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ABTOp-cocTaButTenb. lymHckas Haramua AmsaTONbEBHA, IIPENOAABATEND
I'BIIOY IIV Ne 58 p.m. FOpthI

Pabouas mporpamMma yaeOHOUW TUCITUTUTHHBI pa3paboTaHa B COOTBETCTBUH C
denepaTbHBIM  TOCYTAPCTBEHHBIM  00pa3oBaTeIbHBIM CTaHAAPTOM  CPEIHETO
obmero oO0pa3oBaHUS HAa OCHOBE TpeOOBaHMM K pE3yabTaraM OCBOECHHS
00yJaromuMHCs OCHOBHOM 0Opa3oBarensHOM mporpammel (IIpuka3 MunuctepcTsa
obpasoBanuss u Hayku P® or 17 mas 2012r. N413 (c u3MEHEHHUAMH H
JOTIOJIHEHUAMHE ), MHCHMO JlemapraMeHTa roCyJapCTBEHHON MONUTHKH B cdepe
HoaroToBku padounx kanpos u JI1O Munoopuayku Poccum ot 17.03.2015 Ne 06-
259), yuebHOro miasa mo mpodecCHu cpeaHero mpodecCHoHAIFHOrO 00pa3oBaHul
(manee - CIIO) 23.01.17 Mactep Mo peMOHTY U OOCITYyXKHBAHHIO aBTOMOOMIIEH ,
BXOJSIIEH B YKpymHEHHYIO rpymy npodeccuit CIIO — ykpymaerHas rpymmna (23)
— TexHanka v TEXHOJIOTUH HA3€MHOT'O TPAHCIIOPTA.
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1 TIACIIOPT PABOYEW IIPOIPAMMBI YUYEBHOM JUCHUIUIMHBI OJB.06
XM

1.1. Obracmo npumenenus paboyeti npoepammuol

Pabouas mnporpamma y4yeOHOW MAWCIMIUIUHBI SBISETCS YacThl0 00pazoBaTEIbHON
IpOrpamMMbl MOJATOTOBKU KBAJTU(HUIIMPOBAHHBIX paboumx, ciayxamux B cootBeTcTBuu ¢ ®PI'OC
CIIO o mpodeccun 23.01.17 Mactep o peMOHTY U OOCITYyKUBAaHHIO aBTOMOOMIICH, BXOAsAIICH
B yKpynHeHHyI rpymmny mpodeccuit CIIO — ykpynnennas rpymnma (23) — TexHuka u
TEXHOJIOTUU Ha3eMHOTO TPAHCIIOPTA.

1.2. Ilpoghune nomyyaemozco npogeccuoHanrbHoco 00pa308anus, 6 pamKax KOMOpO2o
peanuzyemcsi npocpamMma yueoHou OUCYUNIUHbl: TEXHUIECKUNA PO UIIb.

1.3. Mecmo yuebmnoti oucyuniunvl 8 cmpykmype yu4eOHo20 niava: yieOHas AUCIHILTAHA
BXOJUT B cOCTaB 00I1€00pa30BaTeNbHBIX YU€OHBIX JUCLHUIUIMH MO BHIOOPY U3 00s3aTeIbHBIX
IpEeJMETHBIX O00JIacTel, OTHOCUTCS K mpeameTHoi obnactu «EcrectBeHHble Haykm» DPI'OC
cpenHero o0Iero 00pa3oBaHuUs.

1.4. Henu u 3a0ayu yyeOHOU OUCYUNIUHBI — MPeDOBAHUSA K DPe3VIbMAmam OCE8O0CHUs.
VueOHOU OUCYUNTUHDBL:

CopneprkaHue mporpamMmbl « XM HAIIPaBJIEHO Ha JOCTHXKEHUE CIISIYIOLIUX IIeNeil:

- ¢dopmupoBanue |y oOyyaromIMXCs YMEHHS  OIICHHMBAaTh  3HAUYUMOCTh
XMMUYECKOTO 3HAHMS JUIs KaX/I0TO YelOBeKa;

- ¢dopmupoBanue y o0ydaromuxcs eTIOCTHOTO MPEACTABICHUS O MUPE U POJIU
XMMUU B CO3JJaHUM COBPEMEHHOW €CTECTBEHHOHAYYHOH KapTHHBI MHpA; YMEHUS OOBSICHSATH
OOBEKTHI H TPOIECCHl OKPYXAIOMEH JeHCTBUTENPHOCTH — TIPUPOTHOM, COIMATBHOM,
KYJIBTYPHOU, TEXHUYECKON CPEebl, — UCIIONb3Ys Il ’TOT0 XUMUUECKUE 3HAHUS;

- pa3BUTHE y 00YYaIOIUXCs YMEHUN pazianyaTh (akThl U OIIEHKH, CPaBHUBATD
OILICHOYHBIC BBIBOJIBI, BHUJETh HX CBSI3b C KPUTEPUSIMH OILIGHOK U CBSI3b KpPUTEPUEB C
ONpeneNnéHHOW CHUCTEeMOM LEeHHOCTel, (opMmynupoBaTh U O0OOCHOBBIBATH COOCTBEHHYIO
MO3UIIHIO;

- npuoOpeTeHue 00yJaroUMMICS OIBITAa PA3HOOOPA3HOH e TeNbHOCTH, OIBITA
MO3HAHUSA W CAMOIO3HAHUS; KIIIOUEBBIX HABBIKOB, MMEIOUIMX YHHBEpPCAJbHOE 3HAYCHHE IS
pa3NUYHBIX BUJOB JEATEIHHOCTH (HABBHIKOB pEIICHUS MpOOJeM, MPUHATHS PELICHUH, TOUCKa,
aHanm3a U 00paboTkM WHGPOpPMAlKUK, KOMMYHUKATUBHBIX HABBIKOB, HAaBBIKOB H3MEpPEHHIA,
HaBBIKOB COTPYIHUYECTBA, HABBIKOB O€30MaCHOTO OOpaIlleHUs C BEIIECTBAMH B IOBCEIHEBHOM
JKU3HU).

OcBoeHue copaepkaHusi y4eOHOM TUCHUIUIMHBI «XUMUS», 00ECIeUUBAET JOCTHKEHUE
CTYZIEHTaMH CJIEIYIOIINX Pe3yabTATOB:

JIUYHOCHBIX:

- YYBCTBO TOPJOCTH M YBAXXCHUS K UCTOPUU U JOCTHIKCHUSM OTEYECTBEHHOU
XUMUYECKON HAYKH; XUMUYECKH T'PAaMOTHOE MOBE/ICHHE B MPO(ECCHOHATBHON NesITeIbHOCTH U B
OBbITY MpHU OOpAIIEeHUH ¢ XUMUYECKUMHU BEIIECTBAMH, MaTepHallaMH U MPOLIECCaMH;

- TOTOBHOCTh K IMPOJOJDKEHUIO 00pa30BaHUs U MOBBIIICHUS KBAIM(UKAIIUN B
n30paHHON MPOQEeCCHOHAIBHON NEATENHHOCTH M OOBEKTUBHOE OCO3HAHUE POJIM XUMHUYECKHX
KOMIIETEHIIUM B 3TOM;

- YMEHHE HCIOJIb30BATh JOCTIKEHHUS COBPEMEHHON XUMHUYECKOW HAyKd W
XUMUYECKUX TEXHOJOTMHA Ul TOBBIIMIEHUS COOCTBEHHOIO HWHTEIUIEKTYyalbHOTO DAa3BUTHS B
BBIOpaHHOM Mpo(ecCHOHANFHON AEATEIbHOCTH;

MemanpeoMemHbIx:

- UCTOJb30BAHNE PA3JUYHBIX BHJOB II03HABATEIbHOM MAEATEIBHOCTH U
OCHOBHBIX MHTEJJICKTYaJIbHBIX OIepauuii (MOCTaHOBKa 3ajaud, (OPMYIUPOBAHUE THUIIOTE3,



aHaJM3 W CHUHTE3, CpaBHEHHWE, 0000IIeHHe, CHCTeMaTH3alus, BBIABICHHE MPUYHMHHO-
CIICZICTBEHHBIX CBsI3€il, TOMCK aHaIOroB, (OPMYIUPOBAHUE BBIBOJAOB) JUISl  pEIICHUS
MIOCTABJICHHOM 3a/laud, MPUMEHEHHE OCHOBHBIX METOJIOB MO3HAHHUs (HAOJIOJeHHUE, HAyYHBIH
OKCIEPUMEHT) IS M3YYCHHUS pPa3IMYHBIX CTOPOH XUMHUYECKHUX OOBEKTOB M MPOIECCOB, C

KOTOPBIMH BO3HMKAET HEOOXOAUMOCTb CTAIKUBATHCS B MpodeccrHoHalbHOU cdepe;
- UCTOJb30BAHNE PA3IMYHBIX HCTOYHHMKOB JJIS TOJIYYCHHS XUMHUYECKOU
uH(pOpMAIUK, YMEHHUE OLEHUTh €€ JOCTOBEPHOCTH ISl JTOCTHIKEHHS XOPOIIUX PE3YJIbTAaTOB B

npodeccuoHanbHOM cdepe;
npeomMemHuix:

- chOpPMHUPOBAHHOCTh TPEJCTABICHUA O MECTE XUMHUU B COBPEMEHHOM

Hay4HOW KapTHHE MMUPA;

NOHMMAaHWE pOJIM XUMHU B (POPMHUPOBAHMHM KpYyrozopa H

(byHKIMOHATBLHON TPAMOTHOCTH YeJIOBEKa JUIsl PEIICHUs TPAKTHUYECKUX 3a/1a4;

- BJIaACHHUC OCHOBOIIOJIaralOIMMH XUMHUYCCKUMU ITIOHATUAMU,

TEOPHUSMH,

3aKOHaMHU M 3aKOHOMCPHOCTSAMH,; YBCPCHHOC IIOJIB30BAHUC XUMHUYECKOMN TCpMHHOHOFHCﬁ u

CHUMBOJIUKOM;

- BIIQJICHHEC OCHOBHBIMH METOJAMH HAy4yHOTO TO3HAHHUS, WCIOJb3YEeMBIMU B
XUMHWH: HAONIOICHUE, OMKMCAaHNEe, H3MEPEHHE, IKCTICPUMEHT; yMeHHue 00padaThiBaTh, OOBICHATD
pe3yNbTaThl MPOBEAEHHBIX OIMBITOB U JENaTh BBHIBOJBI; TOTOBHOCTh M CIIOCOOHOCTH NMPUMEHSTH

MCTOJbI NO3HAHUA TTPHU PCHICHUHN MPAKTUYCCKUX 3a4a4,

- C(bOpMI/IpOBaHHOCTI: YMCHHA NaBaTb KOJMYCCTBCHHLIC OLICHKU W MPOBOIUTH

pacy€Thl M0 XUMUYECKUM (HOPMYJIaM U YpPaBHEHHSIM;

- BJIAICHUC IIpaBUJIaMH  TCXHHUKHU
XUMHYCCKHUX BCIHICCTB,

0e30macHOCTH
chOpPMUPOBAHHOCTh COOCTBEHHOW TMO3UIMU IO OTHOIICHHIO K

npu  HMCIOJIb30BAHUUN

XUMUYECKOH MHPOPMALIUH, TOTYyIaeMOil U3 pa3HbIX HCTOYHHUKOB.

1.5. Konuuecmeo uacoe na oceoenue paboyeii npoepammol y4eOHou OUCYUNIUHDL:
MaKCUMaJIbHOW y4eOHOM Harpy3ku oOyuatomerocs 114 yacos, B ToM ymce:
00s13aTeNIbHOM ayIUTOPHOM yueOHO# Harpy3ku oOydatomierocs 114 yacos.

1.6. Hcnonv3osanue axmusHuiX ¢Hopm Npo6edeHus 3aHaAmull 01 opmMuposanus u
A38UMUsL pe3yIbmamos 00yuenus (TUYHOCMHBIX, MEemanpeomMemuslx, npeoMemHuix)

Pesynomamor 00yuenus
(ruuHOCmMHbIe, MemanpeOmMemHble, npeoMemHble)

Dopmbl u Memoovl 0OyyeHUs

JIndHOCTHBIE:

YYBCTBO TOPAOCTH W YBAKCHHA K HCTOPHUU U JOOCTUIKCHUAM
OTEUCCTBEHHOM XHMHYCCKOI HAYKH; XUMHUYCCKU  T'PaMOTHOC
IIOBCACHUEC B HpO(bGCCHOHaHBHOﬁ JCATCIIBHOCTU MU B 6BITy npu

MO3TOBOH INTYpM, 3BpUCTHYECKast Oecena,
nekuus-Oecena, JieKnust ¢ 3apaHee
3aIUTaHUPOBAHHBIMHU OIIMOKAMH

obpalieHnd C XUMHYECKMMHU BEIIECTBAMH, MaTepHAaMH U
NpOLIECCaMU;
TOTOBHOCTh K TPOJODKCHUIO 00pa3oBaHMs ¥  IOBBIMICHHUS | MO3TOBOU WITYpM, BpUCTHUECKas Oecesa,

KBaJM(UKaMK B M30paHHOW NPO(eCCHOHATBHOM AEATEIHHOCTH U
00BEKTUBHOE OCO3HAHHE POJIM XUMHUYECKUX KOMIIETEHIIMH B 9TOM;

Jekuus-oecena

YMCHUC HCIIOJIBb30BATL JOOCTHIKCHUA COBpGMGHHOﬁ XAMUYSCKOMN
HAaYKH U XUMHUYCCKUX TEXHOJIOT U JJIA ITOBBINICHUA COOCTBEHHOIO
HUHTCJUICKTYAJIbHOI'O pPAa3BUTUA B BBI6paHHOI>i HpO(bGCCI/IOHaJIBHOﬁ
JACATCIBbHOCTHU

MOJIrOTOBKA TPYIITOBBIX u
WH/IUBUAYaIBHBIX TIPOCKTOB

3aJaHusi M0 TIOMCKYy W OTOOpYy
WHPOPMALIUU U3 Pa3IMYHBIX UCTOYHHUKOB,
B TOM uncie MHrepHera

MertanpeameTHsble:

HCIOJIB30BaHUE PA3IUYHBIX BUJOB [TO3HABATEIBHOMN JEATENBHOCTH U
OCHOBHBIX HMHTEIUIEKTYaJIbHBIX —oOIepanuii (ITOCTaHOBKA 3ajadyH,
(dopMynupoBaHME THIIOTE3, aHAIW3 M CHUHTE3, CpaBHEHHE,
000011IeHNe, CHCTEMATH3ALMS], BBISIBICHHE TIPHYMHHO-CIIECICTBEHHBIX
CBSI3€H, IOMCK aHaJIOroB, (JOPMYIHPOBAHHUE BBHIBOAOB) JUISI PEILICHUS
MIOCTaBJIEHHON 3aJaud, NPUMEHEHHE OCHOBHBIX METOJOB IMO3HAHHUS
(nabmnroneHne, Hay4HBIA SKCHEPUMEHT) Ul W3YYCHHS Pa3IMIHBIX
CTOPOH XHMHYECKHX OOBEKTOB M IIPOIECCOB, C KOTOPHIMU BO3HHKAET

IIOAI'OTOBKAa H
WHAWBUAYAJIbHBIX
HUCIIOJIB30BAHUEM

3am|ra TPYIIOBBIX U
IIPOEKTOB c
METOJOB  IIO3HAHUSA
(HabmoneHWe, ONUCAaHHE, HW3MEPEHHE,
JKCIIEPUMEHT),  WH()OPMAaLMOHHBIX U
KOMM YHUKAIIOHHBIX TEXHOJIOTHI
METOJIBI pa3BUTUAL JIOTUYECKOrO
MBIIUICHUST (JIOTMYECKWE WIPBI, 3aJadH,




HGO6XO,HI/IMOCTI> CTaJIKUBAThCs B HpO(beCCI/IOHaJIBHOﬁ cq)epe;

KPOCCBOP/IBI U T.J1.)

HCMIOJNB30BAaHUE  PA3IMYHBIX  UCTOYHUKOB  JUI  HOJY4YEHHUs
XMMHUYECKOH WH(OpMAIHH, YMEHHE OLEHNUTH € TOCTOBEPHOCTH IS
JIOCTHKEHUSI XOPOILINX PE3YIIBTaTOB B MPO(ecCHOHABHOM cdepe

MMOJTOTOBKA W 3allTa TPYIIIOBBIX U
WHIUBUIYAITBHBIX MIPOEKTOB c
WCTIONB30BaHUEM  HH(POPMAIMOHHBIX U
KOMM YHUKAITHOHHBIX TEXHOJIOTHA

3aJaHusi M0 TIOMCKYy W OTOOpYy
WHPOPMANUU U3 Pa3IMYHBIX UCTOYHHUKOB,
B TOM uncie MHrepHera

IIpenmertHsble:

c(hOpMHUPOBAHHOCTH IIPEICTABICHUN O MECTE XUMHH B COBPEMEHHOMH
Hay4YHOW KapTHHE MHpa; TOHUMAaHUE POJIM XUMHUH B (hopMHUpOBaHUN
KpYyrosopa u (pyHKIMOHAIBGHON IPaMOTHOCTH YEJIOBEKA ISl PEIICHUS
MIPAaKTHYECKUX 33]1a4;

MO3TOBOH INTYpM, 3BpUCTHYECKast Oecerna,
JIUCKYCCHS

BJIaJJCHUC OCHOBOITIOJararomumMu XUMHWYCCKUMU IIOHATUAMU, MO3TOBOM TYypM, 3BPUCTUYCCKAA 6ece,ua,
TCOPUAMU, 3aKOHaMH u 3aKOHOMCPHOCTAMMU, YBEPCHHOC HpO6J'IeMHOC 06yquI/Ie, peHICHUC
IIOJIH30BAHUEC XUMHYIECKOM TepMI/IHOJIOFI/Ieﬁ u CHMBOHHKOﬁ; XAMUYCCKHX KEHCOB

BJIaJJCHUC OCHOBHBIMH METOAaAMM HAay4YHOI'O MO3HAHHWs, | [IOAIOTOBKAa W 3alluTa TIPYINIOBBIX H

HUCIOJIb3YyCMbIMU B XWUMMUU: Ha6J'IIOI[€HI/I€, OlMcaHue, H3MCPCHUC,
OKCIICPUMCHT; YMCHHUC O6pa6aTBIBaTB, OOBICHITE PE3YJIbTAThI
HpOBeZ[éHHI)IX OIIBITOB M J€JIaTh BbIBOJbI; TOTOBHOCTH U CIIOCOOHOCTH
MPUMCHATH MCTOAbI IMTO3HAHWSA NIPU PCHICHUH NPAKTUYCCKUX 3a1aY;

WHIUBUTYATbHBIX MIPOCKTOB,
Ja00paTOPHEIX PadOT C HCIIOIB30BAaHUEM
METOJIOB MO3HAHUS (mabronieHwE,

OIMMCaHNEC, U3BMCPCHUC, 3KCH€pI/IM€HT)

C(bOpMI/IpOBaHHOCTI) YMCHUA [OaBaTb KOJHWYCCTBCHHBIC OLICHKU H
MIpOBOAUTH paC‘léTBI 110 XUMHUYCCKHUM (bopMynaM 1 YPABHCHUSIM

TpeHUHTH (O0TpabdOTKa NMPHEMOB PEIICHUS
3a1a4)

BJIAACHUC NpaBWIAMHU TCXHUKHU 0e30IacHOCTH npyu KUCIOJIb30BAaHUU
XUMHWYCCKHUX BCUICCTB, C(l)OpMI/IpOBaHHOCTI) COOCTBEHHOM IIO3UIIMHN
II0 OTHONICHHI0O K XHMHYECKOU I/IH(bOpMaHI/II/I, HOquaEMOﬁ us3
Pa3HbIX NCTOYHHUKOB

METOJBI peIIeKCHU
npobsieMHOe obyuenwue,
XUMHUYECKUX KEHUCOB

pereHme




2 CTPYKTYPA U COJIEPXKAHUE YYEBHOM JUCLUITJIMHEI

2.1 Obvem yuebHOU OuCyuniumsl U 6Ubl y4eOHOU pabomol

Bun yue6HOI paboThI OObeM | B TOM YHCIIE [0 KypcaM M ceMecTpam
4acoB 1 kypc 2 Kypc 3 Kypc
oY T2 3 [ 4 [ 5] 6
CeM | ceM | ceM | ceM | ceM | ceM
MakcumManbHas yuyeOHast Harpy3ka (Bcero) 114 - -
O0s3arenbHas ayauTopHas yueOHas Harpy3ka | 114 34 | 46 34 - -
(Bcero)
B TOM YHCJIE:
nabopaTopHble pabOThI 22 6 10 6 - - -
IIPAKTUYECKHUE 3aHITH 8 2 4 2 - - -
[TpomexyrouHas arrectauus B popme - - 13 - -
mddepeHnpoBaHHOrO 3a4yeTa




2.2. TemaTu4yeckuii miiad u cogep:xkanue yueonoi nucuuminnel O/[6.06 Xumus

HaumenoBanue Ne yuyeOnoro HanmeHnoBaHue TeMbl 3aHATHUS, COACPAKAHNE YIeOHOT O Oo0nem XapakTepucTHKa OCHOBHBIX BH/I0B Y4eOHOI Yposens
pa3aeioB U TeM 3aHATHA MaTepHaJa, 1adopaTopHbie padoThI M NPAKTHYECKHE 4acoB AeTeIbHOCTH 00y4alommxcsi (Ha YpoBHe y4eOHbIX OCBOEHH
JTUCHHUIIINHBI 3aHATHSA, CAMOCTONITEJIbHASI pa0doTa 00y4arIuXcs JeiicTBUil) 1
1 2 3 4 5 6
1 kype 1 cemecTp — 34 yaca
BBenenne 1-2 HayuHble MeTo/1b1 NO3HAHUS BELWIECTB U XUMUYECKUX SIBICHUI. 2 Hasamo onpedenenue u onepuposams CieOyIOUUMU XUMUYECKUMU 2
Pons OKCIICPUMCHTA U TCOPHUU B XUMHUU. MOZ[GJ'II/IpOBaHI/Ie ZZZ;?ZZAm; MOJIb, MONAPHAS. MACCA, MOIAPHBIIL 00beM 2a3000pa3HbIX
XUMHMYECKUX MIPOLECCOB. 3HAYECHHE XUMUU IIPH OCBOCHHUHU '
npoceccnii CI1O
Paznen 1. O0mas 1 HeopraHu4decKasi XHMHUsI 32
Tema 1.1. Conep:xanue y4eO0HOIr0 MaTepuaJia 6
OCHOBHEIE TIOHATHS 1 3-4 OcHoBHbIe TOHATHA XuMHH. BemectBo. Artom. Monekyna. 2 Henomsosamy 6 yuebnoii  u npogheccuonanbHol  OeamenvHocmu 2
3aKOHBI XMMUH XuMuueckuii snemenT. Ajsuorponus. IIpocTble H - CIOXHBIC YUMLELECKUE MEPMUHBL U CUMEOTUKY.
K o o ﬂaeamb onpeOeJeHue u onepuposambo cxle()y}omu,wu XumuyecKumu
BEMECTBA. A4CCTBCHHBIN K KOIHICCTBCHHBIN COCTaB NOHAMUAMU.  GEWECMBO, XUMUYECKULl dNeMeHm, amom, MOJeKyld,
BeIecTB. XWMHYECKHE 3HAaKd U (GopMyibl. OTHOCUTEIHHEIC OmHOCUmMeNbHble aMOMHAS U MOJEKYIAPHAS. MACCHL, UOH, ALIOMPONUS,
aTOMHAs! 1 MOJIEKYJIIpHasi MAaCCBL U30mMonbl.
5_6 OCHOBHbIe 32AKOHBI XUMMUU. CTGXI/IOMeTpI/IH. 3aKOH 2 (i(:{;;‘;):;‘;ui}:;i?;gjakpol COXpAHEeHUsl MACCbl gewjecme U noCmosHcmea 2
("'()XI)aHeHI/IH MaccChbl BCILECTB. gaKOH NOCTOAHCTBA COCTaBa Yemanasnusamo npuwuHHo-c,'ler)cmeeHHy}o C643b /118.7[(,'()_)) cr)r)epolcaﬂue/w
BCHICCTB  MOJICKYJSIDHOU  CTPYKTYPBI. 3aKkoH ABOFaI[pO u IMUX 3AKOHOS U HANUCAHUEM XUMUULECKUX POPMYIL U YPAGHEHUIL.
CJICJICTBHUS UX HETO. Hcnonvzosamo 8 yweﬁnoli u npo(])eccu(maflbm)li OdesimenbHOCMU
Xumudeckue mepmurnsl U CUMBOJIUK) .
7-8 IIpaxkTuyeckast padora Ne 1. PemeHne 3a1a4 Ha HAX0XKACHUE 2 P Y 2
OTHOCHUTENBHON MOJIEKYJISIPHON MaccChl, ONIPE/IEIICHUE
MAacCOBOH JTOJIM XMMHYECKHUX IEMEHTOB B CII0)KHOM
BEILIECTBE.
Tema 1.2. Conep:xkanue y4eO0HOr0 MaTepuasa 8
Iepronuueckuii 3aKoH 9-10 Hepunonnuecknii 3axkon JI. M. MenpeneeBa. Ilepuoandeckas 2 Xapaxmepusosame onemenmol Manblx u  OonbwUX NEpuOOO§ NO  ux 2
n [lepnoanyeckas TabIMIa XUMHIECKHX 3JIEMEHTOB — rpaduyeckoe 0ToOpakeHne nonoyicento 6 nepuodueckoi cucmeme JLH. Menoeneesa.
HEPHOMAIECKOro 3aKoHa. C TVDA HePHOIMUCCKON TAGIMLILL: Hcnonvzoeamsv 6  yuebHOU U NpoGeccUuoHAIbHOU OesmenbHOCmu
CHUCTCMa XUMHUICCKIX pron - CTPYKTYp pron HBL. XumuyecKue mepmMuHsl U CUMEOIUKY.
2JICMCHTOB nepuojibl (Masible ¥ GombIINe), FpyNs! (TIaBHAs U HOOOYHAS). Vemanaenueams — 360710YUOHHYIO  CYWHOCMb — MEHOEIeeECcKoll U
JI. 1. MenneneeBa u 11-12 Crpoenne aroma wu Ilepuoguveckmuii 3akon [, H. 2 cospemenHotl opmyIupoeox nepuoduyeckozo saxoua J{.M. Menoeneesa. 2
CTpOEHHE aToMa MenpeneeBa. AToM — CIOXHAs 4acTui@a. SIapo (IPOTOHBI U Obvachamo  usuueckuil C/Z’Zl cunsomii ”eP?(’”““eC’“’ﬁ mabuysl
%) XUMUYECKUX  DJIeMEeHNM 08 . eHoesieesa HOMepoe 3Jlemernma,
HEUTPOHBI) M DIIEKTPOHHAS nouka. M30TomsLI. HU
c Tpo ) e Tpo 060 0 3010 CTpOG © nepu()()a, 2py}’l}’lbl) u ycmanaenueamo npuwuHHo-me()cmeeHHyio C643b
SJICKTPOHHBIX 00OJIOYEK ATOMOB 3JIEMEHTOB MAJIBIX NICPpUOZIOB. MedHcoy cmpoenuem amoma U 3aKOHOMEPHOCMAMU UMEHeHUsl CBOUCME
13-14 OcobGenHnocTu CTPOCHHUSA IJTCKTPOHHBIX 000/104€K aTOMOB 2 21eMeHMOo8 U 06PA306aHHBIX UMU 6eUeCNE 8 NePUOIAx U SPYNNAX. 2
3JIEMEHTOB 0OJILIIMX IIEPHOAO0B (IIEPEXOAHBIX 3JIEMEHTOB). Hcnonvzosams 6  yuebHOU U NpOPecCUOHANbHOU OesmenbHOCHU
TMousiTre 06 opOuTasx. s, p- u d-opbutanu. DIeKTPOHHBIE FUMIFIECKILE TEPMIHLL U CUMBOTUKY.
KOH(UTYpaluy aTOMOB XHMHYECKUX DJIEMEHTOB.
15 CoBpemennas ¢popmynuposka Ilepuonnyeckoro 3akona. 1 2

3nauenue [lepuonnueckoro 3akona u Ilepuoauueckoi CUCTEMBI
xuMuueckux snemenToB . . MenaeneeBa asisi pa3BUTUS HAyKU
Y MOHUMAHUSI XUMUYECKON KapTUHBI MUPA.




16 JlaGopaTopHnas pa6ora Nel. MozaenupoBaHue MNOCTPOECHHUS 1
TIEpHOINYECKON TaOJINIBI XUMUUECKUX DJIEMEHTOB.
Tema 1.3. Conep:xanue yueOGHOr0 MaTepuaJa 10
CtpoeHue BeulecTsa 17-18 Honnas xummyeckasi cBA3b. Kiaccupukanus HOHOB. II0 2 Xapaxmepusosamb eadicHetiuiue Munvl XUMU4eCKux cesse u
COCTaBy, 3HaKy 3apsiia, HAIUYHIO THAPATHOM 06omouky. MoHHbIe OMHOCUMENLHOCING SMOU MUNOLOZUL. .
. Hcnonvzosams 6 yuebHOU u npopeccuoHarbHol 0esmeibHoCmu
KpHUcTaluaeckue pemeTky. CBOMCTBA BEIIECTB C MOHHBIM THIIOM XUMIYECKIE MEPMUHDL U CUMBOTIKY.
KpPICTaJIJII/I‘IeCKOﬁ PCHICTKH. Jlasame onpedenenue u onepupogamv  CAEOYIOUUMU XUMUYECKUMU
NOHAMUAMU. UOH, Xumudeckas C653b, DJEeKmMmpoompuyameilbHocms,
19 20 KOBaHeHTHaEI XUMMIECKas CBH‘?I)' MeXaHI/l3M Oﬁpa?’OBaHI}ﬂ 2 BAJICHMHOCMb, eewecmea MONEKYIAPHO2CO U  HemMoaexKyJiiapHo2o
KOBAJIEHTHOi#i CBsI3u (0OMEHHBIi M JOHOPHO-AKIENTOPHBIIA). cmpoenus.
9J‘I€KTpOOTpI/IHaTeJ'ILHOCTB. KoBanenTurie oJigpHasd u O0vACHAMb  3A68UCUMOCIb  CB0UCME  6ewjecms Om ux cocmasa u
HeHOJIHpHaH CBSI3HU. CMPOeHUs KpUcmaiiuyeCKux peuiemox.
21-22 Merammyeckast cBfi3b. Merauindeckass KpHCTaJIM4YeCKas 2
peleTka ¥ MeTaJUIM4yecKas XuUMHu4ecKas cBa3b. Dusndeckue
CBOWCTBA METAJIIOB.
23-24 ArperatHble COCTOSIHHSl BeCIIECTB M BOJOPOAHAS CBH3b. 2
Yncrele BemecTBa U cMecu. JlucnepcHbie CHCTEMBL.
25-26 JlaGopaTtopnas paGora Ne 2. IIpuroroBneHue CycleH3UU 2
kapOoHaTta Kaiublus B Boge. IlomydeHne 5MysibCHH MOTOPHOTO
Macna. O3HaKOMIIEHHE CO CBOMCTBAMU JAUCIEPCHBIX CHCTEM.
Tema 1.4. Conep:xanue yueO0HOI0 MaTepuaia 8
Bopna pactBopsl. 27 JlaGopaTtopHasi padora Ne 3. O3HaKOMIJIEHHE CO CBOWCTBaMH 1 Dopmynuposamp OCHOGHbIE NOTOIICCHUS MEOPUL. INCKMPOTUMUHECKOT
QHGKT‘[)OJII/ITI/I‘IGCKaH Z[I/ICHepCHBIX CHCTEM. ()uccouuauuu u xapaxkmepuzoeamsv 6 ceeme vamou meopuu ceoucmea
OCHOBHbIX K1ACCO6 HeOpP2aAHU4YeCKUux COCOUHEHUIL.
JUCCOIUAIIH. 28 Bona. PacrBopel. PacTBopenue. Boga kak pacTBOpuTeb. 1 Hcnomwzoeamv 6 yuebnoii  u npogeccuonanvhoti desmenpHocmu
TB HUMOCTH Be€IIECTB. ACBIIIICHHBIC HCHACBILIICHHBIC Xumuueckue mepmunsl U CUMBOJUKY .
PacTBopumoc emiec H , , D .
HEPECHILEHHBIE PACTBOPEL. Jlasamb  onpedenenue u onepupogamsv  CAeOYIOUWUMU XUMUYECKUMU
o NOHAMUAMU. UOHWI, SJeKmpoaum u HedJieKmpoaum,
29 3aBHCHMOCTD PACTBOPUMOCTH Ia30B, 'KHAKOCTEH M TBEPAbIX 1 oexmpoumuecKkas Ouccoyuayus,
BeIIECTB OT PasjinYHBbIX q)aKTOPOB. MaccoBas 0JId Buvinoaname  xumuueckuii d9KcnepumeHm 6 NOJIHOM COOMGEMCMEUU C
PACTBOPEHHOr 0 BelleCTBA. npa;uﬂc;Mu besonacrocmu. )
Habr . - J
30 .JIaﬁopaTopHaﬂ paﬁoTa Ne 4 HpI/IFOTOBJ'IeHI/Ie pacTBOpoB ¢ 1 3’(:’1)81;;:eril:’,m(])umupogamb U ONnuUCLIBamv pe3yrbmamvl NPOEEOeHHO20
3a/laHHOU MAacCOBOHU N10JIEH PaCTBOPCHHOI'O BEILECTBA. Cobnrodams  npasunia  6e30nacHO20  0OpaweHuss ¢ 2opoyumMu U
31 32 3 3 2 MOKCUYHbIMU eeujecmeamu, ﬂa60pam0pnbm 060py006anuexw.
- JICKTPOJIUTUYCCKAsL IUCCOUAUA. JTICKTPOJIUTHI U Tomosumbs pacmeopvl 3a0aHHOU KOHYeHmpayuu 8 Ovimy
HEJJICKTPOUTHI. 3JIeRTp0JII/lTI/I‘{eCKaSI AUCCOIINAIINSA. U Ha npousgodcmee.
MexaHU3MBI AEKTPOIUTHYECKON NUCCOUUALNN AT BELIECTB C
Pa3IUYHBIMU TUIIAMH XUMUYECKOH CBSA3H.
33 Kectrkocts Boabl. Crioco0bl yCTPAHEHHS HKECTKOCTH. 1
34 JlabopaTtopHasi pagora Ne 5. IlIpuroroBieHne pacrtBOpa 1
3alaHHOI KOHIIEHTpalUu.
1 kypc 2 cemecTp — 46 yacoB
Pazpnen 1. O0mas u HeopraHu4decKasi XHMHUsI 38
Tema 1.5. Coneprxanue yaeOHOTO MaTepuaa 12




Knaccudukarms 35-36 Kucaorsl m ux cpoiictBa. OCHOBHBIE CHOCOOBI MOJIYYeHUS 2 Hcnonvsosamy ¢ yuednoit u npogeccuonansnoii deamensuocmu
HEOpPraHUYEeCKUX KUCJIOTBI. XHMHYECKHE CBOMCTBa KHCJIOT B CBETE TEOPUH NUMUHECKIE MEPMUHBL U CUMEOTUKY. .
o o Haszvieamso usyueHnHnole eeuecmea no mpueuaibHou unu
COCIUHCHUH U UX OJICKTPOJIMTUICCKON THUCCOIAINH. MeNCOYHAPOOHOUl  HOMEHKIamype u Oompajx3;camsv CcOCINAE IMUX
CBOWCTBA. 37 OcoGeHHOCTH B3auUMO/IeiicTBUS ROHHeHTpI/IPOBaHHOﬁ cepﬂoifl 1 COeOUHEHUT C NOMOUBbIO XUMUUECKUX (opmy.
" 330TH0171 KHUCJIOT ¢ MEeTAJIJIAMMU. Ompa:»camb xXumuueckue npoueccol c nomouibro ypatmeum?
38 JlaGopaTopnasi padora Ne 6. VcrnbiTaHne pacTBOPOB KHCIOT 1 PO
0onwdams npasuna 0e30nACHO20 00pawjeHUn ¢ 20pIOYUMU U
UHIUKATOpaMU. MOKCUYHBIMU 6eWecmeamu, 1abopamopusim o60pyodosanem
39 OcHoBaHus U ux cBoiicTBa. OCHOBHBIE CIIOCOOBI MOJTYYeHUsI 1 Boinonnams Xumuueckuil IKCREPUMEHIM 6 NOJHOM COOMEEMCMEUU
OCHOBaHMii. Pa3iojkeHne HEpaCTBOPUMBIX B BOJIE OCHOBAHUI. ¢ npasunamu GesonacHocmu.
40 JlaGopaTopHasi padora Ne 7. V3yueHune B3aumMoneicTBus 1 Habuiooams, uxcuposams — u ONUCLIGAINE  pesyrvmamntet
npoee()ermozo IKCcnepumenma.
KHCJIOT C OCHOBAHHSIMU.
41 XuMHYecKHe CBOIICTBA OCHOBAHMIA B CBETE TEOPUH 1
JTIEKTPOJTUTHYECKOI THCCONMAIINN.
42 JlaGopaTtopHasi padora Ne 8. lcnblTaHne pacTBOPOB IesIodei 1
WHIUKATOPAMH. BzaumoneiictBue menodeid ¢ COJIAIMH.
PasnoxeHre HepacTBOPUMBIX OCHOBaHH.
43 Couin n ux cBoiicTBa. XMMHUYeCKHE CBOMCTBA coJiell B cBeTe 1
TEOPUM  JJIEKTpoauTHYeckoid  guccommamuu.  CriocoObl
MOJIy4EHUs COJIEH.
I'upponus coneit.
44 JlaGopaTtopHasti padora Ne 9. l3yueHwe B3amMOAEHCTBUS 1
KHCJIOT C COJISIMU
45-46 Oxcuapl M HX cBoiicTBa. XMMHYECKHE CBOHCTBA OKCH/IOB. 2
IMonyuyenune oxcunoB. Coneobpasyromue 1 Hecoleodpas3yromue
okcunel. OCHOBHBIC, aMQOTEpHBIC W KHUCIOTHBIC OKCHJIBI.
3aBUCHMOCTh XapakTepa OKCHIA OT CTCICHU OKHCIICHUS
00pa3yIomIero ero MeTaa.
Copaepxanue yueOHOr0 MaTepuajia 14
Tema 1.6. 47-48 Knaccnpukanus xumuueckux peakumii. Peakimu coequnenns, 2 Hcnonvzosamsy 6 yuebHou  u npogeccuonanbHou
XUMUYECKUE peaKIuu pa3IoXKeHUs, 3aMelicHus, oOMeHa. KaraauThdeckue peakium. OesimesibHOCMU XUMUYeCKUe mepMUuHbl U CUMBOIUK) .
OO0paTrMbIe 1 HEOOPATUMBIC PEAKITHH. Haszvieams uzyuennvle eewyecmea no mpusuUaibHOU Ul
49-50 Kinaccupukanusi Xumuveckux peakumii. ['omMoreHHble u 2 MeANCOYHAPOOHOU HOMEHKIAmype U Ompaxcams COCmAas
TeTEPOTreHHBIC PEAKIMA. DK30TCPMHUUCCKUE U SHIOTCPMHUUCCKUC IMUX COCOUHEHULL C NOMOWBIO XUMUHECKUX POPMYIL.
peaxmuu. Ompadcicame ~ xumuueckue  npoyeccbl C  HOMOULIO
51-52 Knaccnpukamma xumudeckux peaknmii. TeruioBoit 3ddext 2 VPAGHEHULL XUMUYECKUX PeaKyUll.
XUMHYCCKHAX peakimid. TepMOXUMUIEeCKHUEe YpaBHCHUS Buinonuame  xumuueckuii  9KCnepumeHm 8  HOTHOM
53 OKHCIUTENTbHO-BOCCTAHOBUTE/IbHbIEe  peakuun.  CremneHb 1 coomeemcmeul ¢ NPAsunamu 6e30nacHoCmu.
okucienus. OKUCIUTENb U BOCCTaHOBIIEHUE. BoccTaHOBUTEND U Habmiodams, guxcuposame u  onucviams pesyromantvi
OKHCIIeHHe. MeTox 3JIEeKTPOHHOTrO OanaHca Uil COCTaBIICHUS NpOBeJeHHO20 IKCNEPUMEHMA.
YpaBHEHHUH OKUCIHUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIUH. Cobmooams  npasuna  besonacrnozo  obpawenus ¢
54 IIpakTuyeckast padora Ne 2. IlpuroroieHue pacTBOPOB C 1 coproiumu u MOKCUYHbIMU sewecmeamu,

3aJ1aHOM MacCOBOM JI0JI€ paCTBOPEHHOrO BEILIECTBA.

1abopamopHsiM 000pyO008aAHUEM.




55 Cxopocts xumuuyeckux peaxnmii. IlonsTHe o cxopoctu 1
XHMUYECKUX peakmuii. 3aBUCHUMOCTb CKOPOCTH XHMHYECKHX
peakumii  or NPUPOABl  pEarhpylomMX  BEIIeCTB, HX
KOHLICHTPALHH.
56 JlabopatopHast paGora Ne 10. l3ydenwe 3aBHCHMOCTH 1
CKOPOCTH XMMHUYECKON peakuu oT TIPUPOJIBI
B3aMMOJICHCTBYIOMINX BEIIECTB.
57 3aBHCHMOCTE  CKOPOCTH  XHMHYECKMX  peakumii  or 1
TeMmepaTyphl, MOBEPXHOCTH CONPUKOCHOBEHMS "
HCI0Jb30BAHNUS KATAJIH3AaTOPOB.
58 JlaGopatopHast paGora Ne 11. li3ydyenwe 3aBHCHMOCTH 1
CKOPOCTH XUMHYECKOW PEakIMy OT KOHLICHTPALIH.
59 JlaGopatopHast paGora Ne 12, li3yyeHue 3aBHCHMOCTH 1
CKOPOCTH XUMHYECKON peakny OT TEMIEPaTyphl.
60 OoOpatumMocTs  XuMHYecKHX peaknumii. OOpatuMbele ¥ 1
HeoOpaTUMBbIE peaKH. XUMHUECKOEe PAaBHOBECHE U CIIOCOOBI €ro
CMEUIECHUSL.
Tema 1.7. Conep:xanue y4eOHOI0 MaTepuaJa 12
Meranel u 61 Metamibl. OCO0CHHOCTH CTPOCHHMSI ATOMOB M KPHCTAJJIOB. 1 Hcnonvzosamsy 6 yuebHou  u npogeccuonanrbHou
HEeMETaJUTbI duznueckue cBolicTBa MeTawioB. Kiaccudukamus MeTayuioB 1o 0esAmenbHOCHU XUMUYECKUe MEePMUHbL U CUMBOTUKY.
Pa3IMYHBIM NIPU3HAKAM. ObvacHamb CywHOCb XUMUYECKUX NPOYECCO.
62 JlaGopaTtopHasi padora Ne 13. l3yueHwe 3amernieHue Meau 1 Knaccugpuyuposamuo Xumuuecxue peaxyuu no
KEJIE30M. DA3MUYHBIM NPUSHAKAM: YUCTY U COCMAGY NPOOYKMO8 U
63 XuMHYECKHE CBOHCTBA METAJIOB. DJIEKTPOXUMHYECKHHA P 1 peazenmos, meniosomy 3ggexmy, Hanpaenenuro, @ase,
HANPSUKEHUH MeTaLI0B. MeTal10TepMus. HAnuUuuio  KAmamiu3amopd, — USMEHEHUl0  cmeneell
64 JlaGopaTopHas padora Ne 14. O3HAKOMIICHHE C CEPBIM U OEITBIM 1 OKUCTIeHUS DNIEMEHIMOE, 0OPA3YIOUUX 6eUiecmEd.
4YTYHOM. Hasamv  onpedenenue u onepuposamv  cAeOyIOUWUMU
65 OGmme cnocodbl  MoJydeHHsi MeTanioB. Ilonsitue o 1 FUMUNCCKUMU  NOHAMUAMU.  CIMENEHL  OKUCTEHUR,
meramayprum.  [HPOMETATTYrHs, THADOMETATIYDrHS W oKucIumenb U 60CCIMAHOBUMENb,  OKUCTEHUue U
aseKkTpoMeTaiTyprus. CriaBbl YepHbIE U [IBETHBIC. 60CCMAROGNCHUE. .
Cocmaename ypagHeHus peakyuii ¢ NOMOWbLIO Memooa
66 JlabopaTopHas padora Ne 15. Pacno3naBaHue >kelIe3HbIX PYA. 91eKmMpPOHHO20 banaHca.
67 Hemerannbl. Ocobennoctn crpoenust atomoB. Hemeramisr —
MIPOCTHIE BEUIECTBA. 3aBHCHMOCTb CBOMCTB TaJIOTE€HOB OT HX
TIOJIO’KEHMS B TIEPUOAMYECKON CHCTEME.
68 [pakTnyeckas padora Ne 3. PemeHue sKCHepUMEHTATBHBIX 1
3ajad.
69-70 IIpakTuueckast padora Ne 4. Tlomyuenne ra3os. 2
71-72 Hemerannbl. OkHCIUTENBHBIE M BOCCTAHOBHUTEJILHBIE 2
CBOIiCTBA HEMETAJUIOB B 3aBHCHMOCTH OT MX NOJIO)KEHHUS B
PAIY 31eKTPOOTPHIATETbHOCTH.
Pazgen 2. Oprannyeckasi XMMuUsi 8




Tema 2.1. Conep:xanue y4eO0HOI0 MaTepuaia 8
OcHosHbie TTOHATHA 73-74 IIpenmeT opranuveckoii xumuu. [IpuponHbie, NCKYCCTBECHHBIC 2 Dopmynuposams ~ OCHOBHbIE — NOJNOJNCEHUs — Meopuu
OpraHAtICCKON XUMHUH W CHHTCTHYECKHE oOpraHumdeckue BemiectBa. CpaBHEHHUE XUMUYECKO20 CMPOEHUS OP2AHUHECKUX COeOUHEeHUll U
1 TCOpHUA CTPOCHHUA OpraHUYECKUX BEIIECTB C HEOPIraHUYECKUMU. BaeHTHOCTb. Xapakmepuzoeams 8 ceeme IMOl Meopuu CeoUcmsd
OpraHn9ecKux OCHOBHBIX KNACCOE OP2AHUECKUX COOUHEHUIL.
COCAMHEHHI 75-76 Teopusi cTpoeHMsI OpPraHU4YecKUX coeguHeHuii A. M. 2 Hcenonvzosams 6  yueOHOU U npogheccuoHanbHOU
ByT.]IGpOBa. OCHOBHEIE  ITOJIOXKCHUS TEOpUHU XUMHYCCKOIo 0essmenbHOCHU XUMUYEeCcKUe mepMumbl U CUMBOJIUKY.
CTPOCHUA. I/I3OM6pI/I$I U H30MCPBLI. XuMHUYEeCKue q)OpMYJ'IBI " Yemanasnueamo npusHaKu 061,{,;e20 U pasiuyHo2o 6
MOJIENIY MOJIEKYI B OPTaHMYECKOM XUMUM. munonoauu peaxyuil 0Nl Heopaamuueckou u
77-78 Knaccnpukanust opranmdeckux BemectB. Kiaccupukars 1 OpeaHUHECKOU XUMUU.
BELECTB 10 CTPOCHMIO YIJIEPOJIHOTO CKeJeTa M HAIMYHMIO Hasams  onpedenerue u - onepuposams - credyouumu
(yHKIMOHATBHBIX rpyri. [OMONOTH M FOMOMOTHAL XUMUYECKUMY — NOMAMUAMU.  Y2IepOOHbIl  CKejem,
79-80 Knaccupukauus peakumii B opraHuyeckoii xumun. Peakuyu 1 Pynkyuonanenas. zpynna, USOMEPUAL, COMONOSUA. 3
HPHCOETUHEHHUS (rumpupoBanms, raJIOTeHUPOBAHMS, Hcnomvsosamo 6 yuebnoii  u npogeccuonanviot
TUIPOTaJOTEHUPOBAHMS, THIAPATALMK). PEaKuuM OTHIETIEHHUs OesmenbHOCIU XUMUHECKUE MEPMUHBL U CUMGOTUKY.
(mermmpupoBaHHs, ETHAPOralOrcHMPOBAHHMS, JICTHAPATALMH). Hasamy  onpedenenue u - onepuposams 3 credyiouumu
Peakuun 3aMelienns. Peakiiy H30MepH3aliH. XUMUYECKUMU — NOHAMUAMU.  Y2NePOOHbIIL ckenem,
DYHKYUOHATbHAS 2PYNNA, U30MepPUsl, 20MON02USL.
2 kype 1 cemectp — 34 yaca
Paznen 2. Opranuyeckasi XuMusi 34
Tema 2.2. Conep:xanue y4eOHOI0 MaTepuaia 12
YII1eBoa0pozbl U MX 81 Aakanbl. [OMOJIOrHYECKHUii psijl, H30MEPHUs U HOMEHKIIATYpa 1 Xapaxmepusoseamv cocmas, cmpoenue, ceoticmed,
TIPHPOZHBIC aJKaHOB. XMMHYECKHE CBOICTBA aNKaHOB. [[pUMeHEHNE aTKaHOB nonyuenue u npumerenue y2ne6000podos.
HCTOYHUKH Ha OCHOBE CBOICTB. Hcnonvsoeamv 6  yueOHOU U NPOGeCcCUOHANbHOT
82 JlaGopaTopHasi padora Ne 1. OOHapyxeHue yrieposa u 1 0esAmeNbHOCHU XUMUYECKUe MEePMUHbL U CUMBOTUKY.
BOJIOPOJIa B OPTaHUYECKUX COCAUHECHHU. Hasvieams usyuennvle eewjecmea no mpueuarbHou uiu
83 AnKeHbI. DTUIICH, €ro NoaydeHne (JIernapupOBaHieM dTaHa, 1 MEANCOYHAPOOHOU HOMEHKAamype U Ompadicams COCmag
JEToIMMepHU3alieil monu3TrieHa). I oMomoruaeckui psi, IMUX COCOUHEHULL ¢ NOMOUBIO XUMUUECKUX (DOPMYIL.
H30MEpHsl, HOMEHKIIATypa alKEeHOB. XUMHYECKHE CBOMCTBA Ompaosicams Xxumudeckue npoyeccsl ¢ NOMOWbIo
STUIICHA: TOPEHNE, Ka4eCTBEHHbIe peakuun (obecBeYnBaHUE YPABHEHUT XUMUHECKUX PeaKyuil.
OpOMHOM BOJIBI M PACTBOPa IIEPMAHIaHATa KaJKsL), THAPATALHS, Cobniodams npasuna KoN02UYECKU SPAMOMHO20
nonumepusans. [IpuMeHeHne ITHICHA HA OCHOBE CBOUCTB. noeedenus 8 OKpydcaiowell cpeoe.
84 JlaGopaTopHasi padora Ne 2. [IpoBeneHne KauecTBEHHON 1 Oyenusamo GIUAHUE  XUMUYECKO20  3A2pPA3HEeHUA
PEAKINK Ha HENPEIEIbHEIE YIIEBOI0POIEL. OKpysscaiowjeil cpedvl HA OpP2aHU3M 4Yenoseka u opyaue
85-86 Juensl n kayuyku. [loHATHE 0 TUEHAX KaK yrIeBOJOPOAAX C 2 JHCUBbLE OPAHUSMBL.
JBYMSI JIBOMHBIMH CBSI3SIMH. COHpH)KeHHBIe JIUEHBL. XuUMUUecKue Hcnonvzosams 6  yuebHOU U NPOGeccUoOHANbHOU OesmenbHOCmU
v . o Xumuueckue mepmunobl U CUMBOJIUKY.
cBoiicTBa Oyraauena-1,3 1 n3ornpeHa: odecrBeYMBaHuEe OPOMHOI
BOJIBI ¥ TIOJIMMEPH3AIKs B Kayqdyku. HaTypaibHbIii 1
CHHTETHYECKHe KaydyKu. Pe3uHa.
87-88 AJKHHBI. AnieTriieH. XUMHUYECKHE CBOMCTBA alleTHIICHA. 2

ropeHue, o0ecIBeUnBaHIE OPOMHOW BOJIBI, TIPHUCOCIMH CHIH
XJIOPOBOAOPOAA U ruapaTanus. [[pumeHenne aneTuieHa
Ha OCHOBE CBOMCTB. MeXKI1accoBasi U30MEpUs C aJIKaAHUEeHAMHU.




89-90 Apenbl. berzon. XuMmudeckue cBoiicTBa O€H30I1a: TOPEHHE, 2
peakiuy 3aMenieHus (raloreHupOBaHKHe, HUTPOBAHUE).
[Tpumenenne GeH3051a HA OCHOBE CBOMCTB.
91 IIpupoaHbIe HCTOYHNKH YIVIEBOAOPOAOB. [IpupoaHslil ras: 1
COCTaB, IpUMEHeHHe B KadecTe ToruinBa. Hedts. CocraB u
niepepabotka HedTH. [leperonka Hept. HedrenpomyKrsl
92 IIpakTuueckast padora Ne 9. Vinentudukanms opraHiuecKix 1
COEMHEHUI.
Tema 2.3. Conep:xanue yueOGHOr0 MaTepuaJa 10
Kucnoponcoaepxau 93-94 CnupTsl. ®enonn.  XUMHUYECKHME  CBOMCTBA  3TaHOJA! 2 Xapaxmepuzosams cocmas, cmpoenue, ColUCmed,
€ OpraHn4yecKue B3aMMOJICICTBHE C HAaTPHEM, 0Opa30BaHME MPOCTHIX M CIOMXKHBIX nonyueHue u npuMeHeHue y2neeo0opooos.
COETUHEHHUS 3(UpPOB, OKUCIICHHUE B ANbJeTH/I. [[puMeHeHUe STaHOIa Ha OCHOBE HUcnonvzoeams 6 yuebHOU — u npogeccuoHanvbHol
cBoMCTB. Du3nyUecKne U XUMHYECKHE CBOWCTBA (heHOIA. 0esAMeNbHOCHU XUMUYECKUe MEPMUHBL U CUMBOTUKY.
95-96 Aapaernapl. [lonsatue o0 ampaerumax. DopMmanpIerun U €ro 2 Ha3zvieams uzyuennvle eewecmea no mpusuUaibHOU Ul
CBOIICTBA. [Momyuenue aJbJCTHIIOB OKHCIICHUEM MEIHCOYHAPOOHOU HOMEHKIAmype U Ompajicams Cocmas
COOTBETCTBYIOIMMX crnupToB. [Ipumenenue ¢dopmanbaernia Ha IMUX COEOUHEHUTL C NOMOWBIO XUMUYECKUX POPMYIL.
OCHOBE €TI0 CBOMCTB. Ompaoicame xumuueckue npoyeccol ¢ NOMOUbIO
97-98 Kap6onoBrbie kucaorsl. [ToHATHE 0 KAPOOHOBBIX KHUCIOTaX. 2 VPAGHEHULL XUMUYECKUX PEaKyUll.
I'omonorugeckuii psizt npeaeabHBIX 0HOOCHOBHBIX KapOOHOBBIX Cobmiodams npaguna 3K0102UHECKU 2PAMOMHO20
KUCTIOT. XUMUYECKHE CBOWCTBA YKCYCHOM KHUCIOTHL Bpiciiue nogeoeHus 8 oKpycaloueli cpeoe.
JKMPHBIEC KUCJIOTHI Ha IPHMepe NaIbMUTHHOBOM U CT€apUHOBO. Oyenusamo 6uAHUE XUMu4eckoeo 3aeps3nenus
99 Cnoxuble 3pupbl U skupbl. [lodydeHne CIOXHBIX 3(GHPOB 1 OKpydicaiowjeli cpedbl HA Op2AHU3M ueloseka u opyaue
peakuuelt srepudukammu. IIpuMeHeHHe CIOXHBIX 3(QHUPOB Ha IHCUBBLE OPCAHU3IMDL.
OCHOBE HX cBoWcTB. Kiaccudukamus XupoB. XUMHYECKHE
CBOMCTBA >KUPOB. MbLIa.
100 JlaGopaTopHast padota Ne 3. Jloka3aTeibCTBO HENPEACIBHOTO 1
XapaxTepa >KHJIKOTr0 JKUpa.
101 Yraesoabl. YrieBodpl, uX KilaccH(UKAIMA. MOHOCAXapHIIbI 1
(rmroko3a, ¢pykTo3a), aucaxapuasl (caxapo3a) U MOIHCAXapHIbI
(kpaxManm W LEWIIJI03a). [Monsitue 0  peakuusx
TIONIMKOHICHCAIIUH U THPOIIN3a.
102 JlagopaTtopHas paGora Ne 4. lccnenoBaHue B3anMOJCHCTBUS 1
TJIIOKO3bI M caxapo3sl ¢ ruapokcunoM mean(Il), kauecTBeHHOM
peaKknuy Ha Kpaxmall.
Tema 2.4. Conep:xanue y4eO0HOIr0 MaTepuaJa 12
A3zotconepxaliue 103-104 Awmunsl. [Torstue 00 amuHax. AnudaTHUecKie aMUHBI, HX 2 Xapaxmepuszoeams cocmas, cmpoenue, c6ocmea,
OpraHUYeCKUe KIaccH(pUKaNys 1 HOMCHKIIATYpa. AHWINH KaK OPraHUYeCKoe NOIYEHUE U npUMENEHUe y21e6000poos. .
. Hcnonvzoeams 6 yuebHOU U Npo@eccUuoHaIbHol OesmenbHOCmu
COCIUHCHHUS. ocHoBaHue. [IpriMeHeHne aHuIMHa Ha OCHOBE CBOMCTB. XUMUYECKUE MEPMUHDL U CUMBOTUKY.
Ionumepsr. 105-106 AMHMHOKHUCIOTBI. AMUHOKHCIIOTBI KaK aM(l)OTepHBIe 2 Hasvisams usyuexHvle seujecmeda no mpuUaIbHOU UiU MeNCOYHAPOOHOU

UG YHKITNOHATHHEIC OPTaHUICCKUE COCTUHCHUS. XIMHUICCKIC
CBOICTBa aMUHOKUCIOT. [IpriMeHeHne aMUHOKHUCIOT HA OCHOBE
HX CBOMCTB.

HOMEHKIamype U Ompagicams COCmas SMux cOCOUHEHULl ¢ NOMOWBIO
XUMUYECKUX opMYL.
Ompadicamyv Xumuueckue npoyeccvl ¢ NOMOUbIO




107 Benxu. [lepBrunas, BropudHasi, TpETUYHAs CTPYKTYPHI OEIIKOB. 1 YPABHEHUL XUMUHECKUX Dearyul.
Xumudeckue cBoiicTBa 6enkoB. bronornueckue GhyHKImn CoGmodams npasiaa sKon02useciu. panonmiozo
nogedenus 6 OKpycaiouell cpeoe.
6eHKOB' Ouenueamb GNUSAHUE XUMUYECKO2O 3a2PA3HEHUSs Opr.wca}ou;ezZ cpe()bz
108 .JIaﬁopaTopHaﬂ paﬁoTa Ne 5. HpOBeI[eHI/Ie Ka4C€CTBCHHBIX 1 HA Op2aHU3IM 4eno6eKa U Opyaue JCUble OP2aAHUIMbL.
peaximii Ha OCSNKH.
109 IMonumepsl. benky n nmonrcaxapuapl Kak OHONIOIAMEDHI. 1
110 JlabopaTopHas pa6ora Ne 6. [IpoBeneHre kauecTBEHHON 1
peaKknuy Ha Kpaxmall.
111 IInactmaccel. Bonokna, nx kiaccugukanms. [Tonydenue 1
TIOJIMMEPOB PEAKIMEH MOIMMEpU3aIMU U TOJTUKOHICHCAIIHH.
[Momyuenne BosokoH. OTENbHBIEC PEICTABUTENN XUMHUIECKUX
BOJIOKOH.
112 IpakTuyeckast padora Ne 10. Vzyuenue cBoiicTB mactMace 1 1
BOJIOKOH.
113-114 JAuddepennnposannblii 3a4er 2
Bceero 114

JIi1 XapaKTepuCTHKN YPOBHS OCBOECHHSI YIEOHOTO MaTeprala UCIOJIB3YIOTCS CIeAyIomue 0003HaYeHHS:
1 — o3nakomMuTENBHBIN (Y3HaBaHUE paHee U3yIEHHBIX OOBEKTOB, CBOWCTB);
2 — penpOAYKTUBHBIN (BBIOIHEHHE ACATEIHHOCTH M0 00pasIly, HHCTPYKIHUHU WM IO PYKOBOJCTBOM)

3- HpOHyKTI/IBHHﬁ (HJ'IaHI/IpOBaHI/Ie 1 CaMOCTOATCIIbHOC BBITTOJIHCHUC ACATCIIbHOCTU, PCIICHUC HpO6J'IGMHI>IX 33].'[3‘1)




3 YCJIOBUS PEAJIM3ALIMA YUYEBHOUN JJUCIIATUIVHEI

3.1 Tpebosanus k mamepuarbHO-MeXHUYECKOMY 0OecneyeHuo

Peanuzanus yueOHOM qUCIMIUIMHBI TpeOyeT HAIMYMS yueOHOTO KaOuHEeTa XUMHUU.

ObopynoBanue yueOHOTO KabUHeTA!

— M0CaI0YHBIE MECTa M0 KOJIMYECTBY 00yUaromuxcs;

— pabouee MecTo Mpero1aBaTes;

— KOMIJIEKT y4eOHO-METOIMUECKON TOKYMEHTAIIHH;

— y4eOHbIe mocoous;

- MOJIEIM KPUCTAJUIMYECKUX PEIIETOK, MOJENM JUIi COCTaBJICHHUS  CTPYKTYPHI
Pa3NUYHBIX BEIIECTB, MOACTH XUMUYECKHX MPOU3BOJICTB;

- npubopsl  (AIEMOHCTpPALIMOHHBIE U Ja0OpaTOpHble -  JUIS CAMOCTOSITEIIHLHOM
paboThI 00yUaroIIMXCs);

- na0opaTOpHbIE TPUHAUIEKHOCTH (IEMOHCTPAIIMOHHBIE U JJIsI  CaAMOCTOSTEIbHOU
paboThI 00yUaIOIIHXCs);

- XUMUYECKas mocyna (Ui JeMOHCTPAIIMOHHBIX U YYEHUYECKHUX OIBITOB);

- nocobuss Ha meyaTHOM  ocHOBe  (TaOnMIBl,  KapTbl, MOPTPETHl YYEHBIX,
IUJIAKTHYECKUE MaTepUabl, aTbOOMBI U T.1.);

- SKpPaHHO-3BYKOBBIE cpeacTtBa oOyueHuss (D3CO) (amaduinbMbl, TUATIO3UTHUBHI,
TpaHCHApaHTHI IS IPOEKTOPa, KHHO(PUIBMBI U KHHO(parMeHThl, yueOHbIe BUICO(DUITBMBI);

- METOIMYECKas INTepaTypa Al YUIUTEN U 00yJaroIuXcs;

- Ha0Op PEaKkTUBOB (U1l AEMOHCTPALMOHHBIX H YYCHHUECKUX OTIBITOB).

Texuuueckue cpeacTBa 00yueHUs:

— MyJIbTUMEIUHHOE 000pyI0BaHue (9KpaH, MPOECKTOP, KOMITBLIOTED);

— IIK anst obyuaronuxcs;

— JUIIEH3MOHHOE MPOrpaMMHOE 00ecTiedeHuE.

3.2 Unghopmayuonnoe obecneuenue 0oyuenus

[lepeuens yueOHBIX U31aHUM, IHTEpHET-pECYpCOB, JOMOIHUTEIBHOM TUTEPATyphI

OcCHOBHBIC HICTOYHHMKH:

1. Iabpuensn  O.C. Xumus 18 npodeccuii U CHEIHUATbHOCTEH  COIMalbHO-
HSKOHOMHYECKOT0 W TryMaHHTapHOro mpoduieii: yueOnuk / O.C. I'abpuensn, W.I'. OctpoymoB. —
M.: 2014

2. I'abpuensn O.C. Xumus s npodeccuii M CIEMUATBHOCTEH TEXHUYECKOTO
npo¢wms: yaeOnuk / O.C. I'abpuensn, U.I'. Octpoymos. — M.: 2014
3. I'abpuensn O.C. Xumuss 11 npodeccuii M CHeUManbHOCTEH eCTECTBEHHO

Hay4yHoro npoduis: yaeouuk / O.C. I'abpuensn, U.I'. OctpoymoB. — M.: 2014

4, labpuensu O.C. Xwumwmst: yued. s cryn. mpod. yued. 3aBemenuir / O.C.
Ia6puensia, U.I'. Octpoymos. — M.: 2014

5. I'a6bpuensn O.C. [Ipaktukym: yue6. nmocodue / I'abpuensa O.C., Octpoymon WU.T.,
CnankoB C.A., lopodeeBa HM. — M.: 2014

JlonoIHNTEIbHbIE HCTOYHUKHU:

1. I'abpuensn O.C. Xumus: nocobue aist noarotoBku k EID: yued. mocobue / O.C.
I'abpuensn, U.I'. Octpoymos, C.A. Cnaakos. — M.: 2011.
2. Epoxun IO.M., Koanesa W.b. Xumus pans mnpodeccuii u crneuuanbHOCTEH

TEXHUYECKOTO M €CTECTBEHHO Hay4HOTO npoduiei. — M.: 2014,

3. Epoxun FO.M. Xumus: 3agaun u ynpaxaenus. — M.: 2014.

4. Epoxun FO.M. COopHUK TeCTOBBIX 3aJjaHHii IO XUMUH. — M.: Akanemus, 2014.

S. I'a6bpuensn O.C. u np. Xumus ans npodeccuii U crnenuaabHOCTeH TEXHUYECKOTO
npoduist (3MEKTPOHHOE MPHIIOKEHHE)

JIEKTPOHHBIE pecypcehl:



1. Omummnuana «Ilokopu BopoOwséssl rope». [MaTepHeT-caiit]. — URL:pvg.mk.ru

2. «Xumus. OOpa3oBaTeNbHBIA CAaHT s IIKOJBHUKOBY. [MHTepHer-callT]. —
URL:hemi.wallst.ru

3. OO6pa3oBarenbHbIii caut IE: IIKOJIbHUKOB. [UHTepHeT-caiT]. -
URL:www.alhimikov.net

4. OnektponHas oubnuoreka no xumuu. [aTepHer-caiir]. — URL:chem.msu.su

S. WNurtepHer-uznanue ans yuuteneil «EcrecTBeHHble Hayku». [MHTepHeT-callT]. —
URL:www.enauki.ru

6. Meromuueckas razera "[lepBoe centsiops". [Murepuer-caiit]. — URL:1september.ru

7. Kypnan «Xumus B mkose» [MuaTepHer-caiir]. — URL: hvsh.ru

8. «Xumus u xu3Hby. [MutepHer-caiir]. — URL: www.hij.ru

9. DJNEKTPOHHBINA XypHal «XUMHUKH H XuMus». [HTepHer-caiit]. — URL: chemistry-

chemists.com/index.html



4 KOHTPOJIb 1 OLIEHKA PE3YJIbTATOB OCBOEHUS YUEBHOU JJUCLIUITIIMHbI
KoHTpoib M oOLleHKa pe3ylnbTaTOB OCBOCHUS Y4YeOHOW IUCHMIUIMHBI OCYILECTBIISAETCS
IIPENOJaBaTeIEM B IPOLIECCE NPOBEACHUS INPAKTUYECKUX 3aHATUHM, TECTUPOBAHUSA, a TaKKe

BBITTOJIHCHU A OGy‘IaIOH_II/IMI/ICSI HWHIWBUIYAJIbHBIX 3aHaHHﬁ, IMPOCKTOB, HCCHCHOBaHHﬁ.

Pesyabrarbl 00y4yenus
(INYHOCTHBIE, MeTanpeIMeTHbIE, IPeAMeTHbIe)

@DopMbI M METOABI KOHTPOJIS U OLEHKH
pe3y/1bTaToB 00y4eHus

JIM4YHOCTHBIE:

YYBCTBO TOpAOCTH W YBAXCHHUA K HCTOPHMU W JOCTHIXCHUAM
OTEYCCTBCHHON XHUMHYECKON HAayKH; XUMHUYCCKHU I'PaMOTHOC IMOBCACHUC
B HpO¢)€CCHOHaHBHOﬁ ACATCIIBHOCTH U B 6I>ITy npu O6paHIeHI/II/I C
XUMHUYCCKUMH BCUICCTBAMU, MATCpHAJIaMH U ITPOLICCCaMU;

YCTHBII1 onpoc,
aHKETHPOBaHUE

HaOITIo/IeHHe 3a JMEHCTBHAMH OOyJaIOIIIXCcs
B mporecce OOy4YeHHs M BO BHEYPOUHOI

JIeATENbHOCTH

TOTOBHOCTP K  TIPOJOJDKEHMIO  O0pa3oBaHHMS W IOBBIMICHUS | YCTHBIH OIpPOC,

kBaTuUKamuy B H30paHHONH NPOPECCHOHANBHOH JNEeATeNbHOCTH W | aHKeTHPOBaHHUE

00BEKTUBHOE OCO3HAHHE POJIN XHMHUYECKUX KOMIETSHIIHI B 3TOM;

YMEHHE HCIIOIb30BaTh JOCTIDKEHHS COBPEMEHHOM XMMHYECKOH HAyKH M | OLEHKA  pe3yIbTaTOB  IPAaKTHYECKUX U

XUMUYECKMX  TEXHONOTHMH OIS  TOBBINCHHMS  COOCTBEHHOrO | JTaOOPaTOPHEIX paboT

WHTEIUIEKTYa bHOTO PAa3BUTHS B  BBIOPAHHONH NPO(ECCHOHANBHOM | OINEHKa  Pe3ylbTaTOB  CaMOCTOSTENBHBIX

JIeATENEHOCTH pabot

MeTtanpeameTHble:

UCIONB30BAHNE PA3IMYHBIX BUJOB IO3HABATENBHON MESATEIBHOCTH M | OINECHKA  pE3yIbTaTOB  IPAKTHUECKHX |

OCHOBHBIX ~ MHTEIUICKTYaJbHBIX ~ orepamuii  (ITOCTaHOBKA  3ajad4d, | J1aOOPaTOPHEIX paboT

(opMyIHpOBaHHE THIIOTE3, aHANIN3 W CHHTE3, CpaBHEHNE, 00OOIICHHUE, | OIEHKAa  pe3yIbTaTOB  CaMOCTOSTEIBHBIX

CHCTEMAaTH3alls, BBIIBICHHE NMPHIMHHO-CIEIACTBEHHBIX CBS3€H, ITOHCK | paboT

aHaioros, (hopMynupoBaHHE BBIBOIOB) IS PEHICHHS TOCTABICHHOH

3aja4n, NPHMECHEHHE OCHOBHBIX METOJOB IIO3HAHMS (HaOIIOJCHHE,

HAY4HBIH SKCIIEPUMEHT) JUIS N3y9eHHs PA3INIHBIX CTOPOH XHMHYECKHX

OOBEKTOB M TIPOLECCOB, C KOTOPHIMH BO3HHKAET HEOOXOMMMOCTB

CTAJIKMBATHCS B MPO(ECCHOHAIBHOM cdepe;

UCIONB30BAHNE PA3IMYHBIX HCTOYHHKOB IS MONYYCHHS XUMHYECKOHM | OIEHKa  pe3yldbTaTOB  IPAKTHUECKHX |

nH(pOPMAINY, yMEHHE OIECHHTh €€ IOCTOBEPHOCTh IS JOCTIKEHHUS | J1abOpaTOpHEIX paboT

XOPOIIHX Pe3yIIbTaTOB B IIPO(hECCHOHANBHOH chepe OI[CHKA  PEe3yNbTaTOB  CaMOCTOSTENBHBIX
pabot

IIpeamerHble:

C(I)OpMI/IpOBaHHOCTB HpeI[CTaBJICHI/Iﬁ O MECTC XHMMHHU B COBpeMeHHOﬁ

YCTHBII onpoc

HaydHON KapTHHE MHpa; NMOHMMAHHE PONH XUMUU B (DOPMHUPOBAHHH | OIECHKA  PE3YIbTATOB  IPAKTHUECKHX |

Kpyro3opa u ()yHKIOHAJIBHOH I'PaMOTHOCTH YEJIOBEKA JUIA PEIICHHUS | J1abOopaTOpHEIX paboT

HPaKTHYECKHX 3a/1ad; OI[CHKA  PEe3yNbTaTOB  CaMOCTOSTENBHBIX
pabot

BJIaJICHAE OCHOBOIIONATAIOIIVMI XHMHYECKAMH HMOHATHSMHM, TEOPUSAMH, | YCTHBIH OIpoC

3aKOHAMH U 3aKOHOMEPHOCTSIMH; YBEPEHHOE ITOJT30BAaHME XMMHYECKOH | OIEHKa  pe3yldbTaTOB  IPAKTHUECKHX |

TEPMHUHOJIOTHEH U CHMBOIIIKOM; 11ab0paTOPHBIX PadboT
OL[CHKA  PEe3yNbTaTOB  CaMOCTOSTENBHBIX
pabot

KOHTpOIIbHAs paboTa

BJIaAICHUC OCHOBHBIMU MCTOAAMH HAYYHOT'O IMO3HAHMA, UCIIOJIb3YCMbIMH

YCTHBIH onpoc

B XMMHHU: HaONIONEHUE, ONHCAHWE, W3MEPEHHE, JKCIICPHMEHT, YMECHHE | OIECHKA pe3yAbTaTOB  IPAKTHUECKHX |
00pabaTeIBaTh, OOBICHATH PE3yNIBTATHl IPOBEAEHHBIX OIMBITOB W JENaTh | J1a0OPAaTOPHEIX PabOT

BBIBOJIBI; TOTOBHOCTB M CIIOCOOHOCTH IPHMEHSTh METO/BI MO3HAHHSA IIPH | OIEHKA  PEe3yIbTaTOB  CaMOCTOSTENBHBIX
pELIEHNN IPAKTUUECKUX 3a/1a4; pabot

KOHTpOIbHas paboTa

C(I)OpMI/IpOBaHHOCTB YMEHHA HaBaTb KOJWYCCTBCHHBIC OLCHKU H

YCTHBIH onpoc

MPOBOAUTH PACUETHI 110 XUMHUUYECKIM (hOPMYIIaM U ypaBHEHHSIM; OIlCHKA pe3yIbTaTOB  IPAaKTHYECKUX U
11ab0paTOpHBIX PadboT
OI[CHKA  PEe3yNbTaTOB  CaMOCTOSTENBHBIX
pabot

KOHTpOIbHas paboTa

BJIaICHUC TIIpaBUJIaMH TCEXHUKH 0€30IaCHOCTH Inpru HUCIIOJIb30BAHNHA

YCTHBIH onpoc

XUMUYECKUX BEIIEeCTB; C(OPMHUPOBAHHOCTh COOCTBEHHOW MO3WIMH IO | OINEHKA  PE3yAbTaTOB  IPAKTHUECKHX |
OTHOIICHHWIO K XHMHYECKOH WH(OpPMAIHH, MOIydaeMOH W3 pa3HBIX | Ja0OpaTOpPHEIX paboT
HCTOYHUKOB OLEHKAa  PEe3ydbTaTOB  CaMOCTOSTEIbHBIX

pabot




Jononnenus u usmenenus K paboueil npozpamme Ha y4eoHblil 200

Jononnenuss u usmenenusi Kk pabdoueti npoepamme na 20 - 20 yuebmuwiti 200 no
oucyuniune
B pabouyro npocpammy énecenvi ciedyroujue uzsMeHeHuUs.:

Hononnenuss u usmenenus 6 pabouell npocpamme 006cydxcoeHvl Ha 3acedanuu MO

« » 20 2. (npomokon Ne ).

Pykosooumens MO / /
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