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COJEPKXAHUE OBYUYEHUA
10 KIIACC
OPTAHUYECKASA XUMUA

TeopeTnyeckue 0CHOBBI OPraHMYECKOM XMMHHU

[Ipenmer opraHn4YecKOi XUMHH: €€ BOSHUKHOBEHUE, Pa3BUTUE U 3HAUCHHUE B
MOJIyYEHUH HOBBIX BEIIECTB W MATEPHUAIOB. T€OpUs CTPOEHUS OPraHUYECKHX
coenunennit A. M. bBytnepoBa, €€ ocHOBHbIE TI0JI0KeHUS. CTPYKTYpHBIE (OPMYJIbI
OpraHMYecKUX BemlecTB. [omoisorusi, wu3oMmepus. XHUMHUYECKass CBA3b B
OpPraHUYECKUX COCTUHEHUAX — OJUHAPHBIE U KPATHBIE CBSI3U.

[IpencraBienne o kiaccupuUKaluu OpraHnyeckux BemlecTB. HomeHnkmarypa
OpraHUYEeCKUX COCIMHEHMH (CUCTeMaThyeckas) M TpPUBHAJIbHBIC Ha3BaHUS
BAKHEHUIIINX MPEICTABUTEIEH KIIACCOB OPraHUYECKUX BEIIECTB.

OKCIEpUMEHTAIbHBIE METOJbl HM3YYEHHsS BEIIECTB M HUX MPEBpAIICHUI:
O3HaKOMJIEHHE ¢ 00pa3liaMHi OPraHMYECKUX BEIECTB U MaTepualaMy Ha UX OCHOBE,
MOJICIMPOBAaHUE MOJIEKYJ OpPraHMYECKHX BEIECTB, HAOIIOJACHHE M OMNHCAHUE
JEMOHCTPALMOHHBIX OMNBITOB MO MPEBPAIICHUIO OPraHUYECKHX BEUIECTB IpHU
HarpeBaHuM (IUI1aBJIeHUE, OOYTJIMBAHUE U TOPEHUE).

Yriaesoaopoasl

AJIKaHBI: COCTaB M CTPOEHUE, TOMOJOTHYECKHMU psan. Meran u sTtaH —
npocTelliue MNPEJCTABUTENN AalIKaHOB: (PU3NYECKHE U XHUMHYECKHE CBOMCTBA
(peakuuu 3aMelleHus] U TOpPEHUs), HAaxOXKJIEHUWE B TMPUPOJE, MNOJYyUYECHUE U
IPUMEHEHUE.

AJKEHBI: COCTaB M CTPOEHUE, TOMOJOTHUYECKHM psii. DTUIEH U MPOMMIEH —
OpocTeiline NPEeACTaBUTENN aJKEHOB: (PU3NUYECKHE W XHMUYECKHE CBOMCTBA
(peakuuu TUAPUPOBAHMS, TAJOTEHUPOBAHUA, THUAPATALMUHU, OKHCICHUS W
NOJINMEPHU3ALINH ), TOJTYyYEHUE U IPUMEHEHHE.

Ankanuensl: Oyrtaauen-1,3 u MerunOyrtanueH-1,3: cTpoeHue, BakHeWIIne
XUMUYECKHE CBOWCTBa (peakuus noiaumepusaunu). [lomyyeHue CHHTETHYECKOIO
Kay4dyKa U pE3UHBI.

AJKHUHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, FTOMOJIOTUYECKUMA psifi. ALIETUIICH
— MPOCTEHIIMHA NpeICTaBUTENb AJIKMHOB: COCTaB, CTpOEHHUE, (U3UYECKUE WU
XUMUYECKHE CBOMCTBA (pEakLUMH T'MAPUPOBAHUS, raJOT€HUPOBAHUS, TUAPATALINH,
rOpEHUs), OJyYEHUE U IPUMEHEHUE.

Apensl. benszoin: coctaB, crpoeHue, QU3NYECKHE U XMMHYECKUE CBOICTBA
(peakiuy raJoreHUpOBaHUsSI U HUTPOBAHUS), MOJIyYEHUE U NMpUMEHeHue. Tonyon:
cocmas, cmpoeHue, ¢uauueckue U  XuMuueckue  ceoucmea  (peakyuu
2an102eHUPOBANUSL U HUMPOBAHUSL), noyyeHue u npumenerue. TOKCUYHOCTb apEHOB.



['eHeTnyeckas CBI3b MEXAY YIVIEBOAOPOAAMU, NMPUHAIIEKAIMMHA K Pa3INYHBIM
KJIaccam.

[IpuponHble UCTOYHMKU YII€BOAOPOAOB. IIpupoaHelii ra3 W IOIyTHBIC
HedTanble ra3pl. Hedth um e€ mpoucxoxnenue. CrnocoObl nepepadOTKu HEPTH:
NEPEroHKa, KPEKUHI (TePMUYECKUW, KaTaUTUYECKHil), mnuposu3. I[IpoayKTsl
nepepaboTku He(TH, UX MPUMEHEHHE B MPOMBIIIEHHOCTA U B ObITy. KameHHBIN
yroJib U IPOAYKTHI €T0 NMepepadOoTKH.

OKCIEPUMEHTAIIBHBIE METOJbl HM3Y4YEHMS BEIIECTB M HX IPEBpALICHUIL:
03HAaKOMJIEHHE C 00pa3laMu IJIaCTMACC, KaAy4yKOB U Pe3uHbl, Koyekunu «Hed1b»
U «YTOIb», MOJAEIUPOBAHUE MOJEKYJ YIIEBOAOPOAOB M TAJIIOr€HONPONU3BOIHBIX,
IPOBEJCHUE PAKTUYECKOW pabOThl: MOTyUYEeHUE TUIICHA U U3YYEHHE €r0 CBOMCTB.

Pacuérnbie 3agaun.

Bbluncnenuss 1o ypaBHEHMIO XUMHYECKOM peakuuu (maccbl, oObEMa,
KOJIMYECTBA MCXOJHOIO BEIIECTBA WM MPOAYKTA PEAKUUU MO M3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJHBIX BEIIECTB I IPOJTYKTOB PEAKIIUH).

Kucnopoaconepxamue opranniyecKkue CoeAnHeHHs

[IpenenbHbie OQHOATOMHBIC CIMPTHL. MeETaHOJ U DTAHOJN: CTPOCHHE,
¢u3znueckue M XUMHYECKHE CBOMCTBA (peakuMM C AaKTUBHBIMU MeETaJlJIaMH,
raJIor€HOBOJIOPOJaMH, TOpEHHue), npuMeHeHue. BoaopoaHbie CBS3M  MEXAY
MOJIEKYJIaMU CIIUPTOB. JIeCTBUE METaHOa ¥ ITAHOJIA HA OPTaHU3M YEJIOBEKA.

MHOroaToMHbl€  CHUPTBHL. OJTWIEHIJMKOAb M  INIMLEPUH: CTPOEHUE,
¢usznyeckue W XUMHUYECKHME CBOICTBa (B3aUMOJIEHCTBUE CO IIEIOYHBIMU
MeTalJlaMH, KaueCTBEHHas peakuusi Ha MHOTOAaTOMHBIE crupThl). JleiicTBue Ha
opranusM yenoseka. [[pumenenne ruuepruHa U TUIICHIITUKOJIA.

®deHon: CTpOCHHME MOJEKYJbl, (HU3NYEeCKUe M XHUMHUYECKHE CBOMCTBA.

Toxcuunocts (penona. [lpumenenue gpenona.

Anpneruapl U Kemowuwvl. DopManpieruj, aueTAIbAETUN: CTPOCHUE,
dbu3uYecKre U XMMHUYECKHE CBOMCTBA (pEaKklMU OKUCICHHUS U BOCCTAHOBIICHHS,
KAueCTBEHHBIC PEAKIINN), MOJyYCHUE U IPUMEHECHUE.

OAHOOCHOBHBIE MIPECNIbHBIE KAPOOHOBBIE KUCIOTH. MypaBbuHas U YKCYCHas
KHUCIIOTBI: CTPOEHUE, (PU3MUYECKUE U XUMUYECKUE CBOMCTBA (CBOMCTBA, OOIIME JJIst
KJ1acca KUCJIOT, peakus 3Tepudukanun), noidyyeHue u npumenenue. CreapuHoBas
U OJIEMHOBAsI KUCJIOTHI KaK MPEJICTABUTEIN BBICHIMX KapOOHOBBIX KHUCJIOT. Mblia
KaK COJIM BBICIIMX KAPOOHOBBIX KUCJIOT, UX MOIOIIIEE JIEUCTBUE.

CrnoxHble >(QUpbHl KaK MPOU3BOJHBIE KapOOHOBBIX KHUCJIOT. [ uuponus
cinoxHbIX 3¢upoB. XKupsl. ['uaponus xxupos. [Ipumenenue xxupoB. buonoruueckas
POJIb KUPOB.

YrneBompl:  cocTtaB, KjacCH(UKAIMS  yriaeBOoAOB  (MOHO-, JH- U
nonrcaxapubpl). [Jr0Kko3a — MpocTeInii MOHOCaXapwI: OCOOCHHOCTH CTPOCHUS



MOJIEKYJIbI, (PU3HUECKHe U XMMHUECKHE CBOWCTBA (B3aUMOICHCTBUE C TUAPOKCUIOM
meau(1l), okucnenne aMMuagyHbIM pacTBOpOM okcua cepedpa(l), BoccranoBneHue,
Opo’kKeHHe TII0KO3bl), HAX0XACHHE B PUPOJIe, TPUMEHEHUE, ONOIOrHYecKast poJib.
®dorocunTe3. PpyKTO3a KaK U30MEP TIIFOKO3HI.

Kpaxman u nemnono3a Kak npupojHbie noiaumepsl. CTpoeHue Kpaxmania u
HEeJUTI0JIo3bl.  PU3MYECKME W XHMHYECKHE CBOMCTBAa Kpaxmaya (TUOpOJIu3,
KaueCTBEHHAsI PEAKIIUs C HOJIOM).

OKCIIEpUMEHTAIbHBIE METOJIbl HM3y4YEHHUs BELIECTB W MX IPEBpALLCHUIA:
IpOBE/ICHHE, HAOJIIOJICHHE W ONHMCAHHE JEMOHCTPALMOHHBIX OIBITOB: TOPEHUE
CIUPTOB, Kau€CTBEHHBIE PEAKIMM OJHOATOMHBIX CIHUPTOB (OKHCIEHUE ATaHOJa
okcuznoM Menu(Il)), MHOroaTOMHBIX CHHPTOB (B3aUMOJEHCTBUE TJIMIIEPUHA C
rugpokcugom meau(1l)), anpaeruioB (OKMCIEHUE aMMUAYHBIM PaCTBOPOM OKCHJIA
cepeopa(l) u rugpoxcumom wMenu(ll), BzammomaecTBUE Kpaxmana C HOJOM),
IPOBEICHHUE NMPAKTUYECKON pabOThI: CBOICTBA pACTBOPA YKCYCHOM KUCIIOTHI.

Pacuérnsie 3agaun.

Boluucnenuss mo ypaBHEHHMIO XHWMHMYECKOW peakiuu (Macchl, 00BEMA,
KOJIMYECTBA MCXOJHOrO BEIIECTBA WJIM MPOAYKTAa PEaKUUU MO M3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJIHOTO M3 UCXOJHBIX BEIIECTB WM MPOJIYKTOB PEAKLIUH).

A3oTcoeprkane OpraHu4eckue COeIMHEHHUS.

AMUHOKHUCIIOTHI KaK aM(QOTEpHbIE OPTaHUYECKUE COeANHEHNS. PUBNIECKUE U
XUMHUYECKUE CBOMCTBA aMHHOKUCIOT (Ha mNpuMepe riauuuHa). buonormyeckoe
3Ha4eHUE aMUHOKUCIOT. [lenTusl.

benku kak NpUPOJHBIE BBICOKOMOJIEKYJISIpHBIE coenuHeHus. IlepBuunas,
BTOpUYHAsE M TpPETUYHAs CTPYKTypa OeiakoB. XUMHYECKHE CBOMCTBa OEIKOB:
TUAPOJIN3, ICHATYpAIlHsl, KAYeCTBEHHBIC PEAKIINK Ha OCJIKU.

OKCIEpUMEHTAIbHBIE METOJbl H3YYEHHS BEUIECTB M HX NPEBpalICHUN:
HaAO0JII0/ICHUE U OMHMCAHUE JEMOHCTPAIIMOHHBIX ONBITOB: JeHaTypalus OeJIKOB MpU
HarpeBaHUM, LIBETHbIE PEAKIIUH OEIKOB.

BbicokoMoJIeKY IsIDHBIE COCUHEHHS

OCHOBHbIE TMOHSATUS XUMUU BBICOKOMOJIEKYJISIPHBIX COEAUHEHHI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJMMEPU3ALNN, CPEIHSS MOJEKYISIpHas
Macca. OCHOBHBIE METOABbl CHHTE3a BBICOKOMOJIEKYJIAPHBIX COEAMHEHUN —
MOJINMEPHU3ALIMS U MOJTUKOHAEHCAIHS.

OKCIEpUMEHTAIbHBIE METOJbl HM3YYEHHS BEIIECTB M HUX MPEBPAIICHUIL:
O3HaKOMJIEHHE ¢ 00pa3llaMH MPUPOJHBIX U UCKYCCTBEHHBIX BOJOKOH, IMJIACTMACC,
Kay4yKOB.

MexnpeamMeTHbIe CBA3U.

Peanmmsannst MeXIIpeIMETHBIX CBA3EH NP N3YUYECHHH OPTaHUYECKON XMMHH B
10 kiacce OCYLIECTBISETCS YEpe3 HCIIOIb30BAHME KaK OOIIMX €CTECTBEHHO-



HAYYHBIX TIOHSTHH, TaK W TOHSATHH, SBISIOMUXCS CUCTEMHBIMU JUISI OTIEIBHBIX
MPEIMETOB €CTECTBEHHO-HAYYHOI'O IIMKIIA.

OO01Me eCTeCTBEHHO-HAYUYHbIE TIOHATHUS: SBJICHUE, HAYYHBIN (akT, TUIIOTE3a,
3aKOH, TEOPHs, aHAJU3, CUHTE3, KiIacCU(PUKaIMs, MEePUOIUIHOCTh, HAOIIOJEHUE,
U3MEPEHUE, IKCIIEPUMEHT, MOICIIMPOBAHUE.

@dusuka: Marepusi, DJHEpPrus, Macca, aroM, OJJIEKTPOH, MOJIeKYJa,
DHEPIeTUYCCKUM yPOBEHBb, BEIIECTBO, TeIO, OOBEM, arperaTHoe COCTOSHUC
BEIIECTBA, (PU3UUYECKHUE BETUUMHBI U €AMHUIIBI UX U3MEPCHHUS.

buonorusi: kierka, opranusM, Ouocdepa, oOMEH BEIIECTB B OpraHU3ME,
dboTocuHTE3, OMOJOTHYECKH aKTHBHBIC BemiecTBa (O€IKH, YIJIEBOIbI, KHUPHI,
dbepMeHTHI).

['eorpadusi: MuHEpaNbl, TOPHBIC MTOPOJIBI, IMOJE3HBIC UCKOIMAEMbIC, TOTUIUBO,
pecypchl.

TexHOJOTHsA: TNHINEBBIE TMPOAYKTHI, OCHOBBI PAlMOHAIBHOTO TUTAHUS,
MOIOIIIUE CPEJICTBA, JICKAPCTBEHHBIE U KOCMETUYECKHUE MpenapaThl, MaTepUalibl U3
HUCKYCCTBEHHBIX U CHHTETHUECKHX BOJIOKOH.

11 KIIACC
OBIIASA N HEOPTAHUYECKAA XUMUSA

Teopernueckne 0CHOBbI XUMHH

XuMUYEeCKHl 3neMeHT. AToM. Sapo aroma, H30TONBL. DIJIEKTPOHHAS
000J104Ka. DHEpPreTUYecKue yYpoBHU, MOAYPOBHU. ATOMHbIE opOutanu, s-, p-, d-
aneMeHThl. OCOOCHHOCTH pachpesieNieHusl 3JIEKTPOHOB MO OpOUTAIAM B aTomax
DJIEMEHTOB MEPBBIX YETHIPEX TEPUOIOB. DIEKTPOHHASI KOH(PUTYPAIUS ATOMOB.

[Iepronnueckuit 3akoH u [lepuoanueckas cucreMma XMMUYECKUX 3JIEMEHTOB /1.
N. MenneneeBa. CBs3b NEpUOIUYECKOr0 3akoHa M llepmoanueckoil cucrembl
xuMuyeckux sneMeHToB JI. M. MeHnaeneeBa ¢ COBPEMEHHOW TEOpUEU CTPOEHHUS
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHUSI CBOICTB XHMHUYECKHX DJIEMEHTOB U
o0pazyeMbIX MMH TPOCTBIX M CJIOXHBIX BEIIECTB MO TpyNmaM U MEpHOJIaM.
3HaYeHUe NMEPUOANYECKOTO 3aKOHA B pa3BUTHHU HAYKHU.

CrpoeHue BemiecTBa. XUMHYECKass CBS3b. BHAbl XUMHUYECKOW CBS3H
(koBaJIeHTHAsT HEMOJISIpHAsT W TOJISIpHAs, MOHHAs, MeTajuimdeckas). MexaHu3mbl
00pa3oBaHUsI KOBAJCEHTHOW XUMHUYECKON CBA3M (OOMEHHBII U  JIOHOPHO-
akuenTopHbelil). BomopomgHas cBs3b. BaneHTHOCTh. DIEKTpOOTPUIATEIBHOCTb.
Crenenp okuciieHHs. IOHbI: KATUOHBI U AHUOHBI.

BemectBa MOJEKYJSIPHOIO M HEMOJIEKYJSIPHOTO  CTPOEHUSA.  3aKOH
NOCTOSIHCTBA COCTaBa BEIECTBA. THIBI KPUCTAJUIMYECKUX PEIIETOK. 3aBUCUMOCTh
CBOWVCTBA BEILIECTB OT TUIA KPUCTATUIMYECKON PEIIETKHU.



[lonstne o nucnepcHbIXx cucTeMax. VICTUHHBIE WM KOJUIOWIHBIE PACTBOPHI.
MaccoBas 1011 BEelIecTBa B paCTBOPE.

Knaccuduxanus HEOPTaHUYECKUX COEIMHEHU. Homenknatypa
HEOPraHUYECKUX BelIeCTB. [eHeTuyeckas CBA3b HEOPraHUYECKHWX BEUIECTB,
MPUHALICKAIIUX K PA3TUYHBIM KJIaccaM.

Xumunyeckass — peakius.  Knaccudukanumss  XMMHYECKHUX — peakiuid B
HEOPraHMYECKOM M OpPraHWYeCKOM XMMHHU. 3aKOH COXPAHEHHUsSI MAacChl BEIIECTB,
3aKOH COXPAHEHUS U MPEBPALLCHHS YSHEPTUH IPU XUMHUECKUX PEAKLIMIX.

CkopocThb peakuuu, e€ 3aBUCUMOCTb OT pa3iudHbIX (pakTopoB. OOpaTUMbIe
peakuun. XuUMHYECKOe paBHOBecue. DaKTOpbl, BIUAKOIIAE HA COCTOSHHE
XxuMHu4eckoro pasHoBecus. [Ipunnun Jle [larense.

DnekTpoauTnyeckas aucconuanusa. CriibHbIE U ciadbie 351eKTpoauThl. Cpena
BOJHBIX PaCTBOPOB BEIIECTB: KUCas, HEUTpaIbHas, LEIOUYHAS.

OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIC PEAKIIUH.

DKCNEPUMEHTAIbHBIE METOJAbl M3YyYE€HUsS BEUIECTB M HX IPEBPAIICHUN:
neMoHcTpanus tabnun «llepuoguueckas cuctemMa XUMHUYeCKuX 3yeMmeHToB JI. .
MenpeneeBa», U3ydeHHE MOJEIEH KPUCTANIMYECKUX PEMIETOK, HaOIIoJIeHue U
OTNHUCaHUE JEMOHCTPAIMOHHBIX U JIA0OPATOPHBIX OMBITOB (Pa3yIoKEHUE TIEPOKCHIA
BOJIOPOJA B MPUCYTCTBUU KATAIM3ATOPA, ONPEIAECICHUE CPEIbl PACTBOPOB BEIIECTB
C TTIOMOIIBI0 YHUBEPCAITBHOT'O HHIUKATOPA, PEaKIIMA HOHHOTO 00OMEHA), IPOBEICHUE
paKkTU4YeCKol paboThl « BiusiHue pa3nudHbX (aKTOPOB HA CKOPOCTh XUMUYECKOU
peakuum».

Pacuérnrpie 3anaun.

Pacuéter 10 ypaBHEHMAM XUMHYECKHX pEAKUHH, B TOM YHCIE
TEPMOXUMHUYECKUE PACUETHI, PACYETHI C UCTIOJIb30BAHUEM NOHATHS «MaCCOBas JOJIS
BEILIECTBAY.

Heopranuuyeckass xumus

Hemeramnel. Ilomoxkenue HemetaiuioB B llepuoguueckoir  cucreme
xumuueckux sneMenTtoB [[. M. MenpeneeBa U1 0COOEHHOCTU CTPOCHHSI aTOMOB.
du3nyuecKkre CBONCTBA HEMETAUIOB. AJUIOTPONUS HEMETAUIOB (HAa MpuMepe
KHCJIOpOJIa, cephl, hochopa u yriepoa).

XUMHUYECKHE CBOMCTBA BAXKHEWIIIMX HEMETAUIOB (TaJioreHOB, CEPbI, a30Ta,
docdhopa, yriepoga U KpEeMHHs)) U MX  COeAUMHEHUM  (OKCHIOB,
KHUCJIOPOJICOJIEPKAITUX KUCIOT, BOAOPOIHBIX COSTUHEHHUI).

[IprumeHeHne BaXXHEUIINX HEMETAILUIOB U UX COEUHEHUMN.

Merannel. Ilonoxenne meramioB B llepuoanueckoil cuctemMe XMMHUYECKUX
anemenToB [[. . MenaeneeBa. OCOOEHHOCTU CTPOEHHUS IEKTPOHHBIX 000J0YEK
aToMoB MeTajuioB. O6mme (usnyeckue cBoricTBa MeTauioB. CIiaBbl METAILIOB.
DIIEKTPOXUMHYECKUN Pl HANPSHKEHUI METaJIOoB.



XUMHUYECKHE CBOMCTBA BAXKHEUIMX METAUIOB (HATPUM, Kauil, KaJbIUH,
MarHui, aJlOMUHUM, ITUHK, XPOM, JKEJI€30, MEJIb) U UX COCTUHECHUM.

OO6mue crnocoObl MOJIydeHUs MeTauioB. [IpuMeHeHne MeTalsioB B OBITY H
TEXHHUKE.

DKCNEPUMEHTAIbHBIE METO/bl HM3YyYEHUS BEHIECTB M HUX MPEBPAIICHUN:
U3yUYCHHUE KOJUIeKIMU «MeTtamibl U CIUIaBbDy, 00pa3lOB HEMETAJUIOB, PEIICHUE
DKCIICPUMEHTAIBHBIX 3a/1a4, HaOJNIOJCHHWE M OIMCAaHHWE JIESMOHCTPAIlMOHHBIX U
Ja00paTOPHBIX OMBITOB (B3aMMOJCHCTBHE THUIPOKCHUIA ATIOMUHUS C PACTBOPAMHU
KHUCJIOT U IIeJ0UYel, KaYeCTBEHHBIC PEaKIIMU Ha KATHOHBI METAJLJIOB).

PacuéTtHbie 3amaun.

Pacuérel mMaccel BemecTBa Wi 00bEMA ra3oB IO M3BECTHOMY KOJIHUYECTBY
BCILIECTBA, Macce WIM OOBEMY OJHOTO W3 YYaCTBYIOIIMX B PEAKIIUHU BEIIECTB,
pacuéThl Macchl (00bEMA, KOJTMYECTBA BEIIECTBA) MPOIYKTOB PEAKIIUHU, €CJIH OHO
Y3 BEILIECTB UMEET MPUMECH.

XuMHS U KU3Hb

Ponp xuMum B oOecrieueHHH 3KOJOTHYECKOM, YHEPTeTHUYCCKON W IMHIIEBOM
0€30MacHOCTH, Pa3BUTUM MEAUIMHBL. [loHATHE O HAyYHBIX METOJax ITO3HAHMS
BEIIIECTB U XUMUYECKUX PEAKLIHM.

[IpencraBnenuss 00 OOMIMX HAYYHBIX MPUHIHUIIAX [TPOMBIILICHHOTO
MOJY4YE€HUS BAXKHEUIINX BEIIECTB.

YemoBek B MHUpPE BEHIECTB W MAaTEpHAIOB: BAXKHEUIIME CTPOUTEIBbHBIC
Marepuaiabl, KOHCTPYKIIMOHHBIE MAaTE€pHajbl, KpacCKh, CTEKJIO, KepaMHKa,
MaTepuanbl JJsl 3JIEKTPOHUKH, HAHOMATEpPUAJIbl, OPraHUYECKUE U MHUHEpaJIbHbIC
yaoOpeHus.

XuMHsI ¥ 3J0pOBbE YEJIOBEKA: IpaBHWJia MCIIOJb30BAHUSA JIEKAPCTBEHHBIX
npenapaToB, IIpaBuiia 0€30IMacHOT0 UCITOIb30BaHUS IIPENapaToB OLITOBON XUMHUH B
TTOBCEIHEBHOM JKU3HH.

MexnpeamMeTHbIe CBA3U.

Peanuzanmss  MeXNpeaIMETHBIX  CBsI3ed NpU  HM3y4YEHHM OO0Ied u
HEOpraHu4eckol XuMuu B 11 Kiacce oCyIIECTBISIETCA Ye€pe3 MCIIOIb30BAaHUE KaK
OOIMX EeCTeCTBEHHO-HAYYHBIX TOHATHUH, TaK W TIOHATUM, SBIISIFOLIUXCS
CHUCTEMHBIMM ISl OTAECIBHBIX MTPEIMETOB €CTECTBEHHO-HAYYHOIO IIMKJIA.

OO01mMe eCTEeCTBEHHO-HAYUYHbIE MOHSTHUS: Hay4yHbIM (pakT, rumores3a, 3aKoH,
TEOpHs, aHalu3, CHHTE3, KJIacCH(PUKAINS, TEePUOJANIHOCTh, HAOIIOICHHE,
AKCIIEPUMEHT, MOJICIIUPOBAHUE, U3MEPEHUE, SIBJICHUE.

dusukKa: MaTepus, SHEPrusi, Macca, aToM, dJIECKTPOH, IPOTOH, HEUTPOH, UOH,
M30TOM, PAJIUOAKTUBHOCTh, MOJIEKYJIa, SHEPre€TUYECKUN YPOBEHD, BEILIECTBO, TEIO,
00BEM, arperaTHOe COCTOSIHHE BEIIECTBA, (PM3WUYECKHUE BEIMYMHBI U CIMHUIIBI UX
W3MEPEHHUS, CKOPOCTb.



buonorus: kneTka, opraHuW3M, JKOCHUCTeMa, Owocdepa, Makpo- U
MUKPO3JIEMECHTHI, BATAMHHBI, OOMCH BEIIIECTB B OPraHHU3ME.

['eorpadus: MuHEpasbl, TOPHBIC TOPOIbI, TOJIC3HBIE UCKOMAEMbIC, TOILIHBO,
peCypCHl.

TexHOJIOTHS: XUMHUYECKass MPOMBIILICHHOCTh, METaUTyprusi, POU3BOJICTBO
CTPOMUTEIIbHBIX MaTepPUAJIOB, CEIIbCKOXO3SHCTBEHHOE IPOM3BOACTBO, ITHIIEBAs
IPOMBIIUICHHOCTh,  (papMaleBTUYCCKash  MPOMBINIICHHOCTb,  IPOU3BOACTBO
KOCMETHYECKHUX TIperapaToB, MPOU3BOJCTBO KOHCTPYKIIMOHHBIX MAaTepHalioB,
AJIEKTPOHHASI POMBIIIIEHHOCTh, HAHOTEXHOJIOTHH.



[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOT'PAMMBI 110 XUMHNNU
HA BA30BOM YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHNA

JIMYHOCTHBIE PE3YJIBTATDBI

dI'OC COO ycranaBiuBaeT TpeOOBaHHWS K pe3yjbTaraM OCBOCHUS
0o0yUalmMUMHUCId TpOorpaMM CpeaHero oo6mero ooOpa3oBaHus (JIMUHOCTHBIM,
METanpeIMETHBIM W TOpeIMETHbIM). HaydHo-mMeToauyeckoll OCHOBOM s
pa3pabOTKU TJIAHUPYEMBIX PE3yJIbTaTOB OCBOCHUS MPOrPAMM CPEIHETO OOIIEero
00pa3oBaHUs SIBISIETCS CUCTEMHO-/IEATEIbHOCTHBINA MOAXO/.

B COOTBETCTBUM C CHUCTEMHO-JACITEIHLHOCTHBIM TOAXOJOM B CTPYKType
JUYHOCTHBIX PE3yJIbTAaTOB OCBOCHUS MNpeAMETa «XHMUS» Ha YPOBHE CPEIHErO
o011ero 06pa3oBaHus BbIIEICHBI CIETYIOIINE COCTABISIONIHUE:

OCO3HaHHE OOYYAIOIUMUCS POCCUHUCKON TPaKTaHCKOW HIACHTUYHOCTH —
TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSITEIbHOCTH U CAMOOIIPEACIICHUIO;

HaJU4Yue MOTUBAIIMU K 00YUCHHUIO;

I[EJICHANPABIICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHUIN JTMYHOCTH HA OCHOBE
KITFOUEBBIX [ICHHOCTEW W UCTOPUUYECKUX TPAIAULINA 0a30BOM HAYKU XUMUH;

TOTOBHOCTh M CIOCOOHOCTH OOYYAIOIIUXCSl PYKOBOJACTBOBATHCS B CBOEH
JEATEIIbBHOCTH LEHHOCTHO-CMBICIIOBBIMUA yYCTAHOBKaMHU, NPUCYIIMMHU LEIOCTHOM
CUCTEME XMMHYECKOr0 00pa30BaHus;

HaJM4Yue MPaBOCO3HAHUS HKOJOTHUECKON KYJIbTYypbl U CIIOCOOHOCTH CTaBUTh
LEJIU U CTPOUTH )KU3HEHHBIE MJIAHBI.

JIn4HOCTHBIE pE3yJIbTaThl OCBOCHUS IpeaMeTa «XHUMHS» JOCTUTalTCA B
€AMHCTBE YYEOHOM U BOCIHUTATEIBHOM JIEATEIIBHOCTH B COOTBETCTBUU C
TYMaHUCTUYECKUMHU, COLIUOKYJIBTYPHBIMU, TyXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMU
U WeaJaMd POCCHUUCKOTO TPaKTAHCKOTO OOIECTBa, MPUHITHIMA B OOIIECTBE
HOpMaMH ¥  TpaBWIAMH  TOBEJEHHUSA, CIOCOOCTBYIOUIUMHU  TMpolleccaM
CaMOIIO3HAHUS, CAMOPA3BUTHS W HPABCTBEHHOTO CTAHOBJIEHUS JIMYHOCTH
00yJaroIMXxcs.

JIuyHOCTHBIE pe3ydbTaThl OCBOEHUS NpeAMeTa «XHUMHS» OTPAKAIOT
c(OpPMHUPOBAHHOCTh OTBITA ITO3HABATEIILHOW U TPAKTUYECKON ESITEIbHOCTH
00ydJaronuxcst Mo peaau3al MPUHATHIX B O0IIECTBE IIEHHOCTEH, B TOM UYUCIE B
YacTH:

1) rpamIaHCKOTO BOCIMTAHMS:

OCO3HAHUS 00YUYAIOIUMHUCS CBOMX KOHCTUTYIIMOHHBIX TIPAaB U 00S3aHHOCTEH,
YBaKEHHUS K 3aKOHY U ITPABOIOPSAIKY;

NPEACTABICHUS O COLUMAJbHBIX HOpPMax M MpaBUIaX MEKINYHOCTHBIX
OTHOIIIEHUH B KOJIJIEKTURE;



TOTOBHOCTH K COBMECTHOM TBOPUYECKOU AEATEILHOCTH NPU CO3/ITaHUH YUEOHBIX
MIPOEKTOB, PEIICHUN YU€OHBIX U MMO3HABATEIIBHBIX 33/1a4, BBIMOTHEHUU XUMUYECKUX
HKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMUMATh M NPUHUMATh MOTHUBBI, HAaMEpPEHHUsI, JIOTUKY H
apryMEHTBI IPYTUX MIPU aHATU3€ PA3IMYHBIX BUJIOB YUYEOHOU JAEATEILHOCTH;

2) NaTPUOTUYECKOTO BOCTIUTAHMS:

LEHHOCTHOIO OTHOILIEHWS K HCTOPUYECKOMY M HAay4YHOMY HaCIEIUIO
OTEYECTBEHHOW XMMHH;

YBaXEHUSI K MPOLECCY TBOpYECTBA B OOJACTH TEOPUU M MPAKTUYECKOIO
NPUMEHEHUS! XMUMHUHU, OCO3HAHUS TOTO, YTO JOCTHXKEHHUSI HAyKU €CTh pe3yJbTar
JUIMTENIbHBIX ~ HAOJMIOJEHUN, KPOMOTIUBBIX  OSKCIEPUMEHTAIBHBIX  IOWCKOB,
MOCTOSIHHOTO TPYyJa YYEHBIX U NPAKTUKOB;

MHTEpeCca U N03HABATEIbHBIX MOTUBOB B [TOJIYUYE€HHUH U MOCIEIYIOIIEM aHAIU3E
nH(OpMAIINK O NMEPEIOBBIX JOCTHKEHUSIX COBPEMEHHON OTEYECTBEHHOM XUMMUH;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPABCTBEHHOI'O CO3HAHUSI, STUYECKOTO TTOBEAECHUS;

CIIOCOOHOCTH OIIEHUBATH CUTYAIlMH, CBSI3aHHBIE C XUMHUUYECKUMU SIBJICHUSIMHU,
U MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYSICh HA MOPAJIbHO-HPABCTBEHHbIEC
HOPMBI U IICHHOCTH;

TOTOBHOCTH OLIEHWMBATH CBOE IOBEJIEHUE M INOCTYIKHM CBOMX TOBapHIIEH C
MO3ULIMI HPABCTBEHHBIX M IPABOBBIX HOPM U OCO3HAHHE MOCIEACTBUN 3THUX
MIOCTYTIKOB;

4) popmMupoBaHHs KYJIbTYPHI 310POBbS:

NOHMMAaHHUs IEHHOCTEH 370poBOro W 0Oe30macHOro o0pas3a JKU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHONICHHS K COOCTBEHHOMY (pu3myeckomy u
IICUXUYECKOMY 3JI0POBBIO;

coOmro/ieHns mpaBuil 0e30MacHOro oOpaleHusi ¢ BeUleCTBaMU B OBITY,
IIOBCEHEBHOM XU3HU U B TPYJAOBOM AEATEIBHOCTH;

MOHMMAHMUSI LEHHOCTH TPaBUJl HWHJUBUAYAIBHOTO W  KOJUIEKTUBHOIO
0€30MacHOr0 MOBEICHUS B CUTYAIIUAX, YTPOXKAIOIINUX 3TOPOBBIO M KU3HU JIIOICH;

OCO3HaHMS MOCIEJICTBUNA W HEMPUSATUS BPEAHBIX MPHUBBIUEK (yHNOTpeOIeHUs
aJIKOT0JIsI, HAPKOTUKOB, KYpEHUS);

5) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHUKATUBHONM  KOMIIETEHTHOCTH B  Y4e€OHO-UCCIEAOBATEIbCKOM
NEeSTENbHOCTH, OOINECTBEHHO TMOJE3HOM, TBOPYECKOW W JPYrUX BHAAX
NEeATEIIbHOCTH;

YCTAaHOBKM Ha aKTUBHOE Yy4YacTHE B pEUICHUM MPAKTHUYECKUX 3a]ay
COIMAJIbHOM HAIMPaBICHHOCTH (B paMKaxX CBOETO KJacca, IIKOJIbI);



MHTEpeca K MPaKTUYECKOMY M3Yy4YEeHUI0 npodeccuil pa3auyHOro pojia, B TOM
YUCJIE HA OCHOBE IPUMEHEHUS TPEAMETHBIX 3HAHUI 110 XUMHUH;

YBAXKEHHUS K TPYAY, JHOJIAM TPyJa U pe3ybTaTaM TPYAOBOU IESATEIbHOCTH;

TOTOBHOCTM K OCO3HAaHHOMY BbIOOPY HWHIUMBHUAYAJbHOH TPACKTOPUHU
oOpazoBaHusi, Oyaymieil mpodeccu W peaau3alud COOCTBEHHBIX >KHU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHUHU, UHTEPECOB U
oTpeOHOCTEH 00IIeCTBa;

6) 3K0JI0TNYeCKOro BOCIIUTAHMSA:

AKOJIOTMYECKU 11€71eCO00pa3HOTO OTHOIICHHUS K TPHUPOJIe, KaK HCTOUYHHUKY
CYIIECTBOBAHUS KU3HU Ha 3eMIIE;

MOHUMAHUSI TJIOOATBHOTO XapakTepa SKOJOTUYECKUX MPOOIeM, BIIHSHUS
PKOHOMUYECKHUX MPOLIECCOB HA COCTOSIHUE MTPUPOJTHON U COLUATIBHOU CPEIbI;

OCO3HaHUS HEOOXOJUMOCTH HCIIONb30BAHUSA JOCTHIXKEHUW XUMHH  JUIs
pelieHust BOPOCOB PAllMOHAIBHOTO MPUPOI0TI0JIH30BAHMS;

AKTUBHOIO HENPUATHS JEUCTBUM, NPUHOCIIIUX BpEI OKpYXKaroueu
MPUPOTHON Cpejie, YMEHHsSI TPOTHO3WPOBATh HEOJIArONMPHUATHBIE IKOJIOTHYECKUE
MOCJIEICTBUSA MPEANIPUHUMAEMBIX IEUCTBUN U NMPEIOTBpALATh UX;

HaJUYUsl Pa3BUTOTO IKOJIOTHYECKOr0 MBIIIIECHUS, IKOJIOTUUECKON KYJIbTYPHI,
OTIBITa NEeSATeIbHOCTH AKOJIOTMYECKOM HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBATbCSI MU B IO3HABATEIbHOM, KOMMYHUKATUBHON M COLMAIIBHOUN
MPAKTUKE, CIOCOOHOCTH M yMEHUS AaKTUBHO MPOTUBOCTOSTH HJACOJOTUHU
xemooouu;

7) UEHHOCTH HAYYHOI'0 NO3HAHMSA:

c(hOPMHUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAYKU U OOIIIECTBEHHON MPAKTUKH;

MOHUMAaHUSl CHeUUu(PUKA XUMHUM KaK HayKH, OCO3HaHHS €€ polu B
GbopMHpPOBAHUK PALMOHATBHOTO HAYYHOT'O MBIIUICHUS, CO3[aHUU 1IEJIOCTHOTO
npeACTaBlIeHUs] 00 OKpY:KalollleM MUpE KaK O €IUHCTBE MPUPOIBI U UYeJIOBEKa, B
MO3HAHWW TIPUPOJHBIX 3aKOHOMEPHOCTEH W PEIICHWH TPOOJIeM COXpaHEHUS
MPUPOJIHOTO PAaBHOBECHS,

yOeXKIEHHOCTH B  0COOOW 3HAYMMOCTM XHMMHMH JJII  COBPEMEHHOMU
[MBWIM3ALUN: B €€ T'YMaHUCTUYECKON HAITPaBIEHHOCTH M BaXKHOM POJIU B CO3JaHUU
HOBOM 0a3bl MaTepHAIbHOM KYyJIbTYphl, PEIIEHUH TJIOOAIBbHBIX MpPOOJIEeM
YCTOWYHUBOTO Pa3BUTHS YEJIOBEUYECTBA — CHIPHEBOW, SYHEPIreTUUYECKOW, MUIIEBON U
HKOJIOTHYECKON 0€e30MacHOCTH, B PA3BUTUM MEAMIIMHBI, OOCCIICUCHUM YCIOBUMN
YCHEIIHOTO TPY/Ia M SKOJOTUYECKH KOM(POPTHOM KU3HHU KaXKI0T0 JieHa OOIIECTBa;

€CTECTBEHHO-HAYYHOW TIpPaMOTHOCTH: TIOHUMAaHUS CYLUIHOCTH METOJIOB
MO3HAHUS, WCIIOJIb3YEMBIX B €CTECTBCHHBIX HAyKaX, CIIOCOOHOCTH HCITOJIb30BATh
MoJIy4aeMble 3HAHUS JJIs1 aHAIN3a U OOBSICHEHUS SBJICHUN OKPYKAIOIIETO MUpA U



IPOUCXOAINX B HEM U3MEHEHUH, YMEHHUS JIeNaTh 000CHOBAaHHBIC 3aKJIFOUCHUS Ha
OCHOBE Hay4HbIX ()aKTOB U MMEIOIINXCS JAHHBIX C LIEJIbIO MOTYYEHHsI JOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIFHO HCIOJIB30BaTh XWMHUYECKHE 3HAHUS MJis
perieHust IpoOsieM B peaabHBIX JKU3HEHHBIX CUTYAIINX;

UHTepeca K O3HAHUIO M UCCIIeI0BATEIbCKON ACSITENbHOCTH;

TOTOBHOCTH M  CIIOCOOHOCTM K  HEMPEpPHIBHOMY OOpa30BaHUIO U
caMo00pa30BaHUIO, K AKTUBHOMY TIOJYYECHHIO HOBBIX 3HAHUW 1O XUMHHU B
COOTBETCTBHUH C KU3HEHHBIMU MTOTPEOHOCTSIMU;

UHTEepeca K 0COOEHHOCTAM TpyJa B pasNUYHbBIX cepax MpodecCHoHaTbLHON

NEATEIIbHOCTH.
METAIIPEIMETHBIE PE3YJIBTATHI

MeranpenMeTHbie pe3yJibTaTbl OCBOCHMS YU4E€OHOIO mpeaMera «XuMus» Ha
YpOBHE CpeaHero o01iero 00pa3oBaHus BKIIOUYAIOT:

3HAYUMBIE TUISt dbopmupoBaHUSs MHPOBO33PEHUS oOyyJaronmxcs
MEXAUCIUIUIMHAPHBIE (MEXIIPEIMETHBIE) OOIeHayYHbIC MOHATHUSA, OTPaXKAIOIIKE
IEJOCTHOCTh HAy4YHOM KapTUHBI MHpa U CHEUU(PUKY METOJI0OB IO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaxX (MaTepusi, BEIIECTBO, SHEPIus, sIBICHUE,
mpoliece, CUCTeMa, Hay4YHbId (akT, MPUHIUI, THUIOTe3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, UccleA0BaHNe, HAOII0IeHUE, U3MEPEHUE, IKCIIEPUMEHT U IPYTHE);

yHUBEpCaJIbHbIe y4eOHbIEe NEeHCTBUS (MO3HABaTEIbHbIE, KOMMYHHUKATHUBHBIC,

pEryJsiTUBHBIE), o0ecreynBaroIme dbopmupoBaHue (GyHKUIHOHATBHOM
IPaMOTHOCTH M COITMAIEHOM KOMIIETEHIIUU 00YyUarOINXCs;
CIIOCOOHOCTD oOyuaronmxcs UCMOJIb30BaTh OCBOEHHBIE

MEXTUCIUIUIMHAPHBIC, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEpPCAJIbHBbIC y4eOHBIC
JNEUCTBHUS B II03HABATEIBHOW U COLMAIIBHOMN IIPAKTHUKE.

MeranpeaMeTHble PE3yJAbTaThl OTPAXKAKOT OBJIAJICHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMU, KOMMYHUKATUBHBIMU U  PETYJISITUBHBIMU
JICICTBUSIMU.

OBiuagenue YHUBEPCAIbHbIMHA Y4eOHBbIMH MO3HABATEJIbLHBIMU
JEeUCTBUSIMMU:

1) 6a30Bble JJoruveckKue aeMcTBUSI:

CaMOCTOSITeIbHO  (hopMysMpoBaTh W aKTyalIM3UpOBaTh  MpoOsIeMy,
BCECTOPOHHE €€ pacCcMaTpUBaTh;

OIPENENATh LENU JEATEIbHOCTH, 3aJaBas IApaMETpbl U KPUTEPUH HX
JIOCTUKEHUSA, COOTHOCUTD PE3YJIbTAaThl AEATEIBHOCTH C ITOCTABJIICHHBIMU LIEJISIMU;

WCIIOJIb30BAaTh IPU OCBOCHUW 3HAHUM NPUEMBI JIOTMYECKOTO MBILIIJICHUS —
BBLICJISITh XAPAKTEPHBIC MPU3HAKUA TMOHSATHUH W YCTAHABJIMBATh UX B3aUMOCBS3b,



UCTIOJIb30BaTh COOTBETCTBYIOIIUE MOHATHS ISl OOBSICHEHUS OTACIBHBIX (PAaKTOB U
SIBIICHUM;

BbIOMpaTh OCHOBaHUS M KPUTEPUM JJs KJIAaCCU(PUKALMU BEIIECTB W
XAMUYECKUX PEAKLINM;

YCTaHABJIMBAaTh IPUYMHHO-CIEICTBEHHBIE CBA3M MEXIY H3y4aeMbIMHU
SIBJICHUSIMM;

CTPOUTH JIOTMYECKHE PAaCCyKIAEHUs (MHIYKTUBHBIC, JEAyKTUBHBIE, IIO
AHAJIOTUH), BBIABIATh 3aKOHOMEPHOCTU U INPOTHBOPEUHS B PAcCMATPUBAEMBIX
SBJIICHUSIX, (DOPMYJIMPOBATH BBIBOIBI U 3aKIIFOUEHHUS;

IIPUMEHSTH B MPOLIECCE MO3HAHMS, UCIIOIb3YEMbIE B XUMUN CUMBOJIMYECKHE
(3HaKOBBIE) MOJIENH, TPEOOPA30BBIBATH MOJIEIbHBIC IPEICTABICHUS — XUMUYECKUI
3HaK (CMMBOJI) 3JIEMEHTa, XUMHU4YecKasi popmyiia, ypaBHEHHE XUMHUECKOHN peakluu
— IpU PEIICHUU Y4eOHBIX MO3HABATEIBHBIX M NPAKTHUUYECKUX 3a7ad, NPUMEHATH
Ha3BaHHbBIC MOJIECTIBHBIC MPEICTABICHUS IS BBISBICHUS XapaKTEPHBIX ITPU3HAKOB
M3Y4aeMbIX BEIIECTB U XUMUYECKUX PEAKLUN.

2) 0a30BbIe MCCIIEI0BATEIbCKHE AeiiCTBUSA:

BJIaZIETh OCHOBAMHM METOJOB HAy4YHOI'O IO3HAHMS BEUICCTB U XUMHUYECKUX
pEeaKLHnii;

(GbopMyIMpPOBATH LIEJIM U 33/1a4U UCCIIEI0BAHUS, UCIIOIb30BATh MOCTABIECHHBIE
U CaMOCTOSATEIbHO CQOPMYITUPOBAHHBIE BOMPOCHl B KadyeCTBE HHCTPYMEHTA
NO3HAHMUsI U OCHOBBI JUIsl (POPMHPOBAHUS TUIOTE3Bl MO IMPOBEPKE MPAaBUIBLHOCTU
BBICKAa3bIBAEMBIX CYXKICHUN;

BJIAZICTh HABBIKAMH CaMOCTOATEJIBHOTO IUIAHUPOBAHUS U IPOBEIACHUS
YYEHHUYECKUX IKCIIEPUMEHTOB, COBEPUIEHCTBOBAaTh YMEHHs HAaOMIOJATh 32 XOJ0M
npolecca, CaMOCTOSITENbHO IPOrHO3UPOBATh €ro pe3ysbTaT, (opMyJIupOBaTh
000011IEHHS 1 BBIBObI OTHOCUTENIBHO JTOCTOBEPHOCTH PE3YyJIbTaTOB MCCIIEI0BaHUS,
COCTaBJISITh OOOCHOBAaHHBIN OTUET O MPOJEIIaHHOM padoTe;

npuoOpeTaTb OMNbIT YYEHUYECKOW HCCIEAOBATENIbCKOM M MPOEKTHOM
NEeSATENbHOCTH, MPOSIBIATH CIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIBHOMY
IIOMCKY METOJIOB PEIICHUS NPAKTUYECKUX 3a/1a4, IPUMEHEHUIO PA3JIMYHBIX METOI0B
IIO3HAHUS.

3) padora ¢ nagopmanueii:

OpUEHTHUPOBAThCA B Pa3IMYHBIX HCTOYHMKAX uWHGoOpManuu (Hay4dHO-
NOMyJIsSIpHAsl JIUTepaTypa XHMHUYECKOTO COJEP)KaHUA, CIPaBOYHBIE IMOCOOUS,
pecypcsl HTepHeTa), aHanmu3upoBaTh MH(MOPMALMIO Pa3lIWYHBIX BUAOB U (hopm
IIPEACTaBIICHNUS, KPUTHYECKU OLICHUBATH eé JIOCTOBEPHOCTH u
HEMIPOTUBOPEYUBOCTB;



(OpMyIMpPOBATH 3alPOCHl U NPUMEHATH PA3NHMYHBIE METOIbI MPU TMOUCKE U
oTbope wuHbOpPMANUK, HEOOXOAWMOW JUIsI BBIMOJHEHHS YYEOHBIX 3ajad
onpenenéHHOro TUIa,

npuoOpeTaTh OMNBIT HMCHOJB30BaHUS HH(GOPMALIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUN U Pa3INYHbIX TOUCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpATh  ONTUMalbHYH0  (OpMYy  MpEeACTaBICHUS
uHdopmaImu (cxeMbl, rpaduKH, TUarpaMMbl, TAOJIUIIBI, PUCYHKU U JPYTHE);

UCII0JIb30BaTh HAYYHBIN A3BIK B KAUECTBE CPEJCTBA MPU PabOTE C XUMUYECKOM
uH(popMaleil: MPUMEHATh MeXNpeaMeTHble ((U3ndecKkue U MaTeMaTUYECKHUE)
3HaKHU U CUMBOIIBI, (popMyIIsl, aOOpeBHATYPBI, HOMEHKIIATYPY;

UCIIOJb30BaTh M NPeoOpazoBbIBaTh 3HAKOBO-CHUMBOJIMYECKHE CPEICTBA
HarJIsAHOCTH.

OgyaeHne yHUBepPCAIbHBIMH KOMMYHHUKATUBHBIMHU AeHCTBHAMM:

3aJ1aBaTh BOIPOCHI MO CYIIECTBY OOCYKIAaE€MOU TeMbl B XOJ€ HUajora u/uin
JIUCKYCCUM,  BBICKa3bIBaTh  WJEH, (OPMYyJIHPOBATb CBOU  MPEIAJIOKEHUS
OTHOCHUTEJIBHO BBIIIOJIHEHUS IPEII0KEHHON 3a/1a4U;

BBICTYNIaTh C MpE3eHTAIMEel pe3yJIbTaTOB I03HABATEIbHON JIESITEIbHOCTH,
MOJIYYEHHBIX CAMOCTOATEIBHO I COBMECTHO CO CBEPCTHUKAMU MTPH BITIOJHEHUN
XUMUYECKOTO IKCIEPUMEHTA, MPAKTHUECKOM pabOThl MO HCCIIEOBAHUIO CBOWCTB
U3y4aeMbIX BEILIECTB, pealn3aluil Y4eOHOro mpoekTa u (HOpMyIHpOBATh BHIBOIBI
[0 pe3yJIbTaTaM IPOBEAEHHBIX HCCIEAOBAHUI IyTEM COIVIACOBAHMS INO3ULUN B
X0/J1e 00CYKIeHHsI 1 0OOMEHA MHEHUSIMHU.

OBJ1aieHHe YHUBEPCAJbHBIMHU PEryISTUBHBIMH e CTBUSIMU:

CaMOCTOATENIbHO IUJIAHUPOBATh M OCYIIECTBIATH CBOK I103HABATEIbHYIO
NEeATENbHOCTh, ONpenesiss €€ Lead M 3aJaud, KOHTPOJIMPOBAaTH M IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh TpEIaraéMblii aJIropuTt™M JACHCTBUN Mpu
BBINIOJIHEHUM YYEOHBIX U HUCCJIENI0BATENbCKUX 3a7ad, BbIOMpaTh HaumboJee
3¢ pexTuBHBIN crMoco0 MX peleHuss ¢ Y4ETOM IMOJy4YEHUS HOBBIX 3HAHHUUA O
BELIECTBAX U XUMHUYECKUX PEAKLIHSIX;

OCYLIECTBIIATH CAMOKOHTPOJIb CBOEH JEATENBHOCTH HA OCHOBE CAMOAHAIN3a U
CaMOOILICHKH.

IMPEAMETHBIE PE3YJIBTATDBI

10 KIIACC

[IpenmeTHble  pe3ysbTaThl OCBOEGHHMS Kypca «OpraHuueckas XHMHS»
OTPAKAIOT:

c(hOPMHUPOBAHHOCTh  TMPEACTABICHUH O XUMHYECKOM  COCTaBIISIOIICH
€CTECTBCHHO-HAYYHOM KapTUHBI MUPA, POJIM XMMHUU B IO3HAHUU SIBJICHUU ITPUPOLBI,



B (opMHpOBaHMHM MBINUICHUA W KYyJIbTYphl JIMYHOCTH, €€ (YHKIMOHAIHHOU
I'PaMOTHOCTH, HEOOXOIUMOM JJIsl PELIeHUs] IPAaKTUUECKUX 3a7[ad U SKOJIOTMYECKU
00OCHOBAHHOI'0 OTHOILIEHUS K CBOEMY 3/J0POBBIO U IPUPOJHON CPELIE;

BJIQJICHUE  CHCTEMOW  XUMHUYECKUX  3HAHUWA, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIAralIIue TMOHATHS (XMMHYECKUH 3JIEMEHT, aTOM, 3JIEKTPOHHAas
000J10YKa aTOMa, MOJIEKYJIa, BAJICHTHOCTh, JJIEKTPOOTPHULIATEIEHOCTh, XUMUYECKas
CBsI3b, CTPYKTypHas ¢opmyna (pa3BépHyTas M COKpaml€HHas), MOJb, MOJISIpHas
Macca, MOJISIpHbIN 00bEM, YIIIEpOJHBIN CKEIIET, (PyHKIIMOHAJIbHAS TPYIIA, paJnuKall,
WU30MEPHSI, U30MEPBL, TOMOJIOTUYECKUN P, TOMOJIOTH, YIJIIEBOAOPOIbL, KUCIOPOI U
a30TCOAEPKAIIME COCOUHEHMsS, MOHOMEp, IIOJUMEp, CTPYKTYpHOE 3BEHO,
BBICOKOMOJIEKYJISIPHbIE COEIMHEHMs); TEOPUUM U 3aKOHbI (TEOpUS CTPOEHUs
opranndeckux BemiecTB A. M. byTiepoBa, 3aKOH COXpaHEHHs MacChl BEUIECTB);
3aKOHOMEPHOCTH, CHUMBOJUYECKUN SI3bIK XHMHH, MHUPOBO33PEHUYECKHE 3HAHUS,
JeXallue B OCHOBE NOHMMAaHUS NPUYUHHOCTH U CUCTEMHOCTH XWUMHUYECKHX
ABJICHUHM, (PAKTOJNOTUYECKUE CBEACHHUS O CBOMCTBAX, COCTaBEe, MOJIYYCHUH H
0€30I1acHOM HCIOJb30BaHWU BAKHEUIINX OPraHUYECKUX BEUIECTB B OBITY U
MIPAKTUYECKOM JAEATEIbHOCTH YEJIOBEKA;

c(OPMUPOBAHHOCTh YMEHHI BBIABIATH XapaKTEPHbIE NPU3HAKH MOHSATHUH,
yCTaHaBJIMBAaTh UX B3aMMOCBSA3b, MCIOJIb30BaTh COOTBETCTBYIOLIUE MOHSITHS MPU
ONMCAHUM COCTaBa, CTPOCHHUSI U MPEBPAILCHUI OPraHUYECKUX COCAMHEHUM;

c(OPMUPOBAHHOCTh YMEHHM HCHOJB30BAaTh XUMHUYECKYI0 CHMBOJIMKY MJIs
COCTaBJICHUSI MOJIEKYJISIPHBIX M CTPYKTYpPHBIX (pa3BEPHYTOM, COKpaIEHHOMN)
bopMya OpraHMYEeCKMX BEUIECTB W YPABHEHUH XUMHUYECKUX pPEAKIUH,
U3rOTaBJIMBATh MOJEIHM MOJIEKYJ OPraHMYECKHUX BEUIECTB JUIsl WILTIOCTPALUHA HX
XUMHUYECKOTO U IPOCTPAHCTBEHHOI'O CTPOEHHS;

c(OpPMUPOBAHHOCTh YMEHUN YCTAHABIMBATH MPUHAIJICKHOCTh H3YyUEHHBIX
OPraHMYeCKUX BEUIECTB II0 HMX COCTaBy M CTPOEHUIO K OINPEACIEHHOMY
KJIacCy/Tpynne CcoeAuHEeHUuM (yriIeBOJOPOAbl, KHUCIOPOA U a30TCOAEpKallue
COCIMHEHHMSI, BBICOKOMOJIEKYJIIDHBIE COEJUHEHUs), JaBaTh HMM Ha3BaHHUS 110
cucremarnueckor HomeHkiarype (IUPAC), a Takke NpUBOIUTH TPUBUAIBHbBIC
Ha3BaHUS OT/AEIbHBIX OPraHMYECKUX BEIIECTB (ITWIEH, NPOIMWIEH, AlEeTHIIEH,
STUIEHIJIUKOIb, TIUIEpUH, (HEeHod, (popMmanbaerul, aleTaabIeruja, MypaBbUHas
KHCJIOTA, YKCYCHAsl KMCJIOTA, OJIEMHOBASI KMCIIOTA, CTEAPUHOBAs KMCIOTA, TII0K03a,
bpyKkTO3a, KpaxMas, LeIi0103a, TIUIHH);

c(OPMUPOBAHHOCTh YMEHHUS OIpENesaTh BHIbl XUMHYECKOW CBSI3H B
OpPraHUYECKUX COCIMHEHUAX (OJMHAPHBIE U KPATHBIC);

c(OPMUPOBAHHOCTh YMEHHUS TPUMEHSTHh TIOJIOKEHHUSI TEOPUU CTPOCHUS
opranndeckux Bemects A. M. bytiepoBa a1 00bICHEHHS 3aBUCUMOCTH CBOMCTB
BEIIECTB OT UX COCTABA U CTPOEHUS; 3aKOH COXPAHEHMS MacChl BEILIECTB;



c(hOpMHUPOBAHHOCTH YMEHUH XapaKTEPU30BaTh COCTAB, CTPOCHUE, PU3HUECKHEC
U XHUMHYECKHE CBOWCTBA THUIWYHBIX MPEACTABUTENICH Pa3IUYHBIX KIACCOB
OpraHUYeCcKUX BeIIecTB (MeTaH, 3TaH, dTUIICH, MPOMNUJIECH, alleTuieH, Oyranuen-1,3,
MeTunoyTaaueH- 1,3, 6eH30J1, METaHOJ, ATaHOJI, STUIIEHTJIMKOIb, TJIUIEPUH, PEHOT,
aneTagbJeru, MypaBblHasi U YKCYCHasl KMCJIOTHI, TJIF0KO03a, Kpaxmal, IeJUI003a,
AMUHOYKCYCHAasl KHCIIOTa), WJLTIOCTPUPOBATh TEHETHYECKYIO CBSI3b MEXAY HUMHU
YPaBHEHUSIMA COOTBETCTBYIOIIUX XHWMHUYECKHX PEAKIUNA C HUCIOJIb30BAHUEM
CTPYKTYPHBIX (OpMYT;

c(hOpMHPOBAHHOCTh YMEHHS XapaKTEPU30BaTh UCTOUYHUKH YTIJIEBOIOPOIHOTO
CBIpBs (HE(PTH, MPUPOAHBI ra3, yroib), CIIOCOOBI UX MEPEPAOOTKH U MPAKTUIECKOE
pUMEHEHUE TPOYKTOB MEPEepadOTKH;

c(OpPMHUPOBAHHOCTh YMEHHUI TPOBOJIUTH BBIYUCICHHUS 10 XWMHUYECKUM
ypaBHEHUsIM (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOIO BEIIECTBA WJIU IMPOJIYKTa
pEeaKIny 10 U3BECTHBIM Macce, 00BEMY, KOTHMYECTBY OJTHOTO M3 HCXOTHBIX BEIISCTB
VIV IPOAYKTOB PEAKITNN);

c(hOpMHUPOBAHHOCTh YMEHHH BJIAJETh CHCTEMOM 3HAaHMK 00 OCHOBHBIX
METO/IaX HAyYHOTO MO3HAHUS, UCIIOJb3YEeMbIX B XUMUU MPU U3YyUYEHUU BEIECTB U
XUMUYCCKUX SBJICHUH (HaOI0ICHNE, M3MEPEHUE, SKCTICPUMEHT, MOJICTTUPOBAHNE),
WCIIOJIb30BaTh CHUCTEMHBIC XHWMHWYECKHE 3HAHUS Uil TPUHATHS pEIICHUN B
KOHKPETHBIX JKU3HCHHBIX CHTYalldsiX, CBS3aHHBIX C BEIIECTBAMH H WX
PUMEHEHUEM;

c(hOpMHUPOBAHHOCTh YMEHHM COOJIIOIaTh MpaBuia MOJIb30BAHUS XUMUYECKOM
NOCy/I0l U J1TabOpaTOPHBIM O00OpPYJOBAaHHUEM, a TaKXKe IMpaBwia OOpalieHus ¢
BEIIIECTBAMHA B COOTBETCTBHM C MHCTPYKIUSMH TO BBITOJHEHHIO J1a0OPaTOPHBIX
XUMUYECKUX OIBITOB;

c(OPMHUPOBAHHOCTh yMEHUW ITUIAHUPOBATH U BBIIONHATH XUMHYECKUI
IKCIIEPUMEHT (TIPEBpAILEHUs OPTaHUYECKHUX BEILECTB MPU HAIPEBAHUH, MTOTYUYEHUE
ATUJICHA U U3YUYCHHUE €TO CBOWCTB, KAUECTBCHHBIC PEAKIINN OPTaHUICCKUX BEIIECTB,
JieHATypalys O0eJIKOB IPU HATPEBAHWH, IIBETHBIC PEAKIIMH OCITKOB) B COOTBETCTBUU
C TMpaBWIaMUd TEXHUKH O€30MaCHOCTH Tpu OOpalieHuHd C BEIIECTBAMU U
7a00paTOpHBIM  00OpYAOBaHUEM, MPEACTABIATh PE3yJbTaThl XUMUYECKOTO
JKCIIEpUMEHTa B (OpME 3aluCH YPaBHEHUH COOTBETCTBYIOIIUX pEaKIHH U
(GhOopMyIMpPOBaTh BHIBOJIBI HA OCHOBE ITHX PE3YJIHTATOB;

c(OPMHUPOBAHHOCT, YMEHUW KPUTHUYECKH aHAIM3UPOBATh XUMHUYECKYIO
uH(OpPMAIMIO, TOJYy4aeMyl0 U3 pa3HbIX HCTOYHHUKOB (CpEICTBa MAacCOBOU
uHopmanu, MaTepHer u apyrux);

chOpMUPOBAHHOCTh ~ YMEHUW  COONIOJATh  MpaBWiIa  DKOJOTHYECKU
1eJIeCO00Pa3HOr0 TOBENEHUS B OBITY M TPYAOBOH JEATENBHOCTH B IENIAX
COXpaHEHUsI CBOETO 3J0POBBS U OKPYKAIOIIEH MPUPOTHON Cpelbl, OCO3HABATh



OMAaCHOCTh BO3JICMCTBUSI HAa JKHUBBIE OPraHU3MbI OMPEACICHHBIX OPraHUYECKUX
BCILIECTB, MOHMMas cMmbIch Tokazarens 1K, moscHsaTh Ha mpumepax crocoObl
YMEHBIICHUS W MPEAOTBPALICHUS WX BPEAHOTO BO3JCHCTBUS Ha OPraHU3M
YEJIOBEKA,

JUIs 00Y4YarOIIUXCsl ¢ OTPAHUYCHHBIMH BO3MOKHOCTSIMU 37I0POBbS: YMEHHUE
NPUMEHSTh 3HAaHUSI 00 OCHOBHBIX JOCTYITHBIX METOJAaX IO3HAHUS BEIISCTB W
XUMHUYECCKHX SIBICHUM;

JUISL CJICTIBIX MW CJIA0OBHSIIMX OOYYalOIIMXCS: YMEHHE HCIOJIb30BaTh
penbedHO-TOUeUHYIO cucTeMy oOo3HaueHuid JI. bpaiins nis 3anucu XUMUYECKUX

bopmy.
11 KJIACC

[IpenmeTHBIe pe3ylbTaThl OCBOCHHMS Kypca «OOmas W HeopraHudecKas
XUMUSD OTPAKAKOT:

c(hOpPMUPOBAHHOCTh  MPEJCTABJICHUN: O XUMHUUYECKOM  COCTaBIISIONICH
€CTECTBCHHO-HAYYHON KapTUHBI MUPA, POJIM XMMHUU B IO3HAHUU SIBJICHUW TPUPOIBI,
B (GOPMUPOBAHWHU MBIIUICHHS M KYJIbTYphl JIMYHOCTH, €€ (DYHKIIMOHATBLHON
IPaAaMOTHOCTH, HEOOXOIUMOM ISl PEIICHUS MPAKTUYSCKUX 3aJ1ad U SKOJIOTHUICCKH
000CHOBaHHOTO OTHOIICHUS K CBOEMY 3/IOPOBBIO M MPUPOIHOM CpeJie;

BJIAJICHUE  CUCTEMON  XHMMHWYECKUX  3HAHMH, KOTOpas  BKIIKOYAET:
OCHOBOIIOJIATAIONINAE TOHATHA (XUMUYECKUN DJIEMEHT, aToM, W30TOm, S-, p-, d-
AIICKTPOHHBIE OPOWTANM aTOMOB, HMOH, MOJICKYJa, MOJb, MOJIAPHBIA OOBEM,
BAJIEHTHOCTb, JJIEKTPOOTPULATEIBHOCTh, CTEIIEHb OKUCIICHUS, XUMUYECKAsI CBS3b
(KoBaJIeHTHAsl, MOHHAS, METANTMYECKas, BOJIOPOJIHAS ), KPUCTAJUITMUECKasl PEIIETKa,
TUMNBl ~XUMHUYECKUX  PEAKIMUH, PACTBOpP, DIJIEKTPOJUTHI, HEIIEKTPOIUTHI,
AJEKTPOJIUTUYECKAs] JTUCCOLMALNSA, OKHUCIUTENb, BOCCTAHOBUTENb, CKOPOCTH
XUMHUYECKON peakIuu, XUMHUUYECKOE DPaBHOBECHE); TEOPUHU U 3aKOHBI (Teopus
AJIEKTPOJIUTUYECKON Aucconuanuu, nepuoauueckun 3akoH [[. M. Menneneesa,
3aKOH COXPAHEHHUSI MACChl BEIIECTB, 3aKOH COXPAaHEHHS U MPEBPAIICHUS] SHEPTUU
MpY XUMHYECKUX PEAKIHUAX), 3aKOHOMEPHOCTH, CHMBOJIUYECKHU SI3BIK XUMUH,
MHPOBO33PCHUYECKHUE 3HAHMUS, JIEKAIIUE B OCHOBE IMOHUMAHWS MPUYUMHHOCTH U
CUCTEMHOCTH XHMHMYECKHX SIBIICHHM, (PAKTOJOTHMYECKHE CBEJCHHUS O CBOMCTBAX,
COCTaBe, MOJy4YEeHUU U 0€30MMaCHOM HCMOJIb30BAHUM BAKHEHIIINX HEOPTaHUYECKUX
BEILIECTB B OBITY U MPAKTUUYECKOU JIEATEIIBHOCTH YEJIOBEKA;

c(OPMHUPOBAHHOCTh YMEHHI BBIABIATh XapaKTEPHBIC NPHU3HAKH MOHSATHH,
YCTaHABJIMBATh UX B3aUMOCBSA3b, MCIIOJIb30BAaTh COOTBETCTBYIOIIHUE ITOHATHUS IIPH
OIMCAaHUU HEOPTAaHWYECKUX BEIIECTB U UX NIPEBPALLCHUN;

c(hOpMHUPOBAHHOCTh YMEHHH HCIOJIb30BaTh XMMHUYECKYI0 CHUMBOJIMKY JJIS
coctaBieHuss (OpPMYJ BEIIECTB M  ypPaBHEHUH  XMMHYECKUX  pPEaAKIUH,



cucrtematuyeckyo HomeHknatypy (IUPAC) u TpuBHanbHble Ha3BaHUs OTIEIbHBIX
HEOPraHUYECKUX BelIeCTB (yrapHblii ra3, YIJEKUCIbIA ra3, aMMHakK, Tramc¢Has
W3BECTb, HEeTalIEéHast U3BECTh, MUThEBAs COMA, MUPUT U IPYTHE);

c(hOpMUPOBAHHOCTh YMEHUN ONPENIENATh BAJICHTHOCTh U CTENIEHb OKUCIICHUS
XAMHUYECKUX AJIEMEHTOB B COCIUHEHUSX PA3JIMYHOTO COCTABA, BUJ XWMHUYECKOM
cBs3M (KOBaJIEHTHAs, MOHHAs, METAJJINUECKasi, BOJIOPOAHAS) B COCIMHEHUSX, THUII
KPUCTAJUTMYECKON PEMIETKH KOHKPETHOTO BellecTBa (aTOMHas, MOJICKYyJspHas,
WOHHAs, METAJITMYECKas), XapaKTep Cpebl B BOJHBIX PAaCTBOPAX HEOPTaHUYECKUX
COCIUHCHM;

c(hOpMHPOBAHHOCTH YMEHUU YCTaHaBJIUBATh MPUHAJIEKHOCTD
HEOPraHMYECKUX BEIICCTB MO HX COCTaBY K ONPEACIEHHOMY KiacCy/TpyIie
COEJIMHEHUN (TTPOCThIE BEIIECTBA — METAJIBI U HEMETAJIJIbl, OKCHJIbI, OCHOBaHUSI,
KHUCJIOTHI, aM(OTEepHbIE THAPOKCHUIBI, COJIH);

c(hOpMUPOBAHHOCTh YMEHHI PAaCKPBIBATh CMBICH MEPUOIUYECKOro 3akoHa Jl.
W. MenpneneeBa u 1eMOHCTPUPOBATH €0 CUCTEMATU3UPYIONIYIO0, OOBICHUTEIHHYIO
U TIPOTHOCTUYECKYIO (DYHKIINH;

c(hOpPMHUPOBAHHOCTh YMEHHUN XapaKTepU30BaTh DJIEKTPOHHOE CTPOCHUE
aTOMOB XHMMHUYECKHUX »dJeMeHTOB 1—4 mnepuonoB llepuoanueckor CUCTEMBI
xuMuueckux anemeHTtoB JI. M. MeHnneneeBa, MCHOJIb3ysl TMOHATHUS «S-, p-, d-
AIIEKTPOHHBIE OPOUTAIINY, «IHEPTETUICCKUE YPOBHIN», OOBSICHATH 3aKOHOMEPHOCTH
W3MECHECHUS CBOWCTB XMMHMYECKHUX 3JIEMEHTOB M HMX COCAUHEHHUM IO MEPUOJAM U
rpynmnam [lepuoauueckoint cucTeMbl XUuMHUYECKUX diieMeHTOB [[. 1. Menneneesa;

chOpMHUPOBAHHOCTh YMEHHMM  XapakTepu3oBaTh (ONMUCHIBATh)  OOIIHE
XMMHUYECKUE CBOWMCTBA HEOPraHWYECKHWX BEIIECTB  PA3JIMYHBIX  KJIACCOB,
MOJITBEPKIaTh CYIIECTBOBAHUE TEHETUUYECKOW CBS3U MEXKIY HEOPraHUYECKHMU
BEIIECTBAMU C MTOMOIIBIO YPAaBHEHUH COOTBETCTBYIOIINX XUMHUYECKUX PEAKIIUN;

c(hOpPMUPOBAHHOCTh YMEHUS KJIACCU(UIIMPOBATH XUMHUUYECKHE PEAKIMU II0
pa3IMUHBIM TPU3HAKaM (YUCIYy M COCTaBy pEarupyroliux BEIIECTB, TEIJIOBOMY
b deKTy peaxiuy, W3MEHEHUIO CTEMCHEW OKHUCIICHHS SJIEMEHTOB, 0OpaTUMOCTH
pPEAKIINH, YUACTHIO KaTaau3aTopa);

c(hOpPMHUPOBAHHOCTh YMEHHMH COCTABJIATh YpPaBHEHUSI PEAKIUUA Pa3IuyHBIX
THUIIOB, TIOJIHBIE U COKpAIIEHHBIC YPABHEHUS PEAKIIU MOHHOTO 0OMEHa, YUUThIBas
YCJIOBHSI, TPU KOTOPBIX 3TU PEAKIUUA UAYT A0 KOHIIA;

c(OPMHUPOBAHHOCT, YMEHUW TMPOBOJUTH PEAKIMH, TOJITBEPKIAIOIIIE
KAQYECTBEHHBI COCTaB PAa3JIMYHBIX HEOPTraHWYECKHX BEIIECTB, pPAaClO3HABAaTh
ONBITHBIM MYTEM HOHBI, IPUCYTCTBYIONIME B BOAHBIX PAaCTBOPAaX HEOPTraHUYECKHUX
BCIILIECTB;



c(OPMHUPOBAHHOCTh YMEHHH  pacCKpbIBaTh CYIIHOCTh OKHUCIHTEIHHO-
BOCCTAaHOBUTEJIBHBIX PEAKIUNA MOCPEIACTBOM COCTABJICHHS AJIEKTPOHHOTO OanaHca
ATHUX PEaKIUM;

c(hOpPMHPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOMN
peaKIu OT Pa3IUYHBIX (PAKTOPOB; XapaKTep CMEIICHUS XUMUUECKOTO PABHOBECHS
B 3aBUCHMOCTH OT BHelIHero Bo3aencteus (mpunuui Jle [larense);

c(OpPMHUPOBAHHOCTh YMEHUU XapaKTepU30BaTh XHMHUYECKHE IMPOIIECCHI,
JeXalllie B OCHOBE MPOMBIIIJICHHOTO MOJYYEHHUs] CEPHOUM KHUCIOThI, aMMHUaKa, a
Takke CPOPMHUPOBAHHOCTH MPEACTABICHUA 00 OOIIWX HAYYHBIX MPHUHIIMIAX H
HKOJIOTUYECKUX MPOOJIEeMaxX XUMHUUYECKOTO MTPOU3BO/ICTBA;

c(hOpPMHUPOBAHHOCTh YMEHUN MPOBOJUTH BBIYUCICHHS] C HCIOJIb30BaHUEM
MOHATHUS «MACCOBast 10JIs BEIIECTBA B paCTBOPE», O0BEMHBIX OTHOIICHHH Tra30B MpU
XUMHUYECKUX PpEaKIMsIX, MacChl BeIIeCTBA WIM 00bEMa Tra3oB IO H3BECTHOMY
KOJIMYECTBY BEILIECTBA, Macce WIM 00BEMY OJIHOTO M3 YYaCTBYIOIIMX B peakiuu
BEIIECTB, TEIIOBOr0 3¢ (deKTa peakiinid Ha OCHOBE 3aKOHOB COXPAHEHHUS MAacChl
BEIIECTB, IPEBPAILICHUS U COXPAHEHUS SHEPTHH;

c(hOpMHUPOBAHHOCTh YMEHHM COOJIIOIaTh MpaBuia MOJIb30BAHUS XUMUYECKOM
NOCy/I0l U J1TabOpaTOpHBIM O00OpPYJOBAaHUEM, a TaKXKe IMpaBwia OOpalieHus ¢
BEIIIECTBAMH B COOTBETCTBHHM C MHCTPYKIUSMH TIO BBITOJTHCHHIO J1a0OPaTOPHBIX
XUMUYECKUX OIBITOB;

c(OPMHUPOBAHHOCTh yMEHUW ITUIAHUPOBATH U BBIMONHATH XUMHYECKUUN
IKCIIEPUMEHT (pa3iioKeHHEe MEePOKCHIa BOAOPOJa B MPUCYTCTBUU KaTalu3aTopa,
ONpEeNETIeHUEe Cpelbl PacTBOPOB BEUIECTB C MOMOILBIO YHHBEPCAIBHOIO
WHINKATOPA, BIUSHUE PA3IUIHBIX (PAaKTOPOB HA CKOPOCTh XMMHYECKOW PEAKITUH,
peakiMy MOHHOTO OOMEHAa, KauyeCTBEHHBIE pEaKIuu Ha cyibdar-, kapOoHaT- H
XJIOPUI-aHUOHBI, HA KaTHOH aMMOHHUS, PEIICHHUE SKCIEPUMEHTAIBHBIX 3a7a4 10
TeMaM «Metamibl» U «HemeTramib»y) B COOTBETCTBUM C MNpPaBHIAMH TEXHUKU
0e30MacHOCTH NPHU OOpAILEHUHU C BEIIECTBAMHU M JIA0OPAaTOPHBIM 000PYIOBaHUEM,
MPEACTABIATh PE3yJNbTaThl XHWMHYECKOTO OJKCIIEpUMEHTa B (QopMe 3amucu
ypaBHEHUH COOTBETCTBYIOIIMX peaKInii U GOpMyIUpOBaTH BHIBOJBI HA OCHOBE ATHX
pe3yIbTaTOB;

c(OPMHUPOBAHHOCTh YMEHUN KPUTHUYECKH aHAIM3UPOBATh XHUMHUYECKYIO
uHpopMaIMIO, TMOJYy4YaeMyK M3 pPa3HbIX MCTOYHUKOB (CpPEICTBa MacCOBOM
KOMMYyHUKanuu, UHTepHET U IpyTHX);

chOpMHUPOBAHHOCTh ~ YMEHUW  COONIOJATh  MpaBWiIa  DKOJOTHYCCKH
1[EJIeCO00pa3HOro TMOBEJIEHUS B OBITY M TPYAOBOM JESITEIBHOCTH B IEJISIX
COXpPaHEHHSI CBOETO 3JI0POBbS M OKpYXKarolled MPUPOIHON Cpebl, OCO3HABATH
OTIACHOCTH BO3JICHCTBHUS HA )KUBBIC OPTaHU3MBI OMPEACIEHHBIX BEIICCTB, TOHUMAs



cmbicn mokaszarens [IJIK, moscHaATe Ha mpumepax CcrnocoObl YMEHBIICHUS W
IIPEAOTBPALLECHUSA UX BPEIHOTO BO3ACHUCTBHS HA OPraHU3M YEJIOBEKA,

U1 00y4aroUuIMXcsi ¢ OrPaHUYEHHBIMU BO3MOXKHOCTSIMH 3[10POBBSI: YMEHHE
OPUMEHSATh 3HAaHUS 00 OCHOBHBIX JOCTYIHBIX METOAAaX MO3HAHUSA BEIIECTB U
XUMHYECKUX SIBJICHUN;

JUISL  CHENbIX M CHAa0OBHIAAIIMX OOYYaroIMXCSA: YMEHHE HCIOJIb30BaTh
penbedHO-TOUCHHYIO crcTeMy oOo3HaueHui JI. bpaiins mis 3anmucu XMMUYECKUX

dbopmyiL.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoauuecTBo yacos JIeKTPOHHbIE
HaumeHoBaHMe pa3ie/ioB U TeM (undposbie)
Ne n/m Kontpoabubie IIpakTuueckue
NPOrpamMMmbl Bcero o0pa3oBaTe/bHbIE
padoThbI padoThbI pecypesI
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Hroro no paszneny 13
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3.1 Cruptsl. ®enon 3
39 Anbpaeruanl. KapOOHOBBIE KHUCITOTHI. . |

CrnoxHuble 3(upbl

33 YriaeBoasl 3 1



Htoro no paszneny 13
Paznen 4. A3oTcoaeprkaniue oprannyeckre coeJuHEHUs

4.1 ‘ AMHHBI. AMUHOKHCIIOTBL. benku 3
Htoro no pazneny 3
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5.1 ‘ [Inactmaccel. Kayuyku. Bonokna 2
Uroro no pazgeny 2
OBIIEE KOJIMYECTBO YACOB I10 14

ITPOIT'PAMME




11 KITACC

Kosaun4yectBo 4yacos DJIEKTPOHHBIE
HaumeHoBaHue pa3fesioB U TeM nu(ppoBbIe
Ne i/m P Konrpoabubsie IIpakTnyeckue (mup )
NPOrpamMmMbl Bcero o0pa3oBaTe/bHbIC
padoThbI padoThbI
pecypcsbl
Paznen 1. Teopernueckne 0CHOBBI XUMUM
Crpoenue atoMoB. [lepuonndeckuii 3aKoH
1.1 u Ilepuonnueckas cucteMa XUMUYECKUX 3
anemenTtoB /1. . MenaeneeBa
12 Crpoenue BemectBa. MHOroo0Opasue 4
' BEIIECTB
1.3 XHUMHYECKHE PEAKLINN 6 1 1
Hroro no paszneny 13
Paznen 2. Heoprannueckast xumusi
2.1 Meraiuibl 1
2.2 Hewmerannsl 1 1
)3 CBsI3p HEOPTAHUYECKUX U OPTaHUUYECKHUX )
) BEIIECTB
Hroro no pasaeny 17
Paznea 3. Xumus n Ku3Hb
3.1 XuMHS ¥ )KU3Hb 4
Uroro no pazgeny 4
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 2 3







