[puniaoxenne k Padoueii nporpamme
cpeaHero oouero od0pa3oBaHus
1o xumum (6a30BbIil YpOBEHb)

IHHEPEYEHb (KOAUPUKATOP) PACIIPEAEJIEHHBIX ITO KJIACCAM ITPOBEPAEMBIX
TPEBOBAHWI K PE3YJIbTATAM OCBOEHMSI

OCHOBHOM OBPA3OBATEJBbHON ITPOT' PAMMBI CPEJTHETO OBIIETO
OBPA3OBAHUA U DJIEMEHTOB COIEPXAHUA 110 XUMUHU

B ¢denepanbHbIX M peruoHaiIbHBIX MPOIEIypax OLEHKH KauyecTBa O0Opa30BaHUS HCIIOJIb3YETCS
nepeueHs (KoaudukaTop) pacrnpefesieHHBIX MO KiaccaM MPOBEpSEMbIX TpeOOBaHHMM K pe3yibTaTam
OCBOCHHS OCHOBHOW 00pa30BaTEeNbHONW MPOrpamMMbl CpPEIHEro OO0IIero oO0pa3oBaHHs M IJIEMEHTOB
COJIEp>KaHUs IO XUMHUH.

10 KJIACC
IIpoBepsiemble TpeGOBaHUS K pe3yJibTaTaM OCBOEHNSI OCHOBHOI 00pa3oBaTe/IbHOM
NMPOrpaMmbl
Kon IIpoBepsiemble peaMeTHbIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOM
NpoBepPsieMOro o0pa3oBaTe/ibHOI MPOrpaMMbI CpeIHero 0011ero 0d0pa3oBaHusi
pe3yJbTara
1 Teopernyeckrie OCHOBbI OPrAHMYECKON XUMHUH
11 CdopMupoBaHHOCTh  NPEJACTABICHUH O  XUMHYECKOM  COCTaBJISIOLIEH
€CTECTBEHHO-HAYYHOM KapTHHBI MHUpPA, POJM XUMHH B TO3HAHUM SBJICHUU
npupoasl, B (OPMHUPOBAHWU MBIIIJICHUS U  KYJIbTYpbl JUYHOCTH, ee
(GYHKIIMOHATBFHOM TPaMOTHOCTH, HEOOXOIMMOMN I PEIICHHS MPAKTHUYECKUX
3alad ¥ DKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3IO0POBBIO U
MIPUPOJHOMN Ccpenie
1.2 Bmagenne CUCTEMOH XUMHYECKHX 3HAHWH, KOTOpas BKJIFOYAECT:
OCHOBOIIOJIATAIOIITNE TIOHSATHUSA (Monekyna, BaJICHTHOCTb,

AIEKTPOOTPHUIIATEIIBHOCTh, CTEMEeHb OKHCICHMs, XWMHUYECKas CBs3b, MOJIb,
MOJISIpHasi Macca, MOJISIPHBIM 00beM, YIIepOAHBIN CKeneT, (QYHKIMOHAIbHAS
rpyImna, paaukai, U30Mepus, U30MEPbl, TOMOJOTUYECKU  psAll,  TOMOJIOTH,
YIII€BOIOPOBbI, KHUCIIOPOJI- M a30TCofepKalllie COeTUHEHUs, OMOIOTUYECKU
AKTHBHBIE BellecTBa (YTIIEBOIbBL, )KUPHI, OSIIKH ), MOHOMED, TOJIUMEP, CTPYKTYPHOE
3BE€HO, BBICOKOMOJIEKYNISIPHBIE COCIUHEHUS); TEOpUU M 3aKOHBI (Teopus
XUMHUYECKOTO  CTPOEHHUsT  opraHmueckux  BemectB A.M.  byrtneposa),
3aKOHOMEPHOCTH, CUMBOJIMYECKHH SI3bIK XUMUHU, (PAKTOJIOTHUECKHE CBEICHUS O
CBOMCTBaX, COCTaBe, MOJYYCHUH U 0O€30MacHOM HCIOJIb30BAHUM BAKHEHIIIHX
HEOPraHMYECKUX U OPTAHMUYECKUX BEIIECTB B OBITY M IPAKTHUECKOH JACSITEIbHOCTH
yelioBeKa
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ChopMupoBaHHOCTH yMEHUI BBIABIATH XapakTepHbIC MPHU3HAKH TOHSATHIA,
YCTaHaBIUBATh UX B3aUMOCBS3b, UCII0JI30BaTh COOTBETCTBYIOLIUE IOHATHUS IIPU
OIIMCAaHUU COCTaBa, CTPOCHMs H IPEBpALICHUN OPraHUYECKUX COCIUHEHUN

14

CdopMUpOBaHHOCTh YMEHHMM HCHOJIB30BaTh XUMHYECKYIO CHMBOJUKY JIJIs
COCTaBJICHUS! MOJEKYJSPHBIX M CTPYKTYPHBIX (pa3BEpPHYTOW, COKpaILEHHOMN)
dopMy1 OpraHMYeCKMX BEUIECTB M YPaBHEHUH XMMHUYECKHX PEaKIHid,
U3TrOTaBIUBATH MOJCIIA MOJIEKYJI OPTaHUYECKUX BEIIECTB Ul  WLIIOCTpaluu
UX XUMHUYECKOTO U IPOCTPAHCTBEHHOI'O CTPOCHHMS

15

CdopMUpOBaHHOCTh YMEHMH YCTaHABIUBATh MPHHAJICKHOCTh H3YYCHHBIX
OpraHMYECKUX BEILECTB II0 MX COCTABY U CTPOEHUIO K OIPEIECICHHOMY Kiaccy
(rpynine)  coenuHeHU#  (YrieBOJOPONbI, KHUCIOPOJI M a30TCOAEp Kallue
COCIMHEHUS, BBICOKOMOJIEKYJSIPHbIE COEAMHEHHUS), JaBaTh MM Ha3BaHUS IO
cuctemaruueckoit Homenkiatype (IUPAC)

15

CdopMUPOBAaHHOCTE yMEHHS ONPEACIATh BUABl XUMHYCCKOW CBS3H B
OpPraHUYECKUX COCTUHEHUSIX (OJUHAPHBIE U KPaTHBIC)

1.6

CpopMUpOBaHHOCTb YMEHHUS TPUMEHSTH: TMOJIOKEHUS TEOPHUH CTPOCHHUS
oprannueckux BemiectB A.M. byTtiepoBa ans 00bsICHEHUSs 3aBUCIMOCTH CBOICTB
BEIIIECTB OT X COCTaBa U CTPOCHMS; 3aKOH COXPaHEHUS MAacChl BEIIECTB

VYrnerogopoasl. Kucnopoaconmepkamme W a30TCOIEpIKAIIUME OPraHUYECKUE
coeZIMHEHUs. BRICOKOMOJIEKYJIISIpHBIC COSAMHEHUS

2.1

CdopMUpOBaHHOCTh YMEHUU TPUBOANTH TPHUBHAIBHBIC HA3BAHHS OTIEITHHBIX
OpraHMYECKHUX BEHIECTB (ITUJIEH, MPONWIEH, aleTWICH, OSTUJICHIJIUKOIb,
rnuuepuH, (GeHon, ¢GopManbAeTHa, aneTalbIeru]l, MypaBbUHAs KHUCIOTA,
YKCYCHasl KHUCIJIOTa, OJICMHOBAas KHCIOTa, CTEApUHOBAs KHCIIOTa, TIFOKO3a,
bpyKTO3a, Kpaxmall, IeJUII0JI03a, TIUIINH)

2.2

CdopMHpPOBaHHOCTH YMEHUM XapaKTepU30BaTh COCTaB, CTPOCHHE, GU3UUECKUE U
XUMHUYECKHE CBOMCTBA THUNUYHBIX MPEJICTaBUTENECH Ppa3NIUYHBIX KIACCOB
OpraHMYECKUX BEIIeCTB (METaH, 3TaH, ATHJIEH, MPOMHUIIEH, alleTuiieH, OyTaaueH-
1,3, metunOyranuen-1,3, 6€H30II, METaHOJ, STAHOJI, STHJICHTJINKOJb, TJIUIEPHUH,
dbeHon, aneTanbAeTUl, MypaBbUHAsI U YKCYyCHas KUCJOTHI, TJIFOKO3a, Kpaxma,
EJUTI0NI03a, AMUHOYKCYCHAsT KUCIIOTA)

2.3

C(bOpMI/IpOBaHHOCTB YMCHHUA WIUIIOCTPUPOBATH TCHCTUYCCKYIO CBA3b MCKIY
TUIIMYHBIMH TPECACTABUTCIIAMU PA3JIMYHBIX KJIIACCOB OPraHUYCCKHUX BCHICCTB
YpaBHCHUAMU COOTBECTCTBYIOIIUX XWUMHYCCKUX peaKuHﬁ C HCIIOJIb30BaAHUEM

CTPYKTYPHBIX (hopMyI

2.4

ChopMupOBaHHOCTH YMEHHSI XapaKTepPH30BaTh HCTOYHHMKH YIJIEBOJOPOJHOTO
ChIpbst (He(Th, TPUPOAHBIA Tra3, Yroib), CHOCOOBI HX TEpepabOTKU U
MPaKTUYECKOe PUMEHEHHE MTPOAYKTOB IEpEepadOTKH

XUMHS U )KU3HB. PacueTsbl
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3.1

CdopMupoBaHHOCTh YMEHHI BJIAJIETh CHCTEMOU 3HAHUI 00 OCHOBHBIX METOAAX
HAay4YHOI'O II03HAHUS, HCIOIb3YEMBIX B XHMHM IPU HU3YYECHUU BEUIECTB U
XUMHUYECKHX BJICHUH (HaOII01eHHE, U3MEpPEHUE, SKCIIEPUMEHT, MOJICIIUPOBAHHUE),
HCIIOJIb30BaTh CUCTEMHbIE XHMHWYECKUE 3HAHUA JUIA NPUHATHS PEIICHUNA B
KOHKPETHBIX )KU3HEHHBIX CUTYalUsIX, CBA3aHHBIX C BEILIECTBAMU U UX TPUMEHEHUEM

3.2

ChopMHPOBAaHHOCTh YMEHHUH COOJIONATh MpaBHJa IMOJIB30BAHUS XHMHUUYECKON
nocyaod u 1abopaTopHBIM O0OpYyIOBaHHEM, a TakKe MpaBWJIa OOpalICHHS C
BCIICCTBAMH B COOTBCTCTBUU C MHCTPYKIHUAMHU I10 BBLIITOJIHCHHUIO Ha60paTOpHBIX
XMUMHYECKHX OIBITOB

3.3

CopMUpOBaHHOCTh YMEHHMM IJIAHUPOBATh M BBIIOJHATh XUMHUYECKUN
JKCIIEPUMEHT  (IpeBpalleHHUs  OpPraHMYECKUX  BELIECTB IIPU HArpeBaHUM,
[IOJIyUEHUE OTWIEHAa M M3YyYEHUE €ro CBOMCTB, KaueCTBEHHBIE pEaKIUU
OpPraHMYECKUX BEIECTB, J€HATypalus OElKOB NMPU  HArpeBaHWHU,  I[BETHBIC
peakiuu OEeNKOB) B COOTBETCTBUU C MPaBUIIAMU TEXHUKU O€30MacCHOCTH MpHU
oOpallleHuH ¢ BelleCTBaMU U J1aOOPATOpPHBIM 00OPYIOBAHUEM; MPEACTABIATH
pe3yibTaThl XUMHUYECKOTO OSKCIIepUMEHTa B (opMe 3amucH ypaBHEHUH
COOTBETCTBYIOIIMX peakuuid u (OpMYyJIUpOBATh BHIBOJBI HA OCHOBE JTHUX
pe3ynbTaToOB

3.4

CdopmMupoBaHHOCTb  yMEHUU MIPOBOJIUTH BBIUYMCIIECHHS 10 XMMUYECKUM
ypaBHEHUsAM (Macchl, 00beMa, KOJIUYECTBA UCXOIHOTO BEIIECTBA WM IMPOJYKTa
peaKuu 1O U3BECTHBIM Macce, 00bEeMY, KOJIMWYECTBY OJHOTO M3 HCXOJIHBIX
BEIIECTB UM MPOAYKTOB PEaKIUH)

3.5

CopMupoBaHHOCTb YMEHHUHW  KPUTHUECKH aHAJIM3UPOBaTh XUMHYECKYIO
UHGOpPMALIMIO, TOIYy4aeMyl0 M3 pa3HbIX MCTOYHHMKOB (CpeicTBa MaccCOBOM
uHpopManuu, cetb IHTEepHeT U Apyrue)

3.6

CdopmupoBaHHOCTH yMEHUHU co0II01aTh IpaBuia JKOJIOTUYECKH
1es1Ieco00pa3HOro MOBEACHUS B OBITY W TPYAOBOM JEATENBHOCTH B IIENAX
COXPAaHEHHs CBOErO 3JI0POBbS U OKPYXKAIOIIEH NPUPOIAHOM CPEIbl, OCO3HABATH
ONAaCHOCTh BO3JCUCTBUS Ha JKUBBIE OPraHU3MBI OINPEIECIECHHBIX OPraHMYECKHUX
BEILIECTB, MOHMMas cMbIca nokaszarens [IIK (mpenenbHO JOIYCTUMOH
KOHIIEHTpALUH), HOSACHATH HA TMpUMepax CcHocoObl YMEHbLICHHS U
IIPEAOTBPALIEHUS UX BPEIHOIO BO3IECUCTBUSA HA OPraHU3M YEI0BEKa

ITpoBepsiemble 3J1eMEHTHI COAEPKAHUSA

Kon IIpoBepsieMblii 3JIEMEHT CO/IePKaHUS
1 Teopernyeckne OCHOBBI OPraHUYECKOW XUMHH

11 IIpeamer opraHn4ecKkoi XUMHUU: €€ BOSHUKHOBEHUE, Pa3BUTUE U 3HAYEHUE B IOJIYyYEHUU
HOBBIX BEILIECTB U MaTepuajioB. Teopus CTpOEHHS OpPraHU4YeCKHX COeAUHEHMH A.M.
bytnepoBa, ee OCHOBHBIE I1OJIOKEHUS

1.2 CrpykrypHble (GOpMyIIbI OpraHUYecKuX BemiecTB. ['omonorus, nzoMepus. XuMuyeckas
CBA3b B OPTAaHMYECKUX COEIMHEHMIX — OJMHAPHBIE U KpaTHbIEe CBA3U. [Ipencrasnenue o
KJ1acCU()UKALMU OPraHUYECKUX BEILIECTB
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Homenkmarypa  opraHM4eckux COEAMHEHUN  (CHCTeMAaTW4ecKas) W TPUBHAIbHBIC
Ha3BAHUS BAXXHEUIIUX NPEACTABUTENIEHN KJIACCOB OPraHUYECKUX BEILECTB

VYri1eBonopoabI

2.1

AJKaHBI: COCTaB U CTPOEHME, I'OMOJIOTMYECKUH psa. MeTraH M 3TaH — mpocTeiliune
IIPEJCTaBUTEIIN AJIKAHOB: (U3NYECKHE U XMMUYECKHE CBOMCTBA (peakluu 3aMelIeHUus U
TOPEHUs1), HAXOXAEHUE B IPUPOAE, IOJy4YEHHE U NPUMEHEHHE

2.2

AJKeHBI: COCTaB U CTPOCHUE, TOMOJIOTHUECKHN Psil. OTUIIEH U NPONMWIIEH — IPOCTEUIINE
MIPEICTaBUTEIIN AIKEHOB: (PU3MYECKHE U XUMHUYECKIE CBOMCTBA (PEaKMU THIPUPOBAHUS,
raJIOTEHUPOBAHUSA, THApaTallud, OKUCJIEHMS M IOJUMEpPU3ALMM), IOIY4YEHUE H
IIPUMEHEHHE

2.3

Ankanuensl: Oyranguen-1,3 u metunOyragueH-1,3: cTpoeHUe, BaKHEHIITHE XUMUYCCKUE
CBOICTBa (peakius nmoaumepusanun). [loydeHne CHHTETHUECKOTO KayuyyKa U PE3UHbI

2.4

ANKHMHBI: COCTaB M OCOOCHHOCTH CTPOEHMS, T'OMOJOIMYECKHH psn. AUETHIEH —
IPOCTEHIINN MpeACTaBUTENb ATKUHOB: COCTaB, CTPOEHUE, (GU3NUYECKUE U XUMHUYECKUE
CBOMCTBa (peakUuu TUIAPUPOBAHMS, TAJOT€HUPOBAHUSA, THApATAllUd, TOPEHMUS),
IIOJIy4EHUE U IPUMEHEHUE

2.5

Apenbl. benzon: cocraB, cTtpoeHue, (pU3MYECKHE W XMMHYECKHE CBOMCTBA (peakiuu
raJIOr€HUPOBAHUS U HUTPOBAHMSL ), [TOJIyYE€HUE U IPUMEHEHHE. T0I1yos: COCTaB, CTPOEHUE,
¢usnyeckne M XMMHUYECKHE CBOWCTBA (pEaKIMU TaJOTCHUPOBAHUS W HUTPOBAHHS),
IMOJIY4CHHUEC W HPHUMCHCHUC. ToxcnaHOCTH ApCHOB. I'eneTnueckass CBSI3b MCKOY
YTJI€BOIOPOAAMHU, IPUHAJISKAIMMH K Pa3JIMYHbIM KJlaccaM

2.6

[TpupoHbIe UCTOYHUKHU YTIAEBOAOPOAOB. [IpupoaHbIil Ta3 1 MOMyTHBIE HEPTSIHBIE Ta3bl.
Hedte u ee mpoucxoxaenue. CrocoObl nepepadOTKH HEPTHU: MEPErOHKA, KPEKUHT
(Tepmuueckuii, xatanutudeckuil), nuponus. Ilpoayktel mnepepa®oTku HepTH, HX
MPUMEHEHUE B NPOMBIIUIEHHOCTH U B ObITy. KaMeHHBI yroib U NpPOAYKTHI €ro
nepepadoTKu

KI/ICHOpO)ICOI[ep)KaH_II/Ie OpPraHNYCCKUC COCAUHCHUS

3.1

[IpenenpHbIe OAHOATOMHBIE CHHPTHL. MeTaHON W ATaHOM: CTpOeHHe, (PHU3UYecKHe u
XUMUYECKHE CBOMCTBA (pEakIiMu C aKTUBHBIMH METa/NIaMH, TaJlOT€HOBOJOPOIaMH,
ropeHue), npuMeHeHue. BogopoaHbie CBSI3M MEXKIy MOJEKyJlamMu crnupToB. JlelicTBue
METaHOJIa ¥ 3TaHOJIa Ha OPraHU3M uejoBeKa. MHOr0aTOMHBIE CITUPTHI. DTUIICHTIIUKOIb U
[JIMIIEPUH: CTPOCHHUE, (U3MYECKHEe W XWUMUUYECKHE CBOMCTBa (B3aMMOJECUCTBHE CO
HIEJIOYHBIMHU METAJJIaMHU, Ka4eCTBEHHAs! PEaKIis Ha MHOTOAaTOMHBIE CIUPTHI). JleiicTBue
Ha OpraHusMm 4yenoBeka. [[pumeHenne raviepuHa u dTUIEHTIIMKOIS

3.2

@deHON:  CTpOGHHWE  MOJEKYNIbl,  (hU3UUYECKHE U XUMHUYECKHE CBOIICTBa.
Toxcuunocth penomna. [Ipumenenue penomna

3.3

AJ'IL,Z[CFI/I,Z[BI N KCTOHBI. (I)OpMaJIBI[eFI/II[, aleTaJIbACTHU/: CTPOCHHUC, (bI/I3quCKI/Ie n
XHUMHUYCCKUC CBOMCTBA (peaKHI/II/I OKHCJICHHSA U BOCCTAHOBJICHHU A, KAUCCTBCHHBIC
peaKL[I/II/I), IMOJIYYCHHUC U ITPUMCHCHUC

3.4

OAHOOCHOBHBIE MpeJeNbHble KapOOHOBBIE KHCIOTHL. MypaBbUHAasT U YKCYyCHas
KHCIIOTBI: CTPOEHHE, (PM3NYECKHE U XUMUYECKHE CBOMCTBA (CBOMCTBA, 0011IMe /I Kilacca
KHCJIOT, peakius 3TepuduKkanum), noaydeHue u npumenenue. CteapuHoBast U OJICMHOBAs
KHUCJIOTHI KaK MPEJCTaBUTENN BBICIINX KapOOHOBBIX KHCIOT. MblIa Kak COJM BBICHIMX
KapOOHOBBIX KHCIIOT, X MOIOIIIEE ICHCTBHE
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3.5

CrnoxHble 3QHUpBI KaK TPOU3BOIHBIE KAPOOHOBBIX KUCIOT. I MAPOIU3 CIOXKHBIX 3(UPOB.
Kupst. ['maponus sxupos. [Ipumenenne xupoB. buosorudeckas pojb KUPOB

3.6

YrineBoapl: cocTaB, KiIacCU(pUKANMS YIIAEBOJOB (MOHO-, IU- W TIOJHCAXAPHIIBI).
['moko3a — mpocTennii MOHOCaXapua: OCOOCHHOCTH CTPOCHUS MOJIEKYIbI, (pU3nuecKue
U XHMHUYECKHUE CBOMWCTBa (B3aumojeiictBue ¢ ruapokcuaoM wmenu (1), oxucnenue
aMMHa4YHBIM pacTBopoM okcuaa cepedpa (I), BoccTaHOBIEHUE, OPOKEHHE TIIOKO3bI),
HaXO0XJIEHUE B IPUPOJIE, IPUMEHEHHE, Ononoruueckas posb. orocunres. @pykrosa Kak
n3oMep Tiaoko3bl. Kpaxman u nemnonio3a Kak HpupoaHble noaumepsl. CTpoeHue
Kpaxmalja U 1eJUTro103bl. Pu3nyecKkue U XUMUYECKHue CBOMCTBA Kpaxmaiya (TUIpOiu3,
KaueCTBEHHas peakilus ¢ HOJIOM)

A3oTcosiepKale OpraHMueCcKue COeIMHEHNS

41

AMUHOKHCIIOTBI KakK aMQOTEpHbIE OpraHuYecKue coenuHeHus. OH3NUECKue W
XMMUYECKHE CBOMCTBa aMMHOKHUCIIOT (Ha IpUMepe ruuuHa). buonornyeckoe 3HaueHue
aMUHOKUCIIOT. [lenTuasl

4.2

benku xak mpuposHble BRICOKOMOJEKYIApHbIE coequHeHus. [lepBuuHas, BTopuuHas u
TPETHYHAsI CTPYKTYpa OCIKOB. XMMHUYECKHE CBOWCTBA OCIIKOB: THAPOJIU3, ICHATYpAIIHS,
KaueCTBCHHBIC PEAKIINH Ha OCIIKH

BBICOKOMOJIEKYIISIPHBIE COEUHEHUS

5.1

OcCHOBHBIE TIOHSITUSI XUMHUU BBICOKOMOJICKYJIIPHBIX COCIUHEHUN: MOHOMEp, MOJIUMED,
CTPYKTYPHOE 3BEHO, CTETICHb MOJIMMEPHU3AIINH, CPETHSAS MOJIEKY sipHast Macca. OCHOBHBIE
METOABbl CHHTE3a BBICOKOMOJEKYJISIPHBIX COCIMHEHHH — TMOJUMEpHU3aluus U
MOJIMKOHICHCAILIUS

5.2

OKCIepUMEHTAIIBHBIE METObI U3YUEHUS BEIIECTB U UX MPEBPAILEHUN: 03HAKOMIIEHHE C
oOpa3amMu NpUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, IUIacTMacc, kKayuykoB. [lomydyeHue
CUHTETUYECKOIO KaydyyKa U PE3UHBI

11 KJIACC
IIpoBepsiemble TPeOGOBaHMS K pe3yJibTATAM OCBOCHHUSI OCHOBHOI 00pa3oBaTe/ibHOMI

MPOrpamMMslI

Kon

HpOBepﬂeMble NMPEAMETHBIC PE3YJbTATHI 0CBOCHUSA OCHOBHOM

npoBepsieMOro o0pa3oBaTeILHON MPOrPaMMBbI CPeTHET0 001IEr0 00pa3oBaHUs
pe3yJabTaTa

1

TeOpeTI/I‘leCKI/Ie OCHOBBI XUMHH

11

Brnanenue cucremMoil XHMHUYECKHX 3HAHWUW, KOTOpas BKJIIOYAET: OCHOBOIOJIATAOIINE
NOHATHS (XMMHUYECKUI JIEMEHT, aToM, 3JICKTPOHHas 00o0Jiouka aroma, s-, p-, d-
3JIEKTPOHHBIE opouTamm aTOMOB, HOH, MOJIEKYJIa, BaJICHTHOCTD,
3JEKTPOOTPULATENLHOCTh, CTEIEHh  OKHUCICHUWS, XUMHUYECKas CBfA3b, MOJb,
MOJISIpDHAsl Macca, MOJISIPHBINA 00beM, KpUCTAJUTMUECKas PEIeTKa, TUITBI XUMUYECKUX
peakuii (OKMCIUTETHLHO-BOCCTAHOBUTEIBHBIC, DK30- W DHJIOTEPMHUYCCKHUE, PEaKIun
MOHHOTO OOMEHa), pacTBOp, OSJEKTPOIMTHI, HEIIEKTPOJIUTHI, AJICKTPOIUTHICCKAS
JIMCCOIMAIMSI, OKHCIIUTENb, BOCCTAHOBHUTENb, CKOPOCTb XHWMHUYECKOW PEaKIINH,
XUMUYECKOE PABHOBECHE); TEOPHUM M 3aKOHBI (TEOpUS DIEKTPOJIUTHYECKOU
JUCCOILMALINY, ITepuoauueckuit 3akoH J[.W. MenzaeneeBa, 3aKOH COXpaHECHHUS
Macchl), 3aKOHOMEPHOCTH, CHMBOJIMYECKUH  SI3BIK ~ XWMHH,  (aKTOJIOTHUYECKUE
CBEJICHUS O CBOWCTBax, COCTaBe, MMOJIYYECHUH U OE30MaCHOM HCIOJb30BAHUH
BOKHEUIITUX HEOPTaHMYECKUX BEIHICCTB B OBITY M MPAKTHUYECKOW NEATEITLHOCTH
YelloBeKa
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1.2

CopmMupoBaHHOCTb ~ yMEHMH  BBISBIATH  XapakTEpHbIE  MPU3HAKU U
B3aMMOCBS3b U3YUEHHBIX MOHSTHI, MPUMEHATh COOTBETCTBYIOIIME MOHATHS IPU
ONMUCAHUU CTPOEHUS U CBOMCTB HEOPraHMYECKUX BEILECTB U UX IMPEBpAIICHUH;
BBISIBJISITH B3aUMOCBSI3b XMMUYECKUX 3HAHUHN C MOHATHSIMH M MPEICTaBICHUIMU
JIPYTUX €CTECTBEHHO- HAYYHBIX IIPEIMETOB

13

Brnagenue  OCHOBHBIMHM ~ METOJaMM  HAy4HOTO  TO3HAHMUS  BELIECTB U
XUMHYCCKUX SBJICHUN (HAOII0CHIE, U3MEPEHHE, IKCIIEPUMEHT, MOJISIIUPOBAHUE)

14

ChopMUpOBaHHOCTh YMEHHUH ONpEACISATh BaJCHTHOCTh M CTEICHb OKUCIICHUS
XUMHUYCCKUX D3JICMCHTOB B COCAUMHCHUAX PA3JIMYHOI'O0 COCTaBa, BUJ XUMHUYIECKOU
CBA3U (KOBaJ'IeHTHaSI, HOHHAas1, MCTAJJINYCCKad, BOI[OpO,HHaSI) B COCOAUHCHUAX, TUII
KPUCTAJNTMYECKON pPENIeTKH KOHKPETHOTO BEIIECTBAa (aTOMHAs, MOJICKYJISPHAs,
MOHHAs1, METAJIMYECKast )

15

CdopMUpOBaHHOCTH YMEHHI OIPEICIIATh XapaKTep CPEIbl B BOJHBIX PAaCTBOPAx
HEOPraHUYECKUX COCIUHEHUI

1.6

CdopMUpOBaHHOCTh YMEHHS KIAaCCH(PHUIMPOBATH XWMHUYCCKUE PEAKIHH I10
pa3IMYHBIM MpH3HAKaM (YHCIY U COCTaBY PEarupyroliuX BEIIECTB, TEIUIOBOMY
3P PeKTy peakiui, K3MCHEHUIO CTEIICHEW OKUCIICHUS 3JIEMEHTOB, 0OpaTHMOCTHU
peaKIny, YIaCTHIO KaTaau3aTopa)

1.7

CdopmMupoBaHHOCT YMEHUII COCTABIATh YPAaBHEHUS PEAKIUil Pa3IMYHBIX TUIIOB,
MOJIHBIE W COKpAICHHBbIC YPaBHEHHUS pEaKIMii HMOHHOrO OOMEHa, Y4YWThIBas
YCIIOBUSL, IPU KOTOPBIX 3TH PEaKIMK UIYT A0 KOHIA

18

C(bOpMI/IpOBaHHOCTB YMCHI/Iﬁ IMpOBOAUTH pCaKIuu, IMOATBCPKAAOIINC
KauyeCTBEHHLIM COCTaB PAa3IMYHBIX HCOPTaHWMYCCKUX BCHICCTB, pPACIIO3HABATH
ONBITHBIM ITYTEM HOHBI, IPUCYTCTBYIOIIKUEC B BOAHBIX PACTBOPAX HCOPTAaHUYCCKUX
BC€IICCTB

1.9

CdopMupoBaHHOCTH ~ YMEHUH  pacKphIBaTh  CYIIHOCTh  OKHUCJIHTEIHHO-
BOCCTAaHOBUTENBHBIX PEAKIIHiA ITOCPEICTBOM COCTABIEHUS AJIEKTPOHHOTO OanaHca
ATUX peaKIun

1.10

CdopmMupoBaHHOCTH YMEHUH  OOBSCHATH  3aBUCUMOCTH CKOPOCTH
XUMHUYECKOHN peakluy OT Pa3InyuHbIX ()aKTOPOB

111

ChopMupoBaHHOCT YMEHHMH OOBSCHATH XapakTep CMELIEHHs XUMHUYECKOTrO
paBHOBECHSI B 3aBUCUMOCTH OT BHelIHero Bo3zaeicTus (mpunuui Jle [larense)

OO0mas ¥ HeOpraHUYeCcKasi XUMUS

2.1

CdopmupoBaHHOCTH YMEHMH pacKpbiBaTh cMbica [lepuonndeckoro 3akona [1.1.
MenzeneeBa U AEMOHCTPUPOBATh €T0 CUCTEMATU3UPYIOLYIO, OOBSICHUTEIbHYIO 1
MPOTHOCTUYECKYIO (DYHKITH

2.2

CdopMupoBaHHOCTh YMEHUH XapaKTepU30BaTh JJIEKTPOHHOE CTPOSHHE aTOMOB
XUMHYECKHUX 371eMEeHTOB 1 — 4 meprnonos lleproanyeckoi cucTeMbl XHMUYECKUX
anemenToB J[.M. Menaeneesa, ucnosb3ys MOHATHSA «S-, P-, d-3IEKTPOHHBIE
opoUTaANY», «IHEPTETUYECKUE YPOBHUY», OOBSICHATH 3aKOHOMEPHOCTH U3MEHEHUS
CBOMCTB XMMHMYECKUX JJIEMEHTOB M WX COEIMHEHHI IO MepuojaM M Tpynnam
[Tepuoanueckoit cucrembl xumudeckux sineMeHtoB JI.M. MenneneeBa
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2.3

CdopMHUpOBaHHOCTh YMEHUH XapaKTEPU30BaTh (OMUCKHIBAThH) OOINE XUMUYECKHE
CBOWCTBAa HEOPraHMYECKUX BEIIECTB PA3JIUYHBIX KIACCOB, MOJTBEPKIATh
CYIIECTBOBAHWE TEHETHYECKOW CBSI3U MEXIy HEOPTaHWYECKHMMHU BEIIECTBAMH C
MOMOIIIBIO0 YPAaBHEHUH COOTBETCTBYIOIIMX XUMUYECKUX PEaKIIHA

2.4

ChopmupoBaHHOCTh YMEHUN yCTaHABIMBATh MPUHAICKHOCTh HEOPTraHUYECKUX
BELIECTB I10 UX COCTABY K OIpeIeICHHOMY KJlaccy (Ipyrie) coeinHeHui (IpocThie
BEIIECTBA — METAJUIBI U HEMETAJLJIbl, OKCUIbl, OCHOBAHHUS, KHUCIOTHI, aM(pOTEepHbIC
TUJIPOKCH/IBI, COJIN)

2.5

ChopMupoBaHHOCTh YMEHHI HWCIOJIB30BaTh XWMHUYECKYIHO) CHUMBOIIUKY IS
cocraBieHuss GOpMyl BEHIECTB M YpPaBHEHUH XWMUYECKUX PpEaKIUH,
cucremarnyeckyro HomeHkarypy (IUPAC) u TpuBHaibHbIC HA3BAHUS OTIACIBHBIX
HEOPraHUYeCKHX BEIIEeCTB (yrapHbIi ra3, yrjeKHCIbId Ta3, aMMHUaK, ramieHas
W3BECTh, HETallleHast U3BECTh, MUTHEBASI COJIA, TUPUT U IPYTHUE)

2.6

CdopmupoBaHHOCTH YMEHUIT XapaKTepU30BaTh (OMUCHIBATH) OOIINE XUMUYECKUE
CBOMCTBA HEOPraHMYECKHUX BEIIECTB Pa3IUYHBIX KIJIACCOB, MOJITBEPKIATh
CYILIECTBOBAHME T€HETUYECKOW CBSI3U MEXKIYy HEOPraHMYECKUMHU BEIIECTBAMHU C
MTOMOIIbIO YPABHEHHI COOTBETCTBYIOIINX XUMHUYECKUX PEAKIUI

2.7

CpopMUpPOBAaHHOCT, yMEHUW IUJIAHUPOBATh M BBINOJHATH XUMHYECKHUI
HKCIIEPUMEHT (pa3/Io’KeHHE MEPOKCHIAa BOAOPOIa B MIPUCYTCTBUU KaTaln3aTopa,
OIIPEETICHUE Cpelbl PAacTBOPOB BEIIECTB C IIOMOINBIO YHHUBEPCAJIBHOTO
WH/MKATOpA, BIMUSHUE PA3IMYHBIX (PAaKTOPOB HA CKOPOCTh XUMHUECKOW PEeaKIny,
peaknuu MOHHOTO OOMEeHa, KayeCTBEHHBbIE PEaKlIUu Ha Cyibdar-, KapOOHAT- U
XJIOpUA-aHUOHBI, HA KATUOH aMMOHUA, PCIICHNUEC SKCIICPUMCEHTAJIBHBIX 3aJiad IO
TemMaM «Metamtely u «HeMmeTamib») B COOTBETCTBUM C TpPaBUIAMU TEXHHKH
0€30MMacHOCTH MPHU 0OpAIIEHUH C BEIIECTBAMU U JJAOOPaTOPHBIM 000pPYI0BAaHUEM;
NPEJCTaBIATh Pe3yJbTaThl XMMHUYECKOIO OHKCIEepUMEHTa B (opMe 3amucu
YpaBHEHMH COOTBETCTBYIOUIMX peakiuil U (GopMyarpoBaTh BBIBOABI Ha OCHOBE
3THUX pe3yJIbTaTOB

2.8

CdopmupoBaHHOCTE YMEHUH COONIIO/IATh TMpaBUia TMOJIB30BAHUS XUMHUYECKOU
MoCy/Iol W 71abopaTOpHBIM 000pYIOBAaHHEM, a TaKXKe TpaBuia OOpalieHus c
BCIICCTBAMH B COOTBETCTBHUU C MHCTPYKIHUAMHU 110 BBIIIOJIHCHUIO na60paTopHHx
XUMHUYECKUX OIIBITOB

2.9

CdopmupoBaHHOCTH YMEHHUI XapaKTEPU30BaTh XUMHUYECKHE MPOIIECCHI, TEKAIIUE
B OCHOBE IIPOMBIIIICHHOTO TIOJYY€HUsI CEPHOM KHCIIOTBI, aMMHaKa, a TaKke
c(hOPMHUPOBAHHOCTh  TPEACTaBIeHUN 00 OOMMX HAYYHBIX NPUHIMIAX U
IKOJIOTHUECKUX TIPOOJIeMaX XUMHUYECKOTO MMPON3BOICTBA

XUMUS U )KU3Hb. PacueTsl

3.1

ChopMupoBaHHOCTb MPEACTABICHUI O XUMHUYECKON COCTABIISIONIEH €CTeCTBEHHO-
HAayYHOH KapTHHBI MHUpA, POJIM XHMHUH B TO3HAHUM SBJICHUH MPUPOJIBI, B
(GOpMHpPOBAHUN MBIIIJICHUS M KYJIbTYphl JIMYHOCTH, €€  (PYHKIIMOHAIbHOM
TPaMOTHOCTH, HEOOXOAMMOU [UIS pEIICHUS TPAKTUIECKUX 3a/1a4 F SKOJIOTHICCKH
000CHOBAHHOT'O OTHOILIEHUS K CBOEMY 3/I0POBBIO U MPUPOTHON cpejie
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3.2

ChopmupoBaHHOCTh yMEHUN  KPUTHYECKH  aHAJIU3UPOBATh  XUMHYECKYIO
nH(pOpMaIIHIO, TOJNY4YaeMyl0 M3 pa3HbIX HCTOYHUKOB (CpeAcTBa MacCOBOM
KOMMYHHKAIUH, ceTh IHTepHeT U Ipyrue)

3.3

CdopmupoBaHHOCTH YMEHHU co0mroaaTh npaBuiia HKOJIOTMYECKU
1enecoo0pa3Horo TMoOBeNeHUsT B OBITY M TPYAOBOH JEATEIbHOCTU B LENSIX
COXPAaHEHHUS CBOETO 37I0POBbs U OKPYXAIOIIeH MPUPOIHON CpeIbl

3.4

Oco3HaBaTh ONACHOCTb BO3JCHCTBUS Ha JKUBBIE OPraHU3Mbl OIPENEIECHHBIX
BellecTB, MOHUMas cMbica mokasarens [1/IK, mosicHIThr Ha mpuMepax CIocoObI
YMEHBILIEHUS W MPEJOTBPALICHUS HMX BPEIHOrO BO3JACHCTBUS HA OpraHU3M
YeJoBeKa

3.5

CdopmupoBaHHOCTH YMEHHU IPOBOAUTD BBIUHCIICHUS C
HCIIOJIb30BAaHUEM TOHATHS «MaccoBasi JIOJIS BEIECTBA B PacTBOpe», 0OBEMHBIX
OTHONICHUN Ta30B MPU XUMHUYECKUX PEAKIUSIX, MACChl BEIIECTBA WM O0beMa
ra3oB MO U3BECTHOMY KOJHMYECTBY BEIECTBA, Macce WU O0BEMY OJHOTO H3
YYaCTBYIOIIMX B PEAKIMHU BEILIECTB, TEIJIOBOro 3(deKra peakiuu Ha OCHOBE
3aKOHOB COXPAHEHHUS MACChl BELIECTB, MPEBPAILICHUS U COXPAHEHUS YJHEPTUU

HpOBepﬂeMble 3JIEMEHTBI COACPKAHUA

Kon

HpOBepﬂeMbIﬁ IJIEMEHT COACPKaHUA

TeopeTnyeckre OCHOBBI XUMHUH

11

XuMuYeckuil aneMeHT. AToM. Sapo aroma, HM30TONBL. DIEKTPOHHAs OO0OJOYKA.
DHepreTUyeckre YpOBHHU, MOIYPOBHH. ATOMHBIE OpOHMTANH, S-, P-, d-dIEMEHTHI.
OcoOeHHOCTH — pacrmpe/ielieHus] DJIEKTPOHOB M0 OpOUTaNsiM B aToMax 3JIEMEHTOB
MIEPBBIX YETHIPEX IMEPUOJIOB. DIIEKTPOHHAS KOH(UTYpAIIHs aTOMOB

1.2

[lepnonnueckuit 3akoH u llepuogmdeckas cucrtema XHMHYECKMX 3jeMeHTOB JI.M.
Menpeneesa. CBs3p NEPUOANUECKOTO 3aK0HA U [leproaudeckoil CHCTEMBI XUMHUYECKUX
onementoB JI.MI. MenneneeBa ¢ COBpEMEHHOM TEOpPHUEW CTPOCHUS aTOMOB.
3aKOHOMEPHOCTH W3MEHEHMs CBOMCTB XHMHYECKHUX 3JIEMEHTOB M 00pa3yeMbIX HMHU
MIPOCTBIX U CJIOKHBIX BEIIECTB IO TPyNIaM M NepuojaMm. 3HaYyeHHE NEePUOANUECKOTO
3aKOHa B PA3BUTHH HAYKU

13

CrpoeHue BeliecTBa. XUMHUYEcKas CBA3b. BuIpl XMMHUYECKOW CBSI3M (KOBaJIeHTHAast
HEeMnoJIsipHas W TMOJIApHas, MOHHAas, MeTajindeckas). VOHBI: KaTMOHBI U AHHUOHBL
Mexanu3mbl 00pa3oBaHMsl KOBAJIEHTHOW XMUMHMUYECKOH CBs3U (OOMEHHBIH M JTOHOPHO-
ak1enTopHselii). Bogopoanas cBsizb

14

BaneHnTHOCTE. DneKTpOOTpUIATEIBHOCTh. CTEMEHb OKUCIEHUS

15

BemectBa MONEKyISIpHOTO M HEMOJIEKYJISIPHOTO CTPOEHUs. 3aKOH MOCTOSIHCTBA COCTaBa
BellleCcTBA. THUIBI KPUCTATUIMYECKUX PEIIETOK. 3aBUCUMOCTh CBOMCTBA BEIIECTB OT THUIIA
KpucTauinyeckon pemeTkd. [loHsTe o aucnepcHbIX cuctemax. VICTUHHbIE U
KOJJTOUJHBIE pacTBOPBL. MaccoBas J10J151 BEIIECTBA B paCTBOPE
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1.6

Knaccuduxanus HEOPraHUYECKUX COCIUHEHUN. Homenxknarypa
HEOPraHNYEeCKUX BELIECTB

1.7

Xumuueckas peaKuus. Knaccudukanus XUMHYECKHUX peakuuii B
HEOPraHUYeCKOW M OPraHUYECKOM XUMHUHU. 3aKOH COXPAHEHHUS MAacChl BEIECTB, 3aKOH
COXpAHEHUS U MPEBPAIICHUS SHEPTUU NMPU XUMHUYECKUX PEAKIUAX

1.8

CKOpOCTb peakluy, €e 3aBUCUMOCTh OT PA3ITUYHBIX (DaKTOPOB

1.9

OOpatumbie peaknuu. XUMHYECKOe paBHOBecHe. DaKTOPBI, BIHSIONIME HA
cOoCTOsIHUE XUMHU4eckoro paBHoBecus. [Ipunuun Jle [llarense

1.10

9JI€KTpOJ'II/ITI/I‘IeCKaH Jucconuanus. CuibHble U ci1aOble QJICKTPOJIUTLI. Cpez[a BOJHBIX
pPacTBOpPOB BEIIECCTB: KHCJasd, HeﬁTpaanaﬂ, mieJa04Hast. PeaKI_II/II/I HOHHOI0 0OMeHa

111

OKUCIIUTEIIEHO-BOCCTAHOBUTCILHEIC pcakumun

HeOpraHI/I‘IeCKaH XHUMUA

2.1

Hemerannbl. Ilonoxxenue HemertamioB B Ilepuoanueckoil cucreMe XHMHUYECKHUX
anemenToB JI.M1. MenneneeBa u 0COOEHHOCTH CTPOCHUS aTOMOB. DHU3NYECKHEe CBOWCTBA
HEMETAIJIOB. AJTOTpONHsI HEMETaJIOB (Ha MpUMeEpe KHUCIopoaa, cepbl, pocdopa u

yriiepoa)

2.2

XUMHYEeCKHEe CBOMCTBA Ba)KHEUIINX HEMETAIIOB (TaJloreHoOB, cephl, a3oTa, (ocdopa,
yriaepona M KpeMHHUS) U HX COSAMHEHMH (OKCHUIOB, KHUCIOPOJCOJEPKALINX KHUCIOT,
BOJOPOJHBIX coequHeHwit). [[puMenenne Ba)XHEUITNX HEMETAIIJIOB U UX COSAMHEHUN

2.3

Mertamnel. [Tonoxenune meramioB B [lepuonndeckoit cucteMe XMMUYECKHX 3JIEMEHTOB
J.U. MenpaeneeBa. OcOOCHHOCTU CTPOCHUS SJEKTPOHHBIX 000JI0UEK aTOMOB METAILIOB.
O6mue ¢pusznueckue cBoiicTBa MeTauioB. CIIaBbl METAIOB. DJIEKTPOXUMHUUYECKUN Psijl
HaIpsHKEHUH METaJUIOB

2.4

XUMUYECKUE CBONCTBA BaKHEHIIMX METaJUIOB (HATPWd, Kanwii, KanblMii, MarHui,
ATIOMUHUM, IIUHK, XPOM, JKeJIe30, MEJIb) i UX coequHeHn. OOIIe crocoobl MOIydeHUs
MeTaoB. [I[pumMeHeHre MeTanIoB B OBITY U TEXHUKE

2.5

I'eneTnueckas CBA3b HCOPraHNn4CCKuX BCIICCTB, MpUHAMJICKAIUX K
Pa3JINIHBIM KJIaCcCaM

XUMUS U )KU3HD

31

Pons xumum B oOecrneuyeHWH HKOJIOTHYECKOH, SHEPreTMUEeCKOM U  MHIIEBOU
0€30MacCHOCTH, Pa3BUTUU MEIUIIMHEL. [IOHITHE O HAYyYHBIX METO/IaX MO3HAHUS BEIICCTB
Y XUMHYECKUX PEaKui

3.2

[IpencraBnennst 00 OOMMX HAYYHBIX MPHHIMIAX [POMBIIIIEHHOTO TOTYyYeHUS
BOXHEHIIMX BemIeCTB. YenoBeK B MHpE BEIIECTB W MaTEpUATIOB: BaKHEHIINE
CTPOUTENBHBIE MAaTEPHAIbl, KOHCTPYKIIMOHHBIE MaTEPUaIbl, KPACKH, CTEKJIO, KEPAMUKa,
Martepuaybl JUISl DJICKTPOHUKH, HAHOMATEpHAJIbl, OPraHUYECKHE W MHUHEpaJIbHbIE
ynoOpeHus

3.3

XuMus u 3J0POBLE YCJIIOBCKA: IMMpaBUJIa HUCIIOJIB30BAHUA JICKAPCTBCHHBIX IIPCIIApaToOB,
IpaBUjia 0€30I1aCHOT0 MCIOJIb30BaHUS npemnapaTroB OBITOBOIl XMMHHU B MMOBCEJHEBHOM
KHU3HHU
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