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HOACHUTEJBHASA 3AIINCKA

Pabouas mporpamma nmo XMMHUM Ha YpOBHE CpeiHEro o0miero oopasoBanus pazpaboTana
Ha ocHOBe DenepanbHoro 3akoHa ot 29.12.2012 Ne 273-03 «O6 ob6pazoBanuu B Poccuiickoit
Oenepanun», TpeOOBaHUNA K pe3yJbTaTaM OCBOEHHUs (enepanbHO 00pa3zoBaTeIbHON
nporpammbl cpegHero ooiiero odpazoBanus(POIT COO), npeacrasienHsix B denepanbHoM
rocygapcTBeHHOM obpasoBarenbHOM ctanmapte COO, ¢ yuérom Konnenmuu npemnogaBaHus
yuebHOro mpenMera « XuMus» B 00pa3oBaTenbHbIX opranuzanusax Poccuiickoit @eneparmu,
peanu3yronMX OCHOBHBIE O0Opa3oBaTEebHbIE NPOrPAMMbI, M OCHOBHBIX IMOJIOKEHUMN
«Crparerun pa3Butusi Bocnutanusi B Poccuiickoit @enepanuu Ha nepuon a0 2025 roma»
(Pacnopspxenue [IpaBurenscta PO ot 29.05. 2015 Ne 996 - p.).

XUMHsT Ha YPOBHE YIUIYOJIEHHOTO HM3YyYEHHsI 3aHUMAET BAXKHOE MECTO B CHCTEME
€CTEeCTBEHHO-HAy4YHOro oOpa3oBaHus ydamuxca 10-11 kmaccoB. M3ydyenue mnpenmera,
peaiuzyeMoe B YCIOBUAX Ju((EepeHIMPOBAHHOTO, MPOPHIBHOTO O0YYEHHMsI, MPU3BAHO
o0ecneunTh 001Ie00pa30BaATENBHYIO U OOUIEKYIBTYPHYIO OJTOTOBKY BBITYCKHUKOB IIKOJIBI,
HEOOXOAMMYIO I aJanTalyy UX K OBICTPO MEHSIOUIMMCSI YCIOBUSIM JKM3HU B COLIUYME, a
TaKKe JJI1 OPOJOJDKEHUsI O0OyYeHHs B OPraHU3alUsAX MPOPEecCHOHAIBHOIO 00pa30BaHus, B
KOTOPBIX XUMHUSI SIBJISIETCSI OJTHOM M3 MPUOPUTETHBIX AUCITUTLIIUH.

B mnporpamMme mo XuUMuUM Ha3HAuY€HUE MpeaMeTa «XUMHS» IOJIy4aeT MOAPOOHYIO
MHTEPIPETALNI0 B COOTBETCTBHH C OCHOBonosararwomuMu nosoxenusmu @I'OC COO o
B3aUMOOOYCIIOBJIEHHOCTH LEJNEH, COAEp)KaHUs, PE3yJbTaTOB OOYy4YeHUS M TpPEOOBAHMI K
YPOBHIO TOATOTOBKH BBINYCKHUKOB. CBHUAETENBCTBOM TOMY SIBJISIOTCS —CJEAYIOLIUE
BBITIOJIHSIEMbBIE TTPOTPAMMOi 0 XUMUU (HYHKIIUU:

e UH(pOPMALMOHHO-METOUYECKAs, pealu3alus KOTOpPOH OOecneunBaeT MOIydeHHE
IpPEICTaBICHUS O LIEJSAX, COJIepKaHnu, 00IIel cTpaTeruu o0y4eHUs, BOCIUTAHUS U
pa3BUTHS O0yUYaIOIIMXCA CPEACTBAMU IPEAMETA, U3YHAaEMOTO B paMKax KOHKPETHOTO
npodus;

e OpraHM3alMOHHO-TUIAHUpYIOIIAsi, KOTOpass  MpeAycMaTpUBAET  OIpEAECICHUE:
OPUHIIMIIOB CTPYKTYPUPOBAHUS M TOCJIENOBATEILHOCTH HU3Y4YeHUS Yy4eOHOTO
Marepuana, KOJWYECTBEHHBIX M KAaYECTBEHHBIX €ro XapaKTePUCTHUK; MOJIXOJ0B K
(GOpMHUPOBAHUIO COJIEPKATEIbHOM OCHOBBI KOHTPOJISI M OLIEHKH 00pa3oBaTENbHBIX
JOCTH)KEHUM OO0ydYalIuXcs B pamMKax WMTOTOBOM arrectauud B (OpMe €IHHOIrO
rocyZapCTBEHHOIO 3K3aMEHA 10 XUMHMH.

[Iporpamma mJist yriryOIEHHOTO U3YUCHUST XUMUH:

e YCTAaHABIMBAET WHBAPUAHTHOE TPEIMETHOE COJEpKaHue, 00s3aTeabHOe IS
U3YYEHHUS B paMKax OTHAENbHBIX MpOQuUieH, MpeaycMaTpuBaeT paclpeieieHue U
CTPYKTYPUPOBAHHE €T0 MO KJIacCaM, OCHOBHBIM COJICPKaTEIbHBIM JIMHUSIM/pa3iesiaM
Kypca,

e 1Ha€T NpHUMEpPHOE paclpeaeseHue Yy4eOHOr0 BpEMEHH, PEKOMEHIYeMOro s
U3YYEHUS OTJEIbHBIX TEM;



e TIpeajaraeT MPUMEPHYIO MOCIEAOBATEIbHOCTh HM3YYEHHs] Y4eOHOro marepuaia c
Y4ETOM JIOTUKH MOCTPOCHHUSI Kypca, BHYTPUIPEIMETHBIX U MEKIIPEAMETHBIX CBS3€EH;

e JAaET METOJIMYECKYI0 HWHTEPHpPETALHIO LEeJeld M 3aJad U3y4YeHUs NpeaMera Ha
yrayOaEéHHOM YPOBHE C YYETOM COBPEMEHHBIX MPUOPUTETOB B CHCTEME CPEIHEIro
oOmero  o0pa3oBaHMs,  COJEPXKATEIIBHOM  XapaKTEPUCTHKU  IJIAHUPYEMBbIX
pE3yNbTaTOB OCBOEHHUSI OCHOBHOM 00pa3oBaTeNbHOM MpPOrpaMMBbl CPEAHETO OOIIETO
o0pa3oBaHus (JIMYHOCTHBIX, METANpPEIMETHBIX, MPEJAMETHBIX), @ TAKKE C Y4ETOM
OCHOBHBIX BHJIOB Y4€OHO-TI0O3HABATENbHBIX ACHCTBUN 00YYaIOMIEToCcsi IO OCBOCHUIO
COJIEpKaHUS IPEAMETA.

I[Io BceM Ha3BaHHBIM IMO3HMIMUSAM B NPOrpaMMe IO XHMHHM [PEIyCMOTPEHA
MPEEMCTBEHHOCTh C OOy4YeHHMEM XHUMHH Ha YpPOBHE OCHOBHOrO oOmIero obpa3zoBaHus. 3a
npefeaaMyd  YCTAHOBJIEHHOW MPOTpaMMOM MO XWUMHHM 00s3aTeIbHOM (MHBapUAHTHOM)
COCTaBJISIIOLIEH coepkaHus yuyeOHOro npeamera «XUMHs» 0CTaETCsl BO3MOXKHOCTh BbIOOpa
€ro BapUaTUBHOM COCTaBIIOIICH, KOTOpPAasl JOJDKHA ONPEIEISAThCA B COOTBETCTBUHM C
HaIlpaBJICHUEM KOHKPETHOTO Npoduiiss 00ydeHusl.

B coorBerctBUM ¢ koHuenTtyanbHbIMH MoJIokeHUSIMU PI'OC COO o Ha3zHaueHUH
MpEeAMETOB 0A30BOT0 M YIiyOJEHHOTO YPOBHEN B cUcTEME TU(PPEPEHIIMPOBAHHOIO O0YUEHUS
Ha ypOBHE CpeaHero ooOumiero oOpa3oBaHUs XMMHS HAa YPOBHE YIIyOJIEHHOIO H3Y4YEHHS
HaIlpaBJI€H Ha pPEAIU3ALMI0 IPEEMCTBEHHOCTH C IOCJIEIYIOLUIMM JTaloM IOJyYEHHS
XUMHUYECKOTO 00pa3oBaHUs B paMKaxX HM3YyYEHHs CIELUAIBHBIX E€CTECTBEHHO-HAYyYHBIX U
XUMUYECKUX JUCHUIUIMH B By3aX M OpPraHU3alMIX CpPeaHEro npogdecCuOHaIbHOIO
oOpazoBanusi. B »3Toif  cBA3M wu3yueHue 1mpenMera «XHUMHS»  OPUEHTHUPOBAHO
NPEUMYIIECTBEHHO Ha paclIMpeHue M YriayOJeHHe TEeOpEeTUYECKOW U MpPaKTHUYECKOH
MOJATOTOBKY O0YYaIOIIUXCsl, BHIOPABIINX OMpPEACTIEHHBINA NMPOoGuiIs 00ydeHHs, B TOM YUCTE C
MEPCHEKTUBON MOCIEAYIOEro IMOJYyYEHUs XUMUYECKOro 00pa30oBaHUS B OpraHU3alUsaX
npodeccuoHanbHOro obpazoanusi. Hapsay c atum, B cBere TpedboBanuii ®I'OC COO k
IUTAHUPYEMBIM pe3yJIbTaTaM OCBOEHUS (heaepaabHO 00pa3oBaTeNbHON MPOTrPaMMBbI CPETHETO
oOuiero oOpa3oBaHMs M3yueHUE MpeaMera «XHUMHs OPUEHTUPOBAHO TaKXKe Ha pElIeHUe
3a/lay BOCIHUTAHMS W COLMAIBHOTO Pa3BUTHS OOy4arolMXcs, Ha (OPMHUPOBAHHE Yy HUX
OOIIIEUHTEIUICKTYJIbHBIX YMEHUHN, YMEHHI palioHaIu3aluy y4eOHOTO Tpyaa U 0000IIEHHBIX
CIIOCOOOB ACSTENBHOCTH, UMEIOIINX MEXIUCIUILUTMHAPHBINA, HAIPEIMETHBIN XapaKTep.

CocTaBnsomyMy NpeaMeTa « XUMUs» Ha YpOBHE YIIIyOJIEHHOTO M3YUEHHUs SIBISIOTCS
yray6nénnble Kypcebl — «Oprannueckas xumus» 1 «OO0mas u Heopranuueckas Xxumus». [lpu
ONpeIeIeHUH MOIX0I0B K OTOOPY M CTPYKTYPHOM OpraHu3alii COAEepk aHusl 3TUX KYpCOB B
nporpamMme Mo XuMuu 3a ocHoBY pUHATHI nosioxeHuss @I'OC COO o paznuuugax 6a30BOro U
yrayOiIEHHOTO YPOBHEH U3yUEHUS PEAMETA.

OcHoBy conepxkanusi KypcoB «Oprannyeckass xumus» U «OOIas 1 HeopraHudecKas
XUMHSD» COCTABIISIET COBOKYITHOCTh IPEIMETHBIX 3HAHUN U YMEHHH, OTHOCAIIUXCS K 6a30BOMY
YPOBHIO U3YUEHMS MPEAMETA. DTa CUCTEMA 3HAHMM MOJYy4YaeT ONPEACIEHHOE TEOPETUUECKOE



JOTIOJIHEHNE, TIO3BOJISIIOIIEE OCO3HAHHO OCBOUTH CYIIECTBEHHO OONbLIMI  00BEM
dakTonornueckoro Marepuana. Tak, Ha YIUIyOJIE€HHOM YypOBHE M3Y4YEHHUsS IMpeaMeTa
o0OecriedeHa BO3MOXKHOCTh 3HAYMTEIHHOTO YBEIMUYEHHUS OO0BbEMA 3HAHUN O XHUMHUYECKUX
AJIEMEHTAaX W CBOWCTBAX MX COEAMHEHWH HA OCHOBE pACIIUPEHHUs] W YIIIyOJeHUs
IPEICTABICHUN O CTPOEHUU BEILECTBA, XUMUUYECKOM CBSA3H M 3aKOHOMEPHOCTSIX MPOTEKaHUS
peaKklMii, pacCMaTPUBAEMBIX C TOYKH 3PEHUS XUMHUYECKOM KUHETUKH M TEPMOJWHAMHUKHU.
N3yueHnne nepuoaudeckoro 3akoHa W Ilepmonnyeckold CUCTEMBI XMMHYECKUX 3JIEMEHTOB
0a3upyeTcsi Ha COBPEMEHHBIX KBAHTOBOMEXAHMYECKUX MPEJICTABICHUSIX O CTPOCHUU aToMa.
XuMuyeckasi CBsi3b OOBSCHSETCSI C TOYKM 3PEHMS] SHEPreTUUECKMX H3MEHEHMH mpu eé
oOpa3oBaHMM W pa3pyLIEHUH, a TAKXKE C TOYKU 3PEHUS MEXaHU3MOB €€ 00pa3oBaHUS.
W3ydyenne THUMOB peakiuil  gomonHseTcs  (OPMUPOBAHMEM  MPEACTaBICHUNA 00
ANEKTPOXUMHUYECKUX MPOLIECCAaX U JIEKTPOJIM3E PACIUIABOB M PAaCTBOPOB BEMIECTB. B Kypce
OpPraHMYECKOM XHMUU TPU PACCMOTPEHUHM PEAKLMOHHOW CIOCOOHOCTH COEIUHEHUM
ynensiercst oco0oe BHUMaHHE BOIIpocaM 00 AJEKTPOHHBIX 3(dekTax, 0 B3AUMHOM BIUSHUU
aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PEeaKUu.

Oco0oe 3HaueHHEe UMEET TO, YTO Ha COJIEP)KaHUE KypPCOB XUMUH yriayOJIEHHOTO YPOBHSA
U3Yy4YEeHUsl JUIsl KJIACCOB OMNpeAenEHHOro npoduis (TJaBHbIM 00pa3oM HAa MX CTPYKTYpYy H
XapakTep JOMOJHEHUH K oOIled cucremMe MpeAMETHbIX 3HAHUI) OKa3bIBalOT BIIMSHUE
CMEXHbIE IpeaAMeEThl. Tak, HalpuMmep, B COJIEpKaHUM IpeAaMeTa Uil KJIACCOB XUMHUKO-
¢usnueckoro npoduiia 0onblIOe 3HaUeHHE OyAyT UMETh 3JIEMEHTBl yUeOHOTO Marepuaia 1o
oOweit xumuu. [Ipu uzyueHnn npeaMera B JAHHOM CIIydae akleHT OyAeT CieJIaH Ha OOITHOCTh
METOJIOB TO3HAHMs, OOIIHOCTh 3aKOHOB W TEOPUH B XMMHUU U B (PU3UKE: aTOMHO-
MOJICKYJIIpHas Teopusi (MOJEKYJsIpHAs Teopus B (PU3UKE), 3aKOHBI COXPAHEHUS MAaCChl U
DHEPIUH, 3aKOHBl TEPMOJMHAMUKH, DJIEKTPOJIM3a, MPEACTABICHHUS O CTPOEHUM BEILECTB U
Ipyroe.

B 1O xe Bpems B colepKaHUM MpeaMera Uisl KJIaCCOB XUMHUKO-OMOJIOTMYECKOro
npoduins OodbIIKMN yneabHBIH Bec OyleT MMeTh OopraHuyeckas xumus. B stom ciyuae
MPEIOCTABIIAECTCS BO3MOXHOCTh JUIsl 00jiee OOCTOSTEIBLHOTO PAaCCMOTPEHUS XUMHUECKON
OpraHu3allMy KJIETKH KaK OMOJIOTMYECKOW CHCTEMBI, B COCTaB KOTOPOW BXOJST, K MPUMEPY,
TaKUe CTPYKTYPHbIE KOMIIOHEHTHI, KaK JUMHUAbI, OCJIKH, YIJI€BOIbl, HyKIEMHOBBIE KUCIOTHI U
apyrue. IIpy 3TOM 3HaHMS O COCTaBE M CBOWCTBAaX MPEACTABUTENIEH OCHOBHBIX KJIACCOB
OpPraHUYECKUX BEIIECTB CIY»KaT OCHOBOM JIJIsl M3yUEHUs CYIIHOCTH MPOLecCcOB (POTOCUHTESA,
JbIXaHUs, TUIIEBAPEHUS.

B nmnane gopmMupoBaHusi OCHOB HAYYHOTO MHUPOBO33PEHUS, OCBOCHHS OOLIEHAYYHBIX
METO/IOB TMO3HAHUS W OMbITa MPAKTUYECKOrO0 MPUMEHEHUS HAYYHBIX 3HAHUN H3y4eHHE
npenMera «XUMHs» Ha YriyOJEHHOM YPOBHE OCHOBAaHO Ha MEXIIPEIMETHBIX CBA3SX C
y4eOHBIMU TpPEAMETaMU, BXOIALIMMH B COCTaB NpeaMETHBIX obnacteit «EctecTBeHHO-
Hay4HbIE TPeIMETh», «MaTemaTuka u uapopmatuka» u «Pycckuil I3pIK U TUTEPATYPAY.



[Tpu n3ydeHnn yueOHOTO mpeameTa « XUMHEs» Ha yriIyOJIEHHOM YpOBHE TaKXkKe, Kak Ha
YpOBHE OCHOBHOTO W CpemHero oOmero oOpa3oBaHus (Ha 0a30BOM YypOBHE), 3amaycit
MIEPBOCTEIICHHOW 3HAYMMOCTH SIBJIICTCS (POPMUPOBAHHWE OCHOB HAYKH XHMHHU Kak 00JacTh
COBPEMEHHOTO €CTECTBO3HAHMS, IMPAKTHYCCKOW JCATEIBHOCTH 4YEJIOBEKAa M OJHOTO U3
KOMITOHCHTOB MUPOBOM KyJIbTYphl. PelicHre 3Toi 3a7auu Ha yriyOJIEHHOM YPOBHE H3YUCHHUS
npeaMeTa IpeArnoiaracT peajn3aluio TaKuX elel, Kak:

(dopMupoOBaHUE IPEACTABICHUI: O MAaTEPUATILHOM €IMHCTBE MUPA, 3aKOHOMEPHOCTSIX
Y TTIO3HABAEMOCTH SIBJIEHUI MPUPOJIBI, O MECTE XUMUH B CUCTEME €CTECTBEHHBIX HAYK
U e€ BelylIel posu B 00eCTieYeHUH YCTOMYMBOTO Pa3BUTHSI YEJIOBEUECTBA: B PEILICHUU
npo0JIeM SKOJOTUYECKOM, SHEPTeTUUECKON M MUIIEBON O€30MacCHOCTH, B Pa3BUTHUU
MEIUIIMHBI, CO3JaHUU HOBBIX MAaTEpPUaAJOB, HOBBIX HCTOYHUKOB OJHEPTUH, B
o0eCrevYeHnd  palMOHAIBHOTO  MPUPOAOIOJIB30BaHUA, B  (OPMUPOBAHUU
MHUPOBO33pEHUSI M OOIIEH KyJIbTYypbl 4YEJOBEKa, a TaKXKEe JKOJOTUYECKU
000CHOBaHHOTO OTHOILIEHUS K CBOEMY 3/I0POBBIO U MPUPOJIHOM Cpese;

OCBOCHHME CHCTEMbl 3HAHMH, JIEKAIMMX B OCHOBE XHWMHYECKOU COCTaBIISIOMIEH
€CTECTBEHHO-HAYUYHOU KapTUHBI MUpa: (PyHIaMEHTalIbHBIX MOHSITHUH, 3aKOHOB U
TEOPUN XWMHH, COBPEMEHHBIX NPEACTABICHUW O CTPOCHUU BEIIECTBA HA Pa3HBIX
YPOBHSIX ~ —  aTOMHOM,  HOHHO-MOJIEKYJISIPHOM,  HAAMOJEKYJISIPHOM, O
TEPMOJUHAMHYECKUX U KUHETHUYECKUX 3aKOHOMEPHOCTSX MPOTEKAHUS XUMHUYECKUX
peaKInii, 0 XHMUYECKOM PAaBHOBECHUH, PACTBOPAX U IUCIIEPCHBIX CHCTEMaX, 00 00LIuX
Hay4YHBIX MPUHIMIAX XUMUYECKOTO MPOU3BOCTBA;

(¢opMupoBaHue y O0OyYaroImMXCs OCO3HAHHOIO IOHMMAaHUS BOCTPEOOBAHHOCTU
CUCTEMHBIX XHMHUYECKHX 3HAHUWU I OOBSICHEHHS KIIOYEBBIX HACH W mpobiieM
COBPEMEHHOU XUMHH, JUIsl OOBSICHEHUS W MPOTHO3UPOBAHUS SIBJICHUM, MMEIOIINX
€CTECTBEHHO-HAYYHYIO0 MPHUPOY; TPAMOTHOIO pEUIeHUs MpoOJeM, CBA3aHHBIX C
XUMHEW, MPOTHO3ZUPOBAHHUS, AHAIN3a W OLEHKU C TMO3ULUUKA DKOJOTHYECKON
0€30macHOCTH MOCJIEICTBUI OBITOBOM U IPOU3BOICTBEHHOM JICSITEIBHOCTH YETIOBEKA,
CBS3aHHOM C XUMHYECKMM IPOU3BOJICTBOM, HCIOJB30BAaHUEM U IepepadOTKon
BEILIECTB;

yrayOJieHne TMpeACTaBICHUH O HAy4YHBIX METOJaX MO3HAHUS, HEOOXOAUMBIX st
NpUOOpPETEHUs YMEHUM OPHEHTHPOBATHCI B MHPE BEIIECTB M OOBSCHEHHUA
XUMUYECKUX SBJICHUHN, UMEIOIINX MECTO B MPUPOJE, B IPAKTUUECKOMN EATEIbHOCTH
Y TIOBCEITHEBHOM KU3HH.

B muiane peanm3zanuy MEPBOOYEPEAHBIX BOCIHTATEIBHBIX W PA3BHBAIOIIMX (DYHKIIHHA
L[EJIOCTHOM CUCTEMBI CPETHET0 O0LIEro 00pa3oBaHus IPU U3YYCHUH MpeaMeTa « XUuMuUs» Ha
yrayO0iIE€HHOM YPOBHE 0COOYIO aKTyaIbHOCTh IPUOOPETAIOT TaKUE 1IeJIM U 33/1a4H, KaK:

BOCIIUTaHUE YOEKIEHHOCTH B TI03HABAEMOCTH SIBJICHUM TPUPOJIbI, YBAKCHUS K
MPOIIECCY TBOPUYECTBA B O0JACTH TEOPETHUECKUX U MPHUKIATHBIX HCCICIOBAHHUN B



XUMUH, (OPMHUPOBAHWE MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKU;

e Ppa3BUTHE MOTHBAIMH K OOYYECHUIO W TTO3HAHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO H
CaMOBOCIIMTaHHUIO HA OCHOBE YCBOEHUS 00IIEYETI0BEUECKUX [IEHHOCTEMH;

e pa3BUTHE TIO3HABATEIBHBIX HWHTEPECOB, HWHTEIUIEKTyaJIbHBIX M  TBOPYECKUX
CIIOCOOHOCTEH oOydaromuxcs, GopMHUpPOBaHUE y HUX CO3HATEILHOTO OTHOIICHUS K
caM0OOpa30BaHUIO ¥ HEMPEPHIBHOMY OOpa30BaHUI0 KaK YCIOBHIO YCHCITHON
npodeccoHanbHON U 001IECTBEHHON IESITeIbHOCTH, OTBETCTBEHHOTO OTHOIIICHUS K
CBOEMY 37I0POBBIO U MMOTPEOHOCTH B 3J0POBOM 00pa3e *KU3HH;

e (QopMupoBaHuE yMEHUN W HaBBIKOB Pa3yMHOIr0 MPUPOIOIOJBb30BAHUS, Pa3BUTHE
HKOJIOTMYECKON  KYJbTYpHl, TPUOOPETEHHE OIbITa  OOIIECTBEHHO-TIOJIE3HOM
3KOJIOTUYECKOU JEATETbHOCTH.

OO61iee yuciIo 4acoB, MPEAYCMOTPEHHBIX JJIsi U3YYCHHUS XUMHHU Ha yriayOJEHHOM YPOBHE
cpeaHero obmiero obpasoBanus, cocrapisgeT 204 gacos: B 10 kiacce — 102 ygaca (3 gaca B
Henenmo), B 11 kimacce — 102 gaca (3 yaca B HEJIEIO).



COAEPXKXAHUE OBYUYEHUA
10 KITACC

OPTAHUYECKASA XUMUSA

Teopernvyeckue OCHOBbI OPraHUYeCKON XMMHUH.

[IpeameT 1 3HaUEHNE OPraHUYECKON XUMUH, PEICTABIIEHUE O MHOTO00pa3uu
OpTraHUYECKUX COCTMHEHUMN.

DNEeKTPOHHOE CTPOEHHE aToMa YIJepoAa: OCHOBHOE M BO30YKIEHHOE
COCTOsIHUA. BasleHTHbIE BO3MOKHOCTM aTroMa yriaepoja. XHMHYECKas CBS3b B
OpraHUYeCKUX COCAMHEHUSX. TUIbI THOPUIU3AIMKY ATOMHBIX OpOUTANIEH yriepoa.
Mexanu3Mbl  00pa30oBaHHS KOBAJIGHTHOM CBs3M (OOMEHHBIM W JOHOPHO-
aKLENTOpHbIN). TUOBl MNEpeKpbIBaHHUS AaTOMHBIX OpOMTaNei, G- U T-CBS3U.
OpnunapHasi, 1BOMHAas U TpouHas cBA3b. CrocoObl pa3pbiBa CBSI3EH B MOJIEKYJIax
oprannueckux BemiecTB. [loHsTHE O CBOOOAHOM paaukane, Hykiaeopuiae u
anexkTpodue.

Teopuss cTpoeHMsi oOpraHudeckux coeauHeHnii A.M. bytinepoBa u
COBPEMEHHBIE TIPEJICTABIICHUS O CTPYKTYpE MOJIEKYJl. 3HAUYEHUE TEOPUH CTPOCHHUS
OpPraHUYECKUX COeAUMHEHUN. MONeKyIsapHble U  CTPYKTYpHbIE  (DOPMYIIBL.
CtpykTypHble GOpMyNbl  Pa3IUYHBIX BHUIOB: Ppa3BEPHYTas, COKpaliE¢HHasl,
ckenetHass. M3omepus. Buabl wn30Mepuu: CTPYKTypHas, MPOCTPAHCTBEHHAS.
OnexTpoHHbIE YPHEKTH B MOJIEKYJIAX OPraHUYECKUX COCTMHEHUN (MHIYKTUBHBIA U
ME30MEpHBIN 3PPEeKThI).

[IpeacraBnenne o kKi1accupUKAMK OpraHnyeckux BenlecTB. lloHaTne o
dbynkunonaasHoOM rpymme. ['omonorus. ['omonoruueckue psanbl. CucreMaTuyeckast
HOMeHKJIaTypa opranudeckux coenuHenuit (IUPAC) u TpuBuanbHbie Ha3BaHUs
OTJEJIbHBIX ITPEACTABUTEIICH.

OcobeHHOCTH U KiIacCU(UKALUS OPTaHUYECKUX peakiuil. OKUCIUTENbHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUU B OPTaHUYECKON XUMUH.

OKCIEpUMEHTAIbHBIE METOJbl H3YYEHHsI BEIIECTB M HX MPEBPAICHUMN:
O3HAKOMJIEHUE ¢ 00pa3llaMy OpraHUYECKUX BEIIECTB U MaTepHUaliaMy Ha UX OCHOBE,
OMBITHl TIO MPEBPAIICHUIO OPTAaHMYECKUX BEIECTB NMPHU HarpeBaHuu (TUIaBJIEHUE,
OoOyIfiMBaHWE W TOPEHHE), KOHCTPYMPOBAHUE MOJENEH MOJEKYJl OpraHu4eCcKuX
BEILIECTB.

YriaeBoaopoanl.

Ankanpl. ['oMoornueckuil psj ankaHoB, o01Iast popMyia, HOMEHKIATypa U
M30MepHUs. DIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYIN alKaHOB, SP°-
ruOpuau3anusi aTOMHBIX opOuTtaned yriepoaa, o-cBsi3b. dusmyeckue cBOMCTBa
aJIKaHOB.



XWMHUYECKHE CBOMCTBA QJKAHOB: PEAKIUU 3aMELICHUs, HW30MEpHU3aluu,
JNEruAPUPOBAHUs, IUKIN3ALUN, TUPOJIN3a, KPEKUHra, ropenus. Ilpeacrasienue o
MEXaHHU3ME PEAKIUN PaAUKAIBHOTO 3aMEIICHUS.

Haxoxnenue B mpupoje. CriocoObl MOTyYeHUs U TPUMEHEHUE aIKaHOB.

[uknoankanel. O0mas ¢popmMmyina, HOMEHKIATypa U uzomepusi. OcoOEHHOCTH
CTPOCHUS U XUMUYECKUX CBOMCTB MaJibIX (IIUKJIONPOIAH, UKIOO0yTaH) U OOBIYHBIX
(LIMKJIOMIEHTaH, HMKIIOT€KCaH) [IUKI0ATKaHOB. CIIOCOOBI MOTYyY€EHUS U TPUMEHEHUE
LUKJIOAJIKaHOB.

Ankenbl. ['oMosioruueckuil psii ajakeHoB, oOmas (opmyia, HOMEHKIATypa.
DIEKTPOHHOE ¥ IPOCTPAHCTBEHHOE CTPOECHUE MOJIEKYJI AIKEHOB, SP>-TUOpHAN3ALIMS
aTOMHBIX OpOuTaneil yriaepona, 6- U m-cBia3u. CTpyKTypHass U reomMeTpuyeckas
(umc-tpanc-) m3oMepus. Ou3nUecKrne CBOWCTBA AIKEHOB. XUMHUYECKHAE CBOWCTBA!
peakUMu IIPUCOCIWHEHHUS, 3aMELICHHUS B O-TIOJIOKEHUE IIPU JIBOMHOW CBS3H,
noauMepu3anuu u okucieHus. [IlpaBuno MapkoBHukoBa. KauecTBeHHbIE peakuu
Ha JABOMHYIO CB3b. CIIOCOOBI MOTYYEHUS U IPUMEHEHUE AJIKEHOB.

Anxanuensl. Knaccugukanus ankaaueHoB (CONpsKEHHbBIE, N30JIMPOBAHHEBIE,
Kymyauposanuvie). OCOOEHHOCTH AIEKTPOHHOTO CTPOCHHSI 1 XMMUYECKUX CBOMCTB
CONPSKEHHBIX JUEHOB, 1,2- 1 1,4-npucoennnenue. [lonnmepuszanns conpsskEHHBIX
nueHoB. CriocoOBbl MOJIy4eHUs U IPUMEHEHHUE aJIKaIuEHOB.

Ankunbl. ['omonorudeckuii psijy ankuHOB, o01as ¢hopmylia, HOMEHKIIATypa U
MU30MEpHS. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHME MOJIEKYJI aJIKUHOB, SP-
ruOpuu3anusi aTOMHBIX opOuTaneit yriepoaa. dusnyeckue CBOMCTBA AJTKWHOB.
XUMHUUYECKHE CBOMCTBA: PEAKLIMU IPUCOCANHEHNUS, TUMEPU3ALNU U TPUMEPU3ALINH,
OKHUCJICHUA. KUCITOTHBIE CBOMCTBA aJIKMHOB, UMEIOIIUX KOHIEBYIO TPOMHYIO CBSI3b.
KauecTBeHHbIE peakMu Ha TPOHHYIO CBsA3b. CHOCOOBI MOTYYEHUS U IPUMEHEHHUE
AJIKWHOB.

Apomatuyeckue yriaeBoaopoAsl (apeHsl). ['omosiornueckuil psi apeHoB,
obmiast popmyIia, HOMEHKIIATypa U U30Mepus. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpoeHue MoJeKynbl OeHzona. dusnueckue cBOWCTBA apeHOB. XHUMHUYECKHE
CBOICTBa O€H30J1a U €ro TOMOJIOTOB: PEaKLUU 3aMeIeHUs] B O€H30JIbHOM KOJIbLE U
YTJIEBOJIOPOJHOM pPaJUKalle, PEaKUWHd NPUCOECIUHEHUS, OKUCJIEHUE TOMOJIOTOB
oenzona. IlpencraBienrie 00 OpPUEHTUPYIONIEM JEWCTBUM 3aMECTUTENCH B
OCH30JIbHOM KOJIbIIC Ha TMPUMEpPE aJKUIBHBIX PaJUKaIOB, KapOOKCHIBLHOM,
TUAPOKCUIIBHOM, aMHHO- W HUTPOTPYIIbI, aTOMOB TajoreHoB. (OcoOeHHOCTU
XUMHUYECKUX CBOMCTB cTupoda. [lomumepuszanusa ctuposna. CrocoObl NOJTydYeHUs U
IIPUMEHEHUE aPOMATUYECKHUX YTIIEBOIOPOIOB.

[Tpuponusiii ra3. [lonytHeie HedTsHBIC Ta3bl. HedTh 1 €€ mpoucxoxacHue.
KameHHbIH yroias u npoAyKThl ero nepepabotku. CrocoObl nepepadoTku HedTu:



MEPErOHKa, KPEKUHT (TEPMHUYECKUN, KATATUTUYECKHI), PUDOPMUHT, MHPOIH3.
[TpoaykTsl nepepabOTKH HEPTH, UX IPUMEHEHHE B MPOMBIIIIIEHHOCTH U B OBITY.

['eHeTnueckas CBA3b MEXY PA3TMYHBIMU KJIACCAMU YTIIEBOAOPOIOB.

DJIEKTPOHHOE CTPOEHHUE TaJOTCHIIPOU3BOJHBIX YIJIEBOAOPOAOB. Peakunu
3aMENIEHUs TaJoreHa Ha TUIPOKCOTPYIly, HHUTPOrPYIIY, UAHOTPYIIILY,
amuHorpynmy. /JleficTBue Ha TaJIOT€HIPOU3BOJIHBIE BOAHOTO M CIHPTOBOIrO
pactBopa wIENOYHA. B3auMoaencTBUEe IUTaIOT€HAIIKAHOB C MArHUEM W LIMHKOM.
[Tonsatue 0 METAITIOOPTaHUYECKUX COEIUHEHHUSIX. Hcnonp3oBaHue
raJIOTEHIPOU3BOJIHBIX  YTIEBOJAOPOJOB B OBITY, TEXHUKE U TP CHHTE3E
OpTraHUYECKUX BEIIECTB.

OKCIIEpUMEHTAJIbHBIE METOJbl H3YUYCHHsI BEIIECTB M HUX MPEBpalllCHUMN:
u3ydeHue (PU3MUECKUX CBOMCTB YIIIE€BOJOPOIOB (PAaCTBOPHUMOCTH), KaU€CTBEHHBIX
peakiuii yrieBoJOpOJIOB Pa3IMYHBIX KJIAccOB (oOeciBeynBaHHEe OpPOMHONM WU
WOJHOW BOJBI, pacTBOpa MEpMaHraHaTa Kallis, B3aWMOJICUCTBUE AallETUJICHA C
aMMUa4YHbIM pacTBOpoM okcuzaa cepedpa(l)), kadecTBeHHOEe OOHapyX eHUE
yraepojia ¥ BOAOPOia B OPraHMUECKUX BEUIECTBAX, OJYUCHHUE STUIICHA U U3yUCHHE
€ro CBOMCTB, O3HaKoMmJyIeHUE C¢ KoyuekiusiMu «Hedts» u «Yronby, ¢ odpasinamu
IJJACTMACC, KaydyKOB WM PE3WHBI, MOJEIMPOBAHHE MOJIEKYJ YTJIEBOJOPOJIOB U
raJIOr€HIPOU3BOIHBIX YTJIEBOJOPOIOB.

Kucaopoaconepxaiue opranuieckue coeJUHeHMs.

[IpenenbHble OAHOATOMHBIE CcHUPTBHL. CTpoe€HHE MOJIEKYJ (Ha MpuMepe
METaHoJIa W J3TaHojda). ['oMonorudeckuit psan, obmas ¢opMmyna, U30MepHs,
HOMEHKJIaTypa u kiaccudpukamus. Dusumdyeckue CBOWCTBA  MpeETbHBIX
OIHOATOMHBIX CHUPTOB. BOIOpOIHBIE CBSI3M MEXAY MOJEKYJIaMH CIUPTOB.
XUMHUYECKHE CBOMCTBA: pEaKIMM 3aMEILEHUs, JAEeTUApaTallli, OKHUCIECHHUS,
B3aMMOJICUCTBUE C  OpPraHMYECKMMHU M  HEOPraHWYECKHMMH  KHUCJIOTaMHU.
KauecTBeHHas peakuus Ha OJJHOATOMHBIE CUPTHI. [[eliCTBHE 3TaHOJIa U METaHOJIa
Ha opranm3M uenoBeka. CrocoObl MOTy4YeHUs W TMPUMEHEHHE OJIHOATOMHBIX
CIIUPTOB.

[IpocTeie 3¢upbl, HOMEHKIaTypa U u3oMepus. OcoOEHHOCTH (PUBUMYECKUX U
XAMHUYECKUX CBOWCTB.

MHoOroatoMHble CHUPTHI — ATUJIEHIVIMKONb W riauuepuH. duznueckue u
XUMHUUYECKUE CBOMCTBA: pEaKIUK 3aMEILICHUs], B3AUMOJICCTBUE C OPTaHUYECKUMU U
HEOPTaHUYECKUMH KUCIIOTaMU, KAUYECTBEHHAs! PEaKIUsl HA MHOTOATOMHBIE CITUPTHI.
[IpencraBnenne o MexaHU3Me peakuii HyKJeo(GuiIbHOTo 3aMenieHus. [eficterue Ha
opranu3Mm denoBeka. CriocoObl MOy4eHUS U MPUMEHEHHE MHOTOATOMHBIX CITUPTOB.

®enon. CTpoeHUE MOJEKYIbl, B3aUMHOE BJIUSHHUE TUIPOKCOTPYIIbI U
OenzoapHOro siapa. dusmueckue cpoicTBa PeHosa. OCOOEHHOCTH XMUMHUYECKHUX



cBoiicTB ¢enona. KauecTBennsie peakuuu Ha ¢eHod. TOKCHYHOCTH (eHoa.
Crioco06b!I osryueHust U npuMeHeHue Gpenomna. GenonpopmanbaeTruaHas CMOIA.

KapOoHWIbHBIE COETMHEHHSI — alIBJETH/IBI U KETOHBL. DJIIEKTPOHHOE CTPOEHUE
KapOOHWJIBHOW TpyMIibl. ['oMoorndyeckue psijpl alibJIETHA0B U KETOHOB, 0OIas
dbopmyrna, mzoMepuss U HOMEHKIaTypa. PuU3nuecKkue CBONCTBA albJETHIOB U
KETOHOB. XMMHUYECKUE CBOMCTBA AJIbJETHIOB U KETOHOB: PEAKINN IPUCOETUHEHUS.
OxkucieHue aapJIeTU0B, KAYECTBEHHBbIC peakluu Ha aibaerujibl. CrocoObl
MOJIYYEHHS U IPUMEHEHHE AJIbJIETUIOB U KETOHOB.

OAHOOCHOBHBIE Tpe/ieNIbHbIE KapOOHOBBIE KUCIOTHL. OCOOEHHOCTH CTPOCHUS
MOJIEKYJT KapOOHOBBIX KUCTOT. M30Mepus U HOMeHKIaTypa. Pu3nueckue cBOMcTBa
OJTHOOCHOBHBIX MPEJCIbHBIX KapOOHOBBIX KHUCIOT. BomoponaHbie CBS3H MEXITY
MOJIEKYyJIaMU KapOOHOBBIX KUCIOT. XMMUYECKUE CBOMCTBA: KUCJIOTHBIE CBOICTBA,
peakuus STepupUKANU, PEAKIMU C YYacCTHEM YTIIEBOJOPOJHOIO pajJMKaa.
OcoOeHHOCTH CBOMCTB MypaBbUHOM KHUCIOTHL. [loHATHE O MPOM3BOIHBIX
KapOOHOBBIX KHCIIOT — CIOXHBIX 3(upax. MHorooopasue kapOOHOBBIX KHUCJIOT.
OCOOEHHOCTH CBOMCTB HENPEICIbHBIX U aPOMATHUYECKHX KapOOHOBBIX KHCIIOT,
JTUKapOOHOBBIX KUCIIOT, TUIPOKCUKAPOOHOBBIX KHUCHOT. [IpencraBuTenu BBICIIMX
KapOOHOBBIX KHCJIOT: CTEapUHOBAas, MaJIbMUTHHOBAs, OJEUHOBAs, .JUHOJEBAs,
JUHONeH08as KuciaoTel. CriocoObl MOTYYEHUs U TPUMEHEHUE KapOOHOBBIX KUCIIOT.

Cnoxnble 3¢upbl. ['oMonorudeckuil psna, oOwmas Gopmyna, HU30MEpHUS H
HOMEHKJIaTypa. PU3NYECKHE W XUMHUYECKUE CBOWMCTBA: THAPOJIW3 B KHCJIOW H
IIEJIOYHOM Cpeie.

Kupswi. Ctpoenue, GpuU3MUecKue U XMMHUYECKUE CBOWCTBA KUPOB: THAPOJIH3 B
KHUCIION U 11esiouHoi cpene. OCOOEHHOCTH CBOMCTB JKUPOB, COACPKAIIUX OCTATKU
HeTpeIeTbHbBIX JKUPHBIX KUCJIOT. XKUphl B Ipupo/Ie.

MBpbI1a KaK COJIM BBICIIUX KapOOHOBBIX KHUCJIOT, MX MOIOIIEE JCHCTBHE.

OO6mas xapaktepuctuka yriaeBoaoB. Kinaccudukainus yriaieBogaoB (MOHO-, Tu-
U mojucaxapubl). MoHOcaxapuabl: TIOK03a, (GpyKTo3a, rajgakrosa, pubosa,
ne3okcupr6o3a. dusnyeckue CBOMCTBAa U HaxoxkjaAeHHE B npupoje. DoTocuHTES.
XUMHUUYECKHE CBOMCTBA ITFOKO3bI: PEAKIIMU C YHaCTUEM CIUPTOBBIX U AJIbJICTHIHOMN
rpynn, COUPTOBOE W MOJOYHOKUCIOE OpoxeHue. [IpuMeHeHue TIoKO3bl, €€
3HAYEHUE B KU3HEACATEIbHOCTH OpraHu3mMa. /[ucaxapuasl: caxaposa, MaiabTo3a U
JakTo3a. BoccTaHaBnMBaoIMe U HEBOCCTAHABIMBAIOIIKME AUcaxapuabl. ['uaponus
nucaxapunioB. Haxoxenue B npupoje u npuMenenue. [lonucaxapuapl: kpaxmai,
IJIMKOTEH U 1eiumoio3a. CTpoeHue MakpoMOJIEKYNl Kpaxmaja, TJIMKOTeHa W
HeJUTroNo3bl.  DU3MYECKHE CBOWCTBA KpaxMalla M LEJUIIOJIO3bl. XHMUYECKHE
CBOMCTBa Kpaxmaja: THAPOJU3, KAYEeCTBEHHAsi Peakiusi ¢ MOAOM. XUMHUYECKHUE
CBOMCTBA LIEJUTIOJIO3bI: TUIPOJIN3, MOJyYeHHe >PHUpPoB LeToia03bl. [loHsTre 06
MCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN IIENK).



DKCIepUMEHTAIbHbIE METOJbl W3Y4YEHHS BEIIECTB M HUX MOpEeBpallCHUMN:
PaCTBOPUMOCTD PA3IMYHBIX CIIUPTOB B BOJIE, B3AaUMOJICHCTBUE ATAHOJA C HATPUEM,
OKHCIICHUE ATUJIOBOTO CIHPTA B alIbJIETU]] HA PACKaJEHHOW MEIHOW IMPOBOJIOKE,
OKHCJICHHE ATUJIOBOTO CHHUPTA JUXPOMATOM Kayus (BO3MOXKHO HCIIOJIB30BAaHUE
BHUJICOMATEPHUAIIOB), KAaYeCTBCHHBIC PEAKIIMM Ha albJAeTH]Ibl (C THUIPOKCHUIIOM
nuammuHcepeopa(l) u runpoxcuaom meau(ll)), peakius romutepruna ¢ THAPOKCUAOM
meau(ll), XxumMuueckue CBOICTBA pacTBOpa YKCYCHOW KHUCJIOTHI, B3aUMOJEHCTBUE
pacTBopa riroko3bl ¢ ruapokcuom Meau(ll), B3aumoaeicTeue kpaxmaia ¢ HOA0M,
pellleHHe HJKCIePUMEHTAIbHBIX 3aad 1Mo TemMaM «CoupTel W (DEHOJIBIY,
«Kap6oHoBbIe KUCTOTHI. CI0XKHBIC YPUPHD».

A30TCoaepxale OPraHnvecKne coeJuHeHUs.

AMWHBI — OpraHUYECKUE MPOM3BOJHBIC amMmMuaka. Kimaccudukaiys aMUHOB:
anupaTUUeCKue W apoOMaTHYECKHUE, IICPBUYHBIC, BTOPUYHBIE M TPETUYHBIC.
Crpoenue Moliekyl, oOmmas ¢gopmysa, U30MEpHs, HOMEGHKJIaTypa U (hU3NYeCKue
CBOMCTBAa. XMMHUYECKOE CBOWMCTBA anu(aTUYECKHMX aMUHOB: OCHOBHBIE CBOICTBA,
ATKWIMPOBAHKUE, B3aMMOJCHCTBHAE NEPBUYHBIX AMHHOB C a30THUCTOM KHUCJIOTOM.
Comnu anKuIaMMOHUSL.

AHUWIYH — IPEJCTaBUTENIb aMUHOB apoMaTH4yeckoro psigaa. CTpoeHUe aHWJINHA.
B3aumHoe BiMsHHE Tpymnm aToMOB B MOJIeKyJe aHuiInHA. (OCcOOEHHOCTH
XUMHUUYECKUX CBOMCTB aHWwIMHA. KauecTBeHHBbIE peakiuu Ha aHwiIdH. CrocoObl
MOJYyYeHUs] U TpUMEHEeHHe anudarndyeckux aMuHoB. l[lonydeHue aHwiIMHA U3
HUTPOOEH30Ia.

AmuHokucnotel. HomeHknarypa u uzomepusi. OTaenbHble IPEACTaBUTENN O
AaMUHOKHUCIIOT: TJIMIMH, ajaduH. Ou3ndecKue CBOMCTBA  aMHUHOKHCIIOT.
XUMUYECKHE CBOMCTBA AMHUHOKHCJIOT Kak aM(pOTEpHBIX OpPraHUYECKHUX
COCIMHEHUM, peakius TMOJMKOHJEHCAuY, OOpa3oBaHUE TNENTUIHONW CBS3H.
buonornueckoe 3HaueHuEe aMUHOKHUCIOT. CUHTE3 M TUAPOJIN3 TENTHIOB.

benku kak mnpupojHbie ToauMepbl. IlepBuyHasi, BTOpUYHAss M TpPETUUYHAS
CTpYKTypa OenkoB. XHMHUYECKHE CBONCTBA OEIKOB: THUIPOJIM3, JACHATYpaIus,
KaueCTBEHHbIC PEaKLUU Ha OCNIKH.

DKCNEpUMEHTAIbHBIE METOJbI M3YyYECHHUS BEIIECTB W HMX IPEBpaICHUN:
pacTBopeHHe OCIKOB B BOJE, JCHATypamusl OCJIKOB IMPHU HAarpeBaHUH, IIBETHBIC
peakiuu Ha OCNKH, pCIICHHE OJKCICPUMEHTAJIbHBIX 33Jlad [0 TeMaM
«A30TCcoaepKallre OpraHudecKre CoOeTUHeHUs» U «Pacro3HaBaHre OpraHMYECKUX
COCIMHEHUN.

BricokoMoJIeKyJISIpHBbIE COeINHEHMNS.

OCHOBHBIE TOHSTUSI XMMUU BBICOKOMOJIEKYJIIPHBIX COEAUHEHU: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEpPU3ALINU, CPEIHSST MOJIEKYIsIpHas



Macca. OCHOBHBIE METOAbl CHUHTE3a BBICOKOMOJIEKYJIAPHBIX COEAUHEHUN —
MTOJIMMEPHU3ALMS Y TTOJIMKOHEHCALINS.

[TomumepHble Mmatepuansl. [lmacTmaccel  (MMONMMATUIIEH, MOJUIIPOIIHIIEH,
NOJIUBUHWIXJIOPU, MOJUCTHPOJ, MOJUMETHIMETAKpWIAT, MOJUKaApOOHATHI,
noJiMdTUICHTepePTanar). Y THin3aius 1 nepepadoTka miacTuka.

DnacToMepsl: HaTypAJIbHBIN Kay4yK, CUHTETUYECKHE Kay4yKHu
(OyTamueHOBBIN, XJIOPOIPEHOBBIHN, M30MPEHOBHIN) U CUIIMKOHBI. Pe3uHa.

BonokHna: HaTypanbHbIe (XJIOMOK, IEPCTh, MENK), HCKYCCTBEHHbIE (BHCKO3a,
alleTaTHOE BOJIOKHO), CHHTETUYECKUE (KApOH U JIABCaH).

[Tonumepsl CHEIHUAIBHOTO Ha3HAYECHUS (TeduioH, KeBJap,
AIIEKTPOIPOBOIAIIME OJMMEPBI, OMOpa3araeMple MOJIUMEPHI).

OKCIEpUMEHTAIBHBIE METOAbl HM3YYEHHsI BELIECTB M MUX IPEBPALLICHUN:
O3HaKOMJIEHUE C 00pa3liaMH MPUPOAHBIX U MCKYCCTBEHHBIX BOJIOKOH, IIACTMACC,
Kay4yKOB, DEIICHHE OHKCIIEPUMEHTAJBHBIX 3amad 1o Teme «Pacrno3HaBanue
IIJJACTMACC U BOJIOKOHY.

Pacuérnblie 3anaun.

HaxoxaeHue MOJeKyIsipHOH (OpMyJibl OPraHMYECKOTO0 COEIMHEHHS I10
MAacCCOBBIM J0JIIM 3JIEMEHTOB, BXOJSIIUX B €TI0 COCTaB, HAX0XKACHUE MOJIEKYJIAPHOU
(bopMyJIbl OPraHUYECKOTO COETUHEHUS IO Macce (00bEMY) MPOTYKTOB CTOPAHHUS, 10
KOJIMYECTBY BellecTBa (Macce, 00bEMY) MPOAYKTOB PEAKIMH H/UIM HCXOIHBIX
BEILECTB, YCTAHOBJIEHUE CTPYKTYpPHOH (POpPMYJIbI OPraHMYECKOrO0 BEIIECTBA Ha
OCHOBE €r0 XMMHUYECKHX CBOWCTB MJIM CIIOCOOOB MOJYYEHUS, ONpEAEICHUE J0IH
BBIX0J1a MPOAYKTA PEAKIUU OT TEOPETUUECKH BO3MOKHOTIO.

MexnpeaMeTHbIe CBA3H.

Peanusanust MeXIpeIMETHBIX CBA3EH NMPU U3YYEHUH OPTaHUYECKON XMMHU B
10 knacce OCYIIECTBISIETCA 4Yepe3 HCIOJIb30BAaHUE KakK OOILIMX €CTECTBEHHO-
HAay4YHbIX IIOHATHH, TaK M IIOHATUH, HPUHATBIX B OTAEIBHBIX NPEIMETAX
€CTECTBEHHO-HAYYHOI'0 [IUKJIA.

OO011Me ecTeCTBEHHO-HAYYHbIE MMOHATHUS: SIBJIEHUE, HAYYHBIN (DaKT, TUHOTE3a,
TEOpHsl, 3aKOH, aHalu3, CHUHTE3, Kiaccupukanus, HaOJIIOJCHHE, H3MEpPEHHUE,
DKCIEPUMEHT, MOJENb, MOJICIINPOBAHHUE.

duznka: Marepus, aroM, DdJIEKTPOH, MOPOTOH, HEUTPOH, MOJIEKYJIA,
HHEPreTUUECKU YpOBEHb, BEIIECTBO, TEJIO, OOBEM, arperaTHOe COCTOSHUE
BEILECTBA, (PU3MYECKHE BEIMYUHBI, €IMHULIBI U3MEPEHHUS, CKOpPOCThb, DHEprus,
Macca.

buomorus: kierka, opraHum3M, JKOcHCTeMa, Owocdepa, MeTabOIH3M,
HACJIEICTBEHHOCTh, aBTOTPO(PHBIA U TeTepOTPO(PHBIA THUIT MUTAHUA, OpOXKEHUE,
doTtocuHTe3, nbIXaHUE, OEJIKW, YIJIEBOAbI, >KUPBI, HYKJICUHOBBIE KHCIOTHI,
(bepMeHTHI.



['eorpacdus: nmonesHbie HCKONMAEMbIE, TOILIIUBO.
TexHonorus: NUIIEBBIE MPOAYKTHI, OCHOBBI PAlMOHAIBHOIO ITWTAHMS,
MOIOIIIME CPEJICTBA, MATEPUAIIbl U3 UCKYCCTBEHHBIX M CUHTETUYECKUX BOJIOKOH.

11 KIIACC

OBIIASA N HEOPTAHNYECKASA XUMUSA

Teopernueckne 0CHOBbI XUMHH.

Atom. CocTaB aTOMHBIX siiep. XUMHUECKUW anemMeHT. M3oronel. CTpoeHue
AIIEKTPOHHBIX O0O0JIOUEK aTOMOB, KBAHTOBBIE YHUCJA. DHEPreTUYECKHE YPOBHU U
noIypoBHU. ATOMHBIE opOuTanu. Knaccudukaius XuMHIECKUX 3JIEMEHTOB (S-, P-,
d-, f-amementsl). PacmpeneneHue 3JIEKTPOHOB IO aTOMHBIM — OPOUTAJISIM.
DOnexkTpoHHbIE KOH(DUTYypallMK aTOMOB 3JIEMEHTOB NIEPBOTO—YETBEPTOTO MEPHOJIOB
B OCHOBHOM M BO30YXJIEHHOM COCTOSIHUH, DJIEKTPOHHBIE KOH(PUTYpaIlM HOHOB.
DIIEKTPOOTPULIATEIIBHOCTb.

[lepnognuecknil 3akoH U Ilepuoandeckas cucreMa XMMHAYECKUX JJIEMEHTOB
.. MenneneeBa. CBsi3b NEPUOANYECKOTO 3akoHa W llepronnueckoil cuctemsl
XUMUYECKUX JJIEMEHTOB C COBPEMEHHOM TEOPUEW CTPOCHHUSA  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB XUMHUYECKHUX 3JIEMEHTOB M 00pa3yeMbIX UMU
IIPOCTBIX U CJIIOKHBIX BEIIECTB IO TPYIIIAM U ITeprogaM. 3Ha4YEHNE NEPUOINIECKOTO
3akoHa [[.1. MeHpeneena.

XuMHUYeCKass CBsA3b. BuUIBI XMMHYECKOM CBS3U: KOBAJIECHTHAs, WOHHAas,
MeTayuinueckas. MexaHu3mMbl 00pa3oBaHUS KOBAJEHTHOM CBSI3M: OOMEHHBIH U
JIOHOPHO-AKIENTOPHBIA. JHEPTrUs U JJuHA CBA3U. [10JIsIpHOCTH, HATPABIEHHOCTH U
HAChIIaEMOCTh KOBAJICHTHOW CBs3u. KpartHbeie cBsa3u. BopoponHas CBA3b.
MexMoneKyIsspHbIE B3aUMOICUCTBHUS.

BajleHTHOCTP M BaJIEHTHbIE BO3MOXHOCTHM aTOMOB. CBSI3b 3JIEKTPOHHOM
CTPYKTYPBI MOJIEKYJI C UX T€OMETPUUECKUM CTPOCHUEM (HA MPUMEPE COECTUHEHUIN
AJIEMEHTOB BTOPOTO MEPUOIA).

[IpencraBiieHre 0 KOMIUIEKCHBIX coeMHEHUAX. COCTaB KOMIJIEKCHOTO MOHA:
KOMITJIEKCOOOpa3oBarenb, JIMTaHIbl. 3HAYCHUE KOMIUIEKCHBIX COEIMHEHUHN.
[ToHsITHE O KOOPAWHAIIMOHHOW XUMUH.

BemecTtBa  MOJIEKYJISIPHOTO W HEMOJIEKYJSIPHOTO  CTPOEHHUA.  THIBI
KPUCTAJUIMUECKUX PEMIETOK (CTPYKTYpP) U CBOMCTBA BEIIECTB.

[Tonsstnue o mucrnepcHeix cucremax. Mctuaubie pactBopsl. [Ipencrasienue o
KOJUIOMJHBIX pacTBopax. CrocoObl BBIPAKEHUS KOHIEHTPAIIMH PACTBOPOB:
MAaccoOBasi J0JIsI BEIIECTBA B PACTBOPE, MOJISIPHAs KOHIEHTpauus. HaceleHnusie u
HEHACBILLEHHBIE PACTBOPBI, pACTBOPUMOCTb. Kpucrannoruaparsl.

Knaccudukanus 1 HOMEHKIaTypa HEOPraHMYECKUX BEIECTB. TpUBUATIBLHBIC
HAa3BaHUs OTJIEJIbHBIX MPEACTABUTEIECH HEOPTAHUYECKUX BEILIECTB.



Knaccudukanus XuMUYecKuX peakifii B HEOPraHMYECKOW U OpraHudecKon
XUMHH. 3aKOH COXPAHEHHUSI MACChl BEUIECTB; 3aKOH COXPAHEHUS U MPEBpalllCHUs
DHEPTUU TIPU XUMHUYECKUX peaknusx. TernoBbie d3h(HEKThI XUMUYECKUX PEAKITUH.
TepMOXUMUYECKUE YPaBHEHUS.

CKOpOCTh XMMHYECKOW peakinu, e€ 3aBUCUMOCTb OT Pa3jN4HbIX (aKTOPOB.
['oMOreHHbIE U reTepOreHHbIe peakuu. Karanns u katanu3aTtopsl.

OOpatumMbie 1 HEOOpAaTHMbIC peaKIui. XuMU4Ieckoe paBHoBecre. KoHcranrta
XUMUYECKOTr0 paBHOBecHs. PaKTOpbI, BIUAIONIME HA IOJOXKEHUE XUMHUYECKOIO
paBHOBECHA: TeMIEpaTypa, JaBJICHUE U KOHIIEHTPAI[MU BEILECTB, YYaCTBYIOIIHNX B
peakuuu. [puauun Jle [larense.

OnekTponutuyeckass auccormanus. CuwibHble U CIa0ble BJIEKTPOIUTHI.
Crenenp aucconuanuu. Cpena BOJHBIX PACTBOPOB: KHUCIIOTHAs, HEUTpalibHas,
nienoyHas. Bomopoausiii mokazatens (PH) pactBopa. I'maponus coneit. Peakiuu
MOHHOTO OOMEHa.

OKUCITUTENBHO-BOCCTAHOBUTENbHBIE  peakunu.  CTeneHb  OKHUCJICHUA.
Okucnurenb MW BOCCTAHOBUTEINb. [Ipolecchl OKHUCIEHUS W BOCCTAHOBJICHUA.
Baxnelme OKUCIUTENM W BOCCTAHOBUTENIU. MeToH 3JIEKTPOHHOro OalaHca.
DIEKTPOJIN3 pacTBOPOB U PACILIABOB BEILECTB.

OKCIIEpUMEHTAIbHBIE METOAbl HM3Y4YEHHs] BEIIECTB M HX MPEBPAICHUMN:
pa3oKEeHUE TNEpPOKCHAA BOJOPOJAA B TMPHUCYTCTBUM KaTalW3aTopa, MOJIEIH
KPUCTALTAYECKUX PEIIETOK, MTPOBEJCHNUE PEAKIIUM HOHHOTO 0OMEHA, ONpe/eieHre
Cpeapl PacTBOPOB C IOMOIIBIO WHIAWKATOPOB, W3YUYEHUE BIIMSHUSA Pa3JIMYHBIX
(GakTOpoB Ha CKOPOCTh XHWMHYECKOW pEAKIMU M TMOJOKEHHE XUMHUYECKOTO
paBHOBECHUSL.

Heoprannuyeckasi xummusl.

[Tonoxenne HemeTawioB B [leproandyeckoil cucteMe XuMHYECKUX SJIEMEHTOB
J.1. MenneneeBa u 0cOOCHHOCTH CTpoeHMsI ux atomMoB. dusmyeckue cBOWCTBA
HEMETAJUIOB. AJUTOTPOIHSI HEMETAIIOB (Ha MpUMepe KUCIopoa, cepol, pocdopa u
yriepoja).

Bonopon. Ilonydyenue, ¢gusnueckue M XMMHUECKHE CBOMCTBA: PEAKIUU C
METaJUIAaMU U HEMETAJUIaMU, BOCCTAHOBUTEbHBIE CBOMCTBA. ['npuibl. TormBHbIE
DJIEMEHTHI.

["amorensl. Haxoxnenune B mpupoje, CrocoObl MOMydeHUs, (QU3UYECKUE H
XMMHWYECKUE CBOMCTBA. [ asloreHOBOAOPOAbI. BaxkHeuIe KUCIOpOaCOACPKAIINE
COCIMHEHUs TrajgoreHoB. JlabopaTopHble W MPOMBIIUICHHBIE CIIOCOOBI MOTYYCHUS
rajgoreHoB. [ [puymeHenune rajoreHoB U UX COCIMHEHHM.

Kucnopon, o3oH. JlabopaTopHbie W MPOMBIIUICHHBIC CIIOCOOBI TOMyYCHHUS
KuCcaopoaa. Pu3nyeckue U XMMHUYECKUE CBOWCTBA M NMPUMEHEHUE KHUCIOPOAA U
030Ha. OKCUIBI U IEPOKCUBI.



Cepa. Haxoxpaenue B TpHpoje, CIOCOOBI TOMydeHHs, (PU3NUECKHEe U
xumudeckue cBoictBa. CepoBomopon, cyiabdumel. Oxcun cepsi(1V), oxcua
cepsl(V1). CepHucTas u cepHasi KUCTOTHI U UX coiiu. OCOOEHHOCTH CBOMCTB CEpHOM
KUCIOTHI. [IpuMeHeHune cepol U €€ COeJUHEHU .

A3zor. HaxoxneHue B mpupojie, CHOCOObI MONy4YeHUs, (U3UUYECKUE U
XUMHUYECKUE CBOMCTBA. AMMMaK, HUTPUIbl. OKCHAbI a30Ta. A30TUCTast U a30THAasI
KHUCIIOTHI ¥ uX coyin. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTH. [IprMeHeHune azoTa
U €r0 COeIMHEHHUU. A30THBIE yI0OpEHHUS.

®ocdop. Haxoxnenwe B mpupone, CHocoObl MOMydeHUs, (U3HUYECKUE U
xummudeckue cpoiictBa. dochunbr u dochun. Oxcuast docdopa, dochopHas
kuciota u e€ comu. I[lpumenenue ¢ocdopa u ero coemuHeruit. DocdopHbIe
yA0OpeHus.

VYrinepoa, HaxoXIeHWE B NOpuUpoje. AJUIOTPONHBIE  MOJIUDUKAIUU.
duznyecknue W XUMHYECKHE CBOMCTBA IMPOCTHIX BEIIECTB, O0OpPa30BaHHBIX
yriepoaoMm. Okcup yriepona(ll), oxcun yrnepona(lV), yrompHas kuciotra u e
COJIU. AKTUBUPOBAHHBIA Yyroyb, agcopOuusd. Dymnepensl, rpadeH, yriaepoaHble
HaHOTPYOku. [IpuMeHeHre MpoCThIX BEIIECTB, 0OPa30BAHHBIX YIJIEPOJOM, U €T0
COCIMHEHUM.

Kpemunii. Haxoxxnenue B mpupojie, CrocoObl MOMydeHHs, (PU3NYECKHE U
xumuyeckue cporictBa. Okcun kpemuus(1V), KpemHHEBash KHUCIIOTA, CUJIMKATHI.
[IpumeHeHne KpeMHUs U ero coeanHeHui. CTEeKI0, €ro NOJIy4eHUe, BUIBI CTEKIIA.

[Tonoxxenne MetayyioB B [leprognyeckoid cUCTEME XUMUYECKUX 3JIEMEHTOB.
OcoOEHHOCTH CTPOEHHUS JJIEKTPOHHBIX O00JOYeK aTroMoB MeTauioB. OOrmue
dbusnueckue cBoWcTBa MeTauioB. [IpuMeHeHHe MeTaioB B OBITY U TEXHHKE.
CnuiaBbl METaJIIOB.

DJIEKTPOXUMHUYECKUM  PsAll  HampspbkeHud  MetauioB.  OOImue  crnocoObl

MOJIy4YECHUS METAJIOB: TUAPOMETAITYPIHUS, MMUPOMETAJUTYPIusl,
anekTpoMetaiutyprusi. [lonarue o xoppo3un MeramioB. CrnocoObl 3amuThl OT
KOpPpO3UH.

Oo6mast xapakrepuctuka MmetamioB |A-rpynnsl [lepuonnueckoil cucTeMsl
XUMHUYECKUX 3JIeMeHTOB. HaTpuii n kanuii: nonydenue, Gu3nuecKkue 1 XuMUYECKUe
CBOMCTBA, IPUMEHEHHUE MPOCTHIX BEUIECTB U UX COCIUHEHUM.

Oo6mast xapakrepuctuka metamioB |IA-rpynmer [lepuomnyeckoit cructeMbl
XUMHUYECKUX DJIEMEHTOB. MarHuii W Kajblui: TmodydeHue, ¢GU3UYECKHE U
XUMHUYECKUE CBOMCTBA, INPUMEHEHUE IIPOCTBHIX BEIIECTB M HX COECAMHEHUHU.
XKécTkocTb BOJBI U CIOCOOBI €€ yCTpaHEHHUS.

AroMuHU: noyydyeHue, pusndeckre 1 XMMHUYECKUe CBOWCTBA, IPUMEHEHHE
MPOCTOTO BEIIECTBA M €ro coeauHeHud. AmMdoTrepHbIe CBOWCTBA OKCHIA U
TUAPOKCUIA ATFOMUHUS, TUAPOKCOKOMIUIIEKCHI ATFOMUHUS.



OOmasi xapakTepucTuka MeTalioB noOouHbix mnoarpynn (b-rpymm)
[Ieproan4eckoi CUCTEMbl XUMUYECKUX 3JIEMEHTOB.

du3nyecKue U XUMMUYECKHE CBOMCTBA XpOMa M €ro coequHeHuil. OKCUabl U
ruapokcuasl xpoMma(ll), xpoma(lll) u xpoma(VI). XpomaTel u auxpomartsl, UX
OKHUCIIUTEIIbHBIE CBOMCTBA. [lomyueHne u npuMeHeHne Xxpoma.

Ou3nyecKkne W XUMHUYECKHE CBOMCTBA MapraHlla W €ro COCAWHCHUU.
Baxneiimme coemunenuss wmapranma(ll), wmapranna(lV), wapraama(VI) wu
mapranna(VIl). Ilepmanranar kanus, €ro OKUCIUTEIIbHBIC CBOMCTBA.

@u3NuecKnue U XUMHUYECKHE CBOWCTBA JKeJie3a U €ro coequHeHuil. OKCupl,
ruapokcuasl U conu xeneza(ll) u sxenesa(lll). [Tonydenne u npuMeHeHne xKenesa u
€ro CILIaBOB.

du3nyecKrne 1 XMMHYECKHE CBOMCTBA MEIH U €€ coenuHeHui. [lomydyenue n
MPUMEHEHUE MEJIU U €€ COCUHEHHUI.

[Muuk: momydyeHue, (U3MUECKUE W XUMHUYECKHE CBOMCTBA. AMQOTEpHBIC
CBOMCTBA OKCHJIa U TUJIPOKCUJIA IIMHKA, TUIPOKCOKOMILIEKCHI ITHKa. [IpuMenenue
[AHKA U €r0 COeANHECHUH.

DKCIEpUMEHTAIbHBIE METOJIbl M3YyYEHHUS BEHIECTB W HMX IPEBpaAIICHUN:
u3ydeHue oOpaslloB HEMETAJJIOB, TOpPEHHE cephl, gocdopa, keie3a, MarHus B
KHCJIOPOJE, M3Y4YEHHE KOJUIEKIMH «MeTtaiulbl M CIUIaBbD», B3aUMOJICVCTBUE
IIEJIOYHBIX U IIEJIOYHO3EMEIbHBIX METAIIOB C BOJION (BO3MOKHO HCIIOJIL30BaHUE
BHUJICOMATEPUAIIOB), B3aUMOJICHCTBHE IIMHKA W JKejie3a C pacTBOpaMH KHUCJIOT U
1IeJI04Y€el, KaYeCTBEHHBIE PEAKIIMU Ha HEOPTaHMYECKNE aHUOHBI, KATUOH BOJOPOJA
M KaTUOHBbI METAJJIOB, B3aMMOJECHCTBUE TUAPOKCUIOB AIOMUHUS U LHUHKA C
pacTBOpaMH KHCIJIOT U WIEJNOYEH, PEHICHUE IKCIEPUMEHTAIBHBIX 33/lad MO0 TeMaM
«l"anmorens», «Cepa u e€ coenuHeHUs», «A30T U (ochop U UX COCAUHEHUS,
«MeTaibl TJIaBHBIX MOATPYIID, «MeTauibl MOOOYHBIX TOATPYTII.

XuMHUS M KU3Hb.

Ponb xumuu B o0ecriedeHuM yCTOWYMBOTO pa3BUTHUs yeroBedecTBa. [lonsTue
O HAYYHBIX METO/IaX MO3HAHUS U METOJI0JIOTUH HaydHOTO uccienoBanus. Hayunsie
MPUHIUIBI OPTaHU3ALUN XUMHYECKOTO MPOU3BOACTBA. [IpoMbliiyieHHbIE CITOCOOBI
MOJYYEHUs] BaXKHEUIIMX BEIIECTB (Ha MpUMEpe MPOU3BOJACTBA aMMHaKa, CEpPHOMU
KHUCIIOTBI, M€TaHoJa). [IpoMBbIIIIEHHBIE CMIOCOOBI MOTYyYEHNS METAIIJIOB U CILJIaBOB.
XUMHUYECKOE 3arpsiI3HEHUE OKPYKAIOIIEH CPEIbl U €ro nociaeAcTBus. Poib xumuu B
o0ecrieueHUN YHEPTETUUYECKON OE30ITaCHOCTH.

Xumusg H© 300pOBbE 4enoBeka. JlekapcTtBeHHble cpeacrtBa. [IpaBuna
MCIIOJIb30BaHUs JIEKAPCTBEHHBIX MpenapaToB. Poiib XUMUKN B pa3BUTUN MEIULIMHBI.

XUMHSI THIIKA: OCHOBHBIC KOMITOHEHTHI, TUIIEBbIE N00aBku. Poib xumuu B
o0ecrieueHnH MHUIeBOM 0e30MaCHOCTH.



Kocmernueckne u mapdromepneie cpenactBa. beitoBas xumwms. [IpaBuna
0€30I1acCHOr0 UCIIOIb30BaHUs MPEeNapaToB OBITOBOM XMMUU B IOBCETHEBHOM JKU3HHU.

XuMusl B CTPOUTEICTBE: BAXKHEHIIINE CTPOUTENbHBIE MaTepuasbl (LIEMEHT,
OCTOH).

XUMHUS B CEIBCKOM X03sicTBe. OpraHndyecKkre 1 MUHEpaIbHbIE YI00pEHUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepualibl, KPackH, CTEKJIO, KepamuKa.
Marepnansl 1t 2neKTpoHUKU. HaHOTEXHONMOTMN.

Pacuérurle 3amaun.

Pacuétpl: Maccel BemiecTBa WM 0O0bEMa ra3oB MO M3BECTHOMY KOJIMYECTBY
BEIIIECTBA, Macce WK 00bEMY OJTHOTO U3 YYACTBYIOIIUX B PEAKIIUH BEIIECTB, MACChI
(00BEMa, KOMMYECTBA BEIIECTBA) MPOYKTOB PEAKIIUH, €CJIH OJTHO U3 BEIIECTB UMEET
IPUMECH, MacChl (00BhEMA, KOJIMYECTBA BEIIECTBA) MPOIYKTa PEAKITUH, €CIIU OJTHO
U3 BEIIECTB JaHO B BHUAE pacTBOpa C ONPEACIEHHONM MAacCOBOM AoJen
PACTBOPEHHOTO BEIIECTBA, MACCOBOM JIOJIM M MOJISIPHOM KOHIICHTPAIIMHU BEIIECTBA B
pacTBope, A0JIM BBIXO/1a MPOYKTa PEaKIIUU OT TEOPETUUECKH BO3MOXKHOTO.

MexnpenMeTHbIe CBSI3H.

Peanuzanusi  MeXOpeAMETHBIX  CBsA3€M TMpPU  HU3YyYCHUH  OOmer
HEOpraHudeckol XuMuu B 11 Kiacce oCyIeCTBIAETCS Ye€pe3 UCIOIb30BAHUE Kak
OOIIUX €CTeCTBEHHO-HAYYHBIX MOHATHM, TaK U IMOHATHH, IPUHATHIX B OTACIIBHBIX
npeaMeTax eCTeCTBEHHO-HAYYHOTO ITUKIIA.

OO0nue ecTeCTBEHHO-HAYYHbIE TIOHSTHUS: SABJICHUE, HAYYHbIN (haKT, TUIIOTE3a,
TEOpHs, 3aKOH, aHaJu3, CUHTE3, KJacCu(UKaIus, MepUOIUIHOCTh, HAOIOICHHE,
U3MEPEHUE, IKCIIEPUMEHT, MOJIEJIb, MOJICTMPOBAHUE.

dusukKa: MaTepusi, MUKPOMHP, MAaKPOMUP, aTOM, DJIEKTPOH, MPOTOH, HEUTPOH,
WOH, U30TOIBI, PaIMOAKTUBHOCTb, MOJIEKYJIa, SHEPreTUUECKUN YpOBEHB, BEILIECTRO,
Teno, O00BEM, arperaTHOE COCTOSIHUE BEIECTBA, HWJCalbHBIM Ta3, (Quznueckue
BEJIMYMHBI, €IUHUIIBI U3BMEPEHUSI, CKOPOCTb, SHEPTHS, Macca.

buomnorus: kierka, opraHusM, 3KocucTema, onocdepa, MeTaboanu3M, Makpo- U
MUKPODJIEMEHTBI, OCJIKH, KUPBI, YTIEBOJbI, HYKICHUHOBBIE KHUCIOTHI, (PEPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEIIECTB U MOTOK YHEPTUU B DIKOCUCTEMAX.

['eorpadusi: MuHepaibl, TOPHBIE MTOPOJIbI, MOJE3HbIC UCKOMAEMbIE, TOTUIUBO,
pPECYPCHL.

TexHonorus: XUMUYECKasi MTPOMBIIIIEHHOCTb, METAJUTYPIHs, CTPOUTEIbHBIC
MaTepualibl, CEIbCKOX03IMCTBEHHOE MPOU3BOJICTBO, MUILEBAsI MTPOMBIIIJIEHHOCTD,
dbapmaiieBTHYECKAS MIPOMBIIICHHOCTb, MIPOU3BOJICTBO KOCMETHYECKHX
MpenapaToB, MPOU3BOJCTBO KOHCTPYKIIMOHHBIX MAaTE€pUATIOB, 3JIEKTPOHHAs
MIPOMBIIIJIEHHOCTh, HAHOTEXHOJIOTHH.



[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI T10 XMUMHWN
HA YT'JIYBJIEHHOM YPOBHE CPEJIHEI'O OBIIETI'O OGPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATDBI

B COOTBETCTBHM C CHCTEMHO-ACSITEIBHOCTHBIM IOAXOJIOM B CTPYKTYpE
JUYHOCTHBIX pE3yJIbTATOB OCBOEHHUS NpeaAMeTa «XHMHS» Ha YPOBHE CPEIHETO
oOmiero o0pa3oBaHUsl BBIIEIEHBI CIEAYIONIME COCTaBIIAIONIME: OCO3HAHUE
OOYYarOIIMMHUCS POCCHUMCKON TPaKTAHCKOW HMACHTHYHOCTH; TOTOBHOCTH K
CaMOpPA3BUTHUIO, CAMOCTOSITEIIBHOCTA U CaMOOIPEACICHHUIO; HAUTMYUE MOTUBALIUU K
OOy4eHHIO; TOTOBHOCTh M CIOCOOHOCTh OOYYaIOIIUXCS PYKOBOJCTBOBATHCS
OPUHATBIMU B OOIIECTBE IMpaBWJIaMUd W HOPMaMHU T[OBEJCHHUS; HaIUYUE
MPABOCO3HAHUS, SKOJOTMYECKON KYJIbTYPhI; CIIOCOOHOCTH CTABUTH 1IE€JIU U CTPOUTH
JKU3HECHHBIE TIJIAHBI.

JIM4HOCTHBIE peE3yJIbTAaThl OCBOEHUA TMpeaMeTa «XHUMHUSD»  OTPAKaAIOT
c(hOpPMHPOBAHHOCTh OITbITA TO3HABATEIBLHON M MPAKTHYECKOW JEATEIbHOCTH
0Oy4Jaronuxcs B MPOIEcce peanu3aiui 00pa3oBaTeIbHOM NeITeTbHOCTH.

JIM4HOCTHBIE peE3yJIbTAaThl OCBOEHUA TMpeaMeTa «XUMHUSD» OTPaAKaIOT
c(hOpMUPOBAHHOCTh OIbITA I[O3HABATEILHOW M MPAKTUYECKOU JIESITEIHLHOCTH
oOy4Jaronmxcs B MPOLIECCe peaan3alud 00pa3oBaTEbHOU JEATEIbHOCTH, B TOM
YUCJIE B YACTH:

1) rpaxaaHCKOro BOCIIMTAHMS

OCO3HAHUS 00YYAIOIIMMUCS CBOUX KOHCTUTYIIMOHHBIX MPaB U 003aHHOCTEH,
YBAXKEHUSI K 3aKOHY U IPABOIOPSAJIKY;

MPEACTABICHUS O COLUMAIBHBIX HOpPMax M MpaBUJIaX MEKINYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPUYECKOM AEATETLHOCTH MPU CO3/TaHUH YIEOHBIX
MIPOEKTOB, PEIICHUHU YUYECOHBIX U MO3HABATEIBHBIX 33/1a4, BEINOJIHEHUU XUMUYECKHUX
AKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh M TPUHUMATh MOTHUBBI, HAMEPEHHS, JIOTHKY H
apryMEHTBI IPYTUX MPU aHAIU3E PA3IUYHBIX BUJIOB YUeOHOU ACSITEIBHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHUS:

IIECHHOCTHOTO OTHOWICHUSI K MCTOPUYECKOMY M HAYYHOMY HACJICAUIO
OTE€UYECTBEHHON XMMUH;

YBAXEHUSI K TPOIECCY TBOpPUECTBAa B OOJACTH TEOPHUH W TMPAKTHIECKOTO
MPUJIOKEHHUSI XHMHUHU, OCO3HAHUS TOTO, 4YTO JAHHbIE HAyKU €CTb pEe3yJbTar
JUTUTEIbHBIX ~ HAONIOACHUN, KPOIOTIMBBIX  DKCIEPUMEHTAIbHBIX  ITOMCKOB,
MMOCTOSIHHOTO TPYJa YYEHBIX U MTPAKTUKOB;

MHTEPECA U ITO3HABATEIbHBIX MOTHUBOB B ITOJYYEHUH U OCIEAYIOIIEM aHAIN3E
uH(OpMAITUH O TTEPEAOBBIX TOCTHKEHUSIX COBPEMEHHON OTEUECTBEHHON XHUMUM;



3) AyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS:

HPaBCTBEHHOT'O CO3HAHMSI, STUYECKOTO MTOBEICHUS;

CIIOCOOHOCTH OTICHUBATh CUTYAIlUH, CBI3aHHBIC C XUMUYECKUMH SBIICHUSMH,
U MIPUHUMATh OCO3HAHHBIE PEILICHUS, OPUCHTUPYSICh Ha MOPAJIbHO-HPABCTBEHHbBIE
HOPMBI U IIEHHOCTH;

TOTOBHOCTH OIICHWBATh CBOE IMOBEJICHWE W TOCTYIKH CBOUX TOBApHUIICH C
MO3UIIMHA HPABCTBEHHBIX W MPABOBBIX HOPM M C Y4ETOM OCO3HAHUS MOCIEACTBUIN
MOCTYIIKOB;

4) popMuUpOBaHUSA KYJIbTYPbI 310POBbS:

NOHUMAaHUsl LEHHOCTEH 3I0poBOro u 0Oe3omacHoro obpasza JKHU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY (DH3UYECKOMY M
MICUXUYECKOMY 370POBBIO;

COONIO/IeHUsT TIpaBWJ 0€30MacHOro OOpaleHusi C BeHleCTBAaMU B OBITY,
MOBCEIHEBHOM JKU3HU, B TPYAOBOM JIEATEIHLHOCTH;

MOHUMAHUS IIEHHOCTH TIPAaBWJI HHIWBHAYATHHOTO ¥  KOJUICKTHBHOTO
0€30MacHOro MOBEACHUS B CUTYAIUSAX, YTPOKAIOUIUX 3/I0POBBIO U KU3HU JIIOJICH;

OCO3HAHMS TIOCIEACTBUN W HEMPHUATHS BPEAHBIX MPUBBIYEK (YIOTPEOIICHUS
aJIKOTOJIs, HAPKOTUKOB, KYPEHUSI);

5) Tpy10BOI0 BOCIIMTAHMSI:

KOMMYHUKATHBHOW  KOMIETEHTHOCTH B  y4eOHO-HCCIIEIOBATEILCKON
JEATEIbBHOCTH, OOIIECTBEHHO TIOJIC3HOM, TBOPYECKOM ©W  APYrUX BHJAX
NEeSTeIbHOCTH;

YCTAaHOBKA Ha aKTUBHOE YYacTHE B PEIICHUM TNPAKTUYECKUX 3a/ad
COIMAJIbHOM HAIPaBJICHHOCTH (B paMKax CBOETO KJIacca, IIKOJIbI);

MHTEpeca K MPaKTUYEeCKOMY M3Yy4YEeHUI0 Mpodeccuil pa3iuyHOTrO poja, B TOM
YHUCJIe Ha OCHOBE MPUMEHEHUS TIPEIMETHBIX 3HAHUH 110 XUMUU;

YBaXEHUS K TPYY, JIIOISIM TpyAa U pe3yibTaTaM TPYAOBOM NeATEILHOCTH,

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHIMBUIYAJIbHONW TPacKTOPHUH
oOpazoBaHus, Oyaymieil mpodeccur U peaau3aliuu COOCTBEHHBIX >KU3HEHHBIX
TJIAHOB ¢ YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEH K XMMHH, HHTEPECOB U
noTpedHOCTeN 00111eCTBa;

6) 3K010rH4eCKOro BOCIIUTAHMS:

HKOJIOTUYECKH II€JIECOO00PA3HOTO OTHOIIEHUSI K TMPUPOJIC KaK HCTOYHHKY
CYILIECTBOBaHMS )KU3HHU HA 3EMIIE;

MOHUMAaHUs TJIOOAIBHOTO XapaKTepa SKOJOTHYECKUX TPOOJIEM, BIHSHHS
HKOHOMHUYECKHUX MPOIIECCOB HA COCTOSTHUE IPUPOTHON U COIIMATBHOU CPEIbI;

OCO3HAHHUS HEOOXOJUMOCTH WCIIONB30BAHUSA JOCTKEHUW XUMHH  JUIS
pEIIeHHS BOMPOCOB PAIIMOHATILHOTO TPUPOIOTIOIH30BAHNS;



AKTUBHOTO HENPUATHS JIEUCTBUW, NPUHOCIIIMX BpEI OKPYXKaKOLIEH
IPUPOJTHON cpeie, YMEHHsI MPOTHO3UPOBATH HEOJIATONPHUITHBIE 3KOJIOTUYECKUE
NOCJIEICTBUS MPEANPUHUMAEMBIX AEHCTBUI U NPEIOTBPAILATH UX;

HaJIM4Yusl Pa3BUTOr0 3KOJIOTMYECKOTO MBIIIIEHUS, SKOJIOTHUECKON KYJIBTYPHI,
ombITa NEATEIIbHOCTH DKOJIOTHYECKOMN HaIlPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIBHOM, KOMMYHUKATUBHOM M COLMAIIBHOM
NPaKTUKE, CIOCOOHOCTH M yMEHUS AaKTUBHO NPOTUBOCTOSATH HJIEOJIOTUU
xeMohoouu;

7) HEHHOCTH HAYYHOI'0 NO3HAHUS:

MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH
1 OOLIECTBEHHON NIPAKTUKH;

NOHMMAaHUA CHenM(UKH XUMUU KaK HayKd, OCO3HaHHMA €€ poilu B
(GOpMHUPOBAHMN PALMOHAJIBHOTO HAYYHOIO MBIIUIEHUS, CO3/JIaHUU LIEJIOCTHOTO
IpeJCTaBICHNUs 00 OKpY)KarolleM MHpE Kak O €IMHCTBE MPUPOIbl U YEIOBEKa, B
NO3HAHWW TPUPOJHBIX 3AKOHOMEPHOCTEH W pEeleHUH MpoOJeM COXpaHEHUs
IIPUPOTHOTO PAaBHOBECHS;

yOEeXKIEHHOCTH B OCOOOM 3HAYMMOCTH XHWMHHM JJii  COBPEMEHHOMU
LIMBUJIM3ALMN: B €€ TYMAHUCTUYECKOW HAIIPABIEHHOCTH W BaKHOM POJIM B CO3JaHUU
HOBOW 0a3bl MaTepUalbHOM KyJIbTYpbl, B PELIEHUU TJ0OANbHBIX MPOOIEM
YCTOMYMBOI'O PAa3BUTHUS YEJIOBEUECTBA — CBIPHEBOM, SHEPIETUUYECKOM, MUIIEBON H
HKOJIOTUYECKON 0€30MacHOCTH, B Pa3BUTHU MEAMIIMHBI, 00E€CIECYCHUU YCIOBUMN
YCIIELIHOTO TPYZa U 3KOJOTUYECKU KOM(POPTHOM JKMU3HU Ka)KA0T0 4jieHa 001eCTBa;

€CTECTBEHHO-HAYYHOM TIpPaMOTHOCTH: IIOHUMAHHSA CYIIHOCTH METOJOB
NO3HAHMS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax, CIIOCOOHOCTH HCHOJb30BaTh
NoJIy4aeMble 3HAHUS JJIs aHaJdu3a U OOBSCHEHUS SBJIICHUI OKPYKAIOIIEr0o MUpPA U
MPOUCXOMSIINUX B HEM U3MEHEHH, YMEHHUS J1eJ1aTh 000CHOBAHHBIE 3AKIIOYEHUS Ha
OCHOBE Hay4YHbIX (JaKTOB U UMEIOIMXCSI JAHHBIX C LEJbIO MOJIYUYEHUs TOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIbHO MCIOJIb30BaTh XHUMHUYECKUE 3HAHUSA IS
pelieHus Npo0JieM B peabHbIX KU3HEHHBIX CUTYalUsIX;

MHTEpeca K NO3HAHMIO, UCCIEN0BATEIBCKOMN NESITENbHOCTH;

TOTOBHOCTH U  CHOCOOHOCTM K  HEMPEPhIBHOMY  OOpa30BaHUIO |
caM000pa30BaHUIO, K AaKTUBHOMY IIOJyYE€HHUIO HOBBIX 3HAHMA 1O XHMHHU B
COOTBETCTBHHM C KU3HEHHBIMU MOTPEOHOCTAMH;

MHTEpeca K 0COOCHHOCTAM Tpy/Aa B paziu4HbIX chepax npodeccruoHaIbHOM
NEATEIIBHOCTH.

METANPEAMETHBIE PE3YJIbTATBI



MeTtanpenmeTHbie pe3yabTaTbl OCBOCHHS MPOrPaMMBbI M0 XMUMUU Ha YPOBHE
CpeIHero o01Iero o0pa3oBaHus BKIIOYAIOT:

3HayuMble A1 (GOPMHUPOBAHHA  MHUPOBO33PEHHUS  OOydYaOIIUXCA
MEXIUCIUIUTMHAPHBIE (MEXIIpeIMETHbIE) OOIICHAYyYHbIE TOHSATHS, OTPasKaIOIIHe
[IEJIOCTHOCTh HAayYHOW KapTUHBI MHpa M CHENU(PHUKY METOIOB IO3HAHUA,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HaykaxX (MaTepwsi, BEIIECTBO, YHEPIHUsl, SIBICHUE,
MPOIIECC, CUCTeMa, HAyYHBIA (DAaKT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
TEOpHsl, UCCIIeIOBaHNE, HAOII0IeHNE, U3MEPEHNUE, SKCIIEPUMEHT U APYTHE);

yHUBEpCallbHbIe yueOHbIe NeHCTBHs (IT03HAaBaTeIbHbIE, KOMMYHUKATUBHBIE,

peryJISTUBHBIC), obecrieynBaroIIe dbopMupoBaHUe (byHKIIMOHATBHOM
TPAaMOTHOCTH ¥ COITMATILHON KOMIIETEHITUN O0YJarOIITNXCS;
CIOCOOHOCTD O0yJaroIIIXCS WCITI0JIb30BATh OCBOCHHBIC

MEXIMCIUIUTMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHUS M YHUBEpPCAIbHBbIC y4eOHBIC
JICCTBYS B MIO3HABATEIILHON U COLUAIIBHOM MPAKTHKE.

MeranpeaMeTHble pe3yabTaTbl OTPAXKAOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TO3HABATEIbHBIMHA, KOMMYHUKATUBHBIMA U  PErYJATUBHBIMU
JICUCTBUSIMHU.

Ilo3HaBaTe/ibHbIE YHHUBEPCAJbHbIE yUeOHbIE JeiiCTBUSA

1) 0a3oBble JJOrH4YecKue JeCTBUSL:

CaMOCTOSITeIbHO  (DOPMYNIHpOBaTh W aKTyaJIM3UpOBaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpeAesATh ILENM JEATEIbHOCTH, 3aJaBas IapaMmMeTpbl M KPUTEPUH HX
JIOCTUXKEHUSI, COOTHOCUTD PE3YJIbTAThI ACSATEILHOCTH C IMTOCTABJICHHBIMU IIEJISIMU;

WCIIOJIB30BaTh MPU OCBOCHUM 3HAHMN TPUEMBI JIOTUYECKOTO MBIIUICHUS:
BBIJICJISITh XapaKTEpHbIC MPU3HAKU MOHSATHM M YCTAHABIMBATh WX B3aWMOCBS3b,
HCIIOJIB30BaTh COOTBETCTBYIOIINE IMOHITHS I OOBSICHEHUS OTISIbHBIX (PAaKTOB U
SIBIICHUI;

BBIOMpATh OCHOBAHUSI M KPUTEPUU JJis KJIacCUPUKAIIMU BEIIECTB U
XAMHUYECKUX PEAKIUN;

YCTAHABJIMBATh MPUYUHHO-CICJICTBEHHBIC CBA3M MEXAY H3y4aeMbIMHU
SBJICHUSIMU;

CTPOUTH JIOTMYECKUE PACCYXXJeHHUS (MHAYKTUBHbBIC, JEAYKTHUBHBIC, TIO
aHAJIOTUM), BBISIBJISATH 3aKOHOMEPHOCTU U TMPOTHUBOPEYHUS B paccMaTPUBAEMBIX
SBJICHUSIX, (DOPMYJIUPOBATH BHIBOJIBI U 3aKITIOUCHUS;

MPUMEHSTH B MPOLECCE MO3HAHUSL UCIOJIb3YEMbBIE B XUMHUU CHMBOJIUYECKHE
(3HAKOBBIC) MOJICIIH, PEOOPA30BHIBATH MOJICIIBHBIC MPEICTABICHNS — XUMHUCCKUI
3HaK (CMMBOJI) AJIEMEHTa, XuMU4ueckas (popMyia, ypaBHEHUE XUMUYECKOU peaKIuu
— MpPU pElIeHUH Y4eOHBIX MO3HABATEIbHBIX M MPAKTUUYECKUX 3a/ad, MPUMEHSTh



Ha3BaHHbIE MOJIEIbHBIEC MPEACTABICHUS IS BBIABICHHS XapaKTEPHBIX MTPU3HAKOB
M3Y4aeMbIX BEIIECTB U XUMUYECKUX PEAKLUH.

2) 0a30BbI€e MCCJIEI0BATEIbCKHE HeICTBUSA:

BJIAJICTh OCHOBAMHM METOJIOB HAyYHOTO NO3HAHMS BELIECTB U XUMHUYECKHUX
peakuuit;

dbopMynTupoBaTh LEIH U 3314l UCCIEA0BaHNUs, UCTIOIB30BaTh TOCTABICHHBIC
U CaMOCTOATEIBHO C(OPMYIUPOBAHHBIE BOMPOCHI B KadyecTBE HHCTPYMEHTA
MO3HAHUSA W OCHOBBI I (DOPMHUPOBAHMS THUIIOTE3bI MO MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYXICHU;

BJIAJICTh HABBIKAMH CAMOCTOSITEJIBHOTO TUIAHUPOBAaHUA W  IPOBEICHUS
YYEHHUYECKUX IKCIIEPUMEHTOB, COBEPUIEHCTBOBATh YMEHHMS HAOMIOAATh 33 XOJ0M
Ipolecca, CaMOCTOSITENIbHO IPOTHO3UPOBATh €ro pe3yibTaT, (OpMyIHpOBaThH
0000IIEHNS U BBIBOABI OTHOCUTENILHO JIOCTOBEPHOCTHU PE3YIbTATOB UCCIIEI0BaHUS,
COCTaBJISITh OOOCHOBAHHBIN OTUET O POAEIaHHON padoTe;

NpuoOpeTaTh OMBIT YYEHUUECKON HCCIENOBATEIbCKOM W MPOEKTHOU
NEeATEIbHOCTH, MPOSBIATH CIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSTEIbHOMY
MIOMCKY METO/IOB PELIEHUS MPAKTHUECKUX 3a7a4, IPUMEHEHUIO PA3JIMYHbBIX METOJIOB
MIO3HAHUS.

3) pabdora ¢ ungopmanmei:

OPUEHTUPOBAThCS B PA3JIMYHBIX HCTOYHHUKAX HMHPoOpManuu (HaAy4yHO-
NOMyJsipHas JUTEparypa XUMHUYECKOTO COAEpKaHUs, CIPAaBOYHBIE MOCOOUS,
pecypcol MHTEpHETa), aHanmu3upoBaTh UH(OPMALMIO PA3IMYHBIX BUIOB U (HOopM
IIPE/ICTaBIICHNUS, KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTh "
HEIIPOTUBOPEYNBOCTB;

(GbopMyIMpOBaTh 3alpPOChl U TPUMEHATH PA3IMYHBIE METOJbI MPU MOUCKE H
orObope wuHpOpMalMK, HEOOXOAUMOW Il BBINOJHEHUS YYEOHBIX 3aaau
OIPEAECIIEHHOTO THUIIA;

npuoOpeTaTh ONBIT HCHOJIb30BaHUS HH(POPMAIIMOHHO-KOMMYHUKATHBHBIX
TE€XHOJIOTUNA U Pa3TUYHBIX MOUCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpaTh  ONTUMaIbHYIO  (QOpMy  MpeICTaBIICHUS
uH(popmanuu (cxeMsbl, rpaduKu, TMarpaMmbl, TAOJIULIBI, PUCYHKH U JIPYTHUE);

UCIIOJIb30BaTh HAYYHBIH SI3bIK B KAUECTBE CPEACTBA ITPHU pabOTe C XUMUUECKON
uHboOpMalelt: MPUMEHITh MEXIpPEAMETHbIe ((PU3NYeCKHe U MaTeMaTHYECKHE)
3HAKU U CUMBOJIbI, JOpMYIIbl, a00pEBUATYPBI, HOMEHKIIATYPY;

HCII0JIB30BATh 3HAKOBO-CUMBOJINYCCKHUC CPCACTBA HAI'TIAAHOCTH.

KoMMyHUKaTHBHBIC YHMBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS:



3aJ1aBaTh BOMPOCHI MO CYIIECTBY 00CY)AaeMOU TeMbI B X0JI€ TUAjIora U/uiu
JMCKYCCHH, BBICKA3bIBATh UJieH, OPMYIUPOBATH CBOU MPEIJIOKECHUS
OTHOCHTEIFHO BBITIOJHEHUS MPEJIOKEHHOM 3a/1a4u;

BBICTYIIaTh C TIPE3EHTAIMEH pe3yIbTaTOB IMO3HABATEIHHOU JCSITEIHHOCTH,
MOJIYYCHHBIX CAMOCTOSATEILHO WJIM COBMECTHO CO CBEPCTHUKAMH TIPH BHIMIOJTHEHUHT
XUMHUYECKOTO JKCIIEPUMEHTA, TMPAKTHUECKON pabOThl TIO0 MCCIICOBAHUIO CBOMCTB
U3y4aeMbIX BEIIECTB, peaan3allii yIeOHOro MPoeKTa, U (POPMYITHpPOBATH BHIBOIBI
M0 pe3yJIbTaTaM IPOBEACHHBIX HCCICAOBAHUM IMyTEM COTJIACOBAHUS TIO3UIUN B
X0J1€ 00CYX/IeHUSI 1 0OMEHAa MHEHUSIMH.

PeryasiTuBHbIC yHUBeEpPCAJIbHbIC YUeOHbIE 1eliCTBHUS:

CaMOCTOSITEJIFHO IUIAHUPOBATh U OCYILIECTBISATh CBOIO IO3HABATEJIbHYIO
NEeSATENIbHOCTD, ONpeensds €€ Ielu W 3a7add, KOHTPOJIMPOBAaTh U IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh MpPEIaraéMbplii  aJlfOPUTM JACUCTBUNA IpHU
BBITIOJTHEHUU Y4YEOHBIX U HCCIIENOBATEIbCKUX 3a7ay, BbIOMpaTh Haubolee
3¢ (}eKTUBHBIN CcrOCO0 HMX pemeHuss ¢ y4€TOM IMOJYyYEeHHs HOBBIX 3HAHUU O
BEIIECTBAX U XUMUYECKUX PEaKIUsX;

OCYILECTBJISITh CAaMOKOHTPOJIb JESTEIPHOCTH HAa OCHOBE CaMOaHaau3a M
CaMOOLICHKH.

HPEAMETHBIE PE3YJIBTATBI

[IpenMeTHbIE pe3ybTaThl OCBOCHUSI MPOTPAMMBI IO XUMHUM Ha YTiyOJIEHHOM
YPOBHE Ha ypPOBHE CpeAHEro o0uiero o0pa3oBaHusl BKIIOYAIOT ClieuupruuecKue ass
y4eOHOTo mpeaMera « XUMHUs Hay4dHbIe 3HAHUS, YMEHUSI U CIIOCOOBI ACHCTBUH 110
OCBOCHHIO, UHTEPIPETAIIMN U TIPEOOPA30BAHUIO 3HAHHM, BUJBI JEATEILHOCTH IO
MOJIYYCHUIO HOBOTO 3HAHUS M TNPUMEHEHHUIO 3HAHUN B Pa3IMYHBIX YYEOHBIX
CUTYyallUsIX, a TAKXKE B PEAJIbHBIX JKU3HEHHBIX CUTYAIMAX, CBA3aHHBIX C XUMHUEW. B
MporpaMMe 10 XHMHUHA TPEAMETHBIE PEe3yJIbTaThl MNPEACTABICHBI IO TrOJaM
V3y4CHUS.

10 KUIIACC

[IpenmeTHble pe3ynbTaTbl OCBOCHHMS Kypca «Opranudeckas XUMUS»
OTPAXKAIOT:

c(hOpPMHPOBAHHOCTh TPEJCTABICHUI: O MECT€ M 3HAYCHUM OPTaHUYECKOU
XUMHUHU B CHUCTEME €CTECTBEHHBIX HAyK M €€ poJii B 0OECIEYEHUU YCTOWYMBOIO
Pa3BUTHSI YEJIOBEUECTBA B PEIICHUH MPOOJIEM SKOJIOTHYECKON, SHEPIrEeTUUECKOU U
MUIIEBON 0€30MaCHOCTH, B Pa3BUTHUU MEIUIIMHBI, CO3JJaHUU HOBBIX MAaTEPHUAJIOB,



HOBBIX HUCTOYHUKOB SHEPIuH, B obecrieueHun palMOHAJILHOTO
IPUPOOTIOIH30BaHNS, B (OPMHUPOBAHUM MHUPOBO33PEHUS U OOIIEH KYyJIbTYpPbI
YEJIOBEKA, a TAKKE IKOJIOTHUESCKH 0OOCHOBAHHOTO OTHOIIICHUSI K CBOEMY 3I0POBBIO
Y TIPUPOJIHOM CpELE;

BJIAJICHUE  CUCTEMOM  XUMHUYECKHMX  3HAHUH, KOTOpash  BKJIIOYAET:
OCHOBOTIOJIATAIOIINE MTOHATUSI — XUMUUECKUN DJIIEMEHT, aTOM, SIAPO U DJICKTPOHHAs
oboyouka aroma, S-, P-, d-aroMHBIE OpOWTAIM, OCHOBHOE W BO30YXKIEHHOEC
COCTOSIHUA aToma, TUOpUAM3alMs AaTOMHBIX OpOuTane, HWOH, MoJIeKya,
BAJICHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTENIEHb OKUCIIEHUS, XUMUYECKas CBS3b,
MOJIb, MOJISIPHASI Macca, MOJISIPHBIA 00BEM, YTIEPOIHBIN CKeNeT, (GYHKIIMOHATbHAS
TpyIa, paadkal, CTPYKTypHbIe (opmynbl (pa3BEPHYTHIE, COKpaIEHHBIC,
CKEJICTHBIC), M30MEpHUs CTPYKTypHass M MPOCTPAHCTBEHHasi (reoMeTpuyeckas,
ONTUYECKAs), HM30MEPHI, TOMOJOTUYECKUN pAJl, TOMOJIOTH, YTIEBOAOPOJIBI,
KHCJIOPOJA- U a30TCOAEPKAIINE OPraHUYECKUE COEOUHEHHUS], MOHOMED, MOJIUMED,
CTPYKTYpPHO€ 3BE€HO, BBICOKOMOJICKYJISIPHBIE COCIUHEHUS; TEOPUHU, 3aKOHBI
(nepuognueckuii 3akoH J[. M. MeHneneeBa, Teopus CTPOEHHUS OpPraHUYECKUX
BemecTB A. M. byTiepoBa, 3akOH COXpaHEHHUSI MacChl BEIIECTB, 3aKOH COXPAaHEHUS
U TpEeBpaleHUs] DHEPrUM TMPU XUMUYECKUX PpEAKIMIX), 3aKOHOMEPHOCTH,
CUMBOJINYECKUHN SI3bIK XMMHUHU, MHUPOBO33PEHUECKUE 3HAHUS, JIKAIINE B OCHOBE
MOHUMAHUS IPUYUHHOCTH U CUCTEMHOCTH XUMHUUECKHUX SIBJICHUI; TPEJICTABIICHUS O
MEXaHM3MaX XHMHUYECKUX peakiui, TEePMOJUHAMHUYECKUX U KUHETHYECKUX
3aKOHOMEPHOCTSIX UX MPOTEKAHMsI, O B3AMMHOM BIIMSIHUM ATOMOB U TPYIII aTOMOB B
MOJIEKYyJIaX (MHIYKTUBHBIA U Me30MepHBIN 3dexTsi, opueHtantsl | u Il pona);
(bakToJIOTHYECKHUE CBEJCHHS O CBOMCTBAaX, COCTaBe, IMOJYYCHUH U 0OE30MacHOM
WCIIOJB30BaHUN BAXXHEUIIIMX OPTraHUYECKUX BEIIECTB B OBITY U MPAKTUYECKOU
JIeATEeIIbHOCTH YEJIOBEKa, OOIMX HAYUHBIX MPUHIIUIAX XUMAUYECKOTO MPOU3BOACTBA
(Ha mpuMepe MPOU3BOJICTBA METAHOJIA, TEPEePabOTKH HEPTH);

c(hOpMHPOBAHHOCTh YMEHHI: BBISBISATH XapaKTEPHbIC MPU3HAKU TOHSTHM,
YCTaHABJIMBATh UX B3aUMOCBS3b, UCMOJIb30BAaTh COOTBETCTBYIOUINE MOHATUS MPU
OTNMCAHUU COCTABA, CTPOCHHUS U CBOMCTB OPraHUYECKUX COCIUHEHMUI;

c(hOpMHPOBAHHOCTh YMEHHUIA:

MCIIOJIb30BaTh XMMHUYECKYI0 CUMBOJIMKY JJISI COCTaBIICHUSI MOJEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAMIEHHBIX W CKEJIETHBIX) (hOPMYJT OpraHUIECKHUX
BEIIIECTB;

COCTaBJISAITh YPaBHEHHSI XMUMHYECKUX PEAKIMM M PacKpbIBaTh MX CYIIHOCTH:
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX ~ pPEAaKIHMl  MOCPEACTBOM  COCTaBJICHUS
JIEKTPOHHOTO OajlaHca JTUX peaKIHil, peakiuid HOHHOTO OOMEHa MyTEM
COCTaBJICHUSI MX MOJHBIX U COKPAIIEHHBIX HOHHBIX YPABHEHU;



M3rOTaBIMBATh MOJIEIN MOJIEKYJ OPTaHUYECKUX BEIECTB JJISl MILTIOCTPALUU
UX XMMHYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHUS;

c(OpMUPOBAHHOCTh YMEHHUM: YCTAaHABIMBATh MPHUHAIC)KHOCTh H3YyUEHHBIX
OpraHMYEeCKUX BEHIECTB IO HX COCTaBY U CTPOCHUIO K OIpEeACIIEHHOMY
KJIacCy/Tpynne COeAWHEHUM, JaBaTb MM Ha3BaHUA II0 CHUCTEMaTUYECKOMN
Homenknarype (IUPAC) u mpuBOIuTh TpUBHAIbHBIE HA3BaHUS AJIA OTICIBbHBIX
NPEICTABUTENIC OPraHUYECKUX BEIIECTB (3THIIEH, alleTHIECH, TOJIYOJ], TJIMLEPHUH,
ATWICHIJIMKONb, (eHos, (QopManbIeru/l, aueTajiblerujl, aleToH, MypaBbHUHas
KHCIIOTa, YKCYCHAsl KHCIIOTa, CTEAPUHOBAs, OJIEMHOBAs, ATbMUTHHOBASI KUCIIOTHI,
IJIMIWH, ajJaHuH, MallbTo3a, (PPYKTO3a, aHWINH, TUBUHWII, U30IPEH, XJIOPOIPEH,
CTUPOJ U JIpyTHUE);

c(OPMUPOBAHHOCTh YMEHHUS OINPEACNATh BHUJI XUMUYECKOW CBSI3U B
OpPraHUYECKUX COEAUHEHMAX (KOBaJE€HTHAas W HWOHHAs CBS3b, G- U T-CBSI3b,
BOJIOPOJIHAS CBSI3b);

c(OPMUPOBAHHOCTh YMEHUS TPHUMEHATH TMOJIOKCHUS TEOPUU CTPOCHUS
oprannueckux BemiectB A. M. bytiepoBa jjisi 0ObICHEHUSI 3aBUCHUMOCTH CBOMCTB
BEILECTB OT UX COCTaBa U CTPOEHUS;

c(OpMUPOBAHHOCTh YMEHUH XapaKTepU30BaTh COCTAB, CTPOCHUE, (PU3NUECKHE
U XUMHYECKHE CBONCTBA THUIIMYHBIX TMPEACTABUTENICH pPa3IUYHBIX KIACCOB
OpraHUYECKUX BEIIECTB: AIKAHOB, [IUKJIOATKAHOB, aJJKEHOB, aJIKaJUEHOB, AJIKUHOB,
apOMaTUYECKHUX YTJIEBOJAOPOJIOB, CIUPTOB, AlbJAECTUIOB, KETOHOB, KapOOHOBBIX
KHUCJIOT, MPOCTBIX M CIIOXKHBIX 3(PHUPOB, KUPOB, HUTPOCOEIAWHEHUH U AMHHOB,
AMUHOKHCIIOT,  O€NKOB, yriaeBojoB (MOHO-, JU- U  MOJIUCAXapUIOB),
WUTIOCTPUPOBATh ~ TEHETUYECKYI0  CBSI3b  MEXKAY HHUMH  ypaBHEHUSIMU
COOTBETCTBYIOIIMX XUMHYECKHX pEAKIUHA C HCMOJIb30BAHUEM CTPYKTYPHBIX
hopmy;

c(hOpPMHPOBAHHOCTh, YMEHHS TOATBEPXKIAaTh HA KOHKPETHBIX MpUMepax
XapakTep 3aBUCUMOCTH PEaKIIMOHHON CLIOCOOHOCTH OPraHUYE€CKUX COETMHEHUH OT
KPaTHOCTH M THIIa KOBAJICHTHOM CBSI3U (G- U TT-CBSI3U), B3AUMHOTO BIIMSIHUAS aTOMOB
Y TPYIIIl aTOMOB B MOJICKYJIaX;

c(OpPMHPOBAHHOCTh YMEHHSI XapaKT€PU30BaTh UCTOUHUKHU YTJIEBOJIOPOIHOTO
CBIpbs (HEPTh, MPUPOHBIN Ta3, YTOJb), CIOCOOBI €ro MEPepadOTKH U MPAKTUIECKOE
NpPUMEHEHHUE POAYKTOB NepepaboTKu;

c(hOpMUPOBAHHOCTh BJIAJCHUS CUCTEMON 3HAHUUA O €CTECTBEHHO-HAYYHBIX
METO/aX MO3HaHUsl — HAOJIOJCHUH, U3BMEPEHUU, MOJICITMPOBAHUH, IKCIIEPUMEHTE
(peanbHOM M MBICTIEHHOM) U YMEHUS IPUMEHSITh ATH 3HAHUS;

c(OPMUPOBAHHOCTH YMEHHS IPUMEHSATH OCHOBHBIE OTIEPALlUU MBICITUTEILHON
NESTEIbBHOCTH — aHajJu3 U CHUHTE3, CpaBHEHHUE, 00O0OIIeHHE, CHCTEMaTU3aluIo,



BBISIBJICHUE MPUYUHHO-CJICICTBEHHBIX CBSI3€M — JIJI1 U3YUYEHUSI CBOMCTB BELIECTB U
XAMHUYECKUX PEAKIUN;

c(hOpPMHPOBAHHOCTh YMEHHI: BBISBIISTH B3aUMOCBSI3h XUMUUECKUX 3HAHUH C
MOHATUSIMU U TPEACTABICHUAMHU JPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB IS
0oyee OCO3HAaHHOTO TOHUMAaHUSl CYIIHOCTH MAaTE€pUAIbLHOTO €IMHCTBA MHPA,
UCIIOJB30BaTh CUCTEMHBIC 3HAHUS M0 OPraHUYECKOM XHUMHH ISl OOBSICHEHHS U
MIPOTHO3UPOBAHUS SIBJICHUN, UMEIOIUX €CTECTBEHHO-HAYUHYIO PUPOLY;

c(hOpMHPOBAHHOCTh YMEHUM: MPOBOJAUTH PACUETHI IO XUMUYECKUM (popMyiam
U YpPaBHEHUSM XMMHUYECKUX PEAKIUN C HCIHOJb30BaHUEM (PU3NYECKUX BEIMYMH
(macca, 0OBEM ra3oB, KOJMYECTBO BEIIECTBA), XapaKTEPU3YIOIIMX BEIIECTBA C
KOJMYECTBEHHOM CTOPOHBI: PACYETHl O HAXOXKICHUIO XUMHYECKOU (POPMYIIbI
BEILIECTBA MO M3BECTHBIM MACCOBBIM JOJIIM XUMHUUYECKUX SJIEMEHTOB, MPOAYKTaM
CropaHusi, IIOTHOCTH ra3000pa3HbIX BEIIECTB;

c(hOpMHPOBAHHOCTh YMEHHI: MPOTHO3UPOBATh, AHATU3UPOBATH U OIEHUBATH
C TO3UIMH  HSKOJIOTMYECKOM  O€30MacHOCTH  MOCIEACTBUS  OBITOBOM U
MPOU3BOJICTBEHHOH JESATEILHOCTH YEIOBEKA, CBA3aHHOM C IepepabOoTKOM BEIIECTB,
UCIIOJIB30BaTh MOJIYYEHHbIE 3HAHUS JIJI1 IPUHATUSI TPAMOTHBIX PelIeHul mpodiieM
B CUTYallUsIX, CBSI3aHHBIX C XUMHEM;

c(hOpPMHPOBAHHOCTh YMEHHUH: CaMOCTOSITENIbHO IUJIAHUPOBATh U TMPOBOJUTH
XUMHUYECKUN DKCIEPUMEHT (MOJIyYeHHE W M3YYEHHUE CBOMCTB OPTaHUYECKUX
BEILIECTB, KAYECTBEHHBIC PEAKIUU YTJIEBOJOPOJOB pA3IMUYHBIX KJIACCOB U
KHCJIOPOJACOJIEPKAIUX OPraHUYECKUX BEIIECTB, PEIICHHE 3KCIEPUMEHTAIBHBIX
3a/lad 10 PACIO3HABAHUIO OPraHWYECKUX BEIIECTB) C COOJIOACHUEM TPABHII
O6e3omacHoro oOpaleHusi ¢ BeHleCTBAaMU M JIA0OPATOPHBIM O0OpPYIAOBaHHUEM,
dbopMynupoBaTh 1€JIb HUCCIEIOBAaHUS, TMPEJACTABIAThH B pazIudyHON dopme
pe3yabTaThl SKCIEPUMEHTA, aHAJIM3UPOBATH U OLICHUBATH UX JIOCTOBEPHOCTH;

chOpMHUPOBAHHOCTH YMEHHUIA:

COOJIIO/IaTh MPaBHUJIa IKOJOTHYECKHU 11€J1eCO00Pa3HOT0 TMOBEACHHS B OBITY U
TPYIOBOM JEATEIBHOCTH B IIEJSX COXPAHEHHUS CBOETO 3/I0POBBS, OKpYKaroulen
MPUPOJTHON CPEJIbl U IOCTHXKEHUS €€ YCTOMUUBOTO Pa3BUTHS;

OCO3HaBaTh OMACHOCTb TOKCHUYECKOTO JIEUCTBUS HaA JKUBBIE OPTraHU3MBbI
OIPEICIIEHHBIX OPraHNYECKUX BEIIECTB, TOHUMAasi CMbICH TTokazaress [1/1K;

aHAIM3UPOBATh I1€JIeCO00PA3HOCTh MPUMEHEHHS OPTaHMYECKHX BEIIECTB B
MIPOMBIIIJICHHOCTH U B OBITY C TOUKH 3PEHHUS COOTHOIIECHHUS PUCK-TI0JIb3a;

c(hOpPMUPOBAHHOCTh YMEHUN: OCYIIECTBIATh IIEJICHANPABICHHBIA TOUCK
XUMUYECKON MH(MOPMAITUHU B PA3TUYHBIX UCTOYHHUKAX (Hay4YHas U yueOHO-HaydHas
JUTEpaTypa, CpeicTBa MaccoBoi nHpopMmaiuu, HTEpHET U apyrue), KpUTUIECKU
aHATM3UPOBATh XUMUUYECKYIO HHPOpMAIIHIO, TepepadbaThiBaTh €€ U UCIOJIH30BATh B
COOTBETCTBHHM C MOCTABJICHHON yueOHOM 3a/1aueid.



11 KJIACC

[IpenmeTHBIe pe3ynbTaThl OCBOEHHUS Kypca «OOmas W HeopraHudecKas
XUMUSD OTPaXKaroT:

c(hOpMHPOBAHHOCTh MPEJCTABICHUN: O MaTepUaIbHOM E€IUHCTBE MHUDA,
3aKOHOMEPHOCTSIX WU TMO3HABAEMOCTHU SIBJICHUW NPHUPOJbI, O MECT€ U 3HAYCHUU
XUMHUHM B CHUCTEME E€CTECTBEHHBIX HAyK U €€ pOoJii B 00ECIIEYEHUU YCTONYMBOIO
pa3BUTHS, B PEIICHHH MPOOJIEM SKOJOTUYECKOW, DHEPIeTHUYCCKOW W IHINECBOU
0e30MacHOCTH, B PAa3BUTUU MEIUIIMHBI, CO3JIaHUM HOBBIX MaTEPHUANIOB, HOBBIX
HMCTOYHUKOB SHEPTHH, B OOECHEYEHUH PAIMOHAIBHOTO MPUPOJIOIOIb30BAHUS, B
bopMHpOBaHUM MHPOBO33PEHHUS W OOIIEeH KyJIbTypbl 4YelIOBEKa, a TaKxke
HKOJIOTHYECKH OOOCHOBAHHOTO OTHOIICHUS K CBOEMY 3JI0POBBIO W TMPUPOHOMN
cpene;

BJIAJICHUE  CUCTEMOM  XUMHUYECKMX  3HAHUM, KOTOpas  BKJIIOYAET:
OCHOBOTIOJIATAIOIINE MOHATHS — XUMUUYECKUI SJIEMEHT, aTOM, AJIPO aTOMa, U30TOIIbI,
DJICKTPOHHAsE 000JI0YKa aroma, S-, P-, d-aToMHBIE OpOWTANIHM, OCHOBHOC U
BO30Y)X/IEHHOE COCTOSIHMSI aTOMa, TUOpUIM3alisl aTOMHBIX OpOUTaneil, HOH,
MOJIEKYJIa, BJICHTHOCTh, JJEKTPOOTPUIIATEIBHOCTh, CTENEHb OKHUCIICHUS,
XUMUYECKasi CBA3b (KOBAJIEHTHas, WOHHAs, METAJUIMYECKas, BOJOPOIHAs),
KpUCTAJUTMYECKAsT PEIIETKA, XUMHUYECKasl pEeakuus, pacTBOpP, 3JIEKTPOJHTHI,
HEDJICKTPOJIUTHI, DJIEKTPOJUTHYECKAss JUCCOLMAlMs, CTENEHb JUCCOILMAIlUH,
BOJIOPOJIHBIN TIOKa3aTelb, OKHUCIUTENb, BOCCTAHOBUTENb, TEIJIOBON 3 dekT
XUMUYECKON PEaKIMU, CKOPOCTh XUMHUECKON PEAKIINH, XUMUUYECKOE PABHOBECHE;
TEOPUM U 3aKOHBI (TEOPHS DIICKTPOIMTHUECKOW TUCCOIUAIIUU, TEPUOIUICCKUN
3akoH J[.1. MenneneeBa, 3aKOH COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPAHECHUS U
MpPEBpAIEHUs] SHEPTUU NPU XUMHUUYECKUX PEAKIMSIX, 3aKOH MOCTOSHCTBA COCTaBa
BEILIECTB, 3aKOH JCHCTBYIOIIMX MAacc), 3aKOHOMEPHOCTH, CUMBOJUYECKUHN SI3BIK
XUMHH, MUPOBO33PEHUYECKHE 3HAHUS, JIEKAIINE B OCHOBE TOHUMAaHHUSI IPUYUHHOCTU
U CUCTEMHOCTH XWMHYECKHUX SIBIICHHI; COBPEMEHHBIE MIPEACTABICHHS O CTPOEHUU
BEIIIECTBA HAa aTOMHOM, HMOHHO-MOJIEKYJSIPHOM M HaJMOJICKYJISPHOM YpPOBHSIX;
MPEACTABICHUS] O MEXaHM3MaX XUMHUUYECKUX PEaKUHUi, TEPMOJUHAMHUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSIX HMX MPOTEKaHHUS, O XHMHYECKOM PaBHOBECHHU,
pacTBOpax M JUCIEPCHBIX CHUCTEMax; (PaKTOJIOTHYECKHE CBEJICHUS O CBOMCTBAX,
COCTaBe, MOJIYYCHUH U 0€3011aCHOM HCIIOJIh30BAHUN BAXXKHEHIIINX HEOPTaHMIECKUX
BCIIECTB B OBITY W NPAKTUUECKON NESATEIBHOCTH YEJIOBEKa, OOIIUX HAy4HBIX
MPUHIIAIIAX XUMUYECKOTO TTPOU3BOJICTBA;

c(hOpPMHPOBAHHOCTh YMEHHI: BBISBISATH XapakKTEPHbIC MPU3HAKU TOHSITHH,
YCTaHABJIMBATh WX B3aUMOCBSI3b, UCIOJIb30BaTh COOTBETCTBYIOIIUE MOHSATUS MPHU
OMMCAaHWU HEOPTaHUYECKHUX BEIIECTB U UX MPEBPAIICHUN;



c(hOPMUPOBAHHOCTh YMEHHS HCIOJb30BaTh XUMHUYECKYI) CHUMBOJIUKY IS
coctaBieHuss (OpPMYJ BEIMIECTB H  YPAaBHCHHM XHMHYECKUX  PEAKIUH,
cuctematudeckyto HomeHknatypy (IUPAC) u TpuBHanbHble Ha3BaHUS OTIACIBHBIX
BEILIECTB;

c(hOpPMHPOBAHHOCTh YMEHHUS OMPEEIATh BAJICHTHOCTh U CTENEHb OKUCIICHUS
XUMHUUYECKUX JJIEMEHTOB B COCIUHEHMSX, BUJ XUMHUYECKOW CBSI3M (KOBAJEHTHAas,
WOHHAs, METa/UIMuecKkas, BOJOPOJHAs), THUI KPUCTAUIMYECKON PpEmETKU
KOHKPETHOTO BEILIECTBA;

c(hOpPMHUPOBAHHOCTh YMEHUSI OOBSICHATH 3aBUCUMOCTH CBOMCTB BEIIECTB OT
BHUJIa XHMHYECKOHW CBSI3M M TUIA KPUCTAJUTMYECKOW PEMIETKH, OOMEHHBIH U
JIOHOPHO-AKIEMITOPHBIM MEXaHU3MbI 00pa30BaHNS KOBAJICHTHOU CBSI3H;

c(hOpMHPOBAHHOCTh YMEHUM: KJIACCU(DHUIIMPOBATH: HEOPTAaHUIECCKUE BEIIECTBA
10 UX COCTABY, XUMHUYECKUE PEAKIIMHU IO PA3IMYHBIM MPU3HAKAM (YHCITY U COCTaBY
pearupyromux BeIlIeCTB, TEIUIOBOMY 3(P(GEKTy peakiuu, U3MEHEHHUIO CTeleHen
OKHCIICHUSI 3JIEMEHTOB, OOpPaTUMOCTH, YYacCTHUIO KaTajau3zaropa U JApyrue);
CaMOCTOSITEJIbHO BBIOMpaTh OCHOBAaHUS M KPUTEPUU IS Kilaccupukaimu
M3Yy4aeMbIX BEIIECTB U XUMUYECKUX PEAKIUM;

c(hOpMHUPOBAHHOCTh YMEHHUSI PACKPBIBATH CMBICI NEPUOUYECKOTO 3akoHa Jl.
W. MenneneeBa u JeMOHCTPUPOBATH €0 CUCTEMATHU3UPYIOIIYI0, OOBICHUTEIHHYIO
Y TIPOTHOCTUYECKYIO (DYHKIIUU;

c(hOpMUPOBAHHOCTh YMEHUMN: XapaKTEPU30BATh AJICKTPOHHOE CTPOCHUE
aTOMOB M MOHOB XHMMHYECKHUX 3JJIEMEHTOB IIEPBOTO—YETBEPTOrO IEPUOJIOB
[Tepuomuueckonn  cucrembr .M.  MenneneeBa, uUCOONB3YysS  TMOHATHSA
«IHEPreTUYECKHE YPOBHW», «IHEPreTUYECKHE MOIYPOBHW», «S-, P-, d-aTOMHBIC
opOuTanm», «OCHOBHOE€ U BO30YXKJIEHHOE HSHEPreTUUYECKUE COCTOSHHUS aTOMay;
OOBSICHSITh 3aKOHOMEPHOCTH WM3MEHEHHSI CBOMCTB XMMHUYECKHX JJIEMEHTOB M HUX
coequHeHMM no mnepuojgaMm U rpynnaMm Ilepuonnueckou cucremsr J[. U
MenpeneeBa, BaJEHTHbIE BO3MOKHOCTH ATOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHHUS UX
AIIEKTPOHHBIX 000JIOYEK;

c(hOpMUPOBAHHOCTh YMEHHMI: XapakTepus3oBaTh (OMHUCHIBaTH)  OOIIUE
XAMHUYECKME  CBOWCTBA  BEIIECTB  PA3JIMYHBIX  KJIACCOB, MOATBEPKIATh
CYIIECTBOBAHUE T'€HETUYECKOU CBSI3M MEXKJY HEOPraHUYECKMMHU BEIIECTBAMHU C
MOMOIIBI0 YPABHEHUIN COOTBETCTBYIOIINX XUMUYECKUX PEAKIIUIL;

c(hOpPMUPOBAHHOCTh yYMEHHUS PACKPBIBATH CYIIHOCTh: OKHCJIUTEIHHO-
BOCCTAHOBUTEIBHBIX PEAKIMM MOCPEACTBOM COCTABJICHUS DJICKTPOHHOTO OajaHca
ATUX PEAKIMH; peaKIuil MOHHOTO OOMEeHa MyTEM COCTaBIICHWUS WX TOJHBIX |
COKpPAIIEHHBIX  HMOHHBIX  YPaBHEHWM;  peakUuyd  TUAPOJIN3a;  PEaKUuu
KOMITJIEKCOOOpa3oBaHus (Ha MpUMEpe TUIPOKCOKOMIUIEKCOB ITUHKA U ATFOMUHUS );



cOPMUPOBAHHOCTh YMEHUS OOBSCHATh 3aKOHOMEPHOCTH TPOTEKAHUS
XUMHUUYECKUX PEAKIUNA C y4ETOM HUX DHEPreTHUECKUX XAPAKTEPUCTHUK, XapakTep
U3MEHEHUSI CKOPOCTM XHMMHUYECKOW PEAaKIHUH B 3aBUCUMOCTH OT Pa3IUYHBIX
(bakTopoB, a TakKe XapakTep CMEHICHUS] XUMUYECKOTO PAaBHOBECHUS MO/ BIUSIHUEM
BHEIIHUX Bo3jeicTeuil (mpuniui Jle [larensbe);

cOPMHPOBAHHOCTh, yYMEHHUS XapaKTEPU30BaTh XUMUYECKHAE PEaKIIHH,
JIeXKAIMe B OCHOBE IMPOMBIIUICHHOTO MOJYYEHUS CEPHOM KHUCIOThI, aMMHakKa,
oOlue HayyHble MPUHIUINBI XUMHYECKUX TPOU3BOJCTB; LEJIECO00PA3HOCTh
MPUMEHEHUSI HEOPTaHWYECKUX BEUIECTB B MPOMBIIUICHHOCTH U B OBITY C TOYKH
3pEHHS COOTHOLLIEHHS PUCK-TI0JIb34;

c(hOpPMHPOBAHHOCTh BIIAJICHUS CHUCTEMOW 3HAHUA O METOJaX HAYIHOTO
MO3HAHUSL SIBJICHUW TMPUPOABl — HAONIOACHUE, H3MEpPEHUEe, MOJICTUPOBAHUE,
HKCIIEPUMEHT (peasIbHbIA U MBICJICHHBIN ), UCIIOJIH3YEMbIX B €CTECTBEHHBIX HAayKaXx,
YMEHHUSI IPUMEHSTh 3TU 3HAHUS MPU IKCIIEPUMEHTATIBHOM HCCIIEIOBAHUU BEIIECTB
U JJIsi OOBSICHEHUS XUMHUYECKHX SIBJICHUH, HMMEIIIMX MECTO B MPHUPOJE,
MPAKTUYECKOMN JEATETbHOCTH YeJIOBEKa U B TOBCEIHEBHOM KU3HU;

c(hOpMUPOBAHHOCTh YMEHUSI BBISIBISITh B3aUMOCBSI3b XMMHUYECKUX 3HAHUM C
MOHATUSIMU U TPEACTABICHUAMHU JPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB IS
00JIee 0OCO3HAHHOTO MOHUMAHHUS MaTePUATIBLHOTO €IMHCTBA MUPA;

c(hOpMUPOBAHHOCTh yMEHHUS MPOBOAUTH PACUETHl: C HCIOJIb30BaHUEM
MOHSATUM «MaccoBasi JIOJS BEIIECTBA B PacTBOPE» U «MOJISIPHAs KOHIICHTPAIUS»;
MaccChl BEIIECTBA WM 00BhEMA Tra3a M0 U3BECTHOMY KOJUYECTBY BEIIECTBA, MAcCe
uin 00bEMY OJHOTO W3 YYaCTBYIOIIUX B PEAKIIMU BEIIECTB; TEIUIOBOTO d(dekTa
peaKiuy; 3HAYEHUS] BOJOPOJHOrO IOKAa3aTesisl pacTBOPOB KHUCIOT M IIEIOYEH ¢
M3BECTHON CTEMEHBIO AMCCOIMAIMU, Macchl (00bEéMa, KOJWYECTBA BEIIECTBA)
MPOJYKTa PEAKIUM, €CIM OJHO U3 MCXOJHBIX BEHIECTB JJaHO B BHJIE pacTBOpa C
onpeneIEHHOM MAacCOBOM JI0JIeH pacTBOPEHHOTO BEIIECTBA WJIM JIAHO B M30BITKE
(MMeeT mpuMecH ); JOTU BhIXO/a MPOAYKTA PEaKInK;, 00bEMHBIX OTHOIIICHUH ra30B;

c(hOpMUPOBAHHOCTh YMEHHUH: CaMOCTOSTENIbHO TUIAHUPOBATh W MPOBOIUTH
XUMUYECKUNA  JKCIEPUMEHT  (MpPOBEACHHME  peakuuMid  HOHHOro  OOMEHa,
MOATBEPKACHNUE KAaUeCTBEHHOI'O0 COCTaBa HEOPTaHWYECKUX BEIIECTB, ONpe/IeTIeHUE
Cpeabl PacTBOPOB BEIIECTB C TOMOIIBK) HWHIWKATOPOB, W3YyYECHHUE BIIUSHHUSI
pasnuYHBIX  (PAKTOPOB HA CKOPOCTh XMMHUYECKOW PpEaKIMH, pPEIICHUE
OKCIEPUMEHTANIbHBIX 3a7a4 1o TemaM «Mertauiely u  «Hemeramis»y) ¢
COOJII0JIEHUEM TpaBUil 0€30MacHOro OOpallleHHs C BEHIeCTBaMU U J1ab0paTOPHBIM
o0opyaoBaHueM, GOPMYyIUPOBATH IIEJTh UCCIAEAOBAHUS, MPEACTABIATH B PA3IMYHOM
dbopMe  pe3ynbTaThl  JKCINEPUMEHTa, AaHAJIU3UpOBaTh W  OIECHHMBATh  HX
JIOCTOBEPHOCT;



c(hOpPMHUPOBAHHOCTh YMEHHI: COOJII0O/IaTh TTpaBUJIa MOJb30BAHUS XUMUIECKOM
mocysoM M j1abopaTopHbIM OO0OpyAOBaHWEM, OOpAIIeHHWS C BEIIECTBAMH B
COOTBETCTBUHM C WHCTPYKIMSMH TIO BBITIOJHEHUIO JTAOOPATOPHBIX XUMHUYECKUX
OTBITOB, JKOJIOTHYECKH I€JeCO00pa3HOro TOBEACHHUS B OBITY U TPYIOBOMU
JEATEIIBHOCTH B LIEJIIX COXPAHEHUS] CBOErO 3JI0POBbSI, OKPYXKAIOIIECH MPUPOTHOU
cCpeabl U JOCTHUXKEHUS €€ YCTOWYMBOrO pa3BUTHS, OCO3HABATh OIMACHOCTh
TOKCHUYECKOT'O JICUCTBUSI HA YKUBBIC OPTAaHU3MbI OMPEACIEHHBIX HEOPTaHUYECKUX
BEILIECTB, TOHMMAas cMbIci noka3arens [1JIK;

c(OpPMHPOBAHHOCTh, YMEHUM: OCYIIECTBIIATH II€JICHANPABICHHbBI TOUCK
XUMUYECKON MHGOPMALIMK B PA3IMYHBIX UICTOYHUKAX (HAy4Hasi U y4eOHO-Hay4YHAas
JauTepaTypa, CpecTBa MaccoBoi uHbopMmaruu, HTEepHET U Apyrue), KpUTHIECKU
aHATM3UPOBATh XUMHUUIECKYI0 HHPOPMAIIHIO, TepepadaThiBaTh €€ U UCIIOIH30BAThH B
COOTBETCTBHH C IMOCTABJICHHOMN Y4eOHOMU 3a/1aueH.
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3.2 Kell“)OHBI Ka 60H0131,I1[e KUCJIOTBI Cﬂnoxclllime 21 Eubmorexa ITOK
' - \ap ' https://m.eds00.ru/d69df650
s¢upsl. XKupsr
bubmuorexa [JOK
3.3 YTeBOzEI ? https://m.edso00.ru/d69df650
Htoro no pazneny 41
Pa3znea 4. A3oTconepkamye opraHudecKkue coe{uHeHust
bubmuorexa [JOK
4.1 AmuHbl. AMHHOKHUCIIOTHL. benku 12 https://m.edsoo.ru/d69dfe50
Hroro no pazgeny 12
Pa3zgea S. BoicokomoJieKky/IsIpHbIE COeIMHEHUS
bu6mmoreka [IOK
5.1 BBICOKOMOJIEKYIIIPHBIE COETMHEHUS 6 https://m.eds00.ru/d69df650
Htoro no pazneny 6
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102
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11 KJIACC

KounyecTBO 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne i/ P Konrpoabnsie | IIpakTHyeckue (1ubp )
NMPOrpaMmblI Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
Pa3nen 1. TeopeTnueckue 0OCHOBBI XUMUM
Crpoenue atoma. [lepuoanueckuit 3akoHn
1.1 u Ilepuoanueckas cucTeMa XUMHYECKHAX 9 bubnmorexa LHOK
' P https://m.edsoo.ru/2dd57f24
sneMenToB [. 1. MenneneeBa
12 Ctpoenue BemiectBa. MHorooopasue 11 1 bubnuorexa [JOK
' BELIECTB https://m.edso00.ru/2dd57f24
bubmuorexa [JOK
1.3 X 19 1 3
MMITACCIE peaidiy https://m.edso0.ru/2dd57f24
Hroro mo pazueny 39
Pa3nen 2. Heoprannuyeckasi Xumust
bu6mmoreka [JOK
2.1 H 1 1
eMeTaLIEt 3 3 https://m.edso00.ru/2dd57f24
bu6mmoreka [JOK
2.2 M 23 1 2
CTaLIBt https://m.edsoo.ru/2dd57f24
Hroro no pazgeny 54
Pa3znen 3. Xumus u :Ku3Hb
31 Meroabl MO3HAHUS B XUMHUH. XUMUS U 9 bubnmoreka [JOK
' YKHM3Hb https://m.edsoo.ru/2dd57f24
Hroro no pazgeny 9
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HOYPOYHOE INIVIAHUPOBAHUE

10 KUIACC
KoumnuectBo yacos
Ne HMara DJIeKTpOoHHbIe HU(pPOBbIE
Tema ypoka KonTpoabubie | IlpakTnueckue
n/n Bcero H3yuyeHusi = oOpa3oBaTejibHbIE Pecypchbl
padoThI padoThI
[Ipenmer u 3HaueHue
OPraHU4YeCKON XUMHH,
1 MIPE/ICTABIICHHUE O 1 bubmmorexa HOK
e https://m.eds00.ru/3686e6f5
MHOT000pPa3uu OPraHuYECKUX
COCIMHEHUN
DJIEKTPOHHOE CTPOEHUE
aToma yriepoja (OCHOBHOE U
2 B030 yréHEoe C(()CTO}IHI/I}I) 1 bubmorexa HOK
YA ' https://m.edsoo.ru/Oce6fd4c
BanenTHble BO3MOXKHOCTH
aTroMa yriepoja
XuMuyeckas CBs3b B
OpTaHUYECKUX COCTMHECHMSIX.
3 Mexaau3mMbl 00pa3oBaHUS 1 bubmorexa HOK
. P https://m.eds00.ru/8d39f5c8
KOBaJICHTHOM CBSI3U, CIIOCOOLI
paspsbliBa CBsA3EH
Teopus cTpoeHus
4 0 rallequcin COeIMHEHNI 1 bubmmorexa [TOK
p https://m.eds00.ru/9e595ch8
A. M. byrneposa
Buaer uzomepun:
5 CTPYKTYypHas, 1 bubnuorexa [IOK
[IPOCTPAHCTBEHHAS. https://m.edso00.ru/b0e61661
OnekTpoHHbIe 3 ()EKTH B
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MOJIEKYJIaX OPTraHUYECKUX
COCIUHEHUN

IIpencrapienue o
Kiaccuukanuu u

bu6mmoreka [JOK

0 cHeTeMatirieckad https://m.edsoo.ru/c212dd21
nomenkiarypa (IUPAC)
OpPTaHMYECKUX BEIICCTB

7 Knaccudukanus peakuuii B bubnnoreka [JOK
OPraHUYEeCKOW XUMUHU https://m.edsoo.ru/ba5706aa

8 CucreMmaru3anus u bubmuorexa [JOK
00o01IeHne 3HaHUH 110 TeMe https://m.edsoo.ru/87a37cab
AJKaHBI: TOMOJIOTHYCCKHIA
psn, odmas popmya,

9 HOMEHKJIaTypa U U30Mepus, bubmmorexa [IOK
3JIEKTPOHHOE U https://m.edso0.ru/25a14636
MIPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKYI

10 DOu3nYeCcKrue U XUMUYECCKHIE bu6mmoreka [JOK
CBOMCTBA aJIKaHOB https://m.eds00.ru/3137711c
Haxoxxaenue aqkaHoB B

11 npupoe. CriocoOsl bu6nuorexa [IOK
MIOJIy4EHUS U IPUMEHEHUE https://m.edso0.ru/259b0a5h
AJIKaHOB
[{uxmoankaHbl: oOmas
dbopmysa, HOMEHKJIATypa 1

12 U30MepHUst, 0COOEHHOCTH bubnnoreka [JOK

CTPOEHHS U XUMHUYECKHUX
CBOWCTB, CITIOCOOBI MOJTy4EHUS
Y IIPUMEHEHUE

https://m.eds00.ru/156730d2
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Pemenne pacuéTHbIX 3a7a4 Ha
orpeziesieHue MOJIEKYIIPHOM
(bopMyIIbl OPraHU4YECKOro
BEIIECTBA I10 MAaCCOBBIM

bu6mmoreka [JOK

13
JOJISIM aTOMOB 3JIEMEHTOB, https://m.edsoo.ru/bf84d8eb
BXOJISIIIIUX B €TI0 COCTAaB.
Cucremaruzamnus u
000011ICHIE 3HAHUM 110 TEME
AJIKEHBI: TOMOJIOTHYECKHUI
psa, obmas popmyina,
HOMEHKJIATypa, JICKTPOHHOC
14 1 IIPOCT aH};I")rBeHHoe ’ bubmorexa OK
poCIp https://m.edsoo.ru/273b0ale
CTPOEHHUE MOJIEKYII.
CrtpyKTypHas U LUC-TpaHC-
M30MEpHs aJIKEHOB
®dusnyecKkue 1 XUMHYECKUE
15 CBOICTBA ajikeHOB. I[IpaBuiio bubmorexa HOK
P https://m.edso00.ru/21069ccd
MapkOoBHHMKOBa
16 CnocoObI noy4YeHus u bubnuotexa [JOK
IIPUMEHEHHE aJIKEHOB https://m.eds00.ru/665dc058
[Ipaktrueckas padorta Ne 1 o
17 teme "Tlomydenue sTuiieHa u bubmorexa [JOK
v . https://m.eds00.ru/0941eed8
M3Yy4YEHUE €ro CBOMCTB
Pemenune pacuéTHbIX 3a1a49 Ha
18 ONPEAEIIEHUE MOJIEKYJIIPHOU bubmuorexa [JOK
(bopMyITBI OPraHUIECKOTO https://m.edsoo.ru/e9ea9921
BeIlleCTBA
19 AnKaveHbl: CONPsHKEHHBIE, bu6nmoreka [JOK

HN30JIMPOBAHHBLIC,

https://m.edso0.ru/04298c0a
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KyMYJIHpPOBaHHbIE.
Oco0eHHOCTH ANEKTPOHHOTO
CTpOCHUS

20 XuUMHYECKHE CBOHCTBA bubmuorexka [JOK
CONPSIKEHHBIX TUCHOB https://m.edsoo.ru/e561253d

21 CnocoObI 1oTydeHus 1 bubnnoreka [JOK
MIPUMEHEHUE AJIKAJUEHOB https://m.edsoo.ru/1aa81660
AJIKUHBI: TOMOJIOTUYECKUH
psn, odmas opmya,

99 HOMEHKJIATypa, JIEKTPOHHOE bubnnoreka [JOK
Y IIPOCTPAHCTBEHHOE https://m.edso0.ru/68b6cc4c
CTPOEHUE MOJIEKYII,
dbuznyeckue cBoiicTa

93 XUMHUYECKUEe CBOMCTBA bubmuoreka [JOK
AJIKUHOB https://m.eds00.ru/23493a93

24 KauecTBeHHBIE peaKkIMK Ha bubnnorexa [JOK
TPOMHYIO CBA3b https://m.edsoo.ru/7b1c48da

o5 Crioco0bI nostyueHust u bubnuorexa [JOK
IIPUMEHEHUE aJIKUHOB https://m.edsoo.ru/a6f9alea
Pemenue 3agau: pacu€rsl 1o

26 YPaBHEHHIO XUMUYECKON Bubmorexa LIOK

https://m.edsoo.ru/5db8e526

peakuuu

97 CucremaTtuzauus u
000011IeHrEe 3HAHU I10 TEME
ApEHBbI: TOMOJIOTHYECKUH Psif,

28 obmas popmyna, bubnmnoreka [JOK

HOMEHKJIaTypa. DJIEeKTPOHHOE
U TIPOCTPAHCTBEHHOE

https://m.edsoo.ru/a92a7094
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CTPOCHHE MOJIEKYJ OC€H30J1a 1
TOJTyOJIa, X (PU3HYECKUE
CBOMCTBA

29

XUMHUYECKHE CBOMCTBA
ApPCHOB: PEAKIIUU 3aMEIICHHS

bu6mmoreka [JOK
https://m.edsoo.ru/a44alaed

30

XHUMHUYecKre CBOMCTBA
apEeHOB: PeaKIUu
MPUCOSANHCHHUS, OKUCIICHUE
rOMOJIOTOB OeH30J1a

bu6mmoreka [JOK
https://m.edsoo.ru/a44alaed

31

Oco0EHHOCTH XUMUYECKUX
CBOMCTB CTHpPOJIA

bubmuorexa [JOK
https://m.edsoo.ru/d5018a54

32

Pemenne pac4y€THbIX 3a1a4 HA
OIIpEJIETICHUE MOJIEKYJIIPHON
(bopMyIbl OPraHMYECKOro
BELIECTBA

bubmuoreka [JOK
https://m.edsoo.ru/53461a2c

33

CriocoObI nostyyeHust u
pPUMEHEHHE apeHOB

bu6mmoreka [IOK
https://m.edsoo.ru/6f717d09

34

['eHeTHUECKAs CBS3b MEXKITY
Pa3InYHBIMH KJIACCAMHU
YTJIEBOJJOPO/IOB

35

Pacuérsl o ypaBHEHUAM
XUMHUYECKHUX PEAKIIUH.
Cucrematuzanuus U
000011IeHrEe 3HAHU I10 TEME

36

ITpuponnsrii ras. [lomyTHble
He(TSAHBIE ra3bl

37

KameHHBIi yroas U IpoIyKThI
ero nepepadoTKu

bu6nmoreka [JOK
https://m.eds00.ru/69b3398b
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38

Hedtb 1 criocobs! e€
nepepabotku. [IpumeHenne
IPOJYKTOB NEpepadOTKU
HeTH

bu6mmoreka [JOK
https://m.edsoo.ru/21f9de78

39

['eHeTHueCKast CBS3b MEXKITY
Pa3IMYHbIMHU KJIaCCaMU
YTJIEBOAOPOIOB

40

l'anorenonponsBoHbIE
YIJIEBOIOPOOB: AIEKTPOHHOE
CTPOCHHUE; pEaKIINI
3aMelleHus rajoreHa

bubmuoreka [JOK
https://m.edsoo.ru/82b4d759

41

JleWicTBue 1Ieouei Ha
raJOreHIPOU3BOIHBIC.
B3aumoneiictBue
JIHUTaJIOreHaIKaHOB ¢ MarHUEM
Y LIHHKOM

42

Cucremaruzanus u
0000111eHIE 3HAHUIT 110
paszneny "YrieBonopoasr"

bu6mmoreka [JOK
https://m.edsoo.ru/20e89f22

43

KonTponbHas padbora no teme
"Vrnesonopoast"

bu6mmoreka [JOK
https://m.edso00.ru/95c9e298

44

IIpenenbHbIe OTHOATOMHBIE
CIUPTHI: TOMOJIOTHYECKHHA
pan, obmas hopmyna,
CTpOEHHE MOJIEKYI,
U30MEepHsi, HOMEHKJIATypa,
Kiaccupukanus, pusnueckue
CBOMCTBA

bu6mmorexa [JOK
https://m.edsoo.ru/df04c5cd
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XUMHUYECKHE CBOMCTBA

45 MIPEACIbHBIX OTHOATOMHBIX bubmmorexa [JOK
pedl A https://m.edsoo.ru/26ee34fe
CIIUPTOB
CniocoOslI nosy4eHus u
46 MIPUMEHEHNE OTHOATOMHBIX bubmorexa LHOK
P A https://m.eds00.ru/484100000000000
CIIUPTOB
[Ipocteie 3¢upsr:

47 HOMEHKJIaTypa U U30MEpHsS, bubnnoreka [JOK
0COOCHHOCTH (PU3UYCCKUX U https://m.edsoo.ru/c2c788b2
XUMHYECKHX CBOMCTB
MHOroaroMHbIE CIIUPTHI:

STUJICHTIIUKOJb U TIULEPHH, bubmmoreka [JOK

48
X PU3HYECKHE U https://m.edsoo.ru/ee4d84aa
XUMHUYECKHE CBONCTBA
CniocoOslI noy4eHus u

49 MIpUMEHEHHUE I\?I,II—IIOFOEITOMHLIX Bubmmorexa LIOK

P https://m.edsoo.ru/d12e567d
CIIUPTOB
®DeHo: CTPOCHHUE MOJIEKYIIHI,
50 ¢du3nueckre CBOUCTBA Bubmorexa LIOK
' https://m.edso0.ru/2ce726f8
ToxcuuHOCTH (heHoa

51 XuMudeckue CBONCTBa but6mmoreka [JOK
(denona https://m.eds00.ru/037ca5f9

59 CnocoObI noydeHus u bubnunoreka [JOK
npuMeHeHue eHosa https://m.edsoo.ru/c77ddf4c
[TpakTiueckast paborta Ne 2.

53 Pemienue bu6mmorexa [JOK

JKCIIEPUMEHTAJIBHBIX 3a7a4
no teme "CrupTsl ¥ GpeHossr"

https://m.edsoo.ru/fd0ced09
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CI/ICTCMaTI/IBaI_II/IH n

bubmuoreka [JOK

54
000011IeHrE 3HAHU I10 TEME https://m.edsoo.ru/1810cb9b
Anbaeruapl 1 KETOHBI:
3JICKTPOHHOE CTPOCHHE
55 KapOOHWJIBHOW TPYIIIIHI; bubnunoreka [JOK
TOMOJIOTUYECKUE PSAIbI, https://m.edsoo.ru/b139beaa
obmras popmyna, ©30MepHs U
HOMEHKJIaTypa
AJbaernasl 1 KETOHBI:
56 (du3HYECKUEe CBOMCTBA; bubmmorexa [JOK
’ https://m.edso00.ru/c887425¢
peaKIuy MPUCOSTHHCHUS
Peakmnu okucieHus u
57 KauyeCTBEHHBIE PEAKIINU bubmorexa HOK
peakdl https://m.edsoo.ru/a393baa9
albJETUI0B U KETOHOB
58 Crioco0b! nostyueHust bubmmorexa [IOK
albAeTHUI0B U KETOHOB https://m.edsoo.ru/520d1c51
OnHOOCHOBHEBIE MpeeTbHbIC
59 KapOOHOBBIE KUCIIOTHI, bu6mmoreka [JOK
O0COOCHHOCTH CTPOCHHUS UX https://m.edsoo.ru/fecOb113
MOJICKYT
M3omepusa 1 HOMEHKIATypa
60 Ka 601?01351)( KHCJIOT nyp bubmorexa [IOK
P o7 https://m.eds00.ru/700cc87b
¢buznyeckue cBoicTBa
XUMHYECKHE CBOUCTBA
61 MIPENEBHBIX OJHOOCHOBHBIX bubmorexa [TOK
p https://m.edsoo.ru/40e6e0e9
KapOOHOBBIX KHUCIIOT
62 Oco0eHHOCTH CBOWCTB bubnuorexa [JOK

MYpPaBbHHOI KHCIIOTHI.

https://m.edsoo.ru/bb31be71
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MHuoroob6pa3ue KapOOHOBBIX
KHCJIOT

Oco0EHHOCTH CBONCTB:
HEIpeAeIbHBIX U
apOMaTHYECKHX KapOOHOBBIX,

bu6mmoreka [JOK

63 0
HHKAPOOTOBRIX, https://m.edsoo.ru/83a08773
THJIPOKCUKAPOOHOBBIX
kuciot. IIpencrasurenn
BBICHINX KapOOHOBBIX KHCIIOT
64 [TonsiTHE O MPON3BOAHBIX bubmmorexa [IOK
KapOOHOBBIX KHUCIIOT https://m.edsoo.ru/0d162d9d
CriocoObI mosryueHust 1
65 MpPUMEHEHHE KapOOHOBBIX Bubmorexa LIOK
p p https://m.eds00.ru/7¢065c9d
KHUCIIOT
CrnosxHble 3(hUpbI:
TOMOJIOTHUECKUH psif, o01mas bu6nuorexa [IOK
66
dbopmyna, nzomepus u https://m.edsoo.ru/adfffe6d
HOMEHKJIaTypa
67 DOu3n4eCcKue U XUMUYECCKHIE bu6mmoreka [JOK
cBoiicTBa 3(hHpoB https://m.edsoo.ru/ad6b94b2
Pemenne pacu€THbIX 3a1a4:
M0 YPAaBHEHHUIO XUMHYECKON
68 peaknuu, Ha ONpe/IeIICHIe
MOJIEKYJISIPHOM (OpMYJIBI
OpPraHUYeCKOTO BEIECTBA
[TpakTuueckas padota Ne 3.
bu6mmorexa [{OK
69 Pemenne

SKCIICPUMCHTAJILHBIX 3a/1a4

https://m.edsoo.ru/486671fb
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o Teme "KapOoHoBBIE
KUCJIOTHI. CitoxHBIE dpuphI"

Kupsl: ctpoeHue,

70 (bu3HYeCKre U XUMHUIECCKHE bubmorexa HOK
. https://m.edsoo.ru/a19c5b98
CBOMCTBA (THIPOJIN3)
Oco0OeHHOCTH CBOMCTB
JKUPOB, COAEPKALUX OCTATKH bubnuoreka [IOK
71
HEIPEACIIbHBIX )KUPHBIX https://m.eds00.ru/b0331922
KUCHOT. Kupsl B IpUpO/JIe
Mpbuta Kak COJTHM BBICILIUX
KapOOHOBBIX KHCIIOT, HX
72 Morolee nencreue. [lorarue buGnnorexa [IOK
' https://m.eds00.ru/3c566565
O CHUHTETHYECKHX MOIOIIUX
cpenctBax (CMC)
['enetnyeckas cBs3b
73 YIJIEBOIOPOAOB U bu6nuorexa [IOK
KHUCJIOPOACOAEPKAIINX https://m.eds00.ru/56790c96
OpPTraHUYECKUX BEIECTB
74 Pacuérsl o ypaBHEHUAM
XUMUYECKHUX PeaKLnn
CucreMaruzanus u but6mmoreka [JOK
75 .
000011IeHrEe 3HAHU 10 TEME https://m.edsoo.ru/f8eaf2eb
OO61as xapakTepucTUKa
76 YTJIEBOJIOB M KJIaCCU(UKAITUS bubmuorexa [JOK

yTJIeBOJIOB (MOHO-, TU- U
MoJIMCaxapubl)

https://m.edsoo.ru/7a9693al
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Monocaxapuabl: puznyeckue

77 CBOMCTBA U HaXOXKJICHHUE B bubmmorexa [JOK
A https://m.edsoo.ru/b4bdda2d
IpupoJIe
[IpumeneHue TIIrOKO3bI, €&

78 3HAYCHHE B bubmuoreka [JOK
JKHU3HEIEATEIbHOCTH https://m.edsoo.ru/5e61122d
opranm3ma
Jucaxapunpl: caxaposa,

79 MaJibTO3a M JIaKTO3a. bubmuoreka [JOK
Haxoxnenue B mpupoje u https://m.edsoo.ru/eb0384e7
MIPUMCHCHHE JIUCAXAPHJIOB
[Tonucaxapuael: cTpoeHue

80 MaKpOMOJIEKYJ, pu3ndecKkue bubnmoreka [JOK
1 XMMHYECKHE CBOMCTBA, https://m.edsoo0.ru/72a04508
MIPUMEHEHHUE

81 [TonsiTrie 06 UCKYCCTBEHHBIX bubnunoreka [JOK
BOJIOKHaX https://m.eds00.ru/6216e766
Pemenne pacueTHbIX 3a1a4 Ha

82 onpeeseHue 10U BbIXoJa bubnmnoreka [JOK
MPOAYKTA PEAKIUU OT https://m.edsoo.ru/7fde4 7ef
TEOPETUIECCKH BO3MOXHOTO
Cucrematuzanuus u

83 00001IeHNe 3HAHUI 110 bubmorexa HOK

o https://m.edso0.ru/08d4364c
pazueny
KonTponbhas pabota no teme
" bubmuorexa [JOK
84 Kucnopoconepxaniue

OpraHUYecKHue coequHeHus"

https://m.edso00.ru/42c6678e
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AMWHBIL: KTaccupUKaIms,
CTPOCHHE MOJIEKYII, 001Iast

85 dbopmyia, u3oMepHs bubmorexa HOK
pMYyIa, P, https://m.edsoo.ru/efa7e6ca
HOMEHKJIaTypa U (pu3nyeckue
CBOMCTBA
86 XuMHUYECKue CBONCTRA bubmuorexka [JOK
anrpaTHIeCKuX aMUHOB https://m.edsoo.ru/1bc5cf80
AHUJIMH: CTPOEHNE aHWINHA,
87 0COOEHHOCTHA XUMHUUYECKUX bubmmorexa [IOK
o https://m.edsoo.ru/39cd21f1
CBOICTB aHWIMHA
CriocoObI mosryueHust 1
88 npUMEHEeHHE AT (aTHIECKUX Bubmorexa LIOK
P https://m.edso0.ru/eal38763
aMHUHOB
AMUHOKHCIIOTHI:
HOMEHKJIATypa U H30MePH,
89 (I)I/IBI/I‘IGCKI/IZI;BOI\;ICTBEI ’ bubmiorexa LIOK
' https://m.edsoo.ru/d1773e80
OTtaenpHBIE MTPEICTABUTENN
0-aMHUHOKHUCJIOT
XHUMHUYECKHEe CBOMCTBA
AMHHOKHUCIIOT, HX
90 OHMOJIOTHYECKOE 3HAUEHUE bubmorexa [IOK
https://m.edsoo.ru/77df705a
amMuHOKuCIOT. CHHTE3 U
THIPOJTU3 TICTITHIOB
benku xkak npupoHbIe
91 [OJIUMEDBL, CTPYKTYPHI bubmorexa [JOK
PEI, CTPYKTYP https://m.edsoo.ru/429e9899
OEJIKOB
92 XUMHUYECKUE CBONCTBA bu6mmoreka [JOK

OEJIKOB

https://m.edsoo.ru/6237306d



https://m.edsoo.ru/efa7e6ca
https://m.edsoo.ru/1bc5cf80
https://m.edsoo.ru/39cd21f1
https://m.edsoo.ru/ea138763
https://m.edsoo.ru/d1773e80
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A3oTcoaepxaiiue

TreTEPOLUKITNYECKUE

93 coenuHeHUs. HykiienHOBBIC bubmorera [JOK
KHCIIOTHL: COCTAB, CTPOCHHE 1 https://m.edsoo.ru/521d1431
Ouosiornyueckas poib
[IpaxTuueckas padora Ne 4.
Pemenne

94 AKCIIEPUMEHTAJIbHBIX 337124 bubmmorexa [IOK
0 TeMe "A30TCOEpIKAIIIE https://m.edso00.ru/8e3c02d1
OpPraHUYeCKHUE COCTUHEHUS"
[IpakTrueckas padora Ne 5.
Pemienne

95 AKCTICPUMEHTAIIBHBIX 3a71a4 bubmorexa OK
o Teme "PacosHABARIE https://m.edsoo.ru/bde3fdf6
OpPraHMYeCKUX COCTUHEHUMN"
KoHTpoinbHas pabora 1o Teme

96 " A3oTCoIepIKaIIue BH@HOTeKa HOK
T —— https://m.edso0.ru/ce561bc7
OCHOBHBIC TIOHATHS XHMHH
BBICOKOMOJICKYJISIPHBIX

97 COCTMHEHHUI M METOJIbI HX bubmorexa HOK
CHHTE3a —TIOMIMEpU3AII 1 https://m.edsoo.ru/7aa63ebd
TTOJIMKOH ICHCAITUS

08 IInactmaccel. Y tunuzanus u bu6mmorexa [JOK
nepepaboTka MiacTuka https://m.edso0.ru/82242¢e0f
DnacToMepbl: HaTypaJIbHBIN Bu6morexa [IOK

99 CUHTETHUYECKHUE KAYIYKH.

Pesnna

https://m.edso0.ru/246103ec
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100

Bonokna: HaTypanbHbIe,
HCKYCCTBEHHBIE,
cuntetnueckue. [lomumepst
CHEIMAIbHOTO Ha3HAUYEHUS

bu6mmoreka [JOK
https://m.edsoo.ru/5963a601

101

ITpakTrueckas padota Ne 6.
Pemenne
AKCIIEPUMEHTAJIbHBIX 3aa4
o teme "Pacrio3HaBanue
IJIACTMACC ¥ BOJIOKOH"

bu6mmoreka [JOK
https://m.edsoo.ru/3aebd77a

102

O06o00mmenue u
CUCTEMATH3aLMsI U3yYEHHOIO
Mmarepuaa 1o TeMe
"BbICOKOMOJIEKYIISIpHBIE
coenuHeHus"

bubmuoreka [JOK
https://m.edsoo.ru/6a22ble8

OBIIEE KOJIMYECTBO YACOB
I10 ITPOTPAMME

102
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11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kourpoabnbie | IIpakTuueckue
n/n Bcero u3ydyeHusi  odpa3zoBaTesbHbIE
padoThI padoTshI
pecypcsbl
1 Atom. CocTaB aTOMHBIX sJIEP. 1 bubmmoreka [JOK
Xumuyeckuit aneMeHt. M30Tonsl https://m.edsoo.ru/59c112ee
5 CrtpoeHne 3IIeKTPOHHBIX 000JI0YEeK 1 Bbu6moteka LJOK
aTOMOB, KBaHTOBEIC UM CJIa https://m.edsoo.ru/b4d9fffa
3 Knaccudukanus XuMuaeckux 1 bubnunoreka LIOK
9JIEMEHTOB (S-, P-, d-, f-3;1eMenTHI) https://m.eds00.ru/61294af9
4 Pacrnipenenenue 371€KTpOHOB MO 1 bubmmoreka [JOK
ATOMHBIM OpPOHTAIISIM https://m.edsoo.ru/f5f750fe
DNEeKTPOHHBIE KOH(UTYpaIu
5 aTOMOE BJICMCHTOBq)B OZEOBHOM u 1 bubmorexa HOK
. https://m.edsoo.ru/8149e846
BO30YKIAEHHOM COCTOSIHUH
5 OeKTpOHHbIE KOH(PUTypallii HOHOB. 1 bubmuoreka [IOK
DIIEeKTPOOTPULIATETEHOCTh https://m.edsoo.ru/a0764b24
Ileproanueckuii 3aK0H U
[Iepnoanueckas cucrema
bu6nmorexa LIOK
7 XUMHYECKUX 3jieMeHToB J[. 1. 1
. https://m.eds00.ru/16957c01
MenieneeBa, CBA3b C COBPEMEHHOU
TEOpHUEH CTPOEHHUSI aTOMOB
3aKOHOMEPHOCTH U3MEHEHUS
8 CBOMCTB XMMHUYECKHX AJIIEMEHTOB U 1 bubmorexa [TOK
https://m.eds00.ru/f8468927
00pa3yeMbIX UMH MIPOCTHIX U
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https://m.edsoo.ru/61294af9
https://m.edsoo.ru/f5f750fe
https://m.edsoo.ru/8149e846
https://m.edsoo.ru/a0764b24
https://m.edsoo.ru/16957c01
https://m.edsoo.ru/f8468927

CJIOKHBIX BCHICCTB 110 I'pyIiraM u
nepuoagam

Cucremarusanus 1 00001eHne

bubnunorexa LIOK

9
3HaHMUH 110 TEME https://m.edsoo.ru/8fad2942
Buner xumMuueckou CBSI3H.
Mexanu3mbl 00pa3oBaHMs
10 KOBAJIEHTHOI cBs13u. Bomopoanas bubnnorexa LHOK
' p https://m.eds00.ru/5a8072af
CBsA3b. MeXMOJIEKYIISIpHBIE
B3aNMOJICHCTBHSA
BaneHaTHOCTE 1 BaJICHTHBIC
1 BO3MOXKHOCTH aTOMOB. CBS3b bubnunoreka LIOK
ANEKTPOHHOU CTPYKTYPBI MOJIEKYJI C https://m.edso0.ru/3d2ca093
UX T€OMETPUYCCKUM CTPOCHHEM
[IpencraBneHuss 0 KOMIUIEKCHBIX
12 COEIMHEHUAX: COCTaB U buGnuorexa [IOK
) https://m.edso00.ru/8c66b12a
HOMEHKJIaTypa
BemectBa MoieKyasipHOTO U
13 HEMOJIEKYJIIPHOTO CTpOeHHUA. THmbl bubmuoreka [IOK
KPUCTAJUIMYECKUX PELIETOK U https://m.edsoo.ru/e167635b
CBOMCTBA BEIIIECTB
[TonsaTHE O AUCTIEPCHBIX CUCTEMAX.
14 IIpencraBiaenne 0 KOJUIOMIHBIX bubmorexa LHOK
el A https://m.edsoo.ru/da2c70e4
pacTBopax
WcTrHHBIE pacTBOPHI: HACKIIIIEHHBIE
15 1 HEeHACHINIEHHBIE, PACTBOPUMOCThH bubmmorexa TIOK
P p ' https://m.edsoo.ru/e9ccdd8d
Kpucramnoruapatsl
16 Crioco0OsI BeIpaXeHHST KOHIIEHTPAIU! bubnuotexa [JOK

pacTBOpOB

https://m.eds00.ru/328e653a
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Pemrenue 3aa4 ¢ UCIOIBL30BaHUEM
HOHATHUH ""MaccoBas qOJIA

bub6nmoreka [IOK

17
pacTBOpEHHOTO BellecTa', https://m.edsoo.ru/785e0ab4
"MOJIsIpHAasi KOHLIEHTparus"

18 Knaccudukanust 1 HOMEHKIIaTypa bubmuorexa [JOK
HEOPraHUYECKUX BELIECTB https://m.edsoo.ru/bf9e108d
CucremaTtu3sanus 1 0000IICHUE bubmuorexa [IOK

19 .
3HAHUI 110 TEME https://m.edsoo.ru/8d2c6a3a
KonTtponpsHas pabora mo Temam
"Crpoenue atoMa. [lepuoanueckuit

20 3akoH u [lepuonnueckas cucrema bubmmoreka [JOK
XUMH4YECKHX 31eMeHToB /l. 1. https://m.edsoo.ru/70a60aa4
Mengeneena", "CTpoeHue BelecTBa.

MHoroo6pa3ue BemiecTs"
Knaccudukanus XuMuaeckux
peaKkuuii B HEOPraHUYECKOU U

21 OpraHUYECKON XUMHUH. 3aKOH bubnmnorexa [JOK
COXPAHEHHUs MACChl BELIECTB; 3aKOH https://m.edsoo.ru/6335cdd2
COXpaHEHUS U MPEBPAIICHUS YHEPTUU
MPU XUMHYECKUX PEAKIIHIX
TenoBbie 3¢ (HEKTH XUMUYECKUX

22 eakimi. TepMoXxuMHUYeCcKue bubnnorexa [JOK
P - 1eP https://m.edsoo.ru/d1db86da
ypaBHEHUS
Brruucnenus mo ypaBHEHUSIM

23 XUMHYECKHUX PEAKIIUI 1 bubmmorexa TIOK

p https://m.eds00.ru/87b13954
TEPMOXUMHUYECKUM YPABHEHUSIM
CKOpOCTb XMMHUYECKOHN pEeaKluH, €€
24 3aBUCHUMOCTD OT Pa3JIMUHbIX

¢axTopoB. Katanus u karanuzaTtopsl
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I'omorenHsIe Ir€TCPOrcHHLBIC

25
peaxkuuu
[TpaxTrueckas padota Ne 1 mo teme
26 "BiusiHue pa3nudHbIX GaKTopoB HA bubmorexa LOK
P . P | https://m.edsoo.ru/1facaldl
CKOPOCTh XUMUYECKOM peakuu
97 OOpatumbie 1 HEOOpATUMBbIC bubnmnoreka HOK
peakuuu. XuMU4YECKOE paBHOBECUE https://m.eds00.ru/30952f9b
[TpakTrueckas padota Ne 2 o Teme
08 "BrusiHue pa3naHbIX GaKTOPOB HA bubnnorexa [JOK
IIOJIOKEHUE XUMUYECKOTO https://m.edsoo.ru/3bf34el7
paBHOBecHs"
DNEKTPOTUTHYCCKAST TUCCOIIUAITHS.
29 CI/IJII)HI:IG U CIIa0bIe AIICKTPOIIUTHI bubmmorexa [IOK
P ' https://m.eds00.ru/5f766bdf
Cremnenp AuCCOIUAIINH
Honnoe npoussenenue Boabsl. Cpena
30 BOJHBIX EII)CTBO oB. Bogopo HLII:>'I bubmorexa LIOK
A P POB. BOAOPOA https://m.eds00.ru/3966ca89
nokasarenb (pH) pactBopa
I'maponus coneit. Peakium,
31 1} (I)[felcalo ue B aCTB(L)I ax brbmmorexa [TOK
P B P P https://m.edsoo.ru/09d5adbd
AIEKTPOIUTOB
[Tpaktuyeckas padora Ne 3 o Teme
32 "XHUMHUYECKUE PEAKIIUU B PACTBOPAX brbmmorexa [JOK
P B P P https://m.edso0.ru/2e3daeb0
JIIEKTPOJIUTOB
OKHCITUTEIIEHO-BOCCTAaHOBHUTEIBHBIC
33 eaknuu. BaxHeWe OKUCIIUTEH U bubmmorexa [JOK
PeaKIt. https://m.eds00.ru/56226060
BOCCTAHOBUTEITH
34 MeTto/1 371eKTPOHHOTO (3JIEKTOHHO- bubmuoteka [IOK

HOHHOTO0) OanaHca

https://m.edsoo.ru/fb691387
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35 DJIEKTPOJIN3 PACTBOPOB U PACILIIABOB bubmmoreka [JOK
BEIIECTB https://m.edsoo.ru/93fb97d2

36 Pemenne 3amaq pa3IinyHbIX TUIIOB bubnnorexa LHOK

Aatp https://m.edsoo.ru/5a859d16

37 Pemrenue 3a1a4 pa3InyHbIX THIIOB bubmorexa LIOK

atp https://m.edsoo.ru/5afa265d
Cucremarusanus 1 00001eHe
38 3HAHUH 110 TeMe " XUMHUYECKHUE bubnnorexa HOK
" https://m.edso0.ru/c161eb85
peakuu

39 KonTtponpsHast pabora o Teme bubnuoreka [IOK
"Xumuueckue peakuu"” https://m.edsoo.ru/a8a0a930
ITososxenne HEMETAIIOB B
[Iepnoanueckoii cucreme

40 XUMHYEeCKHX deMeHToB JI. U. bubnnorexa [{OK
MemnneneeBa 1 0COOEHHOCTH https://m.edsoo.ru/8ca2dcad
CTpoeHus ux aToMoB. Ouznueckue
CBOIiCTBa HEMETAIIOB
AnoTponus HeMeTaJIoB (Ha

41 npUMepe KUCIopoa, cepsl, pocdopa bubamorexa LOK

pHUMEp pOAd, CCPRL, p https://m.edsoo.ru/ef92c91c
U yIJieposa)

42 Bonopona: nonyyenue, Gpusndeckue u bubmuoreka [IOK
XMMHUYECKHE CBOMCTBA. [ Mapuibl https://m.edsoo.ru/0aa8f613
I"amoreHsl: HAX0KAECHHUE B IPUPOIE,

43 CTHIOCOOBI TTOTyYCHHS q)mnqpecine " bubmmorexa LIOK

yi L https://m.edsoo.ru/4e223795
XUMHUYECKHE CBOMCTBA
I"anorenoBoopoasl. Baxxunenmme
bu6nunorexa LIOK
44 KHCIIOPOJICOICPKAIINE COSTUHEHUS

TaJIOTCHOB

https://m.edsoo.ru/6b3255e6
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JlabopaTopHble U MPOMBIILIICHHBIE
CIOCOObI OJTyYEHHS TaJOTCHOB.

bub6nmoreka [IOK

45
[IpruMeHeHue raJoreHoB U Ux https://m.edsoo.ru/6971aca4
COCIMHEHUN
[TpakTuueckas padora Ne 4. Pemenue
46 AKCIICPUMEHTAJIbHBIX 3a/1a4 110 TEME bubmorexa LOK
" P " A https://m.edsoo.ru/8b26fecd
T"anmorensl
Kucnopon: naboparopueie u
IPOMBIIIJICHHBIE CIIOCOOBI
47 NOJy4YeHUs1, PU3NIECKUE U bubmorexa LIOK
YHCHI, y https://m.edsoo.ru/c8abc36a
XUMHYeCKHue cBoicTBa. O30H.
[TprMeHeHre KUCI0PO/Ia M 030Ha
bubmuoreka [{OK
48
OKCHAEL H IEPOKCHEL https://m.edso0.ru/5¢8816a0
49 Pemrenne 3a1a4u pa3andHbIX THIIOB bubmorexa OK
AaTp https://m.eds00.ru/2b6d8bab
Cepa: Hax0XXJICHHE B PUPOJIC,
50 cn(l)jco6LI HOJIH CHUS (;)H3II)/II{I;CKI/Ie " bubmmorexa LIOK
i L https://m.edsoo.ru/46afae16
XUMHUYECKHE CBOKCTBA
bu6nmorexa LIOK
51 C
CPOBOAIOPOA, CYIbGHIEI https://m.eds00.ru/7¢875999
Kucnopojcoaepxaiiue coeIMHEHUS
52 cepbl (I;c06eJII{Hr;CTEI CBOMCTB CEpHOM bubmorexa LOK
pEL- P https://m.edsoo.ru/8cfa2548
KHCJIOTBI
[IpakTuueckas padora Ne 5. Perenue
but6mmoreka [IOK
53 AKCIIEPUMEHTATBHBIX 33124 TI0 TEME

"Cepa u e€ coenuHeHus"

https://m.edsoo.ru/0afb05e4
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A3OT: HaXOXJIEHUE B IPUPOJIC,
CIOCOOBI MOJTydeHHUsI, PU3NUECKHE U

bub6nmoreka [IOK

54
XMMHYECKHE CBOMCTBA. AMMUAaK, https://m.edsoo.ru/badd2255
HUTPU/IBI
Kucnoponconepxaiiye coeAMHEHUS

55 azora I())cﬂo(iefllﬁll)oc;:ll CBOfICTHB bubmmorexa [JOK

o https://m.edsoo.ru/e2965afe
A30THOW KHCIIOTHI

56 IIpuMenenue a3ora u ero bubnuoreka [JOK
COoeTMHEHUI. A30THBIE YA0OOpEHUS https://m.eds00.ru/129f5059
docdop: HAXOKACHUE B IPUPO/IE,

57 CIIOCOOBI TIONTyYeHUsI, PUINICCKUE U bubmmoreka [JOK
XUMHUYeCKHe cBoicTBa. Dochuapl u https://m.edsoo.ru/9a6b43ec
dbochun
Oxcupsl docdopa,

58 (1)0(:(1)?) c((l)) e(bxcz ne kuciotel. Conun bubmorexa LIOK

p If prRat ' https://m.edsoo.ru/c7a2d429
dbocdopHOIi KHCTOTHI

59 [Tpumenenue pochopa u ero bubmmnoreka HOK
coeaunenuil. @ochopHsie y100peHus https://m.edsoo.ru/a218070a
[Tpaktuyeckas padora Ne 6. Pemenue

bu6nmorexa LIOK
60 9KCIIEPUMEHTANBHBIX 3a7a4 10 TeEME
https://m.edso00.ru/8175ac3f
"A30T 1 pocop u ux coenuHeHus"
Yrnepoa: HaXxoXIeHUE B PUPOJIE,
AJUIOTPOITHBIE MOAU(PUKALIIY; bubnmnorexa [JOK

61
buznyecKkue 1 XuMHUYECKHe https://m.edsoo.ru/1eb19f9e
CBOMCTBA, IPUMEHEHHE
Oxkcun yraepona(ll), oken

A yraepoza(ll) bubmmoreka [IOK

62 yraepona(lV), yroyipHas kuciora u

eé comn

https://m.edsoo.ru/dba58adf
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bub6nmoreka [IOK

63 P
CUICHHE 33/1a1 PASIIIHBIX THIIOB https://m.eds00.ru/6029b609
Kpemunii: HaxoXaeHHUE B IIPUPOJIC,
64 05000651 MOJTyYeHHS (1)H3H§efxne u bubmorexa LIOK
YACHI, https://m.eds00.ru/143558ab
XUMHUYECKHUE CBOKCTBA
65 Oxkcua kpemuusi(1V), kpemuueBas bubnuorexa [IOK
KHCJIOTa, CUIUKATHI https://m.edsoo.ru/3170e7b1
[IpumeneHne kpeMHus U €ro bubnuoreka [JOK
66 coenuHeHuii. CTEKJI0, €ro https://m.edsoo.ru/393cdac0
MOJIy4eHHUE, BUbI CTEKIIA https://m.edsoo.ru/5823cefb
67 Pemenue 3aga4 pa3nu4yHbIX TUIIOB bubmorexa [JOK
A&t p https://m.eds00.ru/b624f801
68 CucremaTu3sanus 1 0000IICHIE bubmuoreka [IOK
3HaHui o teme "Hemeranmanr" https://m.edsoo.ru/6e864db5
69 KonTtponpsHast pabora o Teme Bu6moteka [IOK
"Hemerammsr" https://m.edso0.ru/d0484c76
70 AHanu3 pe3ynbTaToB KOHTPOJIBHON bubmmnoreka HOK
paboThl, KOPPEKITUs OMHOOK https://m.edsoo.ru/2b7e9510
ITonoxxeHrue MeTalsioB B
Ilepuonnueckoi cucreme
7 XUMHUYECKHUX 3JIEMEHTOB. bu6mmoteka IIOK
Oco0eHHOCTH CTPOCHUS https://m.eds00.ru/9839c16c
AIEKTPOHHBIX 000JI0UEK aTOMOB
METaJIOB
O6mue ¢uznyueckue CBOCTBa
bubnunorexa LIOK
72 MeTasuioB. [I[puMeHeHne MeTaioB B

OBITY U TEXHUKE

https://m.edsoo.ru/51dac9d3



https://m.edsoo.ru/6029b609
https://m.edsoo.ru/143558ab
https://m.edsoo.ru/3170e7b1
https://m.edsoo.ru/393cdac0
https://m.edsoo.ru/5823cefb
https://m.edsoo.ru/b624f801
https://m.edsoo.ru/6e864db5
https://m.edsoo.ru/d0484c76
https://m.edsoo.ru/2b7e9510
https://m.edsoo.ru/9839c16c
https://m.edsoo.ru/51dac9d3

73 CmuiaBsl MetauioB. Kopposus bubmmoreka [JOK
METaJJIOB https://m.edsoo.ru/42b872e3
74 Pemrenue 3agad pa3andHBIX TUIIOB bubnnorexa LHOK
p https://m.edsoo.ru/e3de37b6
DIEKTPOXUMUYECKUN PSiJ
75 HaIpsDKeHUH MeTaiaoB. Oo1ue bubmorexa LIOK
P ’ https://m.edsoo.ru/94eb377a
CIIOCOOBI TIOJTYYSHHUS METAJLIOB
OO01mas XxapakTepUCTHKA METAJUIOB
|A-rpynnet [lepuoaudeckoii
CHCTEMBI XUMHAUYECKHUX 3JIEMEHTOB.
76 Hatpuii u xanuii: moiryuyeHue bubnnorexa [JOK
p ' i ’ https://m.edsoo.ru/e12c26b3
(bu3HYECKUE U XUMUYECKHE
CBOICTBa, MPUMEHEHHE MTPOCTHIX
BEIIECTB M UX COCIMHEHUIN
OO0m1as XxapakTepUCTUKA METAIIOB
IHA-rpynnst [lepuoanueckoit
CHCTEMBI XUMHUUYECKHUX 3JIEMEHTOB.
77 Marxuii 1 KaabIUH: IOJIyYeHHE bubmorexa HOK
F oMY ’ https://m.edso0.ru/7c3e49c0
buznyecKue 1 XUMUYECKHE
CBOICTBa, MPUMEHEHHE MTPOCTHIX
BEIIECTB U UX COEIUHEHUI
78 JKEcTKOCTh BOABI U CIIOCOOKI €& bubnmorexa LIOK
YCTpaHEHHUs https://m.edsoo.ru/c74bfae9
AntoMuHUH: Iony4yeHue, pusndeckue
79 A XUMHYECKUE CBOMCTBA bubmorexa LIOK
’ https://m.edso00.ru/0e79b266
MIPUMCHEHUE
80 AMpoTepHbIe cBOMCTBA OKCHIA U bubmuoteka [IOK

TUAPOKCHU A AJIFOMUHMUA,

https://m.edsoo.ru/5d12d318



https://m.edsoo.ru/42b872e3
https://m.edsoo.ru/e3de37b6
https://m.edsoo.ru/94eb377a
https://m.edsoo.ru/e12c26b3
https://m.edsoo.ru/7c3e49c0
https://m.edsoo.ru/c74bfae9
https://m.edsoo.ru/0e79b266
https://m.edsoo.ru/5d12d318

TUAPOKCOKOMIIJICKCHI aJIIOMUHUSA, UX
IIPUMCEHCHHUEC

81 Pemenue 3aay pa3nuMaHbIX TUIIOB
[Tpaktuueckas padora Ne 7. Pemenue
bubnunorexa LIOK
82 AKCTIIEPUMEHTAIBHBIX 3a]1a4 110 TEME
" " https://m.edso00.ru/27a4af43
MeTtasuibl TJIaBHBIX TOATPYIIIT
OO0m1as XxapakTepUCTUKA METAIIOB
83 mo6ouyHbIX toArpym (b-rpyrm) bubmuorexa [IOK
Ilepronnueckoit cucTemsl https://m.eds00.ru/610d7431
XAMHUYECKHUX DJIEMEHTOB
duznyeckre 1 XMMHUYECKHE CBOMCTBA
84 XpOMa # €ro COeIUHEHNH, X bubnnorexa [IOK
p ’ https://m.edsoo.ru/9911bef3
IPUMCHCHUE
Baxwueiime coeiMHEHNs] MapraHia.
85 Ilepmanranat Kauwsi, €ro bubsmorexa [IOK
P g https://m.eds00.ru/039d69c8
OKHUCJINTEILHBIE CBOMCTBA
dusnyeckue U XUMUYECKHE CBOMCTBA
86 JKeJie3a ¥ €ro COSIMHEHUH. bubmmoteka IIOK
ITony4yenue u NpUMEHEHHE CILIABOB https://m.edsoo.ru/1b7f8741
JKenesa
dusnyeckue 1 XUMUYECKHE CBOMCTBA
87 MeIU U €€ CoeqUHEHNI, UX bubnnorexa LIOK
’ https://m.edso0o.ru/2bc0f954
MIPUMCHEHUE
dusnyeckre 1 XUMHUYECKHE CBOIICTBA
88 [IMHKA U €r0 COeUHEHUH, NX bubnunoteka [IOK

IIpUMeHeHne. [ HIPOKCOKOMILIEKCHI
LIMHKa

https://m.edsoo.ru/b1f2beal



https://m.edsoo.ru/27a4af43
https://m.edsoo.ru/610d7431
https://m.edsoo.ru/9911bef3
https://m.edsoo.ru/039d69c8
https://m.edsoo.ru/1b7f8741
https://m.edsoo.ru/2bc0f954
https://m.edsoo.ru/b1f2bea1

[TpakTuueckas padota Ne 8. Pemenue

bubnunoreka LIOK
89 9KCIIEPUMEHTANIBHBIX 3aa4 10 TeMe
https://m.edsoo.ru/a6e352ea
"Mertasuibl T0OOYHBIX TTOATPyIT"
90 Pemenue 3a1a4 pa3nuvIHBIX TUTIOB bubmmorexa [JOK
AP https://m.edsoo.ru/a8b83d83
O060011eHNEe U CUCTeMAaTU3aIH
91 M3YYEHHOTO MaTepuaa o TeMe bubmorexa LIOK
HSYHCHTHOTO MATep https://m.eds00.ru/e91fe975
Mertanibl
92 KonTponbhas pabota no Teme bubmmoreka [JOK
"Metamns" https://m.edso00.ru/83f63ea3
93 AHanu3 pe3yiabTaTOB KOHTPOJIbHOMN bubmmoreka [JOK
paboThI, KOPPEKIIHS OIMHUOOK https://m.edsoo.ru/9ebff2fd
Ponb xumun B obecieueHun
94 YCTOMYMBOTO Pa3BUTHUSA bubnuoreka [IOK
yenoseuecTBa. [loHsATHE 0 HAYYHBIX https://m.edso0.ru/080fe1f0
METO/IaX UCCIIEAOBaHMS BEIIECTB
HaydHble IPUHITUIIBI OpTaHU3AIAH
95 XUMHYECKOT0 IPOU3BO/ICTBA. bubmuoreka [IOK
[TpombIeHHBIE CTTOCOOBI https://m.edsoo.ru/2e45a44f
MOJTyYSHUST BRKHEHUIITNX BEIIECTB
XUMUYECKOE 3arpsi3HEHUE
96 OKPVYXKAIOLIEH CpENbI U €r0 bubmorexa HOK
24 P https://m.edsoo.ru/9f11bf51
MOCTIEACTBUS
97 XUMHS U 310POBbE YEIOBEKA. bu6muoreka [JOK
JlekapcTBEHHBIE Cpe/ICTBA https://m.edsoo.ru/a6552721
Xumus numu. Poabs XuMuu B
. bubnuotexa [JOK
98 o0ecrevyeHny MUIIeBOn

0€30I1aCHOCTH

https://m.edsoo.ru/1f7b5bd2



https://m.edsoo.ru/a6e352ea
https://m.edsoo.ru/a8b83d83
https://m.edsoo.ru/e91fe975
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https://m.edsoo.ru/9ebff2fd
https://m.edsoo.ru/080fe1f0
https://m.edsoo.ru/2e45a44f
https://m.edsoo.ru/9f11bf51
https://m.edsoo.ru/a6552721
https://m.edsoo.ru/1f7b5bd2

99 Kocmernueckue u napdromepHbie 1 bubmmoreka [JOK
cpeacta. beiToBas xumus https://m.edsoo.ru/da42d5a9
XHUMHS B CTPOUTEITLCTBE.
100 Baxkueiimue ctpouTeIbHBIE U 1 Bubmaorexa ITOK
p https://m.edso0.ru/61e69003
KOHCTPYKITMOHHBIC MaTEpHAJIbI
XUMHA B CEIILCKOM XO3SHCTBE.
101 Opragnyeckue U MUHEpPaJIbHBIE 1 Bubmaorexa ITOK
p p https://m.edsoo.ru/fd39587d
ynoopeHust
102 CucremaTtu3sanus 1 0000IICHIE 1 bubmuoreka [IOK
3HAHHUHU II0 TEME https://m.edsoo.ru/db979c70
OBIIEE KOJIMYECTBO YACOB I10 102

[NPOT'PAMME



https://m.edsoo.ru/da42d5a9
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IPOBEPSEMBIE HA EI'D 110 XUMUU TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Koxa

NpoBePsSIeMOro
TpeOoOBaHNS

1

11

IIpoBepsiemble TPeOOBAHUS K MPEAMETHBIM pe3yJbTaTaM
OCBOEHHS OCHOBHOI 00pa30BaTeIbHON MPOrpaMMbl CpeTHEero
0011ero o6pa3oBaHus

BJ'IaI[eHI/Ie CHCTEMOM XUMHUYECKUX 3HaHHI>'I, KOTOpasA BKIOYaCT:

OCHOBOIIOJIATAIOIINE MOHATHS (XMMHUYECKUI JJIEMEHT, aTOM, H30TOIIBI,
SNIEKTpOHHAsE 000J0YKa artoma, S-, p-, O-’JIeKTpOHHBIE OpOHTAIH
aTOMOB, OCHOBHOE U BO30YKIEHHOE COCTOSIHUE aTOMA, HOH, MOJIEKYJIa,
BAICHTHOCTb,  3JIEKTPOOTPUIATENBHOCTh,  CTENEHb  OKHCIICHHS,
XAMHYECKast CBsi3b (G- M T-CBfI3b, KPATHBIC CBSI3M), THOPHIH3ALUS
aTOMHBIX OpOMTaNell, KpuCTaJJIMYecKas peléTKka, MOjb, MOJIIpHas
Macca, MOJSPHBI 00BEM, MOJIIpHAsS KOHIEHTpAIHs, PaCcTBOPHI
(MCTHHHBIE, TUCIIEPCHBIE CUCTEMBI), KPHCTAJUIOTUAPATHI, YIIICPOIHBIH
cKeneT, (pyHKIMOHANbHAs TPYNINa, PaguKall, U30MEpbl, CTPYKTypHas
¢dopmyna, wu3omepuss (CTpyKTypHas, TreoMmeTpuueckas  (uuc-,
TPAHCU30MEPHsI), TOMOJOTHMYECKHI pPsii, TOMOJIOTH, YTIJIIEBOJOPO/IBI,
KUCIIOPOJI- M a30TCOAEPIKAIIEe COSTUHEHNUS, OMOJIOTMYECKH aKTHBHBIC
BellecTBa (YIrJIeBOJIbl, )KUPBI, OCJIKH), MOHOMED, OJIMMEp, CTPYKTYPHOE
3BEHO, BBICOKOMOJIEKYJISIPHBIE COEIUHEHMS, KPEKUHT, PU(POPMUHT,
TUIIBI XHUMHWYCCKUX peaKuHﬁ (OKI/ICJ’II/ITCJ’IBHO-BOCCTaHOBI/ITeJ'H)HI)Ie,
9K30- M SHAOTEPMHUECKHE, PEaKIMM HOHHOTO OOMEHa, TOMO- H
reTeporeHHble, 00paTUMble U HEOOpaTUMBIE), PACTBOP, NEKTPOJIHUTHI,
HEDJICKTPOJIUTHI,  DJIEKTPOJIUTHYECKAass  JUCCOIMANMs,  CTEIeHb
JMCCOLMAIINY, OKHCIHUTENb, BOCCTAHOBHUTENb, 3JEKTPOJIN3, CKOPOCTh

XHUMHYECKOH pCaKknuu, XUMHYECKOC paBHOBeCI/Ie)

1.2

TEOPUH M 3aKOHBI (TEOPUS XUMUUYECKOTO CTPOCHHUS OPTraHUYECKHX
BemiectB A.M. byTnepoBa, Teopust 3IEKTPOTUTHIECKON THCCOIMAIINH,
[lepuonnueckuii 3akon [[.1. MeneneeBa, 3akOH COXpaHEHUsI Macchl),
3aKOHOMEPHOCTH, CUMBOJIMYECKHUI SI3bIK XMMHUHU, MUPOBO33PEHUECKUE
3HaHUS, JIeKAIIUE B OCHOBE TOHUMAHUS MIPUYMHHOCTH U CUCTEMHOCTH
XUMHUYECKUX SIBJICHUN, COBPEMEHHBIE NPEACTABICHHUS O CTPOCHUU

BCIICCTBA HA AaTOMHOM, MOJICKYJIAPHOM U HAAMOJICKYJIIDPHOM YPOBHAX




1.3

MNpCaACTaBJICHUA (o) MEXaHU3Max XUMHNYCCKHUX peaKHI/Iﬁ,
TCPMOANHAMHWYCCKUX u KHHCTHYCCKHX 3aKOHOMCPHOCTAX nux

IMPOTCKAHUA, O XUMHUYCCKOM PABHOBCCHHU, TUCIICPCHBIX CUCTEMAX

14

1.5

(dakToNOrMUecKue CBEIEHUS O CBOMCTBAaX, COCTaBe, MOJIYYCHUH U
0e30IaCHOM  HUCITOJIb30BAaHWM  BOKHEHIIMX  HEOPTaHMYECKUX U
OPraHWYECKUX BEHIECTB B OBITY M MPAKTHYECKOW JEATEITbHOCTH

4eJI0BeKa
o0ure HayyHble MPUHIUIBI XUMHUYECKOIO IPOU3BOJICTBA (Ha IpUMEpE
IIPOU3BOACTBA CEPHOM KHUCIOTHI, aMMHAaKa, METaHOJa, MepepadoTKu

HeTH)

CdopMupoBaHHOCTb YMEHUIA BBISBIISATD:

2.1

2.2

XapaKTepHbIC TPU3HAKKM W B3aUMOCBSI3b HM3YUYCHHBIX IOHSITHA,
NPUMEHSITh COOTBETCTBYIOIIUE IMOHSATHSI MPH OIMUCAHUHM CTPOCHUS U
CBOMCTB HEOPIaHUYCCKUX U OPTraHMYECKUX BEIECTB M UX MPEBPAICHUI
B3aMMOCBSI3b XMMHUYCCKHUX 3HAHHUU C MOHATHSAMHU U IMPEACTABICHUSIMHU
JIPYTHX TIPEIMETOB JiIs 00JI€€ OCO3HAHHOTO MOHUMAHUS U O0BSICHECHUS

CYIITHOCTHU MAaTCPUAJIBHOTI'O CAMHCTBA MHpPa

CdopMUpOBaHHOCTH YMECHHSI HCITOJIB30BATh:

3.1

3.2

HAMEHOBAHUS XHMHUYCCKUX COCAUHCHUMH MCKAYHApOAHOI'o COro3a
TeOpeTquCKOﬁ n HpHKHa,Z[HOﬁ XUMHUHU MW TpPHUBHAJIBHBIC HA3BAHHA
BCIICCTB, OTHOCAMIUXCA K MH3YUCHHBIM KJlaCCaM OPraHUYCCKHUX U

HEOPraHWYECKUX COCTUHEHUI
XUMHUYECKYI0 CHUMBOJIHKY JJISi COCTaBJICHUs (POPMYT HEOPTaHMUECKUX

BEUIECTB,  MOJEKYJISPHbIX M  CTPYKTYpHBIX  (pa3BEpPHYTHIX,

COKpAIEHHBIX U CKEJIETHBIX) (POPMYIT OPraHNYeCKUX BELECTB

ChopMHpPOBaHHOCTH YMEHUS KJIACCU(DUITMPOBATD:

4.1

HCOPTraHNMYCCKUEC BCIICCTBA, CAMOCTOATCIIBHO BI)I6I/IpaTI> OCHOBaHHs H

KPpUTCPpUHN U KJ'IaCCI/I(I)I/IKaI_II/II/I HN3Yy4YaCMbIX XUMUYCCKUX 00BEKTOB

4.2

OpPraH"nvdcCKrUC BCIICCTBA, CAMOCTOATCIBHO BI)I6I/IpaTI> OCHOBAaHHsA H

KPpUTCPpUHN I KJ'IaCCI/I(I)I/IKaI_II/II/I HN3Yy4YaCMbIX XUMHUYCCKUX 00BEKTOB

4.3

MO Pa3IMYHBIM MPH3HAKAM (YHCITY M COCTaBy PEarupyrolluX BEIECTB,
TermmoBOMY J(PQeKTy peakiuy, HW3MEHEHHIO CTeNeHEeH OKUCIICHHS
AJIEMEHTOB, 0OPATUMOCTH PEAKIINH, YIACTHIO KaTaln3aTopa)

CdopMupoBaHHOCTH YMEHHS XapaKTEPU30BATh FJIEKTPOHHOE CTPOCHUE
aTOMOB (B OCHOBHOM U BO30YXJEHHOM COCTOSIHUM) U HOHOB

XUMHYECKHX 3JIeMEHTOB | — 4 mepuonos Ilepuonnueckoil cucTemsl




JA.N. MenaeneeBa 1 X BaJICHTHbIE BO3MOKHOCTH, UCITOJIb3YS OHATHUSA

S-, p-, 0-35IeKTpOHHBIE OPOUTAIIN, SHEPTETHYECKUE YPOBHU

ChopMupoBaHHOCTH YMEHHSI OOBACHATH 3aKOHOMEPHOCTH M3MEHEHUS
CBOWCTB XMMHUYECKHUX 3JEMEHTOB U 00pa3yeMbIX UMH COCIMHEHHUU IO

nepuoaaM U rpymnmnam

7.1

7.2

7.3

ChopMUpOBaHHOCTh YMEHHUSI COCTaBJISITH YPAaBHCHUS XUMHUYECKUX
pEaKIMii ¥ paCKphIBATh UX CYIIHOCTD:
OKHCITUTEILHO-BOCCTAHOBUTEIILHBIX peakiuii MOCPEIICTBOM
COCTaBJICHUS JICKTPOHHOTO OaJlaHCa ATHX PeaKIuit

YPaBHEHHsSI PEaKIUil pa3IMYHBIX THIIOB; TIOJHBIC M COKPAIIEHHBIC
yYpaBHEHHsI PEaKIUHd HMOHHOTO OOMEHa, YYHTHIBAas YCJIOBUA, IPH
KOTOPBIX 3TH PCAaKIMKU UAYT 10 KOHIA

peakuuii TUAPOIM3a, Peaklnii KOMILIEKCO0Opa3oBaHus (Ha MpuUMepe

TUAPOKCOKOMILIEKCOB IIMHKA U AJTFOMUHUSA )

CdopMUpOBaHHOCTH YMEHHS ITOATBEPIKIATh:

8.1

Ha KOHKPETHBIX NpPHUMEpPAaX XapaKTep 3aBHCHUMOCTH PEAKIUMOHHOMN
CIIOCOOHOCTH OPraHMYeCKUX COEIUHEHUH OT KpaTHOCTH U THUIIA
KOBaJICHTHON CBSI3U (G- M T-CBSI3M), B3aUMHOTO BJIMSHUS aTOMOB U
rpynn aToMOB B MOJIEKYJIaX, a TaKkKe OT O0COOEHHOCTEH peaau3alnuu

Pa3JIMYHBIX MEXAaHU3MOB IIPOTCKAHU A peaKuHﬁ

8.2

XapaKTCPHBIC XUMHNYCCKHEC CBOMCTBA BCIICCTB COOTBETCTBYIOIINMHA

HKCIIEPUMEHTAMMU U 3aIIUCSIMU YPABHEHUN XUMUYECKUX PEAKIUI

CdopMupoBaHHOCTh YMEHHUS XapaKTepU30BaTh COCTAB U Ba)kHeHIIne
CBOMCTBA BEIECTB, IPUHAICKANUX K ONPEACIIEHHBIM KilaccaM |
rpyImnam COeAMHEHUH (MpOCThle BEIIECTBAa, OKCUABI, THAPOKCH]IBI,
COJIM; YTJIEBOAOPO/IbI, MPOCThIE 3PUPHI, CIUPTHI, (PEHOIIBI, aJTbAETHIBI,
KETOHBI, KAPOOHOBBIE KHUCIIOTHI, CIIOKHBIE d(PUPHI, KUPbI, YIJIEBOIbI,

aMUHBl, aMUHOKHCIIOTBI, O€JIKH)
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10.1

ChopMHPOBAaHHOCT, YMEHHUSI TPOBOJUTH PACUYETHI MO XHUMHUYECKUM
dbopMynaM U ypaBHEHUSM XUMHUYECKHX PEAKIUN C HCIOIH30BAHUEM

(I)I/I3I/I‘-ICCI(I/IX BCJIIMYHH:

Macchl (00bEMa, KOTMUECTBA BEIIECTBA) MPOAYKTa PEAKITHH, €CIIH OJHO
M3 HCXOJHBIX BEIIECTB JIaHO B BHUJE pacTBOpa C ONpenenEéHHOMN
MacCOBOM JT0JIeH paCTBOPEHHOTO BEIIECTBA MIIH JaHO B H30BITKE (MMEET

MIPUMECH )

10.2

MaccoBOM WM 00BEMHOM IO, BBIXO/1A MPOAYKTA pEeaKIIUU

10.3

TEIIOBOTO 3P dexTa peakuuit




10.4

00BEMHBIX OTHOILLIEHUN Ta30B

10.5

M0 HaXOXKJICHUIO XUMUYIECKOM (POPMYITBI BellecTBa

11

Biagenue cuctemMoil 3HaHUK O METOJAaX Hay4HOI'O IO3HAHMS SIBICHUN
HOPUPOJbI, HCHONb3YyeMBIX B €CTECTBEHHBIX HAayKax U YyMEHHE
OPUMEHATh 3TU 3HAHUA TPU HKCIEPUMEHTAIBHOM HCCIEI0BaHUU
BEIIECTB U JJIsl OOBSICHEHUS! XUMUYECKUX SIBICHUH, MIMEIOLINX MECTO B
IPUPOJIE, TPAKTUUYECKOMN NEATENbHOCTH 4Y€JIOBEKAa U B ITOBCEIHEBHOMN

KHU3HHU

12

13

14

15

ChopMUpOBaHHOCTh YMEHHS TPUMEHSTH (HMCIOJB30BATh) 3HAHUS O
COCTaB€ M CBOMCTBaxX BEIIECTB MJISI HKCIEPUMEHTAIbHON MPOBEPKU
TUIIOT€3 OTHOCHUTENBHO 3aKOHOMEPHOCTEW MPOTEKaHUS XUMHUYECKUX
peakiuii W TMPOTHO3UPOBAHUS BO3MOXKHOCTEH UX OCYIIECTBIICHUS;
CHUCTEMHbBIC XUMHUYECKHE 3HAHUA 11 OOBSICHEHUS W MPOTHO3UPOBAHUS
SBJICHUI, MMEIOLINX E€CTeCTBEHHOHAYYHYIO MPHUPONY; Ui TPUHATHS

I'paMOTHBIX peH_ICHI/Iﬁ HpO6J'ICM B CUTYyallusX, CBA3aHHBIX C XHMHUEH

ChopMupOBaHHOCTh YMEHUS IUIAHUPOBATh U MPOBOJUTH XUMHUUYECKUIL
OKCIIEPUMEHT (TOJyYe€HWE U HM3YYCHHE CBOMCTB HEOPTaHMYECKUX M
OpPraHMYeCKHUX BEIIECTB, KAaYEeCTBEHHBIC PEAKIUU YIIIEBOJAOPOIOB
Pa3IUYHBIX KJIACCOB U KUCIOPOACOIEPIKAIINX OPraHUYECKIX BEIIECTB,
pelIeHHe  OKCIIEPUMEHTANBHBIX  33aad [0  PaclO3HaBaHUIO
HEOPTraHMYECKUX M OPTaHUYECKHUX BEIIECTB) C COONIOJIEHUEM TPaBUII
Oe3omacHoro oOpalleHus C  BemlecTBaMM U JabOpaTOPHBIM
o0opynoBaHueM; (GOpMyIHPOBAThH LETU UCCIIEOBAHUS; PEACTaBIATh
B pa3NW4yHOM (opMe pe3ynbTaThl SKCIEPUMEHTa, aHAJIU3UpPOBaTh U

OLICHUBATb UX NOCTOBCPHOCTH

ChopMHPOBaHHOCTb YMEHHUS OCYIIECTBIIATh LIeIE€HANPaBICHHbINA MOUCK
XUMHUYECKOW HHGpOpMAallMM B pPAa3JIMYHBIX HCTOYHHMKAX (Hay4yHas H
yueOHO-HayuyHas JIuTepaTypa, CpelICTBa MaccoBOW MH(pOpMalUU, CETh
WutepHer u JApyrue), KPUTUYECKH AaHAIM3UPOBATh XHMMHYECKYIO
uHpOpMaIMIO, NepepadbaThiBaTh €€ M UCIOIb30BaTh B COOTBETCTBUM C

MOCTaBJIEHHOW y4eOHOM 3a1aueit

CpopMuUpOBaHHOCTh yYMEHHS IPOTHO3UPOBATH, AHAIM3UPOBATH U
OIICHUBATh HMH(POPMAITUIO C TO3UIUN IKOJOTUIECKON O0e30macHOCTH
MOCTIE/ICTBUI OBITOBOM U MPOW3BOACTBEHHON JIEATENHLHOCTH YeTOBEKa,
CBSI3aHHOW C TmepepabOTKOW BemecTB; CHOPMUPOBAHHOCTh YMEHUU
OCO3HAaBaTh  OMACHOCTh  BO3JCWUCTBUS HA JKUBBIE  OPTraHU3MBI
onpenenéHme BCIIECCTB, IIOHHMMasA CMBICJII IIOKa3aTeid npenenLHoﬁ

HOHYCTHMOﬁ KOHOCHTpAllU, W TMOACHATHL Ha IIPUMEpax CII0COOBI




YMCHBIICHUA U HNPCAOTBpAIICHUA HX BPCAHOIO BO3I[€I‘/JICTBI/ISI Ha

OpraHusMm 4CJI0BCKa



INEPEYEHD 2JIEMEHTOB COIAEPKAHUSA, ITPOBEPAEMBIX HA EI'J
11O XUMHNH

Kon

HpOBepﬂeMbIﬁ IJIEMEHT COACPKaHUSA

TeOpeTI/I‘IeCKI/IC OCHOBBI XMMHH

11

Crpoenue BeniectBa. CoBpeMeHHasi MOJIeNIb CTPOeHUs aToma. Pacripenenenue
AJIEKTPOHOB TIO SHEpreTudeckuMm ypoBHsIM. Kiaccuduxamuss XUMHUECKHUX
areMeHTOB. OCOOCHHOCTH CTPOCHUS SHEPreTUYECKHX YPOBHEH aTOMOB (S-, p-,
d-anemenToB). OCHOBHOE U BO30YXIEHHOE COCTOSIHUSI aTOMOB. DJIGKTPOHHAS

KoH(uUrypauus aroma. BaneHTHbIE 37IEeKTPOHBI

1.2

[Iepuonnueckas cucrtema xumudeckux dieMeHtoB JI.MI. Menneneesa.
®usnueckuit cmbica [lepuoanueckoro 3akona [[.M. MenneneeBa. [lpuuunsl u
3aKOHOMEPHOCTH HW3MEHEHHUS CBOMCTB DJJEMEHTOB M HX COCAMHEHUM I10
nepuojiaM M TpyInaM. 3aKOHOMEPHOCTH B HM3MEHEHHMH CBOMCTB MPOCTHIX

BCIICCTB, BOOOPOJAHBIX COGHHHGHHﬁ, BBICHIUX OKCHUJ0B U TUAPOKCUIOB

13

BanentHoctb. DnekTpooTpunatenbHOCTh. CTENeHb OKUCIICHUS

14

Bunbl xumuueckoi cBsA3M (KOBaJIEHTHAs, MOHHAsI, METAJUINYECKasi, BOAOPOIHAs)
U MexaHu3Mbl €€ oOpazoBaHMs. MeXMOJIEKYIspHblE B3aUMOJCHCTBUS.
BemectBa  MOJEKYJISAPHOIO M HEMOJIEKYJISAPHOIO  CTpoeHus.  Twuimsl
KPUCTAJIMYECKUX PEETOK. 3aBUCUMOCTh CBOMCTBA BELIECTB OT THIA

KPUCTAJUIMYECKON pEeHIETKN

1.5

Xumuueckass — peakuus.  Knmaccupukauus — XMMHUYECKHMX — peakuuid B

HEOPraHMYECKON U OpraHM4ecKoi XUMHUU. 3aKOH COXPaHEHUsI MacChl BELIECTB

1.6

CxopocTb peakiuy, €€ 3aBUCUMOCTb OT Pa3JINYHBIX (aKTOPOB

1.7

TennoBble 3¢ (deKThl XUMUYECKUX peakiuil. TepMoXxuMHuyeckre ypaBHEeHHs

1.8

1.9

1.10

1.11

O6paTI/IMBIe pCaKkIuu. XHUMHYECKOE paBHOBECHC. CDaKTopBI, BJIMAKOINUC Ha

COCTOsIHHE XUMHUYECKOro paBHoBecHs. [Ipunuun Jle [larense

DnekTponauTnueckas nucconnanus. CunbHble U cinadbie 2neKkTponauTsl. Cpena
BOJHBIX PACTBOPOB BELIECTB: KHCIHAas, HEWTpanbHas, IienoudHas. CreneHb
JTUccoIanyy. Peakiium HOHHOTO 0OMeHa

TlMupponus coneit. MonHoe mpousBenenue Boabl. Bogopoansiii mokaszarens (pH)
pacTBopa

CrnocoObl  BBIp@KEHHS  KOHIIEHTpAIlMM  pPacTBOPOB:  MaccoBas  JOJs
pPacTBOPEHHOrO BELIECTBA, MOJIIpHAs KOHLEHTpanua. HacelienHsie u

HCHACBIIICHHBIC paCTBOPLI, paCTBOPUMOCTD. KpI/ICTaHJIOFI/II[paTLI




1.12

OKHCIUTEIBFHO-BOCCTAHOBUTEILHBIC pCaKknuu. HOBCI[GHI/IG BCIICCTB B CpClax C

pa3HbIM 3HaYeHHeM PH. MeTosl aneKTpoHHOTOo OanaHca

1.13

DJIEKTPOJIN3 PaCTBOPOB U PaACIUIABOB COJICH

OCHOBBI HEOPTaHUYECKON XUMHUH

2.1

Knaccudukanus HEOPraHUYECKUX COCIMHECHU. Homenkiarypa

HEOPTraHNYCCKUX BEIICCTB

2.2

2.3

XUMHUYECKUE CBOMCTBA BAXKHEMIIMX METAUIOB (HATPUM, Kalduil, KaJIbLIMM,
MarHui, aJlfOMUHUH, [IUHK, XPOM, XKEJIe30, Mellb) U HX coenuHeHui. Oomue
CIIOCOOBI MOJTYYCHUSI METAJIJIOB

XUMHYECKHUE CBOMCTBA BAKHEHINIMX HEMETA/UIOB (TaJOTEHOB, CEphbl, a30Ta,
docdopa, yriepoma W  KpEeMHHUS) W HUX COCAUHEHUH  (OKCHUIOB,

KHUCJIOPOJICO/IEPKALIUX KUCIIOT, BOJAOPOIHBIX COEAUHEHUI)

2.4

TI'enernueckas cBI3b HEOPTraHNYCCKUX BCIICCTB, NPUHAMJICKAIUX K

Pa3IMYHbIM KJ1acCaM

2.5

##HPar#H#1 nenTnukanns HeopraHMueckux coeAuHeHnii. KauecrpeHHuble

p€aKiuu Ha HCOPraHNMYCCKUC BCIICCTBA U HOHBI

OCHOBBI OPraHUYECKON XUMUH

3.1

OCHOBHBIE  IIOJIOKEHUS TCOPHUU XHUMHYCCKOIO CTPOCHUA OPraHUYCCKUX
coenuHeHuit A.M. bytnepoBa. YriiepoHblii CKeleT OpraHu4ecKo MOJIEKYJIbI.
KpaTHOCTh XMMUYECKOW CBSI3U. S- M P-CBs3H. SP3-, SP2-, SP-TUOpUAM3AIMU
opOuTasneit aToMOB yriiepoja. 3aBUCUMOCTh CBOMCTB BEIIECTB OT XMMHUYECKOTO

crpoenust mosekyn. ['omonoru. ['omonornueckuii psaa. Mizomepus u uzoMepsl

3.2

[lonsiTne o  ¢yHkuuoHanbHOUW rpymnme. OpueHTaUuOHHbIE  A(PPEKTHI

3aMECTUTEIIEN

3.3

3.4

3.5

[IpencraBinenue o knaccuukanuy OpraHudeckux BeriecTB. HomeHkiatypa
OpPTaHMYECKUX COEAMHEHUN (CHCTEeMaTHuecKas) W TpUBHAJIbHbIE HA3BAHUSA

BaKHEHIIINX HpCI[CTaBHTeJIefI KJIACCOB OPraHNYCCKUX BCUICCTB

CBO60,[[HOpa,I[I/IKaHBHBII>'I M HOHHBIM MEXaHH3MBI peakuunu. Ilonsatue o

HykJieopuie u snexrpoduiie. [Ipasuno MapkoBuukoBa. [IpaBuio 3aiineBa

Ankanbl. XMMUYECKHE CBOMCTBA aJIKAHOB: TAJIOT€HUPOBAHUE, JETUIPUPOBAHUE,
TEPMUYECKOE pPa3JOKEeHHE, KPEKWHT, u3oMmepusanusi, ropenue. [lomyuenue
ankaHoB. [luxnoankanpl. Cnemuduka CBOWCTB IUKJIOATKAHOB C MaJIbIM

pa3sMEpoOM IHUKIJIA. Peakuuu NMPpUCOCAUHCHUA U palUKAJIBHOT'O 3aMCIICHUA

3.6

AJnkeHbl. XMMUYECKHE CBOMCTBA: peaKklMK MPUCOEANMHEHUS (TaJOTeHUPOBaHUE,
THJIPUPOBAHUE, THAPOTAIOTEHUPOBAHUE, THAPATALUs), TOPEHUS, OKHCICHUS U
noauMmepu3anyu. IIpoMblnuieHHble W 1a00OpaTOpHble CHOCOOBI MOMYYEHUs

AJIKCHOB




3.7

Ankaguensl. XMMHYECKHE CBOMCTBA aJIKaJUEHOB: PEAKLMHU IMPUCOEIUHEHUS
(ruapupoBaHMe, TaJOT€HUPOBAHUE), TOPEHU U noauMepusanuu. [loxydenue

AJIKaIUCHOB

3.8

AnkuHbl. XMMUYECKHE CBOMCTBA: PEAKIUH TPUCOEANHEHUSI (TaJIOT€HUPOBaHUE,
TUAPUPOBAaHUE, TUpATalUs, THIPOTAIOT€HUPOBAHNE) KaK CIOCO0 MONTYy4YeHUS
MOJIMMEPOB U JIPYrUX MOJE3HBIX NPOAYKTOB. Peakuuu 3amemenus. ['openue
aleTUJIEHA KaK MCTOYHMK BBICOKOTEMIIEPATYpHOIO IUIAMEHHU JUIsl CBapKH U

pe3ku MeTaiuioB. [Ipumenenue aneruineHa

3.9

Apenpl. XWMHYECKHE CBOMCTBa O€H30JIa: pPEaKIUU SIEKTPOYUIHLHOTO
3aMelIeHHs], MpHUCOeAUHEeHUs (TUIpUpOBaHHUE, TajJoreHupoBaHue). Peakuus
ropenusi. OcoOEHHOCTH XMMUYECKUX CBOMCTB Toiyousa. [lonyyenue Gensona.
Oco0eHHOCTH XHWMHUYECKHX CBOWCTB ctuposa. [lomumepusanusi ctuposa.

Crioco0blI MOTy9eHUS ¥ IPUMEHEHUE apOMATHYECKUX YTIIEBOIOPOIOB

3.10

Cnuptsl. IlpenenbHble OJHOATOMHBIE CHHMPTHL. XHMHUYECKHE CBOWCTBA:
B3aUMOJICICTBME C HATpUeM Kak CIoco0  YCTAHOBJICHHUS  HATWYUs
TUAPOKCOTPYIIBI, C  TaJOr€HOBOJOPOJAMU  Kak  CHoco0  MOJTy4eHHs
pacTBOpUTENICH, BHYTPU- M MEXMOJIEKYyJsipHas Jeruapartauusa. Peaxkuus
ropenus. [lomyuenue sTaHosa: peakiusi OpOKEHHUS TIIFOKO3bI, THIpaTaIus
STWJIEHA. OTWUJIEHIJIMKOJIb M IJIMLEPUH KaK IPEeICTaBUTENHU MPEAEIIbHbBIX

MHOI'0OQaTOMHBIX CIIMPTOB

3.11

3.12

®enon. XuMmuueckue cBOMCTBa (eHosa (peakiuu C HAaTpUEM, THIPOKCHUIOM

HaTpusi, 6pomom). [Tonyuenue penona

Anpaernapl. XUMAYECKUE CBOMCTBA MPEAEIBHBIX aIbJAECTUA0B: THIPUPOBAHMUE;
Ka4eCTBEHHbIE PEAKIMM Ha KapOOHWIBHYIO Tpynmy (peakuus «cepeOpsHoro
3epkanay, B3aumoaeiicteue ¢ rugpokcuom Meau (I1). Tlonyyenue npenenbHbIx
AIBACTUAOB: OKHCIICHUC CIHPTOB, Truaparanysa aneTUJICHA. AIICTOH KakK

NpeaACTaBUTECIIb KETOHOB. OcoOeHHOCTH PCaKn OKUCIICHUS allCTOHA

3.13

KapOoHoBbie KHCIOTHI. XUMHYECKHE CBOMCTBA MPENEIBHBIX OJHOOCHOBHBIX
KapOOHOBBIX KHUCIOT. OCOOEHHOCTH XMMHYECKHX CBOMCTB MYpaBbUHOM
KUCJIOTHL. [lonydeHue mnpenenbHbIX OJHOOCHOBHBIX KapOOHOBBIX KHCIIOT:
OKHCJICHUE AJIKAHOB, QJIKEHOB, NMEPBUYHBIX CIHPTOB, albIAETHMAOB. Bricime

MMPpEACIIbHBIC U HCITPCACIIbHLIC Kap6OHOBBIe KHCJIOTBI

3.14

Cnoxuble >@upbl U kupbl. CHocoObl MOJNy4yeHUs CIOXKHBIX 3(UPOB.
OO6parumocTh peakuuu sTepudukanuu. llpumeHeHue croXHBIX 3(UPOB B
nUIeBo u nmapdroMepHoil mpoMbInuUIeHHOCTH. JKUpPBI Kak CIOXXHBIE 3(UpPbI
[JIMLIEPUHA M BBICIIMX KapOOHOBBIX KHUCIOT. XHMMHUYECKHE CBOMICTBA >KUPOB:

TUAPUPOBaHUE, OKHCcIeHHe. ['Maponus, wiM OMbBUICHHE, )KMPOB Kak CIOC00




MPOMBINIJICHHOTO TIONYYSHHs COJIeH BBICIIMX KapOOHOBBIX KHCIOT. MBIIA Kak

COJIX BBICIIHX Kap60HOBI>IX KHCIIOT

3.15

XHUMHUYECKUE CBOMCTBA IVIIOKO3Bl: PEAaKUMM C YYacTHEM CIHMPTOBBIX H
IBJICTUAHOMN TPYII U MOJIOYHOKHUCIIOE OpokeHue. [IpumMenenue rimtoko3bl, e
3Ha4YEHUE B KU3HEeATeIbHOCTH opranusma. Jlucaxapupl: caxaposa, MajbTo3a.
BoccranaBinuBaronie M HEBOCCTaHABIMBAIOIIME JAMcaxapuibl. ['maponus
aucaxapunos. [lonucaxapuasl: kpaxmall, IMUKoreH. CTpoeHne MaKpOMOJIEKYII
KpaxMmayla, TJIMKOI€Ha M LeJUIono3bl. Pu3pyeckue CBOWCTBA Kpaxmala U
LEJUTI0JIO3bl. XMMHUYECKHE CBOMCTBAa Kpaxmaja: THIpOJIM3, KauyecTBEHHas
peakuus ¢ MoAoM. XUMHUYECKUE CBOMCTBA LEJIIFOJIO3bI: THAPOJIN3, OTydeHHE
3¢upoB 1emmono3sl. IloHAaTHe 00 MCKYCCTBEHHBIX BOJOKHAaX (BHCKO3a,

aleTaTHBIN IIENK)

3.16

AMuHBI. AMUHBI KaK OpTaHUYECKUE OCHOBAHUS: PEAKIIUHU C BOJOU, KUCIOTaMHU,
peakius TOpeHHS. AHWIMH Kak IMpeJACTaBUTEIb apOMaTHYECKUX aMHHOB.
XHWMHYECKUE CBOWCTBA aHWJIMHA: B3aWMOJICHCTBHE C KHCIIOTaMH, OpPOMHOM
BOJIOM, okucneHue. I[loaydeHne aMMHOB aJIKWIMPOBAHUEM aMMHaKa |

BOCCTAHOBJICHUCM HUTPOIIPOMU3BOJHBIX YIJTICBOJOPOJA0B

3.17

3.18

AMUHOKHCIOTHI U OeNKH. AMHHOKHCIOTHl KaKk amM(OTEpHBIE OpPraHUYECKHE
coeauHeHusi. OCHOBHBIE aMHHOKHUCIIOTHI, oOpasyronme Oenku. XHUMHUYECKHe
CBOIiCTBa OEIKOB: TMAPOIIN3, ICHATYpaIHs, KadeCTBeHHbIE (I[BETHBIC) PEAKIINH

Ha OelKu

CrpoeHre M CTpyKTypa IOJUMEPOB. 3aBUCUMOCTH CBOWCTB IIOJIMMEPOB OT
cTpoeHUs! MoyieKya. OCHOBHBIE CHOCOOBI MOJYYEHHsI BBICOKOMOJIEKYIISIPHBIX
COEIMHEHUI: peaky MoJuMepHu3aiy 1 noaukonaeHcaunu. Knaccuduxanms

BOJIOKOH

3.19

#HHPar#H# nenTndukanus opraHMueCcKux coeIMHeHNi. Pemenne

OKCIICPUMCHTAJIBHBIX 3a/1a4 Ha PACIIO3HABAHUEC OPTaHUYCCKUX BCIICCTB

3.20

4.1

4.2

I'eneTnueckas cBsA3b MEXKIY KJIACCAMH OPTaHUYECKUX COEIUHEHUN

XuMuS U KU3Hb

XuMus B moBceAHEeBHOW >ku3HU. [IpaBuna OezomacHOW paboOThl C €AKUMH,
TOPIOYMMH M TOKCUYHBIMH BEIIECTBAMH, CPEACTBAMH OBITOBON XUMUU

XUMHSA U 310pOBbE. XUMHS B MEIULIMHE. XUMUS U CEIIBCKOE XO3SMCTBO. XUMUS
B IIPOMBIIIIEHHOCTH. XUMHUSI U SHEPreTUKa: IPUPOIHBIN U MOMYTHBIN HePTAHOM

rasbl, UX COCTaB U ncnojiab3oBanue. CoctaB HePTH U e€ nepepaboTKa (IPUPOIHbIE

HCTOYHUKH YI‘J'ICBOI[OpOI[OB)

4.3

XUMHUS U AKOJIOTUA. XUMHUYECKOE 3arps3HEHUE OKPYKAIOWIEH Cpelbl U €ro

nociencteust. Oxpana ruzgpocdepsl, ToYBbl, aTMOChepsl, GIOpbl U (HayHbI OT




XUMHYECKOTO 3arpsi3HeHus. llpoOiemMa OTXOIOB M MOOOYHBIX MPOIYKTOB.

AJIBTepHaTI/IBHBIG HUCTOYHHKU SHCPTHUUN

OO01mue mpeAcTaBIeHUs. O MPOMBIIUICHHBIX CIIOCO0aX MONYYEHUS XUMUIECKUX

BEILECTB (Ha MpUMeEpe MPOU3BOJICTBA aMMHAKa, CEPHOM KHUCIOTHI). YEpHas u

4.4 nBeTHass ~ Metauryprus. CTEKI0 M CWIMKAaTHAsh  IPOMBIIIICHHOCTb.
[MpombitenHass  opraHuueckas Xxumus. CpIpb€  UIS  OpraHHYECKOU
MIPOMBIIIIIICHHOCTH

5 HH#HPar### Tunbl pacaETHBIX 38124
#iHPar###Pacu€Tsl Macchl BelecTBa UM 00bEMA ra30B TI0 U3BECTHOMY

5.1 KOJIMYECTBY BEIECTBA, MACCe WIH 00BEMY OJTHOTO U3 YUACTBYIOIIHUX B
pEaKIMK BEIIeCTB

5.2 ###Par###Pacuérel TeruioBoro adexra peakuuu

5.3 #H##Par###PacuéTbl 00BEMHBIX OTHOIICHHH ra30B MPU XMMHUYECKUX PEAKITUIX

5.4 ###HPar##PacuéTsl macchl (00bEMa, KOTMUECTBA BEIIECTBA) TPOAYKTOB

' pEaKIMU, €CIIM OJHO U3 BEIIECTB JIaHO B U30BITKE (MMEET MPUMECH )
55 ###Par##PacuéTsl MaccoBOM MM 0OBEMHOM TOJTM BBIX0/1a MPOAYKTA PEAKIIUU
' OT TEOPETUIECCKH BO3MOYKHOTO
###Par##PacuéTsl maccel (00bEMa, KOTMUECTBA BEIIECTBA) IPOAYKTA

5.6 peaKInu, €CIId OJTHO U3 BEIIECTB JIaHO B BUJIC PACTBOPA C OMPEICIIEHHOM
MacCOBOM J0JIEN PACTBOPEHHOIO BEILIECTBA

5.7 #H##Par###PacuéThl C HCTIOIb30BAaHUEM TTOHATHI «MacCOBast IOJISI», «MOJISIpHAst

' KOHIISHTPAIUS», «PACTBOPUMOCTH)
###Par###Haxoxnenre MOJIeKyIsIpHON (DOPMYJITBI OPraHMYECKOTO BEIIECTBA

5.8 IO €ro MJIOTHOCTU U MacCOBBIM JIOJISIM AJIEMEHTOB, BXOJSIINX B €r0 COCTAB,

HJIN 110 TPOAYKTAM CropaHusa




YYEBHO-METOJANYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» Xumus; 10 kiacc. yrinyonennoe ooyuenue Epemun B.B., Ky3pmenko H.E.,
Tepenun B.U. u ap.; nox penakuueit Jiynuna B.B. OO1iecTBO ¢ orpaHuYe€HHON
OTBETCTBEHHOCTHIO «/[PODA»; AkiinonepHoe oduiectBo «M3aaTenbcTBO
«IIpocBemenue»

* Xumus; 11 kimacc. yrinyonennoe ooyuenue Epemun B.B., Ky3smenko H.E.,
Hpo3noB A.A., u ap.; mox peaakuueit Jlynuaa B.B. O61miecTBo ¢ orpaHnueHHON
OTBETCTBEHHOCTHIO «JIPODAY; AkiinonepHoe obiectBo «M31aTenbcTBO

«IIpocsemienue»

METOANYECKHNE MATEPHAJIbBI JIUISA YYUTEJIA
https://edu-assist.me/promo?utm_source=yandex utm_medium=cpc
utm_campaign=sberobr_edu-
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910 16853477910%7Cph_id%7C53783641864%7Crtg_id%7C53783641864%7
Csrc%7Cnone_search%7Cgeo%7CBoarorpaa_38 utm_term=---autotargeting

ybaip=1 yclid=11709762699932205055

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET



https://mentor.teachermentor.ru/newneurotraf_ydvad?utm_source=yd_vadim
utm_medium=neiroset utm_campaign=702039355 utm_content=17189320523

utm_term=---autotargeting ybaip=1 yclid=3077166346213523455






