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IHHOACHUTEJBHASA 3AIINCKA

[Iporpamma 10 XUMHM Ha YpPOBHE CpeaHero oOmiero o0pa3oBaHUs
pa3paborana Ha ocHoBe DenepanbHoro 3akoHa ot 29.12.2012 Ne 273-®3 «O6
obpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUM K pe3yibTaTaM OCBOCHUS
dbenepanbHOit 00pa30BaTENbHONM MPOTPaMMbl CpPEHEro o0IIero 00pa3oBaHUs
(®OIT  COO), mnpencraBieHHbIX B  @DeAepaibHOM  TOCYyAApPCTBEHHOM
obpazoBarenbHoM cTangapre COO, c¢ yuérom KoHueniuu mnpenojaBaHus
ydebHOoro mpenMera «XUMHS» B 00pa3oBaTENbHBIX OpraHm3anusx Poccuiickoi
denepariuu, peaM3yIOMIUX OCHOBHBIE 00pa3oBaTelbHbIE MPOTPAMMBI, U
OCHOBHBIX TONOXkeHU «Crparernn pa3BuTus BocnuTaHus B Poccuiickoi
deneparuu Ha niepuon 10 2025 roma» (Pacnopspkenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOByY MOAXOAOB K pa3pabOTKe MPOrpaMMbl MO XHUMHHU, K OIPEACIICHUIO
oO1melt cTpareruu o0y4eHusl, BOCIIMTAHUS U Pa3BUTHs 00ydaroluIuxcsl cpecTBaMuU
yueOHoro npeamera «Xumusi» 1 10—11 kinaccoB Ha 0a30BOM YpOBHE COCTAaBHIIU
koHuentyanbHble nonoxkeHuss GI'OC COO o B3auMOOOYCIOBIEHHOCTU LIEJIEH,
colepKaHus, PE3yJbTaTOB OOyuYeHWs U TPeOOBaHWUN K YPOBHIO MOATOTOBKHU
BBIITYCKHUKOB.

XHUMHUYECKOE oOpa3oBaHue, MOJIy4aeMOoe BBIITYCKHUKAMU
00111€00pa30BaTeIbHON  OpraHu3allvM, SBJSIETCS HEOTHEMJIEMON 4YacThi0 HX
oOpazoBaHHOCTU. (OHO CIYXHUT 3aBEPIIAIONIMM HTAllOM pean3alud  Ha
COOTBETCTBYIOIIEM €My 0a30BOM YpOBHE KIIIOUEBBIX IIEHHOCTEH, MPUCYIIUX
[EJIOCTHOM CHCTEME XUMHUYECKOro oO0pa3oBaHUA. OJTHU IIEHHOCTH KacaroTcs
MO3HAHUS 3aKOHOB MPUPOABI, GOPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KyIbTyphl
YeJIOBEKa, a TaKXe OJKOJOTMYECKH OOOCHOBAHHOIO OTHOUIEHUS K CBOEMY
3I0pOBBI0 M MPUPOAHON cpexe. Peamusyercs xumuuyeckoe oOpa3oBaHUE
00yJarommXxcsl Ha YPOBHE CPEIHEro 0oO0IIero oOpa3oBaHUs CPEICTBAMU Y4eOHOTO
npeamMera «XHUMHS», COJIEPKAHME M TIOCTPOCHHE KOTOPOrO OIPENEIEHbl B
nporpaMMe IO XHMHUU € Y4€TOM CHelu(pUKA HAyKH XUMUH, €€ 3HAUYCHHUS B
MO3HAHUU TIPUPOJBl U B MaTe€pUabHOW >KM3HU OOIIECTBA, a TaKXKe C Y4ETOM
o0mux 1ened W TPUHIMIOB, XapaKTEPU3YIONIUX COBPEMEHHOE COCTOSHUE
CHUCTEMBI cpesiHero odrero oopazoBanus B Poccuiickoit denepanmm.

XUMHSI KaK 3JI€MEHT CHCTEMbl €CTECTBEHHBIX HayK UIPAaeT OCOOYI0 POJb B
COBPEMEHHOM LMBUJIN3AIMHU, B CO3JaHUU HOBOM 0a3bl MaTepUaIbHOM KYJIBTYPHI.
OnHa BHOCHUT CBOM BKJIaJ B (()OPMHUPOBAHUE PAIIMOHAILHOTO HAYYHOTO MBIIIJICHUS,
B CO3J/IaHHE I€JIOCTHOTO TPEJICTABIICHUS 00 OKPYXKAIOIIEeM MHPE KaK O €IUHCTBE
IpPUPOABl M YEJIOBEKa, KOTOpoe (OpMHUPYETCS B XMMHUU HA OCHOBE MOHUMAaHUS
BEILIECTBEHHOI'O0 COCTaBa OKPY’KAIOIIETO0 MHpPA, OCO3HAHUS B3aWMOCBSI3H MEXKTY
CTPOCHHUEM BEIIIECTB, UX CBONCTBAMU U BO3MOKHBIMU O0JACTAMHU IPUMEHEHHUS.



TecHO B3aMMOJEUCTBYS C APYTMMH €CTECTBEHHBIMU HAyKaMH, XMUMUsS CTajna
HEOTHEMJIEMOH YacThI0O MUPOBOM KYJIbTYpbl, HEOOXOIUMBIM YCIOBHEM YCIEIIHOTO
Tpyda MU KU3HU Kaxaoro ujeHa oOmectBa. CoBpeMeHHas XMMHsS Kak Hayka
CO3uJaTeNbHas, KAaK HayKa BBICOKMX TEXHOJIOTMM HallpaBj€Ha Ha pELICHUE
rJI00ANbHBIX TPOOJIEM YCTOMYMBOIO pa3BUTHSA YEJIOBEUECTBA — ChIPbEBOM,
SHEPreTHUECKOH, MUIIEBOM, IKOJIOTHUECKON 0€30MacHOCTH U OXPAHbI 3J0POBbSL.

B coorBercTBUM € OOMMMM LENSIMU W MPUHIMIIAMU CPEAHETO OOIIETro
oOpa3zoBaHus coaepxkanue npeamera «Xumus» (10—11 kmaccsl, 0a30BbIi ypOBEHb
U3Y4YEHUS]) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOILIEKYIbTYPHYIO MOATOTOBKY
oOyyJaronuxcsi, HEOOXOJMMYI0 MM JJid  BBIPAOOTKM  MHUPOBO33PEHUYECKUX
OPMEHTUPOB, YCIEIIHOTO BKJIKOYEHUS B JKU3Hb COLMYyMa, NPOJOJLKCHUS
o0pa30BaHMs B pa3IMYHBIX 00JACTIX, HE CBSI3aHHBIX HEMOCPEJICTBEHHO C XUMUEI.

CocraBngomiuMyu  1IpeaMeTa  «XUMUS»  SBIAIOTCS  0a30Bble  KypChl —
«Oprannueckas xumus» U «OOmas M HeEOpraHuyeckass XUMHS», OCHOBHBIM
KOMITOHEHTOM COJEP>KaHMsI KOTOPBIX SIBJIAIOTCS OCHOBBI 0a30BOIl HAYKHU: CUCTEMA
3HaHWI M0 HEOPTaHUYECKOW XUMUU (C BKIIOUYCHHEM 3HAHUU W3 OOIIeH XUMHH) U
oprann4eckoil xumuu. POopMHUpPOBaHHE NAHHOM CUCTEMBI 3HAHUU NPHU HU3YyYEHUU
npeaMera oOecleyuBaeT BO3MOXXHOCTh PACCMOTPEHUSI BCErO0 MHOrooOpasus
BELIECTB HA OCHOBE OOIIMX MOHSATUH, 3aKOHOB U TEOPUN XUMUHU.

Crpyktypa coaepxkanus KypcoB — «Opranuueckas xumusi» U «OOmas u
HEOpraHuyeckass XuMus» copMupoBaHa B MporpaMMe MO XHMHUU Ha OCHOBE
CUCTEMHOIO IIOJIXOJa K U3y4YeHHI0O ydeOHOro marepuajla U 0O0yCIOBJIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUW HaA  ONpeNeTEHHBIX
TEOPETUYECKUX YpPOBHAX. Tak, B Kypce OPraHMYECKOM XHMHH BEIIECTBA
paccMaTpUBAIOTC HAa YPOBHE KIIACCUYECKOW TEOPHUU CTPOEHHsI OPraHUYECKUX
COCAMHEHNH, a TaKX€ Ha YPOBHE CTEPEOXUMUYECKHUX M IJIEKTPOHHBIX
IOpEICTaBICHUA O CcTpoeHuu BemlecTB. CBefeHMs 00 H3y4yaeMbIX B Kypce
BELIECTBAX JAIOTCS B PAa3BUTHUHU — OT YIJIEBOJAOPOJIOB JO CIOKHBIX OMOJIOTHYECKU
AKTUBHBIX COEIUMHEHMI. B Kypce OpraHmyecKo XUMHH IIOJYYarOT DPa3BUTHE
chOpMHUPOBAaHHbIE HA YPOBHE OCHOBHOI'O 0O0ILEro 0O0pa3oBaHUs MEepBOHAYAIbHBIC
IPEICTaBICHNUS O XUMUYECKOM CBSI3U, KIAaCCU(PUKAIIMOHHBIX MPU3HAKaX BEILECTB,
3aBUCHUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHHUS], O XUMHUUYECKON PEAKIIUH.

[log HOBBIM yIJIOM 3peHuss B MpeaMmere «Xumus» 0a30BOro YpOBHS
paccMaTpuBaeTCsi HM3YYEHHBI Ha YpPOBHE OCHOBHOTO OOIIET0 OOpa3oBaHMS
TEOPETHUUECKHI MaTepuad U (AKTOJIOTMUECKHE CBEICHHMS O BEIleCTBaX U
XUMHUYECKON peakiuu. Tak, B yacTHOCTH, B Kypce «OOIIas M HeopraHuyeckas
XUMUSD» O00yYarouuMcsi TPEJOCTABISIETCS BO3MOXHOCTh OCO3HAaTh 3HAYEHUE
NEPUOJNYECKOTO 3aKOHA C OOIIETEOPETUUECKUX U METOAOJIOTUYECKHUX MTO3ULIHM,



[Iy0>XXe TMOHATh HWCTOPUYECKOE HU3MEHEHHEe (YHKIUMH 3TOro 3aKkoHa — OT
00001Iar01IIeH 10 OOBSICHSIOIICH U TPOTHO3UPYIOIICH.

Envnas cucrema 3HaHUN O BaKHEHIIMX BEIIECTBAX, UX COCTaBE, CTPOCHHH,
CBOMCTBax M NPHUMEHEHHMM, a TAKKE€ O XMMHUYECKMX PEAKLUAX, UX CYIIHOCTH U
3aKOHOMEpPHOCTSIX NpPOTEKaHus JnononHsercas B Kypcax 10 wm 11 xmaccos
AJIEMEHTaMHU COJEP>KAHMS, HMEIOIIMMHU KYJBbTYPOJOTHMYECKH W TPUKIATHON
XapakTtep. OTH 3HaHUSA CHOCOOCTBYIOT IOHMMAaHHIO B3aHMMOCBS3UM XUMHUHU C
JPYTMMH HayKaMH, PacKpbIBalOT €€ POJb B IIO3HABATEIBHOM W IPAKTHYECKOU
NEeSTENBbHOCTH YEJIOBEKA, CIOCOOCTBYIOT BOCIHMTAHHMIO YBAXKEHHSI K MPOIECCY
TBOpUYECTBAa B 00JACTH TEOPUU M MPAKTUYECKHUX MPUIIOKEHUH XMMHH, TOMOTAIOT
BBIIIYCKHUKY OpPHUEHTHPOBATHCS B OOIIECTBEHHO W JIMYHOCTHO 3HAYUMBIX
npobsieMax, CBS3aHHBIX C XUMHUEH, KPUTUYECKHM OCMBICIMBATh MH(OPMALUIO U
IPUMEHATh €€ Ui IIONOJHEHUsS 3HaHUM, pELICHUS WHTEIUICKTYaIbHbIX U
AKCIIEPUMEHTANIbHBIX UCCIEA0BATENIbCKUX 3a7a4d. B 1enom coaepkanue ydyeOHOro
npeaMera  «XUMHS»  JAaHHOTO — YPOBHSL  M3YYEHHMS  OPUEHTUPOBAHO  Ha
dopMupoBaHrue y 0OyYaroIIMUXCS MHPOBO33PEHUYECKONW OCHOBBI ISl MOHUMAaHUS
¢unocodckux HIeH, TaKuX Kak: MaTepUaJIbHOE €IMHCTBO HEOPraHUYECKOTO U
OpraHUYecKOro MHUpa, OOYCJIOBIEHHOCTh CBOMCTB BEHIECTB HMX COCTaBOM U
CTPOEHUEM, I[T03HABAEMOCTh MPUPOJHBIX SBJICHUM MyTEM OKCIEpUMEHTAa U
pelieHusl NPOTHBOPEYMH MEXKIy HOBBIMU (akTaMu M TEOPETUYECKUMH
IPEINOChUIKAMH, OCO3HAHUE POJIM XMMHUU B PEIIEHUHU 3KOJOTHYECKUX Mpodiem, a
TaKKe MpolseM cOepeKeHUsI SIHEPIeTUYECKUX PECYPCOB, ChIPbS, CO3JaHUSI HOBBIX
TEXHOJIOTUM U MaTEPHUAJIOB.

B nmyaHe pemenus 3agad  BOCHHUTAHMS, pPa3BUTUS H  COLMAIM3aLUU
oOyJaronuxcsi TPUHATBIE NPOrpaMMON MO XHWMHHM HOJIXOJbl K ONPEAEICHUIO
COJIep)KaHusl M TOCTPOCHUS TpeaMeTa IpeaycMaTpuBaoT  (OPMUPOBAHUE
YHHUBEpPCAJIbHBIX Y4E€OHBIX JAEWCTBUH, HMEHOIMX 0a30BO€ 3HAUYEHHE s
pa3IMYHBIX BHUJOB JESATEIBHOCTU: pELIeHUs MpodiieM, MOUCKa, aHaldu3a M
00paboTKu nH(pOpMaUU, HEOOXOAUMBIX ISl IPUOOPETEHHSI ONbITA MPAKTUYECKON
U HCCIEN0BATEIbCKON JEATENbHOCTH, 3aHUMAIOIIEH BaXHOE MECTO B IO3HAHUU
XUMUH.

B mpaktuke mnpenojnaBaHus XUMUM Kak Ha YpOBHE OCHOBHOI'O OOUIETrO
00pa3oBaHuUsl, TaK U HA YPOBHE CPEIHETO 00IIEro 00pa3oBaHus, MPU ONPECICHUN
COJIEpKATEIIbHONM XAapaKTEPUCTUKU I€JIed HW3y4YeHUs MpeJMeTa HalpaBICHUEM
NEPBOCTENEHHON 3HAYMMOCTU TPAIUIIMOHHO TNPU3HAETCS (OPMUPOBAHHE OCHOB
XUMHUYECKON HAayKHd Kak 00JaCTH COBPEMEHHOTO €CTECTBO3HAHUS, NMPaKTUUYECKOU
JESATENbHOCTH YE€JIOBEKa M KaK OJIHOTO M3 KOMIIOHEHTOB MUPOBOUN KyJIbTyphl. C
METOAUYECKOW TOYKHM 3PEHUS TAKOM NOAXOJ K ONPEACIICHUIO LIEJIEW H3y4YeHUs
IPEIMETA SABJISIETCS BIIOJIHE ONPABAAHHBIM.



CoryiacHO JaHHON TOYKE 3pEHUs IJIaBHBIMU LEISIMU H3Y4YEHUs MpeaMera
«Xumus» Ha 06a3oBoM ypoBHe (10 =11 ki1.) ABIArOTCS:

e (¢opMupoBaHHE CHUCTEMbl XUMHUYECKUX 3HAHUM Kak BaKHEHIIeH
COCTaBJISIOIIEH €CTECTBEHHO-HAYYHOW KapTUHBI MUpPa, B OCHOBE KOTOpPOH
JeXaT KIYeBble MOHATUSA, (PYyHIAMEHTAIbHbBIE 3aKOHBI U TEOPHUH XUMHH,
OCBOEHHUE fA3bIKa HAYKH, YCBOEHHUE WU IMOHHMAaHUE CYIIHOCTH JOCTYITHBIX
000011IeHHIT MUPOBO33PEHUYECKOr0 XapaKTepa, O3HAKOMIIEHHE C UCTOpUEn
UX pa3BUTHUS U CTAHOBJICHMUS;

e (opMUPOBAHME U PA3BUTHUE MPEACTABICHUI O HAYYHBIX METO/axX MO3HAHUS
BEIIECTB M XUMHUYECKHX peakuui, HEeOOXOOUMBIX [UIsi HPUOOpEeTeHUs
YMEHHU OPUEHTHUPOBATHCS B MHPE BEIIECTB M XUMUYECKUX SIBJICHUM,
MMEIOIIHUX MECTO B MPUPOJIE, B TPAKTUYECKON U TTOBCEAHEBHOM JKU3HU;

e pa3BUTHE YMEHMI U CIIOCOOOB AEATEIBLHOCTH, CBSI3aHHBIX C HAOIIOJEHUEM U
OOBSICHEHHEM XHMHUYECKOTO OSKCIEpUMEHTa, COOJIOJIEHUEM  IPaBUI
6e30macHOro oOpalieHusl ¢ BeleCTBaMu.

Hapsiny ¢ atuM, copepxatenbHas XapaKTepUCTUKa 1IeJIed U 3aa4 U3y4yeHus
IpeaMeTa B IPOrpaMMme 1Mo XUMHHM YTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU
C HOBBIMHM IIPUOPUTETAMU B CUCTEME CpeaHero obuiero odpazoBanus. Ceroans B
OpernojaBaHUM  XUMUM B OOJblIed cTeneHu OTHaércss  MpEeArnoYTeHHE
PAKTUYECKON KOMIIOHEHTE COJAepKaHus OOy4YeHUs, OPUEHTUPOBAHHOW Ha
MOJITOTOBKY BBIMYCKHUKA 00II€00pa3oBaTENbHOM OpraHu3aliy, BIAACIOLIErO HE
HA0OpOM 3HAHUM, a (PYHKIMOHAIBHOW TI'PAMOTHOCTBIO, TO €CTh CIOCOOaMH U
YMEHUSMH aKTHBHOI'O MOJIYYEHHS] 3HAHUU U NPUMEHEHUS MX B PEalbHOU KU3HU
JUISL pELIEHUS TPAKTUYECKUX 3a/1a4.

B cBsa3u ¢ sTMM npu W3ydeHHM MpeaMera «XUMHUS» JTOMHHHUPYIOLIEE
3Ha4Y€HHE MPUOOPETAIOT TAKKE LIEJU U 3a]]a4M, KaK:

aganTanus o0y4arolUXcs K YCIOBUSM JMHAMHYHO Pa3BUBAIOIIETOCS MHPA,
(dopMupoBaHHE  UHTEIUIEKTYyaJlbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYIHUYECTBY, CAMOCTOATEILHOMY MPUHATHIO TPaMOTHBIX
pelIeHN B KOHKPETHBIX dKU3HEHHBIX CUTYallUsSX, CBSA3aHHBIX C BEUIECTBAMU U UX
IPUMEHEHUEM;

dopmupoBaHne y OOy4arOUIMXCsS KJIIOYEBBIX HABBIKOB  (KIFOYEBBIX
KOMIIETEHLINH), WMEIOIIMX YHUBEPCAJIbHOE 3HAYEHWE [UIS Pa3jIU4HbIX BHJIOB
NESTENBbHOCTH: PElIeHHs MMpoOJeM, MOUcKa, aHaiIu3a U 00paboTKK MH(POpPMAIINH,
HEOOXOIUMBIX JUIsl TPUOOPETEHUs! ONbITa AESATENbHOCTH, KOTOpash 3aHUMAET
B&XHOE MECTO B I[IO3HAHMM XHWMHH, a TaKXke i1 OLUEHKM C NO3ULHUU
HKOJIOTUYECKON O€30MacHOCTH XapakTepa BIUSHUS BEIIECTB M XUMHYECKHX
IIPOLIECCOB HA OPraHU3M Y€JIOBEKA U IPUPOAHYIO CPENY;



pa3BHUTHE TO3HABATEIBHBIX HHTEPECOB, MHTEIICKTYATbHBIX U TBOPUYECKHUX
CIIOCOOHOCTEH 00YJArOIINXCS: CHOCOOHOCTH CaMOCTOSTEILHO IPUOOPETaTh HOBBIC
3HAHUS 110 XMMHUH B COOTBETCTBUU C KU3HEHHBIMH ITOTPEOHOCTSIMH, UCIIOJIb30BATh
COBpEeMEHHBbIC MH(POPMAIIMOHHBIC TEXHOJIOTUU ISl TIOMCKA M aHaIHu3a yuyeOHOU U
HAyYHO-TIOMYJISAPHON MH(POPMAITUH XMMHUYECKOTO COJICP KaHMS;

dbopMHUpOBaHUE U Pa3BUTHE Y 00YUIAIONTUXCS aCCOIMATHBHOTO M JIOTHYECKOTO
MBIIIJIEHUS, HAOJII01aTeIbHOCTH, COOPAaHHOCTH, aKKYPAaTHOCTH, KOTOPHIE OCOOCHHO
HEOOXOJMMBI, B YaCTHOCTH, INPH IJIAHUPOBAHUM W TPOBEIACHUH XHUMHYECKOTO
IKCIIEPUMCHTA;

BOCIIUTAaHUE Yy OOydJarommxcss YOSKIEHHOCTH B TyMaHUCTHYCCKON
HAMIPABICHHOCTH XWMHH, €€ BaXHOW POJM B PEHICHUM TJIOOATBHBIX MPOOIEeM
PaIMOHAIIBHOTO MPUPOIONOJIB30BAHUS, TTOTIONHEHUS YHEPTETHUECKUX PECYPCOB H
COXPaHEHHUs TPHUPOTHOTO PABHOBECHS, OCO3HAHHUS HEOOXOTUMOCTH OEpeKHOTO
OTHOIICHUS K TIPUPOJIE M CBOEMY 3/I0POBBIO, a TakKKe MPUOOPETEHUS OIbITa
WCIIOJIb30BAHUS TOJMYYCHHBIX 3HAHWA I TPUHITHS TPAMOTHBIX DEIICHUHA B
CUTYAITUAX, CBI3aHHBIX C XUMHUYCCKHMH SIBIICHUSMHU.

B ydeOHOM maHe cpemHero ooOmero oOpa3oBaHHS TMPEAMET «XUMUS)
0a30BOr0 YPOBHS BXOJHUT B COCTaB MpeIMETHON 00jacTh «EcTecTBEHHO-HAy4YHBIE
IPEMETHD).

OO61iee yncIo 4acoB, OTBEAEHHBIX JJIsl U3YyYEHUsI XUMUH, Ha 0a30BOM YPOBHE
cpeaHero ooriero odpazoBanus, cocrapisgeT 136 gacos: B 10 kimacce — 68 gacos (2
yaca B Hezelnto), B 11 kimacce — 68 gacoB (2 yaca B HE/ICIIO).



COILEPKAHUE OBYUEHUA
10 KUIACC
OPTAHUYECKASA XUMUA

Teopernyeckne 0OCHOBBI OPraHUYECKON XUMHU

[IpenMer opraHn4ecKkor XUMUU: €€ BOSHUKHOBEHUE, PA3BUTUE U 3HAYCHHE B
IIOJIy4YEHUM HOBBIX BELIECTB M MaTEpHANIOB. Teopus CTPOECHHsS OPraHHYECKHX
coenunenuit A. M. bBytnepoBa, e€ ocHOBHbIE NoJI0KeHUs. CTPYKTYpHBIE (POPMYIIbI
OpPraHMYECKMX BemecTB. [omonorus, wuzoMepus. XuUMHUYECKas CBSA3b B
OPTraHUYECKUX COCAUHEHUAX — OUHAPHBIC U KPATHBIE CBS3H.

[IpencraBnenue o kiaccupukaluy OpraHuyeckux BemiecTB. HomeHnknarypa
OpPraHMYECKHUX COEAMHEHMH (CHUCTeMaThyecKas) M TpUBUAIbHbIE Ha3BaHUs
BAKHEHUIIINX MPEICTABUTENEH KIIACCOB OPraHUYECKUX BEILIECTB.

OKCIIEpUMEHTAIBHBIE METOJBl M3y4YE€HHUS BEIIECTB W MX IPEBPAILCHUM:
O3HaKoOMJIeHHE ¢ oOpa3liaMu OpraHMYeCKMX BEUIECTB M MaTepuajlaMH Ha HX
OCHOBE, MOJICIMPOBAaHUE MOJIEKYJl OpPraHMYEeCKHX BEUIECTB, HAONIOJACHHE U
ONMCAaHUE JEMOHCTPALIMOHHBIX OIBITOB I10 NPEBPALICHUI0 OPIAaHUYECKUX BELIECTB
IIpU HarpeBaHuu (IJIaBJIeHUE, O0YTJIMBAaHUE U TOPEHHUE).

Yraesogopoasl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKUM psaa. MeraH U 3TaH —
OpoCTeHIIne NPEeACTaBUTENN aJKaHOB: (PU3NYECKHE U XHMUYECKHE CBONCTBA
(peakiuu 3aMelleHUs] U TOPEHUs), HaxXOXJEHHWE B MPUPOJE, MOJyUYeHHUE U
IIPUMEHEHHUE.

AJKEHBI: COCTaB M CTPOEHUE, TOMOJOTUYECKHI psii. DTUIEH U MPOMMIEH —
OpocCTeiine NpEeACTaBUTENN aJKEHOB: (PU3NYECKHE U XHMHUYECKHE CBONCTBA
(peakuuu TUAPUPOBAHUS, TAJOTCHUPOBAHUSA, TUAPATALMM, OKHUCICHHS U
NOJINMEPHU3ALINH ), TOTyYEHUE U IPUMEHEHHE.

Anxanuensl: Oytaaues-1,3 u MerunOyranueH-1,3: cTpoeHue, BaKkHeWIIne
XUMUYECKHE CBOWCTBa (peakuus noiaumepusauuu). [lomyyeHue CHHTETHYECKOIO
Kay4dyKa U pEe3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTUYECKUN psi. ALlETUIIEH
— MPOCTEHIIMIA NpPeICTaBUTENb AJIKHHOB: COCTaB, CTpOEHHUE, (U3UYECKUE W
XUMUYECKUE CBOMCTBA (pEaKLMH TMAPUPOBAHUS, raJOT€HUPOBAHUS, TUAPATALINH,
TOpEHUs), OJYYECHHUE U IPUMEHEHUE.

Apenbl. benzon: cocra, cTpoeHHe, (U3NYECKUE U XMMHMUYECKHUE CBOMCTBA
(peakiuu raJloreHUPOBAaHUSI U HUTPOBAHUS), MOJIyYEeHUE U MpUMEHeHue. Tonyon:
cocmas, cmpoenue, (uzuueckue U  Xumuueckue  ceoucmea  (peakyuu
2a102eHUPOBANUS U HUMPOBAHUSL), noaydeHue u npumernerue. TOKCHYHOCTh apEHOB



I'eneTnueckas CBsA3b MEXAY YIJIEBOAOPOJAMH, NMPUHAMICKAIUMHU K Pa3IUYHBIM
KJIACCaM.

[IpupogHble HCTOYHUKHA YIJIIEBOAOPOAOB. IIpUpONHBIM Ta3 W IIOMYTHBIE
Hersaubie ra3el. HedTs u e€ mpoucxoxaeHue. CrocoOwl nepepaboTku HeTH:
MEPEroHKa, KPEKUHI (TePMUUYECKUM, KaTaIUTHYECKHil), mnupoiu3. [IpomykTs
nepepadoTku HepTH, UX MPUMEHEHNE B MPOMBINIJICHHOCTH U B ObITy. KamMeHHBIN
yTOJIb ¥ MIPOAYKTHI €ro MepepadoTKH.

OKCIEpUMEHTAIbHBIE METOJIbl HM3Yy4YE€HHUS BELIECTB W MX IMPEBPAILCHUIA:
O3HAKOMJIEHME C o00pa3laMy IJJaCTMAcC, KaydyyKOB U PE3HHbI, KOJUIEKUUHU
«Hedhtb» u  «Yronb», MOJIETUPOBAHHE  MOJIEKYJ  YIJIEBOJOPOJOB U
raJIOr€HONPOU3BOHBIX, MPOBEACHUE NPAKTUYECKON PabOThI: MOJIYYEHUE ITHIICHA
Y U3yYEHUE €TO CBOMCTB.

Pacuérnrlie 3agaun.

Boluucnenuss mo ypaBHEHMIO XHMHMUYECKOW peakuuu (macchl, 0O0BEMa,
KOJIMYECTBA MCXOJHOIO BEIIECTBA WIM MPOAYKTA PEAKLUUU IO M3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJIHOTO M3 UCXOIHBIX BEIIECTB WIIM MPOTYKTOB PEAKIIUH).

Kuciopoaconepskamue opranHudecKue coelMHeHU s

[IpenenpHble OJHOATOMHBIE CHOUPTBL. METAaHON W JTAHOJ: CTPOCHHUE,
dbu3uYeckre M XUMHUYECKHE CBOMCTBa (peakiud C AaKTUBHBIMU MeTajlaMH,
raJIOr€HOBOJIOPOJaMH, TOpEHHUE), NpUMEeHeHue. BoaopoaHble CBS3M MEXAY
MOJIEKYJIAaMU CIIUPTOB. JIelCTBHE METAHOJIAa U 3TAHOJIA HA OPTAHU3M YEJI0BEKa.

MHOroaToMHbl€  COUPTHL. OJTWICHIJIMKOIb W  [JIMUEPUH: CTPOCHHUE,
du3nueckue W XUMHUYECKHE CBOMCTBA (B3aMMOJEHCTBHE CO IIEJIOYHBIMU
MeTaJlaMH, KaueCTBEHHas peakuus Ha MHOTOAaTOMHBIE crHpThl). JleiicTBue Ha
Opra’u3Mm 4esnoBeka. [[pumeHenune riumuepruHa u STUIICHTIIAKOJIS.

deHoy: CTPOCHHE MOJEKYJbl, (U3UYECKHE W XHMHYECKHE CBOMCTBA.
Toxcuunocth Ppenona. [lpumenenue penona.

Anbaeruapl U kemowuwvl. Dopmanblerull, aleTaIbJCTUJl: CTPOCHHUE,
(¢u3nuecKue U XMUMHYECKHE CBOMCTBA (pEaKLUU OKHUCIEHHS U BOCCTAHOBJIEHUS,
KAueCTBEHHBIE PEAKIINN), OJyYEeHUE U IPUMEHECHHUE.

OnHOOCHOBHBIE —MpeenbHble KapOOHOBBIE KHCIOTh. MypaBbuHaAs U
YKCyCHasi KMCIIOTBI: CTpOCHHE, (PU3NYECKHEe U XUMUYECKHUE CBOWCTBA (CBOMCTBA,
oOwue Ui Kiacca KUCIOT, peaklus 3TepuUKanum), NoJydeHue U MPUMEHEHHUE.
CreapuHoBasi M OJICMHOBAs KHUCIOTHI KaK MPEICTABUTENIA BBICIINX KapOOHOBBIX
KUCITOT. MbUTa KaK COJIM BBICITUX KapOOHOBBIX KHCIIOT, X MOIOIIEE ICHCTBUE.

Cnoxnble 3pupbl Kak MPOU3BOJHBIE KapOOHOBBIX KuUCHOT. [uaponus
cinoxHbIX 3¢upoB. XKupsl. ['naponus xxupos. [Ipumenenue xupoB. buonoruueckas
POJIb )KUPOB.




YraeBoasl: coctaB, KilaccupuKkanus — yrJeBOAOB  (MOHO-, Ju- 1
nojucaxapuibl). I'oko3a — mpocTelnii MOHOcaxapua: OCOOCHHOCTH CTPOCHUS
MOJIEKYJIbI, (U3MYECKHE W XUMHUYECKHE CBOMCTBa (B3aUMOJCUCTBHE C
ruapokcuaom meau(ll), oxkucieHue amMmmuayHbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTAHOBJICHUE, OpOXKEHHE TJIIOKO3bl), HAXOXKIACHUE B MPUPOJIEC, MPUMEHEHUE,
ounonoruyeckas poiib. @orocunTe3. PpyKTo3a KaK H30MEP IITHOKO3BI.

Kpaxman u nemnono3a kak npupojHbie nojuMmepbl. CTpoeHue Kpaxmana u
HeuoNio3bl.  DuU3nueckue W XHMHUYECKHE CBOMCTBAa Kpaxmania (THApPOIH3,
KaueCTBEHHAsl PEAKIIUS C HOJIOM).

OKCIEpUMEHTAIbHBIE METOJIbl M3Yy4YEeHUsI BELIECTB W MX IMPEBpAILCHUI:
POBEICHNE, HAOJIOJCHUE W OMHMCAHWE JIEMOHCTPAIIMOHHBIX OMNBITOB: TOPEHUE
CIIUPTOB, KAYECTBEHHBIC PEAKIMU OJHOATOMHBIX CHUPTOB (OKHCIECHHE 3TaHOJIA
okcugoMm Menu(Il)), MHOroaTroMHBIX CHUPTOB (B3aUMOJECUCTBUE TJIMIIEPUHA C
ruapokcuom meau(ll)), anpaerunoB (OKMCIEHUE aMMHUAYHBIM PaCTBOPOM OKCHJIA
cepeopa(l) u rugpokcumom wMenu(Il), B3ammopeiicTBUE Kpaxmana C HOAOM),
MPOBEJICHUE MPAKTUYECKONU PaOOTHI: CBOICTBA PACTBOPA YKCYCHOW KUCIOTBHI.

Pacuérnbie 3anaum.

Beruucnenuss mo ypaBHEHMIO XUMHMUYECKOW peakuuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBAa WJIM MPOAYKTa PEaKIMU MO M3BECTHBIM Macce,
00bEMY, KOJIMUECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WM MPOTYKTOB PEAKIUN).

A30TcoiepKalue OpraHu4ecKue COeTMHEHMUS.

AMMHOKHCIIOTHI Kak am(OTepHbIe Opranuueckue coeauHeHus. Ousnyeckue
U XMMHYECKHE CBOMCTBA aMHUHOKHUCJIOT (Ha mpumepe riuimHa). buonorudeckoe
3Ha4YCHUE aMUHOKUCIOT. [lenTuasl.

benkn kak nOpUpoOJHBIE BBICOKOMOJIEKYJISIpHbIE coeauHeHus. [lepBuunas,
BTOpUYHAA M TPETUYHAs CTPYKTypa OenkoB. XUMHUYECKHE CBOWCTBA OEIKOB:
TUAPOJIN3, IEHATYpallHsl, KAYeCTBEHHBIE pEaKIIMU Ha OCJIKU.

OKCIEpUMEHTAIbHBIE METOJIbl M3Yy4YEeHHUs BELIECTB W MX IMPEBpaICHUI:
HaOII0/ICHUE U OMMCAHKUE JIEMOHCTPALIMOHHBIX OMBITOB: JIEHATYpalus OEJIKOB MpHU
HArpeBaHWM, IBETHBIC PEAKIIUU OCITKOB.

BbicokoMoJIeKyJISIpHBbIE COeIMHEHU S

OCHOBHBIC TOHSITHS XUMUHU BBICOKOMOJICKYJISIPHBIX COEIUHEHHI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTETEHb MOJUMEpPHU3AIUU, CPEIHSSI MOJICKYIsIpHas
Macca. OCHOBHBIE METOJbl CHHTE3a BBICOKOMOJICKYJISIPHBIX COEIUHEHHN —
MOJIMMEPU3ALMS U TTOJIMKOHEHCALIHSL.

OKCIEpUMEHTAIbHBIE METOJIbl HM3y4YEHHUS BELIECTB W MX IPEBPAILCHUIA:
O3HAKOMJICHUE ¢ 00pa3liaMu MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIaCTMAcC,
Kay4yKOB.

MexnpeaMeTHbIE CBSI3H.



Peanmsannst MeXnpeIMETHBIX CBA3EH MPHU M3YYECHHH OPTaHUYECKOM XHMHH B
10 kyacce OCYILIECTBISIETCS Yepe3 MCIOJIb30BAHME Kak OOIIMX €CTECTBEHHO-
HAyYHBIX MOHATHM, TaK W NOHSATUH, SABISAIOIIMUXCS CHUCTEMHBIMU JUISl OTIEIBHBIX
IIPEIMETOB €CTECTBEHHO-HAYYHOI'O LIUKJIA.

OO0mre ecTecCTBEHHO-HAYUYHBIE MMOHATHA: SBJICHUE, HAYYHbIN (PakT, rumoTesa,
3aKOH, TEOpHSs, aHANU3, CUHTE3, KiIacCU(PHKAIMs, MEPUOJIUIHOCTh, HAOIIOICHHE,
U3MEPEHUE, IKCIIEPUMEHT, MOJIETTUPOBAHME.

®dusnka: wMarepus, DHEprus, Macca, aTroM, DJJIEKTPOH, MOJIEKyJa,
SHEPreTUYECKUl ypOBEHb, BEIIECTBO, TeJO, OO0BEM, arperaTHoe COCTOSIHUE
BELIECTBA, (PU3NUECKUE BETUUMHBI U €AUHUIBI UX U3MEPEHUS.

buonorus: kmerka, opranm3Mm, Omocdepa, oOMEH BEIIECTB B OpTaHHU3ME,
¢oTtocuHTE3, OMOJIOrMYECKH AaKTUBHbIE BemlecTBa (O€NKH, YTIJIEBOIbI, JKUPHI,
dbepMeHTHI).

['eorpadus: MuHepasnbl, TOPHBIE MOPOJIbI, MOJIE3HbIE UCKONAEMbIE, TOILIMBO,
PECYPCBL.

TexHonorus: MNHILEBBIE MNPOAYKTBI, OCHOBBI PAalMOHAIBHOIO NUTAHUS,
MOIOLIUE CPEJCTBA, JICKAPCTBEHHbIE H KOCMETHUYECKHE IperapaTsl, MaTEPUAIIbI U3
UCKYCCTBEHHBIX U CHHTETHYECKHX BOJIOKOH.

11 KIIACC
OBILIASA U HEOPTAHUYECKASA XUMUSA

Teopernyeckue 0CHOBbI XUMHHU

XUMUYECKUM dneMeHT. AToM. Sapo aroma, H30TONBL. DJIEKTPOHHAS
000JI04Ka. DHEpPreTu4eckue ypoBHH, MOAYPOBHU. ATOMHBIE opOuTany, s-, p-, d-
sneMeHThl. OCOOEHHOCTH pacrpeziesieHusl 3JIEKTPOHOB MO OpOUTAIsIM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOIOB. DJIECKTPOHHAS KOH(PUTYpaIKs aTOMOB.

[Tepuonnueckui 3akoH u llepuomnueckas cucreMa XUMHUYECKUX JJIEMEHTOB
JI. 1. MenneneeBa. CBs3b NMEpHOANYECKOTO 3aKOoHA U [leproauyeckon CHCTEMBI
xumudeckux sneMeHToB . M. MeHneneeBa ¢ COBpEMEHHOM TEOpUEW CTPOEHHUS
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHHs CBOWCTB XHMMHYECKUX 3JIEMEHTOB U
o0pazyeMbIX MMM TPOCTBIX M CIOXHBIX BEIIECTB MO TIpyNnaM U MEpHOJIaM.
3Ha4YeHUE NMEPUOANYECKOrO 3aKOHA B PA3BUTUU HAYKH.

Crtpoenue BemecTBa. XUMHYECKass CBS3b. BHAbI XWMHYECKON CBSI3U
(KOBaJIGHTHAsl HEMOJISIpHAs W TOJISIpHAs, MOHHAs, MeTajuimdeckas). MexaHu3Mbl
o0pa3oBaHMsI KOBAJICHTHOM XHMMHUYECKOM CBsSI3U (OOMEHHBII U JOHOPHO-
akienTopHelil). BogopoaHas cBs3b. BajaeHTHOCTh. DIEKTPOOTPHUIIATEIBLHOCTD.
Crenenp oxkuciieHus. IOHbI: KATHOHBI M AaHUOHBI.



BemecTtBa  MOJIEKYJSIDHOTO M HEMOJEKYJSIPHOTO  CTPOEHHs.  3aKOH
MOCTOSTHCTBA COCTaBa BEILIECTBA. THMbl KPUCTAIUIMUECKUX PEIIETOK. 3aBUCUMOCTh
CBOMCTBA BEILIECTB OT TUIIA KPUCTALIMYECKON PEIIETKHU.

[IonaTtne o nucnepcHbIX cucTemax. VICTUHHBIE M KOJUJIOMJHBIE PacTBOPHI.
MaccoBas 10J11 BEHIECTBA B pACTBOPE.

Knaccudukanus HEOPraHUYECKUX COECIMHEHU . Homenknarypa
HEOPraHUYECKUX BeIIEeCTB. [eHeTudeckas CBA3b HEOPraHMYECKUX BELIECTB,
NpUHAJIEKAIINX K Pa3JIMYHbBIM KJIaccaMm.

Xumudeckas  peaknus.  Knaccudukammss  XUMHUYECKHUX — peakiuid B
HEOPraHUYECKOW M OPraHUYECKOW XHMMHUHU. 3aKOH COXPAHEHHUsI MacChl BEUIECTB,
3aKOH COXPAHEHUS U MPEBPALLICHUS SJHEPTUU TP XUMUYECKUX PEAKIIUSX.

CKOpoCTh peakiuu, €€ 3aBUCUMOCTh OT paziuyHbIX pakTtopoB. OOpaTuMbie
peakuuu. XuUMHUeCKOe paBHOBecHe. DakTOpbl, BIMSIOIINE HA COCTOSHHE
xuMmu4yeckoro pasHosecus. Ilpunnun Jle [larense.

DnektponuTryeckas auccounanus. CuiabHble U cialble 351eKTponauTsl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCIIAsl, HEUTPAJIbHAs, IEIOYHAS.

OKUCANTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIUU.

DKCNEPUMEHTAIbHBIE METO/bl M3YyYE€HUS BEHIECTB M UX IPEBpAICHUMN:
nemMoHcTpauus Tabmun «llepuonnueckas cucreMa XxuMuueckux sneMeHToB [, .
MenpaeneeBay, U3y4eHHE MOJENEH KPUCTAUIMYECKUX PEIIETOK, HAOIIOJEHUE U
OMHCaHUE JEMOHCTPAIIMOHHBIX U J1a00OPATOPHBIX OMBITOB (Pa3I0KEHUE MMEPOKCUIA
BOJOPOJIa B MPUCYTCTBUU KaTalnu3aToOpa, OMPEIEICHUE CPEAbl PACTBOPOB BEUIECTB
C TOMOUIbI0 YHUBEPCAIBHOIO HWHJWKATOpPa, pEAKIMHM HMOHHOTO OOMEHa),
IPOBEICHUE PAKTUYECKON padboThl «BnusHue pa3nuuHbIX (PaKTOPOB HA CKOPOCTh
XAMHWYECKON PEAKIINI.

PacuérHble 3anaumn.

Pacuétel 10 ypaBHEHUSM XUMHYECKHX pEaKUHi, B TOM YHUCJIE
TEPMOXUMHUYECKUE PACUETBI, PACUYETHI C HMCIIOJIB30BAHUEM IIOHATHUS «MacCOBas
JIOJISI BELIECTBAY.

Heoprannuyeckasi xumus

Hemeraymel.  Ilonoxenune HemeraiuioB B Ilepuoanueckoin  cucreme
xumuueckux sneMeHtoB [[. M. MenjeneeBa 1 0COOEHHOCTH CTPOCHHSI aTOMOB.
duznyeckue CBOICTBA HEMETAJUIOB. AJUIOTPOINUS HEMETANIOB (Ha MpuUMepe
KHCIIOpoa, cepol, pochopa u yriepomaa).

XUMHUYECKUE CBOMCTBA BAKHEHIIUX HEMETAUIOB (rajoreHOB, CEphl, a30Ta,
docdhopa, yriepoga U KpeMHHS) W HMX  COCAMHEHUH  (OKCHIOB,
KHUCIIOPOCOIEPKAIIUX KUCIOT, BOJOPOAHBIX COCTUHEHU ).

[IprMeHeHne BAXKHENIITNX HEMETAJUIOB U UX COCTMHEHUM.



Mertamnsl. Ilonoxenne meraiioB B llepuoanueckor cucreMe XHUMUYECKUX
anementoB JI. . MenneneeBa. OCOOCHHOCTH CTPOECHUS DJIEKTPOHHBIX 00O0JIOUEK
atoMoB MetajuioB. OOmme guznyueckue cBoiicTBa MeTaioB. CruiaBbl METaJLIOB.
DIIEKTPOXUMHUYECKUN PsAJT HATIPSHKEHUI METaJIIOB.

XUMUYECKHE CBOMCTBA Ba)KHEWINMX METAJUIOB (HATPUM, Kajiuil, KaJbIUH,
MarHui, aTlOMUHUN, IUHK, XPOM, KEJIE€30, ME/Ib) U UX COCTUHEHUH.

OO6mme crocoObl ModydeHus MeTayioB. [IpuMmeHeHue MeTamioB B ObITY U
TEXHUKE.

DKCNEPUMEHTAIbHBIE METOJbl HM3YyYE€HUS BEHIECTB M HX IPEBpPAIICHUMN:
U3YUCHHUE KOJUIEKIMU «MeTauibl U CIUIaBbl», 00pa3l0B HEMETAJUIOB, PEIICHUE
OKCIIEPUMEHTATBHBIX 3a7a4, HAOJIOJICHWEe W OINHUCAHHWE JEMOHCTPAIMOHHBIX U
71a00paTOPHBIX OMBITOB (B3aMMOJIEHCTBUE THAPOKCHUJIA ATIOMUHHUSA C PACTBOpaAMU
KHUCIIOT U IeJ04Yel, KaYeCTBEHHbIE PEaKI[MU Ha KaTUOHBI METAJIJIOB).

PacuéTnrble 3amaun.

Pacuétsl maccel BeliecTBa UM 00bEMA ra3oB MO U3BECTHOMY KOJIUYECTBY
BEIECTBA, Macce WM O0BEMY OJTHOTO W3 YYACTBYIOIIMX B PEAKIIUU BEIIECTB,
pacu€Tsl Macchl (00BEMa, KOJIMUECTBA BEIIECTBA) MPOIYKTOB PEAKIIMH, €CIU OTHO
13 BEILIECTB UMEET MPUMECH.

XUMHUS U )KU3Hb

Ponp xuMuu B 00eCleUeHHH 3KOJIOTUYECKOU, IHEPreTUUECKON U MUIIEBOM
0€30MacHOCTH, Pa3BUTHH MEAHWIHHBL. [loHSATHE O HAYYHBIX METOJaX MMO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIUN.

[IpencraBienuss 00 OOHMMX HAYYHBIX NPUHIUIAX POMBIILICHHOTO
MOJTYy4YE€HUS BAXKHEHIINX BEIIECTB.

UenoBek B MHpE BEUIECTB M MATEPHUAIOB. BAXKHEWIIHUE CTPOUTEIbHBIC
Marepuaiabl, KOHCTPYKUHMOHHBIE MAaTe€puasbl, KpAacKH, CTEKJIO, KepaMHKa,
MaTepuainbl s 3JEKTPOHUKH, HAaHOMAaTepHUalbl, OPraHUYECKUE U MUHEpAIbHbIC
yaoOpeHus.

XuMHSIT U 3J0pOBbE YEIOBEKA: MpPaBWJIA HCHOJIb30BaHUS JIEKAPCTBEHHBIX
penaparoB, MpaBuiia 0E30MACHOTO KCIOIb30BaHUS MPEMApaTOB OBITOBONW XUMHUU
B [IOBCEIHEBHOM KU3HMU.

MexnpeaMeTHbIE CBSI3H.

Peanuzanust  MeXNpeaMETHBIX  CBSI3ed MpU  HU3Y4YEHUH  OOme u
HEOPraHM4EeCKOM XMMHH B 11 Kitacce OCyIIeCTBIISIETCS Yepe3 MCIOJIb30BAHUE Kak
oOIMX eCTeCTBEHHO-HAYYHBIX TOHSATUH, TaK W TIOHATHH, SBISIOIIUXCS
CUCTEMHBIMU JJI OTJAEIBHBIX NPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO1mue ecTeCTBEHHO-HAYUYHbIE TOHSTHS: Hay4dHBIM (akT, rumore3a, 3aKoH,
TEOpHs, aHalu3, CHUHTE3, Kiaccupukaius, TMepUOJUYHOCTh, HAOJIIOJICHHUE,
SKCIIEPUMEHT, MOJICIIUPOBAHNE, U3MEPEHUE, SIBJICHHUE.



dusuka: mMaTepus, YHEPIHsl, Macca, aToM, dJIEKTPOH, MMPOTOH, HEUTPOH, HOH,
U30TOIl, PaJIMOAKTUBHOCTb, MOJIEKYJIa, SHEPTeTUUYECKHI ypOBEHb, BEIIECTBO, TEJO,
00BEM, arperaTHoe COCTOSIHHE BEIIECTBA, (PU3MUYECKUE BEIIMYMHBI M €IUHUIIBI UX
U3MEpPEHUs], CKOPOCTb.

buonorusa: kneTka, opraHuM3M, JKOCUCTEMa, Ouocdepa, Makpo- U
MUKPO3JIEMEHTHI, BATAMHUHBI, OOMEH BEILIECTB B OpPraHU3Me.

I'eorpadus: MuHepanbl, TOpHbIE MOPOABI, MOJIE3HBIE NCKOMAeMble, TOIIUBO,
PECYpCHIL.

TexHoIOTHSA: XUMUYECKasi MPOMBIIIEHHOCTh, METaJUTyprusi, MPOU3BOJCTBO
CTPOUTENBHBIX MAaTEepUalIOB, CEIbCKOXO3SICTBEHHOE MPOU3BOACTBO, IHIIEBas
IPOMBIIUIEHHOCTh,  (papMaleBTUYECKasi  MPOMBINIICHHOCTb,  MPOU3BOACTBO
KOCMETHUYECKHUX MpernapaToB, IPOU3BOJICTBO KOHCTPYKLUMOHHBIX MAaTEepUaOB,
AJIEKTPOHHAS IPOMBIIUIEHHOCTh, HAHOTEXHOJIOTUH.



IINTAHUPYEMBIE PE3VJIBTATBI OCBOEHUN A [TPOI'PAMMEBI 110 XMW
HA BA30BOM YPOBHE CPEJHET'O OBIIEI'O ObPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATbBI

d®I'OC COO ycraHaBiuBaeT TpeOOBaHUS K pe3yjbTaTaM OCBOCHUS
0o0yYaromuUMHUCId TporpaMM CpeaHero ooOmero ooOpa3oBaHus (JIMUHOCTHBIM,
METanpeJMEeTHbIM M MpeAMETHbIM). HaydHo-MeToauuecko OCHOBOM st
pa3pabOTKU TJIAHUPYEMBIX DPE3yJIbTaTOB OCBOCHUS MPOTPAMM CPEIHETO OOIIero
00pa30BaHUs SIBISIETCSI CUCTEMHO-/IEATETLHOCTHBIN MOAXO.

B cooTBeTcTBUM € CHCTEMHO-AESATEIBHOCTHBIM IOJXOJOM B CTPYKTYype
JUYHOCTHBIX PE3yJbTAaTOB OCBOCHMS NpeIMeTa «XHUMHs» Ha YPOBHE CPEIHEro
o011ero 00pa3oBaHus BbIIETICHBI CIEIYIOIINE COCTABISAIOIHE:

OCO3HaHHE OOYYAIOIIUMHCS POCCHUHUCKOM TPaKTaHCKOM HIACHTUYHOCTH —
TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSITEIbHOCTU U CAMOOIPEAEIEHUIO;

HaJU4Yue MOTUBAIINHU K 00YUCHHIO;

LeJICHANPaBICHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHUN JTMYHOCTU HA OCHOBE
KITFOUEBBIX IIECHHOCTEW W UCTOPUUYECKHUX TPAIUIINA 0a30BOM HAYKW XUMUH;

TOTOBHOCTh M CHOCOOHOCTH OOYy4arolIMXCsl PYKOBOJACTBOBAaTbCS B CBOEH
NEATEIIbHOCTH LEHHOCTHO-CMBICIIOBBIMUA yYCTAHOBKaMHU, MPUCYIIMUMHU LEIOCTHOM
CUCTEME XMMHYECKOr0 00pa30BaHus;

HaJIM4YK€ MPABOCO3HAHUS HKOJIOTHYECKON KYJIbTYPhl U CHOCOOHOCTH CTABUTh
LEJIU U CTPOUTH )KU3HEHHbBIE TJIaHBbI.

JIn4HOCTHBIE pE3yJIbTaThl OCBOCHUS MpeaMera «XHUMHUS» AOCTUTAIOTCA B
€IMHCTBE Y4YeOHOM M BOCHUTATEIbHOW JESATENBHOCTH B COOTBETCTBUU C
T'YMaHUCTUYECKUMHU, COLMOKYJIbTYPHBIMU, TyXOBHO-HPABCTBEHHBIMH IIECHHOCTSIMHU
U WJeallaMd POCCHMCKOTO TPa)KTaHCKOrO OOIIECTBa, MPUHATHIMH B OOIIECTBE
HOpMaMH ¥  TpaBWIAMH  TOBEJEHHUSA,  CIOCOOCTBYIONIUMHU  TpOIleccaM
CaMOIIO3HAHUS, CAMOPA3BUTHS W HPABCTBEHHOTO CTAHOBJIEHUS JIMYHOCTHU
00yJaroImmxcs.

JInyHOCTHBIE pPE3ydbTaThl OCBOEHUS TNpeAMETa «XHUMHS» OTPAXKAIOT
c(OPMHPOBAHHOCTh OTBITA ITO3HABATEIIBHOW W MPAKTUYECKON JCSATEIHHOCTU
oOydJaronuxcst Mo peaausaiui MPUHATHIX B OOIIECTBE IIEHHOCTEH, B TOM YHCIE B
YacTu:

1) rpasKaaHCKOr0 BOCIIUTAHMSA:

OCO3HaHUS 00YYaIOIMMHUCS CBOMX KOHCTUTYLIMOHHBIX IIPAB U 00S13aHHOCTEH,
YBaKEHHUS K 3aKOHY U MTPABOIOPSIKY;

NPEACTABICHUS O COLMAIbHBIX HOPMax W NpPaBUJIAX MEKINYHOCTHBIX
OTHOILIEHUH B KOJIJIEKTUBE;



TOTOBHOCTM K COBMECTHOW TBOPUYECKOW JEATENBHOCTH NPH CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHUU YUYEOHBIX M TO3HABATENbHBIX 3ajay, BBHIMOJIHEHUU
XUMHUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHUMaThb M IPUHUMAaTb MOTHUBBI, HAaMEPEHHUs, JIOTHKY U
apryMEHTBI IPYTUX MPU aHATIU3€ Pa3IuYHbIX BUIOB YUEOHOU NEATEIbHOCTH;

2) MaTPHOTHYECKOI0 BOCIIUTAHUS:

LIEHHOCTHOIO OTHOUIEHUS K MCTOPUYECKOMY M HAyYHOMY HAaCJIEIHIO
OTEYECTBEHHON XUMUH;

YBaXEHUSI K MPOLECCY TBOpYECTBA B OOJACTH TEOPUHM U MPAKTUYECKOTO
OPUMEHEHUS XUMHH, OCO3HAHHUS TOTrO, YTO JOCTHXKEHHS HayKH €CThb pe3yJbTaT
JUINTEJIbHBIX ~ HAaOJMIOJEHUM, KPOMOTIMBBIX SKCIEPUMEHTAIBHBIX  IIOMCKOB,
IOCTOSIHHOT'O TPYJ1a YYEHBIX U MPAKTHKOB;

MHTEpECA W II03HABAaTEIbHBIX MOTHBOB B IIOJIyYEHUM M IOCIEIYHOLIEM
aHaiau3e MHPOpPMaLUU O MEPEIOBBIX JTOCTUKEHUSX COBPEMEHHON OTEUECTBEHHOU
XUMUU;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPABCTBEHHOI'O CO3HAHHUs, STUYECKOTO NIOBEACHUS;

CIIOCOOHOCTH OIIEHUBATH CUTYAIIMH, CBSI3aHHBIE C XUMHUYECKUMU SIBJICHUSIMHU,
U MIPUHUMATh OCO3HAHHBIE PELIECHUS, OPUEHTUPYSACh HA MOPaIbHO-HPABCTBEHHbIE
HOPMBI U LICHHOCTH;

TFOTOBHOCTH OLIEHUBATHh CBOE IIOBEJIEHHWE M IOCTYIIKM CBOMX TOBapUUIEH C
NO3ULNK HPAaBCTBEHHBIX M IIPABOBBIX HOPM M OCO3HAaHHUE IIOCIEACTBUN 3THX
MOCTYIIKOB;

4) gpopmMupoBaHHs KYJbTYPHI 310POBbS:

NOHMMaHHUs IEHHOCTEH 370poBOro u 0Oe30macHoro olpasza IKU3HH,
HEOOXOMMOCTH OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY (U3mdyeckomy u
IICUXUYECKOMY 3JI0POBBIO;

coOmro/ieHns MpaBuil 0O€30MacHOro oOpallleHuss € BEUIECTBaMU B OBITY,
IIOBCETHEBHOM KU3HU U B TPYIOBOU JEATEIBHOCTH;

NOHUMAaHUS LEHHOCTH NPAaBWI HHJIWBHUAYaJIbHOTO M  KOJUIEKTHBHOIO
0e3011acHOro MOBEJCHUS B CUTYalUsIX, YTPOXKAIOIIMUX 3/JOPOBBIO U JKU3HHU JIHOJCH;

OCO3HaHMS MOCJEJACTBUNA W HEMPUSATUS BPEAHBIX MPUBBIUEK (yNmOTpeOiIeHUs
AJIKOT0J1s, HAPKOTUKOB, KYpEHUs);

5) Tpy10BOr0 BOCIMTAHMS:

KOMMYHHUKaTUBHOW  KOMIIETEHTHOCTH B  y4eOHO-MCCJIEeI0BaTEIbCKON
NESITeIbHOCTH, OOLIECTBEHHO IIOJIE3HOM, TBOPUYECKOM M  JIpyrux BUIax
NEeSTENbHOCTH;

YCTAaHOBKM Ha AaKTHBHOE Y4YacTUE€ B PEIICHUM MPaKTUYECKHUX 3aaad
COLIMAJIBHON HAIIPaBJIEHHOCTH (B paMKax CBOETO KJIACCa, IIKOJIbI);



MHTEpeca K MPAKTUYECKOMY U3YUEHHUIO NMpodeccruidl pa3auyHoro pojaa, B TOM
YHUCJIe HA OCHOBE MIPUMEHEHUS TPEAMETHBIX 3HAHUI 110 XUMUHU;

YBaXKEHHUS K TPYLY, JHOJAM TPyJa U pe3yiabTaTaM TPYAOBOU I€SATEIbHOCTH;

TOTOBHOCTH K OCO3HaHHOMY BBIOOpDY MHIMBHAYaJIbHOM TpaeKTOpUU
oOpazoBaHusi, Oyaymiedi npodeccuu U peanu3ald COOCTBEHHBIX >KU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEM K XMMUHU, HHTEPECOB U
oTpeOHOCTEH 00IIeCTBa;

6) 3K0J10rN4eCKOro BOCIIUTAHMS:

AKOJIOTUYECKU 1I€IeCO00pa3HOr0 OTHOILIEHUS K TPHUPOAE, KAK HCTOYHUKY
CYyILIECTBOBAHMS KU3HU Ha 3€MIIE;

MOHUMAaHUSI TJIOOATBHOTO XapakTepa SKOJOTUYECKHX MPOOJIeM, BIIHSHUS
HDKOHOMHYECKHUX IPOLECCOB HA COCTOSTHUE TPUPOJHON U COLUAIIBHOU CPEABL;

OCO3HaHUS HEOOXOJUMOCTH HCIOJIB30BaHUS JOCTIKCHUM XUMHUHU IS
pelIeHus] BONPOCOB PALIMOHATIBHOTO IPUPOAOIIOIb30BAHUS;

AKTUBHOTO HEOPUATHUS JACHUCTBUW, MPUHOCIIIUMX Bpel OKPYKAIOLIEH
OPUPOAHON Cpele, YMEHHS IPOrHO3UPOBAaTh HEOJArONPUATHBIE SKOJIOTHYECKUE
MOCJIEACTBUA MPEINPUHUMAEMBIX IEUCTBUN U MPEIOTBPALIATh UX;

HAJIMYUS Pa3BUTOIO HKOJIOTMYECKOTO MBIIUICHHS, SKOJIOTHYECKON KYJIbTYPHI,
omnbITa NEeSATENbHOCTH HKOJIOTHYECKOM HaIpaBJI€HHOCTH, yMEHUs
PYKOBOACTBOBATbCSI UMM B MO3HABATEIIbHOM, KOMMYHUKATUBHOW W COLHAIBHOMU
MPAKTUKE, CIOCOOHOCTH W yMEHHUS AaKTUBHO MPOTUBOCTOSTH HACOJIOTUU
xeMohoouu;

7) HUEHHOCTH HAYYHOI'0 MO3HAHUS:

c(hOpPMUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAYKU U OOIIIECTBEHHON MTPAKTUKH;

MOHUMAaHUSl CIeUU(PUKA XWMUM KaK HAyKd, OCO3HaHUS €€ pold B
GbopMHUpPOBAaHUK PALMOHATBHOTO HAYYHOT'O MBIIUICHUS, CO3JIaHUU IIEJIOCTHOTO
IpeacTaBlieHus. 00 OKpYKaroUeM MHUpE Kak O €IMHCTBE NMPUPOAbl U YeJIOBEKa, B
NO3HAHWU MPUPOJHBIX 3aKOHOMEPHOCTEH M PEIICHWU MpOoOJIIeM COXpaHEHUs
IPUPOAHOTO PABHOBECHS;

yOeKIEHHOCTH B  0OCOOOW 3HAYMMOCTH XHMHH JJIS COBPEMEHHOMU
UUBUJIM3ALMK: B €€ TyMaHUCTHYECKOM HAMpaBiICHHOCTH M Ba)XXHOW poiu B
CO3JaHUHU HOBOW 0a3bl MaTepUagbHON KYJbTYpPbl, PEIICHUU TJI00ATBHBIX MPOOIEM
YCTOMYMBOTO PA3BUTHS YEJIOBEUECTBA — CBIPHEBOM, DHEPIETUUECKOM, MUIIEBON U
HKOJIOTUYECKON O€30MacHOCTH, B Pa3BUTUU MEIUIMHBI, 00ECIIEYEHUM YCIOBUN
YCHEIIHOTO TPY/Ia U HKOJIOTHYECKH KOM(DOPTHOM KU3HHU KaXJA0r0 YieHa OOIIecTBa:

€CTEeCTBEHHO-HAYYHOM TIpaMOTHOCTU: T[OHUMAHUA CYIIHOCTH METOJOB
NO3HAHUSA, UCIOJIb3YEMBIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTU HCIOJb30BaTh
MOJTy9aeMbIe 3HAHUS JJIs1 aHAIN3a U OOBSICHEHUS SBIICHUIA OKPYKAIOIIETO MUpPA U



MIPOUCXOAIINX B HEM M3MEHECHHM, YMEHHUS JIeJIaTh 000CHOBAHHBIE 3aKTIOYCHUS Ha
OCHOBE HAy4YHBIX (AKTOB M UMEIOMIUXCS JAHHBIX C TIENbI0 TOTYy4YeHHUs
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIFHO HCIIOJIB30BaTh XWMHUYECKUE 3HAHUS A
perieHus IpPoOJIeM B pealbHBIX KU3HCHHBIX CUTYAIIHSIX;

MHTepeca K TO3HAHHUIO M UCCIIeI0BATEIbCKON ACSITENbHOCTH;

TOTOBHOCTH M  CIIOCOOHOCTH K  HENPEpPHIBHOMY OOpa30BaHUIO U
caMo00pa3oBaHWIO0, K AaKTUBHOMY IIOJIYYCHHIO HOBBIX 3HAaHUH TI0 XUMHUHU B
COOTBETCTBHUH C )KU3HEHHBIMH MOTPEOHOCTSIMH;

UHTEepeca K 0COOGHHOCTSM TpyJa B pasNUYHBIX cepax MpodecCHOHaTIHLHON

NEATCIIbHOCTH.
METAIIPEIMETHBIE PE3YJIBTATBI

MertanpenMeTHbI€ pe3ysibTaThl OCBOCHHS YU4e€OHOIO MpeaMera «XUMus» Ha
YpOBHE CpeAHETO 00IIero 00pa3oBaHUs BKIIOUYAIOT:

3HaYMMBbIE JU1sL dbopMHpOBaHUSA  MHPOBO33PCHHUS oOydJaronmxcs
MEXAUCIUTUIMHAPHBIE (MEXKIPEIMETHBIE) OO0IIeHayYHbIC MOHSATHUS, OTPaXKaIOIIKe
IEJOCTHOCTh HAy4YHOM KapTUHBI MHpa U CHEeUU(PUKY METOJIOB IO3HAHUA,
UCIIOIB3YEMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO, SHEPIus, sIBICHUE,
mpolecc, CUCTeMa, Hay4dHbI (paKT, MPUHITUII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusi, Uccle0BaHne, HAOII0IeHNEe, N3MEPEHNE, IKCIIEPUMEHT U JIPYTHE);

yHUBEpCalbHble y4eOHbIEC NeWCTBUs (MO3HABATEIbHbIE, KOMMYHUKATHUBHbIE,

pEryJsiTUBHBIE), o0ecreynBaroIne dbopmupoBaHue (GyHKUIHMOHATBHOM
TPaMOTHOCTH M COIIMAIbHOM KOMIIETEHIIUU 00y4YaronXCs;
CIIOCOOHOCTB o0yyaromuxcs UCITI0JIB30BaTh OCBOCHHBIE

MEXIUCIUIUIMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHUS M YHUBEpPCAJIbHBIC y4eOHBIC
JIEVUCTBUA B IO3HABATEILHON U COLMAIIBHOW MPAKTHUKE.

MeranpeaMeTHbIE PE3yJIbTAaThl OTPAXKAKOT OBJIAJICHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMU, KOMMYHUKATUBHBIMU U  PETYJISITUBHBIMU
JICUCTBUSIMU.

OBJaajgenue YHUBEPCAJIbHbIMHI Y4eOHBbIMH NO3HABATEJIbHBIMH
JeCTBUSIMU

1) 6a3oBble JIOTHYECKHE TeHCTBUA:

CaMOCTOATENbHO  (OPMYJIMpPOBAaTh W AKTyaJIU3UpoOBaTh  MpoOsieMy,
BCECTOPOHHE €€ pacCMaTpUBaTh;

OIPENENATh LEIU JEATEIBHOCTH, 3aJaBas IapaMeTpbl U KPUTEPUH HX
JTIOCTUKEHUS, COOTHOCUTD PE3YJIbTAThl AEITEIBHOCTH C ITIOCTABJIIEHHBIMU LIEJISIMU;

WCIIOJIb30BAaTh NP OCBOCHUW 3HAHHMM NPUEMBI JIOTMYECKOTO MBIIIJICHUS —
BBIICJISITh XAPAKTEPHbIC MPU3HAKUA TMOHATHUH W YCTAaHABJIMBATH MX B3aUMOCBS3b,



UCII0JIb30BaTh COOTBETCTBYIOLIME MOHITHS JIJIsl OOBSICHEHUS OTAEIbHBIX (DaKTOB U
SIBJICHUM;

BbIOMpaTh OCHOBaHMS M KPUTEPUM Ui KJIacCU(PUKAUMU BEIIECTB U
XUMHYECKUX PEAKLIUN;

YCTAaHABJIMBAaTh IPUYUMHHO-CIEICTBEHHBIE CBA3M MEXIY H3y4aeMbIMHU
SIBJICHUSIMU;

CTPOUTH JIOTMYECKHE pPacCCyKIeHUs (MHIYKTUBHBIC, JEAYKTUBHBIE, IIO
aHAJIOTUH), BBIABIATH 3aKOHOMEPHOCTH W MPOTHUBOpPEUMs] B paccMaTpUBAEMBbIX
SABJICHUSIX, (DOPMYJIMPOBATH BBIBOIBI M 3aKJIFOUEHHS;

IIPUMEHSTH B MPOLIECCE MO3HAHMS, UCIIOIb3YEMbIE B XUMUN CUMBOJINYECKHE
(3HAKOBBIE) MOJIENH, IPEOOPA30OBBIBATH MOJIEIBHBIE NPEICTABIECHUS — XHMUYECKUI
3HaK (CHMBOJI) DJIEMEHTa, XHMHuYeckas (OopMysa, YpaBHEHHUE XUMHUYECKOU
peakuuu — IMpU PEIICHWH YYEOHBIX MO3HABATENBHBIX M IPAKTHUUECKHUX 3ajad,
INPUMEHSTh Ha3BaHHBIE MOJEJBbHBIE MPEICTABICHUS ISl BBISBIICHUS XapaKTEPHBIX
IIPU3HAKOB U3y4Ya€MBbIX BEIIECTB U XUMHUYECKUX PEAKIIAMN.

2) 6a3oBbIe HcCIeA0BATEILCKHE TeiiCTBUS:

BJIaZIETh OCHOBAMM METOJOB HAay4YHOI'O IO3HAHMS BELIECTB U XUMUYECKHUX
peaKLnii;

(opMyIMpPOBATH LIENU U 33/1a4U UCCIIEIOBAHUS, UCTIOIb30BATh MOCTABIECHHBIE
U CaMOCTOSTEIbHO CQOPMYIUPOBAHHBIE BOMPOCHl B KaueCcTBE HHCTPYMEHTA
NO3HAHUSI U OCHOBBI JUIsl (POPMHPOBAHUS TMIOTE3BI MO MPOBEPKE MPAaBUIBLHOCTU
BBICKA3bIBAEMBIX CYXKICHUN;

BJIAJICTh HABBIKAMH CaMOCTOATEJIBHOTO IUIAHUPOBAHUS W IPOBEIACHUS
YYEHHUYECKUX IKCIIEPUMEHTOB, COBEPUIEHCTBOBATh YMEHHS HaOMIOATh 32 XOJA0M
IpoIecca, CaMOCTOSTENbHO MPOrHO3UPOBATh €ro pe3ysbTaTr, (OopMyIUpOBaThH
00001IEeHHS 1 BBIBOJbI OTHOCUTENIBHO JTOCTOBEPHOCTHU PE3YyJIbTaTOB MCCIIEA0BaHUS,
COCTaBJISATh OOOCHOBAHHBIN OTUET O MPOJEIAaHHOM padoTe;

npuoOpeTaTb OMNBIT YYEHWYECKOM HCCIEAOBATENbCKOM M MPOEKTHON
NESATENbHOCTH, MPOSIBIATH CIIOCOOHOCTh M TOTOBHOCTH K CAaMOCTOSITEIBHOMY
IIOMCKY METONOB pEIICHUSA MPAKTUYECKUX 3a1ad, IPUMEHEHUIO pPAa3IUYHBIX
METOJI0B IIO3HAHMUS.

3) pabora ¢ nundpopmanueii:

OpUEHTHUPOBAThCA B Pa3IUYHBIX HCTOYHMKAX UWHGopMmanuu (Hay4HO-
HOMyJIsSIpHAsl JIUTepaTypa XHMHUYECKOTO COJEp)KaHUA, CIPaBOYHBIE MOCOOus,
pecypcsl HTepHeTa), aHanmu3upoBaTh MH(YOpPMAILMIO Pa3IMYHBIX BUAOB U (popm
IIPEACTaBIICHHUS, KPUTHYECKHU OLICHUBATh eé JIOCTOBEPHOCTh U
HEMIPOTUBOPEYUBOCTD;



(OopMyIMpPOBATH 3alpPOCHl U NPUMEHATH PA3NMYHBIE METOJbI MPU TMOUCKE U
otbope wuHMOpPMAIMK, HEOOXOAWMOW JUISI BBIMOJHCHHS YYSOHBIX 3aJad
OIPEAECIIEHHOTO THUIIA;

npuOOpeTaTh OMNBIT MCHOJIB30BAHUS HHGOPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUN U Pa3IUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpPATh  ONTUMalbHYIO  (OpMYy  MpeICTaBICHUS
uHdopmaImu (cxeMbl, rpaduKu, TUarpaMmMbl, TAOJIUIIbI, PUCYHKH U JPYTHE);

UCIIOJIb30BaTh HAyYHBIM fA3BIK B KayeCcTBE CpeAcTBa Npu pabdoTe C
XUMUYECKON wuH(popMalel: NpPUMEHATh MEXIpeAMEeTHbIe ((dusudyeckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIbI, (POPMYJIbl, a0OpEBHATYPBI, HOMEHKIIATYPY;

UCTIOJb30BaTh M MPeoOpazoBbIBaTh 3HAKOBO-CHUMBOJMYECKHE CPEACTBA
HarJIA{HOCTH.

Ogy1aieHue YHUBEPCAIbHBIMH KOMMYHHUKATUBHBIMHU AeHCTBUAMM:

3a/1aBaTh BOIMPOCHKI MO CYLIECTBY OOCYKJIa€MOM TEMbI B XOJIe AUayiora U/ Wiu
JUCKYCCUHM,  BBICKa3bIBaTb  HWJAEH, (OPMYIUPOBATH CBOM  INPEIOKEHUS
OTHOCHUTEJILHO BBIIIOJIHEHUS IPEITI0KEHHON 3a/1a4u;

BBICTYNIaTh C TMpe3eHTAIlMell pe3ybTaTOB IMO3HABATEIBHOU JAESITEIBHOCTH,
MOJIYYEHHBIX CAMOCTOATENIFHO WJIM COBMECTHO CO CBEPCTHUKAMU MPU BITIOJHEHUU
XUMUYECKOTO 3KCIEPUMEHTA, MPAKTHYECKOW pabOThl MO HCCIIEJOBAHUIO CBOWCTB
M3y4aeMbIX BEILIECTB, peajln3aluil y4eOHOro mpoekTa u (OpMyIHpOBaTh BHIBOJBI
[0 Pe3yJIbTaTaM IPOBEAEHHBIX HCCIEAOBAHUI IyTEM COIIACOBAHMS NMO3WULUNA B
xoJ1e 00Cy X IeHHS 1 OOMEHa MHEHHUSAMH.

OgJ1aleHHe YHMBEPCAJIbHBIMH PeryJISTHBHBIMH JeCTBUSIMU:

CaMOCTOATENIbHO IUJIAHUPOBATh W OCYIIECTBIATH CBOK I103HABATEIbHYIO
NEeSATENbHOCTh, ONpenessiss €€ Leaud M 3aJauyd, KOHTPOJIHMpPOBaTH M IO Mepe
HEOOXOIMMOCTH KOPPEKTHPOBATh TNpEIaraéMblii aJroput™M JACHCTBUN mpu
BBINIOJIHEHUU YYEOHBIX U HCCIEAOBATENbCKUX 3ajay, BhIOMpaTh Hauboliee
3¢ pexTuBHBIN €rMOcO0 MX peleHUus C Y4ETOM IMOJYYEHUSI HOBBIX 3HAHMMA O
BELIECTBAX U XUMHUYECKUX PEAKIIMSIX;

OCYLIECTBJIATh CAMOKOHTPOJIb CBOEU NIE€ATEIbHOCTH HA OCHOBE CaMOaHaIM3a
U CaMOOILICHKH.

INPEAMETHBIE PE3YJIBTATBI

10 KVIACC

[IpenMeTHble pe3ylnbTaThl OCBOEHMS Kypca «OpraHuueckas XHMHS»
OTpaXaroT:

c(hOpPMUPOBAHHOCTh  MPEACTABICHUM O XHUMHYECKOHM  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOW KapTUHBl MHpA, POJM XHMHU B TIO3HAHUU SIBICHUU



opupoAsl, B  (OPMUPOBAHMM MBILUIEHHS W  KyJbTYpPhl JIMYHOCTH, €€
(YHKIIMOHAIBHON IPaMOTHOCTH, HEOOXOAUMOM JIJIs1 pelIeHHs MPAKTUYECKUX 3a/1a4
U 9KOJOrM4e€CKHM OOOCHOBAHHOI'O OTHOILIEHUS K CBOEMY 3/I0pPOBBIO U MPUPOJHON
cpene;

BJIQJICHUE  CUCTEMOM  XMMHYECKMX  3HAHUM, KOTOpas  BKIIIOYACT:
OCHOBOIIOJIAraIINe TMOHATHS (XMMHYECKUH 3JIEMEHT, aTOM, 3JIEKTPOHHAas
000JI04Ka aTOMa, MOJIEKYJIa, BAJICHTHOCTh, 3JIEKTPOOTPULIATEIBHOCTh, XUMUYECKast
CBsI3b, CTPYKTypHasi (opmyina (pa3BépHyTas M COKpall€HHAas), MOJIb, MOJISpHas
Macca, MOJIIpHBIN 00BbEM, YIIIepoAHbIN cKelleT, GyHKIMOHAIbHAS TPyIIa, paJuKal
WU30MEPHs], U30MEPBI, TOMOJIOTUYECKUN PAJl, TOMOJIOTH, YTIE€BOAOPObI, KHCIOPO.
U a30TCOJEpKAIUME COCAUHEHHs, MOHOMEp, IOJHUMEpP, CTPYKTYpPHOE 3BEHO,
BBICOKOMOJIEKYJISIPHbIE COEJIMHEHUS); TEOPUU U 3aKOHbI (TEOpUS CTPOEHUs
opranuyeckux BemecTB A. M. ByTnepoBa, 3aKOH COXpaHEHHUS] MacChl BEILECTB);
3aKOHOMEPHOCTH, CHUMBOJIMYECKHUN SA3BIK XHMHUHU; MHUPOBO33PEHUYECKUE 3HAHWUA,
JeXall¥ue B OCHOBE IMOHUMAHUSA NPUYMHHOCTU U CUCTEMHOCTHM XHUMHUYECKUX
ABJICHUHM, (PAKTOJIOTUYECKUE CBEACHHUS O CBOMCTBAaX, COCTaBe, IOJIYYEHUH WU
0€30I1acHOM HCHOJIb30BaHUU BAKHEUIIMX OPraHUYECKUX BEUIECTB B OBITY U
IIPAKTUYECKOM JEATEIbHOCTH Y€EJIOBEKA;

c()OpPMHUPOBAHHOCTh YMEHHI BBIABIATH XapaKTEPHbIE NPHU3HAKH MOHSATHUH,
yCTaHABIMUBATh UX B3aUMOCBSA3b, UCIIOJIb30BATH COOTBETCTBYIOLIME IOHATUS IIPU
OIIMCAaHHUU COCTaBa, CTPOCHMS U NIPEBPALICHUN OPTAHUYECKUX COCIUHEHNN;

c(OPMUPOBAHHOCTh YMEHHM HCIHOJB30BaTh XUMUYECKYI0 CHMBOJIMKY MJIs
COCTABJICHHMSI MOJIEKYJSIDHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpaIIEHHOMN)
GopMya OpraHMYEeCKMX BEUIECTB W YPABHEHUM XUMHUYECKUX pPEAKLUH,
U3TOTABIMBATh MOJCIU MOJIEKYJ] OPraHUYECKUX BELIECTB I WUIKOCTPALMU UX
XUMHUYECKOI'0 U IMPOCTPAHCTBEHHOI'O CTPOCHUS,

c(OpPMUPOBAHHOCTh YMEHUN YCTAHABIMBATH IMPUHAAJICKHOCTh H3YUYEHHBIX
OPraHWYEeCKUX BEUIECTB II0 HMX COCTaBy M CTPOCHHUIO K OIpPEAEIEHHOMY
KJIaCCy/TpylnIe COeIWHEHUN (yriIeBOJOPOAbI, KHCIOPOX M  a30TCOAEpIXKAIlHe
COCIMHEHHMSI, BBICOKOMOJIEKYJIIDHBIE COEOUHEHUS), JaBaTb HMM Ha3BaHHS I10
cucremarnyeckoil HomeHkiarype (IUPAC), a taxke NpuUBOAUTH TpPUBHUAJIbHBIC
Ha3BaHUSl OT/AEJbHBIX OPraHUYECKUX BEUIECTB (ITHIICH, MPOMMWICH, AalleTHUJIEH,
ATUJICHIJIUKOIb, TIULEpUH, (EeHod, (popManbAerul, aneTaabIeruja, MypaBbUHas
KHCJIOTa, YKCYCHAasl KMCJIOTa, OJJEHHOBAs KKCIIOTa, CTEApUHOBAs KUCII0Ta, IIII0K03a,
dpykTO3a, KpaxmMasi, LeIi0103a, TITUIHH);

c(OPMUPOBAHHOCTh YMEHHUSI OIpPENEIsATh BHIbl XUMHUYECKOW CBS3M B
OpraHUYEeCKUX COCTMHEHUAX (OJMHAPHBIC U KPATHEHIE);



c(hOPMHUPOBAHHOCTh YMEHHUS TPUMCHSITH TIOJOXKCHHUS TEOPUU CTPOCHUS
opranuveckux BemectB A. M. BytnepoBa /st 00bsICHEHUST 3aBUCUMOCTH CBOMCTB
BEIIECTB OT UX COCTaBa M CTPOCHUS; 3aKOH COXPAHEHHS MacChl BEILIECTB;

c(OpPMUPOBAHHOCTh ~ YMEHUH  XapaKTepu30BaThb  COCTaB, CTPOECHUE,
bu3nUecKue W XWMHUYECKHE CBOWCTBA THUITMYHBIX MPEACTABUTENICH Pa3IUIHBIX
KJIACCOB OPTaHMYECKUX BEIIECTB (METaH, ATaH, JTWJICH, MPOIMJICH, aleTHJICH,
oyranuen-1,3, mermnOyramuen-1,3, OEH30J, METaHOJ, JTaHOJ], STHUJICHIIUKOJb,
TJIMIEPUH, (EHOJI, alleTalbJIeTU, MypaBbUHAs W YKCYCHAsl KHUCJIOTHI, TJIIOKO3a,
Kpaxmal, [eJUTI003a, aMUHOYKCYCHAsI KHCII0Ta), WILTIOCTPUPOBATH TEHETHUECKYIO
CBSI3b MEXKIy HUMHU YPaBHEHUSMH COOTBETCTBYIOIIMX XWMHUYECKHX PEaKIHil ¢
UCIIOJIb30BAaHUEM CTPYKTYPHBIX (DOPMYT;

c(hOpPMHUPOBAHHOCTh YMEHHS XapaKTePU30BaTh UCTOYHUKHU YTJIEBOJIOPOIHOTO
ChIpbsi  (He(Th, NPUPOIHBIN Ta3, Yyrojb), CIOCOOBI WX TMEepepadOTKH U
MPAKTUICCKOE IPUMEHEHHUE MMPOAYKTOB IepepabOoTKH;

c(OPMHUPOBAHHOCTh YMEHHA TIPOBOJUTH BBIUMCICHUS 1O XUMHYCCKUM
ypaBHEHUSIM (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOTO BEIIECTBA WIIU IMPOIYKTA
peakiMy IO W3BECTHBIM Macce, 00BbEMY, KOJIMYECTBY OJHOTO W3 HCXOJHBIX
BEIIECTB WJIM MPOAYKTOB PEaKIIHH);

c(hOpPMHUPOBAHHOCTh YMEHHUH BIIANETh CHUCTEMON 3HAHWKW 00 OCHOBHBIX
METO/IaX HAyYHOTO MO3HAHUS, UCTIOJIb3YEeMbIX B XUMUH TIPU MU3yYCHUH BEIIECTB U
XUMUYECKUX SBJICHHUN (HaOII0IeHNEe, N3MEPEHNE, SKCIIEPUMEHT, MOJICTTUPOBAHUE),
UCIIOJIb30BaTh CHUCTEMHBIE XWMUYECKHE 3HAHUS JUIsl TPUHATHS pEUICHUN B
KOHKPETHBIX JKH3HCHHBIX CHUTYyallUsX, CBS3aHHBIX C BEIIECTBAMH M WX
IPUMEHEHUEM;

c(hOpMHUPOBAHHOCTh YMEHHI COOJIIOIATh MTpaBUjia MOJIb30BAHUS XUMUYIECKON
NOCYJIOM W JTabOopaTOpHBIM OOOPYIOBAaHMEM, a TaKXe MpaBWiIa OOpalleHus C
BEIIIECTBAMU B COOTBETCTBUM C MHCTPYKLUHUSIMH MO BBITOJIHEHHUIO J1ab0OpaTOPHBIX
XUMHUYECKUX OIBITOB;

c(OPMHUPOBAHHOCTh yMEHUW IUTAHUPOBATH W BBITONHATH XHUMHYCCKUI
AKCIIEPUMEHT (TIPEBPAIICHUS OPTAaHUYECKHUX BEIIECTB NMPU HATPEBAHUH, MTOJTyUCHUE
ATUJIEHA U U3yYEHHE €T0 CBOMCTB, KAUECTBEHHbBIE PEAKIIMA OPTaHUYECKHUX BEIECTB
JeHATypalys OSJIKOB IPU HArPEBAHKH, [IBETHBIC PEAKIIMK OCITKOB) B COOTBETCTBUU
C TMpaBWIaMH TEXHWKHA O€30MacHOCTH TIpH OOpalieHWHd C BEIIECTBAMH U
7abopaTOpHBIM ~ O0OpYAOBaHWEM, TMPEACTABIATh PE3yJbTAaThl XUMHUYECKOTO
JKCIIEpUMEHTa B (OpME 3aMHucCH ypaBHEHUN COOTBETCTBYIOIIUX PEAKIHN U
(GbopMyIMpPOBATH BHIBOJIBI HA OCHOBE 3THX PE3YJIHTATOB;

c(OPMHUPOBAHHOCT, YMEHUN KPUTHYECKH AaHAIM3UPOBATh XHMHYCCKYIO
uH(pOpMAIMIO, MOJYYaEMYyK U3 pa3HbIX HCTOYHHUKOB (CpEICTBa MAacCOBOMU
uHdopmaruu, MaTEpHET U ApyTHX);



chOpMUPOBAHHOCTh ~ YMEHUH  CcOONIOAaTh  MpaBWJIa  JKOJIOTHYECKU
IIEeJIeCO00Pa3HOT0 TOBENEHUS B OBITY W TPYIOBON NEATEIHHOCTH B IEIAX
COXpaHEHMSI CBOETO 3JI0POBbS M OKpYKaloIled MPUPOJHOW Cpeabl, OCO3HABATH
ONACHOCTh BO3JCHCTBUSA Ha >KUBBIE OPraHU3Mbl OINPEICIEHHBIX OPraHUYECKHUX
BEILlECTB, MoHUMasi cMmbica mokazarens [1/IK, moscHsaTh Ha mpumepax crocoObl
YMEHBIIICHUSI W TMPEJOTBpAICHUS HX BPEIHOTO BO3JCHUCTBUSI Ha OPraHU3M
YEJI0BEKA;

JUIS 00YYaroIIUXCsl ¢ OTPAaHUYCHHBIMH BO3MOYKHOCTSIMU 37I0POBbS: YMEHHE
NPUMEHSITh 3HaHUS 00 OCHOBHBIX JOCTYIHBIX METOAaX IMO3HAHUS BEIIECTB U
XUMUYECKUX SIBJICHUI;

JUISL  CACNBIX H CIA0OBHAAIINX OOYYAIOIMUXCS: YMEHHE WCIIONIbh30BaTh
penbedHO-TOUeUHYIO cucTeMy oOo3HaueHui JI. bpaiins mis 3anmucu XuMHYeCKuX

dbopmyi.
11 KJIACC

[IpenMeTtHbie pe3ynbTaThl OCBOCHHUSI Kypca «OOImass u HeopraHudeckas
XAMUS OTPa)KaroT:

c(hOpPMHUPOBAHHOCTh  MPEJCTABJICHUH: O XHUMHUYECKOH  COCTaBIISAIONICH
€CTECTBCHHO-HAYYHON KapTUHBI MHpA, POJM XHMHUU B TIO3HAHWUU SIBJICHUU
npuposibl, B  (OPMUPOBAHWM MBIIUICHUS W KYJbTYpbl JIMYHOCTH, €&
(GYHKIIMOHATBHON TPaMOTHOCTH, HEOOXOAUMOM J1JIsl pEIlICHHs] TPAKTUUECKUX 3a/1a4
U DKOJOTHYECKH OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3J0POBBIO U IIPUPOIHOMN
cpene;

BJIAJICHUE  CUCTEMON  XHMMHUYECKUMX  3HAHMH, KOTOpass  BKJIKOYAET:
OCHOBOTIOJIATAIOIINE TOHATUS (XMMUYECKHM 3JIEMEHT, aToM, M30ToI, S-, p-, d-
ANIEKTPOHHBIE OPOWTATM aTOMOB, HWOH, MOJICKYJia, MOJb, MOJIIPHBI O0O0BEM,
BAJIEHTHOCTb, 3JIEKTPOOTPHUIIATEIBHOCTh, CTEIEHb OKHCJICHUS, XUMHUYECKasl CBS3b
(KoBaJIeHTHAs1, MOHHAs, METAJUIMYECKas, BOAOPO/IHAS ), KpUCTAJUIMYECKas pelIETKa,
TANBl ~ XUMHUYECKUX  PEAKIMH, PaCTBOpP, DJIEKTPOJUTHI, HEIIEKTPOIUTHI,
3JIEKTPOJINTUYECKAs JAUCCOLUMAIMS, OKHCIUTEIb, BOCCTAHOBUTEIb, CKOPOCTh
XHMHYECKOM peakiuv, XUMHYECKOE€ PABHOBECHE); TCOPUM W 3aKOHBI (TEOpHs
AJIEKTPOJIUTUYECKON Aucconuanuu, nepuoauueckun 3akon [[. M. Menpaeneesa,
3aKOH COXPaHEHMSI MacChl BEIIECTB, 3aKOH COXPAHECHUS W MPEBPALICHUS SHEPTUHU
IpU XUMHUYECKUX PEaKIUAX), 3aKOHOMEPHOCTHU, CHUMBOJIMYECKUN S3BIK XUMUU,
MHPOBO33PEHUYECKUE 3HAHUS, JICKAIIME B OCHOBE IMOHUMAHHUS NPUYUHHOCTH H
CHCTEMHOCTH XHMHYECKHX SIBJICHHH, (PaKTOJOTHYCCKHE CBEIACHUS O CBOMCTBAX,
COCTaBe, MOJIyYEeHUH M 0€30MacHOM MCIOJIb30BAHUH BAXKHEHIITNX HEOPTaHUICCKHUX
BEILIECTB B OBITY U NMPAKTUUECKON JIEATEIBHOCTH YEJIOBEKA;



c()OpPMHUPOBAHHOCTh YMEHHI BBIABIATh XapaKTEPHbIE NPHU3HAKH IOHSATHUH,
yCTaHaBJIMBAaTh UX B3aUMOCBA3b, MCIOJb30BaTh COOTBETCTBYIOIIME MOHSITHS MpPHU
ONMCAaHUH HEOPTaHWYECKUX BEUIECTB U MX MPEBPAILICHHUIA;

c(hOPMHUPOBAHHOCTh YMEHHI HCIMOIb30BATh XUMHUYECKYI0 CUMBOJIMKY JJIS
coctaBieHuss (OpPMYyJ BEIIECTB M  ypPaBHEHUH  XUMHUYECKUX  PEaKIUH,
cuctematudeckyto HomeHknatypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTIAEIBHBIX
HEOPraHWYEeCKUX BEUIECTB (yrapHblii ra3, YIJIEKHACIBIM ra3, aMMHAK, rameéHas
U3BECTh, HETALIEHAs U3BECTh, TUTHEBAS COAQ, IUPUT U IPYTHE);

c(hOpMHUPOBAHHOCTh YMEHUN ONPEENISITh BaICHTHOCTh U CTETIEHb OKUCICHUS
XUMUYECKUX 3JIEMEHTOB B COEJIMHEHHUSX PA3JIMYHOTO COCTaBa, BUJ XHMHYECKOU
CBA3M (KOBaJIEHTHAs, NOHHAs, METaJUIMYECKasi, BOJAOPO/IHAsA) B COCIMHEHUSX, THUII
KPUCTAJUTMUECKON pEemIETKM KOHKPETHOTO BEIeCTBa (aTOMHAs, MOJIEKYJspHasi,
MOHHAs, METAJUTMYECKas), XapakTep Cpebl B BOJHBIX paCTBOpPaX HEOPraHUYECKHUX
COCJIMHECHMI;

c(hOpMHPOBAHHOCTh yMEHUI yCTaHaBJIUBATh OPUHAIIEKHOCTD
HEOPraHUYECKUX BEILIECTB IO HX COCTaBy K OIpeAeNEHHOMY Kiaccy/Tpyrie
COEIMHEHUM (MPOCThIE BEIIECTBA — METAJUIBl U HEMETAJLIbI, OKCUbI, OCHOBaHUS,
KHUCIOTHI, aM()OTEPHBIE TUAPOKCUIBI, COJIH);

c(hOpMHUPOBAHHOCTh YMEHHI PacKphIBaTh CMBICI MEPUOAMYECKOro 3aKoHa /.
N. MeHnaeneeBa u 1EMOHCTPUPOBATh €r0 CUCTEMATU3HPYIOLIYIO, OOBSICHUTEIBHYIO
U IPOTHOCTHYECKYIO (QYHKIIUY;

c(OPMHUPOBAHHOCTh yMEHUN XapaKTepU30BaTh DJIIEKTPOHHOE CTPOEHUE
aTOMOB XUMHUYECKHX J3JieMeHTOB 1—4 mnepuogoB Ilepuoguueckoil cuctemsl
xumuueckux anemeHTtoB JI. WM. MeHnneneeBa, MCHOJIb3ysl MOHATUS «S-, p-, d-
DIIEKTPOHHBIE opourtamm, «9HEPreTUYeCcKue YPOBHI, OOBSACHATH
3aKOHOMEPHOCTH M3MEHEHUSI CBOWCTB XMMMYECKUX 3JIEMEHTOB M MX COEIWHEHUN
no nepuoaam u rpynnam llepuonnueckoit cuctemMbl XUMUYECKHX 351eMeHTOB []. .
Menpeneena;

c(hOpMHUPOBAHHOCTh YMEHHMH  XapakTepu3oBaTh (OMUCHIBATh)  OOIIHE
XUMUYECKAE CBOWCTBA HEOPraHMYECKUX  BEIIECTB  Pa3IMYHBIX  KJIACCOB,
NOATBEPkKAATh CYLIECTBOBAHME T€HETHUYECKOM CBSI3M MEXKYy HEOPraHUYECKUMU
BEIIECTBAMHU C MTOMOIIbIO YPABHEHUI COOTBETCTBYIOUIUX XUMUYECKUX PEAKIUM;

c(hOpMHUPOBAHHOCTh YMEHUS KIACCU(DUIMPOBATH XUMHUYECKUE PEAKLUUU I10
pazIMYHBIM MPU3HAKaM (YUCIY M COCTaBYy pPEarupyrolluX BEHIECTB, TEILIOBOMY
ahdexTy peaknuu, U3MEHCHHIO CTEIICHEH OKHMCIICHHS 3JIEMEHTOB, OOpaTUMOCTH
pEeaKuu, y4acTUIO KaTaau3aTopa);

c(hOpMUPOBAHHOCTh YMEHHI COCTaBISATh YPABHEHMSI PEAKLMM pa3IudyHBIX
THUIIOB, TOJHBIE U COKpPAIIEHHBIE YPABHEHMS PEAKLIMi HOHHOTO OOMEHA, YYUThIBas
YCIJIOBHSI, IPU KOTOPBIX 3TH PEAKLIUHU UAYT JO KOHIIA;



c(hOpPMUPOBAHHOCTh yYMEHUW TIPOBOJUTH PEAKIMHU, MOATBEPKIAOIINE
KAUEeCTBEHHBI COCTAaB pPa3JIWYHbIX HEOPTraHUYECKUX BEIECTB, PACIO3HABATh
ONBITHBIM IYTEM HOHBI, IPUCYTCTBYIOIIME B BOAHBIX PaCTBOpPAaX HEOPraHUYECKUX
BEIIIECTB;

c(hOpPMUPOBAHHOCTh YMEHUW  pacKpblBaTh CYIIHOCTh  OKHUCIUTEILHO-
BOCCTAHOBUTEIBHBIX PEAKIM MOCPEACTBOM COCTABJICHUS JIEKTPOHHOTO OajaHca
ATHUX PEaKIUM;

c(hOpMUPOBAHHOCTh YMEHUN OOBICHATH 3aBUCUMOCTb CKOPOCTH XMMHUYECKOM
peaKIuy OT Pa3InYHbIX (PAaKTOPOB; XapaKTep CMEIIECHUS XUMHUYECKOT'O0 PaBHOBECHUS
B 3aBUCHMOCTH OT BHelrHero Bo3aeictsus (mpunuui Jle [latense);

c(OPMHUPOBAHHOCTh YMEHUN XapaKTepU30BaTh XHMHYECKUE IMPOIIECCHI,
JeXKalIMe B OCHOBE IMPOMBIILUICHHOTO MOJYYEHHUSI CEPHOM KHUCIIOThI, aMMHaKa, a
Takke CHOPMUPOBAHHOCTH TPEACTABICHHN 00 OOIIMX HAYYHBIX NPHUHIUIAX H
AKOJIOTMYECKUX MPoOIeMaxX XUMHUUECKOTO TPOU3BOJICTBA;

c(hOpMUPOBAHHOCTh YMEHUN MPOBOJUTH BBIUUCICHHUS C HCIOJIb30BaHUEM
TIOHATHUSL «MaccoBasi JIOJS BEIIECTBA B PacTBOPE», OOBEMHBIX OTHOIIECHUN Ta30B
IPU XUMHUUYECKUX PEaKIMAX, MACChl BEIIeCTBA MW 00BbEMA Tra30B MO U3BECTHOMY
KOJIMYECTBY BEILIECTBA, Macce WM O00BEMY OJIHOTO M3 YYaCTBYIOIIUX B pEaKIuu
BEILIECTB, TEIJIOBOTO 3(P¢eKTa peakiui Ha OCHOBE 3aKOHOB COXPAaHEHMS] MacChl
BEILIECTB, IPEBPAIICHUS U COXPAHEHUSI SHEPTUU;

c(hOpMHUPOBAHHOCTh YMEHHI COOJIIOIATh MTpaBUjia MOJIb30BAHUS XUMUYECKON
MOCY/IOW MU J1TabOpaTOpHBIM O0OpPYJOBAaHHEM, a TaK)Ke IpaBWiIa OOpalieHUus ¢
BEILIECTBAMU B COOTBETCTBHM C MHCTPYKUMSIMHU IO BBINOJTHEHUIO J1aOOPATOPHBIX
XUMUUYECKUX OTBITOB;

c(OPMHUPOBAHHOCTh yMEHUW TUTAHUPOBATH W BBIIONHATH XUMHYECCKUI
IKCIIEPUMEHT (pa3ioKeHHe MEePOKCHa BOAOPOJia B MPUCYTCTBUU KaTalM3aTopa,
ONpENECICHUE Cpellbl PACTBOPOB BEIIECTB C IOMOIIBIO YHUBEPCAIHLHOIO
WHJIMKATOpa, BIUSHUE PA3IUYHBIX (PAaKTOPOB Ha CKOPOCTh XUMHUYECKOW PEaAKIIUH,
peakuud MOHHOIrO OOMEHA, KaYeCTBEHHBIE pEaKIMu Ha cyiab(aT-, KapOoHAT- U
XJIOPU/I-aHUOHBI, HA KaTUOH aMMOHMSI, PEIICHUE SKCIEPUMEHTAIBHBIX 3aJad MO
teMam «Metaiiby U «HeMerannbel») B COOTBETCTBHH C MpPaBHIAMH TEXHUKH
0€30MacHOCTU TIPU OOpaIlEeHUH ¢ BEIIECTBAMU U Ja0OPaTOPHBIM 000PYIOBAHHUEM,
NPEACTaBIATh PE3YyJAbTaThl XUMHUYECKOTO SKCIEpuMeHTa B (opMe 3amucu
ypaBHEHUN COOTBETCTBYIONIUX pEaKIuii W (OPMYIUPOBATH BBHIBOJBI HA OCHOBE
ATUX PE3yJIbTATOB;

c(hOPMUPOBAHHOCTh yMEHUM KPUTUUYECKH aHAIM3UPOBATH XHUMHYECKYIO
uHpopMalMIo, TMOJy4aeMyl M3 pa3HbIX MCTOYHUKOB (CpEJCTBAa MacCCOBOM
KOMMYHUKaIK, THTEepHET U apyrux);



chOpMUPOBAHHOCTh ~ YMEHUH  CcOONIOAaTh  MpaBWJIa  JKOJIOTHYECKU
IIEeJIeCO00Pa3HOT0 TOBENEHUS B OBITY W TPYIOBON NEATEIHHOCTH B IEIAX
COXpPaHEHHUSI CBOETO 3/I0POBbS M OKPYXKAIOLIEH MPUPOAHON Cpelbl, OCO3HABATH
ONAaCHOCTb BO3JECHCTBUS HA KUBbIC OPraHU3Mbl ONPEAEIIEHHBIX BEIIECTB, IOHUMAs
cMbicn mokazatens [IJIK, mosicHITP Ha mOpuMepax CrnocoObl YMEHBIICHUS U
NpeAOTBPAIICHUSI UX BPEHOTO BO3ACHCTBHS HA OPTaHU3M YEJIOBEKA;

JUIsl 0OyYaronmxcsi ¢ OTPAaHUYECHHBIMU BO3MOXHOCTSIMU 3JI0POBBSI: YMEHUE
OPUMEHSTh 3HAaHHUSI 00 OCHOBHBIX JOCTYITHBIX METOAAaX MO3HAHUS BEIIECTB U
XUMUYECKUX SIBJICHU;

JUISL CJIENBIX M CJIA0OBUIASIIMX OOYYaIOIIMXCS: YMEHUE UCIOIb30BaTh
penbedHO-TOUeUHY0 cucTeMy oOo3HaueHui JI. bpaiins mist 3amucn XuMHYeCKuxX

dbopmy.
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KosunyecTBo yacos DJIeKTPOHHbIE
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padoThI padoThI pecypesI
Paznen 1. TeopeTuueckue 0CHOBbI OPraHUYECKOM XUMUM
[Ipenmet oprannueckoit xumuu. Teopus
1.1 CTPOEHHsI OPTaHMYECKUX COCUHEHUN A. 6
M. bytneposa
Hroro no paszneny 6
Paspnen 2. Yriesoaopoanbl
2.1 [IpenenbHbIe yIIeBOAOPOABI — AJKAHBI 4
5 HenpenenbHble yrieBoJopOIbl: aKEHBI, 12 1
AJIKaJIUEHBI, aJIKUHbI
23 ApoMaTudecKkue yriieBoaoposl 4
54 [IpupoiHbIE ICTOYHUKH YIJIEBOIOPOJIOB U 6 |
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CrnoxHble 3¢upbl
3.3 VYrieBoanl 6 1




Hroro no paszneny

26

Pa3znen 4. A3oTcoaepikaniue oprannyeckre coeJuHEeHUs

4.1 AMHHBI. AMUHOKHUCIIOTBI. benku 6
Uroro no pazaeny 6
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INHOYPOYHOE IIVTAHUPOBAHUE
10 KITACC

Ne
n/n

Tema ypoka

KoauuecTBo uacoB

Bcero

KounTtpoJabnbie
padoThI

IIpakTnyeckue
padoThI

JlaTa
H3ydeHust

DJIEeKTPOHHbIE
undgposbie
oOpa3oBaTesibHbIE

pecypchl

[IpenmeT opraHuuecKON XUMUH, €€
BO3HUKHOBEHHUE, PA3BUTHE U 3HAYCHHE

[Ipenmer opraHn4eckoi XUMHH, €€
BO3HUKHOBEHHE, PA3BUTHE U 3HAUCHUE

Teopus cTpoeHnss OpraHMYECKUX
coenuHeHnit A. M. Bytneposa, e€
OCHOBHBIC ITOJIOKCHU A

Teopus cTpoeHnss OpraHM4eCcKUX
coenuHenuilt A. M. Bytneposa, e€
OCHOBHBIE ITOJIOKEHUS

[IpencraBnenue o kiaccuPpuKauu
oprannyeckux Bemects. Homenknarypa
(cucteMaruyeckas) U TpUBHAIIbHBIC
Ha3BaHUs OPraHUYECKHUX BEILECTB

[IpencraBnenue o kiaaccuPpuKauu
opranudeckux euiects. Homenknarypa
(cucremarnyeckas) U TpUBHAJIbHbIE
Ha3BaHMs OpPraHUYECKUX BEIECTB

[IpencraBnenue o knaccuukanuu
opranuveckux BemiectB. HomeHkmarypa
(cucTemaTudeckas) U TPUBUAIBHBIC




Ha3BaHUA OPraHUYCCKHX BCUICCTB

AnKaHBI: COCTaB U CTPOCHHC,

8 TOMOJIOTUYECKHM sl

9 AJIKaHBI: COCTaB U CTPOCHHUE,
TOMOJIOTHYECKHM PsAJT

10 MeraH u 3TaH — npocTenIne
IIPEICTaBUTENH aJIKAHOB

1 Mertan u 3TaH — npocTeuire
NPEJICTABUTENH AJIKAHOB

12 AJIKEHBI: COCTaB M CTPOCHHE, CBOMCTBA

13 AJIKEHBI: COCTaB U CTPOEHUE, CBOMCTBA

14 AJIKEHBI: COCTaB M CTPOCHHE, CBOMCTBA

15 OTUJEH U NIPONUIEH — MPOCTENIINE
MIPEICTaBUTENH aJIKEHOB

16 DTWIEH U IPOMUJIEH — MPOCTEUIIINE
IIPEJICTABUTENH AJIKEHOB

17 [IpakTuueckas padora Ne 1. «Ilomyuenue
STHJIEHA U U3yYEHUE €TO0 CBOMCTBY
Ankanuensl. bytaauen-1,3 u

18 MeTunoytanuen-1,3. [onyuenue
CUHTETUYECKOTO KayuyKa U pEe3UHbI
Aunkanuensl. byranuen-1,3 u

19 meTminOytaauen-1,3. [lonyuenue
CUHTETHUYECKOTO KayuyyKa U PEe3HHbI
Aunkanuensl. byranuen-1,3 u

20 MetunoyTtanuen-1,3. [Momydyenue
CUHTETUYECKOI'O KayuyKa U PE3UHBI

21 AJKHWHBI: COCTaB U OCOOEHHOCTH CTPOCHUS,




TOMOJIOTUYECKHM psAll. ALeTUIeH —
MPOCTEUIINI MPEICTABUTED aJTKUHOB

AJIKHMHEBL: cOCTaB U 0COOEHHOCTH CTPOCHUH,

22 TOMOJIOTMUECKUHN Psil. ALETHIIEH —
MIPOCTEUINN NTPEICTAaBUTEIb AIIKUHOB
AJNKHMHBI: cOCTaB U 0COOEHHOCTH CTPOEHUH,

23 TOMOJIOTUYECKUH psill. ALIETHICH —
IPOCTENIINI IPEACTABUTEIND AIKUHOB

24 Brruncnenus no ypaBHEHHIO XUMHYECKOU
peakuuu

’5 Bpluncnenus o ypaBHEHUIO XUMUYECKOMU
peakuuu

26 Boruncienus o ypaBHEHUIO XMMHYECKON
peakuuu

7 Apenbl: 6eH301 U ToiyoJl. TOKCHYHOCTh
apeHoB

)3 ApeHsbl: 6eH301 U TOIy0J. TOKCHYHOCTh
apeHOB

29 I'enernyeckas cBsA3b yIriIeBOAOPOIOB,
IIPUHAUIEKAIIMX K PA3JIMYHBIM KJIaccaM

30 ['enernueckas CBsA3b yIiI€BOAOPO/IOB,
MPUHAUIEKALUX K Pa3IMYHbIM KJ1accaM
[IpupoaHbIE HCTOYHUKH YIIIEBOAOPOIOB:

31 MIPUPOHBIN ra3 U MOMyTHbIE He(PTAHBIE
ras3sl, He)Th ¥ MMPOAYKTHI €€ mepepaboTKu
[IpupoaHbIE HICTOYHUKH YIIIEBOAOPOIOB:

32 HNPUPOAHBIN ra3 v MOMyTHbIE HEPTIHBIE

rassl, He)Th ¥ MPOAYKTHI €€ mepepaboTKu




Kontponbnas paboTa no pazaeny

33
«YTIIEBOAOPOABD)

34 [IpenenbHbIE OAHOATOMHBIE CIIUPTHI:
METaHOJ U 3TaHoi. BonopoaHas cBs3b

35 [IpenenpHBIC OAHOATOMHBIE CITUPTHI:
METaHOJ U 3TaHol. BoropoaHas cBs3b

36 MHOroaroMHble CHUPTHI: ITUICHTIUKOIb 1
TJIMIEPUH

37 MHOroaroMHble COUPTHI: ITUICHIIUKOIb 1
JIMLIEPUH

18 DeHOII: CTPOCHHE MOJIEKYJIBI, (PU3UIECKHE
1 XMMUYECKHE CBOWCTBA, IPUMEHEHHE

39 @DeHOI: CTPOCHHE MOJIEKYIIBI, PUINIECKUE
U XMMUYECKHE CBONCTBA, TPUMEHEHNE

40 Anpaerusbl: hopManbaeTua U
aneraigbAerusl. AueToH

41 Anpaerunpl: GopManbaeTua u
aneranpaerug. AeTod

4 Anpaerupl: GopMaIbACTHI U
aneraibAerul. AueToH

43 OAHOOCHOBHBIE MpefieNibHbIe KapOOHOBBIE
KHCJIOTBI: MypaBbUHAsI U YKCYCHas

44 OnHOOCHOBHBIE TIPEIETbHBIE KAPOOHOBHIE
KHUCJIOTHI: MypaBbHHAs U YKCyCHast

45 [IpakTuyeckas padora Ne 2. «CBoiicTBa
pacTBOpa YKCyCHOM KUCIOTBD»

46 CreaprHOBas U OJIEMHOBAs! KUCIOTBI, KaK

MMpeACTAaBUTCIIN BBICIINX Kap6OHOBI>IX




KHCJIOT

47

CTeapI/IHOBaH H OJICMHOBAs KHUCJIOThI, KaK
IMPEACTAaBUTECIIN BbICIIINX Kap6OHOBI>IX
KHUCIIOT

48

MI)IJ'Ia KaK COJIN BBICIIINX Kap6OHOBBIX
KHCJIOT, NX MOIOIIIEE JCHCTBHE

49

MBpl1a KaK cOJIM BBICHIMX KapOOHOBBIX
KHCIIOT, UX MOIOIIEE ACHCTBHUE

50

CrnosxHble 3(hUpbl KaK MPOU3BOIHBIE
KapOOHOBBIX KUCIOT. [ MAPOIIN3 CIIOKHBIX

3¢upoB

51

CrnosxHble 3(hUpbl KaK MPOU3BOJIHbBIE
KapOOHOBBIX KUCIOT. ['MAPOIU3 CIOKHBIX

a¢hupoB

52

Xupsr: runponns, npuMeHeHune,
OuooruuecKas poiib KUpPOB

53

XKupsl: ruapoNn3, IpUMEHEHNUE,
OuosIornvecKas poJib KHPOB

54

VYrneBoasl: cocTa, Kiaccu(UKanus.
Baxneiinue npecTaBUTeNN: TI0KO3a,
¢bpykTo3a, caxaposa

55

VYrneBoabl: cocTaB, KjlacCUPUKaAIUS.
Baxwueiinme npeacTaBUTeNu: riI0K03a,
bpykTo3a, caxaposa

56

Kpaxman u nemnono3a Kak mpupoaHbIE
IIOJINMEPEI

57

KanMaJ'I " OEJIJIK0JIO3a KaK IMPUPOIHBIC
TOJIMMEPBI




Kontponbnas paboTa no pazaeny

58 «Kucnopoacoaepaiinue OpraHn4ecKue 1
COETUHEHUS»

59 AMMHBI: METUJIAMUH U aHUJIUH 1

60 AMUHBI: METWJIAMUH U aHWJINH 1
AMUHOKHUCIIOTHI KaK aM(OTEpHbBIE

61 OpPraHUYECKUE COCIUHEHUS, UX 1
Ouosoruueckoe 3HaueHue. [lentuabt
AMUHOKHUCIIOTHI KaK aM(OTEepHbIE

62 OPraHUYECKHE COCIMHEHUS, UX 1
Ouosiornueckoe 3HaueHue. Ilentuabl

63 benku kak nmpupogHbIe |
BBICOKOMOJIEKYJISIPHBIE COSMHEHUS

64 benku xak npupoaHsie |
BBICOKOMOJIEKYJISIPHBIE COEMHEHUS

65 OCHOBHbIE IOHATHUS XUMUHU |
BBICOKOMOJIEKYJIIPHBIX COEAMHEHUN

66 OcHOBHbIE IOHATUS XUMHH )
BBICOKOMOJIEKYJISIPHBIX COeIMHEHUMN
OcCHOBHBIE METO/IbI CUHTE3A

67 BBICOKOMOJIEKYJISIPHBIX COCTMHEHU. 1
[ImacTMaccel, KaydykH, BOJJOKHA
OcCHOBHBIE METO/BI CUHTE3A

68 BBICOKOMOJIEKYJISIPHBIX COEAMHEHUH. 1
[ImacT™Maccsel, kKaydykH, BOJJOKHA

OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME




11 KVIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo 4acoB

KonTpoabHbie

Bcero
padoThbI

IIpakTn4yeckue
padoThI

JlaTa
U3ydeHust

DJIEeKTPOHHbIE
nudposbie
oOpa3oBaTejibHbIE

pecypchl

XUMUYECKUH 3JIEMEHT. ATOM. DJIEKTPOHHAS
KOH(UTypalus aToMOB

XUMHYECKUH AJIEMEHT. ATOM. DIEKTPOHHAs
KOH(Urypalus aToMOB

XUMHUECKUH 37IeMEHT. ATOM. DJIeKTPOHHAs
KOH(UTypanus aTOMOB

[Tepuoanueckuii 3akoH u [lepronnueckas
cHCTeMa XMMHYECKuX saeMeHToB /1. W.
MenpeneeBa, UX CBSI3b C COBPEMEHHOM
TEOpHEN CTPOEHUSI aTOMOB

[Tepnoanueckuii 3axoH u [leprnoanueckas
cHcTeMa XUuMHYEeCKux aiaeMmeHToB /1. W.
MenpeneeBa, UX CBSI3b C COBPEMEHHOM
TEOpHUEH CTPOEHUSI aTOMOB

3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB
XAMUYECKHX DJIEMEHTOB U HX COCIUHECHUHN 110
rpynmnam v nepuojamM. 3HaueHHe
MEPUOJUYECKOr0 3aKOHA U CUCTEMBI
XUMHYECKHX d1eMeHTOB /.M. MeHaeneeBa B
pa3BUTHHU HAYKHU

3aKOHOMEPHOCTH U3MEHEHUS CBONCTB
XUMHAYECKHX 3JIEMEHTOB U MX COSAMHEHUH 110




rpynnam U nepuojam. 3HaueHue
MEePUOINYECKOT0 3aKOHA U CUCTEMBI
xumudeckux 3yemenToB /.M. Meneneena B
Pa3BUTUHU HAYKHU

3aKOHOMEPHOCTU U3MEHEHUSI CBOMCTB
XUMHUYECKUX AJIEMEHTOB U UX COCIMHEHHM 110
rpynmnam U nepuojam. 3HaueHue
MEePUOIUYECKOTO 3aKOHA U CUCTEMBI
xumudeckux ayemenToB /.M. MennaeneeBa B
Pa3BUTUHU HAYKHU

Crpoenue BemecTBa. XUMUYECKasi CBSI3b, €€
BU/Ibl; MEXaHU3MBbI 00pa30BaHuUs
KOBAJICHTHOM CBsA3U. BopopoHas cBs3b

10

CrpoeHne BeniecTBa. XUMUYECKas CBA3b, €€
BUJIbI; MEXaHU3MBI 00pa30BaHUS
KOBAJICHTHOM CBsA3U. BomopoaHas cBs3b

11

BaneHTHOCTB. DJIEKTPOOTPHUIIATEIIBHOCTb.
Crenenb okucieHus. Bemiectra
MOJICKYJIIPHOTO U HEMOJICKYJIIPHOTO
CTPOCHUS

12

BaneHTHOCTB. DIIEKTPOOTPHUIIATEIIEHOCTb.
Crenenb okucieHus. Beniectsa
MOJICKYJISIPHOTO U HEMOJICKYJIIPHOTO
CTPOCHUS

13

ITonsarue o AUCIICPCHBIX CUCTEMAX.
HUctunHbIC 1 KOJIJIOMIHBIC PACTBOPHI.
MaccoBas 1oas BellecTBa B pacTBoOpEC

14

[ToHnsiTHE O AUCTIEPCHBIX CUCTEMAX.
HcTuHHBIE U KOJJTIOUAHBIE PACTBOPHI.




MaccoBasi 107151 BELIECTBA B pacTBOpPE

15

Knaccudukanus u HoOMeHKIaTypa
HEOPraHMYECKUX COeAMHEHUN. [ 'eneTnueckas
CBSI3b HEOPTraHUYECKHUX BEILECTB, PA3IMYHBIX
KJIACCOB

16

Knaccudukanus u HoMeHKIaTypa
HEOpPraHMYECKUX cOoeAMHEeHU. [ 'eneTnueckas
CBSI3b HEOPTaHUYECKHX BEIIECTB, PA3IMUHBIX
KJIACCOB

17

Knaccudukanus XuMuuecKkux peakiuii B
HEOPraHUYECKOW M OPraHUYECKON XUMUH.
3aK0H COXpaHEHUsI MaCcChl BEIIECTB; 3aKOH
COXpaHEHUs U MPEBPAICHUS YJHEPTUU TTPU
XUMUYECKUX PEaKIUAX

18

Ckopoctb peakiun. OOpaTuMble peakluu.
XUMHUYECKOE paBHOBECHUE

19

Ckopoctb peakiuu. OOpaTuMble peakLuu.
XUMHUYECKOE PABHOBECUE

20

[Ipaktuueckas padora Ne 1. «Bnusiaue
pa3INYHbIX (PAaKTOPOB HA CKOPOCTh
XUMHYECKON PEAKIIUN»

21

DnekTpouTHYecKas aucconuanus. [lonarue
0 BozopoHOM Tokasarene (pH) pactsopa.
Peakuuu nonnoro oomena. ['maponus
OpPraHUYECKUX U HEOPraHUYECKUX BEUIECTB

22

DnekTponuTHaeckas aucconuarnus. [lonstue
0 BosopoHOM Tokasarene (pH) pactsopa.
Peakiiun nonHoro ooMena. ['maponm3




OpTraHUYCCKUX U HCOPIraHNYCCKUX BCIICCTB

23

Onektponutnueckas auccounanus. [lonstue
0 BojiopoiHOM nokasarene (pH) pactBopa.
Peaknuu nonnoro oomena. ['maponus
OPraHUYECKUX U HEOPraHUYECKUX BEILLECTB

24

OKHCINTENbHO-BOCCTAHOBUTEIbHBIE
peakuuu. [lonarue o0 anekTponuze
pacIyiaBoB ¥ pacTBOPOB COJICH

25

OKHUCIUTENEHO-BOCCTAHOBUTEIIEHBIC
peakuuu. [lonarue o0 anekTponuze
pacIuIaBoB U pacTBOPOB COJEH

26

OKHCIINTEIFHO-BOCCTAHOBHUTEIIbHEIE
peakuuu. [lonsarue o0 anekrponuze
pacIuIaBoB U pacTBOPOB COJIEH

27

KontponbHas pabota no pasueny
«Teopernyeckue OCHOBBI XUMHUM»

28

Mertamibl, ux nosoxenue B [lepuoanyueckoit
cUCTeMe XUMHUECKUX dteMeHToB J1. 1.
MeHeneeBa 1 0COOCHHOCTH CTPOCHUS
aToMoB. O01ue pu3nYecKue CBOMCTBa
METAJIJIOB

29

Mertamibl, ux nosoxenue B [lepuoanyueckoit
cUCTeMe XUMHUECKUX dteMeHToB J1. 1.
MeHeneeBa 1 0COOCHHOCTH CTPOCHUS
aToMoB. O01ue pu3nIecKue CBOMCTBA
METAJIJIOB

30

CrutaBbl METAIJIOB. DJIEKTPOXUMHUYECKUH P
HaNpPsOKEHUN METalIoB




31

CrnnaBel METaIOB. DJIEKTPOXUMUYECKUH P
HaIPsKEHUN METaJIOB

32

XHUMHYECKHE CBONCTBA BAXKHEHIIINX
METAJIJIOB (HATPUM, KaJIuii, KalbI[Ui, MarHUH,
ATIOMUHUI) U UX COETMHEHU

33

XUMHYeCKHE CBOMCTBA BaKHEHIITNX
METaJUIOB (HATPUH, Kadui, KaabIlui, MarHHH,
ATFIOMHUHHK) U UX COCTMHCHUM

34

XUMHUYECKUE CBOMCTBA XpOMa, MEJIU U UX
COCTUHEHUN

35

XUMHUYECKUE CBOKWCTBA XpOMa, MEIU U UX
COeIUHEHUN

36

XnMHUUYecKre CBOMCTBA IIUHKA, JKelie3a U UX
COEeIMHEHUN

37

XUMHYeCcKHe CBOMCTBA IIMHKA, JKeae3a U UX
COeIUHEHUN

38

[IpakTuyeckas padora Ne 2. "Pemenue
AKCIEPUMEHTAJIBHBIX 334a4 110 TEME
«Mertamib»"

39

Hewmertaibl, ux mojiokeHUE B
[lepuoanueckoii cucreMe XUMHUECKUX
anemenToB . 1. MenneneeBa u
OCOOEHHOCTH CTPOEHHUSI aTOMOB

40

Hemerannel, nx nojio;keHue B
[Tepronuueckoit cucteMe XMMUYECKUX
aneMmenToB . 1. MenneneeBa u
0COOEHHOCTH CTPOEHHSI aTOMOB

41

dusnueckue cBOMCTBAa HEMETAIIOB.




AnoTponusi HEMETaUIoB (Ha IpUMEpe
KHCII0pOJ1a, cephl, (hocdopa u yrieposaa)

duznyeckue cBoiiCTBa HEMETAIJIOB.

42 AmioTponus HEMETaUIOB (Ha IpUMeEpe
KHUCTIOpOJ1a, cephl, (hocdopa u yriaeposaa)

43 XUMHUYECKUE CBOMCTBA TraJIOT€HOB, CEPhI U UX
COCUHEHUN

44 XUMHUYECKUE CBOWMCTBA raJIOr€HOB, CEPBI U UX
COCIUHCHHI

45 XHMquCKI/{e CBOICcTBa a30Ta, pocodpa u ux
COCIMHCHUI

46 XUMHYECKUE CBOMCTBA a30Ta, hocodpa u ux
COCIUHEHUN

47 XHUMHUYECKUE CBOMCTBA yIIIepoia, KPEMHHUS U
UX COeIUHEHUN

43 XUMHUYECKUE CBOMCTBA yIiiepoJia, KPEMHHUS U
UX COeJUHEHUN

49 [IprMeHeHrne BaXXHEUIIINX HEMETAUIOB U UX
COCIUHEHUN

50 [IpuMeHeHre Ba)KHEMIIMX HEMETAIUIOB U UX
COCOUHCHHI
O00011eHEe U cCUCTEMATH3AIMs 3HAHUH 110

51 teme «Hemeramnely. Beraucienus no
YPaBHEHUSIM XUMUYECKUX PEaKUUi U
TEPMOXUMHUYECKUE PACUETHI
O00011IeHrEe U cCUCTEMATH3AI 3HAHUH 110

52 TeMe «HemeTamney. Berauciaenus mo

YPaBHCHUAM XUMHWYCCKUX peaKI_II/Iﬁ )51




TEPMOXUMHUYECKUE PACUETHI

53

[Tpaxtuueckas padota Ne 3. «Pemenue
9KCIIEPUMEHTAIBHBIX 3a7a4 M0 TeMe
"Hemertanst"»

54

KontponbHas padota mo Temam «MeTasuib
n «HemeTtayuieD)

55

H€0pI‘aHI/I‘IeCKI/I€ 1 OPraHUYCCKUC KUCIIOTHI.
HGOpFaHI/IquKI/Ie " OPraHUYCCKHUEC OCHOBAHUA

56

HeopFaHI/I‘{eCKI/Ie 1 OPTraHUYCCKHEC KHUCIIOThI.
HCOpFaHI/I‘{eCKI/IC U OPraHUYCCKHUEC OCHOBAHUA

57

AM@oTepHbIe HEOpraHU4YeCcKHe U
OpraHu4eckue coequHenus. ['enernueckas
CBS3b HEOPraHUYECKUX U OPraHUYECKUX
BEILECTB

58

AmboTepHbIe HEOPraHUIECKHEe U
OpraHMYeCcKHe coequHeHus. [ eneTnueckas
CBS3b HEOPraHUYECKUX U OPraHUYECKUX
BEILECTB

59

AmpoTepHbIe HEOPraHUYEeCKHe U
opranuveckue coeauHeHus. ['eneTnueckas
CBSI3b HEOPTaHMYECKUX U OPTaHMYECKUX
BEILIECTB

60

Poab xumuu B o0ecrieueHnH SKOJI0THYCSCKOM,
SHEPreTUUECKOM U MUIEBON OE30MaCHOCTH,
Pa3BUTUU MEIUITUHBI

61

Ponb xumun B o6ecrieueHuu SKOJIOTUIECKOM,
JHEPreTUYECKON U MUIIEBON 0€30IacHOCTH,
pa3BUTUU MEIULIMHBI




[IpencraBnenust 06 0OMIMX HAYYHBIX

62 IMPUHIUIIAX IPOMBIIIEHHOTO MTOJyYEHUS 1
Ba)KHEUIIINX BEIIECTB
[IpencraBnenust 06 0OMIMX HAYUHBIX
63 IIPUHIUIIAX [IPOMBIIICHHOTO [TOJIyYEHUs 1
Ba)KHEUININX BEIIECTB
64 UYenoBek B MUpPE BEIIECTB U MATEPHUAJIOB 1
65 UYenosek B MUpE BEUIECTB U MAaTEPUAIIOB 1
66 XUMUA U 3J0pOBbE YEJIOBEKA 1
67 XuMHS ¥ 370pOBbE YEIIOBEKA 1
68 XuMHA U 310pOBbE YEIIOBEKA 1
OBIIEE KOJIMYECTBO YACOB I10 68

ITPOI'PAMME







YYEBHO-METOAUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JIS1 YYHEHUKA

» Xumus, 11 kmacc/ I'abpuensan O.C., O61iecTBO ¢ OrpaHUYCHHOM
OTBETCTBEHHOCTHIO «/[PODA»; AkimonepHoe odmiectBo «M31aTenbcTBO

«IIpocBereHue»»

METOAUYECKHUE MATEPUAJIbBI 1JIAA YUUTEJIA

HUPPOBBIE OBPA30OBATEJBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET






