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COJAEPKAHUE OBYUYEHUA
10 KITACC
OPI'TAHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHHMYeCKOM XUMHMHU

[IpeameT opraHnyecKkoi XUMHH: €€ BOSHUKHOBEHUE, Pa3BUTUE U 3HAUCHHUE B
NOJIyYEHUH HOBBIX BEIIECTB M MaTepuangoB. Teopusi CTpOEHUsS OPraHHUYECKHX
coequHeHnit A. M. BytnepoBa, €€ ocHOBHbIE 110J105keHUSA. CTPYKTYpHBIE (POPMYJIBI
OpraHM4ecKux BemecTB. [omonorus, u3oMepus. XHUMHYECKas CBS3b B
OpPraHUYECKUX COEUHEHUSX — OJUHAPHBIEC U KPATHBIE CBS3U.

ITpencraBienne o KiacCU(pUKaUMu OopraHudeckux Bemiects. HomeHkiatypa
OpPraHMYECKUX COEAMHEHUN (cucTeMaTudecKas) W TPUBHAJIbHBIE Ha3BaHMS
BKHEUIIUX MPEACTABUTENEHN KIaCCOB OPraHUYECKHUX BEILECTB.

JKCIEPUMEHTAJIbHbIC METOAbl M3YYCHUS] BEIIECTB M MX NPEBPALLCHUI:
O3HAaKOMJIEHHE ¢ 00pa3iaMy OpraHMYECKUX BEIECTB U MaTepUaIaMy Ha UX OCHOBE,
MOJICJIMPOBAaHUE MOJIEKYJl OpPraHMYECKHX BEIECTB, HAONIONECHHWE M OIHCAaHUE
JEMOHCTPALIMOHHBIX ONBITOB [0 TNPEBPALIECHUIO OPraHMYECKUX BEIIECTB IpHU
HarpeBaHuu (IJIaBjieHue, OOyTrIMBaHUE U TOPEHHUE).

Yriaesogopoasl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHHA psAA. MeraH W 3TaH —
IpOCTEUIINE NPEICTABUTENN aJIKaHOB: (PU3MYECKHME U XUMHUYECKHME CBOMICTBa
(peakuuy 3aMellleHuss M TOPEHHMs), HAXOXKACHHE B MPHUPOJAE, IOIyYeHHE HU
IIPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJOTUYECKUNA psAll. DTUIEH U NPOIUJIEH —
POCTEUIINE NPEICTABUTENN aJIKEHOB: (PU3MUYECKHME U XUMHUYECKHUE CBOMCTBa
(peakuuMu TUAPUPOBAHMS, TAJOICHUPOBAHUSA, TUAPATALMH, OKHUCIECHHS U
MOJINMEPU3ALINH ), TOJTyYEHUE U IPUMEHEHHE.

Anxaguensl: OytamueH-1,3 u metmnOyraguen-1,3: cTpoeHue, BakKHEWIIHNE
XUMUYECKHE CBOMCTBa (peakuusi mojaumepusanuu). [lomydeHne CHHTETHYECKOTO
Kay4yyKa U pEe3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTUYECKUH Psifl. ALIETUIICH
— TpPOCTEHIIMNA TpEeACTaBUTENb AJIKHHOB: COCTaB, CTPOEHHUE, (U3HUECKUE U
XUMUYECKHE CBOMCTBA (peaklUMK TMAPUPOBAHUS, FaJOr€HUPOBAHUS, TUAPATALINH,
TOPEHMUSI), IOJTYUEHUE U IPUMEHEHHUE.

Apensl. benzoin: cocra, cTpoeHHe, (PU3NYECKUE U XUMHUYECKUE CBOWCTBA
(peakiuu raJjoreHMpOBaHHUS U HUTPOBAHUS), NTOJIYUYEHUE U MPUMEHEHHE. Tomyon:
cocmaes,  cmpoeHue,  Quauyeckue U  XuUMuyeckue  ceoucmea  (peaxyuu
2a102eHUPOBAHUS U HUMPOBAHUS), NOTyUeHue U npumenenue. TOKCUIHOCTh ApEHOB.



['eHeTnueckas CBA3b MEXAY YIVIEBOJOPOAAMH, MPUHAJICKAIIUMHA K PAa3IM4YHBIM
KJIaccam.

[IpuponHble HMCTOYHMKH YIJIEBOAOPOAOB. IlpupomHblii Ta3 W NOIYTHBIE
HedTanble Ta3pl. Hedth u e€ mpoucxoxnenue. CrnocoObl nepepadoTKu HEPTH:
NEPErOHKa, KPEKUHT (TEPMUYECKUU, KaTaTUTUYECKUi), mupoiu3. [IpomykTbl
nepepaboTku He(TH, UX MPUMEHEHHE B MPOMBIIIJICHHOCTH U B ObITy. KaMeHHBIN
yTOJIb U IPOAYKTHI €T0 MepepadOTKH.

JKCNePUMEHTAIbHbIC METOAbI U3YYCHUS BelIeCTB U UX NpPeBpPALLCHMI:
O3HAKOMJIEHHUE C 00pa3laMu IIacTMacc, KayuyKoB U pe3uHbl, KoJuteKuu «HepTo»
U «YTOJIb», MOJEIUPOBAHNE MOJIEKYJ YIVIEBOJOPOJAOB M TaJIOr€HONPOU3BOIHBIX,
IPOBEICHHUE PAKTHYECKOW PAOOTHI: MOJYyUYEHHUE STUJIEHA U U3yUYEHUE €0 CBOKCTB.

PacuérHble 3a1a4u.

Bbruncnenuss mo ypaBHEHHIO XMMHMUYECKOM peakuuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOI0O BEIIECTBA MM IIPOIYKTa PEAKIMU IO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WJIM TPOIYKTOB PEAKIIUN).

Kuciopoacoaep:kamue oprann4ecKue coeJMHeHUs

[IpenenbHble OAHOATOMHBIE CHOUPTH. MeETaHON U 3TaHOJ: CTPOECHHUE,
buznueckue M XUMHYECKHE CBOMCTBA (peaklUu C AaKTUBHBIMU METaJlJIaMH,
rajJlor€HOBOJIOPO/IaMH, TOpEHHE), MpUMEHEeHHe. BoaopoaHbie CBs3U MEXAY
MOJIEKYJIaMU CIIUPTOB. [[elicTBuE METaHOJIa U ATAHOJIA HA OPTaHU3M YEJIOBEKA.

MHoroatoMHble  COUPTBL. ODTWUIEHIJUKOIb M  TJIMLEPUH: CTPOEHUE,
¢uznyeckne W XUMHUYECKHE CBOMCTBa (B3aMMOJEHCTBUE CO HIETIOYHBIMU
MeTaJUlaMH, KadueCTBEHHas PeakilMs Ha MHOTOAaTOMHBIE crupThl). JleiicTBUe Ha
opraHusM yenoeka. [[puMenenne rauueprHa U 3TUICHTITMKOJIS.

deHoM: CTpOCHUE MOJEKYJbl, (U3UYECKHME W XHUMHUYECKHE CBOMCTBA.
Tokcuunocth penona. [Ipumenenue denoua.

Anpnerunpl U kemouvl.  DOpMANBIAETHN, ALETAIBAEIHA: CTPOEHUE,
busznyeckue U XMMUYECKHE CBOMCTBa (peaklMHU OKHCIECHUS W BOCCTAHOBIICHUS,
KaueCTBEHHbIE PEAKIIMH ), OJyUYEeHUE U TPUMEHEHUE.

OaHOOCHOBHBIE MpEeNIbHbIE KAPOOHOBBIE KUCIOTH. MypaBbUHAsA U YKCYCHAs
KHUCJIOTBI: CTPOEHHE, (PU3UUECKUE U XUMUYECKUE CBOMCTBA (CBOICTBA, OOIIME IS
KJ1acca KHCIIOT, peaklust dTepuduKaium), noxydeHue u npumeHenne. CteapuHoBas
U OJICMHOBAsl KUCJIOTHI KaK MPEACTABUTENH BBICIINX KapOOHOBBIX KHUCIOT. Mblia
KaK COJIM BBICHIMX KapOOHOBBIX KHCJIOT, UX MOIOIIIEE JEHCTBUE.

CnoxxHble 3(QuUpbl KaK MPOU3BOJHBIE KapOOHOBBIX KUCIOT. ['uuponus
cloxHbIX 3¢upoB. Kupsl. ['naponus xupos. [Ipumenenune xupoB. buonornueckas
POJIb KUPOB.

YrneBonmpl:  cocTtaB, KjacCUUKAIMS ~ yriaeBOAOB  (MOHO-, JHU- U
nosicaxapubl). ['Ioko3a — nmpocTeiuii MoHOcaxapu/l: 0COOEHHOCTU CTPOEHUS




MOJIEKYJIbl, (PU3HUECKHEe U XMMUUYECKHE CBOMCTBA (B3aUMOICHCTBUE C TUAPOKCUAOM
meu(ll), okuciienne aMMuadyHBIM pacTBOpOM okcuza cepedpa(l), BocctaHoBieHne,
Opo’keHue TIIOKO3bI), HaX0XKICHUE B PUPOJIE, IPUMEHEHHE, OMOIOTHYECKast POJIb.
dotocunTe3. PpyKTO3a KaK H30MEP TIIFOKO3BI.

Kpaxman u nemnonos3a Kak npupoAHbie noauMepbsl. CTpoeHHE Kpaxmania U
Heunoo3bl. PU3NYECKUE W XHMHYECKHE CBOMCTBAa Kpaxmajia (THAPOJIH3,
KAueCTBEHHAs PEAKIUs C HOJIOM).

JKCNePUMEHTAIbHbIC METOAbI U3YYCHUS BelIeCTB U UX NpPeBpPALLCHMI:
MpOBE/ICHHE, HAOJIOJICHHE W OINHCAHHWE JEMOHCTPALIMOHHBIX OIBITOB: TOPEHHE
CIIUPTOB, KaUYE€CTBEHHBIC PEAKIIMU OJHOATOMHBIX CIHUPTOB (OKUCJICHHE 3TaHOJa
okcusmiom Menu(ll)), MHOroaToMHBIX CHUPTOB (B3aUMOJACHCTBHUE TJIUIEPUHA C
ruapokcuom meau(ll)), anpaeruioB (OKMCIEHHE aMMUAYHBIM PAaCTBOPOM OKCHJIA
cepedpa(l) u runpoxcumom wmenu(ll), B3aumMopeicTBHE Kpaxmalia C HOJIOM),
IPOBEJCHUE NMPAKTUUECKONU pabOThI: CBOMCTBA pacTBOpPA YKCYCHOM KHCIIOTHI.

PacuérHble 3a1a4u.

Bbluncienyss 1Mo YpaBHEHHMIO XHWMHUYECKOM peakuuu (Macchl, 00BbEMa,
KOJIMYECTBA MCXOJIHOTO BEIIECTBA MJIM MPOJIYKTa PEAKIMH MO MU3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOJHBIX BELIECTB WM MPOAYKTOB PEAKIIUH).

A3oTcoaep:kaliue OpraHnyecKue CoeAMHeHH.

AMMHOKHCIIOTHI Kak aM(oTepHble oprannyeckue coeanHeHus. usnyeckue n
XUMHUYECKUE CBOMCTBA aMUHOKUCIOT (Ha TpuMepe TiauiuHa). buosiorudeckoe
3HAYEHWE aMUHOKHCIIOT. [lenTumasl.

benkun kak NpUpPOAHBIE BBICOKOMOJIEKYJIApHbIE coeanHeHus. llepBuuHas,
BTOpPUYHAS M TPETHYHAs CTPYKTypa OeiakoB. XHMHYECKHE CBOWCTBA OCJIKOB:
TUIPOJIN3, IEHATYpALMsl, KAYECTBEHHbIE PEAKIIMHU HA OEJIKU.

JKCIepUMeEHTAJIbHbIE METOAbl M3YYEeHHUs] BeleCTB U MX NpeBpPallleHuii:
HaOJII0/IEHUE U ONKMCAHUE JIEMOHCTPAIIMOHHBIX OMBITOB: J€HATypalusi OEIKOB MpU
HarpeBaHUM, IIBETHBIC PEAKIIUU OEITKOB.

BbicokoMouieKy/IsIpHbIE COeIMHEHUS]

OCHOBHBIE TOHATHUS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHHUI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPU3ALUH, CPEIHSSI MOJIEKYJIsipHas
Macca. OCHOBHBIE METOABI CHHTE3a BBICOKOMOJIEKYJIIPHBIX COEIMHEHHA —
MOJIMMEPU3ALMS U TTOJIMKOHCHCAIIHSL.

JKCIepUMeHTAIbHbIE MeTOAbl U3YYEeHHUs] BeleCTB U MX NMpeBpallleHuii:
O3HAKOMJIEHUE C 00pa3liaMy MPUPOJHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,
Kay4yKOB.

MexnpeameTHbie CBSA3M.

Peanusanust MeXIpeIMETHBIX CBA3EH NPU U3YYEHUH OPTaHUYECKON XMMHU B
10 kmacce OCYIIECTBISIETCA 4Yepe3 HCIOJIb30BAaHUE Kak OOILIMX €CTECTBEHHO-



HAYYHBIX TOHSITUWA, TaK U TOHIATUHU, SIBISIOIIUXCS CUCTEMHBIMHU ISl OTIEIBbHBIX
IIPEAMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OO1ue ecTecTBEHHO-HAYUYHBIE TIOHATHUSA: SIBJICHHUE, HAYYHBIA (PaKT, THIIOTE3A,
3aKOH, TEOpHs, aHAJIU3, CUHTE3, Kiaccudukaius, NepruoIM4YHOCTb, HAOII0ICHHUE,
U3MEPEHUE, DKCIIEPUMEHT, MOAECIHPOBAHUE.

®usuka: Mmarepus, OJHEPIrUs, Macca, aroM, OJJEKTPOH, MOJIEKyJa,
SHEPreTUYECKU ypOBEHb, BEIIECTBO, TelIO0, OOBEM, arperaTHoe COCTOSHUE
BEIECTBA, (PU3NUECKUE BETUUNHBI U €AUHUIIBI UX U3MEPEHUSI.

buonorusi: kierka, opranusMm, Ouochepa, oOMEH BEIIECTB B OPraHU3ME,
dboTocuHTE3, OMOJOTMYECKH aKTHBHBIC BemiecTBa (O€IKU, YIJIEBOIbI, KHUPHI,
(epMEHTHI).

['eorpadusi: MuHEpasnbl, TOPHBIE MOPOJIbI, TOJIE3HBIE HCKOMAEMbIE, TOILIUBO,
pecypchl.

TexHONorus: IHUILEBbIE MPOAYKTbI, OCHOBBI PAaUMOHAIBHOIO IUTAHUI,
MOIOIIIME CPENICTBA, JICKAPCTBEHHBIE U KOCMETUYECKUE MpPENapaTsl, MaTEPUAIIBI U3
HMCKYCCTBEHHBIX U CHHTETHYECKHX BOJIOKOH.

11 KITACC
OBIIAA U HEOPTAHUYECKASA XUMUA

Teopernueckne 0CHOBbI XUMUM

XUMUYECKUM dneMeHT. AToM. Sapo aroma, H30TONBL. DJIEKTPOHHAs
000J109Ka. DHEPreTHUECKUE YPOBHHM, MOAYPOBHU. ATOMHBIE opOuTanu, S-, p-, d-
aneMeHThl. OCOOEHHOCTH pacipenesieHuss JIEKTPOHOB MO0 OpOHUTANIIM B aTOMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOAO0B. DINEKTPOHHAS KOH(PUTYpAIUs AaTOMOB.

ITepunonnueckuit 3akoH U [lepuoauueckas cucreMa XMUMUYECKUX 2JIEMEHTOB /1.
N. MenneneeBa. CBsi3b nepuoauyeckoro 3akoHa W llepumoanueckoil cuctembl
xuMmudeckux sneMmeHToB . M. MeHnneneeBa ¢ COBpEMEHHOW TEOPUEH CTPOCHUSA
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHHUSI CBOWCTB XHWMHYECKHUX DJIEMEHTOB U
0o0pa3yeMbIX HMMHU TMPOCTHIX M CJIOXKHBIX BEIIECTB IO TpynnaM M TepuojaaM.
3HaYCHUE NIEPUOIUUECKOr0 3aKOHA B Pa3BUTUH HAYKH.

Ctpoenue BemiecTBa. XHUMHYECKash CBs3b. BHABI XHMHYECKON CBS3U
(KOBaJICHTHasi HEMOJISIpHAs W TOJISIpHAsl, MOHHAs, MeTajuindeckas). MexaHu3Mbl
oOpa3oBaHUs KOBAJEHTHOM XUMHUYECKOW CBs3M (OOMEHHBIM U  JOHOPHO-
akuentopHsiil). Bomopoanas cBs3b. BalleHTHOCTh. DNEKTPOOTPULIATETBHOCTb.
Crenenb okucieHus. IoHbI: KATHOHBI U AHUOHBI.

BemectBa  MOJEKYJISPHOTO UM HEMOJICKYJISIPHOTO  CTPOEHUS.  3aKOH
MOCTOSTHCTBA COCTaBa BEIECTBA. THUMbI KPUCTANIMUYECKUX PEIIETOK. 3aBUCUMOCTD
CBOWCTBA BELIECTB OT TUIIA KPUCTAUINYECKOU PELIETKH.



[lonaTne O nucnepcHbIX cucreMax. VICTMHHBIE M KOJUIOWIHBIE PACTBOPHI.
MaccoBas 10J1s1 BEECTBA B paCTBOPE.

Knaccudukanus HEOpPraHUYEeCKUX COEIUHEHHUM. Homenknarypa
HEOPTaHUYECKUX BEIIECTB. [ €HETHYECKAass CBSI3b HEOPraHWYECKUX BELIECTB,
MPUHAJICKANIUX K PA3JIMYHBIM KJIacCaM.

Xumudeckas — peaknusa.  Kimaccmpukanmss —XUMHUYECKMX — peakmuii B
HEOPTraHWYECKOM M OPraHMYeCcKOM XHMHH. 3aKOH COXPAHEHHsI MAacChl BELIECTB,
3aKOH COXPAaHEHUS U MPEBPALLECHUS SHEPTUU NP XUMUYECKUX PEAKIUSX.

CKopoCTh peakiiiu, e€ 3aBUCUMOCTh OT pa3iudHbIX (pakTopoB. OOpaTUMbIE
peakuuu. XuMHUYEeCKOe paBHOBecHe. DakTOpbl, BIUAIOIIME HA COCTOSHUE
XuMH4YecKoro paBHoBecus. [Ipunnun Jle [lartense.

Dnektponutrueckas auccounanus. CuiabHbIe U ciiadble 3neKkTponuTthl. Cpena
BOJIHBIX PACTBOPOB BEILECTB: KUCJasA, HEUTpaIbHas, IEJI0YHAs.

OKHCIINTETbHO-BOCCTAHOBUTEIIBHBIE PEAKIIMH.

JKCIMEPUMEHTATbHbIC METOAbI U3YYCHUS BelIeCTB U UX NpPeBpPALLeHHN:
neMoHcTpauus Tadimun «llepuonnueckas cucreMa XuMH4Yeckux sneMeHToB [, U.
MenpeneeBay, U3yuy€HHUE MOJENEH KPUCTALIMYECKUX PEIIETOK, HAaOIIOJEHUE U
OIKCaHUE JEMOHCTPALIMOHHBIX U JJAOOPATOPHBIX OMBITOB (pa3jiokeHUe NepoKcuIa
BOJIOPOJIa B PUCYTCTBUU KaTaau3aTopa, ONPEAEICHUE CPEabl PaCTBOPOB BELIECTB
C IOMOILbIO YHUBEPCAILHOTO MHMKATOPA, PEAKIIUM MOHHOTO 0OMEHA), TPOBEICHHE
paKkTUYECKON paboThl « BiusiHue pa3nuuHbIX PAaKTOPOB HA CKOPOCTh XUMUYECKON
peakuum».

PacuérHble 3anaumn.

Pacu€rsl 10 ypaBHEHMSAM XUMHYECKHUX pEaKUMHd, B TOM YHCIIE
TEPMOXUMHUYECKHUE PACUETHI, pACUETHI C UCTIOJIb30BAHUEM ITOHATHS «MACCOBAs AOJIS
BEILIECTBAY.

Heoprannyeckasi xumus

Hemetannel. Ilosokenne HemetaiuioB B Ileproaumueckon  cucrteme
xumuueckux sneMeHToB [[. M. MenneneeBa U 0COOEHHOCTH CTPOEHHUS aTOMOB.
®duznyeckre CBOMCTBA HEMETAJUIOB. AJUIOTPONUS HEMETAUIOB (Ha MpuMeEpe
KHCJIOpo/a, cephl, hochopa u yriaepoa).

XUMHUYECKHE CBOMCTBA BA)KHEHIIUX HEMETAUIOB (TajoreHOB, CEphl, a30Ta,
docdhopa, yriepoma U KpeMHHS)) M MX  COCOUWHEHUU  (OKCHIOB,
KHCIIOPOJICOIEPKAIINUX KUCIOT, BOJOPOAHBIX COCTUHEHUN).

[IprumeHeHne BaXKHENUIINX HEMETAIUIOB U UX COCUHEHUN.

Merannel. [lonoxenne meramnoB B llepuonnueckon cucremMe XUMHYECKUX
anemenToB [I. . MengeneeBa. OCOOEHHOCTH CTPOEHUS 3JEKTPOHHBIX 000JIO0YEK
aToMoB MeTayuioB. O6mme (usnyeckue cBorcTBa MeTauioB. CIUiaBbl METAJUIOB.
DJIEKTPOXUMHUYECKUN Pl HATIPSYKEHUI METaJUIOB.



XUMUYECKHE CBOWCTBA BAXHEWIMX METAUIOB (HATPUM, Kaluil, KaJbLUH,
MarHui, allfOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCAMHEHUHN.

OO6mue cnocoObl momyuyeHus: MeTaioB. [IpumeHeHne MeTamioB B OBITY H
TEXHUKE.

JKCIMEePUMEHTATbHbIC METOAbI U3YYCHUS BelIeCTB U UX NpPeBpPALLCHMI:
M3YUYCHHE KOJUICKIMU «MeTaibl U CIUIaBbD», OOpa3ll0B HEMETAJIOB, PEIICHUE
AKCIIEPUMEHTATILHBIX 3a/Ja4, HAOJIOJEHHWE W OIMHCAaHWE JIEMOHCTPAIIMOHHBIX M
7a00paTOPHBIX OMBITOB (B3aMMOJIEHCTBHE THAPOKCHU]IA ATIOMUHHUS C PacTBOpaMU
KHUCIIOT U IeJI0YeH, KaYECTBEHHbIE pEeaKI[Mi Ha KATUOHBI METAJLIOB).

PacuérHnble 3a1aumn.

Pacuétpl mMaccel BelecTBa WM 00bEMaA ra3oB MO U3BECTHOMY KOJIMUECTBY
BEILIECTBA, Macce Wi O0OBEMY OJHOTO W3 YYAaCTBYIOIIMX B PEAKIUU BEIIECTB,
pacy€Thl Macchl (00bEMa, KOJIMUYECTBA BEIIECTBA) MPOIYKTOB PEAKIIMH, €CIU OTHO
Y3 BEILIECTB UMEECT MPUMECH.

XHUMHUSA U KU3Hb

Ponp xuMun B 00€CIEUEHUM SKOJIOTUYECKOM, YHEPTreTUUECKON U MHUILEBOU
0€30MacHOCTH, Pa3BUTUM MEAUIMHBL. [lOHATHE O HAyYHBIX METOJAX IO3HAHUS
BEIIECTB U XUMUUYECKUX PEAKLINH.

[IpencraBnennss 00 OOMMX HAYYHBIX MPUHIUIAX [POMBIIIJIEHHOTO
MOJy4YE€HUS BaXKHEHIINX BEIICCTB.

UenoBek B MHpPE BEHIECTB M MaTEpPUANIOB: BAXHEUIINE CTPOUTEIIBHBIC
Marepuasbl, KOHCTPYKLIHMOHHBIE MAaTepuajbl, KpPacCKHh, CTEKJIO, KepaMHKa,
MaTepuasnbl s JJIEKTPOHUKH, HAHOMATEPUAIbI, OPTaHUYECKUE U MUHEPAJIbHbBIC
ynoOpeHus.

XuMHST U 3I0pOBBE YEIIOBEKA: MPABWJIA HCIOJb30BAHUSA JIEKAPCTBEHHBIX
npenapaToB, paBuiia 6€30MacHOr0 UCIIOIB30BAHUS MTPENapaToB OLITOBOM XUMHUU B
ITOBCEHEBHOM KU3HU.

MesknpeaMeTHbIE CBSI3H.

Peanuzanusi MEXNpEeAMETHBIX CBA3€H MpU  HU3YyYEeHUHM oOmed
HEOpraHU4ecKor XumMuu B 11 Kiacce OCyIIeCTBISIETCA Yepe3 UCIOIb30BAHUE Kak
OOIIUX €CTECTBEHHO-HAYYHBIX TOHATUH, TaK W TIOHATUN, SBISIOUIAXCS
CHUCTEMHBIMHU JIJISI OTACJIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OOmue ecTeCTBEHHO-HAYUYHBIC MOHSTHS: HAYUYHBIM (DAaKT, THUMOTE3a, 3aKOH,
TEOpHs, aHaliu3, CHUHTE3, Kiaccuukaius, TMepUOJUIHOCTh, HAOIIOCHUE,
DKCHEPUMEHT, MOAECIHPOBAHUE, U3MEPEHUE, SIBJICHUE.

@dusukKa: MaTepus, SJHEPTHs, Macca, aTOM, 3JEKTPOH, NPOTOH, HEUTPOH, HOH,
M30TOM, PAJIMOAKTUBHOCTh, MOJIEKYJIa, SHEPI€TUYECKUN YPOBEHD, BEIIECTBO, TENO,
00BEM, arperaTHOE COCTOSIHHE BEIIECTBa, (PM3NYECKUE BEIMYMHBI U €IUHUIIBI UX
U3MEPEHUS, CKOPOCTb.



buonorus: kneTka, opraHu3M, JKOcHCTema, Owocdepa, Makpo- u
MHUKPO3JICMEHTHI, BATAMHHBI, OOMCH BEIIIECTB B OPTaHU3ME.

['eorpadus: MUHEpabl, TOPHBIC TTOPOJIbI, TOJE3HBIC HCKOITaeMbIe, TOIUIHBO,
peCypChl.

TexHoOorHsI: XUMUYECKas MPOMBIIUICHHOCTh, METAJUTypPIHsl, POU3BOACTBO
CTPOUTEIBLHBIX MaTepPHAIOB, CEIHLCKOXO3IMCTBEHHOE IPOU3BOJICTBO, ITHIICBAs
IPOMBIIIJICHHOCTh,  (papMaleBTUYECKass  MPOMBIIIICHHOCTb,  IPOU3BOICTBO
KOCMETHYECKHX TIPenapaToB, MPOU3BOJCTBO KOHCTPYKIIMOHHBIX MaTepHAaJIOB,
3JIEKTPOHHASI TPOMBIIUICHHOCTh, HAHOTEXHOJIOTHH.



IINTAHUPYEMBIE PE3VJIbTATBI OCBOEHHUA ITPOI'PAMMSBI 110 XNMHNHU
HA BA30OBOM YPOBHE CPEJJHEIT'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUA K pe3ysibTaTaM OCBOCHUS
oOy4JaroumMMucss TporpaMMm  cpefaHero oOmiero oOpa3oBaHus — (JIMUHOCTHBIM,
MeTaIpeIMETHBIM U IIpeIMEeTHBIM ). HayuHo-MeToiuueckoit OCHOBOM 1ijist pa3paboTKu
IUTAHUPYEMBIX Pe3yJIbTaTOB OCBOCHHUS IMPOTPAMM CpPEAHEro OOIIero oOpa3oBaHHUS
ABJISIETCS] CUCTEMHO-EATEIbHOCTHBIN MOAXO/.

B coOTBETCTBHHM € CHCTEMHO-ACATENBHOCTHBIM IIOAXOJOM B CTPYKType
JMYHOCTHBIX PE3YJIbTATOB OCBOCHMS IIPeaAMETa « XUMHUS» HA YPOBHE CPEIHETO OOILIEro
00pa30BaHUs BBIJIECICHBI CIAEAYIOIINE COCTABISIOLINE:

OCO3HaHHE OOYYaIOIMMUCA POCCUMCKON TpaxAaHCKOW HWACHTUYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEIbHOCTA U CAMOOTPEEIEHUIO;

HaJINYUE MOTUBALMU K O0yUEHUIO;

LICJICHAIIPABJIICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHMH JMYHOCTH Ha OCHOBE
KJIFOUEBBIX [IEHHOCTEW U UCTOPUUYECKHUX TPAJAULIMI 0a30BOM HAYKU XUMUHU;

TOTOBHOCTh M CHOCOOHOCTh OOY4YaIOIIMXCA PYKOBOJCTBOBAaTbCA B CBOEHU
NESATENBHOCTH II€EHHOCTHO-CMBICIIOBBIMU ~ YCTaHOBKAMH, IPUCYIIUMHU ILIEJIOCTHOM
CUCTEME XMMHUECKOro o0pa3oBaHus;

HaJIMYUE IMPABOCO3HAHUS HKOJIOTUYECKOM KyJIbTYpbl M CIOCOOHOCTH CTaBUTH
LEJIU U CTPOUTH )KU3HEHHBIE TJIAHBI.

JIM4HOCTHBIE pe3yJbTaThl OCBOEHUS NpeaMeTa «XUMHUS» JAOCTUTAIOTCA B
€IMHCTBE Yy4YeOHOW W BOCHHUTATEIbHOW JESATENIbBHOCTM B COOTBETCTBHU C
I'YMAHUCTHYECKUMHU, COLMOKYJIBTYPHBIMH, TyXOBHO-HPABCTBEHHBIMU LIECHHOCTSIMU U
UJeanaMu pOCCUMCKOI0 rPakIaHCKOro O0IIECTBa, MPUHATHIMU B OOIIECTBE HOPMAMHU
M TpaBWIaMU TOBEJCHMS, CIHOCOOCTBYIOIIMMH MpOLECCaM  CaMOIIO3HAHMS,
CaMOPAa3BUTHUS U HPABCTBEHHOI'O CTAHOBJICHUS JIMYHOCTH O0YUYarOIIUXCS.

JIM4HOCTHBIE  PE3yJIbTaThl  OCBOEHUS MpeaMeTa «XUMHUS»  OTPaXKaroT
c(OPMUPOBAHHOCTH OIBITA IMO3HABATEIbHOW U NPAKTHUECKON JAESTENbHOCTU
oOyyJaroumxcsi Mo peajin3aluy MPUHATHIX B 00IECTBE LIEHHOCTEW, B TOM YHCIIE B
YacTH:

1) rpaxaaHCKOro BOCIUTAHUS .

OCO3HaHUsl 00YyYaroIMMHUCA CBOMX KOHCTUTYIIMOHHBIX MpPaB M OOS3aHHOCTEM,
YBa)KEHUS K 3aKOHY M IPABOIOPSIIIKY;

OPEACTABICHUS O COLMAJbHBIX HOpPMax U TMpaBWIaX MEXKIMNYHOCTHBIX
OTHOILIEHUI B KOJUJIEKTHUBE;



FOTOBHOCTH K COBMECTHOM TBOPUYECKOW JEATEILHOCTH MPU CO3JAHUU yUeOHBIX
MIPOEKTOB, PEIICHNN y4eOHBIX M TIO3HABATEIBHBIX 3a/a4, BBHITOJHCHHN XUMHYECKUX
AKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHUMAaTh M TMPUHUMATh MOTHUBBI, HaMEpPEHUs, JIOTUKY U
apryMEHTBI IPYTUX MPU aHATU3E PA3IMYHbIX BUAOB YUCOHOU AESATEIBHOCTH;

2) IATPUOTHYECKOT0 BOCIIUTAHUA:

IIECHHOCTHOTO OTHOIIEHUSI K HCTOPUYECKOMY M HAy4YHOMY HAacCJEAUIO
OTE€YECTBEHHON XUMUM;

YBaXXEHUSI K TMPOIECCY TBOpPYECTBA B 0OJACTH TEOPUU U MPAKTUUYECKOTO
NPUMEHEHUSI XUMHH, OCO3HAHUS TOTO, YTO JOCTHXKEHUSI HAyKH €CThb PE3yJbTar
JUIMTEIBHBIX ~ HAOMIOACHUM,  KPOMOTJIMBBIX  JKCIIEPUMEHTAIBHBIX  TOHCKOB,
MMOCTOSTHHOTO TPYyAa YUYEHBIX U MPAKTUKOB;

WMHTEpECca U MO3HABATEIbHBIX MOTHUBOB B MOJIYYEHHUH U MOCIEAYIONIEM aHAINA3E
uH(}OpMAaIUHU O MEPEAOBBIX JTOCTUKEHUSIX COBPEMEHHON OTE€UECTBEHHON XUMUMU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, STUUECKOTO MTOBEICHHUS;

CITIOCOOHOCTH OLICHMBATH CUTYaIlMH, CBSI3aHHBIE C XUMUYECKUMHU SIBICHUSIMU, U
MIPUHAMATh OCO3HAHHBIE pELICHUS, OPUEHTUPYSICh HA MOpPaJIbHO-HPABCTBECHHBIC
HOPMBI U [IEHHOCTH;

FOTOBHOCTH OIICHUBAaTh CBOE TMOBEICHHME M TOCTYNKH CBOUX TOBapHUIIEH C
MO3UIIMN HPABCTBEHHBIX M TMPABOBBIX HOPM W OCO3HAHUE TOCJIEACTBUU ITHUX
MOCTYTKOB;

4) gpopmMupoBaHNs KyJbTYPbI 310POBbS:

MOHUMAaHUSI IEHHOCTEH 370poBOTO MW  Oe3omacHoro oOpa3a  KU3HH,
HEO0OXOJMMOCTH OTBETCTBEHHOTO OTHOILIEHHUS K COOCTBEHHOMY (PU3MYECKOMY H
MICUXUYECKOMY 37I0POBBIO;

coOmro/ieHnss TpaBwil 0e30macHOro oOpalleHusi C BEIeCTBaMH B OBITY,
MMOBCEHEBHOM XKU3HU U B TPYAOBOM AEATEIHHOCTH;

MMOHMMAHUSl I[IEHHOCTU MPaBUJI HUHAUBUAYAIBHOTO M  KOJUIEKTHBHOTO
0€3011acHOr0 MOBECHUS B CUTYAIUAX, YTPOXKAIOIIUX 3/I0POBBIO U KU3HU JIIOJICH;

OCO3HaHMsI TIOCJICICTBUN W HENPHUATHS BPEAHBIX MPHUBBIUEK (YIIOTPEOJICHUS
aJIKOT0Jisl, HAPKOTHKOB, KYPEHUS);

5) Tpy10BOro BOCIMTAHMS:

KOMMYHHKaTUBHOMN KOMIIETEHTHOCTH B y4eOHO-UCCIIeA0BATEIHCKOM
NEeATEeIbHOCTH, OOIIECTBEHHO IMOJIE3HOM, TBOPUYECKOM U IPYTUX BUAAX JEATECIbHOCTH;

YCTAHOBKM HAa aKTUBHOE YYaCTHE B PEUICHUU NMPAKTHUYECKUX 3a7a4 COUMUAIBHOU
HaIpaBJICHHOCTH (B paMKaxX CBOEr0 KJlacca, IKOJIbI);

MHTEpeca K MPAKTHYECKOMY HM3YYCHHIO MPOQPECCUi pazIuyHOro poja, B TOM
YUCJIE HA OCHOBE ITPUMEHEHUS MTPEAMETHBIX 3HAHUMN 110 XUMUHU;



YBAXKEHHUS K TPYAY, JHOIAM TPyAa U pe3yabTaTaM TPYAOBOU NESITENbHOCTH;

FOTOBHOCTM K OCO3HAHHOMY BBIOOpY  MHIUBHUAYaJbHOW  TPaeKTOPUU
oOpazoBanusi, OyayIieit npodeccnn U peanu3anui COOCTBEHHBIX )KM3HCHHBIX IIAHOB
C Yu€TOM JIMYHOCTHBIX HWHTEPECOB, CIOCOOHOCTEM K XHMHH, HHTEPECOB U
noTpeOHOCTEH 00IIIeCTBa;

6) 3K0JIOrH4eCKOro BOCIIMTAHUSA:

AKOJIOTMYECKH 1€JIeCO00pa3HOr0 OTHOLIEHUS K TMPUPOAE, KaK HCTOYHUKY
CYILIECTBOBAHMS )KM3HU Ha 3EMIIE;

NOHUMAaHUSl IJIO0AJIBHOTO XapakTepa OJKOJOTUYECKUX MpoOsaeM, BIUSHUS
AKOHOMMYECKHX MPOLIECCOB HA COCTOSIHUE MTPUPOTHON U COLMATILHOW CPEIBI;

OCO3HaHMSI HEOOXOAUMOCTH UCIOJIB30BAHUS JOCTHXKCHUN XUMUU ISl PEIICHUS
BOIPOCOB PAIMOHAIBHOTO MPUPOIOIIOIB30BAHMUS;

AKTUBHOI'O HENPUATHS IEUCTBUN, IPUHOCIIINX BPEIl OKPYKAOIIEH TPUPOTHON
cpene, yMEHHUSI MPOTHO3UPOBATh HEOJATONPHUSATHBIE JKOJOTMYECKHE TMOCIEACTBUS
MPEANPUHUMAEMBIX JEUCTBUN U IPEAOTBPAILATH UX;

HAJIMYMS PA3BUTOTO IKOJOTMYECKOTO MBIIUICHUS, SKOJIOTUYECKOW KYJIbTYPHI,
ONBITA AEATEIIBHOCTH YKOJIOTUYECKON HANPABICHHOCTH, YMEHHUSI PYKOBOJACTBOBATHCS
MMU B TTIO3HABATEJIbHON, KOMMYHUKATUBHON U COLIMANILHOM MPAKTUKE, CIOCOOHOCTH U
YMEHUS aKTUBHO MPOTHUBOCTOATH UJICOJIOTHH XeMO(DOOHH;

7) UEHHOCTU HAYYHOI'0 IMO3HAHMS:

c(hOPMHUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHSI HAYKU U OOIIECTBEHHOW MPAKTUKH;

MOHUMAaHUS CTIEIM(PUKA XUMHUH KaK HAyKH, OCO3HAHHUS €€ poJii B JOPMUPOBAHUU
pPaAIMOHAIIBHOTO HAYYHOTO MBIIUICHUS, CO3JaHUH IEJIOCTHOTO TMpEACTaBICHUS 00
OKpY’KarollleM MHUPE KaK O €IMHCTBE MPUPOJIbI U YEJIOBEKA, B TO3ZHAHUMU MPUPOTHBIX
3aKOHOMEPHOCTEHN U pPeIIeHUH MpoOJieM COXpaHEHHUs TPUPOTHOTO PABHOBECHS;

yOSKIEHHOCTH B 0COOOM 3HAYMMOCTH XMMUH JJISI COBPEMEHHOM IMBUIU3AIUU:
B €€ TYMaHHCTUYECKON HANpPABJICHHOCTH M BAXXHOW POJU B CO3JaHUHM HOBOUW 0a3bl
MaTepUaIbHOU KYJIBTYpbI, PEIICHUN TJIOOAIBHBIX MPOOJIEM YCTONYMBOTO Pa3BUTHS
YEJIOBEYECTBA — CBIPbEBOM, DHEPIETUYECKOM, TIHUIIEBOM UM  DKOJOTMYECKOU
0€30IaCHOCTH, B PA3BUTUM MEIUILIMHBI, 00ECIICUCHUHN YCIOBUHN YCICIIHOTO TPyJa U
HKOJIOTUYECKH KOM(POPTHOM KU3HU KAXKIOTO YiIeHa OOIIEeCTBa,;

€CTECTBEHHO-HAYYHOW I'PAaMOTHOCTH: TIOHUMAHHUS CYLITHOCTH METOIOB ITO3HAHMUS,
HCIIOJBb3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIMOJIb30BaTh MOJydacMbIe
3HAHUSA JUIS aHAIU3a U OOBSICHEHUS SIBJICHUM OKPYKAIOIIETr0 MUpPa U MPOUCXOISIINX B
HEM U3MEHEHMM, YMEHUs JenaThb 0OOCHOBAaHHbBIE 3aKIIOYEHHUS HAa OCHOBE HAyUYHBIX
(haKTOB M UMEIOIINXCS JTAHHBIX C IEJIBIO MOYUYSHHUS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CAMOCTOSTENIHHO UCIOIB30BaTh XUMUYECKUE 3HAHUS JIJIs1 PEIICHUS
npo0JieM B peasibHbIX KU3HEHHBIX CUTYAIIUSIX;



MHTEpeCca K NO3HAHUIO U UCCIIEN0BATEIbCKOMN NESITEIbHOCTH;

TOTOBHOCTHU U  CIOCOOHOCTM K  HEMNPEPHIBHOMY  OOpa3OBaHUIO U
caMo00pa3oBaHUIO0, K AaKTHBHOMY TIIOJIyYCHHUIO HOBBIX 3HAHMM 1O XUMHU B
COOTBETCTBHUH C KU3HEHHBIMH MOTPEOHOCTSAMH;

UHTEpeca K OCOOCHHOCTAM Tpyla B pazNuyHbIX cdepax MpodpecCHoHAIbHON

NEATCIIBHOCTH.
METAIIPEAMETHBIE PE3YJIBTATDBI

MertanpeameTHble pe3ysbTaThl OCBOEHHUS YYEOHOro mnpeamera «XHUMHA» Ha
YPOBHE CpeHEro o01ero o0pa3oBaHus BKIOYAIOT:

3HAYUMBIE JUISL (dbopmHpoBaHUS MHPOBO33PEHNUS oOyyJaroumxcs
MEXIUCIUIUIMHAPHBIE (MEXIPEAMETHBIE) OOILIEHAYYHbIE MOHATHS, OTPAXKAIOIINE
LEJIOCTHOCTh HAy4yHOM KapTHMHBI MHpa M CHEUM(PUKY METOAOB IO3HAHUA,
HCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepus, BELIECTBO, SHEPTUs, SBIIE



HUE, MPOIECC, CUCTEMA, HAyUYHbIN (aKT, TPUHIIUI, TUIIOTE3a, 3AKOHOMEPHOCTb,
3aKOH, TEOpHUsl, UCCIEAOBaHUE, HAOIIO/ICHHE, U3MEPEHHE, SKCIIEPUMEHT U IPYTHE);

YHUBEpCAJIbHbIE Yy4eOHbIC JEUCTBUSA (IIO3HABATENIbHBIE, KOMMYHHKATHUBHBIC,
pEryJsiTUBHBIE), OOecrneunBaronue GopMupoBaHre (yHKIIMOHATBHON rPaMOTHOCTH U
COILIMAJIbHON KOMITETEHIIMU 00yYaronmxcs;

CIIOCOOHOCTh O0YYaIOIIMXCSl MCIOJIb30BaTh OCBOCHHBIE MEXKIUCIUILIMHAPHEIE,
MHPOBO33PEHUYECKHUE 3HAHUS U YHUBEPCAJIbHBIC yUeOHbIC JEHCTBUS B TO3HABATEIHHOMN
Y COLMAIBbHOM MPAKTHUKE.

MeranpenMeTHbIE PE3YJbTAThl  OTPAXalT OBJAJACHUE YHHBEPCAJIbHBIMU
y4eOHBIMU TTO3HABATEIbHBIMU, KOMMYHHUKATUBHBIMU U PETYJISITUBHBIMU JIEHCTBUSIMU.
ITo3HaBaTe/ibHBIEC YHHBEPCAJIbHBbIE YUeOHbIE AeiiCTBUS

1) 0a30BbIe JIOTHYECKHE IeHCTBUSA:

CaMOCTOSTENIbHO (OPMYIUPOBATh U aKTyaJIU3UPOBATH MPOOIEMY, BCECTOPOHHE
e€ paccMaTpuBaTh;

ONpENENATh UEIU JEATEIIbHOCTH, 3ajaBas IMapaMeTpbl WU KPUTEPUU HX
JOCTUKEHUS, COOTHOCUTD PE3YJIbTATHI ACATEILHOCTH C MTOCTABICHHBIMHU LIEJISIMU;

WCIIOJB30BaTh MPU OCBOCHUU 3HAHUN MPUEMBI JIOTUYECKOTO MBIIUICHUS —
BBIJICTISATh XAPAKTEPHbIE NPU3HAKKA TMOHITUHA M YCTAHABIMBATH WX B3aWMOCBS3b,
MCIIOJIb30BaTh COOTBETCTBYIONINE MOHATHS ISl OOBSACHEHMSI OTIEIbHBIX (PAKTOB U
SIBIICHMI;

BBIOMpATh OCHOBAHUS U KPUTEPUHM JJIS KJIACCU(PUKAIIMU BEIIECTB U XUMUUECKUX
peaKkuu;

YCTAHABIMBAaTh  NPUYUHHO-CIECACTBEHHBIE  CBSI3M  MEXIYy  HM3y4aeMbIMU
SABJICHUSIMU;

CTPOUTH JIOTHYECKHE paCCYXKIeHUs (MHAYKTUBHbBIC, JCAYKTHUBHBIC, IO
aQHAJIOTUM), BBISBJISATH 3aKOHOMEPHOCTH U TPOTHUBOPEUMS B PacCMaTpUBAEMBIX
SBJICHUSIX, (DOPMYITUPOBATH BBIBOJIBI M 3aKITIOUCHUS;

MPUMEHSTh B TPOIECCE MO3HAHMS, UCIOJIb3YEMbIE B XUMHUU CHMBOJIMYECKHE
(3HAKOBBIC) MOJIETH, MPEOOPa30BBIBATh MOJICIBHBIC MPEACTABICHUS — XUMHUYCCKHM
3HaK (CMMBOJI) 2JIEMEHTa, XUMHUUeCcKas (opMyJia, ypaBHECHUE XUMUUECKON peakiuu —
MpU pElICHUH Y4YeOHBIX IM03HABATENIbHBIX M NPAKTUYECKUX 3a]ay, MPUMEHSITh
Ha3BaHHbIC MOJICJIbHBIC MPEJCTABICHUS /JISI BBISBICHUSI XAapaKTEPHBIX MPU3HAKOB
M3y4YaeMbIX BEIIECTB U XUMUYECKUX PEAKIUN.

2) 0a3oBbIe MCCIIeI0BATEIbCKHE HeiiCTBUA:

BJIQJIETh OCHOBAaMH METOJOB HAy4YHOIO IIO3HAHUSA BEIIECTB M XUMHYECKHUX
peaxkiuu;

dbopMyIMpOBATH 1SN U 3a/1a4U UCCIEAOBAHMS, UCIIOJIH30BAThH MOCTABICHHBIC U
CaMOCTOSTEIEHO CPOPMYITHPOBAHHEIE BOPOCHI B KAU€CTBE MHCTPYMEHTA MTO3HAHUS U



OCHOBBI JJ1s1 JOPMHUPOBAHUS TUIIOTE3HI 10 POBEPKE NMPABUIBHOCTH BbICKA3bIBAEMBIX
CYXICHHU;

BJIQZIETh HABbIKAMH CaMOCTOSITEJIBHOIO  IUIAHUPOBAaHUS M MPOBEICHUS
YUYEHHYECKUX 3KCIEPUMEHTOB, COBEPIICHCTBOBATH YMEHHUS HAONIONATh 3a XOIO0M
Ipouecca, CaMOCTOATEIbHO IPOTHO3UPOBATh €ro pe3ysbTaT, (OpMyJIHUpOBATH
000OIIEHUST U BBIBOJBI OTHOCHUTEIHHO JOCTOBEPHOCTH PE3YJIbTATOB HCCIEIOBAHMS,
COCTaBJISITh OOOCHOBAHHBINA OTYET O TIPOJICIIAHHON paboTe;

npuoOpeTaTh  OMBIT  YYCHHUYECKOM  HUCCIIEIOBATENLCKOM M MPOEKTHOM
JESITEIbHOCTH, MPOSIBISITh CIIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIbBHOMY TIOUCKY
METOJIOB pEUICHUS NPAKTUYECKUX 3aJ1ad, NPUMEHEHUIO pPa3jIu4HbIX METOJOB
MO3HAHUS.

3) pabora ¢ undpopmanueii:

OpPUEHTHPOBATHCS B PA3IMYHBIX UCTOYHUKAX HH(OpMaLUU (Hay4YHO-TIOMYJIIpHast
JUTEepaTypa XUMUYECKOTO COAEpHKaHUsI, CIIpaBOYHbIE TOCOOUs, pecypchl HTepHeTa),
aHaJIM3UPOBATh MHPOPMAIUIO Pa3IMUHBIX BUJOB U (OPM MIPEICTABICHUS, KpUTUUECKU
OLICHUBATh €€ JOCTOBEPHOCTh U HEMNPOTUBOPEUYUBOCTH;

(opMyIMpOBaTH 3alMpPOCHl U MPUMEHATH PAa3JIMYHBIE METOJbI IPHU TOHUCKE U
orbope wuHpoOpManuu, HEOOXOAMMOM JJi1  BBIIOJHEHUS Y4eOHBIX  3a7ay
OIPEACIIEHHOTO THUIIA;

npuoOpeTaTh ONBIT HKCHOJb30BaHUA HWH(OPMAIMOHHO-KOMMYHHUKATHUBHBIX
TEXHOJIOTHI U Pa3IMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSTENIbHO BEIOMPATh ONTUMANIbHYIO (POpMY IpecTaBlIeHUs HHPOpMaun
(cxempl, TpaduKy, TUarpaMMBbl, TAOJIHIIBI, PUCYHKH U JIPYTHUE);

UCIIOJIb30BaTh HAYYHBIN SI3bIK B KaUECTBE CPEACTBA MPHU padOTe C XUMUYECKOU
nH(popManuen: TpUMEHSITh MEXIPEeIMETHbIE ((PU3nUYECKre U MaTEMaTHYECKUE) 3HAKH
Y CUMBOJIBIL, (hOPMYJIbI, a00pEeBUATYPBI, HOMEHKJIATYPY;

UCIOJb30BaTh M MPEoOpa3oBbIBaTh  3HAKOBO-CUMBOJIMYECKHE  CPEACTBA
HaIJISITHOCTH.

KoMMmyHMKaTHBHBIE YHMBEPCAJbHbIE Y4eOHbIe NeHCTBHA:

3aJaBaTh BOMNPOCHI MO CYIIECTBY OOCYXKIAaeMON TEMbI B XOJE TUAJIOTa H/WIN
JTUCKYCCHH, BbICKA3bIBaTh HJICH, (POPMYJIUPOBATH CBOM MPEIIOKEHUS OTHOCHTEIBHO
BBITIOJTHEHMSI TTPEIOKCHHOM 3a/1a4H;

BBICTYIIaTh C TIPE3CHTAIMEH pe3yJbTaTOB II03HABATCIILHON JIEATEIBHOCTH,
MOJIyYEHHBIX CAMOCTOSTEIBLHO WIIM COBMECTHO CO CBEPCTHHKAMHM IIPH BBIMOJIHCHHUN
XHUMHUYECKOTO SKCIIEPUMEHTA, MPAKTHUECKOW pabOThl MO HCCIEAOBAHHIO CBOWCTB
M3y4aeMbIX BEIECTB, peaju3aliui Y4eOHOro MPOeKTa U (OPMYITHPOBATH BHIBOJIBI TI0
pe3yJibTaTaM IMPOBENEHHBIX HMCCICIOBAHUN ITyTEM COTJIACOBAHUS TO3MIMA B XOJE
oOCyXIeHHs] 1 0OMEHA MHEHUSIMU.



PerynsiTuBHbIe YHMBepcaJbHble y4eOHbIe IeHCTBUSA

CaMOCTOSTENIbHO IUIAHUPOBaTh M  OCYILIECTBISATH CBOIO IO3HABATEIBHYIO
NEeSATENbHOCTh, ONpeaessass €€ Uenu M 3aJadd, KOHTPOJUPOBATbH M IO MeEpe
HEOOXOUMOCTH  KOPPEKTHUPOBATHh MpEAJIaraeMblii  alropuT™M JACUCTBUN  Mpu
BBITIOJIHEHUM Y4YeOHBIX M  HCCIENOBAaTENbCKUX 3a/lay, BbIOMpaTh Hauboiee
3¢ (HeKTUBHBIN CTIOCO0 UX PEUICHHS ¢ yUETOM MOJTyYeHHUsI HOBBIX 3HAHUN O BELIECTBAaX
Y XUMUYECKUX PEaAKIUIX;

OCYLIECTBISATh CAMOKOHTPOJIb CBOEH AESATENIBHOCTH HAa OCHOBE CaMOaHaJIM3a U
CaMOOLICHKH.

HPEIMETHBIE PE3YJIBTATDI

10 KVIACC

IIpeameTHBIE PE3YNBTATHI OCBOCHUS Kypca «OpraHnyeckast XUMHsD> OTPaKaroT:

cOPMUPOBAHHOCTh ~ MPEACTABIECHUN O  XMMHYECKOHM  COCTaBJISIOIIECH
€CTECTBEHHO-HAYYHOW KapTUHBI MUPA, POJIM XUMHUH B ITIO3HAHUU SIBJICHUN NPUPOBI, B
(GOpMHpPOBAHUM MBIIJIEHUST M KYJIbTYpPbl JMYHOCTH, €€ (PYyHKUHOHAIBHOU
IrPaMOTHOCTH, HEOOXOJUMOW /Jisi peUIeHHs] MPaKTUYECKUX 33Jad M HKOJIOTHYECKH
00OCHOBAHHOT'O OTHOIIEHUS K CBOEMY 3/I0POBBIO U MPUPOIHOMN CpeLE;

BJIQJICHAE  CUCTEMOW  XMMHWYECKMX  3HAHUM,  KOTOpas  BKJIKOYAET:
OCHOBOIIOJIAraloIIKe MOHATUS (XUMUYECKUHN 3JIEMEHT, aTOM, 3JIEKTPOHHAs 000JI0UYKa
aToMa, MOJIEKYyJa, BAJEHTHOCTb, OJJIEKTPOOTPULATEIIBHOCTh, XWMHYECKas CBS3b,
CTpyKTypHasi ¢opMyna (pa3BEpHyTass M COKpalll€HHas), MOJb, MOJISIpHas Macca,
MOJIIpHBIA  O00BEM, YIJEPOAHBIM CKeneT, (yHKUMOHANbHAs TpYIIa, paguKal,
M30MEPHUS, U30MEPBI, TOMOJIOTHYECKUMN P, TOMOJIOTH, YTIEBOAOPOIBI, KUCIOPOI U
a30TCOAEpKAIIME  COCIMHEHUS, MOHOMEpP, IMOJIUMEp, CTPYKTYpPHOE 3BEHO,
BBICOKOMOJIEKYJISIDHBIE  COEJIMHEHHsA); TEOPUHM M 3aKOHBI (TEOpHsSl CTPOCHHS
opranudeckux BemecTtB A. M. byTiiepoBa, 3aKOH COXpaHEHHUS MAacCChl BEILECTB);
3aKOHOMEPHOCTH, CHUMBOJIMYECKUN SA3BIK XHMMHHU; MHPOBO33PEHUYECKUE 3HAHMS,
JIeXkalye B OCHOBE MTOHMMAHUS TPUYMHHOCTY U CUCTEMHOCTH XMMHUYECKUX SIBICHUM,
(aKTOJIOrMYEeCKHe CBEICHHUS O CBOWMCTBaX, COCTaBe, IMOJYYEHHH U O€30MacHOM
MCIIOJIb30BaHNU BA)KHEWIIMX OPraHMYECKUX BEIIECTB B OBITY M MPaKTUYECKOU
NEeATEIbHOCTH YEIJIOBEKa;

c(OPMUPOBAHHOCTh YMEHHUHN BBISBIATH XapaKTEpHbIE MPU3HAKH TOHATHMA,
YCTAaHABJIMBAaTh WX B3aHUMOCBA3b, HUCIIOJIb30BATh COOTBETCTBYIOIIHUE IOHATHS MPH
ONMCAaHUU COCTaBA, CTPOCHHUS U IPEBPALIEHUN OPTAHUYECKUX COEAUHEHNN;



c(OPMHUPOBAHHOCTh YMEHUH MCIOJb30BaTh XUMHUYECKYI0 CHUMBOJIMKY JIJIS
COCTABJICHHSI MOJICKYJIIPHBIX M CTPYKTYPHBIX (Pa3BEPHYTOM, COKpAIEHHON) hopmyt
OpPTaHUYECKUX BEIIECTB M YPABHECHUN XUMUYECKUX PEAKIIMM, N3TOTABIMBATH MOICIIN
MOJIEKYJl OpraHMYEeCKHMX BEHIECTB JJs WUIIOCTPAlUM HUX XUMHYECKOTO H
POCTPAHCTBEHHOTO CTPOCHUS,

c(hOpPMHUPOBAHHOCTh yMEHUW yCTaHABIMBATh MPUHAICKHOCTh HW3YYECHHBIX
OpPTaHUYECKHUX BEIIECTB M0 UX COCTABY M CTPOCHUIO K OMPEACIEHHOMY KJIacCy/TPYIIe
coenmuHeHU  (YTAEBOAOPONBI, KHCJIOPOJI M  a30TCOAECpPKAlIUe COCIUHCHUS,
BBICOKOMOJICKYJISIPHBIE COCJIMHEHMS), JaBaTb MM Ha3BaHUS IO CHUCTEMaTHYECKOM
Homenkinarype (IUPAC), a Taike NMPUBOIUTH TpUBHAJIbHBIE HAa3BaHUS OTIEIbHBIX
OpPTaHUYECKUX BEIIECTB (ITWICH, NMPOIUJICH, alleTUJICH, dTUICHTIINKOIb, TIHUICPHH,
dbeHon, GopManmbaeTHI, aleTaTbIACTH, MypaBbUHAS KHCJIOTA, YKCYCHas KHCIIOTA,
OJICMHOBas KHUCJIOTa, CTEApUHOBAs KHUCJIOTa, TJIOKO3a, (PYKTO3a, Kpaxmad,
LIEeJIJTI0JI03a, TJIUIIMH);

c(hOPMHUPOBAHHOCTh YMEHHS OIPEACNATh BHJbBl XUMHYECKOW CBSI3U B
OpPTaHUYECKUX COCTUHEHUSAX (OJMHAPHBIC U KPATHBIC);



c(OPMUPOBAHHOCTh YMEHUS MPUMEHATH TMOJOKEHUS TEOPUU CTPOECHUS
opranndeckux BeniecTB A. M. bytiepoBa /st 0OBbsICHEHHS 3aBUCHUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXPAHEHHS MacChl BEILIECTB;

c(hOpMHUPOBAHHOCTh YMEHHI XapaKTepu30BaTh COCTaB, CTPOEHUE, PU3NYECKUE U
XUMUYECKME  CBOMCTBA  THUIIMYHBIX  MPEJACTABUTENCH  pa3lUYHBIX  KJIACCOB
OpraHMYECKUX BEIIeCTB (METaH, 3TaH, STUJICH, MPOIWJICH, aleTuieH, OyraaueH-1,3,
MeTunOyTaaueH-1,3, 6eH30J, METaHOJI, 3TaHOJI, STUICHTIUKOb, TIUIEPUH, (EHO,
aneTanbAerull, MypaBbUHasl M YKCYCHAasl KUCJOTHI, TJIFOKO3a, Kpaxmall, LEUII0I03a,
AMUHOYKCYCHAsl KHCIJIOTa), WLIIOCTPUPOBATh T'€HETHUYECKYIO0 CBSI3b MEXIy HUMHU
YpaBHEHUSIMU  COOTBETCTBYIOIIMX XHUMHYECKUX pEAKIHM ¢ HCIOIb30BAHUEM
CTPYKTYPHBIX (hOpMYJT;

c()OPMHUPOBAHHOCTh YMEHHSI XapaKTEpHU30BaTh HMCTOYHUKU YTJIEBOJOPOIHOTO
ChIpbs (HEPTH, MPUPOAHBIN Ta3, Yrojib), CIIOCOOBI UX NEPEePabOTKU U MPAKTUYECKOEe
NPUMEHEHHE IPOAYKTOB NEPEpabOTKH;

c(OPMHUPOBAHHOCTh YMEHHUM TMPOBOAUTH BBIYUCICHHUS 1O XUMHUYECKUM
ypaBHEHUsIM (Macchl, 00bEMa, KOJMYECTBA HMCXOJHOTO BEUIECTBA WM MPOAYKTa
pEaKLMH [0 U3BECTHBIM Macce, 00bEMY, KOJIUYECTBY OJHOIO U3 MCXOJHBIX BEILECTB
WJIM TIPOAYKTOB PEAKIINHN ),

c(hOpMHUPOBAHHOCTh YMEHHM BIIaJICTh CUCTEMOM 3HAHUM 00 OCHOBHBIX METOJIax
HAy4HOI'O [MO3HAHMS, UCTIOJb3YEMBIX B XUMUHU MPU U3YUEHUH BEIIECTB U XUMHYECKUX
sABJeHUN (HaAOJIOJCHUE, U3MEPEHHE, IKCIIEPUMEHT, MOJICIIMPOBAHKE), UCIIOIb30BaTh
CUCTEMHbBIC XUMUYECKHUE 3HAHUS JIJISI PUHSATHUS PEIICHUI B KOHKPETHBIX KU3HEHHBIX
CUTYyallUsX, CBSI3aHHBIX C BEIIECTBAMU U UX IPUMEHEHUEM;

c(OpPMUPOBAHHOCTh YMEHHUI COOJII0/IaTh MpaBUjia IMOJIb30BAHUS XUMUYECKOU
MOCYy/I0OM W JTa0OpaTOpHBIM O0OpPYJIOBaHHMEM, a TaKXKe NpaBuja oOOpalieHus c
BEILIECTBAMH B COOTBETCTBHUU C WHCTPYKIUSMU IO BBINOJHEHHUIO JIA0OPATOPHBIX
XUMUYECKHUX OIBITOB;

c(OPMHUPOBAHHOCTh YMEHUW IUIAHUPOBaTh W  BBIIONHATH XUMUYECKUN
AKCHEPUMEHT (IIpEBpALCHUsS] OPraHUYECKUX BEIIECTB MPU HArpEeBaHUU, MOTYUYCHHE
ATUJIEHA U U3YyYEHHE €r0 CBOMCTB, KAUECTBEHHbIE PEAKIIMU OPTaHUYECKUX BEIECTB,
JeHaTypanus OeJKOB IpH HarpeBaHUM, [[BETHBIE PEaKlUU OEJIKOB) B COOTBETCTBUU C
MpaBUjIaMU TEXHUKU 0€30MacHOCTH MPU OOPAIICHUH C BEIIECTBAMU U JIA0OPATOPHBIM
00Opy/I0BaHUEM, MPEACTABIATh PE3YyJIbTaThl XMMUUYECKOTO 3KCIEpUMEHTa B (GopMme
3aMKUCH YPaBHEHHUI COOTBETCTBYIOIIMX PEAKIMM U (POPMYJIMPOBATH BHIBOIBI HA OCHOBE
ATUX PE3YJIbTATOB;

c(OPMUPOBAHHOCTh YMEHUN KPUTHUYECKHM aAHAJIU3UPOBATH XUMHUYECKYIO
uHpOpMaLIMIO, TIONYyYaeMyl0 M3 pa3HbIX HCTOYHUKOB (CpeAcTBa MaccOBOU
uHdopmaruu, TaTepHET N IpyTUX);



C()OPMUPOBAHHOCTb  YMEHUH coOmoaTh  MpaBuia  KOJOTUYECKU
1€JIeCO00Pa3HOT0 MOBEACHUS B OBITY M TPYIOBOU ACSITEIbHOCTU B LESIX COXPAHEHUS
CBOETO 3JI0pPOBbS M OKpYXKaloIled MPUPOJHOW Cpelbl, OCO3HABaThb OIACHOCTH
BO3/EMCTBHSI HA XKUBbIE OPIaHU3MBI OIIPEICIEHHBIX OPTaHUYECKUX BEIIECTB, IOHUMAas
cmbicn mnokaszatens I[IJIK, moscHATP Ha npuMepax CIOCOObl YMEHBIIEHUS U
MPEAOTBPALIEHUS UX BPETHOTO BO3JEHCTBUS Ha OPTraHU3M YEJIOBEKA;

Uil OOy4YaroIIMXCsd C OrPaHUYEHHBIMUA BO3MOYKHOCTSMH 3I0pPOBBS: YMEHHE
NPUMEHATHh 3HaHUS OO0 OCHOBHBIX JOCTYMHBIX METOAAaX IO3HAHHS BEIIECTB U
XUMHUYECKUX SIBJICHU;

JUIS CJETIBIX U CJIA00BUIALINX 00yYarOIUXCsl: YMEHUE UCII0JIb30BATh PENbe(HO-
TOYEUHYI0 cucteMy obo3HaueHui JI. bpaiins aig 3anucu XumMudeckux Gpopmyi.

11 KIIACC

[IpenMeTHbie pe3ynabTaThl OCBOCHUS Kypca «OO0I1as 1 HeOpraHUYeCKasi XUuMUsH)
OTpa)KaroT:

c(hOPMHUPOBAHHOCTh  MPEJACTABICHUH: O  XUMHYECKOM  COCTaBJISIOISH
€CTECTBEHHO-HAYYHOM KapTUHBI MUPA, POJIU XUMHUU B MIO3HAHUU SIBJICHUW PUPO/IBI, B
dbopMUpPOBAaHUM MBINUIEHUS W KYJIbTYpbl JIMYHOCTHU, €€ (yHKIIMOHAIBHOM
IPAMOTHOCTH, HEOOXOJMMOM Il PEIICHUS MPaKTHYCCKUX 3ajad M DKOJIOTHYCCKHU
000CHOBAHHOTO OTHOIIICHUS K CBOEMY 37I0pPOBBIO U IPUPOJTHOU Cpeie;

BJIAJICHUE CHCTEMOU XAUMUAYECKUX 3HAHUU, KOTOpast BKJIFOUAET:
OCHOBOTIOJIAraloNIue MOHATHS (XUMHUYECKHH DJIEMEHT, aToM, Hu30Tom, S-, p-, d-
AJEKTPOHHBIE OpPOUTAIM AaTOMOB, HOH, MOJIEKYyJia, MOJIb, MOJSIPHBI 00BEM,
BaJICHTHOCTb, JJIEKTPOOTPULATEILHOCTh, CTEIEHb OKHMCJICHHS, XUMHYECKas CBS3b
(KoBaJICHTHAs, MOHHAs, METAJJIMYECKas, BOJIOPOJIHAS), KpUCTAIIMYECKAs pemérka,
TUNBl ~ XMMHUYECKUX  PEAKLUHH,  pacTBOP,  DICKTPOJMUTHI,  HEIIEKTPOIUTHI,
AJIEKTPOJIUTUYECKAs  JUCCOLUAIUSA, OKHUCIHUTEIb, BOCCTAHOBUTEIb, CKOPOCTH
XUMUYECKOM PpEeaKIuh, XUMHUYECKOE PABHOBECHE); TEOPUM M 3aKOHBI (TEOpHs
AJICKTPOJUTUYECKON AUCCOIMAINU, Tepruoandeckuil 3akoH [l. 1. MenneneeBa, 3akoH
COXpPaHEHUs MAcCChl BEIIECTB, 3aKOH COXPAHCHUS W MPEBPAIICHUS SHEPTUU TMPU
XUMUYECKUX  pPEaKIMsIX), 3aKOHOMEPHOCTHU, CHUMBOJIMYECKUM SI3BIK  XHMUH,
MHPOBO33PEHUYECKUE 3HAHUS, JEXKallMe B OCHOBE MOHUMAHUSA NPUYMHHOCTH U
CUCTEMHOCTH XHMHYCCKHUX SBIICHHM, (PAKTOJOTMUECKHE CBEICHHS O CBOWMCTBAX,
COCTaBe, MOJIYYCHHH M 0O€30MacHOM HCIIOJIb30BAHWN BAXKHEUIIMX HEOPTaHUYECKHX
BEIIIECTB B OBITY U IPAKTUYCCKOM ESITEIILHOCTH YEIIOBEKA,

c(hOpPMHUPOBAHHOCTh YMEHHUH BBIABIATh XapaKTepHbIE IPU3HAKU TOHITHH,
YCTAHABIMBAaTh HUX B3aMMOCBS3b, MCIIOJIB30BAaTh COOTBETCTBYIOIIME MOHATHUS IIPU
ONMCAHUY HEOPTaHUYECKUX BEILIECTB U UX MPEBPALICHUM;



c(OPMHUPOBAHHOCTh YMEHUH MCIOJb30BaTh XUMHUYECKYI0 CHUMBOJIMKY JIJIS
cocTtaBiieHUs  (GOopMysl  BEUIECTB M  YPaBHEHMHA  XUMHUYECKHX  PEaKIIHid,
cucremarnyeckyro HomeHknarypy (IUPAC) u TpuBuanbHble Ha3BaHUSA OTACIBHBIX
HEOPraHWYEeCKUX BellecTB (yrapHblid ra3, yriIeKUCIbIi ra3, aMMHaK, raiéHasi i3BeCTb,
HeraimiéHas U3BeCTb, TUThEBASI COJIA, MUPUT U APYTHE);

c(OpPMUPOBAHHOCTh YMEHUN OMPEIENATh BaJCHTHOCTh U CTENEHb OKHUCIICHUS
XUMHUYECKUX 3JIEMEHTOB B COEAMHEHUSAX PA3JIMYHOTO COCTaBa, BUJ XUMUYECKOH CBS3H
(koBaneHTHasi, HWOHHAs, METAUIMYECKas, BOJOPOAHAs) B COEIMHEHMSX, THII
KPUCTANIMYECKON pPEMIETKM KOHKPETHOTO BelllecTBa (aTOMHas, MOJEKYJIspHas,
MOHHAs, METaJNIMYecKasi), XapakTep Cpelbl B BOAHBIX PACTBOPAX HEOPTaHUYECKHX
COCIUHCHMI;

c(hOpMHUPOBAHHOCTh YMEHUI YCTAHABINBATH MPUHAIJIEKHOCTh HEOPTaHUYECKHUX
BELIECTB IO UX COCTaBY K OIpENEIEHHOMY Kiaccy/Tpynne COSAUHEHUU (IpOCThIe
BELIECTBA — METAJJIbl U HEMETAJUIbl, OKCUJbI, OCHOBAHUS, KHUCIOTbI, aM(pOTEpHBIE
TUAPOKCUIBL, COJIN);

c(hOpMHUPOBAHHOCTh YMEHUN PACKPBIBATh CMBICI Mepuouyeckoro 3axkona 1. .
MeHnpneneeBa U JIEMOHCTPUPOBATH €0 CHCTEMAaTU3UPYIOMIYI0, OOBSICHUTENbHYIO H
MPOrHOCTUYECKYIO (PYHKLINU;

c(OPMUPOBAHHOCTh YMEHUN XapaKTEpU30BaTh IEKTPOHHOE CTPOECHUE aTOMOB
XUMHAYECKUX dJIeMeHTOB 1—4 mnepuonoB Ileprognyeckoil CHCTEMBI XHMHYECKHUX
anemeHToB JI. M. MeHneneeBa, WUCHONB3ys MOHATHS «S-, P-, O-3IEKTpOHHBIC
opOuTaNM», «IHEPreTUYECKUe YpPOBHM», OOBACHATH 3aKOHOMEPHOCTH H3MEHEHUS
CBOMCTB XMMHYECKHMX 3JEMEHTOB M HMX COCOUMHEHUN [0 IEpUOJaM M TpyIIaM
[Tepunoanueckoit cucTeMbl XUMHUYECKUX 3J1eMeHTOB [. 1. Menneneena;

c(hOpMHUPOBAHHOCTh YMEHUM XapaKTEPU30BaTh (OMUCHIBATh) OOIINE XUMUUECKUE
CBOMCTBa HEOPraHMYECKMX BEUIECTB  PA3IMYHBIX  KIJIACCOB, MOATBEPKIATh
CYIIECTBOBAHME TI'E€HETUYECKON CBS3M MEXIy HEOPraHMYECKMMHU BEIIECTBAMH C
MTOMOILBIO YPABHEHHUI COOTBETCTBYIOIIUX XUMUYECKUX PEAKLMIA;

c(OPMUPOBAHHOCTh YMEHHUS KIACCU(PUIUPOBATh XMUMHUYECKHUE PEaKIuu II0
pa3NMYHBIM MpU3HAKaM (YUCIY M COCTaBY pEarupyrlolluX BEIIECTB, TEILUIOBOMY
addekTy peakuur, U3MEHEHHUIO CTENEHEW OKHCICHUSI DJIEMEHTOB, OOpaTUMOCTH
pEeaKLMH, YYACTHIO KaTaau3aTropa);

c(OpPMUPOBAHHOCTh YMEHUN COCTABIISITh YPAaBHEHUS PEAKINI Pa3INYHBIX THUIIOB,
MOJIHBIE M COKpalIEHHbIE YPABHEHMS PEaKIMii MIOHHOTO 0OMEHa, yUUThIBAs yCIOBHUS,
MIPU KOTOPBIX ATH PEAKIUU UAYT A0 KOHLA;

c(OPMUPOBAHHOCTh ~ YMEHUW  TPOBOJUTH  PEAKUMH, MOATBEPKIAAIOLINE
KAUECTBEHHBII COCTAaB pAa3IMYHBIX HEOPraHUYECKUX BELIECTB, pPAaclO3HABATh
ONBITHBIM IyTEM HMOHBI, MPUCYTCTBYIOIIME B BOJHBIX PACTBOPAaX HEOPraHUYECKHX
BEILIECTB;



c(OPMUPOBAHHOCTh ~ YMEHHMM  pacKpbhiBaTh  CYIIHOCTb  OKHUCIUTEIBHO-
BOCCTAaHOBUTENBHBIX PEAKIMI MOCPEACTBOM COCTaBJICHMS JJIEKTPOHHOrO OanaHca
ITUX PEAKLINN;

c(OpPMUPOBAHHOCTh YMEHHUM OOBACHITH 3aBUCUMOCTH CKOPOCTH XWMHUYECKOU
pPEaKIMK OT PA3IUUHBIX (AKTOPOB; XapaKTEP CMEIICHUSI XUMUYECKOTO PaBHOBECHS B
3aBUCHUMOCTH OT BHeIIHero Bo3aeicTeus (mpuniui Jle [larense);

chOpPMUPOBAHHOCTh YMEHUH  XapaKTepHU30BaThb XUMHUYECKHE IPOIIECCHI,
JIeXalye B OCHOBE IPOMBIIIJIEHHOIO MTOJIYYE€HHS CEPHOU KUCIOTHI, aMMHAKA, A TAKKE
cOPMHUPOBAHHOCTh  NPEJICTAaBICHUA 00 OOIMMX HAYYHBIX MPUHIMOAX U
HKOJIOTUYECKUX MPOOIIeMaxX XUMUYECKOTO MPOU3BO/ICTBA;

c()OPMUPOBAHHOCTh YMEHUW MPOBOAWTH BBIUHMCIECHUS C UCIOJIb30BAHUEM
MOHSTHUSL «MACCOBAsl IOJIS BEILIECTBA B PACTBOPE», 0ObEMHBIX OTHOIIECHUN Ta30B MpU
XUMHUYECKUX PEAKIMIX, MacChl BeEIeCTBA WIM O0bEMAa Tra3oB IO H3BECTHOMY
KOJIMYECTBY BEILIECTBA, Macce WIM OO0BEMY OJHOIO U3 YUYacCTBYIOUIMX B PEAKIUU
BELIECTB, TEIUIOBOrO 3(p(}eKTa peakiuy Ha OCHOBE 3aKOHOB COXPAHEHMs] MaccChl
BEILIECTB, IPEBPALECHUS U COXPAHEHUS JHEPTUU;

c(hOpMHUPOBAHHOCTh YMEHUHN COOJIIOJATh MpaBWIa MOJb30BAHUS XUMHUYECKOU
nocyaod u JabopaTopHbIM OOOpYyAOBaHHMEM, a TakXKe IpaBuia OOpalleHus c
BELIECTBAMH B COOTBETCTBHUM C HMHCTPYKLUMSIMH MO BBIMOJIHEHHUIO JaOOPaTOPHBIX
XUMHYECKHUX OIBITOB;

c()OPMUPOBAHHOCTh YMEHUW IUIAHUPOBaTh W  BBINOJHATH XUMUYECKUN
AKCIIEPUMEHT (Pa3joKE€HHE MEpPOKCUIa BOAOPOJa B IMPUCYTCTBUU KaTalu3aTopa,
OIIPENEIICHUE CPEbl PACTBOPOB BEILLECTB C ITOMOIIBI0 YHUBEPCAIBHOIO UHIMKATOPA,
BJIMSTHUE Pa3IMUHBIX (AKTOPOB HA CKOPOCTh XMMHUUYECKOM peakluu, peakiiuu HOHHOTO
oOMEHa, KaueCTBEHHbIE peaklMH Ha cyib(par-, KapOOHAT- U XJIOPUA-AHHOHBI, Ha
KaTHOH AMMOHUS, PEIIECHUE JKCIEPUMEHTANBHBIX 3a4ad o temaM «Mertamis» u
«Hemerasibl») B COOTBETCTBHHM C IIPaBUIIAMU TEXHUKH O€30MIaCHOCTH MPHU 00OpaIlieHuu
C BeUIeCTBAaMH M JIaDOpaTOPHBIM O0OPYJOBaHHEM, TMPEACTABIATh PE3yJbTaThl
XUMHUYECKOTO IKCIIEpUMEHTa B (hopMe 3aliCH YPAaBHEHH COOTBETCTBYIOLUX PEAKIIUN
1 (hOpMyIUPOBATh BHIBOJIBI HA OCHOBE ATUX PE3YJIbTATOB;

c(OPMUPOBAHHOCTh YMEHUN KPUTHUYECKH aAHAJIU3UPOBATH XUMHUYECKYIO
uH(pOpPMaLIMIO, TONYyYaeMyl0 M3 pa3HbIX HCTOYHUKOB (CpeAcTBa MaccOBOMU
KOMMYHUKaI, IHTepHET U ApyTHX);

c(hOpMHUPOBAHHOCTH YMEHUU cobJro1aTh npaBuia JKOJIOTUYECKHU
1[E€JIECO00PA3HOr0 MOBEACHUS B OBITY U TPYIOBOM JI€ATEILHOCTH B LEJSIX COXPAHEHUS
CBOEr0 3J0pOBbSi M OKPYXKAKIIEH NOPUPOJHOM Cpelbl, OCO3HaBaTh OIACHOCTH
BO3/JCMCTBHSI HA JKMBBIE OPraHU3MBI OIPEACIEHHBIX BEIIECTB, MOHUMAsl CMBICI
noka3zarens [1JIK, mosicHsITh Ha mpuMepax crocoObl yMEHbILIEHUS U MPEAOTBPAILCHUS
UX BPEAHOTO BO3JICHCTBUS HA OPraHU3M YEJIOBEKA;



JUIsE OOy4YaroIIMXCAd C OrPaHUYEHHBIMA BO3MOXKHOCTSMHU 3J0POBBS: YMEHHE
MPUMEHSATh 3HaHUS 00 OCHOBHBIX JOCTYMHBIX METOJAaX IIO3HAHHS BEIIECTB U
XUMUYCCKUX SIBJICHUI;

JUTSI CIIETIBIX U CIA00BUISAIINX 00YUAIOIIMXCS: YMEHUE UCTIOIB30BATh PEbehHO-
TOYEUHYI0 cucteMy o0o3HaueHui JI. bpaiins ais 3anucu xumudeckux Gpopmyi.
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M. bytieposa
Wroro mo pazneny 3
Pa3znen 2. YrieBoaopoasl
2.1 [IpenenbHbIE YTI€BOIOPOABI — AIKAHbI 2
29 HenpenenbHble yraeBogOpOAbL: aJIKEHBI, 6 1
AJIKaJMEHbI, ATTKUHBI
2.3 ApomaTHudecKkue yriaeBog0pO bl 2
54 [IpupogHbIE HCTOYHUKH YTIIEBOJOPOAOB U 3 1
uX rnepepadoTka
Hroro no pazneny 13
Paznen 3. Kuciopoacoaepskamnue oprannieckie coeJuHeHUst
3.1 Cnuptsl. ©enon 3
3. Anpaeruapl. KapOOHOBBIE KHCIIOTHI. 7 1
CrnosxHble 3¢upsl
3.3 VYriaeBoasl 3 1




Hroro no pazneny

Pa3znea 4. A3oTcoaepxaiiue OpraHnyecKkue coeIuHeHus

13

4.1 AMUHBI. AMUHOKUCIIOTHL. benkn 3
Hroro mo pazaeny 3
Pa3pnen S. BeicokoMoJIeKy A pHbIe COeIUHEHUS

5.1 ‘ [Tnactmaccel. Kayuyku. Bojgokna 2
Uroro no pazneny 2
OBUIEE KOJIMYECTBO YACOB I10 34

[TPOTPAMME




YYEBHO-METO/IMYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

METOINYECKHUE MATEPHUAJIBI U1 YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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