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HOACHUTEJIBHAA 3AIINCKA

[Iporpamma 1o XUMHM Ha YpPOBHE CpeaHero oomero oOpa3oBaHUs
paspaborana Ha ocHoBe DenepanmbHOro 3akoHa or 29.12.2012 Ne 273-03 «O6
obOpaszoBanuu B Poccuiickoit deneparnuny, TpeOOBaHUM K pe3ysibTaTaM OCBOCHUS
dbenepanbHOl 00pa30BaTENbHOW MPOrpaMMbl CPEIHEr0 OO0IIEro 00pa30oBaHUS
(®OIT  COO), mnpeacraBieHHblx B  DenepadlbHOM  TOCYJAPCTBEHHOM
oOpazoBarenbHoM cTtanaapre COO, c¢ yuérom Konuenmuu mnpenosaBaHus
yuyeOHOro mpenMera «XUMHS» B 00pa3oBaTENbHBIX OpraHu3anuiax Poccuiickoii
Qdenepanvy, peaNu3yIOMIUX OCHOBHBIE O00pa3oBaTelbHBIE MPOrpPaMMbl, U
OCHOBHBIX TOJIOKeHUH «CTpaTeruu pas3BUTUsS BocHHMTaHus B Poccuiickoit
Oenepanuu Ha niepuon a0 2025 roma» (Pacmopstkenue I[IpaBurensctBa 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 «Xumusi» ais 10—11 kmaccoB Ha 6a30BOM ypOBHE COCTaBHIIU
koHuenryaibHpie nojoxeHus PI'OC COO o B3anMOOOYCIOBICHHOCTH ILEJeH,
CoZlepKaHMsl, PE3yJbTATOB OOy4YeHUS] U TpeOOBaHUN K YPOBHIO MOATOTOBKHU
BBITTYCKHUKOB.

XHUMHYECKOE oOpa3oBaHue, NoJy4aeMoe BBIITYCKHUKAMHU
o011e00pa3oBaTenbHON OpraHU3alluy, SBJSETCS HEOThEMJIEMOM YacThlo HX
oOpa3zoBaHHOCTH. OHO CHY)XHT 3aBEpLIAIOIIMM 3TAallOM peaju3alud  Ha
COOTBETCTBYIOILIEM €My ©0a30BOM YpPOBHE KIIIOYEBBIX IIEHHOCTEH, MPHUCYLIUX
[EJIOCTHOM cHUCTeME XUMHYECKOro o00pa3oBaHUs. T IIEHHOCTU KacaroTcs
MO3HAHUS 3aKOHOB MPUPOJIBI, POPMUPOBAHUS MHUPOBO33PEHUS U OOIICH KYIbTYPHI
YeJIOBEKa, a TaKKe SKOJIOrMYeCKH OOOCHOBAHHOIO OTHOLIEHUS K CBOEMY
3I0pOBbI0 M MpUpOAHON cpene. Peanusyercs xumuueckoe oOpa3oBaHueE
oOy4Jaromuxcs Ha YpOBHE CpEAHEro oo1iero o0pa3oBaHUs CPEICTBAMH y4eOHOTO
npeaMera  «XuMUs», COIAEpPKAHUE M IOCTPOCHHE KOTOPOro OIpPENENEHbl B
OporpaMMe MO XUMHUU C YYETOM CHEUM(PUKA HAyKH XUMHUH, €€ 3HAYCHHS 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 deneparuu.

XWUMHS KaK 3JIEMEHT CHCTEMbI €CTECTBEHHBIX HAayK UIPAaeT OCOOYIO poJib B
COBPEMEHHOW LMBUJIM3AIMH, B CO3[JaHUM HOBOW 0a3bl MaTepUaIbHON KYyJIbTYpBHI.
OnHa BHOCHT CBOI BKJIaJl B ((OPMHUPOBAHKE PAIIMOHATHLHOTO HAYYHOTO MBIIIJICHUS,
B CO3J]aHHE IEJIOCTHOI'O MPEACTABICHUS 00 OKpY)KAIOIIeM MHpE KaK O €JUHCTBE
OpUPOABl U YeJIOBEKa, KOTOpoe (OopMHUPYETCs B XMMHM Ha OCHOBE MOHMMAaHUS
BEIIECTBEHHOI'O COCTaBa OKPY)KAIOUIErO0 MHUpPA, OCO3HAHUS B3aUMOCBSI3H MEXKIY
CTPOCHHEM BEIECTB, UX CBOMCTBAMU U BO3MOKHBIMH 00JIACTSMU PUMEHEHUSI.



TecHO B3aUMOJICUCTBYSI C APYTMMHU €CTECTBEHHBIMU HAayKaMu, XUMHS CTaja
HEOTHEMJIEMOM YaCThI0 MUPOBOM KYJIBTYPbI, HEOOXOJUMBIM YCIOBUEM YCTIEITHOTO
Tpyla W JKM3HU Kaxaoro wieHa oOmiectBa. CoOBpeMEHHass XUMHUSI KakK Hayka
CO3UJAaTENbHAs,, KAaK HayKa BBICOKMX TEXHOJIOTMH HAIlpaBlIEHA Ha pEIICHUE
[JIO0ABHBIX 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
U3YYCHHS) OPUEHTUPOBAHO MPEUMYIIIECTBEHHO Ha OOIIEKYIBTYPHYIO MOATOTOBKY
oOydJaromuxcs, HEOOXOAUMYK0 MM i1  BBIPA0OTKM  MHUPOBO33PEHUYECKUX
OPUEHTHPOB, YCICIIHOTO BKIIYEHUS B JKU3Hb COLMYMa, MPOJOJDKCHUS
00pa30BaHus B Pa3IMUHBIX 00JIACTAX, HE CBSI3aHHBIX HETIOCPEACTBEHHO C XUMUEH.

CocrapnstomiuMu - ipeiMeTa  «XUMHsS»  SIBISIOTCA  0a30BbIe  KYpChl —
«Oprannueckas xumusi» U «OOIas M HEOpraHuyeckas XHUMHsS», OCHOBHBIM
KOMITOHEHTOM COJIEp>KaHUsI KOTOPBIX SIBJISIOTCSI OCHOBBI 0a30BOIl HAyKHU: CUCTEMA
3HAHHUM MO HEOPTraHWYECKOW XMMUU (C BKIIOUYEHHEM 3HaHUM U3 00Iel XMMHUHU) U
OpraHn4eckon xumuu. @OpMUPOBAHME TAHHOM CHCTEMBI 3HAHHWMU IPU HU3YYEHUH
npeamMeTa o0ecrneunBaeT BO3MOXKHOCTb PAacCMOTPEHHUsI BCEr0 MHOrooOpasus
BEIIECTB HA OCHOBE OOIIUX MOHITHH, 3aKOHOB U TEOPUN XHUMHUH.

CrtpykTypa coaepxkaHus KypcoB — «Opranudeckas xumus» U «OOmas u
HEOpraHuueckas XuMus» copMupoBaHa B MPOrpaMMe MO XUMHUU HAa OCHOBE
CUCTEMHOr0 TIOAXOJa K U3YyYCHHIO Y4YeOHOro wMarepuaja ©u oOYCJIOBJIEHA
UCTOPUYECKA  OOOCHOBAaHHBIM  pa3BUTHEM  3HAaHUM  Ha  ONpEAENEHHBIX
TEOPETUYECKHX YpOBHSIX. Tak, B Kypce OpraHMYeCKOM XHWMHHU BEIIECTBA
paccMaTpHUBaIOTCSl Ha YPOBHE KIIACCUYECKOW TEOPUU CTPOEHUS OPraHUYECKHUX
COCIMHEHUN, a Tak)Ke Ha YPOBHE CTEPEOXHUMHUYECKMX M  JJICKTPOHHBIX
npe/cTaBlieHud O cTpoeHuu BemecTB. CBeneHuss 00 H3ydaeMbIX B Kypce
BEIIECTBAX JAIOTCS B PA3BUTHH — OT YIJIEBOJOPOJOB JO CIOXKHBIX OMOJOTHYECKHU
AKTUBHBIX COCAMHEHUMUA. 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 CTPOCHUSI, O XUMUUYECKOU pEaKIUU.

[Ton HOBBIM yrioM 3peHuss B mpeamere «XuMus» 0a30BOro YpOBHSA
paccMaTpUBaeTCs M3YyYEHHbIH Ha YpPOBHE OCHOBHOrO 00I1Iero oOpa3oBaHUs
TEOPETUYECKU Marepuan H (PaKTOJIOrMUYECKUE CBEIACHUS O BEIIeCTBaX U
XxuMuuyeckol peakiuu. Tak, B yacTHocTH, B Kypce «OOIlas U HeopraHuudeckas
XUMUS» OOyYarolUMCS TPEIOCTABISIECTCS BO3MOKHOCTh OCO3HATh 3HAYCHUE
MEePUOIMYECKOTO 3aKOHA C OOIIETEOPETUYECKUX M METOJOJOTMUECKUX TMO3UIIUH,



riy0’e TOHSATh MCTOPUYECKOE HW3MEHEHHWE (YHKIMHA JTOro 3akoHa — OT
00001aro1Iel 10 OOBSACHAIOIEH U TPOrHO3UPYIOILIEH.

Enunas cucrema 3HaHMH 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, WMEIOUUMH KYJIbTYPOJOTHYECKHI W TPUKIATHON
XapakTep. OTH 3HAHHUS CIOCOOCTBYIOT IMOHHMAHHUIO B3aUMOCBS3U XUMHUU C
JAPYTMMU HayKaMH, PAacKpbIBalOT €€ pojb B IO3HABAaTEIbHONM U MPAKTUYECKON
JeSITebHOCTH 4EeJIOBEKa, CIIOCOOCTBYIOT BOCIHMTAHUIO YBAXKEHUS K TMpoIeccy
TBOpYECTBA B OOJIACTU TEOPUHU W MPAKTUIECKUX MPUIOKEHUH XUMHHU, TIOMOTAIOT
BBIMTYCKHUKY OpPUEHTHPOBATHCS B OOIIECTBEHHO W JIMYHOCTHO 3HAYMMBIX
npobjemax, CBA3aHHBIX C XMUMHEH, KPUTHYECKH OCMBICIMBATh HMH(POpPMALUIO U
OpUMEHATh €€ JUIs TIOMOJHEHWs 3HAaHWW, pEHICHUs WHTENIEKTYaIbHbIX |
AKCIIEPUMEHTAJIBHBIX MCCIEN0BATENbCKUX 3a/1ad. B 1enoM coxepxxanue yueOHOro
npeaqmera  «XUMHS»  JaHHOTO  YPOBHA  HM3YYEHHsS  OpPUEHTHPOBAHO  Ha
(GopmMupoBaHue y 0Oy4YaroIIUXCS MHPOBO33PEHUECKONM OCHOBBI ISl TOHUMAaHMs
¢umnocockux umed, TakuXx Kak: MaTepHalbHOE €IWHCTBO HEOPraHWYECKOro H
OpPraHUYeCcKOro MHpa, OOYCIOBIEHHOCTh CBOWCTB BEIIECTB HMX COCTaBOM U
CTPOCHHMEM, II03HABAEMOCTb NPUPOJAHBIX SBICHUM MyTEM OHKCIEPUMEHTAa U
pellieHus MPOTUBOPEUMH MEXAy HOBBIMU (akTaMM U  TEOpPEeTHYECKUMU
IPEANOChUIKAMH, OCO3HAHUE POJIM XMMHUU B PELIEHUH SKOJOTMYECKHUX MPoOIieM, a
TaK)ke Mpo0seM cOepeKeHUs] IHEPTETUUECKUX PECYPCOB, ChIPbs, CO3[JaHUSI HOBBIX
TEXHOJIOTUH U MaTepUaoB.

B mmane pemeHuss 3amad  BOCHHMTAHUA, PAa3BUTUS M COLMATU3ALUU
o0ydarouuxcs MPUHATHIE MPOTPAaMMON IO XHMHH TOAXOABI K OIPEIEICHHIO
COllep)KaHUsI M TOCTPOCHUS TMpeAMeTa MPeAyCMaTpuBalOT (OpMUPOBAHUE
YHUBEpPCAIbHBIX Y4EOHBIX JEWCTBHM, UMEIOMMX 0a30BOe 3HAUYCHUE MJIs
pa3jIMuYHBIX BHJOB JCSITEIBHOCTH: pEHIeHUs NpodjieM, IOWUCKa, aHaau3a u
00paboTku nHGOpMAIUU, HEOOXOAUMBIX JJISi IPHOOPETEHUS OMbITA MPAKTHUECKOMN
U HCCIIEOBATENbCKON JEATENbHOCTH, 3aHUMAIOIIEH Ba)KHOE MECTO B IO3HAHUU
XUMHUH.

B mnpakTuke mpenonaBaHus XHMHU Kak Ha YPOBHE OCHOBHOI'O OOILEro
o0pa3oBaHus, TaK U HA YPOBHE CPEAHET0 O0LIEro 00pa3oBaHus, IPU ONpPEIEICHUN
COJEPKATEIIbHOM XapaKTEpUCTUKU IIeJiel M3y4YeHUs IpeAMETa HalpaBlICHUEM
NEPBOCTENEHHON 3HAYMMOCTH TPAAULMOHHO MpPHU3HAETCS (POPMHUPOBAHUE OCHOB
XUMHYECKON HayKd Kak OOJacTH COBPEMEHHOTO €CTECTBO3HAHUS, MPaKTUYECKOU
JESITeNFHOCTA YeNIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOW KymbTypbl. C
METOJIMYECKON TOUKH 3PEHHsS] TaKOM MOAXOJ K ONpEeNeleHUI0 Leled H3ydeHHs
npeaMeTa sIBISETCS BIIOJIHE ONpaBIaHHbIM.



CoryiiacHO JaHHOW TOYKE 3pEHUS] IVIABHBIMHM ILIEJISIMH W3Y4YEHHUS INpeAaMeTa
«Xumusi» Ha 6a3oBoM ypoBHe (10 —11 ki1.) sBISAIOTCS:

e (opmMupoBaHHE CHUCTEMBl XUMHUYECKHX 3HAHUM Kak  BaKHeHIIeu
COCTaBJISIFOIIEH €CTECTBEHHO-HAyYHOM KapTUHBI MHpa, B OCHOBE KOTOPOM
JeKaT KJIIOYEBbIE MOHATHUS, (PyHAaMEeHTaJIbHbIE 3aKOHBI U TEOPUU XUMMHU,
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 XUMUYECKUX pEaKIMil, HEOOXOAMMBIX [JIsi MPUOOpETEeHUs
YMEHUN OpPUEHTUPOBATHCS B MHUPE BEIIECTB W XHUMHUYECKUX SBJICHHM,
UMEIOILUX MECTO B IPUPOJIE, B IPAKTUYECKON U MIOBCETHEBHON KU3HH;

e DPa3BUTHE YMEHHUH U CIIOCOOOB JIEATENbHOCTH, CBSI3aHHBIX C HAOIIOICHUEM U
OOBSCHEHHEM XHMHUYECKOTO JKCIIEPUMEHTAa, COOJIIOJICHUEM MpPaBUI
0e301acHOro OOpalleHusl ¢ BELECTBAMM.

Hapsiny ¢ atumMm, conepxarenbHas XxapakTepUCTHKa Iefied U 3a7a4 U3y4eHUs
npeIMeTa B IPOrpaMMe [0 XMMUU YyTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU
C HOBBIMM NPHOPUTETAMHU B CHCTEME CpeaHero oduiero oopazopanusi. Ceromns B
OpPENoJaBaHUd XUMHM B OOJbllled CTENEHW OTAAETCA  MPEeArouTEeHUe
NPaKTUYECKON KOMIIOHEHTE COJep>KaHusi OOyuyeHHUs, OpPUEHTUPOBAHHON Ha
NOJIFOTOBKY BBIITYCKHHKA 00II€00pa30BaTENbHOW OpraHu3aluy, BIAJACIOUIEro He
HAOOpOM 3HaHUM, a (PYHKIMOHAIBHOM T'PaMOTHOCTBIO, TO €CTh CHOcOOaMU U
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 TaKKHE LIETU U 3a]]a4H, KaK:

ajanranusi 00y4aromMxcsl K yCJIOBUSIM JTMHAMUYHO Pa3BHUBAIOILIErOCs MHpa,
(GopMuUpOBaHHE  HMHTEJUIEKTYaJdbHO  Pa3BUTOM  JUYHOCTH, TOTOBOH K
camMo00pa30BaHUIO, COTPYJHUYECTBY, CAMOCTOSTEILHOMY MPUHATHIO TPAMOTHBIX
pELIEHUI B KOHKPETHBIX )KU3HEHHBIX CUTYallUsIX, 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 JEATEIbHOCTH, 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 MO3HABATEIBHBIX HHTEPECOB, MHTEUIEKTYAJIbHBIX M TBOPYECKUX
CIOCOOHOCTEN 00YYaIOIIMXCA: CHOCOOHOCTH CAMOCTOSITENBHO MPUOOPETATh HOBBIE
3HAHUS 110 XAMHUH B COOTBETCTBUH C KU3HEHHBIMU MOTPEOHOCTSAMH, UCTIOIH30BATh
COBpEMEHHbIE MH(POPMAIIMOHHBIE TEXHOJOTUHU JIJISl TIOMCKA U aHajdu3a y4eOHOU u
HAY4YHO-TIOMYJISIPHOM HH(OpMALIMU XUMHUYECKOTO COJIEpIKaHuUs;

(dbopMupoBaHUE U pa3BUTHE Y 00YUYAIOUIUXCS aCCOIMATUBHOTO U JIOTHYECKOT O
MBIIUICHUS, HAOII0JaTeIbHOCTH, COOPAHHOCTH, aKKYPATHOCTH, KOTOPhIE OCOOEHHO
HEOOXOAMMBI, B YacCTHOCTH, IMpH IUIAHUPOBAHMM W TPOBEACHUU XHMHUYECKOTO
HKCIIEPUMEHTA;

BOCIIUTaHUE Yy OOydYaromMxcs YOEXKIEHHOCTH B T'yMaHUCTUYECKON
HAMpaBICHHOCTH XUMHH, €€ BaXKHOW pPONHM B PEHICHWU TIO0ANBHBIX MpodIeM
palMOHAIBHOIO MPUPOIONOIB30BAHUS, TIOMIOJIHEHUSI SHEPTreTHUECKUX PECYPCOB U
COXpaHEHHUsl TPUPOJHOTO PABHOBECHS, OCO3HAHUS HEOOXOAMMOCTH OEpeXHOTrO
OTHOILIEHUSI K TPUPOJE W CBOEMY 3/I0POBBIO, a TaKKe MPUOOpPETEHHs OmbITa
UCIIOJIb30BaHUSl TONYYEHHBIX 3HAHUW JJIs MPUHATHS TPAMOTHBIX pEUICHUH B
CUTYaIMsIX, CBSI3aHHBIX C XUMUYECKUMU SIBIICHUSMHU.

B yuebHOM 1uTaHE CpemHero oOImero ooOpa3oBaHUS YYEOHBINH MpeaMET
«XUMUS», U3y4aeMblii Ha 0a30BOM YypOBHE, SBJSETCS 00A3aTENbHBIM Y4EOHBIM
PEeIMETOM.

O611ee yncIo YacoB, OTBEAEHHBIX JJI1 U3YyUeHHs] XUMHUHU, HA 0a30BOM YPOBHE
cpenHero obmiero oopaszoBanusi, cocrasisier 68 yacos: B 10 kimacce — 34 yaca (1
yac B Henento), B 11 kiacce — 34 vaca (1 gac B Hezeno).



COJAEP XAHME OBYUYEHUA
10 KJIACC
OPI'AHNYECKASA XUMUA

Teopernueckne 0CHOBbI OPraHU4eCKOM XUMHUM

[Ipenmer oprannueckoil XUMHUU: €€ BOSHUKHOBEHUE, Pa3BUTHE U 3HAYCHHUE B
MOJIYYEHUH HOBBIX BEILIECTB W MaTepuajoB. Teopusi CTPOEHUS OPTAHUYECKUX
coenuuenuii A. M. bytiepoBa, e€ ocHoBHbIE MooxkeHus1. CTPYKTYpHbIE (OPMYJIIbI
OpraHWYecKuX BelecTB. [oMonorus, wu3zoMepus. XuMUYecKass CBSI3b B
OpPraHUYECKUX COCIMHEHUSX — OJIUHAPHBIC U KPATHBIC CBSI3HU.

[IpencraBnenue o kinaccupuKalMu OpraHuyeckux BemiecTB. HoMeHknarypa
OpPraHUYeCKUX COCIUWHEHUU (CUCTeMaTWyecKas) M TpPUBHAJIbHBIE 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, HAONIOJCHHE 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 TPEJCTABUTEIN alKaHOB: (PU3WYECKHEe W XHMHUYECKHE CBOMCTBA
(peakuuu 3aMmenieHus W TOpPEHHUs), HAxXOXJCHHE B MPUPOAE, IOJYyUYCHHE U
IPUMEHEHHE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUI PsAJ. DTUIEH U NPOIUIIEH —
POCTEUIITNE TPEICTABUTEIN AQJIKEHOB: (PU3WYECKHEe W XHMHYECKHE CBOMCTBA
(peakuuu TUAPUPOBAHMS, TaJOTCHUPOBAHMS, TUJpaTallUd, OKHUCICHUS U
MOJIMMEPU3ALINH ), TIOTYYCHUE U IPUMEHEHHUE.

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

AJKHMHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTUYECKUM psifi. AlIeTHIICH
— TMPOCTEUIINNA TPE/ICTABUTENh AJIKHHOB: COCTaB, CTpOCHHE, (U3UYECKHUE U
XUMUYECKUE CBOMCTBA (peaklUy TUJIPUPOBaHUs, TaJIOr€HUPOBAHUS, TUApaTaIUH,
TOpPEHMUsI ), TOJTyYeHUE 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 HUMPOBAHUS), NoAyuyeHue u npumerneHue. 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, KaTaauTU4ecKuil), mnuponus. IIpomykrsl
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 M PE3HHbI, KOJUIEKIIHU
«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 UCXOIHOrO BEIIECTBA WIM MPOIYKTa PEAKIMU MO U3BECTHBIM Macce,
00BEMY, KOTMYECTBY OJTHOTO U3 MCXOHBIX BEIIECTB UM MPOIYKTOB PEAKIUN ).

Kuciiopoaconepskamue oprann4ecKue coeJMHHeHUs

[IpenensHple OQHOATOMHBIE CIUPTBHL. METAHOI W 3TAHOJN: CTPOCHHE,
dusznuecknue MW XUMHUYECKHE CBOWMCTBA (peaklMU C AaKTUBHBIMU MeETallJIaMH,
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 CBOMCTBA (B3aMMOJEHCTBHE 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 gpenona.

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: CTpO€HHE, (U3MUYECKHE U XMMHUYECKHE CBOWCTBA (CBOWCTBA,
oOume g Kiacca KUCIOT, peakuus 3TepuuKaiim), MoayyeHue U MpUMEHEHUE.
CreapuHoBasi ¥ OJICMHOBAs KHUCIOTHI KaK MPEJICTABUTENU BBICIIUX KapOOHOBBIX
KUCIOT. MbLIa KaK COJIU BBICIIUX KapOOHOBBIX KUCJIOT, UX MOIOIIIEE JIEHCTBHE.

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. @orocunTe3. PpykTo3a KaKk U30MEP IITHOKO3bI.

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

OKCMEPUMEHTAIbHBIE METOJbl H3YUYEHHS] BEHIECTB W MX NpEeBpalleHUM:
poBe/iIeHHe, HAOJIIOJICHHE W ONHMCAHME JEMOHCTPALMOHHBIX OMBITOB: TOpPEHHUE
CIIUPTOB, KAYE€CTBEHHbIE PEAKIMU OJHOATOMHBIX CHHUPTOB (OKHUCJIEHUE 3TaHOja
okcusiom Menu(ll)), MHOroaToMHBIX CHUPTOB (B3aUMOJIECHCTBHE TJHUIIEPUHA C
ruapokcuaom meau(ll)), anpaernnoB (OKMCIEHHE aMMHAYHBIM 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 WJIM MPOJYKTa PEAKIMU MO0 M3BECTHBIM Macce,
00BEMY, KOTMYECTBY OJTHOTO U3 MCXOHBIX BEIIECTB UM MIPOIYKTOB PEAKIUN ).

A3oTrcoaepxaniie OpraHMuecKiue COeIUHEHUS.

AMMHOKHUCTIOTBI KaKk aM(OTEepHbIe OpraHnueckrue coeauHeHus. Duzndeckue
U XUMHYECKHE CBOMCTBA aMHUHOKHUCIOT (Ha mpuMmepe rmiuHa). buonornueckoe
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 MOHATUS 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 ¢ o0pa3liaMH 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 OTACIbHBIX
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, aTroM, 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. OCOOGHHOCTH pacIpeneseHuss dJIEKTPOHOB MO OpOUTaIsiM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX NMEPUOAOB. DIEKTPOHHAS KOH(UTYpAIUsi AaTOMOB.

[Tepuonnueckuit 3akoH U Ilepuonnyeckas cucremMa XUMUYECKUX DJIEMEHTOB
. . MenneneeBa. CBsi3b NMEpUOAUYECKOr0 3aKoHA U Ilepmoandeckor CUCTEMBI
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 CBS3b. BHAbI XUMHYECKOM CBSI3U
(KOBaJIEHTHAsl HEMOJIIPHAsl W TMOJIspHAasi, MOHHAs, MeTajuinueckas). MexaHU3MbI
o0pa3oBaHUsI KOBAJIEHTHOM XHWMHYECKOW CBsA3M (OOMEHHBI W JOHOPHO-
aKienTopHslii). Bomopomnas cBsizb. BalleHTHOCTh. DNEKTPOOTPUIIATETHEHOCTD.
Crenenb okuciieHus. IOHbI: KATHOHBI ¥ AaHUOHBI.



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.

Xumuueckas — peaknusa.  Krnaccudukanmss — XMMHYECKHX — peakiuid 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. XHUMUYECKOe paBHOBecHe. MakTopbl, BIHSIOIMIME HA COCTOSHUE
xumuyeckoro pasHoBecus. [Ipunnun Jle [lartense.

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

OKUCIUTENBHO-BOCCTAHOBUTENIbHBIE PEAKIUU.

DKCNEPUMEHTAIbHBIE METO/bl HM3yYE€HHUS BEIIECTB M HUX MPEBPAIICHUN:
nemoHctpauus tabnun «Ilepuonuueckas cuctemMa xuMuyeckux snementoB [1. U.
MenpeneeBa», U3ydyeHHE MOENEH KPUCTALTMYECKUX PEIIETOK, HAOII0JeHUE U
OMHUCAHUE JEMOHCTPAIMOHHBIX U J1JA0OPATOPHBIX OMBITOB (Pa3yIoKEHUE IEPOKCUIA
BOJIOPO/Ia B MPUCYTCTBUM KAaTAIM3ATOPA, ONPEACIEHUE CPEbl pACTBOPOB BEILIECTB
C TOMONIbIO YHHUBEPCAIBHOI'O HWHIUKATOPA, pEaKIMH HOHHOTO OOMeHa),
MPOBE/ICHNE TPAKTUIECKON paboThl «BiausiHue pa3nuyHbiX GaKTOPOB HA CKOPOCTH
XUMHYECKOU PEAKIIUN.

Pacuérnrle 3amaumn.

Pacuérel 1o ypaBHEHMSIM XUMHUYECKHMX pEaKUWid, B TOM YHCIE
TEPMOXMMHUYECKUE PACUEThl, pAacU€Thl C HCIOJIB30BAHUEM IIOHATHUS «MACCOBas
JIOJISI BEILIECTBAY.

Heopranuueckass XuMus

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

XHWMHUYECKHE CBOWCTBA BAXKHEWILIHMX HEMETAJUIOB (TaJIOT€HOB, CEpPBI, a30Ta,
dochopa, yriaepoga M KpeMHHUS) U HX  COCAMHEHUM  (OKCHUJOB,
KHUCJIOPOJICOAEPKAIIUX KUCTOT, BOAOPOJAHBIX COSAUHEHUN).

[IpuMeHeHne BaXKHENIINX HEMETAJUIOB U UX COCIUHEHUM.



Meramuibl. [lonoxenune meramnoB B llepuognueckoi cucreMe XMMHYECKUX
anemeHToB [[. . MenneneeBa. OCOOEHHOCTH CTPOEHUS JIEKTPOHHBIX 000JIOYEK
aToMOB MeTrajuioB. OOume ¢guznyeckne cBoMcTBa MeTamuioB. CruiaBbl METaJJIOB.
DJIEKTPOXUMHUYECKUI P HAMIPSYKEHU METAIIIOB.

XUMHUYECKUE CBOMCTBA BaXHEUIIMX META/UIOB (HATPUM, KaJlUi, KaJablIUM,
MarHui, aJlOMUHUMN, IUHK, XpPOM, KEJI€30, ME/Ib) U UX COCTUHEHUH.

O6mume cnocoObl MmonyyeHus: MeTayioB. IIprMeHeHre 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 ONHCAaHHE JIEMOHCTPAIMOHHBIX U
71a00paTOPHBIX OMBITOB (B3aMMOJIEHCTBUE THAPOKCHA AITIOMUHUS C PacTBOpaMU
KHCIIOT U IIeJIOYEl, KAUeCTBEHHbIE PEAKIIMU HA KAaTUOHBI METAJLIIOB).

Pacuérnble 3anaun.

Pacuérel macchl BemecTBa Wik 00bEMa ra3oB MO HU3BECTHOMY KOJIUYECTBY
BEIIECTBA, Macce WM 00BEMY OJHOTO U3 YYACTBYIOIIMX B PEAKIMU BEIIECTB,
pacu€thl Macchl (00bEMA, KOIMYECTBA BEILIECTBA) MPOAYKTOB PEAKIIMH, €CIIU OAHO
U3 BEIIECTB UMEET IPUMECH.

XUMHUSA U KU3Hb

Ponp xuMum B oOecrieyeHUH SKOJOTHYSCKOM, DHEPreTHUYeCKON W MHIIEBOM
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
IpernapaToB, MpaBuia O€30MaCHOr0 MCIOJIb30BAHUS MPENnapaToB OBITOBON XUMUU
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 OTAENIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOIO IIUKJIA.

OO0mue ecTeCTBEHHO-HAYYHBIE TMOHSATHSA: HAY4YHBIM (DaKkT, rumoresa, 3aKOH,
TEOpUs, aHajdu3, CHUHTE3, KIaccuukauusg, MEepUOJUYHOCTb, HAOII0JIEHNUE,
JKCIIEPUMEHT, MOJEIINPOBAHUE, U3MEPEHUE, SBJIICHUE.



®dusuKa: MaTepus, SHEPTHs, Macca, aToM, dJIEKTPOH, TPOTOH, HEUTPOH, HOH,
W30TOIl, paINOAKTUBHOCTb, MOJIEKYJIa, SHEPIE€TUUYECKUIM YPOBEHB, BEIIECTBO, TEIIO,
00BbEM, arperaTHoe COCTOSIHUE BEIIeCTBa, (PM3UYECKUE BETUYMHBI U EIUHUIIBI UX
U3MEPEHHUSI, CKOPOCTh.

buomorus: kijeTka, oOpraHuM3M, JKOCHCTeMa, Ouocdepa, Makpo- U
MUKPO3JIEMEHTbBI, BATAMUHBI, OOMEH BEIIECTB B OpraHUu3Me.

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

TexHomorus: XMMU4YECKasi MPOMBIIUICHHOCTb, METALUTYPIus, MPOU3BOACTBO
CTPOUTENIPHBIX MAaTEPUAJIOB, CEIbCKOXO3SUCTBEHHOE IPOU3BOJICTBO, MHIIIEBAs
IPOMBIIIJIEHHOCTh,  (hapMalleBTUYECKasi  MPOMBIIUIEHHOCTh,  MPOU3BOACTBO
KOCMETHYECKUX IpPernapaToB, IPOU3BOJACTBO KOHCTPYKIIMOHHBIX MaTepHaJIOB,
AJIEKTPOHHAS MPOMBIIUIEHHOCTh, HAHOTEXHOJIOTHH.



I[INTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA [TPOI'PAMMEI 110 XUMHNHA
HA BA30BOM YPOBHE CPE/IHEI'O OBIIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATDI

®I'OC COO ycranaBmuBaeT TpeOOBaHUA K PE3yJIbTaTaM OCBOCHHUS
0o0y4YarolMMHUCs TIporpaMM CcpeaHero oOIero oo0pa3oBaHUsl (JIUYHOCTHBIM,
METanpeJMETHbIM U mpeaMeTHbiM). HaydyHo-meroaudeckol OCHOBOM st
pa3paboOTKu TIAHUPYEMBIX PE3yJIbTaTOB OCBOCHHUS MPOrPAMM CPEIHETO OOIIero
00pa30BaHuUs SIBISIETCS CUCTEMHO-J1€ATEIbHOCTHBIN MMOAXO/.

B cooTBeTcTBUM C CHUCTEMHO-AESTEILHOCTHBIM IMOJXOJIOM B CTPYKTypeE
JUYHOCTHBIX PE3yJbTATOB OCBOEHUS MpeaMeTra «XUMHUS» HAa YPOBHE CPEIHETO
o01rero oOpa3oBaHus BBIJICICHBI CICAYIOIINE COCTABIISIONIHNE:

OCO3HAHHUE OOYYAIOUIUMUCS POCCUNCKOW TpaxKAaHCKOM HJICHTUYHOCTH —
TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSITEIIBHOCTU U CaMOOIIPEIEIICHUIO;

HAJIMYKE MOTUBAILIUU K 00yUYEHUIO;

I[EJICHATPABIICHHOE Pa3BUTHE BHYTPEHHUX YOEXKICHUN JTUYHOCTH HA OCHOBE
KJIFOUEBBIX LICHHOCTEW U UCTOPUYECKUX TPAAULIUNA 0a30BOM HAYKH XMMUMU;

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

HaJIM4YKE MPaBOCO3HAHUS IKOJIOIMYECKON KYJIbTYpbl U CHOCOOHOCTH CTaBHUTh
1[€JI U CTPOUTH )KU3HECHHBIC TJIAHBI.

JIn4HOCTHBIE pE3yJIbTaThl OCBOCHUS IpeAaMera «XHUMHS» JIOCTUTaroTCsi B
EIMHCTBE YYCOHOW ¥ BOCIHUTATEIBHOW JCITEIIBHOCTHA B COOTBETCTBUU C
T'YMaHUCTUYECKUMU, COLMOKYJIbTYPHBIMU, JyXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMU
U HJleajJjaMUd POCCHUHCKOrO TPa)¥JAaHCKOro OOIIECTBAa, NMPUHATHIMHU B OOIIECTBE
HOpMaMM W  TpaBWIaMH  TOBEACHUS,  CIIOCOOCTBYIOIIMMH  IpoIleccam
CaMOITO3HAHUS, CAMOPA3BUTHSI W HPABCTBEHHOTO CTAHOBIICHUS JIMYHOCTHU
00yyYarommxcs.

JIn4HOCTHBIE pe3yJbTaThl OCBOEHUA IHpeaMeTa «XUMHS» OTPaKaroT
c(hOpMHPOBAHHOCTh OMbBITA IO3HABATEILHON M MPAKTUYECKOW EATETbHOCTH
o0y4Jaromuxcs Mo peaju3alyy NPUHATHIX B OOIIECTBE LIEHHOCTEH, B TOM YHUCIIE B
YacTH:

1) rpamaaHCKOro BOCIMTAHMS .

OCO3HAHMS 00YJAIONTUMHUCS CBOMX KOHCTUTYIIMOHHBIX TMPaB U 00S3aHHOCTEH,
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 U MO3HABATEIbHBIX 3aJ]1a4, BBIIIOJHEHUU
XUMHUYECKUX IKCIEPUMEHTOB;

CIIOCOOHOCTH TOHUMAaTb M TPUHUMATh MOTHBBI, HaMEpPEHUs, JIOTMKY U
apryMeHThI IpYruX MPU aHAIU3€ Pa3InYHbIX BUJIOB YUEOHOH 1€ATEIbHOCTH;

2) NIaTPHOTHYECKOI0 BOCTIMTAHUA

LEHHOCTHOI'O OTHOLIECHHSI K MCTOPUYECKOMY M HAy4YHOMY HAcCJIEAUIO
OTE€YECTBEHHON XUMUH;

YBOXEHUS K MPOLECCY TBOPUYECTBA B OOJACTU TEOPUH M NPAKTHYECKOIrO
OPUMEHEHUS] XMMHUH, OCO3HAHUS TOTO, YTO JOCTHXKEHHUS HAYKU €CTh pEe3yibTaT
JUIMTENIbHBIX ~ HAOMIOAEHUM, KPOMOTJIMBBIX  AKCIEPUMEHTAIbHBIX  IOHWCKOB,
IOCTOSIHHOI'O TPY/1a YYEHBIX U MPAKTHKOB;

UHTEpECAa M [I03HABATEIbHBIX MOTHBOB B IMOJYYEHHUH M NOCIEAYIOIIEM
aHanu3e MHQOpPMALMU O MEPEJOBBIX JTOCTHKEHHUSIX COBPEMEHHOW OTE€YECTBEHHOMN
XUMUUY;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUA:

HPaBCTBEHHOI'O CO3HAHUS, STUYECKOTO MIOBEICHUS;

CIIOCOOHOCTH OIIEHUBATh CUTYAllUH, CBA3aHHBIE C XUMUYECKUMHU SBIICHUSIMH,
Y IIPUHUMAaTh OCO3HAHHBIE PELICHUsS, OPUEHTUPYSICh Ha MOPAJIbHO-HPABCTBEHHBIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHHBAThb CBOE IMOBEJEHUE M IOCTYIIKM CBOMX TOBapHUIIEH C
NO3WMIMNA HPABCTBEHHBIX M TPABOBBIX HOPM M OCO3HAHUE IMOCIEACTBUI 3THX
IIOCTYIIKOB;

4) dopMupoBaHuS KYJIbTYPHI 310POBbS:

NOHMMaHUsl IIEHHOCTEH 370poBOro U 0Oe30macHOro obOpas3a JKU3HH,
HEOOXOJIMMOCTH OTBETCTBEHHOI'O OTHOILIEHUS K COOCTBEHHOMY (PU3MUYECKOMY H
IICUXMUYECKOMY 3/I0POBBIO;

coOrofieHrss TpaBui O€30MacHOro OOpalieHusi ¢ BEIIeCTBaMU B OBITY,
IIOBCEITHEBHOM )KU3HU U B TPYAOBOM JEATEIBHOCTH;

NOHMMAaHUS LEHHOCTM IPaBWI WHIMBUAYAIBHOIO M  KOJUJIEKTHBHOIO
0€3011acHOr0 MOBEACHUS B CUTYaIUsIX, YIPOXKAIOIINUX 3J0POBbIO U KU3HHU JIOACH;

OCO3HAHMSI MOCIEACTBUN M HENPHUATUS BPEAHBIX NPUBBIYEK (YHOTPEOJICHUS
AJIKOT0JIs1, HAPKOTUKOB, KypEHHUS]);

5) Tpy10BOr0 BOCIUTAHMS:

KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B  y4e€OHO-MCCIEI0BATEIbCKON
NEeATENbHOCTH, OOILECTBEHHO IIOJIE3HOM, TBOPYECKOM MW JAPYrMX BHJIAX
NEATENbHOCTH;

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



WHTEpeca K MPAKTUIECKOMY M3y4eHUI0 MPOGECCUuil pa3IudHOro poja, B TOM
YHUCJIe HA OCHOBE MMPUMEHEHUS TPEAMETHBIX 3HAHUH 10 XUMUH;

YBaXXEHUSI K TPYY, JIIOJSAM TPyAa U pe3yJibTaTaM TPYJI0BOH JAeATeIbHOCTH;

TOTOBHOCTH K OCO3HaHHOMY BBIOOPY HMHAWBHIYAJbHOW TPAaCKTOPHHU
oOpa3zoBaHus, Oymymiedl mnpodeccur W peaau3alid COOCTBEHHBIX JKM3HCHHBIX
IJIAHOB C YYETOM JIMUHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHH, UHTEPECOB U
noTpeOHOCTEH OOIIECTBA;

6) ’K0J10rH4eCKOro BOCIIMTAHMS:

AKOJIOTHUYECKH I17eCO00pa3HOro OTHOIICHHS K MPHUPOJE, KaK HCTOYHHKY
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 BOMPOCOB PAllMOHATILHOTO MPUPOAONIOIL30BaAHNUS;

AKTUBHOTO HETNPHUATHS JIEUCTBUN, NPHUHOCIIIUX BpEl OKpYKaroleh
MPUPOJHON cpesie, YMEHUsI IPOTHO3UPOBATH HEOJAroNnpUITHBIC IKOJOTHUYECKHUE
MOCJIEJICTBUS MPEANPUHUMAEMBIX JSHCTBUN U MPEAOTBPAIIATh UX;

HAJIUYUS Pa3BUTOrO SKOJOTMYECKOI0 MBIIUIEHUS, IKOJIOTUYECKON KYJIbTYPHI,
OTIBITA JeSATeTLHOCTH AKOJIOTUUECKOM HaIIPaBJICHHOCTH, YMEHUSI
PYKOBOJICTBOBAaThCSA MMH B ITO3HABATEIIbHOW, KOMMYHHKATUBHOW WU COLMAIBHOU
NpaKkTUKe, CIOCOOHOCTM ¢ YMEHHUS AaKTHUBHO MPOTUBOCTOSITH  HJEOJIOTHUU
xemodoouu;

7) 1EeHHOCTH HAYYHOI'0 NMO3HAHUS:

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

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

yOSKIEHHOCTH B  0COOOW 3HAYMMOCTH XUMHUHM JUISI  COBPEMEHHOM
IUMBWIM3ALUK: B €€ TyMaHUCTUYECKON HAMpaBII€HHOCTM W Ba)XXHOW pOJH B
CO3J1aHUM HOBOM 0a3bl MaTepUalbHON KYJIbTYpbl, pEIIEHUHU TI100aJbHBIX MPOOIEM
YCTOMYMBOTO Pa3BUTHS UEJIOBEYECTBA — CHIPHEBOM, IHEPTETUUECKOM, MUILEBON U
AKOJIOTMUECKON 0e30MMacHOCTH, B PA3BUTHH MEIUIMHBLI, 00ECTICUCHUH YCIOBUU
YCHEUIHOTO TpyAa M DKOJOTUYECKH KOMGPOPTHOM KU3HM KaXKIOro YJieHa
00IIIeCTBA;

€CTEeCTBEHHO-HAYYHOW TpaMOTHOCTH: TIOHMMAaHUS CYIIHOCTH METOJIOB
MO3HAHMS, HCIIOIb3YEeMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJIb30BaTh



noJy4yaeMble 3HaHUS JJI1 aHAIU3a U OOBSICHEHUS SIBIICHUI OKPY>KaIOILIero Mupa u
OPOUCXOASIINX B HEM U3MEHEHUH, YMEHUS JIe1aTh 00OCHOBAHHBIE 3aKIIOUEHUS 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 Y  CIOCOOHOCTM K  HEMPEPHIBHOMY  OOpa30BaHHUIO |
caMo00pa30BaHUIO, K AaKTUBHOMY IIOJIYYCHHIO HOBBIX 3HAHUM MO XUMHH B
COOTBETCTBHUH C KU3HEHHBIMH MOTPEOHOCTSIMU;

UHTEpeca K OCOOCHHOCTSIM TpyJla B pa3auuHbIX cepax nmpodeccroHanbHON

NEATECIIbHOCTH.
METANPEIMETHBIE PE3YJIBTATBI

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

3HAQYMMBIE  JUIS (dbopMupoBaHus MUPOBO33PEHUS o0y4Jarommxcs
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOIIEHAayYHbIEe MOHSTHUS, OTpAXKAIOIUe
IEJOCTHOCTh HAyYHOM KapTHHBI MHUpa M CHenu(UKy METOJ0B TO3HAHMUS,
UCIIOJIb3yEMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BELECTBO, SHEPIHUsl, SBICHUE,
IpoLECC, CUCTEMA, Hay4YHbIA (PaKT, MPUHIUI, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, UCCIIE0BaHNE, HAOIIOIEHUE, U3MEPEHUE, IKCIIEPUMEHT U JIPYTHUE);

yYHUBEpCAJIbHbIC Y4eOHbIEe NeHCTBUS (TMO3HABaTENIbHbIE, KOMMYHUKATHUBHEIE,

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

MEXIUCIUIUIMHAPHbIE, MUPOBO33PEHUYECKUE 3HAHUS U YHUBEpCAJbHbIE y4yeOHbIE
JEUCTBHS B IIO3HABATEIBHON U COLMAIIBHON ITPAKTHUKE.

MeranpeaMeTHble PE3yiabTaThl OTPAXAKOT OBJAJCHUE YHUBEPCAIbHBIMU
y4e€OHBIMU  TI03HABATEIbHBIMH, KOMMYHUKAaTUBHBIMM U  PETYISATUBHBIMU
JNEHUCTBUSAMH.

OBaanenue YHUBEpPCAIbHBIMH y4eOHBIMH M03HABATEIbHBIMU
AEeHCTBUAMMU:

1) 0a30Bble JIOrHYecKHe JeiCTBUSI:

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

ONpENENATh LENNU ACATENbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUU HX
JNOCTHKEHUS, COOTHOCUTD PE3YJIbTAThI ACATEIBHOCTH C IIOCTABICHHBIMHU LIEIIAMU;

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



UCIIOJIb30BaTh COOTBETCTBYIONINE TOHSTHS JIJIsi OOBSICHEHUS OTACIBHBIX (DAKTOB U
SIBIICHUM;

BBHIOMpaTh OCHOBAaHMWS W KPUTEPUU I KJIacCU(PUKaIMKU BEIIECTB W
XUMUYECKUX PEAKIINIA;

YCTAaHABIUBaTh NPUYUHHO-CIICICTBEHHBIE CBSI3M MEXAY H3YyYa€MbIMU
SIBJICHUSIMU;

CTPOUTH JIOTMUECKHUE PACCYXKICHUS (MHIAYKTUBHbBIC, JCIYKTHUBHBIC, IIO
AQHAJIOTUH), BBISBJIATH 3aKOHOMEPHOCTH U TPOTUBOPEUYUS B pPACCMaTPUBAEMBIX
SBJICHUSX, (DOPMYIUPOBATH BHIBOJIBI M 3aKIFOUCHUS;

MPUMEHSTH B MPOIECCE MO3HAHUSI, UCIIOJIb3YEMbIE B XUMUU CUMBOJIMYECKUE
(3HAKOBBIE) MOJIEIH, MPEOOPA30BLIBATH MOJICIIBHBIC MPEICTABICHUS — XUMUYECKUN
3HaK (CHMBOJI) DJJIEMEHTa, XuUMHUYecKas (opmyna, ypaBHEHHE XHUMHUYECKOU
peaKkiuu — MpU PEIICHUU Y4YEeOHBIX MO3HABATENIbHBIX M MPAKTUYECKUX 3ajad,
MPUMEHSITh HAa3BAHHBIE MOJICIIbHBIC MPEICTABICHUS ISl BBISIBIICHUSI XapaKTEPHBIX
IIPU3HAKOB M3yYaEeMbIX BEIIECTB U XUMUYECKUX PEAKIIUN.

2) 0a3oBbI€e HCCJIEeI0BaTEIbCKUE TeCTBHS:

BJIQJIETh OCHOBAaMU METOJIOB HAy4YHOTO MO3HAHHUS BEIIECTB U XHUMHUYECKHUX
peaKIuu;

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

BJIQJICTh HABBIKAMU CaMOCTOSATEJIBHOTO IUIAHUPOBAHUS W IPOBEICHUSA
YUYEHUYECKHUX IKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUS HAONIOAATH 32 XOJIOM
npolriecca, CaMOCTOATENIHO MPOTHO3UPOBATh €ro pe3ynbrar, (opMynupoBaTh
0000IIIeHUSs U BBIBOABI OTHOCUTEIBHO JOCTOBEPHOCTH PE3YIbTATOB UCCIICIOBAHUS,
COCTaBJIITh OOOCHOBAHHBIN OTUET O MPOJICIaHHON padoTe;

npuOOpeTaTh OMBIT YYEHUYECKONW HCCIIEeNOBATEIbCKOW W MPOEKTHOM
JEATENHHOCTH, TPOSIBISITH CIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITCIIBHOMY
MOMCKY METOJIOB PEIICHUS MPAKTUYECKUX 3aJad, MPUMEHEHUIO PA3IUYHBIX
METOA 0B MTO3HAHMUSI.

3) pabora ¢ nunpopmanueii:

OPUEHTUPOBAThCA B Pa3JIMYHBIX HCTOYHMKAX UHMopManuu (HAy4HO-
NOMyJIsipHasl JIUTEpaTypa XUMHYECKOTO COJAEpXKaHUs, CIPABOYHbIE MOCOOMS,
pecypcsl MHTepHeTa), aHanu3upoBaTh MHPOPMAIMIO PA3IMYHBIX BUAOB U (opM
npeACTaBICHUS, KPUTHUYECKU OLICHUBATH eé JIOCTOBEPHOCTH 151
HEMIPOTUBOPEUYUBOCTH;



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

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

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

UCMOJb30BaTh HAyyHbIH $3BIK B KadecTBE CpeAcTBa Mpu pabore ¢
XUMHYECKON HMH(pOpMAIMel: NpUMEHSATh MeXNpeaMeTHble ((pusmueckue u
MaTeMaTUYECKUE) 3HAKU U CUMBOJIbI, (hOpMYJIbl, aOOpeBHATYpbl, HOMEHKIIATYPY;

UCIIONIb30BaTh W MpeoOpa3oBbIBATh 3HAKOBO-CUMBOJIMYECKHE CpEACTBA
HarJIIJHOCTH.

OBjajieHNe YHUBEPCAJTbHBIMM KOMMYHHUKATHBHBIMU AeHCTBUSIMH:

3a/71aBaTh BOIMPOCHKI MO CYIIECTBY 00CYX)AaeMOM TEMbI B XOJI€ JUaora U/uiu
JUCKYCCUH,  BbICKa3blBaTh  HAeH, (GOPMYJIMPOBATH CBOU  MPEAJIOKEHUS
OTHOCHUTEJIHHO BBITTOJIHEHHSI MPE/IOKEHHOM 3a1a4H;

BBICTYIIaTh C MPE3EHTALMEN PEe3ylbTaTOB IO3HABATEILHON JEATEIbHOCTH,
NOJTYYEHHBIX CAMOCTOSTENBHO UM COBMECTHO CO CBEPCTHUKAMMU MPHU BBITOJIHEHUH
XUMHUYECKOT0 KCIEPUMEHTA, MPAKTUYECKOW padOThl MO HCCIEAOBAHUIO CBOMCTB
M3y4aeMbIX BEUIECTB, peau3allii y4eOHOro MpoeKTa U (POpMYTUPOBATH BHIBOJIBI
[0 pe3yJibTaTaM MPOBEIEHHBIX HCCIENOBAHMA MYTEM COrJacoOBaHUS MO3ULUHN B
X0J1e 00CYXJIeHUSI 1 00OMEHA MHEHUSIMU.

OBiaeHne YHMBEPCAJIbHBIMH PeryJSTUBHBIMU AeHCTBUSIMH:

CaMOCTOSITEJIHO IUIAHUPOBATh M OCYIIECTBISATH CBOK I103HABATEJIBHYIO
NEeSATENbHOCTh, ONpenesas €€ Lead M 3aJauyd, KOHTPOJMPOBaTh U IO Mepe
HEOOXOJIUMOCTH KOPPEKTUPOBATh MpeIaraeMblii  alrOpUTM  JIEUCTBUM  TpHU
BBITIOJITHEHWM Y4YeOHBIX M UCCIIENOBAaTEIbCKUX 3aJad, BbIOMpaTh Haubosee
3¢ deKTUBHBIN CcrMoco0 HMX perieHuss ¢ y4ETOM TONYyYEeHHs] HOBBIX 3HAHUU O
BELIECTBAX U XUMHUYECKHUX PEAKIUAX;

OCYUIIECTBJISATh CAMOKOHTPOJIb CBOEH NI€ATETbHOCTH HAa OCHOBE cCaMOaHalM3a
U CaMOOIIEHKH.

HPEAMETHBIE PE3YJIBTATBI
10 KJIACC

[IpenMeTHble pe3ynbTaTbl OCBOEGHHS Kypca «OpraHuyeckass XUMHSI»
OTPaXKaroT:

c(hOpMUPOBAHHOCTb  MPEACTABICHUM O XHUMHUYECKOM  COCTaBJISIONICH
€CTECTBEHHO-HAYYHOW KapTUHBl MHUpPa, POJM XHMHUU B I[IO3HAHUU SIBJICHUU



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

BJIAJICHUE  CUCTEMOM  XHMMHWYECKMX  3HAHUM, KOTOpas  BKIIKOYAET:
OCHOBOITOJIATAIONINE TOHATHUS (XUMHYECKHH DJJIEMEHT, aToM, DJJICKTPOHHAs
000JI09Ka aToMa, MOJIEKYJIa, BAJIGHTHOCTb, JIEKTPOOTPUIIATCILHOCTh, XUMHUYECKAsI
CBsI3b, CTPYKTypHas (Gopmyna (pa3BEpHyTass M COKpali€éHHas), MOJb, MOJISIpHAsS
Macca, MOJSIPHBIM O0BEM, YIIEpOAHBIN CcKener, (yHKIMOHAIbHAS TpyIIa,
paauKai, U30MepHs, U30MEPHI, TOMOJOTHUECKUHN Psl, TOMOJIOTH, YIJIEBOIOPOIBI,
KHCIIOPOA W a30TCOJep)KAIlUe COCITUHCHHUS, MOHOMEp, TOJUMEpP, CTPYKTYpPHOE
3BEHO, BHICOKOMOJIEKYJISIPHBIE COCIMHEHUS); TEOPUU U 3aKOHBI (TEOpHUs CTPOCHUS
opranndeckux BemecTB A. M. bytiepoBa, 3aKOH COXpaHEHHUS MAacChl BEIIECTB);
3aKOHOMEPHOCTH, CHUMBOJHYECKUH SI3bIK XUMHH, MHPOBO33PEHUYCCKHEC 3HAHUS,
Jexalie B OCHOBE TOHMMAaHHUS MPUYUHHOCTH W CUCTEMHOCTH XHUMHUYECKHX
SABJICHUM, (PAKTOJIOrMUEeCKUE CBEJCHUS O CBOICTBax, COCTaBe, IMOJYYCHUU U
0€30MacHOM HCIIOIH30BAHWN BAXKHEUITNX OPTaHWYECKUX BEIIECTB B OBITY U
MIPAKTUICCKOMN NEeITEITLHOCTH YEJIOBEKA;

c(hOpMHPOBAHHOCTh YMEHMI BBISIBIIATH XapaKTEpHbIE MNPU3HAKUA TOHSITHUH,
yCTaHABJIMBATh UX B3aWMOCBSI3b, HCIOJIb30BATh COOTBETCTBYIOIINE MOHATHUS TPU
OINMCAaHWUK COCTaBa, CTPOCHUS M MPEBPAICHUI OPTaHNYECKUX COSAMHEHUM;

c(hOpMHPOBAHHOCTh YMEHHM HCIIOIH30BATh XUMHYECCKYI0 CHUMBOJIMKY IS
COCTaBJICHHMSI MOJIEKYJSIDHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpaIIEHHON)
dbopMyn OpraHMYeCKMX BEMIECTB W YpPaBHEHUH XHUMHYECKUX PEaKIIUH,
W3TOTABJIMBATh MOJEINA MOJIEKYJI OPTaHMYECKUX BEIISCTB IS WILTIOCTPAIUN WX
XUMHUYECKOTO M IIPOCTPAHCTBEHHOTO CTPOEHUS;

c(hOpMHPOBAHHOCTh YMEHUN YCTAaHABIMBATh MPUHAJJIC)KHOCTh HM3yYEHHBIX
OPraHWYECKUX BEMIECTB MO0 HX COCTaBYy M CTPOCHUIO K OINPEACIEHHOMY
KJIacCy/Tpynme COoeauHEHU (yraeBOAOpPOMAbI, KHCJIOPOJ U a30TCOACpIKAIINe
COCJIMHEHHUS, BBICOKOMOJIEKYJISIDHBIE COEAMHEHMs), JlaBaTh WM Ha3BaHUS IO
cucremarnueckor HomeHkiarype (IUPAC), a Taxke NPUBOAUTH TPHUBHAILHBIC
Ha3BaHUS OTAEITHHBIX OPTaHMYECKUX BEMISCTB (ITHIICH, MPOMWICH, aleTUJIeH,
ATUJICHTJIUKONb, TIUICpUH, (eHosn, (GopManbaerui, ameTaablerul, MypaBbUHASL
KHUCIIOTA, YKCYCHAsl KUCJIOTa, OJICMHOBAs KUCJIOTA, CTEAPUHOBAs KUCIIOTA, TJII0KO03a,
bpykTO3a, Kpaxmal, IeJTI003a, TJIUIUH);

c(OPMHPOBAHHOCTh YMEHHS ONPEACNIATh BHUABl XUMHYCCKOW CBSI3H B
OpPraHUYECKUX COCAUHEHUAX (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 ~ yYMEHHMM  XapaKTepu3oBaThb  COCTaB, CTPOCHHUE,
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,
[JIMLEPUH, (EHOJI, aleTalbJeru, MypaBbUHAasl M YKCYCHas KHUCIOTBHI, TJIIOKO3a,
KpaxMall, [[eJIJTI0JI03a, aMUHOYKCYCHAsl KUCIIOTa), WITIOCTPUPOBATh T€HETUYECKYIO
CBSI3b MEXJy HUMH YpPaBHEHUSIMU COOTBETCTBYIOIIUX XUMHYECKHUX PEAKIUN C
UCIIOJIb30BaHUEM CTPYKTYPHBIX (POpMYIT;

c(hOpMHPOBAHHOCTh YMEHHSI XapaKTePU30BaTh UCTOUYHUKH YTIIEBOJOPOIHOTO
Ceipbs  (HeTh, TPHUPOAHBIA Ta3, Yrojib), CHOCOOBI WX TEPepadOTKH U
MPaKTUYECKOE MPUMEHEHHUE MPOIYKTOB MepepadOTKH;

c(OpMHPOBAHHOCTh YMEHUW TPOBOAUTH BBIYUCIECHHUS [0 XUMUYECKUM
ypaBHEHUsIM (Macchl, 00bEMa, KOJMYECTBA MCXOIHOIO BEIIECTBA WJIM IMPOJYKTa
peakuu MO H3BECTHBIM Macce, 00bEMY, KOJIUYECTBY OAHOTO U3 MCXOAHBIX
BEIIECTB WIHM MPOIYKTOB PEAKIUH);

c(hOpMHPOBAHHOCTh YMEHHMI BIIaJIETh CUCTEMOM 3HAHUH OO0 OCHOBHBIX
METOAaX HayYHOIO MO3HAHUS, UCIIOIb3YEMbIX B XUMUU MPU U3YYEHUHU BEILIECTB U
XUMUYECKUX ABJICHUHN (HaOMI0AeHUE, U3MEPEHUE, IKCIIEPUMEHT, MOJICTUPOBAHUE),
UCIIOJIb30BaTh CHUCTEMHBICE XHWMHUYECKHUE 3HAHUS IS TPUHATUS pEUICHUd B
KOHKPETHBIX KU3HEHHBIX CHUTYyallUsX, CBSI3aHHBIX C BEIIECTBAMHM M HUX
IPUMEHEHUEM;

c(hOpMHPOBAHHOCTh YMEHHUI COOJIIOIATH MTpaBUiia MOJIb30BAHUS XUMUIECKON
MoCy/Iol U J1TabopaTOpHBIM O00OpyJOBaHHMEM, a TaK)Ke IpaBWia OOpalIeHUs ¢
BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIHUSMH IO BBHIIOJHEHUIO JIAOOPAaTOPHBIX
XUMHUYECKUX OIBITOB;

c(OpMHPOBAHHOCTh yMEHHWI TUIAHUPOBATH W BBITIONHATh XUMUYCCKHM
AKCIIEpPUMEHT (IIPEeBpallleHHUs OPraHUYECKHUX BEIECTB MPU HAIPEBAHUU, 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 J1AOOPATOPHBIM OOOpPYAOBAHHEM, MPEIACTABIATh PE3YJIbTATHI
XUMHUYECKOTO JKCIEepUMEHTa B (opMme 3amucu ypaBHEHH COOTBETCTBYIOIIHUX
peakiuii 1 GOpMyIHPOBATH BEIBOALI HA OCHOBE 3TUX PE3YJIbTATOB;

c(hOpMUPOBAHHOCTh YMEHUN KPUTHUYECKH aHAJIU3UPOBATh XHUMHUECKYIO
uHOpMaIMIO, TMOJy4aeMyK M3 pa3HbIX MCTOYHHUKOB (CpeIACTBAa MacCOBOM
uHbopmaru, IHTepHeT u Apyrux);



cOpMHPOBAHHOCTh ~ yYMEHHA  COOJIIOMAaTh  MpaBUja  DKOJOTHYECKH
1e1ecoo0pa3HOro MOBEAEHUS B OBITY W TPYAOBOM JEITENHHOCTH B UEIAX
COXpPaHEHHSI CBOETO 3JI0POBbS M OKPYXKAIOIIEH MPUPOIAHON Cpelbl, OCO3HABATH
OMAaCHOCTh BO3JIEWCTBUSA HA JKHUBBIE OPraHU3MbI ONPEACIEHHBIX OPraHUYECKHUX
BEIIECTB, MOHMMas cMmbici mokasarens [IJIK, moscHATh Ha mpuMepax CrocoObl
YMEHBILICHUS] W TPEAOTBPAIICHUST HUX BPEIHOTO BO3ACHCTBHUS Ha OpraHu3M
YEJIOBEKA,

JUIsl 00YyYaroIIMXCS C OTPAaHUYCHHBIMH BO3MOKHOCTSIMHU 3JI0POBbSI: YMEHUE
NPUMEHATh 3HAHHS 00 OCHOBHBIX JOCTYIHBIX METO/IaX ITO3HAHUSI BEIIECTB U
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 «OOmas M HeopraHuyeckas
XUMUS» OTPaKAIOT:

c(hOpMUPOBAHHOCTh  MPEJCTABJICHUN: O XUMHUUYECKOM  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOW KapTUHBl MHUpPA, POJM XHUMHUU B TIO3HAHUU SIBICHUU
npupoabl, B  (QOPMUPOBAHUM MBINUICHUS W  KYJIbTYPbl JIMYHOCTH, €€
(GYHKIIMOHAIBHOW TPaMOTHOCTH, HEOOXOIUMOM JIJIsl pEIICHUS MPAKTUYECKUX 3a]1a4
U DKOJIOTHYECKHM OOOCHOBAHHOT'O OTHOIIEHHUS K CBOEMY 3J0POBBIO U MPHUPOIHOMN
cpene;

BIIQJICHUE  CHUCTEMOM  XUMHUYECKUX  3HAHMWM, KOTOpash  BKJIIOYAET:
OCHOBOIIOJIAraIONINe TOHATUSA (XMMHUYCSCKUH 3JIEMEHT, atoMm, m3orom, S-, pP-, d-
AJIEKTPOHHBIE OpOWTAIM aTOMOB, HOH, MOJIEKYJa, MOJIb, MOJISIPHBI O0O0BEM,
BAJICHTHOCTb, 3JIEKTPOOTPULIATEIIbHOCTh, CTENEHb OKHUCIICHUS, XUMUYECKAsI CBS3b
(KOBaJIEHTHAsl, MOHHAS, METAJTIMYECKAsi, BOJOPOAHAsS), KpUCTAIINYECKasl pelIeTKa,
TUNBl  XUMUYECKUX  pEaKIWid, pacTBOp, IJIEKTPOJUTHI, HEIIEKTPOJIUTHI,
ANEKTPOJIUTUYECKAsT JTUCCOLMAIIMS, OKHCIUTEIh, BOCCTAHOBHUTENb, CKOPOCTh
XUMUYECKON peakli, XUMHUYECKOE pPAaBHOBECHE); TEOPUM W 3aKOHBI (Teopus
3JIEKTPOJIUTUYECKON Jucconmannu, nepuonndeckuil 3akon [{. M. Menpaeneena,
3aKOH COXPaHEHHUs MAacChl BEIIECTB, 3aKOH COXPAHEHUS W MPEBPAILCHUS SHEPTUU
OpU XUMHUYECKUX PEAKIUSAX), 3aKOHOMEPHOCTHU, CHUMBOJIMYECKUN S3bIK XUMUH,
MHUPOBO33PEHUYECKUE 3HAHUS, JIEKAIINE B OCHOBE MOHUMAHMS MPUYUHHOCTH U
CUCTEMHOCTH XUMWYECKUX SBJICHUH, (PAKTOIOTHYECKUE CBEIACHHUS O CBOWMCTBAX,
COCTaBe, MOJIy4YEeHUH U 0€30MMacCHOM HCTOJb30BAaHUM BAKHEUIIINX HEOPTaHUYECKUX
BEIIECTB B OBITY M MPAKTUUECKOU JIEATETbHOCTH YEJI0OBEKA;



c(OpMUPOBAHHOCTh YMEHMU BBISBIISTh XapaKT€pPHbIE NMPU3HAKU TMOHSTHH,
YCTAHABJIMBATh UX B3aWMOCBS3b, MCIOJIb30BATh COOTBETCTBYIOUIME MOHITHUS MNpHU
OMKMCAHUM HEOPTAaHMUYECKUX BEIECTB U UX MPEBPALLCHUN;

c(OPMUPOBAHHOCTh YMEHMM HCIOJB30BaTh XHMHUYECKYIO CHUMBOJIUKY JJIs
cocTaBieHUss (GOpMyJl BEUIECTB W  ypaBHEHUH XMMHUYECKUX  pEaKIUH,
cucremarndeckyro HomeHknarypy (IUPAC) u TpuBnanbHbie Ha3BaHUS OTAEIBHBIX
HEOpPraHMYECKUX BEIIEeCTB (YrapHbId Ta3, YIJIEKUCIBIA Ta3, aMMUaK, raméHas
U3BECTbh, HETalIEHasl U3BECTh, IUTHEBAS CONNA, IUPUT U IPYTHUE);

c(OpMUPOBAHHOCTh YMEHUN ONPEENIATh BAJICHTHOCTh U CTENEHb OKHCICHUS
XUMHUYECKUX 3JIEMEHTOB B COCJMHEHHUSAX PA3JIMYHOIO COCTaBa, BUJ XUMHUYECKOU
CBs3M (KOBaJ€HTHAs, MOHHAs, METa/NInYecKas, BOJOPOAHAs) B COCAUHEHUSIX, THUI
KPUCTAJUINYECKON PEIIETKM KOHKPETHOI'O BEIlleCTBa (aTOMHas, MOJEKYJspHasi,
VMOHHAsI, METAJUIMYECKAs), XapaKTep CpeAbl B BOJAHBIX pACTBOPAX HEOPTraHUYECKUX
COCIUHCHUM;

c(OpMUPOBAHHOCTH YMEHUU YCTaHABJIMBATh IIPUHAIIEKHOCTD
HEOPTaHWYECKUX BEIIECTB [0 HX COCTaBY K ONpPEAeNEHHOMY Kiaccy/rpymnme
COEIMHEHUH (IIPOCTHIEC BEIIECTBA — METAUIbl U HEMETAJLIbI, OKCU/IbI, OCHOBaHUS,
KHUCIIOTHI, aM(OTEPHbBIE THIPOKCUIBI, COJIN);

c(OpMUPOBAHHOCTh YMEHUN PAaCKPbIBATh CMBICI MEPUOIUYECKOr0 3aKoHa /[,
W. MenneneeBa U AEMOHCTPUPOBATH €T0 CUCTEMATU3UPYIOILYIO, O0OBSCHUTEIBHYIO
U IPOrHOCTUYECKYIO (PYHKIUU;

c(OpMHPOBAHHOCTh YMEHHUI XapaKTepU30BaTh DSJIEKTPOHHOE CTPOCHHE
aTOMOB XUMHWYECKHX »dJeMeHTOB |—4 mnepuonoB Ilepuoandeckoil cuCTEMBI
XUMHYecKuX sjeMeHToB JI. M. MeHpaeneeBa, MCHOIb3YsA IOHATHA «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;

c(OpMHPOBAHHOCTh ~YMEHHUW  XapaKTepu30BaTh (OMHCHIBATH)  OOIIHE
XUMHUYECKUE CBOMCTBA HEOPraHMYECKMX BEIIECTB  pa3JIMYHBIX  KJIACCOB,
NOJATBEPkKAATh CYIIECTBOBAHME T'€HETHUYECKOW CBSI3M MEXIY HEOPraHWYECKHUMHU
BELIECTBAMH C MMOMOLIBIO YPABHEHUN COOTBETCTBYIOIINX XUMUYECKHUX PEAKLIN;

c(OpMHPOBAHHOCTh YMEHHS KIACCU(ULIHUPOBATH XMUMHYECKUE PEAKLIUU IO
pa3aMyYHBIM IpHU3HAKaM (YUCIIy U COCTaBy pearupyrolux BEUIECTB, TEIIOBOMY
3¢ deKTy peakiuu, U3MEHEHUIO CTENEHEW OKMUCIEHHs 3JIEMEHTOB, 00paTUMOCTH
peaKklMM, YYaCTHIO KaTaau3aropa);

c(OpMHPOBAHHOCTh YMEHHMI COCTaBJISATh YpPaBHEHHUS pPEaKUUW pPa3TUYHBIX
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 HEOPraHMYECKUX BEIIECTB, pPACIO3HABATh
OTBITHBIM MYTEM HOHBI, IPUCYTCTBYIOIINE B BOAHBIX PACTBOPAX HEOPTAHUYECKUX
BEIIIECTB;

c(OpMHPOBAHHOCTh ~YMEHHMH  pacKpbIBaTh  CYIIHOCTh  OKHCIHUTEIHHO-
BOCCTAaHOBHUTEJIbHBIX PEAKLUNA MOCPEACTBOM COCTABJIEHHS 3JEKTPOHHOro OajaHca
JTUX PEaAKLINM;

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 XHMHYECKHE MPOILIECCHI,
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 NPOBOJUTH BBIYUCIECHUS C HCHOJIb30BAHUEM
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(P¢eKTa peakiud Ha OCHOBE 3aKOHOB COXPAHEHUS 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 BBITIOJIHEHUIO JIaOOpaTOPHBIX
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 (PAKTOPOB HA CKOPOCTh XMMHYECKON PEaKInH,
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
6e3omacHOCTH IpHU O0paIlleHNnHU C BEUIECTBAMH U JIa0OpaTOPHBIM 000pPYAOBaHUEM,
OpPEICTaBIATh PE3YJbTAaTbl XUMHUYECKOIO JSKCIEpUMEHTa B (opme 3amucu
yYpaBHEHUI COOTBETCTBYIOUIUX pEaKlMid U (POpMYIUPOBATh BHIBOABI HAa OCHOBE
ATUX PE3YNbTATOB;

c(hOpMUPOBAHHOCTh yMEHUW KPUTUYECKH aHAJIM3UPOBATh XUMHUYECKYIO
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 3JI0POBbS M OKpYKaroUIed 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 00YYaOIIUXCSl ¢ OrPaHUYEHHBIMU BO3MOYKHOCTSMHU 3J0POBBS: YMEHHUE
NPUMEHSATh 3HaHUA 00 OCHOBHBIX JOCTYIHBIX METOJaX IO3HAHHUS BEIIECTB H
XUMHYECKUX SIBJICHUH;

JUISL CJIETBIX M CHA0OBUIAIIMX OOYYaIOIIMUXCS: YMEHHE HCIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy obo3HaueHui JI. bpaiins misg 3anucu XMMUYECKUX

dbopmy.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KVIACC

KosnyecTBOo 4acoB JIeKTPOHHbIE
HaumeHoBaHMe pa3iesioB U TeM (uudposbie)
Ne ni/m Kontpoabnsie | IlpakTHnuyeckue
NMPOrpamMMmbl Bcero o0pa3oBaTe/bHbIE
padoThbI padoThbI pecypes
Pasnea 1. Teopernueckne 0CHOBbI OPraHNYeCKOH XUMHUH
[Ipenmet oprannueckoit xumuu. Teopus
1.1 CTPOCHHMSI OPraHUYECKUX COCTUHEHUN A. 3
M. bytieposa
Hroro no paszueny 3
Paspnea 2. YrieBonopoasl
2.1 [IpenenbHbIE YrIIEBOAOPOIbI — aJIKaHBI 2
99 HenpenenbHble yriaeBoAOPO/IbI: ATKEHBI, 6 1
AIKaNCHBI, AIKMHBI
2.3 ApomaThdecKkue yrieBoa0pO bl 2
54 [TpupogHbIe UCTOYHUKH YTIIEBOJOPOJAOB U 3 1
uX repepadoTka
Hroro no paszneny 13
Paznen 3. Kuciaopoacoaepxamue opranndecke coeJuHeHUst
3.1 Crupter. @enon 3
39 Anbpaerunsl. KapOoHOBBIE KUCTOTHI. - 1
CrnosxHbie 3(upsl
3.3 VriieBoasl 3 2




Uroro no pazgeny

Pa3nen 4. Azorconepxainue opranudeckue coeJuHeHUs1

13

4.1 AMUHBI. AMUHOKHUCIOTHL. benku 3
Hroro no pazneny 3
Pa3pnen S. BoicokoMOJIEKY IsIpPHBIE COCAUHECHUS

5.1 ITnactmaccel. Kayuyku. Bonokna 2
Htoro no pazneny 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34




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 KJIACC
KoJsunyecTBo 4acoB JIeKTPOHHbIE
Ne ara u@posbie
n/n Tema ypoxa Bcero Konrponbnbie | IMpakririeckie i[3yqeﬂnﬂ gﬁiionaTenbﬂme
padoThbI padoTsbI pecypenI
1 IIpenmeT Oprauu4ecKoi XuMuH, eé 1
BO3HUKHOBEHUE, PA3BUTHE U 3HAYCHHE
Teopust cTpoeHHsI OpraHUYECKUX
2 coenuHenuit A. M. byrneposa, eé 1
OCHOBHBIE [10JIOKEHHUS
[IpencraBienue o Ki1accuPpUKAUU
3 opraHuueckux BemiectB. Homenkiartypa 1
(cucremaruyeckasi) U TpUBHAJIbHBIC
HAa3BaHMs OPraHUYECKUX BELIECTB
4 AJIKaHBI: COCTaB U CTPOCHHUE, 1
TOMOJIOTHYECKHH psijl
5 Mertan u 3TaH — npocTenime 1
IIPEJICTaBUTENN aJTKAHOB
6 AJIKEHBI: COCTAaB U CTPOEHUE, CBOWCTBA 1
7 OTUWJIEH U MIPONUJIEH — MPOCTEUIINE 1
MPEJICTAaBUTENH aJIKEHOB
3 [Ipaktuyeckas pabora Ne 1. «IlomyueHue 1 1
ATUJIEHA U U3yYEHHE €0 CBONCTBY
Ankanguensl. byranuen-1,3 u
9 meTunoyraauen-1,3. [lomyyenne 1

CHHTETUYECKOIO KaydyKa U PE3UHBI




AJIKUHBI: COCTaB U OCOOEHHOCTH CTPOEHUS,

10 TOMOJIOTHYECKUH psil. ALETUIIEH —
IIPOCTENIINI IPEICTABUTEND AJIKUHOB

11 Beruucnenus no ypaBHEHHIO XUMHYECKON
peaxkuuu

12 Apenbl: 6eH3011 ¥ TOs1yoJ. TOKCHYHOCTh
apeHOB

13 ['eHeTnueckas cBs3b YIiIeBOJOPOIOB,
NPUHAAISKAIMX K pa3IMYHBIM KJ1accaMm
IIpupoaHbIe HCTOYHUKH YTIIEBOLOPOAOB:

14 NPUPOIHBIN ra3 U MOMYyTHEIE HEPTIHBIC
ra3pl, He()Thb ¥ MPOJYKTHI €€ mepepadoTKu
[TpupoaHbIe HCTOYHUKH YTIIEBOAOPOAOB:

15 IPUPOJIHBIN ra3 U NOMYTHBIE HEPTSIHBIE
ra3el, HeTh U MPOIYKTHI €€ mepepadoTKu

16 KonrtponbHas pabota no pasaeny
«YTI€BOI0OPOIBDY

17 [IpenenpHbIE OAHOATOMHBIE CIIUPTHI:
METaHOJ U 3TaHoJ. BomopoaHas cBs3b

18 MHoOroaToOMHbIE CIIUPTHI: ITUIEHIIIMKOIb U
[JIMLEPUH

19 DeHOJI: CTPOCHHE MOJICKYJIbI, (PU3UIECKUE
U XUMHUYECKUE CBOMCTBA, IPUMEHEHNE

20 Anbreruasl: GopManbaeTua u
aneTanbaerul. AneToH

21 OHOOCHOBHBIE IIpeesIbHbIE KApOOHOBBIE
KHUCJIOTBI: MypaBbHHAas U YKCyCHas

22 [Tpaktuueckas padora Ne 2. «CBoiicTBa




pacTBOpa YKCYCHOM KHUCIIOTHI»

23

CTeapI/IHOBaSI M OJICMHOBAs KHCJIOTHBI, KaK
MNpEACTABUTCIIN BBICHIUX Kap6OHOBBIX
KHCJIOT

24

Mpbl1a KaK COJIM BBICIITUX KapOOHOBBIX
KHCJIOT, UX MOIOIIEE ACHCTBHIE

25

CrnoxHble 3(pupbl KaK MPOU3BOIAHbIE
KapOOHOBBIX KUCIOT. ' HAPOIIN3 CIIOKHBIX

3¢upos

26

JKupsl: ruponus, NpuMeHEHHE,
Ounonoruveckas poJib KUpPOB

27

28

YrneBoasl: cocTaB, KIacCUpUKaIH.
Baxxnelue npencraBuTeNn: riI0K03a,
bpykTo3a, caxaposa

Kpaxmai u nemirono3a Kak IpupoJHble
MOJIUMEPHI

29

KontposbHas paborta 1o paszueny
«Kucnopoacoaepxamiye opraHn4ecKue
coenuHeHus»/ Beepoccuiickast
npoBepoyHas pabora

30

OO01mas xapaKTepuCTHKa a30TCOIEPIKAIINX
OpTraHUYECKHUX COCTMHCHUH /
Bcepoccuiickast mpoBepouHasi pabota

31

AMMWHBI: METHJIAMHAH U aHWJINH

32

AMUHOKHUCIIOTHI KaKk aM(OTEpHbIE
OpTraHUYECKHUE COSTMHEHUS, X
Ononornyeckoe 3HaueHue. [lenTuapl.
benku kak npupoiHbIe




BBICOKOMOIJICKYJIAPHBIC COCIMHCHHNA

OCHOBHBIE ITOHSITHS XUMHUHU

33 BBICOKOMOJIEKYJISIPHBIX COEMHEHUI 1
OcHOBHbBIE METO/IbI CHHTE3a
34 BBICOKOMOJICKYJISIPHBIX COCTMHECHHIA. 1
IInacTmaccel, KaydyKd, BOJIOKHA
OBUIEE KOJIMYECTBO YACOB I10 34

I[TPOT'PAMME




11 KJIACC

Ne
n/n

Tema ypoka

KoanuyecTBo 4acos

Bcero

KonTpoabHble
padoTbI

IIpakTHYeckue
padoTbI

JlaTa
U3yYeHUs

DJIeKTPOHHbBIE
nu@posBbIe
o0pa3oBaTe/ibHbIE

pecypchbl

XUMHUYECKUHN AIEMEHT. ATOM. DJIEKTpOHHAs
KOH(UTrypamus aTOMOB

[Tepuonnueckuii 3akoH u Ilepuonnueckas
CHCTEeMa XUMHYECKUX 31neMeHToB Jl. 1.
MenneneeBa, X CBSI3b C COBPEMEHHOU
TEOPHUEN CTPOEHUS aTOMOB

3aKOHOMEPHOCTH U3MEHEHHUS CBOWCTB
XUMHUYECKHUX DJIEMEHTOB M HX COCTMHEHHH 110
rpyImaM v nepuoiam. 3HaueHue
MEPUOINYECKOTO 3aKOHA U CUCTEMBI
xuMuyeckux 3yemenToB /[.M. Meneneena B
Pa3BUTUHU HAyKU

CrpoeHue BemecTBa. XuMu4eckas CBs3b, €€
BU/Ib; MEXaHU3MbI 00pa30BaHuUs
KOBAJICHTHOM CBA3U. BopoponHas cBs3b

BaneHTHOCTB. DIEKTPOOTPULATENBHOCTD.
Crenens okucieHus. BemecTsa
MOJICKYJIIPHOTO ¥ HEMOJICKYJIIPHOTO
CTPOCHUSA

Ilonstue o JAUCIICPCHBIX CUCTEMAX.
HcTuHHBIE 1 KOJJIOUIHEIE pacTBOPBLI.
MaccoBas 10 BEIIECTBA B pacTBOpPEC




Knaccudukamnus m HoOMeHKIaTypa
HEOPraHWYECKUX COeMHEHU. [ eHeTnueckas
CBSI3b HEOPraHUYECKUX BEIIECTB, Pa3JIMUYHbBIX
KJIaCCOB

Knaccudukanuss XuMHIecKuxX peakiuii B
HEOPraHU4YECKOW U OPraHUYECKON XUMUH.
3aKOH COXpaHEHHUS MacChl BEIIECTB; 3aKOH
COXpaHEHUs U MPEBPALICHUS SHEPTUU IIPU
XUMUYECKUX PEAKLHUAX

CxopocTts peakiuu. OOpaTuMbie pEaKIIuH.
XUMHUYECKOE PaBHOBECHUE

10

[Ipaktuueckas padora Ne 1. «BnusiHue
pa3nuyHbIX (PAKTOPOB HA CKOPOCTh
XMUMUYECKON peakLum»

11

Onektponutrueckas auccounanus. [loustue
0 BoJIopoHOM Tokazarene (PH) pactBopa.
Peakuuu nonnoro oomena. ['maponus
OpraHMYECKHUX U HEOPraHUYECKUX BEUIECTB

12

OKHCIIHMTENIbHO-BOCCTAHOBUTEIIbHBIC
peaxiuu. [lonsiTue 06 anexTponuze
pacIuIaBoB U pacCTBOPOB COJIEU

13

KonTponbhas pabora no pazaeny
«TeopeTndeckrne OCHOBBI XUMHUM»

14

Merauel, ux nosioxenue B [lepuoguyeckoit
CHUCTEME XUMHUUYECKUX d1eMeHToB /], U.
MenpeneeBa 1 0COOEHHOCTU CTPOSHUS
atomoB. O0mue hu3ndeckue CBOMCTBA
METaJNIOB




15

CrinaBel METaJIOB. DJIEKTPOXUMUYECKUH P
HaIpsKEHUN METaJUIOB

16

XUMHUYECKHE CBOMCTBA BaKHEHUIIINX
MeTaJUIOB (HATPUH, Kaaui, KaJabllui, MarHHH,
ATFIOMUHHN) U UX COCTMHCHUHA

17

XUMHYECKUE CBOMCTBA XpOMa, MEJU U UX
COCTUHEHUN

18

XUMHYECKHE CBOMCTBA IIMHKA, JKeJIe3a U UX
COCIUHEHUN

19

[IpaxkTrueckas padora Ne 2. "Pemienue
HKCIEPUMEHTAIBHBIX 3324 110 TeMe
«Mertamns»"

20

Hemerammibl, ux mojxoxeHue B
[Teproanueckoil cuctreMe XUMUYECKUX
anemenToB 1. . Menneneesa u
0COOCHHOCTH CTPOCHHUSI AaTOMOB

21

dusuueckue cBOMCTBA HEMETAIOB.
AmtoTponusi HeMeTauioB (Ha IpuUMepe
KHCJIOpOJia, cepbl, hocdopa u yriaeposa)

22

XHUMHUUYECKHE CBOMCTBA IaJIOTEHOB, CEPHI U UX
COCIMHEHUN

23

XUMHUYECKHE CBOMCTBA a30Ta, hocdopa u ux
COCIMHECHUI

24

XHUMHUYECKUE CBOMCTBA YIIIEpO1a, KPEMHHUS U
HUX COCIMHEHUI

25

[IpuMeHeHre BaXKHENIIINX HEMETAVIOB M UX
COEIMHEHNN

26

O06001IeHUE U CUCTEMATU3ALMS 3HAHUMN 110




TeMe «HemeTtanmaey. BeranciaeHus mo
YPaBHCHUAM XUMHWYCCKUX peaKHI/Iﬁ u
TCPMOXUMHUYCCKUC paC‘-IéTBI

[IpaxTrueckas paborta Ne 3. «Pemienue

27 AKCTICPUMEHTAIBHBIX 3aJ1a4 110 TEME 1
"HemeTamasr"»

08 KonTponbhas pabota mo Temam «MeTauib) 1
u «HemeTtamib»

29 Heoprannueckue u opraHm4ecKue KUCIOTHI. 1
Heopraamueckne u oOpraHndecKre OCHOBAHUS
AmdoTepHbIe HEOPTaHNYECKHE U

30 opraHuyeckue coenuHeHus. [ enernueckas 1
CBSI3b HEOPTaHUYECKUX U OPTaHUICCKUX
BEIIICCTB
Pois xuMun B 00€CIeYeHIT SKOJIOTHYECKOM,

31 HHEPreTUYECKON U MUILEBOI 0€30MacHOCTH, 1
Pa3BUTUU MEAHUIIMHBI
[TpencraBnenust 06 0OMIMX HAYYHBIX

32 MIPUHLINAIIAX POMBIIIIEHHOTO MOTYYEeHHUS 1
Ba)KHEUIIINX BEIIECTB

33 YenoBek B MUPE BEIIECTB U MaTEPHAIIOB

34 XUMHSI ¥ 310POBBE YEIIOBEKA

OBLIEE KOJIMYECTBO YACOB I10 34

[NPOI'PAMME







MPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHO#M OBPA3OBATEJIbHOM ITPOTI'PAMMBbI

10 KJIACC

Kon
NpoBepPsieMOro
pe3yJbTara

IIpoBepsiemble peaMeTHbIE Pe3yJIbTATHI 0CBOCHUS OCHOBHOM
o0pa3oBaTe/IbHOM MPOrpaMMbl CpeHero 001ero 00pa3oBaHus

1

Teopernueckre OCHOBBI OPraHU4ECKON XUMHH

11

ChopMHPOBAaHHOCTh MPEACTABICHUH O XUMHUYECKOH COCTaBJISIOIICH
€CTeCTBEHHOHAYYHOW KApTHHBI MHpPA, pPOJIM XHMHUH B IO3HAHHUU
SBIIGHUWA TIPUPOILI, B (HOPMHUPOBAHHHM MBIIUICHUS U KYJIBTYPHI
TUYHOCTH, €€ (YHKIMOHAIBLHOW TPaMOTHOCTH, HEOOXOIMMOM s
pelIeHus TPAKTHYECKUX 3a/lad W OJKOJIOTHYeCKH O00OCHOBAaHHOTO

OTHOUIEHUS K CBOEMY 3JI0POBBIO U IPUPOIHOM Cpejie

1.2

BrnaneHue cucTeMOM XMMMYECKMX 3HAHUM, KOTOpas BKIIKOYACT:
OCHOBOIIOJIAraloIue HOHATHS (Monekymna, BaJICHTHOCTD,
AEKTPOOTPHUIATENILHOCTh, CTENEHb OKHUCIICHMS, XUMUYECKas CBS3b,
MOJIb, MOJIIpHAsi Macca, MOJIApHBIA OO0BEM, YIJIEpOAHBIA CKEJET,
GyHKIMOHANbHAS ~ Tpynma,  pajJdKal,  H30MepHsi,  H30MEpHI,
TOMOJIOTHYECKHHA Ps, TOMOJIOTH, YIJI€BOIOPOABI, KHCIOPOA- U
a30Tco/iepKalllue COEIUHEHUs, OMOJIOTMYEeCKH AaKTHBHBIE BEILECTBA
(yraeBogpsl, >KUpbI, O€NKH), MOHOMEp, MOJUMEP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJIIDHBIE COEIUHEHHUs); TEOPUHM U 3aKOHBI (Teopus
XMMHYECKOTO CTpoeHHus opraHudeckux semects A.M. byrtieposa),
3aKOHOMEPHOCTH, CHMBOJIMYECKMH S3BIK XHMUH, (AKTOJIOTHYECKUe
CBEJICHUS O CBOMCTBaX, COCTaBe, IOJy4YeHHMH M 0O€30MacHOM
HCIIOJIb30BAaHUN  BAXHEMIIMX HEOPraHMYECKMX U  OPraHUYECKUX

BCIICCTB B 6I>ITy u HpaKTH‘IeCKOﬁ ACATCIIBHOCTH YCJIOBCKaA

1.3

ChopMupOBaHHOCTh YMEHUH BBIBIATH XapaKTEPHbIE MPU3HAKH
MOHATUM,  yCTaHABJIMBAaThL  UX  B3aWMOCBS3b,  HCIIOJIb30BAThH
COOTBETCTBYIOIIME TOHATHS IIPU OINHCAHMM COCTaBa, CTPOCHUS U

MPEBPAILIECHUN OPTAHUYECKUX COCTMHEHUI

1.4

c(OPMHPOBAHHOCTh YMEHHUH HCIIONB30BATh XUMUYECKYI0 CHMBOJHUKY
JUISL COCTABJICHUS MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM,
COKpaméHHOW) ¢GOpMyT OpraHWYECKHX BEIIECTB U  YpaBHEHUU
XUMHUYECKHUX PEAKIHi, U3rOTaBINBATh MOJEJIN MOJIEKYJI OPraHUYEeCKUX
BEILIECTB JUIsSl WILTIOCTPALUM MX XUMHYECKOIO0 M IPOCTPAHCTBEHHOTO

CTpOCHUS




1.5

ChopMUpOBAaHHOCT, ~ YMEHUW  YCTAaHABJIMBATh  MPUHAJICKHOCTH
M3y4YEHHBIX OPTAaHMYECKUX BEIIECTB MO WX COCTaBY M CTPOCHHIO K
omnpeAenéHHOMY Kiaccy (Tpymrme) coeauHeHuil (yriieBoJopoO.ibl,
KHCJIOPOJIT M a30TCOJAEpXkAIINE COEOUHEHUS, BBICOKOMOJIEKYISIPHBIC
COeIMHEHUs), JaBaThb UM  Ha3BaHUS 1O  CHCTEMaTHYECKOU

nomenkiarype (IUPAC)

1.5

C(bOpMI/IpOBaHHOCTB YMCEHHA ONPCACIIATh BHUbI XHMHYECKOH CBSI3H B

OpraHN4YCCKUX COCIUHCHUAX (OIII/IHapHLIe n I(paTHBIe)

1.6

C(bOpMI/IpOBaHHOCTB YMCHUA IMPUMCHATD: IIOJIOXKCHUA TCOPHUU
CTPOCHUSA OPraHUYCCKHUX BCHICCTB AM. ByTnepOBa JJIA 0OBSICHEHHS
3aBHUCUMOCTH CBOMCTB BEIIECTB OT HX COCTaBa M CTPOCHUSA, 3aKOH

COXpPAaHCHUS MACChI BCIICCTB

VYrneBomopoasl.  Kucnoponcomepkamue W a30TCOAEpIKAIIHE

OpraHn4YCCKUC COCAUHCHUS. BBICOKOMOJIGKyJISIpHLIG COCOHMHCHUA

2.1

ChopmupoBaHHOCTE YMEHUH TPUBOAWTH TPUBHUATBHBIC HA3BAHUS
OTIENbHBIX OPraHMYECKHX BEIIECTB (3TUJIEH, NPONWIEH, AllETUJIEH,
STHJICHTJIMKONb, TIUIECpUH, (eHon, (opManbIerus, aueTaabIerH,
MYypaBbMHAs KHUCJIOTA, YKCyCHas KHCJIOTA, OJIEMHOBAas KHCIOTA,
CTeapuHOBasi KHCJIOTa, TJI0KO3a, (GPyKTO3a, Kpaxmai, LeJIis03a,

TJIALKH)

2.2

ChopMHUpOBaHHOCT YMEHHH XapaKTepH30BaTh COCTaB, CTPOCHHE,
¢u3nYeckne W XWMHUYECKHE CBOWCTBA THITMYHBIX TIPEICTaBUTENICH
pa3IUYHBIX KJIACCOB OPraHMYECKUX BEIIeCTB (METaH, JTaH, ITHJICH,
MpOMNWJIeH, aneTuieH, OyramueH-1,3, mertunOyragueHn-1,3, Oensodn,
METaHOJI, TAHOJ, ITUICHIJIMKOJb, TJIMIEPHH, (PEHO, aleTaabIeru,
MypaBbHHAsT M YKCYCHasl KHCIIOTBI, TJIFOKO3a, KpaxMal, LeJLUIHII03a,

AMHUHOYKCYCHaA KI/ICJ'IOTa)

2.3

ChopmupoBaHHOCTh YMEHHSI WILIIOCTPUPOBATh T€HETUYECKYIO CBS3b
MEXAY  TUINUYHBIMH  TPEACTABUTEISIMH  PA3JIMYHBIX  KIACCOB
OpPraHWYECKHUX BEILIECTB YPAaBHEHUSIMHU COOTBETCTBYIOIIMX XUMUYECKHUX

PeaKIHii ¢ UCIIOJIb30BaHUEM CTPYKTYPHBIX (GOpPMYII

2.4

CdhopMupoBaHHOCTD YMEHUS XapaKTepu30BaTh UCTOYHUKHU
YTJIEBOIOPOAHOTO ChIpbs (HE(PTh, NPUPOAHBIHA ra3, yrojib), CHOCOOBI UX

nepepadOoTKH U MPAKTUUECKOE IPUMEHEHHUE MPOIYKTOB NepepaboTKH

XUMUS U )KU3Hb. PacuéThl

3.1

CdopmupoBaHHOCTH YMEHUI BIAJETh CUCTEMON 3HAHUN 00 OCHOBHBIX

MCTOAAaX HAYUYHOTO IMO3HAHUWA, UCIIOJIBb3YCMbIX B XMMUH NIPU U3YYCHHUU




BEIIECTB M XUMUYECKHX SBJIEHUN (HAONIONCHWE, W3MEpPEHHUE,
IKCTICPUMEHT, MOJICIUPOBAHNE), HCII0JIb30BaTh CHUCTEMHEIE
XUMUYECKHE 3HAHWS JUIS TPUHATHS PEIICHMH B  KOHKPETHBIX

JKU3HCHHBIX CUTYyallUAX, CBA3aHHBIX C BECIICCTBAMUA U UX IIPUMCHCHUCM

3.2

ChopmupoBaHHOCT, yMEHMH COOJIOATh TMpaBUia TOJH30BAHUS
XUMHUYECKON TMOCyI0il U 1ab0paTOpHBIM OOOpPYJOBaHHEM, a TaKXkKe
npaBmiia oOpallleHus ¢ BEIIeCTBAMU B COOTBETCTBUH C MHCTPYKLHUSIMU

110 BBIIIOJIHCHHUIO J'Ia60paTOpHLIX XHUMHUYCCKUX OIIBITOB

3.3

ChopMUPOBAaHHOCTh YMEHHI ITAHUPOBATH U BBIMOIHATh XUMHYCCKHUIA
9KCTIEPUMEHT (TIpeBpaILCHHsI OPTaHMYECKUX BEIIECCTB ITPHU HAarpeBaHUH,
MOJTyYeHHE STHIICHA M U3y4YEeHHE ero CBOMCTB, KAYECTBEHHBIC PEAKIINU
OpraHn4YCCKUX BCHICCTB, HACHATypalus 0EeIKOB Ipu HarpcBaHHU,
IBCTHBIC PCAKIHUU 6eJIKOB) B COOTBCTCTBHMU C IIpaBHUJIaMHU TCXHHUKHU
0€30MaCHOCTH TpPH OOpaIleHUH C BELIECTBAMU U JIA0OPATOPHBIM
o0opyIoBaHUEM; IPE/ICTABIISTH pe3yJbTaThI XUMHUYECKOTO
JKcTiepuMeHTa B (OpME 3alUCH ypPaBHEHHH COOTBETCTBYOIIMX

peakiuii 1 GopMyIMPOBATH BEIBOABI HA OCHOBE ITHX PE3YJIHTATOB

3.4

CdopMUpOBaHHOCTH YMEHUH MPOBOIUTH BHIYUCICHUS IO XUMHYECKUM
ypaBHEHUsM (Macchl, 00BEMA, KOJIMUECTBA MCXOJAHOTO BEIIECTBA WIIN
MPOIYKTa PEAKITUH M0 U3BECTHBIM Macce, 00bEMY, KOJTUIECTBY OJTHOTO

M3 UCXOJHBIX BCIICCTB UJIN ITPOAYKTOB peaKHI/II/I)

3.5

CdopmupoBaHHOCTH yYMEHUHI KPUTHYECKU AHAJIN3UPOBATH
XMUMHYECKYI0 HH(OpMAIHMIO, IOJIy4aeMyl0 M3 pPa3HbIX HCTOYHHKOB

(cpenctBa maccoBoit undopmanuu, cetb IHTEpHET U Apyrue)

3.6

ChopmupoBaHHOCT, yMEHUW COOJIOAATh MpaBWJIa HKOJIOTHUECKU
1enecoo0pa3Horo MoBeAeHUss B OBITY U TPYIOBOM NEATEIbHOCTH B
LEISIX COXPAaHEHHUS CBOETO 3J0POBbS M OKPYKAIOIIEH MPUPOTHOM
Cpebl, OCO3HAaBAThb OMACHOCTb BO3JIEWCTBUSI HA JKUBBIE OpPraHU3MBI
ONpe/IeNEHHBIX OPraHUYECKUX BEUIECTB, MOHMMAsl CMBICT MOKa3aTess
[NAK (mpenenabHO AOMYCTUMOM  KOHLEHTpAlWu), TMOSCHATh Ha
mpuMepax crmocoObl YMEHBIICHUS W TPEAOTBPAIICHUS WX BPEIHOTO

BO3/ECHCTBUS HA OPraHU3M YEJIOBEKA

11 KJIACC

Kon
NpoBepPsIeMOro

IIpoBepsiembie npeAMeTHBIE Pe3yIbTATHI 0CBOEHHS OCHOBHOI
o0pa3oBaTe/IbHOIl MPOrpaMMbI CpeHero 001ero 00pa3oBaHus




pe3yJibTara

1

TeopeTquCKHe OCHOBbI XUMHHU

1.1

Brnagenne cucremMoll XMMHYECKMX 3HAHWH, KOTOpas BKIFOYAeT:
OCHOBOTOJIATAIOIE  TMOHATUS  (XMMHYECKHH  DJIEMEHT,  aToM,
SIICKTPOHHAs 000JI0YKa aToMa, S-, p-, d-3JIeKTPOHHbBIC OPOUTAIIH ATOMOB,
WOH, MOJICKYJa, BaJCHTHOCTb, OJJICKTPOOTPHULIATEIBHOCTh, CTCIICHb
OKHCJICHMA, XUMHYCCKasA CBA3b, MOJIb, MOJIApHAsA Macca, MOJ'I?IpHLIfI
00bEM, KpUCTAJUIMYECKass pemETKa, TUIbl XUMHUYECKUX peakuuil
(OKHCIIUTEIbHO-BOCCTAHOBUTENIBHBIC, 9K30- M JHIOTCPMHYECKHE,
peaku HOHHOTO OOMEHA), pacTBOp, 3JIEKTPOJUTHI, HEINEKTPOIUTHI,
ANIEKTPOJIUTAYECKAs]  TUCCOLMAIMS, OKUCIUTEIb, BOCCTAHOBUTEI,
CKOPOCTh XMMHUYECKOW PEaKIUH, XUMHUYECKOE PAaBHOBECHE); TCOPUH U
3aKOHBI (TCOpHs IIEKTPOIIMTHYECCKOM nuccormaiyy, [lepuomumueckuii
3akoH /.. MeHzeneeBa, 3aKOH COXpaHEHUSI MacChl), 3aKOHOMEPHOCTH,
CHMBOJIMYECKHH SI3BIK XUMHH, (JaKTOJIOTMYECKHE CBEACHHS O CBONCTBAX,
cocTaBe, TMOJMYYEHHHM U 0€30IacHOM WCIONBb30BAHUH Ba)KHEHIMX
HEOPraHWYECKHX BEIIECTB B OBITY W MNPAKTHYECKOU JEITEILHOCTH

YCJIOBCKA

1.2

ChopMupoBaHHOCTh yYMEHHUIl BBIABIATH XapakTepHble TNPU3HAKU U
B3aUMOCBS3b M3YYCHHBIX IIOHATHH, IPUMEHATH COOTBETCTBYIOIIME
IIOHATUS IIPU ONHCAHUM CTPOCHUS U CBOMCTB HEOPraHUYECKHUX
BEIIECTB M MX IIPEBPAICHUM; BBIABIATH B3aUMOCBI3b XUMHUYECKHUX
3HAHUI c MTOHATUSAMHU u IIPEACTABICHUAMU IPYruX

CCTCCTBCHHOHAYYHBIX IPCIMCTOB

1.3

Bnanenue OCHOBHBIMH METOJaMM HAy4YHOT'O IIO3HAHUSI BEILIECTB U
XUMHUYECKHX sBJICHUN (HAOJMIOJEHUE, H3MEpPEeHHe, SKCIEPUMEHT,

MOJICIMPOBAHNE)

1.4

ChopMHpPOBAaHHOCT, YMEHHH OINpENesaTh BaJ€HTHOCTh M CTEIEHBb
OKHCIICHUS XUMHUYECKUX DJJEMEHTOB B COCIMHEHUAX PA3IUYHOIO
cocTaBa, BHJ  XHMHUYECKOM  CBs3M  (KOBaJ€HTHas,  WOHHAafi,
MeTaJin4yeckasi, BOAOPOJHAs) B COCIMHEHUSIX, TUI KPUCTAITTHYECKOU
pEemETKH KOHKPETHOTO BEIeCTBa (aTOMHas, MOJEKYJspHasi, MOHHAs,

MeTaJ’IJ’II/I‘IeCKaﬂ)

1.5

C(bOpMPIpOBaHHOCTL YMCHHf/'I OIPCACIIAThL XapaKTCp CPCAbl B BOAHBIX

pacTBOpax HCOPraHNICCKUX COE€OUHEHMI

1.6

C(bOpMPIpOBaHHOCTL YMCHUA KJ'IaCCI/I(pI/ILII/IpOBaTL XUMHUYCCKHUC
pcakuuu 1o pa3jindHbIM IIPU3HAKaAM (‘{I/ICJ'Iy U COCTaBy pCarupyromux

BCIICCTB, TCIINIOBOMY 3(b(I)CKTy pcaknunuu, H3MCHCHUIO CTeIeHen




OKHUCJICHHS  DJIEMEHTOB,  OOpaTUMOCTHM  peakUuu,  y4acTHIO

KaTaiu3aTopa)

1.7

CdopMUpOBaHHOCTh YMEHUH  COCTAaBJIATH YpPaBHEHMSI  PEaKIUil
pa3INYHBIX THUIIOB, IIOJHBIE W COKpPAIEHHBIC YPAaBHEHUS pEaKUUl
HMOHHOTO OOMEHA, YUUTBIBAsl YCIIOBHSI, IPU KOTOPBIX 3TH PEAKLMU UIYT

IO KOHIIa

1.8

CdopmMupoBaHHOCTh YMEHUI MPOBOJUTH PEAKILUU, MOATBEPIKIAIONINE
KaueCTBEHHBIH COCTaB  pa3jMYHbIX HEOPraHMYECKHX  BEIIECTB,
pacrmo3HaBaTh OMNBITHBIM IYTEM HOHBI, MPUCYTCTBYIOIIWE B BOIHBIX

pacTBOpax HCOPraHNYICCKUX BCIICCTB

1.9

C(bOpMPIpOBaHHOCTL yMeHI/Iﬁ pacKpbiBaTh CYIMIHOCTb OKHUCIUTCIIBHO-
BOCCTAaHOBHUTCIIbHBIX pealcum?l mocpeacTBOM COCTaBJICHUA

AIIEKTPOHHOTO OallaHCa 3TUX peaKInui

1.10

CdopMupoBaHHOCTh yMEHUN OOBSCHATH 3aBUCUMOCTh CKOPOCTH

XUMHUYECKON peakluy OT Pa3IMYHbIX (PaKTOPOB

1.11

ChopMupoBaHHOCTH ~ YyMEHUH  OOBACHATH  XapakTep CMELICHMS
XUMHUYECKOTO PAaBHOBECHSI B 3aBUCHMMOCTH OT BHEIIHErO BO3/CHCTBHUS

(mpuniun Jle laTtense)

O6ma;1 M HCOPraHU4YCCKasd XUMHA

2.1

ChopMupoBaHHOCTH yMEHHUH packpbIBaTh cMbich [leproanyeckoro
3aKOHa .. Menpeneena u J€EMOHCTPUPOBATH ero

CUCTEMATU3UPYIOIIYI0, OOBACHUTEIbHYIO U  INPOTHOCTUYECKYIO

GyHKIIH

2.2

ChopMupoBaHHOCTh YMEHHIA XapaKTEPH30BaTh MIEKTPOHHOE CTPOCHHE
aTOMOB XUMHUYECKHX 3jemMeHToB 1-4 mnepuonoB Ilepuoanueckoi
cucteMbl xuMuueckux syemeHToB J[.MI. MeHneneeBa, uUCHONb3ys
HOHATHS «S-, P-, O-2JIEKTPOHHBIE OPOUTAIN», «IHEPrETUUCCKHE
YPOBHM»,  OOBSCHATH  3aKOHOMEPHOCTH  M3MEHEHHUS  CBOICTB
XMMHUYECKHX 3JIEMEHTOB U MX COECJUHEHHUH 0 MepHoAaM U Ipymmam

[leproauueckoii cuctembl xuMuueckux saeMenToB J[.M. Menaeneesa

2.3

ChopMHPOBAaHHOCT, YMEHHH XapaKTepHU30BaTh (OMUCHIBATH) OOITHE
XUMHYECKHE CBOWCTBA HEOPTAHUYECKUX BEIIECTB PA3IMYHBIX KJIACCOB,
HNOJTBEPXKIIaTh  CYNIECTBOBAHME  TI'C€HETHYECKOH  CBS3M  MEXIY
HEOPraHWMYECKHMMH  BEHIECTBAMH  C  TOMOUIbIO  ypaBHEHUM

COOTBCTCTBYHOIIUX XUMHUYCCKUX peaxunﬁ

24

C(bOpMPIpOBaHHOCTL YMCHI/Iﬁ YCTaHaBJIMBATb MPUHAJIC)KHOCTD

HCOPTaHNYCCKUX BCUICCTB IIO HUX COCTABY K OHpCI[CJ'IéHHOMy KJIaCCy




(rpymnmne) coeAMHEHUN (TMPOCThIE BELIECTBA — METAJIbl M HEMETAJIbL,

OKCH/Ibl, OCHOBaHMUsI, KUCJIOTHI, aM(QOTEPHbIE TUIPOKCUIBI, COITH)

2.5

ChopMUpPOBAaHHOCTh YMEHHI HCIOJIB30BATh XHMHUYECKYIO CHMBOJIUKY
JUISL  COCTaBJICHUs (OPMYJT BEIIECTB W YPaBHCHHH XHMHYCCKHX
peakuii, cuctematudeckyro HomeHkiarypy (IUPAC) u TpuBuanbHbIe
Ha3BaHUS OTJCIIbHBIX HEOPraHMYECKUX BeHIeCTB (yrapHblii ras,
YIJIGKUCIBIA Ta3, aMMHAaK, rami€Has W3BeCTh, HeETrall€éHas W3BECTh,

MMUTHEBas coaa, MUPUT U npyrne)

2.6

CdopmMupoBaHHOCTh yYMEHUN XapaKTepH30BaTh (OMHCHIBATH) 0OIIME
XUMHUYECKHE CBOMCTBA HEOPTAaHMUYECKUX BEIIECTB PA3UYHBIX KIACCOB,
MOATBEPXKIATh  CYIIECTBOBAHHUE  T'E€HETHYECKOW  CBSI3M  MEXKIY
HEOPraHWYECKUMMH  BEUIECTBAMH  C  TOMOIIbIO  ypaBHEHUM

COOTBETCTBYIOIIMX XUMUYECKUX PEAKLIUN

2.7

ChopMupoBaHHOCTh YMEHHUH MJIAHUPOBATH M BBIMOJHATH XUMHUUECKUH
AKCIEPUMEHT (pa3llo’KEHUE TEPOKCHAA BOAOPOJAa B IPUCYTCTBUU
KaTaJIn3aToOpa, ONPEIEICHUE CPeabl PaCTBOPOB BEIIECTB C ITOMOILBIO
YHHUBEPCAIFHOTO HHIMKATOPa, BIUSHHE pa3IHYHBIX (AaKTOPOB HA
CKOPOCTh XMMMYECKOM peaKIMM, peakUud HOHHOro OOMEeHa,
KayeCTBEHHbIE PEaKluu Ha CyibdaT-, KapOoOHAT- U XJIOPHI-aHHUOHBI, Ha
KAaTHOH aMMOHMS, PEIIEHHE SKCHEPUMEHTAIBHBIX 3a/ad I0 TeMaM
«Metamib» n «HemeTamib») B COOTBETCTBUU C MPAaBUIIAMU TEXHUKHU
0e30MacHOCTH NpU OOpALIEHUH C BEIIECTBAMM M JIAOOPaTOPHBIM
000pyI0BaHUEM; IIPEICTaBIISATH pe3yabTaThl XUMHYECKOTO
JKCIepUMEeHTa B (OpMe 3amUCH YpPaBHEHUIl COOTBETCTBYIOLIMX

peaKI_[I/Iﬁ n (I)OpMy.]'II/IpOBaTB BBIBOJbI Ha OCHOBC 3TUX PC3YJIbTATOB

2.8

C(pOpMPIpOBaHHOCTL YMeHI/Iﬁ CO6J'IIO,Z[aTI:> paBujia IOJb30BAHUA
XUMHYECKOM HOCYI[Oﬁ n Ha60paT0pHBIM O60py):[OBaHI/IeM, a TaKXe
ImpaBujia 06pa1ueHI/151 C BCUICCTBAMH B COOTBCTCTBUU C MHCTPYKIUAMU

11O BBIITOJIHCHUIO J'Ia60paTOpHBIX XUMHNYCCKUX OIIBITOB

2.9

ChopMupoBaHHOCT ~ YMEHHMHA  XapaKT€pU30BaTh  XHUMHUYECKUE
IIPOLECCHI, JIEKAIUE B OCHOBE NPOMBIIUICHHOIO IIOJY4YEHHs CEPHOHU
KHCJIOTHI, aMMHaKa, a Takke CPOPMHUPOBAHHOCThH TPEACTABICHUN 00
O0MMX HAy4yHBIX MPUHIUINAX H  OKOJOTHYECKHX  IMpodieMax

XUMHYCCKOIr'0o IIpOMU3BOJACTBA

3.1

XUMHUS U )KU3HBL. PacuéTel

CdopMUpOBaHHOCTH TPEJCTABICHUNA O XUMHUYECKOW COCTaBISIOMICH

eCTGCTBeHHOHaquOfI KapTUHbl MHpa, PO XUMHU B TIO3HAHUH




ABIIGHUH TPUPOJbI, B (QOPMUPOBAHUU MBIIUIEHUS U KYJIbTYpPbI
JUYHOCTH, €€ (PYHKIHMOHAJIBHON TI'pPaMOTHOCTH, HEOOXOAUMOW Jyid
pelIeHusT MNPAaKTUYECKUX 3aJad M JKOJOTHYECKH OOOCHOBAHHOTO

OTHOIIEHHUS K CBOEMY 3/I0POBBIO U MIPUPOIHOM Cpejie

3.2

ChopmMupoBaHHOCTB yMEHUHI KPUTHYECKHU aHaJIU3UpPOBATh
XUMHUYECKYI0 HH(OpMaIUio, MOJy4aeMyl0 U3 Pa3HbIX HMCTOYHHKOB

(cpencTBa MaccoBOW KOMMYHHKAIUH, CeTh IHTEpHET 1 Apyrue)

3.3

CdopMupoBaHHOCTh YMEHMI COONIIOIaTh TPaBHIA HKOJIOTHMYECKU
1e1eco00pa3Horo MOBENEHUs B OBITY M TPYAOBOH AESATENLHOCTH B
LENIAX COXPaHEHUsS CBOEro 3J0pPOBbS M OKPYXKAIOWIEH NPUPOTHON

cpebl

3.4

Oco3HaBaTh OMACHOCTh BO3JICUCTBHS HA JKUBBIE OPraHU3MBI
ONpeAeiEHHbIX BEIIECTB, MOHMMAas cMbIci nokazarens [1/IK, moscHaTh
Ha MpuMepax crnocoObl YMEHbIIEHUS U NMPEAOTBPAILEHUS UX BPEIHOTO

BO3JICUCTBHUS Ha OpraHu3M 4YC€JIOBCKaA

3.5

CdopmupoBaHHOCTH YMEHUU MIPOBOJUTD BBIUHCIICHUS c
UCIIOJIb30BAaHUEM TIOHATHUS «MAaccoBasi JIOJi BEIIECTBA B PAacTBOPEY,
OOBEMHBIX OTHOLICHHHM Ta30B MPH XUMHYECKHUX PEaKIUAX, Macchl
BellecTBa WM 00bEMA Ta30B MO M3BECTHOMY KOJMYECTBY BEIECTBA,
Macce WM 00BEMY OFHOTO M3 YYAaCTBYIOIIUMX B PEAKIMU BEUIECTB,
TEII0BOTO 3(deKTa peakiuu Ha OCHOBE 3aKOHOB COXPAaHEHUS MAaCCHI

BCIICCTB, MMPCBPAILLICHUA U COXPAaHCHUA SHCPIrun




HNPOBEPAEMBIE 3JIEMEHTbBI COAEP KAHUSA

10 KVIACC

Kon

IIpoBepsieMblii 3JIEMEHT COACPKAHMS

1

TeopeTnueckue OCHOBBI OPraHU4ECKON XUMUH

11

[Ipenmer opranuyeckoil XWMHHU: €€ BO3HUKHOBEHHE, pa3BUTHE W 3HAYCHHUE B
MOJIyYEHUU HOBBIX BEIIECTB W MaTepuanoB. Teopus CTPOCHHUS OPraHHMUYECKHX

coenuHenuit A.M. bytiepoBa, €€ 0CHOBHBIE MTOJ0KEHUS

1.2

CrtpykrypHble (OpMYyNBl OpPraHMYECKHX BEHIECTB. [ OMoIorus, u30MepHs.
XuMHUecKasi CBsA3b B OPraHMYECKUX COEJUHEHUSX — OJMHAPHBIE U KpaTHbIC

CBA3H. Hpe,[[CTaBJIeHI/Ie 0 KJ'IaCCI/I(I)I/IKaLII/II/I OpraHN4Y€CKUX BCIICCTB

1.3

HOMGHKJIaTypa OpraHU4YCCKUX CO€IUHEHUI (CI/ICTeMaTI/I‘-IeCKaSI) U TpHUBUAJIBHBIC

Ha3BaHUS Ba)KHEUIIINX Hpe,[[CTaBI/ITeHeﬁ KJIaCCOB OPraHUYCCKUX BCUICCTB

VYri1eBo10poabt

2.1

AJKaHBI: COCTaB U CTPOCHUC, TOMOJIOTHUECKUI pAAa. MerTaH u 3TaH — HpOCTGﬁH.IHC
MNpEACTAaBUTCIIN AJIKAHOB: (I)I/I?»I/IIIGCKI/IC U XUMHUYECKHE CBOMCTBA (peaKI_II/II/I

3aMCIICHUSA U I‘OpCHI/ISI), HaxXOKACHUC B IPUPOJAC, IMOJTYUCHUC U IPUMCHCHUC

2.2

AIIKeHBI: COCTaB H CTPOCHUC, TOMOJIOTHYECKHI pAA. OTUIIeH U NOPONUJICH —
HpOCTCfIIJ.IPIC NpCACTABUTCIIM AJIKCHOB!: (I)I/IBI/I‘-ICCKI/IG U XHMHYECKHE CBOMCTBa
(peaKLu/m rUApHUpOBaHUs, TAJIOTCHUPOBAHUA, TUApPATAllMHA, OKUCICHUA U

HOJII/IMepI/ISaI_II/II/I), MOJIYYCHHUC U ITPUMCHCHUC

2.3

Ankanuensl: Oyraguen-1,3 u MetunOyranuen-1,3: crpoeHue, BaKHEHIIHE
XUMHUYECKHE CBOMCTBA (peakuusi noaumepusanuu). [lomyuenue cuHTETHYECKOTO

KaydyKa U pe3UHbI

2.4

AJKHMHBI: COCTaB U OCOOCHHOCTH CTPOEHHS, TOMOJIOTUYECKHNA psi. AUETHIICH —
MNPOCTEHIINKA TPEICTaBUTENIb AJKHMHOB: COCTaB, CTpoeHHe, (u3nueckKkue u
XUMHUYECKHE CBOWMCTBA (peaklny T'UAPUPOBAHUS, FaJOTEHUPOBAHUS, THIpaTalluH,

rOpeHUsl ), MOJy4YeHHE U IPUMEHEHHE

2.5

Apenbl. beH3on: cocraB, cTpoeHue, (U3MUECKHME M XMMHUYECKHE CBOMCTBA
(peakuuy rajJoreHUpOBaHUs U HUTPOBAHUS ), OJIydeHHE U puMeHeHue. Tomayour:
COCTaB, CTpoeHHE, (u3Myeckne W XUMHUYECKHE CBOWCTBA  (peakiuu
TaJIOTEHUPOBAHUA M HUTPOBAHHUA), MOJMy4YeHHE M TNpuUMeHeHHe. TOKCHYHOCTh
apeHoB. ['eHeTmdeckas CBSI3b MEXAY YIJIEBOJOPOJAMH, MPUHAUICKAINIMMH K

Pa3JIMYHBIM KilIaCCaM

2.6

[Tpupoanble HCTOYHHUKH YTIeBOAOPOAOB. [IpupoaHblii ra3 u monyTHeie HE(TIHBIC




ra3el. Hedtp m €€ mpoucxoxnenne. CriocoOsl mepepaboTKu HePTH: TIEPETOHKa,
KPEKHUHT (TepMHUYECKHM, KaTaJuTHuecKuii), nmuponus. [IpoaykTel nepepaboTKu
He(TH, MX NPUMEHEHUE B IMPOMBIIUICHHOCTH M B ObITYy. KameHHBIH yroiab u

MPOIYKTHI €T0 MepepadoTKu

KHCHoponconepmaume OpTaHUYCCKUC COCANHCHUA

3.1

[IpenenpHble OJHOATOMHBIE CIIUPTHL. METaHON U ATAHOJ: CTPOCHUE, PUINYECKUE
U XUMHYECKHe  cBoWcTBa  (peakMM C  aKTUBHBIMH  METaJUIaMH,
raJIoreHOBOJIOPOIAMH, TOpPEHHUE), MpUMEHEeHHe. BoJopoaHbIe CBSI3M MeEXIy
MOJIEKYJIaMH CIUPTOB. [[efiCTBHME MeTaHOJIa U 9TAaHOJIa HA OPraHU3M 4YeJIOBEKa.
MHoroaromMHbie CUPTHL. DTUICHIJIMKOIb U TIUIEPUH: CTpOeHue, (pusndeckue u
XUMHUYECKHE CBOICTBa  (B3aMMOJCIHCTBHE CO  IIEJIOYHBIMH  METaJUIaMU,
KauecTBEHHAsl peakilMs Ha MHOroaToOMHble crnupThl). [leiicTBHe Ha oOpraHu3M

YCJI0BCKa. HpI/IMeHeHI/Ie NIMIOCprHA U STUJICHIJIMKOJIA

3.2

@deHon: CTpOCHHE MOJICKYNbl, (U3NYECKHEe W XHUMHYECKHE CBOMCTBA.

TokcuunocTs enona. [Ipumenenue penomna

3.3

3.4

A.HB,Z[GFI/I,Z[BI U KCTOHBI. q)OpMaJIB,Z[CFI/I,Z[, alcTaJIbACTHU/: CTPOCHHUC, (I)I/ISI/I‘-IGCKI/IC n
XUMHUYECKHUE CBOMCTBA (peaKI_[I/II/I OKHCJICHHSA M BOCCTAaHOBJICHHA, Ka4CCTBCHHBIC

peakuun), MoJIyueHUue U IPUMEHEHHUE

OnHOOCHOBHBIE TpeZeNbHbIE KapOOHOBBIE KHCIOTHL. MypaBbHHAs U YKCyCHas
KHCJIOTBI: CTPOEHUE, (pU3HUECKue U XUMUIECKHE CBOICTBA (CBOMCTBA, O0IIHe /IS
Kjlacca KHUCJOT, peakuuss JTepu(uKaluuu), TMOIyYeHHE U MPUMEHEHHUE.
CreapuHoOBasi U OJICMHOBAsl KUCIIOTHI KaK MPEJCTaBUTENN BBICHIMX KapOOHOBBIX

KHUCIOT. MbliTa KaK COJIM BBICIINX Kap6OHOBI>IX KHCJIOT, UX MOIOHICC I[GIZCTBHG

3.5

Crnoxxnble 3GUpBl KaK MPOU3BOAHBIC KapOOHOBBIX KHUCIOT. ['MAPOIN3 CIOKHBIX
a¢upoB. Kupsl. I'maponus xupos. Ilpumenenue xupoB. buonoruyeckas poib

KHUPOB

3.6

VYrieBonpl: cocTaB, KiacCHU(pUKAIKS YIIIEBOIOB (MOHO-, M- U TOJHCAXaAPHUIBI).
['moko3a — MpOCTEHINMI MOHOCAXapHua: OCOOCHHOCTH CTPOCHHS MOJICKYIIHI,
bu3nUecKre 1 XUMHUYCCKUE CBOMCTBA (B3aumozeiicTeue ¢ ruapokcuaom meau(ll),
OKHCIIGHHE aMMHa4yHbIM pacTBOpoM okcuaa cepebpa(l), BoccraHoBIEeHHE,
Opo’keHHE TIIOKO3bl), HAXOXXJEHUE B MPUPOJAE, NMPUMEHEHHEe, OMOoJIorhYecKas
ponb. @orocunTe3. PpyKTO3a Kak U30MeEp TIMOK03bl. Kpaxmai u nesono3a Kak
npupojHbie moiauMmepbl. CTpoeHHe Kpaxmana M LeuTono3bl. Dusznyeckue u

XUMHUYECKHE CBOMCTBA KpaxMasia (TMIpoJIn3, KaUeCTBEHHAsl peaklus ¢ HOAO0M)

A3oTcoaeprKalie opraHu4eckKie CoeTMHEHUS

4.1

AMMHOKHCIOTBI KakK aM(l)OTepHBIC OpraHu4YCCKUC COCAMHCHUA. duznyeckue u

XUMHUYECKHE CBOMCTBA aMHHOKHCIIOT (Ha npumMepe I‘.TII/II_[I/IHa). buonorudeckoe




3HAYCHNUEC aMHHOKHMCIIOT. Herm/mm

4.2

benku kak TpUpOIHBIE BBICOKOMOJEKYJSpHbIE coenuHeHus. llepBuunas,
BTOpUYHAsE U TpPETHUYHAs CTPYKTypa OeikoB. XHUMUYECKHUE CBONCTBA OEJIKOB:

THAPOJIN3, A€HATypalua, KAUCCTBCHHBIC pCAKIIUHU Ha Oenku

BBICOKOMOJ'ICKy.HHpHBIC COCANHCHUA

5.1

OCHOBHBIC TIOHATHUS XWMHUU BBICOKOMOJICKYJISIPHBIX COCIMHEHHI: MOHOMED,
MOJIUMEDP, CTPYKTYPHOE 3BE€HO, CTENICHB MOJIMMEPU3AIIIHN, CPSIHSIS MOJICKYIIpHas
Macca. OCHOBHBIE METOJIbI CHHTE€3a BBICOKOMOJIEKYNISPHBIX COCIUHEHHH —

MMoJIMMEpHU3alvA 1 MOJUKOHACHCALIA

5.2

DKClepUMEHTAIbHbIE METOJbl M3y4eHHUS BELIECTB W HX [peBpalleHUil:
O3HaKOMJIEHHE ¢ 00pa3liaMu MPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC,

Kay4yKOB. HOJ’Iy‘ieHI/IC CUHTCTUYCCKOT'O KaydyKa U PC3NHbI

11 KJIACC

Kon

HpOBepﬂeMblﬁ JIEMEHT COACPKAHUSN

TeopeTnyeckue OCHOBbI XUMUU

11

XUMHYECKUH 37eMeHT. AToM. SIapo aToma, M30TOMBL. DJIEKTPOHHAS 00O0JIOYKA.
DHepreTHYecKre YpPOBHHU, MOTYPOBHH. ATOMHbIE OpOUTANH, S-, P-, O-3JIEMEHTHI.
OcoOeHHOCTH pacHpeieieHHus 3JEKTPOHOB MO0 OpOUTANSIM B aTOMax 3JIEMEHTOB

NEPBbIX YETHIPEX MEPUOIO0B. DIEKTPOHHAs! KOH(PUTYpaIHsi aTOMOB

1.2

[Tepronnueckuii 3akoH u [lepuoanyeckas cucreMa XuMHIECKUX daeMeHToB 1. 1.
MenpeneeBa. CBs3b NEPUOAUMYECKOTO 3akoHa H Ilepuonuueckoid CUCTEMBI
xumudeckux aemeHTtoB .M. MenneneeBa ¢ COBpEMEHHOU TEOPHUEU CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH M3MEHEHUSI CBOWCTB XHWMHUUYECKUX 3JIEMEHTOB U
o0pa3yeMbIX MMM TPOCTBIX M CJIOXHBIX BEIIECTB IO TpyNIaM U MEpHOIaM.

3HaucHUE NepUOoANYCCKOr0 3aKOHA B paA3BUTHUHU HAYKHU

1.3

Crpoenue BemiecTBa. XHUMHUYECKass CBsA3b. BHIBI XUMHUYECKOH  CBSI3U
(KoBaJieHTHAs HEMOJISIpHAs M TOJspHas, HWOHHAs, MeTauinuyeckas). HoHbI:
KaTHOHBI U aHMOHBI. MeXaHu3Mbl 00pa30BaHuUsI KOBAJICHTHOW XUMHUUYECKOU CBSI3U

(0OMeHHBIN U TOHOPHO-aKLENTOPHBIN). BonopoaHast cBs3b

14

BanenTHOCTSD. BHGKTPOOTPI/IHH.TGJ'ILHOCTL. CreneHb OKHUCIICHUSA

1.5

BemecTtBa MOJIEKYJIIPHOTO U HEMOJIEKYJISPHOTO CTPOECHHUS. 3aKOH IOCTOSTHCTBA
COCTaBa BEIECTBA. THUIBI KPUCTAIMYECKUX PEIIETOK. 3aBUCUMOCTh CBOMICTBa
BELIECTB OT THUMNA KpUCTalIMueckod pemérku. IloHsatne o paucnepcHbIX

cucremMax. McTtuHHBIC U KOJUIOUAHBIC paCTBOPLI. MaccoBas J0JI1 BCUICCTBA B




pactBope

1.6

Knaccudukanus Heopranmueckux coequHeHnii. HomeHkiiatypa HeopraHmueckux

BEILIECTB

1.7

Xumuueckass — peakmus.  Kmaccudukammss ~— XMMHYECKMX — peakIuii B
HEOPraHUYECKON M OPraHMYECKON XMMHH. 3aKOH COXPaHEHHsI MacChl BEILIECTB,

3daKOH COXpPaHCHUSA U IIPCBPALICHUA SDOHEPTIHUH IIPU XUMHUUYCCKUX PCAKIUAX

1.8

CKOpOCTb peakiuu, €€ 3aBUCUMOCTh OT Pa3IMYHbIX (PaKTOPOB

1.9

OOpatumble peakuuu. XUMHUEcKoe paBHOBecue. DakTOphl, BIMSIOUIME HA

cocTosiHie Xxumudeckoro pasHoBecus. [Ipunnun Jle [llarense

1.10

OnexTponuTryeckas aucconuanus. CuibHble W cinabble 3nekTpoiuThl. Cpema
BOJIHBIX PACTBOPOB BEILECTB: KUCJIAsA, HEHUTpalibHasl, IeIOUHas. Peakiuy HOHHOTO

oOMeHa

1.11

OKHCIINTEIBHO-BOCCTAHOBUTEILHBIE pcakuuu

Heopr AHUYCCKasd XUMUA

2.1

Hewmerannsbl. Ilonoxenne HemeramuioB B Ilepuoanueckoi cucteMe XUMUYECKUX
anementoB JI.MI. MenzeneeBa U 0COOEHHOCTH CTpOeHUs aTOMOB. Pusnyeckue

CBOWCTBA HEMETAJIJIOB. AJUIOTPOINHUS HEMETAJUIOB (Ha IIpUMEpPE KUCIOPOAa, CEPHI,

dbocdopa u yriepona)

2.2

XYWMHUYECKHE CBOMCTBA BAXKHEHIIMX HEMETALIOB (TAJOT€HOB, CEphbl, a30Ta,
docthopa, yriepoma W KPEMHHA) W HUX  COCAMHEHUH  (OKCHJIOB,
KHUCJIOPOACOACPKAIIMX ~ KHUCJIOT, BOJOPOIHBIX coeauHeHui). [IpumeHeHue

Ba)KHEHIIINX HEMETAJJIOB U MX COGI[I/IHCHI/Iﬁ

2.3

Mertamnsl. Tlonoxxenue wmeramioB B Ilepuoaunueckoi cucreMe XHUMHUYECKUX
anementoB /.M. MenneneeBa. OcOOEHHOCTH CTPOEHUS IJIEKTPOHHBIX 000JI0YEK
aToMoB MeTauioB. OOme dusnueckne cBoiicTBa MeTaioB. CIjIaBbl METAIIIOB.

3HeKTp0XI/IMI/I‘-IeCKI/II\/'I paa HaHpH)KCHI/Iﬁ MCTAJlJIOB

2.4

XUMHUYECKHUE CBOMCTBA BaXXKHEUIMX METAUIOB (HATPUM, Kaluid, KalbIIHid,
MarHuii, aJqlOMUHHHA, IIUHK, XpOM, >KelIe30, MeAb) U UX coequHeHwid. Oomue

CIIOCOOBI MoJIydCHHA MCTAJIJIOB. HpI/IMeHeHI/Ie MCTAJ1JIOB B GLITy U TCXHHUKE

2.5

I'enetnueckas CBS3b HCOPTraHUYCCKUX BCIICCTB, NPHUHAIJICKANUX K PA3TITUIHBIM

Ki1accaM

XUMUS U )KU3HD

3.1

Ponp xmmum B oOecrieueHHH 3KOJ'I01"I/ILICCKOI71, BHepFCTHqCCKOﬁ n HI/IIJ_ICBOI\/'I
6630HaCHOCTI/I, pPa3sBUTHU MCOULUHBL. Ilonsarue o HAayYYHbIX MCTOJAAaX IO3HAHUA

BCIICCTB 1 XUMHUYCCKUX peaKHI/Iﬁ

3.2

[IpencraBienust 00 OOMMX HAYYHBIX MPUHLMIIAX MPOMBIIUIEHHOTO MOTYYEHHS




BOXHEHIINMX BemEecTB. YeaoBEK B MHUpE BEHIECTB M MATEPHUAJIOB: Ba)KHEUIIINE
CTPOMUTENBHBIE MaTepHUalbl, KOHCTPYKIHMOHHBIE MaTE€pHUaIbl, KPACKH, CTEKJIO,
KepaMHKa, MaTepuasibl sl JIEKTPOHUKH, HAHOMATEpUAJIbl, OPraHUYECKHE U

MUHEpaJbHbIE yI0OpeHus

3.3

Xumusg u 30J0pPOBBEE 4YCJIOBCKA: IIpaBWJiIa HCIIOJIB30BAHHA JICKAPCTBCHHBIX
npcriapaToB, IIpaBujia 0€e30I1aCHOI0 MCIIOJIL30BaHUs nperapaTtoB OBITOBOM XMMHH

B HOBC@HHeBHOﬁ KH3HU




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

OBA3ATEJIBHBIE YUEBHBIE MATEPUAJIbI JIJIA YYHEHUKA

Xumus. 10 kmacc: yaeOHHK 171 00111e00pa30BaTeIbHBIX OpTaHu3aIuii: 0a30BbIi
ypoBeHb. [ .E. Pynsutuc, ®@.I'. ®enpaman, M. IIpocsemienue,

Xumus, 11 knace/ Pymsuruc I'.E., ®enpaman @.I°., AkiimonepHoe 0011eCcTBO

«HSI[&TGJIBCTBO «HpOCBGHIGHI/IG»

METOANYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

Xumus. 10 kmacc: yaeOHUK 11 00111€00pa30BaTeIbHBIX OPTaHU3aIuid: 0a30BbIT
ypoBeHb. ['.E. Pymsutuc, @.I'. ®enbaman, M., IIpocsemenue, 2019
O.C.I'a6puensn, I'.I'.JIpicoBa, A.I".Brenenckas «Xumus 11 kinacc: HacronbHas
KHHTa 7151 yautensi». Yacts 1 — M.: [lpoda, 2019 rog.

O.C.I'abpuensn, I'.I'.JIpicoBa, A.I".Brenenckas «Xumus 11 kimacc: HacronpHas
KHHTA 1 yautens». Yacts 2 — M.: Jpoda, 2022 rog.

O.C.I'abpuensH, [1.B.Pemeros, U.I'.OcTtpoymoBa «3agauu Mo XUMHUHU U CIIOCOOBI
ux pemenus» - M.: «Jlpoday, 2021rog.

B.I'. lenucoBa «Xumus 11 kinacc moypodHbl€ IJIaHBI TT0 YU€OHUKY
O.C.I'abpuensna, I'.I".JIsicoBoit» - Bonrorpan» Yuurens 2018ro.

Xumus. 3agaunuk o xumuu 10 knace, H.E. Ky3nenosa, A.H. JIéBkun



HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCbI CETHU
MHTEPHET

http://www.chemnet.ru I'azera «Xumus» u cailt nis yuurtens «5 uay Ha ypok
XUMHH

http://him.1september.ru Enqunas komnekius [LIOP: IIpenmernas komiekius
«XuMus»

http://school-collection.edu.ru/collection/chemistry EcTecTBeHHO-Hay4YHBIE
skcniepuMenThl: xumusi. Komnekuust Poccuiickoro o0uieo0pa3zoBaTeiabHOro
nopTana

http://experiment.edu.ru AJIXUMUK: caiit JI.FO. AnukbGepoBoii

http://www alhimik.ru Bcepoccuiickas onuMmnmasia nmKkoJIbHIKOB 10 XUMUAN
http://chem.rusolymp.ru Opranndeckast XUMHs: SJISKTPOHHBIA YICOHUK TSI
CpPEHEN LIKOJIbI

http://www.chemistry.ssu.samara.ru OCHOBbI XUMHU: DIIEKTPOHHBIN yUEOHHUK
http://www hemi.nsu.ru OTKpBITBII KOJIEIK: X UMHUS
http://www.chemistry.ru JI[ucTaniimonHas oJJuMITHAIa IO XUMHH:

TEIEeKOMMYHUKALMOHHBIN 00pa30oBaTENbHbIA MPOEKT






