IIpunioxenne k PaGoueit nporpamme
cpeaHero oo1ero o0pazoBaHus
1o xumuu (0a30BblIil ypOBEHbD)

IHEPEYEHB (KOAUPUKATOP) PACIIPEAEJIEHHBIX ITO KIIACCAM ITPOBEPAEMBIX
TPEBOBAHHWM K PE3YJIBTATAM OCBOEHMUS

OCHOBHOM OBPA30BATEJBHOM ITPOI' PAMMBI CPEJTHEI'O OBILIETO
OBPA3OBAHUA U JIEMEHTOB COIEPKXAHUSA 110 XUMHUHN

B ¢enepanbHBIX M perHOHANBHBIX MPOLEAYPAaX OIEHKH KauecTBa OOpa30BaHUS HCIIONB3YETCS
nepevyeHpb (KoaupuKaTop) pacmperesieHHbIX M0 KJIaccaM IMPOBEPSIEMBbIX TPeOOBaHHUH K pe3yiabTaTaM
OCBOEHHUSI OCHOBHOH 00Opa30BaTeNbHOM MpOrpamMMmbl CpeaHero oOmiero oOpa3oBaHHs M DJIEMEHTOB
COJIEpKaHUs IO XUMHUH.

10 KJIACC
IIpoBepsiemblie TpeOOBaHMS K pe3y/ibTATAM OCBOEHHSI OCHOBHOM 00pa3oBaTeIbHOM
NPOrpaMMbI
Kon IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOEHHUSI OCHOBHOM
MPOBEPSIEMOro 00pa3oBaTeIbHOM MPOrpaMMbl CpeIHEro 001ero 00pa3oBaHus
pe3yJjbTara
1 Teopernyeckre OCHOBBI OPraHMYECKON XUMHUH
11 CdopMUpOBaHHOCTL  TPEJACTABICHUA O  XUMHYECKOH  COCTaBJISIONICH
GCTGCTBGHHO-HayIIHOfI KapTUHBI MHpa, pPOJIKM XHUMHH B IIO3HAHHUU SIBJICHUN
npupoabl, B (HOPMHPOBAHHHM MBIIUICHUS ¢ KYJIbTYyphl JIMYHOCTH, €€
(GYHKIIMOHATBHOW TPaMOTHOCTH, HEOOXOAWMOM JUIsl pelieHus] MPaKTUYECKUX
3aa4 M DKOJOTMYeCKM OOOCHOBAHHOTO OTHOILEHUS K CBOEMY 3J0POBBI0 U
MPUPOAHON cperie
12 Bnanenue CUCTEMOM XUMUYECKUX  3HAHHH, KOTOpast BKJIFOYAET:
OCHOBOIIOJIAT a0 II1E MOHSATUSA (Monexyna, BaJICHTHOCTb,

AJIEKTPOOTPHULIATEIBHOCTD, CTENEHb OKUCIIEHHS, XMMHYECKas CBSA3b, MOJIb,
MOJIIpHasi Macca, MOJISIPHBIM 00beM, YIJIEepOJHbIN CKeneT, (QyHKIHMOHAJbHas
rpynna, paaukai, U30Mepusi, U30MEpPbl, TOMOJIOTHYECKHI  psii,  TOMOJIOTH,
YIJIIEBOIOPOABI, KHCJIOPO/- U a30TCOJepiKale COCTUHEHUs, OMOIOTHUECKU
aKTHBHBIE BellecTBa (YIrJIeBObL, XKUPHI, OEJIKH ), MOHOMED, TOJIUMED, CTPYKTYPHOE
3BEHO, BBICOKOMOJIEKYJIIPHbIE COEIUHEHHS); TEOpUU M 3aKOHBI (Teopus
XUMHYECKOTO  CTpOEHHs  opraHmyeckux BemectB  A.M.  Byrtieposa),
3aKOHOMEPHOCTH, CUMBOJIMYECKUN SI3bIK XMUMHH, (DAKTOJIOTHUYECKHUE CBEACHHS O
CBOICTBax, cOCTaBe, MOJYYEHMH U O€30MacCHOM HCIOJB30BAaHUU Ba)KHEHUIINX
HEOPraHMYECKUX U OPTaHMYECKUX BEIIECTB B OBITY M IPAKTHUECKOH A TEIbHOCTH
4eJI0BeKa
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CopMUpOBaHHOCTb yMEHUN BBIABIATH XapakTEpHbIE MPHU3HAKU TOHATHUH,
YCTaHABIIMBATh UX B3aUMOCBS3b, UCIIOJIB30BAaTh COOTBETCTBYIOIINE MOHITHUS TpPU
ONMHMCAHUU COCTaBa, CTPOEHUS U MPEBPALICHUI OPraHuYEeCKUX COeIMHEHUN

14

CdopMUpOBaHHOCTh YMEHHMI HCHOJIL30BaTh XUMHYECKYIO CHMBOJUKY TS
COCTaBJICHUSI MOJIEKYJISPHBIX M CTPYKTYPHBIX (pa3BEpPHYTOW, COKpaIEHHOM)
dbopMyn OpraHMYECKHX BEIIECTB U ypPaBHEHUH XHMHUYECKUX pEaKUui,
M3TOTABIMBATH MOJIEIM MOJIEKYJI OPTaHUYECKUX BEIIECTB Uil  HILIIOCTpaluu
WX XUMHUYECKOTO U IPOCTPAHCTBEHHOI'O CTPOCHHUS

15

ChopMupoBaHHOCTH YMEHUH YCTAHABIMBATH NPUHAICIKHOCTh H3YYCHHBIX
OpPraHMYECKUX BEIIECTB MO MX COCTABY U CTPOEHUIO K OMPEICICHHOMY Kiaccy
(rpynme) coeauHEHUM  (YIJIEBOJOPOABI, KHUCIOPOJ M a30TCOJEpKallue
COCJIMHEHUS, BBICOKOMOJIEKYJISIPDHbIE COEAMHEHHUS), JaBaTh MM Ha3BaHUS 110
cucremaruueckoit Homenkiarype (IUPAC)

15

ChopMupOBaHHOCTb yMEHHUS ONpEAEATh BHUAbI XHMHYECKOH CBS3U B
OpraHMYECKUX COCIUHEHUSIX (OJUHAPHBIE U KPAaTHbIE)

1.6

CdopMUPOBAaHHOCTE YMEHHUS TPUMEHSTH: IIOJIOKCHHUS TCOPHH  CTPOCHHS
oprannyeckux BemiectB A.M. ByTiepoBa aiist 00bSICHEHUS 3aBUCIMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOCHHMS; 3aKOH COXPAHEHHUsI MACChl BEILIECTB

VYrneBonmopoasl. Kucnopoacoaepxaime ¢ a30TCoAEpXkallue OpraHu4YecKue
coeIMHEHUS. BEICOKOMOJNIEKYISIpHBIE COSAMHEHUS

2.1

CdopmMupoBaHHOCTh yYMEHUU NPUBOAUTH TPUBHAIBHBIC HA3BAHUS OTIEIBHBIX
OpraHMYECKUX BEUIECTB (ITWJIEH, NPONWIEH, aleTWIEeH, OSTUJICHIJIUKOJIb,
ruuepus, (enon, dopManpaeruy, aneTanbIeruja, MypaBbUHAas —KHCIIOTA,
YKCyCHasl KHUCJIOTa, OJIEMHOBas KHUCIIOTa, CTE€apUHOBas KHUCIIOTa, IJIIOKO3a,
bpykTO3a, Kpaxmal, LeUT0103a, TIULUH)

2.2

CdopMupoBaHHOCTH YMEHUH XapaKTepU30BaTh COCTaB, CTPOEHUE, (PU3HUUECKHUE U
XMMUYECKHE CBOWCTBA THUIMHUYHBIX MPEICTABUTENIEH PA3IUYHBIX  KJIACCOB
OpraHWYECKHUX BEIIEeCTB (METaH, 3TaH, STUJIEH, POIUJIEH, alleTUICH, OyTaaueH-
1,3, metunOyraauen-1,3, 6€H30/1, METaHOI, STAHOJ, ATHJICHTIIUKOIb, TIUIEPHUH,
deHon, aneranbIeruyi, MypaBbHHas U YKCYCHAasl KHCIOTHI, TJIFOKO3a, Kpaxmal,
1EJUTI0JI03a, AMHUHOYKCYCHAsI KUCJIOTA)

2.3

CdopMUpOBaHHOCTh YMEHHMSI WJUIIOCTPUPOBATH TE€HETUYECKYIO CBSI3b MEXIY
TUNWYHBIMU TIPEICTABUTEIIIMU PaA3JIMYHBIX KJIACCOB OPraHUYECKUX BELIECTB
YPAaBHEHUSIMH COOTBETCTBYIOIIMX XHMHUYECKMX PpEaKIUN C HCIOIb30BAHUEM

CTPYKTYPHBIX (OpPMYII

2.4

ChopMHpPOBAaHHOCT, YMEHHsI XapaKTEPU30BaTh HCTOYHUKH YTIEBOIOPOIHOTO
CeIpbsi (He(Th, TPHUPOAHBIA Ta3, Yrojb), CIOCOOBI HX TEPEPadOTKH W
MIPAKTUYECKOEe MPUMEHEHHUE MPOJTYKTOB MepepadoTKU

XUMHS U )KU3Hb. PacueTsl
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3.1

CdopMHUpOBaHHOCTh YMEHUH BIAJETh CUCTEMOW 3HAHWU 00 OCHOBHBIX METOJaX
HAay4YHOI'o0 TIIO3HAHHW:A, HCHOJIb3YCMbIX B XHMUHU IIpU HU3YYCHHHU BCUICCTB U
XUMHYCCKUX SIBJICHUH (Ha0II0ICHHEe, U3MEPEHHUE, SKCTICPUMEHT, MOJICIIUPOBAHHE),
UCIIOJIb30BAaTh CHCTEMHBIE XHMUYECKHUE 3HAHUS MJs NPUHATUS pPELIECHUN B
KOHKPETHBIX KU3HEHHBIX CUTYallUsX, CBI3aHHBIX C BELIECTBAMU U UX IPUMEHEHUEM

3.2

CdopMupoBaHHOCTh YMEHUU COOJIONATh TpaBUJa IOJB30BAHHUS XHUMHUYECKON
MOCyZIO U J1a0OpaTopHbIM O0OpYIOBaHHMEM, a TaKXKe IpaBHia OOPAlICHHUS C
BEIICCTBAMH B COOTBETCTBUHU C MHCTPYKIMSIMHU IO BBITIOJHEHUIO JTa0OpATOPHBIX
XUMHYECKUX OIBITOB

3.3

CopMUpOBAaHHOCTh YMECHHH IUIAHUPOBATH M BBINOJHATh  XUMHYCCKUN
SKCIIEPUMEHT  (TpeBpalleHuss  OpPraHMYeCKHX  BEUIECTB IIPHU HArpeBaHUH,
MOJIydYeHUE OTUJIEHA M HU3YyYEHUE €ro CBOWCTB, KAaue€CTBEHHBIE pPEaKLUU
OpraHMYECKUX BEILECTB, JIEHAaTypalus O€JKOB NpPU  HAarpeBaHUHU,  LBETHBIC
peakuuu O€NKOB) B COOTBETCTBUU C IPaBUJIAMU TEXHUKU O€30IaCHOCTH IpU
oOpallleHny ¢ BelleCTBaMU U JaOOPaTOpHBIM 000PYIOBaHHEM; MPEACTABIATH
pe3ynbTaThl XUMHUYECKOTO OJKCIEepUMEHTa B (opMe 3amucu ypaBHEHUU
COOTBETCTBYIOIIUX peakuuii U ¢GOpMyIupOBaTh BHIBOJBI HAa OCHOBE JTHUX
pe3ynbTaToOB

3.4

ChopMupoBaHHOCT, ~ yMEHHH  TPOBOJAWTH  BBIYHMCICHUS 1O XUMHYECKHM
ypaBHEHUSAM (Macchl, 00beMa, KOJIMYECTBA MCXOAHOTO BEIIECTBA WM MPOAYKTa
peakuuu 1O HU3BECTHBIM Macce, 00bEMY, KOJMYECTBY OJHOTO M3 HMCXOJHBIX
BELIECTB UJIU MPOAYKTOB PEAKIIUN)

3.5

ChopMupOBaHHOCT ~ yMEHUI  KPUTHYECKH  aHAJIM3UPOBaTh XHMHYECKYIO
nH(pOpMaLMIO, TOJYy4YaeMyl0 M3 pa3HbIX HCTOYHUKOB (CpeAcTBa MacCOBOM
uH(popmanuu, cetb UHTEpHET U Apyrue)

3.6

CdopMHrpoBaHHOCTH yMEHUH co0JI0/1aTh npaBuia 9KOJIOTUYECKU
11e1eco00pa3HOro TMOBEAEHUS B OBITY M TPYIOBOM J€ATEIBHOCTH B LENSIX
COXpPaHEHMsI CBOETO 3/I0pOBbsl M OKPY)KAIOLIeH MPUPOTHON Cpeibl, OCO3HABATh
OMaCHOCTh BO3JICMCTBUS Ha KUBBIE OPraHU3MbI ONPEAEICHHBIX OPraHWYECKUX
BEIIIECTB, MOHUMasi cMbich mokazatens ITIK (mpenenbHO JOIyCTUMOM
KOHIEHTpAIUN), MOSICHATh Ha MpUMepax CHocoObl YMEHbIIEHUS U
NPEOTBPALICHNS UX BPETHOTO BO3ICHCTBHS Ha OPTaHU3M YEJIOBEKa

IIpoBepsiemble 3JIeMEHTBI COJIePKAHUS

Kon IIpoBepsieMblii 3JIEMEHT CO/IePKaHus
1 Teopernyeckre OCHOBBI OPraHUYECKOU XUMHUH

11 [Ipeamer opraan4eckoil XUMHH: €€ BOSHUKHOBEHHUE, Pa3BUTHE U 3HAYEHUE B IOJTYyYEHUN
HOBBIX BEIIECTB U MaTepHaIOB. Teopusi CTpOEHUs OPraHWYECKHX COEeIMHEHHH A.M.
BbytnepoBa, ee OCHOBHBIE MOJIOKEHHUS

1.2 CtpykTypHBIE (OPMYIBI OpraHMYECKUX BellecTB. ['oMonorus, u3omMepus. XuMuuecKkas
CBA3b B OPIaHMYECKUX COCIMHEHMIX — OJMHAPHBIE U KpaTHbIE CBA3U. IIpencrasnenue o
KJ1acCU(PUKALUU OPraHUYECKUX BEILECTB
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Homenknatypa  opraHm4eckMx COEAMHEHUH  (cHUCTeMaTuhyeckasi) U TpUBHAJIbHBIC
Ha3BaHMsI BAKHEHIINX MPEJCTaBUTENEH KIacCOB OPraHMYECKUX BEIIECTB

YrieBo1opoibl

2.1

AJKaHBI: COCTaB U CTPOCHHE, FOMOJIOTMYECKUH psiA. MeTraH M 3TaH — mpocTeiine
MPEJCTAaBUTEINN AJTKaHOB: (PU3NYECKHE M XMMUYECKHE CBOMCTBA (PEaKMi 3aMEUICHUs U
TOpPEHMsI), HAXOKIEHUE B IPHUPOAE, IMOIYYEHHE U INPHUMEHEHUE

2.2

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTMYECKUM psifl. DTHIIEH U IPONWIEH — IpOCTeiine
IIPEJCTaBUTEIIN AJIKEHOB: (PU3UYECKHE U XUMUUYECKHUE CBOMCTBA (peaKLMU T'MJIPUPOBAHUS,
raJJOTeHUPOBAaHUS, TUApaTallud, OKHUCIEHUS U IOJIMMEPU3ALUH), IOJIydeHHE MU
IIPUMEHEHHE

2.3

Anxanuensl: Oyranues-1,3 u metunOyraguen-1,3: ctpoeHue, BaKHEHIINE XUMHUECKUE
cBoiicTBa (peakius noiauMmepusanun). [lonyyeHne CHHTETUUECKOT O KayuyyKa U pEe3UHbI

2.4

AJNKUHBI: cOCTaB U OCOOEHHOCTH CTPOEHHUS, T'OMOJIOTMYECKUH psA. ALETUIEH —
MPOCTEHIINNA TPEACTaBUTENb AJIKMHOB: COCTaB, CTPOEHHE, (U3MUECKUE U XUMHUYECKUE
CBOMCTBa (peakiuu TUIAPUPOBAHMS, TAJIOTCHUPOBAHUSA, THApATAllUU, TOPEHHUS),
MOJIy4YeHUE U IPUMEHEHHE

2.5

Apenbl. benzon: cocraB, cTtpoeHue, puamyeckue U XMMHUYECKHE CBOICTBa (peakiuu
raJIoreHUPOBAHUS U HUTPOBAHMS ), [TOJIy4E€HUE U IPUMEHEeHHE. ToIIyos: cocTaB, CTpOeHueE,
¢dbu3nuecknue W XMMHUYECKHE CBOMCTBa (peaklUuy TallOTeHUPOBAHUS W HUTPOBAHUA),
MOJIyueHHe U TMpUMEHEeHHe. TOKCHYHOCTh apeHoB. ['eHeTmyeckas CBSI3b MEXIY
YIIEBOJIOPOAAMHU, TPUHAUICKAIIMMH K PAa3TUYHBIM KJlaccaM

2.6

[TpuponHbIe UICTOYHHUKH YIIIeBOIOPOAOB. [IprupoaHbIil Ta3 u nomyTHbIe He(TSHBIE Ta3bl.
Hedts u ee mpoucxoxaenue. CrocoObl nepepabOTKH He(PTH: MEPeroHkKa, KPEeKUHT
(TepMuyeckuii, KatanuTH4eckuit), muponus. Ilponykrsl mepepaboTku HedpTH, HX
IPUMEHEHHE B MPOMBIIUIEHHOCTH M B ObITy. KaMeHHBIM yroiab M NPOJYKTHI €ro
nepepaboTKu

Kucnoponcoaep:xaiiue opraHuueckue COeTMHEHNS

31

[IpenenbHble OAHOATOMHBIE CHUPTHL. MeTaHON W 3TaHON: CTpPOEHHE, (PU3UYECKHE U
XMMHUYECKHE CBOICTBAa (peakuMHW C aKTUBHBIMU MeTajUlaMH, TaJOreHOBOJOPOJaMH,
rOpeHue), IpUMeHeHne. BoopoaHble CBSA3M MeXAy MOJEKyJlIaMH cnupToB. JlelcTBue
METaHOJIa ¥ 3TaHOJIa HA OPTaHMU3M 4YeJI0BEKa. MHOrOaTOMHBIE CIIUPTHI. DTHJICHTJINKOJb U
TJIMIEPUH: CTpOeHHe, (U3MYEeCKHe M XUMHUYECKHE CBOICTBa (B3auMojeicTBue cO
IEJIOYHBIMU METaJIJIaMU, KaUeCTBEHHAsl PEaKlMs Ha MHOTOaTOMHbIE CIIUpThI). JleiicTBue
Ha OpraHu3M uenoBeka. [[puMeHeHne rimneprHa 1 ATUIEHTJIMKOJIS

3.2

@eHOJI:  CTPOCHHE  MOJIEKYJIbI, (dbusngeckue U XUMHUYECKUE CBOMCTBA.
Tokcuunocts penona. [lpumenenue dpeHona

3.3

Anpaerunpl u KeTOHbI. DopManibieTu, aneTaibIeTu/l; CTpoeHue, GU3HIecKre u
XUMUYECKHE  CBOMCTBAa  (peakUUd  OKHUCJIEHHS U BOCCTAHOBJICHHS, KAUECTBEHHBIE
peakIum), MoaydeHue U IpUMEHEHNE

3.4

O/HOOCHOBHBIE TMpeaesbHble KapOOHOBbIE KHMCIOTHL. MypaBbHHAs U YKCyCHas
KHUCJIOTBI: CTpOEHUE, (pru3nyecKre 1 XuMHUYECKne CBOMCTBA (CBOMCTBa, 00IIIMeE AJIs Kilacca
KHCIIOT, peakius aTepudrKanmn), noaydeHue u npuMeHenue. CreapuHoBas U 0JI€MHOBas
KHCIIOTHI KaK IMPEICTaBUTENN BBICHIMX KapOOHOBBIX KHCIOT. Mbljia Kak COJU BBICIIUX
KapOOHOBBIX KUCIIOT, MX MOIOLIIEE AEHCTBHE
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3.5

CrnoxHble 3QUpBI KaK TPOU3BOIHbIE KAPOOHOBBIX KUCIOT. ' MAPOIN3 CI0XKHBIX 3(DUPOB.
AKupsr. I'maponus xupos. [Ipumenenune xupos. buosorndeckas posib :KUPOB

3.6

YraeBoapl: cocTaB, KiacCH(HKamMs YrieBOJOB (MOHO-, JH- W TIOJHACAXapHIIbI).
['moko3a — mpocTennuii MOHOCaxapua: OCOOCHHOCTH CTPOCHUS MOJICKYIIbI, (pU3HUECKUe
U XUMHYECKHe cBoicTBa (B3ammojeiictBue ¢ rumpokcuaom wmemau (I1), oxucnenue
aMMHAYHBIM pacTBOpoM okcuuaa cepebpa (I), BoccraHoBIeHHE, OPOKEHHE TITFOKO3bI),
HaXOXXJICHHE B IPUPOJIE, MPUMEHEHHE, Onoornueckas poib. Dotocunres. dpykTo3a Kak
U30Mep TIIOKO3bl. Kpaxman u IeuToio3a Kak HpUpoaHble monmMmepbl. CTtpoeHue
Kpaxmalia U IeJUTon03bl. DU3NYecKne U XUMUYECKHUE CBOMCTBA Kpaxmalsa (THUIpOu3,
KaueCTBEHHAs pEaKIUs ¢ HOJIOM)

A3OTCO,Z[€p)KaH_II/I€ OpPraHn4€CKUC COCANMHCHUA

4.1

AMUHOKHUCIOTEL Kak am¢oTepHble OpraHuueckue coequHeHus. @Ousmueckue U
XUMHUYECKHUE CBOMCTBA aMUHOKHUCIIOT (Ha IpUMeEpe TIIMIMHA). bruonornyeckoe 3HaueHNe
aMHUHOKHCIIOT. IlenTuan:

4.2

benku kax MNPpUPOAHBIC BBICOKOMOJICKYJIAPHBIC COCIUHCHUA. HepBI/I‘-IHaFI, BTOpHUYHaA U
TpETUYHAaA CTPYKTypa 0eKoB. XMMUYECKHE CBOMCTBA OEIKOB: TUApOJIN3, ACHATypalus,
Ka4YCCTBCHHBIC pCAKIIMKU HA OenKu

BHCOKOMOJ’IeKy.]'IHpHLIe COCINHCHUA

5.1

OCHOBHBIE TOHSATUS XHUMHH BBICOKOMOIJICKYJISIPHBIX COCJIMHECHMI MOHOMCp, IIOJINMCED,
CTPYKTYPHOC 3BCHO, CTCIICHBb ITOJIMMCPU3AIIUU, CPCAHAA MOJICKYJIApHAsI Macca. OCHOBHBIC
MCTOBI CHHTC3a BBICOKOMOJICKYJIAPHBIX COG,I[I/IHCHI/Iﬁ —  [oJUMCEpHU3altunAa n
IIOJIMKOHACHCAIUA

5.2

3KCH€pI/IM€HTaJ'IBHBI€ MCTOABI U3YUCHUSA BCIICCTB U UX npeBpameHHﬁ: O3HAaKOMJICHHUE C
O6p83].IaMI/I MPUPOAHBIX U HCKYCCTBCHHBIX BOJIOKOH, INIACTMACC, KAYYYKOB. HonyquHe
CHUHTCTUYCCKOI'O KaydyKa U pC3UHbL

11 KJIACC
IIpoBepsiemble TpeGOBaHUS K pe3yJIbTaTaM OCBOEHHSI OCHOBHOM 00pa3oBaTe/IbHOM

NMPOrpamMMbI

Kon

IIpoBepsiemble mpeAMETHBIE Pe3yJIbTAThl 0CBOCHUSI OCHOBHOI

NpoBepsieMoro o0pa3oBaTeIbHOM NPOrPaMMBI CpPeHero 001ero oopa3oBaHus
pe3yabTarta

1

TeopeTnyecknue 0OCHOBBI XUMUH

11

Brnanenue cucremMoil XUMHUYECKUX 3HAHUW, KOTOpas BKJIIOYAET: OCHOBOIMOJIATAIOIINE
NOHATHS (XMMHUYECKHI DJIEMEHT, aToM, 3JCKTpOHHas 00oyiouka aroma, s-, p-, d-
3JEKTPOHHBIE opOuTanu aTOMOB, HOH, MOJIEKYJa, BaJICHTHOCTD,
AJICKTPOOTPULIATCIbHOCTD, CTCIICHb OKHCJICHUA, XUMHUYCCKasd CBA3b, MOIJIb,
MOJIsIpHasA Macca, MOJ'I?IpHI:IfI 06T>CM, KPUCTAJUINYCCKAA pEIICTKA, TUIIbI XUMUYCCKUX
peaKuHﬁ (OKI/ICJ’[I/ITGJ’IBHO-BOCCTaHOBI/ITeJ'II:HBIC, OK30- U SHAOTCPMHYCCKUC, pCaKINH
MOHHOTO OOMEHA), PacTBOP, BJICKTPOIUTHI, HEIIEKTPOJHTHI, JJICKTPOIUTHYECKAS
JIUCCOLMAIMs, OKHUCIUTENh, BOCCTAHOBUTENb, CKOPOCTh XUMHUYECKOH peakiuuy,
XUMUYECKOE PABHOBECHE); TEOPUM M 3aKOHBI (TEOPHUS DIEKTPOJUTHUICCKOUN
JUCCOIHAINH, [Tepnoanueckuit 3akoH /.M. MenzaeneeBa, 3aKOH COXpaHCHHUS
MaCCI:I), 3aKOHOMEPHOCTH, CHMBOJINYECKUN A3BIK XUMHUH, q)aKTOJ'IOFI/IquKl/Ie
CBEJICHMsSI O CBOWCTBAaxX, COCTaBe, MOJYyYEHUHM M OE30TacHOM WCIIOIh30BAHUN
BOXHEHIINX HEOPTaHMYECKHX BEIIECTB B OBITY M TMPAKTUICCKOW EATEIHHOCTH
YyeJIoBeKa
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1.2

ChopMupoBaHHOCT, ~ yMEHUH  BBIABIATH  XapaKTEpHbIE  NPU3HAKH U
B3aUMOCBSI3b U3YYCHHBIX ITOHATUMN, IPUMEHATH COOTBETCTBYIOLIUE NOHATUS IIPU
ONMCAHUU CTPOCHMSI U CBOMCTB HEOPTaHMYECKUX BEIIECTB M UX NPEBpAILCHUN;
BBISBIIATH B3aMMOCBSI3b XMMUYECKUX 3HAHUM C NMOHATUSAMU U IIPEACTABICHUAMU
JIPYruX €CTECTBEHHO- HAyYHBIX IIPEIMETOB

13

Bnagenue  OCHOBHBIMHM ~ METOJAaMH  HAay4HOTO  IO3HAHUS  BEIIECTB H
XUMHUYECKHX SIBJICHUH (HaOI0IeHIE, U3MEPEHNE, SKCIIEPUMEHT, MOICTIHPOBAHNUE)

14

ChopMupoBaHHOCTH YMEHHUH ONpEAETATh BAaJICHTHOCTh U CTENEHb OKUCIICHUS
XMMUYECKHUX 3JIEMEHTOB B COCIUHEHUAX Pa3IMYHOIO COCTaBa, BUJ XUMHUYECKOMN
CBs3M (KOBaJIGHTHAs, MOHHAsA, METaJNTNYecKasi, BOJAOPOAHAs) B COCTUHEHUSIX, TUIT
KPUCTAJIJIMYECKON pEIIeTKM KOHKPETHOI'O BEIEeCTBA (ATOMHAsl, MOJEKYJIApHas,
MOHHAsI, MeTaJUTUYecKasi)

15

CdopMupoBaHHOCTh YMEHHI OMPEENATh XapaKTep CPeabl B BOJHBIX PAaCTBOPax
HEOPraHMYECKUX COCAMHEHUN

1.6

CdopMupoBaHHOCTh yMEHHS KJIacCU(PHUIMPOBATH XHWMUYECKHUE PEAKIHUHU 10
Pa3IMYHBIM TMpU3HAKAM (YUCITY UM COCTABY PEarupylolux BEUIECTB, TEIJIOBOMY
s dekTy peaknuu, U3MCHCHHIO CTEIICHEH OKWCIICHHS DJIEMEHTOB, 0OPaTHMOCTH
peaKIuy, y4acTUIO KaTaau3aropa)

1.7

ChopMupoBaHHOCTH YMEHHIA COCTABIISITh YPaBHEHUS PEaKIUil pa3IMIHBIX THIIOB,
IOJIHBIE M COKpAIEHHBbIE YPABHEHUS peakUuil HMOHHOTO OOMEHa, YYUThIBas
YCIJIOBHS, IIPY KOTOPBIX 3TU PEAKLIUK UAYT 10 KOHLA

18

ChopMUpOBaHHOCTH ~ YMEHUH  TPOBOJWUTH  PEAKIUHU,  IOATBEPXKIAIOIINE
Ka4eCTBEHHBIM COCTaB pA3JIMYHbIX HEOPraHMYECKHUX BEIIECTB, paclO3HABaTh
OIBITHBIM ITYTEM MOHBI, IPUCYTCTBYIOIKXE B BOJHBIX paCTBOPAX HEOPTaHUUECKUX
BEILECTB

19

ChopMHpPOBAaHHOCT, ~ YMEHHH  PAaCKpHIBaTh CYIIHOCTh OKHCJIUTENbHO-
BOCCTAHOBUTEJIBHBIX PEAKIUI MOCPEICTBOM COCTABIICHUS AJIEKTPOHHOTO OajaHca
ITUX PEaKIUn

1.10

ChopmrpoBaHHOCTH YMEHHH  OOBSCHATH  3aBUCHUMOCTb CKOPOCTH
XUMHUYECKON PEaKINK OT pa3Iu4HbIX (PaKTOpPOB

111

ChopMHpPOBAaHHOCT, YMEHUU OOBSICHATH XapakTep CMEIIEHUS XUMHYECKOTrO
paBHOBECHsI B 3aBUCUMOCTH OT BHelTHero Bo3aeiicTBus (mpunnui Jle [llarennbe)

OGIJ.Ia}I W HCOPTaHNYCCKaAsA XUMHA

2.1

CdopMHupoOBaHHOCTH YMEHUHN pacKpbiBaTh cMbIch [lepromnyeckoro 3akona [1.1.
MenpeneeBa U AEMOHCTPUPOBATH €TO CHCTEMATU3UPYIOIIYIO, OOBSICHUTEIBEHYIO 1
MIPOTHOCTUYECKYIO (DYHKIITUH

2.2

ChopMHpPOBAaHHOCT, YMEHUM XapaKTEPHU30BaTh AJIEKTPOHHOE CTPOCHHUE aTOMOB
XUMHUYECKUX 3JIeMEeHTOB 1 — 4 nepuoaos Ilepuoanueckoil cUCTEMbI XUMUYECKHUX
aneMeHToB J[.M. Menneneesa, ucnosb3ys MOHATUS «S-, P-, d-2JIEKTpPOHHBIE
opOuTANINY, «IHEPTETUYECKUE YPOBHHY», OOBSICHATH 3aKOHOMEPHOCTH W3MEHEHUS
CBOMCTB XMMHUYECKUX AJIEMEHTOB M HMX COCJAMHEHUW IO MEepUOoJaM W Tpymnnam
[Tepuoanueckoit cucrembl xumuueckux sneMeHTtoB JI.J. MenneneeBa
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2.3

CdopMHUpOBaHHOCTh YMEHUH XapaKTEPU30BaTh (OMUCKHIBAThH) OOIINE XUMUYECKHE
CBOWCTBAa HEOPraHMYECKUX BEIIECTB PA3JIUYHBIX KIACCOB, MOJTBEPKIATh
CYIIECTBOBAaHHE TEHETHYECKOW CBSI3U MEXIYy HEOPTaHWYECKHMMHU BEIIECTBAMH C
MIOMOIIIBIO0 YPAaBHEHUH COOTBETCTBYIOIIMX XUMUYECKUX PEAKIIHA

2.4

CdopmupoBaHHOCTh YMEHUN yCTaHABIMBATh MPUHAICKHOCTh HEOPTaHUYECKUX
BELIECTB I10 UX COCTABY K OIpeIeICHHOMY KJlaccy (Tpyre) coeinHeHui (IpocThie
BEIIECTBA — METAJUIBI U HEMETAILJIbl, OKCUIbl, OCHOBAHHUS, KHUCIOTHI, aM(pOTEepHbIC
TUJIPOKCH/IBI, COJIN)

2.5

ChopMupoBaHHOCTh YMEHHI HUCIOJIB30BAaTh XWMHYECKYIHO) CHUMBOIIUKY IS
cocraBieHuss GOpMyl BEHIECTB M YpPaBHEHUH XUMHUYECKUX PEaKIUH,
cucremarnyeckyro HomeHkarypy (IUPAC) u TpuBHaibHbIC HA3BAHUS OTIACIBHBIX
HEOPraHUYeCKHX BEIIEeCTB (yrapHbli ra3, yrjaeKHCIbIH 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
CYILIECTBOBAHUE T€HETUYECKOW CBSI3U MEXKIY HEOPraHMYECKUMHU BEIIECTBAMHU C
MOMOIIbIO YPABHEHHI COOTBETCTBYIOIINX XUMHUYECKUX PEAKIUI

2.7

CpopMUpOBAaHHOCT, yMEHUW IIJIAHUPOBATh M BBINOJHATH XUMHYECKHI
HKCIIEPUMEHT (pa3JIo’KeHHE MEPOKCHIAa BOAOPOIa B MIPUCYTCTBUU KaTalnu3aTopa,
OIIPEIETICHUE Cpelbl PAacTBOPOB BEIIECTB C IIOMOINBIO YHHBEPCAJIBHOTO
WH/IMKATOpA, BIMUSHUE PA3IHMYHBIX (PAaKTOPOB HA CKOPOCTh XUMHUECKOH PeaKkIny,
peakuu MOHHOTO OOMEeHa, KayeCTBEHHBbIE PEaKlIUu Ha Cyibdar-, KapOOHAT- U
XJIOpUA-aHUOHBI, HA KaTUOH aMMOHUA, PCIHICHNUEC SKCIICPUMCHTAJIBHBIX 3aJiaq IO
TemMaM «Metamtely u «HeMmeTamib») B COOTBETCTBUM C NpPaBUIAMU TEXHHKH
0€30MMacHOCTH P 0OpAIICHUH C BEIIECTBAMU U JJAOOPaTOPHBIM 000pYI0BAaHUEM;
NPEJCTAaBIATh Pe3yJbTaThl XMMHUYECKOIO OHKCIEepUMEHTa B (opMe 3amucu
YpaBHEHMH COOTBETCTBYIOUIMX peakiuil U (opMyarpoBaTh BBIBOABI Ha OCHOBE
3THUX pe3yJIbTaTOB

2.8

CdopmupoBaHHOCTE YMEHHUH COONIIO/IATh TMpaBUia TMOJIb30BAHUS XUMHUYECKOU
MoCy/Iol M 71abopaTOPHBIM 000pYIOBaHHUEM, a TaKXKe TpaBuiIa OOpalieHus c
BCIICCTBAMH B COOTBETCTBHUU C MHCTPYKIHUAMHU 110 BBIIIOJIHCHUIO na60paTopHHx
XUMHUYECKUX OIIBITOB

2.9

CdopmupoBaHHOCTH YMEHUI XapaKTEPU30BaTh XUMHUECKHE TPOIIECCHI, TEKAIIUE
B OCHOBE ITPOMBIIUICHHOTO TIOJIYY€HUsI CEPHOM KHCIIOThI, aMMHaKa, a TaKke
chOPMHUPOBAHHOCTh  TPEACTaBIeHUN 00 OOIMMX HAYYHBIX NPUHIMIAX U
IKOJIOTHYECKUX TIPOOJIeMaX XUMHUYECKOTO MMPON3BOICTBA

XUMUS U )KU3Hb. PacueTsl

3.1

ChopMupoBaHHOCTb MPEACTABICHUI 0 XUMUUYECKON COCTaBIISIONIEH €CTeCTBEHHO-
HAayYHON KapTHHbI MHUpA, POJIM XHMHUH B TO3HAHUM SBJICHUH MpPUPOJBI, B
(GOpMHpPOBAaHUN MBIIIJICHUS M KYJIbTYphl JIMYHOCTH, €€  (PYHKIMOHAIbHOM
TPaMOTHOCTH, HEOOXOAMMOU LIS pEIIeHUS TPAKTUIECKUX 3a/1a4 H SKOJIOTHICCKH
000CHOBAHHOT'O OTHOILIEHUS K CBOEMY 3/I0POBBIO U MPUPOTHON cpejie
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3.2

ChopmupoBaHHOCTP yMEHUW  KPUTHYECKH  aHAJTU3UPOBATh  XUMHYECKYIO
nH(pOpMaIIKIO, TOJNY4YaeMyl0 M3 pa3HbIX HCTOYHUKOB (CpeAcTBa MacCOBOM
KOMMYHHKAIUH, ceTh IHTepHET U ipyrue)

3.3

CdopmupoBaHHOCTH YMEHHU co0mroaaTh npaBuiia HKOJIOTMYECKU
1enecoo0pa3Horo TMoOBeNeHUsT B OBITY M TPYHOBOH JEATEIBHOCTU B LENSIX
COXPAHEHHUS CBOETO 37I0POBbs U OKPYXKAIOIIeH MPUPOIHON CpeIbl

3.4

Oco3HaBaThb ONACHOCTb BO3JCHCTBUS Ha JKUBBIE OPraHU3Mbl OIPENEIECHHBIX
BellecTB, MOHUMas cMmbica mokasarens [1JIK, mosicHIThr Ha mpuMepax CIocoObI
YMEHBIIEHUSI W MPEJOTBPALICHUS HMX BPEIHOrO BO3JACHCTBUS HA OpraHU3M
YeJoBeKa

3.5

CdopmupoBaHHOCTH YMEHHUI IPOBOAUTD BBIUUCIICHUS C
HCIIOJIb30BAaHNUEM TOHATHS «MaccoBasi JIOJIS BEIECTBA B PacTBOpE», 0OBEMHBIX
OTHOIICHUN Ta30B MPU XUMHUYECKUX PEAKIUSIX, MACChl BEIIeCTBa WM O0beMa
ra3oB MO U3BECTHOMY KOJHMYECTBY BEIECTBA, Macce WU O0BEMY OJHOTO W3
YYaCTBYIOIIMX B PEAKIMHU BEIIECTB, TEIJIOBOrO 3(¢eKra peakiuu Ha OCHOBE
3aKOHOB COXPAHEHUS MACChl BELIECTB, MPEBPAILICHUS U COXPAHEHUS YJHEPTUU

HpOBepﬂeMble 3JIEMEHTBI COACPKAHUA

Kon

HpOBepﬂeMbIﬁ IJIEMEHT COACPKaHUA

TeopeTnyeckre OCHOBBI XUMHUH

11

XuMudeckuil aneMeHT. AToM. Sapo aroma, H30TONBL. DIEKTPOHHAs OO0OJOYKA.
DHepreTUyeckre YpOBHHU, TOIYPOBHH. ATOMHBIE OpOHMTANH, S-, P-, d-3IEMEHTHI.
OcoOeHHOCTH  pacrmpe/iesieHus] DJIEKTPOHOB M0 OpOUTaNsIM B aToMax 3JIEMEHTOB
MIEPBBIX YETHIPEX IMEPUOJIOB. DIIEKTPOHHAS KOH(UTYpAIIHs aTOMOB

1.2

[lepnonnueckuit 3akoH u llepuogmyeckas cucrtema XHMMHYECKMX 3jeMeHTOB JI.M.
Menpeneesa. CBs3p NEPUOANUECKOrO 3aK0HA U [leproaudecKkoil CHCTEMBI XUMUYECKUX
onementoB JI.MI. MenneneeBa ¢ COBpEMEHHOM TEOpPHEW CTPOCHUS aTOMOB.
3aKOHOMEPHOCTH W3MEHEHMs CBOMCTB XHMHYECKHUX 3JIEMEHTOB M 00pa3yeMbIX HMHU
MIPOCTBIX U CJIOKHBIX BEIIECTB IO TPyININaM M MepuojaM. 3HauyeHHE NEePUOANYECKOTO
3aKOHa B PAa3BUTHH HAYKU

13

CrpoeHue BeliecTBa. XUMHUYEcKas CBA3b. BuIbpl XMMHYECKOW CBSI3M (KOBaJIeHTHast
HEeMnoJisipHas W TMOJIApHasi, MOHHas, MeTajindeckas). VMOHBI: KaTHOHBI U AHHUOHBL
Mexanu3mbl 00pa3oBaHMsl KOBAJIEHTHOW XMUMHMUYECKOH CBs3U (OOMEHHBIH M JTIOHOPHO-
ak1enTopHseIii). Bogopoanas cBsizb

14

BaneHnTHOCTE. DNE€KTpOOTpULIATEIBHOCTh. CTENEHb OKUCIEHUS

15

BemiectBa MONEKyISIpHOTO M HEMOJIEKYJISIPHOTO CTPOEHUs. 3aKOH MOCTOSIHCTBA COCTaBa
BelllecTBA. THUIBI KPUCTATUIMYECKUX PEIIETOK. 3aBUCUMOCTh CBOMCTBA BEIIECTB OT THUIIA
KpucTayuimyeckon pemeTkd. [loHsTe o0 aucnepcHbIX cuctemax. VICTUHHBIE U
KOJJTOUJHBIE pacTBOPBL. MaccoBas J10J151 BEIIECTBA B paCTBOPE
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1.6

Knaccuduxanus HEOPraHUYECKUX COCIUHEHUN. Homenxknarypa
HEOPraHNYEeCKUX BEUIECTB

1.7

XumMudeckas peaxKuus. Knaccudukanus XUMHYECKHUX peakuuii B
HEOPraHUYeCKOW M OPraHUYECKON XUMHUHU. 3aKOH COXPAHEHHUS MAaCChl BEIECTB, 3aKOH
COXpAHEHUA U MPEBPAIICHUS SHEPTUU NTPU XUMHUYECKUX PEAKIUAX

1.8

CKOpOCTb peakuy, €e 3aBUCUMOCTh OT PA3ITUYHBIX (DaKTOPOB

1.9

OOpatumbie peaknuu. XUMHYECKOe paBHOBecHe. DaKTOPBI, BIHSIONIME HA
cocTosiHue XuMuieckoro pasHosecus. [punnun Jle [llarense

1.10

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

111

OKUCIIUTEIIEHO-BOCCTAHOBUTCILHEIC pcaKkumun

HeOpraHI/I‘IeCKaH XHUMUA

2.1

Hemerannbl. Ilonoxxenue HemetamioB B Ilepuoanueckoil cucreMe XMMHUYECKHUX
anemenToB JI.M1. MenneneeBa u 0COOEHHOCTH CTPOCHUS aTOMOB. DHU3NYECKHE CBOWCTBA
HEMETAIJIOB. AJTOTpONHsI HEMETaJIoB (Ha MpUMeEpe KHUCIopoaa, cephl, (hocdopa u

yriiepona)

2.2

XUMUYEeCKHE CBOMCTBA BaXKHEUIIMX HEMETAIIOB (TaJloOreHoOB, cephl, a3oTa, (ocdopa,
yriaepona M KpeMHHUS) U MX COSAMHEHHH (OKCHUIOB, KHUCIOPOJCOJEPKAIINX KHUCIOT,
BOJOPOJHBIX coequHeHwit). [[puMeneHne BaXXHEUITNX HEMETAIIJIOB U UX COSAMHEHUN

2.3

Mertamnel. [lonoxenune meramioB B [lepuonndeckoit cucteMe XUMUYECKHX 3JIEMEHTOB
J.U. MengaeneeBa. OcOOCHHOCTU CTPOCHUS SJEKTPOHHBIX 000JI0UEK aTOMOB METAILIOB.
O6mue ¢puznueckue cBoiicTBa MeTauioB. CIIaBbl METAIOB. DJIEKTPOXUMHUUYECKUN Psijl
HaIpsHKEHUN METaJUIOB

2.4

XUMUYECKUE CBONCTBA BAKHEHIIMX METaUIOB (HATPWd, Kalnwii, KanblUii, MarHui,
ATIOMUHUM, IIUHK, XPOM, JKeJIe30, MEJIb) U UX coequHeHn. OO0IIHe crocoobl MOIyIeHUS
MeTaisoB. [I[pumMeHeHre MeTanIoB B OBITY U TEXHUKE

2.5

I'eneTnueckas CBA3b HCOPraHNn4CCKuX BC€HOICCTB, MpUHAMJICKAIUX K
Pa3JIMIHBIM KJIaCcCaM

XUMUS U )KU3HD

31

Pons xumum B oOecrneuyeHWH HKOJIOTHYECKOH, SHEPreTMUYEeCKOM U  MHIIEBOU
0€301aCHOCTH, Pa3BUTUU MEIUIIMHEL. [IOHITHE O HAyYHBIX METO/IaX MO3HAHUS BEIIECTB
Y XUMHUYECKUX PEaKui

3.2

[IpencraBnennst 00 OOMMX HAYYHBIX MPHHIMIAX POMBIIIICHHOTO TOTYyYeHUS
BOXHEHIINX BEHIECTB. YenoBeK B MHpE BEIIECTB W MaTEpUATIOB: BaKHEHIINE
CTPOUTENBHBIE MAaTEpHAIbl, KOHCTPYKIIMOHHBIE MaTEPUaIbl, KPACKH, CTEKJIO, KEPAMUKa,
MaTtepuayibl JUISl DJICKTPOHUKH, HAHOMATEpHANIbl, OPraHUYECKHE W MHUHEpaJIbHbIE
ynoOpeHust

3.3

XuMHus u 3J0POBLE YCJIIOBCKA: IMpaBUJIa HUCIIOJIL30BAHUSA JICKAPCTBCHHBIX IIPCIIApaToOB,
IpaBUJia 0€30I1aCHOr0 MCIOJIb30BaHUS npemnapaTroB OBITOBOIl XMMHHU B MMOBCEJHEBHOM
KHU3HHU
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