST W KYJIBTYpbl JIMYHOCTH, €€ (yHKIIHOHAILHOM
rPaMOTHOCTH, HEOOXOIMMOM i pEeleHUsS MPAKTHYECKUX
3a7a4 ¥ YKOJIOTHYECKH 000CHOBAaHHOTO OTHOIIICHUS K CBOEMY
3I0POBBIO U IPUPOJHOM Ccperie;

I1P6 10. cdopmMupOBaHHOCTH YMEHUM COOMIOAATH MpaBUIIa
HKOJIOTHYECKH I1eTIECO00pa3HOT0 TMOBENEHUsI B OBITY H
TPYIOBOM JEATENBHOCTH B LENSIX COXPaHEHUS CBOETO
3I0pPOBbsl U OKpYXKaroUeld MNPUPOJHON Cpebl; YUUTHIBATH
OMacHOCTh  BO3JCUCTBUS ~ HAa  JKUBbIE  OpPraHU3MbI
OTpEIeNICHHBIX BEIIECTB, IOHMUMAsi CMBICI [OKa3aTens
MPEJEIbHON TOMYCTUMON KOHILIEHTPALIUH .




MPABOBBIX U ITHYECKHUX HOPM, HOPM HH(OPMAI[HOHHON
0€30MaCHOCTH.

IIK 2.1.
OcylecTBISTh
omnpeelieHue U
yCTpaHEHUE OTKA30B B
paboTe CTAaHITMOHHBIX,
NEPETOHHBIX,
MHKPOITPOIIECCOPHBIX
1 TUarHOCTHYECKUX
CUCTEM aBTOMATHUKHU.

- YMEHHE OMPEIEINIATH KOHCTPYKTUBHBIE OCOOCHHOCTH CHCTEM
CUTHAJU3allHH, LEHTpaIU3a U u OOKUPOBKH,
KEJIE3HOJOPOKHOM aBTOMATUKU U TEIEMEXaHUKH;

- c(hopMHUPOBATE TPENICTABIICHUS: O CBOMCTBAX METAJIIIOB,
CIJIaBax, BUJIaX KOPPO3UHU, 00IaCTH TPUMEHEHH S
HEMETAJUIMYECKUX U KOMITIO3ULIMOHHBIX MaTEPUAJIOB,
CBOMCTBaX HEOPraHMYECKUX U OPTaHMYECKUX COCIMHECHUI,
0€30IMacCHOM U CITOIH30BAHNH BAKHEUITINX HEOPTAHMYECKUX 1
OpPraHUYECKUX BEIIECTB B OBITY M MPAKTHYECKOM
JIesITeTHOCTH YeJIOBEKa.
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2 CTPYKTYPA U COJAEPXKAHME YYEBHOUN JUCIHUILIAHBI

«XUM U »

2.1. O0beM JMCHUIIMHBI ¥ BUIbI Y4e0HOI padoThl

2. CTPYKTYPA U COAEPXKAHUE OBIIEOBPA3OBATEJILHON JTUCHUILIAHBI

- Oo0bem B

Bun yueOHoit padoThI

yacax
O0Bém o0pa3oBaTeIbHOM NPOrPaMMBbl AWCHUIINHBI 72
Conep:xkanue yueOHOro MmaTepuajia 64/61
B T. 4.:
TeopeTHYECKHUE 3aHITHSA 25
NpaKTH4YeCKHe 3aHATHSA 26
JIadopaTopHbIe 3aHATHSA 6/10
CamocrosiTe/ibHAsi padoTa 11/
IIpod eccoHAILHO OPUEHTHPOBAHHOE COJEpKaHuUe (coiep:KaHue 5
NPUKJIATHOT0 MOAYJs)°
B T. 4.:
TeOopeTHYe CKUe 3aHATHS 4
NMpaKTH4YeCKHe 3aHATHSA 4

**%k

IpomeskyTounasi arrecranus (1ud ¢ e pe HIMPOBAHHDIH 3a4eT)?

3

MpodeccMoHanbHO OPUEHTMPOBAHHOE CcoAepiKaHMe MOXKeT 6biTb pacnpegeneHo

CKOHLEHTPMPOBaHO B pasaene MpuknagHon moaynb.

4 dopma NPOMEKYTOUHOM aTTecTalMmn U KONMYECTBO YaCOB, OTBOAMMbIX Ha ee NpPoBeAeHne, pernaMeHTUPYIOTCA YYebHbIM

nnaHom O CMNO

no pasgenam (Temam)

nnn



2.2. TemaTn4ecKuil IJIAH U COJEPKAHUE TUCUUILIAHbBI

HanmMeHoBaHue
pas3iesioB M TeM

Coaep:kanue y4eOHOro MaTeprasia (OCHOBHOE H NPO(eCCHOHAILHO OPHEHTHPOBAHHOE ),
JIabopaTopHble M NMPAKTHYECKHe 3aHATHS, IPUKJIAAHON MOAYJIb

O0BéM
4aC0B

Dopmupyembie
KOMIIE Te HIIUH

1

2

4

Copep:xkanue yueOHOro MaTepuaja

72

Pa3neu 1. TeopeTuyeckne 0CHOBbI XUMHUH

17

Tema 1.1.
OcCHOBHBIE
XUMHYECKHE ITOHATHS
U 3aKOHBI, CTPOCHUE
aTOMOB  XHMHYECKUX
3JIEMEHTOB

Coaep:xkanue y4eOHOro MmaTepuajia

XUMHUYECKUM dJIEMEHT. ATOM. SIapo aToma, M30TOIBI. DJIEKTPOHHAS 0007109Ka. DHEPTETHICCKIE
YPOBHH, MMOJYPOBHU. ATOMHBIC OpOHUTaH, S-, P-, d- 3meMeHTb. OCOOCHHOCTH pachpe/e/icHus
AJIEKTPOHOB IO OpOMTAIIM B aTOMax 3JEMEHTOB MEPBBIX YETHIPEX MEPHOJOB. DJIEKTPOHHAs
KoH(puryparus atoMoB. OCHOBHBIE XUMUYECKUE 3aKOHBI

IIpakTH4YecKkue 3aHATUSA

[Tpakrnueckas padota Nel. «OCHOBHBIE KOJTMYECTBEHHBIC 3aKOHBI B XMMHUHM W PacdeThl I10
YpaBHEHUSIM XUMUUYECKUX PEAKIUI.

OTHOCHUTENbHBIE aTOMHAs U MOJIEKy/sipHas Maccbl. MonsipHas Macca. KonnuecTBo BeriecTBa.
MaccoBass n0as BemecTBa. 3akoH ABoraapo. MomspHbli 00beM Ta30B. OTHOCHUTEIbHAS
MIJIOTHOCTH ra30B. PacueTsl Mo ypaBHEHHUSIM XUMUUYECKUX PEAKIIU ¢ MCIOJIB30BAHHEM MacCOBOM
JIOJIA BEIIECTBA, 00heMa (HOPMaJIbHBIE YCIOBHSI) Ta30B, KOJUYECTBA BEIIECTBA

OK 01

Tema 1.2.
[lepuoanuecknil 3akoH
u [Tepuoanueckas
CUCTEMa XUMHUYECKUX
anementoB . W
MenneneeBa, ux CBsI3b
c COBPEMEHHOU
TEeOpHen CTPOEHHUS
aTOMOB

Coaep:xkanue y4eOHOro MmaTepuajia

HpaKTuqe CKHE 3aHATHA

[paktuyeckas padora Ne2. «/3yueHune nepuoanyecKuX 3aKOHOMEPHOCTEN U UX B3aUMOCBSI3H CO
CTPOECHHUEM aTOMOB).

[lepronuueckas cucrema xumudeckux snemMeHToB [[.M. MenneneeBa. CBsi3b meproanYECKOTO
3akoHa U [leproanyueckoi cucTeMbl XAMUYECKUX 3JIEMEHTOB C COBPEMEHHOM TEOPHUEN CTPOEHUS
aTOMOB. 3aKOHOMEPHOCTH HW3MEHCHHS CBOMCTB XHMHUYECKHX JJIEMEHTOB, OOpa3yeMbIX HMHU
MPOCTBIX U CJIOKHBIX BEILECTB IO rpynnaM u nepuojam [lepuoanydeckoit cuctemsl. 3HaUE€HHE
MEPUOJANYECKOTO 3aKOHA U CUCTEMbl XMMHYECKUX dJieMeHTOB J[.MI. MeHneneeBa B pa3BUTUM
HaYKH.

VYCcTaHOBJIEHHE CBS3M MEXIYy CTPOCHHMEM aTOMOB XMMHUYECKHUX 3JIEMEHTOB M NEPUOJAUYECKUM
H3MEHEHHEM CBONCTB XMMHUYECKHAX DJIEMEHTOB U NX COEJUHEHHUH B COOTBETCTBHH C ITOJIOKEHUEM

OK 01
OK 02
I1IK2.1

5 O6pa3oBaTenbHaA OPraHM3aLMs BipaBe CaMOCTOATE/IbHO ONPEeAeATb NOC/ef0BaTeIbHOCTb M3YUYeHUA Pa3fe/ioB U TEM, BXOZALWMX B HUX, @ TaKKe nepepacnpemsenaTb KOJIU4ecTso
YacoB ANf OCBOEHUA 0byyatowmmmcsa yuebHOro matepuana, c y4eTom NOrMKkn GOpMMUPOBAHUA AUCLMNINHAPHbIX PE3ybTaToB, 06LWKUX U NpodeccHoHaibHbIX KOMMETEHLMN,
MEKMPEeAMETHbIX CBA3EN C APYrMMM AUCLMNAMHAMK 06LLe0bpa3oBaTenbHOro U obLenpodeccuoHaibHOro LMKN0B yyebHoro naaHa ON CMO.




[Tepuoauueckoi cucteMbl. Pemenne nmpakTUKO-OpUEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHUN Ha
XapaKTepU3aIui0 XUMHYECKUX D3JIeMEHTOB «MeTalnndyeckie / HEMETaUTHYeCKHe CBOWCTBA
XUMHUUYCCKUX JJICMCHTOB B COOTBCTCTBUU C HX JJICKTPOHHBIM CTPOCHUCM U II0JIOKCHUCEM B
MEePUOIMYECKON cucTeMe XuMHUUeckux snemeHToB JI.11. MenneneeBa»

Tema 1.3. Coaep:xkaHue y4eOHOro MaTepuajia OK 01
Crpoenne BemgecTBa | CTpoeHHE BEIECTBA. XUMHUYECKask CBSA3b. BHJIbI XUMUYECKOH CBS3U (KOBAJCHTHAS HEMOJIAPHAs
Hu IPUPOJA | U MOJSIpHAs, MOHHAs, MeTaJuThdeckas). MexaHu3Mbl 00pa30BaHMS KOBAJIGHTHON XWMHUYECKOU
XUMHUYECKOU CBs3M. | CBsi3M  (OOMEHHBIH ¥ JIOHOPHO-AKIENTOpHBIN). BomopomHas cBsi3b. BalleHTHOCT.
Mmuoroo6pasue DJIeKTpOoOTpULATENBHOCTh. CTeNEHb OKUCIeHUs. VIOHBI: KATHOHBI M aHUOHBI
BEILECTB IIpakTnyeckune 3aHsATHS
[pakruueckas pabota Ne3. «CtpoeHue BelecTBa U NPUPOAa XUMHUUECKOH CBS3U.
JeMoHcTpalus MoJenel KpUCTaUIMYEeCKUX PEeILeTOK: MOHHOM (XJIOpUJ HaTpus), aTOMHOMN
(rpaduT u anmas), MOJIEKYISIpHOU (YITIEKUCIIBIN ra3, WoJ), METaJUTMYECKON (HAaTpuil, MarHui,
Mmenb). Perienne mpakTH4yecKkuX 3alaHUi Ha COCTaBJIEHUE AJIEKTPOHHO-Tpaduyeckux (Gopmya
371€eMeHTOB 1—4 nepuooB
Tema 1.4. Coaep:xkanue y4eOHOro Mmarepuajia OK 01
Knaccudukanus, Knaccudukanust HeopraHnyeckux BemlecTB. HoMmeHKiIaTypa HEOPTaHMYECKHX BEIECTB OK 02
u HOMCHKIIaTypa | (OKCHIbI, TUIPOKCHIBI, KHUCIOTHI, COJH). BeliecTBa MOJEKYISIpHOTO W HEMOJEKYISIPHOTO
HEOPraHUYECKUX CTpOeHHUs. ArperaTHble COCTOSIHUS BelecTBa. Kpucrtammueckue 1 aMmop@Hble BeliecTBa. 3aKOH
BCIICCTB IIOCTOSIHCTBA COCTaBa BEILECTBA. THIbI KPUCTAJUIMYECKUX PELIETOK (ATOMHas, MOJIEKYJIIpHasi,
MOHHAas1, METa/NInYecKast). 3aBUCUMOCTb CBOIMCTBA BEILIECTB OT TUIIA KPUCTAILTUYECKOMN PEILIETKI
IIpakTH4Yeckue 3aHATUSA
[Ipakrudeckas padota Ned. «HoMeHKIaTypa HEOPTaHUYECKUX BEIECTBY.
Pemenne mnpaktuyeckux 3aJaHUd MO KIacCU(UKAIIMM, HOMEHKIAType M XUMHYECKHUM
dopMynaM HEOpPraHUYECKUX BEILECTB PA3IUYHBIX KIAcCOB (YrapHbIN ra3, YyrJIEeKUCIbIH Tas3,
aMMHaK, raiieHasl U3BeCTb, HeraleHas U3BeCTh, MUThEBAs COJa M JIPYTHX): HA3BaHUS BEIIECTB
no mexayHapoanoit (MIOITAK) unu TpuBHanbHON HOMEHKIATYpEe M COCTaBJICHHE (HOPMYIIBI
XUMUYECKUX BEILECTB, OIpeAeieHne NMPUHAIIEKHOCTH K Kiaccy. [louck umH@opmanuu mno
Ha3BaHUSM, UJIEHTH(UKATOPaM, CTPYKTYPHBIM (popMyinaM. AHaAIU3 XUMHUYECKOM MH(opManuu,
MOJTydaeMON M3 pa3HbIX MCTOUYHUKOB (CPEACTB MaccoBoW HMH(popMaiuu, cetb MHTepHET H
Apyrue)
Tema 1.5. Copepxanue yueOHOro Marepuajia OK 01
Tuner XUMUYCCKUX | XyMuueckass peakius. Krmaccudukanuss XdMHYECKHX PEaKIUuid B HEOPraHWYECKOM U
peakiuii OpraHUYECKOW XUMHHU. 3aKOHBl COXPAHEHHUsI MAcChl BEILECTBA, COXPAHEHMS U IIPEBPALLCHUS




SHEPTUU MPU XUMUYECKUX peakiuusX. OKUCIUTENbHO-BOCCTAHOBUTENbHbIE peakiuu (YpaBHEHUS
OKHCJICHUSI-BOCCTAHOBJICHUSI, CTENEHb OKUCIEHUS, OKUCIUTEIh M  BOCCTAHOBUTEINb,
OKHCJIUTEIbHO-BOCCTAHOBHUTEIIBHBIC PEAKIIMA B TPUPOJIE, MPOU3BOACTBEHHBIX IIpoIeccax M
KHU3HEIEATETbHOCTH OPTaHU3MOB)

CamocrosiTeqibHass padora Ne 1 OKuUCIUTETbHO-BOCCTAHOBUTEIBHBIC PEAKIIMU B IMPUPOJIE,
MPOU3BOACTBEHHBIX MPOIECCAX U KUZHEAEATETbHOCTH OPTAaHI3MOB.

Tema 1.6.
CxopocTb XUMHYECKUX
peakuuii. XUMHYECKOE
paBHOBecuHe

Conep:xaHue y4yeOHOro MaTepuaJjia

CKOpoCTh peakiuuu, €€ 3aBUCHUMOCTb OT PA3IMYHBIX (DAKTOPOB: MPHUPOABI PEarHpyOIMX
BEILECTB, KOHIIEHTPALMA PEarnpyrolMX BELICCTB, TEMIEPATypbl M IUIOM@AIN PEaKIIHOHHON
noBepxHOCTHU. TermoBble 3PPeKThl XUMUYECKUX PEAKIUIN: 9K30- U IHAOTEPMHUUECKUE PEAKIIHH.
OOpatumble peakuu. XuMHYecKoe paBHOBecue. DakTopbl, BIUSIONME Ha COCTOSHHE
XMMHYECKOTO paBHOBECHS (KOHLIEHTpAIMs PEareHTOB WM IMPOJYKTOB pEaKIUH, JaBJIEHUE,
temneparypa). [lpunnun Jle [arense

HpaKTuqe CKHE 3aHATHA

[lpaktuueckass pabora NoS. «BnusiHMe pa3nUuHBIX (PAKTOPOB Ha CKOPOCTh XHWMUYECKOM
peaKuum».

Pemenne mnpakTHKO-OPUEHTUPOBAHHBIX 33JaHUl Ha aHaiau3 (HaKTOpOB, BIUSIOLMX Ha
M3MEHEHHE CKOPOCTH XMMUUYECKON pEaKuMu. 3aBUCUMOCTb CKOPOCTH XHUMHUUYECKOW PEaKIIMU OT
OPUCYTCTBUSL KaTaau3aTopa Ha IMPUMEpE DPA3IO0KEHHS IEPOKCHAA BOAOPOAA C IMOMOUIBIO
JUOKCHJla MapraHia M KaTajasbl. PelleHne NpaKTMKO-OPUEHTHUPOBAHHBIX 3aJaHUN Ha
npuMeHenue npuHuuna Jle-1arense st HAXOKACHUS HalpaBJICHUS CMELICHUS PaBHOBECUS
XUMHUYECKOU PEaKIMU U aHATU3 (PAKTOPOB, BIHMSIOMMX HAa CMEIICHHE XUMHUYECKOTO PABHOBECHS

OK 01
OK 02
K 2.1

Tema 1.7.
PactBopsl, Teopus
BIIEKTPOJIM TUYECKOU

JNIUCCOLIMALIUY Y UOHHBIA
o0MeH

Coaep:xkanue y4eOHOro MmaTepuajia

PactBopbl. Bunbel pacTBOpoB MO cOAEp)KaHHWIO PACTBOPEHHOIO BellecTBAa. PacTBOPUMOCTS.
[lonsaTHe o aucnepcHbIX cuctemax. MCTHHHBIE M KOJIOMIHBIE pacTBOpbl. MaccoBast 10is
BellecTBa B pactBope. [lonsarue o BonopoaHom nokaszarene (pH) pactBopa. DiekrpoinTuyeckas
aucconuanysi. CHIIbHbIE U CJ1a0ble 3JIEKTPOJIMTHI, HEUIEKTPOJIUTHI. Peakinu HOHHOTo oOMeHa

JlabopaTopHbie 3aHATHSA

JlaGopatopnas pabota Nel «IpurotoBieHue pacTBOpOB».

IIpuroToBieHue paCTBOPOB 3aJaHHOM MAacCOBOU J0JIEM paCTBOPEHHOIO BEIIECTBA, IIPOBEICHUE
peakuuii HMOHHOTO OOMEHa, ONpeAe]IeHHE Cpedbl pPAacTBOPOB BEILIECTB C  IOMOIIBIO
YHUBEPCAJIBHOTO WMHJUKaTOpa (KHUcias, HEHWTpajbHas, LielouyHas). 3aJaHus Ha COCTaBJICHUE
HMOHHBIX peakuui. PeleHne NmpakTuKo-OpUEHTUPOBAHHBIX PAaCUYETHBIX 3aJaHUN Ha PacTBOPHI,
VCIOJIb3yeMbI€ B OBITOBON M IPOU3BOACTBEHHOM AEATEILHOCTH YEJIOBEKA

OK 01
OK 02
OK 04
OK 07
K 2.1




CamocrosiTesibHasi padora o0ydyaronmxcsa Ne2. 3ajjaHue Ha COCTaBJICHUE HOHHBIX PEaKINi

Kounrpoabnasi paGora
1

CtpoeHue BelecTBa U XMMUYECKHE peakiuu (o paszaeny 1)

Pa3nen 2. Heoprannueckasi xumust

Tema 2.1.
DU3NKO-XUMHYECKHE
CBOMCTBA
HEOPTraHUYECKUX
BCIIECTB

Coaep:xkanue y4eOHOro Mmarepuajia

Mertamnel. [lonoxenue wmetaioB B Ilepuoandeckodt cucCTeME XUMHUUYECKHX SJIEMEHTOB.
OCOOCHHOCTH CTPOCHHS DJICKTPOHHBIX O0O0JIOYEK aToMOB MeTauioB. OOnme du3nyueckue
cBoiictBa MeTaJioB. CIUIaBbl METAJUIOB. DJIEKTPOXUMUUYECKUM Pl HANPSHKEHUUM METaJUIoB.
XUMHUYECKHE CBOMCTBA BAKHEUIIIMX METAJUIOB (HATPUM, KaTUi, KAJIBIIMK, MarHUM, aTlOMUHUMN,
[UHK, XpOM, Xele30, Medb) W HuX coequHeHuil. OOume crnocoObl MOMy4eHUS METaUIoB.
[lpumeHeHne MeTalioB B OBITY U TEXHUKE

Hewmerannel. [onoxenne nemeraiuioB B Ilepuoauueckoit cucteMe XumMuueckux ssementos J[. M.
MenzaeneeBa M OCOOCHHOCTH CTpoeHHs aToMoB. Dusnueckue CBOHCTBA HEMETAUIOB.
ANnoTponusi HeMeTauIoB (Ha MpUMepe KUciaopoaa, cepsl, (Gocdopa u yrnepoaa). XuMHIECKHE
CBOWCTBA M MIPUMEHEHHE BAXHEHUIIIMX HEMETAIIOB (TAJIOTEHOB, CEePhI, a30Ta, Gocdopa, yriaepoaa
U KPEeMHHUS) U UX COCIUHEHUU (OKCHUIIOB, KHUCIOPOJCOACPKAIMX KHUCIOT, BOJOPOAHBIX
coenuHeHui). [[puMeHeHne BaKHEUIIMX HEMETAIIOB U UX COSAMHEHUN XUMHUYECKUE CBOMCTBA
OCHOBHBIX KITACCOB HEOPTaHMYECKUX BEIIECTB (OKCHIOB, THIPOKCHIOB, KUCIIOT, CONIEH U Jp.).

CamocrositesibHasi  paGora Ne 3 ['eHermueckas CBsi3b HEOPTraHWYECKUX  BEIECTB,
NPUHAISKAIMX K Pa3IMYHBIM KIaccaM. 3aKOHOMEPHOCTH B HM3MEHEHHHM CBOWCTB IPOCTBHIX
BELIECTB, BOJOPOIHBIX COCAMHEHHH, BBICIIMX OKCUJIOB U THAPOKCHI0B

HpaKTuqe CKHE 3aHATHA

[paktuyeckass padora Ne6. «DU3MKO-XUMHUYECKAE CBOMCTBA HEOPTAaHUUECKUX BEIICCTBY.
CocraBieHue ypaBHEHMI XMMHUUYECKMX pEaKUUM C Y4acTHEM HPOCTBIX M CIOXKHBIX
HEOPraHMYECKUX BEIIECTB: METANIOB U HEMETAJUIOB; OKCHUJIOB METAJUIOB, HEMETaNIOB H
aM(OTEpHBIX JIEMEHTOB; HEOPraHUYECKUX KHUCIIOT, OCHOBAaHMH M aM(OTEPHBIX THUIPOKCHIIOB;
HEOPTraHUYECKUX COJIEH, XapaKTEpU3YIOIIMX HX CBOICTBA.

Pacuérer Mmacchl BemecTBa Uil 00bEMa Ta30B MO W3BECTHOMY KOJMYECTBY BEIECTBA, Macce WU
00BEMY OHOTO M3 yYAaCTBYIOIIMX B PEAKIIMU BEIIECTB, pacu€Thl Macchl (00BhEMa, KOIMYECTBA
BEIIIECTBA) MPOAYKTOB PEAKIIMH, €CIIM OJHO W3 BEINECTB MMEET MpuMecH. Permenue mpakruko-
OpUEHTHUPOBAHHBIX 33JJaHUN Ha CBOWCTBA, COCTaB, MOJYy4YeHHE M O€30MacHOE HCIOIh30BaHUE
BAKHEHIIMX HEOPTAHUUYECKUX BEIIECTB B OBITY M TPO(ECCHOHAIBHOM ESTETbHOCTH YeJIOBEKA

OK 01
OK 02
OK 04
IIK 2.1

Tema 2.2.

Coaep:xkanue y4eOHOro marepuajia

OK 01




Unenrtupukanus JlaGopaTopHble 3aHATHS OK 02
HEOPTraHNYECKUX Jla6oparopHas pabota Ne2 «neHTH(UKAIINS HEOPraHMIECKNX BEIECTBY. OK 04
BCILCCTB Pemenue skcriepuMeHTANbHBIX 33/1a4 110 XMMUYECKHUM CBOWCTBaM METAIJIOB U HEMETAIIJIOB, 1O
pacro3HaBaHUIO W TIOJYYCHHIO COCOUHEHUH METAJIOB M HEMETAUIOB (B3aMMOJICHCTBUE
TUJIPOKCUJIA ATIOMUHUSI C paCTBOpPaMM KHUCIJIOT U Iueioueit,). Maentudukanus HeopraHuyeckux
BEILIECTB C HCIOJIb30BAaHUEM HX (DU3MKO-XUMHYECKHX CBOWCTB, XapaKTEPHBIX KayeCTBEHHBIX
peakuuii. KauecTBeHHble peakiuu Ha cyinb(ar-, kapOOHAT- U XJIOPUA-aHUOHBI, Ha KaTHOHBI
METaJIJIOB ¥ KATUOH aMMOHMUS
Kounrpoabnasi paGora .
5 CBoiicTBa HEOpraHWYECKUX BEIIECTB (110 pa3zaeny 2)
Paznea 3. TeopeTuueckue 0CHOBbI OPraHu4YeCcKOil XUMHUH
Tema 3.1. Copep:xanue y4eOHOro MaTepHajia OK 01
Knaccudukanms, [IpeameT opraHnYecKOi XUMHUU: €€ BOSHUKHOBEHHUE, Pa3BUTHE M 3HAYCHHE B MOJYYCHUH HOBBIX
CTpOCHHUE M|BEIIECTB U MarepuayioB. Teopus CTpoeHHsi opraHHYecKux coeauHeHuil A.M. byriepoBa, eé
HOMEHKJIAaTypa OCHOBHBIE MosIoKkeHUsA. CTPYKTYpHBIE (POPMYIIBI OPTraHUYECKUX BEILECTB. | OMOJIOTH S, H30MEpHSL.
OpPTaHMYECKHX BEUIECTB | XMMHYECKAsK CBSI3b B OPTaHMYECKHX COCAMHEHHSX: KPaTHBIE CBSI3U, G- U TT-CBSI3H.
IlpesncraBienue o KnaccuUKallMu OPraHMYeCKUX BEIECTB.
CamocrosiTenbHast padota Ne 4 HoMeHKk1aTypa opraHM4ecKuX COeIMHEHUM (cucTeMaTrnyeckas)
Y TpUBUANbHBIE Ha3BaHUsI BAXKHEUIIMX MTPEICTAaBUTENIEH KIIaCCOB OPTaHUYECKUX BEILIECTB
IIpakTH4YecKkue 3aHATUSA
[Ipakrraeckas paborta Ne7. «HoMeHKIIaTypa OpraHUYECKUX BEILECTBY.
OznakomiieHne ¢ oOpa3llaMu OpraHMYECKUX BEUIECTB M MaTepuHallaMHd Ha HUX OCHOBE,
MOJICIMPOBAHME  MOJIEKYJl ~ OpPraHMYECKUX  BELIECTB,  HaOIIOJIEHHWE W ONHUCaHUE
JEMOHCTPALIMOHHBIX OMNBITOB IO MPEBPAIICHUIO OpPraHUYECKUX BEILECTB IMPU HarpeBaHUU
(mnaBnenue, oOyrmuBanue W ropeHue). CocTaBieHUE MOMHBIX M COKPAIIEHHBIX CTPYKTYPHBIX
dopMynT OpPraHMYECKHX BEUIECTB OTJAENBHBIX KIAaCcCOB, WCIONB3yd WX Ha3BaHUA TII0
CHUCTEMaTHUYeCKOll M TpHUBUAIbHONH HOMEHKIAType (3TWUJICH, AaleTHJIeH, [IHIEpUH, (eHOo,
dopmanberuy, ykCycHasi KUCIIOTa, MUIKH). PacueTsl mpocreiiieid (GopMylibl OpraHUYeCcKOn
MOJIEKYIIbI, UCXOJI U3 3JIEMEHTHOTO cocTaBa (B %)
2 cemecTp
Paznea 4. YrieBogopoabl
Tema 4.1. | Coaep:xkaHue y4eOHOro MmaTepuajia OK 01




YrneBogopoasl U HX
MPUPOAHBIE UCTOUYHUKHU

[IpenenpHBIE YIIIEBOAOPOIBI (aTKaHBI): COCTaB M CTPOCHHE, TOMOJIOTHYESCKUH psii. MeTaH U 3TaH:
CoCTaB, CTpocHHE, (DM3MYECKMe M XUMHYECKHE CBOWCTBA (PEaKIUHM 3aMEUICHUS W TOPCHHUS),
IOJIy4ECHHUE U IPUMEHEHUE.

HenpenenbHbie yriieBogoOpoOIbl (aJIKeHbBI, aTKaTUEHbI, aTKHHBI).

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJOTHYECKUI PsiA. DTUIIEH U TPOMUJIIEH: COCTaB, CTPOEHUE,
($u3nUecKrue U XMMUYECKUE CBOMCTBA (PEaKIIUU THAPUPOBAHUS, TAIOTCHUPOBAHMS, TUIpATAIIUH,
OKUCIICHUS U TTOJIMMEPHU3ALINH ) TTOTydeHHEe U TPUMEHEHUE.

AunkanveHsl: OyraaueH-1,3 u MeTunOyraaueH- 1,3, XAMUYECKoe CTPOCHHE, CBOMCTBA (peaKius
MOJIMMEpU3allii), MpUMEHEeHHe (IS CUHTe3a MPUPOJHOTO U CHHTETUYECKOTO Kaydyka H
pPE3UHBI).

ApomaTtudeckie yrieBoJopobl (apeHbl). beH301 u Tolyol: cocTaB, CTpOeHHE, (pU3MYecKre U
XUMHYECKHE CBOWMCTBA (PEAaKIUK TaIOTCHUPOBAHUS M HUTPOBAHMS), IOTyYCHHUE U IPUMEHEHHUE.
Toxkcn4HOCTH apeHOB (BIUsSHUE OCH30JIa HAa OpraHW3M dYejoBeka). ['eHeTndeckast CBs3b MEXKIY
YIJIEBOJIOPOAaMH, PUHAIICKAIIMMY K Pa3IMYHBIM KIIacCcaM.

[IpupoaHbie HCTOYHUKH YIIIeBOAOpoI0B. [Ipupoanblii Ta3 U monyTHbie HedTsHbIe ra3bl. Hedrh
n e mpoucxoxnaenue. CrocoObsl TepepaboTku HedTH: MEepPEeroHka, KPEeKUHT (TePMUUYECKUU,
KaTanmuThueckuit), muponus. llpomykrsl mepepaboTku  HedTH, UX MPUMEHEHHE B
MPOMBILITIEHHOCTH U B OBITY. KaMeHHBII1 yroib U IpOAyKTHI €ro rnepepaboTku

CamocTosiTeibHast padoTa Ne 5. AKHHBI: COCTaB U OCOOCHHOCTH CTPOCHU S, TOMOJIOTHYECKU I
psiA. ALIETHIICH: COCTaB, XAMUYECKOE CTPOCHHUE, ((M3NIECKUe i XMMHYECKUE CBOMCTBA (PEeaKIUu
TUJIpUPOBAHMS, TAJIOTEHUPOBAHUS, TUAPATAL[MY TOPEHUS), TOydEeHUE U IPUMEHEHHE (MCTOUHUK
BBICOKOTEMIIEPATYPHOTO TJIAMEHU JJIsl CBAPKU U PE3KU METAJLJIOB)

OK 02
OK 04
K 2.1

Tema 4.2.
DU3NKO-XUMHUYCSCKHE
CBOICTBA
YIJIEBOJIOPOIOB

Copnep:kanue y4eOHOro MaTepuajia

JlabopaTopHble 3aHATHS

Jlaboparopuas pabora Ne3 «CBoiicTBa yriaeBOI0POIOBY.

TpuBraigbHas U MEXKIyHApOIHAS HOMEHKIATYpa, XUMHUUYECKAE CBOMCTBA, CITOCOOBI MOJyUEHUS
yrneBoZopoaoB. [lonydeHne sTuiieHa W M3YYCHHE €r0 CBOMCTB. MoOJENIMpOBAHHE MOJICKYI U
XUMHUYECKHX MPEBPAICHUH YIIIEBOIOPOIOB (HA MpUMEpe dTaHa, STHJICHA, alleTHJIEHA U Jp.) U
raJIOTeHOMPOU3BOHBIX

OK 02
OK 04

Pazgean 5. Kuciiopogocoaep:kanme oprannyeckue coeIuHe HUsI

14

Tema 5.1.
Cnuptel. ®enon

Conepxanue yueOHOIro MaTe puaJjia

[IpenenbHbIC OTHOATOMHBIE CITUPTHI (METAHOJ M 3TAHOM): CTPOCHUE, (PU3UIECKUE U XUMHYECKHE
CBOMCTBA (peaKkMy ¢ aKTUBHBIMH METAJUIAMHU, TaJIOTEHOBOJIOPO/IaMHU, TOPEHNUE), IPUMEHEHHE.

OK 01
OK 07




BonopoaHbie CBs3M MeXIy MojeKylamMu cnupToB. Dusnonornyeckoe ACMCTBHE METaHOJa M
ATaHoJa Ha OPraHU3M YeJIOBEKa.

MHuoroaToMHbI€ CIUPTHI (ATUICHTIIMKOIL U TIUIEPUH): CTpOeHUE, (U3UUECKIE U XUMUYECKUE
CBOICTBa (B3aMMOJICHICTBUE CO IIEJIOYHBIMU METajUlaMH, KadeCTBEHHAasi peakius Ha
MHOI0AaTOMHBIE CHUPTHI). DU3NONIOrHYEcKOe ACHCTBHE Ha OpraHu3M uejioBeka. llpumenenue
TJIUIIEPUHA U STUIICHTIIUKOJIS.

®enon. CTpoeHUE MONEKY/Ibl, (U3MUECKHE W XUMHYeCKue cBoicTBa (eHona. TokcHYHOCTH
(deHoIa, ero GU3NOIOTHYECKOe NCHCTBHE HA OpraHu3M uenoBeka. [IpuMenenue eHona

Tema 5.2.

Anpnernasl.
KapOoHOBBIEC KUCITOTHI.
CrnoxHble 3pupbl

Copep:kanue y4e0HOro MaTepuajia

Anpaerusipl U KeTOHBI ((popMaiblerul, aleTaiabJIerua, aleToH): CTpOoeHHe, (U3UYECKue H
XUMUYECKHE CBOMCTBA (pEakuMH OKUCIEHUS U BOCCTAHOBJICHHUS, KAUECTBEHHBIC PEaKIINN),
IIOJIy4YEHUE U IPUMEHEHUE.

OIHOOCHOBHBIC TMpeeiibHbIE KapOOHOBBIE KUCIOTHI (MypaBbHUHAs W YKCYCHAasi KHUCIJIOTHI):
CTpoeHHe, (U3NYECKMe U XUMUUYECKHE CBOMCTBa (OOIME CBOWMCTBA KHUCIOT, pEaKIUs
TepuuKaINKM), TOXydeHHe U npumeHeHue. CTeapuHOBas W OJIEMHOBAas KHUCIOTHI Kak
MPEACTaBUTENHU BBICIIMX KAPOOHOBBIX KUCIOT. Mbljla Kak COJIM BBICIIMX KAPOOHOBBIX KUCIIOT, UX
MOIOIIIEE JIEHCTBHE.

CnoxHbie 3pUpPbI KaK TPOU3BOIHBIE KAPOOHOBBIX KUCIOT. ' Maponu3 cnoxHbIX 3¢upos. XKupsl.
I'maponu3s xupos. [Ipumenenue xxupoB. bruosnornyeckas posib KUPOB

OK 01
OK 02
OK 04

CamocrosiTesqibHasi padora Ne 6 [loaroroBka cooOmeHuit Ha TeMy 1o Bbibopy:  CllokHBIE
3¢UpHl M WX 3HAYCHHE B MPHUPONE, OBITY U TpPOM3BOACTBE. JKUPBI KaK MPOAYKT MUTAHUS U
XUMHYECKOE ChIpbe. 3aMeHa )KUPOB B TEXHUKE HEMHUIIEBBIM ChIpbeM. HexBaTka mpo0BOIBCTBUS
Kak mio0anbpHas MpoOsieMa 4eloBeYecTBa M IIyTH €€ pellieHHs. Mblia: mpolwioe, HAcTOsIIee,
Oymymee. CpencTBa THTHEHBI HAa OCHOBE KHCIIOPOJCOJCPIKAIMX OPraHMYECKUX COCIMHEHUH.
Cunrernyeckue Moronme cpeacrtsa (CMC): ToCTOMHCTBA U HEIOCTATKH.

Tema 5.3.
VYrieBoanl

Conep:kanue y4eOHOT0 MaTepuajia

VYrneBoapl: cocTaB, KIacCH(UKALMs YIIIEBOJOB (MOHO-, AM- M Toaucaxapujpsl). [noko3a —
MPOCTEUIIMH MOHOCaXapuJ: OCOOCHHOCTH CTPOSHUS MOJICKYJbl, (DM3MUECKHE M XUMHYECKHE
CBOWCTBA TJIIOKO3bI (B3ammojelicTBue ¢ ruapokcuaom wmeau (II), okucieHune aMMuadHBIM
pactBOpoM okcuia cepedpa (I), BocctanoBieHME, OpOXKEHUE TIIIOKO3bI), HAX0XKJCHHUE B IPUPOJIE,
MPUMEHEHHE TIIIOKO3bI, OMOJIOTHMYECKAass pPOJIb B IKU3HENCSATEIBHOCTH OpPraHW3Ma 4YeJOBeKa.
dorocuHTe3. PPyKTO3a KaK U30MEP TIIFOKO3BI.

Caxapo3a — mpeAcTaBUTENb JHCAXapUJIOB, THAPOJIHM3 Caxapo3bl, HaXOXKJICHHE B IMPUPOAE U
MIPUMEHEHHE.

OK 01
OK 02
OK 04




[Tonmucaxapupl: KpaxMaa W IEUII0JIO3a KaK MPUPOJHbIE moJuMepbl. CTpoeHUE Kpaxmaia |
LEJUTION03bI, (M3UYECKHE U XUMUYECKUE CBOMCTBA Kpaxmaia (THIposn3, KaueCTBEeHHAs PeaKiHs
C MOJIOM)

JlabopaTopHbie 3aHATHSA

Jlabopartopnas padora Ned "CpoiicTBa yrieBo10B"

CamocrosiTessbHasi padota Ne 7 CTpoeHue KpaxMaia v eJUTF0I03b], PU3HYECKUe U XUMUUYECKHE
CBOMCTBA Kpaxmasia (TMApOJIN3, KAYeCTBEHHAs PEAKIUs C HOJIOM)

Tema 5.4. Copep:xanue y4eOHOIo MarepHuajia OK 01
®usuko-xumuveckue | [IpakTHyeckue 3aHsATHS OK 02
CBOMCTBA [lpaktuueckass pabGora Ne§. «HomeHkiaTypa  KUCIOPOIOCOAEPKAIMX  OPraHUYECKUX OK 04
KHCIOPOAOCOACPKAIIMX | COeAMHEHU .
OpraHHUYEeCKHX TpuBuanbHas U MeXAyHApOaHAs HOMEHKIATypa, XUMUUYECKHE CBOMCTBA, CIIOCOOBI MOTY4EHUS
COCIMHEHU I CIIUPTOB U (PeHOJIOB, KAPOOHOBBIX KMCIOT U 3(PUPOB, aJIbJIETUAOB U KeTOHOB. COCTaBJICHHE CXEM

peakuuii (B TOM 4YHCJIE IO MPEAJOKEHHBIM I€MOYKaM MPEBpAILECHUM), XapaKTepU3YOIMX

XUMHYECKHE CBOMCTBA KUCIOPOAOCOACPKAIMX OPrAaHUUECKUX COCIMHEHUN

[Mpaktuyeckas pabora Ne9. «Xummueckne U (PU3NUYECKHE CBONCTBA KHUCIOPOIOCOICPIKAIIMX

OpPraHMYECKUX COCAUHEHUS.

[lpoBenenue, HaOMOJEHUE W ONHMCAHHWE JAEMOHCTPALIMOHHBIX OIBITOB: TOPEHHE CIHMPTOB,

KaueCTBEHHBIC PEAKIMHM OJHOATOMHBIX CHUPTOB (OKuciieHHe dTanona okcuaom memu (I1)),

MHOTOATOMHBIX CITUPTOB (B3auMOCHCTBHE TuiiepuHa ¢ ruapokcuaoM menu (1)), ampaerumor

(oxucneHue aMMHauyHbBIM pacTBopoMm okcuaa cepeopa(l) u  ruapokcmpom wmemm - (I1),

B3alMO/ICHCTBHE KpaxMasa ¢ M0JIOM), H3y4eHHE CBOWCTB pacTBOPA YKCYCHON KHCIJIOTHI
Pazned 6. AzoTcoaep:kange OpraHu4ecKue coeMHeHUus
Tema 6.1. Conep:kanue y4eOHOT0 MaTepuajia OK 01
AMUHBI. AMUHBI: METUJIAMUH — MPOCTEHIIMI MPEACTABUTEhL aMUHOB: COCTaB, XMMUYECKOE CTPOCHUE, OK 02
AMUHOKHCIIOTHI. ¢v3rYecKne U XMMUUYECKHE CBOMCTBA, HAX0XKIEHUE B IPUPOJIE. OK 04
benku AMUHOKHCIIOTHI Kak aM(oTepHble OpraHuuYeckue coeAuHeHHus. DU3nyueckue W XUMHUYECKHE

CBOIMCTBa aMHUHOKUCIOT (Ha TpUMepe IJIHIMHA). buonornyeckoe 3HAYEHHE AMHHOKHCIOT.
IlennTunel.

benku kak npuponnbie nonumepsl. [lepBryunasi, BropuyuHas U TpeTUYHAs CTPYKTypa OEJIKOB.

CamocrosiTesibHasi padora Ne8 Xumuueckue CBOHCTBA OENKOB: TUAPONU3, JEHATyparus,
KAa4eCTBCHHBIC PCAKIIMH Ha OCIIKH

IIpakTH4yecKkue 3aHATUHS




[Tpakrraeckas padorta Nel(. «CBoOMCTBA a30TOCOJEPKANMX OPTAaHUYECCKUX COCTUHEHUI.
®dusnueckue MW XUMHYECKME CBOMCTBA aMUHOB (peakuuu C KUCIOTaMM W TOpEHUs) U
aMUHOKHUCIIOT (Ha puMepe mminHa). Habmonenue n onucanne 1eMOHCTPAIMOHHBIX OTBITOB:
neHarypaius OelKoB IPU HarpeBaHUH, LIBETHBIE PEAKIINU OEITKOB

JlabopaTopHbie 3aHATHA

Jlaboparopnast padota Ned "AmuHOKHCIOTHL. benku. Pacmo3naBanue BoaokoH"

Pa3nea 7. BeicokomoJie

KyJsipHbI€ COeIUHEHHUS

Tema 7.1. Conep:kanue y4eOHOro MaTepuajia OK 01
[TnacTmacchr. IMpakTnyeckue 3aHATHUS OK 02
Kayuyku. Bosnokua [paktnueckass pabora Nell. «CunTes, aHanu3 M KIacCH(UKALMS BBICOKOMOJEKYISPHBIX OK 04

COEIUHEHU IIK 2.1

OCHOBHBIE TOHSATHS XUMHH BBICOKOMOJICKYJISIPHBIX COEIMHEHUM: MOHOMEp, MOJIUMED,

CTPYKTYpHOE 3BEHO, CTEIIEHb MOJUMEpPHU3alliU, CPEIHSS MOJICKYIsipHas Macca. OCHOBHBIC

METO/Ibl CHHTE3a BICOKOMOJICKYTISIPHBIX COSAUHEHUN — MOTUMEpH3aIis U MOJIUKOHICHC AT

O3znakomiieHHE ¢ O0paslamMH MPHUPOAHBIX U HMCKYCCTBEHHBIX BOJIOKOH, IIACTMACC, KaydyKOB:

mJIacT™MacChl (TTOTMATHIICH, TTOJUIIPOITAIIEH, TOJIMBUHIIIXIIOPH/I, TIOJTMCTAPOI); HATYpaIbHBIN U

CUHTEeTHYeCKue Kaydykd (OyTaJueHOBBIH, XJIOPONPEHOBBII M HM3ONPEHOBBINH); BOJIOKHA

(HaTtypasibHbIE (XJIONOK, ILEPCTh, MLIENK), MCKYCCTBEHHbIE (alleTaTHOE BOJOKHO, BMCKO3a),

CUHTETHYECKHE (KalpOH U JIaBCaH)
Konrpoabnasi pabGora .
3 CTpyKTypa ¥ CBOICTBAa OPraHUYECKHX BEIIECTB (10 paszaenam 3-7)
Ipod e cCHOHAILHO OPHEHTHPOBAHHOE COAEePKAHME (COMEP/KAHNE MPUKIATHOTO MOIXYJIs)®
Pasneua 8. Xumusi B ObITY M IPOM3BOACTBEHHOM e SITEJIbHOCTH YeJI0BEKa OK 01
Tema 8.1. Copep:xanue y4eOHOro MaTepHajia OK 02
XUMUYECKHe [IpaBuna 5KOIOTHYECKH 1EIECO00pPa3HOTO TOBENEHUS B OBITY U TPYHAOBOH NESATEIBHOCTH B OK 04
TEXHOJIOTU U [EIsIX COXPAaHEHMS CBOETO 3J0POBbS M OKpYXKAWOIIEW NPUPOAHON Cpenlbl, OMacHOCTb OK 07
B IIOBCEHEBHOM | BO3MCHCTBUSI HA JKHBBIC OPraHU3Mbl OPraHMYCCKMX BEIIECTB OTMACIBHBIX  KIACCOB IK 2.1

u  npodeccuoHalIbHON

ACATCIIBHOCTH 4YCJIIOBCKa

(yrneBomopoibl, COUPTHI, (EHOJBI, XJIOPOPTaHHUYECKHE MPOM3BOJHBIC, AIBACTHABI U JP.),
MOKa3aTelb NPEJAEIbHO JOMYCTUMON KOHIEHTPALIMU U €r0 UCIOJb30BAHUE.




Ponp xumuu B 00ECIIEYEHUM SKOJOTMYECKON, YHEPTeTHUYECKOM M IMHUIIECBOW O€30MacHOCTH,
Pa3BUTUHN MCOUIIHUHBI, CO31aHN U HOBBIX MaTcpruajIOB (B 3aBUCUMOCTHU oT BUaa
npodeccroHaIbHON IEATEIbHOCTH ), HOBBIX HCTOUHUKOB SHEPTUH (aJIbTEpHATUBHBIE HCTOYHHUKH
sHepruu). [loHsTHe O HaydyHBIX METOJAX IMO3HAHUS BEIIECTB U XUMHUYECKUX PEaAKIUH.
IpeacraBienust 00 OOUMX HAYYHBIX NMPUHLMIIAX TPOMBIIUIEHHOTO TOJYYEHHUS BaKHEHIMX
BEINECTB (Ha MpUMEpax MPOU3BOJICTBA aMMHaKa, CEPHOU KHCJIOThI, METAHOJIA).

CamocrosiTesibHasi padora Ne9 Xumus W 3700pOBbE YEIOBEKA: MpaBuia OE30MacHOrO
W CIOJIL30BAHM S JICKAPCTBEHHBIX MPENapaToB, OBITOBON XMMHH B TIOBCETHEBHOM JKU3HU

HpaRTn'{e CKHE 3aHATHA

[Tpakrrueckas padora Nel2. «[IppuMeHEHHME XMMHUYECKHUX BEIIECTB W TEXHOJOTUH C Y4E€TOM
Oymymelt mpogeCCHOHATLHOM IESTEIIbHOCTH.

Pemenne keiic-3amay mo TeMaM: THINEBBIE MPOJIYKThI, OCHOBBI PAIIMOHAIBHOTO ITHUTAHUS,
BOKHEUIIME CTPOUTENbHBIE M KOHCTPYKIMOHHBIE MaTe€pHalbl, CEIbCKOXO3SHCTBEHHOE
IIPOU3BOJACTBO, KPAaCKH, CTEKIIO, KepamMHKa, MaTepuaibl Ul 3JIEKTPOHUKU, HaHOMaTepHallbl,
TEKCTUJIbHbIE BOJIOKHA, HCTOYHUKU OHHEPrHH, OpPraHUYECKHME W MHUHEpalbHbIEe YIOOpeHus,
JIEKApCTBEHHBIC U KOCMETHYECKUE MpernapaThl, ObITOBAsI XMMHUSL, MAaTEPUAIbI U3 UCKYCCTBEHHBIX
U CUHTETUYECKUX BOJIOKOH.

3anmmTa: IlpencraBieHue pe3ynbTaToB peIIeHHWs Kelc-3amad B (QopMe MHUHU-A0KIANA
(TorycKaeTcsl MCIMOIb30BaHNE TPaQUUYECKUX U MPE3CHTAIMOHHBIX MAaTEPUAJIOB)

IIpome:kyTouHasi aTTecTanus no gucuuivinue (muddepeHInpoBaHHBIN 3a4eT)

Bcero
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3. VCJOBUSA _  PEAJM3ALMH MMPOTPAMMBI
OBILIEOBPA3OBATEJLHOM JUCHUTIIMHBI

3.1. TpeGoBaHusi K MHHUMAJBHOMY MATEPHAJbHO-TEXHHYECKOMY
o0ecreyeHNI0

Jna peanuzanivi IpoTrpaMMbl AUCHHUIUIUHBI MPEAYCMOTPEHBI CIIEAYIOIIHE
CITeIIMAIbHBIC TIOMEIICHUS: YIeOHBI KaOMHET XUMHH W/WTH YI€OHON XUMHIECKOM
1a00paTOPHH.

DddekTuBHOCT, MpenojaBaHus 0011e00pa30BaTEIbHON  JUCIUIUIUHBI
«XUMHS) 3aBUCUT OT HAJIMYHUS COOTBETCTBYIOIIETO MaTepHUAIbHO-TEXHHYECKOTO
OCHAIIICHUSI.

MarepuanbHO-TEXHUYECKOE  oOecriedeHne KaOuHeTa  XUMUU  W/WIH
XUMUYECKOU JTabopaTopuy BKIIOYACT: CIICIUATN3UPOBAHHYIO MEOETh M CHCTEMBI
XpaHEHUs, TEXHUYECKUE U DJIEKTPOHHBIE CPEICTBA 00yUEHUS, JEMOHCTPAIIMOHHbIE
y4eOHO-HArJBSIAHBIE TIOCOOHS, IEMOHCTPAIMOHHOE 000PYy/IOBaHUE M MPHOOPHI,
J1a00paTOPHO-TEXHOJIOTHYECKOE O000pyI0BaHNEe, Ta0OPATOPHYI0 XUMHUYECKYIO
nocyny, Mojenu (00beMHBIE M TUIOCKHE), HATypalbHbIE OOBEKTHI (KOJUICKIIWH,

XUMUYECKUE PEaKTUBBI), 000pyA0BaHKE JTAOOPAHTCKOM.

CnennannsupoBanHasi Me0eJib M CHCTeMbI XPAHCHUS
1 | Cron naGopaTopHBIi JEMOHCTPAIIMOHHBIN (C 3aAIUTHBIM, XAMOCTOMKAM M TEPMOCTOHKUM
MOKPBITHEM, PAKOBUHOM, TOJIBOJIKON U OTBEJICHUEM BOJbI, CAHTEXHU KO,
AJIEKTPUYECKUMHU PO3ETKAMH, aBTOMATaMU aBapPUITHOTO OTKIIIOUEHHUSI TOKA)
2 | Croit mabopaTOpHBII JEMOHCTPAIIMOHHBIN C HAJACTPOUKOH (C 3aIMTHBIM, XAMOCTOHKIUM H
TEPMOCTOWKHUM MOKPBITHEM)
3 | Cron yueHnuyeckuii 1a00paToOpHBIi, pEeryIMpyeMblid 10 BBICOTE (C 3aMTHBIM,
XUMOCTOMKHAM ¥ TEPMOCTOMKUM MOKPBITHEM, PAKOBHHOM, OOPTUKOM 1O HAPYKHOMY
Kparo, OJIBOJIKOW U OTBEJICHUEM BOJIbI, U CAHTEXHUKOU )/CTON YYCHUYECKUIA,
pETyIupyeMBbIii 110 BBICOTE (TPHOOPETAETCS TOIBKO MPH HATMYH U CTICHATBHOTO
71a00paTOPHOTO OCTPOBHOTO CTOJIA) (10 KOAUYECMBY 00YYaArOUWUX C5l)

4 | Ctyn y4eHUYECKUU (1o Koauvecmay o0yuarouuxcs)
5 | Oruerynmrens
6 | Jdocka wiaccHas/PenbcoBasi cucTema ¢ KIacCHOW M MHTEPAKTUBHOM JTOCKOH

(mporpaMMHOe 0OecIiedeHHe, TPOEKTOP, KPEIUICHUS B KOMILIEKTE)/MHTEPaKTUBHON
MaHEeINbIo (MMPOrpaMMHOE 00ECTIEYeHHE B KOMIIJIICKTE)

7 | Crou ¢ sIMmMKaMu JUTsl XpaHSHUS/TYMOOU (pabouee mecmo npenodasameiis)

8 | Kpecno oducHoe (pabouee mecmo npenooasamens)

9 | Hocka npobkoBas//locka MarHUTHO-MapKepHas

10 | Cucrema (YCTpOMCTBO) /ISl 3aTEMHECHH ST OKOH

11 | kad BHITSDKHON MAaHOPAMHBIH




12 | lkad ans xpaHeHUs: y9eOHBIX TOCOOMH

13 | AnTeuka yHUBepcanbHas I OKa3aHMs IEPBOM MEAUIIMHCKON TOMOIII

TexHuuyeckue cpeacTsa

MHoro¢pyHKIMOHATBHOE YCTPOHCTBO/IIPUHTED

WHTepakTuBHBIN TporpaMMHO-anIapaTHbI KOMITJIEKC MOOMJIbHBIN UJTU CTAl[MOHAPHBIN

(mporpaMMHoOe o0ecriedeHue, IPOEKTOp, KperieHne B koMiiekre)/PenbcoBast cucrema ¢
KJIACCHOM U MHTEPaKTUBHOW TOCKOH (IIporpaMMHOE oOecriedeHne, IPOEKTop, KperjieHue
B KOMIUJIEKTE)/MHTEPAKTUBHOMN MaHeJbo (IporpaMMHOE 00ecrieYeHNEe B KOMILIEKTE)

[lepcoHabHBIN KOMITBIOTED ¢ Tepreprueii/HOyTOyK (JIMIIEH3UOHHOE TPOTPAMMHOE
obecrieueHne, 00pa3oBaTENbHBIN KOHTCHT U CUCTEMA 3aIIUTH OT BPEIOHOCHON
nHpOpMaITNH, IPOrpaMMHOE o0ecriedeHue sl u(pOBOM 1abopaTOpuH, C
BO3MOXKHOCTBIO OHJIAH-0IPOca)

DJIeKTPOHHbIE CPeICTBA 00yy4eHUsI

DJIeKTpOHHBIE cpeicTBa 00ydeHus/IHTEepakTuBHBIEC TOCcOOM1/OHIIaliH -KypCHI (110
pazoenam paboueti npoepammbl)

JleMoHCTpalMOHHBIE Y4eOHO-HATJISIIHbIE TOCOOUSI

CJ'IOBapI/I, CIIPpaBOYHH KU, SHITUKIIOTICIU A (l’lO XUMUYEeCKUM HayKClM)

Kowmrnexr MOPTPETOB BEJIMKNX XUMHUKOB

ITocoOust HaMIAAHON DKCIIO3UIIHHU

AN

[lepnonndeckas cucrema xumMudeckux aaeMeHToB [ M. Menneneesa

Cnenuajan3upoBaHHasi Me0OeJib M CHCTeMbl XpaHeHUS JIJIsl XMMUYeCKO# J1abopaTopun

1

JlaGopaTopHbIii OCTPOBHOM CTOJ (IBYXCTOPOHHUM, C 3alIMTHBIM, XAMOCTOMKUM U
TGpMOCTOﬁKHM IMOKPBITUEM, HAZICTOJILEM, C HOI[CBGTKOfI U JJICKTPUYCCKMUMH PO3CTKAMU,
MOJBOJKOW U OTBEJICHUEM BOJIbI, U CAHTEXHUKOM)

N

Ctyn 1ab0paTOPHBINA, PETYIUPYEMBIN 110 BRICOTE

Cton 1abopaTopHBIi IEMOHCTPAITMOHHBIN (C 3aIMTHBIM, XHMOCTOHKAM U TEPMOCTOMKIM
MOKPBITUEM, PAKOBUHOM, TOJABOJAKONW U OTBEJEHUEM BOJIbl, CAHTEXHUKOM,
AJIEKTPUYECKUMH PO3ETKAaMHU, aBTOMaTaMH aBapUIHOTO OTKITFOYCHU ST TOKA)

Crton nabopaTopHbIi IEMOHCTPAIIMOHHBIHN ¢ HAICTPONKOHN (C 3alMTHBIM, XHMOCTOHKUM U
TEPMOCTOUKUM TTOKPBITHEM )

CToJ ¢ sImmMKaMu ISl XpaH HU S/ TyMOOM

(o]

Kpecno oducnoe

~

Oruerynmrenb

JdemMoHcTpanmoHHOEe 000py10BaHuEe M NPUOOPHI /151 KaOMHeTa U JadopaTopun

Becsl anexkrponnbie ¢ USB-niepexoaHukoM

Cronuk MOIBEMHBIH

Hentpudyra nemoncrpanuonHas

[lItaTuB 1EMOHCTpPAIIMOHHBIHN

Anmnapar Juist IpOBEICHUS] XAMHUYECKUX PEeaKiui

Anmnapat Kunna

OBIMOMETP

I'openka yHuBepcagbHast

O(O(N[O|O| (W[N] -

[Tpubop Ans UILTFOCTPAIlUK 3aBUCUMOCTH CKOPOCTH XUMHUUYECKUX PEAKIIUM OT YCIOBUMA
OKPYKAIOILEH Cpeabl

10 | HaGop mist aieKTponm3a AeMOHCTPAIlMOHHBIN

11 | ITpubop 11t ONMBITOB O XMMHUHU C JIEKTPUYECKUM TOKOM (J1a00paTOpHBIN)

12 | TlpuGop 11st OKUCICHUSI CIUPTA HAJ METHBIM KaTaIH3aTOPOM

13 | TTpubop 11t mOTyIEeHHS TAIONI0ATKAHOB JEMOHCTPAIIHOHHBIN

14 | TIpubop 1t moJTy4eHusl paCTBOPUMBIX BEUIECTB B TBEPJIOM BHUJIE

15 | YcranoBka asst QuiabTpoBaHMS MO BAKYYMOM

16 | [Tpubop st onpeneneHus cocraBa BO3ayxa




17

["a3oananu3aTop KUCIOPOaa U TOKCHYHBIX T'a30B C MU (POBON MHIMKAIIUEH ITOKa3aTesei

18

[puGop i UIUTIOCTpaLMK 3aKOHA COXPAHEHHSI MAacChl BEILIECTB

19

YcranoBKka i1t IMCPEroHKu BCUICCTB

20

bapomerp-anepoun

21

HaGop nis n3ydeHuss BOJOPOIHOM SHEPIreTUKH

pH-metpol (Qononrnumensroe sapuamusnoe o6opyodosanue)

JlabopaTopHo-TeXHOI0THY€eCKOe 000py/I0BaHNe /1Jisl KaOUHeTa M J1a00paTopuu

[Tpubop Ans moxydeHus rajJou10aJKaHOB M CIOKHBIX 3(HpoB 1a00paTOpHBIN

KonOonarpeBatenn

DJIEKTPOIINTKA

bans komOnHMpoBaHHas JabopaTopHast

Becni JJIs CBIITYYU X MaTCprajioB

[Tpubop Ans moxydeHus razoB

CnuproBka 1abopaTopHas

MarguTtHas Melajika

OO N[O B]|W[IN|F-

Muxkpockor 11u(poBoi ¢ pyKOBOACTBOM IOJIB30BATENSI M TOCOOMEM JUIS yUaIUXCs

[N
o

Habop st aucTkr onTUKA

[EEN
[EEN

HaGop mocyns! 151 peakTHBOB

[EN
N

Hab6op mocynel 1 mpuHaaIeXHOCTEH 471 pabOThI ¢ MaJTBIMU KOJIMUYECTBAMH BEILECTB

[EEN
w

HaGop npuHaanexxHocTell 111 MOHTaXa MPOCTEHIIMX MPUOOPOB 110 XUMUHU

[N
SN

Habop nocy/el v npuHauIeKHOCTEH 13 ponuieHa (Mukpoaaboparopust)

JlabopaTopHasi xXumMHu4eckas nocyaa i kabnHera u JJadbopaTopun

KoMmuiekr ko6 JeMOHCTpaOHHBIX

Hab6op npo6ok pe3nHOBBIX

Ilepexon CTEKISTHHBIN

[Ipo6upka Bropma

[Tpobupka nByXKOJIEHHAS

CoenmnHuTENb CTEKIIHHBIN

3a)kuM BUHTOBOM

3axxum Mopa

OlO(N[O|OB|W[IN|F-

[Inadr CHINKOHOBBIM

[EEN
o

KoMmutekr cTexssHHOM mocy sl Ha numi@ax AeMOHCTPALMOHHBIH

[EEN
[EEN

Jlo3upyroiee yeTpoMCTBO (MEXaHHYECKOE)

[EEN
N

Kommuiexr uznenuii u3 kepamuku, dapdopa u dasuca

[EEN
w

Kommexr noxex daphopoBbix

[EEN
IS

Kommaekr MCPHBIX K0JIO Majioro oobeMa

[EEN
a1

KomMmriekr MepHBIX K0JI0

[EEN
[op}

Kowmriexr MCPHBLIX HUJIMHAPOB IIJIACTUKOBBIX

[EEN
\‘

Kommmekr MCPHBIX NUJIMHAPOB CTCKIIAHHBIX

[EEN
o

Kowmriexr BOPOHOK CTCKIITHHBIX

[EEN
O

Kommnexr nunetrox

N
o

KoMILIEeKT CTakaHOB IIACTUKOBBIX/CTEKIISTHHBIX

N
[T

Kommiekr cTakaHOB XUMHYECKUX MCPHBIX

N
N

Komrnekr ctakaHumKoB JJIs1 B3BCIMBaAHU I

N
w

Kowmriexr CTYIIOK C IICCTHKaMU

N
IS

HaGop nmareneit

N
(6]

HabGop nunmeros

N
(o]

HaGop wamex Ilerpu

N
~

TpyOka cTexinsHHas

N
oo

DKcHUKaTOp




29

Yama xkpucramim3aiioHHast

30

uIel TUTEIBHBIC

31

broperka

32

[Tpo6upka

33

banxka IMOJ pCAKTHUBBI MMOJIMOTUIICHOBAA

34

banka nmoxg PCAKTUBLI CTCKIIIHHAA U3 TCMHOI'O CTCKJIIA C HpHTCpTOﬁ HpO6KOI71

35

HaGop cKIIHOK 17151 pacCTBOPOB PEAKTHBOB

36

[Tamouka cTexIsTHHAS

37

[lraTtuB 115 TpoOUpPOK

38

Komruiekr cpeacTB i1 MHAMBUYaTbHON 31 Thl

39

Kommaekr TCPMOMCTPOB

40

CyumipHasi naHedb JUIsl OCYAb

41

QunbsTpoBanbHast Oymara/QuiabTpsl OyMaxXHbIE (OONOIHUMENbHOE 8aAPUAMUBHOE
obopyoosanue)

Mopaean (00beMHBIE U IUIOCKHE), HATYPAJIbHbIE 00beKThI (KOJIJIe KIIUM, XUMUYeCKHue
peaKkTHBbI) 1J1s1 KaOMHeTa U JadopaTopun

Komnuekr mojeneil KpuCTAIMYECKUX PEIIETOK

Mojenb MOJIeKyiIbl OesKa

Habop st MmosenupoBaHus CTPOSHHUSI HEOPTaHUYECKUX BEIECTB

Ha6op I MOJACTIUPOBAHUS CTPOCHU A OPIraHUYCCKUX BCIICCTB

HaGop 11 MoaennpoBaHusi CTPOCHUS aTOMOB U MOJIEKYJT

HaOop nns MoaenupoBaHusi 3JIEKTPOHHOTO CTPOEHHUSI aTOMOB

Kommiexr komexuii

OO N[O O | W|N| -

KoMmIniexkr XuMuIecKux PCAKTUBOB

O0opynoBanue JIaDOPAHTCKON KaAOMHETa XUMHUM

Ctoun ¢ suMKaMu 7151 XpaHeHUst/Tym00it

Kpecno oducnoe

Cton 1abopaTopHbBI MOSYHBIT

CyIJ_]I/IJ'ILHaH IMaHCJIb JJISI ITOCYbI

Hlkad m1st XxpaHeHUs! y4eOHBIX MTOCOOMIA

[kad s XpaHEHUS XMMHYECKUX PEAKTUBOB

Hlkad m1st XxpaHeHus 1a00paTOPHON TOCYAbI/TPHOOPOB

[lkad BBHITSHKHOM

OO (N[O|OB[WIN|F-

JlabopaHTckuii cTon

[EEN
o

Cryn 1abopaTOpHBIiA, pETYIUPYEMBIN 10 BEICOTE

[EEN
[EEN

DJEKTPUYECKU I aKBaJUCTUILISATOP

[EEN
N

[Mkad cynmmibHBIN

[N
w

Pe3nnoBbIe mepyaTku

[EEN
IS

Kommutekr epiueit [uist MbIThsI 1a00paTOpHOI MOCY/IbI

3.2. UndpopmannoHHoe o0ecnedyeHHe peain3auuu NporpaMmsl

Jna peanmuzauuy nporpamMmbl JUCLUIUIMHBL OMOIMOTEYHBIN (DOHI UMEET

TeyaTHBIC W/HIIN SJICKTPOHHBIC y‘I€6HHKI/I u pa3pa60TaHHme B KOMIIJICKTC C HUMH

yuyeOHble MMocoOusi (IIpU HAIMYMM), JOMYIICHHbIE K HCIMOJb30BaHUIO TIPU



peanm3ani  00pa3oBaTCILHBIX MPOTPAMM  CPEAHEro  Mpo(ecCHOHATLHOTO
oOpa3oBaHus, peaM3yeMbIX Ha 6a3e OCHOBHOTO 00IIIero oOpa3oBaHus’.

[lpu peanmu3anuy NPOTpaMMbl JMCIMILIMHBI BO3MOYHO HCIIOJIb30BaHUC
SJICKTPOHHBIX 00pa30BaTEIbHBIX PECYPCOB, JOMYIICHHBIX K UCIIOJIb30BAaHUIO MIPH

pcam3anuun 06paSOBaTeJ'IBHI>IX mporpamMm CpcaHero O6II_IGFO O6paBOBaHI/I$I

" Ipukas MunucTepcTBa mpocsemenus Poccuiickoii ®enepanyu ot 5 HosA6psa 2024 1. N 769 «O6 yTBEp)AeHUH
(deneparbHOTO TepeYHs YUYSOHUKOB, IOMYIICHHBIX K UCIOJIG30BAHUIO MPH PEATM3AINN UM CIOIINX
TOCYIapCTBEHHYIO aKKPEIUTAIIMIO 00pa30BaTebHBIX MPOTPaMM HaYaIBHOTO 00IIET0, 0CHOBHOTO 00IIETo, CpeIHETo
00m1ero 06pa30BaHus OPTaHU3ANNAMH, OCYIIECTRILIIOIIMMH 00Pa30BaTEIBHYIO ICITeIEHOCTD, W YCTAHOBJICHUH
MPEICIbHOTO CPOKa MCTIOIb30BaHUsI UCKITIOYCHHBIX YICOHHKOB M pa3pabOTaHHBIX B KOMIUICKTE C HUMU YUEOHBIX
nocoOui» (B akTyansHOU penakiuu). CcbUlka Ha YKa3aHHBIA MprKa3 aktyanbHa Ha 20.02.2025 T.



4. KOHTPOJb M OLEHKA PE3YJbTATOB OCBOEHMS
OBILIEOBPA3OBATEJLHOM JUCHUATIIMHBI

KonTtposb u olleHKa pe3ylbTaToB OCBOEHUSA 0011e00pa3oBaTenbHOM
JTUCIHTIIMHBI PAaCKPBIBAIOTCS Yepe3 TUCIUILUTMHAPHBIC Pe3Y/IbTaThl, HAlIPaBJICHHBIC
Ha (OpMHpOBaHUE OOMMX W TMPO(DECCHOHATBHBIX KOMIIETCHIIMN 10 pa3jeiiam
¥ TeMaM COJIepKaHus yaeOHOTO Marepuaia.

Oo6masi/mpod eccuoHaJIbHAS Pasnesn/Tema Tun OHGHO‘IHI:'IX
KOMIIeTe HIUS Me ponpHUsATHIA
OK 01. Bei6upats crmocoOsbl peneHus Tema 1.1-1.7
3a/1a4 TPO(eCCUOHANBHOM J1eSTeNbHOCTH Tema 2.1,2.2
MPUMEHUTENBHO K PA3IMYHBIM KOHTeKcTaM | Tema 3.1

Tema 4.1

Tema 5.1-5.4

Tema 6.1

Tema 7.1 TectupoBanue

Tema 8.1 VYcTHBIi onipoc
OK 02. Ucnons30BaTh COBPEMEHHEIE Tema 1.2, 1.4, EGI(ISICHI/IC pacCuCTHBIX 337121
CpeICTBa MOKCKA, aHAIIN3a U 16,17 dDIIOICHUE 32 XONOM
uHTeprperanuu nHGOPMALHH, 1 Tema 2.1,2.2 BBINIONHEHUS PAKTHKO-
MH(pOPMAIIMOHHBIE TEXHOIOTHH JUIS Tema 4.1, 4.2 OPMCHTHPOBAHHBIX 3a/TAHIH
BBIIIOJIHEH M 331a4 IPO(PeCCUOHANIBHON Tema 5.2-5.4 Ipencrasnenue
JCATEIIbHOCTH Tema 6.1 pE3yIbTaToB

Tema 7.1 MPAKTHYECKUX U

Tema 8.1 nabopaTopHBIX paboT
OK 04. Tora 1.7 [IpoBeneHne XUMUUECKOTO
O ¢deKkTUBHO B3aUMOJICHCTBOBATH U Tema 2.1,2.2 %ﬁﬁgﬁiﬁ;ﬁza
paboTarh B KOJUICKTHBE U KOMAHJIE %xz 451;, gf KOHTPOITLHBIX

Tema 6:1 | pabot mo

Tema 7.1 paszzienaMm AUCITUTIITUHBI

Tena 8.1 Ouenka CaMOCTOATENLHO
OK 07. CogelicTBOBaTh COXpaHEHUIO Tema 1.7 gzg’f;;i;fgz I:zﬂl?eHﬁPICP—I
OKPYXKAIOILCH Cpe/ibl, Tema 5.1

3aja4 (¢ yuetoMm 0 eil
pecypcocOepexeHn o, MpuMeHATh 3Hanus | Tema 8.1 aa (€ yu YAV

npodeccuoHaIbHON
00 M3MEHEeHHUH KIUMaTa, TPUHIUATIBI
JIESITEIIbHOCTH )
OepexIIMBOTo MPOU3BOJICTBA, dPPEKTHBHO .
o . Brmmmontaenue 3aganuii
JIECTBOBATH B UPE3BBIUYAHBIX CUTYAITUSX iy
MPOMEXKYTOUHOM
IIK 2.1. OcyiecTBadATh OIpeaeIEHUE U Tema 1.2
aTTeCTalluu
yCcTpaHEHHE OTKa30B B paboTe Tema 1.6
CTAHLIMOHHBIX, IEPETOHHBIX, Tema 1.7
MHUKPOIIPOILIECCOPHBIX U quarHocrudeckux | Tema 2.1
CHUCTEM aBTOMAaTHUKH. Tema 4.1
Tema 7.1

Tema 8.1




