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HOACHUTEJIBHAA 3AIINCKA

PabGouass mporpamMma Mo XMMUM Ha YPOBHE CPEIHEro 001Iero oOpa3oBaHUS
pa3paborana Ha ocHoBe denepanbHoro 3akoHa ot 29.12.2012 Ne 273-d3 «O6
oOpazoBanuu B Poccuiickoii denepanumny, TpedboBaHUM K pe3ysibTaTaM OCBOCHHUS
benepanbHOI oOpa3oBaTeIbHOI IIPOrpaMMBbI CPEIHETO o01mero
obopazopanusa(®OIl COO), npencraBieHHbIXx B DefepaibHOM TOCYIapCTBEHHOM
obOpazoBatenbHoM ctanaapre COO, c¢ yuérom KoHuenmuu mnpemnogaBaHus
y4eOHOro mpenMera «XuMHUsS» B 00pa30BaTeNbHBIX OpraHm3ausx Poccuiickoi
Qdenepauny, peagu3yIOIIUX OCHOBHBIE O0pa3oBaTelbHbBIE MIPOrpPaMMblL, U
OCHOBHBIX TONIOXKeHHM «CTparernn pa3sBUTHS BOCOUTaHHA B Poccuiickoin
®deneparuu Ha niepuoj 1o 2025 roma» (Pacnopspkenue IlpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

XuMHUsT HAa ypOBHE YriayOJIEHHOTO W3Y4YEHHUs 3aHMMAeT BaXXHOE MECTO B
CHUCTEME €CTECTBEHHO-Hay4yHOro oOpa3oBaHusi ywamuxcs 10-11 kmaccos.
N3yyenue mpeamera, pealuyemMoe B YCIOBUAX JIU(epeHIInpOBaHHOTO,
npousbHOrO OOy4YeHHs, MPU3BaHO OOecmeunTh O0O0Ie00pa30BaTENbHYI0 |
OOIIEKYJIBTYPHYIO TOATOTOBKY BBITYCKHUKOB IIKOJbI, HEOOXOIUMYIO ISt
aJlanTalul UX K ObICTPO MEHSIONIUMCS YCIOBUSIM KM3HH B COIIUYME, a TaKXKe IS
POJOJKEHUsT OOY4YeHHS B OpTraHu3alusix MNpodeccHuoHaIbHOTO OoO0pa3oBaHUS, B
KOTOPBIX XUMHUS SIBJISIETCSA OJHON U3 MPUOPUTETHBIX TUCIUIUINH.

B mporpaMme mno XuMMHM Ha3Hau€HUE TMpeaAMeTa «XHUMUS» MOJydaeT
NOJPOOHYI0  MHTEPIPETAllMI0 B  COOTBETCTBUU C  OCHOBOTOJIAraroIIuMu
nonoxeausimu ®I'OC COO o B3auMOOOYCIIOBIEHHOCTH II€JeH, CoMep KaHus,
pe3ynbTaToB OOyYEeHHS W TPeOOBAaHWN K YPOBHIO IOATOTOBKH BBIITYCKHUKOB.
CBUIETENBCTBOM TOMY SIBJSIFOTCSL CJICIYIOIIME BBIMOJIHSAEMbIC MPOrPAMMOM IO
XUMUH PYHKIIHH:

e HH(OpPMAIMOHHO-METOAMYECKAsl, peaau3anus KOTOpOH oOecreynBaeT
MOJIYYEHUE NPEACTABICHUA O ILENAX, COACpKaHWM, OOIlel cTpareruu
0o0y4eHUs, BOCIUTAHUS U PA3BUTUS 00YUaIOIINXCsI CPEACTBAMU MIPEAMETa,
M3y4aeMoro B paMKax KOHKPETHOTO MpOoQuIIs;

e OpraHu3alMOHHO-IUIAHUPYIOIIAs, KOTOpast npeaycMaTpUBaET
ONpeNIeTICHUE: TPUHIUIIOB CTPYKTYPUPOBAHHS U TOCJIEAOBATEIbHOCTH
M3y4YeHUsI y4eOHOro Marepuaia, KOJUYECTBEHHBIX M KAaYECTBEHHBIX €ro
XapaKTEPUCTUK; MOAXO0J0B K (OPMHUPOBAHUIO COACPKATEIHHOU OCHOBBI
KOHTPOJISI W OIEHKH O0pa3oBaTEIbHBIX JOCTIKCHUM OOYy4JaloImUXCs B
paMKax HWTOTOBOWM arTecTalud B (opMe €AMHOr0 T'OCYyIapCTBEHHOTO
AK3aMEHA M0 XUMUH.

[Iporpamma asisg yriyOa€HHOTO N3YUYEHUS] XUMUU:



e YCTaHaBJIMBAE€T WHBAPHUAHTHOE MPEAMETHOE COAEp)KaHHUE, 0053aTEeIbHOE
JUISL W3Y4YEHUsT B paMKax OTACNIbHBIX MpoQuiei, mnpeaycMaTpuBaeT
pacnpenieleHue W CTPYKTYpUpPOBaHHME €ro I0 KjaccaMm, OCHOBHBIM
coZiepKaTeNIbHbIM JIMHUSAM/pa3enaM Kypca;

e JaéT MpHUMEpPHOE pacHpeelieHne y4eOHOro BPEMEHH, PEKOMEHIYyEeMOro
JUTSL U3yYEHUS OT/ACIIbHBIX TEM;

e IpeyiaraeT IMPUMEPHYIO IOCJIEI0BATEILHOCTh H3YYEHUS Yy4yeOHOro
MaTeprajia ¢ y4€TOM JIOTHKH MOCTPOECHMSI Kypca, BHYTPUIPEIMETHBIX U
MEKIIPEAMETHBIX CBS3EH;

e JAET METOAUYECKYIO MHTEPHPETALMIO LIeJIel U 3aJay U3y4eHHUs NpeameTa
Ha yriIyOJIEHHOM YPOBHE C YYETOM COBPEMEHHBIX IPUOPUTETOB B CUCTEME
cpeaHero oOmiero oO0pa3oBaHHUA, CONEP)KATENbHOM XapaKTEPUCTHKU
IUIAHUPYEMBIX PE3YJIbTATOB OCBOEHUS OCHOBHOM 00pa3oBaTEIbHOM
MPOTrPaAMMBI CpEIHETO o011ero oOpa3zoBaHus (JIMYHOCTHBIX,
METaNnpeAMETHbIX, MPEIMETHBIX), a TAaKXXe C Y4€TOM OCHOBHBIX BHJIOB
y4eOHO-TIO3HABATENbHBIX  JACHCTBUN  0OydYaromierocs IO OCBOCHHIO
COJIEp>KaHMSI PEMETA.

[To BceM Ha3BaHHBIM MO3UIMUSAM B IMPOrpamMMe MO XMUMHH TMPEAyCMOTpeHa
IPEEMCTBEHHOCTh C OOY4YeHHMEM XUMUU Ha YPOBHE OCHOBHOI'O OOILEro
oOpa3zoBaHus. 3a MpefenaMu yCTAHOBJIEHHOM MpOrpaMMoil 1O  XUMHUHU
00s3aTeNIbHON (MHBApUAHTHOM) COCTABJISIONIEH COJAEpKaHMs yueOHOro mpeamera
«XuMHs» OCTa€Tcsi BO3MOXKHOCTh BbIOOpa €ro BapUATUBHOW COCTaBIISIOUIEH,
KOTOpasl JIOJKHA OINPENENSThCS B COOTBETCTBUM C HAIIPABIEHHEM KOHKPETHOTO
npoduist 00ydeHHUs.

B coorBerctBuM ¢ koHuenryanbHbIMH nosoxeHusmu PI'OC COO o
Ha3HAYeHUU TPEAMETOB 0a30BOro M YINIYOJEHHOTO YpOBHEH B CUCTEME
muddepeHmpoBaHHOTO O0yYEHHS Ha YpPOBHE CpPEIHEro o0Iiero oOpa3oBaHUs
XUMHS Ha YPOBHE YIIIyONEHHOTO W3YYCHHs] HANpaBlieH Ha peaJu3aluio
OPEEMCTBEHHOCTH €  MOCIEAYIOLIMM  3TaloOM  [OJYYEHUS  XHMHUYECKOIro
o0pa3oBaHMsI B paMKax M3y4YEHHUS CHELHUAIBHBIX €CTECTBEHHO-HAayYHbIX U
XUMHYECKUX TUCHUIUIMH B By3aX W OpPTraHU3alUSX CPEIHEro MpodeccuOHaIbHOTO
oOpa3zoBaHus. B 3ToH cBs3M H3ydeHHE MpeaMmeTa «XHMHS» OPUEHTHPOBAHO
OPEeUMMYLIECTBEHHO HA  pACIIUPEHUE U  yriayOJeHue TEOpPEeTUYECKOH U
NPaKTUYECKOM MOJATrOTOBKM O0YYarolMXCsl, BHIOPABIINX ONpenenEHHbIN Tpoduib
o0yueHusi, B TOM YHCJI€ C TIEPCIIEKTUBON MOCIEAYIOUIEro MOIyYEHUSI XUMUYECKOTO
o0pa3zoBaHus B opraHu3ainusax npodeccuoHaibHOro oopaszoBanus. Hapsiny ¢ 3tum,
B cBere TpeboBanuit OI'OC COO k miIaHUpyeMbIM pe3yjabTaTaM OCBOCHHS
(penepanbHON 00pa30BaTENbHOM NpOrpaMMbl CpeAHEro oO0Iero oOpa3oBaHMs
U3y4YEeHHE IpeaMera «XUMHUS» OpPHUEHTHPOBAHO TAaKKE€ Ha pEIICHHE 3a1ad



BOCIIUTAHUS U COLMAIBHOIO Pa3BUTHs OOyYarolluxcs, HA (POPMUPOBAHUE Y HUX
OOLIEMHTEINIEKTYaJIbHbIX YMEHHM, YMEHMIN pallMOHANU3ALMK y4eOHOro TpyJa |
00O0OIIEHHBIX CIOCOOOB  JICSITEIIBHOCTH, HWMEIOIIMX  MEXIUCIUTIMHAPHBIH,
HAAMPEIMETHBIN XapakTep.

CocTaBngomuMy IpeaMeTa «XUMUs» Ha YpOBHE YIIIyOJIEHHOTO U3Yy4EHHUs
ABISIIOTCSL  YIIIyOn€HHble Kypchl — «Opranudeckas xumusi» U «OOmas u
Heopranudeckas XxuMus». [Ipu omnpeneineHnn Moaxoa0B K 0TOOPY U CTPYKTYpPHOM
OpraHu3allid COAEP’KaHHUA 3TUX KYpCOB B IPOrpaMME IO XUMHUHU 32 OCHOBY
npusAThl nojoxkeHuss PI'OC COO o paznuuusx 0a30BOro M yriayOJEHHOIO
YPOBHEW U3YUYEHUS IIPEAMETA.

OcHoBY coaepxkaHusi KypcoB «Opranumdeckas xumusi» u «OOwmas u
HEOpPraHWYECKass XHWMHS» COCTaBIAE€T COBOKYNHOCTh HPEIMETHBIX 3HAHUU U
YMEHUH, OTHOCAIIMXCS K 0a30BOMY YPOBHIO M3y4Y€HHUs MpeaMera. JTa cCUCTeMa
3HAHMM MOJy4YaeT ONpe/leIEHHOE TEOPETUUYECKOE JIONMOJHEHUE, MO3BOJISIONIEE
OCO3HAHHO OCBOUTH  CYIIECTBEHHO OOJbIIUNA 00BEM  (PaKTOIOTHYECKOTO
maTtepuana. Tak, Ha yriayOJ€HHOM YpOBHE H3y4U€HHUs NpeaMmera obecriedeHa
BO3MOXXHOCTh 3HAUUTEIBHOTO YBEJIWYEHUs OOBbEMA 3HAHUA O XUMHUYECKUX
AJIEeMEHTaX U CBOMCTBAaX MX COCJMHEHHUN HAa OCHOBE PACIHIMPEHUS U YriayOJaeHus
IPEICTABIECHUN O CTPOCHMM BEUIECTBA, XUMUYECKON CBA3UM M 3aKOHOMEPHOCTSX
IPOTEKAHMS PEaKLUM, paCCMATPUBAEMBIX C TOUKU 3PEHUS XUMUYECKOH KHMHETHKHU
U TepMoauHaMHKU. W3ydeHue mnepuoguueckoro 3akoHa u llepuogmueckoi
CUCTEMBl ~ XMMHMYECKMX  DJIEMEHTOB O0azupyerca  Ha  COBPEMEHHBIX
KBaHTOBOMEXAHUYECKUX IMPEACTABICHUSIX O CTPOCHUM aTOMa. XUMHUYECKasl CBSA3b
OOBSCHAETCS ¢ TOYKH 3PEHUS SJHEPreTUUECKUX U3MEHEHUH NpU €€ 00pa3oBaHUU U
pa3pyllieHUH, a TAKXKE C TOYKH 3PEHHs] MEXaHU3MOB €€ oOpa3oBaHus. M3yueHue
TUIOB  peakuuil  JomonHsercd  (OPMUPOBAHMEM  NPEICTaBICHUH 00
ANEKTPOXUMHUYECKUX MPOLECCAX U IEKTPOIU3E PACIIABOB U PACTBOPOB BELIECTB.
B kypce opraHm4eckoil XMMUU NPU PACCMOTPEHUM PEAKIHOHHOM CIIOCOOHOCTH
COEJIMHEHU ynemnsieTca oco00e BHUMaHKE BOIIPOCaM 00 3JIEKTPOHHBIX 3PQeKTax,
0 B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PEakLni.

Ocoboe 3HayeHHe UMEEeT TO, YTO Ha COJAEpPKAHME KypCOB XHUMHUU
yrayOaE€HHOrO YPOBHA U3YyUEHHUS TS KJIIACCOB OMPEAEIEHHOI0 Npouiist (rJIaBHbIM
o0pa3oM Ha HUX CTPYKTypy M XapakTep JONOJHEHUW K 0OIeil cucreme
OpEeIMETHBIX 3HAHWM) OKa3bIBAIOT BIMSHHME CMEXHbIE MpeaMeTsl. Tak, Hanpumep,
B COJIEPKaHHUM TpEeAMeTa VISl KIACCOB XUMUKO-(DH3NYECKOro npoduss O0mbInoe
3HaueHUE OYOyT MMETh 3JEMEHThl yueOHOro marepuaina no oowmei xumuu. [Ipu
U3Y4eHUHM TpeIMeTa B JaHHOM Ciy4yae akIeHT OyJeT ciellaH Ha OOLIHOCTb
METOJI0B MMO3HaHUs, OOIIHOCTh 3aKOHOB M TEOPUN B XMMHMH U B (PU3UKE: aTOMHO-
MOJIEKYJIApHasi Teopusi (MOJIEKYJsIpHas TeopHus B (U3UKE), 3aKOHBI COXPaHEHHUs



MacChl U DJHEPIUM, 3aKOHBI TEPMOJMHAMHUKH, JJIEKTPOJIM3a, IPEACTABICHUSA O
CTPOEHUH BELIECTB U IPYTOE.

B TO ke BpemMsa B coaepKaHMM IIpeAMETa Ui KIJIACCOB XUMHKO-
Ouonornyeckoro mpoduis OONbIINKA yAETbHBIH BeC OyIeT MMETh OpraHhYecKas
xumus. B 3TOM cioydae mpenocTaBisieTCs  BO3MOXKHOCTh i Oosee
OOCTOSITENIBHOTO ~ PACCMOTPEHMsS] XMMHMYECKOW  OpraHuM3aluu  KIETKH  Kak
OMOJIOTUYECKON CHUCTEMBI, B COCTaB KOTOPOM BXOHST, K MPUMEPY, TaKHUe
CTPYKTYpHbIE KOMIIOHEHTBI, KaK JUIUJbI, OCJIKH, YIJIEBOAbL, HYKJIECHHOBBIE
KHMCIJIOTBI U Apyrue. IIpym 3TOM 3HaHUSA O COCTaBe M CBOMCTBAX IPEACTABUTENECH
OCHOBHBIX KJIACCOB OpPTraHUYECKUX BEUIECTB CIIY’KAT OCHOBOM ISl HU3Y4EHUS
CYIITHOCTH MPOIECCOB (POTOCUHTE3A, IbIXaHMUs], TUILEBAPEHUS.

B mnane ¢opMupoBaHHs OCHOB HAydyHOTO MHUPOBO33PEHUS, OCBOCHUS
0OIIIEHaYYHBIX METOJ0B MTO3HAHUS U OIbITA MPAKTUYECKOI0 MPUMEHEHUSI HAyYHBIX
3HAHUW HM3y4YCHHUE MpeaMera «XHUMUs» Ha YriyOJEHHOM YpOBHE OCHOBAaHO Ha
MEXIPEIMETHBIX CBS3X C Y4YEOHBIMH TMpeAMETaMH, BXOJAIIMMU B COCTaB
NpeIMETHBIX oOnacteil «EcTecTBeHHO-Hay4YHbIE NpeaMeThl», «Marematuka u
uHpopmaThka» 1 «PycCkHil A3bIK U JIUTEPATYPA».

[Ipu u3ydyenuun y4yeOHOro mnpeamera «XUMHUS» HAa YIUIYOJIEHHOM YpOBHE
TaK)Ke, KaKk Ha YpOBHE OCHOBHOI'O M CpelHero oduiero oopasoanus (Ha 6a30BOM
YPOBHE), 3a7a4eii TIEPBOCTETIICHHON 3HAYUMOCTH SBJISETCS (DOPMUPOBAHHE OCHOB
HAyKM XUMHUU Kak O00JIaCTU COBPEMEHHOIO €CTECTBO3HAHMS, NPAKTUYECKON
NEATEIbHOCTH YEJIOBEKA U OJJHOI'0 U3 KOMIIOHEHTOB MUPOBOM KYJbTYphl. Pemienune
ATOM 3a7aud Ha YIUIYOJIEHHOM YPOBHE H3YYCHHs TpeIMeTa MpeoiaraeT
peann3anmio TAKUX LEJIEH, KakK:

e (opmMupoBaHME TPENCTABICHUN: O MATEpUATIBLHOM E€AMHCTBE MHMpA,
3aKOHOMEPHOCTSX U MO3HABAEMOCTH SIBJIEHUW NPUPOJBI, O MECTE XUMUHU B
CUCTEME EeCTECTBEHHBIX HAyK H €€ Benyliedl poiau B obecrneuyeHuu
YCTOMYMBOT'O  pa3BUTHs  YEJIOBEYECTBA: B  PEIIEHUH  IpodiieM
AKOJIOTUYECKOM, SHEPreTUYECKON U MHUIIEBON 0€30MacHOCTH, B Pa3BUTUU
MEIULIHUHBI, CO3JJaHUU HOBBIX MATEPHUAJIOB, HOBBIX UCTOYHUKOB YHEPTHUH, B
o0ecreyeHnu palMoHAIBHOTO MPUPOONOIb30BaHMsI, B (HOPMHUPOBAHUU
MHUPOBO33pEHUSI U OOLIEH KyJIbTYpPhl YEIOBEKAa, a TAKXKE SKOJOTMYECKH
00OCHOBaHHOT'O OTHOILIEHHS K CBOEMY 37I0POBBIO U IPUPOJHOMN Cpene;

e OCBOCHME CHCTEMBbl 3HAHUM, JIEKAIIUX B OCHOBE XUMHUYECKOU
COCTaBIIAIONICH €CTECTBEHHO-HAYYHOW KapTUHBI MUPa: HyHIAMEHTAITbHBIX
MOHATUHM, 3aKOHOB U TE€OPUWA XHMMHH, COBPEMEHHBIX MPEACTABICHUN O
CTPOCHMM BEIIECTBA HA pPa3HbIX YPOBHAX — AaTOMHOM, HOHHO-
MOJIEKYJISIDHOM,  HAJMOJEKYJSPHOM, O  TEPMOJAMHAMUYECKUX U
KUHETHUYECKUX 3aKOHOMEPHOCTSAX MPOTEKAHUS XUMUYECKUX PEAKLIHH, O



XUMHYECKOM PaBHOBECHUH, PACTBOPAX U JUCIEPCHBIX CUCTEMax, 00 00IuX
HAyYHBIX MPUHIIMTIAX XUMHUECKOT0 MTPOU3BOJICTBA;

dbopmupoBaHue y 00yJaromuxcst OCO3HAHHOT'0 MOHUMAHMS
BOCTPEOOBAHHOCTH CHCTEMHBIX XHMHUYECKUX 3HAHUM a1 OObACHEHUs
KIIIOYEBBIX HJIeH U MPOOJEeM COBPEMEHHOW XHWMHUHU, AL OOBSCHEHUS H
NPOTHO3UPOBAHMS SIBICHUH, UMEIOIINX €CTECTBEHHO-HAYYHYIO MPHUPOY;
I'PaMOTHOTO PEIICHUs MPOOIeM, CBSI3aHHBIX C XUMHUEH, TIPOTHO3UPOBAHHS,
aHaJu3a U OIICHKH C TIO3HUIIMH SKOJIOrMUeCKON Oe30MacHOCTH MOCIECTBUN
OBITOBOM M IPOM3BOACTBEHHON JEATEIBHOCTH YEIOBEKA, CBSI3aHHOM C
XAMUYECKAM  TIPOM3BOJICTBOM, HCIIOJNIB30BAaHHEM W  IEpepadOTKOU
BEIIICCTB;

yrayOlieHne  TpEeACTaBICHMH O  HAy4YHBIX  METOAaX  IO3HAHMA,
HEOOXOAMMBIX JJIsi TPUOOPETEHHS YMEHUN OpPHUEHTUPOBATHCS B MHPE
BEIIECTB M OOBSCHEHUS XHUMHUYECKHX SBICHUH, HMEIONINX MECTO B
PUPOJIC, B IPAKTHUYECKON IEATEIHHOCTH U TTOBCETHEBHOM JKU3HH.

B mnnaHe peanuzauuM TMEpPBOOYEPENHBIX BOCHUTATEIBHBIX U Pa3BUBAIOIIMX
GYHKIMI 1EJIOCTHOM CUCTEMBbI CPEAHEro oOIero oOpa3oBaHUS MPU HU3YUYCHUU
npenMera «XuMuUs» Ha  yrIyOJIE€HHOM  YpOBHE OCOOYI0  aKTyallbHOCTh
PUOOPETAIOT TaKKe 1IETH U 33741, KaK:

BOCIIUTaHUE YOEKIEHHOCTH B TIO3HABAEMOCTH SIBIICHUN TPUPOIBI,
YBOXEHUS K TIPOIECCY TBOpPYECTBA B O00JIACTH TEOPETHYECKUX U
MPUKJIAJIHBIX HMCCIICIOBAHUNA B XUMHH, (OPMHUPOBAHHE MHPOBO33PCHHSI,
COOTBETCTBYIOIIET'O COBPEMEHHOMY YPOBHIO Pa3BUTUS HAYKH;

pa3BUTHE MOTHBAIMM K OOYYCHHIO ¥ TIO3HAHWIO, CIIOCOOHOCTEH K
CAMOKOHTPOJIFO M CAaMOBOCTIMTAaHWIO  HAa  OCHOBE  YCBOCHUS
00IIeYeNTOBEYECKUX [IEHHOCTENH;

pa3BUTHE MMO3HABATEIIBHBIX MHTEPECOB, HHTEIUIEKTYATbHBIX U TBOPUYECKUX
crocoOHOCTeH oOydJaromuxcs, (GOpPMHPOBAHWE Y HHX CO3HATEIBHOTO
OTHOIICHUS K CaMOOOpa30BaHUIO W HEMPEPHLIBHOMY OOpPA30BAHHUIO Kak
YCIIOBUIO YCTIEIIHON MPpodecCHOHANBHONM M O0IIIECTBEHHOMN JIeATETbHOCTH,
OTBETCTBEHHOTO OTHOIICHHS K CBOEMY 3J0POBBIO M TOTPEOHOCTU B
310pOBOM 00pa3e KU3HH;

dbopMHUpOBAaHWE YMEHUH M HAaBBIKOB Pa3yMHOI'O MPHUPOIOINOIL30BaAHMSI,
Pa3BUTHE DKOJIIOTMUECKON KYJIbTYpPbI, IPUOOPETEHHUE OIbITa OOIECTBEHHO-
MIOJIE3HOM IKOJIOTMYECKOMN AEATEIbHOCTH.

OO61iee 9uCIIO 9acoB, MPETYCMOTPEHHBIX JIJI M3YUCHHUSI XUMHUHM Ha YTITyOJICHHOM
ypOBHE CpelHero oduiero oopaszoBanus, cocrarisier 204 yacos: B 10 kiacce —
102 gaca (3 yaca B Henento), B 11 kimacce — 102 ygaca (3 yaca B Heienio).



COJEPXAHME OBYYEHUA
10 KITACC

OPTAHUYECKAS XUMUA

Teopernyeckre 0CHOBbI OPraHMYeCKON XUMUM.

IIpenMer W 3HauYeHHE OPraHUYECKOM XUMHUHU, TNPEACTABICHUE O
MHOr000pa3uy OpraHNYeCKUX COCIUHEHHH.

DJEeKTPOHHOE CTPOCHME aToMa YriepoAa: OCHOBHOE U BO30YXIEHHOE
COCTOSIHMA. BasleHTHBIE BO3MOXKHOCTHM aToMa YIVIEPOJA. XHMMHUYECKas CBSI3b B
OpraHUYECKUX COCIUHEHMsIX. THUIbl TUOpPUAM3AIMK aTOMHBIX oOpOuTaien
yraepoaa. Mexanu3mbl 00pa30BaHUsI KOBAJIGHTHOM CBsI3U (OOMEHHBIN U JJOHOPHO-
aKIETITOPHBIN). THUIBI TIEPEKPHIBAHUS AaTOMHBIX OpOWTaNe, O©- W T-CBS3W.
OnuHapHas, qBOMHAs U TpoiHas cBs3b. CnocoObl pa3phiBa CBSI3€M B MOJEKYJIax
opranudeckux BemiecTB. [loHsiTue O CBOOOJHOM pajuKkaie, Hykieopuiae Hu
anekTpodue.

Teopuss crTpoeHust opraHnndeckux coeanHenuit A.M. byrnepoBa wu
COBPEMEHHBIE IIPEACTABICHUS O CTPYKTYpPE MOJIEKYJ. 3HAYEHUE TEOPUU CTPOCHHUS
OpraHUYeCKUX COeAUHEHUH. MomneKkyasipHble U  CTPYKTYpHBIE  (OPMYIIBIL.
CtpykTypHble (GOpMyNbl Pa3IUYHBIX BHUAOB: pa3BEPHYTas, COKpami¢HHas,
ckeneTrHas. M3omepus. Bunabl n30MeEpUHM: CTPYKTYpHas, NPOCTPAHCTBEHHAS.
DneKTpoHHbIE dPPEKTH B MOJIEKYJIaX OPTaHUYECKUX COCAMHEHUN (MHIYKTUBHBIN
1 Me30MEPHBIN (P EKTHI).

[IpencraBnenne o KiIaccupuUKaMK OpraHWYecKux BemiecTB. [loHaTHe O
¢yHkunonanbHou rpymnmne. ['omonorus. ['omonornyeckue psapl. CucreMaruyeckast
HoMeHkaTypa opranudeckux coeauHeHud (IUPAC) u TpuBuanbHble Ha3BaHUS
OTJEJIbHBIX IIPEACTABUTEIICH.

OcobenHocTu W Kiaccudukaius OpraHUYecKux peakiuid. OKHUCIUTEThHO-
BOCCTAHOBUTEIIbHBIE PEAKLIINHA B OPraHUYECKON XUMUHU.

OKCIEpUMEHTAIbHBIE METOJbl H3yYEHHsS] BEIIECTB M HX NPEBPALICHUN:
O3HAKOMJICHHE C O00pa3laMyd OpraHWYeCKHX BEIIECTB W MaTepuajiaMd Ha HUX
OCHOBE, OIBITHI IO MPEBPALICHUIO OPraHUYECKUX BEIIECTB NPU HATPEBAHUU
(mnaBneHue, OOYIJIMBaHWE W TOPEHHE), KOHCTPYMPOBAHUE MOJENEHl MOJIEKYI
OpraHUYECKUX BEUIECTB.

YriaeBoaopoasl.

Ankanpl. ['oMonmornueckuii psi akaHoB, oO1mIast popmMyiia, HOMEHKIATypa U
U30MeEpHsl. DIIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJI alKaHOB, sp3—
rudpuau3aiys aTOMHBIX opOuTanei yriaepoja, o-cBsi3b. dusmueckue CBONCTBA
AJIKaHOB.



XHWMHUYECKHE CBOMCTBA QJIKAaHOB: pPEAKIMM 3aMEIICHUS, HW30MEPHU3ALNH,
JNEruAPUPOBAHMS, HUKIN3ALMK, TUPOJn3a, KpeKuHra, ropenus. llpencraBinenue o
MEXaHU3ME PEAKIINI PATUKAIBHOIO 3aMEILICHMUS.

Haxoxnenue B mpupoje. CriocoObl NOAyYeHUs U IPUMEHEHHUE aJIKaHOB.

[uxnoankanel. O0mas dhopmysna, HOMEHKIaTypa u uzoMepus. OcoOeHHOCTH
CTPOEHUST M XUMHUYECKHX CBOMCTB MajblX (LUMKIONPOIAH, LHUKIOOyTaH) U
OOBIYHBIX (IIMKJIONEHTAH, IMKJIOIEeKCaH) HUKI0aJKkaHoB. CrocoObl MOJy4YeHUs |
NPUMEHEHUE [IUKI0AJIKAHOB.

Ankenbl. ["'omomornueckuii psj ankeHoB, oOmias (Gopmyia, HOMEHKIATypa.
DNEKTPOHHOE ¥  MPOCTPAHCTBEHHOE CTPOCHHE MOJEKYI alKeHOB, Sp -
ruOpuan3anrs aTOMHBIX OpOuTaned yriepona, o- U n-CBA3U. CTpyKTypHas u
reoMerpuueckas (Ouc-TpaHc-) u3oMepus. @OU3NYECKHE CBOWCTBA AJKEHOB.
XHWMHUYECKHE CBOMCTBA: PEAKIMM IMPUCOEAWHEHMS, 3AMEIICHUS B O-IIOJIOKECHHE
IIpY JBOMHOM CBA3M, INOIMMeEpU3aluu U okucieHud. [IpaBwio MapkoBHUKOBA.
KaudecTBeHHble peakiuu Ha JBOWHYIO CBsI3b. CrOCOOBI MOTyYeHUs U TPUMEHEHNE
AJIKEHOB.

Anxanuensl. Knaccugukainus ankaaueHoB (CONpsKEHHbIE, U30JIUPOBAHHBIE,
Kymynuposartvle). OCOOEHHOCTH 3JIEKTPOHHOTO CTPOEHHUSI U XUMHUYECKUX CBOWMCTB
CONpPsDKEHHBIX  AueHoB, 1,2- wu 1, 4-npucoenunenne. Ilonumepuzanus
CONpPsKEHHBIX TUeHOB. CrocoObl MOTy4YEeHHs U IPUMEHEHUE aJIKaIUEHOB.

Ankunbl. ['oMonoruueckuid psii amkuHOB, 0011ast Gopmysia, HOMEHKIIATypa U
U30MepHUsl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYJI aJKHUHOB, SP-
ruOpuau3alnsg aTOMHBIX opOuTaneit yriepoma. dusmyeckne CBOWCTBA AJIKWHOB.
XWMHUYECKHE  CBOWCTBA:  PEAaKUUU  NPUCOCAUHEHUs,  JUMEpU3alud U
TpUMEPHU3ALMH, OKUCIEHNA. KUCIOTHBIE CBOMCTBA aJKMHOB, MMEIOIINX KOHIIEBYIO
TpOMHYIO CBs3b. KauecTBeHHBIEC peakiiK Ha TPOHYIO CBsA3b. CrocOObI MOMydeHHUS
Y IPUMEHEHUE AJIKUHOB.

Apomarnueckue yriieBoaopoasl (apensl). ['omonormueckuid psii apeHoOB,
oOuast popMyina, HOMEHKIATypa U U30MEpPHsl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpoeHHE MOJeKynbl Oen3ona. dusmyeckue CBOIMCTBA apeHOB. XHUMHYECKHUE
CBOICTBa O€H30J1a U €r0 FOMOJIOTOB: PEaKIMU 3aMEIIeHHs B OCH30JIbHOM KOJIbIIE U
YTJIEBOJOPOJHOM pAJMKAJE, PEaKUUU NPHUCOCIAWHEHUS, OKHUCIEHHUE TOMOJIOTOB
Oenzona. IlpeacraBneHue o0 OpUEHTUPYIOIIEM JEWCTBUU 3aMECTUTENCd B
OCH30JIbHOM KOJIbIIE Ha TMpUMEpPEe aJKWIbHBIX PAJUKAIOB, KapOOKCHIBHOM,
TUJIPOKCUJIBHOM, aMUHO- W HUTPOTPYIIbI, aTOMOB rajnoreHoB. OcoOeHHOCTU
XUMHUYECKUX CBOMCTB ctupoda. [lomumepuszanus ctupona. CnocoObl MOaydyeHus 1
IIPUMEHEHUE apOMATUYECKHUX YTIIEBOIOPOJIOB.

[Tpuponnslii ra3. [lonytHeie HedTsHBIE Ta3bl. HedTh u €€ nmpoucxoxacHue.
KameHHbI#1 yroias u nmpoAyKTsl ero nepepadborku. CrocoObl nepepaboTku HedTH:



MEPEroHKa, KPEKUHI (TEPMUYECKUM, KATAIUTHUUYECKUW), PUPOPMHUHT, MUPOIIU3.
[IponykThl nepepadoTKu HEPTHU, UX IPUMEHEHUE B TPOMBIIIUIEHHOCTH U B OBITY.

['enernueckas CBA3b MEXY pa3IMUYHBIMU KJIACCAMHU YTIIEBOAOPO/IOB.

DONEKTPOHHOE CTPOEHUE TaAJOrCHIPOM3BOJHBIX YIVIEBOJOPOAOB. Peakumu
3aMEIEHHUs TaloféHa Ha THAPOKCOrpyNIly, HUTPOrpylIy, LIUAHOTPYIIIY,
amuHorpynmy. JleficTBUe Ha TaJIOT€HNPOU3BOJHBIE BOAHOTO M CIHUPTOBOTO
pacTBopa miEnoun. B3auMonaeicTBue IUraJloOr€HAIKAHOB C MarHMEM M IMHKOM.
ITonsiTue 0 METaNIOOPTaHUYECKUX COEJIMHEHUSX. Hcnonb3oBanue
raJIOr€HIPOU3BOJIHBIX YIJIEBOAOPOIOB B OBITY, TEXHUKE W NPU CHHTE3E
OpPraHUYECKHUX BEILECTB.

OKCIEpUMEHTAJIBHBIE METOJbl M3YYEHMsI BEIIECTB M MX IIPEBpaLICHMIA:
u3yueHue (GU3NYECKUX CBOWCTB YIIeBOJOPOAOB (PaCTBOPUMOCTH), KAUECTBEHHBIX
peakluuii yrieBoJOpOJOB pPa3IUYHbIX KiIaccoB (oOeclBeYMBaHME OpPOMHOM WU
MOJIHOM BOJIbI, pacTBOpa IE€pMaHraHaTa KajMs, B3aUMOJICHCTBUE alleTUJICHA C
aMMHauHbIM pacTBOpoM okcuga cepedpa(l)), xauecTBeHHOe OOHapyXeHUE
yriaepoja M BOJAOpPOAA B OPraHUYECKHMX BEIIECTBaX, IOJIYYEHUE OSTUIEHA U
U3Y4YEHHE €ro CBOMCTB, O3HaKomuieHHe c¢ KouiekiusaMu «Hedtb» u «Yrompy, c
oOpa3llaMM IUIaCTMAcC, KayuyyKOB M PpPE3UHbI, MOJCIUPOBAHUE MOJEKYI
YIJIE€BOAOPOIOB U TAJIOT€HIIPOU3BOIHBIX YIJIEBOJOPOIOB.

Kucnopoaconepaxaiue opranudyecKue CoeANHEHU.

[IpenenvHbie omHOaTOMHBIE cnuUpThl. CTpoeHue MoJekyn (Ha mpuMmepe
MeTaHojla M JTaHona). ['omonormueckuit psn, obmas Qopmyna, u3zoMepus,
HOMEHKJaTypa M kinaccudukanus. dDusznueckue CBOMCTBa  MpeAeIbHBIX
OJTHOATOMHBIX CHOUPTOB. BoOnopoaHble CBSI3M MEXAY MOJEKYJIaMH CIIHPTOB.
XHWMHUYECKHE CBOMICTBA: peaKkUMH 3aMELIEHUs, JerujpaTaluud, OKHUCIEHUS,
B3aUMOJICHCTBHE C  OPraHMYECKUMH M  HEOPraHWYECKUMH  KHCIIOTaMH.
KauecTBeHHas peakuus Ha OJJHOATOMHbIE CIUPTHI. J[eicTBUE 3TaHOIA U METAHOJIA
Ha opranm3M uyenoBeka. CrocoObl MOMy4YeHHS U TPUMEHEHHE OJHOATOMHBIX
CIIUPTOB.

IIpocteie 3¢upsl, HOMeHKIaTypa U u3oMepusi. OcoO0eHHOCTH (PU3UUECKUX U
XUMHYECKUX CBOMCTB.

MHoroaToMHble CHHPTHI — ATWICHIJIMKOJIb W TJIHLEpUH. Duznueckue u
XMMHUYECKUE CBOMCTBA: pPEaKLUU 3aMEIIeHHs], B3aUMOJIEUCTBHE C OpPraHUYECKUMU
U HEOPraHWYECKHMM KHUCJIOTaMM, KayeCTBEHHAs pEaKIUs Ha MHOIOATOMHBIE
cnupthl. [lpencraBieHne o MexaHU3ME peakIMi HYKI€O(UIHLHOIO 3aMEelIeHUS.
JleiictBue Ha opraHuzM 4enoBeka. (CrnocoObl TMONy4YeHUss W OPUMEHEHHUE
MHOT0aTOMHBIX CITUPTOB.

®eHon. CTpoeHHME MOJEKYJBl, B3aUMHOE BIIMSHHME TUAPOKCOIPYIIIBI U
O6eH3zonpHOro sapa. dusmueckue cBorcTBa (PeHona. OcoOEHHOCTH XMMHYECKUX



cBOMCTB (eHona. KauecTBeHHble peakuuu Ha QeHoda. TokcHyHOCTh (eHona.
CnocoObl nonydyenust v npuMenenue penona. Genondpopmanpiaeruitas cMoa.

KapOonunbHble COeTMHEHMS — albJErU/Ibl U KETOHBL. DJIIEKTPOHHOE CTPOEHUE
KapOOHMJILHOUM TpyNmbl. ['OMoOOruYecKkue psjbl aidbJAETUI0B U KETOHOB, 00IIas
dopmyna, uzomepus M HOMEHKIaTypa. (DuU3MUECKHe CBOWCTBAa albJETUIOB H
KETOHOB. ~ XHMMHYECKHE CBOMCTBA  albJIETUJOB W  KETOHOB:  PEAKLHUHU
npucoenuHeHna. OKUCIEHNE albIeru0B, KAYECTBEHHbIE PEAKIIMU HA aJbICTHU/IbI.
Crioco0ObI osTyueHust ¥ MPUMEHEHHE ajibJAeTHI0B U KETOHOB.

OnHOOCHOBHBIE NIpeeNbHbIE KApOOHOBBIE KUCIOTHI. OCOOEHHOCTH CTPOCHHUS
MOJIEKYJT KapOOHOBBIX KUCIOT. M30Mepus u HOMEeHKIaTypa. PU3NUecKue CBOMCTBa
OJTHOOCHOBHBIX TMpPEACIbHBIX KapOOHOBBIX KHUCIOT. BoIOpojHBIE CBSI3U MEXIY
MOJIEKYyJIaMi KapOOHOBBIX KHUCIOT. XMUMHUYECKHE CBONCTBA: KUCIOTHBIE CBOWCTBA,
peakuus HTepUPUKALNU, PEAKIUU C YYaCTHUEM YIJIEBOAOPOAHOrO paaHKaia.
OcoOEHHOCTH CBOMCTB MYypaBbUHOM KHUCHOTHL. [loHSTHE O MPOU3BOAHBIX
KapOOHOBBIX KHUCIOT — CJIOXHBIX 3¢upax. MHoroobpasue kapOOHOBBIX KHCIOT.
OCc0OEHHOCTH CBOWCTB HEMPEICIbHBIX W aPOMATHUYECKHX KapOOHOBBIX KHCIOT,
JTUKapOOHOBBIX KHUCIIOT, THAPOKCUKAPOOHOBBIX KHUCIOT. [IpencTtaBurenu BBICIIUX
KapOOHOBBIX KHCIIOT: CT€apUHOBAas, MaJIbMUTHUHOBAs, OJEUHOBAs, .JUHOJEBAS,
JUHONIeH08as KUCIOThl. CriocoObI MOTYyYeHUS M TPUMEHEHHE KapOOHOBBIX KHUCIIOT.

Crnoxnbie 3¢upsl. ['omonorudeckuit psmg, oOmas dopmysa, HU30OMEpHUS H
HOMeHKNaTypa. Pu3nueckue U XMMHYECKUE CBOWCTBA: THAPOJIM3 B KHUCIOW H
LIEJIOYHOU Cpexe.

Kupsi. Ctpoenue, pu3nueckue U XUMHUUYECKUE CBOWCTBA KUPOB: TUAPOJIN3 B
KUCJION U IeNouHOoM cpene. OcCOOEHHOCTH CBOMCTB XKHUPOB, COACPIKALIUX OCTATKH
HEMpeAeIbHBIX JKUPHBIX KUCIOT. XKuphl B ipupo/e.

MpbI14 KaK COJIM BBICIINX KapOOHOBBIX KHCIIOT, UX MOFOIIEE JEHCTBHE.

OO6mias xapakTepuctuka yriaeoaoB. Knaccudukarus yrieBogoB (MOHO-, 11-
U Tmojucaxapuabsl). MoHOcaxapubl: TIIOK03a, (PYKTO3a, TajmakTo3a, pubo3a,
ne3okcupu6o3a. dusnueckue CBOMCTBA U HAXOXKAEHHE B npupoae. DoTocuHTES.
XHWMHUYECKHE CBOMCTBA IITIOKO3bI: PEAKIIMU C YYACTUEM CIIUPTOBBIX U aJIbJAETUIHOU
rpyMnI, CIUPTOBOE M MOJOYHOKHCIOE OpokeHue. [IpumeHeHue TIIOKO3bI, €&
3HAYEHUE B KU3HENEATEIbHOCTU opraHu3Ma. Jlucaxapuasl: caxaposa, MajlbTo3a U
nakTo3a. BoccranaBnuBarolue 1 HEBOCCTAHABIIMBAIOIIME aucaxapuibl. ['uaponus
nucaxapuaoB. Haxoxnenue B npupone u npumenenue. [lomucaxapuasl: kpaxmall,
JIMKOTeH W 1ewnono3a. CTpoeHHe MaKpOMOJEKYyJ Kpaxmania, TJIMKOreHa |
nemtosio3bl.  dusnyeckne CBOMCTBA KpaxMajga M LEJUTH0JI03bl. XHMHYECKUE
CBOMCTBa Kpaxmaiya: THAPOIN3, KaueCTBEHHAs pEaklMs C MOAOM. XHMHUYECKHE
CBOMCTBA MIEJUTIOJIO3bI: TUAPOIU3, MoiydeHrue 3(upoB uesmuionossl. [loustue 06
HCKYCCTBEHHBIX BOJIOKHAaX (BUCKO3a, all€TaTHBIN MIEIK).



OKCIEpUMEHTAIbHBIE METOJbl H3YyUEHHS] BEHIECTB U MX NPEBpallCHUM:
PacTBOPUMOCTD Pa3IUYHBIX CIIUPTOB B BOJIE, B3aUMOJICHCTBUE ATAHOJA C HATPUEM,
OKHCJICHUE ATUJIOBOT'O CIMPTA B aJIbJICTU]l HA PACKAJIEHHOW MEIHOW MPOBOJIOKE,
OKHUCJICHHE ATWJIOBOTO CHHPTa JIUXPOMATOM Kayus (BO3MOXHO HCIOJIb30BaHUE
BUJICOMATEPUATIOB), KAYECTBEHHBIC PEAKIMH Ha albJeruibl (C THUIAPOKCUAOM
muammuHcepeopa(l) u  rugpoxcumom  meau(ll)), peakmus raMInEepuHa €
runpokcugom meau(Il), xumuueckue CBOWCTBA pacTBOpa YKCYCHOM KHCIOTHI,
B3aUMOJICHCTBHE pacTBOpa TJIOKO3bI ¢ rujpokcunoM meau(ll), B3aumosaerictBue
KpaxMajia C MOJIOM, PELICHHE SKCIEPUMEHTANIbHBIX 3aJa4 1o TeMaMm «CrnupTsl U
denonb», «KapooHoBbIe KUCTOTHI. CIOXKHBIE YPUPBD.

A30Tco/iep:Kalue OpranHnyecKkue coenHeHmsl.

AMMHBI — OpraHUYECKHE MPOU3BOJIHbIE aMMHaka. Knaccudukanus aMUHOB:
anupaTuyecKkue M apOMATHUYECKUE; TIEPBUYHBIC, BTOPUYHBIE U TPETUYHEIE.
Crtpoenue morsekyi, obmas Gopmysna, u3omMepusi, HOMEHKJIaTypa U (u3nyeckKue
cBolcTBa. XUMHUYECKOE CBOMCTBA aln(aTUUECKMX aMHUHOB: OCHOBHBIE CBOICTBA,
AJKWIMPOBAHKUE, B3aMMOJECHUCTBUE NEPBUYHBIX AMUHOB C a30THCTOM KHCIIOTOM.
Counu aKuIaMMOHHSL.

AHWIMH — TpEACTaBUTENIb aMHHOB apomaTudeckoro psjga. CrpoeHue
aHwiMHa. B3auMHOe BiIMsSHUE TPYII aTOMOB B MOJIeKyJie aHwinHa. OcoOeHHOCTH
XUMHUYECKUX CBOWCTB aHWIWHA. KauecTBeHHbIe peakiuu Ha aHmwinH. CrocoObl
MOJIydeHUsT W TpUMeHeHue anudatuyeckux amuHOB. [lomydeHue aHuiIMHA U3
HUTpOOEH301A.

AmuHokucnoTel. HomeHnknatypa u uzomepusi. OTAelbHbIe TPEACTABUTENN O-
AMUHOKHUCJIOT: TJIMIUH, alaHuH. @DuU3NuecKue CBOWCTBA AMHUHOKHCIIOT.
XUMHUYECKHE CBOWCTBA AaMHHOKHUCIOT Kak aM(OTEpHBIX  OpPTaHUYECKUX
COCJIMHEHUM, peaKlMs TMOJUKOHICHCAMM, O0pa3oBaHUE IMENTUHON CBS3H.
bruonornueckoe 3HaueHNE aMUHOKHUCIOT. CUHTE3 U TUIPOJIN3 ENTUIOB.

benku kak mnpuponnsie nonumepsl. [lepBuuHasi, BTOpUYHAs U TpPETUYHAS
CTpyKTypa OenkoB. XHMHUYECKHE CBONCTBA OEIKOB: THUIPOJIU3, ACHATYpaIus,
KaueCTBEHHBIE PEaKI[MU Ha OCTKH.

OKCIEpUMEHTAIbHBIE METOJbl H3YyYEHHsS] BEHIECTB M HX NPEBpaAlICHUN:
pacTBopeHue O€NTKOB B BOJE, JCHATypalusi OEJIKOB MPU HAarpeBaHUU, IBETHHIC
peakiuu Ha O€JKH, pelIeHHEe OHKCIEPUMEHTAIbHBIX 33/Jad 10  TeMaM
«A30TcoaepKalne OpPraHMYECKUE  COCOUHEHHS» U «Pacrnio3HaBaHue
OPraHUYECKUX COCITMHECHUI.

BbicokoMoJieKyJISIpHbIE COeIMHEHMUS .

OCHOBHBIE TOHATHS XUMUU BBICOKOMOJICKYJISIPHBIX COEAMHEHUN: MOHOMED,
MOJINMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIUMEPU3AINHU, CPEAHAS MOJIEKYIISIpHAs



Macca. OCHOBHBIE METOAbl CHUHTE3a BBICOKOMOJEKYJSAPHBIX COCAUHEHUNA —
MOJIMMEPU3ALIMS U TTOJIMKOHIEHCAIIHS.

[Tonmumepubie Matepuansl. I[lmacTmacchl (TOJUATUIICH, TOJTUIIPOIHIICH,
NOJMBUHWIXJIOPU, TOJUCTUPOJ, TOJIUMETHIMETAKpUIaT, MOJUKapOOHATHI,
nonvd TUIeHTepedTanat). Y Trian3anus u nepepaboTka miacTuka.

DJ1acTOMEpHI: HATypaJIbHBIN KayuyK, CUHTETUYECKHUE KaydyyKH
(OyTamueHOBbIN, XJIOPONPEHOBBIN, H30IIPEHOBBIN) M CHIIMKOHBI. Pe3uHa.

Bonokna: HaTypanbHble (XJIOMOK, MIEPCTh, MIENK), UICKYCCTBEHHbIE (BUCKO3a,
alleTaTHOE BOJIOKHO), CHHTETUYECKHUE (KalpOH U JaBCaH).

[Tonumepsr CIIEIMATBHOT O Ha3HA4YCHUS (Tedon, KeBJIap,
AJIEKTPOIPOBOJIAIIME TTOJUMEPHI, OMOpa3naraeMble MOJIUMEpPHI).

OKCIEpUMEHTAIbHBIE METOJbl H3YyYEHHS] BEIIECTB M HX NPEBpallCHUN:
O03HAKOMJICHHE C 00pa3laMH MPUPOHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4yKOB, PeEIICHUE SKCIEPUMEHTAIBHBIX 3aJad 1o Teme «Pacmo3HaBaHue
IUIACTMAcC U BOJIOKOHY.

PacuérHble 3anaumn.

Haxoxnaenue wmosnekynsipHoil (OpMyIJibl OPraHUYECKOTO COCIUHEHUS II0
MacCOBBIM JIOJISIM  DJIEMEHTOB, BXOJAIIMX B €ro COCTaB, HaXOXKJICHUE
MOJICKYJISIDHOM (POPMyJIBI  OPraHMYECKOTO COCAMHEHHS I10 Macce (00BEMY)
IPOJYKTOB CrOpaHus, MO KOJWYECTBY BellecTBa (Macce, 00bEMY) MPOMYKTOB
peaKkIuyu W/WIM MCXOJHBIX BEIIECTB, YCTAaHOBJIEHUE CTPYKTYpHOU (opMyIibl
OpraHUYeCKOrO BEIECTBA HA OCHOBE €ro XMMHUYECKHMX CBOMWCTB WMJIU CIIOCOOOB
MOJIyYEHHUs, ONPEACIICHUE JIOJIM BBIXOJA MNPOJIYKTa pPEaKUUU OT TEOPETHUECKU
BO3MOKHOTO.

MexnpeaMeTHbIe CBS3H.

Peanuzanmst MexXnpeIMeTHBIX CBSI3€l MPU U3YYEHUH OPraHUYeCKON XMMUU B
10 kimacce OCYIIECTBISIETCS YEpe3 HCIOJIb30BAaHUE KaK OOIIUX €CTECTBEHHO-
HAYYHBIX TOHSITUW, TaK W TMOHATUM, MNPUHITHIX B OTIEIBHBIX MpeaMeTax
€CTECTBEHHO-HAYYHOI'0 IUKJIA.

OO6mire ecTeCTBEHHO-HAYUYHBIC MMOHATHUS: SIBIEHUE, HAYYHBIN (DaKT, TUIIOTE3a,
TEeOpHUs, 3aKOH, aHajiu3, CHUHTE3, Kiaccudukaius, HaOIO/IeHne, H3MEpEHUE,
AKCIEPUMEHT, MOJIENb, MOJICTTUPOBAHHUE.

®dusuka: Marepus, aToM, OJJEKTPOH, TMPOTOH, HEUTPOH, MOJIEKYIa,
DHEPreTUYECKU ypOBEHb, BEIIECTBO, TeNO, OOBEM, arperarHoe COCTOSHUE
BEIIECTBA, (DU3MYECKHE BEIWYUHBI, €IUHUIIBI WU3MEPEHUs, CKOPOCThb, DHEPIHs,
Macca.

buonorusi: kierka, opraHusMm, JKOcuUcTeMa, Ouocdepa, MeTadoIu3M,
HACJIEICTBEHHOCTh, aBTOTPO(MHBIA U TeTepOoTpOdHBIA TUI TUTAHUS, OpOXKEHUE,



¢oTocuHTE3, IbIXaHUE, OCNKH, YIJEBOMABI, JKUPBI, HYKIEHHOBBIC KHCIIOTHI,
(epMeHTBHI.

['eorpadus: mone3nsie UCKOMaeMble, TOILIUBO.

TexHonmorusi: MNUIIEBbIE MPOAYKTHl, OCHOBBI PAlMOHAJIBHOTO IHUTAHU,
MOIOIIIME CPECTBA, MAaTEPHAIIbI U3 HCKYCCTBEHHBIX M CHHTETUYECKHX BOJIOKOH.

11 KVIACC

OBIIASA U HEOPTAHUYECKASA XUMUSA

Teopernyeckue 0CHOBbI XMMMH.

Atom. CoctaB aTOMHBIX sjiep. XUMHUECKUi 3iemeHT. M3oronel. CrpoeHue
ANIEKTPOHHBIX O0O0JIOYEK aTOMOB, KBAaHTOBBIE YHUCIA. DHEPreTUYECKUE YPOBHU U
nolypoBHH. AToMHbIe opOuTanu. Kiaccudukanus XuMU4ecKux 3JI€MEHTOB (s-, p-,
d-, f-snmementsr). Pacmpenenenue SIEKTPOHOB TIO AaTOMHBIM  OpOUTAIISIM.
DneKTpOHHbIE KOH(UTypallMi aTOMOB 3JIEMEHTOB MEPBOr0—4E€TBEPTOrO NEPUOI0B
B OCHOBHOM U BO30YXIEHHOM COCTOSIHUM, 3JIEKTPOHHbIE KOH(Urypallu HOHOB.
DIIEKTPOOTPULATEIBHOCTb.

[Tepronnueckuit 3akoH u Ilepronnueckas cucremMa XUMUYECKUX SJIEMEHTOB
JI.1. MenneneeBa. CBsA3p NMEPHOANYECKOrO 3akoHa U [leprognyeckoi CUCTEMBI
XUMUYECKUX DJJIEMEHTOB C COBPEMEHHOW TEOPUEH CTPOCHHS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB XUMUYECKUX IJIEMEHTOB U 00pa3yeMbIX MU
OPOCTBIX M CIOXKHBIX BELNIECTB IO TIpynmaM H [epuojaM. 3HayeHue
nepuoanydeckoro 3akona /.M. Menneneesa.

XuMHUYECKasi CBA3b. BuIbl XMMHUYECKOW CBSI3U: KOBAJIEHTHAs, WOHHAs,
MeTauinyeckas. MexaHu3Mbl 00pa30BaHMsS KOBAJEHTHOW CBSI3U: OOMEHHBIN U
JOHOPHO-aKIENTOPHBIN. DHEprus U AjauHa cBs3u. [lonspHOCTh, HAPABIEHHOCTH U
HACBIIAEMOCTh KOBAJIEHTHOW CBA3U. KpaTHbelie cBsa3u. BopopongHas CBs3b.
MexMOJIEKYIIApHbIE B3aUMOICHCTBUS.

BajieHTHOCT, M BaJleHTHbIE BO3MOXXHOCTH aTOMOB. CBSi3b 3JIEKTPOHHOM
CTPYKTYpPBI MOJIEKYJI C UX T€OMETPUUYECKUM CTPOEHUEM (Ha MIPUMEPE COECAUHEHUN
3JIEMEHTOB BTOPOT'O MEPUOAA).

[IpencraBiieHre 0 KOMIUIEKCHBIX coeMHEHNAX. COCTaB KOMILJIEKCHOTO MOHA:
KOMIUIEKCOOOpa3oBaTellb, JIMTaHAbl. 3HAYEHHE KOMIUIEKCHBIX COEIMHEHUH.
[ToHsiTHE O KOOPAWHAIMOHHOW XUMUH.

BemecTtBa  MOJIEKYJISIpHOTO M HEMOJIEKYJSIDHOTO — CTpO€HHs.  Tumbl
KPUCTANIMYECKUX PEIIETOK (CTPYKTYpP) U CBOMCTBA BEILIECTB.

[Tonstue o nucnepcHbix cucreMax. MctuaHble pactBopsl. [lpencrasienue o
KOJUTOMAHBIX pacTBopax. CrnocoObl BBIPAXKEHUS KOHILIEHTPAlMU pPacTBOPOB:
MaccoBas J0JIs BEIIECTBA B pacTBOPE, MOJISIpHAs KOHUEHTpauus. HacelenHsie n
HEHACBHIIIEHHbBIE PACTBOPBI, PACTBOPUMOCTh. KpucTamioruaparsi.



Knaccudukanus u HOMEHKIaTypa HEOPraHUYECKUX BEIEeCTB. TpUBHUAIIbHBIC
HAa3BAaHUS OTJEIbHBIX MPEACTABUTENEH HEOPraHUUYECKUX BEIIECTB.

Knaccudukanys XuMUuecKux peakiuii B HEOPraHWYeCKOW W OpraHUYecKou
XUMUH. 3aKOH COXPAHEHHUSI MAacChl BEUIECTB; 3aKOH COXPAHEHUS U MpPEBpAlCHUs
SHEPTUU TPU XUMHYECKUX peaknusX. TeruioBbie 3G(HEKThl XUMUYECKUX PEaKITUH.
TepmoxumMudeckre ypaBHEHUS.

CKOpOCTh XMMHYECKOUW peakIiiu, €€ 3aBUCUMOCTh OT Pa3jIu4HbIX (PaKTOPOB.
['omorenHble U rereporeHHsie peakiuu. Kartanns u kataian3aTtopsl.

OO6parumble 1 HEOOpaTUMBIC peaKIuu. XUMHU4YecKoe paBHOBecue. KoHcTanTa
XUMHYECKOro paBHOBecHsi. DakTOphl, BIMUSIONIME HA TOJOKEHUE XHUMHUYECKOTO
pPaBHOBECHS: TEMIIEPATYpPA, JABJICHUE U KOHILICHTPAIIMU BELIECTB, YYaCTBYIOIIHNX B
peaxkiuu. [Tpunnun Jle [laTenbe.

OnekTponuTuyeckass auccoruanus. CuiabHble U ClIa0ble BJIEKTPOIUTHI.
Crenenp aucconmanuu. Cpena BOAHBIX PAcTBOPOB: KHUCJIOTHAsl, HEWTpaJIbHAs,
menouHas. Bomoponueiii mokazatens (pH) pactBopa. I'maponus coneid. Peakiuu
MOHHOT'0 OOMEHa.

OKHUCITUTENBHO-BOCCTAHOBUTENbHBIE  peakuuu.  CTeneHb  OKHCIICHUS.
Okucnurellb W BOCCTAHOBUTEINb. lIpomecchl OKHCIEHUS W BOCCTAaHOBJICHUS.
Baxnelmme OKUCIUTENNM W BOCCTAHOBHUTENIH. METOM JJIEKTPOHHOro OajaHca.
DJIEKTPOJIU3 paCTBOPOB U PACILJIABOB BEUIECTB.

DKCNEPUMEHTAIbHBIE METOJIbl W3YY€HHUS BEIIECTB WU HX IPEBPAIICHUN:
pa3oKeHue TEepOKCcHAa BOAOPOJAAa B MPUCYTCTBUM KaTajau3aTopa, MOJIEIH
KPUCTAINIMYECKUX PENIETOK, POBEICHNE PEaKInii HOHHOTO OOMEHa, OTpe/IeIeHIE
Cpeapl PacTBOPOB C IOMOIIBIO WHIMKATOPOB, M3YYCHHE BIIHMSHUS PA3JIUYHBIX
(GakTOpOB Ha CKOPOCTh XUMHUUYECKON pEAKIMH U TOJO0KEHUE XUMUYECKOTO
PaBHOBECHSI.

Heopranuueckass XuMus.

[lonoxenne HemeraioB B Ilepmoandeckol cucTeME XMMHUYECKHUX
anemeHToB J[.M. MenaeneeBa u 0cOOEHHOCTH CTpoeHusl ux atomoB. dDusnueckue
CBOMCTBa HEMETAJUIOB. AJIJIOTPONUS HEMETAUIOB (Ha MpUMeEpe KHUCIOPOa, CEphl,
dbocdopa u yriaeposa).

Bonopon. Ilomydyenue, gusznueckue M XUMHUYECKHUE CBOMCTBA: PEAKIMHU C
METAJJIaMU W HEMETaJulaMHM, BOCCTAaHOBUTEJIbHBIE CBOWCTBA. [ MIpUIBL.
TomIMBHBIE 3IIEMEHTHI.

[amorensl. Haxoxknenwe B mpupojie, crocoObl ModydeHus, (GU3NYECKue |
XMMHYECKUE CBOMCTBA. ['aioreHoBOmOpoAbl. BaxkHeuIne KUCIOpOACOAEpKaIIE
coelMHEeHUs rajoreHoB. JlabopaTopHbie W MPOMBIIUICHHBIE CIIOCOOBI MOTYYCHHS
rajoreHoB. [I[puMeHeHne raloreHoB U UX COEAMHEHU.



Kucnopon, o3on. JlaGopatopHble W NPOMBIIUICHHBIE CHOCOOBI MOJIYYEHUS
kuciopoyna. duznueckue U XMMUYECKUE CBOMCTBA M NMPUMEHEHHE KHUCJIOpoAa U
030Ha. OKCUIBI U IEPOKCHUJIBI.

Cepa. Haxoxnenue B TpupOJie, CIOCOOBI MOJTydeHHUs, (PHU3NYECKHUe U
xumudeckue cBorctBa. CepoBogopon, cymbduasl. Oxcupn cepoi(IV), okcun
ceprl(VI). CepHucras u cepHasi KHCIOTHI M uX coiii. OCOOCHHOCTH CBOWCTB
CEpHOM KUCIOTHI. [IpuMeHeHune cepol U €€ COEIUHEHUI.

A3zor. Haxoxnenue B mpupoje, CHocoObl MONy4YeHHS, (U3NUECKUE W
XUMHUYECKUE CBOMCTBA. AMMHMAK, HUTPUIbl. OKCUABI a30Ta. A30TUCTasi U a30THas
KHUCJIOTHI ¥ UX coyii. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTHI. [IpumeHenue azora
U €ro COCIMHEHUN. A30THBIE y100pEHUSI.

®ochop. Haxoxmenwe B mpupone, CHOCOOBI TMONydeHUs, (U3HUECKHE H
xumuueckue cBoictBa. @ochuasl u Pochun. Oxcunbl docdopa, dochopHas
kucinora u e€ conu. I[lpumenenue ¢ocdopa u ero coeauHenuilt. docdopHbie
yI100peHus.

VYrinepon, HaxoxaeHHE B NOpuUpone. AJUIOTPOIHBIE  MOaudUKaAIUH.
du3nuecKkue M XUMHUYECKHE CBOWCTBA TMPOCTHIX BELIECTB, OOPa30BaHHBIX
yraepoaom. Okcup yriepoaa(ll), okcun yriepona(IV), yromapHast kuciora u eé
conu. AKTUBUPOBAHHBIA yroyib, ajncopOuusa. Dyinepensl, rpadeH, yriepoaHbie
HaHOTPYOKH. [IpuMeHeHre MPOCTHIX BEMIECTB, 0OPAa30BAHHBIX YTIIEPOJIOM, M €T0
COCIMHEHUMH.

Kpemuuii. Haxoxaenue B mpupojie, CrocoObl MojydeHus, (Qpuznueckue u
xumudeckue cBorictBa. Oxcupn kpemuusa(IV), kpeMHueBas KHUCIOTa, CHIMKATHI
[IpumeneHue kpeMHUs U ero coequHeHuil. CTeKs0, ero nojiydeHue, BUIbl CTEKIIA.

[Tonoxenne MeramioB B [lepronueckoil CUCTEME XUMUYECKUX JJIEMEHTOB.
OCOOEHHOCTH CTPOEHMsSI DIIEKTPOHHBIX 000JI04eK aTOMOB MeTamioB. OOmue
¢usznueckue cBorcTBa MeTasioB. [IpuMeHeHune MeTalsioB B OBITY U TEXHUKE.
CnuiaBbl METAJIOB.

DNEKTPOXUMHUUECKUN psiJl  HampspDkeHuid  MetauioB.  OOmue  crnocoObl

MOJTYYEHUS METAJIJIOB: TUJIPOMETAITYPTHUs, MMUPOMETAILTYPT U,
anekTpomeTauryprus. Ilonsatue o koppo3uu MetamioB. CrocoOBI 3alMTBI OT
KOPpO3HH.

O6mas xapakrepuctuka MmetamioB [A-rpynmnsl [lepuonnueckoid cucTeMsl
XUMHYECKUX dJeMeHToB. Harpuil u kanmii: mnonydeHue, ¢Qu3MUecKue u
XUMHYECKHE CBOMCTBA, IPUMEHEHUE MPOCTHIX BEIIECTB U UX COCAUHEHUM.

O6mas xapakrepuctuka meraioB IIA-rpynmer Ileproguyeckoil cucTemsl
XUMUYECKUX OJJEMEHTOB. Marnuii W Kajblui: TmoiydeHue, ¢GU3UYECKUEe U
XUMUYECKUE CBOMCTBA, INPUMEHEHUE IPOCTBIX BEIIECTB U HX COCAUHEHUHU.
JXKécTkocTh BOABI U CITOCOOBI €€ YCTpaHEHUS.



AOMHUHUI: TTONTy4eHHe, (PU3UUYECKUE U XUMUYECKUE CBOWCTBA, TPUMEHEHUE
IPOCTOr0 BEIIECTBA M €ro coeauHeHuil. AmdoTrepHble CBOWCTBa OKCUAA U
TUJPOKCHUIA ATIOMUHUS, TUAPOKCOKOMILIEKCHI aTFOMUHMSL.

OOmras  xapakTepucThka MeTauioB 1o0ouHbIX moarpynm  (b-rpymm)
[lepronnyeckoil CUCTEMBI XUMAYECKHAX SJIEMEHTOB.

®u3NYECKNe U XMMHUYECKHE CBOMCTBA XpoMa U €ro coeauHeHuil. OKCUbl U
ruapokcuasl xpoma(ll), xpoma(Illl) m xpoma(VI). Xpomatel u AUXpOMAThI, HUX
OKHCJIUTENbHBIE CBOMCTBA. [loiTydeHre U TPUMEHEHHUE XPOMa.

Ou3nyeckne W XHUMHUYECKHE CBOMCTBA MapraHia M €ro COEAUHECHUMU.
Baxueiimue coenunenuss wmapranua(ll), wmapranua(IV), wmapranma(VI) wu
mapranna( VII). Ilepmanranat kanmusi, €ro OKUCIUTEIbHbIE CBOMCTRA.

duznueckre U XMMHYECKUE CBOMCTBA JKejie3a U ero coequHeHnil. OKCHIBI,
ruapokcuasl u conu xeneza(ll) u xeneza(Ill). [Tonyuenune u npuMeHeHUe Kene3a
Y €ro CIUIaBOB.

@u3nuecKkne 1 XUMUYECKHE CBOMCTBA Meau U €€ coequHenuil. [lonyuenne u
IIPUMEHEHHUE MEJIU U €€ COCTUHECHU M.

[uuk: momydyeHue, (PU3MUECKME M XUMHYECKHE CBOMCTBA. AMQOTEpHbIE
CBOMCTBA OKCHJIA ¥ TUAPOKCHUIA IMHKA, THAPOKCOKOMIUIEKCHI IIUHKA. [[puMeHnenue
IIUHKA U €r0 COCITUHEHUI.

OKCIEpUMEHTAIbHBIE METOJbl H3YyUYEHHS] BEHIECTB M HX NPEBpalCHUN:
u3ydeHrue o0paslloB HEMETaJJIOB, TopeHue cepbl, (pocdopa, xene3a, MarHus B
KUCJIOPOJIe, HM3YYECHHE KOJUIEKUMU «MeTajibl W CIUIaBbl», B3aUMOJCHCTBHUE
HIEJIOYHBIX U MIETOYHO3EMENbHBIX METAIJIOB C BOJOM (BO3MOYKHO UCIIOIb30BaHUE
BUJICOMATEpPUAIIOB), B3aUMOJICHCTBHE IIMHKA M JKelie3a C pacTBOpaMHM KHUCIOT U
1IEI0YEH, KAYECTBEHHBIC PEAKIIMA HA HEOPTaHUYECKUE aHHOHBI, KATUOH BOJAOPO/Ia
Y KaTUOHBl METAJUIOB, B3aUMOJAECHCTBUE THAPOKCUAOB AIOMHUHUS M LUHKA C
pacTBOpaMM KHUCJIOT M IIEJIOYEH, PEHIEHHUE SKCIIEPUMEHTANBHBIX 3aj/lad 10 TeMaM
«amorensr», «Cepa u e€ coemuHeHUs», «A30T U (ochop W MX COCTUHEHUS,
«MeTaJuibl TJIaBHBIX MOATPYII, «MeTamibl TOOOYHBIX TOATPYIII.

XUMHUS U )KU3Hb.

Ponp xumuu B o0ecriedeHnu yCTOMYMBOTO pa3BUTHS yenoBedecTBa. [lonstue
O HAY4YHBIX METOJIaX IIO3HAHUS W METOAOJIOTMA HAYYHOIO HCCIEHOBAHUS.
HayuHble mpuHIMITBI OpraHU3aluil XUMUYECKOTO IPOU3BOACTBA. [IpOMBIIIITIEHHbIE
CIOCOOBI MONYYEHUSI BaKHEUIITNX BEIIECTB (HA MpUMEpPE MPOU3BOJICTBA aMMHUAKa,
CEpHOM KHUCJIOTHI, MeTaHoJa). [IpoMbIliuieHHbIE CTTOCOOBI TTONYYSHHUSI METaUIOB H
CIJIaBOB. XMMHYECKOE 3arpsI3HEHUE OKPYXKAIOUIEW CPEAbl U €ro IOCIEICTBHUS.
Ponp xumuu B o6ecrieueHnn YHEPreTHIeckoil 6€30MacHOCTH.

Xumusi © 310poBbe uenoBeka. JlekapctBeHHble cpenctBa. [IpaBuiia
UCIIOJIb30BaHUS JIEKAPCTBEHHBIX MpenapaTtoB. Pojib XUMUM B pa3BUTHUU MEIULIHBI.



XuUMUSl TTUIIU: OCHOBHBIE KOMIIOHEHTBI, MUIIEBbIe J00aBku. Poib xuMuu B
o0ecrieueHru MUIIEBON 0€30MacHOCTH.

Kocmernueckne u mapdromepnsie cpenctBa. beitoBas xumus. [IpaBumia
0e30MacHOr0 MCIOJB30BaHUS MPENapaToB OBITOBOW XWMUU B TIOBCEIHEBHOM
KU3ZHU.

XuUMHSI B CTPOUTEILCTBE: BAKHEUIIINE CTPOUTENbHBIC MaTepHuayibl (IEMEHT,
OCTOH).

XuMHUS B CENbCKOM X03s1icTBE. OpraHndecKkre U MUHEpaIbHbIE YI00pEHHUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepualbl, KPacKH, CTEKJIO, KepaMHKa.
Marepuansl a1 2neKTpoHUKUA. HaHoTexHonorum.

Pacuérunle 3a1aun.

Pacuérel: Macchl BeliecTBa Wi 00bEMa ra3oB MO M3BECTHOMY KOJIMYECTBY
BEI[ECTBA, Macce WIU O0BEMY OJHOTO W3 YYaCTBYIOIIMX B PEAKIMU BEIECTB,
Macchl (00bEMa, KOJUYECTBA BEIECTBA) MPOAYKTOB pPEAKIUMU, €CIU OJHO U3
BEIIECTB MMEET MpuMecH, Macchl (00bEMa, KOJIMYECTBa BEIIECTBA) MPOAYKTa
peakuu, €cliM OJHO M3 BEIIECTB JaHO B BHJE pacTBopa C ONpeIeTEHHOM
MAacCOBOM JOJIEM pPACTBOPEHHOIO BEIIECTBA, MAaCCOBOM [JIOMM W MOJSPHOU
KOHIIGHTpAIIMU BEIeCTBA B pPacTBOpE, JOJM BBIXOAA MPOJAYKTa PEAKIUU OT
TEOPETUUECKH BO3MOMKHOTO.

MexnpeamMeTHbIe CBA3U.

Peanuzanus  MeXOpeAMETHBIX  CBA3€d MpU  H3YyYEHHH  oOOIed u
HEOpraHnuecKkor xumMuu B 11 Kjlacce OCyIIECTBISIETCS Yepe3 MCIOJIb30BaHUE KaK
OOIIMX €CTECTBEHHO-HAYYHBIX MOHSITHH, TaK ¥ MOHATUM, MPUHATHIX B OTICIbHBIX
peAMETax €CTECTBEHHO-HAYYHOIO IIUKJIA.

OO01uue ecTeCTBEHHO-HAYYHbIE TTOHSTHUSA: ABJICHUE, HAYYHbIN (akT, TUIIOTE3a,
TEOpus, 3aKOH, aHaJlU3, CHUHTE3, Kiaccu(ukaius, nepuoudHOCTb, HAOIIOIEHNUE,
U3MEPEHUE, IKCIIEPUMEHT, MOJIEJIb, MOJEIUPOBAHUE.

®dusuka: Marepus, MHUKPOMHp, MAKpPOMHUpP, aTOM, OJJIEKTPOH, MPOTOH,
HEUTPOH, UOH, U30TOIIbI, PAJIMOAKTUBHOCTh, MOJIEKYJIA, IHEPT€TUUECKUN YPOBEHD,
BEIIECTBO, TeNO0, OOBEM, arperaTHOE COCTOSHUE BEIIECTBA, HJICATbHBIN Tas,
¢dbusznyecKkre BEIIMUMHBI, €IMHUAIIBI U3MEPEHUS, CKOPOCTbh, SHEPTHsI, Macca.

buonorus: knerka, opraHusm, sKocuctema, ouocdepa, MeTaboaInu3M, MaKpoO-
U MUKPODJIEMEHTHI, OCJIKH, KUPHI, YIJIEBO/AbI, HYKJIEUHOBBIC KUCIOTHI, ()EPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEILIECTB U MOTOK YHEPTUU B IKOCUCTEMAX.

['eorpadusi: MuHEpabl, TOPHBIE MOPOJIBI, MOJIE3HBIE UCKOMAEMBbIE, TOILIIUBO,
pecypchl.

TexHomorus: XuMUUECcKass MPOMBIIIIIEHHOCTh, METAJLTYPTHs, CTPOUTEIbHbIC
MaTepHalibl, CEThCKOXO035MCTBEHHOE MPOU3BOICTBO, MUIIEBAsI MPOMBIIICHHOCTD,
dapmareBTHUYECKAS MPOMBIIIJIEHHOCTb, MIPOU3BOJICTBO KOCMETHYECKUX



npemaparoB, IMNPOU3BOACTBO KOHCTPYKIMOHHBIX MAaTCpUAJIOB, JSJICKTPOHHAA
ITPOMBIIIIJICHHOCTb, HAHOTCXHOJIOIHH.



IINITAHUPYEMBIE PE3VJIBTATBI OCBOEHHMA ITPOI' PAMMBI 110 XUMUWNU
HA YI'JIYBJIEHHOM YPOBHE CPEJHEI'O OBLIEI'O OBPA3OBAHUS

JIMYHOCTHBIE PE3YJIBTATBI

B cooTBeTCTBUM € CHCTEMHO-IEATEIbHOCTHBIM IOAXOAOM B CTPYKTYpe
JMYHOCTHBIX PE3YJbTAaTOB OCBOCHHUS MpeameTa «XUMUs» Ha ypOBHE CPEIHEro
obmiero o0Opa3oBaHMs BBIJIEIEHBI CJIEIYIOIIME COCTABJISIONIME: OCO3HAHUE
O0y4alolMMHUCS POCCUMCKOM TIpaKJAaHCKOM MJIEHTUYHOCTH; TOTOBHOCTh K
CaMOpa3BUTHUIO, CAMOCTOSATEIBHOCTH U CAMOONPEIEIECHUIO; HATMUYUE MOTUBAIIUU K
OOy4eHHIO; TOTOBHOCTh M CIOCOOHOCTH OOYYalOLIUXCS PYKOBOJCTBOBATHCS
OPUHATBIMA B OOIIECTBE TIPaBWJIAMH U HOpPMamMH TIOBEJCHUS; HAIWYUE
IPABOCO3HAHMS, IKOJIOTHYECKOM KYJIbTYpPbI; CIIOCOOHOCTh CTaBUTh LIEJIH U CTPOUTH
KU3HEHHBIC TUTAHBI.

JIM4HOCTHBIE pe3yJibTaThl OCBOCHHUS TMpeameTa «XHUMHUS»  OTpa)karoT
c(OPMUPOBAHHOCTh ONbITA TMO3HABATEIBHOM W TPAKTHUUECKOH JEATENbHOCTH
00yyYaromuxcs B MPOIIECCE pealin3aliui 00pa30BaTEIbHOM NESITENHHOCTH.

JIn4HOCTHBIE pe3yJbTaThl OCBOEHUA MpeaMera «XHUMHUS»  OTpa)xaroT
c(OpMHPOBAHHOCTh OIbITA ITO3HABATEILHON M MPAKTUYECKOW EATETbHOCTH
oOyJarouuxcs B MPOIECCEe pealn3aiuu 0O0pa3oBaTENbHON ACSTEIbHOCTH, B TOM
YHCJIE B YACTH:

1) rpasKaIaHCKOro BOCIMTAHUA:

OCO3HAHMS 00YYAIOUTUMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00s13aHHOCTEH,
YBaKEHUS K 3aKOHY U MPABOMOPSAJIKY;

OPEICTABICHUS O COLMAJIbHBIX HOpPMax M TMPaBWIAX MEXIMYHOCTHBIX
OTHOUIEHUI B KOJJIEKTHUBE;

TOTOBHOCTM K COBMECTHOW TBOPYECKOW JIEATENbHOCTH TPU CO3JaHHUU
y4eOHBIX MPOEKTOB, PEIICHUU y4eOHBIX M MO3HABATENBHBIX 3a/1a4, BHITIOJHEHUU
XUMHYECKHUX IKCTIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh M TPUHUMATh MOTHUBBI, HaMEpPEHUSs, JIOTHUKY H
apryMEHTBI IPYTUX MPU aHAIHU3E PA3TUYHBIX BUIOB YUYEOHOU JEATEIBHOCTH;

2) NATPUOTHUYECKOT0 BOCTIUTAHUS

[EHHOCTHOI'O OTHOIIEHHS K MCTOPUYECKOMY M HAyYHOMY HAacCJeIUIo
OTE€YECTBEHHON XUMUMU;

yBaXEHUSI K MPOIECCY TBOPUYECTBA B 0O0JACTHM TEOPUM U MPAKTHUECKOTO
OPWIOKEHUS] XUMHUHU, OCO3HAHHUS TOrO, 4YTO JAHHbIE HAyKH €CTh pe3yibTaT
JUIATENBbHBIX ~ HAOMIOJEHUH, KpPOMOTJIMBBIX OSKCIEPUMEHTAIBHBIX  TOUCKOB,
MOCTOSIHHOT'O TPY/Ia YU4EHBIX U MPAKTUKOB;



UHTEpECAa W II03HABATEIIBHBIX MOTHUBOB B IOJIYYEHUH M TOCIEAYIOIIEM
aHanu3e UHQOpPMALMU O MEPEJOBBIX JTOCTHKEHUSIX COBPEMEHHOW OTE€YECTBEHHOMN
XUMUWY;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUA:

HPABCTBEHHOI'O CO3HAHUS, ’TUYECKOr0 MOBE/ICHNUS;

CIIOCOOHOCTH OIIEHUBATh CUTYallUM, CBA3aHHbIE C XUMUYECKUMHU SIBIICHUSIMU,
U IPUHUMATh OCO3HAHHBIE PEUICHUs, OPUCHTUPYSICh HA MOPAIbHO-HPABCTBEHHbBIE
HOPMBI U LIEHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE IMOBEJEHUE M IOCTYIKH CBOMX TOBApHIIEH C
NO3UIUMI HPABCTBEHHBIX W MPABOBBIX HOPM U C YUYETOM OCO3HAHUS MOCIEACTBUI
MOCTYIIKOB;

4) dpopMupoBaHNS KYJIbTYPbI 310POBbS:

NOHMMaHUsl LEHHOCTEH 370poBOro U 0Oe3omacHoro o0pasza JKHU3HW,
HEOOXOJIMMOCTH OTBETCTBEHHOI'O OTHOILIEHHUS K COOCTBEHHOMY (PU3MUECKOMY H
MICUXUYECKOMY 3/I0POBBIO;

coOto/ieHrss TpaBui O€30MacHOro OOpalieHusi C BEHIECTBAaMU B OBITY,
NIOBCETHEBHOM )KU3HH, B TPYAOBOM JAEATEIBHOCTH;

NOHMMAaHUSl 1EHHOCTH MPaBWI HHJIMBUAYAJIbHOTO M  KOJJIEKTUBHOTO
0€3011acHOr0 MOBEACHUS B CUTYaIUsIX, YIPOXKAIOIINUX 3J0POBbIO U KU3HU JTIOACH;

OCO3HAHUS TOCJTEACTBUNA W HEMPUATHS BPEIHBIX MPUBBIYEK (YHMOTpeOsieHus
AJIKOT0J151, HAPKOTUKOB, KYpEHUS );

5) Tpy10BOr0 BOCIIUTAHMS:

KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B  y4e€OHO-MCCIEI0BATENbCKON
NEeATENbHOCTH, OOILECTBEHHO IIOJIE3HOM, TBOPYECKOM MW  APYrMX BHJAAX
NEeSTENbHOCTH;

YCTAaHOBKM Ha AaKTMBHOE YYacTHE B PEIICHWHU MPAKTUYECKUX 3ajiay
COLIMAJIBHOM HAIPABJIICHHOCTH (B paMKax CBOETO KJIAcca, IIKOJIbI);

MHTEpeca K MPAaKTHYECKOMY M3YYCHHIO MPOQPECCHl Pa3INdHOro poja, B TOM
YKCJIe HA OCHOBE MPUMEHEHHUS MPEAMETHBIX 3HAHUH 10 XUMUU;

yBaXEHUS K TPYY, JIOJIAM TPYyJla U Pe3ysibTaTaM TPYIOBOM eI TeIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBbIOOpY HMHAMBHIYaJIbHOH TpPaeKTOPHUU
oOpa3zoBaHus, Oynyiieil mpodeccur U peaausalud COOCTBEHHBIX >KU3HEHHBIX
IUTAHOB C Y4E€TOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTENW K XMMUU, HUHTEPECOB U
noTpeOHOCTEH OOIIECTBA;

6) 3K0JI0TN4eCKOro0 BOCIIMTAHMS:

AKOJIOTUYECKU LEJIECOO0PA3HOr0 OTHOUIEHUS K MNPUPOJE KaK HCTOYHHUKY
CYILIECTBOBAHMS KU3HU Ha 3EMIIE;

NOHUMAaHUSl TI00ATBHOIO XapaKTepa SKOJOTHYECKUX NPOoOJIeM, BIUSHHUS
SKOHOMHYECKHUX IMPOLECCOB HA COCTOSIHUE PUPOAHON U COLIMAIBHON CPEIbI;



OCO3HAHUS HEOOXOJMMOCTH HCIOJb30BaHUS JIOCTHXKEHUM XUMHM IS
pelieHrs BOMPOCOB PAllMOHAIBLHOTO IPUPOAONOIb30BAHMUS;

AKTUBHOTO HETNPHUATHS JICUCTBUN, NPUHOCIIIUX BpEl OKpYKalolen
NPUPOJHON Cpeie, YMEHUS MPOTHO3UPOBATH HEOJATOMPUSTHBIE KOJIOTHUYECKUE
MOCJIEICTBUS MPEANPUHUMAEMBIX IEUCTBUN U MPEAOTBpAIIaTh UX;

HAJIUYHS Pa3BUTOrO SKOJOTMYECKOI0 MBIIIUICHUS, YKOJIOTHYECKOU KYJIbTYpHI,
OIbITa NEeATENbHOCTH AKOJIOTHYECKOHN HaIIPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMU B II03HABATEIbHOM, KOMMYHUKATUBHOM M COLIMAJIBHOU
NpaKkTUKe, CIOCOOHOCTM M YMEHHUS AaKTHUBHO HPOTUBOCTOSITH HUIEOJIOTHUU
xemodoouu;

7) UEHHOCTH HAYYHOI'0 NO3HAHUSA:

MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUSA
HAyKU U OOIIECTBEHHOMN MPAKTUKU;

NOHUMaHMs ChneluupUKd XUMHU Kak HayKd, OCO3HaHUsA €€ poiu B
(GbopMUPOBAaHUN PALMOHATHHOTO HAYYHOTO MBIIUICHUS, CO3JaHUU IIETOCTHOTO
NPENICTAaBIICHUs 00 OKPYXKAIOIIEM MHUPE KaK O €IWHCTBE MPUPOJBI M YEIOBEKa, B
MO3HAHUM TMPUPOAHBIX 3aKOHOMEPHOCTEH M pEHIeHUU NPOoOJIeM COXpPaHECHUS
IPUPOTHOT'O PAaBHOBECHS;

yOeKIEHHOCTH B 0OCOOOW 3HAYMMOCTA XHUMHUHM JJIE  COBPEMEHHOM
UUMBWIN3ALMK: B €€ T'yMaHUCTUYECKON HANpaBICHHOCTH W BaXHOM poOIU B
CO3JJaHMM HOBOM 0a3bl MaTepuadbHON KYJIbTYpPhl, B PEIICHUH TJI00ATBHBIX
npo0jieM YCTOMYMBOTO PAa3BUTHS UYEIOBEYECTBA — CBIPhEBOM, HHEPTETHUYECKOMH,
MUIIEBOM W SKOJIOTUYECKOW O€30MacHOCTH, B Pa3BUTUU MEIUIIMHBI, 00CCIICUCHUH
YCIIOBHM YCTIENTHOT'O TPY/Ja M DKOJIOTHYECKU KOMGMOPTHON KU3HU KKIIOTO WieHa
00IIIeCTBA;

€CTECTBEHHO-HAYYHOW TPaMOTHOCTU: TIOHMMaHUs CYIIHOCTH METOJIOB
MO3HAHUS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJIb30BaTh
MoJIydyaeMble 3HAHUS ISl aHAIU3a U OOBSICHEHUSI SIBICHUM OKPYXaIOIIero Mupa u
MPOUCXOJAIIMX B HEM U3MEHEHUH, yMEHUS JIeJlaTh 00OCHOBAHHbBIC 3aKJIFOUCHUS Ha
OCHOBE HAay4yHbIX (DaKTOB W MMEIOUIUXCS JaHHBIX C LEJIbI0 TOJYyYCHHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIbHO HCIOJIb30BaTh XUMUYECKHE 3HAHUS IS
penieHus npoodyieM B peaibHbIX )KU3HEHHBIX CUTYAIUsIX;

MHTEpeca K MO3HAHUIO, UCCIIEA0BATENbCKON IESITENbHOCTH;

TOTOBHOCTH U  CIOCOOHOCTH K  HENPEPHIBHOMY  OOpa30BaHUIO U
caM0o0oOpa30BaHMUI0, K AKTUBHOMY TIOJYYEHHIO HOBBIX 3HAaHUWA MO XUMHUU B
COOTBETCTBHHM C )KM3HCHHBIMHU MOTPEOHOCTSAMU;

UHTEpeca K OCOOCHHOCTSIM TpyJla B pa3nuvHbIX chepax npodeccuoHaIbHOMI
NEeSATENbHOCTH.



METAINPEIMETHBIE PE3YJ/IBTATDBI

MeranpeaMeTHble pe3yIbTaThl OCBOCHHSI MPOTPaMMbI 10 XMMHHM Ha YPOBHE
cpeaHero ooIero o0pa3oBaHus BKIOYAIOT:

3HaUMMbIe IS (QOPMUPOBAHUS  MHPOBO33PEHUS  OOYYAIONIUXCS
MEXTUCIIMIUTMHAPHBIC (MEKIIPEAMETHBIC) OOIIEHAYYHBIC TOHITHS, OTPaXKAroIIHe
IIEJIOCTHOCTh HAyYHOM KapTHHBI MHpa M CHEIU(PUKYy METOJO0B ITO3HAHMS,
UCTIONIb3YEeMBIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO, SHEPTHsI, SBJICHUE,
IPOIIeCC, CUCTEeMa, Hay4YHbIA (PaKT, MPUHITUI, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIICAOBAHNE, HAOIOICHUE, U3MEPEHUE, IKCIIEPUMEHT U JIPYTHE);

yYHUBEpCaJIbHbIE yueOHbIEe NEUCTBUA (IMMO3HABATEIIbHbIC, KOMMYHHKATUBHBIE,

PETYISTUBHBIE), o0ecreynBaroIne (dopmHpoBaHue (yHKLIMOHAIBHOM
IPaMOTHOCTH U COLMATBHON KOMIETEHIIMN 00y4YaroINXCs;
CIIOCOOHOCTB o0yyaroumxcs UCIIOJIb30BaTh OCBOEHHBIE

MEXIUCIUILIIMHAPHBIC, MUPOBO33PCHUECKHNE 3HAHUS M YHUBEpPCAJIbHBIC ydeOHBIC
JEUCTBUS B MIO3HABATEILHON U COLMAIIBHON MIPAKTHUKE.

MeranpeaMeTHble Ppe3yiabTaThl OTPAXKAIOT OBJIAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TIO3HABATEIbHBIMH, KOMMYHHMKATHUBHBIMH W  PETYJISTHUBHBIMU
JICUCTBUSIMU.

ITo3HaBaTe/ibHBIE YHHBEPCAJbHBIE YUeOHbIE JeiiCTBUS

1) 6a30Bble JIOrHYecKue JAeicTBUSI:

CaMOCTOSITeIbHO  (OPMyNIMpOBaTh U aKTyaJIM3UPOBaTh  MPOOJIEMY,
paccmaTpuBaTh €€ BCECTOPOHHE;

OnpeAeisaTh LEIH JeITEIbHOCTH, 3ajlaBas IapamMeTpbl M KPUTEPUH HX
JOCTUKEHUS, COOTHOCHUTB PE3YJIBTAThI AEATEIBHOCTH C MMOCTABJICHHBIMU LIETSAMU;

WCIIOJIb30BAaTh MPU OCBOCHUM 3HAHUU MPUEMBI JIOTUUECKOTO MBIIIJICHUS :
BBIJICTIATh XAPAKTEPHBIC MPU3HAKU TMOHATUM M YyCTAHABIMBATh HUX B3aUMOCBSI3b,
UCITOJIH30BaTh COOTBETCTBYIOIINE MTOHATHS JIJII OOBSICHEHUS OTACIBHBIX (DAKTOB U
SIBJICHUM;

BBHIOMpaTh OCHOBAaHMS W KPUTEPUU I KJIACCU(PUKAIIMU BEIIECTB MU
XAMHUYECKHUX PEaKIUM;

YCTaHABIUBATh NPUYUHHO-CIEICTBEHHBIE CBSI3M MEXAY H3YyYaeMbIMU
SIBIICHUSIMU,

CTPOUTHh JIOTMUECKHUE PACCYXJICHUS (MHIAYKTUBHbBIC, JEIYKTHUBHBIC, TIO
AQHAJIOTUH), BBISABIATH 3aKOHOMEPHOCTH M TPOTHUBOPEUUS B pPacCMaTPUBAEMBIX
SIBJICHUSX, (DOPMYJIUPOBATH BBIBOABI U 3aKJIFOUCHUS;

MPUMEHSTH B MPOIECCE MO3HAHUS HCIOJIb3YEMbIE B XUMHUHM CUMBOJIMYECKUE
(3HAKOBBIEC) MOJIEIH, TPEOOPA30BLIBATH MOJICIIBHBIC MPEICTABICHUS — XUMUYCCKUN
3HaK (CHMBOJI) DJJIEMEHTa, XHUMHYECKas ¢opMmysa, ypaBHEHHE XHMHYECKOU



peakiMu — MpU PEIICHUU Y4YEOHBIX TMO3HABATENbHBIX M MPAKTUYECKUX 3ajad,
NPUMEHSTh Ha3BaHHBIE MOJICJIbHBIC MPECTABICHUS JJIsI BBISIBICHUS XapaKTEPHBIX
MIPU3HAKOB M3yYaeMbIX BEIIECTB U XUMUYECKUX PEAKIIU.

2) 0a3oBbI€e HcCIeI0BaTEIbCKUE 1eHCTBUSI:

BJIQJIETh OCHOBAMHU METOJIOB HAy4YHOTO MO3HAHMSI BEHIECTB U XUMHUUYECKUX
peaKLnil;

(dbopMyIHpOBaTh LIETU U 33]1a4l UCCIIEIOBAHNUS, UCIIOIB30BATh MTOCTABICHHBIE
U CaMOCTOSITENHHO C(HOPMYTUPOBAaHHBIE BOMPOCHI B KAayeCTBE HMHCTPYMEHTa
MO3HAHUSI U OCHOBBI I (DOPMUPOBAHUS TUIIOTE3bI MO MPOBEPKE MPABUIBLHOCTH
BBICKA3bIBAEMBIX CYKJICHUM;

BJQJIETh HAaBBIKAMHM CaMOCTOSITEIBHOIO IUJIAHUPOBAHUS U IPOBEACHMUS
YUYEHUYECKHX IKCIEPUMEHTOB, COBEPIIIEHCTBOBATh YMEHUSI HAOIIOAATh 32 XOJIOM
mpoiiecca, CaMOCTOSITEbHO MPOTHO3UPOBATh €ro pe3ynbTaT, (HOopMyIUpoBaTh
0000IIIEHUST U BBIBOBI OTHOCUTEIBLHO JJOCTOBEPHOCTH PE3YIbTATOB UCCIICI0BAHUS,
COCTaBJISITh OOOCHOBAHHBIN OTUET O MPOICIIaHHON paboTe;

npuOOpETaTh OMBIT YYEHUYECKONW HCCIENOBATEIBCKOW W MPOEKTHOM
NEATENbHOCTU, TMPOSBISTH CIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSTEIBHOMY
MOUCKY METOJIOB PEIICHUS TMPAKTUYECKUX 3a]ay, MPUMEHCHHUIO Pa3IuYHBIX
METOA0B MO3HAHMUSI.

3) pabora ¢ nndopmanueii:

OPUEHTUPOBATHCA B PA3JIUYHBIX HCTOYHMKAX HWHOOpManuu (HAy4dHO-
NOMyJIApHAsT JUTEepaTypa XUMHUUYECKOTO COJIEpkKaHHUs, CIPaBOYHBIC IOCOOUS,
pecypcel MHTepHeTa), aHaau3upoBaTh WUH(YOPMAIIMIO PA3IMYHBIX BUIAOB U (POpM
peACTaBICHUS, KPUTHYECKHU OLICHUBATH eé JIOCTOBEPHOCTh u
HEMIPOTUBOPEUYUBOCTH;

(dbopMyIHpOBaTh 3aMpPOChl U MPUMEHATh PA3IMYHbIE METObI MPHU MOUCKE U
orbope wmHpOpPMAIMKU, HEOOXOAWMOW JUIS BBIMOJHEHUS YYEOHBIX 3ajad
ONPEAEIIEHHOr O THUIIA;

npuoOperaTrh OIBIT HCIOIb30BaHUS HUH(POPMAIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUN U PA3JIUYHBIX TTOMCKOBBIX CUCTEM;

CaMOCTOSITETTLHO ~ BBIOMpATh  ONTUMAIbHYIO  (GOpMY  TPEACTABICHHUS
uH(popMalu (CXeMbl, rpaduKH, JUarpaMMbl, TaOJINLbI, PUCYHKU U APYTHE);

UCIIOJIb30BaTh HAY4YHBIM S3BIK B KayeCTBE CpEJICTBA Mpu paboTe ¢
XUMHUYECKOM uHGpOpMaIMel: TpUMEHSITh MeXNpeaMeTHbie ((usnyeckue u
MaTEeMaTUYECKHE) 3HAKU ¥ CUMBOJIBI, (hOpMYIIbl, a00pEeBUATYPHI, HOMEHKJIATYPY;

HCITOJIb30BAaTh 3HAKOBO-CHUMBOJMYCCKUEC CPEACTBA HATI'TIAJHOCTH.

KoMMyHHKaTHBHBIE YHHBeEpPCAJbHbIE Y4eOHbIe TelCTBUS:



3a/1aBaTh BOMPOCHI MO CYLIECTBY 00CYK1a€MOM TEMBI B XOZ€ AHATIOTa U/ WU
JTUCKYCCHUH, BBICKA3bIBATh HJIeH, (HOPMYITUPOBATH CBOU MPEITIOKECHUS
OTHOCHUTEIIBHO BBITIOJTHEHHUS MPEIJIOKEHHON 3a/1a4H;

BBICTYIIaTh C TMPE3CHTAIMEH Pe3ylbTaTOB IMO3HABATEILHON NEATEILHOCTH,
TIOJTYYCHHBIX CAaMOCTOSATEIHLHO HJIM COBMECTHO CO CBEPCTHUKAMU TIPH BBIMOJTHEHUN
XUMHUYECKOTO SKCIEPUMEHTA, MPAKTHYECKONW pabOThI MO MCCACAOBAHUIO CBOMCTB
M3y4aeMbIX BEIECTB, PeaM3alii Y4eOHOro IIPOEKTa, U (OPMYIUPOBATH BHIBOJIBI
10 pe3yJibTaTaM TPOBEIEHHBIX WCCICNOBAHWNA MyTEM COTJIACOBAHUS TIO3UIUN B
X0J1e 00CYXJIeHUSI 1 0OMEHA MHEHUSIMU.

PeryisiTuBHbIE YHHBepPCcaJbHbIe YueOHbIe 1eliCTBUSA:

CaMOCTOSITEJIPHO TUIAHUPOBAaTh M OCYLIECTBISATH CBOI IO3HABATEIbHYIO
JeSITeNbHOCTD, ONpeaensis e€ IMend W 3aJadd, KOHTPOJIMPOBaThH M IO Mepe
HEOOXOJIUMOCTH KOPPEKTUPOBATh MpelaraeMblid  alrOpUTM  JIEUCTBUM TpHU
BBIMIOJIHEHUN Y4YE€OHBIX U MCCIENOBATEIbCKUX 3a7ad, BbIOUpaTh Haubosee
3¢ ¢deKTUBHBIN CHOCOO MX pelIeHHs ¢ Y4YETOM IMOJyYeHHUs HOBBIX 3HAHUUA O
BEIIECTBAX M XUMUYECKUX PEAKITHIX;

OCYILIECTBJISITh CaMOKOHTPOJIb JIESITEIBHOCTH Ha OCHOBE CamMoOaHalIu3a Hu
CaMOOLICHKH.

HNPEIMETHBIE PE3YJIBTATHI

[IpenmMeTHbIe pe3ynbTaThl OCBOSHUS MPOTPAMMBI 10 XUMUU Ha YriyOJEHHOM
YpPOBHE Ha YPOBHE CpEAHEro OO0IIero oO0pa3oBaHUs BKIIOYAIOT CIENU(PUUECKUE
JUTsl y9eOHOTO TpeaMeTa « X UMHs» HayYHbIC 3HAHHSI, YMEHUS U CIIOCOOBI ICHUCTBUI
10 OCBOCHMIO, MHTEPIPETAIMKU U MPEeoOpa30BaHUIO 3HAHUN, BUJIBI JIEITEIIbHOCTU
M0 TOJIYYEHUIO HOBOT'O 3HAHUS U NMPUMEHEHHUIO 3HAHUW B PA3JIMUHBIX YYEOHBIX
CUTyalUsX, a TAK)KE B PEabHbIX )KU3HEHHBIX CUTYAIUsAX, CBSI3aHHBIX ¢ XUMUEH. B
nporpaMMe IO XUMHUU MPEIMETHbIE Pe3yibTaThbl MPEACTaBICHbI IO ToAam
V3YUYCHMUSL.

10 KJIACC

[IpenMeTHble pe3ynabTaThl OCBOCHUSI Kypca «OpraHvueckas XHUMUS
OTpakaroT:

c(hOpMHUPOBAHHOCTh IPEACTABICHUM: O MECTE€ M 3HAYCHUH OPTaHUYCCKOU
XUMHHU B CHUCTEME E€CTECTBEHHBIX HAyK M €€ poJih B 00E€CHEYeHUH YCTONYMBOTO
pPa3BUTHUS YETIOBEUECTBA B PEIICHUM MPOOJIEM SKOJOTHUYECKOM, YHEPTeTUUECKON U



NUIIEBOM O€30MacCHOCTH, B Pa3BUTUU MEIULMHBI, CO3JaHUU HOBBIX MaTEPHAJIOB,
HOBBIX MCTOYHUKOB SHEpPIuH, B o0ecre4yeHnn PalMOHAIIBHOTO
IPUPOIOIIONIb30BaAHUSA, B (POPMUPOBAHUM MHUPOBO33PEHUSI W OOIIEH KYJIbTYpbI
YeJI0OBeKa, a TaKKe OKOJIOIMYEeCKM OOOCHOBAHHOIO OTHOILIEHUS K CBOEMY
30POBBIO ¥ IPUPOJHOM CPEAE;

BJIQJICHUE  CHCTEeMOW  XMMHUYECKHMX  3HAHUM, KOTOpas  BKIIIOYAET:
OCHOBOIIOJIArarOIIMeE IMOHATHS — XMMUYECKUH IIEMEHT, aTOM, SIAPO U DJIEKTPOHHAs
o0omoyka aroma, s-, p-, d-aTOMHbBIE OpPOWTAIM, OCHOBHOE W BO30YXKIEHHOE
COCTOSIHUA aToMa, THOpUAM3alUMs AaTOMHBIX OpOuTajed, HWOH, MOJIEKYJa,
BaJICHTHOCTb, 3JIEKTPOOTPUIATEIIBHOCTD, CTEIEHb OKHUCIICHUS, XUMUYECKAasl CBS3b,
MOJIb, MOJISIPHAsI Macca, MOJISIPHBIN 00BbEM, YIIIEpOAHbBIN CKeNeT, QyHKIIMOHAIbHAS
rpynma, pagukai, CTPYKTypHble (opmynsl (pa3BEpHYTbIE, COKpalIEHHbIE,
CKEJIETHBIE), HM30MEpHUsS CTPYKTYpHas M IPOCTPAHCTBEHHAas (reoMeTpuyecKas,
ONTHYECKAas), HM30MEPbl, T'OMOJOTUYECKUA pAJl, TOMOJOTH, YIIE€BOAOPO/BI,
KHCIIOPOJ- M a30TCOAEpPKAIe OPraHNYECKHE COEAUHEHUS, MOHOMEp, IOJIMMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJIIPHBIE COEIUHEHUS; TEOPHH, 3aKOHBI
(mepmonnueckuii 3akoH J{. WM. MeHngeneeBa, Teopusi CTPOCHHUS OPraHUYECKUX
BemiectB A. M. bytnepoBa, 3aKOH COXpaHEHHsI MacChl BELLIECTB, 3aKOH COXPAHEHUS
U TIPEBpallCHUs] DSHEPIMM IIPU XUMUYECKHX pEaKUMsIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH S3bIK XMMHUH, MUPOBO33PEHUYECKHE 3HAHUS, JIEXKallHe B OCHOBE
NOHUMAaHUSl TPUYUHHOCTH U CUCTEMHOCTH XMMUYECKHUX SIBIICHUM; MPEACTaBICHUS
0 MEXaHU3MaxX XUMUYECKHX pEeaKIUil, TePMOJWHAMHYECKHX M KHUHETHUYECKUX
3aKOHOMEPHOCTSX UX IMPOTEKaHUs, O B3aMMHOM BIIMSIHUM aTOMOB U TPYyII aTOMOB
B MOJIeKyJax (MHAYKTUBHBIA U Me30MepHbIN 3¢ ekTsl, opuentanTsl [ u Il pona);
(akTONOrM4YecKue CBEJIECHUSI O CBOWCTBAaX, COCTaBe, MOJYYEHUH M O€30IacHOM
UCMOJIb30BAaHUM BaXXKHEMIIUX OPraHMYECKUX BELIECTB B OBITY M IPAKTHUYECKOM
NESTENbHOCTH  YEJIOBEKa, OOIIMX  HAyYHbIX NPUHLUIAX  XUMHYECKOIO
IPOM3BOJICTBA (HA MPUMEPE MPOU3BOJCTBA METAHOIIA, TEPEPAOOTKH HEPTH);

c(OpMHPOBAHHOCTh YMEHMI: BBISBISATH XapaKTEpHbIE MPU3HAKU MOHITHIA,
YCTAHABJIMBATh UX B3aUMOCBS3b, MCIOJIb30BATh COOTBETCTBYIOIIUE MOHATHS IIPH
OIMCAHUM COCTaBa, CTPOCHUSI U CBOWCTB OPraHUYECKUX COEIMHEHHI;

c(hOpMHPOBAHHOCTh YMEHUM:

UCIOJIb30BaTh XMMHUUYECKYI0 CHUMBOJIMKY ISl COCTaBJICHUS MOJIEKYJIIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (POPMYI OPraHUYECKUX
BEILECTB;

COCTaBJIITh YPABHEHUSI XMMHUYECKUX PEAKLHMA U PACKPBIBATH UX CYUIHOCTb:
OKHUCJIUTENIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIUW  IMOCPEJICTBOM  COCTaBJIEHUS
AJIEKTPOHHOIrO OajaHca JTHUX pEaKUUi, peakiuii HOHHOro oOMEHa MyTéM
COCTAaBJICHHSI X MOJIHBIX U COKPAIIEHHBIX NOHHBIX YPAaBHEHHIA;



M3rOTaBIIMBATh MOJEIN MOJIEKYJI OPraHUYECKUX BEIIECTB IS WIUIKOCTPALAN
X XMMHYECKOr0 U TPOCTPAHCTBEHHOT'O CTPOCHHS;

c(hOpMUPOBAHHOCTh YMEHUI: YCTAHABJIMBATH MPUHAIJICKHOCTh H3YYEHHBIX
OpPraHWYeCKUX BEIIECTB II0 HMX COCTaBy M CTPOCHUIO K ONPEAECIEHHOMY
KJacCcy/Tpynmne COEQUHEHHH, JaBaTh WM Ha3BaHUS [0 CHUCTEMAaTHUYECKOM
Homenkiarype (IUPAC) u npuBOIUTh TPUBHAIbHBIC HA3BaHMS [JIsI OTAEIbHBIX
Npe/ICTaBUTENIed OPraHMYECKUX BEIECTB (3TUJICH, alleTUIICH, TONYOJI, TJIMLIEPUH,
STWICHTJIUKONb, (GeHoN, (QopMandbIeru/l, aneTaabIerull, aleToH, MypaBbUHas
KHCJIOTA, YKCYCHasl KUCJI0Ta, CTEAPUHOBAs, OJICMHOBAs, NTaJJbMATHHOBAS KUCIIOTHI,
[VIMLIMH, aJlaHuH, MallbTo3a, (PpyKTO3a, aHWIUH, TUBUHWI, WU3OIPEH, XJIOPOMPEH,
CTUPOJ U JIpyTHUE);

c(OPMHPOBAHHOCTh YMEHUS ONPENEsATh BHJ XUMHUYECKOW CBSI3U B
OpraHUYECKUX COCAMHEHUSIX (KOBAJICHTHAsT W WOHHAs CBs3b, OG- U T-CBA3b,
BOJIOPOJIHAS CBSI3b);

c(OpMHPOBAHHOCTh YMEHHUSI TPUMEHATH TOJOXKEHUS TEOPUU CTPOCHUS
opranudeckux BemectB A. M. ByriepoBa mis 00bsICHEHHs 3aBUCUMOCTH CBOMCTB
BEIIECTB OT UX COCTaBa U CTPOECHUS,

cOpMHPOBAHHOCTh ~ YMEHHMH  XapakTepu3oBaTh  COCTaB,  CTPOCHHE,
dusznueckre MU XUMUYECKHE CBONCTBA TUIMUYHBIX TMPEICTABUTENEH Pa3THMUHBIX
KJIACCOB OPTaHMYECKHX BEIIECTB: aJKAHOB, LIUKJIOAIKAHOB, aJIKECHOB, AJIKAJUECHOB,
AJKWHOB, apOMAaTHUYECKHUX YIJIEBOJOPOAOB, CIUPTOB, AalbIECTHIOB, KETOHOB,
KapOOHOBBIX KUCIIOT, IPOCTHIX U CIOXHBIX d(PUPOB, )KUPOB, HUTPOCOCTUHEHUIN U
aMUHOB, AMHHOKHCIJIOT, O€IKOB, YTrjieBOAOB (MOHO-, JU- U TOJHCAXapHJIOB),
WUIIOCTPUPOBaTh ~ TEHETHYECKYIO  CBSI3b  MEXAY  HUMU  ypaBHEHUSIMU
COOTBETCTBYIOIIUX XUMHUYECKUX PEAKIUKA C HCIOJIb30BAHUEM CTPYKTYPHBIX
bopmyr;

c(OpMHPOBAHHOCTh YMEHHUS TOATBEPXKIaTh HA KOHKPETHBIX MpHUMeEpax
XapaKTep 3aBUCUMOCTH PEAKLIMOHHOW CIIOCOOHOCTH OPraHUYECKUX COCTUHEHHUI OT
KpaTHOCTHU Y TUIA KOBAJICHTHOU CBSI3M (O- U TT-CBSI3M ), B3AUMHOTO BIIMSIHUSI aTOMOB
Y TPYIII aTOMOB B MOJIEKYJIax;

c(hOpMHPOBAHHOCTh YMEHHSI XapaKTEPU30BaTh UCTOUYHUKH YTIIEBOJOPOIHOTO
Celpbsi  (He(Th, NOPUPOAHBIM Ta3, yroiab), CHOCOOBI €ro mnepepaboTKu U
NPAKTUYECKOE MPUMEHEHHE MPOAYKTOB MepepadboTKH;

c(hOpMHPOBAHHOCTh BJIAJCHUS CHUCTEMOH 3HAHM O €CTECTBEHHO-HAayYHBIX
METOJIax MO3HAHUS — HaOJII0JICHNH, U3MEPEHUHN, MOJCIHUPOBAHUU, IKCIIEPUMEHTE
(peaTbHOM U MBICTIEHHOM) U YMEHUSI IPUMEHSTH 3TH 3HAHUS,

c(hopMUPOBAHHOCTH YMEHUS MIPUMEHSTh OCHOBHBIE oreparuu
MBICIIUTEIBHON JIESITEIbHOCTH — aHalu3 W CHUHTE3, CpaBHEHHE, 0000IIeHue,



CHUCTEMATHU3aIINIO, BBIABICHUE NMPUYMHHO-CIECICTBEHHBIX CBS3EH — JJISI U3Y4YEHUS
CBOMCTB BEIIECTB U XUMUYECKUX PEAKIIUN;

c(hOpMUPOBAHHOCTb YMEHHU: BBISBIISATH B3aUMOCBSI3b XUMUYECKUX 3HAHUN C
MNOHATUAMHU U TPEACTABICHUAMHU IPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB s
0ojiee OCO3HAHHOIO MOHMUMAHMS CYIIHOCTH MAaTepUalbHOrO0 EIUHCTBA MHpA,
UCIIOJIb30BaTh CUCTEMHBIEC 3HAHUS IO OPTraHUYECKON XUMHUM ISl OOBSICHEHUS U
IIPOTHO3UPOBAHUS SBJICHUHN, UMEIOIINX €CTECTBEHHO-HAYUYHYIO PUPOAY;

c(OPMHPOBAHHOCTh YMEHHWIA: TPOBOJUTH PACUETHI 10 XUMUYECKUM
dbopMynam ¥ ypaBHEHHSIM XUMHYECKUX PEAKIIMI C MCTIOIb30BaHUEM (HU3HUECKUX
BEeIMYMH (Macca, OOBEM Ta3oB, KOJMYECTBO BEIIECTBA), XapaKTEePU3YIOUIUX
BEIIECTBA C KOJIMYECTBEHHOW CTOPOHBI: PACUEThl MO HAXOKICHUIO XUMHYECKOMN
dbopMynBl BEIIECTBA MO M3BECTHBIM MACCOBBIM JIOJISIM XUMHUYECKUX DJIEMEHTOB,
OPOAYKTaM CropaHus, INIOTHOCTH ra3000pa3HbIX BEIIECTB;

c(hOopMUPOBAHHOCTh YMEHHI: TPOTHO3UPOBATH, AHATU3UPOBATH U OLICHUBATH
C TO3UIUH  DKOJOTMYECKOM  O€30macHOCTH  TOCJEACTBUS  OBITOBOM U
NIPOU3BOJICTBEHHOW JICTEIHHOCTH 4YEJIOBEKAa, CBS3aHHOM C TepepabdOoTKOiM
BEIIECTB, UCIOIL30BaTh MOJYYEHHBIC 3HAHUS JISl IPUHSITUSL TPAMOTHBIX pPEeIIeHUN
po0JIeM B CUTYaIUsX, CBI3aHHBIX C XUMHUEH;

c(hOpMHPOBAHHOCTh YMEHHUH: CaMOCTOSTENIBHO TUIAHUPOBATh M MPOBOIMTH
XUMUYECKUN SKCIEPUMEHT (MOJIyYeHHE W U3YYEHHUE CBOMCTB OPraHUYECKHUX
BEIIECTB, KAYECTBEHHBbIE pEAKLUHMH YIIEBOAOPOJIOB PA3IUYHBIX KIIACCOB U
KHCJIOPOJICOJEPKAIIUX OPraHMYECKUX BEIIECTB, PEIICHUE SKCIEPUMEHTAIBHBIX
3a/lad MO PAacClO3HABAHUIO OPraHWYECKUX BEIIECTB) C COOIIOJEHUEM TIPaBUII
Oe3omacHOro oOpalleHusi ¢ BeleCTBaMU U JabOpaTOpHBIM O00OpYIOBaHUEM,
(GopMynHpoBaTh 1eJib HUCCIENOBAHUSA, MPEACTABIATh B pa3IuyHOU (dopme
pEe3yAbTaThl SKCIEPUMEHTA, AHAJIM3UPOBATh U OLIEHUBATH UX IOCTOBEPHOCTH;

c(hOpMHPOBAHHOCTh YMEHUI:

COOJTIOIaTh TPABHJIA DKOJIOTMYECKHU IIeJIeCO00Pa3HOTO TIOBEACHHS B OBITY H
TPYJOBOM JEATENBHOCTH B LIENSAX COXPAaHEHHsI CBOErO 3/I0POBbS, OKpYKarouleh
IPUPOTHOM CPEAbl U IOCTUKEHHUS €€ YCTOWUNBOTO Pa3BUTHS;

OCO3HaBaTh OINACHOCTb TOKCUYECKOTO JIEMCTBUS HA JKUBBIE OPTraHU3MBI
ONpPEAECIEHHBIX OPTAaHUYECKUX BEIIECTB, TOHMMAs cMbIci nokazarens [1J1K;

aHAIM3UPOBATH 11€71€CO00PA3HOCTh NMPUMEHEHUS] OPraHMYECKUX BEIECTB B
MPOMBIIIEHHOCTH U B OBITY C TOUYKHU 3PEHUSI COOTHOIICHUS PUCK-TI0Jb3a;

c(OpMHPOBAHHOCTh YMEHHUMW: OCYIICCTBIISITh IIEJICHANIPABICHHBIA TIOUCK
XUMUYECKON MH(OpMaIMK B Pa3IMUYHBIX UCTOYHUKAX (Hay4dHasi M yueOHO-Hay4YHas
JUTEepaTypa, CpelicTBa MaccoBoi nHdopmanuu, UHTEpHET U Apyrue), KPUTHUECKU
aHAIM3UPOBATh XMMHUUYECKYI0 MH(pOpMaIuIo, nepepadaTbiBaTh €€ U UCIOIb30BATh
B COOTBETCTBHUU C MOCTABJICHHON y4eOHOM 3ajauei.



11 KJIACC

[IpenmerHbie pe3ynbTaThl OCBOEHUS Kypca «OOmas M HeopraHuyeckas
XUMUS» OTPaKAIOT:

c(OPMUPOBAHHOCTh MPEJICTABICHUI: O MaTepualbHOM EIMHCTBE MUpA,
3aKOHOMEPHOCTSIX M IO3HABAEMOCTH SIBJIEHUN MPUPOABI, O MECT€ M 3HAYEHUU
XUMHUHU B CHUCTEME €CTECTBEHHBIX HAayK M €€ poiu B 00ECIEeYEHUU yCTOWYUBOIO
pa3BUTHS, B DPELICHUU IPOOJIEM SKOJOTMYECKOW, DHEPreTUYECKOW M MUIEBOU
0€30MacHOCTH, B Pa3BUTUM MEIUIUHBI, CO3/JaHUM HOBBIX MaTEpPHAJIOB, HOBBIX
UCTOYHUKOB DHEPruH, B OOECIEUYEHHH PALMOHAIBHOIO MPUPOJIONOJIb30BAHUS, B
(GbopMHUpPOBAaHUM MHPOBO33PEHUS U OOIIEH KyJIbTypbl 4YEJNOBEKa, a TakxKe
HKOJIOTUYECKH OOOCHOBAHHOTO OTHOILIEHHS K CBOEMY 3/I0POBBIO U TNPUPOAHON
cpene;

BJIAJCHUE  CHCTEMOW  XMUMHUYECKHMX  3HAHUM, KOTOpas  BKIIOYAET:
OCHOBOITOJIAralolMe TOHATUS — XUMUYECKUUA OJJIIEMEHT, arToM, SJIpO aTroMma,
U30TOIIbL, IIEKTPOHHAs: 000JI0UKa aToMa, s-, p-, d-aTOMHbIE OpOUTaIH, OCHOBHOE U
BO30YX/IEHHOE COCTOSIHMS aroma, THOpUAM3alUsl aTOMHBIX OpOHTanel, HOH,
MOJIEKYJIa, BaJ€HTHOCTb, DJJIEKTPOOTPULATENBHOCTh, CTENEHb  OKHUCIICHUS,
XUMHUYECKass CBs3b (KOBaJIGHTHAs, MOHHAs, MeETaJUIMYecKasi, BOAOPOIHAs),
KpUCTAJUINYECKAsT PEIIETKa, XUMHUYECKas peaklus, pacTBOpP, SJIECKTPOJIMTHI,
HEAJIEKTPOJIUTBI, JIEKTPOIUTHYECKAsT JAUCCOLMALIMS, CTEINEHb JUCCOLMALNH,
BOJIOPOJIHBIM MOKa3aTelb, OKHUCIHUTEIb, BOCCTAHOBHUTENb, TEIUIOBOM 3(P(DEKT
XUMHUYECKON peakliiu, CKOPOCTh XMMHUECKOW pPeakluu, XUMHUUYECKOE PaBHOBECHE;
TEOPUH W 3aKOHBI (TE€OPUs DJIEKTPOJUTHYECKOW IUCCOLMALUU, NEPUOAUYECKUN
3akoH /I.1. MenneneeBa, 3aKOH COXpaHEHHMsI MAaCChl BEILIECTB, 3AKOH COXPAaHEHUS U
NPEBPALLECHUS YHEPTUU MPU XMMHUYECKUX PEaKUUAX, 3aKOH MOCTOSHCTBA COCTaBa
BEIIIECTB, 3aKOH JCHCTBYIOIIMX Macc), 3aKOHOMEPHOCTH, CUMBOJMYECKHUH SI3BIK
XUMHUHM, MHPOBO33PEHYECKHE 3HAHUSA, JIeXKAllMe B OCHOBE IOHMMAaHMSA
OPUYUHHOCTH M CHCTEMHOCTM  XMUMHYECKUX  SBJICHHI;  COBPEMEHHBIE
NPEJICTAaBICHU O CTPOEHUM BEUIECTBA HAa ATOMHOM, HMOHHO-MOJEKYJISIPHOM U
HA/JIMOJIEKYJIIPHOM ~ YPOBHSX; MPEJICTaBICHUS O MEXaHU3Max XHUMHYECKUX
peakuuii, TEPMOAMHAMUYECKMX W  KHHETHYECKMX 3aKOHOMEPHOCTAX  HX
OPOTEKAHMS, 0 XUMUYECKOM PAaBHOBECHM, PACTBOPAX M JHMCIEPCHBIX CUCTEMAX;
(pakTOJIOrNYECKUE CBEACHHUS O CBOMCTBAaX, COCTaBE, IOJYYEHUU M OE3011aCHOM
UCTOJIb30BAaHUU BAKHEHIINX HEOPraHUYECKHX BEIIECTB B OBITY M NMPAaKTHUECKOMN
NESTeNbHOCTH  4YEJIOBEKa, OOIIMX  HAyYHbIX NPUHLUINAX  XUMHYECKOIO
IPOU3BO/ICTBA;

c(hOpMHPOBAHHOCTh YMEHMIl: BBISBISATH XapaKTEpHbIE MPU3HAKU TOHITHIA,
yCTaHaBIUBAaTh MX B3aWMOCBS3b, UCIOJIb30BaTh COOTBETCTBYIOUIUE MOHATUS IPU
ONMCAHUM HEOPTAaHMUYECKUX BEIIECTB U UX NPEBPALLECHU;



c(OpMHPOBAHHOCTh YMEHHS MCHOJB30BATh XUMUYECKYIO CHMBOJUKY A
cocTtaBieHuss (GOpMYJ BEIIECTB M  yPaBHEHHH  XMMHYECKUX  PEaKLuH,
cuctematuueckyto HoMmeHknarypy (IUPAC) u TpuBuanbHble Ha3BaHUs OTJEIbHBIX
BEIIECTB;

c(OpMUPOBAHHOCTh YMEHHUS OINPENETSATh BaJIGHTHOCTh U CTETIEHb OKHCIICHUS
XUMHUYECKUX 3JIEMEHTOB B COEIMHEHMSIX, BUJ XMUMHYECKOU CBs3U (KOBaJEHTHas,
WOHHAs, METaJUIMYeCKas, BOJOPOJAHAsA), THUI KPUCTAUIMUECKOH PpEHIETKH
KOHKPETHOT'O BEIIECTBA;

c(hOpMUPOBAHHOCTh YMEHHUSI OOBSCHATH 3aBUCHMOCTH CBOICTB BEIIECTB OT
BUJA XMMHMYECKOW CBSI3U M THMNA KPUCTALIUYECKOM pemeéTkd, OOMEHHBIH U
JIOHOPHO-aKIENTOPHBIN MEXaHU3MbI 00pa30BaHUsl KOBAJIEHTHOM CBS3H;

chOpMUPOBAHHOCTh ~ YMEHHI:  KiIacCH(UIUPOBATh:  HEOPraHUYECKUE
BEIIECTBA MO UX COCTaBY, XUMUYECKHE PEAKI[UHU N0 Pa3IMYHbIM NMpU3HAKaM (YUCITY
U COCTaBy pearupyrouudx BeEILIECTB, TEMIOBOMY 3G (dEKTy peakuuu, U3MEHEHUIO
CTETIEHEH OKMCIEHUS JJIEMEHTOB, OOpaTHUMOCTH, Y4YacTHIO KaTajau3aTropa WU
ApyTUe); CaMOCTOSATENbHO BBIOUPATh OCHOBAHUS U KPUTEPUH UIs KJIAaCCU(PUKALUU
M3Y4aeMBbIX BEIIECTB U XUMUYECKUX PEAKLUN;

c(hOpMHPOBAHHOCTh YMEHHS PACKPBIBATH CMBICI MEPUOJIMYECKOro 3akoHa /1.
W. MenneneeBa 1 1eMOHCTPUPOBATH €r0 CUCTEMATU3UPYIOILYIO, O0OBSCHUTEIBHYIO
Y IPOTHOCTHYECKYIO QYHKIUH;

c(OpMHPOBAHHOCTh YMEHUH: XapaKTEepHU30BaTh JJIEKTPOHHOE CTPOCHUE
aTOMOB M MOHOB XUMHUYECKUX DJJIEMEHTOB IIEPBOrO—YETBEPTOrO MEPHOIOB
[lepuognueckonn  cucrembr .M.  MenneneeBa,  UCHOJNB3ys  TOHSTHSA
«QHEPreTHYECKUE YPOBHU», «IHEPreTUUYECKUE MOIYPOBHH», «S-, p-, d-aTOMHbIE
opOuTaNIN», «OCHOBHOE U BO30YXJEHHOE HIHEPreTUUYECKUE COCTOSHHUS aToMay;
OOBSCHATh 3aKOHOMEPHOCTH M3MEHEHHS! CBOMCTB XMMHMUYECKHUX JIEMEHTOB U HX
coequHeHUM no mnepuogaMm u rpynnaMm Ilepuonnueckor cucremsr . U.
MeHnneneeBa, BaJIEHTHBIE BO3MOXKHOCTH ATOMOB JJIEMEHTOB HA OCHOBE CTPOCHUS
UX DJICKTPOHHBIX 000JIOYEK;

c(hOpMUPOBAHHOCTh YMEHMM: XapakTepu3oBaTh (OMHCHIBaTH) OOIIHE
XUMHYECKHUE  CBOMCTBA  BEIIECTB  PA3JIMYHBIX  KJIACCOB,  IIOATBEPKIATH
CYILLIECTBOBAHME TEHETHUYECKOW CBS3M MEXIYy HEOPraHWYECKMMH BELIECTBAMH C
NIOMOIIBIO YPABHEHUI COOTBETCTBYIOIINX XUMHUUYECKUX PEAKIINN;

c(OPMUPOBAHHOCTb YMEHHUSl PACKpPBIBaTh CYHIHOCTb: OKHUCIUTENIbHO-
BOCCTAHOBUTEJIbHBIX pEaKLUUi MOCPEICTBOM COCTaBJICHMS 3JIEKTPOHHOTO OajlaHca
ATUX PEAKUMH; peakuidl HOHHOrO OOMEHa MYTEM COCTaBIICHUA WX IMOJHBIX WU
COKpAaIlllEHHBIX  HMOHHBIX  ypPaBHEHWW;  peakUUdl  TUAPOIM3A;  peaKkiuu
KOMILIEKCO00pa3oBaHus (Ha IpUMepe T’HAPOKCOKOMILIEKCOB IMHKA U aTFOMHUHMS);



c(hOpMUPOBAHHOCTb YMEHHUS OOBSICHATh 3aKOHOMEPHOCTH MPOTEKAHUS
XUMUYECKUX PEaKIUi C y4€TOM HX JIHEPreTUUECKUX XapaKTEPUCTHUK, XapaKTep
U3MEHEHUSI CKOPOCTH XHUMHYECKOW peaKIMhd B 3aBUCUMOCTH OT Pa3IudYHBIX
(bakTOpoB, a TAaK)KE XapaKTep CMEIICHUS] XUMUYECKOTO PAaBHOBECHUS 1101 BIUSTHHEM
BHeIIHUX Bo3zaeicTBuil (mpuniun Jle [Ilarense);

chOpMUPOBAHHOCTb yMEHHUS XapaKTEPU30BaTh XHUMHUECKUE PEaKIIUH,
JeKalie B OCHOBE MPOMBIIIJIEHHOTO IMOJTYYEHUs CEpPHOM KHUCIOTHI, aMMMAKa,
oOIue Hay4yHbIE TPUHIMIBI XUMHUYECKUX TMPOU3BOJICTB; I1€JIeCO00pa3HOCTh
MPUMEHEHUS] HEOPTaHUYECKUX BEIIECTB B MPOMBIIUIEHHOCTH U B OBITY C TOYKH
3pEHUS] COOTHOIICHUS PUCK-TI0NB3A;

c(OpMHPOBAHHOCTh BJIAJICHUS CUCTEMOM 3HAHMM O METOJIaX HAYYHOTrO
MO3HAHUS SBJICHWA TPUPONBI — HaOMIOIEeHNe, HW3MEpPEHHe, MOJCIUPOBAHUE,
AKCHEPUMEHT (peaibHbI U MBICIICHHBIN), HCTIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX,
YMEHHUS IPUMEHSITh 3TU 3HAHUS MPU IKCIEPUMEHTATBLHOM HUCCIICIOBAHUU BEIIECTB
U Il OOBSICHEHUS XHMMHUYECKHX SIBIICHHUH, HMMEIONIMX MECTO B MPHUPOJE,
NPaKTUYECKOM JAESTEIbHOCTH YEJIOBEKA U B TTIOBCEHEBHOM KU3HU;

c(hOpMUPOBAHHOCTh YMEHHUSI BBISIBIISATh B3aUMOCBSI3b XUMHYECKUX 3HAHUH C
MOHATUAMHU U TPEACTABICHUSAMH JPYTUX €CTECTBEHHO-HAYUYHBIX MPEAMETOB s
00J1ee 0OCO3HAHHOT'O MOHUMAHHUS MaTEPUATHLHOTO €IMHCTBA MUPA;

c(OPMHPOBAHHOCTh YMEHHUS TPOBOAWTH PACUETHI: C HCIOIH30BAHUEM
MOHSITUM «MaccoBasi JOJIsl BEIIECTBA B PACTBOPE» U «MOJSIPHAS KOHIICHTPAIUS;
Macchl BEIIeCTBAa WKW 00BhEMA raza Mo W3BECTHOMY KOJWYECTBY BEIIECTBa, Macce
Wi 00bEMY OJHOTO U3 YYaCTBYIOIIMX B PEAKIMU BEIIECTB; TErioBoro 3¢ dexra
peaKIuy; 3HAYCHHUS BOJAOPOJHOTO MOKa3aTessl pacTBOPOB KHUCIOT W IIEJIOYEH C
M3BECTHON CTEINEHBbIO JHMCCOIMAIuy; Macchl (00BbEéMa, KOJIMYECTBAa BEIECTBA)
NPOAYKTa PEaKIUu, €CIM OJIHO M3 MCXOJHBIX BEIIECTB JAHO B BUJE PACTBOpA C
oTpeeIiEHHOW MAacCOBOM JI0JIEM pacTBOPEHHOIO BEIIECTBA WM JAHO B M30BITKE
(uMeeT mMpUMECH); JOJIM BbIXOJIa MNPOJAYKTA PEAKIUH; OOBEMHBIX OTHOIICHUMN
rasos;

c(hOpMHPOBAHHOCTh YMEHHUH: CAMOCTOSITEIbHO TUIAHUPOBATH M TMPOBOAMTH
XUMUYECKUH  OKCIepuMeHT  (NpOBEIEeHHE  peakiuid  MOHHOTO0  OOMEHa,
MOATBEPKICHUE KAYECTBEHHOTO COCTaBa HEOPTaHUUECKUX BELIECTB, OMpECICHUE
cpelbl PacTBOPOB BEIIECTB C IMOMOIIBIO HMHAUKATOPOB, HM3YUYEHUE BIUSHUS
pa3nuYHBIX  (PAKTOPOB Ha CKOPOCTh XMMUYECKOW  pEaKIMH, pEeIlIeHue
IKCIIEPUMEHTAIBHBIX 3aJad 1o TeMaMm «Meramibsl»y u  «Hemeramib») ¢
coOJII0IeHnEM TpaBUil O€30MacHOro OOpalleHHs C BEIIECTBaMU U JabOpaTOPHBIM
o0opynoBaHueM, GOpMyJIUpPOBaTH 1€Jb  HMCCIEAOBaHUSA, NPEACTaBISATh B
paznuyHOl (opMe pe3ysbTaThl DKCIEPUMEHTA, aHAIM3UPOBATH U OICHUBATH HX
JIOCTOBEPHOCTH;



c(hopMUPOBAHHOCTh YMEHUI: COOII0OIaTh MpaBuia MOJIb30BAHUS XUMUUYECKOM
nocynod u JabopaTopHbIM OOOpYyIOBaHUEM, OOpalleHusi ¢ BelIeCTBaMU B
COOTBETCTBUM C HHCTPYKIUSIMH I10 BBITIOJTHEHUIO JIA0OPATOPHBIX XUMHYECKHUX
OTIBITOB, JKOJIOTHYECKHU IEJIeCO00pa3HOr0 TOBENCHHUS B OBITY W TPYIOBOM
NEATEbHOCTA B LEJISAX COXPAHEHHSI CBOETrO 3JI0POBBS, OKPYKAIOUIEH MPUPOIHON
cpenbl U JOCTHXKEHUS €€ YCTOWYMBOIO pa3BUTHS, OCO3HABAaTh OMACHOCTh
TOKCUYECKOTO JCHCTBUSI HA >KUBBIE OPraHU3Mbl ONPEIETEHHBIX HEOPTraHUYECKUX
BEIIECTB, MOHUMAas cMmbIch nokaszaresns [IJIK;

c(hOpMHPOBAHHOCTh YMEHHUMW: OCYIICCTBIISATH IIECJICHATIPABICHHBIA TIOUCK
XUMUYECKOW MH(OpMAIMK B Pa3JIMYHBIX UCTOYHUKAX (Hay4dHasi M yueOHO-Hay4YHas
JUTEepaTypa, CpelicTBa MaccoBoi nHpopmaiuu, UHTepHET U Apyrue), KPUTHUECKU
aHATM3UPOBATh XUMHUYECKYI0 MH(pOpMaIuio, mepepadbarpiBaTh €€ U UCIOIb30BATh
B COOTBETCTBHUU C MOCTaBJICHHON y4eOHOI 3a1aueii.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoanuyecrBo yacos DJIEKTPOHHBIE
Ne HaumenoBaHue pa3iesioB U TeM (undposbie)
Konrpoabusie | IIpakTHyeckue
n/n NporpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThbI
pecypchbl
Pasnea 1. TeopeTrnueckue 0CHOBbI OPraHMYeCcKOd XUMHH
[Ipenmet opranndeckoit xumuu. Teopust
1.1 CTPOEHHUSI OPraHUYECKUX coequHeHni A. M. 14 0 0
bytneposa
Hroro no pazneny 14
Pa3nen 2. YrieBoaopoasl
[IpenenpHBIC YIIEBOJOPOIBI — alKAHBI,
2.1 P . P 8 0 0
LUKIIOAJIKAHbI
HenpenenbHble yriieBogopoIbl: aJIKEHBI,
2.2 PeA o P 16 0 1
aJKaINEHbI, ATKUHBI
2.3 ApoMaTHUeCKHue yriIeBOIOPOIbI (ApEHBI) 12 0 0
54 [IpupoiHbIE HCTOUHUKH YTIEBOIOPOIOB U UX 4 0 0
' nepepaboTka
2.5 l"anoreHnpon3BoAHbBIE YTIEBOAOPOIOB 6 1 0
Hroro no pazneny 46
Paznea 3. Kucsiopoacoaepixaiue opranu4ecKkue coeJUHEeHHA
3.1 Crnuptsl. deHon 14 0 1
39 KapOoHumnbpHbIEe COeTUHEHUS: albACTUIBI U 24 0 |
' keToHbl. KapOoHoBbIe KUCTOTHL. CIOKHBIE




3¢upsl. Kupsl

3.3 VYrieBoanl 12
Hroro no pazgeny 50
Pa3nen 4. Azorconepxaiiue oprannyeckne coeJHHEeHUs1

4.1 AMUHBI. AMUHOKUCIIOTHL. benku 16
Wroro no pazueny 16

Paspnen S. BbicokOMO/IEKY ISIpHBIE COCAUHEHNUSA

5.1 BbICOKOMOIIEKYIIAPHBIE COCTMHEHNS 10

Uroro no pazgeny 10

OBIIEE KOJIMYECTBO YACOB I10 [IPOTPAMME 136




11 KJIACC

KoanuyectBo yacos DJIeKTPOHHBIE
HaumeHnoBaHue pa3iesioB U TeM nuppoBbIe
Ne n/m P Kontpoabusie | IlpakTnueckue (mudpp )
NMPOrpamMMmbl Bcero o0pa3oBaTe/bHbIC
padoThI padoTbI
pecypchbl
Paznen 1. Teoperuueckne 0OCHOBBI XUMUH
Crtpoenue atoma. [lepnoandeckuii 3aKoH
1.1 u [lepuoanyeckas cucteMa XMMUYECKUX 14 0 0
snemenTtoB /I. 1. Menpeneena
12 Crtpoenue BemniectBa. MHOTOOOpasue 18 | 0
BELIECTB
1.3 XHUMHUYECKUE PEAKLIUN 24 1 3
Hroro no pazneny 56
Paznen 2. Heopranuueckasi xummust
2.1 Hewmeranms 38 1 3
2.2 Mertauibl 30 1 2
Hroro no pazneny 68
Paznea 3. Xumus u ’Ku3Hb
31 MeTo1bl TO3HAHUS B XUMUU. XUMUS U 12 0 0
KU3Hb
Hroro no pasueiny 12
OBLIEE KOJIMYECTBO YACOB I10 [IPOTPAMME 136 4 8







IHOYPOYHOE INIAHUPOBAHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoanyecTBo 4acos

Bcero

KonTpoibHbie
padoThbI

IIpakTH4eckue
padoTbI

DJIEeKTPOHHBIE
nudpoBbie
o0pa3oBaTe/ibHbIE

pecypchbl

IIpenmeT u 3HaYEHUE OPraHUYECKON XMMUH,
IpEeCTaBICHHE O MHOT000pa3uu
OpraHUYeCKUX COCIUHEHUN

[IpenmMeT 1 3HaUYE€HNE OPraHUYECKON XUMUH,
IpeJicTaBIeHEe 0 MHOroo0pa3uu
OPraHUYECKUX COCTUHEHUMN

DNEeKTPOHHOE CTPOCHHE aTOMa yriiepo/ia
(OCHOBHOE U BO30YKJIEHHOE COCTOSIHUS).
BasnieHTHBIE BO3MOKHOCTH aTroma yriepoja

DNEKTPOHHOE CTPOSHHE aTOMa yrieposa
(ocHOBHOE U BO30YKIIEHHOE COCTOSIHUSA).
BaneHTHbIe BO3MOKHOCTH aTOMa yriepojaa

XUMUYECKasi CBSI3b B OPraHMYECKUX
coenHeHUsIX. MexaHu3mMbl 00pa3oBaHus
KOBaJICHTHOH CBSI3H, CIIOCOOBI pa3phiBa
cBsI3eit

XuMuyeckas CBsI3b B OPraHUYECKUX
coeanHeHUsIX. MexaHnnu3Mbl 00pa3oBaHUs
KOBAJICHTHOM CBS3H, CIIOCOOBI pa3pbiBa
cBsI3eit

Teopust CTpOSHHSI OPTaHUUIECKHUX




coeauHenuil A. M. bytieposa

Teopust cTpoeHUs OpraHUYECKUX
coenunenuit A. M. bytneposa

Buael nzomepun: cTpykTypHas,
IPOCTPaHCTBEHHAs. DIEKTPOHHBIE Y PEKTHI
B MOJIEKYJIaX OPTraHUYECKUX COECIUHEHHUN

10

Krnaccudukanus peakiyii B opraHn4ecKon
XUMHH

11

Knaccudukanus peakuuii B opraHudeckoi
XUMUHU

12

[IpencraBienue o Ki1acCUPUKALUU U
cuctematnueckas HomeHknarypa (IUPAC)
OpraHMYECKHUX BELIECTB

13

[IpencraBnenue o kiaccupUKaLUU U
cuctematuueckas HomeHkinarypa (IUPAC)
OpraHUYEeCKUX BEILECTB

14

CI/ICTCMaTI/BaHI/I}I n O606IJ.[CHI/IG 3HAHMH I10
TEMC

15

AJKaHBI: TOMOJIOTHYECKHH PsiJl, 001Ias
dbopMyIa, HOMEHKIIATypa U U30MEPHsI,
3JIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKYJT

16

AJKaHBI: TOMOJIOTHYECKHH PsiJI,001mast
dbopmysa, HOMEHKIATypa U H30MEPHS,
AJIEKTPOHHOE U MIPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKYJ

17

du3nyeckue U XMMHUYECKIE CBOMCTBA
aJIKAaHOB




18

dusznyeckue 1 XMMHUECKHE CBOMCTBA
aJIKaHOB

19

Haxoxxnenune ankanos B mpupoje. Crioco0s
MOJIY4eHUS] U IPUMEHEHUE aTKaHOB

20

Haxoxnenue ankaHoB B ripupoje. CriocoObt
MOJTy4EHUS U IPUMEHEHUS aJIKaHOB.

21

[{uknoankasel: o0mas Gopmyna,
HOMEHKJIATYpa ¥ U30MEPHsi, 0OCOOCHHOCTH
CTPOCHHUS U XUMHUYECKUX CBOWUCTB, CIIOCOOBI
NOJTYYCHHS U IPUMEHEHHUE

22

Pemenne pacuéTHBIX 337a4 Ha ONPEJICIICHHE
MOJICKYJISIPHOH (POPMYITBI OpraHNYECKOTO
BEIIECTBA I10 MACCOBLIM IOJIIM aTOMOB
9JIEMEHTOB, BXOIAIINX B €r0 COCTaB.
CucreMatuzanys U 0000IeHUE 3HAHUI 110
TeMe

23

AJIKEHBI: TOMOJIOTUYECKHH psifl, 001mast
dbopMyna, HOMEHKIIATypa, SJIEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYIL.
CTpyKTypHas U IUC-TPaHC U30MEPUS

24

AJKEHBI: TOMOJIOTUYECKHH psifl, 001Ias
dbopMyna, HOMEHKIIATypa, SJIEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYIL.
CTpyKTypHas U LIUC-TPaHC U30MEPUS
AJIKEHOB

25

du3nyecKkue U XUMHUUECKHE CBOMCTBA
ankeHoB. [IpaBuio MapkoBHHKOBa

26

du3nyeckue ¥ XMMHUYECKIE CBOMCTBA




ankeHos. [IpaBuno MapkoBHUKOBA.

27 Crioco0sl MosTyueHus: ¥ MpUMEHEHUE aJIKEHOB
[Tpaktuueckas padora Ne 1 o Teme

28 "ITosrydeHune 3TUIEHA U U3yYEHHE €T
CBOMCTB"
Pemenue pacu€THbIX 3a7ja4 Ha ONpe/iesiCHHEe

29 MOJICKYJISIPHOH (POPMYITBI OpTraHUIECKOTO
BELIECTBA
AJnKanueHsl: CONpsKEHHbIE, H30JIUPOBaHHbIE,

30 KyMyJupoBaHHbIE. OCOOCHHOCTH
AIIEKTPOHHOT'O CTPOEHUS

31 XHUMHUYECKUE CBOMCTBA CONPSIKEHHBIX
JTMEHOB

1 CriocoOslI MoNTy4eHus: U IPUMEHEHUE
aJIKaINeHOB
AJKWHBI: TOMOJIOTUYECKHH psifl, 001Ias

13 ¢bopmyna, HOMEHKIATypa, NEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYIL,
(bu3HYeCcKre CBONCTBA

34 XHUMHUYECKHE CBOMCTBA AJIKMHOB

35 KauecTBeHHBIE pEaKMM Ha TPOHHYIO CBA3b

36 CriocoOslI MoNTydeHus: U IPUMEHEHUE
aJIKUHOB

37 Pemenue 3agayd: pacu€Tsl 0 ypaBHEHHIO
XUMHUYECKON peaKkuu

13 CucremaTtu3zanus U 0000IIeHHE 3HAHUN IO
TeMe

39 ApeHbl: TOMOJIOTUYECKUH psiJl, o01Iast




dbopMyna, HOMEHKIATypa. DIEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYIT
OCH30J1a ¥ TOJTyoJIa, UX (PU3NICCKUE
CBOIiCTBa

40

ApeHBI: TOMOJIOTUYECKUHN PsizI, oO1Iast
dbopMyna, HOMEHKIATypa. DIEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYIT
OcH30J1a ¥ TOJTyoJ1a, UX (PU3NICCKUE
CBOIiCcTBa

41

XHUMHUYECKHE CBONCTBA ApPCHOB: pCaKIuU
3aMCIICHUA

42

XHWMHUYECKHE CBOMCTBA APEHOB: PEAKIIUU
[IPUCOCAVHEHMS, OKUCIICHUE T'OMOJIOI OB
OeH3omna

43
44

OCO0EHHOCTH XUMHUYECKHUX CBOMCTB CTHPOJIa

Crioco0bl MosTydeHus: ¥ NPUMEHEHUE apEHOB

45

Pemenue pacu€THBIX 3a71a4 Ha ONpEEICHNE
MOJIEKYJISIPHOM (hOpMYIIBl OPraHUYECKOTr O
BEIIeCTBA

46

Pemenne pacu€THBIX 3a7a4 Ha OTNIPE/ICIICHNE
MOJICKYJISIPHOH (POPMYITBI OpraHNYECKOTO
BCIIECTBA

47

['eHeTHYECKAs CBA3b MEXKIY Pa3IUIHBIMU
KJIacCaM| YTJICBOJIOPOIOB

48

I'eneTndeckas CBsI3b MEXKAY Pa3InIHBIMU
KJIaCCaMHM YIJIEBOJOPOJOB

49

Pacu€Thl 0 ypaBHEHUSAM XUMHUYCSCKUX
peakmuii. CucteMarusaius 1 00001eHne




3HAHUH 110 TEME

Pacuétel o ypaBHEHUAM XUMHUYECKUX

50 peakiuii. CucteMatusaius 1 00001IeHne
3HAHUM 110 TEME

51 [Tpupoanslii ra3. [TomyTHble HETAHBIE Ta3bl

50 KaMenHsIil yrosib 1 IpOIyKThI €70
nepepadboTKu

53 Hedts 1 ciocoObI €€ mepepaboTKH.
[TpumeHeHne TpPOAYKTOB NiepepaboTku HehTH

54 ['eneTnveckas CBsI3b MEXKIY Pa3IuIHBIMU
KJIacCaMH YTJIEBOJIOPOIOB
["asioreHonpou3BOHBIE YTIIEBOJOPOIOB:

55 AJIEKTPOHHOE CTPOCHHE; PEAKIIUU 3aMEIIECHUs
rajoreHa
["aoreHOoNpON3BOIHEIE YTIIEBOIOPOIOB:

56 AJIEKTPOHHOE CTPOCHHE; PEAKIIUU 3aMEILICHHUS
rajoreHa
JleiicTBHUe mIeIOUCH Ha

57 rajoreHnpou3BoHbIE. B3aumoneiicteue
JIUTAJI0r€HAJKAHOB C MArHUEM M IIUHKOM
JleticTBue mieaouei Ha

58 rajoreHnpou3BoiHbIe. B3aumoeiictBue
IUTajoreHajJkaHOB C MAarHUEM U IIMHKOM

59 Cucremarusanus 1 0000IICHIE 3HAHHUH 110
pazneny "YraeBonopoast”

60 KonTponbHas pabota o Teme
"YraeBogopobr"

61 [IpenenbHbIE OAHOATOMHBIE CITUPTHI:




TOMOJIOTHYECKUH psifl, oO1ast popmyna,
CTPOCHHE MOJIEKYJI, H30MEPUS,
HOMCHKJIATypa, KIacCUuPUKaIs, GU3NISCKUEC
CBOIiCTBa

XHUMHUYECKHE CBONCTBA IpCaACIIbHBIX

62 OJIHOATOMHBIX CITUPTOB

63 XHUMHUYECKUE CBOMCTBA MTPEACIIBHBIX
OJTHOATOMHBIX CIIUPTOB

64 CrniocoObl osTyyeHus ¥ IPUMEHEHNE
OJIHOATOMHBIX CITUPTOB

65 CriocoObl MoJTy4eHus: U IPUMEHEHUe
OJTHOATOMHBIX CIIUPTOB
[TpocTsie a¢upbl: HOMEHKIATypa U

66 U30MEpHsi, 0COOEHHOCTH (PUBNYECKUX U
XUMHUYECKHUX CBOMCTB
[IpocThie 3¢upbl: HOMEHKIATYPa U

67 U30MepHsi, 0COOCHHOCTH (PU3NUECKUX U
XUMHUYECKHUX CBOMCTB
MHoroaromMHbie COUPTHI: STUICHIJIUKOIb U

68 TJIMIEPUH, X PU3MUECKUE U XUMUUECKHUE
CBONCTBa

69 CriocoObl osTyyeHus U IpUMEHEHNE
MHOTOaTOMHBIX CIIUPTOB

70 ®deHou: cTpoeHUe MOJIEKYIIbI, (hu3nueckue
cBoiicTBa. TOKCHYHOCTH eHOTa

71 XuMudeckue cBoiicTBa (heHoa

72 XuMmudeckue cBoMcTBa (heHoma

73 Crioco0bI ToNTy4eHHs M IpUMEHEHHE eHoIIa




74

[Tpaktuueckas padora Ne 2. Pemenue
HKCHEPUMEHTAIbHBIX 3324 110 TeMe
"CriupTel 1 peHOob!"

75

Cucrematuzanys U 0000IEHHUE 3HAHUMN 110
TEME

76

ANBIIeTHIBI M KETOHBI: AJIEKTPOHHOE
CTpOoeHHE KapOOHWIbHOM IPYIIIBL;
TOMOJIOTHUYECKHE PSIIbI, 001mas hopmyia,
U30MepUsi 1 HOMEHKIIATypa

77

AJIBIIETH/IBI U KETOHBI: SJICKTPOHHOE
CTpOCHHE KapOOHWIBHOM TPYIIIHI,
TOMOJIOTUYECKHE PsiJIbI, 00111ast hopmyIia,
MU30MEpPHsI © HOMEHKJIATypa

78

79

AJNbaeTuIbl U KETOHBI: (PU3NYECKUE
CBOMCTBA; peaKIUu PUCOCTUHEHUS

PeaKLII/II/I OKHCJICHHUA U KaUYCCTBCHHBIC
pCakiuu aJIbACTUA0B U KETOHOB

80

Crioco6b1 MOJIYYCHHA aJIbACTUA0B U KECTOHOB

81

OIHOOCHOBHBIE TIPEICIIbHBIE KapOOHOBBIC
KHUCJIOTBI, 0COOCHHOCTH CTPOCHHS MX
MOJIEKYJT

82

OaHOOCHOBHEBIE MpeeNIbHbIE KAPOOHOBBIE
KHUCIIOTBI, 0OCOOEHHOCTHU CTPOCHHS HX
MOJIEKYI

83

N3omepust 1 HOMEHKJIATypa KapOOHOBBIX
KHCTIOT, UX (hU3HUecKue CBOMCTBA

84

XnUMHu4JecKre CBOHCTBA IpCaACIbHBIX
OJHOOCHOBHBIX Kap6OHOBBIX KHUCJIOT




85

XHUMHYECKHE CBOMCTBA MMpEACIIbHBIX
OAHOOCHOBHBIX Kap6OHOBBIX KHCJIOT

86

OCoOEHHOCTH CBOWMCTB MYPaBbUHON
KUCIIOTBL. MHOTOOOpa3ue KapOOHOBBIX
KHUCIIOT

87

OcoOEHHOCTH CBOMCTB: HEMPEICTbHBIX U
apoMaTHYeCKHX KapOOHOBBIX,
TUKapOOHOBBIX, THIPOKCUKAPOOHOBBIX
KHUCJIOT. HpeI[CTaBI/ITeJII/I BBICIIIUX
KapOOHOBBIX KUCIIOT

88

[lonsTre 0 MPOU3BOIHBIX KAPOOHOBBIX
KHCIIOT

89

CrniocoObl osTyyeHus ¥ IPUMEHEHNE
KapOOHOBBIX KHCIIOT

90

CrnoxHbie 3¢upbl: TOMOJIOTUYECKUH P/,
obmrast popMyia, M30Mepusi © HOMEHKJIATypa

91

dusnyeckre U XUMUYECKHUEe CBOHCTBA
a¢upoB

92

Pemienue pacu€THbIX 3aa4: 0 YpaBHEHUIO
XMMHYECKOW PEaKIMU, Ha ONPEJEIICHUE
MOJICKYJISIPHOH (POPMYITBI OpraHNYECKOTO
BeIleCcTBa

93

[TpakTrueckas padota Ne 3. Permenue
HKCIIEPUMEHTAJIBHBIX 33a4 10 TEME
"Kap6oHoBbie kucnoThl. CiioxHbIe 3puphl"

94

Kupsr: ctpoenue, punuecKue u
XUMHYECKHE CBOICTBA (THAPOIU3)

95

OcoOEHHOCTH CBOMCTB JKUPOB, COJICPIKAIINX




OCTaTKH HETPeIEIbHBIX JKUPHBIX KUCIIOT.
JKupsl B npupoje

Mbia KaK COJIM BBICHIHX Kap6OHOBI>IX

96 KHCJIOT, UX Mololliee aenctaue. Ilonsatue o
CHUHTeTHYeCKUX Morommux cpeacrsax (CMC)
['eneTnyeckas CBS3b YriIeBOIOPOIOB U

97 KHCJIOPOJCOACPKANIUX OPTAHNYECKUX
BELIECTB

08 Pacuérel 10 ypaBHEHUAM XUMHUYECKUX
peakuuii

99 Pacu€Tbl 0 ypaBHEHUSIM XUMHYECKUX
peakuui

100 Cuctemartu3zanys 1 00001IeHNE 3HAHUH 110
TeMe
OO0m1as XapaKTEepPUCTUKA YTJIEBOJIOB U

101 KJIacCU(UKAIUS yIIICBOJOB (MOHO-, TH-
MOJIMCaXapU/Ib)

102 MoHocaxapubl: pU3NYecKue CBOMCTBA U
HAXO0XJICHHUE B IPUPOJIE

103 Monocaxapujsl: pu3nyecKre CBOMCTBAa 1
HaXO0XJIEHHUE B IPUPOJIE

104 [IpumeHeHue TI0KO03bI, €€ 3HaUeHUE B
KHU3HEACATSIIbHOCTH OpraHu3Ma
Jucaxapuabl: caxapo3a, MajbT03a U JIAKTO3a.

105 HaxoxneHne B mpupojie ¥ NpUMEHEHUE
JMCaxapuioB

106 [Tonucaxapuabl: CTpOCHHE MaKpPOMOJIEKYII,

¢buznyeckre U XUMHUYeCKHe CBOWCTBA,




MMPUMCHCHUC

107

Ilonstue 00 HNCKYCCTBCHHBIX BOJIOKHaxX

108

Pemienue PAaCUCTHBIX 3aJa4 Ha OIPCACIICHUC
J0JIM BbIXOJa MPOAYKTA pCAKIIUU OT
TCOPCTUYICCKHU BO3MOKHOT'O

109

CucreMatuzanys U 0000IeHNE 3HAHUI 110
pazneny

110

Konrponbnas pabora o Teme
"Kucnoponacoaepxaine OpraHudecKue
coequueHus"

111

AMUHBI: K1accuuKanus, CTpoOeHNE
MOJIeKYI, 001ast opMyia, H30Mepus,
HOMEHKJIaTypa 1 (pu3nyecKkue CBoicTBa

112

AMUHBL: KTaccu(UKaIys, CTPOCHHE
MOJIeKyI1, oOmas Gopmysna, uzoMepus,
HOMEHKJIaTypa 1 (PU3HYEeCKHe CBOMCTBA

113

XHUMHUYECKHE CBONCTBA aJII/I(l)aTI/I‘{CCKI/IX
AMHHOB

114

XUMHYECKUE CBONCTBA aTu(aTHIECKUX
AMHWHOB

115

AHWINH: CTpOEHHE aHWJINHA, 0COOCHHOCTH
XMMHUYECKHX CBOMCTB aHUJIMHA

116

CriocoObl MosTydeHus: U IpUMEHEHUe
anupaTUIECKUX aMUHOB

117

CrniocoObl osTyyeHus ¥ IPUMEHEHNE
ann(paTHUECKUX aMUHOB

118

AMMHOKHUCIIOTBI: HOMEHKJIATypa U U30MEepus,
¢dusuveckue cBorictBa. OTaeIbHBIC




MNpeaACTaBUTCIIN O-aMUHOKHUCIIOT

119

XUMHYECKHE CBOMCTBAa aMHHOKHCIIOT, X
OMOJOrMYeCKOEe 3HAUCHUE AMUHOKHUCIIOT.
CuHTE3 ¥ TUIPOJIU3 NENTHIO0B

120

XHUMHUYECKHE CBONCTBA AMHWHOKHCIIOT, UX
OMOJIOrMYeCcKoe 3HaYeHe aMUHOKHCIIOT.
Cunres u TUAPOJINU3 IETITUAO0B

121

benku kak mpupogHbIE TOTUMEPHI;
CTPYKTYpHI O€JIKOB

122

XUMHYECKHE CBOICTBA OEIIKOB

123

AzoTcoepkaiire reTeponuKInIecKrue
COCAUHCHUA. HyKJIeI/IHOBBIe KHCJIOTHI:
COCTaB, CTPOEHUE M OHMOJIOTHYECKas POJIb

124

[Tpaktuueckas padora Ne 4. Pemenue
AKCIIEPUMEHTAIBHBIX 3aa4 10 TEME
"A30TCoaepKaIIe OPraHuYeCKHUe
coeMHeHus"

125

[Tpaktuueckas padora Ne 5. Pemenue
HKCIEPUMEHTAIBHBIX 33134 10 TEME
"Pacnio3sHaBaHne OpraHMYECKUX COSAMHEHMIT"

126

Konrponsnas pabora o Teme
"A3oTCcoaepKaliie OpraHndecKue
coequueHus"

127

OcHOBHBIE IOHATHSA XUMHUH
BBICOKOMOJIEKYJISIPHBIX COCAMHEHUN U
METOBbI UX CUHTE3a —II0JIUMMEPU3aLUs U
MIOJIMKOHICHC AU

128

OCHOBHBIE TTOHSITHS XUMHHU




BBICOKOMOJICKYJIAPHBIX COCJIMHEHUN U
MCTOABI UX CUHTE3a —II0JIMMEPHU3alna U
MHNOJIMKOHACHCAIUA

129

[TractMacchl. YTuim3anus u nepepadoTka
IUTACTUKA

130

[TnacTmaccel. YTunuzanus u nepepadoTka
IIacTUKa

131

DnacTOMEpHhl: HaTypaJIbHbIN CHHTETUYECKUE
Kay4yyku. Pe3una

132

BonoxkHa: HaTypaJIbHBIC, NCKYCCTBCHHBIC,
CHHTCTHYCCKHC. HOJ'II/IMepI)I CIiIeouaJIbHOIO
Ha3Ha4YCHUA

133

BonokHa: HaTypaJIbHbIC, NCKYCCTBCHHBIC,
CHUHTCTHYCCKHC. HOJ'II/IMepLI CIICIHMAJIBbHOI'O
Ha3Ha4YCHUA

134

[TpakTueckas padora Ne 6. Pemenue
AKCIEPUMEHTANIbHBIX 33J1a4 110 TEME
"Pacrio3zHaBaHue miacTMacc 1 BOJOKOH"

135

O06o001enne 1 cucTeMaTH3aIys N3y4eHHOTO
MaTepuaia no teme "BbicOKOMOJIEKyIsIpHbIE
coequHeHusa"

136

O06o0011eHre U cUCTEMAaTU3aLUs] U3Y4E€HHOTO
Marepuaia no reme "'BbICOKOMOJIEKYIIpHbIE
coequueHus"”

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

136




11 KJIACC

Ne
n/n

Tema ypoka

KoaundecTBO 4acoB

Bcero

KonTpoabHble
padoThI

IIpakTHYeckue
padoThI

Hara
H3Yy4eHH s

DJIeKTPOHHbBIE
nugposbie
o0pa3oBaTe/ibHbIE

pecypchl

AtoM. CocTaB aTOMHBIX sJI€p. XUMUYECKHUI
3eMeHT. Y30TomnE!

CtpoeHue 3JIeKTPOHHBIX 000JI04€K aTOMOB,
KBAaHTOBBIC HHUCJIa

Knaccudukanus XMuMHUYIEeCKHX 3JIEMEHTOB (S-,
p-, d-, f-amemenTHI)

Pacnipenenenue 351eKTPOHOB IO aTOMHBIM
opOuTAIAM

DJeKTPOHHBIE KOH(PUTypaLluK aTOMOB
AJIEMEHTOB B OCHOBHOM U BO30YX/IEHHOM
COCTOSSHHUHU

9J'IeKTpOHHBIe KOH(bHpraHHH HMOHOB.
BHCKTpOOTpI/II_[aTCJILHOCTL

[Tepuonnueckuii 3akoH u [leprnonnueckas
CHCTEMa XMMHUYECKHUX demMeHToB []. U.
Menneneesa, CBSI3b C COBPEMEHHOM TEOPHUEH
CTPOEHHS aTOMOB

3aKOHOMEPHOCTH U3MEHEHHUS CBOWCTB
XUMHUYECKHX AJIEMEHTOB M 00pa3yeMbIX UMHU
MPOCTHIX U CIOKHBIX BEIIECTB MO0 IPYIINaM U
nepuoiam

Cucrematusanusa U 0000IeHNe 3HAHUHN 110




TEMC

10

Buasr xumudeckon cBI3U. MeXaHU3MEBI
00pa3oBaHusl KOBAJIEHTHOM CBSI3H.
Bonopoanas cBs3b. MexmosneKynsipHbie
B3aMMO/ICHCTBUS

11

BaneHTHOCTh 1 BalleHTHBIE BO3MOXKHOCTHU
aToMOB. CB$I3b 3JIEKTPOHHOM CTPYKTYpbI
MOJIEKYJI C UX F€OMETPUUECKUM CTPOECHUEM

12

HpeI[CTaBHeHI/DI O KOMIIJICKCHBIX
COCAMHCHMAX: COCTAB U HOMCHKJIATYpa

13

BemecTBa MoJIeKyJISIPHOTO U
HEMOJIEKYJIAPHOTO CTPOCHUS. THIIBI
KPUCTAJUTMYECKUX PEIIETOK U CBOMCTBA
BEILECTB

14

[loHaTre 0 TUCHIEPCHBIX CUCTEMAX.
[IpencraBieHue o KOJUIOUIHBIX pacTBOpPax

15

HcTuHHBIE pacTBOPHI: HACBILIEHHBIE U
HEHACBIIICHHBIE, PACTBOPUMOCTb.
Kpucrannoruapatst

16

CriocoObl BbIpa)KE€HUS! KOHIIEHTPALUI
pacTBOpOB

17

Pemnrenune 3a7a4d ¢ MCoab30BaHUEM ITOHATHI
"MaccoBas J10J151 paCTBOPEHHOTO BelecTna',
"MoJIsipHasi KOHLEHTpanusa"

18

Knaccudukanus 1 HOMEHKIaTypa
HEOPraHUYeCKUX BEUIECTB

19

Cucremarusanuusa U 0000IeHNe 3HAHUHN 110
TEME




20

Konrtponsnas padora no temam "Ctpoenue
atoma. [lepnoanueckuii 3aKoH U
[lepuoanueckas cucteMa XUMHYECKUX
anemenToB J[. . Menneneera", "Ctpoenue
BerecTBa. MHOrooOpa3ue BerecTs"

21

Knaccudukanus XuMuueckux peakuui B
HEOPraHWYECKOW U OPraHUYECKON XMUMUH.
3aKOH COXpaHEHHsI MAacChl BELLECTB; 3aKOH
COXPAHEHHUs U NPEBPALICHUS YHEPIUU IIPU
XUMUYECKUX PEAKLUAX

22

TemnnoBbie 3 PEeKThl XUMHUUECKUX PEaKIIHH.
TepMoxuMHuuecKrue ypaBHEHUS

23

Brraucnenus 1o YPaBHCHUSAM XUMHUYCCKHUX
peaKHI/Iﬁ U TCPMOXUMUYICCKUM YPABHCHUAM

24

CKOpOCTh XMMUYECKOU peakiinu, e€
3aBHCHUMOCTH OT PAa3JIMYHBIX (PaKTOPOB.
Karanms u xkatanuzaropsl

25

I'omoreHnnbie 1 TCTCPOTCHHLIC PCAKIIUU

26

[TpakTrueckas padora Ne 1 mo teme
"Bnusinue pa3inyHbIX (PaKTOpOB HA
CKOPOCTh XUMHUYECKOM peakuun"

27

OOpaTtuMble 1 HEOOpAaTUMBbIE PEAKIINU.
XUMHUECKOE paBHOBECHE

28

[Tpaktrueckas padota Ne 2 o Teme
"BnusiHue pa3inyHbIX (PaKTOPOB HA
10JI0’)KEHNE XMMHUUYECKOTO paBHOBecUs"

29

DnekTtponutnueckas auccouuanusi. CuiabHble
u cya0ble eKTposuThl. CTeneHb




UCCOIAAIINHT

HNonnoe npoussenenne Boasl. Cpeaa BOJHBIX

30 pacTtBopoB. Bogopoauslii nokazarens (pH)
pacTBopa

31 I'mpponus coselt. Peaknuu, nporekaronue B
pacTBOpax IJIEKTPOJIUTOB
IIpakTueckas padora Ne 3 o Teme

32 "XUMH4eCKHE peakllui B pacTBOpax
AJIEKTPOJIUTOB"
OKHCTUTENbHO-BOCCTAHOBUTEIBHBIC

33 peakuuu. Baxknenime OKUCIUTENN U
BOCCTaHOBUTEIH

34 MeToz 371eKTpOHHOTO (3J€KTOHHO-MOHHOT'0)
Oananca

35 DNEeKTPOIN3 PACTBOPOB U PACIIIIABOB
BELIECTB

36 Pemenue 3a1au pa3inyHbIX TUIIOB

37 Pemenuie 3a1a4 pa3nuyHbIX TUIIOB

33 CucremaTtu3zanus u 0000IIeHHE 3HAHUN IO
teme "Xumuueckue peakiuu'

39 Konrponsnas pabora no teme "Xumuueckue
peakuun"
[Tonoxxenue HemetasuioB B [lepuoguueckoit

40 CUCTEME XUMUYecKHuX AeMeHToB Jl. U.
MeneneeBa 1 0COOEHHOCTH CTPOSHUS UX
aToMoB. du3nueckue CBONCTBA HEMETAUIOB

41 ANoTponus HEMETaJUIOB (Ha pumepe

KHCJIOpOJia, cepbl, hocdopa u yriaeposaa)




Bonopon: nonydenue, gpusnueckue u

42 XUMHUUYECKUE CBOMCTBA. ['uipubl
["aiorensl: HaXOXIEHUE B MPUPOJIE, CITOCOOBI

43 MOJIy4YeHUs1, PU3UUECKUE U XUMUYECKHUE
CBOMCTBA
l"anorenoBonopoasl. Baxuenmue

44 KUCJIOPOACOAEPKAIINE COCTUHEHUS
rajJorcHOB
JlaGopaTopHbIE U TPOMBIIUIEHHBIE CIIOCOOBI

45 MoJTy4eHus rasioreHoB. [I[puMeHnenne
rajJJOreHOB U UX COSTUHEHUN
IIpakTueckas padora Ne 4. Pemenue

46 JKCIIEPUMEHTAJIBHBIX 3a7a4 I10 TEME
"T"anorensr"
Kucnopon: nabopatopHeie u

47 MIPOMBIIIUICHHBIE CITOCOOBI TTOJTYYCHHUS,
¢du3nueckne U XumMuueckue cBoiicrea. O30H.
[IpumeHeHune Kuciopoa u 030Ha

48 OKCHUJIbI U IEPOKCHIBI

49 Pemenue 3a1a4 pa3inyHbIX TUIIOB
Cepa: HaxOXACHHE B IPUPOJIC, CIIOCOOBI

50 MONy4eHUs], PU3NIECKUE U XUMUUECKHE
CBOMCTBa

51 CepoBoaopo, cyab(uasl

57 Kucnoponcoaepxaiiue coeIMHEHUS CEPBHI.
Oco0eHHOCTH CBONCTB CEpHOM KHCIOTHI

53 [TpakTrueckas padota Ne 5. Permenue

SKCIIEpUMEHTANIBHBIX 3a7a4 1o Teme "Cepa u




eé coequueHus"

A30T: HaX0X/J€HHE B IPUPOE, CIIOCOOBI

54 MOJIy4eHUs], PU3NYECKUE U XUMUUECKHE
CBOMCTBAa. AMMMAK, HUTPUJIbI

55 Kucnopoaconepskaiine coeIMHEHHS a30Ta.
OcoOGeHHOCTH CBOMCTB a30THOM KHUCIIOTHI

56 [IpumeHeHne a3oTa ¥ €ro COeAMHEHUH.
A30THBIE y1OOpeHHS
®docdop: Hax0XKIEeHUE B IPUPOJE, CIOCOOBI

57 HOJy4YeHUs, PU3NUECKUEe U XUMUYECKHUE
cBorictBa. @ochuas u pochun

58 Oxcunst pocdopa, hocdopcoaepxkanire
kucinoTsl. Conu pochopHOIt KUCTOTHI

59 [Tpumenenue pochopa u ero coeJMHEHUH.
docdopHbie ynoOpeHus
[Tpaktuueckas pabora Ne 6. Perenue

60 AKCIIEPUMEHTAIBHBIX 3a4a4 110 TeMe "A30T U
docdop u ux coequHeHUs "
VYraepo: HaxoXI€HUE B IPUPOJIE,

61 JJIOTPOMHBIE MOU(DUKALINH; PU3HUECKUE U
XMMUYECKHE CBOWCTBA, TPUMEHEHHE

& Oxkcup yrnepona(ll), okcun yrnepoga(IV),
yroJjibHasi KUCJI0Ta U €€ COH

63 Pemenue 3a1a4 pa3inyHbIX TUIIOB
Kpemuuii: Haxox1eHue B pupoJe, CrocoObl

64 NOJy4YeHUs1, PU3NUECKUE U XUMUYECKHUE
CBOMCTBA

65 Oxkcun kpemuusi(1V), kpeMHueBas KUCIOTA,




CHUJINKATBhI

[IpumeHeHne KpeMHHMSI M €T0 COETMHEHUM.

06 CrekJio, ero noysy4yeHue, BUbl CTEKIIA

67 Pemenne 3aia4 pa3an4HbIX TUIIOB

68 CucremaTtu3zanus u 0000IIeHHE 3HAHUN IO
teme "Hemeramisr"

69 Kontposnbnas padota o teme "Hemeramisr"

70 AHanu3 pe3yinbTaToB KOHTPOJIBHON paboTHI,
KOPPEKIHS OIMIHOOK
[Tonoxxenue metawios B [lepuoguyeckoit

71 CHCTEME XUMUYECKUX IJIEMEHTOB.
Oco0eHHOCTH CTPOCHUS NIEKTPOHHBIX
000JI04eK aTOMOB METAJIIIOB

7 OO6mue ¢pu3nuecKue CBOMNCTBAa METAIIOB.
[IpumeneHnre MeTaioB B OBITY U TEXHUKE

73 CmnaBsl MetasuioB. Kopposust Mmeramios

74 Pemenue 3a1ay pa3nuyHbIX TUIIOB
DNEKTPOXUMUYECKUI PsIJT HAPSIKEHU N

75 MeTaiioB. O61Me crocoObl NOTyYEHUs
METaJIOB
OO6wras xapakrepucTuka Metamion [A-
rpymmnsl [leproanyueckoit CuCTEMBI

76 XHMHUYECKHX JIeMeHTOB. HaTpuii n kanuii:
noJty4eHue, PU3nIecKue 1 XUMHIECKUE
CBOMCTBA, IPUMEHEHUE MPOCTHIX BEUIECTB U
UX COEIUHECHUIN

77 O6m1as xapakrepuctuka metamuioB ITA-

rpymisl [leprnoanyeckoi cucteMsl




XUMHYECKHUX 3JIEMEHTOB. Maruuim u

KaJIBIIWIA: TTOTy4eHne, GU3nIecKue u
XHMHYECKHE CBOMCTBA, IPUMEHEHUE
MPOCTBIX BEUIECTB U UX COCTMHEHUN

78

JKécTtrkocTh BOBI M CITOCOOBI €€ yCTpaHeHHS

79

ANIOMUHUIN: TOTyYeHue, GU3nIecKue u
XUMHNYCCKHUEC CBOﬁCTBa, IMPUMCHCHHUEC

80

AmdorepHbIe CBOICTBA OKCHIA U
TUIPOKCUIA ATFOMHUHUS,
T'HPOKCOKOMIUIEKCHI aTFOMHHUS, UX
pUMEHEHHE

81

Pemienue 3aa4 pa3sINYHbIX TUIIOB

82

[Tpaktuueckas padora Ne 7. Pemenue
HKCIIEPUMEHTAIBHBIX 3a7a4 M0 TEME
"MeTauibl TJIaBHBIX noarpymmn"

83

OO6m1as XxapakTepUCTUKa METAIIOB
no6ouHsIX noarpymni (b-rpymm)
[leproanveckoii CHCTEMbI XHMUYECKUX
AIIEMEHTOB

84

Ou3n4eCcKre 1 XMMUYECKUE CBOMCTBA XpoMa
Y €0 COEIMHEHH, NX PUMEHEHHE

85

Baxnelimue coeMHEHUs Maprasna.
[Tepmanranat Kaiusi, €ro OKUCIUTEIbHbBIC
CBOMCTBA

86

dusnyueckre 1 XUMHUIECKUE CBOMCTBA JKejle3a
u ero coeaunenu. llonyuenue u
MIPUMEHEHHUE CIIJIABOB XKeje3a

87

dusuueckre 1 XUMHUYECKHUE CBOMCTBA MEIU U




€€ COeIMHECHUH, UX IPUMEHECHUE

dusudueckre 1 XUMHUUECKHIE CBOMCTBA [TMHKA

88 U €T0 COEMHEHHM, UX TPUMEHEHHE.
I'uApOKCOKOMILIEKCHI IMHKA
[Tpaktuueckas padora Ne 8. Pemenue

89 SKCIIEPUMEHTAIIBHBIX 3aJ1a4 110 TEME
"MeTaibsl TOOOYHBIX OArpymHn"

90 Pemenue 3a1au pa3inyHbIX TUIIOB

01 O06o0011eHe U cUCTeMAaTU3aLUs H3YY€HHOTO
Marepuana no reme "MeTtamib"

92 KontponbHas pabota nmo teme "Metasnibr"

93 Ananu3 pe3yinbTaToB KOHTPOJIBHON paOOTHI,
KOPPEKIHS OIMIHOOK
Posib xuimuu B 00ecrieyeHu YCTOHYHBOTO

94 pa3Butus 4yenoBedecTra. [loHsTHE O
Hay4HBIX METOJIaX UCCJIeI0BAHUS BELIECTB
HayuHble MpUHIMITBEI OpraHU3aIiK

95 XUMHYECKOTO TPOU3BOICTBA.
[IpombInIeHHBIE CTIOCOOBI MOTYYEHUS
Ba)KHEUIIINX BEIIECTB

96 XUMHYECKOE 3arpsI3HEHNE OKPYKatolen
Cpelbl U ero MoCIeICTBUS

97 XuMUA U 3J0pOBbE YEJIOBEKA.
JlekapcTBeHHBIE CpeaCTBA

08 Xumus . Pons xumMuu B o0ecrieyeHuu
MUILEBON 6€30MaCHOCTH

99 KocmeTrnueckue u napgpromepHbie cpecTBa.

briToBas xumusa




XuMmus B CTPOUTENBLCTBE. BaxkHenume

100 CTPOUTEJIBHBIE U KOHCTPYKIIMOHHBIE 1
MaTepuabl
101 XuMHs B CETbCKOM XO3SICTRE. |
Opranndeckue ¥ MUHEpAJIbHBIE YI0OpeHus
102 CucreMatuzanys U 0000IeHNE 3HAHUI 110 |
TeMe
OBIIEE KOJIMYECTBO YACOB I10 102

[NPOI'PAMME







YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIbBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YHEHUKA

METOIUYECKHUE MATEPHUAJIbBI /UIA YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET
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