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Pabouass mporpamma mo xummu g obOyuatomuxcs 10-11 kiaccoB pa3paboTana Ha
OCHOBE TpeOOBaHMU K pe3yiabTaTaM OCBOCHHS OCHOBHOH 00pa3oBaTeNbHONH MPOTPAMMBI
cpenHero obmiero oopazoBanus (OI'OC).

PaGowyas mporpamMma peanmmusyercs C HCIOJIB30BAaHHEM OOOPYIOBaHMA ILIEHTpA
00pa30BaHuUs €CTECTBEHHO-HAYYHON M TEXHOJIOTHYECKOM HampaBieHHocTel «Todka pocTtay.

Paboyas nporpamma ydeOHOTO Kypca paccuuTana Ha 34 4acoB B KakJoM kiacce (1 gac B
HEJIEIIO).

Hcnonb3yemblii ydeOHUK:
1. O.C.T'abpuensn . Xumus 10 kiacc. - M.: Ipoda, 2020
2. O.C.I'abpuensn . Xumus 11 xnace. - M.: Ipoda, 2020

COJAEP/KAHUE OBYYEHUA
10 KJIACC
OPTAHNYECKASA XUMMUSA

TeopeTnueckne 0CHOBbI OPraHUYECKO XUMHH

[Ipenmer oprannueckoil XUMHUH: €€ BOSHUKHOBEHHUE, Pa3BUTHE U 3HAUEHHUE B IMOJIyYEHUU
HOBBIX BEIIECTB U MaTepualoB. Teopus CTpOEHUs OpraHudeckux coequHenui A. M. bytieposa,
e€ OCHOBHbIE TMOJIOKEeHUA. CTpyKTypHble (GOpPMYNbl OpPraHUYeCKHUX BelecTB. [omosorus,
n3oMepusi. XUMUYECKasi CBS3b B OPraHUYECKUX COCAUHEHUAX — OJUHAPHBIE U KPaTHBIE CBSI3H.

IIpencraBnenne o  kiaccupukanMu  opraHudeckux  BemecTB.  HomeHnknarypa
OpPraHMYECKUX COCIMHEHMH (CHUcTeMaTHyecKas) W TpPUBHUAIbHBIE HA3BaHUSA BaXHEHUIIMX
IIPEICTAaBUTENEH KIIACCOB OPTaHUYECKHUX BELIECTB.

OKCIIEpUMEHTAJIBHBIE METOJIbI M3YYEHUsl BEUICCTB U MX NPEBPALLECHUI: 03HAKOMIICHHE C
oOpa3liaMu OpraHMYECKUX BEIIECTB M MaTepuajllaMM Ha UX OCHOBE, MOJIEIMPOBAHUE MOJIEKYJ
OpraHMYeCKUX BEIIEeCTB, HAOIIOJEHHWE U ONUCAaHHE JAEMOHCTPALMOHHBIX OIBITOB IO
IIPEBPAILEHUI0 OPraHMYECKUX BEILECTB IIPU HarpeBaHUH (I1aBJIeHUE, OOYrJIMBaHUE U TOPEHUE).

YriaeBoaopoabl

ANKaHBl: COCTaB M CTPOEHHUE, IOMOJIOTMYECKHH psaa. Meran M 3TaH — mpocTeumune
IIPEJCTaBUTENIN AIKAHOB: (U3UYECKME M XUMHUYECKHE CBOICTBAa (peakuuu 3aMelieHUs U
TOPEHUs1), HAX0XKICHHUE B IIPUPOJIE, IOJIyYCHUE U IPUMEHEHUE.

AJKeHBI: COCTaB U CTPOCHUE, TOMOJIOTUYECKUI psAfl. DTWIEH U MPONWIEH — NPOCTEHIINE
IPEJCTaBUTENIN AJIKEHOB: (M3MYECKHE M XUMHUUYECKHE CBOMCTBAa (peakuMM TUAPUPOBAHMS,
rajJloreHUpOBaHUS, TUIPATALIUH, OKUCICHHS U TIOJIMMEpU3allu1), OJyYeHUE U IPUMEHEHHE.

Ankaauensl: OyramueH-1,3 u metunOyraaueH-1,3: cTpoeHue, BaKHEUIINE XMUMHUYECKUE
cBoiicTBa (peakuust noaumepusamnun). [losrydeHne CHHTETHYECKOTO KayuyKa U Pe3HHBI.

AJIKMHBI: COCTaB M OCOOEHHOCTH CTPOEHHs, TOMOJIOTUYECKUH psi. ALETWIeH —
MPOCTEHIINI MpeACTaBUTENb AIKHHOB: COCTaB, CTPOCHME, (PU3NYecKre U XUMUUECKUE CBOMCTBA
(peaxiuu ruipupoOBaHus, raloreHUPOBAHMS, THAPATALIUU, TOPEHHST), TOJTy4YEeHUE U IPUMEHEHUE.

Apensbl. benzon: cocrtaB, cTpoeHHe, (PU3MUECKHME W XUMHYECKHE CBOHCTBa (peakuuu
TaJIOTEHUPOBAHUS M HUTPOBAHM), NOJYYEHUE M TNPUMEHEHHE. 101yon: cocmas, cmpoeHue,
Quzuueckue u xumuyeckue c8oUCmMea (peakyuu 2ai02eHUpPoO8anus U HUMpOBaHus), noayieHue u
npumenerue. 'TOKCUYHOCTb apeHOB. [eHeTudeckas CBA3b MEXAY YIVIEBOJAOPOJAMH,
MIPUHAUIEKANTUMU K Pa3IMYHbIM KJIaccaM.



[TpupoHBIE UCTOYHUKH YTIEBOJIOPOJOB. I[IpuponHbIi ra3 U MOnyTHbIE HEPTSIHBIC Ta3bl.
Hedpts u e€ mnpoucxoxnenue. CrocoObl mnepepabOTKM HeE(PTHU: TEperoHka, KpPEeKUHT
(TepMHUYECKHH, KaTaTUTHYECKHH ), mupoam3. [TpoaykTsl nepepaboTku HeTH, UX TPUMEHEHHE B
IIPOMBIIIJIEHHOCTH U B ObITY. KaMeHHBIN yroib ¥ MPOLyKTHI €r0 NepepaboTKU.

DKCIepUMEHTAIbHBIE METOJIbl M3YYEHHUsl BELIECTB U MX MpEBpAlllEHUIl: 03HAKOMJIEHUE C
o0pa3maMu 1mIacTMacc, KaydyKoB U pe3uHsbl, Kojulekiuuu «Hedte» n «YTomp», MoaennpoBaHue
MOJIEKYJl YIJIEBOJOPOJIOB M TajOr€HONPOU3BOJAHBIX, IPOBEACHUE MPAKTUYECKON pabOThI:
IIOJTy4eHHUE 3TUIICHA U U3yYEHUE €TI0 CBONCTB.

Pacuérnble 3agaun.

Bblunicnenuss 1o ypaBHEHHIO XMMHMUYECKOM peakuuu (Maccel, o0ObEMa, KOJMYECTBA
MCXOJHOTO BEIIECTBA WJIM TPOJYKTa PEAKIHU IO HM3BECTHBIM Macce, 00bEMY, KOJIUYECTBY
OJTHOTO U3 UCXOTHBIX BEHIECTB WM TPOYKTOB PEAKIINN).

Kuciopojacoaep:kamue opranuueckue coeIuHeHsI

[IpenenpHBIE OJHOATOMHBIE CHUPTHL. METAaHON W ATAHON: CTPOCHHE, (U3UYECKUE U
XAMUYECKHE CBOMCTBA (pPEaKIMW C aKTUBHBIMH METaJlIaMH, TaJOT€HOBOJOPOAAMH, TOPEHHE),
npuMeHeHre. BogopoaHbIe CBSI3M MEXIy MOJIEKyJIaMH ciApToB. JlelicTBHEe MeTaHOa M 3TaHOJa
Ha OpraHU3M YeJIOBeKa.

MHOroaToMHBIE CHHPTHL. OTHICHIJIIMKOIh W TIHUIEPUH: CTpOeHHe, (U3NYecKue u
XAMUYECKHE CBOMCTBA (B3aMMOJICHCTBHE CO MIEIOYHBIMI METAJIaMH, Ka4eCTBEHHAs PEaKIHsl Ha
MHOTOATOMHbIE CIUPTHI). JlelicTBUe Ha opraHu3M uenoBeka. llpuMeHeHue riauuepuHa u
ATHIICHTJTHKOJISL.

®deHoJI: CTPOCHHE MOJICKYNBI, (PU3NYECKHe W XHUMHUYECKHE CBOMCTBA. TOKCHUYHOCTH
(denona. [Ipumenenue geHoa.

Anpneruapl M kemonwvl. DopManbAerul, auneTaubAETHA: CTPOCHUE, (QU3HUYECKHE U
XMMUYECKHE CBOMCTBAa (pEaKkUMU OKHUCIEHHS U BOCCTAHOBJICHMS, KAuyeCTBEHHBIE PEAKIIHM),
MOJIy4EeHUE U IPUMEHEHHE.

OnHOOCHOBHBIE IpeseIbHbIE KapOOHOBBIE KHCIOTHl. MypaBbUHAs U YKCYCHasi KMCJIOTBI:
CTpO€HHUE, PU3NUECKUE U XMMHUYECKHE CBOMCTBA (CBOMCTBA, OOLIME JUIsl KJlacca KUCIIOT, peakusl
sTepupUKalMK), MoldydeHHue M npuMmeHeHue. CreapuHOBass M OJIEMHOBas KHUCIOTHI Kak
IIPEJCTaBUTENIN BBICIINX KapOOHOBBIX KUCIOT. Mblja Kak COJIM BBICIIMX KapOOHOBBIX KHCIIOT,
UX MOIOILEe ICHCTBHE.

CrnoxHble 3(pUpbl KaK MPOU3BOJHBIE KApOOHOBBIX KUCIOT. ['MAPOIN3 CIOXKHBIX 3QHUPOB.
XKupsl. ['maponus xupos. Ilpumenenue xxupoB. buonoruyeckas posib KHUpPOB.

VYraeBoJipl: cocTaB, KiIacCU(pUKaLus yriieBoA0B (MOHO-, IU- U Mojucaxapubl). ['roko3a —
IPOCTEHUIINI MOHOCAXapuA: OCOOEHHOCTH CTPOEHMS MOJIEKYJbl, (U3MUECKUE U XUMHUYECKUE
cBoiictBa (B3aumozelcTBue ¢ ruapokcuoM Meau(ll), oxucieHne aMMHayHBIM PacTBOPOM
okcuma cepeopa(l), BoccraHOBIEHHE, OpOXKEHHE TJIOKO3bI), HAaxXOXJIECHHWE B IPUPOJE,
IpUMeHeHue, ouosornyeckas poJib. Porocunre3. PpyKkTo3a Kak U30Mep INIFOKO3bI.

Kpaxman u nemnronosa kak npupojaHble noguMmepsl. CTpoeHne Kpaxmaia U IeJUTION03bI.
dusnueckue 1 XMMUYECKHe CBOMCTBA KpaxMaia (THIpoJin3, KaueCTBEHHAsl Peaklus C HOJA0M).

DKCIepUMEHTAIbHbIE METOJbl HM3Y4YEHHUS BEIIECTB M MX MPEBpallleHHii: IMpOBEACHUE,
HaOroleHNe W ONMCAaHUE JEMOHCTPALIMOHHBIX OINBITOB: TOPEHHE CIHUPTOB, KaueCTBEHHbIE
peaknuMyu OJHOATOMHBIX CHUPTOB (OKucieHue s3TaHoia okcuaoMm Meau(ll)), MHOroatoMHbIX
cnupToB (B3aumojeicTBue raunepuHa c¢ ruapokcugoM wmeau(ll)), ampmerunoB (okucieHue
aMMHMa4yHBIM pacTBopoM okcuja cepeopa(l) u runpokcuaom wmemu(ll), B3aumoneiicTBue



KpaxMajga C HOJIOM), MPOBEICHUE MPAKTHYECKONW pabOTHI: CBOWCTBA pacTBOpa YKCYCHOU
KHUCIIOTBHI.

Pacuérnble 3amaum.

Bbruncnenuss mo ypaBHEHHMIO XMMHYECKOW peakuuu (Macchl, 00BbEMa, KOJIMYECTBA
HCXOJHOTO BELIeCTBa WJIM NPOAYKTa peakUuu [0 HM3BECTHBIM Macce, 00bEMY, KOJUYECTBY
OJIHOTO M3 UCXO/HBIX BELIECTB WU IPOAYKTOB PEAKIIUH).

AzoTconepKale OpraHn4eckie CoeAMHEHNUS.

AMUHOKUCIOTBl Kak aM(OTEpHblE OpraHuyeckue coeauHeHus. Pusznyeckue u
XMMHMUYECKHUE CBOICTBA aMUHOKHUCIOT (Ha Mmpumepe IiuuuHA). buonornueckoe 3HaueHue
aMuHOKHCIIOT. [lenTumpl.

benku kak npupojHble BBICOKOMOJIEKYJSpHbIE coenuHeHus. llepBuuHasi, BTOpUYHAs U
TpeTHYHasi CTPyKTypa OenkoB. XHUMHYECKHE CBOMCTBa OEIKOB: TUAPOJIN3, JEHATyparlus,
KaueCTBEHHbBIE PEAKIINH HA OEIKH.

DKClepUMEHTAJIbHBIE METOJIbl M3YYEHUS BEIIECTB M UX IpPEeBpalIleHUIl: HaOmoJaeHue U
ONMCAHHE JEMOHCTPALMOHHBIX ONBITOB: JEHaTypalus OelIKOB NpU HarpeBaHUM, I[BETHHIE
peakiuu 6eIKOB.

BrbicokomoliekyJisipHble cOeIMHEHH s

OcHOBHbBIE TOHSATHS XUMHH BBICOKOMOJIEKYJISIPHBIX COEIUHEHMI: MOHOMEp, MOJIUMED,
CTPYKTYpHOE 3BEHO, CTENEHb MOJMMEPHU3alH, CPEOHSAs MoJyIeKylspHas Macca. OCHOBHbIE
METO/Ibl CHHTE3a BHICOKOMOJIEKYIISIPHBIX COETUHEHUHN — MOJIMMEPHU3aLUs U MOJUKOHICHCAIINS.

DKCIepUMEHTAIbHBIE METO/IbI M3YYEHHUsl BEIIECTB UM MX MpEBpallleHUil: 03HaKOMJICHHE C
oOpa3lamMu NpUPOIHBIX U HCKYCCTBEHHBIX BOJIOKOH, TIACTMACC, KAyYyKOB.

MexnpenMeTHbIE CBSI3H.

Peanuzanust MeXnpeaMETHBIX CBA3€d NMPU M3YYEHUHU OpraHudeckoil xumuu B 10 kiacce
OCYILIECTBJISIETCSl Yepe3 HCIOJb30BaHHWE KaK OOLIUMX €CTECTBEHHO-HAY4YHBIX MOHSATHH, Tak W
MTOHSATUH, SBIIAIOIIMXCS CUCTEMHBIMH JUIS1 OTAENBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOTO [IUKJIA.

OO1ue ecTecTBEHHO-HAy4YHbIE MOHSATHUS: SBJICHHE, HAyYHBIM (akT, TUIOTe3a, 3aKOH,
TEOpUs, aHadu3, CHUHTE3, KiIaccupukalus, MEePUOJUYHOCTh, HAOIIOJACHUE, H3MEPEHHUE,
JKCIIEPUMEHT, MOJICITUPOBAHUE.

®du3nka: Matepus, SHEPTHs, Macca, aTOM, 3JIEKTPOH, MOJIEKYJIA, SHEPreTUYECKUN YPOBEHb,
BEIIECTBO, TeJ0, 00BEM, arperaTHOe COCTOSIHUE BEIIecTBa, (PU3NUECKUE BEIUUYMHBI U €IUHUIIBI
UX U3MEPEHUS.

buonorus: knerka, opranusm, Ouocdepa, oOMEH BEIIECTB B OpraHusme, (POTOCHHTE3,
OMOJIOTMYECKH aKTUBHBIE BellecTBa (OENKU, YIIIEBOIbI, )KUPBL, (DEPMEHTHI).

I'eorpadust: MuHEpasbl, FOpHbIE TOPO/IbI, MOJIE3HBIE HCKOTIAEMbIE, TOTUIUBO, PECYPCHI.

TexHONorus: MUIIEBbIE MPOAYKTHI, OCHOBbI PAllMOHAJIBHOTO MUTAHUs, MOIOIINE CPE/ICTBA,
JIEKAPCTBEHHBIE U KOCMETUYECKHUE MperapaThl, MaTepuaibl U3 HCKYCCTBEHHBIX U CUHTETUYECKHUX
BOJIOKOH.

11 KJIACC
OBILIASA U HEOPTAHUYECKASA XUMUSA
Teopernyeckue 0CHOBbI XMMHUH

XuMu4yeckuil sneMeHT. AtroMm. Sapo aroma, HM30TOMBL. JNEKTpOHHas 000JIOYKA.
DHepreTUYeckKre ypoBHH, MOAYPOBHU. ATOMHBIE opOuTany, S-, pP-, d- anemeHTh. OCOOCHHOCTH



pacnpeesnieHus: 3JEKTPOHOB 10 OpOUTAIsIM B aTOMAax 3JEMEHTOB IEPBBIX YETHIPEX MEPHUOIOB.
DneKTpoHHask KOH(UTYpaIus aTOMOB.

Ilepnoguueckuit 3axkoH u Ilepuomuueckas cucremMa XuMuU4ecKux dsjeMeHtoB JI. M.
MenneneeBa. CBsA3b NEPUOAMYECKOTO 3akoHa M Ilepuonnyeckoil CHUCTEMBI XUMHYECKHX
anemenToB JI. V1. MenzeneeBa ¢ COBpEMEHHON TEOpPHUEl CTPOEHUS aTOMOB. 3aKOHOMEPHOCTHU
M3MEHEHHsI CBOMCTB XUMHUYECKUX IIEMEHTOB M 00pa3yeMbIX UMH MPOCTHIX U CIOKHBIX BEIIECTB
10 rpynam M rnepuojiaM. 3HaueHHe NePUOJUUECKOT0 3aKOHA B Pa3BUTHU HAYKHU.

Crpoenue BeliecTBa. XUMHUYECKas CBs3b. Buabl XUMHYECKOM CBsI3UM (KOBaJEHTHas
HETOoJIsIpHAsl W TOJIApHAs, MOHHASA, METaJIMuecKas). MexaHu3Mbl 00pa30BaHMs KOBAJCHTHOM
XUMUYECKON CBsi3U (OOMEHHBIN M JIOHOPHO-aKIenTOpHBIN). BomopoaHas cBsa3p. BajaeHTHOCTD.
DneKTpooTpULATENbHOCTh. CTeneHb OKUCIEeHUs. VIOHBI: KATUOHBI U @HUOHBI.

BemecTBa MOJIEKYASIPHOrO W HEMOJIEKYISPHOIO CTPOEHUS. 3aKOH MOCTOSHCTBA COCTaBa
BELIECTBA. TWUMBl KPUCTAJUIMUECKUX PEHMIETOK. 3aBUCUMOCTb CBOMCTBAa BELIECTB OT THUIA
KPUCTAJUIMYECKOMN PEIIETKH.

[Tonatue o qucnepcHsIX cucreMax. MICTMHHBIE M KOJIIIOMAHBIE pacTBOpBL. MaccoBast 101
BEILIECTBA B pacTBOpE.

Knaccudukanuss Heopranmueckux coeauHeHud. HomeHkmatypa HeopraHudeckux
BellecTB. ['eHeTnyecKkas CBSI3b HEOPraHWYECKHX BEIIECTB, IMPUHAMICKANUX K PATUYHBIM
KJIacCaM.

Xumuyeckass peakius. Krnaccupukanuss XUMHUYECKHX pPEaKIMi B HEOPraHMYecKoW u
OpraHNYEeCKOM XHMHH. 3aKOH COXPaHEHUs] MAcChl BEIIECTB, 3aKOH COXPAHEHUs W IPEBPAILCHUS
SHEPrUM IPU XUMHUYECKUX PEAKLUAX.

CkopocTh peakuuu, €€ 3aBUCUMOCTb OT pa3iIMyHbIX (akTopoB. OOpaTHMbIE pEaKLUU.
Xumuyeckoe paBHOBecHe. (PakTOpbl, BIUAIOIUE HA COCTOSHHE XMMHYECKOTO DPABHOBECHS.
[Tpunnun Jle [latense.

OnexrponauTtnueckas aucconuanus. CuibHble M ciadble 31eKTpoauTsl. Cpena BOAHBIX
pPacTBOPOB BEILECTB: KUCIIas, HEUTpaJIbHAs, 1EJIOYHAs.

OKHCANTENTBHO-BOCCTAHOBUTEIIBHBIE PEAKIIUH.

OKCIIEpUMEHTAJIBHBIE METObl M3YyYEHHUS BEUIECTB M UX IPEBPAILCHUI: JAEMOHCTpaLus
tabmun «llepuonnueckas cucrema xumuueckux snemeHtoB JI. M. MenneneeBa», usydeHue
Mojienell KPUCTAJUIMYECKUX peIETOK, HaOMIOACHHWE U OIMCaHME JEMOHCTPALlMOHHBIX U
71a00paTOPHBIX ONBITOB (PA3JIOKEHHE IEPOKCHAA BOAOPOJA B IPHUCYTCTBUM KaTalu3aTopa,
OIIPEJICIIEHUE CPEAbl PACTBOPOB BEILECTB C NOMOIIBI YHUBEPCAJIBHOTO MHIMKATOPA, PEAKLUU
HMOHHOTO OOMeEHa), IpPOBEAECHUE IMpaKTHUECKOW paboThl «BiusHue pa3iauyHbIX (PaKTOPOB Ha
CKOPOCTb XUMHUYECKOU pEaKLIUN».

Pacuérnbie 3agaun.

Pacu€rbl 10 ypaBHEHUAM XMMHYECKUX PEAKLUN, B TOM YUCIIE TEPMOXUMHUYECKUE PACUYETHI,
Pacu€Thl C UCIIOJIB30BAHUEM IIOHSTHS «MAcCOBas JOJIS BEIIECTBAY.

Heoprannyeckas xumus

Hemeramnel. Ilomoxenune HemeramnoB B Ilepuoamyeckoi cuCTEME XMMHUYECKUX
anementoB JI. M. MenzaeneeBa M 0COOEHHOCTH CTpoeHHMs atoMoB. dusnueckue cBoiicTBa
HEMETaJUIOB. AJIJIOTPOIUS HEMETAJUIOB (Ha MpUMepe KUCI0poa, cepsl, pocdopa u yrieposa).

XUMHUECKHE CBOMCTBAa BaXKHEHIIMX HEMETAJUIOB (rajlor€HOB, cepbl, a3o0Ta, (ocdopa,
yriepoja U KpeMHUs) U UX COeTUHEHUH (OKCUIOB, KUCIOPOJICOIEPKAIIUX KUCIOT, BOJOPOIHBIX
COCTMHCHMIA).

[IpuMeHeHrEe Ba)KHENIIUX HEMETAUIOB U UX COCIUHEHUM.



Mertaiel. [lonoxenue meramioB B [leproauyeckoil CUCTEME XUMUYECKUX AJIEMEHTOB /JI.
N. MenneneeBa. OCOOCHHOCTH CTPOCHHSI JEKTPOHHBIX 000JI0YEK aTOMOB MeTayioB. OOimue
¢usnveckue cBoiicTBa MeTayuioB. CIUIaBbl METAIOB. DIEKTPOXUMHUYECKUH DA HaNpsHKEHUH
METaJJIOB.

XUMHUYECKHE CBOMCTBA BAXKHEMIIUX METAJIOB (HATpWil, Kalud, KaJbIMH, MarHuw,
QTIOMUHUM, IIMHK, XPOM, JKEJI€30, ME/Ib) U UX COCTUHEHUN.

OOmrre cnocoObl mosrydeHus: MeTayuioB. [IpaMeHeHe MeTaioB B OBITY U TEXHHKE.

DKCHEpPUMEHTAIbHBIE METOJbl HW3Y4YEHHUs BEHIECTB M HMX MPEBpallCHUN: HW3yYCHHUE
KoJuleKuuu «MeTajuibl M CIUTaBbl», OOpa3lOB HEMETAJUIOB, PEIIEHHE SKCIEPUMEHTATBHBIX
3ama4, HaOJNIOJICHUE W  ONHCAHWE JCMOHCTPAIMOHHBIX H  JTAOOPATOPHBIX  OTIBITOB
(B3amMoOIeiCTBUE THUIAPOKCHIA ATIOMUHMS C PAaCTBOPAMH KHCJIOT W IIEJIOuYed, KauyeCTBEHHBIC
peakiiy Ha KaTUOHBI METAJIJIOB).

Pacuétnbie 3amaun.

Pacuérel maccel BemiecTBa mwiM 00bEMa Tra3oB MO U3BECTHOMY KOJIMYECTBY BEIECTBA,
Macce Wi 00bEMY OJHOTO M3 yYaCTBYIOUIMX B PEAKIMU BEIIECTB, pacu€Thl Macchl (00BEMA,
KOJIMYECTBA BEIIECTBA) MTPOIYKTOB PEAKIIMU, €CITH OJTHO U3 BEIIECTB UMEET MPUMECH.

XuUMUA U KU3Hb

Ponps xumun B 006ecTiedeHNH YKOJIOTHIECKOM, SJHEPTETUUECKOM M MUIIEBON 0€30MMacHOCTH,
pa3BUTHU MeAWIUHBL. [loHATHE O HAydHBIX METOJaX ITO3HAHUS BEHIECTB M XUMHUUYECKHUX
peaKuum.

[IpencraBnenuss 00 OOMMX HAyYHBIX TMPUHIMIAX [POMBIILICHHOTO TOJYYEHUS
Ba)KHEHIIINX BEIIECTB.

UYenoBek B MHpEe BEIIECTB W MAaTEpPUATOB: BAXKHEHIIME CTPOUTENbHBIE MaTE€pUAIbI,
KOHCTPYKIIMOHHBIE MaTepHalbl, KPacKH, CTEKJIO, KEpaMHMKa, MaTepHaslbl JUIsl SJIEKTPOHUKH,
HaHOMAaTepHUallbl, OPraHUUYECKHE U MUHEPATIbHbIE yI0OpEHUSI.

XUMHUS U 3/I0pOBBE YEJIOBEKA: MpaBWia HCIOJB30BAaHUS JIEKAPCTBEHHBIX IPENaparoB,
npaBuia 6€30MacHOTO UCOIb30BaHUS MPENapaToB OBITOBON XMMHUHU B IOBCEIHEBHOM JKU3HH.

MexnpeaMeTHbIE CBSI3H.

Peanu3zanust MeXnpeaAMETHBIX CBSA3EH MpU U3y4eHHH OOIIel M HEOpPraHU4eCKOW XMMHUU B
11 xnacce ocylIecTBISETCS Yepe3 MCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYUHBIX MOHSITHIA,
TaK ¥ NOHATHH, SIBJISIOIUXCS CUCTEMHBIMU JJI OTAEIBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOTO
LHKIIA.

OO1ue ecTecTBEHHO-HAYYHbIE MOHSTHUS: HAaydHbIH (akT, TUIIOTE3a, 3aKOH, TEOpus,
aHalu3,  CHHTE3,  KilacCHUpHUKanus,  MEePUOAUYHOCTb,  HAONIOJCHHE,  IKCIEPUMEHT,
MO/JIETMPOBAHUE, U3MEPEHUE, SBJICHHE.

®dusnka: Marepusi, SHEPrus, macca, aroM, JIEKTPOH, MPOTOH, HEUTPOH, HWOH, U30TOI,
PaMOaKTUBHOCTh, MOJIEKYJa, SHEPTeTUYECKUIl YPOBEHb, BEIECTBO, TeJ0, 00BEM, arperaTHOe
COCTOSTHUE BEIIeCTBa, GU3NUECKUE BEIMUUHBI U €AUHULIBI UX U3MEPEHUS, CKOPOCTb.

buonorus: kierka, opraHu3M, JKOCHCTeMa, Ouocdepa, Makpo- M MHKPOIIEMEHTHI,
BUTaMUHBI, 0OMEH BEIIECTB B OpPraHU3Me.

I'eorpadust: MuHEpabl, TOpHBIE TOPO/IbI, MOJIE3HBIE HCKOTIAEMbIE, TOTUIUBO, PECYPCHI.

TexHnonorus: XUMUYECKast MPOMBILIJIEHHOCTb, METaJUTyprus, MIPOU3BOJCTBO
CTPOUTENBHBIX MaTepuaios, CEIbCKOXO3SIICTBEHHOE MIPOU3BO/ICTBO, MUIIEBAS
MIPOMBIIIJIEHHOCTh, (papMalleBTUYECKasi MPOMBIIUIEHHOCTh, MPOU3BOJCTBO KOCMETHYECKHUX
npenapaTroB, MPOU3BOJACTBO KOHCTPYKIMOHHBIX MaT€pUaoB, 3JIEKTPOHHAS MPOMBILIIEHHOCTD,
HaHOTEXHOJIOTHUH.






[UNIAHUPYEMBIE PE3VJIBTATBI OCBOEHUA IIPOI'PAMMLI 110 XUMHWHN HA
BFA30BOM YPOBHE CPEJJHEI'O OBIIEI'O OEPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

®I'OC COO ycranaBnmuBaeT TpPeOOBaHHUS K pE3yJIbTaTaM OCBOCHHUS OOYJarOITUMHUCS
IIporpaMM cpenHero oo0mero oopazoBaHus (JIMYHOCTHBIM, METANPEIMETHBIM U IMPEIMETHBIM).
HayuHo-meroanueckoii OCHOBOM [uid pa3paldOTKU IUIAHUPYEMBIX PpE3YyJIbTaTOB OCBOEHUS
[IPOrpaMM CpeIHEro oOuiero 00pa3oBaHus ABISETCS CHCTEMHO-AEATEIbHOCTHBIN MOAXO0/.

B cootBeTcTBUM € CUCTEMHO-AESTEIBLHOCTHBIM IMOJIXOJOM B CTPYKTYpE JMYHOCTHBIX
pe3yJIbTaTOB OCBOEGHHS NpeaMmeTa «XHUMHsD» Ha YpPOBHE CpeaHero oouiero oOpazoBaHus
BBIJICJIEHBI CIIEIYIOIINE COCTABIISIIOIINE:

OCO3HaHUE OOYYAIOIIUMHUCSI POCCUUCKOU TPAXKTAHCKOW HMJIEHTUYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSITEIBHOCTH U CAaMOOIIPEIETICHHIO;

HaJM4ue MOTUBALIUU K 00YyYEHUIO;

L[eJIeHaNpaBJIeHHOE PAa3BUTHE BHYTPEHHUX YOEKICHHI JIMYHOCTU HA OCHOBE KIIFOUEBBIX
LIEHHOCTEN U UCTOPUUECKUX TPAAULINNA 6a30BOM HayKH XUMUU;

TOTOBHOCTh M CIOCOOHOCTh OOYYaroIIMXCs PYKOBOJICTBOBAThCSI B CBOEH AESITEIBHOCTU
LIEHHOCTHO-CMBICJIOBBIMM ~ YCTAHOBKAMH, TMPUCYIIUMHU LIEJOCTHOM CHCTEME XMMHUYECKOTO
o0pazoBaHUs;

HaJM4yue TMPaBOCO3HAHMS HKOJIOTUYECKON KyJIbTypbl M CHOCOOHOCTH CTaBUTh LIETH U
CTPOMTH J)KU3HEHHBIE TIAHBI.

JIMYHOCTHBIE pEe3yJabTaThl OCBOCHUs INpeaMeTa «XHMHsS» JIOCTUraloTCs B €IUHCTBE
yu4eOHOM M BOCHMTATEIBbHOW JEATENBHOCTH B COOTBETCTBUM € T'yMaHUCTHYECKHMH,
COLIMOKYJIbTYPHBIMH, JyXOBHO-HPAaBCTBEHHBIMHM IIEHHOCTSAMM M HJeaJaMH POCCUIICKOTro
IpaXXJIaHCKOTO OOIIecTBa, NPUHATBIMH B OOIIECTBE HOPMAMHM U HpPaBUIAMU IOBEIEHMUS,
CIOCOOCTBYIOIIMMHU MPOLIECCaM CAaMOIIO3HAHUS, CAMOPA3BUTHUSA M HPAaBCTBEHHOTO CTAHOBJICHUS
JIMYHOCTHU O0YYarOLINXCSL.

JIMYHOCTHBIE PE3yNbTaThl OCBOCHUS NpeaMeTa «XUMUS» OTpaxaroT CPOPMHUPOBAHHOCTh
ONbITa IO3HABATEJIbHOM M MPAKTMYECKOW JEATENbHOCTH OOydaroluxcs [0 pealu3aluu
IIPUHATBIX B OOLIECTBE [IEHHOCTEH, B TOM YHCJIE€ B YaCTH:

1) rpaxIaHCKOro BOCIIMTAHUA:

0CO3HaHMS 00YYaIOIIMMUCSA CBOMX KOHCTUTYLIMOHHBIX ITPaB U 00sA3aHHOCTEH, yBaKeHUS K
3aKOHY U NPaBOINOPAIKY;

NPEJCTAaBICHUS O COLMAIbHBIX HOpPMax M IMpaBWIaX MEXJIMYHOCTHBIX OTHOLIEHHH B
KOJUJICKTHUBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKOW JEATEIILHOCTHU IIPU CO3JIaHUU YUYEOHBIX IPOEKTOB,
peleHnH y4yeOHBIX U IM03HABATEIbHbBIX 3371a4, BHIIOJIHEHUN XUMHUECKUX KCTIEPUMEHTOB;

CMOCOOHOCTH TIOHUMATh U IPUHUMATh MOTHBBI, HAMEPEHHUS, JIOTUKY U apTyMEHTBI IPYTUX
IIPU aHAJIM3€ PA3JIMYHBIX BUJIOB YUEOHOH 1A TENBHOCTH;

2) IaTpHOTHYECKOI0 BOCIIUTAHMA

LIEHHOCTHOTO OTHOIIEHHS K MCTOPUYECKOMY M HAyYHOMY HAacCJIEJUI0 OTEUECTBEHHOU
XUMUHY;

YBaKEHHsI K IpoOIlecCy TBOpYECTBA B OOJACTH TEOPUM M MPAKTUYECKOTO MPHUMEHEHHUS
XMMUH, OCO3HAHUS TOTO, YTO JOCTIKEHHS HAyKH €CTh pe3yJbTaT JUIMTENbHBIX HaONI0JCHUH,
KPOTIOTJIUBBIX SKCIIEPUMEHTAIBHBIX TOUCKOB, MOCTOSTHHOTO TPY/a YUEHBIX U IPAKTUKOB,;



WHTEpeca ¥ I[O3HABATEIBHBIX MOTHBOB B TMOJIYYCHHH H TMOCIEAYIOIIEM aHaJIHn3e
nH(OPMAIIUU O MEPEIOBBIX JOCTHKCHHUSIX COBPEMEHHOW OTEUECTBEHHOW XHMHH,

3) AyXOBHO-HPABCTBEHHOI0 BOCTIMTAHUS:

HPABCTBEHHOT'O CO3HAHUS, 3TUYCCKOTO MTOBEACHHUS,

CIIOCOOHOCTH OIICHMBATh CHUTYal[MH, CBS3aHHBIE C XUMHUYCCKHUMH SBIICHUSIMHU, U
MPUHUMATh OCO3HAHHBIC PEIICHHS, OPUEHTUPYICh HA MOPAIbHO-HPABCTBEHHBIC HOPMBI H
IIEHHOCTH;

TOTOBHOCTH OIICHMBATh CBOE TOBEICHHWE W TIOCTYIIKM CBOHMX TOBapHINEH C IMO3HINN
HPABCTBEHHBIX U ITPABOBBIX HOPM M OCO3HAHUE TIOCIICICTBUN ITHX TOCTYIIKOB;

4) popMupoOBaHHS KYJIbTYPHI 310POBbSI:

MMOHUMAaHMs 1LIEHHOCTeM 310poBOro U Oe3omacHoro oOpa3a >KH3HH, HEOOXOJMMOCTH
OTBETCTBEHHOTO OTHOIIICHUS K COOCTBEHHOMY (PM3UUYECKOMY U TICHXUYECKOMY 37I0POBBIO;

coOo/IeHns MpaBmiI O€30MacHOTO OOpalIeHus] ¢ BEIIECTBAMU B OBITY, MOBCEIHEBHOM
KU3HU U B TPYJIOBOU JICATSIHHOCTH,

MOHMMAHKS [EHHOCTH TMPaBWI WHIUBUAYAILHOTO W KOJUISKTUBHOTO 0€30I1acHOTO
TTOBEJICHUS B CUTYAITUAX, YTPOXKAIOIINX 37I0POBBIO U HKHU3HH JIFOJICH;

OCO3HAHUS TOCIICJICTBUN M HENPHUATHS BPEIHBIX TPUBBIYEK (YIIOTPEOJICHHS aIKOTOJIS,
HapKOTHUKOB, KypeHHs);

5) Tpya0BOro BoCuTAHMS:

KOMMYHHKAaTHBHOW KOMIIETEHTHOCTH B  Y4eOHO-HMCCIIEI0BATEIBCKOW JICATEIIHBHOCTH,
OOIIECTBEHHO TIOJIC3HOM, TBOPUECKOM M IPYTUX BUJIAX JICATEITHBHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YyYacTHE€ B PEIICHUH MPaKTUUYECKUX 3aJad COLMAIbHOU
HaIpaBJIEHHOCTH (B paMKaX CBOETO Kjlacca, IKOJIbI);

MHTEpeca K MPaKTUYECKOMY H3YYEHHIO Mpo(eccHil pa3iMyHOro pojaa, B TOM 4YHCIE Ha
OCHOBE IPUMEHEHUS IPEIMETHBIX 3HAHUH 110 XUMUH;

YBaXKEHHUS K TPYY, JIOASAM TpYyJa U pe3ylibTaTaM TPYI0BOil e TEIbHOCTH;

TOTOBHOCTH K OCO3HaHHOMY BBIOOpDY WHIUBUAYAIbHOW TpPaeKTOpUU OOpa30BaHUA,
Oynaymieil mpodeccu U peaau3alnuud cOOCTBEHHBIX KU3HEHHBIX IUIAHOB C YY4ETOM JIMYHOCTHBIX
MHTEPECOB, CIIOCOOHOCTEH K XMMHUH, UHTEPECOB U MOTpeOHOCTEN 00I11eCTBRa;

6) K0JIOrN4eCKOro BOCIIMTAHUA:

9KOJIOTHYECKHU 11eJIeCO00Pa3HOro OTHOIIECHUS K MPUPOJIE, KaK UCTOUHUKY CYIIECTBOBAHUS
JKM3HH Ha 3emIie;

MMOHUMAaHHUS TI00aIBHOTO XapakTepa SKOJOTHUYECKUX MPOOeM, BIUSHHUS 3KOHOMUYECKHX
MIPOLIECCOB HAa COCTOSIHUE TPUPOTHON U COLUATIBHOU CPEIbL;

OCO3HAHHUS HEOOXOAMMOCTHU MCIIOJIB30BAHUS JOCTUKEHUN XUMHH Ui PELICHUSI BOIIPOCOB
paIMOHAaIBLHOTO MPUPOAOTIONB30BAHUS;

AKTUBHOTO HETPUATHS NEHCTBUI, MPUHOCAIINX BPEIl OKpYXKAIOUIeH MPUPOIHOU cpere,
YMEHHUsSI TPOTHO3MPOBATH HEOIArONPUSATHBIE SKOJIOTMUYECKUE MOCIEACTBHS MPEeIIpPUHUMAEMBIX
JIEMCTBUI U NIPEIOTBPALLATH UX;

HaJIW4Yus PA3BUTOTO HSKOJOTHYECKOTO MBIIUICHUS, JKOJOTHYECKOW KYJIbTYphI, OIBITA
JESITENFHOCTH  DKOJOTUYECKOW HANpaBIE€HHOCTH, YMEHHUS PYKOBOJCTBOBAThCS HMH B
MO3HABATEIHbHON, KOMMYHUKATUBHOMN U COLIMATBHON MPAKTUKE, CHOCOOHOCTH M YMEHHSI aKTUBHO
MIPOTUBOCTOSATH UCOJIOTUH XeMO(pOoOuH;

7) IEeHHOCTH HAYYHOI0 MO3HAHUS:

c(hOpPMUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO
Pa3BUTHUS HAYKH U OOIIECTBEHHOW MPAKTUKU;



MOHMMaHUS CHeUu(UKA XUMHHM KaKk HayKH, OCO3HaHHMA €€ poiu B (OPMHPOBAHUHU
PalMOHAIBLHOTO HAYYHOI'O MBILLJIEHUS, CO3/IaHUU LEJIOCTHOIO IIPEICTaBICHUs 00 OKpPYKaIOLIEM
MHUpE KaKk O €JUHCTBE IMPHUPOAbI M YEJIOBEKA, B MO3HAHWU IPUPOJHBIX 3aKOHOMEPHOCTEN U
pereHnn mpoodaeM coXpaHeHHs! IPHUPOTHOTO PABHOBECHS;

yOexAEHHOCTH B 0CO0OM 3HAUMMOCTH XMMMM JUIsI COBPEMEHHOM IMBWIM3ALMMU: B €€
I'YMaHUCTUYECKOW HAIIPaBJIEHHOCTH M BaKHOM POJIM B CO3/aHUM HOBOW 0a3bl MaTepuaibHOMN
KYJIbTYpbI, PELIEHUH IT100abHBIX NPOOJIEM YCTOMYMBOTO Pa3BUTHS YEJIOBEYECTBA — CHIPHEBO,
SHEPreTUYECKOM, IMHUIIEBOW M DKOJIOTUYECKOM O€30MacHOCTH, B Pa3BUTUU MEIUIUHBI,
00eCTeYeHn! YCIOBHH YCIEITHOTO TPyJa U SKOJIOTUYECKA KOM(DOPTHON KU3HU KAXKIOTO YiIeHa
00IIIeCTBA;

€CTECTBEHHO-HAyYHONH TI'PaMOTHOCTH: TIIOHMMAaHHUS CYIIHOCTH METOJOB IO3HaHMUS,
HCIOJIb3YEMBIX B €CTECTBEHHBIX HAyKaxX, CIIOCOOHOCTH MCIOJIb30BaTh MOJy4YaeMble 3HAHMS TS
aHaJin3a U OOBACHEHUs SBJICHUHM OKPYXKAIOUIETO MHpa U MPOUCXOAAIIUMX B HEM H3MEHEHUH,
YMEHHUS JielaTh 000CHOBAHHBIE 3aK/IIOUEHHUSI HA OCHOBE HAyYHBIX (DAKTOB M UMEIONINXCS JAHHBIX
C LIEJIBIO MOJIyYEHUS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO MCIOJIb30BaTh XUMUYECKUE 3HAHUSA JUTSl pelIeHUs TpodiieM
B pEAJIbHBIX KU3HEHHBIX CUTYalHSIX;

MHTEpeca K MO3HAHUIO U HCCIIE0BATEIbCKOM NesITENbHOCTH;

TOTOBHOCTH M CIHOCOOHOCTH K HENpPEephIBHOMY OOpa3oBaHHI0 M CcaMOO0Opa3oBaHHIO, K
AKTUBHOMY TIIOJYYE€HHIO HOBBIX 3HAaHMM MO XMMHHM B COOTBETCTBHUM C JKU3HEHHBIMU
MOTPEOHOCTSAMU;

WHTEpeca K OCOOEHHOCTSM Tpyda B pa3audHbIX cdepax npodeccrHoHaTbHON
JESITEIIHOCTH.

METAIIPEIMETHBIE PE3YJIbTATbBI

MeranpeaMeTHbIE PE3YJIbTaThl OCBOCHHUS Yy4eOHOTO TpenMera «XuMHUsS» Ha YpOBHE
cpenHero oOmiero oopa3oBaHus BKIIFOYAIOT:

3HaYMMbIC I (OPMHPOBAHUS MHUPOBO33PEHUS OOYUYAIOIIMXCSA MEXKIUCIUIUTMHAPHBIE
(MexTpeIMeTHBIC) OOIeHayYHbIC TIOHATHS, OTPAKAIONINE 1IEJIOCTHOCTh HAYYHOW KapTUHBI MUpPa
U crerpuKy METOI0B ITO3HAHMS, UCII0JIB3YeMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIECTBO,
SHEPTHsl, SBJICHUE, MPOIIECC, CHCTEeMa, HAy4HbIH (DAKT, MPUHIUI, THIIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOPHs, UCCIICIOBaHKE, HAOIIOCHUE, U3MEPEHUE, IKCIIEPUMEHT U JAPYTHe);

yYHHUBEpCaIbHbIE yueOHbIe JEHCTBHSA (mo3HaBaTeIbHEIE, KOMMYHUKATHUBHBIE,
perynaTuBHble), obecreynBaronie QGopMuUpoBaHHE (QPYHKIUOHAIBHOW TPAMOTHOCTH U
COILIMANIFHOM KOMIIETEHIINH 00y4JaroluXcs;

CHOCOOHOCTh ~ OOyYaloOIIMXCA  MCIOJb30BaTh  OCBOCHHBIE  MEXAMCLUUIUIMHAPHBIC,
MHPOBO33PEHUYECKUE 3HAHUS M YHHBEpCajbHble ydeOHBIE [EHCTBUS B MO3HABATENbHOU U
COI[MAIbHON MPAKTHUKE.

MertanpeaMeTHble pe3yabTaThl OTPAXKAlOT OBJAJCHHE YHUBEPCAIBHBIMU YUeOHBIMU
MM03HABATEIbHBIMH, KOMMYHUKATUBHBIMU U PETYIATUBHBIMU JICUCTBUSMU.

OBJajieHHe YHUBEPCAJIbHBIMHU YUeOHBIMHU MO3HABATEJIbHBIMH 1€HiCTBUAMM:

1) 6a30Bble JJOTHYECKHUE eCTBHS:

CaMOCTOSITENIBHO  (DOPMYIUPOBATh U aAKTYyaJU3UpOBaTh MPOOJIEMYy, BCECTOPOHHE €&
paccMaTpHuBaTh;

ONpeNeNsaTh LeNUu JeATEeIbHOCTH, 3aJaBas NapaMeTpbl U KPUTEPUHU HX JOCTHKEHUS,
COOTHOCHUTD PE3YJIbTATHI ACSITEIBHOCTU C MOCTABICHHBIMU LIEJISIMH;



WCIOJIb30BaTh TPU OCBOCHUW 3HAHWHA MPHUEMBI JIOTUYECKOTO MBINIJICHHUS — BBIJIEISTH
XapaKTepHbIC TPU3HAKK TMOHSATHA W YCTaHABIMBATh WX B3aWMOCBS3b, HCIIOIH30BAThH
COOTBETCTBYIOIINE OHSTHS IS 00BSICHEHUS OTJCIIBHBIX (DAKTOB U SIBJICHHIA,

BBIOMPATh OCHOBAHUS Ml KPUTEPHH TSI KITAaCCHU(UKAIIMH BEIIECTB M XUMUICCKUX PEAKIIHIA;

yCTaHABIUBATh IPHYNHHO-CJICICTBEHHBIC CBSI3U MKy NU3Y9aeMbIMU SIBJICHHUSIMH,

CTPOUTH JIOTHYECKUE PpACCYXACHHS (MHIYKTUBHBIC, JACIyKTHBHBIC, TI0 aHAJOTHH),
BBISIBIISITh 3aKOHOMEPHOCTH M IPOTUBOPEUYHS B PACCMATPUBAEMBIX SIBICHUSX, (POPMYITHPOBATH
BBIBOJIBI M 3AKJTFOUCHUS;

MIPUMEHSATH B MPOIIECCE MMO3HAHUS, UCIIOJIB3YeMbIe B XHMHUH CUMBOJIMYCCKUE (3HAKOBHIC)
MOJIeNH, MpeoOpa30BbIBATH MO/IEIbHBIE IPEICTABICHNUS — XUMUUECKUI 3HAK (CUMBOJI) 3JIEMEHTA,
XUMHYeCKass (opMysia, YpaBHCHHE XHMHUYECKOW pEakIuu — TMPU PEIICHHd YIeOHBIX
MO3HABATEIBHBIX M TPAKTHYSCKUX 3ajad, NMPUMEHATh Ha3BaHHBIC MOJCIHHBIC MPEICTABICHUS
JUTSL BBISIBIICHUS XapaKTEPHBIX IPU3HAKOB U3y4aeMbIX BEIICCTB U XUMHUCCKUX PEAKITUH.

2) 6a3oBbIe HCCI€A0BaTENbCKHE € CTBUS:

BJIQJICTh OCHOBAMH METOJIOB HAYYHOTO TTO3HAHUS BEIECTB U XUMUUSCKUX PEAKITUH;

dbopMmynupoBaTh LE€TM MW 33JaYd  UCCIEJOBAHHWSA, WCIOJIb30BaTh IIOCTABICHHBIE U
CaMOCTOSITENIbHO C(HOPMYJTUPOBAHHBIE BOIPOCHI B KAYECTBE MHCTPYMEHTA MO3HAHMSI M OCHOBBI
It GOPMHUPOBAHUS TUIIOTE3BI TIO TPOBEPKE MPABMILHOCTH BBICKA3bIBAEMBIX CYXJICHU;

BIIQJICTh HABBIKAMH CAMOCTOSITCILHOTO TUTAHWPOBAHHUS M TIPOBEICHHS YICHHUYCCKHUX
SKCIEPUMEHTOB, COBEPLICHCTBOBATh YMEHMsI HAOIIOAAaTh 3a XOJOM IpoIiecca, CaMOCTOSTEIBHO
MIPOTHO3UPOBATh €ro pe3yabTaT, (QOopMyIHpoBaTh OOOOIIEHHS U BBIBOJBI OTHOCHUTEIHHO
JOCTOBEPHOCTH PE3yJIbTaTOB MCCIIEJOBAHMS, COCTABIATH 0OOCHOBAHHBIN OTYET O MpOAETaHHON
pabore;

npuoOpeTaTh OMBIT YYCHUYECKOW MCCIIENOBATEILCKOW W TPOEKTHOW JIESTEIIbHOCTH,
MPOSIBIIATh CHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSATEIBLHOMY IOUCKY METOJOB pElIeHUs
MPAKTUYECKUX 3a7a4, IPUMEHEHHUIO Pa3IMYHBIX METOJIOB MMO3HAHMUSL.

3) pabora ¢ ungopmanmei:

OpUEHTHPOBAThCA B PA3IUYHBIX HCTOYHUKAX HHpopManuu (Hay4HO-TIOMYJIsIpHAs
JuTepaTypa XHUMHYECKOrO COJepXaHHus, CHpaBO4YHbe Mocobus, pecypcel HHTepHera),
aHAJIM3UPOBaTh HMH(GOPMALIMIO Pa3IUYHBIX BUAOB M (OPM MPEACTABICHUS, KPUTHUYECKU
OILICHUBATh €€ JOCTOBEPHOCTh U HEIIPOTUBOPEUUBOCTH;

(dbopMmynupoBaTh 3ampoChl U MPUMEHSTh pa3IUYHbIE METOJbl IMPHU TMOUCKE U O0TOOpe
uHpopManuy, He0OXOAUMOM /7Sl BBIMIOTHEHHSI YUeOHBIX 3a/1a4 ONpPeAeIEHHOIO TUTIA;

MPUOOPETaTh OMBIT UCIOJIb30BAHUS WH(OPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTUH H
Pa3IMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTUMAIBbHYIO (hOpMY MpeICcTaBiIeHUs UHPOPMAIUU (CXEMBI,
rpaduku, TuarpaMmsl, TaOIUIBI, PUCYHKH U IPYTHE);

WCIOJIb30BaTh HAy4yHBIM SI3bIK B KauyeCTBE CpeACTBa Mpu paboTe C XUMHUYECKOU
uHpopMalvel: TPUMEHATh MEXINpeaMETHbIE ((U3nuecKkue M MaTeMaTH4ecKHe) 3HaKu |
CUMBOJIBI, POpMyIbI, aO0peBHATYpPbI, HOMEHKIATYPY;

HCIO0JIb30BaTh U MpeoOpa30BhIBATh 3HAKOBO-CUMBOJIMUECKUE CPEJICTBA HATTISITHOCTH.

OBiaeHHe YHMBEPCAJIbHBIMH KOMMYHHMKATHBHBIMH AelCTBUSIMH:

3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYXJaeMOM TEMbI B XOJ€ TUAIIOTa W/WUIH JTUCKYCCHH,
BBICKa3bIBaTh HJEH, (OPMYTUPOBATh CBOM TMPEAJIOKEHUS OTHOCUTEIBHO BBITIONHEHUS
MIpeI0KEHHOM 3a/1a4H;



BBICTYIIaTh C IPE3EHTALMEN PEe3yabTaTOB IO3HABATEIBHOW AEATEIBHOCTH, MOJYyYEHHBIX
CaMOCTOSITEJIBHO WJIM COBMECTHO CO CBEPCTHUKAMHU IPU  BBIIOJHEHUM XUMHUYECKOTO
9KCIEPUMEHTA, IPAKTUYECKOW padOThl MO HCCIEJOBAHUIO CBOMCTB H3Yy4aeMbIX BEIIECTB,
peanu3anyu y4eOHOTrO IMpoekTa U (OPMYIHPOBATH BBIBOJBI IO PE3YAbTaTaM IPOBEIEHHBIX
WCCIICIOBAHUH ITyTEM COTJIACOBAHHUSI MO3UIIMIA B X0J1€ OOCY)KJICHUS 1 OOMEHA MHEHUSIMH.

OByajeHHNe YHMBEPCAJIbHBIMH PeryJsiTHBHBIMH 1eICTBUAMM:

CaMOCTOSITENIBHO IJIAHUPOBATh U OCYILECTBISATh CBOIO I[MO3HABATEJIbHYIO JIEATEIbHOCTb,
ompenenss €€ Ienu W 3aJaud, KOHTPOJIHUPOBATh M MO0 Mepe HE0OXOJWMOCTH KOPPEKTHPOBATH
IpeaiaraéMblii aaroput™ AEUCTBUM MpPU BHINOJHEHUH Y4E€OHBIX M HCCIIEI0BATENbCKUX 3aj]ad,
BbIOMpaTh Hanboee 3hHEeKTUBHBIN CTOCOO MX PEIICHHUS ¢ YUETOM TOIyYeHHs] HOBBIX 3HAHHNA O
BEIIECTBAX U XUMHUYECKUX PEaKIUsX;

OCYILIECTBIISITh CAMOKOHTPOJIb CBOEW JEATEIIBHOCTM HAa OCHOBE CaMOAHAIM3a U
CaMOOLIEHKHU.

HNPEAMETHBIE PE3YJIBTATDBI

10 KJTIACC

[IpeameTHBIC pe3ynbTaThl 0CBOCHUS Kypca «OpraHnyeckas XUMHUsD OTPaXKaloT:

chOpMUPOBAHHOCTh TMPEJACTABICHUNA O XUMHUYECKOW COCTABIISIONIEH E€CTECTBEHHO-
HAayyHOM KapTUHBI MHUpaA, POJIM XHMHUU B TO3HAHUU SIBJICHUH NPUPOJBI, B (HOPMUPOBAHUU
MBIIJICHUSI U KYJAbTYpPhl JUYHOCTH, €€ (PYHKIMOHAJIBHOM TI'pPaMOTHOCTH, HEOOXOTUMOM Asist
pelIeHHs MPaKTHYEeCKUX 3a7ad M DSKOJOTMYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3JI0pPOBBIO U IPUPOJIHOM cpejie;

BJIQJICHUE CHUCTEMOM XUMHUYECKMX 3HAHHMM, KOTOpas BKJIIOYAET: OCHOBOIIOJIAraroline
MOHATHS (XUMUYECKUH 3JIEMEHT, aTOM, 3JIeKTpOHHAasi 000J104YKa aTromMa, MOJIEKYJa, BaJIEHTHOCTD,
ANIEKTPOOTPHUIATENIFHOCTh, XUMHYECKasi CBfA3b, CTPYKTypHas Qopmyna (pa3BépHyras U
COKpalméHHasi), MOJib, MOJIIpHAsE Macca, MOJSPHbIH 00BEM, YIIEpOAHBIH  CKEJIET,
(GyHKIMOHATbHAS TPYIIA, pajuKan, H30MepHus, U30MEpbl, TOMOJOTHYECKUNA PpsJll, TOMOJIOTH,
YTIEBOAOPOIbI, KUCIOPOA U a30TCOJEPKalIUe COCTUHEHHSI, MOHOMEp, MOJUMED, CTPYKTYPHOE
3BEHO, BHICOKOMOJIEKYJISIPHBIE COCIMHEHMS]); TEOPUU U 3aKOHBI (TEOpUs CTPOCHUS OPraHUUYECKUX
BemecTB A. M. bByrinepoBa, 3aKOH COXpaHEHHUS MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN SI3bIK XMMUHU; MHPOBO33PEHUECKHUE 3HAHUSA, JIeXKalllie B OCHOBE MOHHUMAaHHS
MPUYMHHOCTH M CUCTEMHOCTH XMMHUYECKHX SIBJICHUH, (DAaKTOJIOTMYECKHE CBEACHUS O CBOMCTBAX,
COCTaBe, MOJyYeHUH U 0€30MaCHOM MCIOJIb30BaHUH BaKHEUIITUX OPraHUYECKUX BEIIECTB B OBITY
U IPAKTHYECKOH IeATeIbHOCTH YeJIOBEKa,

chOpMUPOBAHHOCTh YMEHHI BBIABIATH XapaKTEpHbIE MPU3HAKU MOHSITHI, YCTaHABINBATh
MX B3aMMOCBS3b, HCIIOJB30BaTh COOTBETCTBYIOLIME MOHATHS P OITUCAHUU COCTaBa, CTPOEHUS U
MpeBpaIIeHUN OPraHUYEeCKUX COCTUHEHUN;

chOpMUPOBAaHHOCTh YMEHUN HMCIOJIB30BaTh XUMHUYECKYIO CHMBOJUKY Ui COCTaBIICHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTON, COKpAIIEHHO) (OpMYN OPraHUYECKUX BEIIECTB
U YpaBHEHUW XMMHYECKUX PEAKUUW, U3rOTAaBIMBATh MOJEIHM MOJIEKY] OPraHUYECKHX BEIIECTB
JUTSL WILTIOCTPALMU UX XUMHYECKOTO U IPOCTPAHCTBEHHOTO CTPOEHHUS;

c(hOpMUPOBAHHOCTh YMEHHI yCTAaHABIMBAThH MPUHAICIKHOCTh U3YYEHHBIX OPraHUYEeCKUX
BEIIECTB MO HMX COCTaBy U CTPOCHHUIO K OMpeAeNEHHOMY KIACCy/TpYIIe COSAUMHEHUN
(yrneBoAopoibl, KHCIOPOJ M  a30TCOAEpXAIIUEe COCAMHEHHUS, BBICOKOMOJIEKYJSPHBIE



COCJMHEHUs), JaBaTh MM Has3BaHMA O cucremarndeckoi Homenkinatype (IUPAC), a takxe
NPUBOANTH TPUBHAJIBHBIC HA3BAaHUS OTJIEIBHBIX OPraHUYECKUX BEIIECTB (ITHUJICH, MPOIUJICH,
alleTUIICH, STHJICHIJMKOJb, TIHLUEpUH, (eHod, (GopManbAeru, areTaibIeru], MypaBbUHAs
KHCJIOTa, YKCYCHAsl KUCIIOTA, OJICMHOBAsi KUCJIOTa, CTEAPUHOBAsl KUCIIOTA, TII0K03a, (QPyKTO3a,
Kpaxmall, LeJUI0II03a, TJINIUH);

C(OPMHUPOBAHHOCTh YMEHHUSI ONPEACTATh BHJIBl XUMHUYECKOW CBSI3M B OPraHUYECKUX
COCTMHEHUSX (OJMHAPHBIC U KPATHBIC);

c(OPMHUPOBAHHOCTh YMEHHUSI TNPHUMEHATh TOJOXKECHUS TEOPUU CTPOCHUS OPTaHWYECKHUX
BemecTB A. M. ByriepoBa [uist 00bSCHEHUS! 3aBUCUMOCTU CBOMCTB BEILIECTB OT UX COCTaBa U
CTPOEHUS; 3aKOH COXPAaHEHUSI MacChl BEIIECTB;

cOpMHUPOBAHHOCTh YMEHHUH XapaKTepHU30BaTb COCTaB, CTPOECHHE, (PUIUYECKHE U
XAMUYECKHAE CBOMCTBA TUITUYHBIX MPEICTABUTENEH PA3IMYHBIX KJIIACCOB OPTaHUYECKHX BEIIECTB
(MeTaH, JTaH, ATWIEH, MPONWIEH, aleTwieH, OyramueH-1,3, merunoOyraauen-1,3, OeHszo,
METaHOJI, 3TaHOJI, STUJICHIJIUKOJb, TJIMLUEPHUH, (EHOJ, aleTalbJeru]l, MypaBbUHAs U YKCYCHas
KHUCIIOTBI, TJIIOKO3a, Kpaxmall, LeJUIl003a, aMUHOYKCYCHas KHUCIIOTa), WUIFOCTPUPOBATH
TCHETHYECKYIO CBSI3b MEXKAY HHUMH YPaBHEHHSMHU COOTBETCTBYIONIMX XHMHUYECKUX PEAKIHA C
WCTIOJIb30BAHUEM CTPYKTYPHBIX (POPMYIT;

cOpPMUPOBAHHOCTh YMEHHUS XapaKTepU30BaThb HCTOYHUKU YIJIEBOJIOPOJHOTO CBIPbS
(HegTb, MPUPOMHBIA Ta3, yroiyib), CIOCOOBI MX MEPEPadOTKHM W MPAKTUYECKOE MPUMEHEHUE
MIPOJIYKTOB MepepadoTKH;

C(OPMHUPOBAHHOCTh yMEHHHA TPOBOANWTH BBIYUCICHHUS 110 XUMHYECKUM YpaBHEHHSIM
(Maccbl, 00b€Ma, KOJIMYECTBA MCXOJHOTO BEIIECTBA WM MPOAYKTa PEAKIHUU IO U3BECTHHIM
Macce, 00bEMy, KOJTMYECTBY OJTHOTO M3 MCXOIHBIX BEIIECTB WU MPOJAYKTOB PEAKIINN);

c(hopMUPOBAaHHOCTh YMEHHI BJIAJIETh CUCTEMOM 3HAHUI 00 OCHOBHBIX METOJIaX HAYIHOTO
MO3HAHUS, HCHOJb3YEMbIX B XHMHUU TMpPH M3YYEHHHM BEIIECTB M XUMHUYECKHX SIBJICHUI
(mabmroieHne, W3MEpEHue, OKCICPUMEHT, MOJICJIMPOBAHKUE), HKCIIOJIB30BAaTh CHCTEMHBIC
XMUMHWYECKUE 3HAHUSA JUI IPUHATHS PELICHUN B KOHKPETHBIX )KU3HEHHBIX CUTYAIUSIX, CBA3AHHBIX
C BEIIECTBAMHU U UX IPUMEHEHUEM;

cOpMUPOBAHHOCTh YMEHUN COOJIIOAThH MpaBuia MOJb30BAHUS XUMUYECKOW MOCYIOH U
nabopaTopHbIM 000PyIOBaHUEM, a TAKXKE IpaBuiia OOpalleHUs C BEIIECTBAMU B COOTBETCTBUU C
MHCTPYKIHUSMU IO BBIOJHEHUIO J1a00paTOPHBIX XUMUYECKUX OTBITOB;

chOpMUPOBAHHOCTh YMEHHI TIJIAHUPOBATh M BBIMOJHATh XUMHYECKUN HKCIEPUMEHT
(mpeBpalieHuss OpraHuYecKuX BEIIECTB MPU HArpeBaHUH, MOJTYUYCHHE STUJICHA M U3Y4EHHUE €ro
CBOMCTB, KauyeCTBEHHbIC pEAKIMH OPraHMYECKHUX BEIIECTB, JE€HATypauus OCJIKOB IpHU
HarpeBaHUH, [[BETHbIC PEAKIUU OETKOB) B COOTBETCTBUU C MpPAaBHJIAMU TEXHUKH 0€30MaCHOCTH
npu oOpallleHny ¢ BelleCTBaMU U J1a0OpaTOPHBIM OO0OpYIOBAaHUEM, MPEACTABISTh PE3YIbTAThI
XMUMHUYECKOTO DSKCIepuMeHTa B (opMe 3alkCH YpaBHEHUH COOTBETCTBYIONIMX pEaKIUid U
(dbopMynupOBaTh BHIBOIBI HA OCHOBE 3TUX PE3YyIbTATOB;

C(OPMHUPOBAHHOCTh YMEHUN KPUTHYECKH AaHAIM3MPOBATh XMMMYECKYI HH(OpMAIUIo,
HOJIy4aeMyIo U3 Pa3HbIX HCTOYHHKOB (CpeacTBa MaccoBoi HH(popMaiuu, IHTepHET U Ipyrux);

C(OPMHUPOBAHHOCTh YMEHUH COOMIOAATh TMpaBHJa SKOJIOTHYECKU LIEJIecO00pa3HOro
MOBEJICHUsT B OBITY M TPYJOBOM [EATENBHOCTH B LEISAX COXPAHEHUS CBOErO 370POBbS U
OKpy>Karollel MpUPOJHON Cpelbl, 0CO3HAaBAaTh OMACHOCTh BO3JEHCTBMS Ha *KHUBbIE OPraHU3MbI
OTpENIeNEHHBIX OPraHMYeCKUX BEIeCTB, MOHMMAass cMbica mnokasatens [IJIK, mosicHsaTh Ha
IpUMEpax CIOCOObl YMEHBIIEHUS U MPEAOTBPAIICHUS UX BPEJIHOTO BO3JCHCTBUS HAa OPraHU3M
YeJI0BeKa;



JUIsL OOYy4YaloIIMXCsl ¢ OrpaHMYEHHBIMH BO3MOXHOCTSIMU 370POBbS: YMEHHUE MPHUMEHSTh
3HaHUS 00 OCHOBHBIX JIOCTYITHBIX METO0/1aX O3HAHMUS BEIIECTB M XMMUYECKHX SIBIICHUI,

IUISL CIeNbIX U CIA0OBUIAIMX OOYYaIOIIMXCSA: YMEHHME HCIOJIb30BaTh pPelbe(dhHO-
TOUYEUHYIO cucteMy o6o3Hauenuit JI. bpaitns ans 3anucu xumudeckux Gopmyit.

11 KJIACC

[IpeameTrHbie pe3ynbTaThl OCBOEHUA Kypca «OOmIass W HEOpraHuyecKas XUMUs»
OTPAXKAIOT:

c(OPMHUPOBAHHOCTh TPEJACTABJICHUN: O XWMHUYCCKOW COCTABJISIOMICH ©CTECTBEHHO-
HAyYHOW KApTUHBI MHUpA, POJIM XMMHH B TO3HAHWUW SIBJICHHA TPHUPOJBI, B (HOPMUPOBAHUU
MBIIIUICHUSI U KYJIbTYPhl JIUYHOCTH, €€ (YHKIIMOHAJIBHOW T'PaMOTHOCTH, HEOOXOIUMOMW st
pelieHusT TMPaKTUYECKUX 3aJad U OKOJOTHYECKH OOOCHOBAHHOTO OTHOIIEGHHS K CBOEMY
3I0POBBIO U IPUPOTHOM CpeIE;

BJIAJICHUE CHUCTEMOM XHMHUYECKHX 3HAHUW, KOTOpas BKIIOYAET: OCHOBOIOJIAraroIine
MOHATHSA (XMMHUYECKHI DJIEMEHT, aTOM, M30TOII, S-, P-, 0- 3JIeKTpOHHBIC OpPOUTAIH aTOMOB, HOH,
MOJIEKYJIa, MOJb, MOJSAPHBI O00BEM, BaJICHTHOCTh, JJICKTPOOTPHUIATEIHHOCTh, CTEIEHb
OKHCTICHUs, XUMHUYECKas CBs3b (KOBAJIGHTHAs, WOHHAs, METAINYECKas, BOJOPOIHAsN),
KpUCTAJUTMYECKasi  peméTka, THUIBl XAMHYECKHUX  PEaKIHWid, pacTBOP, AJICKTPOJIHUTHI,
HEDIJICKTPOJIUTHI, ANEKTPOJUTHYECKAS NUCCOIUAINS, OKUCIUTEIh, BOCCTAHOBUTEIH, CKOPOCTH
XUMUYECKOW  peaklny, XHMHYECKOE€ paBHOBECHE); TEOpPUHM W  3aKOHBI  (Teopus
AIEKTPOJIUTUYECKON Auccolmanuu, nepuonnueckuii 3akoH JI. WM. MenneneeBa, 3akoH
COXPAaHEHHUs MacChl BELIECTB, 3aKOH COXPAHEHHUS M MPEBpAIICHUS DHEPTUU MPH XUMUYECKUX
peaknusax), 3aKOHOMEPHOCTH, CHUMBOJUYECKHH S3bIK XUMHH, MHPOBO33PEHUECKUE 3HAHMS,
JeXalue B OCHOBE IMMOHUMAaHMSI NPUYMHHOCTH U CHCTEMHOCTH XWMHUYECKUX SIBICHUI,
(hakToNIOrMuecKrue CBEJIEHUSI O CBOWCTBAX, COCTaBe, MOJYyYEHUH M O€30MacCHOM HCMOJIb30BaHUU
BKHEHIINX HEOPraHUYECKUX BEIECTB B OBITY U MPAKTUYECKON IEATEIHHOCTH YEJI0BEKa;

c(OpMUPOBAHHOCTh YMEHHI BBIABIISATH XapaKTepHbIC MPU3HAKU MOHSATHUM, yCTaHABINBATh
UX B3aUMOCBS3b, UCIOJb30BaTh COOTBETCTBYIOIIME IMOHSATHS MPH ONHWCAHUU HEOPraHHMYECKUX
BEIIECTB U UX MPEBpaIllCHU;

c(OpMUPOBAHHOCTh YMEHUU HMCHOJIb30BaTh XMMHUECKYI0 CHUMBOJUKY JJII COCTaBICHUS
dbopMyn BelIeCTB M YpaBHEHUN XUMUYECKUX pEaKIUil, CHUCTEeMaTHYEeCKyl0 HOMEHKIATypy
(IUPAC) u TtpuBHaibHBIC Ha3BaHUS OTICIbHBIX HEOPraHUYECKUX BEIIECTB (YrapHbIid Tras,
YIJICKUCIBIN Ta3, aMMUak, TaméHas W3BECTh, Herali€Has W3BeCTb, MUThEBAs COJa, MUPHUT U
Apyrue);

chOpMUPOBAHHOCTh YMEHUH ONMpPEAENsATh BaJICHTHOCTh U CTEIIEHb OKUCICHUS XUMHUYECKUX
AJIEMEHTOB B COCIMHEHUSAX PA3IUYHOTO COCTaBa, BUJ XUMUYECKOU CBsI3U (KOBaJIGHTHAs, HOHHAS,
MeTain4yeckasi, BOJOPOIHAs) B COCIMHEHUSX, TUI KPUCTAJUIMYECKOW PEHIETKH KOHKPETHOTO
BeI[eCTBA (ATOMHAs, MOJEKYJspHAs, WOHHAs, METaJUIMUecKas), XapakTep CpeAbl B BOJIHBIX
pacTBOpax HEOPraHUUYECKUX COCTUHEHHIA,

chOpMUPOBAHHOCTh YMEHHI yCTaHABIMBATh MPUHAAIEKHOCTh HEOPTaHUYECKUX BEIECTB
M0 UX COCTaBy K OMPEeNEHHOMY KIAcCy/TpyIIe CoeMHEeHUN (TPOCThIe BENIECTBA — METAIJIBI U
HEMETAaJITbl, OKCU/IbI, OCHOBAHMSI, KUCIOTHI, aM(pOTepHbIE THAPOKCHUBI, COJIH);

chOpMHUPOBAHHOCTh YMEHHI pacKpblBaTh CMBICT mepuoandeckoro 3akona JI. U.
MenzieneeBa W JEMOHCTPHUPOBATH €r0  CHUCTEMATU3HUPYIOUIYI0, OOBSCHUTENBHYIO U
MPOTHOCTUYECKYIO (PYHKIINU;



c(OPMHUPOBAHHOCTh ~YMEHUH  XapaKTepU30BaTh JIEKTPOHHOE CTPOCHHE AaTOMOB
XMUMMUECKUX 371eMeHTOB 1—4 nepuonos Ilepuoauyeckoii cucteMbl XUMUYECKUX 1eMeHTOB 1. 1.
MenzeneeBa, HCHOJB3YS MOHITUS «S-, P-, O-3JEKTPOHHBIE OPOHMTANN», «IHEPreTUYCCKUEC
YPOBHM», OOBSACHATh 3aKOHOMEPHOCTH M3MEHEHHsI CBONCTB XHMHUYECKHX OJJIEMEHTOB U HX
COEMHEHUH MO nepuoaaM M rpynnam llepuoauyeckoil cuctemMbl XuMHYECKUX 35ieMeHToB 1. 1.
MenneneeBa;

cOPMHUPOBAHHOCTh YMEHHH XapaKTepu30BaTh (OMHCHIBATH) OOIIME XUMHUYECKUE
CBOMCTBA HEOPraHWYECKUX BEIIECTB PA3IMYHBIX KJIACCOB, MOJATBEPXKAATH CYIIECTBOBAaHUE
FEHETUYECKON CBA3M MEXJAy HEOpraHMYeCKMMHU BEleCTBaMU C TIOMOILIBIO ypaBHEHUN
COOTBETCTBYIOIINX XMMHUYECKUX PEAKIIMIA;

c(OpPMUPOBAHHOCTh YMEHHS KJIacCU(UUUPOBATh XUMHUUYECKUE PEAKIMH IO Pa3InYHbIM
MpU3HakaM (YMCIy U COCTaBy pEarupyrollMX BElIEeCTB, TEIUIOBOMY J3(QQeKTy peakuuu,
M3MEHEHHUIO CTENEHE OKUCIEHUS 3JIEMEHTOB, OOPaTUMOCTH peaKkliy, Y4aCTHIO KaTaau3aTopa);

c(OpMUPOBAHHOCTh YMEHHMI COCTABIIATh YPABHEHUS pEaKUi pa3IU4HbIX TUIIOB, MOJIHbIE
U COKpalll€éHHbIE YpaBHEHHUS peakUuii MOHHOrO OOMEHa, yUYUThIBasl yCIOBHS, IPU KOTOPBIX 3TH
peakuuu UAyT 10 KOHIIA;

cOpPMUPOBAHHOCTh YMEHUN NPOBOAUTH PEAKIMH, MOATBEPKAAONNE KadyeCTBEHHBIN
COCTaB pAa3JIMYHBIX HEOPraHMYECKUX BEIIECTB, pACMO3HABaTh OMBITHBIM IMYTEM HOHBI,
MPUCYTCTBYIOIINE B BOAHBIX PACTBOPaX HEOPraHUYECKUX BEILIECTB;

c(OpMUPOBAHHOCTh YMEHHUI pPacKphIBaTh CYIIHOCTh OKHCIIUTEIHHO-BOCCTAHOBUTEIBHBIX
peaxiuii oCpeICTBOM COCTaBIIECHHS 3JIEKTPOHHOTO OanaHca ATUX peaKInii;

Cc(OPMHPOBAHHOCTb YMEHUN OOBACHATH 3aBUCUMOCTb CKOPOCTH XUMHUYECKON PEAKIIMU OT
pasnuyHbIX (DAKTOPOB; XapakTep CMEIIEHUS XUMHYECKOTO PaBHOBECHS B 3aBUCHUMOCTH OT
BHeIHero Bo3zaeiicTBus (mpuniun Jle [llaTtense);

C(OPMHPOBAHHOCTh YMEHHUH XapaKTepU30BaThb XHUMHUYECKHE IPOILECCHl, JIEKaIlUe B
OCHOBE NPOMBIIIUIEHHOTO MOJY4YEHUsI CEPHOM KHUCIOTHI, aMMHaKa, a Takke c(hOpMUPOBAHHOCTb
IpeJcTaBIeHUH 00 OOIMMX HAYYHBIX NMPUHLIMIIAX U IKOJIOTHYECKUX IpoOiieMax XUMHUYECKOTO
IIPOU3BOJICTBA;

C(OPMHUPOBAHHOCTh YMEHHMH IPOBOAUTH BBIYMCIECHUS C MCIOJb30BAaHUEM IOHATHS
«MaccoBas JI0Js BEIIECTBA B PACTBOPE», OOBEMHBIX OTHOUIEHUH TIa30B MPH XUMHUYECKUX
peakumsax, Macchl BelecTBAa WM 00bEMA Ta30B M0 W3BECTHOMY KOJIMYECTBY BEILECTBA, Macce
Wi 00bEMY OJTHOTO M3 YYaCTBYIOLIMX B pEaKIMM BEIIECTB, TEIUIOBOrO 3(ddexra peakuuu Ha
OCHOBE 3aKOHOB COXPaHEHHS MacChl BEIIECTB, IPEBPALLICHNS U COXPAHEHUS SHEPTUH;

c(OPMHUPOBAHHOCTh YMEHUH COONIONATh IpaBUia MOJIb30BAHUS XMMUYECKON MOCYION U
1a00paTOpHBIM 000PYI0OBAaHUEM, a TAKXKe MpaBHUiia OOpAIIEHHUs C BEIlECTBAMH B COOTBETCTBHUH C
MHCTPYKLHUSMU 1O BBIIOJHEHHIO JA00PATOPHBIX XUMUYECKUX OTIBITOB;

c(OPMHUPOBAHHOCTh YMEHMH IUIAHUPOBATb U BBINOJHATH XUMHUYECKMH HKCIEPUMEHT
(paznoxeHue NeEpOKCHJIAa BOJOPOJA B MPHUCYTCTBUM KaTalnW3aropa, ONIPEAETICHHUE Cpeibl
pPacTBOPOB BEILIECTB € MOMOIIbIO YHUBEPCATIBHOIO MHIUKATOPA, BIUSHUE PA3IUYHBIX (PAKTOPOB
Ha CKOPOCTh XMMMUYECKOW pPEaKLUH, peaklMM HOHHOrO OOMEHa, KayeCTBEHHbIE PEaKLUU Ha
cynbdar-, kapOoHAT- U XJIOPHJ-aHUOHBI, HA KATHOH aMMOHMS, pEIIeHUE SKCIEePUMEHTATbHbIX
3ajauy mo TemMaMm «Metamub» U «Hemeramibl») B COOTBETCTBHMH C IpaBWJIAMH TEXHUKHU
0€30MacHOCTH NpH 0OpallleHUH ¢ BELIECTBaMU U JJaOOpaTOPHBIM 000pYA0BaHUEM, ITPEACTABIAT
pe3yabTaThl XUMHUYECKOTO OHKCIEpUMEHTa B (hopMe 3amucu ypaBHEHUH COOTBETCTBYIOLIUX
peakuuii u GopMyIUpPOBAThH BHIBOJIBI HA OCHOBE 3TUX PE3Yy/IbTATOB;



C(OPMHUPOBAHHOCTh YMEHUN KPUTHYECKH aHAIM3MPOBATH XMUMHYECKYI0 HH(OpMAIHIo,
[IOJIyYaEMYI0 M3 pa3HbIX HCTOYHUKOB (CpelcTBa MAacCOBOM KOMMYHMKanuu, MHTepHET u
JPYTUX);

c(OPMHUPOBAHHOCTh YMEHUH COONIOAATh TMpaBHJA SKOJOTHYECKH IEIECO00pa3sHOro
MOBEACHHUA B OBITY U TPYIOBOH [EATENbHOCTM B LENSIX COXPAHEHHUS CBOEro 3J0pOBbS U
OKpY’Karolllell MPUPOIHON cpenbl, 0OCO3HAaBaTh OMACHOCTh BO3JEHCTBUS HA YKUBbIE OPraHU3MBbI
ONpeeNEHHBIX BEUIECTB, MOHUMAas cMblca nokazarens IIJIK, moscHATe Ha mpuMepax crocoOsbl
YMEHBILEHUS U IPEJOTBPALLICHHS UX BPEIHOTO BO3JICHCTBUS HA OPraHU3M YEJIOBEKa;

JUIsl OOYyYaloOIIMXCsl ¢ OrPAaHMYEHHBIMH BO3MOXHOCTSIMH 370POBBS: YMEHHUE IMPHUMEHSTH
3HAHUS 00 OCHOBHBIX JIOCTYITHBIX METOJAAX MO3HAHUS BEIECTB U XMMUUECKUX SIBJICHUIA;

JUISL  CIIENBIX W CJIA0OBUIAIIMX OOYYaIOIIMXCA: YMEHHE MCIOJb30BaTh peibedHO-
TOYEYHYI0 cuctemMy o6o3Hauenuil JI. bpaiins ans 3anucu Xxumudeckux Gopmyil.
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HenpenenbHbie AJIKEHBI: CTpOCHUE, HOMEHKJIATYpa,
59 YTJI€BOJIOPO/IBI: 6 1 MoJIydeHue U PU3nYecKre CBONCTBA
' AJIKEHBI, http://school-
aJIKaIMCHBI, AIKUHBI collection.edu.ru/catalog/res/0Oabb898c-
4185-11db-b0de-



http://school-collection.edu.ru/catalog/res/9b3bad96-53e9-4234-8a93-b8983d73aab6/?interface=catalog
http://school-collection.edu.ru/catalog/res/9b3bad96-53e9-4234-8a93-b8983d73aab6/?interface=catalog
http://school-collection.edu.ru/catalog/res/9b3bad96-53e9-4234-8a93-b8983d73aab6/?interface=catalog
http://school-collection.edu.ru/catalog/res/9b3bad96-53e9-4234-8a93-b8983d73aab6/?interface=catalog
http://school-collection.edu.ru/catalog/res/3a978f40-0431-2da3-a6f8-3dcc591f3989/?interface=catalog
http://school-collection.edu.ru/catalog/res/3a978f40-0431-2da3-a6f8-3dcc591f3989/?interface=catalog
http://school-collection.edu.ru/catalog/res/3a978f40-0431-2da3-a6f8-3dcc591f3989/?interface=catalog
http://school-collection.edu.ru/catalog/res/3a978f40-0431-2da3-a6f8-3dcc591f3989/?interface=catalog
http://school-collection.edu.ru/catalog/res/0abb898c-4185-11db-b0de-0800200c9a66/?interface=catalog
http://school-collection.edu.ru/catalog/res/0abb898c-4185-11db-b0de-0800200c9a66/?interface=catalog
http://school-collection.edu.ru/catalog/res/0abb898c-4185-11db-b0de-0800200c9a66/?interface=catalog

0800200c9a66/?interface=catalog

Apomaruyeckue

Ennnas xonnekus LHOP
ApomaTudeckue yrieBoa0poabl

http://school-

23 YIJIEBOIOPO,IbI 2 collection.edu.ru/catalog/res/24174bdc-
aae9-11db-abbd-
0800200c9a66/?interface=catalog
Ennnas xomnexuus [JOP

[Tpupoaueie [IpupoaHbIE UCTOYHUKH YIJIEBOIOPOIOB
54 HMCTOYHUKH 3 http://school-
' YTJIEBOIOPOJIOB U collection.edu.ru/catalog/res/0Oabb1456-
UX mepepaboTka 4185-11db-b0de-
0800200c9a66/?interface=catalog
Hroro mo pazueny 13

Pa3nea 3. Knc.ﬂopouconepmaume OpraHn4eCKue COCIMHCHUSA

Enmnnas xomnexuus LJOP
TecroBoe 3amanne «CupTh»

http://school-

31 Criuprst. derion 3 collection.edu.ru/catalog/res/bed3009e-8cff-
11db-b606-
0800200c9a66/?interface=catalog
Enunas xomneknus LHOP

AnbOeruael. Kap6oHoBBIE KHCITOTHI

3.9 KapOoHoBbIe 7 http://school-

KUCJIOTHI. CIOXHBIE collection.edu.ru/catalog/res/bed0ddb4-8cff-
3pupHI 11db-b606-
0800200c9a66/?interface=catalog

3.3 VrieBoabl 3 Enunas xomnekus LJOP



http://school-collection.edu.ru/catalog/res/0abb898c-4185-11db-b0de-0800200c9a66/?interface=catalog
http://school-collection.edu.ru/catalog/res/24174bdc-aae9-11db-abbd-0800200c9a66/?interface=catalog
http://school-collection.edu.ru/catalog/res/24174bdc-aae9-11db-abbd-0800200c9a66/?interface=catalog
http://school-collection.edu.ru/catalog/res/24174bdc-aae9-11db-abbd-0800200c9a66/?interface=catalog
http://school-collection.edu.ru/catalog/res/24174bdc-aae9-11db-abbd-0800200c9a66/?interface=catalog
http://school-collection.edu.ru/catalog/res/0abb1456-4185-11db-b0de-0800200c9a66/?interface=catalog
http://school-collection.edu.ru/catalog/res/0abb1456-4185-11db-b0de-0800200c9a66/?interface=catalog
http://school-collection.edu.ru/catalog/res/0abb1456-4185-11db-b0de-0800200c9a66/?interface=catalog
http://school-collection.edu.ru/catalog/res/0abb1456-4185-11db-b0de-0800200c9a66/?interface=catalog
http://school-collection.edu.ru/catalog/res/bed3009e-8cff-11db-b606-0800200c9a66/?interface=catalog
http://school-collection.edu.ru/catalog/res/bed3009e-8cff-11db-b606-0800200c9a66/?interface=catalog
http://school-collection.edu.ru/catalog/res/bed3009e-8cff-11db-b606-0800200c9a66/?interface=catalog
http://school-collection.edu.ru/catalog/res/bed3009e-8cff-11db-b606-0800200c9a66/?interface=catalog
http://school-collection.edu.ru/catalog/res/bed0ddb4-8cff-11db-b606-0800200c9a66/?interface=catalog
http://school-collection.edu.ru/catalog/res/bed0ddb4-8cff-11db-b606-0800200c9a66/?interface=catalog
http://school-collection.edu.ru/catalog/res/bed0ddb4-8cff-11db-b606-0800200c9a66/?interface=catalog
http://school-collection.edu.ru/catalog/res/bed0ddb4-8cff-11db-b606-0800200c9a66/?interface=catalog

Ka‘-IeCTBeHHaSI peaKI_II/ISI Ha YFJICBO,Z[BI
http://school-
collection.edu.ru/catalog/res/ed7ad027-
5b99-ca3b-3986-
7f89d76ce7e9/?interface=catalog

Hroro no pazneny

13

Pasnen 4. A3oTcoaep:kamme opranudeckne coeMHEeHUs1

Ennnas xomnexuus [JOP
A3oTcoiepkalye BeecTra

http://school-
collection.edu.ru/catalog/res/a99e662f-2619-

AMUHEL. 70ae-033d-
4.1 AMUHOKHUCIIOTBIL. 3 3a41ea42990c/?interface=catalog

benkn AMMWHOKHUCIIOTHI B OpraHU3MeE YeJI0oBEKa
http://school-
collection.edu.ru/catalog/res/ac3739d6-
5e6¢-4cc4-8c2d-
ce79eda0fdff/?interface=catalog

Uroro no pazneny 3

Pa3nes 5. BoicokoMoJieKy/JIsIpHbIE COeINHEHUS

5.1

IInactmaccel.
Kayuykn. Bonokna

Enunas xomneknus LHOP

N300peTenue nepBoii miacTMaccsl
http://school-
collection.edu.ru/catalog/res/6d79abb1-
73d8-47ad-b945-
bd732bdaaf08/?interface=catalog



http://school-collection.edu.ru/catalog/res/ed7ad027-5b99-ca3b-3986-7f89d76ce7e9/?interface=catalog
http://school-collection.edu.ru/catalog/res/ed7ad027-5b99-ca3b-3986-7f89d76ce7e9/?interface=catalog
http://school-collection.edu.ru/catalog/res/ed7ad027-5b99-ca3b-3986-7f89d76ce7e9/?interface=catalog
http://school-collection.edu.ru/catalog/res/ed7ad027-5b99-ca3b-3986-7f89d76ce7e9/?interface=catalog
http://school-collection.edu.ru/catalog/res/a99e662f-26f9-70ae-033d-3a41ea42990c/?interface=catalog
http://school-collection.edu.ru/catalog/res/a99e662f-26f9-70ae-033d-3a41ea42990c/?interface=catalog
http://school-collection.edu.ru/catalog/res/a99e662f-26f9-70ae-033d-3a41ea42990c/?interface=catalog
http://school-collection.edu.ru/catalog/res/a99e662f-26f9-70ae-033d-3a41ea42990c/?interface=catalog
http://school-collection.edu.ru/catalog/res/ac3739d6-5e6c-4cc4-8c2d-ce79eda0fdff/?interface=catalog
http://school-collection.edu.ru/catalog/res/ac3739d6-5e6c-4cc4-8c2d-ce79eda0fdff/?interface=catalog
http://school-collection.edu.ru/catalog/res/ac3739d6-5e6c-4cc4-8c2d-ce79eda0fdff/?interface=catalog
http://school-collection.edu.ru/catalog/res/ac3739d6-5e6c-4cc4-8c2d-ce79eda0fdff/?interface=catalog
http://school-collection.edu.ru/catalog/res/6d79abb1-73d8-47ad-b945-bd732bdaaf08/?interface=catalog
http://school-collection.edu.ru/catalog/res/6d79abb1-73d8-47ad-b945-bd732bdaaf08/?interface=catalog
http://school-collection.edu.ru/catalog/res/6d79abb1-73d8-47ad-b945-bd732bdaaf08/?interface=catalog
http://school-collection.edu.ru/catalog/res/6d79abb1-73d8-47ad-b945-bd732bdaaf08/?interface=catalog

Hroro no pazneny

OBIIEE KOJIMYECTBO
YACOB I10
[TPOTPAMME

34




11 KVIACC

HaumMeHoBaHMe KoanuecTBo 4acoB B T.4. yachbl
Ne N DJIeKTpOHHbIe (LN (POBbIE)
. pa3aesioB U TeM Beero Kontpoasubie | IIpakTuueckme | 110 padoueii 06pa30BATENLHBIE PECYPCHI
NporpamMmbl padoTbI padoTsI nporpamme
BOCIUTAHUS
Pasnen 1. TeopeTuyeckue 0CHOBbI XUMHU
Ennnas xomnexuus [JOP
CnoxHnoe ctpoeHue atoMa. OMbIThI
Pesepdopna. KBanToBsie mocTynaTh
Bbopa (Buaeoypok)
CTpoeHHe aTOMOB. http://school-
[Mepuouueckuii 3aKoH collection.edu.ru/catalog/res/c21b5330-

11 u [lepuouyeckast 3 0ad3-4b3e-9a36-

CHCTEMa XUMHYECKHX fc13b6396¢60/?interface=catalog

anemenToB []. 1. [Tepuonnueckuii 3akon JI. 1.

Meunneneena Meuneneesa
http://school-
collection.edu.ru/catalog/res/bb574e96-
aae7-11db-abbd-
0800200c9a66/?interface=catalog
JucnepcHble CUCTEMBI U UX
Kiaccudukanus

CrtpoeHue BemiecTa. htto://school-

12 ﬁlﬁer(;(fpame 4 collection.edu.ru/catalog/res/3c96a8ae-
aae9-11db-abbd-
0800200c9a66/?interface=catalog
Ennnas xomnekmus LHOP

1.3 XUMHYECKUE pPEeaKLIUU 6 1 1 1 Bot unér peakuus?

http://school-



http://school-collection.edu.ru/catalog/res/c21b5330-0ad3-4b3e-9a36-fc13b6396c60/?interface=catalog
http://school-collection.edu.ru/catalog/res/c21b5330-0ad3-4b3e-9a36-fc13b6396c60/?interface=catalog
http://school-collection.edu.ru/catalog/res/c21b5330-0ad3-4b3e-9a36-fc13b6396c60/?interface=catalog
http://school-collection.edu.ru/catalog/res/c21b5330-0ad3-4b3e-9a36-fc13b6396c60/?interface=catalog
http://school-collection.edu.ru/catalog/res/bb574e96-aae7-11db-abbd-0800200c9a66/?interface=catalog
http://school-collection.edu.ru/catalog/res/bb574e96-aae7-11db-abbd-0800200c9a66/?interface=catalog
http://school-collection.edu.ru/catalog/res/bb574e96-aae7-11db-abbd-0800200c9a66/?interface=catalog
http://school-collection.edu.ru/catalog/res/bb574e96-aae7-11db-abbd-0800200c9a66/?interface=catalog
http://school-collection.edu.ru/catalog/res/3c96a8ae-aae9-11db-abbd-0800200c9a66/?interface=catalog
http://school-collection.edu.ru/catalog/res/3c96a8ae-aae9-11db-abbd-0800200c9a66/?interface=catalog
http://school-collection.edu.ru/catalog/res/3c96a8ae-aae9-11db-abbd-0800200c9a66/?interface=catalog
http://school-collection.edu.ru/catalog/res/3c96a8ae-aae9-11db-abbd-0800200c9a66/?interface=catalog
http://school-collection.edu.ru/catalog/res/f4456520-4ece-af94-25dc-f88907e29632/?interface=catalog

collection.edu.ru/catalog/res/f4456520-
4ece-af94-25dc-
f88907e29632/?interface=catalog

Hroro no pazneny

13

Pasnen 2. Heopranuyeckasi xumusi

2.1 Mertanist

Ennnas xomnexuus [JOP

Koppo3sus meramios

http://school-
collection.edu.ru/catalog/res/942bacf8-
98d3-bde6-7e09-
5df731f7faed/?interface=catalog

2.2 Hemeraisr

Enunas xomnekrus LIOP

Hemetamisl

http://school-
collection.edu.ru/catalog/res/5fd6b522-
cdb3-3102-5fh9-
97ba9b62fff8/?interface=catalog

CBsi3b
23 HEOPraHUYECKHX U
' OPraHUYECKHX

BCIICCTB

Enunas xomnekus LHOP
I'eneTnueckas cBsI3b MCKAY KJIaCCaMHn
HCOPraHM4CCKUX BCHICCTB
http://school-
collection.edu.ru/catalog/res/617fdbdc-
8cff-11db-b606-
0800200c9a66/?interface=catalog
Peakuuu, wiutroctpupyromniue
TCHCTUYCCKYIO CBA3b MCXK/Y KiIaCCaMU
OpraHn4YeCKux COCI[I/IHeHI/Iﬁ



http://school-collection.edu.ru/catalog/res/f4456520-4ece-af94-25dc-f88907e29632/?interface=catalog
http://school-collection.edu.ru/catalog/res/f4456520-4ece-af94-25dc-f88907e29632/?interface=catalog
http://school-collection.edu.ru/catalog/res/f4456520-4ece-af94-25dc-f88907e29632/?interface=catalog
http://school-collection.edu.ru/catalog/res/942bacf8-98d3-bde6-7e09-5df731f7faed/?interface=catalog
http://school-collection.edu.ru/catalog/res/942bacf8-98d3-bde6-7e09-5df731f7faed/?interface=catalog
http://school-collection.edu.ru/catalog/res/942bacf8-98d3-bde6-7e09-5df731f7faed/?interface=catalog
http://school-collection.edu.ru/catalog/res/942bacf8-98d3-bde6-7e09-5df731f7faed/?interface=catalog
http://school-collection.edu.ru/catalog/res/617fdbdc-8cff-11db-b606-0800200c9a66/?interface=catalog
http://school-collection.edu.ru/catalog/res/617fdbdc-8cff-11db-b606-0800200c9a66/?interface=catalog
http://school-collection.edu.ru/catalog/res/617fdbdc-8cff-11db-b606-0800200c9a66/?interface=catalog
http://school-collection.edu.ru/catalog/res/617fdbdc-8cff-11db-b606-0800200c9a66/?interface=catalog

http://school-
collection.edu.ru/catalog/res/0Oabbb096-

4185-11db-b0de-
0800200c9a66/?interface=catalog

Hroro no pazneny 17

Pazgen 3. Xumus u sKu3HbL
Ennnas xomnexuus [JOP
XUMUA Kak )KU3Hb
http://school-

31 XUMHS 11 SKHSHD 4 collection.edu.ru/catalog/res/02c81d97-
4d1c-7734-5a24-
d59c43d18915/?interface=catalog

Hroro mo pazgeny 4
OBILIEE KOJIMYECTBO 34

YACOB I10 ITPOI'PAMME



http://school-collection.edu.ru/catalog/res/0abbb096-4185-11db-b0de-0800200c9a66/?interface=catalog
http://school-collection.edu.ru/catalog/res/0abbb096-4185-11db-b0de-0800200c9a66/?interface=catalog
http://school-collection.edu.ru/catalog/res/0abbb096-4185-11db-b0de-0800200c9a66/?interface=catalog
http://school-collection.edu.ru/catalog/res/0abbb096-4185-11db-b0de-0800200c9a66/?interface=catalog
http://school-collection.edu.ru/catalog/res/02c81d97-4d1c-7734-5a24-d59c43d18915/?interface=catalog
http://school-collection.edu.ru/catalog/res/02c81d97-4d1c-7734-5a24-d59c43d18915/?interface=catalog
http://school-collection.edu.ru/catalog/res/02c81d97-4d1c-7734-5a24-d59c43d18915/?interface=catalog
http://school-collection.edu.ru/catalog/res/02c81d97-4d1c-7734-5a24-d59c43d18915/?interface=catalog

Kanennapuo-remarnueckwii mran 10 kiacc

Ne [ara Tema ypoxka Jomarnee 3a1anue [TIpumeuanue
IU1aH baxT

1 . . 81, MOArOTOBUTEH COOOILEHUS
[Ipeamet opranudeckoit XumMmuw, e
BO3HUKHOBEHHE, PA3BUTHE U 3HAUCHUE HJI IPESCHTAIIAH (110 BEIOOPY)

Ha TeMbl U3 ymnp.2 ctp.12

2 Teopust CTpOCHHS OPraHUIECKHX 82, BBIYUHTH OTPE/ICIICHUS,
coequuennit A.M. byrneposa, eé BOIIPOCHI TIOCIIE Taparpada
OCHOBHBI€ MTOJIOKEHUS

3 [IpencraBnenue o KnaccupuKaIuu BEIIIOJTHUTE 3aJaHus Ha
OopraHuyeckux BemniecTB. Homenkmarypa | kapToykax
(cucTeMaTrndeckas) ¥ TPHBHATBHBIC
Ha3BaHUs OPTAHNYECKUX BEIIECTB

4 AJIKaHBI: COCTaB U CTPOCHHUE, 83, BBIYYHTH OIPEICIICHUS,
TOMOJIOTHYECKHH Pl ctp.32. ynp.1-5.

5 MertaH 1 3TaH — TpOoCTeHIe TadauIa
MIPE/ICTaBUTENH AJTKaHOB

6 AJIKEHBI: COCTaB U CTPOCHHE, CBoiicTBa | 84, Bompockl mocie naparpada

7 OTUJIEH U MPOIUIIEH — MpOCTeiIne TabnIuIa, TOArOTOBUTHCS K
MIPE/ICTAaBUTEIIH AJIKEHOB PaKTHYECKO paboTe

8 [TpakTrueckas padora Ne 1.
«[lonydyenue sTuiIeHa U U3yYEHHE €TO
CBOMCTB»

9 Anxanuensl. byranuen-1,3 u 85, BBIyYHTH OIPEICIICHUS,
MetunOyraauen-1,3. [lonyuenue BOIPOCHI Tociie naparpada
CUHTETHUYECKOTO KayuyyKa ¥ PEe3UHbI

10 AJNKUHBI: COCTaB U 0COOEHHOCTH 86, BBIYUUTH OTIpEJICIICHUE,
CTPOEHMSI, TOMOJIOTUUECKHUM Pl ctp.51, ymp. 1-4
AneTtniieH — npocTermmi
MIPEJICTAaBUTENb aTKHHOB

11 Brrunciienus 1o ypaBHEHUIO




XUMHYECKON peaKuu

12

Apensl: 6eH301 U TOIyoJ. TOKCHYHOCTh
apeHoB

13

['enernueckas cBsA3b YIieBOAOPOIOB,
MIPUHAYISKAIUX K PA3TUYHBIM KJIaccaM

14

[IpupoaHbIE HICTOYHUKH YIIIEBOIOPOIOB:
MPUPOIHBIN Ta3 U MOIYTHBIE He(PTSIHBIE
ra3bl, HeTh ¥ IPOJYKTHI €€
nepepaboTKu

15

[IpupoiHbIE ICTOYHUKH YIIIEBOIOPOJIOB:
MIPUPOIHBIN ra3 U NOMYTHbIE HEPTSIHBIE
ra3bl, HeTh ¥ MPOJYKTHI €€
nepepadboTKH

16

KonTtponpHas padoTa no pasaeny
«YTJI€BOOPOIBD)

17

[IpenenbHbIe OJHOATOMHBIE CITUPTHI:
METaHOJ ¥ 3TaHo. BogopoHas cBs3b

18

MHOroaTroMHbI€ CIIUPTHI:
STHJICHTJIUKOJIb U MIHIEPUH

19

@DEHOJI: CTPOEHUE MOJIEKYJIbI,
(u3nueckrue U XMMHUYECKUE CBOMCTRA,
MIPUMEHEHHE

20

Anpaerunbl: GopManbaeTuI U
areTanpaerun. AneTod

21

OZHOOCHOBHBIE NPEJIENIbHbIE
KapOOHOBBIE KMCIIOThI: MypaBbUHAs U
YKCYCHasl

22

[IpakTuueckas pabota Ne 2. «CBoiicTBa
pacTBOpa YKCYCHOM KHCIOTBI)

23

CTeapI/IHOBaH H OJICHHOBAas KHCJIOTHI,
KakK IMPEACTABUTECIIN BBICIINX
Kap6OHOBLIX KHUCJIOT

24

Mb11a KaK COJIM BBICHINX Kap60HOBBIX
KHUCJIOT, X MOIOIICC JIelcTBHe




25

CrnosxHbie 3(pUpBI KaK TMPOU3BOIHBIC
KapOOHOBBIX KUCIOT. I maponun3
CJIOKHBIX 3()UPOB

26 XKupsl: runpoan3, NpuMeHEHHeE,
OMOJIOTHYECKAasl POJIb KUPOB

27 VYTaeBoIbl: cocTaB, Kiaccu(UKaIus.
Baxxneiimme npeacraBuTenu: TiOK03a,
(bpyKTO3a, caxaposa

28 Kpaxmai u 11e/mirono3a Kak IprupoIHbie
MTOJIUMEPBI

29 KonTtponbHas padoTa no pasaery
«Kucnopoaconepxaiiye opraHndecKue
COCITMHEHUS

30 AMUWHBI: METHJIAMUH W aHUJIHH

31 AMUHOKHUCIIOTHI KaK aM(pOoTepHbIE
OpraHuvecKue COCAMHEHHUS, UX
6uosnoruueckoe 3HayeHue. [lentuapl

32 benku xak mpupoaHbIe
BBICOKOMOJIEKYJISIPHBIE COETMHEHHMSI

33 OcHOBHbBIE IOHATUS XUMHH
BBICOKOMOJIEKYJISIPHBIX CO€TMHEHUI

34 OCHOBHBIE METObI CHHTE3A

BBICOKOMOJICKYJIAPHBIX COCI[I/IHCHI/II‘/'I.
HHaCTMaCCBI, Kay4yKH, BOJIOKHA




Kanennapno-remarnueckuii minan 11 knace

[Hara

Tema ypoxka

JomarHee 3a1anue

IIpumeyanue

IJ1aH

baxT

XUMAYECKUM DIIEMEHT. ATOM.
DNeKTpOHHAS KOHPUTYpAIHs aTOMOB

81, BBIy4HTH OIpEICIICHUS,
BOITIPOCHI TIOCIIE Taparpada

[Tepuonnueckuii 3aKOH U
[Tepuoandeckasi cucTeMa XUMHYECKUX
anemeHnToB .M. MenneneeBa, ux cBs3b
C COBPEMEHHOM TeOpHuel CTpOeHUs
aTOMOB

82, ctp. 24, ymp. 1-9,
MMOATOTOBUTH COOOIIEHHUS O
KU3HU U JestenbHocTy JI. .
Menneneena

3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB
XUMHUYCCKUX DJICMCHTOB U UX
COEMHEHUH 10 IPyNIaM U MEePUOIAM.
3HaYeHHE MEPUOJNIECKOTO 3aKOHA U
CHUCTEMBI XUMHUUYECKHUX d1eMeHTOB [[. 1.
MenpeneeBa B pa3BUTHH HAYKH

BOIIPOCHI

Crpoenue BeliecTBa. XUMUYECKast
CBSI3b, €€ BUJIbI; MEXaHU3MBI
00pa3oBaHUs KOBAJIEHTHOW CBSI3H.
Bonoponnas cBsizb

86, crp.53 -54, ymp 1-5

BaneHntHOCTS.
DIIEKTPOOTPUIIATEIBLHOCTh. CTENEHb
OKucIeHUs. BemiecTBa MOEKYISIpHOTO U
HEMOJICKYIIIPHOTO CTPOCHUS

84, 3aaHus 110 KapTOYKaM

ITonsrue o AUCIICPCHBIX CUCTCMAX.
HcTtunHBIC M KOJIJIOUIHBIC PaCTBOPEIL.
MaccoBas 1015 BellecTBa B pacTBOpC

811, Bompocsl nociie naparpada

Knaccugukanus 1 HoMeHKIaTypa
HEOPraHMUYECKUX COCANMHEHUH.
I'enernueckas CBsA3b HEOPraHMYECKUX
BELIECTB, Pa3JIUYHBIX KJIACCOB

3alaHuA 110 KapTOYKaM




Knaccugukanus XuMHUECKUX peakui B
HEOPraHUYECKOU U OPraHUYECKOU
XUMHH. 3aKOH COXPaHEHHSI MacChl
BEIL[ECTB; 3aKOH COXPaHEHUs U
IIPEBPALLCHNS SJHEPIUU IIPU XUMUYECKUX
peaKkumsx

3alaHuA 110 KapTOYKaM

Cxopocts peakuuu. OOpaTUMbIe
peakuuu. XuMHU4YECKOE PaBHOBECUE

815, ctp. 126, BOTIpOCHI U
3a/1aHus mocie naparpada,
IIOATOTOBUTHCA K HpaKTI/I‘-ICCKOI\/JI
pabote

10

[IpakTnueckas padora Ne 1. «Bausiaue
pa3Iu4HbIX (PAKTOPOB HA CKOPOCTH
XUMUYECKON PEAKIIUN»

11

DIEKTPOIUTHYECKAST JUCCOLNALIUS.
[TonATHE O BOAOPOTHOM ITOKA3aTeIe
(pH) pactBopa. Peakiyuu HOHHOTO
oOMeHa. ['maponu3 opraHndeckux u
HEOPraHMYECKUX BEILECTB

12

OKHCANTENHEHO-BOCCTAHOBUTEIbHBIE
peakuuu. [lonarue o0 anekTponuze
pacIiaBoB U PacTBOPOB COJICH

13

KouTponsHas pabota no pazzaeny
«Teopernyeckre OCHOBBI XUMUM»

14

MeTamisl, UX MOJIOKECHUE B
[Tepuoanueckoit cucteMe XMMUYECKUX
anemeHToB /. 1. MenneneeBa u
0COOEHHOCTH CTpOeHHUs aToMOoB. O0IIHe
(hu3MYecKre CBOKCTBA METAJIJIOB

15

CrutaBbl METaJIOB.
DNEKTPOXUMHUYECKHH psiji HApsHDKEHUH
METAJIOB

16

XHUMHUYECKHE CBOMCTBA BaKHEHUIIINX
METAIJIOB (HATPUi, KaJuii, KalbIlui,
MarHui, aJFlOMUHUN) U UX COCAMHEHUI




17

XUMHYECKUE CBOMCTBA XpOMa, MEJIU U
HUX COeIUHEHUN

18

XuMHYeCKHe CBOMCTBA IIMHKA, JKeJie3a U
UX COCIMHEHUHN

19

[IpakTuueckas padora Ne 2. "Perienue
HKCIIEPUMEHTAIBHBIX 33/1a4 110 TEMe
«Meramae"

20

HeMeTaJ'IJ'II)I, HUX ITIOJIOKCHUC B
[Tepronnueckoi cucreMe XUMUYECKUX
anemenToB J[. . MeneneeBa u
0COOEHHOCTH CTPOEHHS aTOMOB

21

®uU3NYECKUE CBOMCTBA HEMETAIIIOB.
AnnoTponus HEeMeTauIoB (Ha puMepe
KHCJIOpoJia, cephl, hochopa u yriaepoaa)

22

XHWMHUYECKUE CBOMCTBA FAJIOTE€HOB, CEPhI
U UX COeIUHEHUN

23

XHUMHUYECKHE CBOMCTBA a30Ta, hochopa
U UX COEIUHEHUN

24

XUMUYECKUE CBOMCTBA yriepoja,
KPEMHUS U UX COeTMHEHUM

25

[IpumeHeHne BaXHEUIINX HEMETAIIIIOB U
HUX COEIUHEHUI

26

O0001IeHre U cUCcTEMATU3ALNS 3HAHUN
no teme «Hemeramne». Berancnenus no
YpaBHEHUSM XUMUYECKUX PEAKIUN 1
TEPMOXUMHYECCKUE PACUETHI

27

[IpakTuueckas pabora Ne 3. «Pemienue
9KCMEPUMEHTAJIbHBIX 33124 0 TeMe
"Hemertassl"»

28

KoHnTtponrHas pabota no Temam
«Metamaey u «Hemetaminl

29

HeOpraHI/IquKI/Ie H OPraHUuvYCCKUcC
KHUCJIOTEI. HeOpFaHI/I‘-ICCKI/Ie u
OpPraHn4YCCKUC OCHOBAHUA




30

AmboTepHbIE HEOPraHUYECKHE U
OpPraHWYECKUE COCTUHEHHUS.
I'eneTnyeckas CBsA3b HEOPraHUICCKUX H
OpPraHWYECKUX BEIECTB

31

Posb xuMuu B oOecrieueHuun
9KOJIOTMYECKOM, SJHEPreTHUECKON U
NUIIEBOH O€30MTaCHOCTH, Pa3BUTUU
MCEOUITUHBI

32

[IpencraBienust 00 0OMMX HAYYHBIX
IpHUHOHUIIAX TPOMBIIIJICHHOT'O
TTOJTYYCHU A BaXHEHIITX BCUICCTB

33

Yenosek B MHUPEC BEMICCTB U MAaTCPHUATIOB

34

XHMHMS U 3J0POBbE YEIIOBEKA
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