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HOACHUTEJBHASA 3AIINCKA

PaGouas mporpamMmmMa 1o XMMHUU Ha YPOBHE CpeaHETo oO0Iero oOpa3oBaHUS
pa3zpabotana Ha ocHoBe DenepanbHOrO 3akoHa OT 29.12.2012 Ne 273-03 «O6
obOpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHUSI
benepanbHO o0Opa3oBarenbHON IpOrpamMMBbI CpeIHEro o011ero
obpazoBanusi(POIl COO), npeacranenHbix B denepaqbHOM TroCyJapCTBEHHOM
obOpazoBarensHoM ctaHgapre COO, c¢ yu€rom Konnenmuu mnpenomaBaHus
y4eOHOro mpeameTa «XUMHs» B 00pa3oBaTeNIbHBIX Opranuzanusax Poccuiickoi
denepanvy, peamu3yIONIUX OCHOBHBIE O0O0pa3oBaTelbHBIE MPOTrPaMMBbl, U
OCHOBHBIX TOJIOkeHH «CTpaterun pa3BuTUs BocnuTaHus B Poccuiickoit
Oepnepanuun Ha niepuoj 10 2025 roma» (Pacnopspkenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

XuMHsI Ha YpPOBHE YIIIYOJIEHHOTO W3Y4YEHHUS 3aHMMAeT Ba)KHOE MECTO B
CUCTEME €CTECTBEHHO-Hay4yHOro ooOpaszoBanusi ywammxcs 10-11 kmaccos.
W3yuyenue mpeamera, pealm3yeMoe B YCIOBUAX JIU(DPEepeHLnpOBAHHOTO,
npouibHOro OOy4YeHHs, MPU3BAHO OOecneunTh O0O0IEe00pa30BATEIbHYI0 U
OOLIEKYNbTYPHYIO TOATOTOBKY BBITYCKHUKOB UIKOJBI, HEOOXOAMMYIO IS
aJanTaiyy UX K ObICTPO MEHSIOIIMMCS YCIOBUSIM U3HHU B COLIMYME, & TAKKE IS
MPOJIOJDKEHUs O0y4YeHHUs B OpraHu3anusix mnpodeccuoHaIbHOro 00pa3oBaHUs, B
KOTOPBIX XUMUSI SIBJISICTCSI OJTHOM M3 MPUOPUTETHBIX AUCIUTLIINH.

B nporpamme mno XMMHM Ha3HauY€HUE TMpeaMeTa «XUMHUS» MOIydaeT
HOJpOOHYI0  MHTEpIPETAaldi0 B  COOTBETCTBUM €  OCHOBOIOJIAraroIIUMHU
nosnioxkeHusiMu I'OC COO o B3auMOOOYCIOBICHHOCTH ILIEJIEH, CcolepkKaHus,
pe3ynbTaToB OOyYeHUS] M TPeOOBAaHUN K YPOBHIO TOJTOTOBKH BBITYCKHHKOB.
CBUIETENHECTBOMTOMYSIBISIOTCACIIEYOIIMEBBITOIHAEMBIETPOrPAMMONTIOX UMUK (D
YHKIIAH:

e UH(pOpPMALIMOHHO-METOIMYECKasl, pealu3alus KOTOpoll oOecredynBaer
MOJIyYeHUE TPEICTAaBICHUS O IIENIAX, COJAEpX,aHUHU, OOIed cTpaTeruu
oOy4eHHMsI, BOCIUTAHUS U Pa3BUTHS 00y4arOUIUXCsl CPEICTBAMH IIPEIMETA,
M3y4aeMoro B paMKax KOHKPETHOTO MpoQuJIs;

e OPraHU3ALMOHHO-TIAHUPYIOIIAsl, KOTOpas MpelyCcMaTpPUBAET ONpeesCHuUE:
NPUHLUIOB CTPYKTYPUPOBAHUS U  MOCIEAOBATEIbHOCTA HM3y4YECHUS
y4eOHOrO  Marepuana, KOJUYECTBEHHBIX M  KAaYeCTBEHHBIX  €ro
XapaKTEPUCTHK; MOAXOJ0B K (DOPMUPOBAHUIO COJEPKATEIbHOM OCHOBBI
KOHTPOJII U OLEHKH 00pa3oBaTEIbHBIX IJOCTHKEHHM OOy4arolmuxcs B
paMKax WTOTOBOM arTectanud B (OpME E€IUHOTO TOCYJapCTBEHHOTO
AK3aMEHa M0 XUMUH.

[Iporpamma a1 yriryOJI€HHOTO N3YUSHUS XUMUH:



e YCTAaHABJIMBAE€T MHBAPUAHTHOE MPEAMETHOE COJIepKaHue, 00s13aTeNIbHOE IS
U3y4eHHS B paMKax OTHCNbHBIX Mpoduied, MpeaycMaTpuBaeT
pacnpelneseHue W CTPYKTYpHUpPOBaHHWE €ro I0 KjaccaM, OCHOBHBIM
coJiep>KaTelIbHbIM JIMHUSIM/pa3/ienam Kypca;

e 1a€T IPUMEPHOE paclpeiesieHre yueOHOro BpEMEHHU, PEKOMEHTyeMOro s
U3YYEHUS OTIEIBHBIX TEM;

elIpe/JIaraeT NPUMEPHYIO  MOCIEJOBATEIbHOCTh HU3YyUEHHUs  Yy4eOHOro
MaTepuana ¢ y4€ToM JIOTUKH TOCTPOCHHS Kypca, BHYTPUIIPEAMETHBIX U
MEXITPEIMETHBIX CBSI3EH;

e 1a€T METOAMYECKYIO MHTEPIPETALIMIO 1IeJIel U 3aa4 U3yUYeHUs MpeaMeTa Ha
yriayOJ€HHOM YpOBHE C YYETOM COBPEMEHHBIX MPUOPUTETOB B CUCTEME
cpeaHero oOmero oOpa3oBaHUs, COJACPKATEIBHOU XapaKTEPUCTUKHU
IUIAHUPYEMBIX pe3yJbTaTOB OCBOEHHUS OCHOBHOM 00pa3oBaTeIbHOU
MIpOrpamMMBbl CpEeIHEro o01ero 00pa3oBaHUs (JIMYHOCTHBIX,
METaIpeMETHBIX, MPEIMETHBIX), a TaKXe C Y4ETOM OCHOBHBIX BHUJOB
y4eOHO-TIO3HABATENbHBIX JEHCTBUM  OOydYarolmerocs IO OCBOCHHIO
CoJIep KaHMs IIpeIMETa.

[Io BceM Ha3BaHHBIM MO3ULHKSIM B IPOrpaMMe IO XUMHUHU IPEAYCMOTpPEHA
IPEEMCTBEHHOCTh C OOY4YeHHMEM XUMHUU Ha YPOBHE OCHOBHOI'O OOLIETO
oOpazoBaHus. 3a TpefeilaMyd YCTAaHOBJIEHHOW MpPOrpaMMoOl MO  XUMHUHU
00s3aTeNbHON (MHBAPUAHTHOM) COCTABJISIOLIEH COJEp)KaHMUs y4eOHOro MpeameTa
«Xumus» OCTa€Tcsi BO3MOKHOCTH BBIOOpa €ro BapHATHUBHOM COCTaBJISIONIECH,
KOTOpas JOJDKHA ONPENENAThCS B COOTBETCTBUM C HANPABICHUEM KOHKPETHOIO
npoduiis 00yueHusl.

B coorBerctBHM ¢ KoHOenryainbHbIMH mnosiokeHusmu PIOC COO o
Ha3HAUYCHUU TPEIMETOB 0a30BOro M yIrIyOJEHHOIO YpOBHEH B CHCTEME
nuddepeHIMpoBaHHOTO OOYYEHHUS Ha YPOBHE CpeaHero oobmero oOpa3oBaHUs
XUMHUS Ha YpOBHE YINIYyOJNEHHOTO U3YYCHHUS HANpaBJIeH Ha peau3aliuio
MPEEMCTBEHHOCTH C  MOCJHEAYIOIMM  3TalioM  TOJYYEHUS  XUMHYECKOIro
oOpa3oBaHHs B paMKaX M3yYEHUS CHEIUAIbHBIX €CTECTBEHHO-HAYYHbIX U
XUMUYECKUX JUCLMIUIMH B By3aX M OpPTaHU3aLUSAX CPEIHEro NpodeccHoHaIbHOTO
oOpa3zoBanus. B 93Toll CBs3M wH3ydeHHE TMpeaMeTa «XUMHsD OPUEHTHPOBAHO
OPEUMYIIECTBEHHO Ha paclIUpeHue U  YIIyOJeHHe TEeOpeTUYeCKOW U
MPAKTUYECKON MOATOTOBKU OOYYaIOLIMXCS, BEIOPABIINX ONpeaeAEHHbIA Mpoduiib
oOy4eHMsl, B TOM YUCJIE C EPCIEKTUBON MOCIEAYIOMIETr0 MOJIYYeHUs] XUMHUYECKOTO
oOpa3oBaHus B OpraHu3aiusax nmpodeccruonanbHoro oopasoBanus. Hapsay ¢ atum,
B cBete TpeboBanuit ®I'OC COO k miIaHUpPyeMbIM pe3yibTaTaM OCBOEHUS
dbenepanpHOl 00pa30BaTEIBHOM MPOTpaMMBI CpPEIHEr0 O0OIIero oOpa3oBaHUs
u3ydeHue rmnpeameTa «XUMHUS» OPHUEHTHPOBAHO TaKXKe Ha pElIeHHe 3ajiay



BOCIHUTAHUSA U COLMAIBHOTO PAa3BUTHS OOydaromuxcs, Ha (popMHpOBaHHE y HHUX
OOIIEUHTEIUIEKTYaIbHBIX YMEHUN, YMEHHI palMOHATU3alUK y4eOHOTo TpyAa H
00OOMEHHBIX  CIOCOOOB  JEATEIBLHOCTH, WMEIONINX  MEKIUCITUTIMHAPHBIH,
HaAJIPEeIMETHBIN XapaKTep.

CocraBnsitomiuMu  nipeamMeTa «XUMHUs» Ha YPOBHE YIITYyOIEHHOTO H3y4UEHHUS
ABIIAIOTCS YIUIyOJN€HHbIE Kypchl — «Opranudeckas xumus» U «OO0mas u
Heopranuyeckas xumus». [lpu onpeneneHun noaxo10B K 0TOOPY U CTPYKTYpPHOMR
OpraHu3allud COJEpPKaHUS 3TUX KYypCOB B NPOrpaMMme MO XUMHUHU 32 OCHOBY
npuHaTel nosokeHuss GI'OC COO o paznmuuusax 06a3oBOro u yriayOJIEHHOTO
YpOBHEW U3yueHUs MpeaMETA.

OcHoBy cozaepxkaHusg KypcoB «Opranudeckas xumus» ©u «O0mas wu
HEOpraHWYecKas XHMHs» COCTABIISIET COBOKYMHOCTh NPEJAMETHBIX 3HAaHUU U
YMEHHM, OTHOCALIMXCA K 0a30BOMY YpPOBHIO M3YYEHHMs MpeAMeTa. JTa cucTeMa
3HAHMM MOJy4YaeT ONpeNeiIEHHOE TEOPETHYECKOE [OIOJHEHUE, IO3BOJISIONIEE
OCO3HAHHO OCBOMTH CYIIECTBEHHO OOJbIIMH 00BEM  (PAKTOIOTMYECKOTO
Matepuana. Tak, Ha yriayOJ€HHOM YpPOBHE H3yYE€HHMs INpeaMeTra obOecredeHa
BO3MOYKHOCTh 3HAQUMTEJIbHOTO YBEJIMYEHUS OOBEMA 3HAHMM O XUMHUYECKHX
3JIEMEHTaX W CBOWCTBAaX MX COEAMHEHUN Ha OCHOBE PACIIUPEHHUS U YIIIyOJeHUs
IIPEICTABICHUM O CTPOCHUM BEILECTBA, XUMUYECKON CBSI3M M 3aKOHOMEPHOCTAX
MPOTEKaHUS PEAKLUH, pACCMATPUBAEMBIX C TOYKH 3PEHHS] XUMUYECKOU KUHETUKU
U TepMoaMHamMuku. W3ydenue mnepuoamueckoro 3akoHa u Ilepmoamueckon
CUCTEMbl ~ XHMHUYECKUX  D3JEMEHTOB  0a3upyercsi  Ha  COBpPEMEHHBIX
KBaHTOBOMEXAaHWYECKHX IPEJCTABICHUAX O CTPOEHUU aToMa. XMMHUYECKAsI CBA3b
OOBSICHSIETCS C TOUKH 3PEHHUS IHEPTETUUECKUX M3MEHEHUH Nnpu €€ o0pa3oBaHUU U
pa3pyllieHuH, a TaKKe ¢ TOYKH 3pEHHs] MEXaHU3MOB €€ oOpazoBaHus. N3yueHue
TUMOB  peakuuil  JomojHseTcs  (HOopMUpOBaHMEM  TpEACTaBlIeHUM 00
IIEKTPOXUMHUYECKUX IPOLECCaxX M IEKTPOJIU3€E PACILUIABOB U PACTBOPOB BEILIECTB.
B kypce opranmyeckoil XMMHUU TPU PACCMOTPEHUH PEAKIIMOHHON CIIOCOOHOCTH
COEJIMHEHUH ynenseTrca 0co00e BHUMaHUE BOIpocaM 00 3IEKTPOHHBIX dddekTax,
O B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PEaKIIMil.

Oco0oe 3HayeHWe HMeEeT TO, 4YTO Ha COJEpKaHUE KypCOB XHUMHH
yIIyOIEHHOTO YPOBHS M3YUYEHHUS [Tl KJIACCOB OMpeeIEHHOTO Tpoduiis (TJIaBHbIM
o0pa3oM Ha UX CTPYKTYpy M XapakTep [ONOJHEHHH K oOmel cucreme
MPEIMETHBIX 3HAHUI) OKa3bIBAIOT BIMSHHE CMEKHbIEC NIpeIMeThl. Tak, Hanmpumep,
B COJCP)KaHUU MpeaMeTa i KJIACCOB XUMUKO-(U3UYECKOro Mpoduiisi 00ybIIoe
3HaueHHUEe OYyIyT MMETh AJIEMEHThl yueOHOTO MaTepuana mo obmed xumun. [Ipu
U3y4YEeHUU IMpeMeTa B JaHHOM Cllyyae akLEeHT OyJeT ciaenaH Ha OOIIHOCTh
METOJIOB MO3HAHUS, OOLTHOCTh 3aKOHOB U TEOPHUM B XUMUU U B (U3MKE: aTOMHO-
MOJIEKYJIIpHasi Teopusi (MOJEKyJsipHas Teopusi B (PU3MKE), 3aKOHBI COXpPaHEHUs



MacCbl M DHEPIWM, 3aKOHBl TEPMOJMHAMUKH, JJIEKTPOJIM3a, IPEICTABICHUSA O
CTPOECHMH BEILECTB U IPYTOE.

B TO Xe BpeMa B COAEpKAaHMM IIpeAMETa JUId KJIACCOB XUMHKO-
ounonoruueckoro npoduist OOJBLUINKI yAENbHBIM Bec OyJIeT MMETh OpraHuYecKas
xumMus. B 3TOM  cimydae  mpenocTaBisieTCsl  BO3MOXKHOCTh Il Oouiee
OOCTOATENIPHOTO  PACCMOTPEHUS XMMHUYECKOM  OpraHu3aluud  KJIETKH  Kak
OMOJIOTMYECKOM CHCTEMBI, B COCTaB KOTOpPOW BXOJAT, K HPUMEPY, TaKHUe
CTPYKTYpHBbIE€ KOMIIOHEHTBI, KaK JIMIOUAbI, OEJIKU, YIJIEBOJbl, HYKJICHHOBBIE
KHUCIJIOTBI U Apyrue. IIpu 3ToM 3HaHHS O COCTaBe M CBOMCTBAxX NPEICTAaBUTEIEH
OCHOBHBIX KJIACCOB OPraHWYECKHUX BELIECTB CIIY>)KAT OCHOBOM [UIl W3yYCHHS
CYILIHOCTH HpOLECCOB (POTOCUHTE3A, IbIXaHHUSI, TUILEBAPEHUS.

B mumane ¢GopMHpoBaHHS OCHOB HAyYHOTO MHPOBO33PEHHS, OCBOCHHS
OOIIEHaY4YHbIX METO/I0B [TO3HAHUS U OIBITA PAKTUYECKOTO MPUMEHEHHS HAYUHbBIX
3HaHUU H3y4YeHHE MpenMera «XUMHs» Ha YriayOlE€HHOM YpOBHE OCHOBAaHO Ha
MEXIPEIMETHBIX CBS3SIX C Y4YEOHBIMH MpEIMETaMH, BXOIAIIMMU B COCTaB
npeaMeTHbIX obOnacteil «EcTecTBeHHO-HayuHblE NpenMeTb», «MaTtemaTuka u
uH(popmaTrka» U «Pycckuil sI3bIK U TUTEpATypay.

[Tpu wu3ydenun ydeOHOro mnpeamera «XUMHs» Ha YINIyOJEHHOM YpOBHE
Tak)Ke, KaKk Ha YPOBHE OCHOBHOI'O M CpeAHero ooiero oOpa3zoBaHus (Ha 6a30BOM
YPOBHE), 3a7]aueil MEepBOCTENEHHOW 3HAYMMOCTH SIBJISIETCS (POPMUPOBAHUE OCHOB
HAyKd XUMHUU Kak oOO0JIaCTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPaKTUYECKON
JEATEIIBHOCTH Y€JIOBEKA U OJTHOIO U3 KOMIIOHEHTOB MUPOBOM KyJIbTypbl. Pemenue
TOM 3aJaud Ha YrayOJIEHHOM YpOBHE M3ydeHUs NpeaMeTa Mpeirosaraer
peanu3anuio Takux LeseH, Kak:

e popMHUpOBaHUE TPEACTABICHUNA: O MaTE€pUATbHOM E€IMHCTBE MHpA,
3aKOHOMEPHOCTSX U MO3HABAEMOCTH SIBJIEHUW NIPUPOJbI, O MECTE XUMUU B
CUCTEME €CTECTBEHHBIX HayK W €€ Beaylled poid B oOOecredyeHuu
YCTOMYMBOTO  pa3BUTHUS  YEJIOBEYECTBA: B  pEIIEHUH  MpolseM
HKOJIOTUYECKOM, SHEPreTUYECKON M MUILEBOW 0E€30MacHOCTH, B Pa3BUTHU
MEJIMLIMHBI, CO3JaHUN HOBBIX MaTEPUAIOB, HOBBIX HCTOYHUKOB YHEPTHUH, B
00eCIeyeHnr palloOHAIBHOTO MPUPOJONOIb30BaHMS, B (HOPMHUPOBAHUU
MUPOBO33pEHHUSI U OOIEH KyJIbTypbl UYEIOBEKa, a TaKXKe JKOJIOIMYECKU
00OCHOBAaHHOT'O OTHOILIEHUS K CBOEMY 37I0POBBIO U MPUPOJHON Cpelie;

e OCBOCHME CHUCTEMBl 3HAaHMH, JeXKalUX B OCHOBE XUMHMYECKOU
COCTABJISIFOIIEH €CTECTBEHHO-HAYYHON KapTUHBI MUpaA: GyHIAMEHTAIBHBIX
MOHATUN, 3aKOHOB U TEOPUUW XHWMHH, COBPEMEHHBIX MPEACTABICHUU O
CTPOCHMHM BEIIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, HOHHO-
MOJIEKYJIIDHOM,  HAJAMOJIEKYJSIDHOM, O  TEPMOAMHAMUYECKUX U
KMHETHYECKUX 3aKOHOMEPHOCTAX IPOTEKaHUS XUMHUYECKUX PEAKLUH, O



XUMUYECKOM PaBHOBECHH, PACTBOPAX U JUCIEPCHBIX CUCTEMAX, 00 00mNX
HAyYHBIX MPUHIIATIAX XUMHUYECKOTO TIPOU3BOJICTBA;

« popMupoBaHUE y 00yyaromuxcs OCO3HAaHHOTO MMOHUMAaHUS
BOCTPEOOBAHHOCTU CHUCTEMHBIX XUMHUYECKUX 3HAHUHN JUIsi OOBSICHEHUS
KIIFOUEBBIX HJIEW W TPOOJIEM COBPEMEHHOW XHMHH, Il OOBSCHEHUS U
MIPOTHO3WPOBAHUS SIBJICHWUH, UMEIOIINX ECTECTBEHHO-HAYUYHYIO MPUPOIY;
TPaMOTHOTO perieHus Mpo0eM, CBSI3aHHBIX C XUMHEH, TPOTHO3UPOBAHHS,
aHaJIKM3a U OIIEHKHU C MO3UIINI KOJIOTHYECKONU 0€30MacHOCTH MOCIIEICTBUNA
OBITOBOM M TMPOU3BOIACTBEHHON JEATEILHOCTH YEIOBEKa, CBI3aHHON C
XUMHUYECKUM  TPOU3BOJCTBOM, HCIIOJIb30BAaHUEM U  NEepepadOTKOM
BEIIIECTB;

e yITyOJIEHHUE MPECTABICHUN O HAYYHBIX METOJIaX MO3HAHUS, HEOOXOIUMBIX
JUISL TIPUOOpETeHUsT YMEHUW OPUEHTHUPOBATHCS B MHPE BEIIECTB U
OOBSCHEHUS XHWMUYECKHX SBJICHHM, HMMEIOIIMX MECTO B TMPUPOJE, B
MPAKTUYECKOMN JEATEIbHOCTA U TOBCEIHEBHOM KU3HMU.

B mnnaHe peanu3anuu TMEPBOOYEPEAHBIX BOCHUTATEIBHBIX W Pa3BUBAIOIIMX
(GyHKIIUN 1IEJTOCTHOM CHUCTEMBI CpeHEero oOIiero oOpa3oBaHUs MPU U3YYCHUU
npeaMera «XUMHUS» Ha  YrIyOJI€HHOM  ypOBHE 0OCOOYI0  aKTyallbHOCTh
MpPUOOPETAIOT TAaKKUE LIETU U 33]]a4H, KaK:

e BOCTIMTaHKE YOSKIEHHOCTH B MIO3HABAEMOCTH SIBJICHUI TIPUPOJIBI, YBAXKCHUS
K TMpoOIEecCy TBOpUECTBA B OOJACTH TEOPETHUUECKUX M TMPUKIATHBIX
UCCIIeIOBAHUM B XUMUH, dbopmupoBaHue MUPOBO33PEHUS,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH;

epa3BUTHE MOTHBAIIMM K OOYYECHHUIO U TIO3HAHHUIO, CIIOCOOHOCTEH K
CaMOKOHTPOJIO W  CaMOBOCIHMTAHWIO  HA  OCHOBE  YCBOCHUS
00111eueTI0OBEYECKUX 1IEHHOCTEH;

e Pa3BUTHUE TO3HABATEIBHBIX HHTEPECOB, MHTEIUICKTYIbHBIX U TBOPUYECKHUX
criocoOHoCTe oOydaroruxcsi, (GOpPMHPOBAHUE Y HHUX CO3HATEIHHOTO
OTHOIIIEHHS K CaMOOOpa30BaHUI0 M HEMPEPHIBHOMY OOpPAa30BaHUIO Kak
YCJIOBHUIO yCHENTHON Mpo(deCCHOHAIBHON U OO0LIECTBEHHOMN JeATeIbHOCTH,
OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3JIOPOBBIO W TMOTPEOHOCTH B
3I0pPOBOM 00pase KU3HWU;

e popMUpOBaHME YMEHUW UM HAaBBIKOB Pa3yMHOTO MPUPOJIONOIL30BaAHMUS,
Pa3BUTHUE DKOJIOTUYECKOU KYJIBTYPhI, TPUOOPETEHHE OMBITa OOIIECTBEHHO-
MOJIC3HOM PKOJIOTMUYECKOMN AeSATECIbHOCTH.

OO01iee 9uCiIo 4acoB, MPEAYCMOTPEHHBIX JIJISI U3YYCHHUS XUMHUHU Ha YTIIyOJIEHHOM
YpOBHE CpeaHero obmiero oopazoBanusi, cocrabiser 204 gacoB: B 10 kmacce —
102 gaca (3 yaca B Henento), B 11 kitacce — 102 yaca (3 yaca B HEAENIO).



COAEPXKXAHUE OBYUEHUA
10 KITACC

OPTAHUYECKASA XUMUSA

Teopernvyeckue OCHOBbI OPraHUYeCKON XMMHUH.

[IpenMer W 3HAaYECHHE OPraHUYECKOM XHMHUHU, MPEACTABIECHUE O
MHOT000pa3uK OPraHUYECKUX COCTMHECHHI.

DNEeKTPOHHOE CTPOEHHE aToMa YIJepoAa: OCHOBHOE M BO30YKIEHHOE
COCTOsIHMA. BaneHTHbIE BO3MOKHOCTM aroMa yriepoja. XHMHYEcKas CBS3b B
OpraHUYECKUX COCIMHEHMSIX. THUIbl THUOpUIM3AIMM aTOMHBIX opOuTanei
yraepoja. Mexanu3mbl 00pa3oBaHUsI KOBAJIGHTHOM CBsi3U (OOMEHHBIN U JOHOPHO-
aKLENTOpHbIN). TUOBl MNEpeKpbIBaHHUS AaTOMHBIX OpOMTaNei, G- U T-CBS3U.
OpnunapHasi, [BOMHAsE U TpouHasi cBA3b. CrocoObl pa3pbiBa CBSA3€l B MOJIEKYJax
oprannueckux BemiecTB. [loHsTHe O CcBOOOJHOM paaukane, Hykiaeoduie u
anexkTpodue.

Teopuss cTpoeHMsi oOpraHudeckux coeauHeHnii A.M. bytinepoBa u
COBPEMEHHBIE TIPEJICTABIICHUS O CTPYKTYpE MOJIEKYJl. 3HAUYEHUE TEOPUH CTPOCHHUS
OpPraHUYECKUX COeAMHEHUU. MOJeKyasipHble U CTPYKTypHbIE  (OPMYJIBIL.
CtpykTypHble GOpMyNbl  pa3IUYHBIX BHUIOB: Ppa3BEPHYTas, COKpaliEHHas,
ckenerHass. M3omepus. Buabl H30MepUU: CTPYKTypHas, MPOCTPAHCTBEHHAS.
OnextpoHHbie Y(Q(PEKTH B MOJIEKYIaX OPraHUYECKUX COCIMHEHUN (MHIYKTHUBHBIM
Y ME30MEpPHBIN 3P PEKThI).

[IpeacraBnenne o KiIacCU(pUKALMKM OpraHuyYeckux BeulecTB. lloHsTHe O
dbynkunonaasHoOM rpymme. ['omonorus. ['omonoruueckue psanbl. CucreMaTuyeckast
HOMeHKJIaTypa opranudeckux coenuHenuit (IUPAC) u TpuBuanbHbie Ha3BaHUs
OTJEJIbHBIX ITPEACTABUTEIICH.

OcobeHHOCTH U KiaccU(UKALUS OpraHUYeCcKuX peakuuil. OKUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUY B OPTaHUYECKON XUMUHU.

OKCIIEpUMEHTAIbHBIE METOJbl H3YYEHHs] BEIIECTB M HX MPEBPAIlCHUIN:
O3HAKOMJICHHE C O00pa3laMyd OPraHWYECKHX BEIIECTB W MaTepuajiaMH Ha UX
OCHOBE, OIBITHI MO TMPEBPAIICHUI0 OPTraHUYECKUX BEIIECTB IMPU HArpeBaHUU
(rutaBneHue, OOYIJIMBAaHME W TOPEHHUE), KOHCTPYMPOBAHHE MOJEIICH MOJEKYJ
OpPTraHUYECKUX BEIIECTB.

YriaeBoaopoanl.

Ankanpl. ['oMomornueckuil psj ankaHoB, o01mIas popMyia, HOMEHKIATypa U
M30MepHUs. DIEKTPOHHOE U IIPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYI alKaHOB, SP°-
ruOpuau3ainsi aTOMHBIX opOuTtaned yriepoja, o-cBsi3b. dusmyeckue cBOMCTBA
AJIKAHOB.



XUMHUYECKHE CBOMCTBA aJKAHOB: PEAKUMU 3aMELICHUS, W30MEpPU3aLINH,
JNErHIpUPOBaHMS, [IUKIU3ALNH, IUPOJIN3a, KPEKUHTa, ropeHus. [Ipeacrasnenue o
MEXaHU3ME PEaKIMi paJuKaIbHOIO 3AMEILICHHS.

Haxoxnenue B mpupoje. CriocoObl MOTy4YeHUs U TPUMEHEHUE aJIKaHOB.

[uknoankanel. O0mas ¢popmMmyina, HOMEHKIATypa U uzomepusi. OcoOEHHOCTH
CTPOCHHUSI M XUMHUUYECKHUX CBOMCTB MaibiX (IIUKIONpONaH, LIHUKIOOyTaH) U
OOBIYHBIX (IIMKJIOMEHTaH, MKJIOTeKCaH) HUKIOAIKaHOB. CrocOObl MOTYYeHHS U
MIPUMEHEHUE IIUKIIOATIKAHOB.

Ankenbl. ['oMosiorudeckuii psii aakeHoB, obmias (Gopmyna, HOMEHKIATYypa.
DIEKTPOHHOE M  HPOCTPAHCTBEHHOE CTPOEGHUE MOJIEKYJ] AalKeHOB, SpP*-
ruOpuan3alysl aTOMHBIX OpOWTalleld yriepoaa, 6- U T-CBsi3u. CTpyKTypHas H
reoMeTpuyeckas (Uuc-TpaHc-) u3oMepus. @PU3NYECKHE CBOWCTBA AJIKEHOB.
XHWMUYECKHE CBOWCTBA: PEAKIMU MPUCOCAUHEHHS, 3aMEIICHUS B O-ITOJIOKECHHE
IpU JBOMHOM CBSI3M, MOJMMepu3auuu U okucieHud. [IpaBuno MapkoBHUKOBA.
KauecTBeHHbIE peakMy Ha IBOKMHYIO CBA3b. CIIOCOOBI MOJYyYEHUS U IPUMEHEHHUE
AJIKEHOB.

Ankanuensl. Knaccuukanusi ankajaneHoB (CONpsHKEHHBIE, U30JMPOBAHHbBIE,
Kymynuposartvie). OCOOEHHOCTH AJIEKTPOHHOTO CTPOCHUS M XMMHUYECKUX CBOMCTB
CONpsDKEHHBIX  AueHoB, 1,2- wu |, 4-npucoequnenue. llonumepuzanus
CONPSKEHHBIX TUeHOB. CrtocoObI MOMYyYEHUS U TPUMEHEHUE ATKaJUEHOB.

Ankunbl. ['omonorudeckuii psij ankuHOB, oO1as GopMyia, HOMEHKIaTypa U
U30Mepusl. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHME MOJIEKYJ aJKHHOB, SP-
ruOpun3aiusi aTOMHBIX opOuTaneit yriepoaa. dusnyeckue CBOMCTBA AJIKWHOB.
XWUMUYECKHE  CBOMCTBA:  pEaKUMU  MPUCOCAUHEHUS, JUMEpU3AlUUU U
TpUMEpPHU3aLMHU, OKUCIIeHHs. KHCIIOTHRIE CBOMCTBA QIKMHOB, UMEIOIINX KOHLEBYIO
TPOIHYIO CBsI3b. KauecTBEHHbIE peakuu Ha TPOMHYIO CBsI3b. CIOCOOBI MOTYUYEHUS
Y IPUMEHEHUE aJIKUHOB.

ApomaThdeckue YriieBoaopoasl (apeHsl). ['omosoruueckuii psifi apeHoB,
oOmast popmyia, HOMEHKIATypa U U30MEpPHsl. DIEKTPOHHOE U IPOCTPAHCTBEHHOE
CTpoeHue MoJeKynbl OeHzona. dusnueckue cBOWCTBA apeHOB. XHUMHUYECKHE
CBOICTBa OEH301a ¥ €ro TOMOJIOTOB: PEAKIMU 3aMEIICHHS B O€H30IbHOM KOJIbLIE U
YIJIEBOAOPOJAHOM pajuKalle, PEaKUHH NPUCOCAUHEHUS, OKHUCIEHUE TOMOJIOTOB
oensona. IlpencraBienre 00 OpPUEHTUPYIOMIEM JCUCTBUM 3aMECTUTENCH B
OCH30JIbHOM KOJIbIIE Ha TMpPUMEpPE aJKUIbHBIX PpPAJUKAIOB, KapOOKCHIbHOM,
TUAPOKCUIIBHOM, aMHHO- W HUTPOTPYIIbI, aTOMOB rajoreHoB. OcoOeHHOCTH
XUMUYECKUX CBOUCTB ctupoda. [lomumepusanus ctuposna. CrocoObl OTydeHHS U
IPUMEHEHUE APOMATUYECKUX YTIIEBOJIOPOJIOB.

[Tpuponusiii ra3. [lonytHeie HedTsHBIE Ta3pl. HedTh 1 €€ mpoucxoxaeHue.
KameHHbI! yroyib U IPOAYKTHI €ro nepepadoTku. CrocoOwl nepepaboTku HeTH:



MEePETOHKA, KPEKUHT (TEPMUYECKUH, KATAIUTUYECKHH), pU(DOPMUHT, THUPOIH3.
[TpomykThl mepepabOTKH HEPTH, KX TPUMEHEHNE B IPOMBIIIIICHHOCTH U B OBITY.

['eHeTnueckas CBA3b MEXY PA3TMYHBIMU KJIACCAMU YTIIEBOAOPOIOB.

DIJIEKTPOHHOE CTPOECHHUE TaJOTE€HIPOM3BOAHBIX YIVIEBOAOPOAOB. Peakunu
3aMENIEHUs TaJoreHa Ha TUIPOKCOTPYIly, HHUTPOrPYIIY, UAHOTPYIIILY,
amuHorpymnmy. JleiicTBUe Ha TrajJOTeHIPOU3BOJHBIE BOJHOTO W CHUPTOBOTO
pactBopa wIENOYHA. B3auMoaencTBUEe IUTaIOT€HAIIKAHOB C MArHUEM W LIMHKOM.
[Tonsatue 0 METAITIOOPTaHUYECKUX COEIMHEHUSAX. Hcnonb3oBaHue
raJIOTEHIPOU3BOJIHBIX  YTIEBOJAOPOJOB B OBITY, TEXHUKE U TP CHHTE3E
OpTraHUYECKUX BEIIECTB.

DKCINEpUMEHTAIbHBIE METOJIbl M3YyYE€HHUS BEIIECTB W HMX IPEBpAICHUN:
n3yueHue (PU3MYECKUX CBOMCTB YIJIEBOJIOPOAOB (PaCTBOPUMOCTD), KAUECTBEHHBIX
peakiuii yrieBoJOpOJIOB Pa3IMYHBIX KJIaccoB (OOecIBeYMBaHUE OpPOMHOW WIIU
MOAHON BOJBI, pacTBOpa MEpMaHraHaTa Kaliis, B3aWMOJICUCTBUE AallETUJICHA C
aMMUa4YHbIM pacTBOpoM okcuzaa cepedpa(l)), kadecTBeHHOEe OOHapyX eHUE
yriaepoja M BOJOPOJAa B OPraHMYECKUX BEIIECTBAX, MOJYyYEHHE STUIIEHA U
U3Y4YEHUE €ro CBOWCTB, O3HaKoMieHHe ¢ KosuiekuusmMu «Hedtb» n «Yromey, c
oOpasllaMM TUIaCTMAcC, KaydyyKOB M PE3UHBI, MOJICIUPOBAHUE MOJIEKYJ
YTJIEBOJIOPOJIOB M FAJIOTE€HIIPOU3BOIHBIX YIJIEBOAOPOAOB.

Kucaopoacoaepxaiue opranuieckue coeJUHeHMs.

[Ipenenvubie ogHOATOMHBIE CnUpPThl. CTpoeHUE MOJIEKYN (Ha MpUMEpe
METaHOJIa W J3TaHoda). ['oMonorumdeckuil psn, obmas ¢opMmyna, H30MepHs,
HOMEHKJIaTypa u kinaccuukamus. Dusumyeckue CBOWCTBA  MPENETbHBIX
OJIHOATOMHBIX CHUPTOB. BOIOpOIHBIE CBSI3M MEXAY MOJIEKYJaMH CIUPTOB.
XUMUYECKHE CBOMCTBA: PEAKUMUM 3aMEIICHUs, JerujipaTallud, OKHUCIICHUS,
B3aUMOJICUCTBUE C  OpPraHUYECKMMHU W  HEOPraHMYECKHUMH  KHUCJIOTaMH.
KauecTBeHHas peakuus Ha OJJHOATOMHBIE CIIUPTHI. J[eicTBUE 3TaHOIa U METaHOJIA
Ha opranm3M uenoBeka. CrocoObl MOTy4YeHUs W TMPUMEHEHHE OJIHOATOMHBIX
CIIUPTOB.

[IpocTeie 3¢upbl, HOMEHKIaTypa U u3oMepusi. OcoOeHHOCTH (PUBMYECKUX U
XAMHUYECKUX CBOMCTB.

MHoOroatoMHbl€ CHUPTHI — ASTUJICHIVIMKOIb W TriulepuH. dusznueckue u
XUMHUUYECKUE CBOMCTBA: pEAKIUM 3aMENICHUs, B3aUMOJIEUCTBUE C OPraHUYECKUMU
W HEOPraHWYECKUMHU KHCJIOTAaMU, KauyeCTBEHHAas peaklus Ha MHOTOATOMHBIC
cnupthl. [IpencraBienne 0o MexaHW3Me peakuuid HYKICO(PUIBHOTO 3aMEUICHUS.
JlefictBue Ha opraHu3Mm denoBeka. C(CrmocoObl MOMydeHUS W TMPUMEHCHHE
MHOTOaTOMHBIX CIIHPTOB.

®enon. CTpoeHHE MOJEKYIbl, B3aUMHOE BJIUSHHE TUJIPOKCOTPYIIbI U
oenzosibHOTO sAnpa. Pusndeckue cBoiicTBa ¢eHona. OCOOEHHOCTH XMMHYECKUX



cBoiicTB ¢enona. KauecTBeHHble peakuumun Ha ¢eHona. TokcuuHOCTh (eHona.
Crioco06b!I osryueHust U mpuMeHenue gperomna. GenonpopmanbaeruaHas CMOJIA.

KapOoHWIbHBIE COETMHEHHSI — ATIBJETH/IBI M KETOHBL. DJIIEKTPOHHOE CTPOEHUE
KapOOHWJIBHOW TpyIIibl. ['oMosiorudeckue psifibl albJeruioB U KETOHOB, OO0IIas
dbopmyrna, mzoMepuss U HOMEHKIaTypa. PuU3nuecKkue CBONCTBA albJETHIOB U
KETOHOB.  XMMHUYECKHE CBOMCTBAa  aIbJIETUIAOB M  KETOHOB:  pEaKUUU
npucoeauHennsa. OKHUCIIEHNE albIETU0B, KAUECTBEHHbIE PEaKIUN Ha aJIbJETH/IbI.
CriocoObl OJTy4YeHHs U IPUMEHEHHE alIbJIETH]IOB U KETOHOB.

OAHOOCHOBHBIE Tpe/ieNIbHbIE KapOOHOBBIE KUCIOTHL. OCOOEHHOCTH CTPOCHUS
MOJIEKYJT KapOOHOBBIX KUCTOT. M3oMepus u HOMeHKIaTypa. Puznueckue cBOMCcTBa
OJIHOOCHOBHBIX MPEACIIbHBIX KapOOHOBBIX KHUCJIOT. BomOpoaHbIE CBSI3U MEXIY
MOJIEKYyJIaMU KapOOHOBBIX KHCJIOT. XMMUYECKUE CBOMCTBA: KUCJIOTHBIE CBOMCTBA,
peakuusi STepuPUKANNKA, PEAKIUU C YYaCTHUEM YIJIEBOJOPOIHOTO paauKama.
Oco0OeHHOCTH CBOWCTB MYpPaBbUHOM KHUCIOTHL. [loHATHE O NPOU3BOAHBIX
KapOOHOBBIX KHCIIOT — CIOXHBIX 3¢upax. MHorooopasue kKapOOHOBBIX KHCIOT.
Oco0OEHHOCTH CBOMCTB HENPENEIbHBIX M APOMATHUYECKUX KapOOHOBBIX KHCIOT,
JTUKApOOHOBBIX KHUCJOT, THIPOKCUKAPOOHOBBIX KUCHOT. [IpencraBurenu BbICIIUX
KapOOHOBBIX KHCJIOT: CTEapUHOBAas, MaJIbMUTHHOBAs, OJEUHOBAs, .JUHOJEBAs,
JUHONIeH08as KUCHoThl. CrlocOOBI MOMYYEHUS U TPUMEHEHUE KapOOHOBBIX KUCIIOT.

Cnoxnble 3¢pupbl. ['oMonoruueckuil psna, oOwmas Gopmyna, U30MEpHUS U
HOMEHKJIaTypa. PU3NUECKUE U XMMHUYECKUE CBOMCTBA: THAPOJW3 B KHUCJIOU H
IIEJIOYHOM Cpeie.

Kupsl. Ctpoenue, puU3ndeckue 1 XUMHUYECKHE CBOICTBA XKUPOB: THIPOJIN3 B
KHUCIION U 1ienioyHo cpene. OCOOEHHOCTH CBOMCTB KHUPOB, COAEPKAIINX OCTATKU
HeTpeIeTbHbBIX JKUPHBIX KUCJIOT. XKUphl B Ipupo/Ie.

Mpi1a Kak COJIM BBICIINX KapOOHOBBIX KHCIIOT, MX MOIOIIEe JCHCTBHE.

OO6mmast xapakrepucTuka yriaeBoaoB. Kinaccudukaius yriaeBogaoB (MOHO-, Tu-
U mojucaxapuabl). MoHOcaxapuabl: TIIOKO3a, (PpPyKTO3a, TajakTo3a, pubo3a,
ne3okcupr6o3a. dusnyeckue CBOMCTBAa U HaxoxkjaAeHHE B npupoje. DoTocuHTES.
XUMHUYECKHUE CBOMCTBA IITFOKO3bI: PEAKIIUU C YYACTUEM CIIMPTOBBIX U aJIbJIETUIHOU
rpynn, COUPTOBOE M MOJOYHOKUCTOEe OpoxeHue. [IpuMeHeHue TIOKO3bl, €&
3HAYEHUE B KU3HEACATEIbHOCTU Oopranu3Ma. /[ucaxapuisl: caxaposa, MajibTo3a U
nakTo3a. BoccTaHaBnuBaroe 1 HEBOCCTAaHABIIMBAIOIINUE Aucaxapuasl. ['uaponus
nucaxapunioB. Haxoxenue B npupoje u npuMenenue. [lonucaxapuapl: kpaxmai,
TJIMKOTEH W 1eiumoio3a. CTpoeHrMe MakKpOMOJIEKYJ Kpaxmania, TJIUKOreHa |
HeJUTroNo3bl.  PU3MYECKHEe CBOWCTBA KpaxMalla M UEJUIIOJIO3bl. XHMUYECKHE
CBOMCTBa Kpaxmaja: THAPOJIM3, KauyeCTBEHHas peakius C HOJO0M. XHUMHUYECKHUE
CBOMCTBA LIEJUTIOJIO3bI: TUIPOJIN3, MOJyYeHHe >PHUpPoB LeToia03bl. [loHsTre 06
MCKYCCTBEHHBIX BOJIOKHAX (BHUCKO3a, alleTaTHBIN MIEIK).



OKCIEpUMEHTAIbHBIE METOJbl H3YUYEHHs] BEIIECTB M HUX MPEBPalllCHUIN:
PaCTBOPUMOCTD Pa3IMYHBIX CIIUPTOB B BOJIE, B3aUMOJICHCTBUE STAHOJA C HATPUEM,
OKHCIICHUE ATUJIOBOTO CIHPTA B alIbJIETU]] HA PACKaJEHHOW MEIHOW IMPOBOJIOKE,
OKHCJICHHE ATUJIOBOTO CHHPTA JUXPOMATOM Kayidsl (BO3MOXKHO HCIIOJIb30BaHHUE
BHUJICOMATEPHUAIIOB), KAaYeCTBCHHBIC PEAKIIMM Ha albJAeTH]Ibl (C THUIPOKCHUIIOM
nuammuHcepeopa(l) u  ruapoxkcuaom  wmemu(ll)), peakmus raunepuHa
ruapokcusiom Meau(ll), xumuyeckue cBoOMCTBAa pacTBOpa YKCYCHOM KHCIIOTHI,
B3aMMOJICHCTBUE pacTBOpa TIIOKO3bI ¢ TwapokcuaoMm meau(ll), BzaumoneiictBue
Kpaxmaja C MOJIOM, PEIICHUE SKCIEPUMEHTAIbHBIX 3aAad 1Mo TemMaM «ChupTel U
dbenomnwly, «KapOoHoBbIe KUCIOTHI. CII0KHBIE YPUPBD.

A30TCoaep:xkale OPpraHnvecKne coeTuHeHusl.

AMUHBI — OpraHUYecKue MpPOU3BOAHBIE aMMmHaka. Kiaccudukanys aMUHOB:
anupaTUUeCKue W apoOMaTHYCCKHUE, IIEPBUYHBIC, BTOPUYHBIE M TPETUYHBIC.
Crtpoenue Moliekys, oOmmas ¢Gopmysia, U30MEpHus, HOMEHKIAaTypa U (PU3HYECKUe
CBOMCTBAa. XMMHUYECKOE CBOWMCTBA anu(aTUYECKHMX aMUHOB: OCHOBHBIE CBOICTBA,
ATKWIMPOBAHHUE, B3aMMOJACHUCTBUE NEPBUYHBIX AMHHOB C A30THUCTOM KHCJIOTOM.
Comnu anKuIaMMOHUSL.

AHUIMH — TPEACTaBUTEIbL aMHMHOB apoMaTudyeckoro psga. CrpoeHue
aHuauHA. B3anMHOE BIMSHUE TPYIN aTOMOB B MOJIEKYyJe aHWiIrHA. OCOOCHHOCTH
XUMHUUYECKUX CBOMCTB aHmwinHa. KauecTBeHHBbIE peakiiuu Ha aHWiMH. CriocoObl
MOJyYeHUs] U TpuUMeHeHue anudaruueckux amMuHOoB. [lofydyeHue aHuUiIMHA U3
HUTPOOEH30Ia.

AmuHokucnotel. HomeHnknarypa u uzomepusi. OTaeabHbIe TPEACTABUTENH O
AMUHOKHUCIIOT: TJIMIMH, ajaduH. Ou3n4ecKue CBOMCTBA  aMHUHOKHCIIOT.
XUMUYECKHE CBOMCTBA AMHUHOKHCJIOT Kak aM(pOTEpHBIX OpPraHUYECKHUX
COCIMHEHUM, peakius TMOJMKOHJEHCANY, OOpa3oBaHUE TENTUIHONW CBS3H.
buonornueckoe 3HaueHre aMMHOKHUCIIOT. CUHTE3 U TUAPOJIU3 TENTHIOB.

benku kak mnpupojsHbie ToauMepbl. llepBuyHas, BTOpUYHAsE M TpPETHUYHAS
CTpYKTypa OenkoB. XHMHUYECKHE CBONCTBA OEIKOB: THUIPOJIM3, JACHATYpaIus,
KaueCTBEHHBIC PEAKIINU Ha OCJIKHU.

OKCIEepUMEHTAIbHBIE METOJIbI M3YyYECHHUS BEIIECTB W HMX IPEBpaIlCHUN:
pacTBOpeHHE OEJIKOB B BOJIE, JCHATypalusi OCJIKOB MPU HArpeBaHUM, IIBETHBIC
peakiuu Ha OCNKH, pCIICHHE OJKCICPUMEHTAJIbHBIX 33Jlad [0 TeMaM
«AzoTcoaepxamue OpraHUYeCcKue COCTUHEHHUS " «Pacno3naBanue
OpTraHUYECKUX COCTUHEHUI.

BricokoMoJIeKyJISIpHBbIE COeINHEHMNS.

OCHOBHBIE MOHSTUS XMMUU BBICOKOMOJIEKYJIAPHBIX COEAUHEHUI: MOHOMED,
MOJIMMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEpPHU3AlMU, CPEIHSSI MOJIEKYIsIpHAas



Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJICKYJISIPHBIX COEAUHEHUM —
MOJIMMEPHU3ALIMS U TTOJIMKOHICHCAIIHSL.

[Tonumepubie Martepuansl. I[lmactmacchl (MOJUATUIICH, TOJIUIIPONUIICH,
MOJIUBUHWIXJIOPU, TOJUCTHPOJ, MOJUMETHIMETAKpUIAT, MOJUKAPOOHATHI,
noJiMdTUICHTepePTanar). Y THin3aius 1 nepepadoTka miacTuka.

DnacToMepsl: HaTypaJIbHBIN KayuyK, CUHTETUYECKHUE KayudyyKd
(OyTaareHOBBIN, XJIOPOITPEHOBBINA, U30TIPEHOBBIN ) U CUIIMKOHBI. Pe3nHa.

BonokHna: HaTypaibHbIe (XJIOMOK, IIEPCTh, MIETK), HCKYCCTBEHHBIE (BUCKO3a,
alleTaTHOE BOJIOKHO), CHHTETUYECKUE (KApOH U JIABCaH).

[Tonumepsl CHEIHUAIBHOTO Ha3HAYECHUS (TeduioH, KeBJap,
AIIEKTPONPOBOISIIIINE MOJMMEPHI, OMOpa3iaraeéMbie MOJIUMEPHI).

DKCIEpUMEHTAIbHBIE METOJIbl M3YyYE€HHUS BEIIECTB W UX MPEBpAILCHUI:
O3HAKOMJICHUE C 0o0pa3liaMy MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,
Kay4yyKOB, PEIIEHUE JSKCIEPUMEHTAJIbHBIX 3adad 1o Teme «Pacno3HaBanue
MJIACTMACC U BOJIOKOH.

PacuétHble 3anaumn.

Haxoxpaenue MoJIeKyJIsipHOM (OPMyJibl OpPraHUYECKOTO COCIMHEHUS II0
MAacCOBBIM  JIOJISIM  JJIEMEHTOB, BXOISIIMX B €ro COCTaB, HAaXOXICHUE
MOJIEKYJIIPHON  (OPMYJIBI  OPraHUYECKOTO COEMUHEHUs 1o Macce (00béMy)
MPOJYKTOB CrOpaHMsi, MO KOJHMYECTBY BellecTBa (Macce, 00bEMY) MPOIYKTOB
peakIMu W/WIUM MCXOJHBIX BEIIECTB, YCTAHOBJICHUE CTPYKTYpHOU (HOpMYIIbI
OpPraHMYEeCKOTO BEIIECTBA HAa OCHOBE €r0 XMMHUYECKHUX CBOWCTB WJIM CIOCOOOB
MOJYYEHHUSI, ONpPENECICHUE AOJU BBIXOJA MPOAYKTAa PEAKIHMH OT TEOPETHYECKHU
BO3MOHOTO.

MexnpenMeTHbIe CBSI3H.

Peanusanust MeXIpeIMETHBIX CBA3EH NMPU U3YYEHUH OPTaHUYECKON XMMHHU B
10 xmacce OCYIIECTBISCTCS Yepe3 HCIOIb30BaHHWE KaK OOIIUX €CTECTBEHHO-
Hay4YHbIX TIOHSATUWA, TaK W TMOHSITUH, MPUHATBIX B OTIEIbHBIX MPEIMETaX
€CTEeCTBEHHO-HAYYHOIO ITUKJIA.

OO01mue ecTeCTBeHHO-HAYUYHbIE TIOHATHUS: SABJICHUE, HAYYHbIN (haKT, TUTIOTE3a,
TEOpHs, 3aKOH, aHalIu3, CHHTE3, Kiaccudukaius, HaOIIOJCHUE, H3MEpPCHHUE,
HKCHEPUMEHT, MOJEJb, MOJICIUPOBAHHUE.

®usuka: Marepus, aroM, OJJEKTPOH, IPOTOH, HEUTPOH, MOJEKYJIA,
DHEPreTUYECKUM ypPOBEHb, BEIIECTBO, Tel0, OOBEM, arperaTHoe COCTOSHUE
BEIlIECTBA, (PU3MUYECKUE BEIMYMHBI, C€IUHUIIBI HU3MEPEHHS, CKOPOCTh, DHEPIus,
Macca.

buomorus: kierka, opraHum3M, 3KOCHCTeMa, Ouocdepa, Meraboau3Mm,
HACJIEICTBEHHOCTh, aBTOTPO(PHBIM U TeTEpPOTPO(PHBIA THUIT MUTAHUA, OpOXKEHUE,



dorocuHTe3, IBIXaHWE, OENKH, YIJIEBOABI, JXUPbI, HYKICHHOBBIC KHCIOTHI,
(bepMeHTHI.

["eorpadusi: moje3Hple HCKOMAEMbIE, TOILTUBO.

TexHomorus: mNUIIEBBIE TPOIYKTHI, OCHOBBI PAIIOHAIBLHOTO IUTAHUS,
MOIOIIHE CPEJICTBA, MATEPUABI U3 UCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KIIACC

OBIIIAS U HEOPTAHNYECKASA XUMUSA

Teoperuyeckre 0CHOBbI XUMMH.

AtoMm. CocTaB aTtOMHBIX saep. XUMHUECKHU anemMeHT. M3oronel. CtpoeHune
AJIEKTPOHHBIX O0O0JIOYEK aTOMOB, KBAHTOBBIC YHCIIA. DHEPreTUYECKHUE YPOBHH U
noaypoBHHU. AToMHbIe opOuTanu. Kinaccudukamus XuMHIeCKIX 3JI€MEHTOB (S-, -,
d-, f-amemenTsl). PacmpeneneHue 3JIEKTPOHOB IO AaTOMHBIM — OPOUTAJISIM.
DNEeKTPOHHBIE KOH(PUTYpPAIIMU aTOMOB 3JIEMEHTOB NEPBOr0O—UETBEPTOTO MEPHUOJIOB
B OCHOBHOM M BO30Y>XKJIEHHOM COCTOSIHUH, JJICKTPOHHBIE KOH(MUTYypalud HOHOB.
DIEeKTPOOTPULATETBHOCTD.

[lepunonnueckuit 3akoH u Ileproanueckas cucreMa XMMUYECKUX JJIEMEHTOB
JA.N. MenneneeBa. CBA3b NEPUOAUYECKOrO 3aKOHA U lleproanyueckor CUCTEMBI
XAMHUYECKUX BJIEMEHTOB C COBPEMEHHOM TEOpPHEH CTPOCHUA  ATOMOB.
3aKOHOMEPHOCTH M3MEHEHUS CBOMCTB XUMUYECKHUX JIEMEHTOB U 00pa3yeMbIX UMHU
MpPOCTBIX M CJIOHBIX BEIIECTB [0 TrpynonaM ¢ TIepuojaM. J3JHA4YEHUeE
nepuoanueckoro 3akoHa /[.M. Menneneesa.

XuUMHUYECKasi CBSI3b. BHUIBI XMMHYECKOM CBS3U: KOBAJICHTHAs, WOHHAas,
MeTajuinueckas. MexaHu3mbl 00pa3oBaHUS KOBAJIEHTHOM CBSI3UM: OOMEHHBIM U
JIOHOPHO-aKIENTOPHBIN. DHEPrus U IauHa cBs3U. [10JIsIpHOCTD, HAIPABIEHHOCTD U
HACBhIIIAEMOCTh KOBAJECHTHOW CBsA3U. KpaTHbie CBs3u. BojopoaHas CBs3b.
MexmoneKysspHbIe B3aUMOICUCTBHUS.

BaneHTHOCT, W BaJ€HTHBIE BO3MOXXHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOU
CTPYKTYPBI MOJICKYJI C UX T€OMETPUUECKUM CTPOCHHUEM (Ha MpUMEpPE COCTUHECHUIN
AJIEMEHTOB BTOPOTO MEPUOJIA).

[IpencraBiieHre 0 KOMIUIEKCHBIX coeMHEHUAX. COCTaB KOMILJIEKCHOTO MOHA:
KOMILIEKCOOOpa3oBaTeilb, JUTaHAbl. 3HAUYCHHE KOMIUICKCHBIX COCJIMHEHUH.
[ToHsATHE O KOOPAVMHALMOHHON XUMUU.

BemectBa  MONEKYJApPHOTO M HEMOJEKYJSAPHOTO  CTPOEHHUS. UMb
KPUCTALUTNYECKUX PEIIETOK (CTPYKTYpP) U CBOMCTBA BEUIECTB.

[Tonstue o nucnepcHbix cucremax. MictuHubie pactBopsl. Ipencrasienue o
KOJUIOWJHBIX pacTBopax. CrocoObl BBIPAKEHUS KOHIEHTPALIUM PacTBOPOB:
MaccoBasi JoJIsl BEUIECTBA B PaCTBOPE, MOJISIpHAst KOHILIEHTpalus. HacelllieHHbIe U
HEHACBIIEHHBIE PACTBOPHI, PACTBOPUMOCTh. KpucTamnoruaparsl.



Knaccudukarus n HOMEHKIaTypa HEOPTraHWYECKUX BEIIECTB. | pUBHAILHEIC
Ha3BaHMS OTICJIbHBIX MIPEACTABUTENIC HEOPTaHUYECKUX BEIIECTB.

Knaccudukanus XuMUYeCKUX peakluii B HEOPraHMUECKONH U OpraHudecKou
XUMUH. 3aKOH COXPAHEHHS MAacCChl BEUIECTB; 3aKOH COXPAHEHUS W MPEBpPAICHUS
HHEPTUU MPU XUMHUYECKUX peakuusx. TeroBbie 3G (HEKThl XUMUYECKUX PEaKIUM.
TepMoXUMUYECKUE YPaBHEHUS.

CKopoCTh XUMUYECKOU peakiuu, €€ 3aBUCUMOCTb OT Pa3IMYHbIX (haKTOpPOB.
['oMOreHHbIE U TETEPOTreHHbIC peakuu. Katann3 u kaTanu3aTtopsl.

OOpatumMbie U HEOOpaTUMbIE peakini. XumMudeckoe paBHoBecue. Koncranra
XUMHYECKOT0 paBHOBecHs. DaKTOpbI, BIUSIOLIIME HA MOJIOKEHUE XUMHYECKOIO
paBHOBECHS: TEMIIEpATypa, JaBJICHUE U KOHILICHTPAIIMHU BEIIECTB, YYACTBYIOIIUX B
peakuuu. [Tpunnun JlelllaTense.

Onextponutuyeckas aucconuanusi. CuibHbIE UM clIaOble DJIEKTPOJIUTHI.
Crenenp auccounanuu. Cpena BOJHBIX PACTBOPOB: KHCIOTHAs, HEWUTpaibHasi,
nienounas. Bomoponnsiii mokazarens (PH) pactBopa. I'maponus coneit. Peakiuu
MOHHOT'O OOMEHa.

OKHUCIUTEIPHO-BOCCTAHOBUTENIbHBIE ~ peakiuu.  CTeneHb  OKUCIICHUS.
OkucnauTenb M BOCCTAHOBUTENb. [Ipomecchl OKHCIEHHST W BOCCTAaHOBJICHUSI.
BaxHeiilime OKHCIMTEINM W BOCCTAaHOBUTENU. MeTon »3JeKTpoHHOro OaliaHca.
DJIEKTPOJU3 PACTBOPOB U PACIIIIABOB BEILIECTB.

DKCIEpUMEHTAIbHbIE METOJbl M3YyYECHHUS BEHIECTB W MX MPEBpaIlCHUN:
pa3lIoKEHHUE TMEPOKCHUJAa BOJAOPOJa B MPUCYTCTBUM KaTajlnd3aTopa, MOJENH
KPUCTAJUIMUECKUX PEHIETOK, MPOBEICHUE PeaKIMil HOHHOTO 0OMEHa, OTNpeeIICHHUE
Cpeabl pacTBOPOB C IMOMOILIBID WHIWKATOPOB, HM3YYCHUE BIMSHUS Pa3JIMYHBIX
(akTOpOB Ha CKOPOCTh XHWMHUYECKOW pPEaKIUH U TOJOXKEHUE XHUMHUYECKOTrO
paBHOBECHSI.

Heopranuueckast xumusi.

[Tonoxenne HemeraiuioB B llepuoguueckon cucremMe XUMHUYECKHUX
sanemenToB J[.M. MenzaeneeBa U 0COOEHHOCTH CTPOEHUS UX aTOMOB. DU3MUECKHE
CBOMCTBA HEMETAJJIOB. AJIJIOTPOIHUSI HEMETAJJIOB (Ha MPUMEPE KUCIOPOJIa, CEPHI,
dbocdopa u yraepona).

Bonopon. Ilomydenue, ¢gusnueckre M XUMUYECKHE CBOWMCTBA: PEAKIUU C
MeTaJJIaMHd M HEMEeTaJylaMHU, BOCCTAHOBUTENIbHBbIE CBOMCTBAa. [ 'WIpuUIBI.
TonnuBHBIE AIIEMEHTHI.

["anorensl. HaxoxneHue B MpUpoOAE, CIOCOOBI MOJydeHUs, (GU3UYECKHUE U
XAMHUYECKUE CBOMCTBA. | aloreHoBoAOpobl. BaxkHenmue KUCIOPOACOACpIKAIINE
COEIMHEHUS TajoreHoB. JlabopaTopHbIe W TPOMBIIICHHBIE CTIOCOOBI TOTyYCHHUS
rajgoreHoB. [[pumeHeHune rajJoreHoB U UX COCIUHEHHM.



Kucnopon, o3oH. JlabopaTopHbie W MPOMBINUICHHBIC CIIOCOOBI TOMYyYCHHUS
Kkuciopoaa. @u3nUecKkue U XMMHUUYECKUE CBOMCTBA M MPUMEHEHHUE KHUCJIOpoAa U
030Ha. OKCUIBI U NEPOKCUBI.

Cepa. Haxoxzaenue B mpUpoAe, CIOCOObI TMOJY4YCHUS, (PU3UUYECKHE U
xummudeckue cBoictBa. CepoBogopon, cynbduasl. Oxcua cepoi(1V), okcun
cepol(VI). CepHucras u cepHass KUCIOTHI U UX cojid. OCOOEHHOCTH CBOWCTB
CEpHOM KUCIOTHI. [[puMeHeHne ceprl U €€ COCTUHEHUN.

A3zor. HaxoxneHue B mpupojie, CHOCOObI MONy4YeHUs, (U3UYECKUE U
XUMHUYECKUE CBOMCTBA. AMMHAK, HUTPUIbl. OKCUABI a30Ta. A30TUCTasi U a30THas
KHUCIIOTHI U UX coyih. OCOOEHHOCTH CBOMCTB a30THOM KUCIIOTHI. [IpriMeHeHune azoTta
Y €r0 COeTMHEHHI. A30THbBIE yIOOpEHHUS.

®ocdop. Haxoxnaenue B mpupoje, CHOCOObl MONydeHUs, (PU3NUECKUe U
xumudeckue cpoiictBa. dochunbr u dochun. Oxcunsl dochopa, docdopnas
kucinora u e€ conu. [lpumenenue ¢ocopa u ero coenuHeHuil. Pochopubie
ya0OpeHus.

VYrnepon, HaxoxJIeHWE B IpuUpoje. AJUIOTPOINHbIE  MOJIU(PUKALIMY.
dusznyeckue M XUMHUUYECKHME CBOWCTBA TIPOCTHIX BEILIECTB, OOPa30BAHHBIX
yraepogoMm. Okcua yriepoaa(ll), oxcun yranepona(lV), yronbnas kucimora u e€
COJIU. AKTUBUPOBAHHBIA Yyroiyib, ancopOuusa. Dymiaepensl, rpadeH, yriaepoaHble
HaHOTPYOKu. IIprMeHeHre MpoCThIX BEIIECTB, 0OPa30BaHHBIX YIJIEPOAOM, U €ro
COCIVHEHNH.

Kpemunii. Haxoxxnenue B mpupome, crnocoObl MoyydeHus, (u3nueckue u
xumudeckue cpoiictBa. Oxcun kpemuusi(1V), kpemMHHEBash KHUCIIOTA, CUJIMKATHI.
[IpuMeHeHue KpeMHUS U ero coeqnHeHnil. CTeKI0, ero NoJiy4eHue, BUIbl CTEKIIA.

[Tonoxenne metamioB B [leprnoandeckoil cucTeMe XUMUYECKUX 3JIEMEHTOB.
OCOOEHHOCTH CTPOEHUSI DJIEKTPOHHBIX O0O0JOYEK aToMOB MeTaioB. OOmue
dbusnyeckue cBoWcTBa MeTawioB. [IpuMeHeHHe MeTaioB B OBITY U TEXHHKE.
CrmuiaBel METANIIOB.

DJIEKTPOXUMHUYECKUM  PsAll  HampspkeHu  MetauioB.  OOImue  CcrnocoObl
MOJIyYeHUS METaJJIOB: TUAPOMETAILTYPIHUsl, MUPOMETAILTYPIus,
anektpoMeraiutyprus. [lonsartue o koppo3uu MeramuioB. CrnocoObl 3allIUTHl OT
KOPPO3HH.

Oo6mast xapakrepuctuka MeTamwioB |A-rpynmer [lepuonnueckoit cuUCTEMBI
XUMHUYECKUX DJJeMeHTOB. Harpuiti u kamuii: mnonydeHue, ¢GU3MUYECKUE U
XUMHUYECKUE CBOMCTBA, MPUMEHEHHE MPOCTHIX BEIIECTB U UX COEIUHEHUM.

Oo6mast xapaktepuctuka metamioB |lIA-rpynmer Ilepuogudeckoit cuctemsl
XUMHUYECKHX JJIEMEHTOB. MarHuii W Kajublui: TMoJlyueHue, (u3nYecKue u
XUMHUYECKUE CBOMCTBA, MPUMEHEHUE MPOCTHIX BEIIECTB M HX COECAUHEHUHU.
XKéctkocTh BOJIBI U CIIOCOOBI €€ yCTpaHEHUS!.



AJroMuHUI: noydeHue, PU3ndeckre 1 XMMHUUECKHe CBOMCTBA, MPUMEHEHHUE
IPOCTOTO BEIIECTBA W €ro coenuHeHuil. AMQOTepHBIE CBOICTBa OKCcHIA U
TUAPOKCH]IA ATFOMUHUSA, THAPOKCOKOMILIIEKCHI AITFOMUHUS.

OOmast xapakTepucThka MeTauioB ToO0ouHbIX mnoarpynn (b-rpymnm)
[lepuonyueckoi CUCTEMbI XUMUYECKHUX JIEMEHTOB.

duznyeckre U XMMAYECKHE CBOMCTBA XpoMa U €ro coeAuHeHuil. OKCuapl U
rugpokcuasl xpoma(ll), xpoma(lll) u xpoma(VI). Xpomatel u guxpomartsl, HX
OKHUCJIHUTENbHbIE CBOMCTBA. [loiyueHue u npuMeHeHue Xxpoma.

duznyeckre M XUMHUYECKHME CBOWCTBA MapraHiia M €ro COeAUHEHUH.
Baxnenimme coenunenuss Mapranna(ll), wmapranna(lV), wmapranna(VIl) wu
mapranua(Vll). Ilepmanranat kanusi, €ero OKUCIUTENbHbIE CBOMCTBA.

duznyeckre U XMMUYECKHUE CBOICTBA JKeJe3a U ero coeluHeHuil. OKCUbI,
ruapokcusl U conu xxeneza(ll) u xenesa(lll). Ilonyuenue u npuMeHeHue xene3a
Y €r0 CIUIaBOB.

Pu3nyeCcKrne 1 XMMHYECKHE CBOMCTBA MEIIU U €€ coeaquHeHuu. [lonydyenue u
NPUMEHEHUE MEAU U €€ COCTMHEHMIA.

[MuHk: momydyeHue, (U3MUYECKUE U XUMUYECKHE CBOMCTBA. AMQOTEpHBIE
CBOMCTBA OKCHJIAa U TUIPOKCU/A IMHKA, TUAPOKCOKOMIUIEKCHI IMHKA. [I[puMeHnenue
LIMHKA U €T0 COCUHEHUM.

DKCIEpUMEHTANIbHBIE METOJbl HW3YYEHHUs BEIIECTB W HUX MPEBpaIICHUI:
u3yueHue oOpaslloB HEMETAUIOB, ropeHue cepwl, ¢docdopa, kene3a, MarHus B
KHCIIOPOJE, H3y4YEeHHE KOJUIeKIMH «MeTrauibl W CIUIaBbD», B3aUMOJCHCTBUE
HIEJIOYHBIX U IIEJI0YHO3EMENbHBIX METAJIOB C BOJOM (BO3MOXHO MCIOJB30BaHUE
BHJIEOMATEPUAIIOB), B3aUMOJCHCTBUE LIMHKA M KEJIe3a C pacTBOpaMU KHUCIOT U
1IeJI0Y€eil, KaYeCTBEHHbIE PEaKIIMM HA HEOPTraHWYECKUE aHUOHbI, KATUOH BOJOPOJa
YW KAaTHOHbl METAaJVIOB, B3aUMOJIECUCTBUE THJIPOKCUIOB AIIOMUHUSA MU ILHMHKA C
pacTBOpaMM KHCJIOT M LIEJI0YEH, PEIIEHNE SKCIIEPUMEHTANBHBIX 3a/1a4d [0 TeMaM
«["anorens», «Cepa u e€ coeAMHEHUA», «A30T U (Hochop U HX COEAMHEHUSN,
«Mertaibl TIaBHBIX TOATPYIID», «MeTamibl TOOOYHBIX MOATPYIII.

XUMHUA U KU3Hb.

Ponb xumuu B o0ecriedeHuu yCTOMYMBOIO pa3BUTHUs yeioBedecTBa. [lonstue
O HAy4YHbIX METOJaxX IIO3HAHMS W METOAOJOTHH HAyYHOIO HCCIEHOBaHUS.
Hay4Hble NpUHIUITEI OpraHu3alii XUMHYECKOT0 IPOU3BOACTBA. [I[poMBIIIIEHHbIE
CHOCOOBI MOMYYEHUSI BaKHEHUIINX BEIIECTB (Ha MpUMEpPE MPOU3BOJCTBA aMMHUAKa,
CEepHOM KHUCIOThI, MeTaHoJia). [IpoMblliieHHbIE CITOCOOBI MOYYEHUs] METAJUIOB U
CIUTABOB. XMMHUYECKOE 3arps3HEHUE OKPYXAIOLIEH Cpeapl M €ro IOCIEICTBUS.
Poub xumun B 006ecriedeHIH SHEPreTHIeCKOi Oe30MacHOCTH.

XuMusi H 340poBbe uenoBeKa. JlekapcrBeHHble cpencTtBa. llpaBuna
WCII0JIb30BAHUS JIEKAPCTBEHHBIX MpenapaToB. Pojab XUMUM B pa3BUTUU METUIIUHBI.



XWMUS TUIIKA: OCHOBHBIE KOMIIOHEHTHI, MUIIEBbIE 100aBKu. Ponb xumuu B
o0ecreueHnH MHUIIEeBOM 0€30MaCHOCTH.

Kocmernueckne u mapdromepHbie cpenctBa. boitoBas xummus. [IpaBuma
0e30MacHOr0 MCMOJIb30BaHUsl MpenaparoB OBITOBOW XWMHUU B TIOBCEIHEBHOU
KU3HU.

XUMHSI B CTPOUTENBCTBE: BAKHEWILIME CTPOUTEIbHBIE MaTepHUalibl (LIEMEHT,
OCeTOH).

XuMHs B CEIbCKOM X03siicTBe. OpraHu4ecKkrue 1 MUHEpaJIbHbIE yI00pEHHUS.

CoBpeMEHHbIE KOHCTPYKIMOHHBIE MaTepualibl, KPaCKH, CTEKJIO, KEpaMHuKa.
Marepuainel g 3JeKTpOHUKU. HaHOTEXHONIOTUN.

Pacuérnblie 3anaun.

Pacuétpl: Macchl BemecTBa Wik 00bEMa ra3oB MO M3BECTHOMY KOJUYECTBY
BEIIECTBa, Macce WM O0BEMY OJHOIO U3 YUYaCTBYIOIIMX B PEAKIMH BEILECTB,
Maccel (00BEMa, KOJIMYECTBa BEIIECTBA) MPOAYKTOB pEaKLUHU, €CIU OJHO U3
BEILIECTB HMMEET NpuUMecH, Macchbl (00BEMA, KOJIMYECTBA BEUIECTBA) NPOIYKTa
peaKkIuu, €CIM OJHO W3 BEIIECTB JAaHO B BHJE pacTBOpa C ONPEIEIEHHOU
MAaCCOBOM JOJIEH PAacTBOPEHHOTO BENIECTBA, MACCOBOM JOJIA W MOJIAPHOU
KOHLIEHTpallMy BELIECTBA B PAcTBOpPE, AOJIM BBbIXOAA MNPOAYKTA PEAKIUH OT
TEOPETUYECKU BO3MOXKHOTO.

MexnpenMeTHbIe CBSI3H.

Peanuzanmsi MeXNpeOMETHbIX  CBS3€d TOpU  HM3y4yeHUH oOOwmend u
HEOpraHW4YeCcKoN XUMHuM B 11 Kjacce ocylIecTBISETCS Yepe3 MCIIOIb30BAaHUE KaK
OOIIUX €CTECTBEHHO-HAYYHBIX MOHITHM, TaK ¥ MOHATHH, MPUHATHIX B OTICIBHBIX
IPEIMETAX ECTECTBEHHO-HAYYHOTO LIUKJIA.

OO011Me ecTeCTBEHHO-HAYYHbIE MMOHATHUS: SBJICHUE, HAYYHBIN (DaKT, rUunoresa,
TEOpHsl, 3aKOH, aHaJIW3, CUHTE3, KiacCU(PUKalus, MePUOJIUYHOCTh, HAOIIIOIEHUE,
U3MEPEHHE, IKCIIEPUMEHT, MOJIEIIb, MOJIEJIMPOBAHUE.

®dusnka: Marepus, MHUKPOMHpP, MAaKpOMHUpP, aTOM, 3JEKTPOH, IPOTOH,
HEUTPOH, MOH, U30TOMbI, PAIUOAKTUBHOCTh, MOJIEKYJIA, SHEPTeTUUECKUN YPOBEHb,
BEILIECTBO, TeJNO, OOBEM, arperarTHoe COCTOSHHUE BEIIECTBa, HJICAJbHBIN Ta3,
bu3nYecKue BeIMYUHbI, €IMHUIIBI U3MEPEHHUSI, CKOPOCTh, SHEPIHsI, Macca.

buomorus: kieTka, opraHusM, dKocucTeMa, onocdepa, MeTaboInU3M, MaKpO-
U MUKPODJIEMEHTHI, OCJIKH, JKUPHI, YTIAEBOAbI, HYKJICHHOBBIC KUCIOTHI, (PEPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEILIECTB U MOTOK YHEPTUU B IKOCUCTEMAX.

['eorpadusi: MuHepasnbl, TOPHBIE MOPOJIbI, TOJIE3HBIE UCKOMAeMbI€, TOILJIMBO,
pecypchl.

TexHonorus: XMMHUYECKasi MPOMBIIUIEHHOCTb, METAJLUTYPrusi, CTPOUTEIbHBIE
MaTepHalbl, CEIbCKOX03IMCTBEHHOE MPOU3BOACTBO, MUIIEBAs MPOMBIIUICHHOCTD,
dbapmaneBTUYECKast MIPOMBIIICHHOCTb, IPOU3BOJICTBO KOCMETHYECKHUX



npemaaparoB, IMMPOMU3BOACTBO KOHCTPYKIHMOHHBIX  MATCPUAIIOB, JJICKTPOHHAA
IMPOMBIIIJICHHOCTD, HaAHOTCXHOJIOTHH.



[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMEI 110 XUMHNU
HA YT'JIYBJIEHHOM YPOBHE CPEJIHEI'O OBIIEI'O OEPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATDBI

B COOTBETCTBHM C CHCTEMHO-ACSITEIBHOCTHBIM IOJXOJIOM B CTPYKTYpE
JUYHOCTHBIX pE3yJIbTATOB OCBOEHHUS NpeaAMeTa «XHMHS» Ha YPOBHE CPEIHETO
oOmiero o0pa3oBaHUsl BBIIEICHBI CJEAYIONIME COCTABIISIONINE: OCO3HAHUE
OOYYarOIIMMHUCS POCCHUMCKON TPaKTAHCKOW HMACHTHYHOCTH; TOTOBHOCTH K
CaMOpPA3BUTHUIO, CAMOCTOSITEIIBHOCTA U CaMOOIPEACICHHUIO; HAUTMYUE MOTUBALIUU K
OOy4EeHHIO; TOTOBHOCTh M CIOCOOHOCTh OOYYalOIIUXCS PYKOBOJICTBOBATHCS
OPUHATBIMU B OOIINECTBE IMpaBWJIaMU W HOPMaMd T[OBEJICHHUS, HaJIU4Ue
MPABOCO3HAHUS, SKOJOTMYECKON KYJIbTYPhI; CIIOCOOHOCTH CTABUTH 1IE€JIU U CTPOUTH
JKU3HECHHBIE TIJIAHBI.

JIM4HOCTHBIE peE3yJIbTAaThl OCBOEHUA TMpeaMeTa «XHUMHUSD»  OTPAKaAIOT
c(hOpPMHPOBAHHOCTh OIbITA TO3HABATEIHLHON M MPAKTUYECKOW JEATEIbHOCTH
0Oy4Jaronuxcs B MPOIEcce pean3aiii 00pa3zoBaTeIbHOM JeATeIbHOCTH.

JIM4HOCTHBIE peE3yJIbTAaThl OCBOEHUA TMpeaMeTa «XUMHUSD» OTPaAKaIOT
c(hOpMUPOBAHHOCTh OIbITa [O3HABATEILHOW M MPAKTUYECKOW JESITEIHbHOCTU
oOy4Jaromnmxcs B MPOLIEcCe peaan3alud 00pa3oBaTEbHONU JEATEIbHOCTH, B TOM
YUCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS

OCO3HAHUS 00YYAIOIIMMUCS CBOUX KOHCTUTYIIMOHHBIX MPaB U 00S3aHHOCTEH,
YBAXKEHUSI K 3aKOHY U IPABOIOPSAJIKY;

MPEACTABICHUS O COLMAIBHBIX HOpPMax W MpaBUIaX MEKINYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;

FOTOBHOCTM K COBMECTHOM TBOPYECKON MAEATEIBHOCTH TPH CO3JaHUU
y4€OHBIX MPOEKTOB, PEUICHUU YYEOHBIX W IMO3HABATEJIbHBIX 3aJlay, BHITTOJTHEHUU
XAMHUYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh W TPUHUMATh MOTHUBBI, HAMEPEHHS, JIOTHKY W
apryMEHTBI IPYTUX MPU aHAIU3E PA3IUYHBIX BUIOB YU€OHOU ACITEIHHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMS:

IIECHHOCTHOTO OTHOWICHUSI K MCTOPUYECKOMY M HAYYHOMY HACJICAUIO
OTE€UYECTBEHHON XMMUH;

YBAXEHUSI K TPOIECCY TBOpPUECTBAa B OOJACTH TEOPHUH W TMPAKTHIECKOTO
MPUJIOKEHHUSI XHMHUHU, OCO3HAHUS TOTO, 4YTO JAHHbIE HAyKU €CTb pEe3yJbTar
JUTUTEIbHBIX ~ HAONIOJACHUN, KPOIMOTIMBBIX  AKCIEPUMEHTAJIbHBIX  ITOUCKOB,
MMOCTOSIHHOTO TPYJa YYEHBIX U MTPAKTUKOB;



UHTEpECAa M I03HABATEIbHBIX MOTHBOB B IOJYYEHHUHM M MOCIEAYIOLIEM
aHaim3e MHQOPMAIMH O MEPEAOBbIX TOCTHKEHUSIX COBPEMEHHOW OTEUYECTBEHHOM
XUMUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO MTOBEICHHUS;

CIIOCOOHOCTH OLICHUBATh CUTYAIliH, CBA3AHHBIEC C XUMUYCCKUMH SBIICHUSMH,
Y [IPUHUMATh OCO3HAHHBIE PELIEHUS, OPUEHTHPYSICh Ha MOPAJIbHO-HPABCTBEHHbBIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHMBAaTh CBOE MOBEACHUE M IMOCTYIKH CBOMX TOBapUUIEH C
MO3UIIMI HPABCTBEHHBIX U MPABOBBIX HOPM U C YUYETOM OCO3HAHUS MOCJIEICTBUN
MOCTYIIKOB;

4) popMupoBaHus KYJAbTYPbI 310POBbS:

NOHMMAaHHS LEHHOCTEH 3J0pOBOro U 0Oe€30macHoro obpas3a JKU3HH,
HEOOXOJMMOCTU OTBETCTBEHHOTO OTHOIIECHHS K COOCTBEHHOMY (DHU3MUECKOMY U
MICUXUYECKOMY 3/I0POBBIO;

coOJtoicHUsT TpaBwiI 0Oe30macHOro oOpalleHHus C BEUIECTBAMU B OBITY,
ITOBCETHEBHOM KU3HH, B TPYAOBOM ACATEIBLHOCTH;

MOHMMAHUSl LEHHOCTH TPaBUJl HHJIUBUAYAIIBHOTO U  KOJUIEKTUBHOIO
0€3011acHOr0 MOBEJCHUS B CUTYalUsIX, YIPOXKAIOIIMX 3J0POBbIO U KU3HHU JIIOCH;

OCO3HAHMS TOCIEACTBUNA M HENPUSATHS BPEAHBIX MPUBBIYEK (YMOTPEOICHHUS
QJIKOT0JIs, HAPKOTUKOB, KYpEHU);

5) Tpy10BOT0 BOCIIMTAHMSI:

KOMMYHHMKaTUBHOW  KOMIIETEHTHOCTM B  Yy4eOHO-HCCIIEA0BATEIbCKOM
NESATETbHOCTH, OOIINECTBEHHO TOJE3HOM, TBOPYECKOW W  JPYrUX BHAAX
NesATEeIbHOCTH;

YCTAaHOBKA Ha aKTHMBHOE Yy4yacTHE€ B PEHICHUM MPaKTUYECKUX 3adad
COIMAJIbHOM HAIPaBJICHHOCTH (B paMKax CBOETO KJIAacca, IIKOJIbI);

MHTEepeca K MPAaKTHUYECKOMY M3YYEHHIO MPOQPECCHl pa3aIuyHOro poja, B TOM
YHUCJIe HA OCHOBE MPUMEHEHUS IPEIMETHBIX 3HAHUM 110 XUMUU;

YBaXEHUS K TPYLY, JIOASIM TpyAa U pe3yibTaTaM TPyAOBOU NeATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIMBUIYAJIbHONM TPaeKTOPHUH
oOpa3oBanus, Oyaymiedi mpodeccun M peanus3anuu COOCTBEHHBIX KU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMHUH, UHTEPECOB U
noTpeOHOCTEM 001IeCTBa;

6) 3K0JI0rN4eCKOr0 BOCIIMTAHUSA:

HKOJIOTUYECKU IEJIeCO00PAa3HOr0 OTHOLICHHS] K MPUPOJE KaK HCTOUYHHUKY
CYILLECTBOBAHMS )KM3HU Ha 3€MJIE;

MOHUMAHUSI TJIOOAIBHOTO XapakTepa SKOJOTUYECKUX NPOOJIEeM, BIHSHHUS
SKOHOMMYECKHUX MPOLIECCOB HA COCTOSIHUE MTPUPOTHON U COLMAIILHOW CPELBI;



OCO3HAHHUS HEOOXOJUMOCTH WCIIONB30BAHUS JOCTWKEHUW XUMHH  JUIS
pELICHUsI BONPOCOB PAMOHAIIBHOTO IMPUPOIONIOTIb30BAHUS;

AKTUBHOTO HENPUATHS JCUCTBUM, NPUHOCIIIMX BPEHN  OKPYKAKOIIEH
NPUPOIAHON cpelie, YMEHHsI MPOTHO3UPOBATH HEOJArONPUSATHBIE 3KOJIOTHYECKUE
MOCJIEACTBUS MPEANPUHUMAEMBIX JICHUCTBUN U MPEIOTBPAILAT UX;

HAJIMYKS PA3BUTOTO 3KOJIOTUYECKOTO MBILLUICHUS, SKOJIOTHYECKON KYIbTYPHI,
OTbITa JEATETbHOCTH JKOJIOTUYECKOU HaIpPaBJICHHOCTH, YMEHUSA
PYKOBOJICTBOBaTbCS MMM B IO3HABATEJIbHOW, KOMMYHHKATHBHON M COLUAIBHOU
MpPaKTUKE, CIOCOOHOCTH M YMEHHUS AaKTUBHO MPOTUBOCTOSITH HJIEOJIOTUHU
xemMohoouu;

7) HEHHOCTH HAYYHOI'O NO3HAHMSL:

MHPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pPa3BUTHUA
HAyKU U 0OIIIECTBEHHON MIPAKTUKH;

MOHUMAaHUsl CHeUU(PUKA XHMHUM KaK HayKd, OCO3HaHUs €€ poJiid B
GbopMUpPOBAHUM PAIMOHATBLHOIO HAYYHOTO MBIIIJICHUS, CO3JaHUU IEJTOCTHOTO
MpECTaBICHUS] 00 OKPYXKalollleM MHUPE KaK O €IWHCTBE MPUPOJbI U YEJIOBEKA, B
MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEH U peHIeHUH MpoOJieM COXpaHEHUS
IIPUPOJHOIO PABHOBECHS,

yOeKIEHHOCTH B 0OCOOOW 3HAYMMOCTH XHUMHHM JIJII  COBPEMEHHOM
UUBUJIM3AIUA: B €€ TYMaHHCTUYECKON HAINPaBJICHHOCTA W BAXXHOW pOJIA B
CO3/JaHUM HOBOW 0a3bl MaTepUaIbHON KYJIbTYpbl, B pEUICHUH TJI00ATBHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPHEBOH, SHEPreTHYECKOM,
MUIIEBON M DKOJIOTMUECKOW 0€301acCHOCTH, B Pa3BUTUU MEIUIIUHBI, 00€CTIeUeHNN
YCJIOBUM YCHEIIHOTO TPY/ia U IKOJIOTHYECKU KOMGMOPTHON KU3HU KAKIOTO YjieHa
00IIIeCTBA;

€CTECTBCHHO-HAYYHOM T'PaMOTHOCTH: TMOHUMAHUSA CYIIHOCTA METOJIOB
MO3HAHUS, WCIIOJB3YEMBbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJIb30BATh
MoJIy4aeMbl€ 3HAHUS JJIs aHATN3a U OOBSICHEHUS SBJICHUM OKPYKAIOIIETO MUpPA U
MPOUCXOJIAIIUX B HEM U3MEHEHUH, yMEHUS JieIaTh 000CHOBAHHBIC 3aKIIOUCHUS Ha
OCHOBE Hay4yHbIX (AKTOB M HMECIOUIUXCSA JaHHBIX C IEJbI0 TOJYyYCHHS
JIOCTOBEPHBIX BBIBOIOB;

CIIOCOOHOCTH CaMOCTOSITETLHO HCIOJb30BaTh XUMHUYECKUE 3HAHUS IS
perieHus Mpo0JieM B peabHbIX KU3HEHHBIX CUTYAIUsX;

MHTEpPECA K O3HAHUIO, UCCIIEI0BATEIbCKON NEATEILHOCTH;

TOTOBHOCTM M  CIIOCOOHOCTH K  HENPEpPhIBHOMY OOpa3OBaHUIO W
caM000pa30BaHNI0, K AaKTUBHOMY TIOJYYCHHIO HOBBIX 3HAaHUW 10 XUMUU B
COOTBETCTBHHM C KU3HECHHBIMH MMOTPEOHOCTSIMU;

WHTEpeca K OCOOCHHOCTSAM Tpy/Aa B pasNu4HbIX chepax nmpodeccruoHaaIbHOMI
JEATEIIBHOCTH.



METANIPEAMETHBIE PE3YJIBTATBI

MeranpenMeTHbIE PE3YIBTATHl OCBOCHHS MPOTPAMMBI 110 XMMHHU Ha YPOBHE
CpellHero o011ero oopa3zoBaHus BKIKOYAIOT:

3HaUUMble  JUIsI  (OPMHUPOBAHUS  MHUPOBO33PEHUS  OOYYaAIOIIMXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEIMETHBIE) OOIIEHAYUYHbIE MOHATHUS, OTPAXKAOLIUe
[EJIOCTHOCTh HAyYHOW KapTUHBI MHpa W CHeHU(PHUKY METOI0B TO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (Marepus, BEIIECTBO, SHEPIHs, SIBICHUE,
mpoliecc, CUCTeMa, Hay4YHbI (pakT, MPUHIUII, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopus, HCCIe0BaHNE, HAOTIOACHHUE, U3MEPEHHE, IKCIIEPUMEHT U IPYTHE);

YHUBEpCaJbHbIe Y4eOHbIE NEWCTBHS (MO3HABaTEIbHbIE, KOMMYHHKATUBHBIE,

PETYJISITUBHBIE), 00ecreynBaroIme dbopmupoBaHue (YyHKIHMOHATBHOM
I'PaMOTHOCTH U COLIMAJIbHOM KOMITETEHIIUN 00yYaroInXcs;
CHIOCOOHOCTD oOyuarommxcs UCIIOJIb30BaTh OCBOCHHBIE

MEXKIMCIUIUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEpPCAIbHBIC y4eOHbIC
JICVCTBHS B MIO3HABATEIBHON M COLMAIBHOMN MTPAKTHUKE.

MeranpeagMeTHbIE Pe3yibTaTbl OTPAXKAIOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TIO3HABAaTEJIbHBIMU, KOMMYHUKATUBHBIMU W  PETYJISITUBHBIMU
JICUCTBUSIMU.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIe HeiiCTBHS

1) 6a30Bble JJOruvyeckKue JaeMcTBUsI:

CaMOCTOSITEIbHO  (OpMyIHpOBaTh W aKTyaJIU3UpPOBaTh  MPoOJEMY,
paccmaTpuBaTh €€ BCECTOPOHHE;

OMpEeNeNATh 1eNU ACATEILHOCTH, 3ajaBas MapaMmMeTpbl U KPUTEPUU HX
JIOCTUXKEHUSI, COOTHOCUTD PE3YyJIbTaThl AEATEILHOCTH C MOCTABJICHHBIMU LICJISIMU;

HCIOJIb30BaTh MPU OCBOCHUHM 3HAHWU MPUEMBI JIOTMYECKOTO MBIIIJICHUS:
BBIJICTISITh XapaKTEepPHbIE MPU3HAKU MOHITUN M YCTAHABIMBATH WX B3aUMOCBS3b,
MCIIOJIB30BaTh COOTBETCTBYIOIIMUE TMOHSITHUS JJIsI OOBSICHEHHS OTJEIbHBIX (PAaKTOB U
SIBJICHUM;

BBIOMpaTh OCHOBAHUS M KPUTECPUU JJIs1 KJIacCHU(PHUKAIIMU BEIICCTB M
XAMUYECKUX PEAKIIHI;

yCTaHABJIMBAaTh MPUYUHHO-CJICACTBEHHBIC CBSI3U MEXIYy H3y4aeMbIMHU
SIBJICHUSIMU,

CTPOUTH JIOTMYECKUE PACCYKJCHUS (MHAYKTUBHbBIC, JE€IYKTUBHbBIC, IIO
aHaJIOTUH), BBISABIATH 3aKOHOMEPHOCTH M IPOTHUBOPEUUS B PacCMaTPUBAEMBIX
SABJICHUSX, (DOPMYJIUPOBATH BHIBOABI U 3aKJIIOUCHUS;

MIPUMEHSTH B MPOIECCE MO3HAHUS MCIOJIb3yEMbIE B XUMHHU CHUMBOJIUYECKUE
(3HAaKOBBIE) MOJICIIH, TPEOOPA30BHIBATE MOJICIIHLHBIC MPEICTABICHUS — XUMUUECCKUN
3HaK (CHMMBOJI) OJJIEMEHTa, XUMHUYecKas (opmysa, YpaBHCHHE XHUMHUYECKON



peakuuy — MpPU PEUIEHUU YYEOHBIX IMO3HABATENBHBIX M IMPAKTUYECKHUX 3ajad,
INPUMEHSATh HAa3BaHHbIE MOJEIIbHBIEC NIPEICTABIICHUS ISl BBISBICHHS XapaKTEPHBIX
MPU3HAKOB U3y4aeMbIX BEIIECTB U XUMUYECKHX PEAKLIUN.

2) 6a30BbIe HCCJIEN0BATEIbCKHE ICHCTBHUS:

BJIAJ€Th OCHOBAMH METOJIOB HAYYHOTO MO3HAHUSI BEHIECTB U XUMHYECKHUX
pEeaKUunii;

dbopMynTupOBaTh LIETH U 3314l UCCIEA0BaHNUs, UCTIONB30BaTh TOCTABICHHBIC
U CaMOCTOSITEILHO C(OpPMYyIHMpPOBaHHBIE BOIPOCH B KAa4eCTBE HHCTPYMEHTA
MO3HAHUSA W OCHOBBI Ui (DPOPMUPOBAHUS THUIOTE3bI MO MPOBEPKE MPABUIBHOCTU
BBICKA3bIBAEMBIX CYKJICHUN;

BJIAJETh HABBIKAMU CAMOCTOSTEIBHOIO IJIAHUPOBAHUS M IPOBEACHUS
YUYEHHUYECKUX HKCIIEPUMEHTOB, COBEPUIEHCTBOBATh YMEHHS HAOMIOAATh 33 XOJ0M
Ipolecca, CaMOCTOSTENbHO MPOrHO3UPOBATH €r0 Pe3ysbTaT, (OpMYyIUpOBATH
0000LIEHMS U BBIBOABI OTHOCUTENIBLHO IOCTOBEPHOCTHU PE3YIbTAaTOB UCCIIEI0BaHUS,
COCTaBJISAITh 0OOCHOBAHHBINA OTYET O MPOACIaHHOM padoTe;

npuoOpeTaTh OMNBIT YYEHWYECKOM HCCIENOBATENLCKOW U MPOEKTHOM
NEeATEIbHOCTH, MPOSIBIATH CIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSTEIbHOMY
IIOMCKY METOJIOB pEUICHUS IPAKTUYECKHUX 3aJay, NPUMEHEHUIO pPa3JIudHbIX
METO/IOB ITO3HAHMSI.

3) pabora ¢ uHpopmMaumei:

OPUEHTUPOBATHCS B PA3JIMYHBIX HCTOYHHUKAX HMHPoOpManuu (HaAy4yHO-
HOMYJIsSIpHAasl JUTepaTypa XMMHUYECKOTO COJIEp)KaHus, CIpPaBOYHBbIE IOCOOus,
pecypcsl HTepHeTa), aHamu3upoBaTh MH(OPMALMIO PA3IMYHBIX BUIOB U (HOpM
IIPEICTaBIICHNUS, KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTh "
HEMPOTUBOPEUUBOCTb;

(GbopMyIMpPOBaTh 3alpPOChl U MPUMEHATH PA3IUYHBIE METOJbI MPU TMOUCKE U
orbope wmHbOpPMAIIMH, HEOOXOAUMOM IS BBINOJHEHUS YYEOHBIX 3aaad
OIPEAECIIEHHOTO THUIIA;

npuoOpeTaTh OMBIT MCHOJIB30BAHUS HH(POPMALIMOHHO-KOMMYHUKATHUBHBIX
TEXHOJIOTUNA U Pa3TUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpATh  ONTUMAaNbHYIO  (OpMY  HIPEACTABICHUS
uHdopmaruu (cxeMbl, rpaduKH, TUarpaMMbl, TAOJIUIIBI, PUCYHKU U JPYTHE);

UCIIONIb30BAaTh HAy4yHBIM SI3bIK B KayecTBE CpeACcTBa Mmpu paboTe ¢
XUMUYECKON uH(pOpMaIMell: MPUMEHATh MEXIpeAMeTHbIe ((usumyeckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIbI, (hOpMyIibl, a00pEeBUATYPBI, HOMEHKJIATYPY;

HCIIOJIBb30BATh 3HAKOBO-CUMBOJIMYCCKHUEC CPCACTBA HATTIAAHOCTH.

KoMMmyHuKaTHBHBIE YHHBEpPCAJIbHbIE YUeOHbIe NeiCTBHUSA:



3a1aBaThb BOIIPOCHI 110 CYIICCTBY O6CY>KI[3€MOI>1 TCMBI B XOAC AHaJIora /M
AUCKYCCHH, BBICKA3bIBATH UACH, q)OpMYJ'II/IpOBaTB CBOH IIPCHJIOKCHUA
OTHOCUTCIIbHO BBIITOJIHCHUA HpGI[J'IO)KGHHOfI 3aJa4u,

BBICTYNIaTh C MpE3EHTAIMEl pe3ylbTaTOB IO3HABATEIBHOU AESTEIbHOCTH,
MOJIYYEHHBIX CAMOCTOATEIBHO WJIM COBMECTHO CO CBEPCTHHUKAMU ITPH BBINOJIHEHUU
XUMHUYECKOTO 3KCIEPUMEHTA, MPAKTUYECKOW PabOThI MO UCCIEAOBAHUIO CBOMCTB
M3y4aeMbIX BEUIECTB, peajnu3alui yueOHOro NpoekTa, U PopMyIUpOBaTH BHIBOJIbI
M0 pe3ysibTaTaM MPOBEAEHHBIX HCCIEAOBAHUIN IMYyTEM COIVIACOBAHUS TMO3ULUN B
X07ie 00Cyk/1eHHUs 1 0OMEHA MHEHUSIMH.

PeryasiTuBHbIC yHUBeEpPCAJIbHbIC YUeOHbIE 1eliCTBHUS:

CaMOCTOSITEJIBHO IUIAHUPOBATh M OCYLIECTBIISTh CBOK IIO3HABATEIIbHYIO
NEATEIBHOCTh, ONpeAeisasd €€ ILelM W 3aJadd, KOHTPOJUPOBaTh M IO MEpe
HEOOXOJMMOCTH KOPPEKTHPOBATh MpE/UIaraéMbplii  aJlfOPUTM JACUCTBUNA IpHU
BBIMIOJJTHEHUHM Y4E€OHBIX UM HCCIIEJOBATEIbCKUX 3ajady, BbIOMpaTh Hauboiee
3¢ (eKTUBHBIA CcrOCcO0 HX pemeHus ¢ y4€TOM IOJyYEeHHs HOBBIX 3HAHUU O
BEILECTBAX U XUMHUYECKUX PEAKIIMSIX;

OCYILECTBJISITh CAMOKOHTPOJIb JESATEIBHOCTA HAa OCHOBE CaMOaHajau3a H
CaMOOLICHKH.

IMPEAMETHBIE PE3YJIBTATBI

[TpenMeTHbIE pe3ynbTaThl OCBOCHUS MPOTPaMMBbl IO XUMUU Ha yIriyOJIEHHOM
YpPOBHE Ha YpPOBHE CpeAaHEro oOIero oOpa3oBaHHUs BKJIIOUYAIOT CHCIU(DHUCCKUC
JUTsl y4eOHOro npeaMeTa « XUMUs» HayyHble 3HAHUSI, YMEHHS U CLIOCOOBI IEHCTBUIA
10 OCBOEHUIO, MHTEPIIPETAMU U MPeoOpa30BaHUIO 3HAHUM, BUBI JI€ITEIbHOCTH
1O TOJYYEHHIO HOBOTO 3HAHMS M NMPUMEHEHHIO 3HAHUW B Pa3IMYHBIX Y4€OHBIX
CUTYallMsIX, a TAKXKE B PEAJbHBIX )KU3HEHHBIX CUTYyalUsAX, CBA3aHHBIX ¢ XuMuel. B
nporpaMme MO XHMHHM TPEIMETHbIE PE3yNbTaThl MPEACTaBICHBbI IO ToJaM
U3Y4YEeHHUSI.

10 KJIACC

[IpenMeTHbIe pe3yJbTaThl OCBOCHHMS Kypca «OpraHuueckass XUMHUsI»
OTPaXKAIOT:

c(hOpMHUPOBAHHOCTh MPEACTABICHUM: O MECTE M 3HAYCHUH OPraHUYCCKOU
XUMUU B CHCTEME €CTECTBEHHBIX HAyK M €€ PO B O0ECIEYECHUU YCTOWIMBOTO
Pa3BUTHSI YEJIOBEUECTBA B PEIICHUH MPOOJIEM SKOJIOTHYECKON, SHEPIEeTUUECKON U



MUIIEBON 0€30MaCHOCTH, B Pa3BUTUN MEIUIIMHBI, CO3JJaHUH HOBBIX MAaTEPHAJIOB,
HOBBIX HMCTOYHUKOB SHEPIUH, B obecrieueHUn PalOHAJIBHOIO
MIPUPOOTIOIL30BaHNs, B (OPMHUPOBAHWHA MHUPOBO33PEHUS MU OOIIECH KYJIBTYPHI
YeJioBeKa, a TakKe DJKOJOTMYECKH OOOCHOBAHHOTO OTHOLIEHUS K CBOEMY
3I0POBBIO U IPUPOJHOM CPEJIE;

BJIAJICHUE  CUCTEMOM  XMMHMYECKMX  3HAaHUM, KOTOpas  BKIIFOYAET:
OCHOBOIIOJIAraf0IIMEe MOHATUS — XUMHUYECKHI JIEMEHT, aTOM, SIPO U SJIEKTPOHHAA
obojoyka aroma, S-, P-, d-aToOMHbIE OpPOWTAIM, OCHOBHOEC M BO30YXIEHHOE
COCTOSIHUA aToma, TUOpUAM3alMs AaTOMHBIX OpOuTane, HWOH, MoJIeKya,
BAJICHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTENIEHb OKUCIIEHUS, XUMUYECKasl CBS3b,
MOJIb, MOJISIPHAsI Macca, MOJISIPHBIN 00BEM, YTIIEPOAHBIN CKeNleT, GyHKIIMOHATbHAS
rpyinmna, pajaukail, CTPYKTypHble (opMynbl (pa3BEPHYTHIE, COKpalIEHHBIE,
CKEJIETHBIC), HM30MEpUsl CTPYKTypHass M TPOCTpaHCTBEHHas (reoMeTpuuecKkas,
ONTUYECKAs), HM30MEPHI, TOMOJOTUYECKUA pANl, TOMOJIOTH, YTIECBOAOPOJIHI,
KHCJIOPOJA- U a30TCOAEPKAIINE OPraHUYECKUE COEIUHEHHsI, MOHOMED, MOJIMMED,
CTPYKTYPHO€ 3BEHO, BBICOKOMOJICKYJISIDHBIE COCIMHEHHUS; TEOPHH, 3aKOHBI
(nepuognueckuii 3akoH J[. M. MeHneneeBa, Teopus CTPOEHHUS OpPraHUYECKUX
BemecTB A. M. ByTnepoBa, 3aKOH COXpaHEHUSI MACcChl BEIIECTB, 3aKOH COXPAHEHUS
W TpEeBpalIeHUs] DHEPrUM TMPH XUMHUYECKUX PEAKIUAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SI3BIK XMMHH, MUPOBO33PEHUYECKUE 3HAHUSA, JIEKAIIUE B OCHOBE
MOHUMAHUSI TPUUYUHHOCTU U CUCTEMHOCTH XUMHUYECKUX SIBJICHUM; MPEJICTABICHUS
O MEXaHM3MaX XHMHUYECKUX PEaKIUi, TEPMOJWHAMUYECKHX U KHUHETHYECKUX
3aKOHOMEPHOCTSIX MX MPOTEKaHUsI, O B3AUMHOM BJIMSIHUA aTOMOB W T'PYIII aTOMOB
B MOJIeKyJlaxX (MHIYKTUBHBIA U Me30MepHbIi 3(dektol, opuentantoll u |l pona);
(aKTOJOrMYECKHE CBEJCHHSI O CBOMCTBAaX, COCTaBe, MOJYYEHUH U 0O€30IacHOM
WCIIOJB30BaHUN BAXXHEUIIIMX OPTaHUYECKUX BEHIECTB B OBITY M MPaKTUYECKOU
NEATETbHOCTH  YeJOBeKa, OOIWX  HAYYHBIX  NPUHIMIAX  XHMHUYECKOTO
MIPOU3BOJICTBA (HA MMPUMEPE MPOU3BOJICTBA METAHOJIA, TTepepaboTKu HePTH);

c(hOpMUPOBAHHOCTh YMEHUM: BBISIBISTH XapaKTEPHbIC MPU3HAKU TOHATHM,
YCTAHABJIMBATbUX B3aMMOCBSI3b, MCIOJB30BATh COOTBETCTBYIOUIME IMOHATHUS TMPH
OIMCAHWM COCTaBa, CTPOCHUS U CBOMCTB OPTaHUYECKUX COCIMHECHUN;

c(hOpMHPOBAHHOCTh YMEHHUIA:

UCIIOJIb30BaTh XUMHUYECKYI0 CUMBOJIMKY JJISI COCTaBJICHUSI MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (POPMYIT OpraHUUEeCKUX
BEILIECTB;

COCTaBJISITh YPAaBHEHHS] XMMUYECKHX PEAKIMI M PACKPbIBaTh UX CYUIHOCTH:
OKHCIIUTENIbHO-BOCCTAHOBUTEIBHBIX ~ pPEAaKIHMl  MOCPEACTBOM  COCTaBJICHUS
JIEKTPOHHOTO OajlaHca JTUX peaKIHi, peakiuid HOHHOTO OOMEHa MyTEM
COCTABJICHHUS UX IMOJHBIX U COKPAIIEHHBIX HOHHBIX YPAaBHCHUM;



W3TOTABIMBATH MOJEIN MOJIEKYJ OPTaHWUYECKHUX BEIIECTB ISl WILTIOCTPAITUU
UX XUMUYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHUS;

c(hOpPMHPOBAHHOCTh YMEHUN: yCTaHABJIMBATH MPUHAICKHOCTh HU3yYEHHBIX
OpraHMYEeCKUX BEHIECTB IO HX COCTaBY U CTPOCHUIO K OIpEeACIIEHHOMY
KJIAcCy/Tpynne COeAMHEHWM, JaBaTb MM Ha3BaHUA IO CHUCTEMAaTHYECKOU
Homenkiatype (IUPAC) u mpuBoauTh TpUBHAILHBIC HA3BAaHUS IS OTIEIHHBIX
MPEACTABUTENICH OPraHMYECKUX BELIECTB (ITUJIEH, AllETUJIEH, TOIYOJ, MIUIEPHUH,
ATWICHIJIMKOIb, (GeHos, (QopManbIerujl, aueTajbIerujl, alueToH, MypaBbUHas
KHCIIOTa, YKCYCHAsl KHCIIOTa, CTEAPUHOBAs, OJICMHOBAs, MaJIbMUTHHOBAS KUCIIOTHI,
IJIMIWH, ajJaHuH, MallbTo3a, (PPYKTO3a, aHWINH, TUBUHWII, U30IPEH, XJIOPOIPEH,
CTUPOJ U JIpyTHUE);

cOPMHPOBAHHOCTh yMEHHUS ONPENCTATh BHJ XHMHYECKOW CBSI3U B
OpraHMYECKUX COCIMHEHMSX (KOBAJIECHTHAas W WOHHAs CBS3b, G- M T-CBS3b,
BOJIOPOJIHAS CBSI3b);

c(OPMHPOBAHHOCTh YMEHHUS TPUMEHATH TIOJOKCHHUSI TEOPUU CTPOCHHUS
oprannueckux BemiectB A. M. bytiepoBa jjisi 0ObICHEHUSI 3aBUCHUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOCHUS;

chOpMHPOBAHHOCTh ~ YMEHHMM  XapakTEepU30BaTh  COCTaB, CTPOCHHE,
bu3nuecKkue M XUMUYECKHE CBOWCTBA TUIMYHBIX NPEICTABUTENICH pPa3IMUHbIX
KJIACCOB OPraHUYECKHUX BEIIECTB: aJKaHOB, IIMKJIOAIKAHOB, aJKCHOB, AJIKQJUEHOB,
QJIKUHOB, apPOMATHYECKHUX YTJIEBOJIOPOJIOB, CIUPTOB, AaJbJACTUIIOB, KETOHOB,
KapOOHOBBIX KUCIIOT, MPOCTHIX U CIOXKHBIX 3(DUPOB, )KUPOB, HUTPOCOCTUHECHUN U
aMUHOB, AMHHOKHUCJIOT, O€NKOB, yriaeBOAOB (MOHO-, AM- U TOJIUCAXAPHUJIOB),
WUTIOCTPUPOBATh ~ TEHETUYECKYI0  CBSI3b  MEXKAY HHUMH  ypaBHEHUSIMU
COOTBETCTBYIOIIMX XHWMHYECKHUX PEAKIHl C WCIOJIB30BAHUEM CTPYKTYPHBIX
hopmy;

c(hOpPMHPOBAHHOCTh, yMEHHSI TOATBEP)KJIATh HA KOHKPETHBIX TMpUMEpax
XapaKkTep 3aBUCUMOCTH PEAKIIMOHHON CIIOCOOHOCTH OPTraHUYECKUX COCTMHEHUM OT
KPAaTHOCTH U THUIA KOBAJICHTHOM CBSI3U (G- U M-CBSI3M), B3AUMHOTO BIIUSIHUSI aTOMOB
U TPYIII aTOMOB B MOJICKYJIaX;

c(hOpMUPOBAHHOCTh YMEHHUS XapaKTEPU30BaTh UCTOUHUKHU YTIIE€BOIOPOJTHOTO
Chipbs (HedThb, TPHUPOAHBIA Ta3, Yroyib), CHOCOOBI €ro mepepadoTKH W
MPaKTUIECKOE TPUMEHEHHE TPOAYKTOB MepepadboOTKH;

c(hOpMUPOBAHHOCTh BJIAJCHUS CUCTEMON 3HAHUUA O €CTECTBEHHO-HAYYHBIX
METOJIaX MO3HAHUS — HAOJIIOJECHUU, U3MEPEHUH, MOJICIMPOBAHUM, IKCIIEPUMEHTE
(peambHOM M MBICTIEHHOM) U YMEHUS IPUMEHSITh OTH 3HAHUS;

c(hOpPMHPOBAHHOCTh YMEHUS MPUMEHSATHOCHOBHBIC OTIEPAIIUUA MBICIIUTEIHLHOM
NEeATEeTbHOCTH — aHAIM3 W CUHTE3, CpaBHEHHE, 000O0IIeHWe, CHCTeMAaTHU3aIHuIo,



BBISIBJICHUE PUYUHHO-CIICJICTBEHHBIX CBSI3€U — I U3YUYEHHUS CBOMCTB BELIECTB U
XAMHUYECKUX PEAKIUN;

c(hOpPMHPOBAHHOCTh YMEHHI: BBISBIISTH B3aUMOCBSI3h XUMUUECKUX 3HAHUH C
MOHATUSIMU U TPEACTABICHUAMHU JPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB IS
0oyee OCO3HAaHHOTO TOHUMAaHUSl CYIIHOCTH MAaTE€pUAIbLHOTO €IMHCTBA MHPA,
WCITOJIP30BaTh CUCTEMHBIC 3HAHUS 10 OPTaHWUYECKOW XUMHUU IJIsi OOBSICHCHHUS U
MIPOTHO3UPOBAHUS SIBIICHUM, UMEIOIINX €CTECTBEHHO-HAYUYHYIO IPUPOY;

cOPMHPOBAHHOCTh YMEHHH: TMPOBOJUTh PACUETHI MO XUMUYECKHUM
dbopmynamM U ypaBHEHHUSIM XUMHUYECKUX PEAKIUN C UCIOJIb30BaHUEM (DU3UUECKUX
BENMYMH (Macca, 00BbEM Ta30B, KOJMYECTBO BEILECTBA), XapaKTEPU3YIOIIMX
BEIIECTBA C KOJMYECTBEHHOM CTOPOHBI: PACUETHI MO HAXOXKICHUIO XUMHYECKOU
dbopMyIibl BEIIECTBA MO HM3BECTHBIM MACCOBBIM JIOJISIM XMUMHYECKHUX JJIEMEHTOB,
MPOJYKTaM CrOpaHusl, TUNIOTHOCTH Ta3000pa3HbIX BEIECTB;

c(hOpMHPOBAHHOCTh YMEHHI: MPOTHO3UPOBATH, AHATU3UPOBATH U OLIEHUBATH
C TO3UIMH  HSKOJIOTMYECKOM  O€30MacHOCTH  MOCIEACTBUS  OBITOBOM U
MPOU3BOJICTBEHHON JE€ATENIbHOCTU YEJOBEKAa, CBSI3aHHOW ¢ MepepadOTKOU
BEILIECTB, UCIIOJIb30BAThIIOYYECHHbBIC 3HAHUS JIJI MPUHSITUS TPAMOTHBIX PEIICHUN
po0JIeM B CUTYaIIMSIX, CBSI3aHHBIX C XUMUEH;

c(hOpPMHPOBAHHOCTh YMEHHUH: CaMOCTOSITENIbHO IUJIAHUPOBATh U TMPOBOJUTH
XUMHUYECKUN DJKCIEPUMEHT (TOJIyYeHHEe W M3YYEHHUE CBOMCTB OPTraHMYECKUX
BEIIECTB, KAYE€CTBCHHBIE PEAKIMM YIJIEBOJOPOJOB PAa3JIMYHBIX KJIACCOB H
KHUCJIOPOACOJICPKAIIUX OPraHUYECKHX BEIIECTB, PEIICHHE 3KCIEPUMEHTAIbHBIX
3a/lad 10 PACIO3HABAHUIO OPraHWYECKUX BEIIECTB) C COOJIOACHUEM TPABHII
O6e3omacHoro oOpaleHusi ¢ BeHleCTBAaMU M JIA0OPATOPHBIM O0OpPYIAOBaHHUEM,
dbopMynupoBaTh 1€JIb HUCCIEIOBAaHUS, TMPEJACTABIAThH B pazIudyHON dopme
pEe3yJIbTaThl SKCIIEPUMEHTA, AHATU3UPOBATH U OLICHUBAThH UX JOCTOBEPHOCTH;

chOpMHUPOBAHHOCTH YMEHHUIA:

COOJIIO/IaTh MPaBHUJIa IKOJOTHYECKHU 11€J1eCO00Pa3HOT0 TMOBEACHHS B OBITY U
TPYAOBOM JEATEIBHOCTH B LEIAX COXPAHEHUS CBOETO 3J0pPOBbS, OKPYKAIOLIEH
MIPUPOTHOM CPEbl U JOCTUKEHUS €€ YCTOMUYUBOIO PA3BUTHS;

OCO3HABAaTh OIACHOCTh TOKCHUYECKOTO JCHCTBUS HA YKUBBIE OPraHU3MbI
ONPEICIEHHBIX OPraHMYECKUX BEIIECTB, MOHUMAas cMbICH TTokazaresis [1/1K;

aHAIM3UPOBATh I1€JIeCO00PA3HOCTh MPUMEHEHHS OPTaHMYECKHX BEIIECTB B
MIPOMBIILJICHHOCTH U B OBITY C TOUKH 3PEHHUS COOTHOIICHUSI PUCK-TI0JIB3a;

c(hOpMUPOBAHHOCTh YMEHHUM: OCYIIECTBIATh IIEJICHANPABICHHBIA TTOUCK
XUMUYECKON MH(MOPMAITUHU B PA3TUYHBIX UCTOYHHUKAX (Hay4YHas U yueOHO-HaydHas
JUTEpaTypa, CpeicTBa MaccoBoi nHpopMmainuu, MHTEpHET U apyrue), KpUTUIECKU
aHATM3UPOBATh XUMHUYECKYI0 MH(OpMaIuio, mepepadbaTeiBaTh €€ U UCIOJIb30BAThH
B COOTBETCTBHUU C MTOCTABJICHHOM y4eOHO 3a1auei.



11 KJIACC

[IpenmeTHBIC pe3ynbTaThl OCBOCHUS Kypca «OOmas W HeopraHudecKas
XAMUSD) OTPAXKAKOT:

c(hOpMHPOBAHHOCTh MPEJCTABICHUN: O MaTepUaIbHOM E€IUHCTBE MHUDA,
3aKOHOMEPHOCTSX W MO3HABAEMOCTH SIBICHUN NPHUPOABI, O MECTE W 3HAYEHUHU
XUMHUHM B CHUCTEME E€CTECTBEHHBIX HAyK U €€ pOoJii B 00ECIIEYEHUU YCTONYMBOIO
pa3BUTHS, B PEIICHHH MPOOJIEM SKOJOTUYECKOW, DHEPIeTHUYCCKOW W IHINECBOU
0e30MacHOCTH, B PAa3BUTUU MEIUIIMHBI, CO3JaHUM HOBBIX MaTEpHUANIOB, HOBBIX
MCTOYHUKOB SHEPIHH, B OOECIEYEHUH PAlMOHAIBHOTO MPUPOJONOIL30BAHUS, B
bopMHpPOBaHUHM MHUPOBO33PEHHUSI W OOIIEW KyJIbTypbl 4YeEJIOBEKa, a TaKxkKe
HKOJIOTUYECKH OOOCHOBAHHOT'O OTHOILIECHHS K CBOEMY 30POBbIO M IPUPOJIHON

cpene;
BJIAJCHUC  CHCTEMOM  XUMHUYCCKHX  3HAHMHA, KOTOpas  BKJIIOYAcCT:
OCHOBOITOJIATAOIIE TOHATHS — XUMHUYCCKHHM OJJIEMCHT, aToM, SJIpO aroMma,

W30TOIIbI, 3JICKTPOHHAs 000JI0YKa aToMa, S-, P-, d-aTOMHBIE OpOUTAIIH, OCHOBHOE U
BO30YXXJEHHOE COCTOSIHMSI aToMa, THOpUAM3alusl aTOMHBIX OpOuTanel, HOH,
MOJIEKYJIa, BaJEHTHOCTb, O3JICKTPOOTPULATEIBHOCTh, CTEINEHb  OKHUCJIEHUS,
XUMHUYECKasi CBsI3b (KOBAJICHTHAs, WOHHAs, MeETaJUIMYecKasi, BOJOPOJHAs),
KpUCTAJUTMYECKAsT PEIIETKA, XUMHUYECKasl pEeakuus, pacTBOpP, 3JIEKTPOJHTHI,
HEDJICKTPOJIMUTHI, JJEKTPOJUTHYECKAsT JUCCOLMALMSA, CTENEHb JUCCOLMAIINM,
BOJIOPOJIHBIN TOKa3aTeb, OKUCIUTENIb, BOCCTAHOBUTENb, TEIJIOBON 3 dekT
XUMHUUYECKON peaKkuu, CKOPOCTh XUMUUECKON pEeaKlUH, XUMUYECKOE PABHOBECHE;
TEOPUU U 3aKOHBI (TEOpHS AJNEKTPOJUTHUYECKOM TUCCOLMALNM, NEPUOINYECKUN
3akoH J[.1. MenneneeBa, 3aKk0OH COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPAHEHUS U
MPEBpAIEHUs] SHEPTUU MPU XUMUUYECKUX PEaKIUIX, 3aKOH MOCTOSHCTBA COCTaBa
BEILIECTB, 3aKOH JCHCTBYIOIIMX MAacc), 3aKOHOMEPHOCTH, CUMBOJUYECKUHN SI3BIK
XUMHH, MHPOBO33PEHUYECKUE 3HAHUS, JIeKallue€é B OCHOBE IMOHUMAaHUs
NPUYMHHOCTA U CHCTEMHOCTM  XUMHUYECKUX  SIBIICHHM;  COBPEMECHHBIC
MPEJICTABJICHUSI O CTPOEHHUM BEIIECTBA HA ATOMHOM, HWOHHO-MOJIEKYJSIPHOM H
HAJIMOJIEKYJIIPHOM YPOBHSIX; TMPEJCTABICHUS O MEXaHU3Max XHUMHYECKUX
peakiuid, TEPMOJUHAMUYECKMX U KHHETHMYECKUX 3aKOHOMEPHOCTAX  MX
MPOTEKAHHS, 0 XUMUYECKOM PaBHOBECHM, PACTBOpPAX M JUCIEPCHBIX CHCTEMAX;
(haKTOJOTUYECKHUE CBEJCHHS O CBOMCTBAaX, COCTaBe, MOJIYYEHUU U O€30MaCHOM
WCIIOJB30BaHNN BAXKHEUIIMX HEOPTAaHMYECKUX BEILECTB B OBITY U MPAKTUYECKOU
JEATCIBHOCTH  YEJIOBEKa, OOIMX  HAyYHBIX  NPUHIUIAX  XUMHYECKOTO
MIPOU3BOJICTBA;

chOpPMHPOBAHHOCTh YMEHHI: BBHISBISATH XapaKTEPHBIC MPU3HAKU TOHSITHM,
YCTaHABJIMBATh WX B3aUMOCBS3b, UCMHOJb30BATh COOTBETCTBYIOUIME MOHATUS MPH
ONMCAaHWUN HEOPTaHWYECKHUX BEIIECTB U UX MPEBPALICHUN;



c(hOpPMHPOBAHHOCTh YMEHHS WCIOJB30BaTh XUMUYECKYIO CHMBOJIUKY IS
coctaBieHuss GopMysT BEUIECTB M  YpPaBHEHUH  XHMMHUYECKUX  PEaKIUH,
cucremarnyeckyro HomeHknarypy (IJUPAC) u TpuBuansHbie Ha3BaHUs OTACIBHBIX
BEILIECTB;

c(hOpPMHPOBAHHOCTh YMEHHUS OMPEEIATh BAJICHTHOCTh U CTENEHb OKUCIICHUS
XUMUYECKUX DJIEMEHTOB B COEJIMHEHMSX, BUJ XMMHUYECKOW CBSI3H (KOBAJIEHTHAs,
WOHHAs, METaJUIMYecKas, BOJOPOAHAs), THUI KPUCTAUIMYECKOW  pEmETKU
KOHKPETHOTO BEIIECTBA;

c(hOpPMHUPOBAHHOCTh YMEHUSI OOBSICHATH 3aBUCUMOCTH CBOMCTB BEIIECTB OT
BUJIa XMUMHYECKOM CBSI3M W TUNA KPUCTALIMYECKON pemETKkr, OOMEHHBIA U
JIOHOPHO-AaKIENTOPHBIN MEXAaHU3MbI 00pa30BaHUsl KOBAJIEHTHOM CBS3H;

cOPMHPOBAHHOCTh  yYMEHHWI:  KJIacCU(PUIMPOBATh:  HEOPraHUYECKUE
BEII[ECTBA 10 UX COCTaBY, XUMHUYECKHUE PEAKIIUU 110 PA3IMYHBIM NMPU3HAKaM (YUCITY
U COCTaBYy pearupyrolux BEIIECTB, TEIUIOBOMY 3(PQEKTy peakiuu, U3MEHEHUIO
CTENEHEH OKHCIIEHHUS JJIEMEHTOB, OOpaTUMOCTH, YYACTHIO KaTalau3aTropa H
JIPYTHUE); CAaMOCTOSITENIbHO BBIOMPATh OCHOBAHMS U KPUTEPHH I KilaccupuKauuu
M3y4aeMBbIX BEIIECTB U XUMUYECKUX PEAKIINM;

c(hOpMHUPOBAHHOCTh YMEHHUSI PACKPBIBATH CMBICI NEPUOUYECKOTO 3akoHa Jl.
. MennieneeBa 1 IEMOHCTPUPOBATh €T0 CUCTEMATU3UPYIOLYIO, OOBSICHUTEIBHYIO
U TIPOTHOCTUYECKYIO (DYHKIIUH;

c(OPMHPOBAHHOCTh YMEHUM: XapaKTEepU30BaTh dJEKTPOHHOE CTPOCHUE
aTOMOB M MOHOB XUMHYECKHX OJJIEMEHTOB IIEPBOrO—YETBEPTOrO IMEPUOIOB
[Tepuomnueckont  cucremsl .M.  MengeneeBa,  UCHOJNB3Ys  TOHSTHS
«IHEPreTUYECKHE YPOBHW», «IHEPreTUYECKHE MOIYPOBHW», «S-, P-, d-aTOMHBIC
opOuTaNnn», «OCHOBHOE U BO30YXIEHHOE HHEPreTUUYECKUE COCTOSHHS aToOMay;
OOBSACHATH3aKOHOMEPHOCTH HM3MEHEHHUS CBOMCTB XMUMHYECKUX JJIEMEHTOB M UX
coequHeHMM no mnepuojgaMm U rpynnaMm Ilepuonnueckou cucremsr J[. U
MeHnneneeBa, BaJ€HTHbIE BO3MOXHOCTH aTOMOB JJIEMEHTOB Ha OCHOBE CTPOCHUS
UX JIEKTPOHHBIX 000JIOYEK;

cOpPMHPOBAHHOCTh YMEHMI: XapakTepu30BaTh (OMHUCHIBATH)  OOIIME
XMMHYECKME  CBOMCTBA  BELIECTB  PA3JUYHBIX  KJIACCOB,  IOJITBEPKIATh
CYILIECTBOBAHME TECHETUYECKOU CBS3M MEXIYy HEOPraHWYECKUMH BELIECTBAMHU C
ITOMOIIBIO YPABHEHHUI COOTBETCTBYIOIINX XUMUUYECKUX PEAKIINNM;

cOPMHPOBAHHOCTh yYMEHHUS PACKphIBaTh CYIIHOCTb: OKHCIHUTEIbHO-
BOCCTAHOBUTENBHBIX PEAKLUNA MOCPEACTBOM COCTABJICHHS AJEKTPOHHOIO OajaHca
ATUX PEAKIMH; peaKIuil MOHHOTO OOMEeHa MyTEM COCTaBIICHWUS WX TOJHBIX |
COKpPAIIEHHBIX  HMOHHBIX  YPaBHEHWM;  pEaKUMM  THUAPOJIW3a;  PEaKIuu
KOMITJIEKCOOOpa3oBaHus (Ha MpUMEpE TUIPOKCOKOMIUIEKCOB ITUHKA U ATFOMUHUS );



cOPMHPOBAHHOCTh YMEHUS OOBSICHATH 3aKOHOMEPHOCTH TMPOTEKAHMUSI
XUMHUUYECKUX PEAKIUNA C y4ETOM HX DHEPreTHUECKUX XAPAKTEPUCTHUK, XapaKTep
M3MEHEHHSI CKOPOCTH XHMHYECKOW PpEaKIUH B 3aBUCUMOCTH OT Pa3JIUYHBIX
(bakTopoB, a TakKe XapakTep CMEHICHUS] XUMUYECKOTO PAaBHOBECHUS MO/ BIUSIHUEM
BHEIIHUX Bo3jercTBuil (mpuniui Jlelllatense);

cOPMHPOBAHHOCTh, yYMEHHUS XapaKTEPU30BaTh XUMUYECKHAE PEaKIIHH,
JIe)KAIKE B OCHOBE MPOMBIIIJICHHOTO IOJIYYE€HUS CEPHOW KHCIJIOTHI, aMMHAaKa,
oOlue HayyHble MPUHIMIBI XUMHYECKUX TPOU3BOJICTB; LEIECO00PA3HOCTh
MPUMEHEHUSI HEOPTaHWYECKUX BEUIECTB B MPOMBIIUICHHOCTH U B OBITY C TOYKH
3pEHHS COOTHOLLIEHHS PUCK-TI0JIb34;

c(hOpMUPOBAHHOCTh BIAJICHUSI CHUCTEMOM 3HAHUU O METOJax HAYYHOIO
MO3HAHUS SIBJICHUW MPUPOABI — HAOMIOACHUE, H3MEpPEHUE, MOJICIUPOBAHNUE,
HKCIIEPUMEHT (peasIbHbIA U MBICJICHHBIN ), UCIIOJIH3YEMbIX B €CTECTBEHHBIX HAayKaXx,
YMEHHUSI IPUMEHSTh 3TU 3HAHUS MPU IKCIIEPUMEHTATIBHOM HCCIIEIOBAHUU BEIIECTB
U JUIsE OOBSICHEHHS XUMHUYECKHX SIBJICHUH, HMMEIOIMNX MECTO B TMPHUPOJIE,
MPAKTUYECKOM JEATETLHOCTH YeJI0BEKa U B TOBCETHEBHOM JKU3HU;

c(hOpMUPOBAHHOCTh YMEHUSI BBISIBISITh B3aUMOCBSI3b XMMHUYECKUX 3HAHUM C
MOHATUSIMU U TPEACTABICHUAMHU JPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB IS
00J1ee 0OCO3HAHHOTO MOHUMAHHUS MAaTePUATIHLHOTO €IMHCTBA MUPA;

c(hOpMUPOBAHHOCTh yMEHUS TMPOBOAUTH PACUETHI: C HCIOJIb30BAHUEM
MOHSTUN «MaccoBas JOJISl BEIIECTBA B PACTBOPE» U «MOJISIPHASI KOHLEHTPALUs,;
MaccChl BEIIECTBA WM 00BhEMA ra3a Mo W3BECTHOMY KOJUYECTBY BEIIECTBA, MAcCCe
ui 00bEMY OTHOTO U3 YYACTBYIOIIMX B PEAKIIMU BEIIECTB; TEIJIOBOro »¢dexra
peaKIuy; 3HAYEHUS BOAOPOAHOTO MOKAa3aTessl pacTBOPOB KHCIOT M IIEJIOYEH C
M3BECTHON CTEMEHBIO AMCCOIMAIMU, Macchl (00bEéMa, KOJWYECTBA BEIIECTBA)
MPOAYKTA PEAKIMU, €CIM OJHO M3 MCXOJHBIX BEUIECTB JAaHO B BUIE PacTBOpa C
OnpeeIEHHOW MacCOBOM JI0JIeH pacTBOPEHHOTO BEIECTBA WUIM JIAaHO B H30BITKE
(MMeeT TpHUMECH); JOJM BBIXOJA MPOJAYKTa pEaKiuH; OOBEMHBIX OTHOIICHHUM
ra3os;

c(hOpMHUPOBAHHOCTh YMEHHUH: CaMOCTOSTENIPHO TUIAHUPOBATh W TMPOBOIUTH
XUMUYECKUNA  OKCIEpUMEHT  (NpOBEACHHME  peakuuid  HMOHHOro  OOMeEHa,
MOATBEPAKIACHUE KaUeCTBEHHOI'O COCTaBa HEOPTraHMYECKHUX BEIIECTB, OMPEIEICHUE
Cpelbl PacTBOPOB BEIIECTB C TOMOIIBI) HWHIWKATOPOB, H3YyUYCHUE BIUSHHUSI
pa3MMYHbIX  (AKTOPOB HA  CKOPOCTh XUMHUYECKOM  peakiuu, peIlIeHHE
OKCIEPUMEHTANIbHBIX 3a7a4 1o TemaM «Mertauely u  «Hemeramis»y) ¢
COOJTI0/IEHNEM TIpaBUil O€30MacHOTO OOpaIIeHHs C BEIIECTBAMU H JIA0OPATOPHBIM
obopynoBanueM, (HOpMyIupoOBaTh IIedb HMCCJIENOBAaHUS, TMPEIACTABISATh B
paznu4HOi (opMe pe3yNbTaThl SKCIEPUMEHTA, aHATU3UPOBATh U OIEHUBATHUX
JIOCTOBEPHOCT;



c(hOpMHPOBAHHOCTh YMEHUI: COOIIOIATh MTPaBUIa TIOJIb30BAHUS XUMUYECKOM
MocyIol U 1abopaTopHBIM OO0OpYyJIOBaHWEM, OOpaIlleHUsT C BeEIIeCTBAaMH B
COOTBETCTBUHM C WHCTPYKIMSMH TIO BBITOJHEHUIO JAOOPATOPHBIX XUMHUYECKUX
OTBITOB, JKOJIOTHYECKH I€JeCO00pa3HOro TOBEACHHUS B OBITY U TPYIOBOMU
JIEATEIIBHOCTH B LIEJIIX COXPAHEHHSI CBOETO 3JI0POBbs, OKPYXKAIOLIEH MPUPOIHON
Cpeabl U JOCTHUXKEHUS €€ YCTOWYMBOTO Pa3BUTHS, OCO3HABaTh OMACHOCTH
TOKCHUYECKOT'O JICUCTBUSI HA YKUBBIC OPTaHU3MbI OMPEACIEHHBIX HEOPTaHUYECKUX
BEILIECTB, TOHMMAas cMbIci noka3arens [1JIK;

c(OpPMHPOBAHHOCTh, YMEHUM: OCYIIECTBIIATH II€JICHANPABICHHbBI TOUCK
XUMUYECKON MHGOPMALIMK B PA3IMYHBIX UICTOYHUKAX (Hay4yHas U yueOHO-Hay4yHas
JUTEpaTypa, CpeicTBa MaccoBor MHpopMauuu, IHTEpHET U apyrue), KpUTUYECKU
aHAJTM3UPOBATHXUMUYECKYIO MH(OpMalnio, nepepadaThiBaThe€ U UCIOJIb30BATHB
COOTBETCTBUU c IIOCTABJICHHOU y4ueOHOMI 3a7a4en.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
N KosnuecTBouyacon DJIeKTPOHHbIE
; HaumeHoBaHuepasaejioB U (undgposBbie)
n/ Bceer KonTpoabHubiepadoT IIpakTnyecknepador
TEeMIIPOrPaMMBbI o0pa3oBaTte/ibHbIEpecypc
n 1] bl bl
bl
Pa3nen 1.TeopeTuyeckue 0CHOBbI OPraHN4ecKOi XUMHUH
[IpenMer opraHnyecKoil XUMHUHU.
1.1 Teopus cTpoeHHS OPraHUIECKUX 8 http://school-collection.edu.ru/
coequHenuit A. M. byrneposa
Hroromnopazaeny 8
Pa3nes 2.YrieBoaopoabl
[IpenenbHbICYTIIEBOJOPOABI — .
2.1 pel I* AOPOA 5 http://school-collection.edu.ru/
aJIKaHbI, ITUKJIOAJIKAaHbI
HenpenenbHbie yrineBoaopoab: .
2.2 pel IE AOPOR 14 1 http://school-collection.edu.ru/
AJIKEHbI, AJIKaIUECHbI, AITIKUHBI
ApomMaTH4eCcKuEeyraeBoA0PObI .
2.3 P e AOPOA 8 http://school-collection.edu.ru/
(apensr)
IIpupoaHbie HICTOYHUKHU .
24 pupoa 4 http://school-collection.edu.ru/
YTJIEBOJIOPOJIOB M MIX TepepaboTka
["anoreHnpou3BOIHBIEYTIIEBOOPOAO .
2.5 P AHBIEYT AOPOA 4 1 http://school-collection.edu.ru/
B
Hroronopaszaeny 35
Paszgea 3.KucnopoacoaepskamueoprannyecKkuecoe1uHeHust
3.1 Cruptel. denon 11 1 http://school-collection.edu.ru/
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http://school-collection.edu.ru/
http://school-collection.edu.ru/

Kap6OHI/IJ'IBHBIe COCOAUMHECHUA .

3.2 aNbJAeTU/IbI U KeTOHBI. KapOoHOBBIE 21 http://school-collection.edu.ru/
kucoThl. CoxHbIe 3pupbl. XKupbl
3.3 YrineBoasl 9 http://school-collection.edu.ru/
Nroronopaszneny 41

Pa3znen 4.A30TconepkaniueoprannyeckuecoeIMHeHu sl

4.1 AMuUHBI. AMUHOKUCTIOTHL. benku 12 http://school-collection.edu.ru/
Hroromnopazaeny 12
Paszgea S.BbicokomoJieKkyJIspHbIeCOEAUHCHUS

5.1 BbicokOMOIEKYISIpHBIECOETUHEHUS 6 http://school-collection.edu.ru/
Hroromnopazaeny 6
OBUIEE KOJIMYECTBO YACOB I1O 102

I[TPOTPAMME



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

11 KIIACC

KonuyecrBouacos DJIEeKTPOHHBIE
Ne HaumeHoBaHuepas3aeioB U
IpakTuueckuepaboT (undposrie)
n/m TEMIPOrpaMMbl Bcero KonTposbHbIepadoThI
Bl o0pa3oBaTejibHbIEPeCypPChI
Pa3nen 1.TeopeTnuecKkueoCHOBHIXUMHH
CrpoeHue aToma.
[Tepuonnueckuii 3aKOH U
1.1 [Tepuonnueckas cucrema 9 http://school-collection.edu.ru/
XUMHUYECKUX dieMeHToR /I, M.
Menneneesa
C .
1.2 TpocHHCRCHleCTRa 11 1 http://school-collection.edu.ru/
MHoroo06pa3ueBenecTs
1.3 XUMHYecKuepeakuu 19 1 3 http://school-collection.edu.ru/
Hroronopasaeny 39
Pa3nen 2.HeoprannueckassxumMusi
2.1 Hemerannsl 31 1 http://school-collection.edu.ru/
2.2 Merannbl 23 http://school-collection.edu.ru/
Uroromnopazaeny 54
Paznen 3.Xumus u )KU3Hb
M .
3.1 CTOABL TIOSHAHILL B XHMHIH 9 http://school-collection.edu.ru/
XuMus U )KU3Hb
Hroromnopasaery 9
OBUIEE KOJIMYECTBO YACOB I10 102 4 8
I[TPOIT'PAMME



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

IHOYPOYHOE IINTAHUPOBAHHUE
10 KITACC

Ne

n/
n

Temaypoxka

KoanuecTrBouacos

Bce
ro

KonTposbHbIepa
00ThI

IIpakTnyeckuepa
00ThbI

DJIeKTPOHHBbIeNU(PPOBHICOOPA30BATEIBLH
blepecypcehl

IIpeamer u 3HaueHUE
OPraHU4YeCKON XUMHH,
IpeJICTaBICHUE O MHOI000pa3uu
OpPraHUYECKUX COETUHEHUM

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

DJEKTPOHHOE CTPOCHHE aToMa
yriiepojia (0CHOBHOE U
BO30Y)KIEHHOE COCTOSIHHS).
BaleHTHBIEBO3MOXXHOCTHATOMAYTT
epona

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

XI/IMI/I‘-IGCKaSI CBA3b B OpFaHHqCCKHX
coeMUHEHNIX. MexXaHUu3MEI
00pa3oBaHUs KOBAJICHTHOM CBsI3H,
CrocoObI pa3phiBa CBs3EH

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

Teopust cTpoeHUsI OpraHUYECKUX
coennHeHnuit A. M. byrneposa

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

Buasl n3zoMepun: CTpyKTypHas,
MPOCTPAHCTBEHHAsA. DJIEKTPOHHBIE
3 eKTh B MOJIEKYJIaX
OPTraHUYECKHX COCTUHEHUIN

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

[IpencraBnenue o kinaccupuxanu
U cUCcTeMaTuyeckasi HOMEHKIIaTypa

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



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

(IUPAC) opraHn4eckux BEILICCTB

Knaccugukarus peaximii B
OPraHUYeCKOW XUMHUHU

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

Cucremarusanusa 1 00001eHne
3HAHHUHU II0 TEME

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

AJIKaHbI: TOMOJIOTUYECKUH PS/I,
oOuras popmyina, HOMEHKIATypa u
U30MEPHSI, IICKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKYJT

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

10

Ddusnyeckre 1 XUMUYECKHAE
CBOMCTBA aJIKAaHOB

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

11

Haxox/ieHue aakaHoB B IPUPOJIE.
CriocoObI nostyueHust u
IpUMEHEHNE AJIKaHOB

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

12

[{uknoankansl: obmas Gopmyina,
HOMEHKJIaTypa U U30MepHus,
0COOEHHOCTH CTPOEHUS U
XUMHUYECKHX CBOHCTB, CIOCOOBI
MIOJTy4YEHUsI U IPUMEHEHUE

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

13

Pemenne pacuéTHbIX 331249 Ha
oTpezieNieHue MOJIEKYISIPHOM
(bopMyITBI OPraHUIECKOTO
BEISCTBA [0 MACCOBLIM JIOIAM
aTOMOB 3JIEMECHTOB, BXOAIITUX B
ero coctas. CucremMarus3anus 1
00001IIeHNE3HAHUNIIOTEME

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

14

AJIKEHBI: TOMOJIOTUYECKUU PSI,

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



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

obmas popmyiia, HOMEHKIIATYpa,
AJIEKTPOHHOE ¥ MPOCTPAHCTBEHHOE
cTpoenue Monekyin. CTpyKTypHas U
IIUC-TPAHC-U30MEPHUSATKCHOB

15

OuznyecKkue 1 XUMUIECKHEe
CBOICTBA aJIKEHOB.
[IpaBunnoMapkoBHHKOBa

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

16

CriocoObI mosTyueHust 1
IPHUMEHEHHE aJIKCHOB

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

17

[TpakTuyeckas padora Ne 1 mo Teme
"ITosrydyeHue 3TUIIEHA U U3yYEHHE
ero cBoucTs"

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

18

Pemenne pacdy€THbIX 3a/1a4 HA
OIpEeNIETICHUE MOJIEKYJIIPHON
(bopMyJITBI OPraHUYECKOTO
BEILECTBA

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

19

AJKaueHbl: CONPsHKEHHBIE,
U30JIMPOBaHHEBIE,
KyMyJupoBaHHble. OcOO€HHOCTH
3JIEKTPOHHOT'O CTPOEHUS

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

20

XHWMHUYECKUECBONCTBACOPSKEHHBI
XJUEHOB

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

21

Crioco0bI nostyueHust u
NPUMEHEHHE alTKaJINCHOB

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

22

AJIKHHBIL: TOMOJIOTUYECKUH ps,
o0mas popmysa, HOMEHKIATypa,
AIIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOEHHUE MOJIEKYI, GU3NYECKHE

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



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

CBOMCTBA

23

XMMHUYECKUECBONCTBAAJIKMHOB

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

24

KauecTBeHHbIE peakiiy Ha
TPOMHYIO CBSI3b

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

25

CniocoOslI noy4eHus u
MPUMEHEHUE ATKUHOB

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

26

Pemenue 3agau: pacd€rsl 1o
YPaBHEHUIO XUMUYECKON PEaKIINH

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

27

Cucremarusanus U 00001eHue
3HAaHUH 110 TEME

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

28

ApEeHbI: TOMOJIOTUYECKUN Ps/I,
obmras popmyia, HOMEHKIATypa.
DJEeKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOCHHE MOJIEKYJ OeH30J1a U
TOJTyOJIa, UX (PU3UYECKHE CBOMCTBA

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

29

XUMHYECKUE CBOMCTBA apEHOB:
pPEAKINH 3aMEICHUS

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

30

XUMHYECKUE CBOWCTBA apEHOB:
peaKIu IPUCOSTUHEHUS,
OKHCJIEHHE TOMOJIOTOB O€H30I1a

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

31

OCO0eHHOCTUXMMUYECKMXCBOMCTBC
TUpOJIA

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

32

Pemenue pacuéTHbIX 3a1a4 Ha
OIIpEEIIEHNE MOJIEKYJIIPHOU
(bopMyIIbI OPraHMYECKOTO
BELIECTBA

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

33

Crioco0bI nostyueHust u

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



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

IMPUMEHCHUEC apCHOB

34

I'enernueckas CBA3b MEXKIY
Pa3JIMYHBIMU KJIACCAMU
YIJIEBOAOPOIOB

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

35

Pacuérel o ypaBHEeHUsIM
XUMHUYECKUX PEaKIUM.
Cucremaru3aius 1 00001IeHne
3HAHUM 110 TEME

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

36

[Ipuponnsiii ra3. IlomyrHbie
He(TSAHBIE ra3bl

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

37

KaMmeHHBI# yTroJib ¥ IPOYKTHI €ro
nepepadoTKu

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

38

Hed1b 1 criocoOsl e€ nepepaboTKy.

[TpumeHeHuenpoayKkTOBIEPEPAOOT
KUHE(PTH

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

39

['eHeTHUECKAs CBS3b MEXKITY
Pa3InYHBIMH KJIACCAMHU
YTJIEBOJIOPO/IOB

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

40

l"anorenonpounsBoiHbIE
YIJIEBOAOPOAOB: DJIEKTPOHHOE
CTPOEHHE; PEAKLIUU 3aMELICHUS
rajioreHa

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

41

JlelicTBue mIen04Yel Ha
rajoreHnpou3BOIHbBIE.
BiaumogeiictBue
JHUTAIOTCHAIKAHOB C MarHUEM U
UHKOM

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

42

Cucremarusanus U 00001eHue

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



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

3HAHWH 1O pa3zeny
"Yraesogopoer"

43

Konrtponbnas padora mo reme
"VrneBonopoast"

44

[IpenenpHbIE OAHOATOMHBIE
CIUPTHI: TOMOJIOTUYECKHH PsijI,
obmras popmyna, CTpOeHUE
MOJIEKYJI, U30MEpHs,
HOMEHKJIaTypa, Kiaccudukamnus,
dbuznyeckue cBoiicTa

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

45

XUMHYECKUE CBOUCTBA
MPEACIIbHBIX OJTHOATOMHBIX
CIIUPTOB

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

46

CnocoOsl nonydeHus u
PUMEHEHHE OJTHOATOMHBIX
CIIHPTOB

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

47

[TpocTeie a¢upsl: HOMEHKIIATypa U
M30MepHs, 0OCOOCHHOCTH
(1)I/I3I/I‘~I€CKI/IX U XUMHNYCCKUX
CBOWCTB

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

48

MHOroaToMHsbI€ CIIUPTHI:
STUJIEHTJIMKOJIb U TJIMLEPUH, UX
buznyecKkue 1 XUMHUYECKHe
CBOMCTBA

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

49

CrniocoOslI nosydeHus u
pUMEHEHHE MHOTOaTOMHBIX
CIIHPTOB

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

50

DEeHO: CTPOEHUE MOJIEKYJIbI,

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



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

buznyeckue cBocTRa.
ToxcuuHocThheHona

o1

XUMHUYECKUECBOMCTBaEeHOIA

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

52

CrocoOBbI TTOJTyYeH s 1
npuMeHeHue GpeHona

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

53

[TpakTuueckas padota Ne 2.
Perenue sxcriepuMeHTaIbHBIX
3az1a4 no teme "CrnupTsl U
¢deHnomnsr"

54

Cucremaruzanus U 00001IeHne
3HAHUH 110 TeME

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

55

AJBIIETU/IBI U KETOHBI:
AJIEKTPOHHOE CTPOCHUE
KapOOHUIBHON TPYIIIHI;
TOMOJIOTHUECKUE PsIIbI, 001Iast
dbopmyna, u3omMepus u
HOMEHKJIaTypa

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

56

AJ'IB,I[CFI/II[H N KCTOHBI: (I)I/BI/I‘IGCKI/IC
CBOﬁCTBa; peaKknuuu MpuCoOCANHCHUS

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

57

Peakuuu okuciaeHus u
KauCCTBCHHBLIC PCAKIIUU
AJIbACTUI0OB 1 KETOHOB

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

58

CnocoObl MOJIYYCHHS aJIbACTUIOB U
KCTOHOB

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

59

OZIHOOCHOBHBIE MPEIETbHBIC
KapOOHOBBIC KHCIIOTHI,
0COOEHHOCTH CTPOEHHS UX
MOJEKYII

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



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

60

W3omepust 1 HOMEHKIAaTypa
KapOOHOBBIX KUCIIOT, UX
buznyeckue cBoiicTa

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

61

XUMHYECKUE CBOUCTBA
MpPEACIbHBIX OJTHOOCHOBHBIX
KapOOHOBBIX KUCIIOT

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

62

Oco0OeHHOCTH CBOMCTB
MYpPAaBbUHOM KHUCJIOTBI.
MHuoroo6pa3ue KapOOHOBBIX
KHUCIIOT

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

63

Oco0eHHOCTH CBOMCTB:
HETPEICTbHBIX U aPOMAaTHICCKUX
KapOOHOBBIX, TUKAPOOHOBBIX,
THJIPOKCUKAPOOHOBBIX KHCIIOT.
[TpencTaBUTENUBBICIIMXKAPOOHOBBI
XKHCJOT

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

64

ITonsTue o IMPOU3BOAHBIX
Kap6OHOBLIX KHUCJIOT

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

65

CrnocoOsl nonydeHus u
npUMeHeHHEe KapOOHOBBIX KHCIIOT

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

66

CnoxHbIe Y(OUPHI: TOMOJIOTHIECKUN
psin, obmias hopmysia, H30MEPHS U
HOMEHKJIaTypa

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

67

duznueckre 1 XUMHUUECKHE
cBoiicTBa 3(hupoB

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

68

Pemenue pacu€rHbix 3a1a4: 1o
YPaBHEHUIO XUMUYECKOU PEaKLUH,
Ha OMpeJEeICHNE MOJIEKYJISIPHOU

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



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

(bopMyIIbl OPraHUYECKOrO
BElIeCTBa

69

[TpakTuyeckas padora Ne 3.
Pemenne skcniepuMeHTaIbBHBIX
3amay o Teme "KapOoHoBbIe
KUCJIOTHI. Cl1oXHBICIPUPHI"

70

XKupsr: crpoenue, puznveckue u
XUMHUYECKHE CBOUCTBA (TUAPOITU3)

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

71

Oco0eHHOCTH CBOICTB KHUPOB,
COZIEPIKAIUX OCTATKU
HCMPCACIIbHBIX ) XUPHBIX KHCJIOT.
JKups! B ipupone

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

72

Mpbuta Kak COJTM BBICILIUX
KapOOHOBBIX KUCIIOT, UX MOOLEE
nevicteue. [loasarue o
CHHTETUYECKUX MOIOITUX
cpenctBax (CMC)

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

73

I'emeTnyeckas CBA3b
YTJIEBOAOPOIOB U
KUCJIOPOACOAECPKAIINX
OPraHUYECKHUX BEIIECTB

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

74

Pacuétel o ypaBHEeHUAM
XUMUYECKHUX PeaKIni

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

75

Cucremarusanus 1 00001eHne
3HAaHWUH 110 TEME

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

76

OO01ast XxapakTepUCTHKA YTIIEBOIOB

U KjaccuuKaIus yrieBoaoB
(MOHO-, TU- ¥ TIOJIUCAXAPHJIBI)

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



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

77

Monocaxapuabl: puznyeckue
CBOICTBa U HAXOXJACHUE B IPUPOJIE

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

78

IIpuMeHeHue IIII0KO3bI, €€
3HAUYCHUC B X KUBHCACATCIIbHOCTH
OopraHusma

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

79

Jucaxapuapl: caxaposa, MaJbT03a
u akTo3a. Haxoxnenue B mpupoe
Y TIPUMCHEHUE JIUCAXapUJIOB

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

80

[Tonucaxapuasl: CTpOCHUE
MaKpOMOJIEKYI, (PU3NIECKHE U
XUMHYECKHE CBOMCTBA,
pUMEHEHHE

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

81

[ToHsATHEOONCKYCCTBEHHBIXBOJIOKH
ax

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

82

Peenue pacueTHbIX 3a7a4 Ha
oTpeziesIeHUE J10JIM BBIXOAA
MPOJIYKTa PEAKIUU OT
TEOPETHUYECKH BO3MOKHOTO

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

83

Cucremarusanus U 00001eHne
3HaHUI MO pa3feny

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

84

KonTponbHast pabota mo Teme
"Kucnopoacoaepxarniue
OpraHUYecKHue coequHeHus"

85

AMUHBL: KIacCUpUKAIH, CTPOCHUE
MoJIeKyJ1, o0mias popmyina,
U30MEepHsl, HOMEHKJIaTypa 1
¢du3nueckre CBOUCTBA

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

86

XUMHUUECKUECBONHCTBaaTN(paTUIECK

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



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

HNXaMHHOB

87

AHUJIMH: CTPOEHNE aHWJINHA,
0COOEHHOCTH XUMUYECKUX CBOMCTB
aHWJIMHA

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

88

CriocoObI nostyueHust u
NpUMEHEHHE ami(paTHUYSCKUX
AMHHOB

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

89

AMMHOKHUCIIOTHI: HOMEHKJIaTypa 1
u30MepHsi, GU3NYECKHe CBOWCTBA.
OTI[CJH)HI)IGHPGI[CT&BI/ITGHI/I o-
AMHUHOKUCIOT

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

90

XHUMHUYECKHE CBOICTBA
aMHHOKHCIIOT, HX OHOJIOTHYECKOE
3HaYeHHe aMUHOKHUCIOT. CUHTE3 U
THIPOJTU3IICTITHIOB

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

91

benku kak mpupoiHbIE TTOJUMEPHI;
CTPYKTYpPHI O€JIKOB

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

92

XHUMHUYECKUECBONCTBAOEIIKOB

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

93

A3zoTcoaepkaiue
TeTePOIMKINYECKUE COSTUHEHUS.
HyxkenHoBbIE KUCIIOTHI: COCTaB,
CTpOEHHE U OMOJIOTHYECKas pOJib

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

94

[TpakTuyeckas padora Ne 4.
Pemenue skcriepuMeHTAIBHBIX
3az1a4 rno teme "A3zoTcoaepxaliue
OpraHUYECKNUE COETUHEHUS"

95

[TpakTuyeckas padora Ne 5.
Pewienne skciepuMeHTAIBHBIX



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

3azad4 o reMe "Pacro3HaBanue
OpPraHMYEeCKUX COCTUHEHUI"

96

Konrtponbnas padora mo reme
"A3oTcoaeprKalie OpraHu4ecKue
coenuHeHus"

97

OCHOBHBIC ITOHITUS XHMUH
BBICOKOMOJIEKYJISIPHBIX
COCOUHCHHUI B METOAbI UX CHHTE3a
—TIOJINMEPU3ALUS U
MOJIUKOHICHCALTUS

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

98

[Imactmaccel. YTunuzauus u
nepepadoTKa MIacTuKa

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

99

DnacToMepbl: HaTypaJIbHbIN
CUHTCTUUYCCKHUEC KaydyKH. Pe3una

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

100

BonokHa: HaTypalbHBIE,
HCKYCCTBEHHbBIE, CHHTETUYECKHE.
[Tonumeps! cienuaabHOTO
Ha3HA4YCHMS

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

101

[TpakTuyeckas padora Ne 6.
Pemenne skcnepruMeHTaAIBHBIX
3a7a4 mo treMe "Pacrio3zHaBanue
IUIACTMAacC U BOJIOKOH"

102

O0o0011IcHNE U CHCTEMATH3aIINS
M3Y4EHHOTO MaTepHasia 1o TemMe
"BBICOKOMOIEKYIISIpHBIE
coenuuenus"

OBIIEE KOJIMYECTBO YACOB I10
I[TPOIT'PAMME

102



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

11 KIIACC

Ne KoanuecTrBouyacoB
JIeKTPOHHBbIeU(PPOBHIEOOPA30BAT
Temaypoka Bce | KonTpoabHble IIpakTuyeckue
n/ eJIbHbIepecypchl
u ro padoThI padoThI
Atom. CocTaB aTOMHBIX SIep. XUMAYECKUH .
p 1 http://school-collection.edu.ru/
3JeMeHT. 30Tonbl
CTpoeHue 3IIEKTPOHHBIX 000JI0UYEK AaTOMOB .
p p ’ 1 http://school-collection.edu.ru/
KBaHTOBEIE YHCIIa
Knaccudukanusg XuMu4ecKkux dJIEMEHTOB (S- .
¢ ( 1 http://school-collection.edu.ru/
, p-, d-, f-amemenTsI)
Pacnpenenenne 31€KTPOHOB II0 aTOMHEIM .
p p 1 http://school-collection.edu.ru/
opouTanim
DNeKTpOHHbIE KOH(UTYpaIN aTOMOB
AJIEMEHTOB B OCHOBHOM M BO30YXIAEHHOM 1 http://school-collection.edu.ru/
COCTOAHUN
3.]'[61( OHHBICKOH(MUT AU OHOB. .
P uryp 1 http://school-collection.edu.ru/
DNeKTPOOTPULIATETLHOCTh
Ilepnonnueckuit 3akoH u Ilepuonnueckas
CHUCTEMA XUMUYECKHUX diieMeHTOB J[. 1. .
Iv[ . 1 http://school-collection.edu.ru/
MenpeneeBa, CBsA3b C COBPEMEHHOM TEOpHEH
CTPOEHHUS aTOMOB
3aKOHOMEPHOCTU U3MEHEHUS CBOWCTB
XUMHAYECKHUX DJIEMEHTOB U 00Pa3yeMbIX MU .
pasy 1 http://school-collection.edu.ru/
HpOCTI)IX U CJIOKHBIX BEIICCTB I10 prHHaM 58
Tepuoiam
Cucremaruzanys 1 00001IeHUE 3HAHUIT 10 1 http://school-collection.edu.ru/
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TEMC

10

Bunnl xumudeckoul cBs3u. MexaHu3MEI
00pa30BaHMs KOBAJICHTHOM CBSI3H.
Bonoponnascasse.
MeKMOJIeKYIISIPHBIEB3aUMOACHCTBUS

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

11

BaneHTHOCTP U BaJIEHTHBIE BOZMOKHOCTH
aToMOB. CBS3b 3JIEKTPOHHOM CTPYKTYpBI
MOJIEKYJI C UX T€OMETPUUECKUM CTPOECHUEM

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

12

[IpencraBneHuss 0 KOMIUIEKCHBIX
COEIMHEHMSIX: COCTAB U HOMEHKJIaTypa

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

13

BemectBa MoseKkyasipHOTo 1
HEMOJIEKYJISIPHOTO CTPOEHHUs. THIb
KPUCTAJNINYECKUX PELIETOK U CBOMCTBA
BEILIECTB

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

14

[loHsiTHE O NTUCTIEPCHBIX CUCTEMAX.
[IpencraBieHne o KOJUIOUIHBIX pacTBOpaXx

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

15

VlcTuHHBIE PacTBOPHI: HACHIIIEHHBIE U
HEHACBILICHHBIE, PACTBOPUMOCTb.
Kpucrannoruaparst

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

16

CHOC06HBLIpa)KeHI/IHKOHI_[eHTpaI_II/II/Ip aCTBOp
OB

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

17

Pemenue 3a1a4 ¢ ncnosib30BaHUEM MOHITUN
"MaccoBasi 1011 pacCTBOPEHHOIO BeliecTna',
"MoJIsIpHas KOHIIEHTpaus'"

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

18

Krnaccudukanus u HoMeHKIaTypa
HEOPraHWYECKHUX BEILECTB

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

19

Cucremaruzanusa 1 0000IIeHNe 3HAHUH 110
TEME
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20

Kontposbnas padora mo temam "CtpoeHue
atoma. [leproauueckuii 3aKOH U
[Tepuoanueckas cucTeMa XMMHYECKUX
anemenTtoB JI. 1. Mengaeneesa", "Ctpoenue
BerecTBa. MHOTooOpa3ueBemecTs"

21

Kiaccudukanms XuMuaeckux peakiuii B
HEOPraHWYeCKOM M OpraHUYeCKON XUMHUH.
3aKOH COXpaHEHHUsI MaCChl BEILIECTB; 3aKOH
COXpaHEHUs U MPEBPAICHHS YHEPTUU TIPU
XUMHUYECKUX PEaKIUIX

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

22

TennoBsie 3G (HeKThl XUMUYECKUX PEaKLUi.
TepMoxumuyeckue ypaBHEHHS

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

23

Brraucnenus 1o YpaBHCHUAM XUMHNYCCKUX
peaKHI/Iﬁ U TCPMOXUMUYICCKHUM YPABHCHUAM

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

24

CKopocTh XMMHUYECKOH peakuuu, eé
3aBUCHUMOCTH OT Pa3JIMYHBIX (PaKTOPOB.
Karanus n xaTannszatopbl

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

25

['omoreHHsbIe U reTeporeHHbIEpEaKIuN

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

26

ITpakTuyeckas pabora Ne 1 o teme
"BnusiHue pa3nuyHbIX GaKTOpOB Ha
CKOPOCTh XUMHUYECKON peakuun"

27

OO6patuMble 1 HEOOpaTUMBIE PEAKLIUH.
XHUMHYECKOE PaBHOBECUE

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

28

IIpakTuyeckas padora Ne 2 o Teme
"BausiHue pa3nuyHbIX (GaKTOpOB Ha
10JIO)KEHNE XUMHUYECKOTO PAaBHOBECHS"

29

DNEKTPOIUTHYECKAS AUCCOLUALIUS.
CunbHbIe U crabble AIEKTPOIHUTHI.

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

Honnoe npousseneHue Boasl. Cpena

30 BOJIHBIX PaCTBOPOB. http://school-collection.edu.ru/
Bonopoansiitnokasarens (pH) pactBopa

31 I'naponmis coneit. Peaxiinit, npotexatontme & http://school-collection.edu.ru/
pacTBopax IJIEKTPOIUTOB
[IpakTuueckas padora Ne 3 mo Teme

32 "XuMH4ecKue peakliuy B pacTBOpax
3JEKTPOJIUTOB"
OKHUCINTENHEHO-BOCCTAHOBUTEIHHBIC

33 peaknuu. BaxxHelme oOKUCIUTeNn U http://school-collection.edu.ru/
BOCCTAHOBUTEIIH

34 MeTon S1EKTPOHHOTO (MIeKTOHHO-HOKHOTO) http://school-collection.edu.ru/
Oayranca

35 DUCKTPO.IN3 PAcTBOPOB H PACILIABOB http://school-collection.edu.ru/
BEIIECTB

36 Pemenne3agaupazmmaHBIXTHIIOB

37 Pemenne3agaupa3nuyHbIXTUIIOB

38 CHCTiMaTmaum H 000BILICHAE SHAHHHA O http://school-collection.edu.ru/
Teme "XuMuueckue peakiuu'

39 KonTponbhas pabora no teme "Xumuueckue
peakuun"
[Tonoxenne Hemeramios B [leprnoanyueckon

40 CHCTEME XHMUHECKUX dlleMentop J1. M. http://school-collection.edu.ru/
MenpeneeBa 1 0COOCHHOCTH CTPOSHUS UX
aToMOB. DHU3MYECKHECBONCTBAHEMETAIIIIOB

41 AnioTponusi HeMeTauIoB (Ha puMepe http://school-collection.edu.ru/
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KHCJIOpoJia, cepbl, hocdhopa u yriepoia)

Bonopona: nonydyenue, pusndeckue u

42 . http://school-collection.edu.ru/
XuMHu4eckue cBorctra. ['uapuib
["asiorensl: HaX0X/I€HUE B IPUPOJIE,
43 CTOCOOBI OTYYEHHUs, PU3UIECKUE U http://school-collection.edu.ru/
XMMHYECKHUE CBOMCTBA
l"anorenoBonopoabl. Baxkneime
44 KHUCJIOPOJICOACPIKAIINE COCTUHEHUS http://school-collection.edu.ru/
raJIOreHOB
JlaGopaTopHble U MPOMBIIITIECHHBIE CIIOCOObI
45 noyy4yeHus rajoreHos. [Ipumenenue
rajoreHOB U UX COCIMHEHUN
[IpakTuueckas pabora Ne 4. Pemenue
46 AKCMEPUMEHTAIIbHBIX 33]1a4 110 TEME
"T"anorensr"
Kucnopon: naboparopHsie u
MIPOMBIIIIJICHHBIE CTIOCOOBI MOTYYEeHUS )
47 P yil ’ http://school-collection.edu.ru/
¢busnueckre U XxuMu4yeckue cporictsa. O30H.
[IpuMeHeHnekucIopoaa u 030Ha
48 Oxkcubl ¥ IEPOKCU B http://school-collection.edu.ru/
49 PemennesagaupazmunaHBIX TUTIOB
Cepa: HaxOXJI€HUE B PUPOJE, CIIOCOOBI
50 MOJIy4eHus, PU3NYECKUE U XUMUYECKHE http://school-collection.edu.ru/
CBOICTBA
51 CepoBonopo, Cyabhuabl http://school-collection.edu.ru/
Kucnoponconepkariue coeTMHEHUsI CEPHI. )
52 P P P http://school-collection.edu.ru/

OcoOeHHOCTH CBOMCTB CEPHOM KHCIOTHI



http://school-collection.edu.ru/
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[IpakTrueckas padota Ne 5. Pemenue

53 AKCIEPUMEHTAIBHBIX 3a7a4 1o Teme "Cepa u
e€ coelMHEeHHs"
A30T: HaX0X/I€HHUE B IPUPOJIE, CIIOCOOBI

54 MoTy4deHus1, GU3NICCKUE U XUMUICCKHE http://school-collection.edu.ru/
CBOMCTBAa. AMMHMAK, HUTPHIbI
Kucnoponcoaepxaiiue coeJuHEHHS a30Ta. .

55 p p . . http://school-collection.edu.ru/
OcoOeHHOCTH CBOWCTB a30THON KUCIIOTHI
[TpumMeHeHne a30Ta M €ro COSAMHEHU. )

56 P http://school-collection.edu.ru/
A3oTHBICYIOOpEHHS
dochop: HaxXOXKICHHUE B IPUPOJIE, CIIOCOODI

S7 MOJTy4YeHUs, PU3NIECKUE U XUMHUECKHUE http://school-collection.edu.ru/
cBoricTBa. Pochuasl u hochun
Oxcunpel pocdopa, pochopconepxaine )

58 Pocopa, doce pv P http://school-collection.edu.ru/
kucnoTel. Conmu pochopHOI KUCTOTHI
ITpumenenue pochopa 1 ero coeAMHEHUH. i

59 P Pocgop http://school-collection.edu.ru/
docdopHbIey100peHHs
[IpaxTnueckas padora Ne 6. Pemenue

60 IKCIIEPUMEHTAILHBIX 33124 10 TeMe "A30T U
dbocdop u ux coeguHeHU"
VYrneposa: HaxoXJIeHUe B IPUPOJIE,

61 AJUTOTPOITHBIE MOTU(PUKAIINH; PUHIESCKUE 1 http://school-collection.edu.ru/
XUMHYECKHE CBOICTBA, TPUMEHEHUE
Oxcup yriaepona(ll), oxcun yriepoma(1V )

62 yraepona(lh), i yrnepona(1V), http://school-collection.edu.ru/
YToJIbHAsI KUCJIOTa U €€ COJN

63 Pemenne3agaupa3muyHbIXTUIIOB

64 Kpemuuii: HaxoxaeHue B pupoJie, CocoObI http://school-collection.edu.ru/
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MoTydeHus1, GU3NIECKHUE U XUMUICCKHE
CBOICTBa

Oxcup kpemuusi(1V), kpeMHueBas KUCI0Ta,

65 CHHKATLL http://school-collection.edu.ru/
66 IIpuMeHeHne KpEMHUS U €70 COCIUHEHUM.
Creki10, €ro nojiyueHue, BU/Ibl CTEKIIA
67 Pemennesagaupa3nuyHbIXTUIIOB
68 Selﬁsifli?j::;’iﬁ 0bobmenue sHaHuHA 10 http://school-collection.edu.ru/
69 KonTponbras padbora mo teme "Hemeramibr"
20 AHanu3 pe3ynbTaToB KOHTPOJIBHOM paboThI,
KOppEeKLHsI OINO0K
[Tonoxenue meraiuios B Ilepuoanyeckoi
71 CHCTENE XHMITHCCIHX SICMEITOB. http://school-collection.edu.ru/
Oc0OEHHOCTUCTPOCHUSIAIEKTPOHHBIX000JI0Y
€KaTOMOBMETAJJIOB
79 O6mue ¢pusznyeckue cBOCTBa METAIIOB.
[IpuMeHeHne MeTasIoB B OBITY U TEXHHKE
73 CnnaseiMeramioB. Kopposusmeranios http://school-collection.edu.ru/
74 PemennesanadpazimyHbIXTUIIOB
DNEKTPOXUMHUYECKUN PsiJi HAIPSDKEHUI
75 MeTaisioB. O61Me crnocoObl MOMy4YeHus http://school-collection.edu.ru/
METaJJIOB
OOm1as xapakTepucTika MetauioB |A-
76 rpynnsl [leprnoanueckoil cucteMsl

XMMHYECKUX 31eMeHTOB. HaTpuii n kanuii:
noydeHue, Gu3ndeckue 1 XUMHIEeCKUE



http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
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CBOMCTBA, IPUMEHEHHNE MTPOCTHIX BEIIECTB
HUX COEIUHEHNN

77

Oo6mas xapakrepuctuka metamioB [1A-
rpynusl Ileppoaudyeckoi cucTemsl
XMMHYECKUX 3JIEMEHTOB. Maruuii u
KaJbLUi: oy4YeHue, Gusndeckue u
XUMHUYECKHE CBOICTBA, IPUMEHEHHE
MPOCTHIX BEIIECTB U UX COCAMHEHUN

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

78

XKécTtrocTh BOJBI U CIOCOOBI €€ yCTpaHEHUS

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

79

ANfOMHUHU: TTOTydeHue, Gpu3ndeckue u
XUMHUYECKHE CBOWCTBA, IPUMEHECHHE

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

80

AMpoTepHbIe CBOMCTBA OKCHIA U
TUAPOKCHU/IA aJTIOMHUHMS,
TUAPOKCOKOMILUIEKCHI aJTFOMHHMS, UX
IIPUMEHEHHE

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

81

PeHIeHI/Ie3a)Ia‘-Ipa3J'II/I‘-IHBIXTI/IHOB

82

ITpakTryeckas pabora Ne 7. Pemenue
9KCIIEPUMEHTAIIBHBIX 337a4 110 TeEME
"MeTaJisl IJIaBHBIX MOArpynn”

83

OO11ast xapaKTepUCTHKa METAJIOB
no6ouHbIX noarpymn (b-rpymm)
[lepruonnyeckoil cuCTEMbl XUMHUYECKUX
3JIEMEHTOB

84

du3znueckne ¥ XUMHUUECKHE CBOMCTBA Xpoma
n €ro COCHHHCHHﬁ, HUX NPpUMCHCHUC

85

Baxwuerime coeMHEHUs Maprasiia.
[IepmanranaT kayius, €ro OKUCIUTEIbHbIE
CBOICTBa



http://school-collection.edu.ru/
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dusnueckre U XUMHUYECKHUE CBOMCTBA

86 Kenes3a u ero coenuHenuil. [lomyuenue u http://school-collection.edu.ru/
MIPUMEHEHHE CILJIABOB XKeje3a

87 du3nueckne U XMUMHUUECKIE CBOMCTBA MEIU
1 € COCIMHCHHH, NX TTPUMEHEHNE
du3nueckne U XMMHUUECKHE CBOMCTBA IIUHKA

88 U €T0 COCIMHECHUH, UX IPHUMEHEHHE.
' 1pOKCOKOMITIICKCHIIIMHKA
[IpaxTnueckas padora Ne 8. Pemenue

89 IKCIIEPUMEHTAILHBIX 33724 110 TeMe
"MeTaiiibl TOOOYHBIX OArpyHH"”

90 Pemenune3anaupazmmaHbIX THIIOB

o1 O06006111eHre U cUCcTeMaTU3alus U3Y4YeHHOTO
Marepuania rno teme "MeTaisl"

92 KonTpomnpHas padora o Teme "Metamist"

93 AHanu3 pe3yabTaTOB KOHTPOJIBHOM pabOTHI,
KOPPEKIIUS OIIHO0K
Ponpb xumun B obecrieueHuN YCTOHYHBOTO

94 pa3BuTHS YesioBeuecTsa. [loHsTHE O
HAyYHBIX METOJIaX UCCIICIOBAaHUS BEIICCTB
HayuHble mpUHITUIBI OpraHU3aIH

95 XUMHYECKOTO TIPOU3BOICTBA.
[TpoMBIIIIeHHBIE CTIOCOOBI TIOTYYCHHS
Ba)KHEHUIITNX BEIIECTB

96 XUMHUYECKOE 3arpsi3HEHNE OKpYKaroIen
CpeIbl U €0 MOCIEeICTBUS

97 X¥MHS U 30pPOBBE YETIOBEKA.



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

HeKapCTBeHHBIe cpeacrBa

Xumus muiy. Pois XuMun B o0ecIieueHnu

98 . 1
IMUILEBON OE30I1aCHOCTH

99 Kocmernueckue u mapdroMepHbie cpecTBa. 1
BriTtoBas xumug

10 XuMus B CTpOUTENIbCTBE. BaxkHelue

0 CTPOUTENbHBIE U KOHCTPYKIIMOHHbBIE 1
MaTepuabl

10 XUMHSA B CEIILCKOM XO3SUCTBE. 1

1 Opranudeckrie 1 MUHEPATIbHBIEC yIOOpEHUS

10 CucreMmaruzanus 1 00001IeHe 3HAHNUH 110 1

2 TEME

OBLIEE KOJIMYECTBO YACOB I10 102

[TPO'PAMME




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» Xumus, 11 knacce/ I'abpuensa O.C., OctpoymoB WU.I'., Cnaakos C.A., JIEBkuH
A.H., Axunonepnoe o6mectBo «M3narensctBo «IIpocBemienue
Xumust. 10 -11xnacc. YueOnuk. YTiryOn€HHBINH yPOBEHD

Astop(b1): ['abpuensia O. C., OctpoymoB U. I'., Cnagkos C. A.

METOIUYECKHUE MATEPHUAJIBI IUISA YUYUTEJIA
Xumus. YriayOneHHblld ypoBeHb. Metoandeckoe nocodue. Aprop I'abpuesnsn

O.C. JIsicoBa I'.I'. U3narenbctBO Jpoda

HNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET
http://school-collection.edu.ru/

oubanorexka [JOK






