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HNOACHUTEJBHASA 3AIIUCKA

[Iporpamma 1o XuUMHM Ha YpPOBHE CpeAaHero oomero oOpa3oBaHUs
pa3paborana Ha ocHoBe DenepanbHOro 3akoHa ot 29.12.2012 Ne 273-03 «O06
oOpazoBanuu B Poccuiickoii denepanumny», TpeOOBaHUN K pe3ynbTaTaM OCBOEHUS
dbenepanbHON 00pa30BaTEIbHOM IIPOrpaMMBl CPEIHETO OO0Iero 00pa3oBaHUs
(®OIT  COO), npencraBneHHbIXx B DeaepadbHOM  rOCYAapCTBEHHOM
oOpazoBatenbHoM cranaapre COO, c¢ yuérom KoHuenuuu mnpenogaBaHus
yueOHOro mpenMera «XuMHUsS» B 00pa3oBaTelbHBIX opraHuzanusx Poccuiickoii
®denepanuu, peaM3yIONIUX OCHOBHbIE 0Opa3oBaTelbHbIE NPOTrpaMMbl, U
OCHOBHBIX TonokeHnil «Ctparerun pa3BuTusi BocnuTaHus B Poccuiickoit
®deneparuun Ha niepuoa a0 2025 roma» (Pacnopspkenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcCHOBY MOAXOA0B K pa3pabOTKe MPOrpamMMbl MO XUMHUHU, K OIPEAEIICHUIO
oOrielt crpareruy 00y4deHus, BOCIUTAHUS U PA3BUTHUS OOYUYAIOIIMXCS CPENCTBAMHU
yueOHoro npeamera «Xumusi» 1 10—11 knaccoB Ha 6a30BOM ypOBHE COCTABHIIN
koHuentyanbHubie nonoxenuss ®I'OC COO o B3auMOOOYCIOBIEHHOCTH IIEJEH,
Collep KaHMsl, pPe3yNbTaTOB OOy4deHUss W TpeOOBaHUM K YPOBHIO TOJATOTOBKH
BBIITYCKHUKOB.

XHUMHYECKOE o0Opa3oBaHue, MoJIy4yaeMoe BBIITYCKHUKAMU
0011e00pa3oBaTEeNbHON  OpraHU3allMK, SBISETCS HEOTHEMJIEMOM YacThl0 HX
oOpazoBaHHOCTH. OHO CHYXKHUT 3aBEpUIAIONIMM O3TallOM peajlu3aluu  Ha
COOTBETCTBYIOIIEM €My 0a30BOM YpOBHE KIIOUEBBIX I[IEHHOCTEH, MPUCYIIUX
LEJIOCTHOM CHCTEME XHMHUYECKOro O00pa3oBaHUs. OTU ILEHHOCTU KAacaroTcCs
MO3HAHUS 3aKOHOB MPUPO/IbI, POPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KyIbTYpHhI
YelioBeKa, a TakKe DJKOJIOTMYeCKH OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY
3I0pPOBbI0 M TpUPOAHON cpene. Peanmsyercs xummueckoe oOpa3oBaHUe
00yy4aromuxcsi Ha YPOBHE CPEIHETO 00IEero oOpa3oBaHUsl CPeACTBAMU Y4eOHOTO
npeamera «XUMHsS», COACPHKAHWE M TMOCTPOEHHUE KOTOPOIO OIpPEAEIEHbl B
nporpaMMme MO XUMHUU C Y4E€TOM cChnenupuKkd HayKd XUMHUH, €€ 3HA4YCHHS B
MO3HAHUU TPUPOJIBI U B MAaTEpUAbHOW >KU3HU OONIECTBA, a TaKXKe C Y4ETOM
o0IIUX 1eJed W TPHUHIMIIOB, XapaKTEPU3YIOIIMX COBPEMEHHOE COCTOSIHUE
CHUCTEMBI cpefHero ooriero oopasoBanus B Poccuiickoit deneparuu.

XuUMHS KaK 3JIEMEHT CHCTEMBbl €CTECTBEHHBIX HAyK UTPAET OCOOYIO POJib B
COBPEMEHHOW LMBMJIM3AIMHU, B CO3[JaHUM HOBOW 0a3bl MaTepuaIbHON KYyJIbTYPBHI.
OHa BHOCHUT CBOW BKJIaJ B (DOPMUPOBAHKE PAlMOHATBLHOIO HAYYHOTO MBIIIUICHHUS,
B CO3/IaHHME€ IEJIOCTHOTO MPEACTaBICHUS 00 OKPY’KaloIeM MHUpE KaK O €IMHCTBE
IPUPOBl M YeNIOBEeKa, KOTOpoe (OpMUPYETCS] B XMMHM Ha OCHOBE MOHMMAaHUS



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

TecHO B3aUMOJEUCTBYS C APYTMMHU €CTECTBEHHBIMM HayKamH, XHMHsS CTalia
HEOThEMJIEMOI YacThl0 MUPOBOM KyJIbTYpbl, HEOOXOJUMBIM YCIIOBUEM YCIIEIIHOTO
TpyJa W SKM3HM KaxJaoro ujeHa oOuiectBa. CoBpeMEHHas XUMHUSI Kak Hayka
CO3UJaTeNbHAsl, KaK HayKa BBICOKMX TEXHOJIOTMH HAlpaBlIeHA Ha pEIIeHUue
TJIOOABHBIX TPOOJIEM YCTOMYMBOTO pa3BUTHS YEJIOBEUECTBA — CHIPHEBOM,
SHEPreTUYECKOM, MUILEBOM, SKOJIOrHYECKO 0€30MaCHOCTH U OXPaHbl 310POBbSI.

B coorBercTBUM C OOIIMMHU LEISIMH W NPUHIUIAMU CPEIHEro OOIIero
oOpa3oBanus cojaepxanue npeamera «Xumusi» (10—11 kmaccel, 6a30BbI ypOBEHB
U3YYEHHUsI) OPUEHTUPOBAHO MPEUMYIIIECTBEHHO HAa OOUIEKYJIbTYPHYIO MOJITOTOBKY
oOy4Jaromuxcs, HEOOXOJUMYI0 MM i1  BBIPAOOTKM  MHUPOBO33PEHUYECKUX
OpPUEHTUPOB, YCIIEIIHOIO BKIKYEHUS B JKH3Hb COLMYMA, MPOJOJIKEHUS
00pa30BaHus B Pa3IMYHBIX 00JIACTAX, HE CBSI3aHHBIX HEMOCPEACTBEHHO C XUMUEH.

CocrapnstomiuMu - ipeaMeTa  «XHUMHsS)»  SBISIOTCA  0a30BbIE  KypChl —
«Oprannueckas xumusi» U «OOIas M HEOpraHuyeckas XHUMHsS», OCHOBHBIM
KOMITOHEHTOM COJIEp>KaHUsI KOTOPBIX SIBJISIOTCS OCHOBBI 0a30BOIl HAyKHU: CUCTEMA
3HAHWM MO0 HEOPTraHWYECKOW XMMUU (C BKIIFOUEHUEM 3HAHUUW U3 OO0IIed XUMUU) U
OpraHn4YecKou XuMuu. POpMHUpPOBAHUE JAHHOM CHUCTEMBI 3HAHWW NPHU U3YYCHUU
npenMera 00ecreyrMBaeT BO3MOXKHOCTh PAaCCMOTPEHMSI BCETO MHOI000pasus
BEIIECTB HA OCHOBE OOIIUX MOHITHH, 3aKOHOB U TEOPUN XUMHUH.

CrtpykTypa coaepxaHus KypcoB — «Opranudeckas xumus» U «OOmas u
HEOpraHuueckas XuMus» copMupoBaHa B MporpaMMe IO XUMHUU HA OCHOBE
CUCTEMHOr0 TIOAXOJa K U3YyYCHHIO Y4YeOHOro wMarepuajna ©u oOyCJIOBJIEHA
UCTOPUYECKA  OOOCHOBAaHHBIM  pa3BUTHEM  3HAaHUM  Ha  ONpEAENEHHBIX
TEOPETUYECKUX YpPOBHSX. Tak, B Kypce OpraHMYEeCKOM XHUMHHU BEIIECTBA
paccMaTpUBAIOTCS HAa YPOBHE KJIACCHYECKOM TEOPUM CTPOCHUS OpPraHUYECKUX
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 COCAMHEHUMUA. B Kypce OpraHMYecKOd XWUMHHM TOJIYYarOT Pa3BUTHUE
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.

[Ton HOBBIM yriioM 3peHuss B TmpeaMmere «XuUMHs» 0a30BOr0 ypOBHS
paccMaTpUBAETCs M3YyYEHHbIH Ha YpPOBHE OCHOBHOro 00I1Iero oOpa3oBaHus
TEOPETUYECKU MaTepuan H (PaKTOJIOTHYECKHE CBEJCHUS O BeElIecTBaX U
XuMU4Yeckol peakiuu. Tak, B dacTHOCTH, B Kypce «OOIas U HeopraHuudeckas
XUMUS» OOYyYarOUIMMCSl 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 BAXKHEWIIIHMX BEIIECTBAX, UX COCTaBE, CTPOCHUH,
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 3HaHMUS CIOCOOCTBYIOT ITOHMMAHHUIO B3aMMOCBS3U 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 OpPHEHTUPOBATHCSI B OOIIECTBEHHO U JIMYHOCTHO 3HAYMMbBIX
npo0sieMax, CBS3aHHBIX C XUMHUEH, KPUTUYECKH OCMBICIMBATh MHPOPMALIUIO U
OPUMEHATh €€ ISl TIONOJHEHMS 3HAaHUM, pEIICHUS WHTEIUIEKTYalbHbIX |
AKCIIEPUMEHTAJIBHBIX MCCIEN0BATENbCKUX 3a/1a4. B 1enoM copepkanue yaeOHOro
npeamera  «XUMHS»  JaHHOTO  YPOBHS  W3Y4YEHHS OPUEHTUPOBAHO  Ha
dbopMupoBaHuE y O0YyYaOIIMXCSd MHUPOBO33PEHUYECKOM OCHOBBI ISl TOHUMAHMS
bunocopcknx uaeH, TakuX KaK: MaTEepPHAIbHOE €IWHCTBO HEOPTaHUYECKOro H
OpPraHUYeCcKOro Mupa, OOYCIIOBJIEHHOCTb CBOWCTB BEIIECTB HX COCTAaBOM U
CTPOCHHEM, I[I03HABAEMOCTh NPHUPOJHBIX SBIEHUM MYyTEM OJKCIEpUMEHTa U
pelIeHus] TMPOTUBOPEYMH MEXKIy HOBBIMH (aKTaMHM U TEOPETHUYECKUMU
NPENNOChUTKAMH, OCO3HAHUE POJIM XUMHUU B PEIICHUH SKOJOTUYECKUX MPoOIieM, a
TaK)Ke Mpo0seM cOepexeHUs] IHEPreTUIECKUX PECYPCOB, ChIPbsl, 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
YHUBEPCAJIBbHBIX y4eOHBIX JACHCTBUM, wuUMeIomuUX 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 mnpenojaBaHus XMMHH KaKk Ha YpPOBHE OCHOBHOI'O OOIIEro
o0pa3oBaHusl, TaK U Ha YPOBHE CPEJIHETO 00I1Iero 00pa3oBaHusl, IIPU ONPEAECICHUN
COJIEpPKATEIbHOM XApPAaKTEPUCTUKHU LeJeld HU3y4YeHHUs MpeaMeTa HampaBiIeHHEM
NEPBOCTETIEHHON 3HAYMMOCTH TPAJAUIMUOHHO MpU3HAETCS (HOPMHUPOBAHHME OCHOB
XUMHUYECKON HayKH Kak 00JIACTH COBPEMEHHOI'0 €CTECTBO3HAHMS, 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.

CorylacHO JaHHOW TOYKE 3pEHMS TJIaBHBIMM LEISIMU W3Y4YEHUS MpeaMmeTa
«Xumusi» Ha 6a3oBoM ypoBHe (10 —11 ki1.) sBsIIOTCS:

e (opmMupoBaHHEe CHUCTEMbl XUMHUYECKHUX 3HAHUH Kak  BaKHEHIIeu
COCTABJISIOLIEN €CTECTBEHHO-HAYYHOM KapTHUHBI MUPAa, B OCHOBE KOTOPOU
JeXKAT KIIOYEBbIE MOHATHS, (PYyHIaMEHTAJbHbIE 3aKOHBI U TEOPUU XHMUH,
OCBOCHHE SI3bIKa HAYKH, YCBOCHHME M MOHUMAHUE CYIIHOCTH JOCTYIHBIX
000011IeHHIT MUPOBO33PEHUECKOT0 XapaKTepa, O3HAKOMIICHHE C HCTOpUEH
WX PAa3BUTHS U CTAHOBJICHUS;

e (opmupoBaHME U pa3BUTHE NPEACTABICHUN O HAYYHBIX METOJAX MMO3HAHUS
BEUIECTB M XUMHUYECKUX pEAKIMil, HEOOXOAMMBIX [JIsi MpPUOOpETEeHUs
YMEHUM OPUEHTHUPOBATHCS B MHPE BEIIECTB U XHUMHUYECKUX SBJICHUH,
UMEIOILUX MECTO B IPUPOJIE, B IPAKTUYECKON U MIOBCETHEBHOW KU3HH;

e DPAa3BUTUE YMEHUH U CIIOCOOOB JIEATENBHOCTH, CBSI3aHHBIX C HAOIIOICHUEM U
OOBSCHEHHEM XHMHUYECKOrO JKCIIEPUMEHTa, COOJIIOJICHUEM MpPaBUII
0e30MmacHOro 0OpalleHus ¢ BEUECTBAMHU.

Hapsiny ¢ atuM, cozepkareiibHasi XapaKTepUCTHKa LEeJed U 3a/1ad U3y4CHHS
npeaMeTa B IPOrpaMMe M0 XMMUU YyTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU
C HOBBIMHM IPUOPUTETAMHU B CHCTEME CpelHero oobmiero odopazoBanus. CerogHs B
NpernojjaBaHud  XMMHUM B OOJNbIIEH  CTENeHW OTAAETCS  MPEeANnoYTEHUE
NPaKTHYECKON KOMIIOHEHTE COJep>KaHusi OOy4deHHUs, OpPHUEHTHUPOBAHHON Ha
NOJIFOTOBKY BBIITYCKHMKA 00II€00pa30BaTENbHOW OpraHu3aluy, BIAACIOUIEro He
HAO0OpOM 3HaHUM, a (QPYHKIMOHAIBHOW TPaMOTHOCTBIO, TO €CTh CIOCOOaMH U
YMEHUSAMU AKTUBHOTO MOJYYEHUS 3HAHUU U MPUMEHEHUS UX B PEANbHOU KU3HU
JUISL pELIEHUS IPAKTUYECKUX 3aad.

B cBf3M ¢ 3TUM MpU U3YYEHUM MpeaMera «XHMHS» JOMUHHUPYIOUIEE
3HauYEHHE MPUOOPETAIOT TaKKHE LIETU U 3a]]a4H, KaK:

aganTamys 00y4aroluXxcs K YCJIOBHSIM TUHAMHUYHO Pa3BUBAIOIIETOCS MHUPA,
dopMupoBaHME  HMHTEJUIEKTYaJdbHO  Pa3BUTOM  JUYHOCTH, TOTOBOH K
caM000OpPa30BaHUIO, COTPYJHUYECTBY, CAMOCTOSTEIBHOMY MPUHSATHUIO I'PAMOTHBIX
peuIeHni B KOHKPETHBIX )KU3HEHHBIX CUTYallMsIX, CBA3aHHBIX C BEIIECTBAMHU U MX
IPUMEHEHUEM;

dopmupoBaHue 'y OOy4aroOmIMXCs  KJIIOYEBBIX  HABBIKOB  (KIFOYEBBIX
KOMIIETEHIIMI), HMEIOIIUX YHUBEPCAIbHOE 3HAYEHWE JMJId Pa3JIMYHbIX BHUIOB
NESTENbHOCTU: PellleHus MpoOseM, MOUCKa, aHanu3a U 00paboTKU HH(OpMAIUH,
HEOOXOAMMBIX JJIi TNPUOOPETEHUs] ONbITa JEATEIbHOCTH, KOTOpas 3aHUMAaeT
B&)XHOE MECTO B IMO3HAHWM XUMHH, a TaKXKe i1 OUEHKH C TO3ULUHI



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

pa3BUTHE [O3HABATEJIbHBIX HHTEPECOB, MHTEUIEKTYaJbHBIX M TBOPYECKUX
CIIOCOOHOCTEN 00YYaIOIIMUXCA: CHOCOOHOCTH CaMOCTOSATEIBHO MPUOOPETATH HOBBIE
3HAHUS 10 XUMHUH B COOTBETCTBUH C KHU3HEHHBIMU MOTPEOHOCTSAMH, UCTIOIH30BATh
COBpEeMEHHbIE MH()OPMAIIMOHHBIE TEXHOJOTUH Ui TIOMCKAa U aHalu3a y4eOHOH u
HAYYHO-TIOMYJISIPHOM HH(OpMALIMU XUMHUECKOTO COJIEpIKaHuUs;

dbopMupoBaHuE U pa3BUTHE Y 00YUAIOIIUXCS aCCOIIMATUBHOTO U JIOTHYECKOTO
MBIIUICHUS, HAOII0JaTeIbHOCTH, COOPAHHOCTH, aKKYPATHOCTH, KOTOPhIE OCOOEHHO
HEOOXOAMMBI, B YacCTHOCTH, IMpH IUIAHUPOBAHMM W TMPOBEACHUU XUMUYECKOTO
HKCIIEPUMEHTA;

BOCIIMTaHUE Yy oOOydarommxcsd YOEXKIEHHOCTM B T'yMaHUCTHYECKOM
HalpaBJICHHOCTU XUMHH, €€ BAXKHOW pONM B PELICHUU TIJI00ANbHBIX IpoOiIeM
palMOHAIbHOIO MPUPOAONOIB30BaHNUS, OMOJIHEHNS SHEPIeTUUYECKUX PECYPCOB U
COXpaHEHHUsl TPUPOJHOTO PABHOBECHS, OCO3HAHUS HEOOXOAMMOCTH OEpeXHOTro
OTHOILIEHUSI K TPUPOJE M CBOEMY 3/I0POBBIO, a TakKe MPUOOPETEHHs OMbITa
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 MpeIMETHOW o0macTu «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).



COIEPKAHUE OBYUEHUA
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
coequHennit A. M. bytneposa, e€ ocHoBHBIE TToN0KeHUsA. CTPyKTYpHBIE (POPMYIIBI
OpPraHWYECKUX BelecTB. loMonorus, wu3zoMepusa. XuMH4YecKas CBS3b B
OpPraHUYECKUX COCAUHEHUSX — OAUHAPHBIC U KPaTHBIC CBS3U.

[IpencraBienue o kiaccupuKaluu OpraHudeckux BemiectB. HomeHkmarypa
OPraHMYEeCKUX COCIUHEHUU (CUCTEMaTHWYecKas) W TPUBHUAJIBHBIE Ha3BaHUS
BAKHEHIINX MPEICTABUTENIEH KIIACCOB OPraHUYECKUX BELIECTB.

OKCIEpUMEHTAIBHBIE METOAbl HM3Y4YECHMsI BEIIECTB M HX IPEBPallCHUM:
O3HaKOMJIEHHE C oOpa3laMu OpraHMYeCKHX BEIIECTB M MaTepualaMd Ha HX
OCHOBE, MOJEIMPOBAHUE MOJEKYJ OpPraHUYECKUX BEUIECTB, HAONIOACHUE U
OMMCAHNE JEMOHCTPALUMOHHBIX OMNBITOB IO MPEBPALICHUI0 OPraHUYECKUX BEILIECTB
IpY HarpeBaHuu (IJIaBjieHne, OOyrIIMBaHUE U TOPEHHUE).

YriaeBoaopoabl

AJIKaHBI: COCTaB M CTPOEHWE, TOMOJOTHYECKMU psA. Meran u 3TaH —
OpOCTENIINEe MPEJCTABUTENN AalIKaHOB: (PU3WYECKHE W XMMHYECKHE CBOMCTBa
(peakuMy 3aMelleHMs] W TOPEHMS), HAXOXKIEHUE B IPUPOJE, IOIYyYEHUE W
IIPUMEHEHHE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUMN PAA. DTUIEH U NPOINHIEH —
OpOCTENIINEe MPEICTABUTENN AQJIKEHOB: (PU3WYECKHEe W XMMHYECKHE CBOMCTBa
(peakuMy THJIPUPOBAHMS, TAJOTCHUPOBAHUS, TUAPATALMM, OKHUCICHHUS U
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 U1 OCOOCHHOCTH CTPOEHUS, TOMOJIOTUUECKUH psall. AUETUIIEH
— MPOCTEUIIMKA TNPEICTaBUTENb AJIKUHOB: COCTaB, CTpOE€HHE, (U3UYECKUE U
XUMHUYECKHE CBOWCTBA (peakluu TUAPUPOBAHUSA, TaJOr€HUPOBAHUS, THIpaTallly,
rOpEHUs), OJYyUYEHHUE U IPUMEHEHUE.

Apenbl. benzon: cocrtaB, cTpoeHue, QU3MUECKHE W XUMHUYECKHE 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 CBSI3b MEXKIY YIJEBOAOPOAAMH, NPUHANICKAIIUMHA K
Pa3JIMYHBIM KJIacCaM.

[IpuponHble MCTOYHUKHM YIIE€BOAOPOAOB. lIpupoaHbIi ra3 W MOIyTHBIE
HepTsaHble ra3el. HedTe m €€ mpoucxoxnenue. CrnocoObl nepepaboTKu HedTH:
NEpPEeroHKa, KPEeKUHI (TEPMHUYECKUH, KaTaJuTU4eckuil), nuponu3. [IpoaykTel
nepepaboTku HeTH, UX TPUMEHEHHE B MPOMBIIUICHHOCTU U B ObITy. KaMeHHbI
yroJib ¥ IPOYKTHI €ro MepepadoTKH.

OKCIIEpUMEHTAIBHBIE METOJbl H3YyYEHMsS BEIIECTB M HX NPEBPALICHUN:
O3HaKOMJIEHHME C 0Opa3lamMu IUIacTMAcC, KAay4yKOB M PE3UHBI, KOJUIEKIIUU
«Hedbtb» wu  «Yromp», MOJETHPOBAHHE  MOJIEKYJ  YIJICBOJOPOJAOB U
raJIOT€HOIIPOU3BOHBIX, MTPOBEICHUE MPAKTUYCCKON PaOOTHI: MOMYYCHUE ITHIICHA
Y U3y4E€HUE €0 CBOUCTB.

Pacuérunle 3amaqn.

Borunciiennss 1mo ypaBHEHHIO XHUMHUYECKOM peakiuu (Macchl, 00BEMa,
KOJIMYECTBA MCXOJHOI'0 BEIIECTBA WIM IPOAYKTa PEAKIMU MO0 U3BECTHBIM Macce,
00BEMY, KOIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WM MIPOJYKTOB PEAKLIUN).

Kucisiopoaconepskamue oprann4ecKue coeIMHEHU

[IpenenbHple ONHOATOMHBIE CIUPTBHL. METaHOI U 3TaHOJN: CTPOCHHE,
dbu3nyecKkue U XUMHUYECKUE CBOMCTBA (pEakiMu C AaKTUBHBIMU METaJIaMH,
raJloreHOBOJOPOAaMH, TOpPEHHUE), MpuMeHeHue. BoaopoaHble CBS3M MEXAY
MOJIEKYJIaMU CIIUPTOB. JIeficTBUE METaHOIa U 3TaHOJIa HA OPTAaHU3M YEJIOBEKa.

MHOroaroMHble  COMPTHL. DTWICHIJUKOIb W  [JIMUEPUH: CTPOCHHUE,
(¢uznuecke W XUMHUYECKHME CBOMCTBA (B3aMMOJAEHCTBHE CO ULIEIIOYHBIMH
MeTaJJlaMH, KauyeCTBEHHas peakluss Ha MHOTroaTOMHbIE CUPTHI). 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: CTpPOCHUE, (PU3NYECKHEe W XUMUYECKHUE CBOWCTBA (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 >(QUpbl KaK NPOU3BOJIHbIE KapOOHOBBIX KuciaoT. [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, (U3MUECKME W XUMHUYECKHE CBOWCTBAa (B3aMMONIEUCTBHE C
rugpokcunom menu(ll), okucineHne amMMHadyHBIM pacTBOpoM okcuaa cepedpa(l),
BOCCTaHOBJICHHE, OpOKEHHE TJIFOKO3bI), HaXOXJACHUE B TMPHUPOJEC, NPUMEHEHHE,
ounonornyeckas poiib. @orocunres. pykTo3a Kak U30MeP IITFOKO3bI.

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 OMHCAHHWE JEMOHCTPAIIMOHHBIX OMNBITOB: 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 rumpoxcumom wmemm(ll), B3amMopeicTBHE Kpaxmaia ¢ HOIOM),
IIPOBEICHNE MTPAKTUIECKON PabOThI: CBOMCTBA pacTBOPA YKCYCHON KHCIIOTHI.

Pacuérunle 3amaqn.

Borunciiennst 1Mo ypaBHEHHIO XHUMHYECKOW peakiuu (Macchl, 00BEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WM MPOAYKTA PEAKIIMH MO0 M3BECTHBIM Macce,
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 riuiuHa). buonorudeckoe
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 HM3YYCHHsI BEIISCTB W WX IPEBPAICHHMA:
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 XUMUHU

XUMHYECKH 3yieMeHT. AToM. Sapo aroma, H30TONBL. DJIEKTPOHHAS
000J104Ka. DHEPreTUYeCKUe YPOBHH, MOJYPOBHU. ATOMHBIC opOuTanu, S-, p-, d-
snemMeHTbl. OCOOCHHOCTH paclpeelieHus] JIEKTPOHOB MO OpOUTANIIM B aToMax
AJIEMEHTOB IEPBBIX YETHIPEX MEPUOAO0B. DJIEKTPOHHAS KOH(PUTYpAIHsI 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 XUMHUUYECKHX DJJIEMEHTOB 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 TOJSpHAs, MOHHAs, MeTajinueckas). MexaHu3Mbl
oOpa3oBaHHS KOBAJICHTHOW XWMHYECKOW CBs3M (OOMEHHBIM W JIOHOPHO-
akienTopHelil). BogopoaHas cBs3b. BajaeHTHOCTh. DIEKTPOOTPUIIATEIBHOCTD.
Crenenb okuciaeHus. oHbI: KATUOHBI U QHHOHHI.



BemectBa  MONEKYyISIpHOTO U HEMOJIEKYJISIPHOTO ~ CTPOEHHUA.  3aKOH
MIOCTOSIHCTBA COCTaBa BEUIECTBA. THUIbI KPUCTAIIMYECKUX PEUIETOK. 3aBUCUMOCTh
CBOWCTBA BEUIECTB OT TUIIA KPUCTALUIUYECKON PEIIETKHU.

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

Knaccuduxanus HEOPraHUYECKUX COCIUHECHUMN. Homenknarypa
HEOPraHWYECKUX BelecTB. [eHeTnyeckas CBA3b HEOPraHUYECKUX BEIIECTB,
MPUHAICKAIIUX K PA3JIMYHBIM KJIaccaM.

Xumuueckass  peakuus. Knaccuduxanuss  XUMHUYECKMX — peakluil B
HEOPraHMYE€CKONM M OpPraHMYECKOW XHWMHH. 3aKOH COXPAHEHHsS MAacChl BEIIECTB,
3aKOH COXPAaHEHUS U MPEBPAILECHUS SHEPTUU NTPU XUMHUUECKUX PEAKIIHSIX.

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

DnekTponuThueckas auccounanus. CuiabHbIe U cia0bie 3JeKTpoauThel. Cpena
BOJIHBIX PACTBOPOB BEIIECTB: KUCIIAsl, HEUTpaIbHAs, IIETOYHAS.

OKUCIUTENBHO-BOCCTAHOBUTEIIbHBIE PEAKIIUN.

OKCIEpUMEHTAIbHBIE METOJbl H3YyYEHHS] BEHIECTB M HX NPEBpalICHUN:
nemoHctpauus tabmun «llepuonnueckas cucteMa xumMuyeckux snementon [1. .
MenneneeBa», U3ydeHUE MOJeNed KPUCTAUIMUECKUX PEHIETOK, HAOIIOACHUE U
OINKCAaHKUE JEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (pa3yiokKEHUE MEePOKCUIa
BOJIOPOJIa B MPUCYTCTBUM KaTAIIM3aTOPA, ONPEAECIECHUE CPEIBl PACTBOPOB BEILIECTB
C TOMOUIbIO YHUBEPCAIBHOIO HWHJIUKATOpA, pEAKIHMH HOHHOIOo 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 BaKHEUIIMX HEMETA/IOB (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 llepuoguueckoil cucteMe XUMHUYECKUX
anemenToB JI. 1. MenneneeBa. OCOOCHHOCTH CTPOCHUS AJICKTPOHHBIX 000J0YEK
aToMoB MeTauioB. O0mme ¢uzndeckue cpoiicTBa MeTamuioB. CIuiaBel METaJIJIOB.
DJIEKTPOXUMHUUYECKUI P HANIPSYKEHUM METAIIOB.

XUMHUYECKHE CBOWCTBA Ba)XKHEHUIIUX METAJIOB (HATPUM, KaJIUid, KaJIbIIHM,
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:
W3y4eHHe KOJUIeKIMU «MeTambl U CILIaBbl», 00pa3IOB HEMETAIIOB, PEIICHUE
AKCIIEPUMEHTAIBHBIX 3a7a4, HAONIOJEHHE M ONHCAaHHE JISMOHCTPAIlMOHHBIX U
71a00paTOPHBIX OMBITOB (B3aUMOJICMCTBUE THIPOKCHIA ATIOMHUHHUS C pPacTBOpamMu
KHCJIOT U IIeJIoUel, KaueCTBEHHbIC PEaKIIMK Ha KaTHOHBI METAJLJIOB).

Pacuérnnie 3agaun.

Pacuérel maccel BelecTBa WM 00ObEMA ra3oB IO M3BECTHOMY KOJIMYECTBY
BEI[ECTBA, Macce WM O0BEMY OJHOTO U3 YYaCTBYIOIIMX B PEAKI[MU BEILECTB,
pacué€Trhl Macchl (00bEMA, KOTMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIMH, €CIIU OTHO
Y3 BEIIECTB UMEET IPUMECH.

XUMUS U )KM3Hb

Ponp xuMum B oOecrieyeHUM SKOJIOTHYECKOM, DHEPreTUYECKOM U TMHUILEBOU
0€301MacHOCTH, Pa3BUTHH MeEIUIMHBL. [loHATHE O HAy4HBIX METOJaxX ITO3HAHUS
BEIIECTB U XUMUYECKUX PEAKIIUH.

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

UenoBek B MHpE BEHIECTB M MATEPUANIOB: BAXKHEHIINE CTPOUTEIIHHBIE
MaTepualibl, KOHCTPYKIMOHHBIC MAaTEpUaJIbl, KpPACKH, CTEKJIO, KEpaMuKa,
Matepuanbl sl JIEKTPOHUKHA, HAHOMAaTEpHUallbl, OPraHUYECKHUE U MHUHEPAIbHBIE
ya00peHus.

XuMHUsS W 3I0pOBbE YEIIOBEKA: IMpaBUJIa HUCIOJIb30BAHUS JIEKAPCTBEHHBIX
IperaparoB, MpaBuia 0€30MacCHOTO MCIIOJIL30BAHMS MPENnapaToB OBITOBOM XUMHUU
B IIOBCEIHEBHOM KM3HU.

MexnpeaMeTHbIE CBA3U.

Peanuzanus  MeXOpeAMETHBIX  CBA3€d MPH  H3YyUYCHHH  OOIIeH W
HEOPraHWYECKOM XMMUHU B 11 Kiacce OCyIIECTBISETCS YE€pE3 MCIOJIb30BAHUE KaK
OOIIUX E€CTECTBEHHO-HAYUYHBIX TOHSITUM, TaK W TOHATUM, SBISIOUIUXCS
CHUCTEMHBIMHM JIJIs1 OT/ACJIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOIO ITUKJIA.

OO0mme ecTeCTBEHHO-HAYUYHBIC TMOHSTHS: HAY4YHBIM (DaKkT, rumoresa, 3aKOH,
TEOpHs, aHajau3, CHHTE3, KiIaccuukamus, IEePUOAUIHOCTh, HAOIIOJCHUE,
SKCIIEPUMEHT, MOJICINPOBAHUE, U3MEPEHUE, SABJICHUEC.



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
U3MEPEHHUSI, CKOPOCTb.

buonorus: knerka, opraHusM, OJKOcHCTeMma, Ouocdepa, Makpo- U
MHUKPO3JIEMEHTbI, BATAMUHBI, 0OOMEH BELIECTB B OPraHU3ME.

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

TexHomorus: XuMUYecKasi MPOMBIIIIICHHOCTh, METAJLTypPTHs, MPOU3BOICTBO
CTPOUTENBHBIX MAaTEepUaJIOB, CEIbCKOXO3AWCTBEHHOE IPOU3BOJCTBO, MHUIIIEBAS
OPOMBILIUIEHHOCTh,  (papMaleBTUYECKass  MPOMBIIUIEHHOCTb,  IPOU3BOJCTBO
KOCMETHYECKUX TMpPEenapaTroB, MPOU3BOJCTBO KOHCTPYKIIMOHHBIX MAaTEpHAJIOB,
AIIEKTPOHHASI TPOMBIIIEHHOCTh, HAHOTEXHOJIOTHH.



IINTAHUPYEMBIE PE3VJIbTATBI OCBOEHUM A [TPOI' PAMMBI 110 XUMUWN
HA BA30BOM YPOBHE CPEJHEI'O OBIIEI'O OBbPA30OBAHNA

JIMUHOCTHBIE PE3YJIBTATDBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUA K pE3yJbTaTaM OCBOCHHUS
0o0yJaromKUMHUCS TIporpaMM CpeaHero oOmero oOpa3oBaHUs (JIMYHOCTHBIM,
METanpeIMETHbIM M MOpeIMeTHbIM). HaydHO-MeToauueckoil OCHOBOM st
pa3paboOTKH TIAHUPYEMBIX PE3YIbTATOB OCBOCHHUSI MPOrpaMM CPEIHEro OOIIEro
00pa30BaHuUs SIBJISIETCS] CUCTEMHO-/1EATEIbHOCTHBIN MOAXO.

B COOTBETCTBHM C CHCTEMHO-IESTEIBHOCTHBIM MOAXOJOM B CTPYKTYpE
JUYHOCTHBIX PE3YyJbTATOB OCBOEHUS MpenMera «XUMHUS» Ha YPOBHE CPEIAHETO
o0111ero oOpa3oBaHusl BbIJIETIEHBI CIEAYIOIINE COCTABISIONIHE:

OCO3HAHHE OO0YYaIOIMMHCS POCCUHUCKONW TPAKTAHCKOW HIEHTUYHOCTH —
TOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSITEIbHOCTH M CAMOOMPEIEIICHHIO;

HaJIM4YMEe MOTUBALIMU K 00YUYEHHUIO;

1[€JICHAIIPABIICHHOE Pa3BUTHE BHYTPEHHUX YOSXKICHUN JTUYHOCTHU HA OCHOBE
KITFOUEBBIX [ICHHOCTEH U UCTOPUUYECKUX TPAAULIUN 0a30BON HAYKH XHUMUWU;

TOTOBHOCTh M CIHOCOOHOCTH OOYYarommxcsi PYKOBOJCTBOBATHCS B CBOEH
JEATETbHOCTU 1IEHHOCTHO-CMBICIOBBIMU YCTAHOBKaMHU, MPUCYIIMUMHU I€TOCTHOM
CHUCTEeME XUMHYECKOTr0 00pa30BaHMUS;

HAJIMYKE MPABOCO3HAHUS IKOJIOTMYECKON KyJIbTYphl U CIIOCOOHOCTH CTaBUTh
LEIU U CTPOUTH )KU3HEHHbIE TLJIAHBI.

JIn4HOCTHBIE pE3yJIbTaThl OCBOCHUS TMpeamera «XHUMHS» JTOCTUTalTCsS B
€IMHCTBE Y4YeOHOM M BOCIHUTATEIbHOW JAESATEIIBHOCTU B COOTBETCTBHHM C
I'YMaHUCTUYECKUMHU, COLMOKYIBTYPHBIMH, IyXOBHO-HPABCTBEHHBIMU 1IEHHOCTSIMU
U UealaMd POCCHMCKOrO TPakJaHCKOro OOIECTBA, MPHUHATHIMU B OOIIECTBE
HOpMaMU W TpaBWJIaMH  TMOBEAEHHUSA, CIOCOOCTBYIOIIMMHM  IIpolieccam
CaMOTO3HAaHUS, CaMOpPa3BUTHUS M HPABCTBEHHOTO CTAHOBJIECHUS JIMYHOCTHU
o0yyJarommxcs.

JIndHOCTHBIE pe3yNbTaThl OCBOCHUS mpenMera «XUMHUS»  OTPaAXKalT
c(hOpMUPOBAHHOCTH OIbITA [MO3HABATEILHOM M TMPAKTUYECKOW JIEeSTEIbHOCTH
Oo0y4Jaromuxcs Mo peaju3aiuy MPUHATHIX B OOIIECTBE IEHHOCTEH, B TOM YHUCIIE B
YacTu:

1) rpa:kIaHCKOro BOCIMTAHUA

OCO3HAHUS 00YYaIOIIMMUCS CBOUX KOHCTUTYIITMOHHBIX MPaB U 00SI3aHHOCTEH,
yBa)KEHUS K 3aKOHY U MPaBOMOPSAJIKY;

NPEACTaBICHUS O COUMAJIbHBIX HOpPMax U NpaBWIaX MEKIUYHOCTHBIX
OTHOILIEHUM B KOJJICKTUBE;



FOTOBHOCTM K COBMECTHOM TBOPUYECKOM JESATENIBHOCTH TPU CO3/IaHUU
y4eOHBIX MPOEKTOB, PEUICHUU y4eOHBIX W MO3HABATEIBHBIX 3a/1ay, BBHITIOJHEHUU
XUMHUYECKUX 3KCIIEPUMEHTOB;

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

2) NaTPUOTH4YECKOr0 BOCTIMTAHUA

LHEHHOCTHOI'O OTHOIIEHUS K MCTOPUYECKOMY M HAyYHOMY HACJEIHIO
OTE€UYCCTBEHHOM XUMUM;

yBaXEHUSI K TMPOIECCY TBOPUYECTBA B OOJACTU TEOPUM U MPAKTHUECKOTO
NPUMEHEHUS] XMMHUU, OCO3HAHUS TOrO, YTO AOCTHXKEHHUS HAYKU €CTh PE3YNbTaT
JUIMTENTFHBIX ~ HAOMIOZIEHUM, KPOMOTJIMBBIX  OKCIIEPUMEHTAIBHBIX  ITOUCKOB,
MNOCTOSIHHOT'O TPY/a YYEHBIX U MPAKTUKOB;

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

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUA:

HPABCTBEHHOT'O CO3HAHUSI, ’TUYECKOTO TTOBEICHHUS;

CIIOCOOHOCTH OIICHUBATh CUTYaIlUH, CBA3aHHBIE C XUMUYECKUMHU SBIICHUSIMH,
U NIPUHUMATh OCO3HAHHBIE PEUIECHUS, OPHEHTUPYSICh HA MOPAJIbHO-HPABCTBEHHbIE
HOPMBI U LIECHHOCTH;

TOTOBHOCTH OIIEHUBATh CBOE IMOBEJAEHUE U TOCTYIKH CBOMX TOBApPHILEH C
MO3ULIMII HPAaBCTBEHHBIX M MPABOBBIX HOPM M OCO3HAHHWE MOCJIEACTBUN 3THX
MOCTYIIKOB;

4) popMuUpOBaHHS KYJIbTYPHI 310POBbS:

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

coOmtofieHuss TmpaBui 0Oe€30MacHOro oOpalieHusi ¢ BellecTBaMU 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 TIOCIEACTBUN W HENPUSITUS BPEAHBIX MPUBBIUEK (YHNOTpEOICHHUS
AJIKOT OJIsI, HAPKOTUKOB, KypEHUs);

5) Tpy10BOr0 BOCIUTAHMS:

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

YCTAaHOBKM Ha aKTUBHOE Yy4yacTHE B PEHICHUU NPaKTUYECKUX 3a]ay
COIMAIbHOM HAIMPaBJIEHHOCTHU (B paMKax CBOETO Kjacca, IIKOJbI);



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

YBaXXEHUS K TPYLY, JIIOJSAM TPYAa U pe3yJibTaTaM TPYJA0BOM JeATeIbHOCTH;

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

6) 3K0JI0rH4ecKOro BOCIIUTAHMA:

AKOJIOTHYECKHU 11eJIeCO00pa3HOr0 OTHOLIEHUS K NPHUPOJAE, KaK HCTOYHUKY
CYILLECTBOBAHMSI JKU3HU Ha 3eMJIE;

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

OCO3HAHMSI HEOOXOJUMOCTH HCIOJNb30BAHUA JOCTHXKEHUHA XUMHH IS
penIeHns BOMPOCOB PAllMOHATIBLHOIO MPUPOAOIIOIb30BaAHNUS;

AKTUBHOTO HENPUATHS JNEUCTBUH, MPUHOCAIIMX BpEd OKPYXKaroleu
OPUPOAHON CpeAe, YMEHHS MNPOrHO3UPOBATH HEOJArONMPHUSTHBIE KOJIOTMYECKUE
NOCJIECTBUS NMPEANIPUHUMAEMBIX IEUCTBUI U MPEAOTBPALIAT HX;

HAJIUYMS Pa3BUTOrO SKOJIOTMYECKOr0 MBIIUIEHUS, YKOJIOTUYECKON KYJIbTYPHI,
OIbITa JEsITENbHOCTH HKOJIOTMYECKOU HAIpPABJIEHHOCTH, YMEHUS
PYKOBOJICTBOBATBhCSI UMM B IO3HABATEIbHOM, KOMMYHHUKAaTUBHON M COLIMAIBHOM
NPAKTUKE, CIOCOOHOCTM U YMEHHUS AaKTUBHO MPOTHUBOCTOSTH UJACOJIOTUHU
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
(GopMUpPOBaHUU PAIMOHATBHOI'O HAYYHOTO MBIIIJICHHUS, CO3JaHUU LEIOCTHOTO
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
UMBWIN3ALMHA: B €€ T'yMaHUCTUYECKON HAIpPaBICHHOCTH W BaXXHOM pOJIU B
CO3/IaHUM HOBOM 0a3bl MaTepUATBHOU KYJIBTYpbI, PEIICHUHU TI100aJbHBIX MPOOIIEM
YCTOMYMBOIO Pa3BUTHS YEJIOBEUECTBA — CHIPHEBOW, YHEPrETUUECKOM, MUIIEBON U
AKOJIOTUYECKON 0€30MacHOCTH, B Pa3BUTHH MEIMUILMHBI, O00ECIEYEHHH YCIOBUUI
YCHEIIHOTO TpyJla W OKOJIOTHYECKH KOM(OPTHOM >KM3HM KaXAOro ujeHa
o011ecTBa;

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



NoJTydaeMble 3HAHUS JIJIS aHAJIM3a U OOBSICHCHUS SIBJICHUN OKPY)KAIOIIETO MHUpPa H
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 MpoOJieM B peabHbIX KU3ZHEHHBIX CUTYaIIUSX;

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;

UHTEpeca K OCOOCHHOCTSIM TpyJZla B pa3au4HbIX chepax mpodeccruoHaTbHOU
JESATENHHOCTH.

METANPEIJMETHBIE PE3YJIBTATbDI

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

3HAQUUMbIE IS dbopMUpOBaHUA  MHPOBO33PEHUS 00 yJaronImxcs
MEXIUCUUIUTMHAPHBIE (MEXKIPEIMETHBIC) OOIICHAYYHbIE MOHSTHS, OTPAKAIOIIUE
[EJIOCTHOCTh HAY4YHOW KapTUHBI MHUpa U CHeuu@uKy METOJ0B IO3HAHUS,
UCIIOJIb3YEeMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIeCTBO, SHEPTHUsl, SBJICHUE,
poIecC, CUCTEeMa, Hay4YHbIA (PaKT, MPUHITUI, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHUsi, UCCIIEA0BaHUE, HAOIIOICHUE, U3MEPEHUE, SKCIIEPUMEHT U IPYTHE);

yYHUBEpCaJIbHbIC yueOHbIE NEeUCTBUA (MO3HABATENIbHbIE, KOMMYHHKATUBHBIE,

peryJsaTUBHEIC), o0ecIeUnBaIOIIHE dbopmupoBaHue G YHKITMOHATBHOM
IPaMOTHOCTH U COITUATIBLHON KOMIETEHITUN 00 yJIarOIINXCS;
CIIOCOOHOCTH 00yJaronmxcs UCIIOJIb30BaTh OCBOCHHBIC

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

MeranpeaMeTHble pe3yiabTaThl OTPAXKAIOT OBJIAJCHUE YHHUBEPCAIHHBIMU
y4eOHBIMM  TO3HABATEIbHBIMU, KOMMYHHKATUBHBIMH U  PETryJISITUBHBIMU
JIEUCTBUSAMU.

Osaagenue YHUBeEpPCATbHBIMH yueOHBIMH NMO3HABATEJIbHLIMH
JeCTBUSIMM :

1) 6a30BbIe JIOTHYECKHUE eliCTBHS:

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

OompeAeiaTh IEeNM JCATEeIbHOCTH, 3ajlaBas MmapaMeTpbl M KPUTEPUH HX
JTOCTHKEHUS, COOTHOCUTH PE3YJIbTAThI ACSITEIHLHOCTH C TOCTABIECHHBIMHU LIEISIMU;

UCIIOJIH30BaTh MPH OCBOCHUM 3HAHUN MPUEMBI JTOTMUECKOTO MBIIUICHUS —
BBIJICTIATh XapaKTEPHbIC MPU3HAKU MOHATHM M YCTaHABIMBAaTh MX B3aUMOCBSI3b,



UCIIOJIb30BAaTh COOTBETCTBYIOIIME MOHATHUS JUIsl OOBSICHEHUS! OTJENbHBIX (PAKTOB U
SIBJICHUU;

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

YCTaHABJIMBATh TMPUYUHHO-CIEIACTBEHHBIE CBSI3U MEXIYy H3y4YaeMbIMU
SBJICHUSIMU;

CTPOUTBH JIOTMYECKHE pPacCyKIeHUs (MHIYKTHBHBIC, JE€AYKTUBHBIE, 10
AQHAJIOTUM), BBIABIATH 3aKOHOMEPHOCTM W MPOTHUBOPEUMS] B PACCMATPUBAEMBIX
ABJICHUSX, (DOPMYIUPOBATH BHIBObI M 3aKIIOUEHUS;

IPUMEHATH B NPOLIECCE MO3HAHUS, UCIIOJIB3yEMbIE B XUMHUHA CHMBOJINYECKHE
(3HaKOBBIE) MOJIENIH, TPEOOPA3OBHIBATH MOJICIbHBIE IPEICTABICHUS — XUMUYECKUIN
3HaK (CHUMBOJI) DJJIEMEHTa, XuUMHUYeckas (opmysa, ypaBHEHHE XHUMHUYECKOU
peakuuu — IMpU PEIICHUH Y4YEeOHBIX IO3HABATEIbHBIX M MPAKTHUUECKHUX 3ajad,
IPUMEHATh Ha3BaHHBIE MOJEIIBHBIE NIPEICTABICHUS ISl BBISBICHUS XapaKTEPHBIX
NPHU3HAKOB U3y4YaE€MbIX BEIIECTB U XUMUYECKUX PEAKLUH.

2) 6a3oBbIe HcCIIeA0BaTEILCKHE TeCTBUS:

BJIAJECTh OCHOBAMHM METOJOB HAYYHOIO IO3HAHMS BEIIECTB MU XUMHYECKUX
peaKuunii;

(opMyIHpOBaTh LIETU U 3a/1a4U UCCIEI0BAHUS, UCIIOIb30BaTh IOCTABIECHHBIE
U CaMOCTOSITENbHO C(HOPMYIUPOBAaHHBIE BONPOCHI B KadyecTBE HMHCTPYMEHTA
MO3HAHMUSI U OCHOBBI Ui (POPMUPOBAHMSI TMUIIOTE3bI MO MPOBEPKE NMPaBUIBHOCTH
BBICKa3bIBAEMBIX CYKICHUN;

BJIQJICTh HABBIKAMU CaMOCTOATENIBHOIO IUIAHUPOBAHUS U  IIPOBEICHUSA
YUYEHUYECKHUX IKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUS HAOIIOAATh 32 XOJIOM
IpoIECCa, CAMOCTOSITEIBHO IPOTHO3UPOBATh €ro pPe3yiabTaT, (OpMyIUpOBaTh
00001IeHHsI ¥ BBIBOABI OTHOCUTENBHO JIOCTOBEPHOCTH PE3YJIbTAaTOB UCCIIEI0OBAHUS,
COCTaBJISITH OOOCHOBAaHHBIN OTUYET O MPOAETAaHHON paboTe;

OpUOOpETaTh OMNBIT YYEHUYECKOM UCCIIEeIOBATEIbCKOM W MPOEKTHOM
JESITENbHOCTH, HPOSBIATh CIHOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIbHOMY
NOMCKY METOJI0OB pEIICHUs NPAKTUYECKHUX 3a/ad, NPUMEHEHHUIO pPa3JIudHbIX
METOA0B ITO3HAHMS.

3) pabora ¢ nundpopmanmueii:

OPUEHTHPOBAThCSI B PA3IUYHbIX MCTOYHUKAX HH(popMauuu (Hay4dHO-
NOMyJIsipHasl JIUTEpATypa XHUMHYECKOrO COAEPIKAHUSA, CIPABOYHBIE 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 wuHbOpPMAIMKU, HEOOXOAWMOW IS BBIIOJHEHHMS Y4eOHBIX 3adad
OIPENEIEHHOIO THUIIA;

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

CaMOCTOSITETTLHO  BBIOMpaATh  ONTUMANbHYIO  (GOpMY  MPEACTABICHUS
uHpopMaInu (CxeMbl, rpaduKH, TUarpaMMbl, TAOJIUIIBI, PUCYHKH U JPYTHUE);

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

UCIIONIb30BaTh W MPeoOpa3oOBbIBATH 3HAKOBO-CUMBOJIMYECKHE CpEICTBA
HaTJISTHOCTH.

OgJyiajieHre YHUBEPCAJIbHBIMH KOMMYHHKATHBHBIMU J€HCTBUSIMH:

3a/1aBaTh BOIMPOCHI MO CYIIECTBY OOCYXIaeMOM TEMbI B XOJ/€ TUaiora W/win
JTUCKYCCUH, BBICKa3bIBaTh  HaAeH, (GOPMYIHPOBATH CBOU  MPEIJIOKEHUS
OTHOCHUTEIHHO BBITTOJTHCHHSI TIPEIOKEHHON 3a1a9H;

BBICTYINAaTh C MPE3EHTAIMEN pe3ylbTaTOB IMO3HABATENLHON JEATEeNbHOCTH,
MOJTYYEHHBIX CAMOCTOSTEIHLHO UM COBMECTHO CO CBEPCTHUKAMHU MPU BBHITTOJIHEHUH
XUMHUYECKOTO KCIIEPUMEHTA, MPAKTHUECKONW pabOThI MO MCCIAEAOBAHUIO CBOMCTB
U3Y4aeMbIX BEIIECTB, PeaIM3aIlii y4eOHOTO MPOeKTa M (HOPMYIHUPOBATH BHIBOBI
0 pe3yJibTaTaM MPOBEIEHHBIX HCCIEIOBAaHUNM MyTEM COTJACOBaHUS TMO3UIUHN B
X0J1e 00CYXJIeHUSI 1 00MEHAa MHCHHSIMU.

OByajieHNe YHUBEPCAJIbHBIMH PEryJasTUBHBIMHM JeHCTBUSMMU:

CaMOCTOSITENTFHO TUIAHUPOBAaTh M OCYIIECTBIATH CBOIO I[MO3HABATEIHHYIO
NeSTENbHOCTh, Ompenensis e€ Lenu W 3aJadyd, KOHTPOJIHUPOBaTH W IO Mepe
HEOOXOJIMMOCTH KOPPEKTUPOBATh TMpEIaraéMblii  alTOPUTM  JIEUCTBUM TIPHU
BBITIOJTHEHWW YYeOHBIX U UCCIIENOBAaTEIbCKUX 3aJad, BBHIOMpaTh Hambosee
3¢ dekTUBHBIN crmoco0 HMX peueHuss ¢ Y4ETOM TOJYyYEeHHS HOBBIX 3HAHUU O
BEIIECTBAX U XUMHUYECKHUX PEAKIUAX;

OCYIIECTBIISATh CAMOKOHTPOJIb CBOCH NIEATEILHOCTH Ha OCHOBE CaMOAaHAIIN3a
¥ CAMOOIICHKH.

HNPEIMETHBIE PE3YJIBTATDI

10 KJIACC

[IpenmeTHble pe3ynbTaTbl OCBOCHHS Kypca «Opranuyeckas XUMHS»
OTpaXkaroT:

c(hOpMUPOBAHHOCTh  MPEACTABICHUM O XHUMHUYECKOM  COCTaBIISIOMICH
€CTECTBCHHO-HAYYHOM KapTUHBI MHpPA, POJIM XHMUW B TO3HAHWUU SIBJICHUU



npupoabl, B  (POPMUPOBAHWM  MBINUICHUS W KYJbTYpbl JUYHOCTH, €€
(GyHKIIMOHAIBHON IPAaMOTHOCTH, HEOOXOIUMOM 1JIs1 pEIICHHs TPAKTUUYECKUX 3a1a4
U SKOJIOrMYeCKH OOOCHOBAHHOTO OTHOUIEHHSI K CBOEMY 3[0POBbIO U MPUPOIHON
cpene;

BJIQJICHUE  CHCTEeMOW  XUMHUYECKHMX  3HAaHUM, KOTOpas  BKJIIOYAET:
OCHOBOMOJIAralIlife TMOHATHS (XMMHUYECKUH DJIEMEHT, aToM, DJIEKTPOHHAs
000JI04Ka aToMa, MOJIEKYJIa, BaJIEHTHOCTh, SJIEKTPOOTPULIATEIBHOCTh, XUMUYECKAast
CBsI3b, CTPYKTypHasi ¢dopmyina (pa3BEpHyTass M COKpall€HHas), MOJIb, MOJSpHas
Macca, MOJSIpHBIM O00BEM, YriaepoJaHbI ckener, (yHKIMOHAJIbHAsA Tpymna,
paauKan, U30Mepus, U30MEPHI, TOMOJIOTHYECKUI PsZ, TOMOJIOrH, YIJIEBOJOPOIBI,
KHCJIOPOJ U a30TCOJAEPKAILHUE COECIWHEHHS, MOHOMEp, MOJIUMEpP, CTPYKTYPHOE
3BEHO, BHICOKOMOJIEKYJIIPHBIE COCIMHEHUS); TEOPUHU U 3aKOHBI (T€OpHsI CTPOEHUS
opranudeckux BemectB A. M. byTiepoBa, 3aKOH COXpaHEHHUSI MAcChl BEIIECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKHM SA3BIK XHUMHUHU; MHUPOBO33PEHUECKHUE 3HAHUS,
JeXallue B OCHOBE IMOHMMAaHUS NPUYUHHOCTH M CUCTEMHOCTH XHMHYECKHX
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 B3aMMOCBA3b, MCIOJIb30BATh COOTBETCTBYIOUIME MOHITHUS MpU
OMMCAHWU COCTaBa, CTPOCHHUS ¥ IPEBPALICHUI OPTaHUYECKUX COEANHEHUI;

c(hOpMHPOBAHHOCTh YMEHHUM HCIIOIH30BATh XUMHYECKYI0 CHUMBOJIUKY IS
COCTaBJICHHSI MOJIEKYJSIPHBIX W CTPYKTYPHBIX (pa3BEPHYTOH, COKpAIIEHHON)
GopMy1 OpraHMYECKHMX BEIIECTB W YpaBHEHUH XHMHYECKUX PpEaKIIuil,
W3rOTaBJIMBaTh MOJEIU MOJEKYJ OPraHUYECKHUX BEIIECTB I WILIIOCTPALMU KX
XUMHUYECKOT0 U MPOCTPAHCTBEHHOI' O CTPOEHUS;

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

c(hOpMHPOBAHHOCTh YMEHHS OMNPEACNSITh BHUAbl XUMHUYECKON CBSI3M 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 CTPOCHHUS; 3aKOH COXPAHEHHS MacChl BEIIECTB;

c(hOpMHPOBAHHOCTh ~ yYMEHHHA  XapaKTepU30BaTh  COCTAaB, CTPOCHHE,
buznueckre W XUMUYECKHE CBONCTBA TUIUYHBIX TPEICTABUTEICH pPa3TMUHBIX
KJIACCOB OPTaHMYECKHX BEIIECTB (METaH, ATaH, STWJICH, MPOIUJIEH, AalleTUJIEH,
Oyranuen-1,3, mermnOyraauen-1,3, OeH30J, METaHOJ], 3TAHOJ, STHIICHIIUKOIb,
TJIAIIEPUH, (EHOJI, areTalbIerua, MypaBbUHAs M YKCYCHAas KHCIIOTBHI, TJIIOKO3a,
KpaxmaJl, IeJITI0103a, aMHHOYKCYCHAsI KUCI0Ta), HILTIOCTPUPOBATH TCHETHUECKYIO
CBS3b MEXKIYy HUMHU YPABHEHUSMU COOTBETCTBYIOIIUX XHUMHUYECKHUX PEAKIUHA 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 YMEHUU TIPOBOAUTH BBIYUCICHHUS 110 XUMUYECKUM
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
METOJ/IaX HAYYHOTO TO3HAHUS, UCIOJIb3yEeMbIX B XUMUW TIPH U3yUCHUHU BEIIECTB U
XUMHUYECKUX ABJICHUM (HaOto/IeHne, U3MEpEHNE, SKCIIEPUMEHT, MOJIEITUPOBAHHKE),
UCIIOJIb30BaTh CHUCTEMHBIE XUMUYECKHUE 3HAHUS JIs TPUHSATUS PEIICHUN B
KOHKPETHBIX KWU3HCHHBIX CHTYaIlUsAX, CBS3aHHBIX C BEIIECTBAMH H HUX
IPUMCHEHHUEM;

c(hOpMHPOBAHHOCTh YMEHUM COOJIIOIaTh MpaBuila MOJIb30BAHUS XUMHUUECKOM
ocyZo W JabopaTOpHBIM OOOpYJIOBaHUEM, a TaKXKe TMpaBuia OOpalieHus ¢
BEIIECTBAMU B COOTBETCTBUU C WHCTPYKIIUSMH IO BBITIOJHCHUIO JIA0OPAaTOPHBIX
XUMHUYECKUX OITBITOB;

c(hOpMHPOBAHHOCTh YMEHUH TUIAHUPOBATH U BBIMOJHATH XUMHYECKUUN
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 TMpaBWJIaMU TEXHUKA OE€30MaCHOCTH TpU OOpaIllEeHUHu C
BEIIECTBAMHU W JA0OPaTOPHBIM OOOPYIOBAHHWEM, TPEACTABIATh PE3YJIbTATHI
XUMHYECKOTO JKCTIEpUMEHTa B (opMe 3amuch ypaBHEHHH COOTBETCTBYIOIIHUX
peakuuii 1 GopMyIUpoBaTh BHIBOJIBI HA OCHOBE ATUX PE3YJIbTATOB;

c(OpMHPOBAHHOCTh YMEHUN KPUTUYECKH AHAIMU3UPOBATh XUMHUYECKYIO
uHGOpMAIINIO, TOJIY4aeMyl0 U3 pa3HbIX HUCTOYHUKOB (CpEACTBA MacCOBOM
uHpopmaiu, IHTepHET U ApYrux);



chOopMUPOBAaHHOCThL ~ YMEHHUW  COOJIOJAaTh  MpaBWIa  AKOJOTUYECKH
1[eJIeCO00pa3HOro0 TMOBEJAEHUsI B OBITY W TPYAOBOM JEATEIHHOCTH B LEISAX
COXpPAHEHMSI CBOETO 3J0POBbS M OKPY)KAIOUIEH MPUPOAHON Cpelbl, OCO3HABAaTh
OIACHOCTh BO3JICHCTBHUS HA KUBBIE OPTraHU3MBI ONPENETEHHBIX OPTaHUICCKUX
BEIECTB, MoHUMas cmbicha mokazatens [1/IK, mosicHsaTh Ha mpumepax crocoObl
YMEHBIIEHUSI M TMPEJOTBPAICHUS WX BPEAHOIO BO3JCUCTBUS HAa 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 oOo3HadeHui JI. bpaiins mis 3anucu XMMUYECKUX

dbopmyi.
11 KJIACC

[IpenmerHble pe3ynbTaThl OCBOCHHUS Kypca «OOIas W HeopraHudeckas
XAMUSA» OTPAXKAKOT:

c(hOpMUPOBAHHOCTh  MPEJACTABICHUH: O XHMHUYECKOH COCTaBIISIONICH
€CTECTBCHHO-HAYYHOM KapTUHBI MHpA, POJIM XHMUU B TIO3HAHUU SIBJICHUU
npuposbl, B  (GOPMUPOBAHUU MBIIUICHUS W KYJIbTYpbl JIMYHOCTH, €€
(G YHKIIMOHAIBHOW TPaMOTHOCTH, HEOOXOIUMOM JIJIsl pEIICHUS MPAaKTUISCKUX 3a1a4
U JKOJIOTUYECKH OOOCHOBAHHOTO OTHOIICHHUS K CBOEMY 3/I0POBBIO M MPUPOIHOM
cpene;

BJIAJICHUE  CUCTEMOM  XMMHMYECKMX  3HAHHUM, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIArAONINE TOHATHSA (XUMHUYCCKUN 3JEMEHT, aToMm, m3oTom, S-, pP-, d-
ANIEKTPOHHBIE OpOWTaIM aTOMOB, HWOH, MOJIEKYJa, MOJIb, MOJISPHBI OO0BEM,
BAJICHTHOCTb, 3JIEKTPOOTPUIATEIbHOCTh, CTEIIEHb OKHUCJIEHUS, XUMUYECKas CBA3b
(KoBaJIeHTHAsl, MOHHAs, METAJTTMYECKasi, BOAOPOIHAS), KpPUCTAIUIMUECKas peliéTka,
TUNBI  XAMHWYECKUX  PEAKIUMWA, PACTBOP, DJIEKTPOJUTHI, HEIJIEKTPOJIUTHI,
3JIEKTPOJIUTUYECKAST JIUCCOLUALUSA, OKHUCIUTENb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUYECKOM peakii, XUMHUYECKOE€ DPAaBHOBECHE); TEOPUM W 3aKOHBI (TEOpus
BJICKTPOJIUTUYECKONW Auccouuranuu, nepuoauueckur 3akoH [[. M. Menpneneesa,
3aKOH COXPAHEHUS MACChI BEIIECTB, 3aKOH COXPAaHECHUSA U MPEBPAICHUS SHEPTUHN
IpH XUMHYECKUX PEAKIUAX), 3aKOHOMEPHOCTH, CHMBOJMYECKUN S3bIK XHUMUH,
MHUPOBO33PEHUYECKUE 3HAHUA, JIEKAIIME B OCHOBE NMOHMMAHUS NPUUYUHHOCTU U
CUCTEMHOCTH XHWMHMUYECKUX SIBIICHHH, (haKTOJOTMYECKHUE CBEICHHUS O CBOMCTBAX,
COCTaBe, MOJIYYCHUH 1 0€301aCHOM HCTIOJIb30BAHUH BAXKHEHIITUX HEOPTAHUICCKUX
BEIIECTB B OBITY M MPAKTHYECKOU JIEATETLHOCTH YETIOBEKA;



c(hOpMUPOBAaHHOCTh YMEHHWH BBIABIISITh XapaKTEpHbIE TPU3HAKU TOHSATHIMA,
YCTaHABJIMBAaTh WX B3aUMOCBS3b, UCIIOJIb30BaTh COOTBETCTBYIOIIUE MOHATHSA IMPU
OMMCAaHWU HEOPTAHUYECKHUX BEIIECTB U UX MPEBPAIICHUN;

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

c(hOpMHPOBAHHOCTh YMEHUH OINpEAENsATh BaJEHTHOCTb U CTENEHb OKUCIICHHUS
XMMHYECKUX DJIEMEHTOB B COCAMHEHUSAX PA3JIMYHOIO COCTaBa, BUJ XUMHUUYECKOU
CBsI3U (KOBaJI€HTHAs, MOHHAsI, METAJUINYECKasi, BOJOPO/IHAS) B COCAUHEHHUSIX, TUI
KPUCTANINYECKON PEIIETKM KOHKPETHOr'O BelllecTBa (aTOMHAasi, MOJEKYJspHas,
MOHHAsI, METAJUTMUECKas), XapakTep cpeAbl B BOAHBIX paCTBOpPaX HEOPraHUYECKHUX
COCJIMHCHUM;

c(hOopMUPOBAHHOCTD YMEHHU YCTaHABJIMBAaTh MPUHAJIEKHOCTh
HEOPraHMYECKUX BEIIECTB IO HMX COCTaBYy K ONpPENeIEHHOMY Kiaccy/Tpynmne
COEJIMHEHU (MPOCThIE€ BEIIECTBA — METAUIbl U HEMETAILJIbl, 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 YMEHHUH XapakTepu3OBaTh JJIEKTPOHHOE CTPOCHHUE
aTOMOB XUMHUYECKHUX »3JeMeHTOB 1—4 mnepuogoB Ilepuoanueckoil cucTeMbl
XuMHYecKux d3jemMeHToB JI. M. MeHnaeneeBa, MCHOIL3ys MOHATHSA «S-, P-, O-
AIEKTPOHHBIE opouTany, «QHEPreTUYECKue YPOBHU», OOBSCHATD
3aKOHOMEPHOCTH M3MEHEHMS CBOMCTB XMMHYECKHUX DJIEMEHTOB U UX COCIMHEHUU
1o nepuoaam u rpynnam [leprnongnueckon cuctemMbl XUMUYECKHUX di1eMeHToB /1. .
Menaeneena;

chOpMUPOBAHHOCTh YMEHHMM  XapaKTepu3oBaTh (OMHUCHIBATH)  OOIIHE
XUMUYECKHE CBOWCTBA HEOPraHMYECKUX BELIECTB  PA3JMYHBIX  KJIACCOB,
NOATBEPKAATh CYIIECTBOBAHME T€HETHMYECKOM CBSI3M MEXKIYy HEOPraHUYECKHUMH
BEILECTBAMU C MIOMOIIBIO YPABHEHU COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUI;

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

c(hOpMHPOBAHHOCTh YMEHMI COCTABJISATh YPaBHEHHUS PEaKIUN pPa3THUHbIX
THUTIOB, TIOJTHBIC M COKPAIIEHHBIC YPABHEHHSI PEaKIUii HOHHOT'O OOMEHA, yUUTHIBAs
YCJIOBHS, IIPH KOTOPBIX 3TH PEAKLIUH UAYT 10 KOHIA;



c(hOpMUPOBAHHOCThL YMEHHH TPOBOJAWUTH pEaKIUU, MOATBEPXKIAIOIIUE
Ka4eCTBEHHBI COCTaB pAa3JIMYHBIX HEOPraHWYECKHUX BEIIECTB, pPACIO3HABATH
OMBITHBIM IMYTEM HOHBI, IPUCYTCTBYIOIINE B BOAHBIX PACTBOPAX HEOPTAHUYECKUX
BEILIECTB;

chOpMUPOBAHHOCTb YMEHHMH  pacKpbiBaTh CYIIHOCTb  OKHUCJIUTEIHHO-
BOCCTAHOBUTENIbHBIX PEAKIIUNA MOCPEACTBOM COCTABJICHUS 3JIEKTPOHHOIrO 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 [latense);

c(hOpMHPOBAHHOCTh YMEHUW XapaKTepU30BaThb XHMHUYECKHE IPOIIECCHI,
JEeXKAIUE B OCHOBE MPOMBIIUICHHOTO TOJYYEHUSI CEPHOM KHUCIOThI, aMMHUaKa, a
Takke CHOPMHUPOBAHHOCTh MPEACTABICHUM 00 OONIMX HAyYHBIX MNPHUHIUIAX U
IKOJIOTMUECKHUX ITPoOIeMax XUMHUUYECKOrO ITPOU3BO/ICTBA;

c(hOpMHPOBAHHOCTh YMEHHUH MPOBOIUTH BBIYUCICHHS C HCIOJIb30BAaHUEM
MOHSITUSA «MaccoBasi JI0Jisl BEIIECTBA B PAacTBOPE», OOBEMHBIX OTHOIICHUN Ta30B
IPU XUMHUYECKUX PEaKIMIX, MACChl BEIIeCTBA WU 00bEMA ra3oB MO U3BECTHOMY
KOJIMYECTBY BEIIECTBA, MAacce WM O0BEMY OJHOTO U3 YYACTBYIOIIUX B PEAKIIMH
BEIIECTB, TEIUIOBOro 3(PdeKTa peakiuu Ha OCHOBE 3aKOHOB COXPAHEHHUS MAacChl
BEIIECTB, MPEBPAILCHUS U COXPAHEHUS SHEPTUH;

c(hOopMHUPOBAHHOCTh YMEHHUM COOJIO/IaTh MPaBUIIA MOJIH30BAHUS XUMUYECKOM
NoCcyZ0oi W JabopaTOPHBIM OOOpPYJIOBaHUEM, a TaKXKe TMpaBuia OOpalieHus ¢
BEI[ECTBAMU B COOTBETCTBHHM C WHCTPYKLUMSIMHU IO BBINOJIHEHUIO J1aOOPATOPHBIX
XUMUYECKUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHUN IIJIAHUPOBATh M BBINNOIHATh XUMHYCCKUM
AKCHEPUMEHT (pa3lioKEHUE MEePOKCUAa BOAOPOJA B MPUCYTCTBUU KaTaau3aTopa,
ONpPEAECTIECHUE CpEeabl PAaCTBOPOB BEHIECTB C NOMOIIBK0 YHHBEPCAIBHOIO
WHJUKATOpa, BIUSHUE PA3IMYHBIX (PAKTOPOB HA CKOPOCTh XMMHUUYECKON peaKIu,
peakIui MOHHOTO OOMEHa, KaueCTBEHHBIE PeaklMM Ha cyibdaT-, KapOoHAT- H
XJIOPUJ-aHUOHBI, HA KaTUOH aMMOHHSI, PEIICHUE AKCIEPUMEHTAIbHbIX 3aJad Mo
TeMam «Metamnel» U «Hemeramiabl») B COOTBETCTBUM C MpaBWIaMU TEXHUKH
0€30MacHOCTH MPU OOpaIllEHUH C BEIIECTBAMH U JJaOOpaTOPHBIM 000PY/I0BAHUEM,
NPEACTaBIATh PEe3YyAbTAaThl XUMHYECKOTO0 OJKCIepuMeHTa B (opMe 3amucu
ypaBHEHUI COOTBETCTBYIONIUX pEaKIuii U (OPMYIHPOBATH BHIBOABI HA OCHOBE
3THUX PE3yJIbTATOB;

c(hOpMUPOBAHHOCTh yMEHUW KPUTHUYECKH aHAJIU3UPOBATh XUMHUYECKYIO
uHGOpMAIINIO, TOJIy4aeMyl0 U3 pa3HbIX HCTOYHUKOB (CpEACTBA MacCOBOM
KOMMYHUKaluu, HTEepHET U Apyrux);



chOopMUPOBAaHHOCThL ~ YMEHHUW  COOJIOJAaTh  MpaBWIa  AKOJOTUYECKH
1e7ecoo0pa3Horo TMOBEAEHHUS B OBITY M TPYAOBOM JEATEIBHOCTH B IEJAX
COXPaHEHHUsI CBOErO 3JI0POBbSI M OKPYXKAKOIIEH MPUPOIHOM CPEIbI, OCO3HABATH
OMACHOCTh BO3/ICHCTBHS HA KUBBIE OPTaHU3MBI ONPEACIEHHBIX BEMIECTB, TOHUMAs
cmbicn mokazarenst [IJIK, mosicHATP Ha mnpuMepax CrnocoObl YMEHBIICHUS U
MPEIOTBPAILIEHUS UX BPEAHOIO BO3JICUCTBUA HA OPTraHU3M YEJIOBEKA;

JUIS 00YYaOIIUXCS ¢ OrPaHUYCHHBIMHA BO3MOKHOCTSIMH 3JI0POBBS: YMEHHE
NPUMEHATh 3HAaHWS 00 OCHOBHBIX JOCTYIHBIX METOJIaX ITO3HAHUSI BEIECTB U
XUMHUYECKHUX SIBIICHUM;

JUISL  CIICTIBIX M CIHA0OBUIAIIMX OOYYaIOMMUXCS: YMEHHE HCIOJIb30BaTh
penbedHO-TOUCUHYIO chcTeMy obo3HaueHui JI. bpaiinsa misg 3anmucu XUMHYECKUX

dbopmyi.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KosnyecTBOo 4acoB JIeKTPOHHbIE
HaumeHoBaHMe pa3iesioB U TeM (uudposbie)
Ne ni/m Kontpoabnsie | IlpakTHnuyeckue
NMPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoThbI padoThbI pecypes
Pasnea 1. Teopernueckne 0CHOBbI OPraHMYeCKOH XHMHH
IIpenmeT opranndeckoit xumun. Teopus
1.1 CTPOCHHMSI OPraHUIECKUX COCTUHECHUN A. 3
M. bytieposa
HWroro no pazneny 3
Paspnea 2. YrieBonopoasl
2.1 [IpenenbHbIE YTIEBOAOPOABI — aJTKAHBI 2
99 HenpenenbHble yriieBOAOPOIbI: aIKEHBI, 5 1
aJIKaJIMEHbI, AJIKUHBI
2.3 ApoMaTudecKue yrieBoJa0pPO b 2
94 [TpupoiHbIE HCTOUYHUKH YTIEBOIOPOAOB U 3 1
ux nepepadoTka
Htoro no paznery 13
Paznen 3. Kucioponcoaepxamue oprannyeckue coeuHeHUst
3.1 Cruptsl. Denou 3
39 Anpneruasl. KapO0oHOBBIE KHCIIOTHI. 7 1
CrnoxHuble 3(upbl
3.3 VrineBoasl 3 1




Hroro no pazueny 13
Pa3nen 4. A3oTcoaepikaniue oprannyecKue coeuHeHUs

4.1 AMHHBI. AMUHOKHCIIOTHL. benku 3
Hroro mo pazneny 3
Pa3znen 5. BoicokoMosieKyJIspHbIE COeIMHEHUS

5.1 [Tnactmaccel. Kayuyku. Bonokna 2
Hroro no pazgeny 2
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34




11 KJIACC

KoauuecTBo yacoB DJIeKTPOHHbIE
HanmenoBaHue pa3iesioB U TeM (uu¢posbie)
Ne n/m Konrpoabusie | IIpakTHyeckue
NPOrpamMMbI Bcero o0pa3oBaTe/ibHbIE
padoTbI padoThbI
pecypchbl
Pa3nen 1. TeopeTnueckue 0OCHOBbBI XMMHUM
Crpoenue atomoB. [lepuoanueckuii 3aKoH
1.1 u [leproanyeckast cuctemMa XUMHUYECKUX 3
aneMeHTOB [l. 1. Menneneera
12 Crpoenue BemiectBa. MHOTrOOOpasue 4
' BEIIECTB
1.3 XUMUYECKUE PEAKIINH 6 1 1
Htoro mo pazneny 13
Pa3nen 2. Heopranuueckasi Xumust
21 MerTas 6
2.2 Hemerannst 9 1
53 CBs13b HEOPraHUYECKUX U OPTaHUYECKUX 5
' BELIECTB
Hroro no pazneny 17
Pa3zpnen 3. Xumus v Ku3Hb
3.1 XUMHUS ¥ )KU3HD 4
Hroro no pazneny 4
OBUIEE KOJIMYECTBO YACOB 110 ITPOIT'PAMME 34 2 3







HNOYPOYHOE IINIAHUPOBAHHUE

10 KVIACC
KosnyecTBOo 4acoB JIeKTPOHHbIE
Ne undgposbie
/i Tema YPpoka Beero KOHTpOJILHbIe HpaKTuquKne 05pa30BaTe.11bele
padoThbI padoTsI pecypenI
1 IIpenmeT opraHn4ecKoi XuMuH, eé 1
BO3HUKHOBEHHUE, PA3BUTHE U 3HAUCHHE
Teopust CTpoeHHSI OPraHUIECKUX
2 coequHenuit A. M. Bytneposa, eé ocHOBHBIE 1
MOJIOKEHUS
[IpencraBieHue o Ki1accUPUKAITUU
3 opraHnuyeckux BemniectB. Homenkiarypa 1
(cuctemMatnyeckasi) U TPUBHAJIbHBIE Ha3BaHUS
OpTraHUYECKHUX BEIIECTB
4 AJKaHBI: COCTaB U CTPOEHHUE, 1
TOMOJIOTHUECKHIA Psift
5 Mertan u 3TaH — npocTeime 1
IIPE/ICTAaBUTENH AJIKAHOB
6 AJIKEHBI: COCTaB U CTPOEHUE, CBONCTBA 1
7 OTWIEH U IPONWIEH — MPOCTEUIINE 1
MPE/ICTAaBUTENH aJIKEHOB
3 [TpaxkTrueckas padora Ne 1. «Ilonyuenue 1 1
ATUJICHA U U3yYEHUE €ro CBOMCTBY
Anxanuensl. byranuen-1,3 u
9 MeTmioytaauen-1,3. [lomyuenue 1

CHHTETUYECKOI0 KaydyyKa U PE3UHBI




AJIKMHEBL: COCTaB U 0COOEHHOCTH CTPOCHUA,

10 TOMOJIOTHYECKUAN psll. ALIETHIEH —
MPOCTEUILNN MPEJICTABUTEIb AJIKUHOB

11 Beruucnienus no ypaBHEHHIO XUMHYECKON
peakuuu

12 Apenbl: 6eH3011 ¥ TOIyoJ. TOKCHUYHOCTh
apeHoB

13 ['eneTnueckas CBsi3b YIiIeBOJOPOJIOB,
NPUHAAIEKAIIMX K Pa3IMYHBIM K1accaMm
[IpupoiHbIe HCTOUHUKH YTIIEBOIOPOIOB:

14 IIPUPOJIHBIN ra3 U NOMYTHBIE HEPTSIHBIE Ta3bl,
HE(PTh U MPOJYKTHI €€ epepadoTKu
[TpupoiHbIE HCTOUHUKH YTIEBOIOPOIOB:

15 MIPUPOIHBIN a3 U MOMYTHBIC He(DTSIHBIC Ta3kl,
He(Th U POIYKTHI €€ nepepaboTKu

16 KonTponbhas pabora mo pazaeny
«YTIeBOI0POIBI»

17 [IpenenbHbIE OTHOATOMHBIE CITUPTHI:
METaHOJI ¥ 3TaHoJ. BomopoaHas cBs3b

18 MHOroaTOMHBIE CIIUPTHI: STHJICHTIUKOIb 1
TIIULEpUH

19 ®deHou: cTpoeHHEe MOJIEKYIIbI, (pU3ndecKue u
XUMHUYECKHE CBONCTBA, MPUMEHEHUE

20 Anpreruasl: GopManbAeTHI U alleTalbICTHI.
AneToH

21 OaHOOCHOBHEIE MpeieNibHbIE KapOOHOBBIE
KHUCJIOTBI: MypaBbHHAas U YKCyCHas

22 IIpakTueckas padora Ne 2. «CBoiicTBa




pacTBOpa YKCYCHOM KHCIIOTBD)

CTeapI/IHOBaﬂ " OJICMHOBAas KHCJIOTHI, KaK

23 MPEJICTABUTENN BBICIIMX KAPOOHOBBIX KHUCIOT

24 Mpl1a Kak COJIU BBICIINX KapOOHOBBIX
KUCIIOT, UX MOIOIIee AeHCTBHE
CrnoxHbIe UPHI KaK MPOU3BOIHBIC

25 KapOOHOBBIX KUCIIOT. [ MAPOIU3 CIIOKHBIX
3¢pupoB

26 XKupsl: ruaponn3, NpUMEHEHHE,
OunoJsioruuecKasi pojb )KHPOB
YTneBoasl: COCTaB, KIACCH(PHUKAIINSA.

27 Baxxneilune npeacTaBuTeNn: TIII0K03a,
¢dpykTo3a, caxaposza

)8 Kpaxman u nemnonos3a Kak mpupoIHbIe
TIOJTMEPHI
KonrponbHas padota no pazaeny

29 «Kucnopoaconepxaiue opraHnuecKre
COCMHEHHUS

30 AMUWHBI: METHJIAMUH U aHUJIHH
AMMHOKHCIIOTHI KaK aM(OTEpHBIE

31 OpraHUYeCKHE COCIUHEHUS, UX
Ononoruyeckoe 3HaueHue. IlenTuast

32 benku xkak npupoHbIe
BBICOKOMOJICKYJISIPHBIE COSTUHEHHUS

33 OCHOBHBIE TIOHATHSI XUMHU
BBICOKOMOJICKYJISIPHBIX COCIMHEHHUN

34 OCHOBHBIE METO/IBI CHHTE3a

BBICOKOMOJICKYJIAPHBIX COCHHHGHHﬁ.




[InacTmacchl, Kaydyku, BOJIOKHA

OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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11 KJIACC

Ne
n/n

Tema ypoka

KoanuyecTBo 4acos

Bcero

KonTtpoabHble
padoTbI

IIpakTHYeckue
padoTbI

DJIEeKTPOHHBIE
nu@posBbIe
o0pa3oBaTeJibHbIE

pecypchl

XUMHUYECKUH JIEMEHT. ATOM. DIEKTPOHHAS
KOH(Urypauus aToMoB

Ilepunonnueckuii 3akoH u [lepuonnueckas
cUCTEMa XUMUYECKHUX 1eMeHTOB JI. U.
MenneneeBa, X CBSI3b C COBPEMEHHOU
TEOPHUEN CTPOEHUS aTOMOB

3aKOHOMEPHOCTU U3MEHEHHUS CBOMCTB
XHUMHYECKHUX 3JIEMEHTOB M UX COCTUHEHMH I10
rpynmnaM v nepuojiaMm. 3HaueHue
MEPUOTUUECKOTO 3aKOHA U CUCTEMBI
xumuueckux 3nemeHToB /.M. Menaeneena B
Pa3BUTHHU HAyKU

Crtpoenue BeniecTBa. XuMHUYECKasl CBS3b, €€
BU/IbI; MEXaHU3MbI 00pa30BaHuUsl KOBaJIEHTHO
cBs3U. BogopoaHast cBsA3b

BaneHTHOCTB. DIEKTPOOTPULIATEIBLHOCTb.
Crenens okucnenus. Bemecrsa
MOJIEKYJIAPHOTO U HEMOJIEKYJIIPHOTO
CTPOEHHUS

[Tonsatre o nucnepcHbIx cucteMax. cTuHHBIE
Y KOJUIOMJHBIE pacTBOPBL. MaccoBast 10514
BEILIECTBA B pACTBOPE




Knaccudukanus 1 HOMEHKIaTypa
HEOPraHWYECKUX coeMHEHU. [ eneTnueckas
CBSI3b HEOPTAHUYECKHUX BELIECTB, PA3JIMUYHBIX
KJIacCOB

Knaccudukanus XuMHUUecKUX peakiuii B
HEOPraHWYECKON M OpraHUYECKON XUMUU.
3aKOH COXpaHEHUs MACChl BEIIECTB; 3aKOH
COXpaHEHHUs U NPEBPAILEHUA DHEPTUU IIPU
XUMHUYCCKUX PCAKIUAX

CkopocTts peakiun. O0paTuMble peakiuu.
XUMHUYECKOE paBHOBECHUE

10

[IpakTueckas padora Ne 1. «Bnusuue
pa3nuyHbIX (PAKTOPOB HA CKOPOCTh
XUMHUYECKON peakLum»

11

DnexTponuTHyeckas nucconuanys. [lonstre o
BOZIOpOAHOM moka3zarene (PH) pactopa.
Peaknuu nonHoro oomena. ['maponus
OpPraHUYECKHX M HEOPTaHMUYECKUX BEIICCTB

12

OKHCTUTENbHO-BOCCTAHOBUTEIbHBIC PEAKIIIH.
[Tonsatue 00 35eKTpOIIN3€E PacIUIaBOB U
pacTBOpPOB COJIEH

13

KonrponbHas pabota no pasaeny
«TeopeTnyeckre OCHOBBI XUMUM»

14

Mertaiubl, ux nojioxenue B [lepuoguyeckoit
CHUCTEME XUMUYECKHUX deMeHToB J1. U.
MeneneeBa 1 0COOCHHOCTU CTPOCHUS
aToMoB. OO01Me PU3ndecKue cBOMCTBa
METaJUIOB




CrutaBbl METAJIIOB. DJICKTPOXUMUYECKUH Psif

15 HaIpsKEHUN METaJUIOB
XHUMHUYECKHE CBOMCTBA BaXKHEHIIIMX METAJIJIOB

16 (HaTpuil, Kanui, KanblHUi, MaTHUMN,
ATFOMUHHNA) U UX COCTMHCHHH

17 XHWMHUYECKHE CBOMCTBA XpOMa, MEIU U UX
COCIUHCHUN

18 XuMHYECKHE CBOMCTBA IIMHKA, JKelIe3a U UX
COCIUHEHUH
[Tpaktrueckas padota Ne 2. "Pemenue

19 AKCTIIEPUMEHTAIBHBIX 3a]1a4 110 TEME
«Metamnbi»"
Hewmeramnsl, ux nonosxxenue B [lepuoanueckoi

20 CHCTEME XUMHUYECKHUX 3yemMeHToB J[. U.
MenneneeBa 1 0COOEHHOCTH CTPOEHHUS aTOMOB
du3nyecKkue CBOMCTBAa HEMETAILIOB.

21 AnnoTponus HEMETaUIoB (Ha IpuMepe
KHCJIOpOJia, cepbl, hocdopa u yriaeposa)

29 XHWMHYECKUE CBOMCTBA raJIOTEHOB, CEPHI M X
COCIUHEHUMN

23 XuMu4ecKkue CBOMCTBa a30Ta, pocodpa u ux
COE€IUHEHNN

24 XUMHUYECKUE CBOMCTBA YIiIepoJia, KpeMHUS U
HUX COeIUHEHUN

95 [IpuMeHeHrE BaXKHENIINX HEMETAJUIOB U UX
COE€IUHEHNN

26 O00011eHre U cUcTEMATH3aLMs 3HAHUA 110

TteMme «Hemeramney. Beruncnenus mo




YpaBHEHUSM XUMHUYECKHUX PeaKIii u
TEPMOXHUMHYECKUE PACIETHI

[Tpaktuueckas padora Ne 3. «Permenune

27 AKCIEPUMEHTANIbHBIX 33124 110 TEME 1
"Hemeramnsr'"»

28 KonTponbHas padora o Temam «MeTauib» U 1
«HemeTamis

29 Heoprannueckue u opraHu4ecKre KUCIOTHI. 1
Heoprannueckue u opraHndeckrue OCHOBaHHSI
AMdoTepHbIe HEOPraHUYECKUE U

30 OpraHUYecKHe coenHeHus. [ eHeTrnueckas 1
CBSI3b HEOPTAaHUYECKUX U OPTAaHUUYECKUX
BEIIIECTB
Poiib xMuH B 00€CIICeYEHHH YKOJIOTHYECKOM,

31 YHEPTETHUECKON U MUIIEBON OE30TIaCHOCTH, 1
Pa3BUTUU MEIUIIMHBI
[IpencraBienust 06 OOIMKUX HAYUHBIX

32 MPUHITUIIAX TPOMBIIIICHHOTO MOJYYSHUS 1
Ba)KHEUIIINX BEIIECTB

33 YenoBek B MUpE BEIIECTB U MaTEPHAIIOB

34 XUMHS U 310pOBBE YETIOBEKA

OBHIEE KOJIMYECTBO YACOB I1O ITPOTPAMME 34







YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YHEHUKA

* Xumus, 11 knace/ I'abpuensan O.C., OO111ecTBO C OrpaHUYEHHON
0TBETCTBEHHOCTHIO «/[PODAY; Akninonepuoe obmiectBo «M31aTenbCcTBO
«IIpocseuieHue»

* Xumus / I'abpuensu O.C., OctpoymoB U.T'., Cnagkos C.A., AKIIMOHEpHOE

obmectBo «M3aaTenscTBO «IIpocBemieHue»

METOAUYECKHME MATEPHAJIbBI J1JIAA YYUTEJIA

https://edsoo.ru/metodicheskie-materialy/

HUPPOBBIE OBPA3ZOBATEJ/IBHBIE PECYPCBI U PECYPCBI CETHN
HUHTEPHET

https://urok.apkpro.ru/?ysclid=Imhb0iqfo1834122359#video-collections
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