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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1O XMMHM Ha YpOBHE cpeaHero ooOmiero oOpa3oBaHUs
pazpaborana Ha ocHoBe DenepanbHoro 3akoHa or 29.12.2012 Ne 273-®3 «O6
oOpazoBanuu B Poccuiickoit deneparuny», TpeOOBAaHUN K PE3ybTaTaM OCBOCHUS
dbenepanbHOl 00pa30BaTENbHOW MPOrpaMMbl CPEIHEro OO0IIero 00pa3oBaHUs
(®OIT  COO), npencraBineHHbIXx B DeaeparbHOM  IOCYAapCTBEHHOM
obOpazoBatenbHoM cranaapre COO, c¢ yuérom KoHuenuuu mnpenogaBaHus
ydyeOHOro mpeamera «XuMwusi» B 00pa3oBaTelIbHBIX opranuzanusix Poccuiickoi
Qdenepanyy, peaqu3yIOMIUX OCHOBHbIE 00pa3oBaTeNbHBIE MPOrPaMMBI, U
OCHOBHBIX TONIOKeHMM «Crparernn pa3BuTHs BocnuTaHus B Poccuiickon
Oenepanuu Ha nepuog a0 2025 roma» (Pacnopsokenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOI0OB K pa3pa0dOTKe MPOrpamMMbl MO XUMHUH, K OIpPENESICHUIO
oOuielt crpareruy 00y4eHus, BOCIUTAHUS U Pa3BUTHUS OOYUYaIOIIHUXCS CPEICTBAMU
yueOHoro npeamera «Xumusi» ais 10—11 kmaccoB Ha 6a30BOM ypOBHE COCTAaBHIIU
koHuenryaibapie mojioxkeHus PI'OC COO o B3amMOOOYCIIOBICHHOCTH IIEJIeH,
CoJIepKaHMsI, PE3yJbTAaTOB OOy4YEeHUS] U TpeOOBaHUN K YPOBHIO MOATOTOBKHU
BBITTYCKHUKOB.

XHUMHUYECKOE o0Opa3oBaHue, MOJIy4yaeMoe BBIITYCKHUKAMU
0011e00pa3oBaTeLHON  OpraHW3aINK, SBISETCS HEOTHEMJIEMOM YacThl0 HX
oOpazoBaHHOCTH. OHO CHY)XHT 3aBEpLIAIOIIMM 3TAallOM peaju3alud  Ha
COOTBETCTBYIOIIEM €My ©0a30BOM YpPOBHE KIIIOUEBBIX IIEHHOCTEH, MPUCYITUX
IEJIOCTHOM CHUCTeME XUMHYECKOro O00pa3oBaHUs. T IIEHHOCTU KacaroTcCs
MO3HAHUS 3aKOHOB MPHUPOJIBI, (OPMUPOBAHUS MUPOBO33PECHUS U OOIICH KYIbTYPHI
YeJIOBEKa, a TaKXe€ OKOJOTMYECKH OOOCHOBAHHOI'O OTHOUIEHUS K CBOEMY
3I0pOBbI0 M MpUpOAHON cpene. Peanusyercs xumuueckoe oOpa3oBaHUeE
oOyyJaromuxcss Ha YPOBHE CPEIHEro OO0IIero oOpa3oBaHUs CPEACTBAMHU Y4eOHOTO
npeamera «XUMHS», COJAEpPKAHWE U TMOCTPOEHUE KOTOPOTO OMpEACieHbl B
nporpaMMe MO XMMHHU € YYETOM CHeuu(pUKU HAyKH XUMUHU, €€ 3HAYeHUsS B
MO3HAHUU MPUPOABl U B MaTEpPHATIbHOM KU3HU OOIIECTBA, a TaKXKE C Y4ETOM
o0IuMX I1eleldl W TMPUHIUIOB, XapaKTEPU3YIOIIMX COBPEMEHHOE COCTOSTHUE
CHUCTEMBI cpeaHero ooIero oopasoBanus B Poccuiickoii deneparumn.

XuUMHSI KaK 3JEMEHT CHUCTEMbl €CTECTBEHHBIX HAyK WUIpPaeT ocoOyi poJib B
COBPEMEHHOW IMBUJIM3AIMH, B CO3[JaHUU HOBOW 0a3bl MaTepuaIbHON KYJIbTYpBHI.
OnHa BHOCHUT CBOM BKJIaJl B ((OPMHUPOBAHKE PAMOHATHLHOTO HAYYHOTO MBIIIJICHUS,
B CO3JIJaHHE IEJIOCTHOTO MPEJCTABICHUSI 00 OKpPY’)KAIOIIEM MUPE KaK O €IUHCTBE
IPUPOJIBI U YeJIOBEKa, KOTOpoe (HOpMHUPYETCSs B XMMHUU Ha OCHOBE IMOHHUMAHUS



BEIIECTBEHHOI'0 COCTaBa OKPY)KAIOIIET0 MHUpPa, OCO3HAHUS B3aMMOCBSI3U MEXKIY
CTPOEHHEM BEILIECTB, UX CBOMCTBAMU U BO3MOXXHBIMH 00JIACTSIMH MPUMEHEHHS.

TecHO B3aMMOJEHCTBYS C IPYTMMH €CTECTBEHHBIMH HayKaMH, XHUMHS CTaja
HEOTHEMJIEMOI YaCThbI0 MUPOBOM KYJIbTYPhl, HEOOXOAUMBIM YCIOBUEM YCIEITHOTO
TpyJa W SKM3HM KaxJaoro ujeHa oOuiectBa. CoBpeMEHHas XUMHUSI Kak Hayka
CO3UJATENIbHAsI, KAK HAayKa BBICOKMX TEXHOJOTMH HalpaBJIeHa Ha peUICHUE
ro0agbHBIX MPOOJEM YCTOWYMBOTO pa3BUTHUS YEJIOBEUECTBA — CBHIPHEBOM,
SHEPreTUYECKOM, MUILIEBOM, SKOJIOrHYECKO 0€30MaCHOCTH U OXPaHbl 310POBbSI.

B coorBercTBUM C OOIIMMHU LEISIMH W NPUHIUIAMU CPEIHEro OOIIero
oOpa3oBanus cojaepxanue npeamera «Xumusi» (10—11 kmaccel, 6a30BbI ypOBEHB
U3Y4YEHHS) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOLIEKYIbTYPHYIO MMOATOTOBKY
oOy4Jaromuxcs, HEOOXOJUMYI0 MM i1  BBIPAOOTKM  MHUPOBO33PEHUYECKUX
OpPUEHTUPOB, YCIIEIIHOIO BKIKYEHUS B JKH3Hb COLMYMA, MPOJOJIKEHUS
00pa30BaHus B Pa3IMYHBIX 00JIACTAX, HE CBSI3aHHBIX HEMOCPEACTBEHHO C XUMUEH.

CocraBnsromuMl  npeamMeTa  «XUMHS» SBISIOTCA  0a30Bble KYpChl —
«Oprannueckas xumuss» U «OOIIass WM HEOpPraHWuYecKass XUMHS», OCHOBHBIM
KOMITOHEHTOM COJIEp>KaHUsI KOTOPBIX SIBJISIOTCS OCHOBBI 0a30BOIl HAyKHU: CUCTEMA
3HAHWM MO0 HEOPTraHWYECKOW XMMUU (C BKIIFOUEHUEM 3HAHUUW U3 OO0IIed XUMUU) U
OpraHn4YecKor Xxumuu. POpMHUPOBAHME NAHHOW CHCTEMBI 3HAHWU NPU U3YYEHUU
npenMera 00ecreyrMBaeT BO3MOXKHOCTh PAaCCMOTPEHMSI BCETO MHOI000pasus
BEIIECTB HA OCHOBE OOIIUX MOHITHH, 3aKOHOB U TEOPUN XUMHUH.

CrtpykTypa coaepxaHus KypcoB — «Opranudeckas xumus» U «OOmas u
HEOpraHu4YecKass XUMHs» c(popMupoBaHa B NIpPOrpaMMe IO XMMUU Ha OCHOBE
CUCTEMHOr0 TIOAXOJa K U3YyYCHHIO Y4YeOHOro wMarepuajna ©u oOyCJIOBJIEHA
UCTOPUYECKA  OOOCHOBAaHHBIM  pa3BUTHEM  3HAaHUM  Ha  ONpEAENEHHBIX
TEOPETUYECKUX YpOBHAX. Tak, B Kypce OpPraHMYecKOd XHMHHM BELIECTBA
paccMaTpUBAIOTCS HAa YPOBHE KJIACCHYECKONM TEOPUU CTPOEHHSI OPraHUYECKUX
COCIMHEHUN, a TakKe Ha YPOBHE CTEPEOXHUMHUYECKUX M  DIEKTPOHHBIX
npelcTaBlieHud O cTpoeHun BemiecTB. CBeneHuss 00 H3ydaeMbIX B Kypce
BEIIECTBAX JAIOTCS B PAa3BUTHU — OT YIJIIEBOJOPOJOB A0 CIOKHBIX OHOJIIOTHYECKU
AKTUBHBIX COEAWHEHHHW. B Kypce OpraHm4eckol XUMHUH IOJIY4YarOT pa3BUTHE
c(hopMHpOBaHHBIE Ha YPOBHE OCHOBHOIO 001ero o0pa3oBaHMs NMEPBOHAYAIBHbIE
NPEJICTABIICHUS O XMMHUYECKON CBSI3H, KIACCU(PUKAIIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON pEaKIUH.

[lon HOBBIM yriaom 3peHuss B mpeamere «XuMus» 0a30BOro YpPOBHS
paccMaTpUBAETCs M3YyYEHHbIH Ha YpPOBHE OCHOBHOro 00I1Iero oOpa3oBaHus
TEOpeTHUUECKU MaTepuan M (AKTOIOTMUECKHE CBEICHHMS O BEIeCTBaX U
XUMHUYECKOM peakuuu. Tak, B 4acTHOCTH, B Kypce «OOmas u HeopraHudeckas
XUMUSD» OOyYaroUMMCsl TPEAOCTABISIETCS BO3MOXHOCTh OCO3HATh 3HAYEHHUE



NEPUOAMYECKOr0 3aKOHA C OOIIETEOPETUYECKUX U METOJOJOTUYECKUX MMO3UIUH,
rIy0oKe TMOHSATh HUCTOPUYECKOE M3MEHEeHHEe (QYHKIHMM STOro 3akoHa — OT
00001aro1Iel 10 OOBSICHSIONIEH U TPOTHO3UPYIOIIIEH.

Ennnas cucrtema 3HaHMM O BAXXHEWIIMX BEIIECTBAX, UX COCTaBE, CTPOECHUH,
CBOMCTBaxX W MPUMEHEHHH, a TAKKE O XMMHUYECKUX PEaAKIHUAX, UX CYIIHOCTH U
3aKOHOMEPHOCTSIX MpOTeKaHus JomnojHsercs B Kypcax 10 um 11 xmaccos
AJIEMEHTaMH COJIEpKAHUsI, HMMEIOIIUMH KYJIbTYpOJIOTUYECKUH U TPUKIATHON
XapakTep. OTH 3HAHHUS CIOCOOCTBYIOT IOHHMMAHHUIO B3aUMOCBS3U XUMHUU C
IpYTMMHU HayKaMU, PAacKpbIBalOT €€ pOJib B II03HABATEIBHOW W NPAKTUYECKOU
JESITeIbHOCTH 4YEJIOBEKa, CIIOCOOCTBYIOT BOCIMTAHUIO YBAXKEHUS K MpoIeccy
TBOpUYECTBA B O0JIACTH TECOPUU U MPAKTUUCCKUX MPUIOKEHUU XUMUU, TIOMOTAIOT
BBIITYCKHUKY OPHEHTUPOBATHCS B OOIIECTBEHHO W JIMYHOCTHO 3HAYMMBIX
npo0sieMax, CBS3aHHBIX C XUMHUEH, KPUTUYECKH OCMBICIMBATh MHPOPMALIUIO U
OPUMEHATh €€ ISl TIONOJHEHMS 3HAaHUM, pEIICHUS WHTEIUIEKTYalbHbIX |
AKCIIEPUMEHTAJIbHBIX UCCIEN0BATENbCKUX 3a/1ad. B nenoM coxepxxanue yueOHOro
npeamera «XUMHS»  JTaHHOTO  YPOBHS  W3YYEHHS OPUEHTUPOBAHO  Ha
dbopMupoBaHuE y O0YyYaOIIMXCSd MHUPOBO33PEHUYECKOM OCHOBBI ISl TOHUMAHMS
bunocopcknx uaeH, TakuX KaK: MaTEepPHAIbHOE €IWHCTBO HEOPTaHUYECKOro H
OpPraHUYEeCKOro MHpa, OOYCIOBIEHHOCTh CBOWCTB BEIIECTB HMX COCTaBOM U
CTPOCHHEM, I[I03HABAEMOCTh NPUPOJHBIX SBICHUM MYyTEM OJKCIEpUMEHTa U
pelIeHus] TMPOTUBOPEYMH MEXKIy HOBBIMH (aKTaMHM U TEOPETHUYECKUMU
NPENNOChUTKAMH, OCO3HAHUE POJIM XUMHUU B PEIICHUH SKOJOTUYECKUX MPoOIieM, a
TaK)ke Mpo0seM cOepeKeHUs] IHEPTETUUECKUX PECYPCOB, ChIPbsI, CO3aHUSI HOBBIX
TEXHOJIOTUM U MAaTEPUAJIOB.

B numane pemeHuss 3agady  BOCHWTAHUS, Pa3BUTUS M COLMAIM3ALMU
OOyJaroMIMXCs TPHUHATHIC MPOTPAMMOM IO XWMHUU TIOAXOJbI K OINPEIACIICHUIO
COIEpKaHUSI M TIOCTPOEHHS IMpeAMeTa MPeAyCMaTpUBAIOT  (POPMUPOBAHUE
YHUBEPCAIBbHBIX y4YEOHBIX JCHCTBUNA, HUMEIOIUX 0a30BO€ 3HAYEHUE s
pPa3NUYHBIX BHJIOB JICATENILHOCTU: pEUIeHUs MpoOsieM, TMOWCKa, aHalu3a Hu
00paboTku MHGOPMATIIH, HEOOXOIUMBIX JJII IPUOOPETEHUS OIbITa TPAKTUIECKOMN
U HCCIIENO0BATENbCKON AESITEIbHOCTH, 3aHUMAIOLIEH Ba)XHOE MECTO B MO3HAHUHU
XUMUHU.

B npaktuke mnpemnojgaBaHus XMMHU Kak Ha YpPOBHE OCHOBHOT'O OOIIETO
o0pa3oBaHusl, TaK U Ha YPOBHE CPEJIHETO 00I1Iero 00pa3oBaHusl, IIPU ONPEAECICHUN
COJIEpPKATEIbHOM XApPAaKTEPUCTUKHU LeJeld HU3y4YeHHUs MpeaMeTa HampaBiIeHHEM
NEPBOCTENICHHON 3HAYMMOCTH TPAJAMIIMOHHO NpU3HAETCS (HOPMHUPOBAHHUE OCHOB
XUMHUYECKON HayKH Kak OO0JIACTH COBPEMEHHOT'O €CTECTBO3HAHMWSI, MPAKTHUYECKOU
JEATEbHOCTA YE€JI0BEKa M KAaK OJHOTO U3 KOMIIOHEHTOB MHUPOBOW KyJIbTyphl. C



METOJAMYECKON TOUKM 3PEHMS TAKOM MOAXOJ K ONPEAEICHUIO LENEH W3y4YeHUs
IIpEeAMETA SIBJISIETCS BIIOJHE ONPABJAHHBIM.

CornacHO JaHHOM TOYKE 3pEHHUs TJIABHBIMHU LEISAMH W3y4YEHHs IpeaMera
«Xumusi» Ha 6a3oBoM ypoBHe (10 —11 ki1.) sBISAIOTCS:

e (QopMHpOBaHME CHUCTEMbl XMMHUYECKMX 3HAaHUM Kak  BaKHeWIen
COCTABJISIOIIEN €CTECTBEHHO-HAYYHOM KapTHUHBI MUPAa, B OCHOBE KOTOPOWU
JeKaT KIIOYEBbIe TOHITHS, (PyHIaMEHTaIbHbIC 3aKOHBI U TECOPUU XHUMHH,
OCBOEHHUE A3bIKA HAYKH, YCBOEHHME WM IMOHHMAaHWE CYIIHOCTH JOCTYITHBIX
000011IeHHIT MUPOBO33PEHUECKOr0 XapaKTepa, O3HAKOMIICHHE C UCTOpUEH
UX Pa3BUTHS U CTAHOBJICHUS;

e (opmupoBaHUE U pa3BUTHE MPEACTABICHUN O HAYYHBIX METOJaX MMO3HAHUS
BEUIECTB M XUMHUYECKUX pEaKIMil, HEOOXOAMMBIX [JIsi TNpUOOpEeTeHus
YMEHHUM OPUEHTHPOBATHCS B MHPE BEIIECTB M XHUMHUYECKUX SBJICHUH,
MMEIOIINX MECTO B IPUPOJIE, B MPAKTUYECKOW U MMOBCETHEBHOMN KU3HHU;

e DPAa3BUTHUE YMEHHUH U CIIOCOOOB JIEATENbHOCTH, CBSI3aHHBIX C HAOIIOICHUEM U
OOBSCHEHHEM XHMHUYECKOIO JKCIEPUMEHTA, COOJIOJEHUEM IPaBUI
0e30MmacHOro 0OpalleHus ¢ BEUECTBAMHU.

Hapsny ¢ atuMm, copepskareibHasi XapaKTEepUCTHKA LIeJIEN U 3a/1a4 U3y4YCHHUS
IpeaMeTa B IporpaMMe 1o XMMHUHM YTOYHEHA U CKOPPEKTHUPOBAHA B COOTBETCTBUU
C HOBBIMHM NPHUOPUTETAMHU B CHCTEME cpeaHero oomero odpazoBanus. CeroaHs B
NpernojjaBaHud  XMMHUM B OOJNbIIEH  CTENeHW OTAAETCS  MPEeANnoYTEHUE
NPaKTUYECKON KOMIIOHEHTE COJep)KaHusi OOy4YeHHUs, OpPHUEHTUPOBAHHON Ha
NOJIFOTOBKY BBIITYCKHHKA 00II€00pa30BaTENbHOW OpraHu3aluy, BIAJACIOUIEr0 He
HAOOpOM 3HaHUM, a (PYHKIIMOHAIBHOM TPaMOTHOCTBIO, TO €CTh CHOCOOaMHU H
YMEHUAMU AKTUBHOI'O MOJYYEHUSI 3HAHUM M NMPUMEHEHUS UX B PEAJIbHOM JKU3HU
JUISL PEILICHUS] TPAKTUYECKUX 3a/1a4.

B cBs3m ¢ 3TMM npu u3ydeHUH TIpeaMera «XHMUA» JOMUHHUPYIOLIEE
3HauYEHHE MPUOOPETAIOT TaKKE LIETU U 3a]]a4H, KakK:

aganTaiys o0y4aroluxcsl K YCJIOBHUSIM JIMHAMUYHO Pa3BHBAIOIIETOCS MHUPA,
dopMupoBaHWE  HMHTEJUIEKTYaJdbHO  Pa3BUTOM  JUYHOCTH, TOTOBOH K
caMo00OpPa30BaHUIO0, COTPYJHUYECTBY, CAMOCTOSATEIHHOMY MPUHATHIO TPAMOTHBIX
peuIeHni B KOHKPETHBIX )KU3HEHHBIX CUTYalIMX, CBA3aHHBIX C BEIIECTBAMHU U MX
IPUMEHEHUEM;

dbopMupoBaHue y O0OyYarOmMXCs KJIIOYEBBIX HABHIKOB  (KITIOYEBBIX
KOMIIETEHIIM), MMEIOIIHUX YHUBEPCAIbHOE 3HAYEHUE JUISI PA3JIHYHBIX BHUJOB
NESTENbHOCTU: pellieHus MpoOseM, MOUCKa, aHain3a U 00paboTKU HH(OpMAIUH,
HEOOXOIUMBIX JUIsI TIPHOOPETEHHS OMbITa JEATENbHOCTH, KOTOpas 3aHHMAaeT
BAKHOE MECTO B IIO3HAHUM XHMHUH, a TaKXKe Ui OLCHKUM C IO3UIUU



AKOJIOTUYECKON OE30MacHOCTH XapaKTepa BIMSHUS BEIIECTB W XUMHUYECKUX
IPOLIECCOB HA OPTaHMU3M YEJIOBEKA U IPUPOIHYIO CPENY;

pa3BUTHE [O3HABATEJIbHBIX HHTEPECOB, MHTEUIEKTYaJbHBIX M TBOPYECKUX
CIOCOOHOCTEN 00y4YarIIUXCs: CIOCOOHOCTH CAMOCTOSTENIBHO MPUOOPETAaTh HOBBIE
3HAHUS 10 XUMHUH B COOTBETCTBUU C KU3HEHHBIMU MOTPEOHOCTSAMH, UCIIOIH30BAThH
COBpEeMEHHbIE MH()OPMAIIMOHHBIE TEXHOJOTUH Ui TIOMCKAa U aHalu3a y4eOHOH u
HAYYHO-TIOMYJISIPHOM HH(OpMALIMU XUMHUECKOTO COJIEpIKaHuUs;

(dbopMupoBaHuE U pa3BUTHE Y O0YUYAIOUIUXCS aCCOIMATUBHOTO U JIOTHYECKOT O
MBIIUICHUS, HAOII0aTeIbHOCTH, COOPAHHOCTH, AaKKYPATHOCTH, KOTOPbIE OCOOCHHO
HEOOXOAMMBI, B YacCTHOCTH, IMpH IUIAHUPOBAHMM W TMPOBEACHUU XUMUYECKOTO
HKCIIEPUMEHTA;

BOCIIUTaHWE Yy OOy4arommxcs YOSKIEHHOCTH B TyMaHHUCTHYECKOU
HalpaBJICHHOCTH XUMHUH, €€ BAXKHOW pONM B PEILICHWU TIJI00AIbHBIX HpoOIeM
palMOHAIbHOIO MPUPOAONOIB30BaHNUS, OMOJIHEHNS SHEPIeTUUYECKUX PECYPCOB U
COXpaHEHHUsl TPUPOJHOTO PABHOBECHS, OCO3HAHUS HEOOXOAMMOCTH OEpeXHOTro
OTHOIIICHUSI K TPUPOJE M CBOEMY 3/IOPOBBIO, a TaKKe MPUOOPETEHHS OIbITa
UCMOJIb30BAaHUS IOJNYUYEHHBIX 3HAHMWM U1l NPUHITHS TPAMOTHBIX pEIICHUH B
CUTYalUsIX, CBA3AHHBIX C XUMUUECKUMU SIBJICHUSIMU.

B yuyeOHOM mnaHe cpenHero oOumiero oOpa3oBaHHUA NpPeaMeET «XUMUSD)
6a30BOro ypoBHS BXOAWT B COCTaB MPEAMETHON 001acTh «EcTecTBeHHO-HAy4YHBIC
OPEIMETHD.

O611ee yncIo YacoB, OTBEAEHHBIX JJI1 U3YyUeHHs] XUMHUHU, HA 0a30BOM YPOBHE
cpenHero obmiero oopaszoBanusi, cocrasisier 68 yacos: B 10 kiacce — 34 yaca (1
yac B Hezento), B 11 kinacce — 34 yaca (1 4ac B Henento).



COAEPKAHUE OBYUYEHUA
10 KIIACC
OPI'AHUYECKASA XUMUA

Teopernyeckne 0CHOBbI OPraHUYECKOM XUMHUH

IIpeamer opraHnYecKOM XMMHH: €€ BOSHUKHOBEHHUE, PA3BUTHE U 3HAUCHUE B
IIOJIY4EHUH HOBBIX BEIECTB M MaTepUaloB. Teopus CTPOCHUS OPTaHUYECKUX
coenuHenuid A. M. Bytieposa, €€ ocHOBHbIE 1010XKeHUsA. CTpyKTypHbIE (POPMYJIBI
OpPraHWYECKUX BelecTB. loMonorus, wu3zoMepusa. XuMH4YecKas CBS3b B
OpPraHUYECKUX COCAUHEHUSX — OAUHAPHBIC U KPaTHBIC CBS3U.

[IpencraBienue o kiaccupuKaluu OpraHudeckux BemiectB. HomeHkmarypa
OPraHMYECKUX COCIUHEHUU (CHCTEMaTH4yecKas) M TPUBHAJIBHBIE Ha3BaHUS
BAKHEHIINX MPEICTABUTENIEH KIIACCOB OPraHUYECKUX BELIECTB.

OKCIEpUMEHTAIBHBIE METOAbl HM3Y4YECHMsI BEIIECTB M HX IPEBPallCHUM:
O3HaKOMJIEHHE C oOpa3laMu OpraHMYeCKHX BEIIECTB M MaTepualaMd Ha HX
OCHOBE, MOJEIMPOBAHUE MOJEKYJI OpPraHMYECKUX BEUIECTB, HAOIIOAEHUE U
OMMCAHNE JEMOHCTPALMOHHBIX OMBITOB IO MPEBPAILIEHUI0 OPraHUYECKUX BEILIECTB
IpY HarpeBaHuu (IJIaBjieHne, OOyrIIMBaHUE U TOPEHHUE).

YriaeBoaopoabl

AJIKaHBI: COCTaB M CTPOEHWE, TOMOJOTHYECKMU psA. Meran u 3TaH —
OpOCTEHIINE MPEICTABUTENN QJIKaHOB: (PU3UYECKHE U XUMHUYECKHUE CBOMCTBA
(peakuuy 3aMellleHUss U TOPEHHUs), HAXOXKJACHHWE B IMPHUPOJAE, IOIY4YEHHE WU
IIPUMEHEHHE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUMN PAA. DTUIEH U NPOINHIEH —
OpOCTENIINEe MPEICTABUTENN AQJIKEHOB: (PU3WYECKHEe W XMMHYECKHE CBOMCTBa
(peakuMu THUIPUPOBAHMS, TAJOTCHUPOBAHUS, TUAPATALMH, OKHCICHHA W
NOJIMMEPHU3ALINH ), TOJIYYEHUE U IPUMEHEHHUE.

Ankanuensl: Oyranuen-1,3 u merunOyraaueH-1,3: cTpoeHue, BakHeWIIne
XMMHYECKHE CBOMCTBa (peakuus noiaumepusauuu). [lomyuyeHue CUHTETHUECKOTO
Kay4yKa U PE3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTHU CTPOEHUS, TOMOJIOTUYECKUH psifl. ALlEeTUIICH
— MPOCTEUIIMKA TNPEICTaBUTENb AJIKUHOB: COCTaB, CTpOE€HHE, (U3UYECKUE U
XUMHUYECKHE CBOWCTBA (peakluu TUAPUPOBAHUSA, TaJOr€HUPOBAHUS, THIpaTallly,
rOpEHUs), OJYyUYEHHUE U IPUMEHEHUE.

Apenbl. benszon: cocraB, cTpoeHue, (U3NUECKUE U XMMHYECKHUE CBOWCTBA
(peakuuy raJloreHUPOBAHUS U HUTPOBAHUS), MOJyYEHHE U NMPUMEHEHue. Tonyon:
cocmas, cmpoenue, uauyeckue U  XuUMuueckue  ceoucmea  (peaxyuu
2aN02EHUPOBANUSL U HUMPOBAHUs), NOAYYeHue U npumeHenue. TOKCHUHOCTD



apeHoB. ['eHeTmyeckass CBS3b MEXKIY YIJIEBOAOPOAAMH, IPUHAICKAIIUMU K
Pa3JIMYHBIM KJIacCaM.

[IpuponHble MCTOYHUKHM YIIE€BOAOPOAOB. lIpupoaHbIi ra3 W MOIyTHBIE
HepTsaHble ra3el. HedTe m €€ mpoucxoxnenue. CrnocoObl nepepaboTKu HedTH:
NEperoHka, KpPEeKUHI (TEPMHUYECKUM, KaTamuTudyeckuil), nuponus. I[IpomykTsl
nepepaboTku He(TH, X TMPUMEHEHUE B MPOMBIIIUIEHHOCTH U B ObITy. KameHHbIi
yroJib ¥ IPOYKTHI €ro MepepadoTKH.

DKCNEPUMEHTAIbHBIE METOJIbl M3YYEHHUSI BEIIECTB W WX MPEBPAILCHUN:
O3HaKOMJIEHHME C 0Opa3lamMu IUIacTMAcC, KAay4yKOB M PE3UHBI, KOJUIEKIIUU
«Hedb1b» ©  «Yromp»,  MOJIEIUPOBAHHE  MOJIGKYJ  YIJICBOAOPOIAOB U
raJIOT€HOIIPOU3BOHBIX, MTPOBEICHUE MPAKTUYCCKON PaOOTHI: MOMYYCHUE ITHIICHA
Y U3y4E€HUE €0 CBOUCTB.

Pacuérunle 3amaqn.

Borunciiennss 1mo ypaBHEHHIO XHUMHUYECKOM peakiuu (Macchl, 00BEMa,
KOJIMYECTBA MCXOJHOI0 BEIIECTBA WM IIPOAYKTA PEAKIUMU M0 M3BECTHBIM Macce,
00BEMY, KOJTMYECTBY OJJHOTO U3 MCXOJHBIX BEIIECTB UM MPOAYKTOB PEAKIIUN).

Kucisiopoaconepskamue oprann4ecKue coeIMHEHU

[IpenenbHple ONHOATOMHBIE CIUPTBHL. METaHOI U 3TaHOJN: CTPOCHHE,
bu3ndecKkue U XUMUYECKUE CBOMCTBa (peakiMu C AaKTUBHBIMU METaUlaMH,
raJIoreHOBOJIOPOAAMH, TOPEHHUE), NpHUMEHEHHe. BoaopolaHble CBSI3U MEXIY
MOJIEKYJIaMU CIIUPTOB. JIeficTBUE METaHOIa U 3TaHOJIa HA OPTAaHU3M YEJIOBEKa.

MHOroaroMHble  COMPTHL. DTWICHIJUKOIb W  [JIMUEPUH: CTPOCHHUE,
(¢uznueckue W XUMHUYECKHME CBOWCTBA (B3aMMOACHCTBHE CO IIEIOYHBIMHU
MeTaJJlaMH, KauyeCTBEHHas peakluss Ha MHOroaTOMHbIE CNUPTHI). JlelicTBUE Ha
opraHusM yenoseka. [[pumMeHeHne riamuepuHa U STUIIEHTJIMKOIS.

@deHoN: CTPOCHHE MOJEKYJbl, (QU3WYECKHMEe ¢ XUMHUYECKHE CBOMCTBA.
Tokcuunocts enona. [Ipumenenne enona.

Anbaeruapl U kemouwvl. DoOpManbIEryll, aleTaIbICTUI: CTPOCHHUE,
dusznueckre U XMMUYECKHE CBONCTBA (pEaKIMH OKUCICHUS U BOCCTAHOBIICHMS,
KAueCTBEHHBIE PEAKIINH), OJYYCHUE U IPUMEHEHHE.

OnHOOCHOBHBIE TpeeNbHbIE KapOOHOBBIE KHUCIOTHL. MypaBbUHAs H
YKCyCHasi KHCIIOTBI: CTpOCHUE, (PU3NYeCKUe U XUMHUYECKHE CBOMCTBA (CBOMCTBA,
oOmue A Kiacca KUCIOT, peakius 3TepuduKaiim), moiyyeHue u mpuMeHeHue.
CreapuHOBasi ¥ OJICMHOBAs KHUCIOTHI KaK MPEICTABUTEIN BBICIIUX KapOOHOBBIX
KHUCI0T. MbUIa KaK COJIM BBICHIMX KapOOHOBBIX KHUCJIOT, UX MOIOIIIEE IEHCTBHE.

CnoxHble >(QuUpbl Kak MPOU3BOJIHbIE KapOOHOBBIX Kuciaor. [‘maponus
cnoxHBIX 2hupoB. Kupsl. ['naponus xupos. [Ipumenenue xupos. buonornyeckas
pOJIb KUPOB.




YrimeBoael:  cocraB, KilaccuUKanUsA  yriaeBogoB  (MOHO-, JHU- U
nonucaxapubl). ['oko3a — nmpocTeimii MOHOCaXxapu/i: OCOOEHHOCTU CTPOEHUS
MOJIEKYJIbI, (U3MYECKHME W XUMHUYECKHE CBOMCTBa (B3aMMONIEUCTBHE C
rugpokcunom menu(ll), okucineHne amMMHadyHBIM pacTBOpoM okcuaa cepedpa(l),
BOCCTaHOBJICHHE, OpOKEHHE TJIFOKO3bI), HaXOXJACHUE B TMPHUPOJEC, NPUMEHEHHE,
ounonoruyeckas poiib. @orocunres. pykTo3a Kak U30MEP TITFOKO3BI.

Kpaxman u nemnono3a kak npupoiHbie nomumepbl. CTpoeHrne Kpaxmaia u
EUTI0NI03bl.  Du3uueckue W XUMHYECKHE CBOMCTBA Kpaxmania (THAPOIH3,
KauyeCTBECHHAS PEAKIIHsI C HOJOM).

OKCIEepUMEHTAIbHBIE METOJbl HW3YYEeHHs] BEIIEeCTB M WX MpEBpaIlCHH:
NpoBe/IeHWEe, HAOJIOJICHHE W OMHUCAHHWE JIEMOHCTPAIIMOHHBIX OMBITOB: TOPEHUE
CIIUPTOB, KA4YE€CTBCHHBIC PEAKIIMM OJHOATOMHBIX CIHPTOB (OKHUCICHHE 3TaHOJA
okcusmiom Menu(ll)), MHOroaToMHBIX CHUPTOB (B3aUMOEHCTBHE TJHUIIEPHUHA C
ruapokcuaom meau(ll)), anpaerunos (OKMCIeHHE aMMHAYHBIM PacTBOPOM OKCHJIA
cepeopa(l) m rumpokcumom Mmemu(ll), B3ammoneHCTBHE Kpaxmaia ¢ HOIOM),
IIPOBEICHNE MTPAKTUIECKON PabOThI: CBOMCTBA pacTBOPA YKCYCHON KHCIIOTHI.

Pacuérunle 3amaqn.

Borunciiennst 1Mo ypaBHEHHIO XHUMHYECKOW peakiuu (Macchl, 00BEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WM MPOAYKTA PEAKIIMH MO U3BECTHBIM MAacce,
00BEMY, KOTMYECTBY OJTHOTO M3 MCXOHBIX BEIIECTB WU MIPOIYKTOB PEAKITUH ).

A3zoTcoepKaliie OpraHuuecKiue COeTUHEHNS.

AMMHOKHCIIOTHI KaKk amM(OTepHblE OpraHuyeckue coeauHeHus. duzndeckue
U XMMUYECKHE CBOMCTBA aMUHOKHCIOT (Ha mpumepe TiuiuHa). buomorunyeckoe
3HaYCHWE aMUHOKHCIIOT. [lenTumpl.

benku Kkak MpUPOIHBIE BBHICOKOMOJIEKYJISIpHbIE coenuHenus. llepBuunas,
BTOpUYHAS M TPETHYHAS CTPYKTypa OenKOoB. XHMMHUYECKHE CBOWCTBA OEIKOB:
TUIPOJIN3, ICHATYPAIIHsI, KAYECTBEHHBIC PEAKIINK Ha OCIKH.

OKCIEepUMCHTAIbHBIE METOAbl HM3YYCHHS BEIIECTB W HX IPEBPAICHHM:
HA0JII0/ICHUE U OMHMCAHKUE JEMOHCTPAIIMOHHBIX OMBITOB: JEHATYypalusi OeIKOB MPHU
HarpeBaHWM, IBETHHIC PEAKITUN OCITKOB.

BbicokoMouieKy/IsIpHbIE COeTMHEeHH s

OCHOBHBIE MOHATHUS XMMHUU BBICOKOMOJIEKYJSIPHBIX COEIMHEHHI: MOHOMED,
NOJIUMEP, CTPYKTYPHOE 3BEHO, CTEMEHb MOJIMMEPHU3AINH, CPEIHSIST MOJIEKYIsIpHAs
macca. OCHOBHBIE METOABI CHHTE3a BBICOKOMOJICKYJISIPHBIX COCIMHCHHA —
TIOJTUMEPHU3AIIHSI ¥ TIOJTMKOHICHCAITHS.

OKCIEpUMEHTAIbHBIE METObl HW3YYECHHs] BEIIECTB M WX IMPEBpaIlCHH:
O3HAaKOMJICHHE C 00pa3llaMH MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIacTMAacc,
Kay4qyKOB.

MexnupeaMeTHbIe CBA3U.



Peanuzanus MeXNpeIMETHBIX CBSI3eH NPH M3YYCHUHM OPraHWYSCKON XUMHUHU B
10 kiacce OCYIIECTBIIIETCS YEpe3 HCIIONb30BaHHE KaK OOIIHMX €CTEeCTBEHHO-
HAYYHBIX TOHATHUNA, TaK W TOHATHH, SBJISIOMUXCS CHUCTEMHBIMH I OTACIBbHBIX
PEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO0mmue ecTeCTBEHHO-HAYYHBIC ITOHATHS: SBJICHUE, HAYIHBINH (DaKT, TUIIOTE3a,
3aKOH, TEOpHs, aHAJIU3, CUHTE3, Kiaccudukaius, nNepruoJuIHOCTb, HAOIIOCHHE,
U3MEpEeHne, IKCIIEPUMEHT, MOJICTTUPOBAHHUE.

Odwuszuka: Martepusi, DOHEprus, Macca, aroM, OJJIEKTPOH, MOJEKYIa,
DHEPreTUYECKUN YPOBEHb, BEIIECTBO, TEJIO, OOBEM, arperaTHOE COCTOSHHUE
BEIIECTBA, (PM3MUECKUE BEIMUYMUHBI U €IUHULIBI UX U3MEPECHHUS.

buonorus: kierka, opranmsMm, Owocdepa, oOMEH BEIIECTB B OpraHU3ME,
¢doToCHHTE3, OMOJOTWYECKH AaKTUBHBIC BelIecTBa (OCNKH, YTIIEBOJIbI, >KHPHI,
dbepMeHTHI).

['eorpadusi: MuUHEpaIIBI, TOPHBIE TTOPOJBI, TIOJIE3HBIC UCKOMAaeMbIE, TOTUIHBO,
peCypChI.

TexHomorus: MNHINEBBIC MPOMYKTH, OCHOBBI PAIMOHAILHOTO THTAHWUS,
MOIOIIIME CPEJICTBA, JIEKAPCTBEHHBIE M KOCMETHUYECKHE IMperapaThl, MaTeprabl U3
UCKYCCTBEHHBIX U CHHTETHUYECKHUX BOJIOKOH.

11 KJIACC
OBIIAA U HEOPTAHUYECKAA XUMUA

Teopernyeckue OCHOBbI XUMHHU

XUMHYECKH 3yieMeHT. AToM. Sapo aroma, H30TONBL. DJIEKTPOHHAS
000J04YKa. DHEPreTHYECKUEe YPOBHH, MOAYPOBHU. ATOMHBIE opOuTanu, S-, p-, d-
snemMeHTbl. OCOOCHHOCTH paclpeelieHus] JIEKTPOHOB MO OpOUTANIIM B aToMax
3JIEMEHTOB IEPBBIX YETHIPEX MEPUOAO0B. DJIEKTPOHHAS KOH(UTYpAIUs aTOMOB.

[lepuonnueckuii 3akoH u Ilepuoanyeckas cucTeMa XUMHYECKUX 3JIEMEHTOB
. . MenneneeBa. CBsi3b NEPUOANYECKOrO 3akoHA U [leprnoanveckoil CUCTEMBI
xumuuyeckux anemeHtoB J[. M. MenneneeBa ¢ COBpEMEHHOW TEOPUEN CTPOCHHS
aTOMOB. 3aKOHOMEPHOCTH M3MEHEHHUS CBOWCTB XMMHUYECKHUX OJJIEMEHTOB W
0o0pa3yemMbIX MMHU MPOCTHIX U CIOXKHBIX BEHIECTB MO TPYIIaM U MEPUOIAM.
3HaYEHHE NEPUOANYECKOTO 3aKOHA B PA3BUTHUHU HAYKHU.

Crtpoenue BemiecTBa. XHUMHYECKash CBS3b. BHAbl XHMHYECKOW CBSI3U
(KoBaJICHTHAsI HEMOJISIpHAs W TIOJSpHAs, MOHHas, MeTalinueckas). MexaHu3Mbl
oOpa3oBaHHS KOBAJICHTHOW XWMHYECKOW CBs3M (OOMEHHBIM W JOHOPHO-
akienTopHeiil). BogopoaHas cBsi3b. BajaeHTHOCTh. DIEKTPOOTPHUIIATEIBHOCTD.
Crenienb okuciaeHus. MoHBI: KAaTUOHBI M1 aHUOHEI.



BemectBa  MONEKYyISIpHOTO U HEMOJIEKYJISIPHOTO ~ CTPOEHHUA.  3aKOH
MIOCTOSIHCTBA COCTaBa BeUIECTBA. THUIbI KPUCTAIMYECKUX PEIIETOK. 3aBUCUMOCTh
CBOWCTBA BEUIECTB OT TUIIA KPUCTALUIUYECKON PEIIETKHU.

[Tonstne o nucnepcHbix cucreMax. VICTHHHBIE M KOJUIOMJHBIE PACTBOPHI.
MaccoBas 1071 BEIIECTBA B PACTBOPE.

Knaccuduxanus HEOPraHUYECKUX COCIUHECHUMN. Homenkitatypa
HEOPraHWYECKUX BelecTB. [eHeTuyeckas CBA3b HEOPraHWYECKUX BEIIECTB,
MPUHAICKAIIUX K PA3JIMYHBIM KJIaccaM.

Xumuueckass  peakuus. Knaccuduxanuss  XUMHUYECKMX — peakluil B
HEOPraHMYE€CKONM M OpPraHMYECKOW XHWMHH. 3aKOH COXPAHEHHsS MAacChl BEIIECTB,
3aKOH COXPaHEHUS U MPEBPAIICHUS SHEPTUH NMPU XUMHUECKUX PEAKIIHIX.

CKopocTh peakluu, €€ 3aBUCUMOCTh OT paziudHbIX (pakTopoB. OOpaTuMbIe
peakiuu. XuUMHUYECKOoe paBHOBecHe. DakTopbl, BIUSIOIINE HA COCTOSHHUE
xumu4deckoro pasHosecus. [Ipunnun Jle [larense.

DnekTponuTuueckas guccounanus. CuiabHbIe U caa0bie daekTpoauThl. Cpena
BOJIHBIX PACTBOPOB BEIIECTB: KUCIIAsl, HEUTpaIbHAs, IIETOYHAS.

OKUCIUTENBHO-BOCCTAHOBUTEIIbHBIE PEAKIIUN.

OKCIEpUMEHTAIbHBIE METOJbl H3YyYEHHS] BEHIECTB M HX NPEBpalICHUN:
nemoHctpauus tabmun «llepuonnueckas cucteMa xumMuyeckux snementon [1. .
MenneneeBay, U3ydeHUe MoOJeNed KPUCTAUIMUECKUX PEHIETOK, HAOJIOJACHUE U
OINKCAaHKUE JEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (pa3yiokKEHUE MEePOKCUIa
BOJIOPOJIa B MPUCYTCTBUM KaTAIIM3aTOPA, ONPEAECIECHUE CPEIBl PACTBOPOB BEILIECTB
C TOMOUIbIO YHUBEPCAIBHOI'O HWHIUKATOpA, pEaKkUUH HOHHOrO OOMEHa),
MIPOBEICHUE MPAKTUYECKON paboThl «BiusiHue pa3audHbIX (HaKTOPOB HA CKOPOCTh
XUMHYECKON pEAKLIUI.

PacuérHble 3anaumn.

Pacuérel 10 ypaBHEHMSIM XUMHUYECKHUX pEaKluid, B TOM YHCIIE
TEPMOXUMHUYECKHE PACUEThl, PACU€Thl C HCIOJB30BAHUEM IOHATHUS «MACCOBas
JIOJISL BEIIECTBAY.

Heopranuuyeckast Xumusi

Hemeramnel. Ilonoxxkenue HemetaiuioB B llepuoguueckor  cucreme
xumudeckux asnemeHtoB JI. M. MenneneeBa 1 0COOCHHOCTH CTPOEHHSI aTOMOB.
dusnyeckre CBONCTBA HEMETAJJIOB. AJUIOTPOINUS HEMETALIOB (HAa MpuMepe
KHCIIopoa, cepsl, hochopa u yrieposa).

XUMHUYECKHE CBOWCTBA BAXKHEUIIMX HEMETAIOB (TAJIOTEHOB, CEPhI, a30Ta,
dochopa, yrmepoga M KpEeMHHMs) M MX  COCOUHEHUH  (OKCHIOB,
KHCIIOPOJICOAEPKAIIUX KUCTIOT, BOAOPOJAHBIX COEAUHEHUN ).

[IprmeHeHne BaXXKHEUIINX HEMETAILUIOB U UX COEUHECHUN.



Meramibl. [Tonoxenue MeraiuioB B llepuogmyeckoil cucTteMe XUMHUYECKUX
anementoB [I. . MenneneeBa. OcCOOEHHOCTH CTPOEHUS IJIEKTPOHHBIX 00O0JIOUEK
aToMoB MeTasuioB. OOmme ¢gusznyeckue cBorcTBa MeTamioB. CrulaBbl METaJUIOB.
DJIEKTPOXUMHUUYECKUI P HANIPSYKEHUM METAIIOB.

XUMHUYECKHE CBOWCTBA BaKHEUIIUX METAJJIOB (HATPUM, KM, KaJIbIUH,
MarHui, aJIOMUHUHN, IIMHK, XPOM, KEJIe30, MEb) U UX COCTUHCHUM.

OO6mwme crocoObl MoMy4YeHus: MeTaioB. [IpuMeHeHne MeTamioB B OBITY H
TEXHHUKE.

DKCNEPUMEHTAIbHBIE METOJIbl M3YYEHHUSI BEIIECTB W WX MPEBPAILCHUN:
U3y4YeHHE KOJUIEKIMH «MeTalibl U CIUIaBbl», 00pa3lloB HEMETAJUIOB, PEIIECHUE
AKCIIEPUMEHTAJLHBIX 3aja4, HaONIOJIEHWEe U OINHUCAHHWE JEMOHCTPAIMOHHBIX U
71a00paTOPHBIX OMBITOB (B3aUMOJICMCTBUE THIPOKCHIA ATIOMHUHHUS C pPacTBOpamMu
KHUCIIOT U LIEJIOYeH, KaYECTBEHHBIE pEeaKI[MU Ha KATUOHBI METAJUIOB).

Pacuérnblie 3agaun.

Pacuérer maccel BemecTBa win 00BbEMaA Ta30B MO W3BECTHOMY KOJIUYECTBY
BEI[ECTBA, Macce WM O0BEMY OJHOTO U3 YYaCTBYIOIIMX B PEAKI[MU BEILECTB,
pacu€rbl Macchl (00BEMA, KOJIMYECTBA BEUIECTBA) MPOAYKTOB PEAKIIMU, €CIH OJHO
U3 BEILECTB UMEET ITPUMECH.

XuMHUSA U KU3Hb

Ponp xuMum B oOecrieyeHUM SKOJOTHYECKOM, PHEPreTUYeCKON U MHUILEBOM
0e30MacHOCTH, Pa3BUTUM MeAWIMHBL. [loHSTHE O HayyHBIX METOAAX IMO3HAHMS
BEILIECTB U XUMUYECKUX PEAKIIUN.

[IpeacraBnenuss 00 OOMMX HAyYHbIX MPUHUUIAX [POMBIIIIEHHOT O
MOJIyYEHUS] BAXKHEUIIINX BEIIECTB.

UenoBek B MHpE BEUIECTB W MAaTEpPUAJIOB: BAXKHEHUIINE CTPOUTEIbHbBIC
Marepuanbl, KOHCTPYKLUHOHHBIE MAaTE€pUaibl, KpPAaCKH, CTEKJIO, KEpaMHKa,
Matepuanbl sl JIEKTPOHUKHA, HAHOMAaTEpHUallbl, OPraHUYECKHUE U MHUHEPAIbHBIE
ya00peHus.

XuMHUSL U 3I0POBbE YEIIOBEKA: MpaBWja HCIOJb30BAHUS JIEKAPCTBEHHBIX
IperapaToB, MpaBuia OE30MacHOTO WCITOJIB30BAHUS MPENapaToB OBITOBON XHUMUU
B MOBCEHEBHOM KU3HH.

MexnpeaMeTHbI€ CBSI3H.

Peanuzanmst  MeXNpeaMeTHBIX  CBs3ed TpM  H3ydyeHUHM oOmed u
HEOPraHWYECKOM XMMUHU B 11 Kiacce OCyIIECTBISETCS YE€pE3 MCIOJIb30BAHUE KaK
OOIIUX €CTECTBEHHO-HAYYHBIX TMOHSTUH, Tak W TOHATUM, SBISIONIUXCS
CHUCTEMHBIMU JIJI OTAEIBHBIX NPEIMETOB ECTECTBEHHO-HAYUYHOIO IIMKJIA.

OO0mme ecTeCTBEHHO-HAYUYHBIC TMOHSTHS: HAY4YHBIM (DaKkT, rumoresa, 3aKOH,
TEOpHWs, aHajdu3, CHUHTE3, KiIacCuPHUKalUs, TMEepPUOJIUIHOCTh, HAOII0IEeHNE,
3KCIIEPUMEHT, MOJICINPOBAHUE, U3MEPEHUE, SBJICHHUE.



dwusuka: MaTepusi, YHEPTHsl, Macca, aTOM, JJIEKTPOH, MMPOTOH, HEUTPOH, WOH,
M30TOII, PaAHMOaKTUBHOCTH, MOJIEKYJa, SJHEPTeTUYECKI YPOBEHB, BEIIECTBO, TEJIO,
00BEM, arperaTHOe€ COCTOSIHHE BEILECTBA, (PU3MUECKHUE BEMYMHBI U €IUHUIIBI UX
U3MEPEeHHUsI, CKOPOCTb.

buonorusi: knerka, opraHu3Mm, JKOcUCTeMa, Ouocdepa, Makpo- U
MHUKPO3JIEMEHTbI, BATAMUHBI, 0OOMEH BELIECTB B OPraHU3ME.

['eorpadusi: MuHepasbl, TOPHbIE MOPOJIbI, TOJIE3HbIE UCKOMAaeMbIE, TOILIHBO,
pecypchl.

TexHomorus: XuMU4ecKasi MPOMBIIIIICHHOCTh, METAJLTYpPIHs, MPOU3BOACTBO
CTPOUTENBHBIX MAaTEpUANIOB, CEJIbCKOXO3SMCTBEHHOE IPOU3BOJICTBO, MHUIIEBas
OPOMBILIUIEHHOCTh,  (papMaleBTUYECKass  MPOMBIIUIEHHOCTb,  IPOU3BOJCTBO
KOCMETHYECKUX TMpPEenapaTroB, MPOU3BOJCTBO KOHCTPYKIIMOHHBIX MAaTEpHAJIOB,
AIIEKTPOHHASI TPOMBIIIEHHOCTh, HAHOTEXHOJIOTHH.



[IJTAHUPYEMBIE PE3VYJIbTATBI OCBOEHUSA [TPOI'PAMMBI 11O XM
HA BA30BOM YPOBHE CPEJIHEI'O OBIIIEI'O OBPA30OBAHINA

JIMUHOCTHBIE PE3YJIBTATDBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUA K pE3yJbTaTaM OCBOCHHUS
0o0yJaromKUMHUCS TIporpaMM CpeaHero oOmero oOpa3oBaHUs (JIMYHOCTHBIM,
METanmpeIMETHBIM ¥ TpeaMeTHbIM). HaydHo-MeTogu4ecko OCHOBOM st
pa3pabOTKH IIAaHUPYEMBIX PE3yJbTaTOB OCBOCHHUS NPOrPaMM CPEIHETo OOIIero
00pa3oBaHUs SIBISETCS CUCTEMHO-AEATEIbHOCTHBIN MTOAXO/I.

B cooTrBercTBUM € CHCTEMHO-JEATEIBHOCTHBIM TIOAXOJIOM B CTPYKTYpe
JUYHOCTHBIX PE3YJIbTAaTOB OCBOCHUS mMpeamMeTa «XUMHUs» Ha YPOBHE CPEIHETO
o0111ero oOpa3oBaHusl BbIJIETIEHBI CIEAYIOIINE COCTABISIONIHE:

OCO3HAHHE OOYYAIONIUMHUCS POCCUHCKONW TIpakTaHCKOM HICHTUYHOCTH —
TOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSITEIIBHOCTH U CaMOOIIPEICIICHUIO;

HAJIMYE MOTUBAIIUN K 00yUYEHUIO;

IIEJICHANPABIICHHOE Pa3BUTHE BHYTPCHHUX YOEKICHUH JTMYHOCTH HA OCHOBE
KJIFOUYEBBIX IICHHOCTEH M UICTOPUUECKUX TPAJAUINI 0a30BOM HAYKH XUMUHU;

TOTOBHOCTh M CIHOCOOHOCTH OOYYarommxcsi PYKOBOJCTBOBATHCS B CBOEH
JEATENHbHOCTH I[EHHOCTHO-CMBICIIOBBIMA yCTAaHOBKAMH, TMPUCYIIMMH IIETOCTHOU
CUCTEME XMMHYECKOT0 00pa30BaHUs;

HaJIM4YMe TPABOCO3HAHUS DKOJOTHUECKON KYIbTYpPhl U CIIOCOOHOCTH CTaBUTh
IIEJIM U CTPOUTH KU3HCHHBIC TIJIAHBI.

JIMIHOCTHBIE pe3ybTaThl OCBOSHUS TpenaMera «XWUMHUS» JOCTUTAIOTCS B
€IUHCTBE Y4YEOHOM U BOCMHUTATEIBHOM JEATCIBHOCTH B COOTBETCTBHUU C
T'YMaHUCTUYECKUMHU, COIMOKYJIbTYPHBIMH, TyXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMH
U UealaMd POCCHMCKOrO TPakJaHCKOro OOIECTBA, MPHUHATHIMU B OOIIECTBE
HOpMaMH ¥  TIpaBWIAMH  TIOBEACHUS,  CIIOCOOCTBYIOIIMMH  IpoIeccam
CaMOITO3HAHUS, CaMOpPa3BUTHUSI W HPABCTBEHHOTO CTAHOBJICHHS JIMYHOCTHU
o0yyJarommxcs.

JIM9HOCTHBIE pE3yJabTaThl OCBOCHUSA MpeaMeTa «XHUMHUS»  OTpa)karoT
c(hOpMHPOBAHHOCTh OIbBITA ITO3HABATEILHONH M TMPAKTUYCCKOW ESATEITbHOCTH
0o0yyJaromuxcs Mo peaanu3aiiy IPUHATHIX B 00IIECTBE IIEHHOCTEH, B TOM YHCIIEC B
Y4acTH:

1) rpamIaHCKOro0 BOCIIUTAHUS .

OCO3HaHMS 00YJaIONTUMHUCS CBOMX KOHCTUTYIIMOHHBIX TPaB U 00s3aHHOCTEH,
YBaYKCHUSI K 3aKOHY U TIPABOMOPSIIKY;

NPENCTABIICHNUS O COIMAJIBHBIX HOpPMaxX M TMPaBWIAX MEKINYHOCTHBIX
OTHOIICHUH B KOJJICKTHRBE;



FOTOBHOCTM K COBMECTHOM TBOPUYECKOM JESATENIBHOCTH TPU CO3/IaHUU
y4eOHBIX MPOEKTOB, PEUICHUU y4eOHBIX M TMO3HABATENbHBIX 3a/1a4, BHIIIOJHEHUU
XUMHUYECKUX 3KCIIEPUMEHTOB;

CHOCOOHOCTH TMOHMMATh M MPUHAMATh MOTHUBBI, HAMEPEHUs, JIOTHMKY H
apryMeHThI IpYTuX MPU aHAIU3€ PA3JIUYHBIX BUJOB YUEOHOU JAESATENbHOCTH;

2) NaTPUOTH4YECKOr0 BOCTIMTAHUA

LIEHHOCTHOI'O OTHOIIEHHS K MCTOPUYECKOMY M HAYYHOMY HAcCJEIHIO
OTE€UYCCTBEHHOM XUMUM;

yBaXEHUSI K TMPOIECCY TBOPUYECTBA B OOJACTU TEOPUM U MPAKTHUECKOTO
NPUMEHEHUS] XMMHUU, OCO3HAHUS TOrO, YTO AOCTHXKEHHUS HAYKU €CTh PE3YNbTaT
JUIMTENILHBIX ~ HAOMIOZCHUM, KPOMOTJIMBBIX  DKCIIEPUMEHTAIBHBIX  IOWCKOB,
NOCTOSIHHOT'O TPY/Ja YYEHBIX U MPAKTHUKOB;

UHTEpeca M T[03HABATEIbHBIX MOTHBOB B TMOJYYEHHUH M TOCIEAYIOIIEM
aHanu3e UHQPOpPMAIUU O MEPEIOBBIX JIOCTHXKEHHUSIX COBPEMEHHOM OTE€UYECTBEHHOM
XUMUWY;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUA:

HPABCTBEHHOT'O CO3HAHUS, ’TUYECKOTO MOBE/ICHNUS;

CIIOCOOHOCTH OIIEHUBATh CUTYaIlUH, CBA3aHHBIC C XUMUUYECKUMH SBIICHUSIMH,
U NIPUHUMATh OCO3HAHHBIE PEUIECHUS, OPHEHTUPYSICh HA MOPAJIbHO-HPABCTBEHHbIE
HOPMBI U LIECHHOCTH;

TOTOBHOCTH OIIEHUBATh CBOE IMOBEJAEHUE U TOCTYIKH CBOMX TOBApPHILEH C
NO3ULIMII HPAaBCTBEHHBIX M MPAaBOBBIX HOPM M OCO3HAHWE MOCIEACTBUA 3THX
MOCTYIIKOB;

4) popMuUpOBaHHS KYJIbTYPHI 310POBbS:

NOHMMAaHUsl IEHHOCTEH 310poBOro u 0Oe3omacHoro o0pasza JKHU3HW,
HEOOXOAMMOCTH OTBETCTBEHHOI'O OTHOILIEHUS K COOCTBEHHOMY (U3MYECKOMY U
NICUXHYECKOMY 3]I0POBBIO;

coOmtoeHuss mpaBui Oe30macHOro oOpalieHusi ¢ BeulecTBaMU B OBITY,
MOBCEIHEBHOM JKU3HU U B TPYAOBOM JESATEIBHOCTH;

NOHUMAHMSI LEHHOCTH TpaBWJ HHAMBUAYAJIBHOTO U  KOJJIEKTUBHOI'O
0€30MacHOro MOBEJICHUS B CUTYalUAX, YTPOKAOIIUX 3JOPOBBIO U KU3HU JIFOJIEH;

OCO3HAHMS TOCHEACTBUN W HENPUATUS BPEAHBIX MPHUBBIYEK (yHOTpeOIeHUsS
AJIKOT OJIsI, HAPKOTUKOB, KypEHUs);

5) Tpy10BOr0 BOCIUTAHMS:

KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B  y4eOHO-HCCIIE0BAaTEIbCKON
NESITENbHOCTH, OOIECTBEHHO IIOJIE3HOM, TBOPYECKOM MW JAPYrHMX  BHJAX
NEeSATENbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Yy4YacTHE B PENICHUUM MPAKTUYECKUX 3a7ad
COIIMAIbHOM HAIPaBJIEHHOCTHU (B paMKax CBOETO Kjacca, IITKOJbI);



UHTEpeca K MPaKTUYECKOMY M3Y4YEHHIO Mpodeccuil pa3inyHOro pojaa, B TOM
YHUCJIE HA OCHOBE IPUMEHEHUS TPEAMETHBIX 3HAHHUI 110 XUMHH;

YBaXXEHUS K TPYLY, JIIOJSAM TPyAa U pe3yJibTaTaM TPYJ0BOM AEATEIbHOCTH;

FOTOBHOCTM K OCO3HAHHOMY BBIOOpY WHIMBHUIYAJIbHOW TPAEKTOPUU
oOpaszoBaHus, Oynyiieil npodeccur W peaau3alid COOCTBEHHBIX >KU3HEHHBIX
IUIAHOB C Y4E€TOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHUH, UHTEPECOB U
noTpeOHOCTEH OOIECTBA;

6) 3K0J1I0rM4ecKOro BOCIIUTAHMSA:

AKOJIOTHYECKHU 11€JIeCO00pa3HOr0 OTHOLIEHUS K TPHUPOAE, KaK HCTOYHUKY
CYILLECTBOBAHMSI JKU3HU Ha 3eMJIE;

MOHUMAHUS TJI00ATBHOTO XapaKTepa SKOJIOTHYECKUX TPOOJIeM, BIUSHUS
AKOHOMHYECKHUX MPOLECCOB HA COCTOSIHUE PUPOJAHON U COLIMAIBHON CPEJibl;

OCO3HAHMSI HEOOXOJUMOCTH HCIIOJIb30BAaHUS JOCTHMIKEHUM XUMHHM IS
penIeHns BOMPOCOB PAllMOHATIBLHOIO MPUPOAOIIOIb30BaAHNUS;

AKTUBHOTO HENPUATHS JNEUCTBUH, MPUHOCAIIMX BpEd OKPYXKaroleu
OPUPOAHON CpeAe, YMEHHS MNPOrHO3UPOBATH HEOJArONMPHUSTHBIE KOJIOTMYECKUE
MOCJIEICTBUS MPEAIIPUHUMAEMBIX TEUCTBUI U MIPEAOTBPAIIATh UX;

HAJIUYUsl Pa3BUTOrO SKOJIOTMYECKOr0 MBIIUIEHUS, IKOJIOTUYECKON KYJIbTYpHI,
OIbITa JEsITENbHOCTH HKOJIOTMYECKOU HAIpPABJIEHHOCTH, YMEHUS
PYKOBOJICTBOBATBhCSI UMM B IO3HABATEIbHOM, KOMMYHHUKAaTUBHON M COLIMAIBHOM
PAKTUKE, CIOCOOHOCTM W YMEHHUS AaKTUBHO TMPOTUBOCTOATH  HJICOJIOTHH
xemodoouu;

7) HEeHHOCTH HAYYHOTI'0 IO3HAHMA:

c(hOpMHPOBAHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOLETO COBPEMEHHOMY
YPOBHIO pa3BUTHUSI HAYKU U OOIIIECTBEHHON MPAKTUKH;

NOHUMAaHUSl CHeUU(PUKA XWMHUM KaK HayKd, OCO3HaHUS €& poiud B
(GOopMUpPOBAHUU PAIMOHATBHOIO HAYYHOTO MBIIIJICHHUS, CO3JaHUU ILIETOCTHOTO
Ipe/ICTaBlIeHUss 00 OKPYXKAIOIIEM MHUpPE KaK O €IUHCTBE MPUPOJBI U YEIOBEKa, B
MO3HAHWUU TMPUPOJIHBIX 3aKOHOMEPHOCTEH W peuieHuu MpoOJeM COXpaHEeHHUs
IPUPOJHOIO PAaBHOBECHS;

yOeXXKIEHHOCTH B 0OCOOOM 3HAYMMOCTH XMMHUHM JJii  COBPEMEHHOM
UMBWIN3AUUHA: B €€ T'yMaHHCTHUYECKON HAMNpPABIEHHOCTH W BAaXXHOM pOIH B
CO3/IaHUM HOBOM 0a3bl MaTepUATBHOU KYJIBTYpbI, PEIICHUHU TI100aJbHBIX MPOOIIEM
YCTOMYMBOIO Pa3BUTHS YEJIOBEUECTBA — CHIPHEBOW, YHEPrETUUECKOM, MUIIEBON U
AKOJIOTUYECKON 0€30MacHOCTH, B Pa3BUTHH MEIMIIMHBI, OOECIICUCHHH YCIOBUMN
YCHEIIHOTO TpyJla U OKOJIOTMYECKH KOM(OPTHOM JKHM3HU KaXIOro UJieHa
o011ecTBa;

€CTECTBEHHO-HAYYHOW TIpaMOTHOCTH: IIOHUMAHHSA CYIIHOCTH METOOB
NO3HAHUS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJIb30BaTh



NoJTydaeMble 3HAHUS IS aHAIW3a U OOBSICHCHHS SIBJICHHM OKPYKAIOIIEr0 MHUpa U
MPOUCXOSIINX B HEM U3MEHEHUH, YMEHUS JIellaTh 0OOCHOBAHHBIE 3aKJIFOUCHUS Ha
OCHOBE HAy4yHbIX (DaKTOB W MMEIONUXCS JaHHBIX C MEJIbI0 TMOJYYCHUS
JIOCTOBEPHBIX BBHIBOIOB;

CIIOCOOHOCTH CaMOCTOSITEIPHO MCIOJB30BaTh XHMHYECKUE 3HAHHS IS
pelieHus MpobJieM B pealbHBIX KU3HEHHBIX CUTYAIIUAX;

MHTEpeca K TIO3HAHUIO U UCCIIENOBATEILCKON JAEITEIbHOCTH;

TOTOBHOCTH W  CIOCOOHOCTH K  HEMPEPBIBHOMY  OOpa30BaHUIO U
caM000Opa30BaHNI0, K AaKTUBHOMY IIOJIYYCHHIO HOBBIX 3HAHWW TI0 XHMHH B
COOTBETCTBHH C KU3HEHHBIMH NMOTPEOHOCTSIMU;

MHTEpeca K OCOOCHHOCTSM TpyJia B pasinyHbIX chepax mpodeccrnoHambHOM
JESATENHHOCTH.

METANPEIJMETHBIE PE3YJIBTATbDI

MeranpenMeTHbie pe3yabTaThl OCBOEHUS Y4eOHOro mpeamera «XuMus» Ha
YPOBHE CpPEIHEr0 001Iero o0pa3oBaHus BKIIOYAIOT:

3HAUUMBbIE IS dbopMHUpOBaHUSA  MHPOBO33PEHUS 00 y4Jaronmxcs
MEXIUCUUIUTMHAPHBIE (MEXKIPEIMETHBIC) OOIICHAYYHbIE MOHSTHS, OTPAKAIOIIUE
[EJIOCTHOCTh HAY4YHOW KapTUHBI MHUpa U CHeuu@uKy METOJ0B IO3HAHUS,
UCIIOJIb3YEeMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIeCTBO, SHEPTHUsl, SBJICHUE,
polecc, CUCTeMa, Hay4YHbI (paKT, MPUHIUI, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHUsi, UCCIIEA0BaHUE, HAOIIOICHUE, U3MEPEHUE, SKCIIEPUMEHT U IPYTHE);

yYHUBEpCaJIbHbIC yueOHbIE NEeUCTBUA (MO3HABATENIbHbIE, KOMMYHHKATUBHBIE,

peryJsaTUBHEIC), o0ecIeUnBaIOIIHE dbopmupoBaHue G YHKITMOHATBHOM
TPaMOTHOCTH U COITUATHLHOW KOMIETEHITMH 00y4YarOmnXCs;
CIIOCOOHOCTH 00yJaronmxcs UCIIOJIb30BaTh OCBOCHHBIC

MEXIUCUUILUTMHAPHBIE, MUPOBO33PEHUECKHUE 3HAHUS U YHUBEpPCAJIbHbIC yueOHbIC
JEWCTBUSI B MIO3HABATEILHOU M COIMAIIBHOM MIPaKTHKE.

MeranpeaMeTHble pe3yiabTaThl OTPAXKAIOT OBJAJCHHUE YHUBEPCATbHBIMHU
y4eOHBIMM  TO3HABATEIbHBIMU, KOMMYHHKATUBHBIMU U  PETryISTUBHBIMU
JIEUCTBUSAMU.

Osaagenue YHUBeEpPCATbHBIMH yueOHBIMH NMO3HABATEJIbHLIMH
JeCTBUSIMM :

1) 6a30BbIe JIOTHYECKHUE eliCTBHS:

CaMOCTOSITeIbHO  (OpMyNIMpOBaTh U aKTyaJIM3UpPOBaTh  MPOOJIEMY,
BCECTOPOHHE €€ paccMaTpUBaTh;

OmpeAeiaTh IEeNM JEITEILHOCTH, 3ajJlaBas IMapamMeTpbl M KPUTEPUH HX
JTOCTHKEHUS, COOTHOCUTH PE3YJIbTAThI ACSITEIHLHOCTH C TOCTABIECHHBIMHU LIEISIMU;

UCIIOJIH30BaTh MPH OCBOCHUM 3HAHUN MPUEMBI JTOTMUECKOTO MBIIUICHUS —
BBIJICTIATh XapaKTEPHbIC NMPU3HAKU MOHITHM U YCTAHABIMBATh MX B3aMMOCBSI3b,



UCIIOJIb30BAaTh COOTBETCTBYIOIIME MOHATHUS ISl OOBSICHEHUS OTACNIbHBIX (PAKTOB U
SIBJICHUU;

BbIOMpaTh OCHOBAHMS M KpUTEPUM JUIs KilacCHU(PUKAIMM BEIIECTB U
XUMHYECKUX PEAKIIUK;

YCTaHABJIMBATh TMPUYUHHO-CIEIACTBEHHBIE CBSI3U MEXIYy H3y4YaeMbIMU
SBJICHUSIMU;

CTPOUTBH JIOTMYECKHE PaCcCyKIEHUs (MHIYKTHUBHbBIE, JE€AyKTUBHBIE, II0
AQHAJIOTUM), BBIABIATH 3aKOHOMEPHOCTM W MPOTHUBOPEUMS] B PACCMATPUBAEMBIX
ABJICHUSX, (DOPMYIUPOBATH BHIBObI M 3aKIIOUEHUS;

IPUMEHATH B NPOLIECCE MO3HAHUS, UCIIOJIB3yEMbIE B XUMHUHA CHMBOJINYECKHE
(3HAKOBBIE) MOJIENH, ITPEOOPA3OBHIBATH MOJICIbHBIE TPEJCTABICHUS — XUMUYECKUI
3HaK (CHUMBOJI) DJJIEMEHTa, XuUMHUYeckas (opmysa, ypaBHEHHE XHUMHUYECKOU
peakuuu — IMpU PEIICHUH Y4YEeOHBIX IO3HABATEIbHBIX M MPAKTHUUECKHUX 3ajad,
IPUMEHATh Ha3BaHHBIE MOJEIIBHBIE NIPEICTABICHUS ISl BBISIBICHHS XapaKTEPHBIX
NPHU3HAKOB U3yYaE€MbIX BEIIECTB U XUMUYECKHUX PEAKIIUN.

2) 6a3oBbIe HcCIIeA0BaTEILCKHE TeCTBUS:

BJIAJECTh OCHOBAMHM METOJOB HAYYHOIO IO3HAHMS BEIIECTB MU XUMHYECKUX
peaKuunii;

(opMyIHpOBaTh LIETU U 3a/1a4U UCCIEI0BAHUS, UCIIOIb30BaTh IOCTABIECHHBIE
U CaMOCTOSITENbHO C(HOPMYJIMPOBAHHBIE BOIMPOCHl B KayeCTBE HHCTPYMEHTA
MO3HAHMUSI U OCHOBBI Ui (POPMUPOBAHMSI TMUIIOTE3bI MO MPOBEPKE NMPaBUIBHOCTH
BBICKa3bIBAEMBIX CYKICHUN;

BJIQJICTh HABBIKAMU CaMOCTOATENIBHOIO IUIAHUPOBAHUS U  IIPOBEICHUSA
YUYEHUYECKHUX IKCIIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHHUs HAOIIOAATh 32 XOJ0M
IpoIeCcCca, CaMOCTOSITENIbHO NPOTHO3UPOBATh €ro pe3yibTaT, (POpMynIHpoBaTh
00001IeHHsI ¥ BBIBOABI OTHOCUTENBHO JIOCTOBEPHOCTH PE3YJIbTAaTOB UCCIIEI0OBAHUS,
COCTaBJISITH OOOCHOBAaHHBIN OTUYET O MPOAETAaHHON paboTe;

OpUOOpeTaTh OMNBIT YYEHUYECKOM HCCIEeNOBATENbCKOW U MPOEKTHON
JESITENbHOCTH, NPOSBIATh CHOCOOHOCTH M TOTOBHOCTH K CAMOCTOSTEIBHOMY
NOMCKY METOJI0OB pEIICHUs NPAKTUYECKHUX 3a/ad, NPUMEHEHHUIO pPa3JIudHbIX
METOA0B ITO3HAHMS.

3) pabora ¢ nundpopmanmueii:

OPUEHTHPOBAThCSI B PA3IUYHbIX MCTOYHUKAX HH(popMauuu (Hay4dHO-
NOMyJIsipHasl JUTEpaTypa XUMHUYECKOrO COAEpKaHWsA, CIPAaBOYHBIE MOCOOUS,
pecypcbl HTepHeTa), aHanu3upoBaTh MH(MOPMALUIO Pa3IMYHBIX BUIOB U (opM
IIPEJICTABIICHNUS, KPUTHUYECKU OLICHUBATH eé JIOCTOBEPHOCTh "
HENPOTHUBOPEUYHNBOCTb;



dbopMyIMpOBaTh 3aMPOCHl U MPUMEHSITHh Pa3JIMYHbIC METOABI MPU TIOUCKE H
orbope wuHpOpMaIMU, HEOOXOAWMOW JUIS BBIMOJHEHUS YYEOHBIX 3ajau
OIPENEIEHHOIO THUIIA;

NpHOOPETaTh OMBIT HWCIOIB30BAHUS HH(POPMAITMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTUN U PA3JIUIHBIX IIOUCKOBBIX CUCTEM;

CaMOCTOSITETTLHO  BBIOMpaATh  ONTUMANbHYIO  (GOpMY  MPEACTABICHUS
uHbopmaruu (CxemMbl, rpaduKu, TUarpaMMbl, TAOJIUIIbI, PUCYHKU U APYTHE);

UCIIOJIb30BaTh HAYYHBIA S3BIK B KadeCTBE CpeACTBa Npu paboTe C
XUMHUYECKON uH(pOpMalMeil: TpUMEHSATh MEXIpeAMeTHbIe ((dusndyeckue u
MaTEeMaTHUYECKHE) 3HAKU U CUMBOJIBI, (hOpMYJIbl, a00peBUATYpPHI, HOMEHKIIATYPY;

UCIIONIb30BaTh U MPeoOpa3oOBBIBATh 3HAKOBO-CUMBOJIMYECKHE CpEACTBA
HaTJISTHOCTH.

OgJyiajieHre YHUBEPCAJIbHBIMH KOMMYHHKATHBHBIMU J€HCTBUSIMH:

3a/1aBaTh BOIMPOCHI MO CYIIECTBY OOCYXIaeMOM TEMbI B XOJ/€ TUaiora W/win
JTUCKYCCUH, BBICKa3bIBaTh  HaAeH, (GOPMYIHPOBATH CBOU  MPEIJIOKEHUS
OTHOCHUTETHHO BBITOTHEHUS TPEJIOKCHHOHN 3a/1a4H;

BBICTYINAaTh C MPE3EHTAIMEN pe3ylbTaTOB IMO3HABATENLHON JEATEeNbHOCTH,
MOJTYYEHHBIX CAMOCTOSTEIHLHO UM COBMECTHO CO CBEPCTHUKAMHU MPU BBHITTOJIHEHUH
XUMHUYECKOTO KCIIEPUMEHTA, MPAKTHUECKONW pabOThI MO MCCIAEAOBAHUIO CBOMCTB
U3Y9aeMbIX BEIIECTB, peaM3aIlii y4eOHOTO TPOeKTa M (OPMYIHUPOBATH BHIBOIBI
0 pe3yJibTaTaM MPOBEIEHHBIX HCCIEIOBAaHUNM MyTEM COTJACOBaHUS TMO3UIUHN B
X0J1e 00CYXJIeHUSI 1 00MEHAa MHCHHSIMU.

OByajieHNe YHUBEPCAJIbHBIMH PEryJasTUBHBIMHM JeHCTBUSMMU:

CaMOCTOSITENTFHO TUIAHUPOBAaTh M OCYIIECTBISATH CBOKO IO3HABATEIHHYIO
NeSTeNbHOCTh, Ompenensiss €€ Ueaud W 3a7auyd, KOHTPOJIUPOBaTh M MO Mepe
HEOOXOJIMMOCTH KOPPEKTUPOBATh TMpEIaraéMblii  alTOPUTM  JIEUCTBUM TIPHU
BBITIOJTHEHWW YYeOHBIX U UCCIIENOBAaTEIbCKUX 3aJad, BBHIOMpaTh Hambosee
3¢ }ekTUBHBIN Ccrnoco0 HMX peuieHuss ¢ Y4ETOM TNOJy4YeHHUS HOBBIX 3HAHUU O
BEIIECTBAX U XUMUYECKUX PEAKIUSAX;

OCYIIECTBIISATh CAMOKOHTPOJIb CBOCH NIEATEILHOCTH Ha OCHOBE CaMOAaHAIIN3a
¥ CAMOOIICHKH.

HNPEIMETHBIE PE3YJIBTATDI

10 KJIACC

[IpenmeTHble pe3ynbTaTbl OCBOCHHS Kypca «Opranuyeckas XUMHS»
OTpaXkaroT:

c(hOpMUPOBAHHOCTh  MPEACTABICHHM O XHMHYECKOH  COCTaBIISIOIICH
€CTECTBCHHO-HAYYHOM KapTUHBI MHpPA, POJIM XHMUW B TO3HAHWUU SIBJICHUU



npupoabl, B  (POPMUPOBAHWM  MBINUICHUS W KYJbTYpbl JUYHOCTH, €€
(GyHKIIMOHAIBHON IPAaMOTHOCTH, HEOOXOIUMOM 1JIs1 pEIICHHs TPAKTUUYECKUX 3a1a4
U SKOJIOrMYeCKd OOOCHOBAHHOIO OTHOLIEHHUSI K CBOEMY 3[I0POBBIO U MPHUPOJHOMN
cpene;

BJIQJICHUE  CHCTEeMOW  XUMHUYECKHMX  3HAaHUM, KOTOpas  BKJIIOYAET:
OCHOBOMOJIAralIlife TMOHATHS (XMMHUYECKUH DJIEMEHT, aToM, DJIEKTPOHHAs
000JI04Ka aToMa, MOJIEKYJIa, BaJIEHTHOCTh, SJIEKTPOOTPULIATEIBHOCTh, XUMUYECKAast
CBsI3b, CTPyKTypHasi ¢opmyna (pa3BEpHYyTass U COKpall€HHAas), MOJb, MOJISIpHAs
Macca, MOJSIpHBIM O00BEM, YriaepoJaHbI ckener, (yHKIMOHAJIbHAsA Tpymna,
paauKan, U30Mepus, U30MEPHI, TOMOJIOTHYECKUI PsZ, TOMOJIOrH, YIJIEBOJOPOIBI,
KHCIIOPOJ U a30TCOJEp)KAILME COEIWHEHHS, MOHOMED, IOJUMEpP, CTPYKTYpHOE
3BEHO, BHICOKOMOJIEKYJISIPHBIE COECIUHEHUS); TEOPUU U 3aKOHBI (TEOpUsI CTPOCHUS
opranudeckux BemectB A. M. byTiepoBa, 3aKOH COXpaHEHHUSI MAcChl BEIIECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKHM SA3BIK XHUMHUHU; MHUPOBO33PEHUECKHUE 3HAHUS,
JeXallue B OCHOBE IMOHMMAaHUS NPUYUHHOCTH U CHUCTEMHOCTH XUMHUYECKHUX
ABJICHUM, (AKTOJIOrMUYECKUE CBEIEHUS O CBOMCTBaxX, COCTaBe, IOJYyYEHUU U
0e30MacHOM HCIIOJIb30BAaHUM Ba)XXHEWUIIMX OpPraHWYECKUX BEIIECTB B OBITY U
PAKTHYECKOM JESTENIbHOCTH YEIOBEKA;

c(hOpMUPOBAHHOCTh YMEHHU BBISIBJIATh XapaKTEpHbIC MPU3HAKU TOHSITHIA,
YCTaHABJIMBATh UX B3aWMOCBS3b, MUCIOJIB30BATh COOTBETCTBYIOIIUE MOHSITHS MpU
OMMCAHWU COCTaBa, CTPOCHHUS ¥ IPEBPALICHUI OPTaHUYECKUX COEANHEHUI;

c(hOpMHPOBAHHOCTh YMEHHUM HCIIOIH30BATh XUMHYECKYI0 CHUMBOJIUKY IS
COCTaBJICHHSI MOJIEKYJSIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOH, COKpaIIEHHOMN)
dbopMyn OpraHMYecCKMX BEHIECTB W YpaBHEHUH XUMHYECKUX pEaKIui,
W3rOTaBJIMBaTh MOJEIU MOJEKYJ OPraHUYECKHUX BEIIECTB I WILIIOCTPALMU KX
XUMHUYECKOT0 U MPOCTPAHCTBEHHOI' O CTPOEHUS;

c(hOpMHPOBAHHOCTh YMEHUW YCTAaHABIWBATh MPUHAIJIC)KHOCTh HM3yYEHHBIX
OpraHMYEeCKUX BEHIECTB IO HMX COCTaBy M CTPOEHUIO K ONpeAcIEHHOMY
KJIaccy/Tpynne CoeAuHEHU (yriaeBOAOPOIbI, KHUCIOPOJ U a30TCOAepKaIlne
COCJIMHEHHUS, BBICOKOMOJIEKYJISIDHBIE COEAMHEHMs), JaBaTb WM Ha3BaHUA 110
cuctematuieckoii Homenknatype (IUPAC), a Takxke TpHBOIWTH TPUBHAIBLHBIC
Ha3BaHUS OTAEIBHBIX OPraHMYECKUX BEIIECTB (ITHIICH, MPOMWIEH, AalleTUJIEH,
STWICHIJIUKONb, TIAUIEpUH, (eHos, (popmalibIerus], aleraablerusl, MypaBbUHAs
KHCJIOTA, YKCYCHAsl KUCJIOTa, OJICMHOBAs KUCJI0TA, CTEAPUHOBAs KUCIIOTA, TIF0KO03a,
bpyKTO3a, Kpaxmal, HeJII0103a, TIUIIH);

c(OpMHPOBAHHOCTh YMEHHS OMNPEACNSATh BHUABI XUMHUYECKOM CBSI3HM B
OpPraHUYECKUX COCIUHEHUSAX (OJUHAPHBIC U KPATHBIC);



c(OpMHPOBAaHHOCTh YMCHHS TPUMEHATH TIOJIOKCHUS TEOPUU CTPOCHUS
opranudeckux BemiectB A. M. byriepoBa myis 00bICHEHHS 3aBUCUMOCTH CBOWCTB
BEIIECTB OT UX COCTAaBa M CTPOEHUS; 3aKOH COXPAaHEHHS MacChl BEIIIECTB;

c(hOpMHPOBAHHOCTh ~ yYMEHHHA  XapaKTepU30BaTh  COCTAaB, CTPOCHHE,
buznueckre W XUMUYECKHE CBONCTBA TUIUYHBIX TPEICTABUTEICH pPa3TMUHBIX
KJIACCOB OPTaHMYECKHX BEIIECTB (METaH, ATaH, STWJICH, MPOIUJIEH, AalleTUJIEH,
Oyranuen-1,3, mermnOyramuen-1,3, GeH30J, METaHOJ], STAaHO], STHJICHIJIUKOIb,
TJIAIIEPUH, (EHOJI, areTalbIerua, MypaBbUHAs M YKCYCHAas KHCIIOTBHI, TJIIOKO3a,
KpaxmaJl, IeJITI0103a, aMHHOYKCYCHAsI KUCI0Ta), HILTIOCTPUPOBATH TCHETHUECKYIO
CBS3b MEXIYy HUMHU YPaBHEHHUSMHU COOTBETCTBYIOIIUX XUMHUYECKUX PEAKIMN C
UCTIOJIb30BaHUEM CTPYKTYPHBIX (hOPMYIT;

c(hOpMHPOBAHHOCTh YMEHHSI XapaKTEPHU30BaTh UCTOYHUKH YTIIEBOIOPOIHOTO
CeIpbsi  (He(pTh, NPUPOAHBIM Ta3, Yrojib), CHOCOOBI HUX TNEpepadbOTKH U
PAKTUYECKOE MPUMEHEHHE MPOIYKTOB IepepaboTKH;

c(hOpMHPOBAHHOCTh YMEHHH TIPOBOJAUTH BBIYUCICHUS 1O XUMHYECKUM
ypaBHEHUSAM (Macchl, 00bEMa, KOJWYECTBA HMCXOIHOTO BEIIECTBA WM IMPOIYKTA
peakiMu IO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO M3 HUCXOIHBIX
BEIIECTB WJIM MPOJAYKTOB PEAKIINH);

c(hOpMUPOBAHHOCTh YMEHHMI BJIAJETh CHUCTEMOW 3HAHUU OO0 OCHOBHBIX
METO/IaX HAYYHOTO TIO3HAHUS, UCTOIb3yEeMbIX B XUMUHU TIPH W3YYEHUU BEIIECTB U
XUMHUYECKUX ABJICHUM (HaOto/IeHne, U3MEpEHNE, SKCIIEPUMEHT, MOJIEITUPOBAHHKE),
UCIIOJIb30BaTh CHUCTEMHBIE XUMUYECKHUE 3HAHUS JIs TPUHSATUS PEIICHUN B
KOHKPETHBIX KWU3HCHHBIX CHTYaIlUsAX, CBS3aHHBIX C BEIIECTBAMH H WX
IPUMCHEHHUEM;

c(hOpMHPOBAHHOCTh YMEHHUM COOJIIOIATH MpaBuia MOJIb30BAHUS XUMHUYECKOM
ocyZo W JabopaTOpHBIM OOOpYJIOBaHUEM, a TaKXKe TMpaBuia OOpalieHus ¢
BEIIECTBAMU B COOTBETCTBUU C WHCTPYKIIUSMH IO BBITIOJHCHUIO JIA0OPAaTOPHBIX
XUMHUYECKUX OITBITOB;

c(OpMHUPOBAHHOCTh YMEHUN IUIAHUPOBATH U BBIMIOJHATh XUMUYECKHI
AKCIIEPUMEHT (TIPEBPAICHUS OPTaHUYECKHUX BEIIECTB MPU HATPEBAHUH, ITOTYyUEHUE
STWJIICHA W W3YYCHHE €r0 CBOMCTB, KAYEeCTBCHHBIC PEAKIUHA OPTaHUYECKHUX
BEIIECTB, JCHaTypalus O€IKOB NMpPU HArpeBaHUU, IIBETHBIE peaklUu OEIKOB) B
COOTBETCTBUM C TMpaBUJIaMU TEXHUKHA OE30MacCHOCTH TMpU OOpalieHUuu C
BEIIECTBAMHU W JA0OPaTOPHBIM OOOPYIOBAHHWEM, TPEACTABIATh PE3YJIbTATHI
XUMHYECKOTO JKCTIEpUMEHTa B (opMe 3amuch ypaBHEHHH COOTBETCTBYIOIIHUX
peakuuii 1 GopMyIUpoBaTh BHIBOJIBI HA OCHOBE ATUX PE3YJIbTATOB;

c(OpMHPOBAHHOCTh YMEHUW KPUTHUYECKH AaHAIM3UPOBATh XUMHUYECKYIO
uHGOpMAIINIO, TOJIY4aeMyl0 U3 pa3HbIX HUCTOYHUKOB (CpEACTBA MacCOBOM
uHpopmaiu, IHTepHET U ApYrux);



chOopMUPOBAaHHOCThL ~ YMEHHUW  COOJIOJAaTh  MpaBWIa  AKOJOTUYECKH
1eJIeCO00pa3HOro TMOBEAEHUST B OBITY U TPYIAOBOM JEATEIBHOCTH B IIENIAX
COXpaHEHUs] CBOETro 3J0pPOBbSi M OKPYXKAIOIIECH MPUPOTHON Cpelbl, OCO3HABATH
OIACHOCTh BO3JICHCTBHUS HA KUBBIE OPTraHU3MBI ONPENETEHHBIX OPTaHUICCKUX
BEIECTB, MoHUMas cmbicha mokazatens [1/IK, mosicHsaTh Ha mpumepax crocoObl
YMEHBIIEHUSI M TMPEJOTBPAIICHUS WX BPEAHOIO BO3JCUCTBUS HA OPraHU3M
YeII0BEKa;

JUIs 00YYaIOIIUXCSl ¢ OTPaHUYEHHBIMU BO3MOXHOCTSIMH 3/I0POBBSI: YMEHHE
NPUMCHATh 3HAHHUS 00 OCHOBHBIX JOCTYITHBIX METOJaX ITIO3HAHHUS BEIICCTB U
XUMHYECKUX SIBJICHUH;

JUISL CHEMBbIX W CIa0OBUIANIMX OOYYaIONUXCS: YMEHHE UCIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHuid JI. bpaiins ais 3anucu XMMUYECKUX

dbopmyi.
11 KJIACC

[IpenmerHble pe3ynbTaThl OCBOCHHUS Kypca «OOIas W HeopraHudeckas
XUMHUS» OTPaXkaroT:

c(hOpMUPOBAHHOCTh  MPEJACTABICHUH: O XHMHUYECKOH COCTaBIISIONICH
€CTECTBCHHO-HAYYHOM KapTUHBI MHpPA, POJIM XHMHUU B TMO3HAHWUH SIBJICHUU
npuposibl, B  (GOPMUPOBAHUM MBIIUICHUS W KYJBTYpbl JIMYHOCTH, €€
(G YHKIIMOHAIBHOW TPaMOTHOCTH, HEOOXOIUMOM JIJIsl pEIICHUS MPAaKTUISCKUX 3a1a4
U JKOJIOTUYECKH OOOCHOBAHHOTO OTHOIICHHUS K CBOEMY 3/I0POBBIO M MPUPOIHOM
cpene;

BJIAJICHUEC  CUCTEMOM  XMMHMYECKMX  3HAHMM, KOTOpass  BKJIKOYAET:
OCHOBOIIOJIATAIONINE TOHATUSA (XUMUYCCKUH 3JEMEHT, aToMm, M3oTom, S-, P-, d-
ANIEKTPOHHBIE OpOWTaIM aTOMOB, HWOH, MOJIEKYJa, MOJIb, MOJISPHBI OO0BEM,
BAJICHTHOCTb, 3JIEKTPOOTPUIATEIbHOCTh, CTEIIEHb OKHUCJIEHUS, XUMUYECKas CBA3b
(KoBaJIeHTHAsI, MOHHAs, METAJNIMYECKasi, BOJIOPOIHAS ), KPUCTAIUITMUECKas PelIéTKa,
TUNBI  XAMHWYECKUX  PEAKIUMWA, PACTBOP, DJIEKTPOJUTHI, HEIJIEKTPOJIUTHI,
3JIEKTPOJIUTUYECKAST JIUCCOLUALUSA, OKHUCIUTENb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUYECKOM peakii, XUMHUYECKOE€ DPAaBHOBECHE); TEOPUM W 3aKOHBI (TEOpus
BJIEKTPOJIUTUYECKONU Auccouuanuu, nepuoguueckui 3akon JI. M. Menneneena,
3aKOH COXPAHEHUS MACChI BEIIECTB, 3aKOH COXPAaHECHUSA U MPEBPAICHUS SHEPTUHN
IpH XUMHYECKUX PEAKIUAX), 3aKOHOMEPHOCTH, CHMBOJMYECKUN S3bIK XHUMUH,
MHPOBO33PEHUYECKUE 3HAHUA, JIEKAIIME B OCHOBE NMOHUMAHUS MPUUYMHHOCTH H
CUCTEMHOCTH XHMHMUYECKHX SIBJICHHH, (PaKTOJOTHUUECKHUE CBEJICHHS O CBOMCTBAX,
COCTaBe, MOJIYYCHUH 1 0€301aCHOM HCTIOJIb30BAHUH BAXKHEHIITUX HEOPTAHUICCKUX
BEIIECTB B OBITY M MPAKTHYECKOU JIEATETLHOCTH YETIOBEKA;



c(hOpMUPOBAaHHOCTh YMEHHUH BBISBIISATh XapaKTEpHbIC TMPU3HAKU TOHSITHUH,
YCTaHABJIMBaTh WX B3aMMOCBS3b, UCIOJIb30BaTh COOTBETCTBYIOIIUE MOHATHSA MPHU
OMMCAaHWU HEOPTAHUYECKHUX BEIIECTB U UX MPEBPAIICHUN;

c(OpMHPOBAHHOCTh YMEHHUM HCIOJIb30BaTh XUMHYECKYI0 CHMBOJIUKY JJIS
coctaBieHus (GopMyn BEmIECTB M  YpPaBHEHUM  XUMUYECKUX  pEaKIuH,
cuctematuieckytro HomeHknarypy (IlUPAC) u TpuBnanbHble Ha3BaHUs OTJEIbHBIX
HEOPraHMYECKUX BeleCTB (yrapHblil Tra3, YrIEKUCIbIA ra3, aMMHUaK, Tali€Has
U3BECTb, HETAIIEHAs! U3BECTh, MUTHEBAS COMIA, MUPUT U JIPYTHUE);

c(hOpMHPOBAHHOCTh YMEHHUU OINpPEAENATh BaJCHTHOCTb U CTENEHb OKUCIICHUS
XMMHYECKUX DJIEMEHTOB B COCAUMHEHUSX PA3JIMYHOIO COCTaBa, BUJ XUMHUUYECKOU
CBsI3U (KOBaJI€HTHAs, MOHHAsI, METAJUINYECKasi, BOJOPO/IHAS) B COCAUHEHHUSIX, TUI
KPUCTANIMYECKON PEIIETKM KOHKPETHOr'O BelllecTBa (aTOMHAasi, MOJEKYyJspHas,
WOHHAsI, METAJUTMUECKas), XapakTep CpeAbl B BOJAHBIX PACTBOPAX HEOPTraHUUYECKUX
COCJIMHCHUM;

c(hOopMUPOBAHHOCTD YMEHHU YCTaHABJIMBAaTh MPUHAJIEKHOCTh
HEOPraHMYECKUX BEIIECTB IO HMX COCTaBYy K ONpPENeIEHHOMY Kiaccy/Tpynmne
COEJIMHEHUN (MPOCThIEC BEIIECTBA — METAUIbl U HEMETAJLIbI, OKCU/Ibl, OCHOBaHUS,
KHUCITIOTHI, aM(OTEPHBIE THIPOKCHUJIBI, COJIN);

c(hOpMHPOBAHHOCTh YMEHHI PACKPBIBATH CMBICI MEPUOIUYECKOr0 3akoHa [1.
N. MenaeneeBa u 1€MOHCTPUPOBATH €r0 CUCTEMATU3UPYIOIIYI0, OOBICHUTEIBHYIO
U TIPOrHOCTUYECKYIO (PYHKIUU;

c(OPMUPOBAHHOCTh YMEHHM XapakTepu3OBaThb JIIEKTPOHHOE CTPOCHHUE
aTOMOB XUMHWYECKHX JJeMeHTOB |—4 mepuonoB Ilepuonudeckon CHCTEMBI
XuMHYecKux d3jemMeHToB JI. M. MeHnaeneeBa, MCHOAb3ysS MOHATHA «S-, P-, O-
AIEKTPOHHBIE opouTany, «QHEPreTUYECKue YPOBHU», OOBSCHATD
3aKOHOMEPHOCTH M3MEHEHMS CBOMCTB XMMUYECKHMX JJIEMEHTOB U UX COCAUHEHUU
1o nepuoaam u rpynnam [leprnoanueckon cucreMsl XUMUYECKHAX daeMeHToB /. M.
Menaeneena;

chOpMUPOBAHHOCTh YMEHHMM  XapaKTepu3oBaTh (OMHUCHIBATH)  OOIIHE
XUMUYECKHE CBOWCTBA HEOPraHMYECKUX BELIECTB  PA3JMYHBIX  KJIACCOB,
NOATBEPKAATh CYLIECTBOBAHME T€HETHMYECKOM CBS3M MEKIY HEOPIaHUYECKUMU
BEILECTBAMU C ITOMOIIBIO YPABHEHUIN COOTBETCTBYIOIINX XUMHUUECKUX PEAKIIUI;

c(hOpMHPOBAHHOCTh YMEHHS KJIACCU(UIHUPOBATh XMUMHYECKHUE PEAKIUU TI0
pazIMYHBIM NpPU3HAKaM (YUCIY M COCTaBY PEarupyrollUX BEIIECTB, TEIJIOBOMY
s dexTy peakuuu, U3MEHEHHUIO CTEMEHEW OKUCICHHS SJIEMEHTOB, 0OPaTUMOCTH
peaKiiM, y4acTHIO KaTajanu3aropa);

c(hOpMHPOBAHHOCTh YMEHMI COCTABJISATh YPaBHEHHUS PEaKIUN pPa3THUHbIX
THUTIOB, TIOJTHBIC M COKPAIIEHHBIC YPABHEHHSI PEaKIUii HOHHOT'O OOMEHA, yUUTHIBAs
YCIJIOBHS, IIPH KOTOPBIX 3TH PEAKIIMU UAYT J0 KOHIA;



chOpMUPOBAHHOCThL YMEHHH TPOBOJAUTH PpEaKIUU, IOJATBEPKIAIOIINE
Ka4eCTBEHHBI COCTaB pAa3JIMYHBIX HEOPraHWYECKHUX BEIIECTB, pPACIO3HABATH
OMBITHBIM IMYTEM HOHBI, IPUCYTCTBYIOIINE B BOAHBIX PACTBOPAX HEOPTAHUYECKUX
BEILIECTB;

chOpMUPOBAHHOCTb YMEHHH  pacKpblBaTh CYIIHOCTh  OKHUCJIUTEIBHO-
BOCCTAHOBUTENIbHBIX PEAKIIUNA MOCPEACTBOM COCTABJICHHS AJIEKTPOHHOIO OanaHca
ATUX PEaKIUM;

c(hOpMUPOBAHHOCTb YMEHUN OOBACHATH 3aBUCUMOCTh CKOPOCTH XUMUYECKOM
peaKkIuu OT Pa3InYHbIX (PAKTOPOB; XapaKTep CMEIICHUS XUMHUUECKOTO paBHOBECHS
B 3aBUCHMOCTH OT BHEIIHEro Bo3aeicTBus (nmpunuun Jle [llaTense);

c(hOpMHPOBAHHOCTh YMEHUW XapaKTepU30BaTh XHUMHUYECKHE IIPOIIECCHI,
JEeXKAIUE B OCHOBE MPOMBIIUICHHOTO TOJYYEHUSI CEPHOM KHUCIOThI, aMMHUaKa, a
Takke CHOPMHUPOBAHHOCTh MPEACTABICHUM 00 OONIMX HAyYHBIX MNPHUHIUIAX U
IKOJIOTMUECKUX ITPoOIeMax XUMHUUECKOTO ITPOU3BO/ICTBA;

c(hOpMHPOBAHHOCTh YMEHHUH TPOBOJIUTH BBIYHCICHHUS C WCIOIH30BAHHEM
MOHSITUSA «MaccoBasi JI0Jisl BEIIECTBA B PAacTBOPE», OOBEMHBIX OTHOIICHUN Ta30B
IPU XUMHUYECKUX PEaKIMIX, MACChl BEIIeCTBA WU 00bEMA ra3oB MO U3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WU O0BEMY OMHOTO M3 YYaCTBYIOIIHMX B PEAKIIMU
BEIIECTB, TEIUIOBOro 3(pdeKkTa peakiui Ha OCHOBE 3aKOHOB COXPAHEHHUS MAacChl
BEIIECTB, MPEBPAILCHUS U COXPAHEHUS SHEPTUH;

c(hOopMHUPOBAHHOCTh YMEHHUM COOJIO/IaTh MPaBUIIA MOJIH30BAHUS XUMUYECKOM
nocyZoi W JabopaTOPHBIM OOOpYJIOBaHMEM, a TaKKe TMpaBHiia OOpaIleHUs C
BEI[ECTBAMU B COOTBETCTBUM C MHCTPYKUMSIMHU IO BBINOTHEHHUIO J1AOOPATOPHBIX
XUMUYECKUX OIBITOB;

c(hOpMUPOBAHHOCTh yMEHUN IUIAHUPOBATh U BBINOIHATH XUMHYCCKHM
AKCHEPUMEHT (pa3lioKEHUE MEePOKCUAa BOAOPOJA B MPUCYTCTBUU KaTaau3aTopa,
ONpPEAECICHUE CpEeabl PacTBOPOB BEHIECTB € NOMOUIBI0  YHUBEPCAIBHOTO
WHJUKATOpa, BIUSHUE PA3IMYHBIX (PAKTOPOB HA CKOPOCTh XMMHUUYECKON peaKIu,
peakIui MOHHOTO OOMEHa, KaueCTBEHHbIE PeaklMu Ha cyibdar-, KapOoHAT- U
XJIOPUJ-aHUOHBI, HA KaTUOH aMMOHHSI, PEIICHUE AKCIEPUMEHTAIbHbIX 3aJad Mo
teMaMm «Metamnel» U «Hemeramisl») B COOTBETCTBUM C MpaBWIaMH TEXHUKHU
0€30MacHOCTH MPpHU OOpaIllEHUH ¢ BEIECTBAMH U JA0OpaTOPHBIM 000PY/I0BaHUEM,
NPEACTaBIATh PEe3YyAbTAaThl XUMHYECKOTO0 OJKCIepuMeHTa B (opMe 3amucu
ypaBHEHUI COOTBETCTBYIONIUX pEaKIuii U (OPMYIHPOBATH BHIBOABI HA OCHOBE
3THUX PE3yJIbTATOB;

c(hOpMUPOBAHHOCTh yMEHUW KPUTHYECKH aHAJU3UPOBATh XHUMHUYECKYIO
uHpOpMAIINIO, TOJIy4aeMyl0 U3 pa3HbIX HCTOYHHUKOB (CpEICTBa MacCOBOM
KOMMYHUKaluu, HTEepHET U Apyrux);



chOopMUPOBAaHHOCThL ~ YMEHHUW  COOJIOJAaTh  MpaBWIa  AKOJOTUYECKH
1eecoo0pa3Horo TMOBEAEHUS B OBITY M TPYAOBOM JEITEIHHOCTH B IEIAX
COXPaHEHHUsI CBOErO 3JI0POBbSI M OKPYXKAKOIIEH MPUPOIHOM CPEIbI, OCO3HABATH
OMAaCHOCTh BO3/ICHCTBHS HA KUBBIE OPTaHU3MBI ONPEICIEHHBIX BEMIECTB, IOHUMAs
cmbicn mokazarenst [IJIK, mosicHATP Ha mnpuMepax CrnocoObl YMEHBIICHUS U
MPEIOTBPAILIEHUS] UX BPEAHOIO BO3JICUCTBUSA HA OPTaHU3M YEJIOBEKA;

JUIS 00YYaOIIUXCS ¢ OrPaHUYCHHBIMHA BO3MOKHOCTSIMH 3JI0POBBS: YMEHHE
NPUMEHSATh 3HAaHWS 00 OCHOBHBIX JOCTYIIHBIX METOJIaX ITO3HAHUSI BEIIECTB U
XUMHUYECKHUX SIBIICHUM;

JUISL  CIICTIBIX M CIHA0OBUIAIIMX OOYYaIOMMUXCS: YMEHHE HCIOJIb30BaTh
penbedHO-TOUCUHYI0 chcTeMy oOo3HaueHui JI. bpaiinsa mis 3anmucu XUMHYECKUX

dbopmyi.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosnyecTBo yacoB JIeKTPOHHbIE
HaumeHnoBaHue pa3/iesioB U TeM ungposbie
Ne ni/m P Kontpoabnsie | IlpakTHnuyeckue (nup )
NMPOrpamMMblI Bcero o0pa3oBaTe/bHbIE
padoThbI padoThbI
pecypcsbl
Pasnea 1. Teopernueckne 0CHOBbI OPraHMYeCKOH XHMHH
IT i .T
11 cupocs oprarmcerans cosumcni A ] : o brbmorerlOK
' P P A ' https://lesson.edu.ru/04/10
M. bytneposa
Htoro mo pazneny 3
Paspnen 2. Yriesonopoasl
bubmmnorexa IHOK
21 IT — 2 0 0
PEACIIBHEIE YTIICBOAOPOL! ATaret https://lesson.edu.ru/04/10
99 HenpenenbHbie yrieBogOpOIbI: alKEHBI, 6 0 1 bubnnoreka [JOK
' AJIKaINEHBI, ATKUHBI https://lesson.edu.ru/04/10
bub6mmoreka LIOK
2.3 A 2 0 0
POMATITICCRHC YIIICBOROPOAN https://lesson.edu.ru/04/10
24 [IpupoaHbIe HCTOYHUKH YTIEBOAOPOAOB U 3 1 0 but6mmoreka [JOK
' uXx nepepadboTKa https://lesson.edu.ru/04/10
Hroro mo pazneny 13
Paspnen 3. Kuciiopoacoaep:kamue opranHnyecKue coeinHeHust
but6mmoreka [IOK
3.1 C . O 3 0 0
HHPTRL TOCHOM https://lesson.edu.ru/04/10
3.2 Anbaeruasl. KapOOHOBBIE KUCTOTHI. 7 0 1 bubnnorexa [HOK



https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10

CnoxxHbIe A(QUPBI

https://lesson.edu.ru/04/10

bu6mmorexa [IOK

33 Yraeponet 3 https://lesson.edu.ru/04/10
Hroro no pazgeny 13
Paznen 4. A3orcoaepxamye opraHuyeckue coeIuHeHus
bu6mmorexa LIOK
4.1 A LA .b 3
MITHPL AMIHORHCIOTRL HEIH https://lesson.edu.ru/04/10
Htoro no pazneny 3
Paspnen S. BbicokoOMOIEKY ISIpHBIE COCIUHEHNUSA
bubnunorexa LIOK
5.1 ITn .K .B 2
ACTMACCHL. RayHyI, BooKHa https://lesson.edu.ru/04/10
Wroro no pazueny 2
OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 34



https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10

11 KVIACC

KoanuecTBo yacos DJIeKTPOHHbIE
HanmenoBaHue pa3iesioB U TeM (uu¢posbie)
Ne n/m Konrpoabusie | IIpakTHyeckue
MPOrpaMMbI Bceero o0pa3oBaTeJibHbIE
padoTbI padoThbI
pecypcbl
Pa3nen 1. TeopeTnueckue 0OCHOBbBI XMMHUM
Crpoenue atomoB. [lepuoanueckuii 3aKoH
Bubanoteka LOK
1.1 u Ileproanueckas cucreMa XMMUYECKUX 3 0 0
https://lesson.edu.ru/04/11
aneMeHTOB [l. 1. Menneneera
Crpoenue BemiectBa. MHOTrOOOpasue Bubnnoteka LIOK
1.2 4 0 0
BEIIICCTB https://lesson.edu.ru/04/11
Bubnnoteka LLOK
1.3 XuUMHYECKHE peaKIUN 6 1 1
peakl https://lesson.edu.ru/04/11
Bubanoteka LOK
Hroro mo paznen 13 0 0
pasaely https://lesson.edu.ru/04/11
Pasnen 2. Heopranuueckasi Xumust
Bubnnoteka LOK
2.1 MeTaibl 6 0 1
https://lesson.edu.ru/04/11
Bbubanoteka LOK
2.2 HemeTamier 9 1 1 4
https://lesson.edu.ru/04/11
23 CBs3b HEOPTaHUYECKUX U OPTaHUYECKHUX 2 0 0 Bubanoteka LLOK
' BEILIECTB https://lesson.edu.ru/04/11
Bubanoteka LLOK
Hroro mo paznen 17 0 0
pasiety https://lesson.edu.ru/04/11
Paznen 3. Xumus u :Kn3Hb
Bubnnoteka LLOK
3.1 XUMUS U )KU3HD 4 0 0
https://lesson.edu.ru/04/11



https://lesson.edu.ru/04/11
https://lesson.edu.ru/04/11
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Uroro no pazgeny
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IHOYPOYHOE IVTAHUPOBAHUME

10 KJIACC
Kosaun4vecTBo 4acoB DJIeKTPOHHbIE
Ne nugposble
Tema ypoka Kourposabubie  IIpakTudeckue
n/n Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
b mMeT ObraAHIHECKoi & bubmuorexa [IOK
MET OPTaHHYECKON XUMUHU
1 ped P ’ 1 0 0 https://lesson.edu.ru/04/10
BO3HUKHOBEHUE, PA3BUTHE U 3HAYCHUE
T
2 c:::) p;I};IIeiITHp; iinlf/lolgarii:qzizﬂ:é OCHOBHBIC 1 0 0 bubnworexa OK
8 + VL DYDICPOBa, https://lesson.edu.ru/04/10
MOJIOKEHUS
[Ipencraienue o Ki1accuPpUKaun
opraHnyeckux BemecTs. Homenknarypa bubnuorexa [{OK
3 1 0 0
(cucrematnyeckas) ¥ TPUBHAIILHBIC https://lesson.edu.ru/04/10
HA3BaHMS OPTaHUYECKHUX BEIIECTB
4 AJIKaHBI: COCTaB U CTPOCHHE, 1 0 0 bubmmorexa [IOK
TOMOJIOTUYECKHUIT PsiJ| https://lesson.edu.ru/04/10
MeraH u 3TaH — npocrenime bubmmorexa [IOK
5 1 0 0
MPEICTAaBUTENH aJTKaHOB https://lesson.edu.ru/04/10
bu6 OK
6 AJIKEHBI: COCTaB U CTPOSHUE, CBONCTBA 1 0 0 hgpgf;/?;:;ang du.ru/04/10
DTUJICH U TPONUIIEH — MPOCTEHIIne bubnmorexa [JOK
7 1 0 0
MIPEICTABUTEIH AJIKEHOB https://lesson.edu.ru/04/10
[Tpaktrueckas padota Ne 1. «Ilomydyenue bubmuorexa [IOK
8 . 1 0 1
STHJICHA U U3yYEHUE €r0 CBOMCTBY» https://lesson.edu.ru/04/10



https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
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https://lesson.edu.ru/04/10

Ankaguensl. byranuen-1,3 u

bubnunorexa LIOK

o metnnbyrannen-1,3. Hoxysenne https://lesson.edu.ru/04/10
CHHTETHUYECKOTO KayuyyKa M PE3UHBI
AJIKUHBI: COCTaB M OCOOEHHOCTH CTPOESHMUSI,
10 TOMOJIOTHUECKUH psiz. ALETHIICH ip bubmmorera [IOK
o https://lesson.edu.ru/04/10
IPOCTEHIINI PeICTaBUTENb ATKUHOB
11 Beluncnenus o ypaBHEHHUIO XUMHYECKOU bubnnorexa [IOK
peaxiuu https://lesson.edu.ru/04/10
ApeHbl: 6eH301 U TOIyoJd. TOKCHYHOCTh bubnmnoreka [JOK
12
apeHOB https://lesson.edu.ru/04/10
13 ['enetnueckas cBA3b YIiI€BOJI0POJIOB, bubnnoreka [IOK
MIPUHAIICKANUX K Pa3IUYHBIM KJ1accaM https://lesson.edu.ru/04/10
[TpupoHbIe HCTOYHUKH YTIEBOIOPOIOB:
14 HII))HEOII[[HHIZ ra3 u HOHyTIZEIC Heg)TI:IHHHe bubmuorexa OK
B https://lesson.edu.ru/04/10
ra3bl, He()Th ¥ TIPOIYKTHI €€ TIepepadoTKH
[IpupoaHbie ICTOUHUKH YTIEBOJOPOIOB:
15 HIE)I/I[I))O;HLHZ ra3 u nonyTI}{,ZIe Heg)TI:[HHLIe bubmorexa LIOK
) https://lesson.edu.ru/04/10
rasbpl, He()Th U IPOJYKTHI €€ rmepepadoTKu
16 KonTponbhas pabora no paszaeny bubnnorexa [IOK
«YTIIeBOIOPOIBI» https://lesson.edu.ru/04/10
17 [IpenenbHBIE OTHOATOMHBIE CIIUPTHI: bubnnoreka [JOK
METaHOII ¥ 3TaHoJ1. BomopoaHas cBsi3b https://lesson.edu.ru/04/10
18 MHOroaToOMHbBIE CIIUPTHI: ITUIICHTIIUKOIb U bubmuoreka [IOK
TITUIEPUH https://lesson.edu.ru/04/10
19 @DeHoII: CTPOEHUE MOJIEKYIIbI, (PU3NYECKUE U bubmmorexa LIOK
XMMHYECKHE CBOMCTBA, MPUMEHEHHUE https://lesson.edu.ru/04/10
20 Anpaeruasl: GopMasIbIeTU I U bu6nmoreka [IOK

arerajibpaerun. AueTon

https://lesson.edu.ru/04/10
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O,Z[HOOCHOBHBIG IpECaACIbHBIC Kap6OHOBBI€

bu6nmoreka [IOK

21
KHCJIOThI: MypaBbUHASI U YKCYCHAsI https://lesson.edu.ru/04/10
29 [Ipaktuyeckas padota Ne 2. «CBoiicTBa bubmmorexa [IOK
pacTBOpa YKCYCHOM KHCIIOTBDY https://lesson.edu.ru/04/10
C
) T:aSH;{OBae;I u OJIGCI/IHOBa}; KggHZTH, KaK BuGmorexa [IOK
T TABUTEJTH BBICIIIAX K HOBBIX
ped . P https://lesson.edu.ru/04/10
KHCJIOT
MBpbL1a Kak coJId BBICHIMX KapOOHOBBIX bu6mmoreka [IOK
24 .
KHCJIOT, UX MOIOIIee JEHCTBHE https://lesson.edu.ru/04/10
55| xapbonomss seonon.Tuspoms cnomn bibmorera LIOK
P AP https://lesson.edu.ru/04/10
3¢upoB
JKupbl: ruaposin3, IpUMEHEHHUE, bubmuorexa [IOK
26
Ouosiornyeckas pojib KHPOB https://lesson.edu.ru/04/10
- SB’;ieBeov)Jm: eCOCTeaB(,: znaczn@nxailoitw BuGmorexa LIOK
HEHIIme 1 TABUTENH: TJT ,
pelt https://lesson.edu.ru/04/10
dpykTo3a, caxaposa
28 Kpaxman u neuirono3a Kak mpupoaHbie bubmuorexa [IOK
HOJIUMEPBI https://lesson.edu.ru/04/10
2 KI(EHTponLHa;I pabora 1o pazmeny BuGmorexa LIOK
«Kucnopozacoaepxaiiye opraHndeckue
POACOACPRAIIIE O https://lesson.edu.ru/04/10
COEJIMHEHUS
30 AMUHBI: METUJIAMUH U aHUJIUH bubmorexa LIOK
' https://lesson.edu.ru/04/10
Am
51| oprmmeesse soumonmm gt buorera 10K
p A ’ https://lesson.edu.ru/04/10
O6unosnorudeckoe 3HayeHue. [lentuab
32 benku xak nmpupoaHbIe bubnuorexa [IOK



https://lesson.edu.ru/04/10
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BBICOKOMOIJICKYJIAPHBIC COCANMHCHUA

https://lesson.edu.ru/04/10

OCHOBHBIE TTOHSITHUS XUMHUHU

bu6mmorexka [IOK

33 1
BBICOKOMOJICKYJISIPHBIX COSIMHEHUI https://lesson.edu.ru/04/10
0
U mcoromonekympis coexmei 1 biGmiorera 110K
yp 8 ’ https://lesson.edu.ru/04/10
[TnacTMacchl, Kay4qyKH, BOJIOKHA
OBUIEE KOJIMYECTBO YACOB 110 ITPOT'PAMME 34
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11 KVIACC

KoanuectBo yacos DJIeKTPOHHbIE
Ne nudposbIe
Tema ypoka Konrtpoabnbie | IlpakTuueckue
n/n Bceero o0pa3oBaTe/ibHbIE
padoTbI padoTbI
pecypcbl
XUMUYECKUI 37eMEHT. ATOM. DJICKTPOHHAS
P bubnuoreka [JOK
1 KOH(pHTrypanus aToMoB. BxogHas 1 0.5 0
https://lesson.edu.ru/04/11
JIMarHOCTHKA
[lepuoanueckuii 3akoH u llepuonnueckas
5 cHCTeMa XUMHYECKuX sineMmeHToB /1. W. 1 0 0 Bubnunoteka LLOK
Menpeneesa, UX CBSI3b C COBPEMEHHOM https://lesson.edu.ru/04/11
TEOpPUEH CTPOCHHS aTOMOB
3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB
XUMHYECKUX 3JIEMEHTOB M UX COCITMHEHUN 10
3 rpynmnam u nepuojam. 3HaueHue 1 0 0 bu6muoreka [IOK
HEPHOAMIECCKOTO 3aKOHA U CUCTEMbI https://lesson.edu.ru/04/11
xumuueckux asemMenToB /.M. MeHneneeBa B
pa3BUTHHU HAYKH
CtpoeHue BelecTBa. XUMHUYECKas CBA3L, €6
P - bubmuoreka [IOK
4 BUJIBI; MEXaHU3MBbI 00pa30BaHMs KOBAJICHTHON 1 0 0
https://lesson.edu.ru/04/11
cBs13u. BogopoaHas cBsi3b
BanieHTHOCTB. DEKTPOOTPULIATEIBHOCTD.
5 Crenenb okucaeHus. BemecTna 1 0 0 bubnuoteka [JOK
MOJIEKYJISIPHOTO ¥ HEMOJIEKYIISIPHOTO https://lesson.edu.ru/04/11
CTPOCHUS
[Tonarue o nucnepcHbIx cucremax. MIcTuHHBIE
butmmoreka [JOK
6 Y KOJUIOUJHBIE pacTBOpBL. MaccoBas 101 1 0 0

BEIIECTBA B PaCTBOPE

https://lesson.edu.ru/04/11
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Knaccudukarmus u HoMeHKIaTypa
HEOpPraHUYECKUX COeAUHEHM. [ eHeTnueckas

bu6anoreka LIOK

7 0
CBSI3b HEOPraHUYECKUX BEIIECTB, Pa3/INYHbBIX https://lesson.edu.ru/04/11
KJIACCOB
Kiaccudukamus XuMHUIeCKUX peakifii B
HEOPraHWYECKOW U OPraHU4eCKON XUMUHU.
P P bubnuoreka [JOK
8 3aKOH COXpaHECHHSI MaCChI BEIIECTB; 3aKOH 0
https://lesson.edu.ru/04/11
COXpAHEHHUS U MPEBPAICHUS YHEPTUU TTPU
XUMUYECKHUX PeaKLUsIX
9 CxopocTb peakiun. O6paTuMble peakiuu. 0 bubnuorexa [JOK
XUMHUYECKOE paBHOBECHUE https://lesson.edu.ru/04/11
[MpakTiaeckas padora Ne 1. «BnustaHue
P P bu6anoreka LIOK
10 pa3NUYHbIX (AKTOPOB HA CKOPOCTh 0
. https://lesson.edu.ru/04/11
XUMHYECKON PeaKIuim»
DnekTponuTHdeckas auccoruanus. [lonsrue
11 0 BoJopoiHOM Tokasatene (PH) pacteopa. 0 bubnmoreka [JOK
Peaknuu nonnoro oomena. ['maponus https://lesson.edu.ru/04/11
OpPraHUYECKHUX M HEOPTaHMYECKHX BEIIECTB
OKHCINTENbHO-BOCCTAHOBUTEIbHBIC PEAKIIHH.
p bub6naunorexa LIOK
12 [TonsiTue 06 A7EKTPOIIU3E PACTIIABOB U 0
. https://lesson.edu.ru/04/11
pacTBOpOB cojeit
13 Konrtponbnas pabota no pazueny 05 bu6nuoreka [IOK
«TeopeTnueckrie OCHOBBI XUMHUU» ' https://lesson.edu.ru/04/11
Mertamibl, ux noyioxenue B [lepuoanueckoit
CHUCTEMEe XUMHUYEeCKUX emeHToB [, U.
A but6mmoreka [IOK
14 MenpeneeBa u 0COOCHHOCTH CTPOSHUS 0

aToMoB. OO1ue Gpu3ndecKkue cBoicTBa
METAJIOB

https://lesson.edu.ru/04/11
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CrutaBbl METAIIOB. DJIEKTPOXUMUYECKUHN PsiJl

but6mmoreka [IOK

15 .
HAPSKEHAN METAIUIOB https://lesson.edu.ru/04/11
XUMHYECKUE CBOMCTBA BAXKHEUIIIUX METAJIJIOB
N N . . but6mmoreka [IOK
16 (HaTpuii, Kanui, KaabIHiA, MAaTHHA,
B = https://lesson.edu.ru/04/11
AQTIOMHUHHK) U UX COCIMHCHUN
17 XUMHUYECKUE CBOMCTBA XpOMa, MEJIU U UX bu6anorexa LIOK
COCJIMHECHUH https://lesson.edu.ru/04/11
18 XUMHYECKHE CBOMCTBA ITUHKA, KeJIe3a U UX bubnuoreka [JOK
COeIMHEHUN https://lesson.edu.ru/04/11
[Ipaktuueckas pabora Ne 2. "Pemenne
P P but6mmoreka [IOK
19 SKCTIEPUMEHTABHBIX 3a]1a4 110 TEME
| https://lesson.edu.ru/04/11
«Metaibi»
Hemeranibl, X mojgoxxeHue B
20 [Iepnonnueckoii cucreMe XUMHYECKUX bubnuorexa [JOK
snemenToB JI. YI. MenpaeneeBa u 0COOEHHOCTH https://lesson.edu.ru/04/11
CTPOEHHMS aTOMOB
®dusnyecKkue CBOMNCTBAa HEMETAJIOB.
bubnaunorexa LIOK
21 AmutoTponusi HEMETauIoB (Ha IpUMepe
https://lesson.edu.ru/04/11
KHCJIOpoia, cephl, hochopa u yriepoaa)
29 XUMHUYECKUE CBOMCTBA raJIOT€HOB, CEPhI U UX bubnmorexa [JOK
COCIMHEHU I https://lesson.edu.ru/04/11
93 XuMudecKkue cBoicTBa a3oTa, pocdopa u ux bubmuotexa [JOK
COeIUHEHNN https://lesson.edu.ru/04/11
24 XuMHYeCcKue CBOWCTBA yriiepoia, KpEMHUS U bubmumorexa [IOK
WX COCIUHECHUN https://lesson.edu.ru/04/11
25 [IpumMeHeHne Ba)XKHEMIINX HEMETAIOB U UX bubnuoreka [JOK
COeIUHEHNN https://lesson.edu.ru/04/11
26 O06o001IeHre U CHCTEeMAaTH3alis 3HAHUH 110 bubmunoreka [JOK
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teme «HemeTtanasly. Beruucienus mo
YpaBHEHUSIM XUMHUYECKUX PEAKIIUN U
TEPMOXUMHUYECKUE PACUETHI

https://lesson.edu.ru/04/11

[Ipaktuyeckas padora Ne 3. «Perienue

bu6anoreka LIOK

27 AKCTIIEPUMEHTAIBHBIX 3aJ1a4 110 TEME 1
" P " A https://lesson.edu.ru/04/11
Hemetamnsi"»
KonTponbrast padora o temam «MeTalibl» U
. bu6mmoreka [IOK
28 «Hewmetamnbiy/Beepoccuiickas mpoBepodHast 1
https://lesson.edu.ru/04/11
pabota
29 Heoprannueckue u opraHM4ecKue KUCIOTHI. 1 bubnuorexa [JOK
Heoprannueckue u OpraHn4ecKkue OCHOBAHMS https://lesson.edu.ru/04/11
AmpoTepHbIe HEOpPraHUYECKUE U
30 OpraHu4eCcKUe coeAuHEHNs. ['eHeTnueckas 1 bubnuorexa [JOK
CBSI3b HEOPraHUYECKUX U OPTaHUYECKUX https://lesson.edu.ru/04/11
BEIIIECTB
Pousib xumun B 06ecrieueHu SKOJIOTUICCKOM,
31 SHEPreTHYCCKOH M MUIIEBON OE30IIaCHOCTH 1 Bubmroreia LIOK
P H ’ https://lesson.edu.ru/04/11
Pa3BUTUU MEIUIIHBI
IIpencraBnenns 00 OOLINX HAYYHBIX
32 P . o CHHO quo . 1 butmmoreka [JOK
MPUHITUIIAX TPOMBIIIJICHHOTO TOJIYYCHUS
p Hv p yi https://lesson.edu.ru/04/11
BOKHEHUIINX BEIIECTB
33 UYenoBeK B MUPE BEIICCTB U MAaTEPHAJIOB 1 bubmmorexa [IOK
pe Betl P https://lesson.edu.ru/04/11
but6mmoreka [IOK
34 XuMUS 1 3J0pOBBE YEITOBEKA 1
HoP https://lesson.edu.ru/04/11
OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 34
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YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

- Xumust. 10 knacc. ba3zoBblil ypoBeHb: yueOHUK 7151 00111€00pa30BaTENbHbIX
yupexnennit/O. C. I'abpuensu.- M.: JIpoda, 2021, 191c.
- Xumus. 11 xiacc. ba3oBblit ypoBeHb: y4eOHUK I 00111€00pa30BaTeIbHBIX
yupexaenuit/O. C. T'abpuensn.- M.: [poda, 2021, 218c.

METOINYECKHUE MATEPHUAJIBI V1A YUYUTEJIA

- Xumusi. 10 xinace. ba3oBblil ypoBeHb: y4eOHUK 17151 0011e00pa3oBaTeIbHBIX
yupexaenuit/O. C. T'abpuensn.- M.: [Ipoda, 2021, 191c.
- Xumus. 11 xnacc. ba3oBblil ypoBeHb: yUeOHUK U1 00111€00pa3oBaTeIbHBIX
yupexaenuit/O. C. T'abpuensn.- M.: [poda, 2021, 218c.

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPChBI CETU

HNHTEPHET

https://lesson.edu.ru/04/10

https://lesson.edu.ru/04/11
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[lesieBbIe OpHEHTHPBI Pe3yJabTATOB Padoveil MPOrpaMmMbl BOCIIUTAHMS,
(¢opMupyembie B paMKax peajau3aluu padodeid nporpaMme no XuMmu
(ypoBenn COO)

PaGouass mporpamma Bocnutanust MBOY Uyteipckoit COILl peanusyercs B
TOM YHCJIE U Yepe3 UCTIOIH30BAHNE BOCIIUTATEIHHOTO MMOTEHIIAAA YPOKOB.

Orta pabora OpHEHTHpPOBaHA Ha (POPMUPOBAHHME IICJIEBBIX OPUEHTUPOB
PE3yNbTaTOB BOCIUTAHUS Ha YPOBHE CpPeHEro o01Iero o0pa3oBaHus, KOTOPbIE MOTYT
ObITH CHOPMUPOBAHBI, B TOM YHCJIE HA YPOKAX XUMUU:

HeseBbie OpHEHTHPHI

I'paxxpanckoe BocnuTaHue

Oco03HaHHO BBIpAXKAIOUTUN CBOIO POCCUHCKYIO TPAXKTAHCKYIO MPUHAJICKHOCTD
(MIEHTUIHOCTD) B TIOJUKYJIBTYPHOM, MHOTOHAIIMOHAIIEHOM M MHOTOKOH(DeCCHOHAITbHOM
POCCHIICKOM 0011IeCTBE, B MUPOBOM COOOIIIECTBE.

Oco3HaHHO U JCSITEIFHO BRIPAKAOIIUN HEMPHUITHE JTFO00H TUCKPUMHHALIMH 110
COIMAJIbHBIM, HAITMOHAJIBHBIM, PACOBBIM, PETUTHO3HBIM MMPU3HAKAM, MTPOSBICHUN
AKCTPEMHU3MA, TEPPOPU3MA, KOPPYIIIIHH, AaHTUTOCYTAPCTBEHHON JAESTEIIbHOCTH.

OO6magaronuii ObITOM TPAXIAHCKONW COMMATLHO 3HAYUMOM JIESITETLHOCTH (B yYEHUIECKOM
CaMOYIIPaBJICHUH, BOJIOHTEPCKOM JBMYKCHHH, YKOJIOTMUECKUX, BOCHHO-TIATPUOTHUCCKHUX U
Ip. OOBEMHEHUSIX, aKLIUAX, IPOrpaMmax).

ITaTpunoTnyeckoe BocnuTaHHE

[TposiBnsomMiA 1eaTeIbHOE IEHHOCTHOE OTHOIIEHUE K UCTOPUYECKOMY U KYJIbTYPHOMY
HACJIEJIUIO CBOETO U IPYTUX Hapo/10B Poccuu, Tpaaunusm, npa3qHIKaM, MaMsITHUKaM
HapOJI0B, MPOKUBAIOIIUX B POJIHOM cTpaHne — Poccum.

JlyXOBHO-HPaBCTBEHHOE BOCIIUTAHNE

JIeWCTBYIOIINI U OLIEHUBAIOIINM CBOE MTOBEICHUE U MTOCTYIIKHU, TOBEICHUE U TOCTYIKHU
JPYTUX JIFOAEH C MO3UIUHI TPAJAULIMOHHBIX POCCUMCKUX TyXOBHO-HPABCTBEHHBIX LIEHHOCTEN
Y HOPM C OCO3HAHHUEM TOCJIEJICTBUM IMOCTYNKOB, AEATEIbHO BBIPAXKAIOIINUN HEPUATHE
AHTUTYMaHHBIX U aCOIMAIbHBIX MTOCTYIKOB, TOBEAEHUS, IPOTUBOPEYAIINX STUM LIEHHOCTSIM.

[TposiBisirommii yBa)KCHHE K )KU3HH U IOCTOMHCTBY KaXKJIOTO YeJIOBEKa, CBOOO e
MHPOBO33PEHYECKOT0 BEIOOPA M CAMOOIIPEICIICHUS, K TIPECTABUTEIISIM Pa3IUIHbIX
3THUYECKUX IPYIII, PEJUruid HapoaoB Poccun, MX HaMOHAIbHOMY JJOCTOUHCTBY U
PEMUTHO3HBIM YyBCTBAM C YIETOM COOJFOACHHS KOHCTUTYIIMOHHBIX TIPaB M CBOOO] BCEX
TpaXkJaH.

OpueHTHpOBaHHBIN Ha CO3JaHUE YCTOMYMBON CEMbU Ha OCHOBE POCCUMCKUX
TPaJUIIMOHHBIX CEMEMHBIX IIEHHOCTEH; MOHUMaHUs Opaka Kak COr03a MYXYHHBI U KEHITUHBI
JUISL CO3JaHUsI CEMbBH, POKJICHUSI U BOCIIMTAHUS B CEMbE JIETEW; HEPUSTHS HACWIIUS B CEMbE,
yX0J1a OT POJAUTENHCKON OTBETCTBEHHOCTH.

ICTEeTHYECKOE BOCIIUTAHUE

Bripakaromuii moHMMaHUe IEHHOCTH OT€UE€CTBEHHOTO M MUPOBOTO UCKYCCTBA,
POCCHIICKOT0 U MUPOBOI'O XY/I0’KECTBEHHOI'O HACIICIHSI.
OpueHTHpOBaHHBIN HA OCO3HAHHOE TBOPUECKOE CaMOBBIPAKEHUE, PEATU3aLMI0 TBOPUECKHUX




CHOoCcOOHOCTEH B pa3HBIX BUAAX UCKYCCTBA C YIETOM POCCHICKUX TPAJAUIIMOHHBIX TyXOBHBIX
Y HPaBCTBEHHBIX IICHHOCTEH, Ha A3CTETHYECKOE 00YCTPOMCTBO COOCTBEHHOTO OBITA.

du3znyeckoe BOCHIUTAHUE, (POPMUPOBAHUE KYJIbTYPHI 310POBbS M IMOLHOHAJIBHOT O
O0J1aromosyumst

[ToHnMaromui 1 BeIpa)KarOIMK B IPAKTUYECKON JEATEIbHOCTH HEHHOCTD KU3HH,
3I0pOBbsI U OE30MACHOCTH, 3HAYCHUE JIMYHBIX YCUIINH B COXPAHCHNUHU U YKPETIJICHUH CBOETO
3JI0POBBSI U 3I0POBbSI IPYTHX JFOACH.

Co0mroaromuii mpaBuiia JUYHOW U 00IIIECTBEHHOM 0€30MaCHOCTH, B TOM YHCJIE
0e30macHOro MOBEACHUS B UH(DOPMAIIMOHHOM cpefie.

BrIpakaromuii Ha MpaKTUKE YCTAaHOBKY Ha 3I0POBBI 00pa3 KU3HHM (3I0pPOBOE NMHUTAHUE,
COOJTIO/ICHUE TUTHCHBI, PEXKUM 3aHATUH M OTABIXA, PETYISPHYIO (U3HUECKYIO0 aKTUBHOCTB),
CTpeMJICHHUE K (PU3MUECKOMY COBEPIIICHCTBOBAHUIO, COOJIIOIAIOIIMIA U TIPOTIaraHIUPyFOIIHMA
0e30macHbBIN 1 30POBBIA 00pa3 )KU3HU.

[TposiBisirommii co3HATENBHOE M1 00OCHOBAHHOE HETIPUSATHE BPEIHBIX IPUBBIYCK (KypEHUS,
yIOTPEOJICHUS aIKOT0JIsI, HAPKOTHUKOB, JTFOOBIX (POPM 3aBUCUMOCTEH ), TIECTPYKTUBHOTO
MOBEJICHUS B O0IIECTBE U ITU(POBOI cpefie, MOHUMaHKe UX Bpeaa sl (PU3UIECKOTO U
TICUXUYIECKOTO 37I0POBBSI.

JIeMOHCTpHUPYIONTNIT HABBIKH PE(BIICKCUN CBOETO COCTOSHUS ((hHU3HIECKOTO,
AMOITMOHATILHOTO, TICUXO0JIOTHYECKOT0), COCTOSHUS APYTUX JIFOJICH C TOYKU 3PCHHS
0€30MacHOCTH, CO3HATEIBLHOTO YIIPABJICHUS CBOMM 3MOIIMOHAILHBIM COCTOSIHHEM,
Pa3BUBAOIIHI CITOCOOHOCTH aallTUPOBATHCS K CTPECCOBBIM CHTYAIHSIM B OOIIICHUH, B
Pa3HBIX KOJUIEKTHBAX, K MEHSIOIIUMCS YCIOBUSAM (COIMAIbHBIM, HH()OPMAITMOHHBIM,
IPUPOJIHBIM).

TpynoBoe BociutaHue

VYBaxaroumuil Tpya, pe3yabTaThl Tpya, TPYAOBbIE U MPOPeCcCHOHATIBHBIE TOCTHKEHUS
CBOUX 3€MJIIKOB, UX BKJIaJl B pa3BUTHE CBOETO MOCENEHUs, Kpasi, CTPaHbl, TPYAOBbIE
JOCTM>KEHUSI POCCUIMCKOT0 HApoa.

[IposiBnstomuii ciocoOHOCTh K TBOPUECKOMY CO3HMJIaTEIbHOMY COLIMAIBHO 3HAYMMOMY
TPYAY B IOCTYIHBIX 10 BO3PACTY COLMATIBLHO-TPYIOBBIX POJISX, B TOM YHCIE
HPEANPUHAMATEIBCKOM NESITENbHOCTH B YCIOBUSAX CaMO3aHATOCTH MM HAaMHOTO TpyJa.

VYyacTByIOIHKN B COUUAIBHO 3HAYMMOM TPYJOBOM I€ATENIBHOCTH PA3HOIO BUIa B CEMBE,
001eo0pazoBaTenbHON OpraHU3aluy, CBOEH MECTHOCTH, B TOM YHMCIIE OIUIAYUBAEMOM TPY/ie
B KaHUKYJISIPHBIE NIEPHObL, C YYETOM COOJIIOJICHHSI 3aKOHO/1aTeNILCTBA.

Beipakaromuii 0CO3HaHHYIO TOTOBHOCTB K IMOJIyYEHHIO POPECCHOHAIBLHOTO
00pazoBaHus, K HENPEPbIBHOMY 00pa30BaHUIO B TEUCHHE KU3HU KaK YCIOBUIO YCIIELTHOM
npodecCHoHaIbHON 1 OOIIECTBEHHOM ACSITEIbHOCTH.

[Tonnmaromuii cnenu@uky Tpy10BoH AEATEIbHOCTH, PETYIMPOBAHUS TPYIOBBIX
OTHOIICHHIA, CaMO0Opa30BaHMsl U MPo(ecCHOHATHHON CaMOIIOATOTOBKH B MH(GOPMAITMOHHOM
BBICOKOTEXHOJIOTHYECKOM OOIIECTBE, TOTOBBIN YUUTHCS U TPYAUTHCSI B COBPEMEHHOM
00111eCTBE.

OpueHTHpPOBaHHBIN Ha 0OCO3HAHHBIHM BBIOOP cepbl TPYAO0BOH, MpodheccHoHaTbHOM
NEeSITeIbHOCTH B POCCUHCKOM OOILECTBE C YyUETOM JIMUHBIX KU3HEHHBIX IUIAHOB,




noTpeOHOCTEH CBOEH ceMbH, 00IIEeCTBA.

IKOJIOrH4YeCKOe BOCIIUTAHUE

JIeMOHCTpUPYIOIIUA B TOBEACHUH CPOPMHUPOBAHHOCTD IKOJOTHUECKOM KYJIbTYPhI HA
OCHOBE TOHMMAaHUS BIIMSHUS COLIMAIIbHO-?)KOHOMUYECKHUX MPOIIECCOB HA IPUPOY, B TOM
YuCIIe Ha TJI00aThHOM YPOBHE, OTBETCTBEHHOCTH 3a JICWCTBUS B MIPUPOAHON CpPE/IE.

Bripaxkaromnii esiTeIpHOE HENPUATHE JEUCTBUN, PUHOCSIINX BPEI IPUPOJIE.

[TpumeHnsronnii 3HaHKUS €CTECTBEHHBIX U COLMAIIBHBIX HAYK JJISI pa3yMHOTO,
OepexIMBOTO MPUPOAOIIOIB30BAHMS B OBITY, OOIIIECTBEHHOM IPOCTPAHCTBE.

MMeronui 1 pa3BUBAIOIIMN ONBIT DKOJOTMYECKU HAIIPABICHHOM, IPUPOJLOOXPAHHOM,
pecypcocbeperaroieii AesITeIbHOCTH, Y4aCTBYIOIIMI B €r0 MPUOOPETCHUH IPYTUMHU
JIIOJIbMU.

HeHHOCTI/l HAQYIHOI'0 MO3HAHUSA

JlesaTebHO BRIPXKAOIIUIA TO3HABATEIILHBIE MHTEPECHI B Pa3HBIX MPEIMETHBIX 00J1aCTsIX C
y4ETOM CBOMX MHTEPECOB, CIOCOOHOCTEMN, TOCTHKEHUH.

OObnamaronuii MpeIcTaBIeHUEM O COBPEMEHHOM HAyYHOU KapTUHE MHUpPA, TOCTHKEHUSX
HAyKH U TEXHUKH, ApTYMEHTHPOBAHHO BBIPAXKAIOIINN TTOHUMAHUE 3HAYCHUS HAYKH B )KU3HH
POCCHIICKOTO 00IIeCTBa, 00ECNIEYCHNN €ro OE30MacCHOCTH, TYMAHUTAPHOM, COITHAITEHO-
SKOHOMHUYECKOM pa3BuThUU Poccuu.

JIeMOHCTPUPYIOMINY HABBIKH KPUTHYECKOTO MBIIIUICHUS, ONPEICIICHUS TOCTOBEPHOM
HayYHOH MH(OPMALIUU ¥ KPUTHUKH aHTUHAYYHBIX MTPEICTABICHUM.

PazBuBaromuii 1 MPUMEHSIONINI HABBIKK HAOJIOICHHSI, HAKOTUICHHUS U CUCTEMaTH3alluH
(hakTOB, OCMBICIIEHUS OIBITA B €CTECTBEHHOHAYYHON U TYMaHUTApHOM 00JIaCTsIX MO3HAHUS,
HCCIIeIOBATENbCKOMN IeATEILHOCTH.




