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MNOACHUTEJIBHAS 3AIINCKA

Pabouvas nporpamMma o XMMHH Ha YPOBHE cpeiHero olriero oopa3zoBaHus pazpaboTaHa Ha OCHOBE
@enepanbHoro 3akoHa oT 29.12.2012 Ne 273-@3 «O6 obpazoBanuu B Poccuiickoir @enepannny,
TpeOoBaHUIl K pe3yiapTaTaM OCBOeHHS (enepanbHO 00pa3oBaTeNIbHON MpOrpaMMbl CpEIHEro
obmero o6OpazoBanusi(POIlI COO), mnpencraBimeHHbix B DenepanbHOM TOCYAapCTBEHHOM
obpaszoBarensHOoM cTtangapre COO, ¢ yuérom Konuenmum mnpemnonaBaHusi y4eOHOTO Mpeamera
«Xumusi» B 00pa3oBaTeNbHBIX opranm3anusx Poccuiickoit @exepanuu, peaau3yrIUuX OCHOBHBIE
oOpa3oBaTesibHble MPOTpaMMbl, 1 OCHOBHBIX MOJIOKEHUN «CTpaTeru pa3BUTHUsI BOCIUTAHUS B
Poccutickoit @enepannu Ha nepuon a0 2025 rona» (Pacnopsbkenue IpaBurensctBa PO ot 29.05.
2015 Ne 996 - p.).

XvMus Ha ypoBHE YriayOJEHHOrO M3y4eHHMs 3aHMMAET Ba)KHOE MECTO B CHCTEME €CTECTBEHHO-
Hay4Horo oOpasoBanms ydamuxcs 10—11 knaccos. M3yuenue npeamMera, peaain3yeMoe B YCIOBHSIX
nuddepeHIpoBaHHOT0, TPOGUILHOTO 00YYEeHHS, NMPU3BAHO OOECIICUUTh 00IIE00pa30BaATEIHHYIO
U OOLIEKYJIbTYPHYIO MOJATOTOBKY BBITYCKHHUKOB MIKOJBI, HEOOXOAMMYIO IJISl ajanTalul UX K
OBICTPO MEHSIOUIMMCSI YCJIOBUSM JKM3HU B COLIMYME, a TaKKe Il MPOJOJDKEHHS OOydeHHs B
OpraHmu3alusax MnpoPecCUOHANBHOrO 00pa3oBaHMUs, B KOTOPBIX XHUMHS SBISETCS OJHOM U3
MPUOPUTETHBIX JUCIUILINH.

B mporpamme 1o XuMun Ha3HaYeHUE TIpeAMETa «XUMUS) TOTydaeT MOIPOOHYI0 HHTEPIIPETALIUIO B
COOTBETCTBUHM ¢ ocHOBomonarapomumi nojgoxeansMu @I'OC COO o B3anMO00YCIOBIEHHOCTH
LeNel, collepKaHus, pe3yIbTaToB 00y4eHUs U TPeOOBaHHUM K YPOBHIO MOATOTOBKU BBITYCKHHKOB.
CBHIETEIHCTBOM TOMY SIBJISIIOTCS CIICAYIOIIME BIMOIHIEMbIE IPOTPAMMOIA 110 XUMUU (PYHKITHH:

e uHPOPMALMOHHO-METOJMYECKAsl,  pealu3alus  KOTOpod  oOecreunBaeT  IOJydyeHue
MPEJICTaBICHUS O LEJsIX, COAep)KaHWU, oOmeil cTpaTerud OOy4deHHs, BOCIUTAHUS U PAa3BUTHS
00y4arouuxcs CpeACTBAMHU MIPEIMETA, U3y4YaEMOTr0 B paMKax KOHKPETHOTO MPOQHIIs;

® OpraHM3alOHHO-TIAHUPYIOIIAs, KOTopas MpeJycMaTpUBaeT ONpEIesIeHUue: MPUHLUIIOB
CTPYKTYPUPOBAHUS M TOCJIEI0BAaTEIbHOCTH M3y4eHHUs yuyeOHOro Marepualia, KOJIMYECTBEHHBIX U
Ka4eCTBEHHBIX €ro XapaKTepUCTHK; TMOIXOJ0B K (OPMHUPOBAHUIO COJEpKATEIbHONH OCHOBBI
KOHTPOJSI W OLEHKM OOpa30BaTeNbHBIX JOCTIDKEHUH OOy4aromuxcsi B paMKax HTOTOBOM
aTTectauuu B (opMe €AMHOI0 TOCYJapCTBEHHOIO IK3aMEHa 110 XUMUH.

[Iporpamma 11t yriyOJI€HHOTO U3yUYE€HUSI XUMUH:

® YCTaHaBIMBAaET MHBAPUAHTHOE NMPEAMETHOE COJIepKaHHe, 0053aTeNIbHOE Ul U3YUYEHUS B PaAMKax
OTIIENbHBIX Mpoduieii, mperycMaTpuBaeT paclpeesieHne U CTPYKTYpUPOBAaHHUE €ro Mo Kiaccam,
OCHOBHBIM COJIepKaTelIbHBIM JIMHUSAM/pa3jiesiaM Kypca;

e 28T NpPUMEpPHOE paclpenesieHue Yy4yeOHOro BpPEMEHH, PEKOMEHAYeMOro sl H3Yy4eHUs
OTJIENIBHBIX TEM;

e [IpejaaraeT NpUMEPHYIO MOCIEe0BaTEeIbHOCTh U3YUEeHUsI yUeOHOro Marepuaia ¢ yuéToM JOrHKH
HOCTPOCHUS Kypca, BHYTPUIIPEAMETHBIX U MEXITPEIMETHBIX CBS3€Hl;

e 28T METOJMYECKYI0O WHTEepHpeTaluio Lened M 3ajady M3ydeHHs NpeaMera Ha YriyOlIEHHOM
YPOBHE C YYETOM COBPEMEHHBIX NPUOPUTETOB B CHUCTEME CpEAHEro oOIlero ooOpa3oBaHMI,
COJIEp)KaTeNbHOM  XapaKTePUCTHKU  IUIAHUPYEMBIX  pE3yJbTaTOB  OCBOEHUS  OCHOBHOM
00pa3zoBaTeNbHON MPOTPAaMMBI CPEAHETO 00IIero 0Opa3oBaHUsl (JMYHOCTHBIX, METANpPEIMETHBIX,
OpPEMETHBIX), a TaKkKe C Y4ETOM OCHOBHBIX BHJIOB Y4eOHO-TIO3HABATENbHBIX JIEHCTBUI
00y4aroIerocs 1o OCBOCHUIO COJEPKAaHUS peaAMeTa.

[To BceM Ha3BaHHBIM TIO3HMIMSAM B IMPOTPaMME MO XHMHUHU TPEIYCMOTPEHA MPEEMCTBEHHOCTH C
oOydyeHrHeM XMMHHM Ha ypOBHE OCHOBHOrO 00Iiero oOpa3zoBaHus. 3a IpelelaMH YCTaHOBIIEHHOM
OporpaMMOil MO0 XMMHMU 00s3aTeNbHONW (MHBApMAHTHON) COCTaBJISIOIIEH CO/Aep)KaHUs Y4eOHOTo



npeaMera «XUMHUs» OCTaETcsl BO3MOXKHOCTh BBIOOpa €ro BapuMaTHUBHOM COCTaBIISAIONIEH, KOTOpas
JIOJKHA OMPEIEIIATHCS B COOTBETCTBUU C HAIIPABJICHUEM KOHKPETHOTO Mpoduist o0ydeHus.

B cootBerctBun ¢ kouuentyaibHbiMu mosiokeHUssMU DPI'OC COO o0 Ha3HaYeHHHM MPEIMETOB
06a30Boro u yrayOna€HHOTO ypoBHEH B cucteMe audQepeHIIMpOBaHHOTO OOYYEHHUsS Ha YpPOBHE
cpenHero obmiero oOpa3oBaHUS XHMMHS Ha YPOBHE YIUIYOJNIEHHOTO H3y4YEHHs HaIlpaBieH Ha
pean3annio IPEEMCTBEHHOCTH € MOCIEYIOIIKM 3TAIlOM MOJIyY€HUsI XUMUYECKOro 00pa3oBaHus B
pamMKax HM3y4eHHUs CHEIHAIbHBIX €CTECTBEHHO-HAYYHBIX W XHUMHYECKHUX JUCIUIUIMH B BYy3aX H
OpraHM3alMsaX CpeqHero mnpodeccruoHalbHOTO 0Opa3zoBaHus. B 3TOl CBsI3M M3ydeHHE IpeaMeTa
«XUMHS» OPUEHTUPOBAHO IMPEUMYIIECTBEHHO HA pPACHIMpPEHUE U YIIyOJeHHE TEOPETHUECKOH U
NPAaKTUYECKON TOArOTOBKU 00YUYaIOIIMXCsl, BHIOPABIINX OINPENeIEHHBINA TPOpHIIb 00yUeHHsI, B TOM
YHCIe ¢ MEPCHEKTHBON MOCIEAYIOUIETO MOMYyYEHHs] XUMHUYECKOro 00Opa3oBaHUS B OpraHU3aIMiIX
npodeccuoHaibHOro oOpa3oBanus. Hapsimy ¢ atum, B cBere TpeboBanuit ®I'OC COO «k
IUTAHUPYEMBIM pe3yJbTaTaM OCBOEHHS (eaepaabHOi 00pa30BaTEIbHON MPOrPaMMBI CPETHETO
obmiero oOpa3oBaHusl U3ydeHHE IMpeaMeTra «XHMHS» OPHEHTHPOBAHO TAaK)Ke HAa pEIICHUE 3a7ad
BOCIIUTAHUSI W  COLUMAIBHOTO pa3BUTHA  OOydarommxcs, Ha (QOpPMHpOBaHHME Yy HHX
OOLICMHTEIUIEKTYaIbHBIX YMEHHM, YMEHUH paludOHAIM3alMUd y4eOHOro Tpyna u 0000IIEHHBIX
CIoCcO00B JEATENbHOCTH, UMEIONINX MEXIUCIUIUTMHAPHBINA, HAATIPEAMETHBIN XapakTep.
CocraBmsitomiuMu ~ nipeiMera  «XHUMHS» Ha ypOBHE  YINIYOJEHHOTNO M3Yy4YEHHUS  SIBJSIOTCS
yrayonéuueie Kypebl — «Opranuueckas xumus» U «OOmass ¥ HeopraHuyeckas Xumus». [lpu
OTpe/IeNIieHUU MOAXO00B K OTOOPY M CTPYKTYpHOM OpraHM3allM COJCpKaHUS ITHUX KYpCOB B
mporpaMMe Mo XUMHH 3a OCHOBY HpuHATH monoxkeHuss ®I'OC COO o paznuumsx 0a30BOro u
yriay0nE€HHOrO ypOBHEHM U3yUEHUS MpeaMeTa.

OcHoBy coaepxkanusi KypcoB «OpraHudeckass xumus» U «OOImas W HEOpraHuveckas XUMHSD
COCTaBJISIET COBOKYIHOCTh MPEIMETHBIX 3HAHWM M yMEHMI, OTHOCAIIUXCS K 0a30BOMY YPOBHIO
W3YYEHHUS MpeaMeTa. DTa cucTeMa 3HaHHWM MOJy4aeT OIpenelEHHOe TeOPEeTUUYECKOe TOMOTHEHHE,
MO3BOJISIOIIEE OCO3HAHHO OCBOUTH CYHIECTBEHHO OOJNBIINI 00BEM (DaKTOIOTHIECKOTO MaTepuaa.
Tak, Ha yrayOn€HHOM ypOBHE HU3Yy4EHHs MpeaMera obecreueHa BO3MOXKHOCTh 3HAYUTEIIBHOIO
yBeNMUYEHUSI 00bEMa 3HAHUN O XMMHUYECKUX DJIEMEHTaX M CBOWCTBAX WX COEIMHEHUN HA OCHOBE
paciuiupeHusi W YriayOJIeHHWs TMpEeACTaBIEHUNH O CTPOCHHHM BEIIECTBA, XUMHYECKOW CBSI3U U
3aKOHOMEPHOCTSIX TMPOTEKAaHUS peakluil, paccMaTpUBa€MbIX C TOYKHU 3PEHUS XUMHUYECKOU
KMHETUKU U TepMoauHaMuku. M3ydyeHue mnepuoanyeckoro 3akoHa u llepuommueckoi cuctembl
XUMHYECKHUX JIEMEHTOB 0a3UpyeTCsl Ha COBPEMEHHBIX KBAHTOBOMEXAHUUYECKUX MPEICTABICHHIX O
CTpPOEHUH aTtoMa. XUMHUYECKasi CBSI3b OOBACHAETCS C TOYKH 3PEHMS] SHEPTreTHUYECKUX H3MEHEHUI
npu e€ oO0pa30oBaHMM W pa3pyLIEHUU, a TaKXKe C TOYKH 3pEHUS MEXaHU3MOB €€ 00pa3oBaHUS.
W3ydeHne TUIOB peakluid JONoHsAETCS (OPMUPOBAHUEM MPEACTABICHUI 00 3JIEKTPOXUMUYECKUX
Mpolieccax M 3JIEKTPOJIU3€ pacIuiaBOB U pacTBOPOB BelIECTB. B Kypce opraHuyeckod XUMHUH HpH
pPacCMOTPEHHUH PEAKLIMOHHOM CIOCOOHOCTH COeIMHEHUH yienseTcst 0co00e BHUMaHUe BOIIpocaM 00
AIIEKTPOHHBIX 3 (PexTax, 0 B3aMMHOM BIMSHUHM aTOMOB B MOJIEKYJIaX U MEXaHU3MaxX PeaKIMii.
Oco0oe 3HaueHue UMEET TO, YTO Ha COJAEpKaHHE KYPCOB XMUMHH YIiyOJIEHHOTO YPOBHS U3yUYEHHS
JUISE  KJIacCOB OMpeNeNéHHOro mpoduis (TIaBHBIM 00pa3oM Ha UX CTPYKTYpPYy U XapakTep
JOTIONTHEHUH K O0IIed cucTeMe MPEeIMETHBIX 3HaHWi) OKAa3bIBAIOT BIUSHUE CMEXKHBIC MPEIMETHI.
Tak, HanpuMep, B CoAepKaHUM MPEAMeTa s KJIACCOB XMMUKO-(PHU3nUYecKoro npoduiis Oonbiioe
3HayeHue OyAyT HMETh 3JIEMEHThl y4yeOHOro marepuana mo oOmeid xumuu. [Ipu u3yueHun
npeaMeTa B JaHHOM CiIydae akIeHT Oy/AeT cleslaH Ha OOIMHOCTh METOAOB IO3HaHUs, OOIIHOCTb
3aKOHOB U T€OPUil B XUMHUU U B (PU3UKE: aTOMHO-MOJIEKYIIsIpHas Teopus (MOJEKYIIpHas TEOpHsl B



¢usnKe), 3aKOHbI COXpPAHEHUS MacCchl M DJHEPIrUH, 3aKOHbl TEPMOJUHAMHKH, DSJIEKTPOJIHN3a,
MPEACTABJICHUS O CTPOCHHUH BEIIECTB U IPYTOE.

B 10 ke Bpemsi B coliep:kaHUU peaMeTa IS KJIaCCOB XMMHUKO-OMOIOTUYECKOTO MPOQHIIS OOIBIIHIA
yIeJIbHBIA Bec OyJIeT UMETh OpraHuveckas XuMus. B aToM ciiydae mpenocTaBisieTcsi BO3MOKHOCTh
Uit 6oJiee 0OCTOSATENBHOIO PAaCCMOTPEHUSI XUMUYECKONW OpraHu3aIy KJIETKU KaKk OMOJIOTHYecKOn
CHUCTEMBI, B COCTaB KOTOPOM BXOJST, K IPUMEPY, TAKUE CTPYKTYPHbIE KOMIIOHEHTHI, KaK JIUIU/]IbI,
OeJIKM, YIrJIeBO/bl, HYKJICMHOBBIE KUCJIOTHI U Jpyrue. [Ipu 3TOM 3HaHUS O COCTaBe U CBOMCTBaX
IIPECTABUTENIEH OCHOBHBIX KJIACCOB OPraHMYECKUX BEIIECTB CIy>)KaT OCHOBOM JI HU3y4YEHUs
CYIITHOCTHU MPOLECCOB (POTOCUHTE3A, JbIXaHMUs], TUIIEeBAPEHUSI.

B muiane ¢opmupoBaHUS OCHOB HAyYHOTO MHPOBO33PEHHUS, OCBOCHHS OOIICHAYYHBIX METOJIOB
MO3HAHUS U OMNBITA MPAKTUYECKOTO MPUMEHEHUSI HAyYHBIX 3HAHUW M3YyUYCHHE MpeIMeTa «XHUMHU»
Ha YriayOJEHHOM YpOBHE OCHOBAHO Ha MEXKIPEIMETHBIX CBA3SX C Y4eOHBIMU MpPEAMETaMU,
BXOJILIMMH B COCTaB peIMEeTHBIX oOnactell «EcTecTBeHHO-HayuHbIe IPEAMETh», «MareMaTuka u
uHpopmaTuka» u «Pycckuii A3bIK U TUTEpATypar.

[Tpr w3ydeHuu ydeOHOTO mpeamera «XUMHS» Ha YIIIyOJEHHOM YpPOBHE TakkKe, KaK Ha ypOBHE
OCHOBHOTO M CpelnHero oomiero odpazoBaHus (Ha 0a30BOM ypOBHE), 3ajadyell MEPBOCTEHICHHON
3HAYUMOCTU sBJsieTcss (OpPMHUPOBAHME OCHOB HAayKM XHMHHM Kak OOJacTH COBPEMEHHOTO
€CTECTBO3HAHMS, MPAKTUYECKOW EATETbHOCTH YEJIOBEKa M OIHOTO U3 KOMIIOHEHTOB MHPOBOM
KyJIbTYypbl. Pemnenne 3Toi 3amaun Ha yriyOJNE€HHOM YpPOBHE HM3YUCHHUs MPEAMETa MpEeIroaraet
peanu3aluio TaKuX Leliel, KaK:

e (GopMUpOBaHHME TMPEJICTABICHUI: O MaTepUAIbHOM EIMHCTBE MHUPA, 3aKOHOMEPHOCTIX U
MIO3HABAEMOCTH SBJICHHUI MPUPOJIBI, O MECTE XMMHUHU B CUCTEME €CTECTBEHHBIX HAayK U €€ BeAyllen
ponu B 00€CIeYeHNH YCTOMYMBOTO Pa3BUTHS YEIIOBEUYECTBA: B PELICHUH MPOOJIEM dKOJIOTUYECKOMH,
SHEPTreTUYECKON U MUIIEBOM 0€30MacHOCTH, B PA3BUTUM MEAMIIMHBI, CO3/IaHUHM HOBBIX MaTEpPHAJIOB,
HOBBIX HMCTOYHHUKOB OJHEPrud, B OOECICUEHUHM PAIMOHAIBLHOTO MPUPOJONOJIL30BAHUSA, B
GbopMUPOBAaHUM MHPOBO33PEHHUs] M OOIIeH KyabTyphl UeJIOBEeKa, a TaKkKe JKOIOTUYECKU
000CHOBAHHOTO OTHOIIIEHUSI K CBOEMY 3[IOPOBBIO U IPUPOTHOM Cperie;

® OCBOCHHE CHUCTEMbI 3HAaHHM, JIEkKAIIMX B OCHOBE XWMHUUYECKOW COCTABISIONICH €CTECTBEHHO-
HAay4YHOW KapTHUHBI MUpa: (PyHIaMEHTAJIbHBIX MOHSATUH, 3aKOHOB M TEOPUN XUMHUHU, COBPEMEHHBIX
MIPEICTABICHUI O CTPOGHHUM BEIIECTBA Ha Pa3HBIX YPOBHSIX — aTOMHOM, MOHHO-MOJICKYJISPHOM,
HaJIMOJIEKYJIIPHOM, O TEPMOAMHAMUYECKUX M KHHETHYECKHUX 3aKOHOMEPHOCTSAX MPOTEKAHUS
XUMHYECKHUX PEaKIINii, 0 XUMUYECKOM PaBHOBECHH, PACTBOPaX U JUCIEPCHBIX CUCTEMax, 00 00Iux
HAyYHBIX MPUHIIUIAX XUMHUYECKOTO MTPOU3BOJICTBA;

e (opmupoBaHue y o00ydyarOImMUXCSI OCO3HAHHOTO IMOHMMAHUS BOCTPEOOBAHHOCTH CHCTEMHBIX
XUMUYECKUX 3HAHUHN JJi1 OOBSICHEHHS KIIIOUYEBBIX Wl W TPOOJEM COBPEMEHHOW XUMUH, IS
OOBSICHEHUSI W TPOTHO3WPOBAHUS SBJIICHUM, WMEIONIUX ECTECTBEHHO-HAYYHYIO TMPHUPOIY;
TPaMOTHOTO pEIIeHUs MPOOJIeM, CBA3aHHBIX C XUMHEH, MPOTHO3WPOBAHUS, aHAINU3a U OLEHKU C
MO3UIMI  DKOJIOTMYECKON  OEe30MacHOCTH  TOCIEACTBUN  OBITOBOH U MPOU3BOACTBEHHOMN
JIEATETLHOCTH YEJIOBEKAa, CBSA3aHHOM C XHUMHYECKUM TPOU3BOJICTBOM, HCIIOB30BAHHEM U
nepepadoTKOM BEIIECTB;

e yruyOJieHHWe TPEJCTaBICHUN O HAyYHBIX METOJaX MO3HAHUS, HEOOXOAUMBIX I TPUOOPETECHUS
YMEHUN OPUEHTHUPOBATHCS B MUPE BEIMIECTB U OOBSICHEHUSI XUMUYECKUX SBJICHHUH, HMEIOIUX MECTO
B [IPUPO/IE, B TPAKTUUYECKON JEATEIHLHOCTH U TOBCETHEBHON KU3HMU.

B mnane peanuzanuu mepBOOYEPEIHBIX BOCHHUTATEIBHBIX M PA3BUBAIOIINX (PYHKIHHA ETOCTHOU
CHUCTEMBI CpeHEero oOmiero oOpa3oBaHMs MPU H3YUYCHHH TpeAMETa «XUMHs» Ha YIIIYOJIEHHOM
YPOBHE 0CO0YIO0 aKTyaJIbHOCTh MMPHOOPETAIOT TAKHE IEJIN U 3a/1a4H, KaK:



e BOCHUTAHHE YOEKIEHHOCTH B IIO3HABAEMOCTH SBJICHUN MPUPOJIBI, YBAXKEHMs K Ipoleccy
TBOpYECTBA B OOJACTH TEOPETUYECKUX M NMPHUKIAAHBIX HCCIEAOBAaHUM B XUMHH, (POPMUPOBAHHE
MHUPOBO33PEHUS, COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU;

® pa3BUTHE MOTHBAIMM K OOYYEHHIO M TIO3HAHHUIO, CHOCOOHOCTEH K CAMOKOHTPOIIO U
CaMOBOCIIUTAaHUIO HA OCHOBE YCBOECHHUS 00IEUEIOBEUECKUX LIEHHOCTEN;

® pa3BUTHE I[IO3HABATEIBHBIX MHTEPECOB, HHTEIUICKTYAIbHBIX M TBOPYECKUX CHOCOOHOCTEH
oOyyaromuxcsi, (OPMHPOBAHHWE Yy HHUX CO3HATEIBHOTO OTHOLICHHS K CaMOOOpa30BaHMUIO U
HETpPEPbIBHOMY OOpPa30BaHUIO KaK YCIOBHIO YCIEHIHON Npo(hecCHOHANbHOW M OOIIeCTBEHHOMH
JeSITeIbHOCTH, OTBETCTBEHHOI'O OTHOILIEHHS K CBOEMY 3/I0POBBIO M IMOTPEOHOCTH B 310POBOM
o0pase K13HH;

e (QopMHpOBaHHE YMEHHI U HABBIKOB Pa3yMHOTO IMPUPOIOTOIB30BAHUS, PA3BUTHE IKOJIOTHIECKOM
KYJIBTYpBI, IPHOOPETEHHE OIBITA OOIIECTBEHHO-TIOJIE3HOM SKOJIOTHYECKOH e TETbHOCTH.

OO1ee 4ncio 4acoB, MPEIYCMOTPEHHBIX U U3yYSHHUS XUMHUH Ha yriyOJIeHHOM YPOBHE CPEIIHETO
obmero obpaszoBanus, coctaBisieT 204 vacos: B 10 kiacce — 102 gaca (3 4gaca B Hexmeno), B 11
kiacce — 102 yaca (3 yaca B Henen).



COJAEP)KAHUE OBbYYEHUA
10 KUIIACC

OPTAHUYECKASA XUMUSA

TeopeTnueckne 0CHOBbI OPraHUYeCKO XMMMH.

[Ipeamer M 3HaueHHE OPraHUYECKONM XMMHH, NPEACTABICHHE O MHOr000pasHH OpraHUYECKHX
COCTUHEHUN.

DNEKTPOHHOE CTPOEHUE aroMa yriepoja: OCHOBHOE M BO30YKIEHHOE cocTosiHUsS. BaneHTHbIE
BO3MOXXHOCTH aToMa yriepojaa. XUMHUYECKass CBSI3b B OPraHUYECKUX COCAUHEHMSIX. Tumsl
ruOpHuIu3ai aTOMHBIX opOuTaneil yriepoga. MexaHn3Mbl 00pa30BaHMs KOBAJICHTHOH CBS3U
(OOMEHHBI M JOHOPHO-aKUENTOPHBIN). THIBI MepekpbIBaHUS aTOMHBIX opOuTanei, c- u m-
cBsa3u. OnuHapHas, ABOWHAs W TpoWHas cBs3b. CrocoObl pa3pbiBa CBs3EH B MOJICKYJIAaxX
OpraHnyYecKux BemiecTs. [loHsTHE 0 CBOOOTHOM pajuKalie, HyKJIeo(puiIe U AeKTpoduIe.

Teopus ctpoeHust opraHuueckux coenrHeHuil A.M. bytinepoBa u coBpeMeHHbIE MPECTABICHUS
0 CTPYKTYpPE MOJIEKYJl. 3HAaU€HHE TEOPUU CTPOCHUSI OPraHMUYECKUX COeIMHEHU. MOoJeKysipHbIe
U CcTpykTypHble ¢opMynbl. CTpyKTypHble (OpPMYNBI pPa3IMYHBIX BHJIOB: pa3BEpHYTas,
cokpaiéHHasi, ckenetHas. M3omepus. Bunubl n3oMepuu: CTpyKTypHas, HPOCTPAHCTBEHHAS.
OnexkTpoHHble 3((EKTH B MOJIEKYJIaX OPraHWMYeCKMX COCAMHEHWH (MHIYKTUBHBIA U
MEe30MEepHBIN A3PDHEKTHI).

[IpencraBnenne o kiaccupukamuu opraHudeckux BemiecTB. [loHsATHE O (QYHKIMOHATBHON
rpynne. 'omosnorus. ['omonoruueckue psaael. Cuctemaruyeckas HOMEHKIATypa OpraHM4eCcKHX
coenuuenuii (IUPAC) u TpuBHanbHbIC HA3BaHUS OTNICIBHBIX MPEACTABHTEIICH.

OcoOenHocTy U KiaccuuKalys OpraHM4ecKux peakuuii. OKUCIUTETbHO-BOCCTAHOBUTEIbHBIC
peakly B OPraHU4EeCKON XUMHUH.

OKCHEpUMEHTAJIbHBIE METOAbl M3YYEHHs BELIECTB M UX IPEBpALlEHUI: O3HAKOMIIEHHE C
oOpa3laMu OpraHM4ecKuX BELIECTB W MaTepUallaMUd Ha UX OCHOBE, OIBITHI MO MPEBPAIICHUIO
OpraHMYeCKHUX BEIIeCTB MpU HarpeBaHuu (MJIaBieHUe, OOyIJIMBaHME W  TOpPEHHeE),
KOHCTPYMPOBaHHUE MOJEIIEN MOJIEKYJI OPraHUYECKHUX BELIECTB.

Yraesogopoabl.

Ankanbl. ['omonmoruueckuii psig ankaHoB, oOmasi Qopmyia, HOMEHKJIATypa U H30MEpHS.
DJIEKTPOHHOE M TIPOCTPAHCTBEHHOE CTPOEHHE MOIEKYN alKaHOB, SP -THOPHIM3AINSA aTOMHBIX
opOuTanei yriepoaa, 6-cBs3b. Ousnueckue CBOMCTBA aJKaHOB.

XVMHYECKHE CBOICTBA aJKaHOB: pEaKUUU 3aMELIEHHUS, W30MEpU3aliH, AECTUAPUPOBAHUSA,
IUKIU3alluy, THpOJIM3a, KpekuHra, ropeHus. IlpencraBieHne o MeXaHU3ME peakUuil
paZvKaJIbHOTO 3aMEIICHHUS.

Haxoxxnenue B npupojae. CriocoObl MOTydeHUs U IPUMEHEHUE aJTKaHOB.

[uxnoankanel. OOmas ¢opMmyna, HOMEHKIaTypa W wu3omepus. OCOOCHHOCTH CTPOCHUS U
XUMHYECKMX CBOMCTB MaiblX (LMKJIONPOMNAH, IUKIO0yTaH) W OOBIYHBIX (LIMKJIOMEHTAaH,
IIUKJIOT€KCaH ) HUKIoaIKaHOB. CrocoObl MOMyYEeHUs U IPUMEHEHUE HUKIIOAIKAHOB.

Anxensl. ['oMonornueckuil psij ajakeHoB, oOmias ¢opmysa, HOMEHKIATypa. DJIEKTPOHHOE U
TIPOCTPAHCTBEHHOE CTPOEHHME MOJEKYl AalKeHOB, SP’-TMOpHAM3aIMs aTOMHEIX opOuTaneii
yriepoja, o- u n-cBsizu. CTpyKTypHasi U TeoMeTpuueckast (Iuc-TpaHc-) nzoMmepus. Ousznueckue
CBOMICTBA aJKEHOB. XMMHYECKHE CBOMCTBA: pPEAKLUM IPUCOCAUHEHMS, 3aMEUICHHUS B -
MIOJIO)KEHNE TIpU JBOMHOM CBSI3M, NOJMMEpHU3alMK U OKucieHus. lIpaBuino MapkoBHUKOBa.
KauecTBeHHbIe peakiiy Ha ABOWHYIO CBS3b. CIIOCOOBI MOTY4YEeHUS U TPUMEHEHHUE aJIKEHOB.



Ankanuensl. Knaccudukanus ankaaueHoB (CONpsDKEHHBIC, U30JIUPOBAHHBIC, KYMYIUPOSAHHbLE).
OCOOEHHOCTH 3JEKTPOHHOTO CTPOCHUS U XUMHUYECKUX CBOMCTB COINPSDKEHHBIX AMEHOB, 1,2- U
1,4-npucoequnenue. Ilonmumepusanus conpsk€HHbIX AMEHOB. (CrocoObl MONY4YEeHHS W
MIPUMEHEHHUE aJIKaIUCHOB.

Ankunbl. ['oMonornyeckuit psan ajnkuHOB, oOmias (opmyrna, HOMEHKJIATypa U H30Mepusl.
DJEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYNl AJKHHOB, SP-THOPHAM3ALUS aTOMHBIX
opOutaneit yrnepojna. dusmyeckue CBOMCTBA aTKMHOB. XHWMHUYECKHE CBOMCTBA: pPEAKIUU
MPUCOECIUHEHHMS, TUMEPU3ALMN U TPUMEPHU3aLnU, OKUCIeHUs. KuCIoTHbIE CBOMCTBA QJIKHUHOB,
UMEIOLINX KOHIIEBYIO TPOMHYIO CBsi3b. KauecTBeHHBIE peakii Ha TPOilHYIO0 CBA3b. CrOCOObI
MIOJIyYEHUS U IPUMEHEHUE AJIKUHOB.

ApoMaTudecKue YriieBogoponabl (apeHsl). ['omMonorudeckuii ps apeHoB, obmas Gopmya,
HOMEHKJIaTypa U M30Mepus. DIECKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYJbl OEH30.Ia.
Oduznyeckue CBOWCTBA apeHOB. XMMHUYECKHE CBOMCTBAa O€H30J7a W €ro roMoJOroB: PEaKiuu
3aMeIIeHus] B OCH30JIbHOM KOJIBLIE M YTJICBOJOPOJHOM paJMKale, PEaKUUU MPHCOSIUHEHHS,
OKHCIIEHHE TOMOJIOroB OeH3omna. Ilpeacrasienne 00 opueHTHPYIOLIEM NEHCTBUN 3aMeCTUTENeH
B OCH30JILHOM KOJIbIIE Ha MpUMEpE aJKUJIbHBIX PAJAMKAIOB, KapOOKCUIBHOU, TUAPOKCUIBHOMH,
aMUHO- U HHUTPOTPYIIBI, aTOMOB rajoreHoB. OCOOEHHOCTH XHMHUYECKHUX CBOICTB CTHpOJIA.
[Tonmumepuszamuss  ctupona. CrHocoObl  MOJydyeHUS U NPUMEHEHHE  apoOMaTHYeCKHUX
YIJIEBOIOPOIOB.

[Tpuponnsriii ra3. [lonytHeie HedTsHBIE Ta3bl. HedTh u e€ mpoucxoxaenue. KameHHbIl yroib u
OpoAyKThl ero mepepabotku. CrocoObl mepepaboOTKM HEPTH: MEPEeroHKa, KpPEeKUHT
(TepMHUYECKHiA, KaTaIUTHIECKUH), pudopmunr, nuponus. [IpogykTsel nepepabotku HedTH, HX
[IPUMEHEHNE B IPOMBILIIIEHHOCTH U B OBITY.

['eneTnueckas CBA3b MEXAY Pa3IUYHbIMU KJIACCAMH YIJIEBOJIOPOOB.

DJIEKTPOHHOE CTPOCHUE TaJOT€HIIPOM3BOIHBIX YIJIEBOJIOPOJAOB. Peakiuu 3amenienus rajioreHa
Ha  TUOPOKCOTPYIIy, HUTPOrpymHly, [HaHOrpymnmy, amuHorpynmy. JlelictBue Ha
TaJIOTEHIIPOU3BO/IHBIE  BOJHOTO W  CHUPTOBOrO pacTBopa IEnouyd. BzaunmopelictBue
JUTaJIOTEHAJIKAHOB C MAarHueéM M LMHKOM. [IoHsATHME O METalIoOpraHM4ecKHX COEOUHEHMSIX.
Mcnonb30BaHue TalOr€HIPOM3BOIHBIX YIJIEBOJAOPOAOB B OBITY, TEXHMKE W TIpU CHHTE3e
OpraHMYECKUX BEIIECTB.

OKCHepUMEHTAJIbHBIE METOJIbl M3YYEHHUs BEIIECTB M UX MPEBpALLEHUI: U3ydeHHE (PU3HUECKUX
CBOWCTB YTJI€BOJOPOAOB (PacTBOPUMOCTH), KAUECTBEHHBIX PEaKIUil yriieBOIOPOI0OB PA3INYHbBIX
KJaccoB (oOecuBeynMBaHHEe OpPOMHOM WJIM HMOAHOM BOJBI, pacTBOpa IEpMaHraHaTa Kajus,
B3aUMOJICHCTBUE alleTUJIEHA C aMMHA4YHBIM PacTBOPOM oOKcuaa cepedpa(l)), kauecTBeHHOE
oOHapyXeHHe YriiepoJa M BOAOPOJAa B OpPraHMYECKUX BEUIECTBAX, IOJyYEHUE HTHIIEHA U
U3y4eHHE €ro CBOICTB, O3HakomyieHHEe ¢ Koyutekuusamu «HedpTtb» u «Yroaws», ¢ obpazuamu
IUIACTMAcC, KAay4yKOB M  DPE3UHBl, MOJCIUPOBAHHE  MOJEKYJI  YIJIEBOAOPOAOB U
raJIOTeHIIPOU3BOIHBIX YIJIEBOJOPOJIOB.

Kucaopoacoaep:xaume oprannyeckme coeiMHeHUs.

IIpenenbHble 0qHOATOMHBIE CIUPTHL. CTpoeHHE MOJEKYI (Ha MpUMEpPEe METaHOJa U ATAHOJA).
['omonornueckuit psang, oOmas Qopmyna, H30Mepusi, HOMEHKIATypa M KJIacCU(pHUKAIIHSL.
®u3nyeckue CBOICTBa NPENENbHBIX OJHOATOMHBIX CHHUPTOB. BomopoaHble CBSI3UM MeXIy
MOJIEKYJIaMH ~ CHUPTOB. XHUMHYECKHE CBOMCTBAa: peaklUUHd 3aMelIeHMs, Jerujiparalu,
OKHCJIEHHUS, B3aUMOJIEHCTBUE C OPraHUYECKUMHU U HEOPraHUUYECKUMU KHciaoTaMu. KauecTBeHHas
peakuus Ha OJHOATOMHbIE CHUPTHI. JleicTBHE 3TaHOJIa U METAHOJIA Ha OPraHM3M 4YeEJIOBEKa.
CrniocoOblI 1osTy4eHus U IPUMEHEHUE OJJHOATOMHBIX CIIUPTOB.



[Ipocteie >¢dups, HOMeHKIaTypa U u3omepus. OcoOEHHOCTH (U3MYECKUX U XUMHUUYECKHX
CBOJNCTB.

MHoroaToMHbI€ CIIUPTHI — STWICHIVIUKOIb U MHLIEpUH. PU3HuecKue U XUMUYECKUE CBOWCTBA!
peaKuu 3aMelleHus, B3aUMOJCHCTBUE C OPraHWYeCKUMH U HEOPraHUYECKHUMH KHCIOTAMU,
KauyeCTBEHHAasl peaklMsi Ha MHOrOATOMHbIE CHUpTHI. [IpeacTraBieHue o MexaHU3ME peakiuit
HyKIeouiapbHOrO 3amerieHus. JleiictBue Ha opranuzM dyenoBeka. CrocoObl MONy4YeHUS U
IPUMEHEHHE MHOTOaTOMHBIX CIIMPTOB.

®enon. CTpoeHHE MOJEKYJbl, B3aMMHOE BIHMSHUE THUIAPOKCOTPYIIBI M OEH30JBHOTO Spa.
®dusnueckue cpoiicTBa (peHosa. OCOOEHHOCTH XMMHUYECKHX CBOMCTB ¢eHosa. KauecTBeHHbBIS
peakiuu Ha Qeron. TokcmdHocTh ¢eHona. CrocoObl MoMydeHHWs W MpUMEHeHHne (eHoa.
®denonopManbaeTHAHAS CMOJIA.

KapOoHusibHble COETUHEHHS] — albJETHAbl U KETOHBI. DJIEKTPOHHOE CTPOCHHUE KapOOHUIBHOU
rpynnbl. ['omonorudeckue psiapl anbIerHIoB U KETOHOB, oOmas (opmyna, uzomepus u
HOMEHKJaTypa. Du3WyYeCKHE CBOWMCTBAa ajbJETUI0B W KETOHOB. XHMHYECKHE CBOMCTBA
albJIETU/IOB M KETOHOB: peakuuu MpucoeauHeHus. OKHUCICHHE abAETHAO0B, KauyeCTBEHHbIE
peakiuu Ha anpaeruabl. CocoObl MOMydyeHus: U MPUMEHEHHUE albIeTUI0B U KETOHOB.
OOHOOCHOBHBIE TpenenbHble KapOOHOBBIE KHUCIOTH. (OCOOEHHOCTH CTPOEHHUS MOJEKYI
KapOOHOBBIX KHCIOT. M3omepust m HoOMeHKiIarypa. (DHU3MUECKHE CBOWCTBA OJHOOCHOBHBIX
IpeJeNbHBIX KapOOHOBBIX KHUCIOT. BOTOpOIHBIE CBA3M MEXIy MOJEKyJaMH KapOOHOBBIX
KUCTIOT. XMMHUYECKUE CBOWMCTBA: KHUCIIOTHBIE CBOMICTBa, peakius STepuuKaiuu, peakiuuu c
y4acTUEM YTIIEBOJOPOAHOTrO pagukaiga. OCOOEHHOCTH CBOWCTB MypaBbUHOW KUCIOTHL. [loHsATHE
0 IIPOU3BOJHBIX KApOOHOBBIX KHUCIIOT — CIOXKHBIX 3pupax. MHOrooopasue kapOOHOBBIX KHUCIIOT.
Oco0OeHHOCTH CBOWCTB HEIPENEIbHBIX U apOMaTUYECKHX KapOOHOBBIX KHCIIOT, IUKapOOHOBBIX
KHUCIIOT, THAPOKCUKApOOHOBBIX KucioT. [IpencraBurenu BhICHIMX KapOOHOBBIX KHCIOT:
CTeapuHOBAas, IMATbMUTUHOBAS, OJICUHOBAs, JUHONEBAs, JAUHONEH08as KHUCIOThl. CrocoObl
MOJIyYEHUS U IPUMEHEHUE KapOOHOBBIX KHCIIOT.

Cnoxusie 3¢upsl. ['omonorudyeckuid psia, oOmas (opmyna, u3oMmepuss ¥ HOMEHKIATYpA.
Puznyeckue 1 XMMUYECKHE CBOMCTBA: THAPOJIN3 B KUCIION U IEIOYHON Cpele.

XKupsl. CtpoeHue, ¢uznueckue M XUMHYECKHE CBOMCTBA JKUPOB: THAPOIM3 B KHUCIOW MU
1ienouHoi cpeae. OCOOEHHOCTH CBOWCTB KUPOB, COJEPKAIIMX OCTATKH HETIPEAEIbHBIX KUPHBIX
KUCHOT. JKUpsI B IPUPOJIE.

MBb11a4 Kak COM BBICIIMX KapOOHOBBIX KUCIIOT, UX MOIOIIIEE JICHCTBHE.

OOwrast xapakTeprcTuka yrieBoaoB. Kinaccudukanus yriaeBogoB (MOHO-, TU- U MOJUCAXAPUIbI).
Momnocaxapuasl: TIOK03a, (pyKTo3a, TallakTo3a, pubo3a, ne3okcupubdosa. Dusmveckue
CBOMCTBA M HaxoxJaAeHUe B mpupoge. PortocuHTe3. XMMUYECKHUE CBOMCTBA IIIOKO3bI: PEAKIIMH C
y4aCTHE€M CHHUPTOBBIX M aJbJETMJHOM TpYII, CIUPTOBOE M MOJIOUHOKHCIOE Opo’KeHHe.
ITpuMeHeHne TIIIOKO3Bl, €€ 3HAaUEHNE B KU3HEICATEIBHOCTH OopraiusMa. Jlucaxapuasl: caxaposa,
MaibTO3a M JakTo3a. BoccTaHaBnuBaromye U HEBOCCTaHABIUBAIOLME aucaxapuabl. ['uaponus
nucaxapuioB. Haxoxzaenue B npupone u npumeHenue. [lonucaxapuapl: Kpaxmai, TJIMKOTEH U
nemnono3a. CTpoeHHE MakKpOMOJIEKYJ KpaxMmania, IJIMKOIeHa W ILe/unrono3bl. dusnueckue
CBOICTBa KpaxmaJla U LIeJUIF0JIO3bl. XMMHUYECKUE CBOMCTBA Kpaxmasla: THAPOJIN3, KaUeCTBEHHAs
peakiusi ¢ HMOJOM. XHMHYECKHE CBOWCTBAa LEJUIIOJIO3bI: TUAPOJIN3, IMOJIydeHHue 3(PUpoB
1esuTos036l. [oHsTHE 00 MCKYCCTBEHHBIX BOJIOKHAX (BHCKO3a, alleTaTHBIN IIENK).
OKCHEpUMEHTAJILHBIE METOJbl M3YyYEHHUS] BELIECTB M HX IPEBPALICHMI: pacTBOPUMOCTb
pa3IMyYHBIX CIMPTOB B BOJAE, B3aWMOACWCTBHE JTAHONA C HATPUEM, OKHUCIIEHHE 3THUIIOBOIO
cnupTa B ajbJETH] Ha pacKaJ€HHONM MeJHOW MPOBOJIOKE, OKHCJIEHHE 3TUJIOBOIO CIHMPTa



JTUXPOMATOM Kajusi (BO3MOXKHO HCITOJIb30BAHUE BUICOMATEPHAIIOB), KAYECTBEHHBIE PEaKIIMU HA
anpaeruasl (¢ ruapokcuaom auammuncepedpa(l) u rugpoxkcunom meau(ll)), peakus rmunepruna
¢ rugpokcuom meau(ll), xummuueckne cBoiicTBa pacTBOpa YKCYCHOM KHCIIOTbI, B3aUMOJIEHCTBHE
pacTBopa TiroKo3bl ¢ Tuapokcuaom meau(ll), B3ammomelcTBue Kpaxmana ¢ HOJIOM, PEIICHHE
AKCTIIEPUMEHTAIBHBIX 33J1a4 10 TeMaM «CrupThl U GeHob», «KapOoHoBbIe KUCTOTHI. CIIOKHBIC
3pUPBD».

A3o0Tcoiepakale OpraHudeckue coeJuHeHusl.

AMWHBI — OpraHUYECKHE MPOU3BOJHbIE aMMHaka. Kiaccudukaius aMuHOB: anudaTudeckue u
apoOMaTHYECKHE; NMEPBUYHBIC, BTOPUYHBIC U TpeTuuHble. CTpoeHUEe MOJIeKyI, olmas gopmyna,
U30MepHsi, HOMEHKJIATypa W (U3NYECKHE CBOWCTBA. XHWMHUYECKOE CBOWCTBA amn(aTHICCKUX
aMUHOB: OCHOBHBIC CBOWMCTBa, AJIKWJIUPOBAHUE, B3aUMOJCUCTBUE IMEPBUYHBIX aMUHOB C
azotucTou kucyioroi. Coau alnKujIaMMOHUS.

AHWIMH — TpeACTaBUTENb aMHHOB apomaTuueckoro psaa. CtpoeHue aHwinHa. B3anmHoe
BIIUSTHUE TPYII aTOMOB B MoJieKyie aHminHa. OCOOCHHOCTH XMMHUYECKUX CBOWCTB aHWIJIMHA.
KauectBennple peaknnu Ha aHwinH. CrocoObl TOMYYCHHS W TPUMEHEHHUE amu(paTHIeCKUX
amuHOB. [lonydyeHne aHuIMHA U3 HUTPOOEH301a.

AmuHokucnotel. Homenknatypa u u3zomepus. OTaenbHbIE MPEACTABUTEIN O-aMUHOKUCIIOT:
TIUIUH, adaHuH. OH3MYeCKHe CBONCTBA aMHUHOKHCIIOT. XHMMHUYECKHE CBOMCTBA aMHHOKHKCIOT
KaKk aM(OTEpHBIX OpPraHWYECKUX COCIAWHCHUH, pEakius TOJUKOHICHCAIINN, OOpa3oBaHUE
NEeNTUAHON CBA3U. brosiornyeckoe 3HaueHHe aMUHOKHUCIOT. CHUHTE3 U THAPOJIU3 MENTUIOB.
benku kak nmpupognbie monuMepsl. [lepBuuHas, BTOpUYHAs U TPETHYHAs CTPYKTypa OEIKOB.
XUMHUYECKUE CBOWCTBA OCIIKOB: THAPOIIN3, ACHATYpAIlUs, KAYCCTBCHHBIC PEaKIIMK Ha OCIIKH.
DKCTIepUMEHTAIBHBIE METOJIbI U3YUCHHUS BEIISCTB M WX MPEBPAIICHUI: pacTBOpEHUE OCIKOB B
BOJIe, JeHaTypalus OENKOB TIpU HarpeBaHWHU, I[BETHbIE peaKkUUu Ha OCJlKH, pelIeHue
SKCIIEPUMEHTAIBHBIX 33Jlad MO0 TeMaM «A30TCOJACpKAIME OPraHUYECKUE COCAUHEHUS» U
«Pacro3HaBaHue OPraHMYECKUX COCTUHEHUI.

BroicokomosieKkyJIsIpHBIE COeTMHEHUS.

OCHOBHBIE TOHSITUS XHMHHM BBICOKOMOJIEKYJISIDHBIX COEIUMHEHUW: MOHOMEp, MOJIUMEp,
CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEpPU3aLUU, CpPEeAHsss MoJeKyisipHas macca. OCHOBHbIE
METO/Ibl CHHTE3a BBICOKOMOJICKYJISIPHBIX COSTUHEHUN — TTOJIMMEPHU3AIIHS U TIOTUKOHICHCAITHS.
[Tomumepnpie Martepuanbl. [lmactMacchl (TONUATUIICH, TOJMIPONHICH, MOJUBUHWIXJIOPH,
MOJIMCTUPOIL, TOIMMETHIMETAKPUIIAT, TOTUKapOOHATHI, HOTUAITUIICHTepedTanar). Y TUIU3aus u
nepepaboTKa MiIacTuKa.

D1acTOMEPHI: HaTypaJbHBIN Kay4yK, CHHTETHYECKHUE Kay4qyKu (OyTaaneHOBBIH,
XJIOPOIIPEHOBBIN, N30IPEHOBBIN) U CHIIMKOHBI. Pe3uHa.

Bonokna: HaTypaibHble (XJIOMOK, IIEpCTh, IIENK), HCKYCCTBEHHbIE (BHUCKO3a, AalleTaTHOE
BOJIOKHO), CHHTETHUYECKHE (KalpoH U JIaBCaH).

[Tomumepsl crienmaibHOTO Ha3HadeHHs (TedIOH, KeBiap, SJIEKTPONPOBOSAIINE TOTUMEPHI,
OuopasiaraeMble OJIUMEPDI).

OKCIEpUMEHTAIbHbIE METOJIbl W3YYEHHUsl BEIIECTB M WX IMPEBPAILCHUN: O3HAKOMJIEHHE C
oOpa3liaMu TPUPOIHBIX W HCKYCCTBEHHBIX BOJIOKOH, IIIACTMAacC, KaydyyKOB, pEIICHUE
AKCIIEPUMEHTANIBHBIX 3a/a4 10 TeMe «Pacmo3HaBaHue mIacTMacc U BOJIOKOHY.

Pacuérnrle 3amaun.

Haxoxaenne MoOJeKyIspHO (POpMyIbl OPraHUYECKOTO COCIWHEHUS IO MAaCCOBBIM JOJISM
AIIEMEHTOB, BXOJSAIIMNX B €r0 COCTaB, HAXOXACHHE MOJEKYISIPHOW (OPMYIbl OPTaHUYECKOTO
coemMHEeHUsT 1o Macce (00BEMY) MPOAYKTOB CTOpaHMs, MO KOJWYECTBY BeIIecTBa (Macce,



00BEMY) TTPOTYKTOB PEAKIIMH M/UJIH UCXOTHBIX BEIIECTB, YCTAHOBICHUE CTPYKTYPHOU (POPMYITBI
OpPTaHMYECKOTO BEIIECTBA HA OCHOBE €r0 XMMHYECKHX CBONCTB WM CIIOCOOOB TOTy4YEHHUS,
onpeJieJICHUE AOJIU BbIX0Ia IPOIYKTa PEAKIIUN OT TEOPETUUECKH BO3ZMOMKHOTO.
MesxnpeaMeTHbIE CBSI3U.

Peannzanusi MeXNpeaIMETHBIX CBs3€M MNpU HM3ydYeHUM opraHudyeckod xumuu B 10 Kiacce
OCYIIIECTBIISICTCS. 4Yepe3 HMCIOJb30BaHWE KaK OOMIMX ECTECTBCHHO-HAYYHBIX IMOHSATHH, TaK U
MOHSATUHN, TPUHATHIX B OT/EIBHBIX MPEIMETaX €CTECTBEHHO-HAYYHOT'O IIUKJIA.

OO01ure ecTecCTBEHHO-HAay4YHbIE TMOHATHA: SIBJICHHE, HAy4HbIH (DakT, rumoresa, TEOpHs, 3aKOH,
aHaJIM3, CHHTE3, Kiaccupukanus, HaOIIOJeHHe, HU3MEpPEHUe, OSKCIEPUMEHT, MOJEIb,
MO/ICJIUPOBAHUE.

®dusuka: mMarepus, aroM, 3JIEKTPOH, IIPOTOH, HEUTPOH, MOJIEKYJd, JHEPreTUYECKUN YPOBEHbD,
BEIIECTBO, TeJIO, 00bEM, arperaTHOe COCTOSIHHE BEIeCTBa, (PM3UYECKUE BEIMYMHBI, €IUHUIIBI
U3MEpEHUs, CKOPOCTh, SJHEPT U, Macca.

buonorus: kierka, opraHu3M, SKOCHUCTeMa, Ouocdepa, MeTadOIM3M, HACIEICTBEHHOCTD,
aBTOTPOHBIA M TeTEPOTPODHBIA TUI MHUTaHUS, OpoXkeHHe, (HOTOCHUHTE3, JbIXaHWE, OCJKH,
YIJIEBOJIBI, )KUPbI, HYKJIEHHOBBIE KUCIOTHI, (DEPMEHTHI.

['eorpacdusi: mose3Hble UCKOMAaeMble, TOTLIUBO.

TexHosorust: MUIEBbIE MPOAYKTHI, OCHOBBI PAllMOHAIBHOTO IHUTAHHS, MOIOIIUE CPEICTBA,
MaTepHuaibl U3 UCKYCCTBEHHBIX U CHHTETUYECKHUX BOJIOKOH.

11 KUIIACC

OBIIAS U HEOPTAHUYECKASA XUMUS

TeopeTruvyeckue OCHOBbI XUMHH.

Atom. CocraB aTOMHBIX sjep. XuMuyeckuil snemeHT. M3orombl. CTpoeHUE 3JI€KTPOHHBIX
000JI0YeK aTOMOB, KBAHTOBbIE 4YHCIA. DHEPreTHUECKHE YPOBHH U TOAYPOBHH. ATOMHBIE
opoutanu. Kinaccudukaiys XUMHUECKUX 3JIEMEHTOB (S-, p-, d-, f-amemenTsl). Pacmpenesnenue
AJIEKTPOHOB TIO AaTOMHBIM OpOUTANsIM. OJEKTPOHHBIE KOH(PHUTYypallM aTOMOB DJEMEHTOB
MEepPBOTO—YETBEPTOTO TMEPUOJOB B OCHOBHOM U BO30YXIEHHOM COCTOSHUHU, JJIEKTPOHHBIC
KOH(UTYpaIlM1 HOHOB. DIEKTPOOTPUIIATEILHOCTD.

Ilepuonnueckuii 3akoH u Ileprnonnueckas cucreMa xumudeckux siueMeHToB .M. Menneneesa.
CBsi3p MEpUOAMYECKOTO 3akoHa W [lepuomuyeckod CHUCTEMBI XUMHUYECKHUX JJIEMEHTOB C
COBPEMEHHOI Teopuel CTPOCHUsI aTOMOB. 3aKOHOMEPHOCTH WM3MEHEHUSI CBOMCTB XUMHUYECKHX
DIIEMEHTOB U O0pa3yeMbIX MMM MPOCTBIX U CIOXKHBIX BEIIECTB IO TpyHnamM U TMepUOJIaM.
3HaueHue nepuoandeckoro 3akona /.M. Menzaeneena.

Xumudeckass CBs3b. BHUIBI XHMHYECKOM CBS3HM. KOBaJCHTHAs, HMOHHAs, MeETaJIddecKas.
Mexanu3mbl 00pa30BaHUsl KOBAJIEHTHOM CBSI3U: OOMEHHBIM M JOHOPHO-aKLENTOPHBIN. DHeprus
U JnvHa cBa3u. [lonsipHOCTD, HANIPaBIEHHOCTh U HACHIIIAEMOCTh KOBAJIGHTHOM CBs3U. KpaTHble
cBs31. BogopoaHas cBsa3b. MeXMOIEKyIIpHbIE B3aUMOICUCTBHS.

BaneHTHOCTh U BaJICHTHBIE BO3MOXXHOCTH aTOMOB. CBSI3b JIEKTPOHHOW CTPYKTYPBI MOJIEKYJ C
UX TEOMETPUYECKUM CTPOCHHUEM (Ha TIPUMEPE COSTMHEHUN PJIEMEHTOB BTOPOTO MIEPHO/IA).
[IpeacraBnenne 0  KOMIUIEKCHBIX  coequHeHusx. CocTtaB  KOMILJIEKCHOIO — HOHA!
KOMIUIEKCOOOpa3oBaTeNb, JIMTAaHABI. 3HAuUe€HHWE KOMIUIEKCHBIX coefauHeHuid. [lonatue o
KOOPJAWHALIMOHHON XUMUHU.

BemecTtBa MOJIEKYJISIPHOTO MU HEMOJEKYJISIPHOTO CTPOCHHS. THIBI KPUCTATUIMYECKUX PEIIETOK
(CTPYKTYp) U CBOMCTBA BEIIECTB.



IlonsiTne o nmucnepcHbIx cucremax. VcrtuHHble pacTtBOphl. [IpeacraBieHne O KOJUTOMIHBIX
pactBopax. CrocoObl BBIpaKE€HHsSI KOHLIEHTpPAIlMM PAcTBOPOB: MaccoBasl JIOJisi BEIIeCTBA B
pacTBope, MoJisipHash ~ KOHLIEHTpauus. HacbllleHHbIE 1 HEHACHIIEHHBIE  PacTBOPBHI,
pactBopuMoOcTb. Kpucramnoruaparst.

Knaccudukanus U HOMEHKJIATypa HEOPraHMYECKHUX BEIIEeCTB. [pUBHANbHBIC Ha3BaHUS
OTJIEJIbHBIX NPEACTABUTEIEH HEOPraHMUECKHUX BEIIECTB.

Knaccugukanuss XMMUYECKUX pEaKIWid B HEOPraHWYECKOM M OPraHWYeCKOH XHMMHHU. 3aKOH
COXpPAHEHHUsI MAacChl BEUIECTB; 3aKOH COXPAHEHUS W IPEBPALICHUS SHEPIUU NPU XUMHUYECKHX
peakusix. TernoBbie 3Q(PeKThl XUMUUECKUX peakuuid. TepMoXuMuyeckue ypaBHEHHUS.
CKOpOCTh XMMHYECKOH peakuuu, e€ 3aBUCUMOCTh OT pa3iIuyHbIX (akTopoB. ['OMOreHHBIE U
rereporeHHele peakuuu. Karanus u karaau3aTopsl.

OOpatumble 1 HeoOpaTUMbIE peakih. XUMHYEcKoe paBHOBecHe. KoHCTaHTa XMMHYECKOIo
paBHOBecus. PaKTOpBI, BIMAIONIME HA IOJOKEHHE XUMHUYECKOIO PaBHOBECHUS: TEMIIEpaTypa,
JIaBJICHUE U KOHLEHTpALMU BELIECTB, y4acTBYOIWHKX B peakuuu. [Ipunnun Jle Hlatense.
OnekrponauTnueckas auccounanus. CuipHble U ciaadble 371eKTpoauThl. CTENeHb AUCCOIMALINU.
Cpela BOIHBIX pacTBOPOB: KUCIOTHASI, HEHTpasIbHas, mieao4Has. Bogopoaubiii mokasaresns (PH)
pactBopa. ['maponus coseid. Peakiiun nonHoro ooMeHa.

OxucnuTeNnbHO-BOCCTaHOBUTENbHBIE — peakuuu. CreneHb  okucieHus.  Okuciautens U
BOCCTAaHOBUTENb. [Iponeccel OKHCIEHHMS M BOCCTAHOBJIECHUSA. BakHeWIInMe OKUCIUTEIH |
BOCCTaHOBUTENHU. MeTOJ1 31IeKTPOHHOTO OanaHca. DIEKTPOIN3 PACTBOPOB U PACILIIABOB BEIECTB.
DKCIepUMEHTAIbHbIE METO/bl U3YyUEHHUS BEIIECTB M UX MPEBPALICHUN: PA3JI0KEHUE MTEPOKCUIA
BOZIOPO/A B IPUCYTCTBUM KaTaJIM3aTOpPA, MOJEIN KPHUCTAUIMYECKUX PEUIETOK, MPOBEICHUE
peakuuii HOHHOTO 0OMeHa, OIPEIEJIEHNE CPEbl PACTBOPOB € TOMOLIbIO0 UHAUKATOPOB, U3YUEHUE
BIIMSTHUS PA3JIUYHBIX (PAaKTOPOB HA CKOPOCTh XUMHYECKON peaKlUU U MOJIOKEHUE XUMUYECKOTO
paBHOBECHSI.

Heoprannueckasi xumusi.

ITonoxenne HemeraioB B [lepuoandeckoi cucreme xumudeckux ieMeHToB J[.M. MenneneeBa
U OCOOEHHOCTH CTpOEHHs HUX aTOMOB. (PU3MYECKHE CBONCTBA HEMETAUIOB. AJUIOTPOIUS
HEMETaJJIOB (Ha MpUMepe KUCIOpoAaa, cepsl, pocopa U yrieposa).

Bonopon. Ilonmyuenue, ¢usznueckue M XMMHUYECKHME CBOMCTBA: pPEaKIUM C MeTaulaMd U
HEMETaJNIaMH, BOCCTAaHOBUTEbHbBIE CBOMCTBA. [ mapHabl. TOMIIMBHBIE JIEMEHTHI.

['anorensl. Haxoxnaenue B mnpupone, cHnocoObl MOMy4eHHUs, (U3NYECKHMEe M XHUMHUYECKHe
cBoiicTBa. ['amoreHoBonoponbl. BaxHeilne KuUCIOPOACOAEpKAIIUE COECIUHEHHUS TaJOr€HOB.
JlaGoparopHble ¥ MPOMBILUIEHHBIE CIIOCOOBI MONTY4YeHHs rajdoreHoB. [IpumMeHeHune rajioreHoB u
UX COCIUHEHHI.

Kucnopon, o30H. JlaGopatopHble ¥ IPOMBIIUIEHHBIE CIOCOOBI MOMYYEHHsS KHUCIOPOAA.
®usnyeckue M XUMHYECKHE CBOMCTBA W IPUMEHEHHME Kuciopoia M 030HAa. OKcUIBl U
MEPOKCU/IBI.

Cepa. Haxoxnenue B mpupoje, CrocoObl MOTydeHus, GU3NUecKue W XUMUUYECKHE CBOMCTBA.
CepoBogopon, cynbduasl. Oxcun cepri(1V), okcun cepri(V1). Cepructas u cepHast KUCIOTHI U
ux coii. OCOOEHHOCTH CBOUCTB CepHOM KUCIOTHL. [IpuMeHeHne cepsl 1 €€ CoeAMHEHUH.

A3zor. HaxoxnaeHue B mpupoje, crnocoObl mojyuyeHus, (u3nueckue U XMMUYECKHe CBOWCTBA.
Ammuak, HUTpUbL. OKCHABI a30Ta. A30THUCTast U a30THAs KUCIOTHI U uX conr. OcoOeHHOCTH
CBOWCTB a30THOM KUCIOTHI. [IprMeHeHe a30Ta U ero COeJMHEHNN. A30THBIE Y100pEHHMSL.



®docdop. Haxoxaenue B mpupoe, CiocoObl MoMydeHus, GU3HIECKUE U XMMUISCKHUE CBOMCTBRA.
®ocouns u pochun. Oxcunsl pocdopa, pochopnas kucinora u e€ conu. [Ipumenenne pocdopa
u ero coeuHeHuid. PochopHbIe yI0OpeHusI.

Yrnepos, HaxokJeHue B npupoje. AinorponHbie Moaupukanuu. Ou3nueckue U XUMHUYECKUe
CBOMCTBAa TIPOCTBIX BEIIECTB, O0Opa3oBaHHBIX yriaepogoMm. Oxcupa yriepoxa(ll), oxkcun
yriepona(lV), yronpnas kucinoTa u €€ cosiu. AKTHUBHPOBAHHBINA yroiib, agcopouus. OymnepeHsl,
rpadeH, yriepoanble HaHOTPYOKu. [IpuMeHeHne MpOCThIX BEIIECTB, 00PAa30BaHHBIX YTIIEPOJIOM,
U €r0 COCTUHEHUH.

Kpemuuii. Haxoxaenue B npupojie, ciocoObl Moay4eHus, (pundeckre 1 XuMH4eCKHe CBONCTBA.
Oxcun xpemuus(l1V), KpeMmHHEBas KHCIOTa, CWIMKaThl. IIpuMeHeHHME KpEeMHHUS U €ro
coenuHeHuil. CTEKIO0, €ro MoJly4eHue, BUAbI CTEKIIA.

[Tonoxxenue metaioB B Ilepumonnyeckoil cucreMe XHMHUYECKHUX 53JeMEHTOB. OcoOeHHOCTH
CTPOEHUS JIEKTPOHHBIX 000JI0UeK aTOMOB MeTaylioB. O0mue puznyecKkue cBONCTBAa METAJLIOB.
[TpumeHeHne MeTamioB B ObITY U TexHHKe. CIIJIaBbl METAJLJIOB.

DIEKTPOXUMHUECKUIN Psil HampspkeHH MetamwioB. OOmme crocoObl MOJydeHHs] METaUIoB:
THUAPOMETAJUTYPrusi, MUPOMETAIUTYPrusi, dNeKTpoMeTanyprus. [IoHsATHE O KOPPO3UU METAILIOB.
Crioco0b!I 3a1UThl OT KOPPO3UH.

OO6mass xapaktepuctuka wmetauioB |A-rpynnsl  Ilepuonnyeckoil CHUCTEMBl XUMHYECKHX
aneMeHTOB. Harpwii u kanuii: moimydeHue, puU3MUecKue M XUMHUYECKHUE CBOWMCTBA, IPUMEHEHUE
MIPOCTHIX BEIIECTB U UX COETUHEHUI.

OO6mas xapakrepuctuka MeTauioB |IA-rpynner  [lepuoanyeckoit cHUCTEMBl XUMHYECKHX
DIIEMEHTOB. Marauii W KaJblMid: TMOJNlydeHHe, (U3NYECKHe W XHMHUYECKHE CBOWCTBa,
IPUMEHEHHE IPOCTHIX BEILECTB U X coequHeHUH. JKECTKOCTh BOJBI U CLIOCOOBI €€ YCTpAaHEHUS.
ANIOMUHUHR: TIONyuyeHUe, (PU3NYECKUEe U XHUMUYECKHE CBOWMCTBA, MPUMEHEHHE MPOCTOTO
BElIeCTBA M €ro COoeAMHEHUU. AMGPOTepHbIE CBOWCTBA OKCHAA U THAPOKCHAA aJIOMUHUS,
TUIPOKCOKOMILIIEKCHI aJTFOMUHUS.

OO6mas xapakTepucTuKka MeTajioB nobouyHsix noarpynn (b-rpymnmn) Ilepuonnyeckoil cuctemsl
XUMHUYECKHX DJIEMEHTOB.

®uznyeckue U XUMUYECKHE CBOMCTBA XpoMa MU €ro coeauHeHud. OKcHIpl M THUAPOKCHIBI
xpoma(ll), xpoma(lll) u xpoma(VI). Xpomarbl U quXpomarbl, UX OKUCIUTEIbHBIE CBOWMCTBA.
[TosryueHue u npuMeHeHNe XpoMma.

®uznyeckne U XMMHYECKHE CBOWMCTBA MApraHIla M €ro CoeIuHEeHuH. BaxHelne coennHeHus
mapranna(ll), mapranua(lV), mapranma(V1) u wmapranna(VIl). Ilepmanranatr xamus, ero
OKHCIIUTEIbHBIE CBOWCTBA.

duznyeckue 1 XMMHUYECKHE CBOWCTBA Kene3a U ero coeAuHeHUH. OKCUIbI, THAPOKCUIBI U COITU
xeneza(ll) u xxeneza(lll). Tlonydyenne u mpruMeHeHHE Kee3a U ero CIIJIaBOB.

duznyecknue 1 XMMHUYECKHE CBOWCTBA MeU U €€ coeauHeHu. [lonydyeHne u npuMeHeHue Meau
" €€ CoeTUHEHUI.

[{uHk: momyudeHue, (U3MUECKHUE W XUMHUYECKHE CBOMCTBA. AMQOTEpHBIE CBOWCTBA OKCHAA U
TUAPOKCUA IMHKA, THIPOKCOKOMIUIEKCHI HUHKA. [[puMeHenne nMHKa U €ro COeJUHEHU.
OKcliepUMeHTalbHbIE METO/bl M3Y4YEeHHs BEIIECTB M HMX IpEeBpallleHHi: H3ydyeHue oOpasloB
HEMETAJJIOB, TOpeHue cepul, Gocdopa, xKeieza, MarHusg B KUCIOPOJE, M3YUYEHHE KOJIEKLIUU
«Mertaisl U CIJIaBbl», B3aUMOJEHCTBUE IIETOYHBIX U LIEIOYHO3EMENbHBIX METAJUIOB C BOJOU
(BO3MO’KHO HCIOJIb30BaHNE BHIEOMATEPUAIIOB), B3aUMO/ICHCTBHE IIMHKA U XKeJle3a C pacTBOpaMH
KHCJIOT U LIEJIOYEH, KAUECTBEHHBIE PEAKIIMM HAa HEOPTaHWYECKUE aHMOHBI, KATUOH BOAOPOAA U
KaTHOHBI METAJIJIOB, B3aUMO/IEUCTBHE THIPOKCHIOB aJTIOMUHUS U LIMHKA C paCTBOPaMH KUCJIOT U



1IEJI0Ye, pelIeHHe SKCIEePUMEHTaIbHbIX 3amad no TtemaM «lamorene», «Cepa u €€
CoeTMHEHU, «A30T U (hochop U UX COSAMHEHUD», «MeTallIbl TJIABHBIX MOATPYII, «MeTasibl
O0OOYHBIX MOATPYIIII».

XuMHS U )KU3Hb.

Ponp xumum B oOecrnieyeHUM YCTOMUYMBOTO pa3BUTHsS ueioBeuecTBa. [lOHSATHE O HAy4YHBIX
METOAax IMO3HAHMSA M METOJAOJIOTUM HAy4yHOro HccieqoBaHus. HayyHble NpUHLIUIBI
OpraHu3ali XUMHUYECKOTO MPOU3BOACTBA. [IpOMBINUIEHHBIE CLIOCOOBI MOMYYSHHUS BaKHEUIITHX
BelIecTB (Ha MpUMepe MPOM3BOACTBA aMMHUaKa, CEPHON KUCIOThI, MeTaHoa). [IpoMbliieHHbIE
CIoCOObI MOJTYYEHHs] METANIOB U CIUIaBOB. XMMHUYECKOE 3arpsi3HEHHE OKpYKarolled cpeabl U
ero nociueacTBus. Posb Xumun B 00eCIIeYeHIHN SHEPreTHIECKON OE30IMaCHOCTH.

XumMusi W 310poBbe ueioBeka. JlekapcTBeHHble cpeacTBa. [IpaBuia  MCHOJIB30BaHUSA
JIEKapCTBEHHBIX MpenapaToB. Poib XuMUM B pa3BUTUU MEIUIIMHBI.

XvMHUS TUOM: OCHOBHBbIE KOMIIOHEHTHI, MuUIIeBble 100aBku. Ponb xumuum B obecnedyeHuu
MUILEBOH OE30MaCHOCTH.

Kocmernueckue u mapdromepHsie cpenctBa. beitoBas xumms. [lpaBuma  Ge3omacHOro
MCIIOJIb30BaHUs MIPENapaToB ObITOBOM XMMHUH B IIOBCEAHEBHOMN KHU3HU.

XUMHUS B CTPOUTENBCTBE: BAKHEHIIINE CTPOUTENbHBIE MaTepHalbl (LIEMEHT, OETOH).

XuMUs B CEIbCKOM X03siicTBe. OpraHnveckrne 1 MUHEpaIbHbIE YI0OpEeHNUSI.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTE€pHalibl, KPacKH, CTEKJIO0, KepaMuka. Marepuanbl ais
3NeKTpoHUKU. HaHnoTexHomnoruu.

PacuérHrble 3amaumn.

Pacuérel: Macchl BemecTBa Wik 00bEMa ra3oB 10 U3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce WIN
00BEMY OJTHOTO M3 YYaCTBYIOIIUX B PEAKIUU BEIIECTB, Macchl (00BbEMa, KOJIMYECTBA BEIIECTBA)
MPOJYKTOB PEAKIMH, €CIIM OJHO W3 BEUIECTB MMEET NMPUMECH, Macchl (00BbEMa, KOJIUYECTBA
BEIIeCTBa) MPOJYKTa PEaKIuu, €CIU OJHO W3 BEIIECTB JIaHO B BHUJE PAcTBOpa C OMpEesIEHHOM
MacCOBOM JI0JIEM PacTBOPEHHOIO BEIECTBA, MAaCCOBOM JOJIM M MOJISIPHOW KOHLIEHTpaluu
BEIIECTBA B PACTBOPE, JIOJIM BBIXOJIa MPOAYKTA PEAKIIUH OT TEOPETUYECKH BO3MOKHOTO.
MexnpeamMeTHbIe CBS3H.

Peanuzamnus MeXNnpeAMETHBIX CBsI3€d NpU M3y4eHHH OO0IIeld W HeopraHumyeckoil xumuu B 11
KJIacce OCYIIECTBIISIETCS] Yepe3 UCTIOIh30BaHNE KaK OOIINX €CTeCTBEHHO-HAYYHBIX TIOHSATHH, TaK
Y TIOHSTHH, TIPUHSATHIX B OTACTBHBIX MTPEIMETaX eCTECTBEHHO-HAYYHOTO IIHKIIA.

OO01e ecTeCTBEHHO-HAay4YHbIE MOHATHUSA: SBJICHHE, HAay4yHbIH (DakT, TMIIOTE3a, TEOpHs, 3aKOH,
aHaliu3, CUHTe3, Kijaccu(UKalus, NEpUOJUYHOCTb, HAOIIOJCHHE, U3MEpPEHHE, SKCIIEPUMEHT,
MO/IEITb, MOJICTTMPOBAHHE.

Odwusuka: MaTepusi, MUKPOMHUDP, MaKpOMHp, aTOM, SJIEKTPOH, MPOTOH, HEUTPOH, MOH, M30TOIIBI,
PaMOaKTUBHOCTb, MOJIEKYJa, SHEPreTHUECKUN YpOBEHb, BELIECTBO, TENO, 00BEM, arperatHoe
COCTOSIHUE BEIIECTBA, UACAIbHBIN Ta3, pU3NUecKue BeIUYUHbI, €AUHUIBI U3MEPEHHUS, CKOPOCTb,
DHEPTHsI, Macca.

buonorus: knerka, opraHusM, dKocuctema, ouocdepa, MeTaboau3M, MakKpo- U MUKPOIJIEMEHTHI,
OemKu, KUPBI, YIIIEBO/Ibl, HYKJIEMHOBBIE KHCIOTHI, (DePMEHTHI, TOPMOHBI, KPYyTOBOPOT BEIIECTB U
MOTOK 3HEPTUH B IKOCUCTEMAX.

['eorpadus: MuHEpaIbl, TOPHBIE TOPOIBI, TIOJIE3HBIE HCKOTIAEMbIE, TOTUIUBO, PECYPCHI.
TexHONOTHSI: XWMHYECKash MPOMBIIUICHHOCTh, METAJUTYPTHs, CTPOUTEIbHBIE MaTepHAIIBI,
CEJIbCKOXO3SHCTBEHHOE TPOU3BOJCTBO, MHINEBAs IPOMBIIUIEHHOCTh, (hapMaleBTHUECKas
IPOMBIIIJICHHOCTb, MIPOU3BOJICTBO KOCMETHYECKHUX npenapaTos, POM3BOJICTBO
KOHCTPYKIIMOHHBIX MaTE€PHAJIOB, dJICKTPOHHAS IPOMBIIIJICHHOCTh, HAHOTEXHOJIOTHH.



INTAHUPYEMBIE PE3VJIbTATBI OCBOEHHA IIPOI'PAMMBI 110 XUMHMM HA
YI'JIVBJIEHHOM YPOBHE CPEJJHEI'O OBHIEI'O OBPA3OBAHIA

JIMYHOCTHBIE PE3YJIBTATBI

B cootBercTBHM C CUCTCMHO-ACATCIbHOCTHBIM IMOAXOA0M B CTPYKTYPC JIMYHOCTHBIX PE3YyJIbTATOB
OCBOCHHUS TMpenMeTa «XUMHSD» Ha YPOBHE CPEAHEr0 001Iero o0pa3oBaHMs BBIICICHbI CIEAYIOINE
COCTAaBJISIIOLINE: OCO3HAHME OOYYAIOUNIMMHCS POCCUHCKON TIpa)IaHCKOW HJIEHTUYHOCTH;
TOTOBHOCTh K CaMOPa3BUTHIO, CAMOCTOATEILHOCTH U CAMOOIMPECNICHUIO; HaJMYle MOTUBALIUU K
00y4eHHIO; TOTOBHOCTh M CIOCOOHOCTh OOYYarOIUXCS PYKOBOJCTBOBATHCS MPUHSATHIMU B
OGH.[CCTBG npaBujiaMM W HOpMaMMu IMOBCACHUA; HAJIUYUC IIPABOCO3HAHUA, 9KOJIOTUUECCKOM
KYJIbTYpPbl; CHOCOOHOCTh CTaBUTb LIEJIH U CTPOUTH KU3HEHHbIE TIaHBI.

JIM4HOCTHBIE pe3yNIbTaThl OCBOCHHUS MpeaMeTa «XUMHS» OTpakaroT c(hOpMHPOBAHHOCTH OIBITA
MO3HABATEIBHOM M NPAKTUYECKOH JEATENbHOCTH OOYYalOUIMXCS B TIPOILECCe peau3aliu
00pa30BaTeILHON JICATEIIEHOCTH.

JIM4HOCTHBIE pe3yNbTaThl OCBOCHHUS MpeaMeTa «XUMHUS» OTPaXaroT CHOPMUPOBAHHOCTH OMbBITA
MO3HABATEIPHON UM TMPAKTHUYECKOH JAeATeIbHOCTH OOydarolmuxcsi B TIPOIECCe peann3aliu
00pa3oBaTEeNbHON JAEATEIHHOCTH, B TOM YHCJIE B YaCTH:

1) rpakIaHCKOr0 BOCIUTAHMA:

OCO3HaHUS 00YYaIOIIUMHUCS CBOUX KOHCTHUTYIIMOHHBIX MPaB U 00S3aHHOCTEH, YBAKEHUS K 3aKOHY
Y TIPABOIOPAIKY;

MMpEACTABJICHHUA O CONUAJIIBHBIX HOPpMaAX U IMpaBUJIaX MEKINIHOCTHBIX OTHONIEHUU B KOJIJICKTUBE,
TOTOBHOCTH K COBMECTHOH TBOp‘IeCKOﬁ ACATCIIBHOCTU IIpHU CO3AaHHUU yqe6Hbe ITPOCKTOB,
pelIeHnr y4eOHbIX U MMO3HABATENIbHBIX 33/1a4, BHIOJTHEHUH XUMHUYECKUX IKCIIEPUMEHTOB;
CIOCOOHOCTH MOHMMATh U MPUHUMATh MOTHBBI, HAMEPEHUS, JJOTUKY U apTyMEHTHI OPYTHX MpU
AHAJIN3C PA3JIMYHBIX BUAOB y‘-IC6HOI\/JI JACATCIIBHOCTH,

2) NaTPpHOTHYECKOT0 BOCIIMTAHUS:

LIEHHOCTHOT'O OTHOIIEHUS K HICTOPUYECKOMY M HAayYHOMY HacleNI0 OT€YECTBEHHONW XUMUH;
YBaKEHHsI K MpPOIECCy TBOPUYECTBA B OOJIACTH TEOPUU M MPAKTUUYECKOTO MPUIIOKEHUS XHMUH,
OCO3HAHUA TOIr0, YTO AAHHBIC HAYKH €CTb PE3YyJIbTaT AJIUTCIIBHBIX Ha6HIOI[eHHi/JI, KPOMOTJIMNBBIX
OKCIICPUMCHTAJIbHBIX ITOMCKOB, ITOCTOAHHOI'O TPpyda y‘IéHBIX " IPAaKTUKOB,

MHTepeca M MO3HABATENbHBIX MOTHBOB B MOJYYEHHUU M MOCIEAYIONIEM aHajau3e MHpopMaluuu o
NEPEOBBIX JOCTHKEHUIX COBPEMEHHON OTEUECTBEHHON XUMHUU;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUS

HPAaBCTBCHHOI'O CO3HAHUS, STHUYCCKOI'O IMMOBEACHUA,

CIIOCOOHOCTH OLIEHWBATh CUTYaIlMU, CBSI3aHHBIE C XUMHUYECKHUMH SIBICHUSMU, U TPUHUMATH
OCO3HAHHbIE PELICHHs], OPUEHTUPYSICh HA MOPAJIbHO-HPABCTBEHHbIE HOPMBI U IIEHHOCTH;
T'OTOBHOCTHU OIICHUBATH CBOE MOBEACHHUEC U IMOCTYIIKH CBOUX TOBapHHlefI C HOSI/IHI/Iﬁ HPAaBCTBCHHBIX
Y MIPAaBOBBIX HOPM M C YYETOM OCO3HAHUS ITOCJIEACTBUI OCTYIIKOB;

4) popmMupoBaHMS KYJbTYPHI 310POBbS:

NMOHMMaHMUs LEHHOCTeH 370poBoro u OezomacHoro oOpa3a KH3HH, HEOOXOIUMOCTH
OTBETCTBCHHOI'O OTHOIIICHUA K CO6CTBGHHOMY CbI/ISI/I‘IeCKOMy U IICUXUYCCKOMY 310POBBIO;
coOmroIeHns TIpaBuiI OE30MacHOTO OOpaIleHUs C BEUIECTBAMU B OBITY, IMOBCETHEBHOW >KHM3HU, B
TPYIOBOU JAEATENbHOCTH;

MOHUMAaHMsI LIEHHOCTH MPaBUJI MHIAMBHIYAIbHOTO M KOJIJIEKTHBHOIO 0€30MacHOro MOBEACHHS B
CUTYallUsIX, YTPOKAIOIIUX 3I0POBBIO U KU3HU JIOJEH;



OCO3HAHUS TIOCICACTBUM W HEMPHUATHUS BPEIHBIX TMPUBBIYEK (YIOTPEOJCHHS aAIKOTOJI,
HapKOTHUKOB, KYpPEHHUS);

5) TpynoBoro BocnuTaHusi:

KOMMYHUKATUBHON KOMIIETEHTHOCTH B Y4EOHO-HCCIIE0BATEIBCKOM JIEATEILHOCTH, OOIIECTBEHHO
MOJIE3HOM, TBOPUYECKOM U IPYTUX BHUJIAX JCSITCIBHOCTH;

YCTaHOBKH HAa aKTHBHOE YYaCTHE B PEIICHUH MPAKTHYECKHUX 3a/1a4 COIMAIBHON HAIIPaBICHHOCTH
(B paMKax CBOETro KJiacca, IIKOJIbI);

HWHTEpeca K MPAKTUYECKOMY H3YYCHHIO MPOQEeCcCHuil pa3IMvyHOro poja, B TOM YHCIIC Ha OCHOBE
MIPUMEHEHHUSI PEIMETHBIX 3HAaHUH TI0 XUMUU;

YBXKEHUS K TPYY, JTIOASIM TPYyJa ¥ pe3yJIbTaTaM TPYAOBOH IEeSATEIHbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHJIMBHIYalbHOW TpaeKToOpuu oOpa3oBaHUs, Oymyliei
npodeccuu U peann3alui COOCTBEHHBIX KM3HECHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX WHTEPECOB,
CIOCOOHOCTEH K XMMHUH, HHTEPECOB U MOTPeOHOCTEH 00111eCTBAa;

6) 3K0J10rMYEeCKOr0 BOCTIUTAHMS:

9KOJIOTHYECKH 11eJIeCO00Pa3HOTO OTHOMICHUS K MPUPOJC KAaK MCTOYHUKY CYIIESCTBOBAHMS JKU3HH
Ha 3emiie;

MMOHUMAaHUS TJI00aJbHOTO XapaKTepa JKOJOTHYECKUX MpoOJeM, BIUSHUS SKOHOMHUYECKUX
MPOLECCOB HA COCTOSIHUE MTPUPOAHON U COLIMATBHOM CPEbI;

OCO3HAaHUS HEOOXOIAMMOCTH WCIIOJIb30BAHUS JOCTH)KCHHA XWMHU JIJIsi PEIICHUS BOIPOCOB
PaIlMoOHAIBHOTO TPUPOIOIIOIH30BAHNS,

AKTUBHOTO HEMPUATUS ACUCTBUN, MPUHOCIIINUX BPEJ OKPYKAOIIEH MPUPOTHON cpene, YMEHUs
MIPOTHO3MPOBATh HEOJIArONPUATHBIC dKOJOTUICCKUE IMOCIICACTBHUS MPEANPUHUMACMBIX JICHCTBHIMA
Y TIPEIOTBPANIATh UX;

HaJIW4YUs  Pa3BUTOIO  DKOJOTUYECKOTO  MBIIUICHUS, JKOJIOTUYECKOW  KYJIbTYpbI, OIbITa
NEeSTEIbHOCTH  DKOJIOTUYECKOW  HAampaBICHHOCTH, YMEHHUS PYKOBOJICTBOBAaThCS HMH B
MMO3HABATEIPHON, KOMMYHUKATUBHON M COIIMAILHOW MPAKTUKE, CIOCOOHOCTH M YMECHHS aKTHBHO
MIPOTHUBOCTOSATH UCOJIOTHH XeMo(poOuHu;

7) 1EHHOCTH HAYYHOI0 MO3HAHHUS:

MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU M OOIIECTBEHHOM
MIPAKTUKU;

MMOHUMAaHHUS CTIeIIU(DUKN XUMUAU KaK HAyKH, OCO3HAHUS e€ pok B (POPMUPOBAHHUH PAITIOHATHLHOTO
HAyYHOTO MBIIUICHHS], CO3/IaHUU LEJIOCTHOTO MPEACTABICHUS 00 OKpYXKarolleM MHpE Kak O
€IMHCTBE MPUPOJIBI U YETOBEKa, B TO3HAHUH MPUPOTHBIX 3aKOHOMEPHOCTEH U pelIeHrur MpooieM
COXPaHEHHUS TPUPOJTHOTO PABHOBECHS;

YOSXKIAEHHOCTH B 0OCOOOW 3HAYMMOCTH XHWMHHU JUIS COBPEMECHHOW IUBWIIM3AIMU: B e€
T'YMaHUCTHYECKOW HANpaBIE€HHOCTH M Ba)XXKHON pOJIM B CO3JAaHMM HOBOW 0a3bl MaTepHaIbHOM
KYJIbTYpbI, B PEIIEHUH TI00aNbHBIX MPOOJIEM YCTONYHUBOTO Pa3BUTHS YEIOBEYECTBA — CHIPHEBOMH,
JHEPreTHYECKOH, THUIIEBOM M JKOJOTHYECKOW Oe30MacHOCTH, B Pa3BUTHH MEIHIIMHEI,
o0eCTieYeHNN YCIIOBUH YCICIIHOTO TPYAa M DKOJOTHYSCKH KOM(MDOPTHOHM KHM3HU KAXKIOTO UICHA
o011ecTBa;

€CTECTBEHHO-HAYYHON TPAMOTHOCTH: IIOHUMAHUS CYIITHOCTH METOOB MMO3HAHUS, UCTIOIh3YEMbIX B
€CTECTBCHHBIX HayKaX, CIIOCOOHOCTH WCIOJB30BaTh IOJyJYacMble 3HAHUS JUIS aHaiW3a H
OOBSICHEHUS SIBJICHHH OKPY)KAIOIIET0 MUpa M MPOUCXOANIMX B HEM M3MCHCHHM, YMECHHUS JIENIaTh
00OCHOBAaHHBIE 3aKJITIOUYEHHsT HAa OCHOBE HAy4YHBIX (PAKTOB M HMEIOIIUXCS TaHHBIX C IIENBIO
MOJIy4€HUsl JJOCTOBEPHBIX BBHIBOJIOB;



CIOCOOHOCTH CAaMOCTOSITEJIBHO MCIIOJb30BaTh XUMHUYECKHE 3HAHMs A PEUIeHus MpodiieM B
peabHBIX KU3HEHHBIX CUTYaLUsX;

UHTEpeca K MO3HAHUIO, HCCIIE0BATENbCKOM NEATEIIbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HENPEPHIBHOMY OOpa30BAHUIO U CAMOOOPA30BaHMIO, K aKTUBHOMY
MIOJIyYEHHIO HOBBIX 3HAaHUI 110 XUMHUH B COOTBETCTBHUHM C )KU3HEHHBIMU OTPEOHOCTAMU;

UHTEpeca K 0COOEHHOCTSIM Tpy/a B pasjInuHbIX chepax npodeccuoHanbHON A TEIbHOCTH.

METAIIPEJMETHBIE PE3YJIbTATBI

MeranpenMeTHbie pe3yabTaThl OCBOCHHUS MPOrPaMMbl 10 XHMHHM Ha YPOBHE CpPEIHEro OOIIEero
o0pa3oBaHMs BKIIOYAIOT:

3HaYMMble Ui (OPMHUPOBAHHMS  MHUPOBO33PEHHUS  OOYYAIOIIMXCA  MEKIUCHUILTMHAPHBIC
(MEXITpeMETHBIC) OOIICHAYYHbIC MOHATHS, OTPAKAIOIIUE [[EIOCTHOCTh HAYYHOH KapTHHBI MHpa
U creruUKy METOIOB MMO3HAHUS, UCIOIb3yEMbIX B €CTECTBEHHBIX HayKax (MaTepus, BELIECTBO,
SHEprus, SBJICHUE, MPOIECC, CUCTEMa, HAyYHBIH (aKT, MPUHIMI, TUIIOTE3d, 3aKOHOMEPHOCTH,
3aKOH, TEOPHsl, UCCIICIOBAaHKE, HAOIOICHHIE, M3MEPEHHE, SKCIICPUMEHT U JIPYTHUE);
yHUBEpCalbHbIC ydueOHbIC MeiCTBUS (ITO3HABATEIbHBIC, KOMMYHUKATHBHBIC, PETYISATHBHbIC),
obecrnieunBarome GopMupoBaHKe (HYHKIIMOHAILHON TPAMOTHOCTH U COIMATIBHOW KOMIIETCHIIUH
o0OyJaromuxcs;

CIIOCOOHOCTh 00y4aroMXCs UCIIOJIb30BAaTh OCBOCHHBIC MEKTUCIUTIMHAPHBIE,
MHPOBO33PEHYECKHUE 3HAHWSA W YHUBEpCalbHbIC y4YeOHbIC JCHCTBHS B IO3HABATEILHOW U
COIMAJIbHOM TPAKTHKE.

MeranpeamMeTHbie  pe3yJbTaThl  OTPAXAlOT  OBJIAJICHUE  YHUBEPCAIbHBIMH  Y4€OHBIMHU
IMO3HAaBATCJIbHBIMHA, KOMMYHUKATHBHBIMU U PCTYJIATUBHBIMUA I[eflCTBHHMH.

Ilo3naBaTenbHBIE YHMBeEPCAJIbHbIE YUeOHbIe AeiCTBUS

1) 6a3oBble JIOrnYecKkne 1eHCTBUS:

CaMOCTOATENIbHO  (OPMYJIMPOBATh W aKTyaJU3UpoBaTh MpoOjeMy, paccMaTpuBaTh €€
BCECTOPOHHE;

ONPENENATh LENU NEeATEIbHOCTH, 33/1aBasi MapaMeTpbl U KPUTEPUH UX JOCTUKEHUS, COOTHOCHUTH
pe3yabTaThl JE€ATEIbHOCTH C MOCTABICHHBIMU LESIMU;

HCIIOJIb30BATh IIPU OCBOCHUU 3HAHUHI HpI/IéMBI JIOTUYCCKOI'0 MBIINUJICHUA: BBIACIATE XapaKTCPHBIC
IIPpHU3HAKU MOHATHH U YCTaHABJIMBATb UX B3aMMOCBA3b, UCIIOJIB30BATh COOTBCTCTBYIOIIUEC MMOHATHUA
JUIsE 00BACHEHUS OTJENbHBIX (DAKTOB U SBICHMUIA,

BBIOMpATh OCHOBAHUS M KPUTEPUH JUI KIIaCCU(PUKAIIMY BEIIECTB U XUMHUYECKHUX PEaKIIHii;
YCTaHaBJIMBAThL NPUYIUHHO-CICACTBCHHBIC CBA3U MCKAY N3YUACMbIMU SABJICHUAMMU,

CTPOUTH JIOTUYCCKUE PACCYKIACHUA (I/IHI[yKTI/IBHI)IC, ACAYKTHUBHBIC, I10 aHaHOFI/II/I), BBIABIIATH
3aKOHOMEPHOCTH ¥ TPOTHBOPEUUS B PAacCMATPUBAEMBIX SBICHUSAX, (OPMYITUPOBATH BBIBOABI U
3aKJIFOYCHUS;

IMPHUMCEHATH B IIPOLUECCC MO3HAHWA HUCIIOJIB3YEMBIC B XUMHUHU CUMBOJIMYECKUEC (3HaKOBI)Ie) MOACIIH,
npeoOpa3oBhIBATh MOJCIBHBIC TIPEACTABICHUS — XHUMHUYECKMWA 3HAK (CHMBOJI) DJEMEHTa,
XUMHUYecKas ¢opMmyna, ypaBHEHHE XUMHUYECKOW peaklud — TPU PElIeHUU yUeOHBIX
MO3HABATENIbHBIX U MPAKTUUYECKUX 3a/1ay, IPUMEHATh HAa3BaHHBIE MOJIETbHBIE MTPEACTABICHUS IS
BBIABJICHUS XapPaKTCPHBIX IIPHU3HAKOB M3YYaCMbIX BCIICCTB 1 XUMUUYCCKHUX peaxunﬁ.

2) 6a30BbIe HCCJIEN0BATENbCKHE e CTBHS:

BJIAJIETh OCHOBAMH METOJI0B HAYYHOI'O [TO3HAHUS BEIIECTB U XUMHUYECKUX PEAKIUN;



(GopMynIMpOBaTh L€ U 3a/la4M MCCIIEeI0BaHUs, HCII0Ib30BaTh IOCTABIEHHBIE U CAMOCTOSITENILHO
copMyIHpOBaHHBIE BOIPOCH! B KAUECTBE HHCTPYMEHTA MTO3HAHUS U OCHOBBI 17151 (POPMHUPOBAHUS
THIIOTE3BI 10 TIPOBEPKE MPABMIIBHOCTH BBICKA3bIBAEMBIX CYXICHUH;

BJAJIeTh HaBbIKAMM  CAaMOCTOSATEJIBHOTO  IIJITAHUPOBAHUS M IPOBEAEHUS  YYEHHYECKHUX
HKCIEPUMEHTOB, COBEPLIEHCTBOBATh YMEHUs HaOJIOAaTh 3a XOAOM IPOLECCa, CaMOCTOSATENIBHO
MPOTHO3UPOBATh €ro pe3yibTar, (HOpMyIHUpoBaTh OOOOIIEHUS M BBIBOABI OTHOCHTEIHHO
JIOCTOBEPHOCTH PE3YJIbTATOB HMCCIEAOBAHUS, COCTABISATh OOOCHOBAHHBIN OTYET O MPOJICITAHHON
pabore;

IpUOOpeTaTh ONBIT YYEHUYECKOH HCCIEN0BATEIbCKOW U NMPOEKTHOW JESATEIbHOCTH, MPOSBIATH
CMOCOOHOCTh M TOTOBHOCTh K CaMOCTOSATEIBHOMY ITOMCKY METOJOB PELICHUs TNPaKTHUYECKUX
3aJa4, MPUMEHEHUIO Pa3IMYHBIX METO/I0B MTO3HAHUS.

3) padora ¢ ungopmanmei:

OpPUEHTUPOBATbCSI B PA3IMUYHBIX HCTOYHHMKAX MH(pOpMAlMM (HAay4yHO-NOMYJIApHAs JIMTEpaTypa
XMMHAYECKOTO COJEp)KaHMs, CIpaBOYHBIE IOcoOus, pecypchl HHTepHeTa), aHAIU3UPOBATH
MHPOPMALIMIO pA3IUYHBIX BHIOB M (QOPM MPEACTABICHUS, KPUTHYECKH OIICHWBATH €&
JOCTOBEPHOCTb U HETIPOTUBOPEUUBOCTH;

(GbopMyIMpOBATH 3aPOChl U MPUMEHATh PA3JIUYHbIE METOJIbI IIPU MTOMCKE U 0TOOpe MHpOpMAaLUH,
HEOO0XOAUMOI TSl BBIITOTHEHHS Y4eOHBIX 3a/1a4 ONPEACIEHHOTO TUIIA;

npuoOpeTaTs OMBIT HCIOJNB30BaHUS MH(POPMANMOHHO-KOMMYHUKATUBHBIX ~TEXHOJOTHH U
Pa3IUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMpaTh ONTUMalbHYIO (opMy mpeiacTaBieHUs HHGpOpMALMU (CXEMBI,
rpaduku, TuarpamMmbl, TaOJIULblL, PUCYHKHU U IPYTHUE);

WCIIOJIb30BAaTh HAYYHBIN SI3bIK B Ka4eCTBE CPEACTBA NMpH paboTe ¢ XMMHYECKOH HH(OpMaImei:
IPUMEHATh MEXIpeIMETHbIe ((pU3MUecKue M MaTeMaTH4eCKHUe) 3HaKU M CHMBOJIBI, (POPMYIIbI,
ab0peBHaTypbl, HOMEHKIIATYPY;

HCII0JIb30BATh 3HAKOBO-CUMBOJINYCCKUC CPEACTBA HATTIAAHOCTH.

KomMyHuUKaTHBHBbIe yHHBepcalbHble Y4eOHbIe JelicTBHA:

3aJlaBaTh BOMPOCHI MO CYIIECTBY 00CYk/IaeMOil TeMbI B XO/I€ JUAJIOTa U/UITH TUCKYCCHUH,
BBICKa3bIBaTh UeU, (GOPMYIHUPOBATH CBOU MPENIOKEHUSI OTHOCUTENHHO BBITIOTHEHUS
MPEJI0KEHHOM 3a/1a4u;

BBICTYIIATh C HpCSCHTaHI/Ieﬁ PE3YIbTATOB MMO3HaBaTEeIbHOMN ACATCIIBHOCTHU, IMOJTYYCHHBIX
CaMOCTOSITEJIbBHO WJIM COBMECTHO CO CBEPCTHUKAMU IIPpU  BBINOJIHEHMH XHMHUYECKOTO
HKCHEPUMEHTa, MPAKTUUYECKOM paboThl MO HCCIENIOBAaHMIO CBONCTB M3y4aeMbIX BEILECTB,
peanu3anuu y4eOHOTO TMPOEKTa, W (HOPMYIUPOBATH BBIBOJABI IO pe3yJbTaTaM MPOBEAEHHBIX
HCCIIEIOBaHUM MyTEM COTJIaCOBaHMSI MO3ULIUN B XOJ€ 00CYX/IeHUS U 0OMEHAa MHEHHSIMH.

PeryasitTuBHbIe yHHBepCcaJbHbIe y4eOHbIe AelicTBUS:

CaMOCTOATCIIbHO INIAHUPOBATh U OCYIICCTBIIATE CBOIO IMO3HABATCIIBHYIO ACATCIBHOCTD, OIIPEACIIAA
e€ menu u 3ala4v, KOHTPOJIHUPOBATh U IO MEPEC H606XO,Z[I/IMOCTI/I KOPPCKTUPOBATH npe;maraeMLIﬁ



aNTOPUTM JEWCTBHH IIpHM BBITOJHEHUM YYEOHBIX M HCCIIEJOBATEIbCKUX 3a/ad, BBIOMPATH
Haunbonee 3¢ peKTUBHBIN crIoco0 X pPelIeHns ¢ YIETOM MOTyYeHHs HOBBIX 3HAHUH O BEIECTBAX U
XUMHAYECKHX PEaKIUIX;

OCYILIECTBJISATh CAMOKOHTPOJIb ACSATEILHOCTH HA OCHOBE CaMOaHaJIM3a U CAMOOIICHKH.
NPEIMETHBIE PE3YJIBTATHI

[IpenMeTHbIC Pe3yNbTaThl OCBOCHUS MPOTPaAMMBbI [0 XUMUU Ha YIIIyOJNEHHOM YpOBHE Ha ypOBHE
CpeIHero o0Iero oOpa3oBaHUs BKIIOYAIOT CHEIU(UUECKHe I YIEOHOro MpeameTa «XHUMHS
Hay4YHbIC 3HAaHMS, YMEHUS M CIIOCOOBI JICMCTBUH TI0O OCBOCHHIO, HMHTEpPIpPETAlUd |
peoOpa3OBaHUI0 3HAHWUN, BUABI JCATEIHLHOCTH MO TMOJYYEHUIO HOBOT'O 3HAHUS U MPUMEHEHHIO
3HAHUWA B PA3UYHBIX YYEOHBIX CHUTYaIlUsX, a TaK)KE B PEATbHBIX JXKU3HEHHBIX CHUTYaIUsX,
CBSI3aHHBIX C XUMHEH. B mporpamMe 1o XxuMuu mpeAMETHbBIE PE3YIbTaThl IPECTABICHBI MO rogaM
H3yYCHMUSI.

10 KJIACC

IIpenmeTtHble pe3ynbTaThl OCBOCHUS Kypca «OpraHuyeckast XUMHUsD OTPaXKaroT:
c(OPMHUPOBAHHOCTh MPEJACTABICHUNA: O MECT€ U 3HAYCHMHM OpPraHUYeCKOW XHMHUU B CHUCTEME
€CTECTBEHHBIX HayK U €€ poju B 00eCHeYeHUH YCTOMUMBOIO pa3BUTHS YEJIOBEUECTBA B PEIICHUU
mpoOJIeM SKOJIOTUYECKOH, SHEPreTUYECKON M IMUIIEBOH O€30MacHOCTH, B Pa3BUTHH MEIAMIIMHBI,
CO3JIaHMM HOBBIX MaTE€pUAJIOB, HOBBIX HMCTOYHMKOB SHEPIUHU, B 00ECHEUYEHUHM PallMOHAIBLHOIO
IPUPOJIOIIOIB30BaHUS, B (POPMUPOBAHUM MHUPOBO33PEHHSI U OOLIEH KyJIbTYpbl YelIOBEKa, a TaKxkKe
9KOJIOTMYECKH 00OCHOBAHHOI'O OTHOILIEHUS K CBOEMY 3JI0POBBIO U IPUPOJIHOM Cpere;

BJIQICHUE CUCTEMON XMMMUYECKHUX 3HAHUM, KOTOpas BKJIIOYAET: OCHOBOINOJArarolue MOHATUS —
XUMHYECKHIA 2JIEMEHT, aTOM, AP0 U 3JICKTPOHHAs 000JI0YKa aTomMa, S-, P-, d-aToOMHbIe OpOuTAaNH,
OCHOBHOE M BO30YXIEHHOE COCTOSHHUS aroMma, TUOpHaM3alus aTOMHBIX opOuTaneil, HoH,
MOJIEKYJIa, BaJEHTHOCTb, 3JEKTPOOTPULATEIbHOCTb, CTENEHb OKUCICHUS, XUMHUYECKas CBS3b,
MOJIb, MOJIIpHasi Macca, MOJIIpHBIH OOBEM, YIJIEPOJAHBIM CKeNeT, (pyHKIMOHAIbHAs TIpyMia,
paaukai, CTpPYKTypHble (opmynbl (pa3BEPHYTHIE, COKpAIIEHHBIE, CKEJIETHBIE), H30MEpHs
CTPYKTYpHasi M NPOCTPAaHCTBEHHasl (F€OMEeTpUYecKas, ONTHYECKas), H30Mephbl, TOMOJIOTUYECKH
psd, TOMOJIOTH, YIJIEBOJAOPOJBI, KHUCIOPOA- M Aa30TCOAEPXKALIME OPraHMYECKHE COEIUHEHHS,
MOHOMEDP, MOJHUMEP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYIISIPHBIE COEAMHEHMUS; TEOPUH, 3aKOHBI
(nepuonnueckuit 3akoH JI. 1. MennaeneeBa, Teopus CTPOEHMsI OpraHMYECKHUX BemlecTB A. M.
bytiiepoBa, 3aK0OH COXpaHEHMsI MacChl BELIECTB, 3aKOH COXPAHEHUS U MPEBPALLEHUS YHEPTUU IIPU
XUMHUYECKHX PEaKIMsIX), 3aKOHOMEPHOCTH, CUMBOJIMYECKHH S3bIK XUMHMH, MHUPOBO33PEHUYECKHE
3HAHUA, JIEKAI[ME B OCHOBE NMOHUMAaHUS NPUYUHHOCTU M CHUCTEMHOCTH XMMMUECKUX SIBJICHHI;
MIPEJICTAaBICHUS] O MEXaHU3MaxX XMMMYECKHUX pEaKIHH, TepMOIMHAMHUYECKMX W KHHETHUYECKUX
3aKOHOMEPHOCTSX MX MPOTEKAaHHs, O B3aUMHOM BJIMSHMM aTOMOB M IPYIIl aTOMOB B MOJIEKYJIaxX
(MHIYKTUBHBINA U Me30MepHbIH 3¢ dekThl, opueHTanTsl | u |l poxa); dpakTosornueckue cBeaeHus o
CBOMCTBaxX, COCTaBe, IMOJYyYEHUU U OE30MACHOM HCIOIb30BAaHUM BAXKHEWIINX OPraHUYEeCKHX
BEUIECTB B OBITY M MPAKTUYECKOW MAESITETbHOCTH YEJIOBEKa, OOIIMX HayyHbIX MPHUHLHUIAX
XMMHUYECKOT0 MPOU3BOJICTBA (HAa MPUMEpE MPOM3BOJICTBA METAHOJA, IepepadOTKU HEPTH);
c(OPMHPOBAHHOCTh YMEHUI: BBIABIATH XapaKTEpHbIE MPU3HAKH IOHITUH, YCTaHABIMBATH HX
B3alMOCBS3b, HCIOJIb30BaTh COOTBETCTBYIOLIME IMOHATHS IMPH OMHCAHUU COCTaBa, CTPOEHUS U
CBOWCTB OPraHMYE€CKUX COCTMHEHUN;

c(OPMHPOBAHHOCTH YMEHUIA:



UCIOJb30BAaTh XMMHUYECKYI0 CHMBOJIMKY JUISI COCTaBJIECHUS MOJEKYISPHBIX M CTPYKTYPHBIX
(pa3BEPHYTHIX, COKpPAILEHHBIX U CKEJIETHBIX) (POPMYII OPraHUYECKHUX BEIECTB;

COCTaBJIATh YpPaBHEHUS XMMHUUYECKUX PpEAKUMH U PACKPHIBATh MX CYIIHOCTb: OKHUCIMTEIBHO-
BOCCTAHOBUTEJIBHBIX PEaKLUil IOCPEACTBOM COCTABJICHUS 3JIEKTPOHHOIO OajaHca 3TUX peakLui,
peakiuii HOHHOro oOMeHa IyTEM COCTABJIEHHS UX MOJIHBIX M COKPAILEHHBIX HOHHBIX YPABHEHUH;
U3rOTABIIMBATH MOJAEIN MOJIEKYJI OPraHMYECKUX BELIECTB Il WIUIFOCTPALMU UX XUMHUYECKOTO U
IIPOCTPAHCTBEHHOT'O CTPOCHUS;

C(OPMHUPOBAHHOCT, YMEHMH: YCTaHABIMBAaTh HPHUHAMJICKHOCTh H3YYEHHBIX OpraHMYECKUX
BEIIECTB 110 UX COCTaBY U CTPOEHUIO K OINpPEAeIEHHOMY KJIacCy/TpyIIe COeIMHEHHUH, 1aBaTh UM
Ha3BaHUA 1o cucremarnueckoil Homenknarype (IUPAC) u npuBoauTh TpUBHAIbHBIE HAa3BAHUS
JUIS OTJIENbHBIX IIPEICTAaBUTENEH OPraHUUYECKUX BELIECTB (ITHJIEH, alleTUIIEH, TOIYOJl, [IULIEPHUH,
STUJICHIJIMKOb, (eHO, (opMalIbIEeTH ], alleTalbIeTu, alleTOH, MypaBbiHAsl KUCIOTa, YKCYCHas
KHUCJIOTa, CTEApUHOBAs, OJIEMHOBAas, MAJbMHUTHUHOBAs KHUCIOTHI, IJIMLUH, alaHUH, MaibTo3a,
bpyKTO3a, aHUIINH, JUBUHUI, U30TIPEH, XJIOPOIIPEH, CTUPOI U APYTHE);

c(OPMHPOBAHHOCTh YMEHUS OINPEIENIATh BUJ XUMHUYECKON CBSI3M B OPraHUYECKHX COEIMHEHUSIX
(KOBaJIEHTHAs! U MOHHAs CBsI3b, G- U T-CBA3b, BOJOPOIHAS CBSI3b);

c(OPMHUPOBAHHOCTh YMEHUS IPUMEHATH MOJI0KEHUS TEOPUU CTPOECHUS OPraHUYECKUX BELIECTB A.
M. BytnepoBa it 00bsICHEHUS 3aBUCUMOCTH CBOMCTB BEILIECTB OT UX COCTaBa U CTPOEHUS;
c(OPMHPOBAHHOCTh YMEHHH XapaKTepU30BaTh COCTaB, CTPOCHHE, (PU3MUECKUE U XHMHUYECKHE
CBOWCTBA TUIIMYHBIX NpPEACTABUTENECH pa3IMUYHBIX KJIACCOB OPraHWYECKHMX BEILECTB: AJIKAHOB,
LIUKJIOAJIKAHOB, aJKEHOB, AaJKaJMEHOB, AJKHMHOB, apOMAaTHUYECKUX YIJIEBOAOPOJIOB, CIHUPTOB,
QJIbJIETHJI0OB, KETOHOB, KapOOHOBBIX KHCJIOT, MPOCTBIX U CIOXKHBIX 3(QUPOB, KHUPOB,
HUTPOCOEIMHEHUIN U aMUHOB, aMUHOKHCIIOT, OEJIKOB, YIJIEBOIOB (MOHO-, M- U MOJINCAXapUIOB),
WUIIOCTPUPOBATh T€HETHUYECKYI0 CBSI3b MEXJY HHMMU YPAaBHEHMSIMHU COOTBETCTBYIOIIHMX
XMMHUYECKHUX PEaKLUil ¢ UCTI0Ib30BaHUEM CTPYKTYPHBIX (OpMYIT;

c(OPMHPOBAHHOCTh YMEHUS TOATBEPXKIATh HAa KOHKPETHBIX NMPHMEPaxX XapaKTep 3aBUCHMOCTHU
PEaKMOHHON CIOCOOHOCTH OPraHUYEeCKUX COEIMHEHUI OT KPaTHOCTU U THIA KOBAJIEHTHOW CBS3U
(0- ¥ T-CBsI31), B3AaMMHOT'0 BIIMSTHHSI aTOMOB H TPYIIIl aTOMOB B MOJICKYJIax;

C(OPMHPOBAHHOCTh YMEHHS XapaKTE€pHU30BaTh HCTOUYHUKU YIJIEBOJAOPOAHOTO ChIPbs (HE(TH,
MPUPOJAHBII Ta3, Yrojib), CIOCOOBI €ro mepepaboTKU U MPaKTHUYECKOe MPUMEHEHHE MPOAYKTOB
nepepaboTKH;

c(OPMHPOBAHHOCTh BJIAJICHUS] CUCTEMOW 3HAHUH O €CTECTBEHHO-HAyYHBIX METOAAX MO3HAHUS —
HaOJI0ICHNH, U3MEPEHNH, MOJIETIMPOBAHUH, SKCIIEPUMEHTE (pEalbHOM U MBICICHHOM) U YMEHHUS
MIPUMEHSITh 3TH 3HAHUS;

c(OPMUPOBAHHOCTh YMEHMSI IMPUMEHATH OCHOBHBIE ONEPALMU MBICIUTEIBHONW NEATENbHOCTH —
aHaJlM3 W CUHTe3, CpaBHEHHE, O0O0O0OIIeHHe, CHCTeMaTH3allMi0, BBISBICHUE NPUYMHHO-
CJIEICTBEHHBIX CBSI3€H — JUIsl U3yYEHUS CBOWCTB BELIECTB U XUMUYECKHUX PEAKIIN;
c(OpPMUPOBAHHOCTh YMEHMH: BBISBIATH B3aUMOCBSI3b XUMHUYECKMX 3HAHUM C MOHATHSAMH U
MPEICTAaBICHUSIMH  JIDYTUX €CTECTBEHHO-HAyYHBIX MPeaMEeToB JUisi 0ojiee  OCO3HAHHOTO
MIOHMMAaHUs CYLIHOCTU MaT€pUaJIbHOIO €IMHCTBA MMpPA, HCIIOJIB30BATH CUCTEMHBIE 3HAHMS IO
OpPraHUYeCcKOM XMMHUHU JUIs OOBSICHEHUS M MPOTHO3MPOBAHUS SIBICHUH, UMEIOIINX €CTECTBEHHO-
Hay4YHYIO MPUPOLY;

c(OpPMUPOBAHHOCTh YMEHHI: MPOBOAUTH PACUETHI MO XUMHUYECKUM (OpMyllaM M ypaBHEHUSM
XUMHAYECKHX peakIUil C HUCHOJb30BaHWEM (U3MYECKMX BeMMYMH (Macca, OO0BEM Tra3os,
KOJIMYECTBO BEIIECTBA), XapAaKTEPU3YIOIUX BEIIECTBA C KOJUYECTBEHHON CTOPOHBI: PACYETHI IO



HaXO0XKJICHUIO XMMHUYECKON (pOpMYJbl BEIECTBA IO MU3BECTHBIM MACCOBBIM JIOJISIM XMMHYECKUX
3JIEMEHTOB, NPOJYKTAaM CTOpPaHHs, IUIOTHOCTH T'a3000pa3HbIX BEIIECTB;

c(OPMHPOBAHHOCT YMEHHH: MPOTHO3UPOBATh, AHAIM3HPOBATH W OICHUBATH C MO3UIMA
9KOJIOTUYECKOM 0e30IacCHOCTH MOCIEACTBUA OBITOBOM M IPOU3BOJCTBEHHOM J€ATEIBHOCTH
YeJIOBEKa, CBA3AHHOM ¢ IepepabOTKONW BELIECTB, HCIOJIb30BATH IOJYYEHHbIC 3HAHUS IS
IIPUHATHS TPAMOTHBIX PELICHUH IPOOJIEM B CUTYALUSAX, CBSI3aHHBIX C XUMHEH;
c(OPMHPOBAHHOCTh YMEHHIA: CaMOCTOSITEIHO IUIAHUPOBATb M MPOBOJIUTH XHUMHYECKUH
HKCHEPUMEHT (TOJIy4e€HHE U U3y4EHHE CBOMCTB OpPraHMYECKHX BEILECTB, KAUECTBEHHBIC PEaKIUU
YTJIIEBONOPOAOB PAa3IMYHBIX KJIACCOB U KUCIOPOACOACPKAIIUX OPTaHUYECKUX BELIECTB, PEIICHUE
HKCHEPUMEHTAIBHBIX 3a/1a4 M0 PACMO3HABAHUIO OPraHUYECKUX BEIIECTB) C COOIIOACHNEM IPaBUII
0e30macHOTo 0OpaleHus ¢ BEIIeCTBAMH U JIa0OpaTOpHBIM 000pyI0BaHuEM, (DOPMYITHUPOBATH LENb
HCCIIEIOBaHMsI, IPEACTABIATh B pa3IMuHON OpMe pe3ysbTaThl SKCIIEPUMEHTA, aHAJIU3UPOBATh U
OLICHHUBAThH UX IOCTOBEPHOCTH;

c(OPMHPOBAHHOCTH YMEHUIA:

coOmogaTh MpaBHWja HSKOJOTUYECKH I[EIeco00pa3HOro TOBEIACHHUS B OBITY W TPYAOBOU
JEATEIIBHOCTH B LEJISX COXPAaHEHUS CBOETO 3/0POBbs, OKPYXKAlOUIEW IPUPOIHOM Cpelsl H
JOCTUKEHUS €€ yCTOMYMBOIO Pa3BUTUS;

OCO3HaBaTh OINACHOCTb TOKCHYECKOIO JIEHCTBUS HA JKMBBIE OPraHuU3Mbl ONpPEJEIEHHBIX
OpraHM4eCKHUX BELIECTB, MOHUMAas cMbIch rmoka3areis [1/1K;

aHAJIM3UPOBATh 11€71€CO00PAa3HOCTh MPUMEHEHHS] OPraHMUECKUX BELIECTB B IMPOMBIIIJIEHHOCTH U B
OBITY C TOYKHU 3pEHUSI COOTHOILIEHUS PUCK-TI0JIb3a;

COPMUPOBAHHOCTh ~ YMCHHI:  OCYIICCTBISATH  IICJICHANPABICHHBIA  I[MOUCK  XUMHUYECKOU
nHbOpMAMK B Pa3IMYHBIX HMCTOYHMKAX (HaydyHas W ydeOHO-HAaydHas JIUTEpaTypa, CpelCTBa
MaccoBoil uHpopmauuu, MHTepHeT M Apyrue), KpUTHUECKH aHAIW3UPOBATh XUMHUYECKYIO
uHpopMaluio, nepepadbaTeiBaTh €€ U UCIOJIb30BaTh B COOTBETCTBUU C IOCTABICHHOM yueOHOI
3a/1a4en.

11 KJIACC

[IpenmeTHble pe3ynbTaThl OCBOCHUS Kypca «O01as 1 HeopraHu4eckasi XUMHUs OTPaXKaroT:
C(OPMHPOBAHHOCTh TMPEACTABICHUI: O MaTepUaTbHOM E€IMHCTBE MHpa, 3aKOHOMEPHOCTAX H
MI03HABAEMOCTH SIBJICHUN MPUPOABI, O MECTE€ M 3HAYEHUH XMMHUHU B CUCTEME €CTECTBEHHBIX HayK U
e€ poau B OOecleyeHUH YCTOWYMBOIO pA3BUTHS, B PELIEHUH MPOOJIEM HKOJIOTHYECKOM,
SHEpPreTHYecKoil M mnuIeBod Oe30MacHOCTH, B Pa3BUTHMM MEIUIUHBI, CO3/JaHUM HOBBIX
MaTEepUaJIOB, HOBBIX HCTOYHUKOB DHEPIUH, B o0ecreyeHnn  palloHaJIbHOTO
MIPUPOIONOIB30BaHus, B (DOPMUPOBAHUHM MUPOBO33PEHUS M 00IIEH KyIbTYphl YEJIOBEKA, a TAKXKe
9KOJIOTMYECKH 00OCHOBAHHOT'O OTHOILIEHUS K CBOEMY 3/I0POBBIO U IPUPOJTHON Cpelie;

BJIQJICHUE CUCTEMON XMMMUYECKHUX 3HAHUHM, KOTOpas BKJIIOYAET: OCHOBOINOJArarolue MOHATUSA —
XUMHYECKHUI JJIEMEHT, aToM, AP0 aToMa, M30TOIbI, 3JICKTpOHHas 00ojouka aroma, S-, p-, d-
aTOMHbIEe OpOHTaNu, OCHOBHOE U BO30YKIEHHOE COCTOSHUS aToMa, TMOpUAM3aius aTOMHBIX
opbuTtanei, HMOH, MOJIEKYyJa, BaJEHTHOCTb, 3JEKTPOOTPULATEILHOCTb, CTENEHb OKHUCICHHUS,
XUMHUYECKas CBsA3b (KOBAJECHTHAs, HMOHHAs, METaJUNINYECKas, BOJOPOJHAs), KPUCTAIIIMYECKAs
peméTka, XMMHUYECKasl peaklus, PacTBOP, IEKTPOJIUTHI, HEIEKTPOJIUTHI, IEKTPOIUTHYECKAs
JUCCOIMANMsl, CTENEHb MUCCOIMAlMU, BOJOPOJHBIN ITOKA3aTeNb, OKUCIHUTENIb, BOCCTAHOBUTEID,
TEIVIOBOM A(PQPEKT XHUMUYECKOW peaKIUu, CKOPOCTh XHWMHUYECKOW peakuu, XUMHYECKOoe
paBHOBECHE; TEOPHM M 3aKOHBI (TEOpHUs HIEKTPOJUTHUECKOW IAMCCOLMAINH, HEPUOTMUECKUI
3akoH J[.M. MenneneeBa, 3aKOH COXpaHEHHsI MacChl BELIECTB, 3aKOH COXPaHEHMsI M IIPEBPAILCHHUS
SHEPTUH NPHU XUMUYECKUX PEaKIIMIX, 3aKOH IMOCTOSHCTBA COCTaBa BEIIECTB, 3aKOH JICHCTBYIOLINX



Macc), 3aKOHOMEPHOCTH, CUMBOJINYECKUH SI3bIK XUMHUHU, MUPOBO33PEHUYECKUE 3HAHUS, JISKALIUE B
OCHOBE TMMOHMMAHHSI TPUYMHHOCTH W CHUCTEMHOCTH XUMHUYECKHUX SIBJICHUN; COBPEMEHHBIC
MPEACTABICHUS O CTPOCHUH BEIIECTBA HA aTOMHOM, HOHHO-MOJIEKYJISIPHOM M HAJIMOJIEKYJISIPHOM
YPOBHSIX; MPEACTABICHUS O MEXaHW3Max XUMHUYECKHX pEaklUUi, TEePMOJMHAMHUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSAX MX NPOTEKAHHs, 0 XMMHUYECKOM pPABHOBECUM, PacTBOpax M
JTUCTIEPCHBIX CHCTeMax; (aKTOJIOTUYECKHUE CBEICHUS O CBOWCTBAX, COCTaBe, IOTYyYCHUH W
0€30MMacHOM HCIIOJIb30BAHUH BAXHEHINIUX HEOPTaHMYECKHX BEIIECTB B OBITY W MPAKTHUECKOM
JeSITeIbHOCTH YEJIOBEKa, OOIIMX HAYyYHBIX MPUHIUIIAX XUMHUYECKOTO IPOU3BOICTBA;
c(OpPMUPOBAHHOCTh YMEHUM: BBIABJIATH XapaKTEpHbIC MPU3HAKU TOHATUH, yCTaHABIMBATh HX
B3aUMOCBS3b, HCIIOJb30BAaTh COOTBETCTBYIOIIME TIOHSATUS TMPU ONUCAHUM HEOPTaHUYECKUX
BEILECTB U UX IIPEBPALLECHUN;

c(OPMHUPOBAHHOCTh YMEHHS HCIOJIb30BaTh XUMUYECKYIO CUMBOJIUKY JJISi COCTaBJICHUS (HOpMYII
BEIIECTB M YPaBHEHHWH XMMHYECKHX peakuui, cucremarndeckyro HomeHkinarypy (IUPAC) u
TPUBUAJIbHBIC HA3BAHUS OT/ICIbHBIX BEILIECTB;

c(OPMUPOBAHHOCTh YMEHHUS OMPEICIIATh BAJICHTHOCTh W CTCTIICHb OKHCICHHS XUMHUYECKUX
JJIEMEHTOB B COEAMHEHUSAX, BUJ XMMHUYECKON CBS3M (KOBaJIeHTHas, MOHHAs, MeTaJIndyeckas,
BOJOPOJIHAS ), TUIl KPUCTAJUIMYECKON PEIIETKH KOHKPETHOTO BEIECTBA;

c(OPMHUPOBAHHOCTh YMEHHS OOBSCHATH 3aBHCHMOCTH CBOWMCTB BEIIECTB OT BHIA XHUMHYECKOMN
CBSA3UM U THUMA KPUCTAUIMYECKOW PEIETKH, OOMEHHBIH W JIOHOPHO-aKIENTOPHBIM MeXaHWU3MBbl
00pa30oBaHMs KOBAJIGHTHOU CBSI3U;

c(hOpMUPOBAHHOCTh YMEHHIl: KiIacCH(UIMPOBATh: HEOPraHWMYECKHE BEIIECTBA MO UX COCTaBy,
XUMUYECKUE PEaKIMH IO Pa3IMYHBIM TpHU3HAKaM (YUCIYy U COCTaBY pPEarupyrollux BeEIIECTB,
TerioBoMy 3(G(dEKTy peakiuu, WU3MCHCHHIO CTENEHEH OKHCICHHUS 3JIEMEHTOB, OOpPaTHMOCTH,
YYaCTHIO KaTalu3aropa M JpYTue); CaMOCTOATEIbHO BBIOMPATh OCHOBAHUS U KPUTEPUU IS
KJacCU(UKALIUY U3Y4aeMbIX BEUIECTB U XUMHUYECKHUX PEaKIIHii;

c(hOpPMHUPOBAHHOCTh YMEHHS PACKPBIBATh CMBICH Tiepuoamdeckoro 3akona J[. M. Menngeneesa u
JIEMOHCTPUPOBATH €T0 CUCTEMATU3UPYIOINIYI0, OOBSICHUTEIBHYIO M IIPOTHOCTUYECKYIO (DYHKITUH;
c(OpPMUPOBAHHOCTh yMEHUN: XapaKTepU30BaTh »JJIEKTPOHHOE CTPOCHHE AaTOMOB M HWOHOB
XMMHUYECKHUX DJIEMEHTOB IEpBOro—4eTBEpTOro ImnepuonoB llepuomnueckonn cucremsr J[.H.
MeHeneeBa, UCTOJIB3Ys TIOHSATHUS «IHEPTETUUECKUE YPOBHUY, «IHEPTETUUECKHUE TIOTYPOBHHY, «S-
, p-, d-aTomMHBIE OpOUTAIM», «OCHOBHOE M BO30YXKIAEHHOE YHEPreTHUYCCKHE COCTOSIHUS aTOMay;
OOBSICHATH 3aKOHOMEPHOCTH M3MEHEHHUS! CBOMCTB XMMHYECKHX SJIEMEHTOB U MX COEIWHEHUH MO
nepuoaam u rpynnam llepuonnueckoit cuctemsl [[. Y. MenneneeBa, BaleHTHbIE BO3MOKHOCTH
aTOMOB 2JIEMEHTOB Ha OCHOBE CTPOEHUS UX DJIEKTPOHHBIX 000JI0UEK;

c(OpPMUPOBAHHOCTh YMEHHUH: XapaKTepu30BaTh (OMUCHIBATH) OOIIME XHWMHUYECKHE CBOICTBa
BEILIECTB PA3JIMYHBIX KJACCOB, MOJTBEPXAAaTh CYHIECTBOBAHUE T'€HETUYECKON CBS3HM MEXIY
HEOPraHWYECKHMMH BEIIECTBAMU C TOMOUIBI0 YPAaBHEHUU COOTBETCTBYIOIIMX XUMHUYECKUX
peakuuii;

chOPMHUPOBAHHOCTh YMEHHsI PACKPBIBATh CYIIHOCTh: OKHCIUTEIHbHO-BOCCTAHOBUTEIHHBIX
peakiuii MOCPeJCTBOM COCTABJICHUS SJEKTPOHHOTO OallaHCa ITHX PEaKIuil; peakiuil MOHHOTO
oOMeHa TyTEM COCTABJIICHUS WX TOJIHBIX W COKpPAIIEHHBIX HWOHHBIX YpPaBHEHHI; peakiuin
THAPOJIN3a; PEaKInid KOMIUIEKCOOOpa3oBaHus (HAa TpUMEpe THAPOKCOKOMIUIEKCOB IIMHKA U
ATIOMUHHUS);

c(hOPMHUPOBAHHOCTh YMEHHUS OOBSICHITh 3aKOHOMEPHOCTH MPOTEKAHUS XUMHUYECKUX pPEaKIui ¢
y4€TOM HX DHHEPreTUYECKUX XapaKTePUCTUK, XapaKTep HM3MEHEHUsS] CKOPOCTH XHUMHUYECKOM



peaKuuu B 3aBUCHUMOCTH OT Pa3iMuYHBIX (PaKTOPOB, a TAKXKE XapaKTep CMEIICHHUS XMMHYECKOTO
paBHOBECHSI 1101 BIMSIHUEM BHEITHUX Bo3aencTBui (mpuHiumn Jle [aTtense);

c(OPMHPOBAHHOCTh YMEHHS XapaKTePH30BaTh XUMHUYECKHE pPEaKLWH, JIeXKallie B OCHOBE
MPOMBIIIJICHHOTO TOJYYEHHUs] CEpPHOM KHUCIOTHI, aMMHaka, OOIIMe Hay4yHble MPUHLHUIIBI
XUMHUYECKUX IPOU3BOJCTB; II€JIECOO0PAa3HOCTh NPUMEHEHHS HEOPraHMYeCKUX BELIECTB B
MPOMBIIIJICHHOCTH U B OBITY C TOUYKH 3PEHUSI COOTHOLICHHUS PUCK-TIOJIB3a;

c(OPMUPOBAHHOCTh BIAJICHUS CHCTEMON 3HAHMW O METOAAaX HAYYHOTO TIIO3HAHUS SIBICHUU
MPUPOABI — HAOIIO/IEHUE, U3MEPEHHE, MOJCIIUPOBAHHE, SKCIIEPUMEHT (peajbHbId U MBICJICHHBIN),
WCIOJNB3YEMBIX B  €CTECTBEHHBIX HAyKaX, YMEHHMsS [PUMEHSATh OTH 3HAHUA [pHU
HKCHEPUMEHTAIBHOM HCCICIOBAHUM BELIECTB M JUIsI OOBSICHEHHS XWMHYECKHUX SIBJICHUH,
HMMEIOLIUX MECTO B IPUPOJE, IPAKTUUECKOH JEATEIbHOCTH YEJIOBEKA U B IOBCEAHEBHOM KU3HU;
c(OpPMUPOBAHHOCTh YMEHUSI BBIABIATH B3aMMOCBS3b XUMHUYECKMX 3HAHUH C MOHATHSIMH U
MPEJICTAaBICHUSIMU  JIDYTUX €CTECTBEHHO-HAyYHBIX NPeaMEeTOB JUisi 0ojiee  OCO3HAHHOTO
[IOHUMAaHMsI MaTEPUAIILHOTO €IMHCTBA MHUPA;

c(OPMHPOBAHHOCTh YMEHUS MPOBOJIUTH PACUETHI: C UCIOIB30BAHUEM TOHATHH «MaccoBasi JOJIS
BEIIECTBA B PACTBOpPE» U «MOJISIpHAs KOHIICHTpAIMs»); MacChl BElIeCTBa WM 00BbEMa Trasza Mo
M3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce WM O0BEMY OJHOTO M3 YYaCTBYIOIIUX B PEAKIHH
BEIIECTB; TEIUIOBOTO () (eKTa peaklnu; 3HAYCHUSI BOJOPOIHOTO TTIOKA3ATEINsl PACTBOPOB KUCIOT U
miesioueil ¢ M3BECTHOM CTENEHbIO JAMCCOLMAalMM; Macchl (00bEMa, KOJIMYECTBA BELLECTBA)
MPOAYKTa PEAKLUHU, €CIIM OJHO M3 MCXOAHBIX BEIIECTB JAHO B BHUJIE PACTBOpA C ONpPENEIEHHOMN
MacCOBOM J10JIel pacTBOPEHHOTO BEIIECTBA HIIM JJAaHO B U30BITKE (MMEET MPUMECH); TOIU BBIXOJa
IIPOJYKTa peakuuu; 0ObEMHBIX OTHOLLIEHUH ra30B;

c(OPMHPOBAHHOCTh YMEHHI: CAMOCTOSITENPHO IUIAHUPOBATH M MPOBOJUTH XHMHUYECKHA
SKCIIEPUMEHT (TPOBEICHUE PEaKIMii MOHHOTO OOMEHa, MOATBEP)KIACHHE KaYeCTBEHHOI'O COCTaBa
HEOPraHUYECKHX BEIIECTB, OMPEJEICHUE CPeAbl PAaCTBOPOB BELIECTB C MOMOIIbIO MHAMKATOPOB,
W3yYeHHE BIHMSHHUA DPA3IUYHBIX (AKTOPOB HA CKOPOCTh XWMHYECKOW pEaKIWH, pelIeHHe
SKCIIEPUMEHTAJBHBIX 3a1ad 1o Temam «Mertamibl» U «HeMeramnsl») ¢ cobio/ileHueM IMpaBuil
6e30macHOro 0OpalleHus ¢ BEIIeCTBaMH U J1abopaTopHbIM 000py10BaHUEM, (DOPMYITUPOBATH LIENIb
HCCIIeIOBaHMsI, TIPEACTABIATh B pa3IMyHON (opMe pe3ysbTaThl SIKCIIEPUMEHTa, aHATU3UPOBATh U
OLIEHUBATh UX JIOCTOBEPHOCTH;

c(hOpMHUPOBAHHOCTh YMEHHM: COOMIOJATh TpaBuja TOJB30BaHUS XHUMHYECKOW TOCYIOM W
71a00paTOPHBIM 000PYOBaHUEM, OOpAIllEHHs C BEIECTBAMU B COOTBETCTBUH C MHCTPYKIUSAMHU 110
BBINOJIHEHUIO JJA0OPATOPHBIX XUMHUYECKUX OIMBITOB, SKOJIOTHYECKU LIEIeCO00pa3HOro MOBEICHUS
B OBITY W TPYAOBOM MACATEIHHOCTH B IEJISIX COXPAHEHHUS CBOETO 3J0POBBS, OKpYKaromen
MPUPOJHON cCpenbl W JIOCTH)KEHUsT €€ yCTOMYMBOIO pa3BUTHs, OCO3HAaBaTh OIACHOCTb
TOKCUYECKOTO JIECTBUS Ha JKMBBIE OPraHMU3Mbl OINpPEACHEHHBIX HEOPraHWYECKUX BEILECTB,
nonumasi cMmbica nokaszarens [TJIK;

chOPMHUPOBAHHOCTh  YMEHHUH:  OCYIIECTBIATH  IE€JICHANPABICHHBIM  TMOUCK  XUMHYECKOM
nH(pOpMallUi B pPAa3IMYHBIX HCTOYHHMKAX (HaydyHas M y4deOHO-Hay4yHas JHUTepaTypa, CpeicTBa
MaccoBoil uHGpopmauuu, HHTepHET M Apyrue), KpUTHUECKH aHAIM3UPOBATH XHUMHYECKYIO
uHpopMaluio, nepepadbarbiBaTh €€ U UCIOIb30BAaTh B COOTBETCTBHM C IOCTABICHHON Yy4eOHOM
3a/1a4en.
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11 KJIACC

KoJunyecTBO 4acoB JIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM uuppoBbIe
Ne n/m P Konrpoabnbsie IIpakruueckue (ipp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
Pa3zgea 1. TeopeTnueckue 0CHOBbI XUMUH
Crtpoenue atoma. [lepuoanueckuii 3aKoH
11 u Ilepuonnueckas cucteMa XMMUYECKUX 9
anemenToB . 1. Menaeneera
12 Crtpoenue BemiecTBa. MHOroo0Opasue 11 1
BEILIECTB
1.3 XHUMHYECKUE PEaKIUN 19 1 3
Hroro mo pazueny 39
Pa3nen 2. Heoprannyeckasi XuMust
2.1 Hewmerast 31 1 3
2.2 Mertabl 23 2
Hroro no pazgeny 54
Paznen 3. Xumus u )Ku3Hb
31 MeToapl TO3HAHMS B XUMUH. XUMUS U 9
' KHU3Hb
Hroro no pazgeny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 4 8




HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KosunyecTBo 4acoB JJIeKTPOHHbIE
ara uuppoBbIe
Nen/m  Tema ypoka KonrTpoabsubie IIpakTuueckue A op
Bcero u3ydeHusi oOpa3oBaTesIbHbIE
padoThbI padoTbI pecypesI
[IpenMeT 1 3HaYE€HKE OPraHUYECKOM chem.msu.su
1 XUMHH, TIPEICTaBICHUE O 1 05.09.23 http://s_chool—
MHOTr000Pa3uK OPraHU4ECKUX collektion.edu/ru
COCIIMHEHUI chemistry.ssu.samara.ru
DJIEKTPOHHOE CTPOEHUE aTOMa chem.msu.su
5 yraepoja (OCHOBHOE M BO30YKIEHHOE 1 06.09.23 http://S_Ch00|-
cocrosnus). BanentHele collektion.edu/ru
BO3MOKHOCTH aTOMa yriepo/a chemistry.ssu.samara.ru
XuMHU4YECKas CBA3b B OPraHUYECKUX chem.msu.su
3 COEIMHECHUSIX. MexaHI/I3MLVI 1 08.09.23 http://S_Choo|_
00pa3oBaHusl KOBAJECHTHOM CBSA3H, collektion.edu/ru
CrocoObI pa3pbiBa CBsA3EH chemistry.ssu.samara.ru
chem.msu.su
4 Teopus CTPOCHAS OPTaHIICCKAX L 12.09.23 http://s_chool-
coequnennii A. M. Byrneposa collektion.edu/ru
chemistry.ssu.samara.ru
Bunsl nzomepun: CTpyKkTypHas, chem.msu.su
c IIPOCTPAHCTBEHHAS. DIICKTPOHHBIE 1 130903  http://school-

3(eKTH B MOJIEKYJIaX OPTraHUIECKUX
COECTMHEHUN

collektion.edu/ru
chemistry.ssu.samara.ru
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[IpencraBnenue o knaccupukanuu u

chem.msu.su
http://school-

6 CUCTeMaTH4eCcKasi HOMEHKJIaTypa 15.09.23 -
(IUPAC) opraHn4eckux BEILICCTB col Iek_tlon .edu/ru
chemistry.ssu.samara.ru
chem.msu.su
. KnaccmanaLEHs{ peaxIuii B 19.09.23 h'['[DZ//S_Ch00|-
OpraHMYeCKON XUMHUH collektion.edu/ru
chemistry.ssu.samara.ru
chem.msu.su
8 CI/ICTeuMaTI/IBaIII/ISI 1 00001IeHNE 20.09.23 http;//s-chool-
3HAHMH 110 TeMe collektion.edu/ru
chemistry.ssu.samara.ru
AJIKaHBI: TOMOJIOTUYECKHI PSII,
chem.msu.su
o6rrast hopmysia, HOMEHKIATypa 1 _
9 U30MEpHSL, DIIEKTPOHHOE 22.09.23 http:// S_ChOOI_
POCTPAHCTBEHHOE CTPOCHHUE CO"eKtlon'edU/ru
MOJTEKyI chemistry.ssu.samara.ru
chem.msu.su
10 dusnuecKue U XUMUYECKHE CBOMCTBA 56.09.23 h'['[pi//S_Ch00|-
aJIKaHOB collektion.edu/ru
chemistry.ssu.samara.ru
chem.msu.su
HaxoxeHre alkaHoB B PUPOJIC. htto://school
11 CriocoObI nostyueHus 1 IpUMEHEHNE 27.09.23 tp: S_C 001-
ATKAHOB coIIek_tlon.edu/ru
chemistry.ssu.samara.ru
[ukstoankansl: obmas GopMyna, chem.msu.su
12 HOMEHKIIATYpa ¥ H30MEpPHS, 29.09.23  http://school-

OCOOEHHOCTH CTPOCHHUSI U

collektion.edu/ru
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XUMHUYECKHX CBOKMCTB, CIIOCOOBI
MOJYYEHHUS U IPUMEHEHHUE

chemistry.ssu.samara.ru

Pemenne pacy€THbIX 3a1a4 HA
OIIpEIETICHUE MOJIEKYJIIPHON

chem.msu.su
(opMyIIbI OPraHMYECKOTO BEIIECTBA _
13 10 MaCCOBBIM JIOJISIM aTOMOB 03.10.23 http:/ S_ChOOI_
3JIEMEHTOB, BXOJISAIIUX B €r0 COCTAB. CO"ek_tlon'edU/ru
CHcTeMaTH3aus 1 0606meHme chemistry.ssu.samara.ru
3HAHUM 1O TeMe
AJIKEHBI: TOMOJIOTUYECKHH PSI,
chem.msu.su
obmras popmyia, HOMEHKIIATYpA, _
14 3JIEKTPOHHOE U IIPOCTPAHCTBEHHOE 04.10.23 http'/ / S_ChOOI_
cTpoeHue Monekya. CTpykTypHas U CO"eKtlon'edU/ru
[HC-TPAHC-H30MEDHS ATKEHOB chemistry.ssu.samara.ru
chem.msu.su
15 ®du3nvecKue U XUMUYECKUE CBOMCTBA 06.10.73 http: //s-chool-
ankeHoB. [IpaBriio MapkoBHHKOBA collektion.edu/ru
chemistry.ssu.samara.ru
chem.msu.su
16 CnocoObI Moy4YeHus: U TPUMEHEHNE 10.10.23 http: //S_Ch00|-
aJIKEHOB collektion.edu/ru
chemistry.ssu.samara.ru
chem.msu.su
[IpakTuueckas padora Ne 1 o reme i
17 "Tlony4eHue 3THICHA U U3YUCHUE €TO 11.10.23 http:// S_ChOOI'
cBolieTs" collek_tlon.edu/ru
chemistry.ssu.samara.ru
18 Pemenne pac4€THbIX 3a1a4 HA 13.10.93 chem.msu.su

OIIpEIETICHUE MOJIEKYJIIPHON

http://school-
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(dhopMyITbI OPraHUIECKOTO BEIIECTBA

collektion.edu/ru

chemistry.ssu.samara.ru

AJIKaueHbl: CONPSKEHHBIE, chem.msu.su
19 U30JIMPOBAHHbIE, KYMYJIMPOBAHHBIE. 17.10.23 h'['[p://S_Ch00|-
OCOOCHHOCTH DJICKTPOHHOTO collektion.edu/ru
CTpOEHHUS chemistry.ssu.samara.ru
chem.msu.su
20 XUMHUYECKHE CBOMCTBA COMPSHKEHHBIX 18.10.23 http://s_chool-
JMEHOB collektion.edu/ru
chemistry.ssu.samara.ru
chem.msu.su
21 CrocoObI TIONTyYeH s ¥ IPUMEHEHHNE 50.10.23 http://S_ChOO|-
aJKaJIueHoB collektion.edu/ru
chemistry.ssu.samara.ru
AJKVHBI: TOMOJIOTHYECKUH psi,
chem.msu.su
obrrast hopmysia, HOMEHKIIATYypa, _
22 9JIEKTPOHHOE M TIPOCTPAHCTBEHHOE 24.10.23 h'['[p.//S_C hool-
CTPOEHHE MOJIEKYJI, (PU3NUECKUE col |ek_'[IOI’l Ldu/ru
CBOMCTRA chemlstrv.ssu.samara.ru
chem.msu.su
23 XHUMHUYECKHE CBOMCTBA aIKHHOB 25.10.23 http://S_C hool-
collektion.edu/ru
chemistry.ssu.samara.ru
chem.msu.su
24 KauecTBeHHbIE PEaKIMK HA TPOMHYIO 271023 http://school-

CBA3b

collektion.edu/ru

chemistry.ssu.samara.ru
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CriocoObI nostyueHus 1 IPUMEHEHNE

chem.msu.su
http://school-

25 07.11.23 :
AITKMHOB collektion.edu/ru
chemistry.ssu.samara.ru
chem.msu.su
26 Pemenue 3amau: pacqéTI:I 1o 08.11.23 h'['[DZ//S_Ch00|-
YPaBHEHUIO XUMUYECKOUN pEAKIIUHI collektion.edu/ru
chemistry.ssu.samara.ru
chem.msu.su
”7 CI/ICTeuMaTI/ISaIII/ISI 1 06001IeHNEe 10.11.23 httDZ//S_ChOO|-
3HaHUH 110 TeMe collektion.edu/ru
chemistry.ssu.samara.ru
A : I , 00
PEHBI: TOMOJIOTUYECKUN P, 00IIast chem.msu.su
dopmyIia, HOMEHKIIaTypa. _
28 DJEKTPOHHOE U TIPOCTPAHCTBEHHOE 14.11.23 http:// S_ChOOI_
CTpOEHHE MOJIEKYJ OeH30a U CO"eKtlon'edU/ru
TOJIyOJa, UX (PU3NYECKUE CBONCTBA chemistry.ssu.samara.u
chem.msu.su
29 XuUMHUECKUE CBOHCTBA APEHOB: 151123 h'['[p://S_ChOO|-
peaKMy 3aMELIEHHUS collektion.edu/ru
chemistry.ssu.samara.ru
5 chem.msu.su
XVMUYECKUE CBOWCTBA apPEHOB: htto://school
30 peaKuu NpUCOCANHECHMS, OKHUCIICHUE 17.11.23 tp: S.C 00l
FOMOITOrOB Gersona coIIek_tlon.edu/ru
chemlstrv.ssu.samara.ru
. chem.msu.su
OCc00EHHOCTH XUMHYECKHUX CBOHCTB
31 21.11.23  http://school-

CTHpOJIa

collektion.edu/ru
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chemistry.ssu.samara.ru

. chem.msu.su
Pemenne pacu€THbIX 3a7a4 Ha _
32 OIPe/ICIICHNE MOJICKYIISIPHOI 22.11.23 http:// S_ChOOI'
(opMyIIbI OPraHMYECKOTO BEIIECTBA col Iek_tlon .edu/ru
chemlstrv.ssu.samara.ru
chem.msu.su
33 CrniocoOblI MoTy4eHus U IpUMeHEHUe 24.11.23 http: //s-choo|-
apeHoB collektion.edu/ru
chemistry.ssu.samara.ru
chem.msu.su
FGHCTI/I'-IGCKEUI CBA3b MG)KIIy .
34 pa3IUYHBIMK KIIACCAMK 28.11.23 http:// S_ChOOI'
YTIIEBOIOPOTIOB collek_tlon.edu/ru
chemlstrv.ssu.samara.ru
. chem.msu.su
PaC‘-IeTI)I 110 ypaBHeHI/IHM XUMHUYCCKUX .
35 peakuuii. CucreMaTu3anus u 29.11.23 http:// S_ChOOI_
000011IeHNEe 3HAHU 10 TEME CO"eKtlon'edU/ru
chemlstrv.ssu.samara.ru
chem.msu.su
36 IIpuponueiii ra3. [lomyTHbie 01.12.23 http;//s-chool-
HE(TSHbIC Ta3bl collektion.edu/ru
chemistry.ssu.samara.ru
chem.msu.su
37 KamenHbli1 yrosyib ¥ poIyKThI €r0 02.12.93 http: //S_Ch00|-
nepepaboTKu collektion.edu/ru
chemistry.ssu.samara.ru
38 HedThb 1 crioco6sI eé mepepaboTKH. 08.12.23 chem.msu.su

[Ipumenenne npoIyKTOB

http://school-
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nepepadoTku HePTH

collektion.edu/ru
chemistry.ssu.samara.ru

chem.msu.su
['eHeTrdeckas CBA3b MEXKIY ]
39 Pa3IMYHBIMU KJIacCaMu 12.12.23 h'['[D.//S_C hool-
YR IEBOIOPOOR collek_tlon.edu/ru
chemistry.ssu.samara.ru
T'amoreHonpon3BogHEIE chem.msu.su
40 YIJIEBOIOPOIOB: SIEKTPOHHOE 13.12.23 http://s_chool-
CTPOEHHE; PEaKIMK 3aMEILCHHUS collektion.edu/ru
rajoreHa chemistry.ssu.samara.ru
JlelicTBue mIeIoueh Ha chem.msu.su
a1 FaHOFeHHp?HSBOHHBIe. 15.12.23 http://s_chool-
BsaumoieiicTBIE TUTaIOr€HAIKaHOB collektion.edu/ru
C MarHMeM U IIMHKOM chemistry.ssu.samara.ru
chem.msu.su
2 CI/ICTevMaTI/ISaIII/ISI 1 06001IeHIEe 191223 http://S_ChOOI—
3HaHWH 1Mo pasaeny "Yriesoaopois" collektion.edu/ru
chemistry.ssu.samara.ru
chem.msu.su
43 'I'<OHTpOJ'ILHa$[ pa'('SOTa o TeMe 20.12.23 http: //S_ChOOl-
VTI1eBOI0PO BT collektion.edu/ru
chemistry.ssu.samara.ru
[IpenenbHBIE OTHOATOMHBIE CITUPTHI:
TOMOJIOTUYECKHH psiJl, oO1ias chem.msu.su
4 dbopmyma, cTpoeHre MONEKY, 221223 | http://school-

U30MepHUsl, HOMEHKIIaTypa,
knaccudukanms, puznyeckue
CBOMCTBA

collektion.edu/ru

chemistry.ssu.samara.ru
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XUMHUYECKUE CBOMCTBA MPEAEIbHbBIX

chem.msu.su
http://school-

45 26.12.23 _
OJJHOATOMHBIX CIIHPTOB collektion.edu/ru
chemistry.ssu.samara.ru
chem.msu.su
46 CriocoObI MOTydeHUs U IPUMEHEHUE 27.12.93 http;//s-(;hool-
0/IHOATOMHBIX CITUPTOB collektion.edu/ru
chemistry.ssu.samara.ru
chem.msu.su
[IpocTeie 3¢upsl: HOMEHKIIATYpa U _
47 U30MEpHsi, 0COOCHHOCTH (PH3MUECKUX 29.12.23 http:// S_ChOOI_
1 XUMHYCCKHX CBOMCTB collek_t|on.edu/ru
chemistry.ssu.samara.ru
chem.msu.su
MHoroaToMHbI€ CITUPTHI: htto//school
48 STUJIEHTJIMKOIIb U TJIMLEPUH, UX up: S_C 001
du3HYecKre U XMMHUYECKUE CBOMCTBA CO"eKtlon'edU/ L
chemistry.ssu.samara.ru
chem.msu.su
49 CniocoOsbI oy4eHus U IpUMEHEHUe http: //school-
MHOT'0OaTOMHBIX CIIUPTOB collektion.edu/ru
chemistry.ssu.samara.ru
chem.msu.su
@DeHOII: CTPOEHUE MOJIEKYJIBI, _
50 ¢duznyeckue cBoiictBa. TOKCHUHOCTD http'//S_ChOOI_
derona coIIek_tlon.edu/ru
chemistry.ssu.samara.ru
chem.msu.su
51 XuMu4eckue cBoiicTBa (heHoa http://school-

collektion.edu/ru
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chemistry.ssu.samara.ru

chem.msu.su
52 CrocoObI TIOTy4eH s ¥ IPUMEHEHUE http://school-
dbeHona collektion.edu/ru
chemistry.ssu.samara.ru
ITpaktnueckas pabora Ne 2. Pemenune chem.msu.sy
53 SKCTIIEPUMEHTAIBHBIX 3a]1a4 110 TEME http://s_c hool-
e collek_tlon.edu/ru
chemistry.ssu.samara.ru
chem.msu.su
£4 Cucremarusanus 1 0000IIeHNE http://school-
3HAHMI 110 TEME collektion.edu/ru
chemistry.ssu.samara.ru
Anbaeruipl ¥ KETOHBI: SJIEKTPOHHOE chem.msu.su
&5 CTpPOEeHUE KapOOHMIILHOM IPYIIIILL; http://school-
TOMOJIOTHYECKHE PSIbI, 0OIIast collektion.edu/ru
dbopmymna, u3oMepus U HOMEHKIIATYpa chemistry.ssu.samara.ru
chem.msu.su
55 ATbIErUIBI U KETOHBI: (PU3HIECKHE http://school-
CBOMCTBA; pEaKLUK NPUCOEIMHEHUS collektion.edu/ru
chemistry.ssu.samara.ru
chem.msu.su
57 Peakiiuu oKHUCIICHUS U KaUeCTBEHHBIC http:// school-
peaKkyu ajabIeru0B U KETOHOB collektion.edu/ru
chemistry.ssu.samara.ru
58 CriocoObI MOTy4eHUs aTbICTHIOB U chem.msu.su

KCTOHOB

http://school-



http://www.chemistry.ssu.samara.ru/
http://www.chem.msu.su/rus/elibrary/welcome.html#bases
http://school-collektion.edu/ru
http://school-collektion.edu/ru
http://www.chemistry.ssu.samara.ru/
http://www.chem.msu.su/rus/elibrary/welcome.html#bases
http://school-collektion.edu/ru
http://school-collektion.edu/ru
http://www.chemistry.ssu.samara.ru/
http://www.chem.msu.su/rus/elibrary/welcome.html#bases
http://school-collektion.edu/ru
http://school-collektion.edu/ru
http://www.chemistry.ssu.samara.ru/
http://www.chem.msu.su/rus/elibrary/welcome.html#bases
http://school-collektion.edu/ru
http://school-collektion.edu/ru
http://www.chemistry.ssu.samara.ru/
http://www.chem.msu.su/rus/elibrary/welcome.html#bases
http://school-collektion.edu/ru
http://school-collektion.edu/ru
http://www.chemistry.ssu.samara.ru/
http://www.chem.msu.su/rus/elibrary/welcome.html#bases
http://school-collektion.edu/ru
http://school-collektion.edu/ru
http://www.chemistry.ssu.samara.ru/
http://www.chem.msu.su/rus/elibrary/welcome.html#bases
http://school-collektion.edu/ru
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chem.msu.su
OIHOOCHOBHBIE IIPENIETIBHBIE
59 KapOOHOBBIC KHCIIOTHI, 0COOEHHOCTH http:/ S_ChOOI_
CTPOCHHS UX MOJICKYJI collek_tlon.edu/ru
chemistry.ssu.samara.ru
chem.msu.su
N3omepust 1 HOMEHKIIAaTypa
60 KapOOHOBBIX KHCIIOT, UX (PU3UYECKUE http:// S_ChOOI_
— collektion.edu/ru
chemistry.ssu.samara.ru
chem.msu.su
61 XVMMHUYECKUE CBOWCTBA IIPEIEIbHBIX http://school-
OJITHOOCHOBHBIX KapOOHOBBIX KHUCIIOT collektion.edu/ru
chemistry.ssu.samara.ru
y y chem.msu.su
Oco0eHHOCTH CBOMCTB MypaBbHUHON
62 KUCIOTHL. MHOrooGpasue http:// S_ChOOI_
KapOOHOBBIX KUCIIOT collek_tlon.edu/ ru
chemistry.ssu.samara.ru
Oco0OeHHOCTH CBOMCTB:
HEIIPEEIbHBIX U apOMaTUYECKUX chem.msu.su
63 KapOOHOBBIX, TUKapOOHOBBIX, http://school-
THAPOKCHKAPOOHOBBIX KHCIIOT. collektion.edu/ru
HpeI[CTaBI/ITeJII/I BBICHIHNX Kap6OHOBLIX Chemistrv_ssu_samara_ru
KHUCJIOT
chem.msu.su
64 ITonaTne o0 NpOU3BOIHBIX http://school-

KapOOHOBBIX KUCIIOT

collektion.edu/ru

chemistry.ssu.samara.ru
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CriocoObI mostyueHus 1 IpUMEHEHNE

chem.msu.su
http://school-

° KapOOHOBBIX KHCIIOT collektion.edu/ru
chemistry.ssu.samara.ru
. chem.msu.su
CrnosxHbIe 3(DUPBI: TOMOJIOTHYECKUAN
66 pan, obmas GopMyna, H30MepHs 1 h’['[DZ//S_C hool-
HOMEHKIATYPa collek_tlon.edu/ru
chemistry.ssu.samara.ru
chem.msu.su
67 dusndeckre U XMUMHUYECKIE CBOMCTBA http://school-
>¢upos collektion.edu/ru
chemistry.ssu.samara.ru
Pewenne pacy€THbIX 3a1a4: 110 chem.msu.su
68 YPaBHEHUIO XUMUYECKOW pEaKLUU, HA http: //school-
ONPENEIIEHUE MOJIEKYJIIPHOU collektion.edu/ru
(hopMyITBI OPraHNIECKOro BELIECTBA chemistry.ssu.samara.ru
[IpakTuueckas padora Ne 3. Pemenue chem.msu.su
69 JKCIIEPUMEHTAJBHBIX 33/1a4 110 TEME http://school-
"Kap6onoBsie kucnoThl. C0KHbBIE collektion.edu/ru
apupsr" chemistry.ssu.samara.ru
chem.msu.su
70 Kupsr: ctpoenue, puznveckue u http://school-
XUMHYECKHE CBOMCTBA (THAPOIU3) collektion.edu/ru
chemistry.ssu.samara.ru
OCOOEHHOCTH CBOMCTB KHPOB, chem.msu.su
71 COJIEpXKAIINX OCTATKHU HETIPEAEIbHBIX http://school-

YKUPHBIX KUcaoT. XKupsl B npupoae

collektion.edu/ru
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chemistry.ssu.samara.ru

Mpli1a KaK COJIM BBICIIUX KapOOHOBBIX chem.msu.su
79 KHCJIOT, UX MOJOIIee JCHCTBHE. http://school-
TTonsATME O CHHTETUYECKUX MOIOIITUX collektion.edu/ru
cpexctax (CMC) chemistry.ssu.samara.ru
chem.msu.su
['enetuueckas CBsA3b YIiIeBOJAOPOIOB
73 1 KHCIIOPOJICOACPKAIINX http://s_c hool-
OpPraHWYECKUX BEIIECTB COIIEk_tlon'edUI ru
chemistry.ssu.samara.ru
chem.msu.su
74 Pacuérel no ypaBHEHUSIM XUMUYECKUX http://school-
peakuuit collektion.edu/ru
chemistry.ssu.samara.ru
chem.msu.su
75 CucremMaru3anus 1 00001IeHIE http://school-
3HAHMI 110 TeMe collektion.edu/ru
chemistry.ssu.samara.ru
chem.msu.su
OO0m1as XxapakTepucTUKa YIJI€BOJIOB U
76 Kiaccuukanus yriieBoaoB (MOHO-, http://S_ChOOI_
M- ¥ TIOMHCAXapHTE) collek_tlon.edu/ru
chemistry.ssu.samara.ru
chem.msu.su
77 Momnocaxapupsl: hpu3nuecKue h'['[DZ //school-
CBOICTBA M HAXOXKJECHHUE B IPUPOJIE collektion.edu/ru
chemistry.ssu.samara.ru
78 [IpuMeHeHue I0KOo35l, €€ 3HaUYCHUE B chem.msu.su

KUBHCACATCIIBHOCTH OpraHnu3mMa

http://school-
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collektion.edu/ru
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chem.msu.su
Hucaxapupl: caxaposa, MajabT03a U
79 nakto3a. Haxoxenue B mpupose n h’['[DZ//S_C hool-
HNPUMEHEHHUE JUCaXapUuI0B col |ek_'[IOI’l .edu/ru
chemistry.ssu.samara.ru
[Tonucaxapusl: cTpoeHue chem. msu.su
80 MaKpOMOJIEKYJ, PU3NYECKUe U http://s_c hool-
XUMHUYECKHE CBOMCTBA, IPUMCHCHHE CO”eKtlon'edUI ru
chemistry.ssu.samara.ru
chem.msu.su
81 [TonsiTHe 006 UCKYCCTBEHHBIX http://school-
BOJIOKHAX collektion.edu/ru
chemistry.ssu.samara.ru
Pemenne pacdeTHsIX 3a/1a4 HA chem.msu.su
82 OnpeAeseHUe JOJIHM BbIX0/1a MPOAYKTa http://school-
pPEaKUUU OT TEOPETUYECKHU collektion.edu/ru
BO3MOKHOTO chemistry.ssu.samara.ru
chem.msu.su
83 Cucremarusanus 1 00001eHne http://school-
3HAHMH 110 pasjieny collektion.edu/ru
chemistry.ssu.samara.ru
chem.msu.su
KonTpomnpHas pabota mo Teme
84 "Kucnopoiconepxaniue http://S_C hool-
OpraHUYEeCKHUE CoequHEHNs" CO"ek_tIOH'EdU/ru
chemistry.ssu.samara.ru
85 AMWHBIL: KTaccupUKaIus, CTPOCHUE chem.msu.su
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MOJIEKYI, 0011as popmyiia, H3o0Mepus,
HOMEHKJIaTypa v (pru3nuecKue
CBOMCTBa

http://school-

collektion.edu/ru

chemistry.ssu.samara.ru

chem.msu.su
86 XUMHYECKHE CBOICTBA http://school-
anndaTUIECKUX aMUHOB collektion.edu/ru
chemistry.ssu.samara.ru
chem.msu.su
AHWIMH: CTPOCHUE aHUIIMHA,
87 0COOCHHOCTH XMMHUYECKUX CBOWMCTB http://s_c hool-
S collektion.edu/ru
chemistry.ssu.samara.ru
chem.msu.su
88 CriocoObI MoTyueH s U IPUMEHEHUE http://school-
amndaTUIECKUX aMUHOB collektion.edu/ru
chemistry.ssu.samara.ru
AMUHOKHCIIOTHI: HOMEHKJIAaTypa u chem.msu.su
89 u30MepHs, PU3MUECKHEe CBOHCTBA. http://school-
OrtieNbHbIE IPEICTABUTENH O collektion.edu/ru
AMHHOKHUCIIOT chemistry.ssu.samara.ru
XHUMHUYECKHE CBOMCTBA aMHHOKHCIIOT, chem.msu.su
90 MX OMOJIOTHYECKOE 3HAYCHHE http://school-
aMuHOKUCI0T. CUHTE3 U TMAPOJIN3 collektion.edu/ru
TIETITHIOB chemistry.ssu.samara.ru
chem.msu.su
o1 Benku Kak IpupoaHbIE MOJTUMEPEI, http://school-

CTPYKTYPHI OCITKOB

collektion.edu/ru
chemistry.ssu.samara.ru
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chem.msu.su
http://school-

92 XUMUYECKUE CBOMCTBA OEIIKOB 5
collektion.edu/ru
chemistry.ssu.samara.ru

A3o0TcozepiKalye chem.msu.su

03 reTepOLMKINYECKHE COeTHHEHHS. http://school-
HyKJIEMHOBBIE KMCIIOTBI: COCTAB, collektion.edu/ru
CTPOCHHE U OMOJIOTHYECKas POJb chemistry_ssu.samara.ru
[IpakTuueckas padora Ne 4. Pemenue chem.msu.su

Y SKCIIEpUMEHTANBHBIX 337124 10 TEMe http://school-

" A30TCOZIepIKALIIE OPraHUYESCKUE collektion.edu/ru
coequHeHus" chemistry.ssu.samara.ru
IIpaktiyeckas padora Ne 5. Penenue chem.msu.su

o5 IKCIIEPUMEHTAIBHBIX 3a/1a4 [0 TEME http://school-

"Pacro3HaBaHHE OPraHUYECKHUX collektion.edu/ru

COCIIMHCHHIT" chemistry.ssu.samara.ru

chem.msu.su
KonrtposnbHast pabota mo Teme
96 "A3zoTCcoaepKaliue OpraHudecKue http://s_c hool-

coommes” collek_tlon.edu/ru
chemistry.ssu.samara.ru

OCHOBHBIE TIOHATHS XUMHH chem.msu.su

97 BBICOKOMOJIEKYIISIPHBIX COEIMHEHHUN 1 http://school-

METO/IbI MX CHHTE3a — collektion.edu/ru
TIOJIMMEPH3ALMS ¥ IOJMKOHICHCALUS chemistry.ssu.samara.ru
chem.msu.su
[Lmactmaccel. YTunuzanus u
98 http://school-

nepepaboTKa MiacTuKa

collektion.edu/ru
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chem.msu.su
99 DacToMepbl: HATYpaIbHBIH 1 http://school-
CHHTETHUYECKUE KaydyKH. Pesuna collektion.edu/ru
chemistry.ssu.samara.ru
BonokHa: HaTypalibHBbIE, chem.msu.su
100 HCKYCCTBEHHbIE, CHHTETHYECKHE. 1 http://school-
IMoMMepHI CIEHUaTbHOTO collektion.edu/ru
HA3HAYCHHS chemistry.ssu.samara.ru
IIpakTuueckas pabora Ne 6. Pernenne chem.msu.su
101 DKCIIEPUMEHTAIBHBIX 33124 [10 TEME 1 http://school-
"Pacro3HaBaHKE IIIACTMACC U collektion.edu/ru
BOJIOKOH" chemistry.ssu.samara.ru
chem.msu.su
O00011eHNEe U CUCTEMATU3ALIS
102 U3y4EHHOI'0 MaTepuania Mo Teme 1 httDZ//S_C hool-
"BBICOKOMOJIEKYJISIPHBIE COEUHEHMS" col Iektlon £edu/ru
chemistry.ssu.samara.ru
OBIIEE KOJIMYECTBO YACOB I10 102

[NPOTPAMME
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11 KJIACC

Kosun4yecTBo 4acos JJIeKTPOHHbIE
Ne ara ugposbie
n/n Tema ypoka Bcero Konrpoabueie  Ipaxrueckue fl[SY‘IeHI/Iﬂ :)Iﬁl?al;osaTeanme
padoThI padoTshI pecypes:
1 Atom. CocTaB aTOMHBIX siiep. XUMUYECKUI 1
aneMeHT. M30Torbl
5 CTpoeHHe IEKTPOHHBIX 000I0YCK aTOMOB, 1
KBaHTOBBIE YHUCIIA
3 Kitaccudukanust XMMIUYEeCKHX JIEMEHTOB (S-, 1
p-, d-, f-aemeHTHI)
4 Pacripenenenue 31€KTPOHOB 110 ATOMHBIM 1
opouTaIIM
ONeKTPOHHbIE KOH(UTYpaIIK AaTOMOB
5 AJIEMEHTOB B OCHOBHOM M BO30YKIEHHOM 1
COCTOSIHUH
6 ONeKTPOHHbIE KOH(UTYpaAIIN HOHOB. 1
DIEeKTPOOTPULIATETLHOCTh
Ilepuonnueckuii 3akoH u llepnoanueckas
7 cucTeMa XMMU4ecKux annementoB /1. U. 1
MeHieneeBa, CBA3b C COBPEMEHHOM TEOpHUEN
CTPOCHHUSI aTOMOB
3aKOHOMEPHOCTU U3MEHEHUSI CBOMCTB
8 XUMHUYECKHX DJIEMEHTOB U 00pa3yeMbIX HMH 1
MPOCTHIX U CIOKHBIX BEUIECTB MO TPYIIAM U
nepuoaam
9 CucremaTtu3zaiys u 0000IICHHE 3HAHUN TTO 1




TEMEC

10

11

12

Buner xumnueckoil cBsa3u. MexaHu3MEl
00pa3oBaHusi KOBAJICHTHOM CBSI3H.
Bonopoanas cBsizb. MexMoseKkyispHbie
B3aNMOICUCTBHSA

BaneHTHOCTE U BaJIEHTHBIE BO3MOKHOCTH
aToMOB. CBS3b 2JIEKTPOHHOM CTPYKTYPBI
MOJIEKYJI C UX T€OMETPUUECKUM CTPOCHUEM

Hpe,I[CTaBJ'IeHI/IH O KOMIIJICKCHBIX
COCIUHCHUAX: COCTAB U HOMCHKJIATypa

13

BemecTBa MOJIEKYIIPHOTO U
HEMOJIEKYJIIPHOTO CTpoeHus. Tumbl
KPUCTAJNINYECKUX PEILETOK U CBOMCTBA
BEIIECTB

14

15

16

[TonsATHE O AUCTIEPCHBIX CUCTEMAX.
IIpencraBnenne 0 KOIOUAHBIX pacTBOPax
VcTrHHBIE PacTBOPHI: HACHIIIEHHBIE U
HEHACBIILEHHbIE, PACTBOPUMOCTb.
Kpucramnornaparst

CriocoOb! BeIpaXKEeHUsI KOHIIEHTPALUU
pacTBOpOB

17

Pemenne 3ama4u ¢ HCoOab30BaHUEM ITOHATHI
"MaccoBas J10J151 paCTBOPEHHOTO BemecTna',
"MoJsipHasi KOHUEHTpaus'"

18

19

Knaccudukanus u HoMeHKIaTypa
HCOpFaHI/I‘—IeCKI/IX BCIIIECTB
CucremMaruzaius 1 0000IIeHe 3HAHUH 110
TeMe




20

21

22

KonTtponsHas padora o temam "CtpoeHue
aroMma. [lepuonuueckuii 3aKOH 1
[Tepuonnueckas cucTeMa XMMHYECKUX
anemenToB JI. 1. Menpaeneesa", "Ctpoenue
BemecTBa. MHOroo6pasue BemniecTn"

Knaccudukanus XUuMHYECKUX PEeaKIuii B
HEOPraHWYECKOW M OPraHuYeCKON XUMUU.
3aKOH COXpaHEHMs MacChl BEIIECTB; 3aKOH
COXpaHEHUs U TIPEBPALICHUS SHEPTUU TTPU
XUMHUYECKHUX PEaKIUIX

TernoBbie 3 (GEKTh XUMUYECKUX PEaKIHii.
Tepmoxumuyeckne ypaBHEHUS

23

24

25

Brruucnenus 1o ypaBHEHHUSIM XUMHUYECKUX
peaKkui 1 TEPMOXUMHUYECKUM YPABHEHUSIM
CKOpOCTbh XMMMUYECKOH pPEaKLH, €€
3aBHCUMOCTH OT Pa3IMYHBIX (PAKTOPOB.
Karanus u xaTanu3aropsl

I'omoreHHsIe U IFeTCPOrcHHBIC PCAKIINN

26

27

28

[IpakTuueckas pabora Ne 1 o teme
"BnusiHue pa3inyHbIX GaKTOpOB HA
CKOPOCTh XUMHUYECKOW peakiuu"

OO6patumMble 1 HEOOpATUMBbIE PEAKIINH.
XHUMHYECKOE PaBHOBECHE
[IpakTuueckas padora Ne 2 o reme

"BausiHue pa3nuuHbIX GaKTOpPOB Ha
M10JIO’KEHNE XUMHUUYECKOTO PAaBHOBECHS"

29

DnekTponuTrudeckas aucconuanus. CHUiibHbIC
U ciabpie IeKTpoauThl. CTeneHb




Jucconruanu

HNonnoe npousseaenue Boapl. Cpeaa BOIHBIX

30 pactBopoB. Bonmopoansrit mokazatens (pH)
pacTtBopa

31 I'maponus coneit. Peakiuu, mpotekaronme B
pacTBOpax AJIEKTPOJIUTOB
[IpakTuueckas padora Ne 3 o reme

32 "XuMu4ecKe peakiuy B pacTBOpax
3JIEKTPOJIUTOB"
OKHCIUTENbHO-BOCCTAHOBUTEIHHBIC

33 peakuuu. BaxHeWme OKUCIUTENH U
BOCCTAaHOBUTEIIHN

34 MeTto/1 31eKTPOHHOTO (3JIEKTOHHO-MOHHOTO)
OanaHca

35 DIIEKTPOJIN3 PACTBOPOB U PACILIIABOB
BEILIECTB

36 Pemenue 3a1a4 pa3nuyHBIX THIIOB

37 Pemienue 3agau pa3auyHbIX TUIOB

38 Cucremarusanus 1 0000IeHNE 3HAHUHN 110
TeMe "XumMnueckue peakiuu'

39 KonTtponbHas pabora o Teme "Xumuueckue
peakun"
[Tonoxenue Hemetaos B [lepuoanueckoit

40 cucTeMe XMMUYeCKUX aieMenToB /1. U.
MenzeneeBa 1 0COOEHHOCTH CTPOSHUS UX
atomoB. du3nyeckue CBONCTBA HEMETAIIJIOB

41 AnoTponusi HEeMETaIoB (Ha IpUMepe

KHCTIOpoJia, cephl, (hocdopa u yriaepoaa)




Bopopona: nony4yenue, Gpusndeckue u

42 XUMHYECKHE CBOMCTBA. [ napu bl
l"amorensl: HAXOXKIEHHUE B IPUPOJE, CIIOCOOBI

43 NOJy4YeHUs1, PU3NIECKUE U XUMUYECKHE
CBOMCTBa
I"anorenoBoiopoabl. Baxkneiue

44 KHUCIIOPOJICOIEPIKALINE COSAMHEHUS
raJIOTeHOB
JlabopaTopHble U MTPOMBIIITICHHBIE CIIOCOOBI

45 nonyueHus ranoreHoB. [Ipumenenue
TaJIOTeHOB M UX COCTUHEHHI
[IpakTuueckas padora Ne 4. Pemenue

46 9KCIIEPUMEHTANBHBIX 3aa4 10 TeME
"T"anorensr”
Kucnopon: nabopatopHsie u

47 MIPOMBIIIJICHHBIE CIIOCOOBI MTOTYICHHSI,
¢duznueckue U xumudeckue ceorcTra. O30H.
[TpuMmeHeHne KUCIopo/ia U 030Ha

48 OKCHUIBI ¥ IEPOKCHIBI

49 Pemienue 3a1au pa3auyHbIX TUIOB
Cepa: HaXOXJICHHE B TIPUPOJIC, CTIOCOOBI

50 MOJTyYeHUsI, PU3NICCKUE H XUMUICCKHE
CBOMCTBA

51 CepoBoaopon, CyabhuIbI

59 Kucnopopaconepxamme coeTnHEHHSI CEPHI.
Oco0eHHOCTH CBOMCTB CEpHON KHCIOTHI

53 [Tpaktuueckas padora Ne 5. Pemnienne

3KCIEpUMEHTaNBHBIX 3a7a4 1o Teme "Cepa u




eé coequHeHus"

A30T: HaXO0XKJICHHE B TIPUPOJIE, CITOCOOBI

o4 MOJy4YeHUs1, PU3NIECKUE U XUMUYECKHE
CBOMCTBAa. AMMHAK, HUTPHU/IbI

55 Kucnoponconepsxaiue coequHEHHsI a30Ta.
Oco0eHHOCTH CBOICTB a30THOM KUCIIOTHI

56 [Ipumenenue a30Ta U €ro COSAMHEHUH.
A3oTHBIE yoOpeHus
docdop: HAXOKAECHUE B IPUPOJIE, CIOCOOBI

o7 NOJTy4YeHUsI, PU3NIECKUE U XUMUYECKHE
cBoiictBa. Pochuast u pochun

58 Oxkcunsl pocdopa, pochopcoaepxaiine
kucnotbl. Comu pochopHO KUCTOTHI

59 [Ipumenenue docdopa u ero coeTMHEHUH.
®dochopubie ynoOpeHus
[IpakTuueckas pabora Ne 6. Pemenue

60 IKCIIEPUMEHTAIBHBIX 3a/1a4 110 TeMe "A30T H
dbocdop u ux coenuHeHus"
VYraepon: HaXoXJeHHE B IPUPO/JIE,

61 aJIOTPOIHbIE MOAUUKALNHY; (U3HUECKHE U
XUMHYECKHE CBOWCTBA, TPIMEHEHHE

62 Oxcupn yriepoaa(ll), oxkeun yriepona(1V),
yroJjibHast KUCJIOTa U €€ coln

63 Pemenne 3a1a4 pa3muyHBIX THIIOB
Kpemuuii: HaxoxJieHHue B IPUPOJIE, CIIOCOObI

64 MOJy4eHHUs1, PU3NUECKUE U XUMUYECKHE
CBOMCTBa

65 Oxkcua kpemuusi(1V), kpemHueBast KHCIIOTA,




CHJIMKAThI

[IprMeHeHre KpEMHHUS ¥ €T0 COSTMHEHUH.

06 CrekIi0, ero MmoJiyueHue, BUIbI CTEKIIa

67 Pemenue 3aay pa3nu4HbIX TUIIOB

68 CucremaTtu3zaiys U 0000IICHHE 3HAHUN TT0
teme "Hemeramibr"

69 KoHTtpoinbHas padora mo Teme "HemeTamnsr"

20 AHanm3 pe3yinbTaToB KOHTPOJILHOW PaObOTHI,
KOPPEKIHsI OIUO0K
[Tonoxxenue metamios B [leproaunueckoit

71 CUCTEME XUMHUYECKHX DJIEMEHTOB.
Oco0eHHOCTH CTPOEHUS 3JEKTPOHHBIX
000J10Y€K aTOMOB METAJIJIOB

79 O6mue ¢puznyeckre CBOMCTBa METAIIOB.
[IpuMeHeHHEe METAIIOB B OBITY M TEXHUKE

73 Cmnassl MetaioB. Kopposust metannos

74 Pemenne 3a1a4d pa3nu4HbIX TUIIOB
DNEKTPOXUMHUYECKHUH Psil HAMPsHKEHUN

75 MeTansoB. O01mue crnocoObl MOTyYeHHS
METAJIJIOB
OO6mas xapakrepuctuka MmetayioB |A-
rpynnsl [lepuoanyueckoit cucTeMbl

76 XAMHUYECKHX 3JIEMEHTOB. HaTpuii u kanui:
nonyueHue, GU3ndecKue U XUMHUIECKHe
CBOICTBa, MPUMEHEHHE MTPOCTHIX BEIIECTB U
UX COCOUHEHUU

77 Oo6mas xapakrepuctuka metamioB |1A-

rpymmsl llepruoauyeckoi cucteMsl




XUMHUYECKHX DJIEMEHTOB. Maruuu u

KaJIBIIWIA: TTOJTy4eHre, (GU3nIecKue u
XUMHYECKHE CBOMCTBA, MPUMEHECHHUE
MPOCTHIX BEUIECTB U UX COCTUHEHUMN

78

79

80

JXKéctkocTh BOJBI M CITOCOOBI €€ yCTpaHeHHS

AJTOMUHUN: TIOJTyYeHHE, PU3NUECKHE U
XUMHUYECKHE CBONCTBA, IPUMEHEHHE

AMdoTepHbIe CBOMCTBA OKCHIA U
TUAPOKCUA aTIOMUHUS,
TUIPOKCOKOMILIIEKCHI aTFOMUHUS, UX
pUMEHEHUE

81

Pemenne 3aa4 pas3sIM4YHbIX TUIIOB

82

83

84

[TpakTuueckast pabota Ne 7. Pemenue
DKCIIEPUMEHTAIIBHBIX 334a4 110 TEME
"MeTasuibl TIaBHBIX oArpymnn”

OO11ast XapakTepUCTHKA METAJIJIOB
no6ouHsIx noarpymi (b-rpymm)
[Tepuonuueckoil cuCTEMbl XUMHUECKUX
3IIEMEHTOB

dusnyeckrue U XMMHUYECKHE CBOMCTBA Xpoma
u €ro COCHHHCHHﬁ, HUX IPUMCHCHUC

85

Baxwuelimme coenMHEeHNsI MapraHia.
[TepmanranaT kajiusi, €ro OKUCIUTEIbHbBIE
CBOMCTBA

86

dusnueckre 1 XMUMHUYECKHE CBOICTBA JKejle3a
u ero coenuHeHun. [lomydenne n
IIPUMEHEHHUE CIUIaBOB XKelle3a

87

dusnyeckue U XUMUYECKUE CBOMCTBA MeIU U




€€ COCIMHEHMM, UX IPUMEHEHUE

duzndyeckre U XUMHUYECKIE CBOMCTBA OWMHKa

88 U €T0 COCMHEHUH, UX MPUMEHEHHE.
I'mapOKCOKOMILIEKCHI IMHKA
[TpakTuueckas padora Ne 8. Pemenne

89 9KCIIEPUMEHTAIIBHBIX 3aa4 10 TeMe
"MeTasibpl TOOOYHBIX MOArpyMI"

90 Pemenue 3a1a4 pa3nuvHbIX TUTIOB

01 O06001IeHre U CUCTEeMAaTH3AIHS H3YYEHHOTO
Martepuaina o teme "Mertanibr"

92 KoHTtpoinbHas padora o teme "Mertamibt"

93 AHanm3 pe3yinbTaToB KOHTPOJIBLHON PabOTHI,
KOPPEKIHsI OMUO0K
Posib xuMuu B obecrieueHNH yCTOHYUBOTO

94 pa3BuTHs yenoBeuecTBa. [lonsaTue o
HAYYHBIX METO/aX MCCIIEIOBAHNUS BEIIECTB
HayuHble npuHIUIIBI OpraHu3auu

95 XMMHUYECKOT0 IIPOU3BO/ICTBA.
[TpompblIIIeHHbIE CIOCOOBI MOTYYSHHS
BaKHEHIIINX BEIIECTB

96 XUMHUECKOE 3arps3HEHUE OKPYXKaromei
CpeZbl M €ro MOCIEICTBUS

97 XHUMHS U 310pOBbE YEITOBEKA.
JlexapcTBeHHBIE CpeCcTBa

08 Xumus . Ponb xumun B o0ecrieueHIN
MUILEBOM 6e30MacHOCTH

99 Kocmernueckue u napgromepHbie CpeicTBa.

BriToBag xumus




XuMHs B CTPOUTENBCTBE. BaskHeiue

100 CTPOUTEIIbHBIE U KOHCTPYKIIMOHHBIC 1
MaTepuabl
101 XuMus B CEINBCKOM XO35IMCTBE. 1
Opranuyeckue U MUHEpaJIbHbIE y100peHus
102 CucreMmarusanys U 0000IeHNE 3HAHUI 110 1
TeMe
OBIIEE KOJIMYECTBO YACOB I10 102

I[TPOT'PAMME




YYEBHO-METOJNYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O
MMPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1J151 YYHEHUKA

1. Xumus. 10 knacc. YueOHuk. Yrmyonenusiii ypoBenb aBropsl O. C. ['abpuernsin,
N. T. Octpoymos, C. IO. ITonomapes 368 c.-M.: [Ipoda, 2017

2. Xumus. 11 knace. YueOHuk. Yrayonenusiit ypoeHs aBropsl O. C. ['abpuerss,
I'. T. JIeicoBa 408 c.- M.: Jlpoda, 2016

METOANYECKHUE MATEPUAJIBI IJIS1 YUUTEJIA

1. Meroanueckoe mocooue. 10 kiacc (aBropsr O. C. ['abpuensn, A. B. Surykosa).
176 c.

2. Hacronpnas kaura yaurens. 10 kimace. [IpodunbHsiii ypoBens aBTopsl O. C.
IMabpuensu, U. I'. Octpoymos. 480c.

3. Kaura ms yuurtens. 11 xknacc. Yacts 1. [Tocobue mns yaureneit aBropsl O. C.
["abpuensu, I'. I'. JIsicoBa, A. I'. BBeaeHnckas

4. Kuaura ans yuutens. 11 knacc. Yacts 1. [Tocobue mist yuureneit apropst O. C.
["abpuensy, I'. I'. JIbicoBa, A. I'. Beaenckas 320c.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbl CETU UHTEPHET
1. http://www.fipi.ru [Topran ®UIU — denepanbHblil HHCTUTYT MEIArOTUYECKUX H3MEPEHHA
2. http://www.ege.edu.ru [Topran EI'D (nndopmanmonnoit nogaepxku EI'D)

3. http://www.probaege.edu.ru [Topran Exunbrii 5x3ameH

4. Mopynu 3JIEKTPOHHBIX 00pa3oBaTebHBIX pecypcoB «Xumus» - http://fcior.edu.ru

5. "Oprannyeckas xumus" DIEKTPOHHBIN YUeOHUK JUIs CpEAHEN MIKOIbI. (aBTOpPHI - [lepsOuna,
Kanrapusi, ConoBos, Camapckuii yHuBepcHUTeT, Kad. opr. xumun) - chemistry.ssu.samara.ru
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