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MNOACHUTEJIBHASA 3AIINCKA

[TporpamMma 1o XuMuu Ha ypOBHE CpeIHEro 00111ero 0opazoBanus pazpaboTana
Ha ocHOBe DenepanbHOro 3akoHa oT 29.12.2012 Ne 273-d3 «O06 obGpazoBaHuu B
Poccuiickoit ®@enepaun», TpeOOBaHUN K pe3yibTaTaM OCBOEHHUs (eaeparbHOI
oOpasoBarensHON mporpaMMbl cpeaHero obmiero obpazoanus (DOII COO),
npenacrabiieHHbIX B DenepanbHOM rocyapcTBEHHOM 00pa30BaTeIbHOM CTaHIapTe
COO, c¢ yuérom KoHuenmuu mnpenogaBaHus Y4eOHOTO TpeaMmera «XUMHsS» B
oOpa3oBaTenpHBIX Opranm3zanusx Poccuiickoit ®enepaunu, peanu3yroomux
OCHOBHBIE 00pa3oBaTeNIbHBIE MPOTPAMMBbI, U OCHOBHBIX MOJIOKeHUN «CTpareruu
pa3BuUTHs BocniuTaHus B Poccuiickon
Odenepanuu Ha nepuon a0 2025 ropa» (Pacmopsokenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOAOB K pa3pabOTKe MpOrpaMMbl MO XUMHUHU, K OINPEIACICHHUIO
oO1el cTpareruu oOydeHusl, BOCIUTAHUS U PA3BUTUSI 00YUAIOLIUXCSl CPEJICTBAMU
yuebHoro mpeamMera «Xumusi» aisa 10-11 knaccoB Ha 6a30BOM ypOBHE COCTAaBHIIU
koHuentyaitbHble nonoxkenus OI'OC COO o B3auMooOyCIOBICHHOCTH IIEJIEH,
collepKaHMsl, Pe3yJbTaTOB OO0y4YeHUs M TpPeOOBAaHUM K YPOBHIO IOJTOTOBKH
BBIITYCKHUKOB.

XHUMUYECKOE oOpa3oBaHue, MOJIy4aeMoe BBIITYCKHUKAMH
0011e00pa3oBaTeNbHON  OpraHu3alii, SBISAETCS HEOThEMJIEMOM YacThl0 UX
oOpazoBaHHOCTH. OHO CIY)XUT 3aBEpIIAIONIMM 3TalloOM pealu3aluyd Ha
COOTBETCTBYIOIIEM €My 0a30BOM YypOBHE KIIIOUEBBIX IIEHHOCTEH, NPUCYIIUX
LEJIOCTHOW CHCTeME XHMHUYECKOr0 00pa3oBaHus. OTH IEHHOCTH KacaroTCs
MO3HAHUS 3aKOHOB MPUPOIbI, GOPMHUPOBAHUS MUPOBO33PEHUSI U OOIIECH KYJIbTYpHI
YeJIOBEKa, a TAKXKE IKOJIOTMUYECKH 0OOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3/I0POBbIO
U npupoaHo cpene. Peammsyercs xumuueckoe oOpa3zoBaHHEe OOydarolUXCs Ha
YpOBHE CpeHET0 00I11IeT0 00pa30BaHus CPEICTBAMHU YUeOHOTO peaMeTa « XUMUS,
COJIEP)KAHUE U IOCTPOEHUE KOTOPOTO OMPENEIEHBl B IMPOTpPaMME IO XUMHH C
y4éToM crneuu@uKkd HaykKd XUMHH, €€ 3HAYeHUsT B MO3HAHUU MPHUPOALI U B
MaTepUaIbHOM KHU3HU OOIIECTBA, a TAKKE ¢ YUYETOM OOIIUX LeJe U MPUHIIUIIOB,
XapaKTepU3yIOIIUX COBPEMEHHOE COCTOSIHHE€ CHCTEMBI CpPEIHEro oOIIero
obpazoBanus B Poccutickoit deneparuu.

XHUMHS KaK 3JIEMEHT CUCTEMBbI €CTECTBEHHBIX HAyK UIpaeT ocoOyro pojib B
COBPEMEHHOW LMBUJIM3ALMU, B CO3JaHUH HOBOW 0a3bl MaTe€pUalbHOW KYJIbTYpBHI.
OnHa BHOCHUT CBOM BKJIaJ B (pOpMUPOBaHUE pALlMOHATBHOTO HAYYHOTO MBILIUICHMS], B
CO37laHUE IIEJIOCTHOTO MPEJCTABICHUS 00 OKPYXAIoIEM MHUpE KaK O €IUHCTBE
NPUPOJBI U YeJIOBEKa, KOTOpoe (OpMHUpPYETCs B XMMHM Ha OCHOBE MOHUMAHUS



BEIIECTBEHHOI'O COCTaBa OKPY)KAIOIIETO0 MHpPA, OCO3HAHUsS B3aWMOCBS3U MEXKIY
CTPOCHHUEM BEIECTB, UX CBOMCTBAMU M BO3ZMOKHBIMU O0JIACTSIMH ITPUMEHEHHUSI.

TecHo B3aMMOJIEHCTBYS C IPYTMMHU €CTECTBEHHBIMH HAayKaMH, XHMMHUsS CTaja
HEOTHEMJIEMOH YaCThI0 MUPOBOW KYJIBTYPbI, HEOOXOIUMBIM YCIOBHEM YCIIEIIHOTO
TPyAa W JKU3HU Kaxnoro wieHa oOmectBa. CoBpeMeHHas XHMHUs Kak Hayka
co3ujaTeNbHas, KaK HayKa BBICOKMX TEXHOJOTHI HaIpaBlicHA Ha pEIICHUE
rIo0aNbHBIX TMPOOJIEM YCTOWYMBOTO PAa3BHTHSI UEIIOBEYECTBA — CHIPHEBOM,
IHEPreTHYECKOM, MUIIEBOM, SKOJIOTHYECKON 0€30MaCHOCTH M OXPaHBI 370POBBSI.

B cootBercTBMHM € OOMIMMHU TENSIMH W TPHUHIUIAMHA CPEIHETO OOMIEeTo
oOpazoBaHus conepxanue npeamera «Xumus» (10—11 xmaccel, 6a30BbIl YPOBEHb
M3Y4YCHUS) OPUEHTUPOBAHO MPEHMYIECTBEHHO Ha OOLICKYJIBTYPHYIO TOATOTOBKY
oOydaromuxcsi, HEOOXOIMMYI0 UM JUId BBIPAa0OTKM  MHPOBO33PEHUYECKUX
OPHECHTUPOB, VYCICNIHOTO BKJIIOYEHUS B JKU3Hb COLUYyMa, MPOJOIDKCHUS
00pa3oBaHus B PA3IMYHBIX 00JIACTAX, HE CBSI3aHHBIX HEMIOCPEICTBEHHO C XMMUEH.

CocrapngomiuMu  npeaMera  «XHUMHUS»  SBISIOTCS  0a30Bble  KypChbl —
«Oprannueckas xumus» U «OOmass W HEOpraHWyeckas XHUMHs», OCHOBHBIM
KOMIIOHEHTOM COZEpkKaHUsI KOTOPBIX SIBISIOTCSI OCHOBBI 0a30BOM HayKu: cUCTEMa
3HAHUU 10 HEOPTaHWYECKOW XMMHUU (C BKIIOUCHHEM 3HAHUU U3 OOIIeH XUMUHU) U
opraHndeckon xumuu. GOpMUPOBAHHUE NAHHOW CUCTEMBI 3HAHWUU IIPU U3YYECHUH
npenMera 00ecreyrBaeT BO3MOXKHOCTh PACCMOTPEHHUST BCEr0 MHOT000pas3us
BEIIECTB HA OCHOBE OOIIUX MOHSITHIA, 3aKOHOB U TEOPHIM XUMHH.

CrtpykTypa coaepxkanus KypcoB — «Opranmueckass xumus» u «OOmas u
HEOpraHu4yeckas XUMHs» CHOPMHUPOBaHA B IMpOTrpaMMe IO XUMHUH Ha OCHOBE
CUCTEMHOTO TOAXO0/JAa K HW3Y4YEHUI0O Y4YeOHOro wmarepuasa U 00yCIOBJIEHA
UCTOPUYECKH OOOCHOBAHHBIM Pa3BUTHUEM 3HAHUH HA OMPEACTIEHHBIX TEOPETUUECKUX
ypoBHsX. Tak, B Kypce OpraHMYE€CKOM XHMHH BEIIECTBA pAacCMaTpHUBAIOTCA Ha
YPOBHE KJIACCUYECKON TEOPUU CTPOECHUSI OPraHUYECKUX COECIMHEHHM, a TaKXKe Ha
YPOBHE CTEPEOXUMHUUYECKUX U DJIEKTPOHHBIX NPEACTABIECHUNA O CTPOCHUU BEIIECTB.
CBenenust 00 wH3ydyaeMblX B Kypce BELIECTBAaX JalOTCS B Pa3BUTUU — OT
YIIEBOJOPOAOB /0 CJIOXKHBIX OHMOJIOTMYECKH aKTUBHBIX coenuHeHuil. B kypce
OPraHMYECKON XUMHH TMOJIy4aloT pa3BUTHE CHOPMHUPOBAHHBIE HAa YpPOBHE
OCHOBHOT0 00IIIEro 00pa3zoBaHus NepBOHAYATIbHBIE IPEICTABICHUS O XUMUYECKOU
CBS3M, KJIACCU(PUKALIMOHHBIX MPU3HAKAX BEUIECTB, 3aBUCUMOCTU CBOMCTB BEIIECTB
OT UX CTPOEHUS, O XUMHUYECKON peaKLUU.

[lonx HOBBIM yIJIOM 3peHUs B TNpeaMere «XuMHs» 0a30BOr0 YpOBHS
paccMaTpuBaeTCs M3YyUYECHHbIH Ha YpPOBHE OCHOBHOIO 0O0IIero o0pa3oBaHUs
TEOPETUUECKH Marepual M (AKTOJOTUYECKHE CBEIEHUS O BEIIECTBaX U
XUMHUYECKON peakiuu. Tak, B 4acTHOCTH, B Kypce «OOmas U HeopraHudeckas



XUMUS» 00yJaromuMcs TPEIOCTaBISETCS BO3MOXKHOCTH OCO3HATh 3HAYCHUE
MEPUOINYECKOTO 3aKOHA C OOIIETEOPETHUYECKUX M METOJOJIOTHYECKUX TO3UIIUH,
IyOXe TIOHSATh MCTOPUYECKOE U3MEHeHHWe (YHKIMK 53TOro 3akoHa — OT
0060011aromei 10 00bSICHAIOMICH U TIPOTHOZUPYIOIIEH.

Envnas cucrema 3HaHWN O BaXXHEMIIMX BEIIECTBAX, UX COCTABE, CTPOCHUH,
CBOMCTBAax W MPUMEHEHHH, a TAKKE€ O XMUMHUYECKUX PEAKIUAX, UX CYIIHOCTU H
3aKOHOMEPHOCTSIX MPOTEKaHus HomoaHsAeTcs B Kypcax 10 u 11 kiaccoB anemMeHTaMu
COJICp’KaHMS, MMEIONIMMH KYJIbTYPOJOTHYECKUM W TMPUKIAAHOW XapakTep. OTH
3HAHHUS CHOCOOCTBYIOT MOHUMAHHWIO B3aWMOCBSI3W XMUMHUHU C JPYTHMH HayKamw,
PacCKpBIBAIOT €€ POJIb B TIO3HABATEIILHON U MPAKTUUYECKON JEATEILHOCTH YETIOBEKa,
CITOCOOCTBYIOT BOCIIUTAHHIO YBAXKEHHUS K MPOIIECCY TBOPUYECTBA B 00JIACTH TEOPUH
Y IPAKTUYECKUX TPUIOKCHUN XUMHH, TTOMOTAIOT BBIITYCKHUKY OPUEHTUPOBATHCS B
OOIIECTBEHHO U JIMYHOCTHO 3HAYMMBIX TMpoOJieMax, CBA3aHHBIX C XHMHEH,
KPUTUYECKH OCMBICIIMBATh HHGOPMAIIUIO U TPUMEHSTH €€ ISl TONOTHEHUS 3HaHUH,
pelIeHrs HHTEJUICKTYyaIbHBIX U SKCIIEPUMEHTAJIBHBIX UCCIIEI0BATEILCKUX 3a/1a4. B
IIEJIOM COJIep)KaHue Y4eOHOTO TpenMera «XHUMHs JaHHOTO YPOBHS H3Y4YCHUS
OpHEHTHUPOBAHO Ha (HOPMHUPOBAHHUE Yy OOYUAIOIIUXCS MUPOBO33PEHYECKON OCHOBBI
Uil oHuMaHus (uiocodCcKux HACH, TaKUX Kak: MaTepuajbHOE EIUHCTBO
HEOPTaHMYECKOTI'0 U OPTraHUYECKOr0 MUPa, O0YCIOBJICHHOCTh CBOMCTB BEILIECTB UX
COCTaBOM M CTPOCHHEM, TIO3HABAEMOCTh MPUPOJIHBIX SBJICHUH IMTyTEM dKCTIEPUMEHTA
U PEIICHUS TMPOTHUBOPECUMH MEXAY HOBBIMU (aKTaMH H TEOPETHUYCCKUMU
IpeANOChUIKaMH, OCO3HAHUE POJIM XMMHH B PEIICHUH SKOJIOTHYECKHUX MpobiieM, a
TaKxke mpodiieM cOepeKeHUsI DHEPreTUUECKUX PECYpPCOB, ChIPhS, CO3/IaHUsI HOBBIX
TEXHOJIOTUHA U MAaTEPUAJIOB.

B mnnane pemieHus 3ajad  BOCHUTAHMS, Pa3BUTUA M COIMANIM3AIUU
0o0y4Jaromuxcsi MPUHITBIE MPOTPAMMOM IO XHUMHHM TIOJIXOJAbl K OINPEIeICHUIO
CoIepXaHUsi ¥ TOCTPOCHHS TpeaMera TNpeaycMaTpuBaloT (hopMupoBaHHe
YHUBEPCAIBHBIX yUeOHBIX NEHCTBUN, UMEIOIINX 0Aa30BOE 3HAUCHUE JJIS PA3TIAYHBIX
BUJIOB JICATEIILHOCTH: pEIIeHUs TmpolsieM, IOMCKa, aHaau3a U 00pabOTKH
uHpopManK, HEOOXOAMMBIX JUIsi TPUOOPETEeHMs] OIbITa MPAKTHUYECKOH U
HCCIICIOBATEIILCKON JIESITCIPHOCTH, 3aHUMAIOIIEH Ba)KHOE€ MECTO B IIO3HAHUU
XUMHH.

B mnpaktuke mnpenosaBaHus XUMHUU KaK Ha YPOBHE OCHOBHOI'O OOIIETO
oOpa3oBaHMsl, TAK ¥ HA YPOBHE CPETHETO 00IIero 00pa3oBaHusl, IPH OMPECICHUH
COZIEpKATEIPHONW XapaKTEPUCTHKU IIEJe W3y4eHHUs MpeaMeTa HampaBICHUEM
MEePBOCTENICHHOW 3HAYUMOCTH TPAJAUIIMOHHO MpHU3HAETCS (DOPMUPOBAHKHE OCHOB
XUMHUYECKON HayKHW KaK O00JIaCTH COBPEMEHHOI'O0 €CTECTBO3HAHUS, MPAKTHYECKON
JESATETPHOCTH YE€JIOBeKa M KaK OJHOTO W3 KOMIIOHEHTOB MHUPOBON KynbTyphl. C



METOANYECKOW TOYKM 3pPEHHs] TAaKOW IMOAXOA K ONPEACIICHUIO LEJIeW U3y4eHUs
MIPEAMETA SIBISIETCS BIIOJIHE OIPABIAHHBIM.

CorylacHO JaHHOM TOYKE 3pEHHs TJIABHBIMU LEJSIMM M3Y4YEHHUS Ipeamera
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) aBnstoTCS:

- (opMHpOBaHME CHCTEMbl XMMMUYECKHX 3HAaHMH KaKk BaKHEHIIeH
COCTaBJISIIOLIEN €CTECTBEHHO-HAYYHOM KapTUHBI MHpA, B OCHOBE KOTOPOMU
JeKaT KIIYEBbIe MOHATUSA, (PYyHIAMEHTAIbHBIE 3aKOHBI U TEOPUH XUMHH,
OCBOCHME SI3bIKa HAayKH, YCBOEHHUE M MOHHMAHHE CYUIHOCTH JOCTYIHBIX
0000111eH1I1 MUPOBO33PEHYECKOT0 XapaKTepa, O3HAKOMIICHUE C UCTOPUEH UX
Pa3BUTHSA U CTAHOBJICHNUS,

« (opMHpOBaHHE U Pa3BUTHE MPEACTABICHUI O HAYYHBIX METOAAX MO3HAHUS
BELIECTB U XUMUYECKUX PEAKIINNA, HEOOXOIMMBIX U1l NPUOOPETEHNSI YMEHU I
OPHUEHTHPOBATbCA B MHUPE BELIECTB U XUMHYECKHMX SBJICHHMM, MMEIOLIUX
MECTO B MIPUPOAE, B MPAKTHYECKON U TOBCETHEBHOM KU3HU;

*  pa3BUTUE YMEHUH U CIOCOOOB IEATEIBHOCTH, CBA3aHHBIX C HAOIIOAEHUEM U
OOBSCHEHMEM XHMUYECKOTO O3KCIEPUMEHTA, COOJIOJEHUEM  IPaBUI
6e30macHOr0 OOpAIIeHUS C BEIIECTBAMH.

Hapsny ¢ atuM, copeprkarenbHas XapakTEpUCTHKA LEIel U 3a1a4d U3y4eHUs
[IpeIMETa B IpOrpaMMe 10 XMMUH YTOYHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUU C
HOBBIMU NPUOPUTETAMH B CHUCTEME cpelnHero odmiero obpaszoBanus. Ceroans B
MpenojaBaHUK XUMUU B OOJbIIEH CTENIEHN OTAAETCS MPEANOYTEHUE TPAKTHUECKON
KOMIIOHEHTE CoJep)KaHusi OOydeHHUs, OpPUCHTHUPOBAHHOW HA IOJATOTOBKY
BBIIIYCKHHUKAa 00111€00pa30BaTEIbHON OpraHu3alyy, BJIAJICIOLIEro He Habopom
3HaHUW, a (PYHKIMOHAIBHOM TPAMOTHOCTBIO, TO €CTh CIIOCOOAMU M YMEHUSIMHU
AKTUBHOTO MOJyYEHHs 3HAHUW U IPUMEHEHHUS UX B PEAJIbHOM KU3HU ISl PELLICHHUS
PAKTUYECKUX 3a7a4.

B c¢Bs13u ¢ 3TUM 1P U3yUYEHUU NpeIMETa « XUMUS» TOMUHUPYIOIIEE 3HAUCHNE
NpUOOPETAIOT TaKue IeNM U 331a4H, KakK:

ajanranus o0y4aromuxcs K YCIOBHMSM JUHAMHUYHO Pa3BHUBAIOILIEIOCS MUPA,
(GOopMHpOBaHME  HHTEJUIEKTyaJIbHO  pPa3BUTOW  JMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYIHUYECTBY, CAMOCTOSITEILHOMY MPUHSATUIO TPAMOTHBIX
pPELICHUI B KOHKPETHBIX KU3HEHHBIX CUTYalUsAX, CBA3aHHBIX C BELIECTBAMU U UX
IpUMEHEHUEM; (OpMUpPOBaHHUE Yy OO0YYAIOUIUXCS KIFOUYEBBIX HABBIKOB (KIHOYEBBIX
KOMIIETEHLIMI), HMMEIOUIMX YHHBEPCAIBHOE 3HAYEHWE JUIsl DPA3JIUYHBIX BHIOB
AESITeIbHOCTH: PelIeHusl MpoOjeM, MoKucKa, aHanu3a U 00paboTku MH(pOpMalUHy,
HEOOXOUMBIX AJIs1 MPUOOPETEHHUS OIIBITA IEATEIBbHOCTH, KOTOPAsi 3aHUMAET BAXKHOE
MECTO B IIO3HAHWHM XMMHHM, a TAKXKE Ui OLEHKU C INO3ULUN IKOJIOTMYECKOU



0€30macHOCTH XapaKTepa BIUSHUS BEIMIECTB M XUMUYECKUX MPOTIECCOB HA OPTaHU3M
YeJI0BEeKa U MPUPOAHYIO CPENY;

pPa3BUTHE TO3HABATEIbHBIX HHTEPECOB, MHTEIUIEKTYalIbHBIX M TBOPYECKUX
CIIOCOOHOCTEN 00y4arOIIMXCs: CIOCOOHOCTH CaMOCTOATENLHO MTPUOOPETATh HOBBIE
3HAHMS 110 XUMUHU B COOTBETCTBHUH C KU3HECHHBIMHA TTOTPEOHOCTSIMU, UCTIOJIH30BAThH
COBpEeMEHHbIC MH(GOPMAIIMOHHBIE TEXHOJIOTHH I TIOMCKA W aHaIu3a YYeOHOU H
HAy4YHO-TOMYJISIPHOW MH(OPMAIMU XUMHYECKOTO COAEpKaHusl; POpMUpPOBAHUE U
pa3BuUTHE Yy OOy4YaroUIMXCsl AaCCOIMAaTUBHOTO W  JIOTMYECKOTO MBIIUICHUS,
HaOMIOAATEIbHOCTH,  COOPAHHOCTH,  aKKypaTHOCTH, KOTOpbIE  OCOOEHHO
HEOOXOAMMBI, B YaCTHOCTU, TPH IUIAHUPOBAHWUU M TPOBEICHUU XHUMHYECKOTO
AKCIIEPUMEHTA; BOCIIUTAHUE Y O0YyYalomuXcsl YOSKIEHHOCTH B TYMaHUCTUYECKON
HAIPaBJICHHOCTH XUMHUHU, €€ BaXXHOW POJIM B PEIICHWU TI00AIBHBIX MPOOIEM
PaIMOHAIBHOTO TPUPOIOIOIB30BAHUS, TTOTIOJHEHUS YHEPTETHUYECKUX PECYPCOB U
COXpaHEHUs1 MPHUPOJHOTO PABHOBECHS, OCO3HAHUS HEOOXOIUMOCTH OEpexHOro
OTHOLIEHUS K MPHUPOJE M CBOEMY 3JI0POBBIO, a TaKXKE MNPUOOPETEHUS ONbITa
WCIIOJI30BAHUS TIONYYCHHBIX 3HAHWN JUIsi TIPUHSATHS TPAMOTHBIX pEIICHUN B
CUTYaIHsIX, CBSI3aHHBIX C XUMUYECKUMH SBJICHHUSIMHU.

B yuyebHOM maHe cpeaHero ooOmero oOpa3oBaHUs MpeaMeT «XUMUSD)
0a30BOT0 YpOBHSI BXOAMUT B COCTaB MpeaMeTHON obnactu «EcTecTBeHHO-HayuYHbIE
MPEAMETHD».

OO11ee Yncio 4acoB, OTBEIEHHBIX JJII U3yUYCHUs] XUMUU, HA 0230BOM YpPOBHE
cpeaHero ooiiero oopasoBanus, coctapisaeT 68 yacos: B 10 kinacce — 34 yaca (1 gac
B Heeno), B 11 kinacce — 34 yaca (1 gac B Hezenio).

COJEPKXAHUE OBYYEHUA

10 KITIACC
OPTAHUYECKASA XUMUA

TeopeTudyeckne 0OCHOBbI OPraHU4eCKOl XUMHHU

[Ipenmer opranndeckoil XuMun: €€ BOSHUKHOBEHHE, Pa3BUTHE U 3HAYCHHE B
MOJIyYUeHUU HOBBIX BEIECTB M MaTepuanoB. Teopus CTPOCHUS OpPraHMYECKHUX
coequHeHnit A. M. bytnepoBa, e€ ocHOBHbIE MOJ0KeHUs. CTpyKTypHbIE (OPMYIIBI
OpraHMYecKUx BewiecTB. [omoisiorusi, u3zoMmepusi. XuUMHUYECKas CBSI3b B
OpPTaHUYECKUX COCIMHEHUSIX — OJUHAPHBIC H KPATHBIE CBSI3H.



[IpencraBnenue o knaccudukanum opraHudyeckux BemiecTB. HomeHkmarypa
OpraHUYeCKUX COEIMHEHHH (cHCTeMaTHyecKas) W TpHUBUAJIbHbIE HAa3BaHUSA
BAKHEMIIMX MPEICTABUTEIIEN KIIACCOB OPraHNYECKUX BELIECTB.

OKCIEPUMEHTAIBHBIE METOJbl HW3Y4YEHUs BEUIECTB M HUX IPEBpaALICHUI:
O3HaKOMJIEHHE ¢ 00pa3aMi OpraHMYeCKHX BEIIECTB M MaTepHajJaMi Ha HX OCHOBE,
MOJICIMPOBAHUE MOJIEKYJ] OpPraHMYECKHX BEIIECTB, HAOIIOJAEHHE U OIMCaHHE
JEMOHCTPALIMOHHBIX OIBITOB [0 IPEBPAIICHUI) OPraHUYECKUX BELIECTB IIPHU
HarpeBaHuu (IJIaBJIeHUe, 00yTIUBaHUE U TOPEHUE).

Yriaesopopoasl

AJNKaHbl: COCTaB M CTPOCHHE, TOMOJIOTMYECKMH psia. MetaH W 3TaH —
NpOCTEHIME TPEACTABUTENN aJIKAHOB: (U3MUECKHEe M XHUMHUYECKHE CBOMCTBA
(peakuuy 3aMElIEHHUs W TOpPEHMs), HaXOXKJIEHUE B NPHUPOJE, IOIYy4YEHHE WU
IPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOCHHE, TOMOJIOTHYECKUI Psii. DTUIIEH W TIPOMUIIEH —
NpOCTEHIIME TPEACTABUTENIM AJIKEHOB: (U3MUECKHEe M XUMHUYECKHE CBOMCTBA
(peakuuy TUAPUPOBAHUS, TAJOTEHUPOBAHUSA, THApATAlMM, OKUCJIEHUS M
MOJIMMEPHU3ALIH ), TOTyYEHUE U IPUMEHEHHE.

Anxaauensl: OyrtanueH-1,3 u metunOyraauen-1,3: crpoeHue, BakKHEWIINE
XUMHUYECKHE CBOWCTBA (peakiusi monuMepusanuu). [lomydeHne CHHTETHUYECKOTO
KayuyKa U pe3HHBI.

AJIKUHBI: COCTaB U OCOOCHHOCTH CTPOECHHSI, TOMOJIOTUYECKUI psi. ALleTUIICH
— TMPOCTEHIIMIA MPEACTaBUTENb AalKUHOB: COCTaB, CTpPOEHHE, (U3NYECKUE U
XUMHUYECKHE CBOMCTBA (pEeakUMM T'MIPUPOBAHUS, FaJOre€HUPOBAHMS, THIpATAlUY,
TOPEHMSI ), IOJyUYEHUE U IPUMEHEHHE.

Apenbl. benson: cocras, cTtpoeHue, pusmueckre M XHUMHUYECKHE CBOMCTBA
(peakuuy rajoreHUpOBaHUS U HUTPOBAHHUA), MIOJyYEHHE U NpPUMEHeHue. Tonyon:
cocmas, cmpoenue,  Quzuueckue U  Xumuyeckue  ceoucmea  (peaxyuu
2a102eHUPOBAHUA U HUMPOBAHUS), NOJyYeHue u npumereHue. TOKCUYHOCTb apeHOB.
['enetnyeckasi CBSA3b MEXIY YIJIEBOAOPOJAMH, MPUHAIJICKAIIUMUA K Pa3TUYHBIM
KJaccam.

[TpuposHblE UCTOYHMKHU YriaeBOAOpoAOB. [IpupoaHblii ra3 W MOMYyTHBIE
HepTsaHbpie Ta3pl. HepTh u e€ mpoucxoxaenue. CrnocoOwsl nmepepaboTku HePTH:
IEPEroHKa, KPEKUHI (TEpMUYECKUH, KaTaJIUTUYECKHil), nuponu3. IIpomykTel
nepepaboTKu He(TH, UX NMPUMEHEHHE B MPOMBILUIEHHOCTH U B ObITy. KaMeHHbIi
YTOJIb U IPOAYKTHI €T0 MepepadoTKu.

OKClepUMEHTAIbHBIE METOJbl HM3yUEHHUs BEIIECTB M WX IMPEBpAIICHUN:
O3HaKOMJIEHHUE C 00pa3liaMHt IJIacTMacc, KaydyKoB U pe3HHbl, KoJutekuu «Hedte»



1 «YToab», MOAEITUPOBAHUE MOJIEKYJI YIVIEBOJOPOAOB U TaJOT€HOIPOU3BOIHBIX,
MPOBEJICHUE MPAKTUYECKOW PA0OThI: MOJYYCHUE ITUIIECHA U U3YUECHHE €T0 CBOMCTB.
Pacuétnrlie 3agaun.

Boruncnienuss mo ypaBHEHHIO XMMHMYECKOM peakuumu (macchl, 00BbEMa,
KOJINYECTBA MCXOJHOTO BELIECTBA WJIM MPOAYKTA PEAKIMHU 110 U3BECTHBIM Macce,
00BEMY, KOITMYECTBY OJHOTO U3 UCXOAHBIX BEIIECTB WIN IIPOJYKTOB PEAKLIUN).

Kuciiopoacoaepskamue oprann4ecKkue coeJMHeHUs

[IpenenbHbIE OQHOATOMHBIE CIHMPTBI. METaHOI M 3TAaHOJ: CTPOCHHE,
¢u3znueckne M XMMHMUYECKHE CBOWCTBA (pEaklUMU C AKTUBHBIMU MeETajllaMy,
raJIOr€HOBOJOPOAAaMH, TOpPEHHUE), MNpUMEHeHue. BoIopoaHble CBS3UM MEXIY
MOJIEKYJIAMH CIIUPTOB. /[elicTBME METaHOJIa M ATaHOJIA HA OPTAaHU3M YEJI0BEKA.

MHoroaToMHbl€ CIIUPTHI. DTUIIEHIIIMKOJIb U TIIMLIEPUH: CTPOEHUE, PU3NUECKUE
U XHMHYECKHE CBOWCTBA (B3aMMOJEWCTBHE CO IIEJOYHBIMU METAJIaMH,
KAueCTBEHHAs] PEaklMs Ha MHOTOATOMHBIE CHUPTHI). JlelicTBHe Ha OpraHusm
yesoBeka. [IpuMmeHenue raunepyusa U TUIIEHTJINKOJIS.

®deHon: CTpOEHHE MOJEKYJbl, (PU3MUYECKME M XHUMHUYECKUE CBOICTBA.
Toxcuunocts penona. [Ilpumenenue penona.

Anpperunel U kemowvi. DopMmanbAeTHI, ALETAIBAETUA:  CTPOCHHE,
¢uznueckue U XMMHUYECKUE CBOMCTBA (pEaKUUM OKUCJIEHHS M BOCCTaHOBJICHUS,
KA4eCTBEHHbIE PEAKLNH), IOJyYCHHE U IPUMEHEHUE.

OHOOCHOBHBIE IIpe/ieIbHbIE KAPOOHOBBIE KUCIOThI. MypaBbUHAs U YKCYCHas
KHCJIOTBI: CTPOEHUE, PU3NUECKUE U XMMHUYECKHUE CBOMCTBA (CBOICTBA, OOLIME JIs
KJ1acca KUCIIOT, peakius 3Tepru(pHUKaIum), NoJydyeHue u npuMenenue. CteapuHoBast
Y 0JICMHOBAS KUCIIOThI KaK MPEJCTaBUTENHN BBICIINX KapOOHOBBIX KUCIOT. Mblla KaKk
COJIY BBICIIMX KapOOHOBBIX KUCJIOT, UX MOMOILEE ACHCTBUE.

CroxHbie 3pUpbI KaK MPOU3BOAHBIE KAPOOHOBBIX KUCIOT. [ MAPOIN3 CIIOKHBIX
sadupoB. Kupsl. 'maponus xupos. [Ipumenenue >xupoB. buonoruueckas poib
KHUPOB.

VYreBoibl: cocTaB, KilaccuPuKanus yrieBo10B (MOHO-, IU- U MOJTUCAXaPU/IbI).
['moko3a — mpocTeHIIMi MOHOCaxapu: OCOOEHHOCTH CTPOCHHS MOJIEKYIIbI,
(bu3MYecKrue U XMMHUYECKHE CBOWCTBA (B3auMopeicTBue ¢ ruapokcuaom meau(ll),
OKHCJICHUE aMMHUA4YHBIM pacTBOpoM okcuaa cepedpa(l), BoccraHoBIEHUE,
OpOo’KEeHUE TIIOKO3bI), HAXOXKIEHUE B IPUPOJIE, MPUMEHEHHE, OMOJIOrHuecKas poJb.
®dotocunTe3. PpyKTO3a KaK U30MEP IITHOKO3bI.

Kpaxman u nemttono3a Kak npupojiHbie noauMmepbsl. CTpoeHue Kpaxmalna u
nesutonio3bl.  du3nueckue M XMMHUYECKHME CBOMCTBa Kpaxmaina (THApOJIH3,
KaueCTBEHHAsI PEaKIIUs C HOJIOM).



OKCIepUMEHTAIbHBIE METOJIbl HM3Yy4YEHHUs BEIIECTB M MX IPEBPAILCHUIA:
IIPOBEJCHNE, HAONIOAEHUE M ONUCAHUE JAEMOHCTPALMOHHBIX OINBITOB: TOPEHUE
CIIUPTOB, KAaYECTBEHHBbIE PEAKIMM OJHOATOMHBIX CIHUPTOB (OKHCIIEHHE 3TaHOJa
okcunoM Menu(Il)), MHOroaToMHBIX CHHPTOB (B3aUMOJICUCTBUE TIIMIICPUHA C
ruapokcugom meau(ll)), anbaernnoB (OKUCICHUE aMMHUAYHBIM PACTBOPOM OKCHJIA
cepeopa(l) m rugpokcumom memu(ll), B3aumMopgelcTBHE KpaxMmalia € HOJOM),
IPOBEICHHUE MTPAKTUYECKON PabOThI: CBOMCTBA pacTBOpPa YKCYCHOM KUCIIOTHI.

Pacuétnrlie 3agaun.

Boluncnienuss mo ypaBHEHHIO XMMHMYECKOM peakuuu (macchl, 00BEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WUJIM MPOAYKTA PEaKlUU MO U3BECTHBIM MAacce,
00BbEMY, KOJIMYECTBY OJIHOTO U3 UCXOJHBIX BEIIECTB WM MPOJTYKTOB PEAKIIUH).

A3oTcoaeprkalue OpraHu4ecKue COeTMHEHMS.

AMMHOKHCIIOTHI Kak aM(pOTepHbIe opraHndeckue coenrHenus. dusnyeckue u
XUMUYECKUE CBOMCTBA aMUHOKHUCIOT (Ha mpuMmepe ruiuHa). buonormyeckoe
3HaYeHUE aMUHOKUCIOT. [lenTuasl.

benku kak TpUpPOAHBIE BHICOKOMOJIEKYJSIpHbIE coenuHeHus. [lepBuunas,
BTOpUYHAS U TPETUUHASI CTPYKTypa 0eaKoB. XMMUYECKHUE CBOMCTBA OEIKOB:
THJIPOJIN3, ICHATypalusi, KAYeCTBEHHbIE pEeaKlUy Ha OeJKu.

DKCneprUMEHTAIbHBIE METO/Ibl U3YUEHUS BELIECTB U UX MPEBPAILCHUN:
HaOJII0/IEHUE U ONMHMCAHUE JIEMOHCTPALMOHHBIX OMBITOB: JIEHATYpals OEJIKOB MpU
HarpeBaHUM, LIBETHbIC PEAKIIMU OEIIKOB.

BbicokoMouIeKyJIsIpHbIE COeIMHEHUS]

OCHOBHbIC MOHSTUS XUMHHU BBICOKOMOJIEKYJISIPHBIX COEIUHEHUI: MOHOMED,
MOJIMMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEPHU3ALINU, CPETHSS MOJEKYIsIpHAs
macca. OCHOBHBIE METOIbl CHHTE3a BBICOKOMOJIEKYJSPHBIX COCIUHEHUN —
MOJIMMEpHU3aIUs U MOTUKOH ICHCAIUSI.

DKCneprUMEHTAIbHbIE METO/Ibl U3YUEHUS BELIECTB U UX MPEBPAILCHUN:
O3HaKOMIIEHHE ¢ 00pa3lamMu MPUPOIHBIX U UCKYCCTBEHHBIX BOJOKOH, IJIACTMAcCC,
Kay4yKOB.

MexnpenMeTHbIE CBA3H.

Peanm3zanyst MeXTpeIMETHBIX CBS3€U NPU U3YYEHUH OPTAHMYECKOM XMMHUU B
10 ximacce OCymiecTBISIETCS Yepe3 UCII0Ib30BAaHUE KaK OOINX €CTECTBEHHOHAYIHBIX
NOHATHUH, TaK U MOHATUH, SBISIOMIUXCA CUCTEMHBIMU ISl OTJEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO IIUKJIA.

OOmme ecTeCTBEHHO-HAYYHBIE MIOHATHS: SIBJICHUE, HAYYHBIA (DAKT, TUTIOTE3a,
3aKOH, TEOpUs, aHaJM3, CUHTE3, KiacCUpUKAIMs, NEPUOJUIHOCTb, HAOIIOEHUE,
U3MEpEeHUe, IKCIIEPUMEHT, MOJIETUPOBAHHE.



®dusmka: Martepusi, DHEpPrWs, Macca, aToM, OJJIGKTPOH, MOJIEKYIIa,
DHEPreTUYEeCKUH YpPOBEHb, BEIIECTBO, TENO, OOBEM, arperaTHOe COCTOSIHUE
BEILIECTBA, PU3MYECKHE BEIUMUMHBI M €AWHUIIBI HX U3MEPEHHSL.

buonorus: kierka, opraHu3Mm, Omocdepa, OOMEH BEIIECTB B OpraHHU3ME,
doTocuHTEe3, OMOJOTMYECKH aKTUBHBIC BemlecTBa (OCNKH, YTIIEBOMABI, KHPBHI,
bepMeHTHI).

[eorpadusi: MUHEpaJbl, TOPHBIE OPOIBI, IMOJIE3HBIE UCKOMAEMbIE, TOTLTUBO,
pecypcHl.

TexHomorusi: mNHIIEBBIE MPOAYKTH, OCHOBBI pPAlOHAIBHOTO ITHTaHW,
MOIOIIHME CPEJNICTBA, JIEKAPCTBEHHBIC M KOCMETHYECKUE MpenapaThl, MaTepHuabl u3
HCKYCCTBEHHBIX U CHHTETHUECKUX BOJIOKOH.

11 KIIACC
OBILIAA N HEOPTAHUYECKASA XUMUA

Teopernueckne 0CHOBbI XUMHH

XHUMHYECKHH 31eMeHT. ATOM. S 1po atoMa, U30TOIbl. DJIEKTPOHHAS 000JI0UKAa.
DHepreTuveckue ypoBHHU, MOIYpPOBHU. ATOMHbBIE OpOUTaNH, S-, p-, d- SJIEMEHTHI.
Oco0eHHOCTH paclpeiesieHHs] IEKTPOHOB MO OpOUTaIsiIM B aroMax 3JIEMEHTOB
NEPBBIX YETHIPEX MEPUOIOB. DIIEKTPOHHAS KOH(PUTYypaLIHsl aTOMOB.

[lepnonuueckuii 3akoH u [leprnoauyeckas cucTeMa XUMUYECKHUX DJIEMEHTOB /1.
N. MenneneeBa. CBsi3b NEPUOIUYECKOr0 3aKoHA W Ilepuonnyueckoi CUCTEMBI
xumuueckux syemMeHToB [[. M. MenpaeneeBa ¢ COBpEMEHHOM TEOPUEH CTPOECHUS
aTOMOB. 3aKOHOMEPHOCTH M3MEHEHHS CBOMCTB XUMHUYECKUX DIIEMEHTOB H
o0pa3yeMbIX MMM TPOCTBIX M CIIOKHBIX BEIIECTB IO TPYyMNIaM M TMEPUOJIAM.
3HaYeHUE NEPUOANYECKOTO 3aKOHA B PA3BUTHH HAYKHU.

CrpoeHue BemiecTBa. XHMHYECKas CBsI3b. BHIBI XHUMUYECKOW CBSI3H
(KoBaJeHTHasi HENOJIIpHAs W NOJIApHAs, MOHHAs, METAJUIMYecKas). MexaHHU3MbI
oOpazoBaHus KOBQJICHTHOM XUMUYECKOU CBSI3U (0OMeHHBIH U
JOHOPHOAKIENTOPHBIN). Bonoponnas CBSI3b. BanenTHOCTS.
DneKkTpooTpuuaTenbHOCTh. CTeNneHb OKUCIEHHS. IOHBI: KATHOHBI U aHUOHBI.

BemectBa  MOJIEKYJISIPHOTO Y HEMOJIEKYJSIPHOTO  CTPOEHHUA.  3aKOH
NOCTOSTHCTBA COCTAaBa BELIECTBA. TUIBI KPUCTAIUIMYECKUX PEMIETOK. 3aBUCUMOCTh
CBONMCTBA BEILECTB OT TUIA KPUCTAJUIMYECKON PEIIETKH.

[lonatne o mucnepcHBIX cucTeMax. VICTHHHBIE M KOJUIOMIHBIE PaCTBOPHI.
MaccoBas 10J1 BELIECTBA B pacTBOPE.



Knaccudpukanus HEOPraHU4EeCKUX COCAVHEHU. Howmenxknartypa
HEOPraHMYECKUX BEIIECTB. ['€HETMYEeCKas CBS3b HEOPTraHMYECKUX BEIIECTB,
NPUHAJIKAIIMX K Pa3JIMYHbIM KJIaccaMm.

Xumuueckass  peakuus. Krnaccudpukanmuss — XMMHYECKMX — peakluii B
HEOPraHUYECKOW U OPTraHMYEeCKOM XUMHUHU. 3aKOH COXPAHEHUS MAcChl BEIIECTB,
3aKOH COXPAHEHUS U MPEBPALICHUSA SHEPTUU TP XUMUYECKUX PEAKIIUSX.

CKopoCTh peakiuu, €€ 3aBUCUMOCTb OT Pa3iudHbIX (pakTopoB. OOpaTtHMbie
peakunu. XuUMUYecKoe paBHOBecHe. @MakTOpbl, BIMSAKOIIME HA COCTOSHHUE
xuMudeckoro pasHosecus. [Ipunnun Jle [latense.

Dnektponutuyeckas guccouuanus. CuibHble U ciabbie 35ekTponuThl. Cpena
BOJIHBIX PACTBOPOB BEIIECTB: KHUCJAs, HEUTPpAJIbHAs, IEJIOYHAS.

OKHUCIUTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIIUY.

OKCINEpUMEHTAIbHBIE METOABl M3YYEHHsI BEIIECTB M MX MPEBPALLICHUI:
nemoHcTpanus Tadmmi «llepuoandeckas cuctema xumudeckux snementos 1. U.
MenneneeBa», M3ydeHHE MOJENEH KPUCTAUIMUECKUX PEmETOK, HAOMIOACHUE U
ONMKCaHUe JEMOHCTPALMOHHBIX U JJAOOPATOPHBIX OMBITOB (pa3yioKeHUE MEPOKCUIA
BOJOpPOJa B IPUCYTCTBUU KaTaJIN3aTOPA, ONPEACIICHUE CPElbl PACTBOPOB BEILIECTB
C TTIOMOIIIO YHUBEPCAIBHOTO MHANKATOPA, PEAKIINH HOHHOTO OOMEHA), TPOBEICHHE
MpaKTHIeCcKoN paboThl «BiusHue pa3nuyHbix (aKTOPOB HA CKOPOCTh XUMHUECKOMH
peakuum».

Pacuérnbie 3anaumn.

Pacuétel 10 ypaBHEHHSAM XUMHUYECKMX pEakuuid, B TOM YHUCIE
TEPMOXUMHUYECKUE PACUETHI, PACUETHI C UCITOIb30BAHUEM MOHATHS «MACCOBAst A0JIs
BELIECTBAY.

Heoprannuyeckass xumus

Hemeramner.  [lomoxenne HemerammoB B Ilepuoanueckoil  cucreme
xuMuueckux snemeHtoB [[. M. MenzgeneeBa u OCOOEHHOCTH CTPOECHUSI aTOMOB.
®duznyeckre CBOMCTBA HEMETAIOB. AJUIOTPONMS HEMETaUIOB (Ha MpuMepe
KHUCJIOPOJIa, cephl, hocdopa u yriepoa).

XUMUYECKHE CBOMCTBA BAXKHEHUIIMX HEMETAUIOB (TaJIOTEHOB, CEPbI, a30Ta,
dbochopa, yrimepoma W KPEeMHHA) U HX  COCOUHEHUH  (OKCHIOB,
KHUCIIOPOCOIEpPKAIIUX KUCIOT, BOJOPOAHBIX COSTUHEHUN).

[IprMeHeHne BAXKHENIIIMX HEMETAJUIOB U UX COCTMHEHUM.

Meramisl. Ilonoxenune meramwioB B Ilepuoanyeckon cuctemMe XUMHUYECKUX
sanemeHToB JI. . MengeneeBa. OcoOEHHOCTH CTPOEHHUS AIEKTPOHHBIX 000JO0UEK
atoMoB MetayuioB. OOmue ¢usndeckue cBoiicTBa MeTawioB. CIIaBbl METAIIOB.
DNEKTPOXUMHYECKHUI PsJl HAIPSHKEHUI METAIIOB.



XUMUYECKUE CBOMCTBA BAXKHEUIIMX METAJUIOB (HATPUM, Kaluil, KaJbIUH,
MarHui, aJlfOMUHUN, IUHK, XPOM, KEJ€30, MEJlb) U UX COEUHEHU.

OO6mue crnocoOwl moydeHus MetaioB. [IpuMeHeHrne MeTaaioB B OBITY H
TEXHHKE.

OKCIIEpUMEHTAIbHBIE METOJIbl HM3Y4YEHUs BEIIECTB M MX MPEBPALCHUNA:
U3YYeHUE KOJUICKIMU «MeTaibl M CIUIaBb», OOpa3lloB HEMETAJJIOB, PEIICHUE
AKCIIEPUMEHTAJIbHBIX 3aja4, HaOJIOJICHHWE W OMHCAaHUE JAEMOHCTPAIMOHHBIX U
1a00paTOPHBIX OMBITOB (B3aUMOJECUCTBUE THIPOKCHIA ATFOMUHHS C pacTBOpaMu
KHUCJIOT U IIEJI0YeH, KAYECTBEHHbIE PEAKIIMY Ha KATUOHBI METAJUIOB).

Pacuétnrlie 3agaun.

Pacuéter mMacchl BemecTBa WM 00bEMa Ta30B MO HU3BECTHOMY KOJIHYECTBY
BEILIECTBA, Macce WIM OOBEMY OJHOTO M3 YYACTBYIOIIMX B PEAKIMH BEIIECTB,
pacuéthl Macchl (00BEMA, KOJMYECTBA BEIIECTBA) MIPOAYKTOB PEAKIIUH, €CIIA OJHO
W3 BEIIECTB UMEET NPUMECH.

X¥MHUS U KN3Hb

Ponp xumuum B oOecriedyeHHUU 3KOJOTHYECKOM, IHEPTETHUYECKON M MHUIIEBOU
0e30macHOCTH, Pa3BUTHU MEAUIMHBL. [lOHATHE O HAay4YHBIX METOJAX IMO3HAHUS
BEIIECTB U XUMUYECKHUX PEAKLINHM.

[IpencraBienus 06 OOIMMX HAYYHBIX MPUHIUIIAX TPOMBIIIICHHOTO MTOJTyYeHUS
Ba)XHEUIIINX BEILECTB.

UenoBek B MHUpPE BEIIECTB M MaTEPUANIOB: BAXKHEHIINUE CTPOUTEILHBIC
Marepuaiabl, KOHCTPYKIMOHHBIE MaTepUasibl, KpackKu, CTEKJIO, KepaMHKa,
MaTepUalbl U 3JEKTPOHUKH, HAHOMATEPHUAIbl, OPraHUYECKHE W MHUHEPAIIbHBIC
yaoOpeHwus.

XuMHST U 3J0pPOBbE 4YEJOBEKA: MpaBUJIa HCMHOJIb30BAHUS JIEKAPCTBEHHBIX
MpenaparoB, MpaBuiia 6€30MacHOTO MCTIOIB30BAHMS MPEMapaToB OBITOBON XUMHUH B
MMOBCEIHEBHOM KU3HM.

MexXnpeaMeTHBIE CBSI3H.

Peanuzanusi  MEXNpeAMETHBIX  CBA3€M MpU  M3yYEHUM  OOmed
HEOPraHUYEeCKOM XMMHUH B 11 Kiacce OCyliecTBIsETCs 4epe3 MCIOJIb30BAHUE KAK
OOIIMX €CTECTBEHHO-HAYYHBIX OHATUMN, TAK U TOHATUH, SBJISIOMIMXCS CHCTEMHBIMU
JUIS1 OTAETBbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OOmume ecTeCTBEeHHO-HAyUYHBIE MOHSATHS: HAay4YHBIA (DaKT, TUMOTE3a, 3aKOH,
TEOpHUs, aHalIM3, CHUHTE3, KilaccuduKauus, TEepUOAUIHOCTh, HaAOIIOICHUE,
AKCIIEPUMEHT, MOJICJIMPOBaHUE, U3MEPEHNUE, ABJICHHUE.

dusuka: MaTepus, SHEPTUs, Macca, aTOM, JJIEKTPOH, IPOTOH, HEUTPOH, HOH,
M30TOIl, pAIMOAKTUBHOCTh, MOJIEKYJIA, SHEPITETUYECKUN YPOBEHb, BEIIECTBO, TEJO,



00BEM, arperaTHoe COCTOSHUE BEIECTBA, (PM3NUECKHUE BEIMYUHBI U EAMHHIIBI HX
U3MEPEHUs, CKOPOCTb.

buonorus: kmerka, opraHu3M, 9KocucTema, Owocdepa, Makpo- u
MHKPODJIEMEHTBI, BATAMHHBI, 0OMEH BEILIECTB B OPraHU3ME.

['eorpadus: MUHEpalbl, TOPHBIC MOPOJIbI, MOJE3HBIE UCKOMAeMbIe, TOILTUBO,
peCypCHI.

TexHoMorus: XUMUYECKasi MPOMBIIUICHHOCTh, METAJUTypIHsl, MPOU3BOICTBO
CTPOUTENBHBIX MaTEePHAJIOB, CEILCKOXO3SHCTBEHHOE MPOU3BOJCTBO, IHINEBas
MPOMBIIIJICHHOCTh,  (hapMalrieBTHUeCKass  MPOMBIIUICHHOCTh,  IPOW3BOJICTBO
KOCMETHYECKHX IPEenapaToB, IPOU3BOJCTBO KOHCTPYKIIMOHHBIX MaTEepPHAIIOB,
AJIEKTPOHHAS MPOMBIIUICHHOCTh, HAHOTEXHOJIOTHH.

[INTAHUPYEMBIE PE3VJIbTATBI OCBOEHU A ITPOI'PAMMEBI 11O XUMHNHA
HA BA30BOM YPOBHE CPEJIHET'O OBIIEI'O ObPA30OBAHUA [1nanupyemblie
pe3yJIbTaThl ONUPAIOTCS HA BEAYLIUE LIEJIEBbI€ YCTAHOBKHU, OTPAXKAOLIME OCHOBHOU
BKJIAJ] ©3y4aeMO MPOrpaMMbl B Pa3BUTHE JTUUYHOCTH YUAILUXCS, UX CIIOCOOHOCTEH C
UCIIOJIb30BaHUEM 000py10BaHus 1LIeHTpa «Touka pocTay.

JIMYHOCTHBIE PE3YJbBTATDBI

dI'OC COO ycraHaBauBaeT TpeOOBaHUS K pe3yjbTaTaM OCBOCHHUS
oOyJarImuMuca TPOrpaMM CpelHero oOmiero o0pa3oBaHusl (JUYHOCTHBIM,
METaNpeIMETHBIM U MHpeaMeTHbIM). HaydHo-meToauveckoi OCHOBOW st
pa3pabOTKU TJIAHUPYEMBIX PE3YyIhTATOB OCBOCHHS MPOTPAMM CPEIHEro OOIIETro
00pa30BaHUsI SIBISIETCSI CUCTEMHO-JIEATEILHOCTHBINA MOAXO/.

B cooTBEeTCTBUM C CHUCTEMHO-ACSTENBHOCTHBIM MOAXOJAOM B CTPYKTYype
JUYHOCTHBIX PE3yJIbTATOB OCBOCHHS MpeaMera «XuMHsS» Ha YPOBHE CPEIHETO
oO1ero 00pa3oBaHusl BbIIECIEHBI CIEAYIONINE COCTABIISIONINE:

OCO3HaHMUE 00YUYAIOIIUMHUCS POCCUHUCKON TPAKIAHCKON UIACHTUIHOCTH —
TOTOBHOCTH K CAaMOPa3BUTHIO, CAMOCTOSTEILHOCTH U CAMOOTIPEICTICHUIO; HAIMYUE

MOTHBAllMM K OOYYEHHUIO;  IEJCHANpPaBICHHOE pPAa3BUTHE BHYTPEHHUX

yOEXKICeHUI TMYHOCTH Ha OCHOBE
KJIFOUEBBIX IIEHHOCTEH W MCTOPUYECKUX Tpaauluid 0a30BOM HAyKu XHUMHH;

TOTOBHOCTh M CLIOCOOHOCTh 00YYaIOIIMXCSl PYKOBOJICTBOBATHCS B CBOEH



NEATEIbHOCTH 1I€HHOCTHO-CMBICIIOBBIMM YCTAHOBKaMH, MPUCYLUIMMH 1I€JIOCTHOU
CUCTEME XMMHYECKOTO OOpa30BaHUs;, HAIMYHWE MPABOCO3ZHAHUS IKOJIOTHUYECKOU
KYJIbTYPBI U CIIOCOOHOCTH CTaBUTh

1EJIA U CTPOUTH KU3HECHHBIE TIJIAHBI.

JInyHOCTHBIE PE3yIbTAaThl OCBOCHHUSI TpeAMeTa «XUMUS» JOCTUTAlOTCS B
€IMHCTBE Y4YeOHOM ¥ BOCHUTATEIBLHOM JEATEILHOCTH B COOTBETCTBHUHU C
T'YMaHUCTUYECKUMHU, COLIMOKYIBTYPHBIMH, JYXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMU
U HJea’jaMH POCCUHCKOTO TPaKIaHCKOTO OOIIECTBa, MPHUHITHIMU B OOIIECTBE
HOPMaMH U MPaBUJIAMU [TOBEJICHUS, CIIOCOOCTBYIOIIUMHU MPOIECCaM CAMOIIO3HAHUS,
CaMOPa3BUTHUS U HPABCTBEHHOT'O CTAHOBJICHUS JIMYHOCTH 00YUYaIOIINXCS.

JInyHOCTHBIE PE3yJbTAThl OCBOCHUSI TMpeaMeTa «XUMHS» OTPaKAOT
c(OPMHUPOBAHHOCTh OTBITA TMO3HABATEIIBHOW W MPAKTUYECKOW JeATeITHLHOCTH
00yyJaroImuxcs Mo peanu3aldy NPUHATHIX B 0OIIECTBE IEHHOCTEH, B TOM YHCIIE B
YacTH:

1) rpamaaHCKOro BOCIIMTAHMSL:

OCO3HaHMS O0YYAOIIMMUCS CBOMX KOHCTUTYITMOHHBIX TIPaB M 00S3aHHOCTEH,
YBAKEHUS K 3aKOHY U MPABOIOPSAJIKY;

MPEACTABICHUS O COLUAJIBHBIX HOpMaX U MpPaBUiIaX MEKIMYHOCTHBIX
OTHOLIECHHUU B KOJUIEKTUBE; TOTOBHOCTH K COBMECTHOM TBOPYECKOM AEATEIBHOCTHU
IPU CO3JIaHUM YUEOHBIX MPOCKTOB, PEIICHWU YUEOHBIX M MO3HABATEIbHBIX 3aj1ad,
BBITIOJTHCHUH XUMHYECKHUX IKCTIEPUMEHTOB; CITOCOOHOCTH OHMMATh ¥ IPUHUMATh
MOTHBBI, HAMEPEHUS, JIOTUKY U
apryYMEHTBI IPYTUX MPU aHAJIU3E PA3IMYHBIX BUOB YUEOHOM NESITEILHOCTH; 2)

NATPUOTHYECKOT0 BOCITUTAHUSA:

LIEHHOCTHOTO OTHOIIIEHMSI K UCTOPUYECKOMY M HAYYHOMY HACIIEAUIO
OTEYECTBEHHON XUMHUH; YBaXEHHs K MPOIIECCY TBOPUECTBA B 00JACTU TEOPUU H
IPAKTUYECKOTO IPUMEHEHUS XUMHUH, OCO3HAHUS TOTO, YTO JOCTUKEHUS HAYKH €CTh
pe3yiapTaT  JUIMTENbHBIX  HAOMIOJAEHHWM, KPOMOTJIMBBIX OSKCIEPUMEHTAIBHBIX
IIOMCKOB, ITOCTOSTHHOI'O TPYZAa YYEHBIX U NMPAKTUKOB; MHTEpPECA U IMO3HABATEIIBHBIX
MOTHBOB B MOJIyYC€HHH M TIOCJIEAYIOIIEM aHaliu3e HHPOPMAIUU O MEPEIOBBIX
JOCTHKEHUSX COBPEMEHHOM OTEYECTBEHHON XHMMUY;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

HPABCTBEHHOI'O CO3HAHUs, STUYECKOIO MOBEJIEHUS; CIOCOOHOCTU OLIEHUBATh

CUTYAallVH, CBA3aHHBIC C XMMUYECKUMU SIBJIICHUSMM,

U NPpUHHUMATb OCO3HAHHBIC PCIICHUSA, OPUCHTHUPYACh Ha MOPAJIbHO-HPABCTBCHHLIC
HOPMBI 1 IICHHOCTH, TOTOBHOCTHU OLICHHUBATH CBOE MOBEACHHUEC U IMOCTYIIKM CBOUX
TOBapI/IHlCﬁ C IO3ULIUM HPAaBCTBCHHBIX U ITPABOBBIX HOPM KU OCO3HAHHC HOCJIG,Z[CTBI/II\/’I
9THUX ITOCTYIIKOB;



4) gpopMupoBaHNS KYJbTYPbI 310POBbS:

NOHMMAaHHS LEHHOCTEH 3I0pOBOTO M Oe3omacHOro obpasza IKHU3HH,
HEOOXOJIMMOCTH OTBETCTBEHHOT'O OTHOUICHHS K COOCTBEHHOMY (M3NYECKOMY H
NICUXUYECKOMY 3[0POBBIO; COONIOACHUS TpaBuil Oe30macHoro oOpalieHus C
BEIIECTBAMHU B OBITY,

MIOBCEHEBHOM JKU3HU M B TPYAOBO IE€ATEILHOCTH; TOHUMAHUS EHHOCTH MTPABHII

WHIMBUYATbHOTO U KOJJIEKTUBHOTO
0€30MacHOrO TOBEACHUS B CUTYAIHSIX, YTPOKAIONINX 30POBBIO U JKU3HU JIFOJICH;

OCO3HAHMS MOCIEACTBUI U HEMPUSATHS BPEAHBIX MPUBBIUEK (YHOTpeOIeHus
AJIKOTOJIs, HAPKOTHKOB, KypeHHsl); 5)

TPY/I0BOI0 BOCIIUTAHMA:

KOMMYHUKAaTHBHOM  KOMIIETEHTHOCTH B  y4eOHO-HCCIIeOBATEIbCKON

NEeSATEIbHOCTH,  OOIECTBEHHO MOJIE3HOW, TBOPUYECKOU u IPYTrUxX
BHJIaX JIESITEIbHOCTH;

YCTAaHOBKU Ha aKTMBHOE Y4acTHE B PELICHUU MPAKTUYECKUX 337124
COLIMAJIBHOM HANpaBJIEHHOCTH (B paMKax CBOEro Kjacca, IIKOJbl); HHTEpeca K

IPAKTHYECKOMY U3YUEHHIO MPOECCHil pa3IMdHOTO pojaa, B TOM
Y1CJIe HA OCHOBE IMTPUMEHEHUS IPEAMETHBIX 3HAHUM M0 XUMUU; YBaKEHUS K TPYLY,
JIOJSIM TpyZa U pe3yjbTaTaM TPYIOBOM N€ATEIbHOCTH; TOTOBHOCTH K OCO3HAHHOMY
BBIOOPY MHIMBUIYadbHOW TpaeKkTopuu oOpa3oBaHus, Oyaymied mnpodeccun u
peanu3anuy COOCTBEHHBIX KU3HEHHBIX IJIAHOB C YYETOM JIMYHOCTHBIX UHTEPECOB,
CITOCOOHOCTEH K XMMHU, UHTEPECOB U MOTPEeOHOCTEN OOIIIECTBA;

6) 3K0J10rH4ecKOro BOCIIMTAHUA:

HKOJIOTHYECKH 1[EJECO00Pa3HOro OTHOMICHUS K MTPUPOE, KAK HCTOUHHUKY
CYLIECTBOBaHMsI JKM3HM Ha 3emie; MOHUMaHHs TJI00albHOTO Xapakrepa

HKOJIOTMYECKUX MPOOJIEM, BIUSHUS
HKOHOMHUYECKUX TMPOLECCOB HA COCTOSHHUE TPUPOJHON M COLMAIBLHOM CpEelbl;

OCO3HaHHUs HEOOXOJUMOCTH UCTIOJIB30BAHUS JOCTIXKCHUNA XUMHH TSI
pElIeHHs] BOMPOCOB PAllMOHAIBHOTO MPUPOONOIB30BaHMS; AKTUBHOTO HEMPUSITHUS

JIEUCTBUN, IPUHOCAIINUX BPEIl OKPYKAKOIIEH
MNPUPOIHON Ccpele, YMEHHUs MPOTHO3UPOBATh HEOIArOMpPHUITHBIE IKOJIOTHUYECKUE
MOCJIE/ICTBHUSl MPEANPUHUMAEMBIX JEUCTBHM W MPEJOTBpAIATh MX; HAIUYUS
Pa3BUTOrO0 HSKOJOTUYECKOTO MBIIUICHUS, SKOJOTUYECKOW KYJIbTYphl, OIbITA
JEeSATEIbHOCTH YKOJIOTHYECKON HaNpaBIEHHOCTH, YMEHUSI pPYKOBOACTBOBATHCS UMU
B I03HABATEJIbHON, KOMMYHUKATUBHON M COLMAJIBHON MPaKTUKE, CHOCOOHOCTH U
YMEHHsI aKTUBHO MTPOTUBOCTOATH UACOJIOTHH XeMO(PoOu;

7) IEHHOCTH HAYYHOT'0 MIO3HAHMSA:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHHMSI, COOTBETCTBYIOIIETO COBPEMEHHOMY



YPOBHIO Pa3BUTHsI HAYKH M OOIIECTBEHHOW MPAKTHUKW; IMOHUMAaHUS CHEIUPUKU

XUMHH KaK HayKH, OCO3HAHUA €€ POJIH B
(GbOpMHUPOBaHUM PALIMOHATLHOTO HAYYHOTO MBIIUICHHS, CO3JaHUU IIEJIOCTHOTO
npencTaBlieHus 00 OKpYy)KaloleM MHUpPE KakK O €AUMHCTBE MPUPOJbI U YEJOBEKA, B
MO3HAHUHM TMPUPOJHBIX 3aKOHOMEPHOCTEH M PELICHUH NpOoOJIeM COXpaHEHUs
MPUPOIHOTO PABHOBECHS; YOSKIEHHOCTH B OCOOOM 3HAYMMOCTUM XHUMHUHU IS
COBPEMEHHOM IUBUIIM3ALMH: B €€ TYMAHUCTUUYECKON HAMPABIEHHOCTH U Ba)KHOU
pOJIM B CO3/IaHUM HOBOM 0a3bl MaTepUaIbHOW KYyJIbTYpbl, PEIICHUU TI00aTbHBIX
Mpo0JeM YCTOMYHMBOTO PA3BUTHS UYEJIOBEUECTBA — CHIPHEBOM, IHEPTETUUYECKOMH,
MUIIEBON U HKOJIOTMYECKOI 0€30MacHOCTH, B PA3BUTUU MEAMIIMHBI, 00ECIIeUeHUU
YCIIOBUM YCHENIHOTO TPYJla U IKOJIOTHYECKH KOM(OPTHOM KU3HHU KaXAOro 4jieHa
00111eCTBa;

€CTECTBEHHO-HAYYHON TIpPaMOTHOCTU: T[IOHUMAaHHUS CYIIHOCTHU METOJOB
MO3HAHUS, HCIOJb3yEMbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJb30BaTh
MoJIy4aeMble 3HAHUS JJis1 aHaJn3a U OOBSICHEHMS SIBJICHUI OKpYXKaIOLIEro Mupa u
NPOUCXOAIINX B HEM U3MEHEHHM, YMEHHUS Je1aTb 000CHOBaHHbBIE 3aKJIIOUEHUS Ha
OCHOBE Hay4HbIX ()aKTOB M UMEIOIINXCS TAHHBIX C IIEJIbIO MOJTyUYEHUs IOCTOBEPHBIX
BBIBOJIOB; CIIOCOOHOCTH CAMOCTOSITENILHO UCIOJIb30BaTh XUMUYECKHE 3HAHUS AJIs
penieHus Npo0JieM B pealibHbIX KU3HEHHBIX CUTYaIMIX; HHTepeca

K IMO3HAHMIO U UCCIIEI0BATEIbCKON e TEIbHOCTH;

TOTOBHOCTHU M  CHOCOOHOCTM K  HENPEpPhIBHOMY  OOpa30BaHUIO |
caM0o00pa30BaHUI0, K AaKTUBHOMY IIOJYYEHHUIO HOBBIX 3HAHUI IO XUMHUHU B
COOTBETCTBHUHM C KU3HEHHBIMU OTPEOHOCTSIMU; UHTEpeca K OCOOCHHOCTSIM Tpy/a B
pasnu4HBIX chepax mpodhecCuoHaATbHON
NEeSTETBHOCTH.

METANIPEJMETHBIE PE3YJIBTATDI

MerTanpenMeTHbIe pe3yJbTaThl OCBOCHHUS Yy4eOHOTO mpenMera «XHMHS» Ha
YPOBHE CpeiHETo 0011ero 00pa3oBaHus BKIIOYAIOT:

3HaYMMble  JUIi  (OPMHUPOBAHHMS  MHPOBO33PEHHUS  OOYYAIOIIUXCS
MEKTUCIUTUTMHAPHBIC (MEXKIIPEIMETHBIE) OOLICHAYYHbIC MOHSATHS, OTPAXKAIOIINE
[IEJIOCTHOCTh HAyYHOW KapTHHBI MHpa M CIEeNU(UKY METOJOB ITO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBCHHBIX HayKax (MaTepus, BEIIESCTBO, SHEPTHS, SIBICHHUE,
HpoIlecC, CUCTEMa, HAYYHbIH (aKT, MPUHIIUI, TUIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
TEOpHs, HCCICIAOBaHWE, HAONIOCHUE, H3MEPEHHUE, JKCICPUMEHT U JAPYTHUe);
VHUBEpCaJbHbIC y4eOHbIC JeicTBHA (ITO3HABaTeIbHBIC, KOMMYHHKATHBHBIC,
PETYJIATHBHBIE), oOecreunBaronue GopMUpoBaHHEe QYHKIIMOHATBHONW IPAMOTHOCTH
Y COIMATIbHON KOMITETECHIIMU 00YyYaroIIUXCsl;



CIIOCOOHOCTh oOyJaromxcst HCII0JIb30BaTh OCBOCHHBIE
MEXIUCITUTUTMHAPHBIE, MUPOBO33PECHUYECKUE 3HAHWS W YHUBEpPCAIbHBIE y4eOHBIE
JIEUCTBUA B IMO3HABATEILHON U COLMAIBHOU MPAKTHUKE.

MeranpeaMeTHbIE PE3yJbTaThbl OTPAXKAIOT OBJAJCHUE YHUBEPCATbHBIMU
y4eOHBIMA  TI0O3HABATEILHBIMH, KOMMYHHKATUBHBIMH W  PETYJSITUBHBIMHU
JNICUCTBUSIMU.

OBJ1ajieHNe YHUBEPCAJIbHBIMU Y4eOHBIMHU MO3HABATEIbHBIMU A€ICTBUSIMM:

1) 6a30Bble JJOru4YecKue aecTBHSI:

CaMOCTOATENIbHO  (OpMYJHUPOBATh W aKTyaIM3upoBaTh  IpoOliieMy,
BCECTOPOHHE €€ pacCMaTpUBaTh;, ONPEACHATh UEIW ACATECIbHOCTH, 3a/1aBas
MapaMeTpbl U KPUTEPUU UX
JTOCTUXKEHUS, COOTHOCUTh PE3YJIbTAThl JACATEIBHOCTA C MOCTABJICHHBIMU LICIISIMU;
MCTIOJIb30BaTh MIPU OCBOCHUH 3HAHUUM NPUEMBI JIOTUYECKOTO MBIIIJIEHUS —
BBIJICJISITh XapaKTEPHbIE MPU3HAKK TMOHATHM M yCTAHABIMBATH MX B3aUMOCBS3b,
HCIIOJIb30BaTh COOTBETCTBYIOIINE MOHITHS ISl OOBICHEHUS OT/IEJIbHBIX (DaKTOB U
SIBJICHUM;

BBEIOMPATH OCHOBAHUS U KPUTEPHUH JJIs KIIacCU(PUKAIINN BEIIECTB U
XUMUYECKUX PEaKIUi; YCTaHABIMBATh MPUYUHHO-CIIEJICTBEHHBIE CBS3H MEXIY
M3y4aeMbIMHU SIBICHUSIMH; CTPOUTH JIOTHUECKHE PaCCyXICHUS (WHIyKTUBHEBIE,
JEAYKTUBHBIE, T10
aHAJOTUM), BBIABISATH 3aKOHOMEPHOCTH U TPOTHUBOPEUHUS B PaCCMaTPUBAEMBbIX
ABJICHUSIX, (OPMYITUPOBATh BBIBOJBI U 3aKIIOYEHUS; MPUMEHSITh B MPOIECCE
MO3HAHUS, WCIOJb3yeMble B XWMHH CHUMBOJHMYECKHE (3HAKOBBIE) MOJIEIIH,
peoOpa3oBbIBATh MOJICIbHBIC MPEACTABICHUS — XUMHUYECKUM 3HAK (CHUMBOJI)
alIeMeHTa, XuMHu4deckas popmyiia, ypaBHEHUE XUMUYECKON PEaKIMK — PU PEeLICHUU
y4eOHBbIX TIO3HABATEIbHBIX M MPAKTUYECKUX 3a7ad, MPUMEHITh Ha3BaHHbIC
MOJICIIbHBIE TIPE/ICTABIICHUS ISl BBISIBJICHHUS XapaKTEPHBIX MPU3HAKOB M3y9aeMbIX
BELIECTB U XUMUYECKUX PEAKIIHIA.

2) 0a30BbIe HCCJIEN0BATEIbCKHE JIEHCTBUS:

BJIAJICTh OCHOBAMH METOJIOB HAYYHOTO TIO3HAHUS BEIIECTB U XUMUYECKUX
peakuuii; ¢GopMyauMpoBaTh UEIM W 3aJa4d  HUCCJIEJO0BAHMS, UCIOJIb30BaTh
MOCTaBJICHHBIE W CaMOCTOSTEIBHO C(HOPMYIHPOBAHHBIE BOMPOCHI B KAYECTBE
WHCTPYMEHTA TO3HAHUS W OCHOBBI ISl (DOPMUPOBAHMS THUIIOTE3BI MO IMPOBEPKE
PaBUILHOCTH BBICKA3bIBAEMBIX CYXKICHUH; BIAJIETh HABBIKAMH CAMOCTOSTEIHLHOTO
IUTAHUPOBAHUS U MPOBEACHUS YUYEHUUYECKHX HKCIIEPUMEHTOB, COBEPILIEHCTBOBATH
yMEHUs HaAOJFOMaTh 32 XOJOM MPOIecca, CaMOCTOSTEIbHO MPOTHO3UPOBATH €TO
pe3ynbTart, GopMyIUPOBaTh 0OOOIICHHS U BBIBOJIBI OTHOCHTEILHO TOCTOBEPHOCTH
pE3yNbTaTOB MCCIENOBAHUSA, COCTAaBJISATh OOOCHOBAaHHBIM OTYET O MPOJEIIAHHON



paboTte; mMpUOOpPETaTh OMBIT YYCHUUICCKON HCCIEIOBATENBCKON W TPOEKTHOMN
NEeSATETLHOCTH, MPOSBISATH CIIOCOOHOCTH M TOTOBHOCTD K CAMOCTOSITEIIbBHOMY TIOMCKY
METOJIOB PpCIICHHUS TPAKTHUECKUX 3a7a4, MPUMEHEHHIO pPa3IUYHBIX METOJOB
TIO3HAHMSI.

3) paGora ¢ uapopmanmeii:

OpPUEHTHPOBATHCS B Pa3TUYHBIX UCTOYHUKAX HHPOPMAIUH (HAyIHO-
MOMyJISIpHAsT JIUTepaTypa XWMHUYECKOTO COJIepKaHUs, CIPABOYHBIC TIOCOOUS,
pecypcel HTepHETa), aHAIM3UPOBATh MHPOPMAIMIO PA3TMYHBIX BUIOB U (OpM
NPEICTABICHHUS, KPUTHYCCKH OIICHUBATH e TOCTOBEPHOCTH U
HEMIPOTHUBOPEUYNBOCTH;

dbopMyIMpOBaTh 3aNPOCHl M MPUMEHSTh PA3IMYHBIE METOJBI MPU TOWCKE U
otbope wuHbOpMaLMK, HEOOXOAMMOW JJIi BBINOJHEHUS Yy4eOHBIX 3ajay
OMpeNeNEHHOr0 THUIA; MPUOOPETaTh OMBIT HCIOJIB30BAaHUS HH(GOPMAIIMOHHO-
KOMMYHHUKATHBHBIX
TEXHOJOTM M pa3IMYHBIX TOWCKOBBIX CHCTEM; CaMOCTOSTEIHLHO BBIOMPATH
onTUMajibHyt0  dopMy mpeacTaBieHus HHPopMmanuu  (CXembl, Trpadukw,
auarpaMMbl, TaONWIBI, PUCYHKH W APYTHE), HCIOJb30BaTh HAYYHBIA S3bIK B
KauecTBE CpeACTBa IMpU paboTe C XUMHUYECKOW HHGPOpMalUeil: MNPUMEHSTh
MEXIpeaMeTHbIe (pu3nyeckue U MaTeMaTUYECKKe) 3HaKH U CUMBOJIBI, (hOPMYJIHI,
ab0peBHaTyphl, HOMEHKIATYpy; HCIOIb30BaTh M MPEoOpa3oBbIBaTh 3HAKOBO-
CUMBOJIMYECKUE CPEIICTBA
HaTJISAHOCTH.

OBiajeHne YHUBEPCAJIbHBIMH KOMMYHHUKATHBHBIMH 1eHCTBUSIMM:

3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYK/IaeMON TEMbI B XOJ€ IUAaora W/uin
IUCKYCCHH,  BBICKAa3bIBaTh  HJEH, (POPMYIHpPOBATH CBOM  MPENJIOKEHUS
OTHOCHTEIILHO BBITIONHEHUS TPEUIOKEHHON 3a7]aui; BBICTYNaTh C MPE3eHTaINeH
PE3yNbTATOB MO3HABATEIHHOM NEATEILHOCTH, MOMYyYEHHBIX CAMOCTOSITEIHHO WITH
COBMECTHO CO CBEPCTHHKAMH TMPHU BBIMIOJIHEHHH XHMHYECKOTO JKCIIEPUMEHTA,
NPAaKTHYECKOH paboThl IO HCCICNOBAHUIO CBOWCTB H3Y4aeMbIX BEIIECTB,
peaiM3aniui y4eOHOTO TMpoeKTa W (POpPMYIHPOBATH BBIBOABI IO peE3yJbTaTaM
MPOBEAEHHBIX MCCIICIOBAHUHN ITyTEM COTJIACOBAHUS TIO3UIIUN B X0/1€ O0CYXICHUS U
oOMeHa MHCHHSIMU.

OgiiaieHHe YHHUBEPCAJbLHBIMHU PEryJsiTHBHBIMH 1€ CTBUSIMU:

CaMOCTOSITENIbHO TUIAHUPOBATh M OCYIIECTBISATH CBOIO TO3HABATEIHLHYIO
JESTENIbHOCTh, OTpeneNsas e€ Iend W 3aJadyd, KOHTPOJIHMPOBaTh M IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh IMpenjaraeMblii aJiropuT™M JEHCTBUH MpH
BBITIOJITHCHUH Y4YEOHBIX M HCCIICIOBATEIbCKAX 3ajad, BBIOMpATh Hambosee
3¢ (deKTUBHBIA CMOCO0 WX peuieHus ¢ y4ETOM TMOJIYYEHHs HOBBIX 3HAHUU O



BCHICCTBAX MW XHMHUUYCCKUX PCAKIUAX] OCYHICCTBIIATE CAMOKOHTPOJIb cBoOeEi
ACATCIBHOCTH HAa OCHOBC CaMOaHaIn3a
N CaMOOLCHKH.

INPEAMETHBIE PE3YJIBTATDBI
10 KITACC

[IpenmeTHble pe3ylbTaThl OCBOEHUA Kypca «OpraHuueckas XUMUS»
OTPAKAOT:

c(hOPMUPOBAHHOCTh  MPEJCTABIEHUA O XMMHYECKOM  COCTaBJISIOLIEH
€CTECTBEHHO-HAYYHOM KAPTUHBI MUPA, POJIM XUMHUH B IO3HAHUU SIBIICHUN TPUPObI,
B (OpPMHPOBAHUU MBIIUICHUS U KYJbTYPbl JHAYHOCTH, €€ (DYHKIIMOHAIHLHON
IPaMOTHOCTH, HEOOXOJIMMOM JUIsl pellieHUs MPAKTUYECKUX 3a7a4 M IKOJIOTHYECKU
000CHOBAaHHOTO OTHOIIECHMSI K CBOEMY 370pPOBbIO U MPUPOAHON Cpene; BiaJeHHE
CUCTEMOM XMMHUYECKHUX 3HAHUW, KOTOPAsl BKIFOYAET: OCHOBOIOJIATal0IIEe TOHATHUS
(XMMUYECKHIT 3JEMEHT, aToM, OJJIEKTPOHHasi o000JI0YKa aroMma, MOJEKYJa,
BAJICHTHOCTb,  DJIEKTPOOTPULIATEIIBHOCTh, XHMHUYECKAs CBS3b, CTPYKTYpHAas
dbopmyna (pa3BépHyTas U COKpall€HHasi), MOJb, MOJISIpHAs Macca, MOJISIPHBIMI
00BEM, YTIEpONHBIN CKeNeT, (YHKIHMOHAIbHAS TPYIA, paguKkal, H30Mepus,
M30MEPBI, TOMOJIOTMYECKUH psifl, TOMOJOTH, YTJIEBOAOPOIbI, KHUCIOPOA H
a30TCOAEpXKAIIUE COCAWHEHUS, MOHOMEp, TOJMMEDP, CTPYKTYpHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE COCIMHEHHUSI); TEOpPUM W 3aKOHBI (TE€OpHsl CTPOCHMS
oprannueckux BemectB A. M. byTiepoBa, 3aKOH COXpaHEHHsI MacChl BEILIECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKHM SI3bIK XHUMHH; MHUPOBO33PECHUECKUE 3HAHUS,
JeXalmuye B OCHOBE ITOHMMAHHUS MNPUYMHHOCTH M CUCTEMHOCTH XHMHUYECKHX
SABJICHUM, (PAKTOJIOTMYECKHUE CBEIEHUS O CBOWCTBAaX, COCTaBe, MOJYYEHUH U
0€30macHOM HCIIOJIh30BAHUN BAKHEUINIUX OPTaHWMYECKUX BEHIECTB B OBITY H
MPAKTUYECKON NEATeITLHOCTH 4YeJIOBEeKa; C(HOPMHUPOBAHHOCTh YMEHUW BBISBIISATH
XapaKTepHbIEC NTPU3HAKK MOHITUM, YCTAHABIMBATh UX B3aUMOCBS3b, HUCMOJIb30BATh
COOTBETCTBYIOIIME TMOHATHS MPU ONKHCAHUU COCTABA, CTPOEHUS M IMPEBPALLICHUI
OPTaHWUYECKUX  COeAMHEHUH; CcPOPMUPOBAHHOCTHP yYMEHUH  HCIOJIH30BATh
XUMHUYECKYK) CHMBOJIMKY JUISI COCTaBJIEHUS MOJIEKYJSIPHBIX W CTPYKTYPHBIX
(pa3BEpHYTOM, COKpalIEéHHON) (GOpMya OpraHUYECKHX BEIIECTB M YpPaBHEHHI
XUMHAYECKUX pPEaKLUHi, N3roTaBIMBaTh MOJEIH MOJIEKYJ] OPTraHUYECKHX BEIIECTB
I8 WUIKOCTPAIMA  MX  XHMHUYECKOTO MW MOPOCTPAHCTBEHHOTO  CTPOCHMUS,
c(hOPMHUPOBAHHOCT, YMEHHUHM YyCTAHABJIMBATH MPUHAJICKHOCTh HM3yYCHHBIX
OpPraHMYECKUX BEIIECTB IO HX COCTaBy M CTPOEHUIO K OINPEIEIEHHOMY



KJIAcCy/Tpymnmne COeAMHEHUN (YTJIeBOAOPOAbI, KHUCIOPOA U a30TCOAEpIKallue
COEMHEHHUS, BBICOKOMOJICKYJISIPHbIE COEIMHEHUS), JaBaThb MM Ha3BaHHS IIO
cucrematndeckord HomeHkiatype (IUPAC), a Takxke NpUBOAUTH TPUBHUATILHBIC
Ha3BaHUSl OT/AEJIbHBIX OpPraHMYECKUX BEIECTB (STUJICH, MPOIMUJIEH, alleTUJIEH,
ATWJICHTIUKOJb, TIUIEPHH, (DEeHON, (opMambaerua, aneraibAeTu/l, MypaBbUHAs
KHUCJIOTa, YKCYCHasl KUCJIOTa, OJIEMHOBAsI KACJIOTA, CTEAPUHOBAs KHCJI0TA, TJIFOK034,
(bpyKTO3a, Kpaxma, [eJUTI0103a, TNIUIHH ); COOPMUPOBAHHOCTH YMEHUS ONPEEISTh
BU/JIbl XUMUYECKOU CBSI3U B

OpPraHUYECKUX COEANHEHUAX (OJUHAPHBIE U KPaTHbIE);

chOpPMUPOBAHHOCTh YMEHUS TPUMEHATH TMOJIOKEHHUSI TEOPHUH CTPOCHHUS
oprannueckux BemecTB A. M. BytnepoBa st 00bACHEHUS 3aBUCUMOCTH CBOMCTB
BELIECTB OT HX COCTaBa M CTPOCHMS; 3aKOH COXPAHEHUs MacChl BEIIECTB;
c(OPMUPOBAHHOCTh YMEHHUI XapaKTEpHU30BaTh COCTAB, CTPOEHUE, (PUBNUYECKUE U
XUMHAYECKME CBOMCTBA THUIIMYHBIX IPEACTABUTEIEH  Pa3NMYHBIX  KJIACCOB
OpraHUYECKUX BEIIECTB (METaH, 3TaH, STUJICH, TPOIHIICH, alleTHIICH, OyTaaueH-1,3,
MeTHI0yTagueH-1,3, 6eH3051, METaHOI, ITAHOJI, STUIEHIJIMKOJIb, TIULEPUH, (EHOII,
aleTalbIeru, MypaBbUHas U YKCYCHAsl KACIIOTBI, TVIFOKO3a, KPaXMaJl, LEJUII0I03a,
AMUHOYKCYCHAsl KHMCJIOTA), WUIFOCTPUPOBATh F'€HETUYECKYIO CBA3b MEXIYy HHUMHU
YPAaBHEHUSIMU COOTBETCTBYIOIIUX XHMHYECKHUX PEAaKIUH C MCHOJb30BaHUEM
CTPYKTYPHBIX (hOpMYI1; CPOPMUPOBAHHOCTh YMEHUS XapaKTEpPU30BaTh UCTOUHUKU
YIAEBOJOPOAHOTO ChIphS (HEe(Th, NPUPOAHBIA Tra3, Yroib), CHOCOOBI HX
nepepaboOTKU W NPAKTHYECKOE TMPUMEHEHHE TMPOJIYKTOB  IMEpepadOTKH;
c(OpMUPOBAHHOCTb YMEHHUI IPOBOANUTD BBIUMCIIEHUS IO XUMUYECKUM YPABHEHUSIM
(macchbl, 00bEMa, KOJIMYECTBA HMCXOJHOTO BEIIECTBA WIM MPOAYKTAa PEaKLUU IO
U3BECTHBIM Macce, 00BEMY, KOJMYECTBY OIHOTO W3 MCXOJHBIX BELIECTB WU
MPOAYKTOB peakinu); CGOPMUPOBAHHOCTh YMEHUHN BIAJE€Th CUCTEMOW 3HAHUI 00
OCHOBHBIX METOJIaX HAay4HOIO ITO3HAHMS, UCIOJIb3YEMbIX B XUMUU IIPU U3y4YCHUU
BEIIECTB W XMMMYECKUX SBJICHUH (HaOIIOEHUE, W3MEPEHUE, DSKCIEPUMEHT,
MOJICJIMPOBAHUE), UCMOJb30BaTh CUCTEMHbIE XUMHUYECKHE 3HAHUS JUISl TPUHITHUS
pelIEeHNH B KOHKPETHBIX KM3HEHHBIX CUTYAlUAX, CBSI3aHHBIX C BEIIECTBAMU U HUX
IpPUMEHEHUEM; C(POPMHUPOBAHHOCTh YMEHUN COOJNIIO/aTh MpaBUiia IOJIb30BAHMS
XUMHUYECKOU
NoCcyZoi U J1abopaTOpHBIM O0OpYAOBAaHMEM, a TaKKe MpaBHia OOpallleHUs C
BEIIECTBAMHU B COOTBETCTBMM C HMHCTPYKLHSMH IO BBINOJIHEHUIO JIAOOPATOPHBIX
XUMHUYECKHUX OMNbBITOB; C(POPMUPOBAHHOCTh YMEHHUM IJAHUPOBATh U BBIIOJHATH
XUMUYECKANA  DKCIIEPUMEHT  (MPEBpALIEHUS OPraHUYECKUX BEIIECTB  IpHU
HarpeBaHuM, IOJy4YEHUE ITWIEHA U U3YYEHUE €TI0 CBOMCTB, KAYECTBEHHBIE PEAKLIUN
OpPraHUYECKUX BELIECTB, J€HATypalus OEJIKOB IIPU HArpEBaHUU, LIBETHBIE PEAKIIUU



0€JIKOB) B COOTBETCTBUH C MPaBUJIAMHU TEXHUKH 0€30MacHOCTU MpU OOpaIIeHHuH C
BEUIECTBAMH M JaOOPaTOpPHBIM O0OpPYIOBaHUEM, TMPEACTABIATh PE3YJIbTATHI
XUMHUYECKOTO SKCIEpUMEeHTa B (OopMe 3aluCHU YpPaBHEHUH COOTBETCTBYIOIIUX
peakumii W  (GOpMYJIHMpPOBATH BBIBOJABI HAa OCHOBE OTUX pE3YJIbTaTOB;
chOPMHUPOBAHHOCTh ~ YMEHUW  KPUTHYECKH  AHAIM3UPOBATH  XUMHYECKYIO
uH(POpPMALIMIO, TOJIyYaeMyl0 U3 pa3HbIX HCTOYHUKOB (CpeICTBa MAacCOBOM
uHdopMmanmu, aTepHeT u apyrux);

c(hOPMUPOBAHHOCT, ~ yMEHUM  cOONIOJaTh  MpaBUjia  IKOJOTHYECKHU
1[e1eCO00pa3HOro MOBEACHUS B OBITY U TPYAOBOW JACSITENBHOCTH B IEIAX
COXPAaHEHMUS CBOETO 3J0POBbS M OKPYXKAIOWIEW NPUPOJHOM Cpelbl, OCO3HABATh
OMAacCHOCTb BO3JCHCTBHS Ha >KUBBIC OPraHW3Mbl ONPENCIEHHBIX OPTraHUYECKUX
BEIEeCTB, MOHMMas cMmbich mokazatens [IJIK, moscHaATh Ha mpumepax crmocoObl
YMEHBIIICHUSI U TMPEIOTBPAILCHUS] HMX BPEAHOTO BO3ACHCTBHUS HA OpPraHu3M
YesioBeKa; M OOydarolIuxcsi ¢ OTPAaHMYEHHBIMH BO3MOMKHOCTSIMU 3JI0POBBSI:
yMEHHUE MPUMEHSATh 3HAHUS 00 OCHOBHBIX JOCTYITHBIX METOJIaX MO3HAHHUS BEIIECTB
U XMMHUYECKUX SIBJICHUM; JJISl CICMBIX U CIA00BUIAIIUX OOYYAIOUIUXCS: YMEHHUE
HCIIOJIh30BaTh pelbe(HO-TOUCUHYIO cucTeMy oOo3HadeHuit JI. bpaiins nis 3anucu
XUMUYECKUX (HOPMYII.

11 KIIACC

[IpenMeTHble pe3ynbTaThl OCBOEHUA Kypca «OOm@as M HeopraHuyeckas
XUMUS OTPakKaroT:

chOPMHUPOBAHHOCTh  MPEACTABICHUNM: O XUMHYECKOW COCTaBJISIOIICH
€CTEeCTBEHHO-HAYYHOU KapTUHBI MUPA, POJIM XUMUHU B TIO3HAHUU SIBJICHUN TTPUPO/IBI,
B (OpPMHPOBAHUU MBIIUICHUS W KYJbTYPbl JAYHOCTH, €€ (DYHKIIMOHAIHLHON
IPaMOTHOCTH, HEOOXOIUMOM JIJIsi pEIIeHUs] TPAKTUUYECKUX 3a7a4 U IKOJOTHUYECKU
000CHOBAaHHOTO OTHOILICHHUS K CBOEMY 3JI0POBBIO U MPUPOJHON Cpeje; BIaJCHUE
CUCTEMOW XMMUYECKUX 3HAHUM, KOTOpasi BKIIOYAET: OCHOBOMOJIATAIOIINE MOHATHS
(XMMHYECKHI AJIEMEHT, aTOM, M30TOIl, S-, P-, d- SJIEKTPOHHBIC OPOUTAII aTOMOB,
MOH, MOJIEKYJIa, MOJIb, MOJISIPHBIN 00BEM, BAJICHTHOCTh, AJIEKTPOOTPUILIATEIHHOCTD,
CTETNeHb OKHWCJICHUsI, XUMHUYECKasl CBsI3b (KOBaJE€HTHAasl, HOHHAs, MeTaJTnyecKas,
BOJIOPOJIHASI), KpUCTAIUIMYECKasi PEIIETKA, TUIIBI XUMUYECKUX PEaKIUil, pacTBop,
ANEKTPOIUTHI, HEANEKTPOJIUTHI, JIEKTPOJIUTHUUECKAS AUCCOIUAIIUS, OKUCIUTEIb,
BOCCTAHOBHUTEb, CKOPOCTh XHMHUYECKOW peakiuu, XUMHUYECKOE pPaBHOBECHE);
TEOPUU U 3aKOHBI (TEOPHS DJICKTPOJUTUUECKON IUCCOIMALNM, TEPUOANYECCKUN
3akoH /. 1. MenneneeBa, 3aKOH COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPAHEHUS U
MpPEBpAILCHUS] DHEPTHMM TPU  XUMUYECKUX  PEAKLHUSIX), 3aKOHOMEPHOCTH,



CUMBOJIMYECKUH SA3BIK XMMHUH, MHPOBO33PEHUYECKHE 3HAHMS, JIEKAIUE B OCHOBE
MOHUMAHUS  NPUYMHHOCTH M CHCTEMHOCTM  XUMHUYECKUX  SIBJICHUH,
(aKTOJIIOrMYECKHE CBEJIEHUS O CBOWCTBAxX, COCTaBE, MOJYYEHUH M O€30MacHOM
UCIIOJIb30BaHUU BAXKHEHIINX HEOPTaHWYECKUX BELIECTB B OBITY M MPAKTUUYECKOU
NEeSATEIbHOCTH YEI0BEKa,;

c(OpPMUPOBAHHOCTh YMEHHUI BBIABIATH XapaKTEPHbIE MPU3HAKH TOHITHM,
YCTaHABJIMBATh UX B3aMMOCBS3b, MCIIOJIB30BAaTh COOTBETCTBYIOIIME MOHATUSA IIPU
ONHMCAaHUU HEOPraHWYECKUX BELIECTB U MX MpPEBpPALICHUN; CHOPMUPOBAHHOCTD
YMEHHM HCIOJIb30BaTh XUMHUYECKYI0 CHUMBOJIUKY JJIi COCTaBICHUS (PopMyn
BEILECTB U YPABHEHUN XUMHUYECKUX PEAKIUI, CUCTEMATHUYECKYI0 HOMEHKJIATYPY
(IUPAC) u TpuBHa@JIbHBIE Ha3BaHMUs OTIEIbHBIX HEOPraHMYECKHUX BEILIECTB
(yrapHblii Ta3, yIJIEKHCIbIA ra3, aMMHaK, raméHas U3BeCTb, HETallEHAsl U3BECTh,
NUThEBAsl COJA, NUPUT U JApyrue); cHOPMUPOBAHHOCTH YMEHHUH OINpPEACIAThH
BaJICHTHOCTb W CTENECHb OKHUCJICHUS XUMHUYECKMX DJIEMEHTOB B COEIUHEHUAX
pa3iIMYHOTO COCTaBa, BHUJ XHUMHUYECKOM CBs3M (KOBAJIEHTHas, HWOHHAf,
MeTaJuIM4ecKasi, BOJOPOJHAsI) B COEAMHEHMSIX, TUIl KPUCTAJUIMYECKOW PEIIETKU
KOHKPETHOI'O BEILIECTBa (aTOMHAasl, MOJIEKYJIIpHAs, WOHHAs, METAJUIMYecKas),
XapakTep cpeAbl B BOJHBIX PACTBOPAX HEOPraHUYECKUX COCIUHEHNN;

c¢(OpMHUPOBAHHOCTh yMEHUI yCTaHaBIUBATh IIPUHAJICKHOCTh
HEOPTaHMYECKUX BEIIECTB MO HMX COCTaBy K ONpPeNeiI€HHOMY KIacCy/TpyIe
COEIMHEHUM (MPOCTHIE BELECTBA — METAJUIBI U HEMETAJUIbl, OKCHUJIbI, OCHOBaHMUS,
KHCJIOThI, aM(OTEepHble THAPOKCUABI, COJH); CHOPMUPOBAHHOCTb YMEHHIl
packpeiBaTh CcmbIcH nepuoandeckoro 3akoHa JI. WM. MengeneeBa wu
JE€MOHCTPUPOBATh ero CUCTEMATU3HUPYIOLIYIO, O0O0BSCHUTENBHYIO U
IPOrHOCTUYECKYI0 (QYHKIUHM;  C(HOPMHPOBAHHOCTh YMEHHM XapaKTepU30BaTh
AJNIEKTPOHHOE CTPOECHHE aTOMOB XHMMHMYECKUX 3JIEMEHTOB |4 mepuonos
Ilepnonnueckoi cucremsl xXumnuyeckux aemeHToB 1. . Menaeneesa, ucnonb3ys
MOHSTHS «S-, P-, dIEKTPOHHBIE OPOUTAINY, «IHEPTETUUECKUE YPOBHI», OOBSICHATH
3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB XMMUYECKUX AIEMEHTOB U UX COEUHEHUM 110
neproaam u rpynmam [lepuoaruueckon CUCTEMbI XUMUYECKHUX 3i1eMeHTOB Jl. .
Memnneneesa; copMHUPOBAaHHOCTh YMEHUHN XapaKTepU30BaTh (OMHUCHIBATH) 0OIIME
XUMUYECKAE CBOWCTBA HEOPraHMYECKUX  BEUIECTB  Pa3jIUYHBIX  KIIACCOB,
NOATBEPKAATh CYIIECTBOBAHUE TI€HETUYECKOM CBSI3U MEXKIYy HEOPraHWYECKUMH
BEILIECTBAMH C IOMOILIBIO YPaBHEHUI COOTBETCTBYIOIIMX XWMHUYECKHX PEaKIUil;
c(OPMHUPOBAHHOCTH YMEHUS KIACCU(PHUIIMPOBATH XUMUUECKHE PEAKLIUHU TIO
pa3iaMyYHBIM IMPU3HAKaM (YHCIY M COCTAaBY pPEarupyrolIMX BEILIECTB, TEIIOBOMY
3¢ (deKTy peakunu, U3MEHEHHIO CTENEHEH OKHCJIEHMs AJIEMEHTOB, 0O0paTUMOCTH
peakiuu, Yy4YacTHIO KaTauu3atopa); CcHOpMHPOBAHHOCTh YMEHHH COCTaBISTh



YPAaBHEHHSI PEAKUHUM PA3JIMYHBIX THUIIOB, MOJHBIE W COKPAILIEHHBIE YPABHEHUS
peaKImii HOHHOTO OOMEHA, YUUTHIBAS YCIIOBUS, TTPU KOTOPBIX ATH PEAKIINH HIYT 10
KOHIIQ;
c(hOpMHUPOBAHHOCTH YMEHUU MPOBOJIUTh PEAKLUWH, IOATBEPKAAIOIINE
KAQ4ECTBEHHBIN COCTAB PA3JIMYHBIX HEOPTAHUUYECKUX BEMIECTB, PACTIO3HABATH
ONBITHBIM MYTEM HMOHBI, IPUCYTCTBYIOIIUE B BOJHBIX PACTBOPAX HEOPraHUYECKUX
BEIECTB; CPOPMUPOBAHHOCTh YMEHHUU PacKpbIBaTh CYIIHOCTb
OKHCJIUTEIIBHO-
BOCCTAHOBUTEJIHLHBIX PEAKIMI MOCPEICTBOM COCTABJICHUS DJICKTPOHHOTO OanaHca
ATUX peakiuil; chOPMUPOBAHHOCTL YMEHUN OOBACHITH 3aBHCHUMOCTb CKOPOCTH
XUMHUYECKOU
peaKIMK OT Pa3INYHbIX (PAKTOPOB; XapaKTep CMEMICHHUS] XUMHUUECKOTO PAaBHOBECHS
B 3aBUCUMOCTH OT BHelIHero Bo3aencTBus (mpunuun Jle [latense);
c(hOpPMHUPOBAHHOCTh YMEHHUI XapaKTePHU30BATh XUMUUYECKHE MPOIIECCHI,

JIeKAIIMe B OCHOBE TMPOMBIILUICHHOTO TOJYYCHUs CEPHOM KHCIOThI, aMMHUaKa, a
Takke CHOPMHPOBAHHOCTH MPEICTABICHUA 00 OONIMX HAyYHBIX MPHUHIMIIAX MU
AKOJIOTHYECKUX MpoOJeMax XHMHYECKOTO TIPOU3BOACTBA; C(HOPMHPOBAHHOCTH
YMEHUH MPOBOAMTH BBIYUCIICHUS C UCTIOJIb30BAHUEM
TIOHSITHUS «MAcCOBasi JI0JIs BEIIECTBA B PACTBOPEY», 00bEMHBIX OTHOIICHUI ra30B
IIPH XUMUYECKHUX PEAKIIHMIX, MacChl BEIIECTBA WM 00bEMA Ta30B 110 U3BECTHOMY
KOJINYECTBY BEIIECTBA, MACCe WM 00BbEMY OJJHOTO M3 YYACTBYIOIIUX B PEAKIMH
BEIIECTB, TEIUIOBOTO () (heKTa peakiii Ha OCHOBE 3aKOHOB COXPAHEHHUS MaCChI
BEIIECTB, MPEBPAILICHUS U COXPAaHEHUS SHEPTHH; CPOPMUPOBAHHOCTh YMECHUN
COOJIIOIaTh MPaBKJIA MOJIB30BAHUS XUMUYECKOH MOCYI0H 1 Ja00paTOPHBIM
o0opyIoBaHUEM, a TAKXKE TIPABUIIA OOPAIIEHHUS C BEIIECTBAMHA B COOTBETCTBHH C
WHCTPYKIIUSMH 110 BBITIOJTHEHHUIO JJA0OPATOPHBIX XUMUYECKUX OIBITOB,;
Cc(OPMHUPOBAHHOCTh YMEHUH IJIAHUPOBATH M BBITIOJIHITh XMMUYCCKHIA
9KCIIEPUMEHT (pa3Io’KeHHE TIEPOKCHIa BOJIOPO/Ia B IPUCYTCTBUH KaTaIA3aTopa,
OIIpe/IeIIeHUE cpenbl pPacTBOpOB BEIIECTB  C TIOMOTIIBIO
YHHUBEPCAJILHOI'O UHINKATOPA, BIUSHUE PA3JIMYHBIX ()aKTOPOB HA CKOPOCTh
XUMHYECKON peaKIMH, PeaKIIMi HOHHOTO 0OMEHA, KaYeCTBCHHBIE PEaKIINX Ha
cyib(at-, KapOOHAT- M XJIOPH/I-aHHOHBI, HA KATHOH aMMOHHSI, PEIIICHNE
IKCIEPUMEHTAIBHBIX 3371a4 10 TeMaM «Metaiuis» u «HemeTamib») B
COOTBETCTBHUH C MPABWIAMH TEXHHUKH 0€30ITaCHOCTH TIpH 00paIleHuH C
BEIECTBAaMH H JJa0OPAaTOPHBIM 000PYI0BAHUEM, ITPEICTABIISATEH PE3YIbTaThI
XUMHYECKOTO KCIIEPUMEHTA B (POPME 3aITUCH YPaBHEHUI COOTBETCTBYIOIINX
peakiuii 1 GopMyTUPOBATH BBIBOJIBI HA OCHOBE 3THX PE3YJIbTaTOB;
c(OPMHUPOBAHHOCTh YMEHUH KPUTUYECCKHA aHATM3UPOBATH XUMHUECKYFO



uH(POpPMALIMIO, TOJIy4aeMyl0 U3 pa3HbIX HCTOYHUKOB (CpeICTBa MAacCOBOM
KOMMYHUKalUK, IHTEepHET U ApYTHX);

c(hOPMUPOBAHHOCT, ~ yMEHUM  cOONIOJaTh  MpaBUjia  IKOJOTHYECKH
11eJ1eCO00pa3HOro TMOBEIECHUS B OBITY W TPYAOBOM JESATENBHOCTH B LEJAX
COXpAHEHUsI CBOEr0 370pPOBbS MU OKPYXKArOUIEH NPUPOAHOW Cpeapl, OCO3HABAThH
OMACHOCTh BO3JEHCTBHUS Ha XKUBbIE OPraHU3Mbl ONPEIAECIEHHBIX BEIIECTB, IOHUMAs
cmpicn mokazarens I[IJIK, mosicHaTh Ha mnpumepax crnocoObl YMEHBIICHUS WU
OpEAOTBPAICHUS WX BPENHOTO BO3JCUCTBUS HA OpPraHu3M 4YEJNOBEKa; IS
00y4aroIuXxcsi ¢ OrPaHUYCHHBIMU BO3MOXHOCTSMU 370POBbs: YMEHUE MPUMEHSITh
3HaHHA 00 OCHOBHBIX JOCTYMHBIX METOAAaX MO3HAHHS BEIIECTB U XMUMHUYECKUX
SABJICHUM; JUISl CJIETIBIX U CIA0OBHUIAIIMX OOYYaIOIIMXCA: YMEHHE HCIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHuid JI. bpaiins mais 3anmmucu XUMHUYECKHUX

bopmy.



TEMATHUYECKOE IIVTAHUPOBAHUE 10 KJIACC

KoaunuecTBo yacos DJIeKTPOHHbIE
No 11/ HaumeHoBaHMe pa3ieioB U TeM (ungposnie)
° /m
IPOrpaMMbl Kontpoannsie | IIpakTudeckue o0pa3oBaTesbHbIe
Beero ecypesl
padoThI padoThI pecyp
Pa3nea 1. TeopeTruyeckue 0CHOBBI OPraHUYeCKOM XUMHH
[Ipenmer oprannueckod xumuu. Teopus
1.1 CTPOEHUS OPraHUYECKUX COCTUHEHUN A. 3
M. bytneposa
Uroro no pazneny 3
Pa3znea 2. YrieBoaopoanbl
2.1 [IpenenbHbIE YIIIeBOAOPOIBI — AJTKAHBI 2
5 HenpenenbHbie yriieBoIOpOIbI: AJKEHBI, .
’ AJIKaJIICHbI, aJIKUHBI 6
2.3 ApomaTHieckue yriaeBogopoabl 2
[IpupoaHbIe UCTOYHUKH YTJIEBOJIOPOJIOB H
24 uX nepepadoTka 3 1
Hroro no pazneny 13
Pasznen 3. Kucaopoacoaep:kamnue oprannyeckue coeIuHeHust
3.1 Cnuptsl. @eHon 3




Anpaeruapl. KapO0oHOBBIE KHCIIOTHI.
3.2 7
Crnoxuble 3¢pupbl
3.3 VYrineBoasl 3
Uroro no pazgeny 13
Pa3znea 4. A3oTconeprkaimye opraHudecKkue coeIuHeHust
4.1 Amunbsl. AMUHOKHUCIIOTEL. benku 3
Uroro no pazgeny 3
Pasznea S. BoicokoMoieKkyJIsIpHbIE COeIMHEHUS
5.1 ITnacrmaccel. Kayuyku. Boigokna 2
Hroro no pazneny 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34




11 KITIACC

KoaunuecTBo yacos DJIeKTPOHHbIE
No i/ HaumeHoBaHue pa3/ie/ioB U TeM (m¢pposbre)
° /m
IPOrpaMMsI KonTtpoabnbie | IlpakTuyeckune obpaszoBaTesibHbIe
Bcero €CYDCLI
padoThI padoThI pecyp
Paszgen 1. Teoperuueckue 0CHOBbI XUMHUH
Crpoenune atomoB. [leproandeckuii 3akKoH
1.1 u Ilepuomnyeckas cucreMa XUMHUYECKUX 3
anemenToB 1. 1. MenaeneeBa
- CrpoeHnue BemectBa. MHOrooOpasue 4
’ BEIIIECTB
1.3 XHUMHYECKUE PEAKLIUU 6 1 1
Hroro no pazneny 13
Paznen 2. Heoprannueckasi XuMusi
2.1 MeTtanibl 6 1
2.2 Hemeraminl 9 1 1
CBsi3b HEOPraHMYECKUX U OPraHUYECKHUX
23 BEILIECTB 2
17

Uroro no pazneny

Pa3zgea 3. XuMus u s;Ku3HbL




3.1 XUMUS U )KA3HDb 4
Uroro no pazneny 4
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34







INOYPOYHOE IIVTAHUPOBAHHUE 10 KJIACC

KoaunuecTBo yacos DJIeKTPOHHbIE
Ne nugpossie
. Tema ypoka
n/n yp B Koutposbhble | Ipaktnueckne | 00PasoBaTelbHble
cero
padoThI padoThI pecypcenl
. [IpeameT oprannyeckoil XuMuu, € . 0 0
BO3HHUKHOBEHUE, Pa3BUTHE U 3HAYCHHE
Teopust cTpoeHHsI OpraHUuYeCKUX
) coequHenniit A. M. byrneposa, €€ OCHOBHBIE 1 0 0
MTOJIOKEHUSI
IIpencraBnenue 0 KJaccu(puKanuu
OpraHMYecKux  BemecTB. HomeHkiarypa
3 (cucremaTnyeckasi) ¥ TpUBHAIbHbIC HA3BaAHUS 1 0 0
OpPraHUYECKUX BEILECTB
4 AJKaHBI: COCTaB M CTPOEHUE, TOMOJIOTHYECKHU I . 0 0
paa
MeraH 1 3TaH — IPOCTEUIINE IIPEACTABUTENN {
3 aJIKaHOB 0 0
6 AJIKEHBI: COCTaB U CTPOCHHE, CBOMCTBA 1 0 0
. OTWIEH U TPONWIEH — MPOCTEUIIINE . 0 0
MIPEICTaBUTENH aJIKEHOB
9 [Ipaktuueckass pabdora Ne 1. «llomydenue . 0 .

OTUJICHA U U3YYCHHE €TI0 CBOMCTB»




AJkanueHsl. byranuen-1,3 Hu
MetunOyramuen-1,3.  [lomyuenue
CUHTETUYECKOTO Kay4dyKa U pe3HHbI

10

AJKUHBI: COCTaB B OCOOCHHOCTH CTPOCHUS,
TOMOJIOTMYECKUN  pAd. ALETWIEH —
MPOCTEUILINN MPEICTABUTEIb AJIKHHOB

11

Beluncienus no ypaBHEHHUIO XUMUYECKOU
peakuuu

12

Apensbl: 6eH30J1 U TOJTyOJI. TOKCUYHOCTD
apeHoB

13

['eneTnueckas cB3b yIraeBOAOPOIOB,
MPUHAJUICKAIUX K PA3IUYHBIM KJIaccaM

14

[TpupoaHbIE HCTOYHUKH YTIIEBOIOPOIOB!
NPUPOJIHBIN ra3 v ONYTHBIC HE(TAHBIC ra3bl,
HE(PTH U IPOAYKTHI €€ epepadoTKu

15

[TpupogHBIE HCTOYHUKH YTICBOIOPOIOB:
MIPUPOJIHBIN Ta3 U MOMYTHBIE He(TSHBIE Ta3bI,
He(pTh ¥ MPOAYKTHI € mepepadoTKH

16

KonrponsHas pabota o pazaeny
«YTII€BOIOPOABD

17

[IpenenbHbIC OTHOATOMHBIE CITUPTHI: METAHOJ
1 3Ta”od. BogopoaHas cBs3b

18

MHOroaToMHsble CIIMPTHL: STUICHITIMKOb U
[JIMLIEPUH




@DeHo: CTPOCHHE MOJIEKYINbI, (PU3NYECKUE U

19 XUMHUYECKHE CBOICTBA, TPUMEHEHHE

0 Anbaeruabl: GopManIbAeTUa U aleTalbIeTHI.
AneroH

)1 OnHOOCHOBHBIE —TpeeTbHbIE KapOOHOBBIE
KHCIIOTBI: MypaBbUHAs M YKCYCHAst

22 [TpakTrueckas padota Ne 2. «CBoiicTBa
pacTBOpa YKCYCHOM KHCIIOTBI»

) CreapuHOBasi U OJIEMHOBASI KMCIIOTHI, KaK

3 MPEICTaBUTENH BBICIIUX KapOOHOBBIX KHCIIOT

24 MBpbL1a KaK coJIM BBICIIUX KapOOHOBBIX KUCIIOT,
HX MOIOIIEE ICHUCTBHE
Crnoxsble >(QUpPBl Kak MPOU3BOJIHBIC

25 KapOOHOBBIX KUCIOT. [ HAPOIN3 CIOKHBIX
a¢upoB

) Kupsr: TUAPOIIU3, MIpUMEHEHUE,

6 OuoJsornueckasi pojb )KHUPOB

VYTaeBobl: COCTaB, KilaccuuKanus.

27 Bakueiiiue npeacraBuTeNn: TIII0K03a,
¢bpykTO3a, caxapos3a

-8 Kpaxmain u 11emuioso3a Kak mpupoIHbIe

IIOJIUMEPBI




KonrponpHast pabGora mo paznmery

29 «Kucnopoacoaepxkaiine opraHudecKue 1
COEIUHEHUS

30 AMUHBI: METUJIAMHAH U aHUJIHH 1
AMHMHOKHUCIOTBI Kak ampOTEepHbIS

31 OpPraHWYECKUE  COCIWHCHHS, UX 1
ouosiornyeckoe 3HaueHue. [lentuast
benku kak npupoaHsie

32 BBICOKOMOJICKYJISIPHBIE COSAMHECHHUS 1

13 OcHOBHBIE MMOHSTHS XUMHH .
BBICOKOMOJICKYJISIPHBIX COSTUHEHUN

14 OcHOBHBIE METOJIBI CHHTE3a .

BBICOKOMOJICKYJISAPHBIX COG)II/IHGHI/If/'I.

IInactmaccel, KaydykH, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34




11 KITIACC

Ne
n/n

Tema ypoka

KoanuyecTBo 4acoB

Bcero

KonTpoabHsbie
padoThI

IIpakTHyeckue
padoThI

DJIEKTPOHHBIE
nudposbie
o0pa3oBaTe/ibHbIE

pecypcebl

XVUMUYECKUN 3JIEMEHT. ATOM. OJEKTpOHHas
KOH(HTypamus aTOMOB

[Tepuonnueckuii 3akoH u llepnoanyeckas
cucTeMa XuMH4eckux sjiaeMmeHtoB JI. .
MenpeneeBa, UX CBSI3b C COBPEMEHHOM
TEOpUEH CTPOEHUS aTOMOB

3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB
XUMHYECKHX JJIEMEHTOB U UX COSAMHEHUN T10
rpynnam U neprojam. 3HaueHue
MEPUOINYECKOTO 3aKOHA U CHCTEMBI
XUMHYECKHX 31eMeHToB /.M. MeHaeneeBa B
Pa3BUTHH HAYKU

Ctpoenue BellecTBa. XHUMHUYECKass CBs3b, €€
BUbI; MCXaHU3MBbI 06pa3OBaHI/ISI KOBaHeHTHOﬁ
cBs3u. BogopoaHnas cBsi3b

BanenTHOCTh. DIEKTPOOTPUIIATETBHOCTD.
Crenenn okuciaenus. BemecTBa
MOJIEKYJISIPHOTO U HEMOJIEKYJISIPHOTO
CTpOCHUS




[TonsTHE 0 mUcnepCHBIX cucTemax. MIcTuHHbBIE
U KOJUIOMAHBIE pacTBOpbl. MaccoBas 10Jis
BEIIIECTBA B PACTBOPE

Knaccudukamnmst 1 HOMEHKIaTypa
HEOPraHWYECKUX CoeNMHEHUM. [ eHeTnueckas
CBSI3b HCOpI‘aHI/I‘-IeCKI/IX BCIICCTB, pa3quHbe
KJIaCCOB

Knaccudukanuss XUMHUECKHX peakiuii B
HEOPraHWYECKOW M OPraHUYeCKON XUMUHU.
3aK0H COXpaHEHUSI MACChl BEIIECTB; 3aKOH
COXpaHEHUS U MPEBpaICHUs SHEPTUH TTPU
XUMHUYCCKUX peaKI_II/ISIX

CkopocTtb peakiuu. OOpaTumMble peakuu.
XUMHUYECKOE paBHOBECHUE

10

[Ipaxruueckas pabora Ne 1. «Bnusiaue
pa3nuyHbIX (aKTOPOB Ha CKOPOCTb
XAMHYECKOU PEAKIUI)

11

DIeKTpoNuTHYeCKas aucconuanus. [lonsarue o
BojopogHOM mokazarene (pH) pacrtBopa.
Peakiiun  monHoro  obmena.  ['maponus
OpPTaHUYECKUX U HEOPTaHUYECKUX BEIICCTB

12

OKUCIUTEIHLHO-BOCCTAHOBUTEILHBIE pcaKkiuu.
[TonsiTHE 00 IEKTPOIM3E PACIUIABOB U
pacTBOPOB coJiei




13

KontponsHas pabota no paszneny
«TeopeTnueckne OCHOBBI XUMHIY

14

Mertamibl, ux nojoxenue B [lepuoanueckoit
CHCTEeME XuMHYecKkux »djementoB J[. W.
MenneneeBa W OCOOEHHOCTH CTPOCHUS
atomoB. OOmme ¢GU3UIECKHE CBOWCTBA
MCTAJIJIOB

15

CnnaBel METaJIOB. DJIEKTPOXUMHUYECKUM Psift
HaIPSHKEHUN METaJlIOB

16

XUMHUYecKre CBOMCTBA Ba)KHEUIIINX METAJIJIOB
(HaTpwWii, KU, KaJabIIUH, MATHAH, ATFOMAHUN )
U UX COCIUHEHUN

17

XUMHUYECKUE CBOMCTBA XpOMa, MEAU U UX
COeUHEHUN

18

XyMHUYecKre CBOMCTBA IIUHKA, JKeJe3a U UX
COCIUHEHUN

19

[Ipaktuueckass pab6ora Ne 2. "Pemenue
9KCIIEPUMEHTANIBHBIX 3aJ1a4 IO TeMe
«Metamiabi»"

20

Hewmeramnsl, ux nonoxenue B [lepuoanyueckoi
CHUCTEME XHMHYEeCKuX osneMmeHToB J[. MU.
MeHneneeBa 1 0COOCHHOCTH CTPOCHHS aTOMOB




duznueckne CBOWCTBA HEMETALIOB.

21 AmoTponusi HEeMETauIoB (Ha MpuMepe
KHCIIOpO/ia, cephl, pocdopa u yrieponaa)

99 XHUMHUUYECKUE CBOMCTBA IAJIOTCHOB, CEPBI U UX
COEIMHEHUI

) XUMHYECKUE CBOMCTBA a30Ta, hochopa u ux

3 COEIMHEHUI

4 XUMUYECKUE CBOMCTBA yIJIepoia, KpEMHUSA U
UX COEOUHEHUN

5 [IpuMeHeHre Ba)KHENIINX HEMETAIUIOB U UX

> COEMHEHUI

26 O000meane W CcHUCTEMATH3ALMA 3HAHUH 110
teMme «Hemeramb». Beruncnenus no
YPaBHEHUSAM XUMHUECKHUX PEaKIHi U
TEPMOXUMHUYECKHE PACUETHI
[Ipaktnueckass pabora Ne 3. «Pemenue

27 9KCIIEPUMEHTANIBHBIX 3aJ1a4 IO TeMe
"Hemertanmsi"»
KontponbHas padoTa mo temam «MeTayuibl» 1

28
«Hemertaib»

29 Heoprannueckue u opraHM4ecKue KUCIOTHI.

Heoprannueckue n oprannueckre OCHOBaHUS




AMoTepHbIe HEOpraHUYECKHEe U
OpraHuyYecKre coequHeHus. [ eneTnueckas

30 CBSI3b HEOPTaHUYECKUX U OPTaHUYECKUX 1
BEIECTB
Poib xuMu# B 00€CIICUCHUH YKOJIOTHYCCKOM,

31 DHEPreTHYECKON U MHIIEBOW OE30MacHOCTH, 1
paSBI/ITI/II/I MCIUIIUHBI
[IpeacraBnennss 00 o0OmUX HAYYHBIX

32 MPUHITUTIAX POMBIIIJIEHHOTO TIOTYYCHHSI 1
Ba)KHEUIIINX BEIIECTB

33 UYenoBek B MUpPE BEIIECTB U MATEPHUAIIOB 1

34 XuUMUA U 300pOBbE YEIOBEKA 1

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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YUYEBHO-METOJJNYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA OBA3ATEJ/IBHBIE YYEBHBIE
MATEPHAJIBI IS YYHEHUKA

METOINUYECKHUE MATEPHUAJIBI I YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPChHI
CETHN

HUHTEPHET






