B denepanbHbIXx U pEeTMOHANBHBIX MpOIEAypax OILICHKHM KadyecTBa

oOpa3oBaHUsl HUCIOJNB3YETCS TepeueHb (KoauduKaTop) pacmpenesieHHbIX —I10

KilIacCaM TIIPOBCPACMBIX Tpe60BaHHﬁ K pcC3yjibTaTaM OCBOCHHA OCHOBHOM

o0pa3oBaTenbHON MpPOrpaMMbl CpeAHEro oOIero oOpa3oBaHUS W DIEMEHTOB

COACpKaHUA 110 XUMHUH.

[IpoBepsiemble TPEOOBAHUS K PE3YJIHTATAM OCBOECHUS OCHOBHOM

obpazoBaTenpHOM TTporpaMmabl (10 kimacc)

Tabmuma 15
Kon [IpoBepsiemMbIe TIPEAMETHBIC PE3YIHTATHl OCBOCHHS OCHOBHOM
TIPOBEPSIEMOTO 00pa3zoBaTeILHON TPOrpaMMbl CPEHETO OOIIEro 00pa3oBaHUs
pe3yJbTara
1 TeopeTnyeckre OCHOBBI OPTaHUYECKOW XUMHUHU
1.1

CdopMupoBaHHOCTh TPENICTABIEHUA O XUMHUYECKOM COCTaBJISIONIEH
€CTECTBEHHOHAYYHON KapTUHBI MUPA, POJIM XUMUHU B TIO3HAHUU SIBIICHUN
Opupoabl, B (POPMUPOBAHUU MBIIUICHUS W KYJbTYPhl JIMYHOCTH, €€
(GyHKIMOHATBHOM ~ TPaMOTHOCTH,  HEOOXOAMMOW  JUIsl  pelleHUs
MPAKTUYECKUX 33Jla4 M IKOJOTHYECKH OOOCHOBAaHHOTO OTHOIIEHUS K

CBOEMY 37I0POBBIO U IPUPOTHON Cpefie




1.2

Brnagenne cucTEMOM XUMHYECKHX 3HAHUW, KOTOpas BKJIOYAET:
OCHOBOIIOJIAraroIIue MOHSTHUS (monexyna, BaJICHTHOCTb,
BJIEKTPOOTPULIATENIBHOCTD, CTETIEHb OKUCIICHUS, XUMHYECKAs CBS3b, MOJIb,
MOJISIpHasE ~ Macca,  MOJIApHBIH ~ 00BEM,  YIJIEPOJHBIA  CKEJeT,
byHKIIMOHATBHAS rpymna, paauKai, M30Mepus, H30MEPHI,
FOMOJIOTUYECKUI  psii, TOMOJIOTH, YTJIEBOAOPOJbI, KHUCIOPOA- H
Q30TCOJZIep)KaIle COCIUHECHUS, OMOJIOTMYECKH AaKTHBHBIE BEIIECTBA
(YrneBojwl, >KHpbBI, O€IKH), MOHOMEp, IOJUMEp, CTPYKTYPHOE 3BEHO,
BBHICOKOMOJIEKYJIIPHBIE ~ COEAMHEHUs); TEOpPUM M 3aKOHBI (Teopus
XUMUYECKOTO CTpPOEHMsS opraHudeckux BemectB A.M. byrtneposa),
3aKOHOMEPHOCTH, CHUMBOJIMUYECKUN SI3BIK XUMHUH, (DAKTOJIOTHYECKUE
CBEJICHUS O CBOWMCTBax, COCTaBe, TMOJYy4EeHUH U OE30MaCHOM
MCTIOJb30BaHUN BAKHEUIIINX HEOPTAHUYECKUX U OPTraHUYECKUX BEIIECTB B

OBITY M MMPAKTHYECKOW EATEIbHOCTH YEJIOBEKA

1.3

CdopMUpOBaHHOCTh YMEHUM BBISBIIATH XapaKTEPHbIE TPU3HAKHU MOHATHIA,
YCTaHABIMBAaTh MX B3aUMOCBS3b, MCIOJB30BATH COOTBETCTBYIOIIUE
[TOHSATHS ITPU ONTMCAHUU COCTaBa, CTPOEHHUS U ITPEBPAILIEHUN OPTaHUIECKUX

COEeIMHEHUN

1.4

c(hOpMHUPOBAHHOCTh YMEHUM UCITOIb30BaTh XUMHUECKYIO CUMBOJIUKY JIJIS
COCTaBJICHUSI ~ MOJIEKYJSPHBIX W CTPYKTYpHBIX  (pa3BEPHYTOM,
cokpamiéHHoi) (GopMya OpraHMYeCKHMX BEIIECTB M  ypaBHEHUM
XAMUYECKUX PEaKIWii, U3rOTABIUBATH MOJICIH MOJIEKYJ OPraHUYECKHUX
BEIIECTB JUJII WIUIFOCTPAIMM HMX XHUMHYECKOTO W IMPOCTPAHCTBEHHOTO

CTPOCHHS

1.5

ChopMUpPOBaHHOCT, ~ YMEHUM  yCTaHaBIMBaTh  NPHHAIICKHOCTH
W3YyUYEHHBIX OPraHMYEeCKMX BEIIECTB IO HMX COCTaBYy M CTPOCHHUIO K
onpeaeaéHHOMY Kiaccy (rpymnne) coequHeHui (yriieBoa0po/ibl, KUCIOPO/I
1 a30TCOAEPIKAIINE COEAUMHEHHUS, BBICOKOMOJEKYJSIPHBIE COEIUHEHHS),

7aBaTh UM Ha3BaHMs 10 cucTeMatuueckoit Homenkinatype (IUPAC)

1.5

CdopMUpOBaHHOCTh yMEHHUS ONPENCIATh BHIABl XUMHUYECKOU CBSI3U B

OpraHUYECKUX COCTMHEHUSAX (OJIMHAPHBIC U KPATHBIC)

1.6

CdopMUpOBaHHOCTb YMEHUS MPUMEHSTH: MOJIOKEHUSI TEOPUU CTPOCHUS

opranuueckux BemectB A.M. byTiepoBa ajis 00bsICHEHHS 3aBUCUMOCTH




CBOMCTB BCHICCTB OT MX COCTaBa WU CTPOCHUA, 3dKOH COXPAHCHUA MACChI

BCIICCTB

Y TI1€BOIOPOBI. Kucnopoaconep:xamnme 151 a30TCOZIepKAIINE

OpPTraHNYICCKUC COCOANHCHMA. BBICOKOMOHeKyJIHpHBIe COCIUHCHUA

2.1

ChopmupoBaHHOCT, YMEHUN TNPUBOAUTH TPUBUAIBHBIC Ha3BaHUS
OTIEIbHBIX OPraHWYECKHX BEIIECTB (ATUJIEH, NPOINUJIEH, AalleTHIIEH,
ATHJICHTJIMKONb, TIHLEPUH, (eHon, GopMambaerua, aleTalbIeru],
MypaBbHHAsl KUCIOTa, YKCYCHas KHUCJIOTA, OJICMHOBAas KHUCIIOTA,

CTCApUHOBAA KUCJIOTA, I'NITFOKO034, q)pYKTO?sa, Kpaxmall, CJIIr0J1034a, FHI/IHHH)

2.2

CpopMUpOBaHHOCT, YMEHHMM XapakTepU30BaTh COCTaB, CTPOCHHUE,
dbuznyeckue M XUMUYECKHE CBOMCTBA THUIUYHBIX MPEJICTABUTENCH
pa3IMYHBIX KJIACCOB OPraHMYECKUX BEIIECTB (METaH, ATaH, JSTUJICH,
MpONWJICH, aleTuiaeH, OyrtaaueH-1,3, MermnOyrtagueH-1,3, OeH3o0uI,
METaHOJI, 3TaHOJ, JSTUJCHIJIMKOIb, TIWIECPHH, (PEHOJN, aleTalIbJCTH]I,
MypaBbHHAasi M YKCYCHasl KHUCJIOTBI, TJIIOKO3a, Kpaxmall, IeJUI0JI03a,

AMUHOYKCYCHAs KHCJIOTA)

2.3

ChopMUpOBaHHOCT, YMEHHUSI WIUTIOCTPUPOBATH T'€HETUYECKYIO CBSI3b
MEXKIy TUIIMYHBIMU TPEACTABUTEIIIMU PA3JIMYHbBIX KJIACCOB OPraHUYECKUX
BEIICCTB YPAaBHEHUSMHU COOTBETCTBYIOIIMX XHUMHUYECKUX PEaKUUU C

MCIIOJIb30BAHUEM CTPYKTYPHBIX (hOpMYyJT

2.4

CdopmupoBaHHOCTH yMEHUS XapaKTEPHU30BaTh VUCTOYHUKHU
YTJIEBOJOPOJHOTO CHIpbsl (HE(PTh, MPUPOHBIN Ta3, yrojb), CIocoObl MX

nepepadoTKU U MPAKTUYECKOE MPUMEHEHHUE MPOAYKTOB MepepaboTKH

XUMUS U KU3Hb. PacuéTrl

3.1

CdopMUpOBaHHOCT, YMEHUW BJIAJETh CHCTEMOM 3HAHUKW 00 OCHOBHBIX
METOJaX HAYYHOTO IIO3HAHUS, MCIIOJb3YEMbIX B XUMHHU IIPU HU3YUYCHUU
BCIICCTB M XUMHUYSCKMX  SBIICHMM  (HAOIIOJCHHE, H3MEpPCHHE,
PKCTIIEPUMEHT, MOJCIMPOBAHUE), UCIOJIH30BATh CUCTEMHBIE XMMUYECKUE
3HAHUS JJI1 IPUHATHSL PEIICHU B KOHKPETHBIX KU3HEHHBIX CUTYalUsX,

CBA3AHHBLIX C BEIICCTBAMHA U UX IPUMCHCHHUEM

3.2

ChopMupoBaHHOCT, YMEHUH  COOJIOaTh TpaBWa  MOJIb30BAHUS
XUMHUYECKON TIOCYJIOM W Ja0opaTOpHBIM O00OpYyJOBaHUEM, a TaKxke

[IpaBHJId 06pameHI/m C BCUICCTBAaMU B COOTBCTCTBUHN C MHCTPYKIUAMU




10 BBIITOJTHEHUTO J]a60paT0prIx XUMHUYCCKHUX OIIBITOB

3.3

ChopmMupoBaHHOCTh YMEHHI TUIAHUPOBATH W BBITIOJHATh XUMHYCCKUI
PKCIEPUMEHT (MPEBpPAIICHUSI OPraHUYECKUX BEIIECTB MPU HAarpeBaHUH,
MOJyYCHHUE ATUJIICHA U U3YUYEHUE €ro CBOMCTB, KAaUECTBEHHBIE PEaKIUU
OpraHMYeCKUX BEUIECTB, IEHATYpalus OCJIKOB IIPU HArpPEBaHUHU, I[BETHBIC
peakiuu OENKOB) B COOTBETCTBHM C MPaBUJIAMU TEXHUKH O€30MaCHOCTH
npy oOpalieHHuH C BELIECTBAMH M JIA0OPATOPHBIM O0OPYJAOBAHHEM;
MPEACTABIATh PE3YJIbTAThl XMMHUUECKOTO SKCIIEPUMEHTA B (hopMe 3amucu
YpPaBHEHUN COOTBETCTBYIOMIMX peakiuil U (HOpMyIUpOBATh BHIBOJBI Ha

OCHOBC 3THUX PC3YJIbTATOB

3.4

CdpopMupoBaHHOCT, YMEHUN MPOBOJUTH BBIUUCICHHUS MO XUMUUYECKUM
ypaBHEHUSIM (Macchl, 00bEMA, KOJWYECTBA MCXOJHOTO BEIIECTBA WM
MPOIyKTa PEaKIliy M0 U3BECTHBIM Macce, 00bEMY, KOTMYECTBY OJHOTO U3

HCXOJHBIX BCIICCTB UIIN IIPOAYKTOB peaKI_II/II/I)

3.5

C(bOpMHpOBaHHOCTL YMGHI/If/'I KPUTHYCCKH AaHAJIU3HUPOBATHE XUMHNYCCKYIO
I/IH(bOpMaI_[HIO, IMOJIy4acMYIO U3 pa3HbIX HCTOYHHUKOB (CpCIICTBa MaCcCOBOM

uH(popmaluu, cetb IHTEpHET U ApyTHe)

3.6

CdopMupoBaHHOCT, yMEHHMM CcOOJIONATh TpaBUJia  SKOJOTHYECKU
[1€71€CO00Pa3HOTO MOBEICHUS B OBITY U TPYJAOBOM JESITEIBHOCTH B LEISX
COXPAHEHHsI CBOETO 3I0POBbs M OKPYXKAIOLIEW NIPUPOIHOM Cpelpbl,
OCO3HaBaTh  OMACHOCTb  BO3JCHCTBUS HA  JKUBBIE  OPraHU3MBbI
ONpENICIEHHBIX OPraHMYECKUX BEIIECTB, MOHMMAS CMBICI IOKa3aTels
[TIK (mpenenbHO AOMYyCTUMOM KOHIIEHTpAIMH), TOSICHATh Ha MpUMepax

CITOCOOBI YMCHBIICHUA U IIPCOOTBPAILLICHUA UX BPCIHOITO BOBI[CﬁCTBH?I Ha

OpraHu3M 4YCJIOBCKaA

Taomuma 15.1

[TpoBepsiembie 3eMeHThI coaepskanus (10 kimace)

Kon

[IpoBepsieMblil IIEMEHT COAEPKAHUSA

1 [Teopernueckue OCHOBBI OPraHUYECKON XUMUU

1.1

[IpenmeTr OpraHMYecKOW XHWMHUHU: €€ BO3HMKHOBEHHE, PAa3BUTHUE U 3HAUYCHUE B
MMOJy4YEHUH HOBBIX BEHIECTB M MATEPUAIOB. Te€OpHsi CTPOEHUS OPraHUYECKHUX

coenuHenuid A.M. ByTtiiepoBa, €€ OCHOBHBIE MTOJIOKEHHUS

1.2 [CTpyKTYypHBIE HOPMYIIBI OPraHUYECKUX BEMIECTB. I OMOIOTUs, M30MEPHSL.




XHUMHYECKas CBS3b B OpPraHu4YCCKHUX COCIMHCHUAX - OAUHAPHLIC U KPATHBLIC CBA3U.

[IpencraBienue o knaccupukay OpraHuIeCKIX BEIIECTB

1.3

HoMeHkIaTypa OpraHMYeCKUX COCAMHEHUN (CUCTeMaTHU4ecKas) U TPUBHUAJIbHBIC

Ha3BaHUS BaXKHEUIIINX HpeI[CTaBHTeHefI KJIaCCOB OPTaHUYCCKUX BCIICCTB

YTeBoaopoasl

AJIKaHbBI: COCTAaB U CTPOEHUE, TOMOJIOTUYECKHUI psii. MeTaH U 3TaH - IpOCTEUIINe
MpEICTAaBUTENN AJKAaHOB: (U3WYECKHE M XUMHUYECKHE CBOWCTBa (peakuuu

3aMCILICHUA 1 FOpeHI/IH), HaXO0XXACHUC B IIPHUPOJC, ITOJTYUCHHUC U IPUMCHCHHC

2.2

AJIKEHBI: COCTaB WU CTPOEHHE, TOMOJIOTMUECKHH psiiA. DTWIEH M MNPONWIEH -
MPOCTEUIINE MNPEICTABUTENN AJIKEHOB: (PU3MYECKHEe M XUMHUYECKHE CBOMCTBA
(peakuuMu TUIPUPOBAHUS, TaJOrC€HUPOBAHUS, TUApPATALUN, OKUCICHUS U

HOJII/IMCpI/IBaI_[I/II/I), IMOJIYUYCHHC U IIPUMCHCHHC

2.3

Ankanuenbl: OyrtamueH-1,3 wu wetwiOytanueH-1,3: cTpoeHHe, Ba)KHEHIIHE
XUMUYECKHE CBOMCTBA (peakius mosmMepusanuu). [looyuyeHne CUHTETUYECKOTO

Kay4dyKa U pEe3UHBI

2.4

AJIKMHBI: COCTaB M OCOOEHHOCTH CTPOEHHS, TOMOJIOTMYECKHUU psii. AIETHIICH -
MPOCTEUIUN TPENCTABUTENh AQJIKUHOB: COCTaB, CTpOEHUE, (QU3NYECKHEe U
XUMUYECKHE CBOMCTBA (peakluu THIPUPOBAHMSI, TAIOTCHUPOBAHUS, TUIpaTAIIIH,

rOPEHHs] ), MOTyYEHUE U TPUMEHEHHUE

2.5

ApeHnbl. beH3ot: coctaB, cTpoeHue, PU3NUYECKUE U XUMUYECKHE CBOMCTBA (peakiuu
rajOreHUPOBAHMS M HUTPOBAHUS), MOJYYEHUE U MPUMEHEHue. TOoJyols: coCTas,
CTpO€HHE, (PU3NYECKHE U XUMHUYECKHE CBOMICTBa (peakuuu TajJoreHUpOBaHUS U
HUTPOBAHUS), MOJydeHUE M MpUMEHEHHe. TOKCHMYHOCTh apeHOB. | eHeTHueckas

CBA3b MCXKAY YITICBOAOPOAaAMHU, ITPUHAIJICKAIMMHA K PA3JIMYHBIM KJIaCCaM

2.6

[IpupoHBIE NCTOYHUKH YTIIEBOOPOA0B. [IpupoaHbIil ra3 U nomyTHeIe HeTIHBIC
razel. Hedte u e€ mpoucxoxaenue. CrocoObl mepepadoTku HedTH: MEepPEeroHka,
KPEeKUHT (TePMUYECKUN, KaTaluTU4Yeckuii), mupoius. [IpomykTel mepepadoTKu
He(pTH, UX MPUMEHEHHE B TMPOMBINUICHHOCTH W B ObITy. KaMeHHBbIN yroibs u

MPOIYKTHI €ro nepepadoTKu

Kucnopoacoaepxaiiye opraHudeckue CoOeIMHEHUS

[IpenenpHbIe OTHOATOMHBIC CIIUPTHI. METaHOJ U 3TaHOJ: CTPOCHUE, (PU3UUECKUE U

XUMHUYECKHE CBOMCTBA (peaKHI/II/I C aKTUBHBIMHU MCTaJllIaMH,




raJIOr€HOBOJOPOJaMH, TOPEHHUE), MNpPUMEHEHHE. BoJOpOIHbBIE CBA3UM MEKIY
MOJIEKYJIJAaMHA CIIMPTOB. /lelicTBME MeTaHOla W 3TaHOJIA HA OpPraHW3M YEJIOBEKa.
MHoroaTroMHbIe CIUPTHI. DTUJIICHTINKOIb U TJIMLIEPUH: CTPOCHHE, (PU3UIECKHE U
XUMHUYECKHE CBOMCTBAa  (B3aMMOJAEWCTBHE CO  IIEJOYHBIMM  MeETaJljlaMH,
KayeCTBEHHAsl peaklds Ha MHOTOATOMHbIE CHUPTHI). JlelicTBMEe Ha OpraHu3M

qCJIOBCKA. HpI/IMeHeHI/Ie IIMOCprHa U STUJICHIJINKOJIA

3.2

DeHoIT: CTpOCHUE MOJICKYJTBI, (GU3HYECKUE U XUMUIECKUE CBOMCTBA. TOKCUYHOCTD

¢denona. [Ipumenenne denomna

3.3

Anbaeruabl U KeToHbl. DopManbaerul, alueTanbIeru/l: CTpoeHue, (pusndeckue u
XUMHUYECKHE CBOWCTBA (pEakLUMU OKUCICHHUS M BOCCTAHOBJICHUS, Kaue€CTBEHHBIC

pEaKIK), OJIyYeHUE U PUMEHEHHE

3.4

OnHOOCHOBHBIE MpeNeSibHbIe KapOOHOBBIE KHUCIOThI. MypaBbUHAs W YKCyCHas
KUCJIOTBI: CTPOCHHUE, PU3HMUECKUE U XMMUYECKUE CBOMCTBA (CBOMCTBA, O0IIUE AJIs
KJ1acca KMCJIOT, peakius dTepruuKkamum), moaydyeHue u npumenenne. CTeapuHoBas
U OJICMHOBAsl KMCJIOTHI KaK IMPEJICTaBUTEIM BBICIINX KapOOHOBBIX KUCIOT. MbLIal

KaK COJIM BBICIIIHUX Kap6OHOBI>IX KHCJIOT, UX MOIOIICC IIGIZCTBI/IG

3.5

CnoxxHble >QUpbl KaK MPOU3BOJHBIE KapOOHOBBIX KUCIOT. ['MIPOIU3 CIOXKHBIX
h¢upoB. Kupel. I'maponus xupos. [Ipumenenue xupoB. buonormyeckas poiib

YKUPOB

3.6

YTIIeBOJIBI: COCTaB, KiacCU(UKAIMSA YIIIEBOJOB (MOHO-, M- M TOJHMCAXapHUIbl).
[1roK03a - MpOCTeHIMii MOHOCaxapua: OCOOCHHOCTH CTPOEHHUS MOJICKYJIbI,
dusnuecknue U XMUMHYECKHE CBOWMCTBaA (B3aumojiericTBre ¢ ruapokcuaom meau(Il),
OKHCJICHME aMMHA4YHBIM pPacTBOPOM okcuaa cepedpa(l), BoccTaHOBICHHE,
Opo’KEeHHE TITIOKO3bI), HAXO0XKJACHHUE B IPUPO/IE, MPUMEHEHHE, OMOJIOTUYECKas POJib.
®dortocuHTe3. DpyKTo3a Kak u3oMep INIIOKO3bl. Kpaxmanm u meimmono3a Kak
npupojHble monauMmepsl. CTpoeHHE Kpaxmajia W UeJUIojo3bl. Duznueckue u

XUMUYECKHE CBOMCTBA KpaxMmaia (TUAPOIN3, KAaUeCTBEHHAs PEAKIIUS C HOJIOM)

A30TCOJIepKaIlie OPraHMYECKUE COSTUHEHUS

AMHMHOKHCIIOTBI Kak amM(OTEepHbIC OpraHUYecKue coenuHeHus. Duznueckue u
XUMUYECKUE CBOWCTBA aMHHOKHUCIOT (Ha OpUMEpe TIMIHHA). buonoruueckoe

3HA4YCHHUC aMHMHOKHUCIIOT. HGHTI/II[BI

4.2

benkn kak MNpUPOAHBIC  BBICOKOMOJICKYJIAPHBIC COCAMHCHMUA. HCpBI/I‘IHaH,

BTOpUYHASA U TPETHUUHAS CTPYKTypa OenKoB. XMMUYECKHUE CBONCTBA OEIIKOB:




rUAPOJIN3, ICHATYpALlMs], KAYECTBEHHBIE pEaKIIMKU Ha OeIKU
5 [BbicOKOMONEKYJISIpHBIE COSTUHEHUS
51 lOcnosubie momsTHA XHMUEM BBICOKOMOJIEKYJISIPHBIX ~ COCTMHECHHI: MOHOMED,
MOJINMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEpPU3AINH, CPEAHSS MOJICKYJIsIpHas
Macca. OCHOBHBIE METOABbl CHHTE3a BBICOKOMOJICKYJIIPHBIX COEAMHEHHH -
MOJIMMEPHU3ALIMS U MOTUKOHACHCAITUS
5.2 ODKCIepUMEHTAIBHBIE METOABl HM3YUYCHHS BEHIECTB W WX IPEBPAIICHUIA:
03HAKOMJICHUE C 00pa3laMu MPUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIaCTMACC,
Kkay4dykoB. [loyuyeHre CHHTETHYECKOTO KayyyKa U pe3rHbI
Tabmuua 15.2
[IpoBepsiembie TpeOOBAHUS K PE3yJIbTaTaM OCBOCHHUS OCHOBHOM
oOpazoBarenbHO# mporpammsl (11 kiacce)
Kon [IpoBepsiemMbIe TIpEAMETHBIC PE3YIHTATHl OCBOCHHS OCHOBHOM
IIPOBEPSIEMOTO 00pa3zoBaTeILHON TPOrpaMMbl CPEHETO OOIIEro 00pa3oBaHUs
pe3yibTaTa
1 TeopeTnyeckre OCHOBBI XUMHUHU
1.1

Biasenne cucTeMOW XHMHYECKMX 3HAHUM, KOTOpas BKIIOYAET:
OCHOBOTIOJIATAIOIINE OHATUSA (XUMHUECKUN SJIEMEHT, aTOM, 3JIEKTPOHHAS
000JI04YKa aToMa, S-, p-, N-3JIEKTPOHHBIE OPOUTAIM ATOMOB, HOH, MOJIEKYJIa,
BAJICHTHOCTb, ANEKTPOOTPULIATETHHOCTD, CTEIECHb OKHUCIICHUS],
XUMUYECKas CBfA3b, MOJb, MOJISIpHAas Macca, MOJSIPHBIA OOBEM,
KpUCTAJUTMUECKas PEIIETKA, TUITBI XUMUYECKUX PEaKINil (OKUCITUTEIIBHO-
BOCCTAHOBUTEJBHBIE, 3K30- M HJHAOTEPMHUYECKHE, PEAKIMU HOHHOIO
oOMeHa), pacTBOp, DJIEKTPOJUTHI, HEIIEKTPOIUTHI, DJIEKTPOIUTHUYECKAsS
UCCOLIMAIUS, OKHUCIMTENb, BOCCTAaHOBUTEIb, CKOPOCTh XUMHUYECKOH
peakluy, XWMUYECKOE paBHOBECHE); TEOPUM M 3aKOHBI (Teopus
DICKTPOJUTHYECKOW  aucconumanuu, llepuoamuecknin 3akon  [[.U.
MengeneeBa, 3aKOH  COXpAaHEHHMs  MAacChl),  3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3BIK XUMUHU, (DAKTOIOTHYECKUE CBEJICHHUS O CBOMCTBAX,
COCTaBe, TOJY4YEHMM M O€30IaCHOM HCIOJIb30BaHUU Ba)KHEUIIUX
HEOPTaHUYECKUX BEIIECTB B OBITY M MPAKTUYECKOW JesATETbHOCTU

JCJIOBCKA

1.2 CdopMupoBaHHOCTh YMEHUH BBISBIIATH XapaKTEPHBIC TPU3HAKH




1 B3daMMOCBA3b HN3YYCHHBIX HOHﬂTHﬁ, INPUMCHATH COOTBCTCTBYIOIIHC
[MOHATHA IIPU OITMCAHUU CTPOCHHA U CBOMCTB HCOPraHN4YCCKUX BCHICCTB U
X npeBpameHI/Iﬁ; BBISBJISITh B3aMMOCBSI3b XHMMYECKHUX 3HAHMU C
ITOHATHUAMUA 151 IMpCaACTABICHUAMUA Apyrux CCTCCTBCHHOHAYYHBIX

[MpcaAMCTOB

1.3

BiiajieHe OCHOBHBIMH METOJaMU HAYYHOTO TIO3HAHUSI BEIIECTB H
XUMHUYECKUX  sABJICHUU  (HAOMIOJEHWE, UW3MEpPEHUEe, OSKCIEPUMEHT,

MOJICIUPOBAHUE)

1.4

ChopMupoBaHHOCTh YMEHHI ONPEACTATh BAJICHTHOCT H CTEICHBb
OKHCJICHUS XUMHUYECKHUX 3JIEMEHTOB B COEMHEHUSAX PA3JIUYHOIO COCTaBa,
BUJI XHUMHYECKOM CBsI3UM (KOBAaJEHTHAs, WOHHAs, MeTauIM4ecKas,
BOJOPOJIHAsI) B  COCAUHEHUAX, THUIl KPUCTALUIMYECKON PEHIETKU
KOHKPETHOTO BEIIECTBA (aromHas, MOJIEKYJISIpHAs, VOHHAs,

MeTaJlJIn4ecKast)

1.5

CdopMupoBaHHOCTh yMEHUH OINpPEAENSATh XapakTep CpeAbl B BOJIHBIX

pacTBOpax HEOPraHUYECKUX COCTMHEHUM

1.6

CdopMUpOBaHHOCTh YMEHHUS KIACCHU(PHUIIMPOBATh XUMHUUYECKHE PEaKIUU
[0 Pa3JIMYHBIM TIPU3HAKaM (YHCIYy M COCTaBy PEarvpyrolluX BEIISCTB,
TEeIUIOBOMY d(PdeKkTy peakiuu, H3MEHCHHUIO CTEIeHEH OKHCIICHHUS

DIIEMEHTOB, 0OPAaTUMOCTH PEAKIIUH, YUACTHIO KaTaInu3aTopa)

1.7

CdopMupoBaHHOCTh YMEHUN COCTABIISITh YPABHEHUS PEAKLIMIA PA3TUUHBIX
TUIIOB, MOJHBIE U COKPAIIEHHBIE YPaBHEHUS PEAKUUNA HOHHOIO OOMEHa,

YUYUTBIBAs yCIOBHUSI, IPU KOTOPBIX 3TH PEAKLIUUA UAYT 10 KOHLIA

1.8

ChopMupoBaHHOCTh YMEHH TPOBOJIUTH PEAKIIMH, TMOJTBEPIKIAIOIIHIEC
KAQUECTBEHHBIA  COCTAaB  PA3JIMYHBIX  HEOPraHWUYECKUX  BEILIECTB,
pacno3HaBaTh ONBITHBIM NYTEM HOHBI, NPUCYTCTBYIOIIUE B BOJHBIX

pacTBOpax HEOPTraHUYECKUX BEIIECTB

1.9

ChopMupoBaHHOCTh YMEHUW pPaCKPBIBaTh CYIIHOCTh OKHUCIHTEIIBHO-
BOCCTAHOBHUTEJBHBIX PEAKIMN MOCPEACTBOM COCTABJIEHUS 3JIEKTPOHHOTO

Oayranca 3TUX peakIui

1.10

ChopMUPOBAaHHOCT, yMEHUW  OOBSICHATH 3aBUCUMOCTb  CKOPOCTHU

XUMHUYECKON pEAKIUU OT Pa3IuyHbIX (PaKTOPOB

1.11

CdopmupoBaHHOCTh YMEHUN OOBICHITH XapaKTep CMEIICHUS




XUMHUYCCKOI'0O PABHOBCCHA B 3aBHUCUMOCTH OT BHCHIHCTO BO3HCﬁCTBHﬂ

(npunumn Jle [larense)

O6Hlafl N HCOPraHU4YCCKasl XUMHUA

2.1

CdopmupoBaHHOCT, yMEHHUH packpbiBaTh cMbIci [lepuonnyeckoro
3akoHa J[.1. MenzneneeBa u JEMOHCTPUPOBATD €I0 CUCTEMATU3UPYIOIIYIO,

OO0BSICHUTENbHYIO U POTHOCTUYECKYIO (DYHKITUH

2.2

ChopMUpOBaHHOCTh YMEHHI XapaKTEPHU30BATh JJICKTPOHHOE CTPOCHUE
ATOMOB XMMHYECKUX 3JeMEHTOB 1-4 mepuonoB [lepuoandeckoi cucTeMbl
XUMHUYCCKHX d1eMeHTOB J[.1. MeneneeBa, HCIIOIB3ys IOHATHS «S-, p-, ™-
DJICKTPOHHBIE  OpOUTAIN», «IHEPIeTHYECKUE YPOBHU», OOBSICHATH
3aKOHOMEPHOCTH W3MEHEHHUSI CBOWMCTB XHMHUYECKUX JJIEMEHTOB U HX
COCIMHECHUNW TI0 mnepuojaM | rpynmnaMm llepuogndeckorl CUCTEMBI

xuMu4eckux saemeHToB .M. MenneneeBa

2.3

ChopMUPOBaHHOCT, yMEHUN XapaKTepu30BaTh (OMUCHIBATH) OOIIHE
XUMUYECKUE CBOWCTBA HEOPTraHMYECKUX BEIIECTB PA3IUYHBIX KIJIACCOB,
NOATBEPkKAATh  CYIIECTBOBAHME  TEHETUYECKOM  CBA3M  MEXKIY
HEOPTraHUYECKUMHU BEILIECTBAMH c MIOMOIIIBIO YpaBHEHUI

COOTBCTCTBYIOIINX XUMHUUYCCKHUX peaKuHﬁ

2.4

CopMupoBaHHOCTH ~ YMEHHMH  yCTaHaBIMBaTh  MPUHAIIECKHOCTh
HEOPraHMUYECKUX BEIIECTB IO MX COCTaBYy K OINpPEAEIEHHOMY Kiaccy
(rpynmne) coenMHEHH (TPOCThIE BEIIECTBA - METAJUIbl M HEMETAILIbI,

OKCHJIbI, OCHOBAHHUSI, KUCJIOTHI, aM(pOTEPHBIE TUIPOKCHUIBI, COJIH)

2.5

CdopMupoBaHHOCTh YMEHUN UCIIOJIB30BATH XUMHUUECKYIO0 CUMBOJIMKY JIJIS
cocTtaBieHHs] (HOpPMyJT BEIIECTB WM YPAaBHEHUM XMMHUYECKUX PEAKIUH,
cucreMaTrueckyro HomeHknatypy (IUPAC) u TpuBHaabHbIC Ha3BaHHSI
OTJIETTbHBIX HEOPTaHWYECKUX BEIIECTB (yrapHbIM ra3, YTJIEKUCIBIA ras,

dMMUAK, raméHas HU3BECTD, HeraumeéHas H3BCCTh, INTHEBAA COAA, ITMPUT U

pyrue)

2.6

CdopMupoBaHHOCTh yMEHUW XapaKTepu30BaTh (OMHCHIBATH) OOIIUE
XUMUYECKUE CBOWCTBA HEOPraHMYECKUX BEIECTB PA3IUYHBIX KIIACCOB,
[MOATBEPAKIATh  CYIIECTBOBAHUE  T'€HETUYECKOM  CBA3M  MEKIY
HEOPraHUYECKUMU BEILIECTBAMH c IOMOIIIBIO ypaBHEHUI

COOTBETCTBYIOLIMX XUMUUYECKUX PEAKIUN




2.7

ChopMupoBaHHOCTh YMEHUN TUIAHUPOBATh M BBHITIOJHATH XUMHUYECKHMA
PKCIEPUMEHT (pa3lioKEHUE TMEepOKCHAa BOJAOPOJAAa B MPUCYTCTBUU
KAaTaJIn3aTopa, OIPEIEICHHE CPEIbl PACTBOPOB BEIIECTB C IOMOIIBIO
YHUBEPCAIBHOTO HMHAWKATOpA, BIUSHUE PA3JIMYHbIX (PAKTOpPOB Ha
CKOPOCTh ~ XMMHMYECKOM  peaklud, peakiMd HOHHOTO  OoOMeHa,
KaueCTBEHHbIC PEAKIMU Ha cyib(ar-, KapOoHaT- U XJIOPUA-aHUOHBI, Ha
KAaTUOH aMMOHHS, pPEIICHHE SKCIEPUMEHTANbHBIX 3aJad MO0 TemMaM
«Mertamnsl» 1 «Hemeramibl») B COOTBETCTBUU C TMpPaBUIAMH TEXHUKH
Oe3omacHOCTH MpU OOpallleHHWH C BEUIECTBAaMU U J1a0OpaTOPHBIM
000pyI0BaHUEM; MTPEACTABIATH PE3YIbTATHl XUMUYECKOTO SKCIIEPUMEHTA
B ¢dopmMe 3amucu ypaBHEHUM COOTBETCTBYIOIIMX pEakluil U

dbopMyIHpPOBaTh BEIBOJBI HA OCHOBE 3THX PE3YyJIbTATOB

2.8

ChopMupoBaHHOCT, YMEHHH  COONIOJATh MpaBujia  IOJIb30BaHUS
XUMHUYECKON TOCY/IoM W JabopaTopHbIM OOOpYyJIOBaHHEM, a TaKKe
MmpaBuiia oOpalieHusl ¢ BEIIECTBAMU B COOTBETCTBUU C MHCTPYKUMSIMU MO

BBIITOJIHCHHUIO Ha60paTOpHI>IX XUMHWYCCKHUX OIIBITOB

2.9

CdopMupoBaHHOCTh YMEHUHN XapaKTEPU30BaTh XUMHUYECKHE IPOIIECCHI,
JekKalue B OCHOBE IPOMBIIUICHHOTO TIOJIYYEHUS CEPHOW KHCIIOTHI,
aMMHUaka, a Takxke CQOPMHUPOBAHHOCTh TMPEJACTaBIEHUNH 00 00mux
HAyYHBIX TPHUHIMIAX M OKOJOTHYECKUX TMpoOJeMax XUMHYECKOTO

MIPOU3BOJICTBA

XUMUS U JKU3Hb. PacyéTrl

3.1

CpopMUpPOBaHHOCTh MPEACTABICHUNA O XUMHUYECKOM COCTaBIISIONIEH
€CTEeCTBEHHOHAYYHOU KapTUHBI MUPA, POJIU XUMUU B NMO3HAHWUU SBJICHUN
npuposibl, B (OPMUPOBAHWU MBIIUICHUS W KYJIbTYpbl JIMYHOCTH, €€
GyHKIMOHATBHOM ~ TPAaMOTHOCTH,  HEOOXOAMMOW  JUJIi  PEIICHHS
MPAKTUYECKUX 3a/lad U DIKOJOTHYECKH OOOCHOBAHHOTO OTHOIICHHS K

CBOEMY 37I0POBBIO U IPUPOTHON Cpelie

3.2

CdopMupoBaHHOCTh YMEHUI KPUTUYECKH AHAIU3UPOBATH XUMHUYECKYIO
WH(OpPMAIUIO, MOTYYaeMYIO U3 Pa3HbIX HCTOYHUKOB (CPEACTBA MACCOBOM

KOMMYHUKAIINH, CETh IHTEpHET U IpyTHe)

3.3

CdopMupoBaHHOCT, yMEHHMM COOJIIOJAaTh TMpaBUjia  AKOJOTHYECKU

[1€J1€CO00Pa3HOTO MOBEACHUS B OBITY U TPYJOBOM AESITEILHOCTU




B LIEJISIX COXPAHEHMSI CBOETO 370POBbS U OKPYIKAIOILIEH TPUPOIHON Cpeb

3.4

Oco3HaBaTh  OMACHOCTh  BO3JICUCTBUS HA  JKUBBIE  OPraHU3MBI
ONPEAECIEHHBIX BEMIECTB, MOHMMas cMbICI nokaszares [[JIK, noscHaTes Ha
NpUMeEpax CHOCOObl YMEHBIIEHUS W TPEIOTBpAIlCHHs HX BPEIHOTO

BOSI[CﬁCTBHH Ha OpraHuU3M 4YCJIOBCKa

3.5

CdopMUpOBaHHOCTH YMEHHI MMPOBOJIUTH BBIYUCIICHUS C UCTIOJIb30BAaHUEM
MOHSITHUS «MaccoBasi J10Jis BEIIECTBA B PACTBOPE», 00bEMHBIX OTHOIICHHI
ra3oB IIPU XUMUYECKUX PEAKIUAX, MACChl BELIECTBA WM 00bEMA ra30oB Mo
W3BECTHOMY KOJHMYECTBY BEILECTBA, Macce WIH O0bEMY OJHOIO U3
YYaCTBYIOIIMX B PEAKIMU BEHIECTB, TEIUIOBOro 3¢ ¢deKTa peakiuu Ha

OCHOBC 3dKOHOB COXpPAaHCHHA MACChl BCHICCTB, IIPCBpAIlICHUA H

COXpPAaHCHHA DHCPIUun

Taomuna 15.3

IIpoBepsiembie 251eMeHTHI coaepxkanus (11 kmacc)

Kox

[IpoBepsieMblii 3JIEMEHT COJICPKAHUS

TCOpCTI/I‘IeCKI/Ie OCHOBBI XUMHUH

XUMHUUECKHUI deMeHT. AToM. Spo aToma, W30TOIbI. DJIEKTPOHHAs 000JIOYKa.
OJHEpPreTUUeCKUe YpOBHH, MOAYPOBHU. ATOMHBIE OpOUTANH, S-, p-, C/-DIIEMEHTHI.
OcoOEHHOCTH pacmpenesieHuss SJIEKTPOHOB MO0 OPOUTAISIM B aToMax JJIEMEHTOB

MEPBbIX YETHIPEX MEPUOAOB. DIIEKTPOHHAS KOH(PUTypaLysi aTOMOB

1.2

[lepnonnueckuit 3akoH u llepuonnueckas cucrema XuMudeckux 3yemeHToB JI.M.
MenpaeneeBa. CBsi3b NEPUOAUYECKOTO 3akoHa U llepuoanueckod CHCTEMBI
xuMudeckux sseMeHToB J[.M1. MenneneeBa ¢ COBPEMEHHOM TEOPHEN CTPOCHHUS
ATOMOB. 3aKOHOMEPHOCTM HW3MEHEHHUS CBOMCTB XHMMHYECKUX DJEMEHTOB H
o0pa3yeMbIX MMM MPOCTBIX W CJIOXHBIX BEIIECTB MO TPyINIaM U MEPUOJAM.

3HaucHHUE MNEPUOANYICCKOIO 3aKOHA B PA3BUTHHU HAYKU

1.3

CtpoeHue BelecTBa. XUMHUYECKast CBsI3b. BUIbI XUMHUUECKOM CBSI3U (KOBaJICHTHAS
HEToJIsIpHasl U TOJIIpHAs, MOHHAs, MeTajuinueckas). MloHbl: KaTHOHBI U aHUOHHI.
MexaHu3Mbl 00pa30BaHUS KOBAJIEHTHOM XUMUYECKOM CBSI3U (OOMEHHBIM U

TTOHOPHO-aKIeNTOPHBIN). BogopoaHas cBs3b

1.4

BaneHTHOCTh. DJIEKTPOOTPULIATENBHOCTh. CTETIEHbh OKUCICHUS

1.5

BeliecTBa MOJIEKYISIPHOTO U HEMOJIEKYJIIPHOTO CTPOEHUsI. 3aKOH MOCTOSHCTBA




COCTaBa BEIIECTBA. THINBl KPUCTALIMYECKUX PEIIETOK. 3aBHCHUMOCTh CBOMICTBA
BEILIECTB OT TUIIA KPUCTAUIMYECKON PEIIETKU. [IoHATHE O TUCIIEPCHBIX CHCTEMAX.

VcTUHHBIE M KOJIJIOMIHBIE pacTBOPBL. MaccoBas 0JIs1 BEIIECTBA B paCTBOPE

1.6

KHaCCI/I(bI/IKaHI/I}I HCOPTaHUYCCKNX COG,ZIHHGHI/IfI. HOMCHKJIaTypa HCOPTaHNYCCKUX

BCIICCTB

1.7

Xumuyeckas peakuusa. Kimaccuukauss XuMUYeCKUX PEeaKIfii B HEOPraHUYECKOM
Y OPraHWYECKON XMMHUU. 3aKOH COXPAHEHHUsSI MacChl BELECTB, 3aKOH COXPAaHEHHUS U

[MPCBPALICHUA SHCPIUHU ITPHU XUMHUYICCKUX PCAKIUAX

1.8

CKopocCTh peakiu, e€ 3aBUCUMOCTh OT Pa3IUYHbIX (PAKTOPOB

1.9

OOpatumMble peakuud. XUMHUYECKOoe paBHOBecue. DakToOpbl, BIHUAIONIME Ha

COCTOSIHME XUMHUYeCcKOoro paBHoBecus. [Ipunnnn Jle [Hlatense

1.10

OnekTponuThyueckas auccounanus. CuibHble U cinadble 3iekTposuThl. Cpena
BOJIHBIX PAaCTBOPOB BEIIECTB: KUCJasl, HEUTpaibHas, 1eoyHas. Peakiiuu HOHHOTO

oOMeHa

1.11

OKHCIINTEIFHO-BOCCTAHOBUTEILHBIC pCaKInu

Heoprannueckast xumust

2.1

Hemetamibl. [lonoxkenue HeMetaimoB B Ilepuonnueckoil cucTeMe XUMUYECKHX
hnemeHToB J[.M. MenneneeBa u 0coOEHHOCTH CTpoeHHs aTomMoB. Duznmyeckue

CBOICTBa HEMETAJUIOB. AJUIOTPONHS HEMETAUIOB (HA MPUMEPE KUCIOPOIa, CEphI,

dbocdopa u yraeposa)

2.2

XUMHUUYECKUE CBOMCTBA BAXXHEHIIMX HEMETAUIOB (TajJoreHOB, CEphbl, a30Ta,
dochopa, yrmepoga MU KpEeMHHS) W HUX  COCIUHEHUH  (OKCHJIOB,
KHCJIOPOJICOJICPKAIIUX ~ KUCIOT, BOJOPOJHBIX coenuHeHuit). I[lpumeneHue

BAKHEHIIINX HEMETAJUIOB U UX COEIMHEHUN

2.3

Meramibl. [lonoxenue wmerammioB B llepuoguueckod cuCTeME XHUMHUYECKUX
hinemeHToB J[.M. MenneneeBa. OCOOEHHOCTH CTPOEHUS SJICKTPOHHBIX 000JI0UYEK
aToMOB MeTauioB. O0mme dusuveckne cBoiicTBa MeTawioB. CrilaBbl METaJJIOB.

DJIEKTPOXUMHUYECKUAN PSAJT HAIIPSYKEHUM METaJIOB

2.4

XUMUYECKHE CBOMCTBA BaXKHEUIIINX METAUIOB (HATPUH, KaIui, KaJIbIIUH, MarHui,
ATIOMUHUHN, LUHK, XpPOM, Kejle30, MelIb) M uX coeauHeHuit. OOmme crocooOsb

[MOJIYYCHUA MCTAJJIOB. HpI/IMeHeHI/Ie MCTAJIJIOB B 6I>ITy N TCXHHUKEC

2.5

['eneTndeckas CBS3b HCOPraHNM4CCKHUX BCIICCTB, IIPHHAICIKAINUX K pPa3JINYHbIM

KJIacCaM




XUMHUAS 1 )KU3HD

Ponr xuMuum B oOecrneueHUU BKOHOFquCKOﬁ, SHGPFGTH‘IGCKOP'I u HHHIGBOﬁ
6630HaCHOCTI/I, pPa3BUTHU MCIUIIWHBI. [lonsitue o HAaY4YHBIX MCTOHAX ITO3HAHUA

BCIICCTB U XUMHUYCCKHUX peaKuHﬁ

3.2

[IpeacTtaBnerns o0 oOmMX HAYYHBIX MPHHIMIAX MPOMBINUICHHOTO IOIYYEHUS
BAKHCUIIIMX BEMIECTB. YENOBEK B MHUPE BELIECTB M MAaTEPUATIOB: BAXKHEUIIIHNE
CTPOUTEIIBHBIE MAaTE€pHUANbl, KOHCTPYKIIMOHHBIE MATEPHUaJbl, KPAaCKH, CTEKJIO,
KEpaMHKa, MaTEepUANIbl I SJICKTPOHWKH, HAHOMATEPHUANIbI, OPraHUYECKUE U

MUHEPAJIBHBIEC yI0OpEHUS

3.3

XumMuss u 3A0POBLC HYCJIOBCKA: IIpaBHJIa HCIIOJb30BaHUA JICKAPCTBCHHBIX
I[IpCIIapaToB, IIpaBUJIa 0e30I1aCHOT0 MCITOJIb30BaHMS IIpCIrapaToB OBITOBOI XMMHH B

MOBCEIHEBHOU XKU3HUA




