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1 MACIIOPT PABOYEN MPOT'PAMMBI YYEFHOM TV CITATIJIMHBI
1.1 O6saacTh NpUMeHEeHHs POTrPaMMbI

[Iporpamma  yueOHo¥  mucuumiuabl  OJ[b.06  «Xumwus» HaXomUTCI B COCTaBe
00111e00pa30BaTeIbHBIX Y4EOHBIX AUCHUILINH (0OLIMX U 10 BEIOOPY) 6a30BbIX, (POPMHUPYEMBIX
u3 o0s3arenbHbIX npeaMeTHbix obOmacteir PI'OC cpegnero oOmiero o0pa3oBaHUs, IS
cnenmanbHocTeir CIIO texnwmueckoro mpodumis. CocraBinena mis cnenuanbHocTH 15.02.12
"MOHTaK, TeXHHYECKOe 00CIYyKMBAHNE U PEMOHT NPOMBIILIEHHOT0 000pya0oBanus (110
orpacasam)" YI'C 15.00.00 MamuHOCTPOEHHsI C  yY4E€TOM  NPHUMEPHOW OCHOBHOM
o0pa3oBaTeNbHOl MporpaMMbl CpeaHero obmero oOpa3oBaHUS, OAOOPEHHON pelIeHHEM
denepanbHOTO y4eOHO-METOUYECKOT0 OOBEAMHEHUS MO 00IeMy 00pa3oBaHUIO (TIPOTOKOI
ot 28 utons 2016 r. Ne 2/16-3)

1.2 MecTro AUCHMIUIMHBI B CTPYKType OCHOBHOH MpodecCHOHATbHOM
oOpa3oBarte/ibHOIl mporpammbl: guciuiuinHa O/1b.06 «Xumus» 0THOCUTCS K AUCIUIUTMHAM
00111600pa30BaTEIIBHOTO MUK

1.3 Hean u 3agauM AUCHUIUIMHBI — TPeOOBAHWS K Pe3yJIbTATAM OCBOCHHUA
JUCIHHUILINHDI:

ConepxcaHHe nporpaMMm ((XI/IMI/ISI» HanpaBneHo Ha JOCTHXKCHUC CHGIIYIOIIII/IX
meJien:

e (opMmupoBanne Yy oOOydyarOIIMXCsl yYMEHHsS OLIEHUBAaTh 3HA4YUMOCTh
XHMHYECKOTO 3HaHUS IS Ka)KJI0I'0 YEIOBEKa;

e (dopmupoBaHue y OOyYarOMIUXCsl LEJIOCTHOIO IPEJCTaBICHHUS O MUpPE U
pOJiM XMMHHU B CO3JaHHUM COBPEMEHHON €CTECTBEHHO-HAYYHOW KapTHUHBI
MHpa; YMEHHUS OOBSICHATH OOBEKTBI W IMPOLECCHl  OKpY’Karollen
JEUCTBUTEIBHOCTHU: NPUPOAHON, COMUAIBHOMN, KYJIBbTYPHOW, TEXHUYECKON
cpenpl, — MCHOJIB3Yys IJIsI DTOTO0 XMMHYECKHE 3HAHMUS;

e pa3BuTHME Yy OOydyalrolIMXCsi YMEHHMH pas3nudarth ¢GaKTbl M OLEHKH,
CpPaBHUBATh OLIEHOYHBIE BBIBOJbI, BUAETH UX CBSI3b C KPUTEPUSIMU OLIEHOK
U CBSI3b KPUTEPUEB C  OIPEACJIEHHOW CHCTEMOM  IIEHHOCTEU,
(opmynupoBaTh 1 000OCHOBBIBATH COOCTBEHHYIO ITO3HUIIHIO;

e MpPHUOOpPETEeHUE OOYUAIONIUMHUCS OIBbITa Pa3HOOOPA3HOU NEATEIBHOCTH,
NO3HAaHUSA W  CaMOIIO3HAHHWsS; KJIOYEBbIX HAaBBIKOB, HWMEIOIINX
YHUBEpPCAJILHOE 3HAU€HHE [JIs1 pPa3jIMUHBbIX BHJIOB JESITEIbHOCTH
(HaBBIKOB peIIeHUs IPOOJIeM, MPUHITUS PEHISHUM, NONCKa, aHaJIu3a U
0o0paboTku wWHOpPMAIIUH, KOMMYHUKATHBHBIX HABBIKOB, HAaBBIKOB
U3MEpPEHHUH, COTpYAHHUYECTBa, O€30MMacCHOTO OOpallleHHsI C BElIeCTBaAMH
B TTOBCETHEBHOU >KWU3HU).

* — JIUYHOCHIHBIX:

- YYBCTBO TOPJIOCTU U YyBaXXEHHUS K HUCTOPUU U JOCTHKCHUSIM
OTE€YECTBEHHON XUMHYECKOU HAayKH; XUMHWYCCKH I'paMOTHOC ITOBCIACHUC
B OpodeccCHOoHATbHOU JEATEILHOCTU U B OBITY TIpU OOpaIlieHuu c
XUMHUYECKHUMU BEIISCTBAMHU, MaTepruajiaMi U MPOIECCaAMMU;

— T'OTOBHOCTbH K IIPOaOJIZKCHUIO 06paBOBaHI/IH nu ITIOBBIIIICHUA
KBaJIM(pHUKAITUH B H3- OpaHHOW TPOPECCHOHAIBHOU AEITCIBbHOCTH H
O6’beKTI/IBHOC OCO3HAHHUC POJIM XUMHUYCCKHUX KOMHGTCHI_[I/Iﬁ B OTOM;

— YMEHHE UCITOJIb30BaTh JJOCTHYKCHUSI COBPEMEHHOW XUMHUYECKOH HAYKU
nu XUMHUYUYCCKUX TEXHOJIOTHUUN JJIA ITIOBBIIIICHU A CO6CTBCHHOFO
HHTEIJICKTYaJIbHOTO pa3BUTHSI B BBIOpAaHHOW mpodecCuOHATbHOMN



ACATCIIBHOCTH,

° MemanpeoMemHulx:

— HCHOJIb30BaHWE PAa3JIUYHBIX BHJOB IIO3HABATEIILHOW JEATEIbHOCTH H
OCHOBHBIX HHTEJUIEKTYyaJIbHBIX omnepauuid (IIOCTaHOBKH  3aJayH,
dbopmynupoBaHUs TUNOTE3, aHajiM3a W CHHTE3a, CpaBHEHUS,
000011IeHNsI, CUCTEMAaTHU3allii, BBISIBJICHUS NPUYMHHO-CIEICTBEHHBIX
CBsi3€il, MOWCKAa aHaJIOroB, (POPMYJIMPOBAHUS BBHIBOJOB) Il PEIICHUS
HOCTAaBJICHHOM 3aJa4yd, MNPUMEHEHHE OCHOBHBIX METOJIOB IIO3HAHUS
(HaOnroZIeHUs, HAYy4YHOI'O HSKCIEPUMEHTA) MJIsI MU3YUYEHUS Pa3IudHBIX
CTOPOH XMMHUYECKUX OOBEKTOB U MPOILECCOB, C KOTOPHIMU BO3HUKAET
HEOOXOIUMOCTh CTAJIKUBATHCS B PO ECCUOHATBHON cdepe;

— MCIIOJIb30BaHUE PA3JIUYHBIX HMCTOUYHHUKOB [JIsl MOJIyY€HUS XUMHUYECKOMH
nH(OpPMAIIMHA, YMEHHE OLICHUTHh €€ JOCTOBEPHOCTH JUIS JOCTHIKCHUS
XOPOIINX PE3yJIbTaTOB B mpodeccruoHanbHOM cdepe.

* NPEeOMEmHBIX:

- chopmMupoBaHHOCTh COOCTBEHHOM TO3UIMK 110 OTHOIICHHIO K XUMHUYECKOH
uH(pOpMaIKH, TOTy4aeMON U3 Pa3HBIX HICTOYHHUKOB.

— c(opMHUPOBAHHOCTH IPEACTABICHUNH O MECTE€ XMMHU B COBPEMEHHOU
Hay4YHOW KapTHHE MHUpa; IMOHHUMaHHE POJIM XUMHUHU B (POpMHUPOBAHUU
Kpyrozopa U (pyHKIIHMOHAJILHOM TPAMOTHOCTH YEJIOBEKa JUJISl PEIICHUS
OpaKTUYECKUX  3a]ad;

— BJIAJICHHUE OCHOBOIIOJIAraOIIMMH XUMHWYECKUMU HOHATHUAMH, TEOPUSIMU,
3aKOHAaMU M 3aKOHOMEPHOCTSIMU;,  YBEPEHHOE  IIOJb30BAHUE
XUMHUYECKONU TEPMHUHOJIOTUEN U CUMBOJIMKOM;

— BJIaQJICHUE OCHOBHBIMHU METOJIAMHU HAYYHOI'O O3HAHUSI, UCIIOJIb3YEMbIMU
B XMMHHU: HAOJIIOJEHUEM, OIMCAaHUEM, HU3MEPEHHEM, SKCIIEPUMEHTOM;
yMeHHE 00padaThIBaTh, OOBSCHSITH PE3yJIbTaThl MPOBEAECHHBIX OIBITOB U
JieJlaTh BBIBOABI; TOTOBHOCTH M CIOCOOHOCTH IIPUMEHSITH METOIbI
MO3HAHUS IIPU PELICHUM NPAKTUUYECKUX 3aJ1a4;

- cpOpMHUPOBAHHOCTb YMEHHUS JaBaTh KOJHWYECTBEHHBIE OIIEHKU U
MPOU3BOJAUTH PacUeThl 110 XUMHUYECKUM (hopMyJiaM U  ypaBHEHUSIM;

- BJIaJI€HUE TMpaBUJIaMH TEXHHUKH O€30MacCHOCTH MNPU HCIOJIb30BAaHUU
XUMHUYECKHUX BEILIECTB;

- cpOpMHUPOBAHHOCTb COOCTBEHHOIl MO3UIMHM IO OTHOIIECHUIO K
XUMHYECKON nHPOpMaIuK, ToaydaeMoi U3 pa3HbIX UCTOYHUKOB.

XAPAKTEPUCTHUKA OCHOBHBIX BHJIOB YUYEBHO! JEATEJILHOCTH

CTY/IEHTOB
XapaKkTepHCTHKA OCHOBHBIX BU/0B IeATEIbHOCTH
Conepianne CTYJeHTOB (Ha ypOBHE y4eOHbIX
o0yueHus neiicTaHii)
Baxueiimue YMeHue naBaTth ONpEaEIICHUE U OIEpUPOBATH

XHMHAYeCKHEe MOHSTHS | CJICIYIOIIUMH XUMHUYECKUMHU TTOHSITUSIMHU :
BEIIECTBO, XUMHYECKHUH DJIEMEHT, aTOM, MOJIEKYJIa,
OTHOCHUTCIIBHBIC aTOMHasI U MOJICKYJIIpHAasdaA MacCChl,
WOH, aJUTOTPOITHS, U30TOIMbI, XUMHUYECKasi CBSI3b,
QJICKTPOOTPULATCIIBHOCTb, BAJICHTHOCTBL, CTCIICHb
OKHCJICHHUSI, MOJIb, MOJISIDHASI Macca, MOJISIPHBIH
00BeM razoo0pa3HbIX BEIISCTB, BEIIIECTBA
MOJICKYJIIPHO- TO U HEMOJIEKYJISIPHOTO CTPOCHHSI,
pPacTBOPBI, JICKTPOJIUT U HEDJICK-




IIpooonoicenue mabauysi

Copep:xanne o0y4yeHust

XapaKTepucTHKA OCHOBHBIX BH/IOB /IeSITeJIbHOCTH
CTY/IeHTOB (Ha YPOBHe y4eOHbIX
NeHCTBHI)

TPOJIUT, JIEKTPOJIUTUYECKAST AUCCOUALMS,
OKUCJIUTEIb U BOCCTAHOBUTEJb, OKMCIIEHUE U
BOCCTAHOBJIEHHE, TEIUIOBOH 3P eKT peaknuu,
CKOPOCTb XMMHUYECKON peaKuu, KaTajaus,
XUMHYECKOE PAaBHOBECHUE, YTIJIEPOAHBIN CKEJIET,
(¢yHKOmoHanbHas rpyIia, U30MEPHsi, TOMOJIOTHS

OcHoBHBIE 32KOHDBI
XHMHH

dopmyupoBaHUE 3aKOHOB COXPAHEHUSI MAaCChI
BEIIIECTB M MMOCTOSIHCTBA COCTaBa BEIIECTB.
YcraHOBKa MPUYUHHO-CJIEJICTBEHHOM CBSI3U MEXIY
COJIep>KaHUEM PTHUX 3aKOHOB M HAITMCAaHUEM
XUMHYECKUX (POPMYJI U ypaBHEHHUI. Y CTaHOBKA
BOJTIOIIMOHHOM CYITHOCTH MEHJICIICEBCKOM U
COBPEMEHHOHN (POPMYITUPOBOK NEPUOTUIECKOTO
3akoHa J[. 1. Menaeneena.

OOBsicHeHHE (PU3NIESCKOTO CMBICTIAa CUMBOJIMKH
MEePUOINYECKON TaOIUIIBI XUMHUYECKUX 3JIeMeHTOB /I.
N.MennaeneeBa (HOMEpPOB dJIEMEHTA, IEPUOIA,
TPYOITbl) U YCTAaHOBKA MPUYUHHO-CJI€ICTBEHHOMN
CBSI3U MEX/Iy CTPOCHUEM aToMa U
3aKOHOMEPHOCTSIMHU U3MEHEHUSI CBOMCTB 3JIEMEHTOB
1 00pa30BaHHBIX UMH BEIIIECTB B MEPHOIAX

U TpyTIax.

XapaKTepucTHUKa PJIIEMEHTOB MaJlbIX U OOJIBIINX
NEepUOaOB MO UX MOJIOKeHUI0 B [lepnoanueckoii
cucreme /1. 1. MenneneeBa

OcHOBHbIE TEOPHH
XHMHUH

YcTaHOBKa 3aBUCUMOCTH CBOUCTB XUMHUYECKUX
BEILIECTB OT CTPOCHUS aTOMOB 00pa3yIoIINX UX
XUMHUYECKUX DIJIEMEHTOB.

XapakTEepUCTUKA BAXKHEWUIINX TUIIOB XUMHUYECKHUX
CBSI3€U U OTHOCUTEJIIbHOCTHU DTOM TUIIOJIOTHH.
OOBsICHEHHE 3aBUCHMOCTH CBOMCTB BEIIECTB OT UX
COCTaBa U’ CTPOECHUSI KPUCTAIUINUYECKUX PEIICTOK.
DdopMyIMpOBKa OCHOBHBIX MOJIOKEHUN TEOPHUU
3JIEKTPOJIMTHYE- CKON JAUCCOLMANH U
XapaKTEepUCTHKa B CBETE 3TOU TEOPUU CBONCTB
OCHOBHBIX KJIACCOB HEOPraHUYECKUX COCHUHEHUM.
dopMyIMpOBKa OCHOBHBIX MOJIOKEHUN TEOPHUU
XUMHAYECKOTO CTPOEHUSI OPTraHUYECKNX COCAUHEHUN U
XapaKTEepUCTHUKaA B CBETE 3TOU TEOPUU CBOMCTB
OCHOBHBIX KJIACCOB OPraHUYECKHUX COCUHEHUM




Baxueiimmue
BeIlleCTBA H
MaTepHaJIbl

XapakTepuCTHKa COCTaBa, CTPOEHUsI, CBOMUCTB,
MOJIyYE€HUS U TIPUME- HeHHSI BOKHEUIITNX METAJLIOB
(1A u Il A rpynm, amroMuHuS, )KeJie- 3a, a B
€CTECTBCHHO-HAYYHOM Mpoduiiec U HEKOTOPhIX d-
AJIEMEHTOB) U UX COCIUHCHUIA.

XapakTepHuCcTHKa COCTaBa, CTPOCHUS, CBOMCTB,
MOJIYYCHUS U TPUMeE- HCHUSI BAXKHSHIITNX HEMETAJIJIOB
(VI A, VIIA, VIA rpym, a Takke azotau ¢pocdopa,
yTriiepoaa v KpeMHHUSsI, BOJOPO/Ia) U UX COCTUHCHUH.
XapaKTepHuCTHKa COCTaBa, CTPOCHUSI, CBOMCTB,
MOJIYYCHUS U IPUME- HCHUSI BAXKHESHIITUX KJIACCOB
YTJICBOJIOPOAOB (AJIKAHOB, IUKJIOAIKAHOB, aJIKEHOB,
aJIKUHOB, apEHOB) U UX HanboJIee 3HAYNMBbIX

B HAPOJHOXO3SICTBCHHOM IJIAaHE

IIpECTAaBUTEIEH.

AHajorn4YHasT XapaKTEePUCTHUKA BaKHEUIIINX
MPEICTABUTEIICH NPYTUX KJIACCOB OPraHUIECKUX
COCJIMHCHHU: METaHOJIA U 3TAHOJIA, CJIOKHBIX 3(PUPOB,
)KUPOB, MBUI, aJIbICTUAOB ((popManbIETruIOB U
aleTajabAeTH1a), KETOHOB (areToHa), KapOOHOBBIX
KHUCJIOT (YKCYC- HOW KHUCIIOTHI, JJIs €CTECTBEHHO-
HAYYHOT'O NPOQUIIS MPEICTABUTEIICH IPYTUX KJIACCOB
KHCJIOT), MOHOCaXapui0B (TIIFOKO3bI), IMCaXapUI0B
(caxapo3bl), moJaMcaxapuaIoB (Kpaxmaia u
LIEJUTIOJIO3k] ), aHMJIMHA, aMHHOKHUCIIOT, OSITKOB,
WCKYCCTBEHHBIX U CHHTETHUYECKUX BOJIOKOH,
Kay4YyKOB, IJIACTMAcCC

XuMuyeckui
SI3BIK M
CHMBOJIHKA

HMcnonp3oBaHue B yueOHOI U npodecCuOHaIbHON
JIESITEJIbHOCTU XUMHUUYECKHUX TEPMHUHOB U

CUMBOJIUKH.

Ha3Banue M3y4YeHHBIX BEIIECTB MO TPUBHAJIBHOW WJIHA
MEXJIYyHApOJHOW  HOMEHKJIAType ¢  OTpaKeHHE
COCTaBa 3TUX COEAMHEHUU C IMOMOIIBIO XUMHYECKHUX
bopmy.

OTpakeHHne XUMHUYECKHUX TMPOIECCOB C TMOMOIMIBIO
YPaBHEHUH XUMHUYECKUX PEAKIINN




OxoHuanue mabauybsl

XapaKTepncha OCHOBHBIX BUJI0B J€ATCIbHOCTH

Conepzkannue 00yuenus CTV/IEHTOB (HA VDOBHE VYeOHBIX [IeiiCTBHiIl)

XHuMHYeCKHe peaKuuu OOBsICHEeHHE CYTHOCTU XUMHUYECKHUX MPOIIECCOB.
Krnaccudukanmss XUMUYSCKUX PEaKIUM 1O
pPa3IuYHbBIM OPU3HAKAM: YUCIY U COCTABY
OPOAYKTOB U PEareHTOB, TSIUIOBOMY 3 deKTy,
HaMpaBJICHHUIO, ha3e, HAIIUYUIO KaTajiu3aTopa,
U3MEHEHUIO CTEIEHEW OKUCIIEHU S DJIEMEH- TOB,
o0Opa3yolunx BeEIIeCTBa.

Y cTraHoBKa MPU3HAKOB OOIIEro U pa3InyHOTO B
TUIIOJIOTUHU PEAKIIUN J1JIs1 HEOPTaHUYECKOU U
OpPraHUYECKOM XUMHUHU.

Knaccudwukaiyst BemecTB U IpoIeCCOB C TOUKHU
3pEHUsI OKMCJICHUsI-BOCCTaHOBJICHUs. CocTaBlIeHUE
YPaBHEHUH peakUil C HOMOIIBIO METO/1a
AIEKTPOHHOTO OanaHca.

OOBsicCHEeHUE 3aBUCUMOCTH CKOPOCTH XUMHUUYECKOM
peaKkury U NOJOXKEHUSI XUMHUUYECKOIO PaBHOBECHUS OT
pa3IuYHBIX (HaKTOPOB

Xumuveckuii 3kcnepu- | BrimosHEHHE XUMHUYECKOTO SKCIIEPUMEHTA B MTOJTHOM
MEHT COOTBETCTBHH C IpaBUJIaMH O€30MaCHOCTH.
HaGmronenue, pukcamnus u onmucanue pe3yibTaToOB
MMPOBEJICHHOTO DKCIIEPUMEHTA

Xumuyeckas uHpopma- | [IpoBeneHne caMOCTOSITENBHOTO MOUCKA XUMHUUYECKOU
uus nHpopManuu  C  HWCIOJIB30BAaHUEM  PaA3JIMYHBIX
WCTOYHHUKOB (Hay4YHO-TIOMYJISIPHBIX U3JIaHUMH,
KOMMBIOTEPHBIX 0a3 JTaHHBIX, pecypcoB HMHTepHEeTA).
Hcnonp30BaHUE KOMITBIOTEPHBIX TEXHOJIOTHUH  JJIs
0o0paboTku

U T[eperadyd XUMHYECKOM wuH@opManmuum Hu ee
OpeaCcTaBICHUs B Pa3JINYHBIX (hopmMax

Pacuyerni o Y cTaHOBKa 3aBUCUMOCTH MEXKy Ka4€CTBEHHOU U
XHMHYECKAM KOJIMYECTBEHHOUW CTOPOHAMU XUMHUYECKUX OOBEKTOB U
dhopmynam OPOLIECCOB.

H YPaBHEHUSIM Pemenue pacueTHbIX 32124 IO XUMHUYECKUM

dopmynam u ypaBHEHUSIM




IIpoduiabHoe u npodec-
CHOHAJIbHO 3HAYHMOE
cojiep:KaHHe

OO0OBsiICHEHHE XUMHYECKUX SIBJICHUI,
OPOUCXOJSAIINX B IPUPOJIC, OBITY U HA
OPOU3BOJICTBE.

OmnpenesieHue BO3MOXKHOCTEH MPOTEKAHUS
XHUMHUYECKHUX ITPEBPAIICHUN B PA3JIUYHBIX YCIIOBUSX.
CoOnrosieHue npaBuiI SKOJOTHYECKH TPAMOTHOTO
MMOBEICHUS B OKPY KaIOIIeH cpene.

O1ieHKa BIUSTHUSI XUMHUYECKOTO 3arpsI3HCHUS
OKpY>Karollle cpeabl Ha OpraHu3M YeJI0BeKa U
JOPYTHE )KUBBIC OPraHU3MBbI.

CoOnrosieHue mpaBuI1 0€30ITaCHOTO OOPAIICHUS C
TOPIOYHUMHU U TOKCUYHBIMH BEIIECTBAMU,
1a00paTOPHBIM O0OPYIOBAaHUEM.

IToaroroBka pacTBOpOB 3aJlTaHHON KOHIICHTPAIIUH B
OBITY U Ha NIPOU3BOJICTBE.

Kputnueckas orieHka JOCTOBEPHOCTH XUMHUYECKON
uHOpMaIIiU, TTOCTYAOIIEN U3 pa3HbIX
HCTOYHUKOB

1.4 Kosin4ecTBO 4aCOB HA 0CBOEHHME MPOTrPaMMbl JHUCHMILIMHBI:
MaKCHMaJIbHOW yueOHOU HATrpy3KH 78 gaca

B TOM YHCIJIC:

00s13aTeIbHON ayUTOPHON yueOHOM Harpy3ku 78 4acos.




2 CTPYKTYPA U COJAEP)KAHUE YYEFHOU JJUCHUILIAHBI

2.1 O0beM yueOHOM AMCUMIIMHBI M BUABI Y4eOHOI padoThl

Bupa yueOHoii padoThI Oovem uacos
MaxkcumasnbHasi yueOHasi Harpy3ka (Bcero) 78
O06s13aTes1bHAsA ayIMTOPHAs yueOHAs Harpy3ka (Bcero) 78
B TOM YHCIIE:
IIpaKTU4ECKHE pabOThI 4
nabopaTopHbIE PaOOTHI 12
CamocTosiTesibHasi padoTa o0yuyaromerocs (Bcero) -

Ilpomesicymounas ammecmayus 8 popme oughgepernyuposanno2o 3auema




2.2 TemaTnyeckuii IJIaH U coaepxanue yueOHou nucuuniannbl O/1b.06 «Xumusa»

HanmenoBanme Coaeprxanue yueOHOro MaTepuasa, JaboparopHble M NPpaKTHYeCKHe padoThl, O0bem yacoB YposBens
pa3/iesioB M TeM caMoOCTOsITeJIbHAsI padoTa 00y4ar0IMXCs. 0CBOEHMSI
1 2 3 4
BBEJIEHUE H o 2 2
aydHbI€ METOJIbl MO3HAHUsI BEUIECTB W XUMHUYECKHUX sBJIeHU. Ponb
AKCHEPUMEHTA U TEOPHUH B XMMHH. MojaeanpoBaHUE XHUMHUYECKHX IIPOLIECCOB.
3HaueHHuEe XUMHUH B KU3HU JIOIeH
PA3JAEJ 1.0BIIAA U HEOPTAHUYECKASA XUMUSA 44
1.1. OcHoBHBIE Coaep:xanue yueOHOro MaTepHaJia: 4
NMOHSATHUSA M 3AKOHBbI . 1 2
1 OcHoBHble noHaATHA XuMHuHu. BemectBo. ATtoM. Mosekyna. XuMU4ecKUn
aneMeHT. Ajutorpornus. IIpocTele U ciokHble BemiecTBa. KadecTBEHHBINM U
KOJUYECTBEHHBIII  COCTaB  BelIeCTB. XHUMHYECKHE 3HAaKU U (POpMYyIIbL.
OTHOCUTENIbHBIE aTOMHas M MOJIeKyJspHass maccbl. KonuyecTBo BelecTsa. 1
2 OcHoBHBbIe 3aKOHBI XuUMHUH. CrexmoMeTpusi. 3aKOH COXPAaHEHHS MacCChl
BEILIECTB. 3aKOH ITIOCTOSIHCTBA COCTAaBa BEIIECTB MOJIEKYJISIDHON CTPYKTYphI. 3aKOH
ABoraJipo M CJIEICTBUSL U3 HETO.
3.PacyeTrHble 3ajJJa4d Ha HaAXOXJCHHE OTHOCHUTEIBHON MOJCKYJISIPHOU 2
MAacChl, OIPEACIICHUE MAacCOBOW JOJIM XHUMHUYECKHUX DIJIIEMEHTOB B CJIO)KHOM
BEIIIECTBE.
1.2. lleppoanieckuii | Cogep:anme yueGHOro MaTepuaia: 6
3aKOH M
IMepuoanueckasn 1 Ilepuoauyeckmnii 3axkon /. U. MenaeaeeBa. . Otkpritue . 1. MenneneeBsim 2
cucTreMa [Tepuomuueckoro 3akona. Ilepumonuueckuii 3akoH B (POpPMYJIUPOBKE . .
XUMHYECKNX MenneneeBa. Ilepuoamndeckas Tabiua XUMHYECKHUX 3JIEMEHTOB — Irpapuyeckoe
saemenToB JI. A. OTOOpakeHHe mnepuo- AuYecKoro 3akoHa. CTpykTypa HOEepHOANYECKOU
Memnjgejieesau TaOIUIIBL: TEepUOABI (MaJible U OOJIbINNE), TPYyNNbI (TJIaBHAsI U TOOOYHAsT).
c¢rpoenue aroma 2 Crpoenne aroma u Ilepmommueckmii 3axkon J[. U. MenngeneeBa. AtoM — 5

cloXHasi yactuua. Sapo (OpOTOHBI M HEUTPOHBI) M 3JIEKTPOHHAass 000JIOYKa.
HN3otonel. CTpoeHHE »DIJIEKTPOHHBIX OOOJIOUEK AaTOMOB DJIIEMEHTOB MaJIbIX
nepruosoB. OCOOEHHOCTH CTPOEHUS 3JIEKTPOHHBIX 000JIOUYEK aTOMOB 3JIEMEHTOB
OOoJBIINX NMEPHOZIOB (MepexoaHbIX 3yieMeHTOB). [lonsitue 06 opbuTansix. S-, p- u
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d-opOuranu. DIeKTPOHHBIC KOH(PUTYpAIITUHU ATOMOB XH- MUYECKHUX DJIEMCHTOB.

JlabopaTropnasi pa6ora Nel

MonenupoBanue noctpoeHus Ilepuoaudeckomn TaOIUIIBI XUMHYICCKUX
3JIEMEHTOB.

1.3. CrpoeHue
BellecTBa

Conep:xanue yueOHOro MaTepuasa:

1 HNonnasi xumMu4yeckasi cBsi3b. KaTtumoHbl, ux oOpa3oBaHHME W3 aTOMOB B
pe3yabTate npolecca OKHCJICHUS. AHHOHBI, MX OOpa3oBaHME H3 aTOMOB B
pe3yabTaTe mpoliecca BoccTtaHoBieHus. Kiaccudukanus HMOHOB: IO COCTaBY,
3HAKy 3apsja, HAIAYHUI0 THUAPATHOU OO0O0JIO0YKH. HOHHBIC KPHCTAJLUTUYCCKUE
pELIETKHU.

2 KoBajieHTHasi XUMHYeCKasi CBA3b. MexaHu3M 00pa30BaHUSI KOBAJIECHTHOU
cBA3U (OOMEHHBIM U JIOHOPHO-AKLENTOPHBIN). DJIEKTPOOTPULIATEIBHOCTb.
KoBasieHTHBIE TTOJIsIpHAsA W HENOJIApHAs CBs3U. KpaTHOCTh KOBAJICHTHOM CBSI3H.

3 Meraqanueckasi CBsA3b. MeTajumndeckas KpHCTAJUIMYECKas pelieTka M
MeTaJUIMdecKasd XuMnudeckass CBsI3b. PU3HNYECKUE CBOMCTBA METAJLIOB.

4 ArperaTHble COCTOSIHUSI BelIeCTB M BOJAOPOAHAs CBMA3b. TBeploe, KUIKOE U
razoobpasHoe cocTosiHusl BemiecTB. llepexon BemiecTBa M3 OJIHOTO arperaTHOro
COCTOSIHUA B pyroe. BonopoaHas CBs3b.

5 YUucrtbie BemecTBa U cMecHd. lloHsatue o cMecH BeniecTB. | OMOTeHHBIE U
rereporeHHble cMecu. CocTtaB cMmeceil: oObeMHass U MaccoBasi HOJIU KOMIIOHEHTOB
cMecH, MaccoBasl J0Jis1 npumecei. /lucnepcHble cuctemsl. [lonATHE O AucnepcHOM
cucreme. JlucnepcHas ¢asza u nucriepcuonHas cpena. Knaccudukaiuss AUCTIEPCHBIX
cucteM. IloHATHE O KOJJIOMOHBIX  CHCTEMaXx.

1.4. Bona. PacTBOpBI.
DJIEKTPOJIMTHYECKAS
JTUCCOLH AU

Conep:xaHue y4eOHOro MaTepuaJia:

1 Bona. PacrBopsl. PacTBopenue. Bona kak pactBopuresnb. PactBopuMocTh
BelleCcTB.  HachbIllleHHBIE,  HEHACBIIIEHHBIC,  IIEPECBILIEHHBIE  PAaCTBOPHIL.
3aBUCHUMOCTh PACTBOPHMOCTH Ta30B, JKUJAKOCTEW M TBEPAbIX BEIIECTB OT
pa3iIuYHbBIX  (HaKTOPOB.
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MaccoBast 1oy1s1 paCTBOPEHHOT'O BEIIIECTBA.

2  DJeKTPOJIMTHYECKAs] JUCCOUAUMS.  DJEKTPOJIUTBI U HEIJICKTPOUTHI.
ONEeKTpOIMTUYECKAsl JUCCcOoLManys. MexXaHu3Mbl JIEKTPOJIUTHYECKON AUCCOLMALNM 11
BEIIECTB C  pPa3IMYHBIMM THUNAMH XHUMHYECKOM CBsi3U. [uiapatupoBaHHbBIE U
HETruJIpaTUpOBaHHbIe MOHBI. CTEINeHb AJIEKTPOJIUTHUECKON auccounanuu. CUIbHBIE U
crnabble  AMeKTpOJUThL. (OCHOBHBIE IIOJIOKEHUSI TEOPUH AIIEKTPOITUTUYECKOMN
quccoranuu. KuCIOThl, OCHOBAaHUSI M COJM KakK DJIEKTPOJIUTHI.

IIpakTuyeckoe 3ansaTHeNel
IIpuroroBieHue pacTBopa 3aJaHHONW KOHIIEHTpPaIUU.

1.5. Kitaccugpukanus
HEeOpPraHu4veCcKMuXx
COEe/IMHEHU U M UX

CBOMCTBA

Conep:xaHue y4eOHOro MaTepuaJa:

10

1 Kwucaorsl um wux cBoiictBa. Kwuciaorel Kak 3JEKTPOJIUTHI, HX
KJlaccu(UKalysl N0 Pa3IUYHBIM IMpU3HAKaM. XHUMHYECKHE CBOMCTBAa KHUCIOT B
CBETE TEOpUU BJIEKTPOJIMTUYECKOU JIMCCOLIMALIMHU. OcobOenHocTtu
B3aMMOJICHCTBUSI KOHLIEHTPUPOBAHHON CEPHOM M a30THOM KHCJIOT C METaJUIaMH.
OcHOBHBIE CTTOCOOBI MOJIyYE€HUsI KHUCIJIOTHI.

2 OcHoBaHMsi M uX cBoiicrBa. OcHOBaHMs KaK OJJEKTPOJMUTHI, UX
KJ1accuUKaIMs MO pa3- JUUYHBIM MPU3HAKaAM. XUMHUYECKHE CBOMCTBA OCHOBAHHUU B
CBETE€ TEOPHUHU DIIEKTPOJIUTHUUYECKON AuUccouuauuu. Pa3noxeHue HepacTBOPUMBIX B
BOJie OCHOBaHUN. OCHOBHBIE CITIOCOOBI ITOJIyYE€HHUsSI OCHOBAHUIA.

3 Couau n ux cBoiicrBa. Conu kak 3JeKTpoauThl. COM CpeTHUE, KUCIIbIE U
OCHOBHBIE. XUMHWYECKHE CBOWCTBA COJIEH B CBETE TEOPHUHU DIEKTPOJIUTHUECKOU
nucconuanuu. CriocoOsl nonnyueHus coneii. ['maponus comneit.

4 Oxcuabl U ux cBoiicTBa. Cosieo0pa3yroniue U HECOJIe00pa3yoIIue OKCHUIBI.
OcHoBHBbIE, aM(POTEpHBIC U KUCIOTHBIE OKCHUABI. 3aBUCUMOCTh XapakTepa OKCHAA
OT CTEIIEHU OKHCIICHUsI OOpa3yoIIero ero MeTraia. XHUMHYECKHE CBOMWCTBa
okcuaoB. IloslyyeHue  OKCHIOB.

JlaGopaTtopHas paéora Ne2,3

HcnbeiTanue paCTBOPOB KUCIIOT UHAMKATOPAMM.
HMcnbeiTanue pacTBOPOB MIEJIOYEN HHAUKATOPAMHU.

1.6. XuMnuyeckKue

Conep:xaHue yueOHOTro MaTepuasa:
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peakuuu

1 Kaaccudpukanusa xumMu4YecKMX peakuumii. Peakuum coenuHeHus,
pasnokeHusi, 3amenieHus, oomena. Karamutumueckme peaknuu. O6paTtumbie U
HeoOpaTUMbIe peaKkiuu. I'omorenHnsIie " reTepOreHHbIC peaknuu.
DK30TEPMHUYECKHUE U DHJOTEPMHUYECKHUE peakuuu. TeruioBou adpdext
XUMHYECKHX peakiuii. TepMoXxuMHUUYecKHue ypaBHECHHUS.

2 OKHCINTEJbHO-BOCCTAHOBHUTE/NbHbIEe peakuuu. CTeneHb  OKHUCICHUS.
Oxucnurenb U BOCCTaHOBJIeHHE. BoccraHoBuTenb U okucieHue. Meron
AJIEKTPOHHOrO OajlaHca UIsi COCTaBJICHUS ypaBHEHUI OKHCJIUTEIIBHO-
BOCCTaHOBUTEJIbHBIX pEaKLHi.

3 CkopocTh XUMHYECKHX peakuuii. [IoHsTHE 0 CKOPOCTH XUMHUYECKUX PEaKIIHiA.
3aBHUCUMOCTh CKOPOCTHM XMMHYECKHUX PEaKUUHd OT Ppa3iaudHbIX (PaKTOPOB:
OpUPOABl  PEArupyrOIIUX  BELIECTB, MWX KOHIIEHTpAalMH, TEeMIIEpaTyphl,
IMOBEPXHOCTHU CONPUKOCHOBEHMUS U UCIIONb30BaHUA KaTaJlW3aTOPOB.

4 O0paTUMOCTh XHMHYECKHX peakuuii. OOpaTuMble U HEOOpaTHUMBIE PEaKIUU.
XUMHYECKOE€ PAaBHOBECHE U CHOCOOBI €ro CMELICHUS.

JlaGopaTtopHasi pabora Ne4

Peakuuu, uaymme ¢ oOpazoBaHuEM OCaJiKa, ra3a WJIM  BOJBI.

1.7. Meraajasl 1
HEMEeTAJJbI

Conep:xaHue yueOHOTo MaTepuasa:

1 Metanabl. OCOOEHHOCTH CTPOEHHSI aTOMOB U KpUCTAJIOB. DU3NUECKUE
cBoiicTBa MetajuioB. Kiaccudukanyss MeTajuioB MO Pa3jIMYHBIM IIPU3HAKaM.
XHUMHUYECKHE CBOMCTBA METAJUIOB. OJIEKTPOXMMMUYECKHU Psili  HaOpPsKEHUUN
MeTasioB. Metauiorepmusi. O01ue criocoOrnl nmoay4deHust metajuioB. [lorstue
o METaJUIypTrUH. ITnpomerannyprus, TUAPOMETATLUTY PTUSI u
aneKkTpoMeTasutyprusi. CriiaBel YepHBIE U 1IIBETHBIE.

2 Hemertasibl. OCOOEHHOCTH CTpPOCHHSI aTOMOB. HemeTramnsl — mpoCThIe
BEIIECTBA. 3aBUCUMOCTh CBOMCTB T'aJIOTEHOB OT WX MOJOXKEHUS B NEPUOTAYECKON
cuctemMe. OKHCIMTENBHBIE W BOCCTAHOBUTEJIBHBIE CBOMCTBA HEMETAIOB B
3aBUCUMOCTH OT UX MOJIOKEHUS B PSIIY DIIEKTPOOTPHUIIATEIIHbHOCTH.
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PA3JIEJI 2. OPTAHUYECKAA XUMUA

32

2.1 OcHOBHbBIE MOHATHS
OPraHuYecKol XUMHH U
TE€OPUH CTPOEHMSsI
OPraHuYecKHX BellecTB

Conep:kanue y4eOHOT0 MaTepuaJia:

1. IlIpeamer opranuveckoii xumMum. IlpupomHpie, HCKYCCTBEHHBIE U
CUHTETUYECKHE OpraHnyeckrue BeliecTBa. CpaBHEHHE OPraHUYECKUX BEIIECTB C
HEOpraHu4yeckumu. BaneHTHOCTh. XHMHYECKOE CTpPOEHHE KaK IOpsI0K
COCJIMHEHUSI aTOMOB B MOJIEKYJIbI 1O BAJICHTHOCTH.

2. Teopus crpoenusi opraHuveckux coequHenuii A. M. ByriaepoBa. OcHOBHBIC
MOJIOKEHUSI TEOPUM XUMHUYECKOro cTpoeHus. M3omepuss u uzomepbl. XMMHUUECKUE
hopMynBl U MOJIETIH MOJIEKYJI B OPTaHUYECKOU XHUMUM.

3. Knaccudpukanusa opranudeckux BemecTB. Kiraccudukamus BemecTtB 1o

CTPOCHUIO YIJICPOJHOTO CKEJIeTa U HAIMYUIO (PYHKIIMOHANBHBIX Ipynn. ['omonoru u
romoniorusi. Hawana nomenknatypsr |IUPAC.

4, Knaccupukanusi peakuuidi B OpraHmyeckoii xummuu. Peakiuu mnpucoennHEHUS
(ruapupoBaHus, raJIOr€HUPOBAaHUA, TUApOrajJOr€eHupOBaHUs, ruapaTalyn).
Peakiiumn OTLICTIIICHUS (neruapupoBaHusl, JIETUIPOTAJIOTEHUPOBAHUS,
neruaparanun). Peaknuu 3amenienus. Peakuun — “3oMepHU3amiu.

JlabopaTopuas padora Ne5
M3rorosieHue MOJEI€N MOJIEKYJI OPraHUYECKHUX BEIIECTB

2.2. YrijeBoaopoabl u
UX NPpUPOAHbIE
HCTOYHHUKHA

Conep:kaHue y4eOHOTro MaTepuaJa:

1. AakaHbl. AJKaHBI: TOMOJIOTUYECKUH PsZ, U30MEPUS U HOMEHKIJIATypa
anKkaHoOB. XHMHYECKHE CBOWCTBa ajdkKaHoB (MeTaHa, »J3TaHa). TOpPCHHE,
3aMeIleHre, pa3jioKeHue, JerujapupoBaHue. [IpuMeHeHne ailkaHOB Ha OCHOBE
CBOIMMCTB.

2. AJuakeHbl. DTWIEH, €ro TMoOJyuYeHue (JerugpupoBaHUEM DTaHa,
JenoJguMeprU3alMed  MOJMATHUIIEHA). |'OMOJIOrMYecKuM  psii, U30MeEpHs,
HOMEHKJIaTypa  aJKE€HOB. XHMHWYECKHE CBOMCTBA OTHWJIEHA: TOpEHUE,
Ka4eCTBEHHbIE peakiuu (oOecrBeynBaHWEe OpOMHOW BOJABI M pacTBopa
nepMaHraHara Kajiusi), Tuapartauus, noauMmepusanus. l[Ipumenenue sTuieHa
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Ha OCHOBE CBOICTB.

3. luenbl m kayuyku. [loHsTHE O AWeHaxX Kak YTJICBOJOPOJaX C JABYMs
JBOUHBIMHU CBsI3sMU. COTIpsHKSHHBIC TUEHBbI. XUMHUYECKHE CBOMCTBA OyTaJIeHa-
1,3 1 u3omnpeHa: obeciiBeUnBaHUE OPOMHOM BOJIBI M TTOJIMMEPHU3AIUS B KaydyKH.
HatypanbHbIlli 1 CHHTETUYECKHE KayuyKu. PesnHa.

4. AaxkuHBbI. AUETWICH. XWMHYECKHE CBOMCTBA alleTWJICHA: TOpCHHE,
oOecuBeuynBaHWe OpOMHONH BOABI, IIPUCOCAMHEHUN  XJIOPOBOAOpOJA U
rugparauus. IIpuMeHeHue aneTuieHa Ha OCHOBE CBOMCTB. MexkiaccoBas
U30MEpHs C  AJIKaJUCHAMMU.

5. Apenbl. beH3os. XuMHUYEeCKHE CBOWCTBa O€H30J1a: TOpPEHHUE, PEaKIuu
3aMelleHus (TaJJoreHupoBaHue, HUTpoBaHue). [Ipumenenrne 0eH30J1a Ha OCHOBE
CBOMCTB.

6. [IpupoaHble HCTOYHUKH YIJIeBOAOPOAOB. [IpuponHbIii ra3: cocTaB, NpUMEHEHHE
B kauecTtBe TorumBa.HedTh. CocTaB u niepepadborka HedTH. Ileperonka Hedrw.
Hedrenponykrsl.

JlabopaTopnasi padora Ne6

O3HakoMJIEHHE ¢ KOJUIEKIIUEel 06pa3ioB HEPTH U NPOSYKTOB €€
nepepadoTku. O3HaKOMJIEHUE C KOJUIEKIIMEH KaydyKOB M oOpa3lamMu
U3JICIINA U3 PE3UHBI

2.3.
Kucaopoacoaepxamue
opraHuveckKue
coeIMHeHU s

Coneprxanue yueOHOro MaTepuaJia:

1. Cnuprsel. IlonyuyeHue sTaHOIa OpPOKEHMEM TJIFOKO3bl U THUApaTaluel
sTUieHa. [uapokcuibHasi Trpynna Kak ¢GyHKOUoHainbHas. llonstue o
MNpEeNEIbHBIX OJIHOATOMHBIX CIHpPTax. XHWMHYECKHME  CBOMCTBAa  ATaHoOJA:
B3aMMOJIEICTBME C HaTpUEM, O0Opa3oBaHHUE IIPOCTBHIX U CIOXKHBIX (PUPOB,
OKHCJIECHHME B anpjaerun. llpumeHeHue »>TaHOJIa Ha OCHOBE CBOMCTB.
AJKOroJyn3M, ero mocjeACTBUA sl OPraHUu3Ma YeloBeKa U IIpeayNpexJICHUeE.
I'muniepun Kak peacTaBUTEIb MHOTOATOMHBIX clIMpTOB. KauecTBeHHas peakuus
Ha MHOTroaTOMHbIe cnupThl. [IpruMeHeHue riauiepuHa.

2. ®enoa. Dduznueckne W XUMHUECKHE CBolcTBa ¢deHona. BsaunmHoe
BJIMSIHUE aTOMOB B MOJIeKyJie (heHOJIa: B3aUMOJENCTBUE C THJIPOKCHUIOM HaTpUs
U a30THOU kuciioTou. [IpumMeHenue peHosia Ha OCHOBE CBOMCTB.

3. Auapaeruabl. [loHsTHe 00 anpaerugax. AJbJICTHAHAS TpyINIa Kak
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¢pyskumonanpnass. Dopmanpaerugq MU €ro  CBOWCTBA:  OKHCJIEHHE B
COOTBETCTBYIOIYIO KHCJIOTY, BOCCTAaHOBJICHHME B COOTBETCTBYIOIIMHU CHUPT.
ITonyueHue anpaernioB OKUCICHUEM COOTBETCTBYIOIIUX CIIUPTOB. [IprnMmeHnenue
(opmanpaernga Ha OCHOBE €ro CBOMCTB.

4. KapooHoBble kucJa0ThI. [ToHsAaTHe 0 kapOOHOBBIX KHCcI0TaX. KapOokcuibpHas
rpynmna kak (pyHKuuoHasibHas. ['oMoJiorndyeckuii psii NpeaeabHbIX OJHOOCHOBHBIX
KapOOHOBBIX KHCHOT. IlomydyeHne KapOOHOBBIX KHCIJIOT OKHMCJICHUEM ajlbJCTHJIOB.
XHUMHUYECKHE CBOMCTBAa YKCYCHOM KMCJIOTBHI: OOIIME CBOWCTBAa C MHUHEpPaJIbHBIMHU
KUCJIOTaMU U peakuus sTepudukauuu. [IpumeHeHne yKCycHOW KHMCIOTBI — Ha
OCHOBE€ CBOMCTB. BpICHIME >XUPHBIE KHUCJIOTBI HAa INPUMEPE MNAJIBMUTHUHOBON M
CTE€apUHOBOM.

5. Cuaoxnble 3¢pupbl M KuUpbl. [lomydeHune CIIOXKHBIX 3(UPOB peaKuei
srepudukarmu. CroxHbele >¢GuUpbl B IIpupoje, uX 3HadeHue. IIpumenenue
CIIOKHBIX 3(pUPOB HA OCHOBE CBOWCTB.

Kupbl kak cnoxxkubie 3¢upbl. Kimaccudukaiys >KupoB. XUMHUYSCKHUE CBONMCTBA
KHUPOB: THAPOJIU3 U THAPHUPOBAHUE KXHUIKUX KUPOB. [IpumMeHeHue KupoB Ha
OCHOBE CBOUCTB. MbLIa.

6. YrueBoabl. YTIiIeBOAbI, UX KJIacCU(PUKAUI: MOHOCaXapHuabl (TJIIIOK03a,
dpykTo3a),aucaxapuapl  (caxapo3a) W = HOoJMcaxapuabl  (KpaxMal H
nesjuirojio3a). I moko3a  —  BeHIECTBO € JIBOMCTBEHHOW  (QyHKIUEH —
albJIern10coupT. XUMHUYECKHUE CBOMCTBA TIIFOKO3bI: OKHUCJIEHHE B I'NIFOKOHOBYIO
KHCJIOTYy, BOCCTAHOBJICHHE B COpPOHT, cnupToBOE€ OpoxeHue. llpumenenue
IJIFOKO3bI HA OCHOBE CBOMCTB.

2.4. AzoTcoaep:xamme
OpraHuveckKme
coeIMHEeHMsI.
IHonumepsl

Conep:xkaHue y4eOHOT0 MaTepHAaJa:

11

1. Amunsbl. Ilonstne o006 amuHax. AnudaTrhuyeckKkrde aMHHBbIL, WX
KiaccuduKkanusi 1 HOMEH- Kjarypa. AHWINH KaK OPraHU4YeCcKOe OCHOBAaHHUE.
I[Tonyuyenue aHWiIMHaA U3 HUTpPOOEH30Ja. lIpuMeHeHHe aHMJIMHA Ha OCHOBE
CBONCTB.

2. AMHMHOKHCJOTbI. AMHMHOKHCIOTHI Kak aM@oTepHble IU(DYHKIHOHAIbHbIE
OpraHu4yecKue COEJIMHEHMUSI. XumMHuueckue cBOMCTBa aMHUHOKHCJIOT:
B3aMMOJICCTBHE C IIleJOYaMM, KHUCJIO- TaMH W JApPYr € Jpyrom (peaxuus
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HOJ'II/IKOHI[eHcaLII/II/I). HGHTI/II[HaSI CBsI3b 141 ITOJIUIICIITHUIBI. HpI/IMeHeHI/Ie
AMHUHOKHCIJIOT Ha OCHOBE CBOMCTB.

3. beaku. IlepBuunasi, BTOpHUYHAsA, TPETHUYHASI CTPYKTYpPbl OEJIKOB. 2
XUMH4YeCKHEe CBOMCTBa OEJIKOB: MOpEeHHE, JAeHaTypallusl, TMApPOJIn3, [IBETHHIC
peakiuu. buonorndeckue GyHKIIMN OCIIKOB.

4. IMoaumepsl. benky 1 nonucaxapuibl Kak OMONOJIMMEPHI. 1

5. INmacrmaccsl. Ilonxydyenue nojgumMepoB peaknueid IOJIUMEpU3ALUU U 2
MOJINKOHAEHCAalMU. TepMOIUIaCTUYHbBIE M TEPMOPEAKTHUBHBIC IJIACTMACCHI.
IIpencraBurenu rracTmMacce.

6. BoJusokna, wux kjgaccupukanusa. Ilomydyenne BomokoH. OTaEIbHBIC 1
NPEACTABUTEIN XUMUYECKUX BOJIOKOH.

[IpakTuueckoe 3anstue Ne2
Pacno3naBaHue miaacTMacc ¥ BOJIOKOH. 2

IIpomexyTouHas JuddepeHuMpoOBaHHBIN 3a4eT
arrecTanus

Hroro 78

Jis XapakTepUCTUKH YPOBHS OCBOCHMS y4eOHOr0 MaTepualla UCIOJIb3YIOTCs Celylonue 0003HaueHus:

1. — o3HaKOMUTENBHBIN (Y3HaBaHUE paHEEe U3yUYEHHBIX OOBEKTOB, CBOICTB);

2. — penpOAYKTUBHBIHN (BBIIOIHEHUE JIEAITEIBHOCTH 110 00pas3ily, HHCTPYKIMH WIH MO PyKOBOJICTBOM)

3. — IPOAYKTUBHBIH (TUTAHWPOBAHUE U CAMOCTOSITEIILHOE BBITIOTHEHHE ICATEIILHOCTH, pEIIeHNe TPOOJIEeMHBIX 3a71aq)
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3 YCJIOBUA PEAVIMBALIUU ITPOT'PAMMBI JTUCIUITJIMHBI
CJIOBUA PEAJINBALIUU ITPOTPAMMBI U CIIUITJIMHBI

3.1 TpeGoBaHusA K MUHMMAJIBHOMY MATEPUAJIbHO-TEXHUYECKOMY 00ecredeHn 1o

Peanm3zamusi mporpaMMmbl  TUCHUIUIMHBI TIPOBOJUTCS B KaOuWHETe 001Ie00pa3oBaTEeIbHBIX
JMCIUTUINH.

O6opynoBanue yaeOHOTO KabUHETA:

MHOT0GGYHKIHUOHATBHBIN KOMILICKC [IPEIIO aBaTeIIs;

HaTypajlbHbIE OOBEKTHI, MOAEIH, NIPHUOOPHI 1 HAOOPHI IS ITOCTAHOBKH JIEMOHCTpA-
[MHOHHOTO ¥ YYEHUYECKOT'0 9KCIIEPUMEHTA;

MIEYaTHBIC U DKPAHHO-3BYKOBBIC CPEJICTBA OOYUYCHUS;

CpeICTBa HOBBIX HMH(POPMAIIMOHHBIX TEXHOJIOTHI;

PCaKTHUBBI;

MEPEYHU OCHOBHOM Y HOTIOJTHHUTEIBHON YUeOHOU JIUTEepaTypHl,

BCIIOMOTaTeIbHOE O00PYI0BaHWE U HHCTPYKIIUH;

OMOIHOTEYHBIN (OH.

3.2 UndopmanuonHoe odecriedeHne 00yueHust
Ilepeyenb yueOHbIX M3aaHNH, UHTEpHET-pecypcoB, JONOJIHUTEIbHON JTUTEPATYPHI
OCHOBHBIE HCTOYHUKH:

1.

2.

3.

4.

I"abpuensan O.C. Xumus. 11 knacc. ba3oBblil ypoBeHb: yueb.yis
obmeoopasoBar.yupexaeauit/O.C. I'abpuensn.-3-e uzn.,nepepad.-M.: IIpoda,2008.-223 c.
INabpuensan O.C. Xumus. 10 knacc. ba3oBblif ypoBeHb: yueb.is
obmeoopasosar.yupexaeauit/O.C. ['abpuensn.-4-e uzn.,nepepad.-M.: IIpoda,2008.-191 c.
Epoxun FO.M. Xumus: Yueb. s cpen. npod.yueb. 3aBeaenuii/ KO.M. Epoxumn.- 2-¢
u3a.,crep.- M.: Usnarensckuit nentp "Axanemus", 2002.- 384 c.

06 ob6pazoBanuu B Poccuiickoit ®@enepauuu: denep. 3aKkoH OT

29.12. 2012 Ne 273-®3 (B pen. Penepanbhbix 3akoHOB 0T 07.05.2013 Ne 99-@3, ot
07.06.2013 Ne 120-®3, ot 02.07.2013 Ne 170-®3, ot 23.07.2013 Ne 203-D3, ot
25.11.2013 Ne 317-®@3, ot 03.02.2014 Ne 11-®3, ot 03.02.2014 Ne 15-@3, or
05.05.2014 Ne 84-®3, ot 27.05.2014 Ne 135-®3, ot 04.06.2014 Ne 148-D3, ¢ u3m.,
BHeceHHbIMU DenepanbHbIM 3ak0oHOM OT 04.06.2014 Ne 145-®3, B pen. ot
03.07.2016, ¢ u3m. ot 19.12.2016.)



4 KOHTPOJIb ¥ OLIEHKA PE3YJIbTATOB OCBOEHUSI
YYEBHOM JUCHUILINHEI

KoHTpoib M oOLEHKa pe3ylbTaTOB OCBOCHHS YYEOHOH AMCHUILIUHBI OCYHIECTBISETCS
IpenojiaBaTeeM B IPOLIECCe IPOBEACHUS NPAKTUYECKUX 3aHATHM, TECTUPOBaHMS, a TaKxKe

BBITIOJTHEHMS 00YJarOIIMMHUCS UHIUBUIYATbHBIX TBOPUECKHUX 3aaHUi U pedepaTos.
@DopMoii UTOrOBOr0 KOHTPOJIS siBisieTcs AuddepeHIMpOBaHHbIN 3a4eT.

PesyabTaTnl 00yueHus

@DopMbI U METOAbI KOHTPOJISI M
OlIeHKH pe3YJIbTATOB 00y4eHHus!

* TUYHOCMHDbIE.

— c(OPMUPOBAHHOCTh YYBCTBA TOPJOCTH M YBKCHUS K
HUCTOPHH M JIOCTHKEHUSM OTEYECTBEHHOW OMOIOTHYECKOM
HayK{; TPEICTaBICHUS O IIEJIOCTHOM €CTEeCTBEHHO-
HAy4YHOU KapTUHE MHUPA;

— INOHHMAHHE B3aUMOCBSI3HM M B3aUMO3aBHCHUMOCTH
€CTECTBEHHBIX HAYK, UX BIMSIHHS Ha OKPYKAIOIIYIO Cpely,
SKOHOMHUYECKYIO, TEXHOJOTHYECKYIO, COLUAIBHYIO |
3TUYECKYIO C(epbl ACSITEIbHOCTH YEIIOBEKa;

— CmocoOHOCTh UCHOJB30BaTh 3HAHUS O COBPEMCHHOMN
€CTECTBEHHO-HAYYHON KapTHHE MHpa B 00pa3oBaTEelbHOMN
U 1npodecCHOHANLHON  JCSITeTLHOCTH; BO3MOXHOCTH
nH(pOpPMAITMOHHOM cpenbl IS obecneyeHus
MPOIYKTUBHOTO CaMOOOpa30BaHUs;

— BJaJICHHE KYyJIbTYypOH MBIIIJICHUS, CIHOCOOHOCTh K
0000IIeHNIO, aHamu3y, BOCHPUATHIO HWHGOpPMALUU B
00JIaCTH €CTECTBEHHBIX HAyK, MIOCTAHOBKE 1€ U BHIOOPY
MyTel ee TOCTIKEHUs B podeccnoHanbHoM chepe;

— CIIOCOOHOCTH PYKOBOJICTBOBATHCS B CBOCH JI€ATEIILHOCTH
COBPEMEHHBIMHM MNPUHIMIIAMH TOJEPAHTHOCTH, qUanora u
COTPY/JHHYECTBA; TOTOBHOCTh K B3aUMOJICCTBUIO C
KoJleraMu, paboTe B KOJUIEKTHBE,

— TFOTOBHOCTH HCIOJIb30BaTh OCHOBHEIC METOJBI 3aIlHThI
OT BO3MOXHBIX TMOCIEICTBUI  aBapuii, KaTacTpod,
CTUXUHHBIX O€ICTBHIA;

— oOnagaHue HaBbIKaMU 0€30MacHOl paboThI BO BpeMs

MPOEKTHO-UCCIEAOBATENBCKON U AKCIEPUMEHTAIBHOU
NeSTeNbHOCTH, TPU  HWCHOJIB30BaHUU  JTabOOPaTOPHOTO
000pyI0BaHUS;

— CIOCOOHOCTH MCIONB30BaTh NMPUOOPETEHHBIE 3HAHUS U
YMeHI/ISI B HpaKTquCKOﬁ OCATCIIPHOCTH U HOBC@JIHGBHOﬁ
KU3HU 711 COOMIOIEHUS Mep MPO(UIAKTUKHA OTPABJICHUIH,
BUPYCHBIX U JIpyrux 3a00JieBaHUM, CTPECCOB, BPEIHBIX
MPUBBIYEK (KYypEHHUs, AJIKOTOJIN3Ma, HAPKOMaHUM); MPaBUII
MOBE/ICHUS B IPUPOTHOM CPEE;

— TOTOBHOCTbH K OKa3aHUIO MEPBOM MOMOIIM MPHU TPaBMaXx,
MPOCTYAHBIX W JAPYruX 3a00J€BaHUAX, OTPABICHUAX
MUIIEBBIMU TPOIYKTAMU;

AHanu3 BBIIOJIHEHHBIX
pedepaToB, TabIUII, CXEM 1O
TE€MaM, OTIOPHBIX KOHCIIEKTOB,;
[IpakTrueckue 3aganus;
Tekymuii KOHTPOJIb:
WHJUBUYaJIbHBIN U
(bpoHTaTBHBIN OIPOC B X0/1€
ayJIUTOPHBIX 3AHITHII;
AHanu3 paboThl CTy/IeHTa C
y4eOHUKaMHU,
CIIpaBOYHHMKAMHU, HAY4YHO-
MOMYJSPHBIMH U3JJaHUSMH,
KOMIBIOTEPHBIMU 0a3ami,
pecypcamu cetu IHTEpHET;
BneayauropHas
camocTosTeNnbHas paboTa




PesyabTaThl 00yyeHus

@DopMbI U METOAbI KOHTPOJISI
OlIeHKH pe3YJIbTATOB 00y4eHHus!

* Memanpeomemuuole:

—  OCO3HaHHE  COLMAJbHOM  3HAYUMOCTH  CBOEH
npodeccuun/crnenuanbHOCTH, 00JaJaHne MOTUBAlMEd K
OCYIIECTBJICHUIO NMPOGECCHOHATHHOM IeATeTLHOCTH;

— TIOBBIIICHHE HWHTEUIEKTYaJIbHOTO YpPOBHS B IIpoliecce
W3y4eHUss  OWOJIOTMYECKHX  SIBIICHUM;  BBIJAIOLIUXCS
JOCTUKEHHUM OMOJIOTHH, BOIISIIINX B 0OIICUYETIOBEUECKYIO
KYJbTYPY; CJIOXHBIX U IPOTUBOPEUYMUBBIX MYyTEH pa3BUTHUSA
COBPEMEHHBIX HAy4YHBIX B3IJIA0B, WACH, TEOPHUH,
KOHIICTIIINK, THIOTe3 (O CYIIHOCTH M MPOUCXOXKICHUU

KU3HU, YEJIOBEKa) B XO0JA€ paboThl C Ppa3InYHbIMU
MCTOYHUKAMHU
nH(pOpMAIHH;
—  CcHOCOOHOCTh  OpPraHU30BBIBATH  COTPYIHUYECTBO

€IMHOMBIIIUIEHHUKOB, B TOM 4YHCJIE€ C HCIOJIb30BaHUEM
COBPEMEHHBIX MH(POPMALMOHHO-KOMMYHUKAIIMOHHBIX
TEXHOJIOTHI;

— CHOCOOHOCTh TMOHMMATh NPHUHLMIIBI YCTOWYMBOCTH U
MPOAYKTUBHOCTH JKUBOW MPHUPOJBI, MYTH €€ W3MEHEHHUS
[I0J1 BIUSTHUEM aHTPOIOI€HHBIX (PAaKTOPOB, CIIOCOOHOCTH K
CHCTEMHOMY  aHAIU3y  TJIOOATBHBIX  JKOJOTHMYECKUX
pobJeM, BOIPOCOB COCTOSIHUSL OKPY)KAoLIeH cpeabl U
PalMOHAIBHOTO UCIIOJIB30BAaHUs IPUPOIHBIX PECYPCOB;

—— yMeHHEe 0O0OCHOBBIBATH MECTO U POJIb OMOJOTMYECKHX
3HaHUI B MPAKTUYECKOH IESATENbHOCTH JIIOJEH, pa3sBUTHU
COBPEMEHHBIX TEXHOJIOTUI; OTPEAEIATh KUBBIE

OOBEKTHl B MPHUPOJAE; NPOBOAUTH HAOMIOJCHUSA 32
HKOCHUCTEMaMU C LEeNbI0 HX ONUCAHHWS W BBIABICHUS
€CTECTBEHHBIX M aHTPOIOTEHHBIX U3MEHEHU; HaX0UTh U
aHAJIM3UPOBATh MHPOPMALIHIO O KHUBBIX 00BEKTaX;

—  CHOCOOHOCTh  MNPUMEHATh  OWOJIOTHYECKHE U
DKOJIOTMUECKHE 3HAaHMA JUIsl aHalu3a [PHUKIAJIHBIX
po6JIeM X035 CTBEHHOM 1€ TEIbHOCTH;

— CIIOCOOHOCTh K CAMOCTOSATEIbHOMY HPOBEICHUIO
UCCIIEOBAaHUM,  IOCTAHOBKE  €CTECTBEHHO-HAYYHOI'O
OKCIIEPUMEHTA,  HCIOJb30BaHUIO  HMH(MOPMAIIMOHHBIX
TEXHOJIOTUH JUIsl peIlIeH s HAyYHBIX U MPO(ECCHOHATBHBIX
3ajady;

— CITIOCOOHOCTD K OIIEHKE 3TUYECKUX ACMEKTOB HEKOTOPBIX
UCCIeI0BaHMM B 001acTu OMOTEXHOIOTMH (KJIOHUPOBAaHUE,
HCKYCCTBEHHOE OILIOIOTBOPEHUE);

AHanu3 BIMOJTHEHHBIX
pedeparoB, TaOIHII, CXEM T10
TEMaM, OITOPHBIX KOHCIIEKTOB,;
[IpakTnueckue 3ananus;
Texymui KOHTPOJIb:
WHAWBUIYAIbHBIA 1
(GpoHTANIBHBIN OIPOC B X0/1€
ayIUTOPHBIX 3AHATUM;
Amnanu3z paboThl CTYIEHTA C
y4eOHHUKaMH,
CTIpaBOYHUKAMH, HAYYHO-
HOMYJSPHBIMU U3JJaHUSMU,
KOMIIBIOTEPHBIMU 0a3ami,
pecypcamu cetu VIHTepHeT;
Bneaynuropnas
caMmocTosiTenbHast pabora
JuddepennrpoBaHHbIi 3a4eT
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PesyabTaTsl 00yyeHust

@DopMbI U METOAbI KOHTPOJISI
OlIeHKH pe3YJIbTATOB 00y4eHHus!

* npeomemHbuie:

- Cc(pOPMHMPOBAHHOCTb  COOCTBEHHOW  HO3MLMU  TIO
OTHOLICHUIO K XUMHUYECKOW HH(OpMAIUH, MMOITy4aeMOi
U3 pa3HbIX UCTOYHHUKOB.

— c(OPMHUPOBAHHOCTh MPEJACTABICHUN O MecTe
XMMHH B COBPEMEHHOW HAay4YHOW KapTHHE MHPA;
MOHMMAaHUE POJIM XUMHUM B (POPMHPOBAHUU
Kpyro3zopa M (QYHKUMOHAIBHOM TI'PaMOTHOCTH
4eJIOBEeKa JUIA PEIICHUs IPAaKTUYEeCKUX  3aJad4;

- BJIAZICHUE OCHOBOIIOJIararOIINMA
XUMHWYECKUMHU MOHSITUSIMH, TEOPUSIMH, 3aKOHAMH
U 3aKOHOMEPHOCTSIMH; YBEPEHHOE I10JIb30BaHUE
XUMHUYECKON TEPMHUHOJIOTUENH 1 CUMBOJIMKOM;

- BJIaJI€HUE OCHOBHBIMM METOJAaMHU HAay4YHOI'O

MO3HAHHUS, HUCTIOIb3yEeMbIMHU B XUMHH:
HAOJIFOJICHUEM, OITMCAHUEM, U3MEPECHUEM,
AKCIICPUMEHTOM; yYMEHHE oOpabaTbIBaTh,

OOBSICHSITH PE3YJIbTAThl MMPOBCACHHBIX OIIBITOB U
ACJ1aTh BbIBOJAbI, TI'OTOBHOCTb H CIIOCOOHOCTH
IOPpUMCHATL MCTOAbI ITIO3HAHHA IIpU PCUHICHHUU

NpPaKTUYECKUX 3ajady;

- c(OopMUPOBAHHOCTH YMEHUs J1aBaTh
KOJINYECTBEHHbIE  OLEHKH U  [POU3BOAUTH
pacderel 1O  XUMHUYECKHUM  (dopMmyliaMm H
YPaBHEHUM;

- BJIaICHUE npaBUJIaMH TEXHUKH
0e30MmMacHOCTH npu UCIIOJIb30BAHUHU

XUMHYECKHX BEIIECTB;

- c(OpMHUPOBAHHOCTh COOCTBEHHOI MO3ULIMU
IO OTHOUIEHUIO K XHUMHYECKOW HH@opMalu,
MOJIy4a€MOM M3 pPa3HBIX HCTOUYHUKOB.

AHanu3 BIMOJTHEHHBIX
pedeparoB, Ta0IHII, CXEM 10
TeMaM, OOPHBIX KOHCIIEKTOB,;
[IpakTnueckue 3ananus;
Texymui KOHTPOJIb:
WHIUBUAYATBHBINA 1
(pOoHTaNBHBIN OMPOC B X0
ayIUTOPHBIX 3AHATUM;
AHanu3 paboThI CTy/IEHTa C
y4eOHHUKaMH,
CTIpaBOYHUKAMH, HAYYHO-
MOMYJISIPHBIMU U3/IaHUSMU,
KOMIIBIOTEPHBIMU 0a3ami,
pecypcamu cetu MHTepHerT;
Bneaynuropnas
caMoCTOsITeNIbHAs paboTa;
JuddepennrpoBaHHbIi 3a4eT
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Y4eOHbIE AelicTBHSA

@opMBbI M METOIbI KOHTPOJIS 1
OLICHKH Pe3yJIbTATOB 00y4eHUsI

YMeHue gaBaThk onpeaeeHue U ONepupoBaTh
CIEeAYyOUNMHA XUMUYECKUMHU NOHATUAMHA: BEIIECTBO,
XHUMHWYECKUU 3JIEMEHT, aTOM, MOJIEKYJIAa, OTHOCHUTEIIbHBIEC
aTOMHAas U MOJICKYJIIpHAasi MacChl, UOH, aJUIOTPONHUs,
H30TOMBI, XUMHUYECKasl CBsI3b, AJIEKTPOOTPHULATEIbHOCTb,
BaJICHTHOCTB, CTEIIEHb OKHCIICHUSI, MOJIb, MOJIIpHAs Macca,
MOJISIPHBII 00bEM ra3000pa3HbIX BEIIECTB, BEIISCTBA
MOJIEKYJISIPHO- T'O U HEMOJIEKYJISIPHOT' O CTPOEHUS,
PacTBOPBHIL, DJIEKTPOJIAT U HEDIEKTPOJIINUT,
SIEKTPOJIMTHYECKAsT TUCCOLUHALHs, OKUCIIUTEIb U
BOCCTAHOBUTEJb, OKHCIIEHHE U BOCCTAHOBJICHHUE, TEIJIOBOU
3¢ PexT peaku, CKOPOCTh XMMHYIECKOM pEeaKIni,
KaTalau3, XUMHUYECKOE PABHOBECUE, YTIIEPOAHBIN CKENET,
(yHKUIMOHANIBLHAS TPYIITAa, U30MEPUS, TOMOJIOTHS

dopMyIMpOBaAHUE 3aKOHOB COXPaHEHUSI MacChl BELIECTB U
HOCTOSIHCTBA COCTaBa BEUIECTB.

YcTaHOBKAa NIPUYUHHO-CIEACTBEHHOU CBA3U MEXIY
COZIEPKAaHMEM 3THUX 3aKOHOB M HAMMCAHUEM XUMHUYECKUX
(popmyn u ypaBHeHHUH. Y cTaHOBKA SBOJIIOIIMOHHON
CYITHOCTH MEHIIEJICEBCKOU U COBPEMEHHOU (POPMYITHPOBOK
nepuoanyeckoro 3akona /. 1. Menneneena.

OO0BsicHeHHE GU3ZUYSCKOrO CMbICTIa CUMBOJIUKU
NepUOAUISCKON TaOINIBI XUMHYIESCKUX dJIeMeHTOB 1. 1.
MenneneeBa (HOMEPOB dIIEMEHTA, IIEPUOJIA, TPYIIIEI) U
YCTaHOBKA NPUYUHHO-CIICICTBEHHOMN CBA3M MEXIY
CTPOEHHEM aTOMa M 3aKOHOMEPHOCTSIMHA U3MEHEHU S
CBOICTB 2JIEMEHTOB M 00Opa30BaHHBIX UMM BEIIIECTB B
nepuogax M rpymnmax. XapakTepHUCTHKA 3JIEMEHTOB MaJIbIX U
OOJIBIINX MEPUOJOB MO UX MOJOXEHHIO B Ileprnognueckoi
cucteme . 1. MenneneeBa

VYcTaHOBKAa 3aBUCHMOCTH CBOMCTB XMMHYECKHUX BEIIECTB OT
CTPOCHHSI aTOMOB 00Pa3yIOIINX UX XUMUYSCKHUX DJIEMECHTOB.
XapakTepuCTUKA BAXXHEHUIIIUX TUITOB XUMHUYECKHX CBSA3EH
U OTHOCHUTEJILHOCTH 3TOW THUIIOJIOTHUH.

OOBsACHEHNE 3aBUCUMOCTH CBOMCTB BEILIECTB OT X COCTaBa
M CTPOECHHS KPUCTAIIIUNYECKNX PEUIETOK.

DopMyIHMPOBKA OCHOBHBIX ITOJOXEHUIN TEOPUU
SIEKTPOJIMTUCKON TUCCOLIMAIIUN U XapaKTEPUCTHKA B CBETE
3TOM TEOPHUH CBOMCTB OCHOBHBIX KJIACCOB HEOPTAHUYECKUX
COEIMHEHUMN.

DopMyIHMPOBKA OCHOBHBIX ITOJOKEHUI TEOPpUU
XUMHUYECKOTO CTPOCHUSI OPTAaHUYECKUX COCJIMHEHUU U
XapaKTEepUCTHUKA B CBETE ATON TEOPUHU CBOUCTB OCHOBHBIX
KJIACCOB OPraHUYECKUX COCIUHEHUMU.

AHanu3 BHIIIOTHEHHEIX peepaTos,
TaOJIUII, CXEM 10 TeMaM, OTIOPHBIX
KOHCIICKTOB;

[IpakTuueckue 3a1aHus;

Texymuii KOHTPOJIb: UHAUBUAYAJbHBIN
U (POHTAIBHBIN OMPOC B XOIC
ayJIUTOPHBIX 3aHSATUH;

AHanu3 paboTHI CTYACHTA C
y9e0HHUKaMH, CIIPABOYHUKAMH,
Hay4HO-TIONYJISIPHBIMU U3AaHUSMH,
KOMIBIOTEPHBIME 0a3aMHu, pecypcaMu
cetu MHTEpHET;

BreayautopHas caMoCTOsITENbHAS
pabota
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XapakTepUCTHKa COCTaBa, CTPOCHUSI, CBOUCTB, OJYUEHHUS U
npuMe- HeHUst BaxkHeHmux metaiuioB (1A u Il A rpynm,
AJIFOMUHUS, JKeJie- 3a, a B €CTECTBEHHO-Hay4YHOM npoduie u
HEKOTOPBIX J-3JIEMEHTOB) U UX COCAUHEHHH.
XapakTepUCTHUKa COCTaBa, CTPOEHMUSI, CBOMCTB, IOJYyUYEHHUS U
npuMe- HeHus BaxkHelmux Hemetawios (VI A, VIIA, VIA
rpymil, a Takke azorau docdopa, yriepoaau KpeMHUs,
BOJOPO/1a) U X COEIMHEHUI. XapaKkTepUCTHKA COCTaBa,
CTPOCHUSI, CBONCTB, IOy YCHHS U IPUME- HCHHUS
Ba)KHEHMIIINX KJIACCOB yII€BOIOPOIOB (AJIKAHOB, [IUKJIOAJIKA-
HOB, aJIKCHOB, aJIKNHOB, apSHOB) M HX HanOoJiee 3HAaYMMBIX
B HapOJIHOXO3SIICTBEHHOM IUIaHE IIpEICTaBUTEIICH.
AHaJIoTH4YHas XapaKTepUCTHUKa Ba)KHEHIINX
IpeAcTaBUTEIICH IPYyruX KJIacCOB OPTaHUYECKHX
COCIMHEHHUI: MeTaHOJa B 3TaHOJIa, CIIOKHBIX 3(pUpoB,
JKHPOB, MBLJ, alIbJACTUIOB ((popMabaAeTHI0B U
areTaiabAeruia), KeTOHOB (areToHa), KapOOHOBBIX KHUCIIOT
(yxcyc- HO#l KHUCIIOTHI, JJIs €CTECTBEHHO-HAYYHOT'O TPOQUITS
MpeACcTaBUTe- JIEH IPYTrUX KIIACCOB KUCJIIOT),

MOHOcCaxapuI0B (TJIIIOKO3BI), JUCAaXapUI0B (caxapo3bl),
noJiucaxapuioB (Kpaxmasa U [eJJII0JI03bl), aHUIJINHA,
aMHUHOKHCJIOT, OEJIKOB, HCKYCCTBEHHBIX U CHHTETHYECKUX
BOJIOKOH, Kay4yKOB, IJIaCTMacc

Hcnonp3oBanue B yueOHOH U nTpodecCuoHaILHOMN
IESITEIbHOCTH XUMUYCCKHUX TEPMUHOB U CHMBOJIHKH.
Ha3Banue HU3YYCHHBIX BCIICCTB IIO0 TpI/IBI/IaHbHOﬁ NI
MEXIYHAPOIHON HOMEHKIIATYPE U OTPaKCHHE COCTaBa dTHX
COCIMHCHUM C TOMOIIBI0 XUMHUIECKUX (HOPMYIIL.

OTpa)KCHI/Ie XUMHUYCCKUX MPOUCCCOB C MTIOMOUIBIO ypaBHCHI/If/'I
XUMHYCCKHUX peaKL[I/If/'I

OOBsiICHEeHHE CYIITHOCTA XHMHYSCKUX ITPOIISCCOB.
Kiraccudukanuss XUMHYECKUX peaKIui MO pa3InIHBIM
OpU3HAKaM: YUCIIy U COCTaBY MPOJIYKTOB M PEarcHTOB,
TeruioBoMy 3¢ heKTy, HarpaBJICHH IO, (ha3e, HATHIHIO
KaTaau3aTopa, U3MEHEHHIO CTeeHe OKUCIEeHUSA
3JIEMEHTOB, 00pa3yIOIINX BEMIeCTBA.

VY cTaHOBKa MPU3HAKOB OOIIIET0 U pa3IMIHOTO B TUITOJIOTHH
peakuui OJisi HEOPpraHUYEeCKOU U OpraHu4eCcKO XUMUH.
Knaccudukamnus BemecTB U MPOIECCOB C TOYKH 3PCHUS
OKHCJICHUSI-BOCCTaHOBJIeHUA. CocTaBIeHNE YypaBHEHUH
peakiuii ¢ TOMOIIBIO METOAa JIeKTPOHHOTO OaraHca.

OOBsiICHEeHNE 3aBUCUMOCTH CKOPOCTH XUMHUYECKOI
peakIuu U MOJ0KEHUSI XUMHYECKOTO PaBHOBECHSI OT
pa3nu4YHBIX (paKkTOpOB

BreinoiaHeHne XHMHUYECKOTO OKCIIEPUMECHTA B ITIOJIHOM
COOTBETCTBHU C ITpaBUJIIaMH 0e301aCHOCTH.

Habaroagenne, ¢pukcanus 1 omucaHue pe3yIbTaTOB
IIPOBEICHHOT'O AKCIIEPUMEHTA

I[IpoBeneHe CaMOCTOSTEIBHOTO IIOMCKAa XUMHYECKOMH
I/IH(bOpMaLU/II/I C HCIIOJIB30BAaHHUEM DPa3JIUYHBIX HCTOYHUKOB
(Hay4YHO-TIOMYJISIPHBIX ~ W3JaHUN, KOMIBIOTEpHBIX  0a3
JAHHBIX, pecypcoB HMHTepHETA).

Hcrnionp30BaHNME KOMIOBIOTESPHBIX TEXHOJIOTHH I 00paboTKHU

M IIepenayyu XUMUYeCKOW MH(OPMAaILNH U €€ IPEICTABICHUSI
B pa3IM4YHbIX opmax
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VYcTaHOBKA 3aBUCUMOCTH MEXKY KAUY€CTBEHHOU U
KOJIMYECTBEHHON CTOPOHAMU XUMHUUYECKUX OOBEKTOB U
MIPOLIECCOB.

PemieHne pacyeTHBIX 3a7a4 MO XUMHYESCKUM popmyiaM U
YpaBHEHUSIM

OOBsICHEeHNE XUMHUYECKHX SIBJICHUH, TIPOUCXOAAINNX B
npupojie, ObITY U Ha TPOU3BOJICTBE.

OmnpeneneHne BO3MOXHOCTEH IMTPOTEKAHNUS XUMHUUIECKHX
MpEeBpaIeHUN B pa3JINYHBIX YCIIOBHUSIX.

CoOmroneHne IpaBuil SKOJIOTHUECKHA TPAMOTHOTO ITOBEACHHUS
B OKpYyXarollieu cpene.

OrneHKa BIMSTHUS XUMHYECKOT O 3arpsI3HEHUST
OKpY>Karomiei cpeabl Ha OPraHNU3M YEJI0BEKa U ApyTHe
JKUBBIC OpTraHU3MBI.

CooOmroneHue npaBmi 6€30IMacHOr0 OOpaIeHNs C TOPIOYNMH
U TOKCHMYHBIMH BCIICCTBaAMU, J'Ia60paTOpH])IM
00OpyIOBaHUCM.

I[TonroroBka pacTBOpPOB 3aTaHHOW KOHIIEHTPAIIUH B OBITY U
Ha IIPOU3BOJICTRBE.

KpPITPI‘IeCKa?I OIICHKAa JAOCTOBCPHOCTHU XUMHUYICCKOM
I/IH(I)OpMaI_II/II/I, HOCTyHaIOH.ICfI N3 PAa3HBIX HICTOYHHUKOB
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