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HOACHUTEJBHASA 3AIINCKA

Pabouas mporpaMMa mo XMMHUU Ha YpOBHE CPEIHEro 00IIero oOpa3zoBaHUs
pa3zpabotrana Ha ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-®3 «O6
oOpazoBanuu B Poccuiickoii ®@enepannn», TpeOOBaHUI K pe3yjbTaTaM OCBOEHUS
benepanbHOi oOpazoBaTeIbHOM pOrpaMMbl CpEeIHEro o011ero
obpazoBanusi(POIl COO), npencrabieHHbix B denepanibHOM TOCYyAapCTBEHHOM
obpazoBarenpHoM cranaapre COO, c¢ yuérom KoHuenmuu mnpenogaBaHusl
yueOHOTo mpeaMeTa «XUMHs» B 00pa3oBaTeIbHBIX OpraHu3anusx Poccuiickoit
denepanuy, pealn3ylOlIUX OCHOBHBIE 0O0pa3oBaTelbHBIE MPOrPAMMBI, U
OCHOBHBIX TMoyokeHui «Crpareruu pa3BUTHS BocnuTanusa B Poccuiickoit
Odenepanuu Ha niepuoa 1o 2025 roma» (Pacmopsikxenue IlpaBurenbctBa PO ot
29.05. 2015 Ne 996 - p.).

XuUMHUSL HAa YpPOBHE YIIIyOJIEHHOTO H3YyUYECHHUS 3aHUMAET Ba)KHOE MECTO B
CHUCTEME €CTECTBEHHO-HAy4yHOTO oOpa3zoBanus ydamuxcs 10-11 xmaccos.
N3yuenne mnpenmera, peaauzyemMoe B yClIoBHSAX U} depeHIMpOBAHHOTO,
npoduibHOrO 00y4YeHUs, NpPU3BAHO OOeCneYuTh O00IIe00pa30BaTEIbHYIO0 M
OOIIEKYIbTYPHYIO TOJTOTOBKY BBIIMYCKHUKOB IIIKOJIBI, HEOOXOAMMYIO  JUIS
aJjanTaluyi UX K ObICTPO MEHSIIOIIMMCS YCIOBHUSAM KU3HU B COLIMYME, a TaKXKe s
MPOJIOJKEHUS OOYYEHUsI B OpraHU3aLMSIX MPOPECCHOHAIBHOIO 00pa3OBaHMs, B
KOTOPBIX XUMUS SIBISETCA OJHON U3 MPUOPUTETHBIX TUCIIUIUINH.

B mporpamme no XWMuUM Ha3HAUYECHHE MpeaMeTra «XUMHSD IOIy4aeT
noJpOOHYI0  WHTEPHPETAUI0 B  COOTBETCTBUM C  OCHOBOIIOJIAraroIIMMHU
nonoxenusiMu OGI'OC COO o B3anMOOOYCIOBICHHOCTH IIE€JIEH, COAep:KaHUS,
pe3yabTatoB OOy4YeHUs] U TPeOOBAaHMM K YPOBHIO IOJTOTOBKU BBIITYCKHHUKOB.
CBUIETENHCTBOM TOMY SIBIISIFOTCS CJEAYIONIME BBINOJHIEMbIE MPOrpaMMON IO
XUMUU QYHKIIUH:

e HMHPOPMALMOHHO-METOJIMYECKAS, pealn3anusi KOTOpOl obecreunBaeT
MOJIy4YeHUE TPEACTaBICHUSI O LENAX, COJEpkKaHWUU, OOIIEH CTpaTeruu
oOy4eHUs, BOCIUTAHUS U Pa3BUTHS O0YUAIOIINXCS CPEJICTBAMU TIPEIMETA,
M3y4aeMoOro B paMKax KOHKPETHOTO MpOoduIs;

e OpraHU3alMOHHO-TUIAHUPYIOIIAs, KOTOpast npeaycMaTpuBaeT
OTpEe/ICJICHUE: TPUHLMUIIOB CTPYKTYPUPOBAHUSI U TOCJIEIOBATEIBHOCTH
U3Yy4YeHUs] y4eOHOro marepuana, KOJWYECTBEHHBIX M KAaYeCTBEHHBIX €ro
XapaKTEPUCTHK; TOIXO0JI0B K (DOPMUPOBAHUIO COMEPKATEIHHOW OCHOBBI
KOHTPOJII M OIIEHKH 00pa3oBaTENbHBIX JOCTHKEHUN O0O0yJaronuxcs B
paMKax HWTOTOBOW arrectaniud B (OpMe eIUHOTO TOCYAapCTBEHHOTO
AK3aMeHa M0 XUMUH.

[Tporpamma aj1st yriryOa€HHOTO U3yUCHUST XUMUU:



e YCTaHaBIMBAET WHBAPHMAHTHOE MPEIMETHOE COepX)aHHe, 00s3aTeabHOe
JUIS M3yYeHUsT B paMKaxX OTICNbHBIX MNpoduiel, MpeaycMaTpuBaeT
pacmpejielieHie W CTPYKTYpUPOBaHHME €ro 1o KJaccaMm, OCHOBHBIM
coJiep>KaTelIbHbIM JIMHUSIM/pa3/ieiaM Kypca;

e HaéT MPUMEpPHOE pacHpelielieHne y4eOHOTO BpPEMEHH, PEKOMEHIYEeMOTO
JUTSL U3YYCHHSI OTACIBHBIX TEM;

e TIMpeajaraeT MPUMEPHYI0 TOCIEAOBATEIbHOCTh H3y4eHHUs Y4eOHOro
Matepuana ¢ y4€ToM JIOTUKH MOCTPOEHUSl Kypca, BHYTPUIIPEAMETHBIX U
MEXITPEIMETHBIX CBSI3EH;

e AT METOJMYECKYIO MHTEPIIPETAIMIO 1IeJe U 3a7a4 U3ydeHusl IpeaIMeTa
Ha yriyOJIE€HHOM YpOBHE C YU4ETOM COBPEMEHHBIX MPUOPUTETOB B CUCTEME
cpemHero oOmEero o0Opa3oBaHUsA, COJAEPKATEIBHON XapaKTEPUCTHKU
IUTAHUPYEMBIX ~ PE3yJbTaTOB OCBOEHHS OCHOBHOW 00pa30BaTENIbHOU
IPOrpaMMBbI CpEIHETO o01iero oOpa3oBaHHUs (JIMYHOCTHBIX,
METanpeIMETHbIX, MPEAMETHBIX), @ TaKXKe C y4E€TOM OCHOBHBIX BHJIOB
y4eOHO-TI03HABATENIbHBIX  JIEUCTBUH  OOydaromierocss IO OCBOCHUIO
COJIEpKaHuUs TIpeaMeETa.

[Io BceM Ha3BaHHBIM MO3UIMSAM B MPOTPaAMME MO XUMHUHU TMPETYCMOTpEHa
IPEEMCTBEHHOCTh C OOy4eHHMEM XHMHUU Ha YpPOBHE OCHOBHOTO OOIIETo
oOpa3oBaHMs. 3a IpeneJaMH YCTAHOBJIEHHOM MporpaMMoil MO  XUMHH
00s3aTeNbHON (MHBApUAHTHOM) COCTABIISIIOUIEH COAEpXaHUs y4eOHOro mpeamera
«XuMus» OCTAa€TCs BO3MOXHOCTh BBIOOpAa €ro BapUAaTUBHOM COCTAaBIIAIOLICH,
KOTOpasi JOJDKHA OIpPEeNessThCsl B COOTBETCTBUM C HAmpaBlI€HHUEM KOHKPETHOIO
npoduiis 00yueHus.

B cootBerctBUM ¢ KoHHenTyanbHbiMU modoxkeHusiMu OI'OC COO o
Ha3HAYCHUH TMpPEeIMETOB 0a30BOr0 W YriyONE€HHOTO YypOBHEH B CHCTEME
nuddepeHIMpOBaHHOTO OOYyYEHHsT HAa YPOBHE CpeIHEro oO0miero oOpa3oBaHUs
XUMHSI Ha YpOBHE YINIyOJIEHHOTO W3Y4YEHHsl HallpaBlIeH Ha peau3aluio
IPEEMCTBEHHOCTH C  MOCIEAYIOIIUM  3TaloM  TOJYy4YeHUS  XUMHUYECKOTrO
oOpa3oBaHHsI B paMKax M3yYeHHUs CIEUUAIbHBIX €CTECTBEHHO-HAYYHBIX |
XUMHUYECKUX NUCIUIUIMH B By3aX M OPTaHU3AIUSAX CpeIHero mpodecCHOHaIbLHOTO
oOpa3zoBanusi. B 3Toi CBsSI3M u3ydeHHE MpeaMera «XUMHUS» OPUEHTUPOBAHO
NPEUMYIIECTBEHHO Ha pacUIMpeHHe U yriayOJIeHHe TEOpeTHYeCKOM |
MPAKTUYECKON MOATOTOBKHM OOYUYaIOIIUXCS, BRIOPABIIMX OMpPenenEéHHbIN mpoduiib
oOy4YeHHs1, B TOM YHUCIIE C MEPCTIEKTUBOM MOCIEAYIOMIETO MOTYICHUS XUMUIECKOTO
o0pa3oBaHus B OpraHu3aluiax npodeccuoHaibHoro odpazopanus. Hapsay ¢ atum,
B cBete TpeOoBanuiit ®PI'OC COO k muaHUpPyeMBIM pe3yJbTaTaM OCBOCHHS
denepaapbHOil  00pa3oBaTEIBPHON MPOrpaMMBI CPEIHEro oO0Iero o0pa30BaHUS
U3y4eHUe npeameTa «XUMHs OPUEHTHPOBAHO TaKKE HA pelIeHHUE 3a]ad



BOCIUTAHUS U COLIMAJIBHOTO Pa3BUTHUSL OOydaroUmuxcs, Ha (OPMUPOBAHUE Y HUX
OOILIEMHTEIEKTYaJbHbIX YMEHHUI, YMEHUN palMOHAIM3alUu y4eOHOro Tpyaa U
00OOIIEHHBIX  CIMOCOOOB  JEATEIBHOCTH, MMEIOIIUX  MEKIUCIUILIMHAPHBII,
HaANPEAMETHBIN XapakTep.

CocTaBisOIMMH NpeaMeTa «XUMUs» Ha YpOBHE YIIyOJEHHOTO M3Yy4YEHUs
ABIAIOTCS yriIyOnéHHele Kypchl — «Opranuueckas xumus» u «OO0mas u
Heopranmyeckas xumus». [Ipu onpeneneHnn moaxoaoB K 0TOOpY M CTPYKTYpPHOU
OpraHM3alM COAEpPKAHMUSI 3TUX KypCOB B MpOrpaMMe IO XUMHH 32 OCHOBY
npusaTel nosiokenuss GI'OC COO o pazauumsx 0a30BOro M yriryOJIEHHOTO
YPOBHEHN U3yUYEHUS NpEaMETA.

OcHoBy conepxxkanust KypcoB «Oprannyeckas xumus» u «OOmas u
HEOPraHWYecKass XUMHUS» COCTABISET COBOKYIHOCTh MNPEIMETHBIX 3HAaHUA U
YMEHUH, OTHOCALIMXCA K 0a30BOMY YpPOBHIO HM3Y4YEHHs IpeaMmeTa. JTa CUCTEMa
3HAHUM TI0JIy4aeT OIPENEIEHHOE TEOPETUYECKOE JOINOIHEHUE, IO3BOJIIIOLIEE
OCO3HAaHHO OCBOWUTHh CYIIECTBEHHO OOJbImIMi 00BEM  (HAKTOIOTHMUYECKOIrO
Marepuana. Tak, Ha yriayOJ€HHOM YpOBHE HW3Yy4YEHUs IMpeaMmeTa obecredyeHa
BO3MOKHOCTh 3HAaUUTEJIBHOIO YBEIMYECHHUS O0BbEMA 3HAHUW O XUMHUYECKUX
AJIEMEHTaX U CBOMCTBAX MX COCJUHEHMH Ha OCHOBE PACIIMPEHHS U YTiIyOJIeHUs
IPEICTABICHUA O CTPOCHUM BEIIECTBA, XUMUYECKOM CBSI3M M 3aKOHOMEPHOCTSIX
MPOTEKaHUsl PeaKUuid, pacCCMaTPUBAEMBIX C TOUYKH 3PEHUS XUMHUYECKON KUHETUKH
U TepMOAMHAMUKHU. HM3ydeHume mnepuoandeckoro 3akoHa u llepumonnueckon
CUCTEMBl  XMMHYECKHMX  DJIEMEHTOB O0asupyeTcss  Ha  COBPEMEHHBIX
KBaHTOBOMEXAHWYECKHUX IPEACTABICHUAX O CTPOEHUU aroMa. XHMMHUYECKas CBS3b
OOBSICHSIETCS] C TOYKU 3PEHUSI SHEPreTUUECKUX U3MEHEHUN Npu e€ 00pa3oBaHUM U
pa3pylIeHUH, a TaAKXKE C TOUYKU 3PEHUS MEXaHM3MOB €€ oOpazoBaHus. M3yuenue
TUIOB  peakuuil  JomoJiHsgeTcs  (opMHUpOBaHUEM  MPEACTABICHUNA 00
ANEKTPOXUMHUYECKHX MPOLECCAX U JIEKTPOJIU3E PACIUIABOB U PACTBOPOB BEIIECTB.
B kypce oprannueckod XMMHM TIPH PACCMOTPEHUU PEAKIIMOHHOW CIOCOOHOCTU
COEIMHEHH yzelseTcsi 0c000€ BHUMaHUE BOMpocaM 00 AJIEKTPOHHBIX d(pdekrax,
0 B3aMMHOM BJIUSIHUM aTOMOB B MOJIEKYJIaX U MEXaHU3MaX pPeaKlui.

Ocoboe 3HaueHWe UMEeT TO, YTO Ha COJEpPKAHHE KYpCOB XHUMHH
yIIyOJEHHOTO YPOBHS U3YUYEHUS JUIsl KJIACCOB ONpeeaEHHOro mpoduiis (ri1aBHbIM
oOpa3oM Ha HUX CTPYKTYpy M XapakTep JMAOINOJHEHUH K oO0mei cucreme
IIPEAMETHBIX 3HAHWI) OKa3bIBAIOT BIMSHHUE CMEXHBIE NpeAMEThL. Tak, Hanpumep,
B COJICP)KaHUM MpeaMeTa JJis KJIACCOB XUMHKO-(u3nueckoro npoduis 0osbinoe
3HauYeHHE OYIyT UMETh 3JIEMEHThl y4eOHOro Marepuana no obmiet xumuu. Ilpu
M3YYCHUU IMIpeJIMETa B JAaHHOM Clyyae akLUEHT OyJeT cleidaH Ha OOIIHOCTh
METOJIOB MO3HAHMSI, OOIIHOCTh 3aKOHOB M TEOPHI B XUMHUU U B (PU3HKE: aTOMHO-
MOJIEKYJISIpHass Teopus (MOJIEKYJsipHasi TeopHs B (PU3UKE), 3aKOHBI COXPAaHEHUs



MacCbl M DHEPIUM, 3aKOHBl TEPMOJMHAMMKH, DJIEKTPOJIM3a, NPEACTABICHUS O
CTPOEHUH BEILIECTB U IPYTOE.

B TO e BpeMs B coAep:KaHUM NpeaAMeTa Uil KIAcCOB XUMHKO-
ouonoruueckoro mpoguis OONbIINK yIeNbHBINH Bec OyAeT MMETh OpraHHYecKas
xumus. B 3ToM  cioywae mpemocTaBisieTcs  BO3MOXKHOCTH — Juid  Ooiiee
OOCTOSITEILHOTO ~ PAaCCMOTPEHMsSI XUMHUYECKOW  OpraHM3alMM  KIETKH  Kak
OMOJOTMYECKONH CHCTEMBI, B COCTaB KOTOPOW BXOMAAT, K MpHUMEpY, TaKue
CTPYKTYPHBbIE KOMIIOHEHTBI, KaK JIMIHIbI, OEJIKH, YIJIEBOJAbI, HYKJIECUHOBBIC
KHUCJIOTH! U apyrue. IIpu 5TOM 3HaHHS O COCTaBe U CBOWCTBAx IIPEACTAaBUTEIIECH
OCHOBHBIX KJIACCOB OPIraHMYECKUX BEILIECTB CIIY)KaT OCHOBOW [UIA U3Y4YCHHS
CYLIHOCTHU IPOLECCOB (DOTOCHHTE3A, ABIXAHUS, TUILIEBAPEHUSL.

B mnnane ¢QopmupoBaHUs OCHOB HAyYHOIO MHPOBO33PEHHS, OCBOCHUS
0OIIEHayYHBIX METOJIOB IMO3HAHUSI U OIbITA MPAKTUYECKOTO MPUMEHEHNS HAYYHBIX
3HaHUU H3y4YeHHE MNpeaAMeTa «XUMHUsS» Ha YriayOJEHHOM YpOBHE OCHOBAHO Ha
MEXIPEAMETHBIX CBA3SX C YYCOHBIMU MpEAMETaMM, BXOJSAUIMMH B COCTaB
npeaAMeTHbIX oOnacteil «EcTecTBEHHO-HAaydHbIE NpeaMeTbl», «MareMatuka u
nHpopmaTuka» U «Pycckuil sI3bIK U AUTEpATypay.

[Ipn u3ydyeHum ydeOHOro mnpeamera «XUMHs» Ha YIIIyOJIEHHOM YpOBHE
TaK)Ke, KaKk Ha YPOBHE OCHOBHOI'O M CpeAHEro odiero oOpa3oBaHus (Ha 6a30BOM
YPOBHE), 3ajjauell EepBOCTENIEHHON 3HAYMMOCTH SIBISIETCSl (DOPMHPOBAHUE OCHOB
HAayKd XUMHH Kak oOO0JacTM COBPEMEHHOIO €CTECTBO3HAHHUS, MPAKTUYECKOU
NEATEIIBHOCTH Y€JIOBEKA M OJTHOTO M3 KOMIIOHEHTOB MUPOBOU KyJbTYpHl. Pemenue
TOW 3aJayd Ha YrJIyOJEHHOM YpOBHE HW3YYEHMsI MpeAMeTa MpeArnosaraet
peanu3anuio Takux LereH, Kak:

e (opmupoBaHHEe TPEACTABICHUN: O MaTepUaIbHOM E€IUHCTBE MHUDA,
3aKOHOMEPHOCTSAX U NTO3HABAEMOCTH SIBJIEHUU NIPUPOJIBI, O MECTE XUMHUH B
CUCTEME €CTECTBEHHBIX HayK W €€ BeAylled poau B 0OecreyeHuu
YCTOMYMBOIO  pa3BUTHsSl  4YEJOBEUECTBA: B  PELICHUH  MpodiieM
HKOJIOTUYECKOM, YHEPreTUYECKON U THUIIEBOM 0€30MacHOCTH, B Pa3BUTHHU
MEJIMLIMHBI, CO3JaHNN HOBBIX MaTEPUATIOB, HOBBIX MCTOYHUKOB DHEPIUH, B
00€eCleyeHnn palMOHAIBHOIO MPUPOIONOJIB30BaHUsA, B (POPMUPOBAHUU
MHUPOBO33pEHUsI U OOIIEH KyJIbTYpbhl YEIOBEKA, @ TAKKE SKOJOTMYECKU
00OCHOBAaHHOT'O OTHOLIEHHS K CBOEMY 370POBBIO U IPUPOJAHOM CpEIE;

e OCBOCHME CHUCTEMBbl 3HAaHMM, JEXKAIMUX B OCHOBE XUMHYECKOU
COCTAaBJISIFOLIEH €CTECTBEHHO-HAYUYHON KapTHUHBI MUpa: PyHIaMEHTaJIbHbIX
IIOHATUM, 3aKOHOB M TEOPUM XUMHUH, COBPEMEHHBIX IIPEICTABICHUH O
CTPOCHMHM BEIIECTBA HAa pPAa3HbIX YPOBHAX — AaTOMHOM, HWOHHO-
MOJIEKYJISIPHOM,  HAJAMOJIEKYJISIPHOM, O  TEpPMOAMHAMMYECKHX U
KMHETUYECKUX 3aKOHOMEPHOCTAX IPOTEKAHNUSI XUMUYECKUX PEAKLIUM, O



XUMUYECKOM PaBHOBECHH, PACTBOPAX U JUCIIEPCHBIX CUCTEMAX, 00 00IHX
HAyYHBIX MPUHIIATIAX XUMHYECKOTO MPOU3BOICTBA;

e (opmupoBanue y O0yJarOIIIXCS OCO3HAHHOTO MTOHUMaHUS
BOCTPEOOBAHHOCTH CHCTEMHBIX XUMWYECKMX 3HAHUU I OOBSCHEHUS
KITIOYEBBIX HJACH W TPOOJIEM COBPEMEHHOW XWMHH, Ui OOBSICHEHUS |
IIPOTHO3UPOBAHMSI SIBJICHUN, UMEIONINX €CTECTBEHHO-HAYUYHYIO MPHPOIY;
TPAaMOTHOTO pEIICHUs MPOOJIeM, CBI3aHHBIX C XUMHUEH, IPOTHO3UPOBAHUS,
aHaIHM3a U OIEHKH C TO3UITUI YKOJIOTHIECKON O€30MaCHOCTH MOCIEACTBUI
OBITOBOM M TMPOW3BOJCTBEHHOHN [EATEIHHOCTH YEIOBEKa, CBA3AHHOW C
XAMHYECKAM  TPOM3BOJCTBOM, HCIOJIB30BaHHEM U  TepepaboTKOiM
BEIIICCTB;

e yrayOJieHWe TpeACTaBICHWH O  HAYYHBIX METOAaxX  IIO3HAHWS,
HEOOXOMMMBIX 11 TPUOOpPETEHUS YMEHHH OpPHUEHTHUPOBATHCS B MHPE
BEIIECTB M OOBSICHEHUS XUMHUYECKHX SBJICHUN, HMMEIONIMX MECTO B
IPUPOJIE, B MPAKTHUECKON EATETLHOCTH U MOBCETHEBHON KU3HU.

B mumane peammzanuu  MEepBOOYEPETHBIX BOCTHUTATECIBHBIX W Pa3BUBAIOIIMX
(YyHKUMNA LENOCTHOM CHCTEMBl CpeIHEro oOmero oOpa3oBaHUs MPHU WU3YYEHUU
nmpeaMeTa «XWMHS» Ha  YIIyOJIEHHOM ypOBHE OCOOYI0  aKTyallbHOCTh
IpUOOPETAIOT TaKKe IEIH U 3a/1a4H, KaK:

e BOCINHUTAaHHE YOCKIEHHOCTH B TO3HABAEMOCTH SIBIICHUW MPHUPO/IBI,
YBOXEHUS K TPOIECCY TBOpPUECTBA B O0JACTH TEOPETUUECKHX W
MPUKJIATHBIX HWCCICIOBAHUA B XHMHH, (OPMHUPOBAHUE MHUPOBO33PEHUS,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH;

e pa3BUTHE MOTHBAllUM K OOYYEHUI0O M TIO3HAHUIO, CIIOCOOHOCTEH K
CAMOKOHTPOJIO Y  CaMOBOCIIUTAaHWUIO  HAa  OCHOBE  YCBOCHUS
0O0IIEYEIIOBEYECKHUX IICHHOCTEH;

e Ppa3BUTHE MO3HABATEIBHBIX WHTEPECOB, NHTEIUICKTYAJIbHBIX U TBOPYECKUX
criocoOHoCTe oOydaronuxcsi, (HOPMUPOBAHHE y HHUX CO3HATEIHLHOTO
OTHOIIEHUS K CaMOOOpa30BaHUIO M HEMPEPHIBHOMY OO0OPa30BaHUIO Kak
YCJIOBHUIO yCHEITHON Mpo(deCCHOHANTBHON U OOIIECTBEHHOM JIeSITeIbHOCTH,
OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3JI0POBBIO W TOTPEOHOCTH B
3I0pOBOM 00pa3e *KU3HH;

e (opMupoBaHHME YMEHHI W HAaBBIKOB Pa3yMHOTO IPUPOJIONOIH30BaAHUS,
Pa3BUTHE IKOJIOTHYECKON KYJIBTYPHI, TPUOOPETEHUE OMBITA OOIIECTBEHHO-
[TOJIE3HOM DKOJOTUYECKOMN JAEITSIbHOCTH.

OO6mIee 4ucI0 YacoB, MPEAYCMOTPEHHBIX U M3YUYEHUS XMMUHU Ha YTIIYyOJICHHOM
YpOBHE cpeaHero oOimiero odpaszoBanus, coctaBisieTr 204 yacoB: B 10 kmacce —
102 yaca (3 yaca B Hemeno), B 11 kimacce — 102 gaca (3 vaca B HeeIIO).



COILEPKAHUE OBYUYEHUSA
10 KJIACC

OPT'TAHUYECKASA XUMUA

Teoperuyeckne 0CHOBbI OPraHMYeCKO XUMMH.

IIpenmMer W 3HaYeHHWE OpPraHUYECKOM XWMWH, [MPEIACTABICHUE O
MHOT000Pa3ui OPraHUYECKUX COCTUHEHHI.

DNEeKTPOHHOE CTPOEHUE aroMma Yriepoja: OCHOBHOE U BO30YXAEHHOE
COCTOSIHUA. BaleHTHblE BO3MOYKHOCTHM aroMa yriepoaa. XUMHYECKas CBS3b B
OPraHMYECKUX COCAMHEHMSIX. Tumbl TUOpHUIM3aLMK ATOMHBIX  OpOuTaseit
yraeponaa. Mexanu3mMbl 00pa3oBaHUsT KOBAJICHTHOU CBSI3U (OOMEHHBIM 1 JTOHOPHO-
aKLENTOPHBIA). THUIBI TEpeKphIBaHUS ATOMHBIX OpOWUTaNeld, G- W T-CBA3M.
OpnunapHasi, JBOMHAs U TpoiHas cBsA3b. CrOoCcOOBI pa3pbiBa CBsI3ed B MOJIEKYJax
oprannyeckux BemecTB. [loHsiTHE O CBOOOIHOM paaukaie, HykKiIeopuie Hu
anexTpodue.

Teopuss crpoeHnss opraHudeckux coenunHenud A.M. DbytiepoBa wu
COBPEMEHHBIE IIPEJICTABIICHUS O CTPYKTYpPE MOJIEKYJI. 3HAUEHNUE TEOPUU CTPOECHUS
OPraHMYECKUX COEAMHEHUH. MOJeKyaspHble U CTPYKTYpHbIE  (OPMYJIBI.
CrpykrypHble (GOpMyJbl pa3jiMYHbIX BUJOB: pa3BEPHyTas, COKpalEHHas,
ckenetHass. M3omepusa. Buabl u3oMepuu: CTpyKTypHas, MPOCTPAHCTBEHHAS.
OnekTpoHHbIe YPGEKTh B MOJIEKYIaX OPraHUYECKUX COCTUHEHUU (MHIYKTHBHBIM
U ME30MEpHBIA YDPEKTHI).

[IpencraBnenne o kiaccupukanuu opraHuyeckux BemiecTB. [lonsTue o
(dyHKUHOHANBHOM rpymnme. ['omonorus. ['omonoruueckue psasl. CucremaTuueckas
HOoMeHKIatypa opranudeckux coeauHennid (IUPAC) um TpuBHaibHbIC Ha3BaHHS
OTAEIBHBIX MPEICTABUTEIICH.

OcoOenHocTr W KiaccUpUKalus OpraHMYecKuX peakiuil. OKUCIUTEIbHO-
BOCCTAHOBHUTEJIBHBIEC PEAKLIMU B OPTaHUYECKON XUMHH.

OKCNEepUMEHTAIbHBIE METOJbl W3YYEHHUS! BEIIECTB W HMX MPEBpPaALICHUN:
O3HAaKOMJIEHME C oO0pa3laMHd OpPraHMYEeCKMX BEUIECTB W MaTephajllaMd Ha UX
OCHOBE, ONBITHl MO NPEBPAIICHUI0 OPraHUYECKUX BEIIECTB IPU HArpEeBaHHUH
(nnaBneHue, oOyriaMBaHUE U TOPEHUE), KOHCTPYMPOBAHHE MOJIEIEH MOJIEKY
OpraHUYECKUX BEIIECTB.

YrieBoaopoasbl.

Anxanbl. 'omosiornueckuil psj ankaHoB, oOuas ¢popMyia, HOMEHKIATypa U
M30MEpHs. DICKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYIN alKaHOB, SP°-
ruOpuau3anmsi aTOMHBIX OpOWTaliel yriepojia, G-CBi3b. DU3NYECKHUE CBOWCTBA
AJIKAHOB.



XHUMHUYECKUE CBOMCTBAa aJKAHOB: PEAKLUUU 3aMEIICHHS, H30MEPHU3ALNUH,
JNErHIPUPOBAHMS, LUKIU3ALMH, IUPOJIN3a, KpEKUHTra, ropenus. [Ipeacrasienue o
MEXaHHU3ME PEAKINI paIMKaJIbHOrO 3aMEILICHHUS.

Haxoxnenue B mpupoze. CriocoObl MoTy4eHus! U MPUMEHEHHUE aJIKaHOB.

[Huknoankanel. O0Omas hopmyia, HOMEHKIATypa U uzomepus. OcobeHHOCTH
CTPOCHHUS M XHUMHYECKUX CBOMCTB MalbIX (IMKJIONPONAaH, IUKIOOyTaH) W
OOBIUHBIX (IIUKJIONIEHTAH, IUKJIOTeKCaH) MUKJIOANKaHOB. CrocoObl MOMyuyeHus u
MIPUMEHEHUE UKIOAIKAHOB.

Ankenbl. ['oMosioruueckuil psii ankeHoB, o01mas Gopmyiia, HOMEHKIATYpa.
DNEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE MONCKYN —alKCHOB, SpP°-
ruOpuau3anys aTOMHBIX OpOuTaliel yriepoaa, 6- U T-CBsi3u. CTPyKTypHas |
reoMeTpudeckass (Iuc-TpaHc-) uzoMmepus. Du3nMUeckue CBOWCTBA AJKCHOB.
XVWMHYECKHE CBOMCTBA: PEAKUUU MPUCOCIUHEHUS, 3aMEIICHHUS B O-TIOJOKECHHE
Ipyu JABOMHOM CBS3M, MOJMMEpHU3alUM M okucieHus. lIpaBusno MapKoBHUKOBA.
KadecTtBeHHble peakiiuy Ha JABOWHYIO CBs3b. CIOCOOBI MOJYYEHHS M PUMEHEHUE
AJIKEHOB.

Anxanuensl. Knaccuukanusi ankaaueHoB (CONpspKEHHBIE, U30JMPOBAaHHbBIE,
Kymynupoeantwle). OCOOEHHOCTH 3IEKTPOHHOTIO CTPOCHUS U XUMUYECKUX CBOWCTB
conpsok€HHbIX  aueHoB, 1,2- u  1/4-npucoenunenue. I[lomumepuzanus
CONPsDKEHHBIX TUeHOB. CriocoObI MOMyUYeHUs U IPUMEHEHNE aIKaUEHOB.

Ankunsl. ['oMonoruueckuil psij alkKuHOB, oO1as (popMya, HOMEHKIATypa U
M30MepHsl. DJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ AJKUHOB, SP-
ruOpuau3alms aTOMHBIX opOuTaneil yriaepona. dusnueckrue CBONCTBA AJKHMHOB.
XUMUYECKHE  CBOWMCTBA:  pEaKkUu  MOPHUCOCAUHEHUS, JAUMEpU3AlUU U
TpuMepu3aluu, okuciaeHus. KucioTHsle cBOKWCTBA QJIKWHOB, UMEIOIIUX KOHIIEBYIO
TPOWHYIO CBs3b. KauecTBEHHbIE peaKkIMu Ha TPOHMHYIO CBsI3b. CTIOCOOBI MOTyYEHUs
Y IPUMEHEHUE aJTKUHOB.

ApoMartuueckue yrieBoaoponabl (apeHsl). ['omosiormyeckuii psii apeHoOB,
oOurast popmyra, HOMEHKJIATypa U U30MepHsl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOEHHE MOJIEKYJbl OeH30/a. DPU3NYEeCKHe CBOMCTBA apeHOB. XHUMHUYECKHE
CBOMCTBa O€H30J1a U €ro rOMOJIOTOB: PEAKIIMK 3aMEIEHUs B OEH30JIbHOM KOJIbLIE U
YTJIEBOJOPOAHOM paJIKalle, pPEaKIUU MPUCOCIUHEHHS, OKUCJIEHHE TOMOJIOTOB
oenzoma. IlpenacraBinenne o0 OpPHUEHTHUPYIOIIEM JACHCTBUU 3aMECTHTENICH B
OCH30JIbHOM KOJIbIIE Ha TMpUMEpPe AQJIKWIbHBIX PAJUKaIoB, KapOOKCHUILHOM,
TUAPOKCUIIBHOM, aMHUHO- W HHUTPOTPYMIbI, aTOMOB TalloreHoB. OCOOEHHOCTH
XUMHUYECKUX CBOUMCTB cTupodia. [lomumepuzanus cruposa. CriocoObl MOTyYeHUs: U
IIPUMEHEHUE aPOMATUYECKHUX YIIEBOAOPOIOB.

[Tpupoausiii ra3. [lonytHeie HedTsHBIE Ta3bl. HedTh u €€ mpoucxoxaeHue.
KamenHbIi1 yroas u npoayktel ero nepepadotku. Crnocodsl nepepadboTku HedTu:



MEPETOHKA, KPEKUHT (TePMUYECKHH, KaTaluTUYECKu#), pU(OPMHUHT, MUPOIH3.
[IponyxTsl nepepabOTKu HEPTH, UX IPUMEHEHHUE B IPOMBIIIJICHHOCTH U B OBITY.

I'eHeTnueckas CBSI3b MEK/y pa3IMYHBIMU KJIACCAMH YIJIEBOAOPOIOB.

DJIEKTPOHHOE CTPOCHHUE TaJOTEHIPOU3BOAHBIX YTIIEBOJIOPOJIOB. Peakuuun
3aMEUIEHUs] TajJoreHa Ha THAPOKCOTPYNNYy, HUTPOTPYIly, LUAHOTPYIIILY,
amuHOrpynny. JlelicTBME Ha TrajJoreHIpPOU3BOAHBIE BOJHOIO M CIHUPTOBOTO
pactBOopa mEnoun. B3auMoelCcTBHE NUTAIOTCHAIKAHOB C MAarHWue€M M IIUHKOM.
[TonsTne 0 METAITIOOPTaHUYECKUX COCIUHECHHUSIX. Hcnonp3oBanue
TaJIOTeHIPOU3BOJIHBIX  YIJIEBOJOPOAOB B OBITY, TEXHUKE U TIPU CHUHTE3E
OpraHUYECKUX BELIECTB.

OKCNEpUMEHTAIBHBIE METOJbl HM3YYEHHUS BEIIECTB W HX MPEBpPALCHUM:
u3ydeHne (pu3M4ecKux CBOMCTB YIJIEBOJAOPOIOB (PACTBOPUMOCTD), KAUECTBEHHBIX
peakuuil yrieBoJOpOAOB Pa3IMYHbIX KiaccoB (0OeclBEYMBaHUE OPOMHOW WIIU
MOJHOM BOJBI, pacTBOpa IMEPMAHraHaTa Kajus, B3aMMOJCHCTBHE alETHUJIEHA C
aMMHa4YHbBIM pacTBOpoM okcuja cepebpa(l)), kauecTBeHHOE OOHaApY>KEHHE
yriaepojia M BOJOPOJa B OPraHMYECKHMX BEIIECTBAX, MOJYYEHUE OTWICHA U
U3YYEHUE €ro CBOMCTB, O3HAKOMJIeHHE ¢ KoJulekuusamu «Hepte» u «Yromw», ¢
oOpa3namMM IUIACTMAcC, KayuyyKOB U PE3UHBl, MOJEIUPOBAHUE MOJIEKYI
YIJIEBOAOPOIOB U TAIOTEHIIPOM3BOHBIX YIIEBOAOPOIOB.

Kuciaopoacoaepxaime oprannieckue coeinHeHHUsI.

[IpenenbHble OgHOATOMHBIE CcHHUPTh. CTpoeHHME MOJEKyJa (Ha IpuMepe
MeTaHona W A3TaHoja). ['omonormueckuil psg, odOmwas Qopmyna, u3oMepus,
HOMEHKJIaTypa U Kilaccuukanus. Dusmueckue cBoHCTBa  IpelEibHBIX
OJIHOATOMHBIX CHUPTOB. BOIOpOOHBIE CBSI3M MEXIY MOJIEKYJAMU CIIHPTOB.
XVWMHYECKHE CBOMCTBA: pEAKUUU 3aMElIeHMs, JerujpaTaiud, OKHUCICHUS,
B3aMMOJICUCTBHE C  OpPraHMYECKMMH W  HEOPraHMYECKMMHU  KHCIOTaMH.
KauecTtBeHHas peakiysi Ha OTHOATOMHBIE CIIUPTHI. J[eCTBUE 3TaHONIA U METaHOJIa
Ha opraHu3M uejoBeka. CrnocoObl TNOJYy4YEeHUS U NPUMEHEHUE OJHOATOMHBIX
CIIUPTOB.

[IpocTeie 3upbl, HOMEeHKIATypa U u3zomepusi. OCoOOeHHOCTH (HU3NUYECKUX U
XUMHUYECKUX CBOWCTB.

MHOroaTroMHbl€ CHUPTHl — STWICHIIUKOIb W IulepuH. dusnyeckue u
XUMHUYECKUE CBOWCTBA: PEaKUMU 3aMELICHUS, B3aUMOJECUCTBUE C OPraHUYECKUMHU
U HEOPraHWYECKHMMH KHCIIOTaMH, KadyeCTBEHHas pEaklHs Ha MHOIOATOMHBIE
cnupthl. [IpencraBnenne o MexaHU3ME peaKIMi HYKJICO(UIBHOTO 3aMEIICHHUS.
JleiictBue Ha opraHu3Mm 4yenoBeka. CrocoObl TOJYyYEeHHs] W MNPUMEHEHHE
MHOT'OaTOMHBIX CIIUPTOB.

®enos. CTpoeHHE MOJIEKYJbl, B3aUMHOE BIMSHUE THIPOKCOTPYNNBI U
6enszonpHOrO sigpa. dusmueckue cpoiicTBa (eHosna. OCOOCHHOCTH XUMHUYECKHUX



cBoiicTB (enona. KauecTtBennsie peakiuu Ha (enon. ToxkcuyHOCTh (eHoma.
Crnioco0Or1 onryuenus U npuMeHeHne penona. Genondopmanbaeruiias cMoa.

KapOonuibHble coeTuHEHUS — anbAeTUABl U KETOHBL. DJIEKTPOHHOE CTPOCHUE
KapOOHWIBHOW TpymIbl. ['OMONOru4ecKkue psiapl albJETUAOB U KETOHOB, 00IIas
dopmyna, uzoMepuss U HoOMeHKIaTypa. Du3MUecKkue CBOWCTBA albACTUIOB U
KETOHOB. XHMMHUYECKHE  CBOMCTBA  albJETUAOB M  KETOHOB:  pPEaKUHH
npucoenrHeHns. OKUCIICHUE ajabJeruI0B, KAYECTBEHHbIE PEAKIIMKM HA AJIbJETHU/IbI.
CnocoObl OJIy4eHHS U MPUMEHEHHE albJETHI0B U KETOHOB.

OnHOOCHOBHBIE TpeielibHbIe KapOOHOBbBIE KUCIOThI. OCOOCHHOCTH CTPOEHUS
MOJIEKYJT KapOOHOBBIX KUCHOT. M3oMepust 1 HOMeHkatypa. Ousndeckrue CBOMCTBA
OJIHOOCHOBHBIX TPEJCIbHBIX KapOOHOBBIX KHUCIOT. BogopoaHbie CBA3M MEXITY
MOJICKYJIaMH KapOOHOBBIX KHCJIOT. XUMHUYECKHE CBOMCTBA: KUCIOTHBIC CBOWCTBA,
peakuusi STEepUPUKALMM, PEAKIUHM C Yy4YaCTUEM YIJIEBOJOPOJIHOIO paauKaa.
OcoOEHHOCTH CBOWCTB MYpaBbUHOM KHUCIOTHL. [loHSATHE O MPOU3BOJHBIX
KapOOHOBBIX KHCIIOT — CIOXHBIX 3¢upax. MHorooOpasue KapOOHOBBIX KHCIOT.
Oc00OEHHOCTH CBOWCTB HENPENETbHBIX M apOMaTUYECKUX KapOOHOBBIX KHCIIOT,
TUKapOOHOBBIX KUCIIOT, THAPOKCUKAPOOHOBBIX KHUCIOT. [IpencraBuTenu BBICIINX
KapOOHOBBIX KHUCJIOT: CT€apUHOBAs, MNAJIbLMUTHUHOBAs, OJICMHOBAs, JUHONEBAS,
NUHOIeH08as KUCIOThl. CIocOObI MOIYYeHHS ¥ IPUMEHEHHUE KapOOHOBBIX KUCIIOT.

Cnoxuble »¢upsl. ['oMonorudyeckuid psia, ooOmas Qgopmyna, HU30MepuUs U
HOMEHKIaTypa. Dusznueckne M XHUMUYECKHE CBOMCTBA: THUAPOJIM3 B KHUCIOW U
HIETIOYHOM Cpefe.

Kupswi. Ctpoenue, GpU3NUECKUE U XUMUYECKHE CBOMCTBA KUPOB: TUIPOIIU3 B
KHUCIION U 1esioyHoi cpene. OCOOEHHOCTH CBOMCTB JKUPOB, COAEPKAIUX OCTATKU
HEMPEAEIbHBIX JKUPHBIX KUCIOT. JKUpPBI B IPUPOJE.

MpbuTa Kak COJM BBICIHIMX KapOOHOBBIX KHCIOT, MX MOIOIIEe ICHCTBUE.
OO6mras xapakTepucTuka yrieBojoB. Knaccudukanus yrieBo1oB (MOHO-, -

U Tojucaxapuibl). MoHocaxapuabl: TJI0Ko3a, (pykTo3a, rajakTo3a, pudo3a,
ne3okcupuOo3a. Ou3nvecKkue CBOMCTBA U HaxoxkjaeHue B npupojae. dorocuHres.
XUMHUYECKHUE CBOWCTBA IIFOKO3bI: PEAKLIUU C YYACTUEM CIIUPTOBBIX U AJIbIACTUIHON
TpyNI, CIUPTOBOE W MOJIOYHOKHCIOE OpokeHue. IIpumeHeHue TIIOKO3bI, €&
3HAYEHUE B JKU3HEIAEATEIBHOCTH OpraHu3ma. J(ucaxapubl: caxapo3a, MajabTo3a U
nmakTo3a. BoccranaBnuBarone 1 HEBOCCTAHABIMBAKOIME Aucaxapuabl. ['uaponns
nucaxapuaoB. Haxoxaenue B nmpupoje u npumenenue. [lomucaxapuasl: kpaxman,
JIMKOTEH U 1eiuiono3a. CTpoeHHuEe MakKpOMOJIEKYJ Kpaxmalia, TJIUKOTeHa |
ueiutroo3bl.  dHU3nyuecKre CBOMCTBA Kpaxmaiaa M LEJUIIOJIO3bl. XHUMHUYECKUE
CBOIMCTBAa Kpaxmaja: THIPOJIM3, KaUYeCTBEHHAas PEAKLMsl C HOJOM. XHUMHUYECKHUE
CBOMCTBA MIEJUTIONO3bl: THAPOJIN3, MOoJydeHue >(pupoB 1emitoao3bl. [lonsatue 06
MCKYCCTBEHHBIX BOJIOKHAX (BHCKO3a, all€TaTHBIN MIENK).



OKCIEpUMEHTANIbHBIE METOJIbl HM3Y4YE€HUs BEIIECTB U HUX MPEBPAICHUI:
PacTBOPUMOCTbD PA3JIUYHBIX CIIUPTOB B BOJIE, B3AUMOJICHCTBUE 3TAHOJIA C HATPUEM,
OKHCJIEHHE 3TWJIOBOTO CHUPTa B AJIbACTH] Ha PACKaJEHHOW MEIHOW IMPOBOJIOKE,
OKHCJICHHE JTUJIOBOTO CIHUpTa JUXPOMATOM Kajaus (BO3MOXKHO MCIOJIb30BAaHHE
BHJICOMATEPHUANIOB), KAaue€CTBEHHBIC pEAKIMU Ha albJIeruabl (C THUIPOKCUIIOM
muammuacepeOpa(l) w  rugpokcumom  memu(Il)), peakmus TaMIEpUHA  C
ruapokcuiom Menu(ll), xumMuyeckue CBOICTBAa pPacTBOpa YKCYCHOW KHCIIOTHI,
B3aMMOJICHCTBUE pacTBOpa IIIOKO3bI ¢ Tuapokcuaom Mmeau(ll), BzaummopaeicTue
Kpaxmaja C MOJIOM, PEIICHUE IKCIEPUMEHTAJbHBIX 3a7a4 1Mo TemMaM «ChupTel U
denomns», «KapooHnoBsie kucaoThl. Cll0KHBIE 3()UPBD».

A30Tcoep:Kale OPraHudecKue coeJMHEeHHU.

AMUHBI — OpraHUYECKUE MPOM3BOHBIE amMMuaka. Kiaccudukanus aMUHOB:
anudaTuyecKkue W apoMaTUYECKHe; TEepPBUYHBIC, BTOPUYHBIE U TPETUYHEIE.
Crpoenue moisiekys, oOmas ¢opmyiia, U30MepHusi, HOMEHKIATypa U (pu3ndeckue
CBOMCTBAa. XMMHUUYECKOE CBOMCTBA aln(paTHIECKHMX aMHHOB: OCHOBHBIE CBOMCTBA,
AJKWIMPOBAHKUE, B3aMMOJICHUCTBHAE IEPBUYHBIX AMUHOB C a30THCTOM KHUCIIOTOM.
Comm anKujIaMMOHUSL.

AHWIMH — TpPEJACTaBUTEIh aMUHOB apoMatuueckoro psga. CrpoeHue
aHuiMHA. B3anMHOe BIMSHUE TPyNIl aTOMOB B MoJjieKyJie aHuiIrHa. OCOOCHHOCTH
XUMHUYECKUX CBOMCTB aHWIMHA. KauecTBeHHbIE peaknuu Ha aHWIUH. CrocoObl
MOJyYeHUs] U TpUMeHeHue anudarudyeckux amMuHOB. [loidydeHuwe aHuIMHA U3
HUTPOOEH3071a.

Amunokucnotel. Homenknarypa u uzoMmepusi. OTAeabHbIC TIPEICTABUTENH O
AMUHOKHUCJIOT: TJIHWIMWH, aJaHuH. @OHU3uyecKue CBOWCTBA aMHHOKMCIIOT.
XWMHUYECKHE CBOMCTBA AaMHUHOKHCIOT Kak aM@(OTEpPHBIX  OPTraHHUYECKUX
COCMHEHUN, peaklus TMOJUKOHJICHCAIluK, oO0pa3oBaHUE MENTUIHON CBS3H.
Buonoruyeckoe 3HaueHuEe aMUHOKUCIOT. CUHTE3 U TUIPOJIU3 TIENITU/IOB.

benku kak npuponansie nojgumepsl. [lepBuuHas, BTOpUYHAs U TPETUYHAs
CTPYKTypa OenkoB. XUMHUUYECKHE CBOMCTBAa OCIKOB: THIPOJIM3, JCHATYpaIus,
KaueCTBEHHbIC PEAKIINU Ha OCJIKHU.

OKCIEepUMEHTAbHBIE METOJIbI HM3Yy4YE€HHUs BEIIECTB U WX MPEBPAICHUMN:
pacTBopeHue O€JIKOB B BOJIE, JIeHATypalus OCJIKOB MpU HarpeBaHWM, IIBETHHIC
peakiuu Ha OCJIKH, pelIeHHe SKCIECPUMEHTAIbHBIX 3a1ad [0 TeMaM
«A3zoTcoaepxaniue OpTraHUYEeCKue COCIUHCHUS " «Pacno3naBanue
OPTaHUYECKUX COCTUHEHUI.

BoicokoMoJieKkyJIsipHbIe COeINHEHMNS].

OCHOBHbBIE MOHSTUS XUMHH BBICOKOMOJIEKYJISIPHBIX COEIMHEHUI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENeHb MOJUMEPU3ALIUM, CPETHSST MOJICKYJISIpHAs



Macca. OCHOBHbIE METOAbl CHHTE3a BBICOKOMOJICKYJSPHBIX COCAUHEHUUA —
MOJIMMEPHU3ALIMS U MTOJMKOHACHCAIIHS.

[Tonmumepubie Marepuanbl. IlnactMacchl  (MOTUATUIEH, MOJHUIPOIUIICH,
MOJIMBUHWIXJIOPUA, TOJUCTUPOJ, TMOJUMETUIMETaKpUiIaT, IOJIUKapOOHATHI,
noJidTUIeHTepeTanar). Y THin3aius u nepepadoTka miacTyuka.

DnacTOMEpHI: HaATypaJIbHBIN Kay4yK, CUHTETHYECKHUE Kay4dyKu
(OyTaMeHOBBIN, XJTOPONPEHOBBIN, U30MPEHOBBIN) U CUIIMKOHKI. Pe3uHa.

BonokHa: HaTypanpHbIEe (XJIOMOK, MIEPCTh, MIENTK), HCKYCCTBEHHbIE (BUCKO3a,
aleTaTHOE BOJIOKHO), CHHTETUYECKUE (KAIPOH U JIABCAH).

[Tonmumepsbr CIEIUATBHOTO Ha3HAYCHUS (TeduioH, KeBJIap,
AIEKTPONPOBOISIIINE MOJUMEPHI, OMOpa3iaraeMbie MOJIUMEpPHI).

OKCIEpUMEHTAIbHBIE METOJIbl HM3Yy4YEeHUs BEIIECTB U UX MPEBpAICHUM:
O3HAKOMJIEHUE ¢ 00pa3liaMu MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4yyKOB, PEIIEHUE OSKCIEPUMEHTAIbHBIX 3adad Mo Tteme «Pacno3HaBaHue
MJIACTMACC U BOJIOKOH.

Pacuérnbie 3agaum.

Haxoxaenue MoeKyIsipHON (QOpMYJbl OPraHUYECKOTO0 COEJUHEHHS IO
MacCOBBIM  JIOJISIM  JJIEMEHTOB, BXOJSIIMX B €ro COCTaB, HAaXOXKJICHHE
MOJIEKYJISIpHON  (DOpMYJIBI  OpPraHUYECKOro COEIUHEHUs] 1Mo Macce (00BEMY)
IIPOJYKTOB CrOpaHusi, MO KOJIMYECTBY BemiecTBa (Macce, 00BbEMY) MPOAYKTOB
peaKkuyu W/WIM HUCXOJHBIX BEILECTB, YCTAHOBJICHUE CTPYKTYpHOU (HOpMYIIbI
OpraHUYECKOTO BEIIECTBA HA OCHOBE €TI0 XMMHUYECKHUX CBOWMCTB WM CIOCOOOB
NOJIYYEHHUsI, OMpPEACICHUE AOJM BbIXOJA MPOAYKTA PEAKIUU OT TEOPETUUYECKU
BO3MOKHOTO.

MexnpeaMeTHbIe CBS3H.

Peanuzanus MexXnpeaMETHBIX CBSI3€M NMPU U3YUYEHUN OPTaHUYECKOW XMMHUU B
10 ximacce OCYIIECTBISIETCS 4Yepe3 HCIOIb30BAHUE KaK OOIIMX €CTECTBEHHO-
HAyYHBIX TIOHATHH, Tak ¥ TIOHSATUN, TNPUHATBIX B OTICIBHBIX MpeaMeTax
€CTEeCTBEHHO-HAYYHOIO IUKJIA.

OO01ue ecTecCTBEHHO-HAYUYHbIC TTOHSTHUS: SIBJICHUE, HAYYHBIM (paKkT, TUMOTE3a,
TEOpHSs, 3aKOH, aHalIu3, CUHTE3, Kiaccudukaius, HaOIJACHUE, H3MEPECHUE,
AKCIEPUMEHT, MOJENb, MOJICIIUPOBAHHUE.

®duszuka: Marepus, aroM, OJJEKTPOH, TMPOTOH, HEUTPOH, MOJIEKYJa,
SHEPreTUYECKU YpPOBEHb, BEIIECTBO, TENO, OOBEM, arperaTHoe COCTOSIHUE
BEIllECTBA, (DU3WUYECKUE BEIMYMHBI, €AUHUIIBI HW3MEPEHHUs, CKOPOCTh, DHEPIHS,
macca.

buonorus: knerka, opraHm3M, DJKocHCTeMa, Ouocdepa, MeTaboau3M,
HACJIEJICTBEHHOCTh, aBTOTPO(HBIN U TeTepOoTPOdHBIN THUI TUTaHUs, OpOKEHHE,



dorocuHTE3, IbIXaHWE, OEJIKH, YIJIEBOABI, JKUPBI, HYKIEHHOBBIE KHCIOTHI,
(epMEeHTHI.

['eorpadust: mone3Hple HCKOMAEMBIE, TOTLTHRO.

TexHomorus:: mNUIIEBBIE TMPOAYKTH, OCHOBBI PAIIOHAIBHOTO MUTAHUS,
MOIOIIHE CPEJICTBA, MATEPUAITBI U3 HCKYCCTBEHHBIX M CHHTETHYECKUAX BOJIOKOH.

11 KIIACC

OBIIAA N HEOPI'AHNYECKAS XUMMUMSI

Teopernueckne 0CHOBbI XUMMH.

AtoMm. CocTaB aTOMHBIX sfaep. XUMHUYecKHuil anemeHT. M3oronsl. CtpoeHue
AJIEKTPOHHBIX 000JIOYEK aTOMOB, KBAaHTOBBIC YHCJA. DHEPreTUUYECKUE YPOBHU H
noaypoBHU. AToMHBIE opOuTanu. Kiraccupukanus XuMUIeCKuX 3JIeMEHTOB (s-, P-,
d-, f-omements). PacmpeneneHue SJICKTPOHOB IO AaTOMHBIM — OpPOHTAJISM.
DJNIeKTPOHHBIE KOH(PUTYpAIIMH aTOMOB 3JIEMEHTOB MEPBOr0O—4E€TBEPTOTO MEPHOJIOB
B OCHOBHOM M BO30YKJIEHHOM COCTOSIHUHU, BJIEKTPOHHBIE KOH(PUTYpallM HOHOB.
DJIEKTPOOTPHUIIATEIILHOCTbD.

[lepnoanueckuii 3akoH U [leproanyeckas cucreMa XUMHAYECKUX 3JIEMEHTOB
JI.N. Menneneera. CBA3b NMEPUOIUYECKOr0 3aKOoHA U [leproanveckoil CHUCTEMBI
XMMHUYECKUX JJIEMEHTOB C COBPEMEHHOW TEOPHUEW CTPOCHHUS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHMSI CBOMCTB XUMHYECKUX JIEMEHTOB U 00pa3yeMbIX UMHU
NPOCTBIX M CIOXKHBIX BEIIECTB MO TIpynnaM M IepuojiaM. 3HAuYCHUE
nepuoanueckoro 3akoHa /.M. Menneneena.

Xumuuyeckass CBS3b. BuHAbl XMMHMYECKOW CBSI3M: KOBAJICHTHAs, HWOHHAs,
MeTajuinueckas. MexaHnu3Mbl 00Opa30BaHHsS KOBAJIEHTHOW CBSI3U: OOMEHHBIN U
JIOHOPHO-AKIIENITOPHBINA. DHEPTHUs U JJIMHA CBSI3U. [10sIpHOCTD, HANIPABJIEHHOCTH U
HACBIIAaEMOCTh KOBaJE€HTHOM CBsA3U. KparHeie cBsizu. BopopomHas CBs3b.
MexXMONEKYIApHbIE B3aUMOICUCTBHUS.

BaneHTHOCT, W BaJE€HTHBIE BO3MOXHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOMU
CTPYKTYPbl MOJIEKYJ C UX T€OMETPUUECKUM CTPOEHUEM (Ha IpUMepe COeAMHEHUN
AJIEMEHTOB BTOPOTO MEPUOJA).

IIpencraBieHne 0 KOMIUIEKCHBIX coeuHeHUAX. CoCcTaB KOMIJIEKCHOTO MOHA!
KOMILIEKCOOOpa3oBaTelb, JUTraHAbl. 3HAYCHHUE KOMIUICKCHBIX COCIUHCHHI.
[TonsATHE O KOOPAMHALIMOHHON XUMUU.

BemectBa  MOJEKYJSIpHOTO W HEMOJICKYJISIDHOTO  CTpO€HMs.  Turmbl
KPUCTAJUIMYECKUX PEIIETOK (CTPYKTYpP) U CBOMCTBA BEIIECTB.

[Tonstue o nucnepcHbIx cucteMax. Mctunnasie pactBopsl. IIpencrasienue o
KOJUTOMAHBIX pacTBOpax. CmocoObl BBIpaXEHHS KOHIICHTPAIMA PacCTBOPOB:
MaccoBasi J0JIsI BEIIECTBA B pacTBOPE, MOJIsipHAs KOHIEHTpanus. HackieHusie u
HEHACBIIIEHHBIC PACTBOPHI, PACTBOPUMOCTh. KpHcTamioruaparsl.



Knaccudukanus m HOMEHKIATypa HEOPTAHUUECKUX BEMICCTB. TpHBUATHHBIC
Ha3BaHUs OTJEJIbHBIX NMPEICTABUTEIEH HEOPraHNUYECKUX BEILIECTB.

Knaccudukanus XMMUYeCKUX peakiii B HEOPTaHMYECKOW M OPraHUYEeCKOM
XUMUU. 3aKOH COXPAHEHUS MACChl BEIECTB; 3aKOH COXPAHEHUS U MpPEBpalCHUS
DHEPIruM MPU XUMUYECKUX peakiusX. TermoBbie 3QPEeKThl XUMUUCCKUX PEaKIIH.
TepMoXUMUYECKUE YpaBHEHUS.

CKopoCTh XUMHUYECKON peakIiuu, €€ 3aBUCUMOCTh OT Pa3IMYHBIX (PaKTOPOB.
I'omorenHsle 1 reTeporeHHsIe peakiuuu. Karanus u kataam3aTopsl.

OG6paTuMble 1 HEOOpaTUMBbIC peakIMu. XUMUYecKoe paBHOBecue. KoHcTanTa
XMMHYECKOTO paBHOBeCHsA. DaKTOpBI, BIUSAIOIIAE HA MOJIOKEHUE XUMHUYECKOTO
paBHOBECHS: TEMIIEPATYPA, JABJICHUE U KOHLIEHTPALMH BEIIECTB, YYACTBYIOIIUX B
peakunu. [Tpunnun Jle [latense.

Onektponutuueckass guccoruaiusi. CuibHbIE U CJIa0ble  AJIEKTPOJIUTHI.
Crenenp nuccoumanuu. Cpena BOAHBIX PAcTBOPOB: KHUCIOTHas, HEUTpalibHas,
menounas. Bogopoansiii nmokazarens (pH) pactBopa. I'mnponus coineit. Peakuun
HMOHHOTO OOMEHa.

OKHUCAUTENBbHO-BOCCTAHOBUTENIbHBIE ~ peakuud. CTeneHb  OKHUCIIECHUS.
Okucnurens W BoccTaHOBUTENb. lIpoliecchl OKUCIEHUS W BOCCTAHOBIICHHS.
Baxneiiliie OKHCIUTETH U BOCCTAHOBHUTENW. MeTOJ AJIEKTPOHHOrO OajaHca.
DJIEKTPOJIN3 pACTBOPOB U PACILIABOB BELIECTB.

DKCNEPUMEHTAIbHBIE METOJbl HW3YyYEHUsS BEUIECTB M WX MPEBPALCHUI:
pa3loKEHWE TEPOKCUIA BOAOPOJAa B MPUCYTCTBUU KaTaau3aTropa, MOJIEIH
KPUCTAJUIMYECKUX PEHIETOK, IPOBEICHUE PeaKIMii IOHHOTO 0OMEHa, OTpe/IelICHNe
Cpelbl PacTBOPOB C MOMOUIBIKO HMHAMKATOPOB, M3YUYEHUE BIMAHUSA PA3JIAYHBIX
(GakTOpOB Ha CKOPOCTh XHUMHUYECKONW pEaKIMu U TOJIOKEHHE XHUMHYECKOIO
paBHOBECHSL.

Heopranuyeckast XuMusl.

[lonoxxenne HemetaiuioB B llepuoanueckoi  cucteMe  XMMHUYECKHUX
sanemenToB /.M. MenpeneeBa 1 0COOCHHOCTH CTPOCHHUSI UX aTOMOB. Du3nYecKue
CBOMCTBA HEMETAJJIOB. AJUIOTPONUSI HEMETAIOB (Ha MpUMepe KUCIOpOa, CEphl,
docdopa u yriaeposa).

Bonopon. Ilomyuenue, du3mdeckre W XHUMHUYSCKHE CBOMCTBA: PEAKIMHU C
METaJJIaMM W HEMETajulaMH, BOCCTAHOBHUTEJIbHBIE CBOWCTBA. ['mApHIBL.
TonaMBHBIE 2JIEMEHTBHI.

l'anorensl. Haxoxxnenue B mpupojie, crocoObl MoydeHus, Ppu3ndeckue u
XAMUYECKHE CBOMCTBA. [ amoreHoBogopoabl. BaxkHeHine KUCIOpOaCOIepKaliue
COeMHEHUs TajoreHoB. JlabopaTopHbIE W MPOMBINIICHHBIE CIOCOOBI MOTYYCHUS
rajioreHoB. [ [pyMeHeHne rajJoreHoB U UX COEAUHEHNM.



Kucnopon, o3oH. JlabopaTopHble W TPOMBIIIUICHHBIE CIIOCOOBI TOTYyYCHHS
kuciopoaa. Ou3nN4ecKue U XMMHUUYECKHE CBOMCTBA W MPUMEHEHUE KHUCIOPOJa U
030Ha. OKCUABI U IEPOKCUBI.

Cepa. HaxoxaeHue B TMpupojie, CHocoObl MOdy4yeHus, (Qundyeckue u
xuMuueckue cBoiictBa. CepoBoaopon, cyiabduasl. Oxcun cepwi(1V), okcupg
ceppl(VI). Cepuucras u cepHas KHACIOTHI M HUX coOidu. OCOOCHHOCTH CBOWCTB
CEpHOU KUCIIOTHI. [IprMeHeHne cephl U €€ COCTUHEHNM.

A3zor. HaxoxaeHue B mpupojie, CHOCOObI TONy4YeHHUs, (PU3UYECKHE U
XUMHYECKUE CBOMCTBA. AMMMAK, HUTpUIbl. OKcuabl a3oTa. A30THUCTast U a30THAs
KHUCJIOTHI U X colu. OCOOEHHOCTU CBOMCTB a30THOM KUCIOTHI. [IpuMeHeHue azora
U €r0 COCAMHEHUN. A30THBIC YTOOPESHHS.

®ocdop. Haxoxaenue B mpupoje, crnocoObl MOJydeHHs, (PU3NYECKUE U
xumudeckue cBoictBa. @ochuasl u dochun. Oxcunbl docdopa, dochopHas
kuciota u e€ conu. [lpumenenue ¢dochopa u ero coenunenuit. DocdopHbie
yaoOpeHus.

Yraepon, HaxoxiaeHue B npupoAe. AJUIOTpOmHBIE  MOAUUKAIUU.
du3nveckue M XHUMHYECKHE CBOMCTBA TMPOCTHIX BEIIECTB, 0Opa30BaHHBIX
yraepogoMm. Okcun yriepoaa(ll), oxcun yranepona(IV), yronpHas kuciota u e€
CoJId. AKTHUBUPOBAHHBIA yTOJb, aacopouus. dysmiepeHsl, rpadeH, yriepoHbie
HaHOTPYOkHU. [IpuMeHeHne MPOCTHIX BEIIECTB, 0OPa30BAHHBIX YTIEPOJOM, U €r0
COECIMHEHU.

Kpemunii. Haxoxaenne B mpupojie, CHOCOOBI MOMy4YeHUs, (PU3UYECKUE U
xumudeckue cpoiictBa. Oxcun kpemHus(IV), kpemHHEBas KUCIOTa, CHUIUKATHI.
[IpumeneHue kpeMHUs U ero coequHennii. CTeKI0, ero noiay4YeHne, BUAbl CTEKIIA.

[Tonmoxenne metamioB B [lepnoanyeckoil CHCTEME XUMHYECKUX 3JIEMEHTOB.
OcCo0OEHHOCTH CTPOEHUSI DJIEKTPOHHBIX 000JIOYEK aTOMOB MeTayuioB. OOmiue
¢usnueckue cBoricTBa MeTauioB. [IpuMeHeHHe MeTauioB B OBITY UM TEXHUKE.
CmuiaBel METANIIOB.

DJIEKTPOXMMHUUYECKUNA PsAJl  HampsokeHud  mertauioB.  OOmme  crnocoObl
MOJTY4EeHUS METaJUIOB: TUIPOMETAILTYprusl, MUPOMETAILTYPIus,
anektpoMmeraiutyprus. Ilonarue o koppo3un MetaioB. CrnocoObl 3alUTBl OT
KOPPO3HH.

Ob6mrast xapakrepuctuka MetamioB |A-rpynmer [lepuogmdeckoit cucTemsl
XUMUYECKUX 0dJeMeHTOB. Hartpuit u kanuii: mnonydeHue, Quznueckue U
XUMUYECKHE CBOMCTBA, MPUMEHEHUE MPOCTHIX BEIIECTB U UX COCTMHEHUH.

O6mrast xapaktepuctuka metawioB |IA-rpynmer [lepuoandeckoil cucTembl
XUMHUYECKUX OJJIEMEHTOB. MarHuii M KanblLMid: MOJdydeHHe, (QU3NYeCKHue u
XUMUYECKUE CBOWCTBA, MPHUMEHEHHE TMPOCThIX BEIIECTB M UX COCIUHEHUM.
XKéctkocTh BOJBI U CITOCOOBI €€ YCTpaHEHHUS.



AnroMuHUI: noNydyeHue, pU3ndeckre U XMMHUYECKHe CBOMCTBA, MPUMEHEHHE
MPOCTOrO0 BEIIECTBA W €ro coeAMHEeHHUH. AM(pOTepHbIE CBOWCTBA OKCHUAA H
TUAPOKCUIA ATFOMUHUS, TUAPOKCOKOMIUIIEKCHI aJTFOMUHUSA.

OO6miass  XapakTepucTHKa MeTauioB MMoOouHblx noarpynn  (b-rpymim)
[Teprnoan4eckoi CUCTEMbI XUMUYECKUX 3JIEMEHTOB.

du3nyecKue U XMMUYECKHE CBOMCTBA XpOMa M €ro coequHeHuil. OKcuasl U
ruapokcuasl xpoma(Il), xpoma(Ill) u xpoma(VI). Xpomatel U aAuxpomatbl, HUX
OKHCIIUTEIIbHBIE CBOMCTBA. [lonyueHne u npuMeHeHrne Xxpoma.

@u3nueckue W XHUMHUYECKHE CBOWCTBA MapraHila MU €ro COCIHHEHUH.
Baxneiimue coenunenus wmapradna(ll), wapranma(IV), wmapraana(Vl) wu
mapranua(VII). Ilepmanranat kanusi, €ero OKUCIUTEIbHbIE CBONCTBA.

®u3znyeckre U XMMHUYECKHE CBOMCTBA jKejle3a U ero coeAuHeHuil. OKCcuapbl,
ruapokcuisl u conu xene3a(ll) u sxenesa(Ill). [lomyduenrne u mpuMeHeHUE Kene3a
U €ro CIUIABOB.

OuU3NYECKUE U XUMUYECKUE CBOMCTBA MeIH U €€ coenuHeHuil. [lomyyenue u
IIPUMEHEHUE MEJIU U €€ COETUHEHN.

[uHk: momyyeHue, (pU3NYECKHUEe M XUMHUYECKHE CBOMCTBA. AMQOTEpHBIE
CBOMCTBA OKCHJIA Y THAPOKCHUAA IMHKA, THIPOKCOKOMIUIEKCH IMHKA. [I[puMenenne
LIMHKA U €r0 COCUHEHUN.

OKCIEpUMEHTAIbHBIE METOJIbI HM3Y4YEHUs BEIIECTB U WX MPEBPAILCHUMN:
n3yueHre oOpas3loB HEMETAIOB, ropeHue cepbl, docdopa, xeneza, MarHus B
KUCIIOPOJIE, HW3yYE€HUE KOJUIEKIMHA «MeTaluibl W CIUIaBb», B3aUMOJCHCTBUE
IIEJIOYHBIX M IIEJIOYHO3EMENIbHBIX METAJIOB C BOJOM (BO3MOXHO HCIIOIb30BaHUE
BUIEOMATEPUATIOB), B3aUMOJICHCTBUE IIMHKA M Keje3a C PacTBOpPAMH KHCIOT U
1IEJI0Y€EH, KAYECTBEHHBIE PEAKIIMY HA HEOPraHUYECKUE aHUOHBI, KATUOH BOJIOpOAA
M KaTHOHBl METAJUIOB, B3aWMOJEUCTBUE THUIPOKCHUIIOB AQIOMHHHUS WU IIMHKA C
pacTBOpaMM KHCJIOT U IIEJIOYEH, PEIIEHUE DKCIIEPUMEHTAIBHBIX 33734 110 TEMaM
«T"anorensr», «Cepa u e€ coequHEHUs», «A30T U PocPop U UX COCTUHECHUS,
«MerTasibl TJIaBHBIX TOATPYHI, « MeTaibl MOOOYHBIX MTOATPYIII.

XUMHUSA U KU3Hb.

Ponb xumuu B o0ecrieyeHnn yCTOMYMBOTO pa3BUTHs dyesoBeuecTBa. [loHsaTue
O Hay4HbIX METOJAaX TMO3HAHMS M METOAOJOTMM HAYYHOTO HCCIIECIOBaHMUS.
HayuHnble npuHIMIBI OpraHU3alUd XUMUYECKOTO MTPOU3BOICcTBA. [IpoMbIlIeHHBIE
CIOCOOBI MOTYYEHUs BAKHEUIIINX BEIIECTB (Ha MpUMEpe MPOU3BOJICTBA aMMHUAKa,
CEpPHOM KHUCJIOThI, MeTaHosa). [IpomblilIeHHbIE CIOCOOBI MOTYYEHUS METAILIOB U
CIJIaBOB. XMMHUYECKOE 3arps3HEHUE OKPYKAIOUIEH CpEelIbl U €ro IOCIEICTBHUS.
Ponb xumun B 00ecriedeHNH SHEPTreTHUYEeCKON 0€30MacCHOCTH.

Xumuss ©  300poBbe 4enoBeka. JlekapcTBeHHble cpeactsa. [Ipasuia
UCIIOJIb30BaHUs JIEKAPCTBEHHBIX MPENapaToB. Pojib XuMuK B pa3BUTHHA MEAULUHBI.



XuUMHS MHIIA: OCHOBHBIE KOMITOHEHTHI, TUIIEBbIE 100aBku. Pons xumuu B
o0ecrnevyeHny MUIIeBOi 0€30MaCHOCTH.

Kocmernueckne u mapdromepnsie cpenctBa. beitoBas xumusa. I[lpaBuna
0€30MacHOT0 MCHOJb30BAaHUS IMpemapaToB OBITOBONM XMMHHU B TOBCETHEBHOM
KU3HU.

XUMHsI B CTPOUTEIHCTBE: BAXKHEWILIME CTPOUTENbHBIE MaTepualbl (LIEMEHT,
OCTOH).

Xumus B CEIbCKOM X03siiicTBe. OpraHnvecKue U MUHEPAIbHBIE YI0OPEHUSI.

CoBpeMeHHbIE KOHCTPYKIMOHHBIE MaTepualbl, KPACKH, CTEKIIO, KEpaMHKa.
Marepuaisl aiig 31eKTpoHuKku. HanoTexHomorum.

Pacuérnblie 3anaumn.

Pacuérel: Macchl BemecTBa Wi 00bEMA ra3oB MO U3BECTHOMY KOJIUYECTBY
BEILIECTBA, Macce WM O00BEMY OJHOIO M3 Y4YaCTBYIOIIMX B PEAKIMH BEUIECTB,
Macchl (00BEMA, KOJIMYECTBA BEIECTBA) MPOAYKTOB PEAKIUH, €CIH OJIHO U3
BEIIIECTB HMMEET MPUMECH, Macchl (00bEMa, KOJIMYECTBA BEIIECTBA) MPOAYKTA
peaKuuu, €cClIM OJHO M3 BEIIECTB [JaHO B BHJE pPACTBOpPA C OINPENEIEHHOU
MAacCCOBOM JIOJIEM PACTBOPEHHOIO BEIIECTBA, MACCOBOM [JOJIM W MOJSPHOU
KOHIICHTPAIIMM BEIIECTBA B PACTBOPE, JIOJIM BBIXOJA MNPOAYKTAa PEaKUUU OT
TEOPETUYECKHA BO3MOXKHOTO.

MexnpeaMeTHbIE CBS3H.

Peanuzanmss  MEXNpeaIMETHBIX  CBsi3ed MpU  M3YYEHHM  O0mel
HEOpPraHM4eCcKo XuMuM B 11 Kiacce OCyIIECTBISIETCS YEPE3 UCIMOJIb30BAHUE KAK
o0IIUX €CTEeCTBEHHO-HAYYHBIX MOHSATHH, TaK U TMOHATHH, MPUHATHIX B OTIEIbHBIX
peAMETax €CTECTBEHHO-HAYYHOIO IIUKJIA.

OO01uue ecTecCTBEHHO-HAYUYHbIC TIOHSTHUS: SBJICHUE, HAYUYHbIN (DaKT, TUIOTE3a,
TEOpHsl, 3aKOH, aHaJU3, CUHTE3, KJacCU(pUKaIus, MepUuoJUuIHOCTh, HAOIIO/ICHHE,
MU3MEPEHNE, DKCIIEPUMEHT, MOJENb, MOJICIIMPOBAHHUE.

®u3nka: Marepus, MHUKPOMHUP, MaKpOMHUpP, aTOM, »dJIEKTPOH, IPOTOH,
HEWTPOH, UOH, U30TOIbI, PAAUOAKTUBHOCTb, MOJIEKYJIa, SHEPTETUYECKHUI YPOBEHb,
BEILIECTBO, Tel0, OOBEM, arperaTHOE COCTOSIHME BEIECTBA, WJCANbHBIA Tas,
bu3uYecKre BeTUYNHBI, €IUHUIIBI U3MEPEHUsI, CKOPOCTh, SHEPIHs, Macca.

buonorus: kierka, opraHusm, 3KocucTeMa, ouocdepa, MmeTaboIM3M, MaKpO-
Y MUKPODJIEMEHTHI, OCJIKU, KUPHI, YTIIEBOIbI, HYKJIECHHOBBIE KUCIOTHI, (DEPMEHTHI,
TOPMOHBI, KPYyTOBOPOT BEILIECTB M MOTOK YHEPTUU B IKOCUCTEMAX.

['eorpadus: muHepanbl, TOpHBIE MOPOJIbI, MMOJE3HBIE UCKOMAEMbIE, TOIUIUBO,
peCypcHl.

TexHoJIOTUs: XUMUYECKasi MPOMBIIIIEHHOCTb, METAJLUIYPIHs, CTPOUTEIbHBIE
MaTepualibl, CEIbCKOXO3IMCTBEHHOE MPOU3BOJICTBO, MUINEBAsI MPOMBIILICHHOCTD,
dbapMalieBTHYECKasT TPOMBIILIEHHOCTh, MPOU3BOACTBO KOCMETHYECKHUX



mnpernaparoB, IMPOU3BOACTBO KOHCTPYKHOMOHHBIX  MATCpHUAJIOB, JSJICKTPOHHAsA
IMPOMBIINIJIICHHOCTH, HAHOTCXHOJIOTUH.



I[NTAHUPYEMBIE PE3VJIbTATBI OCBOEHU A ITPOT'PAMMBI 110 XUMHNHA
HA YI'JIYBJIEHHOM YPOBHE CPEJAHEI'O OBIIEI'O ObPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

B cooTBeTCTBUM C CHCTEMHO-IESTEIBHOCTHBIM TIOJIXOJIOM B CTPYKTYpE
JUYHOCTHBIX PE3yJbTaTOB OCBOCHUS MpeaMeTa «XHUMHS» Ha YpOBHE CpEIHETO
oOmero oOpa3oBaHHs BBIACIECHBl CIEAYIOMIME COCTABJSIOIIME: OCO3HAHUE
OOyYaIOIMUMUCA POCCUHCKOM TpaXIaHCKOW UJECHTUYHOCTH; TOTOBHOCTh K
CaMOPAa3BUTHIO, CAMOCTOATEIILHOCTH U CaMOOIIPEICIICHUI0; HaTuYie MOTUBALIUU K
OoOy4eHHIO; TOTOBHOCTh U CIOCOOHOCTh OOYYalOlUXCS PYKOBOJCTBOBATHCS
OPUHATBIMA B OOIIECTBE IMpaBUJIaMU U HOPMaMM TIOBEJCHMS; HalU4He
MIPaBOCO3HAHUS, YKOJIOTHIECKON KYIbTYPhI, CHOCOOHOCTh CTABUTH LI U CTPOHTH
KU3HCHHBIC TUTAHBI.

JIM9HOCTHBIE pe3yJabTaThl OCBOCHHS TpeaMera «XUMHS» OTPaXaroT
c(OPMHUPOBAHHOCTh OTBITA ITO3HABATEIIBHOW W MPAKTUYECKOW eATEeITLHOCTH
oOy4Jaronuxcst B MpoIecce peaausaiuu 00pa3oBaTeIbHON e TEIHHOCTH.

JIn4HOCTHBIE pe3yNbTaThl OCBOCHMS MpeaMera «XUMHUS»  OTpPaXKaroT
c(hOPMHPOBAHHOCTh OMBITA ITO3HABATEIIBHOW W MPAKTUYECKOW JeATECILHOCTH
o0yyaromuxcsi B Mpolecce peann3aiu 00pa3oBaTEeIbHON NIEITEIHLHOCTH, B TOM
YHCJIC B YACTH:

1) rpakaaHCKOro BOCIIMTAHUSI:

OCO3HAHMS 00YYAIONIUMHUCS CBOMX KOHCTUTYIIMOHHBIX TIPaB U 00S3aHHOCTEH,
yBaKEHUS K 3aKOHY U TTPaBOTIOPSIKY;

NPEICTABICHUS O COIMAIBHBIX HOPMax U TMPaBWIAX MEKIUYHOCTHBIX
OTHOIIECHUH B KOJUICKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOW JEATEIBHOCTH TIPH CO3JIaHHH
y4eOHBIX MPOEKTOB, PEIICHUHA YYCOHBIX W TO3HABATCIBHBIX 3a7a4, BBHIMTOTHCHUH
XUMHUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TIOHMMAaTh M TPUHUMAaTh MOTHBBI, HAMEpPEHHUS, JIOTUKY U
apTyMEHTHI IPYTUX MPU aHATIN3e PA3IUIHBIX BUAOB YICOHOU ACATEIHHOCTH;

2) IATPUOTHYECKOT0 BOCTIMTAHMA:

IICHHOCTHOTO OTHOIIEHUS K HWCTOPHYECKOMY W HAyYHOMY HACJIEIUIO
OT€YECTBCHHON XUMUH;

YBaXEHUS K TPOIIECCY TBOPYECTBA B OO0JIACTH TEOPUM M TMPAKTHUECKOTO
MPWIOKEHUSI XWMHHU, OCO3HAHUS TOTO, YTO JAaHHBIE HAYKH €CTh pPE3yJbTar
JUTMTENIbHBIX ~ HAOMIOJEHWUN, KPOMOTIUBBIX  JKCIEPUMEHTAIBHBIX  ITOWCKOB,
TIOCTOSTHHOTO TPY/la YUYEHBIX U MPAKTUKOB;



WHTEpeca W T03HABATEIHHBIX MOTHMBOB B TIOJYYCHHH W TOCIEAYIOIIEM
aHann3e WHPOPMAIUHA O TIEPEIOBBIX JOCTHKEHUSIX COBPEMEHHOW OTEUECTBEHHOU
XUMUWY;

3) IyXOBHO-HPABCTBEHHOT'0 BOCTIMTAHUS:

HPABCTBEHHOI'O CO3HAHUS, ITUYECKOTO MOBE/ICHUS;

CIIOCOOHOCTH OIICHUBATh CUTYAIIMH, CBSI3aHHBIC C XUMHUYCCKUMU SIBJICHUSIMH,
U MIPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSACh HA MOPaJIbHO-HPABCTBEHHBIC
HOPMBI U LICHHOCTH;

TOTOBHOCTH OIIEHWBATh CBOE IMOBEICHHWE M TOCTYNKH CBOMX TOBAPHIIEH C
MO3UIINNA HPABCTBEHHBIX W TPABOBBIX HOPM U C YYETOM OCO3HAHUS IOCIICICTBHIMA
MOCTYTIKOB;

4) dpopMHpPOBaHUS KYJIbTYPHI 310POBbSI:

NOHUMAaHUsl IIEHHOCTEH 310poBoro u Oe3omacHOro oOpa3a >KU3HH,
HEOOXOIMMOCTH OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY (DU3MYECKOMY U
MICUXUYECKOMY 3/I0POBBIO;

coOJIoficHUsT TpaBwil 0€30MacHOTO OOpallleHUs C BEIIECTBAMU B OBITY,
MOBCEHEBHOM JKU3HU, B TPYAOBOM JESATEIHHOCTH;

NOHUMAaHUS [EHHOCTH TPaBWJI HMHAMBUAYAJIbHOTO U  KOJUIEKTUBHOTO
0€30MacHOr0 MOBEJICHUS B CUTYAIUSX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIOJICH;

OCO3HAHMS TOCIICACTBUNA W HEMPHUATUS BPEAHBIX NMPHUBBIUCK (YIIOTpEeOICHUS
AJIKOT0JIs1, HAPKOTUKOB, KYpEHUS);

5) Tpy10BOT0 BOCIIUTAHUSI:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-HCCIIEN0BATEIbCKOU
NeSTeIbHOCTH, OOINECTBEHHO TIOJIE3HOM, TBOPUECKOW H  JPYyrUX  BHJAX
NEeSATETHHOCTH;

YCTAaHOBKM Ha aKTHUBHOE YyYacTHE B PEHICHUU TMPAKTHUYCCKUX 3a1ad
COIIMAJILHOM HAIPaBIEHHOCTH (B paMKax CBOETO Kjacca, IIKOJIbI);

MHTEpeca K MPAKTUYECKOMY U3yUEHHUIO Mpodeccuil pa3iuyHoro pojaa, B TOM
YKCJIe Ha OCHOBE MPUMEHEHHUSI MPEIMETHBIX 3HAHUH M0 XUMUHU;

yBOXEHUSI K TPYyHy, JIOJSAM Tpyda U pe3yjbTaTaM TPYAOBOW NESITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHIWBUIYAIBHOW TPACKTOPUU
oOpaszoBaHusi, Oyaymied npodeccuu U pealn3alud COOCTBEHHBIX KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEN K XMMUHU, HHTEPECOB U
moTpeOHOCTEH 00IIeCTBa;

6) 3K0JI0rHYecKOro BOCIIUTAHUSI:

AKOJIOTHUYECKHU 11e7ecO00pa3HOr0 OTHOIICHHUS K MPUPOAE KaK MCTOUYHUKY
CYIIIECTBOBAHMS )KM3HU Ha 3eMJIe;

MOHUMAaHUS TJIO0ATBHOTO XapakTepa KOJOTHYECKUX MpoOJieM, BIUSHUS
HAKOHOMHUYECKHUX MPOIIECCOB HA COCTOSTHUE MPUPOTHON U COLUATILHOM CPEeIbI;



OCO3HAHUS HEOOXOJUMOCTH WCIIOJIb30BAHUS JOCTIDKCHMA XUMUU IS
peLIeHUsT BONPOCOB PAHOHAIBHOTO MPHUPOIOIIOIB30BAHUS;

AKTUBHOTO HENPUATHS JCUCTBUM, MNPUHOCAIINX BPEH OKPYKAIOUIEH
MPUPOJHON Cpelie, YMEHUSI MPOrHO3UPOBATH HEOJIATOMPUSATHBIC SKOJIOTHYECKUE
MOCJEACTBUSA MPEANIPUHUMAEMBIX TEUCTBUN U MIPENOTBPAIIATh UX;

HaJIMYUsl Pa3BUTOrO 3KOJIOTMYECKOTO MBIIIIEHUS, SKOJIOTHUYECKON KYJIbTYPHI,
OIbITa JESATETbHOCTH JKOJIOTUYECKOU HANpPaBJICHHOCTH, YMEHUSA
PYKOBOJACTBOBAaTbCSI UMM B TO3HABATEJIbHOM, KOMMYHUKATHUBHOM M COLHUAIBHOMU
PaKTUKE, CIOCOOHOCTH M YMEHUS aKTHUBHO TMPOTHUBOCTOATH HJCOJIOTHH
xeMohoouu;

7) HEeHHOCTH HAYYHOTO TIO3HAHMS:

MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUSA
HayKH ¥ OOIIECTBEHHOMN MPAKTUKU;

NOHUMAaHUSl CNeUMPUKA XUMHUM KaK HaAyKd, OCO3HaHUsA €€ poiau B
GbopMHUpPOBAaHMK PALNMOHATIBLHOTO HAYYHOTO MBIIUICHUS, CO3JaHUH IE€JIOCTHOTO
MPEJCTaBICHUS] 00 OKPYKAIOIeM MUPE KaK O €IUHCTBE MPUPOJIbl U UYEJIOBEKa, B
MO3HAHUU TIPUPOJHBIX 3aKOHOMEPHOCTEH U PEIICHUU MPOOJIEM COXPaHECHUS
MIPUPOJHOTO PABHOBECHS;

yOeXKIEHHOCTH B  OCOOOW 3HAYUMOCTH XHMHUHM JUIsl  COBPEMEHHOM
UABUIM3ALUA: B €€ TyMaHUCTUYECKOW HAIPABJICHHOCTU W BAXXHOM pOJIU B
CO3JJaHUM HOBOM 0a3bl MAaTEpPUAIBHOW KYJIBTYpPhI, B PEIICHUU TIJ100ATbHBIX
npo0JieM YCTOMYMBOIO Pa3BUTHUS YEIOBEYECTBA — CHIPHEBOM, IHEPrETUUYECKOM,
MUIIEBON M DKOJIOTHUECKOW 0€30MacHOCTH, B Pa3BUTUH MEIMIIMHBI, 00€CTIeUeHNUN
YCIIOBUM YCHENIHOTO TPYJla U IKOJIOTHYECKH KOM(DOPTHON KU3HU KAXKJIOTO YICHA
00111eCTBa;

€CTECTBEHHO-HAYYHOM TI'PAMOTHOCTH: IIOHMMAHHS CYIIHOCTH METOJ0B
MO3HAHUS, UCIMOJIb3YEMbIX B €CTECTBEHHBIX HAayKaX, CIOCOOHOCTHU MCIOJIb30BATh
MOJIy4aeMble 3HAHUS JIJIsl aHAIN3a U OOBSICHEHUS SIBJIICHUM OKPYKAIOIIET0 MUpPA U
MIPOUCXOIAIINX B HEM U3MEHEHHM, YMEHHUS JIeJIaTh 00OCHOBAHHBIE 3aKIIOYCHUS Ha
OCHOBE Hay4dHbIX (DaKTOB M MMEIOIMIUXCS JIAaHHBIX C 1EJbI0 TOJYYEHUS
JTIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSATENIBHO MCIOJIb30BaTh XUMHUUYECKUE 3HAHUS IS
perieHus MpooJieM B peabHbIX )KU3HEHHBIX CUTYaIUsIX;

MHTEPECA K MO3HAHUIO, HCCIIEN0BATENBCKOMN NEATEIIBHOCTH;

TOTOBHOCTM M  CIHOCOOHOCTH K  HENPEphIBHOMY  O0O0pa30BaHUI0 U
caMOOOpa30BaHMIO, K AaKTHBHOMY TIOJIYYEHHUIO HOBBIX 3HAaHMM 110 XHUMHH B
COOTBETCTBHUH C KU3HEHHBIMH IMOTPEOHOCTIAMU;

WHTEpeca K 0COOCHHOCTSIM TpyJa B pa3IMyHBIX cepax mpodhecCHuoHATbHON
JNEATEIBHOCTH.



METAIIPEIMETHBIE PE3YJIBTATbBI

MeranpeaMeTHble pe3yJabTaThl OCBOCHUS MPOTPAMMBI 110 XMMUU Ha YpOBHE
cpeaHero o01ero 0opa3oBaHus BKIIOYAIOT:

3HaUUMble  JUIE  (OPMHPOBAHUA  MHMPOBO33PEHHS  OOYYaAIOIIMXCS
MEXAUCIUIUIMHAPHBIE (MEXKIPEIMETHBIE) O0IleHayYHbIe MOHATHUS, OTPa’Karollue
IIEJIOCTHOCTh HAyYHOW KapTUHBI MHpa W CHEIU(UKY METOIOB IO3HAHMUS,
HCIIOJIB3YEMBIX B €CTECTBCHHBIX HayKax (MaTepwsi, BEIIECTBO, YHEPTHUs, SIBJICHUE,
npolecc, CUCTeMa, HaAyYHbIM (akT, MPUHIIUII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpusl, UCCIIEI0OBAHNE, HAOIIOACHIE, U3MEPEHHUE, SKCIIEPUMEHT U JPYTHE);

yYHUBEpCalbHble Y4eOHbIe NeWCTBUS (IIO3HABATENbHbIE, KOMMYHUKATUBHBIC,

PEryJISTUBHBIE), o0ecrneunBaroIme dbopmupoBanue (GYHKIIMOHATBHON
TPaMOTHOCTH M COIIMATIEHOM KOMITETEHIIMH 00YJaroIINXCs;
CIIOCOOHOCTB oOyuarommxcs UCIIOJIb30BATh OCBOCHHBIE

MEXIMCIUIUIMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHUS M YHUBEpPCAIbHBIC y4eOHBIC
JNEUCTBHUS B ITO3HABATEILHOW U COIMAIIBHON MTPAKTHKE.

MertanpeaMeTHblE pPE3yJAbTaThl OTPAKAIOT OBJIAJICHUE YHHUBEPCAIbHBIMU
Y4EOHBIMU  TO3HABATEIbHBIMU, KOMMYHUKATUBHBIMU U  PETYJISATUBHBIMU
JICUCTBUSIMU.

ITo3naBaTebHbIE YHMBePCAJIbHbIE YUeOHbIE AelicTBUS

1) 6a30BbIe JIOTHYECKHE AeiCTBHS:

CaMOCTOSITENNbHO  (OpMynIHpOBaTH U aKTyalu3UpoBaTh  MpoOseMy,
paccMmatpuBaTh €€ BCECTOPOHHE;

OTIPEAENATh LENN MACSITeNbHOCTH, 3a/JaBas NapaMeTpbl U KPHUTEPUH UX
TOCTUKEHHSI, COOTHOCUTD PE3YJIbTAThI IEATEIHHOCTH C MMOCTABICHHBIMHU LIEJISIMH;

UCIOJb30BaTh NPU OCBOCHUM 3HAHUM MPUEMBI JOTHYECKOT'O MBIIIJICHUS:
BBIJIETISITh XapaKTepHbIE MPU3HAKK MOHSITUHA M yCTaHABIMBAaTh UX B3aUMOCBSI3b,
MCIIOJIb30BaTh COOTBETCTBYIOIIUE MOHATHUS JIJIs1 OOBSICHEHHUS OTICNBHBIX (PAaKTOB H
SIBIICHUI;

BbIOMpaTh OCHOBaHUS M KPUTEPUM I KIAacCU(PUKALMU BEUIECTB MU
XAMHUYECKUX PEaKIINM;

yCTaHaBIMBAaTh MPUYUHHO-CIEACTBEHHbIE CBA3M MEXIYy H3y4aeMbIMU
SIBIICHUSIMU;

CTPOUTH JIOTHUECKHE paCCYXKACHHs (MHIYKTUBHBIC, NEAyKTHBHBIC, IIO
aHAJIOTUH), BBIABIATH 3aKOHOMEPHOCTH U MPOTUBOPEUYHUS B paccMaTpUBAEMbIX
ABIICHUSAX, (DOPMYITHPOBATH BHIBObI U 3aKIIIOUCHUS;

NPUMEHATH B IMPOIIECCE MO3HAHUS HMCIIOJIb3yEeMbIE B XMMHHU CHMBOJUYECKHE
(3HAKOBBIE) MOJIETH, MPEOOPA30BHIBATH MOICTBHBIC MTPEACTABICHUS — XUMUYECKHIMA
3HaK (CMMBOJ) 3JIEMEHTa, XUMHUYecKas (popmysia, ypaBHEHUE XUMHUYECKOU



peaKkMu — TMPU PEIIeHWH Y4YeOHBIX TO3HABATEIbHBIX W TMPAKTHYECKUX 3ajad,
MIPUMEHSTh HAa3BaHHbIE MOJIEIbHBIE MPEACTABICHUS JIJISl BBIABICHUS XapaKTEPHBIX
PU3HAKOB M3yYaeMbIX BEIIECTB U XUMUYECKUX PEAKIUH.

2) 6a30BbIe HCCJIET0BATEIbCKHE ICHCTBHUS

BJIaJIeTh OCHOBAaMH METOJIOB HAYyYHOTO MO3HAHHUS BEIIECTB U XHMMHUYECKHX
peakuuii;

(GopMyIupOBATh LIEIH U 3314l UCCIIEAOBAHUA, UCIIOIB30BaTh MTOCTABIICHHBIC
U CaMOCTOATENIbHO C(OPMYIUPOBAHHBIE BOIMPOCHI B KayecTBE HWHCTPYMEHTa
MO3HAHUSA U OCHOBBI M1 (DOPMUPOBAHUS THUIIOTE3bl MO MPOBEPKE MPABMIBHOCTU
BBICKa3bIBAEMBIX CY>KJICHUM;

BJIQJICTh HAaBBIKAMU CAMOCTOSATEIBHOTO IUIAHUPOBAHUS U MPOBEICHUS
YUYEHUYECKUX HKCIIEPUMEHTOB, COBEPILICHCTBOBATh YMEHHs HAOIIOATh 32 XOJ0M
MpoIIecCca, CaMOCTOSITENBHO IPOTHO3UPOBATh €ro pe3yibTaT, (OpMYIUPOBATH
00001IEHHS U BBIBOJbI OTHOCUTENIBHO JOCTOBEPHOCTH PE3YJITaTOB UCCIIEAOBAHNUS,
COCTaBJISATh 0OOCHOBaHHBIN OTYET O MPOJIETaHHON paboTe;

MpUoOOpeTaTh OMNBIT YYEHUYECKOW HCCIEAOBATEIbCKOM M MPOEKTHOU
JESATEIbHOCTH, MPOSBIATH CIOCOOHOCTh M TOTOBHOCTH K CaMOCTOATEIbHOMY
MOMCKY METOAOB pEIICHUS NPaKTUYECKUX 3a]a4d, MPUMEHEHUIO Pa3IMYHbIX
METOJI0B ITO3HAHUS.

3) pa6oTa ¢ uHpopmaueii:

OPUEHTHUPOBAThCS B PA3IMYHBIX MCTOYHUKAX HHPopManuu (HAy4HO-
NOMyJIsipHasi JIUTEparypa XUMHUYECKOTO COJIEp)KaHMs, CIPaBOYHbIE IOCOOMS,
pecypcbl HTepHeTa), aHanmu3upoBaTh WHPOPMAIIUIO PA3TMYHBIX BUAOB U (HOpM
MpEeJICTaBIICHHUS, KPUTHUYECKH OLICHUBATh eé JOCTOBEPHOCTh u
HETPOTHUBOPEYUBOCTb;

dbopMyIUpOBaThH 3aMPOChl U MPUMEHATh Pa3IMYHbIE METO/bI MPU MOUCKE U
orOope wuH(pOpMaMK, HEOOXOAUMOW MJid BBINOJHEHUS Y4YeOHBIX 3ajad
OIPEAECIIEHHOTO THUIIA;

npUOOpETaTh OMBIT KCIOJB30BaHUS WHOOPMAITMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTUN U Pa3IMUHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSATENIbHO  BbIOMpATh  ONTUMAaJbHYI0  (OpMy  MpeacTaBlIEHUs
uHpopmaIuu (cxeMsbl, rpaduKu, TUarpaMMbl, TAOJIUIIbI, PUCYHKHU U APYTHE);

WCIIOJIb30BaTh HAyYHBIA S3BIK B KA4eCTBE CpEICTBA Mpu padbore C
XUMUYECKON uH(pOpMaIeil: TPUMEHATh MEXINpeaMeTHbie (pusuueckue
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIbI, (POpMYJibl, a00OpeBUATYpbI, HOMEHKIIATYPY;

HCII0JBb30BAaTh 3HAKOBO-CUMBOJHNYCCKHUC CPCACTBA HATI'TLAAHOCTH.

KoMmyHHKaTHBHBIE YHMBeEpPCAJIbHbIC YUeOHbIE 1eliCTBUA:



3a/1aBaTh BOMPOCHI IO CYIIECTBY 00CYK1aeMOU TEMBI B XOJI€ TUATIOTa W/UIT!
JMCKYCCHUH, BBICKA3bIBATh HJICH, (HOPMYITUPOBATH CBOU MPEIOKCHUS
OTHOCHTEIILHO BBITIOJTHEHUS TIPEJI0OKCHHOH 3a1a4u;

BBICTYIIaTh C IPE3EHTALMEN pe3yJIbTaTOB I03HABATEIBHON JEATEIbHOCTH,
MOJyYEHHBIX CAMOCTOSITENIbHO MJIM COBMECTHO CO CBEPCTHUKAMMU NPU BBINOJIHEHUN
XUMHUYECKOTO KCIIEPUMEHTA, MPAKTHUYECKONH pabOThl MO MCCIETOBAHUIO CBOWCTB
M3y4aeMbIX BELIECTB, peasn3alii Y4eOHOTrO MPOeKTa, U (OPMYyIUPOBATH BHIBOIBI
O pe3yjibTaTaM MPOBEAEHHBIX HCCIEJOBAHMM IMYTEM COIJIACOBAHMS MO3ULUN B
X0JI€ 00CyX/1eHUsI 1 OOMEHa MHEHUSMHU.

PeryisiTuBHbIC YHUBEpPCAJIbHbIC y4eOHbIE 1eHCTBUS:

CaMOCTOSITEJIBHO IUIAHUPOBAaTh M OCYIIECTBIISATH CBOIO II03HABATEIBHYIO
IESATENIBHOCTh, ONpeAessas €€ LeNM W 3aJadd, KOHTPOJIMPOBATH U IO Mepe
HEOOXOAMMOCTH KOPPEKTHUPOBATh IMpeagaraéMblii alroput™M JEHCTBUI IpH
BBIMOJJHEHUH YYE€OHBIX UM HCCIEIOBATENbCKUX 3aJad, BbIOMpaTh Haubosee
3¢ (pexTUBHBIA crMOCcO0 MX pElEeHUs C Y4YETOM IMOITYYEHUS HOBBIX 3HAHUM O
BEILIECTBAX U XUMHYECKUX PEAKIIMSIX;

OCYIIECTBIISITh CAMOKOHTPOJIb JI€SITEIBHOCTH HAa OCHOBE CaMoOaHalv3a |
CaMOOLICHKH.

INPEJIMETHBIE PE3YJIBTATHI

[IpenMeTHBIC pe3ynbTaThl OCBOCHHS MPOIPAMMBI 110 XUMHUHU Ha YTIIyOJIEHHOM
ypOBHE Ha YpOBHE CpeaHEero oOmero oOpa3oBaHUS BKIOYAIOT CIEIH(PHYSCKUE
JUIsl yueOHOro npeaMeTa « XUMUs Hay4dHbIE 3HaHUS, YMEHUS U CIIOCOOBI ICHCTBUIMA
10 OCBOCHUIO, MHTEPIIPETALMU U MPEeoOpa30BAHUIO 3HAHUM, BUJIBI JIESITEILHOCTH
10 TTOJTYYEHHIO HOBOT'O 3HAHUS M IMPUMEHCHHMIO 3HAHWM B Pa3IMYHBIX YYCOHBIX
CUTYaIIUsIX, a TAKXXE B PEAJIbHBIX )KU3HEHHBIX CUTYyallUsIX, CBSI3aHHBIX ¢ XUMHUEH. B
nmporpaMme M0 XHUMHHM TMPEIMETHbIC pPe3yJbTaThl MPEACTaBIEHbI IO Trojam
W3yUYCHHUS.

10 KJTACC

[IpenmeTHble pe3ynbTaThl OCBOEHUSI Kypca «OpraHudeckas XuMUs»
OTpaXKaroT:

c(hOPMHUPOBAHHOCTh TMPEJCTABICHUN: O MECTE W 3HAYCHUU OPTaHUYECKOU
XUMUU B CHCTEME €CTECTBEHHBIX HAyK M €€ poju B 00ECIEeUeHUU YCTOWYHMBOTO
pPa3BUTHUS YEJIOBEUECTBA B PEIICHUU MPOOJIEM DKOJIOTUYECKOM, SHEPreTUYECKOU U



MUIIEBONH OE30MacCHOCTH, B Pa3BUTHH MEIUIIMHBI, CO3aHUU HOBBIX MaTepUajoB,
HOBBIX HMCTOYHHUKOB DHEPIUH, B o0ecrneueHnu pPalMOHAIIBHOIO
IPUPOJIONOIb30BaHUS, B (POPMUPOBAHUM MHUPOBO33PEHUS W OOLIEH KYJIbTYphI
YeJloBEKa, a TaKKe DSKOJOTMYeCKM OOOCHOBAHHOTO OTHOUIEHUSI K CBOEMY
3I0POBBIO U IPUPOJHOM CPENIE;

BJIQJICHUE  CUCTEMOM  XMMHYECKMX  3HaHW, KOTOpas  BKJIIOYAET:
OCHOBOITOJIAralIINEe NOHATHS — XUMUYECKUN 3JIEMEHT, aTOM, PO U 3JIEKTPOHHAS
oboiouka aroma, S-, P-, d-aTOMHBIE OpOWMTAM, OCHOBHOE M BO30YKIEHHOE
COCTOSIHMSI aTOMa, THOpUAM3alUsl aTOMHBIX OpOWTaleil, HOH, MOJIEKyJa,
BAJIEHTHOCTb, 3JIEKTPOOTPULIATEILHOCTh, CTENEHb OKUCIEHUS, XUMUYECKasl CBS3b,
MOJIb, MOJIIpHAsl Macca, MOJIIPHBIA 00BEM, YTICPOAHBIN CKENEeT, PYHKIIMOHATbHAS
rpynna, pajaukal, CTPYKTypHble (GopMyibl (pa3BEPHYThIE, COKpAILEHHBIE,
CKEJIETHBIE), HM30MEpHUsl CTPYKTYpHass U IPOCTPAHCTBEHHas (reoMeTpuyeckas,
ONTHYECKAs), H30MEPbl, TOMOJIOTMYECKHI PsA, TOMOJIOTH, YIJIEBOJOPOJBI,
KHCIIOPOJ- M a30TCOJIEpKAIINe OPraHMYECKHE COEIMHEHUS, MOHOMED, MOJIUMED,
CTPYKTYPHOE 3BE€HO, BBICOKOMOJIEKYJISIDHBIE COEAMHEHUS; TEOPHH, 3aKOHBI
(nepuonmyeckuii 3akoH JI. M. MenzaeneeBa, Teopusi CTPOEHMsSI OpPraHUYECKUX
BemecTs A. M. byTiiepoBa, 3aKOH COXpaHEHMsI MacChl BEIIECTB, 3aKOH COXPAaHEHUS
M TPEBpPALECHUS DHHEPruu MpU XHUMHYECKUX PEaKUusAx), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH A3BIK XUMHUHU, MUPOBO33PEHUYECKHE 3HAHUS, JIEKAIIUE B OCHOBE
NOHUMAaHUS IPUYNHHOCTH U CHUCTEMHOCTH XMMHUYECKUX SBJIICHHI; ITPEICTaBICHHUS
O MEXaHu3MaxX XHMMHYECKUX pPEakUWl, TEPMOJUHAMUYECKHX W KHHETHYECKHUX
3aKOHOMEPHOCTSX UX MPOTEKaHUs, O B3AMMHOM BJIMSIHUM aTOMOB W TPYII aTOMOB
B MOJIEKYJIax (MHIYKTUBHBIA U Me30MepHbIN 3 dekTsl, opuentanTsl [ u Il pona);
(haKkTOJIOTMYECKHUE CBEACHHMS O CBOMCTBAX, COCTaBe, MOJYYEHUH M OE30MacHOM
UCIIOJIb30BaHUU BaXXHEHIIMX OpPraHMYECKUX BEIIECTB B OBITY M MPAKTUYECKOM
JESTeIbHOCTH  4YeJloBeKa, OOLMX  HAay4YHBIX  NPHUHIMIAX  XUMHUYECKOTO
MIPOMU3BOCTBA (HAa MPUMEPE MPOU3BOJICTBA METAHOA, TEPEPAOOTKU HEPTH);

c(hOPMUPOBAHHOCTh YMEHUM: BBIABISTH XAPAKTEPHbIE MPHU3HAKU MOHSITHIA,
yCTaHaBJIMBATh MX B3aHMOCBS3b, UCIOJIb30BaTh COOTBETCTBYIOIIMUE MOHATHUS MPHU
ONMCAHUM COCTaBa, CTPOCHUS U CBOKMCTB OPTaHUYECKUX COEIMHEHMI;

c(hOpMHPOBAHHOCTH YMEHUIA:

UCIIOJIB30BaTh XUMUYECKYIO CUMBOJIMKY JUJISI COCTABJIEHUS MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (POPMYJT OpraHUYECKUX
BELIECTB;

COCTABJISITh YPaBHEHUS XUMHUYECKUX PEAKIMM U PACKPBIBATh UX CYLIHOCTH:
OKHUCJIUTEIBHO-BOCCTAHOBUTENBHBIX ~ PEAaKUUA  MOCPEACTBOM  COCTABJICHHS
AIIEKTPOHHOTO OajlaHca 3TUX peakuui, peakuuid HMOHHOTO oOOMeHa MyTEéM
COCTABJICHMSI X ITOJIHBIX U COKPALIEHHBIX HOHHBIX YPaBHEHU;



M3TOTaBIMBATh MOJACINA MOJIEKYJI OPTaHWUYECKHUX BEIIECTB JJIS WILTIOCTPAIIAN
WX XUMHYECKOTO U MTPOCTPAHCTBEHHOTO CTPOCHMS;

c(hOpMHUPOBAHHOCTh YMCHHI: YCTaHABIMBATH MPHHAIICKHOCTh HU3YYCHHBIX
OPTaHWYECKUX BEMIECTB 10 HMX COCTaBy W CTPOCHHIO K OMNpeAeIEHHOMY
KJIAcCy/Tpynne COEAUHEHUM, JaBaTb UM Ha3BaHUS IO CHCTEMaTHYECKOU
HomeHknatype (IUPAC) u nmpuBoauTh TpUBUAJIbHBIE HA3BaHUS I OTIEIbHBIX
MPEACTABUTENICH OPTaHWYECKUX BEIICCTB (ITUIICH, alleTUJICH, TOJYOJI, TIUIECPHH,
STUJICHTIUKOIb, (EeHON, (OpMaTbIETHA, aleTalbIerua, areTOH, MypaBbUHAS
KHUCIIOTa, YKCYCHAsl KHCIIOTa, CTEApUHOBAs, OJICMHOBAsI, MAIbMUTUHOBASI KUCIIOTHI,
[VIMIMH, aJaHuH, MalbTo3a, (PpyKTO3a, aHUIIWH, AUBUHUI, U30IMPEH, XJIOPOIPEH,
CTUPOJ U IpYTHE);

c(hOPMHUPOBAHHOCTh YMEHUS OMNPEACNATh BHJ XUMHUYECKOH CBS3U B
OPTaHUYECKUX COCAMHCHHSIX (KOBAJICHTHAS W HWOHHAS CBs3b, O- M T-CBS3b,
BOJOPOJHAs CBS3b);

c(hOPMHUPOBAHHOCTh YMEHUS TMPUMEHSITH TOJIOKEHUSI TEOPUH CTPOEHUS
opranuueckux Bemiects A. M. bytiepoBa s 00bsICHEHUSI 3aBUCUMOCTH CBOMCTB
BEIIIECTB OT X COCTAaBa M CTPOCHMUS;

c(hOPMHPOBAHHOCTh  YMEHHH  XapaKTepu3oBaTh  COCTaB, CTPOCHHE,
du3nueckue M XMMHUYECKHE CBOMCTBA THUIHMYHBIX MPEJCTABUTEICH pPa3IMUHbIX
KJIACCOB OPTaHMYECKUX BEIIECTB: AJIKAHOB, IIMKJIOAIKAHOB, AJIKEHOB, aJIKAJUCHOB,
ANTKWHOB, ApPOMATHYECKHX YTJIEBOJOPOAOB, CIHPTOB, albJACTHI0B, KETOHOB,
KapOOHOBBIX KHCIIOT, MPOCTBIX U CIOKHBIX 3(PHUPOB, KUPOB, HUTPOCOCTUHCHUHA H
aMUHOB, aMHUHOKHUCJIOT, OCJIKOB, YIJIEBOJOB (MOHO-, JIM- W TOJUCAXapUJIOB),
WUTIOCTPUPOBATh ~ TEHETUYECKYID  CBSI3b  MEXKIYy  HUMH  YpaBHEHUAMH
COOTBETCTBYIOIIUX XHUMHYECKUX PEAKIHH C WCIOIb30BAHUEM CTPYKTYPHBIX
dopmyu;

c(hOPMHPOBAHHOCTh YMEHHUS TOATBEPKIAaTh HA KOHKPETHBIX MpUMEpax
XapaKTep 3aBUCUMOCTH PEAKIIMOHHON CIIOCOOHOCTH OPTaHUYECKUX COSAMHEHUH OT
KPAaTHOCTH M THUITA KOBAJICHTHOMN CBSI3U (G- U TT-CBSI3M), B3AUMHOTO BIIUSIHHSI aTOMOB
Y TPYII aTOMOB B MOJICKYJIaX;

c(hOpPMHPOBAHHOCTh YMECHHS XapaKTEPU30BaTh NCTOYHUKHU YTIIECBOJAOPOIHOTO
CeIpbsi  (HeTh, TPUPOAHBIA Ta3, Yrojib), CIOCOOBI €ro MepepadoTKU W
MPaKTUYECKOE MPUMEHEHHE MPOAYKTOB MepepaboTKH;

c(hOPMHUPOBAHHOCTh BIIAJICHUS CHCTEMOW 3HAHUN O €CTECTBEHHO-HAYYHBIX
METOJ/IaX TO3HAHUS — HAOJIOJACHUH, U3MEPCHUH, MOJICIUPOBAHUH, SKCIICPUMEHTE
(peaTbHOM M MBICJICHHOM) W YMEHUS IPUMEHSTD 3TH 3HAHUS;

c(hOpMHPOBAHHOCTH yMEHUS MPUMEHSTh OCHOBHBIC orepanuu
MBICJTUTEILHON JIEITSIIPHOCTH — aHallu3 W CHHTE3, CpaBHEHHE, 0000IIeHUE,



CHUCTEMAaTHU3ALINIO, BBIABICHUE MPUYMHHO-CIEACTBEHHBIX CBSI3€U — JUISl U3YUYEHUS
CBOWCTB BELIECTB U XUMHUYECKUX PEAKIINM;

c(hOpMHUPOBAHHOCTh YMEHUI: BBISBIISATH B3aUMOCBS3h XHMHUYECKUX 3HAHUU C
MOHATUSIMU UM TIPEACTABICHUSIMU JIPYTHX €CTECTBEHHO-HAYYHBIX MPEIMETOB IS
0oJiee OCO3HAHHOTO MOHUMAHUS CYHIHOCTH MAaTEpHAIbHOTO €IUHCTBA MUPAa,
UCIIOJIb30BaTh CHUCTEMHbIEC 3HAHUS MO OPraHUYECKONW XUMHUHU ISl OOBSICHEHUS U
MIPOTHO3UPOBAHUS SIBICHUN, UMEIOIINX €CTECTBEHHO-HAYYHYIO IPUPOIY;

c(hOPMHUPOBAHHOCTh YMEHHH: TMPOBOAWTH PACUYETBl TIO XUMHUYECKUM
dbopMynamM U ypaBHEHHUSIM XUMHUYECKUX PEAKIUN C HUCIOIb30BAHUEM (PU3MUYECKHUX
BeIUYMH (Macca, O0BEM Ta30B, KOJIMYECTBO BEIIECTBA), XapaKTEPU3YIOUIUX
BEILIECTBA C KOJWYECTBEHHON CTOPOHBI: PACUETHI MO HAXOXKICHUIO XUMUYECKOU
(dbopMynBl BEIIECTBA MO W3BECTHBIM MAacCCOBBIM JIOJSM XHMHYECKHX DJIEMEHTOB,
MPOAYKTaM CrOpaHusi, INIOTHOCTU ra3000pa3HbIX BELIECTB;

c(hOpMHUPOBAHHOCTh YMEHHI: TPOTHO3UPOBATH, AHATM3UPOBATh U OIICHUBATH
C TO3UIMUA  DKOJOTUYECKOW  O€30MacCHOCTH  TOCJEACTBUS ~ OBITOBOM |
MPOU3BOJICTBEHHON JICSITEILHOCTH YEJIOBEKA, CBS3AHHOM C  mepepaboTKoM
BEIIIECTB, UCMOJIb30BATh MOJYYEHHbBIC 3HAHUS JIJIsl IPUHATHS TPAMOTHBIX PEIICHUM
po0JieM B CUTYyaIlUsX, CBSI3aHHBIX C XUMUEH;

c(hOPMHUPOBAHHOCTh YMEHUMN: CAMOCTOSITEIBHO IUIAHUPOBATH U MPOBOJUTH
XUMUYECKUN DKCIEPUMEHT (MOJIyYeHHE U U3YYCHHE CBOWCTB OpPraHUYECKUX
BEIIIECTB, KAYECTBEHHBIE pEAKIMH YIJIEBOJOPOJAOB Pa3IMYHBIX KJIAaCCOB U
KHUCJIOPOACOICPKAIIUX OPraHUYECKUX BEIIECTB, PEUIEHHWE SKCIEPUMEHTAIBHBIX
3a/lady 1O PACIO3HABAHUIO OPTraHWYECKUX BEIIECTB) C COOJIOJEHUEM MPaBUII
06e3omacHOro O0OpaleHusi C BEIIECTBAMH U JTAOOPATOPHBIM O0OPYJAOBAHHEM,
dbopMynupoBaTh 1€b HWCCIACAOBAHUS, TMPEACTABISITH B Pa3IU4HON (popme
pe3yabTaThl IKCIEPUMEHTA, AaHATTU3UPOBATh U OLIEHUBATH WX JOCTOBEPHOCTD;

c(hOpMHUPOBAHHOCTH YMEHUIA:

co0JiroaTh MpaBUjia DKOJIOTUYECKH 11€JIECO00Pa3HOro MOBEICHUS B OBITY U
TPYIOBOW JIEATEIIBHOCTH B IEISAX COXPAHEHHSI CBOErO 3J0POBbS, OKpPYXKaroeh
MIPUPOTHON CPEJIbI U TOCTUXKEHUS €€ YCTOMUUBOTO PA3BUTHS;

OCO3HaBaTh OIMACHOCTh TOKCHUYECKOrO JEWCTBUSI HA >KUBBIE OPTraHU3MBbI
ONPEAECTEHHBIX OPTAHUYECKUX BEIIECTB, MOHUMAas cMbIc noka3aresns [1/IK;

aHAIM3UPOBATh I1€JIECO0OPA3HOCTh MPUMEHEHUSI OPTaHWYECKUX BEIIECTB B
MIPOMBIIIUICHHOCTH U B OBITY C TOYKHU 3PEHUSI COOTHOIICHHS PUCK-TIONB3A;

c(hOpPMHUPOBAHHOCTh YMEHHM: OCYIIECTBIAThH IlI€JICHANPABICHHbBINH TMOUCK
XUMUYECKON nH(pOpMaIK B pa3IMYHBIX UCTOUYHUKAX (HAy4YHasl U y4eOHO-HaydHas
JTuTEpaTypa, CpeAcTBa MaccoBor mHpopManuu, IHTEpHET U Ipyrue), KpUTHIECKH
aHATM3UPOBATh XMMHUYECKYI0 MH(pOpMAIIMIO, TiepepadaThiBaTh €€ U MCIOJIb30BaTh
B COOTBETCTBHUH C MOCTABICHHON y4eOHOM 3a1aueH.



11 KUIIACC

[IpeameTHBIC pe3yibTaThl OCBOEHUS Kypca «OOmas W HeopraHudecKas
XUMHUSD» OTPAXKAKOT:

c(hOPMHUPOBAHHOCTh TPEACTABICHUI: O MaTEpPUAIILHOM €IMHCTBE MHUDA,
3aKOHOMEPHOCTSAX M TO3HABAEMOCTH SIBJICHHM MPUPOJBI, O MECTE U 3HAYCHUU
XUMUHU B CHUCTEME E€CTECTBEHHBIX HAYK U €€ PO B OOECIEYEHUU YCTOMYUBOIO
pa3BUTHUSI, B PEUICHUHU MPOOJIEM SKOJIOTMYECKOM, IHEPIeTUUYECKOM U MHUIIECBOM
0e30MacHOCTH, B PA3BUTUM MEIUIIMHBI, CO3JaHUU HOBBIX MATEpUAJIOB, HOBBIX
UCTOYHUKOB SHEPIUH, B OOECIEYEHUU PAlMOHAIBHOTO MPHUPOONOIL30BAHUS, B
(GbopMHpOBaHMKM MHUPOBO33PEHUSI U OOIIeH KyJIbTYyphl 4YeEJIOBEKa, a TaKkxKe
AKOJIOTUYECKA OOOCHOBAHHOTO OTHOIICHHS K CBOEMY 3J0POBBIO M TPUPOTHON

cpene;
BJIAQJICHHE  CHCTEMOH  XUMHUYECKMX  3HaHWH, KOTOpas  BKIIIOYAET:
OCHOBOTIOJIATAIONIUE TIOHATUS — XHMHYSCKUN DJJIEMEHT, aToM, SApO aroma,

W30TOIIbI, 3JICKTPOHHAs 000JI09YKa aToMa, S-, P-, 0-aToMHBIe OpOUTAIIA, OCHOBHOC U
BO30YKJIEHHOE COCTOSIHUSI aToMa, TUOpUu3als aTOMHBIX OpOUTaneil, WOH,
MOJIEKYJIa, BAJEHTHOCTb, JJEKTPOOTPULIATEIBHOCTh, CTEIEHb  OKHCIICHUS,
XUMUYECKass CBA3b (KOBAJICHTHAs, HWOHHAs, METAJUIMYECKas, BOJOPOJIHAs),
KpUCTAINIMYECKAs] PEIIETKA, XHUMUYECKass pEaKUusi, pacTBOp, DIJIEKTPOJIUTHI,
HEXJICKTPOJIUTHI, BJIECKTPOJUTHYECKAd AUCCOLMAMs, CTENEHb JAUCCOLMAINH,
BOJIOPOJIHBIM TOKa3aTellb, OKHUCJIUTEIb, BOCCTAHOBHUTENb, TEIUIOBOM 3(deKT
XUMHYECKON peaKkuu, CKOPOCTh XUMUYECKOW PEAKIINU, XUMHUUECKOE PABHOBECHUE;
TEOPUU U 3aKOHBI (TEOPHUSl SJIEKTPOIUTUYECKOW NHCCOLMAIUU, MEPUOTUYECKUI
3akoH JI.11. MenzneneeBa, 3aKOH COXpaHEHUs MacChl BELIECTB, 3aKOH COXPAHEHUS U
MPEBpAIlEHUs] SHEPTUU TPU XUMHYECKUX PEaKIMAX, 3aKOH MOCTOSHCTBA COCTaBa
BEILIECTB, 3aKOH JEHUCTBYIOIIUX MacC), 3aKOHOMEPHOCTHU, CHUMBOJIUYECKHI SI3BIK
XUMHH, MHUPOBO33PEHUYECKHE 3HAHUSA, JIEKAIIME B OCHOBE IMOHUMAaHUS
OPUYMHHOCTH U CHCTEMHOCTM  XMMHYECKUX  SIBJICHUH;  COBPEMEHHBIC
MPEJICTABICHUSI O CTPOCHHMM BEIIECTBA HA ATOMHOM, HOHHO-MOJEKYJSPHOM U
HaJIMOJIEKYJIIPHOM ~ YPOBHSIX; TIPEACTaBICHUSI O MEXaHU3MaX XUMHUUYECKUX
peakiui, TEPMOJUHAMUYECKMX W  KUHETHYECKUX 3aKOHOMEPHOCTSIX  UX
IPOTEKaHMs, 0 XUMUYECKOM PaBHOBECHM, PACTBOpPAX M JIUCIEPCHBIX CUCTEMAX;
(dakToIOTHYECKHUE CBEJCHHS O CBOMCTBAX, COCTaBe, MOJYyUYEHUH W OE30MacHOM
UCIIOJIb30BaHUN BAKHEUIIMX HEOPTAHUYECKUX BEIECTB B OBITY M MPAKTUUYECKOU
NEATeIbHOCTU  YEJIOBEKa, OOIIMX  HAyYHBIX  MPUHIMIAX  XUMHUYECKOTO
MIPOU3BOJICTBA;

c(hOPMHUPOBAHHOCTh YMEHUM: BBIABISTH XapaKTEPHbIE MPHU3HAKU TOHSTHM,
YCTaHaBJIMBAaTh UX B3aWMOCBS3b, HCIOJIb30BATh COOTBETCTBYIOIIUE MOHATUS TPU
OTMMCAaHUM HEOPTAaHUYECKUX BEIIECTB U UX MPEBpaIlCHHUIH;



c(hOPMHUPOBAHHOCTh yYMEHHSI HCIOJIb30BaTh XUMHYECKYI0 CHUMBOJMUKY IS
coctaBieHuss (HOpPMYyJT BEIMIECTB W  YpaBHEHUHW  XUMHUYECKHX  PEaKIIHi,
cuctematuyeckyto HomeHkiIaTypy (IUPAC) u TpuBHanbHble Ha3BaHUs OTIEIbHBIX
BEILIECTB;

c(hOpMHUPOBAHHOCTh YMEHHUSI ONIPEICIISATh BAJICHTHOCTh U CTCTICHh OKUCIICHUS
XUMUYECKUX DJIEMEHTOB B COCJIUMHEHMSX, BUJ XUMHUYECKOW CBSI3M (KOBaJEHTHAas,
WOHHAs, METaJuIM4ecKasi, BOAOPOAHAsI), THUI KPUCTAIUIMYECKOU  PEIIETKU
KOHKPETHOTO BEILIECTBA;

c(hOpPMHUPOBAHHOCTh YMEHUSI OOBSCHATH 3aBUCUMOCTH CBOMCTB BELIECTB OT
BUJa XMMHYECKOM CBSI3M U THUMA KPUCTAJUIMUECKOW PEMIETKH, OOMEHHBIN WU
JIOHOPHO-AKIIENITOPHBIM MEXaHU3MbI 00pa30BaHNS KOBAJICHTHOU CBSI3H;

c(hOPMHPOBAHHOCTh  YMEHHH:  KJIacCU(PHUIIUPOBATH: HEOPraHUYECKHUE
BEIIECTBA 10 UX COCTaBY, XUMHUECKHE PEAKIIUHU IO PA3IUYHBIM MpU3HAKAM (YUCITY
U COCTaBy pEarupyrollux BEIIECTB, TEIIOBOMY 3(PGEKTy peakiuu, W3MEHEHUIO
CTETICHEW OKHCJICHUS DJJIEMEHTOB, OOpPaTUMOCTH, Y4YacTHIO Karajiu3aropa |
JIPYTHE); CAMOCTOSTENILHO BHIOMPATh OCHOBAHUS U KPUTEPUU JJI KiiacCU(DUKAIIUU
M3y4YaEMBbIX BEIIECTB U XUMUYECKUX PEAKIINM;

c(hOpPMHUPOBAHHOCTh YMEHHS PACKPBIBATh CMBICI MEPUOIMUYECKOro 3aKoHa /.
N. MeHnneneeBa U IEMOHCTPUPOBATH €T0 CUCTEMATU3UPYIOUTYIO, 0ObSICHUTEIBHYIO
Y MIPOTHOCTUYECKYIO (DYHKIIUH;

c(hOpPMHUPOBAHHOCTh YMEHUM: XapaKTepU30BaTh IJICKTPOHHOE CTPOCHUE
aTOMOB M MOHOB XUMHMYECKUX DJIEMEHTOB II€PBOrO—YETBEPTOTrO IEPUOIOB
[Tepuoanueckon cucremsl .M. MeHneneeBa, UCIIONb3ysl MTOHATHS
«QHEPreTUYCCKHE YPOBHM», «IHEPIreTHUCCKUE IMOJYPOBHM», «S-, P-, O-aTOMHBIC
opOuTaNM», «OCHOBHOE M BO30YXKIEHHOE JHEPIEeTHUECKUE COCTOSHUS aToOMay;
OOBSICHATh 3aKOHOMEPHOCTH HM3MEHEHHUSI CBOMCTB XMMHUUYECKUX DJIEMEHTOB U MX
coeAuHeHnd mno mnepuonaMm U rpymmam llepmoamueckon cucremsr . .
MenzeneeBa, BaJC€HTHBIE BO3MOXHOCTA aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHMS
UX DJIEKTPOHHBIX 000JIOYEK;

c(hOpMHUPOBAHHOCTh YMEHUM: XapakTepu3oBaTh (OMUCHIBATH)  OOIIUE
XMMHUYECKME  CBOWCTBA  BEIIECTB  PA3JIMYHBIX  KJIACCOB,  MOJTBEPKIATH
CYIIECTBOBAHUE TCHETUYECKON CBS3M MEXKIY HEOPraHWUYECKHMMHU BEIIECTBAMHU C
IIOMOILBIO YPABHEHUN COOTBETCTBYIOIINX XUMUUYECKUX PEAKIINM;

c(hOPMHUPOBAHHOCTh YMEHHUS PACKPBIBATh CYIIHOCTh: OKHCIUTEIHHO-
BOCCTAHOBUTEJIBHBIX PEAKIUM MOCPEACTBOM COCTABJICHUS DJICKTPOHHOTO OajaHca
ATUX PEAKIW; peakiuii HMOHHOTO OOMEHa IMyTEM COCTABJICHHS HMX TOJHBIX M
COKpAIIEHHBIX  MOHHBIX  YPaBHEHMM;  pEakuWil  TUOPOIM3a;  peaKkuuu
KOMILJIEKCOOOpa3oBaHus (Ha MPUMEPE THAPOKCOKOMITIIEKCOB ITMHKA U ATFOMUHUSA );



cOPMUPOBAHHOCTh YMEHHUSA OOBSICHATh 3aKOHOMEPHOCTH TPOTEKAHHUS
XUMUYECKUX PEAKIHMN C Yy4ETOM HMX SHEPIeTHUYECKHX XAPaKTEPUCTHK, XapakKTep
U3MEHEHHUS CKOPOCTH XHMMHMYECKOM pEAaKUUW B 3aBUCUMOCTH OT PAa3IMYHBIX
(akTOpOB, a TAaKKE XapaKTep CMEIIEHUS XUMUUECKOIO PAaBHOBECHS 1IO]] BIUSHUEM
BHeWIHUX Bo3aencTeuid (mpuHuun Jle [larense);

cOpPMUPOBAHHOCTh YMEHHS XapaKTepU30BaTh XHUMHUYECKHE pEaKIuH,
JeXallhie B OCHOBE IMPOMBIIUIEHHOTO IOJYYEHHUS CEpPHOM KHUCIOTHI, aMMHAKa,
oOluIye Hay4dHble MPUHIUIBI XMUMHYECKHUX IPOU3BOJCTB; LIEJIECOOOPA3HOCTD
IPUMEHEHUSI HEOPraHWYECKUX BEIIECTB B IPOMBIIIJIEHHOCTH U B OBITY C TOYKHU
3pEHHUS COOTHOLIEHUS PUCK-TI0JIb3a;

c(OpPMUPOBAHHOCTh BJAJICHUS CHCTEMON 3HAHUW O METOJax HAyYHOTO
NO3HAHMS SIBICHUH NPUPOAbI — HAONIOJIEHUE, HW3MEPEHHE, MOJIECIUPOBAHUE,
AKCIIEPUMEHT (peasIbHbIM 1 MBICJICHHBIN ), UCTIONb3yEMbIX B €CTECTBEHHBIX HAYKaX,
YMEHUS PUMEHATH 3TU 3HAHMS IIPU SKCIIEPUMEHTAIBHOM HCCIIEI0BAHUY BEILIECTB
U a1 OOBACHEHHS XUMHUYECKUX SBJICHUM, HMEIOINIMX MECTO B MPUPOJE,
MPaKTUYECKOM JAESTENbHOCTH YEJIOBEKA U B IOBCEIHEBHOM KU3HH;

c(hOPMHUPOBAHHOCTh YMEHHUSI BBIABIISATH B3aUMOCBSA3b XMMHYECKHX 3HAHHUU C
MOHATUSMUA M TPEJICTABICHUAMH JAPYTHX €CTECTBEHHO-HAYYHBIX MPEAMETOB IS
00J1ee OCO3HAHHOTO TOHUMAaHUS MaTepUaIbHOIO €AMHCTBA MUPA;

c(OPMUPOBAHHOCTh YMEHHUS MPOBOJUTH PACUETHL: C MCIOJIb30BAHUEM
MOHATUN «MaccoBas JOJs BEUIECTBA B PACTBOPE» M «MOJIIPHAS KOHLEHTPALMS;
Macchl BELIECTBA UM 00bEMA raza Mo U3BECTHOMY KOJIMYECTBY BEILECTBA, MACCE
Wi 00bEMY OJHOTO W3 yYaCTBYIOIIUX B PEaKIMU BEHIECTB; TEIUIOBOTO d(dekTa
peakuMy; 3HA4C€HHs] BOJOPOAHOrO ITOKAa3aTesii PacTBOPOB KUCIOT U ILIEJIOYEH C
M3BECTHOM CTEMEeHbIO JUCCOLMaluu; Macchl (00bEMa, KOJIMYECTBA BEIIECTBA)
MPOJIyKTa PEaKUUHu, €CIM OJHO U3 MCXOJHBIX BEIECTB JaHO B BHUJE PacTBOpa C
OTpe/IeIEHHOM MacCOBOM J10Jiel pacTBOPEHHOTO BEIIECTBA WJIM JAHO B M30BITKE
(uMeeT mpUMecH); JOJU BBIXOJAa MPOJAYKTa peaklUuu; OOBEMHBIX OTHOILICHHIM
ra3os;

c(hOPMUPOBAHHOCTh YMEHHUMN: CAMOCTOSITENBHO IMJIAHUPOBATH W IMPOBOJAMTH
XUMUYECKUNA  DKCIEPUMEHT  (MpOBEAEHUE  peaklWii  HOHHOTO  OOMEHa,
MOATBEPKIECHNE KaYECTBEHHOI'O COCTaBa HEOPTAHMYECKUX BEILECTB, ONMPEIEICHUE
Cpelbl pacTBOPOB BEUIECTB C IMOMOLIbIO WHIMKATOPOB, H3YyYEHHUE BIIUSHHUS
pa3aMuYHbIX  (PAKTOPOB Ha  CKOPOCTh XHMHUYECKOM  peaklMH, pelieHue
AKCIIEpUMEHTANbHBIX 3a7ad 1o TemaM «Mertamiey U «Hemeramis») c
cOOJII0/IEHUEM TpaBUil O€30MacHOro OOpallieHus] ¢ BEIECTBAMU U JIa0OPaTOPHBIM
oOopynoBaHueM, (QOpMyIUpOBaTh I1ENb HCCIENOBAaHUS, TMPEACTABIATH B
pa3nuuHoil dopMe pe3ynbTaThl dKCIEPUMEHTA, AHAJTU3UPOBATH U OLEHUBATH UX
JOCTOBEPHOCTB;



c(hOpMHUPOBAHHOCTh YMEHUH: COOJIIOIaTh MPABUJIA TTOJIH30BAHUS XUMUYECKON
MoCy/Iol W JabopaTOpHBIM 000pYIOBaHWEM, OOpaIleHUs C BEIIECTBAMU B
COOTBETCTBUM C HWHCTPYKIUSMU IO BBINOJIHEHUIO J1A0OPATOPHBIX XUMHYECKUX
OMBITOB, JKOJOTHYECKH LENecOO0pPa3HOTO TMOBEAEHUS B OBITY W TPYIOBOM
JEATEeIbHOCTU B LIEJIAX COXPAHEHHSI CBOErO 3I0POBbSI, OKPYKAIOIIEH MPUPOIHOU
cpeabl U JIOCTHXKEHHS €€ YCTOMYMBOTO Pa3BUTHA, OCO3HABATh OIMACHOCTH
TOKCUYECKOI'0 JICUCTBUS HA >KMBBIE OPraHW3MBI ONPEICIEHHBIX HEOPTaHUYECKUX
BEILIECTB, MOHUMAs cMblIci noka3arens [1/1K;

c(OPMHUPOBAHHOCTh YMEHHUM: OCYHIECTBISATH II€JICHANPABICHHBIN IMOUCK
XUMUYECKON MH(GOPMAIIUU B PAa3IMYHBIX UCTOYHHUKAX (HayyHas U y4eOHO-Hay4YHas
JUTepaTypa, CpelcTBa MaccoBoil nHpopmaiuu, UHTEpHET U Apyrue), KpUTHIECKH
aHATM3UPOBATh XUMHUYECKYI0 MH(OpMaInio, mepepadaTeiBaTh €€ W UCIOIb30BaTh
B COOTBETCTBHUH C MOCTABJICHHON yueOHOM 3a1auei.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJTACC
KoanuecTBo yacoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposbie)
Kontpoabubie | IlpakTnueckue
n/n NPOrpamMMbl Bcero o0pa3oBaTeJIbHbIE
padoThI padoThI
pecypcbl
Pa3znen 1. TeopeTnyeckue OCHOBBI OPraHUYeCKOH XUMHHU
[Ipenmer oprannyeckoit xumuu. Teopus
. http://school-
11 CTPOCHHUS OPTAaHMYECKHX COeAMHEHUN A. M. 8 0 i
collection.edu.ru/
byrneposa
Wtoro mo paszneny 8
Paznen 2. YrieBoaopoabl
21 [IpenenbHbIE YTIIEBOAOPOABI — AJKAHBI, 5 http://school-
' LIMKJIOQJIKAHbI collection.edu.ru/
29 HenpenenbHbie yrieBogopoabl: aakeHbl, 14 1 http://school-
' AJIKAJUEHBI, aJIKUHBI collection.edu.ru/
http://school-
2.3 Apomatuyeckue yriieBo10posl (ape 8 .
POMATHHECKHE YTJICBONOPO/IBI (apeHbi) collection.edu.ru/
24 [IpupoiHBIE HICTOYHUKH YTIIEBOJOPOIOB U UX 4 http://school-
' nepepaboTka collection.edu.ru/
2.5 l"asioreHnpor3BOAHbBIE YTIEBOAOPOIOB 5 1 http:/fschool:
' p g yr AOPOA collection.edu.ru/
Hroro mo pazneny 36
Pa3nen 3. Kuciopoaconep:kaiiue opraHndeckue coeTuHeHUst
http://school-
3.1 Crnuptsl. ®eHon 11 1

collection.edu.ru/
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KapOoHnunbpHbIE COCTMHEHUS: ATbACTU/IBI U

http://school-

3.2 keToHbl. KapOoHoBbIe Kuca0Thl. ClI0KHBIC 21 i
collection.edu.ru/
a¢upsl. XKupbl
3.3 VrieBoasl 9 hit ://S.ChOOI_
collection.edu.ru/
Hroro no pazneny 41
Pa3nen 4. A3oTcoaepikanige oprannyeckne coeTunHeHus!
4.1 AMHUHBI. AMUHOKHUCIIOTHL belkn 12 ht :”S.ChOOI_
collection.edu.ru/
Uroro no pazneny 12
Pa3nen 5. Boicokomosieky/isipHble coeIHHeHHs
51 BricokoMonekynsipHbIe COSTMHEHUS 5 ht :”S.ChOOI_
collection.edu.ru/
Hroro no pazaeny 5
OBHIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102
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11 KJIACC

KoauuyecTBo yacoB DJIeKTPOHHbBIE
HaumeHnoBaHue pa3/iesioB U TeM ugposbie
Ne i/m P Konrpoabnbie | Ilpakruyeckue (mupp )
NPOrpamMmbl Bcero o0pa3oBaTeJIbHbIE
padoThI padoThI
pecypcbl
Pa3nen 1. TeopeTruueckue 0CHOBBI XUMUH
Crtpoenue atoma. [lepuonnyeckuit 3aKoH
1.1 u [lepuoanueckas cucteMa XUMHYECKHX 9
anemenToB /I. 1. MenneneeBa
12 Crtpoenue BeniectBa. MHOrooopasue 11 1
BEIICCTB
13 XUMHUYECKUE PEaKIIH 19 1 3
Wroro mo pazneny 39
Pazgen 2. Heopranuueckast Xumust
2.1 Hewmeramist 31
2.2 Merannbl 23
Hroro no pazaeny 54
Paszgen 3. XuMusd 1 KU3HL
31 MeTopl TO3HAHUS B XUMUH. XUMUS U 9
' KU3Hb
Hroro mo pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 4 8







IHOYPOYHOE IIVTAHUPOBAHUME

10 KJTACC
KosimyecTBo yacoB DJIeKTPOHHBIE
Ne Hara uudposeie
Tema ypoka Kounrpoabusie | Ilpakruueckue
n/n Bcero U3YYeHUS oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
[IpenMer 1 3HaUEHUE OPTAHUYECKOM htto:/ischool
p://school-
1 XHMUH, IPEACTABJIICHHE O MHOI000pa3uu 1 .
ped . P 04.09.2023 | collection.edu.ru/
OpPTaHUYECKUX COCTMHEHHUN
DIEeKTPOHHOE CTPOEHHUE aToMa yriiepoaa
2 (OCHOLSHOG u B032 KIAEHHOE co?::o;lﬁnf:) 1 hitp://school-
e ' 06.09.2023 |  collection.edu.ru/
BasneHTHBIC BO3MOKHOCTH aTOMa yTiiepoa
XUMHUYECKas CBS3b B OPTraHUMYECKHIX
coeTMHEeHHIX. MexaHu3Mbl 00pa30BaHUs http://school-
3 . 1 ;
KOBQJIEHTHOH CBsI3H, CIOCOOBI pa3phiBa 09.09.2023 | collection.edu.ru/
CBA3EH
4 Teopus cTpoeHUS OpraHUYECKUX 1 http://school-
coequHenuiit A. M. byrneposa 11.09.2023 | collection.edu.ru/
5 Knaccudukanms peakiuii B opraHu4ecKoi 1
XUMUU 18.09.2023
Busl n3omepun: CTpyKTypHas,
5 IIPOCTPAHCTBEHHASA. DJIEKTPOHHBIE 1 http://school-
3¢ HEKTH B MOJIEKYIaX OPraHUYECKUX 13.09.2023 | collection.edu.ru/
COECIMHEHU I
[IpencraBnenue o knaccudukanuu u http://school
p://school-
7 cucremarnyeckas HomeHnkiarypa (IUPAC 1 ;
ypa ) 16.09.2023 | collection.edu.ru/

OpraHN4YCCKUX BCIICCTB
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CucreMaruzanys 1 00001IeHe 3HaAHUHI 110

http://school-

8 .
TeMe 20.09.2023 | collection.edu.ru/
AJKaHBI: TOMOJIOTUYECKHH psJl, o01Ias
9 (dbopMyIia, HOMEHKIIaTypa ¥ H30MEpus, http://school-
AJICKTPOHHOE U MIPOCTPAHCTBEHHOE 23.09.2023 | collection.edu.ru/
CTPOCHUE MOJICKYJI
10 du3nvecKrue 1 XUMHUUYECKUE CBOMCTBA http://school-
AJIKaHOB 25.09.2023 | collection.edu.ru/
Haxosk/ieHne aqkaHoB B PUPOJIE.
11 Crioco0bl MOTYYEHHS U II Iz/ll\feHeHI/Ie http://school-
a P 27.09.2023 | collection.edu.ru/
AJIKaHOB
[uknoankanel: oomas popmyna,
HOMEHKJIaTypa U U30Mepus, 0COOEHHOCTH http://school-
12 . ;
CTPOCHHUS U XUMHUYECKUX CBONCTB, 30.09.2023 | collection.edu.ru/
CIOCOOBI MOJTYYEHUS U IPUMEHEHHE
Pemenne pacu€THbIX 3a1a4 Ha
onpeieJICHUE MOJIEKYIISIPHON (OpMYITBI
OpPraHUYECKOI0 BEIECTBA I10 MACCOBBIM http://school-
13 .
JIOJISIM aTOMOB DJIEMEHTOB, BXOJAIINX B €ro 02.10.2023 | collection.edu.ru/
coctaB. Cucremaruzanus u 0000IIeHHE
3HaHUH 110 TeMe
ATKEHBI: TOMOJIOTUYECKHH psifl, 001ast
opMyJa, HOMEHKJIATypa, SJIEKTPOHHOE U
14 1%) (I))CTy aH,CTBeHHOG CTYI())eHI/Ie MOlj'IeK il htp:/ischool-
pocip P Yo 04.10.2023 | collection.edu.ru/
CTpyKTypHAs U ITUC-TPAHC-H30MEPHS
AJIKCHOB
15 du3nvecKkrue U XUMHUYECKHE CBOMCTBA http://school-
ankeHoB. [IpaBuio MapkoBHUKOBa 07.10.2023 | collection.edu.ru/
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CriocoOsl MoTydeHus: U IpUMEHEHUE

http://school-

16 QJIKEHOB 09.10.2023 | collection.edu.ru/
[IpakTrueckas padorta Ne 1 mo teme htto:/ischool
L HomyeHHe STHIICHA 1 H3YHCHHE ero 11.10.2023 | collection.edu.r/
CBOICTB
Pemrenne pacu€THbIX 3a1a4 HA htto://school
18 OUPEACIICHIE MOCKYJIAPHON (OPMYIL 14.10.2023 | collection.edu.ru/
OpPraHUYECKOTO BEIECTBA
AnKaIueHbl: CONPsKEHHBIE,
19 H30JIMPOBAHHBIE, KYMYJIMPOBAaHHbIE http://school-
P » HYMYTHD ' 16.10.2023 | collection.edu.ru/
Oco0eHHOCTH IIEKTPOHHOTO CTPOCHUS
20 XHWMHYECKUE CBOMCTBA CONPSIKEHHBIX http://school-
JCHOB 18.10.2023 | collection.edu.ru/
21 CriocoObl MoTy4eHus1 U IPUMEHEHUE http://school-
aNKaJUEeHOB 21.10.2023 | collection.edu.ru/
AJIKUHBI: TOMOJIOTHUECKUN psifI, oO1ast
29 dbopMyIna, HOMEHKIIATypa, SJIEKTPOHHOE U http://school-
IIPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYIL, 23.10.2023 | collection.edu.ru/
(bu3nueckue cBOcTBa
23 XUMHYECKUE CBONCTBA aJIKUHOB http: //school-
! 25.10.2023 | collection.edu.ru/
. http://school-
24 KadecTBenHbIe peakiiny Ha TPOMHYIO CBSI3b 06.11.2023  collection.edu.ru/
o5 CriocoObI TOTy4eHUsT U IPUMEHEHNE http://school-
AJIKUHOB 08.11.2023 | collection.edu.ru/
Pemenue 3agad: pacu€rsl 0 ypaBHEHHIO http://school-
26 . i
XUMHUYECKON peaKuu 11.11.2023 | collection.edu.ru/
27 CucremaTu3aius 1 0000IIeHNEe 3HAHUH TI0 http://school-
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TemMe 13.11.2023 | collection.edu.ru/
ApeHBI: TOMOJIOTHUECKUN PsijI, o01Ias
s G oe

s (dbopMyIia, HOMEHKIIaTypa neKTpoII:H u htt:/ischool-
TPOCTPATICTREIIOE ETPOCHIE MOTCKY 15.11.2023 | collection.edu.ru/
OcH30I1a U TOTYO0JIa, UX (PU3HYECKUE
CBOICTBA

29 XHUMHYECKHE CBOMCTBA aPEHOB: PEAKLUU http://school-
3aMENIEHU 18.11.2023 | collection.edu.ru/
XUMUYEeCKHE CBOMCTBA apEHOB: PEAKIINH

30 MPUCOSAMHCHHUSI, OKUCIICHHE TOMOJIOTOB hitp://school-

prcosA ’ 20.11.2023 | collection.edu.ru/

OeHzouna

31 OcoOEeHHOCTH XUMUYECKUX CBOMCTB http://school-
CTUpOJIa 22.11.2023 | collection.edu.ru/
Pemenue pacu€THpIx 3a1a4 Ha htto://school

32 OUPCACICHIHE MOJICKYIAPHOM (OpMyIIs! 25.11.2023 | collection.edu.ru/
OpPTaHHYECKOTO BEIIEeCTBA

33 CriocoObl ToTy4eHus1 ¥ TPUMEHEHNE http://school-
apeHOB 27.11.2023 | collection.edu.ru/
I'eneTnyeckas CBA3b MEXKY pa3InYHbIMU http://school-

34 .
KJIacCCaMHU YTJIEBOJOPOIOB 29.11.2023 | collection.edu.ru/
Pacuétel mo ypaBHEHUSIM XUMHUYECKUX http://school

35 peaxm:m. Cucrematuzanuusa 1 00001IeHnE 02.12.2023 _picollection.e duru/
3HAHUU TI0 TEME

36 [Ipupoanstiii raz. [lomytHble HEQTAHBIE http://school-
ras3bl 04.12.2023 | collection.edu.ru/

37 KameHHbIi1 yroape 1 IpoIyKThl €T0 http://school-
nepepaboTKH 06.12.2023 | collection.edu.ru/

38 Hed1b 1 ciocoOsI e€ nepepaboTKH. http://school-
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[IpuMeHeHKEe TIPOAYKTOB IEpepabOTKU 09.12.2023 | collection.edu.ru/
HepTH
39 ['enernueckas cBsI3b MEXKY pa3InuYHbIMU http://school-
KJIaCCaMHU YTJIEBOJOPOIOB 11.12.2023 | collection.edu.ru/
["asioreHonpou3BoIHEIE YTIEBOAOPOIOB:
40 3JIEKT OHH(I))C CT OHCHI/IC'y eak I/?I/Ip " http://school-
y b > PEE 13.12.2023 | collection.edu.ru/
3aMEIICHHS TalloTeHa
JeiicTBue 1menoyei Ha
. http://school-
41 raJloreHIpor3BoIHbIE. B3anmoseiicTBue ;
y . ! 16.12.2023 | collection.edu.ru/
JUTAIOTC€HAJIKAHOB C MarHUEM U ITMHKOM
CucremaTu3aius 1 0000IICHUEe 3HAHUH TI0 http://school-
42 n n H
pazzeny "YrieBoaoposl 18.12.2023 | collection.edu.ru/
43 KoHntposbHas pabora 1o Teme http://school-
"YraneBonpopoast" 20.12.2023 | collection.edu.ru/
[IpenenbHble OTHOATOMHBIE CIIUPTHI:
TOMOJIOTHYECKUH psf, ob1as popmyna,
44 CTPOEHUE MOJIEK i i?,OMIeH I/Iﬂ(b e hitp://schoal-
P o P 23.12.2023 | collection.edu.ru/
HOMEHKJIaTypa, Kilaccupukanus,
(bu3nueckue cBOcTBa
45 XHUMUYECKUE CBOKMCTBA MPEAECTBHBIX http://school-
OJTHOATOMHBIX CIIMPTOB 25.12.2023 | collection.edu.ru/
16 CriocoOblI MoNTyueHus: U IPUMEHEHUE http://school-
OJTHOATOMHBIX CITUPTOB 27.12.2023 | collection.edu.ru/
[IpocTeie 2¢upsl: HOMEHKIIATypa U
http://school-
47 M30MepHsi, 0COOCHHOCTH QU3UYECKUX U .
P, y b 08.01.2024 | collection.edu.ru/
XUMHUYECKUX CBONCTB
48 MHOroaToMHsbI€ CIIUPTHL: STUICHITIMKOJIb U http://school-
TIIMLEPHH, UX (pU3NYecKre U XUMHIECKUE 10.01.2024 | collection.edu.ru/
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CBOICTBa

CriocoObl osTy4eHHs 1 IPUMEHEHNE

http://school-

49 :
MHOT'0aTOMHBIX CITUPTOB 13.01.2024 | collection.edu.ru/

50 DeHOI: CTPOCHUE MOJICKYIIBI, PU3NICCKUE http://school-
cBoiicTBa. TokcuuHOCTH (heHona 15.01.2024 | collection.edu.ru/

. http://school-

>1 Xuiteckie cBoHCTBa penosa 17.01.2024 | collection.edu.ru/

59 CriocoObl osTyyeHHsl U IPUMEHEHUE http://school-
(denona 20.01.2024 | collection.edu.ru/
[IpakTuueckas paborta Ne 2. Pemenue htt://school

> e CPIMEHTATBAbDT ST HO TEME 22.01.2024 | collection.edu.ru/

CrupTsl ¥ PeHOTBI

54 Cucremaru3zanus u 0000IIeHNE 3HAHUH 110 http://school-
TeMe 24.01.2024 | collection.edu.ru/
AJBAETUABI U KETOHBI: 3JIEKTPOHHOE

55 CTpOeHHE KapOOHUIBLHOU TPYIIIHI; http://school-
TOMOJIOTUYECKHE Psifbl, 0011as hopmyia, 27.01.2024 | collection.edu.ru/
M30MepHsl U HOMEHKJIATypa

56 Anbaeruapl ¥ KeTOHbI: PU3NYECKue http://school-
CBOMCTBA; peaklUU MPUCOECTUHEHUS 29.01.2024 | collection.edu.ru/
Peaxnmm oxucieHNs U Ka4eCTBEHHBIE http://school-

57 .
pEeaKIu aJIbJIETUI0B U KETOHOB 31.01.2024 | collection.edu.ru/

58 CriocoOslI MOJTyueHUs AIbJICTHIOB U http://school-
KETOHOB 03.02.2024 | collection.edu.ru/
OHOOCHOBHBIE TIPEIeTbHBIE KAPOOHOBHIE htto://school

59 KHCIIOTBI, 0COOEHHOCTH CTPOEHUS UX 05.02.2024 _picollection.e duru/
MOJIEKY

60 N3omepust 1 HOMEHKIIaTypa KapOOHOBBIX
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KHCJIOT, UX q)I/ISI/ILICCKI/IC CBOMCTBa

07.02.2024

61

XUMHUYECKUE CBOMCTBA MPEIEIbHBIX
OJITHOOCHOBHBIX KapOOHOBBIX KHUCIIOT

10.02.2024

62

OcobeHHOCTH CBOMCTB MypaBbUHON
KUCIOTB. MHOTr000Opa3ue KapOOHOBBIX
KHCJIOT

12.02.2024

63

Oco0eHHOCTH CBOMCTB: HEMIPEAETbHBIX U
apoMaTHYeCcKUX KapOOHOBBIX,
TUKapOOHOBBIX, THAPOKCHKAPOOHOBBIX
kucioT. [IpencraButeny BHICIINX
KapOOHOBBIX KHUCIOT

14.02.2024

64

[TonsiTHE O MPOU3BOAHBIX KAPOOHOBBIX
KHUCJIOT

17.02.2024

65

CriocoObl 1osTyueHus: ¥ IPUMEHEHUE
KapOOHOBBIX KUCIIOT

19.02.2024

66

CrnosxxHble 3(UpBI: TOMOJIIOTUYECKUH A,
obmas popmyia, uzoMepus u
HOMEHKJIaTypa

21.02.2024

67

dusznueckre 1 XUMUYECKHE CBOMCTBA
3¢upoB

24.02.2024

68

Pemenue pacu€THbIX 3a1a4: 110 YpaBHEHUIO
XMMHYECKON PEaKIuu, Ha ONIPEACIICHUE
MOJICKYJISIPHOHM (hOPMYJTBI OPTaHHUYECKOTO
BellecTBa

26.02.2024

69

ITpakTuyeckas padora Ne 3. Pemenue
AKCIIEPUMEHTAJIBHBIX 3aa4 110 TeMe
"KapOoHoBble Kucnotsl. CroxxHbie 3¢pupsr”

28.02.2024

70

Kupsr: crpoenue, puzndeckue u




XUMHUYECKHUE CBOMCTBA (THAPOIIH3)

02.03.2024

71

OcoOEHHOCTH CBOWCTB JKHUPOB,
coJiepKalluX OCTaTKU HETPEACIbHBIX
XKUPHBIX KUCTOT. JKUPBI B IpUpo/ie

04.03.2024

72

Mpbiia Kak COJIM BBICIIUX KapOOHOBBIX
KHCJIOT, UX Moolee aeicTrue. Ilonsatue o
CUHTETUYECKHX MOIOLIUX CPEICTBAX
(CMCOC)

06.03.2024

73

I'enetrnyeckas CBSI3b YII€BOJOPOAOB U
KHCJIOPOJICO/IEPIKALUX OPraHUYECKUX
BELIECTB

09.03.2024

74

Pacuérel mo ypaBHEHUSIM XUMUYECKUX
peakuuii

09.03.2024

75

Cucremarusanus 1 00001IEeHUE 3HAHUMN 110
TEME

11.03.2024

76

OO6m1ast XxapakTepuCTHKa YTJIEBOJIOB U
KiaccuduKalus yrieBoaoB (MOHO-, 11~ U
TIOJIMCaXapHUIb)

13.03.2024

77

Mounocaxapupl: GU3NYECKUEe CBONCTBA U
Hax0>JICHUE B MPUPOJIE

16.03.2024

78

HpI/IMCHCHI/IC T'TFOKO3HI, e€ 3HaueHUE B
KHU3HCACATCIBbHOCTH OpraHnu3mMa

18.03.2024

79

Jlucaxapuabl: caxapo3a, MajbT03a U
nakro3a. HaxoxneHnue B npupone u
MIPUMEHEHHE JUCaXapHI0B

20.03.2024

80

[Tonucaxapupl: CTpOEHHE MaKPOMOJIEKYT,
(u3nuecKre U XUMHUYECKHE CBONCTBA,
MIpUMEHEHNE

23.03.2024




81

[TonsaTne 06 NCKYCCTBEHHBIX BOJIOKHAX

01.04.2024

82

Pemenne PpaCUYCTHBIX 3aJa4 Ha
OIIPCACIICHUC NOJIM BbIXOAa ITPOAYKTA
p€aKkuuu OT TCOPETUUCCKH BO3SMOKHOI'O

03.04.2024

83

Cucremarusanus 1 00001IEeHUE 3HAHUMT 110
pasneiny

06.04.2024

84

KonTponbhas padota no teme
"Kucnopocoaepxaniue opraHu4ecKue
coequHeHHs"

08.04.2024

85

AMUHBIL: KJTaccu(UKAIHS, CTPOCHHE
MoJieKy, oOtas popmyia, usoMepus,
HOMEHKJIaTypa 1 (PU3MYECKHe CBOMCTBA

10.04.2024

86

XUMHUYECKUE CBOMCTBA an(haTHIECKUX
aMUHOB

13.04.2024

87

Anunua: CTPOCHUC aHUJIMHA, 0COOEHHOCTH
XUMHYSCKHUX CBOMCTB aHUIIMHA

15.04.2024

88

CriocoObl MosTyuyeHus: ¥ IpUMEHEHUe
ann(paTHYECKUX aMUHOB

17.04.2024

89

AMMHOKHUCIIOTBI: HOMEHKJIAaTypa 1
n3oMepusi, pu3ndecKue CBOMCTBa.
OtnenbHbIC IPEICTABUTENH O-
AMHUHOKHUCIIOT

20.04.2024

90

XHUMHUECKHE CBOMCTBA aMHUHOKMCIIOT, MX
OMOJIOrMYeCKOe 3HaYCHHE aMHUHOKUCIIOT.
CuHTE3 ¥ TUAPOIU3 NENTUOB

22.04.2024

91

Benku kak mpupoHBIE TOTUMEPHL;
CTPYKTYpbI OCIIKOB

24.04.2024




92

XUMHUECKHAE CBOMCTBA OEIKOB

27.04.2024

93

A3OTCO,Z[€p)KaH_II/IC IreTCPOHNKINYCCKUC
COCIMHCHNA. HyKJICI/IHOBbIe KHUCJIOTHI:
COoCTaB, CTPOCHUEC U OnoJIoruyeckas POJIb

29.04.2024

94

[TpakTuyeckas padora Ne 4. Pemenue
HKCIEPUMEHTAIBHBIX 33a4 110 TEME
"A30TCcoIepKalle OpraHu4ecKue
coequHeHus"

04.05.2024

95

[IpakTuueckas paborta Ne 5. Pemenue
AKCIIEPUMEHTAIIbHBIX 337124 110 TEME
"Pacrio3zHaBaHuEe OPraHUYECKUX
coenuHeHun"

06.05.2024

96

KonrponbHas paborta no reme
"A30TCcoIepKaliie OpraHu4ecKue
coequHeHus"

08.05.2024

97

OcHOBHbIE OHATHS XUMHH
BBICOKOMOJIEKYJIIPHBIX COCIUHEHUN U
METOBI UX CUHTE3a —IIONIMMEPU3aLU U
ITOJIMKOHACHC AU

11.05.2024

98

[TnacTmaccel. YTunuzamus u nepepadoTka
MJIaCTUKA

13.05.2024

99

DnacToMepbl: HaTypaJIbHbIN
CHUHTETUYECKUE Kayuyku. Pe3una

15.05.2024

100

BomokHha: HaTypaJIbHbIC, HCKYCCTBCHHBIC,
CHUHTCTUYCCKUC. HOJ’II/IMepI)I CrieouaJIbHOIo
Ha3Ha4YCHUA

18.05.2024

101

[TpakTuyeckas pabora Ne 6. Perenue




IKCIIEPUMEHTAJIBHBIX 33724 110 TeMe
"PacriozHaBaHue miacTMacc U BOJIOKOH"

20.05.2024

O0001IeHrEe U cUCTEMaTU3 AU
102 U3Y4YEHHOI'0 MaTepuaa 1o TeMe
"BbrICOKOMONIEKYIISPHBIE COCTUHEHUS "

22.05.2024

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

102




11 KJIACC

KoanuecTBo yacoB DJIeKTPOHHbIE
Ne ara ugposbie
n/n Tema ypoka Bcero Kontpoaensie | IpaxTiieckue fl[SyqumI :)Iﬁl?al;osaTeanme
padoThI padoTshI pecypen
1 AtoMm. CocTaB aTOMHBIX sAJiep. XUMUYECKUN 1
31emMeHT. M3oTomnsl
5 CtpoeHue >1eKTPOHHBIX 000JI0YEK aTOMOB, 1
KBAaHTOBBIC YHCIIa
3 Kraccudukaiyst XUMHYECKHX 3JIEMEHTOB (S-, 1
p-, d-, f-a;1eMeHTHI)
4 Pacnpenenenue 351€eKTpOHOB IO ATOMHBIM 1
opOuTansim
DneKTPOHHBIE KOH(UTYpAIIMA aTOMOB
) AJIEMEHTOB B OCHOBHOM U BO30YyX1EHHOM 1
COCTOSIHUH
5 ONeKTPOHHbIE KOH(UTYpaAIIMU HOHOB. 1
DIIEKTPOOTPULIATETLHOCTh
Ilepuoanueckuii 3akoH u [lepronnueckas
7 cucTeMa XMMu4ecKkux annemenTtoB /1. U. 1
Menzeneesa, CBs3b C COBPEMEHHOW TEOpUEH
CTPOEHHUS aTOMOB
3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB
8 XUMHUYECKHX JJIEMEHTOB U 00pa3yeMbIX HMH 1
MPOCTHIX U CIOKHBIX BEIIECTB MO rPyIIaM 1
nepuoiaM
9 CucreMmarusanys 1 0000IeHNE 3HAHUI 110 1




TEMEC

10

Bunsl xumuueckoil cBsa3u. MexaHu3MBbl
00pa3oBaHMs KOBAJICHTHOM CBSI3H.
Bonopoanas cBsi3b. MexMoneKynsipHbie
B3aUMOJICUCTBUA

11

BaneHTHOCTB U BaJIEHTHBIE BO3MOXHOCTH
aToMOB. CBS3b 3JIEKTPOHHOM CTPYKTYpbI
MOJIEKYJI C UX F€OMETPUUECKUM CTPOECHUEM

12

IIpencraBnenus 0 KOMIUIEKCHBIX
COEIMHEHUSX: COCTaB U HOMEHKJIaTypa

13

BeniecTa MOJICKYJIIPHOT'O U
HEMOJICKYJIAPHOTO CTPOCHUS. Turnbl
KPpUCTAJUIMYCCKUX PCIICTOK U CBOMCTBa
BCIICCTB

14

[loHsiTHE O TUCTIEPCHBIX CUCTEMAX.
[IpencraBieHue o KOIOMAHBIX PacTBOpax

15

HcTrHHBIE pacTBOPBI: HACBILIEHHBIEC U
HEHACBIIICHHBIE, PACTBOPUMOCTb.
Kpucramnorunaparst

16

CriocoOb! BbIpaXKeHHs KOHIIEHTPALUU
pacTBOpOB

17

Pemenue 3aay ¢ ucnosnb30BaHUEM MTOHSITHHA
"MaccoBas J10J1s1 paCTBOPEHHOIO BEIIECTBA",
"MoJsipHast KOHUEHTpaus'"

18

Knaccudukanust 1 HOMeHKIIaTypa
HEOPraHUYECKUX BELIECTB

19

CucreMmarusanys 1 0000IeHNEe 3HAHUI 110
TEME




20

KoHntposnbhas pabora o temam "CTtpoeHue
aroMma. [lepuoanueckuii 3aKOH U
[Tepuoanueckasi cucteMa XUMHUYECKUX
anemenToB /. 1. Menneneesa", "Ctpoenue
BemecTBa. MHOrooOpasue BemecTB"

21

Knaccudukanmst XaMUYeCcKuX peakiuii B
HEOPraHMYECKOI U OpraHN4ecKoi XUMHUU.
3aKOH COXpPaHEHMsI MAacChl BELLIECTB; 3aKOH
COXpaHEHUS U MPEBPAIICHUS SHEPTUU TTPU
XUMHYECKHUX PEaKIMIX

22

TemoBbie 3¢ (HEKThl XUMUYECKUX PEaKLIUH.
TepMoxumMuyeckue ypaBHEHUS

23

Breraucnenus mo YPaBHCHHUAM XUMHUYCCKUX
peaKuHﬁ U TCPMOXUMUYCCKHUM YPABHCHHUAM

24

CKOpOCTbh XMMMUYECKOHN pEaKLuH, €€
3aBUCHUMOCTD OT Pa3JIMYHBIX (PaKTOPOB.
Karanus u xaTanns3aTtopbl

25

I'omoreHHsIe U TCTCPOTCHHLBIC PCAKIIUU

26

[IpakTuueckas padbora Ne 1 o Teme
"BausiHue pa3nnyHbIX (PaKTOPOB Ha
CKOPOCTh XUMHUYECKOM peakiun"

27

OO6paTtuMmble U HEOOpATHMBbIE PEaKIUU.
XUMHUYECKOE paBHOBECHE

28

[TpaxTiueckas padota Ne 2 o reme
"BausiHue pa3nuuHbIX GaKTOpPOB Ha
MI0JIO’KEHNE XMMUYECKOTr0 paBHOBecus"

29

DnekTponauTHueckas aucconuanus. CuibHbIe
1 cinabbie 2JIeKTpoauThl. CTeneHb




IIUCCOLIMAIAN

HNonnoe npoussenenue Bobl. Cpena BOIHBIX

30 pactBOopoB. Bomopoansrit mokazarens (pH)
pacTtBopa

31 I'mpponus cosneit. Peaknuu, nporekaronme B
pacTBopax AJMEKTPOIUTOB
[Tpaktrueckas padora Ne 3 mo Teme

32 "XuMUYecKHe peaKkiuu B pacTBOpax
3JIEKTPOJIUTOB"
OKHCTUTENbHO-BOCCTAHOBUTEIILHBIC

33 peakuuu. BaxHewme OKUCIUTENN U
BOCCTaHOBUTEIH

34 MeTto[1 31IeKTPOHHOTO (3JIEKTOHHO-MOHHOTO)
Oananca

35 DIEKTPOJIN3 pacTBOPOB U PACIIaBOB
BEIIECTB

36 Pemenue 3a1a4 pa3nnyHBIX THIIOB

37 Pemenue 3a1a4 pa3nuyHbIX TUIIOB

38 Cucremaru3zanus 1 00001IeHNe 3HAHUH 110
TeMe "XuMuuyeckue peakiuu'

39 KonTponbHas pabota o teme "XuMuyeckue
peakuun"
ITonoxenune HemeraioB B [leprnognueckoit

40 CUCTEME XMMHUYECKHX ieMeHToB /1. 1.
MemnieneeBa 1 0COOEHHOCTH CTPOEHUS HX
aToMoB. Pu3HnyecKre CBOMCTBA HEMETAIIOB

41 AnoTponusi HEeMETauIoB (Ha IpUMEpE

KHCTIopoJia, cephl, pocdopa u yriepoa)




Bopopon: nonyuenue, pusndeckue u

42 XHMHYECKHE CBOMCTBA. ['nipuIbl
["anoreHsl: HaXOXAEHNUE B IPUPOJIE, CIIOCOOBI

43 NOJy4YeHUs1, PU3NIECKUE U XUMUYECKHE
CBOMCTBa
l'anorenoBonopoasl. Baxuerimue

44 KHCIIOPOJICOICPIKAIITUE COCTUHEHUS
raJIOTeHOB
JlaGopaTopHbIe U TPOMBITINIEHHBIE CITOCOOBI

45 MIOJIy4EeHUs TaIoreHoB. [IpuMenenue
rajoreHOB U UX COCIUHEHUI
[IpakTuyeckas padora Ne 4. Pemenue

46 IKCIIEPUMEHTAIBHBIX 33/1a4 110 TeME
"T"asiorensr"
Kucnopon: naboparopusie u

47 IPOMBIIIJICHHbIE CIOCOOBI MOTyYEeHHUS,
¢u3nyeckue U xXuMudeckue cBorcTa. O30H.
[IpumeneHne KkucIopoa u 030Ha

48 OKCHUIBI ¥ IEPOKCHIBI

49 Pemenue 3a1a4 pa3nuyHbIX TUIIOB
Cepa: Hax0XJIeHUE B IPUPOJIE, CIIOCOOBI

50 MONTy4eHus, PU3NYECKUE U XUMHUYECKHE
CBOMCTBa

51 CepoBoaopon, cyab(uabt

59 Kucnopozacoaep:xariye coeAMHEHUS CEPBI.
OCOOEeHHOCTH CBOWCTB CEPHOM KUCIIOTHI

53 [IpakTuueckas padora Ne 5. Pemenue

IKCIIEPUMEHTAIbHBIX 3a1a4 1o Teme "Cepa u




eé coequueHus"

A30T: HaX0XKJICHHE B MPUPOJIC, CITOCOOBI

o4 NOJy4eHUs1, PU3NIECKUE U XUMUYECKHE
CBOMCTBAa. AMMMAK, HUTPUJIBI

55 Kucnopoacoaepxaiiine coeTuHEHUS a30Ta.
Oco0eHHOCTH CBOICTB a30THOM KHCIIOTHI

56 IIpuMeHeHue a30Ta U ero COeAMHEHU M.
A3zoTHBIE ynoOpeHus
docdop: HAXOKAECHUE B IPUPOJIE, CIOCOOBI

S7 NOJTy4YeHUsI, PU3NICCKUE U XUMUYECKHE
cBorictBa. Dochuas u hochun

58 Oxkcunsl hocdopa, hocdopcoaepxarue
kucinoTsl. Conu hochopHOI KHCTOTHI

59 [Ipumenenune docdopa u ero coeTMHEHU.
®dochopubie y1oOpeHus
[IpakTuueckas padbora Ne 6. Pemenue

60 JKCIIEPUMEHTAIBHBIX 3a7a4 110 TeMe "A30T U
dbocdop u ux coenuHeHus"
VYraepon: HaxoXAEHUE B IPUPOJIE,

61 IOTPONHbIE MOANDUKALMY; PU3HUECKUE U
XUMHUYECKHE CBOWCTBA, IPUMEHEHHE

62 Oxkcun yrnepona(Il), 0}(01/1;1 yraepona(IV),
yroJibHasi KUCIIOTa U e€ CoNn

63 Pemienue 3a1a4 pa3nyHbIX THIIOB
Kpemunii: HaxoxaeHHE B IPUPOJIE, CITIOCOOBI

64 MoJTyuyeHus1, GU3NYECKUE U XUMUYECKHE
CBOMCTBa

65 Oxkcua kpemaus(IV), kpeMHHEBast KUCTTOTA,




CHJIMKATbI

[IpuMeHeHne KpeMHUS U €r0 COCTUHEHUM.

06 Crekii0, €ro mojiyueHue, BUJIbI CTEKIIa

67 Pemenue 3a1a4 pa3InyHbIX THIIOB

68 Cucremarusanys U 0000IeHNE 3HAHUI 110
teme "Hemeramibr"

69 KoHnTtposnbHas padora o reme "Hemeramibr"

70 AHanm3 pe3yinbTaToB KOHTPOJIBEHOW PaObOTHI,
KOPPEKIHsI OIUO0K
[Tonoxxenue metamios B [leproaunueckoit

71 CHCTEME XUMHUYECKUX IIEMEHTOB.
Oco0eHHOCTH CTPOEHUS IIEKTPOHHBIX
000J104€K aTOMOB METAJLJIOB

7 O6mue ¢puznyeckre CBOMCTBa METAILIOB.
[IpumMeHeHne MeTaioB B OBITY M TEXHHKE

73 Crnassl MetasioB. Kopposust metanios

74 Pemrenne 3a1au pa3nu4HbIX TUIIOB
DNEKTPOXUMHUYECKUH Psii HAMPsHKEHUN

75 MeTauioB. OO0IIMe CroCOOkI MOTyYEHUS
METaJIOB
OOm1ast xapakTepucTiKa MeTayios [A-
rpynnsl [leppoandeckoi cuctembl

76 XUMHYECKHX AieMeHTOB. Hatpuii n xanuii:
noJy4eHue, pu3nuecKkue U XUMUIEeCKHe
CBOWCTBA, TPUMEHEHHE MPOCTHIX BEIIECTB U
UX COEIUHEHMI

77 OO6mas xapaktepuctuka MetaioB [A-

rpynus! [lepuogudeckoit cuctemsl




XMMHYECKHX 3JIEMEHTOB. Marauii u

KaJbIUi: OTy4YeHue, (PU3nIecKue u
XUMUYECKHUE CBOMCTBA, IPUMEHEHUE
MIPOCTHIX BEIIECTB M KX COCAMHEHUIN

78

KécTkocTh BOJIbI M CLIOCOOBI €€ yCTpaHEHUS

79

ANIOMHMHUI: TIOTydeHue, (Gu3ndecKue u
XUMHUYECKHE CBOMCTBA, IPUMECHEHHE

80

AmdoTepHbIe CBOCTBA OKCHIA U
THJIPOKCUA ATFOMUHUA,
TUIPOKCOKOMILIIEKCHI aJIFOMUHUS, UX
IpUMEHEHHE

81

Pemenne 3aaa4 pa3jIM4YHbIX TUIIOB

82

[IpakTuyeckas padora Ne 7. Pemenue
9KCHEPUMEHTAIbHBIX 3334 110 TEME
"MeTasisl TIIaBHBIX OArpynn”

83

OO11ast XapakTepUCTHKA METAJIIIOB
no6ouHsIX noarpymnn (b-rpymm)
[Tepuouyeckoil cUCTEMbI XUMHUYECKUX
3JIEMEHTOB

84

dusznyeckrue 1 XUMHUYECKUE CBOMCTBA Xpoma
" €ro COCHHHGHHﬁ, X IPUMCHCHUC

85

Baxwuelimme coeMHEHNs] MapraHia.
[TepmaHranaT Kanusi, €ro OKHCIUTEIbHBIE
CBOMCTBA

86

dusnuecKkue U XUMUUECKUE CBOMCTBA JKelle3a
u ero coenuHeHui. [lomydenne n
IIPUMEHEHHUE CIUIaBOB JXKelle3a

87

dusnyeckue n XUMUYECKUE CBOMCTBA MEIU U




e€ COCIMHECHHM, UX IPUMCHEHHUE

duznueckre 1 XUMAYECKHE CBOVICTBA [TUHKA

88 U €r0 COCJMHCHUM, NX IPUMEHEHHE.
I'mapOoKCOKOMILIEKCHI IMHKA
[IpakTuyeckas padora Ne 8. Pemenue

89 JKCIIEPUMEHTAJIBHBIX 33134 10 TEME
"MeTasisl HOOOUHBIX nOArpymm”

90 Pemienue 3a1a4 pa3InyHbIX THIIOB

o1 O06001IeHre U CUCTeMAaTU3AIMS H3YYEHHOTO
Marepuaina o teme "Metamibt"

92 KoHnTtpoinbHas padora o reme "Metamuib"

03 AHanm3 pe3yinbTaToB KOHTPOJILHOU PaObOTHI,
KOPPEKILHSI OIIHOOK
Posb xuMum B obecrieueHHH yCTOWYMBOIO

94 pa3BuTHs yenoBeyectsa. [loHsTHE O
HaYYHBIX METO/IaX UCCIICI0BaHMs BEIIECTB
HayuHple mpUHIMITEI OpraHnu3aluu

95 XMMHUYECKOTO IIPOU3BO/ICTBA.
[TpomsblIeHHbIE CLIOCOOBI MOTyYSHUS
Ba)XHEHIINX BELIECTB

96 XUMHYECKOE 3arpsi3HEHNE OKPYKaroMIen
CpeZIbl M €ro TMOCIIeACTBUS

97 XUMHUS U 370pOBbE YETOBEKa.
JlexapcTBeHHBIE CpencTBa

98 Xumus nuim. Poiab XuMuu B o0ecrieueHnu
MUILEBOM 6e30MacHOCTH

99 Kocmernueckne u mapdroMepHbIe CpecTBa.

BriToBag xumus




XuMus B CTpOUTENIbCTBE. BaxkHelme

100 CTPOUTEIIbHBIE M KOHCTPYKIIMOHHBIS 1
MaTepHuabl
101 XUMHS B CETIbCKOM XO3SMCTBE. 1
Opranudeckue U MUHEPATbHBIC yI0OPEHUS
102 CucremaTtuzanus ¥ 0000IICHUE 3HAHUH 110 1
TeMe
OBILIEE KOJIMYECTBO YACOB I1O 102

[TPOTPAMME







YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IJI51 YYHEHUKA

» Xumus, 11 xmace/ I'a6puensia O.C., OctpoymoB WN.I'., Cnankos C.A., JIEBkuH
A.H., Akiinonepnoe obmectBo «M3aatenscTBo «IIpocBerienre»

» Xumus, 11 xmace/ Epemun B.B., Ky3emenko H.E., JIpo3nos A.A., JIlynun B.B.;
nof penakiueit Jlyauna B.B., O01ecTBo ¢ orpaHuYeHHON OTBETCTBEHHOCTBIO

«JIPODA»; AkinonepHoe odmiectBo «M3narenbcTBo «IIpocBemieHue

METOANYECKHUE MATEPUAJIBI JJIs1 YUUTEJIA

["abpuensn O.C. Oprannyeckasi XuMusl B TECTaX, 3ajavax, ynpaxHeHusax 10
KJ1acc; YaeOHoe rmocooue aist o01ieodpa3oBaTelbHbIX yupexaeHuid.M.; "Ipoda"
2008

IMabpuensa O.C. Hactonbhas kaura yuutens. Xumus 10 kimace B 2 gactsax. M.;
"Ipoca" 2008

I"abpuensn O.C. Oprannueckast XUMHUsI: 3344 U YIPAKHEHUS: IOCOOHE TSt
yuamuxcs 10 o6meoOpazoBaT. yupexaeHUM ¢ yriyoJIeHHbIM U3yYeHUEM XUMUHU.

[Tpocsemenne 2006

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HMHTEPHET

http://school-collection.edu.ru/
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