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IHosicHuTeIbHASA 3aIIUCKA

PabGouast mporpamma Mo XMMHM Ha YPOBHE CpeaHEro oOuiero oOpa3oBaHUs
pazpaborana Ha ocHoBe DexaepanpHOro 3akoHa OT 29.12.2012 Ne 273-®3 «O06
oOpazoBannu B Poccuiickoii ®exepanuu», TpeOOBaHUN K pe3ylbTaTaM OCBOCHUS
denepanbHON 00pa3oBaTeNbHON TporpaMmbl cpeaHero obmero obpaszoBanms (DOII
COO), npencrapieHHbIx B DeiepalibHOM rOCy1apCTBEHHOM 00pa30BaTEILHOM CTaHAapTe
COO, c¢ yuérom KoHuenuuu mnpenogaBaHusi Y4YeOHOro mnpeaMera «XuUMUSD» B
oOpasoBarenbHbIX opranu3anusx Poccuiickoit deneparuu, peaau3yronux OCHOBHBIC
oOpa3oBareyibHbIE MPOTpaMMbl, M OCHOBHBIX TMOJOXEHUH «CTpaTreru pa3BUTHS
BocriutaHusi B Poccuiickoit ®enepanuu Ha mepuon ao 2025 roma» (PacmopsikxeHue
[TpaButenscTBa PO o1 29.05. 2015 Ne 996 — p.).

XuMUsa Ha YpOBHE YIUIYOJIEHHOTO M3Y4YEHHUs 3aHMMAET BAaXKHOE MECTO B CHCTEME
€CTEeCTBEHHO-HAy4yHOro oOpazoBanus ydammxcs 10-11 kmaccoB. M3ydenue npenmera,
peanuzyemMoe B YCIOBUSX TuddepeHIIupoBaHHOTO, NMPO(UIBHOTO OOYy4EeHUS, MPU3BAHO
obecrieunTh 00IIe00pa30BaTEIbHYI0 W OOMICKYJIBTYPHYIO MOATOTOBKY BBIITYCKHUKOB
IIKOJIBI, HEOOXOUMYIO JIJIA afanTallii UX K ObICTPO MEHSIOIIMMCS YCIOBHUSIM >KM3HU B
COIIMyME, a TakKe A MPOJOJDKEHUsS OOY4YEeHHS B OpraHu3aiusx MpodecCHOHaTbHOTO
00pa3oBaHUsl, B KOTOPBIX XUMHUS SIBJISIETCSL OTHON U3 MPUOPUTETHBIX JTUCIUTIINH.

[InanupyemMbie pe3yabTaThl OCBOCHUS IPOTPAMMBbI 10 PYCCKOMY SI3bIKY BKJIIOUAIOT
JUYHOCTHBIE, METallpeMETHbIC pe3yJbTaThl 3a BECh NEpuoJ OOYyYEHUS Ha YpOBHE
OCHOBHOT'O 00IIIer0 00pa3oBaHMsl, a TaKXKe MPEIMETHBIC JOCTHKEHUS 00Yy4arolerocs 3a
KaXJIBIH T0JT 00yUCHHS.

Obwas xapakxmepucmuxa y4eono2o npeomema « Xumus»

B nmporpamme mo XxuMHuM Ha3Hau€HHUE MpeaMeTa «XUMHUS» MOIydaeT MOAPOOHYIO
WHTEPIIPETALNIO B COOTBETCTBUM ¢ OCHOBomonararomumMu nosioxkenuamu @I'OC COO o
B3aMMOOOYCIIOBJIEHHOCTH 1I€JIeH, COAepKaHus, pe3yibTaTOB OOydYeHHs] U TpeOOBaHUU K
YPOBHIO TOJTOTOBKH BBIMYCKHUKOB. CBHUIETENHCTBOM TOMY SIBJIIIOTCS CIIETYIOLIUE
BBITIOJTHSIEMbBIE TIPOTPAMMOM 110 XUMUU (PYHKITHH:

— HH(OpPMALIMOHHO-METOInYecKas, peanuzanus KOTOpPOM oOecrieunBaer
NOJly4YE€HUE TIPEACTaBICHUS O LENsAX, COJAEp)KaHuM, OOIell crparerud OOydeHHUs,
BOCIIUTAHUSI U Pa3BUTHUSL OOy4YAIOMIMXCA CPEACTBAMHU MpPEIMETa, M3ydyaeMoro B pamKax
KOHKPETHOTO Mpoduis;

— OpraHM3alMOHHO-TUIAHUPYIOIIAsl, KOTOpas MpeAyCMaTpUBAET OIpe/elieHuE:
IPUHLIAIIOB CTPYKTYPUPOBAHUS U MOCIEAOBATEIHLHOCTH M3Y4YEHMsI YUEOHOro Marepuara,
KOJIMYECTBEHHBIX M KAaYECTBEHHBIX €r0 XapaKTEPHUCTUK; IMOAXOI0B K (POPMHUPOBAHUIO
COJIEp)KaTeIbHOM OCHOBBI KOHTPOJII W OIEHKH OOpa3oBaTENbHBIX JOCTHKEHUN
oOyyJarouuxcsi B paMKax WTOTOBOM arTecTalud B (OpME €IMHOr0 TOCYIapCTBEHHOIO
’K3aMeHa M0 XUMHUHU.



[Iporpamma aJist yrityOJI€HHOTO U3YUYEHUSI XUMUM:

— YCTaHaBJIMBA€T HMHBApPUAHTHOE TMPEAMETHOE COJEpKaHHue, 00s3aTeNbHOe IS
U3y4EeHHUS B paMKaX OTACNIbHBIX NpOoQUiIeH, NpeaycMaTpUBaeT paclpeaeieHue u
CTPYKTYpUPOBAaHHE €ro MO KJaccaM, OCHOBHBIM COJEpXaTeIbHBIM JIMHUSAM/pa3zesiaM
Kypca,

— MaéT TpUMEpHOE paclpeaeicHHe y4eOHOro BPEMEHH, PEKOMEHAYEeMOTO MJis
U3YYEHUS OTNIETBHBIX TEM;

— mpeajaraeT NpuMEpPHYI0 MOCJIeI0BATEILHOCTh U3YUYECHHs YUeOHOTO MaTepHalia ¢
y4E€TOM JIOTUKH MOCTPOEHUS Kypca, BHYTPUIPEAMETHBIX U MEXIIPEAMETHBIX CBSI3EH;

— J1a€T METOAMYECKYI0 MHTEPHPETAlWIO LeJied W 3aJad U3y4YeHUs IpeIMeTa Ha
yriayOJaEéHHOM YPOBHE C YYETOM COBPEMEHHBIX MMPUOPUTETOB B CUCTEME CPETHEr0 OOIIETO
o0pa3oBaHusi, COACPKATEIHLHOM XapaKTEPUCTHKU TUIAHUPYEMBIX DPE3yJIbTaTOB OCBOCHUS
OCHOBHOM 00pa3oBaTEIbHON MPOTrpaMMbl CPEHEro O0Iero oopa3zoBaHus (JIUYHOCTHBIX,
METaNpeIMETHBIX, MPEAMETHBIX), a TaKXke C Y4E€TOM OCHOBHBIX BHJIOB Y4EOHO-
MO3HABATEJIbHBIX JEHCTBUI 00YYaIOLIErocs 0 OCBOCHHIO COJIEPKaHUs MTPeIMETa.

[To Bcem Ha3BaHHBIM TMO3UIUSAM B TMpPOTpaMMe MO XUMHUU TPEayCMOTpeHa
IIPEEMCTBEHHOCTh ¢ 00YY€HHEM XMMHH Ha YPOBHE OCHOBHOIrO 0OIIero oopasoBanus. 3a
npenesiaMd YCTAaHOBJIICHHOW MPOTrpaMMoOM MO XUMHUU 00s3aTelbHOM (MHBapUaHTHOMN)
COCTaBJISIIONIEH COJAEpKaHUs Y4YeOHOro mpeaMera «XUMHUSD» OCTaETCS BO3MOXKHOCTH
BHIOOpAa €ro BapUATHBHOM COCTABISIONICH, KOTOpas [IOJDKHA OMNpPENeNaTbcs B
COOTBETCTBUH C HANPABIEHUEM KOHKPETHOTO MPOPUIS O0yUEHHUS.

B cootBercTBUM ¢ koHuenTyanbHbIMU TONOkeHUAMU PI'OC COO o Ha3zHaueHUU
npeaMeToB 0a30BOro W yriyoJI€HHOTO ypoBHEH B cucreme AudepeHIImpOBaHHOIO
o0Oy4yeHHs: HA YpOBHE CpeAHero oOmiero oopa3oBaHHs XUMHsS Ha YPOBHE YriayO0iaEHHOTO
W3YUYCHHs] HAMNpaBJI€H Ha peaju3alii0 MPEEMCTBEHHOCTH C TOCIEAYIOIIMM 3TaroM
MOJIYYCHHUS] XUMHUYECKOTO 00pa30BaHUS B paMKaxX M3YyUCHHs CHEIUAIBHBIX €CTECTBEHHO-
HAyYHBIX W XUMHYECKMX JUCIUIUIMH B By3aX © OpPraHU3aIUsAX CPEIHETO
npodecCUOHAILHOTO 00pa3oBaHusi. B 3Toil CBs3M u3ydyeHUE TmpeamMeTa «XUMUSH
OPUEHTHUPOBAHO MPEUMYIIECTBEHHO Ha PAaCUIMPEHHE W YIIIyOJeHHE TEOpPEeTHYECKOW U
NPAKTUYECKONM TMOATOTOBKM OOYYalOLIMXCS, BBIOPABIIMX OMNPENENAEHHBIM MNpoduih
oOy4yeHusi, B TOM YHCIE C TEPCIEKTUBOW MOCIEAYIOMIETO TOJYYCHUS XUMUYECKOTO
o0Opa3oBaHMs B OpraHu3anusax npodeccnoHaIbHOro o0pa3zoBanus. Hapsay ¢ aTuMm, B cBeTe
tpeboBanniit DPI'OC COO «k TUIAHHPYEMBIM pe3ylbTaTaM OCBOCHHUS (deaepabHON
00pa3oBaTenbHON MPOrpaMMBbl CPETHEro 00IIero oOpa3oBaHUsS HM3YyUYCHHUE MpeaMeTa

«XUMUS» OPUEHTUPOBAHO TAKXKE HA PEIICHUE 3a/lady BOCHUTAHUS M COLUAIBLHOTO
pa3BuTUsl oOydaromuxcs, Ha (GOPMUPOBAHHE Yy HUX OOIICHMHTEIUICKTyalbHBIX YMEHHH,
YMEHUM palMOHAIM3AIMU Y4eOHOTO TpyJda W OOOOIIEHHBIX CHOCOOOB JIEATEIHHOCTH,
UMEIOITUX MEXIUCIUIIMHAPHBIN, HAIIPEAMETHBIN XapakKTep.

CocraBnsomuMu  npeaMera «XuMus» Ha ypOBHE YIIyOJIEHHOTO W3y4YeHUS
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SBIIAIOTCSL YTr1yOn€HHbIe Kypchl — «Opranudeckas Xxumus» u «O01asi 1 HeopraHuveckas
xumus». Ilpu ompeneneHnrn MOAXOAOB K OTOOPY M CTPYKTYpPHOM OpraHu3aivu
COZIEPKAHUS ATUX KYpPCOB B IPOrpaMMe 10 XMMHUH 332 OCHOBY IPUHATHI NosioxkeHuss @I'OC
COO o paznuuusix 6a30BOTO U YIIIyOJIEHHOTO YPOBHEH U3yUCHHSI TIPEIMETA.

OcHoBy conepkanusi KypcoB «Opranndeckas Xumus» u «O01as 1 HeopraHu4IecKas
XUMHUS» COCTaBJISIET COBOKYIMHOCTh MPEAMETHBIX 3HAHUM W YMEHHM, OTHOCAIIUXCA K
0a30BOMY YpOBHIO M3y4Y€HHUs IpeAMETa. JTa CUCTEMA 3HAHUW IOJY4YaeT ONpEeAeIEHHOE
TEOPETUUYECKOE JIOMOJHEHKE, MO3BOJISIONIEE OCOZHAHHO OCBOUTH CYIIECTBEHHO OOJIBIITUI
00bEM (haKTOJIOrHYecKOro MaTepuana. Tak, Ha yriayOJEHHOM YpOBHE U3YUYECHUS MpeaMeTa
obecrieueHa BO3MOXKHOCTh 3HAYUTENILHOTO YBEJIWYEHUsI 00bEMa 3HAHUM O XMMHUYECKHX
DJIEMEHTaX M CBOMCTBAX HUX COEIWHEHHWHA HA OCHOBE pACIIMPEHUs U YIiIyOneHus
MPEACTAaBICHUM O CTPOCHUU BEIIECTBA, XHMHUYECKOW CBS3M U 3aKOHOMEPHOCTSIX
MPOTEKAHUS PEaKIMii, pacCMaTPUBAEMBIX C TOYKH 3PEHUS] XUMUYECKOM KHUHETUKH U
TepMoanHAMUKH. HM3ydeHne mnepuoandyeckoro 3akoHa u llepuoanmdeckorl CUCTEMBI
XUMHUYECKUX DJIEMEHTOB Oa3UpyeTcss Ha COBPEMEHHBIX KBAHTOBOMEXAHUYECKUX
MIPE/ICTABIICHUSIX O CTPOCHUHM aToMa. XUMHUYECKasl CBA3b OOBICHSCTCS C TOUKU 3PECHUS
HHEPreTUYECKUX U3MEHEHHM Mpu €€ 00pa30BaHUM U Pa3pyIICHUH, & TAKXKE C TOUKH 3PCHUS
MeXaHU3MOB €€ oOpa3oBaHus. V3yueHue THIOB peakiuil AOMONHIETCS (POpMUPOBAHUEM
NPEACTaBICHU 00 HSJIEKTPOXMMHUYECKUX IIPOLIECCaX M AJIEKTPOJU3E PpACIUIAaBOB U
pacTBOpPOB BELIECTB. B Kypce OpraHMYecKOM XUMHH TMPH PACCMOTPEHUH PEAKIIMOHHOMU
CIIOCOOHOCTH COEIMHEHUU yaensercs o0cob0e BHHUMaHHE BONpocaM 00 3JIEKTPOHHBIX
s dexTax, 0 B3aMMHOM BIMSHUMA aTOMOB B MOJICKYJIaX M MEXaHU3MaX PEaKIIHi.

Ocoboe 3HaueHWE MMEET TO, YTO Ha COJAEp)KAHWE KYypCOB XMMHH YTIyOJIEHHOTO
YPOBHSI M3y4Y€HHUS JUIsl KJIACCOB ompeaenéHHoro mnpoduis (TaaBHBIM oOpa3oM Ha HX
CTPYKTYpPY M XapakTep JOTOJHEHHH K OOIIel cucTeMe MPeIMETHBIX 3HAHWH) OKa3bIBAIOT
BIIMSIHUE CMEXHBIE TpeaMeThl. Tak, Hampumep, B COJEPXKAHUMU TpeAMeTa JJisd KIacCOB
XUMUKO-(U3ndeckoro npoduis OoiblIoe 3HAYEHUE OyAyT MMETh 3JEMEHTHl Y4eOHOIo
Matepuaia mno oomeit xumuu. [Ipu u3ydeHuu npeaMera B JaHHOM cliydae akieHT OyneT
cliejaH Ha OOIIHOCTh METOOB IMO3HAHWs, OOIIHOCTHh 3aKOHOB U TEOPUM B XUMHUU U B
bu3MKe: aTOMHO-MOJICKYJIIpHAs Teopus (MOJIEKyJsipHas Teopuss B (PU3MKE), 3aKOHBI
COXpPAHEHUSI MacChl U YHEPTHUH, 3aKOHBI TEPMOJANHAMUKHU, JICKTPOJIN3a, MPEJICTABICHUS O
CTPOEHHUH BEILLECTB U APYroE.

B To xe Bpems B coaep)kaHMU TpeaMeTa JJisd KJIaCCOB XUMHKO-OHMOJIOTHYECKOTO
npoduias OONbIINN yAENbHBIM Bec OyJeT MMETh OopraHuueckas Xumus. B 3Tom ciyuae
MPEIOCTABISAECTCS BO3MOXKHOCTh JJis O0siee 00CTOSATEIbHOTO PACCMOTPEHUS XUMHUUYECKOU
OpraHM3alii KIJIETKH Kak OWOJOTHYEeCKOM CHCTEMBbI, B COCTaB KOTOPOH BXOJMST, K
npuUMepy, TaKue CTPYKTYpPHbIE KOMIIOHEHTBHI, KakK JIUMUIbI, OCJIKH, YIJICBOJIBI,
HYKJIEMHOBBIE KHUCJIOTHI W JApyrue. Ilpm 5»ToM 3HaHUMA O cocTaBe U CBOMCTBax
MPEACTABUTENIE OCHOBHBIX KJIACCOB OPraHMYECKUX BEIIECTB CIIyaT OCHOBOW Jid
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U3Y4YEHHUs CYIIHOCTH IIPOLECCOB (POTOCUHTE3A, AbIXaHMSI, TUIIEBAPEHUSI.

B mmane ¢QopmupoBaHMS ~OCHOB HAyyHOTO  MHUPOBO33PEHHUS, OCBOEHHUS
OoOLIEHAYYHBIX METO/JOB IIO3HAHUS M OIBITa IPAKTUYECKOIO NPUMEHEHMsS] HAay4HbIX
3HAHMM H3ydyeHue ImpeameTa «XHUMHs» Ha yriayOJEéHHOM YpOBHE OCHOBAHO Ha
MEXMPEAMETHBIX CBA3SIX C YUEOHBIMH MpPEIMETaMH, BXOAAIIUMH B COCTAaB MPEIMETHBIX
obnacteii «EctecTBeHHO-HayuHBle mpeaAMeTb», «MaTtematuka W uHQOpPMATUKAa» U
«Pycckuil s3bIK U JINTEpATYPay.

Lenu uzyuenus yuebnoco npeomema « Xumus»

[Ipu u3yueHun yueOHOTO npeamera « XUMHs» Ha YIIIyOJIEHHOM YpOBHE Takxke, Kak
Ha YPOBHE OCHOBHOTO M CpeaHero ooiiero oOpa3zoBaHus (Ha 0a30BOM ypOBHE), 3ajiauei
MIEPBOCTETICHHOW 3HAYMMOCTH SIBIISICTCS (POPMUPOBAHUE OCHOB HAYKW XUMHUH KaK 00JIacTh
COBPEMEHHOI0 €CTE€CTBO3HAHMUS, MPAKTUYECKOW MESITEIBHOCTH YEJIOBEKAa M OJHOTO U3
KOMIIOHEHTOB MHUPOBOW KyJbTypbl. PemeHue 3Toil 3amaun Ha YrIyOJIEHHOM YpPOBHE
V3y4EHUs MpeaAMETa MPEANOIAracT peaan3alrio TaKuxX Lelen, Kak:

— (opMHUpOBaHUE  TPEJCTABICHUWNA: O  MaTepuaIbHOM  €IUHCTBE  MHDAa,
3aKOHOMEPHOCTSAX M IO3HABAEMOCTH SIBJICHUU NPUPOABI, O MECTE€ XUMHUMU B CHUCTEME
€CTECTBEHHBIX HAyK M €€ Beaylledl posii B OOECICUYCHUH YCTOWYMBOIO pPa3BUTHUS
YEeJOBEYECTBA: B pPEHICHUHU MPOOJIeM SKOJOTMYECKOM, JHEPreTUYeCKO U MHUILEeBOU
0€30MacHOCTH, B PA3BUTUU MEAUIIUHBI, CO3JJaHUA HOBBIX MaTEPHAIOB, HOBBIX HICTOUHHKOB
DHEPruM, B OOECMEYEHUU PaAlMOHAIBHOTO MPUPOJIONOIB30BaHus, B (POPMUPOBAHUU
MHUPOBO33pPEHUSI U OOIICH KyJIbTYphl YEJIOBEKa, & TAKXKE DKOJOTMUYECKH OOOCHOBAaHHOTO
OTHOUIEHHS K CBOEMY 3J0POBBIO U IIPUPOAHOM CpELE;

— OCBOCHHME CHUCTEMbl 3HAHUU, JICKAIIMX B OCHOBE XMMHUYECKOM COCTABJISIOLICH
€CTEeCTBEHHO-HAYUYHOU KapTUHBI MUpa: (PyHIaMEHTaIbHBIX MOHSITUN, 3aKOHOB U TEOPHUU
XMMHWHU, COBPEMEHHBIX NPEACTABICHUA O CTPOCHUMU BENIECTBA HA PA3HBIX YPOBHAX —
aTOMHOM, HWOHHO-MOJICKYJISIPHOM, HAJAMOJIEKYJIIPHOM, O TEPMOJIMHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSX ITPOTEKAHUSI XWMHUYECKUX PEAKLUH, O XUMHUYECKOM
paBHOBECHUM, pPACTBOpax M JUCHEPCHBIX CHUCTEMax, 00 OOIIMX HAyYHBIX MPHUHIIMIAX
XAMHUYECKOTO MTPOU3BOJICTBA;

— ¢dopmMupoBaHUE Yy OOYYaIOIIMXCS OCO3HAHHOIO IMOHUMAaHUS BOCTPEOOBAHHOCTH
CHUCTEMHBIX XUMUYECKUX 3HAHUM JJi1 OOBSCHEHMS KIIOUEBBIX HIEeH U mpoliieM
COBPEMEHHOW XWMHH, MJII OOBSCHCHUS U TPOTHO3UPOBAHUS SIBICHHM, HWMEIOIUX
€CTECTBEHHO-HAYYHYIO MPUPOJTY; TPAMOTHOTO PEIICHHs MPOOJIeM, CBSI3aHHBIX C XHUMHEH,
MPOTHO3WPOBAHMS, aHAIW3a W OIEHKH C TO3UIUNA DKOJOTHYECKOM 0e30MacHOCTH
MOCJIEACTBUNA OBITOBOM W TPOU3BOJCTBEHHOM JEATEIILHOCTH 4YeJIOBEKa, CBSI3aHHOM C
XUMHUYECKUM MPOU3BOJICTBOM, UCIIOJIH30BAHUEM U MTEPEePabOTKOMN BEIIECTB;

— yrayOJieHre TpeACTaBICHUM O HAy4YHBIX METOJIaX MO3HAHUS, HEOOXOAUMBIX IS
NpUOOPETEHUSI YMEHUN OPUEHTHUPOBATHCS B MHUPE BEIIECTB M OOBSICHEHUS XUMUYECKUX
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SIBIICHUH, UMEIOIINX MECTO B MPHUPOJE, B MPAKTHUECKON ICATETLHOCTH W TIOBCETHEBHOM
KU3HU.

B mnane peanu3anuu nepBooYepeIHBIX BOCITUTATEIBHBIX U Pa3BUBAIONINX (DYHKIIHIA
IIEJIOCTHON CHUCTEMBI CpeaHETO 00IIero oOpa3oBaHus MPHU U3YyUYEHUN TPEeIMeTa «XUMUSD)
Ha yri1y0aEHHOM YPOBHE 0COOYIO aKTyalIbHOCTh TPUOOPETAIOT TAaKUE 1IETU U 3a]a9H, KaK:

— BOCTIMTaHHE YOSKIAEHHOCTH B MO3HABAEMOCTH SIBICHHA TMPUPOIBI, YBAXKCHHUS K
MIPOIIECCY TBOPYECTBA B 00JIACTH TEOPETUICCKUX M MPHUKIAIHBIX HUCCIEIOBAHUNA B XUMUH,
dbopMUpOBaHHE MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKH,

— pa3BUTHE MOTUBAIMH K 00YUYEHHUIO M TTO3HAHUIO, CTIOCOOHOCTEH K CAaMOKOHTPOJTIO
¥ CAaMOBOCTIMTAHUIO HA OCHOBE YCBOCHUS OOIIEYEIIOBEUECKHUX IIEHHOCTEH;

— pa3BUTHE I[IO3HABATCIIBHBIX WHTEPECOB, HHTEIICKTYAIbHBIX W TBOPYECKUX
CcrocoOHOCTe oOydarommxcs, (HOPMUPOBAHHE Y HHUX CO3HATEIBHOTO OTHOIIEHHUS K
caMOOOpa30BaHUIO W  HEMNPEPHIBHOMY OOpa30BaHUIO KaK YCJOBHUIO  YCIIEIIHON
npoeCCUOHAIBHOW W OOIIECTBEHHOM JEATENbHOCTU, OTBETCTBEHHOIO OTHOIICHHUS K
CBOEMY 3/I0POBbIO U TOTPEOHOCTH B 3J0POBOM 00pa3e KU3HU;

— ¢opMHupOBaHNE YMEHUI M HABBIKOB Pa3yMHOTO MPUPOIONOIB30BAHUS, Pa3BUTHE
HKOJIOTHYECKOM KYJIbTYpPbI, TPUOOPETEHUE OIbITA OOLIECTBEHHO-TI0JIE3HOM SKOJIOTUYECKON
NEeSTETLHOCTH.

Mecmo yuebroeo npeomema « Xumusi» 8 yueObHOM niaHe
OO6miee 9nCIIO YacoB, MPEAYCMOTPEHHBIX IS W3YUYCHUS XUMHUU Ha YTIIyOJICHHOM
ypOBHE cpefHero oobmero oopasoanusi, cocrabiser 204 gacos: B 10 kmacce — 102 gaca
(3 yaca B Heznento0), B 11 kimacce — 102 vaca (3 yaca B HEJIEINIO).

Conep:xanune yueOHOIro npeamera
10 xknacc

OPI'AHUYECKASA XUMUSA

Teopernueckne 0CHOBBI OPraHU4eCKON XUMHUMU.

[IpeameT W 3HaYeHUE OPraHWYECKOHM XHMHUH, MPEICTABIECHUE O MHOT000pazuu
OPraHMYECKUX COCIUHECHUM.

DNEKTPOHHOE CTPOEHUE aToMa YIJepojia: OCHOBHOE M BO30YKIEHHOE COCTOSHUSI.
BaneHTHblE BO3MOXXHOCTH aroMa yriaepoaa. XHMHYECKas CBS3b B OPraHUYECKUX
COCNMHEHMSIX. THUMbl TUOpPUAM3AIMU aTOMHBIX OpOuTanei yriaepona. MexaHU3MbI
00pa3oBaHUsl KOBAJICHTHOM CBsA3M (OOMEHHBIH W JIOHOPHO-aKIENTOPHBIN). THIIBI
MEepPEeKpPhIBAHUSI aTOMHBIX OpOuTaneil, 6- u m-cBsa3u. OnuHapHas, JBOWHAs W TpoMHHas
cBs13b. CriocoObl pa3pbiBa CBSI3€M B MOJIEKYJIaX OpraHMYEeCKUX BemiecTB. [loHsiTHE O
CBOOOJHOM pajuKaje, Hykiaeodusie u aneKkTpodue.

Teopusi cTpoeHHsi opraHuyeckux coenuHeHuit A.M. BbyTtiepoBa u COBpEeMEHHbIE
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NPEACTABICHUS. O CTPYKTYpPE MOJEKYJ. 3HAYE€HHUE TEOPUHM CTPOCHUS OPraHUYECKHUX
coenuHeHU. MoekynspHble U CTPYKTypHbIe (opmyibl. CTpyKTypHbIE (HOpPMYIIBI
pa3IMYHBIX BUJIOB: Pa3BEPHYTas, COKpallEHHas, ckeneTHasd. M3omepus. Buasl nuzomepuu:
CTPYKTypHasi, MPOCTPAHCTBEHHAs. DJIEKTPOHHBIE 3(PPEKTH B MOJIEKYJIaX OPraHUYEeCKHX
CoeMHEHUH (MHIYKTUBHBIA U ME30MEPHBINA 3 (HEKTHI).

[IpencraBnenne o0 KiIaccupUKallMd OpraHudyeckux BemiecTB. [lonstue o
¢ynkiuonansHol rpynme. ['omomorus. ['omomornueckue psangel. CucremaTudeckas
HOMeHKJaTypa opranudeckux coeauHenuit (IUPAC) wu TpuBumanbHble Ha3BaHUs
OT/EJIbHBIX MTPEACTABUTEIICH.

OcobeHHOCTH W KJIacCUPUKALMS OpraHUYeckux peaknuil. OKHUCIUTEIBHO-
BOCCTAHOBUTEBHBIE PEAKIIUA B OPTaHUYECKON XUMUHU.

YriaeBoaopoasil.

Ankanbl. ['oMojoruueckuil psj ajikaHoB, oOmias QopMmysia, HOMEHKJIATypa |
MU30MEpHs. OIJIEKTPOHHOE M IPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJl QJIKAaHOB, Sp3-
ruOpuan3anms aTOMHbIX OpOUTaNel yrieposaa, 6-cBsi3b. @U3NYECKUE CBOWCTBA AJIKAHOB.

XVMMHUYECKHE  CBOMCTBAa  QJKAaHOB: pEaKkUMM  3aMEIIEHUs, H30MEpHU3alHH,
JNETUAPUPOBAHUS, UMKIN3ALNN, NUPOJU3a, KpekuHra, ropenus. llpencraBieHue o
MEXaHU3ME peaKMi paJuKaIbHOIO 3aAMEILCHHUS.

Haxoxnenue B mpupoje. CriocoObl MOTy4YEHUs U TPUMEHEHUE aTKAHOB.

Huxnoankanel. OO6mas ¢dopmyna, HOMeHKIatypa W u3zoMepus. OCOOEHHOCTH
CTPOCHHUSI U XMMHUYECKHX CBOMCTB MajbIX (LHUKJIOMPOIAH, LUKIOOYTaH) M OOBIYHBIX
(UMKJIONEHTaH, ILMKJIOreKcaH) IMKiIoaakaHoB. CrocoObl MOJyYyeHUss M NPUMEHEHUE
LMKJIOATKaHOB.

Ankensl. ['oMonornueckuii psg  ainkeHoB, oOmas ¢opmylia, HOMEHKIATypa.
DJNEeKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJ aJKEHOB, Sp2-THOpuau3anus
aTOMHBIX OpOWTallel yriaepoja, - U m-cBa3u. CTpyKTypHas M reoMmerpuyeckas (Luc-
TpaHc-) u3omepus. dusznueckre CBOWCTBA alKEHOB. XUMHUUYECKHUE CBOMCTBA: pEaKIMU
MPUCOEINHEHUS, 3aMEIICHUs] B O-TIOJIO)KEHUE MPU JBOMHOM CBSI3M, MOJIUMEPHU3ALUU U
okuciieHus. lIpaBunmo MapkoBHukoBa. KauyecTBeHHBIE peakIWd HAa JIBOMHYIO CBSI3b.
Crioco0Ob!I osTyyeHus: ¥ MPUMEHEHHUE aJTKEHOB.

Anxaguensl. Knaccudukamusi  ankaaueHoOB — (COMPsDKEHHBIC, HM30JMPOBAHHEIE,
KyMyJupoBaHHbI€). OCOOEHHOCTH JJIEKTPOHHOTO CTPOCHHUS M XHMHUYECKUX CBOMCTB
CONPSOKEHHBIX OuEHOB, 1,2- u 1,4-mpucoenunnenue. I[lomumepunsanus conpsiKEHHBIX
nueHoB. CriocoObl MOJTYy4YEHUs U IPUMEHEHUE aJIKaUeHOB.

Ankunbl. ['oMoioruyeckuit psij ajkuHOB, o0mas GopMmysia, HOMEHKJIATypa H
U30MeEpHs. OIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJ] aJIKHWHOB, Sp-
rUOpUIM3anysl aTOMHBIX opOuTanei yriepona. Pusnydeckue CBOMCTBA aAJIKWHOB.
XHUMUYECKHE CBOICTBA: pEaKIUU NPUCOEAUHEHUS, TUMEpU3alMd W TpUMEPHU3alUU,
okucieHus. KucinoTHble CBOMCTBAa QJIKWHOB, HWMEIOIIMX KOHUEBYK) TPOWHYHO CBS3b.
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KauecTtBeHHble peaknuu Ha TpOHHYHO CBs3b. CHocoObl MONyYeHUS] M TPUMEHEHHUE
QJIIKUHOB.

ApomaThueckue yrieBoJopoAbl (apeHsl). ['omonoruueckuili psig apeHoB, oOias
dopMyna, HOMEHKIATypa W H30MepUs. DJICKTPOHHOE U TMPOCTPAHCTBEHHOE CTPOCHHE
MOJIEKYJIbI OeH301a. DU3MYECKUE CBOMCTBA apEHOB. XMMUUYECKHUE CBOMCTBA OCH30JIa B €TO
TOMOJIOTOB: pPEaKklMu 3aMeIlIeHUs] B OCH30JbHOM KOJIbLIE U YTJIEBOJOPOJHOM paUKale,
peakuuu TNPUCOEAVHEHHS, OKHUCJIEHHME TromMosioroB Oenszona. IlpeacraBnenue 00
OPUEHTUPYIOIIEM JCHCTBUU 3aMECTUTENIEeH B OEH30IbHOM KOJIbIIE HA MIPUMEPE ANKUIHHBIX
paauKkanoB, KapOOKCUJIIBHOW, THAPOKCUIBHOM, aMUHO- W HHUTPOTPYMIbI, aTOMOB
raioreHoB. OCOOEHHOCTH XMMHYECKHUX CBOWCTB crtupoja. [lomumepuszanus cTupoda.
CriocoObl OJTydYeHHs U IPUMEHEHHE apOMAaTHYECKUX YTIIEBOIOPOIOB.

[Tpuponneiii ra3. Ilomytueie HedTsnble razpl. HedTh u €€ mpoucxoxacHue.
Kamennslii yronb W HOpOAYKTHl €ro mnepepadboTku. CrnocoObl mnepepadOoTKu HePTH:
MEePEroHKa, KPEKUHT (TEPMUYECKUM, KaTaTuTHYecKuil), pugopmuHr, nuponus. [IpoayKTs
nepepadoTKu HeTH, UX IPUMEHEHHUE B MPOMBIIIJICHHOCTH U B OBITY.

I'eneTnyeckas CcBsI3bp MEXKAY Pa3IMYHBIMU KJIACCAMHU YIJIEBOAOPOOB.

DJIEKTPOHHOE  CTPOEHHE  TaJIOTEHNPOU3BOJAHBIX  YIJIEBOAOPOAOB.  Peakuuu
3aMEIICHUs] TajoreHa Ha TUJIPOKCOTrPYIITY, HUTPOTPYIY, [UAHOTPYIILY, aMUHOTPYIITY.
JlelicTBE HA TaJOTCHNPOU3BOJHBIE BOJAHOTO MW CIHUPTOBOTO PacTBOpa MIETOYM.
B3auMopnencTBue  IUTAIOTCHAJIKAHOB € MarHMeM ©W  [uHKOM. [lonsitue o
METAITIOOPTaHUYECKUX COECIMHEHUSX. Hcnonws3oBanue raJoOreHITPOU3BOIHBIX
YTIE€BOAOPOIOB B OBITY, TEXHUKE U TIPU CUHTE3€ OPTaHNYECKUX BEIIECTB.

Kuciiopoacoaep:kamue oprannyeckue coeAuHeHUs.

[IpenenvHble 0nHOATOMHBIE CIUPTHI. CTpoeHUE MOJIEKY (Ha MPUMEPE METAHOJA U
staHona). ['oMmonormyeckuir psang, odOmas ¢dopmyna, HU30MEpHUs, HOMEHKJIATypa U
kinaccudukanus. Du3MYecKUe CBOWCTBA  NPEACNIBHBIX  OJIHOATOMHBIX  CIIHPTOB.
BopoponHbeie CBSI3M MEXAY MOJEKYJaMU CHOUPTOB. XHWMHUYECKUE CBOWCTBA: PEAKLUU
3aMEIICHUs, JEruapaTali, OKHUCICHUS, B3aUMOACHCTBUE C OPraHUYECKUMH U
HEOpPraHWUYEeCKUMHU KuciaoTaMu. KauecTBeHHass peakiusd Ha OJHOATOMHBIE CIUPTHI.
JleficTBue »TaHOJla W MeTaHOJa Ha oOpraHu3Mm uenoBeka. CrmocoObl TONydYeHUs U
IIPUMEHECHHUE OJJHOATOMHBIX CIIUPTOB.

[Ipocteie >¢gups, HOMeHKIatypa W wu3zomepus. OcoOeHHOCTH (UIUYECKUX U
XAMHUYECKUX CBOMCTB.

MHOroaTtoMHbI€ CIUPTHI — STUIEHIJIMKOJIb U TIHIEPUH. PU3NUECKUE U XUMUYECKUE
CBOICTBA: pPeaKiuy 3aMEIICHUS, B3AUMOJECHCTBUE C OPTaHUYECKUMUA U HEOPTaHMYECKUMHU
KMCJIOTaMM, KAa4eCTBEHHAs pEaKlIUsi Ha MHOroaToMHble cnupThl. [IpeacraBienue o
MEXaHU3ME peakiuii HykiIeopuIbHOTO 3aMeneHus. JlelicTBrue Ha OpraHu3M YeIOBeKa.
CriocoObl OSTy4eHUs U MIPUMEHEHUE MHOTOATOMHBIX CITUPTOB.

®enoin. CtpoeHne MOJIEKYJIbl, B3AUMHOE BIMSHUE THAPOKCOTPYIIIBI 1 OCH30JIbHOTO
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anpa. dusznueckue cBoHcTBa (eHosia. OCOOEHHOCTH XMMHUYECKHUX CBOMCTB (heHora.
KauectBennble peakuuu Ha ¢enon. TokcuyHocTh (enona. CrnocoObl MOMy4YeHUs U
npumeHeHue ¢penona. GeHondopmanbaeruaHas cMoJIa.

KapOoHuibpHbIE COENMHEHUS — albJIETHIbl M KETOHBI. DJEKTPOHHOE CTPOCHHE
KapOOHWIBHOM Ipynnbl. ['oMonornueckue psabl aabAeTHAOB U KETOHOB, 001mas popmyna,
M30MEpHUs U HOMEHKJIATypa. PU3NUeCcKne CBOMCTBA aJIbJIETU/IOB U KETOHOB. XUMUYECKHE
CBOMCTBa aJIbJIETUIOB M KETOHOB: pPEaKIMH NpHucoennHeHHs. OKHCIEHUE ajbIerujioB,
KaueCTBEHHbIC PEeaKIMU Ha anbleruabl. CriocoObl MOMyYeHUs] U TPUMEHEHHUE aJlbJIETUIOB
Y KETOHOB.

OnHOOCHOBHBIE TMpefeibHbIE KapOOHOBbIE KHUCIOTH. (OCOOEHHOCTH CTpPOEHUS
MOJIEKYJ KapOOHOBBIX KHCJIOT. M3oMepuss W HoMeHKIaTypa. Du3nyeckue CBOWCTBA
OJTHOOCHOBHBIX ~TPEIENbHBIX KapOOHOBBIX KHCIOT. Bomopoanbie CBsS3UM MEXIY
MOJIEKYJIaMUA KapOOHOBBIX KUCIOT. XMMHUYECKUE CBOMCTBA: KUCIOTHBIE CBOMCTBA, PEAKIIHS
TepudUKaALINN, PEAKIIUH C YIaCTUEM YTIE€BOJOPOIHOIO paaukaia. OCOOCHHOCTH CBOMCTB
MypaBbUHOM KHUCJIOTHI. [loHSITHE O MPOU3BOAHBIX KAPOOHOBBIX KHCIOT — CJIOXKHBIX
sapupax. MHoroobpazue kapOOHOBBIX KHCIOT. OCOOEHHOCTH CBOMCTB HEMPEIENIbHBIX U
apOMaTUYECKUX KAapOOHOBBIX KHUCJIOT, JIUKAPOOHOBBIX KHUCJIOT, THIPOKCUKAPOOHOBBIX
kucioT. [IpeacraButenu BBICHIMX KapOOHOBBIX KHUCIOT: CT€ApUHOBAs, MaJbMUTHUHOBAS,
OJICMHOBAs, JIMHOJIEBAs, JIMHOJEHOBAas KHUCJIOTHL. CrocoObl MOJyd4eHHs] U MPUMEHEHUE
KapOOHOBBIX KUCJOT.

Cnoxsble 3¢pupbl. ['omonornueckuii psia, obmas ¢dopmyna, H30Mepus U
HOMEHKJIaTypa. Ouszndecknue 1 XMMUYECKUE CBOMCTBA: TUAPOJIM3 B KUCIOM U IIEJTOYHOU
cpene.

Kupsl. Ctpoenue, ¢u3nueckue U XUMHUYECKHE CBOMCTBA JKHUPOB: TUIAPOJIHU3 B
KUCIION U 1menodHor cpeme. OCOOEHHOCTH CBOWCTB JKMPOB, COJIEPXKAIIUX OCTATKU
HEMpeIeTbHbBIX JKUPHBIX KUCIIOT. JKUphI B IpUpo/IEC.

Mpuia” KaK COJM BBICIITUX KapOOHOBBIX KUCIIOT, X MOTOIIIEE JCHCTBHE.

OO6mras xapakTtepuctuka yrieBojoB. Kmaccudukaius yrieBonoB (MOHO-, - H
nojucaxapuzibl). MoHocaxapubl: TIIIOK03a, PpyKTO3a, rajakTo3a, pudo3a, 1e30Kcuprudosa.
dusnyeckrue CBOMCTBA U HaxOxJeHue B mpupoae. PorocuHTe3. XUMHUUYECKUE CBOWCTBA
[JIIOKO3bl: PEaKIMM C Y4YacTUEM CHHUPTOBBIX M aIbJECTUAHON Tpymnn, COUPTOBOE U
MOJIOYHOKHUCHIO0e Opoxkenue. [IpumeHeHue riroko3bl, €€ 3HaUYeHUE B KU3HENESITEIbHOCTH
opranuszma. Jlucaxapupl: caxapo3a, MallbTO3a M JIaKTo3a. BoccTaHaBiuBawolue U
HEBOCCTaHABIMBAKOIIME Aucaxapuasl. ['uaponns qucaxapunos. HaxoxkaeHue B IpUpoie U
npumeHenue. [lonmmcaxapuasl: Kpaxmal, TIJIMKOTeH M Hemnojo3a. CrtpoeHue
MaKpOMOJIEKYJl KpaxmaJla, IIMKOT€Ha U LEeJUT0103bl. DU3ndeckue CBOMCTBA Kpaxmala U
LEJUIF0JIO3bl.  XMMHMYECKUE CBOKCTBA Kpaxmana: THAPOJIA3, KAueCTBEHHAs pEeaklUus C
1oI0M. XMMHYECKUE CBOWMCTBA LEJUIIOJIO3bl: THIPOJIU3, TOJIy4eHHE F(UPOB LETUTIOI03BI.
[TonsiTue 00 NCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN MIENK).
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A30Tcoaep:kale OpraHn4ecKue CoeJuHeHusl.

AMHHBI — OpraHM4YecKue TMpOoU3BOJHBIE ammuaka. Krnaccudukamuss amMUHOB:
anudaTUiecKue U apoOMaTHYECKUE, IMEPBUYHBbIC, BTOPUYHBIE M TpeTuuHble. CTpoeHue
MOJICKYJI, oOmas ¢opMyna, H30MepHs, HOMEHKJIaTypa W (U3WYECKHEe CBOWCTRA.
XUMHYECKOE CBOMCTBA ann(aTHuecKMX aMUHOB: OCHOBHBIE CBOWCTBA, AJIKHIMPOBAHHUE,
B3aMMO/ICHCTBUE IEPBUYHBIX AMUHOB C a30TUCTON KUCTO0TOU. COJIM aJIKUIIaMMOHHUS.

AHWIMH — TpeACTaBUTENb aMUHOB apoMaTthdeckoro psiga. CTpoeHHE aHWIMHA.
B3aumHoe BIMsSHME Tpynmn aToMOB B Mojiekysie aHuiIuHAa. OCOOCHHOCTH XMUMHUYECKHX
CBOMCTB aHmiuHA. KauecTBeHHble peakiud Ha aHWiIWH. CrocoObl TOJMYyYeHHS W
npuMeHeHue anudaruieckux aMuHoB. [lonydeHue aHuanHa U3 HUTPOOEH30JI1a.

AmuHokucnotel. HomeHknatypa u wuzomepusa. OTaenbHbIE NPEACTABUTEIN O-
AMUHOKMCJIOT: TJUIMH, ajJaHuH. DuU3nyeckue CBOMCTBA aAMMHOKHCIOT. XHUMHYECKHE
CBOWMCTBA AMHUHOKHUCIOT KakK aM(OTEPHBIX OPraHUYECKUX COCJAUHEHUN, peaKIus
MOJIMKOHJEHCAINY, Oo0pa3oBaHUWE TMENTUAHOW CBSI3M. buHojorHMYeckoe 3HauYCHUE
aMUHOKUCJIOT. CHUHTE3 U TUIPOJIU3 TENTH/IOB.

benku kak npupoaHeie noauMmepsl. [lepBuuHas, BropudHas U TPETUYHASI CTPYKTYypa
0enkoB. XMMHUYECKHE CBOMCTBA OCIIKOB: TUIPOJIN3, JICHATYpallls, KaueCTBEHHbIE PeaKIuu
Ha OEJIKH.

BbicokomoJieKyIsIpHBbIE COeIUHEHUS.

OCHOBHBIE TIOHATHSI XHUMHUU BBICOKOMOJIEKYJISIPHBIX COCIMHEHHUI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPU3ALINU, CPEIHIS MOJIEKYJIIpHAs Macca.
OCHOBHBIC METOJIbI CHHTE3a BBICOKOMOJICKYJISIPHBIX COCIMHEHUM — MOJMMEpU3alus U

MTOJIMKOHICH CALTUSL.
[Tonumepuble  matepuansl.  [lmactmaccel  (MMOAMATUIEH,  MOJUIIPONIUIIEH,
MTOJIMBUHUJIXJIOPHI, IIOJIMCTUPOI, MOJIMMETUIMETAKPUIIAT, MOJIMKApOOHATHI,

novdTWIeHTepedTanaT). Y TUIN3alus U nepepadboTka miacTuka.

DnacToMepbl: HaTypaldbHBIM Kay4dyK, CHHTETHYECKHE Kaydyykd (OyTagueHOBBIMH,
XJIOPOTIPEHOBBIN, U30MPEHOBBIIN) U CUIIMKOHBI. Pe3nHa.

BonokHa: HaTypanbHble (XJIOMOK, IIEpCTh, WIENK), HCKYCCTBEHHbIE (BHCKO3a,
alleTaTHOE BOJIOKHO), CHHTETUYECKUE (KAapOH U JIABCaH).

[Tonumepsl cHenuanbHOTO Ha3HaueHUs (TeQUIoH, KeBiap, 3JIEKTPONPOBOISIINE
NOJIUMEPHI, OMopaziiaraeMble MOJIUMEpPHI).

MexXnpeaMeTHbIe CBA3H.

Peanm3zanust MeXNpeIMETHBIX CBA3EH NMPU U3YYEHHH OpraHndeckoil xumuu B 10
KJIACCE OCYIIECTBIISIETCSl Yepe3 MCHOJb30BAHME KaK OOIIMX €CTEeCTBEHHO-HAYYHBIX
NOHATUH, TaK U TOHSITUH, MPUHATHIX B OTIEIBHBIX MPEIMETaX E€CTECTBEHHO-HAYyYHOTO
LUKJIA.

OOmue ecTecTBEHHO-HAyYHble MOHSTHUSA: SIBJICHHE, Hay4YHBIH (pakT, THUIOTE3a,
TEOpusl, 3aKOH, aHaJIN3, CUHTE3, KJIacCU(pHUKaIus, HaOI0IeHUE, U3MEPEHHE, SKCIIEPUMEHT,
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MOJENb, MOJICIIUPOBAHUE.

@usnka: MaTepus, aToOM, JIEKTPOH, MPOTOH, HEUTPOH, MOJIEKYJIA, SHEPTE€TUUECKUI
YpOBEHb, BEIIECTBO, TEIO, O00BEM, arperaTHOE€ COCTOSHUE BEIECTBA, (u3nyeckue
BEJIMYMHBI, €UHULIBI U3BMEPEHUS, CKOPOCTh, IHEPTHS, Macca.

buonorusa:  kierka, opraHm3M, 3KOCHCTeMa, Oumocdepa, MeTabOIU3M,
HACJICICTBEHHOCTh, AaBTOTPOMHBIH W TeTepoTpOdHBIA THUI TUTAaHUSA, OpPOKECHUE,
dboTOCHUHTE3, TBIXaHHUE, OCIIKH, YTICBOIbI, )KHPbI, HYKIICMHOBBIE KUCIOTHI, ()EPMEHTHI.

['eorpadusi: nmone3nbie KCKONaeMbI€, TOTUIMBO.

TexHOoJIOrus: MUILEBBbIE MPOAYKTHI, OCHOBBI PAlMOHAIBHOIO MUTAHUS, MOIOIIUE
CpPEACTBA, MATEPUAJIBI U3 HCKYCCTBEHHBIX U CHHTETUYECKHX BOJIOKOH.

TeMbl npakTHYeCKUX padoT:

OKCIepUMEHTAIbHBIE  METOJbI  WM3YyYEeHHS BEHIECTB M  UX NPEBpAIICHUN:
O3HAaKOMJIEHME ¢ 0oOpa3llaMu OpPraHUYEeCKUX BEIIECTB M MaTephajlaMd Ha UX OCHOBE,
ONBITHl [0 TPEBPAIICHUIO OPraHWYECKUX BEIIECTB IMPU HarpeBaHuu (IJIaBJICHHE,
0o0yriIMBaHUe ¥ TOPEHUE), KOHCTPYUPOBAHUE MOJIeTIEH MOJIEKYJT OPraHUYECKUX BEIIECTB.

DKCIEpUMEHTAIbHBIE METOAbl U3YUYEHHUs BEIIECTB U MX NPEBPALICHUN: U3Y4YEHUE
(bU3MYEeCKUX CBOWCTB  YIJIEBOJOPOJOB (PaCTBOPUMOCTH), KAaYECTBEHHBIX PEAKIIHM
YIIEBOAOPO/IOB PA3IMYHBIX KJIaccoB (0oOeciBeYHMBaHUE OPOMHOM WM HMOJHON BOJBI,
pacTBOpa NepMaHraHata Kajius, B3aUMOJCHCTBUE alleTUIEHAa C aMMHAYHBIM PacTBOPOM
okcuna cepedpa(l)), kauecTBeHHOE OOHapyXKeHUE yriiepoja U BOJOPOJa B OPraHUYECKUX
BEILECTBAX, MOJIYYCHHE ITUIIEHA U U3YYEHHE €r0 CBOMCTB, 03HAKOMIIEHHE C KOJUICKLIMSIMU
«HedTtp» u «Yromp», ¢ oOpasmamMu IiacTMacc, KaydyKoOB M PE3UHBI, MOJCIUPOBAHUE
MOJIEKYJ YTIE€BOAOPOJOB U TaJOT€HIPOU3BOJHBIX YIJIEBOAOPOIOB.

OKCIEpUMEHTAIbHBIE  METOJbl  WU3YyYEHHS BEHIECTB M HUX NPEBPALICHUN:
pacTBOPUMOCTh Pa3JIMYHBIX CHOUPTOB B BOJAE, B3aUMOJCICTBHUE ASTaHOJA C HATPHUEM,
OKUCJIEHUE STUJIOBOTO CHUPTa B albJETU] Ha PACKaJEHHONM MEIHOM IMPOBOJIOKE,
OKHCJIEHUE JTWJIOBOIO CIHpPTAa JUXPOMATOM Kalus (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMATEPUAJIOB), KAYECTBEHHBIE pEaKIMM Ha  albJIerujbl (C  THAPOKCUIOM
muammuHcepeOpa(l) u ruppoxcuaom meau(Il)), peakums rauuepuHa ¢ THAPOKCHIOM
meau(Il), xumudeckue cBOKWCTBA pacTBOpa YKCYCHOM KUCIIOTHI, B3aUMOJICHCTBHE pacTBOpa
roKo3bl ¢ Ttunpokcugom Menu(ll), B3auMopeiicTBHE Kpaxmalia C HOJOM, pelIeHUe
OKCIIEPUMEHTAILHBIX 3a/ad mo TeMaM «CrupTthl U ¢deHonb», «KapOOHOBBIE KHCIIOTHI.
CnoxHbIe 2PUPHD.

OKCIIepUMEHTAIbHBIE ~ METOJbI  M3YyYCHHMS BEHIECTB W UX IPEBpaICHUN:
pacTBopeHue OEIKOB B BOJIe, JeHATypalus OCJIKOB MPU HarpeBaHHUM, LIBETHBIC pEaKIUU
Ha O€NKM, pelIeHHE SKCIEPUMEHTANBHBIX 3a7a4 MO TeMam

«A30Tcoaepxalire opraHuyeckue coeuHeHus» u «Pacno3HaBaHue OpraHU4YecKUX
COCIMHEHUIY.

OKCIIEpUMEHTANIbHBIE  METOJbl  WM3YyYEeHHS BEHIECTB M UX NPEBPALICHUN:
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O3HAaKOMJIEHME C O00pa3liaMM MPUPOJHBIX M MCKYCCTBEHHBIX BOJIOKOH, IIJJaCTMacc,
Kay4yKOB, PELICHUE SKCIEPUMEHTAIBHBIX 3a/1ad 1o Teme «Pacro3HaBaHue miactMacc u
BOJIOKOH.

Pacuérnbie 3amaun.

Haxoxnenrne MoneKkysipHON (OpMyJIbI OPraHMYECKOTO COCTMHEHUS TI0 MacCOBBIM
JIOJISIM  DJIEMEHTOB, BXOJSIIMX B €ro COCTaB, HAXOXJIEHHUE MOJEKYISIPHOU (QOpMyJIbI
OpPraHUYECKOTO COeAUHEHUs Mo macce (00BEMY) MPOAYKTOB CrOpaHus, MO KOJUYECTBY
BeniecTBa (Mmacce, OOBEMY) MPOAYKTOB pEAaKUMU W/WIM HMCXOAHBIX  BELIECTB,
YCTaHOBJIEHUE CTPYKTYpHOH (OpMysbl OpPraHMYeCKOro BELIECTBA Ha OCHOBE €ro
XMMHUYECKUX CBOMCTB WJIHM CIOCOOOB IMOJIyYEHUS, OIpPENEICHHE JOJIU BBIXOJA MPOAYKTa
pEaKkIMM OT TEOPETUYECKN BO3ZMOMXKHOTO.

11 knacc

Teopernueckue 0CHOBbI XUMUM.

AtoM. CocTaB aTOMHBIX sliep. XuUMHYeCKUW »sneMeHT. M3orombl. CTpoeHue
AJIEKTPOHHBIX O00O0JIOYEK aTOMOB, KBAHTOBBIE 4YHCIA. OHEPreTUYECKHE YPOBHU U
OIypOBHU. ATOMHBIC opOuTany. Kinaccupukaius XuMUYECKUX 3JIeMEHToB (s-, p-, d-, f-
aJIeMeHTHI). PacripesenieHne SJIEKTPOHOB IO AaTOMHBIM  OpOUTAISIM. JIEKTPOHHBIE
KOH(QUTypallul aTOMOB 3JIEMEHTOB MEPBOTO—YETBEPTOTO TMEPUOJOB B OCHOBHOM H
BO30YXJIEHHOM COCTOSIHHH, 3JIEKTPOHHBIE KOH(UTypaluu VIOHOB.
DIIEKTPOOTPULIATENBHOCT.

[lepnonnueckuii 3akoH W llepuomnyeckas cucrema XUMHYECKUX 3yeMeHTOB JI.I.
MenpneneeBa. CBs3b Nepuoauyeckoro 3akoHa u lleproanueckoil CUCTEMbl XUMHUYECKUX
AJIEMEHTOB C COBPEMEHHOW TEOpUEH CTPOECHUS aTOMOB. 3aKOHOMEPHOCTHM W3MEHEHUS
CBOMCTB XUMHUYECKUX DJIEMEHTOB U 00pa3yeMbIX UMHU MPOCTHIX U CIOKHBIX BEIIECTB 10
rpynmnamM M NepHoJaM. 3HAadYeHWEe nepuoaudeckoro 3axkoHa [[.M. Menneneesa.

XuMH4YecKasi CBA3b. BuAbl XUMHYECKOM  CBSI3U: KOBAJICHTHAs, WOHHAas,
MeTainyeckas. MexaHu3mMbl  00pa3oBaHUs KOBAJEHTHOM CBSI3U: OOMEHHBIM U
JIOHOPHO-AKIENTOPHbIA. JHEprusi W nHa CBs3U. [lOJMIpHOCTH, HANPaBICHHOCTh W
HACBIIIAEMOCTh  KOBAJICHTHOM  cBA3UM. KpartHele cBa3u.  Bomxopoanas  CBs3b.
MeXMONEKYJISIPHBIE B3aUMOIEUCTBUSL.

BaneHTHOCTh U BaJleHTHBIE BO3MOKHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOU CTPYKTYPBI
MOJIEKYJI C UX TEOMETPUUYECKUM CTPOCHHEM (Ha MPUMEpPE COCTMHEHUM AJIEMEHTOB BTOPOTO
nepuoaa).

[IpencraBienne O KOMIUIEKCHBIX coeauHEHUsiXx. (COCTaB KOMILUIEKCHOTO HMOHA:
KOMILIEKCOOOpa3oBaTesb, JUTaHAbl. 3HaUEHHE KOMIUICKCHBIX coenuHeHui. [lonsarue o
KOOPJAMHAIMOHHON XUMUHU.

BemectBa MOJIEKYISIPHOTO ¥ HEMOJIEKYJISIPHOTO CTPOECHUS. THITBI KPUCTAJUINYECKUAX
PEETOK (CTPYKTYP) U CBOMCTBA BEMIECTB.
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[Tonatue o paucnepcHblx cuctemax. HcrtuHHble pacTBophl. IlpencraBinenue o
KOJUIOMIHBIX pacTBopax. CrocoObl BhIpaXKE€HUsI KOHLIEHTPAILlMU PACTBOPOB: MaccoBas JI0JIsI
BEILIECTBA B PACTBOpPE, MOJISIpHAs KOHLEHTpauus. HachlllleHHblE W HEHACBIIICHHBIE
pPacTBOPHI, paCTBOPUMOCTh. Kpucranioruaparsl.

Knaccudukanyus u HOMEHKIATypa HEOPTaHWYECKUX BEIIECTB. | pUBHAIBHBIC
Ha3BaHUS OTICJbHBIX NIPEACTABUTENICH HEOPTaHUYECKUX BEIIECTB.

Krnaccudukanys XuMUYeCKIX peakluii B HEOPTaHUYECKON U OPraHMYECKON XHUMHUHU.
3aKOH COXpPaHEHMsI MacChl BEIIECTB; 3aKOH COXPAHEHUS W NPEBPALICHUS SHEPIUM IpU
XUMHUYECKUX peakiusax. TemnoBbie 3¢ (exTsl Xumuueckux peakinuil. TepMmoxumudeckue
YpaBHEHUS.

CKOpOCTh XMMHUYECKON peaklnu, €€ 3aBUCUMOCTh OT Pa3IU4HBIX (DAKTOPOB.

I'omorenHsle u rereporenssle peakuuu. Katanms u kaTanu3aTopsl.

OGpatuMble W HeoOpaTUMbIE peakiuu. XUMHUYeckoe paBHoBecue. KoHcTaHTa
XUMHUYECKOTO paBHOBecHs. DakTopbl, BIUAIONIME HA TIOJOKEHUE XHUMHUYECKOTrO
paBHOBECHUA: TemIepaTypa, HaBJICHUE W KOHIIEHTpAlMM BEIIECTB, YYAcCTBYIOIIUX B
peakumu. [Ipunmun Jle [larense.

Onektponutuueckas aucconuanus. CuiibHble U cialdble AeKTpoauThl. CTeneHb
nuccormanuu.  Cpena  BOIHBIX — PAacTBOPOB:  KUCJIIOTHAsl, HEUTpalibHasA, IIEIOYHAS.
Bonoponusiii nokazarens (pH) pactBopa. ['maponu3s coneit. Peakiiuu MOHHOTO oOMeEHa.
OKHCIUTETHEHO-BOCCTAHOBUTENIbHBIC peakiuu. CTeneHb OKUCICHHUS.

Okucnautenb W BOcCTaHOBUTENb. IIporecchl OKHCICHUSI W BOCCTaHOBJICHUS.
Baxneiime oKUCIUTENN U BOCCTAHOBUTETU. MeTo 1 3JIEKTPOHHOTO OaniaHca. DIIeKTPOIn3
pacTBOPOB U PaCIJIaBOB BEIIECTB.

Heoprannueckasi Xumusi.

[Tomoxenne HemeramwnoB B Ilepuoanyeckon CHUCTEME XUMHYECKUX 3JIEMEHTOB
.. MengeneeBa M OCOOCHHOCTHM CTPOEHUS UX aTroMoB. Du3NUecKue CBOMCTBA
HEMETAJUIOB. AJUIOTpoNUsi HEMETa/uIoB (Ha mpuMmepe Kuciopoaa, cepol, dochopa u
yTaeposa).

Bonopoa. [onyuenue, puzndeckre 1 XUMUYECKUE CBOMCTBA: PEAKIIUU C METAIIAMHU
Y HEMETaJJIaMH, BOCCTAHOBUTEIbHbIE CBOMCTBA. [ mapubl. TOITMBHBIE 3JIEMEHTHI.

lanorensl. HaxoxxneHue B mpupojsie, CHOCOOBI TMONMydeHUs, (Qundeckue u
XAMUYECKHE CBOWCTBAa. ['amoreHoBomopoasl. BakHeumme KHUCIOPOACOAECPHKAIINE
coeuHEHUs] rajgoreHoB. JlabopaTopHble U TPOMBIIUICHHBIE CIOCOOBI TOJYYEHUS
rajioreHoB. [[pruMeHeHne rajJoreHoB U UX COSAUHEHUM.

Kucnopon, o30on. JlabopatopHble U MPOMBIIUICHHBIE CHOCOOBI  IOJTYYCHHS
kuciopoaa. Ou3nueckue U XMMUYECKHE CBOMCTBA M MPUMEHEHHE KHUCJIOpOoAa W O30HA.
Okcuabl U IEPOKCHUIBI.

Cepa. Haxoxnenue B mpupojie, CriocoObl MOJIy4YeHUs, (U3MUECKIE U XUMHUUYECKHE
cBorictBa. CepoBonopon, cymbduasl. Oxcun cepoi(IV), okcua cepwi(VI). Ceprucras u
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cepHasi KUCIOTHI U UX coiu. OcCOOEHHOCTU CBOMCTB CEpHOU KHUCIOTHI. [IprmMeHeHue cepsl
U €€ COeIMHEHU.

A3zotr. Haxoxzenue B npupoje, crnocoObl MoydeHus, GU3n4ecKue 1 XUMHUUYECKHE
cBoicTBa. AMMUaKk, HUTpUAbL. OKCUIBI a30Ta. A30TUCTast U a30THAsA KUCIOTHI U UX COJIH.
Oco0OeHHOCTH CBOMCTB a30THOM KUCHOTHL. [IprMeHeHHe a30Ta M €ro COCAMHEHHIA.
A30THBIE yIOOpEHHUS.

®ochop. Haxoxnmenme B mnpupome, CrmocoObl TMONMydeHUs, (UINIECKUE U
xummudeckue cBorctBa. ochuan u dhochun. Oxcuanl dhocdopa, GochopHas kucimora u
e¢ conmu. [Ipumenenue gocdopa u ero coequnenuit. @ochopHeie y100peHUSI.

VYriepoa, HaxoxJeHue B mpupone. AuiorponHble Moaudukanuu. dusnyeckue u
XUMUYECKME CBOMCTBAa TMPOCTBHIX BELIECTB, 00pa3oBaHHBIX yriaepogoMm. Oxcup
yraepoaa(ll), oxcun yraepona(lV), yronbHas kuciaora U €€ coiv. AKTHUBUPOBAHHBIN
yroib, ajacopOums. DymnepeHsl, rpadeH, yriepoaHble HaHOTPYOku. IIpumenenue
IPOCTBIX BEIIECTB, 00Pa30BaHHBIX YIJIEPOAOM, U €r0 COETUHEHHM.

Kpemunii. Haxoxzaenue B npupojae, CHocoObl TMoJdydeHus, (U3HUECKUE U
xumudeckue cBoictBa. Oxcua kpemHus(IV), kpemMHHeBass KHUCIOTa, CHJIMKATHI.
[IpuMeHeHue KpeMHUS U ero coeqnHeHnil. CTEeKI0, ero NoJly4eHue, BUIbl CTEKIIA.

[Tonoxxenne wetawioB B Ilepronnueckoil cHUCTEME XHUMHYECKHUX SJIEMEHTOB.
OcoOEHHOCTH CTPOECHUS AJEKTPOHHBIX 000J0UEK aTOMOB MeTaiioB. OO01ue guznueckue
cBolcTBa MeTayuioB. [IpuMeHeHre MeTamioB B ObITY U TexHUKe. CITaBbl METAILJIOB.

DJIEKTPOXUMHUYECKUN Psii HaNpspKeHW MetaiioB. OOmue crnocoObl MOJy4eHUs
METAJJIOB: THUAPOMETALUIYPTHs, NUPOMETAILTYprus, sjnekrpomeramtyprus. I[lonarue o
KOppo3uu MeTaioB. Crioco0bl 3a1UThl OT KOPPO3HUHU.

OO6mrast  xapaktepuctuka MetawioB [A-rpymmber  [lepuogudeckoit  cucTembl
XUMUYECKUX JJIeMEeHTOB. Harpuii u kamuii: momydeHue, (U3HUYECKHE U XUMHYECKHUE
CBOMCTBA, MPUMEHEHHUE MPOCTHIX BEIIECTB U UX COCTUHECHUM.

O6mass  xapakrepuctuka wmetawoB [[A-rpynnsl  Ilepuoanueckoil  cucTeMbI
XUMHUYECKUX DJIEMEHTOB. MarHuii u KajblUid: Moiy4yeHue, (PU3NYECKHUEe U XUMHUYECKHE
CBOMCTBA, IPUMEHEHHUE MPOCTHIX BEIIECTB U UX coequHEHUM. JKECTKOCTh BOABI U CIIOCOOBI
€€ yCTpaHeHus.

AMIOMUHMI: TIONy4YeHUe, (u3ndeckue M XUMUYECKHUE CBOICTBA, MPUMEHEHUE
MPOCTOTO BEIIECTBA U €Tr0 COeMuHEHUU. AMQOTEpHBIE CBONCTBA OKCHUIA W THAPOKCHIA
ATFOMUHUS, TUAPOKCOKOMIIJICKCHI aJTFOMUHUSI.

OO611as xapakTepucTuKa MeTaJiIoB nodouHbix noArpynn (b-rpynmn) [lepuoanueckoii
CHUCTEMbI XUMHUUECKHUX IJIEMEHTOB.

OU3MYECKUEe U XUMHYECKHE CBOWMCTBA XpoMa M €ro coeauHeHui. OKCUIbl M
rugpokcuasl  xpoma(ll), xpoma(Ill) u xpoma(VI). XpomaTbl Hu JIUXpOMAaThl, HUX
OKHCIIUTEIbHBIE CBOKCTBA. [loilyueHne u mpuMeHeHne Xpoma.

du3nyecKkne U XMMUYECKHE CBOMCTBA MApraHiia U €ro CoeAuHeHu. BaxuHenme
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coequnenus mapranna(ll), mapranna(IV), mapranna(VI) u mapranua(VII). Ilepmanranar
KaJIMSl, €T0 OKUCIIUTENIbHBIE CBOVCTBA.

du3nueckue W XUMHYECKHE CBOMCTBA Xejle3a W €ero coeauHeHuil. OKCuupl,
ruapokcuansl U conu keneza(ll) u xenesa(Ill). Tlonyyenue u mpuMeHEHHUE Kee3a U €ro
CILIaBOB.

Ou3nUecKne M XUMHYECKHE CBOMCTBA Meau M €€ coeauHeHuil. llomydyeHue u
MIPUMEHECHHUE MEJIA U €€ COCTUHECHUMU.

[uuk: monydyeHue, Gu3nuecKrue U XUMHUYECKUE CBOMCTBA. AM(OTEpHbIE CBOWMCTBA
OKCHJIa Y THUJIPOKCHJIA IIMHKA, TUAPOKCOKOMIUIEKCHl LWHKA. [IpMeHeHHe LMHKAa U €ro
COEIMHEHUMN.

XUMHUSA U KU3Hb.

Pons xumuu B oOeclieyeHUM YCTOWYMBOIO pa3BUTHs uenoBedecTBa. [loHsTHE O
HAy4YHBIX METOJAaX IIO3HAHHUS W METOJOJIOTUM HAay4yHOro wuccienoBanus. Hayunbie
NPUHIUINBl  OPraHU3allMk  XUMHYECKOTO MPOU3BOACTBA. [IpOMBINUICHHBIE CIIOCOOBI
MOJIYYCHUS] BAKHEUIIIMX BEIIECTB (Ha MpUMepe MPOU3BOJICTBA aMMHAKa, CEPHOM KUCIIOTHI,
MeTaHosa). [IpoMbllieHHbIe CIOCOOBI MOJTYYEHUsT METaUIOB U CIJIaBOB. XUMHUYECKOE
3arpsi3HEHUE OKPY’KAIOIIeW cpenbl W ero mocieAcTBus. Poinp xumuu B oOecriedeHUU
HHEPreTUYECcKoil 0€30MacHOCTH.

XuMus U 3I0pOBbe uenoBeka. JlekapcTBeHHble cpeactsa. [IpaBuna ucnonp3oBaHus
JIEKapCTBEHHBIX MpenapaToB. Poyib XUMUU B pa3BUTUU MEIUIIMHBI.

XUMUSL TUIM: OCHOBHBIE KOMIIOHEHTHI, MHIIEBbIE J100aBKU. Poyib XuMuum B
o0ecreyeHny MUIIEeBON OE30MaCHOCTH.

Kocmernueckne wu mapdromepHsie cpeactBa. beitoBas xumwus. [IpaBuia
0€30macHOro UCTIOIL30BaHUS MPENapaToB OBITOBOM XUMHUHU B MIOBCETHEBHON KU3HU.

XUMHSI B CTPOUTENBCTBE: BAXKHEHIITNE CTPOUTEIbHBIC MAaTEPHAIIbI (LIEMEHT, OETOH).

XuMusi B CEIbCKOM XO03siiicTBe. OpraHuyeckue M MHUHEpaJbHbIE YI00peHHUs.
CoBpeMEHHBIE KOHCTPYKIMOHHBIE MaTE€pUAIIbl, KPACKH, CTEKJIO, KepaMuka. Marepuanisbl
IS DJIEKTpOHUKU. HanotexHonorum.

PacuérHble 3a1a4m.

Pacuérel: Macchl BemiecTBa WM 00BEMA Tra30B MO HW3BECTHOMY KOJIHYECTBY
BEI[ECTBA, Macce WM O0BEMY OJHOTO M3 Y4YaCTBYIOIIUX B PEAKIUMU BEIIECTB, MaCChl
(00BEMa, KoNMMUYECTBAa BEIIECTBA) MPOIYKTOB PEAKIIMH, €CIM OJHO M3 BEIIECTB HMEET
npuMecH, macchl (00bEMa, KOJIMYECTBA BEIECTBA) MPOJYKTA PEaKUUU, €CJIH OJHO W3
BEUIECTB JAHO B BHUJE pPAcTBOpPAa C ONPEIACIEHHOW MaCcCOBOM JOJIEW PACTBOPEHHOIO
BEILIECTBA, MACCOBOM JOJM M MOJSIPHOM KOHLEHTPAllMM BEIIECTBA B PACTBOPE, IOJIH
BBIXOJIa TPOAYKTA PEAKIIMU OT TEOPETUUECKH BO3MOKHOTO.

MexnpeaMeTHbIe CBA3H.

Peanuzanus MeXnpeIMETHBIX CBSI3€M MpU HU3yYEeHUH OOIIed W HEOPraHUYeCKOU
xumMun B 11 Kjacce OCyIiecTBIAETCS 4Yepe3 HMCIOJb30BaHHE KaK OOIIUX €CTeCTBEHHO-
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HAay4YHBIX MOHSITUM, TaK W TMOHSITHUWA, TPUHATHIX B OTACIBHBIX MPEAMETAX €CTECTBEHHO-
HAay4YHOTO ITMKJIA.

OO0mue ecTecTBEHHO-HAyYHbIC IIOHATHS: SBJIGHHWE, Hay4dHBIM (hakT, THUIIOTE3a,
TEOpHsl, 3aKOH, aHajau3, CHUHTE3, KilacCu(UKalus, MNEPUOJUYHOCTh, HAOIIO/ICHHUE,
U3MEPEHUE, HIKCIIEPUMEHT, MOJIEJb, MOJICTMPOBAHUE.

®dusuka: MaTepusi, MUKPOMHUP, MAaKpOMHUP, aTOM, JIEKTPOH, TPOTOH, HEUTPOH, UOH,
W30TOIbI, PaJUOAKTUBHOCTh, MOJIEKYJa, YHEPreTHUYECKUU YPOBEHb, BEIIECTBO, TEJO,
00bEM, arperaTHoe COCTOSIHUE BEIIECTBa, WJACAIbHBIM Ta3, (U3WYECKUE BEIWYHHBI,
€IMHUIIBI U3MEPEHUSI, CKOPOCTb, SHEPTHS, Macca.

buonorus: kieTka, opraHus3M, JKOocHCTeMma, Ouocdepa, MeTaboIM3M, MaKpo- M
MHUKPO3JIEMEHTBI, OCTIKH, )KUPBI, YTIIEBOIbI, HYKJIEUHOBBIC KUCIOTHI, PEPMEHTHI, TOPMOHHBI,
KPYTOBOPOT BEILIECTB ¥ TOTOK SHEPTUH B IKOCUCTEMAX.

['eorpadus: muHepanbl, TOpPHbIE MOPOABI, IOJIE3HBIE MCKOIMAEeMble, TOIUIUBO,
pecypchl.

TexHomorusi: XHUMHUYECKas MPOMBIIUICHHOCTb, METALIYPrUus, CTPOUTEIbHbIC
MaTepuajbl, CEIbCKOXO3MCTBEHHOE IPOM3BOACTBO, IMHINEBAsI  MPOMBIIUICHHOCTD,
dbapMalieBTHYECKass MPOMBIIIIICHHOCTh, TMPOU3BOJACTBO KOCMETHYECKHUX MpernapaTos,
MIPOU3BOJCTBO  KOHCTPYKIIMOHHBIX  MaTE€pHaJiOB, JJEKTPOHHAS MPOMBIIUICHHOCTD,
HAHOTCXHOJIOTHH.

Tembl NpaKTHYECKUX PA0OT:

OKCHepUMEHTAIbHBIE ~ METOAbl ~ M3yYEHUS BEHIECTB W  UX TPEBPAICHUN:
pazoKeHWe  MEepoKCcHJa  BOAOpPOJAa B MPUCYTCTBUM  KaTajau3aTtopa, MOJENH
KPUCTAJUIMYECKUX PEIIETOK, MPOBEICHNE PEeaKIIMii HOHHOTO OOMEHa, ONPECIICHUE CPEIbl
pPacTBOPOB C TOMOINILI0O HMHJIUKATOPOB, W3YYEHUE BIMUSHUS PA3IMYHBIX (PAKTOpOB Ha
CKOPOCTh XUMHUYECKON PEAKIINU U TIOJIOKCHUE XUMUUIECKOTO PAaBHOBECHSI.

DKCIepUMEHTAIBHBIC METOJbI M3YUYCHHsI BEUISCTB M WX TMPEBpAIICHUN: M3yUCHUE
00pa3IoB HEMETAIIIIOB, TOpPEHHE cephl, hocdopa, xene3a, MarHus B KUCJIOPOJE, U3yUEHUE
KOJUICKITUU «MeTauTbl M CIUTaBbI», B3aUMOJICUCTBHUE IICTOYHBIX U IICIIOYHO3EMETbHBIX
METaJUIOB C BOJOW (BO3MOXKHO HCIIOJIB30BAaHUE BHUICOMATEPUAIOB), B3aUMOJICHCTBUE
IIMHKa W JKeJe3a C pacTBOpaMH KHCIOT W IIeJIouel, KadeCTBEHHbIE peakiuu Ha
HEOPTaHWYECKWE aHWOHBI, KAaTHOH BOJOpPOJa M KATHOHBI METAJUIOB, B3aWMOJCHCTBUE
THJIPOKCHUIOB AJTIOMUHHS M IIMHKAa C PacTBOpaMHM KHCJIOT M IIEJIOYCH, peIIeHue
OKCIIEPUMEHTAIBHBIX 3aJad 1Mo TeMaM «[ aoreHb»,

«Cepa u e€ coenquHeHus», «A30T U hochop U UX COeTUHEHUS», «MeTalIbl TJIaBHBIX
MOATPYII», «MeTautbl TOOOYHBIX TOATPYIIID)
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Ilinanupyemble pe3yJibTaThbl 0CBOCHUS Y4e€0OHOI0 MpeaMeTa
Jluunocmuvble pesynomamaoi

B cooTBEeTCTBHM C CUCTEMHO-IESITETIBHOCTHBIM MOJX0JA0M B CTPYKTYpPE JTUUYHOCTHBIX
pPE3yNBTaTOB OCBOCHHUS MpeaMeTa «XUMHUsS» Ha ypOBHE CpPEIHEro oOIero ooOpa3oBaHUs
BBIZICJICHBI  CIIEAYIONIME COCTABJIIIONINE: OCO3HAHWE OOYYArOIIUMUCS POCCHICKOMN
FPAXJAHCKOM HJICHTUYHOCTH; TOTOBHOCTh K CAaMOpPAa3BUTHIO, CAMOCTOATEIBHOCTA U
CaMOOIMPEACIICHUIO;, HAJIMYMEe MOTHBAllUM K OOYYEHHIO; TOTOBHOCTh M CIOCOOHOCTH
00yJaroImMXcsi PyKOBOJICTBOBATHCS MPUHATHIMU B OOINECTBE IpaBWJIaMH M HOPMaMH
MOBEJICHUS; HaJIMYUEe MPABOCO3HAHUSA, SKOJOTMYECKON KYJIbTYpPhl; CIOCOOHOCTh CTaBUTH
1IEJIX U CTPOUTH KU3HCHHBIE TIJIAHBI.

JIndyHOCTHBIE  pe3yJbTaThl  OCBOCHMS  IpeaMera  «XUMHUS»  OTPa)KaroT
c(hOpMUPOBAHHOCTh  OMBITA  IMO3HABATEIILHOW W  NPAKTUYECKON  JIESITEIbHOCTH
00yyaromuXxcs B MPoIEcce peann3aiuu o0pa3oBaTeIbHON AESTEILHOCTH.

JIndyHOCTHBIE  pe3ysNbTaThl  OCBOCHHS  mpeaMera  «XUMHS»  OTPaXKaroT
chOPMHUPOBAHHOCTh  OMBITA  TO3HABATCIPHOM W MPAKTHYECKOH  JEATCIIBHOCTH
00yJaroImmXxcs B MPOIECCe peaTn3aii 00pa3oBaTeIbHON ACATEILHOCTH, B TOM YHUCJIE B
YaCcTH:

1) rpaXaaHCKOr0 BOCIHHMTAHUS:

— OCO3HaHUS O00YYalOUIUMHUCS CBOMX KOHCTUTYLIMOHHBIX MpaB M O0O0S3aHHOCTEH,
YBAXKEHUS K 3aKOHY W IPABOIOPSJIKY;

— MPEACTABIICHUS O COLMAJIbHBIX HOPMAX U IPAaBUJIAX MEKIMYHOCTHBIX OTHOIICHUHN
B KOJIJICKTUBE;

— TOTOBHOCTH K COBMECTHOW TBOPYECKOW ACSATEILHOCTH MPU CO3JAHUU YUEOHBIX
MPOEKTOB, PEIICHUU YYEOHBIX M TO3HABATEIbHBIX 3a7a4, BBIMTOJTHEHUH XUMHUYECKHUX
3KCIIEPUMEHTOB,;

— CHOCOOHOCTH TIOHMMaTh W TIPUHAMATh MOTHBBI, HAMEpPEHHUS, JOTUKY H
apTyYMEHTBI JPYTUX IIPU aHAIU3€ PA3IMYHBIX BUJIOB YYCOHOM JIEITCIHPHOCTH;

2) TMaTPUOTHYECKOTO BOCITUTAHUS:

— LIEHHOCTHOTO OTHOIICHUA K MCTOPUYECKOMY M  HAYyYHOMY  HACIIECIHIO
OTCUYECTBECHHON XHMMUH,;

— YBaXEHHS K TIPOIECCY TBOpPYECTBA B OOJACTH TEOPUU W IMPAKTUICCKOTO
MPUJIOKEHHUST XUMHUH, OCO3HAHUSI TOTO, YTO JIAHHBIE HAYKH €CTh PE3YJIbTAT JJIUTEIIbHBIX
HaOJII0/ICHUM, KPOTIOTJIUBBIX SKCIIEPUMEHTAIBHBIX MOUCKOB, MOCTOSHHOTO TPY/Ja YUYEHBIX
Y MPAKTUKOB;

— MHTEpECa W TO03HABATEIbHBIX MOTHBOB B IMOJYYEHHH M TOCJIEAYIOIIEM aHAJIN3€
HH(pOpMaIMK O MEPEIOBHIX JOCTIKCHUSIX COBPEMEHHON OTCUYCCTBEHHOM XUMHH;

3) IyXOBHO-HPABCTBEHHOT'O BOCITHTAHHMS:

— HPABCTBEHHOI'O CO3HAHUSA, STUYECKOTO MOBEACHUS;

— CIIOCOOHOCTH OIICHMUBATb CHUTYyalluW, CBA3AHHBLIC C XMMHWYCCKHMU SABJICHHUAMU, U
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IIPUHUMATh OCO3HAHHBIE PELIEHUS, OPUEHTUPYSICh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U
LIEHHOCTH;

— TOTOBHOCTH OLICHMBAaTh CBOE TIOBEACHUE W TOCTYNKH CBOMX TOBAPHUILEH C
MO3UIIMI HPABCTBEHHBIX W TMPABOBBIX HOPM M C YYETOM OCO3HAHUS MOCIEACTBUIMA
MOCTYIIKOB;

4) (bopMUPOBAHUS KYJIBTYPHI 37I0POBbS:

— MOHMMAHMS  IEHHOCTeH  310poBoro U Oe3omacHoro oOpa3za  JKW3HH,
HEOOXOJAMMOCTA OTBETCTBEHHOTO OTHOIIEHUS K COOCTBEHHOMY (DU3UYECKOMY U
MICUXUYECKOMY 370POBBIO;

— coOmrofeHust mpaBwia Oe30macHOr0 OOpalieHusi ¢ BEIeCTBaMH B OBITY,
MOBCEIHEBHOM KU3HH, B TPYAOBOM AEATEIBbHOCTH;

— TMOHHUMAHMS [IEHHOCTH MPaBUJI UHJIMBUIYAIBHOTO U KOJUIEKTUBHOTO O€301acHOTO
MOBEJICHUS B CUTYAIUSIX, YTPOKAIOIIMX 3[I0POBBIO U KU3HHU JIIOCH;

— OCO3HAHUSI TOCJIECACTBUNA U HENPUATHUS BPEAHBIX MPUBBIYEK (yHOTPEOJICHUS
QJIKOT0JIsI, HAPKOTUKOB, KYpEHUS);

5) TpymoBOro BOCIHUTAHHUS:

— KOMMYHHKAaTHBHOMN KOMIIETEHTHOCTH B y4eOHO-HUCCIIeI0BATEIBCKOM
NEATEeIIbHOCTH, OOIIECTBEHHO MOJIE3HOM, TBOPUYECKON U IPYTUX BUJIAX JEATECIbHOCTH,

— YCTAaHOBKHM Ha aKTHMBHOE YYaCTHUE€ B PEIICHUM MPAKTUUYECKUX 3a/]a4 COIUATBLHOMI
HaIpaBJIECHHOCTH (B paMKax CBOEro KJiacca, IIKOJIbI);

— MHTEepeca K MPAKTUYECKOMY H3Y4YEHHUIO0 Npodeccuil pa3iuyHOro poja, B TOM
YHUCJIe HA OCHOBE MMPUMEHEHUS MTPEAMETHBIX 3HAHUUN TI0 XUMHUH;

— YBaXEHUS K TPYNY, JIIOJSAM TpyJAa U pe3ysibTaTaM TPYI0BOU JIeSITEIbHOCTH;

— TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MHAMBUIYATIbHON TPACKTOPUU 00Opa3oBaHus,
Oynymeir mpodeccun W peanu3allid COOCTBEHHBIX IKU3HEHHBIX IUJIAHOB C YYETOM
JMYHOCTHBIX UHTEPECOB, CIIOCOOHOCTEN K XUMUHU, MHTEPECOB U MOTPEOHOCTEHN 00IIECTBa;

6) 9KOJIOrMYECKOr0 BOCIIUTAHU:

— JKOJIOTUYECKHU I11€JIECOOOpPA3HOrO0 OTHOILICHHS K TMPUPOAEC KAK MCTOUYHUKY
CYIIIECTBOBAHUS KU3HU Ha 3EMIIE;

— MOHMMAHMS TJ00AJTBHOTO XapakTepa JSKOJOTUYECKUX MpoOJieM, BIUSHUSA
SKOHOMMYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOJTHON U COLUATIBHOU CPE/IbI;

— OCO3HaHUSI HEOOXOIUMOCTH MCMOJb30BAHUS JOCTHIKECHUNW XUMHH JJISI PEIICHUS
BOIIPOCOB PAIMOHAIBHOTO MPUPOAOTIOIB30BAHUS;

— AKTHMBHOT'O HENPUATUS ACUCTBUM, NPUHOCAIINX BPE OKPYKAKOIIEH MPUPOTHOU
cpene, YMEHHS TMPOTHO3UPOBATH HEOJArOMPUSTHBIC DKOJOTHYECKUE TOCIEACTBUS
MPEANPUHUMAEMBIX IEMCTBUM U NIPENOTBPAILATh UX;

— HaJWYMsl Pa3BUTOrO HKOJOTUUECKOTO MBINLIICHUS, SKOJOTHMUYECKON KYJBTYPHI,
OMBITA JIEITENBHOCTH 3KOJIOTUYECKON HANPAaBIECHHOCTH, YMEHUS PYKOBOJCTBOBAThCA UMH
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B MI03HABATEJIbHON, KOMMYHHKATUBHOM M COLMATIBLHON MPAKTUKE, CIIOCOOHOCTH U YMEHHS
aKTUBHO MPOTHUBOCTOSITH UACOJIOTUU XeMOPOOUH;

7) UEHHOCTH HAyYHOT'O TTO3HAHUS:

— MHPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U
0OIIECTBEHHOM MPAKTUKH;

— MOHUMAaHMS CHEHU(PUKN XUMHUH KaK HaAyKH, OCO3HaHMs €€ posiu B (OPMUPOBAHUU
pallMOHANIBHOTO HAYYHOTO MBIIUICHUS, CO3/IaHUU IIEJIOCTHOTO TpeICTaBiIeHUs 00
OKpY’KalollleM MHpE Kak O €IUHCTBE MPUPOJbI M YEIOBEKa, B MO3HAHUU MPHUPOIHBIX
3aKOHOMEPHOCTEN U peLICHUH MPOOIeM COXpaHEHHS MPUPOIHOTO PABHOBECHS;

— yOEeXIEHHOCTH B 0COO0M 3HAUMMOCTH XUMUU VISl COBPEMEHHOM ITUBUIIM3AINN: B
e€¢ TyMaHUCTHMYECKOW HANpaBICHHOCTH M BaXXHOM pOJIM B CO3/aHUM HOBOM Oa3bl
MaTepUaIbHOW KyJIbTYpbl, B PEIICHUU TIJ00aJbHBIX MPOOJIEM YCTOWYMBOIO pa3BUTHUS
4eJI0BEUYECTBA — ChIPHEBOM, SHEPreTUUECKOM, MUIIEBOM U HKOJIOTUYECKON O€301MacHOCTH, B
pa3BUTUM MEIUIMHBI, OOECHEYEHWU YCIOBUM YCIEUIHOTO TpyAa U 3KOJOTHYECKU
KOM(pOPTHOM KU3HU KaXKIOTO YieHa OOIIeCTBa;

— €CTeCTBEHHO-HAayYHOW IpaMOTHOCTH: MMOHUMAHUS CYITHOCTH METOJIOB TO3HAHMS,
UCIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX, CIOCOOHOCTH MCIOIb30BaTh MOTyYaeMble 3HaHUS
JUI aHaJn3a U OOBSCHEHUS SIBICHUN OKPYKAIOLIEro MHpa U MPOUCXOASIIMX B HEM
U3MEHEHUHN, YMEHMsI JeslaTh 0OOCHOBAHHbBIE 3aKIIOUYEHHS Ha OCHOBE HAy4HbBIX (PaKTOB U
UMEIOLINXCS JaHHBIX C LEJIbIO MOTYYEHHsI JOCTOBEPHBIX BHIBO/IOB;

— CIIOCOOHOCTH CaMOCTOSITENIbHO HMCIIOIb30BaTh XUMUYECKHUE 3HAHUS ISl PEIICHHUS
po6JieM B PeabHBIX JKU3HEHHBIX CUTYaIIUAX;

— HMHTEpeca K MO3HaHUIO, UCCIIEI0BATENbCKOM 1eATEeIbHOCTH;

— TOTOBHOCTM W CIOCOOHOCTM K  HENPEPHIBHOMY  OOpa3oBaHUIO U
camM000pa3oBaHuI0, K aKTUBHOMY IMOJIYY€HUIO HOBBIX 3HAHUI IO XUMHUHU B COOTBETCTBHH C
KU3HEHHBIMH MTOTPEOHOCTSIMU;

— HHTEpeca K OCOOCHHOCTAM TpyJla B pasiuyHbIX cdepax mnpodeccuoHaIbHOM
NeSITEIIbHOCTH.

Memanpeomemuuie pe3ynvmamol

MeranpeaMeTHBIC PE3yJbTaThl OCBOCHHUS TMPOTPaMMbl 0 XHMHH Ha YpOBHE
cpeaHero o0IIero 00pa3oBaHus BKIFOYAIOT:

— 3HAYUMBIC TUTST dbopmMupoBaHUS MHUPOBO33pPEHUS oOy4Jaromxcs
MEXIUCITUTUTMHAPHBIE  (MEXIIPEAMETHBIC) OOIICHAYYHBIE TOHATUS, OTPAXKAIOIIUE
IIEJIOCTHOCTh HAYYHOW KapTHHBI MUPA U CIICIU(PUKY METOAO0B TIO3HAHUS, HCIIOJIb3YEMbIX B
CCTECTBEHHBIX HaykaX (MaTepus, BEIIECTBO, DHEPTHUs, SBJIICHHE, MPOIECC, CHUCTEMA,
Hay4YHBIH (DAaKT, MPUHINI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHsS, HCCIEIOBaHUE,
HaOIIOICHUE, U3MEPEHHE, SKCTICPUMEHT U JPYTHE);

— YHHUBCPCAJIBLHBIC y‘-IC6HBIC I[CﬁCTBHSI (HOSHaBaTCHBHBIe, KOMMYHHKAaTUBHBIC,
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peryisaTuBHbBIC), oOecrieunBarome GopMupoBaHue (DYHKIMOHATBHOW TPAMOTHOCTH U
COITMAJIbHOM KOMIIETEHIIUU 00yYarOIIUXCS;

— CIOCOOHOCTh OO0YYaIOIIMXCS MCMOJb30BaTh OCBOSHHBIC MEXKIUCIUILIMHAPHEIE,
MHUPOBO33pEHUYECKHEC 3HAHUS U YHUBEpCAJIbHBIC yueOHBIC ACHCTBUS B IMO3HABATEIHHOU U
COLMAJIbHOM ITPAKTHKE.

MeranpenMeTHbIE pe3yJIbTaThl OTPAKAIOT OBJIAJICHUE YHUBEPCAIbHBIMU yU€OHBIMU
MM03HABAaTEIbHBIMU, KOMMYHUKATUBHBIMU U PETYISTUBHBIMU JACHCTBUAMMU.

[To3HaBaTeNbHBIC YHUBEPCAIbHBIC YUEOHBIC ACHCTBUS

1) 06a30BbIC JOTHYECKHE ICHCTBHS:

— CaMOCTOSATEIHHO (OPMYIHPOBATH M aKTYATHU3UPOBAThH MPOOJIEMY, pacCMaTPUBATh
€€ BCECTOPOHHE;

— ONpPENENATh LEJNH JEITEIbHOCTH, 3aJaBas MapaMeTpbl W KPUTEPUH UX
JIOCTUXKEHUS, COOTHOCUTD PE3YJIbTaThl AEATECILHOCTH C MOCTABJICHHBIMU LICJISIMU;

— HCMOJIb30BaTh MPU OCBOCHUM 3HAHUM MPUEMBI JIOTUYECKOTO MBIIIJICHHUS:
BBIJICTISITh  XapaKTEepHbIE MpPU3HAKKM TIOHSATUA W YCTaHABIMBATh MX B3aWMOCBS3b,
UCIIOJIB30BaTh COOTBETCTBYIOIIME TOHSTUS ISl OOBSCHEHHS OTIEIbHBIX (PAKTOB H
SIBIICHUI;

— BBIOMpaTh OCHOBAHUS M KPUTEPUM JJIs KIacCHU(DHUKAIMKM BEIIECTB U XUMHUUYECKHUX
peaKuui;

— yCTaHaBIMBaTh  MPUUYUHHO-CICJICTBEHHBIE  CBSI3M  MEXKIY  H3y4YaeMbIMHU
SIBJICHHUSIMU,

— CTPOHUTb JIOTMYECKHUE pacCyXAeHUs (MHAYKTUBHBIC, N1€AYKTUBHBIC, IO aHAJIOTHUH),
BBISIBJIATH 3aKOHOMEPHOCTM M NPOTHUBOPEUYHST B  PacCMaTPUBACMBIX  SIBIICHUSX,
dbopMyIHpOBaThH BHIBOJIBI U 3aKJIFOUEHUS,

— TPUMEHSATh B TMPOLIECCE MO3HAHUSI HCIOJIb3yeMble B XHUMHUU CHUMBOJIUYECKUE
(3HAaKOBBIC) MOJICTH, MPEeoOPa30BBIBATh MOJICIbHBIC MPEACTABICHUS — XMMHUYSCKUI 3HAK
(cuMBOJI) BJ€MEHTa, XUMHUUYecKas (opMyJsa, ypaBHCHHE XHMHYECKONW pPEaKIHH — TIPH
peleHnH Y4YeOHBIX IMO3HABATCIBHBIX M IMPAKTUYCCKUX 3a7ad, MPUMEHATh Ha3BaHHBIC
MOJICJIbHBIE TMPEACTABICHUSA [IJI1 BBISABICHUS XapaKTEPHBIX MPU3HAKOB H3Y4aeMbIX
BEIIIECTB U XUMUYECKUX PEaAKIUH.

2) 0a30BbI€ HCCIEAOBATEIILCKUE ICHCTBYS:

— BJIAJIETh OCHOBAMM METOJOB HAY4YHOrO IIO3HAHUSI BEIIECTB M XHUMHUYECKUX
pEeaKuunii;

— (GopMynHpOBaTh IENHU U 33/a4d MCCIICIOBAHUS, UCIIOIH30BaTh MOCTABJICHHbBIE U
CaMOCTOSITEJIbHO CPOPMYJTUPOBAHHBIC BOMPOCHI B KAaYECTBE MHCTPYMEHTA IO3HAHUS U
OCHOBBI 111 (POPMHUPOBAHUS THUIOTE3bl MO TMPOBEPKE NPABUILHOCTH BBICKA3bIBAEMbBIX
CYXKCHUM;

— BJIaACThb HaBbIKaMH CaMOCTOATCIIBHOT'O IUIAaHUPOBAaHUA u IIPOBCACHHUA
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YUYEHMUYECKUX JKCIIEPUMEHTOB, COBEPIIEHCTBOBATH YyMEHUS HAOIIOJaTh 3a XOJIOM
poliecca, CaMOCTOATEIBLHO MTPOTHO3UPOBAThH €0 PE3yNbTat, (OPMYIUPOBATH 0000IICHUS
U BBIBOJbl OTHOCHUTEIIBHO JOCTOBEPHOCTH PE3YJIbTATOB MCCIIEIOBAHUSA, COCTaBISAThH
000CHOBaHHBIN OTYET O TIPOJICTAaHHOM paboTe;

— NpuoOpeTaTb  ONBIT  YYEHHYECKOW  HMCCJIENOBATENbCKOM W IPOEKTHOU
JESITEIbHOCTH, TPOSBISATH CHOCOOHOCTh M TOTOBHOCTh K CAMOCTOSITETBHOMY TOUCKY
METO/IOB PEIICHUS MPAKTUUYECKUX 3a7a4, IPUMEHEHUIO PAa3TUYHBIX METOJIOB TO3HAHUS.

3) pabora ¢ uHpOpMaLKCH:

— OPHUEHTHUPOBATHCS B PA3IMYHBIX UCTOYHUKAX MH(OpMaIuu (HAy4YHO-TIOMYJIsIpHAS
JUTEepaTypa XUMHUYECKOTO COJIEp)KaHWs, CIpPaBOYHBIE MocoOusi, pecypcel WHTepHera),
aHAIM3UPOBaTh MHGOPMAIIMIO PA3TUYHBIX BUIOB M (HOPM MPEICTABICHUSA, KPUTUUECKU
OLICHUBATh €€ JOCTOBEPHOCTh U HEMTPOTUBOPEUUBOCTH;

— (opmynMpoBaTh 3anpochl M NPUMEHATh PA3JIMYHBIE METOJbl MPU IIOUCKE HU
orOope mH(popmanuy, HeOOXOIUMON NJIsi BBIIOJHEHUS y4eOHBIX 3aJad OIpeeIEHHOIO
THUTIA;

— MpuOOpeTaTh  OMBIT  HWCMHOJB30BaHUS  MH(POPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTMH U Pa3IMYHBIX TOUCKOBBIX CUCTEM;

— CaMOCTOATENIBHO BBIOMPATh ONTUMAIBbHYIO (POpMY NpeicTaBiieHUs: UH(popManuu
(cxemsl, rpauKu, TUarpaMmbl, TaOJIULIBI, PUCYHKH U JPYTHE);

— HCHOJIB30BaTh HAYYHBIA SI3bIK B KAUECTBE CPEJCTBAa IPHU padOTe ¢ XUMHYECKOU
uH(popManuen: TPUMEHATh MEXIpPEIMETHbIE (PU3NYECKHEe U MAaTeMATUYECKHUE) 3HAKH U
CUMBOJIBI, (hOPMYITBI, a00pEBUATYPBI, HOMEHKIIATYPY;

— HCHOJIB30BaTh 3HAKOBO-CUMBOJINYECKHE cpexncTaa HaIJIS,THOCTH.
KomMMyHHKaTHBHBIE YHUBEPCAIbHBIE YUeOHbIC TEHCTBUS:

— 3aJ]aBaTh BOIPOCHI MO CYIIECTBY OOCYXJAaeMOl TeMbl B XOJle Auanora W/wiu
JUCKYCCUM, BBICKa3blBaTh WJIEH, (HOPMYIHpPOBATH CBOM MPEUIOKEHHUS OTHOCUTENIBHO
BBITNIOJTHEHMS MTPEIJIOKEHHON 3a/1a4H;

— BBICTYNaTh C TMpE3EHTAlMel pe3yibTaTOB I[103HABATEIbHOM JESATENIbHOCTH,
MOJIyYEHHBIX CaMOCTOATENbHO WM COBMECTHO CO CBEPCTHUKAaMU NPHU BBINOJIHEHUU
XUMHUYECKOTO 3KCHEPUMEHTa, MPaKTUYECKOM pabdoThl MO HCCIECJOBAHUIO CBOWCTB
W3y4aeMbIX BEILECTB, peaju3alud y4eOHOro MmpoekTa, U (POpMyIMpoBaTh BBIBOABI IO
pe3yiapTaTaM MPOBEAEHHBIX HCCIEIOBAaHUM MyTEM COIJIAaCOBaHMS TO3MLMH B XOJ€
o0cyxIeHus] 1 0OMeHa MHEHUSMH.

PerynstuBHbIe yHUBEpCaIbHbIC YUECOHBIE ICHCTBHUSL:

— CaMOCTOSITEJIbHO TUIAHMPOBAaTh U OCYIIECTBIATh CBOK  IMO3HABATEJbHYIO
NeSATEIbHOCTD, ONpeAeIiss € Uelu U 3a/1a4yd, KOHTPOJIUPOBATh U MO MEpe HEOOXOIUMOCTH
KOPPEKTUPOBATh TMpEIjIaraeMblii ajdrOpuUTM JACWCTBUN TIPU BBHITIOJHEHUH YYEOHBIX H
WCCJIEIOBATEeNLCKUX 3aJ1ad, BHIOMpaTh HanOosiee A((HEKTUBHBIN CIOCOO WX peIIeHUs ¢

y‘-IéTOM MMOJIYYCHUA HOBBIX 3HAHMU O BCIICCTBAX U XUMHUUCCKHUX PCAKIHAX
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— OCYHICCTBJILAITb CAMOKOHTPOJIb ACATCIBHOCTH Ha OCHOBC CaMOaHalIu3a U
CaMOOILICHKH.

IIpeomemnvie pesynromamol

[IpeameTHbIe pe3ynbTaThl MO Y4EOHOMY MNpeIMETy «XHMHsD» B COOTBETCTBUU C
®I'OC obecrieunBaroT:

10 xnacc

[IpenMeTHble pe3ynbTaThl OCBOEHUSI Kypca «OpraHvdeckas XUMHSD OTPaXKaroT:
c(hOpMUPOBAHHOCTD MIPEICTABICHUIN:

— O MECT€ M 3HAYEHUU OPTraHUYECKON XMMHH B CHCTEME €CTECTBEHHBIX HAayK M €€
poaM B OOECIEYEHUH YCTOMYMBOTO Pa3BUTHS YEIOBEUYECTBA B PEIICHUU MPoOIeM
HKOJIOTUYECKOM, SHEPreTUYeCKOM M MHUIIEBOM O€30MaCHOCTH, B PA3BUTHH MEIULIMHBI,
CO3JaHUM HOBBIX MAaTEpPHUAJIOB, HOBBIX HCTOYHUKOB SHEPruu, B 00€CleYeHUu
PalMOHAIBHOIO TMPHUPOIOIOIb30BaHNSA, B (OPMUPOBAHUM MHPOBO33PEHUS M OOIIEH
KyJbTypbl 4YEJIOBEKa, a TaKKe HKOJIOTMYECKH OOOCHOBAHHOTO OTHOILIEHUS K CBOEMY
3JI0POBBIO U IPUPOTHOM CPEJIE;

— BJIQJICHHE CUCTEMOM XUMHUYECKUX 3HAHWH, KOTOpas BKJIFOYAET:
OCHOBOIIOJIATAIOIIAE TOHATUS — XUMHWYECKUN DJJIEMEHT, aTOM, SIAPO M DSJIEKTPOHHAs
o0ojouka aroma, s-, P-, d-aTOMHBIC OpPOMTaIH, OCHOBHOE M BO30YXIEHHOE COCTOSHUS
aToMa, TruOpuau3anus aTOMHBIX  oOpOWTaled, HOH, MOJEKyJa, BaJIEHTHOCTD,
JIEKTPOOTPHUILIATENIBHOCTD, CTEIIEHb OKHWCJIECHHUS, XUMUYECKas CBs3b, MOJb, MOJSpHas
Macca, MOJSIpHBIA OOBEM, YIJIEPOJHBIN CKeNleT, (yHKUMOHAIbHAs TpYIa, pagukal,
CTPYKTYpHbIE  (QopMyInbl  (pa3BEPHYTHIE, COKpAILIEHHbIE, CKEJETHBIE), H30MEpUs
CTPYKTYypHasT M  MNpPOCTPAHCTBEHHass (reoMeTpuyYecKas, ONTHUYECKas), HU30MEpHI,
TOMOJIOTUYECKUA PpAJl, TOMOJIOTH, YIJIEBOJOPOABI, KHUCIOPOJI- M a30TCOJEepKallue
OpraHUYECKHe COEJINHEHNS, MOHOMEp, HOJINMED, CTPYKTYPHOE 3BEHO,
BBICOKOMOJICKYJISIPHBIE COCMHEHHS; TEOPUH, 3aKOHBI (mepuonuyeckuii 3axkoH [ U.
MenpneneeBa, Teopusi CTpoeHMsi opraHuyeckux BemecTB A. M. byrnepoBa, 3akoH
COXpaHEHHUsI MAacChl BEIECTB, 3aKOH COXPAHEHHs M MPEBpAIlCHHs] SHEPIUM MpHU
XUMUYECKUX  PEAKIMAX),  3aKOHOMEPHOCTH,  CHUMBOJIMYECKHH  A3BIK  XHUMUH,
MHUPOBO33PEHUYECKHUE 3HAHUA, JIeKAINIME B OCHOBE NOHMMAaHUS TPUYUHHOCTH U
CUCTEMHOCTH XHMMHWUYECKUX SIBJICHHUI; MPEACTAaBICHUS O MEXaHU3MaX XUMHUYECKUX
peakuuii, TEPMOJIMHAMUYECKUX M KHHETUYECKHX 3aKOHOMEPHOCTSAX HMX IMPOTEKaHHUS, O
B3aMMHOM BIIMSIHUM aTOMOB UM T'PYIIIT aTOMOB B MOJIEKYJiaX (MHAYKTUBHBIA U ME30MEPHBI
s dextri, opuentanTsl | u Il pona); dakrosornyeckue CBEACHHS O CBONCTBAX, COCTABE,
MOJIy4YeHUH U 0€30MMaCHOM MCMOJb30BAHUM BAKHEUIIIUX OPraHUYECKUX BEIIECTB B OBITY U
MPAKTUYECKON JESATENbHOCTA 4YEJOBEeKa, OOIIMX HAyYHBIX MPUHIHUIAX XUMHYECKOTO
IPOU3BOJICTBA (HA MPUMEPE MPOU3BOJICTBA METAHOJIA, NTepepadOTKU HePTH);

— c(OpMHUPOBAHHOCTh YMEHHH: BBISBISATH XapaKT€pHbIE TMPU3HAKK TOHITHIA,
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YCTAaHABJIMBAaTh WX B3aUMOCBS3b, HCIIOIb30BaTh COOTBETCTBYIOIIUE TMOHATUS TIPH
ONMCaHUU COCTABA, CTPOCHHS U CBOMCTB OPraHUYECKUX COCTUHEHUN;

— c(OpMUPOBAHHOCTH YMEHUIA:

— UCIOJB30BaTh XHWMHUYECKYIO CHUMBOJIMKY Il COCTAaBJICHUS MOJICKYJISIPHBIX M
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX W CKEJIETHbIX) (OpPMYN OpraHUYECKUX
BEILIECTB;

— COCTaBJISAITh YPABHEHUS XUMHUYECKUX PEAKIUMHA M PACKpPbIBATh WX CYIIHOCTH:
OKUCJIUTEIIbHO-BOCCTAHOBUTEIBHBIX PEAKIUA MOCPEICTBOM COCTABJIEHUS 3JIEKTPOHHOTO
OajlaHca 3THX peaklvii, peakiuii MOHHOTO OOMEHa MyTEM COCTABJICHUS WX MOJHBIX U
COKpAIlIEHHBIX MOHHBIX YPaBHECHMUIA;

— M3rOTaBJIMBaTh MOJIENIA MOJIEKYJI OPraHMYECKUX BEUIECTB JJISI MIUTFOCTPALUHA UX
XUMHYECKOTO U MTPOCTPAHCTBEHHOT'O CTPOCHHS;

— c(hOpMUPOBAHHOCTh YMEHUN: YyCTaHABIMBAaTh MPUHAMICKHOCTh HN3YYEHHBIX
OpraHUYECKUX BEIIECTB MO HUX COCTaBY M CTPOCHUIO K OIPEACIIEHHOMY KJAacCy/Tpymie
COCIMHCHUM, JaBaTh UM Ha3BaHus Mo cuctemarmdeckoii Homenkiatype (IUPAC) wu
MPUBOJUTh TPUBHUAIBHBIE HAa3BaHUSA [JIS1 OTACIBHBIX MPEACTABUTENECH OpPraHUYECKUX
BEIECTB (ITHUIICH, alleTHJICH, TOJYOJ, TIUIEPUH, dTUICHIIIUKOIb, (PeHON, popMabaeTu/l,
aleTanbJerull, aleToH, MYypaBbHHAs KHUCJOTA, YKCYCHas KHUCJIOTAa, CTE€apUHOBas,
OJICMHOBAs, MAJbMUTUHOBAs KHUCJOTHI, TJUIMH, ajJaHWH, MalibTo3a, (PpyKTO3a, aHWIIMH,
JTUBUHUI, U30IIPEH, XJIOPOMPEH, CTUPOJI U IPYTHE);

— c(OpMUPOBAHHOCTh yMEHHUSI  ONPEACNSATh BHUJ  XUMHUYECKOHW CBSI3M B
OpPraHMYeCKUX COEAMHEHUSX (KOBAJEHTHAs M MOHHAsl CBSI3b, G- U T-CBSI3b, BOJOPOJHAS
CBSI3b);

— c(OpMHUPOBAHHOCTh YMEHHS TPUMEHSTH TIOJIOKEHUSI TEOPUU  CTPOCHHS
opranuyeckux BemecTB A. M. bytiepoBa miis OOBSCHEHUS 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOCHUS;

— c(OpMHUPOBAHHOCTh YMEHHI XapaKTepU30BaTh COCTaB, CTPOCHUE, (PU3NUYECKUE U
XUMHUUYECKUE CBOWCTBA TUIIUYHBIX MPEICTABUTENECH Pa3JIMUHBIX KIACCOB OPraHUYECKUX
BEILIECTB: AJKAHOB, LMKJIOAIKAHOB, AJIKEHOB, alIKaJHUEHOB, AJIKWHOB, apOMaTUYECKHX
YTJIEBOJIOPOJIOB, CIIUPTOB, aJbJCTHUIIOB, KETOHOB, KAapOOHOBBIX KHCJIOT, MPOCTBHIX H
CJIOXHBIX 3(UPOB, KUPOB, HUTPOCOCTUHEHHN UM AaMUHOB, AMHUHOKHUCIIOT, OEJKOB,
YTJIEBOJIOB (MOHO-, M- U TIOJIMCAXapHI0B), MILTIOCTPUPOBATH TE€HETUUECKYIO CBSI3b MEXKTY
HAMH YPaBHEHUSIMH COOTBETCTBYIOUIMX XHUMHYECKUX PEaKUHl C HCIOJIb30BaHUEM
CTPYKTYPHBIX (hOPMYIT;

— c(OpMHUPOBAHHOCTh YMEHHUS MOATBEPKIATh HA KOHKPETHBIX MPUMEPaX XapaKTep
3aBUCHUMOCTH PEAKIIMOHHOW CIIOCOOHOCTH OPraHWYECKUX COCIUHEHUH OT KPaTHOCTH H
TUIA KOBAJIEHTHOM CBSI3U (G- W T-CBSI3W), B3AMMHOI'O BJIMSIHUS aTOMOB U T'PYIIN aTOMOB B
MOJIEKYax;

- C(bOpMHpOBaHHOCTB YMCHUA XapaKTCPU30BATb HCTOYHHUKH YIJICBOJOPOIAHOIO
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ChIpbsi (He(Th, MPUPOAHBIM Ta3, Yroyib), CIOCOOBI €ro mepepaboTKM U MPAKTUYECKOEe
IpUMEHEHUE NPOAYKTOB MepepaboTKH;

— c(OpMHUPOBAHHOCTh BJIAJICHUS CHCTEMOW 3HAHUM O EeCTECTBEHHO-HAYYHbIX
METO/MaX TO3HAHUS — HAOJMIOJECHUN, W3MEPCHHUH, MOJCTUPOBAHUM, JKCIICPUMEHTE
(peambHOM M MBICTIEHHOM) U YMEHUS IPUMEHSTh OTH 3HAHUS;

— c(OpMHUPOBAHHOCTh YMEHHUS MPHUMEHSATH OCHOBHBIC OIEpAIlUU MBICTUTEIHHON
NeSATEeIbHOCTH — aHaJlu3 U CUHTE3, CpaBHEHUE, 0000IIeHre, CUCTEeMAaTH3all1I0, BhISIBICHUE
MPUYUHHO-CJIEICTBEHHBIX CBSI3€M — I M3Yy4YEHUS CBOMCTB BELIECTB U XUMHUYECKUX
peaKkuuu;

— c(OpMHUPOBAHHOCTh YMEHHI: BBISBISATH B3aWMOCBSI3b XUMUYCCKUX 3HAHUHA C
MOHATUSIMU M TPEACTaBICHUSMU JPYTUX €CTECTBEHHO-HAYYHBIX MPEIMETOB i OoJiee
OCO3HAaHHOTO TMOHHUMAHMS CYIIHOCTH MAaTepUaJbHOTO EIMHCTBA MHUpPA, HCIOIb30BaTh
CHUCTEMHBIC 3HAHMS TIO OPraHMYECKOW XUMHH JiE OOBSCHEHHUS W MPOTHO3UPOBAHMS
SIBJICHUM, UMEIOIINX €CTECTBEHHO-HAYYHYIO IIPUPO/TY;

— c(OpMHUPOBAHHOCTh YMEHHUM: MMPOBOJAUTH PACUETHI IO XUMUYECKUM (PopMyliaM u
YpaBHEHUSM XHMHYECKHX PEAKIMH C WCIOJb30BaHHEM (DH3MYECKUX BEIWYWH (Macca,
00BbEM Tra3oB, KOJWYECTBO BEIIECTBA), XapaKTEPU3YIOIIUX BEHIECTBA C KOJUYECTBEHHOMN
CTOPOHBI: PACYEThl MO HAXOXKICHUIO XUMHUYECKOW (POpPMYIbI BEIIECTBA MO HM3BECTHHIM
MacCOBBIM  JIOJISIM ~ XMUMHUYECKHUX DJIEMEHTOB, TMPOJYKTaM CrOpaHus, IUJIOTHOCTH
ra3000pa3HbIX BEIECTB;

— c(OpMHPOBAHHOCTh YMEHUM: MPOTHO3WPOBATh, aHAJIU3UPOBATh W OICHUBATH C
NO3ULUKA SKOJOTHYECKON O€30MacHOCTH MOCHEACTBUS OBITOBOM M TNMPOU3BOICTBEHHOMN
NESATETLHOCTH  YE€JOBEKa, CBS3aHHOM C TEepepadOTKON  BENIECTB, HCIOJIb30BaTh
MOJIYYCHHBIC 3HAHUS Uil TPUHATHS TPAMOTHBIX PEIICHUH NpoOJieM B CHUTYyaIUsX,
CBSI3aHHBIX C XMMUEH;

— c(OpMHPOBAHHOCTh YMEHHH: CaMOCTOSTEIBHO IIJIAHUPOBATh M TMPOBOAUTH
XUMUYECKUN JKCIIEPUMEHT (IMOTyYeHHUE W HM3yYEHHE CBOWCTB OPraHUYECKHUX BEIIECTB,
KaueCTBEHHBIC PEAKIIUM YTIEBOJAOPOJOB PA3IMYHBIX KIACCOB W KHUCIOPOICOISPIKAIINX
OpTraHUYECKUX BEIIECTB, pPEIICHUE OHKCIEPUMEHTAIbHBIX 3aJad [0 pPacrno3HABAHUIO
OPraHMYECKHX BEIIECTB) C COOIOICHUEM IPaBUJl 0€30IMaCHOTO OOPAIICHHS C BEIICCTBAMM
U J1abopaTOpHBIM 000pyZ0BaHUEM, (POPMYIUPOBATH I1I€JIb UCCIIEAOBAHMS, IPEACTABISTH B
pasnmuuHOM ¢opMe pe3ydabTaThl JKCIIEPUMEHTAa, aHaJM3UPOBaTh W OIEHWUBATH HX
JIOCTOBEPHOCTD;

— c(OpMUPOBAHHOCTH YMEHHUIA:

— co0nrofaTh TpaBWia HKOJOTHYECKU I1€71eCO00pa3HOro TMOBEICHUS B OBITY U
TPYJIOBOM NEATETLHOCTH B IENAX COXPAHEHHS CBOETO 3J0POBBS, OKpYyXKaromeh
IIPUPOJHOM Cpelbl U JOCTUKEHUS €€ YCTOMYMBOIO Pa3BUTHSI;

— OCO3HaBaTh ONACHOCTh TOKCHYECKOTO JICHCTBUS HAa KUBBIC OPraHU3MBI

OIPEICTIEHHBIX OPTraHUYECKUX BEIIECTB, TOHMMAs cMbIch roka3aresns [1JIK;
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— aHaAJU3UPOBaTh IEJECOOOPA3HOCTh MPUMEHEHUS OPraHMYEeCKUX BEIIECTB B
MIPOMBIIIJICHHOCTH U B OBITY C TOYKH 3PEHUS COOTHOIICHUS PUCK-TI0JIB3a;

— c(OpMHUPOBAHHOCTh YMEHHM: OCYIIECTBIATh  IICJICHANIPABICHHBIA  ITOUCK
XUMUYECKON WHGOpPMAIMU B pPa3IWYHBIX HCTOYHMKAX (Hay4YHas W ydeOHO-HaydHas
JuTepaTypa, CpeAcTBa MaccoBo uH(popmaruu, MHTepHeT W apyrue), KpUTUUYECKH
aHAJM3UPOBAaTh XMMHUYECKYI0 HHMOpMaiuio, mepepadbaThiBaTh €€ M HCHOJb30BaTh B
COOTBETCTBHH C IIOCTaBJICHHON y4eOHOM 3a1a4eil.

11 knacc

[IpeameTHBIC pe3yibTaThl OCBOCHUSA Kypca «OOImas W HEOpraHW4YeCKas XUMHUS
OTpaXKaroT:

— c(OpMUPOBAHHOCTh TMPEJCTABICHUI: O MaTepUaIbHOM E€IUHCTBE MHUDa,
3aKOHOMEPHOCTSX M IMO3HABAEMOCTH SIBJICHUW MPUPOJABI, O MECTE€ U 3HAYEHUU XUMHUHU B
CHUCTEME EeCTECTBEHHBIX HayK M €€ poiu B 0OECIeUeHWH YCTOWYMBOTIO Pa3BUTHS, B
peuieHur TpoOJieM HKOJOTHYECKOM, SHEPreTHYEeCKOM W MHUIIEeBOM O0€30MacHOCTH, B
Pa3BUTUM MEJUIIMHBI, CO3JJaHUU HOBBIX MATEPUAJIOB, HOBBIX HMCTOYHUKOB SHEPIUH, B
00ecreYeHNN PaIMOHAIBHOTO MPUPOIO0NOIL30BaHUSA, B POPMUPOBAHUN MUPOBO33PEHUS U
o0111e# KyJIbTYphl UETIOBEKA, a TAK)KE SIKOJIOTUYECKH 0OOCHOBAHHOTO OTHOIIICHUS K CBOEMY
3I0POBBIO U IPUPOIHOU CPEAE;

— BJAJCHUE CUCTEMOM XUMHYECKUX 3HAHUU, KOTOpast BKJIFOYAET:
OCHOBOTIOJIATAIONINE TOHATUS — XUMHUYECKHI 3JIEMEHT, aToM, SIpO aToMa, H30TOIIbI,
3JICKTpOHHAs 000JI0YKa aToMma, s-, P-, d-aTOMHBIE OpOHMTAIIH, OCHOBHOE M BO30YXIEHHOC
COCTOSIHUS aToMa, TuOpuau3alus aTOMHBIX OpOWTalield, MOH, MOJEKYJa, BaJEHTHOCTD,
ANEKTPOOTPULIATENBHOCTD, CTENIEHb OKUCIIEHUS, XUMUYECKasl CBSI3b (KOBAJIEHTHAsI, HOHHAS,
MeTaJUIhuecKasi, BOJOPOJIHAsA), KpUCTaJUIMUecKash pemeérka, XUMHUYecKash peaxius,
pacTBOp, AIEKTPOJUTHI, HEDJIEKTPOJUTHI, 3JIEKTPOJUTHYECKAs AHCCOLMAIUS, CTEIEHb
JTUCCOIIMAITH, BOJOPOIHBIN MTOKa3aTeNb, OKUCIUTENb, BOCCTAHOBUTEND, TEIUIOBOM A deKT
XUMHUUYECKOMN peakiuu, CKOPOCTh XUMUYECKON PEaKIIMU, XUMUYECKOE PaBHOBECHE; TEOPUHU
U 3aKOHBI (TEOopHUs BJIEKTPOJUTUYECKOM AUCCOLMALMM, TNepuoanueckuii 3akon .M.
MeHnneneeBa, 3aKOH COXPaHEHHUS MAacChl BEIIECTB, 3aKOH COXPAHEHUS W TpEeBpallleHUS
SHEPIUM MpPH XHUMHYECKHUX PEaKIMSIX, 3aKOH IIOCTOSIHCTBA COCTaBa BEILECTB, 3aKOH
JEUCTBYIOIINX Macc), 3aKOHOMEPHOCTH, CHMBOJIMYECKUN S3BIK XUMUH,
MHUPOBO33PEHUYECKHE 3HAHUS, JeXKallie B OCHOBE [OHMMAaHUS NPUYUHHOCTH U
CHUCTEMHOCTH XMMHUYECKUX SIBJICHUIT; COBPEMEHHBIE MTPEJCTABICHUS O CTPOCHUU BEIIECTBA
Ha aTOMHOM, MOHHO-MOJICKYJIIPHOM M HaJMOJICKYJISIPHOM YpPOBHSX; MPEACTABICHHUS O
MEXaHM3Max  XHMHYECKUX  peakiuid, TEPMOJAMHAMUYECKMX W  KHHETHYECKUX
3aKOHOMEPHOCTSX UX MPOTEKaHUs, 0 XUMHUYECKOM PaBHOBECHUU, PACTBOPAX U JUCIEPCHBIX
cucreMax; (akTOJOTUYECKUE CBEJIEHUS O CBOMCTBAaX, COCTaBe, MOJYYEHUH U O€30MacCHOM
WCIIOJIb30BAaHUU BAKHEHIIMX HEOPTraHWYECKUX BEIIECTB B OBITY MU MPAKTUYECKON
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JeSATEIbHOCTH Y€JI0BEKa, OOUIUX HAyYHBIX MPUHIIMIAX XUMUYECKOTO IPOU3BO/ICTBA;

— c(OpMHUPOBAHHOCTh YMEHMH: BBISBISITH XapaKTepHblEe TMPU3HAKKA MOHSITHH,
YCTAHABIIMBAaTh MX B3aUMOCBS3b, HCHOJIB30BaTh COOTBETCTBYIOIIWE TMOHATUS IIPU
OINMCAHUN HEOPTAHUYECKUX BEIIECTB U UX MPEBPALICHUM;

— c(OpMHUPOBAHHOCTh YMEHHUS HCIIOJIB30BAaTh XUMHUYECKYIH) CHMBOJIUKY IS
cocTaBieHUs (OpPMyYJ BEIIECTB M YPAaBHEHHI XMMHUYECKHX PEAKIMM, CHCTEeMaTHYECKYIO
HomeHknatypy (IUPAC) u TpuBnaibHble Ha3BaHUS OTJIEIbHBIX BEIIECTB;

— c(OpMUPOBAHHOCTh YMEHHUS ONPENEIATh BAJICHTHOCTb U CTENEHb OKHUCICHUS
XUMHUYECKUX AJIEMEHTOB B COCIMHEHUSIX, BUJI XUMHUECKOMN CBSI3U (KOBaJEHTHAs, MOHHAs,
MeTajuInYecKasi, BOJOPOAHAs ), TUIl KPUCTAJUIMYECKOW PEIIETKM KOHKPETHOTO BEILIECTBA;

— c(OpMHUPOBAHHOCTh YMEHHS OOBSCHATHh 3aBUCUMOCTbh CBOMCTB BEIIECTB OT BUAA
XUMHUYECKOM CBSI3U U THUMA KPUCTAUIMUECKOW pemETKH, OOMEHHBIH U JIOHOPHO-
aKLENTOPHBIA MEXaHU3Mbl 00Pa30BaHUs KOBAJIEHTHOM CBA3H;

— c(OpMHUPOBAHHOCTh YMEHUM: KJIACCU(ULIHUPOBATH: HEOPIraHUUYECKUE BEIIECTBA I10
UX COCTaBy, XMMHYECKHE pPEaKUWU [0 Ppa3JIMYHBIM MpU3HAKaM (YUCIy U COCTaBy
pearupyroux BeecTB, TeIIoBoMy (P GeKTy peakinu, 3MEHEHHUIO CTENEHENH OKUCIICHUS
AJIIEMEHTOB, OOPATUMOCTH, YYaCTUIO KaTaJlh3aTopa U APYTHE); CAMOCTOSITEIbHO BBIOUPATh
OCHOBAHMS W KpUTEPUU ISl KIACCU(DUKAIMU H3YyYaeMbIX BEIIECTB W XUMHUYECKHX
peaKuui;

— c(hOpMUPOBAHHOCTh YMEHUS PACKpPbhIBATh CMBICI Mepuoanyeckoro 3akona /. M.
MengeneeBa W JIEMOHCTPUPOBATH €r0 CHUCTEMATH3UPYIOIIYIO, OOBICHHUTEIBHYIO U
MPOTHOCTHYECKYIO QYHKIIUU;

— c(OpMHUPOBAHHOCTh YMEHUMN: XapaKTEPU30BATh JICKTPOHHOE CTPOCHHUE aTOMOB U
MOHOB XMMHMYECKHX DJIEMEHTOB NIEPBOrO—YETBEPTOrO NEPUOAOB llepnoanueckon cucTemMsl
JA.W. MenneneeBa, UCNONb3ysd MOHATUS «QHEPTETUYECKUE YPOBHHM», «IHEPreTHYECKHUE
NOJYyPOBHM», «S-, P-, d-aToMHBIE OpOWMTANM», «OCHOBHOE U  BO30YXKIEHHOE
DPHEPreTUYECKUE COCTOSHUSA aTOMay»; OOBSICHSATH 3aKOHOMEPHOCTU H3MEHEHHUS CBOMCTB
XAMHUYECKUX JJIEMEHTOB M MX COEAUMHEHUHU MO mepuonam W rpynnaMm l[lepuoauueckoi
cucreMbl JI. . MenneneeBa, BaJICHTHbIE BO3MOXHOCTH aTOMOB 3JIEMEHTOB HAa OCHOBE
CTPOCHHUS UX AIEKTPOHHBIX 000JI0UEK;

— c(hOpMHUPOBAHHOCTh YMEHUI: XapaKTepHU30BaTh (OMUCHIBAThH) OOIINE XUMUUYECKUE
CBOWCTBA BEILECTB PA3JIUYHBIX KJIACCOB, MOJITBEPKIATh CYHIECTBOBAHUE TIE€HETUYECKOU
CBSI3M MEXIYy HEOPTaHMYECKUMH BEIIECTBAMHU C TOMOUIIBIO YPABHEHHMN COOTBETCTBYIOIIHUX
XAMWYECKUX PEAKIIHI;

— c(OpMHUPOBAHHOCTH ~ YMEHHSI  PACKpBIBaThb  CYIIHOCTh:  OKHCJIHUTEIHHO-
BOCCTAHOBUTENBHBIX PEAKIUN TMOCPEACTBOM COCTaBIIEHUS 3JEKTPOHHOIO OanaHca 3TUX
peakiuii; peakiuii MOHHOTO OOMEHa MyTEM COCTABJICHUS MX TOJIHBIX U COKPAIIEHHBIX
VMOHHBIX YPaBHEHUM; peakui r'uapoan3a; peakiuuii KoMIuieKkcooOpa3oBaHus (Ha mpumepe

THAPOKCOKOMINICKCOB IIMHKA 1 aJ'IIOMI/IHI/IH);
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— c(OpMUPOBAHHOCTh ~ YMEHHUS  OOBACHATH  3aKOHOMEPHOCTU  MPOTEKAHUs
XUMHUYECKUX PEAKINIl C YYETOM MX SHEPreTUYECKUX XapaKTEePUCTUK, XapaKTep U3MEHEHHUSI
CKOPOCTH XWUMHWYECKOH PEaKIMd B 3aBUCHMOCTH OT pPa3IWYHBIX (HaKTOPOB, a TaKKe
XapaKTep CMEIIEHUS XMMHYECKOTO PAaBHOBECHsI IO BJIMSHHEM BHEIIHUX BO3JCHCTBUN
(npunnun Jle Hlatense);

— c(OpMHUPOBAHHOCTH YMEHUS XapaKTEPU30BATh XUMUUECKUE PEAKITUH, JICKAIINE B
OCHOBE TMPOMBIIUIEHHOTO TMOJYYEHUsI CEPHOM KHUCIOThI, aMMHaka, OOILIME Hay4yHbIE
OPUHIIUIB XUMUYECKUX MPOU3BOJICTB; 11€JI€CO00PAa3HOCTh MPUMEHEHUS! HEOPTaHUYECKHUX
BEIIECTB B MPOMBINIJICHHOCTH U B OBITY C TOYKH 3PEHUSI COOTHOIIICHUS PUCK-TIONH3a;

— c(OpMHUPOBAHHOCTH BJIAJICHUS CUCTEMOU 3HAHUI O METOJaX HAyYHOTO MO3HAHUS
SIBJICHUI MPUPOJIbI — HAOIOICHHUE, U3MEPEHUE, MOICIMPOBAHUE, IKCIIEPUMEHT (peallbHbIN
U MBICIICHHBII), UCIIOJIb3YEMbIX B €CTECTBEHHBIX HAyKaX, YMEHUS MPUMEHSTh 3TH 3HAHUS
IpU  DKCIIEPUMEHTATBHOM HCCIICIOBAHUN BEIIECTB M JJIs OOBSICHEHUS XUMUYECKUX
SIBJICHUM, UMEIOIIMX MECTO B MPHUPOJE, MPAKTUYECKOM AESITEIIbHOCTH 4YeloBeKa M B
MMOBCEIHEBHOM YKU3HH;

— c(OpMHUPOBAHHOCTh YMEHHUSI BBISBJISITH B3aWMOCBSI3b XHMHYECKUX 3HAHUH C
MOHATUSIMU U TPEACTaBICHUSIMU JPYTUX €CTECTBEHHO-HAYUYHBIX MPEIMETOB i OoJiee
OCO3HaHHOTO MOHUMAHMS MaTePUATILHOTO €AMHCTBA MUPA;

— c(OpMUPOBAHHOCTH YMEHHUSI IPOBOAUTH PACUETHI: C UCIIOIH30BAHUEM MOHSATUN

— «MaccoBas JIOJis BEIIECTBA B PACTBOPE» U «MOJISIpHAS KOHIEHTPALUS; MaCChl
BEILECTBA MM O0BbEMA Ta3a MO M3BECTHOMY KOJMYECTBY BEIIECTBA, Macce WM OOBEMY
OJIHOTO W3 yYacCTBYIOIIMX B PEAKIMH BEIECTB; TEIJIOBOro 3(ddexra peakiuu; 3HaYCHUs
BOJIOPOJTHOTO TOKa3aTesii pacTBOPOB KHUCIOT M IIEJIOYEH C W3BECTHOW CTENEHBIO
JUCCOIIMAINH; MacChl (00BhEMA, KOJIMYECTBA BEIIECTBA) MPOAYKTA PEAKIIUU, €CIIU OJTHO U3
HMCXOJHBIX BEIIECTB JaHO B BHUJE pacTBOpa C OMNPEACIEHHOM MacCOBOW JOJIeH
PacTBOPEHHOTO BEILIECTBA WJIU JJAHO B U30BITKE (MMEET MPUMECH); AOJU BhIXOAA MPOAYKTa
peaknuu; 00BEMHBIX OTHOIIIEHUH Ta30B;

— c(OpMUPOBAHHOCTh YMEHHH: CaMOCTOSTEJIbHO IUJIAHUPOBATH M TPOBOJUTH
XUMUYECKUNA DKCIEPUMEHT (MPOBEJCHUE pPEaKlMii HOHHOTO OOMEHa, MOATBEPI)KICHUE
KAaUEeCTBEHHOI'O0 COCTaBa HEOPTraHMYECKHUX BEIIECTB, OIPEIEICHUE Cpelbl pPacTBOPOB
BEILIECTB C TMOMOIIbI0 HMHAUKATOPOB, W3YUCHHE BIUSHUS pa3IUYHBIX (PAKTOPOB Ha
CKOPOCTh XUMHUUYECKOM pEeaKIuu, pelieHrne SKCIIEPUMEHTAIIBHBIX 3a/1a4 110 TeMaM

— «Metamie» 1 «HemeTtamib») ¢ coOmroieHreM MpaBuil 0€30MacHOTr0 oOpaleHusl
C BEmIeCTBaMU M JabOpaTOpHBIM 000pymoBaHHeM, (HOPMYIUPOBATH 1IETb MCCIICIOBAHMUS,
MPEACTAaBIATh B pPa3IU4HON (opMe pe3ylbTaThl IKCICPUMEHTa, aHAJIU3UPOBATh U
OIICHUBATH UX JIOCTOBEPHOCTD;

— c(hOpMUPOBAHHOCTh YMEHHMU: COOJIIOAaTh TpaBUJia IOJIb30BAaHUS XUMHUUYECKOM
MOCY/I0M M JTaOOpaTOPHBIM 000pPYAO0BAHUEM, OOpAIllEHUsI C BEIIECTBAMU B COOTBETCTBUU C

HHCTPYKIUAMU 110 BBIITOJIHCHHIO J'Ia60paTOpHLIX XUMHUYCCKHUX OIIBITOB, 3KOJIOTMYCCKH
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1eecoo0pa3HOro MOBEACHUS B OBITY M TPYAOBOM JEATEIBHOCTH B LIEJAX COXPaHCHMS
CBOETO 3/I0POBbS, OKPYXAIOUIEW NPUPOAHON Cpelbl U JOCTHXKEHUS €€ YCTOWYHUBOTO
pa3BUTHA, OCO3HABATh OMNACHOCTh TOKCHYECKOTO JICMCTBHSI Ha JKUBBIE OPraHU3MBbl
ONPEACTEHHBIX HEOPTAaHUYECKUX BEILIECTB, MOHUMAas cMbIc ntoka3arens [1J1K;

— c(OpMHUPOBAHHOCTh YMEHHH: OCYIIECTBIATh  IICJICHANIPABICHHBIA  ITOUCK
XUMUYECKON WHGOpPMAIMM B Pa3IUYHBIX HCTOYHWKAX (HaydHas W y4deOHO-HaydHas
JuTepaTypa, CpeAcTBa MaccoBoi uH(popmanuu, HVHTEpHET U Apyrue), KPUTHYCCKH
aHAJM3UPOBATh XMMHUYECKYI0 HHGOpPMaIUI0, IMepepadaTbiBaTh €€ M HCMOJb30BaTh B
COOTBETCTBHH C IIOCTaBJICHHON y4eOHOM 3a1a4eil.

TemaTuyeckoe NIAHUPOBAHUE
€ YKa3aHMeM KOJIMYeCTBA AaKAJAeMUYECKHX YaCOB,
OTBOJMMBIX HA OCBOCHHME KAXK/A0# TeMbI Y4e0OHOI0 IpeAMeTa  BO3MOKHOCTh
HCI0JIb30BAHMS 110 ITOM TeMe JIeKTPOHHBIX (LG POBBIX) 00pa3oBaTEIbHBIX
pecypcoB, B TOM YHCJIe C Y4eTOM pado4eil MPOrpaMMbl BOCIIUTAHUA®

10 kiaace

DJIeKTPOHHBIE
Ne Koua-Bo (uudpoBbIe)

Tema ypoka DJ1eMeHTBI COJepP:KAHUS
n/n 4acoB o0pa3oBare/bHbIE

pecypcsbl

Pa3znen 1. Teoperuueckue 0CHOBbI OPraHUYeCKOH XUMUH

IIpenmer " 3HAUEHHUEC
OpraHUYECKON XUMUH,
IpEJCTaBICHUEe O MHOroodpazuu
OpPraHMYECKHUX COCTUHEHUM.

DONEKTPOHHOE CTPOEHHE aToMa
yriaepoaa: OCHOBHOE "
BO30YXKIEHHOE COCTOSIHUSL.
BaneHTHBIE BO3MOXXHOCTM  aToMa

[Ipenmer yriaepoaa. XuUMHYECKass CBsS3b B
OpPraHUYECKOM OpPraHUYECKHUX COECTUHEHUsX. THIIBI
xumuu. Teopus ruOpuAM3aMi aTOMHBIX OpOuTaneu
11 CTpOECHUS 8 yraepoaa. MexaHnusmsl oOpa3oBaHUs

OpPraHUYeCKUX KOBJIEHTHOM CBsI3U (OOMEHHBINH U
coennHeHnl A. M. JIOHOPHO-aKLENTOPHBIH). Turbr

Bytneposa NEepeKpBIBaHUS ATOMHBIX OpOHUTAaJIeH,
G- U m-cBsi3u. OuHapHas, 1BOHAA U
TpoitHast cBa3b. CrocoObl pa3phiBa
CBsI3€ll B MOJIEKYJIaX OPraHUYECKUX
BemecTB. IloHatne o cBOOOIHOM
paaukarne, HYyKJIeouiIe u
aNeKTpouIIe.

Teopusi cTpoeHus: OpraHuYecKuX
coenuHenuii A.M. bytnepoBa u

https://lib.myschool.
edu.ru/content/5445
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COBPEMEHHBIE  NPEJICTABICHUS O
CTPYKTyp€  MOJIEKYJl.  3Hau€HHue
TEOPUH  CTPOEHUS  OPraHUYECKUX
coeMHEHUN.  MoueKkynspHele U
CTPYKTYpHBIE bopMyIIBL.
CtpyKkTypHBIE (POPMYIBI pa3IMYHBIX
BUJIOB: Pa3BEpHYTas, COKpAIIEHHAs,

CKeJIeTHas. Hsomepust. Bunst
HU30MEPUU: CTPYKTYypHas,
MPOCTPAHCTBEHHAs.  DJIEKTPOHHBIE
ekt B MOJIEKYyJIax
OpPraHUYECKUX COEMHEHUI
(MHAYKTHBHBIK W ME30MEpPHBIN
3¢ deKThI).

[IpencraBnenue 0
KJaccu(puKanuu OpraHNYECKUX
BEIIIECTB. [Tonstue 0
(GyHKIIMOHAIBHOU rpymnue.

['omosnorus. ["'omonoruveckue psijibl.
Cucremarnueckass  HOMEHKJIATypa
oprannueckux coenunenuii (IUPAC)
u TPUBUATBHBIC Ha3BaHUS
OTJEINIbHBIX MPEICTABUTEIICH.
OCOOCHHOCTH W KJIaCCHU(HUKAIHS
OpPraHUYeCKUX pEaKIIHid.
OKHCIUTENEHO-BOCCTAHOBUTEIIEHBIC
pEaKIMK B OPraHUYECKOM XHUMUHU.

OKCrepUMEHTAJIbHbIE METO/BI
U3Y4EHHUS BELICCTB u ux
IIPEBPAILCHMI:

JleMoHCTpanuu: 03HAKOMIICHHE C
oOpasramMu OpraHUYeCKUX BEIIECTB
W MarepualaMd Ha UX OCHOBE;

OTIBITHI o HpEeBPAIIECHHIO
OpPraHUYeCKUX BEIIIECTB npu
HarpeBaHuu (maBneHue,
00yTrJIMBaHUE U TOPEHUE).
JlaGopaTopHsble OTIBITHI:
MOJIETTMPOBAaHHE MOJIEKYII

OpTaHUYCCKUX BCIICCTB.

Paznen 2. YriieBoaopoasl

2.1

IIpenensHbie
YTIIEBOAOPOABI —
aJIKaHBbI,
IIUKJIOATKAHBI

Ankanbl. ['oMosiorudeckuii  psia
AJIKaHOB, oOmras dbopmyna,
HOMEHKJIaTypa i HU30MepHs.
DJIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOEHHE MOJIEKYJl aJKaHOB, Sp3-
rUOpUAN3aIs aTOMHBIX OpOUTasei
yriepona, o-CBsi3b. Duznueckue
CBOICTBA aJIKaHOB.

XYUMHUYEeCKHe CBOMCTBA aJIKaHOB:
peakuuu 3aMEIICHHUS,
HW30MepHU3alni, JETUIPUPOBAHUS,

https://lib.myschool.

edu.ru/content/5447
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UKJIN3AIAN, THPOJIN3a, KPEKWHTa,
rOpeHus. IIpencrasieHue 0
MEXaHHW3Me PEaKUuil PaauKaIbHOTO
3aMeIICHUSI.

Haxoxnenue B HpUpOJIE.
CriocoOb! MOTy4eHus] ¥ IPUMEHEHHE
QJIKaHOB.

[Muknoankanel. Obmas hopmya,

HOMEHKJIaTypa " U30MEpHSL.
Ocobennoctu CTpOCHUS u
XUMHYECKHIX CBOWCTB MaJIbIX
(mMKonpomnaH, — OUKIOOyTaH) U
OOBIYHBIX (IMKITOTIEHTaH,
LIUKJIOTE€KCaH) LIUKJIOAJIKAHOB.

CniocoObl MONTy4YeHUs U IPUMEHEHHE
IIUKJIOAJIKAHOB.

2.2

Henpenensasie
YII€BOAOPOIBL:
AJIKCHBI, AJIKAJUCHBI,
AJIKAHBI

14

Aunkenbl. 'oMonorudeckuil psia
AJIIKEHOB, oOmras dbopmyia,
HOMEHKJIaTypa.  DJIEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTpOEHUE
MOJIEKYIT aJIKEHOB, sp2-
ruOpuan3amsi aTOMHBIX OpOUTaIeH
yriaepoaa, o- u T-CBSI3H.
CtpykTypHass © Te€OMETpUYeCcKas
(truc- TpaHc-) HU30MEpHSs.
®du3nyuecKkue CBOMCTBA  aJIKCHOB.
XUMHYECKHE CBOMCTBA: pEaKIMH
MPUCOCIUHCHUS, 3aMElIeHUusT B 0O-
MOJIO)KEHUE TMpHU JABOMHOM CBS3H,
MOJIMMEPU3AIMM U OKHUCIICHHS.
IIpaBuio MapKOBHHKOBA.
KauecTBeHHBIE peaki HA JBOMHYIO
cBi3b. CrnocoObl TOMy4YeHUs H
MIPUMEHEHHUE aJTKEHOB.

AJKagueHsl. Knaccudukanus
AJKaJUEHOB (conpspkEHHBIE,
W30JIMPOBaHHbBIC, KYMYJIUPOBAHHBIE).
OcoOenHoctH 3JIEKTPOHHOTO

CTPOEHUS U XUMHYECKHX CBOMWCTB
COMpsDKEHHBIX NUEHOB, 1,2- u 1,4-
npucoeanHenue.  [lonumepuzanus
COMPsDKEHHBIX  TUEeHOB.  CriocoObI

MOJTyYeHUS u MIPUMEHEHNE
AJKaIUEHOB.

Ankunbl. ['omonoruueckuit psin
AJKUHOB, oOmas dbopmymna,
HOMEHKJIaTypa u U30MEpUS.

DJIEKTPOHHOE W TMPOCTPAHCTBEHHOE
CTPOCHHME MOJIEKYN aJKUHOB, Sp-
rudOpuanu3aIms aTOMHBIX OpOuTasei
yriaepona. (Dusnyeckue CBOUCTBA
aKMHOB. XWMHYECKHE CBOICTBA:

https://lib.myschool.

edu.ru/content/4708
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peakuuu MIPUCOEITUHEHMS,
JUMEpU3aluil ¥ TpUMepU3aluu,
okucieHusa. KuciaorHeie cBolcTBa
AQJKUHOB, HUMEIOIHUX  KOHIEBYIO
TpoliHyI0O  CBA3b.  KauecTBeHHBIE
peakuuM Ha  TPOMHYIO  CBS3b.
CniocoObl MONTy4YeHUsI U IPUMEHEHHE
AJIKUHOB.

2.3

Apomarnyeckue
YIIEBOLOPOABI
(apeHnsr)

ApoMatudeckue  YriieBOAOPOIbI
(apennr). T'omonoruueckuit  psia
apeHOB, oOmras dbopmyna,
HOMEHKJIATypa " HU30MEpHSL.
DONEKTPOHHOE M MPOCTPAHCTBEHHOE
CTPOCHHE  MOJIEKYJIbl  OEH307a.
dusznyeckrue  CBOHCTBA  ApPEHOB.
XuMHYecKue CBOWCTBa O€H30/a |
€ro TOMOJIOTOB: PEaKLUU 3aMeIleHuUs
B OCH30JILHOM KOJIBIIC "
YII€BOIOPOAHOM panukare,
peaxiuu MIPUCOCANHCHHSI,
OKHCJICHHE TOMOJIOTOB  OeH3o0Ija.
[TpencraBieHne 00 OPUCHTHPYIOIIEM
JIEUCTBUU 3aMEeCTUTENICH B
OCH30JLHOM KOJIBIIC Ha MpUMEpE
ANKUJIBHBIX paJvKaNoB,
KapOOKCHIIBHOW,  THAPOKCHUIIBHOM,
aMUHO- U HUTPOTPYIIIBI, aTOMOB
TaJIOTCHOB. Ocobennoctu
XUMHUYECKUX  CBOWMCTB  CTUpOJA.
[Tonmumepusanus ctuposia. CriocoOsl
MOJTyYeHUs u MpPUMEHEHUE
apOMaTUYECKHX YTIICBOIOPOJIOB.

https://lib.myschool.
edu.ru/content/14263

2.4

[Ipuponusie
VCTOYHUKU
YIJIEBOAOPOAOB U UX
nepepaboTka

IIpuponusin  ra3.  IlomyrHble
He(pTsaHble Tra3pl. Heptsr u €€
npoucxoxaenue. KameHnHslit yrois u
MPOJYKThI ero nepepadboTKH.
CnocoObl  mepepaboTku  HedTH:
MEPEroHKa, KPEKUHT (TepMHUYECKHIA,
KaTaJIMTUYECKUH), pudopMuUHT,
nmuponu3. [IpomykTel mepepaboTku
HeTH, ux pUMEHEHUE B
MPOMBIIIIEHHOCTH U B OBITY.

['eneTnueckast  CBSI3b  MEXKIY
Pa3INIHBIMH KJIacCcaMH
YIJIIEBOIOPOOB.

https://lib.myschool.
edu.ru/content/1547
9

2.5

["anoreHnpon3BoTHBI
€ YIJICBOJIOPOJIOB

DJIEKTPOHHOE CTPOEHHE
raJIOr€HIIPOU3BOIHBIX
YTJIEBOJIOPOJIOB. Peaknuu
3aMeIIEHUS rajoreHa Ha
THAPOKCOIPYIIILY, HUTPOTPYIIILY,
LUAHOTPyNIy, aMUHOTPYIIY.
JleficTBHe Ha rajJOreHNpPON3BOJIHBIE

https://lib.myschool.
edu.ru/content/962
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BOJHOTO M CIIMPTOBOIO pacTBOpa
IETOYH. Bzaumoneiicteue
JUTAJIOTC€HAJIKAHOB C MarHueM |
IIUHKOM. ITonsarue 0
METaJNIOOPTaHUYECKUX
COEUHEHHUSX. Hcnonb3oBanne
raJIOr€HIPOU3BOIHBIX
YTJIEBOJOPOJOB B OBITY, TEXHHKE M
pu CUHTE3€ OpPraHUYEeCKUX
BEIECTB.

DKCIIEpUMEHTAJIbHbIE METO/bI
U3y4YeHUs BEILIECTB u ux
MPEBPAILICHUI:

JleMoHCTpanuu:  AeMOHCTpauus
buznueckux CBOMCTB
YIJIEBOJOPOAOB  (pacTBOPUMOCTH);
KaueCTBEHHbIE peakuuu
YTJIEBOJOPOIOB PA3TMYHBIX KIIACCOB
(oOeciBeunBaHre  OpOMHON WM

HMOJHOMN BOJIBI, pacTtBopa
nepMaHraHara KaJIus,
B3aUMO/ICHCTBUE aleTUIIeHAacC

aMMHA4YHBIM  pPacTBOPOM  OKCHJIA
cepebpa);  oOpasmbl  MUIacTMacc,
KaydyKOB M PE3UHBI; KOJUICKIUH

«HedTp» U «YT0IBY;
BuieohparMeHT «BynkaHuzanus
PE3UHBDY.

JlaGopartopHbie OTIBITHI:
03HAaKOMJICHHE C oOpa3uamu
IUIACTMACC, KaydyKOB M PpE3UHBI;
MOJIETTMPOBAaHHE MOJIEKYJI
YTJIEBOJOPOAOB u

TaJIOrCHOMMPOU3BOAHLBIX; IIOJYUCHHUEC
METaHa W HU3YyYEHUE €Tr0 CBOMCTB;
[IOJIyUEHUE AalleTUIIEHA U W3YYEHHE
€ro CBOMCTB.

[TpakTnueckue paboTHI:
«[lonydyeHne oTuiEeHA W H3ydEHUE
€ro CBOMCTBY,

PacuérHble 3amaum: onpeneneHue

MOJIEKYJIIPHOM hopMyIb
OpTraHUYECKOTO BelIeCcTBa o
MacCOBBIM JOJIIM aTOMOB
AJIEMEHTOB, BXOJSIIIUX B €T0 COCTaB;
HaxXO0XJICHUE MOJIEKYJIIPHOMN
hopMyIBI OPTraHUYECKOr0

coeMHeHus: 1Mo Macce (00beMy)
MPOJAYKTOB CTOpaHUs; pacu€Thl IO
YPaBHEHHIO XUMHUYECKON PEaKLIUH.

Paznen 3. Kuciopoacoaep:kamnmye opraHndeckue coeIuHeHnst
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3.1

Crnuptsl. Genon

11

[TpenensHble OJTHOATOMHBIE
cnuptel. CrpoeHue Moisiekyn (Ha
OpUMepe MEeTaHoJda M 3TAHOJIA).
['omomoruyeckuit  psf, oOmas
dopmyna, u3oMepHsi, HOMEHKJIaTypa
u  winaccupukanug.  Dusznueckue

CBOICTBa MPEeACIIbHBIX
OJTHOATOMHBIX CIIUPTOB.
Bonopoansie CBA3U MEXIY

MOJIEKYJIAMH CIIUPTOB. XHUMHUYECKHE
CBOWCTBA: peaKkUMM  3aMELICHMS,
JeruipaTaluy, OKUCJIEHUS,
B3aUMO/JICHCTBHE C OPraHUUECKUMU U
HEOpPraHUYECKUMU KHCJIOTaMHU.
KavecTBeHHast peaxius Ha
OJIHOATOMHBIE CIUpThL. JlelicTBue
3TaHOJIa U METaHOojJa Ha OPraHu3M
yenoBeka. CrocoObl MONydYeHUs WU
IpUMEHEHHE OJTHOATOMHBIX
CIIUPTOB.

ITpoctbie >¢upel, HOMEHKIATYpa
u U30Mepus. Ocobennoctu
(bU3NYECKUX U XUMUYECKUX CBOMCTB.

MHoroaromHsie CIIUPTHI -
STUJICHIJIUKOJb U TJIMLEPUH.
dusnueckue U XUMHUYECKHE
CBOWCTBA: pEAaKUMMU  3aMELICHMUS,
B3aUMOJICVCTBUE C OPTaHUYECKUMU U
HEOPraHUYeCKUMHI KHCJIOTaMH,
KayeCTBEHHasI peakuus Ha
MHOT0aTOMHBIE CIIUPTHI.
IIpencraBnenue 0 MEXaHU3Me
peakuui HYKIE€0()UIBHOTO
3aMmeleHus. [[efictBue Ha OopraHu3m
yenoBeka. CrocoObl MOJydyeHUs H
IIPUMEHEHNE MHOTOaTOMHBIX
CIIUPTOB.

@®enon. CTpoeHHE  MOJEKYJIBI,
B3alMHOE BIIMSHUE THAPOKCOTPYIIIBI
u OeH3onbHOro sjapa. dusnyeckue
cBoiictBa (eHona. OcobeHHOCTH
XMMUYECKMX  CBOWCTB  (heHoIa.
KauectBennsle peakiuu Ha (heHoI.
Tokcnynocth  ¢eHona. CrocoOsl
MOJIy4YeHUs ¥ TpUMEHeHHe (QeHona.
denonpopmasibieTuAHAs CMOJIA.

https://lib.myschool.

edu.ru/content/4065

3.2

KapOonunbHbie
COCIMHEHUSI:
JIbJETUABI U
KETOHBI.
KapOoHnoBeie
KUCI0Thl. CI0XKHBIE

21

KapOoHubHBIE COETUHEHUS —
IBJETUABl U KETOHBI. DJIEKTPOHHOE
CTpOCHHE KapOOHWJIBHOM TIPYIIIBI.
['omoornyeckre psapl anbIeTHI0B
U KETOHOB, obmas ¢dopmyna,
HU30MepHst 1 HOMEHKJIaTypa.

https://lib.myschool.

edu.ru/content/1494
5
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a¢upsl. XKups

dusndeckue cBOMCTBA alIbAETHUI0B U
KETOHOB. XHMMHYECKHE CBOMCTBA
aNbJIETUIOB M KETOHOB: peakluu
IIPUCOEANHEHNS. Oxucnenue
aJbJIETH/I0B, KAYeCTBEHHbIE pEaKlnuu
Ha anpaeruasl. CrnocoObl MoMydYeHus
U T[pUMEHEHHE  ajJbJeTHJ0B U
KETOHOB.

OaHOOCHOBHBIE npeneabHbIe
KapOOHOBBIE KUCIOTHL. OCcOOEHHOCTH
CTPOEHHUS  MOJIEKYJ  KapOOHOBBIX
KkucnotT. M3omepus U HOMEHKIIATypa.

du3nyeckue CBOMCTBaA
OJITHOOCHOBHBIX MpeAeIIbHBIX
KapOOHOBBIX KHCIOT. BomopoaHbie
CBSI3H MEXITY MOJICKYJIaMH

KapOOHOBBIX KHCIIOT. XHUMHUYECKUE
CBOMCTBA: KHCJIOTHBIC CBOICTBA,
peakiusi dTepuUKaIUN, PEeaKIHUU C
y4acTHEM YTJIEBOJOPOAHOTO
pagukana. OCOOEHHOCTH CBOWMCTB
MypaBbUHON KHUCHOTHL. [loHsATHE O
MIPOU3BOJHBIX KAPOOHOBBIX KHCIIOT —
CIOXHBIX 3pupax. MuHoroobpasue
KapOOHOBBIX KHUCIOT. OcoOeHHOCTH

CBOMCTB HEIPEACIIbHBIX u
apOMaTHYECKHUX KapOOHOBBIX
KHCIIOT, JTUKApOOHOBBIX  KHUCIIOT,
THAPOKCHKAPOOHOBBIX KHCJIOT.
[IpencraBurenu BBICIIIX
KapOOHOBBIX KHCIIOT: CT€apUHOBas,
MMaJIbMUTHHOBAS, OJICMHOBAS,

JMHOJIEBAs, JMHOJIEHOBAs KHUCIIOTBHI.
CrniocoObl MOTy4eHUsI U IPUMEHEHHE
KapOOHOBBIX KHUCIIOT.

CroxHsie 3upsl.
['omonoruueckuit  psin, oOmas
dbopmyina, HU30MEPHUS u

HoMeHKiatypa.  dusmyeckne
XUMHUYECKHE CBOWMCTBA: THAPOJIHU3 B
KHUCJION U IIEJIOYHOM Cpeje.

XKupsl. Ctpoenue, puzndeckue u
XAMHYECKHE  CBOMCTBAa  >KMPOB:
TUIPOJIN3 B KHUCIOM U IIEIOYHOU
cpene. OcobenHoctr CBOWCTB
JKUPOB, CoJIepXKaIInX OCTaTKHu
HEMPEACIbHBIX  JKUPHBIX  KHCIIOT.
Kups! B mpupoe.

Mputa  Kak  COJIM  BBICIIHMX
KapOOHOBBIX KHCIJIOT, HX MOIOLIee
JICUCTBUE.
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3.3

YriaeBoasl

OGmas XapaKTEPUCTHKA
YIJIEBOJIOB. Knaccudukanus
YTJIEBOJIOB (MoOHO-, M- "
nojucaxapuabl).  MOHOCaXapHIbL:
III0Ko3a,  (pykTosa,  ramaxrosa,

pubo3a, ne30kcupudo3a.
dusunueckue CBOMCTBA u
HaxXO0XJICHUE B MIPUPO/IE.

doTtocuHTE3. XMMHYSCKHE CBOMCTBA
[JIIOKO3BI:  PEAKIUU C  y4acTHEM
CIIUPTOBBIX W aIbJACTUIHON TPYIIII,
CIIUPTOBOE i MOJIOYHOKHCIIOE
Opoxenue. [IpuMeHEHHE TIIIOKO3BI,
e€ 3HauCHHE B KU3HEIACATCIHLHOCTU
opranusma. Jlucaxapuel: caxaposa,

MaJIbTO3a 51 JIAKTO3a.
BoccranasnuBaroiue u
HEBOCCTaHABIIMBAIOLINE

Jucaxapuibl. IM'upponus
JINCAaXapuiOB. Haxoxnenue B
pupoje u IIPUMEHEHUE.
HOJII/ICB.XapI/IZ[bII KpaxmaJl, TJIMKOI'CH
u LIEJLIF0JI03A. Crpoenue
MaKpOMOJIEKYJI Kpaxmaa,
[JIMKOT€Ha u LEJUTFOI03BI.

@u3nYecKre CBOMCTBA Kpaxmana H
LEJUTI0JI03bl. XMMHUYECKHE CBOWCTBA
Kpaxmaya: THUApPOJIn3, KaueCTBEHHAs
peakuuss ¢ HOAOM. XHUMHYECKHUE
CBOMCTBA IIEJUIKOJIO3bL: THJAPOJIN3,
noinyuyeHue d(GUpPOB  LEIITOIO3HI.

ITonsTne 00 HCKYCCTBEHHBIX
BOJIOKHaX  (BUCKO3a,  aleTaTHBIN
IENK).

OKCEpUMEHTAJIbHBIE METO/IbI
U3y4yeHus BELIECCTB " nux
IIPEBPAILCHMI:

JeMoHcTpanuu:

CBOMCTBA CIIUPTOB:
pacTBOPUMOCTh B BOJIE,

B3alMOJICIICTBHE 3TaHOJIA C HATPHUEM,
OKHCJIECHHE  OJTUJIOBOTO  CIHUpPTa
JUXpOMaToM  Kaimusi  (BO3MOJKHO
WCIIONIb30BaHUE BUACOMATEPUATIOB);
KaueCTBEHHbIE PEAKIIMU aJIbJIETH/I0B:
C aMMHa4YHBIM PACTBOPOM OKCHJA
cepebpa u ruapokcuaom menu(Il);
XUMHUYECKHE CBOMCTBAa  pacTBOpa
YKCYCHOM KHCJIOTHI.

JlabopaTopHbIE OMBITHI:

peaxuus rIIMLEepUHa c
ruapokcugoM wmenu(ll); oxucnenme

https://lib.myschool.

edu.ru/content/5446
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STUJIOBOTO  CHUPTa B  albJETH]
PacKallCHHOM MEIHOM IIPOBOJIOKOM;
B3aMMOJICIICTBHE PAcTBOpa IIIIOKO3BI
c TUIPOKCHUIOM meau(1l);
B3aMMOJICICTBHE Kpaxmalia C HOJOM.

[TpakTuyeckue paboTsI:
«Pemenue AKCIIEPUMEHTAIBHBIX
3a7a4 = no TemMe «CoupTtel U
beHOTBIY; «Pemenue
AKCIIEPUMEHTAIbHBIX 3a/a4 110 TEME
«Kap6oHoBbie KuCIOTBI. CIOXKHBIE
UPBIY.

Pacuérnble 3agauu:

omnpeaecieHue MOJIEKYJIIPHOI
dbopMyIbl OPraHMYECKOro BEIIECTBa
[0 MaccoBbIM  JIOJIIM  aTOMOB
AIIEMEHTOB, BXOJAIIUX B €r0 COCTaB;
mo wmacce (00bemMy) MPOAYKTOB
CrOpaHHusi; O KOJMYECTBY BEIIECTBA
(macce, 00beMy) MIPOJIYKTOB
pPEaKuu /WM HCXOIHBIX BEIIECTB;
pelieHne  pacy€THBIX 3a4a4  Ha
orpezeNneHue JOTTU BBIXOJa
IIPOJYKTA PEAKIUU OT TEOPETUUYECKU
BO3MO)XKHOTO.

Pasznen

4, Azorcon

epKamue OPraHndeCKue COCAMHCHUs

4.1

AMUHBI.
AMUHOKHUCIIOTEL

benxkn

12

AMUHBI - OpPraHUYECKHE
MIPOM3BOTHBIC aMMHaKa.
Knaccudukanms aMUHOB:
anudaTuyeckue U apoOMaTHUECKUE;
MepBUYHBIE, BTOPUYHBIC u
TpetuuHble. CTpoeHHE  MOJIEKY,
oOmas dbopmyna, U30Mepus,
HOMEHKJIaTypa u ¢busnueckue
cBoiicTBa. XHWMHYECKOE CBOMHCTBA
anuaTUuecKuXx aMHUHOB: OCHOBHBIE
CBOICTBA, ANKUIMPOBAHUE,
B3alMOJICUCTBHE TEPBUYHBIX
aMHHOB C a30THUCTON KHCJIOTOM.
Conu aJKuIaMMOHUS.

AHUIUH — IPEICTaBUTENIb AaMUHOB
apomaruueckoro psiga. CrpoeHue
aHunuHa. B3auMmHOE BAMSHUE Tpymi
aTOMOB B  MOJICKYJIC  aHWJIMHA.
OCOOEGHHOCTH XMMHUYECKHUX CBOWCTB
anunuHa. KauecTBeHHbBIE peakuu Ha
aHwmH. CrocoObl TONY4YeHHs U
MIPUMEHEHHE anrpaTUIECKUX
amuHOB. [lonydyenue aHwIMHA U3
HUTPOOEH3071a.

AmuHokuciotel. HomeHnknatypa

u 30MEPHS. OtxenpHbBIE

https://lib.myschool.

edu.ru/content/4039
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nNpeacTaBuTCIIM O~ aAMHUHOKHCIIOT:

TJIUIYH, aJlaHUH. Ddusnueckue
CBOMCTBa aMHHOKHCIIOT.
XUMHYECKHE CBOMCTBA

AMUHOKHUCJIOT Kak  aM(OTepHbIX
OpraHMYECKUX COECIMHEHUM, peakuus
MOJIMKOHCHCALINH, o0Opa3oBaHue
MEeNTUAHON CBsI3U. buonornueckoe
3HaueHue aMHHOKUCIOT. CHUHTE3 U
TU/IPOJIN3 NENTUIOB.

benku KaK IPUPOJIHBIE
nonumepsl. [lepBuynasi, BTOpUYHAS
U TpETHYHAas CTPYKTypa OEJIKOB.
XUMHUYECKHUE  CBOMCTBa  OEJKOB:
THIPOJIU3, JeHaTypaLus,
KaueCTBEHHbIE PEAKIIMH Ha OEIIKHU.

DKCIepUMEHTANIbHBIE METO/IBI
U3Y4EHUS BEII[ECTB " 1704
MpEBpAILICHUI:

JemMoHcTpanuu:

pacTBopeHHe OEIKOB B BOJE;
JICHaTypauus 0eJKOB npu
HAarpeBaHWU; LIBETHBIE  pPEaAKIHUH
OEJKOB.

[TpakTuueckue paboThI:
«Pemenue AKCIIEPUMEHTAIbHBIX
3aJa4 Mo TeMe «A30TcoaepiKaliue
OpraHMYecKue COCTMHCHUSI»Y,
«Pemenue AKCIIEPUMEHTAIBHBIX
3agau  no Teme «Pacmno3HaBaHue
OPTraHUYECKUX COCAUHEHUIMY.

PacuérHble 3amaum: onpeneneHue

MOJIEKYJISIPHOM bopMmyIbl
OpraHUYECcKOro BEIIIECTBA o
MacCOBBIM JOJISIM aTOMOB

AIIEMEHTOB, BXOJAIIUX B €r0 COCTaB;
no Macce (00beMy) NPOAYKTOB
CTOpaHHusl; IO KOJIMYECTBY BEIIECTBa
(macce,00peMY) TPOAYKTOB PEAKIIUU
W/WJIA UCXOJIHBIX BEUIECTB; PEIICHHE
pacu€THBIX 3a1a4d Ha OIpPEIEICHUE
JIONTM BBIXOJ]A MPOJIYKTA PEaKIUH OT
TCOPCTUUCCKH BO3MOXKXHOTO.

Pazgen 5. BoicokoMoJieKy/IsipHbIe COeIMHEHUS

OCHOBHBIE  TIOHATUS  XHUMHH
BBICOKOMOJICKYJISIPHBIX COEIUHECHH:
MOHOMEp, TMOJHUMEP, CTPYKTYPHOE

BeicokomonekysapH 5 3BEHO, CTeleHb monumepu3anu, | https://lib.myschool.
BI€ COCTUHEHUS cpemHsii  MOJNEKyJsipHas — Macca. [edu.ru/content/14700
OcCHOBHBIE METOIbI CHHTE3a
BBICOKOMOJICKYJISIPHBIX  COCMHCHUI
— NOJIMMEpPHU3aIHs u
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MOJINKOHJICHCALIHS.

ITonumepHslie MaTepUaIbL.
ITnactmaccel (monuaTHIIEH,
MIOJIMIIPONIMIIEH, TIOJMBUHWIXJIOPUL,
IIOJIUCTUPOJL,
MOJIMMETWIMETAKPHUIIAT,

MOJINKApOOHATHI,

o THIIeHTEpedTanar).
YTunuzanus u nepepaboTka
TUTACTHKA.

DJ1acTOMEpBHI: HaTypaJIbHbIN
Kay4dyK, CHHTETHYECKHE KaydyKd
(OyTanueHOBBIH,  XJIOPOMPEHOBBIMH,

M30IIPEHOBBIN) U CUJIMKOHBL. Pe3nHa.
Bonokna: HarypanbHble (XJIOMOK,
mIepcTh, MIENK), HMCKYCCTBEHHBIC
(BuUCKO3a,  aleTaTHOE  BOJIOKHO),
CHUHTETHYECKHE (KAPOH U JIABCaH).

[Tonumepsl CHEIHATbHOTO
HasHayeHWs  (TeduioH,  KeBiap,
AIIEKTPOIPOBOIALIUE MOJIUMEPHI,
Ouopasnaraemble IOJTUMEPBI).

DKCcIepUMEHTaIbHbIE METO/IBI
U3y4eHUS BEIIIECTB u
UXTIPEBpaIlleHU:

JemoHncTpanuu:

O3HAKOMJICHHE C  oOpasuamu
OPUPOJHBIX W HCKYCCTBEHHBIX
BOJIOKOH, IJIACTMAcC, KayuyKOB.

[TpakTiueckue paboThI:

Pemenne  sKcrepuMeHTAIbHBIX
3amad mo Teme «Pacmo3HaBaHue
IJIACTMACC ¥ BOJIOKOHMY.

Hroro: 102
11 kacc
DJIeKTPOHHBIE
Ne Koa-Bo U(ppoBbIE
Tema ypoxka DJIeMeHTBI COAePKAHUS (pp )
n/n 4acoB o0pa3oBarte/ibHbIE
pecypchl
Pa3nen 1. Teopernueckue OCHOBbI XUMHU
Atom. CocTaB aTOMHBIX SIIED.
Ctpoenue aToma. 9
o XUMUYECKUN dneMeHT. M30Tomsl.
Ilepuonnueckuii
CtpoeHHe SJEKTPOHHBIX 000J0UYEK
3aKOH U .
Mepromaeckas aTOMOB, KBaHTOBBIE gucna. |https:/lib.myschool.
1.1 p cHeTeMA 9 DHepreTuyecKue YPOBHH u |edu.ru/content/1620
MNOJYypOBHU. ATOMHBIE OpOHUTAIH. 3
XUMHYECKHUX
Knaccudukanus XUMHAYECKHUX
anemenToB J[.W.
9JIEMEHTOB (s-, P-, d-, f-a1emeHTHI).
MenneneeBa

Pacnpe;leneHHe OJICKTPOHOB o
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ATOMHBIM OpOHTANSAM. DJIEKTPOHHBIE
KOH(UTYpalliki aTOMOB 3JIEMEHTOB
MEPBOrO—YETBEPTOrO  MEPUOIOB B

OCHOBHOM u BO30YXIEHHOM
COCTOSTHUH, JNEKTPOHHbBIE
KOH(HUTypauu HOHOB.
DNEeKTPOOTPULIATENBHOCTb.
[Tepuoauueckuit 3aKOH U
[Tepuoanueckast cucrema
XUMHUYECKUX 3JIEMEHTORB JN.
Meunneneesna. CBs3b
MEePUOIUYECKOTO 3aKOHa u
[Tepuoanueckoit CHUCTEMBEI
XUMHUYECKUX AJIEMEHTOB c
COBPEMEHHON TEOpUEH CTPOEHUS
aTOMOB. 3aKOHOMEPHOCTH

W3MEHEHHMS CBOWMCTB XMMHMYECKHX
DIIEMEHTOB W  00pa3yeMbIX HMH
MPOCTBIX W CJOXKHBIX BEIIECTB IO
rpynnaM Y IepuojaM. 3HauyeHue
MEPUOANYECKOTO 3aKOHa JI.1.
Menneneena.

1.2

CrtpoeHue BelecTBa.
Mmuoroo06pasue
BEIECTB

11

DKCIepUMEHTAJIbHbBIC METO/JIBI
U3y4YeHUs BCIISCTB i X
MpEBpAILICHUI:

JeMoHCcTpanmu: BUAbl  TaOJIHUIL
«Ilepuognyeckas cHcTeMa
XUMHYECKUX 3JIEMEHTOR J.N.
MenneneeBa»

XuMudeckast CBSI3b. Buner
XHUMHYECKOH CBS3U: KOBaJICHTHA,
HOHHAa, MeTaIn4YecKas.
MexaHn3MBbI oOpa3oBaHUs

KOBAJEHTHOM CBA3M: OOMEHHBIH H
JIOHOPHO-aKLENTOPHBIM. DHeprus u
JUIMHA CBSI3H. [TonsproCTs,
HaIlpaBJICHHOCTb M HACHIIAEMOCTh
KOBAJICHTHOU CBsi3U. KpaTHbIe CBsI3H.

Bonoponnas CBSI3b.
MexMoueKysspHbIe
B3aMMOJCHCTBHSL.

BanenTHocTh M BaJIGHTHBIE
BO3MO>KHOCTH aTOMOB. Cas13p

AIIEKTPOHHOU CTPYKTYPBI MOJIEKYT C
WX TEOMETPUYECKHM CTpPOEHHEM (Ha
IIpUMEPE  COCAUHEHUN DIIEMEHTOB
BTOPOTO MEPUOJA).

[IpencraBieHne 0 KOMIUJIEKCHBIX

COCIUHCHMSIX. Cocrasn
KOMILIEKCHOTO HOHA:
KOMIUIEKCOOOpa3oBaTeNb, JIUTAH/bI.
3HaueHnue KOMIUJIEKCHBIX

https://lib.myschool.e

du.ru/content/5628
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COCIMHEHUN. ITousarue 0

KOOPAWHALIMOHHON XUMUMU.
BemectBa  MONEKyJISIpHOrO U

HEMOJIEKYJIIPHOTO CTpOEHMS. Tumbl

KPUCTAITTNYECKHIX peméTox
(CTpYKTYp) U CBOMCTBA BEILIECTB.
[Tonsitue 0 JUCTIEPCHBIX

cucreMax. VcTuHHBIE PAacTBOPBI.
[lpencraBieHne O  KOJUIOMTHBIX
pactBopax. CmocoObl BBEIpaXCHUS
KOHIICHTPAIIUK PAacTBOPOB: MaccoBast
JOJsl  BEIIecTBA B PacTBOPE,

MOJIIpHast KOHLEHTPALU.
Hacpliennsle ¥ HEHACHILICHHBIE
pacTBOPBI, pPacTBOPUMOCTb.
Kpucramnoruaparsr.
Knaccugukainus 1 HOMEHKIATypa
HEOPraHUYECKUX BEULICCTB.

TpI/IBI/IaJ'IBHBIe Ha3BaHHUA OTACIBHBIX
HpGI{CTaBHTeHCﬁ HCOPraHNYCCKUX
BCIICCTB.

OKCrepuMEHTaJIbHbIE METO/BI
U3Y4EHHUS BELICCTB u nux
IIPEBPAILCHUI:

JlemoHcTpanuu: MOJIEH

KPHUCTAJUIMYECKUX PELIETOK.
PacuérHbie 3amaun: pacueTsl C

1.3

XUMHYECKHUE
peakuuu

19

HUCIO0Jb30BAHUEM MMOHSATHH
«maccoBasi  JI0Jii  PacTBOPEHHOTO
BCILIECTBAY, «MOJISTpHAst
KOHIICHTPALIUSI»

Knaccudukanms XUMHUYECKUX
peakuuii B  HEOPraHUYECKOW U
OPraHUYeCKOu XAMUHU. 3akoH
COXpAHEHHUsI MAacChl BELIECTB; 3aKOH
COXpaHEHHUs u MIpEeBpaICHHS

DHEPrUM NPU XUMHUYECKUX PEAKLUAX.
TemoBble 3(PPEeKTl XUMUYECKUX
peakuui. Tepmoxumuyeckue
YpaBHEHHS.

CKOpOCTh XMMHMYECKON PpEaKIMH,
€€ 3aBUCHUMOCTb OT Pa3IUYHBIX
(baxTopoB.

['oMoreHHble U TeTEpOreHHBIE
peakuuu. Katanns n katanusaTopsl.

OOpatumble ¥ HeoOpaTUMbIE
peakiuu. XUMHUYECKOE pPaBHOBECHE.
KoHncranra XUMHUYECKOTO
paBHOBecHsl. DakTOpbl, BIUAIOLIUE
Ha MOJIO’KEHNE XUMHYECKOT0
paBHOBECHSI: TEMIIEpATypa, 1aBICHUE
U KOHIEHTpaluu BEIIECTB,

https://lib.myschool.e

du.ru/content/15185

https://lib.myschool.e

du.ru/content/16236
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y4acCTBYIOIIMX B peakuuu. [IpuHmmn
JIe Hlarenne.

DIIEKTPOIUTHYECKAS
mucconranus. CuibHble W cradble
AIEKTPOJIUTHI. Crenenb
JIUCCOLIMALIAH. Cpena  BOAHBIX
pacTBOpOB: KHCJIOTHAA,
HEWTpajibHasd, LEI0YHAs.

Bomoponnsnii  mokazatens  (pH)
pactBopa. ['maponn3 conei. Peakuuu
MOHHOTO oOMeHa. OKHUCIUTENbHO-
BOCCTAHOBUTEJIbHBIE peaKkiuu.
CTeneHb OKUCIICHUS.

OKuCIHUTeNIb U BOCCTAHOBHUTEIIb.
[Tpoueccsl OKUCJICHUS u
BOCCTaHOBJICHHUSI. Baxwnerimue
OKHCJIIUTETM U  BOCCTAaHOBHUTEIH.
Meton  snekTpoHHOro  OanaHca.
DJIEKTPOIU3 PacTBOPOB M PACIIaBOB
BEIIECTB.

DKCnepUMEHTAIbHbIE METO/IBI
U3y4YeHUs BEIIECTB " ux
MpEBpAILICHUI:

JlemMoHCTpauu:

pasioKeHue NepoKCuaa BOAOPOaa
B IIPUCYTCTBUU KaTaau3aTropa.

JlaGopaTopHsble OIIBITHI:
IIPOBEJICHUE  pEaKUUd  HMOHHOIO
oOMeHa; oIpezeiIeHue Cpelbl

pPAacTBOPOB BEIIECTB C IOMOIIBIO
YHHUBEPCAJIBHOTO MHJIMKATOPA.
[TpakTueckue paboThI:
«BnusHue pa3nuyHbIX (HaKTOpOB Ha
CKOpPOCTH XUMHYECKOH peaKHI/II/I»;
«BnusHue pa3nuyHbIX (PaKTOPOB Ha

IIOJIOXKEHUE XUMHUYECKOTO
paBHOBECUSA; «XUMHYECKHE
peaxuuun B pacTBoOpax
JIIEKTPOJIUTOB.

PacuérHble  3amayn:  pacy€rsl
Macchl BellecTBa WM 00beMa razoB
1o W3BECTHOMY KOJIMYECTBY
BElIeCTBa, Macce WIu 00BeMy
OJIHOTO M3 YYaCTBYIOIIUX B PEAKIIMU
BEIIECTB; BBIYUCICHHUE MacCOBOM
JIOJIM W MOJISIPHOM KOHIEHTPALHU
BElIECTBa B PAacTBOpE; BBIYUCIICHUE
MaccChl (oObema, KOJIMYeCTBa
BElIeCTBa) MPOAYKTA PEaKIUu, €CiH
OJIHO M3 BEUIECTB JIaHO B BHJE
pacTBopa C ONpeIeIEHHOW MacCOBOM
JI0JIE PaCTBOPEHHOTO BEIIECTBA.

41




Pa3nen 2. Heopranuyeckasi XumMus

2.1

HewmeTtamnsl

ITonoxenue HEMETALJIOB B

ITepuonnueckoi cucreme
XHUMHUYECKHX 3JICMEHTOB J..
Menneneena " OCOOCHHOCTH

cTpoeHuss ux aromoB. dusnueckue
CBOICTBa HEMETAJIOB. AJIIOTPONHUS

HEMETaJlJIOB (Ha npuMepe
Kucimopona, cepol, (Gochopa u
yrieposa).

Bonopon. [Tonyuenue,
duznveckue u XHUMUYECKHE

CBOICTBA: pEakUUHU C METALUIAMH U
HEMETAJUIaMHM, BOCCTAHOBHTEJIbHBIC
ceorctBa. ['mapuasl. TonnuBHBIE

JJIEMEHTHI.

["asioreHsl. Haxoxnenue B
Opupoje,  CHocoObl  MOJYyYCHHMS,
¢duznueckue U XUMHUYECKHE
CBOMCTBA. l"anorenoBOIOPOIBIL.
Baxneimue Kuciopoaconepkaine
COEJIMHEHUS raJIoreHOB.

JlabopaTtopHble ¥ MPOMBIILICHHBIE
CIOCOObl  TOJYyYEHUS  TaJOreHOB.
[IpumeHeHne TaJOreHOB U UX

COCIMHECHU.
31 Kucnopon, o3on. Jlaboparophbie
u IIPOMBIIIIJIEHHBIE CIOCOObI

nostyueHus: kuciopozaa. dusnueckue
51 XAMUYECKHE CBOMCTBA 51
IIPUMEHEHHUE KHCJIOpOoJa M O030HA.
Oxcupl ¥ NEPOKCUIBL.

Cepa. HaxoxneHue B mpupoe,
CIoCOObI MONTY4YeHUsI, PUZNYECKUE U
XUMUYECKUE CBOICTBA.
CepoBogopona, cynbdumbl. Oxcupg
cepoi(IV), OKCHUJL cepoi(VI).
CepHucTast U cepHasi KUCIOThI U UX
con. OcOOEHHOCTH CBOMCTB CepHOM
kucioTel. [IpuMeHeHne cepel u €€
COCIMHECHU.

A3zor. Haxoxnenue B mpupoje,
CHoCcOOBI MOTy4eHus], GU3NYecKue U
XUMHYECKHE CBOiicTBA. AMMMaK,
HUTpUbl. OKcuabl a3oTa. A30THCTas
W a30THas KHUCIOTBI M HX COJH.
OcoOeHHOCTH ~ CBOMCTB  a30THOMU
KuCIoTHL. [IpruMeHenune azora u ero
COeMHEHUH. A30THbIE y1OOpEHUSI.

docdop. Haxoxnenue B
MpHUpPOJE,  CIOCOOBI  MOTYYCHHS,
(l)I/I3I/I‘IeCKI/Ie n XUMHNYCECKHUEC

https://lib.myschool.e

du.ru/content/14632
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cBoiictBa. Dochuael u Qochun.
Oxkcunet  ¢ochopa,  dochopnas
kucinora u e€ comu. [lpumeneHue
dochopa © ero  COCAMHCHHIA.

docdopHbie y1oOpeHus.

Yraepon, HAXO0XJCHUE B
pUPOJIE. AnnorpornHbie
monupukanuu. — Dusmueckue U

XUMHYECKHE  CBOMCTBA  MPOCTHIX
BEIIIECTB, 00Pa30BaHHBIX YIIIEPOJIOM.
Oxkcup yraepoaa(Il), OKCH]T
yraepona(lV), yrombHas kucimora u
e€ coilu. AKTUBUPOBAHHBIN YIoOJib,
aacopbuus. DymnepeHsl, rpadeH,
YIIEpOAHbIE HAHOTPYOKHU.
[IpuMeHEeHHEe TIPOCTBHIX  BEIICCTB,
00pa3oBaHHBIX YIIIEPOJOM, U €ro
COCIMHEHUM.

Kpemuuii. Haxoxnenue B
IpUpPOJE,  CIOCOOBl  IMOIYYEHMS,
buznvecKue 51 XUMHAYECKUE

cBorctBa. Oxcun — kpemuus(l1V),
KpEMHHUEBAsl KHUCIIOTA, CHJIMKATBHI.
IIpumeHeHne  KpeMHUS U €ro

COEIMHEHUH. Crexkiio, ero
MOJIy4eHHUE, BUbI CTEKIIA.
DKCcIepUMEHTANbHBIE METO/IBI
W3y4YeHUs BEIICCTB " 1704
MpEBpAILICHUI:

JlemoHcTpanuu: oOpasisl
HEMETAIIJIOB; ropeHue CepBl,
docdhopa, xkemesa, MarHusi B
KHCIIOPO/IE.

JlaGopaTtopHubie OTIBITHI:
KaueCTBEHHbBIC peaxkuuu Ha

HEOPraHUYeCKHe HOHbI M KaTUOH
BOJIOpOJIa; MOJydyeHUEe M coOupaHue
ra3os.

[TpakTiueckue paboThI:
«Pemmenne 9KCHEPUMEHTATbHbIX
3amad 1o Teme  «lamoreHe»,
«Pemmenne 9KCHEPUMEHTATbHbIX
3amau 1o Teme «Cepa u ee
COCZIMHEHUS»», «Pemenne

OKCTIEPUMEHTAIBHBIX 3a/1a4 10 TeMe
«A30or ©m dochop u  ux
COCTUHEHU».

PacuérHble 3amauM: BBIUMCIIEHUE
Macchl BeIecTBa WM 0OBbeMa ra3oB
o U3BECTHOMY KOJINYECTBY
BElIeCTBa, Macce WIu 00BeMy
OJIHOTO U3 YYaCTBYIOIIMX B PEAKIMH
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BEIICCTB; BBLIYHCIICHHUE MAacChl
(oObema, KoIMYECTBA  BEIIECTBA)
MPOJIYKTOB PEAKIIUH, €CIH OIHO W3
BEILIECTB HMEET IPUMECH;
BBIYMCIICHHE Macchl (oOBbeMma,
KOJIMYECTBA BEIIECTBA) MPOAYKTa
peakIuu, €ClIM OJHO W3 BEIIECTB
JaHO B BHWJAE  pacTBopa C
ONpeAeICHHOM  MacCOBOM  Joyieit

2.2

Mertamibsl

23

PacTBOPEHHOTO BCIIECTBA;
BBIYHMCIICHHE  BBIXOJAa  IMPOJYKTA
peakiuu oT TEOPETHUUECKH
BO3MOKHOTO.

ITonoxenue METaJLIOB B
[Tepuoanueckoit cucTeMe
XUMHYECKHUX DJICMCHTOB.
Oco0eHHOCTH CTPOCHUS

DIIEKTPOHHBIX ~ 00OJOYEK  aTOMOB
MerawioB.  OO0mme  guznueckue
cBoMcTBa MeTauioB. [Ipumenenue
METAIJIOB B OBITY W  TEXHHKE.
CnnaBbl METaIIOB.

DNEeKTPOXUMHUYECKU I pan
HampspkeHud  metaiwioB.  OOmue
CIocoObl  TMOJIYYCHUS  METaJUIOB:
THJIPOMETAILTypI s,
MUPOMETAILTYPrus,
anexkrpoMeraiutyprus. Ilonstue o
Koppo3uun  MetawioB.  CrocoOsl
3aIUTHl OT KOPPO3HUH.

Obuas XapaKTEepPUCTHKA
METAJIJIOB [A-rpynner
[Tepnoanueckon CUCTEMBI
XUMHYECKHMX 3JeMeHTOB. Hatpuil u
KaJIMii: TolydyeHue, ¢u3nveckue Hu
XUMHUYECKHE CBOMCTBA, NMPUMEHEHUE
IIPOCTBIX BEIIECTB U UX COCIUHEHUI.

Ob6mas XapaKTepUCTHKA
METAJIJIOB [TA-rpynmsl
[Tepuoanueckoit CUCTEMEI

XUMHUYECKHUX 3JEMEHTOB. Maruuii u
KaJIBIIMI: TIoJTydeHune, pu3nueckue u
XUMHUYECKHUE CBOWCTBA, MPUMEHEHHUE
MIPOCTHIX BEIIECTB M UX COCTMHCHUH.
JKécTkocTh BOABI M CHOCOOBI €&

yCTpaHEHHUS.
ATIOMUHU: MIOJIyY€HUE,
buznueckue u XUMUYECKHE

CBOWCTBA, MPUMEHEHHUE MPOCTOrO
BEemeCTBA M €r0  COEIWHEHHH.
AMdoTepHble CBOWCTBAa OKCcHIa U
TUJIPOKCHIA ATTOMHHMNS,

https://lib.myschool.e

du.ru/content/14564
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TUAPOKCOKOMILIIEKCHI aTIOMUHUS.

Ob6mas XapaKTepUCTHKA
MeTauioB 1mob6ounblx moarpymm (b-
rpynn) Ilepuonmyeckoil cucteMsl
XUMHUYECKHUX 3JIEMEHTOB.

Ou3n4YecKue U XUMHUYECKHE
CBOMCTBa XpOMa M €ro COEIWHEHHII.
Okcuasl u rugpokcuasl xpoma(ll),
xpoma(Ill) u xpoma(VI). Xpomarsl u
IUXPOMAThI, WX  OKHUCIUTEIbHbIE
CBOMCTBA. [Tonyuenue u
MIPUMEHEHHE XpoMa.

duznyeckue U XUMHUYECKUE
CBOMCTBA Maprasua u €ero
COCIUHEHUN. Baxueiiniue
COCIMHEHUS mapranua(ll),
mapranna(lV), wmapranma(Vl) wu
mapranna(VII). [lepmanranar xanus,
€ro OKHCIIUTENIbHBIE CBOWCTBA.

duznueckue M XUMHYECKHE
CBOIICTBa kele3a U ero COeTUHEHUI.
Okcuapl, THUIPOKCUABI U  COJH
xenesza(Il) u xenesa(Ill). [lomyyenue
U TPUMEHEHUE JKeJIe3a U  €ro
CILTaBOB.

dusznueckue M XUMHYECKHE
CBOMCTBA M€ U €€ COEeIUHEHUI.
[Tonyyenue u mpuMeHEHUE MEAH U
€€ CoeqMHEHUN.

[uuk: momydyeHue, pusnvecKue u

XUMHYECKHE CBOICTBA.
AMdoTepHble CBONCTBAa OKCHIAa U
THJIPOKCHIA LIMHKA,
TUAPOKCOKOMILIIEKChI LUHKA.

IIpumenenue IHKA " €ero
COEeIMHEHUI.

DKCIepuMEHTaIbHbIE METO/IbI
M3y4YeHUs BEIIIECTB u 150:4
IIPEBPAILCHMI:

JemMoHcTpauuu: KOJUICKITUS
«MeTaisl u CILJIABBIY;
B3aUMOJICUCTBUE IETOYHBIX

HIIEIOYHO3EMEIBHBIX METAIOB €
BOJIOM (BO3MOXKHO HCIOJIb30BAHHUE
BHJICOMATEPHAIIOB).

JlaboparopHbie OITBITHI:
B3aMOJICHCTBHE MIEJTOYHBIX "
[IEJTOYHO3EMEIBHEIX ~ METAJUIOB  C
BOZIOM (BO3MOYKHO HCIIOJIB30BaHHUE
BHJIEOMATEPHUAIIOB); B3aUMOJICHCTBHE
TUAPOKCHIOB AIFOMUHUS W IIUHKA C
pacTBOpaMHM KHCJIOT M IHIEJIOYel;
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KaueCTBEHHbIEC PEaKIMU Ha KaTHOHBI
METAJIJIOB.

[TpakTuueckue paboThI:
«Pemenue AKCIIEPUMEHTAITLHBIX
3aja4 Mo TeMe «MeTamibl IIaBHBIX
HOATrPYILII»», «Peenne
AKCIIEPUMEHTAJIbHBIX 3a/1a4 10 TeMe
«MeTambl MOOOYHBIX TTOATPYIITIM.

PacuérHble 3a7auu: BBIYUCIICHUE
MacChl (oObeMma, KOJIUYECTBA
BEIIECTBa) MPOAYKTA PEAKIUH, €CIIH
OJIHO U3 BENIECTB JIaHO B BHJC
pacTBopa ¢ OIpe/ieIeHHON MacCOBOM
J0JIel  pacTBOPEHHOTO  BEIECTBa,
WIM UMEET MNPHUMECH; BBIYUCIICHUE
MaccChl (oOnema, KOJIMYeCTBa
BEIIIECTBA) MPOAYKTA PEAKIUH, ECIH
OJIHO W3 BENIIECTB JIaHO B BHJIC
pacTBopa ¢ OIpee’IeHHON MacCOBOM
J0JIe  PacTBOPEHHOTO  BEIECTBA;
BBIUMCJICHHE  BBIXOJA  MIPOAYKTa
peaxiuu oT TEOPETUICCKH
BO3MOJXKHOTO.

Pa3

ey 3. XuMus 4 JKU3Hb

3.1

Metonapl 1103HaHUS B
XUMHH. XUMUS U
KU3Hb

Ponr xumMuum B oOecreyeHUH
YCTOHYHMBOTO pa3BUTHSA
yesioBeuecTBa. [IoHATHE O HAy4dHBIX
METOJaX IO3HAHHUA U METOJOJIOTHH
Hay4yHOro wuccienoBanusa. Hayunsle

HPUHIUITBI OpraHu3aIu
XUMHUYECKOTO IIPOU3BOJICTBA.
[TpomsblrIeHHbBIE CIIOCOOBI

MOJTy4eHUS] BAXKHEUIIINX BEIIECTB (HA
IpUMEpE TMPOU3BOACTBA aMMHaKa,

CEepHOH KHCJIOTBI, METaHOJIa).
IIpoMblieHHBIE CIOCOOBI
[OJyYEHUS] METAUIOB U  CILUIABOB.
XUMHUYECKOE 3arps3HECHUE

OKpY’Karolen cpenbl u ero
nociencTeus. Pois  xumMuu B
obecreueHUN SHEPreTUYECKOU
0e30IacHOCTH.

XuMHUST W 3]I0pOBbE UETOBEKA.
JlexapcTBennsle cpencta. IIpaBuna

HCIIOJIb30BaHUS JIEKapCTBEHHBIX
npenaparoB.  Ponp  xumuum B
Pa3BUTUU MEIULIMHBL.

XuMus TIUIITN OCHOBHBIC

KOMITOHEHTBI, MHILNEBbIe JT00aBKH.

Porp xumMum B obecrneueHHH

MUILEBOH Oe30MacHOCTH.
Kocmernueckue u napgromepHsie

https://lib.myschool.e

du.ru/content/15327
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cpeactra. beitoBas xumus. [IpaBuna
0e301macHOTo UCTIONTb30BaHUS
npernapaToB  OBITOBOM XUMHH B
MMOBCEIHEBHOW KU3HU.

Xumus B CTPOUTEIICTBE:
BAKHEUILINE CTPOUTEIbHBIE
MaTtepHuabl (IIeMEHT, OETOH).

XuMHUs B CEIbCKOM XO3SICTBE.
Opranuyeckue W  MHUHEpaJIbHbIE

ya00peHusl. CoBpeMeHHbIE
KOHCTPYKLIMOHHBIE MaTepuabl,
KpackKu, CTEKJIO, KepamuKa.
Matepuansl  UIsi  3JIEKTPOHHKH.
Hanorexnosiorumu.

HUroro: 102

* Vder pabodeil mporpamMMbl BOCIHUTAHUS B TEMAaTUYECKOM IUIAHHUPOBAHUU
pabouux mporpaMm y4eOHBIX MPEIMETOB YTBEpXKIaeTcs Mpuka3zoMm aupekropa MBOY
COMI Ne 55 na texymuid yueOHbIH roa He nmo3nHee 31 aBrycra.
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