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PaGouass mporpamma cpemHero oOImero ooOpa3oBaHUS IO XHUMHHU
(6a30BEIl ypoOBEHB) cocTaBiicHa Ha ocHOBe DeepanbHOro 3akona ot 29 12
2012 Ne 273-®3 «O6 ob6pasoBanun B  Poccwuiickoit Degepanmm»l,
TpeOGoBaHuii Kk pe3ynbraTaM OCBOCHHS OCHOBHOH 00- pa3oBaTeIbHOM
MporpaMMbl CpefHero oOiiero o0pa3oBaHus, NpPEI- CTABICHHBIX B
DdenepanibHOM TOCYNAPCTBEHHOM 00pa30oBaTENIbHOM CTAHIAPTE CPEIHEro
obmero o6pazoBanmsa?, ¢ yuéToM «KOHIENIMU MpenofaBaHus y4eGHOTO
mpeaMmera «XuUMHS» B 00pa30BaTENbHBIX OpraHm3amusax Poccuiickoit
®denepanum, peanu3yromux OCHOBHEBIE o01eo0pa3oBaTesbHbIC
HPOrpaMMEI»® U OCHOBHBIX HOJIOKEHUI PeepanbHoil paGodeii mporpaMMBbl
BOCIIY TaHuA*

1 @epepanbHbiii 3ak0H oT 29 12 2012 Ne 273-D3 (pex ot 16 04 2022)
«0O06 obpazoBanuu B Poccuiickoin denepaunm»

2 Jlpukaz Mwunobpuayku Poccum ot 17 052012 Ne 413 «OO6 yTBepxkae- HUU
(dhenepanbHOr0 TOCYIAapCTBEHHOrO 00pa30BaTENbHOIO CTAaHAApTa CPEIHEro
o01uiero oOpasoBaHUs»

3 «KoHnenmus npernogaBanus ydeOHOTo mpeaMera « XUMIsD» B 00pa30- BaTeIbHBIX
opranusauusx Poccuiickoii ~denepanumu, peanu3ymOIIUX OC- HOBHBIE
oOuieobpazoBaTenbHble  OpOrpamMMmbl»  (YTB  peLICHHEM Konne- rum
Munnpocseuienus Poccun, nporokon or 03 12 2019 Ne ITK-4BH)

4 TlpumepHast mporpamma BocnHTaHus (onoOpeHa pemeHneM (denepans- HOTO

y4eOHO-METOIUYECKOro 00BEIMHEHUS 110 001IeMy 00pa30BaHHUIO, IPOTOKON OT
02 06 2020 Ne 2/20)



MMOACHUTEJIBHAA 3AIIMCKA

Pabouas nporpamma mo xumum ans 10-11 kiacca cocraBieHa Ha
OCHOBE CJIEIYIOIIUX HOPMATUBHO-NIPABOBBIX M HHCTPYKTUBHO-
METOJINYECKUX JOKYMEHTOB!

eDenepanpbHoro 3akoHa «OO0 oOpazoBanumnm B Poccuiickoit
Oenepanuny No273- @3 0129.12.2012r. ¢ uzMeHeHusmu oT 24
mapta 2021 rona;

e [Ipukasza IIpocBemenns Poccuiickoit ®@eneparuue ot 31.05.2021
r. Ne 287 «OO6 yrBepxkaeHun (HeaepalbHOTO0 TOCyIapCTBEHHOTO
00pa3oBaTeNbHOIO CTAHJApTa OCHOBHOIO O0IIEro 00pa30BaHUsM;
e[IpumepHbie paboune mporpammsel mo Owmomorun  OIOC OO0
2022- 2023r,mpuka3 MunucrepctBa [IpocBemenuss Ne 287 ot
31.05.2021r

e OcHoBHOI o00Opa3oBarenbHON mnporpammoir OO0, yueOHBIM
mmaHom MBOY  «bynbsikckas COILl» JxunuHckoro paiioHa
Pecniyonuku Bypsitust mpukasz Ne 18 ot 28.03.2023r

o @enepasbHbBIM  TEpeYHEM  Y4YEOHHMKOB,  YTBEP)KICHHBIM
MunucrepcTBoM 00pazoBaHus U Hayku Poccuiickoit @enepanuu Ha
2020-2024 y4eOHBIii TOA

e[Ipukazom Ne 17 01.28.04.2022 r MBOVY «bynsikckas COLL» «O6
YTBEPKACHUU

e [TosiosxeHust 0 pabourX MporpamMmax

IIporpamma  agpecoBana  ywammmes — 10-llkmacca MBOY
«bynbikckas cpenHss oOuieoopa3oBareabHasl MIKOIa»



OBIIAA XAPAKTEPUCTUKA YYEBHOI'O IIPEAMETA «XUMW»

Xumuueckoe o0Opa3zoBaHHE, IMOJTy4aeMOE€ BBITYCKHHKAaMHU CpeIxHEH
LIKOJIBI, SIBJISIETCSI HEOTHEMJIEMOI YacThlo MX oOpa3zoBaHHOCTH OHO
CIIY>KMT 3aBEpILIAIONIUM ITAalOM pealnu3alii Ha COOTBETCTBYIOIIEM €My
0a30BOM YpOBHE KJIIOUEBBIX IIEHHOCTEH, MPHUCYIINX IIEIOCTHON CHUCTEME
XUMHUYECKOro oOpa3oBaHus OTH I[EHHOCTH KAacaloTCs I[O3HAHUS
3aKOHOB NMPHUPOJIBI, GOPMHUPOBAHNSI MUPOBO33PEHHUS U OOIIEH KyJIbTYpPBI
YEJI0BEKA, a TAKKE dKOJIOTMIECKH 0OOCHOBAaHHOT'O OTHOIICHHS K CBOEMY
370pOBBIO U NPHUPOAHOU cpere Peanmmsyercss XxuMmdeckoe oopa3zoBaHUE
ydaluxcsi CpelHed IIKOJIBI CPeACTBAMU y4ueOHOTO npeaMeTa
«XumMus», colep>KaHHUE W MOCTPOEHHE KOTOPOTO OIpENeNIeHBl B
mporpaMMe C Yy4€ToM crnenuduKH HayKHM XHMHUH, €€ 3HAauYCeHHUsI B
MTO3HAHUHU TPUPOABI M B MaTEpHAIbHON >KM3HM OOIECTBa, a TaKXe C
yu4€TOM OOIIMUX Leleld W NPUHLMIIOB, XapaKTePU3YIOIIHUX COBPEMEHHOE
COCTOSIHUE CHCTEMBI CpegHero obmiero ob6paszoBanus B Poccuiickoit
®enepanun  Tak, Hanpumep, mpu (HOPMHUPOBAHUU COICPIKAHUS
npenMeTra «XHUMUsD» yYTEHBI CIeAYyIOIIHNe IMOJIOKECHHUsT O cneuuduke u
3HAaYEHUU HAyKU XUMUHU:

6 XUMHUS KaK 3JIEMEHT CHCTEMBbI S€CTECTBEHHBIX HayK HIpaeT o0coOyro
pOJIb B COBPEMEHHOH IHMBWJIM3AaIlMM, B CO3JMaHWM HOBOH 0a3bl
MaTepHaJbHOM KylbTypbl OHa BHOCHUT CBOM BKJIaJ B (opMHUpOBaHHE
palMOHAJIBHOTO HAYYHOTO MBIIIJICHUS, B CO3/JaHHE I[EJIOCTHOTO
MpeAcTaBiIeHUS 00 OKpY’KaroIleM MHpe KaKk O €IMHCTBE IMPHUPOIBI U
4eJioBeKa, KOTopoe (GOPMHUPYETCs B XHMHUU Ha OCHOBE IOHHMAaHUS
BEIIECTBEHHOTO cocTaBa OKpY’XKalolero MHpa, OCO3HAHUSA
B3aMMOCBSI3U MEXIy CTPOCHHEM BEIIeCTB, HX CBOWCTBAMH H
BO3MOXXHBIMU 00JIACTSMH NPUMEHEHHUS

6 TecHO B3aMMOENCTBYSI C IPYTUMH €CTECTBEHHBIMU HayKaMU, XUMHUS
cTajla HEeOThEMJIEMOH YacThi0 MHUPOBOW KYJIBTYPHI, HEOOXOIUMBIM
YCIIOBHEM YCIIEIIHOTO TPyJa M JKU3HHM KaXkKJAOTOo YieHa oOIecTBa
CoBpeMeHHass XUMUs KaK HayKa CO3UJaTeNbHasl, KaKk HayKa BBICOKHX
TEeXHOJIOTHI HamIpaBJI€Ha Ha pelmIeHHe TIJ00aJbHBIX MpobiiemM
YCTOWYHUBOTO pa3BuUTHS 4eJI0BEYECTBA — CBHIPHEBOH,
SHEPreTH4YECKON, THUIIEeBOM, OKOJOTHYECKOW O€30MacHOCTH |
OXpaHBI 3T0POBBS
B cootBercTBHM ¢ 00mmMu nensmu 1 npunnunamu COO conepskaHne

npeamera «Xumusi» (10—11 kmaccel, 6a30BbIii ypOBEHb HW3yUYEHUSI)
OPHMEHTHPOBAHO NPEHMYIIECTBEHHO Ha OOMIEKYJIbTYp HYIO IOATOTOBKY
00yJaromuxcs, HEOOXOIUMYI0O UM IJIS BBIPAaOOTKH MHPOBO33PEHUECKUX
OPHMEHTHPOB, YCIIEIIHOTO BKJIIOYEHHS B JKU3Hb COIIMyMa, HPOIOJDKECHHS
00pa3oBaHUs B Pa3iIUYHBIX O0JIACTSAX, HE CBSI3AHHBIX HETIOCPEACTBEHHO C
XUMUEN



COCTaBIISIIOIIMMHA IIPEAMETa « XUMUSD SIBIISIIOTCS 0a30BbIE KypChI —
«Opranndeckast xumus» u «OOmiass M HeopraHuyeckas XUMUS,
OCHOBHBIM KOMIIOHEHTOM COAEp>KaHUSI KOTOPBIX SIBISIOTCS OCHOBBI
0a30BOil HayKHM: cHUCTEeMa 3HAHHH II0 HEOpraHWYecKoH Xumum (C
BKJIIOYEHHEM 3HaHHMI U3 oOmeil XUMHHM) M OpPraHWYeCcKOH XHMUH
dopMUpOBaHUE NAaHHOM CHUCTEMBl 3HAaHUM IPH HU3YYEHHUHU IpeaMeTa
oOecreqnBacT BO3MOXHOCTH PAacCCMOTPEHHSI BCEr0 MHOTOOOpasus
BEIIIECTB HA OCHOBE OOINNX MOHITHUH, 3aKOHOB U TEOPUHXUMHUHU

CTpyKkTypa comepkaHHsI KypcoB — «OpraHudeckass XUMHUSD» U
«OOmast 1 HeopraHudeckas XUMus» chOpMHpOBaHa B IIporpaMme Ha
OCHOBE CHCTEMHOTO IO0JXOJa K H3YUYCHHIO y4YeOHOro Marepuaia H
oOyclloBJIeHa HMCTOPHYECKH OOOCHOBAaHHBIM pa3BUTHEM 3HAaHUI Ha
ONpeAeNEHHBIX TEOPETHYECKUX YPOBHSIX Tak, B Kypce OpraHU4ecKoi
XMMHH BEIIECTBA pacCMaTPHUBAIOTCS Ha YPOBHE KJIAaCCHUYECKOI TeopHuu
CTPOEHHSI OpPraHMYEeCKUX COEIUHEHHH, a TakKe Ha YypOBHE
CTEPEOXHUMHUYECKUX H DIIEKTPOHHBIX IMPEACTAaBICHUNA O CTPOEHHUU
BemlecTB CBeleHHs 00 HM3y4aeMBIX B Kypce BeIlecTBaxX HaroTcsi B
pPa3sBUTHH — OT YIJIEBOJOPOJOB IO CIOXXHBIX OHOJIOTHYECKH aK-
TUBHBIX COeIUHEeHMH B Kkypce opraHu4eckod XUMHUHU IOJy4aroT
pazBuTHe CQOPMHUPOBAHHbIE B OCHOBHOW IIKOJE II€pPBOHAYAJIbHBIC
MPENICTaBICHUsI O XUMHYECKOW CBS3W, KJIACCH(UKAIMOHHBIX IIPH-
3HaKaX BEILIECTB, 3aBUCUMOCTH CBOWCTB BEIIECTB OT UX CTPOEHHUS, O
XUMUYECKOUN peakiuu

[Ton HOBBIM yriioM 3peHus B npeamere «Xumus» 0a30BOr0 ypoOBHs
paccMaTpUBaeTCsl U3Y4YEHHBIH B OCHOBHOHM IIKOJE€ TEOPETHYECKUU
MaTepuan U (AKTOJIOTHMYECKHE CBEJEHHs] O BEIIEeCTBaX U XHUMHUYECKOU
peakiuu Tak, B 4acTHOCTH, B Kypce «OOmas U HeopraHM4ecKas XUMU»
ydJaluMmcsi — OpPelOoCTaBIseTCS  BO3MOXKHOCTh ~ OCO3HaTh  3HA4YeHUE
MEPUOJMYECKOr0 3aKOHAa C OOIIETEOPEeTHYECKUX M METOJ0JIOTHYEeCKHX
MO3UIMI, TJIy0Xe TIOHSATh HCTOPHUYECKOe HW3MEHEeHHe (YHKUUH 3TOro
3aKOHa — OT 0000ImaroIen 10 00BACHAIOMENH U MPOTHO3UPYOIIEH

Ennnas cumcrema 3HaHWM O BaKHEHMIIMX BEIIESCTBaX, MX COCTaBE,
CTPOCHHH, CBOWCTBaX W TPUMEHEHHWH, a TakKe O XHMHUYECKUX
peakiusax, WX CYMIHOCTH M 3aKOHOMEPHOCTSIX IIPOTEKAaHHUS JOIMOJ-
Hsiercss B Kypcax 10 m 11 kiaccoB 3JIeMEHTaMH COJEPIKaHUs, UMEIO-
IAMA KYJBTYPOJOTHUECKUN M TPHUKIATHON XapakTep OTH 3HaHUSI
CIIOCOOCTBYIOT ITOHMMAHHIO B3aUMOCBS3HU XUMHUH C IPYyTUMHU HayKa- MH,
packpblBalOT €€ poJib B MO3HABAaTEIbHON M MNpPaKTUYECKON pes-
TEJIHHOCTH YeJIOBEKa, CIIOCOOCTBYIOT BOCIIMTAHHIO YBa)KEHUS K IIPOIECCY
TBOpPUYECTBA B OOJIACTH TEOPHH M NPAKTHUYECKHX MPIIOKECHHH XUMHH,
IIOMOTAIOT  BBIITYCKHUKY OPHEHTHPOBATHCS B  OOIIECTBEHHO U
JINYHOCTHO 3HAYUMBIX IpO0JIeMax, CBA3AHHBIX C XMUMUEH, KpH-



TUYCCKHU OCMBICINBATH I/IH(I)OpMaHI/IIO n MPUMCHATH eé I NOMOJHECHMS

3HaHWH,  PEIICHHWs  HHTEUIEKTyalbHBIX M  OKCIIEPUMEHTAJIbHBIX
HCCIIEIOBATENIbCKUX 3a7ad B meiaoM copepxkaHHE Y4eOHOTO IpenMera
«XuMus» ~ JAaHHOTO  ypOBHSA N3Yy9ICHUS OpHEHTHPOBAaHO Ha

(dhopMupoBaHUE y yUAITUXCS MUPOBO33PEHUYECKON OCHOBBI ISl TOHUMAaHHUS
¢mrocopcknx  mAeH, TaKUX Kak: ~MaTepHaIbHOE  EIWH-  CTBO
HEOPraHMYECKOr0 W OPraHu4YecKOro MHpa, OOYCIOBJICHHOCTh CBOWCTB
BEIIECTB HMX COCTaBOM U CTPOCHHEM, IMO3HABAEMOCTh MPH- POJIHBIX
SIBJICHUH MyTEM SKCIICPUMEHTA U PEUICHUS POTUBOPCUYUN MEKITY HOBBIMU
(hakTaMU M TEOPETHUYCCKUMH MPEANOCHIIKAMH, OCO3HAHUE POJIM XMMHUHU B
peLICHUHM JKOJOTHYECKUX TMpodJieM, a Takke MpoodiieM cOepeKeHus
SHEPreTHYCCKUX PECYpPCOB, CBHIPbs, CO3JaHUS HOBBIX TEXHOJOTHH U
MaTepuaIoB

B mnaHe perieHus 3amad BOCHUTAHUS, PA3BUTHA H  COLHAIHM3AINH
00y4YaroIIUXCsl TMPUHATBIE [POrpaMMON MOAXOJbl K  ONPEICICHUIO
COIIEp)KaHMS W MOCTPOCHHUS MpPEaMETa MPEeAyCMATPUBAIOT (HOPMUPOBAHHE
y y4alluxcs YHUBEPCANbHBIX Y4eOHBIX ACHCTBHUI, HMEIOMIMX 0a30BOE
3HAYCHUE [UIsI Pa3NYHBIX BHUIOB JCSITEIBHOCTH: pEIICHUs Mpodiem,
MONCKa, aHamm3a ©u oO0paboTkM wWHPOPMAIUN, HEOOXOMUMBIX IS
MPHOOPETEHHUS OMBITA MPAKTHUECCKON U MCCIICIOBATEIBCKOM JACSITEIHHOCTH,
3aHUMAIOIICH BaXKHOE MECTO B MO3HAHUU XHMUHU

LEJN U 3AJAYU VUEBHOI'O ITPEJMETA «XUMUS»

B HNpaKTUKE NPCrnogaBaHusd XUMHUHU KAK B OCHOBHOI>'I, TaK U Bcpe,uHeﬁ
LLIKOJIE, IIPU OIPEAEIECHUHU COIAEPHKATEIbHON XapaKTEPUCTUKU LEJIeH
U3YUYCHUA NpeaMETa HaIllpaBJICHUEM HepBOCTeHeHHOﬁ 3HAYUMOCTH
TpaJMLIMOHHO NpHU3HaETCa (HOPMHUPOBAHHUE OCHOB XMMHYECKON HAYKH KaK
obmactu COBPEMEHHOT'O €CTECTBO3HAHUA, HpaKTI/I‘IeCKOﬁ ACATCIIBHOCTU
YCJIOBECKA M KaK OJHOIro #Mu3 KOMIIOHCHTOB MHpOBOﬁ KYJbTYPbI C
METOAMYECKON TOYKM 3pEHHUs] TAaKOW NOAXOJ K ONpEeAeIeHUI0 Lenel
HU3YYCHUA NIPEAMETA ABJISACTCS BIIOJTHE OIIPpaBAaHHBIM

CormacHo HaHHOﬁ TOYKE 3pCHUsI TIJIaBHBIMHU LCIAMHU HU3YUYCHUS
npeaMeTa « XUMHSD» B CpeaHEH mIKoyie Ha 6a30BOM ypPOBHE SBISIOTCS:

6 GOPMUPOBAHHE CUCTEMbl XUMHUYECKHX 3HAHHUHM KaK BaKHEHIICH
COCTABJISIOIEHN €CTECTBEHHO-HAYYHON KapTHHBI MUPA, B OCHOBE
KOTOPOH JIeXkaT KIIFOUYEBbIC MOHITUS, (DYHIaMEHTAJIbHBIE 3aKOHBI U
TEOPUU XUMHUHU, OCBOCHHUE S13bIKA HAYKHU, YCBOCHUE U IIOHUMAaHUE
CYIIHOCTH JOCTYIHBIX 0000IIEHNH MIUPOBO33PEHIECKOr0 XapaKTepa,
O3HAKOMJIEHHE C UCTOPHEN UX Pa3BUTHUSA U CTAHOBJICHUS;



6 opMupoBaHME M pa3BUTHE MPEACTAaBICHHI O HAyYHBIX METOAAX
MO3HAHUS BEHIECTB M XHUMHYECKHX pPEaKIui, HEOOXOOUMBIX IS
NpPHOOPETEHNsT YMEHUH  OpPHUEHTHPOBAaTHCA B  MHPE  BEIIECTB H
XUMHMUYECKUX SIBICHUM, UMEIOIHUX MECTO B IPUPOJIE, B MPAKTUUECKON U
MOBCEITHEBHOM KU3HU;
6 pa3BUTHE YMEHHII U CIIOCOOOB NESTEIBHOCTH, CBSI3aHHBIX C Ha-
OmoneHneM M OOBSICHEHHEM XHMHUYECKOTO JKCIIEpUMEHTa, CO-
OroneHreM MpaBuil 0€30I1aCHOT0 OOpalleHUs ¢ BEIIeCTBaMU
Hapsiny ¢ 3TuM copep’kaTenbHas XapaKTepHUCTHKa LieJIed U 3agad
W3y4dCHHsS IpeIMeTa B IporpaMMe YTOYHEHa W CKOPPEKTHPOBaHA B
COOTBETCTBUU C HOBBIMHU IPHOPUTETAMH B CHUCTEME OOIIEro Cpeja- HEero
obpazoBanus CerogHs B TMpeNoJaBaHUM XHUMUM B OOJbIIEH CTeNeHU
oTAaéTCs MPENNOYTeHHE IPAKTUYECKOH KOMIIOHEHTE COJAEpPKaHUS
00y4eHUs, OPUCHTHPOBAHHONH Ha TIOATOTOBKY BBIIMYCKHHUKA IIKOJIBI,
BJIa/ICIOIET0 HEe HAOOpOM 3HaHWH, a (PyHKIMOHAIBHONH I'PaMOTHOCTBIO, TO
eCTh CcHocobaMu ¥ YMEHUSMH AaKTHBHOTO IIOJIy9CHHS 3HAaHUH W
MPUMCHEHHS UX B PEabHOW XKU3HMU IS PEIICHUS NMPAKTHYECKUX 3a]ad

B 3710l cBA3M IIpu U3ydEHUU NOpeaMeTa «XHUMUS» JOMHUHUPYIOIIEE
3Ha4YEHHE MPUOOPETAIOT TaKkMe 1IN U 3aJadH, Kak:

6 amanTanus oOydJaromuMxcsi K YCIOBHSIM JIWHAMHYHO pa3BHBa-
fomierocss Mupa, (GOpPMHpPOBaHWE MHTEIICKTYaJlbHO Pa3BUTOH
JINYHOCTH, TOTOBOH K C€aM0OOpa3oBaHWIO, COTPYIHUYECTBY, cCa-
MOCTOSITEIBHOMY TPHUHSATHIO T'PAaMOTHBIX PEIIEHWH B KOHKPETHBIX
J)KM3HEHHBIX CHUTYalMsIX, CBS3aHHBIX C BEIMIECTBAaMH H HX
MIPUMEHECHHUEM;

6 (opmupoBaHne y OOyYaIOIIMXCS KIIFOYEBBIX HAaBBIKOB (KIFOYEBBIX
KOMITETEHIINH), HWMEIOIIMX  YHHBEpPCAJIbHOE  3HA4YeHUE IS
pa3sIUYHBIX BHUIOB MJESITEIBHOCTH: pEIIeHHus mpo0jeM, IOoHCKa,
a”Hanu3za W o0paboTku WHGpOpPMAIMU, HEOOXOAUMBIX sl MPHOO-
peTeHHs ONBITa NEATENIBHOCTH, KOTOpas 3aHHMaeT Ba)XHOE MECTO B
MMO3HAHUHM XMMHH, a TaK)Ke JJIA OIEHKH C IMO3UIUNA IKOJIOTHYECKOU
0e30IMacHOCTH XapaKTepa BIHMSHUS BEIIECTB M XHUMHYECKHX
MIPOIECCOB Ha OPTaHMU3M YeJIOBeKa M IMPHUPOJIHYIO CPEIy;

6 pa3BUTHE TIO3HABATENHHBIX HMHTEPECOB, HWHTEJUIEKTyalbHBIX U
TBOPYECKHX CIOCOOHOCTEH OOydJaromuxcsi: CHOCOOHOCTH CamMoOCTO-
ATEIIFHO TIPUOOpETaTh HOBBIE 3HAHUSA IO XWUMHH B COOTBETCTBHH C
KU3HEHHBIMH TIOTPEOHOCTSIMH, HCIIOJIB30BATh COBPEMEHHBIE WH-
(hopMaIMOHHBIE TEXHOJIOTHH ISl IONCKA M aHAIN3a YIeOHOW MHAYIHO-
MOITYJISIPHON MH(OPMAIMN XMMHUYECKOTO COJIEP)KAHHS;

6 ¢opMHUpOBaHWE W pa3BUTHE Yy OOYy4YarOUIUXCS AaCCOIMATUBHOTO U
JIOTUYECKOT0 MBIIIJICHUS, Ha0JII01aTeIHHOCTH, coOpaHHOCTH,
aKKypaTHOCTH, KOTOpPBIE OCOOCHHO HEOOXOAMMBI, B YaCTHOCTH, IPH
MJIAHUPOBAHUU U NMPOBEACHUM XUMUYECKOI'0 HKCIEPUMEHTA;



6 BOCIUTAaHHE Yy OOyd4aromuxci YOEKIEHHOCTH B T'yMaHHUCTHYECKOH
HalpaBJICHHOCTH XHMHHM, €€ BaXXKHOW DPOJIM B PEUICHUU TJIO0AJIbHBIX
po0JeM  palMOHAJIBHOTO  IPUPOJOINOJIB30BaHUs,  IOIOJHEHUS
SHEPreTUYeCKUX PEeCypcoB M COXPAaHEHHs MPUPOJHOTO PABHOBECHS;
OCO3HAHUSI HEOOXOAMMOCTH OEpekKHOTO OTHOIIEHUsI K IpUpOAE H
CBOEMY 3/I0POBBIO, & TaK)Ke€ NMPHOOPETEHHUs OIbITa HC- IOJb30BAHUS
MIOJy4EHHBIX 3HAHUW Uil TPUHATHS TPAMOTHBIX pEHICHUH B
CHUTyaIusX, CBSI3aHHBIX C XUMHYECKMMHU SBICHUsIMH llenn m 3amaqunm
HM3y4EeHHUsI TIpeaMeTa « XUMUS» MOJYYHIIH MOAPOOHYI0 METOTUYECKYIO
MHTEPIPETALNIO B pa3lelie IPOTrPaMMBbI
«IlnanupyemMble pe3yiabTaThl OCBOCHHUS IIpeAMETa», Oyarojaps deMmy
obecriedeHo YETKOE MTPEACTABICHUE O TOM, KaKHUE 3HAHUS M YMEHUS UMEIOT
MPsIMOE OTHOIICHHWE K peanu3alii KOHKPETHOH Lein

MECTO YYEBHOI'O ITPEAMETA
«XUMUA»B YHEBHOM IIJIAHE

B cucreme cpennero obiero oopasoBanus « XUMUs», U3ydaeMasi Ha
0a30BOM ypOBHE, MpHU3HAHA OOS3aTEIbHBIM YYEOHBIM MPEAMETOM,
BXOJSIIIIUM B COCTaB MpeaAMeTHOUW obOnactu «EcTecTBEeHHBIE HAyKH»
VuebHbIM T1aHOM Ha e€ u3ydeHue oTBeneHo 70 yueOHbIX yacoB, mo 1
gacy B Henenro B 10 u 11 kmaccax cooTBeTcTBeHHO B TemaTtmueckom
IUIAHUPOBAHMHU  yKa3aH pe3epB  y4eOHOro BpEMEHH, KOTOpOe
PEKOMEHIYETCS ISl peaanu3allii aBTOPCKUX MOJXO0I0B 0 UCIIOIH30BAHHIO
pa3HOOOPa3HbIX (GOPM OpraHU3aIKMH Y4eOHOTO MpoIrecca



IIJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA YYEBHOI'O
INPEAMETA «XUMHUS»

®I'OC ycramaBnuBaeT TpeOOBaHHA K pe3ysbTaTaM OCBOCHHUS 00-
yYaluMuUCsl MPOTPaMM CpPEIHEro oOIiero o0pa3oBaHHs (JUYHOCTHBIM,
MeTanpeaIMeTHbIM M IpeaMeTHbIM) HaydHo-MeTonndeckoil OCHOBOHM yis
pa3paboTKH IUIAHUPYEMBIX pPE3yJIbTAaTOB OCBOCHHS IIPOrpaMM CpEIHETO
o0miero oOpa3oBaHUs SIBISETCS CUCTEMHO-AESTEIbHOCTHBIN MOIX0

JIMYHOCTHBIE PE3VIJIbTATHI

B cootBeTcTBUH € CUCTEMHO-AESATEIBHOCTHBIM MIOJXOA0OM B CTPYKTYpE
JIMYHOCTHBIX PE3YJbTATOB OCBOCHMS Mpeamera «XHMHUS» Ha YPOBHE
cpenHero oomero o0pa3oBaHUs BBIAEICHBI CICAYIONINE COCTABIISIOIINE:

— OCO3HaHHME O0YYAIOIIMMHCA POCCHUHCKON Ipa’kJaHCKOH HICHTUYHOCTH
— TOTOBHOCTM K  CAaMOpa3BUTHUIO,  CaMOCTOSITEABHOCTH U
CaMOOIIPEIEIEHHUIO;

— HaJIM4¥Mie MOTHBAIUU K OOYYEHHIO;

— LEeJICHANPAaBICHHOE Pa3BUTHE BHYTPEHHUX YOCKICHHI JIMYHOCTH Ha
OCHOBE KJIFOUEBBIX IIEHHOCTEH M MCTOPHUYECKHX TpaauIiuil 6a3oBoi
HayKUu XMMUY;

— TOTOBHOCTh M CIIOCOOHOCTH OOYy4YaroIIUXCsi PyKOBOJCTBOBATHCS B
CBOEH  JESATENbHOCTH  LIEHHOCTHO-CMBICIOBBIMH  YCTaHOBKAaMHU,
MPHUCYLIMMH IIEJIOCTHOW CHCTEME XHMHYECKOro OO0pa3oBaHUS;

— HaJIM4YWe IPaBOCO3HAHUS IKOJIOTMUECKOH KYJBTYPhl M CIIOCOOHO- CTH
CTaBUTH LIEJIM U CTPOUTH KU3HEHHBIC IJIAHbI
JInuHOCTHBIE  pe3ynbTaTbl OCBOEHUS ImpeaMera «XUMHS»  J0-

CTUTAIOTCSI B €AMHCTBE Y4YeOHOH W BOCHUTATEIBHON MAESITENbHOCTH

Opraam3anii B COOTBETCTBMM C TYMaHHCTHUYECKUMH, COI[HOKYIb-

TypHBIMHM,  JyXOBHO-HPaBCTBEHHBIMH  LEHHOCTSIMH M  HUJcalaMu

POCCHICKOT0 TpaXkJIaHCKOTO 00IecTBa, MPUHATHIMH B OOIIECTBE HOPMAMH

15§ MpaBHIaMH MTOBEICHHUS, CITOCOOCTBYFOIIAMHU mporeccam
CaMOTIO3HAHHUS, CAMOPA3BUTHS W HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTH
00yJaroImuxCcs

JIngHOCTHBIE pe3ynbTaThl OCBOECHHS IpeaMeTa «XHMHUS» OTpa)xarT
copMupOBaHHOCTH omnebITa IMO3HAaBaTEIbHOU 51 MpaKTUYECKOMH
JeATeTFHOCTH OO0YyYalomuXcs 110 peaJin3alliid MPUHATBIX B 00IIecTBe
[IEHHOCTEH, B TOM YHCJIE B YaCTH:

1. I'pasaaHCKOro BOCIUTAHUS:

— OCO3HaHMS OOYYalOUIMMHCS CBOMX KOHCTHTYIIMOHHBIX IIpaB H
00s3aHHOCTEH, yBAXKEHUS K 3aKOHY M MPABOMOPSIKY;

— IPEACTaBJIICHUs O COLUAIbHBIX HOPMAaxX U IIPaBWIAX MEXIUYHOCTHBIX
OTHOILIEHUH B KOJIEKTUBE;



— TOTOBHOCTH K COBMECTHOM TBOPYECKOM AEATEIBbHOCTU MPHU CO3Ja- HUU
y4eOHBIX NPOEKTOB, PEIICHWH YYEOHBIX W II03HABATEJBHBIX 3ajad,
BBIIIOJTHCHUN XUMUYECKUX HKCIIEPUMEHTOB;

— crnocoOHOCTH MOHMUMATh M IPUHUMATh MOTHBBI, HAMEPEHUS, JOTHKY
W apryMEHTBl OPYTHUX IIPpU AHAIM3E Pa3JINYHBIX BHIOB Yy4UeOHOH
JIesITEeIbHOCTH;

2. TlaTpuoTH4eckoro BOCHUTAHMS:

— IIGHHOCTHOTO OTHOIIEHUS K HCTOPUYECKOMY M HaydHOMY Hacle-
M0 OTEUYECTBEHHON XWMUU;

— YBaXEHHWsI K IIpOIleCCYy TBOpUYECTBa B OOJIACTH TEOPHUH U MPAKTH-
YECKOTO NMIPUMEHECHHSI XMMHH, OCO3HAHUS TOTO, YTO JOCTHKCHHS HAYKH

€CThb pe3yabpTar JUIATENbHBIX Ha0JII0ICHUH, KPOTIOTJIUBBIX
SKCIIEPUMEHTAJIbHBIX MOUCKOB, TOCTOSAHHOIO TpyJa YYE€HBIX U
MPaKTUKOB;

— HHTEpECCa U MO3HABATCJIbHLIX MOTUBOB B IMOJIYUCHHUHN U MOCICAYIOICM
aHaJIn3¢ I/IH(bOpMaL[I/II/I 0 TMEepCAOBBIX HOOCTHIKCHHUAX COBpCMCHHOﬁ
OTCYCCTBSHHOU XUMUU;

3. JlyX0BHO-HPaBCTBEHHOI'0 BOCIIUTAHUS:

— HPaBCTBEHHOI'O CO3HAHUA, 3TUYECKOrO IIOBEACHUS;

— CIOCOOHOCTH OIICHUBATH CHUTYAIlMH, CBA3AaHHBIE C XWMHYCCKUMH
SIBIICHUSIMU, U NPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPY- SCh
Ha MOpaJIbHO-HPaBCTBEHHBIE HOPMBI U LIEHHOCTH;

— TFOTOBHOCTH OLEHHMBATh CBOE IOBEIEHHE U TOCTYNKH CBOMX TO-
BapulIel C NO3ULMH HPAaBCTBEHHBbIX U INPABOBBIX HOPM U OCO3HaHHE
HOCJIEACTBUNA ATUX IOCTYIIKOB;

4. @opMUPOBaHHSA KYJbTYPHI 310POBbS:

— MOHMMAaHMs LIEHHOCTEH 370poBOro u Oe3omacHOro obpasza  IKU3HU;
HEOOXOJUMOCTH OTBETCTBEHHOTO OTHOIIEHHS K COOCTBEHHOMY
(hM3MUECKOMY U TICUXHYECKOMY 370POBbBIO;

— CcOONIOIeHUs TTpaBWII OE30MacCHOTO OOpalleHHUs] ¢ BEeIIeCTBAMU B OBITY,
MOBCEHEBHON JKM3HU U B TPYJIOBOH IESATEIBHOCTH;

— MOHMMAaHUSl LEHHOCTU MpaBUIl HHIUBUIYaJIbHOTO M KOJUIEKTUBHOIO
06e30MacHOT0 MOBEJCHUS B CHTYallHAX, YTPOXKAIOMINX 3J0POBBIO H
KU3HHU JIIOJIeH; OCO3HaHWSA IIOCHEACTBHH W HENPHUATHS BPEIHBIX
MPUBBIYEK (YyIOTPeOICHUS aJIKOT oIS, HAPKOTHUKOB, KypeHHS);

5. TpynoBoro BocnuTAHMS:

— KOMMYHUKATHBHOH KOMIETEHTHOCTH B Y4eOHO-HCCIIEIOBATEIBCKOMN
JIeATeTEHOCTH, OOIIECTBEHHO IOJIE3HOW, TBOPYECKOW M IPYTHX BHUAAX
JIEeSITEBbHOCTH;

— YCTaHOBKM Ha AaKTHBHOE YyYaCTHE B PEIICHHHM IPAKTHYECKHUX 3a]1ad
COLIMAJILHOM HANpaBICHHOCTH (B paMKaX CBOEIO KJIACCa, IIKOJIbI);



— HHTEpeca K IMPaKTHYECKOMY H3YUYCHHIO IpodeccHii pa3indHOro
poxa, B TOM YHCJIe HA OCHOBE NIPUMEHEHUS IPEAMETHBIX 3HAHMM 110
XHAMHH;

— YBaXEHHMsI K TPYHy, JIOASIM Tpyla M pe3ysbraraM TpyAOBOH Je-
ATEIBHOCTH;

— TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIWBUAYAIBHOW TpPaeKTOPHHU
oOpa3oBaHus, Oynymed mnpodeccud U peanu3aldd COOCTBEHHBIX
JKU3HEHHBIX IUIAHOB C y4ETOM JINYHOCTHBIX MHTEPECOB, CHOCOOHOCTEH
K XAMHH, HHTEPECOB M MOTpeOHOCTe#l oOmecTna;

6. DKOJOrM4ecKOro BOCIUTAHUSA:

— DKOJIOTHYECKH II€JIeCOO0pPa3HOTO OTHOIICHUS K TIpUpoOAE, Kak
HCTOYHHUKY CYIIECTBOBAaHUs XU3HU Ha 3eMIe;

— IMOHUMaHUsl TJIOOAJIBHOTO XapakTepa 53KOJOTMYECKHUX mpodieM,
BIIMSIHUSA SKOHOMHMYECKHX IPOLECCOB HA COCTOSHUE MNPUPOJHOU U
COLIMAIIBHOW Cpenbl;

— OCO3HaHHMS HEOOXOJUMOCTH HCIIOJNB30BaHUS JOCTHKEHUH XUMHH IS
pelIeHus BOIIPOCOB PALlMOHAIBHOIO IPUPOIOIIOIb30BaHM;

— aKTUBHOI'O HENPUATUSA OEHCTBUM, NPUHOCAIIUX BpEld OKpY Karoliei
NPUPONHOM cpene, YMEHHUs MPOTHO3UPOBATH HEOJIAronpHsTHHIE
JKOJIOTMYECKHUE  IIOCJIECACTBUS  IPEAIPUHUMAEMbIX  JEUCTBUU U
NpedoTBpallaTh HX;

— HaJu4usg Pa3BUTOIO SKOJIOTHUYECKOIO MBINUIEHUS,  JKOJIOTHYECKOH
KYJIBTYpBI, OIIBITA JAEATEIBHOCTH HKOJOIMYECKON HaIpPaBJICHHOCTH,
YMEHHS PYKOBOJCTBOBAThCS MU B MO3HABaTENbHOM,
KOMMYHHMKAaTHUBHOM M COLMAJIBHON IMPaKTHKE, CIIOCOOHOCTH U yMEHHUS
aKTHBHO IPOTHBOCTOSITh HACOJIOrHH XeMohoouu;

7. LleHHOCTH HAyYHOTO MO3HAHUS:

— c(HOpMHUPOBAHHOCTH  MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBpE-
MEHHOMY YPOBHIO Pa3BHUTHUS HayKH W OOIIECTBEHHOW MPAKTUKH;

— MOHHMAaHUS CIeNM(PUKN XUMHUH KaK HayKH, OCO3HaHHSI €€ pOIu B
(bopMupoBaHNM PpAMOHATBLHOTO HAYYHOTO MBINUICHUS, CO3JaHUU
[EJIOCTHOTO TMPEACTaBICHUS 00 OKpYXKarolleM MHpPE KakK O €IMHCTBE
NpUPOALI U YEJIOBEKAa, B MO3HAHUM MHPHUPOJHBIX 3aKOHOMEPHOCTEH U
pelIeHUU MPoOIIeM COXpPaHEHUS MPUPOJTHOT'O0 PABHOBECHS,

— yOexkAEHHOCTH B 0COOOW 3HAYMMOCTH XHMHUHU JUISI COBPEMEHHOM
UMBUJIM3ALMU: B €€ TyMaHUCTUYECKOM HAIpPaBIEHHOCTH U Ba)XKHOU
poiim B CO3JaHWM HOBOW 0a3pl MaTepHalbHOW KYJIbTYpbI, PEIICHUU
r100anbHEIX TPOOJEM YCTOWYHMBOTO Pa3BUTHS YEJIOBEYCCTBA —
CBIPHEBOIA, SHEPreTU4EeCKOi, MHIIEBOH 171 3KOJOTHYECKOMH
0e30macHOCTH, B Pa3BUTHH MEIHIIUHBI, OOECIIEUCHUN YCIOBHI
YCIIEITHOTO TPyJa W SKOJOTHYECKH KOMGPOPTHOW JKHU3HH KaKIOTO
yjaeHa oOIlecTBa;



— EeCTEeCTBEHHOHAYYHON TI'PAaMOTHOCTH: MOHHMAaHHS CYIIHOCTH METOJOB
MO3HAHHUS, HCIOJb3YyeMbIX B ECTECTBCHHBIX HAayKaX, CIIOCOOHOCTH
HCIIONB30BaTh MOJydYaeMble 3HAHHS [JIsI aHajgn3a H OOBICHCHHS
SBIICHUI OKPYKAIOLIETO MHpa U MPOHUCXOISIIUX B HEM H3MCHCHUH;
yMEHUsl JellaTh OOOCHOBAaHHBIC 3aK/IIOUCHHS Ha OCHOBE HAy4YHBIX
(hakTOB M HMMEIOMIMXCS [NAaHHBIX C IEJbI0 MOJYYEHUs] IOCTOBEPHBIX
BBIBOJIOB;

— CIIOCOOHOCTH CaMOCTOSITENIbHO UCIOIb30BaTh XUMHUYSCKUE 3HAHUS IS
peleHus MpoOJieM B PealbHbBIX KU3HEHHBIX CHTYallHsX;

— HHTepeca K MO3HAHUI0O M HCCIIEI0BATEIIbCKONW JEsATEIbHOCTH;

— TOTOBHOCTH H CIIOCOOHOCTH K HEIPEepPBIBHOMY OOpa30BaHHUIO U
caM0O00pa30BaHMIO, K AKTHBHOMY IIOJIyYCHHIO HOBBIX 3HAHUH IO
XUMHHU B COOTBETCTBUU C )KN3HCHHbBIMU HOTpeGHOCTHMI/I;

— HWHTEepeca K OCOOCHHOCTAM TpyJa B pa3iuuHbIX cdepax mpodec-
CHOHAIILHOM AESITeNbHOCTH

METAIIPEAMETHBIE PE3YJIbTATBI

MeTtanpeaMeTHble pe3yNbTaThl OCBOEHHUs y4eOHOro mpeaMeTa
«XuMHUS» Ha YPOBHE cpenHero obmero oOpa3oBaHUs BKIIOYAIOT:
3HauuMble Ui (OPMHUPOBAHHMS  MHPOBO33PEHUS  OOYYarOIIUXCS
MEXXJIUCLHUIUIMHAPHBIE (MEXIIpEIMETHbIC) OOIleHAayYHbIe ITOHSTHS,
OTpa)karol[Me IEJIOCTHOCTh HAay4dyHOW KapTHHBI MHpa U CHeUu(UKy
METOJIOB MO3HAHUS, HCIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepus,
BEIIECTBO, JHEPrus, SIBIICHUE, IPOLECC, CHUCTeMa, Hay4dHbIi dakr,
MIPUHITUII, THUIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHsI, HCCIEIOBaHNUE,
HaOJIIOleHNe, W3MEpeHHe, DSKCIEPUMEHT W 1p ); yHHBEpcajbHBIE
y4eOHbIe JeHCTBUS (nmo3HaBaTenbHEIE, KOMMYHUKaTHBHEIE,
peryJIsITHUBHBIC), obecrneunBaromue (GopMupoBaHrue (yHKIHOHAIBHOMN
TPpaMOTHOCTH W COIHAJBHOH  KOMIIETEHIMM  OOYyYarolInXcs;
CITOCOOHOCTH 00ydarommxcst HCTIOJIH30BaTh OCBOCHHBIE
MEXXAUCHHUIUTMHAPHBIC, MUPOBO33PEHUECKHE 3HAHUS M YHHUBEpCaJbHbIC
y4eOHbIe ISUCTBHS B TIO3HABATEILHON U COMMMATLHOUTIPAKTHKE

MeranpeaMeTHbIe pe3yibTaThl OTpaxaroT OBJIaJIeHUE

YHHUBEpCAJIbHBIMHU y4eOHBIMHU MO3HaBaTEJIbHBIMU,

KOMMYHHMKAaTUBHBIMHU U PETYJISTUBHBIMHU JIEHCTBUSIMHA

Osgnraoenue yHUGepCaIbHbIMU YUEOHBIMU NO3ZHAEAME1b-
HbiMu oelicmeuamu:

1. Ba3oBbIMH JIOTHYECKHUMH ﬂeﬁCTBHﬂMH:

— CaMOCTOATENIEHO (OPMYJIHUPOBATh M aKTyaJU3HpPOBaTH  IpoOiIeMy,
BCECTOPOHHE €€ paccMaTpUBaTh;

— ONpeAeNsaTh LEJH JACATSIbHOCTH, 3a/JaBas MmapamMeTpbl U KPUTEPHUU HX
JIOCTHXKEHUS, COOTHOCHUTH pe3yabTaThl JIeSITeILHOCTH c
MOCTaBJICHHBIMU LEJISIMH;



— HCIOJIB30BATh IIPU OCBOCHHUH 3HAHUI NPHEMBI JOTMYECKOI'0 MBIIUICHUS
— BBLICIAITh XapaKTEpHbIC NPU3HAKU TOHATHI W YCTaHABIMBATh HMX
B3aMMOCBSI3b, HCIOJb30BAaTh COOTBETCTBYIOIIME  IOHATUS  JUIA
O0OBSICHEHUS! OTHEIbHBIX (PAKTOB U SIBICHUI;

— BBIOMpaTh OCHOBAaHUS W KPHUTEPUH M KiIacCHU(UKALNN BEUIECTB U
XUMHUUYECKUX PEaKILIUii;

— YCTaHABIIMBaTh NPHYNHHO-CIECACTBEHHBIC CBSI3U MCEXKIY H3y4aeMBIMH
SIBJICHUSIMMU

— CTPOUTH JIOTUYECKHE pacCyXJAeHUs (MHAYKTUBHBIC, IETyKTHUBHBIC,
110 aHAJIOTHH), BBISIBIATH 3aKOHOMEPHOCTH M TIPOTHBOPEYUS B
paccMaTpuBaeMbIX  SIBICHHUAX,  (GOPMYyIHPOBaTH  BBHIBOABI H
3aKJIFOYCHHUS;

— NOPUMCHATHL B IMPOHCCCE IO3HAHUA MCIIOJbB3YyCMbBIE B XHUMHUU CHUM-
BOJIMYECKHE (3HAKOBBIE) MOJIENH, MPEeoOpa3oBBIBATh MOJIEIbHBIC
MPEACTaBICHUSI — XWUMHYECKHH 3HaK (CHUMBOJI) OJJIEMEHTa, XH-
Mudeckass (opmyna, ypaBHEHHE XHUMHYECKOW peaknuum — TpH
pemieHnH  y4eOHBIX IO3HABAaTENBHBIX M IPAKTHYECKUX  3ajad,
NPUMCHITh Ha3BaHHBIC MOJEIBHBIC IPEICTaBICHHUS IS BBISBICHUA
XapaKTepHBIX MPHU3HAKOB H3Y9YacMBIX BEIIECTB M XHUMHYECKHUX
peaxuumii;

2. BazoBeIMu HCCJIEA0BATCIbCKUMH }IeﬁCTBHﬂMPl:

— BJaJE€Th OCHOBAMM METOJOB HAy4yHOTO IIO3HAHUS BELIECTB U XHU-
MHUYECKHUX PEaKLuii;

— QopMynupoBaTh eI MW 3aJadd  HCCJICAOBAaHUS, HCIIOIH30BAThH
MOCTaBJIEHHBIE W CaMOCTOATENHHO CGHOPMYIUPOBAHHBIE BOIPOCHI B
Ka4yeCcTBe HMHCTPYMEHTa IIO3HAHHMSI W OCHOBBI sl (DOPMHUPOBAHHUS
TUNOTE3BI 110 MPOBEPKE MPABUIIBHOCTH BBICKA3bIBAEMBIX CYXKICHUI;

— BJIJIETh HAaBBIKAMHM CAaMOCTOSATEJIbHOTO IUIAHUPOBAHUA U MNPOBEACHUS
YYCHUYIECKHX IKCIICPUMEHTOB, COBEPIICHCTBOBAaTh YMEHUS HAOIOIATh
3a XO0JIOM IIpoliecca, CaMOCTOSITENIbHO MPOrHO3UPOBATh €ro pe3ysbTar,
(opMynHrpoBaTh 000OIIEHHS W BBIBOJBI OTHOCHTEIBHO JOCTOBEPHOCTH
pe3yIbTATOB HCCICAOBAHUSA, COCTaBIATH OOOCHOBAaHHBIH OTYET O
MpoJieIaHHONW PaboTe;

— TpUOOpEeTaTh OMBIT YYCHHUYECKOW HCCIENOBATEILCKONH U MPOSKTHOU
JIeSITeIbHOCTH, MPOSIBIISITH CITOCOOHOCTh u FOTOBHOCTh K
CaMOCTOSITEIbHOMY NOUCKY METOAOB DPELICHHUS MPAaKTUYECKUX 3ajad,
NPUMEHEHUIO PA3JIUYHBIX METOIOB IMO3HAHMS;

3. Ilpuémamu padoTsl ¢ nHpoOpManneii:

— OPHUEHTHPOBATHCA B PA3IWYHBIX HCTOYHHMKAX HH(popManwu (HaydHO-
HONyJIIpHAsl JUTEpaTypa XHUMHUYECKOTO COJAEp)KaHUs, CIpaBOYHBIE
nocobusi, pecypcsl MHTepHera), aHaIM3UpOBaTh HHGOPMALIUIO
pa3IuYHBIX BUAOB U (OPM IpeACTaBICHUS, KPUTHYECKH OLICHMBATh €€
JIOCTOBEPHOCTh U HEMPOTHBOPEYHUBOCTE;



— (opMyaHpoBaTH 3ampockl M NPHUMEHSTH pa3JIMYHbIE METOJbl IIpHU
MOUCKE © OTOOpe wuHGOpPMAIUK, HEOOXOIMMOW JUIS BBINOJHCHHUS
y4eOHBIX 3a/1a4 ONpeNe’IEHHOIO THIIA;

— mpuoOpeTaTh  ONBIT  HCIIOJIB30BaHHUS  MH(GOPMAUUOHHO-KOMMYHH-
KaTHBHBIX TEXHOJOTHH M Pa3INYHBIX ITOHCKOBBIX CHCTEM;

— CaMOCTOSITEIBPHO BBIOMPATH ONTHMAIBHYI0 (DOPMY IIpEACTABICHUA
nHpopManuu (CXemsl, rpaduKu, AUarpaMmsbl, TAOJIULIBI, PUCYHKHA U T II

— HWCIOJIb30BaTh HAyYHBIH SI3BIK B KadecTBe CpeACTBa IpH pabore ¢
XUMHUYECKOH nH(popmManmen: MIPUMEHSI T MEKIPEIMETHBIC
(bm3mveckne W MaTeMaTHYeCKHe) 3HAKH W CHMBOIEI, (OPMYIIHI,
ab6peBuaTypbl, HOMEHKIATYPY;

— HUCIOJIb30BaTh W NMpeo0pa3oBbIBATh 3HAKOBO-CUMBOJIMYECKHE CPEJICTBA
HaTJIsITHOCTH
OgnaoerHue YHUGECPCATbHBIMU KOMMYHUKAMUGHBIMU

oelcmeuamu:

— 3a/1aBaTh BOIIPOCHI MO CYIIECTBY OOCY>KJaeMOW TEMBI B XOJ€ Iuajora
W/WAM  TUCKYCCUHM, BBICKa3bIBaTh uUACH, (HOPMYJIHPOBATH CBOH
MPEJIOKEHUs] OTHOCUTENILHO BBINOJIHEHHUS ITPE/IJIOKEHHOM 3a/1a4H;

— BBICTYIIaTh C TIIpE3CHTAlMell pe3yJbTaTOB IIO3HABATEIHHOU  Je-
SITEIBHOCTH, TIOJYYCHHBIX CAaMOCTOSATEIHHO WJIM COBMECTHO CO
CBEpPCTHHKAMH TIPH BBINIOJHEHUH XHMHUYECKOTO JKCIIEPUMEHTa,
MPaKTUYEeCKOW paboThl TIO0 HCCIEIOBAaHUIO CBOWCTB H3y4aeMBbIX
BEILECTB, pealin3aly yueOHOro npoekTa U (popMyIupoBaTh BbI- BOJbBI
0 pe3yabTaTaM IIPOBEAEHHBIX  HUCCIENOBAaHUN NYTEM  CO-
IJJaCOBAaHUS TMO3MIUM B Xoae OOCYXIeHHS U OOMEHa MHEHUSMHU
Ognadenue yHUGEPCAIbHBIMU PECYSIAMUBHBIMU OeliCHl-

euAMU:

— CaMOCTOSITEJIbHO  IUIAHUPOBAaTh W OCYLIECTBJISATH CBOK  IIO3Ha-
BaTEJIbHYIO JACSITEIBHOCTh, OMNpeAessiss e€ Ienu MW 3aJadd, KOH-
TPOJIUPOBATH M II0 MEpe HEOOXOAMMOCTH KOPPEKTHPOBATH Ipea-
JaraeMblii anropuTM JICHCTBHH TPH BBINOJIHEHWH YYEOHBIX W
HCCIIeIOBATENIbCKUX 3aJ1a4, BEIOMpaTh Hanbosee 3 (heKTUBHBINA cIOCO0
WX pemeHus ¢ y4€TOM IIOIyYECHHs] HOBBIX 3HAHMH O BEIIECTBAX M
XUMHUYECKUX PEaKIIHsIX;

— OCYUIECTBJIATb CAMOKOHTPOJIb CBOEil JEeATENbHOCTH Ha OCHOBE
caMOaHaJIM3a M CaMOOILICHKH

[TPEJAMETHBIE PE3VIJIBTATHI

IIpeamerHble pe3yJbTAaThl OCBOSHHUS MPOrPAMMBI CPEJHEr0 OOIIero
oOpa3oBaHusi 10 XHMMHHM Ha 0a30BOM YPOBHE OpPHEHTHPOBAHBI Ha
oOecricueHUE  NPEUMYIISCTBEHHO  00ImeoOpa3oBaTelbHOM H  00-
HIEKYJbTYPHON MOATOTOBKH oOyuarommxcss OHM BKIIOYAIOT: CHEIl-
upuyeckue s yueGHOro mpeamera «XUMUs» HAYIHBbIC 3HAHUS,



YMEHHSI M CHOCOOBI ACHCTBHHA IO OCBOCHHIO, MHTEPIPETAIHH H TIpe-
00pa30BaHUIO 3HAHWH, BUIBI ACSITEIHHOCTH IO TOJIYICHHUIO HOBOTO 3HAHUS
U MPUMCHCHUIO 3HAHUU B Pa3IMYHBIX YYCOHBIX M PEabHBIX JKH3HCHHBIX
CUTYyaIUsIX, CBSI3aHHBIX ¢ XUMHUEH B mporpamme npenMeTHbIE Pe3yIbTaThl
MpEeCTaBICHbl MO roJaM U3Y4YeHHS

10 KJIACC

IIpenmeTHBIE pe3ynbTaThl OCBOSHMsSI Kypca «OpraHudeckas Xu-

MUsD» OTPaXaroT:

1)

2)

3)

4)

cghopmuposannocms  npedcmagienuti: 0 XAMHYECKOH  COCTaB-
JSIOMEH €CTECTBEHHO-HAYYHOM KapTUHBI MHpa, pOJM XHMHH B
MMO3HAHUU SBJICHUU TIPUPOABI, B (OPMHUPOBAHUW MBIIUICHUS H
KyJbTYpPBl JUYHOCTH, €€ (QYHKIHOHAJIbHOW TIpPaMOTHOCTH, Heo0O-
XOIMMOM JUIsl pelIeHMs] MPaKTHYECKUX 3aJad M IKOJOTHYECKU
00OCHOBAHHOI'O OTHOIIECHUS K CBOEMY 3[I0POBBIO U IIPUPOJHOH Cpele;
61adeHue CHUCTEMOM XHMHUYECKHX 3HAHHH, KOTOpas BKIIOYACT:
OCHOBOTIIOJIATAIONME TOHATHS (XMMHYECKUN 3JIEMEHT, aToM,
JNEKTPOHHAs o0ono4yka  aToMa, MOJIEKYJIa, BaJICHTHOCTb,
3IEKTPOOTPUIIATENIEHOCTh, XUMUYECKas CBSI3b, CTPYKTypHas (opMyina
(pa3BépHyTas u COKpaméHHas), MOJb, MOJIIpHas Macca, MOJSPHBIN
00BbEM, YIIIEpOIHBIM CcKelleT, (YHKIHOHANbHAs TPyMIa, paauKall,
U30MepHsi,  H30MEpHI, TOMOJIOTHUECKHH  psiA,  TOMOJIOTH,
YITIEBOAOPOIBI, KHCIOPOA- M  a30TCOIEpXKallhe COeJUHEHHS,
MOHOMEp, IIOJINMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIECKYJISIPHBIC
COCMHEHUs); TEOPUM W 3aKOHBI (TEOpHs CTPOCHHS OPraHMYECKHUX
BemecTB A M bytiepoBa, 3aKOH COXpaHEHHS MAacChl BEIIECTB);
3aKOHOMEPHOCTH, CUMBOJIHYECKUH SI3BIK XMMHH; MUPOBO33pPEHUYECKHE
3HaHUS, JIeXKaIlliue B OCHOBE MOHUMAHU IPUYNHHOCTH M CUCTEMHOCTH
XUMHUYECKUX SIBJICHUH, (DAaKTOJIOrMYeCKHe CBEIEHUST O CBOMCTBax,
CcOCTaBe, MOJIYyYEHHH U Oe30MMacHOM HCIIOJIb30BaHUM Ba)KHEUIINX
OpPraHMYECKHX BEUIECTB B OBITY M NPAKTUYECKOH NEATEeIbHOCTH de-
JIOBEKa;

chopmuposannocme ymeHutl 6oiA61ams XapaKTepHbIE TPHU3HA- KU
MOHSITUH, YCTaHAaBIMBAaTh MX B3aWMMOCBSI3b, UCNOAL3OEAMb
COOTBETCTBYIOIINE MOHSTHS IPHU OIMHMCAaHWHM COCTaBa, CTPOCHUSA U
MpeBpaIeHU OpraHuYEeCKUX COEAUHEHUI;

chopmMuposanHOCms yMEHUIL UCNONb308AMb XUMHUECKYI0 CUMBOJIMKY
JUIS COCTaBJCHHS MOJIEKYJSIPHBIX M CTPYKTYPHBIX (pa3BEpHYTOH,
cokpamgéHHoi) (OpMyNn  OpraHMYecKHMX BEIIECTB M ypaBHEHUH
XUMHUYECKUX  peakUud;  u3eomasiueams  MOACIH  MOJIEKYII
OpraHWYEeCKUX BEIIECTB [JJs WUIIOCTPAlUd HX XUMUYECKOro U
MIPOCTPAHCTBEHHOT'O CTPOCHHS;



5)

6)

7)

8)

9)

10)

11)

12)

chopmuposannocms ymenull yCmanaeaueams TPUHAIIIEK- HOCTb
HU3yYEHHBIX OPTaHMYECKHUX BEIIECTB IO UX COCTaBY U CTPOCHHUIO K
OmpeAenéHHOMY KJIacCy/Tpylme CoeauHeHuil (yrie- BOIOPOIBL,
KHCJIOPOJI- u a3oTcoJepIKalue COEIUHEHUS, BBICO-
KOMOJIEKYJISIDHBIE COEJAWHEHMs); Oaeamb WM Ha3BaHUS IO CHU-
crematnueckoir Homenkiarype (IUPAC), a Taxxe HOpUBOIWUTH
TPUBUAJIbBHBIE HAa3BaHUsI OTICJBHBIX OPTraHUYECKHUX BEIIECTB
(3THINEH, IPOIUJICH, alleTUJICH, STHJICHIJIMKOJb, TIIULEPHH, (EHOI,
dbopmanbaernn, amneranbaerus, MypaBbUHAs KHCIOTa, YKCyCHas
KHCIIOTa, OJIEWHOBAas KHCIJIOTA, CTEApHHOBAs KHCIJIO- Ta, TJIFOKO3a,
(pyxTo3a, Kpaxman, IEIUTIOI03a, TIIUIIHH);

cpopmuposannocms  ymenus onpedensms BUOBL XHUMHOYECKOH
CBSI3M B OPraHUYECKHUX COCIMHEHUSIX (OJUHAPHBIC U KPATHBIC);
chopmuposanHocms  yMeHus NpuMeHAmdb TOJOXKEHUS TEOPHH
CTpOCHHUsI OpraHudYeckux BemecTB A M ByrtnepoBa mis 00b-
SICHEHMSI 3aBHUCHMOCTH CBOMCTB BEIIECTB OT HMX COCTaBa M CTPO-
€HHS; 3aKOH COXpPaHEHHUsI MacChl BEIIECTB;

chopmuposanHocms yMeHull Xapaxmepuzoeams cOCTaB, CTPOCHHE,
¢usznyeckre M XMMUYECKHE CBOICTBA THUIIMYHBIX IpPEICTaBUTEICH
pa3IUYHBIX KJIACCOB OPraHUYECKHX BEIIECTB (METaH, 3TaH, dTUJICH,
MPONWJICH, alleTHUIeH, OyTtaauen-1,3, metunoyTanuen-1,3, 6eH3o1,
METaHOJI, 3TaHOJ, OTWJIEHIJIM- KOJIb, TJHLUEPHH, (EHOI,
aneTanplAeTru, MypaBbHHas1 M YKCyCHas KHCJIOTHI, TJIIOKO3a,
Kpaxmad, LIeJUTIOJNI03a, aMHUHOYKCyCHas KHCJIOTA);
UTIOCIPUPOBAMb T€HETUYECKYIO CBSI3b MEXIy HUMU
YPaBHEHHUSIMH  COOTBETCTBYIOIINX XHMHYECKHX pEaKIHil C
HCTIOJIb30BAaHUEM CTPYKTYPHBIX (HOPMYIT;

chopmuposanHocmy — YMeHUs  Xapakmepuzoeams — UCTOYHUKH
YIJIEBOJOPOJIHOTIO CHIpbs (HedTh, MPHUPOJHBIA Ta3, Yroje), CHO-
CcOOBI UX mepepabOTKM M MPAKTHYECKOE NMPUMEHEHHE IPOIYKTOB
nepepadoTKH;

cpopmuposannocmo  ymenuil npogoOums BBIYUCICHHUS 1O XU-
MHUYECKUM ypPaBHEHUSIM (Macchl, 00bE€Ma, KOIMYECTBA UCXO- HOTO
BEIIIECTBA WM MPOIAYKTa PEAKIIMH 110 M3BECTHBIM Macce, 00bEMY,
KOJIWYECTBY OJIHOTO W3 MCXOJHBIX BEIIECTB WJIH MPO- AyKTOB
peakinmn);

cpopmuposannocms  ymenuti 61a0emb CHCTEMOW 3HaHWUM 00
OCHOBHBIX METOJaXx HAYYHOrO IMO3HAHMs, UCHOJIb3YEMbIX B XUMHHU
MpU U3YYCHUU BEUISCTB U XHUMHUYECKHMX SBJICHUN (HaOJIO/eHHE,
U3MEpeHue, DSKCIECPUMEHT, MOICIHPOBAHUE), UCHOAb308AMb
CHCTEMHbIE XHUMHYECKHE 3HaHHUs JUIS TPUHSITHS pEUIeHHi B
KOHKPETHBIX JKU3HEHHBIX CHUTYAaI[UsIX, CBSI3aHHBIXC BEIIECTBAMHU H
HUX NPUMEHCHHUEM;

chopmuposannocms ymeHutl codarodams npasuaa TOIb30Ba-
HUSI XUMHUYECKOH mocynoi u 1abopaTOpHBIM 000pyd0BaHUEM,



13)

14)

15)

16)

17)

a Tak)Ke IpaBmiia OOpalleHMs] C BEIIECTBAMHU B COOTBETCTBHUU C
WHCTPYKIMSIMH II0 BBITIOJTHEHHUIO J1a0OpaTOPHBIX XHUMHYECKHUX
OIIBITOB;

copmuposaHHoCms  YMeHull  NAAHUpogams W BbINOIHAMb
XUMHUYECKHI SKCIIepUMEHT (IIPEeBpaLICHUs] OpPraHUYEeCKUX Be- IIECTB
IIpM HarpeBaHWH, IOJIY4YCHHE OTHJIEHA M M3yYE€HHUE €ro CBOWCTB,
KaueCTBEHHBbIE peaklUUW OPraHMYECKHX BEIIECTB, JCHATYpalus
0eNIKOB NP HarpeBaHUM, LIBETHBIE PEaKlMU OEIKOB) B COOTBETCTBUH
C MpaBUJIaMH TEXHUKU 0E30MacCHOCTH MPH OOpAIEHUH C BEIIECTBAMU
U J1a0OpaTOpPHBIM O0OpYAOBaHUEM, NPedCmAsIAmb PE3yNbTaThI
XUMHAYECKOTO JKCIEPUMEHTA B (Qopme 3ammcu ypaBHCHHI
COOTBETCTBYIOIINX pPEaKIuil U ghopmyauposams BBHIBOABI Ha OCHOBE
STUX pPe3yJbTaTOB;

chopmuposanHocms  yMeHulti KpUmudeckKu AaHaiu3uposams
XMMHUYECKYI0 HMH(pOpMalnio, IOJy4aeMyl H3 pa3HbIX HCTOY-
HukoB (CMU, UnaTepHeT U Op );

cpopmuposannocmo ymenuil cobaioo0ams npasuid IKOJIOTUYECKH
menecooOpa3HOro MOBENCHHS B OBITY W TPYIOBOH NEATEIHHOCTH B
LEeSIX COXPAaHCHUS CBOCTO 3OOPOBBS M OKPYIKAIOMICH IMPHUPOTHOM
cpenwl; oco3Haéams  OIACHOCTH  BO3ICHCTBHUS HA  JKUBBIC
OpraHu3Mbl OHpeHeJ’IéHHLIX OpraHUYCCKUX BCUICCTB, IIOHUMAasA
cmpicn mnokazartenst I[IJAK, noscuams Ha npumepax CHocOObI
YMEHBIIEHUS] U IIPEJOTBPALICHUS UX BPEIHOIO BO3JCUCTBHUS Ha
OpraHu3M 4YeJIOBeKa;

JJISL O6y‘-IaIOIJ_II/IXC${ C Or'paHUYCHHBIMU BO3MOXHOCTAMU 3O0POBbA:
YMEHHE TPUMEHATH 3HAHUS 00 OCHOBHBIX JOCTYIHBIX METOJaX
ITO3HAHUS BEIECTB M XUMUYECKUX SIBICHHUI;

JUTS CIIETIBIX M CHA0OBHUISIIIUX OOYYaOIIUXCS: YMEHHE HCIIOIb-
30BaTh peibeHO TOUYCUHYIO cucTeMy obo3HaueHut JI Bpaits ais
3aIUCH XUMHUYECKUX (OpMyJI

11 KJIACC

HpeHMeTHBIG pPe3yJIbTaTbl OCBOCHHS KypcCa <<O6HIa$I n HEOpraHu-
HeCKasl XUMU» OTpaKaroT:

1)

2)

chopmuposannocms  npedcmagienuti: 0 XAMHYECKOH  COCTaB-
JIAIOLEN €CTECTBEHHOHAay4YHOM KapTHHBl MHpA, POJH XUMHUHU B
MMO3HAHUHU SBJICHUH NpUPOABI, B (OPMUPOBAHWHU MBIIUICHUS H
KyJbTypsl ~ JIMYHOCTH, €€  (QYHKIHWOHAJIBHOH  TI'PaMOTHOCTH,
HEOOXOIUMON JUIsl PEIICHHUS NPAaKTUYECKUX 3a7a4 M DKOJIOTHYECKH
000CHOBAaHHOT'O OTHOIIEHHUS K CBOEMY 3J0POBBI0 W IPH- POJHOH
cpene;

6ra0eHue CHCTEMOM XHUMHUUYECKMX 3HAaHHMH, KOTOpas BKIIIOYACT:
OCHOBOIIOJIATAIOIIME TMOHSTUS (XUMHUYECKUH DJIEMEHT, arToMm,
H30TOI, S-, P-, d-3JIEKTPOHHBIE OPOUTATIH ATOMOB, HOH, MOJICKY-



3)

4)

5)

6)

7)

8)

Jla, MOJIb, MOJIIPHBIA 00BEM, BAJCHTHOCTH, 3JIEKTPOOTPULIATEIIH-
HOCTh, CTEINeHb OKHCJICHHUS, XHUMHYecKas CBSI3b (KOBaJCHTHAas,
WOHHAsA, MeTaJIndecKas, BOAOPOIHAs), KpHCTANIMYecKas pemeTka,
TUNBI  XUMUYECKUX  pEeakUHil, pacTBOp, OJJNEKTPOJUTHI, He-
SJIEKTPOJIUTHI,  DJIEKTPOJUTHYECKAs  JUCCOLMAIUSA, OKHUCIUTEIb,
BOCCTAHOBUTEJb, CKOPOCTh XHUMHYECKON peakluuH, XUMHYECKOE
paBHOBECHE; TEOPHUHM U 3aKOHBI (TEOpPHUsS AIEKTPOIUTHUYECKOU
Juccouranuy, nepuoaudeckuit 3akoH [ W MengeneeBa, 3akoH
COXpaHEHMs] MAacChl BEIIECTB, 3aKOH COXPAaHEHUs] U MpPEeBpaIlCHUS
SHEPTUU npu XUMHUYECKUX peaKkIusix), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN A3BIK XMMHUH, MUPOBO33PEHUYECKNE 3HAHMUS, JIE)KALIUE
B OCHOBE€ IOHHMMAaHUsA MNPUYUHHOCTH M CHUCTEMHOCTH XHUMHUYECKHX
SIBJICHUHN, (PAKTOJIOTHUECKUE CBEICHHUS O CBOIICTBaxX, cOCTaBe,
MOJyYEHUH u Oe3omacHOM HCHOJIb30BaHUHU BaKHEHMIINX
HEOPTaHMYECKUX BEIICCTB B OBITY W NPAKTUYSCKOW NEATEITHHOCTH
4YEeJIOBEKA;

chopmuposanHocms  yMeHull 8viA8AsAMb XapaKTepHBIC IIPH-
3HAKW MOHATUU, ycmauasiueéams HUX B3aUMOCBS3b, UCNOJb-
306amb COOTBETCTBYIOIIME IMOHATHUS INPU ONHCAHUU HEOpraHU-
YECKHUX BEIIECTB U UX MPEBPAILICHUMU;

chopmuposannocms  yMeHuli UCHONb308AMb XUMUYECKYI CHM-
BOJIMKY JJI COCTaBJICHUsI ()OPMYJI BEIIECTB U YPABHCHUU XUMHU-
YEeCKUX peakimii; cucrematudeckyio HomeHkinatypy (IUPAC)wu
TpUBHUAJIBHBIE HAa3BaHUS OTHEJIBHBIX HEOPraHUYECKUX BEIIECTB
(yrapHBI Ta3, YIJIEKUCIBIA Ta3, aMMHaK, TraméHas W3BECTh,
HeramiéHasi U3BeCThb, MUThEBask COJa, MUPUT U AP );
chopmupogannHocms ymenuil onpedeisams BaJCHTHOCTh U CTECIICHB
OKHCJICHUSI XUMHYECKHX 3JIEMEHTOB B COE€AMHEHUSIX Pa3Iu4dHOIro
coCTaBa; BHUJI XHUMHYECKOW CBsi3W (KOBaJIeHTHAas, WOHHAas,
MeTanaudeckas, BOJIOPO/IHAs) B COEJIMHEHHUSIX; THT
KPUCTAIIINYECKOH pemeETKH KOHKPETHOrO BeIlecTBa (aTOMHad,
MOJIEKyJSIpHasi, WOHHAs, METaJUIMYecKas); XapakTep Cpeasl B
BOJIHBIX PACTBOpPAX HEOPTraHWUYECKUX COSITMHEHUM;
chopmupo8aHHOCmb YMEHULl YCMAaHasIuéams TPUHAIICIKHOCTD
HEOPraHMYECKUX BEMIECTB II0 HMX COCTaBy K OIPEACIIEHHOMY
KJaccy/TpyIne COeOWHEHHH (MpOCThIC BEIIECTBA — METAUIbl U
HEMETaJUIBI, OKCHIBI, OCHOBaHUs, KHCIOTHI, am@oTepHbIC
THIPOKCHUIIBI, COJIN);

cpopmupogaHHocms  yMeHUll  pACKpbleams CMBICT  TIEPUOIH-
yeckoro 3akoHa JI U MeHnaeneeBa U J€MOHCTPUPOBATH €roO
CHCTEMaTHU3UPYIOIIYI0, OOBICHUTEIBHYIO M IPOTHOCTHYECKYIO
pyHKIIIY;

chopmuposanHocms yMeHUull Xapaxmepu3oéams SICKTPOHHOE
CTPOSHHE aTOMOB XMUMHUYECKHUX dJ1eMeHTOB 1—4 tiepruoaos Ile-



9)

10)

11)

12)

13)

14)

15)

16)

pUOIMYECKON CcuCTeMbl XuMHUYeckux osyemeHtoB J[ W Mennae-
JieeBa, MCIIOJb3Yysl MOHSITUS «S-, P-, O-3JIEKTPOHHBIE OpOUTAIHY,
«OHEPreTUYECKUe YPOBHUNY; 06bsCHAMD 3aKOHOMEPHOCTHU
U3MEHCHUS CBOMCTB XMMHYECKHUX 3JIEMEHTOB U UX COCOUHEHHH 11O
nepuonam u rpynmnaMm Ilepuonmyeckoid CUCTEMBl XHUMHUYECKUX
anemeHToB J| I MeHnneneena;

chopmuposannocme ymenuil xapakmepuzoeams (onucvléams) o0IHE
XAMHYECKHE CBOWCTBA HEOPTaHWYECKUX BEIIECTB pa3- JIMYHBIX
KIIAaCCOB; 7100mMEepx#cOams CYUIECTBOBAaHNE TEHETHUYECKOW CBA3HU
MEXAy HEOpPraHMYeCKMMH BEIIECTBAaMU C IMIOMOIIBIO0 YpaBHEHU
COOTBETCTBYIOIINX XUMHYECKUX PEaKIIHii;

cpopmuposannocmo ymenusi Kiaccugpuyuposamsv XUMHYCCKHUC
peakuuy 1O pa3TUYHBIM TpU3HaAKaM (YUCIy HW  COCTaBy
pearupymoIIuX BEIICCTB, TEIJIOBOMY 3(PdexTy peakimuu, u3Me-
HCHUIO CTCTICHEH OKHCICHHUS DJIEMEHTOB, OOpPaTHMOCTH PEaKIIUH,
YYaCTHIO KaTalln3aTopa);

chopmuposanHocms yMeHull cOCmasisims YpaBHEGHUS peakIui
pa3JIM4YHBIX TUIIOB; IOJIHBIE U COKPAILIEHHBIC YyPAaBHEHUsI peaKLUl
WOHHOTO OOMEHA, YYUTHIBAs YCIIOBUS, IIPH KOTOPBIX 3TH PEaKINU
HOYT OO0 KOHIIA;

cpopmuposannocms  ymenull npoeooums PEaKUHH, MHOATBEPK-
JAoNe Ka4eCTBEHHBIM COCTaB pAa3IMUHBIX HEOPraHUYEeCKUX
BEIECTB; PACNO3HABAMb OIBITHBIM IIyTEM WOHBI, IIPUCYTCTBY-
FOIIIAEe B BOJAHBIX PAcTBOpaX HEOPTaHUUECKUX BEIICCTB;
chopmuposanHocms  yMEeHUll  pacKkpuléamv — CYIIHOCTh  OKHCIIH-
TECIIbHO-BOCCTAHOBHUTCIIbHBIX peaKuHﬁ MMOCPEACTBOM  COCTABJICHUSA
AJIEKTPOHHOTO OajaHca dTUX pPEaKIIuii;

cpopmuposannocmo ymenuti 06vbiaCHAMb 3aBUCHMOCTh CKOpPO- CTH
XUMHYECKOW peakuu OT pPa3IUYHBIX (PAKTOPOB; XapakTep
CMCUICHHUA XHUMHYCCKOTO PAaBHOBECHUA B 3aBUCUMOCTHU OT BHEUI-
Hero BoszaevcTeus (nmpuauun Jle Ilarense);

chopmuposanHocmes  YMeHull  Xapakmepuszoeams — XAMHUYECKHE
MPOLECCHI, JIeKAIUE B OCHOBE MPOMBILIIJIEHHOIO MOJYUYEHHUS! CEpHOMU
KHCJIOTEI, aMMHaKa, a TakKe C(OPMHUPOBAHHOCTH MPEJICTABICHHUI 00
O6H_II/IX HAaY4YHBIX IIpUHIUIIaX nu J3KOJIOTHYECCKUX npo6neMaX
XUMHUYECKOTO MPOU3BOACTBA;

copmuposannocms  yMeHuti npoGoOums BBIUHCIEHUS C UC-
MOJIb30BAaHUEM ITOHSATHSI «MaccCOBasl JIOJIsl BEIIECTBAa B PacTBOPE»,
OO0BEMHBIX OTHOIICHHWH Ta30B MPU XUMHUYECKUX PEaKIIHIX, MACCHI
BellleCTBa WM OO0BEMA Ta30B IO M3BECTHOMY KOJIHYECTBY
BeIlleCTBa, Macce MIM O00BEMY OJHOrO W3 YYacCTBYIOIIUX B
peaKkmuM BEMIEeCTB, TerioBoro 3@ddekra peaknuum Ha OCHOBE
3aKOHOB COXPAaHCHUS MAacChl BEIIECTB, IPEBpAIICHHS W COXpa-
HEHUsI DHEpPTuu;



17)

18)

19)

20)

21)

22)

cpopmuposannocms ymenuil cobaiooams npasuia TOJIb30BAHUS
XUMHUYECKOU TTOCYA0H M J1abOpaTOPHBIM OOOPYIOBAHHUEM, a TAKXKeE
npaBujla OOpallleHusi C BEIIECTBAMH B  COOTBETCTBHHM C
WHCTPYKUMSIMHA IO BBIIOJHEHHUIO JIA00OPATOPHBIX XUMHYECKHX
OIIBITOB;

chopmuposanHocms  yMenull  NAAHUPOSAMb U  GLINOJHAMb — XU-
MHYECKHUH OKCIEpUMEHT (pa3lIoKeHWe TMEepOKCHIa BOIOpOJda B
MIPUCYTCTBUH KaTaJIW3aTopa, OlpeeJeHne Cpeasl pacTBOPOB BEIIECTB
C TIOMOIIBIO YHHMBEPCAJIbHOTO HHAMKATOpa, BIMSIHUE pPA3IUYHBIX
(akTOpOB Ha CKOPOCTh XUMHYECKOW PEaKIUH, pe- aKIMH HOHHOTO
oOMeHa, Ka4eCTBEHHbBIE pEakUHMH Ha cyibdaT-, KapOoHAT- U XJIOPHUJI-
AHUOHBI, Ha KaTUOH aMMOHUS; peLIeHUE IKCIePUMEHTAIBHBIX 3a1au
o TeMaM «Metaymiel» U «HeMmeTanasl») B COOTBETCTBUM C IIPAaBUIAMHU
TeXHUKH O€30MacHOCTH TMpU OOpalleHud C BeLECTBAaMU U
abopaToOpHEIM  000pyAOBaHUEM, npeocmasisime pe3yIbTaThl
XUMHAYECKOTO JKCIepuMeHTa B (opMme 3amucu  ypaBHEHUH
COOTBETCTBYIOIINUX PEaKIuil U ¢popmyruposams BHIBOABI Ha OCHOBE
STUX PE3yNbTATOB;

chopmuposanHocms  yMeHuli KpUmudeckKu AaHaiu3uposams
XUMHAYECKyI0 WH(QOpMaIMio, MTOoIydaeMyl0 H3 pas3HBIX HCTOY-
nukoB (CMU, UnaTepHeT Hu Op );

chopmupogannocms ymeHul coonrooams npasuia SKOJIOTUUCCKA
1esecooOpa3HOro MoOBEEHUS B OBITY M TPYIOBOH JeATelb- HOCTH B
LIEJISIX COXPAHEHHS CBOETO 3J0POBBS U OKpYXKaromiei IpHUpOIHO
cpenbl; OCO3HABATh OMMACHOCTH BO3/ICHCTBUS HA )KUBBIE OPTaHU3MBI
OMpeNeI€HHBIX BEMIeCTB, MNOHUMasi cMbicn mnokaszarens [1JIK,
NnosAcCHAMb Ha npuMepax CHOCO0OBI YMEHBIIICHUS u
NpEeJOTBpPAIlCEHUS HX BPEIHOrO BO3JCHCTBHUS Ha OpraHU3M
JeIIOBCKA;

JUIsT OOyYarolIUXCsl C OTPAaHWYCHHBIMH BO3MOKHOCTSIMH 3/I0POBBSI:
YyMEHHE IPUMEHSTh 3HaHUS OO0 OCHOBHBIX JOCTYNHBIX METOAaX
MTO3HAHUS BEIIECTB U XUMUYECKHUX SBJICHUI,

JUTSL CIIETIBIX M CHA0OBHUISIIMX OOYYaIOIINXCS: YMEHHE HCIIOJb-
30BaTh penbeHO ToUeyHyIo cucteMy oOo3HaueHuit JI Bpaiis nis
3aMUCU XUMHYECKUX (popmyit



COJAEPKAHUE YYEBHOI'O IIPEAMETA «XUMHA»

10 KJTACC. OPTAHMYECKAS XUMUA

TeOpCTI/IquKI/Ie OCHOBBI OpFaHquCKOﬁ XUMHHU

IIpenmer opraHmueckol XHMHHU: €€ BO3HUKHOBEHME, Pa3BUTUE U
3HAU€HHE B TIOJIyYEHUHW HOBBIX BEILIECTB M MaTepuaysioB Teopus
CTpPOCHUSI OpraHuvYeckux coeauHeHuit A M byTiepoBa, e€ OCHOBHBIE
nosioxkeHus:  CTpyKTypHBIE  (OPMYJIBI  OPTraHUYECKUX  BEIISCTB
I'omonorus, uzomepuss XumMuueckas CBsI3b B OPraHUYECKUX COEIM-
HEHUSX — OJWHApHBbIC U KpaTHBIE CBSI3U

IIpencraBmerne 0  KIacCU(UKAIIUA  OPraHUYSCKUX  BEIIECTB
HomMmenkiatypa oOpraHuyeckux COeJAWHEHUH (cucTemaTuyeckas) H
TpUBHAJbHbIE HA3BaHUS BAXHEWUIIUX MPEACTAaBUTENEH KJIaccoB Op-
TaHMYECKUX BEIIECTB

OKCcHEepUMEHTAIbHbIE METObl U3YUYEHHUs BEIIECTB U UX NPEBPAIICHUN:
O3HaKOMJIEHHE ¢ oOpa3llaMi OpraHMYEeCKUX BEIIECTB M MaTepuallaMd Ha
UX OCHOBE; MOJECIMPOBAHUE MOJIEKYJ OpPraHUYECKUX  BEIIECTB;
HaOI0JICeHNE W ONHCaHWE EeMOHCTPAIMOHHBIX OMBITOB IO MPEBPAIICHUIO
OpraHWYECKUX BCIECTB MPU HarpeBaHuU (IUIABJIICHHE, OOYrIWBaHHEC U
TOpCHHE)

YrieBonoposl

AJKaHBI: COCTaB M CTPOSHHE, TOMOJIOTUYECKHUM psig MeTaH U 3TaH
— TpoCTeHINe MpEeJACTABUTENN aIKaHOB: (PU3MYECKHE M XHUMHUUYECKHeE
CBOICTBa (peaKklMM 3aMEIIeHUs] U TOPEHMs), HaXOXKJIeHNUE B IPHUPOJIE,
MOJIydYeHHE U MPUMEHEHHE

AJKeHBI: COCTaB U CTPOEHHE, TOMOJOTMYECKHUU psaa OTWIEH U
NPONWJIEH — TMPOCTEHIINE TPEACTABUTENN AJIKEHOB: (QU3MYECKHE H
XMMHYECKHE CBOMCTBa (peakiuu THAPUPOBAHMS, TaJIOTCeHUPOBAHMUS,
TUpaTanyy, OKMCICHUS U TIOJIMMEPH3aLHH), TTOJIydeHnEe UIIPUMEHEHUE

Anxanuensl byranmen-1,3 wu wMerunOyraguen-1,3: crpoeHwe,
BaXKHEHIIHE XWMHYECKHE CBOHCTBa (peakiusi TOJINMEPHU3aINN)
TToxy4yeHne CHHTETHYECKOTO KaydyKa M PE3UHBI

AJNKHHBI: COCTaB M OCOOEHHOCTH CTPOEHHUS, TOMOJIOTMYECKHI P
AneTuieH — NMPOCTEeUINH MPeACTaBUTENb aJIKKNHOB: COCTaB, CTPOSHHE,
(pu3mueckne W XUMHYECKHE CBOWCTBa (peakmuu THIAPHUPOBAHUA,
raJloreHUpOBaHUsl, THAPATAllUH, TOPSHHUS ), TOJIydeHUE U TIPUMEHECHHUE

Apensl benzon: cocrtaB, cTpoeHHe, (U3NYECKHE M XHUMHYCCKHE
CBOMCTBa (peakmuy TaJOTeHUPOBAHWUS M HUTPOBAHUA), IOJIyUYCHUE U
npuMmeHenue Toayon. cocmas, cmpoenue, @Qusuueckue u Xumu-
yeckue ceolicmea (peakyuu 2ai02eHupo8ans U HUMpo8aHus)



nonyuenue u npumenenue® TokcMIHOCTH apeHOB [eHeTHMUecKas CBA3b
MEXIY YTIE€BOIOPOAaMH, IPUHAMICKAMMMMHI K Pa3IMIHBIM Klaccam

IIpuponnHsle HCTOYHUKU yrieBoHoponoB [IpuponHblil ra3 U NOMyTHBIE
Hedrsaapie ra3sel Hedts m e€ mpomcxoxnaeHune CrocoObvl mepepadboTKu
He(pTH: TeperoHKa, KPEKHWHT (TePMHYECKUN, KATAIHMHYECKUN), MHPOIIH3
[IponyxThl nepepaboTku HePTH, UX MPUMEHEHHE B NPOMBIIUICHHOCTH H
B ObITy KaMeHHBIH yroib M MPOIYK-THl €r0 NepepadoTKH

DKCHepUMEeHTAJIbHBIE METOJbl W3YYEHUs BEIIECTB W HX IpPEeBpa-
LICHU: 03HAKOMJIEHHE C 00pasliaMHy IJIaCTMAaCC, KayYyKOB M pe- 3UHBI;
koiutekun  «Hedtb» w©  «Yromp»; MOIEIMPOBAHHE  MOJICKYJ
YIJIEBOJOPOJOB UM TaJIOTEHONPOU3BOAHBIX; IPOBEJICHUE IPAKTUYECKOU
paloThI: MOTyYCHHUE STHICHA U U3YUYECHHE €ro CBOHCTB

Pacuémmnuie 3a0auu

Bpruncnenuss o ypaBHEHHIO XHMHUUYECKOH peakiuu (Macchl, 00b-
€Ma, KOJIMYECTBA HCXOJHOI'O0 BEIIECTBA WM MNPOAYKTA PEaKUHUU I10
W3BECTHBIM Macce, O0BbEMY, KOJWYECTBY OJHOTO M3 MCXOJHBIX Be-
IIECTB WJIA MPOJYKTOB PEAKIINH)

Kucnopoaconepxamue opraHu4eckie COeAUHEHUS
IIpenenbHbIe OMHOATOMHBIC CHUPTHI METAaHON WM 3TAHON: CTPOCHHE,
(hu3ruecKkre U XUMUYECKHE CBOMCTBA (PEaKkIMU C aKTUBHBIMH METAJUTAMH,
raJoreHoBOIOpPOJaMH, TOpEeHHE), NpHMeHeHue BonopoaHble CBSI3H
MEXAY MOJEKyJamMu cnupros  JlelicTBMe MeTaHOJa U 3TaHOJNA Ha
OpraHu3M 4YejoBeKa
MHOroaTtoMHbI€ CHUPTHl DTHJICHIJIMKOJIb W TIULEPHH: CTPOCHHUE,
(u3nueckre M XMMHYECKHE CBOWCTBa (B3aUMOJIEHCTBHE CO HICJIOYHBIMH
MeTaJlJlaMH, Ka4eCTBEHHAsl peakliis Ha MHOTroaTOMHbIe cupThl) JlelicTBue
Ha OpPraHu3M 4esioBeka [IpruMeHeHHe TIUIEPUHA U ITHICHTIUKOJIS
DeHOJI: CTPOCHUE MOJEKYJIbl, (PU3HUYECKHEe U XUMHYECKHE CBOM-
crBa TokcuuHnocth (peHona Ilpumenenue denona
Anbaerunbl U Kemonst DopManbIeru, areTaibIerua: CTPOeHHUE,
(usnueckne u XUMHYECKHE CBOWMCTBa (peakiUu OKHUCIICHUS U
BOCCTAHOBJICHU S, KAU€CTBEHHBIE PEAKIIMH ), ITIOJTyYEHHE U TP - MEHEHHE
Ayemon: cmpoenue, Quzuveckue u xumuyeckue ceovucmaea (pe-
aKyuu OKUCAEHUSL U 60CCMAHOBIEHUSL), NOJIYYEHUE U NPUMEHEHUE
OIHOOCHOBHBIC Mpe/ieIbHbIC KAPOOHOBBIE KHUCIOTH MypaBbH- Has U
YKCyCHasl KHCJIOTBI: CTpOCHHE, (PU3NUECKHE U XHUMHUYECKHe

6 Kypcusom B TEKCTE BBIACIEHBI 3JIEMEHTHI COJIEpXKAHUS yuyeOHOro MarepHuaa,
KOTOPBIE HM3YyYaloTCs B O3HAKOMHUTEJIBHOM IUIaHE M HE BKIIIOYAIOTCS B COCTaB
npeaMeTHbIX pe3ynbratoB ocBoeHuss OOIT COO Ha 6a30BoM ypoBHE



cBoiicTBa (CBOMCTBa, OOmME TSI Kjacca KHCJIOT, PEAKIHs JOTEpH-
(ukanumn), nomydenne u npuMeHeHne CTeapruHOBas U OJIEMHOBAS KUCJIOTHI
KaK TPEICTABUTENIH BBICIINX KapOOHOBBIX KHCIOT MpIla Kak COXH
BBICITUX KapOOHOBBIX KHCIIOT, UX MOIOIIee NeHCTBHE

CrnoxxHele 3(QUpbl KaK NPOU3BOAHBIE KapOOHOBBIX KucioT [u-
nponu3 cIoXHBIX 3¢upoB Kupsr 'mapommus >xupoB IlpumeneHne
)XupoB buosyorndeckas posis JXKHUPOB

VrneBoawl: CcoOCTaB, KiIacCH(PUKAIUsA YIICBOIOB (MOHO-, IH- H
rnojucaxapuasl) I'Jroko3a — mnOpocTeHIINi MOHOcaxapuia: OCOOeH-
HOCTH CTPOCHHSI MOJIEKYJIBI, (U3HMYECKHEe W XHMMHUYECKHE CBOICTBa
(B3aumoneticrBue ¢ ruapokcunom menu(ll), okucienne amMuadHBIM
pactBopoM okcuma cepedpa(l), BoccTaHOBIICHHUE, OPOKESHUE TITFOKO3BI),
HaxXxOXXJICHHUE B TMpHUpPOJIe, MpPUMEHEHUE, OHOJOTHYECKasi pOJb
dortocunTe3 PpyKTO3a KaK U30MEP TIJIFOKO3bI

Caxapoza — npedcmasumenb OUcCaxapuoos, 2uopoau3, HaAxXoHC-
oeHue 8 npupooe U npuMeHeHnue

Kpaxmanm u wnemwtonosa Kak HpUpOAHBIE nonuMepbl CTpoeHue
KpaxMajga ¥ [eJUTIon03bl Du3ndeckne W XUMHYECKHE CBOWCTBA
Kpaxmaja (TUIpOJIN3, KaYeCTBEHHAs PEaKLHsl C MOJIOM)

3KCHCDI/IMGHT3HLHLIC MCETOAbI M3YUYCHUSA BCIHICCTB U HUX HDeBDameHHﬁZ
MpOBeACHUE, HAONIOJCHHE W ONHCAaHWE JACMOHCTPAIIMOHHBIX OIBITOB:
rOpeHUEC CHUPTOB, KAYCCTBCHHBLIC pPCAKIUKU OAHOATOMHBIX CIIUPTOB
(oxucnenune osrtaHona okcupoM Meau(Il)), MHOroaTOMHBIX CHHPTOB
(B3ammopneiictBue riunepuHa ¢ ruapokcunom Menu(ll)), ampmerumon
(okucneHMEe aMMHAYHBIM pacTBOpoM okcuaa cepedpa(l) m rugpokcumom
menu(Il), B3anMoaeiicTBIe KpaxMaia ¢ HOJA0M); TPOBEACHUE MTPAKTHIECKOM
paboTHI: CBOMCTBA PacTBOpa YKCYCHOM KHACIOTHI

Pacuémmnuie 3a0auu

BeruncineHuss 10 ypaBHEHHIO XHWMHUYECKOW peakmuu (Maccel,
00BéMa, KOJMYECTBA WCXOJHOTO BEIISCTBA FUIH IPOJYKTa pPEaKIIUH MO
HU3BECTHBIM Macce, 00bEMY, KOJTUYECTBY OJHOTO M3 UCXOAHBIX BEILECTB
WJIA TIPOJYKTOB PEAKIIMH)

A30TCOZ[Cp)KaH.H/I€ OpPraHn4YCeCKUC COCAMHCHUA

Amunvl. Memunamun u anuiun: cocmas, cmpoenue, usuue-
cKrue u xumuveckue ceovcmea (copenue, g3aumoodeticmaue ¢ 000U
u Kucromamu)

AMHWHOKHCIOTBI Kak  aM(OTepHble OpraHHYECKHEe  COEIMHEHUS
Odusnyeckne W XHUMHYECKHE CBOWCTBA aMHWHOKHCIOT (Ha MpuMepe
rmnuHa) bronorndeckoe 3HaueHHEe aMHHOKHUCIOT [lenTHabl

Benku kak TOPUPOIHBIE  BBICOKOMOJICKYJISIDHBIC — COCIWHCHHS
IlepBuyHasi, BTOpUYHAS M TPETHYHAs CTPYKTypa OenkoB XHUMH-



YEeCKHE CBOWMCTBA OEJKOB: THAPOJN3, ASHATypalus, KadueCTBEHHBIC
peakmuu Ha OenKu

OKCcHeprMeHTaIbHbIE METOJbI U3YUCHHUs BEIIECTB U WX MPEBPAIICHUN:
HAOJIOJICHUE ¥ OMKMCAaHUC JEMOHCTPAI[MOHHBIX OIBITOB: JCHATYpPAIUs
OCJIKOB TNpPU HATPEBAHWH, IBETHBIC PCAKIIUU OCIIKOB

BricokoMOTIEKyYISIpHBIE COETUHEHUS
OCHOBHBIC NOHSTHUS XHMHH BBICOKOMOJICKYJIIPHBIX COCHMHCHUM:
MOHOMED, NOJMMEp, CTPYKTYpHOE 3BEHO, CTENEHb MOJIMMEpH3aLHH,
cpenHsAs  MoOJekyispHas Macca OCHOBHBIE  METOABI  CHHTE3a
BBICOKOMOJICKYJISIPHBIX COCAMHEHUH — TOJMMEpHU3alus W IOJIH-
KOHJEHCAIUs
Iracmmaccer (noausmuner, NOIUNPONUNLEH, NOAUSUHUIXLO-
puo, nonucmupon). Hamypanvuulii u cunmemuueckue KayyyxKu
(6ymaouerno8ulil, XI0pONPeHo8blll U U3ONPEeHo8blll). Borokna:
HamypaivHvie (XA0NOK, wepcmv, WéNK), UCKYCCMEeHHble (aye-
mammuoe 80J10KHO, BUCKO3a), cunmemuieckue (KanpoH u 1aecam).
OKCIepUMEHTAIbHBIE METOJIbI M3YUCHHSI BEIIECTB M UX MpPEeBpa-
LICHUI: 03HAKOMJICHHE C 00pa3laMy MPUPOIHBIX H UCKYCCTBEHHBIX
BOJIOKOH, IJIaCTMAaccC, Kay4yKOB
Mesicnpeomemmusie ceszu
Peanu3zanmsi MeXNpeAMETHBIX CBsI3Ci MPH H3yYCHHUH OPraHUYSCKOM
xuMHH B 10 Kjacce OCyHIeCTBIIAETCS Yepe3 UCIOIb30BaHUE KaK OOIIUX
€CTeCTBEHHO-HAYYHbIX [IOHSITHW, TaK W MOHSTHH, SBISIIONIMXCS
CUCTEMHBIMH JUIsI OTACJIbHBIX MTPEIMETOB ECTECTBEHHO-HAYYHOTO I[MKIIa
OOmpe ecTeCTBEHHOHAY4YHbIC MOHSTHS: sIBJICHHE, Hay4HbIH (akr,
TUIIOTe3a, 3aKOH, TEOpHUs, aHalIu3, CHHTE3, KiacCHpUKaIus,
MIEPUOTHYHOCTh, HAOJIOICHHE, H3MEpPeHHe, JIKCICPHUMEHT, MOJIeIIHU-
poBaHHE
dusnka: Marepusi, JHEprus, Macca, aTroM, O3JEKTPOH, MOJeKyJa,
SHEPreTU4YeCKUil ypOBEHb, BEIIECTBO, TEJ0, 00BEM, arperaTHOe COCTOSIHUE
BeIleCTBa, PU3NIECKNE BEIMUMNHBI H €IUHUIBI UX U3MEPEHUS
Buonorusi: wierka, opraHusMm, Oumocdepa, OOMEH BEIIECTB B Op-
raHu3Me, (QorocuHTe3, OHMOJIOrMYECKH aKTHBHBbIE BemlecTBa (Oeykw,
YTIIEBOABI, KHUPBI, (PEPMEHTHI)
I'eorpacdusi: MuHepasbl, TOPHBIE TOPOMBI, MOJIE3HBIE HCKOIAeMBbIe,
TOILIMBO, PECYPCHI
TexHOJIOTHsI: MHIIEBbIC MPOAYKTHl, OCHOBBI PalMOHAIBHOTO
MUTaHUs, MOIOIIME CPEACTBa, JIGKAPCTBEHHBIE W KOCMETHYECKHe
npenaparbl, MaTepHaJbl M3 HMCKYCCTBEHHBIX M CHHTETHYECKHUX BO-
JIOKOH




11 KJIACC. OBILIASA 1 HEOPTAHMYECKASI XUMU A

TeopeTnueckre OCHOBbI XUMHHU

Xumudeckuii 3eMeHT AToMm Snpo aroMa, HW30TOIBI JJIEKTPOHHAs
obosouka DHEpreTHYecKHe YPOBHHM, IOAYPOBHH ATOMHBIE OpOWTanNH, S-
, Pp-, d-smementsl OCOOEHHOCTH pAaclpenesieHUs] 3JICKTPOHOB IO
opOHuTaANAM B aTOMax 3JEMEHTOB IEPBBIX YETHIPEXEPUOLOB DICKTPOHHAS
KOH(UTrypanusi aToMOB

Ilepuonuueckuit 3akoH u Ilepuonudeckass cuUCTeMa XUMHYECKHX
smemedToB JI W MeHnneneeBa CBs3p IEPUOAWYECKOTO 3aKOHA H
Ilepuonuueckoll cucTeMbl XUMHAYECKUX 311eMeHTOB [ 11 Menneneesa ¢
COBPEMEHHOM TeOpHel CTPOEHMs] aTOMOB 3aKOHOMEPHOCTH HU3MEHEHUS
CBOMCTB XHMMHYECKHX OJJIEMEHTOB W 0Opa3yeMbIX HMMH IPOCTBIX H
CIOKHBIX  BEIIECTB IO TIpynnmaM H  OepuoaaM  3HadeHHue
MePUOJUYECKOT0 3aKOHA B PAa3BUTUU HAYKHU

CtpoeHue BemecTBa XUMHUYECKasi CBsI3b BuIBl XUMHUYECKOW CBSI3U
(koBaleHTHAsT HEMOJIIpHAas M TIIOJIApHAs, MOHHAs, METAJUITMYEcKast)
Mexanu3mMbl 00pa30BaHUsl KOBAJICHTHONH XUMUYECKOH CBsI3U (OOMEHHBIN U
JIOHOPHO-aKIIENITOPHBIIN ) Bonoponnas CBSI3b BanentHOCTB
OnekTpooTpunaTenbHocTh  CTeNeHb okHclieHHs HOHBI: KaTHOHBI U
AQHUOHBI

BemecTBa MONEKYISIPHOTO M HEMOJEKYJISPHOTO CTPOEHHA 3aKOH
MOCTOSIHCTBA COCTaBa BEIIECTBA THNBI KPUCTAIUIMYECKHX PEIIETOK
3aBUCUMOCTH CBOMCTBA BEIIECTB OT THUIA KPUCTAIIINIECKON PEIIETKI

ITonsaTHE O qUCIIEPCHBIX cucTeMaX VICTHHHBIE U KOJUIOMIHBIE PACTBOPHI
MaccoBast 105151 BelllecTBa B PacTBOpPE

Krnaccudukamuss Heopranmyeckux coeauHeHuid HowmeHkmaTtypa
HEOpPraHUYECKUX BemecTB I'eHeTHdeckas CBA3b HEOPraHHUYECKHUX
BEIIECTB, NPUHAJIEKAIINX K Pa3IUYHBIM Kilaccam

Xumndeckast peaknust Krnaccupukamus XMMHYECKHX peaknuil B
HEOPTaHUYECKOM M OPraHUYECKOM XUMHUU 3aKOH COXPAHEHHS MacChl
BEIIECTB; 3aKOH COXpPaHEHUs U TMPEeBpallleHuss DSHEpPruv Ipu
XUMHYECKUX PEeaKnUsax

CKOpOoCTh peakmuu, €€ 3aBHCHUMOCTb OT pPa3IWYHBIX (PaKTOPOB
OO6paTumble peakuu XHUMHYecKoe paBHOBecue DaKTOpPHI, BIUSIONIINE
Ha COCTOsIHME XMMu4uecKoro pasHoBecus Ilpunnun Jle Ilarense

OnexkTponutndeckas auccormanus CuiapHble W cia0ble 3JIEKT-
pormutel Cpena BOIHBIX PAacTBOPOB BEMISCTB: KHCIAs, HEUTpajbHas,
wenouHast [louamue o 6odopoonom nokazamene (PH) pacmesopa.
Peaknmuu  wmonHHOrOo oOOMeHa [ uodpoausz  HeopeaHUueckux U
Op2aHUu4ecKux eeuecms



OKHCIUTEIPHO-BOCCTAHOBUTENbHBIE  peakuuu  [lowamue 06
2/1eKMpPOAU3e pacniacos u pacmeopos coneu. [Ipumenenue 37ek-
mpoausza

OKCHEepHMEHTaIbHbIE METO/bI U3YUYCHHNS BEIIECTB W WX NPEBPAINCHUN:
nemoHcTpanus tabnnn «[lepuoandeckas cucreMa XUMHYECKUX 3JIEMEHTOB
Jd W MeHnneneeBa»; H3ydeHUE MOJEINEH KPUCTAIIUYECKUX PELIETOK;
HaOJIIOICHNE W OINHMCAaHHME JIEMOHCTPAIMOHHBIX U JJAOOPATOPHBIX OIBITOB
(pa3noxkeHue MepoKCHJAa BOAOPOJAa B TMPUCYTCTBUHM  KaTaJu3aTopa,
OIIpEJEIICHUE CpeAbl PacTBOPOB BELIECTB C IIOMOUILIO YHUBEPCAIBHOIO
WHAMKATOpa, PEakUUud HOHHOrO 00- MeHa); MPOBEICHUE IPaKTUYECKOH
paborbl «BnusHEe pa3auuHBIX (AaKTOPOB Ha CKOPOCTh XHMHYECKOM
peakiun»

Pacuémmnote 3a0auu

Pacuérel 1mo ypaBHEHHSIM XHMMYECKUX pEaKLUil, B TOM 4YHUCIE
TEPMOXHUMHUYECKHUE PACUETHI, PACUETHI C HCIOJIB30BAHUEM HNOHATUSA
«MaccoBasi 10JIs1 BEIIECTBA»

Paznen 2. Heopranmdeckast Xumust

Hemeramnel Ilonoxxenue HemerasuioB B llepuonumueckoil cucreme
xumuueckux sneMeHToB JI I MeHngeneeBa U 0COOEHHOCTH CTPOEHUS
aToMoB Pu3HUecKHe CBONMCTBAa HEMETAJJIOB AJIJIOTPOIHS HEMETAJJIOB
(Ha mpumepe Kkuciiopoaa, cepbl, (ocdopa M yriepona) XUMUYECKHE
CBOWCTBa BaXHEHIINX HEMETAJJIOB (ramoreHoOB, cepwl, a30Ta,
dochopa, yrimepoma W KpeMHHSI) U UX COCOTUHCHHUH (OKCHIOB,
KHCIIOPOJICOASPIKAIIUX KHUCIOT, BOOOPOIHBIX COCOUHCHUI)
H

[IpumMeHeHne BaXXHEHUIINX HEMETAJUIOB U UX COEMHEHUN MeTaiuibl

INonoxxenue meranioB B [lepuoguueckoit cucreme
xumuuecknx aemeHToB J| NI MenneneeBa (OcCoOEHHOCTH CTPOEHHUS
AJEKTPOHHBIX 000JO4YeKk aTtoMoB wmeraiuioB OOmue Qusndeckue
cBoiictTBa MeTayuioB CIUIaBel METAJJIOB DJIEKTPOXMMHUUYECKHUN Psjg
HaIpsDKEHUW MeTasloB

XuMHYEeCKHEe CBOWMCTBa BaXKHEHWIINX METaJIoB (HATpHi, KaluH,
KallbIIU, MarHui, ajJOMUHUHN, ITUHK, XPOM, JXKejle30, Meab) M HX
COEJIMHEHUH

OO6mue crocoObl TOJIydeHus MertannoB Memannypeus Kop-
po3usa memannos. Cnocobst 3awumel om Kopposuu. IlpuMeHeHHnE
METaJUIOB B OBITY M TEXHHKE

OKCIIEpUMEHTAJIbHBIE METOJIbl U3YYCHHUS BEIIECTB W WX MPEBPAIICHUN:
W3y4YEeHHE KOJUIEKIMH «MeTaulbl M CIUIaBbI», OOpa3loB HEMETAJUIOB;
pelieHre  OKCIEPUMEHTAIBHBIX  3ajad;  HaONIOJACHHE M ONHCaHHe
JEMOHCTPAllMOHHBIX W  JIaDOpaTOpPHBIX  OMNBITOB  (B3aMMOAEHCTBHE
TUAPOKCHUAA AFOMUHMS C PAaCTBOPAaMHU KHUCJIOT U IIEJ0Yel, KaueCTBEHHBIE
peaKIuu Ha KaTUOHBI METAaJUIOB)




Pacuémmnwvie 3a0auu

PacuéTel Macchl BemiecTBa WM 00bEMA Ta30B MO HW3BESCTHOMY KO-
JINYECTBY BEIIECTBa, Macce WM OO0BEMY OJHOTO W3 YYaCTBYIOIIUX B
pCaKkIMu BEIIEeCTB; pacuéThl MacChl (00BEMa, KOJMYECTBA BEIICCTBA)
MPOAYKTOB PEAKIIMH, €CIU OJTHO U3 BEIIECTB UMEET IPUMECU

XHMUS ¥ KU3HB

Ponp xuMuu B oOecCIl€UeHHH HKOJOTHYSCKOW, SHEPreTHYSCKOU U
NUIIEBOH O€30MacHOCTH, Pa3BUTHM MEAUIMHBI [lOHSITHE O HaydHBIX
METOJaX MO3HAaHUA BEIIECTB U XUMHYECKHX pEeaKIHi

IIpencraBneHus 06 OOMMX HAYYHBIX HMPUHIOHMIAX TPOMBIIUIEHHOTO
MOJIy4YE€HHUs] BaKHENIIINX BEIIECTB

UenoBek B MUpPE BELIECTB U MaTEPHAJIOB: Ba)KHEHIINE CTPOU- TEIbHBIC
MaTepuaibl, KOHCTPYKIIMOHHBIE MaTepuajbl, KPacKH, CTEKJIO, KepaMUKa,
MaTepuangbl Ui OJEKTPOHUKH, HaHOMAaTepHalbl, OpraHWYeCKHe U
MUHEpaJIbHbIE yI0OpeHus

XuMHusT W 370pOBbE YeEIOBEKa: IIpaBWJIa HCIIOJB30BAHUS JIeKap-
CTBEHHBIX IIpernapaToB; MpaBuWia OE30MacHOr0 HCIOJIb30BaHUS IIpe-
MapaToB OBITOBOM XWMHHU B NOBCEIHEBHOM KXHU3HU

Mesicnpeomemmnvie ceéa3u

Peanuzanusi MeXnpeAMETHBIX CBS3€H NpPU HM3yYSHHH OOUIeld H
HEOpraHW4eckod xuMuu B 11 Kjacce OCyLIECTBISETCS 4epe3 HC-
MIOJIb30BaHME KaK OOIIMX eCTeCTBEHHO-HAyYHBIX IIOHSITHH, TaK H
MOHSATUM, SBISIOIIUXCA CHUCTEMHBIMU [ OTHEJBHBIX IIPEIMETOB
€CTECTBEHHOHAYYHOI'O IIUKJIa

OOmpe ecTecCTBEHHOHAY4YHbIE MOHATHS: HAy4YHbIH (akT, runoresa,
3aKOH, TEOpHWs, aHAJIN3, CHHTE3, KJIACCHU(UKAIMSA, NEPUOIUIHOCTD,
HaOJIIOIeHNe, SKCIIEPUMEHT, MOJEINPOBAHNE, U3MEPEHUE, SIBIICHUE

dusuka: MaTepusi, SHEpPrusi, Macca, aToM, D3IJIEKTPOH, HPOTOH,
HEHUTPOH, MOH, U30TOI, PaJIMOAKTUBHOCTb, MOJIEKYJIa, SJHEPT€TUIECKUMI
YPOBEHB, BEIIECTBO, TEJIO, 00BEM, arperaTHOe COCTOSIHUE BEIECTBa,
(pm3mUeckue BeIMYNHBI U €UHUIIB UX U3MEPEHUS, CKOPOCTh

Buonorusi: xierka, opraHusMm, sKocucrema, Owocdepa, Makpo- U
MHKPO3JIEMEHTHI, BATAMUHBI, OOMEH BEIIECTB B OPraHU3Me

I'eorpadmusi: MuHepandbl, TOPHBIE MOPOIBI, ITOJE3HBIE HCKOITaeMBIE,
TOIUIMBO, PECYPCHI

TexHOnMOTHsI: XHMHUYECKasi IPOMBIINUICHHOCTh, METaJLUIyprus,
MPOM3BOJCTBO  CTPOMUTENBHBIX  MaTEPHATOB,  CEIIbCKOXO3SHCTBEHHOE
MIPOU3BOJCTBO, TIHIEBas MPOMBIIUICHHOCTh, (apMareBTHIECKast
MIPOMBIIIIJICHHOCTh,  IPOM3BOJACTBO  KOCMETHYECKHX  IIPerapaTos,
HPOU3BOJCTBO KOHCTPYKIIMOHHBIX MAaTEpHaloB, J3JEKTPOHHAas Mpo-
MBIIIUIEHHOCTh, HAHOTEXHOJIOTUU



TEMATHYECKOE IINIAHUPOBAHUE YYEBHOI'O NPEIMETA «XUMHUS»

YueOnpiii mpeamer «XuMus» (0a30BbIil ypoBeHb)

Bceero 70 4, u3 Hux 6 4 — pe3epBHOE Bpemsi

10 KJIACC. OPTAHMYECKAS XUMUA

1 gy B Hepenro, Bcero 35 4, U3 HUX 3 4 — pe3epBHOEC BpeMs

IIpumepHEbIe TEMBI,
packpbiBaloLIue JaHHbIH
pa3sjiesa NporpaMmsbl, H
KOJIIYeCTBO YacOB, 0TBO-
AUMOe Ha UX U3y4YeHHe

OcHOBHOe coep:kaHue

OcHOBHbBIE BU/IbI 1€ATEILHOCTH
o0yyaromuxcs

Pazgen 1. Teoperudyeckne OCHOBBI OpraHuueckoii xumuu (3 4)

Tema 1. IIpenmer
OpPraHHYecKol XUMHH.
Teopust XUuMHYECKOI 0
CTPOEHHS] OPraHNYeCKHX
coequHeHmii (3 u)

[Ipeamer opranuyeckoit XUMHUH: €€ BO3-
HUKHOBEHME, pa3BUTHE U 3HAYCHHE B MOJIYyUYEHUU
HOBBIX BEIIECTB U MaTepuanoB Teopwus
CTPOEHHUS OPraHUYECKHX coequHeHu A M
ByTtnepoBa, €€ OCHOBHBIE IOJIOKEHUS
CtpyKTypHBIE (OPMYIBI OPTaHUIECKUX BEIIECTB
I'omonorus, nzomepus Xumudeckas CBs3b B
OpraHN4YC€CKUX COCAMHCHUAX: KPAaTHBIC CBA3H,
G- U T-CBSI3U

[IpencraBieHne 0 KIaCCUPUKAIIMH OP-
raHu4eckux Bemects Homenkarypa
OpPraHMYECKHUX COEIUHEHHI (CHCTEMa- THYECKast)
U TPUBHAJIBHBIC Ha3BaHUsA Ba)KHEHUIIINX
[pejCTaBUTENEN KIIaCCOB OPraHMYECKUX
BCILIECTB

6 PackpbIBaTh CMBICI M3y4aeMbIX MMOHATUN
(BBIABIIATH UX XapaKTepHbIE IPU3HAKH),
YCTaHaBIMBAaTh UX B3aUMOCBA3b

6 [IpuMEHSITh MOIOKEHUSI TEOPUU CTPOCHUS
OpPraHMYeCcKUX COEAMHEHUN
A M BytaepoBa quist 00bsICHEHUSI
3aBHCHUMOCTH CBOMCTB BEILIECTB OT UX
COCTaBa M CTPOCHUS

6 Mcnosb30BaTh XMMHUYECKYIO CUMBOJIMKY
JUISL COCTABIICHHUS MOJIEKYJIIPHBIX H
CTPYKTYPHBIX (pa3BEPHYTOM, COKpaIIEH-
HOI) (GOpMyJT OPraHUYECKHUX BEIIECTB

6 OnpenensiTh BUJIbI XUMAYECKOU CBSI3U
(onmHApHBIE, KPATHBIE) B OPraHUIECKHAX
COCIMHEHHUSX




JdeMoHcTpanuu

— O3HaKOMJIEHHEe C oOpaslnamu OpraHu-
YEeCKHX BEIIeCTB M MaTepHalaMHd Ha HX
OCHOBE;

— OIBITHI ITO NIPEBPALICHUIO OPTraHHYECKUX
BEIIECTB NPHM HarpeBaHWu (IUIaBJICHUE,
0o0yIJIMBaHUE U TOPEHHE)

JlaGopaTopHbIii ONBIT

— MOJAEINPOBaHUE MOJIEKYJ OpraHude-
CKHX BEILECTB

6 PackpbIBaTh poiib OpPraHMYECKON XMMHUUB
JKU3HH 4€JI0BEKa, WIIIOCTPUPOBATH CBI3b C
JIPYTHMH HayKaMH

6 HaOmiomaTp W oONMCHIBaTH AEMOHCTpAIlH-
OHHBIE ONBITHI; HPOBOJUTH M OIHUCHIBATh
71a60paTOPHBIEC OIBITHI

Pasnen 2. Yraesomopoasr (12 u)

Tema 2. [IpeaesbHble
YIJIeBOIOPO/bI — ATKAHBI
@

AJKaHBI: COCTaB U CTPOCHHE, TOMOJIOTH-
yeckui psit MetaH U 3TaH — mpocTeiime
MPEeACTABUTEIIN AJTKAHOB: (pU3UYECKUE U
XUMUYECKHEe CBOMCTBA (peakiuu
3aMEILECHHS U TOPEHHUS ), HAX0XK/ICHUE B
MpUpOAE, MOJyYeHUEe U MPUMEHEHUE

6 PackpbIBaTh CMBICI U3y4aeMbIX MOHSITUH
(BBIABIATE UX XapaKTEpHBIE TPU3HAKH),
YCTaHaBIUBAaTh UX B3aUMOCBS3b,
HCIOIB30BaTh COOTBETCTBYIONIUE TOHITHS
TIPH ONMUCAHHUU COCTaBa, CTPOHHUS U
MpeBpallleHUH OpraHUYeCKUX COeIUHEHUN

6 Mcronb30BaTh XUMUYECKYI0 CHUMBOJIMKY
JUIS COCTABJICHUS MOJIEKYJIAPHBIX 1
CTPYKTYPHBIX (pa3BEPHYTOM, COKpaIIEH-
HOM) (GOpMyJT OPraHUYECKHUX BEIIECTB

6 YcTraHaBIuBaTh NPUHAAICKHOCTH BEHIECTB K
onpenenéHHOMY KJlaccy yriie- BOJOPOJIOB 10
COCTaBY U CTPOCHMIO, HA3bIBaTh UX 10
CHUCTEMAaTHYECKOIl HOMEHKJIATypE;
NPUBOAUTH TPHUBUAJIBHBIC




IIpooonscenue

IIpumepHbIe TeMBI,
PacKpbIBaOIIMe JAHHbII
pasaeJ NIporpaMMsbl, U
KOJIN4eCTBO YaCOB, 0TBO-
AUMOE Ha UX M3y4YeHue

OcHoBHOe coaeprkaHue

OcHoBHBIE BH/IbI 1€ATeILHOCTH
odyvarommxcs

Tema 3. Henpeneiabnble
YIJ1€BOAOPOAbI:  AJKEHbI,
aJIKaJAMEeHbl, AJIKHHbI

(6w

AJIKEeHBI: COCTaB U CTPOCHUE, TOMOJIO-
TUYEeCKUN psii DTWICH U MPOIIHIICH —
MIPOCTEHIINE NMPEACTABUTENIN AJIKCHOB:
(puzmyeckrne 1 XUMHUYECKHE CBOMCTBA (pe-
aKIMU THIPUPOBAHMUS, TaJOTCHUPOBAHMS,
TUAPATALMH, OKUCIICHHS U MOJUMEpH3a-
LIMK), TIOJIYyYCHUE U NPUMCHEHHE

Ankanuensl byranuen-1,3 u MmeTunoy-
TagueH-1,3: ctpoeHne, BakHEHIIIIE
XAMHYECKHE CBOWCTBA (PeaKivst MOJIuMe-
puzanun) [TonydeHne CHHTETHIECKOTO
KaydyKa U PE3UHBI

AJIKVHBI: COCTaB U OCOOSHHOCTH CTPOCHHSI,
TOMOJIOTHYECKUH psifi ALETHICH —
MPOCTEHINTNH MPEeICTaBUTENb AIKHHOB:
COCTaB, CTPOCHHE, (PU3NIECKHE U XUMH-
JecKHe CBOMCTBaA (peakIHy THAPUPOBAHMS,
TaJIOT€HUPOBAHUS, THIPATAllNH, TOPEHU),
MOJIy9eHUE U MPUMEHEHHE

Ha3BaHUs OTICIBHBIX NpPEICTaBUTEICH
YIJIEBOJOPOIOB
Ormpenensate BUAB XUMHUYECKOH CBSI3U B
MOJICKYJIaX YTJIEBOJOPOJOB; XapaKTe-
pH30BaTh 3aBUCHMOCTH PEaKIIMOHHON
CIIOCOOHOCTH YTJIEBOJOPOAOB OT KpPaTHO-
CTU KOBAJIEHTHOM CBSI3U
6 XapaKTepHn30BaTh COCTaB, CTPOCHHUE,
NpUMEHEHNE, GU3NUCCKUE U XHUMUYe-
CKHE CBOMCTBA, Ba)XHEHIIIHE CITOCOOBI
MOJIyYCHHS] TUITHYHBIX TPEICTABUTEICH
Pa3IUYHBIX KJIACCOB YTJIEBOIOPOIOB
(MeTaHa, 3TaHa, dTUJICHA, AllCTHJICHA,
Oyranuena-1,3, OeH307a)
6 BBISBIIATH TCHETHUECKYIO CBSA3h MEXKITY
YTIEBOJOPOJAMH U MOATBEPKAATh €&
HaJIMYHE YPaBHEHUSIMU COOTBETCTBYOIINX
XUMHYECKUX PEAKIUil C UCITOJIb30BAaHUEM
CTPYKTYPHBIX (hopMyI
XapakTepu3oBaTh HCTOUYHHUKHU YIJIEBO-
JIOPOHOTO CHIPhs (HEPTH, MPUPOIHBIN Ta3,
YIOJIb), CIIOCOOBI UX MepepaboTKH U
MPaKTHYECKOE MPUMEHEHHE TIOTydaeMBIX
MPOJTYKTOB

(2}

(2]




Tema 4. ApomaTnieckue
YriieBoopoabl (2 4)

Apensl Ben3on: cocras, cTpoeHue,
(pu3unyeckre 1 XUMHYCCKHIE CBOMCTBA
(peaknuu TaJIOTeHUPOBAHUS U HUTPOBA-
HUs), IOJIyYeHHe U npuMeHnenue 7oayo:
cocmas, cmpoenue, puzuueckue u
Xumuueckue ceolicmea (peaxyuu
2A/102eHUPOBAHUSL U HUMPOBAHUSL),
nonyuerue u npumenerue TOKCHIHOCTH
apeHOB [ eHeTHYeCKast CBSA3b YIJICBOJIOPOJIOB,
MPHU-HAUICKAIHUX K Pa3JIMIHBIM KiaccaM

Tema 5. [Ipupoansie
HCTOYHUKH YIJIeBOI0PO-
J10B ¥ X mepepadoTka (2

)

TIpupoaHbie HICTOYHUKH YTIIEBOIOPOIOB
TIpupoaHsIil ra3 U NOIyTHHIE HE(QTSIHBIC Ta3bl
Hedtp 1 e€ npoucxoxaenne CrocoOst
nepepadoTKH HePTH: TTEPEeroHKa, KPEKHUHT
(TepMHUYECKUHA, KaTATUTHIECKHIL), THPOITA3
ITpoxykTel nepepaOOTKUHEPTH, X
MPUMEHEHNE B IIPOMBIIIICHHOCTH U B OBITY
KameHHBIi1 yrosb U NpOIyKTHI €ro
nepepaboTKH

JemoHcTpauus
— xomuteknu «HedTe» 1 «YTome»
JlaGopaTopHble ONbITHI

— O3HaKOMJIEHHE C OoOpa3IamMH IIacT-
Macc, KaydyKoB M PE3UHBI;

— MOJETUPOBAHUE MOJEKYJ yTIeBOJOPO-
JIOB M TaJlOr€HONPOU3BOIHBIX

6 crionb30BaTh €CTECTBEHHOHAYUYHBIE METOIBI
MO3HaHMS — MPOBEJCHNE, HaOIIoAeHne 1
OIMCaHUEe XUMHYECKOT0IKCIIEPHMEHTa
(;tabopaTopHble M MpaKTHYECKHe pabOTHI)
CrnenoBaTh mpaBwiaM Oe3omacHOU pabo-Thl
B Ja00paTOpUM HpPH HUCIOIB30BAHUU
XUMHYECKOH ToCyIpl M 00OpYyIOBaHUS,a
TaK)Ke MpaBwIaM oOpaleHusl ¢ BeIleCTBaMU
B COOTBETCTBHH C HHCTPYKIMSIMH IO
BBIIIOJTHEHHUIO JJa0OPAaTOPHBIX OIBITOB H
MPaKTHYECKUX paboT IO MOIYYCHUIO
HU3YYCHUIO OPraHMIECKUX BEIIECTB
6 [IpencTaBisiTh pe3yiabTaThl dKCIIEPUMEHTA B
(opMe 3ammcH ypaBHEHHH COOTBETCTBYIOIINX
peakiuii U 1enatb BBIBOABI HA MX OCHOBE
6 IIpoBOIUTH BBIYHMCIEHUS IO YPaBHEHHIO
XUMHYECKOH peakunn
6 CaMOCTOSATEIBHO TUTAHUPOBATH U
OCYIIECTBIISATh CBOIO II03HABATEIILHYIO
JeSITeNIbHOCTh; IPUHUMATh aKTHBHOE y4acTHe
B TPYINNOBOH y4eOHOW JeATeNbHOCTH

(2}




IIpooonscenue

IIpumepHbIe TeMBI,
PacKpbIBaOIIMe JAHHbII
pasaeJ NIporpaMMsbl, U
KOJIN4eCTBO YaCOB, 0TBO-
AUMOE Ha UX M3y4YeHue

OcHoBHOe coaeprkaHue

OcHoBHBIE BH/IbI 1€ATeILHOCTH
odyvarommxcs

IIpakTHyeckasa padora

Ne 1 TlomydyeHue 3THIICHa U H3yYECHHEETO
CBONCTB

Boruuciienus
— TI0 YPaBHEHUIO XUMUYECKOHN peaKkIuu
(Maccel, 00béMa, KOIUYECTBA HMCXOJHO- T'O
BEIECTBA WU NPOAYKTa PEAKIIHH 110
M3BECTHBIM Macce, 00bEMY, KOITHYECTBY
OJTHOTO M3 UCXOJHBIX BEIIECTB WIH MPO-
JIyKTOB PEaKIINu)

Pazaen 3. Kucinopoaconepixamue opraHndyeckue

coequnenus (12 4)

Tema 6. CiUpPTHI.
®Denoa (3 u)

IIpenensHbIE OAHOATOMHBIE CIUPTHI Me-
TaHOJI U 3TAHOJI: CTPOCHHE, PU3UIECKHE U
XUMHYECKHE CBOMCTBA (PEaKIuu C
AKTHUBHBIMH METaJlllaMH,
rajJlor€HOBOOPOaMU, TOPEHHE), IPUMEHEHNE
Bopoponnas cBa3p JlelicTBue MeTaHona U
3TaHOJIa Ha OPTraHU3M 4YelloBeKa
MHoroaroMHbI¢ CIIUPTHI BTI/IHCHFHI/IKOHL u
TJTHIIEPUH: CTpOCHUE, GU3NUCCKHE U
XUMHYECKHE CBONCTBA (B3aUMOACHCTBHUE CO
LLIEJIOYHBIMU METaJ/UIaMH, KaueCTBEH- Hasl
peakiysi Ha MHOIOaTOMHBIE CIIUPTHI)

6 PackpbIBaTh CMBICI U3y4aeMbIX MOHSITUH
(BBIABIATE UX XapaKTEpHBIE TPU3HAKH),
yCTaHaBJIMBAaTh UX B3aUMCCBSA3b,
HCIIOJIb30BaTh COOTBETCTBYIOLINETIOHATHS
IIpU ONHMCAHUU COCTaBa, CTPOCHHUS U
MpEeBpaIICHUH OPraHUYECKUX COSTUHECHUI

6 cronb30BaTh XUMUYECKYIO0 CUMBOJIUKY 1T
COCTABJICHUSI MOJIEKYJISPHBIX
U CTPYKTYpPHBIX (pa3BEPHYTOH, cO-
KpaiéHHoi) (HopMyJT OPraHNYECKHX BEIIECTB




JlelicTBHe Ha OpraHHU3M 4YeoBeKa
IIpumeneHnue riaunepuHa U STUICHTITUKOIS

®denon CtpoeHne MoOJIEKYIIHI, (pu3ndeckrue u
XUMUYECKHe CBOHCTBA (peHosa TOKCHYHOCTH
¢enomna IIpumenenue denona

Tema 7. Albaeruasbl.
Kap0oHoBbIe KHCJIOTBI.
Cuaoxupie 3¢pups (7 4)

Anbaerunsl U kemonwv: Popmanpaerun,
aleTalbAeTH/I: CTPOCHHE, GU3HIECKUE 1
XUMHYECKUE CBOUCTBA (PEaKIH OKUCICHHUS 1
BOCCTAHOBJICHHUsI, KAUECTBEHHBIC PEaKIUN),
MOJy4YeHUE U MPUMEHCHHE

Ayemon: cmpoenue, Qpuzuueckue u
Xumuueckue ceovicmea (peaxkyuu
OKUCIEHUsT U 80CCMAHOBICHUSL),
nonyuenue u npumeHeHue.

YcraHaBIUBaTh MPUHAUICKHOCTH
BEIIECTB K OMpEICIEHHOMY KIIAcCy IO
COCTaBy M CTPOCHHUIO, Ha3bIBaTh HX IO
CHUCTEMATHYECCKO HOMEHKIIATYPC;
MPUBOJNTH TPUBHAIBHBIC HAa3BaHUS
OTHAETBHBIX MPEICTaBUTENICH KUCIOPO.-
coAepKalluX COSAUHEHUMN
6 XapaKTepHn30BaTh COCTaB, CTPOCHHUE,
npuUMEHEHHEe, (PU3nIecKre 1 XUMHYECKHEe
CBOIICTBA, BayKHEHIIINE CIIOCOOBI
TOTYYEHUS] TUIIMYHBIX MPEICTaBUTEIICH
Pa3IUYHBIX KJIACCOB
KHCIIOPOACOACPIKAIINX COSTUHEHUN
(MeTaHOJIA, PTaHOJIA, TTIUIEPUHA, (heHona,
(opmanpnernaa, aneraapaeruaa,
YKCYCHOH KHCJIOTHI, TJIFOKO3BI, Kpaxmarna,
IEJUTIONIO3B]); BBISIBIISITH TEHETHYECKYIO
CBSI3b MEXX- Iy HUMHU U MIOATBEPKIATH €&
HaJIW4Yre ypaBHECHUSIMU
COOTBETCTBYIOIINX XUMHUYECKUX PEAKITUN
C UCTOJIb30BAaHUEM CTPYKTYPHBIX (HOPMYIT
6 OMUChIBATh COCTaB, XMMHYECKOE CTPOCHHE
W TPUMEHCHHE >KHPOB, XapaKTEepHU30BaTh
ux 3HA4YCHHUC JJIsSL KUBHCACATCIbHOCTHU
OpraHu3MoB
Oco3HaBaTh OMACHOCTb BO3JCHCTBUS Ha
JKMBBIE OPTaHU3MBbI ONIPEACIEHHBIX
opraﬂnqecxnx BCIICCTB M IIOSICHATH Ha
npuMepax  CHocoObl  YMEHBIIEHUS U
l'lpe)lOTBan_leHI/Iﬂ ux Bpe}lHOFO BO3ﬂCﬁCTBHﬂ
Ha OpPraHH3M YeJIOBEKa

(2]




IIpooonscenue

IIpumepHbIe TeMBI,
PacKpbIBaOIIMe JAHHbII
pasaeJ NIporpaMMsbl, U
KOJIN4eCTBO YaCOB, 0TBO-
AUMOE Ha UX M3y4YeHue

OcHoBHOe coaeprkaHue

OcHoBHBIE BH/IbI 1€ATeILHOCTH
odyvarommxcs

OIIHOOCHOBHBIE IIpe/IeTIbHbIe KapOOHOBEIS
KUCJIOTBI MypaBbHHAsI U yKCyCHast
KHUCJIOTBI: CTpOCHUE, (PU3UIECKHUE U
XHUMHUYECKHE CBOKCTBA (CBOICTBA, 00IIHE
IUISL Kllacca KUCIIOT, PeaKkusl dTepUPUKALINN),
nofyuyeHue u npuMmeHeHue CTeapHHOBas U
OJIEMHOBAsI KMCIOTHI KaK MPEACTaBUTENN
BBICIIUX KapOOHOBBIX KHCIOT MblTa KaKk CONH
BBICIINX KapOOHOBBIX KHCJIOT, UX MOIOIIee
IeUCTBUE

CrnosxHbIe 3(GUPHI KaK MPONU3BOJHEIE
KapOOHOBBIX KHCJIOT ['MAPOIIN3 CIHOXKHBIX
a¢pupor XKupsr ['maponns >xupoB
IIpumenenue xupos buonorunyeckas
pOJIb KUPOB

Tema 8. YraeBoabl (2 4)

YrieBonbl: cOCTaB, KIACCH(PUKAIIS
YIJIEBOJOB (MOHO-, T~ U TIOJIUCaXapUIbl)
I'mroko3a — mpocTedmmi MoOHOcaxapuI:
0COOEHHOCTH CTPOCHHS MOJIEKYJIBI,
(u3MyecKre U XUMUYECKHE CBOMCTBA
(B3amMogeiicTeue ¢ ruapoxkcunoM menu(ll),
OKHCIICHHUE aMMHA4YHbIM PaCTBOPOM OKCHJIA
cepebpa(l), BoccTaHOBIEHHE, OpOKEHHE

6 Mcrionb30BaTh €CTECTBEHHOHAYUYHBIE METOBI
MO3HaHMU — MPOBEJCHNE, HAOMI0ACHNE 1
ONMCAaHUE XUMHUECKOT0IKCIIEPHUMEHTa
()tabopaTopHBIC M TPaKTHYECKHE pabOTHI)
CremoBaTh mpaBmiIaM 0€30MAaCHOM PabOTHI
B 1a00paTOPUH NPH HCIIOJIB30BAHUT
XUMHYECKOH TOCYIbl M OOOpYIOBaHUS,a
TaK>Ke MpaBUIaM OOpaIIeHHsI C BEIIECTBAMHU
B COOTBETCTBHHU C MHCTPYKLHMSA- MU
BBIITOJIHEHUS JTAOOPAaTOPHBIX OMBITOBU
HNPaKTHYECKUX paboT MO TOJIyYEHHIO U
U3YYCHUIO OPraHUYECKUX BEIIECTB
IpencraBnsaTh pe3ysbTaTbl HKCIEPUMEHTA B
¢dopMme 3anmcu ypaBHEHHI
COOTBETCTBYIOIIMX PeakIUi M AenaTh
BBIBOJIbI HA UX OCHOBC
l_[pOBO)lI/ITb BBIYUCJICHUSA 110 YpPaBHCHUIO
XUMHUYECKON peakuuu
6 CaMOCTOSITeNIbHO IUIaHUPOBATh U
OCYILECTBIIATH CBOIO TIO3HABATENBHYIO
ACATCIBHOCTD, IPUHUMATh aKTUBHOE Y4aCTUC
B TPYINOBON y4eOHOH AEATENbHOCTH

(2}

(2]

(2]




TJIIOKO3BI), HAX0XKIEHUE B IIPUPOJIE,
NpUMEHeHNe, 6uoaoruueckas poinb PoTocuH
Te3 dpykTo3a Kak M30MEp TIFOKO3BL

Caxapoza — npedcmasumenvb oucaxapu-
008, 2UOPOIU3, HAXOHCOCHUE 8 NPUPOOE U
npumeHenue.

Kpaxman u nemmono3a kak NpUPOIHBIE
nonuMepbl CTpoeHHe Kpaxmania U
eJuTroI036I OU3NYecKne U XUMUYECKUe
cBOIcTBa Kpaxmana (THIPOIH3,
Ka4yeCcTBEHHasl PEaKIys C HOJIO0M)

JlaGopaTopHBbIe ONBITHI
— TOpEeHHE CIHUPTOB;
— okucieHue staHona oxcunoMm menu(ll);
— B3aUMOJICHCTBUE IIULEPUHA C
ruapokcugom meau(Il);
— OKHCIJICHHE QJIbJIETHI0B aMMHAYHbIM
pactBopoM okcuma cepedpa(l) u
ruapokcugom Menu(1l);
— B3aUMOJEHCTBHE KpaxMala ¢ HOA0M

I[IpakTuyeckas padora

Ne 2 CpoiicTBa pacTBOpa yKCYCHOI KHUCIIOTHI
Bobruuncienus

— I10 YPaBHEHUIO XUMHUYECKON PEaKIIH
(Maccbl, 00b€Ma, KOJIMYECTBA HMCXOAHOTO
BEIECTBA WM MPOAYKTA PEAKIIHHA IO
U3BECTHBIM Macce, 00bEMyY, KOJIMYECTBY
OJTHOTO M3 HCXOJHBIX BEIIECTB HIN
MPOAYKTOB PEaKLUun)




OkxoHuaHue

IIpumepHbIe TeMBI,
PacKpbIBaOIIMe JAHHbII

OcHOBHBIE BH/IBI 1eATEJILHOCTH
pa3aeJ nporpammsl, 1 OcHoBHOE coaeprkaHue LI

o0yJaronm
KOJUY€eCTBO 4aCOB, OTBO- y X cH
AMMoOe HA UX U3yYeHHe
Pa3nen 4. Azorcoaepikanine opranuieckne coequnennus (3 u)
Tema 9. AMUHBI. AMMU- Amunvi. Memunamun u anuaun: co- 6 PacKpbIBaTh CMBICII U3Y4a€MBbIX IOHATHH
HOKHCJIOTHI. Benku (3 u) cmas, cmpoerue, pusuueckue u (BBIABIIATH UX XapaKTepHbIE IPU3HAKH),
XumuyecKue ceolicmea (2operue, YCTaHaBJIMBAaTh UX B3aUMCBSI3b,
szaumooeticmeue ¢ 6000U U HCIIOJIB30BATh COOTBETCTBYIOLINE TOHATHS
Kuciomamuy). IIPY ONUCAHUH COCTaBa, CTPOCHUS U

NIpeBpalICHUH OPTraHNYECKUX COCTUHECHUN
6 Mcrnonp30BaTh XMMHUYECKYIO CHMBOJIH- Ky
JUTSL COCTaBJICHHS MOJICKYJISIPHBIX H
CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEH-
HOH) GopMyNT OpraHHYECKUX BEIIECTB
6 OnpenenaTs MPUHANIECKHOCTD BEIIECTB K

AMHIHOKUCIIOTH Kak aM(oTepHBbIe opra-
HHYEeCKHe coeanHeHnsT Dusndeckne u
XHUMHYECKHE CBOMCTBA aMUHOKHUCIIOT (Ha
npuMepe riuinHa) brosoruueckoe 3Ha-4yeHHe
aMHHOKHCIIOT ITenTuast

Bbenku kak npuposiHbIe onpeAenéHHOMY Kilaccy MO COCTaBy U
BBICOKOMOJIEKYJIIPHBIE COCTHHEHUS CTPOEHMIO, HA3bIBATh UX [0 CUCTEMATUYECKON
IlepBuuyHas, BTOpU4YHAsL U TPETUYHAs HOMEHKJIAType; PUBOANTE TPUBUAJIbHbBIC
CTPpYKTypa 0eakoB XHUMHUYECKIE CBOMCTBA HA3BaHUs OTHAENBHBIX IPEACTABUTENEH
OCJIKOB: THUIPOJIN3, ICHATYPAIIHS, 6 XapaKTeprn30BaTh COCTaB, CTPOCHHUE,
KauyeCTBEHHBIC peaKIui HaOeIKu npuMeHeHne, PU3ndecKre 1 XUMHIECKHe
JleMOHCTPALMH CBOIICTBA, BayKHEUIIINE CIIOCOOBI

TOJTYYEeHHs TUITHYHBIX TPE/ICTaBUTEICH
a30TCOJIepIKAIINX COCAMHEHHH (TIINIHHAN
— IIBETHBIC peaKkIuu OeIKOB 0GenKoB)

— JeHarypaius OelNKOB NpH HarpeBaHUU;




6 IlosicHATH Ha NpHUMepax 3HAUCHHE Oell-KOB
JUIsL OpTraHu3Ma 4YeloBeKa

6 lcrionb30BaTh €CTECTBEHHOHAYYHBIE METOAbL
TO3HaHMUI — HaAOJIOAaTh U ONHCHIBATh
JIEMOHCTPALIMOHHBIN 3KCIIe-PUMEHT

6 CaMOCTOSITENIBHO IUNIAHUPOBATh U
OCYHIECTBIISITH CBOIO [TO3HABATEIIBLHYIO
JIesITeIbHOCTD; IPUHUMATh AKTUBHOE y4acTue
B IPYNIOBOH y4eOHOH NesiTeIbHOCTH

Paszgen. 5. BoicokomoJiekyisipabie coequHeHust (2 4)

Tema 10. IlnacTmaccsl.
Kayuyku. Bosokna (2 u)

OCHOBHBIE TTOHSITHS XUMHHU
BBICOKOMOJICKYJISIPHBIX COCTUHCHUIA:
MOHOMep, MOJINMEP, CTPYKTYPHOE 3BEHO,
CTEICHb MMOJIMMEPHU3ALIIH, CPEITHSIS
MoJteKyJisipHasimacca OCHOBHBIC METO/IbI
CHHTE3a BRICOKOMOJICKYJISIPHBIX COCAHHCHHI
— MOJINMEPHU3ALHSI M TTOJTHKOHICHCAIIHSI

IThacmmaccer (noausmunen,
noaunponuien, NOAUSUHUIXIOPUO,
noaucmupon).

Hamypanovnsiti u cunmemuueckue
Kayuyku (6ymaoueHosbvill,
XZOPONPEHOBLLU UUZONPEHOBBLIL).
Bonokna: namypanvnoie(xaonox,
wepcmo, WéK), UCKYCCMEEHHbLE
(ayemammnoe 80JI0KHO, BUCKO3A),
cunmemuyeckue (KanpoH u 1agcar)

JlemoHncTpauus

— O3HAKOMJICHUE c ob6pazuamu
NPUPOOHBIX M HMCKYCCTBEHHBIX BOJIOKOH,
IUIACT- MacC, KaydyKoB

6 BnageTs n3y4aeMbIMU XUMHUYECKUMU
TMOHSITUSIMU: PACKPBIBATh CMBICIT
H3y4aeMBbIX TMOHITUH U IPUMCHSTh 3TH
TMOHSITUS TIPU OIMMCAaHUHU COCTaBa U
CTPOEHUSI BHICOKOMOJISKYJISIPHBIX
OPraHUYECKHUX BEIICCTB, JJIs1 OOBSICHCHUS
OTIENIbHBIX (DAKTOB U SIBICHUM

6 Mcnonb30BaTh XUMHUYECKYIO CUMBOJIUKY JUIS
COCTaBJICHHSI CTPYKTYPHBIX (POPMYJIBEIIECTB
Y YpaBHEHUH peakiuil MmojJuMepu3alud 1
MOJTMKOHICHCAI[UU




11 KJIACC. OBLLIAA1 U HEOPTAHUYECKAS XUMU A

1 g B Hepemro, Bcero 35 4, U3 HUX 3 4 — pe3epBHOE BpeMs

IIpumepHbIe TEMBI,
PACKpbIBAIOLIHE JAHHbIH
pazieJ NPpOrpamMMsbl, U
KOJIN4eCTBO 4aCOB, 0TBO-
AUMoOe Ha UX H3yYeHHe

OcHoBHOe coaeprkaHue

OcHOBHBIE BUIbI 1€ATEJBHOCTH
o0yyaromuxcst

Paznen 1. TeopeTnyeckue OCHOBBI XHM

uu (12 u)

Tema 1. CTpoenue aTo-
MoB. Ilepuoanuecknii
3akoH U Ilepuoanueckas
cHCTeMa XHMHYeCKHX
3nemenToB /. U. Menne-
JgeeBa (3 u)

Xumuueckuid amemeHT ATtoMm  Sapo aToma,
M30TOMBI. DIIEKTpOHHAs 000I09YKa
DHepreTU4ecKue YpoOBHH, IOTyPOBHA
AromHbIE OpOuTay, S-, pP-, d-3JIeMEHTHI
OCOOCHHOCTH pAaCTpeCNICHUsT JJICKTPOHOB IO
opOHUTaIsIM B aTOMaxX 3JIE€MEHTOB EPBBIX
YeThIPEX MEPUOJ0B DJIEKTPOHHAS
KOH(HTypanus aTOMOB

INepuoanueckuii 3akoH u [lepuoauueckas
CHUCTEMa XHMUYECKUX DJIEMEHTOB

I W MenneneeBa CBsA3b NEpUOAMIECKOTO
3akoHa U [leproanyeckoit cucTembl
xumudeckux anemeHToB J[ M1 Menneneesa c
COBPEMEHHOW TEOPHEH CTPOCHHS aTOMOB
3aKOHOMEPHOCTH U3MEHEHHUsI CBOWCTB
XUMHUYECKHX 3JICMEHTOB

u 06pa3yeMbe NMHAU l'lpOCTle 1 CJIIOXXHBIX
BEIIECTB IO TPYIIIaM U MEPUOIaM

6 PackpbIBaTh CMBICIT U3y4YaeMBbIX
NOHATHH (BBIIBIISITH UX XapaKTEPHBIS
NpHU3HAKHN), yCTaHABINBATH UX
B3aHMOCBSI3b

6 PackpbIBaTh CMBICII NEPUOJUYECKOr0O 3aKOHA
JI 1 MenpneneeBa u 1€EMOHCTPUPOBATh €T0
CHCTEMATU3HPYIOIIYI0,00bICHUTEIBHYIO U
MPOTHOCTHYECKYIO (DYHKIIMH

6 XapaKkTepu3oBaTh AEKTPOHHOE CTPOEHHUE
aTOMOB XHMHYECKHUX DdjeMeHToB 1—4
TIEPUOJIOB, HCTIONB3YS TOHATHUS
«S-, p-, d-3JeKTpOHHBIE OpOUTAINY,
«IHEPreTHYECKNe YpPOBHU»

6 OOBSACHATH 3aKOHOMEPHOCTH M3MEHEe- HUS
CBOWMCTB XHMHYECKHX 3JIEMEHTOB U HUX
COEIMHEHUH O mepuoaam
u rpynnam [lepuoguyueckoil cuCTEMBI
xumuueckux anemeHToB /I 1 Menneneena




3HaueHHe NepHOANIECKOrO 3aKOHaB
pPa3BUTUU HAyKH

JdemoHcTpanuu

Buner Tabmun «I[lepuommueckas cucrema
XxuMHu4eckux 3neMeHToB [l I MenneneeBa»

Tema 2. CTpoenne
BelecTBa. MHoOrooopa-3ue
eutectB (4 )

Ctpoenue BemecTBa XuMuueckas cBsizb Bust
XUMHYECKOH CBSI3M (KOBAJICHTHAs HETIOJIsIpHAs
Y TOJISIPHAs, HOHHAsI, METAIITNIecKas)
MexaHNU3MBI 00pa30BaHMsI KOBAJICHTHOM
XUMHYECKOH CBsI3H (0OMEHHBIN U TOHOPHO-
aKkuenTopHsii) Bogoponnas cBsa3b
BasieHTHOCTH DIEKTPOOTPULIATEIBHOCTD
Crenesb okuciaeHus VoHBI: KaTHOHBI

Y aHUOHBI

Bemectsa MOJIEKYJIIPHOTO u
HEMOJIEKYJISIPHOTO CTPOCHHSA 3aKkoH
IIOCTOSIHCTBA  COCTaBa  BelllecTBa  THIIBI
KPUCTAUIMYECKUX PpemETOK M  CBOMCTBA
BEIIECTB

IousiTHe 0 TUCTIEPCHBIX cucTemMax VICTHHHBIE
¥ KOJUJIOUHBIE pacTBOPBI MaccoBast 10Jist
BEIIECTBA B PacTBOpe

Kiaccudukanms HeopraHUIeCKHX
coenuHeHuit HomeHnknarypa
HEOpraHWYeCKuX BemlecTB I eHeTnyeckast
CBSI3b HEOPTAaHUYECKHUX BEIIECTB,
MPUHAISKAIINX K PA3JIMYHBIM KJlaccaM

6 PacKpbhIBaTh CMBICT HM3y4YaeMbIX MOHITHI
(BBLACIIATH UX XapaKTePHBIC MPU- 3HAKHU) U
MIPUMEHSATH 3TH NOHATHS IPU OITUCAaHUHU
COCTaBa U CTPOCHUS BEIICCTB, IS
O0OBSICHCHHSI OTACIBHBIX (HaKTOB

M SIBJICHUI

Onpenensatb BUABI XUMUYECKOM CBS3H
(KOBaJICHTHOW, MOHHOM, METaJUIMYECKOH,
BOJIOPOJIHOW) B COEIMHEHUSIX; THI
KPUCTAJUTMYECKON PEIIETKH KOH-
KPETHOTO BeIllecTBa

6 OnpeaensaTh BaJCHTHOCTh M CTEMCHb
OKHUCJIEHUST XHMHUYECKHX DJIEMEHTOB B
COCTMHEHMSIX Pa3IMYHOTO COCTaBa
[IpoBOIUTH BBIYUCICHHS C
UCITOJIb30BAaHUEM TIOHSATHS «MaccoBast J10JIs
BEILIECTBA B PacTBOPE»

(2]

(2]




IIpooonscenue

IIpumMepHbIe TeMbl,
PACKpbIBAIOLIHE JAHHbIH
pa3jeJ NPpOrpamMMsbl, 1
KOJIM4eCTBO 4aCOB, O0TBO-
JHMOE HA UX H3y4eHue

OcHoBHOe coaeprkaHue

OcHOBHBIE BH/BI 1€ATEILHOCTH
o0yyaromuxcst

Tema 3. XumMuueckue
peakuuu (5 )

Xumnueckas peakuus Kinaccuduxarmst
XUMHYECKUX PEAKIIMN B HEOPTaHUYECKON U
OpraHMYecKoOil XuMuu 3aKOH COXPaHEHUS
Macchl BEIIECTB; 3aKOH COXPAHEHMUS U
MPEBPAIIECHUS SHEPTUH NIPH XUMHUUIECKUX
peaKumsx

CKOpOCTh peakiiny, e€ 3aBUCUMOCTb OT
pa3muaHBIX pakTopoB OOpaTUMBIE peaKIIuu
Xumunueckoe paBHoBecue DakTopsl,
BJIMSIIOIIME HAa COCTOSTHHE XUMHUYECKOTO
paBHoBecus Ilpunnun Jle IllaTense

DnekTponutudeckas aucconuanusi CHIbHBIS
" cialble NIeKTpoiuTe Cpeta BOTHBIX
pacTBOPOB BEIIECTB: KUCIIAsl, HEUTpalbHasl,
utesiounast [lonsimue o 6000poOHOM
noxazamene (pH) pacmeopa. Peakuuu
HOHHOTO OOMeHa [ udpous opeanudeckux u
Heopeanuyeckux 8euecms.

OKHCIUTEIbHO-BOCCTAHOBUTENbHBIE PEaKIINH
Ilonsaimue 06 snekmponuse pacniagoé u
pacmeopos coneu. llpumenenue
2/1eKMPONU3a.

6

6

6

6

6

OOBSCHATH 3aBUCUMOCTb CKOPOCTH
XUMHYECKOH peakIuy OT Pa3ITUIHBIX aKTOPOB
Onpenensats XxapakTep CMEIEHUs
XHUMUYECKOT0 PaBHOBECHS B 3aBUCUMOCTH

OT BHEIIHETO Bo3jaelcTBus (mpuHIum Jle
IlaTense)

CocTaBnsATh ypaBHEHHS PEAKIUI Pa3IHIHBIX
TUIIOB; ITOJIHBIE U COKpa- NIEHHBIE HOHHBIE
YpaBHEHUS peakLMii, yYuThIBasl yCJIOBUS, IPU
KOTOPBIX 3TH PEaKIHU UAYT IO KOHIA
[TonrBepknarh CymecTBOBAHUE T€HETUYECKOMN
CBA3U MEXIy HEOPraHMYECKUMHBEIeCTBAMH
C MOMOIIBIO YpaBHEHUI CO-OTBETCTBYIOIIMX
XUMHUYECKUX peaKui

IIpoBoanTh, HAOMIONATE M OMUCHIBATH
XMMHYECKAH SKCIIEPUMEHT: TI0
OIpEJIeJICHUIO CPeabl BOAHBIX PACTBOPOB
BCIIICCTB, BBIABIICHUIO yCJ'lOBI/lﬁ
MIPOTEKaHUs peaKIiii HOHHOro OOMeHa,
U3y9YCHUIO BIMSIHUS Pa3INIHBIX (aKTOPOB
Ha CKOpPOCTh pEeaKLMii




JdeMoHcTpannu

— MOJENHU KPUCTAIUIMUECKUX PEIETOK;
— pa3joXeHHe NEePOKCHIa BOAOPOAa B
MPHUCYTCTBUU KaTaau3aTopa

JlaGopaTopHble padoThl
— IIpOBeJeHHE peaKkIHuii MOHHOTO OOMEHa;

— ompezieNieHHe Cpebl PaCTBOPOB Be-
IIECTB C OMOINBIO YHUBEPCAIBHOTO
HHAMKATOpa

IpakTuyeckas padora
Ne 1 BnustHue pa3nuyHbIX (HaKTOPOB HACKOPOCTh
XUMHYECKOH peakunun

Bbruuncienus

— pacdeTsl ¢ UCTIOb30BAHUEM MTOHSITHS
«MaccoBasl JI0JIsl PaCTBOPEHHOTO BEIIECTBAY;
— pacuéTel TO YPaBHEHHSAM XHMHYECKHX
peakiuuii, B TOM 4YHCJIE TEPMOXUMHUYECKUE
pacuérsl

6 Cire1oBaTh IpaBHIaM ITOJIB30BAHUS
XUMHYECKOI IToCy 101 1 J1abopaTOpHBIM
obopyoBaHUEM

6 [IpeacTaBisITh pe3yabTaThl XUMUYECKOTO
SKCIIepUMEHTa B )OpMe 3aIUCH YPAaBHEHUI
COOTBETCTBYIOIINX PEAKIMUM JenaTh
BBIBOJIBI Ha UX OCHOBE

6 IIpoBOOWTH BEIUMCIICHUS IO YpaBHEHHSIM
XMMHYECKUX peakuuii, B TOM 4YHCIC
TEPMOXHUMUYECKUE PACUETHI

Pasnen 2. Heopranmyeckasi XuMHs

(16 )

Tema 4. HemeTanabl
(84)

Hewmeranns! [1onoxeHne HEMETAILIOB B
[leprnonnyueckoil cucteMe XMMUYECKHUX
snemenToB J| 1 MenpaeneeBa u o0cCOOCHHOCTH
cTpoeHust aToMOB PU3UYECKHE CBOICTBA
HEMETAJUIOB AJIJIOTPONHS HE- METAJUIOB (Ha
npuMepe KUCIopoaa, ceprl, hocdopa u
yriaepozna)

6 PackpbIBaTh CMBICI M3ydYaeMBIX MOHATHI
(BBLAEATH UX XapaKTepHbIe IPU3HAKHU) U
IPYMEHSTh 3TH HOHSATHUS IPU OMUCAHUH
COCTaBa U CTPOSHUS BEIIECTB, IS
OOBSICHEHHSI OTACIBHBIX (HaKTOB
U SIBIICHUU




IIpooonscenue

IIpumMepHbIe TeMbl,
PACKpbIBAIOLIHE JAHHbIH

OCHOBHbI€ BHIBI 1€ATEJbHOCTH
pasje nporpamMmel, u OcHOBHOe cojiep:KaHue /b

KOJIM4eCTBO 4aCOB, O0TBO- o0ysarommxca

JHMOE HA UX H3y4eHue
XUMHYECKHUE CBOMCTBA BaXKHEUIINX 6 OOBSICHATH O0IIME 3aKOHOMEPHOCTHUB
HEMETaJUIOB (TaJOT€HOB, CEpHl, a30Ta, W3MEHEHUH CBOMCTB HEMETaNIOB
docdopa, yrinepona u kpeMHHS) U UX U UX COCIMHEHUHN ¢ y4€TOM CTPOCHMS UX
COeIMHEeHU (OKCUIOB, aTOMOB U noJiokeHus B Ilepuonndeckoit
KHUCJIOPOACOAEPKAIMNX KUCIIOT, cHCcTeMe XHUMHYEeCKHX 31eMenToB | U

BOJOPOJHBIX COCIHMHEHHI) MenneneeBa

6 XapakTeprn30BaTh (OMHUCHIBATE) O0IIHE
XUMHUYECKHE CBOMCTBA HEMETAJUIOB, UX
BaKHEUIINX COeUHEHUH, MOATBEpKIAs
9TO ONHCAaHUE MPHUMEPaMU ypaBHEHUN
COOTBETCTBYIOIINX XUMHYECKHUX peaarini

6 XapakTepu3oBaTh BIUSHUE HEMETAJJIOBU
HUX COEIMHEHUH Ha )KHUBBIC OPraHU3MBI;
OIIMCEHIBATH MPUMEHEHNE B PA3IIMIHBIX
00JTacTSAX MPaKTHIECKOH NeATeTbHOCTH
JeoBeKa

6 PackpbIBaTh CYIIHOCTh OKHCIUTEIBHO
BOCCTAaHOBUTEJBHBIX PEaKIUi
TIOCPEACTBOM COCTAaBJICHHUS SJIEKTPOHHOTO
OanaHca 3THX peaknuit

6 IIpoBOIUTH peaKIuy, IOATBEPKAAIOIINE
XapaKTepHbIE CBOICTBA M3y4aeMBIX Be-

[IpumeHeHne BaKHENHIINX HEMETANIOBU
HUX COEOUHEHUN




IECTB; PACIO3HABATh ONBITHBIM ITyTEMaHUOHBI,
MPHCYTCTBYIOIINE B BOAHBIX PAaCTBOPAX

6

6

6

6

6

HaGuronats u onmchIBaTh
JIEMOHCTPAIHOHHEIEC OIBITHI; IPOBOAUTH H
OTIMCHIBATh XUMHUYECKHUIT SKCIIEPUMEHT
(J1abopaTopHBIE M NPAKTUYECKHE pabOTHI)
[IpencraBnars pe3yabTaThl XUMHYECKOTO
9KCIIEpUMeHTa B (popMe 3arncu ypaBHEHHN
COOTBETCTBYIOIINX PEAKIUUH JeiaTh
BBIBOJIBI Ha MX OCHOBE

CrnenoBaTh NpaBWIaM HOJIb30BAHMS
XUMHYECKOH MTOCYy0H 1 1a00paTOpHBIM
000pyIOBaHUEM

TIpoBOINTH BEIMHUCIICHUS 110 ypPaBHEHHM
XUMHYECKHX PeaKIuit

CaMOCTOSITENBHO IIaHUPOBATh U
OCYIIECTBIIATH CBOIO II03HABATEIBHYIO
NIeATeTbHOCTD; IPHHAMATh aKTHBHOE ydJacTHe
B TPYINIIOBOI y4eOHOH AeATENHHOCTH

Tema 5. MeTtaniasl (8 u)

Mertamnsl [TonoxxeHue MeTaJioB B
Ilepuonnueckoit cucreMe XMMUYECKUX
anemenToB I I MenneneeBa OcobeHHOCTH
CTPOCHHSI IJIEKTPOHHBIX 000JI0YEK aTOMOB
metamuioB OOniue pu3ndecKue CBOCcTBa
MeTamuioB CIuTaBbl METAJUIOB
DNEeKTPOXUMHYCCKHUH PSIJI HAPSIKSHUN
METaJIOB

XUMHYECKHE CBOMCTBA BaXKHEHUIITHX
METaJUIOB (HATPUM, KallMi, KaJIbIIHA,

6

6

PackppiBaTh CMBICIT W3y4aeMbIX MOHATHH
(BBIAETATH WX XapaKTepHBIC IPU- 3HAKHN) U
MIPUMEHSATH 3TH OHSITHS TIPU OTTUCAaHUH
COCTaBa U CTPOCHUS BEIIECTB, IJIs
0OBSCHEHHS OTACIBHBIX (haKTOB

U SIBJICHUHN

OOBSICHATH OOIIHE 3aKOHOMEPHOCTHB
M3MEHEHHU CBOMCTB 3JIEMEHTOB —
METAJJIOB M UX COCTMHEHHH ¢ y4éTOM
CTPOCHUS UX aTOMOB W ITOJIOKCHUS




IIpooonscenue

IIpumMepHbIe TeMbl,
PACKpbIBAIOLIHE JAHHbIH
pa3zes NporpaMmsbl, 1
KOJIM4eCTBO 4aCOB, O0TBO-
JHMOE HA UX H3y4eHue

OcHoBHOe coaeprkaHue

OcHOBHBIE BH/BI 1€ATEILHOCTH
o0yyaromuxcst

MarHui, ajJrOMUHHUH, [IUHK, XpOM, XKeJeD,
MeOb) U UX COCITMHEHUI

O6mme crocoObl MOIYyYeHUs] METAJLIOB
Mertannyprus Kopposus memannos.
Cnocobuwt 3awyumul om kopposuu. [Ipume-
HEHHUE METaJUIOB B OBITY M TEXHHKE

JlemoHncTpaunu
— o0pa3ubl HEMETaJlIOoB;

— B3aWMOJICICTBHE MEIH C a30THOM KHC-
JIOTOM pa3IMYHON KOHIIEHTPAIUH;

— KoJIeKIusA «MeTaJlsIbl U CIIJIaBED)

JlaGopaTopHbIe ONBITHI

— KAa4YCCTBEHHBIC PEaKIMU HA aHUOHBIA
KaTUOH aMMOHMUS;

— B3aUMOJCHCTBHE THAPOKCUIA ATIOMUHUS
C pacTBOpaMH KHUCJIOT U IIEJIOUEii;

— Ka4€CTBCHHBIC PCAKIIMU Ha KaTHOHBI
MCTaJ1JIOB

B Ileprnoandeckoii cucreMe XUMHYECKUX
anementoB JI I MenneneeBa

6 XapakTepru30BaTh (OMHICHIBAThH) OOIINE
XMMHYECKHE CBOHCTBAa METAJIJIOB, UX
BaYKHEUIIINX COSIMHEHUH, TOATBEPKAASIITO
OIMCaHHe NMPUMEPAMHU yYpaBHEHUH
COOTBETCTBYIOIINX XUMHUYECKUX PEaKIIHii;
MIPUMEHEHNE METAIIJIOB B PA3JIMIHBIX
00J1acTsIX, a TAaK)KEe MCIOJIBb30BAaHUE UX JUIS
CO3/IaHUsT COBPEMEHHBIX MaTepHaJIOB U
TEXHOJIOTUH

6 PackpbIBaTh CyIIHOCTH OKHUCIUTEIBHO-
BOCCTaHOBHTEJIBHBIX PEaKIHil 1Mo-
CPEICTBOM COCTaBJICHHS DJIEKTPOHHOTO
OayraHca 3THX peaKIHui

6 [IpOBOUTE peaxIny, MOATBEPKIAIOIINE
XapaKTepHbIE CBOHCTBA M3yJacMbIX BEIIECTB;
pacno3HaBaThb OINBITHBIM l'lyTéM HNOHBI
METAIOB, IPHUCYTCTBYIOLIHE
B BOJHBIX PacTBOpax

6 HaGaronate u OIIMCHIBATh
JIEMOHCTPAIIHOHHBIE OTBITHI; MPOBOIUTH H
OIKMCHIBATL  XUMHUYCCKHI SKCHEPUMEHT

(;1aboparop-




IIpakTHyeckue padoTHI

Ne 2 Pemenne sKCIepUMEHTAIbHBIX 3a7ad
no teme «Hemeranab»;

Ne 3 PemieHue 3KCIEpHUMEHTANBHBIX 3324
o TeMe «MeTaJuTbl»

Borunciaenust

— pacuéThl Macchl BelIecTBa WA 00BEMa
ra3oB 10 U3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce WM 00bEMY OIHOT'O U3 Y4acTBYIOIIUX B
peaKIy BemecTB; pacyéTel Macchl (00bEMa,
KOJIMYECTBA BEI[ECTBA) MPOAYKTOB peaKIuy,
€CJIM OJTHO U3 BEUIECTB MMEET IPHMECH;

— pacuéTsl Maccel (00BEMa, KomrIecTBa
BEIL[ECTBA) IPOAYKTA PEAKIIUH, €CIH OJHO M3
BEILIECTB JIaHO B BUJE pPacTBOpa C
ornpenenéHHoNl MaccoBOU aoJen
PacTBOPEHHOTOBEILECTBA

HbIe U pakTHueckue padotsl) IlpencraBisate
[pE3yNBTaThl XMMUYECKOTO 3KCIIEPUMEHTA B
bopMe 3ammcu ypaBHEHUI COOTBETCTBYIOIINX
[peaKIuii ¥ nenaTh BBIBOABI HA UX OCHOBE
6 Cire1oBaTh IpaBHUIaM ITOJIB30BAHUS
XUMHUYECKOI IToCy 101 1 J1abopaTOpHEIM
obopyIoBaHUEM
6 IIpoBOAUTE BBIYUCIICHUS IO YPaBHEHUSIM
XUMHYECKUX peaKLUit
6 CaMOCTOSTEIBHO IIaHUPOBATh U
OCYILIECTBIIATH CBOIO II03HABATENIBHYIO
JIesITeNIbHOCTD; IPUHUMATh aKTUBHOE YJ9acTHE
B IPYIIOBOH y4eOHOI AeaTelbHOCTH

Paznen 3. Xumus u xku3ub (4 4)

Tema 6. Xumusin
KU3HB (4 4)

Ponb XUMHUM B 00ECIIEYEHUH DKOJIOTH-
YEeCKOU, YDHEPreTUYECKON U MUIIEBOH
06e30IMaCHOCTH, PA3BUTHUA MEIUITHHBI
TlonsiTHE O HAYYHBIX METOJAX MO3HAHUS
BEIICCTB U XUMMHUUYECKUX pEaKIHi

[IpencraBneHus 06 0OUIMX HAYYHBIX MPHUHIINAIAX
MPOMBIIIIEHHOTO MOJIYYeHHS BaXKHEHIITHX
BEIIICCTB

6 PackpbIBaTh poJib XMMHU B PEILICHUH
SHEPreTUYECKNUX, CHIPbEBBIX U
SKOJIOTHYECKHX MPOOIJIEM YEIIOBEYECTBa,
OIMCBIBATH OCHOBHBIE HAIIPABJIECHUS
Pa3BUTHUS XUMHUYECKOH HAyKH U

TCXHOJIOI'NHU
6 IlpuMmeHsTH  mpaBuia  0O€30MACHOrO
oOpartieHust C BEIIIECTBAMH,

HUCIIOJIBb3YEMBIMU B MOBCEIHEBHON JKHU3HH,

NpaBuJIa MoBe-




OkxoHuaHue

IIpumMepHbIe TeMbl,
PACKpbIBAIOLIHE JAHHbIH

OCHOBHbI€ BHIBI 1€ATEJbHOCTH
pa3zes nporpamMmel, U OcHOBHOe cojiep:KaHue /b

o0yyaromuxcst

KOJIM4eCTBO 4aCOB, O0TBO-

JHMOE HA UX H3y4eHue
YenoBek B MUpPE BEIIECTB U MaTECPHAIOB: JIeHUsI B LEJSIX COepPeKeHUs] 30POBBIU
Ba)KHEMIINE CTPOUTEIIbHBIE MaTEePHUaIbI, OKpY Kalollel MPUPOTHOU Cpenbl;
KOHCTPYKIIMOHHBIE MaTepHaIIbl, KPACKH, MIOHUMATh Bpe (OMacHOCTh) BO3ACHCTBHSA
CTEKJI0, KepaMUKa, MaTepHabl I Ha JKUBBIE OPTaHU3MBI ONIPEACIEHHBIX
AJIEKTPOHUKH, HAHOMATEPHAJIBI, BEILECTB, CMBICI IIOKa3aTess K,
OpraHM4YeCcKHEeH MHUHEpaIbHBIE YI0OpeHUs HOSICHATh Ha IPUMEPAX CIOCOOBI

YMEHBIIEHHS ¥ ITPETOTBPAIICHUS UX
BPEIHOr0 BO3JEHCTBUS
6 AHAJIM3UPOBATH U KPUTHYECKH OIICHH-BATh
HHQpOPpMAITHIO, CBSI3aHHYIO C
XMMHYECKUMH ITPOLIECCAMH U UX
BJIIMSTHHEM Ha COCTOSIHHE OKpY’Karomel
cpensl
Hcnonk3oBaTh NOJTYYSHHBIE 3HAHUS
U TIpEJICTaBJICHUsI O cepax AESTEIbHOCTH,
CBSI3aHHBIX C HAYKOHW W COBPEMEHHBIMH
TEXHOJIOTUAMHU, KaK OCHOBY JI1 OpPUEHTAllUU B
BbIOOpE cBOel OyayrieinpodeccHoHanbHOMI
JEeSITeIbHOCTH
6 IlpyHuMaTh yyacTue B 0OCYKIECHHUH
po6IIeM XUMHUIECKOH 1
3KOJIOTUYECKON HaNpaBIeHHOCTH,
BBICKa3bIBaThCOOCTBEHHYIO MO3HIIMIO 110
npobieMen mpeaiaraTb BO3MOXKHBIE
yTH €€ peleHus

XuMHS U 300pOBBE UeJIOBEKa: MpaBUiia
WCIIOJIB30BAHUS JICKAPCTBEHHBIX MPEIPATOB;
mpaBmiIa 6€301MacHOTO UCIIOIB30BAHUS
npenapaTtoB OBITOBOI XHUMUH B
MOBCEIHEBHOMN >KU3HH
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