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MNOSICHUTEJIBHAS 3AITUCKA

Pabouast mporpamma 1Mo XMMUU Ha ypOBHE CpPEAHETO 00IIero oopasoBaHuUsl pazpaboTaHa
Ha ocHoBe DexnepanpHOro 3akoHa oT 29.12.2012 Ne 273-®d3 «O6 obpazoBanuu B Poccuiickoit
Odenepanun», TpeOOBaHMH K pe3yidbTaTaM OCBOEHHUS (enepanbHOl  0Opa3oBaTesIbHON
nporpamMmbl cpeanero obmero oopazoanusa(®OIl COO), mpencraBneHHbIX B DepepanbHOM
rocyJapcTBeHHOM oOpazoBarenbHoM craHaapre COO, ¢ yuérom Konuenmuu npenojaBaHus
yuebHoro mpenMera «XuMHS» B 00pa3oBaTelbHBIX opranuzamusax Poccuiickoit ®@enepanuu,
peaIu3yoLMX OCHOBHbIE 00pa30BaTe/IbHbIE POrPAMMBI, U OCHOBHBIX MOJIOXKEeHUN «CTpareruu
pasBuTHs BoctiutaHus B Poccuiickoit ®@enepanun Ha nepuoy 1o 2030 roma» (Pacmopsbxenue
[TpaButenscTBa PD ot 29.05. 2015 Ne 996 - p.).

XvuMHs Ha YpOBHE YINyOJEHHOIO M3yyeHUS 3aHMMAET Ba)XHOE MECTO B CHCTEME
€CTECTBCHHO-HAyYHOTro o0Opa3oBanusa y4vamuxcs 10-11 xmaccoB. M3ydyenwe mnpenmera,
peanu3zyeMoe B YCIOBHUSX JU(QPEpEeHIIMPOBAHHOTO, MPOPMIBHOTO O0O0ydeHUs, TMPHU3BAHO
obecrieunTh 00111€00pPa30BaTENIbHYI0O U OOLIEKYJIbTYPHYIO HOJATOTOBKY BBIITYCKHHMKOB ILKOJIBI,
HEOOXOAUMYIO /ISl afanTalud MX K OBICTPO MEHSIOIIMMCS YCJIOBHSM JKM3HH B COLUYME, a
TaKXe I MPOAOJDKEHHS OOY4eHHs B OpraHu3alusx MpodecCHOHAIbHOIO 00pa3oBaHHUs, B
KOTOPBIX XUMHUS SBJISIETCS OHOM U3 MPUOPUTETHBIX JAUCIUILINH.

B mnporpamme no XumMuM Ha3HaueHHE INpeaMeTa «XHMHUS» IOIYy4aeT MOJIPOOHYIO
MHTEPIIPETALIMI0 B COOTBETCTBUU C OCHOBoOIoJararomumu nonoxenusmu PI'OC COO o
B3aUMOOOYCIIOBIIEHHOCTH LIeJIeH, COZiep KaHus, Pe3yJIbTaTOB 00y4eHusl U TpeOOBAHUM K YPOBHIO
MOJATOTOBKU BBITYCKHUKOB. CBUAETEILCTBOM TOMY SBJISIFOTCS CJEAYIOLUIME BBINOJIHSIEMbIC
IpOrpamMMoil o XUuMHM QyHKIHU:

MH(OPMALIMOHHO-METOUYECKAsl,  peaju3alus  KOTOpod  oOecreunBaeT  IOJydyeHue
IIPEJICTaBICHUS O LIESAX, COJAEp)KaHUM, OOIIel cTpaTeruu oOy4yeHUs, BOCIUTAHUS U PAa3BUTHUS
00yyaroIuxcst CpeICTBAMU IPEIMETA, U3Yy4aeMOro B paMKax KOHKPETHOIO MpoQuis;
OpraHM3alMOHHO-TIAHUPYIOIIas, KOTOopas NpPeayCMaTpUBAcT ONpPEJECJICHHUE: IPUHIIUIIOB
CTPYKTYPHUPOBAHUS U MOCIEI0BATEIBHOCTU U3Y4YEHUS y4eOHOro Marepuaia, KOJIMYECTBEHHBIX U
KAUeCTBEHHBIX €r0 XapaKTEPHUCTUK; IOAXO0J0B K (OPMHUPOBAHUIO COJAEPKATEIBHON OCHOBBI
KOHTPOJISI M OLIEHKM OOpa30BaTENIbHBIX JOCTHKEHUH OOYyYalolMXxcs B paMKax MTOTOBOM
aTTectauuu B (popMe €AMHOI0 TOCYJapCTBEHHOIO IK3aMEHa M0 XUMHUH.

[Tporpamma asst yriyOnE€HHOTO U3Y4YE€HUS] XUMHH:
yCTaHaBJIMBAaET HHBAPHUAHTHOE IIPEIMETHOE CO/IEpKaHNe, 00s3aTeNIbHOE ISl U3YUYEHHUS B paMKax
OTJIENbHBIX MPOHIIEH, IPEeyCMaTPUBAET pacpeIeIeHHe U CTPYKTYPUPOBAHUE €ro MO Kilaccam,
OCHOBHBIM COJIepKaTeNIbHBIM JIMHUSAM/pa3jiesiaM Kypca;

Ta€T MpPUMEpPHOE paclpelesieHne Yy4eOHOro BPEMEHM, PEKOMEHIYEeMOIo s H3yueHus
OTJENbHBIX TEM;

npeiaraeT NpUMEpPHYIO MOCJIEA0BaTEIbHOCTh 3yYeHHs Y4eOHOr0o MaTepualia ¢ y4€TOM JIOTUKU
HOCTPOCHUS Kypca, BHYTPUIIPEAMETHBIX U MEXITPEIMETHBIX CBS3€il;

Ta€T METOJMYECKYI0 MHTEpPIpETaluio Leled W 3ajad U3ydeHHus IpeaMera Ha yriayOia€éHHOM
YpOBHE C YYETOM COBPEMEHHBIX MPHOPUTETOB B CUCTEME CpeIHEro ooiiero oOpa3oBaHMs,
COJepKATENbHOM  XapaKTepUCTUKU  IJIAHUPYEMBIX  pPE3yJbTaTOB  OCBOEHUS  OCHOBHOM
00pa3zoBaTeNbHON MPOTPaAMMBI CPETHETO OOIIET0 00pa3oBaHusl (JTMYHOCTHBIX, METANIPEIMETHBIX,
IPEIMETHBIX), a TaKkXke C Y4Y4ETOM OCHOBHBIX BHIOB Y4eOHO-TIO3HABATEIbHBIX JECHCTBHM
00y4arolerocsi 1o OCBOCHHIO COAEPKaHUs PEAMETA.

[To Bcem Ha3BaHHBIM MO3UIUSAM B TNpPOrpaMMe IO XHMHU IPEAyCMOTpEHa
IIPEEMCTBEHHOCTh C OOy4YeHHEeM XHMHUU Ha YpPOBHE OCHOBHOTO 00mero ooOpazoBaHus. 3a
npefenaMy  YCTaHOBJIGHHOM MporpaMMod IO XUMHUHM — 00s3aTeNbHONW  (MHBapUaHTHOM)
COCTaBJISIOLIEH colepikaHus y4eOHOro mpeamMera « XUMHs» 0CTaéTcsi BO3MOKHOCTh BBIOOpaA €ro
BapHUaTUBHON COCTaBIIAIONIEH, KOTOpas JOJKHA OIPEENIATHCS B COOTBETCTBUU C HAIPaBJICHUEM
KOHKPETHOT0 Mpoduis o0yyeHusl.



B coorBerctBuM ¢ koHuentyaabHbIMM TnojoxeHusMu PI'OC COO o HazHayeHUU
peaMeToB 0a30BOT0 M yriay0aEHHOTO ypoBHEH B cucTeme auddepeHIInpOBaHHOTO 00yUIeHHS Ha
YPOBHE CpeIHEro o0IIero o0pa3oBaHUs XUMHS Ha YPOBHE YIIyOJEHHOTO M3y4eHHS HalpaBiIeH
Ha pealu3alHio TMPEEMCTBEHHOCTH C MOCIEAYIOLUIUM OSTaloM MOJYyYEHUS XHUMUYECKOTO
o0pa3oBaHMsl B paMKaX M3y4YEHHUS CIELUUAIbHBIX €CTECTBEHHO-HAYYHBIX M XUMHYECKHX
JTUCIIUIUIMH B By3aX M OpraHu3alusx cpeaHero npodeccuoHaibHOro oopasosanus. B 31oii csa3u
U3Y4YEHUE TIIpeAMeTa «XUMHUS» OPUEHTHUPOBAHO IPEUMYLIECTBEHHO Ha paclIUpeHUE U
yriayOleHne TEOpPEeTUYECKOM U MPaKTUYECKOW TMOJArOTOBKM OOYYarOIIMXCS, BbIOpaBIIMX
ornpenenéHHbId Mpopmib 00yueHHs, B TOM YUCIE C NEPCHEKTHBON MOCIEAYIOUIETO IMOIydeHUs
XUMHUYECKOro 00pa3oBaHus B opraHu3anusx rnpodeccuonansHoro oopasoanus. Hapsay ¢ atum,
B cBere TpeboBanuii @I'OC COO K TmUaHUpyeMBIM pe3yJbTaTaM OCBOSHUS (eaepaibHON
00pa3oBaTeNbHOIl MPOrpaMMbl CPEeTHEro OOIIer0 OO0pa30BaHUSA W3YYEHUE IpeaMeTa «XHUMHUSD)
OpPUEHTUPOBAHO TAK)KE HA PELICHUE 3a/1a4 BOCIIUTAHUS U COLIMAIILHOTO Pa3BUTUS 00y4aroIuXcs,
Ha GOPMUPOBAHUE Y HUX OOIICUHTEUIEKTYAIbHBIX YMEHHUM, YMEHHUH pallioHaIN3alUl y4eOHOTro
Tpyaa u  00OOMIEHHBIX CHOCOOOB  JIEATENIFHOCTH, HMMEIOIMX  MEXKIUCIUIUTHHAPHBIH,
HAAMPEIMETHBIN XapakTep.

CocraBisitomiuMu  nipeMeTa «XUMHUS» HAa YPOBHE YINyOJEHHOrO M3Yy4YEHHS SIBISIOTCS
yrayOnénnele Kypeol — «Opranuueckas xumus» u «OOmas u Heopranudeckas xumus». [Ipu
OTIpeNIeICHNH TOAXO0JI0B K OTOOpY M CTPYKTYPHOH OpraHHM3alMy COJEpPKAHUS ITHX KYpCOB B
mporpaMMme Mo XUMHHU 32 OCHOBY MpuHATH nonoxeHuss ®I'OC COO o paznuyusx 6a30BOro u
yriayO0nEHHOIO YpPOBHEHW U3YUEHUS PEAMETA.

OcHoBy coaepxaHusi KypcoB «Opranuyeckas xumus» U «OOmas ¥ HeopraHuyeckas
XUMUS» COCTABJIAET COBOKYIHOCTb MPEAMETHBIX 3HAHUM M YMEHUI, OTHOCSAIIUXCS K 0a30BOMY
YPOBHIO HM3y4Y€HUS IMpeAMeTa. JTa CHCTeMa 3HAHUM MOJIydaeT OMpeesIEHHOE TEOPETHUECKOe
JIOTIOJTHEHWE, ~ TO3BOJISIIOIEE  OCO3HAHHO  OCBOWTH  CYIIECTBEHHO  Oonmpmmid  00BEM
dakronornueckoro marepuana. Tak, Ha yriyOI€HHOM ypOBHE M3ydeHUs MpeaMmeTa obecriedeHa
BO3MOXXHOCTh 3HAQUUTEJIBHOIO YBEIMYEHUS O00bEMA 3HAHUW O XHUMHUYECKUX DJIEMEHTaX U
CBOICTBaX UX COEIMHEHUN HAa OCHOBE PACIIMPEHUS M YIriyOJeHHs MPEACTaBICHUN O CTPOSHUU
BEIIECTBA, XUMUYECKOW CBSI3U U 3aKOHOMEPHOCTSIX MPOTEKaHMs pPeaklMii, pacCMaTPUBAEMBIX C
TOYKH 3pEHUS XUMUYECKON KMHETUKU U TEPMOJMHAMUKHU. M3yueHne nepruoguieckoro 3akoHa u
[lepuoanueckoit  cucCTeMbl  XMMHYECKMX  DJEMEHTOB  0Oa3upyeTcsi Ha  COBPEMEHHBIX
KBaHTOBOMEXAaHMYECKUX MPEJICTABICHHUSIX O CTPOEHUH aToMa. XUMUYECKas CBS3b O0BICHAETCS C
TOYKHM 3pPEHHS] SHEPreTMUECKUX W3MEHEHUN Npu €€ 00pa3oBaHUU U pa3pyLICHUH, a TaKXKe C
TOYKHM 3peHUs MeXaHu3MOB e€ oOpa3oBaHus. l3yueHue THUIIOB peakUUi JOMOJIHSETCS
(dbopMUpOBaHKEM IPEACTABICHUI 00 ANEKTPOXUMHUYECKUX MPOIECCaX U JIEKTPOIU3E PacIlyIaBOB
U PAcTBOPOB BEIECTB. B Kypce OpraHMYeckod XMMHMM IPU PACCMOTPEHHUU pPEaKLMOHHON
CIIOCOOHOCTH COEIMHEHUH yzemnseTcss oco00e BHUMaHuE BOIpocaM 00 AJIEKTPOHHBIX 3 dekTax,
0 B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHU3MaXxX peaKLuil.

Oco0oe 3HaueHHe UMEET TO, YTO Ha COJIEpP)KaHHE KYpCOB XUMHH YIIIYyOJIEHHOTO YpOBHS
U3y4eHHs Ui KJIacCOB oOIpenenéHHoro mnpoduis (raaBHBIM 00pa3oM Ha UX CTPYKTYypy M
XapakTep JONOJHEHUH K o01el cucTeMe MpeIMETHBIX 3HAHUI) OKa3bIBAIOT BIMSHUE CMEXHbIE
npeaMmersl. Tak, HampuMmep, B COACpPKaHUM NpeAMeTa s KIacCOB XMMHUKO-(PH3UYECKOTo
npoduist 60BINIOE 3HAYEHUE OyIyT UMETh JIEMEHTHI y4eOHOTO Marepuaja mo oOImeld XUMUU.
[lpy m3yueHuwm mnpeaMeTa B JAHHOM Cllydae akleHT OyaeT cielaH Ha OOLIHOCTh METO/I0B
MO3HAHMS, OOIIHOCTh 3aKOHOB U TEOPUH B XUMHH U B (DU3UKE: aTOMHO-MOJIEKYJISIpHAsi TEOpUs
(MonexynsipHass Teopus B (HU3UKE), 3aKOHBl COXPAHEHUS MacChl M HSHEPrHM, 3aKOHBI
TEPMOJMHAMUKH, SJIEKTPOJIN3a, IPEACTABIECHUS O CTPOSCHUH BEILIECTB U IPYTOE.

B 10 ke Bpems B coiep)kaHUM IpeaMeTa sl KIIACCOB XMMHMKO-OMOIOTHYECKOT0 Ppoduis
OoJbIINI yACTbHBIA BeC OyJeT MMETh OpraHuyeckas Xumus. B 3ToM ciydae mpemocTaBisieTcs
BO3MOXHOCTB /17151 60s1ee 00CTOSATENILHOTO PACCMOTPEHHSI XUMHUECKOM OpraHu3aluy KJIETKH Kak
OMOJOTUYECKOH CHUCTEMBbI, B COCTaB KOTOPOW BXOJST, K MpPUMEpPY, TaKue CTPYKTYpHbIE



KOMIIOHEHTHI, KaK JUIHbI, OCTKU, YTIEBOJBI, HYKICHHOBBIE KUCIOTHI U npyrue. llpu stom
3HAHHS O COCTAaBE€ M CBOWCTBAxX MpEJCTaBUTENIEH OCHOBHBIX KJIACCOB OPraHMYECKHUX BELIECTB
CIIy’KaT OCHOBOM JUIS M3yUEHHsI CYIIHOCTH MPOLECCOB (POTOCUHTE3A, IIXaHUS, TTHILEBAPEHHUSL.

B mnane ¢opmupoBaHHs OCHOB HAay4HOIO MHPOBO33pPEHUS, OCBOCHHS OOILEHAYYHBIX
METOJI0B IIO3HAHUS U OIbITa MPAKTUYECKOT0 NPUMEHEHNUS HayUYHbIX 3HAaHUM U3yueHUE IpeaMmeTa
«XuMus» Ha YriayOn€HHOM YpPOBHE OCHOBAHO Ha MEXKIPEAMETHBIX CBA3SX C Yy4eOHBIMHU
peIMeTaMH, BXOASIIMMU B COCTaB IIPeIMETHBIX obnactell «EcTecTBEHHO-HayuUHBIE IPEAMETHI,
«MaremaTtuka u nHpopMmaTiKa» u «Pycckuii A3bIK U TUTEpATYpay.

[Tpu m3yuennu yueOHOro mpenmera «XUMUS» Ha YrIyOJIEHHOM ypOBHE TaKkKe, Kak Ha
YpPOBHE OCHOBHOTO M CpemHero oOmero oOpa3oBaHus (Ha ©0a30BOM ypOBHE), 3amadeid
NEPBOCTENICHHON 3HAYMMOCTH SIBJIsSIETCS (OPMHUpOBAHHME OCHOB HAyKHM XHMMHUHU Kak o0jacTu
COBPEMEHHOT0 EeCTECTBO3HAHMSI, TMPAKTUYECKON MJESITeNTbHOCTH YeJIOBeKa U OJHOr0 U3
KOMIIOHEHTOB MHUPOBOW KYJIbTYpbl. Pemienue 3Toif 3agaun Ha yriyOlnEHHOM YpPOBHE M3YyYeHUS
peaMeTa MpeArnosaraeT pealn3auio TakuxX Hesei, Kak:

(dopMHpOBaHUE TIPEACTABICHUI: O MaTEpUAIBHOM EAMHCTBE MHpPA, 3aKOHOMEPHOCTAX U
MO3HABAEMOCTH SIBJICHHMN NPUPOJIBI, O MECT€ XUMHH B CHUCTEME ECTECTBEHHBIX HAyK U ¢
BeJyllell poju B 00ECIEUEHUH YCTOMYMBOIO Pa3BUTHUS YEJIOBEUECTBA: B PEIICHUU IpodiieM
9KOJIOTHYECKOM, SHEPreTUYeCKON U MUIIEBON 0€30MacHOCTH, B Pa3BUTUU MEIUIIUHBI, CO3aHUN
HOBBIX MAaTE€pUalOB, HOBBIX HCTOYHUKOB JHEPrMM, B OOECIEYEHUH pPALHUOHAIBHOIO
IPUPOONOIB30BAHUS, B POPMHUPOBAHUN MUPOBO33PEHUS U OOILEH KYIbTYphI YeIIOBEKa, a TAKKE
9KOJIOTHYECKH 000CHOBAHHOT'O OTHOIICHUS K CBOEMY 3/I0POBBIO U MIPUPOIHOI cpejie;

OCBOEHHE CHCTEMbl 3HAHUH, JIeXKAIIUX B OCHOBE XMMMYECKOH COCTaBIISIIOIIEH €CTECTBEHHO-
HAyYHOU KapTUHBI MUpa: QyHIaMEHTAIbHBIX TOHATHI, 3aKOHOB U TEOPUIl XUMHUHU, COBPEMEHHBIX
IIPEJICTAaBICHUA O CTPOSHUU BEIECTBA Ha PA3HbIX YPOBHSIX — ATOMHOM, HOHHO-MOJIEKYJISPHOM,
HAJMOJIEKYJISIPHOM, O TEPMOJAMHAMUYECKUX M KHHETHYECKHX 3aKOHOMEPHOCTSIX MPOTEKaHHS
XUMHUYECKMX peaklud, 0 XMMHUYECKOM DPAaBHOBECHUH, PacTBOpaxX M JUCIEPCHBIX CHCTEMax, 00
00LIMX HAYYHBIX TPUHIUIIAX XUMUYECKOT'O TPOU3BO/ICTBA;

dbopMupoBaHHE Yy OOYYAIOIIMXCS OCO3HAHHOTO IOHUMAaHHUS BOCTPEOOBAHHOCTH CHCTEMHBIX
XUMHUYECKUX 3HAHUM Ui OOBSICHEHMs KIIIOYEBBIX MJIEH U MpoOJeM COBPEMEHHON XUMUHM, AJIs
OOBSICHEHUS! M TPOTHOZUPOBAHHS SBICHUN, HWMEIONIUX E€CTECTBEHHO-HAYYHYIO MPHUPOY;
IPaMOTHOIO pelIeHUsI MpoOJIeM, CBSI3aHHBIX C XMMHEH, TPOrHO3UPOBAHMSI, aHAIN3a U OLIEHKH C
MO3UIUI  DKOJIIOTUYECKOW O€30MacHOCTH TMOCIEACTBUN OBITOBOM H  MPOM3BOACTBEHHOMN
JESTEIbHOCTH YEJIOBEKa, CBSI3aHHOM C XHWMHUYECKUM IPOU3BOJCTBOM, HCIIOJIIb30BAHUEM U
nepepaboTKO BELIEeCTB;

yriyoOJieHue MpeACTaBICHUN O HAYyYHBIX METOJIaX MO3HAHUS, HEOOXOAMMBIX ISl MPUOOpETEHUS
YMEHUN OPUEHTHUPOBATHCS B MHUPE BEIIECTB M OOBICHEHHUS XUMHYECKUX SIBIICHUW, MMEIOIINX
MECTO B IIPUPOJIE, B IPAKTHUECKOH EATENBHOCTH U IOBCEAHEBHOM XKU3HU.

B nnane peanuzanuu nepBoovepeHbIX BOCIIUTATENIBHBIX U Pa3BUBAIOLINX (PYHKINN LETOCTHOM
CHCTEMBI CpeHero oouero oopa3oBaHus MPU U3yYEHHUH NpeaMeTa «XUMHSD» Ha YIIIyOJEHHOM
YPOBHE 0CO0YIO aKTyaJIbHOCTh MPUOOPETAIOT TaKHE IEJIU U 3a/1a4H, KaK:

BOCMHTAaHHE YOSKIEHHOCTH B MO3HABAEMOCTH SIBICHUU TPUPOIBI, YBAXKEHHs K TpOIecCy
TBOPYECTBA B 0OJIACTH TEOPETUUYECKUX U MPUKIAJHBIX UCCICTOBAHUHN B XUMHUH, (OPMUPOBAHUE
MHUPOBO33PEHUS, COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU;

pa3sBUTHE MOTHBAllMM K OOYYeHHMIO U IIO3HAHMIO, CIIOCOOHOCTEH K CaMOKOHTPOJIO U
CaMOBOCIIMTaHHIO HAa OCHOBE YCBOCHHUS OOIIEUEIOBEUECKUX IEHHOCTEH;

pa3BUTHE TIO3HABATENbHBIX HMHTEPECOB, HHTEIIEKTYaJbHBIX M TBOPYECKHUX CIIOCOOHOCTEN
oOydaromuxcsi, (OPMUPOBAHUE Yy HUX CO3HATEIBHOTO OTHOIIEHUS K CaMOOOPa30BaHMIO U
HENpEepbIBHOMY 00Pa30BaHUIO KaK YCJIOBUIO YCHEIIHOW MPO(peCcCHOHATBbHONW M OOIECTBEHHOM
JeSITeIbHOCTH, OTBETCTBEHHOI'O OTHOILEHUSI K CBOEMY 370POBbI0 M MOTPEOHOCTH B 370POBOM
o0pa3e )XHU3HU;



e (opMupoBaHHE YMEHUI 1 HaBBIKOB Pa3yMHOTO MIPUPOIOIIOIB30BAHMS, PA3BUTHE IKOJIOTHUECKON
KYJIbTYpBbI, IPUOOPETEHHE OTbITa OOIIECTBEHHO-TI0JIE3HON AKOJIOTUYECKOM IeATENbHOCTH.
OOmiee 4yMCIO YacoB, MPEAYCMOTPEHHBIX JUIsI M3Y4YEHUS XHMUU Ha YIIIyOJEHHOM YpOBHE
cpennero obmero obOpaszoBanwus, coctaBiseT 204 dacoB: B 10 xmacce — 102 gaca (3 vaca B
Heneno), B 11 kimacce — 102 gaca (3 yaca B HeZleno).



COJAEP/KAHUE OBYYEHUA
10 KUIIACC

OPI'AHUMYECKASA XUMUA

TeopeTuyecKkue OCHOBbI OPraHUYeCKOl XUMMH.

[lpenmer W 3HAYeHWE OPraHUYECKOM XHMMH, TMPEICTaBIEHHE O MHOT000pa3uu
OpPraHMYECKUX COCIUHECHUM.

DJEeKTPOHHOE CTPOCHHME aToMa YIJepojaa: OCHOBHOE W BO30YXKAEHHOE COCTOSHUS.
BaneHTHble BO3MOKHOCTH aToMa yriaepoaa. XUMUYECKas CBSI3b B OPraHUYECKHX COCIUHEHMSIX.
Tunbl THOpUAM3aIMKA ATOMHBIX OpOHTanel yriaeponaa. MexaHu3Mbl 00pa30BaHUsl KOBAJIEHTHON
cBsi3U (OOMEHHBIH U JIOHOPHO-AKLENTOPHBIN). THIBI NepeKpbIBaHUA aTOMHBIX OpOUTAJICH, G- U
n-cBsi3u. OnuHapHas, ABOMHAas M TpoiHas cBs3b. CrocoObl pa3phiBa CBSI3€H B MOJIEKYyJax
opranunyeckux euects. [lonsaTHe 0 cBOOOAHOM pajnuKaie, Hykiaeopuie U 3JIeKTpoduie.

Teopust cTpoeHus opraHuueckux coeauHeHuid A.M. bytiepoBa u coBpeMeHHbIE
IIPEJICTABICHUs] O CTPYKTYPE MOJIEKYJ. 3HAYEHUE TEOPUU CTPOEHUSI OPTaHUYECKUX COEANHEHU.
MonekynsipHple W CTPYKTypHBIE (Gopmynbl. CTpyKTypHBIE (OPMYIBI pPa3IHYHBIX BHIOB:
pa3BEépHyTas, COKpall€HHas, ckeneTHas. M3omepus. Buasl H30Mepuu: CTpPYKTypHas,
IPOCTPAaHCTBEHHAs. JJNEKTPOHHBIE J(PQPEKTHl B MOJEKYIax OpPraHMYeCKHX COeIWHEHHN
(MHIIyKTUBHBIN U ME30MEPHBII 3 PeKThI).

[Ipencrasnenue o kiaccupuKanuu opraHu4ecKux BemecTs. [loHsaTre o GyHKIIMOHATBEHOMN
rpynne. I'omonorus. I'omonorunueckue psaael. Cucrtemarnueckas HOMEHKIIATypa OpraHM4eCKHX
coequaenuii (IUPAC) u TpuBnanbHbie Ha3BaHHUS OTJCIBHBIX MPEICTABUTEICH.

OcobenHoctn W kjnaccuuKanus — OpraHMdeckux  peakuumi.  OKHUCIUTENIbHO-
BOCCTAaHOBUTEJIbHbBIE PEAKIIMU B OPraHUUYECKON XUMHUHU.

OKCIIEpUMEHTAJIBHBIE METOJIbI M3YYEHHs BEIIECTB M UX NPEBPAILECHUIN: O3HAKOMIICHUE C
oOpa3laMu OpraHM4ecKuX BELIECTB W MaTepUalaMHd Ha UX OCHOBE, OMbBITHI IO MPEBPAILEHUIO
OpraHMYeCKHUX BEIIECTB IMpU HarpeBaHuu (IJIaBieHUe, OOyIJIMBaHME U  TOpPEHHeE),
KOHCTPYHPOBAaHUE MOJIEJIEN MOJIEKYJI OpraHMYECKUX BELIECTB.

Yraesoaopoasl.

Anxkanbl. 'omonorndyeckuil psj ainkaHoB, oOmiast popmysa, HOMEHKIIATypa U U30MEpPHsL.
DJIEKTPOHHOE M TIPOCTPAHCTBEHHOE CTPOSHHE MOIEKYN alKaHOB, SP -TMOPHIM3AINSA aTOMHBIX
opOuTaneit yrieposaa, 6-cBsi3b. OU3nUeCcKue CBOMCTBA ATKAHOB.

XVMMHYECKHE CBOWCTBA AJIKAHOB: PEaKLUU 3aMELICHMS], N30MEPU3ALUH, JETUIPUPOBaHMUS,
HUKIU3alliy, THpOJM3a, KpekuHra, ropeHus. IlpencraBieHne o MexaHM3ME peakuui
paZvKaJIbHOTO 3aMEIICHHUS.

Haxoxnaenue B npupoae. CriocoObl 1oJyueHus: ¥ NPUMEHEHUE aJIKaHOB.

[Muknoankanel. O6mas Gopmyna, HOMeHKIaTypa U uzomepus. OCOOEHHOCTH CTPOCHUS U
XUMHYECKMX CBOMCTB MaiblX (LMKJIONPONAH, IMKIOOyTaH) W OOBIYHBIX (LIMKJIOMEHTAaH,
IIUKJIOr€KCaH) HUKIoaikaHoB. CrocoObl MOMYYEeHUs U IPUMEHEHUE LUKII0AIKAHOB.

Ankensl. 'oMmosiorudeckuit psii alkeHoB, o01ias ¢popMmysa, HOMEHKIATypa. DIEKTPOHHOE
W TIPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYNl aJlKeHOB, SP>-TMOPHIM3alUs aTOMHBIX OpOHTaseil
yriepoja, o- u n-cBsizu. CTpyKTypHas U TeoMeTpudeckast (Iuc-TpaHc-) nzoMmepus. Ouznueckue
CBOMICTBA aJKEHOB. XMMHYECKHE CBOMCTBA: pPEAKLUM IPUCOCAVHEHMS, 3aMEIICHHUA B 0O-
MIOJIOXKEHUE TpU JBOWHON CBS3M, NOJMMeEpU3aluu U okucieHus. [IpaBuio MapkOBHHMKOBA.
KavecTBeHHbIe peakiiuy Ha 1BOIHYIO CBsI3b. CIIOCOOBI MOMYyYeHHS U IPUMEHEHHUE aJIKEHOB.

Ankamuensl.  Knmaccudukammst — ankagueHoB — (CONpsDKEHHBIE,  M30JIMPOBAHHBIE,
Kymynupoganuvie). OCOOEHHOCTH  DIEKTPOHHOTO CTPOECHUS W XMMHUYECKMX CBOWCTB
CONPSDKEHHBIX TUEHOB, 1,2- m 1,4-mpucoenunenue. [lomumepu3zanusi CONpsSKEHHBIX TUEHOB.
Crioco0bI nostyyeHust 1 IPUMEHEHUE alTKaJHeHOB.



Anxunsl. 'oMonornyeckuii psia ankuHOB, oOmas ¢popmysa, HOMEHKIATYpa U U30MEpHUS.
DONEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYJ aJKHMHOB, SP-THOpUAM3AIUS aTOMHBIX
opOutaneit yrinepojna. dusmyeckue CBOICTBA aTKMHOB. XHUMHUYECKHE CBOMCTBA: pPEaKIUU
MPUCOSANHEHUS, JUMEPU3alluu U TPUMEpPHU3alluu, OKuciaeHus. KucioTHble CBOICTBa ajIKWHOB,
UMEIOIIMX KOHIIEBYIO TPOWHYIO CBsi3b. KauecTBEHHBIE peaknuu Ha TPOHHYIO CBs3b. CrocoObI
MOJIyYEHUs U IPUMEHEHUE alIKUHOB.

ApomMarudeckue yrieBoopoasl (apeHsr). 'omomoruueckuii psa apeHoB, oomas Gopmya,
HOMEHKJIaTypa U U30Mepus. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJIbl OeH30II1a.
dwusnuecKkue CBOICTBa apeHOB. XMMHUYECKHE CBOICTBa OEH30Jla M €ro IOMOJIOTOB: PEaKIUU
3aMenieHus] B OCH30JIbHOM KOJIbIE U YIJIEBOJAOPOJIHOM pajauKalle, peaklHu MPUCOSAUHEHUS,
OKHCIIEHHE TOMOJIoroB Oen3ona. Ilpeacrasienue 06 opueHTHPYIOLIEM ISHCTBUU 3aMeCcTUTENeH
B OCH30JIbHOM KOJIbIIE Ha MpUMEpe aJKUIbHBIX PAJAUKAIOB, KapOOKCUIBHOM, THAPOKCUIBHOM,
aMUHO- U HUTPOTPYIIbI, aTOMOB rajoreHoB. OCOOEHHOCTHM XMMMUYECKHUX CBOMCTB CTUpOJIA.
[Tonmumepuszamuss  ctuposna. CrnocoObl  MOMyYeHUS W NPUMEHEHHE  apOMaTHYeCKUX
YIJIEBOIOPOIOB.

[Tpuponnsrii ra3. Ilonyrasie HedTsable ra3bl. HedTh u e€ mpoucxoxaenue. KameHHbIN
yroiib U TPOAYKTHl ero mnepepadotku. CrocoObl mepepaboTKu HePTH: TEePEeroHKa, KPEKWHT
(TepMHUYECKH, KaTaTUTUYECKHii), prudopMuHr, nupoiu3. [Ipogykrsr nepepabotku HedTH, UX
IPUMEHEHHE B TIPOMBIIUICHHOCTH H B OBITY.

['eHeTnyeckas CBS3b MEXAY Pa3IMYHBIMU KJIACCAMH YTIIEBOIOPOIOB.

DNEKTPOHHOE CTPOEHUE TaJOreHIPOU3BOAHBIX YIJIEBOJOpPOIOB. Peakiuu 3amenieHus
rajioreHa Ha THAPOKCOTPYIIY, HUTPOTPYIIY, LHUAHOTPYIIy, amuHorpymmy. JleiicTBue Ha
TaJIOTEHIIPOU3BOJIHBIE  BOJHOTO UM  CHUPTOBOrO pacTBopa wiénouyu. BzaumonelicTtBue
JUTaJIOTEHAIKAHOB C MarHueéM M LUHKOM. [loHsATHE O MEeTalIoOpraHMYecKUX COEAMHEHHSIX.
Hcnonp30BaHne TallOr€HIIPOU3BOJHBIX YIJIEBOJOPOJOB B OBITY, TEXHUKE U IIPU CHUHTE3E
OpPraHMYECKUX BEIIECTB.

OKCHEpUMEHTAJIbHBIE METOJbl M3y4YEHHMs] BEIIECTB M MX IpPEBpallleHUud: H3y4YeHHE
bu3nyecKuXx  CBOMCTB  YIJIEBOJAOPOIOB  (pacTBOPUMOCTH),  KAYECTBEHHBIX  PEAKIIHii
YIJIEBOJIOPOAOB Pa3IMYHbIX KJaccoB (oOeclBeunBaHWE OPOMHOM MM MOJHOM BOJBI, pacTBOpa
NepMaHraHata Kajusi, B3aWMOJICHiCTBHE alleTWJeHa C aMMHA4YHbIM pacTBOPOM OKCHJa
cepebpa(l)), kauecTBeHHOE OOHaApyX)eHUE YIiepojia U BOJAOpPOJa B OpPraHUYECKHX BEIECTBAX,
NOJy4YeHHEe ATUJICHA M H3Y4YE€HHE €ro CBOMCTB, O3HaKoMmiieHHe ¢ Kosulekuusmu «Hedts» u
«Yromp», ¢ oOpa3suamMu IUIaCTMAacC, KAay4yKOB U DPE3UHBI, MOJEIUPOBAHHE MOJIEKYI
YIIIEBOJOPOAOB U TaJIOTEHIIPOU3BOAHBIX YTIIEBOIOPOIOB.

Kucaopoacoaep:xamme oprannyeckmne coelMHeHUs.

[IpenensHble OnHOATOMHBIE cnUpThl. CTpoeHHE MOJIEKYNl (Ha NpuUMepe MeTaHojla |
sTaHosa). ['oMonorudeckuii psij, odmas Gpopmysna, n3o0Mepus, HOMEHKIIATypa U KJIacCU(UKAITHSI.
dusnueckue CBOWCTBA MpEAETbHBIX OJHOATOMHBIX CIHUPTOB. BoJopoaHble CBS3UM MEXIY
MOJIEKYJIaMH ~ CHUPTOB. XHUMHYECKHE CBOMCTBAa: peaklUMHU 3aMelIeHMs, Jerujiparalu,
OKHCIICHHs, B3aUMOJICHCTBHE C OpTraHUYECKMMHU U HEOpraHMYeCKUMH Kucioramu. KauecrBennas
peakuus Ha OJHOATOMHbIE cHUPTHL. JleificTBHe 3TaHONAa M MeTaHOoja Ha OpraHU3M YeJlOBeKa.
CriocoObI ostyyeHus ¥ IPUMEHEHNE OJJHOATOMHBIX CITUPTOB.

[Ipocteie a¢upsl, HOMEHKIaTypa U n3oMmepus. OcOOEHHOCTH (PU3NUECKUX U XUMHUYECKHUX
CBOMCTB.

MHoOroaToMHBIE CHOUPTHI — OSTHJICHTIUKOIh W TIUIepuH. Du3ndeckre W XUMHYECKUE
CBOWCTBA: peakIMM 3aMelIeHHs], B3aUMOJCHCTBUE C OPraHMYECKUMH U HEOPraHUYEeCKUMHU
KHCJIOTaMH, KaueCTBEHHAsl peakiusi Ha MHOTOaTOMHble cupThl. [IpeacTraBienue o MexaHu3Me
peakuuii HykieouiabHOro 3amerenus. JleiictBue Ha opranusM yenoBeka. CriocoObl MOTydeHUs
¥ IPUMEHEHNUE MHOTOATOMHBIX CITHPTOB.

®enou. CTpoeHue MOJIEKYIIbl, B3aUMHOE BIUSHUE THIPOKCOTPYIIBI U OEH30JBHOTO sIpa.
O®uznyeckue cBoicTBa (peHoma. OCOOEHHOCTH XUMHUYECKHX CBOMCTB (eHosna. KadecTBeHHbIE



peakuuu Ha ¢enon. TokcuuHocTh (enona. CrocoObl MOMy4eHUS M NpUMEHEHHe (eHoa.
®denondopManbaeruaHas CMOJa.

KapOoHuIbHBIE COENMHEHHMSI — QIBJETUABI M KETOHBL. JJEKTPOHHOE CTPOCHHE
KapOOHWJIBHON Tpymmbl. ['oMonoruyeckue psapl anbIerHI0B M KETOHOB, oOmias ¢opmyina,
M30MEpPUSL M HOMEHKJarypa. PU3MyYecKue CBOMCTBA ajbJErMI0B M KETOHOB. XUMHUYECKHE
CBOMCTBAa aQJIbJIETUJOB M KETOHOB: peakuuu npucoeauHeHus. OKUCIEHUE abIETHUJIOB,
Ka4eCTBEHHBIC peakuu Ha anbaerugpl. CrocoObl MOMy4YEeHUS U NMPUMEHEHHE ajbJACTHIIOB U
KETOHOB.

OnHOOCHOBHBIE TpeelibHbIe KapOOHOBbIE KUCIOTHI. OCOOEHHOCTH CTPOCHHS MOJIEKYI
KapOOHOBBIX KHCIIOT. M3omepus u HomeHknarypa. dusmueckue CBOMCTBA OJHOOCHOBHBIX
IpeleNbHBIX KAapOOHOBBIX KHUCIOT. BOIOpOJHBIE CBSI3M MEXIY MOJIEKYyJIaMH KapOOHOBBIX
KHUCIIOT. XMMHUYECKHE CBOWCTBA: KHCIIOTHBIE CBOMCTBA, peakiusi ATepuUKaAlUU, PEaKIUu C
Y4acTHEM YIJIEBOJOPOAHOTO paaukana. OCOOEHHOCTH CBOWCTB MypaBbUHOM KUCIOTHI. [loHsATHE
0 TIPOU3BOJHBIX KApOOHOBBIX KHUCIOT — CIOXKHBIX 3pupax. MHOroodpasue kapOOHOBBIX KHUCIIOT.
OCOOEHHOCTH CBOMCTB HEMpPEICTbHBIX M apOMAaTHYECKUX KapOOHOBBIX KHCIIOT, AUKAPOOHOBBIX
KHUCIIOT, THAPOKCUKApOOHOBBIX KuCIOT. [IpencraBuTenu BhICHIMX KapOOHOBBIX KHUCIOT:
CTeapuHOBas, IMAJbMUTUHOBAS, OJICUHOBAs, JUHONEBAs, JAUHONEH08as KUCIOThl. CrocoObl
MOJIyYEHUs U IPUMEHEHUE KapOOHOBBIX KHCIIOT.

Crnoxunbie >¢upsl. 'oMonorndeckuii psa, odmas Ghopmyina, H3oMepus ¥ HOMEHKJIATypa.
®u3nuecKue U XUMHUECKUE CBOMCTBA: THAPOJIN3 B KMCIION U ILIEJTIOYHOU Cpejie.

XKupsr. Ctpoenne, pusnyeckre U XMMHUYECKHE CBOWCTBA XKUPOB: THIPOIU3 B KHUCIOH U
men04Hoi cpene. OCOOEHHOCTH CBOWCTB KUPOB, COAEPIKAIIMX OCTATKH HENPEACIIbHBIX KUPHBIX
KUCHOT. JKUpbl B IPUPO/IE.

MBpbUT4 KaK COJIU BBICIINX KapOOHOBBIX KUCIIOT, UX MOIOIIEE JCHCTBUE.

OOmass xapakTepucTuka yriieBonoB. Kiaccudukamus yrieBogoB (MOHO-, AU- U
nonucaxapuzbl). MoHocaxapuIpl: TIIOK03a, (pPyKTO3a, TrajakTo3a, pudo3a, Ie30KcHprbdo3a.
®dusnueckue CBOWCTBA M HaxoxaeHue B npupone. dorocunre3. XMMHYECKHME CBOWMCTBA
[JIFOKO3bl:  PEAKUMU C YYaCTUEM CIHMPTOBBIX M  aJbJACTMIHON TIpYII, CIOUPTOBOE U
MOJIOUHOKHCHOE OpoxeHue. llpuMeHeHue TIIIIOKO3bl, €€ 3HAuY€HHWE B IKU3HEAEATEIbHOCTU
opranusma. Jlucaxapuisl: caxapo3a, MajbTO3a M JIaKTo3a. BoccraHaBiauBarone U
HEBOCCTaHaBIUBatoLMe aucaxapuibel. ['maponus nucaxapuaoB. Haxoxnaenue B mpupone u
npuMmeHeHue. [lonmcaxapuapl: Kpaxmall, INIMKOTEH W Leiunoio3a. CTpoeHne MaKpOMOJEKYI
Kpaxmaja, TJUKOI€Ha U LeJuioyio3pl. Pdu3nueckue CBOICTBA Kpaxmajga M IEJUTHOJI03bI.
XVMMHYECKHE CBOMCTBA Kpaxmalsa: THIPOJIM3, KauyeCTBEHHAs PEaKUusi ¢ MOJOM. XUMHUYECKHE
CBOICTBa IIEJITI0I03bl: THAPOIIN3, MOTy4eHHE 3(pupoB 1eT003bl. [IoHATHE 00 HCKYCCTBEHHBIX
BOJIOKHAX (BMCKO3a, alleTaTHBIM MIENK).

OKCepUMEHTaJIbHbIE METOJbl M3YyYEHUS BELIECTB W HUX MPEBPALEHUIl: pacTBOPUMOCTh
pa3IMYHBIX CIHMPTOB B BOJAE, B3aUMOJACHCTBHE JTAHONA C HATPUEM, OKHUCIIEHHE 3THUIIOBOTO
cnupTa B ajbJETU] Ha pacKaJ€HHONM MeJHOW MPOBOJIOKE, OKHCJIEHHWE 3TUJIOBOIO CIHMPTA
JUXPOMATOM Kajiusl (BO3MOXHO MCIIOJIb30BaHUE BUIE€OMATEPUANIOB), KAUECTBEHHBIC PEAKIIUU Ha
anbaeruasl (¢ ruapoxkcuaom nuamMmmuncepeopa(l) u rugpoxkcuaom Meau(ll)), peakmus roumeprHa
¢ ruapokcunom meau(ll), xumMudeckne CBOMCTBa pacTBOpa YKCYCHOM KHCIIOTBI, B3aUMO/JIeiiCTBHE
pacTBopa TroKo3bl ¢ TuapokcuaoM meau(ll), B3ammomelicTBiue Kpaxmanaa ¢ HOJIOM, PEIICHHE
HKCIEPUMEHTANIBHBIX 33j1au 1o TeMaM «CrupThl U GpeHounbl», «KapOoHoBbIe KHCTOTHL. CloXKHbIE
3(huphI».

A3oTcoaepxaniye OpraHnyecKne CoeINHeHusl.

AMUHBI — OpraHuMYeckue Tpou3BOAHble ammuaka. Kiaccudukauuss amMHHOB:
anupaTUUecKue U apoMaTUYeCcKHe; MepBUYHbIC, BTOPUYHbIE U TpeTHuHble. CTPOCHUE MOJIEKYII,
obmas ¢gopMyna, u3oMepus, HOMEHKIATypa U (PU3NUYECKHE CBOMCTBA. XHWMHUYECKOE CBOWMCTBA
ann(paTHUYECKUX aMHUHOB: OCHOBHBIE CBOMCTBA, AJKWJIMPOBAHUE, B3aUMOACUCTBUE MEPBUYHBIX
AMHUHOB C a30TUCTON KHUCTI0TOM. CONM aTKUIIaMMOHHS.



AHUIMH — IpeICTaBUTENIb AMUHOB apoMatnyeckoro psaa. CtpoeHue aHwinHa. BzaumHoe
BJIMSIHAE TPYII aTOMOB B MoJjeKyje aHWInHA. OCOOEHHOCTH XMMMYECKHX CBOWCTB aHMIIMHA.
KavectBennble peakuuu Ha aHWianH. CrocoObl MONYyYeHUS W TNPHUMEHEHHE anudaTudyeckux
amMHHOB. [losyuenune aHwIMHA U3 HUTPOOEH301a.

AmuHokuciotel. Homenknarypa u  uszomepus. OrtnenbHble IPEACTaBUTENN  O-
AMUHOKHCJIOT: IVIMLIMH, anaHuH. Pu3nueckue CBOMCTBA aMUHOKHUCIIOT. XMMUYECKHE CBOMCTBA
AMHHOKHUCIIOT Kak aM(OTEpHBIX OPraHMYECKUX COCOUHEHUH, peakuus MOJIMKOHICHCAIUH,
oOpa3oBaHue NENTUAHOM cBsi3u. buonornueckoe 3HaueHne aMUHOKUCIOT. CHHTE3 U THAPOIIH3
HENTUIOB.

benkn xak mnpuponnsle nonaumepsl. [lepBuuHas, BTOpHYHas M TpPETH4YHAs CTPYKTypa
0enkoB. XMMHUYECKHUE CBOMCTBA OCNIKOB: TMIPOJIN3, ACHATYpallus, Ka4eCTBEHHBIC PEaKIUU Ha
Oenku.

OKCHEpUMEHTAJIbHBIE METOJAbl M3YYEHHs BELIECTB M HUX IPEBPALLEHUI: pPacTBOPEHUE
0enIKoB B BOJIE, IeHATypaLusl OEIKOB IPU HarpeBaHMU, L[BETHbIE pEaKkMM Ha OEJKU, pellieHue
AKCIEPUMEHTAIbHBIX 33/a4 10 TeMaM «A30TCOJEp)KalIUEe OPraHUYECKUE COCAUHEHUS» U
«Pacno3HaBaHue OPraHMYECKUX COCTUHEHUI.

BbicokoMoieKy/JIsIDHBIEC COeIMHEHHU .

OcCHOBHBIE TIOHATUS XUMHHM BBICOKOMOJIEKYJISIPDHBIX COCIUHEHHUI: MOHOMEp, IOJUMED,
CTPYKTYpHOE 3BEHO, CTENEHb IOJIMMEPHU3aLUH, CPEIHsAs MOJIeKyaspHass Mmacca. OCHOBHbIE
METO/Ibl CUHTE3a BBICOKOMOJIEKYJISIPHBIX COEIMHEHUN — IIOJIMMEPHU3ALU U TOJINKOHICHCALINS.

ITonumepHsie MaTepHabl. [ImacTtmaccer (monuaTHIIEH, ITOJIMIIPOIINJIEH,
NIOJIMBUHUIIXJIOPU ], IIOJINCTUPOII, [IOJIMMETUIIMETAaKpUIIar, MOJIMKapOOHATHI,
noJudTUIeHTepedTanaT). Y Tin3anus 1 nepepadoTka riacThka.

OnacroMepbl: HaTypalbHbI KaydyK, CHHTETHYECKHME Kaydyku (OyTaJueHOBBIH,
XJIOPOIIPEHOBBIN, N30IIPEHOBBIN) U CHIIMKOHBL. Pe3nHa.

BonokHa: HaTypanbHble (XJIONOK, IIEPCTh, IMIENK), UCKYCCTBEHHbIE (BHUCKO3a, alleTaTHOE
BOJIOKHO), CHHTETUYECKUE (KalpOH U JIaBCaH).

[Tonmumepsl  cnenuManbHOro  HazHaueHUs (TeJoH, KeBiap, AIIEKTPOIPOBOJSIINE
MOJIUMEPBI, OMopasiiaraeMble MOJIUMEPHI).

OKCIEpUMEHTAJIBHBIE METOJIbI M3YYEHHs BEIIECTB M UX NPEBPAILEHUIN: O3HAKOMIIEHUE C
oOpa3laMu TNPUPOAHBIX M HCKYCCTBEHHBIX BOJIOKOH, IIJJaCTMacC, KaydyKoB, pELIEHUE
HKCIIEPUMEHTAIIBHBIX 3aa4 10 TeMe «Pacrno3HaBaHue mI1acTMacc U BOJIOKOHY.

Pacuérnrie 3amaun.

Haxoxxnenue MosiekyIsipHO (hopMysibl OpraHUYECKOr0 COETUHEHUS 110 MaCCOBBIM JIOJISIM
AJIEMEHTOB, BXOJSILIMX B €r0 COCTaB, HAXOXJACHHE MOJEKYJISIPHOW (OpPMYJIbl OPraHUYECKOTO
coeuHeHus: 1Mo macce (00BEMY) MPOAYKTOB CrOpaHMs, MO KOJMYECTBY BellecTBa (Macce,
00BEMY) MPOIYKTOB peaKlUy W/WUIN UCXOAHBIX BEILECTB, YCTAHOBIIEHUE CTPYKTYPHOU (OpMYIIbI
OpPraHMYECKOT0 BEIIECTBA HAa OCHOBE €ro XMMHUYECKHMX CBOMCTB MJIM CIIOCOOOB MOJIY4YEHHS,
ONpeIeNeHUE A0JIU BbIX0JAa IPOAYKTa PEAKIUN OT TEOPETUIECKH BO3ZMOKHOTO.

MexnpeaMeTHbIE CBA3U.

Peanu3zanus MexnpeIMeTHBIX CBsI3€l MPH M3y4YEeHHUU opraHmdeckoil xumuu B 10 kmacce
OCYILECTBIISICTCSI Yepe3 HCIOJIb30BaHUE KaK OOLIMX €CTECTBEHHO-HAYYHBIX MOHSATHH, Tak U
MOHATUH, IPUHATBIX B OTAEIBHBIX IIPEIMETAX €CTECTBEHHO-HAYYHOT' O [IUKJIA.

OOue ecTecTBEHHO-HAy4YHbIE TMOHATHUS: SIBJICHHE, HAy4HBIH (DakT, rumoresa, Teopus,
3aKOH, aHAJIN3, CUHTE3, Kiaccu(ukanus, HaOJIOJEHHE, HW3MEpPEHHUE, SKCIEPUMEHT, MOJEIb,
MOJICJINPOBAHUE.

®usnka: marepus, aTroM, 3JEKTPOH, MPOTOH, HEUTPOH, MOJIEKYJa, JHEPreTHYECKHI
YPOBEHb, BEIIECTBO, TEJIO, 00BEM, arperaTHoe COCTOSIHME BEIIECTBA, (PU3UYECKUE BEIWUYMHBI,
€MHULIBI U3MEPEHUS, CKOPOCTh, SHEPT U, Macca.



buonorus: xierka, opraHu3M, 3Kocuctema, omochepa, MeTaboONIM3M, HACIEICTBEHHOCTD,
aBTOTPO(HBIA W TETepOTPO(HBIA THUI TUTaHUA, OpoXeHUE, (POTOCHHTE3, NbIXaHUE, OCIKH,
YTIEBOJIBI, JKUPBI, HYKJICHHOBBIE KUCIOTHI, (DEPMEHTHI.

['eorpadus: mone3Hbie HCKOMAeMbIE, TOTUIHBO.

TexXHONOTHS: TUIIEBBIE MPOTYKTHI, OCHOBBI PAIlMOHATHHOTO MHUTAHUS, MOIOIIIUE CPEICTRA,
MaTepHalbl U3 UICKYCCTBEHHBIX M CHHTETUYCCKHX BOJIOKOH.

11 KUIIACC

OBILIASA U HEOPTAHUYECKASA XUMUSA

Teoperuueckne 0CHOBbI XUMMH.

Atom. CocTaB aTOMHBIX sJiep. XUMHUECKUN AeMeHT. M3oTomnbl. CTpoeHHe 3EKTPOHHBIX
000JI04YE€K aTOMOB, KBAHTOBBIE YHUCJIA. DHEPreTUYECKUE YPOBHM U MOAYPOBHU. ATOMHBIE
opoutanu. Kinaccudukaius XUMHYECKUX 3JIEMEHTOB (S-, p-, d-, f-amemenTsl). Pacnpenesnenue
QJIGKTPOHOB TI0 aTOMHBIM OpOWTANIsAM. DJIEKTPOHHBIE KOHQUTYpAIlMH AaTOMOB JJIEMEHTOB
MEPBOrO—4eTBEPTOrO TMEPUOJIOB B OCHOBHOM M BO30YXKIEHHOM COCTOSHHUU, DIIEKTPOHHBIE
KOH(UTYpAIIMA HOHOB. DJIEKTPOOTPUIIATEIIEHOCTD.

[lepuonnueckuii 3akoH u llepuogmueckas cucrema xumuueckux »saemeHtoB JI..
MenneneeBa. CBsi3b nepuoguyeckoro 3akoHa u Ilepuoanueckoil CHCTEMBl XUMHUYECKHX
3JIEMEHTOB C COBPEMEHHOM TEOpUEH CTPOEHHUsS aTOMOB. 3aKOHOMEPHOCTU M3MEHEHUsl CBOMCTB
XUMHUYECKUX DJIEMEHTOB U 00pa3yeMbIX MMM IMPOCTBHIX M CIOXXHBIX BEHIECTB MO TPYIIaM U
nepuoaM. 3HaueHue nepuoanveckoro 3akona /.M. Menaeneesa.

Xumuyeckasi CBsI3b. BUIbl XMMHYECKOW CBSI3M: KOBAJICHTHAs, MOHHAs, METaJUIMYECKasl.
Mexanu3mbl 00pa3oBaHMsl KOBAJIEHTHOM CBSI3U: OOMEHHBINM U JOHOPHO-aKIENTOPHBIA. DHEprus
U JUIMHA CBA3U. [10AspHOCTH, HANIPABICHHOCTh M HACBIIIAEMOCTh KOBAJICHTHOM CBA3U. KpaTHbie
cBs3u. Bogopoanas cBsizb. MeXMONEKYISIPHbIE B3aUMOACHCTBUS.

BasienTHOCTP W BaJieHTHBIE BO3MOXXHOCTU aTOMOB. CBSI3b 3JIEKTPOHHOW CTPYKTYPHI
MOJIEKYJI C MX T€OMETPHUYECKUM CTpPOEHHEM (Ha MpUMEpe COEAMHEHUH 3JIEMEHTOB BTOPOIO
nepuoa).

[IpeacraBnenre O KOMIUIEKCHBIX coeauHeHusix. (CocTaB KOMIUIEKCHOTO  HMOHA:
KOMILJIEKCOOOpa3oBaTeNib, JUTAH/Abl. 3HAYe€HHWE KOMIUIEKCHBIX coenuHeHud. [loHsitue o
KOOPJIMHALIMOHHON XHUMUH.

BeniectBa MONEKYISIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHHS. THUIBI KPHUCTAJUTMYECKHX
pPEmETOK (CTPYKTYp) U CBOMCTBA BEILIECTB.

[Tonsitne o nucnepcHbIx cuctemax. Mictuanbie pacTBopsl. [IpencraBienne 0 KOJUTOUIHBIX
pactBopax. CrmocoObl BbIpaKEHHsI KOHIICHTpAIIMH pPAaCcTBOPOB: MaccoBas JOJs BellecTBa B
pacTtBope, MOJspHas ~ KOHILEHTpanus. HacellleHHble W HEHACHIINICHHBIE  PacTBOPHI,
pacTBopuMoOcTb. Kpucrannoruaparst.

Knaccudukanuss 1 HOMEHKIATypa HEOPraHMYECKUX BEHISCTB. TpHUBHAIBHBIE HA3BAHUS
OT/IENIbHBIX MPEJICTAaBUTEICH HEOPraHUYECKUX BEIIECTB.

Knaccudukanus XuMHUECKUX peaklMii B HEOPraHU4eCKONW U OpraHMYecKoi XUMHUHU. 3aKOH
COXpPAHEHHUsI MacChl BEUIECTB; 3aKOH COXPAHEHUS U MPEBPALIEHUS SHEPTUU MPU XUMUUYECKHUX
peaknmsax. TermnoBsie 3QPEKTH XUMHUECKUX peakiuil. TepMOXuMHUYEeCKre ypaBHCHHUS.

CKOpOCTh XUMHUYECKOW PEaKIHH, €€ 3aBUCUMOCTh OT Pa3IMYHBIX (pakTopoB. 'oMOreHHBIE
Y TeTEepOreHHbIe peakunu. Katanns u kaTaau3aTopsl.

OOpatumbie ©  HeoOpaTHMbBIE peakluh. XUMHUYecKoe paBHOBecue. KoHcTaHTa
XHMHYECKOTO paBHOBeCHS. DaKTOpbI, BIHUSIONIME HA TOJIOKEHHE XUMHUYECKOTO PAaBHOBECHS:
TEeMIIepaTypa, JaBJIEHUE M KOHLEHTpAlMu BEIECTB, y4acTBYIOIIUMX B peakuuu. [Ipunuun Jle
[Tarensbe.



OnekrponuTtnueckas aucconuanus. CuipHble W ciadble  AIeKTpoiuThl. CTeneHb
nucconuranuu. Cpena BOAHBIX PAaCTBOPOB: KUCJIOTHAs, HEUTpalibHas, IienoyHad. BomopoaHslit
nokazarenb (PH) pactBopa. ['maponus coneii. Peakiym nonnoro ooMeHa.

OKHCTUTENbHO-BOCCTAHOBUTENbHBIE peakuuu. CreneHb okucieHus. OKUCIUTENb U
BOCCTaHOBUTENb. IIpomeccsl OKHCIEHUS M BOCCTAHOBJIECHMs. BakHeline OKUCIUTENH U
BOCCTaHOBUTEIHU. MeTO/1 2JIeKTPOHHOTO OanaHca. DIEKTPOIU3 PACTBOPOB U PACILIABOB BEIIECTB.

OKCHEpUMEHTAJIbHBIE METOJbl M3YYEHHUsl BEIIECTB M HUX IPEBPAIICHUN: pa3okKEHHE
NEepOKCHUa BOJOpPOJa B MPUCYTCTBUU KaTallM3aToOpa, MOJENIN KPHUCTAJUIMYECKUX PEIIETOK,
IPOBEICHUE pPEAKIUH MOHHOTO OOMEHa, OIpeaesieHHe CpeAbl pacTBOPOB C IMOMOUIBbIO
WHAUKATOPOB, U3yYCHUE BIUSHUS Pa3IMUHBIX (PAKTOPOB HA CKOPOCTh XMMHMUYECKOH peakiuu 1
[10JIO’)KEHNE XUMHUYECKOTO PAaBHOBECHSI.

Heopranuveckasi xumusi.

ITonoxenue HemerawioB B Ilepuoanueckoil cucreMe XuMUYeCKHX 3ieMeHTtos [I.M.
MenneneeBa U OCOOCHHOCTH CTPOCHHMS HMX aToMoB. (DuU3NYECKHWE CBOICTBA HEMETaJUIOB.
AJToTpOnUsl HEMETAUIOB (Ha MpUMeEpe KUCIOPoia, cephl, hocdopa U yrieposa).

Bopopon. Ilonyuyenue, gusnyeckie U XMMUYECKHE CBOWCTBA: PEAKIMU C METaUIaMU U
HEMETaJNIaMH, BOCCTAaHOBUTEIbHBIE CBOUCTBA. [ mapuabl. TONIIMBHBIE 3JIEMEHTHI.

["anorensl. Haxoxaenue B mpupoje, crnocoObl moiaydeHus, GU3NYECKue U XUMHUYECKUe
cBoiicTBa. ['asioreHoBOIOpOABl. BakHelme KUCIOPOACOAEPIKAIINUE COCIUHEHUS TaJOrCHOB.
JlabopaTopHble ¥ MPOMBILIUICHHBIE CIIOCOOBI MONTYYeHHs TajoreHoB. [I[puMeHeHne rajioreHoB u
UX COCAUHEHHI.

Kucnopon, o3oH. JlaGopaTopHble W HPOMBILIUICHHBIE CIIOCOOBI MOJTYYEHUS KHCIOPOJA.
®uznyeckue U XUMHUYECKHE CBOWCTBA W INPUMEHEHHE Kuciaopoga U o30Ha. Oxcuasl u
MEPOKCHU/IBI.

Cepa. HaxoxneHwe B TpUPOJE, CIIOCOOBI IMONYYCHHS, (U3MUCCKHE W XHUMHYCCKHE
cpoiictBa. CepoBogopon, cynbpunsl. Oxcun cepoi(1V), okeun cepoi(VI). CepHucras u cepHas
KHCTOTBI U uX coiu. OCOOCHHOCTH CBOMCTB CEpHON KHCIOTHL. IlpuMeHeHue cepel U €€
COEIMHEHUI.

A3zor. Haxoxnenue B mpupojie, crnocoObl MONy4eHHs, (PU3MUECKHE U XUMHUYECKHE
cBoiictBa. AMMMaKk, HUTpuAbl. Okcuasl a3ora. A30THCTas M a30THAs KHUCIOTBI M MX COJIH.
Oco0eHHOCTH CBOWCTB a30THOM KHUCHOTHL [IpriMeHeHHe a30Ta U ero coeauHeHuH. A30THBIC
yI100peHusl.

®ochop. Haxoxnenne B mpupoje, CrocoObl MONydeHHs, (HU3UYECKHEe U XUMHUYECKHUE
cBoiictBa. @Dochuasl u Qocoun. Oxcuabl docdopa, ¢ochopHas kuciota U e€ couu.
[Tpumenenue docdopa u ero coenunenuit. ochopHeie yrnodpeHus.

VYraepon, HaxoXaeHue B IpUpone. AJUIOTporiHble Mogudukarmu. dusznueckue u
XMMHYECKUE CBOWMCTBA TPOCTHIX BEIIECTB, 0Opa3oBaHHBIX yriepomoM. Oxcun yriepona(ll),
okcun yraepona(lV), yronbHas kuciora U e€ cold. AKTUBUPOBAHHBIN yrojb, aacopOLus.
Oymiepensl, rpadeH, yriaepoiHsle HaHOTPYOkH. IlpuMeHeHHMe TpOCThIX  BEILECTB,
00pa30BaHHBIX YIJIEPOJOM, U €0 COeAUHEHUI.

Kpemuuii. Haxoxnaenue B npupoje, crnocoObl MOdydeHHs, (U3HUEeCKUe M XMUMHUYECKHE
coiicTBa. Okcup kpemuusi(1V), kpeMHueBast KMcinoTa, cuiMkarel. [IpuMeHeHre KpeMHUs U €ero
coequHennil. CTEKJ0, €ro MoJy4eHHue, BUIbI CTEKIIA.

[Tonoxenue metamioB B [leproauueckoi cucteMe XUMUYECKUX 31eMeHTOB. OCOOEHHOCTH
CTPOEHHS JEKTPOHHBIX 000JI0UeK aTOMOB MeTayioB. O0mue pu3nyeckue cBONCTBAa METAJLIOB.
[TpumeHeHnue metannoB B ObITY U TexHHKe. CIIIaBbl METAJIJIOB.

DNEeKTPOXUMUYECKUNA Pl HampsDkeHUH  MerauioB.  OOmme CcrnocoObl  TMOydeHHs
METAJIJIOB: TUAPOMETAIUTYPIHUsl, TUPOMETAIITYPIHUsl, MeKTpomeTautyprus. Ilonarue o koppo3un
MeTai1oB. CriocoObl 3aIIUTHI OT KOPPO3HH.



Obmas xapakrepuctika MeTauioB |A-rpynmsl Ilepuoandeckoil CHCTEMBl XMMHUYECKHX
anemMeHTOB. Hatpuii u xanuii: monydenue, Gu3ndeckue M XMMUYECKHUE CBOWCTBA, IPUMEHEHUE
IIPOCTBIX BEIIECTB U UX COEIUHEHUI.

O6mas xapaktepuctuka MetaiioB |IA-rpynmsr [leprognueckoit cucTeMbl XUMHUYECKHX
AIIEMEHTOB. Maruuii W KajblMid: TMOJNydyeHHe, (U3NYECKHe U XHMHUYECKHE CBOWCTBa,
IIPUMEHEHHE TPOCTHIX BEILECTB U X coequHeHM. KECTKOCTh BOJBI M CLIOCOOBI €€ yCTpaHEHUSI.

AJNIOMMHHUI: TIOJy4YeHUe, (PU3MUYECKUe M XUMHUYECKHE CBOMCTBA, MPUMEHEHHE MPOCTOTO
BElIeCTBA M €ro coeAMHEHUH. AMEOTepHbIE CBONCTBA OKCHAA U THAPOKCHAA aJIOMUHUS,
TUIPOKCOKOMILIIEKCHI aJIFOMUHUS.

OO6mass xapakTepucTuka MeTauioB mNoOouHbix mnoarpymnmn (b-rpynm) Ilepuoguueckoit
CUCTEMBI XUMHUYECKUX JIEMEHTOB.

®u3nueckue 1 XMMUYECKHE CBOMCTBA Xpoma U ero coeAuHeHur. OKCHUIbl U TUAPOKCHIBI
xpoma(ll), xpoma(lll) u xpoma(VI). Xpomarsl u quxpomarbl, UX OKUCIUTEIbHBIE CBOICTBA.
[TonyyeHnue u npuMeHEHUE Xpoma.

®u3nueckue M XMMHYECKHE CBOMCTBA MapraHila M €ro COeJUWHEHHH. Baxuenmmue
coenuaeHust Mmapranna(ll), mapranma(1V), mapranna(VI1) u mapranna(VIl). [lepmanranat kanus,
€ro OKHUCIIUTENIbHbIE CBOWCTBA.

®du3nueckue 1 XMMUYECKHE CBOMCTBA Kelle3a U ero coeguHeHui. OKCuabl, THAPOKCUIBI U
conn xkene3a(ll) u xeneza(lll). [lonydyenne u npuMeHeHHe KeJe3a U ero CIIJIaBoB.

Pusnyeckue U XMMUYECKUE CBOMCTBA MeIU U €€ coenuHeHui. [lonyuenne u npumeHenue
MeIU U €€ COCIMHEHHM.

[{unk: nonyyeHue, GU3NYECKUE U XUMUUYECKHE CBOMCTBA. AM(DOTEpHBIE CBOMCTBA OKCHIA
U TUJIPOKCH/IA LIMHKA, TUAPOKCOKOMILIEKCHI IMHKA. [[prMeHeHrne NuHKa U ero COeIMHEHUH.

OKCIIEpPUMEHTAIbHbIE METOJbl H3YyYEHHs BEUIECTB M UX NPEBPAILCHHUI: H3ydeHUE
00pa3IoB HEMETauIoB, TOpeHHe cephl, (ocdopa, xeneza, MarHusi B KHUCIOpPOJE, M3yUCHHE
KOJUIeKUMU «MeTamibl M CIUIaBbl», B3aMMOJECHCTBUE IIEJIOYHBIX M IIEJIIOYHO3EMEIbHBIX
METAJIJIOB C BOJOM (BO3MOXHO HCIOJIb30BAaHHE BUAECOMATEPUAIOB), B3aUMOAECUCTBUE LIMHKA U
JKeJe3a ¢ pacTBOpaMu KHUCIIOT U IIEJI0Yel, KaUeCTBEHHbIE PEaKI[MM Ha HEOPTaHMUECKUE aHUOHBI,
KaTHOH BOJOPOAA U KAaTHOHBI METAJUIOB, B3aUMOJEHCTBUE THIPOKCHUIOB AIIOMUHUS U IIMHKA C
pacTBOpaMH KHUCIOT M WIEJIOYEH, pelIeHue SKCIEePUMEHTANIbHBIX 3aJa4 1o TeMaM «['anoreHsi»,
«Cepa u e€ coeIMHEHUs», «A30T U Pochop U UX CoeTUHEHU», «MeTaulbl TJIaBHBIX HOArPYIII,
«MeTtannbl MOOOYHBIX TOATPYII.

XuMHUS U )KU3Hb.

Ponp xumun B obecriedeHNH YCTOWYMBOTO pa3BUTHA deloBedecTBa. [loHATHE 0 HaydHBIX
METOJaX IIO3HAHUS M METOJIOJIOTMM HAayyHOro wuccienoBaHus. HaydHble npuHIUIBI
OpraHu3aIi XUMHUYECKOTO MPOU3BOACTBA. [IpOoMEBIIIIIEHHBIE CITOCOOBI MOYUYEHUs BaXKHEHIIINX
BElIECTB (Ha IMpUMepe MPOU3BOACTBA aMMHUaKa, CEPHON KUCIOThI, MeTaHoJa). [IpoMblineHHbIE
CHOCOOBI MOJTYYEHHUSI METAIJIOB M CIUIABOB. XMMHUECKOE 3arpsi3HEHHE OKpY’Karollel cpenbl u
ero rnocyiencTus. Poiib XuMuu B 00€CTICUCHUH SHEPTETHUECKOM 0€30MacHOCTH.

Xumus M 300poBbe 4YenoBeka. JlekapcTBeHHble cpencTBa. [lpaBuna ucnonb3oBaHUA
JIEKapCTBEHHBIX MpernapaToB. Posib XUMUU B pa3BUTHU MEIUITUHBI.

XVMUS TIUIIA: OCHOBHBIE KOMITOHEHTHI, TUIIIEBbIE 100aBKU. Ponb XxuMuu B o0ecrieueHun
MMHUIIEBOH O€30IMacHOCTH.

Kocmernueckue u mapgromepHble cpenctBa. beitoBas xumus. [IpaBuna Ge3omacHoOro
MCIIOJIb30BaHUs IPENapaToB ObITOBOM XMMHUH B MIOBCEAHEBHOMN )KU3HHU.

XUMHUS B CTPOUTENBCTBE: BAKHEHIIINE CTPOUTENBHBIE MaTepHAIbI (IIEMEHT, OETOH).

XuMHus B CENBCKOM X03siiicTBe. OpraHndecKrue 1 MUHEPAIbHBIC yI00pEeHHUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepuaibl, KPacKH, CTEKJIO, KepaMuka. MaTepuaiibl
JUISL 371eKTpOHUKU. HaHOTEeXHOIO0THH.

Pacuérnbie 3a1aun.



Pacuérel: Macchl BemiecTBa WM 00BEMa Ta30B MO0 M3BECTHOMY KOJHMYECTBY BEIECTBA,
Macce Wik 00bEMY OJTHOTO M3 yYaCTBYIOIIMX B PEAKIIMH BEIIECTB, MacChl (00bEMa, KOJTUYECTBA
BEILIECTBA) MPOAYKTOB PEAKLUM, €CIIM OJHO W3 BEUIECTB MMEET NpPHUMECH, Macchl (00BEMa,
KOJIMUECTBA BEIIECTBA) MPOJYKTAa PEaKkiuu, €Cld OJHO M3 BEIIECTB JAaHO B BHUJE pacTBOpa C
OnpeAenEéHHON MacCOBOM JIOJE PAacTBOPEHHOIO BELIECTBA, MACCOBOW JIOIM W MOJISIPHOMU
KOHIIGHTpAllUl BEILIECTBA B PAcTBOpPE, JOJU BbIXOJA IPOAYKTAa PEAKUHUU OT TEOPETHUYECKHU
BO3MO>KHOTO.

MexnpenMeTHbIE CBS3U.

Peanuzanus MeXNpeaMETHBIX CBSI3€H MpH U3ydeHHH OOIIel M HEOPraHUYeCKON XMMHUU B
11 xnacce ocyuiecTBIsSETCS Yepe3 MCIOJIb30BaHUE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX MOHSTHIA,
TaK U NOHSTUN, IPUHATHIX B OTJEIbHBIX IPEAMETAX €CTECTBEHHO-HAYYHOT'O IIUKJIA.

OO01mure ecTeCTBEHHO-HAy4YHBIE MOHATHUA: SIBICHUE, HAy4YHBIH (akT, TMIOTE3a, TEeOopus,
3aKOH, aHaju3, CHHTE3, KiIacCU(pUKAIMsI, TIEepPUOAUYHOCTh, HAOIIOJCHHUE, H3MEpEHHe,
3KCHEPUMEHT, MOJIENb, MOJEIUPOBAHHE.

®usnka: marepusi, MUKPOMHUP, MAKpOMHUp, aTOM, 3JIEKTPOH, INPOTOH, HEUTPOH, HOH,
W30TOIbI, PaJMOAaKTUBHOCTh, MOJIEKYJIa, YHEPreTHYECKHI YPOBEHb, BEIIECTBO, TEJO0, OOBEM,
arperaTHOE COCTOSIHME BEUIECTBA, WACATBHBIN Ta3, (U3UYECKUE BEIMYUHBI, €IUHUIIBI
WU3MEPEHHUs], CKOPOCTh, SJHEPIUs, Macca.

buonorus: kierka, oOpraHm3M, OJKOCHCTeMa, Owocdepa, MeTaboIM3M, MaKpo- H
MUKPO3JIEMEHTBI, O€JIKH, >KUPBI, YIJIEBOJbI, HYKICHMHOBBIE KHUCIOTHI, ()EPMEHTHI, TOPMOHBI,
KpYTrOBOPOT BEUIECTB U IMOTOK HEPTUU B IKOCHCTEMAX.

['eorpacdusi: MuHEpasbl, TOPHBIE TOPO/IBI, TOJIE3HBIE HCKOMIAEMbIE, TOILITUBO, PECYPCHI.

TexHonorus:: XuMU4€ecKasi MPOMBIIIIEHHOCTh, METAJULYPrusi, CTPOUTEIbHbIE MaTepUabl,
CEJIbCKOXO3SUCTBEHHOE TMPOU3BOJCTBO, THINEBas MPOMBIIUICHHOCTh, (apMareBTu4YecKas
IPOMBIIIIIEHHOCTD, IIPOU3BOJICTBO KOCMETHYECKHUX IIpenapaTos, IIPOU3BOJICTBO
KOHCTPYKIMOHHBIX MaT€pUaJIOB, 3JIEKTPOHHAs! IPOMBIIUIEHHOCTh, HAHOTEXHOJIOTUH.



INIAHUPYEMBIE PE3VJIbTATBI OCBOEHHUA IIPOTPAMMbLI 110 XHMMHWU HA
YI'JIYBJIEHHOM YPOBHE CPEJHEI'O OBIIEI'O OGPA30OBAHUS

JIMHHOCTHBIE PE3YJIBTATbHI

B cooTBeTcTBUM € CHCTEMHO-AEATENBHOCTHBIM IOJAXOAOM B CTPYKTYpEe JUYHOCTHBIX
pe3yJbTaTOB OCBOCHMS IpenMeTa «XUMHs» Ha YpOBHE cpenHero oOmiero oOpa3oBaHus
BBIJICJIEHBI CIIEAYIOLIME COCTAaBIIAIOLINE: OCO3HAHUE OOYUYarOIMMUCS POCCUNCKOM IpakJaHCKON
UJICHTUYHOCTH; TOTOBHOCTb K CaMOPa3BUTHIO, CAMOCTOSITEIBHOCTH M CaMOOIPEEICHUIO;
HaJIMYME€ MOTHBAllMM K  OOYYEHHIO; TOTOBHOCTb U  CIOCOOHOCTh  OOydaromuxcs
PYKOBOACTBOBATLCSA IMPUHATHIMU B OGH.IGCTBG npaBujiaMM W HOpMaMu IOBCACHUA; HAJINYIUC
IIPaBOCO3HAHUS, HKOJIOTMYECKON KYJIbTYpbl; CIIOCOOHOCTh CTaBUTh LIEJIU U CTPOUTH >KU3HEHHBIE
IIJIaHBbI.

JIMuHOCTHBIE Pe3yibTaThl OCBOCHHUS NpeaMeTa «XHUMUS» OTPAXKaroT CHOPMHUPOBAHHOCTH
OTIBITA TTO3HABATEIBHON U MPAKTHUECKON JEATEIILHOCTH 00YUYAIOMIUXCs B MPOLIECCE pealIn3aluu
00pa30BaTeNIbHON JAEATEIbHOCTH.

JIMYHOCTHBIC PE3yNIbTAThl OCBOCHUS MpeAMeTa «XHUMHS» OTPaxaroT c(HOpMHUPOBAHHOCTH
OIbITA IMO3HABATEIbHON U MPAKTHUUECKON IEATEIIbHOCTH 00YYarOUIMXCs B MPOLIecce peanu3anuu
00pa3oBaTeNbHON AEATEIBHOCTH, B TOM YHCIIE B YACTH:

1) rpa:xnaHCcKOro BOCIMTAHUSA:

OCO3HaHUA 00YyYarOIIMMUCS CBOMX KOHCTUTYLIMOHHBIX IIPAaB U 00SI3aHHOCTEH, yBaXKEHUS K
3aKOHY U NPaBOIOPAIKY;

MNpEaACTaBJICHHUA O COLNUMAJIBHBIX HOpMax W IIpaBUIAX MEKIIMYHOCTHBIX OTHOIIICHHUH B
KOJIJIEKTHBE;

TOTOBHOCTH K COBMECTHOM TBOp‘IeCKOI;'I ACATCIIBHOCTH IIPpU CO3AaHUHA y‘Ie6HI)IX ITIPOCKTOB,
peleHnH y4eOHBIX U [T03HABATENIbHBIX 337124, BBIMOJIHEHUN XUMHUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH NMOHMMATh U MPUHUMATh MOTHUBBI, HAMEPEHUS, JIOTUKY U apryMEHTBI IPYIHX
IpY aHaJIM3€ pa3IMYHbIX BUJOB yU4EOHOM NesATEIbHOCTH;

2) NaTPHOTHYECKOr0 BOCTIMTAHUS:

[IEHHOCTHOTO OTHOIIEHUS K HCTOPUYECKOMY M HAyYHOMY HACJIEIUI0 OTEYECTBEHHOMH
XHUMHU;

yYBa)KE€HHUsI K IpOIlecCy TBOpPYECTBA B OOJIACTH TEOPHHM U TMPAKTHUYECKOI'O MPHUIIOKEHUS
XUMHHU, OCO3HaHWA TOIrO, YTO JAaHHBIC HAYKM C€CTh PE3YIbTAaT JJIHUTCIbHBIX Ha6J'IIOI[CHI/II\/’I,
KPOIOTIIMBBIX SKCIEPUMEHTAIbHBIX TOUCKOB, MOCTOSIHHOTO TPY/Aa YUEHBIX U MPAKTUKOB,;

WHTEpECa M TI03HABAaTENIFHBIX MOTHMBOB B TIOJNyYEHHH | TIOCIEOYIONIEM AaHAaJN3e
UH(OPMALIUHU O TIEPEIOBBIX TOCTUKEHUAX COBPEMEHHOM 0TEUECTBEHHONW XUMUH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

HPaBCTBEHHOI'O CO3HAHMSI, STUUECKOT'0 TIOBEJICHHUS;

CIOCOOHOCTH OICHUMBATh CUTyalluW, CBA3aHHBIC C XHMHUUYCCKHMHU ABJIICHUAMH, U
OPUHUMATh OCO3HAHHbBIE PELIEHUs, OPUEHTUPYSICh Ha MOPAJIbHO-HPAaBCTBEHHbIE HOPMBI H
[IEHHOCTH;

TOTOBHOCTH OLIEHUBATh CBOE TOBEJCHHWE M IOCTYNKH CBOMX TOBAapuIlEd C MO3MLUI
HPABCTBCHHLIX U IIPAaBOBBIX HOPM H C y‘-IéTOM OCO3HaHUuA HOCHC}ICTBI/Iﬁ IMOCTYIIKOB,

4) popmMupoBaHus KyJbTYPBbI 310POBbSI:

MOHMMAaHUS LIEHHOCTEH 3/0poBOr0 M Oe3omacHoro obpasza >KU3HHM, HEO0OXOIUMOCTU
OTBETCTBEHHOT'O OTHOIIEHUS K COOCTBEHHOMY (PM3UYECKOMY U IICUXHUYECKOMY 3/10POBBIO;

coOroIeHnsT MpaBmiI 0€30MacHOTO OOpaIieHusi C BEMIECTBAMU B OBITY, TOBCEIHEBHOM
KHU3HH, B TPYJIOBOH JI€ATEILHOCTH;

IMOHUMAaHHA [OEHHOCTU IIPAaBUJI HWHAUBHUAYAJIBHOTO W KOJIJICKTUBHOI'O 0e301macHoOro
MOBEJICHUS B CUTYaIUSX, YTPOXKAIOIIUX 3/I0POBBIO U )KU3HHU JIIOJIEH;



OCO3HAHMSI TOCIEACTBUI M HEMPUSATHS BPEAHBIX NPUBBIUEK (YMOTPEOJIEHUS alKOTros,
HapKOTUKOB, KypeHUs);

5) TpynoBOro BoCIMTAHUSA:

KOMMYHHKAaTUBHOH KOMIIETEHTHOCTH B Y4eOHO-HCCIIEOBATEIbCKON JESTEIbHOCTH,
OOLIECTBEHHO 10JIE3HOM, TBOPUECKOM U IPYrUX BUAAX JAESITEIBbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTHE€ B PCIICHUM IPAKTUYECKUX 3a4ad COLUAIbHOU
HAIpPaBJIEHHOCTH (B paMKax CBOETO KJIacca, LIKOJbI);

UHTEpeca K MPaKTUYECKOMY M3Y4YEHHIO MpOo(eccuil pa3InyHOro poja, B TOM YHUCIE Ha
OCHOBE IIPUMEHEHUS IPEIMETHBIX 3HAHUI 110 XUMUU;

YBa)XKCHHUs K TPYLY, JTIOASAM TPyJla U pe3ysbTaTaM TPYAOBOH IEATENbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHAWBUIYAIbHOM TPACKTOPHUH OOpa30BaHMA,
Oyaymeit npodeccun U pealn3aluy COOCTBEHHBIX >KU3HEHHBIX IJIAHOB C YYETOM JIMYHOCTHBIX
MHTEPECOB, CIIOCOOHOCTEN K XUMHUH, MHTEPECOB U MOTPEOHOCTEH 00IeCTBa;

6) IK0JI0rH4eCcKOro BOCIIMTAHMS:

HKOJIOTHYECKH I11e7IeCO00Pa3HOro OTHOILICHUS K MPUPOJE KaK UCTOUYHUKY CYIIECTBOBAHUS
JKM3HHU Ha 3eMIIc;

NOHMMAHHUA TJ100aJIbHOTO XapaKTepa 3KOJIOTMUECKUX MpoOJieM, BIMSHHUS SKOHOMHUYECKHX
IIPOLIECCOB HA COCTOSIHUE NPUPOJHON U COLMAIBHOMN CpEebl;

OCO3HaHUS HEOOXOJUMOCTH MCIIONIb30BAHUS JOCTUKEHUN XUMHUM Ul PELIEHUS! BOIIPOCOB
palMOHaIbHOIO IPUPOIOIOIB30BaHNUS;

AaKTUBHOI'O HENpPHUATHS JEHCTBUI, NPUHOCSIIMX BpEl OKpYXarollel HmpUpoaHOH cpele,
YMEHUSI IPOTHO3UPOBATh HEOJAroNpUSATHBIE SKOJIOTHYECKHE MOCIEICTBUS MPEANPUHUMACMbIX
JICHCTBUN U NPENOTBPALLATD UX;

HaJIMYUS Pa3BUTOrO HKOJIOTMYECKOTO MBIIUIEHUS, 3KOJOTMYECKON KYJIBTYphI, OIBITa
JESTEIIbHOCTH  DKOJIOTUYECKOW  HAlpaBICHHOCTH, YMEHHS PpYKOBOJCTBOBATbCSI HMHU B
[I03HABATEJIbHOM, KOMMYHUKAaTUBHOM M COLIMAJIbHOMN MPaKTUKE, CTIOCOOHOCTU U YMEHUs aKTUBHO
IPOTHBOCTOSATH HJICOJIOTHH XeMO(POOHH;

7) BEHHOCTH HAYYHOI'0 IIO3HAHMA:

MHUPOBO33PEHHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY VYPOBHIO pa3BUTHS HAyKd U
00I11eCTBEHHOM MPaKTHKY;

NOHMMAaHUS CHEINU(PUKA XUMUU Kak HayKHM, OCO3HaHUs €€ poiu B (OPMUPOBAHUU
PaLMOHATIBHOIO HAyYHOI'O MBIIUIEHHUS, CO3/1aHUU LIEJIOCTHOTO MPEACTaBICHUs 00 OKpy KarolieM
MHUpE KaKk O €AMHCTBE MPHUPOJAbI U 4YEJIOBEKa, B MO3HAHUM MPHUPOAHBIX 3aKOHOMEPHOCTEH U
peleHnH IpobIeM COXpaHeHHs! IPUPOTHOTO PABHOBECHS;

yOexAEHHOCTH B 0CO0OM 3HAYMMOCTH XUMHM JJIs COBPEMEHHON IUBWIM3ALUHU: B €€
TYMaHHCTUYECKON HANpaBl€HHOCTH M BaXXHOM pPOJIM B CO3/IaHMM HOBOW 0a3bl MaTepHalIbHOU
KYJIBTYpBbI, B PELIEHUH II100aIbHBIX TPOOJIEM YCTOHYMBOIO Pa3BUTHUS YEIOBEUYECTBA — CHIPHEBOM,
HHEPreTUYECKOM, TMHUIIEBOM U HKOJOTHYECKOM Oe30MacHOCTH, B PAa3BUTHHM MEIMIIMHBL,
00ecreyeHny yCIOBUM YCIIEITHOTO TPY/AA M SKOJIOTMYeCKH KOM(POPTHOM KM3HU Ka)KJ0To 4jieHa
00111eCTBA;

€CTECTBEHHO-HAyYHOH TPAaMOTHOCTH: TIOHUMAaHHUS CYIIHOCTHM METOJIOB TIO3HaHMS,
UCTIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH MCIIONb30BaTh MOJydaeMble 3HAHUS IS
aHaM3a U OOBSICHEHHUS SIBICHUH OKPYKAIOLIEro MHpa U MPOUCXOASIIMX B HEM H3MEHEHUH,
yMEHUSs ie7aTh 000CHOBAHHbIE 3aKIIOUEHHSI HA OCHOBE HayYHBIX (DPAKTOB U MMEIOILIUXCS TaHHBIX
C 1IeJIBIO MOIYYE€HHUS JOCTOBEPHBIX BHIBOJIOB;

CHOCOOHOCTH CAMOCTOSITENILHO UCIIOIb30BATh XMMUYECKHUE 3HAHUS JJIS PELIeHUs TpobiieM
B PEAJIbHBIX )KM3HEHHBIX CUTYALIHSX;

MHTEpECca K NO3HAHUIO, UCCIIEI0BATENBCKON JESATENBHOCTH;

TOTOBHOCTH M CIOCOOHOCTH K HEMpPEphIBHOMY OOpa30BaHHMIO W caM000Opa3oBaHHIO, K
AKTUBHOMY IIOJIy4EHHMIO HOBBIX 3HAaHUM 1O XUMHM B COOTBETCTBUM C JKU3HEHHBIMHU
MOTPEOHOCTSAMH;



UHTEpeca K OCOOEHHOCTSIM Tpyda B pasiMyHbIX chepax mnpodeccHnoHaTbHON
JeATEIIEHOCTH.

METAINIPEIMETHBIE PE3YJIbTATBI

MeranpeaMeTHbIe Pe3yJIbTaThl OCBOCHHS NPOTPaMMBI MO0 XMMHU Ha YPOBHE CPEIHErO
o011ero 00pa3oBaHus BKIIOYAIOT:

3HAYUMBbIC JUII (OPMHPOBAHUS MHPOBO33PCHUS OOYYAIOIIUXCS MEXIUCIUILTUHAPHBIC
(MeXmpenMeTHbIe) 00IIeHayUHbIE TIOHATHS, OTPAKAIOLINE [IEJIOCTHOCTh HAYYHOW KapTHHBI MUpa
U crienu(UKy METO/IOB TIO3HAHUS, CIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaxX (MaTepusi, BEIIECTBO,
SHEPTus, SIBJICHUE, MPOIECC, CHCTEMa, HAyYHBIH (aKkT, MPUHLUI, THIIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOPHs, UCCIIIOBaHKE, HAOIIOICHUE, U3MEPEHUE, IKCIICPUMEHT U JIpyTHe);

YHHUBEPCAJIbHBIE yueOHbIe JEUCTBUSA (mo3HaBaTeIbHBIE, KOMMYHHUKATUBHBIE,
peryiasaTHBHBIE), oOecneunBaronye (OpMUpOBaHHE (QYHKIMOHAIBHON T'PAaMOTHOCTH U
COLIMAJILHOM KOMITETEHIIMH 00Yy4aroIIuXCs;

CIOCOOHOCTh  OOYYAIONIUXCS ~ MCIOJIb30BaTh ~ OCBOCHHBIC  MEXIHMCUIUILUIMHAPHBIC,
MHUPOBO33PEHUYECKHE 3HAHHWS W YHUBEpPCAIbHbIE y4deOHBbIE JCHUCTBUS B IO3HABATEIBHOH U
COLMAJIbHOM MTPAKTHKE.

MeranpeaMeTHbIe Pe3yJbTaThl OTPAKAIOT OBJIAJICHUE YHUBEPCAIBHBIMU YUCOHBIMU
MI03HABATEIbHBIMHA, KOMMYHUKATUBHBIMU U PETYJISATUBHBIMU JICHCTBUSMHU.

IMo3naBaTebHbIE YHHBepPCAJIbHbIE yUeOHbIE IeiiCTBUS

1) 6a3oBble JIOTHYeCKHeE NeCTBUSA:

CaMOCTOSITENILHO (OPMYJIMPOBATh M aKTYaJIM3UPOBATh IMPOOJIEMY, paccMaTpuBaTh €
BCECTOPOHHC;

ONpEACIATh LEIH JEATEIbHOCTH, 3ajaBas IapaMeTpPbl W KPUTCPUH HX JIOCTHIKCHHS,
COOTHOCHUTD PEC3YJIbTAThI ACATCIBHOCTHU C ITOCTABJICHHBIMU LCIIAMUA;

UCIIOJIb30BaTh IPH OCBOCHHMHM 3HAHMHW MPHUEMBI JIOTHUECKOI'O MBIIUICHHUS: BBIICIATH
XapaKTCPHBIC TIPHU3HAKU HOHATHH WU YCTaHaBJIMBaTb WX B3aUMOCBA3b, HUCIOJb30BaTh
COOTBETCTBYIOIINE MOHITUS ISl OOBSICHEHUS OT/ICTbHBIX (PAKTOB U SBICHUI;

BI)I6I/IpaTB OCHOBAHHA U KPUTCPUHN IJIA KJ'IaCCI/I(i)I/IKaIII/II/I BCHICCTB U XUMHNYCCKUX peaKHI/II\/’I;

yCTaHaBIMBATh MPUUNHHO-CJIEICTBEHHBIEC CBSI3U MEXKy U3Yy4aeMbIMU SBJICHUSIMU;

CTPOUTH JIOTUYECKUE paCCyKIEHUS (MHIYKTHUBHBIC, JAEIyKTHUBHBIE, IO aHAJOTHH),
BBISIBJISITH 3aKOHOMEPHOCTH M MPOTHUBOPEUHS B PACCMATPUBAEMBIX SIBICHUSX, (POPMYIHUPOBATH
BBIBOJIbI U 3aKJIIOUYCHU S,

MPUMEHSTh B MPOIECCEe MO3HAHUS HCIONb3yeMble B XMMHUHM CHMBOJIMYECKHE (3HAKOBBIC)
MOJIeJIH, TTPe0oOPa30BhIBATH MOJIEIHHBIC MPECTABICHUS — XUMHUECKUH 3HaK (CUMBOJI) DJIEMEHTA,
XuMu4deckass (GopMyna, YypaBHEHHE XHMHUYECKOM peakiuu — TpU pPEIIeHuHd Y4eOHBIX
MMO3HABATCIbHBIX W IMPAKTUYCCKUX 3adad, MPUMCHATH HA3BAHHBLIC MOJCJIBHBIC IMPCACTABICHUA
JUTSI BBISIBTICHUS XapaKTEPHBIX MPU3HAKOB U3y4aeMBIX BEIIECTB U XMMHUECKUX PEaKIIUM.

2) 6azoBbIe HCCIeA0BaTEIbCKUE JIeliCTBHS:

BJIa/IETh OCHOBAMHU METOJIOB HAYYHOTO TIO3HAHMSI BEIIECTB M XUMUYECKUX PEAKITHiA,

dbopMyIUpOBaTh MEMM H 3aJa4d  KCCIEAOBAHUS, HCIOJIB30BaTh IIOCTABICHHBIC U
CaMOCTOSITENILHO C(HOPMYIMPOBAHHBIE BOMPOCHl B KAUYECTBE WHCTPYMEHTA MO3HAHUS U OCHOBBI
JJISL (1)OpMI/Ip0BaHI/I$I THUIIOTESBI IO MPOBEPKE MPABUIIbHOCTHU BBICKA3bIBACMBIX CY)K)IGHHﬁ;

BIIQJICTh HAaBBIKAMU CAMOCTOSATEIBHOTO IUIAHUPOBAHUS M TPOBEACHHS YYECHHUYECKHX
OKCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHHS HAOJIOIATh 332 XOJOM IPOIIECCa, CAMOCTOSTEIIEHO
MPOTHO3UPOBATh €ro pe3ynbTaT, (GopMyaupoBaTh OOOOIICHHWS U BBIBOJBI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YJIbTaTOB UCCIICIOBAHMS, COCTABIIATh 0OOCHOBAHHBIA OTYET O MPOICITAHHOM
pabore;



npuoOpeTaTh ONBIT YYCHUYECKOM HCCIIEAOBATENILCKOM M TPOEKTHOH JeATeNbHOCTH,
HPOSIBIATE CIIOCOOHOCTh M TOTOBHOCTh K CaMOCTOATENBHOMY IIOMCKY METO/AOB pEIIECHUs
NPaKTUYECKHX 33/1a4, IPUMEHEHUIO PA3JIMYHbIX METOIOB MIO3HAHMS.

3) pabora ¢ ungopmanmeii:

OPUEHTHPOBATHCSI B  PaA3IMYHBIX HCTOYHMKAX HWHPOpMaLUU (HAYYHO-TIOMYJISIpHAsS
JauTepatypa XHMMHYECKOTO COJAEp)KaHUs, CIpaBOYHbIE IOCOOMs, pecypcbl VHTepHera),
aHAM3UpPOBaTh HMH(POPMAIMIO pPA3TUYHBIX BUAOB U (OpM MpencTaBIeHHs, KPUTHUECKU
OLIEHUBATh €€ I0CTOBEPHOCTh U HEITPOTUBOPEUNBOCTH;

dbopMynHupoBaTh 3ampoChl M TMPHUMEHSATh Pa3IMYHBIE METOJAbI INPH IOHCKE U O0TOOpe
uHpopMaLnu, He0OXOAUMOM Ui BBIIOJIHEHHsI yUeOHbIX 3aau ONPeeIEHHOIO THIIA;

nproOpeTaTh ONBIT MCIOIB30BaHUA MH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH U
Pa3JINYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO BHIOMPATh ONTUMAIBHYIO (OpPMY IpeAcTaBiIeHUss HHPOpMaUU (CXEMBI,
rpaduKH, TuarpaMmbl, TaOJIUIIBI, PUCYHKH H JIPYTHUE);

UCTIOJIb30BaTh HAYYHBIA SI3bIK B KadyeCTBE CpEACTBA TNpU paboTe € XUMHUYECKOH
uHpopMaLuell: MPUMEHATh MEXIpeIMeTHble ((U3MYecKue M MaTeMaTHYeCKUe) 3HAKu U
CHMBOJIBI, (popMyIiel, aO0peBUATYpbl, HOMEHKIIATYPY;

HCII0JIB30BAaTh 3HAKOBO-CHUMBOJIMYCCKUEC CPCACTBA HATJIAIHOCTH.

KoMMmyHHKaTHBHBIE YHUBEpPCAJIbHbIC Y4eOHbIe 1eiiCTBHUS:

3aJ]aBaTh BOMPOCHI 0 CYIIECTBY 00CYkK/1aeMOil TeMbI B X0/1€ JUAJIOTa U/UITH IUCKYCCHH,
BBICKA3bIBaTh HJIeH, (POPMYIHUPOBATH CBOM MPEIOKECHUS OTHOCUTEIIEHO BBIITOJIHCHUS
MIPEIOKCHHOM 3a1a4H;

BBICTYNIATh C MpE3EHTAlUeN pe3yabTaTOB IO3HABATEIbHOU AESATENBHOCTH, MOJYYEHHBIX
CaMOCTOATEJIbHO WJIM COBMECTHO CO CBEPCTHUKAMU TMIPU  BBITOJIHEHUH XUMHYECKOTO
DKCIIEPUMEHTa, MPAKTUYEeCKOH pabOThl MO HCCIEIOBAHHIO CBOMCTB H3y4aeMbIX BEIECTB,
peanuzanuu y4eOHOro mpoekTa, M (OPMYIHPOBATh BBIBOJABI IO PE3yJbTaTaM MPOBEIEHHBIX
WCCJICTOBAHMM MyTEM COTTIACOBAHUS MO3UIIUI B X0O€ 00CYXKIeHUS U OOMEHAa MHEHHUSIMH.

PerJIHTI/IBHLIe YHUBEpPCAJIbHbIC yqeﬁﬂue JelCcTBUA:

CaMOCTOSITENIbHO IJIAHUPOBaTh U OCYIIECTBISATH CBOIO IMO3HABATEJIbHYIO JEATEIbHOCTb,
onpenenss e€ eI M 3aJaud, KOHTPOJIMPOBATh U MO Mepe HEO0OXOAMMOCTH KOPPEKTHPOBATh
npeyiaraéMplii alropuT™M JAEUCTBUN NPU BHINOJHEHUM Y4E€OHBIX M HCCIIEIOBATENbCKUX 3aj1ad,
BbIOMpaTh Haubosee 3((HeKTUBHBIN CIIOCOO MX pEelIeHHs C YU4ETOM MOJy4YeHHUs] HOBBIX 3HAHUH O
BEIIECTBaX U XUMUUYECKUX PEaKLUsX;

OCYIIECTBIATh CAMOKOHTPOJIb JEATEIbHOCTH HA OCHOBE CAaMOaHAJIN3a U CAMOOLICHKH.

INPEJIMETHBIE PE3YJIBTATDBI

[IpenMeTHbIE pe3ynbTaThl OCBOEHUS MPOTPaMMBbI [0 XUMUU Ha YriyOJI€HHOM YpOBHE Ha
YPOBHE CpeIHEro oOILIero oO0pa3oBaHMs BKIIOYAIOT crienuuYecKue A y4eOHOro Mmpeamera
«XUMHUS» HaydHble 3HAHHUS, YMEHHSI U CHOCOOBI JIEHCTBUH IO OCBOEHHUIO, MUHTEPIpETAluu U
npeoOpa30BaHUIO 3HAHHM, BUABI IEATEILHOCTH 110 MOJTYYEHUI0 HOBOTO 3HAHMS U NPUMEHEHHUIO
3HaHUW B Pa3IMYHBIX y4YEOHBIX CUTYyallUsX, a TaKXK€ B peaJbHBIX MXHU3HEHHBIX CUTYalUsX,
CBA3aHHBIX C XUMHEH. B mporpamme 1o XMMHMM IPEIMETHBIE PE3YyJIbTaThl IIPEICTABIICHBI I10
roJiaM U3y4eHHs.



10 KJIACC

[TpenMeTHBIE pe3yabTaThl OCBOEHUS Kypca «OpraHudeckasl XUMHUs» OTPaXKaroT:

c(OpMUPOBAHHOCTh MPEACTABICHUI: O MeCTe M 3HAYEHMHU OPraHUYECKOM XHUMHH B
CHCTEME E€CTECTBEHHBIX HAYK U €€ PO B 00ECTICUCHHH YCTOMYHMBOTO PA3BUTHS YEIOBEUECTBA B
pelieHrun MpoOiIeM IKOJOTUYECKOM, IHEPreTUYECKOW M MUIIEBON 0€30MacHOCTH, B Pa3BUTHH
MEIWIIMHBI, CO3JaHWH HOBBIX MAaTEPHAJIOB, HOBBIX HMCTOYHHKOB JHEPIHH, B OOCCIICUCHUU
paloHaIbHOIO MPUPOJIONOIB30BaHMS, B (DOPMUPOBAHUU MUPOBO33PEHUS U OOLIEH KYIbTYpbI
YeJI0OBEKa, a TaKKe DSKOJOTMYeCKM OOOCHOBAaHHOIO OTHOLIEHHS K CBOEMY 3[0POBBIO U
MPUPOAHON Cpelie;

BJIQJICHUE CUCTEMOW XUMHUYECKMX 3HAHMH, KOTOpas BKIJIIOYAET: OCHOBOIIOJATaloIlue
HOHATHS — XUMHYECKHIl 3JIEMEHT, aToM, SIIPO M IJIEKTPOHHAas 00ojouka aroma, S-, p-, d-
ATOMHBIE OpOWTAIM, OCHOBHOE M BO30YKIEHHOE COCTOSIHHSI aTOMa, THOPHUIU3AlUS aTOMHBIX
opOuTanel, HOH, MOJIEKYla, BaJeHTHOCTb, JJEKTPOOTPHUIATEIBHOCTb, CTEIEHb OKHUCIICHUS,
XUMHUYECKast CBA3b, MOJb, MOJIApDHAs Macca, MOJSPHBIA O0O0BEM, YIIIEPOAHBI CKEJeT,
byHKIIMOHAIbHAS TPYMIa, pajuKan, CTPYKTypHble (opmysbl (pa3BEPHYTHIE, COKpAIIEHHEIE,
CKEJIETHBIE), M30MEpHUsl CTPYKTYpHasT W TMPOCTPAHCTBEHHAs (T€OMETpPUYECKasi, OINTHUYECKas),
MU30MEpPbI, TOMOJIOTUYECKUN PsZl, TOMOJIOTH, YTIEBOJOPOABI, KHCIOPOA- M a30TCOAepIKallue
OpraHUYECKHUE COCIUHEHMSI, MOHOMEp, IOJUMEpP, CTPYKTYPHOE 3BEHO, BBHICOKOMOJIEKYJISIPHbBIE
COEIMHEHUS; TeOpUH, 3aKoHbl (mepuoanueckuid 3akoH JI. M. MenpaeneeBa, Teopusi CTpOeHUs
opranuueckux BemectB A. M. byriepoBa, 3aKOH COXpaHEHHsI MacChl BEILECTB, 3aKOH
COXpaHEHHMS U TPEBpAIlCHHs] DSHEPTUM TPH XUMHYECKHX pEaKIHsX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3bIK XMMHUHU, MHPOBO33PEHUECKHUE 3HAHUS, JIeXkKalllue B OCHOBE IOHUMAaHUS
OPUYMHHOCTH U CHCTEMHOCTH XHMHYECKHMX SBJICHMI, IMPEACTAaBICHUS O MEXaHHU3Max
XUMHUYECKUX PEaKIUd, TEPMOJMHAMUYECKHMX W KHUHETHUYECKMX 3aKOHOMEPHOCTSAX  HX
MPOTEKaHUs, O B3aMMHOM BJIHMSHHM aTOMOB M TPYII aTOMOB B MoOJIeKyJaX (MHAYKTUBHBIN U
Me30MepHbIi 3 dexTrr, opuenTanTsl | u |l poma); dakronorudeckue cBeneHUS O CBOMCTBAX,
cocTaBe, MOMyYeHUHU U 0€30MaCHOM UCIOJIb30BaHUHU BAKHEUIITUX OPraHMUYECKHUX BEIIECTB B OBITY
U TPAKTHUUECKON JeATENbHOCTH YEJIOBEeKa, OOIIMX Hay4YHbIX MPUHIUIAX XMMHYECKOTO
MIPOM3BOJICTBA (Ha IPUMEpE MPOU3BOACTBA METAaHOIA, TEPEPaOOTKU HEPTH);

c(hOpMUPOBAHHOCTh YMEHHI: BBIABIIATH XapaKTEPHbIE MPU3HAKU MOHATUM, YCTAaHABIUBATh
MX B3aMMOCBS3b, HCIIOJIb30BATh COOTBETCTBYIOILIME MTOHATHUS MIPU OMMCAHUHU COCTABA, CTPOEHUS U
CBOICTB OPraHUYECKUX COECTUHEHUN;

c(hOpMUPOBAHHOCTh YMEHUH:

MCIOJIb30BaTh XMMHUECKYI0 CUMBOJIMKY JUISl COCTABICHHS MOJIEKYJISIPHBIX U CTPYKTYPHBIX
(pa3BEpPHYTHIX, COKPALIEHHBIX U CKEJIETHBIX) (POPMYIT OpraHUYEeCKHX BEIIECTB;

COCTABJISITh YpaBHEHUS XUMHUYECKUX PEaKIUid ¢  PacCKpbIBaTb HMX  CYIIHOCTD:
OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIMII  MOCPEJACTBOM  COCTABJIEHHUS  DJIEKTPOHHOIO
OayaHca JTHUX pEaKIUW, peakIuii HOHHOTO OOMeHa MyTEM COCTaBJICHUS UX TOJHBIX U
COKpAIIEHHBIX HOHHBIX YpaBHEHUII;

M3rOTaBIMBAaTh MOJIEIM MOJIEKYJ OpPraHMYECKHUX BEIIECTB Ul WJUIIOCTpAlMU  HX
XUMHYECKOTO ¥ IPOCTPAHCTBEHHOTO CTPOEHUS;

c(OpMHUPOBAHHOCTh YMEHUM: yCTaHABIUBATh MIPUHAIIEKHOCTh U3YYEHHBIX OPraHU4YEeCKUX
BEIIIECTB 0 MX COCTaBY M CTPOEHUIO K ONpEeAeNEHHOMY KJIacCy/TpyIIe COeJMHEHUH, 1aBaTh UM
Ha3BaHU 10 cucteMarndeckoir HomeHkinarype (IUPAC) i nmpuBoIuTh TpUBHATIHHBIE HA3BAHUS
JUISL  OTHENBHBIX TMPEACTABUTENE OpPraHWYeCKUX BEIIEeCTB (STUJIEH, AalleTHJIeH, TOIYOJI,
[JIMLEPUH, STUJICHIINKONb, (eHon, QopManbaerua, amneTaablIeru], aleToH, MypaBbUHas
KHCIJIOTA, YKCYCHAasl KHUCJOTa, CTE€APUHOBAs, OJICMHOBAas, MaJbMUTUHOBAS KHUCJIOTHI, TJUIMUH,
aJlaHWH, MaJlbTo3a, GPYKTO3a, AHWIIUH, TUBUHUJI, U30IIPEH, XJIOPOIPEH, CTUPOJI U APYTHUE);

c(OpPMUPOBAHHOCTh YMEHHs OMPEACNATh BHUA XHUMHUYECKOW CBSI3M B OpPraHUYECKHX
coeIMHEHUAX (KOBaJeHTHAas U MOHHAs CBSA3b, G- U M-CBSA3b, BOAOPOIHAS CBS3b);



c(OPMHPOBAHHOCTh YMEHHS TNPHUMEHATH MOJOXKEHHUS TEOPUH CTPOCHUS OPraHMYECKUX
BemecTB A. M. bytiepoBa miis 0OBbSICHEHHS 3aBUCHMOCTH CBOMCTB BEIIECTB OT MX COCTaBa U
CTPOCHMUS;

c(OpMUPOBAHHOCTh YMEHHMI XapaKkTepu3oBaThb COCTaB, CTPOCHHE, (UINYECKUE U
XUMHUUYECKHE CBOMCTBA TUIIMYHBIX MPEACTABUTENEH pPa3IMYHbIX KJIACCOB OPTaHUYECKUX BEILLECTB!
QJIKaHOB, LHUKJIOAJIIKAHOB, AJIKCHOB, AJKaJHEHOB, AJKHMHOB, apOMaTHYECKHX YIJIEBOJOPOJIOB,
CIHPTOB, AJIbJETUIOB, KETOHOB, KapOOHOBBIX KHCJIOT, MPOCTHIX M CIOXHBIX 3(HUPOB, KHUPOB,
HUTPOCOECTUHEHUN U aMUHOB, AMUHOKHUCIIOT, OEJIKOB, YIJIEBOAOB (MOHO-, IU- U MOJHCAXaPUIIOB),
WUIIOCTPUPOBAaTh T'€HETUYECKYIO CBA3b MEXKAY HUMHU YPaBHEHMSIMH COOTBETCTBYIOILHX
XUMHUYECKHUX PEAKIH ¢ UCTIOIB30BaHUEM CTPYKTYPHBIX (GOPMYI;

c(OPMHPOBAHHOCTh YMEHHUS TOATBEPXKIAaTh Ha KOHKPETHBIX MPHUMEpax XapakTep
3aBHCUMOCTH PEaKIMOHHON CIOCOOHOCTH OPraHMYECKUX COEAMHEHUHW OT KpaTHOCTU U THUIIA
KOBaJIEHTHOM CBSI3HU (OG- U T-CBA3M), B3aUMHOI'O BIMSHHUS aTOMOB U IPYIII aTOMOB B MOJIEKYJIaX;

c(OpMUPOBAHHOCTh YMEHHUSI XapaKTepPU30BaTb MCTOUYHUKH YTJIEBOJOPOIAHOIO CHIPbS
(He(Th, MPUPOAHBINA Ta3, Yroib), CHOCOOBI €ro MepepadoTKU W MPAKTUYECKOe NMPUMEHEHHE
MPOJYKTOB NepepaboTKu;

c(OpMUPOBAHHOCTh BJIAJICHUS CHUCTEMOM 3HAHUH O ECTECTBEHHO-HAY4YHBIX METOJaX
MO3HAHUS — HAONIOJICEHWH, W3MEPEHUH, MOJEIUPOBAHUH, OHKCIEPUMEHTE (peaJbHOM U
MBICJIEHHOM) M YMEHUS IPUMEHSATh 3TH 3HAHMUS,

c(OpPMUPOBAHHOCTh ~ YMEHMSI IPUMEHATH OCHOBHBIE  OMNEPAlMU  MBICIUTEIHLHOU
NEeSTeTbHOCTH — aHalIW3 W CHHTE3, CpaBHEHHE, O00O0O0IIeHHe, CHUCTEMAaTH3alMIO, BBISBIICHHE
MPUYUHHO-CJIEICTBEHHBIX CBS3EH — /JIsl M3yU€HUsl CBOMCTB BEIIECTB M XUMUYECKUX PEaKIUi;

c(OpMUPOBAHHOCTh YMEHUM: BBISBIISITh B3aUMOCBSI3b XUMUUECKUX 3HAHUH C MOHSTUSIMH U
MPEJCTaBICHUSIMA JIPYTMX €CTECTBEHHO-HAYYHBIX IPEAMETOB sl 0Oojee OCO3HAHHOTO
NOHMMAHHUS CYLIHOCTH MaTepUalbHOIO €AMHCTBA MHUpPA, UCIOJIb30BaTh CHUCTEMHBIE 3HAHMS IO
OpPraHUYECKON XUMHUU AJis1 OOBSCHEHUS U MPOTHO3UPOBAHUS SBICHHUM, HMEIOUINX €CTECTBEHHO-
HAy4YHYIO IPUPOLY;

c(OpMUPOBAHHOCTh YMEHHI: MTPOBOAMTH pPacyEThl MO XUMHUYECKUM QopMmylaMm U
YPaBHEHUSAM XHMHUYECKUX DPEAKIMH C MCHOJb30BaHMEM (DU3MUECKUX BEIUMYMH (Macca, 00bEM
ra3oB, KOJIMYECTBO BEIIECTBA), XapaKTEPU3YIOIIHUX BELIECTBA C KOJMYECTBEHHOH CTOPOHBI:
pacuéThl MO0 HAXOXACHUI0O XMMHUYECKOH (OpMysbl BEIIECTBA MO M3BECTHBIM MAacCOBBIM JOJISIM
XUMHUYECKHX 3JIEMEHTOB, IPOAYKTaM CrOPaHus, MJIOTHOCTH ra3000pa3HbIX BELIECTB;

c(OpMUPOBAHHOCTh YMEHHI: MPOTHO3UPOBATh, aHATU3UPOBATH M OLEHUBATh C MO3ULIUN
HKOJIOTHUECKOM ©0€30MacHOCTU MOCIEACTBUS OBITOBOM U IMPOM3BOACTBEHHON JESTEIbHOCTU
YEJIOBEKa, CBSI3aHHOM C TepepadOTKON BEIIECTB, HCIOJIb30BATh IOJYyYEHHBIE 3HAHUS IS
HPUHATHS TPAMOTHBIX peIIeHUH MPoOIeM B CUTYAIUsIX, CBSI3aHHBIX C XUMHEH;

c(OpMUPOBAHHOCTh YMEHHUMN: CaMOCTOSITENIbHO IUIAHUPOBATh M MPOBOJUTH XUMHUYECKUN
HKCIEPUMEHT (TIOJIyYe€HHE U N3yueHHE CBOMCTB OPraHNYECKUX BEIECTB, KAUYECTBEHHbIE PEAKLIUU
YIJIEBOJOPOAOB PAa3IMYHbIX KJIACCOB M  KHUCIOPOJCOJAEPKAIIMX OpPraHMYeCKUX BELIECTB,
pellleHHe OSKCIEPUMEHTAIbHBIX 3a/Jad [0 PACHO3HABAHUIO OPraHMYECKUX BEIIECTB) C
coOnrofieHreM TMpaBuwil 0Oe3omacHOro oOpallleHuss C  BellecTBaMU U JIaDOpaTOPHBIM
o0opynoBanuem, (opMyIUpOBaTh IeNIb HMCCIEIOBAHUsS, NMPEICTABIATh B pa3iIu4yHONl (opme
pe3yNbTaThl IKCIIEPUMEHTA, aHAJIM3UPOBATh U OLICHUBATh UX IOCTOBEPHOCTH;

c(OPMHPOBAHHOCTH YMEHHIA:

coOnroAaTh MpaBWiIa HKOJIOTUYECKU IIeJIeCO00pa3HOro MOBENEHUs B OBITY M TPYAOBOMH
JESATEIIBHOCTH B IIEJIAX COXPAHEHUS CBOErO 370POBbs, OKPYXAlOUIEW NPUPOJHON cpenbl U
JOCTHKEHUS €€ YCTOMYMBOrO Pa3BUTHS;

OCO3HaBaTh ONACHOCTb TOKCHUYECKOI'O AECWCTBUS Ha JKUBBIE OPraHU3MBbl ONPEIEIIEHHBIX
OpPraHMYeCKHUX BEMIECTB, MOHUMas cMbIch nokazareins [1J1K;

aHATM3UPOBaTh  LI€JIECOOOPAa3HOCTh  NMPHUMEHEHHS  OpPraHWYEeCKMX  BEIIeCTB B
MPOMBIIIJIEHHOCTH U B OBITY C TOUKH 3PEHHUS COOTHOILIEHUS PUCK-TI0/Ib3a;



c(OPMHPOBAHHOCTh YMEHMIA: OCYHIECTBISATH IeJICHANPABICHHBIA IMOMCK XMMHUYECKOH
MHQOpPMALlUU B Pa3IMYHBIX MCTOYHUKAX (HaydyHas M y4yeOHO-HaydHas JUTeparypa, CpeAcTBa
MaccoBoi HMH(popmauuu, VHTEpHET M Jpyrue), KPUTUYECKH aHATU3UPOBATh XHMHUYECKYIO
uHpOpMalnIo, epepadarbiBaTh €€ U UCIOJIb30BaTh B COOTBETCTBUM C ITOCTABICHHOW y4eOHOM
3a/1a4en.

11 KUIIACC

[IpenmerHsie pe3ynbTaThl OCBOEHHsSI Kypca «OOImias W HeEOpraHuyecKas XUMHSD)
OTpaXkaroT:

c(OPMHPOBAHHOCTH MPEICTABICHHIA: O MATEPHATILHOM €JMHCTBE MUPA, 3aKOHOMEPHOCTSX
Y II03HAaBAaCMOCTHU SIBJICHUM NPUPOIBI, O MECTE U 3HAYCHUM XUMHUHU B CHUCTEME €CTECTBEHHBIX
HayK U €€ poJi B 00ECIIEYeHUH YCTOWYMBOIO PAa3BHUTHUS, B PELICHUU MPOOJIEM HKOJIOTHYECKOM,
SHEpPreTM4YecKoil M MuIeBOM 0e30MacHOCTH, B Pa3sBUTHMM MEAMLMHBI, CO3JaHUHM HOBBIX
MaTepHajoB,  HOBBIX  HMCTOYHHMKOB  OHEpruM, B  OOECIEYEHUH  paIMOHAIHLHOTO
IPUPOONOIL30BaHUSA, B JOPMHUPOBAHUU MUPOBO33PEHUS U OOILEH KYIbTYpPbl UEJIOBEKA, a TAKXKE
HKOJIOTHYECKU 0OOCHOBAHHOTO OTHOILIEHHS K CBOEMY 310POBBIO M IPHUPOTHON CPEE;

BIQJICHUE CUCTEMONM XUMHUYECKMX 3HAHMH, KOTOpas BKJIIOYAET: OCHOBOIIOJATAIOIINE
HOHSTHS — XUMUYECKUH 3JIEMEHT, aTOM, PO aTOMa, U30TOIIbI, AEKTPOHHAsI 000I04YKa aTOMa, S-
, p-, d-aromMHBIe OpOHMTAIM, OCHOBHOE M BO30YXKIEHHOE COCTOSHHS aTOMa, T'MOpHIM3aLis
aTOMHBIX OpOWTaneil, MOH, MOJEKyJa, BaJEHTHOCTb, AJIEKTPOOTPULATEIbHOCTh, CTENEHb
OKHMCIICHMs, XMMHUYECKas CBs3b (KOBaJICHTHAas, MOHHAs, METAJUINYecKas, BOJOpOJHAs),
KPUCTAJUIMYECKasl PEIIETKA, XUMHUYECKas PEaKLMs, PacTBOP, SJIEKTPOJIUTHI, HEIIEKTPOJIUTHI,
JNEKTPOJIMTUYECKAsT ~ JUCCOLMALMsA, CTENEHb JUCCOLMALMM, BOJOPOIHBIM  IIOKAa3aTellb,
OKHCITUTEIb, BOCCTAHOBUTEIb, TEIUIOBOH YPPEKT XMMUIECKON pEaKIii, CKOPOCTh XMMUYECKON
peaKkuMy, XHMHUYECKOE pPABHOBECHE; TEOPUUM U 3aKOHBI (TE€OpHUsS HIEKTPOJIUTHYECKOM
auccouranuu, nepuoanyeckui 3akon [[.M. MenneneeBa, 3aKOH COXPAaHEHUsS MacChl BELIECTB,
3aKOH COXPAHEHUs U INPEBPALLEHUS SHEPIHMHM IPU XMMHYECKHUX PEaKLHUAX, 3aKOH ITOCTOSHCTBA
COCTaBa BEIIECTB, 3aKOH JIEUCTBYIOIIMX Macc), 3aKOHOMEPHOCTH, CUMBOJIMYECKUI A3BIK XUMHH,
MHUPOBO33PEHUYECKUE 3HAHUS, JISKAIIME B OCHOBE IOHUMAaHWS NPUYMHHOCTH U CUCTEMHOCTH
XUMUYECKHUX SIBIICHHUM; COBPEMEHHBIC IPEACTABICHUS O CTPOCHHUM BEIIECTBA HA ATOMHOM,
VMOHHO-MOJIEKYJIIPHOM M HAaJMOJIEKYJISIPHOM YpPOBHSX; IIPEACTaBICHHMS O MEXAaHU3Max
XUMHYECKMX peaklui, TEePMOJMHAMUYECKMX M KHHETUYECKHMX 3aKOHOMEpPHOCTAX HX
IPOTEKaHUs, O XHMMHYECKOM PpaBHOBECHUH, pPAacTBOpax M  JHUCHEPCHBIX  CHCTEMAX;
(dakTosornyecKrue CBEJEHUSI O CBOWCTBAX, COCTaBe, MOJYYEHUH M O€3011aCHOM HCIIOIb30BaHUU
BOXHEHIINX HEOPraHWYECKUX BEIECTB B OBITY M INPaKTHUECKOW MesITEIbHOCTH 4YeNoBeKa,
O0LIMX HAayYHBIX IPUHLUIIAX XUMUYECKOTIO TPOU3BO/ICTBA;

c(OPMHPOBAHHOCTh YMEHUM: BBISBIATH XapaKTepHbIEe IPU3HAKK MOHATUH, yCTaHABIUBATb
UX B3aMMOCBA3b, HCIIOJIB30BATh COOTBETCTBYIOIIME IMOHATUS NPU ONHCAHWM HEOPTaHWYECKHX
BELIECTB U UX NPEBPAILECHUN;

c(OpMUPOBAHHOCTh YMEHHUS MCIIOJIB30BaTh XMMHMUYECKYI0 CHUMBOJMKY JUIsI COCTaBJICHUS
dopMyn BemeCTB M ypaBHEHMH XUMHUUYECKUX pEaKLUH, CHUCTEMaTHUYECKYI0 HOMEHKJIATypy
(IUPAC) u TpuBHalibHbIC Ha3BaHUS OT/ICIBHBIX BEIIECTB;

c(OPMHPOBAHHOCTh YMEHUS ONPENeNIATh BaJICHTHOCTh M CTENIEHb OKUCICHUS XUMUYECKUX
AIIEMEHTOB B COEAMHEHMSIX, BHJI XUMHUYECKOW CBSI3U (KOBaJIeHTHasl, MOHHasA, MeTalInyeckKas,
BOJIOPOJIHAS ), THIT KPUCTAIITMYECKOH PeIIETKH KOHKPETHOTO BEIIECTBA;

c(OpMUPOBAHHOCTh YMEHHUS OOBSCHATH 3aBUCUMOCTb CBOMCTB BELIECTB OT BHUAA
XUMHUYECKON CBSI3M M THUMA KPUCTAJUIMYECKOH peméTky, OOMEHHBIH U JOHOPHO-aKLENTOPHBIH
MeXaHU3Mbl 00pa30BaHUs KOBAJIEHTHOM CBSI3H;

c(OPMHPOBAHHOCTh YMEHHH: KJIaCCU(PULIMPOBATh: HEOPraHMYECKHE BEIECTBa IO HX
COCTaBY, XMMHMUYECKHE PEaKLUU IO Pa3IMYHBIM MPU3HAKaM (YUCIYy U COCTaBY pearupyroLInx
BEIIECTB, TEIUIOBOMY J3(P(eKTy peakiuu, H3MEHEHHIO CTENeHEeW OKHCIEHHs 3JIEMEHTOB,



00paTUMOCTH, YYacCTHMIO KaTaju3aTopa U JApPYrue); CaMOCTOSTEIbHO BBIOMPATh OCHOBAHUS U
KpUTEPUU 11 KJIacCU(PUKALNN U3Y4aeMbIX BEIIECTB U XMMHUECKHUX PEaKIIMii;

c(OpMUPOBAHHOCTh YMEHHUSI PACKpPBIBATh CMBICH Mepuogudeckoro 3akona JI. W.
MenneneeBa U JEMOHCTPUPOBAaTH €r0  CHUCTEMATH3UPYIOUIYIO, OOBSICHUTEIBHYIO U
IPOTHOCTUYECKYIO (YHKIINU;

c(hOpMUPOBAHHOCTh YMEHHI: XapaKTepU30BaTh AJIEKTPOHHOE CTPOEHHUE aTOMOB M MOHOB
XUMUYECKHX JJIEMEHTOB IIepBOro—4erBéproro mnepuonos llepuommueckon cucremsr JI.H.
MenpeneeBa, UCOB3Ys MOHATHSA «IHEPreTUYECKUE YPOBHUY, «IHEPrETHUUECKHE MOTYPOBHUY,
«S-, p-, d-atoMHBIE OpOUTAIM», «OCHOBHOE M BO30YXKIEHHOE HSHEPTETHUCCKHE COCTOSHHS
aToMa»; OODBICHATH 3aKOHOMEPHOCTH HW3MEHEHHS CBONCTB XHMHUYECKHUX DJJIEMEHTOB U HX
COEMHEHUH 10 niepuojaM u rpynmam Ilepuoguueckoii cucremst [. . MenaeneeBa, BaJ€HTHbIE
BO3MO>XHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHHUS UX IJEKTPOHHBIX 000JIOUEK;

c(OPMHPOBAHHOCTh yYMEHHUI: XapaKTepu30BaTh (OMHCHIBATh) OOIIME XUMUYECKHE
CBOMCTBA BEUIECTB PA3JIMYHBIX KJIACCOB, MOJATBEPXKAATh CYIIECTBOBAHUE I'€HETHYECKOM CBS3U
MEXy HEOPTraHMYECKMMU BEIECTBAMHU C IIOMOIIBIO0 YPABHEHUN COOTBETCTBYIOIIMX XUMUYECKHUX
pEaKI;

c(OpMUPOBAHHOCTh YMEHMSI PACKPHIBATh CYLIHOCTb: OKHCIIUTEIbHO-BOCCTAHOBUTEIbHBIX
peaxiuii MOCPECTBOM COCTaBJICHHSI AJIEKTPOHHOTO OanaHca 3TUX Peakluil; peakiuil HOHHOTO
oOMeHa MNyTEM COCTaBJIEHUS HX IIOJIHBIX M COKpPAUIEHHBIX HOHHBIX YpaBHEHHI; peakuuil
TUAPONIN3A; PeaKkIuil KOMILIEKCOOoOpa3oBaHMs (Ha MpPUMEPE THIPOKCOKOMIUJIEKCOB IIMHKA U
ATIOMUHHUS);

c(OpPMUPOBAHHOCTh yMEHUS OOBSICHITH 3aKOHOMEPHOCTH MPOTEKAHUS XUMHYECKHX
peakiuui ¢ y4€TOM MX DSHEPreTUYECKHUX XapaKTEPUCTHK, XapaKTEp HM3MEHEHHMS CKOPOCTH
XUMHUYECKON pPEeaKkiMu B 3aBUCUMOCTU OT Pa3IMUYHBIX (PAKTOPOB, a TaKKE XapaKTep CMEIICHUs
XUMHUYECKOTO PAaBHOBECHUSI 110/]] BIUSHUEM BHEIIHUX Bo3aecTBuil (mpunuu Jle larense);

c(hOpMUPOBAHHOCTh YMEHUS XapaKTEPU30BaTh XUMUUECKUE PEAKIINH, JIeKAIINEe B OCHOBE
IPOMBIIIIEHHOTO TIOJYyYEHUs] CEpHOW KHUCJIOThL, aMMHakKa, oOOILIMe Hay4HbIE MPUHIUIIBI
XUMHYECKHX MPOU3BOJICTB; II€IeCOO00Pa3HOCTh MNPUMEHEHUS HEOPraHWYeCKUX BEIIEeCTB B
IIPOMBIIIJIEHHOCTH U B OBITY C TOUKH 3PEHUS COOTHOILIEHUS PUCK-TI0Nb3A;

c(OPMHPOBAHHOCTb BJIa/ICHUS] CUCTEMON 3HaHUI O METOJaX HAyYHOTO MO3HAHUS SBICHUMN
Opupoabl — HaOMIOJEHHE, U3MEpPEeHHe, MOJEIUPOBAHUE, OKCIEPUMEHT (peajbHbli U
MBICJIEHHBIN), MCIOJIb3YEeMbIX B €CTECTBEHHBIX HayKaX, YMEHHS NPUMEHATh 3TH 3HAHWS NpU
HKCIEPUMEHTAJIbHOM HCCIEAOBAaHUN BEIIECTB M Ui OOBSCHEHHS XHMHUYECKHUX SIBICHUH,
HUMEIOIIHUX MECTO B IIPUPOAE, IPAKTUUECKON IEATEIbHOCTH YEJI0BEKA U B IIOBCEITHEBHON KU3HH;

c(OpMHUPOBAHHOCTh YMEHHUSI BBISBIIATH B3aUMOCBSI3b XUMUYECKUX 3HAHUH C MOHATUSAMU U
OpPEJCTAaBICHUAMU JIPYTUX €CTeCTBEHHO-HAY4HbIX IpeAMETOB s 0Oojiee OCO3HAHHOTO
ITOHUMAaHUs MaTepUaIbHOIO €IMHCTBA MUPA;

c(OPMHPOBAHHOCTb YMEHUS IPOBOJUTH Pacuy€Thl: C UCIOJIB30BaHUEM MOHATHH «MaccoBast
JI0JIsl BEIIECTBA B PACTBOPE» U «MOJISIpHAsl KOHIIEHTpALUA»; Macchl BELIECTBA WM 00bEMa rasa
10 U3BECTHOMY KOJINYECTBY BEILECTBA, Macce WIM 00bEMY OJHOTO U3 YYaCTBYIOLIUX B PEAKLIUU
BEIIECTB; TEIUIOBOTO 3(ppeKTa peaklnu; 3Ha4eHNs BOJOPOJHOrO MOKa3aTels paCTBOPOB KUCIOT
U IIenoYell ¢ M3BECTHOM CTEMEHbIO JHCCOIMAluU; Macchl (00bEMa, KOJIMYECTBA BEIECTBA)
MIPOJIYKTa PEAKIMH, €CJIM OJHO M3 MCXOIHBIX BEHIECTB JAHO B BHJIE PACTBOPA C ONPENEIEHHON
MaccoBOW J10Jiell pacTBOPEHHOIO BEIIECTBA WIM JaHO B H30BITKE (MMEET IMPHUMECH); J0JIU
BBIXO/1a MPOJYKTa peakluu; 0ObEMHBIX OTHOILIEHUH ra30B;

c(OPMHPOBAHHOCTh YMEHUH: CAMOCTOSITENILHO IUIAHUPOBATh M MPOBOAUTH XUMHUYECKUIN
HKCIIEPUMEHT (TIPOBE/IEHUE PeaKuii HOHHOTO0 OOMEHa, MOATBEPKICHHE KaYeCTBEHHOI'O COCTaBa
HEOPraHWYECKHUX BELIECTB, OIPEAEIECHUE CPEbl PACTBOPOB BEILIECTB C ITOMOILBI UHIAUKATOPOB,
U3Y4YE€HHE BIUSHUS pPa3IMYHBIX (AKTOPOB Ha CKOPOCTh XMMHMUECKOH pEaKINH, pelleHne
HKCHEPUMEHTANIBHBIX 3a/1a4 1o TemaM «Metamibl» U «Hemeramib») ¢ coOMOACHUEM MPaBHI
Oe3omacHOro oOpalieHus C BellecTBaMH U JabopaTopHbIM 000pyAoOBaHUEM, (HOPMYIHPOBATH



[eNb HMCCICNOBAaHUS, TMPEICTaBISATh B pa3nUYHOM (QopMe pe3ynbTaThl OSKCIEPUMEHTA,
AQHAJIM3UPOBATh U OLICHUBATh UX JOCTOBEPHOCTb;

c(hOpMUPOBAHHOCTh YMEHUI: COOTIOATh MpaBUia MOJIH30BAHKUSI XUMUYECKOW MOCYION U
nabopaTtopHbIM 000pyAOBaHHEM, OOpallleHUsl C BEIIECTBAMU B COOTBETCTBUHM C MHCTPYKLHUSIMU
[0 BBINOJHEHUIO JAa0OpPAaTOPHBIX XHMHYECKHX OIBITOB, AKOJOTHYECKH IIeIeco00pa3HOro
MOBE/eHUs B OBITY M TPYIOBOM [EATENHHOCTH B IENAX COXPAHEHUS CBOETO 30pPOBbBS,
OKpYXKArolIe NPUPOJHOW Cpeabl M AOCTHXKEHUA €€ YCTOMYMBOIO pAa3BUTHSA, OCO3HABATH
ONAaCHOCTh TOKCHYECKOI'O JEHCTBHSI HA KUBBIE OPraHU3Mbl OIPEACIEHHBIX HEOPraHUYECKHX
BEILIECTB, TOHMMAs cMbIca nokazarens [IJIK;

c(OpMUPOBAHHOCTh YMEHHIl: OCYUIECTBIIATH IIEJICHANPABICHHBIM MOUCK XUMUYECKOU
uHPOpPMALlUK B PA3IMYHBIX MUCTOYHUKAX (HayyHas M ydeOHO-HaydHas JHUTEparypa, CpeicTBa
MaccoBoil uHGopMmanuu, WHTEepHET U [Apyrue), KPUTHUECKH aHAIM3UPOBATH XHUMHUYECKYIO
uHpopMalnio, nepepadarpiBaTh €€ U UCIOJIB30BATh B COOTBETCTBUU C IOCTABICHHON y4eOHOU
3aJa4en.
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10 KJIACC
KoJunyecTBO 4acoB DJIeKTPOHHbIE
Ne HanmeHoBaHMe pa3eioB U TeM Kontposbnbie Ipaxriecke (uudposbie)
n/n NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
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Paszgea 1. TeopeTudeckne 0CHOBbI OPraHUYeCKOH XUMUM
[Ipenmet oprannueckoit xumuu. Teopus
11 CTPOEHHUsI OPTaHUYECKUX coeMHEHUN A. M. 8
bytneposa
Hroro no pazneny 8
Pa3znen 2. YriieBoaopoabl
21 [IpenenbHble yriIeBOgOPOIbI — aJIKaHBI, 5
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29 HenpenenbHble yriieBOAOPOIbI: aTKEHBI, 14 1
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24 [IpupoaHbIE HCTOYHUKH YTIIEBOJAOPOJOB U UX 4
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3¢upsl. XKupbl
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Hroro no pazneny 41
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4.1 AMuHBL. AMUHOKHCIIOTHL. benku 12 1 2



Hroro no pazueny 12

Pa3znea S. BbicokoMosieKyJ/JIsIpHbIE COeINHEHN S

5.1 ‘ BricokoMOIeKyJISIpHBIE COCTUHECHUSI 6

Hroro no pazueny 6
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11 KJIACC

KoanuectBo yacoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM ugposbie
Ne n/m EpOrPAMMEI pasi Beero KonTpoabubie IlpakTuueckue f)lépg):) OBAT e.])'IbHLI e
padoThI padoTshI pecype
Pa3nes 1. Teopernueckue 0CHOBbI XMMHMHU
Crpoenue atoma. [lepuoanueckuit 3aKoH u
1.1 [Tepuoanueckas cucTeMa XMMHYECKUX 9
anemeHToB 1. I. Meneneena
19 Crtpoenue BeniecTBa. MHOrooOpasue 11
BEIIECTB
1.3 XHUMHYECKUE PEAKITUN 19 1 3
Hroro mo pazmeny 39
Pa3nen 2. Heoprannuyeckasi Xumust
2.1 Hemerast 31 3
2.2 Mertasibl 23 1 2
Hroro nio pazgeny 54
Pa3nen 3. Xumus u :Ku3Hb
31 MeToabl TO3HAHUS B XUMUAHU. XAMUS U 9 1
KU3Hb
Hroro mo pazueny 9
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 3 8




INOYPOYHOE IINTAHUPOBAHMUE

10 KJIACC
KoJunyecTBO 4acoB JIeKTPOHHbIE
[1]
Jlj;_n Tema ypoxa Beero KonrTpoabubie IlIpakruyeckue II/I[:;‘:‘CHI/ISI gg}?;l;zizlfenbnme
padoThI padoThI pecypes

[IpeameT u 3HaUeHNE OPraHUIECKON XHUMUH,

1 IIPEJICTABIICHUE O MHOT000Opa3Hu 1
ogr:HquCKHX coeIu/IHeHI/II; 04.09.2023
DIEKTPOHHOE CTPOSHHUE aToMa yriiepoaa

2 (ocHOBHOE U BO30YKJIEHHOE COCTOSIHHS). 1 06.09.2023
BanenTHble BO3MOKHOCTH aToMa yriaepoaa
XHUMHYECKas CBS3b B OPraHUYECKHUX

3 coeIMHEeHHSIX. MexaHu3Mbl 00pa30BaHUs 1 07.09.2023
KOBJICHTHOM CBSI3H, CIIOCOOBI pa3phiBa CBs3CH T

4 Teopus cTpoeHHUS OPraHUIECKUX COCTMHCHUM 1
A. M. bytneposa 11.09.2023
Buner uzomepun: cTpykTypHas,

5) MIPOCTPAHCTBEHHAS. DJIEKTPOHHBIE 3(1)(1361@1)1 B 1 13.09.2023
MOJIEKYJIaX OPraHMYECKUX COCTUHEHHM
[IpencraBienue o K1acCUPUKAIIUN U

6 cucrematuueckas Homenkaarypa (IUPAC 1
OPraHUYECKUX BEILECTB ype : 14.09.2023

7 Krnaccudukanus peakiuii B opraHu4eckon 1
XUMHAH 18.09.2023
AJKaHBI: TOMOJIOTUYECKHH psJl, o01Ias

8 (dbopMyIna, HOMEHKIIATypa U H30MEpHs, 1
JIEKTPOHHOE U TIPOCTPAHCTBEHHOE CTPOCHHE 20.09.2023
MOJIEKYIT

9 dusnyeckne 1 XMMHYIECCKIE CBOMCTBA aJIKAHOB 1

21.09.2023




10

11

Haxosxnenue ankanoB B mpupoje. CriocoOsl
MOJIYYEHUSI U TPUMEHEHHUE ATIKaHOB

[uknoankansl: oomas popmyna,
HOMEHKJIATypa 1 U30MepHsi, 0COOCHHOCTH
CTPOCHUS ¥ XUMUYCCKHX CBOMCTB, CIIOCOOBI
MOJIYYCHHS U IPUMEHEHUE

25.09.2023

27.09.2023

12

13

Pemenue pacu€THBIX 3a71a4 Ha ONIpeIelieHHe
MOJICKYJISIPHOH (OPMYITBI OPraHHIECKOTO
BEIECTBA 10 MACCOBLIM JIOISIM aTOMOB
9JIEMCHTOB, BXOJIAIIIMX B €r0 COCTAB.
CucremMatu3anys 1 00001IeHNEe 3HAHUH 110
TEME

AJKEHBI: TOMOJIOTUYECKHH psJl, o01as
¢dbopMyIna, HOMEHKIIATypa, SJEKTPOHHOE U
IIPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYI.
CTpyKTypHasi 1 LIMC-TPAHC-U30MEPUSl AJTKEHOB

28.09.2023

02.10.2023

14

15

16

17

18

19

du3nyecKkue U XMMUYECKHUE CBOMCTBA aJIKEHOB.
[IpaBuno MapkoBHUKOBA

CnocoObl MOJIYYCHHA U TPUMCHCHUC aJIKCHOB

[IpakTuueckas padbora Ne 1 mo teme
"IlosrydeHne aTUIIEHA U U3YyYEHHE €TI0
CBOMCTB"

Pemenue pacuéTHbIX 3aJ1a4 Ha OIpe/IeTICHUE
MOJIEKYJISIPHOM (hOpMYJIIBI OPraHUYECKOTO
BEIIECTBA

AJKagueHbl: CONpsKEHHbBIE, N30JIUPOBAHHBIE,
KyMyJiupoBaHHble. OcOOeHHOCTH
AJIEKTPOHHOT'O CTPOEHUS

XUMHUYECKUE CBOMCTBA CONPSKEHHBIX TUEHOB

04.10.2023

05.10.2023

09.10.2023

11.10.2023

12.10.2023

16.10.2023

20

CrniocoObl MoTyuyeHus: ¥ IpUMEHEeHUe




AJIKaIMCHOB

18.10.2023

AJIKMHBI: TOMOJIOTUYECKHUI PSiJI, 001Ias
dbopmyiia, HOMEHKIIATYpa, HIEKTPOHHOE

21 MIPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYII, 19.10.2023
¢du3nveckrue CBOMCTBA
22 XUMUYeCcKHe CBOMCTBA AJIKUHOB
23.10.2023
23 KauecTBeHHBIE peakIMi Ha TPOHHYIO CBSI3b 25 10.2023
24 CriocoObl ToTy4eHHs! ¥ TPUMEHEHUE AIIKHHOB 26.10.2023
o5 Pemenue 3anay: pacy€Tsl O ypaBHEHUIO
XUMHUYECKON peaKlu 06.11.2023
ApeHbl: TOMOJIOTHYECKUH psJl, 00111as
26 dbopMyIa, HOMEHKIIATypa. DIEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYJI 08.11.2023
OeH3ol1a ¥ ToJIyoJa, UX (GU3NYECKUe CBOWCTBA
97 XUMUYEeCKHEe CBOMCTBA apPEHOB: PEAKIINH
3aMENIECHN 09.11.2023
XHWMHYECKUE CBOMCTBA APEHOB: PEAKIUN
28 gepll;lgc(());;[HHeHHﬂ, OKHCJICHHE TOMOJIOTOB 13.11.2023
29 OCoO6EeHHOCTH XUMUYECKHUX CBOMCTB CTHpOJIA 15.11.2023
Pemenne pacu€THBIX 3324 Ha OTIpe/IeICHNE
30 r:;z§¥§:pHon (bopMyIIBl OpPraHMYECKOro 16.11.2023
31 CriocoObl MmostydeHus: ¥ MPUMEHEHUE apeHOB 20.11.2023
30 ['eneTnueckas cBI3b MEX1Y pa3IMUHBIMU
KJIaCCaMH YTJIEBOJIOPOIOB 22.11.2023
13 PacuéTsl M0 ypaBHEHHUSIM XUMUYECKAX
peakiuii. Cuctemaruzanus u 06001eHNe 23.11.2023



3HAaHUHU 110 TEME

34

35

[Ipupoansiii ra3. [lomyTHbie HEPTIHBIC Ta3bl

KameHHbIi1 yroip 1 IpOIyKThl €T0
nepepadboTKH

27.11.2023

29.11.2023

36

37

Hedth 1 ciocoOsI €€ nepepaboTKy.
[TpumeHeHne TpOAYKTOB NepepaboTKu HePTH
['eneTrueckas CBsI3b MEXKAY pa3IMIYHBIMU
KJIaCCaMU YTJIEBOJIOPOJIOB

30.11.2023

04.12.2023

38

39

40

["anorenonpon3BoAHbBIE YIIIEBOAOPOIOB:
ANEKTPOHHOE CTPOCHHE; PEaKIIUU 3aMeIICHUS
rajoreHa

JleficTBrE MIEN0YEN Ha TaJIOT€HIIPOU3BOIHBIE.
B3aumoneiicTBre AUranoreHajlkaHoB ¢
MarHueM U IIUHKOM

KonTponbnas padora Ne 1o Teme
"YraeBogopo b

06.12.2023

07.12.2023

11.12.2023

41

42

CucremaTu3aius 1 0000IIeHNEe 3HAHUH IO
pazneny "YrieBoaopoasr"

HPCHCHBHBIC OIHOATOMHBIC CIIUPTHI:
TOMOJIOTHYECKUH psil, oOriast popmyna,
CTPOCHHUE MOJIEKYII, H30MEpHs, HOMEHKIIATypa,
knaccudukanus, Gu3niecKrue CBOMCcTBa

18.12.2023

20.12.2023

43

XHUMUYECKUE CBOKMCTBA MPEAETBHBIX
OJIHOATOMHBIX CIIUPTOB

21.12.2023

44

45

46

CriocoObl osTyyeHHst U IpUMEHEHNE
OJTHOATOMHBIX CITHPTOB

[IpocTteie a¢upel: HOMEHKIATYpa U H30MEPHS,
0COOCHHOCTH (PU3UYECKUX U XUMUYECKUX
CBOMWCTB

MHOFO&T OMHBIC CHI/IpTI)IZ OTUJICHIJINKOJIb N
TIIMLEPHH, WX (PU3NYeCcKre U XUMHUYECKUE

25.12.2023

27.12.2023

28.12.2023



CBOICTBa

CriocoOsl MoTyueHus: U IpUMEHEHUE

47
MHOT'0aTOMHBIX CIIUPTOB 11.01.2024
48 @DeHOI: CTPOCHHUE MOJICKYIIBI, PU3NICCKUE
cBoiicTBa. TOKCHYHOCTH (peHOIIa 15.01.2024
49 Xumunueckue cBoicTBa (heHosa
b 17.01.2024
50 CriocoObl TToTy4eHus ¥ IpuMeHeHue GeHona
i P ¢ 18.01.2024
[IpaxTnueckas padora Ne 2. Pemenue
51 AKCIEPUMEHTAIBHBIX 3aj1a4 110 TeMe "CnupThl
pHME A P 22.01.2024
1 (EHOIBI
50 CucremaTu3aius 1 0000IIeHUE 3HAHUH TI0
TeMe 24.01.2024
AJBIETHABI U KETOHBI: 3JIEKTPOHHOE CTPOCHUE
KapOOHUJILHOU TPYIIITEI; TOMOJIOTUISCKUE
53
psabl, obmias Gpopmyna, U3oMepHs U 25.01.2024
HOMEHKJIATypa
ATNbIEeruipl ¥ KETOHBI: (PU3UUECKHE CBOMCTRA,;
54
peakIu NPUCOETUHEHUS 29.01.2024
55 Peakuuu okucieHNus U Ka4eCTBEHHbBIE PEeaKINU
QJTBICTUIOB U KETOHOB 31.01.2024
56 CriocoOblI MoNTy4eHus albJIETHI0B U KETOHOB
i ACTiA 01.02.2024
OIHOOCHOBHEIE MpeCIbHBIC KApOOHOBKIC
57
KHCIIOTBI, 0COOEHHOCTHU CTPOCHHS UX MOJIEKYII 05.02.2024
N3omepust 1 HOMEHKIaTypa KapOOHOBBIX
58 .
KHUCJIOT, UX (pr3nyecKkue CBOWCTBA 07.02.2024
59 XHWMHYECKUE CBOMCTBA IIPENEIBHBIX
OJTHOOCHOBHBIX KapOOHOBBIX KUCIIOT 08.02.2024
60 Oco6eHHOCTH CBOMCTB MypaBbUHOM KUCIOTHI.
MHoroo6pa3ue KapOOHOBBIX KHUCIIOT 12.02.2024




OCOOCHHOCTH CBOWCTB: HETIPEIEIIbHBIX H
apoMaTHYeCKUX KapOOHOBBIX, TUKAPOOHOBBIX,

61 THAPOKCHKAPOOHOBBIX KMCIOT. [IpenacraBurenu 14.02.2024
BBICIIINX KapOOHOBBIX KHCIIOT
62 [TonaTHe O MPOU3BOJHBIX KAPOOHOBBIX KUCIIOT 15.02.2024
63 CriocoOBbI MoTyYeHHsI U IPUMEHEHUE
KapOOHOBBIX KUCIIOT 19.02.2024
64 CrnosxxHbie 3()UPBI: TOMOJIOTUYECKUH P/,
oOmrast popmysa, U30MepHUsl 1 HOMEHKJIATypa 21.02.2024
65 dusnuecKue U XUMHUIECKHUE CBONCTBA I(UPOB 29 02.2024
Penrenue pacu€THpIX 33a4: TI0 YPaBHEHUIO
66 XHMHUECKOH PCAKIINH, HA ONpE/IeICHHE
MOJIEKYJISIPHOH (JOPMYJITBI OPraHHYECKOTO 26.02.2024
BEIIIECTBA
[IpaxTnueckas padora Ne 3. Pemenue
R — 28.02.2024
68 Kupsl: ctpoeHue, GU3MUECKAE U XUMUYECKUE
CBOMCTBa (TUIPOIHN3) 29.02.2024
Oco0eHHOCTH CBOMCTB KUPOB, COJEPKAIINX
69 OCTaTKH HEIPEICTbHBIX KUPHBIX KHCIIOT.
Krtp 5 npnioi . p 04.03.2024
Mpi1a Kak COJIM BBICHINX KapOOHOBBIX KHCIIOT,
P Camtemmecsa worots epesorsax (CMC) 06.03.2024
71 I'eneTrueckas cBsi3b YII€BOJIOPOJIOB U
KHUCJIOPOJICOAEPIKAITUX OPTaHUUECKUX BEIIECTB 07.03.2024
79 Pacuéthl mo ypaBHEHUSM XUMHUYECKUX
peakmuit 11.03.2024
73 Cucrematusanusa 1 0000IIeHNe 3HAHUH 11O




TEMC

13.03.2024

74

OO0r11as XapaKTepUCTUKA YIIIEBOIOB U
KJIacCU(UKALIUS YTIEBOIOB (MOHO-, TU- U
MOJIMCAXaPU/IbI)

14.03.2024

75

76

MoHocaxapuabl: pU3HUECKue CBOICTBA U
HaxO0’KJICHUE B IIPUPOJIE

IIpuMeHeHue II0KO3bl, €€ 3HaYeHUE B
KU3HEICITECIbHOCTH Opraiu3mMa

18.03.2024

20.03.2024

77

Jlucaxapunpl: caxapo3a, MaJIbT03a U JIAKTO3a.
HaxoxzeHue B npupoe v IpuMEHEHNe
JUcaxapuioB

21.03.2024

78

79

[Tonucaxapupl: CTpOEHUE MAKPOMOJIEKYJI,
¢bu3nuecKkre U XUMHUYECKHE CBONCTBA,
MIPUMEHEHHE

[lonstue 06 HNCKYCCTBCHHBIX BOJIOKHAX

01.04.2024

03.04.2024

80

Pemenue PACUYCTHBIX 3aaa4 Ha OIMPCACIICHNC
A0JIK BbIXOJa IMPOAYKTA pCaKInu OT
TCOPCTUYCCKHU BO3MOKHOT'O

04.04.2024

81

KontponbHas pabora Ne 2 o teme
"Kucnopoacoaepkaiiue opraHu4ecKme
coequHeHus"

08.04.2024

82

AMUHBL: KTaccUpUKAIMSL, CTPOCHUE MOJIEKYII,
oOutast popmysa, U30MepHsi, HOMEHKJIATypa 1
¢u3nyeckrue CBOMCTBA

10.04.2024

83

XUMHYeCKHE CBOMCTBA alH(PaTHUECKUX
aMUHOB

11.04.2024

84

85

Annnma: CTPOCHUC aHUJIMHA, 0COOEHHOCTHU
XUMHYSCKHX CBONCTB aHUJIMHA

CriocoObl MosTyueHus: ¥ IpUMEHEeHUe
ann(paTHUIECKUX aMHUHOB

15.04.2024

17.04.2024

86

AMWHOKHUCTIOTHI: HOMCHKIJIaTypa U U30OMCPUH,




87

88

¢dbusznveckue coricta. OTaeIbHBIC
MPEACTABUTENH 0.-aMUHOKHUCIIOT

XHUMHUYECKHE CBOMCTBAa aMUHOKHCIIOT, MX
OMOJIOTHMYECKOE 3HAUCHHE aMUHOKHUCIIOT.
CuHTe3 U TUIPOJINU3 MENTHIO0B

benku kak npupoIHbIE TOTUMEPBI; CTPYKTYPBI
OCIIKOB

18.04.2024

22.04.2024

24.04.2024

89

90

91

92

93

XUMHUECKHUE CBOUCTBA OEIIKOB

A3oTcoaeprkalue reTepouuKINYECKue
coeauHeHus. HykiienHOBbIE KMCIIOTBI: COCTaB,
CTPOCHHE U OMOJIOTHYECKAs POJIb

[Ipaktuueckas paborta Ne 4. Pemenue
AKCIEPUMEHTAIIBHBIX 3a71a4 110 TEME
"A30TcoAepKallre OpraHu4ecKue
coeauHeHu"

[IpakTuueckas padora Ne 5. Pemenue
HKCHEPUMEHTAIbHBIX 33/a4 110 TeEMe
"Pacnio3HaBaHne OpraHUYeCcKuX COeqMHEHUN"
KonTponbhast padorta Ne 3 o remaMm Kypca
(mpoMexXyTOYHast aTTeCTalHsl)

25.04.2024

29.04.2024

02.05.2024

06.05.2024

08.05.2024

94

95

OCHOBHBIE TTOHSTHSA XUMHHU
BBICOKOMOJICKYJIAPHBIX COC}II/IHGHI/IfI 1 METOJBbI
HUX CUHTEC3a —II0JIMMCPU3aAlHA U
IIOJIMKOHACHCAIIUA

[TnacTmaccel. YTunuzamus u nepepadoTka
MJIACTUKA

13.05.2024

15.05.2024

96

DnacTOMeEpBI: HaTypaJIbHbI CUHTETUYECKUE
Kayuyyku. Pe3una

16.05.2024

97

IIpakTuyeckas padora Ne 6. Pemenue
AKCTIIEPUMEHTAIIBHBIX 337124 110 TEME
"Pacno3HaBaHue IJIACTMACC U BOJIOKOH"

20.05.2024



98

Bookna: HaTypaJbHBIC, NCKYCCTBCHHBIC,
CHUHTCTUYCCKUC. HOJII/IMepr crieuuaJibHOI'oO

HABHAYCHIS 21.05.2024
O0o0mIeHre ¥ CUCTeMAaTU3aIs H3YYEHHOTO
99 ZA;T;EEZEE ;1{1"0 Teme "BBICOKOMOIIEKYIISIpHBIE 1 29 05.2024
100 Pe3epli. Cucremarusanys 1 0000nIeHne 1
3HaHUH
101 Peseva. Cucremaru3zaiys u 0000IIcCHIE 1
3HaHUH
102 Peseva. Cucremaru3zaus u 00001IeHne 1
3HaHU
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102




11 KJIACC

KoanuecTBo 4acoB DJIeKTPOHHbIE
Ne aTa udposbie
n/n Tema ypoka Bceero Kontpoubnbie  Ipaktnueckue fll3y'{eﬂl/lﬂ :)Iﬁ;)l)a[;OBaTeﬂbHLIe
padoThI padoThI pecype
1 AtoMm. CoctaB aTOMHBIX s/iep. XUMUYECKUM 1
a5ieMeHT. M30Torm!
2 CtpoeHue 2JIeKTPOHHBIX 000JI04Y€K aTOMOB, 1
KBaHTOBBIC YMCIa
3 Krnaccudukanus XuMHYECKHAX 3JIEMEHTOB (S-, - 1
, d-, f-amemenTBI)
4 Pacnpenenenue 31€KTpOHOB MO aTOMHBIM 1
opouTaIIM
DneKTpOHHbIE KOH(UTYpAIIH aTOMOB
5) 3JIEMEHTOB B OCHOBHOM U BO30YXAEHHOM 1
COCTOSIHUH
6 DNeKTPOHHBIE KOH(UTYpAIIH HOHOB. 1
DNEeKTPOOTPUIIATETLHOCTh
[Iepnonnueckuit 3axoH u [lepnoanyeckas
7 CHCTEeMa XMMHYECKHUX dnemMeHToB [. 1. 1
MeneneeBa, CBA3b C COBPEMEHHOU TEOPUEH
CTPOEHHUSI ATOMOB
3aKOHOMEPHOCTH U3MEHEHUS CBOWCTB
8 XUMHUYECKUX IJIEMEHTOB U 00pa3yeMbIX UMHU 1
MPOCTHIX U CJIOKHBIX BEUIECTB MO IPYIIAM U
TepuoIam
9 Cucrematusanus 1 0000I1IeHHE 3HAHUI 110 TEME 1
Buapel xumudeckoit cBsa3u. Mexannu3Mbl
10 o0pa3oBaHMs KOBaJEHTHOU CBsI3U. BomopoaHas 1
CBA3b. MeXMOJIEKYIISIpHbIE B3aUMOJCHCTBUS
11 BanieHTHOCTE M BaJIEHTHBEIE BO3MOKHOCTH 1



12

aToMOB. CBS3b 2JIEKTPOHHOM CTPYKTYPBI
MOJIEKYJI C UX T€OMETPUUYECKUM CTPOCHUEM
[IpencraBieHuss 0 KOMIUIEKCHBIX COSAMHEHUSX
COCTaB U HOMEHKJIaTypa

13

BemecTBa MOJIEKYIIPHOTO M HEMOJICKYJISIPHOTO
cTpoeHus. TUIIbI KPUCTAUTUYECKHUX PEIIETOK U
CBOICTBA BEIIIECTB

14

15

16

17

18

[ToHsITHE O NUCTIEPCHBIX CUCTEMAX.
[IpencraBieHne 0 KOJUIOUIHBIX pacTBOPax

HcTuHHBIE pacTBOPHI: HACHIIIEHHBIE U
HEHACBIILIEHHbIE, PACTBOPUMOCTb.
Kpucramnoruaparst

CriocoObI BEIpOKECHHS KOHIIEHTPAIIH
pacTBOPOB

Pemrenune 3a7a4 ¢ HCOIb30BaHUEM ITOHSITHI
""MaccoBas J10J151 paCTBOPEHHOTO BelecTna',
"MoJIsIpHast KOHIEHTparus'"
Knaccudukanus 1 HoMeHKIaTypa
HEOPraHUYECKHX BEILECTB

19

CI/ICTCMaTI/BaI_[I/IH )4 O606H.I€HI/IG 3HAHMUH IO TEME

20

KontponbHas padora Ne 1 mo temam "Ctpoenue
aroma. [leproanueckuii 3aKOH U
[lepuonnueckas cucreMa XUMHYECKUX
anemenToB J[. . Menpaeneera", "CtpoeHue
BenlecTBa. MHOroo0Opasue BeriecTs"”

21

22

Knaccudukanms XumMuieckux peakiuii B
HEOPraHUYeCKOW U OPraHUYEeCKON XUMUH.
3aK0oH COXpaHEHHUS MacChl BEIIECTB; 3aKOH
COXpaHEHUs U MPEBPAILCHUS SHEPTUU IPU
XUMUYECKHUX PEAKIIUSIX

TennoBsie 3¢ (HeKTh XUMUYECKUX PEaKIUH.
TepMoxuMuueckue ypaBHEHUS




Brrancnenus no YpaBHCHUAM XUMHNYECKUX

23 peaKknuii ¥ TePMOXUMUICCKUM YPaBHEHUSIM 1
CKopocTh XMMHUYECKOH peakuuu, eé

24 3aBUCUMOCTH OT Pa3JIMYHBIX (HaKTOPOB. 1
Karaims u karanusaropsl

25 I'oMOreHHbIe ¥ reTepOreHHbIE peakuu 1
[Tpaktruyeckas padora Ne 1 mo teme "Bnusnue

26 pasIUYHBIX (DAKTOPOB HA CKOPOCTh XUMUUYECKON 1
peakuuun"

27 OO6paruMbie 1 HEOOpPATUMBIE PEAKIINH. 1
XUMUYECKOE paBHOBECHE
[IpaxTnueckas padora Ne 2 o reme "BnusiHue

28 pa3IUYHBIX (PAKTOPOB HA MOJIOKEHUE 1
XMMHUYECKOIo paBHOBecus"

29 DnexTponuTHyecKkas auccoruanus. CUIbHBIE U 1
ciabbie AeKTposnuThl. CTEeTeHb JUCCOLUAIIUN
Nonnoe npoussenenue Boasl. Cpeaa BOIHBIX

30 pactBopoB. Bomopoansriii mokazatens (pH) 1
pacTtBopa

31 I'mppoinns coneit. Peakiuu, nmporekaromue B 1
pacTBOpax AJIEKTPOIUTOB
[TpakTrueckas padota Ne 3 o Teme

32 "XUMHYECKHE pEAKIIUK B PACTBOPAX 1
3IEKTPOJIUTOB"

33 OKHCANTENEHO-BOCCTAHOBUTEIBHBIC PEAKITHH. 1
Baknerime OKUCIUTEN U BOCCTAHOBUTEIN

34 Mertoa 3eKTPOHHOTO (3JIEKTOHHO-HOHHOTO) 1
OanmaHca

35 DNEKTPOJIN3 PACTBOPOB BEIIECTB 1

36 DNEKTPOJIN3 PACIIaBOB BEILIECTB 1

37 Pemrenue 3aay pa3nuyHbIX TUIIOB 1

38 Pemrenue 3aiay pa3nuyHbIX TUIIOB 1




Cucrematusanuus 1 00001€eHHE 3HAHUH 10 TEME

39 " "
XUMHUYECKUE PEAKIUU
ITonoxenne HeMerasuios B [lepuoauyeckon
40 CUCTEME XUMHUYECKHUX 31eMeHToB /1. 1.
MeHieneeBa 1 0COOEHHOCTH CTPOCHUS HX
atroMoB. Pu3nuecKue CBOICTBa HEMETAIIJIOB
a1 Annotponus HeMEeTauIoB (Ha IpUMepe
KHCIIOpOoJIa, cephl, hocdopa u yrieposa)
42 Bogopon: nonmyuenue, Gpusndeckue u
XUMHYecKue cBorcTBa. ['uipusl
I"anoreHsl: HaX0X/1€HHE B IPUPOJIE, CIIOCOOBI
43 MOJTy4YeHHs, PU3NIECKUE U XUMHUIECKHUE
CBOMCTBa
44 l"anorenoBoopoasl. Baxxueiimme
KHUCJIOPOACOIEprKalllie COSIMHEHHsI FaJIOTeHOB
JlaGopaTopHble U NPOMBIIITIEHHBIE CIIOCOOBI
45 IIOJIy4YE€HUS TAJIOreHOB. [[puMeHeHne rajJoreHoB
U UX COeJUHEHUU
ITpakTryeckas padora Ne 4. Pemenue
46 AKCIIEPUMEHTAJILHBIX 3a7a4 110 TeMe
"T"anorensr"
Kucnopoa: nabopaTopHblie U IPOMBIIUIEHHBIE
47 CHOCOOBI OTyUYeHUs], PU3NYECKUE U
xumuyeckue cporicta. O30H. [Ilpumenenune
KHCIIOpO/ia U 030Ha
48 OKcuabl ¥ TEPOKCHUIBI
49 Pemienue 3a1a4 pa3InyHbIX THIIOB
Cepa: HaxOXJIeHHE B IPUPOJIE, CITOCOOBI
50 MOJIy4eHus, PU3NYECKUE U XUMUYECKHE
CBOMCTBA
51 CepoBosiopo, cyabhuabl
52 Kucnoponcoaep:xaiue COEAUHEHNSI CEPBI.




Oc0OEHHOCTH CBOWCTB CEPHOMN KUCIOTHI

53

[IpakTrueckas padota Ne 5. Permenue

AKCIIEPUMEHTAJIbHBIX 3a1a4 1o Teme "Cepa u eé

coenuHeHus"

54

A30T: HAX0XKJICHHE B TIPUPOJIE, CITOCOOBI
MOJTy4eHUsl, PUBHUECKUE U XUMUICCKHEC
CBOMCTBA. AMMUAK, HUTPHUIbI

55

56

Kucnoponconepskaniue coeTMHEHHS a30Ta.
OCOoOEHHOCTH CBOMCTB a30THOM KHCIIOTHI
[IpuMeneHue a3ota U €ro COeAMHEHUH.
A3oTHBIE y10OpEHUS

57

58

docdop: HaXOKAECHUE B IPUPOJIE, CIOCOOBI
MOJTyYCHHUSI, PU3NICCKUE K XUMHUYCCKHUEC
coricTBa. Pocunsl u hochun

Oxcunst hocdopa, pochopconepxarime
kucnotbl. Conmu pocopHOI KUCTOTHI

59

60

61

62
63

64

65

[Ipumenenue pocdopa u ero coenMHCHUIA.
dochopHble yIoOpeHust

[IpakTnueckas padora Ne 6. Pemenue
AKCMEPUMEHTANIbHBIX 337a4 110 TeMe "A30T U
dbochop u ux coenuHeHUs "

VYriepoa: HaXOXACHUE B IPUPOJIC,
AIJIOTPOTIHBIE MOAU(PUKAIINHY; HUHUECKUE U
XUMHYECKHE CBOMCTBA, TPUMCHCHHE

Oxcup yriepoaa(ll), okcun yraepoma(1V),
YIoJIbHasl KUCJI0TA U €€ COJIU

Pemenne 3aaa4 pa3JIMuYHbIX TUIIOB

Kpemawnii: HaxoXaeHHE B IPUPOJE, CIIOCOOBI
MOJTy4eHus1, GU3NUECKUE U XUMUIECKHE
CBOICTBA

Oxcup kpemuusi(1V), kpeMHueBast KUCIoTa,
CHJIMKAThI




66
67
68

[IpumeHeHre KpEMHHUS U €ro COCTMHEHUH.
CrekJ10, €ro nojiyueHue, BU/IbI CTEKJIA

Pemenue 3aaa4 pa3JInuYHbIX TUIIOB

Cucremaruzanus u 0000LIEHYE 3HAHUM 10 TEME
"HemeTtamisr"

69

70

AHanu3 pe3ynbTaToB KOHTPOJIBHON pabOTEHI,
KOPPEKIIHsI OINO0K

ITonoxenne Merauios B [lepuogunyeckon
CUCTEME XMMHUYECKHX DIIEMEHTOB.
OCOOEHHOCTH CTPOCHUS SIEKTPOHHBIX
000J104eK aTOMOB METAJLJIOB

71

OO0mue ¢puznyecKkue CBOMCTBa METAIIIOB.
[TpuMeHeHre METAJUIOB B OBITY M TEXHHUKE

72

CIu1aBel METAJIOB. KOppOSI/IH MCTAJl1JI0B

73

Pemenue 3amau Pa3JIMIHBIX TUIIOB

74

DNEeKTPOXUMHUYECKUI PsiJl HAPSIKEHUN
MeTauioB. O0Iue CriocoOb! MOTydIeHHs
METaJJIOB

75

76

77
78

OOm1ast xapakTepucTiKa MeTayioB |A-rpymnisl
[lepronnveckoil cuCTEMBI XUMHUYECKUX
97€MEeHTOB. Harpuii 1 KaJuii: noiay4yeHue,
¢bu3nvecKkre 1 XUMHYECKHE CBOMCTBA,
IIPUMEHEHHE MPOCTHIX BEILECTB U UX
COECIMHEHUN

OOmas xapakrepucTtika MetayioB ||A-rpynmns
[Tepuoanueckoii CUCTEMBI XUMHUYECKUX
3JIEMEHTOB. Maruuii v KaubLUi: MOJy4eHUE,
(bu3HMYeCcKre U XUMHUYECKUE CBOMCTBA,
MIPUMEHEHHUE MPOCTHIX BEMIECTB U UX
COeIMHEHU

XKécTtkocTh BOJBI U CIOCOOBI €€ yCTpaHEHUS
AnroMuHU: nony4yeHue, Gusndeckue u




XHUMHUYCCKUC CBOﬁCTBa, IIPUMEHCHUC

AMdoTepHbIe CBOMCTBA OKCHA M THIPOKCHAA

79 AIFOMUHHSL, TUAPOKCOKOMILUIEKCHI aJIFOMHUHUS, 1
WX IPUMEHEHHE

80 Pemenue 3amay pa3aMvHBIX THIIOB 1
[IpakTrueckas padota Ne 7. Permenue

81 AKCIEPUMEHTAIIbHBIX 3371a4 110 Teme "MeTtaibl 1
[JIABHBIX oArpymnm"
OO61as xapakTepucTUKa METaNIOB MOOOYHBIX

82 noarpynn (b-rpynn) I[lepuonudeckoii cuctemsl 1
XUMHUYECKHUX 3JIEMEHTOB

83 DU3NYECKUE U XMMUYECKUE CBOKMCTBA XpoOMa U 1
€ro COSMHEHHM, UX IPUMEHEHHE
Baxueiimume coenuHeHus: MapraHiia.

84 [TepmanranaT kajiusi, €ro OKUCIUTEIbHBIE 1
CBOMCTBa
duznyeckue 1 XMMHUYECKHE CBOICTBA Kene3a u

85 ero coennHeHuil. [lomydyenne u npuMeHeHne 1
CILIaBOB Kele3a

86 CI?.I/ISI/I‘IGCKI/IC 1 XHMHYECKHE CBOICTBa MeIN U 1
e€ CoOeIMHCHMIA, X TPUMCHECHHE
DuU3NYECKUE U XMMUYECKUE CBOMCTBA IMHKA U

87 €ro COEMHEHN, X IPUMEHEHHUE. 1
' IpOKCOKOMITIICKCHI ITUHKA
ITpakTryeckas padora Ne 8. Pemenue

88 AKCIIEPUMEHTAIBHBIX 33724 10 TeMe "MeTalis 1
no0OYHBIX noarpymmn"

89 Pemrenue 3a1ayu pa3nuyHbIX TUIIOB 1

90 Pemrenue 3a1ayu pa3nuyHbIX TUIIOB 1

91 O06o0011eHre 1 CUCTeMaTH3aIHsI U3YYEHHOTO 1
Matepuaia rno teme "Meramibr"

92 KonTponbHas padota Ne 2 mo TemMam 1




"Hemetamas!" "MeTamib!"

Pone xumuu B o0ecrieueHun YCTOP'I‘II/IBOFO

93 pa3BuTHs yenoBeuecTBa. [loHATHE O HAYYHBIX 1
METOJIaX UCCIIeI0BAaHUS BEIIECTB

94 Kontponbnas padota Ne 3 mo uroram Kypca 1
(mpomekyTOYHasi aTTecTaLus)
Hayunbie npuHIHUITBI OpraHU3aluu

95 XUMHUYECKOTO MTPOU3BOACTBA. [IpoMEBITIIICHHBIE 1
CTIOCOOBI TOJTYYEHHUS BXKHEHIIINX BEIIECTB

96 XUMUYECKOE 3arpsi3HEHUE OKPY KaIOLIEN cpebl 1
U €ro MOCJe/ICTBUS

97 XuMus U 3710pOBbe yesioBeKka. JIekapcTBEHHbIE 1
CpeacTBa

98 Xumus num. Pons xumun B obecriedeHnn 1
MUIIEBON O€30MacCHOCTH

99 Kocmernueckue u mapgromepHbIe CpeICTBa. 1
beiToBas xumus

100 XuMHs B CTPOUTENLCTBE. BaykHenmue 1
CTPOUTETBHBIE U KOHCTPYKIIMOHHBIE MaTEPHAIIbI

101 XUMHS B CEJIbCKOM X03siiicTBe. OpraHnyeckue 1
1 MUHEpaJbHbIC yI0OpEHHS

102 | CucremaTu3aius U 0000IICHUE 3HAHUH TI0 TEME 1

OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102







YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O
HPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IJIS1 YYHEHUKA

* Xumus, 11 kiacce/ I'abpuensia O.C., OctpoymoB WN.I'., Cnankos C.A., JIéBkun A.H.,
AxuunonepHoe obmectBo «M3narensctBo «IIpocBemenue»

Xumus. 10 knacc. YrayOaeHHbIi ypoBeHb. YueOHuk - ["abpuensn O.C., OctpoymoB WN.I'.,
ITonomapes C.10.

METOJUYECKHUE MATEPHUAJIBI 1J151 YYUTEJIA

Xumus. 10-11 knacc. [podwmnbaeiii ypoBens. Kuura mis yuutens. B 2 gactsx - ['aGpuensia
O.C., JIeicoBa I'.I"., BBenenckas A.l.

Xumus B popmynax. 8-11 kmaccel. CnpaBounsie Mmatepuais - Banos B.I'., I'ea O.H.

Xumus. 10-11 knaccesl. Junaktuueckue marepuaiisl - Kopomenko A.C., Banosa P.T".,
Ho6potun /1.1O.

A P®POBBIE OBPASOBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
https://chem11-vpr.sdamgia.ru

https://chem-ege.sdamgia.ru

https://resh.edu.ru

https://myschool.edu.ru






