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HOACHUTEJBHAS 3AITUCKA

[IporpaMma 1O XUMHM Ha YpPOBHE CpeAHEro ooOmero oOpa3oBaHUs
paspaborana Ha ocHoBe DenepanbHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O6
oOpa3oBanuu B Poccuiickoit denepanuny», TpeOOBaHUN K pe3yjbTaTaM OCBOEHUS
dbenepanbHOll 00pa30BaTEIFHOM MPOrpaMMBbl  CpeaHEro o0mero oOpa3oBaHUs
(®OI1 COO), npencraBieHHbIX B @DeaepaibHOM  TOCYAapCTBEHHOM
oOpazoBarensbHoM cTtanaapre COO, c¢ yuérom KoHuenuuu mnpenogaBaHus
y4ueOHOro mnpeamera «XHMHs» B 00pa3oBaTeNbHBIX OpraHusauusax Poccuiickoi
denepanuy, peamu3yIOIIUX OCHOBHBIE O0pa3oBaTElbHbIE MPOrPaAMMBI, U
OCHOBHBIX TONOKeHMM «Ctparernn pa3BuTHs BocnuTaHus B Poccuiickon
Oeneparuun Ha nepuoj 10 2025 rona» (Pacnopspkenue IlpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

OCHOBY IOAXOJOB K pa3pabOTKe MpOorpamMMbl MO XUMHUHU, K OIPEAEICHUIO
oOrieit crpaTeruy 00y4deHus, BOCIUTAHUS U PA3BUTHUSL OOYYAIOIINXCS CPEACTBAMU
yueOHoro npeamera «Xumusi» aig 10—11 kinaccoB Ha 0a30BOM YpOBHE COCTABUIIU
koHUentyanbHble nojoxkeHus GI'OC COO o B3auMOOOYCIOBIEHHOCTH IIEJIEH,
CONlep KaHMsl, PEe3yJbTaTOB OOy4deHUss W TpPeOOBaHWI K YPOBHIO TOJATOTOBKHU
BBIITYCKHUKOB.

XHUMUYECKOE oOpa3oBaHue, MOJIy4aeMOoe BBIITYCKHUKaMU
00111e00pa30BaTEIbHOM  OpraHu3alliM, SBISETCS HEOTHEMJIEMOM YacThl0 UX
oOpazoBaHHOCTH. OHO CIYyXUT 3aBEpIIAOIIMM 3TAlloM peaiu3alud  Ha
COOTBETCTBYIOILIEM €My 0a30BOM YpOBHE KIIIOYEBBIX LEHHOCTEH, MPHUCYLINX
LEJIOCTHOM CHCTEME XUMHUYECKOro oO0Opa3oBaHUs. IJTH IEHHOCTH KacaroTcs
MO3HAHHUA 3aKOHOB MIPUPObI, (POPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KYJIbTYpPhI
YelioBeKa, a TaKKe DJKOJOTMYECKH OOOCHOBAHHOIO OTHOILIEHUS K CBOEMY
3I0pOBbI0 M TIpUPOAHON cpene. Peanusyercs xumuuyeckoe oOpa3oBaHueE
oOyyJarommuxcsl Ha YPOBHE CPEIHEro OO0Iero oOpa3oBaHUs CpeJICTBAaMU YUeOHOTO
npeaMera «XHUMHS», COJIEpPKAHME M TOCTPOCHHE KOTOPOrO OINPENEICHbl B
nporpaMMe MO XUMHUU C YU4E€TOM CHelu(UKA HAyKd XUMUM, €€ 3HAUCHHUS B
MO3HAaHUM TIPUPOABl U B MaTepUaJbHOW XU3HU OOIIECTBa, a TaKXkKe C YUETOM
o0mMX 1enedl M MNPUHLMIIOB, XapaKTepU3YIOLIUX COBPEMEHHOE COCTOSHUE
CUCTEMBI cpeiHero ooriero oopasoBanus B Poccuiickoit denepanuu.

XUMHS KaK 3JE€MEHT CHCTEMbl €CTECTBEHHBIX HAayK HUrpaeT ocoOyio pojib B
COBPEMEHHOW LMBUJIM3ALNM, B CO3[JaHUU HOBOW 0a3zbl MaTepUaTIbHON KYJbTYPHI.
Ona BHOCHT CBOM BKJIaJl B (POPMHUPOBAHKE PAIMOHATHFHOTO HAYYHOTO MBIIIJICHUS,
B CO3[]aHUE IEJIOCTHOTO MPEACTABICHUS 00 OKPY’XKAIOIIEM MHpE KaK O €IMHCTBE
IPUPOBI M YEJIOBEKAa, KOTOpPoe (OPMHUPYETCS B XMMHUU HA OCHOBE MOHUMAaHUS
BEILIECTBEHHOI'O0 COCTaBa OKPY’KAIOUIET0 MHPA, OCO3HAHUS B3aUMOCBSI3H MEXIY
CTPOEHHUEM BEILECTB, UX CBOMCTBAMHU U BO3MOXHBIMH O0JIACTSIMU IPUMEHEHUS.



TecHO B3aMMOJENUCTBYS C APYTMMH €CTECTBEHHBIMU HayKaMM, XUMUsS CTaja
HEOTHEMJIEMOM YacThI0 MUPOBOI KyJIbTYpbl, HEOOXOJAUMBIM YCIOBHEM YCIIEUTHOTO
Tpylla W KM3HU KaxJI0oro wieHa oOmectBa. CoBpeMeHHass XUMHUS Kak Hayka
CO3MJATENbHAs, KaK HayKa BBICOKMX TEXHOJOTHWH HalpaBlieHAa HAa pEUICHUE
IO0AIBHBIX TPOOJIEM YCTOMYMBOIO pa3BUTUSL YEJIOBEUECTBA — ChIPbEBOM,
HHEPTEeTUYECKOM, MUIIEBOM, YKOJIOTHIECKON 0€30MaCHOCTH U OXPaHbI 3JI0POBbSI.

B coorBercTBHM C OOIIMMH LEIAMH W NPUHUUIIAMU CPEIHEro OOIIero
oOpa3oBaHus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YPOBEHB
W3YYEHUS) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO MOJATOTOBKY
oOydJaronmxcsi, HEOOXOJUMYI0 MM JJid  BBIPAOOTKM  MHUPOBO33PEHUYECKUX
OPUEHTUPOB, YCIIEIIHOTO BKJIIOYEHUS B JKU3Hb COLMYyMa, IPOJOJKCHUS
00pa30BaHUs B Pa3IMUHbIX 00JaCTsIX, HE CBSI3aHHBIX HETIOCPEJICTBEHHO C XUMHEH.

CocraBnstomiuMu  nipeamMeTa  «XUMHUS»  SIBISIIOTCA  0a30BbIe  KypChl  —
«Oprannueckas xumus» U «OOmasgs M HEOpraHuuYecKas XHUMHS», OCHOBHBIM
KOMITOHEHTOM COJEP>KaHMSI KOTOPBIX SIBJIAIOTCS OCHOBBI 0a30BOI HayKH: CUCTEMa
3HaHWI IO HEOPTAHMUYECKOW XUMUU (C BKIIOYCHHEM 3HAHUU W3 OOIIEH XUMHH) U
opraHnyecko xumuu. GopMUpPOBaHUE JAHHOW CHUCTEMBI 3HAHWU NPHU U3YYEHUU
npeaMera oOecleyuBaeT BO3MOXXHOCTh PACCMOTPEHUSI BCEro MHOrooOpasus
BEIIECTB HA OCHOBE OOIIMX MOHATUH, 3aKOHOB U TEOPUN XUMUHU.

CrpykTypa cogepxaHus KypcoB — «OpraHudeckas xumus» u «OOmas u
HEOpraHuyecKkass XUMHs» cpopMHpoBaHAa B MpOrpaMMe MO XHMHUHU Ha OCHOBE
CUCTEMHOTO TOJXOJa K M3yYEHUI0 ydeOHOro Marepuaja M 00ycIOBIIeHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUM HAa  ONpEeNEIEHHBIX
TEOPETUYECKUX YpPOBHAX. Tak, B Kypc€ OPraHMYECKOM XHMHUHU BEIIECTBA
pacCMaTpUBaIOTCS HA YPOBHE KIIACCUYECKOM TEOPUU CTPOECHUS OPraHUYECKHX
COCIMHEHUN, a TaKXke Ha YPOBHE CTEPEOXMMHUYECKHMX M DIJIEKTPOHHBIX
NpeAcTaBlieHUd O cTpoeHun BemiecTB. CBelneHUs 00 U3y4yaeMbIX B Kypce
BELECTBAX JAIOTCSA B PAa3BUTHUH — OT YIJIIEBOJAOPOJOB 10 CIOKHBIX OMOJIOTHYECKU
AKTUBHBIX COEAMHEHUU. B Kypce OpraHM4eckod XWUMHHU IOJIyYarOT pPa3BUTHE
chOpMHUpPOBAaHHBIE Ha YPOBHE OCHOBHOTO 00IIero 00pa3oBaHMs MEpPBOHAYAIBLHbBIE
MPEICTABICHUS O XUMUYECKOM CBS3M, KIAaCCU(PUKAIIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCHMOCTH CBOMCTB BEIIECTB OT UX CTPOEHHUS], O XUMHUECKON PEaKLINH.

[lon HOBBIM yriaoMm 3peHusi B IMpeaMmeTe «XuUMHs» 0a30BOr0 YpOBHS
paccMaTpuUBaeTCsd U3YUYEHHBIH Ha YpPOBHE OCHOBHOTO 0O0I1Iero oOpa3oBaHUs
TEOPETUUECKH Marepual M (PAKTOJIOTMYECKHE CBEIEHUS O BEIIECTBAX H
XUMHUYecKoil peakuuu. Tak, B 4acTHOCTH, B Kypce «OOmas u HeopraHU4eckas
XUMUSD» OOyYaroUIMMCsl TPEJOCTaBIAETCS BO3MOXHOCTh OCO3HATh 3HAYEHUE
NEPUOJUYECKOTO 3aKOHA C OOLIETEOPETUYECKUX M METOAOJOTMYECKHUX IMO3ULIUMN,



Iy0XXe TMOHATh HCTOPUYECKOE U3MEHEHHEe (YHKUMH 3TOro 3aKkoHa — OT
00001Iarome 10 0OBSICHSIONMIEH M IPOTrHO3UPYIOIICH.

Ennnas cucrema 3HaHMN O Ba)KHEHIIMX BEHIECTBAX, UX COCTaBE, CTPOCHUH,
CBOICTBaX W NPUMEHEHHH, a TAKXK€ O XMMHMUYECKHX PEaKIHUSAX, UX CYIIHOCTH U
3aKOHOMEPHOCTAX MNpOTEeKaHus JomnoyHsgeTcs B Kypcax 10 m 11 xkmaccos
IIEMEHTAMHU COJEPKAHMS, HMEIOIIMMH KYJBTYPOJOTMYECKUA W NPUKIATHOU
XapakTep. OTH 3HAHUS CHOCOOCTBYIOT TTOHUMAHHWIO B3aWMOCBS3M XHUMHH C
JPYTMMH HayKaMH, PacKpbIBalOT €€ poJib B IIO3HABATEIBHOM W IPAKTHYECKOU
NESATEIHLHOCTH YEJIOBEKA, CIOCOOCTBYIOT BOCIHMTAHMIO YBAXKEHHSI K MPOIECCY
TBOpPUYECTBA B 00JACTH TEOPUU M MPAKTUYECKUX MPUIIOKEHUH XMUMHUH, TOMOTAIOT
BBIMIYCKHUKY OpPUEHTHPOBATHCS B OOIIECTBEHHO U JIMYHOCTHO 3HAYUMBIX
npoOiemMax, CBSI3aHHBIX C XWMHUEW, KPUTUYECKH OCMBICIMBATh WHGOPMAIUIO U
OpUMEHATh €€ JJId TONOJIHEHUS 3HaHWM, pEeUIeHUs WHTEUICKTYaJbHbIX U
HKCIIEPUMEHTAJIBHBIX MCCIIEI0BATENbCKUX 3a/1a4d. B 1enom copepxkanue yueOHOTo
npeaMera «XUMHsSD»  JAaHHOTO  YPOBHS  M3YYEHHMS OPUEHTUPOBAHO  Ha
dbopmupoBaHrue y OOy4YaIOMIMXCS MHPOBO33PEHUYECKONW OCHOBBI ISl TTOHHUMAaHUS
bunocodckux uaeH, Takux Kak: MaTepuaibHOE €IMHCTBO HEOPraHUYECKOro u
OpPraHMYEeCKOro MHpa, OOYCIOBJIEHHOCTh CBOMCTB BEIIECTB HX COCTaBOM U
CTPOEHUEM, TI03HABAEMOCTh MPUPOJAHBIX SBJICHUW MYyTEM HKCIEPUMEHTa U
pelieHusT MPOTUBOPEYUH MEXKAYy HOBBIMU (akTaMHM U TEOPETHUECKUMHU
IPEINOChUIKAMH, OCO3HAHNUE POJIM XUMUHU B PELICHUH 3KOJIOTUYECKUX MpobdiieM, a
TaK)Ke Mpo0JeM cOepexeHUsl IHEPreTUIECKUX PECYPCOB, ChIPbsI, CO3[JaHUsI HOBBIX
TEXHOJIOTUW U MaTEPUAJIOB.

B nmnnane pemieHus 3agad4  BOCIHMTAHMS, PA3BUTHUS U COLMAIHA3ALUU
oOy4Jarommxcs NPHUHATBIE MPOrPaMMOM IO XUMHU MOJAXOAbl K OINPEAEIICHUIO
COJCpKaHUS U TIOCTPOEHHUs MpeAMeTa NpeaycMaTpuBaloT (OpMUPOBaHUE
YHUBEPCAIbHBIX Y4YEOHBIX JCHCTBUN, UMEIOMUX ©0a30Boe 3HAYCHUE s
pa3IUYHBIX BHJIOB JEATEIbHOCTH: pEUIEHUs MpoOsieM, TMOWCKa, aHaiu3a Hu
00paboTku nHGOpPMAITIHN, HEOOXOIUMBIX JJI MPUOOPETEHUS OIbITa TPAKTUIECKOMN
U HCCIIEIOBATENbCKONW ACATEIbHOCTH, 3aHUMAIOLIECH Ba)kKHOE MECTO B IO3HAHUU
XUMHH.

B mnpaktuke mnpemnojgaBaHus XMMHH KaK Ha YpPOBHE OCHOBHOTO OOIIETo
oOpa3oBaHus, TaK U Ha YPOBHE CPEIHET0 OOLIEro 00pa3oBaHus, IIPU ONpEIeTICHUN
COJIEpPKATEeJIbHOM XApAaKTEPUCTUKHU LeJIed W3y4YeHUs NpeaMeTa HalpaBiIeHUEM
NEPBOCTENEHHON 3HAYMMOCTU TPAJUIIMOHHO MpU3HAETCS (OPMUPOBAHHE OCHOB
XUMUYECKON HAayKH Kak 0O0JIACTH COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTHUUECKOU
NESATENbHOCTH YE€JIOBEKa M KaK OJJHOTO U3 KOMIIOHEHTOB MHUPOBOU KyJbTypbl. C
METOAUYECKOW TOYKHM 3PEHUS TAKOM NOAXOJ K ONPEACIICHUIO LEJIeW H3y4YeHUs
IIPEIMETA SBJISIETCS BIIOJIHE ONIPABAAHHBIM.



CornacHO JaHHOM TOYKE 3pEHMsS TVIABHBIMM IIEJISIMU W3Y4YEHUsS MpeameTa
«Xumusa» Ha 6a30BoM ypoBHe (10 —11 ki1.) aBrsrOTCS:

e (opmupoBaHue cUCTEMBl XUMHUYECKHX 3HAHUM Kak  BaKHEHIIEH
COCTaBISIIOIIEH €CTECTBEHHO-HAYYHOW KapTUHBI MUpPa, B OCHOBE KOTOPOH
JeKaT KIIOYEBble MOHATHUS, (PyHIaMEHTAJIbHbIE 3aKOHbI U TEOPUHM XUMHH,
OCBOCHHE SI3bIKa HAyKH, YCBOCHUE M MOHMMAHHUE CYUIHOCTH JOCTYIHBIX
000011I€eHHIT MUPOBO33PEHUYECKOr0 XapaKTepa, O3HAKOMIIEHHE C UCTOpUEH
UX Pa3BUTHS U CTAaHOBJICHHUS,

e (opmupoBaHue U pa3BUTHE NPEICTABICHUN O HAYYHBIX METO/ax IMO3HAHUS
BEIIECTB M XHUMHUYECKHX peakuui, HEOOXOTUMBIX [UIsi HPHOOpEeTEeHUs
YMEHUN OpUEHTUPOBATHCS B MHUPE BEIIECTB U XUMHUYECKUX SIBICHUH,
UMEIOIIHUX MECTO B MPUPOJIE, B TPAKTUYECKON U TTOBCEAHEBHOM KU3HU;

e pa3BUTHE YMEHHUI U CIIOCOOOB ACSATEINbHOCTH, CBA3AHHBIX C HAOJIIOICHUEM U
OOBSICHEHHEM XWMHUYECKOTO OSKCIEpUMEHTa, COOJIIOJICHUEM  IIPaBUII
0e30MmacHOro 0OpaIleHus ¢ BeIECTBAMH.

Hapsigy ¢ atum, conepikaTelibHasi XapaKTepUCTUKA LIeJied U 3a/lay U3ydeHUs
peaMeTa B IporpaMme 1Mo XMMHUHM YTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU
C HOBBIMHU IIPUOPUTETAMHU B CUCTEME CpeaHero oluiero oopasoanus. Ceroans B
OpernojlaBaHu ~ XUMHUM B OOJIbIIEH  CTENEeHH OTHAETCA  MPEeaNouYTeHUE
OPAaKTUUYECKONM KOMIIOHEHTE COJepKaHus OOydeHus, OPHUEHTUPOBAHHOM Ha
MOJITOTOBKY BBIMMYCKHUKA 00II€00pa30oBaTEIbHOM OpraHu3alliy, BIAJCIOLIErO He
Ha0OpOM 3HaHUM, a (PYHKIMOHAIBHOW TPaMOTHOCTHIO, TO €CTh CIIOCO0AMU U
YMEHUSMH aKTHUBHOTO IMOJIYYEHHUS 3HAHUU M IMPUMEHEHUS UX B PEaJbHON KU3HU
JUISL peLIEHUS] IPAKTUYECKUX 3a]a4.

B cBsi3u ¢ 3TUM Tpu U3y4yeHUHU TMpeaMeTa «XUMHUS» JOMHUHHUPYIOIIEe
3HaY€HUE MPUOOPETAIOT TAaKKUE LIENU U 33]1a4M, KaK:

ajantanys o0y4arolUXcsl K YCIOBHUSAM JIMHAMHYHO Pa3BUBAIOILLETOCS MHPA,
dbopMUpOBaHHE  UHTEIUIEKTYyaJlbHO  pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO0, COTPYIHUYECTBY, CAMOCTOATEILHOMY MPUHSTHIO TPaMOTHBIX
pelIeHnil B KOHKPETHBIX U3HEHHBIX CUTYalUsAX, CBA3aHHBIX C BEIIECTBAMHU U MX
PUMEHEHUEM;

dbopMHpoBaHHEe y OOYyYalOLIMXCS  KJIIOYEBBIX HABBIKOB  (KIIFOUEBBIX
KOMIIETEHLIUI), HMMEIOIIMX YHHBEPCAJIbHOE 3HAYEHUE [UIS PAa3IUYHBIX BHJIOB
JESATENHHOCTH: pElIeHHs MpobeM, MorcKa, aHajau3a U 00padoTku MHOpMAIIIH,
HEOOXOIUMBIX [UIsl MPUOOPETEHUs! ONbITa AEATENbHOCTH, KOTOpas 3aHUMAET
BAXHOE MECTO B IMO3HAHUM XUMHH, a TaKXkKe i1 OLUEHKH C TO3ULUI
HKOJIOTUYECKON OE30MacHOCTH XapakTepa BIUSHUS BEIIECTB M XUMHYECKHX
MPOLIECCOB HA OPTaHU3M YEJIOBEKa U MIPUPOIHYIO CPEILY;



pa3BHUTHE TO3HABATEIBHBIX HHTEPECOB, MHTEIICKTYaJIbHBIX M TBOPYECKHUX
CIIOCOOHOCTEH 00YJarOIIMXCS: CIIOCOOHOCTH CaMOCTOSITEIHHO MPUOOPETAaTh HOBHIE
3HAHMS 110 XMMUU B COOTBETCTBUHU C KU3HEHHBIMU MOTPEOHOCTSIMU, UCTIOIH30BAThH
COBpEMCHHBIC MH(POPMAIIMOHHBIC TEXHOJIOTHH IS IMOWCKA W aHaln3a y4eOHOH n
HAyYHO-TIOMYJISIPHON MH(POPMAITUHA XUMUIECKOTO COIePKaHUS;

dbopMHUpOBaHUE U PA3BUTHE Y 00YUAIONINXCS ACCOIMATHBHOTO M JIOTHYECKOTO
MBIIUICHUS, HAOII0IaTEIbHOCTH, COOPAaHHOCTH, aKKYPATHOCTH, KOTOPBIE OCOOCHHO
HEOOXOJMMBI, B YAaCTHOCTH, MPU IUJIAHUPOBAHHH W TPOBEIACHHUH XUMUYECKOTO
IKCIIEPUMEHTA;

BOCIIUTAaHUE Yy oOOydYarommxcss YOSKIEHHOCTH B TyYMaHHUCTUYCCKOMN
HAIPaBJICHHOCTH XWMHUH, €€ BAXHOW POJM B PEIICHUH TIOOATBHBIX MPOOIEeM
PaIMOHAIIBHOTO MPUPOIONOJIH30BAHUS, TTOTIOJHEHUS YHEPTETHUECKUX PECYyPCOB H
COXpaHEeHUs] MPUPOJHOIO PABHOBECHS, OCO3HAHHUS HEOOXOIMMOCTH OEpex HOro
OTHONICHUS K TPUPOJC M CBOEMY 3/I0POBBIO, a TakKe MPHOOPETEHUS OIbITa
WCIIOJIb30BAHUS TIOMYYCHHBIX 3HAHWM JUISI TIPUHSATUS TPAMOTHBIX PEIICHUH B
CUTYaIMSIX, CBI3aHHBIX C XUMUYECKUMU SIBIICHUSMH.

B yuebHoM mnaHe cpenHero oOmiero oOpa3oBaHMs MpeaMeT «XUMUSD)
©a30BOTr0 YpOBHS BXOAHT B COCTaB MPEAMETHOH obnactu «EcTecTBeHHO-Hay4YHBIC
pPEeAMETHD.

OO11e€e YnCI0 YacoB, OTBEAEHHBIX ISl U3YUYEHUSI XUMUHU, Ha 0230BOM YPOBHE
cpennero obmero obpazoBanus, coctaBiser 68 yacos: B 10 kmacce — 34 gaca (1
gac B HeJennro), B 11 kmacce — 34 gaca (1 gac B Hezelno).



COAEPKXAHME OBYYEHUSA
10 KVIACC
OPT'TAHNYECKASA XUMUA

Teoperuueckre 0CHOBbI OPraHMYeCKON XUMUH

[Ipenqmer opraHn4ecKON XUMHUU: €€ BOSHUKHOBEHUE, PA3BUTUE U 3HAYCHUE B
IIOJIyYEHUH HOBBIX BEIIECTB W MATEPUAIOB. Teopus CTPOEHUS OPraHUYECKHX
coequHeHnit A. M. ByTnepoBa, e€ ocHOBHBIE M0J10KeHUsL. CTPpYKTypHBIE (POpMYIIbI
OpraHWYeCKUX BelecTB. ['oMonorus, wu3omMepusa. XuUMUYECKas CBSI3b B
OpPraHNYECKUX COCIHHEHUSAX — OJUHAPHBIE U KPATHBIC CBS3H.

[IpencraBnenue o kiaccupuKaluu OpraHudeckux BemiecTB. Homenkmarypa
OpPraHMYECKUX COCIUHEHUU (CHCTEeMaTWyeckas) W TPUBHAJIbHBIE Ha3BaHUS
BAKHEHUIIINX MPEICTABUTEIEH KIIACCOB OPraHUYECKUX BELIECTB.

OKCIIEpUMEHTANBHBIE METOJbl HM3y4YEHUS BELIECTB M MX IPEBPALICHUMN:
O3HaKOMJIEHHE C oOpa3laMu OpraHMYECKHUX BEIIECTB M MaTepualaMM Ha HX
OCHOBE, MOJICIMPOBAHUE MOJIEKYJ OpPraHMYECKUX BEIIECTB, HAONIOJACHUE U
ONMMCAHNE AEMOHCTPAMOHHBIX ONBITOB 10 MPEBPAIICHUIO OPTaHUYECKNX BEIIECTB
MpU HarpeBaHuH (IJIaBJICHUE, OOYTJIMBAHUE U TOPEHHUE).

Yriaesopopoasl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKMHA psAf. Meran u dTaH —
OpocTeilline NPEeACTaBUTENN aJKaHOB: (PU3NYECKUE U XUMHUYECKHME CBOWCTBA
(peakiuu 3aMelieHus] U TOPEHUs), HaXOXKJECHHWE B TMPUPOJE, NOJIyYCHHE U
IIPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJOTUYECKUN pAN. DTUIEH U NMPONUIEH —
OpocTeilline NPEeACTaBUTEIN aJKEHOB: (PU3NYECKHE U XHMHUYECKHUE CBOWCTBA
(peakiuy  THAPUPOBAHUS, TAJOTCHUPOBAHUS, TUIpaTAllMd, OKHUCJICHUS U
MOJINMEPHU3ALIIH ), TOJTyYEHUE U IPUMEHEHHE.

Ankanuensl: Oytaaues-1,3 u MetunOyrtanueH-1,3: cTpoeHue, BaKHeWIIne
XUMUYECKHE CBOWCTBa (peakuus noiaumepusaunu). [lomyueHune CHHTETHYECKOIO
Kay4yKa U pEe3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTMYECKUH psia. ALleTUIICH
— TMPOCTEHIIMIA TpeICTaBUTENb AJIKHHOB: COCTaB, CTpOEHHUE, (U3UYECKUE W
XUMUYECKHE CBOMCTBA (peaklUMK TMAPUPOBAHUS, raJOT€HUPOBAHUS, TUAPATALIAH,
TrOpEeHUs), NOJyYEHHE U IPUMEHEHNUE.

Apenbl. benzon: cocra, cTpoeHue, (pU3NYECKUE U XMMHUYECKHE CBOMCTBA
(peakiuu raJoreHMpOBaHMSI U HUTPOBAHUS), MONyYECHUE U MpUMEHeHue. Tonyon:
cocmas, cmpoenue, (uzuueckue U  XuMmuueckue  ceoucmea  (peakyuu
2an02eHUPOBANUsL U HUMPOBAHUs), NoOayYyeHue u npumenenue. TOKCUUHOCTH



apeHOB. ['eHeTHMyeckass CBsI3b MEXAY YIVIEBOAOPOAAMH, MPUHAIICKAIMMHA K
Pa3JIMYHBIM KJIACCAM.

[IpuponHbIE MCTOYHUKHK YTIEBOAOPOIOB. IIpupoaHbli Ta3 W IOMYyTHBIE
HedTanble ra3pl. Hedth m e€ mpoucxoxkaenue. Crocodbl nepepaboTku HeTu:
NEPErOHKA, KPEKUHI (TEPMUYECKUW, KaTAIMTUYECKU), mnuponu3. I[IpomyKTsl
nepepaboTku He(TH, UX MPUMEHEHHE B MPOMBIIUIEHHOCTU U B ObITy. KameHHBIN
yTOJIb U IPOAYKTHI €T0 MepepadOTKH.

OKCHEpUMEHTAIBHBIE METOAbl M3Yy4YEHHMs BEIIECTB M HUX MPEBPAICHMI:
O3HaKOMJIEHHME C oOpa3lamMu IUIaCTMAacC, KayuyyKOB U PE3UHBI, KOJUIEKLIHUU
«Hepts» u  «Yrodas», MOAECIUPOBAHUE  MOJIEKYJ  YIJIEBOAOPOJIOB U
raJIOr€HONPOU3BOIHBIX, MPOBEACHUE NPAKTUYECKON PabOThI: MOJIyYEHUE ITHIICHA

Y U3yYEHHUE €TO CBOMCTB.

PacuérHble 3anaumn.

BblunciieHns 1Mo ypaBHEHHMIO XHUMHUYECKOW peakuuu (macchl, 00BbEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WM NMPOAYKTA PEAKLIHUM IO MU3BECTHBIM MAcCCe,
00BbEMY, KOJIMYECTBY OJTHOTO M3 UCXOJHBIX BELIECTB WM MPOAYKTOB PEAKIIUH).

Kucsopoacoaep:kamnue oprannuecKue coeJMHeHU s

[IpenenpHblE OOHOATOMHBIE COUPTHL. METaHON W JTaHOJ: CTPOCHHE,
bu3znueckue M XUMHUYECKHE CBOMCTBA (peakluUu C AaKTUBHBIMHU MeETallJIaMH,
raJIorT€HOBOJIOPOJaMH, TOpEHue), NpuMeHeHue. BoaopoaHbie CBS3M MEXIY
MOJIEKYJIaMHU CIIUPTOB. /[eficTBUE METaHOa M ATAHOJIA HA OPTaHU3M YEJIOBEKA.

MHoOroaToMHbl€  COUPTBL. OTWICHIJIMKOIb W  TJIMLEPUH: CTPOECHHUE,
dbu3nueckue W XUMUYECKHE CBOMCTBA (B3aMMOJEHCTBHE CO IIEJIOYHBIMU
MeTajllaMH, KaueCTBEHHas peakuus Ha MHOIOaTOMHbIE cnupThl). JleiicTBue Ha
opraHusM 4enoBeka. [[puMenenne rmunepusa 1 STUICHTJIMKOIIS.

@deHos: CTpOCHHME MOJIEKYJbl, (U3WYECKUe U XHUMHUYECKHE CBOICTBA.
ToxcuunocTh penona. [lpumenenue gpenona.

Anpneruapl U kemowuwvl. DopManmpIerui, auUeTAIBAETHUI CTPOCHHE,
dusznyeckue U XUMUYECKHE CBOMCTBa (peaklMHU OKHCICHUS U BOCCTAHOBIICHUS,
KayeCTBEHHbIE PEaKIIMH), TIOJTYyUYEHHE U IPUMEHEHHUE.

OnHOOCHOBHBIE TIpenebHble KapOOHOBBIE KHUCIOTHL. MypaBbuHas H
YKCyCHasl KHCIIOTBI: CTpO€HHE, (PU3NYeCKre U XUMUYECKHE CBOWCTBa (CBOMCTBA,
oOuue AJid Kiacca KUCIOT, peakuus 3TepuuKaiim), nojJyuyeHue U NpuMeHEeHue.
CreapuHoBasi MU OJICMHOBAas KUCIOTHl KaK MPEICTaBUTENIM BBICIIUX KapOOHOBBIX
KHCJIOT. MbuIa KaK COJIM BBICIIMX KaPOOHOBBIX KHCIIOT, MX MOIOIIEE ACHCTBUE.

CrnoxHble >(QUpbl Kak MPOU3BOAHBIE KapOOHOBBIX KuciaoT. ['maponus
cinoxHbIX 3¢upoB. XKupsel. I'naponus xupos. [Ipumenenne xupos. buonornueckas
POJIb JKUPOB.



VYrneBoabl:  cocTaB, kiaccuduKamus — yrieBoaoB  (MOHO-, JAH- U
nonucaxapuapl). ['F0Ko3a — MpOCTEHIIMA MOHOCAXapHa: 0COOCHHOCTH CTPOCHUS
MOJIEKYJIbI, (U3UYECKHEe W XUMHUYECKHE CBOICTBa (B3aUMOJCUCTBUE C
ruapokcuoMm Meau(ll), oxkucnenne ammuadyHbiM pacTBopoM okcupaa cepedpa(l),
BOCCTAHOBJICHHE, OPOKEHHE TJIFOKO3bI), HAXOXIEHUE B MPHUPOJE, MPUMEHEHHUE,
ouosiornueckas poib. @otocuHTe3. PpyKTO3a KaK U30MEP TIIFOKO3BI.

Kpaxman u nemntonioza kak npupoanbie noiumepbl. CTpoeHHE Kpaxmania U
uemtono3bl.  duznueckue W XUMHYECKHME CBOMCTBAa Kpaxmana (TUApOJIu3,
KaueCTBEHHAsI PEaKIIUs C HOJIOM).

OKCIepUMEHTAIbHbIE METOJIbl M3y4YEHHUs BEIIECTB W MX IPEBpaIlCHUI:
MpOBEJICHNE, HAOIIOJICHHE U OINMUCAHUE JIEMOHCTPAIIMOHHBIX OMNBITOB: TOPEHUE
CIIUPTOB, KAUYE€CTBEHHbBIE PEAKIMU OJHOATOMHBIX CIUPTOB (OKUCJIEHUE 3TAaHOJA
okcugoMm Meau(Il)), MHOroaroMHbBIX CHUPTOB (B3aUMOJEWUCTBHE TIJIHMIIEPUHA C
ruapokcuom meau(ll)), anpaeruoB (OKMCIEHUE aMMUAYHBIM PacTBOPOM OKCHJIA
cepeopa(l) m rumpoxcumom wmemm(Il), B3ammMopeicTBHME Kpaxmalia ¢ HOJOM),
IIPOBEJICHNUE MPAKTUUECKON pabOThI: CBOMCTBA pacTBOPA YKCYCHOM KUCIIOTHI.

Pacuérnble 3agaun.

BblunciieHns 1Mo ypaBHEHHMIO XHMMHUYECKOW peakuuu (macchl, 00BbEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WM NMPOAYKTa PEAKLIHH IO U3BECTHBIM MACCE,
00BbEMY, KOJIMUECTBY OJTHOTO M3 UCXOJIHBIX BEIIECTB WM MPOIYKTOB PEAKIIUN).

A3oTcoziepxKale OpraHnueckKrue COeTMHEHMUS.

AMMHOKHCIIOTHI Kak amOTepHbIe OpraHnueckue coeauHeHus. dOusnyeckue
U XMMHUYECKHE CBOWCTBA aMUHOKHUCIOT (Ha mpumMepe rmiuHa). buonornueckoe
3HAYEHUE aMUHOKHUCIIOT. [lenTu bl

benku kak NpUpOAHBIE BBICOKOMOJIEKYJISIpHbIE coeauHeHud. llepBuuHnas,
BTOpUYHAA M TPETHUYHAs CTPYKTypa OenkoB. XUMHUYECKHE CBOWCTBA OCIKOB:
THJIPOJIN3, IEHATYPALIMsl, KAYECTBEHHbIE pEAKIIMU Ha OCJIKH.

OKCIEepUMEHTAIbHBIE METOJIbl M3Yy4YEHHUs BEIIECTB W MX IMPEBpaIlCHUI:
HAOJIFOICHUE U OMHCAHUE JIEMOHCTPAIIMOHHBIX OMBITOB: JCHATYpaIlus OCIKOB MPH
HArpeBaHUM, [IBETHBIC PEAKIIUU OEITKOB.

BricokoMoJIeKy IS PHBbIE COeINHEHNS

OCHOBHBIE TMOHATUS XMMUU BBICOKOMOJIEKYJISIPHBIX COEAUHEHUI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJMMEPU3ALINH, CPEIHSS MOJICKYJISIpHAS
Macca. OCHOBHBIE METOJbl CHHTE3a BBICOKOMOJEKYJISIPHBIX COCIUHEHUN —
MOJIMMEPU3ALMS U TTOJIUKOH/ICHCAIIHS.

OKCIEpUMEHTAJIbHBIE METOJbl H3YYEHHS BEUIECTB M HX MpPEBpallCHUMN:
O3HAKOMJICHUE C 00pa3laM MPUPOIHBIX M UCKYCCTBEHHBIX BOJIOKOH, IIaCTMAce,
Kay4yKOB.

MexnpeamMeTHbIE CBS3H.



Peanusanus MeXNpeIMETHBIX CBA3EH MPU U3YUYECHUH OPTaHUYECKON XMMHH B
10 kiacce OCYLIECTBISETCA Yepe3 HCIIOJIb30BAHME KaK OOIIMX €CTECTBEHHO-
HAy4YHBIX MOHATHM, TaK W NOHATHH, SBISAIOIIMXCSA CUCTEMHBIMHU JUISI OTIEIBHBIX
MPEIMETOB €CTECTBEHHO-HAYYHOT'O LIUKIIA.

OO0111Ke eCTECTBEHHO-HAYUYHBIE MMOHATHUSA: SBJIEHUE, HAYYHBIN (pakT, runoresa,
3aKOH, TEOpHsl, aHaJIu3, CUHTE3, KiaccUu(UKaIMs, MePUOIUIHOCTh, HAOIIOICHHE,
U3MEPEHUE, IKCIIEPUMEHT, MOJIETUPOBAHHUE.

®dusnka: MaTepus, OHEprus, Macca, aToM, OJJIEKTPOH, MOJIEKYJIa,
HHEPreTUYECKUN YPOBEHb, BELIECTBO, TEJIO, O0BEM, arperaTHOE€ COCTOSHUE
BELIECTBA, (PU3MUECKUE BEIUUYUHBI U €AMHUIIBI UX U3MEPEHUSI.

buonorusi: kierka, opranu3M, Ouocdepa, oOMEH BEIIECTB B OpraHU3ME,
¢doTtocuHTE3, OMOJIOTMYECKH AaKTUBHbIE BemiecTBa (O€NKH, YTJIEBOJbI, JKUPHI,
(bepMeHTHI).

['eorpadus: MuHepasnbl, TOPHbIE MOPOJIbI, MOJIE3HbIE UCKONAEMbIE, TOILIUBO,
peCypCHI.

TexHonorus: MNUILEBbIE MNPOAYKTHI, OCHOBBI PAalMOHAIBHOIO IUTaHUS,
MOIOLIME CPEJICTBA, JICKAPCTBEHHBIE U KOCMETHUYECKUE MPENapaThl, MaTepHaIbl U3
UCKYCCTBEHHBIX U CHHTETHUECKHX BOJIOKOH.

11 KJIACC
OBIIAA U HEOPTAHUYECKASA XUMUA

Teopernvyeckue 0CHOBbI XUMUHU

XUMUYECKH dJeMeHT. AToM. Sapo aroma, H30TONBL. DJIEKTPOHHAS
000JI04YKa. DHEPreTUYecKre ypOBHM, MOAYPOBHU. ATOMHBIE opOuTany, s-, p-, d-
aneMeHThl. OCOOEHHOCTH pachpe/iesieHus] 3JIEKTPOHOB MO OpOHTAIsIM B aTOMax
AJIIEMEHTOB MEPBIX YETHIPEX MEPUOIOB. DIEKTPOHHASI KOH(PUTYpAIUsi aTOMOB.

[Tepuognueckui 3akoH u [lepuognueckas cucremMa XMMHUYECKHAX DJIEMEHTOB
J. U. MenaeneeBa. CBsi3b NepuoIUYECKOro 3akoHa u Ileproanyeckoi crucTemsl
xuMmudeckux snemeHToB . M. MeHneneeBa ¢ COBPEMEHHOM TEOPUEN CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHUS CBOMCTB XHMHUYECKHX D3JIEMEHTOB U
o0pa3yeMbIX MMM TPOCTBIX U CIIOKHBIX BEIIECTB IO TPYINaM H TEpHUOJaM.
3HaYeHHUE NEPUOIUUECKOr0 3aKOHA B Pa3BUTUM HAYKH.

Crpoenune BemecTBa. XUMHYECKass CBS3b. BHABI XWMHYECKON CBSI3U
(KOBaJIGHTHAsl HEMOJISIpHAs W TOJISIpHAsl, MOHHAs, MeTajuimdeckas). MexaHu3Mbl
o0pa30oBaHHA KOBAJEHTHOM XWMHUYECKOW CBA3M (OOMEHHBIM W JIOHOPHO-
aKuentopHsiil). Bomopoanast cBs3b. BaneHTHOCTh. JEKTPOOTPHUIATENHHOCTb.
Crenenb okuciieHus. MIOHbI: KAaTHOHBI 1 AHUOHBI.



BemiectBa  MOJIEKYJISIPHOTO Y HEMOJIEKYJISIDHOTO ~ CTPOCHHUA.  3aKOH
MOCTOSTHCTBA COCTaBa BELIECTBA. [HIbl KPUCTAUNIMUECKUX PEIIETOK. 3aBUCUMOCTh
CBOMCTBA BEUIECTB OT TUIA KPUCTAJUIMYECKON PEMIETKH.

[TonsiTue 0 nUCHEpPCHBIX cUcCTeMax. VICTHHHBIE WM KOJUIOWUJIHBIE PACTBOPHI.
MaccoBas 10514 BeecTBa B paCTBOPE.

Knaccuduxarus HEOPTraHUYECKUX COEIMHEHUU. Howmenknarypa
HEOPraHUYECKUX BeIIEeCTB. ['eHeTuueckas CBA3b HEOPraHUYECKHWX BEIIECTB,
MIPUHAICKAIUX K PA3JIMYHBIM KJIaCcCaM.

Xumuueckas — peakuusa. Kimaccupukanuss XMMHYECKHMX — peakiuil B
HEOPraHUYECKOW M OPraHUYE€CKOW XHUMHUHU. 3aKOH COXPAHEHHUS] MACChl BEUIECTB,
3aKOH COXPAaHEHUS U MPEBPAILLICHUS SHEPTUU ITPU XUMUYECKUX PEAKIIUSX.

CkopocTh peaknuu, e€ 3aBUCUMOCTh OT pa3iuvHbIX (pakTopoB. OOpaTUMBbIE
peakuuu. XuUMHUYECKO€ paBHOBecHe. DakTOpbl, BIMSIOIINE HA COCTOSHHUE
xuMudeckoro pasHosecus. Ilpunnun Jle larense.

DnekTponauTuyeckas aucconuanus. CuibHbIE U caadbie 251eKTpoauThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCIIAs,, HEUTPAJIbHAS, IIEJIIOYHASL.

OKHUCIUTENBHO-BOCCTAHOBUTEIIbHBIE PEAKIUU.

DKCNEPUMEHTAIbHBIE METOJAbl HM3YyYEHHUsS BEUIECTB M HX IPEBPAIICHUMN:
neMoHcTpanus Tabnun «llepuonnueckas cucreMa XxuMuueckux sneMentoB [l. U.
MeHnneneeBay, u3ydeHUe MoJeNeld KPUCTAUIMUYECKUX PEHIETOK, HAOMI0JACHUE U
OMUCaHUE JAEMOHCTPAIMOHHBIX U JTa0OPATOPHBIX OMBITOB (pa3ioKeHUE NEPOKCUIA
BOJIOPOJA B IPUCYTCTBUM KATAIM3ATOPA, ONPEAECICHUE CPEIbl PACTBOPOB BEIIECTB
C TIOMOIIbIO YHUBEPCAIBHOTO HWHIUKATOpA, pPEaKIMd HOHHOTO OOMeEHa),
MPOBEJICHNE MPAKTUUECKON paboThl «BiusHue pa3nuuHbX (PaAaKTOPOB HA CKOPOCTh
XUMHUYECKON PEAKIUN.

PacuérHble 3anaumn.

Pacuérel 1O ypaBHEHMSIM XUMHYECKUX peEakUuid, B TOM YHCIIE
TEPMOXHUMHUYECKHAE PACUEThI, PACUEThl C HMCIOJB30BAHHEM IIOHSTUA «MAaCCOBAs
JTOJIS1 BEIIECTBAY.

Heoprannuyeckass Xumus

Hemerannel. Ilomoxkenne HemetaiuioB B llepuogumueckoil  cucreme
xumudeckux snemeHtoB [[. M. MenpaeneeBa u 0COOCHHOCTH CTPOEHUSI aTOMOB.
dusnyeckre CBOWCTBA HEMETAUIOB. AJUIOTPOINHS HEMETAIOB (Ha MpUMeEpe
KHCJIOpO/a, cephl, hochopa u yriepoaa).

XUMHUYECKHE CBOMCTBA BAaKHEHIIIMX HEMETAJUIOB (rajoreHOB, CEphl, a30Ta,
docdhopa, yriepoma U KpeMHHS) U UX  COCIMHEHUH  (OKCHIIOB,
KHCJIOPOJICOJIEPKAITUX KUCIOT, BOAOPOAHBIX COSTUHECHMUI).

[IpuMeHeHNE Ba)KHEMIIIMX HEMETAJUIOB U UX COCINHEHUM.



Merannsl. [lonoxenne meramnoB B [lepronnueckon cucreMe XUMHYECKUX
anemedToB JI. . MenneneeBa. OCOOCHHOCTH CTPOEHUS JIEKTPOHHBIX 00O0JIOYEK
aToMOB MeTasuioB. O6mue usnyeckue cBoicTBa MeTauioB. CIUlaBbl METAILIOB.
DIIEKTPOXUMHUYECKUAN AT HATIPSHKEHUN METAJIJIOB.

XUMUYECKHE CBOWMCTBA BaKHEUIMX METAJUIOB (HATpHM, KaJluil, KaJIbIUH,
MarHui, aJlOMAHMH, IIUHK, XPOM, JKE€JI€30, ME/Ib) U UX COCTUHEHUM.

OOmue crnocoObl MmonmyyeHus: MeTauioB. [IpuMeHeHne mMeTamioB B OBITY U
TEXHHUKE.

OKCIEpUMEHTAIbHBIE METOJIbl HM3YyYEHUs BELIECTB W MX IPEBpAILCHUI:
M3YUYCHHE KOJUICKIIMU «MeTamibl U CIUIaBbl», 0Opa3l0OB HEMETAJUIOB, PEIICHUE
DKCIICPUMEHTAIBHBIX 3a7ad, HAOJIOJICHWEe W OINHWCAHHWE JIEMOHCTPAIMOHHBIX U
71a00paTOPHBIX OMBITOB (B3aMMOJICHCTBUE THAPOKCHUIA ATIOMUHUS C PACTBOPAMHU
KHUCJIOT U 1eJI0Yei, KaYeCTBEHHbIE PEaKI[MU Ha KaTUOHBI METAJIJIOB).

PacuétHhrle 3amaun.

Pacuétbl Maccel BelecTBa Wi 00bEMaA ra3oB MO HM3BECTHOMY KOJIMYECTBY
BEIIECTBA, Macce WU OOBEMY OJHOTO W3 YYacCTBYIOIIUX B PEAKIMU BEIECTB,
pacy€Tbl Macchl (00bEMa, KOJIMYECTBA BEIIECTBA) MPOIYKTOB PEAKIUHU, €CIU OJTHO
13 BEILIECTB UMEET MPUMECH.

XuMHs ¥ )KU3Hb

Ponp xuMun B 0oOecrieuyeHUH SKOJOTUYECKOM, PHEPreTUUeCKON W MUIIEBOM
0€30MacHOCTH, Pa3BUTUM MeAUIMHBL. [loHATHE O HAy4HBIX METOJax IO3HAHUS
BEIIECTB U XUMUUYECKUX PEAKLINH.

[IpencraBienuss 00 OOMMX HAYYHBIX MPUHLHUIAX M[POMBIILIEHHOTO
MOJTYy4YEHHUS BAXKHEHIIINX BEILIECTB.

UenoBek B MHpPE BEIIECTB M MAaTEpPUANIOB: BAXKHEUIINE CTPOUTEIbHBIE
Marepuanbl, KOHCTPYKLIMOHHBIE MaTepualbl, KpAacKH, CTEKJIO, KepaMmuKa,
MaTepuaibl sl 3JEKTPOHHKH, HAHOMATEpHUasbl, OPraHUYECKUE U MHHEPAIbHBIC
yaoOpeHus.

XuMHST U 3J0pOBbE YEIOBEKA: MpPaBWJIA HCHOJIb30BAHUS JIEKAPCTBEHHBIX
IpenaparoB, MpaBuiia 6€30MaCHOTO UCIOIb30BaHUS MPEMApaTOB OBITOBONW XUMUU
B IIOBCEIHEBHOU JKU3HU.

MeskTpeIMETHBIE CBS3H.

Peanuzanusi MEXNpeIMETHBIX CBA3€H MOpU  HU3yYyeHUH oOOwmed u
HEOPraHU4YECKOW XUMHUH B 11 Kiacce OCyIIECTBISIETCA YEPE3 UCIIOIb30BAHUE KaK
OOIMX EeCTECTBEHHO-HAYYHBIX TIOHSITHH, TaK W TOHSATUN, SBISIOMAXCS
CUCTEMHBIMH JIJI OTAEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOIO LIMKJIA.

OOmMe ecTeCTBEHHO-HAYUYHbIE TOHSTHUS: HAay4YHBIM (pakT, rumores3a, 3aKoH,
TEOpHs, aHalu3, CHUHTE3, KiIaccu(uKaius, MNepUOJUYHOCTh, HAOIIO/ICHHE,
JKCIIEPUMEHT, MOJICINPOBAHUE, U3MEPEHNUE, SIBJICHUE.



dusuka: MaTepus, YHEPTHsl, Macca, aToM, JEKTPOH, MPOTOH, HEUTPOH, MOH,
U30TOIl, PaJIM0aKTUBHOCTb, MOJIEKYJIa, SHEPreTUUYECKHI ypOBEHb, BEIIECTBO, TEJO,
00bEM, arperaTHOe COCTOSIHHE BEUIeCTBa, (PU3NYECKHE BETMYMHBI M €IUHHIIBI MX
U3MEPEHHsI, CKOPOCTb.

buonorusi: kineTka, oOpraHu3M, S3KocHcTema, Ouochepa, Makpo- U
MHUKPO3JIEMEHTHI, BATAMHUHBI, 0OMEH BEILIECTB B OPTaHU3ME.

['eorpadusi: MuHEpanbl, TOPHBIE MOPOABI, MOJE3HbIE UCKOMAeMble, TOTLTUBO,
pecypcesl.

TexHomnorust:: XuMU4ecKasi MPOMBIIUIEHHOCTh, METAJUIyprHsl, POU3BOACTBO
CTPOUTENHHBIX MAaTEpPUANIOB, CEIBCKOXO3SMCTBEHHOE TPOU3BOJCTBO, MHUIIEBAs
IPOMBIIIICHHOCTh,  (papMaleBTUYECKass  MPOMBINIICHHOCTh,  MPOU3BOACTBO
KOCMETHUYECKHUX IPernapaToB, IMPOU3BOACTBO KOHCTPYKIMOHHBIX MaTepUasoB,
3IIEKTPOHHASI TPOMBIIIUIEHHOCTh, HAHOTEXHOJIOTHH.



[INTAHUPYEMBIE PE3VJIBTATBI OCBOEHHMS ITPOI'PAMMBI 110 XUMKWHU
HA BA30BOM YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBnmuBaeT TpeOOBaHUA K pe3yibTaTaM OCBOCHHUS
OOy4YaroIIMMHUCSL TMPOTrpaMM CpeaHEro oO0mero oo0pa3oBaHusi (JUYHOCTHBIM,
METanpeJMETHbIM W TOpeaMeTHbIM). HayuHo-meTroauyeckoil OCHOBOM s
pa3pabOTKHU IUIAHUPYEMBIX PE3YJIbTATOB OCBOEHHS IPOrPAMM CPEIHEr0 OOILIEro
00pa30BaHUsI SABJIIETCS CUCTEMHO-AESITEIbHOCTHBIN MOAXO.

B COOTBETCTBHM C CHCTEMHO-AEITENBHOCTHBIM IOAXOJOM B CTPYKTYypE
JUYHOCTHBIX PE3YyJbTAaTOB OCBOCHMS NpeIMeTa «XHUMHs» Ha YPOBHE CPEIHEro
o01ero oOpa3oBaHus BbIJICTIEHBI CIEAYIOIIUE COCTABIAIONIUE:

OCO3HAaHHE OOYYAIOIMIUMHCS POCCHUUCKOM TIpa)KJaHCKOW HIACHTUYHOCTH —
TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSITEIbHOCTH U CAMOOIIPEAEIICHUIO;

HaJIM4KUe MOTUBALIUU K O0yUEHHUIO;

L[eJIeHANPaBICHHOE Pa3BUTHE BHYTPEHHUX YOEKJIEHUN JTUYHOCTH HAa OCHOBE
KJTFOUEBBIX [ICHHOCTEW U UCTOPUYECKHUX TPAJAULIUA 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh M CHOCOOHOCTh OOy4arolIMXCsl PYKOBOJACTBOBAaThCS B CBOEH
JEATEIbHOCTH LIEHHOCTHO-CMBICIIOBBIMH YCTAHOBKaMH, MPUCYIIUMHU UEIOCTHOM
CUCTEME XUMHYECKOT0 00pa3oBaHus;

HaJIM4YKUE MPABOCO3HAHUS SKOJIOTUYECKON KYJIbTYPhl U CIIOCOOHOCTH CTABUTh
LEIN U CTPOUTDH JKU3HEHHBIE IJIAHBI.

JInyHOCTHBIE pe3yibTaThl OCBOEHUS MpeaMeTa «XHUMUS» IJOCTUTAlOTCS B
€MHCTBE YYeOHOW M BOCIHUTATEIBHOM JEATENBHOCTHU B COOTBETCTBUU C
T'YMaHUCTUYECKUMH, COLIMOKYJIBTYPHBIMH, JYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMHU
U HJeaJlaMHd POCCHIMCKOTO Tpa)kJIaHCKOrO OOIIEeCTBa, MPUHATHIMU B OOIIECTBE
HOPMAaMM W  TOpaBWIaMH  TOBEJIEHHUS, CIOCOOCTBYIOIIMMH  MpoLeccam
CaMOIIO3HaHMUS, CaMOpPA3BUTUS M HPABCTBEHHOIO CTAHOBJICHMS JIMYHOCTH
oOy4Jarommxcs.

JIn4HOCTHBIE pe3yJIbTaThl OCBOEHUS MpeaMera «XUMHUS»  OTpaxaroT
C()OPMHPOBAHHOCTh OMNbITA IO3HABATEILHOM M NPAKTUYECKON MESITEIbHOCTH
oOyuJaroluxcs Mo peajiv3aluy MPUHATHIX B OOLIECTBE LIEHHOCTEW, B TOM YHCJIE B
YacTHu:

1) rpaKaaHCKOro BOCIMTAHUA:

OCO3HAHMS 00YyYaIOIMMHUCA CBOMX KOHCTUTYLIMOHHBIX MPaB U 00s13aHHOCTE,
YBKECHUS K 3aKOHY U MIPABOIOPSIKY;

MPEACTABICHUS O COLUMAIBHBIX HOPMax M MpPaBWIAaX MEXIMYHOCTHBIX
OTHOULIEHUH B KOJJIEKTHUBE;



TOTOBHOCTM K COBMECTHOM TBOPYECKOW JIE€ATEILHOCTH MPHU CO3JIaHUU
y4eOHBIX MPOEKTOB, PEIICHWN y4eOHBIX W TMO3HABATENBHBIX 3a/a4, BHITIOJHEHUU
XUMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TMOHMMAaTh M NPUHUMATh MOTHUBBI, HAMEpPEHHMs, JIOTUKY H
apryMEHTBI JIPYTUX MIPU aHATU3€ PA3IMYHBIX BUJIOB YUEOHOU €S TEILHOCTH;

2) NaTPUOTHYECKOT0 BOCTIUTAHMS

[IEHHOCTHOTO OTHOIIEHUSI K HCTOPUYECKOMY U HAyYHOMY HACIEIUIO
OTE€YECTBCHHON XMMUM;

YBaXEHUS K MPOIECCYy TBOpPYECTBAa B OOJACTH TEOPUU U TPAKTUYECKOTO
NPUMEHEHUSI XMMUHU, OCO3HAHUS TOTO, YTO JOCTH)KCHHUS HAyKH €CTh pe3yJbTar
JUIMTEIbHBIX ~ HAOJIOJACHUN, KPOIMOTIUBBIX  JIKCIEPUMEHTAJIbHBIX  ITOUCKOB,
MOCTOSTHHOTO TPYyJa YUYEHBIX U IPAKTUKOB;

MHTEpECa M MO3HABATEJIbHBIX MOTHBOB B MOJYYEHUH U MOCIEIYIOIEM
aHajau3e MH(pOpMAIMU O MEPEIOBBIX TOCTUKEHUSIX COBPEMEHHOM OTEUECTBEHHOMU
XUMUH;

3) 1IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TTOBEAECHNUS;

CIIOCOOHOCTH OIIEHUBATh CUTYAalluH, CBA3aHHBIE C XUMUUYECKUMHU SBJICHUSMH,
U NIPUHUMAaTh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh HA MOPAIIbHO-HPABCTBEHHBIE
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE MOBEJEHUE U TMOCTYNKH CBOMX TOBapUIIEH C
MO3UIIMI HPABCTBEHHBIX M IMPABOBBIX HOPM M OCO3HAHWE MOCIEACTBUUA 3THUX
MIOCTYTIKOB;

4) popMupoOBaHNSs KYJIbTYPbI 310POBbSI:

NOHMMAaHUA LEHHOCTEeH 370poBOoro M Oe3omacHoro oOpas3a KHU3HH,
HEOOXOMMOCTH OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY (PU3MYECKOMY U
IICUXUYECKOMY 370pPOBBIO;

coOmtoieHuss mpaBui Oe€30MacHOro OOpalieHusi ¢ BellecTBaMU B OBITY,
ITOBCETHEBHOM KU3HU U B TPYIOBOU IEATEIBHOCTH;

MOHMMAHUSl LEHHOCTH TPaBUJl HHIUBUAYAIBHOTO U  KOJUJIEKTUBHOIO
0€30MacHOr0 MOBEACHUS B CUTYAIUSX, YTPOKAIOUIUX 3I0POBBIO U KU3HU JIIOJIEH;

OCO3HAHMS TOCIEJCTBUNA W HENMPUSATHS BPEAHBIX MPHUBBIUEK (YHNOTpeOIeHUS
aJIKOTOJIsI, HAPKOTUKOB, KYPEHHUSI);

5) TPyA0BOIr0 BOCIIUTAHMS

KOMMYHUKATHBHOM  KOMIETEHTHOCTH B  y4eOHO-HMCCIICIOBATEIHCKON
NEeSTEIbHOCTH, OOIINECTBEHHO TOJE3HOM, TBOPUYECKOW U  JPYrux BHUIAX
NEeSTENbHOCTH;

YCTAaHOBKM Ha aKTUBHOE Yy4YacTHE B PEUICHUM MPAKTHYECKUX 3aj]ay
COIIMAIbHOM HAIPABIEHHOCTH (B paMKax CBOETO KJIacca, IIKOJIbI);



MHTEpeca K MPAKTUYECKOMY M3YyUEHHUIO Npodeccuil pa3auyHoro pojaa, B TOM
YHUCJIE HA OCHOBE IPUMEHEHUS IPEIMETHBIX 3HAHUI 110 XUMHH;

YBaXXEHUS K TPYyY, JIIOASIM TpyJda U pe3yibTaTaM TPyAOBOU N€ATEIbHOCTH;

TOTOBHOCTM K OCO3HAHHOMY BBIOOpY HHJIMBHIYaJIbHOM TpPaeKTOPUU
oOpa3zoBanus, Oynaymieil npodeccur U peaau3alud COOCTBEHHBIX >KHU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEM K XMMUHU, HHTEPECOB U
noTpedHOCTEN 00111eCTBa;

6) 3K0J10rH4eCKOro BOCIIMTAHUS:

HKOJIOTHYECKHU I1€JIeCO00Pa3HOr0 OTHOIIEHUS K TPHUPOAE, KaK HCTOYHUKY
CYILIECTBOBaHMS )KM3HH Ha 3€MIIE;

NOHUMAaHUs TJIOOAIBHOIO XapakTepa 3KOJOTMYECKHX MpoOJIeM, BIHMSHUS
HKOHOMHUYECKHUX MMPOLECCOB HA COCTOSTHUE TPUPOJHON U COLMATBHON CpEebL;

OCO3HAHMSI HEOOXOIUMOCTH HCIIOJIb30BAHUS JIOCTHKEHUW XUMHH  JUIS
pelIeHus: BONPOCOB PALIMOHAIBLHOTO PUPOAOIIONIb30BAHUS;

AKTUBHOIO HENPUATHS JIEUCTBUM, NPUHOCIIIMX BpEeI OKpYyKaroueu
IPUPOAHON Cpele, YMEHHS IPOrHO3UPOBATh HEOJArONPUATHBIE HKOJIOTUYECKUE
MOCJIEACTBUSA NMPEANPUHUMAEMBIX IEUCTBUN U MPEIOTBPAILATh HUX;

HaJIM4YUs Pa3BUTOrO HKOJIOTMYECKOTO MBILIUICHHS, SKOJIOTUYECKON KYJIbTYPBHI,
OIbITA NEeATEIIbHOCTH AKOJIOTHYECKOMN HaIlpaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBATHCSI UMM B IO3HABATEJIbHOM, KOMMYHMKAaTUBHOM M COLMATbHOU
NPAaKTHKE, CIHOCOOHOCTH M YMEHHS AaKTUBHO MPOTUBOCTOATH HJICOJIOTUU
xemodoouu;

7) HEHHOCTH HAYYHOI'0 MO3HAHMSL:

c(OPMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOILETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKH U OOIIIECTBEHHON MPAKTHKHY;

NOHMMAaHUA CHeUM(UKH XUMUUM KaK HayKM, OCO3HaHMs €€ pojlu B
(GbopMHpPOBaHUM PALMOHATBHOTO HAYYHOTO MBIIIJIEHUS, CO3JIaHUU IIEJIOCTHOTO
IpeACTaBlIeHus 00 OKpPYXaloLEM MHpE Kak O €IMHCTBE MPUPOAbI U YEJIOBEKa, B
MO3HAHUHM TPUPOJHBIX 3aKOHOMEPHOCTEH U pelIeHuHu MpoOJeM COXpaHEHHUs
IPUPOIAHOTO PABHOBECHSI;

yOSXKIIEHHOCTH B  0OCOOOW 3HAYMMOCTH XHMHH JJIS COBPEMEHHOU
UMBWIN3ALMU: B €€ TyMaHHCTHYECKON HAMpPAaBICHHOCTH U BAXXHOHM pOJIH B
CO3/IaHUM HOBOM 0a3bl MaTepUAIBLHON KYyJbTYpbl, pEHICHUU TI00aIbHBIX MPOOIeM
YCTOMYMBOI'O PA3BUTHS YEIIOBEUECTBA — CBIPHEBOM, DHEPTETUUECKOM, MUIIEBON U
HKOJIOTUYECKON Oe30MacHOCTH, B PA3BUTUU MEIUIMHBI, OOECIEYEHHH YCIOBUM
YCHEIIHOTO TpyJAa U OSKOJOTUYECKH KOMGPOPTHOM IKU3HU KaXKIOTO 4JIeHA
00I11eCTBa;

€CTECTBEHHO-HAYYHOM TIpaMOTHOCTU: [OHUMAHUSA CYUIHOCTH METOJOB
MO3HAHUs, WCIOJIb3YEMBIX B €CTECTBEHHBIX HAyKax, CIIOCOOHOCTH HCIIOIb30BaTh



NoJTydyaeMble 3HaHUA I aHAIU3a U OOBSICHEHUS SIBICHUN OKPYXKAIOIIeT0 MUpa U
IPOUCXOAIINX B HEM NU3MEHEHUN, yMEHHUSI 1eJaTh 000CHOBAaHHBIC 3aKIIOUEHUS Ha
OCHOBE HAay4YHBIX (D)aKTOB ¥ MMEIOIIUXCA JaHHBIX C M[EJIbI0 MOJYYCHHS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSTEIIbHO HCIIOJNB30BaTh XUMUYECKHUE 3HAHUS JiA
peleHust Ipo6ieM B peabHBIX )KU3HEHHBIX CUTYAlIHAX;

MHTepeca K O3HAHHUIO M UCCIIEI0BATENbCKON AESITENbHOCTH;

TOTOBHOCTH M  CIIOCOOHOCTM K  HEMPEpPHIBHOMY OOpa30BaHUIO U
caM000pa30BaHUIO, K AKTUBHOMY TIIOJIYYEHUIO HOBBIX 3HAHUH 1O XHMHU B
COOTBETCTBHH C )KU3HEHHBIMU MOTPEOHOCTSIMU;

MHTEpeca K OCOOCHHOCTAM Tpyda B paziMyHBIX cepax MpoPpecCuoHaIbHON
JeSITENIbHOCTH.

METANPEIMETHBIE PE3YJIbTATBI

MeranpenMeTHbie pe3yJbTaThl OCBOEHHUS YUEOHOTO TpeaMeTa «XUMHsS» Ha
yYpOBHE CpeJHero o61ero o0pa3oBaHus BKIIOYAIOT:

3HAYMMBIE VTSt dbopmupoBaHUs MHUPOBO33PEHUSA o0yJaronmxcs
MEXIUCIUIUIMHAPHBIE (MEXIPEIMETHbIE) 00IIeHayYHbIe MOHATHUS, OTPaXKaoIINe
IEJIOCTHOCTh HAy4YHOM KapTUHBI MHUpa U CHenupUKy METOJOB IO3HAHUS,
UCIIOJIB3YEMBIX B €CTECTBEHHBIX HayKax (Marepus, BELIECTBO, SHEPrusl, SIBJIICHUE,
mpoliecc, CUCTeMa, HAYy4YHBIM (haKT, MPUHIIUII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TeOopusi, UCCe0OBaHNE, HAOI0ICHUE, U3MEPEHUE, DKCIIEPUMEHT U APYTHUE);

YHUBEpCAJIbHbIE y4yeOHbIe NEUCTBUS (TTO3HABATEIbHbIE, KOMMYHUKATUBHEIE,

PETyJISTUBHBIE), o0ecrneunBaroIne dbopmupoBanue (GyHKIIMOHATBHON
I'PaMOTHOCTH U COIIMAILHOM KOMIIETEHIIUN 00YyYaroIXCs;
CIIOCOOHOCTb o0yuaromuxcs UCTOJIb30BaTh OCBOCHHBIE

MEXIMCIUIUTMHAPHBIC, MUPOBO33PEHUYECKUE 3HAHUS M YHHUBEPCAIbHBbIC y4eOHBIC
JIEUCTBUA B IIO3HABATEIILHON U COLUAIBHOW MPAKTHUKE.

MeranpeaMeTHbie  pe3yabTaThl OTPAXKAIOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TIO3HABAaTEIbHBIMH, KOMMYHHKATUBHBIMA U  PETYJIATUBHBIMH
NEUCTBUSIMHA.

OBJaajnenue YHUBEPCAJIbHbIMHU y4eOHbIMU NO3HABATEJIbHBIMH
JeMCTBUSIMMU:

1) 0a30Bble JJOrHYecKue AeMCTBHS:

CaMOCTOSITeILHO  (OPMYJIMpOBaTh W aKTyaIM3UpOBaTh  MpoOsemy,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONpeAesaTh LEJIH JESITEIbHOCTH, 3aJaBas IapaMeTpbl W KPUTECPUH HX
JIOCTUXKEHUS, COOTHOCUTD PE3YJIHTATHI AEATEIIbHOCTU C MOCTABICHHBIMU LICJISIMU;

WCIIOJIb30BaTh NP OCBOCHUU 3HAHUN MPUEMBI JIOTUYECKOTO MBIIUICHUS —
BBIICJISITh XAPAKTEPHBIC MPU3HAKUA TMOHATHUH W YCTAaHABJIMBATH MX B3aUMOCBS3b,



MCIIO0JIb30BaTh COOTBETCTBYIOIIME MOHSITHUS J11 OOBSICHEHUS OTJEIbHBIX (AaKTOB U
SIBIICHUIM;

BBHIOMpaTh OCHOBAHUS M KPUTEPUU JUIA KJIACCHU(PUKAIIMKU BEIIECCTB M
XUMHUUYECKUX PEaAKIINA;

YCTaHABJIMBATh MPUYMHHO-CJICJACTBEHHBIC CBA3M MEXIYy H3y4aeMbIMU
SIBIICHUSIMU,

CTPOUTH JIOTUUECKUE PACCYXKJICHUS (MHAYKTUBHbBIC, JEIYKTUBHbBIE, IO
aHAJIOTUH), BBISABIATH 3aKOHOMEPHOCTH M IPOTHUBOPEUHS] B paccMaTpUBAEMbBIX
SBJICHUSX, (DOPMYJIMPOBATH BHIBOBI U 3aKIIIOUCHUS;

MPUMEHSITh B MPOLIECCE MO3HAHMS, UCIIOIb3YEeMbIe B XUMUU CUMBOJIUYECKUE
(3HAaKOBBIE) MOJICNIH, MPEOOPA30BHIBATH MOJAEIbHBIC MPEACTABICHUS — XUMUUECKUN
3HaK (CHMBOJI) DJJIEMEHTa, XHUMHYECKas (opMyJsia, ypaBHCHHE XHMHYCCKOU
peakIuy — MpU PEIICHUH Y4eOHBIX TMO3HABATEIBHBIX W IPAKTHUYECKUX 3ajad,
MPUMEHSITh Ha3BaHHBIE MOJIEIbHBIC MPEICTABICHUS ISl BBISIBIICHUS] XapaKTEPHBIX
MPU3HAKOB U3y4Ya€MbIX BEIIECTB U XUMHUUYECKUX PEAKIIHM.

2) 0a30BbI€e MCCJIEI0BATEIbCKHE NeiCTBUSA:

BJIaJIETh OCHOBAMHU METOJIOB HAYYHOTO IO3HAHUS BEIIECTB U XUMHYECKHUX
peakuuii;

bopMyIHpPOBATH IIEIU U 33/1a4d UCCIICIOBAHUS, UCIIOIB30BaTh TOCTABICHHBIC
U CaMOCTOSITEIbHO C(HOPMYJIMPOBAHHBIE BOMPOCH B KAueCTBE WHCTPYMEHTA
MO3HAHUS W OCHOBBI I (POPMHUPOBAHUS THUIIOTE3BI IO MPOBEPKE MPABMIBHOCTH
BBICKA3bIBAEMBIX CYKJICHUI;

BJIAJICTh HABBIKAMU CAMOCTOSITEJIBHOTO IUJIAHUPOBAHHUS U  IPOBEACHUS
YYEHUYECKUX IKCIEPUMEHTOB, COBEPIIECHCTBOBaTh YMEHUs HAOIIOATh 32 XOJ0M
mporiecca, CaMOCTOSITEIBHO MPOTHO3UPOBATH €ro  pe3yibTaT, (OpMyIHpOBATH
000O0IIICHUS U BBIBOABI OTHOCUTEIIBHO JIOCTOBEPHOCTH PE3YJIbTaTOB MCCIICAOBAHUSA,
COCTaBJISITh 00OCHOBAHHBIN OTYET O MPOACIaHHOM paboTe;

npuoOpeTaTh OMNBIT YUYEHHUECKON HCCIENOBATENIbCKOM W MPOEKTHOM
JEATeNIbHOCTU, TMPOSBISTh CIOCOOHOCTh MW TOTOBHOCTh K CaMOCTOATEIbHOMY
MIOMCKY METOJOB pEIICHUs NPAKTUYECKUX 3ajJad, MPUMEHEHUIO Ppa3IuYHbIX
METOJIOB ITO3HAHUS.

3) pabora ¢ uHpopmaumeii:

OPUEHTUPOBATbCA B PA3JIUYHBIX HCTOYHMKAX HWHOOpManuu (HAy4dHO-
NoNyJisipHasl JIUTepaTypa XHUMHYECKOTO COJIEpXKaHMs, CIPaBOYHbIE MOCOOUS,
pecypcel MIHTEepHETa), aHAIM3UPOBaTh MHGOPMAIIUIO PA3IUYHBIX BHIOB U (OpM
MpE/ICTaBJICHHUS, KPUTHUYECKHU OIICHUBATH eé JIOCTOBEPHOCTH u
HEMIPOTUBOPEYNBOCTD;



(GOopMyIUpPOBATH 3alpPOCHl U TPUMEHATH PA3NMYHBIE METOJbI MPU TMOUCKE U
oroope wuHbOpMAIMK, HEOOXOAUMOW JJisi BBIMOJTHEHUS YYEOHBIX 3aja4
OIpeNeIEHHOIO TUIIA;

npuoOpeTaTh OMBIT MCHOJIb30BaHUS MHGOPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUN U Pa3TUYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITEILHO ~ BBIOMpATh  ONTUMalbHYIO  (OpMYy  MpPEICTaBIICHUS
uHbopMaluu (cxemsl, TpaduKH, JUArpamMMbl, TAOIHIIBI, PUCYHKH U IPYTHE);

UCIIONb30BaTh HAY4YHBIM S3BIK B KayecTBe CpeACTBa Mmpu paboTe ¢
XMMHMUYECKON HMHpOpManUeil: NpUMEHATh MEXNpeAMETHbIE ((pu3uueckue u
MaTEeMaTUYECKUE) 3HAKU U CUMBOJIbI, (POPMYJIbl, a0OpEBUATYPbI, HOMEHKIIATYPY;

UCIIOJIB30BaTh U MpPeoOpa3oBbIBATh 3HAKOBO-CMMBOJUYECKUE CpEACTBA
HarJIAJHOCTH.

OgByaneHue yHMBepPCAIbHBIMH KOMMYHHUKATUBHBIMHU AeHCTBHUAMM:

3aJ1aBaTh BOIIPOCHI IO CYIIECTBY OOCYKIAae€MOIl TeMbl B XOJI€ IUAJIOra W/WUiu
JUCKYCCUHU,  BBICKa3blBaTh  HJAEH, (OPMYJIUPOBATH CBOM  IPEIOKEHUS
OTHOCHUTEJIBHO BBIITOJIHEHUS MPEJI0KEHHON 3a1a4H;

BBICTyIIaTh C MPE3EHTAlUeil pe3yJIbTaTOB IO3HABATEJIbHON JESTEIbHOCTH,
MOJIYYEHHBIX CAMOCTOATEIBHO WJIM COBMECTHO CO CBEPCTHUKAMU MPH BBITIOJHEHUU
XMMHYECKOTO JKCIIEPUMEHTA, MPAKTUUECKON pabOThl MO MCCIIEJOBAHUIO CBOWCTB
M3Y4YaeMbIX BEILECTB, pealn3aluyd y4eOHOro MpoeKTa u (popMyIupoBaTh BBHIBObI
10 pe3yJbTaTaM IMPOBEAEHHBIX HCCIEAOBAHUI IMyTEM COIIACOBAHMS MO3WULIANA B
X0J1e 00CYX/ICHUSI 1 00OMEHA MHCHUSIMH.

OgyaieHHe YHMBEPCAIbHBIMH PeryJsTHBHBIMH AeHCTBUSMMU:

CaMOCTOSITENIbHO IUJIAHUPOBATh M OCYILECTBIATH CBOK I1O3HABATEJIbHYIO
NEeATENbHOCTh, ONpenessas €€ Leau W 3aJayd, KOHTPOJIMPOBAaTh U IO MEpe
HEOOXOMMOCTH KOPPEKTHPOBATh TMPEAjaraéMblii aJroput™M JACHUCTBUN mpu
BBINIOJJHEHMM Y4eOHBIX WM HCCIIENOBATEIbCKUX 3ajad, BbIOMpaTh Haubosee
3¢ (eKTUBHBIN C€rMoco0 HMX peumeHuss ¢ YYETOM TMOJIyYEHUS HOBBIX 3HAHHUHA O
BEILECTBAX U XUMHUYECKUX PEAKLIMSIX;

OCYLIECTBJISATh CAMOKOHTPOJIb CBOEH JIEATEIBHOCTH Ha OCHOBE CaMOAaHAJIA3a
Y CAMOOLICHKH.

ITPEIAMETHBIE PE3YJIBTATDBI

10 KVIACC

[IpenmeTHble pe3yJIbTaThl OCBOCHHMS Kypca «OpraHuyeckas XUMHSI»
OTPaXKAIOT:

chOPMUPOBAHHOCTh  MPEJACTABICHUM O XHUMHYECKOH  COCTaBJISIOINICH
€CTECTBCHHO-HAYYHOM KapTUHBI MHpPA, POJM XHMHUU B TIO3HAHWU SIBJICHUU



npuposibl, B  (GOPMUPOBAHMU MBIIUICHUS U KYJIbTYpbl JIMYHOCTH, €€
GyHKIIMOHATBLHOW TPAMOTHOCTH, HEOOXOIUMOM sl pEIIEHHUs TPAKTUYECKHUX 3a]1a4
U DKOJIOTMYECKH OOOCHOBAHHOI'O OTHOIIEHHUS K CBOEMY 370POBBIO U MPHUPOIAHOMN
cpene;

BJIQJICHUE  CUCTEMOM  XUMHMYECKHMX  3HAHUW, KOTOpas  BKJIIOYACT:
OCHOBOTIOJIAralOIINe TMOHATUS (XMMHYECKUWA DJIIEMEHT, aTOM, OJJIEKTPOHHAas
000JI04YKa aToMa, MOJIEKYJIa, BAIEGHTHOCTb, 3JIEKTPOOTPULIATEIbHOCTh, XUMUYECKAs
CBsI3b, CTPYKTypHas (Gopmyia (pa3BEpHyTas U COKpall€HHas), MOJb, MOJSpHAas
Macca, MOJIPHBIM 00BEM, YIJIEPOIHBIA CKEJEeT, (PYHKIMOHAJIbHAS TpPYIIa,
paauKkai, U30Mepus, U30MEPhbl, TOMOJIOTUYECKUM PsiJl, TOMOJIOTH, YTIE€BOI0PO/IbI,
KHCJIOPOJ U a30TCOJEpKAIIUEe COCIUHEHUS, MOHOMEp, IMOJUMEp, CTPYKTYpHOE
3BE€HO, BBICOKOMOJIEKYJIIPHBIE COEUHEHHUS); TEOPUH U 3aKOHBI (TEOpPHUsL CTPOEHUS
opranndeckux BemectB A. M. byTiepoBa, 3aKOH COXpaHEHHS MAacChl BEUIECTB);
3aKOHOMEPHOCTH, CHUMBOJIMYECKUMN S3bIK XMMHUHU; MHUPOBO33PEHUYECKHE 3HAHUS,
JeXanme B OCHOBE MOHUMAHUS MNPUYMHHOCTH U CHUCTEMHOCTH XHMHUYECKHX
SBJICHUM, (PAKTOJIOrMUYECKUE CBEJEHUS O CBOMCTBAaX, COCTaBe, MOJYYCHUH H
0€30MaCHOM HCIIOJIb30BAHUM Ba)XKHEHIITUX OPraHWYECKUX BEIIECTB B OBITY U
MPaKTUYECKOMN JEATETbHOCTU YEJIOBEKa;

c(OpPMHUPOBAHHOCTh YMEHHI BBIABIATH XapaKTEpHbIC NPHU3HAKU MOHSTHUH,
YCTaHaBJIMBATh UX B3aUMOCBSI3b, UCMOJb30BAaTh COOTBETCTBYIOUINE MOHATUS HPU
OMHUCAHUU COCTaBa, CTPOCHHUSI U MPEBPAICHUN OPTraHUYECKUX COEANHEHUI;

c(hOpMHPOBAHHOCTh YMEHHI HCIOIh30BaTh XHUMHUYECKYI0 CHUMBOJIHMKY IS
COCTaBIICHUSI MOJIEKYJSIDHBIX W CTPYKTYpPHBIX (pa3BEPHYTOH, COKpaII€HHON)
dbopMysl OpraHMYeCKMX BEIIECTB W YpPaBHEHUW XUMHYECKUX PpEaKIUH,
M3rOTaBIUBATh MOJIENIM MOJIEKYJI OPraHMYECKHX BELIECTB JJISI WUIFOCTPALUU X
XUMHYECKOT0 U TPOCTPAHCTBEHHOI'O CTPOEHUS;

c(hOpMHPOBAHHOCTh YMEHUU YCTAaHABIMBATH MPUHAICKHOCTh H3YUEHHBIX
OpraHWYeCKUX BEIIECTB IO HUX COCTaBy W CTPOEHUIO K OMNpPeleIEHHOMY
KJIacCy/Tpymme CoeAuHEeHUuN (yriaeBOJOpPOAbI, KHUCIOPOA M a30TCOAEpIKaIlIHe
COCIMHEHUSA, BBICOKOMOJICKYJISIPHBIE COEIWHEHMS), JaBaTh KM Ha3BaHUS IO
cucreMarnueckod HomeHkiarype (IUPAC), a Takke NpUBOIUTH TPUBUAIBHbBIC
Ha3BaHUSl OT/ACIbHBIX OPraHMYECKUX BEUIECTB (ITWJICH, MPOMUJICH, AalleTHJICH,
ATUJICHTJIMKOJb, TIULEpUH, (DeHos, (opManbaeruj, areTaibleruja, MypaBbUHAS
KHCJIOTa, YKCYCHAsl KUCJI0Ta, OJICMHOBAsI KUCIIOTA, CTEAPUHOBAs KUCIIOTA, TIII0KO03a,
bpykTO3a, Kpaxmall, IeJUTI0JI03a, TJIUIHH);

chOpPMHPOBAHHOCTh YMEHHUSI OMNPEACNSITh BUABI XUMHUYECKON CBSI3H B
OpraHUYECKUX COCIUHEHUSX (OJMHAPHBIC U KPATHBIC);



c(OPMHPOBAHHOCTh YMEHHUS MPUMEHATHh IIOJOKEHHUSI TEOPUU CTPOCHUS
oprannyeckux BemniectB A. M. BytnepoBa ais 00bsICHEHHS 3aBUCHMOCTH CBOICTB
BEILIECTB OT UX COCTaBa M CTPOEHHUS; 3aKOH COXPAHEHHS MACChl BEILIECTB;

chOpMHPOBAHHOCTh ~ YMEHMH  XapakTepu3oBaTb  COCTaB, CTPOEHUE,
dbuznYeckre M XMMHUYECKHE CBONCTBA TUMUYHBIX MPEIACTABUTENICH PpPa3TUUYHBIX
KJIACCOB OPTraHMYECKHX BEIIECTB (METaH, 3TaH, STUJIEH, NPOIWICH, alleTUJICH,
Oyramuen-1,3, merunOyrtamueH-1,3, OEH30J7, METAaHON, ATAHOJ, STUJICHTIIUKOJb,
TJIMIEPUH, (PEHOJI, aleTalbJIeTH, MypaBbUHASA U YKCYCHAsl KHUCJIOTHI, TJIFOKO3a,
Kpaxma, [eJUII0JI03a, aMUHOYKCYCHAsl KMCIIOTa), WUTIOCTPUPOBATh T€HETUYECKYIO
CBSI3b MEXJYy HUMH ypPaBHEHHSIMU COOTBETCTBYIOIIMX XHUMHUYECKHX pPEaKIHuil ¢
WCIIOJIb30BAaHUEM CTPYKTYPHBIX (DOPMYIT;

c(hOpMHUPOBAHHOCTh YMEHHS XapaKTePU30BaTh UCTOYHUKHU YTJIEBOIOPOIHOTO
ChIpbsi (He(Th, MPUPOAHBIM Ta3, Yrojib), CIOCOOBI WX TMEpepabOTKU U
PaKTUYECKOE MPUMEHEHUE MPOAYKTOB MepepadOoTKH;

c(hOpMUPOBAHHOCTh YMEHHM MPOBOAUTH BBIYUCICHUS MO XUMHUYECKUM
ypaBHEHUsIM (Macchl, 00bEMa, KOJWYECTBA MCXOJHOTO BEIIECTBA WJIM TMPOJYKTa
peaklMu IO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOIO W3 HCXOJHBIX
BELECTB WM MPOAYKTOB PEaAKIINH);

chOpMHPOBAHHOCTh YMEHHMH BIIaJIeTh CUCTEMOM 3HaHUH OO0 OCHOBHBIX
METOJ]aX HAyYHOI'O MO3HAHUS, UCTIOIb3yEMbIX B XUMHUH MPU U3YUYCHUU BEUIECTB U
XUMHYECKUX SBJICHUHN (HaOI0/IeHNe, U3MEpPEHHNE, IKCIIEPUMEHT, MOICTUPOBAHNUE),
UCIIOJb30BaTh CHUCTEMHBIE XMMHUYECKHE 3HAHHS JUIsl NPUHATHS PEIUICHUN B
KOHKPETHBIX JKU3HEHHBIX CHUTyallMsX, CBS3aHHBIX C BEIIECTBAMH M HX
MPUMEHECHUEM;

c(OpMUPOBAHHOCTh YMEHHH COOIIOAATh MPaBHIIa MOJIb30BAHUS XUMUUYECKON
MOCYJIOl M J1TabopaTOpHBIM O00OpYJIOBaHHWEM, a Tak)Ke MpaBuia OOpaileHus ¢
BEIIIECTBAMHU B COOTBETCTBUM C MHCTPYKLMSIMHU TIO BBIOJHEHHUIO JabOpaTOPHBIX
XUMHUUYECKHUX OIBITOB;

chOpPMHUPOBAHHOCTh yMEHUN IUTAHUPOBATH W BBITIOJNHATh XUMHUYECKHM
HKCIIEPUMEHT (TIPEBPAILIEHUS OPTaHUYECKUX BEIIECTB MPU HArPEeBaHUH, MOTyUYCHUE
ATUJIEHA U U3YYEHUE €ro CBOWCTB, KAUYECTBEHHbIE pEAKIUU OPraHUuYECKHX
BEIIECTB, JCHATypalusi OCNKOB IMpPU HArpeBaHHUM, I[BETHHIE pEaKIMu OETKOB) B
COOTBETCTBMM C TMpaBWJIAMHU TEXHUKH OE€30MaCHOCTH MpHU OOpallleHuu C
BELIECTBAMH H JAa0OpPAaTOPHBIM OOOpPYJOBaHUEM, MPEJCTABIATh PE3YIbTATHI
XMMHYECKOTO JKCIEPUMEHTa B (popMe 3alkCH YpaBHEHHUH COOTBETCTBYIOLIMX
peakuuii 1 GopMyJIMpOBATH BEIBOBI HA OCHOBE 3TUX PE3YJIbTATOB;

c(OPMHPOBAHHOCTh YMEHUN KPUTUYECKH AHAIM3UPOBATH XHUMHUYECKYIO
uH(pOpMaALUIO, TMOJYYaeMyl U3 pa3HbIX HCTOYHHUKOB (CpEICTBa MAacCOBOM
undopmaruu, aTeprer u apyrux);



chOpMUPOBAHHOCTh ~ YMEHUW  COOJIIOJaTh  MpaBWIa  JKOJIOTHYECKU
1EJIeCO00pa3HOTO0 TOBENEHUS B OBITY W TPYAOBOM NEATEIBHOCTH B IEIAX
COXpPaHEHHSI CBOETO 3JI0POBbS M OKpYXKArOLIEH MPUPOAHON Cpelbl, OCO3HABATh
OMACHOCTh BO3JCHCTBUA Ha >KUBBIE OPraHU3Mbl OMNPEICIEHHBIX OPraHUYECKHUX
BELIECTB, MOHUMasl cMbIca mnokaszatens I[IJIK, moscHsATh Ha mpumepax crocoObl
YMEHBIIIEHUSI W MPEJOTBPAICHUS HX BPEIHOIO0 BO3JCHUCTBUSL HAa OPraHU3M
YEJIOBEKA,

JUIst 00yYaronuxcsi ¢ OTPAaHUYCHHBIMH BO3MOXXHOCTSIMHU 3JI0POBBS: YMEHHUE
OPUMEHSTh 3HAHHUSI 00 OCHOBHBIX JOCTYIIHBIX METOJAaX MO3HAHUS BEIIECTB U
XUMHUYECKUX SIBJICHUM;

JUISL CIeNbIX MW CIA0OBUASIIMX OOYYalOIIUXCS: YMEHUE UCIOIb30BaTh
penbeHO-TOUCUHYIO0 cucTeMy oOo3HaueHui JI. bpaiiims mjs 3anmucu XuMHYeCKUX

dbopmyI.
11 KJIACC

[IpenmeTHble pe3ysibTaThl OCBOCHHS Kypca «OOIas M HeopraHudeckas
XUMUSD) OTPaXkKaroT:

chOPMUPOBAHHOCTh  MPEJCTABICHUH: O XHMHUYCCKOM  COCTaBIISIONICH
€CTECTBCHHO-HAyYHOM KapTUHBI MHpa, POJM XUMHUHW B TIO3HAHWUU SIBJICHUU
npuponbl, B (GOPMUPOBAHUU MBIIUICHUS U KYJIbTYpbl JIMYHOCTH, €&
(GYHKIIMOHATBHON TPAaMOTHOCTH, HEOOXOAUMOM JJIsI PEIICHUS TPAKTUUECKUX 3a/1au
1 DKOJOTHYECKH O0OOCHOBAHHOTO OTHOIISCHHSI K CBOEMY 3/I0POBBIO M IIPHUPOJIHOU
cpeze;

BJIAJICHUE  CUCTEMOM  XMMHUYECKHMX  3HAHUM, KOTOpass  BKJIKOYAET:
OCHOBOTIOJIAraloIINe MOHATUS (XUMHUYECKUM 3JIEMEHT, aToM, W30ToIl, S-, p-, d-
AJIEKTPOHHBIE OpOWTaIM aTOMOB, HWOH, MOJIEKYJia, MOJb, MOJISPHBI O00BEM,
BAJICHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTENEHb OKUCICHHS, XUMHUYECKAs! CBS3b
(KoBaJieHTHas1, MOHHAs, METAJUTMYECKasi, BOJOPOIHA ), KpUCTAIUTMYECKas pelIETKa,
TUNBl ~ XUMHUYECKUX  pPEaKIMi, PpacTBOp, IJICKTPOJUTHI, HEIICKTPOIUTHI,
ANEKTPOJUTUYECKAST JUCCOLUAIMUSA, OKHUCIUTENb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHYECKOM peakIuh, XMMHYECKOE€ pPaBHOBECHE); TEOPUM U 3aKOHBI (Teopus
AJICKTPOJUTUYECKOU AUCCOLMalnM, nepuoanueckuid 3akoH [l. M. Menneneesa,
3aKOH COXPAHEHMsS] MAacChl BEIIECTB, 3aKOH COXPAHCHUSI U MPEBPAIICHUS] SHEPTUU
MNP XUMHUYECKUX PEAKIUAX), 3aKOHOMEPHOCTH, CUMBOJIMYECKUM SI3bIK XUMUH,
MHUPOBO33PEHUYECCKUE 3HAHMS, JIEKAINIME B OCHOBE MOHUMAHUS MPUYMHHOCTH H
CUCTEMHOCTH XHMHYECKUX SIBJIICHHH, (PaKTOJOTHMYECKHUE CBEACHHUS O CBOMCTBAX,
COCTaBe, MOJy4YEeHUU U 0€30IMacCHOM MCTOJIb30BAHUM BAKHEHIIINX HEOPTaHMYECKUX
BEILIECTB B OBITY U MPAKTUYECKON JIEITEIIbHOCTH YEIIOBEKA;



c(OPMHPOBAHHOCTh YMEHHMI BBIABIIATH XapaKTEPHbIE NPHU3HAKU IOHSATHUH,
YCTaHaBJIMBAaTh UX B3aUMOCBS3b, UCIOJb30BAaTh COOTBETCTBYIOLIME ITOHATHS MPH
ONMMCAaHWU HEOPTraHUYECKUX BEIIECTB U UX MPEBPALCHUI;

c(hOpMHPOBAHHOCTh YMEHHI HCIMONB30BATh XMUMHUYECKYI0 CUMBOJIMKY JJIsS
cocTaBlieHUs (OPMYJ BEIIECTB M  YPaBHEHUH XHUMHUYECKUX  PEaKLUH,
cucteMarnueckyto HoMeHknatypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTAEIBHBIX
HEOPraHWYECKUX BeUIECTB (yrapHblid ra3, YIJIEKHCIBIM ras3, aMMHAK, rameéHas
U3BECTh, HETAlIEHAs! U3BECTh, IUTHEBAS COMA, TIUPUT U IPYTHE);

c(hOpMHPOBAHHOCTh YMEHUM OINPEACNATh BaJCHTHOCTh U CTENEHb OKUCIICHHUS
XUMHUYECKUX DJIIEMEHTOB B COEAMHEHHUSX PA3JIMYHOTO COCTaBa, BUJ XUMHUYECKOU
CBs3M (KOBaJEHTHAsi, MOHHAs, METAJNINYECKAsl, BOJOPOHAsI) B COCAUHEHUAX, TUI
KPUCTAJUIMYECKON PEIIETKM KOHKPETHOIO BEIIECTBA (aTOMHAs, MOJIEKYJISIpHAasd,
MOHHAs!, METAJUTMYECKas), XapakTep Cpelbl B BOJHBIX PACTBOPAX HEOPTaHMUYECKHUX
COCJIMHCHUM;

c(OpMHUPOBAHHOCTh YMEHUI YCTaHaBJIMBATh IIPUHAJIEKHOCTD
HEOPraHUYECKUX BEUIECTB IO KX COCTaBY K OIpeAeaEHHOMY KIaccy/Tpyrie
COEJIMHEHUN (TMPOCThIE BEIIECTBA — METAJUIBl U HEMETAJLJIbl, OKCHIbl, OCHOBaHUS,
KHUCIIOTBI, aM()OTEpHbIE TUAPOKCUIBI, COJIH);

c(hOpMHUPOBAHHOCTh YMEHHMIM pacKphIBaTh CMBICI MEPUOAMUECKOro 3aKoHa /.
N. MenaeneeBa U I€MOHCTPUPOBATH €0 CUCTEMATU3UPYIOIIYI0, OOBICHUTEIHHYIO
Y IPOTHOCTUYECKYIO (PYHKIINU;

C(OPMUPOBAHHOCTb YMEHHUH XapaKTepU30BaTh JIIEKTPOHHOE CTPOCHHE
aTOMOB XUMHUYECKMX dJeMeHTOB 1—4 mnepuonoB Ileprnonnueckoil cucTeMsl
xuMuueckux anemeHTtoB J[. WM. MeHneneeBa, MCHoOJib3ysl MOHATHUS «S-, p-, d-
AIIEKTPOHHBIE opouTanmy, «QHEPreTUYECKUE YPOBHI», OOBSACHSTH
3aKOHOMEPHOCTH U3MEHEHMS CBOMCTB XMMHUYECKHUX DJIEMEHTOB U UX COCIAUHEHUU
110 IepuoaaM U rpynnam llepuoanueckon cucreMbel XUuMUYECKUX d1eMeHToB [I. 1.
Mengeneena;

c(OpMUPOBAHHOCTh ~YMEHHUW  XapaKTepu30BaTh  (OMHCHIBATH)  OOIIME
XUMHYECKHME CBOMCTBA HEOPraHMYECKUX BEIIECTB  PaA3JIMYHBIX  KJIACCOB,
NOATBEPXKAATh CYILIECTBOBAHUE T'€HETUYECKOM CBS3M MEXKIY HEOPraHWYECKUMU
BEILIECTBAMU C MOMOULIBI0 YPAaBHEHUN COOTBETCTBYIOIIMX XUMUYECKUX PEAKIUN;

c(OpPMHPOBAHHOCTh YMEHUS KIACCU(UIMPOBATH XMUMHUYECKUE DPEAKIUU IO
pa3IUYHBIM IpPHU3HAKaM (YUCIY M COCTaBY pPEarupyroliuxX BEUIECTB, TEILLIOBOMY
ahdexTy peaknuud, U3MEHEHHUIO CTETICHEW OKWCJICHUS 3JIEMEHTOB, O00OpaTMMOCTU
peaKuuu, y4acTHIO KaTaau3aTopa);

c(hOpPMHPOBAHHOCTh YMEHHMH COCTaBJISATh YPABHEHMSI PEAKLUMA pa3IuUYHBIX
THUIIOB, MOJHBIE U COKPAIIEHHBIE YPABHEHHS PEAKLIMii HOHHOTO OOMEHA, YUYUThIBas
YCJOBUS, IIPX KOTOPBIX ATU PEAKIMHU UAYT 10 KOHILIA;



cOPMHPOBAHHOCT, yYMEHUW TMPOBOJUTH PEAKIMH, TOITBEPKIAOITUE
KaueCTBCHHBIH COCTaB pAa3UYHBIX HEOPTaHWYECKUX BEIIECTB, paclo3HABATH
OTIBITHBIM MYTEM HOHBI, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTaHUYECKUX
BCIIECTB;

chOPMHPOBAHHOCTh YMEHHH  pacKpbhIBaTh CYIIHOCTh  OKHCIHTEIHHO-
BOCCTAaHOBUTEJIPHBIX PEAKIIMA MTOCPEJICTBOM COCTAaBJICHUS SJICKTPOHHOTO OanaHca
ATUX PEaKIN;

c(hOpMHUPOBAHHOCTh YMEHUN OOBICHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOM
peaKIMK OT Pa3aIuYHbIX (PAKTOPOB; XapaKTep CMEIICHUS XUMUYECKOTO0 PABHOBECHSI
B 3aBUCHMOCTH OT BHelIHero Bo3aenctus (mpunnumn Jle [latense);

c(hOpPMHPOBAHHOCTh YMEHHUW XapaKTepU30BaTh XHMHYECKHE IPOIIECCHI,
JeKaIe B OCHOBE MPOMBINIJICHHOTO TMOJIYYSHHUS] CEPHOUM KHUCIOTHI, aMMHUaKa, a
TaKk)ke CPOPMUPOBAHHOCTH NPEJICTABICHUNH 00 OOIIMX HAYYHBIX MPUHIIMIAX U
HKOJIOTHYECKUX MPOOJIeMaX XMMUYECKOTO TIPOU3BOJICTBA;

c(hOpPMHUPOBAHHOCTh, yYMEHUN TPOBOIUTH BBIYHCICHUS C HCIIOJIH30BAHUEM
MOHATHUSL «MaccoBasi JIOJS BEIIECTBA B PacTBOPE», OOBEMHBIX OTHOIICHUN Ta30B
IpU XUMHYECKUX PEaKIUSIX, MAcChl BEIIECTBA WM 00bEMA Ta30B MO U3BECTHOMY
KOJIMYECTBY BEIECTBA, Macce WM O0BEMY OJHOTO M3 YYaCTBYIONIUX B PEaKIIUU
BEIIECTB, TEIIOBOro 3¢ (deKTa peakiui Ha OCHOBE 3aKOHOB COXPAHCHHUS MacChl
BEIIECTB, IPEBPAIICHUS U COXPAHCHUS SHEPTHH;

c(hOpMHUPOBAHHOCTh YMEHHI COOJIIOIaTh TIPaBUIIA MTOJIH30BAHUS XHMHUYECKOM
MOCyJIOl M J1TabopaTOpHBIM O00OpY/IOBaHHWEM, a TakKe MpaBuia OOpaileHus ¢
BEIIIECTBAMHU B COOTBETCTBUM C MHCTPYKIMSIMHU TIO BBIOJHEHHUIO JabOpaTOPHBIX
XUMHUYECKUX OIBITOB;

chOpPMHPOBAHHOCTh yMEHUN IUTAHUPOBATH W BBHITIOJNHATh XUMHYECKHM
HKCIIEPUMEHT (pa3ioKeHHEe MEePOKCHIA BOAOPOJa B MPUCYTCTBUM KaTalU3aTOpa,
OTpEJICICHHE Cpelbl PpPAacTBOPOB BEHIECTB C IOMOIIBIO YHHUBEPCATHLHOTO
WHINKATOPA, BIMSHUE PA3IUIHBIX (DAaKTOPOB HA CKOPOCTh XUMHUYCCKON pEakInu,
peaknuu MOHHOTO OOMEHA, Ka4eCTBEHHBIC peaKIu Ha cyibdar-, KapOoHAT- U
XJIOPHU/I-aHUOHBI, HA KaTUOH aMMOHHS, PEIICHHUE SKCIEPUMEHTAIBHBIX 3a7a4 10
TeMaM «Metamney u «HemeTamib»y) B COOTBETCTBHHM C TPAaBWJIAMH TEXHUKU
0€30MacHOCTH IPHU OOpaIlEHUHU C BEIIECTBAMHU M JTAOOPATOPHBIM 000pYOBaHUEM,
MPEACTABIIATh PE3yNbTaThl XWMHUYECKOTO OJKCIIEpUMEHTa B (opMme 3amucu
YpaBHEHUN COOTBETCTBYIONMIUX PEaKIuii U (HOPMYIUPOBATh BBHIBOJLI HA OCHOBE
ATUX PE3YIbTATOB;

chOPMHPOBAHHOCTh YMEHUW KPUTUYECKH AHAIM3UPOBATH XHUMHUYECKYIO
uH(OpMAIMIO, TONy4aeMyl0 W3 pa3HbIX HWCTOYHHMKOB (CpEICTBa MacCOBOMU
KOMMYyHUKaruu, IHTepHeT U ApyTHX);



chOpMUPOBAHHOCTh ~ YMEHUW  COOJIIOJaTh  MpaBWIa  JKOJIOTHYECKU
1EJIeCO00pa3HOTO TOBENEHUS B OBITY W TPYAOBOM NEATEIBHOCTH B IEIAX
COXpPaHEHHSI CBOETO 3JI0POBbS M OKpYXKAlOLIEH MPUPOAHON Cpelibl, OCO3HABATh
OMAaCHOCTh BO3JICHCTBUS HA KUBBIE OPraHU3MbI OMPEICIEHHBIX BEIIECTB, TOHUMAs
cmpict mokazarens IIJIK, moscHAT, Ha mnpumepax cHnocoObl YMEHBLIEHUS U
NpEeAOTBPAICHUS UX BPEHOTO BO3JACHCTBHS HA OPTaHU3M YEJIOBEKA;

JUIs O0Y4YaroUIUMXCsl ¢ OTPAHUYECHHBIMU BO3MOXXHOCTSIMU 3/I0POBbSI: YMEHUE
OPUMEHATh 3HAHUSI 00 OCHOBHBIX JOCTYITHBIX METOJAaX MO3HAHUS BEIIECTB U
XUMUYECKUX SIBJICHUI;

JUISL CJIETNBIX W CIA0OBHISIIMX OOYYarOIIUMXCS: YMEHHE UCIOJIb30BaTh
penbedHO-TOYeUHYI0 cucTeMy o0o3HaueHui JI. Bpaiins nis 3anucu XMMUYECKHUX

dbopmy.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KUIIACC
KonuyectBo yacos DJIEeKTPOHHbBIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne n/m Kontpoabnbsie  IIpakTHueckue
NporpamMMmslI Bcero o0pa3oBaTte/ibHbIE
padoThI padoThbI pecypes:
Paspnen 1. Teopernueckue 0CHOBbI OPraHMYeCKOM XMMHUH
[IpenmeTt oprannueckoit xumuu. Teopus
1.1 CTPOEHMSI OPraHUYECKUX COETUHEHUH A. 3
M. bytneposa
Hroro no pazaeny 3
Paspnen 2. Yriesonopoabt
2.1 [IpenenbHbIE YIIIeBOAOPOIBI — AJKAHBI 2
’9 HenpenenbHble yrieBoJOpPOIbI: AJIKEHBI, 6 |
AJTKAIUCHBI, aTKMHBI
2.3 ApOMaTHYECKUE YTIIEBOIOPOIbI 2
54 [IpupoaHbIE HCTOUHUKH YITIEBOJOPOIOB U 3 1
uX nepepadoTka
Hroro no pazaeny 13
Paznen 3. Kuciopoacoaep:kamue oprannyeckue coeJuHeHust
3.1 Crnuptsl. deHon 3
39 Anpaerunpl. KapOOHOBBIE KUCTIOTHI. 7 1

Crnoxxnble 2(UpPBI

33 VYrineBoasl 3 1



Hroro no pazaeny 13

Pasnen 4. A3oTcoaep:kaime opranHudeckue coelMHeHus

4.1 AMUHBI. AMUHOKHUCIIOTEL. benku 3
Uroro no pazneny 3

Pa3zgen S. BbicokoMoJIeKyJIIpHbIE COeIUHEHUS

5.1 [Tnactmaccel. Kayuyku. BonoxHna 2

Hroro no pazneny 2

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34



11 KITACC

KoanuecTBo yacos DJIEKTPOHHbIE
HanmMeHoBaHMe pa3aeioB U TeM undposbie
Ne o/ P Kontpoabnbie IlpakTHueckue (idpp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoTbl
pecypchbl
Pasnen 1. TeopeTnueckue 0CHOBBI XUMHU
Ctpoenune atomoB. [leproguyeckuii 3aKoH
1.1 u Ilepuonnueckas cucteMa XMMUYECKUX 3
sneMeHToB [. 1. Menneneera
12 Crpoenue BemniectBa. MHOTOOOpasue 4
' BELIECTB
1.3 XUMUYECKUE PEAKIIUU 6 1 1
Uroro no pazaeny 13
Paznen 2. Heoprannueckast xumusi
2.1 Merabl 1
2.2 Hewmerannbi 1 1
)3 CBsi3b HEOPTAaHUYECKUX U OPTraHHUYECKHUX )
' BEILECTB
Uroro no pazneny 17
Paznea 3. Xumus u :KN3HL
3.1 XuMHUS 1 )KU3Hb 4
Wroro no pazneny 4
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 2 3






IHHOYPOYHOE INTAHUPOBAHHUE
10 KITACC

Ne
n/n

Tema ypoka

IIpenmer opraHn4eckoi XUMuH, eé
BO3HMKHOBEHUE, PA3BUTHE U 3HAYCHHE

Teopust CTpoeHUsI OPraHUYECKUX
coenuHeHuit A. M. Byrneposa, eé
OCHOBHBIC ITOJIOKCHUA

[Tpupoansiil ra3. AjgkaHsl

Ankensl. OtuneH. Buasl nzomepun.

KoaudecTBO 9acoB

Bcero

KonTposabHbie
padoThbI

IMpakTnueckne
padoThbI

Jara
H3ydyeHusl

DJIEeKTPOHHBIE
nudposbie
oOpa3oBaTe/ibHbIE

pecypchl

XUMHYECKHE CBOMCTBA aAJIKEHOB
Ankanuensl. Kayuyku.
AJKUHBL. ALIETUIIEH.

XUMHYECKHE CBOMCTBA aJIKUHOB.

O 0 9 N |k~ W

11

12

13

Pemenue 3agau.

[Tpaktuueckas padota Nel «Pemenue
9KCIIEPUMEHTAIbHBIX 3a74a4»
Brruncnenus 1o ypaBHEHHIO XUMUYECKOM
peakLuy OpraHuYECKUX BEILECTB.

ApeHbl: 6eH3011 U TOJIyoJI. TOKCHIHOCTD
apeHoB

['eHeTnyeckas CBSI3b YII€BOIOPOIOB,
MpUHAIEKANUX K pa3IMYHbIM KJlaccaM

—_— | e | e k| |



[TpupoaHbIEe HCTOUHUKH YTIEBOIOPOIOB:

14 NPUPOAHBIN ra3 v MOMyTHbIE HEPTIHBIE
rassl, He)Th ¥ MIPOAYKTHI €€ nepepaboTKu

15 [TpakTrueckas pabota 2 « Bzaumocss3p
KJj1accoB YB»

16 KontponbHas pabota no pazaeny
«YTIIeBOAOPOABD)

17 [IpenenpHple OIHOATOMHBIE CIIUPTBHI:
METaHOJ U 3TaHoJ. BonopoaHas cBs3b

18 MHoOroaTtoMHbI€ CIUPTHI: ITUICHTIIUKOJIb U
[IIMLEPUH

19 @DeHOII: CTPOCHUE MOJICKYIIBI, (PU3NIECKHE
Y XUMUYECKUE CBOWCTBA, IPUMEHEHUE

20 Anbrerunsl: GopmManbIaeTui U
aneTanpaerul. ALeTOH

)1 OaHOOCHOBHBIE NpeebHbIE KAPOOHOBBIE
KHCJIOTBI: MypaBbHHas U YKCYCHast

” [IpaxTuyeckas padota Ne 2. «CBoiicTBa
pacTBOpa YKCYCHOM KHCIIOTBI»
CreapuHOBas ¥ OJIEMHOBAsI KUCIIOTHI, KaK

23 NPEeCTaBUTENN BBICIINX KapOOHOBBIX
KHCIJIOT

24 Mpblia Kak CoJId BBICIINX KapOOHOBBIX
KUCJIOT, UX Molollee JeiicTBre
CrnosxHble 3(hUpbl KaK MPOU3BOIHbBIE

25 KapOOHOBBIX KUCJIOT. ['MIPOIN3 CIOKHBIX
3¢upos

26 JKupsl: ruiposns, NpUMEHEHHUE,



OroJoruyeckas POJIb KUPOB

VYrneBoabl: cocTaB, KjIacCUpUKaIUS.
27 Baxuelinme npeicTaBUTeNn: riI0K03a,
bpykTo3a, caxaposa

Kpaxman u nemnrono3a kak mpupogHbie

28
MOJINMEPHI
KonTponbhas pabota no pazueny

29 «Kucnopoacoaepxaiiue opraHn4ecKue
COCTMHEHHUSI

30 AMWHBI: METWJIAMUH U aHUJIUH
AMUHOKHUCIIOTHI KaK aMm(pOTepHbIS

31 OpTaHUYECKUE COCAMHEHUS, NX
Ouosnoruueckoe 3HadeHue. [lentuabl

1 benku kak npupoaHbIe
BBICOKOMOJIEKYJISIPHBIE COETUHEHUS

1 OCHOBHBIE TTOHATHUS XUMHUHU
BBICOKOMOJIEKYJISIPHBIX COEIMHEHUI
OCHOBHBIE METOJIbI CHHTE3a

34 BBICOKOMOJIEKYJISIPHBIX COCAMHECHUM.

[IimacTmaccel, KaydyKu, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME



11 KITACC

KoanuecTBo yacos DJIEKTPOHHbIE
Ne Mara uudgposbie

Tema ypoka KonTpoabubie IIpakTuuyeckue
n/n Bcero u3yuyeHusi oOpa3oBaTesibHbIE

padoThI padoThI pecypesI

XUMHUUECKUH 3JIeMEHT. ATOM. DJIEKTPOHHAas
KOH(HUTypanus aTOMOB

[Iepuonnueckuii 3akoH u [lepuonnueckas
cHCTeMa XUMHYECKuX daeMeHToB /1. W.
Menaeneesa, Ux CBSI3b C COBPEMEHHOU
TEOpHUEN CTPOCHUS aTOMOB

3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB
XHUMUYECKHUX DJIEMEHTOB 1 UX COCIUHCHHUH I10
rpyIIaM U nepuojam. 3HauyeHue
NEPUOINYECKOT0 3aKOHA U CUCTEMBI
XuMHYecKux 3neMeHToB /.M. MeHaeneena B
pa3BUTHUH HAYKHU

Crpoenue BemiecTBa. XUMHUECKas CBA3b, €€
BU/JIbI; MEXaHU3MbI 00pa30BaHUS 1
KOBAJIEHTHOM CBsI3H. BogopoaHas cBs3b

BaneHTHOCTB. DIEeKTPOOTPUIIATETLHOCTD.
Crenenb okucieHus. BemecTa
MOJIEKYJISIPHOTO Y HEMOJIEKYJISIPHOTO
CTPOEHUS

IlonsTue o AUCIICPCHBIX CUCTEMAX.

HcTtrHHBIE ¥ KOJUIOUIHBIE PACTBOPHI. 1
MaccoBasi 1011 BEIIECTBa B pacTBOpE




10

11

12

13

14

Knaccudukanus 1 HOMeHKIaTypa
HEOPraHWYECKUX coeMHeHn. ['eHeTnueckas
CBSI3b HEOPraHMYECKHUX BEIIECTB, PA3TMUHBIX
KJIACCOB

Knaccudukanus XuMHUYECKUX peaklui B
HEOPraHUYECKON M OPraHUuYECKON XUMUU.
3aKOH COXpaHEHUs1 MacChl BEUIECTB; 3aKOH
COXpaHEHU U IIPEBPAIECHUS JHEPTUU IIPU
XUMUYECKUX PEAKIUAX

CkopocTts peakiuu. OOpaTuMbIe PEaKIIHH.
XUMHUYECKOE PaBHOBECHE

[IpakTuueckas padora Ne 1. «Bnusiaue
pa3IuyYHbIX (PaKTOPOB HA CKOPOCTh
XUMHYECKON PEaKIn»

OnexTponutnyeckas auccouuanus. [lonstue
0 BoJopoiHOM nokasarene (pH) pactsopa.
Peaxiiun nonHoro oomeHna. ['muponus
OpPraHUYECKUX U HEOPraHMYECKUX BEIIECTB

OKuUCINTENEHO-BOCCTAHOBUTEIIbHBIE
peaximu. [TonsiTre 00 3mekTposnze
pacIuIaBoB U pacTBOPOB COJIEH

KontponbHas paboTa 1mo pasaeny
«TeopeTnyeckre OCHOBBI XUMUUY

Mertaibl, ux noyioxenue B [lepuoanueckoit
CHUCTEME XMMHUYCCKUX dyeMeHTOoB J]. M.
MeHneneeBa 1 0COOEHHOCTH CTPOCHUS
aToMoB. O01ue Gpu3ndecKkue cBONCTBa
METAJIOB




15

16

17

CrutaBbl METAIJIOB. DJIEKTPOXUMHUYECKUHN DS
HaIpsHKEHUN METalIOB

XUMHUYECKUE CBOMCTBA BaXKHEUIIINX
METaJUIOB (HaTpUH, Kallui, KaJablluid, MarHuH,
ATFOMUHHN) U UX COSTMHEHUN

XUMHUYECKUE CBOMCTBA XpOMa, MEJIU U UX
COEMHEHHI

18

19

20

21

XHUMHYECKHE CBOMCTBA IIMHKA, JKejle3a U UX
COEIMHEHUN

[IpakTuueckas pad6ora Ne 2. "Pemienue
9KCHEPUMEHTANIbHBIX 337124 110 TeME
«Metaipi»"

HemeTannel, X 0JI0KCHHE B
[Tepuoanueckoif cucTeMe XUMHUECKUX
snemenToB 1. . MenaeneeBa u
0COOEHHOCTH CTPOCHHUS aTOMOB

DuU3NYECKUE CBOKWCTBA HEMETAJLIOB.
AJoTponus HEMETAUIOB (Ha IPUMEPE
KHCJI0POJIa, cephl, hocdopa u yrieposaa)

22

23

24

25

26

XUMHUYECKUE CBOWCTBA rajJOr€HOB, CEPBI U UX
COEIMHEHUN

XuMHYecKue CBOMCTBa a30Ta, pochopa u ux
COCIMHEHUN

XHWMHUYECKUE CBOMCTBA yIIIEepo1a, KPEMHHUS U
UX COCIUHEHUN

[IpuMeHeHne Ba)XHENIINX HEMETAJUIOB U UX
COEIMHEHUN

O0600I11IeHNE U CUCTEMATHU3aLUs 3HAHUH 110



teMe «HemeTtamnmaey. Berauciaenus no
YpaBHCHUAM XUMHUYCCKUX peaKI_II/II\/'I n
TCPMOXUMHUYICCKUC paC‘-IéTLI

[IpakTuueckas pabora Ne 3. «Penienue

27 SKCHEPUMEHTAJIbHBIX 33/1a4 110 TEME 1
"Hemertamisl"»

)3 KonTponbHas padora o temam «MeTanibi» 1
u «Hemetamibny

29 Heopranuueckue u opraHu4ecKue KUCIOTHI. 1
Heoprannueckue 1 opraHnuecKkue OCHOBAHUS
AMoTepHbIe HEOpraHu4ecKue 1

30 OpraHu4ecKue coeAMHeHus. I'eneTnueckas |
CBSI3b HEOPTaHUYECKNX U OPTaHUYECKUX
BELIECTB
Ponb xumun B o6ecrieueHu 3KOJIOTHYECKOM,

31 SHEPTeTUYECKON U MHUIIEBON OE30TTaCHOCTH, 1
pPa3BUTUU MEIULIUHBI
[IpencraBnenust 06 OOMIKUX HAYUHBIX

32 IIPUHIUIIAX [IPOMBIIICHHOTO MTOJIY4EHUS 1
BaKHEHIIINX BEIIECCTB

33 UYenoBek B MUpPE BELLECTB U MATEPHAIIOB 1

34 XUMUA U 310pOBbE YEIOBEKA 1

OBUIEE KOJIMYECTBO YACOB I10 34

[TPOTPAMME






YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYEHUKA

* Xumus / T'abpuensia O.C., OctpoymoB U.I'., Cnagkos C.A., AKIIMOHEPHOE
obmectBo «M3aaTenscTBO «IIpocBemieHne»
* Xumus, 11 knacce/ I'abpuensa O.C., OctpoymoB WU.I'., Cnagkos C.A.,

AxnnonepHoe obmectBo «M3aarenscTBo «IIpocBemienne»

METOANYECKHUE MATEPUAJIBI IJISA YUUTEJA
["abpuensn, O. C.
Metoauyeckoe nocooue k yueonuky O. C. ['abpuensna « Xumus». 10-11xkmaccel

/ O. C. I'abpuensu. — M. : [poda, 2018.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
UHTEPHET

[udposoe o6pynoBanue nentpa "Touka pocra"

[Topran ¢pyngameHTanbHOr0 XuMudeckoro oopasopanuss ChemNet. Xumuueckas
uHpopMaImoHHas ceTh: Hayka, oOpazoBaHue, TEXHOJIOTHH
http://www.chemnet.ru ['azeta « Xumusi» 1 callT ais yuutens «5 uay Ha ypok
XUMHUD

http://him.1september.ru Enunas komnekuus L{OP: [IpeameTHas koiiekus

«XUMULY



http://school-collection.edu.ru/collection/chemistry EcrecTBenHO-Hay4UHbBIE
skcrnepuMeHThl: xumud. Komnekius Poccuiickoro o061mieo0pa3oBaTeaIbHOTO

HopTaia.
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