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MNOACHUTEJBHASA 3AIINCKA

[IporpammMa 1O XWMHM Ha YypOBHE CpPEIHETO O0O0IIero o0pa3oBaHUs
pa3zpabotana Ha ocHoBe DenepanbHOro 3akoHa ot 29.12.2012 Ne 273-®3 «O06
oOpazoBanuu B Poccuiickoit ®enepannn», TpeOOBaHHUM K pe3ysibTaTaM OCBOCHHUS
dbenepanpHOl 00pa3oBaTEIBLHON MPOrpaMMbl CpeHero o0OIero oOpa3oBaHUs
(®OIT  COO), mnpencraBieHHbIX B  DeaepalbHOM  TOCYyAapCTBEHHOM
obpazoBarenbHoM cTangapte COO, ¢ yuérom Konrenmuu npemnojaBaHust yueOHOTro
npeaMera « XuMus» B 00pa3oBaTelbHbIX opraHu3anusx Poccuiickoit denepanuu,
peanmu3yIoNMX OCHOBHBIE 00pa30BaTebHbBIE TPOTrPAMMBI, U OCHOBHBIX MOJIOKEHUN
«Ctparerun pa3sutus Bocniutanus B Poccuiickoit @enepaunn Ha nepuon 1o 2025
rona» (Pacnopsixenue IpaBurenscta PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY TOAXOJ0OB K pa3pabOTKe MpOorpaMMbl MO XUMHHU, K OIMPEACIICHUIO
oO1eit cTtparerun oOy4eHHsl, BOCIIUTAHUS U Pa3BUTHS 00YyUaIOUIUXCsl CPECTBAMU
ydebHoro npeameta «Xumus» s 10—11 kimaccoB Ha 6a30BOM YPOBHE COCTaBHIIH
koHnentyanbabie mojoxkenus ®I'OC COO o B3anMOOOYCIOBICHHOCTH IICJICH,
CoZlepKaHUs, PE3yJbTaTOB OOydYeHHWS M TPEOOBaHWUN K YPOBHIO MOATOTOBKU
BBITTYCKHUKOB.

XUMHUECKOE o0Opa3oBanue, MOoJIy4aeMoe BBIITY CKHUKAMHU
00111e00pa3oBaTeIbHOM  OpraHu3alui, SBISETCS HEOThEMJIEMOM YacThlo HX
oOpazoBaHHOCTH. OHO CHYXXUT 3aBepUIAIONIMM JTallOM pealu3aldd  Ha
COOTBETCTBYIOIIEM €My 0a30BOM YpPOBHE KJIIOUEBBIX I[EHHOCTEH, MPUCYIIHUX
LEJIOCTHOM CHCTEME XUMHUYECKOro oOpa3oBaHMs. OTH LEHHOCTH KacaloTcs
MO3HAHUS 3aKOHOB MPUPObI, POPMUPOBAHUS MUPOBO33PEHUS U OOILIEH KYJIbTYpPhI
YEJIOBEKA, a TAKKE IKOJIOTUUECKH 0OOCHOBAHHOTO OTHOIIICHUS K CBOEMY 3I0POBBIO
U TpUpoaHO# cpene. Peanusyercs xumudeckoe oOpa3oBaHHE OOy4aroOUIMXCA Ha
YPOBHE CpeIHero o0Iero o0pa3zoBaHus CpeCTBAMU YU4eOHOTO TIpeaMeTa « XUMUs,
COJIEp’)KaHHEe M TIOCTPOCHHE KOTOPOTO OMpPEACNICHbl B MporpaMMe IO XHMHUHU C
y4éToM crenuGuKd HayKH XWMHH, € 3HA4YCHHS B IIO3HAHWHM TPUPOJIBI U B
MaTepUaTbHON KU3HU OOINECTBa, a TAKXKe C YUETOM OOMIMX IeJei ¥ MPUHIIUTIOB,
XapaKTepU3yIOIIMX COBPEMEHHOE COCTOSIHME€ CHCTEMBl CpPEAHEro  OOIIero
obpazoBanus B Poccuiickoit denepanuu.

XUMHST KaK 3JIEMEHT CUCTEMbl €CTECTBEHHBIX HAyK UrpaeT ocoOyr poJib B
COBPEMEHHOM LMBHWJIM3AIMHU, B CO3/JaHUM HOBOM 0a3bl MaTepUaNbHON KYJbTYPBHI.
Ona BHOCHUT CBOM BKJIaJl B (hOPMHUPOBAHNE PAITMOHAIIEHOTO HAYYHOTO MBIIIJICHUS, B
CO3/IaHHE IIEJIOCTHOTO MPEJCTABICHUS 00 OKPYKAIOIIEM MHpE KaKk O €IMHCTBE
OpPUPOABLl M YEJIOBEKa, KOTOpoe (GOpMHUPYETCS B XMMUU Ha OCHOBE MOHUMAaHUSA
BEIIIECTBEHHOT'O COCTaBa OKPYXAIOIIEr0 MHUPA, OCO3HAHMSI B3aUMOCBSI3U MEXKIY
CTPOCHHEM BEIECTB, UX CBOMCTBAMHU U BO3MOXKHBIMH 00JIACTIMU IPUMEHEHUSI.



TecHO B3aMMOJEWCTBYS C APYIMMH €CTECTBEHHBIMU HAayKaMH, XUMHS cTaja
HEOTHEMJIEMOM YacThIO MUPOBOM KyJIbTYpbl, HEOOXOAUMBIM YCIOBHEM YCIEIIHOTO
Tpyda M KHU3HU Kaxaoro ujeHa oOmectBa. CoBpeMeHHass XMMHA Kak Hayka
CO3MJATENIbHAs, KaK HayKa BBICOKMX TEXHOJOTHMH HallpaBlieHA HAa pEUICHUE
rJI00AIbHBIX MPOOJIEM YCTOMYMBOTO pa3BUTUSL YEJIOBEUECTBA — CBHIPHEBOM,
HHEPreTUYECKOH, MUIIEBOM, IKOJIOTMYECKON 0€30M1aCHOCTH U OXPaHBI 3J0POBbSL.

B cooTtBercTBHM C OOmMMM LENSIMA W NPUHIMUIAMH CPEIHEro OOIIEero
obOpazoBaHus cojepxkanue npeamera «Xumus» (10—11 kmaccel, 6a30BBIM YPOBEHD
U3YYEHUS) OPUEHTUPOBAHO MPEUMYILIECTBEHHO Ha OOIEKYJIbTYPHYIO MOJArOTOBKY
oOyyaroumxcsi, HEOOXOJIMMYI0 MM IS BBIPAaOOTKM  MHMPOBO33PEHUYECKHUX
OPHUEHTHPOB, YCIEIIHOTO BKIIOYEHHS B JKH3Hb COLIMYMa, NPOJOJIKEHUS
o0pa30BaHMs B pa3IMYHBIX 00JIACTSIX, HE CBA3aHHBIX HEMOCPEACTBEHHO C XUMUEH.

CocraBnsitomiuMu — nipeamMeTa  «XUMHUSD»  SIBISIOTCS  0a30Bble  KypChl —
«Opranuyeckas xumus» U «OOmas v HeEOpraHuyeckass XUMHS», OCHOBHBIM
KOMIIOHEHTOM COZIepXKaHHsI KOTOPBIX SBIIIIOTCS OCHOBBI 0A30BOM HAYKH: CHCTEMa
3HAHWI MO0 HEOPTaHWYECKOW XMUMUU (C BKIIOUYCHUEM 3HAHUW W3 OONIeH XUMUM) U
OpraHn4ecKkon xumuu. POpMUPOBAHME JAHHOW CHCTEMBI 3HAHWW NPU U3YUYEHUU
npeaMeTa oOecleyuBaeT BO3MOXKHOCTh PACCMOTPEHHUSI BCEr0 MHOIo00pas3us
BEIIIECTB Ha OCHOBE OOIIMX MOHSATUH, 3aKOHOB U TEOPUN XUMUHU.

Crtpyktypa coaepxanus KypcoB — «Opranuueckas xumus» u «OOmas u
HEOpraHuyeckas XUMus» cQOopMHpOBaHA B MpOrpaMMe MO XHMHUU Ha OCHOBE
CUCTEMHOTO TOAXOJa K HW3YYEHHI0O Y4YeOHOro wmarepuaia u 0OyCJIOBIIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHUEM  3HAHUW Ha  ONpeleNEHHBIX
TEOPETUYECKUX YpOBHAX. Tak, B Kypce OpPraHMYECKOM XHMHH BEIIECTBA
paccMaTpUBAIOTCSl HAa YPOBHE KIIACCUYECKOW TEOPUU CTPOEHUS OPraHUYECKUX
COCIMHEHMI, a TakKe€ Ha YpPOBHE CTEPEOXMMHUYECKHX M DIJIEKTPOHHBIX
IPEICTaBICHUM O CTpOeHUH BelecTB. CBeieHus 00 H3y4aeMbIX B KypCe BelllecTBax
JAIOTCS. B PAa3BUTUU — OT YIJIEBOJOPOAOB JO CIIONKHBIX OMOJOTMYECKH AKTHUBHBIX
coenquHeHud. B Kypce  opraHMyeckod — XMMHM ~ MOJIYYalOT  Pa3BUTHE
chopMHUpOBaHHBIC HA YPOBHE OCHOBHOTO OOIIETO 0Opa30BaHUs MEPBOHAYATHHBIC
MIPEICTABIICHUS] O XUMUYECKON CBSA3M, KIACCU(DUKAITMOHHBIX NPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOMCTB BEUIECTB OT UX CTPOEHHUS, O XUMHUECKOU PEAKIIUH.

[Ton HOBBIM yriom 3peHusi B mnpeameTe «XuMHsS» 0a30BOr0 YpOBHS
paccMaTpWBaeTCs W3YYCHHBIH Ha YpPOBHE OCHOBHOTO OOIIEro o0pa3oBaHUs
TEOPETUYECKHI MaTepuan u (AaKTOJIOTHMUECKHE CBEICHHS O BEIIeCTBaX U
XUMUYECKON peakumu. Tak, B yacTHOCTH, B Kypce «OOmias u HeopraHudeckas
XUMUS» O00yYaromuMcsl MPEJOCTABISIETCS BO3MOXKHOCTh OCO3HATh 3HAUYEHHE
NEPUOJIMYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOAOJOTMYECKHUX IMO3ULIUMN,



ryoXke TMOHATh MCTOPUYECKOE HW3MEHEHHE (QYHKIUI STOro 3akoHa — OT
00o001IaromIei 10 0ObACHSIOMIEN U MPOTHO3UPYIOIIEH.

Envnas cucrema 3HaHMM O BAXXKHEWIIHMX BEIIECTBAX, UX COCTaBE, CTPOCHHH,
CBOMCTBAaxX U MPUMEHEHUH, a TAKKE O XUMHUECKUX PEAKIUAX, UX CYIIHOCTH U
3aKOHOMEPHOCTSIX IPOTEKaHus JonoaHseTcs B Kypcax 10 u 11 kitaccoB aneMeHTaMu
COZIEp)KAHUS, UMEIOUMMH KYJIbTYpPOJOTHUECKUNW W TPUKIAIHOM XapakTep. IJTU
3HaHUSI CMOCOOCTBYIOT MOHMUMAHHUIO B3aWMOCBS3U XHMHH C JPYTUMU HayKaMH,
PACKPBIBAKOT €€ POJIb B IO3HABATEIILHON U IPAKTUYECKOM JIEATEIIbHOCTU YETIOBEKA,
CITIOCOOCTBYIOT BOCITIUTAHUIO YBAXKEHUS K MPOIIECCY TBOPUYECTBA B 00JIACTH TEOPUHU
U TIPAKTUYECKUX MPUIIOKEHU XUMUH, TIOMOTaIOT BBIITYCKHUKY OPUEHTUPOBATHCS B
OOIIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MPOOJIEMax, CBS3aHHBIX C XUMHUCH,
KPUTUYECKUA OCMBICIHBATH HHPOPMAIIUIO U IPUMEHSTH €€ JJIs TOTIOJTHEHUS 3HAHUH,
pelIeHUs] HHTEJUICKTYyaIbHBIX U AKCTIEPUMEHTAJIbHBIX UCCIIEA0BaTEIbCKUX 3aa4. B
1EJIOM COJAEp)KaHUe y4eOHOro mpeamera «XHUMHS» AaHHOTO YPOBHS H3y4YCHUS
OPUEHTHUPOBAHO Ha (POPMHUPOBAHUE y OOYUAIOIIUXCS MHUPOBO33PEHUYECKON OCHOBBI
JUIsl TIOHUMaHusi (PUIoCOPCKUX WACH, TaKMX Kak: MaTepHabHOE €IMHCTBO
HEOPTaHUYECKOTO U OPTaHMYECKOTO MUPA, 00YCIOBICHHOCTh CBOMCTB BEIECTB MX
COCTaBOM M CTPOCHHUEM, TO3HABAEMOCTh MMPUPOTHBIX SIBJICHUN MYTEM SKCIIEPUMEHTA
U pEHICHUS MPOTUBOPEUYUN MEXKIy HOBBIMU (akTaMU M TEOPETUUYECKUMU
MPEANOCHUIKAMHU, OCO3HAHUE POJIM XUMHUHU B PEHICHUU SKOJIOTHUUECKUX Tpodiem, a
TakKe MpoOJeM COepeKEHUsT YHEPTETUIECKUX PECYPCOB, ChIPhs, CO3/IaHUS HOBBIX
TEXHOJIOTUW U MaTEPUAIOB.

B nmmane pemenus 3agad  BOCIMTAHMS, Pa3BUTUS W COLMAIM3ALUU
oOyyJarommxcsi MpPUHAThIE MPOrpaMMOM MO XMMHHM TOAXOAbl K OMNPENETICHUI0
COoIepXKaHUsI MW TOCTPOCHMSI TpeaMeTa MpeaycMaTpuBaioT (OPMHUPOBAHUE
YHUBEPCAIBHBIX YUCOHBIX ACHCTBUMN, UMEIOMUX 0a30BO€ 3HAUCHHE JIJISI PA3THUHBIX
BUJIOB [ICATCIIBHOCTH: pEIICHUS Npo0jeM, IOMCKa, aHaju3a M 00pabdOTKU
uHpopMalu, HEOOXOJAMMBIX JUISI NPUOOPETEHHS OIbITa MPAKTUYECKOU U
UCCIIEIOBATENbCKOM JIEATEIbHOCTH, 3aHUMAIONICH BaXKHOE MECTO B IO3HAHUU
XUMUH.

B mpaktuke mpenomaBaHWS XMMHUM Kak Ha YPOBHE OCHOBHOTO OOIIEro
00pa3oBaHusl, TaK U Ha YPOBHE CPEIHETO OOIIEro 00pa3oBaHus, MPU ONpeIeIeHUN
COJIepKATEIbHOW XapaKTEPUCTUKU 1IeJIe H3y4YeHUs MpeaAMeTa HarpaBlieHUEM
MEPBOCTETNICHHOW 3HAYMMOCTU TPAJAMIIMOHHO Tpu3Ha&Tcsa (HopMUpOBaHHE OCHOB
XUMUYECKON HAyKH Kak 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTHUUECKOU
JIEATEIIbBHOCTH 4YeJIOBeKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOUM KyibTypbl. C
METOAUYECKOM TOYKHM 3PEHHUS TAKOW IIOJAXOJ K OIPEACIICHUIO LEIIe W3yYEHUS
IpeIMETa SIBJISIETCS BIIOJIHE ONPaBIaHHBIM.



CorylacHO JaHHOW TOYKE 3pEHUsl IVIABHBIMM LEISIMU H3Y4Y€HUs MpeaMera
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) aBnsroTCS:

e (opmMupoBaHMEe CHCTEMBl XUMHUYECKMX 3HAHUW Kak  Ba)kKHEHIIEH
COCTaBJIAIOLIEH €CTECTBEHHO-HAY4YHOW KapTUHBI MHpa, B OCHOBE KOTOPOH
JeKaT KIIFOYEBBIC TMOHATHUS, (PYHIAMEHTAIBHBIEC 3aKOHBI U TEOPUU XUMUH,
OCBOCHHE SI3bIKa HAYKH, YCBOCHHE M IMOHUMAHUE CYIIHOCTU JOCTYIHBIX
0000111eH1I T MUPOBO33PEHUYECKOTO XapaKkTepa, 03HaKOMJICHUE C UCTOpUEN HX
Pa3BUTHS U CTAHOBJICHHUS;

e (opMHpOBaHHE U Pa3BUTHE MPEACTABICHUIN O HAyUYHBIX METOAAX MO3HAHUS
BEIIECTB M XUMUUYECKUX PEAKIINi, HEOOXOIUMBIX JUIsl IPUOOPETEHHS] YMEHU N
OpUEHTHUPOBATHCA B MHUPE BEUIECTB U XMMUYECKHX SBJICHHM, HUMEIOLIUX
MECTO B IPUPOJIC, B MPAKTUUECKOW U MOBCEIHEBHOM KU3HU;

e pa3BUTHE YMEHHUH U CIIOCOOOB IEATEIHHOCTH, CBSI3aHHBIX C HAOIIOACHUEM U
OOBSICHEHMEM XHMMHUYECKOTO HJKCIEpUMEHTa, COOJIOJEHUEM  MPaBUI
0e301acHOro 0OpaleH s ¢ BEECTBAMH.

Hapsigy ¢ atumMm, comepxaTesbHasi XapaKTepUCTUKA 1IeJiel U 3a/1ay U3y4eHUs
peaMeTa B MporpaMMe 1o XMMUU YTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUH C
HOBBIMU TMPHOPUTETAMH B CHUCTEME cpeaHero ooOmiero oOpazoBanus. CerogHs B
IpEnoAaBaHUK XMMHUH B OOJIBIIEH CTENEHN O0TAAETCS MPEANOUYTEHUE MPAKTUIECKON
KOMIIOHEHTE cojepKaHusi OOy4YeHHs, OpPUEHTUPOBAHHOM HAa TMOJTOTOBKY
BBIITYCKHUKA OO0Ie00pa30BaTeIbHOM OpTraHU3alliK, BJIAACIONIEr0 HE HaboOpoM
3HaHUH, a (PYHKIMOHAIBHOM T'PAMOTHOCTBIO, TO €CTh CIOCOOAMU U YMEHUSIMU
AKTUBHOTO TMOJyYCHHUS 3HAHUW U IPUMEHEHUS UX B PEATbHOU JKU3HU JJI PEIICHUS
PaKTUYECKUX 3a]a4.

B cBs13u ¢ 3TUM npu U3ydeHUH MpeaMeTa « XUMHUSD» IOMUHUPYIOIIEE 3HAUCHUE
NpUOOPETAIOT TAKKUE LIETU U 3a7a41, KaK:

amanrtanusi 00y4aronmxcsi K yCJIOBUSM JTWHAMUYHO Pa3BHBAIOIIETOCS MHUDA,
dbopMupOBaHHE  UHTEIUICKTYallbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYIHUYECTBY, CAMOCTOSITEIbHOMY MPHHITHIO TPaAMOTHBIX
pelIeHnil B KOHKPETHBIX dKU3HEHHBIX CUTYallUsIX, CBA3aHHBIX C BEUIECTBAMU U UX
PUMEHEHUEM;

dopMupoBaHue y OOy4yarommxcs KJIIOYEBBIX HABBIKOB  (KIJIFOUEBBIX
KOMIIETEHLIMI), HMMEIOIIMX YHUBEPCAJIBHOE 3HAYEHHE IS PA3JIMYHBIX BHJIOB
JEATEIIbHOCTH: pelleHus MpooJieM, Morcka, aHaim3a U o0paboTku uHOOpMaINH,
HEO0OXOAUMBIX JUIsl TPUOOPETEHUS OMbITA IEATEIbHOCTH, KOTOpast 3aHUMAET BaXKHOE
MECTO B MO3HAHUU XHMHH, a TAKXKE JJII OLUEHKH C MO3UIUN 3KOJIOTMYECKOU
0€30I1acHOCTH XapaKTepa BIMSHUS BEIIECTB U XUMUYECKHUX MPOILIECCOB HAa OpTraHU3M
YEJIOBEKa U PUPOJHYIO CPENY;



pa3BUTHE MO3HABATENbHBIX HHTEPECOB, MHTEJUICKTYaJIbHBIX M TBOPYECKUX
CHOCOOHOCTEHN 00yUaIOUXCS: CIIOCOOHOCTH CAMOCTOATEIBHO MPHUOOPETATh HOBBIE
3HAHUS 110 XUMHH B COOTBETCTBUU C KU3HEHHBIMU MOTPEOHOCTAMHU, UCIIOJIb30BATh
COBpEMEHHBbIC MH(POPMAIIMOHHBIC TEXHOJIOTUU VISl TIOMCKA U aHanu3a yu4eOHOW U
HAYYHO-TIOMYJISIPHON HHPOPMAITMH XUMHUYIECKOTO COJICPIKAHUS;

(dbopMupOBaHUE U PA3BUTHE Y O0YUAIOIINXCS ACCOLMATUBHOTO U JIOTHYECKOTO
MBILUICHUS, HAOJII0IaTEIbHOCTH, COOPAaHHOCTH, AKKYPAaTHOCTH, KOTOPbIE OCOOCHHO
HEOOXOJMMBI, B YAaCTHOCTH, MPHU IJAHUPOBAHUU U TPOBEIACHUH XHUMHYECKOTO
IKCIIEPUMEHTA;

BOCIIUTaHHE Yy OOydarommxcs YOSKIEHHOCTH B TyMaHHUCTHYECKON
HAIpPaBJIEHHOCTH XWUMHUHU, €€ BAXXHOM POJM B pEHICHUH TJI00AIbHBIX MpobdiieM
palMoOHAIBHOTO MPUPOIONOIB30BaHNUs, IOTIOHEHUS SHEPTeTUYECKIX PECYPCOB U
COXpaHEHHS TPHUPOJHOTO PABHOBECHS, OCO3HAHMS HEOOXOIUMOCTH OEpexHOTO
OTHONICHHUS K TPHPOJEC M CBOEMY 3JI0POBBIO, a TaKKe MPHOOPETEHHUsS OIbITa
UCIIOJIb30BaHUs TMOJIYYCHHBIX 3HAHUN IS TPUHATHS TPAMOTHBIX PEIICHUN B
CUTYAIUSX, CBSI3aHHBIX C XUMUYCCKHMH SIBIICHUSMHU.

B yueOnom mnane cpeaHero oo6imiero oOpa3oBaHUS MPEAMET «XUMUSD)
©a30BOT0 YpOBHS BXOAWT B COCTaB MPEAMETHOHN obnactu «EcTecTBeHHO-HAy4YHBIE
IPEIMETHD».

OO11ee yncno 4acoB, OTBEAEHHBIX AJIA U3YUYEHHUS] XUMHUU, Ha 0a30BOM YPOBHE
cpenHero obmero oopasoBanus, coctaiseT 68 yacon: B 10 kimacce — 34 gaca (1 wac
B Heneln), B 11 kitacce — 34 gaca (1 yac B Heneio).



COJAEPKAHUE OBYUYEHUA
10 KJTACC
OPI'TAHNYECKASA XUMUA

Teopernueckne 0CHOBbI OPraHUYECKON XUMUM

[IpenMeTr opraHnueckoil XUMUU: €€ BOSHUKHOBEHUE, PA3BUTUE U 3HAYCHHE B
MOJYYEHUH HOBBIX BEIIECTB W MAaTepHaATOB. Te€opus CTPOEHUS] OPraHUuYECKUX
coeaunenuit A. M. byTiepoBa, e€ ocHOBHBIE TTo10)keHHsI. CTpyKTypHBIE (hOPMYJIBI
OpPraHMYeCKUX BellecTB. [ omomnorusi, wu3zoMepus. XuMHYECKas CBS3b B
OPraHMYECKUX COEAUHEHUSX — OJIMHAPHBIC U KPaTHBIEC CBS3H.

[IpencraBnenne o KinaccUpUKANMKM OpPraHUYECKHX BemiecTB. HoMmeHkmaTypa
OpraHUYEeCKUX COEIUHEHHM (cucTeMarhueckas) W TpUBHAIbHBbIE Ha3BaHUSA
BAKHENIINX MPEICTABUTENEN KJIACCOB OPraHUYECKHUX BEIIECTB.

OKCINEpUMEHTAIbHBIE METOJIbl HM3y4YEHUs BELIECTB W MX MPEBPAILCHHI:
03HaKOMJIEHHE C 00pa3aMu OpraHUYECKHUX BEIIECTB U MaTepHalaMH Ha MX OCHOBE,
MOJICIMPOBAHUE MOJIEKYJl OPTaHMYECKHX BEIIECTB, HAOJIOICHUE W OIMCAHUE
JEMOHCTPAlMOHHBIX ONBITOB MO MPEBPALICHUIO OPraHUYECKUX BELIECTB MPH
HarpeBaHuM (IU1aBjieHue, OOyrJIMBaHUE U TOPEHUE).

Yraesopopoasl

AJKaHBI: COCTaB W CTPOEHUE, TOMOJIOTMUECKH psa. MeraH M 3TaH —
MPOCTEUIINE TPEICTABUTENN AIKAHOB: (U3MYECKUE W XUMHUYECKHE CBONCTBA
(peakiuu 3aMelieHus] W TOpPEHHUs), HAXOXJECHHWE B MPUPOJE, TNOJy4YCHHE U
IIPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUN psiji. DTUIICH U MPONUIEH —
MPOCTEUIINE TPEICTABUTENIN AIKEHOB: (U3MYECKUE W XUMHUYECKHE CBONCTBA
(peakuu  TUAPUPOBAHUS, TAJIOTCHUPOBAHUS, TUIApATAllMM, OKHUCJICHHUS U
MOJIMMEPHU3AIINH ), TOJyYEHUE U TPUMEHEHHE.

Ankaauensl: OytamueH-1,3 u meTunOytaaueH-1,3: CTpoeHHe, BaKHEHIINE
XUMHUYECKUE CBOMCTBA (peakuusi noiauMmepusanuu). [lomydeHne CHHTETHYECKOTO
KayuyyKa U pEe3UHBI.

AJKHMHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTUUECKHI psijl. AlIETHIICH
— MPOCTEHIIMIA TpPeNCcTaBUTENIb AJIKHHOB: COCTaB, CTpOeHUE, (U3MYECKue Hu
XUMHUYECKUE CBOMCTBA (pEaKIuu THIPUPOBAHMUSI, FAJOTCHUPOBAHUS, TUIpATALINH,
TOPEHMUS ), OJyYEHUE U IPUMEHEHHUE.

Apensl. berzon: cocrtaB, cTpoeHue, puU3NUECKHUE W XUMHUYECKHE CBONCTBA
(peakiu rajoreHMpOBaHUSI U HUTPOBAHUS), MOTYYEHUE U MPUMEHEHHE. T01yon:
cocmae, cmpoeHue, ¢uauueckue U  XuMmuueckue  ceoucmea  (peakyuu
2a7102eHUPOBAHUSA U HUMPOBAHUS), NOAyYeHue u npumeHnenue. TOKCHYHOCTb apEHOB.



['eneTnueckas CBA3b MEXAY YIVIEBOJOPOAAMH, MPUHAJIEKAIIUMH K Pa3IU4YHBIM
KJIaccam.

[IpuponHble MCTOYHMKH YIIEBONOPOAOB. IIpupoaHblii ra3 W IONMYyTHBIE
HedTsaubie ra3el. HedTs u e€ mpoucxoxaenue. CrnocoObl nepepaboTku HeTH:
IEPETrOHKAa, KPEKUHI (TEPMUYECKHUI, KaTaJuTHYeCKuil), nuposu3. I[IpoaykTsl
nepepaboTku HeTH, UX MPUMEHEHHE B MPOMBIIUIEHHOCTH U B ObITy. KaMeHHBbIH
yTOJIb U IPOAYKTHI €r0 mepepadoTKH.

OKCIEPUMEHTAIBHBIE METOJbl M3Y4YCHHUS BEIIECTB M HX IPEBpALICHUIL:
03HAaKOMJIEHHE C 00pa3liaMHy IJIacTMACC, KayudyKOB U pe3uHbl, Koutekunu «HepTb»
U «YT0JIb», MOJAEIUPOBAHUE MOJIEKYJI YIJTIEBOJOPOIOB M IaJOr€HONPOU3BOIHBIX,
POBEJCHUE MPAKTUYECKOW PabOThI: MOMyUYEHUE ITUIICHA U U3YUEHHUE €r0 CBOMCTB.

Pacuérnbie 3anaumn.

Bbluncienuss 1mo ypaBHEHMIO XUMHYECKOM peakuuu (Maccbl, oObEMa,
KOJIMYECTBA MCXOJHOIO BEIIECTBA MJIM MPOAYKTAa PEAKLUU 10 U3BECTHBIM Macce,
00bEMY, KOJTMUYECTBY OJTHOT'O M3 MCXOTHBIX BEIIECTB MM MTPOAYKTOB PEAKIIHH).

Kucnopoaconepxaiimue opranuieckue CoeAUHEHUS

[IpenenpHble OOHOATOMHBIE COUPTBHL. METAaHON W 3TAHOJ: CTPOCHHE,
(¢uznyeckue M XHMUYECKME CBOMCTBA (PEAaKIUMM C aKTUBHBIMU METaJUIaMH,
rajJJor€HOBOJIOPO/IaMHU, TOpPEHME), IpPUMEHEHHE. BonopoaHble CBS3U MEXAY
MOJIEKYJIaMH CIIUPTOB. /[elicTBHE METaHOa U 3TaHOJIa HA OPTaHU3M YEJIOBEKa.

MHoOroaroMHple  CHUPTHL. OJTWUJEHIVIMKOAb M  [JIMIEPHUH: CTPOCHHE,
¢uznueckne W XMMHYECKHE CBOICTBA (B3aUMOJEHCTBUE CO IIEIOYHBIMU
MeTaJlJlaMHi, KaueCTBEHHAasl pEaklMsi Ha MHOTOaTOMHbIE crupThl). [leficTBue Ha
opraHusM uesoBeka. [ [pumenenue rimuepusa U 3THIICHTJIAKOJIA.

®deHon: cTpoeHHE MOJIEKYJIbl, (U3NYECKUE U XUMHUYECKHE CBOMCTBA.
Tokcuunocts penona. [Ipumenenue penona.

Anpnerunpl U kemouwvl.  DopMambIeruj, aueTAIbICTHA:  CTPOCHHE,
(¢uznyecKkue U XMMHUYECKUE CBOMCTBa (pEeakUMM OKHMCIEHHUS U BOCCTAHOBIICHUS,
KAuECTBEHHbBIE PEAKLIMH ), TIOJyYEHHE U IPUMEHEHNE.

OnHOOCHOBHBIE MTpeiebHbIE KApOOHOBBIE KUCIOTHL. MypaBbiHAs U YKCYCHAas
KHUCTIOTBI: CTpOEHUE, (PU3uvecKkre 1 XUMUYECKUEe CBOWCTBA (CBOMCTBA, O0IIME s
KJ1acca KMCIIOT, peaklusl dTepuduKalum), noiaydeHue u npumeHenue. CreapuHoBas
U OJIEMHOBAsl KUCIJIOTHI KaK IMPEACTaBUTEIM BBICIINX KapOOHOBBIX KHCIOT. Mbuia
KaK COJIM BBICIIMX KapOOHOBBIX KHCIIOT, UX MOIOIIEE IeHCTBHUE.

Crnoxuple 3(pUPbl Kak MPOU3BOAHBIE KapOOHOBBIX KuCHOT. [‘maponus
cnoxHbIX 3¢upoB. XKupsl. 'naponus xxupos. [Ipumenenue xxupos. buonornueckas
POJIb KUPOB.

VYrineBoabl:  cocTaB, KilacCU(UKanus  YIJIeBOJOB  (MOHO-, JU- H
nosmcaxapuibl). [ roko3a — mpocTelmii MOHOCaxapul: 0COOEHHOCTU CTPOCHUS




MOJIEKYJIbI, (PU3NIECKUE U XUMHUYECKUE CBOWCTBA (B3aMMOICHCTBHE C TUAPOKCHIOM
meu(ll), okucienne aMmMuadHbIM pacTBOpoM okcuga cepedpa(l), BocctanoBienue,
Opo’keHue TII0KO3bl), HAX0XKICHHUE B IPUPOJIE, TPUMEHEHHE, OMOJIOTHYeCKas POJib.
®dotocunTe3. OpyKTO3a KaK U30MEP IITHOKO3bI.

Kpaxman u memnono3a Kak npupojHbie noiaumepbl. CTpoeHue Kpaxmania u
nemtono3bl.  dusznueckue W XMMHYECKHME CBOMCTBA Kpaxmana (TUApPOIIU3,
KAaueCTBEHHAs PEAKIUS C HOJIOM).

DKCHEepUMEHTANIbHBIE METOJbl HW3Y4YEHHUs BEIIECTB W HUX MpEBpaIleHU:
pOBe/ICHHE, HAOJIOJICHUE U OMNHCAHUE JIEMOHCTPAIIMOHHBIX OMNBITOB: TOPEHHUE
CIIUPTOB, KAaYECTBEHHBIE PEAKIIMM OJIHOATOMHBIX CHUPTOB (OKHUCIEHHE 3TaHOJIa
okcupoM Menu(ll)), MHOroaToMHbBIX CHUPTOB (B3aUMOJEHUCTBUE TJIMIIEPUHA C
ruapokcugoM meau(ll)), anpaernioB (OKUCIEHHE aMMUAYHBIM PaCTBOPOM OKCHA
cepeopa(l) m rumpoxcumom wMmenu(ll), B3ammopeiicTBHE Kpaxmajaa € HOIOM),
MPOBEJICHUE MPAKTUUECKONU pabOThI: CBOMCTBA PaCTBOpPA YKCYCHOM KUCIIOTHI.

Pacuérnbie 3anaumn.

Bolunicnienuss mo ypaBHEHMIO XUMHYECKOM peakuuud (Macchl, oO0bEMa,
KOJIMYECTBA MCXOJAHOTO BEIIECTBA WM MPOAYKTA PEAKIUU MO M3BECTHBIM Macce,
00bEMY, KOJIMUECTBY OJIHOTO U3 UCXOJHBIX BEIIECTB WM MPOAYKTOB PEAKIIHH).

A3oTcozeprKalue OpraHu4eckue CoOeIMHEeHMUS.

AMMHOKHCIIOTHI Kak aM()oTepHbIe OpraHnYecKue coequHeHus. usnyeckne u
XMMHUYECKUE CBOMCTBAa AMUHOKHUCIOT (Ha MpUMeEpe TiulMHA). buonoruueckoe
3Ha4YE€HHE aMUHOKUCIIOT. [lenTuabl.

benku kak NpUPOJHBIE BBICOKOMOJIEKYJISIpHBIE coeauHeHus. IlepBuuHasi,
BTOpPMYHAsT W TPETUYHAs CTPYKTypa OenkoB. XUMHUYECKHE CBOMCTBA OEJIKOB:
TUAPOJIH3, ICHATYpAIlsl, KAYECTBEHHBIE PEaKITNU Ha OCIKH.

DKCHepUMEHTAIbHBIE METOIbl HM3YYCHHS BEIIECTB W WX MPEBPAICHUI:
HaAOJIOZICHUE U OMHUCAHUE JIEMOHCTPAIIMOHHBIX ONBITOB: J€HATypalus OEIKOB Mpu
HarpeBaHUM, LIBETHBIC PEAKIIMK OEIIKOB.

BbicokoMou1eKyJIsIpHbIE COeTMHEHUST

OCHOBHBIC TOHATHSI XMMUU BBICOKOMOJICKYJIIPHBIX COEAMHEHHI: MOHOMED,
MOJIMMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJMMEPU3ALIUU, CPEIIHSIST MOJIEKYsIpHas
macca. OCHOBHBbIE METOJbl CHHTE3a BBICOKOMOJEKYJSIPHBIX COCAMHEHUN —
MOJIMMEPU3AIU U MOJTUKOHEHC ALK

DOKCHepUMEHTAIbHBIE METOIbl HM3YYCHHS BEIIECTB W WX MPEBPAICHUI:
O3HaKOMJIEHHE ¢ 00pa3iamMu MPUPOJHBIX M MCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4yKOB.

MexnpenMeTHbIE CBA3H.

Peanuzanuss MeXIpeaMETHBIX CBSI3el MPU U3YUEHUN OPTaHUYECKON XUMHUU B
10 kmacce OCYIIECTBISCTCS 4Yepe3 HCIONIb30BAaHWE KaK OOIIWX €CTeCTBEHHO-



HAyYHBIX TIOHSTHH, TaK W TOHSITHH, SBISIOMUXCS CUCTEMHBIMHU ISl OTIAEIHHBIX
IPEIMETOB €CTECTBEHHO-HAYUYHOTO IHKIIA.

OOmue ecTeCTBEeHHO-HAYYHBIE TTOHSATHUS: SBJICHNUE, HAYYHBIN (PaKT, TUTIOTE3a,
3aKOH, TEOpHSs, aHAU3, CHHTE3, KIacCHU(pHUKAIUs, TePUOAUIHOCTb, HAOIIOICHUE,
U3MEpEHHE, SKCIIEPUMEHT, MOJICTTMPOBAHUE.

®duznka: wmaTepus, OHEpPrus, Macca, aToM, OJJIEKTPOH, MOJIEKYJa,
DPHEPreTUYECKUA YpPOBEHb, BEIIECTBO, TEJIO, OOBEM, arperaTHoe COCTOSHUE
BEIIeCTBa, (PU3MUECKUE BETUYUHBI U SUHUIIB UX U3MEPEHUSI.

buonorusi: kinerka, opraHu3Mm, Ouocdepa, oOMEH BEIIECTB B OpraHHU3ME,
dboTocuHTE3, OHOJOTMYECKH AaKTHUBHBIE BeliecTBa (O€NKH, YIJIEBOABI, KUPBI,
(bepMeHThI).

['eorpadusi: MuHEpaIBI, TOPHBIC TOPOJIBI, TTOJIE3HBIE UCKOMAEMBbIE, TOILIUBO,
PECYPCHI.

TexHoNOTHS: THINEBbIE MPOMYKTHI, OCHOBBI PAIMOHAIBHOTO THUTAHWUS,
MOIOIIME CPEJICTBA, JIEKAPCTBEHHbBIE M KOCMETHYECKHUE MPerapaThl, MaTepUaIbl U3
MCKYCCTBEHHBIX 1 CHHTETHUECKHX BOJIOKOH.

11 KJTACC
OBIIAA U HEOPTAHUYECKASA XUMUA

Teopernueckne 0CHOBbI XUMUH

XHUMHYECKUI 31eMeHT. AToM. SIpo aroma, H30TOMBI. OJIEKTPOHHAs
00oJiouka. DHEPreTUUECKUe YpOBHH, TOAYPOBHU. ATOMHBIC opOuTaim, S-, p-, d-
aneMeHTbl. OCOOEHHOCTH paclpe/esieHusl 3JIEKTPOHOB MO OpOUTAIIM B aTOMax
3JIEMEHTOB MEPBbIX YETHIPEX MEPUOI0B. DNEKTPOHHASI KOH(PUTypallisi aTOMOB.

[lepnonnueckuit 3aKoH u llepuonnueckas cucteMa XMMUYECKHUX 2JIEMEHTOB /1.
N. MenaeneeBa. CBA3b NMEPUOAMYECKOTO 3akOoHAa M Ileproanyeckoil CUCTEMBI
xumuueckux 3yieMeHToB JI. M. MeHnneneeBa ¢ COBPEMEHHOU TEOPUEH CTPOCHUSA
aTOMOB. 3aKOHOMEPHOCTH M3MEHEHUS CBOMCTB XHMHUYECKHX DJJIEMEHTOB U
o0pa3yeMblX MMM MPOCTBIX M CIOKHBIX BELIECTB IO TpynmaM U IEPUOAAM.
3HauYeHHE MMEPUOJIUYECKOr0 3aKOHA B PA3BUTHH HAYKH.

CrpoeHne BemecTBa. XUMHYECKas CBsSI3b. Buabl XUMHUYECKOW CBS3H
(koBaJIeHTHasi HEMOJisipHas M MOJsSpHas, UOHHAsA, MeTajuinyeckas). MexaHu3Mbl
0o0pa3oBaHMs KOBAJICHTHOW XHMHYECKOW CBsi3u (OOMEHHBIH H  JOHOPHO-
aKLUeNnTopHblil). BomopoaHas cBsA3b. BalleHTHOCTh. DNEKTPOOTPHULATEIBHOCTb.
Crenenb okuciieHus. IOHbI: KATHOHBI 1 AaHUOHBI.

BemecTtBa  MOJEKYJIPHOITO UM HEMOJIEKYJSIPDHOTO  CTPOEHHUA.  3aKOH
MIOCTOSTHCTBA COCTAaBa BELIECTBA. UMbl KPUCTAIUIMYECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BEILECTB OT TUIA KPUCTAJUIMYECKON PELIETKH.



[TonsTne o nucnepcHbIx cucteMax. VICTUHHBIE M KOJUIOMIHBIE PACTBOPHI.
MaccoBas 1011 BEECTBA B pACTBOPE.

Knaccudukanus HEOpPraHU4EeCKUX COCIMHEHU. Howmenxknarypa
HEOPTaHUYECKUX BEIIECTB. [ eHeTHyeckas CBSI3b HEOPraHWYECKUX BEILIECTB,
MPUHAJIEKANUX K Pa3JIMYHbIM KJIacCaM.

Xumudeckass — peaknus. Krmaccupukamuss  XUMHUYECKHX — PEaKIUd B
HEOPraHUYECKOM M OPraHUYeCKONl XMMHUHU. 3aKOH COXPAHEHHSI MacChl BEIIECTB,
3aKOH COXPAHEHUS U MPEBPALLCHHS YJHEPTUH PU XUMHYECKUX PEAKLIMIX.

CKopoCTh peakiiuu, e€ 3aBUCUMOCTh OT pa3nuyHbIX (pakTopoB. OOpaTUMbIE
peakuuu. XuMHUecKoe paBHOBecHe. DakTOpbl, BIUSAIOMIME HA COCTOSHHE
xuMH4ueckoro pasHosecus. [Ipunnun Jle [latense.

Dnextponutryeckas nucconuanus. CuiabHbIC U cliadbie d5ekTponnThl. Cpena
BOJIHBIX PACTBOPOB BEWIECTB: KUCIAs, HEUTPaAJIbHAsS, IIETOYHAS.

OKHUCIUTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIUU.

OKCIIepUMEHTAJIbHBIE METOJbl H3YyYE€HHUS BEHIECTB W MX NPEBpAICHUN:
nemoHcTpanus Tadymn «llepuoandeckas cucrema XuMudeckux 3meMentoB JI. 1.
MenpeneeBa», U3yyeHHE MOJENEH KPUCTATUYECKHX PEIIETOK, HAOIIOACHHE U
ONKCaHUE JEMOHCTPALIMOHHBIX U JaOOPATOPHBIX OMBITOB (Pa3ioKEeHUE MEPOKCHIA
BOJIOPOJIa B MPUCYTCTBUU KaTajanu3aToOpa, ONPENEICHUE CPEABl PACTBOPOB BELIECTB
C TTIOMOIIIbIO YHUBEPCAIBHOTO MHANKATOPA, PEAKIIMK HOHHOTO 00OMEHa), TPOBEICHUE
IPaKTHUECKON paboThl «BiusiHUe pa3nTu4HbIX (PAKTOPOB HA CKOPOCTh XUMUYECKON
peakuum».

Pacuérurle 3amaqn.

Pacuétel 1O ypaBHEHMSIM XUMHUYECKUX pEaKUMiA, B TOM YHCIE
TEPMOXHUMHUYECKUE PACUETHI, PACYETHI C UCITOJIBb30BAHUEM ITOHSITHUS «MACCOBast 1O
BEILIECTBAY.

Heopranuuyeckasi xumus

Hemeramnel. Ilonoxxenue HemetraiuioB B Ilepuomnueckor — cucreme
xumudeckux snemeHToB [[. M. MenzaeneeBa U 0COOCHHOCTU CTPOEHHUS aTOMOB.
du3nyecKue CBOWCTBA HEMETAUIOB. AJUIOTPOINUS HEMETANIOB (HA IpUMeEpe
KHCIIOPOJa, cephl, pocdopa u yriaeposa).

XUMHUYECKHE CBOMCTBA Ba)KHEHIIMX HEMETAIOB (rajoreHOB, CEpbl, a30Ta,
docdhopa, yrimepoga U KpeMHHSI) U MX  COCAUHEHUM  (OKCHIIOB,
KHUCJIOPOACOJIEPKAUTUX KUCIOT, BOAOPOAHBIX COSUHEHHUI).

[IprMeHeHnEe BAXKHENIIIMX HEMETAIUIOB U UX COCIMHEHUM.

Meramisl. [lonoxenue meramnoB B Ilepuoguueckoi cucreMe XMMHUYECKUX
anemenToB JI. . MenaeneeBa. OCOOEHHOCTH CTPOEHUS JIEKTPOHHBIX 000JIOYEK
aToMoB MeTayuioB. O6mme gusnueckue cBoricTBa MeTauioB. CruiaBbl METaJUIOB.
DNEKTPOXUMHUUYECKUI psAJl HAPSHKEHUI METAILIIOB.



XUMUYECKHE CBOWCTBA BaXKHEWILMX METAJUIOB (HATPUM, Kaluil, KaJbIUH,
MarHui, almfOMUHUN, IUHK, XPOM, KEJI€30, MEJIb) U UX COCAUHEHUN.

OO6mume cnocoObl MoMydeHus: MeTauioB. [IpuMeHeHre MeTaioB B OBITY H
TEXHHUKE.

DKCHEPUMEHTAIbHbBIE METO/bl HW3YyYE€HHS BEHIECTB M HX IPEBpAIICHUMN:
U3Y4YCHUE KOJUICKIINN «MeTauibl U CIUIaBbl», O0pa3loB HEMETAJIOB, PEIICHUE
OKCIIEPUMEHTAJLHBIX 3a7a4, HAONIOJICHWEe W ONHCAHHWE JICMOHCTPAIMOHHBIX W
Ja00paTOPHBIX OMBITOB (B3aUMOEHCTBUE TUIPOKCHIA AIIOMUHUS C PACTBOPAMHU
KHUCJIOT U IIEJI0YeH, KAYECTBEHHBIC PEaKIIMU Ha KATUOHBI METAJIIOB).

Pacuérurlie 3amayn.

Pacuétel maccel BemecTBa Wi 00BEMA ra3oB MO M3BECTHOMY KOJIHYECTBY
BEI[ECTBA, Macce Wi OOBEMY OJIHOTO W3 YYACTBYIOIIUX B PEAKIIMU BEIIECTB,
pacuétbl Macchl (00bEMA, KOJMYECTBA BEIIECTBA) MPOIYKTOB PEAKIIUHU, €CIIH OHO
13 BEILIECTB UMEET MPUMECH.

XHUMHUS U )KM3Hb

Ponp xumum B oOecriedeHHH 3KOJIOTHYECKOW, SHEPTETUUECKOW W THINECBOU
0e30macHOCTH, Pa3BUTHH MeAWIMHBL. [loHATHE O HAyYHBIX METOJax MO3HAHUS
BEIIECTB U XUMUUYECKUX PEAKIINM.

[IpencraBienuss 00 OOIMMX HAYYHBIX MPUHIUIIAX POMBIIUICHHOTO
MOJy4YE€HUs BaXKHEUIINX BEIIECTB.

UenoBek B MHpE BEMIECTB W MATEPHATOB: BAXKHEUIIHWE CTPOUTEIbHBIC
MaTepuaabl, KOHCTPYKIIMOHHBIE MaTepualbl, KpacKH, CTEKJIO, KepamuKa,
MaTepuasbl JJs 3JIEKTPOHUKH, HAHOMATEpUAJIbl, OPTAHUYECKUE U MHUHEPAIbHBIC
yaoOpeHus.

XuUMHST W 3J0pOBBE YEJIOBEKA: MPAaBWJIA HCHOJI30BAHUS JIEKAPCTBEHHBIX
penaparoB, paBuia 0€30MaCHOTO UCTIOIB30BaHUS MPENapaToB OBITOBOM XUMHUU B
MMOBCEITHEBHOMN KU3HU.

MexnpeaMeTHbIE CBS3U.

Peanuzamusi  MeXIpenMETHBIX CBsi3ed MpU  HM3yYeHUH OOImed W
HEOPraHUYEeCKOM XMMMM B 11 Kitlacce OCyIIEeCTBIISETCA Yepe3 UCIOIb30BaHUE Kak
OOIMX ©CTeCTBEHHO-HAYYHBIX TMOHSATHH, TaK W TIOHITHH, SBIISIOIIMXCS
CUCTEMHBIMU JJIS1 OTAECIBHBIX MIPEIMETOB €CTECTBEHHO-HAYYHOIO IIUKJIA.

OO0mue ecTeCTBEHHO-HAy4YHbIE TMOHSTHS: HAay4YHBIM (pakT, TMmores3a, 3aKoH,
TEOpWsl, aHallM3, CHUHTE3, KiacCUPUKAKI, TMEPUOAUIHOCTh, HAOIIOACHHUE,
JKCIIEPUMEHT, MOJICIINPOBAHUE, U3MEPEHUE, SBJICHHUE.

dusuka: MaTepus, SHEPTUsi, Macca, aToOM, JIEKTPOH, TPOTOH, HEUTPOH, UOH,
M30TOM, PaIMOAKTUBHOCTh, MOJICKYJIa, SHEPTE€TUYECKUN YPOBEHD, BEIIECTBO, TENO,
00bEM, arperaTHoe COCTOSIHHE BEIeCTBa, (PU3NYECKUE BEIIMYUHBI M €UHUIIBI UX
WU3MEpPEHUS, CKOPOCT.



buonorus: kneTka, opraHu3M, DJKOCHUCTEMa, Ouocdepa, Makpo- U
MUKPO3JIEMEHTHI, BATAMHHBI, 0OMCH BEIIIECTB B OPTaHU3ME.

['eorpadus: MUHEpabl, TOPHBIE MOPOJBI, MOJIE3HBIE UCKOTIAeMbIE, TOILTUBO,
PECYPCHI.

TexHONOrus: XUMHUYECKass MPOMBIIUICHHOCTh, METaUTyprusi, IIPOU3BOJACTBO
CTPOUTEIIBHBIX MaTepUaJIOB, CEIIbCKOXO3SIMCTBEHHOE TPOM3BOJCTBO, ITHINEBAS
IPOMBIIIJICHHOCTh,  (papMalleBTHUYECKass  MPOMBIILICHHOCTh,  IIPOU3BOJICTBO
KOCMETHYECKHX IpermapaToB, IMPOM3BOJCTBO KOHCTPYKIIMOHHBIX MAaTePHAJIOB,
3JIEKTPOHHASI MPOMBIILICHHOCTh, HAHOTEXHOJIOTHH.



[INTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA [TPOI'PAMMBI 110 XUMHUUN
HA BA30BOM YPOBHE CPEJIHET'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

dI'OC COO ycraHaBnuBaeT TpeOOBaHUS K pe3yJibTaTaM OCBOCHHUS
00yJaIMMHUCI TPOTpaMM  CcpeaHero oOmiero oOpa3oBaHus (JTMYHOCTHBIM,
METalpeAMETHBIM W TIpeAMETHbIM). HayuHo-mMeToauyeckod OCHOBOM s
pa3paboTKu TUIAHUPYEMBIX PE3YyJIbTAaTOB OCBOCHHS IPOrpaMM CPEIHEro OOIIEero
00pa3oBaHMs SBISETCS CUCTEMHO-/IEATEILHOCTHBIA MTOAXO.

B cooTBeTrcTBUM C CHCTEMHO-JEATEIBHOCTHBIM MOJXOJOM B CTPYKTYpe
JMYHOCTHBIX PE3YyJhTATOB OCBOCHMS NpeIMeTa «XHUMHUSD» Ha YPOBHE CPEIHEro
o01iero 00pa3oBaHwsI BBIJICTICHBI CIEAYIONINE COCTABIISIONINE:

OCO3HaHHE OOYYalOIIUMHUCS POCCUUCKON TIpaKJaHCKOM HACHTUYHOCTH —
TOTOBHOCTHU K CAMOPA3BUTHIO, CAMOCTOSITEIBHOCTH U CAMOOTIPEEIEHUIO;

HaJIM4Khe MOTUBALIMK K O0YUEHHUIO;

L[eJIeHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHUN JTUYHOCTU HAa OCHOBE
KITIOYEBBIX [IEHHOCTEH M UCTOPUYECKUX Tpaauluii 6a30BOM HAYKH XUMUH;

TOTOBHOCTb M CIHOCOOHOCTh OOY4YaroOIIMXCSl PYKOBOACTBOBATHCS B CBOEH
NEeSATEIbHOCTH LEHHOCTHO-CMBICIOBBIMU YCTAHOBKAaMH, MPUCYIIUMU IIETOCTHOU
CHUCTEME XMMHUYECKOT0 00pa30BaHus;

HaJIM4KEe MPABOCO3HAHUS SKOJOTUYECKON KYJIbTYPhl U CIOCOOHOCTH CTaBUTh
I[EJTN U CTPOUTH JKU3HEHHBIC TJIAHBI.

JIM4HOCTHBIE PE3yJbTaThl OCBOCHUS MpeaMeTa «XUMHS) JIOCTUTAIOTCS B
CAMHCTBE YYEOHOW M BOCIUTATEIBHOM JEATEIBHOCTM B COOTBETCTBHHM C
I'YMaHUCTHYECKUMHU, COLIMOKYJIbTYPHBIMH, 1yXOBHO-HPABCTBEHHBIMU LIEHHOCTSMU
U HJealaMHd POCCHICKOT0 Tpa)KAaHCKOTo OOIIeCTBa, MPUHATHIMH B OOIIECTBE
HOpMaMH U  TpaBWIAMH  TIOBEJEHHUSA, CIHOCOOCTBYIONIUMHU  TIpoIleccaM
CaMOIIO3HAHUsA, CaMOpPA3BUTUSI W HPABCTBEHHOTO CTAHOBJIEHUS JIMYHOCTHU
00yJaroImMXxcs.

JIM4HOCTHBIE pe3yJIbTaThl OCBOCHUS TMpeaMera «XUMHUS»  OTpaxaror
c(hOpMUPOBAHHOCTh OTBITA TIO3HABATEIIBHOW W TMPAKTUYECKOW JCSATEIHHOCTU
00ydJaronmxcs Mo peaan3aliu IPUHSITHIX B OOIIECTBE IIEHHOCTEHW, B TOM YHCIIC B
YacTH:

1) rpaIaHCKOr0 BOCIIMTAHMS

OCO3HaHUSI 00YYaIOIMMHUCS CBOMX KOHCTUTYIIMOHHBIX TIPAaB U 00sI3aHHOCTEH,
YBKEHUS K 3aKOHY U MTPABOIOPSIKY;

MPEACTABIICHUS] O COIMAIBHBIX HOpPMax U TMpaBUiaX MEXKIMIHOCTHBIX
OTHOLIEHUH B KOJUIEKTUBE;



TOTOBHOCTH K COBMECTHOM TBOPUYECKOM AESITEILHOCTH MPHU CO3aHUH YUEOHBIX
IIPOEKTOB, PEIICHNHN YUEOHBIX 1 TO3HABATENIbHBIX 3aa4, BHIITOJIHEHUU XUMUYECKIX
IKCIIEPUMEHTOB;

CIIOCOOHOCTH TMOHMMAThb M NPUHUMATh MOTHUBBI, HAMEPEHUs, JIOTUKY U
apryMEHTBI IPYTUX MPU aHAJIN3€ Pa3IUYHbIX BUJOB YUEOHOU NeATEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCTIUTAHUS

[IEHHOCTHOTO OTHOIIEHUS K HCTOPUYECKOMY U HAyYHOMY HACJEIUI0
OTEUECTBECHHOW XUMUMU;

yBaXEHUSI K MPOIEcCy TBOpPYECTBA B 00JIACTU TEOPUU M MPAKTUUYECKOTO
NPUMEHEHUSI XUMHH, OCO3HAHUS TOTrO, YTO JIOCTHXKEHHS HAyKH €CTh pe3yJbTaT
JUTMTENIbHBIX ~ HAOMIOJEHNUN, KPOMOTIUBBIX OKCICPUMEHTAIBHBIX  ITOWCKOB,
MOCTOSTHHOTO TpyJa YUEHBIX U MPAKTHUKOB;

MHTEpeca U MO3HABATEIbHBIX MOTUBOB B MOJIyYEHUH U MOCIEAYIOIIEM aHAIU3E
uH(OpMAIUH O EPEAOBBIX TOCTUKEHUAX COBPEMEHHON OTEUECTBEHHON XUMUMU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHHUS:

HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO MMOBEACHHS;

CIIOCOOHOCTH OIICHUBATh CUTYAIlUU, CBSI3aHHBIE C XUMHUUYECKUMHU SIBJICHUSIMH,
U MIPUHUMATh OCO3HAHHBIE PEILICHUS, OPUEHTUPYSACh HA MOPaJIbHO-HPABCTBEHHbBIC
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OIIEHUBATh CBOE MOBEACHHE M TMOCTYNKH CBOMX TOBApHUIIEH C
MO3UIMI HPABCTBEHHBIX M TMPABOBBIX HOPM M OCO3HAHUE TMOCIEACTBUNA ITHX
MOCTYIIKOB;

4) popMuUpPOBaHUS KYJIbTYPbI 310POBbS:

NOHUMAaHUsl LEHHOCTEH 30poBOro U 0Oe3omacHoro oOpasza JKHU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOIIEHHS K COOCTBEHHOMY (PHU3MYECKOMY U
NCUXUYECKOMY 3/I0POBBIO;

coOmro/ieHust TpaBuil 0Oe30MacHOro OOpallleHusi ¢ BEUIECTBAaMU B OBITY,
MOBCEHEBHOM KM3HU U B TPYJOBOM JI€ATEbHOCTH;

MOHUMAHUS I[IEHHOCTH TPAaBWJI WHIWBHAYAJIHbHOTO ¥  KOJUIEKTHBHOTO
0€301acHOr0 MOBEJCHUS B CUTYAIUSIX, YyTPOKAIOUINX 3JOPOBBIO U )KU3HU JIIOJIEH;

OCO3HaHHUS TOCIEACTBUM U HEMPUATHSA BPEAHBIX MPHUBBIYEK (YMOTpeOIeHUs
aJIKOT0JIs, HAPKOTUKOB, KYpEHU);

5) Tpy10BOT0 BOCIIMTAHMSI:

KOMMYHMKAaTUBHOW  KOMIIETEHTHOCTM B  y4eOHO-HMCCIIEeI0BaTEIbCKON
JEeSITEIbHOCTH, OOLIECTBEHHO TOJIE3HOM, TBOPUYECKOM M  JPYrUX BHIAX
NeSATEIbHOCTH;

YCTAaHOBKM Ha aKTHMBHOE Yy4yacTHE€ B PEHICHUM MPaKTUYECKUX 3ajad
COIMAJIbHON HaIpaBJIE€HHOCTH (B paMKax CBOEro KJlacca, IIKOJIbI);



MHTEpeca K MPAKTHUECKOMY U3YUYEHHIO MPOoeccHil pa3TuyHOro pojaa, B TOM
YUCJIE HA OCHOBE ITPUMEHEHUS NMPEAMETHBIX 3HAHUU 110 XUMUU;

YBAKEHUS K TPYAY, JIOIAM TPyJa U PE3yabTaTaM TPYyAOBOU JESATEIbHOCTH;

TOTOBHOCTM K OCO3HAaHHOMY BBIOOpY HMHAMBHIYQJIbHOH TpPaeKTOpUU
oOpa3oBaHus, Oyayuiedl npodeccun M peanu3alM COOCTBEHHBIX JKU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEM K XMMUHU, HHTEPECOB U
noTpeOHOCTEeH 0011IeCTBa;

6) 3K0J10rM4eCKOro BOCIIMTAHUSA:

HKOJIOTUYECKU 1IEJIECO00PAa3HOr0 OTHOLIEHUS K IMPUPOAE, KaK HCTOYHHUKY
CYyILIECTBOBAHM )KM3HU Ha 3eMIIE;

NOHMMAaHHUA TJI00AJBbHOTO XapaKTepa H3KOJOTHYECKUX MpOoOJieM, BIMSHUA
HSKOHOMMYECKHUX IPOLIECCOB HA COCTOSTHUE IMTPUPOJTHOU U COLUUAIBHOU CPEJIbI;

OCO3HaHHS HEOOXOAMMOCTH HCIOJIb30BaHUS JIOCTHIKEHUH XUMHUM JUIs
peuIeHus BOIIPOCOB PALIMOHAIILHOTO TPUPOAOIIOIb30BaHNS],

AKTUBHOTO HENPUATHS JCHUCTBUW, MPUHOCIIIUX BpEl OKPYKAKOLIEH
IPUPOJTHON cpelie, YMEHHUs] MPOTHO3MPOBATH HEOIArONMPUSTHBIE SKOJIOTHMUECKHE
IIOCJIEACTBUS NPEANPUHUMAEMBIX TEUCTBUN U MPEIOTBPAILATD HX;

HAJIM4MsI Pa3BUTOrO HKOJIOIMYECKOTO MBILIUICHMS, SKOJIOTUYECKON KYJIBTYHI,
OIBITA NEATEIbHOCTH DKOJIOTHYECKOU HaIIPaBJICHHOCTH, yMEHUs
PYKOBOJCTBOBATbCA MMM B II03HABATEJIIBHOW, KOMMYHMKATHBHOM M COLMAIBHOU
IPAaKTHUKE, CIOCOOHOCTM M YMEHHUS AaKTUBHO MPOTUBOCTOATH HJICOJIOTHU
xeMo(doouu;

7) HEHHOCTH HAYYHOI'0 NO3HAHMA:

c(OpPMHUPOBAHHOCTH MHPOBO33PEHMSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKH U OOILIECTBEHHON MPAKTHKU;

NOHMMAaHUA CHeUM(UKH XUMUU KaK HayKH, OCO3HaHHs €€ poiud B
(OpMUPOBAHNUN PALMOHAIBLHOTO HAYYHOI'O MBIIUIEHUS, CO3JAAHMU LIEIOCTHOTO
IPEJCTaBICHNUs 00 OKPYXAIOLIEM MHUpPE Kak O €JUHCTBE IPUPOJIbI U YEIOBEKA, B
NO3HAaHWW TPUPOJHBIX 3aKOHOMEPHOCTEH M PEIICHUH NPOOJIEM COXpPaHEHUs
IIPUPOTHOTO PAaBHOBECHS,

yOeKAEHHOCTH B 0COOOW 3HAYUMOCTH XUMHUHM s  COBPEMEHHOM
LMBHJIN3ALMN: B €€ TYMaHUCTUYECKOW HAIIPaBICHHOCTH U BA)XHOM POJIA B CO3/1aHUN
HOBOWM 0a3bl MaTepualbHOM KyJbTYphl, PpEUIEHHMH TIJI00AJIbHBIX IPOOJIEM
YCTOMYMBOI'O Pa3BUTHSA YEJIOBEUECTBA — CHIPHEBOM, DHEPIETUYECKOM, NMUILIEBON U
HKOJIOTUYECKOI O€30MacCHOCTH, B PA3BUTHUH MEIUIMHBI, 0OECIIEYCHUH YCIOBUM
YCHEUIHOTO TPY/Ia M 9KOJOTUYECKH KOM(POPTHOM KMU3HU KaKI0TO 4yieHa OOIIECTBa;

€CTECTBEHHO-HAYYHOM TIPaMOTHOCTU: IIOHUMAaHUs CYLIHOCTH METOJOB
NO3HAHUS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIIOJIb30BATh
NoJlydyaeMble 3HAHUA Ui aHAIM3a U OOBSCHEHUS SIBJICHUN OKPYXKAIOIIEro Mupa u



MPOUCXOASAIINX B HEM MU3MEHEHUN, YMEHUS J1eJaTh 00OCHOBAaHHbBIC 3aKIIOYECHUS Ha
OCHOBE Hay4HbIX ()aKTOB U MMEIOIIMXCS JAHHBIX C LIEJIbIO MOTYYSHHSI JOCTOBEPHBIX
BBIBO/IOB;

CIIOCOOHOCTH CaMOCTOSTENIbHO HCIIOJIb30BaTh XUMUYECKUE 3HAHUS IS
penieHust npo0ieM B pealibHbIX KU3HEHHBIX CUTYAlIMSIX;

MHTEpeca K NO3HAHUIO U UCCIEA0BATEIbCKON IEATEIbHOCTH;

TOTOBHOCTHU M  CHOCOOHOCTH K  HENPEPHIBHOMY  OOpa3OBaHUIO |
caM0OOpa30BaHMIO, K AaKTUBHOMY IIOJIYYEHUIO HOBBIX 3HAHMM 1O XHMHH B
COOTBETCTBUHU C KU3HEHHBIMU MOTPEOHOCTAMH;

MHTEpeca K 0OCOOCHHOCTAM TpyJa B pa3lIMyHbIX cepax MpopecCuoHAIbHON
NEeATEIbHOCTH.

METAIIPEJMETHBIE PE3YJIBTATbBI

MeramnpeameTHble pe3ybTaThl OCBOEHHS y4eOHOro mnpenMera «XuMHUs» Ha
YPOBHE CpeaHETo 00IIero 00pa3oBaHms BKIIOUYAIOT:

3HayuMble A1 (GOPMHUPOBAHHUSA  MHUPOBO33PEHHUS  OOydarOIUXCA
MEXIUCIUIUTMHAPHbBIE (MEXIIpeIMETHbIE) OOIIeHAyYHbIE MOHATHS, OTPasKaIoIIHe
[IEJIOCTHOCTh HAY4YHOM KapTUHBI MHpa U croeuupuKy METOAOB IO3HAHUS,
UCTOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepus, BEUIECTBO, SHEPrus, SIBICHUE,
IPOLIECC, CUCTEMa, HAyYHBIA (PaKT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
Teopus, UCCIIeI0BaHNE, HAOTIOCHIE, U3MEPEHHE, SKCIIEPUMEHT U APYTHE);

yHHUBEpCallbHble yueOHble NeHCTBHs (I103HABaTeIbHbIE, KOMMYHHKATHUBHBIE,

peryJISITUBHBIE), obecrieynBaroIIe dhopMupoBaHue (yHKITMOHATTLHON
TPAaMOTHOCTH M COIUATILHON KOMIIETEHITUN O0YJarOIIXCS;
CIIOCOOHOCTH o0yJaronmxcs HCIIOJTh30BATh OCBOCHHBIC

MEXIUCITUTUTMHAPHBIE, MUPOBO33PEHYECKUE 3HAHUS W YHUBEPCAIbHBIC YUEOHBIC
JIEUCTBYS B IO3HABATEIILHON U COMAIbHOU MIPAKTHUKE.

MertanpeaMeTHble pe3yiabTaThl OTPAXKAIOT OBJIAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TIO3HABATEIHHBIMH, KOMMYHHKATUBHBIMH W  PETYJSATUBHBIMU
JICUCTBUSIMU.

OBJanenue YHUBEPCAJIbHbIMHU Y4eOHBIMU NMo3HaBaTeJIbHBIMH
JNEeHCTBUSIMM:

1) 0a30Bble JIOrHYEeCKHUE TEHCTBHSA:

CaMOCTOSITENIbHO  (OPMYJIMPOBAaTh W aKTyalW3UpoBaTh  MpoOIieMy,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONPENEATh LENU JCSATEIbHOCTH, 3a/laBas MapaMeTpbl U KPUTEPUU UX
JIOCTUXKEHU S, COOTHOCUTD PE3YJIbTAThI AEATEIIbHOCTH C MOCTABICHHBIMU LIEJISIMU;

WCIMOJIB30BaTh MPU OCBOCHUU 3HAHUN NPUEMBI JIOTUYECKOTO MBILUICHUS —
BBIJICIISITh XapaKTEPHbIE MPU3HAKU MOHSATHM W YCTAHABIMBATH MX B3aHUMOCBS3b,



WCITOJIb30BaTh COOTBETCTBYIOMINE TOHITHS NIl OOBSICHEHUS OTIETbHBIX (DaKTOB U
SIBJICHUM;

BBEIOMPATh OCHOBAaHWUS W KPUTEPUH ISl KJIACCH(PUKAIIMKM BEIIECTB U
XUMUYECKUX PEAKIUH;

yCTaHABJIMBAaTh MPUYMHHO-CIEJICTBEHHbIE CBSI3M MEXAY HM3y4aeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTHYECKUE pPACCYXXIeHUsS (MHIYKTUBHBIC, JETyKTUBHBIC, II0
aHAJIOTUM), BBIABISATh 3aKOHOMEPHOCTH W MPOTUBOPEYHS B paccMaTpHUBAEMBIX
SBJICHUSIX, (DOPMYIIUPOBATH BHIBOJIbI M 3aKJIFOUCHUS;

NPUMEHSTH B MPOLECCE MO3HAHUSA, UCTIONb3YEMbIE B XUMUU CUMBOJIMYECKUE
(3HAKOBBIE) MOJIEIH, TPEOOPA3OBHIBATH MOJICILHBIE TIPEICTABICHUS — XUMUYECKUN
3HAK (CHMBOJI) DJIEMEHTA, XUMU4ecKas popmyiia, ypaBHEHIE XUMUUYECKON PEaKIIuu
— IpU pEIICHUHU Y4YEOHBIX MO3HABATENbHBIX U MPAKTHUYECKUX 3a7ad, MPUMEHSThH
Ha3BaHHBIE MOJICIbHBIEC MPEJCTABICHUS ISl BBISIBJICHUS XapaKTEPHbBIX MPU3HAKOB
M3Y4YaeMBbIX BEIIECTB U XUMUYECKUX PEaAKITUH.

2) 6a30BbIe HCCJIEI0BATEIbCKHE NeiiCTBUSA:

BJIAJCTh OCHOBAMH METOJIOB HAYYHOTO TO3HAHUS BEIIECTB M XWMHUUYECKHUX
peakuuit;

bopMyIMpOBAThH 1IEJIM U 3a/1a4W UCCIIEIOBAHMS, UCIOJIB30BATh MMOCTABICHHBIE
U CaMOCTOSATETHHO C(OPMYyIHPOBAHHBIE BOMPOCHI B KayeCTBE HWHCTPYMEHTA
MO3HAHUS W OCHOBBI I (DOPMUPOBAHUS THIOTE3bl IO MPOBEPKE MPABUIHLHOCTU
BBICKA3bIBAEMBIX CYKJICHUN;

BJIAJCTh HABBIKAMU CAMOCTOSITEIBHOTO IUIAHUPOBAaHUS M  MPOBEACHUS
YYEHHUECKUX HKCIIEPUMEHTOB, COBEpPIIEHCTBOBATh YMEHHUSI HAOIIOJaTh 32 XOAOM
mporecca, CaMOCTOSITENIBHO MPOTHO3UPOBATh €ro  pe3yibTaT, (OpMyIHpOBATH
00001IeHNS ¥ BBIBOJIBI OTHOCUTEIHLHO JTOCTOBEPHOCTH PE3YIHTATOB MCCIICIOBAHNSA,
COCTaBJIATH OOOCHOBAHHBIM OTUYET O MpOIeIaHHON padoTe;

npuoOpeTaTh OMNbIT YYEHUYECKOW HCCIEAOBATEIbCKOM U MPOEKTHON
NESATETLHOCTH, TPOSBISATH CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSATEIHLHOMY
MOVCKY METOJIOB PEIIEHUS MPAKTHYECKUX 3a]1a4, MPUMEHECHHIO Pa3INIHBIX METO/I0B
TIO3HAHUAI.

3) pabora ¢ naopmanuei:

OpUEHTHUPOBATHCA B PA3MYHBIX HCTOYHMKAX HH(OpManuu (Hay4HO-
MOMyJISIpHAsT JIUTEparypa XUMHUYECKOTO COJEp’KaHUsI, CIPABOYHBIE MOCOOWS,
pecypcbl MHTepHeTa), aHanmu3upoBaTh WH(POPMAIIUIO PA3IMYHBIX BUAOB U (HOpM
IIpe/ICTaBIICHHUS, KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTh U
HEMPOTUBOPEYUBOCTH;



GbopMyIUpPOBATh 3aMPOCH U TMPUMEHSTH PA3THYHBIE METOJBI MPU TIOUCKE H
otbope wH(OpPMAIMK, HEOOXOAWMMOW IS BBIMOJHEHUS Y4YEOHBIX 3aaad
OIIPEIEIEHHOTO TUIIA;

npUOOpeTaTh OMNBIT MCHOJB30BaHUS HHGOPMAILIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUIA U Pa3TUYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITEIbHO ~ BHIOWpAaTh  ONTUMAaJbHYIO  (HOpMy  TMpeAcTaBICHUS
uHbopMaluu (cxemsl, TpaduKu, AUArpaMMbl, TAOIHIIBI, PUCYHKH U IPYTHE);

MCITI0JIb30BaTh HAYYHBIN A3BIK B KAUECTBE CPEJCTBA IPHU PabOTE C XUMUYECKON
uHpopMaren: TpPUMEHITh MEXNpeIMeTHbIe ((hU3nYecKue U MaTeMaTHYECKHE)
3HaKW U CUMBOJIBI, (hOPMYJIbI, a00peBHATYPbI, HOMEHKIIATYPY;

UCIIONIb30BaTh W MPeoOpazoBbIBaTh 3HAKOBO-CHUMBOJHMYECKHE CPEICTBA
HaTJISTHOCTH.

OgyaieHue YHUBEPCAJIbLHBIMY KOMMYHUKATHBHBIMHM JeCTBUSIMU:

3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYK/1aeMOM TEMBI B X0Ji€ JUaiora u/miu
JTUCKYCCUHW,  BBICKa3bIBaTh  HjaeH, (GOPMYIUPOBATh CBOM  MPEIOKEHUS
OTHOCUTEILHO BBIMTOJTHEHUS TPEIIIOKCHHON 3a/1a4H;

BBICTYNIATh C TPE3CHTAIMEH pe3yJbTAaTOB IMO3HABATEIHHOU JACSITEIBHOCTH,
MOJIYYEHHBIX CAMOCTOSTENIHO WJIM COBMECTHO CO CBEPCTHUKAMU MPHU BHITIOJIHEHUU
XUMHUYECKOTO IKCIEPUMEHTA, MPAKTHUECKOW pabOThl MO0 MCCIIEJOBAHUIO CBOMCTB
M3Y4aeMBbIX BEIIECTB, peaan3alud y4eOHOTo MPOeKTa U (POPMYIUPOBATH BBHIBOJIBI
M0 pe3yJibTaTaM MPOBEAEHHBIX HCCIEAOBAHUN MyTEM COTJIACOBAHMS TO3UIIUNA B
X0J1€ 00CYXIeHUSI 1 0OMEHa MHCHUSIMH.

OgyaieHHe YHUBEPCAJIbHBIMH PeryJISTHBHBIMH J1eHCTBUSMMU:

CaMOCTOSITEJIbHO IUJIAHUPOBaTh W OCYIIECTBIISATH CBOIO TO3HABATEIbHYIO
NeSATeIbHOCTh, Ompenelisis e€¢ Ienu W 3ajJadyd, KOHTPOJMPOBATH U TI0 Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh IMpejlaraéMblii aJropuT™M ACUCTBHHA Mpu
BBINIOJIHEHUH YYEOHBIX UM HCCIEAOBATENIbCKUX 3ajad, BbhIOMpaTh HauOoliee
3¢ PeKTUBHBIN CcMOCO0 HMX pEIICHUS C Y4YETOM TMOJYUYEHMs] HOBBIX 3HAHUU O
BEIECTBAX M XUMHUUYECKUX PEAKIIUSIX;

OCYIIECTBIISATH CAMOKOHTPOJIb CBOEH JIEATENHHOCTH Ha OCHOBE CaMOaHaIn3a U
CaMOOIICHKHU.

IMPEAMETHBIE PE3YJ/IBTATDBI
10 KJTACC

[IpenMeTHble pe3yJibTaTbl OCBOCHHMS Kypca «OpraHuuyeckas XUMHSI»
OTPAXKAIOT:

c(hOPMUPOBAHHOCTh  MPEJCTABICHUNH O XUMHUYECKOM  COCTaBJSIOLIEH
€CTECTBEHHO-HAYUYHOW KapTUHBI MUPA, POJIM XUMUU B IO3HAHUU SIBIICHUU IPUPOIBI,



B (OPMHUPOBAHWUU MBINIUICHUSI W KYJIBTYpbl JUYHOCTH, €€ (PYHKIIMOHAIBHOU
TPAaMOTHOCTH, HEOOXOIMMOM ISl PEIICHUST MPAKTUUECKHUX 3a/1a4 U IKOJOTUIECKU
000CHOBaHHOTO OTHOIIEHUS K CBOEMY 3/I0POBBIO U IPUPOTHOM CPEJIE;

BJIAJICHUE  CUCTEMOM  XMMHMYECKHMX  3HAHUW, KOTOpas  BKIIIOYACT:
OCHOBOIIOJIAralIIMe TMOHATHS (XMMHUYECKUH DJIEMEHT, aToM, JJIEKTpPOHHas
0007109Ka aTOMa, MOJIEKYJIa, BAJICHTHOCTh, DJICKTPOOTPHUIIATEIIEHOCTh, XUMUYECKas
CBS3b, CTPYKTypHas (opmyna (pa3BEépHyTas W COKpAIIEHHAs), MOJIb, MOJISIpHAs
Macca, MOJISIPHBIN 00BbEM, YIJIEPOIHBIN CKeeT, PyHKIIMOHAIbHAS TPYyIIa, paguKal,
WU30MEPHS], ©30MEPBL, TOMOJIOTUYECKHUN P, TOMOJIOTH, YTIEBOAOPObI, KUCIOPOA U
a30TCOAEPXKAIME COCOUHEHHS, MOHOMEp, IOJUMEpP, CTPYKTYpHOE 3BEHO,
BBICOKOMOJICKYJIAPHBIE COEIMHEHHUS); TEOPUU M 3aKOHbI (TEOpUSl CTPOECHUS
oprannueckux BemiectB A. M. ByTiepoBa, 3aKOH COXpaHEHHUsS MAacChl BEIIECTB);
3aKOHOMEPHOCTH, CHUMBOJIMUECKUM A3bIK XWMHUHU;, MHPOBO33PEHUECKHE 3HAHWS,
JIeKAIME B OCHOBE MOHUMAHUA NPUYMHHOCTH WU CUCTEMHOCTH XHMHUYECKHX
SIBJICHUM, (PAKTOJIOTHYECKHME CBEIICHHUS O CBOWCTBAaX, COCTaBE, MOJYYCHHUH W
0€30MacHOM WCITOJIB30BAHUN BAXXKHEHIITUX OPTraHWYECKUX BEIIECTB B OBITY U
MIPAKTUYECKOM JIEATEIBHOCTH YEJIOBEKA,;

c(hOpMUPOBAHHOCTh YMEHHUM BBIABIATH XapaKTEPHbIC MPHU3HAKU TOHSITHUH,
YCTaHaBJIMBATh WX B3aUMOCBS3b, HCMOJb30BATh COOTBETCTBYIOLIME IMOHATHS MHPU
OIIMCAHUU COCTAaBa, CTPOCHUS U NMPEBPALICHUN OPTAHUYECKUX COCAUHEHUN;

c(hOpMUPOBAHHOCTh YMEHHM HCIOIb30BaTh XUMHUYECKYI0 CHUMBOJHKY JIJIS
COCTaBJICHMSI MOJIEKYJISIPHBIX W CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOM)
bopMya OpraHMYEeCKMX BEUIECTB W YpaBHEHUH XUMHUYECKUX PEAKIUH,
M3TrOTaBJIMBAaTh MOJIEIM MOJIEKYJI OPraHMYECKUX BELIECTB JJISI WJUIFOCTPALUHA X
XAMHUYECKOTO U MPOCTPAHCTBEHHOI'O CTPOCHUS,

c(hOpMUPOBAHHOCTh YMEHUW YCTAHABIIMBATh MPUHAMIEKHOCTh H3YYCHHBIX
OpPraHMYECKHUX BEIIECTB [0 HX COCTaBY M CTPOCHHID K ONPEACIEHHOMY
KJIACcCy/Tpynne COeIUHEHUN (YIJIEBOJOPOJbl, KUCIOPOA U a30TcojiepiKallue
COEMHEHHUSI, BBICOKOMOJIEKYJISIPHBIE COEIMHEHUs), JaBaThb HMM Ha3BaHUS IO
cucteMatnueckorr HomeHkimarype (IUPAC), a takxke NTpUBOAWTH TPUBUAIHHBIC
Ha3BaHMS OTACJIBHBIX OPraHMYECKUX BEIIECTB (ATUJIEH, MPOMUJIEH, alleTHUJICH,
ATUJICHTJIMKOJIb, TIULEpUH, (PeHos, (GopManbaerus, aneraabIeruj, MypaBbHHAs
KHCJIOTA, YKCYCHAsl KUCJIOTa, OJIEMHOBAs KUCJIOTA, CTEAPUHOBAs KUCJIOTA, TJIF0K034,
bpyKTO3a, Kpaxmall, IeJUTI0JI03a, TJIUIIHH);

c(hOpMUPOBAHHOCTh yMEHUS ONPEICHATh BHUILI XUMHUYECKOHW CBS3U B
OpraHUYECKUX COCTMHEHUSIX (OJIMHAPHBIE U KPATHBIE);

c(hOPMUPOBAHHOCTh YMEHHS TPUMEHSTh TIOJIOKEHUSI TEOPUU CTPOCHUS
opranunyeckux BemiectB A. M. BytnepoBa 1151 00bsICHEHUSI 3aBUCUMOCTH CBOMCTB
BEIIECTB OT UX COCTaBA U CTPOEHUS; 3a4KOH COXPAHEHUSI MaCChl BEIIECTB;



c(hOpMHUPOBAHHOCTh YMEHUI XapaKTepU30BaTh COCTAB, CTPOCHHE, (PU3NUECKHE
U XUMUYECKHME CBOWCTBA THUIHUYHBIX MPEICTABUTENCH pAa3IMYHBIX KJIACCOB
OpraHMYECKUX BEIIECTB (MeTaH, 3TaH, THJIEH, IPONUJIEH, alleTHIIeH, OyTaaueH-1,3,
MeTu0yTaaueH-1,3, 0eH30J1, METaHOJI, 3TAHOJ, ATUJICHTJIUKOJIb, TJIULEPUH, (HEHOI,
alleTanbeTu, MypaBblHasl U YKCYCHAsl KMCIIOTHI, TJII0K03a, KpaxmaJl, eJITi0103a,
aAMUHOYKCYCHasl KHCJIOTa), WLIIOCTPUPOBATh T€HETUYECKYIO CBS3b MEXKIYy HUMHU
YPaBHEHUSMH COOTBETCTBYIOIIMX XHMHUYECKHUX PEAKIUH C HCIOIb30BAaHHEM
CTPYKTYPHBIX (hOpPMYII;

c(hOpMHUPOBAHHOCTh YMEHUSI XapaKTePU30BATh UCTOYHUKHU YTIIEBOJAOPOIHOTO
ChIpbs (HEe(DTh, MPUPOAHBIN Ta3, YroJib), CIIOCOOBI UX MEPEePadOTKU U MPAKTUIECKOE
NPUMEHEHHE IPOAYKTOB NEpPepabOTKH;

c(hOpMUPOBAHHOCTh YMEHHH TMPOBOJUTH BBIUUCICHUS IO XHUMHUYECKUM
ypaBHEHUsIM (Macchl, 00bEMA, KOJIMYECTBA MCXOJHOIO BEUIECTBA WIIU MPOJYKTa
pEeaKIMK MO U3BECTHBIM Macce, 00BEMY, KOJTMYECTBY OJIHOTO U3 HCXOAHBIX BEIIECTB
WIM POAYKTOB PEaKIIUN);

c(hOpMUPOBAHHOCTh yMEHUH BIANETh CHUCTEMON 3HAaHUNW 00 OCHOBHBIX
METO/aX HAYyYHOTO MO3HAHUS, UCTIOJb3YEMbIX B XUMUU TIPH M3yUYCHUH BEIIECTB U
XUMHUYECKUX SIBICHUN (HAOIII0IeHNEe, U3MEpPEHUE, SKCIEPUMEHT, MOICIIMPOBAHUE),
UCIIOJIb30BAaTh CHUCTEMHbIE XHWMHMUYECKHE 3HAHUSA JUIsl MPUHSTHS pELICHUN B
KOHKPETHBIX JKM3HCHHBIX CHUTyallUsX, CBS3aHHBIX C BEIIECTBAMH M HX
IPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHHI COOIIOAATH MTPaBUiIa MOJb30BAHUS XUMUYECKON
NOoCyJI0O U J1abopaTOpHBIM O0OPYIOBAaHMEM, a TaKXKe MpaBuia OOpalleHus ¢
BEIIECTBAMHU B COOTBETCTBHM C MHCTPYKLHMSIMHU MO BBITOJTHEHHUIO J1a0OpaTOPHBIX
XUMHUYECKUX OTIBITOB,;

c(hOpMUPOBAHHOCTh yMEHUW TUJIAHUPOBATH W  BBIMIONHATH XUMHYECKUI
HKCIIEPUMEHT (IIPEBpPAILIEHUS] OPTaHUUYECKHUX BEIIECTB MPU HArPEeBaHUU, MOJTyUYECHUE
ATUJICHA U U3yYEHHE €r0 CBOMCTB, KAUECTBEHHbIE PEAKIIMU OPTAaHUYECKUX BEILECTB,
JeHaTypauus OeJIKOB IPU HArPEBaHUU, [IBETHBIE PEAKIIMH OEJIKOB) B COOTBETCTBUU
C TMpaBWIaMH TEXHUKH O€30MaCHOCTH TMpU OOpalleHMH C BELIECTBAMHU U
1a00paTOpHBIM  000PYJOBaHUEM, MPEACTABIATH PE3YyJIbTATBl XUMHYECKOTO
JKCIIEpUMEHTa B (opMe 3amucu ypaBHEHHH COOTBETCTBYIOIIMX pEaKIUd W
(GbopMyIMpPOBaTh BHIBOJIBI HA OCHOBE 3THX PE3YJIbTATOB;

c(OpPMUPOBAHHOCTh YMEHUN KPUTHUECKH aHAJU3UPOBATH XHUMHUYECKYIO
uHpOpMaIMIO, TOJNYyYaeMyl0 M3 pa3HbIX HCTOYHMKOB (CpPEICTBa MacCOBOM
uHopmaruu, UuTepHeT u aJpyrux);

c(hOpMUPOBAHHOCTh ~ YMEHMH  coOMIoAaTh  MpaBWiia  DKOJOTHYECKHU
1€JeCO00pa3HOro TMOBEIECHUS B OBITY W TPYNOBOM JESITEIBHOCTH B IEJISIX
COXpaHEHUS CBOEro 3J0POBBbS M OKpY)KAIOIIEW MPHUPOAHON Cpeibl, 0OCO3HABAThH



OINaCHOCTh BO3JCHUCTBUS HA YKWBBIE OPTraHU3Mbl OINPEACIEHHBIX OPTraHUYECKUX
BEIECTB, MoHUMas cMbica mokazatens [1/IK, mosicHaTs Ha mpumepax crocoObI
YMEHBIICHUSI W NPEAOTBPALLICHUS HX BPEAHOIO BO3JCHUCTBUS HA OPTraHU3M
YEJIOBEKA;

JUIsi 00ydYaroumxcsi ¢ OrpaHUYEHHBIMU BO3MOYKHOCTSIMU 3/I0POBbSI: YMEHHUE
MPUMEHSATh 3HAHWSI 00 OCHOBHBIX JOCTYITHBIX METOJAaX ITO3HAHUS BEIIECTB U
XUMHYECKUX SBJICHUM;

JUISL CHENbIX M CHAa0OBUASIIUX OOYYaloOIIUXCSA: YMEHHE HCIOIb30BaTh
penbedHO-TOUeUHYIO0 cucTeMy oOo3HaueHur JI. bpainsa aisg 3anucu XuMHUYeCKUuX

bopmyiL.

11 KUIIACC

[IpenMeTHbie pe3ynbTaThl OCBOCHHS Kypca «OOmas M HeopraHHYecKas
XUMUSD» OTPAXKAIOT:

c(OpPMUPOBAHHOCTh  IPEJCTABICHUA: O XUMHUYECKOW COCTaBIISIOIIECH
€CTECTBEHHO-HAYYHON KapTUHBI MUPA, POJIM XUMHUH B IO3HAHUU SIBICHUN IPUPOIBI,
B (OpMHpOBAaHUM MBIIUIEHUS W KYJbTYpPHl JIMYHOCTH, €€ (YHKIMOHAIHHOU
IPaMOTHOCTH, HEOOXOAMMOM JJIsl PEIICHUs] MPAKTUUECKUX 3a7a4 U SKOJIOTHYECKU
000CHOBAHHOT'O OTHOILIEHUS K CBOEMY 3JI0POBBIO U IIPUPOJIHOM CpENE;

BJIQJICHUE  CHCTEMOM  XMMHMYECKMX  3HaHMWM, KOTOpas  BKJIIOYAET:
OCHOBOTIOJIATAIONINE TOHATHS (XMMHUYECKUH 3JeMEeHT, arom, u3orom, S-, pP-, d-
AIIEKTPOHHBIE OpPOUTANM aTOMOB, HOH, MOJEKYyJia, MOJIb, MOJIAPHBIA OOBEM,
BaJIEHTHOCTb, 3JEKTPOOTPULATEIIBHOCTD, CTENEHb OKUCIICHMS, XUMUYECKAsl CBS3b
(KOBaJIEHTHas1, HOHHAs, METAJUIMYECKasl, BOAOPOIHAs ), KPUCTAININYECKas PEILETKA,
TUIBl  XUMHUYECKUX  PEAKIUI, pPAacCTBOP, JJIEKTPOJUTHI, HEIJIEKTPOJIMTHI,
NIEKTPOJIUTUYECKAs JUCCOLMALMSA, OKHCIUTENb, BOCCTAHOBUTENb, CKOPOCTbH
XUMHUYECKOM pEakUUHd, XUMUYECKOE PABHOBECHE); TEOPHH M 3aKOHbI (TEOpHs
AIIEKTPOJIMTHYECKON JaHcconManuu, nepuoguyeckun 3akoH J[. M. Menneneesa,
3aKOH COXPaHEHUsl MACChl BEIECTB, 3aKOH COXPAHEHMS W MPEBpAIICHUS] SHEPTUU
IpU XUMUYECKUX PEAKIUAX), 3aKOHOMEPHOCTH, CHUMBOJIMYECKHUN S3BIK XHUMUHU,
MUPOBO33PEHUYECKNE 3HAHUA, JIKAUIME B OCHOBE NOHUMAHUS NPUYUHHOCTH WU
CUCTEMHOCTH XHUMHYECKHX SIBICHUN, (PaKTOJOTUYECKUE CBEIECHUS O CBOMCTBaX,
COCTaBE, MOJIyYEeHUH U 0€30MaCHOM HCHOJIb30BAHUM BAKHEUIIUX HEOPTAaHUYECKUX
BEILECTB B OBITY U IPAKTUYECKOH ESITEIbHOCTH YEJIOBEKa,

c(OpPMUPOBAHHOCTh YMEHHUI BBISBIATh XapaKTEpHbIE NPU3HAKU IOHATH,
yCTaHaBJIMBAaTh UX B3aMMOCBSA3b, MCIOJb30BaTh COOTBETCTBYIOIIME MOHITHUS NMpPHU
ONMCaHUU HEOPTaHUYECKUX BEIIECTB M X IIPEBPAILCHHUIA;

c(OpPMHUPOBAHHOCTh YMEHHUM HCIHOJIBb30BaTh XUMUYECKYI0 CHMBOJMKY JJIs
cocrtaBiieHUs: (OpMyJl BELIECTB U YPAaBHEHUH XMMHMUYECKHUX  PEaKLMM,



cuctemarnueckyto HomeHkaatypy (IUPAC) u TpuBHnanbHble Ha3BaHUS OTACIbHBIX
HEOPraHWYECKUX BEUIECTB (yrapHblid ra3, YIJIEKHCIbIM ra3, aMMHAK, rameéHas
U3BECTh, HETAlIEHAs! U3BECTh, IUTHEBAS COMIA, TUPUT U IPYTHUE);

c(hOpMUPOBAHHOCTh YMEHUI ONPEENSITh BaJICHTHOCTh U CTETIE€Hb OKUCIICHUS
XUMUYECKUX DJIEMEHTOB B COCIMHEHMSIX Pa3IMYHOTO COCTaBa, BUJ XUMHUYECKOU
CBA3U (KOBAJICHTHAs, MOHHAs, METAJUIMYECKasi, BOAOPO/IHASI) B COCIMHEHUSIX, THUII
KPUCTAJUIMYECKOW PEIIETKM KOHKPETHOIO BEUIECTBA (aTOMHAs, MOJIEKYJISpHAasi,
VMOHHAs!, METAJUTMYECKas), XapakTep cpeiibl B BOAHBIX pacCTBOpPaX HEOPraHUYECKHUX
COCTUHCHUU;

c(hOopMUPOBAHHOCTD yMEHUM yCTaHaBJIMBATh MPUHAJICKHOCTD
HEOPraHWYECKUX BEIIECTB IO MX COCTaBy K OINpeAeNEHHOMY Kiaccy/rpymie
COEIMHEHMI (MPOCThIE BELIECTBA — METAJUIBI U HEMETAJIbI, OKCUbI, OCHOBaHU,
KHUCJIOTHI, aM(OTEepHbIE THAPOKCHUIBI, COJIH);

c(hOpMUPOBAHHOCTh YMEHUI PACKPBIBATH CMBICI MEPUOANYECKOTO 3aKoHa /.
U. MenneneeBa U A€MOHCTPUPOBATH €TI0 CUCTEMATU3UPYIOIIYI0, 00BICHUTEIbHYIO
Y TIPOTHOCTHYECKYIO (PYHKITUH;

c(OpPMUPOBAHHOCTh YMEHHUH XapaKTepU30BaTh JIIEKTPOHHOE CTPOCHUE
aTOMOB XUMHUYECKUX »dJeMeHTOB |-4 mnepuogos Ilepuoanueckoil cucTeMbl
xumuueckux smemeHToB [I. M. MenpaeneeBa, HMCIONb3ys MOHATHS «S-, P-, -
3IIEKTPOHHBIE OPOUTAINY, KIHEPIEeTUYECKUE YPOBHUY», 00BACHATH 3aKOHOMEPHOCTH
VU3MEHEHUSI CBOMCTB XMMHUYECKUX 3JEMEHTOB M MX COCAUHEHUH MO MEpUoJaM U
rpynnam [lepuoauueckon cucteMsl XuMudeckux aeMeHToB 1. 1. Menneneesa;

chOpPMUPOBAHHOCTh YMEHHMH  XapaKTepu3oBaTh (OMUCHIBATh)  OOIIME
XUMUYECKHE CBOWCTBA HEOPraHWMYECKUX BEHIECTB  PA3IMYHBIX  KJIACCOB,
NOJATBEPKIAATh CYLIECTBOBAHUE TIE€HETHYECKOM CBA3M MEXKIYy HEOPraHUYeCKUMHU
BEILLECTBAMH C [TOMOILBIO YPABHEHHI COOTBETCTBYIOIIUX XUMUYECKUX PEAKLIN;

c(hOpMUPOBAHHOCTh YMEHHUS KIIACCUPUIIMPOBATH XUMUYECKHE PEAKIIMH T10
pa3IMYHBIM TpPHU3HAKAM (YUCIY U COCTaBYy pPEArMpYIOIIMX BEIIECTB, TEILIOBOMY
abdexTy peaknuu, W3MEHCHHUIO CTETICHEW OKHCJICHHUS 3JIEMEHTOB, 0OpPaTHMOCTH
pEeaklnH, yYaCTUIO KaTaau3aTopa);

c(OpPMUPOBAHHOCTh YMEHHM COCTaBIISATh YPaBHEHHS PEAKUUil pa3IUuHbIX
THUIIOB, TOJHBIE M COKPAUIEHHBIE YPABHEHMS PEaKIMii HOHHOTO 0OMEHa, yUHUThIBas
YCJIOBHUSI, IPU KOTOPBIX 3TH PEAKIIUU UAYT O KOHIIA;

c(OpMHUPOBAHHOCTh YMEHUH TPOBOAUTH PEAKUUHU, MOATBEPKIAIOIINE
KAUECTBEHHBI COCTaB pPAa3JUYHbIX HEOPraHWYECKUX BELIECTB, pPAaclO3HABATh
OMBITHBIM MYTEM HMOHBI, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPaX HEOPraHUYECKUX
BEIIECTB;



c(hOpMUPOBAHHOCTh YMEHUH  PAaCKpPBIBaTh CYIIHOCTh  OKHCIUTEIIBHO-
BOCCTAHOBUTENbHBIX PEAKINNA MOCPEICTBOM COCTABIEHHS AJIEKTPOHHOTO OanaHca
ATUX PEAKLINM;

c(hOpMUPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMUYECKON
peaKkIMK OT Pa3auYHbIX (PAaKTOPOB; XapaKTEp CMEIIEHUS XUMUYECKOTO0 PABHOBECHSI
B 3aBUCUMOCTH OT BHelIHero Bo3aenctus (mpunuui Jle [latense);

c(OpPMUPOBAHHOCTh YMEHHUH XapaKTepU30BaTh XUMHUYECKHE IPOIIECCHI,
JeXallue B OCHOBE MPOMBIIIJIEHHOTO MOJYYEHHUS! CEPHOW KHUCIIOTHI, aMMHUaKa, a
TaK)ke CPOPMUPOBAHHOCTH NPEACTaBICHUNA 00 OOLIMX HAyUYHBIX NPUHIIMIAX U
HKOJIOTHYECKUX MPOOIEeMaxX XUMUYECKOTO MPOU3BO/JICTBA;

c(hOpMUPOBAHHOCTh YMEHUW MPOBOJUTH BBIYUCICHHUS C HCIOJB30BAHUEM
MIOHSTHUS «MaCcCOBast JI0JISl BEIIECTBA B paCTBOPE», 00 BEMHBIX OTHOIICHUH ra30B MPU
XUMUYECKUX PEaKIMsIX, MacChl BEUIECTBA WIM 00bEMa ra3oB IO H3BECTHOMY
KOJIMYECTBY BEILECTBA, Macce WM OOBEMY OJHOTO M3 YYACTBYIOLIUMX B pEaKlUu
BEIIECTB, TEIJIOBOrO 3((eKkTa peakiud Ha OCHOBE 3aKOHOB COXpPAHEHHUS MaccChl
BEIIECTB, IPEBPALLECHUS U COXPAHEHUS SPHEPTUH;

c(hOpMUPOBAHHOCTh YMEHHI COOJTIOIATH MTPaBUiIa MOJIb30BAHUS XUMUYIECKON
MOCy/IoOl U J1TabOpaTOpHBIM OOOpPYJOBAaHHWEM, a TaKXKe IMpaBwiia OOpalieHus ¢
BEIIECTBAMHU B COOTBETCTBUM C MHCTPYKUHUSMH MO BBITOJHEHHUIO J1a00paTOPHBIX
XUMHUYECKUX OTBITOB,;

c(hOpMUPOBAHHOCTh yMEHUW TUUIAHUPOBATH W  BBIMIOMHATH XUMHYECKUI
HKCIIEPUMEHT (pa3joKEeHUE MEePOKCHIa BOAOPOAAa B MPUCYTCTBUM KaTalu3aTopa,
ONpeNeJIeHUe Cpellbl PacTBOPOB BELIECTB C IOMOIIBI YHHBEPCAIBHOIO
WHMKATOPa, BIMSHUE Pa3IUYHbIX (PAKTOPOB HA CKOPOCTh XMMHUYECKON peakiuu,
peakuyu MOHHOTO OOMEHa, KAa4eCTBEHHbIE peaklUuu Ha cylbdar-, kapOoHAT- U
XJIOPUI-aHUOHBI, HA KaTHOH aMMOHHUS, PEIICHHE SKCIEPUMEHTAIBHBIX 3a7ad 10
TemaM «MeTamie»y U «HemeTannel») B COOTBETCTBHHM C TpaBUJIAMHU TEXHUKH
0€30MacHOCTH MPU OOpaIlleHUH C BEIIECTBAMH U J1JA00paTOPHBIM 000pYyI0BaHUEM,
MPEACTABIIATh PE3YJNbTaThl XWMHUYECKOTO OJKCIIEpUMEHTa B (QopMe 3alucu
ypaBHEHUHN COOTBETCTBYIOIIUX PEAKITNH U OPMYITMPOBATH BHIBOJIBI HA OCHOBE ATHX
pE3yIbTaTOB;

c(hOpPMUPOBAHHOCTh YMEHUW KPUTHUYECKH aHAIM3UPOBATh XHUMHYECKYIO
uH(poOpMaIMIO, TMOJY4YaeMyl0 U3 pa3HbIX HCTOYHHUKOB (CpElCTBA MacCOBOMU
KOMMYyHUKaruu, IHTepHET U ApyTHX);

chOpMUPOBAHHOCTh ~ YMEHHH  COOMIOAaTh  MpaBWIA  DKOJOTHYECKHU
1EJIeCO00pa3HOro TMOBEIECHUS B OBITY W TPYNOBOM JESITEIBHOCTH B IENSIX
COXpaHEHUsI CBOErO 3J0POBbS U OKpYKAIOIIEH NPUPOAHON Cpeibl, OCO3HABATH
OMacHOCTb BO3JICHCTBUA HA KUBbIE OPraHU3MbI ONPEACIIEHHBIX BEUIECTB, TIOHUMAs



cvpicn mokazarens [IJIK, mosicHaTh Ha mnpumepax crnocoObl yYMEHBLICHUS W
IIPENOTBPALLIECHUS UX BPEIHOTO BO3ACHUCTBHS HA OPTaHNU3M YEJIOBEKA,

JUIsl 00yYaromuxcsi ¢ OrPaHUYEHHBIMU BO3MOYKHOCTSIMU 3/I0POBbSI: YMEHHUE
OPUMEHATHh 3HaHUSA OO0 OCHOBHBIX JOCTYIHBIX METOAAX IMO3HAHWUS BELIECTB U
XUMHUYECKUX SIBJICHUM;

JUIS  CIIETIBIX M CJIAa0OBUAAIIMX OOYyYaIOIIUXCS: YMEHHE HCIOIb30BaTh
penbedHO-TOUCUHYI0 cucTeMy oOo3HaueHui JI. bpaiins mis 3anucn XMMHYEeCKUX

bopmyiL.



TEMATHYECKOE IINTAHUPOBAHUE
10 KIIACC

KounyecTBo 4acos DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne i/t Kontpoabubsie IlpakTHyeckue
NPOrpaMmbl Bcero o0pa3oBaTejbHbIE
padoThI padoThI pecypenr
Paznen 1. Teopernueckne 0CHOBBI OPraHM4YeCKOM XMMUM
[Ipenmer oprannueckon xumuu. Teopust
11 CTPOCHHUSI OPTAHNYECKUX COSAMHEHUN A. 3
M. bytneposa
Hroro no pazneny 3
Pa3znen 2. YrieBoaopoanbl
2.1 [IpenenbHbIe yIIeBOAOPOALI — aJTKAHbBI 2
59 HenpenenbHble yriieBOAOPOIbI: aTKEHBI, 6 1
aJIKaJIMEHBbI, ATKUHbI
2.3 ApoMaTndecKue yriieBoa0pOIbl 2
54 [TpupoHbIe HCTOYHUKH YTIEBOIOPOAOB U 3 1
uX nepepadoTka
Hroro mo pazaeny 13
Pazpnen 3. Kuciiopoacoaep:xaniue opranniecKue coeuHeHNsI
3.1 Cruptel. denon 3
3.9 Anppaerunnl. KapOOHOBBIE KUCTOTHI. 7 1
CrnoxHble 3¢upbl
3.3 VriaeBoasl 3 1




Hroro no pazneny

13

Paznen 4. A3oTcoaeprkaniue opranndeckre coeJuHEeHUs

4.1 AMuHBI. AMUHOKHUCIIOTHI. benku 3
Hroro mo pazaeny 3
Paspnen 5. BeicokoMoJIeKyIsipHbIe COeAHHEHUSA

5.1 [Tnactmaccel. Kayuyku. Bomokna 2
Hroro no pasneny 2
OBILIEE KOJIMYECTBO YACOB I10 34

ITPOTPAMME




11 KJIACC

KosaunyecTBo 4acos JIeKTPOHHbIE
HaumeHnoBanmue pa3aeioB H TeM nudpoBLIe
Ne i/mn P Konrtpoabnsie IIpakTHueckue (nbp )
NporpamMmbl Bceero o0pa3oBaTejibHbIE
padoThI padoTshI
pecypchbl
Paznen 1. Teoperuueckue 0CHOBbI XUMUM
Crtpoenue atoMoB. [lepuonnyeckuii 3aKoH
11 u Ilepuonnueckas cucteMa XMMUYECKUX 3
anemenToB /1. 1. MenaeneeBa
12 Crpoenue BemniectBa. MHOrooopasue 4
' BELIECTB
1.3 XUMHYECKHE PEeaKITuu 6 1 1
Hroro no pazneny 13
Paznen 2. Heoprannyeckasi XuMus
2.1 MerTaisl 1
2.2 Hemeraminl 1 1
53 CBsi3b HEOPTAHUYECKUX U OPraHUIECKHIX 5
' BELIECTB
Hroro mo pazaeny 17
Pa3nea 3. Xumusd u :Ku3HL
3.1 XUMUs ¥ )KU3HD 4
Hroro no pazneny 4
OBHIEE KOJIMYECTBO HACOB I10 ITPOIT'PAMME 34 2 3







IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
KouaunyecTBo 4acos DJIeKTPOHHbIE
Ne ara u@posBbIe
n/n Tewa ypoka Bcero Kontpoabnpie  TMpakriieckue fll?-y‘IEHI/IH zﬁil;osaTeanme
padoThI padoTshI pecypesI
1 [IpenmeTt opraHnyeckoi XuMuu, e€ 1
BO3HUKHOBEHHE, PA3BUTHE U 3HAUCHUE
Teopust cTpoeHHsI OpraHN4YEeCKUX
2 coenuneHuii A. M. bytneposa, eé 1
OCHOBHBIE MOJIOKEHUS
[Ipencrasnenue o kaaccuukanuu
3 opraHuyeckux BeuiecTB. Homenknarypa 1
(cucTemaTuveckas) ¥ TpPUBUAIBHBIC
Ha3BaHMsI OPraHUYECKUX BEIIECTB
4 AJKaHBI: COCTaB U CTPOCHHUE, 1
TOMOJIOTHYECKUN PSIJT
5 Mertan u 3TaH — OpocTeuIIre 1
MPEACTAaBUTENH AJIKAHOB
6 AJIKEHBI: COCTaB U CTPOSHHE, CBOHCTBA 1
7 DTUJICH U TPOMUICH — TPOCTeHIme 1
MPEACTAaBUTENH AJIKEHOB
8 [Tpaktrueckas padota Ne 1. «Ilomydenue 1 1
ATHJIEHA U U3yUYEHHUE er0 CBONCTBY
Ankanuensl. bytaguen-1,3 u
9 MetunoyTanuen-1,3. [Momydyenue 1
CUHTETHYECKOTO KayuyKa 1 pEe3UHbI




AJIKUHBI: COCTaB ¥ OCOOEHHOCTHU
CTPOEHUS, TOMOJIOTHYECKUN PSII.

10 N
ALIETUIIEH — MPOCTEUILNI
MPe/ICTaBUTENb aJIKUHOB

11 Brluncnenus 1o ypaBHEHHUIO XUMUYECKOU
peakuuu

12 Apensbl: 6eH3011 1 TOJTyoJ. TOKCHYHOCTD
apeHOB

13 ['enernyeckas CBSI3b yIiIeBOJAOPOIOB,
MPUHAJISKANTUX K Pa3IMYHbIM KilaccaM
IIpupoaHbIE HCTOYHHUKH YIJIEBOAOPOIOB:

14 MPUPOIHBIN ra3 U MOMyTHBIC He(TAHBIC
ra3bl, HeTh U IPOIYKTHI €€ mepepadboTKu
IIpupoaHbIE HCTOYHHUKH YIJIEBOAOPOIOB:

15 MPUPOIHBIN ra3 U MOMyTHBIE HE(TAHBIE
rassl, He)Th ¥ MPOIYKTHI €€ mepepaboTKu

16 KonTponbHas pabora no pasaeny
«YTIIEBOAOPOIBD)

17 IIpenenbHbIE OTHOATOMHBIE CIIUPTHI:
METaHOJ U 3TaHoJ. BomopoaHas cBs3b

18 MHoOroaTroMHsble CIUPTHI: 3TUIIECHTIIMKOJIb
Y TIUIEPUH
DEeHOI: CTPOCHUE MOJIEKYJIBI,

19 (bU3UYEeCKre U XMMHUYECKUE CBOIMCTBA,
IIPUMEHEHNE

20 Anbaeruabl: GopManbaerua U

areTanbaerug. Anerod




OnHOOCHOBHBIE IIPE/eNbHBIE KApOOHOBBIE

21 KHCIIOTBI: MypaBbUHAs U YKCyCHast

99 [TpakTuyeckas padora Ne 2. «CBoiicTBa
pacTBOpa YKCYCHOM KUCIOTBD»
CreapuHOBas U OJIEMHOBASI KMCIIOTHI, KaK

23 MIPEACTABUTENH BBICIIUX KapOOHOBBIX
KHCIIOT

24 Mpbi1a Kak COJIM BBICIINX KapOOHOBBIX
KHCJIOT, NX MOIOIIIEE JCHCTBIE
CrnoxHble 3(UpbI KaK MPOU3BOIHBIE

25 KapOOHOBBIX KUCIIOT. [ MAPOIN3 CIIOKHBIX
3¢upoB

26 XKupsl: runponan3, npuMeHeHue,
OuosIornvecKas poJib KHUPOB
VYrneBoabl: cocTaB, KilacCHPUKaIUS.

27 Baxneiimme npeacTaBuTeu: TIIOK03a,
bpykTo3a, caxapo3a

08 Kpaxmai u nemioso3a Kak mpupoIHbIe
MTOJIUMEPHI
KonrponsHas pabota no pasaeny

29 «Kucnopoacoaep:xaiiye opraHu4ecKue
COCIMHEHUS»

30 AMUHBI: METUJIAMUH U aHUWINH
AMUHOKHCTIOTHI KaK aM(pOTEepHBIC

31 OpraHUYECKUE COCTUHEHUS, HX
ouosornueckoe 3Hadenue. [lentuapt

32 benku kak npupoaHsie

BBICOKOMOJICKYJISIPHBIC COCIUHCHU A




33 OcCHOBHBIE OHATUS XUMHUH ) 1
BBICOKOMOJIEKYJISIPHBIX COCIMHEHUN
OcCHOBHBIE METO/BI CUHTE3A
34 BBICOKOMOJIEKYJIIPHBIX COEIUHEHUN. 1
IInmacTmaccel, Kay4yKkH, BOJIOKHA
OBIIEE KOJIMYECTBO YACOB I10 34

ITPOTPAMME




11 KJIACC

Ne
n/n

Tema ypoka

KoandyecTBO 4acoB

KonTposbHbIE

Bcero
padoThI

IIpakTnyeckue
padoTshI

JlaTa
H3yYeHust

DJIeKTPOHHbIE
undgposbie
oOpa3oBaTe/ibHbIEC

pecypchl

XUMHYECKHUH DJIEMEHT. ATOM.
DNeKTpOHHAass KOHPUTYpaIus aTOMOB

ITepuonnueckuii 3axoH u [lepuognueckas
CHCTEeMa XUMHYECKuX daeMeHToB JI. 1.
MenpeneeBa, UX CBsI3b C COBPEMEHHOM
TEOpHUEH CTPOEHUS aTOMOB

3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB
XUMHNYCCKUX 3JICMCHTOB U UX COG[[I/IHGHI/Iﬁ
0 TPyMIaM U nepuojam. 3HaueHne
MEePUOIUYECKOTO 3aKOHA U CUCTEMBI
xumuueckux 3nemenToB /.M. MenaeneeBa
B Pa3BUTHU HAyKH

Crpoenue BemiecTBa. XMMHUUYECKasl CBS3b,
e€ BUIIbI; MEXaHU3MBI 00pa30BaHUS
KOBAJICHTHOM CBsI3U. BojgopoHast cBs3b

BaneHTHOCTB. DIIEKTPOOTPULIATENBHOCTb.
Crenenb okuciaeHus. BemecTBa
MOJIEKYJISIPHOT'O ¥ HEMOJIEKYJISIPHOT'O
CTPOCHUS

[TonsATHE O AMCTIEPCHBIX CUCTEMAX.
HctunHbIe U KOJIOUHBIE PACTBOPBI.
MaccoBas 1014 BEILIECTBA B PACTBOPE




Knaccudukanust 1 HOMEHKJIAaTypa
HEOPTraHMYECKUX COCTMHECHUH.
['eHeTHUeCKas CBSI3b HEOPTAHUYECKHIX
BEIIIECTB, Pa3IMYHBIX KJIACCOB

Knaccudukanus XuMu4eckux peaxiiuii B
HEOPraHWYEeCKON U OPraHUYECKON XUMUHU.
3aKOH COXpaHECHMsI MACCHI BEILECTB; 3aKOH
COXPAHEHHUS U IIPEBPALICHUS SHEPTUU IPU
XMMHYECKHUX PEAKIMAX

CkopocTtb peakiuu. OOpaTuMble peakLuy.
XUMHUYECKOE PABHOBECUE

10

[Tpaktuueckas padota Ne 1. « Bnustaue
pa3uyHbIX (PAKTOPOB HAa CKOPOCTh
XUMHYECKON PEAKIIUN»

11

DNEKTPOIUTHYECKAs TUCCOLUAIIHUS.
[Toustie o BogopoaHoM mokasarene (pH)
pactBopa. Peakiiuu noHHoro oomeHa.
I'maponus opraHnyeckux u
HEOPraHUUYECKUX BEILECTB

12

OKHUCIUTEEHO-BOCCTAHOBUTEIIEHBIC
peaxiun. [ToHsTHE 00 AMIEKTpONIH3E
pacIiaBoB U pacTBOPOB COJICH

13

KonrtponbHas paboTa 1o pasaery
«TeopeTnyeckrie OCHOBBI XHMUM)

14

Mertanisl, X MOJ0XKEHHUE B
[Teproauieckoi CUCTEME XUMHUYECKHIX
snemenToB /I. 1. MenpaeneeBa u
0COOEHHOCTH CTpOeHHUs aToMOB. O01IHE
(bu3HYecKre CBOMCTBAa METAJIIOB




15

CnaBbl METAIIOB. DJIEKTPOXUMHUUYECKUN
pAI HAPSKEHU METAJJIOB

16

XHUMHUYECKHE CBOMCTBA BaKHEHUIITNX
METaJIOB (HATPUH, Kaauil, Kaablui,
MarHyii, ATFOMUHHN ) U UX COCTUHEHUN

17

XUMUYECKUE CBOMCTBA XpOMa, MEAU U UX
COECTMHEHNN

18

XnMHUYecKre CBOMCTBA IUHKA, JKeJe3a U UX
COECTMHEHNN

19

[IpakTuueckas padora Ne 2. "Pemenue
HKCHEPUMEHTAIBHBIX 33/1a4 110 TEME
«Meramby»"

20

Hewmeranisl, ux mojioxeHue B
[Iepronnueckoit cucTeMe XMMUYECKUX
anemenToB 1. . Meneneesa u
0COOEHHOCTH CTPOEHHS aTOMOB

21

®u3nYeCKue CBOMCTBA HEMETAILIOB.
ANoTpOmUsl HEMETAJUIOB (Ha TIpUMepe
KHCTIOpoJ1a, cephl, hocdopa u yrieposaa)

22

XUMHUYECKUE CBOMCTBA TaJIOT€HOB, CEPhI U
HUX COCOUHEHUN

23

XuMUYecKue CBOKCTBa a30Ta, hocopa u
UX COEAUHEHHI

24

XUMHUYECKUE CBOMCTBA yIJIepoa, KpeMHUS
U UX COCTUHEHUN

25

[IpruMeHeHrne BaXKHEUIIINX HEMETAVIOB U UX
COECTMHEHNN




26

O0001Ienre U cucTEMAaTH3AINs 3HAHUH 110
teMe «HemeTanaery. BerauciaeHus 1mo
YpaBHEHUSAM XUMHUYECKHUX PEAKIIUN 1
TEPMOXUMHYECKUE PACUETHI

27

[IpakTuueckas padora Ne 3. «Pemenue
HKCHEPUMEHTAIBHBIX 33/1a4 110 TEMe
"Hemeramsr"»

28

KontponsHas pabota mo Temam
«Metamey u «HeMmetamibs

29

Heopranwueckue u opraHnv4ecKue
KucinoTel. Heopranndeckue u
OpraHU4eCcKHe OCHOBAHUS

30

AMpoTepHbIe HEOpraHU4YecKHe U
OpraHvyecKue coequHeHus. [ eneTnueckas
CBSI3b HEOPTaHUYECKUX U OPraHUYECKUX
BEIIECTB

31

Ponp xumun B O6€CH€‘I€HI/II/I
3KOJIOTUYECKOM, SJHEPreTUUECKON 1
MUIIEBON O€30MaCHOCTH, Pa3BUTUHU
MeAUIIHBI

32

[IpencraBnenust 06 0OMIMX HAYUHBIX
NPUHIUIAX POMBIIUIEHHOTO TOJTYYEeHUs
BaKHEUIIINX BEIIECTB

33

YenoBek B MHUPC BCHICCTB U MATCPUATIOB

34

XuUMUS U 300pOBbE YEIOBEKA

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

34







YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

METOJUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPChBI CETH

HUHTEPHET






