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HHOACHUTEJBHAA 3AIINCKA

PaGouass mporpaMmMa 1O XWMHHM Ha YPOBHE CpEIHEr0 o00mero ooOpazoBaHUs
pa3zpabotana Ha ocHoBe DenepanbHOro 3akoHa oT 29.12.2012 Ne 273-D3 «O6 obpa3zoBaHuU
B Poccwmiickoii ®Denepanmm», TpeOOBaHUN K pe3ylnbTaraM OCBOSHUS (eaepanbHON
oOpaszoBarelbHONM  MporpaMMbl  cpeaHero  obmiero  o6pazoBanus (POII  COO),
npeacTaBIeHHbIX B DenepaabHOM rocyaapcTBeHHOM obOpazoBarenbHoM crangapre COO, c
yuérom Konuenuuu mnpenogaBaHusi y4eOHOro mnpeameTra «XuMHUS» B 00pa3oBaTEIbHBIX
opranm3anusax Poccuiickoit ®Dexepanum, peamu3yiOIIMX OCHOBHBIE 00pa30BaTEIIbHBIC
IIpOorpaMMbl, U OCHOBHBIX NOJIOKeHUN «CTpareruu pas3BuThs BocnurtaHus B Poccuiickoit
®denepanun Ha iepuoa 1o 2025 rona» (Pacnopspkenne [IpaButenscrBa PO ot 29.05. 2015 Ne
996 - p.).

XuMusi Ha ypOBHE YIIyOJIEHHOTO HM3YyUeHHUs 3aHUMAEeT BaXXKHOE MECTO B CHCTEME
€CTECTBEHHO-HAy4YHOTO oOpa3zoBanus yuamuxcs 10-11 kmaccoB. M3ydenuwe mpeamera,
peannzyemMoe B yclnoBUSX U depeHIMpPOBaHHOTO, MPOGUIBHOTO OOy4YeHUSs, MPU3BAHO
obecreunTh 0011e00pa30BaTENBHYIO M OOIIEKYIBTYPHYIO IOTOTOBKY BBIITYCKHHKOB IITKOJIBI,
HEOOXOIUMYIO IJIsl aJanTalud UX K ObICTPO MEHSIIOMIMMCS YCIOBUSM JKU3HH B COLIUYME, a
TaKKe JUIsl MPOAOHKEHUST O0yUeHMsI B OpraHu3ausax npodeccCuoHaIbHOro 00pa3oBaHus, B
KOTOPBIX XUMHUS SBIISETCS OJHOM U3 MPUOPUTETHBIX TUCIUILINH.

B mporpamMMe mo XmMmuM HazHadeHHE NpeaMeTa «XHUMES) TOTydaeT IMOAPOOHYIO
MHTEPNpPETAMI0 B COOTBETCTBUMU C OCHOBomoJiaramommumu mnojoxeHusmu ®I'OC COO o
B3aMMOOOYCIIOBJICHHOCTH IICJICH, COACpXKaHWs, PE3yJbTaTOB OOY4YCHHS W TpeOOBaHWM K
YPOBHIO TIOJTOTOBKM BBIMYCKHUKOB. CBUIETENHCTBOM TOMY SBJISIOTCA  CIIEAYIOLINE
BBITIOJIHSIEMBIC IPOTPAMMOM IO XUMHUU (PYHKITUU:

e HH(pOPMAIMOHHO-METOINYECKas, pealnu3alns KOTOPOH OOecleynBaeT MOIy4YeHUE
MIPEACTABJICHUS O LETAX, COJIEPKaHNH, 00IIeH cTpaTeruu 00y4YeHus, BOCIIUTAHUS U
pa3BUTHUA OOy4arONIMXCA CpPEACTBAMH TIpeaMeTa, H3y4aeMoro B  paMKax
KOHKPETHOTO MPpO(uIIs;

® OpraHu3allMOHHO-TUTAHHMPYIONIAsi, KOTOpas  MPEeAyCMAaTPUBAET  OIpEJCIICHHE:
MPUHIIMIIOB CTPYKTYPUPOBAHUS M TMOCIEAOBATEIHHOCTH W3YyYEHHUS Y4eOHOTO
Marepuana, KOJIMYECTBEHHBIX M KAUE€CTBEHHBIX €r0 XapaKTEPHCTHK; MOIXO0JI0B K
(hOpMHUPOBAHUIO COJIEPIKATETHHON OCHOBBI KOHTPOJS U OLEHKH 00pa30BaTeIbHBIX
JOCTIKEHHM 00Yy4arolmuxcsi B paMKax HUTOTOBOW aTTeCTaluu B (GopMe eIUHOTO
rocyJapCTBEHHOTO IK3aMEHa M0 XUMHUH.

[Tporpamma jyist yriryOnE€HHOTO U3YUESHUS] XUMUH:

® YCTaHABIMBAaeT WHBAapPUAHTHOE TMPEAMETHOE COJAep)KaHHe, o0s3aTeabHOe s
M3YYECHHUS B paMKaxX OTIENbHBIX Mpoduiiel, mpearycMaTpuBaeT paclpeaeieHue u
CTPYKTYpUPOBaHHE  €ro IO  KJaccaM, OCHOBHBIM  COJEpKaTeIbHBIM
TUHUSM/pa3enam Kypca;

e aT TMPUMEpPHOE pacmpenereHue y4eOHOTO BpPEMEHH, PEKOMEHIYeMOTO IS
M3Yy4YEHUS OT/ACIbHBIX TEM;

e [peasaraeT MPUMEPHYIO0 TOCIEI0BATEIbHOCTh M3yYeHHUS Y4eOHOTO MaTepuala ¢
y4€TOM JIOTMKH TIOCTPOEHHUS Kypca, BHYTPUIPEAMETHBIX M MEXKIPEAMETHBIX
CBsI3EH;

e 1aéT METOAMYECKYI0O MHTEpIpETAlri0 IeJled M 3aJad HM3y4YeHHUs] NpeaMeTa Ha
yrayOJI€HHOM YpOBHE C Y4€TOM COBPEMEHHBIX MPUOPUTETOB B CHUCTEME CPETHETO
oOmiero  oOpa3oBaHUS, COAEPKATEIBHOM  XapaKTEPUCTUKH  IJIAHUPYEMBIX
PE3yNIbTaTOB OCBOCHUS OCHOBHOW 00pa30oBaTeNbHOM MPOrpaMMBbI CPETHETO OOIIEro
oOpa3oBaHMs (JJUYHOCTHBIX, METANPEIMETHBIX, MPEAMETHBIX), a TaKKe C Y4ETOM



OCHOBHBIX BHJIOB y4eOHO-TI03HABATEIbHBIX JEHCTBUI 00Y4aIOIETrocs M0 OCBOCHUIO
COJIEpKaHus IIpeaMeTa.

I[lo Bcem Ha3BaHHBIM [O3ULUSAM B IpOrpaMME€ II0 XUMHUHU IPEAyCMOTpEHa
IIPEEMCTBEHHOCTh C OOyu€HHMEM XMMUU Ha YPOBHE OCHOBHOro o0Iero obpazoBaHus. 3a
npejesiaMi  YCTaHOBJIEHHOM MpOrpaMMoil MO XWUMHUU 00s3aTesbHOM (MHBApUAHTHOM)
COCTaBJIAIOLIEH colepxaHUs ydyeOHOro mpeamera «XuMus» ocTaércs BO3MOXKHOCTb BbIOOpa
€ro BapUAaTUBHOM COCTAaBJISIOLIEH, KOTOpas MAOJDKHA ONPENENATbCS B COOTBETCTBUU C
HalpaBJIeHUEM KOHKPETHOTO NMpoduist 00yueHus..

B coorBerctBuM ¢ koHuentyaibHbiMU nosiokeHusMu ®PI'OC COO o Ha3HaueHUU
IpeaMeToB 0a30BOro u yriayOn€HHOro ypoBHeW B cucreMe AU(PepeHIMPOBAHHOTO
o0y4yeHMs Ha ypOBHE cpelHero oOmero oOpa3oBaHUsS XMMHA Ha YpPOBHE YIIyOJIEHHOIO
U3Y4YEHMsI HAlpaBiI€H HAa pealu3alUil0 IPEEMCTBEHHOCTH C TOCIEAYIOIIMM 3TalloM
MIOJIyYeHHUsT XMMMYECKOro OOpa30BaHUS B PaMKax HM3y4EHUs CHEIHMAJIbHBIX €CTECTBEHHO-
HAyYHBIX ¥ XUMUYECKUX JUCLUIUIMH B By3aX U OpraHU3alUsaX CpeIHero npodeccuoHaabHOro
obOpazoBanus. B a3T0oil  cBsA3M  u3yyeHue npeamera  «XHUMHUS»  OPUEHTHUPOBAHO
MPEUMYIIECTBEHHO Ha pacllUpeHHe U YIriyOJeHHE TEOPETUUECKON U IPAKTHYECKON
[IOJITOTOBKM O0YYaroLUXCsl, BEIOPABILUX ONpPeaeNEHHbIN Tpodiib 00yueHus, B TOM YHUCIIEe C
MEPCIEKTUBON MOCTEIYIOMIEr0 MOTYYeHUsT XUMHYECKOro oOpa3oBaHUS B OpPraHU3ALUSIX
npodeccuonansHoro obpazosanus. Hapsny ¢ stum, B cBere tpeboBanuiit ®I'OC COO k
IUTAHUPYEMBIM ~ pe3ysbTaTaM OCBOCHHUS (efepaibHOW  00pa3oBaTENbHON  MPOTPaMMBI
cpeaHero oOuiero o6pa3zoBaHMs M3y4yeHHE IpeaMeTa «XHMHUS» OPUEHTHPOBAHO TaKXkKe Ha
peleHue 3a1aq BOCIUTAHMS U COLMAIBHOTO Pa3BUTHs 0OydJarouuxcs, Ha (OPMUPOBAHUE Y
HUX OOILEMHTEIUIEKTYaJbHBIX YMEHHUH, yMEHHHl pauuMoHanu3auuud YydyeOHOro Tpyda u
0000IIEHHBIX CHOCOOOB ACATEIBHOCTH, UMEIOMINX MEXIUCIHUIIMHAPHBIN, HaIpeaMETHBINA
Xapakrep.

CocTraBngomuMy npeaMera «XUMHs» Ha YPOBHE YIiyOJIE€HHOTO U3YUYEHHMs! SIBISIFOTCS
yriyonéHnble Kypesl — «Opranndeckas XxuMusi» U «O01as U Heopranudeckas Xxumusi». [lpu
OTIpe/IeNIEHUH MOIX0JI0B K OTOOPY U CTPYKTYPHOM OpraHu3allid COAEpkKAaHUs ITHX KypCOB B
porpamMMe o XMMuM 3a ocHOBY NpHHATHI nosoxeHuss PI'OC COO o pazanuusx 6a30Boro u
yrayOaE€HHOTO YPOBHEH U3yUeHUs IpeaMeTa.

OcHoBy coaepkanusi KypcoB «Opranudeckass XuMusi» 1 «OO0Ias U HeopraHuyeckast
XUMUSD» COCTaBIIIET COBOKYITHOCTb NPEIMETHBIX 3HAHUH W yMEHHUH, OTHOCALIMXCA K
0a30BOMY YpOBHIO H3YyY€HHUs MpeaMmera. JTa CHUCTeMa 3HaHMU IIOJIydaeT OIpelesIEHHOe
TEOPETUYECKOE JIOTIOJHEHHE, IO3BOJISIONIEE OCO3HAHHO OCBOUTH CYIIECTBEHHO OOJBIINI
00bEM (haKkTONIOrMUECKOro MaTepuana. Tak, Ha yriIyOJE€HHOM YpOBHE M3Y4YEHHUs NpeaMera
o0OecrieueHa BO3MOXKHOCTh 3HAUUTEJBHOTO YBEIMYEHUS OO0BbEMa 3HAHMM O XMUMHYECKHX
9JIEMEHTax M CBOMCTBAaX MX COEIMHEHMH Ha OCHOBE paclIUpeHUs U YriyOsieHus
MIPE/ICTAaBICHU O CTPOEHUH BEILIECTBA, XUMHUECKOM CBSI3U U 3aKOHOMEPHOCTSIX MPOTEKaHUs
peakuuii, pacCMaTpUBAaEMBIX C TOYKU 3PEHMS] XMMHMUYECKON KHUHETUKM M TEPMOJUHAMHKHU.
N3ydyenne nepuoanueckoro 3akoHa u [leproguueckoil cCUCTEMbl XMMHUYECKUX AJIEMEHTOB
6a3upyeTcsi Ha COBPEMEHHBIX KBAHTOBOMEXAHUYECKUX MPEACTABICHUSAX O CTPOSHUH aTOMA.
XuMuyeckasi CBSI3b OOBACHSAETCS C TOYKM 3PEHMS] SHEPreTUYeCKHMX H3MEHEHUM mpu eé
00pa30BaHMM W pa3pyIIEHWH, a TAKKE C TOYKM 3PEHUS MEXaHU3MOB €€ 0Opa3oBaHMUSL.
WN3ydyenne TumoB peakuumii  JgomonHserca — (GopMHpoBaHHMEM — MpeACTaBIeHUN 00
AMEKTPOXUMHUUYECKUX MPOLIECCaX U JIEKTPOJIM3€E PacIIaBOB U PacTBOPOB BelecTB. B kypce
OpraHMYEeCKOM XHMHHM TpPU PACCMOTPEHHHM PEAKIMOHHOM CHOCOOHOCTH COEIMHEHUI
ynensercss oco0oe BHUMaHHE BOIPOcaM 00 3JEKTPOHHBIX APQeKTax, 0O B3aUMHOM BIUSHUU
aTOMOB B MOJIEKYJIaX U MEXaHU3Max peaklui.



Ocoboe 3HaueHNe UMEET TO, YTO HA COJCPKAHNUE KyPCOB XUMHUHU YIITyOIEHHOTO YPOBHS
M3Y4YEeHUs JIJIs KIJIACCOB OMpeneiéHHOro mnpoduis (TaaBHbBIM 00pa3oM Ha UX CTPYKTYpy U
XapakTep JOMOJIHEHMM K OO0IIell cucreMe MNpeaMETHBIX 3HaHWM) OKAa3bIBAIOT BIIMSHUE
CMEXHbIE MpeaMeThl. Tak, Hampumep, B COACpPX AHUM IpeaMeTa IJs KJIacCOB XUMHUKO-
¢uznveckoro npoduiist 0oJbIIoe 3HAUEHHE OYyIyT UMETh JIEMEHTHI yueOHOro Marepuaia 1o
obmeit xumun. I[lpu u3ydeHuu mnpenMera B JaHHOM Ciydae akIeHT OyAeT ciellaH Ha
OOIIHOCTh METOJIOB MMO3HAHMSA, OOIIHOCTh 3aKOHOB M TEOPUIl B XMMHUU U B (PU3MKE: aTOMHO-
MOJIEKYJIsIpHas Teopusi (MoOJieKyJspHasi Teopus B (U3MKE), 3aKOHBl COXPAHEHHUS MacChl U
SHEPIuu, 3aKOHBl TEPMOJWHAMHKH, DJIEKTPOJIN3a, NMPEACTABICHUS O CTPOCHHUU BEUIECTB U
apyroe.

B TO Xe Bpems B colep)KaHWUU MpeAMeTa s KJIacCOB XHMHKO-OMOJIOTHYECKOIro
npodwuis OONbIIMK yIENbHBIA Bec OyJIeT MMETh OpraHuveckas Xumusa. B sTtoMm ciydae
MPEIOCTABIIACTCS BO3MOXKHOCTh Ui 0Oojiee OOCTOSTENHHOTO PACCMOTPEHHSI XUMHUYECKON
OpTraHU3aIMK KJIETKH KaK OMOJIOTUYECKOH CHCTEMBI, B COCTAaB KOTOPOIl BXOISAT, K MPUMEPY,
TaKhe CTPYKTYpHbIE KOMIIOHEHTBI, KaK JIMIU/IbI, OCIKH, YIII€BOIbl, HYKJICHHOBBIE KUCIOTHI U
apyrue. Ilpu 3TOM 3HAHUS O COCTaBe M CBOMCTBAaX IMPEACTABUTENCH OCHOBHBIX KIJIACCOB
OpPraHMYECKUX BEIIECTB CIIY>KAaT OCHOBOM ISl U3YUEHHUs CYIIHOCTH IPOIECCOB (POTOCHHTE3A,
TIBIXaHUs, TAICBAPEHHS.

B mtane ¢opMupoBaHusS OCHOB Hay4YHOIO MHUPOBO33PEHHS, OCBOCHHS OOIEHAYYHBIX
METOZOB MO3HAHUS W OIBITa MPAKTUYECKOTO NPUMEHEHHS HAYYHBIX 3HAHUH H3ydeHHE
npenMera «XuUMUS» Ha YrayOJI€HHOM YPOBHE OCHOBAaHO Ha MEXIPEIMETHBIX CBS3SX C
y4eOHBIMH TIpEJIMETaMH, BXOISAIIMMU B COCTaB TPEAMETHBIX obsacteil «EcrecTBeHHO-
Hay4yHBIE MTpeIMeThI», «MaTtemaTrka 1 uHpopmaTuka» u «Pycckuil S3bIK U IUTEpaTypar.

[Tpu u3ydyenun yuebHOTO npeamera « XUMHUS» Ha yriyOJIEHHOM YpOBHE TakXke, Kak Ha
YpPOBHE OCHOBHOTO M cpefHero oOmiero oOpa3zoBanusi (Ha 0a30BOM YypOBHE), 3aaaueit
MIEPBOCTEIIEHHON 3HAYMMOCTH SIBIISieTCS (DOPMHUPOBAHHE OCHOB HAYKH XMMHHU Kak 00JIacTH
COBPEMEHHOI'0 €CTECTBO3HAHMs, INPAKTHUECKOW NEesATEIbHOCTH YElIOBEKa W OJIHOTO U3
KOMIIOHEHTOB MHPOBOM KyJIbTypbl. Pemienue »Tol 3agaun Ha YrIyOJIEHHOM YpOBHE
U3yUYeHHs MpeMeTa MpearnoaraeT pealu3alnio TakuX HeseH, Kak:

e (opMHUpOBaHHME  TPEACTABICHWH: O  MaTepUalbHOM  E€IWHCTBE  MHDA,
3aKOHOMEPHOCTSX M TIO3HABAEMOCTH SIBJICHUH MTPHPOJIBI, O MECTE XMMHUHU B CUCTEME
€CTECTBEHHBIX HayK M €€ Benylell poiau B 0OecneyeHUH YCTOWYMBOIO pPa3BUTHUS
YEJIOBEUECTBA: B PEIICHUHU MPOOJIEM IKOJIOTHYECKOM, IHEPTeTUUECKON U THUIIEBON
0€30IaCHOCTH, B Pa3BUTUM MEIUIMHBI, CO3/JaHUM HOBBIX MAaTEpUANOB, HOBBIX
WCTOYHHUKOB DHEPIUH, B OOECIEUYEHUH PAIOHAILHOTO IMPHUPOJONOIB30BAHUSA, B
(GOpMHpPOBAaHUM MHPOBO33pEHHUS M OOIIEeH KyJIbTyphl YEJIOBEKa, a TakKke
9KOJIOTUYECKH OOOCHOBAaHHOTO OTHOMICHUS K CBOEMY 37I0POBBIO M IPHPOTHON
cpene;

® OCBOCHHE CHCTEMbl 3HAHWW, JIGKAIIMX B OCHOBE XHWMHYECKOW COCTaBISIONICH
€CTeCTBEHHO-HAYUYHOW KapTHHBI MHpa: (yHAAMEHTAIbHBIX MOHATHHA, 3aKOHOB M
TEOPUI XMMHHU, COBPEMEHHBIX NPEACTABICHUNH O CTPOSHUH BEIIECTBA HA PAa3HBIX
YPOBHAX  —  aTOMHOM,  HOHHO-MOJICKYJSIPHOM,  HaJMOJEKYJISIPHOM, O
TEPMOJINHAMHYECKUX W KHHETHYECKUX 3aKOHOMEPHOCTSIX MPOTEKAHMS XUMHUIECKUX
peakiuii, 0 XUMHUYECKOM PaBHOBECHM, PAacCTBOpaxX M IHUCIIEPCHBIX CHCTEMax, 00
OOIIMX HAyYHBIX MMPHHIIMTIAX XUMHUYECKOTO ITPOU3BO/ICTBA;

e (opmupoBaHHe Yy OOYYAIOUIMXCS OCO3HAHHOI'O MOHHMMAaHHs BOCTPEOOBAHHOCTHU
CHCTEMHBIX XMMHUYECKHX 3HAHUN JUIsI OOBSICHEHUS KIIOUEBBIX HIeH W mpoliem
COBPEMEHHOW XHMUH, I OOBSICHEHUS W MPOTHO3UPOBAHMS SIBJICHUN, MMEIOIINX
€CTECTBEHHO-HAYUHYIO TNPHUPOAY; T'PAMOTHOTO pEIICHUs MpOoOJeM, CBS3aHHBIX C



XUMHUEH, IPOTHO3UPOBAHUSA, aAHAIM3a U OLUEHKM C IIO3ULUH 3KOJIOIMYECKOMN
0€30MacHOCTH TOCJEICTBUNH OBITOBOM M TNPOU3BOACTBEHHOH JI€ATEIbHOCTH
YeJIOBEKa, CBA3aHHOW C XHWMHUYECKUM IIPOU3BOJCTBOM, HCIOJIb30BAaHUEM U
nepepaboTKOM BEIIECTB;

e yriyOJeHHe MPEJICTABICHUH O HAayYHBIX METOAaX IMO3HAHUS, HEOOXOAUMBIX IS
npuoOpeTeHUsT yMEHUH OpPHEHTUPOBATbCI B MHpE BEIIECTB U OOBSICHEHUS
XUMHUYECKUX SIBJICHHUM, UMEIOLIUX MECTO B MIPUPOJE, B MPAKTUUECKON AESITETbHOCTH
Y IIOBCEHEBHOM JKU3HU.

B muane peanuzanuu MepBOOYEPETHBIX BOCHUTATENIBHBIX M Pa3BUBAOIIMX (DYHKIUN
LIEJIOCTHOM CHCTEMBI CpeHEro o0IIero 00pa3oBaHus IPU U3YUYEHHUH MpeaMeTa « XUMHsD) Ha
yriyOiI€HHOM YPOBHE 0COOYIO aKTYyaJIbHOCTh MPUOOPETAIOT TaKUE LIeNU U 3a/1a4H, KaK:

e BOCNUTaHHE YOEXKIEHHOCTH B TMO3HABAEMOCTH SIBICHUW IMPHPOJIBI, YBAKEHHS K
IIpoLecCy TBOpPUYECTBA B 00JaCTU TEOPETUUYECKUX M IMPUKIIAJHBIX UCCIIEJOBAaHUM B
XUMHUH, (OPMUPOBAHHE MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAYKHU;

® pa3BHUTHE MOTHBAIMH K OOYYEHUIO U TIO3HAHMIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO U
CaMOBOCITUTaHHUIO Ha OCHOBE YCBOCHHUS OOIIEUETIOBEUECKUX [ICHHOCTEH;

® pa3BUTHE IIO3HABATEJbHBIX HWHTEPECOB, WHTEIUIEKTYaJIbHBIX U TBOPYECKHUX
CIOCOOHOCTEH 0OydJaromuxcs, GOPMHUPOBAHKUE Yy HUX CO3HATEIHLHOTO OTHOIICHUS K
caMo00pa30BaHUI0 U HEMPEPHIBHOMY OOpa30BaHUIO KaK YCIOBHIO YCIEUIHOM
npodeccHoOHATLHON ¥ OOIIEeCTBEHHOW eATEIHbHOCTH, OTBETCTBEHHOTO OTHOIIICHUS
K CBOEMY 3JI0POBbIO U MOTPEOHOCTH B 3JJ0POBOM 00pa3e KU3HH;

e (opMHUpOBaHHE YMEHHH W HABBIKOB PAa3yMHOTO IMPHUPOJOINOIL30BAHUS, PA3BUTHE
9KOJIOTMUECKON  KYNbTYypbl, HpPUOOpETEHUE OmbITa  OOLIECTBEHHO-II0JIE3HON
9KOJIOTHYECKOH I€ATEIBHOCTH.

OO1iee 4nca0 4acoB, MPEJYCMOTPEHHBIX JJI1 U3yYEHUs XMMHMM Ha YIriyOJIEHHOM YpOBHE
cpenHero obmiero obpazoBanusi, coctanisier 204 gacos: B 10 xmacce — 102 vaca (3 gaca B
Heneno), B 11 kmacce — 102 gaca (3 yaca B HEZIEIO).

COJAEPKAHUE OBYYEHUA
10 KJIACC
OPI'AHUYECKASA XUMUA

Teopernyeckne 0OCHOBBI OPraHUYeCKONH XUMHM.

[IpenMer u 3HaueHUWE OPraHWYECKOM XUMHH, MpPEJICTaBICHHE O MHOrooOpasuu
OpPraHUYECKUX COCIUHEHUM.

DNEeKTPOHHOE CTPOEHHE aTOMa YIJIepo/ia: OCHOBHOE U BO30YXKIEHHOE COCTOSHUS.
BaneHTHBIE BO3MOXKHOCTH aroMa yriaepoja. XHMHYECKas CBsi3b B OPraHUYECKUX
coequHeHUsX. Tumbsl TUOpUAM3ALMM aTOMHBIX opOuTanei yriepona. MexaHU3MBbI
0o0pa3oBaHMsl KOBAJIEGHTHONW CBs3M (OOMEHHBIM UM  JOHOPHO-aKLUENTOpHBIH). Tumbl
TIePEKPBIBAHUS aTOMHBIX OpOUTANeH, G- U M-CBsi3u. OauHapHas, TBOWHAS W TPOWHAS CBS3b.
CriocoObl pa3pbiBa cBsA3€i B MoJeKyjgax opraHuyeckux BeuiecTB. [loHsTne o cBOOOIHOM
panukane, Hykieoduie u dneKTpodue.

Teopust crpoeHuss opraHmyeckux coeauHeHuilt A.M. bytiepoBa u cOBpeMEHHbIE
MIPEACTABICHUSI O CTPYKType€ MOJIEKyJd. 3HAUYE€HHWE TEOPUH CTPOCHHS OPraHUYECKUX
coequHeHuil. MonekynsipHble M CTPYKTypHble Gopmynbl. CTpykTypHBIE (HOPMYIIBI
pa3IMYHBIX BUJOB: Pa3BEPHYTasl, COKpaul€éHHas, ckeneTHas. M3omepus. Buasl uzomepuu:
CTPYKTYpHAasi, MPOCTPAHCTBEHHAas. DIEKTPOHHbIE 3(P(EKThl B MOJEKyJaX OpraHMYecKHX
COeMHEHMNH (MHAYKTUBHBIN U ME30MEPHBIN A3PPEKTHI).



[IpencraBnenne o  KiaccHpUKaMM  OpraHMYecKHX  BemecTB. llonstHe o
¢byHkunoHanbHOM rpymnme. ['omosorus. I'omonoruueckue psabl.  CucremaThueckas
HOMeHKIaTtypa opranndeckux coeaunenuii (IUPAC) u TpuBHanbHbIC Ha3BaHUSI OTACITHHBIX
IIPEICTaBUTEIICH.

OcobenHoctn W Kilaccu(uKauusi  OpraHMYecKux  peakuui.  OKHCIUTETBHO-
BOCCTAHOBUTENIbHBIC PEAKIIMH B OPraHUYECKON XUMHUHU.

DKCrepUMEHTAJIbHBIE METO/Ibl U3YyUEHUS BEILIECTB M UX MPEBpAICHUI: O3HAKOMIICHUE
c o0pa3laMy OpraHMYeCKUX BELIECTB M MaTepuajllaMM Ha HX OCHOBE, OIBITHI II0
MPEBpAIICHUIO OPraHMYECKUX BEIIECTB NpU HAarpeBaHuM (IUIaBJICHHE, OOYIIIMBaHUE W
rOpeHue), KOHCTPYUPOBaHUE MOJIENIEH MOJIEKYJI OPIraHUYECKHUX BEILECTB.

YriaeBoaopoabl.

Anxanbl. ['oMonormueckuid psim  ankaHoB, oOmas Qopmyna, HOMEHKIATypa u
U30Mepus. DJEKTPOHHOE U IIPOCTPAHCTBEHHOE CTPOEHHE MOIEKyl ajKaHOB, Sp°-
rudpuan3anys aTOMHbIX opOUTanei yriaepoaa, 6-cBsi3b. Pu3nyecKue CBOMCTBA aIKaHOB.

XUMUYECKHE  CBOMCTBAa  QJKaHOB:  PEAKUUU  3aMELIEHUS,  W30MEpU3AlMH,
JerUIpUPOBaHMS, IMKIIN3ALUY, TUPOJIN3a, KpeKUHra, ropeHus. [Ipeacrasiienue o MexaHu3mMe
peakuuil paguKaaIbHOTO 3aMEILEHUS.

Haxoxnenue B npupoae. CriocoOb! 0JIyuyeHus: U IPUMEHEHHUE aJIKaHOB.

[uknoankansl. O6wmas popmysa, HOMEHKIATypa U u3omepuss. OCOOGEHHOCTH CTPOEHUS
U XMMHUYECKUX CBOMCTB MalbIX (LMKJIONPONAH, IUKIOO0YTaH) W OOBIYHBIX (LMKJIOIEHTAH,
LUKJIOT€KCaH) LUKI0aaKaHOB. CriocoObl MOyYeHHs U IPUMEHEHHUE LIUKII0ATKaHOB.

Ankensl. ['oMonormueckuid psim  ankeHOB, oOmas (opMmyna, HOMEHKIATYpA.
DNEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHME MOJIEKYI AalKeHOB, SP2-THOpMIM3ALMS
aTOMHBIX OpOuTaNIelt yriepoja, o- u m-CBsi3u. CTPyKTypHast U reoMeTprueckas (I[ic-TpaHc-)
nzoMepust.  Dusznueckue  CBOKMCTBA  AKEHOB. XMMHUYECKHME  CBOWCTBA:  peaKUUu
MPUCOEANHEHNS, 3aMEIIEHUs B O-TIOJIO’KEHUE MpU JBOMHON CBSI3M, NOJUMEpU3ALUH U
okucnenus. [IpaBuno MapkoBHukoBa. KauecTBeHHBIE peakiui Ha JBOHHYIO cBsA3b. CIIOCOOBI
MOJIy4YEHUs U IPUMEHEHHUE aJIKEHOB.

Ankanuensl. Knaccudukanus — ankaaueHoB  (CONpPsDKEHHBIE,  M30JUPOBAHHBIE,
KymynupoganHvle). (OCOOCHHOCTH JJIEKTPOHHOTO CTPOCHUS U XUMHUYECKHX CBOWCTB
CONPSKEHHBIX JUEHOB, 1,2- n 1,4-npucoenunenue. Ilonmumepusanys conpsyKEHHBIX IUEHOB.
CriocoObl MosTydeHus U IPUMEHEHHUE aJIKa/IueHOB.

Ankusbl. ['omonoruyeckuii psj ajJkuHOB, oOmas QopMmysia, HOMEHKIaTypa H
n3oMepus. ODJEKTPOHHOE M IPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ] aJKWHOB, SP-
ruOpuau3anyst aTOMHBIX — opOuTaneil yriepoga. @u3MuecKkue CBOICTBa  aJIKMHOB.
XUMUYECKHE CBOICTBAa: peakUuu MPUCOECTUHEHUS, JUMEpU3allMd U TpUMEpHU3aluHy,
okucieHns. KuCIOTHBIE CBOWMCTBA aJIKMHOB, HMEIOIIMX KOHLEBYKD TpPONHYIO CBS3b.
KauecTBeHHbIE peakiiy Ha TPOHHYIO CBsI3b. CIIOCOOBI MOTyuEHUs U IPUMEHEHHNE aJTKUHOB.

ApomaThyeckue YriieBolopojbl (apeHsl). ['omonoruueckuil psjx apeHoB, oOImas
¢dbopMyna, HOMEHKJATypa U H30MepHs. OJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHUE
MoOJIeKy bl OeH3oa. du3nuecKkue CBOWCTBA apeHOB. XMMHUYECKHE CBOMCTBAa OEH30Jla U €ro
TOMOJIOTOB: pPEaKIMHM 3aMelIeHUs] B OCH30JIbHOM KOJbIE U YIJIEBOJAOPOJIHOM pajuKale,
peakiMu TPUCOCIMHEHUS, OKHUCIeHHe TomojoroB Oensona. IlpeacraBinenue 00
OpUEHTHUPYIOIIEM JEHCTBUM 3aMecTUTEeNe B OEH30JbHOM KOJbIE HAa MpUMEpe aTKUIbHBIX
panuKaioB, KapOOKCHIbHOM, THIPOKCUIBHOM, aMUHO- U HUTPOTPYIIIbI, aTOMOB T'aJIOT€HOB.
Oco0eHHOCTH XMMHMYECKHUX CBOWCTB cTupona. llomumepusanus crupona. CrocoObl
MIOJIy4YEHUS ¥ TIPUMEHEHUE ApOMATUYECKUX YITIEBOAOPO/IOB.

[Ipupoanstii ra3. [lonytHbeie HedTsHBIE Ta3bl. HedTh 1 €€ npoucxoxaenue. KameHHbIi
yrojib U MPOJYKTHI ero nepepabotku. CrnocoObl nmepepaboTKu He(TH: MEperoHKa, KPeKUHT



(TepMuYecKHii, KaTaIUTHUECKUH ), pudopMuHT, Tponu3. IIponykTsl mepepaboTku HEPTH, HX
MIPUMEHEHHE B IPOMBIIIJICHHOCTH U B OBITY.

I'enernueckas cBA3b MEXKAY PAa3IMYHBIMU KJIACCAMH YIJIEBOJOPOIOB.

DNEKTPOHHOE CTPOEHHUE TaJIOreHIIPOU3BOIHBIX YIIIEBOAOPOI0B. Peakiuu 3ameneHus
rajloreHa Ha TMJPOKCOIpYIIY, HUTPOrPYyIHIy, LIMAHOTPYIIy, aMuHOrpymnmy. JlelictBue Ha
raJIOTEHIIPOM3BOIHBIE BOJHOIO M CIMPTOBOTO pacTBopa Mmiénouyn. BzaumoneicTBue
JUTaJoreHaJIkaHOB C MarHueM M LMHKOM. IToHsTHE 0 METalIoOpraHuYeCKUX COEAMHEHUSX.
Hcnonb30BaHre raloreHIPOU3BOIHBIX YIJIEBOJOPOIOB B OBITY, TEXHUKE U IMPU CHHTE3E
OpPraHMYECKUX BEILECTB.

DKCrepuMEHTAIbHBIE METOJAbl M3YY€HHs BELIECTB M HMX IMPEBPALCHUI: H3yuyeHUe
(u3MUecKUX  CBOMCTB  YIJIEBOAOPOJIOB  (pacTBOPUMOCTb), KAUECTBEHHBIX  peaKIuil
YIIICBOJIOPOIOB PA3JIMYHBIX KJIAcCOB (oOeclBeuMBaHWE OpPOMHOW WIJIM HMOJHOW BOJBI,
pacTBopa NepMaHTaHaTa Kalus, B3aUMOJCHCTBHME aleTHJIeHa C aMMHA4YHbIM DPAcCTBOPOM
okcuga cepebpa(l)), kauecTBeHHOE OOHApYKEHHE YIiepojia M BOJIOPOJAa B OPraHMYECKHX
BEIIECTBaX, MOJyYEHHE STUJIEHA U M3yYEHHE €ro CBOMCTB, O3HAKOMIJICHHE C KOJUICKIUSIMU
«Hedtp» m «Yromp», ¢ oOpa3mamu ImuiacTMacc, KaydyyKoB M PE3HMHbBI, MOJEIUPOBAHHE
MOJIEKYJ YTJIEBOJOPOIOB U TaJIOT€HIIPOU3BOIHBIX YTIIEBOAOPOIOB.

Kucnopoacoaepxamme oprannyeckne coeinHEeHUsl.

[IpenenpHble ogHOATOMHBIE cUPThl. CTpoeHHWE MOJIeKyd (Ha mpuUMepe MeTaHoja U
sta”ona). ['omomornueckuit psin, oOmas ¢opmyna, H30Mepus, HOMEHKJIAaTypa U
knaccudukanus. Gu3nyeckue CBOMCTBA MPEAETbHBIX OJIHOATOMHBIX CHUPTOB. BomopoaHbie
CBSA3M MEXJIy MOJIEKYJaMH CIUPTOB. XHMHUYECKHE CBOWCTBA: PpEAKIUH 3aMELICHMUS,
NEeruapaTalnny, OKUCICHUS, B3aWMOJCWUCTBUE C OPraHMYECKUMU M HEOPraHUYECKUMU
kucinoramu. KayecTBeHHass peakiusi Ha OJHOATOMHBIE CHUPTHL. JlelicTBUE 3TaHONA U
MeTaHoJla Ha opraHu3M 4yenoBeka. CrocoObl MONy4YeHHUS W MPUMEHEHHE OJIHOATOMHBIX
CIHUPTOB.

IIpoctbie 3¢dupsl, HOMeHKnaTypa u u3oMepus. OcoOeHHOCTH (u3HUYECKUX U
XMMHYECKHUX CBOMCTB.

MHoOroatoMHble COUPTHI — TWICHIVINKOIb U TIUIEpUH. DU3HuecKne U XMMHUYECKHE
CBOMCTBA: PEaKIMM 3aMEIIEHUs, B3aUMOJCHCTBHE C OPraHUYECKUMH W HEOPTraHMYECKHUMHU
KHCJIOTAMH, KAueCTBEHHas peakUMs Ha MHOTroaTOMHble crnupThl. IIpencraBnenue o
MEeXaHM3Me peakluil Hykieo(puiabHOro 3amMenieHus. JlelicTBUe Ha OpraHuW3M 4YeJOBEKa.
CriocoObl osTyyeHHs 1 IPUMEHEHNE MHOTOaTOMHBIX CITMPTOB.

®enon. CTpoeHue MOJIEKYINbl, B3aUMHOE BIUSHUE T'MJIPOKCOIPYMIBI U OEH30JBHOTO
aapa. Pusmdeckue cBoiictBa (eHoma. OcoOEHHOCTM XHMHUYECKHX CBOWCTB (heHoma.
KauectBennsle peakuuum Ha ¢enHon. TokcuuyHOCTh (eHona. CrocoObl MONMydeHHs U
npuMeHeHue ¢peHona. GenonpopmanpaeruaHas cMoa.

KapOoHusbHble CcOETMHEHUS — albJeruabl W KETOHBL. OJIEKTPOHHOE CTPOEHHUE
KapOOHUIBHON Tpynnbl. ['oMosorudeckue psabl ajabAerHIOB U KETOHOB, oOImias ¢opmyia,
n30Mepus U HOMeHKiIarypa. Dusznueckre CBOWCTBA AJIbJAECTHIOB U KETOHOB. XHMHUYECKHUE
CBOMCTBAa aJbAETUAOB M KETOHOB: pEaKUMM IpucoeAuHEHHs. OKHCIEHHE albIeTHu/OB,
KauecTBEHHbIE peakuu Ha anbaerujpl. CrnocoObl MOIyYeHHs] U MPUMEHEHUE allbJIerHI0B U
KETOHOB.

OAHOOCHOBHBIE IIpeJiebHbIE KapOOHOBbIE KUCIOTh. OCOOEHHOCTH CTPOEHUSI MOJIEKYJ
KapOOHOBBIX KHCIOT. M3oMepus u HoMeHkiaTypa. Pusndeckue CBOMCTBa OJHOOCHOBHBIX
MpeeabHbIX KapOOHOBBIX KUCIOT. BonoponHble CBSI3M MEXIy MOJEKYyIaMH KapOOHOBBIX
KHUCJIOT. XUMUYECKHE CBOMCTBA: KUCIOTHBIE CBOMCTBA, PEaKIHsl 3Tepu(UKaLUU, pEaKkiu ¢
y4acTUeM YTJIeBOJOPOAHOro paaukana. OCOOEHHOCTH CBOMCTB MYPaBbUHOW KHCIIOTHI.
[lonatne O mNPOU3BOAHBIX KapOOHOBBIX KHCIOT — CIOXHBIX 3¢upax. MHorooOpasue



KapOOHOBBIX KHCIOT. OCOOEHHOCTH CBOMCTB HEMPEICIbHBIX U apOMAaTHYECKUX KapOOHOBBIX
KHUCJIOT, JUKAapOOHOBBIX KHCIIOT, I'MJIPOKCUKApOOHOBBIX KHCIOT. [IpencraBurenu BbICIIMX
KapOOHOBBIX KHCJIOT: CT€apUHOBAsl, MMAJbMUTUHOBAs, OJIEUHOBAs, JIUHONEBAS, JUHOJIEHOBAS
KHUCI0Thl. CriocoOBI OTYYEeHUs U IPUMEHEHHE KapOOHOBBIX KUCIIOT.

Cnoxuble »¢upbl. ['omonormyeckuii psn, oOmas ¢opmyna, H30Mepus U
HOMeHKIarypa. dusndeckne U XMMUYECKHE CBOMCTBA: TMAPOJIA3 B KHUCIOW M INEIOYHOU
cpexe.

XKupsl. Crpoenue, pusnyeckre 1 XMMUUYECKHE CBOMCTBA KUPOB: THAPOJIU3 B KMCIION U
menoyHoi cpene. OCOOCHHOCTH CBOWCTB JKHUPOB, COJACPXKAIIMX OCTaTKH HEMpeAeTbHBIX
YKUPHBIX KUCIOT. JKUpBI B IpUpPOE.

Mpu1d KaKk coiu BBICHIMX KapOOHOBBIX KUCIIOT, UX MOIOIIIEE JICHCTBHE.

O6mas xapakrtepucTtuka yrieBojoB. Kiaccupukamus yrieBogoB (MOHO-, OHW- U
nojcaxapuzpl). MoHocaxapusl: II0OKO3a, (PPyKTO3a, rajakro3a, pubosa, 1e30kcupubosa.
@u3nyecKue CBOWCTBA M HAXOXJAeHHE B npupoae. PorocuHTe3. XUMHUYECKHE CBOMCTBA
[JIIOKO3Bbl: PEAaKLMM C YYacTUEM CIUPTOBBIX M aJbACTUAHON TIpyINI, CHOUPTOBOE U
MOJIOUHOKHCII0E OpoxeHue. [IpuMeHeHHe TII0K03bl, €€ 3HAYeHHE B >KU3HEAEATEIbHOCTU
opranusma. Jlucaxapuapl: caxapo3a, MaJbTO3a WM JaKTo3a. BoccraHaBinuBarolmue Hu
HEBOCCTaHaBIMBarolue aucaxapuiel. ['maponus aucaxapunosB. Haxoxxaenue B npupone u
npuMeHeHue. [lonmcaxapuapl: Kpaxmall, TIIMKOTeH U Leuno103a. CTpoeHne MakKpOMOJIEKYIT
Kpaxmaja, TJIMKOT€Ha M ILeJUIoo3bl. PU3ndecKue CBOMCTBa Kpaxmaiaa M LEJUIIOJIO3bI.
XUMUYECKUE CBOMCTBA KpaxMala: TMIPOJIN3, KaUeCTBEHHAs peaklys ¢ HOAO0M. XUMUYECKUE
CBOWCTBA WLEJUIIOJIO3bI: THIPOJIN3, TONXydeHHe HPUPOB HeIUIono3bl. lloHstHe 00
HCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHbINA MIENK).

DKcrepuMEeHTaJIbHBIE METO/Ibl U3YUEHUSI BEIIECTB U UX MPEBPALLEHUI: PACTBOPUMOCTh
pa3IM4YHBIX CHUPTOB B BOJE, B3aMMOJCHCTBHE 3TaHOJA C HATPUEM, OKUCICHHE STUIIOBOTO
CIUpTa B @JIbJIErH]l Ha pacKajl€HHONM MEIHOH INPOBOJIOKE, OKUCIEHHE STHIJIOBOTO CIHPTa
JUXPOMATOM Kajusl (BO3MOXKHO HCIIOJIb30BaHUE BUAEOMATEPHUAIOB), KAUECTBEHHBIE PEAKIINU
Ha anpaerunpl (¢ rugpokcuaoMm auammuHcepedpa(l) m rugpoxcunom memu(ll)), peaxmus
rnunepuHa ¢ ruapokcunom menu(ll), xumuueckue cBoWCTBa pacTBOpa YKCYCHOW KHCIIOTHI,
B3aMMO/ICIICTBHE pacTBOpa IIOKO3bI ¢ Tuapokcuom meau(ll), B3anmonelictBue kpaxmania ¢
MOJIOM, PelIeHHEe HKCIIEPUMEHTANIBHBIX 33134 10 TeMaM «CrnupThsl 1 GpeHoubl», «KapOoHOBbIE
KUCIOTHI. CIIOXKHBIE dPUPBI».

A3oTcoaep:kalye OpraHnyecKne CoeIMHeHusl.

AMUHBI — OpraHMuYeckue NpPOM3BOAHBbIE aMMuaka. Kraccudukanus aMHHOB:
anupaTHUeCKUe M apoMaTHYecKue; MNEepBUYHBIE, BTOPUYHbIE M TpeTHuHble. CTpoeHue
MoOJIEKYI1, obmas popmysa, U3oMepusi, HOMEHKJIaTypa U pu3nYecKue cBoiicTBa. XMMHUECKOE
CBOMCTBa anu(aTHUecKUX aMHUHOB: OCHOBHBIE CBOMCTBA, aJIKWIMPOBAHUE, B3aUMOJIEiCTBHE
IIEPBUYHBIX AMUHOB C a30TUCTON KUCIOTOW. COJIM alNKUIaMMOHMUS.

AHWIMH — TpPENCTaBUTENb AaMUHOB apoMaTudeckoro psga. CTpoeHue aHWIMHA.
B3aumHoe BiMsHME Tpynn aToMoB B MousieKyje aHuiauHa. OCOOEHHOCTH XHMHUYECKHX
cBOMCTB aHWIMHA. KauecTBeHHbIe peakiiui Ha aHWIMH. CIocOOBI MONyYeHHs U IPUMEHEHUE
anudarnyeckux aMuHOB. [lonydeHne aHnIMHA U3 HUTPOOEH30J1a.

AmuHokucnotel. HomeHxiatrypa u  wusomepus. OTaenbHblE INPEACTABUTENH  O-
AMUHOKHCIIOT: TJIMOHH, anaHuH. @OU3NYecKue CBOMCTBA aMUHOKHCIOT. XUMHUYECKHE
CBOWCTBA AMHHOKHUCIOT KakK aM(pOTEpHBIX OpPraHWYECKUX COEAMHEHHH, peakuus
MOJIMKOHJIEHCAllUK,  oOpa3oBaHHe  MENTUIHOW  CBA3U.  buHojormueckoe  3HaYeHUE
aMUHOKHCIIOT. CUHTE3 U TMIPOJIN3 ENTHIOB.



benku xak npuponHsle noiaumepsl. IlepBuyHas, BTOpUYHAs M TPETHYHAs CTPYKTypa
0enxoB. XUMHUYECKHE CBOWCTBA OEIKOB: THAPOJIN3, ICHATYPAIHs, KAUeCTBCHHbBIE PEaKI[UU Ha
OCIKH.

DKcIepUMEHTAIbHBIE METO/IbI U3YUCHHS BEIIECTB M HMX IPEBPAIICHUI: PacCTBOPEHHUE
OCIKOB B BOJE, JcHATypalus OCJIKOB IMPH HArpeBaHHM, IBETHBIC pPEaKIMU Ha OCNKH,
pellicHHE OKCIEPUMEHTAIBHBIX 3aJad [0 TeMaM «A30TCOIEpIKallie OpraHuYECKHE
coeiMHEHUs» U «Pacro3HaBaHUe OPraHUYCCKUX COCTUHEHHI.

BbIcOKOMOJIEKYIAPHBbIE COCAMHEHMA.

OCHOBHBIC IIOHATHUA XUMHUU BbICOKOMOJIeKyJISIprIX COGI[I/IHCHI/If/’Iﬁ MOHOMep, HOJII/IMep,
CTPYKTYPHOE 3BEHO, CTEMEHb IMOJMMEPH3AIMK, CPEAHssI MOJEKyIsapHas macca. OCHOBHBIC

METOAbI CHHTC3a BBICOKOMOIJICKYJIAPHBIX CO€,I[I/IHCHI/II71 — IMOJINMEPHU3ALIA n
IIOJIMKOHACHCAIl M.

HOJ'II/IMepHBIe MaTCpHrabl. IImacTmaccel (HOHI/I3TI/IJ'ICH , ITOJIUIIPOITUJICH,
MMOJIMBUHUIIXJIOPH A, MMOJIMCTHUPOII, MMOJIMMETHUIIMCTAKpHUJIAT, HOJII/IKap6OHaTI)I,

noJau3TUIeHTepedTanaT). Y Tuian3anus U nepepaboTka riacTuka.

OnactoMepbl: HaTypalbHbIH KaydyK, CHHTETHYECKHE Kayuyyku (OyTaineHOBBIH,
XJIOPOIIPEHOBBIN, U30IIPEHOBBIN) U CUIIMKOHBI. Pe3nHa.

Bonokna: HarypanbHble (XJIONOK, IIEPCTh, IMIENK), MCKYCCTBEHHBbIE (BHUCKO3a,
alleTaTHOE BOJIOKHO), CHHTETHUYECKHUE (KAalIPOH U JIaBCaH).

[Tomumepsl crienuanbHOrO HazHavyeHUs (TeoH, KeBiap, AJIEKTPOIPOBOJISIINE
[OJIUMEpBI, OnopasziaraeMble OJUMEPHI).

DKcrepuMEHTaJIbHbIE METO/Ibl U3YyUEHHS BEILIECTB M UX MPEBpAILECHUN: O3HAKOMJICHUE
c oOpasnaMM NPUPOAHBIX U HCKYCCTBEHHBIX BOJOKOH, IUIACTMACC, KAaydyKOB, pELICHUE
SKCIIEPUMEHTAJIBHBIX 3a7a4 110 TeMe «Pacro3HaBaHue IIaCTMAcC U BOJIOKOHY.

Pacuérnbie 3amaun.

Haxoxnaenue MonekynasipHOH (opMynbl OpraHMYECKOrO COEIMHEHHUS 0 MacCOBBIM
JOJSIM DJIEMEHTOB, BXOASAIIMX B €ro COCTaB, HAaXOXKICHHE MOJIEKYJISIPHOH (HopMyIibl
OpPraHMYECKOT0 COeAMHEHMs] 1Mo Macce (00BbEMY) MPOAYKTOB CrOpaHHs, MO KOJIHYECTBY
BellecTBa (Macce, 00bEMY) MPOAYKTOB PEAKLUU W/UIM UCXOJHBIX BEIIECTB, YCTAaHOBJICHHE
CTPYKTYpHOU (hOpMYIIbI OPraHUYECKOrO BEIECTBA HA OCHOBE €r0 XMMHUYECKUX CBOMCTB WM
CIOCOOOB TOJIyYEHHsI, ONpeAeTeHue JOIM BbIXOJA NPOAYKTa pEakIUH OT TEOPETHUECKU
BO3MOKHOTO.

Me:xXnpeamMeTHbIE CBS3H.

Peanuzanusi MeXNpeAMETHBIX CBA3€H NpU H3yuyeHUU oOpraHuyecko xumuu B 10
KJIacce OCYILIECTBISIETCS Yepe3 MCIOJIb30BaHHE Kak OOIIMX €CTECTBEHHO-HAYYHbBIX MOHATHUH,
TaK U MOHSITUH, IPUHATHIX B OTJIEJIbHBIX MIPEIMETAX €CTECTBEHHO-HAYUHOTO IHKJIA.

OOu1re ecTecTBEHHO-HAYUHbIE MOHATHS: SIBIIEHUE, HAyYHbIN (akT, TUIOTe3a, TEOpus,
3aKOH, aHAJIM3, CUHTE3, KiaccuuKalus, HablltoIeHue, U3MEepeHue, SKCIEPUMEHT, MOJEb,
MOJIETTUPOBAHUE.

®usuka: Marepus, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, MOJIEKYJA, DYHEPTETUUECKHUI
YPOBEHb, BEIIECTBO, TEJI0, 00BbEM, arperaTHOE COCTOSIHUE BEIIECTBa, (PU3NUECKUE BEINUMHBI,
€IMHUILIBI U3MEPEHHUS, CKOPOCTb, SHEPTUS, Macca.

buonorus: KJIETKA, OpraHM3M, 9KOCUCTEMA, 6uocdepa, MeTa0o0IN3M,
HACJIEICTBEHHOCTh, aBTOTPO(MHBIN U TeTepoTpodHbIN TUI MUTaHus, OpoXxeHHe, (OTOCUHTES,
JIbIXaHUe, OCJIKU, YTTIEBOIbL, )KUPBI, HYKJIEUHOBBIE KUCIOTHI, (DEPMEHTHI.

I'eorpadus: mose3Hble HCKOMAaeMble, TOTLIUBO.

TexHosnorusa: mNUOIEBbIE NPOAYKTHI, OCHOBBI PAllMOHAIBHOTO IHMTaHUSA, MOIOLIUE
CpeICTBa, MaTepHallbl U3 UCKYCCTBEHHBIX U CUHTETUYECKUX BOJIOKOH.
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11 KIIACC
OBIIIASA U HEOPTAHUYECKASA XUMUSA

Teoperuyeckne 0CHOBbI XMMHH.

Atom. CocTaB aTOMHBIX fAaep. XHUMHUYECKHH a3nemeHT. WM3otombl. CTpoeHue
ANEKTPOHHBIX 000JI0YEK aTOMOB, KBAHTOBBIC YHCIIa. DHEPTETUUCCKUE YPOBHU H MOYPOBHHU.
Atomusle opOutanu. Knaccudukanus XMMHYECKHX dJIeMEHTOB (S-, p-, d-, f-ajgemenTsr).
Pacrnipenenenne 31eKTPOHOB MO ATOMHBIM OPOUTAISIM. DIEKTPOHHBIC KOH(DUTYpAITUH aTOMOB
AJIEMEHTOB TEPBOTO—YETBEPTOrO IMEPUOJIOB B OCHOBHOM M BO30YXKIAEHHOM COCTOSIHUU,
ANEKTPOHHBIC KOHPUTYPALIUUA HOHOB. DJICKTPOOTPUIIATEIILHOCTD.

[lepuonnueckuit 3akoH u Ilepumonnueckas cucrema XuMHYecKux saemeHTOB J[.U.
MenpeneeBa. CBsi3p NepuOAMYECKOro 3akoHa W Ilepuonnueckold cCHUCTEMbl XHMHYECKUX
3JIEMEHTOB C COBPEMEHHOM TEOpUe CTPOCHUS aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHHS
CBOMCTB XMMHYECKHX 3JIEMEHTOB M 00pa3yeMbIX MMU IPOCTBHIX U CIOKHBIX BEIIECTB IO
rpynnam u nepuogam. 3HaueHue nepuoanyeckoro 3akona /[.1. Menneneesa.

Xumuueckas cBsi3b. BuJbl XUMUYECKOH CBSI3U: KOBAJEHTHAs, NOHHAs, METAJJINYECKAs.
Mexanu3mMbl 00pa3oBaHMsI KOBAJCHTHOW CBSI3U: OOMEHHBIM UM JIOHOPHO-AKIICTITOPHBIH.
OHeprust U JuiMHa CBsI3U. [lOJSpHOCTH, HANPABIEHHOCTh W HACHIIIAEMOCTb KOBAJEHTHOU
cBa3u. Kpatneie cBsa3u. Bonopoanas cBa3p. MexxMOIEeKyIsIpHbIe B3aUMOACHCTBUS.

BanieHTHOCTP M BaJIeHTHBIE BO3MOXHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOH CTPYKTYpbI
MOJIEKYJI C UX T€OMETPHUUYECKUM CTPOCHUEM (Ha MPHUMEPE COCIMHEHHUM AJIEMEHTOB BTOPOTO
Mepuo/a).

[IpeacraBinenne o0 KOMIUIEKCHBIX coenuHeHusX. CocTaB KOMIUIEKCHOTO MOHA:
KOMIUIEKCOOOpa3oBareib, JUTaHIbl. 3HaueHHWE KOMIUIEKCHBIX coeAauHenuil. [lonstue o
KOOPJAMHALIMOHHON XUMUHU.

BemectBa MOJIEKYJIIDHOTO M HEMOJIEKYJISIPHOTO CTPOECHUS. THUIIbI KPUCTAUIMYECKUX
peIéToK (CTPYKTYp) U CBOMCTBA BEILLIECTB.

[lonssitue o gucnepcHbix cucremax. McrtunHble pactBopbl. IlpencraBienne o
KOJUTOUJTHBIX pacTBopax. CrocoObl BhIpaKEHUS] KOHIICHTPAIIMM PACTBOPOB: MAacCOBas JIOJISI
BEILIECTBA B pacTBOPE, MOJISIpHAs KOHIIEHTpanus. HachllieHHbIe 1 HEHACBIILIEHHBIE PACTBOPHI,
pactBopuMOCTh. Kpructaiutoruaparsl.

Knaccudukanus 1 HOMEHKIaTypa HEOPraHUYECKUX BellecTB. TpuBUaIbHbIC Ha3BaHUS
OTJIETTbHBIX MPEJCTaBUTEICH HEOPTAaHUIECKUX BEIIECTB.

Knaccudukanus XuMUYECKHX peakiuii B HEOPTraHMYECKONW M OpPraHMYeCKON XUMHUU.
3aKOH COXpaHEHHS MAacChl BEIIECTB; 3aKOH COXPAHEHUsS U TPEBPAIICHUS SHEPTUU TPHU
XUMHUYECKUX peakiusax. TeruoBble 3PQexTl XUMUYECKHX peakuui. TepMoxumuyeckue
ypaBHEHUS.

CKopocTh XUMHYECKOW peakiuu, €€ 3aBUCUMOCTh OT Ppa3IUYHBIX (HaKTOPOB.
['omoreHHsbIe U reTeporeHHble peakuu. Katanus u karanms3aTopsl.

OOpatumble W HeoOpaTHMble peakIuu. XuUMHUecKoe paBHoBecue. KoHcranTa
XUMHUYECKOTO paBHOBECHs. DaKTOPHI, BIUSIOMNE HA TOJOXCHIUE XUMUUECKOTO PaBHOBECHS:
TeMIlepaTypa, 1aBJIIEHHE U KOHIEHTPAIMHU BEIIEeCTB, y4acTBYIOMUX B peakiuu. [Ipunnun Jle
[Tarense.

DnekTponutuueckas aucconuanus. CunbHble U chnabble AMeKTponuThl. CTeneHb
nuccounanuu. Cpena  BOAHBIX — PAacTBOPOB:  KUCIOTHAs, HEWTpaibHas, MIEJIOYHAs.
Bogopoausrii mokaszarens (pH) pactBopa. ['maponus coneid. Peakiinu HOHHOTO OOMeHa.

OKuCIUTENbHO-BOCCTAHOBUTENbHBIE peakiuu. CreneHb OKHUCIeHUSA. OKHCIUTENb U
BoccTaHOBUTENb. [Iporecchl OKMCIEHUS M BOCCTAHOBIEHHUA. BakHeWIne OKHUCIUTENU U
BOCCTaHOBUTENIH. MeTon 3JeKTpoHHOro OanaHca. DIJIEKTPOJIM3 PacTBOPOB U PacIlIaBOB
BEILECTB.
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OKClepUMEHTAJIBHBIE METOJbl U3Yy4YEHHs] BEUIECTB M UX IPEBPAIICHUN: pa3IoKEHUE
MepOKCHUIa BOJOPOJia B MPHUCYTCTBHHM KaTaau3aTopa, MOJENH KPUCTAJUIMUECKUX PEIIETOK,
MIPOBE/ICHUE pEaKIMii HOHHOTO OOMEHa, ONpEeAEJCHHE CpEeAbl PAacTBOPOB C IMOMOIIBIO
WHMKATOPOB, U3YYCHUE BIMSHUS PA3IUYHbIX (PaKTOPOB Ha CKOPOCTh XUMUYECKON peakiuu
U TI0JIO’KEHUE XUMUYECKOTO PAaBHOBECHSL.

Heopranuueckasi xumusi.

[Tonoxenne HemerawioB B lleproguyeckol cucreMe XUMUYECKHX 3jeMeHTOB J[.H.
MenzeneeBa U OCOOCHHOCTH CTPOEHUS HUX aTOMOB. DU3MYECKHE CBOMCTBA HEMETAJUIOB.
AJIOTpOTINS HEMETAJIOB (Ha IpUMepe KUCIopoa, cepbl, hocdopa u yriaepoaa).

Bogopon. [Tonyuenue, ¢huznueckue U XUMUYECKUE CBOMCTBA: PEAKIMK C METAJJIaMH U
HeMeTallJIJaMH, BOCCTAaHOBUTEJIbHBIE CBOMCTBA. [ Mpubl. TOMIMBHBIE 3JIEMEHTHI.

I"anorensl. Haxoxnenue B mpupoze, crocoObl moydeHusi, PU3NIecKue 1 XUMHUIECKHe
cBoiicTBa. ["anoreHoBoAOpOIbl. BaxkHeiinue KMUCIOpoacoAepKallie COeAMHEHHSI TaIOTeHOB.
JlaGopaTopHble M TPOMBIIIJIEHHBIE CITOCOOBI MOTY4YEeHUsI TajJoreHoB. [IpuMeHeHue raroreHoB
U UX COCIUHEHUH.

Kucnopon, o30H. JJabopaTopHble ¥ MPOMBIIIIEHHBIE CIIOCOOBI MOTYYEHHSI KUCIOPOAA.
duznyeckue U XMMHYECKHE CBOWMCTBA U MPUMEHEHHE Kuciopoia U o3oHa. OKCuabl H
MIEPOKCHIBI.

Cepa. Haxoxnenue B mpupojie, CocoObl MOMy4YeHHs, (PU3NYECKUE U XUMUYECKUE
croiictBa. CepoBomopon, cymbdumbl. Oxcum cepoi(lV), okcum cepwi(VI). Cepuucras u
cepHas KHUCIOTHI U UX coiu. OCOOEHHOCTH CBOWCTB CEpHOI KUCIOTHL. [IprMeHeHue cepbl u
€€ COCIMHECHUN.

A3zoT. Haxoxxnenue B mpupoje, CIocoObl MONy4YeHHs, (PU3NYECKUE U XUMUYECKUE
cBoiicTBa. AMMuak, HUTpuAbL. OKCUAbl a30Ta. A30THCTas U a30THAas KUCJIOThI U UX COJIH.
OcoOeHHOCTH CBOMCTB a30THOM KUCIOTHL [IpriMeHeHue a30Ta u ero coelnHeHud. A30THbIE
ya0OpeHus.

®ocdop. Haxoxnenue B npupoje, cocoObl MoaydeHus, Gpu3ndeckiue U XUMUUYECKHUe
cBoiictBa. Dochuner u ochun. Oxcuasl Qocdopa, dochopHas kucimora m e€ comnm.
[Tpumenenue pochopa u ero coeaunenuit. @ochopHbie ya10OpeHHUS.

VYriepoa, HaxoXJIeHHE B Mpupoje. AJUIOTpomHble Moaudukanuu. duznyeckue u
XMMHYECKHE CBOMCTBA MPOCTBIX BEIIECTB, 00pa3oBaHHbBIX yriepomoM. Okcun yraepoaa(ll),
okcua yraepoaa(lV), yronbHas kuciora u €€ coinu. AKTUBHPOBaHHBIA YIrojib, aJICOPOIMS.
Oynnepensl, rpadeH, yriaepoaHble HaHOTPYOkH. IlpuMeHeHHMe THPOCTBIX BEIIECTB,
00pa30BaHHbBIX YIIIEPOAOM, U €r0 COSTUHEHUH.

Kpemuuii. Haxoxenue B mpupoje, crnocoobl nosyueHusi, Gu3n4eckue U XuMHUecKue
cBoiictBa. Oxcua kpemuusi(1V), kpemHueBast KuciaoTa, cuiukaTel. [I[pumeHeHre KpeMHUS U
ero coeaguHeHni. CTeKI10, €ro NoJy4YeHue, BUIbI CTEKIIA.

[Tonoxxenne wMetammoB B Ilepuoguyeckoil cHCTEME XUMHUYECKHUX DJIEMEHTOB.
OcoOeHHOCTH CTPOEHHS AIEKTPOHHBIX 000J04YeK aToMOB MeTauioB. OOmme Qu3udeckue
cBoiicTBa MeTaiioB. [IpuMeHeHne MeTamioB B ObITY U TexHUKe. CIlIaBbl METAJIOB.

DNEeKTPOXUMHUUYECKUI psa HampspkeHuil MetamnoB. OOmue crocoObl TMOyYeHHs
METAJJIOB: THAPOMETAJUIYprusi, NUPOMETAITyprus, sJekTpoMeramtyprus. Ilonsrtue o
KOppo3uu MeTauioB. CriocoOb! 3aIUThI OT KOPPO3HH.

O6mas xapaktepuctuka MetamioB |A-rpynnsl [leproanueckoil cucTeMbl XUMHUECKUX
aneMeHTOB. Harpuit w kanuit: mnomydeHue, (uU3MYECKMe U XUMHUYECKHE CBOMCTBA,
MIPUMEHEHHE MTPOCTHIX BEIIECTB U UX COEIUHEHUH.

Obmas  xapakrepuctuka MeTtauioB  |IA-rpynmer  Ilepuoguueckoil  cuCTEMbI
XUMHUYECKHUX 3JIEMEHTOB. Maruuii u Kajbluil: monydyeHue, (u3nyuecKue U XHUMUYECKUe
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CBOWCTBA, MPUMEHEHHE MPOCTHIX BEIIECTB M UX coennHeHH. JKECTKOCTD BOJIBI U CLIOCOOBI €€
YCTpaHEHHUS.

AOMUHUH: TIONTydeHue, PU3NICCKUE M XUMUIECKUE CBOWCTBA, IPUMEHEHHUE TIPOCTOTO
BEILIECTBA U €ro COeAMHEHUH. AMQOTEpHBIEC CBOIICTBA OKCHAA M THIPOKCHUIA aTIOMUHUS,
TUAPOKCOKOMILIEKCHI aTFOMUHUSL.

OObmas xapakTtepucTuka MetamuioB nmodounsix noarpynn (b-rpynm) Ilepuognmueckoit
CUCTEMbI XUMHUYECKHUX 3JIEMEHTOB.

du3nyeckue W XUMHUYECKHE CBOMCTBA XpoMa U €ro coeauHeHud. OKCUIbl U
ruapokcuasl  xpoma(ll), xpoma(lll) u xpoma(VI). Xpomarel u auxpomarbl, HUX
OKHCIUTENbHBIE CBOKCTBA. [lonyueHne u npumMeHeHue xpoma.

du3nyeckue U XMMUYECKHME CBOMCTBAa MapraHila M €ro coeJuHeHuid. Baxueiimine
coenunenus: mapranua(ll), mapranna(lV), mapranna(VI1) u mapranna(VIl). Ilepmanranart
KaJlusl, €r0 OKUCIIUTEIbHbIE CBOMCTBA.

dusznueckue W XHUMHUUYECKHE CBOMCTBA JKejie3a M ero coeauHeHuid. OKCHUibI,
ruapokcuabl u conu skene3a(ll) u xeneza(lll). Ilonydyenue u nmpumMeHeHUe Keneza U €ro
CIUTaBOB.

dusnyeckue M XUMHUYECKME CBOWcTBA Meau M €€ coenuHeHuil. [lomydenue u
MIPUMEHEHUE MEJIU U €€ COCTMHECHUI.

[uuk: nomyyeHue, (U3NYECKUE U XUMHUYECKHE CBOMCTBA. AMQOTEpHBIE CBONCTBA
OKCHJa M THUIPOKCHIA IMHKA, TUIPOKCOKOMIUICKCH NHUHKA. [IpuMeHeHue IMHKa U €ero
COCTMHEHUM.

DKCIEPUMEHTAIBHBIE METOJIbI M3YYCHHS BEIIECTB M HMX IPEBpAICHUN: H3ydeHUE
00pa3IoB HEMETaNIOB, TOpeHue cepbl, Pocdopa, xeneza, Maruus B KUCIOPOJE, U3ydCHHE
KOJUICKIMU «MeTaibl M CIUIaBbl», B3aUMOJEHCTBHE IIEJIOYHBIX M IIEJIOYHO3EMEIbHBIX
METAJIJIOB C BOJIOW (BO3MOKHO HCIIOJIb30BaHKUE BHIEOMATEPHAIIOB), B3aUMO/ICHCTBYE IIUHKA U
JKeje3a C pacTBOpaMH KHCJIOT W IelovYeld, KaueCTBEHHBIC PEaKIMM Ha HEOPTraHWYECKHe
AQHUOHBI, KATUOH BOJOPO/A U KAaTUOHBI METAJIJIOB, B3aUMO/ICCTBUE THAPOKCHIOB AIIFOMUHUSA
Y IIMHKA C pacTBOPaMH KUCJIOT U IIEI0YEH, pelleHrne YKCIIEPUMEHTAILHBIX 33/1a4 10 TeMaM
«[anorenn», «Cepa u e€ coequHeHHs», «A30T U (ochop U ux coequHeHHs», «MeTanbl
[JIABHBIX TTOATPYII, «MeTaIbl MOOOYHBIX MOATPYIII.

XuMNs 1 )KU3Hb.

Ponp xumum B obOecrieyeHHMM YCTOMYMBOIO pa3BUTHs dYenoBedecTBa. l[loHsATHE O
Hay4HbIX METOJAaX MO3HAHUS U METOJIOJIOTMU HAYYHOTO UccienoBanus. HayuHble MpUHIUIIBI
OpraHu3alMy XUMHYECKOTO TPOU3BOJACTBA. [IpOMBINITIEHHBIE CIOCOOBI  MOJMYYEHUS
BaXHEHIINX BEIIECTB (Ha MpHMepe MPOM3BOACTBA aMMHAKa, CEPHOM KHUCIIOTHI, METAHOJIA).
[TpombliieHHBIE CITOCOOBI TOJMYYEHHUS] METAJJIOB M CIUIABOB. XHMHUYECKOE 3arps3HEHUE
OKpYy)Xarollel cpeapl U ero mocieAcTBus. Ponb XuMUM B OOECHEUEHUU DHEPreTUYECKOU
0€301MacHOCTH.

Xumust 1 340poBbe uenoBeka. JlekapcTBeHHble cpeacTBa. lIpaBuna MCmoab30BaHMS
JIEKApCTBEHHBIX IIpenaparoB. Poibk XuMun B pa3BUTHN METUITAHEI.

XuMHsS THI: OCHOBHBIE KOMITOHEHTHI, THIIEBbIe [100aBku. Ponb Xumunm B
oOecIieueHny NUIIEBON 0€30IIaCHOCTH.

Kocmernueckue u napdromepnsie cpenactBa. bertoBas xumus. [IpaBuna 6e30macHOTrO
WCTIOIB30BaHUS PETIapaToOB OBITOBOM XWMHH B TIOBCETHEBHOM JKU3HHU.

XuMHUS B CTPOUTENBCTBE: BAKHEHIIINE CTPOUTENLHBIE MaTepHalbl (IIEMEHT, OETOH).

XUMHS B CEIBCKOM X03siiicTBe. OpraHnyeckre 1 MUHEPAIbHbBIE yTOOpEHNS.

CoBpeMeHHbIE  KOHCTPYKLIMOHHBIE  MaTepuaibl, KpacKd, CTEKJIO, KepamHKa.
Marepuans! 11 21eKTpoHUKH. HaHOTEXHOIOTHH.

Pacuérnsie 3amaymn.
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Pacuérbl: Macchl BemiecTBa WM 00bEMa ra30B 110 U3BECTHOMY KOJMYECTBY BEIIECTBA,
Macce WM 00BEMY OIHOrO M3 Y4YacTBYIOIIMX B PpEaKLUU BEUIECTB, Macchl (00BEMa,
KOJIMYECTBA BEILLECTBA) IPOJYKTOB PEAKIIMH, €CIIU OJHO U3 BEUIECTB UMEET IIPUMECH, MACCHI
(06béma, KoIMYEeCTBa BELIECTBA) MPOAYKTA PEAKIMH, €CIM OJHO M3 BEILECTB JAHO B BUJE
pacTBopa C ONpPEAEIEHHON MAacCOBOM J0JIEM PacTBOPEHHOIO BEIIECTBA, MACCOBOM JOJHU U
MOJIIDHOM KOHLIEHTPAaLlUM BEUIECTBA B PAacTBOpE, IOJIM BbIXOJA MPOAYKTa PEAKLHH OT
TEOPETUYECKHU BO3MOXHOTO.

Me:xnpeamMeTHbIe CBS3H.

Peanuzanus MEXIIPEIMETHBIX CBS3EH MPU U3YUYEHUH OOILIEH U HEOPTaHUUECKON XUMHU
B 11 kimacce ocCylIecTBISIETCS 4epe3 MCIOJIb30BaHME KaK OOLIMX €CTECTBEHHO-HAy4YHbBIX
MIOHATHUM, TaK U TIOHATUH, IPUHATBIX B OTACIBHBIX IPEIMETaX €CTECTBEHHO-HAYyYHOT'O LIUKJIA.

OOure ecTeCTBEHHO-HAYYHBIC TMOHATHS: SIBJICHUE, HAYYHBIN (akT, TUIIOTE3a, TEOPHUS,
3aKOH, aHaJU3, CHUHTE3, Kilaccuukauus, MNEePUOAUYHOCTb, HaOIIOEHUE, H3MEpEHHe,
9KCIIEPUMEHT, MOJI€JIb, MOAEINPOBAHNUE.

@dusuka: mMarepusi, MUKPOMUP, MaKpOMHUP, aTOM, IEKTPOH, IPOTOH, HEMTPOH, HOH,
M30TONBI, PAAHOAKTHBHOCTD, MOJIEKYJIA, SHEPTETUYECKHI YPOBEHb, BEIIECTBO, TEJIO, 00BEM,
arperaTHOe COCTOSIHUE BEIEeCTBAa, MJEalbHBIH ra3, (U3NYECKUe BEIMYUHBI, €IUHUIIBI
U3MEpEHUs], CKOPOCTb, PHEPIUsl, Macca.

buonorus: knerka, opraHus3M, 3KocucTema, Ouocdepa, MeTaboNIM3M, MakKpo- U
MHUKPOAJIEMEHTHI, OCNKH, JKUPBI, YIIIEBOJAbI, HYKIEHHOBBIE KHUCIOTHI, ()EPMEHTHI, TOPMOHBI,
KpyroBOpOT BELIECTB U MIOTOK 3HEPTUU B IKOCUCTEMAX.

I'eorpadus: MuHepasbl, FOpHbIE IOPO/IbI, I10JIE3HBIE HCKOMAEMBbIE, TOIINBO, PECYPCHI.

TexHomorusa:  XuUmMuuYeckas  IPOMBIIUIEHHOCTb,  METAJUIyprusi,  CTPOUTEIbHbBIE
MaTepuaibl,  CEIbCKOXO3MCTBEHHOE  IPOU3BOJCTBO,  IHILIEBas  MPOMBIIUIEHHOCTb,
(dapmManieBTHYECKasi MPOMBIIIIEHHOCTh, IPOM3BOJCTBO  KOCMETHYECKMX  IPEnapaTos,
MIPOM3BOJICTBO  KOHCTPYKLMOHHBIX  MaTepHajioB,  AJIEKTPOHHAs  MPOMBIIIJIEHHOCTb,
HAaHOTEXHOJIOTUH.

INIAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA ITPOI'PAMMBI 110 XMMHMM HA
YI'JIYBJIEHHOM YPOBHE CPEJJHEI'O OBHIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

B cooTBeTcTBUU C CHCTEMHO-JEATEILHOCTHBIM MOJAXOJOM B CTPYKTYpE JIMYHOCTHBIX
pe3yabTaTOB OCBOCHMs MpeaMeTa «XHMHUS» Ha YPOBHE CpelHEero oOIiero oOpa3zoBaHUs
BBIJICJIEHbl  CIEAYIOIIME COCTABISIOIIME: OCO3HAHME OOYHYaIONIMMHCA  POCCUICKOU
IPaXJaHCKOW MAEHTUYHOCTH; TOTOBHOCTb K CaMOpa3BUTHIO, CAaMOCTOSITEIBHOCTH U
CaMOOIIPEJICJIEHUIO; HAJIM4YMe MOTHBAllMM K OOY4YEHHIO; TOTOBHOCTh M CHOCOOHOCTh
o0yJaroImuxcss pPyKOBOJACTBOBATbCS TNPUHATHIMH B OOLIECTBE NpaBWIAMH M HOPMaMHU
MOBE/ICHUS;, HAJUYME IPABOCO3HAHUS, IKOJIOTUYECKOM KYJIbTYpBI; CIIOCOOHOCTH CTaBUTh
LIEJIU U CTPOUTH JKU3HEHHBIE IIJIaHBI.

JIn4HOCTHBIE ~ PE3yJbTaThl OCBOEHUS npeaMeTa «XUMHUS» OTPaXKaT
c(OPMHPOBAHHOCTH OIBITA MMO3HABATEIBHON M MPAKTHUECKOW NEATETbHOCTH O0YYaroUIUXCs
B IIPOIIECCE pealln3alui 00pa30BaTeNbHOMN NeSTEIbHOCTH.

JIM4HOCTHBIE ~ PE3YJBTATHI OCBOEHUS npeaMeTa «XUMHS» OTpakaroT
c(OpPMHUPOBAHHOCTH OIBITA MO3HABATEILHOM M MPAKTUYECKON NEATEIbHOCTH 00ydaroluxcst
B IIpoOIiecce peain3alui 00pa3oBaTeIbHOM e TETbHOCTH, B TOM YHCIIE B YACTH:

1) rpamIaHCKOro BOCIIMTAHMS:
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OCO3HaHMA OOYYAIOUIMMHCS CBOMX KOHCTUTYLMOHHBIX IIpaB M  OOS3aHHOCTEH,
YBaXKEHHsI K 3aKOHY U IIPABOIIOPAIKY;

MNpCACTABJICHUA O COUHUAIIBHBIX HOpMax M IpaBUIaxX MCKIMYHOCTHBIX OTHOIIIEHUU B
KOJIJIEKTHBE;

TOTOBHOCTH K COBMECTHOH TBOp‘-IGCKOfI ACATCIIBHOCTH TIpHU CO3JaHHUU y‘-Ie6HBIX
MIPOEKTOB, pEIICHUU Y4eOHBIX U TIO3HABATENbHBIX 3a/lad, BBINOJHEHUH XHUMHUYECKUX
IKCIIEPUMEHTOB;

CIIOCOOHOCTH TMOHUMaTh M MPUHUMATh MOTHBBI, HAMEPEHHUS, JIOTMKY W apryMEHTHI
APYTUX MPU aHATTU3€ PA3IMYHBIX BUJOB YUeOHOM NesATETbHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIMTAHMS |

LIEHHOCTHOTO OTHOIIEHUS K UCTOPHUYECKOMY W HAyYHOMY HACIEAMIO OTE€YECTBEHHOI
XHUMUU;

YB)KEHHUS K MpOIlecCCy TBOpYECTBA B 00JACTU TEOPUU U MPAKTHUECKOTO MPUIOKEHUS
XUMHHU, OCO3HAHHA TOr'0, YTO MHAHHBLIC HAYKHW CCTb PE3YJbTAT AJIUTCIIBHBIX Ha6JIIOI[€HI/If/'I,
KPOMOT/IMBBIX KCIIEPUMEHTAIBHBIX TOUCKOB, TOCTOSTHHOTO TPYAa YYEHBIX U MPAKTHKOB;

WHTEpeca W IMO3HABATEIIPHBIX MOTHBOB B TIOJYYCHHH W MOCICAYIONEM aHaIN3e
nH(OPMALIUY O MEPEIOBBIX JOCTHKEHUSIX COBPEMEHHOW OTEUECTBEHHOW XHUMHUH;

3) AyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUS:

HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO IMOBEACHHUS,

CHOCO6HOCTI/I OLCHUBATh CHUTyallUHW, CBA3AHHBIC C XHUMHWYCCKUMU ABJICHHUAMU, U
MPUHUMATh OCO3HAHHBIE PEIIEHUS, OPUCHTUPYSACh Ha MOPaIbHO-HPABCTBEHHBIE HOPMBI U
[IEHHOCTH;

TOTOBHOCTU OIICHHBATh CBOE IMOBEACHHE U IMOCTYIKHU CBOMX TOBapHILNEH C MO3UIUI
HPaBCTBCHHLIX U IPABOBBIX HOPM U C y‘-IéTOM OCO3HaHUuA HOCJIGI[CTBI/II;'I ITOCTYIIKOB;

4) popmMupoBaHus KyJbTYPbI 310POBbS:

MMOHMMAaHUS IIEHHOCTEH 3JI0pOBOr0 M OE€30IMMacHOro o0Opasza >KM3HU, HEOOXOJAUMOCTH
OTBETCTBEHHOT'O OTHOIIIEHUSI K COOCTBEHHOMY (PU3UUYECKOMY U TICHXUYECKOMY 37I0POBbBIO;

coOJTI0/IeHHsI TIPaBHJI 0€30MacHOTO OOpaIeHusl ¢ BEIIECTBAMU B OBITY, MTOBCEIHEBHON
KU3HHU, B TPYJIOBOU €S TEIHHOCTH;

IMOHUMaHHWA NOCHHOCTU IMpaBUJI HMHAWUBUAYAJIBHOTO W KOJIJICKTUBHOI'O 0€e3011acHOTO
MOBE/ICHUS B CUTYAIIUAX, YTPOKAIOIIUX 3/I0POBBIO U KU3HU JTIOJICH;

OCO3HAHUS MOCIEACTBUM U HENPUATUS BPEAHBIX MPUBBIYEK (YIOTPEOIEHUS aJIKOTroJs,
HapKOTHUKOB, KYPEHHUS);

5) Tpya0oBOro BoCiuTAHMSA:

KOMMYHHKATUBHOM KOMIIETEHTHOCTH B Yy4€OHO-UCCIIEIOBATEIbCKON IEeSTeNbHOCTH,
OOIIECTBEHHO TIOJIC3HOM, TBOPUYECKOW U JPYTHUX BUAAX JCSITCIHLHOCTH;

YCTaHOBKM Ha AaKTUBHOE y4yacTHE B pPEIICHUHM MPAKTUYECKUX 3a7ad COILUATbHON
HAIPaBJICHHOCTH (B paMKaX CBOETO KJ1acca, IIKOJIbI);

WHTEpeca K MPAKTUYECKOMY U3yUYEHHIO MPOPECCHil pa3IuyHOrO poja, B TOM YKCIIE Ha
OCHOBC MPUMCHCHUA MMPEAMCETHBIX 3HAaHWUH 110 XHUMUH;

YBXKEHUS K TPYIY, JIOASIM TPYyJa U PE3yJbTaTaM TPYAOBOU EATEIbHOCTH;

TFOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIUBUIYaJIbHONW TpPAaeKTOPUU OOpa30BaHMUS,
Oyayuiet mpodeccun W peanu3aldd COOCTBEHHBIX JKM3HEHHBIX IIJIAHOB C YU4ETOM
JTUYHOCTHBIX MHTEPECOB, CITOCOOHOCTEN K XUMHUHU, MHTEPECOB U MOTPEOHOCTEN 00111eCTBa;

6) ’3K0J10rMYEeCKOr0 BOCTIUTAHMS

IKOJIOTHUECKHA  I1eJIeCO00pa3HOT0  OTHOIICHWS K MPUPOJEC KaK  HCTOYHHUKY
CYIIECTBOBAHMS KU3HU Ha 3eMIIe;

IIOHUMAaHU ri100aJIbHOTO XapakTepa 9KOJIOTHUYCCKUX HpO6J’IeM, BIIUAHUA
HSKOHOMHYECKHUX MPOIIECCOB HA COCTOSIHUE IPUPOTHON U COLIMATTBHON CPEeIbl;
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OCO3HaHMA HEOOXOAMMOCTH HCIIOJIB30BAaHMUS JOCTIDKEHHH XHMHUU ISl pEIIeHUs
BOIIPOCOB PallMOHAIBHOIO IPUPOAOIIOIb30BAHHS;

AKTUBHOI'O HENPUATUA AEHUCTBUM, PUHOCIIINX BPEI OKPYKAKOLIEH IPUPOIHON CpeLE,
yYMEHUs IIPOTHO3UPOBATh HeOJIaronpusTHbIE 3KOJIOTUYECKHE MIOCJIE/ICTBUS
NpEANPUHUMAEMBIX JCHUCTBUN U IIPENOTBpALIaTh UX;

HaJU4Msl Pa3BUTOrO SKOJIOTMYECKOTO MBILUIEHUS, SKOJOTMYECKOW KYJIBTYpPBI, OIbITa
NESTEIbHOCTH  SKOJIOTMYECKOM HAINpaBIEHHOCTH, YMEHMsI PYKOBOJICTBOBATbCS HMHU B
M03HABATEIbHON, KOMMYHHKATUBHOM M COLIMAJIbHOW MPAKTHKE, CIIOCOOHOCTH M YMEHHS
aKTHUBHO MPOTHUBOCTOSTH UCOIOTUN XeMopoouu;

7) HIEHHOCTH HAYYHOI'0 MO3HAHUSA:

MHPOBO33PEHHUSI, COOTBETCTBYIOILETO COBPEMEHHOMY YPOBHIO pPa3BUTHS HAyKu H
OOIIECTBEHHOH MPaKTHKH;

MOHUMAHUS CIeNU(UKU XUMHH KaKk HayKH, OCO3HaHHUsS €€ poiu B (pOpMHpOBAHUU
pallMOHAPHOTO HAYYHOTO MBIIUICHUS, CO3JaHMM IEIIOCTHOTO MpPEACTaBIeHHUS 00
OKpY’KaloIlleM MHUpPE KAaK O €IMHCTBE HIPHUPOJbl M YEJIOBEKa, B IO3HAHUU IPUPOJHBIX
3aKOHOMEPHOCTEH U pelieHuu NpoodIeM COXpaHEeHUsI IPUPOIHOTO PaBHOBECHS;

yOexAEHHOCTH B 0COOON 3HAUMMOCTH XUMHH JUI COBPEMEHHOW IUBWIM3AIMH: B €&
I'YMaHUCTHYECKON HANPaBICHHOCTH U Ba)KHOM pPOJM B CO3JaHUU HOBOM 0a3bl MaTepHalibHON
KYIbTYpbl, B PEHICHUH TJI00ANbHBIX MPOOJIEM YCTONYMBOIO pa3BUTHs 4YEIOBEUECTBA —
CBIPbEBOM, HSHEPreTUUECKOM, MHUIIEBOM W SKOJOTUYECKOM OE€30MacHOCTH, B Pa3BUTHH
MEIUIMHBI, 00ECIIEUEHUU YCIOBUN YCIEIIHOTO TPYyia U SKOJOTUYECKH KOM(POPTHOU KUIHU
Ka)K[IOr0o WieHa OO0IIEeCTBa;

€CTECTBEHHO-HAyYHOH TPAMOTHOCTH: MOHHMMAHHMS CYHIHOCTH METOJOB IO3HAHUS,
HCIOJIb3YEMBIX B €CTECTBEHHBIX HayKax, CIIOCOOHOCTH HCIOJb30BaTh MOJTydaeMble 3HAHUS
JUIs aHanu3a U OOBSCHEHHS SIBICHUN OKPYKAIOIIEro MHpa U IMPOUCXOAAIIUX B HEM
W3MEHEHUH, YMEHUs JellaTh OOOCHOBAaHHBIE 3aKJIIOUEHUS HAa OCHOBE HAayuyHbIX ()aKTOB U
HUMEIOIUXCA JaHHBIX C LENbI0 MOTYYEHHsI JOCTOBEPHBIX BBIBOJOB;

CIIOCOOHOCTH CaMOCTOSITEJIbHO HCIOJIb30BaTh XMMHUYECKUE 3HAHUS IS pPELICHUS
po6JIeM B peabHbIX KU3HEHHBIX CUTYalLlUsX;

MHTEpeca K MMO3HAHMIO, UCCIIEI0BATEIbCKON JEATENbHOCTH;

TOTOBHOCTU M CIIOCOOHOCTH K HEMPEPHIBHOMY OOpa30BaHUIO M CaMOOOpPA30BaHMIO, K
aKTUBHOMY TMIOJYYEHHMIO HOBBIX 3HAaHMM IO XHMUU B COOTBETCTBUU C IKU3HEHHBIMH
MOTPEOHOCTAMHU;

MHTEpeca K OCOOCHHOCTSIM TpyAa B pa3IMuHBIX cdepax mnpodeccuoHanbHON
JESATEIBHOCTH.

METAINIPEJMETHBIE PE3YJIbTATBI

MeTtanpeamMeTHble pe3ynbTaThl OCBOEHHUS MPOTrpaMMbl 10 XMMHUU HAa YPOBHE CPEIHETO
oOmero 00pa3oBaHus BKIFOYAIOT:

3HaYMMble JUIsI (OPMHUPOBAHUS MUPOBO33PEHUS 00YUAIOIINUXCS MEXAUCIUILTHHAPHBIC
(MexmpenMeTHbIe) OOIIEHAYYHbIE MOHATHUS, OTPAXKAIOUINE 1IETOCTHOCTh HAyYHOM KapTHHBI
MHUpa U Creunu(uKy METO/I0B MO3HAHUS, HCIOIb3YEMbIX B €CTECTBEHHBIX HayKax (Marepus,
BEIIECTBO, DHEPrus, SIBICHHE, MPOLECC, CHUCTEMa, HAY4YHbIH (akKT, NPUHLHUI, THUIIOTE3a,
3aKOHOMEPHOCTb, 3aKOH, TEOpHUsl, UCCIIE0OBaHNE, HAOIIOACHNE, U3MEPEHHEe, IKCIIEPUMEHT U
IpyrHe);

YHUBEpCaJbHbIE  yueOHble  JeWCTBUS  (IIO3HABATENIbHBIE, KOMMYHHUKAaTHUBHBIE,
perynatuBHble), oOecneunBaronye (opMupoBaHue (QYHKIMOHAIBHON TIpPaMOTHOCTH U
COLIMAJILHOW KOMITETEHIINN 00yJaroIuXcs;
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CIIOCOOHOCTh ~ OOY4arOIUXCS MCHOJb30BaThb OCBOGHHBIC MEXKIUCLUILIMHAPHEIE,
MHUPOBO33pDEHUYECKHE 3HAHUS M YHUBEpCAJbHbIE ydyeOHbIE JIE€HCTBHMS B IO3HABATENbHON U
COLIMAJIBHOM ITPAKTHKE.

MerarpeqMeTHbIE pe3ysIbTaThl OTPAXKAIOT OBJIAZCHUE YHHUBEPCAJIbHBIMU Y4EOHBIMU
[1I03HABATEJIbHBIMA, KOMMYHUKAaTUBHBIMU U PETYJISITUBHBIMU JACHCTBUSMH.

Ilo3HaBaTeIbHBbIE YHHBEPCAJIbHbIE YUeOHbIE A€l CTBUS

1) 6a30BbIe JIOrMYEeCKHE AeHCTBUSI:

CaMOCTOSITENILHO (POPMYIUPOBATh U aKTyaIM3UPOBATh MPOOJIEMy, paccMaTpuBaTh €€
BCECTOPOHHE;

OTpPENEATh LEIN NeATeIbHOCTH, 3aJlaBas MapamMeTpbl U KPUTEPUH HX JTOCTHIKEHUS,
COOTHOCHUTH PE3YJIbTATHI ACATEIBHOCTU C MMOCTABICHHBIMU LIEJISIMU;

HCIIO/Ib30BaTh IMPH OCBOCHHMM 3HAHWUK NPHUEMBI JJOTHUYECKOTO MBIIUICHUS: BBIICIATH
XapaKTepHbIC TPU3HAKK TIOHATHW H YCTAaHABIMBATh WX B3aMMOCBS3b, HCIIOJIb30BATh
COOTBETCTBYIOIINE MOHATUS ISl OOBSICHEHUS OTJIENbHBIX (DAKTOB U SBICHUIA;

BBEIOMpATh OCHOBAaHUS W KPHUTEPUU IS KIACCU(PUKAIMK BEHICCTB M XUMHUYECCKHX
peaKIuii;

YCTaHABIIMBATh IPUYNHHO-CJICICTBCHHBIC CBSI3U MEXKy U3y4aeMbIMU SBJICHUSIMU;

CTPOUTH JIOTHUYECKHE PpaCCYXACHHsS (MHIYKTUBHBIC, NEIyKTHBHBIC, IO aHAJIOTHUH),
BBISIBJISTH ~ 3aKOHOMEPHOCTH W TNPOTHBOPEYMS B  PacCMaTPUBACMBIX  SIBJICHHSIX,
(GbopMyIHpOBaTh BHIBOJBI U 3aKITIOUYCHHUS,;

MPUMCHITh B TPOIECCe TO3HAHHUS UCIOJIb3yeMble B XHUMHH CHUMBOJIMYCCKUE
(3HaKOBBIC) MOJIENH, NPEOOPA30BLIBATH MOJICIBHBIC IPEACTABICHUS — XUMWYECKHHA 3HAK
(cumBONT) BJeMeHTa, XUMHUYecKas (QopMyna, YpaBHEHHE XHMHUYECKOW pEaKIuu — TpH
pelieHnrd y4eOHBIX TO3HABaTENbHBIX M MPAKTHYECKHX 3a7ad, NPUMEHSITh Ha3BaHHbBIC
MOJICTIbHBIC MTPEICTABIICHHS JIJISl BBISBIICHHSI XapaKTEPHBIX MPU3HAKOB U3Y9aeMbIX BEIIECTB U
XUMHUYECKHUX PEaKIIHi.

2) 6a3oBbIe HCCIeA0BaTEIbCKHE IeliCTBHSI:

BIIa/IETh OCHOBAMHU METOJIOB HAYYHOT'O TTO3HAHUS BEIIECTB U XUMHUYECKUX PEaKIIU;

dbopmynupoBaTh IENM M 3a7a4d HCCIAEAOBAHUS, HUCIOJIB30BAaTh IOCTABJICHHBIE U
CaMOCTOSITENTFHO Cc(OPMYITHpPOBAHHBIE BOMPOCH B KAYECTBE WHCTPYMEHTA IO3HAHUS H
OCHOBBI 11 (POPMHUPOBAHUS THIIOTE3BI IO IPOBEPKE TNPABHIHLHOCTH BBICKA3bIBACMBIX
CYKJICHUU;

BJIQJIETh HABBIKAMH CAMOCTOSITEJILHOTO TUIAHHUPOBAHUSI W TPOBEJCHUSI YUYEHUUYECKHX
OKCIIEPHUMEHTOB, COBEPIICHCTBOBATH yYMEHHUs HabmogaTh 3a  XOJIOM  Tpoliecca,
CaMOCTOSITEJIbHO TPOTHO3UPOBATh €ro pe3ynbTar, (hopMynupoBaTb OOOOLIEHHUS U BBIBOJIBI
OTHOCHUTENIHO JIOCTOBEPHOCTH pPE3yIbTaTOB HCCIEAOBAHUS, COCTaBISATH OOOCHOBAHHBIN
OTYET 0 MpoieaHHON padoTe;

MpUOOpPETaTh OMBIT YYCHHUECKON HCCIEAOBATEIbCKON M MPOEKTHOW IEeSITeNbHOCTH,
MIPOSIBJISITH CITOCOOHOCTh M TOTOBHOCTh K CAMOCTOSITEJIbHOMY IOMCKY METOJIOB PEIICHUS
MPAKTUYECKHX 33724, TPUMEHEHHUIO Pa3IMYHbIX METOJIOB MO3HAHHUS.

3) padora ¢ ungopmanmeii:

OPUEHTHPOBATHCS B PA3IUYHBIX HCTOYHHKAX WHGOpMalMK (HAy4YHO-TIOMYIspHas
muTepaTypa XHMHYECKOTO COJNEepKaHUs, CIpaBOYHBIE TOCcOOuMs, pecypchl HHTepHeTa),
aHAIM3UPOBaTh WHGOPMAIUIO PA3IUYHBIX BHJIOB W (OpPM MpEACTaBICHHUS, KPUTUUYECCKH
OIICHUBATH €€ JJOCTOBEPHOCTh U HEMPOTUBOPEYHBOCTH;

(dbopMynupoBaTh 3ampoChl U MPUMEHSATH Pa3IMYHbIE METOJbI MPU TMOUCKE U OTOOpe
nH(popManuu, HeOOXOAMMOMN ISl BBITIOTHEHUS YIeOHBIX 3a7a9 ONPENeIEHHOTO THTIA;
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npUOOPETaTh ONBIT UCHOIB30BAHUS HH(POPMAITMOHHO-KOMMYHUKATHBHBIX TEXHOJIOTHIA
U Pa3JINYHBIX IOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMpATh ONTUMANbHYIO (opMy mpencTaBieHUs HHPOPMALUU
(cxemsl, TpadUKH, THArpaMMbl, TaOIHUIIbI, PUCYHKH U APYTHE);

UCIOJb30BAaTh HAYYHBIN S3bIK B KAaueCTBE CPEACTBA NpU paboTe ¢ XUMHUYECKOU
uHpopMaluen: MPUMEHSATh MEXIpeIMeTHble ((pU3nyeckue W MaTeMaTH4YecKUe) 3HaKU U
CHMBOJIBI, (hopMyIibl, aOOpeBUATYPBI, HOMEHKIIATYPY;

HCIOJIb30BaTh 3HAKOBO-CUMBOJIMYECKHE CPEICTBA HATJISTHOCTH.

KoMMyHHUKaTHBHbIE YHHBepcaJlbHbIe Y4eOHbIe 1elCTBUSA:

3a/laBaTh BOIIPOCHI IO CYIIECTBY OOCYKJaeMoil TeMbl B XOJe Juajora W/
JUCKYCCUU, BBICKAa3bIBaTh WJEH, (OPMYIHpOBaTH CBOM TNPEUIOKEHHUS OTHOCUTEIBHO
BBITIOJIHEHUS TIPEIOKEHHON 33/1auu;

BBICTYIATh C MPE3EHTAIUEH pe3yIbTaTOB MO3HABATENBLHOM JIEATEIbHOCTH, MOJYIEHHbBIX
CaMOCTOSITENIbHO WJIM COBMECTHO CO CBEPCTHHKAMH TIPU BBINOJHEHHH XHMHUYECKOTO
HKCIIEPUMEHTA, MPAKTHYECKOH padOThl MO MCCIEIOBAHUIO CBOMCTB H3Y4aeMbIX BEIECTB,
peanu3anyu y9eOHOTO TPOEKTa, U (OPMYITHPOBATH BHIBOJBI MO pe3yibTaTaM MpPOBEIEHHBIX
WCCIIEIOBAHHM MyTEM COTTIACOBAHMSI MO3ULIUN B X0OZ€ 00CYX/IeHUS U 0OMEHAa MHEHUSIMH.

PeryasTuBHbIe yHHBepcaJbHbIe Y4eOHbI€ AelicTBHUA:

CaMOCTOSITENIFHO TJIAHUPOBATH U OCYIIECTBIIATH CBOIO MO3HABATEIBHYIO J1€ATEIbHOCTD,
orpenenss e€ Mear U 33aJa4i, KOHTPOIUPOBATh U TI0 Mepe HEOOXOIUMOCTH KOPPEKTUPOBATH
npearaeMblii aIrOpUTM JCHCTBHI NP BBIMOJIHEHUN YYEOHBIX U UCCIIEOBATENBCKUX 3a/ad,
BbIOMpaTh Hanbosee 3PHEKTUBHBIN CIIOCO0 UX PEIICHUS C YYETOM MOITY4YEeHUS! HOBBIX 3HAHUN
0 BEIIECTBaX U XMMHUYECKUX PEaKLUAX;

OCYIIECTBIISITH CAMOKOHTPOJIb ACATEIHHOCTA HA OCHOBE CAMOAHAIN3a U CAMOOIICHKH.

HNPEIMETHBIE PE3YJIbTATbBI

[IpenmeTHbIe pe3yabTaThl OCBOCHHUS MPOTPAaMMBI IO XMMHH Ha YrIIyOJIEHHOM ypOBHE
Ha YpPOBHE CpegHero oOmero o0pa3oBaHMs BKJIIOYAIOT cnenuduueckue s ydeOHOro
npenMera «XHUMHUS» HaydHble 3HaHUSA, YMEHHUS U CHOCOOBI ACMCTBHI IO OCBOEHHIO,
MHTEpHpETalui U NMpeoOpa3oBaHUIO 3HAHUM, BHJBI JESTEIBHOCTH MO MOJIYYEHUIO HOBOTO
3HAaHUS ¥ MPUMEHEHHWIO 3HAHWK B PA3JIMYHBIX y4eOHBIX CHTYallUsX, a TaKKe B PeaTbHBIX
KU3HEHHBIX CHUTYyallUsX, CBSA3aHHBIX C XMMHeH. B mporpamme mo XUMHMM HpeIMETHBIE
pe3yIbTAThI MPEICTABICHBI 110 TO1aM H3yYCHHUS.

10 KJIACC

[IpenmeTtHbIe pe3ynbTaThl 0OCBOCHUS Kypca «OpraHrmdecKasi XUMHSD) OTPaXaroT:

c(OPMHPOBAHHOCT TPEJCTABICHUI: O MecTe M 3HAUEHUH OpPraHMYeCKOil XMMHHU B
CHCTEME eCTECTBEHHBIX HayK H €€ poidu B OOECHEeYeHHH YCTOWYMBOTO pPa3BHTHUS
YeJOBEYeCTBA B PEUICHMHM MpoOIeM SKOJIOTHYECKOH, HHEPreTHUecKod | MHILEBOU
0€30MacHOCTH, B Pa3BUTHH MEIUIIMHBI, CO3JIAaHWUH HOBBIX MAaTEpUATIOB, HOBBIX MCTOYHHUKOB
SHEPruM, B OOECNEYEHWU paIMOHAIBHOIO IPHPOJIONONB30BaHM, B (HOPMUPOBAHUU
MHUPOBO33PEHUSI W OOIEH KyIbTyphl UYENOBEKA, a TaKXKe HKOJOTHYECKH OOOCHOBAHHOTO
OTHOIIEHHSI K CBOEMY 3/10pPOBBIO M IPUPOTHON CpEJIE;

BJIAJICHUE CUCTEMOM XMMHYECKHX 3HAHHUM, KOTOpas BKIKOYAET: OCHOBOIOJIArarollue
MOHSTHSA — XUMHYECKHI DJIEMEHT, aToM, SIIPO M DJIEKTpOHHas 00ojodYka aroma, S-, p-, d-
aTOMHBIE OpOMTAJIN, OCHOBHOE M BO30YXXIEHHOE COCTOSIHUSI aTOMa, THOPUIN3AIINST aTOMHBIX
opOuTanei, MOH, MOJIEKYJIa, BAJIEHTHOCTb, 3JEKTPOOTPUIATEIBHOCTb, CTETIEHb OKHCICHHS,
XUMHAYECKass CBs3b, MOIIb, MOJSIpHAs Macca, MOJISPHBIA OOBEM, YIIIEPOJHBIA CKEJeT,
(GyHKIMOHATBHAS TPYIIA, pajuKai, CTPYKTypHbIe (GopMyibl (pa3BEPHYTHIE, COKPAIIEHHBIE,
CKEJIETHBIE), U30MEpHUs CTPYKTypHas U MPOCTPAHCTBEHHAs (TeoMeTpuyYecKasi, OTHYecKasi),
M30Mephl, TOMOJIOTHUECKUI PSAJl, TOMOJIOTH, YIJIEBOJOPO/IbI, KUCIOPOI- M a30TCOAepKAIIe



18

OpraHUYecKue COSAUHEHHS, MOHOMED, TIOJIUMEp, CTPYKTYPHOE 3BEHO, BLICOKOMOJICKYJIISIPHBIC
COEIMHEHUS; TEOpUHU, 3aKOHBI (epuoanyeckuit 3akoH . M. MenneneeBa, Teopusi CTpOCHHUS
opranuueckux BemiectB A. M. ByriepoBa, 3aKOH COXpaHEHHs] MAacChl BEIIECTB, 3aKOH
COXPAaHEHUS U TMPEBpAIlleHUs HSHEPrHuH MPH XUMHYECKHX PpEeaKIMsX), 3aKOHOMEPHOCTH,
CHUMBOJIMYECKHH A3BIK XUMUHU, MUPOBO33PEHUYECKHIE 3HAHUS, JIEKAIIME B OCHOBE MOHMMAHUS
MPUYMHHOCTY ¥ CHUCTEMHOCTH XHMHYECKUX SBJICHUH; MPEACTAaBICHUS O MEXaHU3Max
XUMHYECKUX PEAKIM, TEePMOJUHAMHYECKMX U KHHETUYECKHX 3aKOHOMEPHOCTSIX WX
MPOTEKaHUs, O B3aMMHOM BJIMSIHUM aTOMOB U TPYIIIl aTOMOB B MOJIEKYJaX (MHIYKTHUBHBIA U
Me3oMepHbIi dhdekTsl, opuenTanTsl | u |l poma); dpakromornyeckue cBeeHUS O CBOMCTBAX,
cocTaBe, MOJIy4eHUH U 0e30MacHOM MCIIOJIb30BAHUM BKHEUIINX OPraHWYEeCKUX BEILECTB B
OBITY U IIPAKTHYECKOHN JEATEIbHOCTH YeJIOBeKa, OOIIMX HAYYHBIX MPUHIUIAX XUMHYECKOTO
MIPOM3BOJICTBA (HA MIPUMEPE MPOU3BOACTBA METAHOJIA, IIEPEPAOOTKU HEPTH );

chOpPMUPOBAHHOCTh ~ YMEHMI: BBISBJISATH  XapaKTEepHbIE TMPU3HAKH  TOHSTHUH,
YCTaHABJIMBATh WX B3aUMOCBS3b, UCIOJIH30BATH COOTBETCTBYIOIIUE TOHSATHS TPU ONHCAHUU
COCTaBa, CTPOCHHMSI U CBOMCTB OPTaHUYECKUX COCTUHEHU;

c(OPMHPOBAHHOCTH YMEHUIA:

UCIIONIb30BaTh XUMHUYECKYI0 CHMBOJHMKY JJii COCTAaBJICHUS MOJEKYISPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (JOPMYIT OPraHUIECKUX BEIUIECTB;

COCTaBJIATh YpaBHEHHS XUMHUYECKMX pEaKIHid W pacKpblBaTh HX CYIIHOCTE:
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUN TOCPEACTBOM COCTABJICHHUS AIIEKTPOHHOTO
OanmaHca STUX peakiui, peakiuié HMOHHOTO OOMEHa MyTEM COCTaBIEHUS HMX IOJIHBIX H
COKpanIEHHBIX HOHHBIX YPAaBHCHHIA,

W3rOTABIIMBATh MOJIEIM MOJIEKYJ OPraHMYEeCKHUX BEUIECTB [UIsl WJUIFOCTPALIUUA X
XHUMHAYECKOTO M MTPOCTPAHCTBEHHOTO CTPOCHHUS;

chOpMUPOBAHHOCTh ~ YMEHHUH:  yCTaHAaBIUBATh  MPHUHAJICKHOCTh  HM3YyYEHHBIX
OpPTaHUYECKUX BEIIECTB IO MX COCTaBy M CTPOCHHIO K OMNPEAETIEHHOMY KIAcCy/TpyIie
COCMHEHMH, JaBaTh WM Ha3BaHUs Mo cucreMatudeckor HomeHknatype (IUPAC) u
MIPUBOANTH TPUBUAIILHBIC HA3BAHUS ISl OTJCIBHBIX MPEICTABUTEICH OPraHUIEeCKUX BEUIECTB
(oTuNeH, aleTW/IeH, TOXYyol, TJHUIEepUH, OSTUJICHIJHNKONb, ¢eHon, (opmanpaerun,
areTanbJIeTul, alleTOH, MypaBbUHAs KUCIIOTA, YKCYCHAsl KHUCIIOTa, CTEAPUHOBAsI, OJICMHOBAS,
MaTbMUTUHOBAs KHUCJIOTHI, TJHIMH, allaHWH, ManbTo3a, (QpPYKTO3a, AHWJIMH, JAUBHHUI,
M30TIPEeH, XJIOPOIIPEH, CTUPOJ U APYTHE);

c(OPMUPOBAHHOCTh YMEHHUS OMpPENEsITh BUJI XUMHUYECKOW CBSI3M B OPraHUYECKUX
COeMHEHUSX (KOBAJICHTHAS! M NOHHAS CBSI3b, G- U M-CBSI3b, BOJOPOIHAS CBSI3b);

c(OpPMHUPOBAHHOCTh YMEHUS TPUMEHSThH MOJOKEHUSI TEOPHUH CTPOCHHUSI OPTaHUUYECKUX
BeuiecTB A. M. BytnepoBa st 00bsICHEHHS] 3aBUCHMOCTH CBOWCTB BEILIECTB OT UX COCTaBa U
CTPOEHHUS;

Cc(OPMHPOBAHHOCTh, YMEHHH XapaKTepHU30BaTh COCTaB, CTpPOeHHE, (U3NYECKHE U
XUMHYECKHE CBOWCTBA TUIUYHBIX TMPEACTABUTEICH pPa3IMYHBIX KIACCOB OPTaHHMYECKUX
BEIIECTB: AaJKAHOB, IHKIOAJIKAHOB, AaJKEHOB, aJKaJWEHOB, AaJKWHOB, apOMaTHYECKUX
YTJIEBOIOPO/IOB, CIIUPTOB, AJIbAETHIOB, KETOHOB, KAPOOHOBBIX KUCIIOT, MPOCTHIX U CIOXKHBIX
3GUPOB, KUPOB, HUTPOCOSAUHEHUA W aMHHOB, aMHHOKHCIIOT, OEIKOB, YTIIEBOJOB (MOHO-,
M- W TOJHCAXapUJIOB), UIUTFOCTPUPOBATh TEHETHUECKYIO CBSA3b MEXKIY HUMH ypaBHEHUSMU
COOTBETCTBYIOIINX XHMHUYECKUX PEAKIIHIA C HCIIOJb30BAaHHEM CTPYKTYPHBIX (OPMYIT;

c(hOpPMUPOBAHHOCTh YMEHHS TOATBEPXKIAaTh HAa KOHKPETHBIX MpHUMeEpax XapakTep
3aBHCUMOCTH PEAKIIMOHHON CIIOCOOHOCTH OPTaHWYECKUX COCTUHEHUH OT KPaTHOCTH W THIIA
KOBaJICHTHONW CBSI3U (O- M T-CBSI3M), B3aMMHOTO BIMSHUS aTOMOB M TPYII aTOMOB B
MOJIEKYJIax;
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c(OPMHPOBAHHOCTh YMEHHS XapaKTEPU30BaThb MCTOYHHUKH YTIIEBOJOPOIHOTO CHIPhS
(HedTh, MPUPOIHBIN Ta3, yroJib), CIIOCOOBI €ro MepepadoTKH U MPAKTUISCKOE NMPUMEHECHUE
MIPOAYKTOB MepepabOTKH;

cOpPMUPOBAHHOCTh BIIAQJICHHUSI CHUCTEMOW 3HAHUNW O ECTECTBEHHO-HAYyYHBIX METOAax
MO3HAaHUs — HAONIONEHUH, W3MEPEHUHU, MOICIUPOBAHMUHU, HKCIEPUMEHTE (peaJbHOM U
MBICIIEHHOM) U YMEHUSI IPUMEHSITh 3TH 3HAHUS;

cOPMUPOBAHHOCTh yYMEHHS TPUMEHSATH OCHOBHBIC ONEpAllUU  MBICIUTEIBHON
NEeSTeIbHOCTH — aHaIM3 M CHHTE3, CpaBHEHHE, 0000IlIeHre, CUCTEeMaTHU3alluI0, BBISIBICHUE
MPUYUHHO-CJICICTBEHHBIX CBS3CH — /ISl M3YUEHHUSI CBOMCTB BEIIECTB M XUMUYECKUX PEAKIUN;

chOpPMUPOBAHHOCTh YMEHHUH: BBIABIATH B3aUMOCBSI3b XUMHUYECKMX 3HAHUH C
MOHATUSIMH M TPEJICTaBICHUSMH JPYTUX ECTECTBEHHO-HAYYHBIX IPEeIMETOB 1jsi Oolee
OCO3HAaHHOTO IMOHMMAHHs CYIIHOCTH MAaTepHaJbHOIO €IUHCTBA MHpa, HCIIOIb30BaTh
CUCTEMHBIE 3HaHUS 110 OPraHUYECKON XUMUU I OOBSICHEHUS ¥ TIPOTHO3UPOBAHUS SIBICHUH,
MMEIOIINX €CTECTBEHHO-HAYYHYIO IPUPO.LY;

c(OpPMUPOBAHHOCTh YMEHHUMW: TMPOBOIUTH PACUETHl MO XHUMHUYECKUM (Qopmyiam u
YpaBHEHHSIM XUMHUYECKUX PEAKIU C MCIOIb30BaHUEM (DPU3MYECKHX BEJIHMUYUH (Macca, 00bEM
ra3oB, KOJMYECTBO BEILECTBA), XapaKTEPU3YIOIIUX BEIIECTBA C KOJIMYECTBEHHOW CTOPOHBI:
Pacy€Thl M0 HAXOXKICHUIO XUMHYECKOM (HOPMYJIBI BEIIECTBA 110 U3BECTHBIM MacCOBBIM JIOJISIM
XUMHUYECKHX 3JIEMEHTOB, IPOJYKTaM CrOpaHus, IJIOTHOCTH ra3000pa3HbIX BEILIECTB;

c(OPMHPOBAHHOCTh YMEHHH: MPOTHO3UPOBATh, AHAIM3MPOBATH W OICHUWBATH C
MO3UIUN DKOJIOTUYECKOW OE30MacHOCTH TMOCIEACTBUS OBITOBOM U MPOM3BOACTBEHHOMN
TS TeIHbHOCTH YEJIOBEKA, CBS3aHHOW C MepepadOTKOM BEIIEeCTB, MCIOJIb30BaTh MOTyYCHHBIC
3HAHUA JUIS IPUHATHS TPAMOTHBIX PEIIeHHI IPOOJIeM B CUTYallUAX, CBSI3aHHBIX C XUMUEH;

cOPMHPOBAHHOCTh ~ YMEHHH: CaMOCTOSATENBHO  IUIAHHUPOBATH W MPOBOJAUTH
XUMHUYECKUIA HKCIIEPUMEHT (TOJyYyeHHEe M HW3Y4YEHHE CBONCTB OPraHUYECKUX BEIIECTB,
KAueCTBEHHbIE DPEAKIMH YIJIEBOJAOPOJOB pAa3IUYHBIX KIJACCOB M KHUCIOPOACOAEpIKAIIUX
OPraHMYECKHUX BEIIECTB, pEIICHHWE OHKCIEPUMEHTAIbHBIX 33aJad 10 paclo3HaBaHUIO
OpPraHUYECKUX BEIIECTB) C COOIIOJIEHUEM MPABIII OE30MaCHOTO OOpAIEHUs C BEIIECTBAMHU U
nabopaTopHbIM 000pyAOBaHUEM, (HOPMYIHPOBATH IIENIb HCCIENAOBAHUS, MPEICTaBIATH B
pa3nuyHOM  QopMe pe3ynbTaThl OKCIIEPUMEHTa, AaHaJM3UpOBaTh U OICHWBATh HX
JOCTOBEPHOCTb;

c(OPMUPOBAHHOCTh YMEHUM:

co0JIr01aTh MpaBUiIa SKOJOTHYECKHU 11eJIeCO00Pa3HOro MOBEAECHUS B OBITY U TPYAOBOM
JESTeTHbHOCTH B IENISAX COXPAHEHHUS CBOETO 3/I0POBBs, OKPYKAIOUIEH MPUPOIHON Cpenbl U
JIOCTUKEHHS €€ YCTOMUMBOTO Pa3BUTHS;

0CO3HABaTh OMACHOCTh TOKCUYECKOTO JICHCTBHUS Ha KUBBIE OPTaHU3MBI OTPEICIEHHBIX
OpraHMYECKUX BEIIECTB, MTOHUMas cMbIch nokazaTens [TJIK;

aHAM3UPOBaTh  IEJIECOO0PAa3HOCTh MPHUMEHEHHS OpPTaHWYeCKHX  BEIIECTB B
MIPOMBIIIIJIEHHOCTH U B OBITY C TOYKH 3PEHUSI COOTHOIIICHHUS PUCK-TIONB3a;

c(hOpPMHUPOBAHHOCTh YMEHHUH: OCYIIECTBIISITH II€JICHANPABICHHBIN MOUCK XUMHUYECKON
nH(OpMalUY B Pa3NUYHBIX UCTOYHHKAX (Hay4YHas U y4eOHO-HAy4Has JHUTepaTypa, CpeacTBa
MaccoBoii mHGpopMaruu, VHTEpHET W Japyrue), KPUTHISCKH aHAJIM3UPOBATH XUMHUYECKYIO
uHpopmanuto, mnepepabaTeiBaTh €€ W HUCHOJIB30BaTh B COOTBETCTBHHM C TOCTaBICHHOU
y4eOHOM 3a/1aueH.

11 KJIIACC

[IpenmetHbie pe3ynbTaThl OCBOCHHS Kypca «OOmass W HEOopraHWYecKash XUMUS
OTpaXKaroT:

COPMHPOBAHHOCTh  TIPEJICTABICHWH: O  MarepuaJbHOM  €IWHCTBE  MUpa,
3aKOHOMEPHOCTSIX M TO03HABAEMOCTH SIBIICHUW MPHUPOJBI, O MECTe M 3HAYCHUU XUMHH B
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CHCTEME €CTECTBEHHBIX HAyK M €€ POoJH B 00ECIEYeHUH YCTOMYMBOTO PAa3BUTHUS, B PELICHUU
poOJeM 3KOJIOTMYECKOM, HHEPreTM4ecKo u muIieBod Oe30MacHOCTH, B Pa3BUTHUU
MEIULUHBI, CO3AaHUU HOBBIX MAaTEpHAJIOB, HOBBIX HCTOYHUKOB SHEPrHH, B OOECHICUCHHU
palMOHAIBHOIO  IIPUPOJONOIB30BaHUSA, B (OPMHUPOBAHMM MMPOBO33pEHHMsI M OOLIEH
KyJIbTYypbl UEJIOBEKa, a TaKXKe SKOJOTHYECKH OOOCHOBAHHOTO OTHOUICHHS K CBOEMY
3I0pPOBBIO U IPUPOIHOM CpEneE;

BJIQ/ICHUE CHCTEMON XMMHUYECKMX 3HAHUM, KOTOpas BKJIKOYAET: OCHOBOINOJArarolue
IOHATUS — XMMHYECKHH 3JIEMEHT, aToM, sIpO aToMa, H30TOIIbl, JIEKTPOHHAs 000JI0YKa
aroma, S-, p-, O-atoMHBIe OpOHWTaNM, OCHOBHOE M BO30YXKIEHHOE COCTOSIHUS aTroMa,
rUOpUIN3aLMs aTOMHBIX opburasnei, VIOH, MOJIEKY1a, BaJICHTHOCTb,
JIEKTPOOTPHULIATEIBHOCTh, CTENIEHb OKUCIIEHHS, XMMUYECKas CBA3b (KOBAJCHTHAs, MOHHAs,
MeTaJlJIn4ecKasi, BOJAOPOJHAs), KPUCTAJUIMUECKAs PEIIETKA, XUMUYECKasl peaKuus, pacTBop,
NEKTPOJIUTBI, HEIIEKTPOJIUTHI, 3JIEKTPOJUTHYECKAs JUCCOLMALNS, CTENEHb IHUCCOLMALNH,
BOJOPOJHBIA TMOKa3aTellb, OKUCIUTEIb, BOCCTAHOBUTENb, TEIJIOBOH 3(P(PEKT XUMHUECKON
peakuuu, CKOPOCTh XUMHUYECKOW PpEaKIMHM, XUMUYECKOE PAaBHOBECUE; TEOPUM U 3aKOHBI
(Teopust NEKTPOIUTUUECKON Aucconaluy, nepruoandeckuii 3akod .M. Meneneea, 3akoH
COXPAHEHHUs MacChl BEILIECTB, 3aKOH COXPAaHEHMs U MPEBPAILEHUs SJHEPTUH IIPU XUMHUUYECKUX
peakuusx, 3aKOH IIOCTOSHCTBA COCTaBa BEIIECTB, 3aKOH JIEHCTBYIOIIMX  Macc),
3aKOHOMEPHOCTH, CUMBOJIMYECKHH SI3bIK XMMHMH, MUPOBO33PEHUYECKUE 3HAHUSA, JIEKAUIUE B
OCHOBE IOHUMAaHHUS MPUUYMHHOCTH M CUCTEMHOCTH XUMHYECKHUX SIBJICHUH; COBPEMEHHBIE
IIPEICTAaBICHUs] O CTPOCHMM BEUIECTBA HAa ATOMHOM, HOHHO-MOJIEKYJSIDHOM U
HAJMOJIEKYJIIPHOM YPOBHSIX; TPEACTaBIEHUS O MEXaHM3MaX XUMHYECKHX peaklui,
TEPMOJUHAMUYECKUX M KUHETHYECKHX 3aKOHOMEPHOCTSAX MX IPOTEKaHUs, 0 XMMHYECKOM
PaBHOBECHH, PACTBOPAX M JIUCIEPCHBIX CUCTEMaX; (PaKTOJIOTHUECKUE CBEIEHHUS O CBOMCTBAX,
COCTaBe, NOJYyYeHUU U 0€30MaCHOM UCIOIb30BAHNYU BaKHEHIIMX HEOPTaHMUECKUX BELIECTB B
OBITY U IIPAKTHUUECKOHN NEATENbHOCTH YeJIOBEKa, OOIIMX HAayYHBIX MPUHILUIAX XUMHUYECKOTO
IIPOU3BOJICTBA;

cOpPMUPOBAHHOCTh ~ YMEHMH: BBIABISATH  XapaKTE€pHbIE TPU3HAKM  IOHSTHUH,
YCTaHaBJIMBAaTh UX B3aMMOCBS3b, UCIOJIb30BaTh COOTBETCTBYIOILNE MOHATHUS IIPU ONHUCAHUU
HEOpPraHMYECKUX BEIIECTB U UX MPEBPALICHMUI;

c(OPMHPOBAHHOCTh YMEHUS UCIIOJIb30BAaTh XUMHUECKYIO CUMBOJIUKY JUIsl COCTaBJICHUS
(GbopMyJl BelIeCTB UM YpPaBHEHHM XMMHMUECKHUX pEaKUuid, CHUCTEMATHUYECKYI0 HOMEHKIIATypy
(IUPAC) u TpuBHaIbHbIC Ha3BaHUS OT/ICIbHBIX BEIECTB;

c(OPMUPOBAHHOCTh YMEHMsI ONPEIENATh BAJICHTHOCTb U CTENEHb OKUCICHUS
XUMHUYECKHX 3JIEMEHTOB B COEAMHEHUSX, BHJ XMMHUYECKOM CBSI3M (KOBaJEHTHAs, MOHHas,
MeTaJlJIn4ecKasi, BOJOPOJIHAs ), TUIl KPUCTAIUIMUECKOHN pelIETKH KOHKPETHOTO BEILIECTBA;

C(OPMHPOBAHHOCTh YMEHHUS OOBSACHATH 3aBUCHUMOCTb CBOMCTB BEILECTB OT BHJA
XUMHUYECKOH CBSI3M U TUIA KPUCTAJUIMUECKOHN peréTku, OOMEHHBIN U JOHOPHO-aKIENTOPHBIN
MeXaHU3Mbl 00pa30BaHUs KOBAJICHTHOM CBS3H;

c(OpPMUPOBAHHOCTh YMEHUH: KJIACCU(PUIIMPOBATh: HEOPTaHWYECKUE BEIIECTBA MO HX
COCTaBY, XMMHUYECKHE PEAKIIMU 10 PA3IMUHBIM IPU3HAKaM (YMCIy U COCTaBY PEarupyroumx
BEIIECTB, TEIUIOBOMY 3(@exTy peaknuu, HU3MEHEHHIO CTENEeHEH OKHUCIIEHUS 3JIEMEHTOB,
00paTUMOCTH, YYaCTHIO KaTajU3aTopa U JPYTUe); CaMOCTOATENbHO BBIOMpPATh OCHOBAHUS U
KpUTEPUHU I KJIacCU(UKALIUY U3YYaeMbIX BEUIECTB U XUMHUYECKHUX PEaKIIHii;

c(OPMHPOBAHHOCTh YMEHMsI PACKpBIBaTh CMBICT Iepuoandeckoro 3akona J[. W.
MenzaeneeBa UM JEMOHCTPUPOBATH €ro  CHUCTEMATHU3UPYIOLIYIO, OOBSICHUTEIBHYIO U
MPOTHOCTUYECKYIO (PYHKIINY;

c(OpPMUPOBAHHOCTh YMEHMH: XapaKTEpHU30BaTh 3JEKTPOHHOE CTPOEHHE AaTOMOB U
MOHOB XMMHUYECKUX 3JIEMEHTOB IIEPBOrO—UYETBEPTOrO NnepuoaoB llepnoanueckoil cucTeMbl
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JI.1A. MenneneeBa, HCHOJB3ys IOHATUS «IHEPreTUYECKUE YPOBHHY», <(«OQHEPreTHYECKHUE
HOAYPOBHHY, «S-, P-, O-aTOMHBIE OpOHTANIN», KOCHOBHOE M BO30YXIEHHOE dHEPreTUYCCKHE
COCTOSIHUSI aToMa»; OOBACHATh 3aKOHOMEPHOCTH W3MEHEHHUS CBONCTB XHUMHYECKUX
3JIEMEHTOB M WX COCIMHEHUM 1o nepuojgaMm u rpynnam Ilepuommueckoit cucremst . U.
MenpeneeBa, BaJ€HTHbIE BO3MOXXHOCTHM aTOMOB 3JEMEHTOB HAa OCHOBE CTPOEHHUS HX
JIEKTPOHHBIX 000JI0UEK;

c(OPMHPOBAHHOCTh yMEHHUI: XapaKTepU30BaTh (OMHCHIBATH) OOIIME XUMHYECKUE
CBOMCTBA BEILLECTB Pa3IMYHBIX KJIACCOB, IIOJATBEPKIaTh CYILIECTBOBAHUE I€HETUYECKOH CBS3U
MEX/1Yy HEOPraHMYECKHMHU BEIECTBAMU C IIOMOILIBIO YPaBHEHUIl COOTBETCTBYIOILUX
XUMHUYECKHUX peaKIuii;

c(OPMHUPOBAHHOCTh YMEHUs pacKpbIBaTh CYIIIHOCTb: OKHCIIUTEIbHO-
BOCCTAHOBUTEIIBHBIX PEAKIM MOCPEICTBOM COCTABICHHS JJIEKTPOHHOrO OamaHca 3THX
peakiuii; peakuuid HOHHOrO OOMeHa IMyTEéM COCTAaBICHMS HUX IMOJHBIX M COKpAIIEHHBIX
VMOHHBIX YpPaBHEHMH; peakiuil TMApoiIM3a; peakiuil KOMIUIEKCOOOpa3oBaHUs (Ha IpuUMepe
I'MJIPOKCOKOMIUIEKCOB IIMHKA U aJIFOMUHMS);

c(OPMHPOBAHHOCTh YMEHUSI OOBSICHATh 3aKOHOMEPHOCTH MPOTEKAHUS XHMHUYECKUX
peakiuii ¢ y4yéToM HUX SHEpreTMYECKHX XapaKTepUCTUK, XapakTep W3MEHEHHsI CKOPOCTH
XUMHUYECKOM peakluud B 3aBUCHMOCTH OT pa3IU4HbIX (PAKTOpOB, a TaKKe XapakTep
CMELIEHHUs XUMHUYECKOr0 pPaBHOBECHS 110 BIMSHUEM BHELIHUX Bo3JeicTBuil (mpuHuun Jle
[larense);

C(OPMHPOBAHHOCTh YMEHHUS XapaKTepU30BaTh XUMMUYECKHE pEaKIHMM, JexkKallue B
OCHOBE IIPOMBILUIEHHOTO TIOJY4YEHHUs] CEPHOM KHCIOTHI, aMMHaka, OOIIMEe Hay4yHbIe
IPUHLUIBl XUMHUYECKUX IMPOU3BOICTB; I€1eCO00Pa3sHOCTh MPUMEHEHHUsS HEOPraHMYEeCKHX
BEIIECTB B MPOMBIIUICHHOCTH ¥ B OBITY C TOUKH 3PEHHS COOTHOIICHUS PUCK-TIONH3a;

C(OPMHUPOBAHHOCTh BIIAJICHUS CUCTEMOM 3HAaHUI O METOJaX HAy4YHOIo IO3HAHUS
SIBJIGHUN NMPUPOJbI — HAOIIOICHUE, U3MEPEHHE, MOJIEIMPOBAHHE, IKCIIEPUMEHT (peasibHbII 1
MBICJIEHHBIH), HCIIOJIB3YEMBIX B €CTECTBEHHBIX HAayKaX, YMEHUs MPUMEHSTh 3TU 3HAHUS NpU
9KCIIEPUMEHTAJILHOM HCCIE0BAaHUN BEIIECTB M i OOBSICHEHHS XUMHUYECKHUX SIBJICHUH,
UMEIOIUX MECTO B NPUPOJIE, NPAKTUUECKON NEATENbHOCTH YEJIOBEKA U B IOBCEIHEBHOM
KH3HH,

C(OPMHPOBAHHOCT YMEHHS BBIABIATH B3aUMOCBA3b XHMHUYECKHX 3HAaHUHM C
MOHATUSIMM M TPEJICTaBICHUSIMU JIPYTUX €CTECTBEHHO-HAYYHBIX IPEeIMETOB A Ooiiee
OCO3HAaHHOTO MOHUMaHUs MaTEPUAIILHOTO €MHCTBA MUPA;

c(OPMUPOBAHHOCTh YMEHHUSI MPOBOAMTH pACUEThl: C MCIOJb30BAHUEM IOHSATHUI
«MaccoBasi J0JIsl BEIIECTBA B paCTBOPE» M «MOJISIpHAS KOHIIEHTPALUS»; MAcChl BEIlECTBA WU
o0béMa raza mo H3BECTHOMY KOJHMYECTBY BEIIECTBA, Macce WM OO0BEMY OJIHOrO U3
Y4YacTBYIOIIMX B PEAKLUH BEIIECTB; TEIUIOBOro 3((dekra peakiuu; 3HaueHUs] BOJOPOIHOTO
MOKa3aTessl pacTBOPOB KUCJIOT U IIEJIOYEH C M3BECTHOM CTENEHBIO IMCCOLMALIMU; MacChl
(06bEma, KOJTMUYECTBA BELIECTBA) MPOJLYKTA PEAKIMH, €CIIM OJTHO U3 UCXOHBIX BEIECTB JIAaHO
B BHJIE PacTBOpa C ONPENEIEHHON MAacCOBOM J10JI€M paCTBOPEHHOTO BEIIECTBA WM JJAHO B
n30BITKE (MMEET MPUMECH ); IOIH BBIX0J1a MPOJYKTA PeaKlnu; 00bEMHBIX OTHOIIECHUI! ra3oB;

cOpPMUPOBAHHOCTh ~ YMEHMM: CaMOCTOSITENIbHO  IJIaHUPOBaTh U MPOBOJUTH
XUMUYECKHH HSKCHEPUMEHT (IpOBEIEHUE peakiUii HMOHHOTO OOMEHa, MOATBEP)KICHHE
KaueCTBEHHOI'0 COCTaBa HEOPraHMYECKUX BEIIECTB, ONpPEAETICHIE CPEbl pACTBOPOB BELIECTB
C TIOMOIIbIO HWHAMKATOPOB, HW3YyUEHHE BIUSHHUS PaA3IUYHBIX (PAKTOPOB HA CKOPOCTh
XUMHUYECKON peakuy, pelleHHe SKCHEPUMEHTANbHBIX 3aJady Mo TeMaM «MeTamib» |
«Hewmeramnpl») ¢ coOmofeHneM TMpaBui 0€30MacHOro OOpalleHusi ¢ BEIIeCTBAaMH U
nmabopaTopHBIM 00OpyAOBaHUEM, (HOPMYIUPOBATH IEJb WCCIEIOBAHUSA, MPEICTABIATH B
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pasnu4HON (QopMe pe3yNbTaThl OAKCICPUMEHTA, aHAIM3UPOBAaTh M OIEHUBATh UX
JIOCTOBEPHOCTH;

c(hOpMHUPOBAHHOCTh YMEHHUI: COOIIOATh MPaBUiIa TOJIb30BAHUS XUMHUECKON TTOCYI0i
u 7abopaTopHbIM O00OpyIOBaHUEM, OOpalleHUs C BEUIECTBAMH B COOTBETCTBUU C
WHCTPYKIUSMH TIO BBIMIOJHEHHUIO JIA0OPATOPHBIX XUMHYECKHX OIBITOB, JKOJOTUYECKU
11e1eco00pa3Horo MOBEACHUS B OBITY U TPYIOBOU JIEATEIBHOCTH B LEJIAX COXPAHEHHUS CBOETO
3710pOBbsl, OKPYXKAIOLIEH NPUPOJHOM Cpeabl M AOCTHXKEHUS €€ YCTOWYHMBOIO pa3BUTHS,
OCO3HaBaTh OINACHOCTh TOKCHYECKOIO JEWCTBUS HAa YKUBBIE OPraHU3Mbl ONpPENEIEHHBIX
HEOPraHWYECKUX BEILLECTB, MOHUMAs cMbICi rokasarens [T/1K;

c(OpPMUPOBAHHOCTh YMEHHI: OCYIIECTBIIAThH LieJICHANPABICHHBIA MOUCK XUMHYECKOM
nH(pOpMaLIUY B Pa3IMYHbIX UCTOYHHMKAX (Hay4Has U yueOHO-HAay4Has JHUTepaTypa, CpeacTBa
MaccoBoii mHGpopMmaiuu, VHTEpHET W Jpyrue), KPUTHYECKH aHATH3UPOBATH XUMHUYECKYIO
uHpopmanuto, nepepabaTeiBaTh €€ M HCIOJIB30BaTh B COOTBETCTBHHM C IOCTaBICHHOUN
y4eOHOH 3a/1a4eid.

TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
KonunuecTBo 4acos DNEeKTPOHHBIE
Ne HaumenoBanue
(unpoBeie)
n/ pa3zeyioB U TEM Bcer  Kontposbhubl = IlpakTuuecku
oOpa3oBareibH
11 IIPOrpamMMBel 0 ¢ paboThI € paboThI

BIE PECYPChI

Pa3neu 1. Teoperuueckue 0CHOBbI OPraHNYeCKOi XUMHUH
IIpenmer
OPraHUYeCKOU
xumuu. Teopus

11 CTPOCHUS 8
OpraHUYECKUX
coeqrueHuil A. M.
byrneposa

Hroro no paszneny 8

Pa3nea 2. Yraesogopoasbl

IIpenenbusie
YTIEBOIOPOABI —
AJIKaHBbI,

2.1

LUKJIOATKAHbI
HenpenensHueie
YTIIEBOJOPOBL:
AJIKEHBI, AJIKaINEHBI,

2.2 14 1

QJIKHHBI
Apomarnyeckue
2.3 YIIEBOIOPOABI 8
(apensr)
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[Ipupoansie
HMCTOYHHUKHU

24
YIJIEBOIOPOAOB U UX

nepepaboTka

["asioreHnpon3BOHbBI
€ YIJI€BOI0POJIOB

2.5

Hroro no pazneny

35

Pasznea 3. Kuciiopoacoaepxxamme oprannyecKkue coeiuHeHus

3.1 Cnuptsl. ®enon

11 1

KapOoHnunbsHabIe
COCTUHEHUSI:
QJTBJICTH]IBI U

3.2 KETOHBI.
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9 1
41
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12

Paspen 5. BeicokoMoJIeKy A pHbIe COeIUHEHUSA

51 BBICOKOMOIIEKYJIAPH
' pl€ COEIMHEHUS

6 1
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OBIIEE KOJIMYECTBO
YACOB I10
[TPOTPAMME

11 KUIIACC

102 3 6

Ne Hanmenosanue

Komnmyectso yacos

n/m pasgenoBuTeM  Beero  Kourtponbueie  [Ipaktuueckue

DNeKTpOHHBIE
(uudpoBbIe)
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POrPaMMBI paboThI

Pa3znea 1. TeopeTudeckue 0CHOBbI XUMHH

o0pa3oBaTelbHbIC
pecypcsl

Crpoenue

aTroMma.

Ilepuonnueckuii

3aKOH U

1.1 [Tepuonnueckas 9
cucrema

XUMHYECKUX

sneMenToB [. W.
MemneneeBa

Crpoenue
BEIIIECTBRA.

1.2
MHoroob6pasue

11 1

BC€IICCTB

13 XUMHYECKHUE 19 1
peaKkuu

Wroro mo paszneny 39

Paznen 2. Heoprannueckasi XuMus

2.1 Hemeramnsl 31
2.2 Mertamiel 23
Hroro no pazneny 54

Pa3zpen 3. Xumus 1 ;Ku3HbL

Metonarnl
IIO3HAHUA B

3.1 9

XUMUN. XUMHUA U

KHU3Hb
Wroro mo pazneny 9

OBILIEE

KOJIMYECTBO

YACOB I1O 102 4

I[TPOTPAMME
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IHOYPOYHOE IINTAHUPOBAHHUE
10 KITACC

Ne
o/
v

Tema ypoka

Bcer

KonmnuectBo yacoB

KonTposba [IpakTrueck
bIe paboTHI ne paboThl

ONEKTPOHHBIE
QppoBbIC
oOpa3oBarenbH
BI€ PECYpCHI

[Ipenmer u 3HaueHue
OPraHUu4YeCKOu
XUMUH,
IPEJICTaBIECHUE O
MHOT000pa3uu
OpraHUYECKUX
COCIMHEHUN

DIIEKTPOHHOE
CTPOCHHE aToMa
yriaepojaa (OCHOBHOE
U BO30YX/IEHHOE
COCTOSIHHS ).
BanentHsie
BO3MOKHOCTH aToMa
yriepoja
XumMmudeckas CBS3b B
OpraHUYECKUX
COCIMHCHMUSIX.
MexaHU3MBI
o0pazoBaHus
KOBAJICHTHOH CBS3H,
CrocoObl pa3pbiBa
CBA3EH

Teopus crpoeHus
OpPraHUuYECKUX
coenuaenui A. M.
byrneposa

Buaer nzomepun:
CTPYKTYypHas,
MPOCTPAHCTBEHHAS.
DIIEKTPOHHBIE

a¢ ekt B
MOJIEKYJIax
OpraHUYECKUX
COCIMHEHUN
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IIpencrasienue o
KJIacCU(UKALIUU U
CcHCTeMaTUYecKas
HOMEHKJIaTypa
(IUPAC)
OpraHUYECKUX
BEIECTB

Knaccudukanus
peakuuii B
OPraHU4YeCKOW XUMHUHU

Cucremarusauus u
000011IeH1Ee 3HAHUI
[0 TEME

AJNKaHBI:
TOMOJIOTHYECKHH PsIJI,
obmras popmyia,
HOMECHKJIaTypa 1
U30MepHsl,
IIEKTPOHHOE U
MIPOCTPAHCTBEHHOE
CTPOEHHUE MOJIEKYTT

10

11

12

duznueckue n
XAUMHUYECKUE CBOWCTBA
AIKAHOB

Haxoxnenue ankaHoB
B nipupoie. CriocoOs!
TOJIYYEHHUS U
NpUMEHEHHE AJIKaHOB
[lukmoankaHsl: o0mmas
bopmyuna,
HOMEHKJIaTypa
U30MepHs,
0COOEHHOCTH
CTpOCHUSA 1
XHUMHYECKUX CBOWCTB,
CHOCOOBI MOTyYESHUS
Y IPUMEHEHUE

13

Pemenne pacu€THbIX
3aJ1a4 Ha
oInpezeneHue
MOJIEKYJIAPHOMN
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14

hopMyIBI
OpPTaHHYECKOTO
BEILIECTBA 110
MAaCCOBBIM J0JIIM
aTOMOB JJIEMEHTOB,
BXO/AIINX B €TI0
COCTaB.
CucreMarusanus u
000011IeHrEe 3HAHUI
10 TEME

AJIKEHBI:
TOMOJIOTHUECKUHN PsifI,
oOmras ¢popmyina,
HOMEHKJIaTypa,
AJIEKTPOHHOE U
IIPOCTPAHCTBEHHOE
CTPOEHUE MOJIEKYJI.
CrtpykTypHas u 1uc-
TpaHC-U30MEPHUS
AJIIKEHOB

15

dusnyeckue u
XHMHYECKHUE CBOMCTBA
ankeHos. [TpaBuiio
MapkOBHHKOBa

16

17

18

CrniocoOsbl noydeHus
Y IPUMEHEHUE 1
QJIKEHOB

[TpakTunyeckas pabora

Ne 1 o Teme

"TTonydenue aTuIEeHA 1
U U3y4YEHHUE €TO

CBOMCTB"

Pemenue pacuéTHbix

3a/1a4 Ha

ornpezeneHue

MOJIEKYJIIPHOM 1
bopMyIibl

OpraHUYECKOTo

BELIECTBA

19

AJIKagVeHsl.
COIIPSKEHHBIE,
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W30JIMPOBAHHBIE,
KyMYJIUPOBAaHHEIE.
OcobenHocTH
AIIEKTPOHHOTO
CTpOCHUS

20

21

22

Xumudgeckue
CBOMCTBaA
CONPSKEHHBIX
JINCHOB

CrniocoObI noy4eHus
U TIpUMEHEHHUE
aJIKa/IN€HOB

AJIKVHBL:
TOMOJIOTHUECKUHN PsifI,
oOmras ¢popmyina,
HOMEHKJIaTypa,
AJIEKTPOHHOE U
IIPOCTPAHCTBEHHOE
CTpPOEHHE MOJIEKYI,
¢uznyeckue cBoicTBa

23

24

25

XUMHYECKHUE
CBOMCTBA aJIKUHOB

KauecTBeHHEIE
peaKIuu Ha TPOUHYIO
CBSI3b

CrniocoOsbl noydeHus
U IPUMEHEHUE
AJIKUHOB

26

Pemenue 3agauq:
pacu€rsl 10
YPaBHEHUIO
XAMHYECKON peaKkuu

27

28

CucreMaTtuzanus u
000011IeH1Ee 3HAHWI
10 TEME

ApeHbI:
TOMOJIOTHYECKUH P,
obmas popmyna,
HOMEHKJIATypa.
DIIeKTPOHHOE U
MIPOCTPAHCTBEHHOE




29

29

30

31

32

33

34

35

36

37

CTPOEHHUE MOJIEKYJ
OeH301a U TOJIyo1a,
ux (pusznvYecKue
CBOMCTBA

XUMHAYECKHE
CBOMCTBA apEHOB:
peaKIu 3aMeleHus

Xumudgeckue
CBOMCTBA apEHOB:
peaKIuu
MIPUCOCTUHCHHSI,
OKHCIIEHHE
rOMOJIOrOB OeH30J1a

OcobeHHocTH
XUMHUYECKHUX CBOMCTB
CTHpOJIA

Penrenune pacu€tHbix
3a/1a4 Ha
onpeeseHue
MOJIEKYJIIPHOM
(bopMyIibl
OpraHUYECKOIo
BEILECTBA

Crioco0b! nosyueHust
U IPUMEHEHUE
apeHoB

I'eneTnyeckas cBs3b
MEXy pa3InYHbIMU
KJIacCaMH
YTIIEBOAOPOIOB
Pacuérel no
YPaBHEHUSM
XUMHYECKHUX
peakuuil.
Cucrematuzanus u
000011IeH1Ee 3HAHWI
10 TEME
IIpupoaHsbli ras.
[TomytHbIe HedTsIHBIE
rasbl

KamenHslii yroias u
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38

39

40

41

42

43

IPOIYKTHI €T0
nepepadoTKu

Hed1b 1 criocobs! e€
nepepadoTKH.
[Ipumenenue
IPOJIYKTOB
nepepaboTku HeTH
['eneTHueckas CBS3b
MEXY Pa3TUIHBIMA
KJlaccaMu
YIJIEBOAOPOIOB
["ajoreHonpou3BoIH
bIC YIJIEBOJIOPOJIOB:
AJIEKTPOHHOE
CTPOCHUE; pEaKIIuu
3aMeIeHUs TajJoreHa

JeWcTBue menouei
Ha
raJIOreHIIPOU3BOIHbBIC
. BzaumopeiictBue
JIMTaJOreHaJKaHoB C
MarHveM U [MUHKOM

CucremaTtuszanus u
0000111eHIEe 3HAHU
0 pazjerny
"VYrneBonopoasr"
KonTponbnas pabota
0 TeMe
"Vranesonopoast"

44

IIpenenbubie
OJTHOATOMHBIE
CIHPTHI:
TOMOJIOTHYECKUH ps,
oOmas popmyina,
CTPOEHHUE MOJIEKYII,
U30MepHs,
HOMEHKJIATypa,
KJ1accUpUKanus,
¢buznyeckue cBoiicTBa

45

XUMHYECKHUE
CBOMCTBA
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46

47

48

49

50

51

52

IIPEACIIbHBIX
OJIHOATOMHBIX
CIIUPTOB

CrniocoObI noydeHus
U IIpUMEHEHHUE
OJIHOATOMHBIX
CIIUPTOB

[Ipocteie 2pupsi:
HOMEHKJIaTypa 1
HU30Mepus,
0COOEHHOCTH
bU3HYEeCKUX U
XUMHYSCKHX CBOMCTB

MHoroaroMHbIe
CIIUPTHI:
STHJICHIJINKOJIb 1
TJIMIEPUH, UX
¢duznueckue u
XUMHYECKHE CBOICTBA

Crioco6b! nostyueHust
U IIPUMEHEHUE
MHOT0aTOMHBIX
CIIUPTOB

®eHoI: cTpoeHue
MOJIEKYJIbI,
¢duznueckue
CBOMCTBA.
TokcuyHOCTH (heHoIIa
XuMHUyecKue
CcBO¥icTBa (peHoa
CrniocoOsbl nonydeHus

U IPUMCHEHHUE
denona

53

[TpakTrueckas padota
Ne 2. Pemrenne
JKCIIEPUMEHTAIIbHBIX
3a/1a4 10 TeMe
"CriupThl U peHobI"

54

CucreMaTtuzanus u
000011IeH1Ee 3HAHWI
10 TEME
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55

56

ANLnerunel u

KETOHBI: 3JIEKTPOHHOE
CTpPOCHHUE

KapOOHUIIHbHOU

TPYIIIbL; 1
TOMOJIOTUYECKHE
PAIBI, 001IIAs
dbopmyia, u3oMepHs U
HOMEHKJIaTypa
Anpaerunsl u
KETOHBI: (PU3UYECKUE
CBOMCTBA; peaKIu
MIPUCOCTUHCHHS

57

Peaknmn oxucneHus n
KaueCTBEHHEIE
PEaKIMK alTbJICTHI0B
1 KETOHOB

58

Crioco0b1 moryueHust
alpACTUAOB U 1
KETOHOB

59

OIHOOCHOBHEIC
HpeneNbHEIE
KapOOHOBBIE
KHUCIIOTBI,
0COOCHHOCTHU
CTPOEHHS X MOJIEKYII

60

Nsomepus u

HOMEHKJIaTypa

KapOOHOBBIX KHUCIIOT, 1
uXx (pusznyeckue

CBOMCTBA

61

XuMuyeckue

CBOMCTBaA

MIPEAEIIbHBIX 1
OJHOOCHOBHBIX

KapOOHOBBIX KHUCIIOT

62

Oco0enHoctu

CBOMCTB MYPaBbUHOMN
KHCJIOTHI. 1
Mmuoroo6pasue

KapOOHOBBIX KUCIIOT
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63

64

65

OcobeHHoCcTH
CBOICTB:
HENPEEIbHBIX U
apOMaTHYECKHUX
KapOOHOBBIX,
JTUKapOOHOBBIX, 1
TUAPOKCHUKAPOOHOBBIX
KHUCJIOT.
[IpencraBurenu
BBICHINX KapOOHOBBIX
KHCJIOT

ITonsarue o
MIPOM3BOTHBIX 1
KapOOHOBBIX KHUCIIOT

Crioco0bI moryueHust

U IpUMEHEHHUE 1
KapOOHOBBIX KUCIIOT

66

Crnoxwnble 3¢upsr:
TOMOJIOTUYECKUU P,

obmras popmyia, 1
u30Mepus u

HOMEHKJIaTypa

67

duznueckue n
XUMHUYECKUE CBOMCTBA 1

3¢upoB

68

69

Pemenne pacu€THbIX

3a/1a4: 10 ypaBHEHUIO
XAMHYECKON

peakuuu, Ha

onpeieseHue 1
MOJIEKYJIAPHOMI

bopmybl

OpPraHUYECKOT0

BELIECTBA

[IpakTuyeckas padora

Ne 3. Pemienue
IKCIIEPUMEHTATBHBIX

3a/1a4 110 TEME 1
"KapboHoBsie

KHUCIOTHI. CIIOKHBIE

3¢upsr"
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70

71

Kupsl: ctpoeHue,
dusnveckue u
XUMHYECKHUE CBOMCTBA
(ruzposnus)
OcoOenHoctu
CBOMCTB XHPOB,
COJIepXKaIINX OCTaTKU
HEIpeAeIIbHBIX
JKUPHBIX KUCIIOT.
JKups! B ipupone

72

Mpgb1na kak coiau
BBICILINX KapOOHOBBIX
KHCJIOT, UX MOIOIIICE
neuctaue. Iloustue o
CHHTECTHYCCKUX
MOIOIIUX CPEICTBAX
(CMO)

73

I"'eneTnueckas CBA3b
YIJIEBOAOPOIOB U
KHUCJIOPOACOAEPKAILIM
X OPraHUYECKHUX
BEIIIECTB

74

Pacuérel no
YPaBHEHUSAM
XUMUYECKHUX PEaKLnn

75

76

Cucrematuzanus u
000011IeHrEe 3HAHUI
10 TEME

Ob6mas
XapaKTepUCTHKA
YIJIEBOJIOB U
Kiaccuukanms
YTJIeBOJIOB (MOHO-,
JTU- U TIOJIMCaXapubl)

77

78

Monocaxapumpl:
¢buznyeckue cBoiicTBa
U HaXOXKJIeHUE B
npupojie
IIpumeHeHue
TJIIOKO3EI, €€
3Ha4YCHHE B
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79

80

KU3ZHEJEATEIIbHOCTH
opranusma

Jucaxapunpl:
caxapo3sa, MaJibT03a U
nmakrTo3a. Haxoxnenue
B IIPUPOJIC U
MIPUMEHEHUE
JMcaxapuioB

[Nonucaxapuasr:
CTpOEHHE
MaKpOMOJIEKYIT,
dusnueckue u
XUMHYECKHE
CBOMCTBA,
pUMEHEHHE

81

82

TTonsTue 00
I/ICKYCCTBeHHI)IX
BOJIOKHAX

Peuienue pacueTHbIx
3a/1a4 Ha
OIpeleIeHUe 10U
BBIXO/a POJIYKTA
peaKuuu oT
TEOPETUYECKHU
BO3MOKHOTO

83

84

85

Cucrematuzanus u
000011IeHrEe 3HAHUI
o pazaeny
KonTponbnas pabota
10 TeME
"Kucnopoaconepxar
M€ OpraHuYEeCKue
coenuuenus"”

AMMUHEI:
KIIacCU(pUKaIus,
CTPOCHHE MOJICKYI,
obmas popmyna,
HU30MEpHs,
HOMEHKJIaTypa U
buznyeckue cBoiicTBa

86

XUMHYECKHUE
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87

88

89

90

CBOMCTBA
anmudaTHIecKux
AMUHOB

AHUWIMH: CTpOEHUE
aHUJINHA,
0COOEHHOCTH
XUMHUYECKHX CBOMCTB
aHWJINHA

CriocoObI moryueHust
U IPUMCHEHUE
apaTHIECKUX
aMUHOB

AMHWHOKHUCIOTHI:
HOMEHKJIaTypa U
HU30Mepus,
¢dusnueckue
cBoiicTBa. OTACILHBIC
MIPEACTABUTENH 0L
aMHHOKUCJIOT

XUMHYECKHE
CBOMCTBaA
aMUHOKHCIIOT, UX
OHOJIOruYecKoe
3HaYEHHUE
aMUHOKHCIIOT.
CuHTe3 U THIpoNIn3
METITHIOB

91

benkxu xak
MPUPOIAHBIE
MIOJIUMEPBHI;
CTPYKTYpHI O€JIKOB

92

93

XUMHYECKHUE
CBOICTBA OEIIKOB

A3zoTcoaepikaiue
TETEPOLMKINYECKUE
COETUHEHMUSI.
Hyxnennossie
KHCJIOTBI: COCTaB,
CTpOEHHE U
Ouonoruyeckas poib

94

[TpakTrueckas pabota




37

Ne 4, Pemenue
IKCIIEPUMEHTATBHBIX
3aJ1a4 I10 TEME
"AzoTcoaepkaiue
OpraHHYECKUe
coenuHeHus"

95

[IpakTuyeckas pabora
Ne 5. Pemienue
IKCIIEPUMEHTATBHBIX
3aJ1a4 I10 TeME
"Pacno3HaBanue
OpPTraHUYECKUX
coequHeHuH"

96

KontponsHas pabora
10 TEME
"A3oTcoaepKaliure
OpraHUYECKHE
coenuHeHus"

97

98

99

OCHOBHBIE TTOHATHUSI
XUMHUH
BBICOKOMOJICKYJISIPHBI
X COCIUHEHUN U
METOABI UX CHHTE3a
—TIOJIUMepHU3alus U
MIOJIMKOHICHCALIUS

ITnacTmaccsl.
YTunuzanusa u
nepepaboTka
IUIacTHKa

DnacToMepsl:
HaTypaJbHbIN
CUHTETUYECKUE
Kay4dyku. Pe3una

100

101

BonoxkHa:
HaTypaJbHBIE,
UCKYCCTBECHHBIE,
CUHTETUYECKHUE.
[Tonumepsl
CIIEUAIIEHOTO
Ha3HA4YCHMS

[IpakTuueckas pabora
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Ne 6. Pemenue
IKCIIEPUMEHTATBHBIX
3aJ1a4 I10 TEME
"Pacno3naBanue
IJIacT™Macc 1
BOJIOKOH"

102

O6o0mmeHue u
CHUCTEeMaTH3aIUs
W3y4EHHOTO
MaTtepuaa rno Teme
"BbICOKOMOIEKYIISIpH
ple coenuHeHus"

OBILIEE KOJIMYECTBO
YACOB I10 [TPOTPAMME

102

11 KIIACC

No
o/
I

Tema ypoxka

Atom. CocraB
ATOMHBIX fAJIEP.
XUMHUYECKUH dIIEMEHT.
H3oTomnsl

Crpoenue
ANEKTPOHHBIX
000JI0YEK aTOMOB,
KBAHTOBBIC YHUCIIA

KonnuecTBO yacoB DIEKTPOHHBIE

Bcer

KonTponben
ble pabOTHI

G poBbIE

IIpakTHueck
o0Opa3oBaTenbH

re paboThI
bIE PECypCHI

Knaccudukanmst
XUMHYECKHUX
3JIEeMEHTOB (S-, p-, d-, f-
DIIEMEHTHI)

Pacnpenenenune
3JIEKTPOHOB 110
aTOMHBIM OpOUTAIAM

ONEeKTPOHHBIE
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KOH(HTYpaIMU aTOMOB
3JIEMEHTOB B OCHOBHOM
¥ BO30YXIEHHOM
COCTOAAHUH

DJIEKTPOHHBIE
KOH(UTYpali HOHOB.
DNEeKTPOOTPULIATEILHO
CTb

[lepuoauueckuii 3aKoH
u [lepuonuueckas
CHCTEMA XUMHYECKUX
anemenTtoB /. U.
Menneneena, CBI3b C
COBPEMEHHOM Teopuen
CTPOCHHUSI aTOMOB

3aKOHOMEPHOCTH
W3MEHEHUS CBOMCTB
XUMHUYECKHUX
AJIEMEHTOB U
00pazyeMbIX UMHU
MPOCTHIX U CI0XKHBIX
BEILECTB [0 Tpynmnam 1
nepuoiam

Cucrematuzanuus u
0000111eHHe 3HaHNUH 110
TEME

10

Bunsl xumnueckoi
CBsI3H. MeXaHN3MBI
o0pazoBaHus
KOBaJICHTHOM CBSI3H.
Bonoponnas cBA3b.
MexxMoneKyIsipHbIe
B3aMMOJICHCTBHS

11

12

BanenTHocTs 1
BaJICHTHBIE
BO3MO>KHOCTH aTOMOB.
CBsI3b 2JIEKTPOHHOM
CTPYKTYPBI MOJIEKYJI C
UX TEOMETPUIECKUM
CTPOCHHEM

HpCI[CTaBJ'ICHI/ISI 0
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13

KOMIUIEKCHBIX
COEIMHEHUSX: COCTAB U
HOMEHKJIAaTypa

BemectBa
MOJIEKYJIIPHOTO U
HEMOJIEKYJIIPHOT O
cTpoeHusd. Tumsl
KPHUCTAJUIMYECKUX
PELIETOK U CBOKCTBA
BEILIECTB

14

ITonsTHE O
JUCIIEPCHBIX CUCTEMAX.
[Ipencrasnenue o
KOJUIOUTHBIX
pacTBopax

15

HcrunanbIe pacTBOPSL:
HACBIIICHHBIE U
HEHACBIIIICHHBIE,
PacTBOPUMOCTS.
Kpucramnornaparst

16

17

CriocoOb! BEIpaKEHHS
KOHIEHTpaluu
pacTBOpOB

Pewenne 3anau ¢
MCII0JIb30BaHUEM
HNOHSTUHN "MaccoBast
JI0JIs1 PACTBOPEHHOIO
BeniecTna', "MossipHas
KOHIEeHTpauus"

18

19

20

Knaccudukanus u
HOMECHKJIaTypa
HEOPTaHHYECKUX
BEILIECTB

Cucremarusanus u
000011IeH1E 3HAHU 110
TeME

KonTpomnsHas pabora
o remam "CtpoeHue
aroMma.
[lepronnueckuii 3aKOH
u [lepuonnueckas
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CUCTEMa XMMHYECKHUX
anemenToB /l. U.
Menpeneena",
"CTpoeHue BelecTna.
MHuoroob6pasue
BeIECTB"

21

22

23

24

25

Knaccudukanus
XHMHYECKHUX PEAKIUi B
HEOPraHUYECKON U
OPraHU4YEeCKON XUMHH.
3aKOH COXpaHEeHUs
MAaccChl BEIIECTB; 3aKOH
COXpaHEHHUs U
MIpEBpAIlCHUS SHEPTUU
MIPU XUMHYECKUX
peaKumsax

Tennosie 23 PeKThI
XUMHYECKHX PEaKIUA.
TepMoxuMHUYECKHE
ypaBHECHUS

Brraucnenus 1o
YpaBHEHUSM
XAMHUYECKUX PEaKUi
Y TEPMOXUMHUYECKUM
YpaBHEHUSIM

CKOpOCTh XMMUYECKOI
peakuuu, eé
3aBUCUMOCTH OT
pa3INYHbIX (AaKTOPOB.
Karanus n
KaTaJn3aToOPhI

I'oMorenHbie 1
TeTEPOTEHHBIE PEAKIINT

26

27

[TpakTrueckas pabota
Ne 1 no teme "Bnusinne
pa3IUYHbBIX (HPaKTOPOB
Ha CKOpPOCTb
XUMHYECKOHN peakuun”

O6parumbie u

HeoOpaTUMBbIe
peakuyuy. XMMUYECKOE
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28

29

30

31

32

33

34

35

paBHOBECUEC

[IpakTuyeckas pabora
Ne 2 no Teme "Bnusinue
pasInYHbIX (PAaKTOPOB
Ha I10JIO’KEHHE
XUMHUYECKOTO
paBHOBeCHS"

DIIEKTPOTUTHIECKAs
JIHCCOLAIS.
CuibHbIE U cl1a0bIe
37eKTpouThl. CTeneHb
JIHCCOIHAIAN

Honnoe npousBeneHue
BoJbl. Cpesia BOAHBIX
pPacTBOPOB.
Bonopoansrit
nokazatesb (pH)
pactBopa

I'maposnus cosneid.
Peakuuu,
MIPOTEKAIOIINE B
pactBopax
AJIEKTPOIUTOB

[TpakTiueckas pabota
Ne 3 mo Teme
"XUMHUECKUE pEeaKITUU
B pacTBOpax
AJIEKTPOIUTOR"

OKHUCIIMTENIHLHO-
BOCCTaHOBHUTEIIbHEIC
peakuun. Baxueiimme
OKHUCJIUTENH U
BOCCTAHOBUTEIN

MeTo/1 2IeKTPOHHOTO
(371EKTOHHO-UOHHOT0)
OajnaHca

DIEKTPOIN3 PAaCTBOPOB
U PacIlIaBOB BEIECTB

36

37

Penrenue 3amau
paSJ'II/I'—IHBIX THUIIOB

Pemenue 3amau
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38

Pa3JINYIHBbIX TUIIOB

Cucremaruzanuus U
000011IeHrEe 3HAHUH 110
TeMe "XHUMHYSCKHE
peakuun"

39

KontponsHas padora
1o TeMe "XUMHUYECKUE 1
peakuun"

40

41

42

43

44

45

Ilonoxenue
HEMETAJIJIOB B
Ilepronnueckon
CHCTEME XMMHYECKUX
sneMeHToB [. W.
MenneneeBa n
O0COOEHHOCTH CTPOCHUS
HUX aTOMOB.
dusnyeckue CBOMCTBA
HEMETaJIJIOB

AunnoTponust

HEMeTaJuIoB (Ha

puMepe KUCIopoa, 1
cepsl, hochopa u
yriepojia)

Bonopoa: nonyuenue,
¢duznyeckue u
XWMHYECKHE CBOMCTBA.
I'mapuaet

I"anorensr:
HaXO0XJICHUE B
HpUpPOJE, CIIOCOOBI
MOJTYYCHHUS,
buznueckue u
XUMHYECKHUE CBOMCTBA

I'anorenoBonoponsl.
Baxuerimue
KHCIIOPO/ICOIEpIKAIINE
COCIIMHEHUS TAJIOTCHOB
JlaGopaTopHsble u
IPOMBIIIJICHHbIE
CHOCOOBI MOJTyYSHUS
TaJIOTEHOB.
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46

47

[Ipumenenue
rajJjioreHoB U UX
COEMHEHUI

[TpakTrueckas pabota

Ne 4. Peienune
AKCIIEPUMEHTAIIbHBIX 1
3a/1a4 1o TeMe
"T"asiorensr"
Kucnopon:
nabopaTOpHBIE U
MIPOMBIIIJICHHbBIE
CIO0COOBI IOJTyUYEHUS,
¢duznueckue u
XHMHYECKHE CBOMCTBA.
O3oH. [Ipumenenune
KHCIIOpOJIa ¥ 030HA

48

49

Oxcuipl ¥ EPOKCU/IBI 1

Pemenue 3amau
Pa3JIMYHBIX TUIIOB

50

Cepa: Hax0XJIeHHE B
IPHUPOJIC, CTIOCOOBI
MOJTy4EHUS, 1
¢dusnueckue u

XMMHUYECKHE CBOMCTBA

51

CepoBogopoy,
CynbhuIbl

52

53

54

Kucnoponconepxarue
COCJTUHEHUS CEePHI.
OCo0EHHOCTH CBOICTB
CEpPHOM KUCIOTBI

[TpakTiueckas pabota

Ne 5. Pemrenne
AKCIEPUMEHTATbHBIX 1
3ama4 no teme "Cepa n

eé coequueHus"

A30T: HaX0X/IeHUE B
MIPUPO/IE, CTIOCOOBI
MOJTy4EeHUs,
buznueckue u
XUMHYECKHE CBOMCTBA.
AMMUaK, HUTPUJIBI
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55

56

57

58

59

60

61

Kucnopoaconepxarniue
COCAMHEHMS a30Ta.
OcoOEeHHOCTH CBOMCTB
a30THOM KHUCJIOTHI

[Ipumenenue a3ora u
€ro COSTUHEHUN.
A3oTHBIE y1OOpeHHS

®ochop: Haxo)KICHHE
B IIPUPOJIE, CIIOCOOBI
MOJTy4eHUs,
buzndeckue u
XAMHYECKHE CBOMCTBA.
®dochunst u hochun
Oxkcunsl pocdopa,
dochopcoaepxamniye
kucyoTel. Conu
dbocdopHOIi KHCITOTHI
[Tpumenenue pochopa
U €r0 COeMHEHU.
dochopHbie
yao0peHust

[TpakTuaeckas pabota
Ne 6. Pemienue
HKCIIEPUMEHTAIIbHBIX
3ama4 1mo TeMe "A30T u
docdop u ux
coequHeHusa"
VYrnepoa: HaxOXAeHUE
B [IpUPOJIE,
aJIOTPOIIHbIE

Mo U puKauy;
buznueckue u
XHUMHYECKHE CBOMCTBA,
MIPUMEHEHNE

62

63

64

Oxcun yriepozaa(ll),
okcu yriepoaa(lV),
YroJIbHast KUCJI0Ta U €€
conu

Pemenue 3amau
Pa3IMYHBIX TUIIOB

Kpemuuii: Haxox1eHre
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65

66

67

B IIPUPO/IE, CIIOCOOBI
MOJIyYCHHUS,
dusnueckue u
XUMHYECKHE CBOMCTBA

Oxcun kpemuus(1V),
KPEMHHUEBAsK KMCIIOTA,
CHJTHKATBI

[IpumeHneHnne KpeMHUS
U €r0 COCTUHEHUH.
CrexJio, ero
MOJTy4YeHUE, BUJIbI
CTEKJIa

Pemenue 3amau
Pa3JIMYHBIX TUIIOB

68

Cucremarusaims u
0000111IeHEe 3HAHU T10
teme "Hemeraminr"

69

70

71

KonTponpsHas padora
o teme "Hemeramnsr"

AHanu3 pe3ynbTaToB
KOHTPOJIbHOH paboThI,
KOPPEKILHs OIUO0K

[TonoxkeHue MeTaIoB
B [lepnonnueckon
CHCTEME XUMHUUYECKUX
2JIEMEHTOB.
OcobeHHOCTH
CTPOCHUS
DIIEKTPOHHBIX
000JI0YeK aTOMOB
METaJIOB

72

73

74

OO6mue puznueckue
CBOMCTBA METAJIJIOB.
[IpuMeHeHne MeTauioB
B OBITY U TEXHUKE

CnnaBel METaJIOB.
Koppo3sus metamios

Pemenue 3amau
Pa3IMYHBIX TUIIOB

75

DIEKTPOXUMUICCKUN
P HAPSKEHUN
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76

7

78

MmerauioB. OOmue
CIIOCOOBI IOJTyYEHUS
METAJUIOB

Ob6mas
XapaKTepUCTHKA
MeTamuioB |A-rpynibl
Ileproanueckon
CUCTEMbBI XHUMHUYECKUX
anemeHToB. Harpuii n
KaJIU{: NTOJIy4YEHUE,
buzndeckue u
XUMHYECKHE CBOICTBA,
MPUMEHEHUE TIPOCTHIX
BEIIECTB U UX
COCIMHEHU I

Obwas
XapaKkTepUCTHKA
meTaisioB |IA-rpymisl
ITepuoanueckoit
CUCTEMBI XMMHUYECKUX
2JIeMEHTOB. Maruuii u
KQJIBLIMI: TTOJIyYEHHUe,
¢buznueckue u
XUMHYECKHE CBOICTBA,
IIPUMEHEHNE IPOCTBIX
BELIECTB U UX
COCIMHEHUN

KécTtkocTh BOJBI U

CHOCOOEI €€
yCTpaHEHUS

79

ATIOMUHUI:
MOJIyYEHHeE,
buznueckue u
XUMHYECKHE CBOICTBA,
IIPUMEHEHNE

80

AmMpoTtepHbIe cBOICTBa
OKCHJa U THJIPOKCH/IA
AITIOMHUHUS,
TUAPOKCOKOMILIEKCHI
AIIOMHUHMUS, UX
IIPUMEHEHNE
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81

82

83

Penrenue 3amau
pa3JInYHBIX TUIIOB

[TpakTrueckas pabota
Neo 7. Peienune
AKCIIEPUMEHTAIBHBIX
3aJa4 1o TeMe
"MeTaJuibl TJIaBHBIX
noarpynn”

Ob6mas
XapaKTepUCTHKA
METAJIJIOB MOOOYHBIX
noarpynin (b-rpymnm) 1
Ileproanueckon

CHUCTEMbI XUMHYECKHUX
AJIEMEHTOB

84

duznueckue u

XUMHYECKHE CBOICTBA

XpOoMa H €ro 1
COCIUHEHHH, NX

MPUMEHEHUE

85

Baxwuerimmue

COCIMHEHUSI MapraHIia.
Ilepmanranar kanus, 1
€ro OKUCITUTEIbHBIC

CBOICTBA

86

dusnueckue

XUMHYECKHE CBOICTBA

JKeje3a v ero

COCTUHEHUH. 1
ITony4yenue u

MIPUMEHEHHUE CIIJIAaBOB

JKenesa

87

dusnueckue u
XUMHYECKHE CBOIICTBA
MeJIM U €€ COeTUHEHUI,
WX IPUMEHEHHE

88

duznueckue n

XUMHYECKHE CBOIICTBA

IIMHKA U €T0 1
CO€OUHEHMH, NX

MIpUMEHEHUE.
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89

90

' apOKCOKOMITIEKCHI
IUHKA

[IpakTuueckas padota
Ne 8. Pemenue
AKCTIEPUMEHTAIBHBIX
3a7a4 10 TEME
"MeTamibl IT000YHBIX
noarpynn”

Penrtenue 3amau
Pa3IMYHBIX THUIIOB

91

O0o0611eHuEe U
CHCTEMAaTH3alH
M3YYEHHOTO MaTepuaa
mo Teme "MeTamibr"

92

KonTponpsHas padora
o Teme "Mertamibr"

93

94

AHanu3 pe3ynbTaToB
KOHTPOJIbHOM paboThI, 1
KOPPEKIHUS OIIHMO0K

Ponp xumuu B

obecreueHUH

YCTOMYMBOTO Pa3BUTHUSA
YeJI0BECUYCCTBRA. 1
[TonsATHE 0 HAyYHBIX

METOJIaX UCCICIOBaHUS
BCIIIECTB

95

HayuHnple mprHIMIIBI
OpraHu3aluu

XUMHUYECKOTO

IIPOU3BO/ICTBA. 1
[IpomblnneHHbIE

CHOCOOBI MOTyYSHUS
BaXHEHILINX BEIIECTB

96

XUMHYECKOE
3arpsA3HEHUE
OKpYKaroIle cpebl U
€ro MocCJIeICTBUSA

97

XuMUS U 310pOBbE
YyeJioBeKa.
JlekapcTBeHHBIE
CpeacTBa
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Xumusa numu. Pons
XHUMHUH B 00€CIIEUEHU
98 1

HULIEBOM
0€e30I1aCHOCTH

KocmeTnueckue u
99 napproMepHbIC

cpeactsa. beiToBas
XUMUSA

XUMHA B
CTPOUTEILCTBE.
Baxxnueiinue

100 1
CTPOUTEIbHBIE U
KOHCTPYKIIMOHHBIE

MaTepHuabl

XWUMHS B CEIBCKOM
XO34HCTBE.
101 = Opranuyeckue u 1
MUHEpaJIbHbIC
ynoopeHus

Cucremaruzauus u
102 000011IeHrEe 3HAHUHN 110 1
TEME

OBIIEE KOJIMYECTBO

YACOB I10 ITPOTPAMME 102 4 8

YYEBHO-METOJMYECKOE  OBECHEYEHHUE  OBPA3OBATEJILHOI'O
MPOLIECCA
OBSIBATEJILHBIE YUEBHBIE MATEPUAJIBI /151 YYEHUKA

* Xumus, 10 xnacc/ Epemun B.B., Kyzpmenko H.E., Tepenun B.1., [Ipo3noB A.A., JIlynun
B.B.; mon penakuwmeit Jlynuna B.B., OO0mectBo ¢ oOrpaHuueHHON OTBETCTBEHHOCTHIO
«IPODAY; AKuMoHepHOe 00111eCTBO «H3parenseTBo «IIpocsemienue»
* Xumust, 11 kmace/ Epemun B.B., Kyzemenko H.E., [po3mnoB A.A., Jlyaun B.B.; mon
penakiueit Jlynuna B.B., OOmecTBo ¢ OrpaHMYeHHON OTBETCTBEHHOCTHIO «/IPODAY;
AxmmonepHoe obmiectBo «M3aatenbetBo «IIpocBemnieruey

METOAUYECKHUE MATEPHAJIBI UIA YYUTEJIA

. Vuebnuk xumunlQ kmacc/Epemun  B.B.Ky3spmenxko H.E., Tepenun B.U.,
Jpo3noBA.A. «M3narenscTBO «IIpocBenienne»

. VueOnuk xumuum 11 knacc/Epemun B.B..Ky3smenko H.E.Tepenun B.U.,J[po3nos
A.A. (M3natenscTBO «IIpocBemieHue.
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. COopHuUK 3aaa4 «Opranuyeckas XUMUs». Y ipaxkHeHust. Tectol.3agauu.
O.C.I'abpuensn, 1.I'.OctpoymoB.

. Metoandeckoe nmocooue Xumus 10 kimace O.C.I'abpuensn,.I".Octpoymos.

. Metoanueckoe nmocobue Xumus 11 kmace O.C.I'abpuensu, N.I'.OctpoymoB

) Xumuueckuit sHuuknoneauyeckuit ciaosapps U .JI .Kaynsuu Mockasa.

. Opranunueckas xumusi B.M. Iloranos, C.H. Tatapununk Mockaa.

. COopHuK 3amay W YOpaXHEHUH 1O XUMHUU: IIKOJbHBIA  Kypc.-Epemun
B.B.,Ky3bmenko E.B. MockBa «9k3aMeny.

) BemectBa u moau. 3aMeTKM M OYEPKH IO XUMHH. 9.Pakos MockBa
«AKaJeMKHUTa.

OUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCbl U PECYPCbl CETH
HUHTEPHET

e http //gotourl.ru 4303 DnekrpoHHbIC ¥ UHPOPMAIIMOHHBIC MATEPHAJIBI IS IIKOJIHHUKOB
U yYHTEIEH.

e http://gotourl.ru 4304 CaiiT 0 XUMHH: KIACCHYECKHE YYCOHHKH, CIPABOYHUKH,
SHIUKIIONETHH.

e http://gotourl.ru 4307 CaiitT Hay4HO — MOMYJISPHOTO KypHaia « XUMHUS U KUIHBY.

e http://gotourl. 4307 Caiit, mOCBSIICHHBII TPAKTUYECKHUM PabOTaM.

e http:/gotourl.ru 4313 CrnpaBouynas wuHboOpMaIMsI O XHMHYECKHX 3JIEMEHTaX U HX
CBOMCTBA
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