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HOACHUTEJBHAS 3AITUCKA

[IporpaMma 1O XUMHM Ha YpPOBHE CpeAHEro ooOmero oOpa3oBaHUs
paspaborana Ha ocHoBe DenepanbHoro 3akoHa or 29.12.2012 Ne 273-®3 «O6
oOpa3oBanuu B Poccuiickoit denepanuny», TpeOOBaHUN K pe3yjbTaTaM OCBOCHUS
dbenepanbHOll  00pa30BaTEIFHOM MPOrpaMMBbl  CpeaHEro o0mero oOpa3oBaHUs
(®OI1 COO), npencraBieHHbIX B @DeaepaibHOM  TOCYAapCTBEHHOM
oOpazoBarensbHoM cTtanaapre COO, c¢ yuérom KoHuenuuu mnpenogaBaHus
y4ueOHOro mnpeamera «XHMHs» B 00pa3oBaTeNbHBIX OpraHusauusx Poccuiickoi
denepanuy, peamu3yIOIIUX OCHOBHBIE O0pa3oBaTElbHbIE MPOrPaAMMBI, U
OCHOBHBIX TnONOKeHMM «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
oO1ieit crpaTeruy 00yueHus, BOCIUTAHUS U PAa3BUTHUSL OOYYAIOIINXCS CPEICTBAMU
yueOHoro npeamera «Xumusi» aig 10—11 knaccoB Ha 0a30BOM YpOBHE COCTABUIIU
koHUentyanbHble nojoxkeHus GI'OC COO o B3aMMOOOYCIOBIEHHOCTH IIEJIEH,
CONlep KaHMsl, PEe3yJbTaTOB OOy4deHUss W TpPeOOBaHWI K YPOBHIO TOJATOTOBKHU
BBIITYCKHUKOB.

XHUMUYECKOE oOpa3oBaHue, MOJIy4aeMOoe BBIITYCKHUKaMU
00111e00pa30BaTEIbHOM  OpraHu3alliM, SBISETCS HEOTHEMJIEMOM YacThl0 UX
oOpazoBaHHOCTH. OHO CIYyXUT 3aBEpIIAIOIIMM 3TAlloM peaiu3aluyd  Ha
COOTBETCTBYIOILIEM €My 0a30BOM YpOBHE KIIIOYEBBIX LEHHOCTEH, MPHUCYLINX
LEJIOCTHOM CHCTEME XUMHUYECKOro oO0Opa3oBaHUs. IJTH IIEHHOCTH KacaroTcs
MO3HAHHUS 3aKOHOB MPUPObI, (POPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KYJIbTYpPhI
YelioBeKa, a TakKKe OJKOJOTMYECKHW OOOCHOBAHHOIO OTHOUIEHUSI K CBOEMY
3I0pOBbI0 M TIpUPOAHON cpene. Peanusyercs xumuuyeckoe oOpa3oBaHueE
oOyyJarommuxcsl Ha YPOBHE CPEIHEro 0O0Iero o0pa3oBaHUs Cpe/ICTBaMU YUeOHOTO
npeaMera «XHUMHS», COJIEpPKAHME M TOCTPOCHHE KOTOPOrO OINPENEICHbl B
nporpaMMe IO XUMHUU C Y4€TOM cChHenupUuKd HAayKu XUMUU, €€ 3HAYCHUS B
MO3HAaHUM TIPUPOABl U B MaTepUaJbHOW XU3HU OOIIECTBa, a TaKXkKe C YUETOM
Oo0mMX 1enedl M MNPUHLMIIOB, XapaKTePU3YIOIIUX 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 (POPMHUPOBAHUE PAMOHATHFHOTO HAYYHOTO MBIIIJICHUS,
B CO3[IaHUE IEJIOCTHOTO MPECTABICHUS 00 OKPY’KAIOIIEM MHUpE KaK O €IUHCTBE
IPUPOBI M YEJIOBEKAa, KOTOpoe (OPMHUPYETCS B XMMHUU HA OCHOBE MOHUMAaHUS
BEILIECTBEHHOI'0 COCTaBa OKPY’KAOUIET0 MHPA, OCO3HAHUS B3aUMOCBSI3H MEXIY
CTPOEHHUEM BEILECTB, UX CBOMCTBAMHU U BO3MOXHBIMH O0JIACTSIMU IPUMEHEHUS.



TecHO B3aMMOJENUCTBYS C APYTMMH €CTECTBEHHBIMU HayKaMM, XUMUsS CTaja
HEOTHEMJIEMOH YacTbI0 MUPOBOI KyJIbTYpbl, HEOOXOJAUMBIM YCIOBHEM YCIIEUTHOTO
Tpylla W KM3HU KaxJIoro wieHa ooOmectBa. CoBpeMeHHass XUMHSA Kak Hayka
CO3MJATENbHAs, KaK HayKa BBICOKMX TEXHOJOTHWH HalpaBlieHAa HAa pEUICHUE
IO0AIBHBIX TPOOJIEM YCTOMYMBOIO pa3BUTUSL YEJIOBEUECTBA — ChIPbEBOM,
DHEPTreTUYECKOM, MUIIEBOM, YKOJIOTHIECKON 0€30MaCHOCTH U OXPaHbI 3JI0POBbSI.

B coorBercTBUM C OOIIMMH LEIAMH W MNPUHLUUIIAMU CPEJHEro OOIIEro
oOpa3oBaHus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YPOBEHB
W3YYEHUS) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO MOJATOTOBKY
oOydJaronmxcsi, HEOOXOJUMYI0 MM JJid BBIPAaOOTKM  MHUPOBO33PEHUYECKUX
OPUEHTUPOB, YCIIEIIHOTO BKJIIOYEHUS B JKU3Hb COLMYMa, IPOJOJKCHUS
00pa30BaHUs B Pa3IMUHbIX 00JaCTsIX, HE CBSI3aHHBIX HETIOCPEJICTBEHHO C XUMHEH.

CocraBasiomiuMu  npeamMeTa  «XUMHS»  SBISIIOTCA  0a30BbIE  KypChl —
«Opranuueckas xumus» U «OOmas M HEOpraHWuYecKas XHUMHS», OCHOBHBIM
KOMITOHEHTOM COJEP>KaHMSI KOTOPBIX SIBJIAIOTCS OCHOBBI 0a30BOIl HAyKHU: CUCTEMa
3HaHWI IO HEOPTAHWYECKOW XUMUU (C BKIIFOUCHHEM 3HAHUU U3 OOIIEH XUMHH) U
opraHnyecko xumuu. GOpMUpPOBaHUE JAHHOW CHCTEMBbI 3HAHWU NPU U3YYEHUHU
npeaMera oOecreyuBaeT BO3MOXXHOCTh PACCMOTPEHUSI BCEro0 MHOrooOpasus
BEIIECTB HA OCHOBE OOIIMX MOHSATUH, 3aKOHOB U TEOPUN XUMUHU.

CrpykTypa coaepxaHus KypcoB — «OpraHudeckas xumus» u «OOmas u
HEOpraHuyeckas XUMHs» cpopMHpoBaHA B MpOrpaMMe MO XUMHUHU Ha OCHOBE
CUCTEMHOTO TOJXOJa K M3yYEHUI0 ydeOHOro Marepuaja M 00ycIOBIIeHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUM HAa  ONpeNEIEHHBIX
TEOPETUYECKUX YpPOBHAX. Tak, B Kypc€ OPraHMYECKOM XHMHUHU BEIIECTBA
pacCMaTpUBaIOTCS HA YPOBHE KIIACCUYECKOM TEOPUU CTPOECHUS OPraHUYECKHX
COCIMHEHUN, a TaKXke Ha YPOBHE CTEPEOXMMHUYECKHMX M DIJIEKTPOHHBIX
NpeAcTaBlieHUid O cTpoeHun BemiecTB. CBeleHUs 00 U3y4yaeMbIX B Kypce
BEILECTBAX JAIOTCSA B PAa3BUTHH — OT YIJIIEBOJAOPOJOB J0 CIOKHBIX OMOJIOTHYECKU
AKTUBHBIX COEAMHEHUU. B Kypce OpraHM4eckod XUMHHU IOJYyYarOT pPa3BUTHE
chOpMHUpPOBAaHHBIE Ha YPOBHE OCHOBHOTO 00IIero 00pa3oBaHMs MEpPBOHAYAIBLHbBIE
NPEJCTaBICHNUS O XUMUYECKOM CBsI3U, KIaCCU(PUKAIIMOHHBIX MPU3HAKAX BEILECTB,
3aBUCHMOCTH CBOMCTB BEIIECTB OT UX CTPOEHHUS], O XUMHUECKON PEaKLINH.

[lon HOBBIM yriaoMm 3peHusi B IpeaMeTe «XUMHs» 0a30BOr0 YpOBHS
paccMaTpuUBaeTCsd U3YUYCHHBIA Ha YpPOBHE OCHOBHOTO 0O0mIero oOpa3oBaHUs
TEOPETHUUECKHI MaTepual | (PAKTOJIOTMYECKHE CBEIEHUS O BEIIECTBAX H
XUMHUYEeCKo peakuuu. Tak, B 4acTHOCTH, B Kypce «OOmias u HeopraHU4eckas
XUMUSD» 00yYarouuMcsl TMPEJOCTABISIETCS BO3MOXHOCTh OCO3HAaTh 3HAYEHUE
NEPUOJNYECKOTO 3aKOHA C OOLIETEOPETUYECKUX M METOAOJOTMYECKHUX IMO3ULIUMN,



Iy0Xe TMOHATh HCTOPUYECKOE U3MEHEHHEe (YHKUMHA 3TOro 3aKkoHa — OT
00001Iarome 10 0OBSICHSIONMIEH M IPOTrHO3UPYIOIICH.

Ennnas cucrema 3HaHMN O Ba)KHEHIIMX BELIECTBAX, UX COCTaBE, CTPOCHUH,
CBOICTBaX M NMPUMEHEHHH, a TAKXKE€ O XMMHUYECKHX PEaKIHUSAX, UX CYIIHOCTH U
3aKOHOMEPHOCTAX MNpOTEeKaHus JomnoyiHsgercs B Kypcax 10 m 11 xkmaccos
JIIEMEHTAMHU COJEPKAHMS, HMEIOIIMMHU KYJBTYPOJOTMYECKUA W NPUKIAAHOU
XapakTep. OTH 3HAHUS CHOCOOCTBYIOT TOHUMAHHWIO B3aWMOCBS3U 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
BBIITYCKHUKY OpPUEHTHPOBATHCS B OOIIECTBEHHO U JIMYHOCTHO 3HAYUMBIX
npoOiemMax, CBSI3aHHBIX C XUMHUEW, KPUTUYECKH OCMBICIHMBATh 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 MHPOBO33PEHUYECKOW OCHOBBI ISl TTOHHMMAaHUS
bunocockux uaeH, Takux Kak: MaTepuaibHOE €IMHCTBO HEOPraHMYECKOro M
OpPraHMYEeCKOro Mupa, OOYCIOBJIEHHOCTh CBOMCTB BEIIECTB HX COCTaBOM U
CTPOEHUEM, TI03HABAEMOCTh MPUPOJAHBIX SBJICHUW MYyTEM HKCIEPUMEHTa U
pelieHusT MPOTUBOPEYUH MEXKAYy HOBBIMH (akTaMHd U TEOPETHUECKUMHU
IPEINOChUIKAMH, OCO3HAHHUE POJIM XUMUHU B PELICHUH 3KOJIOTUYECKUX MpoldiieM, 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 MOJAXOJbl K OINPEACIICHUIO
COJCpKaHUS U TIOCTPOEHUs MpeAMeTa NpeaycMaTpuBaloT  (OpMUPOBaHUE
YHUBEPCAIbHBIX Y4YEOHBIX JCHCTBUN, UMEIIMUX ©0a30Boe 3HAYCHUE s
pa3IUYHBIX BHJIOB JEATEIbHOCTH: pEUIEHUs MpoOsieM, MOWCKa, aHalu3a H
00paboTku nHGOpPMAITIH, HEOOXOIUMBIX I MPUOOPETEHUS OIBITa TPAKTUIECKON
U HCCIIEIOBATENbCKONW AEATEIbHOCTH, 3aHUMAIOIIEH Ba)kKHOE MECTO B IO3HAHUU
XUMHUH.

B mnpaktuke mnpemnojgaBaHus XMMHH KaK Ha YpPOBHE OCHOBHOTO OOIIETo
oOpa3oBaHus, TaK U Ha YPOBHE CPEeIHEr0 OOLIero o0pa3oBaHus, IIPU ONpeIeICHUU
COJIEpKAaTeIbHOM XapaKTEPUCTUKHU LeJIed W3y4YeHUs INpeaMeTa HalpaBiIeHUEM
NEPBOCTENEHHON 3HAYMMOCTU TPAJUIIMOHHO NpU3HAETCS (OPMUPOBAHHE OCHOB
XUMHUYECKOM HAayKH Kak 0O0JIACTH COBPEMEHHOI'O0 €CTECTBO3HAHMS, MPAKTHUUECKOU
NESATENbHOCTH YE€JIOBeKa M KaK OJJHOTO U3 KOMIIOHEHTOB MHUPOBOU KyJbTypbl. C
METOAUYECKOW TOYKHM 3PEHUS TAKOM NOAXOJ K ONPEACICHHUIO LEJIEW U3y4eHUs
IIPEIMETA SBJISIETCS BIIOJIHE ONIPABAAHHBIM.



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

e (opmupoBaHue cuUCTEMbl XUMHUYECKUX 3HAHUM Kak  BaKHEHIIEH
COCTABJISIIOIIEH €CTECTBEHHO-HAYYHOW KapTUHBI MUpPa, B OCHOBE KOTOPOH
JeKaT KIIOYEBble MOHATHUS, (PyHIaMEHTAJIbHbIE 3aKOHbI U TEOPUHM XUMHH,
OCBOCHHE SI3bIKa HAyKH, YCBOCHUE M MOHMMAHHUE CYUIHOCTH JOCTYIHBIX
000011IeHHIT MUPOBO33PEHUYECKOr0 XapaKTepa, O3HAKOMJIEHHE C HUCTOpHUEH
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,
UMEIOIIUX 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 LIeJiel U 3a/lay U3y4eHUs
peaIMeTa B IporpaMme 1Mo XMMHUHM YTOUYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU
C HOBBIMHU IIPUOPUTETAMHU B CHUCTEME CpeaHero oduiero oopasoanus. Ceroans B
OpernojlaBaHu  XUMHUM B OOJIbIIEH  CTEMEeHH OTHAETCA  MPEeaNouTeHUE
IPAKTUUYECKOH KOMIIOHEHTE COJep)KaHusd OOydeHus, OPHUEHTUPOBAHHOM Ha
MOJITOTOBKY BBIMYCKHUKA 00IIe00pa30oBaTEIbHOM OpraHu3alliy, BIAJCIOIErO He
Ha0OpOM 3HaHUM, a (PYHKIMOHAIBHOW TPaMOTHOCTHIO, TO €CTh CIIOCO0AMU U
YMEHUSMH aKTHUBHOTO IMOJIYYEHHUS 3HAHUW M NMPUMEHEHUS UX B PEaJbHON KU3HU
JUISl pELIEHUS TPAKTUYECKUX 3aa4.

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
caM000pa30BaHUI0, COTPYIHUYECTBY, CAMOCTOSATEILHOMY MPUHATHIO TPAMOTHBIX
pelIeHnil B KOHKPETHBIX U3HEHHBIX CUTYallUsAX, CBA3aHHBIX C BEIIECTBAMHU U MX
PUMEHEHUEM;

dbopMHpoBaHHEe y OOYyYalOLIMXCS  KJIIOYEBBIX HABBIKOB  (KIIFOUEBBIX
KOMIIETEHLIUI), HMEIOIIMX YHHUBEPCAJbHOE 3HAYEHHE I PA3IUYHBbIX BHJIOB
NESATENHHOCTU: PElIeHHs MpobieM, MorcKa, aHajau3a U 00padoTku MHGOpMAIIIH,
HEOOXONUMBIX JUIsi MPUOOPETEHUs! OmbITa AESTENbHOCTH, KOTOpas 3aHUMAET
BAXHOE MECTO B IMO3HAHUM XUMHH, a TaKXkKe i1 OLUEHKH C TO3ULUI
HKOJIOTUYECKON O€30MacHOCTH XapakTepa BIUSHUSA BEIIECTB M XUMHYECKHX
MPOLIECCOB HA OPTaHU3M YEJIOBEKa U MIPUPOIHYIO CPEILY;



pa3BHUTHE TO3HABATEIBHBIX HHTEPECOB, MHTEIICKTYaJIbHBIX M TBOPYECKHUX
CIIOCOOHOCTEH 00YJarOIIMXCS: CIIOCOOHOCTH CaMOCTOSITEIHHO MPUOOPETAaTh HOBHIE
3HAHMS 10 XMMUU B COOTBETCTBUHU C KU3HEHHBIMU MOTPEOHOCTSIMU, UCTIOIH30BATh
COBpEMCHHBIC MH(POPMAIIMOHHBIC TEXHOJIOTHH IS IMOWCKA W aHaln3a y4eOHOH n
HAyYHO-TIOMYJISIPHOM MH(POPMAITUN XUMUIECKOTO COIePKaHUS;

dbopMHUpOBaHUE U PA3BUTHE Y 00YUAIONINXCS ACCOIMATHBHOTO M JIOTHYECKOTO
MBIIUICHHS, HAOI0IaTEIbHOCTH, COOPAaHHOCTH, aKKYPAaTHOCTH, 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, TTOTIOIHEHUS YHEPTETHUECKIX PECypPCOB H
COXpaHEeHUs] MPUPOJHOIO PaBHOBECHSA, OCO3HAHHUS HEOOXOIMMOCTH OEpexHOro
OTHONICHUS K TIPUPOJC M CBOEMY 3/I0POBBIO, a TakKe MPHUOOPETEHUS OIbITa
WCIIOJIb30BAHUS TIOMYYCHHBIX 3HAHWM JUISI TIPUHSATUS TPAMOTHBIX PEIICHHH B
CUTYAIIMSIX, CBI3aHHBIX C XUMUYECKUMU SIBIICHUSMH.

B yuebHoM mnaHe cpenHero oOmiero oOpa3oBaHMs MpeaMeT «XUMUSD)
0a30BOTr0 YpOBHS BXOAHT B COCTaB MPEAMETHOH obnactu «EcTecTBeHHO-Hay4YHBIC
pPEeAMETHD.

OO11e€e YnCI0 YacoB, OTBEAEHHBIX ISl U3YUYEHUSI XUMUHU, Ha 0230BOM YPOBHE
cpenuero obmero obpazoBanms, coctaBiser 68 wacos: B 10 kmacce — 34 gaca (1
gac B HeJennro), B 11 kmacce — 34 gaca (1 gac B Heselno).



COAEPKXAHME OBYYEHUSA
10 KVIACC
OPT'TAHNYECKASA XUMUA

Teoperuueckre 0CHOBbI OPraHMYeCKON XUMUH

[Ipeamer opraHn4eCcKON 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
OpPraHWYECKUX COCIMHEHUAX — OJUHAPHBIE U KPATHBIE CBS3H.

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

OKCIIEpUMEHTAIBHBIE METOJBl M3Yy4YEHUs BEIIECTB W MX IPEBPAILLCHUMN:
O3HaKOMJIEHHE C oOpa3laMu OpraHMYECKHUX BEIIECTB M MaTepualaMM Ha HX
OCHOBE, MOJICIMPOBAHUE MOJIEKYJ OpPraHMYECKUX BEIIECTB, HAONIOJACHUE U
ONMMCAHNE AEMOHCTPAMOHHBIX ONBITOB 10 MPEBPAIICHUIO OPTaHUYECKNX BEIIECTB
MIpU HarpeBaHuH (IJIaBJICHUE, OOYTJIMBAHUE U TOPEHHUE).

Yriaesopopoasl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHM psAd. MertaH u 3TaH —
OpocTeilline NPEeACTaBUTENN aJKaHOB: (PU3NYECKUE U XUMHUYECKHME CBOWCTBA
(peakiuu 3aMelieHus] U TOPEHUs), HaXOXKJECHHWE B TMPUPOJE, NOJIyYCHHE U
IIPUMEHEHHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTHYECKUN pAN. DTUJIEH U NMPONUIEH —
OpoCTeiIlne NPEACTaBUTEIN aJKEHOB: (U3NYECKHE U XUMHUYECKHUE CBOWCTBA
(peakuu  THAPUPOBAHUS, TAJOTCHUPOBAHUS, TUIpaTallMd, OKHUCICHUS U
MOJINMEPHU3ALINH ), TOJyYEHUE U IPUMEHEHHE.

Ankanuensl: Oytaauen-1,3 u MerunOyrtanueH-1,3: cTpoeHue, BaKHeEWIIne
XUMUYECKHE CBOWCTBa (peakuus noiaumepusaunu). [lomyueHune CHHTETHYECKOIO
Kay4yKa U pEe3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTMYECKUH psia. ALleTUIICH
— MPOCTEHIIMKA MpPENCTAaBUTEIh AaJKMHOB: COCTaB, CTpOEHHE, (U3HYECKHE U
XUMUYECKHE CBOMCTBA (peaklUMK TMAPUPOBAHUS, raJOT€HUPOBAHUS, TUAPATALIUH,
TrOpEeHUs), NOJyYEHHE U IPUMEHEHNE.

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



apeHoB. ['eHeTHueckass CBsI3b MEXIY YIVIEBOJOPOJAMH, NPHHAMICKAIIMMHU K
pa3IUYHBIM KJIACCAM.

[IpupoaHbIE MCTOYHHUKH YTIIEBOAOPOIOB. IIpupoaHbli Ta3 W IOIyTHBIE
HedTanble Ta3pl. Hedth um e€ mpoucxoxaenue. Crocodbl nepepaboTku HeTu:
NEPErOHKA, KPEKUHI (TEPMUYECKUW, KaTAIUTUYECKUil), mnuponu3. I[IpomyKTsl
nepepadoTku HeTH, UX MPUMEHEHNE B MPOMBIIIJIEHHOCTH U B ObITy. KaMeHHBIN
yTOJIb U IPOAYKTHI €T0 MepepadOTKH.

OKCHEpUMEHTAIBHBIE METOAbl M3YYEHHs BEIIECTB M HUX MPEBPAIICHUIL:
O3HAaKOMJICHHE C O0Opa3llaMu IIJJaCTMAcC, KAaydyyKOB W PE3HUHbI, KOJUICKIUU
«Heptp» u  «Yrodas», MOAECIUPOBAHWE  MOJIEKYJ  YIJIEBOAOPOJIOB U
raJIOr€HONPOU3BOHBIX, 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 U ATAHOJIA HA OPraHU3M 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 u 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 PEaKIINN), OJIYyUYEHHE 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 OJICMHOBas KUCIOTHI KaK MPEICTaBUTENIM BBICIIUX KapOOHOBBIX
KHCIJIOT. MbUIa KaK COJIM BBICIIMX KAPOOHOBBIX KHCIIOT, MX MOIOLIEE ACHCTBUE.

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



VYrneBoabl:  cocTaB, kiaccuuKkamus — yrieBoaoB  (MOHO-, M- U
nonucaxapuapl). ['JF0Kko3a — MpOCTEHIIMI MOHOCAXapHa: 0COOCHHOCTH CTPOCHUS
MOJIEKYJIbI, (U3UYECKHEe W XUMHUYECKHE CBOICTBa (B3aUMOJCUCTBUE C
runapokcuaom menu(ll), okucienne amMmmuadHbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTAHOBJICHUE, OPOKEHHE TJIFOKO3bI), HAXOXIEHUE B MPHUPOJE, MPUMEHEHHUE,
ouosiornueckas poib. PotocuHTe3. PpyKTO3a KaK U30MEP TIIFOKO3BI.

Kpaxman u nemntonioza kak npupoanbie noiumepbl. CTpoeHHE Kpaxmania U
nemono3bl.  duznueckue W XUMHYECKHME CBOMCTBAa Kpaxmana (TUApOJIu3,
KaueCTBEHHAsI PEaKIIUs C HOJIOM).

OKCIepUMEHTAIbHbIE METOJIbl M3y4YEHHUs BEIIECTB W MX IPEBpaIlCHUI:
MpOBEJICHNE, HAOIIOJICHUE U OINMUCAHUE JIEMOHCTPAIIMOHHBIX OMNBITOB: TOPEHUE
CIIUPTOB, KAUYECTBEHHbBIE PEAKIMU OJHOATOMHBIX CIUPTOB (OKUCJIEHUE 3TaHOJA
okcugoM Mmeau(ll)), MHOroaToOMHBIX CHUPTOB (B3aUMOJICHCTBHE TJIMIIEPUHA C
ruapokcuom meau(ll)), anpaeruoB (OKMcIeHUE aMMUAYHBIM PaCTBOPOM OKCHJIA
cepeopa(l) m tumpoxcumom wmemu(ll), B3ammMopeicTBHE Kpaxmalia ¢ HOIOM),
MPOBEJICHNE 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 OpraHnuecKue COeTMHECHMUS.

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 TPETUYHAsl CTPYKTypa OeiakoB. XHMHYECKHE CBOWCTBA OECJIKOB:
THJIPOJIN3, IEHATYPALIMsl, KAYECTBEHHbIE pEAKIIMU Ha OCJIKH.

OKCIEepUMEHTAIbHBIE METOJIbl M3y4YEHHUs 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 METOAbl CHHTE3a BBICOKOMOJIEKYJIAPHBIX COCIMHEHUN —
MOJIMMEPU3ALMS U TTOJIUKOH/ICHCAIIHS.

OKCIEpUMEHTAJIbHBIE METOJbl H3yYEHHUS BEUIECTB M HMX NPEBpALICHUN:
O3HAKOMJICHUE C 00pa3laMu MPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IIaCTMAce,
Kay4yKOB.

MexnpeamMeTHbIE CBS3H.



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

OO01111e eCTECTBEHHO-HAYUYHBIE MMOHATHUS: SBJIEHUE, HAYYHBIN (pakT, runoresa,
3aKOH, TEOpHsl, aHaJIu3, CUHTE3, Kilaccu(UKaius, MepruoIUuIHOCTh, HAOIIOICHHE,
U3MEPEHUE, FIKCIIEPUMEHT, MOJIETUPOBAHHUE.

®dusnka: MaTepus, OHEprus, Macca, aToM, OJJIEKTPOH, MOJIEKYJIa,
HHEPreTUYECKUN YPOBEHb, BELIECTBO, TEJIO, O0BEM, arperaTHOE€ COCTOSHUE
BELECTBA, (PU3MUECKUE BETUUMHBI U €MHUIBI UX U3MEPEHUS.

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

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

TexHonorus: mNHILEBbIE MPOAYKTBI, OCHOBBI PAalMOHAIBHOIO NUTaHUS,
MOIOLIME CPEJICTBA, JICKAPCTBEHHBIE U KOCMETHUECKHE MPENapaThl, MaTepUaIbl U3
MCKYCCTBEHHBIX U1 CHHTETHUYECKHX BOJIOKOH.

11 KJIACC
OBIIAA U HEOPTAHUYECKASA XUMUA

Teopernvyeckue 0CHOBbI XUMUHU

XUMUYECKH dJeMeHT. AToM. Sapo aroma, H30TONBL. DJIEKTPOHHAS
000J109Ka. DHEPreTHYECKUE YPOBHH, MMOAYPOBHU. ATOMHBIE opOuTanu, S-, p-, d-
aneMeHThl. OCOOEHHOCTH pachpeliesieHus] 3JIEKTPOHOB MO OpOHWTAIsAM B aTOMax
AJIIEMEHTOB MEPBbIX YETHIPEX MEPUOIOB. DIEKTPOHHASI KOH(PUTYpAIUsi aTOMOB.

[Tepuognueckui 3akoH u [lepuognueckas cucremMa XMMHUYECKHAX DJIEMEHTOB
J. U. MenaeneeBa. CBsi3b NepuoanyecKkoro 3akoHa u Ilepuoanyeckoi cuctemsl
xuMmudeckux snemeHToB . M. MeHneneeBa ¢ COBpPEMEHHOM TEOPUEN CTPOCHUS
aTOMOB. 3aKOHOMEpPHOCTH W3MEHEHUS CBOMCTB XHMHUYECKHX D3JIEMEHTOB U
o0pa3yeMbIX MMM TPOCTBIX U CIIOKHBIX BEIIECTB IO TPYINaM H TEPHUOJAM.
3HaYeHUE NMEPUOANYECKOrO 3aKOHA B PA3BUTUU HAYKH.

Crpoenune BemecTBa. XUMHYECKass CBS3b. BHABI XWMHYECKON CBSI3U
(KOBaJIGHTHasl HEMOJISIpHAsi W TOJISIpHAs, MOHHAs, MeTaJuIMyeckas). MexaHu3Mbl
o0pa3oBaHHA KOBAJEHTHOM XWMHUYECKOW CBA3M (OOMEHHBIM W JIOHOPHO-
aKuentopHsiil). Bomopoanas cBs3b. BaneHTHOCTh. JEKTPOOTPHUIATENBHOCTb.
Crenenb okuciieHus. MIoOHbI: KAaTHOHBI 1 AHUOHBI.



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

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

Knaccuduxarus HEOPTraHUYECKUX COEIMHEHUU. Howmenkmarypa
HEOPraHUYECKUX BelIEeCTB. ['eHeTMyeckas CBA3b HEOPraHUYECKHUX BENIECTB,
MPUHAICKAIUX K PA3JIMYHBIM KJIaCcCaM.

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

CkopocTh peakiuu, e€ 3aBUCUMOCTh OT pa3iudHbIX (pakTopoB. OOpaTUMBbIE
peakuuu. XuUMHUYECKO€ paBHOBecHe. DakTOpbl, BIMSIOIINE HA COCTOSHHUE
XuMu4eckoro pasHosecus. Ilpunnun Jle larense.

DnekTponuTuyeckas aucconuanus. CuiibHbIE 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.
MeHneneeBay, U3ydeHUe MoOJIeNEeNd KPUCTAUIMUYECKUX PEHIETOK, HAOMI0JACHUE U
OMUCaHUE JAEMOHCTPAIMOHHBIX U JTa0OPATOPHBIX OMBITOB (pa3ioKeHUE NEPOKCUIA
BOJIOPOJA B IPUCYTCTBUM KATAIM3ATOPA, ONPEAECICHUE CPEIbl PACTBOPOB BEIIECTB
C TIOMOIIbIO YHUBEPCAIBHOTO HWHIWKATOpA, pPEaKIMd HOHHOTO OOMeEHa),
MPOBEJICHNE TPAKTUUECKON paboThl «BiusHue pa3nuuHbIX (PaKTOPOB 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. Ilosmoxkenne HemetaiuioB B llepuogumueckoil  cucteme
xumudeckux snemeHtoB [[. Y. MenpaeneeBa u 0COOCHHOCTH CTPOEHUSI aTOMOB.
dusnyecKkre CBOWCTBA HEMETAUIOB. AJUIOTPONHS HEMETAIOB (Ha MpUMeEpe
KHCJIOpO/a, cephbl, 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 XMMHYECKUX
anemerToB JI. . MenneneeBa. OCOOCHHOCTH CTPOCHUS DJIEKTPOHHBIX 00O0JIOYEK
aToMOB MeTtasuioB. O6mue usnyeckue cBoicTBa MeTauioB. CIUiaBbl METAJLIIOB.
DIIEKTPOXUMHUYECKUAN AT HATIPSHKEHUN METAIIJIOB.

XUMUYECKHE CBOWCTBA BaKHEUIMX METAJUIOB (HATpHM, KaJiuil, 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», 00pa3l0OB HEMETAJUIOB, PEIICHUE
OKCIIEPUMEHTAIBLHBIX 3a7ad, HAOJIO/IEHWEe W OIMHMCAHHWE JEMOHCTPAIMOHHBIX 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
BEIECTBA, Macce Wi OOBEMY OJHOTO W3 YYaCTBYIOIIUX B PEAKIIMU BEIIECTB,
pacy€Tbl Macchl (00bEMa, KOJIMYECTBA BEIIECTBA) MPOIYKTOB PEAKIUU, €CIIU OJTHO
13 BEILIECTB UMEET MPUMECH.

XuMHs ¥ )KU3Hb

Ponp xuMun B 0OeCrieYeHUH SKOJIOTUYECKOM, DHEPreTUUECKON U MHUILEBOM
0€e30MacHOCTH, pPa3BUTUM 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: BAXXKHEUIINE CTPOUTEIBHBIE
Marepuanbl, KOHCTPYKLIMOHHBIE MaTepualbl, KpAacKH, CTEKJIO, KEepaMmuKa,
MaTepuaibl s 3JEKTPOHUKH, HAHOMATEpHUasbl, OPraHUYECKUE U MHHEPAIbHBIC
yaoOpeHus.

XuMHST U 3J0pOBbE YEIOBEKA: MpPaBWJIA HCHOJIb30BAHUS JIEKAPCTBEHHBIX
IpenaparoB, MpaBuiia 0€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, SIBISIONAXCS
CUCTEMHBIMH JIJI OTAEIBHBIX PEIMETOB €CTECTBEHHO-HAYYHOIO LIMKJIA.

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



dusuka: mMaTepus, YHEPrHsi, Macca, aToM, IEKTPOH, MPOTOH, HEUTPOH, MOH,
U30TOIl, PaJIM0aKTUBHOCTb, MOJIEKYJIa, SHEPreTHUYECKUI ypOBEHb, BEIIECTBO, TEJO,
00BEM, arperaTHOe COCTOSIHHE BEUIeCTBa, (PM3NYECKHE BETMYMHBI M €IUHHIIBI UX
U3MEPEHHUsI, CKOPOCTb.

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

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

TexHomnorust:: XuMU4ecKasi MPOMBIIUIEHHOCTh, METAJUIyprHsl, POU3BOACTBO
CTPOUTENHHBIX MAaTEpPUAIOB, CEIBCKOXO3SMCTBEHHOE TPOU3BOJCTBO, MHUIIEBAs
IPOMBIIUICHHOCTh,  (papMaleBTUYECKash  MPOMBINIICHHOCTh,  MPOU3BOACTBO
KOCMETHUYECKHUX IPernapaToB, IMPOU3BOACTBO KOHCTPYKIMOHHBIX MaTepUasoB,
AIIEKTPOHHASI TPOMBIIUIEHHOCTh, HAHOTEXHOJIOTHH.



[INTAHAPYEMBIE PE3VJIBTATBI OCBOEHHMSA ITPOI'PAMMBI 110 XUMKWHN
HA BA30BOM YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHMA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBnmuBaeT TpeOOBaHUA K pe3yibTaTaM OCBOCHHUS
OOy4YaroIIMMHUCSL TMPOTrpaMM CpeaHEro oO0mero oo0pa3oBaHusi (JUYHOCTHBIM,
METanpeIMETHbIM M MpeaAMeTHbIM). HaydHo-MeToauyeckol OCHOBOM s
pa3pabOTKH TUJIAHUPYEMBIX PE3YJIbTATOB OCBOEHUS MPOrpaMM CpEeAHEro OoOIlero
00pa30BaHuUs SIBJISIETCS CUCTEMHO-/IEATETbHOCTHBIN MOAXO.

B COOTBETCTBMM C CHCTEMHO-AEITENIBHOCTHBIM IOAXOJOM B CTPYKTYpE
JUYHOCTHBIX PE3yJIbTATOB OCBOEHHUS MpeaMeTa «XUMHs» Ha ypPOBHE CPEIHEro
o01ero oOpa3oBaHus BbIJIETIEHBI CIEAYIOIIUE COCTABIAIONIUE:

OCO3HaHHE OOYYAIOIIUMHUCS POCCHUHCKOW TIpaXTaHCKOW HICHTUYHOCTH —
TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSITEIbHOCTH U CAMOOIIPEAEIICHUIO;

HaJIM4KUe MOTUBALIUU K O0yUEHHUIO;

I[eJICHANPABIICHHOE PAa3BUTHE BHYTPEHHUX YOEKICHUN JTUYHOCTH Ha OCHOBE
KJIFOUEBBIX [ICHHOCTEW U UCTOPUYECKHUX TPAIAULIUA 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh M CIIOCOOHOCTh OOYYAIOIIUXCSl PYyKOBOJCTBOBATHCS B CBOEGHU
JEATEIbHOCTH LIEHHOCTHO-CMBICIIOBBIMH YCTAHOBKaMH, MPUCYIIUMU UEJIOCTHOM
CUCTEME XUMHYECKOT0 00pa3oBaHus;

HaJU4Yue MPaBOCO3HAHUS HKOJOTHUUECKON KYJIbTYypPhl U CIIOCOOHOCTH CTaBUTh
LEJIU U CTPOUTH )KU3HEHHBIE MJIAHBI.

JInyHOCTHBIE pe3yibTaThl OCBOEHUS MpeaMeTa «XHUMUS» IJOCTUTAlOTCS B
CAMHCTBE YYEOHOM M BOCHHUTATEIBHON JESITEIHBHOCTH B COOTBETCTBUU C
TYMaHUCTUYECKUMHU, COLIMOKYJIbTYPHBIMU, TyXOBHO-HPABCTBEHHBIMH IIEHHOCTSMHU
U HeaJaMUd POCCHUUCKOTO TPaKTAHCKOTO OOIECTBa, MPUHITHIMU B OOIIECTBE
HOpMaMU U  TpaBWIAMU  TOBEJEHHUS,  CIOCOOCTBYIOIIMMHU  IpolieccaM
CaMOITO3HAHUS, CAMOPA3BUTHSI W HPABCTBEHHOTO CTAHOBJIECHUS JIMYHOCTHU
o0y4Jarommxcs.

JInyHOCTHBIE pE3yJbTaThl OCBOSHUSI TIpeAMETa «XHUMHS» OTPAKAOT
c()OpPMUPOBAHHOCTh OIbITa IMO3HABATEIIBHOM M MPAKTUYECKON JEesATEIbHOCTU
OOy4JaronIMXcs M0 peau3aliy MPUHATHIX B 00IIECTBE IIEHHOCTEH, B TOM YHUCIIE B
YacTHu:

1) rpamaaHCKOro BOCIIMTAHMS

OCO3HAHUS 00YYAIOIIMMUCS CBOMX KOHCTUTYIITMOHHBIX MpaB U 00SI3aHHOCTEH,
YBKECHUS K 3aKOHY U MIPABOIOPSIKY;

MPEACTABICHUS O COLUMAIBHBIX HOPMax M MpPaBWIAaX MEXIMYHOCTHBIX
OTHOILICHUH B KOJUUICKTUBE;



TOTOBHOCTM K COBMECTHOM TBOPYECKOW JIE€ATEILHOCTH MPHU CO3JIaHUU
y4eOHBIX MPOEKTOB, PEIICHWN y4YeOHBIX U MO3HABATENbHBIX 3a7ad, BHITTOJHCHUH
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 TTOBEIACHNUS;

CIIOCOOHOCTH OIIEHUBATh CUTYalluH, CBA3aHHBIE C XUMHUUYECKUMHU SBICHUSMH,
Y NIPUHUMAaTh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh HA MOPAIbHO-HPABCTBEHHBIE
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE MOBEJEHUE U TMOCTYNKH CBOMX TOBapUIIEH C
MO3UIIMI HPABCTBEHHBIX M IPABOBBIX HOPM U OCO3HAHUE IMOCIEACTBUM 3THX
MIOCTYTKOB;

4) popMupoOBaHNSs KYJIbTYPbI 310POBbSI:

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

coOntoieHus TpaBui O€30MacHOro OOpalleHusi ¢ BellecTBaMU B OBITY,
IIOBCETHEBHOM KU3HU U B TPYIOBOU IEATEIBHOCTH;

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

OCO3HAHMS TOCTEJACTBUN U HENPUATHS BPEAHBIX MPUBBIYEK (YHOTPEOICHHUS
aJIKOTOJIsI, HAPKOTUKOB, KYPEHHUSI);

5) TPyA0BOIr0 BOCIIUTAHMS

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

YCTAaHOBKM Ha aKTUBHOE Yy4YacTHE B PEUICHUM MPAKTHYECKUX 3aj]ay
COLIMAIbHOM HAIMPABJIEHHOCTH (B paMKax CBOETO KJacca, IIKOJbI);



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

YBAKEHUS K TPYAY, JIOJIAM TPyJa U Pe3yabTaTaM TPYAOBOU IESITEIbHOCTH;

TOTOBHOCTM K OCO3HAHHOMY BBIOOPY WHJIMBHUIYaJIbHOW TpPAaeKTOPUU
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 HEOOXOIMUMOCTH HCIIOJIb30BAHUS JIOCTHKEHUW XUMHH JUIS
pelIeHus: BONPOCOB PALIMOHAIBLHOTO PUPOAOIIONIb30BAHUS;

AKTUBHOIO HENPUATHS JIEUCTBUM, NPUHOCIIIMX BpEeI OKpYyKaroueu
IPUPOAHON Cpele, YMEHHS IPOrHO3UPOBATh HEOJArONPUATHBIE HKOJIOTUYECKUE
MOCJIEACTBUA MPEANPUHUMAEMBIX IEUCTBUN U MPEIOTBPAILAT HX;

HaJIM4YUs PA3BUTOrO HKOJIOTHYECKOTO MBIIUICHHS, SKOJIOTHYECKON KYJIbTYpBHI,
OIbITA NEATEIIbHOCTH AKOJIOTHYECKOMN HaIlpaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBAThCSI UMM B IO3HABATEJIbHOM, KOMMYHMKATUBHOM M COLMATbHOU
NPAaKTHKE, CHOCOOHOCTH 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
(GbOopMHpPOBAHUU PALMOHATBHOTO HAYYHOI'O MBIIIJICHUS, CO3[aHUU IIEJIOCTHOTO
IpeacTaBleHus 00 OKpPYXaloLEM MHpPE Kak O €IMHCTBE NMPUPOAbI U YEIOBEKa, B
NO3HAHUHM TPUPOJHBIX 3aKOHOMEPHOCTEH U pelIeHud MpoOJeM COXpaHEHUS
IPUPOAHOTO PABHOBECHSI,;

yOSXKIIEHHOCTH B  0OCOOOW 3HAYMMOCTH XHMHH JJIS COBPEMEHHOU
UMBWIN3ALMU: B €€ TyMaHHCTHYECKON HAMNpPaBICHHOCTH W Ba)XHOM pOJH B
CO3/IaHUM HOBOM 0a3bl MaTepUaIbHON KYyJbTYpbl, pEHICHUU TI00aIbHBIX MPOOIeM
YCTOMYMBOI'O PAa3BUTHS YEIIOBEUECTBA — CBIPHEBOM, DHEPIETUUECKOM, MUIIEBON U
HKOJIOTUYECKOM O€30MacHOCTH, B PA3BUTUU MEIUIMHBI, OOECIEYEHHH YCIOBUN
YCHEIIHOTO TpyJa U OSKOJOTUYECKH KOMGPOPTHON IKU3HU KaXKIOTO 4JIeHA
00I11eCTBa;

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



NoJTydyaeMble 3HAHUA I aHAIU3a U OOBSICHEHUS SIBJICHUN OKPYXKAIOIIETO MUpa U
IPOUCXOIAIINX B HEM U3MEHEHUN, yMEHHUSI 1eJaTh 00OCHOBAaHHbBIC 3aKIIOUEHUS Ha
OCHOBE HAay4YHBIX (DaKTOB U MMEIOIIUXCA JaHHBIX C M[EJIbI0 MOJYYCHHS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSTEIbHO HCIIOJIb30BaTh XWMUYECKUE 3HAHUS s
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 KU3HEHHBIMH MOTPEOHOCTSIMU;

MHTEpeca K OCOOCHHOCTAM TpyJa B pa3iIMUHBIX cepax MpoPpecCuoHAIbHON
JeSITENIbHOCTH.

METANPEIMETHBIE PE3YJIbTATBI

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

3HAYMMBIE VTSt dbopmupoBaHUs MHUPOBO33PEHUSA 00yJaronmxcs
MEXIUCIUIUIMHAPHBIE (MEXIPEIMETHbIE) 00IIeHayYHbIC MOHATHUS, OTPa’KaIoIINUe
[EJIOCTHOCTh HAy4YHOM KapTUHBI MHUpa U CHelupUKy METOJOB IO3HAHUS,
UCIIOJIB3YEMBIX B €CTECTBEHHBIX HayKax (Marepus, BELIECTBO, SHEPrusl, SIBIICHUE,
mpoliecc, CUCTeMa, Hay4YHBIM (pakT, MPUHIUII, TUTIOTE3a, 3aKOHOMEPHOCTbh, 3aKOH,
TeOopusi, UCCe0BaHNE, HAOI0ICHUE, U3MEPEHHUE, IKCIIEPUMEHT U APYTHUE);

YHUBEpCAJIbHbIE y4yeOHbIe NEUCTBUS (TTO3HABATEIbHbIE, KOMMYHUKATUBHEIE,

PETyJISTUBHBIE), o0ecrneunBaroIne dbopmupoBanue (GyHKIIMOHATBHON
IPaMOTHOCTH U COIIMAILHOM KOMIIETEHIIUN 00YyYaroInXcs;
CIIOCOOHOCTb o0yuaromuxcs UCTIOJIb30BaTh OCBOCHHBIE

MEXIMCIUIUTMHAPHBIC, MUPOBO33PEHUYECKUE 3HAHUS M YHHUBEPCAIbHBbIC y4eOHBIC
JIEUCTBUA B IIO3HABATEILHON U COLUAIBHOW MPAKTHUKE.

MeranpeaMeTHbie  pe3yabTaThl OTPAXKAIOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TIO3HABAaTEIbHBIMH, KOMMYHHKATUBHBIMA U  PETYJISTUBHBIMH
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 AEATEIIbHOCTH C MOCTABICHHBIMU LICJISIMU;

MCIIOJIb30BaTh NP OCBOCHWUU 3HAHUN MPUEMBI JIOTUYECKOTO MBIIUICHUS —
BBIICJISITh XAPAKTEPHBIC MPU3HAKUA TMOHATHUH W YCTAaHABJIMBATH MX B3aUMOCBS3b,



UCIIO0JIb30BaTh COOTBETCTBYIOIIME MOHSITHUS 1J11 OOBSICHEHUS OTJEIbHBIX (PAKTOB U
SIBIICHUI;

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

YCTaHABJIIMBATh MPUYMHHO-CJICJCTBEHHBIC CBA3M MEXIYy H3y4aeMbIMU
SIBIICHUSIMU,

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

MPUMEHSITh B MPOLIECCE MO3HAHMS, UCIIOIb3YEeMbIe B XUMUU CUMBOJIUYECKUE
(3HAaKOBBIE) MOJICINIH, MPEOOPA30BHIBATH MOAEIbHBIE MIPEACTABICHUS — XUMUUECKUN
3HaK (CHMBOJI) DJJIEMEHTa, XHUMHYECKas (opMyJia, ypaBHECHHE XHMHYCCKOU
peakIuy — MpU PEIICHUW Y4eOHBIX TMO3HABATEIBHBIX W IPAKTHUYECKUX 3ajad,
MPUMEHSITh Ha3BaHHBIE MOJIEIbHBIC MPEICTABICHUS ISl BBISIBIICHUS] XapaKTEPHBIX
MPU3HAKOB U3y4YaeMbIX BEIIECTB U XUMHUUYECKUX PEAKIIUM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeiiCTBUSA:

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 (POPMUPOBAHUS THUIIOTE3BI O MPOBEPKE MPABMIHBHOCTH
BBICKA3bIBAEMBIX CYKJICHUI;

BJIAJICTh HABBIKAMU CAMOCTOSITEJIBHOTO IUJIAHUPOBAHHUS U  IPOBEACHUS
YYEHUYECKUX IKCIEPUMEHTOB, COBEPIIECHCTBOBaTh YMEHUs HAOIIOATh 32 XOJ0M
mporiecca, CaMOCTOSITEIbHO MPOTHO3UPOBATh €ro  pe3yibTaT, (OpMyIHpPOBATH
000O0IIIEHUS U BBIBOABI OTHOCUTEIIBHO JIOCTOBEPHOCTH PE3YJIbTaTOB MCCIICIOBAHUSA,
COCTaBJISITh 000OCHOBAHHBIN OTYET O MPOACIaHHOM padoTe;

npuoOpeTaTh OMNBIT YUYEHHUECKON HCCIENOBATENIbCKOM W MPOEKTHOM
JEATeNIbHOCTU, TPOSBISTh CIOCOOHOCTh M TOTOBHOCTh K CaMOCTOATEIBHOMY
MIOMCKY METOJOB pEIICHUs MPaKTUYECKUX 3aJad, MPUMEHEHUIO Ppa3IuYHbIX
METOJIOB ITO3HAHUS.

3) pabora ¢ uHpopmaumeii:

OpPUEHTUPOBATbCA B PA3JIUYHBIX HCTOYHMKAX HWHOOpManuu (HAy4dHO-
NONyJisipHasl JIUTepaTypa XUMHUYECKOTO COJIEpXKaHUs, CIPaBOYHbIE MOCOOUS,
pecypcel MlHTEpHETa), aHAIU3UPOBaTh MH(POPMAIIUIO PA3IUYHBIX BHIOB U (OpM
MpE/ICTaBJICHHUS, KPUTHUYECKHU OIICHUBATH eé JIOCTOBEPHOCTH u
HEMIPOTUBOPEYNBOCTD;



(GOopMyIUpPOBATH 3alpPOCHl U TPUMEHATH PA3NMYHBIE METOJbI MPU TMOUCKE U
oroope wuHPOpMAMK, HEOOXOMUMOW JJisi BBIMOJTHEHUS YYEOHBIX  3aj1a4
OIpeNeIEHHOIO TUIIA;

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

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

UCIIOJb30BaTh HAYUYHBIM S3BIK B KayecTBe CpeACTBa Mmpu paboTe c
XMMHMUYECKON HMH(pOpManUeil: NpUMEHATh MEXIpeAMETHbIE ((pu3uueckue u
MaTEeMaTUYECKUE) 3HAKU U CUMBOJIbI, (POPMYJIbl, a0OpEBUATYPbI, HOMEHKIIATYPY;

UCIIOJIB30BaTh W MpPeoOpa3oBbIBATh 3HAKOBO-CUMBOJUYECKUE 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 MPE3EHTAlUell pe3yJIbTaTOB IO3HABATEIbHOM JIEATEIBHOCTH,
MOJIYYEHHBIX CAMOCTOATEIBHO WJIM COBMECTHO CO CBEPCTHUKAMU MPU BBITIOJHEHUU
XMMHUYECKOTO JKCIIEPUMEHTA, MPAKTUUECKON pabOThl MO MCCIIEJOBAHUIO CBOWCTB
M3Y4YaeMbIX BEILECTB, pealn3aluy y4eOHOro MpoeKTa u (popMyJIUpOBaTh BBHIBObI
[0 pe3yJbTaTaM IMPOBEAEHHBIX HCCIEAOBAHUN IyTEM COIVIACOBAHMS IMO3HULIMHA B
X0J1e 00CYXJICHUSI 1 0OMEHA MHCHUSIMH.

OgyaieHHe YHMBEPCAIbHBIMH PeryJsTHBHBIMH AeHCTBUSMMU:

CaMOCTOSITENILHO IUJIAHUPOBATh M OCYILECTBIATH CBOK I103HABATENIbHYIO
NEeATENbHOCTh, ONpenessas €€ Leau W 3aJadyd, KOHTPOJMPOBAaTh U IO MEpE
HEOOXOMMOCTH KOPPEKTHPOBATh TMPEAjaraéMblii aJroput™M JACHUCTBUN mpu
BBINIOJJHEHMM Y4E€OHBIX W HCCIENOBATENbCKUX 3ajad, BbIOMpaTh Haubosee
3¢ (}eKTUBHBIN C€rnoco0 HMX peumieHuss ¢ Y4YETOM TMOJIyYEHUS HOBBIX 3HAHHUHA O
BEILECTBAX U XUMHUYECKUX PEAKLIHSIX;

OCYLIECTBJISATh CAMOKOHTPOJIb CBOEH JIEATEIBHOCTH Ha OCHOBE CaMOAaHAJIA3a
Y CAMOOLICHKH.

ITPEIAMETHBIE PE3YJIBTATDBI

10 KVIACC

[IpenmeTHble pe3yJIbTaThl OCBOCHHMS Kypca «OpraHuyeckas XUMHSI»
OTPaXKAIOT:

chOPMUPOBAHHOCTh  MPEJACTABICHUM O XHUMHYECKOHW  COCTaBJISIONICH
€CTECTBCHHO-HAYYHOM KapTUHBI MHpPA, POJM XHMUUW B TIO3HAHWU SIBJICHUMU



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

BJIQJICHUE  CUCTEMOM  XMMMYECKHMX  3HAHUM, KOTOpas  BKJIIOYACT:
OCHOBOTIOJIATralOIINE TMOHATUS (XMMHYECKUUA JJIEMEHT, aTOM, OJJIEKTPOHHAas
000JI04YKa aToMa, MOJIEKYJIa, BAIEGHTHOCTb, 3JIEKTPOOTPULIATEIbHOCTh, XUMUYECKAs
CBsI3b, CTPYKTypHas (dopmyia (pa3BEpHyTas U COKpall€HHas), MOJb, MOJSpHAas
Macca, MOJISPHBIM 00BEM, YIVIEPOIHBIM CKeJeT, (PYHKIMOHAJIbHAS TPYIINa,
paauKkai, U30Mepus, U30MEPhbl, TOMOJIOTHYECKUM PsiJZl, TOMOJIOTH, YTIE€BOI0PO/IbI,
KHCJIOPOJ U a30TCOJEpKAIIUE COCIUHEHUS, MOHOMEp, IMOJUMEp, CTPYKTYpHOE
3BE€HO, BBICOKOMOJIEKYJIIPHBIE COEUHEHHS); TEOPUHU U 3aKOHBI (TEOpPHUSL CTPOEHUS
opranudeckux BemectB A. M. byTiepoBa, 3aKOH COXpaHEHHS MAacChl BEUIECTB);
3aKOHOMEPHOCTH, CHUMBOJIMYECKUMN S3bIK XMMHUHU; MHUPOBO33PEHUYECKHUE 3HAHUS,
JeXanme B OCHOBE MOHUMAHUS MNPUYMHHOCTH U CHUCTEMHOCTH XHMHUYECKHX
SBJICHUM, (PAKTOJIOTMUECKUE 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, UCMOJb30BATh COOTBETCTBYIOUINE MOHATUS MPU
OMMUCAHUU COCTaBa, CTPOCHHUSI U IPEBPAICHUI OPraHUYECKUX COEANHEHUI;

c(hOpMHPOBAHHOCTh YMEHHI HCIOIh30BaTh XHUMHUYECKYI0 CHUMBOJIHMKY IS
COCTABJICHUSI MOJICKYJSIDHBIX M CTPYKTYPHBIX (pa3BEPHYTOH, COKpaIIEHHOM)
dbopMysl OpraHMYeCKMX BEIIECTB W YpPAaBHEHUHW XUMHYECKUX pEaKIUH,
W3TrOTaBJIMBATh MOJIENIM MOJIEKYJI OPraHMYECKHX BELIECTB JJISI WUIIOCTPALUU HUX
XUMHYECKOT0 U TPOCTPAHCTBEHHOI'O CTPOEHUS;

c(hOpMHPOBAHHOCTh YMEHUW YCTAaHABIMBATH MPUHAIICKHOCTh H3YUEHHBIX
OpraHWYeCKUX BEIIECTB IO HMX COCTaBy U CTPOCHUIO K OINpeleIEHHOMY
KJIacCy/Tpymme CoeAuHEeHUuN (yriaeBOJOpPOAbI, KHUCIOPOA M a30TCOAEpIKaIlIHe
COCIMHEHUSA, BBICOKOMOJICKYJISIPHBIE COEIWHEHMS), JaBaTh KM Ha3BaHUS IO
cuctematuieckoit HomeHknatype (IUPAC), a Takke NpHUBOIUTH TPUBHAIBLHBIC
Ha3BaHUSl OT/AEJbHBIX OPraHUYECKUX BEUIECTB (ITWJICH, MPOMUJICH, AalleTHJICH,
ATUJICHTJIMKONb, TIULEpUH, (DeHos, (hopManbaerus, aleTaibleruja, MypaBbUHaS
KHCJIOTa, YKCYCHAsl KUCJI0Ta, OJICMHOBAsI KUCIIOTA, CTEAPUHOBAsA KUCIIOTA, TIIF0K03a,
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 a1 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, STUJICH, MPOIMWIEH, aleTHUIICH,
Oyramuen-1,3, merunOyrtamueH-1,3, OEH307, METaHON, ATAHOJ, STUJICHTIIUKOJb,
TJIMIEPUH, (PEHOJI, aleTalbJIeTH, MypaBbUHASA U YKCYCHAsl KHUCJIOTHI, TJIFOKO3a,
Kpaxma, IeJUII0JI03a, aMUHOYKCYCHAsl KMCIIOTa), WUTIOCTPUPOBATh T€HETUYECKYIO
CBSI3b MEXJYy HHUMH ypPaBHEHHSIMU COOTBETCTBYIOIIMX XHUMHUYECKHX PEaKIuil ¢
WCIIOJIb30BAaHUEM CTPYKTYPHBIX (DOPMYIT;

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

c(hOpMUPOBAHHOCTb YMEHHMU MPOBOAUTH BBIYUCICHUS 1O XUMHUYECKUM
ypaBHEHUsIM (Macchl, 00bEMa, KOJWYECTBA MCXOJHOTO BEIIECTBA WJIM TMPOJYKTa
peaklMu IO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOIO W3 HCXOJHBIX
BELECTB WM MPOAYKTOB PEaAKIINH);

chOpMHPOBAHHOCTh YMEHHMI BIIaJIeTh CUCTEMOM 3HAHUH OO0 OCHOBHBIX
METOJIaX HAyYHOI'O MO3HAHUS, UCTOJIb3yEMbIX B XUMHUH MPU U3YUYCHUU BEUIESCTB U
XUMHYECKHX SBJICHUH (HAOI0/IeHNe, U3MEpPEHHNE, IKCIEPUMEHT, MOACTUPOBAHNUE),
UCIIOJIb30BaTh CHUCTEMHBIE XMMUYECKHE 3HAHHUS JUIsl TPUHATHS PEIICHUN B
KOHKPETHBIX JKU3HEHHBIX CHUTyallMsX, CBS3aHHBIX C BEIIECTBAMH M HX
MIPUMEHECHUEM;

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

chOpMHUPOBAHHOCT, yMEHUN IUTAHUPOBATH W BBITIOJHATh XUMHUYCCKHM
HKCIIEPUMEHT (TIPEBPAILICHUS OPTaHUYECKHUX BEIIECTB NMPU HArPEBaHUU, MOTYyUYCHUE
ATUJIEHA U W3YYEHUE €ro CBOWCTB, KAUYECTBEHHbIC PpEAKIUU OPraHUuYECKHX
BEIIECTB, JCHATypalusi OCNKOB IMpPU HArpeBaHHUM, I[BETHHIE pEaKIMu OEIKOB) B
COOTBETCTBMM C TMpaBWJIAMU TEXHUKA OE€30MaCHOCTH MpU OOpallleHuu C
BELIECTBAMH U JAaO0OpPAaTOPHBIM OOOpPYJOBaHUEM, MPEJICTABIATh PE3YIbTAThI
XUMHUYECKOTO JKCIepUMEHTa B (OopMe 3alHucH YpPaBHEHHH COOTBETCTBYIOLIUX
peakuuii u GopMyIUpOBATH BEIBOBI HA OCHOBE 3TUX PE3YJIbTATOB;

c(OPMHPOBAHHOCTh YMEHUN KPUTUYECKH AHAIM3UPOBATH XHUMHUYECKYIO
uH(pOpMaAIUIO, TMOJY4YaeMyl U3 pa3HbIX HCTOYHHUKOB (CpEICTBa MAacCOBOM
undopmaruu, aTepHer u apyrux);



chOpMUPOBAHHOCTh ~ YMEHUW  COOJIIOJaTh  MpaBWIa  JKOJIOTHYECKU
1e7IeCO00pa3HOT0 TOBENEHUS B OBITY M TPYAOBOM NEATETBHOCTH 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
YMEHBIIICHUSI W MPEJOTBPAICHUS HX BPEIHOIO0 BO3JAEHUCTBUSL Ha 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
penbedHO-TOUCUHYIO0 cucTeMy oOo3HaueHui JI. bpalis mis 3anmucu XuMHYeCKUX

bopmyI.
11 KJIACC

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

chOPMUPOBAHHOCTh  MPEJCTABICHUH: O XHMHUYCCKOM  COCTaBIISIONICH
€CTECTBCHHO-HAyYHON KapTUHBI MHpa, POJM XHUMHUHW 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  3HAHUH, KOTOpass  BKJIKOYAET:
OCHOBOITOJIATAIONINE IMOHATUSA (XMMHYECKUH BJIEMEHT, aToM, u3orom, S-, pP-, d-
AJIEKTPOHHBIE OpOWTaIM aTOMOB, HWOH, MOJIEKYJia, MOJb, MOJISPHBI O00BEM,
BAJICHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTENEHb OKUCICHHS, XUMHUYECKAs! CBS3b
(KoBaJyieHTHasi, MOHHAs, METAJUTMYECKasi, BOJOPOIHA ), KpUCTAIUTMYECKas pelIETKa,
TUNBl ~ XUMHUYECKUX  pPEaKIMi, PpacTBOp, IJICKTPOJUTHI, HEIICKTPOIUTHI,
ANEKTPOJUTUYECKAST JUCCOLUAIMUSA, OKHUCIUTENb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHYECKOM peakIui, XMMHYECKOE€ pPaBHOBECHE); TEOPUH 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 MOHUMAHUSA 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 NPHU3HAKH IOHSATHUH,
YCTaHaBJIMBAaTh UX B3aUMOCBS3b, HCIOJb30BAaTh COOTBETCTBYIOLIME ITOHATHS MPH
ONMMCAaHWU HEOPTraHUYECKUX BEIIECTB U UX MPEBPALCHUI;

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

c(hOpMHUPOBAHHOCTh YMEHUMN OINPEACNATh BaJICHTHOCTh U CTENEHb OKUCIICHHUS
XUMHUYECKUX DJIIEMEHTOB B COEAMHEHHUSIX PA3JIMYHOTO COCTaBa, BUJ XUMHUYECKOU
CBs3M (KOBaJEHTHAs, MOHHAs, METAJNINYECKAsl, BOJOPOJHAsI) B COEAUHEHUAX, TUI
KPUCTAJUIMYECKON PEIIETKH KOHKPETHOIO BEIIECTBA (aTOMHAs, MOJIEKYJISIpHAasd,
MOHHAs!, METAJUTMYECKas), XapakTep Cpelbl B BOJHBIX PACTBOPAX HEOPTaHUYECKHUX
COCJIMHCHUM;

c(OpMHUPOBAHHOCTh YMEHUI YCTaHaBJIMBATh IIPUHAJIEKHOCTD
HEOPraHUYECKUX BEUIECTB IO KX COCTaBY K OIpeAeaEHHOMY KIaccy/Tpyrie
COEJIMHEHUN (MPOCThIE BEIIECTBA — METAJUIBl U HEMETAJLJIbl, OKCHJIbl, 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(OPMUPOBAHHOCTh YMEHHUH XapaKTepU30BaTh JIIEKTPOHHOE CTPOCHHE
aTOMOB XUMHUYECKMX dJeMeHTOB 1-4 mnepuonoB Ileprnonnueckoil CcuCTEMBbI
xumuueckux snemeHToB [I. M. MenngeneeBa, WCIONb3ys MOHATHS «S-, P-, O-
DIIEKTPOHHBIE opOuTanmu, «OHEPreTUYECKUE YPOBHI», OOBACHATH
3aKOHOMEPHOCTU M3MEHEHUSI CBOMCTB XMMHUYECKHUX JIEMEHTOB U UX COCAUHEHUU
110 IepuojaaM U rpynnam llepuoanueckon cucreMbel XUMUYECKUX d1eMeHTOoB [I. 1.
Menpeneena;

c(OpMUPOBAHHOCTh ~YMEHHUW  XapaKTepu30BaTh  (OMHCHIBATH)  OOIIME
XUMHYECKHME CBOMCTBA HEOPraHMYECKUX BEIIECTB  PaA3JIMYHBIX  KJIACCOB,
NOATBEPXKAATh CYILIECTBOBAHWE 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, 00OpaTMMOCTU
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, yYMEHWUW TMPOBOJUTH PEAKIMH, TOITBEPKIAOITUE
KaueCTBCHHBIH COCTaB pa3UYHBIX HEOPTaHWYECKUX BEIIECTB, paclo3HABATh
OTIBITHBIM MYTEM MOHBI, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTaHUYECKUX
BCIIECTB;

cOPMHPOBAHHOCTh YMEHHH  pacKpbIBaTh CYIIHOCTh  OKHCIUTEIBHO-
BOCCTAaHOBUTEJIPHBIX PEAKIIMA TOCPEJCTBOM COCTABJICHUS AJIEKTPOHHOTO OanaHca
ATUX PEaKLUd;

c(hOpMHUPOBAHHOCTh YMEHUN OOBICHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOM
peaKIMK OT Pa3aIuYHbIX (PAKTOPOB; XapaKTep CMEIICHUS XUMUYECKOTO0 PABHOBECHSI
B 3aBUCHMOCTH OT BHelITHero 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
BCIIECTB, TEIIOBOro 3¢ (deKTa peakind Ha OCHOBE 3aKOHOB COXPAaHCHHUS MacChl
BEIIECTB, IPEBPAIICHUS U COXPAHCHUS SHEPTHH;

c(hOpMHUPOBAHHOCTh YMEHHI COOJIIOIaTh TIPaBUIIA MTOJIH30BAHUS XHMHUYECKOM
MOCYJIOl M J1TabopaTOpHBIM O00OpYJIOBaHHWEM, a Tak)Ke IpaBuia OOpalleHus ¢
BEIIIECTBAMHU B COOTBETCTBUM C MHCTPYKIMSIMHU TIO BBIOJHEHHUIO JabOpaTOPHBIX
XUMHUYECKUX OIBITOB;

chOpPMHPOBAHHOCTh yMEHUN IUTAHUPOBATH W BBITIOJHATh XUMHYECKHMA
HKCIIEPUMEHT (pa3ioKeHHEe MEePOKCHIA BOAOPOJAa B MPUCYTCTBUM KaTalH3aTOpa,
OTIpEJICNICHHE Cpebl PpPAaCTBOPOB BEHIECTB C IOMOIIBIO YHHUBEPCATHLHOTO
WHIUKATOPA, BIMSHUE PA3TUIHBIX (DaKTOPOB HA CKOPOCTh XMMHUYECKON PEaKIInH,
peaknuu MOHHOTO OOMEHAa, Ka4eCTBEHHBIE peakIMu Ha cyibdar-, kKapOoHAT- U
XJIOPHUI-aHUOHBI, HA KaTHOH aMMOHHS, PEIICHHUE SKCIEPUMEHTAIBHBIX 3a7a4 10
TeMaMm «Metamney u «HemeTramib»y) B COOTBETCTBHHM C TPaBWJIAMH TEXHUKU
0e30MacHOCTH IIPU OOpAIlEHUHU C BEIIECTBAMHU U JTAOOPATOPHBIM 000pYOBaHUEM,
MPEACTABIIATh PE3yNbTaThl XHMHUYECKOTO OJKCIIEpUMEHTa B (opMme 3amucu
YpaBHEHUN COOTBETCTBYIONMIUX pEaKIuii U (HOPMYJIHUPOBATh BBHIBOJLI HAa OCHOBE
ATUX PE3YIbTATOB;

chOPMHPOBAHHOCTh YMEHUW KPUTUYECKH AHAIM3UPOBATH XHUMHUYECKYIO
uH(OpMAIMIO, TIONy4aeMyl0 W3 pa3HbIX HCTOYHHKOB (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 mnpuMmepax cHnocoObl YMEHBLIEHUS U
MpEeAOTBPAICHUS UX BPEHOTO BO3ACHCTBHS HA OPTaHU3M YEJIOBEKA;

JUIs O0Y4YaroUIUMXCsl ¢ OTPAHUYECHHBIMU BO3MOXXHOCTSIMU 3/I0POBbSI: YMEHUE
NPUMEHSTh 3HAHUSI 00 OCHOBHBIX JOCTYIHBIX METOAAX IO3HAHUS BEIIECTB U
XUMUYECKUX SIBJICHUI;

JUISL CJIETNBIX W CJA0OBHISIIMX OOYYarOIIUMXCS: YMEHHE UCIOJIb30BaTh
penbedHO-TOYeUHYI0 cucTeMy oOo3HaueHui JI. Bpaiins nis 3anucu XUMUYECKHUX

dbopmy.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KUIIACC
KoanuecTBo yacoB DJIEKTPOHHbBIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne n/m Kontpoabnbsie  IIpakTHueckue
NPOrpamMMmblI Bcero o0pa3oBaTejbHbIe
padoThI padoThbI
pecypcbl
Paspnen 1.Teopernyeckue 0CHOBBI OPraHMYeCKOl XMMHUH
[IpenmeTt oprannueckoit xumuu. Teopus
1.1 CTPOEHMSI OPraHUYECKUX COETUHEHUH A. 3
M. bytneposa
Hroro o pazneny 3
Paspnen 2.Yriesoaopoanbt
2.1 [IpenenbHbIE YIIeBOOPOIbI — AJIKAHBI 2
59 HenpenenbHble yriaeBoJOPObI: aIKEHBI, 5 1
' aJIKaJJMCHBI, AJIKMHBI
2.3 ApoMaTHYECKHE yTIEBOIOPOIBI 2
94 [TpupogHBIE HICTOYHUKH YTIIEBOJOPOJOB U 3 1
' ux nepepaboTka
Hroro no pazneny 13
Paznen 3.Kuciaopojacoaep:kamnue oprann4eckne coeJuHeHust
3.1 Cruptsl. @enon 3
Amnpaernnsl. KapOOHOBEIE KUCIOTHI.
3.2 P 7 1

Crnoxxnble 2(UpPBI
3.3 YrineBoas 3 1



Utoro no pazneny

Pasnen 4.A30Tcoaep:kainiue opraHnyecKue coeTuHeHu sl

13

4.1 AMUHBI. AMUHOKHUCIIOTHL. benku 3
Wroro mo pazneny 3
Pazaen S.BbicokoMoJIeKyJISIPHbIE COeIUHEHUS

5.1 [Tnactmaccel. Kayuyku. BonoxHna 2
Uroro mo pazneny 2
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34



11 KITACC

KoanuectBouacon DJIeKTPOHHbIE
Ne HaumeHoBaHuepasaejioB (nd )
ungpoBbie
n/n TEMIIPOrpaMMBI Bcero KonTpoasubiepadorsl IIpakTnuecknepadoTsl
o0pa3oBaTe/bHbIEpecypChI
Paznen 1.TeopernyeckneoCHOBLIXMMHUU
CrtpoeHme aTOMOB.
[Tepronuueckuii 3aKOH U
1.1 [lepuoanueckas cucrtema 3
XHUMHYECKUX 31eMeHTOB /JI. U.
Menneneena
12 CtpoeHueBelecTBa. 4
' MHOroo0pa3ueBenecTs
1.3 XUMHYECKUEPEAKIIUT 6 1 1
Hroromnopazaeny 13
Pasnen 2.Heoprannueckassxumusi
2.1 Meramist 1
2.2 Hemeraiuiet 1
53 CBs13b HEOPTAHUYECKUX U 5
' OpraHUYeCKUX BEUIECTB
Hroromnopazaeny 17
Paznea 3.Xumus u :Knu3HbL
3.1 XUMHSA U )KU3HD 4
Hroromnopazaeny 4
OBIIEE KOJIMYECTBO HACOB I10 34 5 3

I[TPOTPAMME






INOYPOYHOE IVTAHUPOBAHUE

10 KUIIACC
KosnuyectBo yacos DJIEeKTPOHHbBIE
Ne uudposbie
o/ Tema ypoka Beero Konrpoabubie IlpakTHueckue 06pasoBaTEILHbIE
padoThbI padoThbI pecypes:
1 [Ipenmer opranu4eckoi XuMuH, eé 5
BO3HUKHOBEHUE, PAa3BUTHE U 3HAUCHUE
5 Teopus cTpoeHHs OpraHUYECKUX COETUHEHUI 5
A. M. bytiepoBa, e€ OCHOBHBIE MTOJIOKEHUS
[IpencraBnenue o KiaccupuKauu
3 opraHu4eckux BeuecTs. Homenkmarypa 5
(cucremarnyeckas) M TpUBHAJIbHBIC Ha3BaHUS
OpraHUYECKUX BELIECTB
4 AJIKaHBI: COCTaB U CTPOCHHE, 5
TOMOJIOTUYECKHUU Pl
5 MertaH 1 3TaH — NpOCTEHIINE MTPEACTABUTENH 5
aJIKaHOB
6 AJIKEHBI: COCTaB U CTPOEHUE, CBONCTBA 2
7 OTUieH U NpONUIEH — IpocTeiine 5
IPEICTaBUTENIN AIKEHOB
8 [Ipaxruyeckas padota Ne 1. «Ilonyuenue 1 1
STWJIEHA U U3yYEHHUE €TO CBONCTB
Ankanuensl. byraauen-1,3 u metunOyraaueH-
9 1,3. IlonyyeHre CHHTETUUECKOTO KaydyyKa U 2
pE3UHBI
10 AJIKWHBI: COCTaB U OCOOEHHOCTH CTPOCHHUS, 2



TOMOJIOTUYECKUH psill. ALIETHIIEH —
MPOCTEUINUTIPEACTABUTENHAIIKUHOB

Brpruncnenus 1o ypaBHEHHIO XUMUYECKOM

11
peakuuu

12 ApeHsl: 6eH301 U TOIYy0N. TOKCHYHOCTh
apeHoB

13 ['eneTnueckast cBs3b yriaeBOJOPOJIOB,
NpUHAISKAIIMX K Pa3IMYHbIM KJIaccam
[TpupoaHbIe HCTOYHUKH YTIEBOAOPOAOB:

14 IPUPOJIHBIN ra3 U MNOMyTHbIE HEPTSIHBIE T'a3bl,
He(Th U MPOIYKTHI €€ epepadoTKH
[IpupoiHbIE HICTOYHUKH YIJIEBOIOPOIOB:

15 NPUPOAHBINA r'a3 U MOMYTHBIC HEPTSIHBIE ra3bl,
He(Thb U MPOJYKTHI €€ nepepaboTKu

16 KonrtponsHas paborta no pazaeny
«YTeBo0pOIB

17 [IpenenpHbIE OJHOATOMHBIE CIUPTHI: METAHOI
U 3Ta”oil. BonoponHascssazb

18 MHOroaTOMHBIE CIIUPTHI: STUICHTIUKOIb 1
TIIUICPUH

19 @DeHoII: CTPOEHUE MOJIEKYJIbI, (PU3NYECKUE U
XMMHUYECKHE CBOWCTBA, IPUMEHEHHE

20 Anpaerusbl: GopMabAETHI U alleTalbIeT U/,
ArneroH

91 OaHOOCHOBHBIE NpeiesibHbIe KapOOHOBBIE
KHCJIOTBI: MypaBbUHAs U YKCYCHasI

99 [IpakTuyeckas padota Ne 2. «CBoiicTBa

pacTBOpa YKCYCHOM KUCJIOTBD»



CTeapI/IHOBaH H OJICMHOBAs KHUCJIOThI, KaK

23 MPEICTABUTENN BBICIINX KAPOOHOBBIX KUCIOT

24 Mpi1a Kak COJIA BBICIIUX KapOOHOBBIX KHCIIOT,
HUX MOIOIIEE NEeHCTBUE
CrnosxxHbie 3(hUpBI KaK MPOU3BOTHBIE

25 KapOOHOBBIX KHCJIOT.
IM'uaponu3cinokHbIX3PUpPOB

26 Kupsl: runpoan3, mpuMeHeHHe,
OMOoJIOTHYECcKast POJIb KHUPOB
VYrneBoabl: cocTaB, KjlacCUpUKaIUs.

27 Baxneiimme npeacTaBuTeNu: TIIOK03a,
dpykTo3a, caxaposa

28 Kpaxman u nemnono3a kak mpupoaHbie
TIOJTUMEPBI
KonTponbHas pabora no pazaeny

29 «Kucnopoacoaepxaiinue opraHuuecKue
COCTUHEHUS

30 AMUHBI: METUJIAMHUH U aHWJIUH
AMUHOKHUCIIOTHI KaK aM(pOTepHbBIE

31 OpPTaHUYECKUE COCTUHEHUS, UX
Ouosnorudeckoe 3HadeHue. [lentuab

39 benku kak mpupoHbIe BHICOKOMOJIEKYIISIPHBIE
COCTUHEHUS

33 OcHOBHbBIE TOHATHUS XUMHH
BBICOKOMOJIEKYJISIPHBIX COETMHEHUI
OcHOBHBIE METOIBI CHHTE3a

34 BBICOKOMOJICKYJISIPHBIX COCTMHEHUH.

HJ'IaCTMaCCBI, Kay4yKH, BOJIOKHA



OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



11 KITACC

Ne

n/
n

Temaypoxka

XUMUYECKUH DIIEMEHT.
ATOM. DneKkTpoHHAas
KOH(UTypaIus aToMOB

[Tepronnueckuii 3aKOH U
[lepuoanueckas cucrtema
XUMHUYECKUX dJIeMeHTOB /JI.
W. Menneneena, ux CBS3b C
COBPEMEHHOU TeOpHUen
CTPOECHUS aTOMOB

3aKOHOMEpPHOCTH
N3MEHCHHUS CBOMCTB
XUMHYECKHUX DJIIEMEHTOB U
HUX COEOUHEHUN I10
TpyIIaM 1 eproIaM.
3Ha4YeHuEe NMePUOIUIECKOTO
3aKOHA U CUCTEMBI
XHUMHYECKHUX 3JICMEHTOB
J.1. MeHneneeBa B
Pa3BUTHU HAYKHU

CtpoeHue BelecTBa.
XuMuyeckas CBA3b, €€
BUJIBI; MEXAHU3MBI
o0pa3oBaHMs KOBaJIEHTHOU

KoaunuyecTtBouyacoB

Bce  KonTpoJbHbIEp
ro a0oThI

IIpakTn4yeckue
padoThI

Jarausyu
eHusl

DJIeKTPOHHbIEU(PPOBHIEOOPa3OBaTE
JIbHbIepecypchl



CBA3H. BO,I[OpOI[HaHCBHSB

BaneHTHOCTB.
DNeKTPOOTPULIATETLHOCTD.
CreneHb OKHUCIICHMS.
BemiectBa MonekysspHOTO
1 HEMOJIEKYJIIPHOTO
CTpOCHHS

[TonsATHE O MTHCTIEPCHBIX
cucremax. Mctuansie n
KOJUIOMIHBIE PACTBOPBHI.
MaccoBast 107151 BELeCTBa B
pactBope

Knaccudukanus n
HOMEHKJIaTypa
HEOPraHUYECKUX
coequHeHni. ['eHeTHUCCKAs
CBSI3b HEOPTaHUYECKUX
BEILIECTB, Pa3TUYHBIX
KJ1aCCOB

Kinaccudukanus
XUMHYECKHUX PEaKIIHii B
HEOPTraHUYECKOU U
OPraHMYEeCKOM XMMHH.
3aKOH COXpaHEHUsI MaCChl
BEILIECTB; 3aKOH
COXpaHEHUs U
MIpeBpaLIeHUs SHEPTUU TIPU
XUMHUYECKHUX PEaKIHIX

CKopocThb peakiyi.



10

11

12

13

14

OOpatuMble peakuuu.
XHUMHUUYECKOE PAaBHOBECHE

[IpakTnueckas padora Ne 1.
«BnusHMe pa3au4HbIX
(akTOpPOB Ha CKOPOCTH
XUMHUYECKON PEaKIum»

DNeKTpoIUTUYECKast
mucconmanus. [Torsarie o
BOJIOPOJTHOM I1OKa3aTee
(pH) pactBopa.
PeakuunnonHorooomeHa.
I'mpponusopraHu4ecKkux u
HEOPraHWYECKUXBEIIECTB

OKucauTenbHO-
BOCCTaHOBUTEJIbHbBIE
peakuuu. [Tonstue 06
3JIEKTPOJIN3€E PacCIlIaBOB U
pacTBOpPOB COJIEH

KonTponbhas pabota no
pazneny «Teopernueckue
OCHOBBI XUMHI»

MerTaminl, UX MOJIOKCHUE B
[Iepnonnueckoii cucreme
XUMUYECKUX 3JIEMEHTOB /.
. MenneneeBa u
0COOEHHOCTH CTPOCHUS
aTOMOB.
Oo6mueh3nIecKuecBONCTB
aMeTaJlJIoOB



15

16

17

18

19

20

CIu1aBbl METAIOB.
DNEeKTPOXUMHUYECKUN P
HaMpPsDKEHUH METaIJIOB

XUMHUUYEeCKHEe CBOMCTBA
BaYKHEHIIINX METAJII0OB
(HaTpWMiA, KAJINA, KAJIBITHH,
MarHui, aIlOMUHUN) U UX
COEIMHEHU I

XHUMHUYECKHE CBOMCTBA
Xpoma, MEIU U UX
COeIUHEHUN

XUMHYECKHE CBOUCTBA
IIMHKA, JKeJie3a U UX
COCTUHEHUN

[IpakTnueckas padora Ne 2.
"Pemienue
SKCTIIEPUMEHTAJIbHBIX 33724
o TemMe «MeTtamis»"

Hewmeranbl, ux nonoxeHue
B [Iepuoauueckoii cucreme
XUMHUYECKUX dJIeMeHTOB /JI.
N. Menneneesa u
0COOEHHOCTH CTPOEHUS
aTOMOB

21

Du3nYeCcKue CBOKUCTBA
HEMETAJIJIOB. AJUIOTPOIHS
HEMETaJUIOB (Ha IIpuMepe
KHCJIOpOJia, cepbl, hochopa
U yTIepo/a)



22

23

24

25

26

27

28

29

XUMHUYECKHE CBONCTBA
rajJjioreHoOB, CEpbl U X
COEeIMHEHUN

XUMHUYECKUE CBOMCTBA
azorta, pocodpa u ux
COCTUHEHUN

XHWMHUYECKUE CBOMCTBA
YIJIepO1a, KPEMHHMS U X
COeTUHEHUN
[IpuMeHeHne BasKHEUIINX
HEMETAJUIOB U UX
COCTUHEHUN

O000111EeHNE U
cHCTeMaTH3aIus 3HaHUH 110
TeMe «HemeTamey».
Breraucnenus 1o
YpaBHEHHUSAM XUMHUUYECKUX
peakuui u
TEPMOXHUMHYECKUE PACUETHI
[IpaxTuyeckas padota Ne 3.
«Pemenne
AKCIEPUMEHTAJIbHBIX 33724
no teMme "HemeTtaminr"»

Konrponbnas padora no
TeMaM «MeTalib» U
«Hemeramibm

HeopraHI/Iqecxne u
OpraHN4CCKUC KUCIIOTHI.
HGOpFaHI/I‘leCKI/Ie u



OpPraHN4Y€CKHC OCHOBAHUSA

AMdoTtepubie

HEOpPraHUYECKUE U

30 OpPraHUYECKUE COCTUHEHHUS.
I'eneTnueckas cBs3b
HEOPraHU4eCcKux u

OpraHNYCCKUX BCUICCTB

Pome xpumun B

oOecreyeHn

31 JKOJIOTHYECKOH,
SHEPreTHYECKON U
MHIIEBON 0€30IIaCHOCTH,

Pa3BUTHU MCAUIIUHDBI

[IpencraBnenust 06 o0OIMX
HAYYHBIX IPUHITUITAX

32 MIPOMBIIILIICHHOTO
MOJTyYEHUS BXKHEHIIINX

BEIIICCTB
33 YenoBek B MUpE BEIIECTB U
MaTepHaJIOB
34 Xumus u
310pOBbEYEIIOBEKA
OBILIEE KOJIMYECTBO

YACOB 110 ITPOTPAMME
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYEHUKA

METOAUYECKHE MATEPHUAJIbBI JJIAA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET






