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HOACHUTEJIBHAA 3AIINCKA

[Iporpamma 1o XUMHM Ha YpPOBHE CpeaHero oomero oOpa3oBaHUs
paspaborana Ha ocHoBe DenepanmbHOro 3akona ot 29.12.2012 Ne 273-03 «O6
obOpazoBanuu B Poccuiickoit deaeparuny, TpeOOBaHUN K pe3yJibTaTaM OCBOCHHS
dbenepanbHOl 00pa30BaTENbHOW MPOrpaMMbl CPEIHEr0 OO0IIEro 00pa30oBaHUS
(®OIT  COO), mnpeacraBieHHblx B  DenepadlbHOM  TOCYJAPCTBEHHOM
oOpazoBatenbHoM ctanaapre COO, c¢ yuérom KoHuenmuu mnpenoaBaHus
y4eOHOro mnpenMera «XuMHUs» B 00pa3oBaTelIbHbIX OpraHusauusax Poccuiickoi
Qdenepanvy, peaNu3yIOMIUX OCHOBHBIE O00pa3oBaTelbHBIE MPOrpPaMMbl, U
OCHOBHBIX TOJIOKeHUH «CTpaTeruu pas3BUTUsS BocHHMTaHus B Poccuiickoit
O®epnepanuu Ha nepuon a0 2025 rona» (Pacnopsikenue IlpaBurensctBa PD ot
29.05. 2015 Ne 996 - p.).

OcCHOBY MOAXOMOB K pa3padOTKE MPOrpamMMbl MO XUMHUH, K OIPENEIICHUIO
oOuielt crpareruy 00y4eHus, BOCOIUTAHUS M Pa3BUTUS OOYUYarOIIMXCS CPENCTBAMU
yueOHoro npeamera «Xumus» 1is 10—11 kinaccoB Ha 6a30BOM ypOBHE COCTaBHIIU
koHuenryainbHpie nojioxkeHus PI'OC COO o B3anMMO0OYCIOBICHHOCTH ILIEJeH,
CoZlepKaHMsl, PE3yJbTATOB OOy4YeHUS] U TpeOOBaHUN K YPOBHIO MOATOTOBKHU
BBITTYCKHUKOB.

XHUMHYECKOE oOpa3oBaHue, NoJy4aeMoe BBITTYCKHUKaMU
0011e00pa3oBaTeNbHON  OpraHU3alNK, SBISETCS HEOTHEMJIEMOM YacThl0 HX
oOpazoBaHHOCTH. OHO CIYXHUT 3aBEpIIAOIIMM 3TallOM peaju3aluyd  Ha
COOTBETCTBYIOILIEM €My ©0a30BOM YpPOBHE KIIIOYEBBIX IIEHHOCTEH, MPHUCYLIUX
[EJIOCTHOM cHUCTeME XUMHYECKOro o00pa3oBaHUs. T IIEHHOCTU KacaroTcs
MIO3HAHUS 3aKOHOB MPHUPOJIBI, (OPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KyIbTYpPhI
YeJIOBEKa, a TaKKe SKOJIOTMYECKH OOOCHOBAHHOIO OTHOLIEHUS K CBOEMY
3I0pOBbI0 M MpUpOAHON cpene. Peanusyercs xumuueckoe oOpa3oBaHueE
oOy4Jaromuxcs Ha YpOBHE CpEAHEro oo1iero o0pa3oBaHUs CPEICTBAMH y4eOHOTO
npeamera «XUMHS», COJAEpPHKAHUE M TOCTPOCHHE KOTOPOro OIPEIETIECHbl B
nporpaMMe MO XMMHUU C YYETOM CHEeUM(PUKU HAYKU XUMUHU, €€ 3HAYeHUs B
NO3HAHUU MPUPOALI U B MaTEpPUAIIbHOM MU3HU OOIIECTBA, a TaKXKe C y4ETOM
o0IMX 1eneldl W TMPUHIUIOB, XapaKTEPU3YIOMIMX COBPEMEHHOE COCTOSTHUE
CHUCTEMBI cpeaHero ooiiero oopasoBanus B Poccuiickoit denepanum.

XWUMHS KakK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAyK UIPAaeT 0COOYIO poJib B
COBPEMEHHOW LMBUJIM3AIMH, B CO3[JaHUM HOBOW 0a3bl MaTepUaIbHON KYyJIbTYpBHI.
OnHa BHOCHT CBOI BKJIaJl B ((OPMHUPOBAHKE PAIIMOHATHLHOTO HAYYHOTO MBIIIJICHUS,
B CO3/IaHHME LEJIOCTHOIO MPEACTABIEHUS 00 OKPYKAIOIIEM MHPE KaK O €IMHCTBE
OPUPOJBI U YeJIOBEKa, KOTOpoe (OpMHUPYETCS B XMMHU Ha OCHOBE IMOHUMAHUS
BEIIECTBEHHOI'O COCTaBa OKPY)KAIOUIErO0 MHUpPA, OCO3HAHUS B3aUMOCBSI3H MEXKIY
CTPOEHHEM BEIIlECTB, UX CBOMCTBAMU U BO3MOKHBIMH 00JIACTSIMH MPUMEHEHHSI.



TecHO B3aUMOJEUCTBYS C APYTMMHU €CTECTBEHHBIMM HayKaMH, XUMHs CTalla
HEOTHEMJIEMOM YaCThI0 MUPOBOM KYJIBTYPbI, HEOOXOJUMBIM YCIOBUEM YCTIEITHOTO
Tpyla W JKM3HU Kaxaoro wieHa oOmiectBa. CoOBpeMEHHass XUMHUSI KakK Hayka
CO3MJATENbHAs, KaK HayKa BBICOKMX TEXHOJIOTMM HAllpaBlieHa Ha pEIICHUe
IJIO0ABHBIX TPOOJIEM YCTOMYMBOTO Ppa3BUTHSL YEJIOBEUECTBA — CHIPHEBOM,
SHEPreTUYECKOM, MUIIEBOM, SKOJIOIMUYECKON OE30MacCHOCTH U OXPaHbI 3JJ0POBbSI.

B cootrBercTBUM ¢ OOMIMMM UEISAMH W MPUHIUIIAMH CpEAHEro oOIIero
oOpa3oBanus cojaepxanue npeamera «Xumusi» (10—11 kmaccel, 6a30BbI yPOBEHB
U3YYEHHUS) OPUEHTHUPOBAHO MPEUMYIIIECTBEHHO HAa OOLIEKYJIbTYPHYIO MOJATOTOBKY
oOydJaromuxcs, HEOOXOAUMYK0 MM i1  BBIPA0OTKM  MHUPOBO33PEHUYECKUX
OPUEHTHPOB, YCICIIHOTO BKIIYEHUS B JKU3Hb COLMYMa, MPOJOJDKCHUS
0o0pa30BaHus B Pa3IMYHBIX 00JIACTSAX, HE CBSI3aHHBIX HETIOCPEACTBEHHO C XUMUEH.

CocrapnsomiuMu - ipeiMeTa  «XUMHsS»  SBISIOTCA  0a30Bble  KYpChl —
«Oprannueckas xumusi» U «OOIas M HEOpraHuyeckas XHUMHsS», OCHOBHBIM
KOMITOHEHTOM COJIEp>KaHUsI KOTOPBIX SIBJISIOTCSI OCHOBBI 0a30BOIl HAyKHU: CUCTEMA
3HAHHWI MO HEOPraHWYECKOW XMMUU (C BKIIIOUEHHEM 3HAHUW W3 OOIIeH XUMHH) U
OpraHn4eckon xumMuu. @OpMUPOBAHUE JAHHOM CHUCTEMBI 3HAHUN NPU HW3YYEHUU
npeamMeTa o0ecrneunBaeT BO3MOXKHOCTb PAacCMOTPEHHUsI BCEr0 MHOrooOpasus
BEIIECTB HA OCHOBE OOIIUX MOHITHH, 3aKOHOB U TEOPUN XHUMHUH.

CrtpykTypa comepxaHus KypcoB — «Opranudeckas xumus» u «OOmas u
HEOpraHuueckas XuMus» cpopMHpoBaHa B MpOrpaMMe MO XUMHUU HAa OCHOBE
CUCTEMHOr0 TIOAXOJa K U3YyYCHHIO Y4YeOHOro wMarepuaja ©u oOYCJIOBJIEHA
UCTOPUYECKA  OOOCHOBAaHHBIM  pa3BUTHEM  3HAaHUM  Ha  ONpEAENEHHBIX
TEOPETUUECKUX YpPOBHsSX. Tak, B Kypce OpraHMYecKOd XHMHUHU BEIIECTBA
paccMaTpHUBaIOTCS HAa YPOBHE KIIACCUYECKOW TEOPUU CTPOEHHUS OPraHUYECKUX
COCIMHEHUN, a Tak)Ke Ha YPOBHE CTEPEOXHUMHUYECKMX M  JJICKTPOHHBIX
npe/cTaBlieHud O cTpoeHuu BemecTB. CBeneHuss 00 H3ydaeMbIX B Kypce
BEIIECTBAX JAIOTCS B PA3BUTHH — OT YIJIIEBOJOPOJOB JO CIOKHBIX OMOJIOTHYECKU
AKTUBHBIX COCAWHEHWUA. B Kypce OpraHMueckol XWMHHU TOJYYarT pPa3BUTHE
c(hopMHpOBaHHBIE Ha YPOBHE OCHOBHOIO 001ero o0Opa3oBaHMs NMEPBOHAYAIBHbIE
NPEJICTABIICHUS O XMMHUYECKON CBSI3H, KIACCU(PUKAIIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOICTB BEIIECTB OT UX CTPOCHHUSI, O XUMUUYECKOUN pEaAKIIUU.

[Ton HOBBIM yriioM 3peHuss B mpeamere «XuMHs» 0a30BOro YypOBHS
paccMaTpUBaeTCs M3YyYEHHbIH Ha YpPOBHE OCHOBHOrO 00I1Iero oOpa3oBaHUs
TEOPETUYECKU Marepuan H (PaKTOJIOrMUYECKUE CBEIACHUS O BEIIeCTBaX U
XUMUYecKor peakiuu. Tak, B dacTHocTH, B Kypce «OOIas u HeopraHuyeckas
XUMUS» OOyYarolUMCS TPEIOCTABISAECTCS BO3MOXKXHOCTh OCO3HATh 3HAYCHUE
MEePUOIMYECKOTO 3aKOHA C OOIIETEOPETUYECKUX M METOJOJOTMUECKUX TMO3UIIUH,



riy0’e TOHSATh MCTOPUYECKOE HW3MEHEHHWE (YHKIMHA JTOro 3akoHa — OT
00001aroIIel 10 OOBSACHSIOIENH U TPOrHO3UPYIOIIEH.

Enunas cucrema 3HaHMHA O Ba)KHEHIIMX BEIIECTBaX, UX COCTaBE, CTPOCHUH,
CBOMCTBAX M NMPUMEHEHMH, & TAKXKE O XUMHUYECKHX PEaKLUSAX, UX CYIIHOCTH U
3aKOHOMEPHOCTSIX MpOTEeKaHus JomnojHsercs B Kypcax 10 um 11 xmaccos
AJIEMEHTAMHU COJICPKAHMS, WMEIOIUMHU KYJIbTYpPOJIOTUYECKUH W TPUKIATHON
XapakTep. OTH 3HAHHUS CIOCOOCTBYIOT ITOHMMAHHUIO B3aMMOCBSI3M XUMHUU C
JAPYTMMU HayKaMH, PAacKpbIBalOT €€ pojb B IO3HABAaTEIbHONM U MPAKTUYECKON
JeSITebHOCTH 4EeJIOBEKa, CIIOCOOCTBYIOT BOCIHMTAHUIO YBAXKEHUS K TMpoIeccy
TBOpYECTBA B 00JIACTH TEOPUHU W MPAKTUYECKUX MPUIOKEHUN XMMHHU, TIOMOTAIOT
BBIMTYCKHUKY OpPUEHTHPOBATHCS B OOIIECTBEHHO W JIMYHOCTHO 3HAYMMBIX
npobjemax, CBA3aHHBIX C XMUMHEH, KPUTHYECKH OCMBICIMBATh HMH(POpPMALUIO U
OpUMEHATh €€ JUIs TIOMOJHEHWs 3HAaHWW, pEHICHUs WHTENIEKTYaIbHbIX |
AKCIIEPUMEHTAJILHBIX UCCIIEA0BATENbCKUX 3aa4d. B 1enom copepkanue yueOHOro
npeaqmera  «XUMHS»  JaHHOTO  YPOBHA  HM3YYEHHsS  OpPUEHTHPOBAHO  Ha
(GopmMupoBaHue y 0Oy4YaroIIUXCS MHPOBO33PEHUECKONM OCHOBBI ISl TOHUMAaHMs
¢umnocockux umed, TakuXx Kak: MaTepHalbHOE €IWHCTBO HEOPraHWYECKOro H
OpPraHUYeCcKOro Mupa, OOYCIIOBJIEHHOCTb CBOWCTB BEIIECTB WX COCTaBOM U
CTPOCHHMEM, II03HABAEMOCTb NPUPOJAHBIX SBICHUM MyTEM OHKCIEPUMEHTAa U
pellieHus MPOTUBOPEUMH MEXAy HOBBIMU (akTaMM U  TEOpPEeTHYECKUMU
OPEANOChUIKAMH, OCO3HAHUE POJIM XMMHUU B PEIIEHUH SKOJIOTMYECKUX MpodJieM, a
TaK)ke Mpo0seM cOepeKeHUs] IHEPreTUUECKUX PECYPCOB, ChIPbsl, CO3[JaHUSI HOBBIX
TEXHOJIOTUH U MaTepUaoB.

B mmane pemeHuss 3amad  BOCHHMTAHUA, PAa3BUTUS M COLMATU3ALUU
o0ydarouuxcs MPUHATHIE MPOTPAaMMON IO XHMHH TOAXOABI K OIPEIEICHHIO
Collep)KaHUs M TOCTPOCHUSA TMpeAMeTa MpeaycMaTpuBaroT (OpMHUpPOBAHUE
YHHUBEpPCAIbHBIX YYEOHBIX JEWCTBUH, HMEIOMKX 0a30BO€ 3HAYEHUE IS
pa3jIMuYHBIX BHJOB JCSITEIBHOCTH: pEHIeHUs NpodjieM, IOWUCKa, aHaau3a u
00paboTku nHGOpMAIUU, HEOOXOAUMBIX JJISi IPHOOPETEHUS OMbITA MPAKTHUECKOMN
U HCCIIEOBATENbCKON JEATENbHOCTH, 3aHUMAIOIIEN Ba)XXHOE MECTO B IO3HAHUU
XUMHUH.

B mnpaktuke mpenonaBaHus XMMHM KaK Ha YPOBHE OCHOBHOI'O OOIIEro
o0pa3oBaHus, TaK U HA YPOBHE CPEAHET0 O0LIEro 00pa3oBaHus, IPU ONpPEIEICHUN
COJEPKATEIIbHOM XapaKTEpUCTUKU IIeJiel M3y4YeHUs IpeAMETa HalpaBlICHUEM
NEPBOCTENEHHON 3HAYMMOCTH TPAIULMOHHO MPU3HAETCS (POPMHUPOBAHUE OCHOB
XUMHUYECKON HayKH Kak OOJIACTM COBPEMEHHOI'O €CTECTBO3HAHMSI, MPAKTHYECKOU
JESITeNFHOCTA YeNIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOW KymbTypbl. C
METOJIMYECKOM TOUKHM 3pPEHUS] TAaKOM MOJXOJ K ONpPENENCHUIO0 LeNed H3ydyeHUus
npeaMeTa sIBISETCS BIIOJIHE ONpaBIaHHbIM.



CorylacHO JaHHOW TOYKE 3pEHMs TVIABHBIMHU LESAMH W3YYECHHsI IPEIMETa
«Xumusi» Ha 6a3oBoM ypoBHe (10 —11 ki1.) sBISAIOTCS:

e (opmMupoBaHHE CHUCTEMBl XUMHUYECKHX 3HAHUM Kak  BaKHeHIIeu
COCTaBJISIFOIIEN €CTECTBEHHO-HAyYHOW KapTUHBI MUpPa, B OCHOBE KOTOPOM
JeKaT KJIIOYEBbIe MOHATHS, (yHIaMeHTaJIbHbIE 3aKOHBl U TEOPUU XHUMUH,
OCBOCHHE SI3bIKa HAYKH, YCBOCHHME M MOHUMAHUE CYIIHOCTH JOCTYIHBIX
000011IeHNIT MUPOBO33PEHUECKOT0 XapaKTepa, O3HAKOMIICHHE C HCTOpUEH
UX Pa3BUTHUS U CTAaHOBJICHNUS,

e (opMUPOBAaHME U Pa3BUTHUE MPEACTABICHUI O HAYYHBIX METO/AX MMO3HAHUS
BEUIECTB M XUMHUYECKUX pEaKIMil, HEOOXOAMMBIX [JIsl MPUOOpETEeHus
YMEHUN OpPUEHTUPOBATHCS B MHUPE BEIIECTB W XHUMHUYECKUX SBJICHHM,
UMEIOILUX MECTO B IPUPOJIE, B IPAKTUYECKON U MIOBCETHEBHON KU3HH;

e DPa3BUTHE YMEHHUH U CIIOCOOOB JIEATEIHHOCTH, CBI3aHHBIX C HAOIIOACHUEM U
OOBSCHEHHEM XHMHUYECKOIO JKCIEPUMEHTA, COOJIOJEHUEM IPaBUI
0e301acHOro OOpalleHusl ¢ BELECTBAMM.

Hapsiny ¢ atumMm, conepxarenbHas XxapakTepUCTHKa Iefied U 3a7a4 U3y4eHUs
OpeIMeTa B IPOrpaMMe M0 XMMHUH YyTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU
C HOBBIMM NPHUOPUTETAMHU B CHCTEME cpeaHero oomero odpazoBanus. CeroaHs B
OpPENoJaBaHUd XUMHM B OOJbllled CTENEHW OTAAETCA  MPEeArouTEeHUe
NPaKTUYECKON KOMIIOHEHTE COJep>KaHusi OOyuyeHHUs, OpPUEHTUPOBAHHON Ha
NOJrOTOBKY BBIITYCKHHKA OOIIE00pa30BaTEIbHON OpraHM3alyy, BIAJCIOLIEr0 He
HAOOpOM 3HaHUM, a (PYHKIIMOHATBHOM T'PaMOTHOCTBIO, TO €CTh CHOCOOaMHU H
YMEHUSMH aKTUBHOTO IMOJIYYEHUS 3HAHUI W NMPUMEHEHMsI UX B PEAIbHOMN XKU3HU
JUISL pELIEHUS IPAKTUYECKUX 3aad.

B cCBA3M C 3TUM MpU HU3YYEHUU MpeaMera «XHMHS» JOMUHHUPYIOLIEe
3HauYEHHE MPUOOPETAIOT TAKKE LIETU U 3a]1a4M, KaK:

ajanranusi o0yJaromMxcsi K yCJIOBUSIM JIMHAMUYHO Pa3BHUBAIOIIErOCS MUpA,
(GopMuUpOBaHHE  HMHTEJUIEKTYaJdbHO  Pa3BUTOM  JUYHOCTH, TOTOBOH K
camMo00pa30BaHUIO, COTPYJHUYECTBY, CAMOCTOSTEILHOMY MPUHATHIO TPAMOTHBIX
pELIEHUI B KOHKPETHBIX )KU3HEHHBIX CUTYalUsX, CBA3aHHBIX C BEIIECTBAMU U MX
IPUMEHEHUEM;

dbopMupoBaHue y O0O0yJarOmUMXCs KJIIOYEBBIX HABBIKOB  (KITIOYEBBIX
KOMIIETEHIIMI), HMEIOIIUX YHUBEPCAIbHOE 3HAUYEHWE J/JI1 Pa3JIMYHbIX BHUOB
JESITENbHOCTU: PEUIeHUs Mpo0ieM, MOUCKa, aHaiau3a U o0paboTku MH(popManuy,
HEOOXOAMMBIX JJIi TNPUOOPETEHUs ONbITa JEATENbHOCTH, KOTOpas 3aHUMAaeT
B&)XHOE MECTO B IMO3HAHMU XUMHUH, a TaKXKe s OLEHKH C MO3UIHUI
AKOJIOTMYECKON O€30MacHOCTH XapakTepa BIMSHUS BEUIECTB M XHUMHUYECKHX
IPOLIECCOB HA OPraHU3M YEJIOBEeKa U MPUPOAHYIO CPENY;



pa3BUTHE TO3HABATEIHHBIX WHTEPECOB, MHTEIIEKTYATbHBIX M TBOPUYECKHX
CIIOCOOHOCTEN 00Y4YarIIUXCs: CIOCOOHOCTH CAMOCTOSITENIBHO MPUOOPETAaTh HOBBIE
3HAHUS 110 XAMHUH B COOTBETCTBUH C KU3HEHHBIMU MOTPEOHOCTSAMH, UCTIOIH30BATh
COBpEMEHHbIE MH(POPMAIIMOHHBIE TEXHOJOTUHU JIJISl TIOMCKA U aHajdu3a y4eOHOU u
HAYYHO-TIOMYJISIPHON MH(OPMAIIUU XUMHUYECKOTO COJIEPIKAHMS;

dbopMupoBaHuE U pa3BUTHE Y 00YUYAIOUINXCS aCCOIMATUBHOTO U JIOTHYECKOT O
MBIIUICHUS, HAOII0JaTeIbHOCTH, COOPAHHOCTH, aKKYPATHOCTH, KOTOPhIE OCOOEHHO
HEOOXO/IMMbI, B YAaCTHOCTH, MPHU IUIAHUPOBAHUU U TPOBEJECHUU XUMHUYECKOTO
HKCIIEPUMEHTA;

BOCIUTaHUE Yy oOOydarommxca YOEKIEHHOCTM B T'yMaHUCTHYECKOU
HAMpaBICHHOCTH XUMHH, €€ BaXKHOW pPONHM B PEHICHWU TIO0ANBHBIX MpodIeM
palMOHAIBHOIO MPUPOIONOIB30BAHUS, TIOMIOJIHEHUSI SHEPTreTHUECKUX PECYPCOB U
COXpaHEHUsI TPUPOJHOTO PABHOBECHS, OCO3HAHUS HEOOXOIMMOCTH OEpEeKHOTO
OTHOIIIEHUSI K TPUPOJE M CBOEMY 3/I0POBBIO, a TakKe MPUOOPETEHHS OIbITa
UCIIOJIb30BaHUSl TONYYEHHBIX 3HAHUW JJIs MPUHATHS TPAMOTHBIX pEUICHUH B
CUTYaIMsIX, CBSI3aHHBIX C XUMUYECKUMU SIBIICHUSMHU.

B yueOHOM maHe cpenHero oOIero oOpa3oBaHUS NPEAMET «XHUMHUSI»
6a30BOro ypoBHS BXOAWT B COCTaB MpeIMETHOW 00macTu «ECTeCTBEHHO-HAy4YHBIC
PEeIMETHD.

O611ee yncIo YacoB, OTBEAEHHBIX JJI1 U3YyUeHHs] XUMHUHU, HA 0a30BOM YPOBHE
cpenHero obmiero oopaszoBanusi, cocrasisier 68 yacos: B 10 kimacce — 34 yaca (1
gac B Hezmenmto), B 11 kmacce — 34 gaca (1 gac B Hezenio).



COJAEP XAHME OBYUYEHUA
10 KJIACC
OPI'AHNYECKASA XUMUA

Teopernueckne 0CHOBbI OPraHU4eCKOM XUMHUM

[Ipenmer oprannueckoil XUMHUU: €€ BOSHUKHOBEHUE, Pa3BUTHE U 3HAYCHHUE B
MOJIYYEHUU HOBBIX BEILECTB W MaTepuaiaoB. Teopusi CTPOCHUS OPTaHUYECKHUX
coenuuenuii A. M. bytiepoBa, e€ ocHoBHbIE nonoxkeHuss. CTpyKTypHbIe (POpMYIIbI
OpraHWYecKuX BelecTB. [oMonorus, wu3zoMepus. XuMUYecKass CBSI3b B
OpPraHUYECKUX COCIMHEHUSX — OJIUHAPHBIC U KPATHBIC CBSI3HU.

[IpencraBnenne o knaccupuKalMu opraHuyeckux BemiecTB. HoMeHknaTypa
OPraHUYEeCKUX COCIUHEHUU (CUCTeMaTH4ecKas) U TPUBHUAIBHBIE HA3BaHUS
BAXKHEHIIUX MPEJICTABUTENIEN KIIACCOB OPraHUYECKUX BEUIECTB.

OKCIEpUMEHTAIbHBIE METOJbl H3YUYEHHsS] BEHIECTB M HX NPEBpalCHUN:
O3HaKOMJIEHHE C O00pa3laMy OpraHWYeCcKHX BEIIECTB W MaTepuajamMd Ha HUX
OCHOBE, MOJICIMPOBAHUE MOJEKYJ]1 OpPraHMYEeCKUX BEIIECTB, HAONIOJCHUE W
OMHUCAHUE JEMOHCTPAIMOHHBIX OMBITOB IO MPEBPAILCHUI0 OPraHUYECKUX BEILIECTB
IpU HarpeBaHuu (IJIaBJIEHUE, OOYTIMBaHUE U TOPEHHUE).

Yriesoaopoasl

AJIKaHBI: COCTaB M CTPOEHUE, TOMOJOTHYECKMU psig. MeraH W 3TaH —
POCTEUIITNE TPEICTABUTEIN AaJIKaHOB: (PU3WYECKHE W XHMHYECKHE CBOMCTBA
(peakuuu 3aMmenieHus W TOpPEHHUs), HAxXOXJCHHE B MPUPOAE, IOJYyUYCHHE U
IPUMEHEHHE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUI PsAJ. DTUIEH U NPOIUIIEH —
NPOCTEUIITNE TPEJCTABUTEIN AaJIKEHOB: (PU3WYECKHEe W XHUMHUYECKHE CBOMCTBA
(peakuuu TUAPUPOBAHMS, TaJOMCHUPOBAHMS, THUApaTallid, OKUCJICHUS U
MOJIMMEPU3ALINH ), TIOTYYCHUE U IPUMEHEHHUE.

Ankanuensl: Oyramuen-1,3 u merunOyramueH-1,3: cTpoeHue, BaKHEWIINE
XUMUYECKUE CBOMCTBa (peakuus nonumepusanuu). [lonydyeHne CUHTETUYECKOTO
Kay4dyKa U Pe3UHBI.

AJKHUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTMYECKUN psAll. ALIETUIICH
— TMPOCTEUIINNA TPE/ICTABUTENh AJIKHHOB: COCTaB, CTpOCHHE, (U3UYECKHUE U
XUMUYECKUE CBOMCTBA (peaklUy TUJIPUPOBaHUs, TaJIOr€HUPOBAHUS, TUApaTaIUH,
TOPEHUsI ), TOJTyYCHUE U TPUMEHEHHE.

Apenbl. benson: cocraB, crpoeHue, (pU3MYECKHEe W XMUMHYECKHE CBOWCTBA
(peakuuu TrajJlor€eHUPOBaHUS W HUTPOBAHUS), MOJy4EHUE U NIPUMEHEHUE. Tonyon:
cocmas, cmpoenue,  uauyeckue U  XumMuveckue  ceoucmea  (peakyuu
2aN02eHUPOBANUsl U HUMPOBAHUA), NoAyuyeHue u npumeHnerue. TOKCUYHOCTD



apeHoB. ['eHeTmyeckas CBsI3b MEXAY YIVIEBOAOPOAAMH, IPUHAICKALIUMA K
Pa3JIMYHBIM KJIACCaM.

[IpuponHble MCTOYHUKM YriIeBOAOPOAOB. lIpupoaHeiii ra3 v IOIyTHBIE
HedTsaHbie ra3pl. HedTh um e€ mpoucxoxnenue. CrnocoObl mepepaboTku HePTH:
NEPEroHKa, KPEKUHI (TEPMUYECKUM, KaTadUTUYeCKHil), nuponu3. [Ipomykrsl
nepepaboTku He(TH, UX NPUMEHEHUE B MPOMBIIUIEHHOCTH U B ObITy. KameHHbIi
yroJib ¥ MPOAYKTHI €ro nepepadoTKu.

OKCIEpUMEHTAIBHBIE METOAbl M3YYEHMsI BEIIECTB M HX IPEBpAIlCHMI:
O3HaKOMJIEHHE C oOpa3lamMu IUIaCTMAcC, KaydyyKOB W PE3UHbl, KOJUIEKLIHUU
«Hedbtb» u  «Yromb»,  MOJETUPOBAHHE  MOJIEKYJ  YIJICBOJAOPOAOB U
raJIoreHONPOU3BOAHBIX, MTPOBEICHUE NPAKTUYECKON paOOThl: MOJy4YEHHE ITHIICHA
Y U3y4YE€HUE €TO CBOMCTB.

Pacuérnble 3anaun.

Boluncnenuss mo ypaBHEHHMIO XUMHUYECKOM peaknuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOrO BEIIECTBA WJIM MPOAYKTa PEAKIMU MO MU3BECTHBIM Macce,
00BEMY, KOTMYECTBY OJTHOTO U3 MCXOHBIX BEIIECTB UM MPOIYKTOB PEAKIUN ).

Kuciiopoaconepskamue oprann4ecKue coeJMHHeHUs

[IpenensHple OQHOATOMHBIE CIUPTBHL. METAHOI W 3TAHOJN: CTPOCHHE,
dusznueckne W XUMHYECKHE CBOMCTBA (peaklMU C aKTUBHBIMU MeETaJlJIaMH,
raJIOr€HOBOJOPOAAMH, TOPEHHUE), NpHUMEHEHHE. BoAopomHbIE CBSI3M MEXITY
MOJIEKYJIAMU CITUPTOB. JIeCTBUE METaHOIA U 3TaHOJIa HA OPTAHU3M YEJIOBEKA.

MHOroaroMHble€  COMPTHL.  OJTWICHIJIMKOIb W  T[JMUEPUH: CTPOCHHUE,
dusznueckne W XUMHUYECKHME CBOWCTBA (B3aMMOJECHCTBHE CO MICIOYHBIMU
MeTajulaMi, KaueCTBEHHAsl peakldsi Ha MHOroaToMHble cnupthl). JlelicTBue Ha
OpraHu3M 4enoBeka. [[pumenenne raounepuHa v STUIIECHTJIMKOIS.

@deHoJ: CTPOCHHE MOJEKYJbl, (QU3NYECKHUEe M XHUMHUYECKHE CBOMCTBA.
Tokcuunocts penona. [lpumenenue gpeHona.

Anpnerunpl U kemouvl. DopManmpaerui, AUETAIBAEIHA: CTPOEHUE,
¢u3nyeckue M XUMHYECKHE CBOMCTBA (peaklUu OKUCICHHS M BOCCTAHOBJICHHUS,
KaueCTBEHHBIE PEAKIMH), OTYyYEHUE U IPUMEHEHHE.

OnHOOCHOBHBIE TpefeNbHbIe KapOOHOBBIE KHUCIOTHL.. MypaBbUHas W
YKCYCHasi KHCIIOTBI: CTPOCHHE, (PU3NYECKHE W XMMHUYECKUE CBOMCTBa (CBOICTBA,
oOume g Kiacca KUCIOT, peakuus 3TepuuKaiim), MoayyeHue U MpUMEHEHUE.
CreapuHoBasi ¥ OJICMHOBAs KHUCIOTHI KaK MPEJICTABUTENU BBICIIUX KapOOHOBBIX
KUCIOT. MbUIa Kak COJIM BHICHIUX KapOOHOBBIX KUCIIOT, UX MOIOIIEE ICHCTBUE.

CnoxHble 3(QUpbl KaKk NPOU3BOJHbIE KapOOHOBBIX KucHOT. [maponus
cnoxkHbIX 3¢upoB. Kupsel. ['naponus xupos. [Ipumenenune xupoB. buonornyeckas

POJIb )KUPOB.



VYrneBogel: coctaB, KjacCUUKAMs ~ yriaeBomoB  (MOHO-, JH- U
nojucaxapubl). ['moko3a — npoctelmnii MOHOCaxapul: OCOOEHHOCTH CTPOEHUS
MOJIEKYJIbl, (U3MYECKHME W XUMUYECKHE CBOWCTBAa (B3aMMOJIEUCTBUE C
rugpokcugom meau(ll), okuciaeHre amMmuadHbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTaHOBJICHHE, OpOKEHUE TIIOKO3bl), HAXOXKJACHUE B MPHUPOJE, MPUMEHEHHE,
ounonornyeckas poisib. @orocunre3. pykTo3a Kak U30Mep IIHOKO3BI.

Kpaxman u nemnono3a kak npupojiHbie nonumepbl. CTpoeHrue Kpaxmaia u
ueono3pl. duznyeckue M XUMUYECKME CBOMCTBAa KpaxMmaia (TUIpOJIU3,
KAueCTBEHHAs PEaKIUs C HOJIOM).

OKCIEPUMEHTAIbHBIE METOJbl M3YUEHHsS] BEIIECTB M HX NpeBpalleHUN:
IpoBe/ieHHEe, HAOJIIOJICHUE W ONHUCAHHWE JEMOHCTPALMOHHBIX OMBITOB: TOPEHHUE
CIIUPTOB, KAYE€CTBEHHbIE PEAKIMU OJHOATOMHBIX CHHUPTOB (OKHUCJIEHUE 3TaHOja
okcusiom Menu(ll)), MHOroaToMHBIX CHUPTOB (B3aUMOJIECHCTBHE TJHUIIEPUHA C
rugpokcuaom meau(ll)), anbuernnoB (OKMCIEHHE aMMUAYHBIM PacTBOPOM OKCHJIA
cepeopa(l) u ruapokcugom wmemu(ll), B3aumomelcTBHEe Kpaxmayia C HOJOM),
IPOBE/ICHUE MTPAKTUYECKON PabOThI: CBOMCTBA pacTBOPa YKCYCHOM KUCIIOTHI.

Pacuérnble 3anaun.

Brluncnenuss mo ypaBHEHMIO XUMHUYECKOM peaknuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WM MPOJIYKTA PEAKIMHU MO M3BECTHBIM MAacce,
00BEMY, KOTMYECTBY OJTHOTO U3 MCXOHBIX BEIIECTB UM MIPOIYKTOB PEAKIUN ).

A3oTrcoaepxaniie OpraHMuecKiue COeIUHEHUS.

AMMHOKHUCTIOTBI KaKk aM(OTEepHbIe OpraHnueckrue coeauHeHus. Duzndeckue
U XUMHYECKHME CBOMCTBA aMHMHOKHUCIOT (Ha mpuMmepe riuiuHa). buonmornyeckoe
3HAYeHUE aMUHOKUCIOT. [lenTusl.

benku kak mnpupoaHBIE BBICOKOMOJNEKYJSApHbIE coenauHeHud. llepBuunas,
BTOPUYHAsT M TPETUYHAS CTPYKTypa O€IKOB. XHMMHYECKHE CBOMCTBA OEJIKOB:
THJIPOJIN3, IEHATypallks, KaUeCTBEHHbIEC PEAKIIMU Ha OCIKH.

OKCIEpUMEHTAIbHBIE METOJbl H3YyYEHHsS] BEHIECTB M HX NPEBpalICHUN:
HAOJIFIOICHUE W OTMCAHKUE JEMOHCTPAIIMOHHBIX OTBITOB: JCHATYpAIus OCIKOB MPHU
HarpeBaHUM, IBETHBIE PEAKIIUU OCIIKOB.

BrbicokoMouiekyJIsipHbIE COeIMHEHHUS

OCHOBHbBIE€ MOHSATUS XMMUU BBICOKOMOJIEKYJIIPHBIX COEAMHEHUN: MOHOMED,
HOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJMMEPHU3ALMH, CPEIHSS MOJEKYISIpHAs
macca. OCHOBHBIE METO/Bl CHHTE3a BBICOKOMOJEKYJISPHBIX COCIMHEHHA —
MOJIMMEPHU3ALIMS U TIOJTMKOHICHCAITHS.

OKCIEpUMEHTAIbHBIE METOJbl H3YUEHHsS] BEHIECTB M HX NPEBpallCHUN:
O3HaKOMJIEHHE ¢ o0pa3liaMHi MPUPOJHBIX U UCKYCCTBEHHBIX BOJOKOH, IJIACTMACC,
Kay4yKOB.

MexnpeamMeTHbIe CBA3U.



Peanuzanusa MexxnpeaMeTHBIX CBSI3€M NPU U3YYEHUH OPTaHUYECKOW XUMHH B
10 kyacce OCyIIECTBISIETCS 4Y€pe3 HCIMOIb30BaHUE KaK OOLIMX €CTECTBEHHO-
HAYYHBIX TMOHATHM, TaK U TOHSATUMU, SIBISIOMIMXCS CHUCTEMHBIMH ISl OTACIIBbHBIX
IPEAMETOB €CTECTBEHHO-HAYYHOT'0 IIUKJIA.

OO0mIre ecTeCTBEHHO-HAYYHBIC MMOHATHUS: SIBIEHNE, HAYYHBIN (haKT, TUIIOTE3a,
3aKOH, TEOpHsl, aHaJIU3, CUHTE3, Kiaccu(duKauus, NepuoJuIHOCTb, HAOIIOEHUE,
U3MEpEHUE, IKCIIEPUMEHT, MOJEITUPOBAHHUE.

®usuka: wmaTepusi, DHHEpPrus, Macca, aroM, OJJEKTPOH, MOJIEKYIa,
OSHEPreTUYECKU ypPOBEHBb, BEIIECTBO, TelO, OOBEM, arperarHoe COCTOSHUE
BeleCTBa, GU3NUECKUE BEITMUMHBI U €IUHUIIBI KX U3MEPEHUS.

buonorus: kierka, opranusM, Ouocdepa, oOMEH BEIIECTB B OpraHU3ME,
dboTtocuHTE3, OMONOTMYECKH aKTHBHBIC BemiecTBa (OENKH, YTIIEBOJbI, KHUPHI,
(bepMeHTHI).

I'eorpadusi: MuHepanbl, TOPHBIE MOPOJIbI, MOJIE3HBIE UCKOMAEMBbIE, TOILIUBO,
PECYPCBL.

TexHomorus: MNHUIIEBbIE MNPOAYKTHI, OCHOBBI PAIMOHAIBHOTO MHUTAHUSA,
MOIOIIIUE CPEACTBA, JIEKAPCTBEHHBIE U KOCMETHYECKUE MpenapaThl, MaTepUaIbl U3
UCKYCCTBEHHBIX M CUHTETUYECKHX BOJIOKOH.

11 KJIACC
OBIIAA U HEOPTTAHUYECKAA XUMUA

Teopernyeckue OCHOBbI XUMHHU

XUMHUYECKHM 3leMeHT. AToM. Sapo aroma, H30TONBL. DJIEKTPOHHAS
000J1049Ka. DHEPreTHYECKUE YPOBHHM, MOAYPOBHH. ATOMHBIE opOuTaiu, S-, p-, d-
anemeHThl. OCOOEHHOCTH pacIpeneseHus: dJIEKTPOHOB MO OpOUTalsiM B aTOMax
AJIEMEHTOB MEPBBIX YETHIPEX NMEPUOAOB. DIEKTPOHHAS KOH(UTYpAIUsi AaTOMOB.

[Tepuonnueckuit 3akoH U Ilepuonnyeckas cucremMa XUMUYECKUX DJIEMEHTOB
. Y. MenneneeBa. CBs3b MepUOAUYECKOr0 3aKoHa U Ilepmoandeckor CHUCTEMBI
xuMudeckux aneMeHToB [[. M. MeHaeneeBa ¢ COBpEMEHHOW TEOPUEH CTPOECHUSA
aTOMOB. 3aKOHOMEPHOCTU W3MEHEHUSI CBONCTB XMMHUYECKHX DJIEMEHTOB U
o0pa3yeMbIX MMM TPOCTBIX M CIOXKHBIX BEIIECTB MO TpyIIaM M MEpHOIaM.
3HaueHue NEePUONYECKOr0 3aKOHA B PA3BUTUHU HAYKHU.

Ctpoenue BemiecTBa. XHMHYECKas CBSA3b. BHAbl XUMHYECKOM CBSI3U
(KOBaJIEHTHAsl HEMOJIIPHAsl W TMOJIspHAasi, MOHHAs, MeTajuinueckas). MexaHU3MbI
o0pa3oBaHUsI KOBAJIEHTHOM XHWMHYECKOW CBsA3M (OOMEHHBI W JOHOPHO-
aKkIenTopHbIl). BomopomHas cBs3b. BaneHTHOCTb. DJIEKTPOOTPUIATEIHHOCTD.
Crenenb okuciieHusl. IOHBI: KATUOHBI U AaHUOHBL.



BemectBa  MOJEKYJIpHOIO HM  HEMOJIEKYJISIPHOTO  CTPOEHUS.  3aKOH
MTOCTOSIHCTBA COCTAaBA BEHIECTBA. THUIIBI KPUCTAJUIMYECKUX PEMIETOK. 3aBUCUMOCTh
CBONCTBA BEUIECTB OT TUIA KPUCTAIUIMYECKON PEIIETKY.

[TonaTHe o nucnepcHbIX cucTemax. VICTHHHBIE M KOJIJIOMAHBIE PAaCTBOPHI.
MaccoBas 10715 BelecTBa B pacTBOpE.

Knaccuduxanus HEOPraHUYECKUX COEIMHEHN. Homenxiiatypa
HEOPraHWYECKUX BelecTB. ['eHeTudeckass CBA3b HEOPraHMYECKUX BEIIECTB,
IIPUHAJISKAIIUX K PA3JIUYHBIM KJIaccaM.

Xumudeckas — peaknusa.  Knaccudukanus — XMMHYECKHMX — pPeaknuii B
HEOPraHWYECKOM W OPraHWYECKOM XHWMHHU. 3aKOH COXPAHEHUS MAacChl BEIIECTB,
3aKOH COXPaHECHUS U MPEBPAILCHUS SHEPTUH IIPU XUMUUECKUX PEAKIIUSX.

CkopocTh peakiuu, e€ 3aBUCUMOCTh OT paznudHbIX (pakTopoB. OOpaTumbie
peakuuu. XHUMHUYECKOe paBHOBecue. DakToppl, BIHSIOMIKE HA COCTOSHHUE
xumuyeckoro pasHoBecus. [Ipunnun Jle [lartense.

Dnektponutnyeckas aucconuanusa. CuiabHbe U cradbie anekTponutsl. Cpeaa
BOJHBIX PACTBOPOB BEILIECTB: KUCIJIAs, HEUTpaIbHAas, LIEIOYHAS.

OKUCIUTENBHO-BOCCTAHOBUTEIIbHBIE PEAKIUU.

DKCNEPUMEHTAIbHBIE METOJIbl W3YYEHHUS BEIIECTB W WX MPEBPAILCHUN:
nemoHctpauus tabnun «Ilepuonuueckas cuctemMa xuMuyeckux snementoB [1. U.
MenpeneeBa», U3ydyeHHE MOENEH KPUCTALTMYECKUX PEIIETOK, HAOII0JeHUE U
OMHUCAHUE JIEMOHCTPAIMOHHBIX U J1JA0OPATOPHBIX OMBITOB (Pa3JIOKEHHUE MTEPOKCUIA
BOJIOPO/Ia B MPUCYTCTBUM KATAIM3ATOPA, ONPEACIECHUE CPEIIbl PAaCTBOPOB BEILIECTB
C TOMONIbIO YHHUBEPCAIBHOI'O HWHIUKATOPA, pEaKIMH HOHHOTO OOMeHa),
MPOBE/ICHNE TPAKTUIECKON paboThl «BiausiHue pa3nuyHbiX GaKTOPOB HA CKOPOCTH
XUMHYECKOU PEAKIIUN.

Pacuérnrle 3amaun.

Pacuérel 1O ypaBHEHMSIM XUMHUYECKHMX pEaKUMid, B TOM YHCIIE
TEPMOXMMHUYECKUE PACUEThl, pAacU€Thl C HCIOJIB30BAHUEM IIOHATHUS «MACCOBas
JIOJISI BEILIECTBAY.

Heopranuueckass XuMus

Hemeramnel. Ilomoxxenne HemerayuioB B Ilepuoamueckoir  cucreme
xuMudeckux sjeMmeHToB J[. M. MeHneneeBa U OCOOCHHOCTH CTPOCHHSI aTOMOB.
du3nyecKkue CBOWCTBA HEMETAUIOB. AJUIOTPONUS HEMETAJIOB (HA MpuMepe
KHCJIOpOJia, cephl, hocdopa u yrieposa).

XUMHUYECKHE CBOMCTBA BAXKHEHIIMX HEMETAIJIOB (TaJIOT€HOB, CEpbI, a30Ta,
dochopa, yriaepoma W KpeMHHUS) U HX  COCIMHEHUU  (OKCHOB,
KHUCJIOPOJICOAEPKAIIUX KUCTOT, BOAOPOJAHBIX COSAUHEHUN).

[IpuMeHeHne BaXKHENIINX HEMETAJUIOB U UX COCIUHEHUM.



Meramuibl. [lonoxenue meramnoB B Ilepuoamyeckont cucteMe XMMHUYECKHX
anemeHToB [[. . MenneneeBa. OCOOEHHOCTH CTPOEHUS JIEKTPOHHBIX 000JIOYEK
aToMOB MetayuioB. OOume ¢guznyeckue cBoMcTBa MeTamioB. CulaBbl METAaJUIOB.
DJIEKTPOXUMHUYECKUI P HAMIPSYKEHU METAIIIOB.

XUMHUYECKUE CBOMCTBA BaXHEUIIMX META/UIOB (HATPUM, KaJlUi, KaJablIUM,
MarHui, aJlOMUHUHN, IMHK, XPOM, KEJI€30, MEb) U UX COCTUHCHUH.

O6mue cnocoObl MmonyyeHus: MetayioB. [IpuMeHeHrne MeTamioB B OBITY U
TEXHHUKE.

OKCIEpUMEHTAIbHBIE METOJbl H3YyYEHHsS] BEHIECTB M HX NPEBpalICHUN:
U3Yy4YEeHHE KOJUIEKIMH «MeTallibl U CIUIaBbl», 00pa3llOB HEMETAIJIOB, PEIICHHE
AKCIIEPUMEHTAJIBHBIX 3a/a4, HaOJI0JIeHHEe M ONUCAHHWE JIEMOHCTPAIMOHHBIX U
71a00paTOPHBIX OMBITOB (B3aMMOJEHCTBUE THAPOKCHIA AITIOMUHUS C PAcTBOpaMU
KHCIIOT U IIeJIOYEl, KAUeCTBEHHbIE PEAKIIMU HA KAaTUOHBI METAJLIIOB).

Pacuérnble 3anaun.

Pacuérpl mMacchl BemecTBa WM 00bEMa ra3oB MO HM3BECTHOMY KOJIUYECTBY
BEIIECTBA, Macce WIM O00BEMY OJHOTO M3 YYaCTBYIOIIMX B PEAKIMH BEIIECTB,
pacu€thl Macchl (00bEMA, KOIMYECTBA BEILIECTBA) MPOAYKTOB PEAKIIMH, €CIIU OAHO
U3 BEIIECTB UMEET IPUMECH.

XUMHUSA U KU3Hb

Ponp xuMum B oOecrieyeHUH SKOJOTHYSCKOM, DHEPreTHYECKOW M IHIIEBOM
0€30MacHOCTH, PAa3BUTHUM MeAUIMHBL. [lOHATHE O HAy4HBIX METOJAX IO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIIUMN.

[IpencraBnenuss 00 OOMMX HAYYHBIX MPUHIUIAX [POMBIIIIEHHOTO
MOJIYYEHHUS BAXKHEUIIINX BEILIECTB.

UenoBek B MHpE BEHIECTB M MAaTEPUANIOB: BAXKHEHIINE CTPOUTEIIbHBIE
Marepuaibl, KOHCTPYKIMOHHBIE MAaTE€pHaibl, KpPAaCKHU, CTEKIO, KepaMHKa,
MaTtepuainbl Uil 3JEKTPOHUKH, HAHOMAaTEpHUalbl, OPraHUYECKUE U MUHEpAJIbHbIC
yI00peHHs.

XuMHUS W 3I0POBbE YEIIOBEKA: MPABWJIA MCIIOJIb30BAHUS JIEKAPCTBEHHBIX
npernapaToB, MpaBuia O€30MaCHOr0 MCIOJIb30BaHUS MpenapaToB ObBITOBOM XUMHH
B [IOBCEIHEBHOM KU3HH.

MexnpeamMeTHbIE CBA3U.

Peanuzanmst  MeXNpeAMETHBIX  CBS3€d NOpH  H3ydyeHUH oOwmed u
HEOpraHn4ecKkoi xuMuu B 11 Kilacce ocymiecTBIIIETCS Yepe3 MCIOJIb30BAaHUE KAK
OOIIMX eCTECTBEHHO-HAYYHBIX TOHSATHH, TaK W TOHATUN, SBISIONIUXCS
CHUCTEMHBIMHU JJIS1 OTAEIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOIO IIUKJIA.

OO0mme ecTeCTBEHHO-HAY4YHBIE MOHSATHSA: HAY4YHBIM (DaKkT, rumoresa, 3aKOH,
TEOpUs, aHajdu3, CHUHTE3, KIaccuukauusg, MEepUOJUYHOCTb, HAOII0JIEHNUE,
JKCIIEPUMEHT, MOJEIINPOBAHUE, U3MEPEHUE, SBJIICHUE.



®dusuKa: MaTepus, SHEPTUs, Macca, aToM, dJICKTPOH, TPOTOH, HEUTPOH, UOH,
U30TOIl, paIMOAKTUBHOCTb, MOJIEKYJIa, SHEPIEeTUUECKUN YPOBEHB, BEIIECTBO, TEJO,
00BbEM, arperaTHoe COCTOSIHUE BEIIeCTBa, (PM3UYECKUE BETUYMHBI U EIUHUIIBI UX
U3MEPEHHUSI, CKOPOCTh.

buomorus:  kieTka, oOpraHuM3M, OJKOCHUCTeMa, Owocdepa, Makpo- U
MUKPO3JIEMEHTbhI, BATAMUHBI, 0OOMEH BEIIECTB B OpraHU3ME.

['eorpadusi: MuHepabl, TOPHBIE MOPOJIBI, MOJIE3HBIE UCKOMAEMBbIE, TOIIUBO,
pECYpCHI.

TexHomorus: XMMU4YECKasi MPOMBIIUICHHOCTb, METALUTYPIus, MPOU3BOACTBO
CTPOUTENIBHBIX MAaTEPUAJIOB, CEIbCKOXO3SMCTBEHHOE MPOU3BOJICTBO, MHILIEBAs
MPOMBIIIJIEHHOCTh,  (hapMaileBTUYECKass  MPOMBIIIJICHHOCTh,  IPOU3BOJICTBO
KOCMETHYECKUX IpPernapaToB, IPOU3BOJACTBO KOHCTPYKIIMOHHBIX MaTepHaJIOB,
AJIEKTPOHHAS MPOMBIIUIEHHOCTh, HAHOTEXHOJIOTHH.



I[INTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA [TPOI'PAMMBI T10 XMMHWN
HA BA30BOM YPOBHE CPE/IHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

®I'OC COO ycranaBmuBaeT TpeOOBaHUA K PE3yJIbTaTaM OCBOCHHUS
0o0y4YarolMMHUCs TIporpaMM CcpeaHero oOIero oo0pa3oBaHUsl (JIUYHOCTHBIM,
METanpeMETHbIM U mpeaMeTHbiM). HaydyHo-meroandeckol OCHOBOM st
pa3pabOTKU TIAHUPYEMBIX PE3yJbTaTOB OCBOCHHUS MPOrPaMM CPEIHETO OOIIero
00pa30BaHuUs SIBISIETCS CUCTEMHO-J1€ATEIbHOCTHBIN MMOAXO/.

B cooTBeTcTBUM C CHUCTEMHO-AESTEILHOCTHBIM IMOJXOJIOM B CTPYKTypeE
JUYHOCTHBIX PE3YyJbTATOB OCBOEHUS MpeaMera «XUMHS» Ha YPOBHE CPEIHETO
o01rero oOpa3oBaHus BBIJICICHBI CICAYIOIINE COCTABIISIONIHNE:

OCO3HAHHUE OOYYAIOUIUMHCS POCCUUCKON TpaxAaHCKOM HIACHTUYHOCTH —
TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSITEIIBHOCTU U CaMOOIIPEIEIICHUIO;

HAJIMYKE MOTUBAILIUU K 00yUYEHUIO;

I[EJICHANPABIICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHHUI JIMYHOCTH HAa OCHOBE
KJIFOUEBBIX [ICHHOCTEN U UCTOPUYECKUX TPAIULMK 0a30BOI HAYKU XUMUU;

TFOTOBHOCTh U CHOCOOHOCTH OOyYaromMXcs PYKOBOJCTBOBAaTbCA B CBOEH
NEATENTbHOCTA LEHHOCTHO-CMBICTIOBBIMUA YCTAHOBKaMH, NPHUCYIIMMH IEJIOCTHOU
CUCTEME XMMHYECKOTO 00Pa30BaHUs;

HAJIMYKE MPaBOCO3HAHUS IKOJIOIMYECKON KYJIbTYpbl U CIOCOOHOCTH CTaBHUTh
1[EJIU U CTPOUTH KU3HCHHBIC TIAHBI.

JIn4HOCTHBIE pE3yJIbTaThl OCBOCHUS IpeAaMera «XHUMHS» JIOCTUTaroTCsi B
EIMHCTBE YYCOHOW ¥ BOCIHUTATEIBHOW JCITEIIBHOCTHA B COOTBETCTBUU C
T'YMaHUCTUYECKUMU, COLMOKYJIbTYPHBIMU, TYXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMU
U HJlleajJjaMud POCCUHCKOIO TPaXKAAHCKOro OOIIECTBA, MPUHATHIMU B OOIIECTBE
HOpMaMM W  TpaBWIaMH  TOBEACHUS,  CIIOCOOCTBYIOIIMMH  IpoIleccam
CaMOITO3HAHUS, CAMOPA3BUTHSI W HPABCTBEHHOTO CTAHOBIICHUS JIMYHOCTHU
00yyYarommxcs.

JIn4HOCTHBIE pE3yJIbTaThbl OCBOEHUS MpeaMera «XUMHUSD» OTPaXaroT
c(OpMHPOBAHHOCTh OMbBITA TO3HABATEILHOW U TPAKTUYECKON NESITEIbHOCTH
o0y4Jaromuxcs Mo peaju3alyy NPUHATHIX B OOIIECTBE LIEHHOCTEH, B TOM YHUCIIE B
YacTH:

1) rpamaaHCKOro BOCIMTAHMS .

OCO3HAHMS 00YJAIONUMHUCS CBOMX KOHCTUTYIIMOHHBIX TMPaB U 00s13aHHOCTEM,
YBaXXECHUSI K 3aKOHY U IPABOMOPSIIKY;

MpEACTaBICHUS O COIMAIBHBIX HOpPMax U TNpaBWIaX MEXKIUYHOCTHBIX
OTHOILEHHI B KOJUIEKTUBE;



FOTOBHOCTM K COBMECTHOW TBOPYECKOM JEATENIbHOCTH MpU CO3JAaHUHU
y4€OHBIX MPOEKTOB, PEUIEHUU YYEOHBIX M MO3HABATEIbHBIX 3a/1ay, BBIIOJIHEHUU
XUMHUYECKUX IKCIEPUMEHTOB;

CIIOCOOHOCTH TOHUMaTh M INPUHUMAaTb MOTHUBBI, HaMEPEHMs, JIOTHKY U
apryMeHThI IpYruX MPU aHAIU3€ Pa3InYHbIX BUJIOB YUEOHOH 1€ATEIbHOCTH;

2) NIaTPHOTHYECKOI0 BOCTIMTAHUA

[EHHOCTHOI'O OTHOIIEHHS K MCTOPUYECKOMY M HAy4YHOMY HAacleIulo
OTE€YECTBEHHON XMMUH;

YBOXEHUS K IMPOLECCY TBOPUYECTBA B 00JIACTU TEOPUM U NPAKTUUECKOTO
OPUMEHEHUS] XMMHUH, OCO3HAHUS TOTO, YTO JOCTHXKEHHUS HAYKU €CTh pEe3yibTaT
JUIMTENIbHBIX ~ HAOMIOAEHUM, KPOMOTJIMBBIX  AKCIEPUMEHTAIbHBIX  IOHWCKOB,
IOCTOSIHHOI'O TPY/1a YYEHBIX U MPAKTHKOB;

UHTEpECA M [O3HABATEIBHBIX MOTHUBOB B IMOIYYEHUH U MOCIEAYIOUIEM
aHanu3e MHQOpPMALMU O MEPEJOBBIX JTOCTHKEHHUSIX COBPEMEHHOW OTE€YECTBEHHOMN
XUMUUY;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUA:

HPABCTBEHHOI'O CO3HAHUS, ’TUYECKOr0 MIOBE/ICHNUS;

CIIOCOOHOCTH OIIEHUBATh CUTYallUH, CBA3aHHBIE C XUMUYECKUMHU SIBIICHUSMH,
U IIPUHUMATh OCO3HAHHBIE PELICHUs, OPUEHTHPYSICh Ha MOPAJIbHO-HPABCTBEHHBIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE IMOBEAEHUE U MOCTYNKH CBOMX TOBApPHILEH C
NO3WMIMNA HPABCTBEHHBIX M TPABOBBIX HOPM M OCO3HAHUE IMOCIEACTBUI 3THX
IIOCTYIIKOB;

4) dopMupoBaHuS KYJIbTYPHI 310POBbS:

NOHMMaHUsl LEHHOCTEH 300poBOro u Oe3zomacHOro o0pasza JKW3HH,
HEOOXOJIMMOCTH OTBETCTBEHHOI'O OTHOILIEHUS K COOCTBEHHOMY (PU3MUYECKOMY H
IICUXMUYECKOMY 3/I0POBBIO;

coOrofieHrss TpaBui O€30MacHOro OOpalieHusi ¢ BEIIeCTBaMU B OBITY,
IIOBCETHEBHOM )KM3HU U B TPYZAOBOM AEATEIBHOCTH;

NOHMMAaHUs LEHHOCTHM NPaBWI WHIMBUAYAIBHOTO M  KOJUIEKTHBHOIO
0€3011acHOr0 MOBEACHUS B CUTYaIUsIX, YIPOXKAIOIINUX 3J0POBbIO U KU3HHU JIOACH;

OCO3HAHMSI MOCIEACTBUN M HENPHUATUS BPEAHBIX NPUBBIYEK (YHOTPEOJICHUS
AJIKOT 0JIs1, HAPKOTUKOB, KypEHUs);

5) Tpy10BOr0 BOCIUTAHMS:

KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B  y4eOHO-MCCIEI0BATEIbCKON
NEeATENbHOCTH, OOILECTBEHHO IIOJIE3HOM, TBOPYECKOM MW JAPYrMX BHJIAX
NEeSITEeNbHOCTH;

YCTAHOBKM Ha AaKTMBHOE YYacTH€ B PEIICHWHU MPAKTUYECKUX 3ajay
COLIMAJIBHOM HAIPABJIIEHHOCTH (B paMKax CBOETO KJIAcca, IIKOJIbI);



MHTEpECca K MPAKTUIECKOMY M3y4YEHHUIO MPOGecCuid pa3aIuvaHOro pojia, B TOM
YHUCJIe HA OCHOBE MMPUMEHEHUS TPEAMETHBIX 3HAHUH 10 XUMUH;

YBaXXEHUSI K TPYY, JIIOJSAM TPyAa U pe3yJibTaTaM TPYJI0BOH JAeATeIbHOCTH;

TOTOBHOCTM K OCO3HAaHHOMY BBIOOPY MHIMBUIYAJIbHON TpPaeKTOPUH
oOpa3zoBaHus, Oymymed mpodeccuu W peaau3allid COOCTBEHHBIX JKM3HCHHBIX
IJIAHOB C YYETOM JIMUHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHH, UHTEPECOB U
noTpeOHOCTEH OOIIECTBA;

6) ’K0J10rH4eCKOro BOCIIMTAHMS:

9KOJIOTHUYECKH I1J1eCO00Pa3HOro OTHOIIEHHUS K NPHUPOAEC, KaK HCTOYHHUKY
CYyILIECTBOBAaHMS KM3HU HAa 3EMIIE;

MOHUMAHMS TJIOOAJTBHOTO XapakKTepa SKOJOTMYECKUX MpoOJieM, BIUSHUS
SKOHOMHUYECKHUX MPOIECCOB HA COCTOSTHUE MPUPOTHON U COITUATIBHOM CPEJIbI;

OCO3HAHUSA HEOOXOAUMOCTH HCIOJb30BAHUA JOCTHXKEHUM XUMHUU IS
pelieHrs BOMpPOCOB PallMOHATIBLHOIO MPUPOAONOIL30BaAHNS;

AKTUBHOTO HEMPUATHS JCUCTBUM, MPUHOCAIIUX BpEA  OKPYKaIOIIEH
MPUPOJHON cpesie, YMEHUsI IPOTHO3UPOBATH HEOJAroNnpUITHBIC IKOJOTHUYECKHUE
MOCJIEJICTBUS MPEANPUHUMAEMBIX JSHCTBUN U MPEAOTBPAIIATh UX;

HAJIUYUST Pa3BUTOrO SKOJIOTMYECKOr0 MBIIIUIEHUS, IKOJIOTUYECKON KYJIbTYpHI,
OTIBITA JeSATeTLHOCTH AKOJIOTUYECKOM HaIpaBJICHHOCTH, yMEHUS
PYKOBOJICTBOBAaThCSA MMH B ITO3HABATEIIbHOW, KOMMYHHKATUBHOW WU COLMAIBHOU
NpaKkTUKe, CIOCOOHOCTM ¢ YMEHHUS AaKTHUBHO MPOTUBOCTOSITH  HJEOJIOTHUU
xemodoouu;

7) 1EeHHOCTH HAYYHOI'0 NMO3HAHMSI:

c(hOpMHUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAYKU U OOIIECTBEHHON MTPAKTUKH;

NOHUMaHMs crnenuUKd XUMHU KaK HayKd, OCO3HaHUA €€ poiu B
GbOpMUPOBAaHUU PAIMOHAIBPHOTO HAYYHOT'O MBIIUICHHUS, CO3JaHUU IIEJIOCTHOTO
IpeACTaBlIeHUS 00 OKpY’KaroleM MUpE KaK O €IUHCTBE MPUPOJBI M YCIOBEKa, B
MO3HAHWW TIPUPOJHBIX 3aKOHOMEPHOCTEH W peHIeHUU MpoOJIeM COXpaHCHUS
MIPUPOTHOT'O PAaBHOBECHS,

yOSKIEHHOCTH B  0COOOW 3HAYMMOCTH XUMHUHM JUISI  COBPEMEHHOM
UUMBWIN3ALMKU: B €€ T'yMaHUCTUYECKON HaMpaBICHHOCTH W BaXXHOM poOJIUd B
CO37IaHUM HOBOM 0a3bl MaTepUaIbHON KYJIbTYpbl, PEIICHUH TJI00AIBHBIX MpoOIeM
YCTOMYMBOTO Pa3BUTHS UEJIOBEYECTBA — CHIPHEBOM, IHEPTETUUECKOM, MUILEBON U
AKOJIOTMUECKON 0e30MMacHOCTH, B PA3BUTHH MEIUIMHBLI, 00ECTICUCHUH YCIOBUU
YCHEUIHOTO TpyAa U DKOJOTMYECKH KOMGMOPTHOM >KU3HM KaXKJIOro ujeHa
00IIIeCTBA;

€CTEeCTBEHHO-HAYYHOW T'paMOTHOCTH: TOHMMAaHHUs CYIIHOCTU METOJIOB
MO3HAHMS, HCIIOIb3YEeMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJIb30BaTh



noJy4yaeMble 3HaHUS JJI1 aHAIU3a U OOBSICHEHUS SIBIICHUI OKPY>KaIOILIero Mupa u
IPOUCXOASIINX B HEM U3MEHEHUH, YMEHUS JeNlaTh 00OOCHOBAHHBIE 3aKIIIOUEHUS Ha
OCHOBE HAy4YHBIX (AKTOB W HWMEIONIMXCA JaHHBIX C IIeNbI0 TOJTy4YeHUS
JTOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CAMOCTOSATEIbHO HCIIOJIIb30BATh XUMHUYECKHE 3HAHUS IS
perieHus mpobieM B peajbHbIX )KU3HEHHBIX CUTYaIIUsAX;

MHTEpeca K IO3HAHUIO U UCCIIeIOBATENIbCKON IeATEIHbHOCTH;

TOTOBHOCTM M  CIOCOOHOCTHM K  HENPEPHIBHOMY  OOpa30BaHUIO U
caMo00pa30BaHUIO, K AaKTUBHOMY IIOJIYYCHHIO HOBBIX 3HAHUM MO XUMHH B
COOTBETCTBHUH C KU3HEHHBIMH MOTPEOHOCTSIMU;

UHTEpeca K OCOOCHHOCTSIM TpyJla B pa3audHbIX chepax npodeccruoHaIbHOMI

NEATECIIbHOCTH.
METANPEIMETHBIE PE3YJIBTATBI

MeranpenMeTHble pPe3yJIbTaThl OCBOCHUS Y4eOHOro mpenmera «XuMus» Ha
YPOBHE CpEAHEro 00111ero o0pa3zoBaHus BKIOYAIOT:

3HAQYMMBIE  JUIS (dbopMupoBaHus MUPOBO33PEHUS o0y4Jarommxcs
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIEC) OOIEHAYYHbIE TOHITHS, OTpaKaroIInue
[IEJIOCTHOCTh HAyYHOM KapTHHBI MHpa M CHEHUPUKY METOJO0B TO3HAHUS,
UCIIOJIb3yEMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BELECTBO, SHEPIHUsl, SBICHUE,
IpoLECC, CUCTEMA, Hay4YHbIA (PaKT, MPUHIUI, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEopusl, UCCIIE0BAHNE, HAOIIOIEHUE, U3MEPEHUE, IKCIIEPUMEHT U JIPYTHUE);

yYHUBEpCAJIbHbIC Y4eOHbIE NeHCTBUS (MO3HABaTENbHbIE, KOMMYHUKATUBHEIE,

PETYISTUBHBIE), obecreunBaroIne dbopmupoBanue (GyHKIIMOHATBHOU
TPaMOTHOCTH U COIMATLHON KOMITETEHIINH 00YJarOIIHXCS;
CTIIOCOOHOCTH o0yJaromuxcs UCTIONIb30BATh OCBOCHHBIE

MEXIMCIUIUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUA M yHHUBEpCAJIbHbIE yueOHbIE
JEUCTBHS B IIO3HABATEIBHON U COLMAIIBHON ITPAKTHUKE.

MeranpeaMeTHble PE3yiabTaThl OTPAXAKOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMU  IIO3HABATEJIbHBIMH, KOMMYHUKATUBHBIMHM U  PErYISITUBHBIMU
JNEHUCTBUSAMH.

OBaanenue YHUBEpPCAIbHBIMH y4eOHBIMH M03HABATE/IbHBIMHU
AEeHCTBUAMMU:

1) 0a30Bble JIOrHYecKHe JeiCTBUSI:

CaMOCTOSITENILHO  (OPMYNIHpPOBaTH U aKTyaJIU3UpOBaTh  MpoOJIeMy,
BCECTOPOHHE €€ paccMaTpuBaTh;

ONpENENATh LENNU ACATEIbHOCTH, 3aJaBas MapamMeTpbl W KPUTEPUU HX
JNOCTHKEHUS, COOTHOCUTD PE3YJIbTAThI ACITEIBHOCTH C IIOCTABICHHBIMU LIEIISIMU;

UCIIONIB30BaTh NPU OCBOCHUM 3HAHUM NPUEMBI JIOTMYECKOTO MBIIUICHUS —
BBIJIEJISITh XAPAKTEPHBIE NPU3HAKU MOHATUM M YCTAHABJIMBATh MX B3aMMOCBS3b,



UCIIOJIb30BaTh COOTBETCTBYIONIUE TIOHATHS JIJIsl OOBSICHEHUS! OTJCIbHBIX (DAaKTOB U
SIBIICHUM;

BBHIOMpaTh OCHOBAaHMUS W KPUTEPUU [UIA KJIacCU(PUKAIIMU BEIIECTB M
XUMUYECKUX PEAKIINIA;

YCTAaHABIUBaTh NPUYUHHO-CIICICTBEHHBIE CBSI3M MEXAY H3YyYa€MbIMU
SIBJICHUSIMU;

CTPOUTH JIOTMUECKHUE PACCYXKICHUS (MHIAYKTUBHbBIC, JCIYKTHUBHBIC, IIO
AQHAJIOTUH), BBIABIATH 3aKOHOMEPHOCTH W TPOTHUBOPEUMS] B PACCMATPUBAEMBIX
SBJICHUSX, (DOPMYITUPOBATH BHIBOJIBI M 3aKIFOUCHUS;

MPUMEHSTH B MPOIECCE MO3HAHUSI, UCIIOJIb3YEMbIE B XUMUU CUMBOJIMYECKUE
(3HAKOBBIE) MOJIEIH, MPEOOPA30BLIBATH MOJICIIBHBIC MPEICTABICHUS — XUMUYECKUN
3HaK (CHMBOJI) DJJIEMEHTa, XuUMHUYecKas (opmyna, ypaBHEHHE XHUMHUYECKOU
peaknMu — TMPU PeIIeHUW YYeOHBIX TO3HABATEIBHBIX WM MPAKTHUECKUX 3aj1ad,
MPUMEHSITh HAa3BAHHBIE MOJICIIbHBIC MPEICTABICHUS ISl BBISIBIICHUSI XapaKTEPHBIX
IIPU3HAKOB M3yYaEeMbIX BEIIECTB U XUMUYECKUX PEAKIIUN.

2) 0a3oBbI€e HCCIeI0BaTEIbLCKUE 1eHCTBUSI:

BJIQJIETh OCHOBAaMHU METOJIOB HAy4YHOTO MO3HAHMSI BEIIECTB U XUMHUUYECKUX
peaKIuu;

(dbopMyIHpOBaTh LIETU U 33/1a4U UCCIEIOBAHUS, UCTIOIb30BaATh MOCTABJICHHBIC
U CaMOCTOSITENHHO C(HOPMYITUPOBAHHBIE BOIPOCH B KAa4YeCTBE HMHCTPYMEHTA
MO3HAHUSI U OCHOBBI JIJIsi (POPMUPOBAHMS THIOTE3bI MO MPOBEPKE MPABUILHOCTHU
BBICKA3bIBAEMBIX CYXKICHUM;

BJIQJIETh HABBIKAMU CaMOCTOATEJIBHOTO IUIAHUPOBAHUS U IPOBEICHUS
YUYEHUYECKHUX IKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUS HAONIOAATH 32 XOJIOM
npoIrecca, CaMOCTOATENFHO TPOTHO3UPOBATH €ro pe3yiabTar, (HOpMyIupOoBaTh
0000IIIEHUS U BBIBOABI OTHOCUTEIBHO JJOCTOBEPHOCTH PE3YILTATOB UCCIIEI0OBAHUA,
COCTaBJIITh OOOCHOBAHHBIN OTUET O MPOJICIaHHON padoTe;

npuOOpeTaTh OMBIT YYEHUYECKONW HCCIIEeNOBATEIbCKOW W MPOEKTHOM
JEATENHHOCTH, TPOSIBISITH CIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIIBHOMY
MOMCKY METOJIOB PEIICHUS MPAKTUYECKUX 3aJad, MPUMEHEHUIO PA3IUYHBIX
METOA0B MTO3HAHMUSI.

3) pabora ¢ nunpopmanueii:

OPUEHTUPOBAThCA B Pa3JIMYHBIX HCTOYHMKAX UHMopManuu (HAy4HO-
NOMyJIsipHasl JIUTEpaTypa XUMHYECKOTO COJAEpXKaHUs, CIPABOYHbIE MOCOOMS,
pecypcel MHTepHeTa), aHanmu3upoBaTh MHPOPMAIIMIO PA3IMYHBIX BUAOB U (opM
npeACTaBICHUS, KPUTHYECKHU OILICHUBATH eé JIOCTOBEPHOCTh u
HEMIPOTUBOPEUYUBOCTH;



(GopMynupOBaTH 3aMpPOCHl U MPUMEHATH PA3IUYHbIE METOMABI MPHU MOUCKE U
orbope wuHpOpMaMK, HEOOXOAMMOW HJisi BBINOJIHEHUS Y4YEOHBIX 3aaad
ONPEIEIIEHHOr O TUIIA;

NpUOOPETaTh OMNBIT HCIOIB30BaHUS HMHPOPMAIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTU U PA3JIUYHBIX [IOUCKOBBIX CUCTEM;

CaMOCTOSITENILHO ~ BBIOMpaTh  ONTUMANbHYIO  (OpMY  MPEACTABICHUS
uHopmaIu (Cxembl, rpaduKu, JTUarpaMMbl, TaOJIULbI, PUCYHKU U APYTHE);

UCMOJb30BaTh HAay4yHBIH $3bIK B KayecTBE CpeAcTBa IpU pabore ¢
XUMHYECKON HMH(pOpMAIMeil: NpUMEHSATh MeXNpeAMeTHble (pusmueckue u
MaTeMaTUYECKUE) 3HAKU U CUMBOJIbI, (hOpMYJIbl, aOOpeBHATYpbl, HOMEHKIIATYPY;

UCIIONIb30BaTh W MpeoOpa3oBbIBATh 3HAKOBO-CUMBOJIMYECKHE CpEACTBA
HarJIIJHOCTH.

OgyaeHNe YHUBEPCAIbHBIMH KOMMYHHKATHBHBIMH JeHCTBUSIMM:

3a/1aBaTh BOIPOCHI MO CYIIECTBY OOCYXAAE€MOU TEMbI B XOZE IUaaora u/uin
JUCKYCCUH,  BbICKa3blBaTh  HAeH, (GOPMYJIMPOBATH CBOU  MPEAJIOKEHUS
OTHOCHUTEJIHHO BBITTOJIHEHHSI MPE/IOKEHHOM 3a1a4H;

BBICTYNaTh C MPE3EHTALMEN pe3ylbTaTOB IO3HABATEIBHON JEATEIbHOCTH,
MOJTYYEHHBIX CAMOCTOSTENBHO MJIM COBMECTHO CO CBEPCTHUKAMU NPH BBHINOTHEHUU
XUMHUYECKOT0 KCIEPUMEHTA, MPAKTUYECKOW padOThl MO HCCIEAOBAHUIO CBOMCTB
M3y4aeMbIX BEUIECTB, peau3allii y4eOHOro MpoeKTa U (POpMYTUPOBATH BHIBOJIBI
[0 pe3yJibTaTaM NPOBEIEHHBIX UCCIEIOBAHUA MYTEM COrJacOBaHUS MO3ULUHN B
X0J1e 00CYXJIeHUSI 1 0OMEHA MHEHUSIMU.

OByajieHNe YHUBEPCAJIbHBIMH PEryJasTUBHBIMH JeHCTBUSMMU:

CaMOCTOSITEJIHO IUIAHUPOBATh M OCYIIECTBISATH CBOK I103HABATEJIBHYIO
NEeATENbHOCTh, ONpenenss €€ Lead M 3aJa4yd, KOHTPOJUPOBaTh M IO Mepe
HEOOXOJIUMOCTH KOPPEKTUPOBATh MpelaraéMblii  aJifOPUTM  JACHCTBUN IpuU
BBITIOJITHEHWM Y4YeOHBIX M UCCIIENOBAaTEIbCKUX 3aJad, BbIOMpaTh Haubosee
3¢ deKTUBHBIN CcrMoco0 HMX perieHuss ¢ y4ETOM TONYyYEeHHs] HOBBIX 3HAHUU O
BELIECTBAX U XUMHUYECKHUX PEAKIUAX;

OCYHIIECTBIISTh CAMOKOHTPOJIb CBOEH JIEATEILHOCTH Ha OCHOBE CamMOaHallh3a
U CaMOOIIEHKH.

HPEAMETHBIE PE3YJIBTATBI
10 KJIACC

[IpenMeTHble pe3ynbTaTbl OCBOEGHHS Kypca «OpraHuyeckass XUMHSI»
OTPaXKaroT:

c(hOpMUPOBAHHOCTb  MPEACTABICHUM O XHUMHUYECKOM  COCTaBJISIONICH
€CTECTBEHHO-HAYYHOW KapTUHBl MHUpPA, POJIM XHUMHUU B TIO3HAHUMU SIBICHUU



npupoabl, B  (OPMUPOBAHUHM MBINUICHUS W  KYJbTYPhl JIMYHOCTH, €€
(GYHKITMOHATBHOW TPAMOTHOCTH, HEOOXOUMOM TSI pEIICHHSI TIPAKTUIECKUX 3a7a9
U JKOJIOTUYECKH OOOCHOBAHHOTO OTHOIICHHUS K CBOEMY 3/I0POBBIO M MPUPOIHOM
cpene;

BJIAJICHUE  CUCTEMOM  XMMHMYECKMX  3HAaHHUM, KOTOpas  BKIIFOYAET:
OCHOBOITOJIATAIONINE TOHATHS (XMUMHYECKHH DJIEMEHT, aToM, DJEKTPOHHAas
000JI09Ka aToMa, MOJIEKYJIa, BAJIGHTHOCTb, JIEKTPOOTPUIIATCILHOCTh, XUMHUYECKAsI
CBsI3b, CTPYKTypHas (Gopmyna (pa3BEpHyTass M COKpali€éHHas), MOJb, MOJISIpHAsS
Macca, MOJSIpHBIM O00BEM, YIIEpOAHBIN CcKener, (yHKIMOHAJIbHAS TpyIIa,
paauKai, U30MepHs, U30MEPhl, TOMOJIOTHUECKHUI P, TOMOJIOTH, YIJIEBOIOPOIBI,
KHCIIOPOA W a30TCOJep)KAIlUe COCITUHCHHUS, MOHOMEp, TOJUMEpP, CTPYKTYpPHOE
3BEHO, BHICOKOMOJIEKYJISIPHBIE COCIMHEHUS); TEOPUU U 3aKOHBI (TEOpUSI CTPOCHUS
opranndeckux BemectB A. M. byTtiepoBa, 3aKOH COXpaHEHHUSI MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHUMBOJHYECKUH SI3bIK XUMHH, MHPOBO33PEHUYCCKHEC 3HAHUS,
Jexalie B OCHOBE TOHMMAaHHUS MPUYUHHOCTH W CUCTEMHOCTH XHUMHUYECKHX
SABJICHUM, (AKTOJIOrMUYECKUE CBEIEHUSI O CBOMCTBax, COCTaBe, IOJYyYEHUU U
0€30MacHOM HCIIOIH30BAHWN BaXKHEUITNX OPTaHWYECKHX BEIIECTB B OBITY U
MIPAKTUICCKOMN NEeITEITLHOCTH YEJIOBEKA;

c(hOpMHPOBAHHOCTh YMEHMI BBISIBIIATH XapaKTEpHbIE MNPU3HAKUA TOHSITHUH,
YCTaHABJIMBATh UX B3aUMOCBS3b, MCIOJIB30BATh COOTBETCTBYIOIIUE TOHSITHS MPHU
ONMCAaHWH COCTaBa, CTPOCHUS U MIPEBPAIICHUN OPTaHNYECKUX COSTMHCHUMH;

c(hOpMHPOBAHHOCTh YMEHHM HCIIOIH30BATh XUMHYECCKYI0 CHUMBOJIMKY IS
COCTaBJICHHMSI MOJIEKYJSIDHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpaIIEHHON)
dbopMynT OpraHMYEeCKHUX BEMIECTB W YpaBHEHUH XHUMHYECKUX PEaKIui,
U3TOTABJIMBATh MOJEIA MOJICKYJI OPTaHMYECKUX BEIIECTB JJIS WLTIOCTPAIUHA HX
XUMHUYECKOTO M IIPOCTPAHCTBEHHOTO CTPOEHUS;

c(hOpMHPOBAHHOCTh YMEHUN YCTAaHABIMBATh MPUHAJJIC)KHOCTh HM3yYEHHBIX
OPraHWYECKUX BEMIECTB MO0 HX COCTaBYy M CTPOCHUIO K OINPEACIEHHOMY
KJIacCy/Tpynme COeAMHEHU (YyraeBOAOPOMbI, KHCIOPOJ ¥ a30TCOACpIKAIINE
COCJIMHEHHUS, BBICOKOMOJIEKYJISIDHbIE COEAMHEHUs), JaBaTh WM Ha3BaHUA 10
cucremarnueckor HomeHkiarype (IUPAC), a Taxke NPUBOAUTH TPHUBHAILHBIC
Ha3BaHUS OTAEITHHBIX OPTaHMYECKUX BEMISCTB (ITHIICH, MPOMWICH, aleTUJIeH,
STUJICHTJIINKONb, TIUIECpUH, (eHos, (GopMaibaerui, ameTaablerul, MypaBbUHAs
KHUCIIOTA, YKCYCHAsl KUCJIOTa, OJICMHOBAs KUCJIOTA, CTEAPUHOBAs KUCIIOTA, TJII0KO03a,
bpykTO3a, Kpaxmal, IeJTI003a, TJIUIUH);

c(OPMHPOBAHHOCTh YMEHHS ONPEACNIATh BHUABl XUMHYCCKOW CBSI3H B
OpPraHUYECKUX COCTUHEHUSAX (OJUHAPHBIC U KPATHBIC);



c(OPMHUPOBAHHOCTh YMEHUS TPUMEHSATH TOJOKEHUS TEOPUU CTPOCHUS
opranuueckux BeniectB A. M. bytiepoBa /it 00bICHEHUS! 3aBUCUMOCTU CBOWCTB
BEIIECTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXPaHEHHUSI MacChl BEIIECTB;

chOpMHPOBAHHOCTh ~ YMEHHMM  XapakTepu3oBaTh  COCTaB,  CTPOCHHE,
dusznueckne U XUMUYECKHE CBONCTBA TUIMUYHBIX TMPEICTABUTENEH Pa3TMUHBIX
KJIACCOB OPTraHMYECKUX BEUIECTB (METaH, 3TaH, ATUJIEH, MPOMUJIEH, AaleTUJIEH,
Oyranuen-1,3, merwnOyranuen-1,3, OeH30J, METaHOJ], JTAaHOJ, STUJICHIJIUKOJb,
TJIMIEPUH, (PEHOJI, aleTalbJerua, MypaBbuHasi M YKCYCHasl KHUCJIOTHI, TJIFOKO3a,
KpaxMall, [[eJIJTI0JI03a, aMUHOYKCYCHAsl KUCIIOTa), WITIOCTPUPOBATh T€HETUYECKYIO
CBSI3b MEXJy HUMH YpPaBHEHUSIMU COOTBETCTBYIOIIUX XUMHYECKHUX PEAKIUN C
UCIIOJIb30BaHUEM CTPYKTYPHBIX (POpMYIT;

c(hOpMHPOBAHHOCTh YMEHHSI XapaKTEPU30BaTh UCTOUYHUKH YTIIEBOJOPOTHOTO
Ceipbs  (HeTh, TPHUPOAHBIA Ta3, Yrojib), CHOCOOBI WX TEPepadOTKH U
MPaKTUYECKOE MPUMEHEHHUE MPOIYKTOB MepepadOTKH;

c(OpMHPOBAHHOCTh YMEHUW TPOBOAUTH BBIYUCIECHHUS [0 XUMUYECKUM
ypaBHEHUsIM (Macchl, 00bEMa, KOJMYECTBA HMCXOJHOTO BEIIECTBA WM IMPOJIYKTa
peakmuu MO W3BECTHHIM Macce, 00bEMY, KOJIHMUYECTBY OJHOTO M3 HUCXOIHBIX
BEIIECTB WIHM MPOIYKTOB PEAKIUH);

c(hOpMHPOBAHHOCTh YMEHHMI BIIaJIETh CUCTEMOM 3HAHUH OO0 OCHOBHBIX
METOAaX HAYYHOIO MO3HAHUS, UCIIOIb3YEMbIX B XUMHUU MPU U3YYEHUHU BEILIECTB U
XUMUYECKUX ABJICHUHN (HAOII0eHUE, U3MEPEHUE, SKCIIEPUMEHT, MOJICTTUPOBAHHUE),
UCIIOJIb30BaTh CHUCTEMHBICE XHWMHUYECKHUE 3HAHUS IS TPUHATUS pEUICHUd B
KOHKPETHBIX KU3HEHHBIX CHUTYyallUsX, CBSI3aHHBIX C BEIIECTBAMHM M HUX
IPUMEHEHUEM;

c(hOpMHPOBAHHOCTh YMEHHUM COOJIIOIATH MTPaBUIIa MOJIB30BAHUS XUMHUYECKOM
MOCy/Iod U J1abOpaTOpHBIM O00OpPYJOBAaHUEM, a TakKe IMpaBWia OOpalieHus ¢
BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIHUSMH IO BBHIIOJHEHUIO JIAOOPAaTOPHBIX
XUMHUYECKUX OIBITOB;

c(OpMHPOBAHHOCTh yMEHHWI TUIAHUPOBATH W BBITIONHATh XUMUYCCKHM
AKCTIEPUMEHT (TIpEeBpallleHrs] OPraHUYECKUX BEUIECTB MIPU HArpEBaHUHU, MOTYyUYEHHUE
STWJIIEHA M W3YYEHHE €ro CBOMCTB, KAUeCTBEHHbIE PEAKIMU OPTaHUYECKHUX
BEIIIECTB, JIEHATypalus OEIKOB MpPH HArpeBaHUM, I[BETHBIC PEAKIMU OEIKOB) B
COOTBETCTBHM C TpaBUJIaMM TEXHUKU O€30MaCHOCTH TMpU OOpalieHuu C
BEIIECTBAMU U JAOOPATOPHBIM OOOpPYAOBAHHEM, TPEJACTABIATH PE3YIbTaThl
XUMHUYECKOTO JKCIEepUMEHTa B (opMme 3amucu ypaBHEHH COOTBETCTBYIOIIHUX
peakiuii 1 GOpMyIHPOBATH BEIBOALI HA OCHOBE 3TUX PE3YJIbTATOB;

c(hOpMUPOBAHHOCTh YMEHUN KPUTHUYECKH aHAJIU3UPOBATh XHUMHUECKYIO
uHOpMaIMIO, TMOJIy4YaeMyl U3 pa3HbIX MCTOYHUKOB (CpeicTBa MacCOBOMU
uHbopmaru, IHTepHeT u Apyrux);



cOpMHPOBAHHOCTh ~ yYMEHHA  COOJIIOMAaTh  MpaBUja  DKOJOTHYECKH
1e1ecoo0pa3HOro MOBEAEHUS B OBITY W TPYAOBOM JEITENHHOCTH B UEIAX
COXpPaHEHHSI CBOETO 3JI0POBbS M OKpYKarOIIeH MNPUPOAHON Cpelibl, OCO3HABATh
OMAaCHOCTh BO3JICMCTBUSA HA JKUBBIE OPraHU3MBI OIMPEAECIEHHBIX OPraHUYECKHX
BEIIECTB, MOHMMas cMmbici mokasarens [IJIK, moscHATh Ha mpuMepax CrocoObl
YMEHBILICHUS] W TPEAOTBPAIICHUST HUX BPEIHOTO BO3ACHCTBHUS Ha OpraHu3M
YEJIOBEKA,

JUIsl 00YYaroIINXCS C OTPAaHUYEHHBIMU BO3MOXKHOCTSMH 3/I0POBbS: YMEHHE
NPUMEHSITh 3HAaHUA 00 OCHOBHBIX JOCTYMHBIX METONaX TO3HAHUS BEIIECTB M
XUMUYECKUX SIBJICHUI;

JUISL CJICTIBIX M CHA0OBUIAIIMX OOYYaloIMUXCS: YMEHHE HCIOJIb30BaTh
penbedHO-TOUCUHYIO chcTeMy oOo3HadeHui JI. bpaiins mis 3anmicu XUMMHUYECKUX

bopmyi.
11 KJIACC

[IpeamerHbie pe3ynbTaThl OCBOEHUS Kypca «OOmass u HeopraHudeckas
XUMUS» OTPaKAIOT:

c(hOpMUPOBAHHOCTh  MPEJCTABJICHUN: O XUMHUUYECKOM  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOW KapTUHBl MHUpPA, POJM XHUMHUU B TIO3HAHUU SIBICHUU
npupoabl, B  (QOPMUPOBAHWM MBINUICHUS W  KYyJbTYpbl JIMYHOCTH, €€
(G YHKIIMOHAIBHOW TPaMOTHOCTH, HEOOXOIMMOM /IS PELICHUS PAKTUYECKUX 3a/1a4
U DKOJIOTHYECKHM OOOCHOBAHHOT'O OTHOIIEHHUS K CBOEMY 3J0POBBIO U MPHUPOIHOMN
cpene;

BIIQJICHUE  CHUCTEMOM  XUMHUYECKUX  3HAHMWM, KOTOpash  BKJIIOYAET:
OCHOBOIIOJIAraIONINe TOHATHSA (XMMHUYSCKUH 3JIEMEHT, aTroMm, M3oTom, S-, pP-, d-
AJIEKTPOHHBIE OpOWTAIM aTOMOB, HWOH, MOJIEKyJa, MOJIb, MOJISIPHBIM OOBEM,
BAJICHTHOCTb, 3JIEKTPOOTPULIATEIIbHOCTh, CTENEHb OKHUCIICHUS, XUMUYECKAsI CBS3b
(KOBaJIEHTHAsl, MOHHAS, METAJTIMYECKAsi, BOJOPOAHAsS), KpUCTAIINYECKasl pelIeTKa,
TUMBl ~ XUMUYECKUX  PEaKIWid, pacTBOp, IJIEKTPOJUTHI, HEIJIEKTPOIUTHI,
ANEKTPOJIUTUYECKAsT JTUCCOLMAIIMS, OKHCIUTEIh, BOCCTAHOBHUTENb, CKOPOCTh
XUMUYECKON peakli, XUMHUYECKOE pPAaBHOBECHE); TEOPUM W 3aKOHBI (Teopus
3JIEKTPOJIUTUYECKON Jucconmannu, nepuonndeckuil 3akon [{. M. Menpaeneena,
3aKOH COXPAaHEHHUs MAacChl BEIIECTB, 3aKOH COXPAHEHHS U MPEBpallleHUs dYHEPTUU
OpU XUMHUYECKUX PEAKIUSAX), 3aKOHOMEPHOCTHU, CHUMBOJIMYECKUN S3bIK XUMUH,
MHUPOBO33PEHUYECKUE 3HAHUS, JIEKAIINE B OCHOBE MOHUMAHMS MPUYUHHOCTH U
CUCTEMHOCTH XUMWYECKUX SBJICHUH, (PAKTOIOTHYCCKHUE CBEIACHUS O CBOWCTBAX,
COCTaBe, MOJIy4YeHHUH U 0€30MMacHOM HMCIOJb30BAHUM BAKHEHIIIUX HEOPTaHUYECKHUX
BEIIECTB B OBITY M MPAKTUUECKOU JIEATETbHOCTH YEJI0OBEKA;



c(OpMUPOBAHHOCTh YMEHMU BBISBIISTh XapaKT€pPHbIE NMPU3HAKU TMOHSTHH,
YCTaHABJIMBATh UX B3aWMOCBS3b, MUCIOJIB30BATh COOTBETCTBYIOIIUE MOHSITHS MpHU
ONKMCAHUK HEOPTaHMYECKHUX BEIIECTB M UX MPEBPALLECHUN;

c(OPMUPOBAHHOCTh YMEHMM HCIOJB30BaTh XHMHUYECKYIO CHUMBOJIUKY JJIs
cocTaBieHUss (GOpMyJl BEUIECTB W  ypaBHEHUH XMMHUYECKUX  pEaKIUH,
cucremarndeckyro HomeHknarypy (IUPAC) u TpuBnanbHbie Ha3BaHUS OTACIbHBIX
HEOpPraHMYECKUX BEIIeCTB (YrapHbld Ta3, YIJIEKUCIBIM ra3, aMMHaK, raméHas
U3BECTbh, HETalIEHasl U3BECTh, IUTHEBAS CONNA, IUPUT U IPYTHUE);

c(OpMUPOBAHHOCTh YMEHUN ONPEENIATh BAJICHTHOCTh U CTENEHb OKHCICHUS
XUMHUYECKUX 3JIEMEHTOB B COEJMHEHHUSAX PAa3IU4YHOrO0 COCTaBa, BUJ XUMHUYECKOU
CBsA3M (KOBaJ€HTHAs, MOHHAs, METAJUIMYECKas, BOJAOPOHAs) B COCUHEHUAX, TUI
KPUCTAJUINYECKON PEIIETKM KOHKPETHOI'O BEIlleCTBa (aTOMHas, MOJEKYJspHasi,
VMOHHAsI, METAJUIMYECKAs), XapaKTep CpeAbl B BOJAHBIX pACTBOPAX HEOPTraHUYECKUX
COCIUHCHUM;

c(OpMUPOBAHHOCTH YMEHHU YCTaHABJIMBAaTh [IPUHAJIEKHOCTb
HEOPraHWYECKUX BEIIECTB [0 HX COCTaBY K ONpEAeNEHHOMY Kiaccy/Tpymnme
COEIMHEHUH (IIPOCTHIEC BEIIECTBA — METAUIbl U HEMETAJLIbI, OKCU/IbI, OCHOBaHUS,
KHUCIIOTHI, aM(OTEPHbBIE THIPOKCUIBI, COJIN);

c(OpMUPOBAHHOCTh YMEHUN PAaCKpPbIBATh CMBICI MEPUOIUYECKOr0 3aKoHa /[,
W. MenneneeBa U A€MOHCTPUPOBATH €r0 CUCTEMATU3UPYIOILYIO, O0BSICHUTEIBHYIO
U IPOrHOCTUYECKYIO (PYHKIUU;

c(OpMHPOBAHHOCTh YMEHHUI XapaKTepU30BaTh DSJIEKTPOHHOE CTPOCHHE
aTOMOB XUMHWYECKHX »dJeMeHTOB |—4 mnepuonoB Ilepuoandeckoil cuCTEMBI
XUMHYecKkux sjeMeHToB JI. M. MeHpaeneeBa, MCHOIB3YysA IMOHATHSA «S-, P-, d-
3IIEKTPOHHBIE opouramm, «9HEPreTHYECKUE YPOBHI, OOBSCHATH
3aKOHOMEPHOCTH M3MEHEHHsS] CBOMCTB XMMHUYECKUX 3JIEMEHTOB U MX COECIUHEHUM
1o nepuoaam u rpymmnam [lepuoandeckoil cuCTEMbl XUMHAYECKHX 31emeHToB /1. M.
Menpneneena;

chOpMUPOBAHHOCTh ~YMEHUW  XapaKTepu3oBaTh  (OMUCHIBATH)  OOIIHE
XUMHUYECKUE CBOMCTBA HEOPraHMYECKMX BEIIECTB  pa3JIMYHBIX  KJIACCOB,
NOJATBEPkKAATh CYIIECTBOBAHME T'€HETHUYECKOW CBSI3M MEXIY HEOPraHWYECKHUMHU
BELIECTBAMH C TOMOLIBIO YPABHEHUI COOTBETCTBYIOIIMX XUMUYECKUX PEaKLUM;

c(OpMHPOBAHHOCTh YMEHHS KJIACCU(DUIHMPOBATH XUMHUYECKUE DPEAKLIUU IO
pa3aMyYHBIM IpHU3HAKaM (YUCIIy U COCTaBy pearupyrolux BEUIECTB, TEIIOBOMY
3¢ deKTy peakiuu, U3MEHEHUIO CTENEHEW OKMUCIEHHs 3JIEMEHTOB, 00paTUMOCTH
peaKklMM, YYaCTHIO KaTaau3aropa);

c(hOpMHPOBAHHOCTh YMEHHMI COCTaBJSATh YpPaBHEHHUS pPEaKUUWA pa3IudHbIX
THUIIOB, TOJIHBIE M COKpAIllEHHbIE YPABHEHMSI PEaKlMii HOHHOT'O OOMEHA, yYUThIBas
YCIIOBHS, IIPY KOTOPBIX 3TH PEAKLUU UAYT 1O KOHIIA;



c(OPMHPOBAHHOCTh YMEHUW TMPOBOJIUTH PEAKIMH, TOATBEPIKIAIOIIHE
KAYECTBEHHBIM COCTAB PA3JMYHBIX HEOPraHUYECKUX BEIIECTB, PACIIO3HABATH
OTBITHBIM MYTEM HOHBI, IPUCYTCTBYIOIINE B BOAHBIX PACTBOPAX HEOPTAHUYECKUX
BEIIIECTB;

c(OpMHPOBAHHOCTh ~YMEHHMH  pacKpbIBaTh  CYIIHOCTh  OKHCIHUTEIHHO-
BOCCTAaHOBHUTEJIbHBIX PEAKLUNA MOCPEACTBOM COCTABJIEHUS 3JEKTPOHHOIrO OanaHca
JTUX PEaKLINM;

c(hOpMHPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTH CKOPOCTH XHMMHYECKOM
pEeaKIMK OT Pa3TUIHBIX (PAKTOPOB; XapaKTep CMEIIEHUSI XUMUIECKOTO PAaBHOBECHS
B 3aBUCHMOCTH OT BHeIIHero Bo3aeicTBus (mpuniun Jle [llarense);

c(OpMHPOBAHHOCTh YMEHUN XapaKTepU30BaTb XHMHUYECKUE IMPOIIECCHI,
JeXallue B OCHOBE MPOMBIIIJIEHHOTO MOJYYEHUsS CEPHOW KUCIOThI, aMMHaKa, a
Takke C(HOPMUPOBAHHOCTh NPEACTABICHUM OO0 OOIMX HAYYHBIX MPUHIMNAX W
AKOJIOTHYECKUX MPOOJIEMaxX XMMUYECKOr O IPOU3BOJICTBA;

c(hOpMHPOBAHHOCTh YMEHUH MPOBOJUTH BBIYMCIECHHSI C HCIOJIb30BaHUEM
MOHSITUSL «MaccoOBasi JIOJIsI BEIIECTBA B PAcTBOPE», OObEMHBIX OTHOIIECHUMN Ta30B
IpU XUMUYECKUX PEaKIMsIX, MACChl BEIIECTBA WU 00bEMA ra30B MO U3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WM O0BbEMY OJHOIO U3 YYACTBYIOIIUX B PEAKIMU
BEIIECTB, TEIUIOBOr0 3(PdeKTa peakiud Ha OCHOBE 3aKOHOB COXPAaHEHUS MaCChl
BEIIECTB, IPEBPAILCHUS U COXPAHEHUS SHEPTUH;

c(hopMUPOBAHHOCTh YMEHUM COOIO/IaTh MPaBUIIA MOJIH30BAHUS XUMUYECKOU
NoCy/Iod U JTabopaTopHBIM O00OpYyJOBaHHMEM, a TaKXKe MpaBWia OOpalIieHus ¢
BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIMSMH IO BBITIOJHEHHUIO J1aO0OpaTOPHBIX
XUMUYECKUX OIBITOB;

c(hOpMHPOBAHHOCTh yMEHHWI TUIAHUPOBATh W BBITIOJNHATh XUMUYECKHM
AKCIIEPUMEHT (pa3jioKeHUE MEePOKCHIA BOAOPOJAa B MPHUCYTCTBUU KaTalu3aTopa,
OTpEJICICeHHEe Cpelbl PACTBOPOB BEIIECTB C TMOMOIIBIO YHUBEPCAIHHOTO
WHINKATOPA, BIUSHUE PA3NHYHBIX (DAaKTOPOB HA CKOPOCTh XMMHYECKON PEaKIuH,
peaKuu MOHHOrO OOMEHAa, KAa4eCTBEHHbIE peakiuu Ha cynabdar-, kapOOHAT- U
XJIOPHU/I-AHUOHBI, HA KaTUOH aMMOHMS, PELIeHHUE SKCIEPUMEHTAIbHBIX 3aJa4 10
TemaM «Metamisl» u «HemeTtamnb») B COOTBETCTBUM C TMPAaBWIAMHU TEXHHUKH
6e30macHOCTH TIpU OOpaIlleHNH C BEUIECTBAMH U J1a0OpaTOPHBIM 000pPYAOBaHUEM,
OpPEICTaBIATh PE3YJbTAaTbl XUMHUYECKOIO JSKCIEpUMEHTa B (opme 3amucu
yYpaBHEHUI COOTBETCTBYIOUIUX pEaKlMid U (POpMYIUPOBATh BHIBOABI HAa OCHOBE
ATUX PE3YNbTATOB;

c(hOpMUPOBAHHOCTh YMEHUW KPUTUYECKH aHAJIM3UPOBATH XHUMHUYECKYIO
uHpOpMAIIMIO, TMOJIy4aeMYyl0 U3 pa3HbIX HCTOYHUKOB (CpEACTBA MAacCOBOM
KOMMYHUKaIuu, MaTepHEeT U Apyrux);



cOpMHPOBAHHOCTh ~ yYMEHHA  COOJIIOMAaTh  MpaBUja  DKOJOTHYECKH
LEIecCO00pa3HOro IMOBEAEHUST B OBITY U TPYAOBOM JEATENBHOCTH B LEIAX
COXpPaHEHHSI CBOETO 3JI0POBbA M OKpYXKaroUled MPUPOAHON Cpelbl, OCO3HABaTh
OIMMACHOCTh BO3CHCTBUS HA )KUBBIE OPraHU3MbI ONPEIETEHHBIX BEIIECTB, TOHUMAs
cmpicn mokazarens [IJIK, mosicHIT, Ha mnpuMmepax CcHocoObl YMEHBIIEHUS U
PEeAOTBPAILICHUS X BPEIHOTO BO3/ICHCTBUS HA OPTaHU3M YEJIOBEKA;

JUIs 00YYaIOIIUXCS ¢ OTPAaHUYEHHBIMU BO3MOXKHOCTSMH 3J0POBBS: YMEHHUE
NPUMEHSATh 3HaHUA 00 OCHOBHBIX JOCTYIHBIX METOJaX IO3HAHHUS BEIIECTB H
XUMHYECKUX SIBJICHUH;

JUISL CJIETBIX M CHA0OBUIAIIMX OOYYaIOIIMUXCS: YMEHHE HCIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy obo3HadeHui JI. bpaiins nis 3anucu XUMUYECKUX

dbopmy.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KVIACC

HanmeHoBanue pa3iesioB U TeM

KoanuyecTBo 4acos

DJIeKTpPOHHBIE (LU (PPOBBIE)

Ne n/m Konrpoabubie | IIpakTHyeckue
NMPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE PeCypChl
padoTbI padoThI
Pasnea 1. TeopeTrnueckue 0OCHOBbI OPraHNYeCKOH XHMHUH
[IpenMeT opraHuyeCcKON XUMUU. http://him.1september.ru
1.1 Teopwust CTpoeHUsT OpraHUYECKUX 3 http://school-collection.edu.ru
coeauHenuit A. M. Bytieposa http://rushim.ru/books/books.htm
HWroro no pazneny 3
Pa3nea 2. Yraesogopoasl
http://him.1september.ru
2.1 IIpenenbHblE YriIEBOAOPOIbI — aJIKAHBI 2 http://school-collection.edu.ru
http://rushim.ru/books/books.htm
Helpe e bHbIe VIIEBOI0POJIEL: http://him.1september.ru
2.2 P a P ' 6 1 http://school-collection.edu.ru
IKCHET, AJKATHCHET, aJIKHHET http://rushim.ru/books/books.htm
http://him.1september.ru
2.3 ApomaTudeckue yrieBoa0pOabl 2 http://school-collection.edu.ru
http://rushim.ru/books/books.htm
IIpupogHBIe HCTOYHHUKH YIIJIEBOIOPOI0OB hitp://him.1september.u
24 PP 5 - P 3 1 http://school-collection.edu.ru
1 AX Tiepepabotia http://rushim.ru/books/books.htm
Hroro no pazneny 13

Paznen 3. Kuciaopoacoaepxamue opranndecke coeJuHeHUs

3.1

Crniuptel. deHon

3

http://him.1september.ru



http://him.1september.ru/
http://school-collection.edu.ru/
http://rushim.ru/books/books.htm
http://him.1september.ru/
http://school-collection.edu.ru/
http://rushim.ru/books/books.htm
http://him.1september.ru/
http://school-collection.edu.ru/
http://rushim.ru/books/books.htm
http://him.1september.ru/
http://school-collection.edu.ru/
http://rushim.ru/books/books.htm
http://him.1september.ru/
http://school-collection.edu.ru/
http://rushim.ru/books/books.htm
http://him.1september.ru/

Anbperunsl. KapOoHOBBIE KUCTOTHI.

http://school-collection.edu.ru

http://rushim.ru/books/books.htm

http://him.1september.ru

3.2 C 7 http://school-collection.edu.ru
TIOXKHBIE SPHPE! http://rushim.ru/books/books.htm
http://him.1september.ru
3.3 VYrneBoasl 3 http://school-collection.edu.ru
http://rushim.ru/books/books.htm
Hroro 1o pasueny 13
Pasnen 4. A3orconepxaiue opranudeckue coeJuHeHUs1
http://him.1september.ru
4.1 AMuHBl. AMUHOKHACIIOTHL. benku 3 http://school-collection.edu.ru
http://rushim.ru/books/books.htm
Hroro o pasneny 3
Pa3znen 5. BoicokoMoOsIeKyJ/JIApHBbIE COeIMHEHUS
http://him.1september.ru
5.1 [Tnactmaccel. Kayuyku. Bosokna 2 http://school-collection.edu.ru
http://rushim.ru/books/books.htm
Hroro no pazueny 2
OBIIEE KOJIMYECTBO YACOB I10 34

[NPOI'PAMME



http://school-collection.edu.ru/
http://rushim.ru/books/books.htm
http://him.1september.ru/
http://school-collection.edu.ru/
http://rushim.ru/books/books.htm
http://him.1september.ru/
http://school-collection.edu.ru/
http://rushim.ru/books/books.htm
http://him.1september.ru/
http://school-collection.edu.ru/
http://rushim.ru/books/books.htm
http://him.1september.ru/
http://school-collection.edu.ru/
http://rushim.ru/books/books.htm

11 KJIACC

KoauuecTBo yacoB DJIeKTPOHHbIE
HanmenoBaHue pa3iesioB U TeM (uu¢posbie)
Ne n/m Konrpoabusie | IIpakTHyeckue
NPOrpamMMmbl Bcero o0pa3oBaTejbHbIe
padoTbI padoThbI
pecypchbl
Pa3nen 1. TeopeTnueckue 0OCHOBbBI XMMHUM
Crpoenue atomoB. [lepuoanueckuii 3aKoH
1.1 u [leproanueckas cuctemMa XUMHUYECKUX 3
snemenToB JI. . MengeneeBa
12 Crpoenue BeniectBa. MHOrooopasue 4
' BEIIECTB
1.3 XUMHUECKUE PEAKIIUN 6 1 1
Hroro no pazueny 13
Pa3nen 2. Heopranuueckasi Xumust
2.1 Mertabl
2.2 Hemeramnsr 1
53 CBs13b HEOPraHMYECKUX U OPraHUYECKHUX 5
' BELIECTB
Hroro no pazneny 17
Paznen 3. Xumusi v :Ku3Hb
3.1 XUMUS ¥ )KU3Hb 4
Hroro no pazaeny 4
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 2 3







HNOYPOYHOE IIVTAHUPOBAHHUE

10 KVIACC
KoanuecTBo 4acos
Ne DJIeKTPOHHBIE IH(]POBBIE
Tema ypoka Konrpoabubie | IIpakTHyeckue
n/n Bcero o0pa3oBaTe/ibHbIE PeCypChl
padoTbI padoThI
IIpenmeT oprannyeckon XUMHUH, €€ http://him. 1september.ru
1 p p ’ 1 http://school-collection.edu.ru
BO3HUKHOBCHHUC, pa3BI/ITI/Ie 1 3HAYCHUC http://rushim.ru/books/books.htm
Teopust cTpoeHUs OpraHUYECKUX http://him.1september.ru
2 coenunenui A. M. bytiepona, eé 1 http://school-collection.edu.ru
OCHOBHbIE OJI0KEHUI http://rushim.ru/books/books.htm
[IpencraBienue o K1accuPUKAITUU )
opraHnyeckux Bemiects. HomeHkimarypa http://him. 1september.ru
3 p ’ P 1 http://school-collection.edu.ru
(cHCTEMaTHYECKA) F TPHBHANBHEIS http://rushim.ru/books/books.htm
Ha3BaHUA OpFaHI/I‘IGCKI/IX BCIIICCTB
MeTat 1 5TaH — hocTelme http://him.1september.ru
4 p 1 http://school-collection.edu.ru
TIpeACTABUTCIIN alIKaHOB http://rushim.ru/books/books.htm
http://him.1september.ru
5 AJIKEHBI: COCTaB U CTPOCHUE, CBOMCTBA 1 http://school-collection.edu.ru
http://rushim.ru/books/books.htm
DTUJIEH U IPOIUIEH — MIPOCTEHIINE http://him. 1septermber.ru
6 p p 1 http://school-collection.edu.ru
Tpe/CTABUTCIIN ATTKCHOB http://rushim.ru/books/books.htm
http://him.1september.ru
[Ipaktuueckas padora Ne 1. «[lonyuenue ;
7 p p . Y 1 1 http://school-collection.edu.ru
ITHIICHA M U3YHCHHUE CTO CBOUCTBY http://rushim.ru/books/books.htm
8 Ankanuensl. byranuen-1,3 u 1 http://him.1september.ru



http://him.1september.ru/
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http://rushim.ru/books/books.htm
http://him.1september.ru/
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http://rushim.ru/books/books.htm
http://him.1september.ru/
http://school-collection.edu.ru/
http://rushim.ru/books/books.htm
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http://school-collection.edu.ru/
http://rushim.ru/books/books.htm
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http://school-collection.edu.ru/
http://rushim.ru/books/books.htm
http://him.1september.ru/
http://school-collection.edu.ru/
http://rushim.ru/books/books.htm
http://him.1september.ru/

MeTtunOyTaaueH-1,3. [lomyuenue
CHUHTETHUYECKOI0 KayuyyKa 1 pe3UHbI

http://school-collection.edu.ru

http://rushim.ru/books/books.htm

AJIKUHEBI: COCTaB U 0COOCHHOCTHU CTPOCHUA,

http://him.1september.ru

9 TOMOJIOTUYECKUH Psill. ALCTUIICH — http://school-collection.edu.ru
MPOCTEHIINI TIPEICTAaBUTEIb AJTKHHOB http://rushim.ru/books/books.htm
Beruncnenus no ypaBHEHUIO XUMAYECKON http: //him. Lseptember.ru

10 http://school-collection.edu.ru
peaKtiu http://rushim.ru/books/books.htm
ApeHsl: 6eH301 U TOIY0J. TOKCUYHOCTD http://him. Lseptember. u

11 http://school-collection.edu.ru
apeHoB http://rushim.ru/books/books.htm
['eHeTHUEeCKas CBSI3b YIJICBOI0PO/IOB http://hlm.lseptembfar.ru

12 ’ http://school-collection.edu.ru
TpHHAZICKAIIIX K PA3TMHHEIM K1accaM http://rushim.ru/books/books.htm
IIpupoaHbIe HICTOYHUKH YIIIEBOJOPOIOB: http://him.1september.ru

13 NPUPOIHBIH ra3 U MOMyTHbIE HEPTIHbBIE http://school-collection.edu.ru
rasbl, He(I)T], U TMPOJYKTHI €€ nepepaGoTKH http://rushim.ru/books/books.htm
IIpupoaHbIe HCTOYHUKH YTIIEBOJOPOIOB: http://him.1september.ru

14 NPUPOIHBIN ra3 U MOIYTHEIE HEPTIHBIE http://school-collection.edu.ru
rassl, He()Tb U IPOAYKTHI €€ nepepadoTKU http://rushim.ru/books/books.htm
KontponbsHas paboTa mo pasaeny http://hlm.lseptembfer.ru

15 http://school-collection.edu.ru
«YTIeBOROPOAEL http://rushim.ru/books/books.htm
[IpenenpHBIE OJTHOATOMHBIC CITUPTHI: http://him.lseptembfar.ru

16 http://school-collection.edu.ru
METaHON 1 5Tanol. Bonopoanas ceish http://rushim.ru/books/books.htm

http://him.1september.ru
MHOF OaTOMHBIC CHI/IprII STUJICHI'JINKOJIb U _

17 http://school-collection.edu.ru
TMICPHH http://rushim.ru/books/books.htm

18 deHoJI: CTPOCHHUE MOJIEKYITBI, (PU3UYECKHE http://him.1september.ru
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U XUMHNYECKHUEC CBOﬁCTBa, IMPUMCHCHUEC

Anpreruasl: GopManbaeTua u

http://school-collection.edu.ru

http://rushim.ru/books/books.htm

http://him.1september.ru

19 A http://school-collection.edu.ru
AnCTATLACTHA. AlCTOH http://rushim.ru/books/books.htm
OIHOOCHOBHEIE IIPENEIbLHBIE KAPOOHOBBIE http://him. 1september.ru

20 ) P P http://school-collection.edu.ru
KACTOTBI: MypaBbHHAL H yKCYCHAS http://rushim.ru/books/books.htm

o http://him.1september.ru
IIpaktuueckast padora Ne 2. «CBoiicTBa )

21 p p . http://school-collection.edu.ru
PacTBOpa yKCYCHOM KHCIOTEL http://rushim.ru/books/books.htm
CreapuHOBast U 0JIEMHOBAs! KUCIIOTBI, KaKk http://him.1september.ru

22 NPEJCTaBUTENHN BBICHIMX KapOOHOBBIX http://school-collection.edu.ru
KHCIOT http://rushim.ru/books/books.htm
Mpi1a Kak COIM BBICIINX KapOOHOBBIX hittp://him.1september.ru

23 N P http://school-collection.edu.ru
KHCJIOT, X MOIOIICE ICHCTBHC http://rushim.ru/books/books.htm
CrnosxxHbie 3(hUpbl KaK MPOU3BOIHEIC http://him.1september.ru

24 KapOOHOBBIX KUCIIOT. ['MIAPOIN3 CIIOKHBIX http://school-collection.edu.ru
3¢upos http://rushim.ru/books/books.htm
YCHPBL: THPOHS, TIDHMEHEHIE http://him.1september.ru

25 5 Pbl: P - 1P ’ http://school-collection.edu.ru

HOJIOTHHICCKAd POJIb AKIPOB http://rushim.ru/books/books.htm
VYTIIeBOIBI: COCTAB, KIacCU(UKAITHUS. http://him.1september.ru

26 Baxxneiime npencraBuTeNu: ri0K03a, http://school-collection.edu.ru
bpykTo3a, caxaposa http://rushim.ru/books/books.htm
Kpaxmai 1 neniroio3a Kak Ipupo HEIE hitp://him.1september.ru

27 P pHp http://school-collection.edu.ru
TOJTIMEpRIL http://rushim.ru/books/books.htm

28 KonTponbhas pabora no pazaeny http://him.1september.ru
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«Kucnopoacoaepxamuye opraHn4ecKue
COEUHEHUS

http://school-collection.edu.ru

http://rushim.ru/books/books.htm

http://him.1september.ru

29 AMUHBI; METHIJIAMUAH U aHWJINH 1 http://school-collection.edu.ru
http://rushim.ru/books/books.htm
AMMHOKHUCIIOTHI Kak aM(pOTEepHBIE http://him.1september.ru
30 OpTraHUYECKHUE COCTUHEHUS, X 1 http://school-collection.edu.ru
oromxoruueckoe 3HaueHue. [lentuael http://rushim.ru/books/books.htm
R — http://him.1september.ru
31 pHp 1 http://school-collection.edu.ru
BBRICOKOMOIICKYIAPHBIC COCAMHCHHA http://rushim.ru/books/books.htm
OCHOBHBLC TIOHSTHS XHMII http://him.1september.ru
32 . 1 http://school-collection.edu.ru
BRICOKOMOJICKYIAPHRIX COCAMHCHHIH http://rushim.ru/books/books.htm
OCHOBHBIE METOABI CHHTE3A http://him.1september.ru
33 BBICOKOMOJIEKYJISIPHBIX COEIMHEHUH. 1 http://school-collection.edu.ru
ITnactMaccel, Kaydyky, BOJIOKHA http://rushim.ru/books/books.htm
34 HtoroBsiit ypok 1
OBUIEE KOJIMYECTBO YACOB I10 34

[NPOI'PAMME
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11 KJIACC

Ne
n/n

Tema ypoka

KoanuyecTBo 4acos

KonTpoabHble

Bcero
padoTbI

IIpakTHYeckue
padoTbI

JlaTa
U3yYeHUs

DJIeKTPOHHbBIE
nu@posBbIe
o0pa3oBaTe/ibHbIE

pecypchbl

XUMHUECKUH 2JIEMEHT. ATOM. DJIEKTPOHHAS
KOH(UTrypamus aTOMOB

[Tepuoanueckuii 3akoH u llepuonnueckas
CHCTEMa XUMHYECKHuX d1eMeHToB JI. W.
MenneneeBa, X CBSI3b C COBPEMEHHOU
TEOPHUEHN CTPOEHHUS aTOMOB

3aKOHOMEPHOCTH U3MEHEHHUS CBOWCTB
XUMHYECKHX 3JICMEHTOB U UX COCIMHCHUM I10
rpymmaM v nepuojiaM. 3HaueHUe
MEPUOINYECKOTO 3aKOHA U CUCTEMBI
XUMHUYECKHX d1eMeHToB J[.J1. Menneneena B
Pa3BUTUU HAYKU

CrpoeHne BeniecTBa. XuUMU4eCKas CBs3b, €€
BU/IbI; MEXaHU3MbI 00pa30BaHUs
KOBAJICHTHOM CBA3U. BogoponHas cBsA3b

BaneHTHOCTB. DIEKTpOOTPULATENBHOCTD.
Crenens okucieHus. BemecTsa
MOJICKYJIIPHOTO U HEMOJICKYJIIPHOTO
CTPOCHUS

IlonsaTue o AUCIICPCHBIX CUCTEMAX.
HcTuHHBIE U KOJJIOUIHEIE pacTBOPBLI.
MaccoBas 1015 BEILECTBA B pacTBOpPEC




Knaccudukamnus m HoMeHKIaTypa
HEOPraHWYECKUX COeAMHEHUM. [ eHeTnueckas
CBSI3b HEOPraHUYECKUX BEIIECTB, PA3JIMUYHbBIX
KJIaCCOB

Kiaccudukamnus XuMru4ecKux peakiuii B
HEOPraHM4YECKOW U OPraHN4YECKON XUMUH.
3aKOH COXpaHEHHUS MaCChl BEILIECTB; 3aKOH
COXpaHEHHUS U MPEBPALICHUS SHEPTUU IIPU
XUMHUYECKUX PEAKLUAX

CxopocTts peakiuu. OOpaTuMbIe PEaKIIHH.
XHUMUYECKOE PABHOBECHUE

10

[paktuueckas padora Ne 1. «Biusiaue
pa3IMyHbIX (PAKTOPOB HA CKOPOCTh
XUMHUYECKON peakLun»

11

OnekTponuTrueckas auccounanus. [lonstue
0 BoJIopoiHOM Tokazarene (PH) pactBopa.
Peakuu nonnoro oomeHa. ['maponus
OpPraHWYECKHUX U HEOPraHUYECKUX BEUIECTB

12

OKHCIIUTETFHO-BOCCTAHOBUTEIIBHBIE
peakuuu. [lonsTue 06 anexkrponuse
pacIuIaBoB U pacTBOPOB COJIEU

13

KonTponbhas pabota no pazaeny
«Teoperndeckre OCHOBbI XUMHUU»

14

Merasusl, ux nonoxenue B [lepunognueckon
CHUCTEME XUMHUYECKUX 31eMeHTOB JI. U.
MenpeneeBa 1 0COOEHHOCTU CTPOSHUS
atomoB. O0mue hu3ndeckue CBOMCTBA
METaJIJIOB




15

CrmutaBsl METaJUIOB. DIIEKTPOXUMUYECKUN P
HaIpsKEHNH METaJlIOB

16

XUMHUYECKHE CBOMCTBA BaKHEUIITNX
METaJUIOB (HAaTPUH, KaJui, KaJabllUid, MarHUH,
ATIOMUHHN) U UX COCTMHCHHUM

17

XHUMUYECKUE CBOMCTBA XpOMa, MEJU U UX
COeIUHEHUN

18

XHUMHUYECKHE CBOMCTBA IIMHKA, JKeJIe3a U UX
COeIUHEHUN

19

[IpakTrueckas pabora Ne 2. "Pemenue
HKCIEPUMEHTAJIBHBIX 3324 110 TeMe
«Metamnb»"

20

Hemeranibl, ux mosjgoxeHue B
[Tepuoanueckoil cucreMe XUMUYECKUX
anemenToB JI. . Menneneena u
0COOCHHOCTH CTPOCHHUSI AaTOMOB

21

dusuueckre cBOMCTBAa HEMETAIIOB.
AmtoTpomnusi HeMeTauIoB (Ha IpUMeEpe
KHCJIOpOJia, cepbl, hochopa u yriaeposa)

22

XHUMHYECKUE CBOMCTBA aJIOT€HOB, CEPBI U UX
COCAMHEHUN

23

XUMHUECKHE CBOMCTBA a30Ta, hocdhopa u ux
COEIMHEHU I

24

XHUMHYECKUE CBOMCTBA YIIIEpO1a, KPEMHUS U
HUX COeIMHEHUN

25

[IpuMeHeHre BaXKHEUIIIUX HEMETAUIOB U UX
COEIMHEHUI

26

O06001eHHE U CUCTEMATU3ALMS 3HAHUHN 110




TeMme «HemeTtanmery. Berauciaerus mo
YPaBHCHUAM XUMHYCCKUX peaKm/Iﬁ u
TCPMOXUMHUYCCKUC paC‘-IéTBI

[IpaxTrueckas padora Ne 3. «Pemenue

27 AKCTICPUMEHTAIBHBIX 3314 110 TEME 1
"Hemertanmmsi'"»
KonTponbhas pabora o Temam «MeTaib

28 u «Hemerannsiy/Beepoccuiickas 1
poBepoYHas paboTa

29 Heopranwueckue u opraHMdeCKue KHCIOTHI. 1
Heoprannueckue u opraHndecKrue OCHOBAHUS
AmboTepHbIe HEOpraHUYECKHE U

30 opraHuveckue coenHeHus. [ eHeTrnueckas 1
CBSI3b HEOPTaHUYECKUX U OPraHUYECKUX
BEIIECTB
Ponb xumun B o6ecrieueHu 3KOTOTHIECKOM,

31 SHEPreTUYECKON U MUILEBOI 0€30MacHOCTH, 1
Pa3BUTHH MEJIUIINHBI
[IpencraBnenust 06 0OMMX HAYYHBIX

32 IIPUHLIAIIAX IPOMBIIIIEHHOTO MOITY4YEHHUSI 1
BaKHEHIIINX BEIIECTB

33 UenoBek B MUpE BEIIECTB U MAaTEPHAIIOB

34 XuMUs ¥ 370pOBbE YEIOBEKA

OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME







YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U1 YHEHUKA

* Xumus / 'abpuensu O.C., OctpoymoB U.I'., Cnagkos C.A., AKIIMOHEPHOE
obmectBo «M3aaTenscTBO «lIpocBemieHue»
* Xumus, 10-11 xmaccel/ XKypun A.A., AxurionepHoe o6mectBo «M31aTenscTBo

«IIpocBemenne

METOINYECKHUE MATEPHUAJIBI UIA YUUTEJIA

INabpuensan, O. C. Meroanueckoe nocooue Xumus 11 kiacc

https://drofa-

ventana.ru/upload/iblock/403/403f0bc77429a6ac932b6ce9655680ea. pdf

IMa6puensn, O. C. Xumus 10-11 knacc. ba3oslii ypoBenb. MeToanueckue

pEKOMEHaIu U padoyas mporpaMmma

https://drofa-

ventana.ru/upload/iblock/c7b/c7b9b30c7f9e3c488610a93chf4e6a33.pdf

IHUP®POBBIE OBPA30OBATEJIBHBIE PECYPCbBI U PECYPChHI CETU

HUHTEPHET



lNazera «Xumusa» v cauT it yuurens «5 uay Ha ypok

xumur»http://www.chemnet.ru/






