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HOACHUTEJBHAA 3AIINCKA

[Iporpamma 10 XUMHM Ha YpPOBHE CpeaHero oOmero oOpa3oBaHUS
pazpaborana Ha ocHOBe DenepanpHOro 3akona ot 29.12.2012 Ne 273-03 «0O6
obpazoBanun B Poccuiickoit @eneparnuuy, TpeOOBaHUN K pe3yibTaTaM OCBOCHUS
dbenepanbHOl 00pa3oBaTEBLHOM MPOTpaMMbl CpeAdHEro oOIero o6pa3zoBaHUs
(®OIT  COO), npencraBieHHblx B DeAepaibHOM  TOCYIapCTBEHHOM
oOpazoBarenbHoM crangapre COO, c¢ yuérom KoHuenuuu mnpenoaaBaHus
yueOHOoro mpeamera «XUMHsS» B 00pa3oBaTeNbHBIX OpraHm3anusx Poccuiickoii
Qdenepanuy, pealu3yOIIUX OCHOBHbIE O0Opa3oBaTeIbHBIE MPOTpaMMbl, U
OCHOBHBIX TMoyoxkeHud «Crpareruu pa3BUTHUs BocnUTaHus B Poccuiickoi
Oenepanuu Ha nepuog a0 2025 rona» (Pacnopstxenue IlpaBurenscrBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOAOB K pa3pabOTKe MpOrpamMmbl IO XUMHUHU, K ONPEACTCHUIO
oOwiel cTpareruu o0y4eHHUsl, BOCIIMTAHUS U Pa3BUTUSL OOYUAIOIINXCS CPEACTBAMU
yueOHoro npeamera «Xumusi» 1 10—11 kinaccoB Ha 6a30BOM ypOBHE COCTaBHIIU
koHnenTtyanpHbie TosiokeHuss ®I'OC COO o B3anM0OOYCIOBIECHHOCTH IICNICH,
COJIEp’KaHMs, PE3yJbTaTOB OOy4YeHUss U TpeOOBaHUN K YPOBHIO MOJTOTOBKHU
BBIITYCKHUKOB.

XUMHYECKOE oOpa3oBaHue, oJIy4aemMoe BBITTYCKHUKAMHU
o011eo0pa3oBaTeIbHOM  OpraHu3alluy, SBJISETCS HEOThEMIIEMOM YacThlo HX
oOpazoBaHHOCTU. (OHO CIYXHUT 3aBEPIIAIOIIMM HTAallOM pealu3aluu  Ha
COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIIOUEBBIX LIEHHOCTEH, MPUCYIIHUX
[EJOCTHOM CHCTEME€ XUMHUYECKOro o00pa3oBaHUsA. T I[EHHOCTU KacaroTcs
MO3HAHUS 3aKOHOB MIPUPOABI, POPMUPOBAHUS MUPOBO33PEHHS U OOIIEH KYJIbTYpPhI
YeJI0BEKa, a TaKXKe OSKOJOTWYECKH OOOCHOBAHHOI'O OTHOIIEHHS K CBOEMY
3I0pPOBBI0 M MpUPOJHON cpeae. Peamusyercs xumuueckoe oOpa3oBaHue
oOy4Jaronuxcsi Ha ypoBHE CpelHEro o0IIiero oopa3oBaHus CpelICTBaMH y4eOHOTO
npeaMera «XUMHS», COJIEpKaHUE M TMOCTPOCHHE KOTOPOro OIPEAENIEHbl B
nporpaMMe MO XMMHUU C Y4Y4€TOM cChHenuduKd HayKu XUMHUU, €€ 3HAYCHUS B
NO3HAHUU TPUPOJbI U B MaTE€pUATIbHOMW KU3HM OOIIECTBA, a TAKXKE C Y4ETOM
o0ImuXx 1eled W NPUHIMIIOB, XapaKTEPU3YIOUIUX COBPEMEHHOE COCTOSHUE
CHCTEMBI cpesiHero odmiero oopazoBanus B Poccuiickoit denepanum.

XUMHS KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAayK UrpaeT ocoOyr pojib B
COBPEMEHHOM LMBHWJIM3AIMU, B CO3JJaHUM HOBOW 0a3bl MAaTepUaIbHON KYJIbTYpBHI.
Ona BHOCHUT CBOM BKJIaJ B ((OPMHPOBAHUE PAIIMOHATEHOTO HAYYHOTO MBIIUICHUS,
B CO3JIaHUE IEJIOCTHOTO MPECTABICHUS 00 OKpYXarolleM MHUpPE Kak O €IUHCTBE
OPUPOIBl M YEJNOBEKa, KOTOpoe (OpMUPYETCS B XMMHUU HA OCHOBE NMOHUMAaHUS
BEILIECTBEHHOI'0 COCTaBa OKPY’KAIOIIETO MHPA, OCO3HAHMS B3aUMOCBS3U MEXKIY
CTPOCHUEM BEIIECTB, UX CBOMCTBAMHU U BO3ZMOXXHBIMH 00JIACTSIMU MPUMEHEHHUSL.



TecHO B3aMMOJIEWCTBYS C APYIMMH €CTECTBEHHBIMU HAyKaMH, XUMHS cTaja
HEOTHEMJIEMOM YaCThIO MUPOBOM KYJIbTYpbl, HEOOXOIMMBIM YCIOBHEM YCIIEIIHOTO
TpyJla W >KM3HU KaxJI0ro uieHa oOmectBa. CoBpeMEHHas XUMHUSA KaK Hayka
CO3UJaTeNIbHAsl, KaK HayKa BBICOKMX TEXHOJOTHWW HalpaBjieHa HAa pEUICHUE
rJI00aNbHBIX MPOOJEM YCTOMUMBOTO pa3BUTHS UEJIOBEYECTBA — CHIPHEBOM,
SHEPreTUYECKOM, MUIIEBOM, SKOJOTHYECKON 0€30MacCHOCTH U OXPaHbI 310POBbSI.

B coorBercTBUM ¢ OOIIMMM LENSIMH W TNPUHLIUIIAMH CPEIHEro OOIIero
oOpazoBanus cojepkanue npeamera «Xumus» (10—-11 kimaccrel, 6a30BbI ypOBEHB
U3YYEHHS1) OPUEHTHPOBAHO MPEUMYLIECTBEHHO Ha OOLIEKYJIbTYPHYIO MOATOTOBKY
oOyyJaronuxcsi, HEOOXOJMMYK0 MM JJid BBIPAaOOTKM  MHUPOBO33PEHUYECKUX
OpPUEHTUPOB, YCHEIIHOTO BKJIKYEHUS B JKU3Hb COLMYyMa, MPOJOJKCHUS
o0pa30BaHMsl B Pa3IMYHbIX 00JIACTSIX, HE CBSI3aHHBIX HEMOCPEICTBEHHO C XUMHEH.

CocraBimsomUMHE  npeaMeTa  «XUMUs»  SBISAIOTCS  0a30Bble  KypChbl —
«Oprannyeckas xumus» U «OOImAass M HeopraHUYecKas XUMUS», OCHOBHBIM
KOMITOHEHTOM COJI€P>KaHMsI KOTOPBIX SIBJIIOTCS OCHOBBI 0a30BOIl HAyKH: CUCTEMaA
3HaHUI MO HEOPTaHUYECKOW XUMUU (C BKIIOUEHHEM 3HAHUUN U3 OOIIeH XUMUU) U
OpraHn4eckor xumuu. PopMuUpOBaHME NAHHOW CUCTEMBI 3HAHUM IPU U3YYEHUU
npeaMera 0O€cCleynBaeT BO3MOXXHOCTh PACCMOTPEHHUSI BCEro MHOI000pas3us
BEIIECTB Ha OCHOBE OOIIMX MOHSATHI, 3aKOHOB U TEOPUN XUMHH.

CtpykTypa coaepkanus KypcoB — «Opranunueckas xumusi» U «OOmas u
HEOpraHuyeckas XUMHUsS» cpopMuUpoBaHa B MPOrpaMMeE IO XMMHUU Ha OCHOBE
CUCTEMHOT0 TMOJAXO0/Ja K U3Y4YEHHI0 Yy4eOHOro wmarepuaiga M OO0yClIOBIEHA
UCTOPUYECKM  OOOCHOBAHHBIM  pa3BUTHEM  3HAaHUM Ha  ONpeAesEHHBIX
TEOPETUYECKUX YpPOBHAX. Tak, B Kypce OPraHM4EeCKOM XHMHMHM BEIIECTBA
paccMaTpUBAIOTC HAa YPOBHE KJIACCUYECKOW TEOPHUH CTPOCHMS OPraHMYECKUX
COCAMHEHNI, a TAaKK€ Ha YPOBHE CTEPEOXUMUYECKHUX M DIIEKTPOHHBIX
NpeACTaBICHU O cTpoeHuu BemecTB. CBeneHUs 00 H3y4aeMblX B Kypce
BEIIECTBAaX JAIOTCS B Pa3BUTHHU — OT YIJIEBOJOPOAOB O CIOKHBIX OMOJIOTMYECKU
AKTUBHBIX COCIWHEHMU. B Kypce OpraHnyecKkom XWMHM IIOJIY4YarOT pa3BUTHE
c(hopMHpPOBaHHBIE HA YPOBHE OCHOBHOT'O OOIIEro 0Opa3oBaHUs MEepPBOHAYAIbHbBIC
MPEICTABICHUS] O XUMUYECKOM CBA3M, KIacCU(UKAIIMOHHBIX NMPU3HAKaX BEIIECTB,
3aBHCHUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHHUS], O XUMHUECKOU PEAKLINH.

[log HOBBIM yIJIOM 3peHuss B MpeaMere «XuMmus» 0a30BOr0 YpOBHS
paccMaTpUBaeTCs H3yYEHHbIH Ha YPOBHE OCHOBHOrO 00I1Iero oOpa3oBaHus
TEOPETUYECKU Marepuan M (AaKTOJIOTMYECKHE CBEJCHHS O BEIIEeCTBaXx U
XUMHuYeckoil peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIlasi U HeOpraHuveckas
XUMUS» O00y4aromUMCs TMPEJOCTABISIETCS BO3MOXHOCTh OCO3HATh 3HAYEHHUE
NEPUOJIMYECKOTO 3aKOHA C OOLIETEOPETUUYECKUX U METOJO0JIOTUYECKUX TO3UIUH,



riyoke TMOHATh MCTOPUYECKOE HW3MEHEHHE (YHKIMM JTOro 3akoHa — OT
0000111ar01Iel 10 O0BACHSIOIIEH U TPOTHO3UPYIOIIEH.

Enunas cucremMa 3HaHUN O BaXKHEHIIMX BEIIECTBAX, MX COCTAaBE, CTPOEHUH,
CBOMCTBAaxX M MPUMEHEHHH, a TAKXKE O XMMHUYECKHX PEaKIHSIX, UX CYUHOCTH U
3aKOHOMEpPHOCTAX NPOTEKaHus JomnoyHseTca B Kypcax 10 m 11 kmaccos
AJIEMEHTaMHU COJIEpP)KAHMS, HMEIOIIMMHU KYJIbTYPOJOTUYECKUN W MPHUKIATHON
XapakTep. OTH 3HAaHMS CHOCOOCTBYIOT IOHUMAaHHUIO B3aMMOCBS3UM XUMUU C
JPYTMMH HayKaMH, PacKpbIBalOT €€ poJib B IIO3HABATEJILHONM W IMPAKTHYECKOU
JESTEIbHOCTH YeJIOBEKa, CIIOCOOCTBYIOT BOCHUTAHMIO YBaXXCHHsI K IPOLECCY
TBOpUYECTBAa B 00JACTH TEOPUU M MPAKTUUYECKUX MPUIIOKEHUUA XUMHH, TOMOTAaIOT
BBIIIYCKHUKY OpPUEHTHPOBATHCA B OOIIECTBEHHO © JIMYHOCTHO 3HAYMMBIX
npobsieMax, CBSI3aHHBIX C XUMHEH, KPUTHYECKHM OCMBICIMBATH MHGOpPMAIUIO U
OpPUMEHATh €€ U1 TONOJHEHUsS 3HaHWi, pEelIeHUs WHTEUIEKTYalbHbIX U
AKCIIEPUMEHTAIIbHBIX UCCIEA0BATENIbCKUX 33/1a4. B 1enom copep:kanue yueOHOro
npeaMera  «XUMHSD  JAaHHOTO  YPOBHS  HM3Y4YE€HHMs] OPUEHTHUPOBAHO  Ha
(dopMupoBaHrue y 00yYaromIMXCs MHPOBO33PEHUYECKONW OCHOBBI ISl MOHUMaHUS
¢unocopckux HAEH, TaKUX KaK: MaTE€pUAIbHOE €IMHCTBO HEOPraHUYECKOro U
OpraHUYeCcKOro MHpa, OOYCIOBJIEHHOCTh CBOWCTB BEIIECTB HX COCTAaBOM H
CTPOCHHUEM, I[I03HABAEMOCTh TMPUPOJHBIX SBJICHUM MMyTEM OHKCIIEPUMEHTA U
pellleHHs TNPOTUBOPEUMH MEXAy HOBBIMU (akTaMHM UM TEOPETHUYECKUMHU
IPEANOChUIKAMHU, OCO3HAHUE POJIM XMMUHU B PELIEHUH 3KOJOTUYECKHX MpoldiieM, a
Takke Mpo0JeM cOepexeHUs: IHEPreTUUECKUX PECYPCOB, ChIPbs, CO3JaHUsI HOBBIX
TEXHOJIOTUU U MaTEpPUAJIOB.

B miaHe pemeHus 3agad  BOCIMTAHMS, Ppa3BUTHUS U COLMAIA3ALUU
oOy4Jaronuxcsi TPUHATBIE NPOrpaMMOM MO XWMHHM MOJIXOIbl K OINPEICICHUIO
colepkaHusi M TOCTPOCHUSI TMpeAMeTa MpeaycMaTpuBaroT (OpMUpPOBAHUE
YHUBEPCAIbHBIX yUEOHBIX JEHCTBUN, UMEIOMHUX 0a30BOe 3HAYEHUE IS
pa3IMYHBIX BHUJAOB JIEATEIBHOCTU: pEUIEHUs MpoOJieM, IOMCKa, aHalu3a u
00paboTKn uH(popMau, HEOOXOAUMBIX JJIS MPUOOPETEHHUSI OIbITA TPAKTUYECKON
U HCCIEOBATENbCKON JEATENBHOCTH, 3aHUMAIOIIEH Ba)KHOE MECTO B MO3HAHUU
XUMUH.

B mpaktuke npenojaBaHHs XMMUM KakKk Ha YPOBHE OCHOBHOIO OOWIETrO
0o0pa3oBaHusl, TaK U Ha YPOBHE CPEJIHETO 00IIero 00pa3oBaHus, MPU ONpPECICHUN
coJiepKaTeIbHOW XapaKTEepPUCTUKHU IIeJied HW3Y4YeHHUs MpeIMeTa HaIpaBiICeHUEM
HNEPBOCTENEHHON 3HAYMMOCTU TPAAUIIMOHHO MPHU3HAETCS (OPMUPOBAHUE OCHOB
XUMHUYECKON HAYKH KakK 00JIACTM COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTUYECKOU
NeSATEIbHOCTH Y€JIOBEKa M KAaK OJIHOIO M3 KOMIIOHEHTOB MUPOBOU KyJbTypbl. C
METOJIMYECKOW TOYKH 3pPEHUs TAaKOM MOAXOJ K OIpEACNICHUIO Ielied H3yuyeHus
IIPEIMETA SIBIISIETCS BIIOJIHE ONPABJAAHHBIM.



CoryiacHO JaHHOM TOYKE 3pEHHUs IJIaBHBIMU LEISIMU H3Y4Y€HUs IMpeaMeTa
«Xumus» Ha 6a3oBoM ypoBre (10 —11 ki1.) sBASIIOTCS:

e (opmupoBaHMe CcHUCTEMbl XMMHUYECKUX 3HAHUM KAk  BaKHEHIIeH
COCTaBJISIIOIIEH €CTeCTBEHHO-HAyYHOM KapTHHBI MHpa, B OCHOBE KOTOPOIi
JeKaT KIIOYEBbIE MOHATHUSA, (PYHIAMEHTAIbHBIE 3aKOHBI U TCOPHUH XUMHH,
OCBOCHHE SI3bIKa HAayKH, YCBOCHHE M IMMOHMMAHHUE CYIIHOCTH JOCTYIHBIX
000011eHNIT MUPOBO33PEHUYECKOI0 XapaKTepa, 03HAKOMIIEHHE C HUCTOpUEH
UX pa3BUTUS U CTAHOBJICHMS;

e (opmupoBaHuE U pa3BUTHE MPEICTABICHUN O HAYYHBIX METOJAX MO3HAHUS
BELIECTB M XUMHUYECKUX pEeaKIuil, HEOOXOAUMBIX [JIsi MPUOOpETEeHUs
YMEHHM OpUEHTUPOBAThCA B MHpE BEIIECTB M XUMHUYECKHX SBJICHMH,
MMEIOIIKX MECTO B IPUPOJIE, B TPAKTUYECKON U TOBCEAHEBHOM JKU3HMU;

e Ppa3BUTHE YMEHHI U CIIOCOOOB JEATENBHOCTH, CBSI3AHHBIX C HAOIIOACHUEM U
OOBACHEHHEM XHMMHYECKOTO HKCIIEPUMEHTa, COOJIIOJICHUEM MPaBHII
0€301acHOro OOpalIeHNs C BELECTBAMM.

Hapsiny ¢ atuM, copepxkaTenbHas XapaKTepUCTUKa LeJIed U 3a/1ad U3y4eHus
IpeaMeTa B IPorpaMMme 1Mo XMMHHU YTOYHEHA U CKOPPEKTUPOBaHAa B COOTBETCTBUU
C HOBBIMHU NPUOPUTETAMHU B CHCTEME CpelHero oduiero oopasoanus. CerogHs B
OpernojaBaHUM XUMUUM B OOJblIel CTENeHH OTAAETCA  MPEeANoYTEeHUE
INPAaKTUYECKONH KOMIIOHEHTE COJIep)KaHusi OOy4YeHHUs, OpPHUEHTHPOBAHHOM Ha
IOJATOTOBKY BBIMYCKHUKA 00IIE00pa3oBaTEIbHOM OpPraHU3alvy, BIAJCIOUIETO HE
HAaOOpOM 3HaHUM, a (YHKIUMOHAJIBHOW I'PAaMOTHOCTBIO, TO €CTh CIIOCOOaMH HU
YMEHUSMH aKTHBHOT'O IOJIYYEHHUS! 3HAHUM M NPUMEHEHUS UX B PEabHOW KU3HU
JUTSl peLIEHUS] TPAaKTUYECKUX 3a]a4.

B cBA3M ¢ 3TUM mpu U3y4yeHUM IMpeameTa «XHMHUS» JOMUHUpPYIOIIEe
3Ha4Y€HUE MPUOOPETAIOT TAKKE LIeJIM U 3a]]a4M, KaK:

ajanrtanus o0y4yaronMxcs K YCJIOBUSM JUHAMUYHO Pa3BUBAIOIIETOCS MUPA,
dopMupoBaHHe  UHTEIJICKTyaJlbHO  Pa3BUTOM  JMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYIHUYECTBY, CAMOCTOSATEILHOMY MPUHATHIO TPAMOTHBIX
pelIeHN B KOHKPETHBIX KU3HEHHBIX CUTYalUsX, CBA3aHHBIX C BELIECTBAMU U UX
IPUMEHEHUEM;

dopmupoBaHre 'y OOydyarOUIMXCS  KJIIOYEBBIX HABBIKOB  (KIIFOUEBBIX
KOMIIETCHIIUI), HMEIOIIMX YHUBEPCAIbHOE 3HAYEHUE JUIsl PA3JIUMYHBIX BUJOB
JESTEIbHOCTH: PELIEHUs Mpo0sieM, MOUCKa, aHaiuu3a U o0paboTku MH(popMaluy,
HEOOXOUMBIX I TNPUOOPETEHUS OIbITa JAEATEIbHOCTH, KOTOpas 3aHHMaeT
B&)XHOE MECTO B I[IO3HAHMM XWUMHH, a TaKXe i1 OLUEHKHM C HO3ULUI
AKOJIOTMYECKON O€30MacHOCTH XapakTepa BIUSHUS BEIIECTB M XUMHUYECKHX
IIPOLIECCOB HA OPraHU3M YEJIOBEKA U IPUPOAHYIO CPELY;



pa3BUTHE I03HABATEIBHBIX HHTEPECOB, MHTEJUIEKTYaJIbHBIX M TBOPYECKUX
COCOOHOCTEN 00yYaroIIMXCs: CHOCOOHOCTH CaMOCTOATEIBLHO TPHUOOPETATH HOBBIE
3HAHUA 10 XMMHH B COOTBETCTBUU C KU3HEHHBIMU MOTPEOHOCTSAMHU, UCIOIB30BATh
COBpEMEHHBIC MH(POPMAITMOHHBIC TEXHOJOTHUU JUIsl TIOUCKA M aHaJn3a y4eOHOU u
HAYYHO-TIOMYJISIPHON MH(POPMAIIUN XUMUYECKOTO CO/IEPIKAHMUS;

dopmMupoBaHue U pa3BUTHE Y 00yJAIONIUXCS ACCOIMATUBHOTO U JIOTHYECKOTO
MBILIUICHUS, HAOII0JaTEIBHOCTH, COOPaHHOCTH, aKKYPAaTHOCTH, KOTOPBIE OCOOCHHO
HEOOXOJMMBbI, B YaCTHOCTH, INpPH IUIAHUPOBAHUM U MPOBEACHUH XHMUYECKOTO
AKCIIEPUMEHTA;

BOCIIHUTaHUE Yy OOy4arommxcs YOeXKIEHHOCTH B TyMaHHUCTUYECKOU
HAIPaBIEHHOCTH XWMHUH, €€ BAXKHOW POJHM B PEIICHUH TIO0ATBHBIX MPOOIEM
paloHaIbHOTO MPUPOAOIOJIB30BaHNUS, IOTIOJIHEHUS SHEPreTHYECKUX PECYPCOB U
COXPaHEHUS TPUPOTHOTO PABHOBECHS, OCO3HAHUS HEOOXOIMMOCTH OEpesKHOTO
OTHOIICHUS K TPUPOJIE M CBOEMY 3JI0pPOBBIO, a TaKKe MPUOOPETEHUs OIbITa
WCTIONIb30BaHUsl TIOJIYYCHHBIX 3HAHWM I MPUHATHS TPaMOTHBIX PpEIICHWA B
CUTYaLUsX, CBSI3aHHBIX C XUMUYECKUMH SIBIICHUSMU.

B yueOHOM miaHe cpeaHero oOwiero oOpa3OBaHMS MPEIMET «XUMUD)
6a30BOr0 ypOBHS BXOIHUT B COCTaB MpeAMETHON obmacti «EcTecTBeHHO-Hay4YHBIC
IPEIMETHD».

OO6miee 4nco 4acoB, OTBEAEHHBIX JIJISl U3YUEHUSI XUMUU, Ha 0230BOM YPOBHE
cpeaHero oduiero odpazoBaHusi, coctapisieT 68 yacos: B 10 kimacce — 34 yaca (1
yac B Henelno), B 11 kimacce — 34 gaca (1 gac B Hefiento).



COJAEPXKXAHME OBYUYEHUA
10 KJIACC
OPI'AHUYECKASA XUMUA

Teopernueckne 0CHOBbI OPraHU4eCKOM XUMHUM

[Ipenmet oprannveckoil XUMuU: €€ BOSHUKHOBEHUE, PA3BUTUE U 3HAYCHUE B
MOJIyYEHUH HOBBIX BEIIECTB W MaTepualioB. Teopusi CTPOCHHUSI OPraHUYECKUX
coenunenniit A. M. bytnepoBa, e€ ocHOBHBIE noJI0keHUsI. CTPYKTYpHBIE (hOPMYJIbI
OpraHMYecKUX BellecTB. [omornorusi, wu3zoMmepus. XuMUYecKas CBSI3b B
OPTraHUYECKUX COCAMHEHUSIX — OJIMHAPHBIC U KPATHBIC CBS3H.

[IpeacraBienune o kinaccupuKaluMu OpraHuyeckux BemecTB. HomeHknaTypa
OpPraHMYECKHUX COEJUHEHHUM (CUCTEMaTHdecKas) W TPUBUAJIBHBICE Ha3BaHUs
BAKHEUIIINX MPEICTABUTENEN KIIACCOB OPraHUYECKUX BELIECTB.

OKCIEpUMEHTAIbHbIE METOJIbl H3YyYEeHHUS BEUIECTB M HMX IPEBpaICHUN:
O3HAaKOMJIEHME ¢ oOpa3llaMd OpPraHMYEeCKUX BEIIECTB W MaTepuajaMud Ha HX
OCHOBE, MOJICTMPOBAHUE MOJIEKYJ OpPraHMYECKHUX BEIECTB, HaOIIOACHUE U
OMUCAaHUE JEMOHCTPALMOHHBIX OMBITOB MO MPEBPAIICHUIO OPTaHUYECKUX BEIIECTB
IIpU HarpeBaHuu (IJIaBJIeHHE, OOYTJIMBAHUE U TOPEHHUE).

Yriesoaopoasl

AJIKaHbBI: COCTaB M CTPOEHUE, TOMOJIOTMYECKHMW psAA. MeTaH W 3TaH —
POCTEUIINE TPEICTABUTEIN AQJIKAaHOB: (PU3WYECKHE W XHUMHYECKHE CBOMCTBA
(peakuuu 3aMelieHusl W TOPEHHUs), HaxXOXJICHUE B MPUPOJAE, TOIYyUYCHUE U
IIPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUHN psl. DTUIIEH U MPOMWIEH —
POCTEUIINE TIPECTABUTEIN AQJIKEHOB: (PU3WYECKHE W XHUMHYECKHE CBOMCTBA
(peakuuu TUAPUPOBAHMS, TaJOTCHUPOBAHMS, THUApaTallUd, OKUCIEHUS U
MOJINMEPHU3AIINH), TOTyYEHUE U IPUMEHEHHE.

Ankanuensl: Oyrtamuen-1,3 m merunOyrtaaueH-1,3: cTpoeHue, BaKHEWIINE
XUMUYECKUE CBOMCTBa (peakuusi nmonumepusanuu). [lodydyeHne CHHTETHYECKOIo
KayuyKa U pe3UHBI.

AJKHUHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTUUECKUM psifi. ALIETUIICH
— TMPOCTEHIINIA TPEICTABUTENIb AJKHHOB: COCTaB, CTPOCHHE, (U3HYECKUE U
XUMUUYECKUE CBOMCTBA (peakiuu TUJIPUPOBAHMUS, FAJIOTCHUPOBAHUS, THUpaTallUU,
TOpeHUs), MOJIydeHUE U IPUMEHECHHUE.

Apenbl. benzon: cocrtaB, cTpoeHue, (U3NYECKHE U XMMHYECKHE CBOMCTBA
(peakuuy TaJIOTEHUPOBAHUSI U HUTPOBAHUSA), MOJYyYEHUE U MpUMEHEeHue. Tonyon:
cocmas, cmpoenue, (uzuueckue U  Xumuueckue  ceolcmea  (peaxyuu
2aN02eHUPOBAHUsl U HUMPOBAHUS), NOAy4YeHue u npumereHue. TOKCUYHOCTD



apeHoB. ['eHeTmyeckas CBSI3b MEXAY YIVIEBOJOPOAAMH, MNPHHALICKAIMMH K
Pa3IMYHBIM KJIacCaM.

[IpupoHble MCTOYHUKH YriaeBOAOPOAOB. [IpupogHblii ra3 M NOMyTHBIE
HedTanble Ta3pl. HedTh u e€ mpoucxoxknenue. CrocoObl nepepadoTKu HEPTH:
NEePEroHKa, KPEKUHI (TePMUUYECKUM, KaTadUTHYECKHil), muposu3. I[Ipomykrsl
nepepaboTKu HePTH, UX TPUMEHEHUE B MPOMBIILIEHHOCTH U B ObITy. KaMeHHbIN
yToJib ¥ MPOAYKTHI €ro nepepadboTKu.

OKCIEpPUMEHTAIBHBIE METOJbl HM3Y4YEHHMS BEIIECTB W WX IPEBPAIICHUIL:
O3HaKOMJIEHHE ¢ oOpa3laMu IUIaCTMAcC, KaydyyKOB M PE3UHbI, KOJJICKLIUU
«Hedptb» u  «Yroap», MOACIUPOBAHME  MOJIEKYJ]  YIJIEBOJOPOJOB U
raJIoreHONPOU3BOJHBIX, TPOBEJACHUE TPAKTUYECKON PabOThI: MOJIyYeHHE ATHIICHA
Y U3yYEHUE €TO CBOMCTB.

Pacuérnbie 3anaum.

Bbluucnenuss mo ypaBHEHHMIO XHWMHUYECKOW peakuuu (maccel, 00BEMA,
KOJIMYECTBA MCXOJHOrO BEIIECTBA WJIM MPOAYKTa PEAKIMU 10 U3BECTHBIM Macce,
00BEMY, KOIMUYECTBY OJHOIO U3 UCXOJHBIX BEIIECTB WJIM IPOAYKTOB PEAKIIUH).

Kucaopoaconep:xamue opranuieckue coeuHeHHUs

[IpenenbHble OAHOATOMHBIE CHUPTBL. METaHON W 3TaHOJ: CTPOECHUE,
dusznyeckue U XUMHYECKHE CBOWCTBA (peaklMh C AaKTUBHBIMU MeETaJlJIaMH,
raJIOr€HOBOJIOPOJaMH, TOpEHUE), NpUMEHEHue. BoaopoaHble CBS3M MEXIY
MOJIEKYJIaMU CIIUPTOB. JleficTBHE METaHOJIa U 3TaHOJIa Ha OPraHu3M YeJI0BEKa.

MHoOroaTroMHbl€  CHUPTBL. ~ JTWICHIJUKOIbL U  TIMLEPUH: CTPOECHUE,
¢usznueckue W XUMHUYECKHE CBOMCTBa (B3aUMOJEHCTBUE CO UIEIIOYHBIMU
MeTajljlaMy, KayeCTBEHHAs peakiysi Ha MHOroaTOMHbIE cnupThl). [leficTBue Ha

Opra”u3M 4esnoBeka. [[pumMeHenne rmuuepruHa u STUIICHT KOS,

@deHoJI: CTPOEHHE MOJIEKYJbl, (QHU3WYecCKHhe ¢ XHMHUYECKHE CBOMCTBA.
Toxcuunocts penona. [Ipumenenue penona.

Anpaeruapl U kemowuwvl. Dopmanpaerus, aueTAIbACTU: CTPOCHHE,
bu3uyYecKkre U XMMUYECKHE CBOMCTBA (pEaKIMU OKUCICHHS U BOCCTAHOBJICHUS,
KaueCTBEHHbIE PEaKIUH), OJyUYeHUE U TPUMEHEHUE.

OnHOOCHOBHBIE TMpeeiabHble KapOOHOBBIE KHUCIOTHL.. MypaBbUHAs W
YKCyCHasi KHCJIOTBI: CTpPOCHHE, (PU3NYECKHEe U XMMUYECKHE CBOWCTBA (CBOMCTBA,
oO1ue Ui Kjacca KUCIOT, peaklus 3TepuduKanum), nojJydyeHue U NpuMeHEHue.
CreapuHoBas ¥ OJICMHOBAsl KUCIOTHl KaK MPEICTABUTENIM BBICIIMX KapOOHOBBIX
KHUCIIOT. Mbla Kak COJIM BBICIIUX KapOOHOBBIX KUCIIOT, UX MOIOIIEE JIEHCTBHE.

Cnoxuble »Gupbl Kak MOpPOU3BOAHBIE KapOOHOBBIX KHUCHOT. ['mapomnus
cioxHbIX 3¢upoB. Kupsl. ['naponus xupos. [Ipumenenue xupoB. buonoruueckas
pPOJIb KUPOB.



VYrneBoabl:  cocTaB, KJacCH(PHUKAIUs  YIJIeBOJOB  (MOHO-, JU- H
noyiicaxapuabl). I'oko3a — NpocTelinii MOHOCaxapul: OCOOEHHOCTH CTPOEHUS
MOJIEKYJIbI, (U3MYECKME U XMMHUYECKHE CBOICTBAa (B3aUMOJEICTBUE C
ruapokcuaom meau(ll), okucieHne ammuadHbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTAHOBJICHHE, OpOXKEHHME TIJIIOKO3bl), HaXOXJEHUE B MpPHUPOJE, NPUMEHEHUE,
ouonoruyeckas posb. Potocunres. PpykTo3a Kak U30MEP IITHOKO3bI.

Kpaxman u nemnonosa kak npupojnbie noauMepsl. CTpoeHre Kpaxmana U
neunono3bl.  Du3nueckue W XMMHUYECKHE CBOMCTBAa Kpaxmana (THAPOIIH3,
KaueCTBEHHAs! PEAKIUS C HOJIOM).

DKCHepUMEHTANIbHbIE METOJbl HM3YYEHHUS BEIIECTB W WX MPEBpAIICHUI:
pOBe/ICHHE, HAOJIOJCHHE W OMNHCAHWE JIEMOHCTPALMOHHBIX ONBITOB: TOPEHHUE
CIIUPTOB, KAYECTBEHHBIE PEAKIMU OJHOATOMHBIX CHUPTOB (OKHCIEHHUE 3TAaHOJIA
okcunoM Menu(ll)), MHOroaToMHBIX CHUPTOB (B3aUMOJIEHCTBHUE TJIUIIEPUHA C
rugpokcugom meau(ll)), anpaernnos (oOKUclIeHHE aMMUAYHBIM PACTBOPOM OKCHIA
cepeopa(l) u rumpoxcumom wMenu(ll), B3zammomeicTBUEe Kpaxmanga C HOJOM),
IIPOBEICHNE MPAKTUUECKON PabOThI: CBOMCTBA pacTBOPa YKCYCHOM KUCIIOTHI.

Pacuérnbie 3anaum.

Boluucnenuss mo ypaBHEHHMIO XHMHMUYECKOW peakuuu (macchl, 00BEMA,
KOJIMYECTBA MCXOJHOrO BEIIECTBA WJIM MPOAYKTa PEAKIMU MO U3BECTHBIM Macce,
00BEMY, KOJIMUYECTBY OJHOIO U3 UCXOAHBIX BEIIECTB WJIK IPOAYKTOB PEAKIIIH).

A3oTcoaeprkaniue OpraHM4ecKue COeIMHEHUSI.

AMMHOKHCIIOTHI KaK amM(pOTEepHbIE OpraHuyueckue coeauHeHus. dusndeckue
U XUMHUYECKHME CBOWCTBA aMUHOKHUCIOT (Ha mpuMepe rimiuHa). buomoruueckoe
3HAYEHUE aMHUHOKUCIOT. [lenTuabr.

benku kKak npuUpOIHBIE BBICOKOMOJIEKYJISIpHBIE coenuHeHus. llepBuuHas,
BTOpPUYHAsT M TPETUYHAsl CTPYKTypa OeiakoB. XHMHYECKHUE CBOWCTBA OEJIKOB:
TUAPOIIN3, ICHATYpallsl, KAYECTBEHHBIE peaKIMy Ha OCIIKU.

OKCHEpUMEHTAIbHBIE METOJbl HM3YYEHHUS BEIIECTB M WX IPEBpAIICHUIL:
HaOJIIOICHUE U ONMKMCAaHUE JTEMOHCTPALIMOHHBIX OMBITOB: JeHATypanus OEJIKOB MpU
HarpeBaHUM, LIBETHbIE PEAKIIUU OEJIKOB.

BricokoMoJieKyJISIpHBbIE COeIMHEHU S

OCHOBHBIE MOHSATHS XWMHH BBICOKOMOJIEKYJISIPHBIX COEAMHEHHUI: MOHOMED,
NOJIUMEpP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPU3AINH, CPEIHSSI MOJIEKYJIIpHas
Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJIEKYJISIPHBIX COEOUHEHHN —
NOJIMMEPU3ALMS U TTOJTUKOHICHCALIHS.

DOKCHEepUMEHTAIbHBIE METOJbl M3YYEHHUS BEIIECTB M HX IPEBpAIICHUIL:
O3HaKOMJIEHHE ¢ 00pa3liaMu MPUPOIHBIX U MCKYCCTBEHHBIX BOJOKOH, IMJIACTMACC,
Kay4YyKOB.

MexxnpeaMeTHbIE CBSI3H.



Peanuzanus MexxnpeaMeTHbIX CBS3€M MPU U3YYEHUH OPraHUYE€CKOW XUMUH B
10 xnacce ocylIecTBISETCS 4Yepe3 HCIOIb30BaHHE KaK OOIIMX €CTECTBEHHO-
HAYYHBIX TOHSTUW, TaK W TMOHSITUHU, SIBIAIOIIUXCS CUCTEMHBIMHU JJIsI OTIEIbHBIX
IPEAMETOB €CTECTBEHHO-HAYYHOr'O 1IUKIIA.

OO6mIme ecTeCTBEHHO-HAYYHbIE MMOHSATHS: SBIICHUE, HAYYHBIN (PakT, TUTIOTe3a,
3aKOH, TEOpHs, aHalIM3, CUHTE3, Kiaccu(ukauus, NepuoIuyHOCTb, HAOIIOEHNUE,
U3MEPEHUE, IKCIIEPUMEHT, MOAECIUPOBAHUE.

@dusuka: Marepusi, DHEprus, mMacca, aroM, DJJEKTPOH, MOJIEKyJa,
SHEPreTUYECKUl ypOBEHb, BEUIECTBO, TEJIO, OOBEM, arperaTHOE COCTOSHUE
BEILIECTBA, (PU3UYECKUE BETUUMHBI U €AMHUIIBI X U3MEPEHUS.

buonorus: kierka, opranusMm, Ouocdepa, oOMEH BEIIECTB B OpraHusMe,
doTtocuHTE3, OMOJOTMYECKH aKTUBHBIC BellecTBa (O€IKW, YIJIEBOJIbI, KHUPHI,
(epMeHTHI).

['eorpadusi: MuHEpasbl, TOPHBIE MOPOJBI, MOJIE3HbIE UCKONAEMBbIE, TOILIUBO,
pecypchl.

TexHOnmorus: INHUILEBbIE MPOAYKThI, OCHOBBI PAalMOHAIBHOIO IHUTAHUS,
MOIOIIIAE CPENICTBA, JICKAPCTBEHHBIE U KOCMETHYECKHUE MPENapaThl, MaTEPUAIIBI U3
VCKYCCTBEHHBIX U CHHTETHYECKUX BOJIOKOH.

11 KJIACC
OBILIASA U HEOPTAHUYECKAA XUMUA

Teopernyeckue OCHOBbI XUMUHU

XUMUYECKU dneMeHT. AToM. Sapo aroma, H30TONBL JDJIEKTPOHHAS
000J10uKa. DHEPreTHUECKUe yPOBHH, MOAYPOBHU. ATOMHBIE opOuTamu, S-, p-, d-
anemMeHThl. OCOOCHHOCTH pacIpeieNieHus JJIEKTPOHOB MO OpPOWTAISIM B aTOMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOAOB. DIESKTPOHHASI KOH(PUTYypallUsi aTOMOB.

[Tepuoanueckuil 3akoH U [lepuoguyeckas cucremMa XMMHUYECKHUX DJIEMEHTOB
. Y. MenneneeBa. Csi3b nepuoauyeckoro 3akona u Ilepuoauyeckoil cuctemsl
xuMmudeckux 3nemeHToB . M. MeHnneneeBa ¢ COBpEMEHHOW TEOpPUEH CTPOEHHUS
aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHHUS CBOWCTB XUMHYECKUX OJJIEMEHTOB H
o0pazyeMbIX MMM TPOCTBIX M CJIOXHBIX BEIIECTB MO TPYIMIaM U MEPHOJIaM.
3HavyeHue MepUOoANYECKOro 3aKOHA B pPa3BUTUU HAYKHU.

Crtpoenue BemiecTBa. XUMHYECKass CBSI3b. BHJbl XMMHYECKOW CBA3U
(koBaJIeHTHasl HEMOJISIpHAash W TOJISIpHAs, MOHHAs, MeTajuimdeckas). MexaHu3Mbl
o0pa3oBaHMsI KOBAJIEHTHOM XMMHMUYECKOW CBsI3W (OOMEHHBII U JOHOPHO-
aKkIenTopHslii). BomopoaHas cBsi3b. BajaeHTHOCTh. DIEKTPOOTPULATEIBHOCTb.
Crenenb okucnenus. MMoHbI: KaTHOHBI U AaHHOHBI.



BemectBa  MOJIEKYJISIDpHOTO M HEMOJEKYJSIDHOTO  CTPOEHHUA.  3aKOH
MOCTOSTHCTBA COCTaBa BEIIECTBA. THIbI KPUCTALNIMYECKUX PEIIETOK. 3aBUCUMOCTD
CBOICTBA BEILIECTB OT TUIA KPUCTATUIMYECKON PEIIETKH.

[TonsiTE O HHUCHEPCHBIX cUcCTeEMaX. VICTUHHBIE UM KOJIJIOMJHBIE pPacTBOPHI.
Maccosast 10J1s1 BelIecTBa B paCTBOPE.

Knaccudukanms HEOPraHUYECKUX COEMHECHUM. Homenknatypa
HEOpPraHUYECKHX BeIIeCTB. ['eHeTMyeckass CBA3b HEOPraHMYECKUX BEIIECTB,
MPUHAJICKANIUX K PA3JIMYHBIM KJIaCCaAM.

Xumudeckas  peaknusa.  Knaccudukanmss  XUMHYECKHX — peaKIuii B
HEOPraHUYECKOW M OpPraHUYE€CKOW XHMHUHU. 3aKOH COXPAHEHHUS MAaCChl BEUIECTB,
3aKOH COXPAHEHUS U MIPEBPALLCHHS SHEPTUH MIPU XUMHUECKUX PEAKIIUSX.

CKopocTh peakimu, e€ 3aBUCUMMOCTh OT paznu4HbIX (pakTtopoB. OOpaTuMbIe
peakuuu. Xumuuyeckoe paBHoBecue. MakTopbl, BIHSIOMIKE HA COCTOSHUE
xuMuueckoro pasHosecus. [Ipunnnn Jle [larense.

Dnextponutuueckas auccounanus. CuiabHbie U cinadbie anekTpoiauTsl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCIIAsl, HEUTPAJIbHAs, LIEJIOYHAS.

OKHUCIIUTENBHO-BOCCTAHOBUTEBHBIC PEAKIIVH.

DKCNEPUMEHTAIIbHBIE METOJbl M3YUYE€HUS BEHIECTB U WX NPEBPALICHUN:
nemoHcTpanus Tabnun «llepuonnueckas cucremMa Xxumuueckux snemeHtoB /. U.
MenpeneeBa», U3y4eHHE MOJIETCH KPUCTAUIMYECKUX PEHIETOK, HaOIIoJeHue U
OMHUCaHUE JEMOHCTPAIMOHHBIX U JIA0OPATOPHBIX OMBITOB (Pa3JIOKEHUE TIEPOKCHIA
BOJIOPOJia B MPUCYTCTBUU KATAIM3ATOPA, ONPEAEICHUE CPENIbl pACTBOPOB BEIIECTB
C TOMOUIBI0 YHUBEPCAIBHOTO HWHIWKATOPA, pEaKIMH HOHHOTO OOMEHA),
IPOBEICHUE TTPAKTUIECKON paboThl «BiausHue pa3nuyHbiX GakTOPOB HA CKOPOCTH
XUMHUYECKON PEAKIIUN.

Pacuétnrble 3amaumn.

Pacuérsl 10O ypaBHEHUSIM XUMHUUYECKUX pEAKUHUA, B TOM YHCIE
TEPMOXUMUYECKHAE PACUEThl, PACUETHl C HCHOJIB30BAHUEM IOHATUS «MAaCcCOBas
JTOJISI BEIIECTBAY.

Heopranuueckass XuMus

Hemeranmnel. Ilonoxxkenne HemerayuioB B Ilepuoguyueckoirt  cucreme
xuMmudeckux anemeHToB J[. M. MeHneneeBa U OCOOEHHOCTH CTPOCHHS aTOMOB.
®du3nyeckre CBOMCTBA HEMETAUIOB. AJUIOTPONHUS HEMETAUIOB (Ha MpuMepe
KHCJIOpO/a, cepbl, hochopa u yriepoaa).

XUMHUYECKHE CBOMCTBA BA)KHEHIIUX HEMETAUIOB (TajoreHOB, CEphI, a30Ta,
docchopa, yriepoga U KpeMHHs)) W HUX  COEAMHEHUUH  (OKCHUJOB,
KHCJIOPOJICOJIEPIKAITUX KUCIIOT, BOAOPOAHBIX COSIUHEHUI ).

[IprMeHeHre BaXKHENIIIMX HEMETAJUIOB U UX COEITUHEHUI.



Meramnsl. Ilonoxenne meraiioB B llepuognueckon cucreMe XHMHUYECKUX
anemeHToB [[. . MenaeneeBa. OcOOEHHOCTU CTPOEHUS AIEKTPOHHBIX 000JI0YEK
aToMOB MeTayioB. OOume guinyueckue cBorcTBa MeTauioB. CIulaBbl METAJIIOB.
DJIEKTPOXUMHUYECKUAN PAJT HAIPSYKEHU METaJIOB.

XUMHUYECKHE CBOMCTBA BAKHEUIIMX METAUIOB (HATPUM, KaJIMil, KaJblIHi,
MarHui, aTlfOMUHUH, LIUHK, XPOM, KEJI€30, ME/Ib) U UX COEJIMHEHUHN.

O6mue cnocoObl MojayueHus MetaioB. [IpumeHeHne MeTamioB B OBITY H
TEXHUKE.

OKCHEpUMEHTANIbHBIE METOJbl M3YYEHHUS BEIIECTB M WX IPEBpAIICHUIL:
U3YUYEHUE KOJUIEKIMH «MeTamibl U CIUIaBbl», O00pa3loB HEMETANIOB, PELICHUE
AKCIIEPUMEHTANILHBIX 3aJ]a4, HaOJOJICHUE M ONHCAHHE JAEMOHCTPAIMOHHBIX U
71a00paTOPHBIX OMBITOB (B3aMMOJICHCTBUE THAPOKCUIA ATIOMUHHUSA C PacTBOpaMHU
KHCJIOT U LIEJI0Ye, KaYECTBEHHBIE PEaKMU HA KAaTUOHBI METAJIJIOB).

Pacuérnbie 3anaum.

PacuéTtel maccel BemiecTBa MM 00bEMA ra3oB MO HW3BECTHOMY KOJIUYECTBY
BEIIECTBAa, Macce WM O00BEMY OJHOIO M3 YYaCTBYIOIIMX B PEAKIMH BEIIECTB,
pacu€rbl Macchl (00bEMa, KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIMH, ECIH OAHO
U3 BEIIECTB UMEET MPUMECH.

XuMHSA M KM3Hb

Ponp xuMum B oOecrieueHHH SKOJOTHYECKOM, YHEPreTHUEeCKON W IHILECBOM
0€e301aCHOCTH, pa3BUTHUU MeAUUUHBL. [lOHATHE O Hay4HBIX METOJaxX MO3HAHUS
BELIECTB U XUMUYECKUX PEAKIIH.

[IpeacraBinenuss 00 OOHMMX HAYYHBIX MPUHIUIIAX [POMBIIIJICHHOTO
MOJIYYEHHUS BAXKHEUIIINX BEILIECTB.

YeoBeK B MHUpE BEIIECTB M MATEPUATIOB: BAXXKHEHUIIHE CTPOUTEIbHBIC
MaTepuayibl, KOHCTPYKUHMOHHBIE MaTepuasbl, KpacKh, CTEKJIO, KEepaMHKa,
MaTepualbl JJs 3JIEKTPOHMKH, HaHOMAaTEpHUasbl, OPraHWYECKUE U MHUHEPAIbHbIC
yA0OpeHus.

XUMHSL ¥ 310pOBbE YEJIOBEKA: IMpaBUJIa HCIONb30BAaHUSA JIEKAPCTBEHHBIX
penaparoB, MpaBuiia 0€30MaCHOTO MCIOIb30BAHUS MPENapaToB OBITOBOM XHUMHUU
B IIOBCEJHEBHOM KU3HMU.

MeXnpeaMeTHbIE CBSI3H.

Peanuzamuss  MeXnpeaMETHbIX  CBsI3ed MpU  HM3y4YeHHH OOled U
HEOpPraHM4ecKorM XxuMuM B 11 Kilacce OCylIECTBIISIETCS YEPE3 MCIOJIB30BAHUE KAK
OoOIMX €CTeCTBEHHO-HAYYHBIX TOHSATHH, TaK W TOHATHNA, SBISIONIUXCS
CUCTEMHBIMU JJI OT/AEJIbHBIX IPEIMETOB €CTECTBEHHO-HAYYHOI'O [IUKJIA.

OO0mue ecTecTBEHHO-HAyYHbIE TMOHSATHA: HAyYHbIH (PakT, TMIIOTE3a, 3aKOH,
TEOpUsl, aHalu3, CHUHTE3, KIacCUPUKaLUs, MEePUOJAUYHOCTh, HAOIIOECHUE,
9KCIIEPUMEHT, MOJICJIMPOBAHUE, U3MEPEHUE, SIBIICHHE.



®du3uKa: MaTepus, SHEPTHsl, Macca, aToOM, JIEKTPOH, IIPOTOH, HEUTPOH, UOH,
U30TOIl, paIMOAKTUBHOCTh, MOJIEKYJIa, SHEPTreTUUECKU YPOBEHb, BEIIECTBO, TEJIO,
00bEM, arperaTHOe COCTOSIHME BEIIeCTBa, (PM3UUYECKUE BEIMYMHBI U €AUHUIIBI UX
U3MEpPEHUSI, CKOPOCTh.

buonorus: kmerka, opraHm3M, 9JKOCHCTeMa, Ouocdepa, Makpo- U
MUKPOSJIEMEHTBI, BATAMUHBI, 0OOMEH BEILIECTB B OpraHU3Me.

I'eorpadusi: MuHepasbl, TOpHBIE MOPOJbI, MOJIE3HBIE WCKOMAeMbIe, TOIUIUBO,
peCypchl.

TexHomorus: XUMHUYECKasi MPOMBIIUICHHOCTh, METAJUTyprusi, MPOU3BOJICTBO
CTPOUTENBHBIX MAaTEPUAJIOB, CEIIbCKOXO3SMCTBEHHOE MPOU3BOJICTBO, IMHUILIEBAs
MPOMBINIJIEHHOCTh,  (hapMalieBTUYECKass  MPOMBIIIJIEHHOCTh,  ITPOU3BOJICTBO
KOCMETUYECKHX IMpernapaToB, IPOU3BOJACTBO KOHCTPYKIIMOHHBIX MaTEpHaJIOB,
AIEKTPOHHAS MPOMBIIUIEHHOCTh, HAHOTEXHOJIOTUH.

IIJTAHWUPYEMBIE PE3VJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 XUMIN
HA BA30BOM YPOBHE CPEJIHEI'O OBIIIEI'O OBPA3OBAHU S

JIMYHOCTHBIE PE3YJIBTATDBI

OI'OC COO ycranaBauBaeT TpeOOBaHMS K pe3yjbTaTaM OCBOCHHS
oOyJaroImuMucS TIPOTpaMM  CpeaHero ooOmero oOpa3oBaHus (JIMYHOCTHBIM,
METanpeIMETHBIM U mOpeaAMeTHbIM). HaydHo-MeTonuueckol OCHOBOW st
pa3paboOTKH IJIAHUPYEMBIX PE3YJbTaTOB OCBOEHHUS MPOTpaMM CPEIHEro OOIIEero
00pa3oBaHUs SBJISETCS CUCTEMHO-IEATEIbHOCTHBIN MOIXO/.

B coorBeTcTBUM € CHCTEMHO-AEATEIBHOCTHBIM MOJXOJOM B CTPYKTypeE
JUYHOCTHBIX PE3yJIbTaTOB OCBOCHUS MpeaMeTa «XUMHsS» Ha YPOBHE CPEIHEro
00111ero 00pa3oBaHUs BBIICJIECHBI CICAYIOIINE COCTABISIOIIME:

OCO3HaHUE OOYYAIOMIMMHCS POCCHUUCKOW TpakIaHCKOW HWJEHTUYHOCTH —
TOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSITEIbHOCTU U CAMOOIIPEICIICHUIO;

HaJu4Yue MOTUBAIIMHU K 00YUEHHUIO;

I[eJICHANPABJICHHOE PA3BUTHE BHYTPEHHUX YOCKICHUN JTUYHOCTU HAa OCHOBE
KJTFOUEBBIX IIEHHOCTEW U MCTOPUUYECKUX TPaaUlIMii 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh M CIHOCOOHOCTh OOYYalOUIUXCS PYKOBOJCTBOBATHCS B CBOEH
JEATEIbHOCTH 1IEHHOCTHO-CMBICJIOBBIMU YCTAHOBKAMHU, MPUCYIIUMHU I€JI0CTHOM
CHUCTEME XMMHYECKOT0 00pa30BaHUs;

HaJIM4Me MMPABOCO3HAHUS IKOJIOTHYECKON KYJIBTYpPhl U CIOCOOHOCTH CTABUTh
L€ U CTPOUTH KU3HECHHbBIE IJIaHBbI.

JInyHOCTHBIE pE3ybTaThl OCBOCHUS MpeaMera «XHUMHsS» JAOCTUTAOTCS B
€AMHCTBE Y4YEOHOW ¢ BOCIUTATEIBHOM MAESATEIBHOCTHU B COOTBETCTBUU C
F'YMaHUCTUYECKUMH, COUUOKYJIbTYPHBIMHU, JyXOBHO-HPABCTBEHHBIMH IIEHHOCTSAMHU
U HJealaMUd POCCHICKOrO0 TPa)KIaHCKOrO OO0IEeCTBa, MPUHATHIMU B OOIIECTBE



HOpMaMH W  TpaBWIAMH  TIOBEJCHUS,  CIOCOOCTBYIOIIMMH  IpOIlECcCam
CaMOIIO3HAHUs, CaMOpPA3BUTHS W HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTHU
o0yyarommxcs.

JIMYHOCTHBIE pE3yJIbTAThl OCBOEHHUS IpeaMeTa «XHUMHUS OTpaxaroT
c(hOpMHUPOBAHHOCTh OIBITA ITO3HABATEIIBHOM M TMPAKTUUYECKOW JICSATEIHLHOCTH
00yyJaroImuXcs Mo peanu3aluy IPUHATHIX B 00IIECTBE IEHHOCTEH, B TOM YHUCJIE B
YaCcTH:

1) rpa:x1aHCKOr0 BOCIIMTAHUSA .

OCO3HaHHS 00YUYAOIIMMHUCS CBOUX KOHCTUTYITMOHHBIX IIpaB U 00SI3aHHOCTEH,
YBa)KEHHUS K 3aKOHY U MTPABOIOPSIKY;

NPEJCTAaBICHUSI O COLMAIBHBIX HOPMax M MpaBWJIaX MEKIMYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;

TOTOBHOCTM K COBMECTHOM TBOPYECKOW JEATEIIbHOCTU TMpPU CO3JAHUU
y4eOHBIX MPOEKTOB, PEUICHUHU YYEOHBIX M MO3HABATENIbHBIX 3a/1ay, BHIITOIHEHUU
XUMHUYECKUX IKCIIEPUMEHTOB;

CITIOCOOHOCTH TIOHMMAaTh M NIPUHUMATh MOTHBBI, HaMEpPCHHS, JIOTUKY H
apryYMEHTBI IPYTUX MPU aHAIM3€E PA3TUYHBIX BUIOB YU€OHOM AESTEIbHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHUA:

IIECHHOCTHOT'O OTHOILICHUSI K MCTOPUYECKOMY M HaydHOMY HAacJeAulo
OTCUYECTBECHHON XMMUH,;

YBKEHHSI K TPOILIECCY TBOPYECTBA B 00JIACTH TEOPUU M MPAKTUUYECKOTO
MPUMEHEHUSI XMUMHUHU, OCO3HAHUSI TOTO, YTO JOCTHXKCHHS HAyKH €CTh Pe3yJIbTaT
JUTTEIbHBIX ~ HAONIOAEHUW, KPOIOTIMBBIX  JIKCIIEPUMEHTAIBHBIX  IOHMCKOB,
MIOCTOSTHHOT'O TPY/Ia YYEHBIX U MPAKTHUKOB;

MHTEpeCca U TMO3HABATEIbHBIX MOTHUBOB B IOJYYEHHH M TOCIEIYIOIIEM
aHaju3e MHQpOpPMAIIUU O MEPEJAOBBIX JTOCTHIXKEHHUSIX COBPEMEHHOM OTEUYECTBEHHOMU
XUMHH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUA:

HPABCTBEHHOI'O CO3HAHUS, STUUECKOT0 TOBEJCHUS;

CITOCOOHOCTH OIEHUBATh CUTYyalluH, CBA3AHHBIC C XUMUUYECCKUMHU SIBJICHUSIMH,
Y MPUHKUMAaTh OCO3HAHHBIE PEUICHUS, OPUEHTUPYSICh HA MOPaJIbHO-HPABCTBCHHBIE
HOPMBI U ICHHOCTH;

TOTOBHOCTH OIIEHMBATh CBOE MOBEACHUE M TMOCTYIKH CBOMX TOBapHUIIEH C
MO3UIMA HPABCTBEHHBIX M IPABOBBIX HOPM M OCO3HAHUE MOCIEACTBUN 3THUX
MOCTYIIKOB;

4) popmMupoOBaHMS KYJIbTYPHI 310POBbS:

MOHUMAHUSl IIEHHOCTEH 3J0pOBOTO M Oe3omacHoro oOpasza KU3HH,
HEOOXOJIMMOCTH OTBETCTBEHHOI'O OTHOIICHHUS K COOCTBEHHOMY (DU3WYECKOMY U
MICUXUYECKOMY 3JI0POBBIO;



coOMIoICHUsT TIpaBWJI OE30MacCHOTO OOpalleHHs] C BEIIECTBAMH B OBITY,
IIOBCETHEBHOM KU3HU U B TPYIOBOU JIEATEIBHOCTH;

MOHUMAHUSl 1IEHHOCTH TIPaBUJl HHAUBUAYAIHHOTO U  KOJUIEKTUBHOIO
0€301acHOro MOBEICHUS B CUTYalIUAX, YTPOXKAIOIIKX 3JOPOBBIO U KU3HHU JIIOJIEH;

OCO3HAHUS TOCIICJICTBUNA W HEMPHUSATUS BPEIHBIX MPHUBBIUCK (yHmOTpeOIeHUS
AJIKOT0J15, HAPKOTUKOB, KypEHUS );

5) Tpy10BOr0 BOCIUTAHMS:

KOMMYHUKATHBHOM  KOMIIETEHTHOCTH B  y4eOHO-HCCIIEI0BATEIHCKON
NESATEeTPHOCTH, OOIIECTBEHHO IIOJIE3HOM, TBOPYECKOW W  APYIHMX BHJIAX
NEeSATEbHOCTH,

YCTAaHOBKM Ha AaKTUBHOE Y4YaCTHE B PEUICHUH NPAKTHYECKUX 3adad
COIIMAJIbHOM HAIPaBIEHHOCTH (B paMKax CBOETO KJlacca, IIKOJIbI);

MHTEpeca K MPaKkTUUECKOMY M3Y4YEHUIO Mpodeccuii pa3nuyHoro pojia, B TOM
YHUCJIe Ha OCHOBE MIPUMEHEHUS TPEAMETHBIX 3HAHUM MO0 XUMUM;

YBaXKEHHUS K TPYAY, JIOISIM TPyJa U pe3ybTaTaM TPYAOBOU ESITEIbHOCTH;

TOTOBHOCTH K OCO3HaHHOMY BBIOOPY HWHIWBHUIYAJIbHOW TPACKTOPUU
oOpazoBaHusi, Oyaymiedl mnpodeccur W peanu3alud COOCTBEHHBIX >KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX UHTEPECOB, CIIOCOOHOCTEN K XMMHU, HUHTEPECOB U
noTpeOHOCTEH 00IIecTBa;

6) ’K0J10r14eCKOro BOCIIMTAHMS:

AKOJIOTMYECKU 11€71IeCO00Pa3HOTO OTHOIICHHUS K TPUPOJE, KaK HCTOUYHHUKY
CYIIECTBOBAHMS KU3HU Ha 3€MIIE;

MOHUMAaHUS TJIOOAIBHOTO XapakTepa SKOJOTUYECKUX MPOOIeM, BIUSHUS
SKOHOMMYECKHUX MPOIECCOB HAa COCTOSIHUE MPUPOJAHON U COLIMAIBHON CPE/IbI;

OCO3HAHUS HEOOXOJUMOCTH HCIIOJIB30BAHUS JOCTIDKEHUW XUMHH IS
pelIeHus: BOIPOCOB PALlMOHATILHOTO IPUPOAOIOIb30BaAHNUS;

AKTUBHOI'O HENPUSITHS JEUCTBUN, NPUHOCAIIUX BpEN OKpYKarollen
IPUPOIHON Cpeie, YMEHHS TPOTHO3UPOBATH HEOJATONMPHUATHBIE DKOJIOTHYCCKUE
MOCJEACTBUS MPEINPUHUMAEMBIX IEUCTBUN U MPEIOTBPALIATh UX;

HaJIM4Yusl Pa3BUTOr0 3KOJIOTMYECKOTO MBIIUIEHUS, YKOJIOTUUECKON KYJIbTYPHI,
ombITa JEATEIIbHOCTH HKOJIOTUYECKOM HaIlpaBJICHHOCTH, YMEHUS
PYKOBOACTBOBAaTbCSI UMM B TO3HABATEIIbHOM, KOMMYHUKAaTHUBHOW W COLHUAIBHOMN
MpaKkTUKE, CIOCOOHOCTM M YMEHHUS aKTUBHO MPOTUBOCTOSITH HJEOJIOTUU
xeMohoouu;

7) HEHHOCTH HAYYHOI'0 NO3HAHUS:

c(hOPMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKU U OOIIIECTBEHHOW MPAKTUKH,

NOHUMAaHUsl CHeUUuPUKA XUMUM KaK HayKd, OCO3HaHUs €€ pojlud B
dbopMHUpOBAaHWU PANMOHATHFHOTO HAYYHOTO MBINIJICHUS, CO3/IaHUU IIEIOCTHOTO



IPEACTABICHUS 00 OKpYXKaroUleM MUpE KaK O €IMHCTBE NPHUPOJAbI U YEJIOBEKA, B
NO3HAaHUU TPUPOAHBIX 3aKOHOMEPHOCTEH U PpELIEHUU MNpoOJIeM COXpaHEHUs
IPUPOTHOTO PABHOBECHS;

yOexkAEHHOCTH B  0COOOM 3HAYMMOCTH XMMHMHM Il  COBPEMEHHOMU
OUBWIM3ALMU: B €€ TYMaHUCTMUYECKON HamnpaBJIE€HHOCTH U BaXXHOW pOJIM B
CO3JJaHMU HOBOW 0a3bl MaTepuaIbHOU KYyJbTYpPbl, PELIEHUHU TI100aTbHBIX TPOOIeM
YCTOMYHUBOI'O Pa3BUTHS UYEJIOBEYECTBA — CHIPHEBOW, SHEPreTUYECKOU, NUIIEBON U
HKOJIOTMUECKON O€30MacHOCTH, B Pa3BUTHUM MEIULMHBL, OOECIEYEHUH YCIOBUN
YCIEIIHOTO TpyJa M OSKOJOTHYECKH KOM(OPTHON JKHM3HM KaXJOTO 4YJIeHa
00IIIeCTBA;

€CTECTBEHHO-HAYYHOH TI'PAaMOTHOCTH: IIOHMMAaHHUSl CYLIHOCTH METOJOB
MO3HAHUS, HCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTHU HCIOJIb30BaTh
NoJIy4aeMble 3HAHMS JJIS aHAIN3a U OOBSICHEHUS SIBJICHUN OKPY’KaOIIEro MUpa U
IPOUCXOASIINX B HEM U3MEHEHU, YMEHUS J1eJ1aTh 000CHOBAaHHBIE 3AKIIOUECHHS Ha
OCHOBE HAay4HbIX (PaKTOB W HMEIOLIUXCS JAaHHBIX C LENbI0 IOJyYeHUs
JIOCTOBEPHBIX BBIBOJIOB;

CHIOCOOHOCTH CaMOCTOSATEIBbHO HCIOJIb30BaTh XUMHUYECKUME 3HAHUS IS
penieHust Ipo0JieM B peajbHbIX KU3HEHHBIX CUTYaLUSX;

UHTEpeca K NO3HAHUIO U UCCIIEI0BATENIbCKON AESITEbHOCTH;

TOTOBHOCTH M CIOCOOHOCTH K  HEMPEPHIBHOMY  OOpa30BaHUIO |
caMoOOpa30BaHHIO, K AaKTUBHOMY IIOJIYYEHUIO HOBBIX 3HAHU 1O XHMHH B
COOTBETCTBHUH C KU3HEHHBIMHU MOTPEOHOCTAMH;

MHTEpeca K OCOOCHHOCTSAM Tpy/Aa B Pa3audHbIX chepax nmpodeccruoHambHOMI

JNEATEIIBHOCTH.
METANPEIMETHBIE PE3YJIBTATbBI

MertamnpeaMeTHbIE PE3yIbTaThl OCBOCHHS YUEOHOTO TIpeaMeTa «XUMHUS» Ha
YPOBHE CpeAHEro 00IIero 00pa3oBaHus BKIHOYAIOT:

3HaYUMBIE 1 (QOPMHUPOBAHHUS  MHPOBO33PEHHUS  OOydaIOIINXCS
MEXTUCITUTUTHHAPHBIC (MEXKITPEIMETHBIC) OOICHAYYHBIC TOHSATHS, OTPAXKAIOIINE
IIEJIOCTHOCTh HAyYHOM KapTHHBI MHUpa H CHENU(PHKY METOJOB TO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIICCTBO, DHEPTHs, SBIICHUC,
IpoIiecC, CUCTeMa, HayYHBIH (aKT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTbh, 3aKOH,
Teopusl, UccleJoBaHNe, HAOTI0IeHUE, U3MEPEHNE, IKCIIEPUMEHT U JIpyTHe);

yHUBEpCaAIbHBbIC Y4eOHBIC NEWCTBHs (TIO3HABATEIbHBIC, KOMMYHHUKATHBHBIC,

pEryJsiTUBHBIE), o0ecreynBaoIne (dopMupoBaHue (GyHKIMOHAIBHOU
TPaMOTHOCTH M COITMAIEHON KOMITETEHITUU 00yUYaIOITNXCS;
CIIOCOOHOCTH o0yyarommxcs UCIOJIb30BaTh OCBOEHHBIE

MEXIUCHUIUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEpPCAIbHBIC yueOHbIC
JIEUCTBUS B MIO3HABATEIIBHON U COLUAIIbBHON MPAKTHUKE.



MeranpeaMeTHbIE PE3YJbTAThl OTPAXKAOT OBJIAJICHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TO3HABATEIbHBIMH, KOMMYHUKATHUBHBIMU U  PErYyJATHUBHBIMU
JIEMCTBUSIMU.

OBJaagenue YHUBEPCAJIbHBIMH Y4eOHbIMU NMO3HABATEJIbHBIMHU
NefCTBUAMMU:

1) 6a3oBble JIOrHYECKHE 1eHCTBUS:

CaMOCTOSITeIbHO  (popMynupoBaTh U aKTyaJIM3UpOBaTh  MpoOsemy,
BCECTOPOHHE €€ paccMaTpuBaTh;

ONpENENATh LEIU JEATEIbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUU HX
JTOCTHXKEHUS, COOTHOCUTD PE3YJIbTAThI AEATEIBHOCTH C MOCTABICHHBIMU LIEJISIMU;

MCIIO0JIb30BaTh MPHU OCBOCHUU 3HAHUN NPUEMBI JIOTMYECKOTO MBILIIJICHUS —
BBIJICTIATh XapaKTEPHBIC MPU3HAKU MOHSTUM M YCTaHABIMBATh UX B3aUMOCBS3b,
WCITIOJIb30BATh COOTBETCTBYIONINE TIOHSITHS NIl OOBSICHEHUS OTJEIBHBIX ()aKTOB U
SIBJICHU;

BBIOMpATh OCHOBAaHUS M KPUTEPUU I KIacCU(PUKAIMU BEIIECTB U
XAMHUYECKUX PEAKIIHM;

YCTAHABIIMBAaTh MPUYUHHO-CICICTBEHHBIE CBSA3M MEXKIY H3y4aeMbIMHU
SIBJICHUSIMH;

CTPOHUTH JIOTMYECKUE pacCyXacHUs (MHIAYKTUBHBIC, JCAYKTUBHBIC, IIO
AQHAJIOTMH), BBISBISTH 3aKOHOMEPHOCTU M IPOTHBOPEUMS B PACCMATPUBAEMBIX
SIBJICHUAX, (DOPMYJIHPOBAThH BHIBOJIBI M 3aKJIFOUEHUS;

MPUMEHATH B MPOILIECCE MO3HAHUS, UCIIOJIB3YEMBIE B XUMHUHM CUMBOJIMYECKHE
(3HAKOBBIE) MOJICIIH, TPEOOPA30BHIBATE MOACIBHBIC MIPEICTABICHUS — XUMHYCCKUN
3HaK (CHMMBOJ) OJJIEMEHTa, XHUMHYecKas ¢GopMmyJia, ypaBHCHHE XHMHUYECKOM
peakiuyu — MpU PEHICHUU Y4eOHBIX MO3HABATEIbHBIX W MPAKTHUUYECKUX 3ajady,
MPUMEHATh Ha3BAHHBIE MOJEIbHbBIC MPEICTABICHUS ISl BBISIBJICHUS XapaKTEPHBIX
MPU3HAKOB U3YYaE€MbIX BEIIECTB U XMMUUYECKUX PEAKIIHIM.

2) 6a3oBble HcCiIeA0BaTEILCKHE TeiCTBUS:

BJIaJIETh OCHOBAMHU METOJIOB HAYYHOTO ITO3HAHHS BEIIECTB U XUMHYECKUX
peaKIuii;

dbopMyIIMpPOBATH IEIU U 33/1a41 UCCIICIOBAHUS, UCIIOIb30BaTh TOCTABIICHHBIC
U CaMOCTOSTEIHHO C(OpMYyITHMpPOBaHHBIE BOIMPOCHl B KA4YECTBE HMHCTPYMEHTA
MO3HAHUS U OCHOBBI JJi1 (POPMUPOBAHUSI THIOTE3bI MO MPOBEPKE MPABUIBLHOCTU
BBICKA3bIBAEMBIX CYKJICHUM;

BJIaJICTh HABBIKAMU CAMOCTOSITEJIbBHOTO IUIAHUPOBAHUS U  IPOBEACHUS
YYEHUYECKUX IKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUSI HAOIIOAATh 32 XOJIOM
mpoIiecca, CaMOCTOATENIBHO MPOTHO3UPOBATH €ro pe3yibTar, (PopMyIupoBaTh
0000111eHNS ¥ BBIBOBI OTHOCUTEIIBHO JIOCTOBEPHOCTH PE3YJIbTATOB UCCIICIOBAHMS,
COCTaBJISITH OOOCHOBAHHBINM OTYET O MPOJCITAHHON paboTe;



npuoOpeTaTh OMBIT YYEHWYECKOHW HCCIEAOBATENIbCKOW U MPOEKTHOM
NEeATENbHOCTH, MPOSBIATH CIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIIBHOMY
NOMCKY METOJIOB pEUICHUS MPAaKTUYECKUX 3a/1ady, HPUMEHEHUIO0 pa3IMnyHbIX
METOJI0B IMO3HAHMSL.

3) pa6ora c nnpopmanueii:

OPUEHTUPOBATHCSI B PA3UYHBIX HCTOYHMKAX UHPopMamuu (Hay4dHO-
NOMyJisipHasi JUTEpaTypa XUMHUYECKOTO COJEp’KaHUs, CIPaBOYHBbIE MOCOOUS,
pecypcbl HTepHeTa), aHanmM3upoBaTh UHPOPMAIIMIO PA3TMYHBIX BUAOB U (opM
pEeCTaBIICHHUS, KPUTHYECKHU OLICHUBATh eé JOCTOBEPHOCTh U
HEMPOTUBOPEYUBOCTb;

(GbopMyIHpOBaTh 3aMpOChl U MPUMEHSTh PA3TMUYHBIE METOJIbI MPHU MOUCKE U
otbope wuHOpPMAIIUK, HEOOXOAWMOW JUISI BBIMOJHEHHS Y4YEOHBIX 3ajad
OIIPEECIEHHOTO TUIIA;

NpUOOpPETaTh OMBIT HCIOJIb30BaHUS HH(OPMAIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUM U PA3TUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BBIOMpATh  ONTUMaIbHYI0  (GOpMYy  TPEACTABICHUS
uHpopmaruu (cxemsl, rpaduKu, T1arpaMMbl, TaOJIULbI, PUCYHKU U APYTHE);

UCIIOJIb30BaTh HAyYHbIA A3BIK B KayecTBE CpeAcTBa Npu padoTe C
XUMUYECKON wuHpOpMaIeil: NPUMEHATh MEXIpeAMeTHbIe ((pusuyeckue u
MaTEMaTUYECKUE) 3HAKU U CUMBOJIBI, (hOpMYIIbl, a00peBHATYPBI, HOMEHKIATYPY;

UCIIOJI30BaTh W MpeoOpa3oBbIBATH 3HAKOBO-CHMBOJUYECKUE CpEACTBA
HarJISIIHOCTH.

OBiaeHne YHUBEPCAJIbHBIMH KOMMYHHUKATHBHBIMU AeHCTBUSIMH:

3aJlaBaTh BOMPOCHI MO CYLIECTBY 00CYKJa€MOW TEMBbI B XOJ€ JUAJIOra U/UiIH
IUCKYCCHM,  BBICKa3bIBaTh  HJeH, (OPMYyJIHpPOBATb CBOU  MPEAJIOKEHUS
OTHOCUTEJILHO BBIMOJIHEHUS IPEAJIOKEHHON 3a/1a4;

BBICTYNIATh C MpE3CHTAIMEel pe3ylbTaTOB IO3HABATEIILHON NESITENbHOCTH,
MOJIYYE€HHBIX CAMOCTOSITEILHO UJIM COBMECTHO CO CBEPCTHUKAMU MIPHU BHITIOJIHEHUU
XUMHUYECKOTO IKCIEPUMEHTA, MPAKTHUYECKOW pabOThl MO HCCIEJOBAHUIO CBOMCTB
U3Y4YaeMbIX BEILECTB, peaan3aluy y4eOHOro MpoekTa U (OpMyIupoBaTh BHIBOJIBI
0 pe3ysbTaTaM MPOBEAEHHBIX HCCICAOBAHUM MyTEM COTJIACOBAHUS TO3UIUN B
X0J1e 00CYyX ACHUS U 0OOMEHA MHEHUSIMH.

OgjajieHNe YHUBEPCAJbHBIMH PeryJATHBHBIMU JeHCTBUSIMHU:

CaMOCTOATENIbHO IJIJAHUPOBATh W OCYIIECTBIATH CBOIO IMO3HABaTEIbHYIO
NEeATENbHOCTh, ONpenesis €€ Leaud W 3aJadd, KOHTPOJIMPOBAaTH M IO Mepe
HEOOXOAMMOCTH KOPPEKTHUPOBATh MpEIJaraéMblii aJIropuTt™M JAEUCTBUU NpuU
BBINIOJIHEHUM YYEOHBIX U HCCIENOBATENbCKUX 3a7ad, BbIOMpaTh Haubojee
3¢ }exTUBHBIN crOCOO MX pelIeHUsT ¢ YYETOM TMOJyYEHHUS HOBBIX 3HAHUU O
BEILIECTBAX U XUMUYECKHUX PEAKIIUSX;



OCYIICCTBJIATL CAMOKOHTPOJIb CBOEH ACATCIIPHOCTH Ha OCHOBC CaMOadHaIn3a
H CaMOOILICHKH.

INPEAMETHBIE PE3YJIBTATBI

10 KVIACC

[IpenmetHbie pe3ynbTaThl OCBOEHUS Kypca «OpraHudeckas XUMHS»
OTPAXKAIOT:

c(hOpMHUPOBAHHOCTh  MPEJCTABICHHH O XHMHYECKOH  COCTaBIISIOIICH
€CTECTBEHHO-HAyYHOW KAPTUHBI MHUpPA, POJM XUMHUU B TIO3HAHUM SBJICHUU
npupojabl, B (GOPMUPOBAHUU MBIIUICHUS W KYJIbTYpbl JIMYHOCTH, €€
(GYHKIHOHATBHOM TPaMOTHOCTH, HEOOXOIMMOM AJI pEHIeHUS] TPAKTUYECKUX 3a1au
U DKOJIOTMYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3JI0POBBIO M MPUPOTHOM
cpene;

BJIQJICHUE  CHCTEMOM  XUMHUYECKMX  3HAHMM, KOTOpas  BKJIIOYAeT:
OCHOBONOJIATAOIINE TOHATUS (XMMHYECKUWA JJIEMEHT, aToM, JJIEKTPOHHAas
0001109Ka aTOMa, MOJIEKYJIa, BAJICHTHOCTh, AJIEKTPOOTPUIIATEIILHOCTh, XUMHYECKas
CBsI3b, CTPyKTypHas (dopmyna (pa3BEpHyTass M COKpall€¢HHas), MOJib, MOJSpHas
Macca, MOJISIpHBIH 00BEM, YIJIEPOJIHBIA CKeNleT, (yHKIMOHAJIbHAS TpyIIa,
paauKan, u30MepHs, H30MEPbI, TOMOJIOTUYECKHUMN PsAJl, TOMOJIOTH, YTIE€BOAOPOIbI,
KHCJIOPOJ U a30TCOJEpKAIIUE COCIUHEHUS, MOHOMED, IMOJIUMEpP, CTPYKTYpHOE
3BE€HO, BHICOKOMOJIEKYJISIPHBIE COEAMHEHUS); TEOPUU U 3aKOHBI (TEOPUSI CTPOCHUS
oprannueckux BemecTB A. M. ByTiiepoBa, 3aKkOH COXpaHEHHUSI MAacChl BEIIECTB);
3aKOHOMEPHOCTH, CUMBOJMYECKHI SI3bIK XUMHH; MHUPOBO33PEHUYECKHE 3HAHUS,
JeXalMe B OCHOBE MOHUMAHUS NPUYMHHOCTH W CHUCTEMHOCTH XHMHUYECKHUX
SIBJICHUW, (PAKTOJOTMYECKHUE CBEIACHUS O CBOMCTBAaX, COCTaBe, MOJYYECHUU U
0€e301acHOM HCIIOJIb30BAHUM BAXKHEWIUX OPraHUYECKUX BEIIECTB B OBITY U
MPAKTUYECKOM JEATEIbHOCTH YEIOBEKA;

c(hOpMHPOBAHHOCTh yYMEHHI BBISABIATh XapaKTEPHbIC MPHU3HAKH TOHSITHH,
yCTaHaBJIMBAaTh WX B3aUMOCBS3b, HMCIOJIb30BaTh COOTBETCTBYIOIIUE MOHSTHUS MPU
ONMCAaHUU COCTABA, CTPOCHUS U MIPEBPALICHUN OPTAHUYECKUX COEAUHEHUN;

c(hOpMHPOBAHHOCTh YMEHHI HCIOIb30BATh XUMHUYECKYI0 CHUMBOJHKY JIJIS
COCTAaBJICHHUSI MOJIEKYJSIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOHM, COKpaIEHHOMN)
dbopMysl OpraHMYeCKMX BEIIECTB W YPaBHEHUN XUMHUUYECKUX PEaKIIUi,
W3TOTaBIIMBAaTh MOJIEIM MOJIEKYJ OPTaHMYECKHX BEUIECTB JJI WILTIOCTPALMU HX
XUMHYECKOTO U MTPOCTPAHCTBEHHOTO CTPOCHHUS;

c(hOpMUPOBAHHOCTh YMEHUN YyCTaHABIMBATh MPUHAJIEHKHOCTh H3YYCHHBIX
OpPraHMYECKHUX BEIIECTB 10 HX COCTaBY U CTPOCHUIO K OMNPEICIEHHOMY
KJIacCy/Tpynne coequHeHu (yriIeBOJOpPOAbl, KHCIOPOJ U a30TCOAEpKalIue



COCMHEHUSI, BBICOKOMOJICKYJISIDHBIE COEIMHEHMS), JaBaTb WM Ha3BaHUS 110
cuctematnueckoir HomeHkmatype (IUPAC), a Takke TpPUBOAWTH TPUBHAIBHBIC
Ha3BaHUS OTACJBHBIX OPraHUYECKUX BEIIECTB (ITHIICH, MPOMWICH, alleTUJICH,
ATUJICHTJIUKOJb, TIUIEpUH, (HEeHOd, (PopManbAerul, aleTalbIeruja, MypaBbUHAs
KHCJIOTA, YKCYCHAsl KUCJIOTa, OJIECMHOBAs KMCJIOTA, CTEAPUHOBAsI KUCJIOTA, TIII0K034,
bpyKTO3a, Kpaxmal, eJUTI0J103a, TIUIUH);

c(hOpMUPOBAHHOCTh yMEHHUS OIpPEACIATh BHABl XHMHUUYECKON CBSI3U B
OpPraHUYECKUX COCTUMHEHUAX (OJJMHAPHBIC U KPATHBIC);

c(OpPMHPOBAHHOCTh YMEHUS TPUMEHATHh TIOJOXKECHHUSI TEOPUU CTPOCHUS
oprannueckux BemiectB A. M. bytiepoBa 11t 0ObSICHEHUS 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOCHHUS; 3aKOH COXPAaHEHUSI MacChl BEILIECTB;

chOpMHPOBAHHOCTh ~ yMEHWH  XapaKTepu3oBaTh  COCTaB, CTPOCHUE,
du3nYecKue W XUMHUYECKHE CBOWCTBA TUIIWYHBIX MPEICTABUTEIICH pPa3THIHBIX
KJIACCOB OPTraHMYECKUX BEIIECTB (METaH, 3TaH, STUJICH, MPOIWUJICH, AlleTUJICH,
Oyraauen-1,3, metunOyraauen-1,3, O€H30JI, METAHOJ, 3TAHOJ, ATHJICHTJIUKOJIb,
[IIMIEepyH, (EHOJ, alleTalbIeTH I, MypaBbUHAs M YKCYCHAasl KHCIIOTHI, TJIIOKO3a,
KpaxMall, [IeJUII0JI03a, aMUHOYKCYCHAsl KMCJIOTa), WILTIOCTPUPOBATH T€HETUUECKYIO
CBSI3b MEXJYy HUMH YPaBHCHHSIMU COOTBETCTBYIOIIMX XHUMHUYECKHX pPEaKIHUil ¢
UCIIOJIb30BAaHUEM CTPYKTYPHBIX (hopMyT;

c(hOpMHPOBAHHOCTh YMEHHS XapaKTepPU30BaTh UCTOUYHUKH YTIJIEBOIOPOIHOTO
ChIpbsi (He(Th, NOPUPOJAHBIA Ta3, yrojb), CHOCOOBI HUX MEpPepadbOTKH U
MPaKTUYECKOE TPUMEHEHHE MPOYKTOB MEPepadOTKH;

c(OpPMHPOBAHHOCTh YMEHHM MPOBOJUTH BBIUMUCIEHUS IO XUMHUYECKUM
ypaBHEHUSIM (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOI'O BEILECTBA WJIU MPOAYKTa
peakiMyu MO W3BECTHBIM Macce, 00bEMY, KOJHUYECTBY OJHOTO U3 HCXOIHBIX
BEILIECTB UJIM MPOIYKTOB PEAKIIUN );

c(hOpMHPOBAHHOCTh YMEHHUH BIAJIETh CHUCTEMON 3HAaHUKA 00 OCHOBHBIX
METOJ[aX HAYyYHOI'0 MO3HAHUS, UCIOIb3YEMbIX B XUMUHU MPU U3YUECHHUH BEIIECTB U
XUMUUYECKUX SIBJICHUMN (HAOJI0AeHUE, U3MEPEHHE, IKCIIEPUMEHT, MOJICIMPOBAHHUE),
UCIIOJB30BaTh CHUCTEMHBIE XHMHWYECKHE 3HAHWUS JJISI TPUHATUS PpELICHUA B
KOHKPETHBIX JKA3HEHHBIX CHUTyallUMsX, CBS3aHHBIX C BEIIECTBAMH U HUX
PUMEHEHUEM;

c(hOopMUPOBAHHOCTh YMEHHI COOJIO/IaTh MPaBUIa MOJ30BAHUS XUMUUYECKOM
NOCYJIO M J1abopaTOpHBIM OOOPYJOBAaHMEM, a TaKXKe MpaBWia OOpalleHUs C
BEIIECTBAMU B COOTBETCTBUM C MHCTPYKIIUSIMH IO BBITIOJIHEHHUIO JTA0OPATOPHBIX
XUMUUYECKHUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHUW IUIAHUPOBATH U BBINOJIHATH XUMHYECKUM
AKCIIEPUMEHT (IIpEeBpallleHHs] OPraHUYECKUX BEIIECTB MPU HArPEBaHUH, MOJyUEHUE
ATUJIEHA M U3YYEHHE €ro CBOWMCTB, KA4€CTBEHHbIC PEAKIUU OPraHUuYECKHUX



BEIIECTB, JCHATypalusi OCKOB MPH HArpEeBaHWMU, I[BETHHIE pPEaKIMH OEKOB) B
COOTBETCTBMM C TMpPAaBWIAMH TEXHUKH OE€30MAaCHOCTH MpHU OOpalieHUuu C
BELIECTBAMU U JAOOPATOPHBIM OOOpPYAOBaHUEM, MPEICTABIATh PE3YJIbTAThI
XUMHUYECKOTO SKCIEpPUMEHTa B (opMe 3amucu ypaBHEHHH COOTBETCTBYIOIIHUX
peakuuii u GopMyIUpPOBATH BEIBOABI HA OCHOBE 3TUX PE3yJIbTATOB;

c(hOpMUPOBAHHOCTh YMEHUW KPUTHUUYECKU aHAIM3UPOBATH XHUMHYECKYIO
uH(opMaIMIo, MOIYy4YaeMyK U3 pa3HbIX HCTOYHHUKOB (CpelICTBa MAacCOBOM
uHdopmaruu, aTEepHeT U ApyTrHX);

chOpMHUPOBAHHOCTh ~ YMEHHUH  COONIOJATh  MpaBWiIa  SKOJOTHYCCKH
1EeJIecCO00pa3HOro TMOBEIEHUS B OBITY M TPYJOBOM JEITENIBHOCTH B LEJAX
COXpPaHEHUSI CBOETO 3J0POBbSI M OKPYKAKOUIEH NPUPOJHON Cpenbl, OCO3HABATH
OMAaCHOCTb BO3JICHCTBUSI HAa JKUBBIE OPraHU3MbI ONPEACIEHHBIX OPraHHUYECKUX
BelIecTB, MoHUMas cmbica nokazatens [1JIK, moscHATh Ha mpuMepax CrnocoObl
YMEHBIIICHUSI W TMPEJOTBpAIleHUsT HMX BPEIHOTO BO3JEHCTBUSL HAa OpPraHU3M
YEJI0BEKA;

JUIsT 00yYaronuxcsi ¢ OrPaHUYCHHBIMU BO3MOKHOCTSIMH 3]I0POBbS: YMEHHUE
NPUMEHSTh 3HAHUSI 00 OCHOBHBIX JOCTYIHBIX METOAAaX IO3HAHUS BEIIECTB U
XUMUYECKUX SIBJICHUI;

JUISL CIENBIX M CIa0OBUIAIIMX OOYYaIOIIUXCS: YMEHHE HCIOJIb30BaTh
penbeHO-TOUCUHYIO crcTeMy oOo3HaueHui JI. bpaisa mis 3amucu XUMMHUYeCKuX

dbopmyi.
11 KJIACC

[IpenmeTHble pe3ynbTaThl OCBOCHHMSI Kypca «OOIIas M HeopraHHuecKas
XUMHSD OTPaAXkKakoT:

c(OPMHPOBAHHOCTh  MPEJACTABICHUNA: O XHUMHYECKOM COCTaBIISIONICH
€CTECTBEHHO-HAYYHON KAPTUHBI MHUpa, pPOJIM XUMUU B [O3HAHUM SIBJICHUU
OpupoAbl, B  (QOPMUPOBAHMU MBIIUIEHUS W KyJbTYpbl JIMYHOCTH, €€
(YyHKUHMOHATBHOM TPaMOTHOCTH, HEOOXOIMMOM AJI pEHICHUS] TPAKTUYECKUX 3a]a
U DKOJIOTMYECKHM OOOCHOBAHHOT'O OTHOUIEHHUS K CBOEMY 3/I0POBBIO M MPUPOIHOM
cpene;

BJIQJICHUE  CHUCTEMOM  XUMHMYECKMX  3HAHUM, KOTOpas  BKIIIOYAET:
OCHOBOITOJIATAIOIIME TMOHATUS (XUMHYSCKUIM 3JIEMEHT, aToM, u3orom, S-, p-, O-
AJIEKTPOHHBIE OPOUTANM aTOMOB, HWOH, MOJIEKYJia, MOJIb, MOJIIPHBIM OOBEM,
BAJICHTHOCTb, JJIEKTPOOTPULIATEIBHOCTD, CTEIIEHb OKUCIICHUS, XUMUYECKAs CBSA3b
(KoBaJIeHTHas, MOHHAsI, METAIUIMYECKAs, BOJOPOIHAS ), KPUCTAJUIMYECKAs PEIIETKa,
TUAMBl ~XUMHUYECKUX  PEAKLUUM, PACTBOp, DJIEKTPOJUTHI,  HEINEKTPOJIUTHI,
ANEKTPOJUTUYECKAs JUCCOLUALMS, OKHUCIUTENb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUYECKON peakUnuy, XUMUYECKOE PaBHOBECHUE); TEOPUHM M 3aKOHBI (Teopus



BJICKTPOJUTUYECKON JUCCOLManuu, nepuoandeckuid 3akoH [[. M. Menpneneesa,
3aKOH COXPaHEHUsI MacChl BEIIECTB, 3aKOH COXPAHEHUS U MPEBPAIICHUS SHEPTUU
IpU XUMHUYECKHX PEaAKIUAX), 3aKOHOMEPHOCTH, CHUMBOJIMUECKUN S3BIK XHMUH,
MHUPOBO33PEHYECKHE 3HAHUS, JIEKAIINE B OCHOBE IOHMMAHUS NPUYUHHOCTH U
CUCTEMHOCTH XWMUYECKHUX SIBICHUH, (PAaKTOJIOTHUYECKHUE CBEJCHUS O CBOMCTBAX,
COCTaBe, MOJIy4YE€HUU U 0€30MacHOM HUCMOJIb30BAHUM BAKHEUIIINX HEOPTaHUYECKUX
BEILIECTB B OBITY U MPAKTUUECKON JEATCIBHOCTH YEIOBEKa,;

c(hOpMHPOBAHHOCTh YMEHHM BBIABIATH XapaKTEpPHbIE MPHU3HAKH TOHSITHUH,
YCTaHaBJIMBAaTh WX B3aUMOCBS3b, HUCIOJIb30BaTh COOTBETCTBYIOIIUE MOHSTHUS MPU
OMUCAaHUH HEOPTAaHUYECKUX BEIIECTB U UX MPEBpAIlCHUI;

c(hOpMHPOBAHHOCTh YMEHHI HCMOIb30BATh XUMHUYECKYI0 CHUMBOJMKY JIJIS
coctaBiieHus (HOpPMYJ BEIIECTB W  yPaBHEHUH  XUMHUYECKUX  PEAKIIHMH,
cuctemarnueckyto HomeHkaarypy (IUPAC) u TpuBHnanbHble Ha3BaHUs OTACIBHBIX
HEOPraHUYECKUX BeIIeCTB (yrapHblii ra3, YIJIEKUCIBIM Ta3, aMMHaK, TamiéHas
U3BECTh, HETalIEHAsl U3BECTh, MUTHEBAs COJIA, TUPUT U JIPYTHUE);

c(hOpMHPOBAHHOCTh YMEHHU OTNPEACNATh BaJICHTHOCTh U CTETICHb OKUCIICHUS
XUMUUYECKUX AJIEMEHTOB B COEAMHEHUSX PA3JIMUYHOrO COCTAaBa, BHUJ XUMHYECKOU
CBsI3U (KOBaJIEHTHAs, MOHHAs, METAUIMYECKas, BOJOPO/IHAS) B COCTMHCHUSX, THUII
KPUCTAJUIMUECKON PEMIETKM KOHKPETHOTO BEIIeCTBa (aTOMHAs, MOJIEKYJspHas,
MOHHAsA, METAININYECKAs), XapaKTep Cpellbl B BOJAHBIX PAaCTBOpPaX HEOPraHUYECKHUX
COCJIMHCHM;

c(hOopMHUPOBAHHOCTh yMEHUM yCTaHaBJIMBATh MPUHAJIC)KHOCTh
HEOPTraHWYECKUX BEIIECTB IO HMX COCTaBYy K OMNpPENeNEHHOMY KIacCy/Tpymime
COEAMHEHUN (MPOCThIE BEHIECTBA — METAJIbI U HEMETAJUIbl, OKCUJbI, OCHOBAHUSI,
KHUCIIOTBI, aM()OTEPHBIC THAPOKCHIBI, COJTH );

c(hOpMHUPOBAHHOCTh YMEHHI pacKpbIBaTh CMBICI MEPUOAUYECKOr0 3akoHa Jl.
N. MenneneeBa v IEeMOHCTPUPOBATH €TI0 CUCTEMATUZUPYIOLTYIO, 00BSICHUTEILHYIO
¥ TIPOTHOCTHYECKYIO (DYHKITUU;

c()OPMHPOBAHHOCTh YMEHUM XapaKTepHU30BaThb JIIEKTPOHHOE CTPOEHUE
aTOMOB XUMHYECKUX »dJIeMeHTOB |—4 mepuonoB Ilepmoandeckoil CUCTEMBI
xuMu4deckux siaemeHToB [I. WM. MennesneeBa, HCIONb3ys MOHATHS «S-, P-, d-
AIEKTPOHHBIE opOuTanmy, «IHEPTreTUYECKUE YPOBHUY, OOBSCHSTH
3aKOHOMEPHOCTH M3MEHEHUSI CBONCTB XMUMHUYECKHUX DJIEMEHTOB U MX COCAUHEHUM
1o nepuoaam u rpynnam Ilepuoanueckoil cucreMbl XUMHUYECKHUX 351eMeHTOB /1. M.
Menpaeneena;

c(hOpMUPOBAHHOCTh ~YMEHHMH  XapakTepu3oBaTh (OMUCHIBATh)  OOIIKE
XUMHUYECKHUE CBOMCTBA HEOPraHUYECKUX BEIIECTB  Pa3JIMUHBIX  KJIACCOB,
NOATBEPKAATh CYIIECTBOBAHME T€HETUYECKOM CBSA3UM MEXKAY HEOPraHWUYECKUMHU
BEILIECTBAMU C MOMOIIBIO YPABHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIUN;



c(hOpPMHPOBAHHOCTh YMEHHS KIACCH(DUIIMPOBATH XUMHUYECKHUE PEAKIIUU TI0
pa3IMYHBIM TpPU3HAKaM (YUCIy U COCTaBY pPEarupyroliuxX BeEIIECTB, TEIJIOBOMY
addexTy peakuru, U3MEHEHUIO CTEMEHEH OKHUCIEHUS AJIEMEHTOB, OOpaTUMOCTH
peakIMy, YYacTHIO KaTaanu3aropa);

c(hOpMHPOBAHHOCTh YMEHHI COCTaBJISTh YPABHEHMS PEAKIMM Pa3TUYHBIX
THUIIOB, TIOJIHBIE U COKpAIIEHHBIE YPABHEHUS PEAKIIUM HOHHOTO 0OMEHA, YUYUThIBas
YCJIOBUS, TIPU KOTOPBIX ATH PEAKIMH UAYT 10 KOHIIA;

c(OpMHPOBAHHOCTh YMEHUW TMPOBOJUTH PEAKINH, TMOJITBEPKIAIOIIHE
KAUEeCTBEHHBI COCTAB PAa3JIMYHBIX HEOPraHMYECKHUX BEIIECTB, paclo3HaBaTh
OTBITHBIM MYTEM MOHBI, TPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPraHUYECKUX
BEIIECTB;

c(hOpMHPOBAHHOCTh yMEHHH  pPaCKpbIBaTh CYIIHOCTh  OKHCJIUTEIBHO-
BOCCTAaHOBUTEIHHBIX PEAKIMA MOCPEIACTBOM COCTABJICHUS AJICKTPOHHOTrO OajaHca
3THUX PEAKIIN;

c(hOpMHPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMUYECKOM
pEeaKIMy OT Pa3IUYHBIX (PAKTOPOB; XapaKTEep CMEIEHUS XUMUYECKOTO PAaBHOBECHUS
B 3aBUCHUMOCTH OT BHelIHero Bo3aeictsus (mpuniuin Jle [larense);

c(hOpMUPOBAHHOCTh YMEHHM XapaKTepU30BaTh XUMHUYECKHE MPOIIECCHI,
JeXallde B OCHOBE MPOMBIIIJIEHHOTO TOJYYeHHUS] CEPHOM KHUCIOTHI, aMMHaKa, a
TaKkke CPOPMUPOBAHHOCTH MPEACTABICHUM 00 OOIIMX HAYYHBIX NPUHIIMIAX U
AKOJIOTMYECKUX MPOOIeMaxX XUMUUECKOTO MTPOU3BOJICTBA;

c(hOpMUPOBAHHOCTh YMEHUU MPOBOJUTH BBIUUCICHHUS C HCIOJIb30BAaHUEM
MOHSITUSL «MaccoBasi JI0Jsl BEIIECTBA B PacTBOPE», OOBEMHBIX OTHOIIECHUW Ta30B
IPY XMMHYECKUX PEaKIIMsIX, MAcChl BEIIECTBA WK 00bhEMA Ta30B MO U3BECTHOMY
KOJIMYECTBY BEILIECTBA, Macce WM O0BEMY OJIHOTO M3 YUYACTBYIOIIUX B pEaKIUU
BELIECTB, TEIJIOBOro 3¢ @deKkra peakuu Ha OCHOBE 3aKOHOB COXPAaHEHHUS MaccChl
BEIIECTB, IPEBPAILICHUS] U COXPAHEHUS SHEPIHH;

c(hOpMHPOBAHHOCTh YMEHHI COOJIIOIATH MTPaBUja MOJIb30BAHUS XUMUYECKOM
NOCy/I0M U J1abOpaTOpHBIM O0OpPYAOBAaHUEM, a TaKKe IMpaBwia OOpalieHus ¢
BELIECTBAMU B COOTBETCTBUM C MHCTPYKLUHUSIMH MO BBITOJHEHHUIO J1a0OPaTOPHBIX
XUMUYECKUX OIBITOB;

c(hOpPMHPOBAHHOCTh yMEHUW TUIAHUPOBATh W BBIIONHATH XUMHYECKHUI
AKCIIEPUMEHT (Pa3jioKeHHUE MEePOKCHIa BOAOPOAA B MPUCYTCTBUU KaTalU3aTopa,
OnpeJNieJIeHUEe Cpellbl  PacTBOPOB BEHIECTB C IOMOIIBIO  YHHUBEPCATHLHOTO
WHJKATOPA, BIMSHUE PA3INYHBIX (PAaKTOPOB HA CKOPOCTh XMMHUYECKON PEaKIIUH,
peaklMy MOHHOTO OOMEHAa, KayeCTBEHHBIE pPEaKIUU Ha cyibQaT-, KapOoHaT- U
XJIOPU/I-aHUOHBI, HA KaTHOH aMMOHMS, PEIICHUE SKCIEPUMEHTAJBHBIX 3a1ad I0
TeMaM «Metamiey U «HeMeramib») B COOTBETCTBHM C NPAaBWJIAMH TEXHUKU
0€30macHOCTH MPHU OOPAIICHUH C BEIIECTBAMHU U JIA0OPAaTOPHBIM 000PYOBAaHUEM,



NMPEACTABIATh PE3YJNbTAThl XUMHUYECKOTO JKCIIepUMEHTa B (opme 3amucu
ypaBHEHUN COOTBETCTBYIOIIUX peaknuii W (OPMYIUPOBATh BBIBOABI HAa OCHOBE
ATUX PE3YIbTATOB;

c(OPMHPOBAHHOCTh YMEHUW KPUTUUECKH aHAIU3UPOBATh XUMHUYECKYIO
uH(opMaIMIo, TMONMYyYaeMyl0 U3 pa3HbIX HCTOYHHUKOB (CpelCTBa MacCOBOM
KOMMYHUKaIuu, IHTepHEeT U ApYTHX);

chOpMUPOBAHHOCTh ~ YMEHUW  COONIOJATh  MpaBWjia  DKOJOTHYECKU
11eJI€CO00pa3HOr0 TMOBENEHUS B OBITY W TPYAOBOM NEATENTHHOCTH B LEISAX
COXpPAaHEHUSI CBOETO 3JI0POBbS M OKPYKAIOUIEH MNPUPOITHON Cpebl, OCO3HABATH
OTAaCHOCTh BO3JICHCTBUS HA KHUBbIC OPTraHU3MBI OMPEACIEHHBIX BEIIECTB, TOHUMAS
cmpicnt mokaszarens [IJIK, mosicHATP Ha mnpuMepax CcHnocoObl YMEHBILIEHUS U
PEIOTBPAIICHUS MX BPETHOTO BO3/ICHCTBUS HA OPTaHU3M UYEJIOBEKA;

JUTsl 00YyYaroNMXcsl ¢ OTPaHUYCHHBIMH BO3MOYKHOCTSIMH 3JIOPOBBSI: YMEHUE
NPUMEHSATh 3HAHWSI 00 OCHOBHBIX JOCTYIMHBIX METOJAaX TO3HAHUS BEIIECTB U
XUMUYECKUX SIBJICHUM;

JUISL CIENBIX H CIA0OBUIAIIMX OOYYaIOIIUXCS: YMEHHE HCIOJIb30BaTh
penbedHO-TOUEUHYIO cucTeMy oOo3HaueHui JI. bpaiins nisg 3anucu XUMMUYECKUX

dbopmyi.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KVIACC

Ne i/

HanmeHoBaHMe pa3/ie/ioB U TeM
NporpamMMmsl

Koan4yecTBo yacos

Bcero

KoHnTpoibHbIe
padoThI

IIpakTHyeckue
padoThI

JyekTpoHHbIe (HU(POBBIE)
o0pa3oBaTe/bHbBIC PeCypChI

Pasnea 1. TeopeTudeckne 0CHOBBI OpraHu4ec

KOH XUMHH

1.1

[IpenmeT opraHMYECKON XUMUH.
Teopus cTpoeHUs OpraHUYECKUX
coenuHenuii A. M. bytneposa

http://school-
collection.edu.ru/catalog/rubr/c954277b-

ffOa-4db8-3bd0-
81f1c77802a6/?interface=catalog
class=53 subject=31
http://is1577.blogspot.com/p/blog-

page_13.html

Hroro no pasgeny

Pa3znea 2. YrieBoaopoanbl

2.1

[IpenenbHbIC YTIIEBOIOPOABI —
aJIKaHbI

http://school-
collection.edu.ru/catalog/rubr/c954277b-

ff0a-4db8-3bd0-
81f1c77802a6/?interface=catalog
class=53 subject=31
http://is1577.blogspot.com/p/blog-

age 13.html

2.2

HenpenenpHbie yriieBoaopOIb:
aJIKEHBbI, aJIKaJUEHbBI, aJTKUHBI

http://school-
collection.edu.ru/catalog/rubr/c954277b-

ffOa-4db8-3bd0-
81f1c77802a6/?interface=catalog
class=53 subject=31
http://is1577.blogspot.com/p/blog-



http://school-collection.edu.ru/catalog/rubr/c954277b-ff0a-4db8-3bd0-81f1c77802a6/?interface=catalog%20class=53%20subject=31
http://school-collection.edu.ru/catalog/rubr/c954277b-ff0a-4db8-3bd0-81f1c77802a6/?interface=catalog%20class=53%20subject=31
http://school-collection.edu.ru/catalog/rubr/c954277b-ff0a-4db8-3bd0-81f1c77802a6/?interface=catalog%20class=53%20subject=31
http://school-collection.edu.ru/catalog/rubr/c954277b-ff0a-4db8-3bd0-81f1c77802a6/?interface=catalog%20class=53%20subject=31
http://school-collection.edu.ru/catalog/rubr/c954277b-ff0a-4db8-3bd0-81f1c77802a6/?interface=catalog%20class=53%20subject=31
http://is1577.blogspot.com/p/blog-page_13.html
http://is1577.blogspot.com/p/blog-page_13.html
http://school-collection.edu.ru/catalog/rubr/c954277b-ff0a-4db8-3bd0-81f1c77802a6/?interface=catalog%20class=53%20subject=31
http://school-collection.edu.ru/catalog/rubr/c954277b-ff0a-4db8-3bd0-81f1c77802a6/?interface=catalog%20class=53%20subject=31
http://school-collection.edu.ru/catalog/rubr/c954277b-ff0a-4db8-3bd0-81f1c77802a6/?interface=catalog%20class=53%20subject=31
http://school-collection.edu.ru/catalog/rubr/c954277b-ff0a-4db8-3bd0-81f1c77802a6/?interface=catalog%20class=53%20subject=31
http://school-collection.edu.ru/catalog/rubr/c954277b-ff0a-4db8-3bd0-81f1c77802a6/?interface=catalog%20class=53%20subject=31
http://is1577.blogspot.com/p/blog-page_13.html
http://is1577.blogspot.com/p/blog-page_13.html
http://school-collection.edu.ru/catalog/rubr/c954277b-ff0a-4db8-3bd0-81f1c77802a6/?interface=catalog%20class=53%20subject=31
http://school-collection.edu.ru/catalog/rubr/c954277b-ff0a-4db8-3bd0-81f1c77802a6/?interface=catalog%20class=53%20subject=31
http://school-collection.edu.ru/catalog/rubr/c954277b-ff0a-4db8-3bd0-81f1c77802a6/?interface=catalog%20class=53%20subject=31
http://school-collection.edu.ru/catalog/rubr/c954277b-ff0a-4db8-3bd0-81f1c77802a6/?interface=catalog%20class=53%20subject=31
http://school-collection.edu.ru/catalog/rubr/c954277b-ff0a-4db8-3bd0-81f1c77802a6/?interface=catalog%20class=53%20subject=31
http://is1577.blogspot.com/p/blog-page_13.html

2.3

ApomMaTudecKkue yriieBoA0pOIb

page_13.html

http://school-
collection.edu.ru/catalog/rubr/c954277b-
ffOa-4db8-3bd0-
81f1c77802a6/?interface=catalog
class=53 subject=31
http://is1577.blogspot.com/p/blog-

age 13.html

24

[IpupoHbBIE HICTOYHUKH
yTJIEBOIOPOJIOB U UX epepadoTka

http://school-
collection.edu.ru/catalog/rubr/c954277b-
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11 KJIACC

KoaudecTBo 4acoB

Ne HaumenoBanue pa3iesnoB JJ1eKTPOHHBIE (LU (PPOBBIE)
Koutpoasnbie | IlpakTnyeckue
n/n U TeM MPOrpaMmbl Bceero o0pa3oBaTesibHbIE PeCypChl
padoThI padoTsbI
Paznen 1. Teopernueckne 0OCHOBbI XUMUM
CrtpoeHne aTOMOB. http://school-
[Iepronnueckuii 3aK0H U collection.edu.ru/catalog/rubr/?subject%5B%5D=31
1.1 [Iepuoanueckas cucrema 3 0 0 rtype%5B%5D=ilm rtype%5B%5D=themcol
XUMHUYECKUX AJIEMEHTOB Z[ class%5B%5D=53 class%5B%5D=54 x=60 y=11
. MeHnzeneepa http://is1577.blogspot.com/p/blog-page_13.html
http://school-
Crpoenne BemecTsa. collection.edu.ru/catalog/rubr/?subject%5B%5D=31
1.2 4 0 0 rtype%5B%5D=ilm rtype%5B%5D=themcol
Mroroobpasue BemiecTs class%5B%5D=53 class%5B%5D=54 x=60 y=11
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Pasnen 2. Heoprannuyeckas xumus
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YYEBHO-METOJIUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 1JIS1 YYEHUKA

* Xumus, 10-11 kmacc/ I'abpuensa O.C., OctpoymoB U.I'., Cnankos C.A.,
AxmmmonepHoe obmectBo «M3aarensctBo «lIpocBemenue»
METOANYECKHUE MATEPHUAJIBI JJISA YYUTEJIA

Oo6paszoBaTenbHble UHTEpHET-pECYPCHI 110 XUMHH:

1. [Topran pynaamMeHTaaIbHOrO XMMHYECKOTro oopasoBanus ChemNet.
Xumnueckas nHpopmalonHas cetb: Hayka, oOpa3oBanue, TEXHOJIOTHH
http://www.chemnet.ru
2.I'azeta «XUMHS» U CAUT JJIs1 yUuTeNs «S uay Ha YpOK XUMHUN
http://him.1september.ru
Ennnas xomrekuus [{OP: Ilpeamernas komrekuus « Xumus» http://school-
collection.edu.ru/collection/chemistry
3.EcTtecTBeHHO-Hay4YHbIE 3KcniepuMeHThI: xumus. Komnekuus Poccuiickoro
ob1ieoopa3oBarenpHOro mopraia http://experiment.edu.ru
4.Bcepoccuiickasi OTUMITHA/IA IIKOJIbHUKOB M0 XUMHUH
http://chem.rusolymp.ru
5.0pranuyeckasl XMMHS: AIEKTPOHHBIN YUEOHUK ISl CPEIHEHN IIKOJIBI
http://www.chemistry.ssu.samara.ru
6.OCHOBBI XMMHU: 3JIEKTPOHHBIN yueOHuK http://www.hemi.nsu.ru
7.0TKpBITHIA KOJUTeK: Xumus http://www.chemistry.ru
8./lucTaHIIMOHHAS OJIMMIIMAA IO XUMHUU: TEIEKOMMYHUKAIIMOHHBIHI
00pa3oBaTeNbHbIN NPOEKT
http://www.edu.yar.ru/russian/projects/predmets/chemistry
9. lucTaHIIMOHHBIE SBPUCTUYECKHUE OJTUMITHABI 10 XUMUU
http://www.eidos.ru/olymp/chemistry

10.3anumarenbraas xumus http://home.uic.tula.ru/~zanchem

11.Knaccudukarmus xumudaeckux peakiui http://classchem.narod.ru

12.KoaTpen — Xumus 1151 BceX: yueOHO-HHGOPMAITMOHHBINA CalT
http://kontren.narod.ru

13.Martepuaib kadenpsl Guanyeckoit 1 KOJUTONIHON XUMUN HOKHOTO
denepanpHoro yuusepcuteta http://www.physchem.chimfak.rsu.ru

14.Metoanka o0yueHust xumuu: cailT kadeapsl xumuu HI'TIY



http://mctnspu.narod.ru

15.HanoMeTp: HaHOTEXHOJIOTHYECKOE coolbIecTBo http://www.nanometer.ru
16.0naiiH-cipaBOYHUK XUMUYeckux smemenToB WebElements
http://webelements.narod.ru

17.ITonynsipHas OubimoTeka XuMu4eckux saementos http://n-t.ru/ri/ps
18.Caitr Alhimikov.net: yaeGHble 1 cripaBOYHbBIC MAaTEPUAITBI [T0 XUMHHU
http://www.alhimikov.net

19.Caitr Chemworld.Narod.Ru -Mup xumun http://chemworld.narod.ru
20.Caiit «BupryanpHast xumuueckas mkosiay http://maratakm.narod.ru
21.Caiit «Mup xumun» http://chemistry.narod.ru

IMUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
MHTEPHET
http://school-collection.edu.ru/

http://is1577.blogspot.com/p/blog-page_13.html
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