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JIner aktyanuzanun pagounx nporpamm ua 2019-2020 yue6ubiii rog

Hob6apnsercs myHkT 3.3. [IpumMeHeHHe 3JIEMEHTOB JUCTAHMOHHOIO 00yYeHH .

Y4eOHas AUCUMUIIMHA MOXET OBITh PeaNn30BaHa ¢ JIEMEHTAMH AUCTAHLHOHHOTO
o0yuenus. Ilpu peanuzanuu qucuuruasl ucronssyercst JMOC Moodle.

[TpyumHa axkTyanu3anuyu — MepeBoJ CTYJEHTOB Ha AMCTAHIIMOHHOE OOydYeHHUEe B
' CBSI3M CO CIIOKHOM CaHUTapHOM SIMIEMHOJOTHYECKO O0OCTaHOBKOMW, MpUKa3
DenepanabHOrO areHTCTBA JKEJIe3HOJOpoXKHOro TpancmopTa Ne 99 ot 16.03.2020
«O6  opraHMzanuM  00pa30BATENBHONW  JESTENBHOCTH B  OpraHU3alUsX,
Haxonsamuxcs B BedeHMH (DenepalbHOIO areHTCTBA  JKEJIE3HOJOPOXKHOTO
TPAaHCIIOPTa,  pealu3yloIUX  Oo0pa3oBaTelbHBIE  MPOrPaMMBI  BBICIIETO
o0pazoBaHusl, CpeaHero npodeccuoHaNIbHOro 00pa3oBaHusi U COOTBETCTBYIOIINE
JONOJIHUTEIbHBIE npodeccroHalbHbIE IIPOrpaMMBl, B YCIIOBHUSIX
NpenynpexIeHuss HOBOM KOPOHaBHUPYCHOM HH(pEKUMH Ha TeppPUTOPHU
Poccuiickoii @enepanum.

[Ipencenaresns MUKIOBOH KOMHCCUH é‘;/ //%/&W& o/



1. MACIIOPT PABOYEM [TIPOT'PAMMBI YYEEHOM JUCHUIIJINHBI
«XUMUA»

1.1. MecTOo IMCHUILUIMHBI B CTPYKType OCHOBHOW NpodecCHoHAILHOM
00pa3oBaTeIbHOIi IPOrpaMMBbl:

VYyebHas nucuurinHa «XUMUS» OTHOCUTCS K y4€OHBIM JTUCHUILIMHAM IO
BBIOOPY U3 00513aTENIbHBIX MPEIMETHBIX 00J1acTel 0011e00pa3oBaTeIbHOM MOATO-
TOBKH.

1.2. Conepsxkanue nporpamMmMmbl « XUMHS HANIPABJIEHO HA JOCTHKEHH e
CJICYOIIMX LeJIeH:

Heas:

- (QopmupoBanue y o0Oy4arouMxcs YMEHHUS OIICHMBATh 3HAYMMOCTH
XUMHUYECKOTO 3HAHUS JIJISl KaXKJI0TO YETIOBEKa;

- (GopmupoBaHue y O0y4arOUIMXCs LIEJIOCTHOTO MPEICTABICHUS O MHUPE U
poJIi XMMHHM B CO3JIaHWM COBPEMEHHOW E€CTECTBEHHOHAYYHOW KapTHHBI MUDA;
YMEHHSI 00BSICHATh OOBEKTHI U MPOLECCHl OKPYXKArOIIeH NeHCTBUTENbHOCTU: MIPU-
POJIHOM, COLMaNbHOM, KyJIbTYPHOH, TEXHUYECKON CpeJibl, - UCIONb3Ysl AJIs 3TOTO
XUMHUYECKUE 3HAHMUS,

- Pa3Butne y oOydaronmxcs yMeHud paznudarh (akThl U OLIEHKH, CPABHU-
BaTh OIICHOYHBIC BHIBOJIBI, BUJICTh UX CBS3h C KPUTEPHUSIMH OIICHOK M CBS3b KPUTE-
pUEB C ONPEEICHHOW CUCTEMOW LEHHOCTEH, (OpMyIMpOBaTh U OOOCHOBBHIBATH
COOCTBEHHYIO MO3UIIHUIO;

- IlpuoOpereHne 0O0y4YalOMIMMUCS ONBITA Pa3HOOOPA3HOW JAESATEIBHOCTH,
MO3HAHMS W CaMOTIO3HAHHUS, KIIFOUEBBIX HABBIKOB, UMEIOIINX YHUBEPCAIHLHOE 3HA-
YeHHE ISl Pa3JIMYHbIX BUIOB JIEATEIHHOCTH (HABBIKOB PEUICHHs TIPOOIeM, IPHHS-
TUS PEIICHHM, MOUCKA, aHaau3a U 00paboTKku MHGOPMAIIMN, KOMMYHHKATHBHBIX
HAaBBIKOB, HABBIKOB M3MEPEHUM, COTPYIHUYECTBA, 0€30MaCHOrO OOpalleHHs C Be-
[IECTBAMHU B [TOBCEHEBHOM XKU3HM).

1.3. TpeOGoBaHusi K pe3yjabTaTaM O0CBOEHHUS JUCIUIIMHBI.

OcBoenue copepkanus y4eOHOU TUCHUTLTUHBI « XUMUS), 00eCredrnBaeT J10-
CTH)KCHHE CTYJCHTaMU CJIEIYIONIUX PE3yIbTaTOB:

JIMYHOCTHBIX

- YYyBCTBO TOPJAOCTH W YBAXEHUS K HWCTOPHH W JOCTHKECHUSIM
OTCUECTBCHHONW XWUMHUYECKONW HAyKd, XUMHUYECKH TPaMOTHOE IIOBEJICHUE B
po(eCCHOHANILHON NIEATEIbHOCTH U B OBITY NMPU OOpaIlCHHH ¢ XHUMHYECKUMHU
BEII[ECTBAMH, MaTepUaIaMH U MPOIECCaMHU,;

- TOTOBHOCTb K MPOJIOKCHHIIO 00pa30BaHUS U MOBBIIICHHS KBaTU(UKAITUU B
n30paHHOW TPOQECCHOHAEHON NEATeTFHOCTH U OOBEKTUBHOE OCO3HAHHE POJIHU
XUMUYECKUX KOMIIETEHITUN B 3TOM;

- YMEHHUE HUCIOJIb30BaTh JOCTHIKEHHUS COBPEMEHHOM XWMUYECKOW HAYKU U
XUMUYECKUX TEXHOJOTUW ISl TIOBBIMICHUS COOCTBEHHOTO HHTEIUICKTYaJIbHOTO
pa3BUTHS B BEIOpaHHOM MpodecCuoHaTBHOM eATeTbHOCTH,

MeTanpeIMeTHbIX:



-UCIIOJIb30BAHUE PA3JIMYHBIX BHUAOB II03HABATEIBHOW JIESITEIBHOCTH U
OCHOBHBIX MHTEJUICKTYyaJIbHBIX omnepaluii ( TOCTaHOBKH 3aja4u, GOpMYyJIUpPOBAHUS
TUIIOTE3, aHaJdu3a W CHUHTE3a, CpaBHEHHUs, OOOOIIEHUs, CHUCTEMAaTH3alllH,
BBISIBJICHUS MPUYNHHO-CJIEACTBEHHBIX CBsI3€EH, MOMCKa aHaJIOr OB,
dbopMyIUpOBaHUS BHIBOJOB) JJIsA PEIICHUS IOCTABJICHHOW 3aJa4M, NMPUMECHEHUE
OCHOBHBIX METOJIOB TMO3HaHUS (HAOIIOJCHUs, HAyYHOTO SKCIEpUMEHTA) s
M3YUYEHHS PA3IMYHBIX CTOPOH XUMHYECKUX OOBEKTOB M IMPOIECCOB, C KOTOPHIMU
BO3HHMKAET HEOOXOIMMOCTh CTAIKHUBATHCS B MpodeccuoHaIbHOM cdepe;

npeIMeTHbIX:

- c(hOpMHUPOBAHHOCTh NPEACTABICHUM O MECT€ XHMHHU B COBPEMCHHOM
HAyYHOW KapTHUHE MUpPA; TOHUMAHKUE POJIA XUMUHU B (POPMUPOBAHUHU KPYro3opa u
GYHKIIMOHATBFHOW TPAMOTHOCTH YEJIOBEKA JIJISl PEIICHUSI MPAKTHYECKUX 3a/1a4;

- BJIQJICHUE OCHOBOIIOJATAIOIIMMHA XUMHUYECKHUMU MOHATHSIMH, TECOPUSMH,
3aKOHAMHU ¥ 3aKOHOMEPHOCTSIMH; YBEPEHHOE MOJIb30BAHNE XUMHUYECKON TEPMHUHO-
JIOTUEH U CUMBOJIMKOM;

- BJIaJICHUE OCHOBHBIMM METOJAMH HAYYHOTO MO3HAHMS, UCIIOJIb3YEMBIMU B
XUMUHU: HaOJIOICHUEM, OMMCAaHUEM, U3MEPEHHUEM, SKCIIEPUMEHTOM; YMEHHE 00pa-
OaThIBaTh, OOBSICHATH PE3YIbTAaThl MPOBEJACHHBIX ONBITOB M JIeJaTh BBIBOJIBI; T'O-
TOBHOCTh U CIIOCOOHOCTH MPUMEHSATh METOJIbI TTO3HAHUS TPH PEIISHUH MpPaKTHYe-
CKUX 3aJ1ay;

- c(pOpMUPOBAHHOCTh YMEHUS JIaBaTh KOJIUYECTBEHHBIC OLEHKU U MTPOU3BO-
JIUTH PACcyeThl 0 XUMHUYECKUM (POpMYyJIaM U YPaBHEHUSIM;

- BJIaJICHUE TIpaBWJIaMH TEXHUKU 0€30MacHOCTH MPHU UCIOJIH30BAHUU XUMHU-
YECKHUX BEIIECTB;

- ¢(hOpMHUPOBAHHOCTH COOCTBEHHOM MO3UIIMU 10 OTHOIICHHUIO K XMMHUYECKOMH
uH(popMaIu, mojiydaeMoi U3 pa3HbIX UICTOUHUKOB.

1.4. Kosin4yecTBO YacoB Ha OCBOeHHeEe padoyeil mporpaMmbl
Y4eOHOM TUCUUIJINHBI:
MaKcuMasibHas ydeOHas Harpy3ka oOydaromierocs — 117 gacoB, B ToM yucie: 00si-
3areNibHas ayJAUTOpHas ydeOHash Harpy3ku 0O0ydaroImierocs, BKJIOYas Jiaboparop-
HBIC U MPAKTHYECKHUE 3aHATUS - 78 4aCOB; CAMOCTOSITENIbHAS paboTa 00yJarOIMUXCs
- 39 yacos.



2. CTPYKTYPA U COJAEP) KAHUE YUYEFHOM JUCIIUTLJINHBI.
2.1. O0béM y4eOHOM TMCIUIJIMHBI M BU/IbI Y4eOHO# padoThl

Bun yaeOHoM paboTh O06bem yacoB

MakcuMmainbHas yueOHasi Harpyska (Bcero) 117
OO6s3aTenpHas ayIUTOpHAs yueOHas Harpy3Kka (BCEro) 78

B TOM YHCJIC:

[TpakTHyeckue 3aHsATHS 8
JlaGopatopHbIe 3aHITHS 22
Jlexnuu 48
CamocrosiTenbHas paboTa o0yyatoierocs (BCero) 39

Hpyrue hopMbl TPOMEKYTOUHON aTTecTanuu (KOHTPOJIBHBIN OMpoc)
(1 cemectp)

[TpomexxyTouHas arrectanus B popme auddepeHImpoBaHHOTO 3a4ETa
(2 cemectp)




2.2. TEMATUYECKUH IIJIAH U COAEPXKAHUE YUYEBHOM JUCIHUTIJIUHBI «Xumus»

HaunmenoBanue pa3ienoB| Cogep:kaHue y4eGHOro MaTepuaa, NpaKTHYeCKHe 3aHATHS, Ja60paToOpHbIe 3aHATHS, O0vem | Yposenb
H TEM €CaMOCTOSITeJIbHAasi paloTa CTY/ICHTOB acos O0CBOCHMHA
1 2 3 4
1 CEMECTP
Pazgen 1 OBLIAS U HEOPTAHUYECKAS XUMUS o1
Tema 1.1. Coaepixanue yueOHOro MaTepuaJa
OcHoBHBIE XxuUMHYeckue mo-| [IpencraBienue o cTpoeHun BemiecTBa. BaneHTHOCTh, XuMuueckue Gopmysbl. 3aKOH
HATUS NOCTOSIHCTBA cocTaBa. OTHOCUTENIbHAs M MOJEKYJsIpHAas Macca. 3aKOH COXpPaHEHMs 2 1
U 3aKOHbI XUMUHU Macchl BELECTBA IPU XMMUYECKUX peakUusaxX. PacueTsl M0 XMMUYECKUM YpaBHEHUSIM.
CocraB, Ha3BaHUS U XapaKTEPHbIE CBOWCTBA OKCHIOB, OCHOBAaHUN KHUCIIOT, COJICH.
CamocrosiTesibHas padoTa 00yyaromuxcst
Cucrtemarnueckasi npopaboTKa KOHCHEKTOB 3aHSATHM, MMOJArOTOBKA JOKJIAI0B, COOOIIe- 2 2
HHIA.
Tema L. 2 Conep:xanue yueOHOro MaTepuasia
c . Crpoenue atoma. 3aps sapa, MOPSIKOBBIA HOMEp M Macca aroma. PacnosioxeHue
[Tepuonnueckuii 3aKOH U L
JJIEKTPOHOB B aToMax 10 SHEPreTHYeCKUM ypoBHsM. [lonsrtue o S-; p-; d-; f- amek-
HepuoM4ecKas cucrema
TpoHHBIX obOsakax. CoBpemeHHass (HOpMyIUMpPOBKa Mepuoandeckoro 3akona. Ilepuonu-
Jd.N.Menneneesa B CBETE
yecKasi CUCTeMa XMMUYECKUX 3JIEMEHTOB B CBETE€ TEOPUU CTpoeHus: atroma. Pacripenene-
COBPEMEHHBIX IPEJCTABIIE- 2 2
HEi O CTpOEHHH aToMA HUE 3JIEKTPOHOB B aTOMax IEPBBIX YETHIPEX NEPUONOB. BaseHTHBIE AniekTpoHbI. [Ipen-
' craBieHue o s-: p-: d-; f- amemenTax. 3aKOHOMEPHOCTH M3MEHEHHS CBOWCTB AJIEMEHTOB
U MX COEMHEHUN (OKCHIOB, TMJIPOKCUIOB) B MpeJieNnax IIaBHbIX NOArpym. BaneHTHble
BO3MO)XHOCTH aTOMOB pa3HBIX 3JEMEHTOB. 3HAU€HHE MEPUOAMYECKOTO 3aKOoHa JJis
Hay4YHOH KapTUHBI MHpa.
CamocrosiTesibHast paboTa 00y4aroIMXcs
CucremaTtnueckasi mpopabOTKa KOHCIIEKTOB 3aHSATHI, MOATOTOBKA JOKJIAA0B, cooOIIe- 2 2
HHUI.
Tema 1.3. Copep:xanue y4eOHOro MaTepuaa
XUMHYECKAs! CBA3D. CrocoGHOCTh aTOMOB 0Opa30BBIBATH MOJICKYIIbl. KOBaseHTHAsT CBA3b. DIEKTPOOTPHIIA-
CrpoeHnue BemecTna.
TEIBHOCTh Pa3IMUHBIX A71eMeHTOB. [lospHas u HemossipHas KoBaJleHTHas CBsA3b. Boo- 2 2

poaHas CBA3b. Honnas cBa3b. CTENeHb OKHUCICHUS 3JIEMCHTOB B CIOXKHEIX BC€IICCTBAx,
IpaBHJia €€ HAXOXKIACHUA




CamocrosiTesibHasi padoTa 00yYarOmmMXxcst
CucremaTtnueckasi mpopaboTKa KOHCIIEKTOB 3aHSATHI, MOArOTOBKA JIOKJIAlI0B, COOOIIIe-
HUM.

JlaGopaTopHas padora Ne 1.
YucThle BENECTBA U CMECH, CIIOCOOBI UX pa3eiIeHUs.

Tema 1.4.

Knaccudukanms Heopranu-
YEeCKUX COCIMHEHNH U NX
CBOMCTBA.

Conep:xanue yueOHOIro MaTepuaJia

OrnpesnenieHne KHUCIIOTBI, COJIM U OCHOBAHUS C MO3ULUN TEOPUU DIIEKTPOIUTHUYECKOU
auccounanuu. IoHHbIe peakiiii. XUMUYECKUE CBOMCTBA KUCIOT, OCHOBAHHUM U COJIEHN B
CBETE TEOPUU DIIEKTPOIUTHUECKON JAUCCOIMAINH. Y CIIOBUS HEOOPAaTUMOCTU PEaKIil B
pacTBopax.

JlaGopaTopHoe 3ansiTue Ne 2.
CBOMCTBA KHCJIOT, OCHOBAHUM, COJICH.

CamocrosiTesibHas padoTa 00yYaroUuxcst
Cucremaruyeckasi mpopaboTKa KOHCIEKTOB 3aHSATHM, MOJTOTOBKA JOKJIAI0B, COOOIIE-
HUM.

Tema 1.5.

Bopna. PactBopsl.
DIIEKTPOIUTHYECKAs JUCCO-
ouanus.

Conep:xanue yueOHOro MaTepuasia

KonuenTpanus Bemiectsa B pacTBope mo MaccoBoii foje (B %). duccouuanus Kucior,
OCHOBAaHMH M COJIEM B BOAHBIX pacTBOopax. Boja Kak MmoJsIpHBIA pacTBOpUTENb. Poiib
BOJIbI B 3JIEKTPOJIMTHYECKON TUCCOMALIUN

JlaGopaTopHoe 3ansiTue Ne 3.
VcnipiTanue pacTBOpOB coJiel M1 OCHOBaHMI WHAMKaTopamMu. Peakiuy noHHOro oOMeHa.

JlaGopaTopHoe 3ausiTue Ne 4.
I'maponu3 cojieil pa3audHOro THIIA.

CamocrosiTe1bHasi padoTa o0y4arommxcs.
Cucrematnueckasi mpopabOTKa KOHCIIEKTOB 3aHSATHI, MOJArOTOBKA JIOKJIa/l0B, COOOIIe-
HHUI.

Tema 1.6.
XUMUYECKUE PEAKIIUU.

Conep:xanue yueOHOro MaTepuaJia

BI/II[I)I OKHUCJIINTCIBbHO-BOCCTAHOBUTCIBbHBIX peaKuMﬁ. 3aKOHOM€pHOCTI/I X IPOTCKaHHA.
PaccranoBka xK03((UIIMEHTOB B CXeMax OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEaKIIHii
METOIOM AJIEKTPOHHOTO OallaHCca MPHU COCTABIICHUHN ypaBHEHWH. 3HAYEHUE OKHCIUTEIb-
HO-BOCCTaHOBHUTEIBHBIX PEAKIIUN B IPUPOJIC U TEXHUKE.

IIpakTnyeckoe 3ansaTue Ne 1.
Pemenne OKCIICPUMCHTAJIBHBIX 3a/1a4.

CamocrosiTesibHast padoTa 00y4arOIIMXCs
CucremaTtnueckasi mpopabOoTKa KOHCIIEKTOB 3aHSATHI, MOJArOTOBKA JIOKJIa/l0B, COOOIIIe-
HHUI.




Tema 1.7.
MeTtanisl 1 HeMeTaIbL.

Conep:xanue y4ye0OHOro MaTepuasa

Mertanbl. Ou3ndeckne ¥ XUMHUECKHUE CBOWCTBA MeTalioB. Kimaccudukamus MmeramioB
10 PAa3JIMYHBIM MPU3HAKAM. DJIEKTPOXUMHUYECKUI DS/l HANPSIKEHUM MeTauioB. Mera-
notepmusi. Obue crnocoOs! nmoyueHust metamuioB. [lonstue o meramnypruu. [upome-
TaJULyprusi, TUAPOMETAIUTYPIHUs U 3JIeKTpoMeTauryprus. CruiaBel YEpHbIE U LIBETHBIE.
Hemerannbl. OcobeHHOCTH CTpoeHUsI aToMOB. Hemerasuibl — mpocThle BelecTna. 3a-
BUCHMOCTb CBOMCTB raJIOT€HOB OT MX IOJIOKEHUS B Iepuoandeckon cucreme. OKuciau-
TEJIbHBIE U BOCCTAHOBUTEJIbHBIE CBOWCTBA HEMETAJIJIOB B 3aBUCHMOCTH OT HX IIOJIOXKeE-
HUS B pAJly 2JIEKTPOOTPULIATEIbHOCTH.

CamocrosiTesibHast paboTa 00y4aromMXxcs
Cucremarnyeckasi mpopaboTKa KOHCIEKTOB 3aHSATHM, MOJTOTOBKA JOKJIAI0B, COOOIIE-
HUH.

O060011IeH1E 3HAHUN IO 00-
IEN U HEOPraHUYECKOM XU-
MHHA

Conep:xanue yueOHOro MaTepuaJia
B3anmMocBs3b MCKAY NPOCTbIMU BEHICCTBAMU N UX COCAUHCHUAMU. T"eneTnyeckast CBsI3b
MEX/1y OCHOBHBIMHU KJIACCAMH HEOPTraHUYECKHX COeTMHEHUM.

2 CEMECTP

Paznes 2. OPTAHUYECKASA XUMMUSA

66

Tema 2. 1.

OcHOBHBbIE MIOHATHUS Opra-
HUYECKOW XUMHH U TEOPHUS
XUMHYECKOI'O CTPOEHUS Op-
TaHUYECKUX COCIUHEHUN
A.M.bytnepoa

Conep:xanue yueOHOro MaTepuaJia

Opranuueckasi XUMHS - XUMHUSI COEIMHEHUN yraepoja. Teopust XMUMHUYEeCKOro CTPOSHHUS
A.M.bytneposa. Ee OCHOBHbIE MOJIO)KEHUS. 3aBUCUMOCTb CBOMCTB OPraHUYECKHX Be-
IIECTB OT XUMUUYECKOTo cTpoeHus. [lonstue yrieBonopoaoB. CTpyKTypHbIE (POPMYIIHIL.
N3omepust. OcoOEHHOCTh ANIEKTPOHHOTO CTPOCHHs aTroMma yriepoja. [[puuuHel MHOTO-
o0pa3usi opraHuYeCcKux CoeNMHEeHM. J[Ba criocoba pa3pbiBa KOBaJIEHTHBIX CBSI3€H B MO-
JIeKyJax OpraHMYecKuX coeluHeHHU. [IoHsATHEe O COOTBETCTBYIOIIMX UM peakIUsiX pa-
JUKAJIBbHOI'O 1 HOHHOI'O THUIIOB.

CamocrosiTesibHas padoTa 00y4arOIMIMXCH
Cuctemaruueckasi mpopabOTKa KOHCIIEKTOB 3aHSATHM, IMOATOTOBKA JOKJIAI0B, cOOOIIe-
HHIA.

Tema 2. 2.
YTIeBogopOabl U UX MPH-
POJTHBIC UCTOYHUKH.

Coaep:xkaHue y4yeOHOro MaTepuaa

AJKaHBI: TOMOJIOTMUECKUH Psii, U30MEPHUS U HOMEHKJIATypa ajJKaHOB. XUMHUYECKUE
CBOMCTBa ajqKkaHOB (M€TaHa, dTaHa): TOPEHUE, 3aMEIlleHNe, PA3I0KEeHHE, TETUIPHUPOBa-
Hue. [I[puMeHeHre ajJKaHoB Ha OCHOBE CBOMCTB.

AJIKEHBI: 3TWJIEH, €ro nojiydeHrue ['oMmosiornueckuit psii, n30Mepusi, HOMEHKIaTypa aj-
KeHOB. XMMHUYECKHE CBOMCTBA STUJICHA: TOPEHUE, KaueCTBEHHBIC peakiuu (0deciBeyn-
BaHHE OpPOMHOM BOJIbI M pacTBOpa MepMaHraHara Kajus), TUIpaTalus, NoJIuMepHu3alusl.




[Ipumenenue 3TrIeHa HA OCHOBE CBOMCTB.

[TonsTHe 0 AMEHaX Kak yriaeBOAOPOAAX C ABYMs IBOMHBIMU CBSI3SIMHU.

HarypanbHblif 1 cCMHTETUYECKHE KayudyKu. Pe3una.

ANKUHBL: aneTuiaeH. XUMHYECKHUE CBOMCTBA alleTWJIEHA: TropeHue, oOecliBeUrBaHUE
OpOMHOM BOJIbI, MPUCOEIUHEHHUM XJIOpOBOaOpoa U ruapartanus. [Ipumenenue aneru-
JIEHAa Ha OCHOBE CBOMCTB. MexXKIIaccoBasi U30MEpUs C alIKaJuEHaMH.

Apenbl: 6eH3051. XUMHUYECKUE CBOICTBa O€H30J1a: TOPEHHE, PeaKuu 3aMeleH s (Tano-
reHupoBaHue, HUTpoBaHue). [Ipumenenue 6eH3051a Ha OCHOBE CBOMCTB.

[Ipupoanbie UCTOYHUKHU yriaeBoa0poAoB. [Ipupoanslii ra3: coctaB, NpUMEHEHHUE B Ka-
gyectBe ToruinBa. Hedts. CoctaB u nepepabotka nedru. [leperonka nedru. Hedrempo-

JYKTBHI.

CamocrosiTesibHast paboTa 00y4aroIIMXCs
Cucremaruyeckasi mpopaboTKa KOHCIEKTOB 3aHSATHM, MOJTOTOBKA JOKJIAIO0B, COOOIIE-
Hull, paboTa 0 MHIMBUAYAJIbHBIM 331aHUSM NPENoaBaTesl.

JlaGopaTopHoe 3aHsiTHe NoS.
OO6Hapy>keHue yriepojia, BOJI0Opoia U KUCIOPOJia B OPTaHUYECKUX COCIMHEHHUS.

IIpakTuyeckasn 3ansaTue Ne 2,
W3roroBnenue mozieneil MOJIEKyJI.

IIpakTn4yeckoe 3anarue Ne 3.
O3znakomieHue ¢ Kosutekiued «Hed s 1 mpoaykThl e€ nepepadboTku». O3HAKOMIICHHE C
KOJUICKIIUEH KaydyyKOB U 00pa3IoB M3/IEIHI U3 PE3UHBI.

Tema 2.3.
Kucnopozacoaepxarue opra-
HUYCCKHEC

COCAMHECHHSL.

Coaep:xkaHue y4yeOHOro MaTepuaa

Cruprel. [TomydyeHue sTaHosIa OpOKEHHEM TIIFOKO3bI U TUApaTanuen sTiieHa. [lonstue
O TIPENeTbHBIX OJHOATOMHBIX CITMPTaX. XUMHUYECKHE CBONCTBA TAHOJA: B3aUMO/ICH-
CTBHE C HaTpHeM, 00pa30BaHUE MPOCTHIX M CIOXKHBIX 3PUPOB, OKUCICHUE B aJIbJICTHI.
[IpuMeHeHne 3TaHOJIa HA OCHOBE CBOMCTB. AJIKOTOJHM3M, €ro MOCIEICTBUS ISl Opra-
HU3Ma YeloBeKa W MpeaynpexkaeHue. [NuiepruH Kak MpeacTaBUTEIh MHOTOATOMHBIX
cnupTtoB. [IpuMeHeHue rumeprHa.

®denon. Ousnyeckue U XUMHUYECKHE CBOKMCTBA (heHONMAa. B3auMHOE BIMSHHE aTOMOB B
MoOJIeKyJie (eHOoJIa: B3aMMOJICHCTBHE C THUIPOKCHUIOM HATPHUsl M A30THOM KHUCIOTOM.
[IpumeHeHne peHoa Ha OCHOBE CBOMCTB.

Anpnerupl. [lorstie 06 ampmerugax. PopManbIerul U €ro CBOMCTBA: OKHCICHHUE B
COOTBETCTBYIOIIYIO KHCIIOTY, BOCCTAHOBJIEHHE B COOTBETCTBYIOIIUH criupT. [TomydueHue
QIBJICTHJIOB OKHUCJICHHEM COOTBETCTBYIOIIMX CIUPTOB. [IpuMeHenue dopmanbaeruaa
Ha OCHOBE €T'0 CBOMCTB.




KapGonosie kuciotsl. [ToHATHE 0 KapOOHOBBIX KHCIOTaX. ['oMoIIOrHUecKuit ps mpe-
JICIIbHBIX OJTHOOCHOBHBIX KapOOHOBBIX KHCIOT. [TomyueHne kapOOHOBBIX KHCIIOT OKHC-
JIEHUEM aJibJeru0B. XUMHUYECKHUE CBOMCTBA YKCYCHOW KHCIOTBHI: OOIIME CBOWCTBA C
MUHEPATLHBIMHA KUCJIOTaMU U peakius dTepudukanun. [[puMeHeHne yKCycHON KUCIIO-
Thl HA OCHOBE CBOMCTB. BbIcIIne )KUpHbIE KUCIOTHI HA IPUMEPE MaJbMUTUHOBOMU U CTe-
ApHUHOBOM.

Crnoxuble 3dupel u xupbl. [lomyyenue cioxHbIX 3(QUPOB peakuuen sTepuduKanuu.
CrnosxxHbie 3GuUpHl B IpUpOJIe, UX 3HaUYeHUE. [[puMeHeHHEe CIIOKHBIX A(UPOB HA OCHOBE
cBoicTB. JKupsl Kak cinoxHbie d3¢upsl. Kinaccuduxarus >xupoB. XUMUYECKUE CBOMCTBA
KUPOB: THAPOJIN3 U THUAPUPOBAHUE KUIKUX KUPOB. [IprMeHeHHe >XKHMPOB HAa OCHOBE
CBOKCTB. Mbuia.

YrneBoabl. YTiaeBOIbl, HX KIACCH(PUKAIUS: MOHOCAaXapuIasl (TIFOK03a, PpyKTO3a), TH-
caxapujbl (caxapo3a) U mojucaxapuabl (Kpaxmail W Lesiono3a). ['moko3a — Belie-
CTBO C JIBOMCTBEHHOW (PYHKIIMEH — QJIbJICTHIOCTIUPT. XUMUYCCKHEC CBOWCTBA TITFOKO-
3bl: OKHCJICHHE B TJIOKOHOBYIO KHCJIOTY, BOCCTAHOBJIEHHE B COpPOUT, CIIUPTOBOE OpO-
xenue. [IpumeHeHune ToK03bl HA OCHOBE CBOMCTB. 3HAY€HUE YTIIEBOJOB B MPUPOJIEC U
KU3HM yesnoBeka. [loHsTHe 0 peakiusax NOJIMKOHAEHCAMU U THAPOJIN3A.

JlaGopaTopHoe 3ausitue Ne 6. CBoiicTBa CIIUPTOB.

JlabopaTopHoe 3ansitue Ne 7. CBoiicTBa anbAeTruoB.

JlaGopaTopnoe 3ansitue Ne 8. CBoiicTBa KapOOHOBBIX KHCIIOT.

JlabopaTopHoe 3ansitue Ne 9. CBolicTBa yriIeBOJOB.

JlaGopaTopnoe 3ansTue Ne 10. CBoiicTBa )KHpOB.

CamocrosiTesbHast padora
CucremaTtnueckasi mpopabOTKa KOHCIIEKTOB 3aHSATHH, MOJATOTOBKA JOKJIAA0B, cooOlie-
HUH, paboTa N0 MHANBUAYAIBHBIM 33JaHUSIM MIPENO1aBaTENsL.




Tema 2.4 Coaep:kaHue yueOHOIro MaTepuaja

Azorconepkamiue opranu- |Amusbl. [loHsaTne 06 amuHax. Anudarndeckue aMuHbI, UX Kiaccu(UKAIys 1 HOMCH-
YeCKue KJIaTypa. AHWIMH KaK OpraHndeckoe ocHoBaHue. [lomydenne aHuInHa U3 HUTPOOCH30-
coeauHenus. [lonmumepel.  |na. [I[puMeHeHne aHUIIMHA HA OCHOBE CBOMCTB.

AMHMHOKHUCIIOTHI. AMUHOKHCIIOTHI KaKk aM(oTepHbIe TUPYHKIIMOHATBHBIE OPTaHNYECKUE
COEAMHEHHSI. XMMHYECKHE CBOMCTBA AMUHOKHUCIIOT: B3aMMOJCHCTBUE C LIEIOYAMM,
KHCJIOTaMU W APYT ¢ ApyroM (peakius MmojaukoHAeHcanun). [lentuanas cBs3b U MOJIH-
nentuael. [I[pumeHeHre aMMHOKUCIOT HA OCHOBE CBOMCTB.

benku. [lepBuunas, BTopruHasi, TPETHYHAS CTPYKTYPhI OCIKOB. XMMUYECKUE CBONCTBA 6
OCNKOB: TOpEHUe, NeHaTypalus, TUAPOJIN3, IIBETHBIE peakiuu. buonornueckue QpyHk-
U OEJIKOB.

[Honumepsl. benku u nmonaucaxapuapl Kak OMOTOIUMEPHI.

[Inactmaccel. [Tonydenne moiMMEpoB peakuei MoJuMepu3alvii U MOJIMKOHICHCAIUH.

TepmoIutacTHYHBIE ¥ TEDMODECAKTUBHBIC INTACTMACChI. IIpeacTaBuTenu miacTmace.
KHa. UX Knaccnd)m(aum{. HOHy‘lCHI/Ie BOJIOKOH. OTI[GJ'IBHLIC npeaACTaBUTCIIN XUMHUYC-
CKHX BOJIOKOH.

JlaGopaTtopnoe 3ansTue Ne 11. CBoiicTBa Oesika.

HpaKTI/I‘-IECKOC 3anaTue Ne 4. Pemnrenue IKCIIEpHMMEHTAJIbHBIX 3aJa4Y Ha HJIEeH-
TI/I(bI/IRaLI.I/IIO OpraHU4YeCKEuX COG,D;I/IHGHI/II‘;I. 2

CamocrosTeabHas paﬁoTa
CMaTH4YCCKasa npopa60TKa KOHCIICKTOB 33.H$ITI/II71, noAroTOBKa JOKJIaaoOB, COO6H.[CHI/II\/'I, 4
pa60Ta IO MHAWBUAYAJIbHBIM 3aJIaHUSAM HIPCIIOAaBaTCIIA.

O606menue 3Hanuil o op- | Coaep:kaHue y4eOHOro MaTepuaa:
raHU4YECKOU XUMUM. 3aKOHBI U TCOPHUU XNUMHHU. XUMHAYECKHE pCaKknuun, nux KJ'IaCCI/I(bI/IKaHI/ISI " yCJIOBHA ITPOTEC- 4
KaHHsI. XUMUS B )KU3HHU 0OIIIECTBA.

BCET'O Bcero: 117

Jy1st XapaKTepUCTUKH YPOBHSI OCBOCHHUS YI€OHOTO MaTepraia UCIOJIb3YIOTCS CIICIYIONTUE 0003HAYCHUS:

1. —o3HaKkoMuTeBHBIN (Y3HABaHUE paHEE U3YUEHHBIX 0OBEKTOB, CBONCTB);

2. —penpoayYKTUBHBbIN (BBIIOJHEHUE ACITEILHOCTH 110 00pa3Ily, MHCTPYKIIMH UK TI0JT PYKOBOJICTBOM)

3. — NIPOAYKTUBHBIN (IUIAaHUPOBAHUE U CAMOCTOSITETILHOE BBITIOJIHEHUE IEATEIBHOCTH, PEIICHHE TPOOIEMHBIX 3a/1a4)



3. YCJIOBUSI PEAJTU3AIINN PABOYEN ITPOTPAMMBI YYEBHOM
JUCHUTILIAHBI

3.1 TpeGoBaHusi K MUHUMAJLHOMY MATEPUAIBLHO-TEXHUYECKOMY 00ecredeHnI0
YyeOnast ayauTopus JUTsl MPOBEACHUS 3aHITHI BCEX BUIOB, IPETYCMOTPEHHBIX
00pa3oBaTEIbHON MPOTPAMMO, JIJIsi MPOBEICHUS TPYNIIOBBIX U UHAUBHUIYaIbHbBIX
KOHCYJIbTAIlUM, JIJIsI TPOBEJICHUS TEKYIIIETO KOHTPOJIS U TPOMEKYTOUHOM aTTe-
cranuu - Kaouner «Xumus» (Ne 2416)

Oo6opynoBanue: CTOJI MUCbMEHHBIH 1/yuntens (xum) - 1., ctya ISOblack - 1 mir;
Cron y4eH.J1abop. XUMUYECKUH ¢ BbIIB/0JI0KOM -151T., CTyn yueHndeckui 22 mr.,
nocka ayauropckas JIA -349 -1 mt; xonekuus "Uyryn u crans" -15 mT; Kosiek-
s "Amomuani" -14 mt; xomneknusa "Bomokaa" - 15 mT; komnekmus "MeTanie"
-15 mT; koyuekuus "MuHepanbl U ropHbie Topobl” (20 Bua) -15 mT; KOUIeKIus
"Munepanbhbie ynoopenus" - 1 mt; komtekuus "HedTs u BaxkHeilme npoayKThl
ee nmepepabotku' (xum) -13 mt; komieknus "IlmacTmaccer" -15 mT; KOMIEKIHsI
"TormuBo" -14 mit; komnekuus "[llkana TBeppoctu" -15 MIT; KOMIUIEKT MJIaKaTOB
(62 Tab) 1-8 (xum) -8 mT; rakatel 1-4 - 4 mt; moptpeThl XUMUKOB (10mmT) - 1 mT;
AKpaH JI/ TMHAMUYECKUX MocoOui -1 mit; mkad BHITSHKHOM I€MOHCTPAIIMOHHBIN
HaIOJIbHBIN 0e3 ciuBa (XxuM) -1 mmT.

JlabopaTopun «Xumum» (Ne 2415)

O6opynoBanue: cToi yueHHueckuii-10 mt., cTyn yueHndeckuii- 12 mr., mkad ams
0K bl — 11IT., IKad KHWKHBIA — 1mT., mkad ¢ monkamu- 1 mr., Becet HP-200 -1
mT; Kosuiekuusi "HabGop xumuueckux sneMeHtoB" -15 mt; Habop "Heopranuka"
o0opy. I/IeMOHCTpaluu OnbITOB (xuM) -1 mit; Habop a/cocTaB. 0OBEMHBIX MOJIE-
Jeit Mosekya (Xum)-1 mT; monka ¢ ABEpLaMu - 2 MIT; CTOJ IEMOHCTPAIMOHHBIN XH-
Muyecknii-1 mwt; cton nabopatopuslid (xuM) - 1 mT; cToa 1a00pPaTOPHBIA € SUIMKA-
MU ¥ po3eTKamu -1 mT; cTon-Moiika + cymmika ¢ KperjaeHuem -1 mr; cTyi jsadopa-
TOpPHBIM Ha ponukax - 1 mr; Tabnuma "llepuoauueckass cucreMa XUMHUYECKHX
anemeHTOoB Menneneena'- 1 mt; Tabnuua "PacTBOpUMOCTb CoJiel, KUCIOT U OCHO-
BaHuii B Bojie" - 1 miT; Tenmexka (xum) - 1 mt; TymOa MeTalTM4ecKast oAKaTHAs C
3smr. -1 T, mikad a/mocy bl U mpubOpoB (XUM) -2 mT; mKad J/XpaHeHUs PeaKTHu-
BOB (xuMm)- 1 mT; mkad mequnmuckuii [IIMM 2 -1 mT., Habop MOCybl U MPUHA-
nexHocTen-1 mr.



3.1. UudopmanuonHoe odecnevyenne 00yueHmsl.

Ne | ABTOpBI H 3arnaBue HzparenbcTBoO Kou-
1/ | cOCTaBHTEJH BO
1
OcHoBHas JMuTEparypa
1. | I'munka H.JL. O6mas xumus. (CI1O). YuebHoe M.: KuoPyc, 2020. - [Dnektpo
nocobue 749 c. — pexxum HHBIN
JIOCTYTIa pecypc]
https://www.book.ru/bo
0k/935925
2. | ApremeHko Oprannueckas xumus (as CI10) M.: KnoPyc, 2018. - [QnekTpo
AN. y4eOHHK 528 c. — pexxum HHBIN
JIOCTYTIa pecypc]
https://www.book.ru/bo
0k/924050
JlonosiHUTEILHASA JIUTEPATYPA
1. | XamuroBa Opranundeckas xumus i ctyaeH- | Kazanp: Kazanckuit [Dnek-
AMN., Byceiru- | ToB CIIO: yuebHOe nmocobue HAllMOHAJIbHBIA UCCIIE- | TPOHHBIN
Ha T.E, Cadu- JIOBATEIHCKUM TEXHO- pecypc]
Ha JL.P. JIOTUYECKUM YHUBEPCU-

teT, 2016.— 172 c.—
Pexum nocryna:
http://www.iprbooksho
p.ru/80239.html



https://www.book.ru/book/935925
https://www.book.ru/book/935925
https://www.book.ru/book/924050
https://www.book.ru/book/924050
http://www.iprbookshop.ru/80239.html
http://www.iprbookshop.ru/80239.html

4. KOHTPOJIb U OLIEHKA PE3YJIbTATOB OCBOEHMS YUEBHOM
JUCHUTIIIAHBI
KOHTpOJIB N OLICHKA PC3YJIbTATOB OCBOCHHUA yqe6H0ﬁ AUCHUIITIMHBI OCYIICCTBIIAIOT-
Cia IIPCIIoaaBaTCIICM B IIPOLCCCC IIPOBCACHUA PA3JIIMYHBIX (bOpM U BUAOB TCKYHLICTO
KOHTPOJIA, MPAKTHICCKUX SaHﬂTHﬁ, J'Ia60paT0pHI)IX SaHHTHﬁ, d TAaKXKXC II0 pC3yJibTa-

TaM BBIIIOJTHCHH A 06y‘-IaI-OHII/IMI/IC}I HHAWBUYAJIBbHBIX SaﬂaHHﬁ.

PesynbTarhl 00ydeHust

®opMBI H METOABI KOHTPOJISI M OLIEHKH pe-
3yJbTATOB 00y4eHus

JINYHOCTHBIE:

JI1 4yBCTBO TOPAOCTH U YBAKEHHUSI K UCTOPUH
U JOCTHIKCHUSIM OTCUECTBCHHOM XHMHYCCKOM
HayKM, XMMHYECKHM T'PaMOTHOE IOBEJIECHUE B
npodeccHoHaNBHON JESITeILHOCTH U B OBITY
pu 00paIeHUN ¢ XUMUYECKIUMU BEIIECTBAMH,
MarepuajiaMi U IPOLECCAMMU;

JI2 TOTOBHOCTH K IPOAODKCHHIO 00pa30BaHMS
U TOBBILIEHUS KBaJIM(PUKALMU B H30paHHOU
npodeccrnoHaIbHON JIESITEIIBHOCTH "
00BEKTUBHOE OCO3HAHUE POJIU XUMHUYCCKHX
KOMIICTCHITUM B 3TOM;

@ opMBbI KOHTPOJISI 00YYeHHS:

- YCTHBIH OMPOC TEKYILETrO WM TEMaTHYECKO-
rO yueTa;

- paboTa ¢ TeKCTaMH MO0 CHCTEMaTH3alud WH-
(dhopmaruu (CocTaBICHHE KOHCIIEKTOR);

- MPaKTHYECKUE M JTaDOPATOPHBIC 3a1aHHS;

- TOATOTOBKA U MMPE3CHTALUS 3a/IaHHH;

- TECTOBBIC 3aJ]aHUsl, TUKTAHTbI, TIPOBEPOUHBIC
paboTHI;

- B3aMMOKOHTPOJIb 00Y4aIOIINXCS;

- 3aYeT [0 TEeMaM.

MeToabl OlIeHKH Pe3yIbTATOB 00y4YeHMs:

JI3 yMeHue HCNOIB30BaTh  JOCTHXKEHHS | - MOHUTOPUHI - HEIPEPBIBHBIE KOHTPOJIHUPY-
COBPEMEHHOM XAMHYECKOMN HayKH U | IOIIHE JICEUCTBUSA B CHCTEME  «II€Jaror-
XUMHUYECKHX TEXHOJIOTUH /i TIOBBIIICHUS | O0yYarOUIHICs;

COOCTBEHHOTO MHTEJUIEKTYaJbHOTO Pa3BUTHUA B | - MOPTGHOIHO;

BBIOpAHHOM npodeccuOHaNbHON | - HAaKOMUTENbHas OIIEHKa

JEATEIIbHOCTH;

MertanpeameTHbie (YMeHUs1): @DopMbI KOHTPOJISA 00yYeHHsI:

¥1 wucnonb3oBaHUE  PA3NMYHBIX  BHUJAOB | - YCTHBIM OMPOC TEKYHIEro WJIM TEMaTHYECKO-

MO3HABATENILHON JEATEILHOCTH W OCHOBHBIX
WHTEJJIEKTYalbHBIX —Omepanuil  (IMOCTaHOBKH
3ajauu, (GOpMyIHpPOBaHUS TMIIOTE3, aHAINU3A U

CHUHTE3a, CpaBHEHUS, 00001IeHMS,
CUCTEMATH3alli{,  BBIABICHUS  MPUYUHHO-
CICACTBEHHBIX CBS3CH, IIOMCKAa aHAJIOTOB,

(GbopMynUpOBaHHS BBIBOJOB) I pELICHHS
MIOCTaBJICHHOM 3a7a4M, MPUMEHEHNE OCHOBHBIX
METO/IOB TMO3HaHUA (HAOIIONCHMS, HAYYHOTO
SKCIEPUMEHTA) M M3Yy4YeHHUS Pa3InYHbIX
CTOPOH XMMUYECKHX OOBEKTOB U MPOLIECCOB, C
KOTOPBIMU BO3HUKAET HE00XOMMOCTh
CTAJIKUBAThCs B IPO(eCcCHOHATBHON cdepe;.

ro yJera;
- paboTa ¢ TEeKCTaMH MO CUCTeMaTHU3allMH WH-
(dbopmaruu (cocTaBiieHHe KOHCIIEKTOB);

- MIPaKTUYECKHEe U J1a00paTOpHBIC 3a/IaHUS;

- MOJArOTOBKA M MPE3EHTAlM 3aJaHHIi;

- B3aMMOKOHTPOJb 00y4arOIINXCs;

- 3a4eT Mo TeMaM.

MeToabl OlIEeHKHU pe3yabTaTOB 00y4YeHUs :

- MOHUTOPHHT - HEMpPEPBIBHBIE KOHTPOIHPY-
IoIe JCHCTBUS B CHCTEME  «IIe/Iaror-
oOyJaronuics»;

- mopThoIHo;

-HAKOMUTEJhHAs OllEHKa

IIpeameTHble (3HAHMS):

31 chopMUPOBAaHHOCTh TPEACTABICHUNA O
MeCTe€ XHUMHUU B COBPEMEHHOM Hay4dHOM
KapTUHE MHUpA; MOHWMAaHHUE POJIU XHUMHH B
(dhopMupoBaHUU KPyrozopa u (GyHKIIMOHATHEHOU

FpaMOTHOCTI/I YCJIOBCKA JJI peH_IeHI/ISI
MPaKTUYECKUX 3a/1aY;

32 BJIaJCHUE OCHOBOITOJIaTalO MU
XUMHNYCCKUMU IIOHATUAMU, TeOpI/ISIMI/I,

@ opMBbI KOHTPOJISI 00YYeHHS:

- YCTHBIA OMPOC TEKYIIETO WA TEMATHYECKO-
O y4eTa;

- paboTa ¢ TeKCTaMH MO CHCTEMAaTH3alldl HH-
(dopmanyu (coctaBieHHE KOHCIIEKTOB);

- TPaKTHYECKUE U JTaOOPaTOPHBIC 3aIaHHS;

- MOATOTOBKA U NMPE3CHTALM 3aJaHU;

- TECTOBBIC 3aJ[aHUsl, TUKTAHThI, IPOBEPOYHbIC
paboThI;




3aKOHAMHU W 3aKOHOMEPHOCTSIMU; YBEPEHHOE
MOJb30BaHUE XHUMHUYECKOM TEPMHUHOJIOTUEH M
CHMBOJIMKOM;

33 BiazieHHE OCHOBHBIMU METO/laMU HAy4HOTO

MO3HAHUS,  HUCHOJB3yeMbIMH B  XUMHH:
HAONIOJICHUEM,  ONMUCAaHUEM, H3MEpPEHHUEM,
SKCIEPUMEHTOM;  yMeHHE  oOpalaTbiBaTh,

OOBSICHATD PE3YIbTaTbl NPOBCACHHLIX OIILITOB
n aej1arb BBIBOAbI, TOTOBHOCTh U CIIOCOOHOCTh
MNPUMCHATH MCTO/JbI IMO3HAHHUA IpU PCHICHUU
IMPAKTUYCCKHUX 3a/1a4;

34 chopMUPOBAaHHOCTH yMEHHUsS  JaBaTh
KOJIMYECTBCHHBIC OLIGHKA M IMPOU3BOIUTH
pacdeTel 1O XUMHYECKUM (dopmylIam |
yYpaBHCHHUSM;

35 BJIa/ICHUE IIpaBUJIaMu TEXHUKHU
0e30macHOCTH npu UCTIOJIb30BaHUH

XUMHAYECKUX BEIIECTB;
36 chopMUpOBaHHOCTH COOCTBEHHOU MO3UIIMH
M0 OTHOILIEHUIO K XUMHUYECKON uHOpMaIni,
IIOJIy4a€MOU U3 PA3HBIX NCTOYHHUKOB.

- B3aUMOKOHTPOJIb 00yYaIOIIUXCS;

- 3a4eT 10 TeMaM.

MeToabI OLIEHKH Pe3yJIbTATOB 00y4YeHU s :

- MOHUTOPHHT - HENPEPHIBHBIE KOHTPOIHPY-
folue JeHCTBUSL B CHUCTEME  «IeJlaror-
oOyJaronuincs»;

- mopThoaHo;

-HAKOIMHUTEIbHAs OI[EHKA




