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MNOACHUTEJIBHAS 3AIIUCKA

PaGouas mporpamMma mo XMMHHM Ha YpOBHE CpeIHEro odimiero oOpa3zoBanus pa3zpaboraHa
Ha ocHoBe DenepanbHOro 3akoHa ot 29.12.2012 Ne 273-®3 «O06 obpazoanuu B Poccuiickoi
Oenepauun», TpeOOBaHUI K pe3yidbTaTaM OCBOeHHs (emepanbHO  00pa3oBaTEIbHOU
nporpammel cpenHero obmero o6pazoanus(POIl COO), nmpencraBieHHbx B DenepaibHOM
rocyaapcTBeHHOM obOpa3zoBaTenbHoM ctanmaptre COO, c¢ yu€tom Konmenmuu mpernogaBaHus
yaeOHOro mpenMmeTa «Xumus» B 00pa3oBaTeNbHBIX opraHusanusx Poccuiickorr deneparuu,
peanu3yoNnMX OCHOBHbIE 00pa30BaTelIbHbIE IPOrPaMMbl, U OCHOBHBIX MOJ0XeHu# «CTtpaTeruu
pa3Butus Bocriutanusi B Poccuiickoit ®denepanuu Ha nepuon a0 2025 roma» (Pacmopspkenue
[IpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

XUMHS Ha YpOBHE YIIyOJIEHHOTO H3yYEHHUS 3aHUMAeT BaXHOE MECTO B CHUCTEME
€CTECTBEHHO-Hay4HOro obOpasoBanust ydammxcst 10-11 xmaccoB. M3ydeHue mnpenmera,
peanm3yemMoe B YCIOBHUSAX AM(QEpeHIHPOBAHHOTO, NPOPHUIBHOrO OOYy4YEeHHs, MPU3BAHO
obecreunTh 00111€00pa30BaTENbHYI0 U OOLIEKYJIbTYPHYIO TOITOTOBKY BBIMYCKHHUKOB IIKOJIBI,
HEOOXOAMMYIO AJISl aJanTali WX K OBICTPO MEHSIOIIMMCS YCJIOBMSIM XU3HU B COLIMyME, a
TaKXke U1 TMPOJOJDKEHUs OOydeHHs B OpraHu3alnusx npodeccuoHalbHOro o0Opa3oBaHUS, B
KOTOPBIX XUMHUS SBJSIETCS OJHOM U3 MPUOPUTETHBIX M CLUIIIHH.

B mnporpamme mo XuMHHM Ha3zHayeHHE NpeaMeTa «XUMHS» TMOIy4aeT MHOAPOOHYIO
UMHTEpIPETALMI0 B COOTBETCTBUM C OCHOBomosiararouuMu mnosiokeHuamu ®roC COO o
B3aMMOOOYCIIOBIEHHOCTH 1ieJIel, CollepyKaHusl, pe3ysibTaToB 00yueHusl U TpeOOBaHUMN K YPOBHIO
MOJIFOTOBKM BBIMYCKHUKOB. CBUAETEILCTBOM TOMY SBJSIOTCS CJIENYIOLIUE BBINOIHSIEMbIE
IIPOrpaMMoOi 0 XUMUHU (PYHKIIMU:

e UHQOPMALIMOHHO-METOUYECKas, peaju3alus KOTOpoi obecreuynBaer IMOIy4YeHHe
MPEACTABICHUS O IENAX, COACP)KaHWU, OOIIel cTpaTeruu OOydeHUs, BOCIUTAHUS U
pa3BUTHUSL O0YYAIOIMIMXCS CPEICTBAMHU IMPEAMETa, U3Yy9aeMOro B paMKaX KOHKPETHOTO
npous;

® OpraHU3alMOHHO-TLUIAHUPYIOIIA, KOTOpast ~ NpEdyCMaTpUBAeT  OIpeleICHHE:
INPUHLUIOB  CTPYKTYPHUPOBAaHUS M IOCIEAOBATEIbHOCTH H3Y4YEHHS Y4eOHOro
MaTepuaia, KOJIMYECTBEHHBIX M KAaueCTBEHHBIX €ro XapaKTEepPHUCTUK; MOAXOAOB K
(bOpMHUPOBAHUIO COJIEP)KATETILHON OCHOBBI KOHTPOJII M OLEHKH 00pa3oBaTeIbHBIX
JOCTHKEHMM OO0ydaroluxcs B pamMKax HTOTOBOW aTTecraiid B (GopMe eIuHOro
roCyJapCTBEHHOr O 3K3aMeHa 110 XUMHH.

[Tporpamma st yriryGJIEHHOr O U3yUYEHMSI XUMUH:

® YCTaHABJIMBAET UHBApUAHTHOE NIPEIMETHOE COJEpKaHKE, 00513aTEIbHOE ISl U3YUEHHUS
B paMKax OTHEIbHBIX Ipoduiell, mpeaycMaTpUBaeT  paclpeneleHue u
CTPYKTYpUPOBAaHUE €ro IO KjlaccaM, OCHOBHBIM COJI€pKaTeIbHbIM JIMHUSAM/pa3/ienam
Kypca;

e 1aéT mpUMeEpHOE paclpenesieHre yueOHOr0 BpEMEHH, PEKOMEHYEMOT 0 AJsl U3y YeHHUS
OTIENbHBIX TEM;

e [penyaraeT MPUMEPHYI TOCIEIOBATEIbHOCTh HM3YyUYEHHUS ydeOHOro marepuana ¢
y4€TOM JIOTUKU IIOCTPOEHUS Kypca, BHYTPUIIPEAMETHBIX U MEXITPEIMETHBIX CBSI3€H;

e JaéT METOAMYECKYI0 MHTEpPIpEeTaluio LeJded W 3a7ady H3y4deHHs IpeaMera Ha
yrayOnEHHOM ypOBHE C y4€TOM COBPEMEHHBIX MPUOPUTETOB B CHUCTEME CPETHEro
ob1ero o0Opa3oBaHus, COAEPKATEILHON XapaKTEPUCTHKH IUIAHUPYEMBIX Pe3yJIbTaTOB
OCBOGHUSI OCHOBHOH 00pa3oBaTelbHON MpOTrpamMMbl CpPEedHEro o0Imero oOpa3oBaHHs



(JIMYHOCTHBIX, METANpPEIMETHBIX, IPEIMETHBIX), a TAK)KE C yUETOM OCHOBHBIX BHJIOB
y4eOHO-IIO3HABATENIbHbIX JEHCTBUI OOy4aroLerocss IO OCBOCHHUIO COZAEpKaHHS
npeaMeTa.

I[To BceM Ha3BaHHBIM MO3ULHUAM B IpOrpaMMe 10 XUMHH IPeayCMOTpEHa
IIPEEMCTBEHHOCTh C OOy4Y€HHEM XUMHUU Ha YPOBHE OCHOBHOro oOmiero oOpa3oBaHus. 3a
mpeneiaMd  yCTAaHOBIIGHHOM TPOrpaMMOil MO XUMHH  00s3aTebHOW  (MHBApUAHTHOM)
COCTaBJISIIOLICH cojepxaHus yueOHOro npeamera « XUuMHUsD 0CTa€Tcs BO3MOXHOCTh BbIOOpa €ro
BAapHaTUBHOM COCTABJIAIOIIEH, KOTOPasl JOKHA ONPENEIATHCS B COOTBETCTBUM C HAIIPAaBICHUEM
KOHKPETHOT O POt 0O0yICHHSL.

B cootBerctBun ¢ koHuentyanbHbIMH mnosnoxeHusMu @PI'OC COO o HazHaueHUH
npeaMeToB 0a30BOro M yriy0aEHHOro ypoBHEH B cucremMe auddepeHmpoBaHnHOro o0y4eHus Ha
YPOBHE CpeIHEro o0Iero oopa3oBaHHs XUMHUS Ha YPOBHE YIIIyOJEHHOTO M3y4EHUS HaIrpaBlieH
Ha peaJM3allii0 IPEEeMCTBEHHOCTH C IOCIAEAYIOIMM 3TaloM MOJIY4YEHHs] XHMHUYECKOIo
oOpa3zoBaHMsI B paMKax M3y4€HHs CIEHHMAIbHBIX €CTECTBEHHO-HAYUYHBIX M XHMHYECKHX
JUCLUUIUIMH B By3aX M OpraHU3alUsAX CPEAHEro npodeccuoHaabHOro oopaszoBanus. B aToii cBszu
u3ydyeHue mnpeamera «XUMHUS» OPUEHTHPOBAHO MPEUMYILECTBEHHO Ha pacllMpeHue u
yriyOJeHne TEeOpeTHYeCKOM U NPAaKTUYECKOH IOATOTOBKM OOYy4aloLIMXCs, BBIOpABIIMX
onpenenéHHbIi npoduib 00y4eHus, B TOM YHCIIE C MEPCIEKTUBON MOCIEAYIOIIEro MOMydeHUs
XHMHUYECKOro 00pa3oBaHMs B OpraHu3alusax npodeccuoHaabHoro oopazopanus. Hapsaay ¢ atum,
B cBere TpeboBanuii ®I'OC COO k mninaHupyeMbIM pe3yJbTaTaM OCBOEHHUS (henepabHOi
00pa3oBaTEIbHON MPOrpaMMBbl CpEIHEro 0o0Iero o0pa3oBaHMs M3ydeHHUE IpeaMeTa «XUMHUS»
OPHEHTHPOBAHO TaKXe Ha pelIeHHE 3a]]a4 BOCHIUTAHUS U COL[MAIILHOTO Pa3BUTHS 00y4arOLIUXCs,
Ha (hOpMHUPOBAHUE y HUX OOIIEHHTEUIEKTYaIbHbIX YMEHUH, YMEHUN pallMOHaIN3aUuu y4eOHOro
Tpygda ©  OOOOHIEHHBIX CHOCOOOB  JEATEIBHOCTH, HWMEIOIINUX MEKIUCIUTUIMHAPHBIH,
HaAMPEIMETHBIA XapaKTep.

CocraBnsonMu mpenMera «XuUMHS» Ha YPOBHE YIIIyOJIEHHOTO H3yYeHHUs SBIAIOTCS
yriyonéHnele Kypebl — «Opranudeckas xumusi» U «OOmas U Heopranudeckass xumus». [lpu
OIpENEICHUH TOAXO0B K OTOOpPY M CTPYKTYpHOH OpraHM3allud COJEpXkaHUS ITUX KYypCOB B
Iporpamme o XuMuu 3a ocHoBY NpHHATH nosokeHuss ®PI'OC COO o paznuuuax 6a3oBoro u
yriyOEHHOT O YPOBHEN M3YyUEHHUs NIpeaMeETa.

OcHoBy coxpepxaHus KypcoB «Opranunyeckas xumus» U «OOLias u HeopraHudeckas
XUMUSD COCTaBJISIET COBOKYIHOCTh MPEIMETHBIX 3HAHUI M yMeHUi, OTHOCAImUXCcsS K 6a30BOMY
YPOBHIO M3Y4eHHs IpeaMera. JTa cUCTeMa 3HAHUN I0JydaeT ONpeAelNEHHOe TEOpPEeTHUYEecKoe
JIONIOJIHEHUE,  IO3BOJIIONIEE  OCO3HAHHO  OCBOUTh  CYLIECTBEHHO  OoJbIuil  00BEM
¢axTonornyeckoro Marepuana. Tak, Ha yriyOJ€HHOM ypOBHE U3ydeHHs IpeaMmeTa obecredeHa
BO3MOXKHOCTb 3HAUUTEJIbHOTO YBEJIMYEHHUs O0O0BbEMa 3HAHUM O XUMHUYECKHX OJJIEMEHTax H
CBOIMCTBAaX MX COEIMHEHHH Ha OCHOBE PACILIMPEHUs U YriyOJieHUs MPEACTaBICHUNH O CTPOCHUU
BELIECTBA, XMMHUYECKON CBS3M M 3aKOHOMEPHOCTAX IPOTEKaHUs peakluii, paccCMaTPUBAEMBbIX C
TOYKHU 3PEHUS XUMHUYECKOM KHMHETUKU U TEPMOAMHAMUKH. V3yueHue nepuonyeckoro 3akoHa u
[lepuoanueckoil  cucreMbl XMMHUYECKHX  JJEMEHTOB  0Oa3upyeTcs Ha  COBPEMEHHBIX
KBaHTOBOMEXAaHUYECKHX MPECTABICHUSIX O CTPOCHUU aTOMa. XUMHUYECKas CBA3b OOBSICHIETCS C
TOYKU 3PEHUsI DHEPreTUUYEeCKUX H3MEHEHHH npu e€ o0pa3oBaHMM M Pa3pyLIEHUHU, a TAKKE C
TOYKM 3pEHHUs MeXaHW3MoB e€ oOpa3oBaHus. l3ydyeHune TUINOB peakuuil JOMOIHSETCS
(bopMHpOBaHUEM TPEACTaBICHUI 00 AMEKTPOXUMHUYECKUX MpoLieccax M AJIEKTPOJIN3€e paciljlaBoB
U pacTBOPOB BeEIIECTB. B Kypce OpraHMyeckod XHMHUU NPHU PACCMOTPEHHUHM PEAKIMOHHOMN



CIIOCOOHOCTH COEIMHEHUH yaemnseTcs 0co0oe BHUMaHKE BOIpocaM 00 3JIeKTPOHHBIX d(pdekTax,
0 B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX M MEXaHU3MaX PEaKLUH.

Ocoboe 3HaueHuEe UMEET TO, YTO Ha COAEPKAHUE KYpPCOB XUMHUH YIiyOnIEHHOrO ypOBHS
U3Yy4eHHUs I KJaccoB ompenenéHHoro npoduis (TyiaBHBIM 00pa3oM Ha HUX CTPYKTYypy U
XapakTep JOMOJIHEHUH K o0LIel cucTeMe NMpeAMETHBIX 3HaHUM) OKa3bIBAIOT BIMSHUE CMEXHbIE
npeameTsl. Tak, HampuMmep, B COAEpKaHMM MpeAMeTa sl KIacCOB XUMHUKO-(DHU3MYECKOTo
npoduist 60JbII0E 3HAYCHHE OYIyT UMETh dJIEMEHThl y4eOHOro MaTepuasa Mo o0mieil XuMuu.
[Ipn m3yueHMM mpeaMeTa B JAaHHOM Cllydyae akKIeHT OyAeT caelaH Ha OOLIHOCTh METOJOB
MO3HAHUs, OOIIHOCTh 3aKOHOB M TEOPUH B XMMHMU U B (PU3MKE: aTOMHO-MOJIEKYJSIpHAs Teopus
(MomekynsipHas Teopus B (PU3MKE), 3aKOHBI COXPAaHEHHMS MAacChl W DHEPruHu, 3aKOHBI
TEPMOAMHAMHUKH, JIEKTPOJIN3a, IPECTABIECHUS O CTPOEHUH BEIIECTB U APYTOE.

B T0 ke Bpems B copepxkaHUM IpeaMeTa 111 KJIaCCOB XUMHUKO-OMOJIOrHYECKOro npoduis
OonpIIMK yIeNbHBIA Bec Oy/leT UMETh OpraHndeckas XUMusA. B 3Tom ciyyae mpenoctaBiseTcs
BO3MOXKHOCTB U1 60Jiee 00CTOSITEIBHOTO PACCMOTPEHUS XUMUYECKOH OpraHu3aluy KIeTKH Kak
OMONIOrMYECKOH CHCTEMBI, B COCTaB KOTOpPOH BXOIAT, K IpUMEpY, TaKHe CTPYKTypHbIE
KOMITOHEHTBI, KaK JIMIUIbI, OEIKH, YIJIeBOIbI, HYKJIEHHOBBIE KUCIOTHl U japyrue. Ilpu stom
3HaHHUA O COCTAaBE€ U CBOMCTBAxX NPEACTABUTENIECH OCHOBHBIX KJIACCOB OPraHMYECKUX BEIIECTB
CITy’KaT OCHOBOM JJIs1 U3Y4E€HHUs CYLIHOCTH MpoLeccoB (POTOCUHTE3A, AbIXaHUS, TUIIEBAPCHHUS.

B nnane ¢opmupoBaHHMs OCHOB HAy4yHOI'0 MHMPOBO33PEHMS, OCBOECHHUS OOIIEHAY4HBIX
METO/I0B TIO3HAHUS U ONbITA MPAKTUYECKOr0o MPUMEHEHUS HayYHbIX 3HAHUN U3ydeHHE NpeaMeTa
«XuMus» Ha YriayOJ€HHOM YpOBHE OCHOBAaHO Ha MEXIPEIMETHBIX CBS3IX C Y4eOHBIMU
IpeaMeTaMu, BXOISIIMMU B COCTaB MPeIMETHbIX obsacTeil «EcTecTBeHHO-HayuHbIE TPEIMEThD,
«MatemaTuka 1 nHpopMaTuka» 1 «Pycckuil I3bIK U JIMTEPATypay.

[Tpu us3ydyeHuu yuebGHOro mnpenMera «XUMHs» Ha yriIyOJEHHOM ypOBHE TakXkKe, Kak Ha
YpPOBHE OCHOBHOTO U CpeaHero oOmero oOpa3oBanus (Ha 0a30BOM ypOBHE), 3amadeit
MEPBOCTENICHHON 3HAYMMOCTU SIBJIAETCS (POpMUpOBaHME OCHOB HAyKH XHMHHM Kak O00JIACTH
COBPEMEHHOI'0 €CTECTBO3HAHUS, IPAKTUYECKOM JEATENbHOCTH YENOBEKa M OIHOro W3
KOMIIOHEHTOB MUPOBOM KyJbTyphl. PelieHue 3Tol 3agaun Ha yriayOJIEHHOM ypOBHE M3Yy4EHUs
IIpeaMeTa NMpeAnonaraeT pealn3aluio TaKUX 1eNeH, Kak:

e (QopMupoBaHHE NMPEICTABICHHUA: O MATEPHAILHOM €IMHCTBE MHpa, 3aKOHOMEPHOCTSIX U
MO3HABAEMOCTH SIBJICHUN MTPUPOIBI, O MECT€ XMMHHM B CHCTEME ECTECTBEHHBIX HayK U eé
Belylllell poiu B OOecrneueHUH YCTOWYMBOTO Pa3BUTUSI UYEIOBEUECTBA: B PELICHUU MpoOiieM
9KOJIOTMYECKON, SHEPreTHYeCKON U NUIEeBON 0e30IaCHOCTH, B Pa3BUTUU MEIUIIMHBI, CO3JlaHUU
HOBBIX MaTepuajioB, HOBBIX MCTOYHUKOB SHEPruH, B OOECIHEUEHUU PpaAILMOHAIBLHOIO
IPUPOIONIONB30BaHUS, B (POPMUPOBAHUM MUPOBO33PEHHS U 00IIel KyIbTypbl UEJIOBEKa, a TAKKE
9KOJIOTUYECKU OOOCHOBAHHOI'O OTHOLIEHMSI K CBOEMY 3/10POBbIO U IPUPOIHOM CpEE;

® OCBOGHHME CHUCTEMbl 3HAHHUH, JEXKAallUX B OCHOBE XUMHUYECKOW COCTABIIAOILEH
€CTECTBEHHO-HAaY4YHO! KapTUHBI MUpa: QyHIaMEHTAIbHBIX NOHITUH, 3aKOHOB U TEOPUH XUMUH,
COBPEMEHHBIX IPEJCTABJICHUN O CTPOEHHH BEIIECTBAa HAa PA3HbIX YPOBHAX — aTOMHOM, HOHHO-
MOJIEKYJISIPHOM, HAJIMOJIEKYJISIPHOM, O TEPMOJNHAMUYECKMX U KHHETHYECKUX 3aKOHOMEPHOCTSIX
IIPOTEKAHUsI XMMHUYECKUX PEaKUUi, O XUMUYECKOM PaBHOBECUH, PAacCTBOpPaX U JUCIEPCHBIX
cHCcTeMax, 00 OOLIMX HayYHbIX IPUHLIMIIAX XMMHYECKOI'O IPOU3BOJCTBA;

e (QopMupoBaHue y OOy4aroIIUMXCs OCO3HAHHOI'O MOHUMAaHHMS BOCTPEOOBAHHOCTU
CHUCTEMHBIX XUMUYECKUX 3HAHUN i1 OOBSCHEHMs KIIIOUEBBIX UACH W MpobieM COBpEeMEHHOMN
XUMUH, JUII OOBSICHEHHS] M IPOrHO3MPOBAHUS SBICHUH, MMEIOIIUX E€CTECTBEHH O-HAyUYHYIO
MPUPOJLY; TPAMOTHOI'O PEIleHUs MPoOJIeM, CBA3aHHBIX C XUMUEH, MPOrHO3UPOBAHUS, aHAH3a U



OLIEHKHU C MO3ULHUN dKOJIOTHYECKON 06e30MacCHOCTH MOCENCTBUN OBITOBOI M MPOU3BOICTBEHHON
JEATENbHOCTH YEJIOBEKa, CBS3aHHOM C XUMHYECKHM IPOM3BOACTBOM, HWCIOJIb30BAHUEM U
nepepaboTKOM BEIECTB;

e yrioyOJeHue MPEACTaBICHUH O HAyYHBIX METOJax ITO3HAHUS, HEOOXOJMMBIX IS
puoOpeTEeHNs] YMEHUN OPHEHTUPOBATHCS B MUPE BEIIECTB U O0BSICHEHUSI XUMUYECKUX SBIICHUH,
UMEIOIIMX MECTO B IPUPOJIEC, B MPAKTUYECKON JEATEILHOCTH U TTOBCETHEBHOM KU3HHU.

B mmaHe peamuzanuy TEpBOOYEPENHBIX BOCHHUTATEIBHBIX W PAa3BUBAIOMINMX (DYHKIIHA
I[EJIOCTHONH CHCTEMBI CPEIHEro oOIiero oOpa3oBaHUs MPHU W3YYCHHH TpeaMera «XUMHS» Ha
yr1yOJIIEHHOM YPOBHE 0COOYIO aKTYaIbHOCTh MPUOOPETAIOT TaKKUe [EH U 3a]]a4H, KaK:

e BoCIHMTaHHE YOEXKIEHHOCTHM B IMO3HABAEMOCTH SIBJICHUH TIPUPOIBI, YBAXKEHUS K
mpoleccy TBOPUYECTBA B O0JIACTH TEOPETHYECKUX M TPUKIATHBIX HCCICIOBAHUH B XHMUH,
(bopMHpOBaHUE MUPOBO33PEHHUSI, COOTBETCTBYIOLIIETO COBPEMEHHOMY YPOBHIO Pa3BHTHUS HAYKH;

® pa3BUTHE MOTHBAIMM K OOYYEHHIO W TMO3HAHUIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO U
CaMOBOCITUTAHUIO HA OCHOBE YCBOEHUS 00IIEUETOBEYECKUX IEHHOCTEH;

® pa3BUTHE TIO3HABATEILHBIX WHTEPECOB, HMHTEUIGKTYAIBHBIX ¥  TBOPYECKUX
cnocoOHOCcTel  oOydaromuxcs, (OpPMUPOBAHME Yy HHUX CO3HATEIBHOIO OTHOIIEHUS K
caMo0o0pa30BaHUI0 M HENPEpPbHIBHOMY  OOpa3oBaHHMIO  KaK  YCJIOBHUIO  YCHEIIHOM
npodecCHOHATbHOW M OOILIECTBEHHOW AeSITeTbHOCTH, OTBETCTBEHHOI'O OTHOIICHUS K CBOEMY
3II0POBBIO M MOTPEOHOCTH B 3J0POBOM 00pa3e KU3HU;

e (dopMHpOBaHHME YMEHHH U HAaBBIKOB pa3yMHOr'0 MPUPOIONOIL30BAHUS, DPA3BUTHE
9KOJIOTMYECKON KYJIbTYphl, MPUOOPETEHHE ONbITa OOIECTBEHHO-TIOJE3HON HSKOJIOTHUYECKOU
NS TebHOCTH.

OO01ee 4yuCIO 4acoB, MPEAYCMOTPEHHBIX ISl M3Y4YEHHUS XUMHUU Ha YriIyOJIEHHOM YypOBHE
cpenHero obmiero odpaszoBanusi, coctaBisier 204 gacoB: B 10 kmacce — 102 gaca (3 4daca B
Henemo), B 11 kiacce — 102 gaca (3 gaca B Hezeno).

COJAEP)KAHUE OBYUYEHUSA
10 KJIACC
OPI'AHUYECKASA XUMUA

TeopeTnyeckne 0CHOBbI OPraHNYeCKOM XMMHH.

[IpenmMeT ¥ 3HAUYeHHWE OPraHMYECKOM XUMHH, TPEACTAaBIEHHE O MHOroo0pa3uu
OpPraHNYEeCKUX COCIMHEHUM.

DJIeKTPOHHOE CTPOEHME aToMa yriepofa: OCHOBHOE U BO30YXIEHHOE COCTOSHUS.
BaneHTHBIE BO3MOKHOCTH aTOMa yriaepona. XMMHUYECKasl CBSI3b B OPIraHUYECKUX COEINMHEHUSX.
Tunel rubpuan3anuu aToOMHBIX opOuTanel yriepoja. MexaHu3Mbl oOpa3oBaHUsI KOBAJEHTHOMN
cBsi3U (OOMEHHBI U JJOHOPHO-aKUENTOpHbIN). Tumsl nepekpriBaHUsl ATOMHBIX OpOUTajiel, o- u
n-cBsi3u. OnuHapHas, ABOMHas M TpoiHas cBs3b. CHocoObl pa3pbiBa CBsA3€d B MOJEKYJax
opraHn4eckux Bemiects. [lonaTre o cBOOOTHOM pagukae, HyKiIeouie u aaeKTpoduie.

Teopus cTpoeHHs OpraHudeckux coequHeHud A.M. bBytiepoBa U COBpPEMEHHBIE
MPEJCTaBICHUS O CTPYKTYPE MOJIEKYJ. 3HaUEHHUE TEOPUU CTPOEHUSI OPraHMYECKUX COETUHEHUH.
Mounekynsipable M CTpYKTypHble (opmyibl. CTpykTypHble (OpMYJbl pPa3IUYHBIX BHUIOB:
pa3BEépHyTas, CoOKpail€HHas, ckenetHas. HM3omepus. Buasl H30Mepuu: CTPYKTYypHas,
IPOCTPAHCTBEHHAs. OJIEKTPOHHbIE AP EKTHl B MOJIEKYJaX OPraHMYECKHX COEIWHEHUH
(MHIYKTUBHBIA 1 ME30MEPHBIN Y((EKTHI).



[IpencraBnenue o knaccuuKaluy opraHu4eckux BemecTs. [lonsaTre o GpyHKIHOHANBHOM
rpynne. ['omonorusa. I'omonoruueckue psaapl. CuctemaTideckass HOMEHKIIATypa OPraHU4EeCKUX
coenqunennii (IUPAC) u TpuBHasibHbIC HA3BAHUS OTACIBHBIX MPECTABUTEIICH.

OcobenHocty ¥ KiIaccupUKanus  opraHudeckux  peakuuid.  OKUCIUTENBHO-
BOCCTAaHOBHUTEIBHBIC PEAKIIUH B OPraHUYECKOW XUMUMU.

OKCIEPUMEHTAIBHBIE METO/Ibl N3YyYEHHs BEIIECTB U MX NPEBPAILECHUI: 03HAKOMIIEHHE C
o0pa3liaMM OpraHMYecKHUX BEIeCTB M MaTepHalaMHd Ha MX OCHOBE, OIBITHI MO MPEBPAIICHUIO
OpraHMYeCKUX BEIIeCTB TNpW HarpeBaHWu (IJIaBJeHHE, OOYIIMBaHWE W  TOpEHHe),
KOHCTPYHPOBAaHHUE MOJICJIE MOJIEKYJI OPraHUYeCKUX BEIECTB.

YrieBoaopoasl.

Ankanbl. ["'oMonorudeckuii psii aJkaHoB, o0mIas (GopMyina, HOMEHKIATypa W HU30MEpHsl.
DNEKTPOHHOE U HPOCTPAHCTBEHHOE CTPOCHHE MOJICKYJ aJKAHOB, SP -THOPUIM3AIHS aTOMHBIX
opOutaneii yrieposaa, 6-cBsizb. DU3NYECKUE CBOWCTBA ATKAHOB.

XUMUYECKHE CBOMCTBA AJIKAHOB: PEAKIUU 3aMEIIeHMs], U30MEPU3ALUH, 1ETUIPUPOBAHMS,
UUKIW3alY, [HpOINA3a, KpeKuHra, ropeHus. IlpeactaBieHue o MexaHH3ME peakLUM
paavKaIbHOIO 3aMEILECHHUS.

Haxoxnenue B mpupozae. CriocoObl MoTy4eHUs U MPUMEHEHUE aJIKaHOB.

[Muknoankanel. O6mas Gopmysna, HoMeHKIaTypa U uzomepusi. OCOOEHHOCTH CTPOCHUS U
XMMHUYECKUX CBOWCTB MaibIX (LMKIOMPOMAH, LMKIOOyTaH) M OOBIYHBIX (IMKJIONEHTAH,
LUKJIOT€KCaH) LHUKJI0aJIKaHOB. CrIoCOOBI OMyUEHHUs U IPUMEHEHHE IUKJI0AIKaHOB.

Ankenbl. ["'oMonmornueckuii psj ajnkeHoB, o0mmas Gopmyina, HOMEHKIATypa. DIESKTPOHHOE
¥ IPOCTPAHCTBEHHOE CTPOCHHE MOJNEKYI AlKEHOB, SP°-THOPHIM3AINA ATOMHEIX OpOHTANCH
yriepoja, 6- u n-cBsizu. CTpyKTypHasi U TeoMeTpuueckas (1uc-Tpanc-) nzomepus. dusndeckue
CBOMCTBA aJIKEHOB. XHWMHUYECKHE CBOWMCTBA: PpEAKLUUU IPUCOCAVHEHMS, 3aMELICHUs B O-
MOJIOKEHUE MpPU JIBOWHOM CBA3M, NOJMMeEpu3anuu U okucieHus. [IpaBuno MapkoBHHMKOBA.
KaudectBeHHbIe peakiiuu Ha ABOMHYIO CBA3b. CIIOCOOBI MOJyUYeHUs U IPUMEHEHHE aJIKEHOB.

Ankaguensl.  Knaccudmkamus — ankagueHoB — (CONMpshKEHHBIC,  M30JMPOBAHHBIC,
Kymynupogantvle). (OCOOCHHOCTH JJEKTPOHHOI'O CTPOCHUS W XMUMUYECKHUX  CBOWCTB
CONpPsUKEHHBIX AMEHOB, 1,2- n 1,4-mpucoenunnenue. Iloaumepusanus cONpsHKEHHBIX JUCHOB.
CniocoObl OJTy4eHUsI ¥ IPUMEHEHHE aJIKaIUEHOB.

Anxunbl. ['oMonoruueckuii psij adkKuHOB, 00mIast GopMylia, HOMEHKJIATYpa U U30MEpHs.
DNEeKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJ ajJKHHOB, SpP-THOpUIM3ALUs aTOMHBIX
opOuTaneir yriepoga. PuU3NUecKHe CBOHCTBA aJIKWHOB. XHWMHUYECKHE CBOWCTBA: pPEAKIUH
IPUCOEIUHEHUs, TUMEPU3ALUN U TPUMEpHU3alMK, OKUcIeHUs. KucioTHble CBOICTBA aJIKUHOB,
UMEIOIIMX KOHIIEBYIO TPOHHYIO CBsi3b. KauecTBeHHbIE peakiuu Ha TPOWHYIO cBs3b. CrocoObl
NOJIyYE€HHUSI U IPUMEHEHHE aJIKUHOB.

ApomaTudecKkue yriieBoaoposl (apeHsl). 'oMmonoruueckuil psja apeHoB, odmias ¢popmyina,
HOMEHKJIATypa U U30Mepusi. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJbl OeH301a.
dusnueckue CBOWCTBA apeHOB. XMMHUYECKHE CBOMCTBA OEH30/la M €ro roMOJIOrOB: pEeaKIUuu
3aMelIeHus] B OEH30JIbHOM KOJblIE M YIVIEBOAOPOAHOM paguKaje, Peakiuu NPUCOEAUHEHUS,
OKHcIieHHe roMoJioroB 6ex3ona. [IpencraBienre 00 OpUEeHTUPYIOLIEM JEHCTBUU 3aMeCTUTENEH
B OCH30JIbHOM KOJblle Ha MpUMEpE aJKUJIbHBIX PaJHKalioB, KapOOKCUIbHOM, I'MAPOKCHIIBHOM,
aMUHO- ¥ HUTPOTPYMIbI, aTOMOB rajoreHoB. OCoOEHHOCTH XMMHYECKHX CBOMCTB CTHpPOJA.
[Homumepusamuss  ctupona. CrnocoObl  TOAydYeHHs] U HPUMEHEHHE  apOMaTHUYECKHX
YTII€BOAOPOIOB.



[Tpuponnsiii ra3. IlomytHeie HedTsHBIC Ta3bl. HedpTh u €€ mpoucxoxknenune. KameHHbIN
yroib W HPOAYKTHI ero mnepepadboTku. CrnocoObl mepepaboTku He(TU: MEPEroHKa, KPEKUHI
(TepMHUecKUii, KaTaTUTUYeCKUil), pudopmunr, nuponus. [IponykTel nepepaborku HedTH, UX
[IPUMEHEHUE B POMBIIIIIEHHOCTH U B OBITY.

['eneTnueckast CBsI3b MEX/ly pa3JIM4YHBIMH KJ1acCaMU yTIJIE€BOAOPO/IOB.

DNEeKTPOHHOE CTPOEHHME TIaJOreHIIPOU3BOJAHBIX YIJIEBOAOPOAOB. Peakuuu 3aMmemnieHus
rajjoreHa Ha THJAPOKCOTPYIIY, HUTPOrpynny, IUaHOrpyHIy, aMuHOrpymnmy. [lefictBue Ha
raJioreHNpPOU3BOIHBIE BOJAHOIO W  CIOMPTOBOrO pacTBopa mi€noud. BzaumoneiictBue
JUTAJIOTEHAJIKAHOB C MarHueM M IUHKOM. [IoHSTHE O METayjuIoOpraHMYecKUX COENMHEHUSX.
Hcnonp3oBaHue TrajJoreHNpPOM3BOAHBIX YIJIEBOJOPOAOB B OBITY, TEXHUKE W IPU CHHTE3E
OpPraHNYEeCKUX BEIECTB.

OKCIIepUMEHTAJIbHBIE METOJAbl HM3YYEHHUs BEIIECTB M UX MPEBPALICHUN: H3y4YEHUE
¢U3NUEeCKuX  CBOWMCTB  YrJ€BOAOPOAOB  (PacTBOPUMOCTH),  KAUECTBEHHBIX  PEAKIHH
YIIEBOJOPOIOB Pa3IMUHbBIX KiaccoB (oOecrBeurBaHUE OpPOMHON MM MOJIHOI BOJBI, pacTBOpa
NepMaHraHata Kajusi, B3aMMOJEHCTBHE aleTUIeHa C aMMHAYHBIM pPacTBOPOM OKCHJa
cepebpa(l)), kauecTBeHHOE OOHapy)XeHHE yriepojaa U BOAOPOAA B OPraHMYECKUX BEIIECTBaX,
NOJy4YeHHE JTUJIEHA W M3Y4YCHHE €ro CBOMCTB, O3HaKomyieHHe ¢ koJutekiusmu «Hedtb» u
«Yromp», ¢ oOpa3mamMu MJjacTMacc, KaydyKOB M PE3HMHBI, MOJEIHUPOBAHUE MOJEKYII
YIJI€BOI0POJIOB U TAJION€HITPOM3BOIHBIX YII€BOIOPOIOB.

Kucnopoacoaep:kamme opranudeckne coe{MHEHUsI.

[IpenenbHble ogHOaTOMHBIE crupThl. CTpoeHue MOJeKyJl (Ha HpUMepe MeTaHoja U
sTaHona). 'omonoruueckuii psan, odmas Gopmysa, U3oMepHs, HOMEHKIIaTypa U Kiaccu pukamus.
@dusuueckue CBONCTBA MpeAeNbHBIX OJHOATOMHBIX CIHUPTOB. BomopoaHble CBS3M MEXIY
MOJIEKyJlaMH CHUpPTOB. XHUMHUYECKHE CBOMCTBA: peaKUuu 3aMEIleHus, JeruapaTalui,
OKHCIIEHUS, B3aUMO/IECTBHE C OPraHUYECKUMHU U HEOpraHM4ecKUMHU Kuciotamu. KauecTBeHHas
peakiys Ha OAHOATOMHBIE CHUPTHI. JlelicTBME 3TaHOIAa M METaHOJIAa Ha OpraHU3M YeJOBEKa.
CrniocoObI MONTy4YeHUsl U IPUMEHEHUE 0THOATOMHBIX CITUPTOB.

[TpocTeie aupbl, HOMEHKIATYpa U u3oMepus. OCOOEHHOCTH (PU3NICCKUX U XUMUYECKUX
CBOMCTB.

MHoroatomMHbl€ CIUPTBI — 3TUIEHIVIMKOJb U TiMlepuH. PuU3ndyeckue U XUMUYECKHE
CBOMCTBA: pEAaKIMM 3aMELIEHUs, B3aUMOJECHCTBUE C OpPraHMYECKUMH W HEOPraHU4YEeCKUMU
KHCJIOTaMH, KaU€CTBEHHAs] peaklds Ha MHOroaTOMHbIE crupThl. IIpencraBienue o mexaHuzme
peakiuii HykieopuibHOro 3amenieHus. Jleficteue Ha opranu3m yenoBeka. CriocoObl MOTyYEHHUS
Y IIPUMEHEHHE MHOI'OATOMHBIX CIIUPTOB.

®enon. CTpoeHne MOJIEKYIIbl, B3aHMHOE BJIMSHUE TUIPOKCOTPYIIBI M OEH30JILHOTO A1pa.
Ousznueckue cpoiicTBa ¢deHoma. OcoOEHHOCTH XUMHUYECKUX CBOWCTB ¢eHona. KauecTBeHHBIE
peakiuu Ha QeHon Tokcuunocth (enona. CrnocoObl MONydYeHUsS W TpUMEHeHHe (QeHoa.
deHondopmanbaeruiHas cMoJa.

KapOoHuibHbIE COEOTUHEHMs] — albJerujibl M KETOHbl. OJEKTPOHHOE CTpPOEHUE
KapOOHWIBbHOM rpynnel. ['omosioruueckue psabl aibJerujioB U KETOHOB, olOmas Qopmyra,
n3oMepusi U HOMeHknaTypa. Pusnyeckue CBOWCTBA albJETHIOB W KETOHOB. XUMHUYECKHE
CBOMCTBA abJACTUJOB U KETOHOB: peakuuu npucoenuHeHus. OKHUCIEHHE alibJeru/oB,
KaueCTBEHHbIE peaklIUU Ha anpaeruabl. CrnocoObl MoidydeHUs U MPUMEHEHHE albJeru/ioB U
KETOHOB.

OOHOOCHOBHBIEC TpeneNbHbie KapOOHOBBIE KHUCIOTHL. OCOOCHHOCTH CTPOEHHUS MOJIEKYI
KapOOHOBBIX KHCIOT. M3omepuss u HomeHkiatypa. Pu3nyeckue CBOMCTBA OJHOOCHOBHBIX



NpeAeNbHbIX KapOOHOBBIX KHCJIOT. BomopomHbie cBsi3W MEXKIy MOJEKyJaMH KapOOHOBBIX
KHCIIOT. XUMHUYECKHE CBOWCTBA: KHUCJIOTHBIC CBOWMCTBA, PEAKUUS STepUPUKALNH, PEAKIUU C
ydacTHeM YTJIEBOAOPOAHOrO paaukana. OcCoOEHHOCTH CBOWCTB MypaBbUHOU KUCIOTHI. [loHsTHE
O MPOU3BOJIHBIX KapOOHOBBIX KUCIOT — CJIOKHBIX 3gupax. MHOorooOpa3ue kapOOHOBBIX KHCIIOT.
Oco0eHHOCTH CBOMCTB HEMpEeIbHbIX U apOMaTUYECKUX KapOOHOBBIX KUCIIOT, AMKApOOHOBBIX
KHUCIIOT, THAPOKCUKApOOHOBBIX KHUCIOT. IIpencraBurenn BHICIIMX KapOOHOBBIX KHCIIOT:
CTEapuHOBAsl, MAJIbMUTHHOBAS, OJICMHOBAS, .JUHOJEBAs, JUHONEeH08as KUCIOThl. CrocoObl
MOJIy4eHHs M IPUMEHEHNE KapOOHOBBIX KUCIIOT.

Crnoxnsie 3¢upsl. ['omonoruueckuii psin, odmas dopmyna, U30MepUs U HOMEHKJIATYpA.
dusnueckre U XMMUYECKHAE CBOMCTBA: TUAPOJIN3 B KMCJION U LICJIOYHON CpeJIe.

XKuper. Ctpoenue, puzndeckne ¥ XUMHUYECKHE CBOMCTBA KMPOB: THIAPOJIN3 B KUCIOH U
menoyHoit cpene. OcoOEHHOCTH CBOMCTB )KHPOB, COICPIKAIINX OCTATKH HEMPEACIbHBIX KUPHBIX
KuCnoT. XKupsl B ipupoze.

MBpbLT4 KaK COJM BBICIINX KapOOHOBBIX KHCIIOT, X MOIOIIEE JIeH CTBHE.

OO0mass xapakTepucTHKa yriaeBogoB. Kiaccuduxamus yrieBogoB (MOHO-, IH- U
nonucaxapuabl). MoHOcaxapuabl: TIIOKO03a, (PpyKTO3a, ramsakrosza, pubdosza, Ie30Kcupubdosa.
dusnyeckue CBOWCTBA M HaxoxaeHue B Ipupoae. PDorocuHTe3. XUMHUUECKHE CBOMCTBA
[JIIOKO3bl: pEaKUMM C YYaCTHMEM CHUPTOBBIX M aJbJETHJHOM Tpyln, CHOUPTOBOE W
MOJIOYHOKHCIOe Opokenue. IIpuMeHeHue TIMIOKO3bI, €€ 3HAYEHHE B IKHU3HEACATECIHLHOCTU
opranu3Ma. Jlucaxapuael: caxapo3a, MajbTO3a M JaKTo3a. BoccranaBimuBaromme u
HEBOCCTAHABJIMBAKOIIKME Aucaxapuabl. ['maponus aucaxapunaoB. HaxoxxaeHwe B NpUPOAE H
npuMeneHue. llonmucaxapunpl: Kpaxmall, TIMKOreH W 1ennoso3a. CTpoeHue MakpOMOJIEKYJT
KpaxMaJja, TJIMKOreéHa M UeUIojo3bl. DHU3MyecKkue CBOMCTBAa Kpaxmajda H UEJUIH0JI03bI.
XYWMHUYECKUE CBOMCTBA Kpaxmayia: THJpOJIN3, KAYECTBEHHAs peakuus C MOAOM. XHUMHUYECKHE
CBOMCTBA IIEJUTFOJIO3bI: THAPOIN3, TOTydeHHE d(HUPOB 11eIUTH0103bl. [ToHSATHE 00 HCKYCCTBEHHBIX
BOJIOKHaX (BMCKO3a, alleTaTHBIN MIENK).

DKCIepUMEHTAJIbHbIE METObl M3Y4YEHHs BEIIECTB U UX IPEBPAIEHUN: pacCTBOPUMOCTD
pa3IMYHBIX CIHPTOB B BOJE, B3aWMOJCHCTBHE 3TaHOJA C HATPUEM, OKHCIEHHE 3TUIIOBOTO
COUpTa B albJIeTH] HAa pacKaJi€HHOM MEIHON MPOBOJOKE, OKUCIEHUWE O3TUJIOBOTO CIHpTa
TUXpOMATOM Kayins (BO3MOXKHO MCIIOJIb30BAHUE BUACOMATEPHANIOB), KAYECTBEHHBIE PEAKIIMN Ha
anbaeruas (¢ ruapokcuaom auammuncepedpa(l) u rugpoxcuaom meau(ll)), peakuus raunepuHa
c rugpokcuoM Meau(1l), xumuueckue cBolicTBa pacTBOpa YKCYCHOM KHCJIOTHI, B3aUMOJCHCTBHE
pacTBopa riaoko3sl ¢ rujgpokcuaoM menu(ll), B3aumonelicTBue kpaxmana ¢ MOJAOM, PELIECHUE
SKCIEPUMEHTATIbHBIX 3aa4 1o TeMaM «CrnupTel 1 GeHoms», «KapooHnoBbie KUCIOTH. ClOXKHBIE
3hUpH.

A3oTcoep:kalue OpraHnyecKue coeJuHEeHHs.

AMUHBI — OpraHMuYecKMe MpOU3BOJAHBIE amMMmuaka. Kiaccupukanus aMHHOB:
anudaTHUeCKue U apoMaTUUECKHE; IEPBUYHBIC, BTOPHYHbBIE U TpeTuuHble. CTpoeHHE MOJIEKY,
obmrast popmyna, n3oMepus, HOMEHKJIATypa U (PU3UUECKHME CBOWCTBA. XMMHUYECKOE CBOMCTBA
amuQaTHYECKUX aMHUHOB: OCHOBHBIC CBOWMCTBA, AJKWJIMPOBAHHUE, B3aMMOJICUCTBHE NEPBUYHBIX
aAMUHOB C a30TUCTOM KUCJIOTOU. COJIM aJIKAIaMMOHUS.

AHUIVH — MPECTaBUTENIb AMUHOB apoMaTH4ecKoro psaa. CTpoeHue aHuinHa. Bzaumuoe
BIIMSIHUE TPYIIIT aTOMOB B MoJjieKyne aHmwimHa. OCOOCHHOCTH XMMHUYECKUX CBOWCTB aHWIIMHA.
KauectBennsie peakiuu Ha aHuiIuH. CrmocoObl MONyYeHUs U TpPUMEHEHHE alu(aTHdecKux
amuHOB. [lomyueHne aHuIMHA U3 HUTPOOEH30IA.



AmuHokucnorel. Homenknatrypa u  wu3omepus. OTnenbHble NPEACTABUTEIM  O-
AMUHOKHUCJIOT: IVIMLIMH, aJaHuH. PU3N4ecKue CBOMCTBA aMUHOKHUCIOT. XMMHUYECKHUE CBOMCTBA
AMUHOKHCIIOT Kak aM(OTEpHBIX OpraHMYEeCKUX COEJUHEHUH, peakuus IOJIMKOHJEHCALUH,
oOpa3oBaHME MENTUIHON CBs3U. buojornueckoe 3HaueHME aMUHOKHCIOT. CHHTE3 M THJIPOJIM3
MENTUOB.

benku kak mnpuponaHeie nosmMepbl. [lepBuuHas, BTOpMYHAs M TpETHYHAsl CTPYKTypa
0enkoB. XMMHMUYECKHE CBOICTBA OENKOB: TMAPOJM3, JACHATypallus, Ka4yeCTBEHHbIC PEAaKIIMM Ha
OemnKu.

OKcIlepUMEHTaJbHbIE METOJbl M3Y4Y€HMs BEIIECTB M MX IIPEBpAICHUN: pacTBOPEHHE
0enKOB B BOJIE, J€HATypalis OEIKOB MPH HArpEeBaHUM, IBETHBIC PEAKIMH Ha OCNIKH, pelieHne
SKCIEPUMEHTAIbHBIX 3aJady IO TeMaM «A30TCOJAEp)KallMe OPraHWYecKHe COEIUHEHUS» U
«PacriozHaBaHME OPraHUYECKUX COEIUHECHUIN.

BbicokoMo/1eKyJISIPHbIE COEIHHEHUS .

OCHOBHbIE TIOHATUS XUMHMH BBICOKOMOJIEKYJIIPHBIX COEIMHEHHIl: MOHOMEp, IOJIUMED,
CTPYKTYpPHOE 3BEHO, CTENEHb MOJUMEPU3aLUH, CpeaHsAs MoyeKyispHas Macca. OCHOBHbIE
METO/Ibl CUHTE3a BBICOKOMOJIEKYJISIPHBIX COEIMHEHUM — MOJIMMEpU3aLUs U MTOJIMKOHIEHCALIUSL.

[TonumepHsblie MaTepuasbl. [1nactmacchl (mosmmaTUIIEH, I OJIUTIPONUJIEH,
NOJIMBUHWIXJIOPHI, MOJIMCTUPOIL, HOJIMMETUJIM €TaKpUJIAT, NOJMKapOOHATHI,
nonudTUIeHTepedTanart). Y Tuiau3aius u nepepadoTka niaacTuka.

OnacToMepbl: HaTypalbHbIM  KayuyyK, CHHTETHMYECKHE Kaydyku (OyTaJueHOBBIH,
XJIOPOTIPEHOBBIN, U30MPEHOBBIN) U CUIMKOHBI. Pe3una.

Bonokna: HaTypasibHbIE (XJIONOK, IIEPCTh, MIENK), UCKYCCTBEHHBIE (BHCKO3a, alleTaTHOE
BOJIOKHO), CHHTETUYECKH € (KAllPOH U JIABCAH).

[Tomumepbl  cnenuanbHOro  Ha3HaueHUs  (TeaoH, KeBjiap, AJIEKTPONPOBOJSIIME
MOJIMMEpBI, OMopasaraeMble MOJIUMEpHI).

OKcIlepUMEHTaIbHbIE METO/bl U3yUEHUS BEIIECTB M UX IPEBPALICHUI: 03HAKOMIIEHUE C
oOpa3liaMi TPUPOAHBIX W HCKYCCTBEHHBIX BOJIOKOH, IUIACTMAcC, Kay4dyKoB, pelICHHE
JKCIIEPUMEHTAJIBHBIX 3a/1a4 10 TeMe «Pacro3HaBaHue MI1acTMacC U BOJIOKOH.

Pacuérnble 3anaumn.

Haxoxxaenue MoseKkysipHOi (hopMyJibl OpraHM4eCKOro COEIMHEHUS 10 MaCCOBBIM JIOJISIM
3JIEMEHTOB, BXOJAINIMX B €0 COCTaB, HaXOXKICHUE MOJEKYJSIPHOH (OPMYIBI OpraHUYecKOro
coeuHeHHs] 1Mo Macce (00BEMY) MPONYKTOB CropaHus, MO KOJIMYECTBY BellecTBa (Macce,
00bEMY) IPOAYKTOB PEAKIMH H/HIIM UCXOAHBIX BELIECTB, YCTAHOBICHUE CTPYKTYPHOU (POPMYITBI
OpPraHWYecKOro BEIIeCTBA HAa OCHOBE €ro XMMHUYECKHUX CBOMCTB WM CIIOCOOOB MONy4EHHUS,
OIIpEENIeHNE JIOJIH BBIX0/1a TPOIYKTA PEAKIIMH OT TEOPETUUECKHA BO3MOKHOTIO.

MexnpeaMeTHble CBS3H.

Peanuzauus MeXInpeaMEeTHBIX CBSi3ed NpPU M3y4EeHUU opraHudeckol xumuu B 10 kiacce
OCYILIECTBJISETCSI Yepe3 MCIOIb30BAaHHE KaK OOLIMX €CTECTBEHHO-HAYYHBIX MOHATUH, TaKk U
IIOHATHH, IPUHATHIX B OTAEIbHBIX IPEIMETAX €CTECTBEHHO-HAYYHOI O IINKJIA.

OO01me ecTeCcTBEHHO-Hay4YHbIE TOHATHUA: SBJIEHUE, HAay4yHbIH (aKkT, TMIIOTE3a, TEOpHs,
3aKOH, aHaJlu3, CUHTE3, Kiaccu@ukanus, HaOII0JE€HUE, H3MEPEHUE, IKCIEPUMEHT, MOJElb,
MOJIEJIMPOBAHUE.

®duznka: Marepus, aTOM, O3JIEKTPOH, HPOTOH, HEHUTPOH, MOJEKYyJa, SHEPreTHdeCcKUui
YPOBEHbB, BEIECTBO, TeJI0, 00bEM, arperaTHOe COCTOSHHE BEUIECTBA, (PU3NUYECKUE BEIUUYHHBI,
€IMHUIIBI U3MEPEHHUS, CKOPOCTh, JHEPrUs, Macca.



buonorus: kierka, opraHusm, 3KocucTteMa, duocdepa, MeTaboIu3M, HACIEICTBEHHOCTD,
aBTOTPO(HBIN M TeTepoTpOodHBIM THN NHTAHHS, OpoXKeHue, (OTOCHHTE3, AbIXaHUE, OenKu,
YTJIE€BOJbIL, KU PbI, HYKJICUHOBBIE KUCIIOTHI, ()epPMEHTHI.

['eorpadusi: mone3Hble HCKONAEMbIE, TOILIUBO.

TexHonorus: NuIIeBble NPOAYKTHI, OCHOBBI PAllMOHAJIBHOI'O IUTAaHUs, MOIOLINE CPEACTBA,
MaTepHalibl U3 UCKYCCTBEHHBIX U1 CHHTETUYECKUX BOJIOKOH.

11 KJIACC
OBLIAA U HEOPTAHUYECKASA XUMUSA

TeopeTnyeckue 0CHOBbI XMMUH.

AtoM. CocTaB aTOMHBIX siiep. XuMUUeckuil anemeHT. M3otonbl. CTpoeHne 371eKTPOHHBIX
000J0YeK aTOMOB, KBAaHTOBbIE YHCIAa. DHEPreTHYeCKHe YPOBHH M TOAYPOBHH. ATOMHBIE
opburamu. Knaccudukaius XUMHYECKUX DIEMEHTOB (s-, p-, d-, f-amemenTsl). Pacnpenencane
SJIEKTPOHOB IO AaTOMHBIM OpOMTANsIM. ODJIEKTPOHHBIE KOH(UTypalMd aTOMOB JJIEMEHTOB
IIEPBOr0—4ETBEPTOr0 IEPHOJOB B OCHOBHOM U BO30YXIEHHOM COCTOSHUHU, 3JIEKTPOHHBIE
KOH(QUTypaluy HOHOB. DJIEKTPOOTPHUIATETHHOCTb.

Ilepuognyeckuii 3akoH u Ilepuoamyeckas cucrema XuMHYeCcKHX dieMeHToB J[.U.
MenneneeBa. CBs3p nepuoaudeckoro 3akoHa u Ilepuogmueckoil cuCTEMbl XHMHMUYECKHX
3JIEMEHTOB C COBPEMEHHOM Teopuel CTpOEHUs aTOMOB. 3AKOHOMEPHOCTH M3MEHEHHUsI CBOWCTB
XMMHYECKUX DSJIEMEHTOB M 00pa3yeMbIX MMM MPOCTHIX U CIOXKHBIX BEIIECTB IO TpyIIaM H
nepuojaM. 3HaueHue nepuoanyeckoro 3akona /.M. Menneneesa.

XuMuueckast CBs3b. BBl XMMHUYECKON CBA3M: KOBAJECHTHAs, MOHHAs, MeETajulndecKas.
MexaHu3Mbl 00pa3oBaHusl KOBAJIEHTHOW CBSA3H: OOMEHHBIN U JOHOPHO-aKUENTOPHBIA. DHeprus
1 JuIHA CBA3U. [lonspHOCTh, HANIPABIEHHOCTh U HACBHIIAEMOCTh KOBAJEHTHOU cBs3u. KpaTHble
cBsA3U. BoopoaHas cBsi3b. MexMONIEeKyIsIpHbIE B3aUMOEH CTBHSI.

BaneHTHOCT, M BaJEHTHBIE BO3MOYKHOCTH aTOMOB. CBs3b JJIEKTPOHHOM CTPYKTYpBI
MOJIEKYJI C HUX T€OMETPUYECKUM CTPOCHHEM (Ha NpHUMeEpe COEIWHEHUH 3JIEMEHTOB BTOPOTO
epuoja).

IIpencraBineHne O KOMIUIEKCHBIX coeAMHEHMsX. (CocTaB KOMIUIEKCHOIO — HOHA:
KOMIUIEKCOOOpa30oBaTellb, JIMTaHAbl. 3HAUE€HUE KOMIUIEKCHBIX coenuHeHui. [loHste o
KOOPJAMHAMOHHON XUMHH.

BemecTtBa MOJEKYISApPHOrO M HEMOJEKYJSIPHOIO CTpOeHUsA. THIbl KPHCTaJUIMYECKUX
pelETOK (CTPYKTYp) U CBOWCTBA BEILIECTB.

[TonsTne o nucnepcHbix cucremax. Mctunuble pactBopsl. [IpencraBieHne o KOJIOUIHBIX
pactBopax. CrocoObl BBIpaXEHUs KOHIIEHTPAllUM PAcTBOPOB: MaccoBasi JOJsS BeEIIeCTBAa B
pacTBope, MOJIIpHas ~ KOHLIEHTpauus. HacellleHHble M HEHACBILIEHHBIE  PacTBOPHI,
pactBopuMocTh. Kpucraminoruaparsl.

Knaccudukanuss ¥ HOMEHKIaTypa HEOPraHMYECKHX BellecTB. |puBUATIbHbIE HA3BAHUS
OTJEJIbHBIX NIPEICTABUTENIEH HEOPraHMUYECKUX BEIIECTB.

Knaccudukanus XuMHYECKUX peakluii B HEOPraHMUECKOM U OpraHMYecKoi XUMUU. 3aKOH
COXPAaHEHMsI MACChl BEIIECTB; 3aKOH COXPAHEHHUs M IPEBPAILECHHS YHEPrUM IPU XUMHYECKHX
peaknusx. TemnoBsle 3¢ (PeKTbl XUMUYECKUX peakiuil. TepMoXuMUUecKue ypaBHEHHU .

CKOpOCTh XMMHUYECKON peakiuu, €€ 3aBUCUMOCTb OT pa3Ju4HbIX (akTopoB. ['oMoreHHbIe
U TeTeporeHHble peakuuu. Katanms u kataims3aTopsl.

OOpatuMble ¥  HEOOpaTUMBbIC peaknuh. XUMUYecKoe paBHoBecue. KoHcraHTa
XMMHUYECKOro paBHOBeCHsA. PaKTOPBI, BIUAIOIIAE HA IOJIOKEHUE XMMHUYECKOIO PABHOBECHS:



TemiepaTrypa, JaBJI€HUE W KOHIEHTPAlUMUMU BEUIECTB, ydyacTByrOUMX B peakuuu. [Ipunuun Jle
[arenbe.

OnekrpormTuueckas auccoumanusi. CunbHbie W ciabbie  AekTpoduThl. CTeneHb
nucconuanuu. Cpena BOAHBIX pacCTBOPOB: KMCIIOTHAs, HEUTpasibHAs, 1ieiaodHass. BogopoaHbri
noka3zatens (pH) pactBopa. ['unponus coneil. Peakiyu nonHoro ooMeHa.

OKuCANTENBHO-BOCCTAHOBUTEbHBIE peakuuu. CteneHb okucieHus. OKHCIUTENb U
BOCCTaHOBUTENb. IIpomecchl OKHUCIEHHMSI W BOCCTAHOBJECHHUS. BaxHeWIne OKUCIUTENU W
BOCCTAaHOBUTEIU. METOJ 3JIEKTPOHHOTO OaslaHca. DJIEKTPOJIU3 paCTBOPOB M PACIIJIABOB BEILIECTB.

OKClepUMEHTAJIbHbIE METOJbl H3Y4YEHHUs BEIIECTB M MX IMPEBpAILCHUN: pPa3JIOKEHUE
MEepPOKCHAa BOJOPOAA B MPUCYTCTBUU KaTalu3aTopa, MOAECIM KPUCTAUIMUYECKHX PEHIETOK,
MIPOBEJCHUE PEAKIUI HMOHHOrO OOMEHa, OIpPENEIEHUE Cpedbl PAcTBOPOB C IOMOILBIO
WHJIMKATOPOB, U3yUYCHHE BIMSHUS PA3JIUYHBIX (DAKTOPOB HA CKOPOCTh XUMHUYECKOW pEaKINU U
MOJIOXKEHUE XUMHUECKOTO PABHOBECHSI.

Heopranuueckass xumusi.

Ilonoxxenune HeMeraiuioB B Ilepuonudeckoi cucremMe XuUMHYECKUX 3yiemMeHToB J[.U.
MenneneeBa M OCOOCHHOCTH CTpPOEHHsS HUX aToMoB. Dusnueckue CBOWCTBA HEMETAIIOB.
AnnoTponus HeMeTaIoB (Ha MpUMepe KUCIopoaa, cepsl, pocdopa u yriepona).

Bonopon. Ilonydenue, ¢pusnueckue U XMMHUYECKHE CBOICTBA: peaKlIMU C METaIaMH H
HEMeTaJlaMU, BOCCTAaHOBUTEJbHBIE cBOWMCTBA. ['Mapuibl. TONIMBHBIE 3J1EMEHTHI.

I"anorensl. Haxoxnenune B mpupope, cnocoObl MOMydeHHUs, (pu3nueckue U XUMHYECKUE
cBoiictBa. ['anmoreHoBogopoasl. BaxHellnne KUCIOPOICOAEPKALIIME COEAUHEHUS TaJIOr€HOB.
JlaGopaTopHble U MPOMBIIIIEHHbIE CIOCOOBI MOMydyeHUs TajoreHoB. [IpuMeHeHne rajJoreHoB u
UX COCTMHEHUM.

Kucnopon, o3oH. JlaboparopHble M HpPOMBIIUIEHHBIE CHOCOOBI MOJyYEHHUS KHCIOpOJa.
dusnueckre M XHMHUYECKHE CBOICTBA W TNpPUMEHEHHEe Kuciopona u o30Ha. Okcuisl H
MEPOKCHIBI.

Cepa. Haxoxnaenue B mpupone, CIOcOObI MONy4YeHHs, (QHU3NYECKHE U XUMHUYECKHE
coiictBa. CepoBomopon, cynbhuasl. Oxcun cepsi(1V), okcun cepsi(VI). Cepaucrast u cepHast
KUCIOTBI M UX coyid. OCOOEHHOCTHM CBOMCTB cepHOM KHUCHOTHL. [IpuMeHnenue cepsl u eé
COCIUHECHHM.

Azor. Haxoxnenwe B TpUpOAe, CHOCOOBI MONyYEHUsS, (U3NYSCKHE W XUMHUYECKHE
cBoiicTBa. AMMMaK, HUTpUAbl. OKcuzabl a3oTa. A30THCTasi M a30THAs KHUCIOTHI M UX COJIU.
Oco0eHHOCTH CBOWCTB a30THOM KHCIOTHI. [IprMeHeHHe a30Ta M ero coeAuHEeHUH. A30THBIE
yI0OpEeHHUsL.

®ocdop. Haxoxnenue B mpupoje, CHocoObl MONydeHUs, (Pu3nueckue M XUMHYECKHe
cpoiictBa. Dochuapl u dochun. Oxcuabl ¢ocdopa, dochopHas kKucaoTa U €€ CONH.
[Tpumenenue dpocdopa u ero coenunenuii. @ochopHbie ya1o0OpeHus.

VYrnepon, HaxoxaeHue B mpupoae. AmmoTponHbie Monudukanuu. Ddusmyeckue u
XMMHUYECKHE CBOMCTBA IPOCTHIX BEIIECTB, 0Opa3oBaHHBIX yriaepoaoM. Oxcun yriaepona(ll),
okcun yrinepona(IV), yronpHass kuciora u €€ conud. AKTUBHUPOBAHHBIM yroiib, aacopOIMs.
Oymnepenbl, TrpadeH, yriepoaHble HaHOTpYOku. I[IpumMeHeHHME MpPOCTBIX  BEIIECTB,
00pa30BaHHBIX YIIEPOAOM, U €0 COCTUHEHUH.

Kpemuuii. Haxoxxnenue B mpupoze, cnocoObl MOTydyeHus, (pU3NUYECKHe U XUMHUYECKHE
coiictBa. Oxcun kpeMuusi(IV), kpeMHueBasi KucnoTa, CUIUKAThl. [IpuMeHeHne KpeMHusl U ero
coenquHeHui. CTeKJ10, ero nojayyeHue, BUJIbl CTeKIa.



[Tonoxxenue meramioB B [leproguueckoii cucTeMe XUMHUYECKUX 31eMeHTOB. OCOOEHHOCTH
CTPOEHHUS MIEKTPOHHBIX 000J104eK aToMOB MeTauioB. O6mue pu3nyecKkue CBOHCTBAa METAIIOB.
[Ipumenenue metaiuioB B ObITY U TexHUKe. CIljlaBbl METAJJIOB.

DNEeKTPOXUMHUYECKUI Pl  HampsbkeHuid MeTaioB. OOmme crmocoObl  MOTydeHus
METaJUIOB: TUAPOMETAJUTYPIHysl, IMPOMETAILTYprus, dneKkTpoMeraintyprus. Ilonsarue o koppozuu
MeTasioB. CriocoObl 3alIUThl OT KOPPO3HUH.

OObmas xapakrtepuctiuka metanaoB [A-rpynmsl Ilepuonnyeckoil cuCTeMbl XMMHUYECKUX
aneMeHToB. HaTpuii u kamuii: momydenue, pusnueckue U XUMHUYECKHE CBOWCTBA, MPHUMEHEHUE
IIPOCTBIX BEILECTB U UX COCIAMHEHUMN.

O6mas xapaktepucruka MmeTannos IIA-rpynnsr Ilepuognueckoit cuCTEMBl XMMHMYECKHX
SJIEMEHTOB. MarHuii W KanbIMW: TMOJydeHue, (GHU3MUECKUe ¢ XUMHUYECKHE CBOMCTBA,
IIPUMEHEHHUE MPOCTBIX BEIECTB U X cOeAMHEHUH. JKECTKOCTh BO/BI M CIIOCOOBI €€ yCTpaHEHHU .

AOMUHUH: TOTydeHue, PU3NYEecKre U XMMUYECKHE CBOKMCTBA, MPUMEHEHHE IPOCTOro
BEIIeCTBA U €ro coenuHeHWil. AMQoTepHbIe CBOMCTBa OKCHIAa M THIPOKCUIA AIIOMHUHUA,
TUAPOKCOKOMIIJIEKCHI ATFOMUHUS.

OObmas xapakTepucTuka MerajuioB nobounsix noxarpynn (b-rpynm) Ilepuoanueckoit
CUCTEMbl XUMUYECKUX AJIEMEHTOB.

duznueckue 1 XMMHUYECKUE CBOICTBA XpoMa U ero coequHeHui. OKCUIbl U TUIPOKCHIbI
xpoma(Il), xpoma(Ill) u xpoma(VI). XpomaTel U TUXpOMAaThl, UX OKHCIUTEIBHBIC CBOMCTBA.
[Tosny4uenue u npuMeEHEHHE XpOMa.

dusznueckue M XUMUYECKHME CBOWCTBA MapraHua M €ro coelrHeHuil. BaHelmme
coequnenust mapranna(ll), mapranua(IV), mapranna(VI) u mapraama(VII). [lepmanranat kamus,
€ro OKMCJIUTEIIbHBIE CBOMCTBA.

duznueckue 1 XUMUYECKHE CBOMCTBA JKeJe3a U ero coeqnHeHnil. OKCuabl, THIPOKCUIBI U
coiu xkene3a(Il) u sxeneza(Ill). [Tonyuenne u mpuMeHEHHME JKelle3a U €ro CIIaBOB.

Pu3nUecKre 1 XUMHUYECKUE CBOMCTBA MENH U €€ coeauHeHni. [lonyuenne u npumeneHne
MeIU U €€ CoOeqUHEHUI.

[luHK: mony4yeHue, Gpu3nYeckue U XUMHUECKHe CBoKcTBa. AM(OTEpHBIE CBOICTBA OKCHIA
U TUAPOKCUA [IMHKA, TUAPOKCOKOMIIIEKCHI IMHKA. [I[puMeHeHne NMHKa U €r0 COCUHEHUN.

OKCIIEepUMEHTAJIbHBIE METOAbl HM3YYEHHUs BEIIECTB W UX IMPEBpAIICHUI: H3ydeHHE
00pa3IoB HEMETaIOB, TOpPeHUe cepbl, ¢ochopa, xKemeza, MarHus B KHUCIOPOAE, HU3YyUeHHE
KOJUIEKIIMM  «MeTamnel M CIUIaBbl», B3aUMOJEWCTBHE WIEJOYHBIX M ILIEJIOYHO3EMENbHbBIX
METAJIJIOB C BOJOW (BO3MOXKHO HCIIOJNb30BaHHE BUEOMATEPHUANIOB), B3aMMOECHCTBHE ITUHKA U
JKeJle3a ¢ pacTBOpaMM KHUCJIOT M IIeJI04 e, KAUeCTBEHHbIE PEAKLIUU HA HEOPTraHUYECKUE AHUOHBI,
KaTHOH BOJOPOJAA M KaTHOHBI METaJUIOB, B3aUMOECHCTBUE THAPOKCUIIOB AJIOMUHUSA U IIUHKA C
pacTBOpaMM KUCJIOT U IIEN0Yel, pelIeHre KCIepUMEHTAJIbHBIX 3a/1a4u 10 TemaM «['anorensn»,
«Cepa u e€ coenuHeHHUs», «A30T U (Hochop 1 UX COCAUHEHUS», « MeTallIbl TIaBHbIX MOATPYIIID,
«MeTtanibl TOOOYHBIX MOATPYIIII».

XuMus M )KM3Hb.

Posip xuMuu B obecnedeHnn ycTOHYMBOrO pa3BUTHS yenoBedyecTBa. [IoHSATHE O Hay4YHBIX
METO/aX IIO3HAHHWS M METOJOJIOTMM HAay4HOro HccieqoBaHus. HaydHbple NpUHIAIIBL
OpraHu3alMi XMMHYECKOro MPOU3BOACTBA. [IpoMbIlIeHHbIE CIOCOOBI MOJTyYEHUSI BaKHEHIINX
BElIeCTB (Ha MpuUMepe MPOU3BOJCTBA aMMHaKa, CEpHOW KHUCIIOThI, MeTaHoa). [IpoMbllieHHbIe
CIIOCOOBI MOJIyUYEHHsI METAJUIOB U CIIJIaBOB. XHMHUYECKOE 3arps3HEHUE OKPYKAIOUIEH cpeasl U
€ro nociueacTBus. Poias XuMun B 00€Ce4eHnn SHEPreTUYECKON 0€30I1aCHOCTH.



Xumuss U 310poBbe uenoBeka. JlekapcTBeHHsle cpeactsa. IlpaBuna ucnosab3zoBaHUsS
JIEKapCTBEHHBIX IIpenapaToB. Poias XuMuu B pa3sBUTUN MEIULIUHBIL.

XuMUS NUIIK: OCHOBHBIE KOMIIOHEHTHI, MUILEBbIe J0oOaBKU. Posib Xxumuu B oOecriedeHun
MUIIEBON 0€30aCHOCTH.

Kocmernueckue u mapdromepnsie cpencrBa. beitoBas xumus. [lpaBuna OGe3omacHoro
UCIOJIb30BaHUs MPEnapaToB OBITOBOM XHUMHUHU B TOBCEIHEBHOM JKU3HU.

XuMUs B CTPOUTENHCTBE: BaXKHEHUIIINE CTPOUTEIIbHBIE MaTepualbl (LIEeMEHT, OETOH).

XUMHS B CENBCKOM X03stiicTBe. OpraHndeckue 1 MUHEpalbHbIe Y00 pEHHsL.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepuaibl, KpacKu, CTEKJIO, KepaMuka. Marepuasl
JUIs D1eKTpOHUKU. HanoTtexHomoruu.

Pacuérnsle 3anaun.

Pacuérel: Maccel BemecTBa WM 00bEMa ra3oB IO M3BECTHOMY KOJMYECTBY BEIECTBA,
Macce MM 00bEMY OTHOT'O M3 YYaCTBYIOIIMX B PEAKIIMU BEIIECTB, Macchl (00bEMa, KOIUYECTBA
BEILlECTBA) IPOAYKTOB PEAKIMM, €CJIM OJHO M3 BEIIECTB MMEeT NpuMecH, Mmacchl (00bEMa,
KOJIMYECTBA BEIECTBA) MPOAYKTa PeaklMu, €CIM OJHO M3 BEUIeCTB JaHO B BUJAE PacTBOpa ¢
ONpENETEHHON MAacCOBOM JIOJIEM PACTBOPEHHOI'O BEIIECTBA, MACCOBOM JOJW W MOJSPHOU
KOHILICHTPALlUM BEIECTBA B pAacTBOpE, AOIM BbIXOJA IPOLYKTa PEaKUUHU OT TEOPETUUYECKU
BO3MOYKHOTO.

MexnpenMeTHbIe CBA3U.

Peanuzanus MexnpeqMeTHbIX CBsI3ell Mpu U3ydeHuu oO0Iield U HEOPraHWYeCKOW XUMUU B
11 kiacce ocyuiecTBISETCS Yepe3 UCIOJIb30BaHUE KaK OOLIMX €CTECTBEHHO-HAYUHbIX MOHSITUH,
TaK U NOHATUH, IPUHATHIX B OTJEJIBHBIX IIPEIMETaX €CTECTBEHHO-HAYYHOI' O LIUKJIA.

OO01mue ecTecTBEHHO-Hay4yHbIE TOHATHUSA: SBJIEHUE, HAay4yHbIH (aKkT, TMIIOTE3a, TEOpHs,
3aKOH, AaHajliM3, CHHTE3, KiacCupHUKanus, NEpPUOAUYHOCTb, HAOIIOJEHUE, H3MEpPEHHUE,
9KCIIEPUMEHT, MOJIEIb, MOJIEIMPOBAHHUE.

dusmuka: MaTepus, MUKPOMHD, MaKpOMHUp, aTOM, IEKTPOH, INPOTOH, HEUTPOH, HOH,
M30TOMbI, PAAMOAKTUBHOCTb, MOJIEKYJa, SHEPreTHYeCKUi YpOBEHb, BEIIECTBO, TENO, OOBEM,
arperaTHoe COCTOSIHHME BEIIECTBAa, HJACAIbHBIA Tra3, (Qu3nyeckue BETUYUHBI, EAMHUIIBI
U3MEPEHUs1, CKOPOCTh, SJHEPI'Us, Macca.

buonorust: kieTka, OpraHM3M, OJKOCHCTeMa, Ouochepa, MeradoiIM3M, MakKpo- |
MHUKPODJIEMEHTHI, OEJKH, >XUPBI, YIJIEBOJAbI, HYKICHHOBBIE KHCIOTHI, (EPMEHTHI, TOPMOHBI,
KPYrOBOPOT BEUIECTB U IIOTOK SHEPIHH B SKOCUCTEMAX.

['eorpacusi: MUHEpalibl, TOPHBIE IOPO/IbI, OJIE3HbIE HCKONIAeMble, TOIIJIMBO, PECYPCHI.

TexHosorusa: XxuMHu4YecKas IPOMBIIIIIEHHOCTb, METAJUIypIrHsi, CTPOUTENIBHBIE MAaTEPHUAIBL,
CEeNIbCKOXO3SICTBEHHOE  MTPOM3BOJICTBO, IHMIIEBAas HPOMBIIIEHHOCTh, (apMaleBTH4ecKas
IIPOMBILIEHHOCTbD, IIPOU3BOJCTBO KOCMETHYECKUX IIpenapaTos, IIPOU3BOJCTBO
KOHCTPYKIIMOHHBIX MaT€pUaJOB, 3JIEKTPOHHAS IIPOMBIILIIEHHOCTh, HAHOTEXHOJIOTHH.

IINIAHUPYEMBIE PE3YJIBbTATBI OCBOEHUSA ITPOT'PAMMBI 110 XUMHUHN
(YT JIYBJIEHHBIV YPOBEHD)

JIMYHOCTHBIE PE3YJBTATDBI

B cooTBeTCTBMM € CHCTEMHO-IAEATEIBHOCTHBIM MOAXOJOM B CTPYKTYpPE JUYHOCTHBIX
pe3ysbTaTOB OCBOEHUS IpeaAMeTa «XHUMHS» Ha YpOBHE CpelHero ooumero obOpa3zoBaHUs
BBIJICTICHBI CIIEAYIOIINE COCTABISIONINE: OCO3HAHUE O0YYArOIIMMUCS POCCHHUCKON TpasKIaHCKOU



UJCHTUYHOCTH; TOTOBHOCTH K CAaMOpPa3BUTHUIO, CAMOCTOSATEIBHOCTH U CaMOOIPEAEIICHUIO;
HajJuyue MOTHBAaMM K  OOyYEHHI0; TOTOBHOCTb M  CIIOCOOHOCTh  OOy4aroIuXcs
PYKOBOJICTBOBAaTbCSA MPUHATHIMU B OOIIECTBE MpaBUJIAMH U HOpPMaMH IOBEACHUS; HaJIUUHe
[IPaBOCO3HAHUS, SKOJIOIMUYECKON KYJbTYphl; CIIOCOOHOCTh CTaBUTh LIE€JIM U CTPOUTH >KU3HEHHbIE
IUJTaHBbI.

JIuuHOCTHBIE pe3yNnbTaThl OCBOEHHS MpenMeTa « XUMHUS» OTpakaroT cHOPMHUPOBAHHOCTD
OIbITa TIO3HABATENbHOW M MPAKTUUECKON EATEeIbHOCTH 00YyYaromuXcsl B IPOIecce pean3aiuu
00pa3oBaTeIbHOMN e TEeNBHOCTH.

JIMYHOCTHBIE PE3yNbTaThl OCBOCHUS MpeaMeTa «XHUMHUS» OTpaxaroT c(OPMHPOBAHHOCTH
OIIBITA MO3HABATEIBHOM M MPAKTUYECKON JESITETbHOCTH 00YJaIONIMXCsl B IIPOLIEcce pean3aliy
00pa3oBaTeIbHOMN JeTENFHOCTH, B TOM YHCJIE B YaCTH:

1) rpaskaaHCKOro BOCIIUTAHMS :

OCO3HaHHUS 00YYaIOUIMMHUCS CBOMX KOHCTUTYIIMOHHBIX MPaB M 00s3aHHOCTEH, YBAXKEHHUS K
3aKOHY U MPaBOIMOPSIKY;

MPEACTaBICHNUS O COIMAJBHBIX HOPMax M MpaBHJaX MEKJINYHOCTHBIX OTHOIIEHHH B
KOJIJICKTUBE;

TOTOBHOCTH K COBMECTHOM TBOPUYECKOH JEATENbHOCTH MPU CO3AaHUU YUEOHBIX MPOEKTOB,
pelieHuu y4eOHBIX U MO3HABaTEeNbHBIX 3a/1a4, BBIMOIHEHUH XUMUYECKHX IKCIIEPUMEHTOB;

CHOCOOHOCTH OHMMATh U MMPUHUMATh MOTUBBI, HAMEPEHHUSI, JIOTUKY U apTyMEHTBI IPYTUX
IIPU aHAJIU3€ PA3IMYHbIX BUJIOB YUEOHOM NeATENbHOCTH;

2) NaTPUOTHYECKOI0 BOCTIUTAHMS:

[IEHHOCTHOI'O OTHOILIEHHS] K HCTOPHUUYECKOMY M HAy4YHOMY HACIEAHMI0O OTEYEeCTBEHHOM
XHMHH,

YBaKEHUS K IPOLECCY TBOpYECTBA B OOJACTH TEOPUU M IMPAKTHUUECKOIO MPUIIOKEHUS
XMUMHH, OCO3HAHHSI TOrO, YTO JaHHbIE HAYKH €CThb pe3yJbTaT JIMTEIbHBIX HaOIIOACHUM,
KpPOMOTJIMBBIX IKCIIEPUMEHTAJIBHBIX IIOUCKOB, IOCTOSTHHOT'O TPyZa YYE€HbBIX U IPAKTHUKOB;

MHTEpECa M II03HABATEJIbHBIX MOTMBOB B TIOJYyYEHHMM U MOCJIECAYIOUIEM aHaJU3e
MH(POPMALIUH O TTEPEOBBIX JOCTIKEHUIX COBPEMEHHOW OTEUECTBEHHON XHUMHUH;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

HPaBCTBEHHOI'O CO3HAHMSI, ’TUUECKOI0 IIOBEICHUS;

CIIOCOOHOCTH OLIEHHMBAaTh CHUTYallMd, CBSI3aHHBIE C XUMHYECKMMHU SIBICHUAMHU, W
NPUHUMATh OCO3HAHHBIE PEILIEHHS, OPUEHTUPYSICh Ha MOPaIbHO-HPABCTBEHHbIE HOPMBI H
LIEHHOCTH;

TOTOBHOCTH OII€HHUBaTh CBOE TOBEIEHHWE WU MOCTYNKHM CBOMX TOBApHUIICH C MO3MIIHIM
HPaBCTBEHHBIX U MIPABOBBIX HOPM U C YUETOM OCO3HAHUS MOCIIEICTBUIN MOCTYIKOB;

4) popMHpOBaHHA KYJIbTYPHI 310POBbS:

MOHMMAaHUA LIeHHOCTel 370poBoro M Oe3omacHoOro oOpa3a KH3HU, HEOOXOIUMOCTH
OTBETCTBEHHOI'0 OTHOILLEHUSI K COOCTBEHHOMY (PM3NYECKOMY U IICUXHUUECKOMY 3/10POBBIO;

coOmoieHust mpaBuil 0€30MacHOro OOpalleHHs] C BEIIeCTBAMHU B OBITY, MOBCEIHEBHOMN
KHU3HU, B TPYZOBOH JESITEIbHOCTH;

[OHMMAaHUSA IEHHOCTH TMpaBUI WHIUMBUIYaJbHOIO M KOJUIEKTUBHOTO ©O€30I1acHOro
MIOBEJIEHUS B CUTYaLUAX, YTPOXKAIOLUIUX 3JOPOBBIO U )KU3HU JIHOJeil;

OCO3HAHUSI TOCIENCTBUM M HENPUSTHS BPEIHBIX NPUBBIYEK (YHOTpeOJeHUs ajKoroJs,
HapKOTHKOB, KypeHUs1);

5) Tpy10BOIr0 BOCIIMTAHUSA:



KOMMYHHKATHBHOW KOMIIETEHTHOCTM B Yy4eOHO-HCCIIE0BATEIbCKOW JEATEIbHOCTH,
00I11ECTBEHHO M0JIE3HOM, TBOPUECKON U IPYTrUX BUJIAaX JEATEIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTHE€ B pEIIEHUU MPaKTHUYECKUX 3a/jay COLHUaIbHOU
HaIPaBJIEHHOCTH (B paMKax CBOEro KJiacca, IIKOJIbI);

UHTEepeca K MPaKTHUYECKOMY HM3y4eHHIO Npodeccuil pa3iuyHOro pojaa, B TOM 4ucie Ha
OCHOBE TIPUMEHEHHUS TIPEIMETHBIX 3HAHUH 110 XUMHH;

YBaXKEHUS K TPYAY, JIOASIM TpyJa U pe3ysibTaTaM TPYI0BOM JeSTENbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HWHIMBHIYaJbHOH TpPAaeKTOPHUH 0O0pa30BaHUS,
Oynyieil mpodeccun u peanu3anuy cOOCTBEHHBIX )KM3HEHHBIX IIAHOB € YYETOM JIMYHOCTHBIX
HUHTEPECOB, CIIOCOOHOCTEN K XUMUH, HHTEPECOB U OTPEOHOCTEN 001IECTBA;

6) 3K0JIOrMYeCKOro BOCIIMTAHMSI:

9KOJIOTUYECKHU LEIECO00Pa3HOr0 OTHOLIEHUs K MPUPOAE KaK UCTOUHUKY CYLIECTBOBAHMUS
’KM3HHU Ha 3emiie;

IOHUMAaHHMS IVI00aJILHOTO XapaKTepa 3KOJOrMYeCKUX MpoOJieM, BIMSHUS YKOHOMHUYECKUX
IPOLIECCOB Ha COCTOSIHME IPUPOAHON U COLUATBHON CPEebl;

OCO3HAHUS HEOOXOAMMOCTH HCIIOJIb30BAHUS JOCTHIKEHUH XUMHM Ul PELIEHUs] BOIIPOCOB
PaLMOHATIBHOTO IPUPOOTIOJIL30BAHMS;

aKTMBHOTO HENpUATHUSA ACHCTBHUM, NMPUHOCIIINX BPE] OKPY)KAIOLIEH MpUpOIHON cpere,
YMEHHUS NMPOrHO3MPOBATh HEOJIArONPUATHBIE 3KOJOTHUECKUE MOCIEACTBUS MPEANPUHIMAEMBIX
JEICTBUI U IPEIOTBpALIATh UX;

HaJIU4YUsl Pa3BUTOIO 3KOJOTMYECKOI'O MBIIIJICHUS, JKOJIOTMYECKOM KYJIbTYphl, OIbITA
NESITEIbHOCTH  OKOJIOTMYECKOM  HAaIlpaBIEHHOCTH, YMEHHMS pPYKOBOJICTBOBAaTbCS HMH B
[103HaBaTEJIbHOM, KOMMYHUKATUBHOM U COLIMAJIbH OM MTPAKTUKE, CIIOCOOHOCTH M YMEHHSI AKTUBHO
MIPOTUBOCTOSITh UJI€0JIOrUU XeMopoOuu;

7) HEeHHOCTH HAYYHOI'0 MO3HAHUS:

MHUPOBO33PEHHsI, COOTBETCTBYIOUIETO COBPEMEHHOMY YPOBHIO pa3BUTHS HAyKH H
OOIIECTBEHHOW MPaKTUKH;

NOHUMAHMS CIEHU(PUKH XUMHUM KaK HAyKH, OCO3HaHUS e€ poiu B (HOPMHPOBAHUU
PalMOHATIBHOTO HAYYHOT'O MBIIUIEHUS, CO3IaHUH IEJIOCTHOTO MPECTaBICHUS 00 OKPYKAIOIEM
MHpE KaK O eIWHCTBE NPUPOAbI M YEJOBEKa, B MO3HAHWU TNPHPOTHBIX 3aKOHOMEPHOCTEH U
peleHuy npodJieM COXpaHEHUs IPUPOJHOIO PaBHOBECHSI;

yOeKIEHHOCTH B 0COOOM 3HAYMMOCTM XWUMHUM sl COBPEMEHHOM LUBWIM3ALMU: B €€
I'YMaHMCTHYECKONW HaIpaBJIEHHOCTH M Ba)KHOW pOJM B CO3JaHUM HOBOM 0a3bl MaTepualbHON
KYJbTYPbI, B PEILIEHUH INI00aJIbHBIX MPOOJIEM YCTOWYMBOIO pa3BUTHS YEIOBEYECTBA — ChIPHEBO,
SHEPreTHYecKO, MHUINEBOM M SKOJIOrMYecKod Oe30MacHOCTH, B PAa3BUTHM MEIMIIMHBL,
obecrie4eHNH yCIOBUH YCIEIIHOIO TPYyAa M HKOJOTMYECKU KOMGPOPTHOHN KU3HU KaXI0ro 4JIeHa
00111eCTBA;

€CTECTBEHHO-HAaY4YHOH TIpaMOTHOCTU: IIOHMMAaHUS CYLIHOCTM METOAOB I103HAHUS,
UCIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, CHOCOOHOCTH HMCIIONb30BaTh MOJIyYaeMble 3HAHUS AJs
aHanu3a U OOBSICHEHUS SIBJIEHUM OKPYXKAIOLIEro MUpa M MPOUCXOJAIIMX B HEM H3MEHEHHH,
YMEHHUS JielaTh 000CHOBAaHHBIE 3aKII0UEHHSI HA OCHOBE HAay4YHBIX ()aKTOB U UMEIOIINXCS JAHHBIX
C LIEJIBIO TIOJyYEHUSI IOCTOBEPHBIX BBIBOJIOB;

CMOCOOHOCTH CaMOCTOATEIbHO MCIOJIb30BATh XUMUYECKUE 3HAHUS JUIsl PEeLIeHHs TPpo0ieM
B PEAbHBIX KU3HEHHBIX CUTYaIHSIX;

MHTEpeca K MO3HAHMIO, UCCIIE0BATENbCKOMN 1ESITEIbHOCTH;



TOTOBHOCTH U CIIOCOOHOCTH K HEMpPEpPhIBHOMY OOpa3oBaHUIO M CaMO00pa3oBaHUIO, K
AKTUBHOMY IIOJYYCHUIO HOBBIX 3HAaHUM 10 XHMHH B COOTBETCTBUHM C JKH3HEHHBIMU
MOTPEOHOCTSIMU;

WHTEpeca K OCOOCHHOCTSM Tpyda B pasiIMyHbIX cdepax mnpodeccHoHATbHON
NESITETbHOCTH.

METANPEJIMETHBIE PE3YJIBTATBI

MeTaHpeI[MeTHI)Ie PE3YJIbTATEl OCBOCHHUA MPOrpaMMBI IO XMMHUKU Ha YPOBHE CPEIHETO
obrrero o0pa3oBaHus BKIFOYAIOT:

3HaYUMBbIe Ui (OPMHUPOBAHHUS MHPOBO33PEHHS OOYUYAIOMUXCS MEKIUCIUILUIMHAPHEIE
(MeXmpenMeTHbIe) O0IIeHayYHbIE TIOHATH S, OTPAXKAIOIINE IIETIOCTHOCTh HAYYHOW KapTUHBI MUpPA
u CHCHHq)HKy MCTOAOB IMMO3HAHHUA, UCITOJIB3YCMbIX B €CTCCTBCHHBIX HAYKaX (MaTCpI/ISI, BCIICCTBO,
SHEpPrus, SBJICHHUE, MPOIECC, CUCTEMa, HAYYHBbIN (DaKT, MPUHIIMI, TUIOTE3a, 3aKOHOMEPHOCTD,
3aKOH, TEOPHsI, UCCIICIOBAHNE, HAOIOJeHIE, U3MEPEHIE, SKCIIEPHUMEHT U IPYTHUE);

yYHHUBEpcajbHbIe  y4ueOHble  JeHCTBUS (mo3HaBaTeNbHBIE, KOMMYHHKaTHBHBIE,
perynatuBHble), oOecneunBaione (GopMupoBaHue (QYHKUMOHAIBHOM TIpPaMOTHOCTH H
COIMAJIbHON KOMITETEHLIUU 00y4YaoIIXCs;

CIOCOOHOCTh ~ OOYyYalOUIMXCS  HCIOJb30BaTh  OCBOCHHBIE  MEXKIUCHUIUIMHAPHBIE,
MHUPOBO33PEHUECKHE 3HAHHUS W YHUBEpCalbHble Yy4eOHbIE IEHCTBUS B TMO3HABATEIbHOU U
COI[MAJIbHOM MPAKTHUKE.

MeTaHpeﬂMeTHBIC PE3YJIbTATBl OTpAXarOT OBJAACHHUEC YHUBCPCAJIbHBIMU y‘~IC6HBIMI/I
IMO3HAaBaTCJIbHBIMHU, KOMMYHUKATUBHBIMHA 1 PET YJIIATUBHBIMHA I[eﬁCTBPISIMH.

ITo3HaBaTeIbHbIE YHUBEPCAJIbHBIE YUeOHbIe AelicTBUS

1) 6a30BbIe JIOrHYecKHUe JeidCTBUSA:

CaMOCTOSTENIbHO (OPMYJIMPOBATh W aKTyaJIM3UpPOBAaTh NPOOJIEMY, paccMaTpuBaTh €&
BCECTOPOHHE;

OTNPENENATh TN JeATSIBHOCTH, 3aJlaBasl MmapaMeTpbl M KPUTCPHUH HMX JIOCTHIKCHUS,
COOTHOCHUTD PE3YJIbTAThI ACATCIBHOCTU C ITIOCTABJICHHBIMU LICIISIMU

HCIOJIb30BATh MpPHU OCBOCHUU 3HAHUHU HpI/IéMbI JJOTUYCCKOI'O MBINIJIICHUA: BbBIACIATH
XapaKTCPHLBIC TMPU3HAKU HOHATHH WU yCTaHaBJIMBaTb UX B3aUMOCBA3b, HUCIOJb30BATH
COOTBCTCTBYIOIIUC MOHATUA AJI1 00BSICHEHUS OTOCJIBbHBIX (baKTOB n HBHCHI/Iﬁ;

BBIOMPATh OCHOBAHMS M KPUTEPUU JJIS KIACCU(HUKAIINY BEIIECTB U XUMUYECKUX PEaKIINA;

YCTaHAaBJIMBATL NPUIUHHO-CIICACTBCHHBIC CBA3HU MCKAY U3YyHaCMbIMU ABJICHUSIMU

CTPOUTb JIOTHYECKHE pacCyXIeHHs (MHAYKTUBHbBIC, JEIyKTUBHBIE, [0 AaHAJIOTUN),
BBISIBJIATH 3aKOHOMEPHOCTU M MPOTHUBOPEYHUS B pacCMaTPUBAEMBIX SBJICHHSX, (POPMYIHPOBATH
BBIBOJIbI U 3aKJIIOY CHUS;

IPUMEHSTH B MPOIIECCE MO3HAHMS MCIOJIb3YEeMble B XHUMUU CHMBOJUYECKHE (3HAKOBHIE)
MOJIeNH, TPeoOpa30BbIBaTh MOEIbHbIE MPEACTABICHUS — XUMUYECKUI 3HaK (CHMBOI) DJIEMEHTA,
XxuMHuuyeckass ¢opmyna, ypaBHEHHE XUMHUYECKOW pEaKIMH — TPH peIIeHuH Yy4eOHBIX
MMO3HABATCJIbHBIX W MPAKTUYCCKUX 3a/ad, NPUMCHATH HAa3BaHHLIC MOACJIbHBIC IMPCACTABJICHUA
AJIA BBISIBJICHHS XapaKTCPHBIX MPHU3HAKOB U3y4a€MbIX BEIICCTB U XUMHUYCCKUX peaKuHﬁ.

2) 0a30BbIe HCCJIEA0BATENbCKHE TeHCTBHS:

BJIAACTb OCHOBAMH METOAOB HAYYHOI'O IMMO3HAHHW BCUICCTB U XUMHWYCCKUX peaKum”I;

dbopMynHMpoBaTh IENM W 3aJadyd  HCCICNOBAHUSA, WCIOJIb30BAaTh IOCTABJIICHHBIE U
CaMOCTOSITEIIFHO CHOPMYITHUPOBAHHBIC BOIPOCH B KaYECTBE WHCTPYMCHTA TO3HAHUS M OCHOBBI
Uit QOPMHUPOBAHUS THIIOTE3HI 110 MTPOBEPKE MPABUILHOCTH BHICKA3bIBAEMBIX CYKICHUM;



BJAJETh HABBIKAMHM CaMOCTOSITEJIbHOTO IUIAHUPOBAHMS M IPOBEACHUS YUEHHUYECKHX
9KCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUs HAOII0AATh 3a XOAOM IIpollecca, CaMOCTOSTEIbHO
[IPOrHO3UPOBAaTh €ro pe3yiabTaT, (popMynupoBaTh OOOOIIEHHS U BBIBOJbl OTHOCHTEJIBHO
JIOCTOBEPHOCTH PE3yJIbTaTOB MCCIEIOBAaHUSA, COCTABISITH 0OOCHOBaHHBIA OTYET O MpPOAETaHHON
pabore;

npuoOpeTaTh ONBIT YUYEHUYECKOM MCCIIEOBATENbCKOM U IMPOEKTHON eATeNbHOCTH,
MPOSIBIISITH  CIIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIbBHOMY IIOMCKY METOJOB pELICHUS
MIPAKTUYECKUX 3a/1a4, IPUMEHEHHIO PAa3JINYHbIX METOI0B I1O3HAHUS.

3) padora ¢ uHpopmanueii:

OPUEHTUPOBATHCSI B  pa3jIMUYHbIX MCTOYHMKAX HHMopManuu (Hay4HO-NOMYJsIpHas
JUTepaTypa XHMMHUYECKOTO COJEp)KaHMs, CIpaBOYHblE MocolOus, pecypcsl IHTepHera),
aHATM3UPOBATh HMH(GOPMAIMIO PA3IMYHBIX BHJIOB M (OPM TPEACTaBICHUS, KPHUTUUYECKU
OLIEHUBATh €€ TOCTOBEPHOCTh U HENTPOTUBOPEUNBOCTD;

GbopMynupoBaTh 3alpOChl U MPUMEHATHh pa3jIMYHbIE METOJbl IPU IOUCKE U OTOOpe
MH(pOPMAIUH, HEOOXOIUMOMN /JIs BHIITOJHEHUS y4eOHBIX 3a/1a4 ONPEeAEIEHHOrO TUIIA;

npuoOpeTaTh ONBIT UCMOJIb30BaHUS MH(OPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTMH U
Pa3JIMYHBIX TOUCKOBBIX CHCTEM;

CaMOCTOSITENIHO BBIOMPATh ONTUMAIbHYIO (OpPMY MpencTaBiIeHUs] MHPOPMALUU (CXEMBI,
rpaduKH, AMarpaMMbl, TaOJIUIbI, PUCYHKU U pyTue);

UCMOJb30BaTh HAaY4HBIH S3bIK B KadyeCTBE CpeICTBA IpH paboTe ¢ XUMHUYECKOU
uHpopMalueil: NpUMEHSATh MeXIpeaMeTHble ((pU3MUecKue W MaTeMaTU4YecKue) 3HaKu MU
CUMBOJIBI, (OPMYJIbI, a00peBUATypbl, HOMEHKJIATYPY;

HCIOJIb30BaTh 3HAKOBO-CUMBOJINYECKUE CPEJICTBA HATIISIIHOCTH.

KoMMyHNKaTHBHBIE YHHBEpPCATbHbIe yueOHbIe AeiicTBUS:

3aJ1aBaTh BOIIPOCHI 10 CYHIECTBY 00CYKaeMOii TeMBI B X0OZl€ TUajora u/uim AUCKYCCHH,
BBICKa3bIBaTh UJIeU, GOPMYIHPOBATH CBOU MPEIJIOKEHUS OTHOCUTEIBHO BHITTOIHEHUS
MPEAI0KEHHOM 3a/1a4u;

BBICTYNATh C Mpe3eHTalleld pe3yJbTaTOB MO3HABATEIbHON NEATEIbHOCTH, MOTYYEHHBIX
CaMOCTOSITEJIbHO MJIA COBMECTHO CO CBEPCTHUKAaMH IIPpH  BBINOJIHEHUU XUMHYECKOIO
OKCIEPUMEHTA, IPAKTHUUECKOM pabOThl IO HCCIEAOBAHMIO CBOWCTB M3y4yaeMbIX BEIECTB,
peanm3anuu y4yeOHOro MpoekTa, W (HOPMYJIHPOBATH BBIBOJIBI IO pe3yJbTaTaM IPOBEIEHHBIX
UCCJIEIOBAHUN TyTEM COrJIaCOBAaHUS MO3ULMI B X0J1€ 00CYKIEHHS 1 0OMEHAa MHEHUSIMHU.

Pery1siTHBHBbIC YHHBepcaJbHbIe y4eOHbIe AeiicTBUSA:

CaMOCTOSITENIbHO IJIAHUPOBATh U OCYIIECTBJISATH CBOI II03HABATENIbHYIO JAEATEIbHOCTD,
ompezenss e€ LenM U 3aJadd, KOHTPOJIUPOBaTh U MO Mepe HEeoOXOJUMOCTH KOPPEKTUPOBATh
npeiaraeMblii aaropuT™M AeWCTBUIl MU BBINOJHEHUM Y4eOHBIX M HMCCIEI0BATENbCKUX 3ajad,
BbIOMpaTh Hanbosee 3pGEeKTUBHBIN CIOCO0 UX PElIeHUs ¢ Y4ETOM MOJY4eHHs HOBBIX 3HAHUIH O
BEILECTBAX U XMMUYECKUX PEaKIHIX;

OCYILECTBIISATH CAMOKOHTPOJIb 1€ATEIbHOCTH Ha OCHOBE CAaMOAHAJIN3a U CAMOOLICHKH.

NNPEJAMETHBIE PE3YJIbTATbBI

[IpenmeTHBIE pe3yabTaThl OCBOCHMSI IPOrpaMMbl IO XMMHUHM Ha YIiayOJIEHHOM ypOBHE Ha
YPOBHE CpeIHEro o0Iiero odpa3oBaHUsl BKIIOYAIOT CleUPHUUECKUE IS y4eOHOTrO mpenaMeTa
«XUMHUSA» Hay4dHble 3HAHUS, YMEHHUS M CIOCOObI JACHCTBHI MO OCBOCHHIO, MHTEPIpPETALUU U
peoOpa3oBaHUIO 3HAHUM, BUBI I€ITEIFHOCTH IO MOJIYYCHUIO HOBOT'O 3HAHUS M MPUMEHEHUIO
3HaHUH B pa3IMYHBIX y4YEOHBIX CHUTYyallUsAX, a TakXKe B PpeaJbHbIX >KU3HEHHBIX CHTYaIUsX,



CBSA3aHHBIX C XMMHEH. B mporpamme 1no XUMUM NpeIMETHbIE PEe3yNbTAaThl MPEACTaBIEHBI IO
roJlaM U3y4eHHusl.

10 KJTACC

IIpenmeTHbIE pe3ynbTaTHl OCBOCHUS Kypca «Opranndeckas XMMHUsS) OTpaXkaroT:

c(OpPMUPOBAHHOCTh NPEJCTABICHUNA: O MECT€ M 3HAYEHUU OPraHMYECKOH XUMHH B
CHCTEME €CTECTBEHHBIX HAyK U €€ pOJI B 00ECIIeYeHUN YCTONYMBOIO pa3BUTHSI YEJIOBEUECTBA B
pEeIICHUH TPOOJIEM SKOJIOTUYECKON, SHEPreTHUYECKOM W TMHINEBONW OE30MacHOCTH, B Pa3BUTUH
MEIMIIMHBI, CO3/IaHUM HOBBIX MAaTEpUajoB, HOBBIX HCTOYHHKOB DJHEPrUd, B OOECHEUECHUU
paIMOHATBHOTO TMPUPOAOIONB30BaHMs, B (DOPMUPOBAHHH MHUPOBO33PEHUS M OOIICH KYIbTYPHI
Yell0BEKa, a TaKXKe DJKOJOrMYeCKH OOOCHOBAHHOIO OTHOLIEHUS K CBOEMY 3/10pPOBBIO U
MPUPOIHOM CpELIE;

BIIQJICHUE CHUCTEMOM XMMHUYECKUX 3HAHMH, KOTOpas BKJIIOYAET: OCHOBOIIOJIATAIOIINAE
MOHATHS — XUMHUYECKHM DJIEMEHT, aToM, SIpO M JJIEKTPOHHas o00OoJiouka aroma, s-, p-, d-
aTOMHBIE OpOMTAN, OCHOBHOE U BO30YKIEHHOE COCTOSHHUS aroma, TMOpHUIW3alus aTOMHBIX
opOuTasneif, MOH, MOJIEKYyJla, BAaJIEHTHOCTb, 3JIEKTPOOTPHUIATEILHOCTb, CTENEHb OKHCIICHUS,
XMUMHUYECKasi CBs3b, MOJb, MOJSIpHAs Macca, MOJISIpHBIA 00BEM, YTIJIEpOIHBIA CKeJleT,
(GbyHKIMOHANbHAS TPyININa, pajukan, CTPYKTypHble (GopMmyibsl (pa3BEpHYTHIE, COKpallEHHBIE,
CKEJETHbIE), M30MEpHUsl CTPYKTypHass MU TMPOCTPAHCTBEHHAsl (TeOMETpHYEcKas, ONTHUYECKas),
U30MEphl, TOMOJIOTMYECKUI psiZl, TOMOJIOTH, YIJEBOAOPOJbI, KHCIOPOJA- M a30TCOAEpIKallue
OpPraHUYECKUE COCIMHEHHUs, MOHOMED, MOJIUMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIE
COCMHEHHUSI, TeOpHUH, 3akoHbl (rmepuoanueckuii 3akoH . M. MennaeneeBa, Teopust CTpoeHUS
opranudeckux BemecTB A. M. byriepoBa, 3aKOH COXpaHEHHs MacChl BELIECTB, 3aKOH
COXpaHEHUS M TpEeBpallleHuss OHHEPruu MpU XUMHUYECKUX PpEeaKIusiX), 3aKOHOMEpPHOCTH,
CUMBOJIMYECKUI SI3BIK XUMHUH, MUPOBO33PEHYECKHE 3HAHMS, JIEKAIIME B OCHOBE IOHMMAaHUs
NPUYMHHOCTA W CHUCTEMHOCTHM XHMMHMYECKMX SIBJICHUH; IPEACTABIECHUS O MEXaHHU3Max
XUMUYECKUX  pEeaKlHi, TEepMOAMHAMUYECKUX M KHHETHYECKUX 3aKOHOMEPHOCTAX UX
MPOTEKaHUsl, O B3aUMHOM BIIMSIHUM aTOMOB M TPYHI aTOMOB B MoOJIeKyJaxX (MHIYKTUBHBIA U
Me3omepHbIid dddekTsl, opueHTantsl I u Il pona); dakronorumueckue CBEIEHUS O CBOMCTBAX,
COCTaBe, MOJIYYEHUH U O€30M1aCHOM HUCII0Ib30BAHUM BaKHEHIINX OPraHUYECKUX BELIECTB B OBITY
U TPAKTUYECKOM JEATeNbHOCTH YeJIOBEeKa, OOIIMX HAay4YHBIX MPUHIUIAX XUMHYECKOTO
MPOU3BOJICTBA (Ha MpUMeEpe MPOU3BO/ICTBA METAHOIIA, TepepaboTk HedTH);

c(OpMUPOBAHHOCTh YMEHUM: BBIABISATH XapaKTepHbIe MIPU3HAKU MOHATHH, yCTaHABINBATh
UX B3aMMOCBA3b, UCI0JIb30BAaTh COOTBETCTBYIOIIME TIOHATHS MIPU ONMCAHUM COCTaBa, CTPOCHUS U
CBOMCTB OpraHUYECKUX COCIMHEHUN;

c(OpMUPOBAHHOCTh YMEHHUIA:

MCI0JIb30BaTh XMMUYECKYI0 CUMBOJIUKY JJISl COCTaBJICHUS! MOJIEKYJISIPHBIX U CTPYKTYPHBIX
(pa3BEPHYTHIX, COKPAUIEHHBIX U CKENETHHIX) (hOPMYJT OpraHUYECKHX BEIIECTB;

COCTABJIATH yYPAaBHEHMS XMMHYECKUX PEAKUUH M  pacKpblBaTb HX CYIIHOCTb:
OKHUCJIUTEIIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKIHMA  IOCPEIACTBOM  COCTaBICHMS  DJIEKTPOHHOIO
OajaHca JTHUX peakIMil, peakluid HOHHOrO0 OOMeHa NYyTEM COCTABJICHUS WX TMOJHBIX H
COKpAIIEHHBIX HOHHBIX YPaBHECHUI;

W3rOTABIMBATh MOJEIHM MOJIEKYJl OpPraHWYeCKHX BEIIECTB Ui WUIOCTPALMM  HUX
XMMHUYECKOr0 ¥ MPOCTPAHCTBEHHOI' O CTPOEHNS;

c(OpMUPOBAHHOCTh YMEHUI: yCTaHABIMBATH MPHUHAAIEKHOCTh H3y4EHHBIX OPraHUIECKUX
BEIIIECTB 10 UX COCTaBY U CTPOCHMIO K ONPEAEIEHHOMY KJIacCy/TpyINe COeIMHEHUH, 1aBaTh UM
Ha3BaHus 1o cucremMarnyeckoi HomeHkiatype (IUPAC) u npuBoauTh TpUBHAIbHBIE HAa3BaHUS



JUI  OTHEJNbHBIX TpEACTaBUTENCH OpraHMYecKHX BeUIeCTB (PTHJIEH, AalleTUJIeH, TOJYyoI,
[JIMLEPUH, ATHIEHINIMKOIb, (QeHod, (GopMaibIeruja, aueTalbIeru], aleToH, MypaBbHHas
KHMCJIO0Ta, YKCyCHasi KHCJIOTa, CT€apUHOBAasl, OJIEMHOBAas, MaJIbMHUTHHOBAs KHCJOTHI, TJHUIMH,
aJlaHWH, MaJIbTO3a, PPyKTO3a, AaHWIMH, TUBUHUII, U30IIPEH, XJIOPOIPEH, CTUPOJI U IPYTHUE);

c(OpPMUPOBAHHOCTb YMEHHUS OIpPENEIsATh BHUJ XUMHUYECKOHM CBA3M B OPraHUYECKUX
COEAMHEHMSIX (KOBAJIEHTHAsI U MOHHASI CBSI3b, G- U T-CBSI3b, BOJOPOAHAS CBSI3b);

cOpPMUPOBAHHOCTh YMEHHUS NPUMEHATH MOJIOKEHUS TEOPUU CTPOCHUS OPraHUYECKUX
BemectB A. M. bytnepoBa a5 o0bsICHEHHS 3aBUCHUMOCTH CBOMCTB BEIIECTB OT HUX COCTaBa M
CTpOEHHUS;

cOPMHPOBAHHOCTh yMEHHUH XapaKTepH30BaTh COCTaB, CTpOeHHE, (uzndeckue u
XUMHUYECKHE CBOMCTBA TUITUYHBIX MPEACTaBUTENCH pa3IMYHBIX KJIACCOB OPraHMYECKUX BEIECTB:
AJKaHOB, ITUKIIOAJIKAHOB, AJKEHOB, AaJKaJMCHOB, AJIKHMHOB, apOMAaTUYECKHX YTIEBOJOPOJIOB,
CIIUPTOB, aJIbJETHIOB, KETOHOB, KapOOHOBBIX KHCIIOT, MPOCTBIX U CIOXKHBIX 3(QHUPOB, KHUPOB,
HUTPOCOEAMHEHUN 1 aMHUHOB, aMHUHOKHCIIOT, OEITKOB, YI1€BOA0B (MOHO-, M- U MOJIMCAXapUIOB),
WUTIOCTPUPOBaTh TE€HETUYECKYI0 CBSI3b MEXKAY HHUMHU YPaBHEHUSAMH COOTBETCTBYIOILIUX
XMUMHYECKUX PEaKIUil C UCIOIb30BaHHEM CTPYKTYPHBIX (hopMyT;

cOpMUPOBAHHOCTh YMEHHUS TOATBEPXKIAaTh HA KOHKPETHBIX IIPUMEpax XapakTep
3aBUCHUMOCTH PEAKIMOHHOM CIIOCOOHOCTH OPraHMYECKHX COCTUHEHUH OT KpaTHOCTH M TUIA
KOBAJICHTHOM CBSI3M (G- U T-CBSA3H ), B3aHMHOTO BJIMSIHUSI aTOMOB U TPYIIIT aTOMOB B MOJIEKYJaX;

Cc(OPMUPOBAHHOCTb YMEHMSI XapaKTEpU30BaTh MCTOYHHKU YIJIEBOJOPOIHOIO ChIPbS
(HeTh, MPUPOIHBIA ra3, yroib), CIOCOOBI €ro HmepepaboTKH W MPAKTHYECKOE NPUMEHEHHE
IIPOAYKTOB IepepabOTKu;

c(OpPMUPOBAHHOCTh BIJIAJIEHUSI CHUCTEMOW 3HAHUIl O €CTeCTBEHHO-HAYYHBIX METOoJax
MO3HaHUS — HaONIOJEHUH, HM3MEpPEHUH, MOJACIMPOBAHUM, OKCIIEPUMEHTE (peaJibHOM U
MBICJICHHOM) ¥ YMEHHUSI IPUMEHSITh 3TH 3HAHUS;

cOpPMUPOBAHHOCTh yYMEHHUS MPUMEHSATH OCHOBHBIC  OMNEPAlMd  MBICIUTEIHHON
NeSITeNbHOCTH — aHalM3 M CHUHTE3, CpaBHEHHUE, 0000IIeHWEe, CHCTEMATH3AIlNI0, BBISIBICHHE
MIPUUNHHO-CJIEICTBEHHBIX CBSI3E€M — JJIs1 U3yUEHUS CBOMCTB BEILIECTB M XUMUUYECKUX PEAKIU;

c(OpPMHUPOBAHHOCTh YMEHUM: BBISBIIATh B3AUMOCBSI3b XUMUUECKUX 3HAHUN C TOHSITUSIMU U
MIPEACTaBICHUSAMHU JPYTUX €CTECTBEHHO-HAYYHBIX IPEIMETOB JJIsi 0Oojiee  OCO3HAHHOIO
MOHUMAHUS CYIIHOCTH MaTEepPHAIbLHOIO €IUHCTBA MHUpA, UCIOIb30BATh CHCTEMHbIE 3HAHUS IO
OpPraHWYeCcKOW XUMUH ISl OOBSICHEHUS U MPOTHO3UPOBAHMS SBJIEHUH, UMEIOIINX €CTECTBEHHO -
HAy4HYIO IPUPOAY;

cOpPMUPOBAHHOCTh YMEHUW: TMPOBOJUTH PACUETHl MO XUMUYECKHUM (opMmyrnaMm W
ypaBHEHHUSM XHUMHUYECKUX PEaKIUil C HCIOJb30BaHHEM (HU3NYECKHX BEIMYMH (Macca, 00bEM
razoB, KOJIMYECTBO BEIECTBA), XapaKTEPU3YIOIIMX BEIIECTBA C KOJIMYECTBEHHOM CTOPOHBI:
pacuéThl MO HAXOXKIECHUIO XUMHUYECKONH (hOPMYJIbI BELIECTBA MO M3BECTHBIM MAaCCOBBIM JIOJISIM
XMUMHUYECKUX 3JIEMEHTOB, IPOYKTaM CrOpaHus, INIOTHOCTH Ia3000pa3HbIX BEIIECTB;

c(OpPMUPOBAHHOCTb YMEHMH: MPOrHO3UPOBATh, AHAIU3UPOBATh U OLIEHHUBATH C MO3ULMUI
9KOJIOTUYECKOW O€30MacHOCTH IOCJEeICTBUS OBITOBOM M TNPOU3BOACTBEHHON JESITENbHOCTH
YeIIOBEeKa, CBS3aHHON C TMepepaboTKON BEIIECTB, HCIOIb30BATh MONYYEHHBIC 3HAHHUS JJIS
MPUHSTHS TPAMOTHBIX PEIICHUI MPOOJIEM B CUTYaIUAX, CBA3aHHBIX C XUMUCH;

c(OpPMUPOBAHHOCTh YMEHHUI: CaMOCTOSITENIbHO IJIAHUPOBATH U MPOBOAUTH XUMHUYECKHM
SKCIEPUMEHT (TIOJy4EHHE U U3YYEHHE CBOMCTB OPraHMUYECKUX BEIECTB, KAUECTBEHHbBIE PEAKLIUN
YIJI€BOJAOPOIOB DPA3IMUYHBIX KJIACCOB U  KHCIOPOJACOAEP)KAIMX OPraHUYeCKUX BEIIECTB,
pellleHHue SKCIEPUMEHTAIbHBIX 3aJad [0 PAclO3HAaBaHMUIO OPraHMYECKUX BEIIECTB) C



COONIIOZICHHEM TpaBWJ  0e30macHOro OOpalleHuss ¢ BelecTBaMM M J1abOpaTOpHBIM

obopynoBaHueM, (HOpMyIMpOBaTh LI€JIb HCCIENOBAaHUSA, NMPEACTABIATh B PA3IUYHON (hopme

pe3yJIbTaThl IKCIEPUMEHTA, AHAJIU3UPOBATh U OLIEHUBATH UX JJOCTOBEPHOCTH;
c(OpMUPOBAHHOCTb YMEHUA:

co0JII0/1aTh MpaBHJIa 3KOJOTMYECKH LEJIecO00pa3HOro MOBEACHUS B OBITY U TPYAOBOM
NeSITEIbHOCTH B IIEJISIX COXPAHEHHS CBOETO 3/I0pOBbs, OKpY’KaIOLell NPUPONHOM cpenbl u
JOCTH)KEHUS €€ yCTOMYMBOIO pa3BUTHS,

OCO3HABaThb ONAaCHOCTh TOKCHMYECKOI'O JAEUCTBHUS HA >KUBBIE OPraHU3MBbl ONpPEAECIEHHBIX
OpraHUYeCcKHX BEIIECTB, MOHUMAas cMbica moka3zarens [1/IK;

aHAJIM3UPOBATh  II€JIECOOOPAa3HOCTh  NPUMEHEHUS  OpPraHMYeCKMX  BEIIECTB B
IIPOMBIILIJIEHHOCTH U B OBITY C TOYKU 3pEHUSI COOTHOIIEHUS PUCK-I10J1b3a;

chOpPMHUPOBAHHOCTh YMEHHUH: OCYIIECTBISATH IEJCHANPABICHHBIA TOUCK XHUMHUYECKOU
nHGOPMALUU B pa3IMYHBIX MCTOYHMKAX (Hay4yHas M y4eOHO-HaydHas JHUTEpaTypa, CpeicTBa
MmaccoBoil MHpopmanuu, MHTepHET M Jpyrue), KpUTHUECKH AHAJIU3UPOBaTh XUMUYECKYIO
UHpOpMaIHIo, epepadaThiBaTh €€ U UCHOJIb30BATh B COOTBETCTBUM C MOCTABICHHOM y4ueOHOM
3a1auen.

11 KUIACC

[IpeameTrHble pe3ynbTaThl OCBOEHUs Kypca «OOm@ass M HeopraHuveckas XUMHs»
OTPAXKAIOT:

c(OpPMUPOBAHHOCTb MPEACTABICHUN: O MAaTEpPUATBHOM €IUHCTBE MUPA, 3aKOHOMEPHOCTIX
U MO3HABAaE€MOCTH SIBJICHUU MPHUPOJBI, O MECTE M 3HAYEHUHM XUMHUU B CHUCTEME €CTECTBEHHBIX
HayK U €€ poiu B 00eCHeYeHUH yCTOHYMBOIO pa3BUTHUS, B PEIIEHUU IPOOJIEM IKOJOTUYECKOMH,
SHEPreTUYECKO M MNHIEeBOM Oe30macHOCTH, B PAa3BUTHUM MEAULMHBI, CO3JaHUM HOBBIX
MaTepuaioB,  HOBBIX  HCTOYHMKOB  BHEprMM, B  OOEClEYEHHMH  pPaALMOHAILHOIO
MIPUPOJIOTIOIB30BaHMS, B (POPMUPOBAHUU MUPOBO33PEHUS U O0IIEH KYJIbTYphI YEIOBEKa, a TAKXKE
9KOJIOTUYECKH OOOCHOBAHHOI'O OTHOLIEHMSI K CBOEMY 3/10POBbIO U IPUPOIHON CPEAE;

BJIAJICHUE CHCTEMOM XMMMUYECKHX 3HAHUM, KOTOpass BKJIIOYAET: OCHOBOIOJArarolue
MOHSTUS — XUMUYECKHI 3JIEMEHT, aTOM, PO aTOMa, U30TOIBL, AIEKTPOHHAs 000JI04YKa aTOMa, S-
, p-, d-aToMHbIe OpOWTaIM, OCHOBHOE MU BO30YKIEHHOE COCTOSIHMSI aToma, I'MOpHAM3alus
aTOMHBIX OpOuTanel, HOH, MOJIEKYJa, BaJEHTHOCTb, 3JIEKTPOOTPULATEIBHOCTb, CTEIEHb
OKMCIIEHUS, XHUMUYECKas CBs3b (KOBAJEHTHAs, MOHHAas, MeETaJUIM4YecKas, BOJOpPOJAHas),
KpHUCTaJUINYECKasl pelEéTKa, XMMHUYECKash PEakLUs, PacTBOP, DJIEKTPOIUTHI, HEIIEKTPOJUTHL,
NIEKTPOJIUTHYECKAs  JUCCOLMALMs, CTENeHb JUCCOLMALUU, BONOPOAHBIA  IIOKa3aTelnb,
OKHCJIUTENb, BOCCTAHOBUTEb, TEIIOBOH 3(h(heKT XMMUUECKON peakiiH, CKOPOCTb XUMUYECKOIl
peaKklyy, XUMHUYECKOE pPABHOBECHUE; TEOPHMM M 3aKOHBI (TE€OpUS  DIEKTPOJIUTHYECKOU
aucconuanuu, nepuoanyeckuii 3akod .M. MengeneeBa, 3aKOH COXpaHEHHUs MacChl BEILECTB,
3aKOH COXPAaHEHUsS M INPEBPAILEHMs] PHEPIUU IPU XUMUYECKUX PEAKLUAX, 3aKOH IOCTOSHCTBA
COCTaBa BEIIECTB, 3aKOH JICHCTBYIOIMX Macc), 3aKOHOMEPHOCTH, CUMBOJUYECKUH SI3bIK XUMUH,
MHUPOBO33pEHUYECKHE 3HAHMS, JEXKALMe B OCHOBE IOHMMAHMS NPUUYMHHOCTU M CHCTEMHOCTU
XUMHUYECKUX SBJICHUH; COBPEMEHHBIE MpEICTAaBIEHUS O CTPOCHHM BEIIeCTBA Ha aTOMHOM,
MOHHO-MOJIEKYJIIDHOM U HaJMOJIEKYJSIPHOM YpPOBHSIX; TPEICTAaBIEHHUS O MEXaHHM3Max
XMUMHUYECKUX pEaKIHi, TEepPMOAMHAMMYECKUX U KHHETUYECKUX 3aKOHOMEPHOCTIX HX
MpOTEKaHus, O XUMHUYECKOM paBHOBECHHM, pACTBOpPaxX U  JUCIEPCHBIX  CHUCTEMax;
(baxTONIOrNYecKre CBEACHUS O CBOICTBAaX, COCTaBE, MOJYYEHUH M 0€30MacHOM HCIOJIb30BAHUU
BAXHEUIIIMX HEOPraHWYECKUX BEIIECTB B OBITY M MPAKTUYECKOH [EATENBHOCTH 4YellOBEKa,
OOIIMX HAYYHBIX ITPUHIUIIAX XUMHUYECKOT'0 TTPOU3BOJICTBA;



c(OpMUPOBAHHOCTh YMEHUM: BBIABISTh XapaKTepHbIC MPU3HAKU TOHATHI, yCTaHABIMBATh
UX B3aUMOCBS3b, HCIIOJIB30BATh COOTBETCTBYIOIIME INOHATHSA NP ONMCAHUM HEOPraHMYECKUX
BEILECTB U UX NIPEBPAILEHU;

c(OpPMUPOBAHHOCTh YMEHMSI HCIOJb30BaTh XMMHUYECKYIO CHMBOJIUKY JJI COCTaBJICHHUS
(dopMyn BEUIECTB W YpaBHEHUI XUMHUYECKHX pPEaKIHi, CHUCTEMaTHYECKyI0 HOMEHKJIATYypy
(IUPAC) u TpuBuanbHbIe HA3BAHUS OT/ICIBHBIX BEIICCTB;

c(OPMUPOBAHHOCTb YMEHHS ONPEAEINIATh BAIEHTHOCTh M CTENIEHb OKUCICHHUS XUMUYECKUX
9JIEMEHTOB B COEIMHEHMUSX, BUJ XUMHUYECKOH CBSI3U (KOBaJEHTHAas, MOHHAs, MeTajlInyecKas,
BOZIOPOJIHAS ), TUI KPUCTATUIMUECKON PEIIETKH KOHKPETHOT O BEIECTBA;

C()OPMUPOBAHHOCTb YMEHHS OOBSACHATH 3aBUCUMOCTb CBOWCTB BEIIECTB OT BHJIA
XMMHUYECKOH CBS3M W THIA KPUCTAJUIMYECKOW PEHIETKH, OOMEHHBIH W JOHOPHO-aKIeTTOPHBIN
MEXaHMU3MBbl 00pa30BaHMs KOBAJIEHTHOM CBSI3H;

c(OPMUPOBAHHOCTb YMEHHUM: KJIacCU(PUIMUPOBATH: HEOPraHWYECKUE BELIECTBA IO HX
COCTaBy, XMMHUYECKHE PEaKIHH MO Pa3IMYHbIM IpU3HAKaM (YMCIy M COCTaBY pearupyrolux
BEIIECTB, TEIUIOBOMY 3((eKkTy peakiuu, H3MEHEHHIO CTEeleHed OKUCICHHUSI DJIEMEHTOB,
00paTHMOCTH, y4YacTHIO KaTajlu3aTopa U JApPYrue); CaMOCTOSTENbHO BBIOMPATh OCHOBAHUSA U
KPUTEPUH JJ15 KJIaccu PUKAIIIU U3y4aeMbIX BEIIECTB M XUMUYECKHX PEaKIUii;

cOpMUPOBAHHOCTh YMEHHsI PACKpbIBaThb CMBICI THepuoauyeckoro 3akona J[. U.
MenneneeBa W JEMOHCTPUPOBATH €r0  CHUCTEMATU3UPYIOUIYIO, OOBSICHUTEIBHYIO H
IIPOrHOCTHYECKYIO (DyHKIUY;

c(OpPMUPOBAHHOCTh YMEHUM: XapaKTEpPU30BaTh 3JIEKTPOHHOE CTPOCHHE aTOMOB U HOHOB
XUMHYECKUX DJIEMEHTOB IepBOro—4erBéproro mnepuonoB Ilepmomnueckoir cucremsr JI.M.
MenpeneeBa, HCIOJb3Ysl NOHATUS «IHEPreTUYECKUE YPOBHMY, «IHEPreTUYECKHUE MOLYPOBHMY,
«s-, p-, d-aToOMHBIE OpPOUTAIN», «OCHOBHOE U BO30YXKIEHHOE SHEPreTUYECKUE COCTOSIHUS
aToMa»; OOBSICHATH 3aKOHOMEPHOCTH HM3MEHEHMsI CBOWCTB XMMHMYECKUX DOJIEMEHTOB U HX
coelMHEHn no nepuoaam u rpynnam [lepuonnueckont cucremsl 1. 1. MenaeneeBa, BaJleHTHbIE
BO3MOYKHOCTH @TOMOB 3JIEMEHTOB Ha OCHOBE CTPOEHUS UX MIEKTPOHHBIX 000 0UEK;

cOpPMUPOBAHHOCTh YMEHHWH: XapaKTepu3oBaTh (OMHCHIBATH) OONIME XUMHUYCCKHE
CBOMCTBA BEILECTB PA3IMYHBIX KJIACCOB, IMOATBEPKIATH CYLIECTBOBAHHE TI'€HETUYECKON CBS3U
MEXy HEOPraHMYECKUMH BELIECTBAMU € ITOMOIBIO YPAaBHEHUI COOTBETCTBYIOIUX XUMHUECKUX
peaxkuui;

c(OpMUPOBAHHOCTh YMEHHUS PACKPBIBATH CYHIHOCTh: OKHCIUTEIbHO-BOCCTAHOBUTEIHLHBIX
peaKifii MOCPEACTBOM COCTABJICHUSI DJIEKTPOHHOrO OajlaHca STHX peaklUil; peakiuil HOHHOTO
oOMeHa MMyTEM COCTaBJICHHUS HMX TOJHBIX U COKPAIIEHHBIX WOHHBIX ypaBHEHUH; peakiuil
TUAPOIN3a; peakluidl KOMIUIeKcooOpa3oBaHUs (HAa MpUMepe THUIPOKCOKOMIUIEKCOB ITMHKA U
AITFOMUHUSA);

cOpPMUPOBAHHOCTh YMEHHUSI OOBSACHATH 3aKOHOMEPHOCTH TMPOTEKAHHS XUMHUYECKUX
peakuuii ¢ yd4€TOM HX DHEPreTUYECKHX XapaKTePUCTHK, XapakKTep H3MEHEHUs CKOPOCTH
XMMHMYECKOM peakiy B 3aBUCUMOCTH OT PA3JMYHBIX (aKTOPOB, a TAKXKE XapaKTEp CMELIECHUS
XMMHUYECKOT0 paBHOBECHS IO/ BIMSIHUEM BHEUIHUX Bo3aelcTBuil (mpunuui Jle llarense);

c(OpMUPOBAHHOCTh YMEHMSI XapaKTepU30BaTh XUMUYECKHE PEAKIUH, JISKAIIE B OCHOBE
MPOMBILIJICHHOTO TOJXYYeHHUS CEPHOM KHUCJIOTHI, aMMHakKa, OOLIMEe Hay4yHble IPUHIUIIbI
XMUMHUYECKUX TPOU3BOJCTB; I1€JIeCO00pa3HOCTh MPUMEHEHHs] HEOPraHMYeCKUX BEIIeCTB B
MPOMBIIIJICHHOCTH M B OBITY C TOUKU 3PEHUSI COOTHOILIEHHSI PHCK-TI0JIb34;

c(OPMHPOBAHHOCTD BJIAJICHUS CHCTEMOW 3HAHHMH O METOAAaX HAYYHOI'O MO3HAHUS SIBJICHUI
OpUpoAbl — HAOMIOACHHWE, HW3MEpPEHUE, MOJEIMPOBAHUE, OJKCIIEPUMEHT (pealbHbIl U



MBICJICHHBII), UCHOJIb3YEMbIX B €CTECTBEHHBIX HAayKaX, YMEHHS NPUMEHSTb 3TU 3HAHUS IpPU
SKCIEPUMEHTAIbHOM HCCIEIOBAaHUU BEIIECTB M s OOBSICHEHMS XHMHUUYECKHX SIBJICHHM,
HMMEIOIIMX MECTO B IPUPOJIE, IPAKTUYECKOM JESTEIbHOCTH YEJI0BEKa U B IOBCEIHEBHOM KU3HH;

c(OpPMHUPOBAHHOCTh YMEHHSI BBISBJISITh B3aUMOCBS3b XUMUUECKUX 3HAHUH C TIOHATUSIMHU U
MPEJCTaBICHUSIMU JPYTUX €CTECTBEHHO-HAYYHBIX MpPEIMETOB JJisi 0ojiee  O0CO3HAHHOIO
MMOHMMAaHHS MaTepUaIbHOI0 €AMHCTBA MUPA;

c(OpPMUPOBAHHOCTh YMEHUS IPOBOIUThH Pacué€Thl: C UCIOIb30BAaHUEM MOHATUH «MaccoBas
JI0JIs1 BEILIECTBA B PACTBOPE» M «MOJIIpHAsl KOHLIEHTpAIUs»; MacChl BelllecTBa WM 00bEMa rasza
M0 U3BECTHOMY KOJIMYECTBY BELIECTBA, MACCEe WM 00BEMY OJHOTO M3 YYACTBYIOIIUX B PEAKIIUU
BEIIIECTB; TEIIOBOro 3(dekra peakuu; 3Ha4eHUs] BOJAOPOIHOTO ITOKA3aTelsi pACTBOPOB KHCIOT
U IIeNoYedl ¢ M3BECTHOW CTENEHBI0 AMCCONMANMHU; Macchl (00bEMa, KOJIMYECTBA BEIIECTBA)
MIPOAYKTA PEAKIMH, €CIM OAHO M3 MCXOJHBIX BEIIECTB JJAHO B BUJE PacTBOpa C ONpEACIEHHON
MacCOBOHM J10Jied pacTBOPEHHOIO BEHIECTBA WM JaHO B M30BITKE (MMEET MPUMECH); IOJIU
BBIXOJIa IPOAYKTA PEaKINH; 00bEMHBIX OTHOIIEHUH T'a30B;

cOpPMUPOBAHHOCTh YMEHHUI: CaMOCTOSITENILHO IJIAHUPOBATH U MPOBOAUTH XUMHUYECKHM
SKCHEPUMEHT (IPOBECHHUE PeaKIMii HOHHOTO 0OMeHa, MOATBEPKIEHNE KaUeCTBEHHOI0 COCTaBa
HEOPraHMYECKUX BEILECTB, ONPEEIEHUE CPEIbl PACTBOPOB BEUIECTB C OMOIIBIO HHIUKATOPOB,
U3yueHUE BIMSHHUS PA3TUYHBIX (AKTOPOB HA CKOPOCTh XUMHYECKOW pEaKIHH, pelleHue
SKCHEPUMEHTANbHBIX 3a/a4 1o TemMaMm «Metamisl» u «HemeTaniab») ¢ cobmoeHneM MpaBuil
6e3omacHOro oOpallleHUsl ¢ BeElIeCTBAMU M J1a0OpaTOpHBIM 00OpYAOBaHHUEM, (POPMYIHPOBATH
Le/lb HUCCJENOBaHMs, MPEACTaBIATh B pa3Iu4yHONl ¢dopmMe pe3yibTaTbhl OSKCIIEPUMEHTA,
aHAJIM3UPOBATH U OLIEHUBATH UX JOCTOBEPHOCTH;

c(OpPMHPOBAHHOCTh YMEHUM: COOJIIOIaTh MPAaBUIIa MOTb30BAHUS XUMUYECKOW MOCYA0U U
nabopaTOpHBIM 000pyIOBaHHEM, OOpAIEHUsI C BEHIECTBAMHU B COOTBETCTBUM C WHCTPYKIHSIMHU
[0 BBIMOJHEHUIO JIAOOPATOPHBIX XHMHUYECKHUX OINBITOB, JKOJOTHYECKH I11e71eco00pa3Horo
MOBeNeHUsT B OBITY W TPYJOBOW JEATEIHHOCTH B IIENSAX COXPAaHEHHS CBOETO 3I0POBbS,
OKpY’)Karolled NPUPOAHOM Cpelabl M JOCTUKEHHS €€ YCTOMYMBOIO pa3BUTHUS, OCO3HABATH
OMACHOCTh TOKCHYECKOTO JCHCTBUS Ha JKHUBBIE OPraHU3MBbl OMNPENEIEHHBIX HEOPraHMYeCKHX
BEIIECTB, MOHKUMas cMmbich okazarens [T/IK;

Cc(OPMUPOBAHHOCTb YMEHMH: OCYLIECTBIATH LE€JECHANPABICHHBIA TOUCK XUMHYECKOU
nH(pOpMAIMU B PA3IMYHBIX UCTOYHUKAX (HaydHas W y4eOHO-Hay4yHas JTUTepaTypa, CpelacTBa
maccoBoil uH(opmanuu, VHTepHET W Apyrue), KpUTUYECKH AaHAIM3UPOBATH XUMHUYECKYIO
uHpopMaIuio, nepepadaTeiBaTh €€ U HCIOJIb30BaTh B COOTBETCTBUU C MOCTABJIEHHONW Y4eOHOI
3aJ1aueH.
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Hroro mo pazneny 8
Pasznea 2. YrieBoaopoabl
71 [IpenenbHbIe YTII€BOAOPOABI — AJTKAHBI, 5 0 0 bub6mmoreka IJOK
’ [AKJI0AJIKAHbI https://m.edsoo.ru/7f41837¢
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Pa3nen 5. BoicokoMoJIeKYJIIpHBIE COeINHEHUS
bubmoreka [IOK
5.1 BricokomonekynsipHble COeTMHEHUS 6 0 1 https://m.edsoo.ru/7f41837¢
Wroro no pazneny 6
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 3 6
11 KIIACC
KoJsnuecTBo 4yacoB DJIEKTPOHHBbIE
Ne i/ HanmeHoBaHue pa3/iesioB U TeM K - (upoBbIe)
] nporpaMmb: Beero OHTPOJIbHBbIE PaKkTHYECKHue |Y
padoThbI padoThbI oOpa3oBare/ibHbIE
pecypchl
Pa3znen 1. Teoperuueckne 0CHOBbBI XUMHH
Crpoenue aroma. [lepnoanueckuii 3akoH Bubmmotexa [[OK
1.1 u [lepnoauyeckas cucTeMa XUMHYECKUX 9 0 0
https://m.edsoo.ru/7f41837¢
snemenToB /JI. 1. MenzaeneeBa
10 Ctpoenue BeniecTBa. MHOTooOpasue 11 1 0 bubmoteka [JOK
' BEIIECTB https://m.edsoo.ru/7f41837¢c
bubmoreka IJOK
13 XUMITICCKHC PCaKIIn 13 1 3 https://m.edsoo.ru/7f41837¢
Uroro no pazneny 39
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Pa3nen 2. Heopranuueckasi xumust

bu6moreka [JOK
s Hemeraumer 31 1 3 https://m.edsoo.ru/7f41837¢
Bbu6moreka [JOK
22 Merazet 23 I 2 https://m.edsoo.ru/7f41837¢
Uroro no pazneny 54

Paznena 3. XumMus ¥ Ku3Hb

31 Mertonnl mo3HaHUA B XUMHUU. XUMHUS U 9 0 0 bu6moreka [JOK
) JKU3HB https://m.edsoo.ru/7f41837¢c
Uroro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I1O 102 4 3
I[TPOTPAMME
IIOYPOYHOE NIVTAHUPOBAHME
10 KJIACC
KoauyecTBo yacon
Ne DJIeKTPOHHBIEe IM(POBHIE
Tema ypoka [MpakTnueckune

n/m Bcero KonTpoibHbie o0pa3oBaTe/ibHbIE

padoThI

padoThI pecypchbl

[IpenMeT 1 3HaUE€HUE OPraHUYECKON XUMUH,
1 MPEICTaBIICHUE O MHOTOO0pa3uu 1 0 0 https://m.edsoo.ru/7f41837¢
OpPraHUYEeCKUX COCIUHECHUN

DNEeKTPOHHOE CTPOEHUE aTOMa yriepoaa
2 (OCHOBHOE M BO30YKJIEHHOE COCTOSHUSA). 1 0 0 https://m.edsoo.ru/7f41837¢
BaneHTHBIE BO3SMOXKHOCTH aTOMa yriepoia

XUMHUYECKas CBSI3b B OPraHMYECKUX
COCIUHCHUIX. MeXaHU3Mbl 00pa30BaHHUS
KOBAJICHTHOM CBSI3H, CITOCOOBI pa3phiBa
CBsI3eH

1 0 0 https://m.edsoo.ru/7f41837¢
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Teopust cTpoeHUS OPraHUYECKUX
coenudenuit A. M. bytiepoa

https://m.edsoo.ru/7f41837¢

Buns! nzomepun: CTpykTypHas,
MIPOCTPaHCTBEHHAs. DJIEKTPOHHbIE dPPEKTHI
B MOJIEKYJIaX OPraHUYECKUX COCTMHEHUMN

https://m.edsoo.ru/7f41837¢

[IpencraBienue o kiaccuukaluy u
cucreMatuueckas HomeHknatypa (IUPAC)
OpPraHUYECKUX BEIICCTB

https://m.edsoo.ru/7f41837¢

Knaccudukanus peakuuii B opraHu4ecKoit
XUMHH

https://m.edsoo.ru/7f41837¢

Cucrematusanus 1 0000IeHrE 3HAHUH I10
TEME

AJKaHBI: TOMOJIOTHYECKUN psifl, 001IIast
(dopmyna, HOMEHKJIATypa U U30MEpHUs,
3JIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOEHUE
MOJIEKYJI

https://m.edsoo.ru/7f41837¢c

10

®u3nvecKre 1 XMMHUYECKHE CBOMCTBA
aJIKaHOB (C UCIIOJIb30BAHUEM 00OpPY10BaHUS
ueHtpa «Touka pocray)

https://m.edsoo.ru/7f41837¢

11

Haxoxnenue ankanos B mpupoje. Croco0sl
MOJTyYEHUS ¥ IPUMEHEHHE aJIKAHOB

https://m.edsoo.ru/7f41837¢

12

[uxnoankaHel: oomas hopmyJa,
HOMEHKJIATypa U H30MepHsi, 0COOCHHOCTH
CTPOCHUS U XUMHYECKUX CBOWCTB, CIIOCOOBI
TIOJTyYEHUS ¥ IPUMEHEHHE

https://m.edsoo.ru/7f41837¢

13

Penienne pacu€THBIX 3a/1a4 Ha ONMpPEICICHUE
MOJICKYJISIPHOU (POPMYITBI OPraHUIECKOTO
BEILECTBA 110 MACCOBBIM JIOJISIM aTOMOB
DJIEMEHTOB, BXOISIINX B €r0 COCTaB.
Cucrematusanus 1 00001IeHUE 3HAHUH 110
TeMe

14

AJIKEHBI: TOMOJIOTHYECKUHN psif, 00TIast

https://m.edsoo.ru/7f41837¢
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(dopmyna, HOMEHKJIATypa, JEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHUE MOJIEKY L.
CTpyKTypHas U LHUC-TPaHC-U30MEpUS
AJKEHOB

15

du3nyecKkne 1 XUMUYECKHE CBOMCTBA
ankenos. [IpaBuino MapkoBHHUKOBA

https://m.edsoo.ru/7f41837¢c

16

Cnioco0On1 IMOJIYy4CHUA U MPUMCHCHUC aJIKCHOB

https://m.edsoo.ru/7f41837¢

17

[Ipaktueckas paborta Ne 1 mo teme
"[TonydyeHue FTUIEHA U U3YUYEHHE €ro
cBOMCTB"(C UCIIONIBb30BaHUEM 000PYAOBAHUS
ueHTpa «Touka pocray)

https://m.edsoo.ru/7f41837¢

18

Pemenne pacuéTHbIX 3a/1a4 Ha ONpeaeieHre
MOJIEKYJIAPHON (hOPMYIIBI OPraHUYECKOTO
BEIIECTBA

19

AJKaIMeHBI: CONPSHKEHHBIE,
M30JIMPOBAaHHbBIC, KyMYJIMPOBAaHHBIC.
Oc00EHHOCTH JIEKTPOHHOT'O CTPOCHUS

https://m.edsoo.ru/7f41837¢

20

XWMHUYECKHUE CBOMCTBA COMPSIKEHHBIX
JIMEHOB

https://m.edsoo.ru/7f41837¢c

21

Crioco6bI osTydeHus ¥ IpUMEHeHHe
aJKaJMCHOB

https://m.edsoo.ru/7f41837¢

22

AJKHMHBL: TOMOJIOTHYECKUH psif, ob1as
¢dbopmyna, HOMEHKJIATypa, 3IEKTPOHHOE U
IIPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYI,
¢u3nyeckue cBoicTBa

https://m.edsoo.ru/7f41837¢

23

XUMHUYECKHUE CBOMCTBA aJIKUHOB(C
UCIOJIb30BaHUEM 000PYI0BAHMS LIEHTPA
«Touka pocray)

https://m.edsoo.ru/7f41837¢

24

KavecTBeHHBIC peakiii Ha TPOHHYIO CBA3b(C
WCIOJB30BaHUEM 000PYIOBAHHUS LIEHTPA
«Touka pocray)

https://m.edsoo.ru/7f41837¢

25

Crioco0bI oSTydeHHs ¥ IPUMEHEHHE

https://m.edsoo.ru/7f41837¢c
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AJIKNHOB

26

Pemienne 3aau: pacy€rsl 1O ypaBHEHUIO
XUMUYECKON peakInu

27

CucremMatusauus 1 00001IeHUE 3HAHUM 110
TEME

28

ApEeHBI: TOMOJIOTHYECKHH PsiJl, 001Ias
(dbopmyna, HOMEHKIATypa. DJIEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOECHUE MOJIEKYJI
OCH30J1a ¥ TOJTyoJIa, MX (pU3ndecKue
CBOMCTBA

https://m.edsoo.ru/7f41837¢

29

XUMHUYECKHE CBOMCTBA ApPCHOB: pCAKIIUKN
3aMCIICHU A

https://m.edsoo.ru/7f41837¢

30

XUMHYECKHE CBOWCTBA APEHOB: PEAKLIUH
MIPUCOEANHEHUS, OKHCIIEHUE TOMOJIOTOB
OcH30J1a(C UCIOIb30BaHUEM 000PY1I0BAHMS
uentpa «Touka pocray)

https://m.edsoo.ru/7f41837¢c

31

Oco0EHHOCTH XUMUYECKHX CBOMCTB CTHpOJIA

https://m.edsoo.ru/7f41837¢c

32

Pemienne pacu€THbIX 3a/1a4 Ha ONpeeIeHNe
MOJIEKYJISIPHOU (POPMYJIIbI OPraHMYECKOro
BEIIECTBA

33

Cnioco0On1 MOJYy4YCHUA U MPUMCHCHNUC AaPCHOB

https://m.edsoo.ru/7f41837¢

34

I'eneTnaeckas CBA3b MCXKAY pa3IMdIHbIMUA
KJlacCaMH YyIJI€BOJOPOJA0OB

35

Pacuérbl o ypaBHEHHUSIM XUMUYECKUX
peaknuuii. CuctemaTu3anus u 0000IeHIEe
3HAHUI MO TEME

36

[Tpupoansrii ras. [TonyTHbie HeTSIHBIC Ta3bI

https://m.edsoo.ru/7f41837¢

37

KameHHBIN yrosib U MPOIYKThI €ro
nepepadoTKH

https://m.edsoo.ru/7f41837¢c

38

Hed1b 1 ciocoOs! e€ mepepaboTKH.
[TpuMeHeHue MPOAYKTOB MepepaboTKu

https://m.edsoo.ru/7f41837¢c
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HedTH

39

I'enerndeckas CBsI3b MEXKY pa3IUIHBIMU
KJIACCaMU YTIIEBOOPOIOB(C
UCIOJIb30BaHUEM 000pYyI0BaHUS LIEHTpa
«Touka pocray)

40

raHOFeHOHpOI/ISBOJIHHe YTJIeBOAOPOJI0B:
QJICKTPOHHOC CTPOCHUEC; PCAKIIMU 3aMCIICHU A
rajorcHa

https://m.edsoo.ru/7f41837¢

41

JleiicTBUE IEIOYE HA
rajoreHnpou3BoaHbIe. Bzanmoselicteue
JIUTQJIOTEHAJIKAHOB C MarHueM U IIUHKOM

https://m.edsoo.ru/7f41837¢

42

Cucrematusanus 1 00001eHrE 3HAHUH I10
pasaeny "YriaeBoaopoasl"

43

KonrtponpHas paborta o reme
"YraeBogopobr"

44

[IpenenbHBIC OHOATOMHBIE CITUPTHI:
TrOMOJIOTUYECKHH psf, obmas hopmya,
CTPOEHHE MOJICKYJI, U30MEpHs,
HOMEHKJIATypa, Kinaccu pukarnms, pusndeckne
CBOMCTBA

https://m.edsoo.ru/7f41837¢c

45

XUMHYECKHAE CBOWCTBA MPEEIbHBIX
OJJHOATOMHBIX CIIUPTOB(C UCIOJIb30BAHUEM
obopynoBaHus LeHTpa «Touka pocray)

https://m.edsoo.ru/7f41837¢

46

Crioco0ObI oJTyueHHs ¥ IPUMEHEHHE
OJIHOATOMHBIX CIIMPTOB

https://m.edsoo.ru/7f41837¢

47

[IpocTthie a3huphl: HOMEHKIATYPA U
nu3oMepus, 0COOEHHOCTH (PU3HUECKUX U
XHUMHYECKIUX CBOICTB

https://m.edsoo.ru/7f41837¢

48

MHOF 0OaTOMHBIC CHI/IpTBII OTUJICHI'JIMKOJIb U
FJII/II_[epI/IH, ux (I)I/ISI/IIICCKI/IC N XUMHUYCCKHUC
CBOIICTBa

https://m.edsoo.ru/7f41837¢

49

Crioco0bI oSTydeHHs ¥ IPUMEHEHHE

https://m.edsoo.ru/7f41837¢c
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MHOI'0OaTOMHBIX CITUPTOB

50

DeHo: CTpOoeHUE MOJICKYITbI, (PU3UY ECKIE
coiicTBa. TokcuuHOCTh (PeHONA

https://m.edsoo.ru/7f41837¢

51

Xumudeckue cBoMcTBa GeHoma(c
UCIIOJIb30BaHUEM 000pYy/IOBaHUS IICHTPa
«Touka pocray)

https://m.edsoo.ru/7f41837¢c

52

CrniocoObl MOSTy4eHUsl U IpUMeHeHue (enona

https://m.edsoo.ru/7f41837¢

53

[IpakTueckas padorta Ne 2. Pemenue
9KCIEPUMEHTAJIbHBIX 3a/1a4 110 TEME
"Crauptbl 1 peHobl"(C UCTOIb30BAHHEM
obopynoBaHus neHTpa «Touka pocray)

54

Cucrematuzanusa 1 00001IIEHNE 3HAHWI IO
TEME

55

AJbJIETH/IBI K KETOHBI: 3JIEGKTPOHHOE
CTpOEHHE KapOOHUIIbHON TPYIIIIbI;
TOMOJIOTHYECKHUE Psiibl, o0mas Gopmyna,
HU30MEpUs U HOMEHKJIAaTypa

https://m.edsoo.ru/7f41837¢

56

ATbaEruIbl U KETOHBI: (pu3ndecKue
CBOMCTBA; PEAKIIMU IPUCOCINH CHUS

https://m.edsoo.ru/7f41837¢c

57

Peakuuu okucieHus U Ka4ECTBEHHBIE
peaKuu alibJerua0B U KETOHOB(C
UCIIOJIb30BaHUEM 000PYOBAHUS LIEHTPA
«Touka pocray)

https://m.edsoo.ru/7f41837¢

58

Crioco0b1 IMOJYYCHHUSA AJIbACTHUAOB H KCTOHOB

https://m.edsoo.ru/7f41837¢

59

OnHOOCHOBHBIE IIpEENbHbIE KAPOOHOBBIE
KHUCJIOThI, 0COOEHHOCTH CTPOEHUSI UX
MOJIEKYT

https://m.edsoo.ru/7f41837¢

60

N3omepust 1 HOMEHKIIaTypa KapOOHOBBIX
KHCJIOT, UX (PU3HYECKUE CBOWCTBA

https://m.edsoo.ru/7f41837¢

61

XUMHUYECKUE CBOMCTBA PEAEIBbHBIX
OJTHOOCHOBHBIX KAPOOHOBBIX KHCIIOT

https://m.edsoo.ru/7f41837¢c
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62

Oco06eHHOCTH CBOMCTB MypaBbUHOM
KUCIOTHL. MHOrooOpasue kapoOHOBBIX
KUCIIOT

https://m.edsoo.ru/7f41837¢

63

Oco0eHHOCTH CBOMCTB: HEMPEAEIbHbBIX U
apoMaTUYECKUX KapOOHOBBIX,
JTUKapOOHOBBIX, THIPOKCUKAPOOHOBBIX
kuciaot. [IpencraBurenu BbICIINX
KapOOHOBBIX KHCIIOT

https://m.edsoo.ru/7f41837¢

64

[ToHsiTHEe 0 MPOU3BOJHBIX KAPOOHOBBIX
KHCIIOT

https://m.edsoo.ru/7f41837¢c

65

Crioco0ObI oJTyuyeHHs U IPUMEHEHHE
KapOOHOBBIX KHCIIOT

https://m.edsoo.ru/7f41837¢c

66

CrnoxxHbIe 2(HUPBI: TOMOJIOTHYECKUH PsiJI,
oOmras hopmysia, I30MEpHsl 1 HOMEHKJIATypa

https://m.edsoo.ru/7f41837¢

67

duznyuecKue U XUMUYECKUE CBOMCTBA
3(¢upoB(C UCMOJIB30BAHUEM 000PYAOBAHUS
neHTpa «Todka pocray)

https://m.edsoo.ru/7f41837¢

68

Pewenne pacu€THbIX 3a1a4: 1O YpPaBHEHUIO
XUMHYECKON pEAKLIUH, HA OIIPEIEIICHUE
MOJIEKYJISIPHOU (POPMYITBI OPraHMIECKOTO
BEI[ECTBA

69

[IpakTueckas padorta Ne 3. Pemenue
HKCIIEPUMEHTAIBHBIX 3a/1a4 110 TeMe
"Kap6onoBsie kucioThl. CioxHbIe 3Qupb"(C
UCIOJIb30BaHUEM 000PYIOBAHUS LIEHTPA
«Touka pocray)

70

XKupsl: ctpoenue, puznueckue u
XUMUYECKHE CBOMCTBA (THAPOJIN3)

https://m.edsoo.ru/7f41837¢

71

Oco0GeHHOCTH CBONCTB XKHUPOB, COACPKALIUX
OCTAaTKM HCIIPCACIbHBIX ) KUPHBIX KU CJIOT.
2Kupsl B ipupone

https://m.edsoo.ru/7f41837¢c

72

Mpblia KaK COJIM BBICHIMX KapOOHOBBIX
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KHCIIOT, X Morotiee neicrue. [lonstue o
cuHTeTHYeckux Moruux cpencreax (CMC)

73

I'enernueckas cBsi3b yrieBOJOPOIOB U
KHCIIOPOJCOJIEPKAIINX OPraHUYECKUX
BELIECTB

74

Pacuérsl o ypaBHEHHSIM XUMUYECKHUX
peakuuit

75

Cucremartnsanus 1 0000IeHrEe 3HAHUH 10
TeEMe

76

OO01as XxapakTepucTHKa yrieBoI0B U
Ki1accu pUKaLys yriaeBoaoB (MOHO-, TU- U
HIOJIM CaXapH,ibl)

https://m.edsoo.ru/7f41837¢c

7

Monocaxapuasl: pu3ndeckue CBONCTBA U
HaxOXXJE€HUE B IIPUPOIE

https://m.edsoo.ru/7f41837¢c

78

[IpumeHeHue TI0K03bI, €€ 3HaYeHHe B
KHU3HEAESITEIbHOCTU OpraHu3Ma

https://m.edsoo.ru/7f41837¢c

79

[[Hcaxapuz[bl: caxapo3a, MaJIbTO3a U JIAKTO34a.

Haxoxnenue B mpupoae U NpuMeHEeHUe
JCaxapua0B

https://m.edsoo.ru/7f41837¢c

80

[Tonucaxapuabl: CTpOEHHE MAaKPOMOJIEKY I,
¢busnyeckne 1 XUMHUYECKHe CBOICTBa,
IpUMEHEHHUE

https://m.edsoo.ru/7f41837¢c

81

IlonsTue 00 HNCKYCCTBCHHBIX BOJIOKHAX

https://m.edsoo.ru/7f41837¢c

82

Pewenue pacueTHpIX 3a1a4 Ha ONpEAEIICHUE
JIOJIA BBIXOJA IPOIYKTa PEAKLIMU OT
TEOPETUUECKH BO3MOKHOTO

83

Cucremarusanuus 1 00001eHIE 3HAHUH 110
pazneny

84

KonTtponsHas paborta mo reme
"Kucnopoaconepxarire opraHu4eckue
coeMHeHus"
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85

AMUHBL: KJIaCCU(PHUKAIUS, CTPOCHHE
MOJIEKYJI, o0mas Gopmyia, u3oMepus,
HOMEHKJIaTypa 1 (u3nYecKre CBOMCTBA

https://m.edsoo.ru/7f41837¢c

86

XuMHYecKHne CBONCTBA aln(paTHIECKUX
aMHHOB(C M CIIOJIb30BaHUEM 000pyJOBaHUS
neHTpa «Touka pocray)

https://m.edsoo.ru/7f41837¢

87

AHWINH: CTpOEHHE aHUJIMHA, 0COOCHHOCTH
XMMHUYECKUX CBOWCTB aHWJIMHA

https://m.edsoo.ru/7f41837¢

88

Crioco0b1 IMMOJIYYCHUA U IPUMCHCHUC
aJ'II/I(l)aTI/ILIeCKI/IX AMHHOB

https://m.edsoo.ru/7f41837¢

89

AMUHOKHCIIOTBI: HOMEHKJIATYpa U U30MEPH s,
¢dusndeckue croiicTBa. OTAeIbHBIC
MIPECTABUTENIN 0.-AMUHOKHUCIIOT

https://m.edsoo.ru/7f41837¢

90

XUMHYECKHE CBOMCTBA aMHHOKHCIIOT, UX
OHOJIOrHYECKOE 3HAUCHUE AMHUHOKHUCIIOT.
CuHTE3 U TUIPOJIN3 TICTITHIOB

https://m.edsoo.ru/7f41837¢c

91

Benku kak mpUpOTHBIE MOJIMMEPHI,
CTPYKTYPBI OEJIKOB

https://m.edsoo.ru/7f41837¢

92

XUMHUYECKHE CBOMCTBA OEJIKOB

https://m.edsoo.ru/7f41837¢

93

Azorcoaepxalue reTepoLuKINIECKue
COCOAUHCHUA. HyKJICI/IHOBBIC KHCJIOTHI:
COCTaB, CTPOEHHUE U OHOJIOrHYecKas poJb

https://m.edsoo.ru/7f41837¢c

94

[IpakTueckas padorta Ne 4. Pemenue
9KCIEPUMEHTAIbHBIX 3a/1a4 110 TEME
"A3zoTcoaepKallie OpraHuuecKue
coequueHusa"

https://m.edsoo.ru/7f41837¢

95

[Ipaktuueckas padorta Ne 5. Perenue
AKCHEPUMEHTATBHBIX 33/1a4 110 TEME
"Pacno3naBaHue OpraHuyeCcKuX
coenuHeHu" (¢ NCIoIb30BaHNEM
obopynoBanus 1eHTpa «Touka pocray)

https://m.edsoo.ru/7f41837¢
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96

KontposnpHas pabora o reme
"A3zoTcoaeprKalle OpraHuuecKue
coequuenusa"

97

OCHOBHBIE TOHATHS XUMHUHU
BBICOKOMOJICKYJIAPHBIX COG,Z[I/IHGHI/Iﬁ n
MCTOAbI UX CUHTC3a —IMOJIUMCPU3alug U
ITOJIMKOHACHC Callui

https://m.edsoo.ru/7f41837¢

98

[TnacTmaccel. YTunmsanus u nepepaboTka
IIJIACTHKA

https://m.edsoo.ru/7f41837¢c

99

OnacToMepbl: HaTypaJbHbIA CUHTETUYECKUE
Kay4dyku. Pe3una

https://m.edsoo.ru/7f41837¢

100

Bonokna: HaTypaJIbHbIC, HCKYCCTBCHHBIC,
CHUHTCTHYCCKUC. HOJ'II/IMepr CIICHHaJIbHOI'O
Ha3Ha4YCHUA

https://m.edsoo.ru/7f41837¢

101

[Ipaktuueckas padora Ne 6. Pemienue
AKCIEPUMEHTATBHBIX 33/1a4 110 TEME
"Pacno3naBaHue miacTMace U BoJIOKOH"(C
MCIOJIb30BaHNEM 000pyI0BaHUS IIEHTpa
«Touka pocray)

https://m.edsoo.ru/7f41837¢

102

O06o01menne u cucTeMaTH3anus 13y4eHHOTro
Martepuaa 1o teme "BbpICOKOMOEKyIsIpHbIE
COEIMHEHHUS"

https://m.edsoo.ru/7f41837¢c

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

102
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11 KJIACC

Ne
n/n

Tema ypoka

KoaunuecTBo yacoB

Bcero KoHnTpoJbHbIe
padoThI

IIpakTnuyeckue
padoThI

JIeKTPOHHBIEe HU(pPOBbIE
oOpa3oBaTe/ibHbIE

pecypcnl

Atom. CoCcTaB aTOMHBIX siiep. XUMHAYECKUN
anemeHT. M30Tomnsl

0

0

https://m.edsoo.ru/7f41837¢

CrpoeHue 31eKTPOHHBIX 000JI0YEK ATOMOB,
KBaHTOBBIE YHCIIA

0

https://m.edsoo.ru/7f41837¢c

Krnaccudukanus XuMU4ecKux 3JI€MEHTOB (s-,
p-, d-, f-a51eMeHThI)

https://m.edsoo.ru/7f41837¢c

Pacnipenenenue 31eKTPOHOB 110 aTOMHBIM
opbuTanam

https://m.edsoo.ru/7f41837¢c

DNeKTpOHHbIE KOH(UTYpalluy aTOMOB
3JIEMEHTOB B OCHOBHOM U BO30YXK/IEHHOM
COCTOsIHHUU

https://m.edsoo.ru/7f41837¢

DNeKTpOHHBIE KOHGUTYPALIUH HOHOB.
DNEeKTPOOTPHUIATEIHHOCTD

https://m.edsoo.ru/7f41837¢

[Tepuognuecknii 3axkoH u [lepuoanueckas
CHCTeMa XUMHYECKUX 31eMeHToB [l. H.
MenpeneeBa, CBA3b C COBPEMEHHOM TEOPHUEN
CTPOEHHS aTOMOB

https://m.edsoo.ru/7f41837¢c

3aKOHOMEPHOCTH U3MEHEHHS CBOWCTB
XUMHUYECKUX 3JIEMEHTOB U 00pa3yeMbIX UMH
IIPOCTBIX U CIIOKHBIX BEIIECTB 110 IPYIIIAM U
nepuoaam

https://m.edsoo.ru/7f41837¢c

Cucrematuzanusa 1 00001IIEHNE 3HAHWI IO
TEME

10

Buapl xuMuueckol cBA3H. MeXaHNu3MBI
00pa3oBaHMsI KOBAJICHTHOM CBSI3H.
Bonopoanas cBsizb. MexxMomneKyasipHbIe
B3aMMOJICH CTBUS

https://m.edsoo.ru/7f41837¢c
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11

BasieHTHOCTB ¥ BaJICHTHBIE BO3MOXKHOCTH
aToMOB. CB$3b 3JIEKTPOHHOU CTPYKTYpPbI
MOJIEKYJI C UX T€OMETPUYECKUM CTPOECHUEM

https://m.edsoo.ru/7f41837¢c

12

HpeI[CTaBJ'IeHI/ISI O KOMITJICKCHBIX
COCAMHCHUAX: COCTAB 1 HOMCHKJIATYypa

https://m.edsoo.ru/7f41837¢

13

BemectBa MonekynsipHoro u
HEMOJIEKYJISIPHOTO CTpOeHUS. THuIbl
KPUCTAUIMYECKUX PEMIETOK U CBOWCTBA
BEILECTB

https://m.edsoo.ru/7f41837¢

14

ITonsTHE O JUCIIEPCHBIX CHUCTEMAX.
[IpencraBieHre 0 KOJUIOMAHBIX PACTBOpPAX

https://m.edsoo.ru/7f41837¢

15

VicTuHHBIE paCTBOPBI: HACBHIILEHHBIE U
HEHACBILIEHHBIE, PACTBOPUMOCTb.
Kpucramioruaparsl

https://m.edsoo.ru/7f41837¢

16

CriocoObl BEIPa)KEHUS KOHIICHTPALIHH
pacTBOpPOB

https://m.edsoo.ru/7f41837¢

17

Pemenue 3a1a4 ¢ UCIIOIBL30BAHUEM ITOHATHI
"MaccoBas J10J1s1 paCTBOPEHHOTO BelecTBa",
"MoJsipHasi KOHIIEHTparus"

18

Knaccudukanus 1 HoMeHKIaTypa
HEOPraHWYECKUX BEIIECTB

https://m.edsoo.ru/7f41837¢

19

Cucremartnsanus 1 0000IeHrE 3HAHUH I10
TEME

20

KonTponsHas pabora o Temam "CtpoeHue
aroMma. [lepuonnueckuii 3aKoH 1
[lepuonuueckas cucTeMa XUMHUYECKUX
anemenTtoB /. . Menneneesa", "Ctpoenue
BemectBa. MHoroobpasue BeniecTn"

21

Knaccudukanus XMMUIECKUX PEaKIuii B

HEOPraHUYeCKON U OPraHu4ecKol XUMUH.
3aKOH COXPAaHEHHUSI MacChl BEIIECTB; 3aKOH
COXpaHEHHMs U MIPEBPAILCHUS SHEPTUU TTPU

https://m.edsoo.ru/7f41837¢
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XUMHUYCCKUX PCAKIUAX

22

TennoBbie 3P HeKTh XUMUUECKUX PEAKIIHMA.
Tepmoxumuueckue ypaBHeHHUs (¢
UCNOIb306aAHUEM 0O0PYO0BAHUA YEeHMPA
«Touka pocmay)

https://m.edsoo.ru/7f41837¢c

23

Brruucnenus no YPaBHCHUAM XUMHWYCCKUX
peaKHI/Iﬁ U TCPMOXUMHNYCCKHUM YPABHCHUAM

https://m.edsoo.ru/7f41837¢

24

CKoOpOoCTh XUMUYECKOU peaKnu, eé
3aBUCUMOCTbD OT Pa3JUYHBIX (PaKTOPOB.
KaTtanus u kaTtanmzaTopsl

https://m.edsoo.ru/7f41837¢

25

I'oMOreHHbI€ ¥ TE€TEPOreHHBIEC PEAKLIIUA

https://m.edsoo.ru/7f41837¢

26

[Ipaktueckas padora Ne 1 nmo reme "Bnusnue
pa3IuyHBIX (PAaKTOPOB Ha CKOPOCTH
XUMHUYECKOHN peakiuu'" (¢ ucnoivb3oeanuem
obopyoosanus yeumpa « Touxa pocmay)

https://m.edsoo.ru/7f41837¢c

27

ObpaTtuMble 1 HEOOpaTUMbIE PEAKIIUH.
XWMHUYECKOE PABHOBECHUE

https://m.edsoo.ru/7f41837¢

28

[Ipaktuueckas padota Ne 2 o Teme "Bnusinue
pa3IuyHBIX (AaKTOPOB Ha MOJTOKEHHE
XMUMHYECKOTo paBHOBecH:" (¢
UCNONB308AHUEM 0O0PYO0BAHUSA YEHMPA
«Touxa pocmay)

https://m.edsoo.ru/7f41837¢c

29

:‘)J'ICKTPOJ'II/ITI/I‘IGCKaH Jucconuanus. CuibHEbIE
U ci1abble QJICKTPOJIUTEL. CreneHn
Jucconuanumu

https://m.edsoo.ru/7f41837¢

30

Honnoe npoussenenue Boasl. Cpena BOAHBIX
pactBopoB. Bonopoansiit mokaszarens (pH)
pacTBOpa

https://m.edsoo.ru/7f41837¢

31

I'mpposmns coneit. Peakuuum, npoTekaromue B
pacTBOpax 3JIEKTPOJIUTOB

http://eorhelp.ru
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[Ipaktuueckas padora Ne 3 mo teme
"XuMHUYecKre peakiiui B pacTBOpax

https://m.edsoo.ru/7f41837¢c

32
AIEKTPOIUTOB "(C UCNOIb30BAHUEM
obopyodoeanus yenmpa « Touka pocmay)
33 OKHUCIUTETHLHO-BOCCTAHOBUTEILHBIC PEAKITUH. https://m.edsoo.ru/7f41837¢
Baxunelmme OKHCIUTENN U BOCCTAHOBUTEIHN
34 MeToz 371eKTPOHHOTO (371€KTOHHO-HOHHOT0) https://m.edsoo.ru/7f41837¢c
OanmaHca
35 DJIEKTPOJIU3 PACTBOPOB M PACIJIAaBOB BEIIECTB https://m.edsoo.ru/7f41837¢
https://urok.apkpro.ru
36 Pemenue 3a1a4 pa3nu4yHbIX TUIIOB
37 Pewienne 3a1au pa3inyHbIX TUIIOB https://m.edsoo.ru/7f41837¢
38 Cucrematnsanus 1 00001IeHrE 3HAHUH 110 http://eorhelp.ru
TeMe "XUMUYecKue peaxiuuu'
39 Kontponbshas pabota no teme "Xumuueckue http://eorhelp.ru
peakun"
[Tonoxenune HemetaiuioB B llepuoanueckoi — http://fcior.edu.ru
40 cUCTEME XUMHUUYeCcKuX 3yemenTon 1. M.
MeHnneneeBa 1 0COOEHHOCTH CTPOCHUS UX
aToMoB. Pu3nUeCcKue CBOICTBA HEMETAJIIOB
http://fcior.edu.ru
A1 AJIOTpOIHSI HEMETAJIOB (HA IpUMepe
KHCIIOpoAa, cepsl, pocdopa u yriaeposaa)
http://fcior.edu.ru
42 Bonopon: monyuenue, puzndeckue u
XUMHUYECKUE CBOMCTBA. [ Mapuasl
43 l"anorensl: HaX0X/I€HUE B IIPUPOJIE, CITOCOOBI http://eorhelp.ru

IOJIy4YCHUH, (bnanecm/le U XUMHYECKHUEC
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CBOICTBa

44

lNanorenoBogopobl. Baxkueimme
KHCIIOPOCOIEpKAIIe COSTUHEHUS
raJIoTeHOB

45

JlabGopaTopHBbIC U POMBIIIIIEHHBIE CIIOCOOBI
MOJIYUYCHH A I'aJIOT CHOB. HpI/IMCHeHI/Ie
TaJIOTCHOB U UX COC}II/IHCHI/Iﬁ

http://eorhelp.ru

46

[Ipaktueckas padorta Ne 4. Perenue
SKCHEPUMEHTATIbHBIX 3a/1a4 110 TEME
"T"anorensl" (c ucnonvzosanuem
obopyoosanus yeumpa « Touxa pocma)

47

Kucnopoz: nabopaTopHbie U MPOMBILIICHHbBIE
CrocoObl Moay4eHusl, Gru3nueckue u
xumuueckue cporctBa. O30H. [Ipumenenue
KHCIIOPOZAA M 030HA

http://eorhelp.ru

48

OKcHuabl U TEPOKCUIIBI

49

Pemenne 3aaa4 pa3JIMYHBIX TUIIOB

50

Cepa: HaXOXAEHUE B IPUPOJIE, CIIOCOOBI
MOJTy4YeHUs!, PU3MUECKUE U XUMUIECKUE
CBOICTBa

https://urok.apkpro.ru

51

CepoBoznopos, cyibdusl

https://urok.apkpro.ru

52

Kucnopoaconepxamme COeIMHEHNs CEPBI.
Oco0OEHHOCTH CBOWCTB CEPHOI KUCITOTHI

http://eorhelp.ru

53

[Tpaktryeckas padora Ne 5. Pemenue
JKCIIEpUMEHTAIbHBIX 3a4a4 1o Teme "Cepa u
e€ coequHeHus " (c ucnoab308aHuem
obopyoosanus yeumpa « Touxa pocmay)

http://eorhelp.ru

54

A30T: HaXOXKEHUE B IPUPOJIE, CIIOCOOBI
nosydeHusi, GU3ndeckre U XUMHUECKHe
CBOMCTBAa. AMMHUAK, HUTPUJBI

http://eorhelp.ru
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Kncnoponconepmamne COCIHMHCHUS a30Ta.

55 . .
Oco0eHHOCTH CBOWCTB a30THOW KHCIIOTHI
56 IIpumeHeHrEe a30Ta U €ro COEAUHEHUN. http://eorhelp.ru
A30THBIE Y1OOpEeHUs
dochop: HAXOKAECHUE B TPUPOJIE, CIIOCOOBI
bop 8 PHPOZIE, http://eorhelp.ru
57 nosyueHusi, Gpu3ndeckrue U XUMHUECKHe
coiictBa. Pocuasl u pochun
http://eorhelp.ru
Oxcuabl pocdopa, pochopconepxariye
58 Ael ocdopa, docd pu Jlepratl https://urok.apkpro.ru
kucioTel. Conu pochopHOM KMCIOTHI
59 [Tpumenenue docdopa u ero CoOeTUHEHHIH.
dochopHbie ynoOpeHus
[Tpaktrueckas padota Ne 6. Pemnenue
SKCIIEPUMEHTAJILHBIX 3a/a4 1Mo TeMe "A30T 1
60 dbocdop u ux coequnenus" (¢
UCNONb3068aAHUEM 000PYO08ANUS YeHMPA
«Touxa pocmay)
) : HAXOXKCHUE B TIPH
Yraepox OMJICHUC B TIPUPOAE, http://eorhelp.ru
61 aJJIOTPOIIHbIE MOoAU(UKAINK; PU3HUecKHe U
XUMHUYECKHE CBOICTBA, TPUMEHEHUE
http://school-
62 Oxkcup yraepona(Il), okeup yrinepoma(IV), collection.edu.ru.
yroJibHasi KUCIoTa U e€ CoJu
63 Pemenue 3aga4 pa3nudHbIX THIIOB
Kpemuwuii: HaxoxaeHe B IPUPOJIE, CIIOCOObI
P & pupozae, http://eorhelp.ru
64 nonyueHusi, GU3NYecKre U XUMHUECKUe
CBOMCTBA
http://school-
65 Oxcua kpemuus(1V), kpemHueBas Kuciora, collection.edu.ru.

CHJINKAThI
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[IpumeHenne KpeMHHUS U €ro COSUHEHUN.

http://eorhelp.ru

66
CrekJ10, €ro nojay4eHue, BUbl CTEKJIa
http://eorhelp.ru
67 Pemenue 3a1ay pa3aMyHbIX TUIIOB
63 CucremaTtu3anus 1 0600111eHNEe 3HaHUH 1O
teme "Hemeramnnsr"
69 KonTtponbshas pabora no reme "Hemerasninr"
http://school-
70 AHanm3 pe3yIbTaTOB KOHTPOJIBHON padoTHI, collection.edu.ru.
KOppeKLus OINO0K
[Tonoxenue merasuios B [lepuoanueckoit
71 CHCTEME XUMHYECKHUX DJIEMEHTOB. https://urok.apkpro.ru
Oco0GeHHOCTH CTPOCHHUSI ITEKTPOHHBIX
000JI04€K ATOMOB METAJLJIOB
http://school-
79 OO6mme pu3ndyeckre cCBOKWCTBA METAIIIOB. collection.edu.ru.
[IpuMeHeHne MeTaIIoB B OBITY U TEXHUKE
http://school-
collection.edu.ru
73 CmuaBel MeTasuioB. Koppo3us MeTanios
74 Pemenue 3a1a4 pa3IMuHbIX TUIIOB
DNEKTPOXUMHYECKHUN Pl HAIIPSKECHU I http://eorhelp.ru
75 MeTasioB. O61mue crocoObl NOIydeHHs : :
METaJIJIOB
OO1as xapakTepucTika MeTayioB [A-rpymnmbl http://school-
76 [Teproguyeckoii CCTEMbI XUMUYECKUX collection.edu.ru.

aneMeHToB. HaTpuil u xanuii: noiy4yenue,
¢bu3nUecKue U XMMUYECKHUE CBOHCTBA,
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MPUMEHEHUE MTPOCTHIX BEUIECTB U UX
COeIMHEHUN

77

O6muras xapaktepucTrka MetamioB [TA-
rpynnsl [lepuonnueckoii cucteMsl
XUMHYECKHX DJIEMEHTOB. Marumi M KalbIHuM:
MoJIy4eHHne, PU3NYECKUe U XUMUYECKHE
CBOMCTBA, IPUMEHEHHUE MPOCTHIX BEIIECTB U
HUX COECIUHEHUN

http://eorhelp.ru

78

JXKécTtkocTh BO/IBI M CIIOCOOBI €€ yCTpaHEeHus (C
UCNONIbL3068AHUEM 000PYO08ANHUS YeHMPA
«Touxa pocmay)

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

79

ANIOMUHMIL: TOTydeHne, GU3nYecKue u
XMMHYECKHE CBOWCTBA, TPUMEHEHHUE

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

80

AmMdoTepHbIC CBOWCTBA OKCHJIA U THAPOKCHIA
AITFOMUHUS, TUAPOKCOKOMIIJIEKCHI aJJFOMUHMUSI,
WX IPUMCHCHUE

http://eorhelp.ru

81

Pemrenne 3aaa4 pa3JIMIYHBIX TUIIOB

82

[IpakTueckas padorta Ne 7. Pemenue
9KCIEPUMEHTAJIbHBIX 3a/1a4 110 TEME
"MeTaisl rJIaBHBIX oArpynmn " (c
UCNOIb308aAHUEM 000PYO0BAHUA YeHMPA
«Touxa pocmay)

83

OO6mast XxapakTepUCTHKA METAJIIIOB MOOOYHBIX
noarpyni (b-rpymnm) IMepronuueckoi
CUCTEMbl XUMHUYECKHUX AJIEMEHTOB

https://urok.apkpro.ru

84

du3nyecKue 1 XMMHYECKHE CBOMCTBA XpoMa U
€ro COCIMHEHU M, UX TPUMEH CHUE

https://urok.apkpro.ru

85

Baxwuelimme coequHeHns1 MapraHiia.
[Iepmanranar kaius, €ro OKUCIUTEIbHBIE
CBOMCTBA

http://eorhelp.ru
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duznueckue U XUMUYECKHE CBOMCTBA JKeJle3a

http://school-
collection.edu.ru

86 U ero coenuHeHui. [logydeHne u mpuMeHeHne
CIUIaBOB JKeJie3a
http://school-
g7 dusznueckre U XUMHYECKHEe CBOMCTBA MEAN U collection.edu.ru.
€€ COeIMHEHUN, UX IPUMEHEHHUE
. http://school-
du3nveckre 1 XMMUYECKUe CBOWCTBA ITUHKA U .
. collection.edu.ru.
88 €ro COeIMHEHU, UX IPUMEHEHHUE.
' IpOKCOKOMILIIEKCHI IIMHKA
[IpakTuueckas padorta Ne 8. Pemenue
9KCIIEPUMEHTAJIBHBIX 33/1a4 M0 TEME
" P A " http://eorhelp.ru
89 MerTansl TOOOYHBIX MOyl " (¢
UCNONIb3068aAHUEM 000PYO08AHUS YeHMPA
«Touka pocmay)
https://urok.apkpro.ru
90 Pemenue 3aay pa3aMyHbIX TUTIOB
91 O06o01menne 1 cucTeMaTH3anus 3y4eHHOro
Matepuaia no reme "Merasuibl"
http://school-
collection.edu.ru.
92 Kontponbshas padota no teme "MeTtasibr"
93 Amnanu3s pe3ynbTaToB KOHTPOJILHON padoThl,
KOPPEKIUs OIUO0K
Posib xumuu B o6ecrieyeHuH yCTOHYMBOrO
94 pa3BuTHA YyenoBedecTBa. [IoHATHE O HAyUHBIX
METO/1aX UCCJICTOBAHMSI BEIICCTB
95 HayuHble npyuHUKIIBI OpraHu3auu http://eorhelp.ru

XUMHUYCCKOI'o IIPOU3BOACTBA.
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[TpoMblInIUIEHHBIE CITOCOOBI MOTYYCHUS
Ba)KHEUIIINX BEIIECTB

XUMHYECKOE 3arpsi3HEHNE OKPYKarolen

https://urok.apkpro.ru

96 1
CpEIbI M €T0 TIOCTIEACTBUS
http://school-
97 XuMUs U 310pOBbE YelIoBeKa. JIekapcTBeHHBIE 1 collection.edu.ru.
CpencTBa
08 Xumud iy, Pois xuMum B o0ecieueHnun 1 ht http://eorhelp.ru
MMUIIEBOM 0E30II1aCHOCTH
99 KocMernueckue u nmapdromepHbie cpeicTBa. 1 http://eorhelp.ru
BriToBas xumusa
XuMus B CTpOUTENBCTBE. BaxHeimme https://urok.apkpro.ru
100 CTPOUTENBHBIE U KOHCTPYKIITMOHHBIE 1
MaTepuabl
101 XUMHS B CEIbCKOM X03siiicTBE. OpraHnveckue 1 http://eorhelp.ru
Y MUHEpaJIbHBIC YIO00PCHHS
102 Cucrematusanus 1 0000IeHIE 3HAHUI T10 1
TEME
OBIIEE KOJIMYECTBO YACOB I1O ITPOI'PAMME 102
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YYEBHO-METOJUYECKOE OBECITEYEHUE OBPA3OBATEJIBLHOTO
MMPOIIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IJIS1 YYEHUKA
* Xumus, 10 xkmacc/ Epemun B.B., Kysemenko H.E., Tepenun B.U., [pozmoB A.A.,
Jlynun B.B.; mon penakumeit Jlynuna B.B., OOmiecTBo ¢ orpaHu4eHHONW OTBETCTBEHHOCTHIO
«IPODAy; Aktmonepnoe odmiectBo «M3narensctBo «IIpocBemieHne
* Xumus, 11 xnacc/ Epemun B.B., Ky3smenko H.E., Ipo3noB A.A., Jlynun B.B.; mon
penakuueir Jlynuna B.B., OOmecTtBo ¢ OrpaHHYeHHOH OTBETCTBEHHOCTHIO «JIPODAY;
AxuunonepHoe ob1ectBo «M3natensctBo «IIpocBenienney

METOAUUYECKHUE MATEPUAJIBI J1JIS1 YAUTEJIA
https://edsoo.ru/wp-content/uploads/2023/08/

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
UHTEPHET

1. ®enepanbHblil IEHTP HHPOPMALTMOHHO-00PA30BATEILHBIX
pecypcoB — http://fcior.edu.ru

2. bubnmoreka nudpoBoro oopa3oBaTeNbHOr0 KOHTEHTa https://urok.apkpro.ru/

3. Enunas xosutekius nudpoBeix 00pa3oBaTeIbHBIX PECYPCOB —
http://school-collection.edu.ru.

4. ®enepanbHbIi HHCTUTYT M1€1arOrMYECKUX U3MepeHu — http:// www.fipi.ru

5. ®enepanbHblil HEHTP UH(QOPMaLIMOHHO-00pa30BaTeNIbHBIX PecypcoB - http://eor.edu.ru
6. [TopTan «3nexkTpoHHBIC 00pa3oBaTebHBIC PeCypChl» - http://eorhelp.ru

7. Hoptan [Ipe3unentckoii 6ubmmoreku — http://www.prlib.ru
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