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HOACHUTEJBHAA 3AIINCKA

Pabouasi mporpamMmma o XMMHUHU Ha YPOBHE CpEIHEro oOmiero oOpa3oBaHUs
pa3zpabotana Ha ocHoBe DenepanmbHOrO 3akoHa OT 29.12.2012 Ne 273-d3 «O6
obpazoBanuu B Poccuiickoii denepanuny, TpebOBaHUN K pe3ybTaTaM OCBOCHUS
benepanpHOI o0pa3zoBaTeIbHON IPOTrpaMMBbl CpPEIHET0 o01ero
oopazoBanusi(POIl COO), npencraBieHHbIX B DepepadibHOM TOCYJapCTBEHHOM
obpazoBatenpHoM craHaapre COO, c¢ yuérom KoHuenmuu mnpernogaBaHus
y4eOHOro mnpeameTra «XHMHs» B 00pa3oBaTENbHBIX OpraHu3aunuax Poccuiickoit
denepauuy, peamu3yIOIIMX OCHOBHBIE O00pa30BaTENIbHBIE MPOrPAMMBI, H
OCHOBHBIX TOJIOkeHU «CTpaterun pa3BuTUs BocnuTaHus B Poccuiickoit
@enepanuu Ha nepuon 1o 2025 roga» (Pacnopspokenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

XuMus Ha ypOBHE YTrIyOJIEHHOTO W3YYEHHS 3aHUMAET Ba)XXHOE MECTO B
CUCTEME €CTECTBEHHO-Hay4yHOro oOpa3oBaHusi ywamuxcs 10-11 kmaccos.
N3yyenue mpeamera, pealm3yeMoe B YyCIOBUAX JIUDPEpeHIIMPOBAHHOTO,
npoduibHOro O0Oy4YeHHs, MpU3BaHO oOOecmeunuTh o00Ie00pa3oBaTENbHYI0 |
OOILIEKYJIbTYPHYIO TOATOTOBKY BBIITYCKHUKOB IIIKOJIbI, HEOOXOJUMYIO JIJIsi
aJanTalid UX K ObICTPO MEHSIOUIUMCS YCIOBUSIM KU3HHU B COIUYME, a TAKXKE IS
IPOJOJDKEHU OOy4YeHHUs B OpraHM3alusax NpodecCHoHaIbHOro 00pa3oBaHUs, B
KOTOPBIX XUMHUS SIBJISIETCS] OJTHOM M3 NPUOPUTETHBIX AUCIUIIIINH.

B mporpaMme 1o XWMHM Ha3Hau€HUE MpeaMera «XUMUsS» MOJIydaeT
NOoApOOHYI0O  HWHTEPIpPETallMil0 B  COOTBETCTBUM C  OCHOBOMOJIATAOIIUMU
nonoxkeausimu ®I'OC COO o B3aUMOOOYCIIOBJICHHOCTH IIeJieH, coaep KaHus,
pe3yNbTaToB OOyYeHHUsT M TpeOOBAaHUN K YPOBHIO TOJTOTOBKH BBITYCKHHKOB.
CBUIETEIBCTBOM TOMY SIBJISIFOTCSI CJIEAYIOIIME BBIMOJHIEMbIE MPOrpPaMMOM MO
XUMUU QYHKIINH:

e HH(QOPMALMOHHO-METOAUYECKAs, peaau3alus KOTOpoW obecrneynBaeT
MOJIy4YeHHE TPEACTaBIEHUSI O ILENsAX, COACpKaHWHU, OONIeH CcTpaTeruu
oOy4eHMsI, BOCTIUTAHUS U PA3BUTHS 00YJAIONIUXCs CPEICTBAMH IIPEIMETA,
M3y4aeMoro B paMKax KOHKPETHOTO MpOdUIIs;

e OpraHu3alMOHHO-TUIAHUPYIOIIIAs, KOoTopas npeaycMaTpuBaeT
OTpeieJICHHE: TPHUHIUIIOB CTPYKTYPUPOBAHMUS UM TOCJIEAOBATEIHLHOCTH
M3y4eHUs] y4eOHOro maTepuaia, KOJUYECTBEHHBIX M KAYECTBEHHBIX €T0
XapaKTEPHUCTHK; MOAXO0M0B K (DOPMUPOBAHHIO COJEPKATEIHHON OCHOBBI
KOHTPOJII U OIEHKH OOpa30BaTeIbHBIX TOCTIXKCHHN OOydYaroluxcs B
paMKax HWTOTOBOM arTecTtaliu B (QopMe €eIUHOT0 TOCyAapCTBEHHOIO
AK3aMEHa M0 XUMUH.

[Iporpamma ajis yriyOJIEHHOTO N3YUSHUS XUMUH:
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e yCTaHABIMBAaE€T HMHBAPHUAHTHOE MPEAMETHOE COJEpKaHHEe, 00s3aTesbHOe
JUISL W3Y4YEHUsT B paMKaxX OTIENbHBIX Mpoduiei, mnpeaycMaTpuBaeT
pacnpenesneHue W CTPYKTYpHUPOBAaHHWE €ro IO KjaccaM, OCHOBHBIM
COJZIEp>KaTEIbHBIM JINHUSAM/pa3fiesiaM Kypca;

e JA€T NPUMEPHOE pacHpeleleHUEe Y4eOHOro BPEMEHH, PEKOMEHIYEMOTO
JUTSL U3yYEHHUSI OTACIbHBIX TEM;

e IMpeUiaraeT NPUMEPHYIO TOCIENOBATEIBHOCTh H3YyYEHUS Yy4eOHOTO
MaTepuana ¢ y4€TOM JIOTUKM MOCTPOECHHS Kypca, BHYTPUIPEIMETHBIX U
MEKIIPEIMETHBIX CBS3EH;

e JAET METOJIMYECKYIO MHTEPIPETALMIO 1IeJIel U 3a]a4 U3y4eHUs MpeaMeTa
Ha yriIyOJIEHHOM YPOBHE C YYETOM COBPEMEHHBIX IPUOPUTETOB B CHCTEME
cpenHero oOmiero oOpa3oBaHMs, COAEPKATEIBHOM XapaKTEPUCTUKU
IUIAHUPYEMBIX ~ PE3YJIbTATOB OCBOEHUSI OCHOBHOW 00pa3oBaTeNbHON
MPOrPaAMMBI CpPEIHETO o011ero 00pa3oBaHuUs (JIMYHOCTHBIX,
MeTaIpeIMETHBIX, MPEIMETHBIX), a TaKke C Y4ETOM OCHOBHBIX BHUJIOB
yue0HO-IT03HABATENbHBIX  JCHCTBUM  0O0ydYaromerocss IO OCBOCHHIO
coJiep KaHus IPeIMeETa.

[To BceM Ha3BaHHBIM MO3UIMSAM B IMPOrpaMMe MO XHMHUHU MPETyCMOTpEeHa
IIPEEMCTBEHHOCTh € OOYYE€HMEM XUMUM Ha YPOBHE OCHOBHOI'O OOIIEro
oOpa3zoBaHus. 3a TpeJelaMd YCTAaHOBIICGHHOW TMporpaMMoll 10  XUMHH
o0s13aTeNbHON (MHBApPUAHTHOM) COCTABIISIIONICH COJIep KaHHsl y4eOHOTo mpeaMera
«XuMHS» OCTAaETCs BO3MOXKHOCTH BBIOOpa €ro BapUATHUBHOW COCTaBJISIOLIEH,
KOTOpas JOJKHA OMPENENsThCS B COOTBETCTBUHU C HANPABICHUEM KOHKPETHOTO
npoduiis 00yueHusl.

B coorBercTBUM € KoHUentyaidbHbIMH mnoJjiokeHuasmMu PIrOC COO o
Ha3HAYCHUH TPEIMETOB 0a30BOro0 MW yriayOJEHHOrO YpPOBHEM B CHCTEME
nuddepeHupoBaHHOTO OOYyYE€HHUsI Ha YpPOBHE CpelHero oOiero oOpa3oBaHUs
XUMHUS Ha YpOBHE YINIYOJIEHHOIO M3Yy4YeHHUsl HaNpaBJeH Ha pean3aluio
IIPEEMCTBEHHOCTH  C  MOCJHEAYIOIIMM  3TalOM  IOJIYYEHUS  XUMHYECKOIO
oOpa3oBaHUs B paMKaxX M3yYCHHUs] CIHEIUATBHBIX €CTECTBEHHO-HAYYHBIX U
XUMUYECKUX JUCLUMIUIMH B By3aX M OpPraHU3aLUsAX CPEIHEro npodeccHoHaIbHOTO
oOpa3zoBanus. B 93Tol CBs3M H3ydeHHE MpeaMeTa «XUMHsD» OPUEHTHPOBAHO
NPEeUMYIIECTBEHHO Ha paclIMpeHue W  yriayOJeHue TEeOpeTUYECKOM U
MPAKTUYECKON MOATOTOBKUA OOYYaIOIIUXCS, BEIOPABIINX OMPENSIEHHBIN MPOhUITH
oOyueHus1, B TOM YHCIIE C TIePCIEKTUBON MOCIEAYIOUIETr0 MOMYyYEHUS] XUMUYECKOTO
oOpa3zoBaHus B OpraHu3aiusax npodeccuoHaibHOro oopa3zoBanus. Hapsay ¢ 3Tum,
B cBere TpeboBanuii PI'OC COO Kk mnjnaHUpyeMbIM pe3yJibTaTaM OCBOEHUS
dbenepanpHOll 00pa30BaTEIBFHON MPOTPaMMBI CpPeAHEro oO0Iero oOpa30BaHHS
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u3ydeHue rmnpeameTa «XUMHUS» OPHUEHTHPOBAHO TakKXKe Ha pEIHIeHHe 3ajiay
BOCIIUTAHUSI U COLIMAJIILHOTO Pa3BUTHsI OOyYaroluXcs, Ha (OPMUPOBAHUE Y HUX
OOIIEUHTEIUIEKTYaIbHBIX YMEHUHN, YMEHUH pallMOHANU3alliid y4eOHOTO Tpyda U
00OOIMEHHBIX  CIMOCOOOB  JEATETHLHOCTH, WMEIOMINX  MEKIUCITUTIIMHAPHBIH,
HAJIMPEIMETHBIA XapaKTep.

CocraBnsitomiuMu nipeamMeTa «XUMHUs» Ha YPOBHE YIITYyOIEHHOTO H3y4YeHHUs
ABJIAIOTCS YIUIyOsn€HHble Kypchl — «Opranudeckas xumusi» U «OOmas u
Heopranuyeckas xumus». [Ipu onpeneneHnn noaxoa0B K 0TOOPY U CTPYKTYPHOH
OpraHu3allid COAEpPKAaHUA 3TUX KypCOB B MPOrpaMMe MO XUMHUHU 32 OCHOBY
npuHaTel nosiokeHuss GI'OC COO o paznmuuusax 06a3oBOro W yriayOJIEHHOTO
YPOBHEW U3yUYEHUs MIPEAMETA.

OcHoOBy cojepkaHus KypcoB «Opranudeckas xumus» ©u «OOmas wu
HEOPTaHUYECKasi XUMHUS» COCTABIISIET COBOKYIMHOCTh MPEIMETHBIX 3HAHUU U
YMEHUHM, OTHOCSIIUXCS K 0a30BOMY YPOBHIO M3y4Y€HHs NIpeaMera. JDTa CUCTEMa
3HAHMM MOJy4aeT ONpPEAeIEHHOE TEOPETHYECKOE OIOJHEHUE, IO3BOJISIONIEE
OCO3HAHHO OCBOWUTH CYIIECTBEHHO OOJbIIMH 00BEM  (PAKTOIOTHUECKOTO
Matepuana. Tak, Ha yriayOJ€HHOM YPOBHE M3y4eHHs MpeaMera oOecreyeHa
BO3MOYKHOCTh 3HAQUMTEJIbHOTO YBEJIMYEHHUS OOBEMA 3HAHMM O XUMHUYECKHX
AJIIEMEHTaX U CBOMCTBaX HMX COCJUHEHUN HA OCHOBE PACIIMPEHUS U YIIIyOJICHHS
MPEACTABICHUN O CTPOCHUM BEIIECTBA, XMMHUYECKON CBSI3U U 3aKOHOMEPHOCTSIX
MPOTEKAHUS PEaKIMii, pacCMaTPUBAEMbIX C TOUKHU 3PEHUSI XUMUYECKOU KUHETHKHU
U TepMoauHamMuKku. HM3ydeHnue mnepuogmyeckoro 3akoHa u Ilepmoamueckon
CUCTEMBl ~ XMMHYECKHUX  JJIEMEHTOB Oazupyercs  Ha  COBPEMEHHBIX
KBAaHTOBOMEXAHMYECKHUX IPEJCTABICHUSAX O CTPOCHUU aToMa. XUMHUYECKAsl CBS3b
OOBSICHSIETCS C TOUKHU 3PEHUsI SHEPTeTUUECKUX U3MEHEHUH MpHu €€ 00pa30BaHuU U
pa3pylieHuH, a TaKKe ¢ TOYKH 3pEeHHs] MEXaHU3MOB e€ oOpaszoBanus. N3yuenue
TUMOB  peakuuil  JomojHsAeTcs  (GOopMUpOBaHMEM  TPEACTaBICHUM 00
AIEKTPOXUMHUYECKUX TMPOIeccax U 3JIEKTPOJIU3€E PACIIABOB U PACTBOPOB BEILECTB.
B kypce opranmyeckoil XMMHUU TPU PACCMOTPEHUH PEAKIIMOHHON CIIOCOOHOCTH
COCIMHEHUN ynemnseTcs 0co00e BHUMaHUE BOIIpocaM 00 3IEKTPOHHBIX dDdekTax,
O B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PEaKIIMil.

Oco0oe 3HayeHWe HMEEeT TO, YTO Ha COJEpkKAaHUE KypCOB XHUMHHU
yrayOaE€HHOTO YPOBHS U3YUYEHUS I KJIACCOB ONpeAeEHHOro npodus (rJiaBHbIM
oOpa3oM Ha WX CTPYKTYypy U XapakTep JOMOJHEHWH K OOIeld cucreme
MPEAMETHBIX 3HAaHMI) OKa3bIBAIOT BIMSHUE CMEXKHbIE MpeaMeThl. Tak, Hanmpumep,
B COJCP)KaHUU MpeaMeTa JJis KJIacCOB XUMUKO-(U3UYECKOro npoduiis 0oJbIioe
3HaueHUe OyIyT MMETh AJEMEHThl yueOHOro martepuana no odmed xumuu. [Ipu
W3YYCHUU TIpeJAMeTa B JAHHOM Ciy4yae akIeHT OyJeT cIenaH Ha OOIIHOCTh
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METOJIOB MO3HAHUS, OOLIHOCTh 3aKOHOB U TEOPUM B XUMUU U B (U3HKE: aTOMHO-
MOJIEKYJIsSIpHasi Teopus (MOJEKyJsipHas Teopusi B (PUM3MKE), 3aKOHBI COXpPaHEHUS
MacCcbl M DHEPIWM, 3aKOHBl TEPMOJMHAMUKH, JJIEKTPOJIM3a, IPEICTABICHUSA O
CTPOECHHMH BEILECTB U IPYTOE.

B TO ke BpeMsa B COAEpKAaHMM IIpeAMETa Uil KIACCOB XUMHKO-
ononoruueckoro npoduist OONbIINI yAENbHBIN BeCc OyJIeT UMETh OpraHuveckKas
xumMus. B 3TOM cimydae  mpenocTaBisieTCsl  BO3MOXKHOCTB Uil Oosiee
OOCTOATEPHOTO  PACCMOTPEHUS XMMHUYECKOM  OpraHu3aluud  KJIETKH  Kak
OMOJIOTMYECKOM CHCTEMBI, B COCTaB KOTOpPOW BXOIST, K NPUMEPY, TaKHE
CTPYKTYpHBbIE KOMIIOHEHTBI, KakK JIMIUAbI, OEJIKH, YIJIEBOJbI, HYKJICHHOBBIC
KUCJIOTHI U apyrue. IIpu 5ToM 3HaHUA O COCTaBe M CBOMCTBAX IMPEICTABUTEIIEH
OCHOBHBIX KJIACCOB OpPraHUYECKUX BEUIECTB CIIy’)KaT OCHOBOM I H3y4YEHUs
CYILIHOCTH HpOLECCOB (POTOCUHTE3A, IbIXaHHUSI, TUILEBAPEHUS.

B mumane ¢opMmHupoBaHHS OCHOB HAy4YHOIO MHUPOBO33PEHUS, OCBOECHUS
OOIIEHAYYHBIX METO/I0B MTO3HAHUS U OIBITA IPAKTUYECKOTO IPUMEHEHHSI HAYUHbIX
3HaHUU H3y4YeHHE MpeaMera «XHUMHs» Ha yriayOJE€HHOM YpOBHE OCHOBAaHO Ha
MEXIIPEIMETHBIX CBS3SIX C Y4YEOHBIMH MpEIMETaMH, BXOJAIIMMU B COCTaB
npeaMeTHbIX obOnacteil «EcTecTBEeHHO-HayudHble NpenMeTb», «MaremaTuka u
uH(popmaTrka» U «Pycckuil sI3bIK U TUTEpaTypay.

[Tpu wu3ydenun ydeOHOro mpeamera «XUMHs» Ha YINIyOJEHHOM YpOBHE
Tak)Ke, KaKk Ha YPOBHE OCHOBHOI'O U cpeAHero ooiero oOpa3zoBaHus (Ha 6a30BOM
YPOBHE), 3a7aueil MepBOCTENEHHOW 3HAYUMOCTHU SIBIsiETCS (OPMHPOBAHUE OCHOB
HAyKd XUMHUU Kak oOO0JIACTH COBPEMEHHOI'O €CTECTBO3HAHMS, NPaKTUYECKON
JEATEIIBHOCTH Y€JIOBEKA M OJTHOI'O U3 KOMIIOHEHTOB MUPOBOM KyJIbTypbl. Pemenue
TOM 3aJaud Ha YrayOJIEHHOM YpOBHE M3yuyeHHUs NpeaMeTa Mpeirosaraer
peanu3aluio TaKux LeeH, Kak:

e (opmMupoBaHME TPEACTABICHUWA: O MaTepUaIbLHOM EIUMHCTBE MHPA,
3aKOHOMEPHOCTSX W MO3HABAEMOCTH SIBJIEHUW NIPUPOJBI, O MECTE XUMUU B
CIUCTEME €CTECTBEHHBIX HayK W €€ Beaylled poiu B oOOecreueHuu
YCTOMYMBOIO  pa3BUTHUSI  YEJIOBEUECTBA: B  pEIIEHUH  MpolseM
HKOJIOTUYECKOM, SHEPreTUYECKON U MUIIEBOM 0€30MacHOCTH, B Pa3BUTHH
MEJIMLIMHBI, CO3JaHUN HOBBIX MaTEPUAIOB, HOBBIX HCTOYHUKOB YHEPTHUH, B
00ecCIeyeHnr paldoOHAIBHOTO MPUPOJONOIb30BaHMS, B (HOPMHUPOBAHUU
MUPOBO33pEHHUSI U OOILEH KyJIbTypbl 4YEIOBEKa, a TaKKe SKOJIOTMYECKU
00OCHOBAaHHOT'O OTHOIIEHUS K CBOEMY 37I0POBBIO U MPUPOIHON CPEJIE;

e OCBOCHME CHUCTEMBbl 3HAaHMH, JIEKAUMX B OCHOBE XUMHUYECKOU
COCTABJISIFOIIEH €CTECTBEHHO-HAYYHON KapTUHBI MUpPA: GyHIAMEHTAIbHBIX
MOHATUH, 3aKOHOB U TE€OPUW XHMMHUH, COBPEMEHHBIX MPEACTABICHUU O
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CTPOCHMM BEIIECTBA HA pa3HbIX YPOBHIX — AaTOMHOM, HOHHO-
MOJEKYJISIPHOM,  HAJMOJIEKYJIDHOM, O  TEPMOAMHAMUYECKUX U
KHHETHYECKUX 3aKOHOMEPHOCTAX MPOTEKAaHUS XUMHUYECKUX pPEaKUUl, O
XMMHYECKOM PaBHOBECHH, PACTBOPAX U JUCIEPCHBIX CUCTEMAaxX, 00 00X
HAy4YHBIX MPUHLHUINAX XUMHUYECKOT0 POU3BOJICTBA;

dbopmupoBaHue y oOy4Jarommxcs OCO3HAaHHOTO MTOHUMAHHUS
BOCTPEOOBAHHOCTU CHUCTEMHBIX XUMHUYECKUX 3HAHUHN JUIsi OOBSICHEHUS
KJIIIOYEBBIX MW U MpOOJEeM COBPEMEHHON XWMHUH, IJISI OOBSICHEHUS W
IPOTHO3UPOBAHUS SIBJICHUH, UMEIOIINX E€CTECTBEHHO-HAYYHYIO MPUPOLY;
IPaMOTHOTO pEIIeHUs TPOOJIeM, CBA3aHHBIX C XUMHUEH, TPOrHO3UPOBAHMS,
aHaJIn3a U OLICHKHU C TIO3ULMH 3KOJIOrMUECKON 0€30MacHOCTH MOCIEICTBUI
OBITOBOM M MPOU3BOJCTBEHHOW JESATEIHOCTH YENOBEKAa, CBSI3aHHOM C
XUMUYECKUM  MPOU3BOACTBOM, HCIIOJIB30BAHUEM U  MepepabOTKON
BEILECTB;

yriayOlieHne  OpeiICTaBICHMH O  HAyuyHbIX  MeEToJax  IO3HaHWS,
HEOOXOUMBIX Jii NPUOOPETEHHS YMEHUN OpPUEHTUPOBATHCA B MUPE
BEIIECTB M OOBSICHEHUS XUMHUYECKHUX SBJICHHUI, HMEIOIHUX MECTO B
IPUPOAE, B MPAKTUUECKON IEATETLHOCTH U MOBCETHEBHON KU3HU.

B mmaHe peanu3anuy MEPBOOYEPEAHBIX BOCIIUTATENBHBIX W PAa3BUBAKOLINX
(GYHKIUI LETOCTHOW CHCTEMBI CPEIHEro oO0Iero oOpa3oBaHMs IPU H3YyUYEHUU
npeaMera  «XuMUsS» Ha  YINIyONE€HHOM ypoBHE OCOOYI — aKTyaJbHOCTb
NpUOOPETAIOT TAaKUE LIETU U 33a4H, Kak:

BOCIHUTaHUE YOEXKJAEHHOCTH B TMO3HABAEMOCTU SIBJICHUW MPUPOBI,
YBOXEHUSI K TMPOIECCY TBOPYECTBA B 00JIACTU TEOPETHUUYECKUX U
MPUKIAAHBIX HCCIIEIOBAHUNM B XUMHUU, (HOPMHUPOBAHHE MHPOBO33PECHHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKU;

pa3BUTHE MOTHBAllMM K OOYYEHHIO U TMO3HAHUIO, CHOCOOHOCTEH K
CaMOKOHTPOJIO W  CaMOBOCIHTAaHWUIO  HA  OCHOBE  YCBOCHUS
00I1IeYEeJIOBEYECKHUX [ICHHOCTEH;

pa3BUTHE MO3HABATEIbHBIX HHTEPECOB, MHTEIUIEKTYAIbHBIX U TBOPUYECKUX
criocoOHOCTEeM oOyuaronuxcsi, (GopMHpOBaHUE Y HHUX CO3HATEIBHOTO
OTHOIIICHHS K CaMOOOpa30BaHUIO M HEMPEPHIBHOMY OOpPa30BaHUIO Kak
YCJIOBHUIO yCHENTHOMN MpodeCcCuoHaIbHON U OOIIECTBEHHOM JIeSITEIbHOCTH,
OTBETCTBEHHOTO OTHOIIICHUS K CBOEMY 370pPOBbI0 M TOTPEOHOCTH B
3I0pPOBOM 00pase KU3HWU;

dbopMUpOBaHUE YMEHHMH M HaBBIKOB Pa3yMHOTO IPUPOJIOINOJIH30BAHUS,
Pa3BUTHUE DKOJIOTUYECKOU KYJIBTYPhI, TPUOOPETEHHE OMBITa OOIIECTBEHHO-
MIOJIE3HOM DKOJIOTUYECKOM AEATEIBbHOCTH.
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OO611ee YuCiI0 4acoB, MPEAYCMOTPEHHBIX JIJISl U3YYCHUS] XUMHUU Ha yTIyOJIEHHOM
YpOBHE CpeaHero obiiero odpaszoBaHus, coctaBiser 204 yacoB: B 10 kmacce —
102 gaca (3 yaca B Hezento), B 11 kimacce — 102 yaca (3 yaca B HEZEIHO).
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COJEPXAHUE OBYUYEHUA
10 KIIACC

OPTAHUYECKASA XUMUA

Teopernyeckne 0OCHOBbI OPraHUYECKON XUMHUM.

[IpenMer W 3HaYeHHWE OPraHUYECKOM XHMMHUHU, MNPEACTABIECHUE O
MHOT000pa3uy OPraHUYECKUX COCTMHECHHM.

DNEeKTPOHHOE CTPOEHUE aroma yriepoja: OCHOBHOE M BO30YKIEHHOE
COCTOSIHUS. BasleHTHbIE BO3MOXXHOCTM aToMa YIjiepojaa. XHMHUYECKas CBS3b B
OpraHMYECKUX COEIMHEHMSIX. Tunbl THOpUAM3ALMM aTOMHBIX OpOHUTaneu
yriepoaa. Mexanu3mbl 00pa3oBaHUs KOBAJICHTHOM CBsI3M (OOMEHHBIA U JIOHOPHO-
aKLENnTOpHbIA). THUNBI MEepeKpbIBaHUS AaTOMHBIX OpOWTaNe, G- U T-CBS3W.
OpunapHasi, 1BOHas U TpoiiHasi cBsi3b. CriocoObI pa3pbiBa CBSI3€H B MOJIEKYJIax
opraHnueckux BemiecTB. IloHATHE O CBOOOAHOM paaukaie, Hykiaeopuiae u
anekTpodue.

Teopust crTpoeHuss opraHnueckux coeauHennii A.M. byrtinepoBa u
COBPEMEHHBIE IIPEICTABIICHUS O CTPYKTYpPE MOJIEKYJI. 3HAYEHUE TEOPUU CTPOCHUS
OpraHUYECKUX CcOoequHEHUH. MoJeKyaspHble W  CTPYKTYpHBIE  (OPMYIIBIL.
CrpykTypHble (GOpMyNbl pa3id4yHbBIX BHUIOB: PpPa3BEPHYTas, COKpaUIEHHA,
ckenetHas. M3omepus. Bunabl H30MEpUM: CTPYKTypHas, MPOCTPAHCTBEHHAS.
OnextpoHHbie AQPEKTH B MOJIEKYIaX OPraHUYECKUX COCIUHEHUM (MHIYyKTHUBHBIN
U ME30MEpPHBIN 3P PEeKThI).

[IpeacraBnenne o KilaccUpUKALMK OpraHuyeckux BeniecTB. IlloHaTtue o
bynkunoHansHOM rpymme. ['omonorus. ['omonoruyeckue psanbl. CucreMaruyeckast
HoMeHkIaTypa opranudeckux coeaunHeHud (IUPAC) u TpuBHanbHbiE Ha3BaHUs
OTZIEJIbHBIX MIPEICTABUTEIICH.

OcobeHHocTH M KiaccU(UKAIMS OpraHndyeckux peakuui. OKUCIUTEIbHO-
BOCCTAHOBUTEJBHBIE PEAKIIUA B OPTaHUYECKON XUMUH.

OKCIIEpUMEHTAIbHBIE METOJBl H3YyYEHHUS BEUIECTB W HMX NPEBPALICHUN:
O3HAKOMJICHHE C O00pa3laMy OPraHWYeCKHX BEIIECTB W MaTepuajaMH Ha HUX
OCHOBE, OMNbBITHl MO MPEBPAIICHUI0 OPraHUYECKUX BEIIECTB MPHU HArPEBAHUU
(mnaBieHue, OOyrIMBaHHE W TOPEHHUE), KOHCTPYMpPOBAHHE MOJEIEH MOJIEKY
OpTraHWYECKUX BEILIECTB.

YraeBoaopoasl.

Ankanpl. ['oMoornueckuil ps ankaHoB, o01Ias GpopMyia, HOMEHKIATypa U
M30MepHs. DIEKTPOHHOE M MMPOCTPAHCTBEHHOE CTPOECHUE MOJIEKYJ AJIKAHOB, SP-
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ruOpuau3ainsi aTOMHBIX opOuTaned yriaepoja, o-cBsi3b. dusmueckue cBOMCTBa
aJIKaHOB.

XVWMHUYECKHE CBOICTBA QJIKAaHOB: PEAKUHUH 3aMElICHUs, H30MEpHU3aLuH,
JNErUIPUPOBaHMS, [IUKIU3ALNH, IUPOJIN3a, KPEKUHTa, ropeHus. [IpencraBnenue o
MEXaHU3ME PEAKIMI paJuKaIbHOIO 3AMEILIECHHS.

Haxoxnenue B mpupoje. CriocoObl MOTyYeHUs U TPUMEHEHUE aIKaHOB.

[uknoankausl. O0mias ¢popmMmyna, HOMEHKIATypa U uzomepus. OcoOEHHOCTH
CTPOCHHUSI M XUMHUUYECKHUX CBOMCTB MaibiX (IIMKJIONpONaH, LHUKIOOyTaH) u
OOBIYHBIX (IIMKJIOMEHTaH, IUKJIOTeKCaH) HUKJIoankaHoB. CrocoObl MOMy4YeHUs U
MIPUMEHEHUE IIUKIIOATKAHOB.

Anxensl. ['oMonornyeckuii psaj ajJkeHoB, oOmias (Gpopmysa, HOMEHKIATypa.
DJIEKTPOHHOE M NPOCTPAHCTBEHHOE CTPOCHUE MOJEKYJ alIKEHOB, Sp*-
ruOpuan3alysl aTOMHBIX OpOUTalleld yriepoaa, G- U T-CBsI3u. CTpyKTypHas H
reoMeTpuyeckas (Uuc-TpaHCc-) u3oMepus. @PU3NYECKHE CBOWCTBA AJIKEHOB.
XHAMHMYECKUE CBOMCTBA: PEAKLMM IMPUCOEAVHEHUS, 3aMEIIEHUS B O-MOJOKECHHE
IIpU JIBOWHOM CBA3M, MOJUMEpU3alnd U okucieHus. I[IpaBuno MapkOBHHMKOBA.
KauecTBeHHbIE peaky Ha JBOWHYIO CBsI3b. CrOCOOBI MOJIyYEHHS] U IPUMEHEHUE
AJIKEHOB.

Ankanuensl. Knaccugukanusi ankaaueHoB (CONpsKEHHBIE, U30JIMPOBAHHBIE,
KymyaupogaHnusie). OCOOEHHOCTH 3JEKTPOHHOTO CTPOCHUS U XUMUYECKUX CBOMCTB
CONpPSDKEHHBIX  AueHoB, 1,2- wu 1, 4-npucoenunenue. Ilonumepuzamus
CONPSKEHHBIX TUeHOB. CriocoObl MOMyYEeHUs U IPUMEHEHUE aJIKaIUEHOB.

Ankunbl. ['omosorudeckuii psiji ankuHOB, o011as ¢hopmysia, HOMEHKIIATypa U
U30Mepusl. DIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJI aJKHHOB, Sp-
ruOpuau3aiusi aTOMHBIX opOuTaneit yriepoaa. dusnyeckue CBOMCTBA AJTKWHOB.
XAMHMYECKHE  CBOWCTBA:  PEaKUMM  NPUCOCIWMHEHHUs,  JUMEpU3alUuud U
TpUMEpPH3aLMHU, OKUCIIeHHs. KHCIIOTHBIE CBOMCTBA AJIKUHOB, UMEIOIIUX KOHIIEBYIO
TPOIHYIO CBs3b. KauecTBEHHBIE peakuu Ha TPOMHYIO CBsI3b. COCOOBI MOMYyUYEHUS
Y IPUMEHEHUE AJIKUHOB.

Apomartuyeckue yriaeBoaopoAsl (apeHsl). ['omosoruueckuil psj apeHoB,
oOmast popMyIia, HOMEHKIATypa U U30MEpHUsl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpoeHue MoJeKynbl Oenzona. dusnueckue CBOWCTBA apeHOB. XHUMHUYECKHE
CBOICTBa OEH30J1a ¥ €ro TOMOJIOTOB: PEAKIMU 3aMEIICHHS B OEH30IbHOM KOJIbLIE U
YIJIEBOAOPOJAHOM paguKalle, PEaKkUMH NPHCOECAUHEHUsS, OKHCIEHHE TOMOJIOTOB
oensona. IlpencraBienne 00 OPUEHTUPYIOIMIEM JEHCTBUM 3aMECTUTENICH B
OCH30JIbHOM KOJIbIIE Ha TMpUMEpPE aJKUIbHBIX PAJUKAIOB, KapOOKCHIBbHOM,
TUAPOKCUIIBHOM, aMHHO- W HUTPOTPYIIbI, aTOMOB rajoreHoB. OcoOeHHOCTH
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XMUMHUYECKUX CBOMCTB ctupoia. [Tomumepusanus ctupona. CriocoObl MOIydeHUs U
IPUMEHEHUE apOMATHUYECKHUX YIJIEBOJOPOIOB.

[Tpuponnsiii ra3. IlomytHeie HedTsHBIe ra3bl. HedTh 1 €€ mpoucxoxaeHue.
KamMmeHHbI# yronas u mpoAyKThl ero nepepadbotku. CrnocoObl nepepaboTku HedTH:
NEPETOHKa, KPEKUHT (TePMHUYECKHM, KaTaTUTHYECKHiIl), pUGOPMHUHT, MHPOIIU3.
[TpoaykTsl nepepabOTKU HEPTH, UX IPUMEHEHHUE B IPOMBIIIJIEHHOCTH U B OBITY.

['eHeTnyeckas CBs3b MEXAY pa3InYHBIMU KJIACCAMH YTJIEBOIOPOIOB.

DNEKTPOHHOE CTPOEHUE TaJIOreHIPOU3BOIHBIX YIJIEBOJOPOAOB. Peakumu
3aMEIIECHHs] TaJloréHa Ha TUAPOKCOrPYyNIy, HUTPOrpynIy, HUaHOTPYIIILY,
amMuHorpynmy. JleificTBMe Ha TraJOreHNpPOU3BOAHBIE BOJHOTO W CIHUPTOBOTO
pactBopa mEnoyn. B3anMoaeicTBuE NHUrajloreHalKkaHOB C MarHUEM M LIUHKOM.
[TonsiTne 0 METaJI0OPTaHUYECKUX COCIMHEHHUSIX. Hcnonb3oBaHue
rajJjlOr€HIPOU3BOIHBIX  YIJIEBOJOPOAOB B OBITY, TEXHHMKE M TIpU CHUHTE3E
OpraHUYECKUX BEIIECTB.

OKCIEPUMEHTAIBHBIE METOAbl HM3YYEHMsI BEIIECTB M HUX IPEBPALLCHUMN:
u3ydeHue (PU3MUECKUX CBOMCTB yIJI€BOJAOPOAOB (PacCTBOPHUMOCTH), KaU€CTBEHHBIX
peakuuii yrJieBOJOPOJOB Pa3IUYHbIX KJIACCOB (0OeciBeUMBaHHE OpPOMHOW WU
WOJHOM BOJBI, pacTBOpa IMEpMaHraHaTa Kajus, B3aUMOJCHCTBUE alleTHIIEHA C
aMMUayHbIM pacTBOpoM okcuzaa cepeOpa(l)), kadecTBeHHOEe OOHapyX eHUE
yriaepoja MW BOJXOPOJAa B OPraHMYECKUX BEIIECTBAX, IMOJYYECHHE OSTHUJICHA U
U3y4EHUE €ro CBOMCTB, O3HaKomiieHue ¢ Kosulekuusmu «Hedte» u «Yromby, ¢
oOpa3suamMM IUIaCTMacCc, KaydyyKOB W PpPE3UHbI, MOJECIMPOBAHUE MOJEKYII
YIIE€BOAOPOIOB U raJOr€HIPOU3BOIHBIX YTJIEBOJOPOAOB.

Kucnopoaconepaxaiiue oprannyeckue CoeAUHEHMS.

[TpenensHble OomHOaTOMHBIE CcOUpThl. CTpoeHHe MoJieKyl (Ha Mpumepe
METaHOJIa W JTaHojda). ['oMonoruveckud psn, obmas ¢opMyna, H30MepHs,
HOMEHKJIaTypa ©  kinaccupukanus. Dusmyeckue CcBOWCTBA  MPEETbHBIX
OJIHOATOMHBIX CHUPTOB. BOJOpOAHBIE CBSI3M MEXAY MOJIEKYJIaMU CIHUPTOB.
XHWMHMYECKME CBOMCTBA: pEAaKIMU 3aMEIICHUs, JETUApaTalld, OKHUCIEHUS,
B3aUMOJICCTBUE €  OpPraHUYECKMMH M  HEOPraHWYECKHMMH  KHCJIIOTaMHU.
KauecTtBeHHas peakiysi Ha OJHOATOMHBIE CIIUPTHI. JlelicTBHe 3TaHOJIa U METaHOJIa
Ha opranu3M uenoBeka. CrnocoObl MOJYyYEHUs U TMPUMEHEHHE OJIHOATOMHBIX
CIIUPTOB.

[Ipocteie adupsl, HOMEHKIaTYpa U n3oMmepus. OcOOEHHOCTH (U3UYECKUX U
XUMHYECKUX CBOMCTB.

MHoroaToMHble CHUPTHI — ATWICHIJIMKOJIb M TIULEpUH. DPuznueckue u
XUMHUYECKHE CBOWMCTBA: PEAKIMU 3aMEIICHHS, B3aUMOJIEUCTBUE C OPraHMYECKUMU
W HEOPraHWYECKHMMM KHCIOTaMHM, KayeCTBEHHAs pEakUus Ha MHOTOATOMHBIE
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cnupthl. [IpencraBieHre o MeXaHW3Me peakluid HYKICO(PUIBHOTO 3aMElIeHUSI.
JeiictBue Ha opraHu3Mm denoBeka. CrnocoObl MONyYeHHUS U TMPUMEHEHHUE
MHOT'OaTOMHBIX CIIUPTOB.

®enon. CTpoeHHE MOJNEKYIbl, B3aUMHOE BJIUSHHUE TUIPOKCOTPYIIbI U
oenzonpHOrO simpa. dusmueckue cBoicTBa PeHona. OcoOEHHOCTH XMMHYECKUX
cBOMCTB (eHnona. KayecTBeHHble peakuuu Ha (eHon. ToxcuyHOCTh (DeHona.
CrniocoObl osrydenust v npuMernenue penomna. Genondopmanbaeruanas cMoa.

KapOoHubHbIE COEIMHEHUS — aJIbJACTU/IBI U KETOHBI. DJIIEKTPOHHOE CTPOCHHUE
KapOOHUJILHOW Tpynnbl. ['oMoioruueckue psnbl albJIerujoB U KETOHOB, OOIas
dbopmyrna, mzoMepuss U HOMEHKIaTypa. PuU3nuecKkue CBONCTBA albJETHIOB U
KETOHOB. ~XMMHYECKHUE CBOWCTBA  albACTHJAOB M  KETOHOB:  pEaKUuu
npucoeauHeHus. OKUCIEHUE albJeru0B, KAYECTBEHHBIE PEAKIUU HA aJlbICTHUbI.
Cnoco0Obl NOJy4eHUsl ¥ MPUMEHEHUE aIbJETUA0B U KETOHOB.

OAHOOCHOBHBIE TTpeIebHbIE KapOOHOBBIE KUCIOTHl. OCOOEHHOCTH CTPOCHHUS
MOJIEKYJT KapOOHOBBIX KUCTOT. M3oMepus u HoMeHKIIaTypa. Pu3nueckue cBOMCTBa
OJIHOOCHOBHBIX TMPEACIbHBIX KapOOHOBBIX KHUCIOT. BoOpojHBIE CBS3U MEXIY
MOJIEKYyJIaMU KapOOHOBBIX KHCJIOT. XMMHUYECKHE CBOWMCTBA: KUCIOTHBIE CBOMCTBA,
peakuusi ITepUPUKALNU, PEAKIUU C YYaCTHEM YTIEBOJAOPOAHOIO paJvKala.
OcoOeHHOCTH CBOMCTB MypaBbUHOM KHUCIOTHI. [loHSITHE O MPOU3BOJIHBIX
KapOOHOBBIX KHCIIOT — CIOXHBIX 3¢upax. MHoroo6pasue KapOOHOBBIX KHCIIOT.
OcoOEHHOCTH CBOWCTB HEMPEACNbHBIX M aPOMATHUYECKUX KapOOHOBBIX KHCIOT,
JTUKapOOHOBBIX KUCIIOT, TUIPOKCUKAPOOHOBBIX KHUCHOT. [IpencTtaBuTenu BBICIIMX
KapOOHOBBIX KHUCJIOT: CTEapHHOBAs, MaJIbMUTUHOBAs, OJIEUHOBAs, JUHOJIEBAS,
JUHONIeH08as KUCHI0Thl. CrIoCOOBI MOTYYEHHUS U TPUMEHEHUE KapOOHOBBIX KUCIIOT.

Crnoxuble 3¢upbl. ['oMonorudeckuit psin, oOmas dopmyna, HU30MEpHUs U
HOMEHKJIaTypa. DPU3NYECKHUE W XMMHUYECKHE CBOMCTBA: THAPOJIM3 B KHUCIOH U
HIETIOYHOM cpee.

Kupsi. Ctpoenue, GpU3MUECKUE U XMMUYECKUE CBOWCTBA XKUPOB: TUAPOJIH3 B
KHUCIION U 1ieioyHon cpene. OCOOEHHOCTH CBOMCTB JKUPOB, COAEPIKAIIUX OCTATKU
HETPEETbHBIX JKUPHBIX KUCIIOT. JKUphl B IpUpo/IE.

MpbLT4 KaK COJIM BBICIIMX KapOOHOBBIX KHUCJIOT, UX MOIOIICE JICHCTBHE.

OO61as xapakrepuctuka yrieBoaoB. Kinaccudukaius yrieBoaoB (MOHO-, -
U monucaxapunbl). MoHOcaxapuIbl: TIIIOKO3a, (PpyKTO3a, TajlakTo3a, pubo3a,
Je30Kcupr003a. PU3NYECKUE CBOMCTBA W HAXOXJICHHE B Ipupoje. DOTOCHHTES.
XUMHUYECKHE CBOWCTBA IJIFOKO3bI: PEAKIIMU C YYaCTUEM CIUPTOBBIX U AJIbJIECTHIHON
rpynn, CIOUPTOBOE M MOJOYHOKUCTOEe OpoxeHue. [IpuMeHeHue TIOKO3bI, €&
3HAUEHUE B KU3HENEATEIbHOCTH OpranusMa. Jlucaxapuisl: caxaposa, MajbTo3a U
nakTo3a. BoccTaHaBnMBarolre 1 HEBOCCTAHABIMBAIOIIME AUcaxapuabl. ['uaponus
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nucaxapunoB. Haxoxaenue B mpupone u npumeHenue. [lonucaxapuasl: Kpaxmall,
INIMKOTEH W Heunono3a. CTpoeHHe MakpOMOJIEKYJl Kpaxmana, TJIMKOT€Ha U
HEeJUTroN03bl.  DU3MYECKWE CBOWCTBA KpaxMala M LEJUTIOJNO03bl. XHMUYECKHE
CBOMCTBA KpaxMasia: THAPOJIN3, KAYECTBEHHAS PEAKUUs C HMOAOM. XHMHUYECKHUE
CBOMCTBA IEIUTIOJIO3BI: TUAPOIU3, MOdydeHne 3(pupoB 1emutrono3sl. [loHarue o6
MCKYCCTBEHHBIX BOJIOKHAX (BHUCKO3a, alleTaTHBIN IEIK).

OKCIEpUMEHTAIbHBIE METOJbl HM3Yy4YEHUS BEUIECTB M HMX IPEBPALICHUN:
PacCTBOPUMOCTH PA3JIMYHBIX CHUPTOB B BOJIE, B3AMMOJICHCTBHAE ITAHOJIA C HATPUEM,
OKHCJIEHUE 3TWJIOBOTO CIHUPTAa B aJbJIETH]I HA PACKAIEHHOM MEIHOM IPOBOJIOKE,
OKHUCJICHHE ATHJIOBOTO CHHMPTa JIUXPOMATOM Kaius (BO3MOKHO HCIOJB30BaHUE
BUJICOMATEPHUAIIOB), KAaYECTBEHHbIC pPEAKIUU Ha albJeruabl (C THUAPOKCHUIIOM
muammuncepeopa(l) u  rumpokcuaom  menu(Il)), peaxkuus rauiepuHa ¢
ruapokcuiom Meau(ll), xumuyeckue CBOMCTBA pacTBOpa YKCYCHOM KHCIIOTHI,
B3aMMOJICHCTBUE pacTBOpa MMOKO3bl ¢ ruapokcuaom meau(Il), BzaumoneiicTue
KpaxMalia ¢ MOJIOM, PEUICHUE KCIEPUMEHTAIBHBIX 33/1ad 10 TeMaMm «CHupThl U
denonb, «KapooHoBbIe KUCTOTHI. ClIOXKHBIE YDUPBD».

A3oTcoaep:xalue OpraHn4ecKue CoeJuHEeHH .

AMWHBI — OpraHUYecKue Mpou3BOAHBIE aMMmHaka. Kiaccudukanys aMUHOB:
anupaTUuecKue W apoMaTHUYECKHUE; TMEPBUYHBIC, BTOPUYHBIE U TPETUYHBIC.
Crpoenuie moliekyn, oOmas (Gopmysia, U30MepHsi, HOMEHKIATypa U (U3HUECKHE
CBOMCTBAa. XMMHUYECKOE CBOMCTBA anu(paTUYECKNMX aMUHOB: OCHOBHBIE CBOMCTBA,
ATKWIMPOBAHKUE, B3aUMOJACHUCTBUE NEPBUYHBIX AMHHOB C A30THUCTOM KHCJIOTOM.
CoJi aJIKWJIaMMOHHUS.

AHWIMH — TPEACTAaBUTENb AMUHOB apomaTuyeckoro psaa. CTpoeHwue
aHwIMHa. B3anMHOe BAHMsHUE TPYyNN aTOMOB B MoJieKyJie aHwiInHA. OCOOEHHOCTH
XUMUYECKUX CBOWCTB aHmiIMHA. KauecTBeHHbIe peakiuu Ha aHmwiMH. CrocoObl
MOJy4yeHUs: U TpuMeHeHue anudarhyeckux amuHOB. [lojlyyeHue aHwiIMHA U3
HUTPOOEH30a.

AmuHokucIoTel. HoMenknaTypa u uzomepusi. OTAenbHbIE IPEACTABUTENH O
AMUHOKHUCJIOT: TJMIUH, alaHuH. @uU3NuecKkue CBOWCTBA AMUHOKHCIOT.
XWUMUYECKHE CBOMCTBA AaMHUHOKHCIOT Kak aM(pOTEpHBIX OpPraHUYECKHUX
COCIMHEHUN, peakius TOJMKOHJEHCAIUM, O0Opa3oBaHWE TICNTUIHOW CBS3H.
buonoruueckoe 3HaueHrnEe aMUHOKHUCIOT. CUHTE3 U TUAPOJIN3 TENTUIOB.

benku kak mnpupoaHsie monumepsl. llepBuuHasi, BTOpUYHAA M TpPETUYHAS
CTpyKTypa OenkoB. XWUMHYECKHE CBONCTBAa OCJIKOB: THUIAPOJIU3, JCHATYypaIus,
KaueCTBEHHbIC PEAKIINU Ha OCIIKHU.

DKCIEepUMEHTAIbHbIE METOJIbI M3YyYE€HHUS BEIIECTB W MX IPEBpaIlCHUN:
pacTBOpeHHE OEJIKOB B BOJIE, JICHATyparus OEIKOB MPU HArpEeBaHWM, IIBETHHIC
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peakuuu Ha O€JIKM, peIIeHHWE OKCIEPUMEHTAJIbHBIX 3aJad [0 TeMaM
«A3oTcomepkalye — OpraHhyeckue — coeauHeHus» U «Pacmo3HaBaHue
OPTraHUYECKUX COCOUHEHUI.

BbicokoMouIeKy IsIpHbIE COeIHHCHUS.

OCHOBHBIE MOHATHS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHHI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEPU3ALUU, CPEIHAS MOJIEKYIIpHAs
Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJICKYJISIPHBIX COEAUHEHUM —
MOJINMEPU3ALHS U MOJTUKOHIEHCAUS.

[TomumepHble Mmatepuansl. [lmacTmaccbl  (MMONMMATUIIEH, MOJUIIPOIHJIEH,
MOJIUBUHWIXJIOPHU, MOJMUCTHPOJ, MMOJUMETHIMETAKpUIIAT, MOJUKApOOHATHI,
noaudTHIEHTepedTanar). Ytunuzauus u nepepaboTKa MIacTHKA.

DnacToMepsl: HaTypaJbHBIN Kay4yK, CUHTETUYECKHE Kay4yKH
(OyTaareHOBBIN, XJIOPOIMPEHOBBIN, N30MIPEHOBBIN) U CUIIMKOHBI. Pe3uHa.

BonokHa: HaTypanbHbI€ (XJIONOK, IEPCTh, MIENK), HICKYCCTBEHHBIE (BHCKO3a,
alleTaTHOE BOJIOKHO), CHHTETUYECKHE (KAIIPOH U JIaBCaH).

[Tonmmepsl CHEUATBHOTO HA3HAYCHHUS (Tecmon, KeBJIap,
AIIEKTPOIPOBOIAIIME MOJIUMEPHI, OMOpa3iaraeMple MOJIUMEPHI).

OKCIEPUMEHTAIbHBIE METOJbl HW3YYEHHUS BEIIECTB W HUX MPEBpAIICHUI:
O3HAaKOMJIEHUE ¢ 00pa3liaMH MPUPOJIHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,
Kay4yKOB, PEIICHHE OHKCIIEPUMEHTAJIbHBIX 3a7ad 1o Teme «Pacrno3HaBanue
IJIACTMAcCC ¥ BOJIOKOHY.

Pacuérnble 3anaun.

HaxoxaeHue MOJeKyIsipHOH (OpMyJibl OPraHMYECKOTO0 COEIMHEHHS IO
MacCOBbIM  JIOJIIM  3JIEMEHTOB, BXOJIAIIMX B €ro COCTAaB, HAaXOXKICHUE
MOJICKYJISIpHON  (pOPMYJIbI OPTaHMYECKOrO0 COeAUHEHHS 1Mo Macce (00béMy)
MPOJYKTOB CrOpaHusi, MO KOJWYECTBY BemlecTBa (Mmacce, 00bEMY) MPOIYKTOB
peaklMd W/WIM HCXOJHBIX BEIIECTB, YCTAHOBJEHUE CTPYKTYpPHOU (HOpMYIIbI
OpraHMYeCcKOro BEUIECTBA HA OCHOBE €ro XMMHUYECKHX CBOMCTB WJIM CIOCOOOB
NOJIYYEHUS], ONpPENEJIEHUE JOJIM BBIXOJAa NPOAYKTAa PEAKIUU OT TEOPETHYECKU
BO3MOYKHOTO.

MexnpeaMeTHble CBA3H.

Peanuzanus MeXpeaMETHBIX CBSA3€HM NPU U3YYECHUU OPTaHUYECKON XUMUHU B
10 kmacce OCYIIECTBISIETCA 4Yepe3 HCIOJIb30BAaHUE Kak OOILIMX €CTeCTBEHHO-
HAay4YHBIX TIOHSTUWA, TaK W TMOHSITUH, MPUHATBIX B OTIEIbHBIX MpeIMeTax
€CTECTBEHHO-HAYYHOI'0 IIUKJIA.

OO011e ecTeCTBEHHO-HAYYHbIE MMOHATHUS: SBJICHUE, HAYYHBIN (DakT, runoresa,
TEOpUsl, 3aKOH, aHalu3, CHUHTE3, Kiaccupukanus, HaOIIOJEHHE, H3MEpPEHHUE,
AKCIIEPUMEHT, MOJIEIb, MOJIETUPOBAHHME.
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dusuka: Marepus, aroM, DOSJCKTPOH, IIPOTOH, HEHUTPOH, MOJICKYIIa,
DHEPreTHUECKUH YPOBEHb, BEIECTBO, TEI0, OO0BEM, arperaTHoOe COCTOSHHE
BEICCTBa, (PM3WYECKHE BCIMYHMHBI, CIUHUIBI H3MEPEHUS, CKOPOCTh, JHEPTHS,
Macca.

buonorus: kmerka, opraHu3M, OJKOocucTeMa, Owocdepa, MeTabOIH3M,
HACJICJICTBEHHOCTh, aBTOTPOMHBIA M reTepOoTpOGHBIH THUI MHTAaHHSA, OpOKEHHE,
dboTocuHTE3, IbIXaHHE, OCJIKH, YIVIEBOABI, JKHPbI, HYKJICHHOBBIC KHCIIOTHI,
(bepMeHTHI.

['eorpadus: moie3HbIe HCKOITaeMbIE, TOTUINBO.

TexHONIOrHUs: MHIIEBBIE MPOAYKTHI, OCHOBBI PAallMOHAIBLHOIO ITHTAHU,
MOIOIIUE CPEJICTBA, MaTepUaIbl U3 HCKYCCTBEHHBIX U CHHTETUYCCKUX BOJIOKOH.

11 KVIACC

OBIIAA 1 HEOPTAHUYECKASA XUMUA

Teopernueckue OCHOBbI XMMHH.

AtoMm. CocTaB aTrOMHBIX saep. XUMHUECKHN anemMeHT. M3oronel. CtpoeHne
AIIEKTPOHHBIX 00O0JIOYEK aTOMOB, KBAHTOBBIC YKCJIA. JHEPreTUUYECKUE YPOBHHU U
noaypoBHHU. AToMHbIe opOuTanu. Kinaccudukaims XuMHUIeCKIX 3JIEMEHTOB (S-, p-,
d-, f-snmementsl). PacrmpeneneHue dJIEKTPOHOB IO ATOMHBIM  OpOUTAJISIM.
DJIEKTPOHHBIE KOH(PUTYpAIIUU aTOMOB 3JIEMEHTOB MEPBOr0O—UETBEPTOrO MEPHUOJIOB
B OCHOBHOM W BO30YXXJIEHHOM COCTOSIHUH, JJICKTPOHHBIC KOH(UTYypalud HOHOB.
DIIEKTPOOTPUIIATEIILHOCTb.

ITepunonnueckuit 3akoH u lleproanueckas cucremMa XMMUUYECKUX JIEMEHTOB
JA.N. MenneneeBa. CBsi3b nepuoanueckoro 3akona u llepuonnueckoil cuctemsl
XAMHUYECKUX JOJIEMEHTOB C COBPEMEHHOM TEOpHEH CTPOCHUS  aTOMOB.
3aKOHOMEPHOCTH M3MEHEHHS CBOMCTB XUMUYECKHUX JIEMEHTOB U 00pa3yeMbIX UMHU
MNpPOCTBIX M CJOXHBIX BEIIECTB MO TrpynnaM ¢ IepuoAaM. J3HayYEHUeE
nepuoauueckoro 3akoHa /[.M. Menneneesa.

XuMHUYeCcKass CBsI3b. BHIBI XMMHYECKON CBSI3U: KOBAJICHTHAs, WOHHAas,
MeTanyeckas. MexaHu3Mbl 00pa3oBaHUs KOBAJCHTHOW CBSI3U: OOMEHHBIN U
JIOHOPHO-AKIENTOPHBIN. JHEPTUsl U JJIMHA CBSI3U. [0NspHOCTD, HAITPABIECHHOCTH U
HACBIIIAEMOCTh KOBAJICHTHOM cBsA3U. KparHeie cBs3u. Bogoponnas CBs3b.
MexmoneKyIsapHbIe B3aUMOICUCTBHUS.

BaneHTHOCT, W BaJ€HTHBIE BO3MOXXHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOU
CTPYKTYPBI MOJICKYJI C UX T€OMETPUUECKUM CTPOCHHUEM (Ha MpUMEpPE COCTUHECHUIN
AJIEMEHTOB BTOPOTO MEPUOJIA).
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[IpencraBiieHre 0 KOMIUIEKCHBIX coeIMHEHUAX. COCTaB KOMIUJIEKCHOTO MOHA:
KOMILJIEKCOOOpa3oBareb, JHUraHIbl. 3HAYCHUE KOMIUIEKCHBIX COEIUHEHUN.
[loHATHE O KOOPAMHALIMOHHON XUMUH.

BemecrBa  MONEKYJIAPHOTO UM HEMOJIEKYJSPHOTO  CTPOCHUA.  [HIIbI
KPUCTAJUIMYECKUX PEMIETOK (CTPYKTYpP) M CBOMCTBA BELIECTB.

[Tonarue o aucnepcHbix cucremax. MctunHbie pactBopsl. [IpencraBienue o
KOJUIOMJHBIX pacTBopax. CrocoObl BBIpAXEHUS KOHIIGHTPALIMM PpPaCTBOPOB:
MAacCOBasi JOJIsI BEIIECTBA B PACTBOPE, MOJISIPHAS KOHIEHTpauus. HaceleHusie u
HEHACBIIIEHHBIE PACTBOPHI, pACTBOPUMOCTh. KpucTammoruaparsl.

Knaccudukanusa 1 HOMEHKIaTypa HEOPraHUYECKUX BEIECTB. TpUBHUATILHBIC
HAa3BaHUs OTJAEJIbHBIX MPEACTABUTEICH HEOPTaHUYECKUX BELIECTB.

Knaccudukaiuysa XuMuueckux peakiuii B HEOPraHWYECKONH U OpraHuYeCKOM
XAMHUU. 3aKOH COXPAHECHMUSI MACChl BEUIECTB; 3aKOH COXPAHCHUS W NPEBPALICHUA
SHEPIUM MPU XUMUYECKUX peakiusax. TernnoBbie 23 (HEKTHl XUMUYECKUX PEaKIUU.
TepMoxumMuyecKkue ypaBHEHUS.

CKOpOCTh XMMHYECKOM peakiuu, €€ 3aBUCUMOCTh OT Pa3IMYHBIX (HaKTOPOB.
['oMOreHHbIE U reTEPOreHHbIE peakuu. Karanns u katanu3aTtopsl.

O6paTtuMble U HeoOpaTUMbIEC peaklni. XUMHUeckoe paBHoBecue. KoHcTaHnTa
XAMHUYECKOTO paBHOBeCUA. DakTOpbI, BIMSIONIME HA IOJOXKEHUE XUMHUYECKOTO
paBHOBECHUS: TeMIEpaTypa, JaBICHUE U KOHIIEHTPAlMU BEIIECTB, YYACTBYIOIINX B
peakuuu. [Tpunuun Jle [larense.

Onektponutuyeckas aucconuanus. CuibHble W cIaOble  3JIEKTPOJIUTHI.
Crenensp aucconmanuu. Cpena BOIHBIX PACTBOPOB: KHCIOTHAs, HEUTpaibHAasd,
mienoyHasi. Bomopoausiii mokazatens (pH) pactBopa. I'maponu3s coneit. Peakiiuu
MOHHOTO OOMEHa.

OKHUCIUTENBbHO-BOCCTAHOBUTENIbHBIE ~ peakiuu.  CTeneHb  OKUCIIEHUS.
OkucnuTens M BOCCTAHOBUTENb. [Ipomecchl OKHCIEHHST W BOCCTAHOBJICHUSI.
BaxHelme OKUCIUTENM W BOCCTAHOBUTENIU. MeToa 3JIEKTPOHHOro OasaHca.
DIEKTPOJIN3 pacTBOPOB M PACIIABOB BEILIECTB.

OKCIIEpUMEHTAIbHBIE METOJbl HM3YYEHHsI BEIIECTB M HUX MPEBPAICHUMN:
pa3oKEHHE TEPOKCHJAa BOJOPOJA B MPUCYTCTBUM KaTalIM3aTropa, MOJIENH
KPUCTAJUIMYECKUX PEHIETOK, MPOBE/ICHNE PEaKIMii HOHHOTO0 OOMEHa, ONpeiesieHUue
Cpeabl PacTBOPOB C MOMOIIBIO MHIWKATOPOB, M3YUYCHHUE BIMSHUS PaA3JTMUYHBIX
(GakTOpoB Ha CKOPOCTh XWMHYECKOW PpEAKIMU M TMOJOKEHHE XUMHYECKOTO
pPaBHOBECHSL.

Heopranuueckass xXuMusl.

[Tonoxxenne HemetaiuioB B llepuonndeckor CUCTEME  XHMHUYECKHUX
anemenToB J[.U. MenneneeBa u 0COOEHHOCTH CTpOEHUS WX aTOMOB. Du3ndecKue
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CBOMCTBa HEMETAJUIOB. AJIJIOTPONUS HEMETAJUIOB (Ha MpUMEpe KHUCIOPOJa, CEPHI,
dbocdopa u yriaepona).

Bonopon. Ilomydenne, ¢usnueckre W XUMUYECKHE CBOWCTBA: PEAKIUU C
METaJUIAaMA W  HEMETAJUIaMH, BOCCTAHOBUTEIbHBIE CBOMCTBA. ['mapuiasbl
TonIMBHBIE AJIEMEHTHI.

["anorensl. Haxoxnenuwe B mpupoje, crnocoObl MOdydeHus, (GU3n4ecKue u
XUMUYECKUE CBOKCTBA. ['amoreHoBoAOpoAbl. BaxkHelme KUCIOpOACOoAepKallne
COEJIMHEHHUs TranoreHoB. JlabopaTopHble W MPOMBIIUIEHHBIE CIIOCOOBI MOJYYEHHUS
rajgoreHoB. [I[puMeHeHre rajJoreHoB U UX COSAUHEHUN.

Kucnopon, o3oH. JlabopaTopHble M MPOMBIIIJIEHHBIE CIIOCOOBI MOJIYYECHUS
kuciopoaa. @U3NUECKUe U XMMUYECKUE CBOMCTBA M NMPUMEHEHHUE KHUCJIOpoAa U
030Ha. OKCUIBI U IEPOKCUBL.

Cepa. Haxoxnenue B npupojie, CIOCOOBI MONy4eHUs, (U3UUECKue U
xumuueckue cBoiictBa. CepoBoaopona, cyiabduasl. Oxcun cepoi(IV), okcua
cepbl(VI). Cepuucras u cepHas KHCIOThI U uX coiid. OCOOEHHOCTH CBOWCTB
CEpHOU KUCIIOThI. [[puMeHeHne ceprl U €€ COeTUHEHNN.

A3or. HaxoxxneHue B mpupoje, CHocoObl MOdy4yeHus, (U3HMUYECKUE U
XAMHUYECKUE CBOMCTBA. AMMMaK, HUTpUbl. OKCHIIBI a30Ta. A30TUCTAst U a30THAA
KHUCJIOTHI U UX coiu. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTHL. [IpuMeHeHue azoTa
U €r0 COCTMHEHHM. A30THBIC yI0OpEHMUS.

®ochop. Haxoxnenwe B mpupone, CHOCOOBI MOMy4deHUs, (U3HUYECKUE H
xumuueckue cBoiictBa. Dochuasl u gochun. Oxcunbl docdopa, dochopHas
kuciota u e€ conu. Ilpumenenue ¢ochopa u ero coeauHeHuil. PochopHbIe
ynoOpeHus.

VYrinepoa, HaxoXIAeHWE B NOpUpPOAE. AJUIOTPONHBIE  MOJIU(DHUKAIUU.
duznyeckne W XUMHYECKHE CBOWMCTBA MPOCTHIX BEIIECTB, O0OpPa30BaAHHBIX
yraepoaom. Oxcup yriepona(ll), oxcun yrinepona(IV), yrombHas kuciora u e
COJIM. AKTUBUPOBAHHBIA Yyroyb, aacopOuusa. Dymiaepensl, rpadeH, yriaepoaHble
HaHOTPYOKU. [IprMeHeHne MPOCTHIX BEIMIECTB, 0OPa30BaHHBIX YIJIEPOJOM, U €r0
COEIMHECHUM.

Kpemuuii. Haxoxaenue B mpupojie, CrnocoObl MOJy4YeHUs, (Pu3nuecKkue u
xumuyeckue cporictBa. Oxcun kpeMmHusi(IV), KpemHHeBasi KUCIIOTA, CUIMKATHI.
[IpumeHeHue KpeMHUs U ero coequHeHuit. CTeKs10, ero moJiydeHue, BUJIbl CTEKIIA.

[Tonoxenne MmetamioB B [leprnoandeckoil cucteMe XUMMUYECKHUX 3JIEMEHTOB.
OcCOOCHHOCTH CTPOSHHUS JJICKTPOHHBIX 000JIOYEK aToMOB MeTauioB. QOmue
¢dbuznyeckre cBoicTBa MeTauioB. [IpuMeHeHHe MeTaljioB B OBITY U TEXHHKE.
CnuiaBbl METaJIOB.
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DNEeKTPOXUMHYECKUN psAl  HanpsokeHuid  MertamuioB.  OOmme  crnocoOsbl

MOJTy4eHUS METaJJIOB: TUIPOMETAILTYPIus, MUPOMETAILTYPIHS,
anekrpometaiuryprus. [lonsatue o koppo3uu MetauioB. CrocoObl 3alUThl OT
KOPPO3HH.

OOmas xapakrepuctuka MertamioB [A-rpynmnsl [lepuonnyeckoil cucTeMsl
XMMHUYECKUX dJeMeHToB. Harpuil u kanuii: mnosyueHue, (QU3HYECKUE U
XUMHUYECKUE CBOMCTBA, IPUMEHEHUE MPOCTHIX BEILECTB U UX COCAUHEHUN.

OOmas xapakrepuctuka MetauioB IIA-rpynmer Ileprogudyeckoil cucTemsl
XUMUYECKAX DJJIEMEHTOB. Maramii W KaJblWi: TOJy4eHHe, (U3HYECKUE U
XUMHUYECKUE CBOWMCTBA, IIPUMEHEHUE IIPOCTBIX BEUIECTB M HX COCIUHEHUM.
XKécTkocTb BOJBI U CIOCOOBI €€ yCTpaHEHMUS.

AJroMuHUI: NOJlydeHue, (pU3ndeckre 1 XMMUYECKUE CBOWCTBA, IPUMEHEHHE
IPOCTOTO BEIIECTBA M €ro coeauHeHud. AM@oTepHbIE CBOICTBAa OKCHIA U
TUAPOKCUIA ATIOMUHUSA, TUAPOKCOKOMILIEKCHI AITFOMUHUS.

OOmiasi xapakTepucTHka MeTauioB 1oOouHbiXx mnoarpynn (b-rpymnm)
[lepuonueckoi CUCTEMBI XUMUYECKHUX JIEMEHTOB.

@u3nuecKne 1 XUMUYECKHE CBOMCTBA XpOMa M €ro coeauHeHnd. OKCHIBI U
ruapokcusibl xpoma(ll), xpoma(lll) m xpoma(VI). Xpomarsl U auXpoMaThl, HX
OKHCIIUTENIbHBIE CBOMCTBA. [lonyueHne u npuMeHeHne xpoma.

duznyeckne M XUMHYECKHME CBOWCTBA MapraHia M €ro COCAUHEHUM.
Baxneiimme coenunenuss wMapranna(ll), wmapranma(IV), wmapranana(VI) wu
mapranua( VII). Ilepmanranat kanus, €ero OKMCIUTENbHbIE CBOMCTBA.

@u3nuecKne U XUMHUYECKHE CBOWCTBA JKEJie3a U ero coequHeHnii. OKCuapl,
ruapokcusl U conu xeneza(ll) u xenesa(lll). Ilonyuenue u npuMeHeHue xemne3a
U €ro CIUIaBOB.

DU3NYECKUE U XUMUYECKHE CBOMCTBA MEIU U €€ coenuHeHui. [loyuenue u
MIPUMEHEHUE MEU U €€ COEUHEHHUN.

[Muuk: momydyeHue, (U3MUECKUE W XUMUYECKHE CBOMCTBA. AMQOTEpHBIE
CBOMCTBA OKCHJIA U TUIPOKCUA IMHKA, TUAPOKCOKOMIUIEKCHI HMHKA. [I[puMenenue
UHKA U €r0 COeIUHCHUH.

DKCNEepUMEHTAIbHBIE METOJbl M3Y4YEHHUsS BEIIECTB W HUX MpEBpaIleHU:
n3yueHue oOpaslloB HEMETAUIOB, roOpeHue cephl, ¢docdopa, kene3a, MarHus B
KHCJIOPOJAE, M3Yy4YEHHE KOJUIEKUMA «MeTtaiuibl M CIUIaBbD», B3aWMOJEWCTBUE
HIEJIOYHBIX M IIEJTOYHO3EMENIbHBIX METAJUIOB C BOJOM (BO3MOKHO MCIIOJIb30BAaHUE
BHJIEOMATEPHUAIIOB), B3aUMOJCHCTBUE LIMHKA M KEJe€3a C PacTBOPAMH KHCIOT U
HIEI0YEH, KaYECTBEHHBIE PEAKIIMM HA HEOPTaHUYECKNE aHUOHBI, KATUOH BOJAOPOJA
YW KAaTHOHbl METAaJVIOB, B3aUMOJICEMCTBUE THUJIPOKCUIOB AIIOMUHUSA MU ILHMHKA C
pacTBOpaMM KHUCIOT M LIEJNOYEH, PEIICHUE 3KCIEPUMEHTANBHBIX 3a/1a4 [0 TEMaM
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«l"anorens», «Cepa u e€ coeguHeHUs», «A30T U (Hochop U UX COCAUHEHUSD,
«MeTansl M1aBHBIX MOATPYII, «MeTasibl MIOOOYHBIX MOATPYIIID.

XHMUA U KU3Hb.

Ponb xumMuu B 00ecrie4eHuu yCTOMYMBOIO pa3BUTHUs yenoBedecTsa. [lonsTue
O Hay4YHBIX MeETOAAaxX IIO3HAHUSA M METOJNOJIOTMM HAy4YHOIO0 HCCIIETOBAHUS.
Hay4Hnble IpuHLIMIBI OpraHu3aluy XUMUYECKOIO IIPOU3BOACTBA. [IpoMbIleHHbIE
CHOCOOBI MOTYYEHHs] BAKHEHIIMX BEIIECTB (Ha MpUMEpPE MPOU3BOJCTBA aMMHAKa,
CEpHOM KHUCIOThI, MeTaHoJa). [IpoMbIuIeHHbIE CITOCOOBI MOIYYEHUSI METAJUIOB U
CIUIaBOB. XMMHUYECKOE 3arpsA3HEHHUE OKPYKAIOLIEH CpeNbl U €ro IOCIEICTBUS.
Posib xumMuu B 006ecrie4eHuH SHEPreTHIeCKON O€30MaCHOCTH.

Xumusg M 310pOoBbe 4esoBeKa. JlekapcTtBeHHble cpeacrtBa. [IpasBuna
VICIIOJIb30BaHUs JIEKAPCTBEHHBIX IIpenapaToB. Posib XUMUHM B pa3BUTUU MEIULIUHBI.

XWMHMSI THIIKA: OCHOBHBbIE KOMITIOHEHTHI, TUIIEBbIE 100aBKHU. Ponb XxumMuu B
oOecIieueHUH ITUIIEBOI OE€30MaCHOCTH.

Kocmernueckue u mnapgromepHbie cpenctBa. beitoBas xumus. [lpaBuna
0€30M1acHOr0 HCIMOJIb30BaHMU IMpPEnaparoB OBITOBOW XUMHHM B IIOBCEIHEBHOMU
KU3HU.

XUMHSI B CTPOUTENBCTBE: BAKHEUIINE CTPOUTEIbHBIE MaTepuaibl (LEMEHT,
0eTOH).

XuMus B CeNbCKOM X03siicTBe. OpraHnyeckue 1 MUHEpaJIbHbIE YA00PEHNUS.

CoBpeMeHHbIE KOHCTPYKLIMOHHBIE MAaTepuaibl, KPAaCKH, CTEKJIO, KEpaMHKa.
Marepnansl 1 aneKTpoHuKU. HaHoTexHOMOrMN.

Pacuérnsie 3anaun.

Pacuérbl: Macchl BellecTBa WM 00bEMa ra3oB MO MU3BECTHOMY KOJHUYECTBY
BElIeCTBa, Macce WM O00BEMY OJHOrO U3 YYacCTBYIOIIMX B PEAKIMH BEILECTB,
macchl (00BbEMa, KOJMMYECTBa BEIIECTBA) MPOAYKTOB pEaKLUHU, €CIU OJHO U3
BEILIECTB HMMEET MNpUMECH, Macchl (00BEMA, KOJIMYECTBA BELIECTBA) MPOJIYKTa
peaKkuu, €CIM OJHO M3 BEIIECTB JAHO B BHUJAE pacTBOpa C ONPEACIEHHOU
MacCOBOM JIOJIEd PACTBOPEHHOTO BEIIECTBA, MACCOBOM JOJM W MOJISIPHOM
KOHIICHTPALlMM BEIECTBA B pPacTBOpe, JOJM BbIXOAA NPOAYKTA PEAKLUUHU OT
TEOPETUYECKH BO3MOKHOTO.

MexnpeaMeTHble CBA3H.

Peanuzanmss  MEXNpeAMETHBIX CBA3€H MNpU  HW3YyYEHUH oOOmed
HEOpraHW4YecKol XUMHUM B 11 Kiacce ocyIIecTBISIETCS YEPE3 UCIOJIb30BAHUE KAK
OOIIMX €CTECTBEHHO-HAYYHBIX MOHATHH, TaK U MOHITHHA, TPUHATHIX B OTAEIHHBIX
IIPEAMETaX ECTECTBEHHO-HAYYHOT'O IIUKJIA.
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OOmue ecTeCTBEHHO-HAYYHBIC TIOHATHUS: SIBJICHHUE, HAYIHBIA (PaKT, THIIOTE3A,
TEOpHsl, 3aKOH, aHaJM3, CUHTE3, KJIACCU(PHUKAIIWS, TEPUOJTUIHOCTh, HAOJIOICHHUE,
U3MEpPEHUE, SKCIICPUMEHT, MOJIENb, MOCITUPOBAHHE.

®dwuszuka: Marepus, MHKPOMHpP, MaKpOMHp, aTOM, DJJICKTPOH, IPOTOH,
HEHUTPOH, NOH, U30TOIBI, PATUOAKTHBHOCT, MOJICKYJIa, SHEPTETHICCKHI YPOBEHD,
BCIIIECTBO, TEJIO, OOBEM, arperatHoe COCTOSIHME BEIIECTBA, WJCAIBHBIA Ta3,
(u3nvecKre BEIMYNHBI, SMHUIIBI U3MEPEHHUS, CKOPOCTh, SHEPTHS, Macca.

buonorus: kieTka, opraHus3M, 3KOCUCTeMa, Onocdepa, MeTadoIm3M, MaKpO-
¥ MHKPODJIEMEHTBI, OCIIKH, JKUPBI, YTIIEBOABI, HYKJICHHOBBIC KUCIIOTHI, ()EPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEIIIECTB M MMOTOK SHEPTUHU B IKOCHUCTEMAX.

['eorpadusi: MUHEpabl, TOPHBIE TIOPOJIBI, TIOJIE3HBIC MCKOMaeMbIe, TOIUIHBO,
pecypcehl.

TexHOJNIOTHS: XUMUYECKasi MPOMBIIUICHHOCTh, METAJUTYPrHUsi, CTPOUTEIbHBIC
MaTepUaIbl, CEIbCKOXO3IMCTBEHHOE MPOM3BOJICTBO, MUIICBAs MPOMBIIUICHHOCTD,
dapmarneBTHUECKAS MIPOMBIIIJICHHOCTD, MIPOU3BOJICTBO KOCMETHYECKHUX
IpernapaToB, IPOMU3BOJICTBO KOHCTPYKIMOHHBIX MaTepUaioB, dSJICKTPOHHAs
IIPOMBIIIJICHHOCTh, HAHOTEXHOJIOTHH.
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I[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHM A [TPOI'PAMMBI 110 XMUMHWN
HA YI'JIYBJIEHHOM YPOBHE CPE/IHEI'O OBIIET'O OGPA3OBAHIMA

JIMYHOCTHBIE PE3YJIBTATBI

B cooTBeTcTBHM ¢ CHCTEMHO-IEATEIHLHOCTHBIM IOAXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3yJIhTAaTOB OCBOCHHS TpeIMeTa «XHUMHS» Ha YPOBHE CPETHETO
oOmiero o0pa3oBaHUsl BBIJIETICHBI CIEAYIOUIME COCTaBISIONIME: OCO3HAHHE
OOYyYaIOIIMMHUCSL POCCUICKON TpaKJAaHCKOW HMAEHTUYHOCTH; TOTOBHOCTH K
CaMOpPa3BUTHUIO, CAMOCTOATEILHOCTH U CAMOOTIPEACIICHUIO; HATMYNE MOTHUBALIUU K
OOy4EeHHIO; TOTOBHOCTh M CIOCOOHOCTh OOYYalOIIUXCS PYKOBOJCTBOBATHCS
NPUHATBIME B OOIIECTBE TIpaBWJIaMH W HOPMaMHU IIOBEICHUS;, HAIAYUE
MIPaBOCO3HAHUS, YKOJIOTHYECKON KYJIbTYPhI; CHOCOOHOCTD CTaBUThH IIEJIM U CTPOUTH
YKU3HECHHbIC TITaHBbI.

JIM4HOCTHBIE pe3yJdbTaThl OCBOCHUSA TMpeaMeTa «XHUMHUS»  OTpakaroT
c(hOpPMHPOBAHHOCTh OIBITa ITO3HABATECIABHON M TMPAKTHYCCKOW EATCIHLHOCTH
0Oy4Jaronuxcs B MPOIECCE peanu3ai 00pa3oBaTeIbHON AeATeIbHOCTH.

JIn4HOCTHBIE pe3yNbTaThl OCBOCHUSA TMpeaMera «XHUMHUS»  OTpakaroT
c(hOpPMHUPOBAHHOCTh OIbITA TO3HABATEIHLHON M MPAKTHYECKOW JEATEeIbHOCTH
oOyyJarommxcsi B MpOoIEcce peain3alui o0pa3oBaTeIbHON AESTEIbHOCTU, B TOM
YHCIie B YaCTHU:

1) rpaxaaHCKOro BOCIIMTAHNS

OCO3HAHMS 00YYaIONUMHUCS CBOMX KOHCTUTYIIMOHHBIX MPaB M 00S13aHHOCTEH,
YBaXEHUS K 3aKOHY W MTPABOTIOPSIKY;

MPEACTABIICHUSI O CONMAIBHBIX HOpPMax U TpaBUIaX MEKINYHOCTHBIX
OTHOIIICHUH B KOJUICKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOW JEATEILHOCTH TMPU CO3JIaHHUH
y4eOHBIX MPOEKTOB, PEIICHUN Y4€OHBIX M TMO3HABATENIbHBIX 3a/a4, BHITIOJHEHUU
XUMHUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh W TPUHAMATh MOTHWBBI, HAMEPCHHS, JIOTHKY W
apryMEHTBI IPYTUX MPU aHATU3E PA3IUYHBIX BUJIOB YUYEOHOU ACSITEIBHOCTH;

2) NaTPUOTHYECKOT0 BOCITUTAHUS:

IIEHHOCTHOTO OTHOIIEHUSI K MCTOPUYECKOMY U HAyYHOMY HACJICIUIO
OTE€YECTBCHHON XUMUH;

YBOXEHHUS K TPOIECCY TBOPUECTBA B OOJIACTH TEOPHUH W TMPAKTUIECKOTO
MPWIOKEHUS XUMHHU, OCO3HAHUS TOTO, YTO JIaHHbIE HAyKH €CTh pe3yJbTaT
JUTMTENIbHBIX ~ HAOMIOJEHUN, KPOMOTIMBBIX  OKCIIEPUMEHTAIBHBIX  IOUCKOB,
TIOCTOSTHHOTO TPY/1a YYE€HBIX U MPAKTHKOB;
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WHTEpeca M TMO3HABaTEIbHBIX MOTHUBOB B TMOJYYEHUU M TOCIEAYIOIIEM
aHanu3e WH(OpMaIMU O MEPEOBBIX JOCTHIKEHUSIX COBPEMEHHOM OTECYECTBEHHOM
XUMUU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPaBCTBEHHOI'O CO3HAHHUSI, STUYECKOTO OBEACHUS;

CIIOCOOHOCTH OIICHUBATh CUTYallUU, CBA3aHHBIE C XUMUYECKUMHU SIBIICHUSMH,
U MIPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh HA MOPAJIbHO-HPABCTBEHHbBIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHHMBATh CBOE IOBEJIEHWE M IMOCTYIKH CBOUX TOBapHUIIEH C
MO3UILIMNA HPABCTBEHHBIX U MPABOBBIX HOPM M C YUETOM OCO3HAHMSI TOCIIEICTBUN
IIOCTYIIKOB;

4) popMupoBaHus KyJIbTYPbI 310POBbSI:

MOHMMAHUSl LIEHHOCTEW 310poBOro u Oe3omacHOro oOpasza KU3HH,
HEO0OXOJMMOCTH OTBETCTBEHHOI'O OTHOILIECHHS K COOCTBEHHOMY (DHU3MYECKOMY U
IICUXUYECKOMY 3JI0POBBIO;

COOJIIOJIEHUsT TIpaBWJI OE€30MacHOr0 OOpaleHusi ¢ BellecTBaMU B OBITY,
ITOBCETHEBHOM KU3HH, B TPYAOBOM ACATEIBHOCTH;

NOHUMAaHUSl LEHHOCTH TPAaBWJI HMHAWBUAYAJIbHOTO M  KOJUJIEKTHBHOI'O
0€30MacHOro MOBEICHUS B CUTYallUAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIOJIEH;

OCO3HAHMS TOCHEACTBUN U HEMPUSITHS BPEIHBIX NMPUBBIUEK (YIOTpPEOICHHUS
QJIKOTOJIs, HAPKOTUKOB, KYPEHUS);

S) Tpy10BOr0 BOCIIMTAHMSI:

KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B  y4eOHO-UCCIEI0BATEIbCKON
NESATeTbHOCTH, OOIIECTBEHHO TMOJIE3HOM, TBOPYECKOW W JPYruxX BHAAX
NEeATEIbHOCTH;

YCTAHOBKM Ha AaKTUBHOE Yy4YacTH€ B PEUICHUM MPAaKTUYECKHX 3a/ad
COLIMAJIbHOM HANpaBJIEHHOCTHU (B paMKax CBOETO KJacca, MIKOJIbI);

MHTEpeca K MPAKTUYECKOMY M3YUYEHHUIO MPOPECcCuil pa3iIudyHOro poaa, B TOM
YHUCJIe HA OCHOBE MPUMEHEHUS TPEAMETHBIX 3HAHUI 110 XUMHUHU;

YBaXXEHHUS K TPYAY, JIOJAM TPyJa U Pe3yabTaTaM TPYAOBOU NESITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIMBUIYAJIbHOH TPaeKTOPHUU
oOpazoBaHus, Oyaymieil mpodeccur W peaau3aliuu COOCTBEHHBIX >KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEM K XMMHH, UHTEPECOB U
oTpeOHOCTEH 00IIeCTBa;

6) 3K0JI0rM4eCKOro BOCIIUTAHMSA

HKOJIOTUYECKH LEJIECOO0PA3HOr0 OTHOUIEHUS K MPUPOJIE KaK HCTOYHHUKY
CYILIECTBOBaHMS )KU3HHU HA 3EMIIE;
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MOHUMAaHUSl TJIOOAIBHOTO XapakKTepa SKOJOTMYECKUX MPOOJIeM, BIUSHUS
SKOHOMHYECKHUX MPOLIECCOB HA COCTOSIHUE TPUPOIHON U COLMATILHON CPEbI;

OCO3HAHUSI HEOOXOJAMMOCTH HCIOJIb30BAHUSL JOCTHXKCHUM XUMUU IS
pELICHUsI BONPOCOB PAMOHAIIBHOTO MPHUPOIOIOIb30BAHUS;

AKTUBHOTO HENPUATHS JCUCTBUH, NPUHOCIIIMX BPEHN  OKPYKAKOIIEH
NPUPOIHON cpelie, YMEHHsI MPOTHO3UPOBATH HEOJATONPUSATHBIE IKOJIOTHYECKUE
MOCJIEACTBUS MPEANPUHUMAEMBIX IEUCTBUN U MPEIOTBPALIATh HX;

HAJIMYKS PA3BUTOTO 3KOJIOTUYECKOTO MBIILUICHUS, SKOJIOTHYECKON KYIbTYPHI,
OIbITa JEATETbHOCTH JKOJIOTUYECKOU HaIpPABJICHHOCTH, YMEHUSA
PYKOBOJICTBOBaTbCS MMM B IO3HABATEJIbHOW, KOMMYHHKATUBHON M COLUAIBHOU
MPaKTUKE, CIOCOOHOCTH M yMEHHUS AaKTUBHO NPOTUBOCTOSTH HJICOJOTUU
xemodoOuu;

7) UEHHOCTH HAYYHOI'0 MO3HAHMS:

MHPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUA
HAyKU U 00IIECTBEHHON MPAKTUKH;

MOHUMAaHUsl CNeNUPUKH XUMHUM KaK HayKd, OCO3HaHUS €€ poJid B
GbopMUpPOBAaHUM PAIMOHATIBLHOIO HAYYHOTO MBIIIJICHUS, CO3JaHUMU IETIOCTHOIO
MpECTaBICHUS] 00 OKpYKalollleM MUpE KaK O €IUHCTBE MPUPOJbI U YEJIOBEKA, B
MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEH U pelIeHUH MpoOJieM COXpaHEHUS
MPUPOITHOTO PAaBHOBECHS,

yOeXKIEHHOCTH B OCOOOM 3HAYMMOCTH XHUMHHM JIJII  COBPEMEHHOM
UUBUJIM3AIUA: B €€ TYMAaHHCTUYECKOW HAIPABICHHOCTH W BAXKHOM pPOJM B
CO3JaHUM HOBOW 0a3bl MaTepUaJbHON KYJIbTYpbl, B PpELIEHUU TJIOOATBHBIX
npoOJieM yCTOMYHMBOIO PAa3BUTHS UYEIIOBEUECTBA — CBHIPHEBOM, SHEPreTHYECKOM,
MUIIEBON M DKOJIOTMYECKOW 0€30MacCHOCTH, B Pa3BUTUU MEIUIIMHBI, 00ECIICYCHUH
YCJIOBUM YCHENIHOTO TPY/ia U SKOJIOTHYECKH KOM(DOPTHOM KU3HHU KaKJIOTO YJICHA
00IIIeCTBA;

€CTECTBEHHO-HAYYHOM TPAMOTHOCTH: TMOHUMAHUSA CYIIHOCTA METOJI0B
MO3HAHUS, WCIIOJIB3YEMBbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJIb30BATh
MOJIy4aeMbl€ 3HAHUS JJIs1 aHAIN3a U OOBSICHEHUS SIBIICHUN OKPYIKAIOIIET0 MUpa U
MPOUCXOIAIIUX B HEM U3MEHEHUH, yMEHUS JIeIaTh 000CHOBAHHBIC 3aKIIOUCHUS Ha
OCHOBE HAay4yHbIX (AKTOB M HMEIOUIUXCSA JaHHBIX C IEJIbI0  TOJYyYCHUS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITETLHO HCIOJb30BaTh XUMHUYECKUE 3HAHUS IS
perieHus MpoOJIeM B peabHbIX KU3HCHHBIX CUTYaIIHSX;

MHTEpPECA K O3HAHUIO, UCCIIEI0BATEIbCKOM AEATEIbHOCTH;
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TOTOBHOCTU U  CIOCOOHOCTH K  HENPEpPhIBHOMY  OOpa3oBaHUIO U
caMO00pa30BaHUIO, K AKTUBHOMY IIOJyYE€HUIO HOBBIX 3HAaHMW 10 XHMHHU B
COOTBETCTBHHU C KU3HEHHBIMH ITOTPEOHOCTAMU;

UHTEpeca K 0COOEHHOCTSM TpyJa B Pa3IMYHbIX chepax mpodeccuoHaTbHON
NEeSATEIbHOCTH.

METAINIPEJMETHBIE PE3YJIBTATBI

MertanpeameTHble pe3yabTaThl OCBOSHHUS IIPOrPaMMbl IO XMUMUU Ha YPOBHE
CpeaHero oo01ero 00pa3oBaHus BKIIIOYAIOT:

3HaUYMMble g (QOPMHUPOBAHUS  MHUPOBO33PEHUS  OOYyYarOLIUXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEIMETHBIE) OOIICHAYYHBIE MOHATHUSA, OTPaKaIOIINe
LEJIOCTHOCTh HAy4YHOM KapTUHbI MHpa U CHEUU(PHUKY METOJOB IO3HAHUA,
UCIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO, SHEPIUsl, SIBICHUE,
polecc, CUCTEMA, Hay4YHbI (aKT, MPUHIUI, THUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TeopHsl, UccleqoBaHue, HAOIIOIeHNE, N3MEPEHUE, SIKCIIEPUMEHT U JIPYTHUE);

yHHUBEpCaJbHble y4e€OHbIE JEHCTBUS (IIO3HABATEJIbHbIE, KOMMYHUKATHUBHBIC,

peryJsiTUBHbBIC), o0ecreunBaroIIme dbopmupoBaHue GbyHKIIMOHATBHON
IPaMOTHOCTH M COITMATIBHOM KOMIETEHIIMN 00y4YaroInXCs;
CIIOCOOHOCTD oOyyJarommxcs UCIIOJIb30BaTh OCBOECHHBIE

MEXIMCIUIUIMHAPHBIC, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEpPCAIbHBIC y4eOHbIC
JICVCTBUS B IO3HABATEIILHON U COLUAJIBHOM MPAKTHKE.

MeranpeagMeTHbIE Pe3ybTaTbl OTPAXKAKOT OBJIAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHMKATUBHBIMU U  PETYJATUBHBIMU
JICUCTBUSIMHU.

ITo3HaBaTe/ibHbIE YHMBEPCAJbHBIE YUeOHbIe HeiiCTBUS

1) 0a3oBble JIOrH4YecKmre JAecCTBUSI:

CaMOCTOSITeIbHO  (OPMyJIHpOBaTh W aKTyaJIU3UpPOBATH  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONPENCNIATh LENU JCITEIbHOCTH, 3aJaBas NapaMmeTpbl W KPUTEPUU HX
JIOCTUXKEHUSI, COOTHOCUTD PE3YJIbTAThI AEATEIBHOCTH C MOCTABICHHBIMU LIEJISIMU;

WCIMOJIb30BaTh IMPHU OCBOCHUM 3HAHWM MPUEMBI JIOTMYECKOTO MBIILICHUS:
BBIJICJISITh XapaKTEPHbIE MPU3HAKKU TOHSATUA W YCTAHABIMBATh WX B3aUMOCBS3b,
WCITOJIb30BAaTh COOTBETCTBYIOIINE TIOHSTHS JIJIsl OOBSICHEHUS OTAEIbHBIX (DaKTOB U
SIBIICHUH;

BBIOMpaTh OCHOBAHUSI M KPUTEPUU JJis KiIacCU(PUKAIIMU BEIIECTB U
XAMUYECKUX PEAKLINM;
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yCTaHaBJIMBAaTh MPUUYMHHO-CIEJICTBEHHbIC CBSI3M MEXAY H3ydaeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTUYECKUE pacCykaeHus (MHIYKTUBHBIC, JACIYKTUBHBIC, II0
aHAJIOTMH), BBIABIIATH 3aKOHOMEPHOCTH W NIPOTHUBOPEYHS B PACCMATPUBAEMBIX
SBIICHUSX, (DOPMYIHPOBATH BHIBOABI U 3aKIIOUCHHS,;

MPUMEHSTH B IMpOIecCe MO3HAHUS UCIOJIb3yeMble B XUMUU CHUMBOJIMYECKHE
(3HAKOBBIE) MOJIENH, TPEOOPA3OBHIBATH MOJIENbHBIE MPEICTABICHUS — XUMUYECKUN
3HaK (CHMBOJI) DJEMEHTa, XHUMHuYeckas (opMyna, ypaBHEHHE XUMHUYECKOU
peakuu — MpH PEIICHWH Y4eOHBIX IMO3HABATEIbHBIX W TMPAKTUYECKUX 3a]ad,
NPUMEHSTh Ha3BaHHbIE MOJCIIbHBIC TIPEJICTABIICHHUS ISl BHISABICHUS XapaKTEPHBIX
IPU3HAKOB U3yYaeMbIX BEIIECTB U XMMHUECKUX PEaKIIUM.

2) 6a3oBbIe HCCIIeA0BATEIbCKHIE eliCTBHS:

BJIAJETh OCHOBAMH METOJIOB HAYYHOTO MO3HAHUS BEIIECTB U XUMHYECKHUX
peaKkuu;

(GopMyIMpoBaTh LEIH U 3a/1a4l UCCIEA0BaHNUs, UCIIOIb30BaTh IOCTABJICHHbBIE
U CaMOCTOATEIbHO C(OPMYJIUPOBAHHBIE BOMNPOCHl B KauecTBE HMHCTPYMEHTA
MO3HAHUSA U OCHOBBI JJiA (DOPMUPOBAHMS TUIIOTE3bl MO MPOBEPKE MPABUIBHOCTU
BBICKA3bIBAEMBIX CYXJICHUN;

BJIAJETh HABBIKAMU CAMOCTOSTEIBHOIO IUJIAHUPOBAHUS M IPOBEACHHS
YUEHUYECKUX HKCIEPUMEHTOB, COBEPILIEHCTBOBATh YMEHUS HAOII0aTh 32 XOIOM
npolecca, CaMOCTOSATENIbHO MPOrHO3UPOBATh €ro pe3ysbTaT, (popMyIHMpoBaTh
000011I€HHS ¥ BBIBOJIbI OTHOCUTENBHO IOCTOBEPHOCTH PE3YJIbTATOB UCCIEIOBAHUS,
COCTaBJISITh 0OOCHOBAHHBIA OTYET O MPOACIAHHON padoTe;

npuoOpeTaTh OMBIT YYEHWYECKOW HCCIENOBATENLCKOW U MPOEKTHOM
NESTEIbHOCTH, MPOSBIATH CIHOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIbHOMY
IOUCKY METOJIOB pELIEHUs NPaKTHUUECKUX 3a7ayd, HPUMEHEHHUIO pa3iIHyYHBIX
METO/I0B [TO3HAHMS.

3) pabora ¢ uHpopmManmei:

OPUEHTHPOBAThCSI B PAa3JIMYHbIX HCTOYHUKAX HWH(popMauuu (Hay4yHO-
NOMYJIsSIpHAasl JUTepaTypa XMMHUYECKOTO COJIEp)KaHus, CIPaBOYHBIE MOCOOuS,
pecypcbl HTepHeTa), aHaMM3UpOBaTh UHPOPMALIMIO PA3IUYHBIX BUIOB U (HOpM
Mpe/ICTaBIICHNUS, KPUTHUYECKU OLICHUBATh eé JIOCTOBEPHOCTh u
HEMPOTUBOPEUUBOCT;

(GbopMyIupoBaTh 3aMpOChl U MPUMEHATh Pa3JIMYHbIE METOAbl MPU TOUCKE U
orbope wuHPOpMaNKK, HEOOXOIMMOW 11 BBIMIOJHEHHS yYeOHBIX 3amad
OIPEIECIIEHHOTO TUTIA;

npuoOpeTaTh OMBIT HCIOJIB30BaHUS HH(POPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHI U Pa3IMYHBIX TOUCKOBBIX CUCTEM;
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CaMOCTOATENIbHO  BbIOMpATh  ONTUMANbHYIO  (OpMY  IPEACTABICHUS
uHpopmaruu (cxemsl, rpaduKu, JUArpaMMbl, TaOJIUIIbI, PUCYHKH U IPYTHE);

UCIIONBb30BaTh HAYYHBIA S3BIK B KayecTBE CpEACTBa mpu paboTe ¢
XUMHUYECKOM HMHpOpManueil: NpUMEHATh MEXNpeAMeTHble (pusuueckue u
MaTeMaTHYeCKUE) 3HAKU U CUMBOJIBI, (hOpMYIIbI, a00peBUATYpbI, HOMEHKIATYPY;

HCIIOJIB30BATh 3HAKOBO-CUMBOJINYCCKHUC CPCACTBA HATJTIATHOCTH.

KOMMyHl/IKaTHBHLIe YHUBEPCAJIBHBIC yqeﬁnme HeﬁCTBHﬂ:

3aJ1aBaTh BOMPOCHI IO CYIIECTBY 00CYk1aeMOM TEMbI B XO/1€ JUAJIOTA WU/UIH
JMCKYCCHUH, BBICKa3bIBaTh UJI€H, (DOPMYIUPOBATH CBOU MPEIJIOKEHUS
OTHOCHUTEJIBHO BBINOJHEHHS IPEMIOKEHHON 3a/1a4H;

BBICTYIIaTh C TPE3CHTAIUEH pEe3yIbTaTOB ITO3HABATEIBHOU JCSITCIBHOCTH,
MIOJTYYCHHBIX CAMOCTOSATEIEHO MJIH COBMECTHO CO CBEPCTHHKAMH TIPH BBHIMTOJTHEHUT
XUMHUYECKOTO JKCIEPUMEHTa, MPAKTUYECKON pabOThl MO MCCIEIOBAHUIO CBOMCTB
M3y4aeMbIX BELIECTB, peaanu3aluu yueOHOTo MpoeKTa, U PopMyIUpPOBATH BHIBOJIBI
10 pe3yJIbTaTaM IPOBEACHHBIX HCCIACAOBAHUMN IMyTEM COTJIACOBAHMS TO3UIMNA B
X0J1€ 00CYX/IeHUSI 1 0OMEHAa MHEHUSIMH.

PeryasiTuBHbIC yHUBeEpPCAJbHbIEe YUeOHbIe 1eliCTBHS:

CaMOCTOSITEJIbHO IUIAHUPOBATh MU OCYIIECTBIISITh CBOIO IO3HABATEIBHYIO
JEATEIIbHOCTh, OMNpeaensis €€ [eau M 3ajadyd, KOHTPOJIUpOBaTh W IO Mepe
HEOOXOJAMMOCTA KOPPEKTHUPOBATh MpEAjaraéMblii  ajiropuT™M JACHCTBUN TpHU
BBITIOJTHEHUU Y4YEOHBIX U HCCIENOBATEIbCKUX 3aj]ady, BbIOMpaTh Haubosee
3 PeKTUBHBIN CMOCO0 HUX pElIeHHS ¢ YY4ETOM MOJIyYeHUsS HOBBIX 3HAHUU O
BEILIECTBAX U XUMUYECKHUX PEAKIIUSAX;

OCYUIECTBJISITh CAMOKOHTPOJIb JESATEIBHOCTH HAa OCHOBE CaMoOaHaiu3a |
CaMOOLICHKH.

INPEAMETHBIE PE3YJIBTATBI

[IpeameTHbIE pe3yabTaThl OCBOCHUS MPOrpaMMBbl [0 XMMUU HA YIiIyOlIEHHOM
YpOBHE Ha YPOBHE CpeAHEero oOIero oOpa3oBaHHUs BKIIOYAIOT CHEIU(UUECKUe
JUIs yaeOHOTo npeaMeTa «XUMHUs HayuyHbIe 3HAHUS, YMEHUS U CIIOCOOBI ACMCTBUIM
[0 OCBOEHHIO, MHTEPHPETAUU U MpeoOpa3oBaHUIO 3HAHUM, BUABI 1E€ATEILHOCTH
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[0 TOJY4YEHHIO HOBOTO 3HAHMS M NPUMEHEHHUIO 3HAHUN B Pa3IMYHBIX Y4E€OHBIX
CUTyalUsX, a TAK)KE B PEaIbHbIX KU3HCHHBIX CUTYalUsAX, CBA3aHHBIX C XUMUEH. B
IIPOrpaMMeE II0 XUMHHM NPEAMETHBIE PE3YJIbTAaThl MPEACTABIEHB IO TOJIaM
W3Y4YCHHS.

10 KITACC

[IpeameTHble pe3ynbTaThl OCBOEHHS Kypca «OpraHudeckas XUMUS»
OTpaXaroT:

C()OPMUPOBAHHOCTh NPEJACTABICHUN: O MECTE W 3HAUYEHUU OPraHUYECKON
XUMHH B CHUCTEME E€CTECTBEHHBIX HayK M €€ POJM B OOECIEUEHUH YCTOWYUBOTO
Pa3BUTHA YEJIOBEYECTBA B PEUICHUH MPOOJIEM 3KOJOTHYECKON, SIHEPreTUUECKON U
NUIIEBOI 0€30MaCHOCTH, B PAa3BUTUU MEIUIMHBI, CO3JaHUU HOBBIX MAaTEPHAJIOB,
HOBBIX MCTOYHUKOB SHEPIUH, B oOecreueHnun PalMOHAIBHOTO
IPUPOJIONIOIb30BaHUS, B (POPMUPOBAHUM MHUPOBO33PEHUS M OOIIEH KyJIbTYpbl
YelOBeKa, a TakKe DSKOJOTMYECKM OOOCHOBAaHHOIO OTHOILEHUS K CBOEMY
3JI0POBBIO U IPUPOJIHOM CPENE;

BJIAJCHUE  CHUCTEMOM  XUMHUYECKHX  3HAaHWUWA, KOTOpas  BKJIKOYAET:
OCHOBOITOJIATAOIINE MMOHATUS — XUMUYECKUH JIEMEHT, aTOM, SIAPO U DJIEKTPOHHAS
o0oylouka aroma, S-, p-, d-aTOMHbIE OpOWUTaIM, OCHOBHOE U BO30YKIAEHHOE
COCTOSIHMSI aToMa, THOpuAM3alMs AaTOMHBIX OpOuTasnel, HWOH, MOJEKyJa,
BaJIEHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTD, CTETIEHb OKUCIICHHS, XUMHUYECKas CBA3b,
MOJIb, MOJISIDHAsI Macca, MOJISIPHBIA 00BEM, YIIEPOAHBIN CKENET, PyHKIUOHATbHAS
rpynna, pagukaig, CTPYKTypHble (opMysbl (pa3BEPHYTHIE, COKpalll€HHBIE,
CKEJIETHbIC), M30MEpHUsl CTPYKTypHas M MPOCTPAHCTBEHHas (reomeTpuyeckas,
ONTUYECKasi), W30MEPhbl, T'OMOJIOTMYECKHUN psii, TOMOJIOTH, YTJIEBOIOPOAIbI,
KHCIIOPOJ- U a30TCOAEpKAIlMEe OPraHUYECKUE COEIUHEHUs, MOHOMEp, MOJIUMED,
CTPYKTYPHOE 3B€HO, BBICOKOMOJIEKYJISIPHBIE COEIWHEHHS; TEOPUHU, 3aKOHBI
(nepuogmueckuit 3akon J[. M. MenneneeBa, Teopus CTPOCHHS OPTraHUYECKUX
BemecTs A. M. byTiiepoBa, 3aKOH COXpaHEHHsI MacChl BEIIECTB, 3a4KOH COXPAHEHUS
Y TpEeBpalICHUs DBHEPrUM TP XUMUYECKUX pEaKLMsIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH $3bIK XMMHUH, MUPOBO33PEHUYECKUE 3HAHUS, JIEKAIIME B OCHOBE
NOHUMAaHUSI TPUYUMHHOCTU U CUCTEMHOCTH XMMUYECKHUX SIBIICHUM; MPEACTaBICHUS
O MEXaHU3Max XWMHUYECKHX pEaKLUi, TEPMOJWHAMHYECKUX M KUHETUYECKUX
3aKOHOMEPHOCTSX UX MPOTEKaHUs, O B3aMMHOM BIIMSIHUM aTOMOB M I'PYIII aTOMOB
B MOJIEKYyJIax (MHAYKTUBHBIA U Me30MepHBIN 3pdexThi, opueHTanTs! 1 u Il pona);
(bakToJOrMYeCKUe CBEJCHMSI O CBOMCTBAaX, COCTaBe, MOJYYEHUH U 0O€30IacHOM
UCIIOJIb30BaHUU BaXXHEMILIMX OPraHWYECKUX BEIIECTB B OBITY U IPAKTHUECKON
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NEATEIbHOCTH  YeJOoBeKa, OOIMX  HAyYHBIX  MPUHIUIAX  XHMHUYECKOIO

MPOU3BOJICTBA (HA MPUMEPE MPOU3BOJICTBA METAHOJIA, ITepepadbOTKu HePTH);
c(hOpPMHPOBAHHOCTh YMEHHI: BBISBISATH XapaKTEPHBIC MPU3HAKU TOHSTHM,

YCTaHABIIMBATh MX B3aUMOCBS3b, MCIIOJIb30BATH COOTBETCTBYIOLIME IMOHATUS MPU

ONMCAHUN COCTaBa, CTPOCHHUSI U CBOMCTB OPTAHUYECKUX COCIUHEHHN;
c(hOpMHUPOBAHHOCTh YMEHHUIA:

UCIIOJIb30BaTh XUMHYECKYI0 CUMBOJIMKY JJISI COCTABIICHUSI MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAMEHHBIX B CKEJIETHBIX) (DOPMYIT OpraHUYECKUX
BEIIECTB;

COCTaBJISAITh YPaBHEHHSI XMMHUYECKUX PEAKIMI M PACKPBIBATh UX CYIIHOCTH:
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKIHMl  MOCPEACTBOM  COCTaBJICHUS
AJIIEKTPOHHOTO OallaHca JTUX peaKIMil, peakiuii HOHHOTO OOMEHa MyTEM
COCTaBJICHUSI MX MOJHBIX U COKPAIIEHHBIX MOHHBIX YPaBHEHUMN;

M3TOTaBJIIMBATh MOJEIM MOJIEKYJ OPraHWUYE€CKUX BEIIECTB ISl WILTIOCTPALAN
X XUMHYECKOT'O U IMPOCTPAHCTBEHHOTO CTPOCHMUS;

c(hOpPMHUPOBAHHOCTh YMEHUM: yCTaHABIMBATH MPUHAIJICKHOCTh M3yYEHHBIX
OpPraHMYECKUX BEIIECTB II0 HX COCTAaBY M CTPOCHHUIO K ONPEACIEHHOMY
KJIacCy/Tpynne COCIMHEHUM, JdaBaTb UM Ha3BaHMUS 10 CHUCTEMaTHYECKOU
Homenknarype (IUPAC) u npuBoauTh TPUBHAIBHBIE HA3BAHUS MJIA OTACIIBHBIX
MPEICTaBUTENICH OPraHUYECKUX BEIIECTB (ITHIICH, alleTHIICH, TOJIYOJ, TJIMIEPHH,
ATWJICHTJINKOIb, (eHos, (GOopMaibIerul, aneTaabJIeruj, aieToH, MypaBbUHas
KHMCJIOTa, YKCYCHasi KUCIIOTa, CTEAPUHOBASI, OJICMHOBAsI, NaIbMUTUHOBAsI KUCJIOTHI,
[JIMIUH, aJaHuH, MajabTo3a, (PpyKTO3a, aHWUIWH, AUBUHWI, U30MPEH, XJOPOIPEH,
CTUPOJI U JPYTHUE);

chOPMHUPOBAHHOCTh yMEHUS ONPEAENSATh BHJI XWMHUYECKOW CBS3U B
OpraHMYECKUX COCIMHEHMSX (KOBAJICHTHAas W HOHHAs CBSA3b, G- U T-CBA3b,
BOJIOPOJIHAS CBSI3b);

c(hOpMUPOBAHHOCTh YMEHHUS MNPUMEHATH TOJIOKEHUSI TEOPUH CTPOCHUS
opranndeckux BemectB A. M. bytiepoBa ais 00bICHEHHs 3aBUCUMOCTH CBOMCTB
BEIIIECTB OT UX COCTaBa U CTPOCHUS,

chOpMUPOBAHHOCTh ~ YMEHHH  XapaKTepu3oBaThb  COCTaB, CTPOCHHE,
dbuznyeckrue M XUMHYECKHE CBOMCTBA TUMHYHBIX MPEACTABUTENICH Pa3IMUHBIX
KJIACCOB OPraHWYECKUX BEIIECTB: aJIKAHOB, IIMKJIOAIKAHOB, aJIKEHOB, aJKaJUEHOB,
AJKUHOB, AapPOMATHYECKUX VYTJIEBOJOPOAOB, CHUPTOB, albJAECTHIOB, KETOHOB,
KapOOHOBBIX KUCJIOT, MPOCTHIX M CIOXKHBIX 3(DUPOB, )KUPOB, HUTPOCOCAUHEHUIN U
aMUHOB, aMHHOKHUCIIOT, OEJIKOB, YTIJEBOJOB (MOHO-, - W TOJHCAXapHIOB),
WUTIOCTPUPOBATh ~ TEHETUYECKYID  CBSI3b  MEXKAY  HUMHU  ypaBHEHUSIMU
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COOTBETCTBYIOIIUX XMMHYECKHUX PEAKIUid C UCHOJb30BAHUEM CTPYKTYPHBIX
hopmyu;

c(hOpPMHPOBAHHOCTh, YMEHHS TOATBEPXKIaTh HA KOHKPETHBIX MpUMepax
XapaKTep 3aBUCUMOCTH PEAKIIMOHHOW CIIOCOOHOCTH OPTaHWYECKUX COCTUHEHHUHA OT
KPaTHOCTH ¥ THITA KOBAJICHTHOU CBSI3U (G- M T-CBSI31), B3AUMHOTO BIIUSTHHSI aTOMOB
U TPYNI aTOMOB B MOJIEKYJIax;

c(hOpMHPOBAHHOCTh YMEHHUSI XapaKTEPU30BaTh UCTOUYHUKH YTIIEBOJOPOAHOTO
Ceipbs (He(Thb, TPHUPOAHBIA Ta3, Yroyib), CHOCOOBI €ro mepepadoTKH W
MPaKTUIECKOE TPUMEHEHHE TIPOAYKTOB IMepepaboOTKH;

c(hOpPMHPOBAHHOCTh BIAJCHUS CUCTEMOM 3HAHMM O €CTECTBEHHO-HAyYHBIX
METO/IaX MO3HaHUsl — HAOJIOJCHUH, U3MEPEHUU, MOJICTUPOBAHUM, IKCIIEPUMEHTE
(peambHOM M MBICIEHHOM) U YMEHUS IPUMEHSITh 9TH 3HAHUS;

chOpMHPOBAHHOCTh YMEHUS MIPUMEHSTH OCHOBHBIC oTiepanuu
MBICTTUTEILHON JEATeIbHOCTH — aHajiu3 M CHHTE3, CpaBHEHHE, 0000IIeHue,
CUCTEMATHU3AIINIO, BBISIBJICHUE MPUYMHHO-CIICICTBEHHBIX CBSI3€H — /I U3Y4YCHUS
CBOMCTB BEIIIECTB Y XUMUYECKUX PEaAKITUH;

c(hOpPMHPOBAHHOCTh YMCHHI: BBISBISTH B3aMMOCBSI3h XUMHUECKUX 3HAHUH C
MOHATUSAMU W TIPEJCTABICHUSIMH JPYTUX €CTECTBEHHO-HAYYHBIX IMPEAMETOB IS
0onee OCO3HAaHHOTO TOHWMAHHS CYIIHOCTH MAaTepHUaJbHOTO EIWHCTBA MHPA,
UCIIOJIb30BaTh CUCTEMHbIC 3HAHUS MO OPTraHWYECKONW XUMHUU JUIsi OOBSACHEHUS U
MIPOTHO3UPOBAHUS SIBJICHUH, UMEIOIUX €CTECTBEHHO-HAYYHYIO TIPUPOY;

cOPMHPOBAHHOCTh YMCHHH: TMPOBOJAUTH PACUETHI M0 XUMHUYECKHM
dbopMmyIamM U ypaBHCHHUSM XUMHUYECKUX PEAKIUN C HUCIIOIh30BaHUEM (PU3HUECKHUX
BEMYMH (Macca, 00BEM Ta30B, KOJMYECTBO BEIIECTBA), XapaKTEPU3YIOIIHUX
BEI[ECTBA C KOJIMYECTBEHHOW CTOPOHBI: PACUYETHI MO HAXOKICHUIO XUMHUYECKON
dbopMysbl BEIeCTBA MO M3BECTHBIM MAacCCOBBIM JIOJSM XWMHUYECKHUX DJIEMEHTOB,
MIPOYKTaM CTOpaHus, TUNIOTHOCTHU Ta3000pa3HbIX BEIIECTB;

c(hOpMHPOBAHHOCTh YMEHHI: MPOTHO3UPOBATh, aHATU3UPOBATH M OICHUBATH
C TIO3UIMH  HKOJOTHYECKOM  O€30MacHOCTH  MOCHEACTBHUS  OBITOBOM U
MPOU3BOJICTBEHHOM JIEATETLHOCTH YEJOBEKa, CBS3aHHOM ¢ mepepaboTKoi
BEIIIECTB, MCIOIb30BaTh MOJIYICHHBIC 3HAHUS JUIS TIPUHSITHS TPAMOTHBIX PEIICHUN
po0JIeM B CUTYaIMIX, CBSI3aHHBIX C XUMUCH;

c(OpPMHPOBAHHOCTh YMCHHI: CaMOCTOSITCIILHO IIJIAHUPOBATh W TPOBOJHTH
XUMUYECKUNA DJKCIEPUMEHT (TIOJIy4eHHEe U HW3y4YeHHE CBOWCTB OPraHUYECKHUX
BCII[ECTB, KAYECTBEHHBIC PEAKIMH YTJIEBOJOPOJOB PA3IUYHBIX KJIACCOB U
KHCIIOPOJICOICPKAINX OPraHMYECKUX BEIIECTB, PEIICHHUE AKCIIEPUMEHTATbHBIX
3a/1a4 110 PACIIO3HABAHUIO OPTaHWYECKHUX BEIIECTB) C COOJIOACHUEM IPABHII
O6e3omacHOro oOparieHusi ¢ BeHIeCTBAMHU M JIA0OPATOPHBIM O0OpPYIAOBaHHUEM,
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dbopMyaupoBaTh 1eJb HUCCJIEAOBAHMS, NPEACTABIATh B pa3iU4HON (popme
pe3yJbTaThl SKCIEPUMEHTA, AaHAJIU3UPOBATH U OLIEHUBATH UX IOCTOBEPHOCTH;

c(OpMUPOBAHHOCTH YMEHHIA:

co0JI01aTh MpaBUiia SKOJIOTHUECKU I1eJIeCO00Pa3HOro MOBEACHUS B OBITY U
TPYAOBOM JEATEIBHOCTH B LEIAX COXPAHECHUS CBOETO 3J0pPOBbS, OKPYXKAIOIIEH
MIPUPOJIHON CPEIbl U TOCTUKEHHS €€ YCTOUUUBOTO Pa3BUTHS;

OCO3HaBaThb OIACHOCTh TOKCHYECKOTO JEWCTBHUS HA JKUBBIE OPTraHU3MBbI
ONPEAECIEHHBIX OPTAHUYECKUX BEIIECTB, MOHMMAs cMbICI rokasarens [1J1K;

aHaJTM3UPOBaTh 11EJECO00PA3HOCTh MPUMEHEHHUSI OPraHUYECKUX BEIIECTB B
MPOMBIIIUIEHHOCTHU U B OBITY C TOYKHU 3PEHHUS COOTHOIIECHUS PUCK-TI0JIb3a;

c(OpPMHUPOBAHHOCTh YMEHHUMN: OCYIIECTBIIATh IIEJICHANPABICHHBIN TOUCK
XUMHUYECKON MHGOPMAIIMK B PA3IMYHBIX UICTOUYHUKAX (HAy4YHAast U y4eOHO-Hay4YHAas
JUTEpaTypa, CpeicTBa MaccoBOM MHpopManuu, IHTEpHET U apyrue), KpUTUYECKU
aHaJM3UPOBATh XUMUUYECKYI0 UH(POpPMAIMIO, TIepepadaThiBaTh €€ U UCIOIb30BaTh
B COOTBETCTBUU C MOCTABJICHHON Y4eOHOM 3a/1auei.

11 KJIACC

[IpenMeTHble pe3yJdbTaThl OCBOCHHS Kypca «OOIas M HeopraHudecKas
XAMUSD) OTPAXKAIOT:

c(hOpMUPOBAHHOCTh TMPEJCTABJICHUN: O MaTepUaIbHOM €IUHCTBE MHUPA,
3aKOHOMEPHOCTAX M II03HABAEMOCTH SIBJICHUM MPUPOJBI, O MECT€ U 3HAYECHUHU
XUMUU B CHCTEME €CTECTBEHHBIX HAyK M €€ PO B OOECIEYECHUU YCTOWYHUBOTO
pPa3BUTHS, B PEHICHUU NPOOJEM HKOJOTUYECKOM, SHEPreTUYECKOM W MHUIIEBOU
0€30MacHOCTH, B Pa3BUTUU MEIUIIMHBI, CO3JaHUU HOBBIX MaTEPUATIOB, HOBBIX
HMCTOYHUKOB SHEPTHH, B OOECIEYCHHH PAIMOHAILHOTO MPUPOJIOIOIH30BAHUS, B
dbopMHpOBaHUM MHUPOBO33PEHHUS W OOIMIEW KyJIbTypbl 4YeJIOBEKa, a TaKxke
HKOJIOTUYECKH OOOCHOBAHHOTO OTHOIIEGHUSI K CBOEMY 3JI0POBBIO U TMPHUPOJIHOMN

cpene;
BJIQJICHHEC  CHCTEMOM  XMMHYECKMX  3HAHWHM, KOTOpas  BKJIFOYACT:
OCHOBOITOJIATalOIINe TOHATHS — XUMHUYCCKHHM OBJIEMEHT, aToM, SJIpO aroMma,

M30TOTIBI, PJICKTPOHHASI 000JI0YKA aToMa, S-, p-, d-aToMHBIE OpOUTaU, OCHOBHOE U
BO30YXXJIEHHOE COCTOSIHMS aToMa, THOpHAM3alUsl aTOMHBIX OpOuTanied, HOH,
MOJIEKYJIa, BaJIEHTHOCTb, JJIEKTPOOTPULIATEILHOCTb, CTENEHb  OKHUCJICHUS,
XUMHUYECKass CBs3b (KOBaJCHTHAs, WOHHAsA, MeETAJUIMYECKas, BOJOPOJHAs),
KpUCTAUIMYECKAsl PEIIETKA, XUMHUYECKasl pEeakius, pacTBOpP, 3JIEKTPOJIHTHI,
HERJIEKTPOJIMUTHI, DJIEKTPOJIUTUYECKAsT JUCCOLMAlMs, CTENEHb JIUCCOLMAIlUH,
BOJIOPOJIHBIN TIOKa3aTelb, OKUCIUTENIb, BOCCTAHOBUTENb, TEIJIOBON 3 dekT
XUMHUUYECKOHN peakIuu, CKOPOCTh XUMHUECKON pEeaKIui, XUMUYECKOE PAaBHOBECHE;
TEOPUU U 3aKOHBI (TEOpHs AFNEKTPOJIUTHUYECKON TUCCOLMALNM, TNEPUOIUYECCKUN



JenaprameHT obpasoBannst AxMuHuCcTpauuu r. ExatepunOypra
MyHuuunansHOe aBTOHOMHOE 0011e00pa30BaTeIbHOE YUPEXKACHUE CpeHsist obueoOpa3oBarenbHas mkonaa Ne 36 um. M.I1.Oaunnosa
620078, r. ExatepunOypr, yin. Mansmmesa, 134 ten. 8(343) 374-02-91,
e-mail: mou36ekb@mail.ru

3akoH J[.M. MenneneeBa, 3aKOH COXpaHEHUsI MACCHI BEIIECTB, 3aKOH COXPAaHEHUS U
IIPEBPAILCHNS] SHEPTUH IIPU XMMHUYECKUX PEAKIMIX, 3aKOH IIOCTOSHCTBA COCTaBa
BEILECTB, 3aKOH JEWCTBYIOIIMX MAaccC), 3aKOHOMEPHOCTH, CHUMBOJMYECKHH SI3bIK
XMMHH, MHPOBO33PEHUYECKUE 3HAHMs, JEXKalue B OCHOBE IOHMMAaHUsA
NPUYUHHOCTH U CHCTEMHOCTM  XUMHYECKUX  SIBJIICHHM; COBPEMECHHBIC
IIPEICTABICHUS] O CTPOCHUH BEIIECTBA HAa aTOMHOM, HOHHO-MOJIEKYJSIDHOM H
HAJMOJIEKYJSIPHOM YPOBHAX; MPEICTABICHUS O MEXAHM3MaX XUMHUYECKUX
peaKkiui, TEPMOAMHAMUYECKMX M  KUMHETUYECKMX 3aKOHOMEPHOCTAX  HX
IIPOTEKAHMS, O XUMUYECKOM DPABHOBECHM, PAaCTBOPAX U IUCIIEPCHBIX CUCTEMAX;
(akTOJIOTUYECKUE CBEAECHMSI O CBOICTBaX, COCTaBe, IOJyYEHUU U OE301acCHOM
UCIOJIb30BaHUU BAXKHEHIIMX HEOPraHMYECKUX BEIIECTB B OBITY U IMPAKTHUECKON
NESATEIIbHOCTH ~ 4YeJIOBEKa, OOIMMX  HAay4yHbIX  HPHUHLMIAX  XUMHUYECKOIrO
IIPOU3BOJICTBA;

c(OPMHPOBAHHOCTh YMEHHUM: BBISBISATH XapaKTEPHbIC MPU3HAKU TOHSITHIM,
YCTaHABJIMBAaTh UX B3aUMOCBS3b, HUCIIOJIB30BaTh COOTBETCTBYIOLIUE IOHATUA IIPU
ONMCAaHUN HEOPIaHWYECKMUX BEILECTB U UX IPEBPALICHUN;

c()OPMHPOBAHHOCTh YMEHHS MCHOJB30BATh XUMUYECKYIO CHUMBOJIUKY IS
coctaBieHuss (OpPMYJ BEIIECTB M  YpPAaBHEHUH XHUMHYECKUX  pPEaKLUH,
cuctematudeckyto HomeHknatypy (IUPAC) u TpuBHanbHble Ha3BaHUS OTIAEIbHBIX
BEILIECTB;

c(OpMUPOBAHHOCTh YMEHHUS ONPEAEIATh BAICHTHOCTh U CTETIEHb OKUCIICHUS
XUMUYECKUX DJIEMEHTOB B COCJIMHEHMSX, BUJ XMMHUYECKOU CBSI3U (KOBAJICHTHAs,
WOHHAsi, METaJuInyeckas, BOJOpPOAHAs), THUII KPUCTAUIMYECKOW pEelETKU
KOHKPETHOTO BEILIECTBA;

C(OPMUPOBAHHOCTh YMEHUSI OOBACHATH 3aBUCHUMOCTb CBOMCTB BELIECTB OT
BUJIa XMUMHYECKOW CBSI3M W THUNA KPUCTALINYECKON pemeETKH, OOMEHHBIA U
JIOHOPHO-AaKIENTOPHBINA MEXaHU3MbI 00pa30BaHKs KOBAJIEHTHOM CBA3H;

cOPMHPOBAHHOCTh ~ yYMEHHMH:  KJIacCU(PUIMPOBATh:  HEOPraHUYECKHE
BEILECTBA 10 UX COCTaBY, XUMHUYECKHUE PEAKIUU 110 PA3JINYHBIM MPU3HAKaM (YUCITY
U COCTaBYy pearupyroliux BEIIECTB, TEIUIOBOMY 3(PQEKTy peakiu, U3MEHEHHUIO
CTENEHEH OKHCIIEHUS JJIEMEHTOB, OOpaTMMOCTH, YYAacTHIO KaTajau3aropa |
JPYTHE); CAMOCTOSITENIbHO BIOMPATh OCHOBAHMS U KPUTEPUHM I Kilaccuukauuu
M3Y4YaeMBbIX BEIIECTB U XUMUYECKUX PEAKIU;

c(OpMUPOBAHHOCTh YMEHHMSI PACKPBIBATh CMBICI MEPHOINUECKOro 3akoHa /.
U. MenneneeBa 1 IEMOHCTPUPOBATh €T0 CUCTEMATU3UPYIOILYIO, 00BICHUTEIBHYIO
Y IPOTHOCTHYECKYIO (PYHKIIUU;

c(OPMHPOBAHHOCTh YMEHUH: XapakTEpPU30BaTh JJIEKTPOHHOE CTPOCHHE
aTOMOB M MOHOB XUMHYECKHX OJJIEMEHTOB IIEPBOrO—YETBEPTOrO IMEPUOIOB
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[Tepuomnueckonn  cucrembl .M.  MenneneeBa,  UCHONB3Ys  TOHATHSA
«QHEPTreTUYECKUE YPOBHW», «IHEPrE€TUUYECKHE IMOIYPOBHU», «S-, p-, d-aTOMHBbIE
opOuTaNM», «OCHOBHOE W BO30YKIEHHOE JHEPTETHYCCKHUE COCTOSHHUS aToOMay,
OOBSCHATh 3aKOHOMEPHOCTH W3MEHCHHS CBOWCTB XHMHUYECKHX DJIEMEHTOB M X
coenuHeHnd 1o nepuogaM u rpynnaMm llepuomnmueckoit cucremsr [ W.
MeHieneeBa, Bal€HTHbIE BO3MOXHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOECHUS
UX JIEKTPOHHBIX 000JIOYEK;

cOPMHPOBAHHOCTh, YMCHHI: XapaKTEpH30BaTh (OMUCHIBATH)  OOIIHE
XAMHUYECKME  CBOWCTBA  BEIIECTB  PA3JIMYHBIX  KJIIACCOB, MOATBEPKIATh
CYILLIECTBOBAHHE TEHETUYECKOW CBS3M MEXIYy HEOPraHMYECKHMH BEIECTBAMHU C
ITIOMOILBIO YPABHEHUM COOTBETCTBYIOIINX XUMUUECKUX PEAKLINN;

chOPMHPOBAHHOCTh yYMEHHUS PACKphIBaTh CYIIHOCTh: OKHCIHUTEIHHO-
BOCCTAHOBUTEIBHBIX PEAKIM MOCPEACTBOM COCTABJICHUS DJIEKTPOHHOrO OajaHca
ATUX peakIui; peakiuil MOHHOr0 OOMEHa MyTEM COCTABJICHUS UX MOJHBIX U
COKpPAIIEHHBIX  HMOHHBIX  YPaBHEHWW;  peakUMd  TUAPOJIU3a;  pEaKUuu
KOMITLJIEKCO0Opa3oBaHus (Ha MpuMepe TUAPOKCOKOMIUIEKCOB IIUHKA U aTFOMUHUS );

c(hOpMUPOBAHHOCTh yMEHHUS OOBSICHATH 3aKOHOMEPHOCTH MPOTEKaHUs
XAMHUYECKUX PEAKIMN C Y4ETOM HUX DHEPreTUUECKHUX XapPaKTEPUCTHK, XapakTep
W3MEHEHUSI CKOPOCTHM XHMHUYECKON pEakIMd B 3aBUCHUMOCTH OT Pa3IUYHBIX
(bakTopoB, a TakKe XapakTep CMEHIEHUS] XUMUYECKOTO PAaBHOBECHUS MO/ BIUSHUEM
BHEIIHUX Bo3aelcTBull (mpuHuui Jle [larense);

c(hOpMUPOBAHHOCTh YMEHHUS XapaKTEPU30BaTh XHUMHUYECKUE PEaKIIHH,
JIe)KAIME B OCHOBE MPOMBIIIJICHHOTO TOJIYYE€HUS CEPHOW KHUCIJIOTHI, aMMHAaKa,
oOlue Hay4yHble MPUHIUNBI XUMHYECKHUX TPOU3BOJCTB; I1E€JIECO00PA3HOCTD
MPUMEHEHUS HEOPTaHWYECKUX BEIIECTB B MPOMBIIUICHHOCTH U B OBITY C TOYKH
3pEHUsL COOTHOLIEHUSI PUCK-TIOJIb3a;

c(hOpMUPOBAHHOCTh BJAJEHUSI CHUCTEMON 3HAHWM O METOJax HAYYHOIO
MO3HAHUS SIBJICHUW MpPUPOABI — HAOMIOAEHUE, H3MEpPEHUE, MOJICIUPOBaHNUE,
HKCIIEPUMEHT (PEeaIbHbIA U MBICJICHHBIN ), UCTIOJIH3YEMbIX B €CTECTBEHHBIX HAayKaX,
YMEHUS IPUMEHSATH 3TU 3HAHUSA IIPU IKCIEPUMEHTAIBHOM MCCIIEIOBAHUM BEIIECTB
U JUIsI OOBSICHEHHS XHMHUYECKHX SIBJICHUH, HMMEIIIMX MECTO B TPHUPOJIE,
MPAKTUYECKOMN JEATEIbHOCTH YEJIOBEKA U B MIOBCEHEBHOM KU3HU;

c(hOpMUPOBAHHOCTh YMEHHUSI BBISIBISITH B3aWMOCBSI3b XUMHYECKUX 3HAHHUU C
MOHATUSAMU U TPEIACTABICHUSIMUA APYTUX €CTECTBEHHO-HAYYHBIX IMPEIMETOB IS
0oJee 0CO3HAHHOTO MMOHUMAHUS MAaTePUATHLHOTO €IMHCTBA MUPA;

c(hOpMUPOBAHHOCTh YMEHHUS TPOBOJAUTH PACUETHI: C HCIOJIb30BaHUEM
MOHSITUN «MaccoBas JOJISl BEIIECTBA B PACTBOPE» U «MOJISIPHASI KOHLECHTPALUs;
MaccChl BEIIECTBA WM 00BhEMA Tra3a Mo U3BECTHOMY KOJUYECTBY BEIIECTBA, MAcCe
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Wi 00bEMY OJHOTO M3 YyYaCTBYIOIIMX B PEaKIMU BEIIECTB; TEIJI0BOro s dexra
peaKkuuy; 3Ha4€HUs BOJAOPOIAHOTO MOKA3aTeNsl pacTBOPOB KHUCIOT M IIEJIOYER C
M3BECTHON CTEMEHBIO AMCCOIMAIMU;, Macchl (00bEMa, KOJWYECTBA BEIIIECTBA)
IPOJIYKTa PEAKUUHU, €CId OJHO U3 MCXOJHBIX BEIIECTB JAHO B BHUJE PacTBOpa C
ONpe/IeIEHHOW MAacCOBOM 10/l pacTBOPEHHOTO BEIIECTBA WJIM JJAHO B U30OBITKE
(MMeeT TpUMECH); JOJIM BBIXOJA MPOJIYKTa pEaKiHH; OOBEMHBIX OTHOIICHHM
ra3os;

c(hOpPMHPOBAHHOCTh YMEHHUI: CaMOCTOSITEIbHO IIJIAHUPOBATh W TMPOBOJIHTH
XUMUYECKUA  JKCIEPUMEHT  (NPOBEACHHE  peakUWii  HMOHHOro  OOMEHa,
MOATBEPKIACHUE KAUECTBEHHOI'O COCTaBa HEOPraHUYECKUX BEILIECTB, ONPEIECICHUE
Cpeabl PacTBOPOB BEIIECTB C TOMOIIBK) HWHIWKATOPOB, H3YyYCHUE BIIUSHHUSI
pa3NMyHBIX  (PAKTOpOB HA CKOPOCTb XHMHUYECKOW pEaKIMu, pEeIICHUe
OKCIEPUMEHTAIbHBIX 3adad 1o Temam «Mertamsl» U «Hemeramis»y) ¢
cOOJII0/IeHnEM TpaBUjl 0€30MacHOr0 OOpallleHHs C BEIIECTBAMU U J1a00paTOPHBIM
o0opynoBanueM, (HopMyJaupoBaTh II€db HMCCJIEIOBAaHUS, TMPEJACTABISATh B
paznuyHOi dopMe pe3ybTaThl DKCIEPUMEHTA, aHAIM3UPOBATh U OICHUBATH HUX
JIOCTOBEPHOCTH;

c(hOpMUPOBAHHOCTh YMEHUI: COOIIOATh MPaBUia MOJIb30BAHUS XUMUYECKON
nocyiol M JabopaTOpHBIM O0OpYyAOBaHWEM, OOpalleHUus C BeElIeCTBaMH B
COOTBETCTBUM C WHCTPYKIMSIMH TO BBINIOJHEHUIO JAOOPATOPHBIX XUMHUYECKUX
OTIBITOB, DKOJIOTHYECKH I€JIECO00pa3HOr0 TOBEACHHUS B OBITY W TPYIOBOU
NEATEIbHOCTH B LEJSAX COXPAHEHHUS CBOETrO 3[0POBbs, OKPYXAIOIIEH MPUPOAHON
Cpeabl U JOCTHXKEHUS €€ YCTOMYMBOIO pa3BUTHS, OCO3HABATh OMACHOCTh
TOKCHUYECKOIO JEUCTBUSI HA YKUBBIC OPTaHU3MbI ONMPEACIEHHBIX HEOPTAaHUYECKUX
BENIECTB, MOHMMas cMbIci nokazarens [1K;

c(hOpPMHPOBAHHOCTh YMEHUMN: OCYHIECTBIISTH I1E€JICHANIPABICHHBIA TMOUCK
XUMHUYECKON nH(POpMaIIMK B Pa3IMUYHBIX UCTOYHUKAX (Hay4yHas U y4eOHO-Hay4yHas
JUTEpaTypa, CpeicTBa MacCoBOM MHPopManuu, MIHTEpHET U Opyrue), KpUTUHUECKU
aHAM3UPOBATh XUMHUYECKYI0 MH(pOpMaIuio, nepepadbaTpiBaTh €€ U UCIOIb30BAThH
B COOTBETCTBHUU C ITOCTABIICHHOM YyUeOHOM 3aauei.
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TEMATHYECKOE IINTAHUPOBAHUE
10 KVIACC

e-mail: mou36ekb@mail.ru

KoJunyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Konrpoabubie  IIpakTuueckue
n/n NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThl padoThI
pecypchl
Pa3zgea 1. TeopeTudeckue 0CHOBBI OPraHUYeCKOH XUMUM
[Ipenmer oprannyeckoit xumun. Teopus
1.1 CTPOCHHUS OPTaHMYECKUX coenHeHu A. M 8 bubmorexa LHOK
) p P A S https://m.edso00.ru/d69df650
bytneposa
Hroro no pazgeny 8
Pa3nen 2. Yraesonopoast
21 [IpenenbHbIC YTIEBOAOPOABI — ATKAHBI, 5 bu6nmoreka [JOK
’ IUKJIOAIKAHBI https://m.edsoo.ru/d69df650
29 HenpenenbHbie yraeBoaOpOIbl: aJKEeHbI, 14 1 bubnnoreka [JOK
’ AJIKAJUECHBI, AJIKUHBI https://m.edsoo.ru/d69df650
bu6mmorexa [IOK
2.3 A 8
POMATHICCKHE YTICBON0pOXE! (afiSey https://m.eds00.ru/d69df650
24 IIpupoaHbIE HICTOYHUKH YIIIEBOJOPOJOB U UX 4 bubnnorexka [JOK
’ nepepaboTka https://m.eds00.ru/d69df650
bu6mmorexa [IOK
2. r 4 1
> AIOTCHIPOMIBOHBIC YITICBONOPOIOB https://m.edsoo.ru/d69df650
Wroro no pazmeny 35

Pa3nen 3. Kuciopoacoaep:xkamnue oprannyeckue coenHeHust
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bubmuoreka [JOK
31 Crpret. Genon 1 htps://m.eds00.ru/d69df650
KapOoHWIBHBIE COETMHEHUS: ATbIETUABI U
3.2 KeTPOHLI Ka 6OHOBIfI[e KHUCJIOTBI gHOKII[{BIC 21 buGnnorexa LIOK
) - ap ’ https://m.edso00.ru/d69df650
a¢upsl. XKupbl
bu6mmoreka [IOK
3.3 YLIeBOIEI ? https://m.edsoo.ru/d69df650
Hroro no pazneny 41
Pa3znen 4. A3oTconepkamue opraHudecKkue coeIuHeHust
bu6mmoreka [IOK
4.1 A LA .b 12
MHHEL. AMHHOKHCIOTERFLCITKH https://m.eds00.ru/d69df650
Hroro no pazneny 12
Paspnen S. BeicokoMoOJIeKY I pHBIE COCIUHEHUSA
5.1 BricokoMosiekyIIsipHbIe COeIUHEHUS 6 bubmmorera [TOK
' yip s hitps://m.edso0.ru/d69df650
Hroro no paszneny 6
OBILIEE KOJIMYECTBO HACOB I10 ITPOTPAMME 102
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11 KJIACC
KoanuyecTBo yacoB DJIeKTPOHHbBIE
HanmeHoBaHMe pa3/iejioB U TeM undpoBbie
Ne n/m P Konrpoabnsie IIpakruueckue (icpp )
NporpamMMbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
Pa3zgen 1. TeopeTnueckue 0CHOBbI XUMUM
Crpoenue atoma. [lepuoanueckuii 3aKoH
bubnunoreka LIOK
1.1 u Ilepuonnueckas cuctemMa XMMUYECKUX 9
https://m.edsoo.ru/2dd5724
anemeHToB /1. I. Meneneena
12 Crtpoenue BemiecTBa. MHOrooOpasue 1 | bubnnorexa [JOK
' BEIIECTB https://m.edsoo.ru/2dd5724
bubnunorexa LIOK
1.3 X 19 1 3
AVHECRES Peagg https://m.edsoo.ru/2dd57£24
Hroro no paszneny 39
Pa3nen 2. Heoprannueckasi Xumust
bu6nunorexa LIOK
2.1 Hemeran 31 1 3
Rt https://m.edsoo.ru/2dd57£24
2.2 Mertaibi 23 1 2 buomrorexa LIOK
https://m.edsoo.ru/2dd57f24
Wroro no pazmeny 54
Paznen 3. XumMus u ;Ku3Hb
31 MeTo/1bl TO3HAHUS B XUMHUH. XAMHS U 9 bubmuorexa [{OK
' KH3Hb https://m.edsoo.ru/2dd57f24
Uroro no pazgeny 9
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IHOYPOYHOE IIVTAHUPOBAHUME

10 KUIIACC
KoumnuectBo yacos
Ne Hara JIeKTPOHHBbIE U(PPOBHIE
Tema ypoka Koutpoabnubie IIpakTuyeckue
n/n Bcero u3ydeHusi  o0pa3oBaTe/IbHbIE pecypchl

padoTsbI padoThI

[Ipenmer u 3HaueHue

OpraHNYECKON XMMUH, BuG 1OK
nOIMOTEKa

e/ICTaBJICHUE O 1
HpeACTaBIcHn https://m.edsoo.ru/3686e6f5

MHOT000pa3uy OPraHuYeCKUX
COCIMHEHUN

DJEKTPOHHOE CTPOCHHE aToMa
yriepojia (0CHOBHOE U

. bubnuotexa [JOK
BO30YXIEHHOE COCTOSIHUS). 1

https://m.edsoo.ru/Oce6fd4c

BanenTHbIE BO3MOXKHOCTH
aToMa yrjepoJa

XuMH4Yeckas CBI3b B

OpTaHU4YCCKUX COCINHCHHAX.
bu6mmorekxa [IOK

Mexanu3mbl 00pa3zoBaHUs 1
https://m.edsoo.ru/8d39f5c8

KOBQJICHTHOH CBSI3H, CIIOCOOBI
paspbiBa CBSA3EH

Teo cTpoe
P CTPOCHIL bubnmnorexa [JOK

OPraHMYECKHX COCTUHEHUN A. 1
https://m.edso00.ru/9e595cb8

M. bytneposa

Bupgsr nzomepun: CTpykTypHasi,
A g PYELYP bubnmoreka [JOK

. 1
NPOCTpatCTBeHHAA https://m.edsoo.ru/b0e61661

DneKTpoHHbIE 3P PEKTH B
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MOJIEKYJIaX OPraHUYEeCKUX
COCJIMHEHU I
IIpencrapienue o
KJIacCU(DUKALINH U
¢ bu6mmoreka [JOK
6 crucTeMaTHyecKas 1
https://m.edsoo.ru/c212dd21
nomenkiarypa (IUPAC)
OpraHUYECKUX BEIIECTB

7 Knaccudukanus peakiuii B | bubnunoreka [JOK
OPraHUYEeCKOW XUMHUHU https://m.edsoo.ru/ba5706aa

g Cucremaru3zanus 1 0000IICHUE ' bubmuoreka [JOK
3HAHUHU 10 TEME https://m.edsoo.ru/87a37cab
AJKaHBI: TOMOJIOTUYECKHH PSI,
obmas popmyna,

9 HOMEHKJIaTypa U U30MepHus, | bubnnorexa [JOK
DJIEKTPOHHOE U https://m.edsoo.ru/25a14636
MIPOCTPAHCTBEHHOE CTPOCHHE
MOJIEKYJT

10 DU3NYECKUe U XUMUYECKHUE 1 bu6mmorexa [IOK
CBOICTBA aJIKaHOB https://m.edsoo.ru/3137711c
Haxoxnenue ajkaHosB B

bubmuorexa [JOK
11 npupoe. CriocoOs! mosyueHus 1
https://m.edsoo.ru/259b0a5b
Y IPUMEHEHNE ATKaHOB
[uknoankansl: o01mas
opMyJia, HOMEHKJIaTypa 1
12 szMey ust OCO6eHHOC}”IFII)/I 1 bubmorexa HOK
P, https://m.eds00.ru/156730d2
CTPOEHUS U XUMHUYECKHUX
CBOMCTB, CITOCOOBI TIOJTYYCHHS U
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MIPUMEHEHUE
Pemenne pacu€THbIX 3a7a4 Ha
OIpeIETICHUE MOJIEKYJISIPHOI
OpPMYJIbl OPTaHUYECKOTO
13 g)euliezma HE MacCCOBBIM JOJISIM 1 bubmmorexa [TOK
https://m.edsoo.ru/bf84d8eb
ATOMOB 3JIEMEHTOB, BXOISIIINX
B ero coctaB. CucremaTu3amus
1 00001IeHNE 3HAHUI IO TEME
AJIKEHBI: TOMOJIOTUYECKHM PSI,
obmras Gpopmyia,

14 HOMEHKJIATypa, 3JIEKTPOHHOE U | bubmmorexa [IOK
MPOCTPAHCTBEHHOE CTPOCHUE https://m.edsoo.ru/273b0ale
MouiekyJl. CTpyKTypHast ¥ LIUC-

TpaHC-U30MEpUS ATKEHOB
dusndeckue 1 XUMHIECKUE

15 cBoiicTBa ankeHoB. [IpaBuio 1 bubmmorexa [OK

https://m.edsoo.ru/21069ccd
MapkoBHHKOBA

16 CnocoObI noTydeHus 1 ! bubnmnorexa [JOK
MPUMEHEHUE AJIKEHOB https://m.edsoo.ru/665dc058
[IpaxkTuueckas padora Ne 1 o

17 teme "[lonydyenne sTriieHa u 1 Brbnrorexa LIOK

s https://m.edsoo.ru/0941eed8
W3Yy4YEHUE €ro CBOMCTB
Pemenune pacu€THbIx 3a/1a4 Ha

13 ONPEAEIIEHUE MOJIEKYJIIPHOU | bubmuotexa [JOK
(bopMyITBI OPraHUIECKOTO https://m.edsoo.ru/e9ea9921
BEILECTBA

19 AJIKaIueHbl: CONPSKEHHBIE, 1 bu6mmoreka [IOK
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HU30IUPOBAHHEIE, https://m.edso00.1ru/04298c0a
KYMYJIMPOBaHHBIEC.
Oco0EHHOCTH AJIEKTPOHHOTO
CTPOCHUSA
20 XuMHUYECKUe CBONCTRA | bubmuoreka [JOK
CONPSIKEHHBIX TUEHOB https://m.edsoo.ru/e561253d
)1 CriocoObl nostyyeHust u | bu6nuoreka [IOK
MPUMEHEHHUE AJIKAIUEHOB https://m.edsoo.ru/1aa81660
AJIKUHBI: TOMOJIOTUYECKUH P,
ob1as popMmya,
Gopaty bubmuoreka [JOK
22 HOMEHKJIaTypa, AIEKTPOHHOE U 1
https://m.edsoo.ru/68bbccdc
MPOCTPAHCTBEHHOE CTPOCHHE
MOJIEKYJI, (PU3UIECKHE CBOMCTBA
bu6mmoreka [JOK
23 XUMHUYECKHE CBOMCTBA AIIKUHOB 1
https://m.eds00.ru/23493a93
24 KauecTBeHHBIE peaKkIMK Ha | bubnnorexa [JOK
TPOWHYIO CBS3b https://m.edsoo.ru/7b1c48da
)5 Cnoco0bI noTydeHus u | bubnuoteka [JOK
NPUMEHEHNE AIIKUHOB https://m.edsoo.ru/a6f9alea
Pemenue 3agau: pacu€rsl o
26 ABHECHHUIO XUMHYECKOM 1 pEomorcka [TOK
P https://m.edsoo.ru/5db8e526
peakiuu
7 Cuctemaru3zanusi 1 0000IICHUE |
3HAHUU 10 TEME
ApEeHbI: TOMOJIOTUYECKUN PAI,
)3 obias dopmyna | bu6mmoreka [IOK
t pMYIa, https://m.edsoo.ru/a92a7094
HOMEHKJIaTypa. DJIEKTPOHHOE U
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IPOCTPAHCTBEHHOE CTPOCHHE
MOJIeKyJ1 O€H30J1a U TOJIy0JIa,
UX (pu3MUecKHe CBOWCTBA

29

30

31

XUMHUYECKUE CBOMCTBA apEHOB:
pEaKLHUU 3aMEILCHUS

XHUMHUYECKHE CBOMCTBA dPCHOB:
pe€aKuuu IMPpUCOCAUHCHUAA,
OKHCJIEHHE T'OMOJIOI0B O€H30J1a

OCco0EHHOCTH XUMHYECKUX
CBOMCTB CTUPOJIa

bu6mmoreka [JOK
https://m.edsoo.ru/a44alae4

bubmuoreka [JOK
https://m.edsoo.ru/a44alae4

bubmuoreka [JOK
https://m.edsoo.ru/d5018a54

32

Pemenne pac4y€THbIX 3a/1a4 HA
OIIpEeJIETICHUE MOJIEKYJIIPHON
(bopMyJITBI OPraHUYECKOTO
BEIIECTBA

bu6mmoreka [IOK
https://m.edsoo.ru/53461a2c

33

34

35

CnocoOsl nonydeHus u
NpUMEHEHHE apeHOB

['eneTnueckas CBA3b MEXKAY
pa3IMYHBIMU KJIaccaMu
YIJIEBOAOPOIOB

Pacuérsl o ypaBHEHUSIM
XUMUYECKHUX PEaKLIUM.
CucreMmaru3anus 1 0000IIeHre
3HAHUM I10 TeMe

bu6mmoreka [JOK
https://m.edsoo.ru/6f717d09

36

ITpuponnsrii ras. [lomyTHble
HE(TSHbIE ra3bl

37

KameHHbIi yroyib 1 IPOyKThI
ero nepepadoTKu

bubmuoreka [JOK
https://m.edsoo.ru/69b3398b
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38

Hed1b 1 ciocoOsI eé
nepepadoTku. [Ipumenenue
MIPOJIYKTOB TIepepaboTKku HePTH

bubmuoreka [JOK
https://m.edsoo0.ru/21f9de78

39

40

41

42

43

I'enernueckas CBA3b MEXKIY
Pa3JIMYHBIMU KJIACCAMU
YTJIEBOAOPOIOB
["anoreHonpoun3BoHbIE
YTJIEBOJOPOAOB: 3JIEKTPOHHOE
CTPOEHUE; PEAKLUH 3aMEILICHUS
rajoresa

JleiicTBue mIemouei Ha
rajoreHInpoU3BOAHbIE.
BsanmoneiicTeue
IUTajJoreHajJKkaHoB ¢ MarHUEM U
LIUHKOM

CucremMaru3anuys 1 000011eHNE
3HAHUH 10 pa3eny
"VYrneBonopoasr"
KonTtposnbsHast pabota o Teme
"Vranesonopoast"

bubmuoreka [JOK
https://m.edsoo.ru/82b4d759

bu6nmoreka [JOK
https://m.edsoo.ru/20e89f22

bu6mmorexa [IOK
https://m.eds00.ru/95¢9e298

44

[IpenenpHbIE OAHOATOMHBIE
CIIUPTHI: TOMOJIOTUIECCKHH PsijI,
obmas popmyina, cTpoeHne
MOJIEKYII, U30MEPUS,
HOMEHKJIaTypa,
KkiIaccupukanus, pusnueckue
CBONCTBA

bubmmorexa [IOK
https://m.edsoo.ru/df04c5cd
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XUMHUYECKHE CBOUCTBA
45 IPEeaEIbHBIX OQHOATOMHBIX 1 buGnnorexa LIOK
peAl A https://m.edsoo.ru/26ee34fe
CIIUPTOB
CriocoObI nostyueHust u
bu6mmoreka [JOK
46 MIPUMEHEHNE OJJHOATOMHBIX 1
https://m.edso0.ru/484 100000000000
CIIUPTOB
[Tpocteie 3pupsi:

47 HOMEHKJIaTypa U U30Mepus, | bu6mmoreka [JOK
0COOCHHOCTH (PU3UYCCKUX U https://m.edsoo.ru/c2c788b2
XUMHYECKUX CBOUCTB
MHOroaToMHBIE CITUPTHI:

43 STUJIEHTJIMKOIb U TJIMLEPUH, UX | bubnmnoreka [JOK
bu3HYecKue U XUMHUYECKIE https://m.edsoo.ru/ee4d84aa
CBOMCTBA
Croco0B! MOJIyUYeHUS U

49 OpUMEHEHUE I\?I];—IIOFOEITOMHLIX 1 bubnmorera [TOK

P https://m.cdsoo.ru/d12¢567d
CIIUPTOB
@DeHOII: CTPOEHUE MOJIEKYJIBI,
50 ¢du3nueckre CBOUCTBA 1 bubmmorexa [TOK
' https://m.edsoo.ru/2ce726f8
Tokcu4HOCTH eHomna
bubmuorexa [JOK
51 XuMHYecKHue cBoMcTBa heHoa 1
b https://m.edsoo.ru/037ca5f9

57 CrocoOsI ToTydeHus 1 1 bubnmuorexa [JOK
npuMeHeHue (eHosa https://m.edsoo.ru/c77ddf4c
[TpakTuueckas padota Ne 2.

53 Pemenne skcnepuMeHTATLHBIX 1 1 bubmmorexa LOK

"p https://m.edsoo.ru/fdOced09
3aaa4 no treme "CrnupThl U
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denomnsr"

54 Cucremaru3anus 1 0000IIeHne | bubmuoreka [JOK
3HAHUU 1O TeME https://m.edsoo.ru/1810cb9b
AJbaeruapl U KETOHBI:
3JICKTPOHHOE CTPOCHHE

55 KapOOHUIBHOMN TPYIIIIHI; | bubnunoreka [JOK
TOMOJIOTHYECKHE PSIJIbI, 00IIIast https://m.edsoo.ru/b139beaa
dbopmyna, uzomepus u
HOMEHKJIaTypa
AJbJeruipl ¥ KETOHBI:

. bubnmoreka [JOK
56 (du3HYEeCKHe CBONCTBA; peaKIuu 1
https://m.edsoo.ru/c887425¢
MIPUCOECTUHEHUS
Peakiiyu okuciaeHus u
57 KadeCTBEHHBIC PEaKIIUU 1 bubmmorera [TOK
p https://m.edsoo.ru/a393baa9
aJIbJIETUI0B U KETOHOB

53 Cnoco0bI oTy4eHust | bubnmnoreka [JOK
AIbJICTUIOB U KCTOHOB https://m.edsoo.ru/520d1c51
OIHOOCHOBHBIE IIPEIETbHBIE

59 KapOOHOBBIE KUCIIOTHI, | bubmuorexa [IOK
0COOEHHOCTH CTPOCHHUSI UX https://m.edsoo.ru/fecOb113
MOJIEKYJT
N3omepust 1 HOMEHKIIAaTypa

bubmuorexa [JOK
60 KapOOHOBBIX KHCIIOT, UX 1
. https://m.edsoo.ru/700cc87b
busnyeckue cBoiicTBa
XuMHUYEeCcKue CBONCTBA
61 MpeaeabHBIX 0JTHOOCHOBHBIX 1 bubmorexa HOK
pea ~ https://m.edsoo.ru/40e6e0e9
KapOOHOBBIX KHCIIOT
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62

Oco0OeHHOCTH CBOICTB
MYpPaBbUHOH KHUCJIOTBI.
MHuoroo6pa3ue kapOOHOBBIX
KHUCIIOT

bubmuoreka [JOK
https://m.edsoo.ru/bb31be71

63

64

OCco0CHHOCTH CBOICTB:
HENPEICTbHBIX U
apOMaTUYECKUX KapOOHOBBIX,
JTUKapOOHOBBIX,
THIPOKCUKAPOOHOBBIX KHCIIOT.
[TpencTaBuTENIN BBICIINX
KapOOHOBBIX KHUCJIOT

[ToHATHE O IPOU3BOAHBIX
KapOOHOBBIX KUCIIOT

bubmuoreka [JOK
https://m.edsoo.ru/83a08773

bu6mmorexa [IOK
https://m.edsoo.ru/0d162d9d

65

66

67

68

CrnocoOsl nonydeHus u
IPUMEHEHNE KapOOHOBBIX
KHUCIIOT

CrnoxHuble 3¢upsl:
TOMOJIOTUYECKHH psJl, oO1as
dbopmyra, u3omMepus U
HOMEHKJIaTypa

dusnyeckue 1 XMMUYEeCKHe
cBoiicTBa 3(hupoB

Pemenue pacu€THbIx 3a1a4: 1o
YPaBHEHHIO XUMHUYECKON
peaKIMu, Ha OTpeieIeHue
MOJIEKYJISIPHON (HOPMYJIBI
OpPraHUYECKOTO BEIECTBA

bu6mmoreka [JOK
https://m.edsoo.ru/7¢065¢9d

bu6mmoreka [JOK
https://m.edsoo.ru/adfffe6d

bubmuorexa [JOK

https://m.edsoo.ru/ad6b94b2
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[IpaxkTuueckas padora Ne 3.
69 Pemenue skciepuMeHTaIBHBIX | | bubmmorexa [IOK
3amay o Teme "KapOoHoBbIe https://m.edsoo.ru/486671fb
KUCJIOTHI. CitoxHBIE dpuphI"”
JKupsl: crpoeHue, pu3nIecKue
P P (? bubmuoreka [JOK
70 1 XUMHYECKHUE CBOMCTBA 1
https://m.edsoo.ru/al9¢c5b98
(ruzposnus)
Oco0eHHOCTH CBOICTB JKHUPOB,
71 COAEpKAIINX OCTATKH | bubnunoreka [JOK
HETIpEAEIbHBIX JKUPHBIX https://m.edsoo.ru/b0331922
KUCHOT. KUpbl B IpUpoJIe
Mpbla KaK COJIU BBICIITUX
KapOOHOBBIX KHUCIIOT, UX
72 Motolee aeiicteue. [lorstue o 1 bubmorexa HOK
Hee ' https://m.edso0.ru/3¢566565
CHHTETHYCCKHX MOFOITUX
cpenctax (CMC)
I'enernueckas cBsi3b
7 YII€BOIOPOAOB U | bub6nuorexa [IOK
KHCIIOPOACOAEPKALLIUX https://m.eds00.ru/56790c96
OpTaHWYECKUX BEIIECTB
74 Pacuérsl o ypaBHEHUSIM |
XUMUYECKUX PeaKui
75 Cuctemaru3zanusi 1 00001IeHIE | bubnuorexa [JOK
3HAHUH 10 TeMe https://m.edsoo.ru/f8eaf2eb
OO0m1as xapakTepucTUKa
P P bubnmoreka [JOK
76 YTJIEBOJIOB M KJIacCU(UKAITUS 1
https://m.edsoo.ru/7a9693al
yTJIeBOJIOB (MOHO-, TU- U




JenaprameHT odpa3oBanus AxMuHHCTpanun I. ExatepunOypra

MyHununaisHOe aBTOHOMHOE 00111e00pa3oBaTeNbHOe YIpPEKASHHE CpeHss o0meodpa3oBaTenpHas mkona Ne 36 mm. M.I1.Oxunmosa
620078, r. ExatepunOypr, yi1. Massiesa, 134 ten. 8(343) 374-02-91,

e-mail: mou36ekb@mail.ru

H0JIMCaXapUbl)
Monocaxapusl: puzndeckue
. bu6mmoreka [JOK
77 CBOMCTBA U HAXO0XKJICHUE B 1
https://m.edsoo.ru/b4bdda2d
pupojie
[IpuMeHeHue TIFOKO3bI, €€
bubmuoreka [JOK
78 3HAYEHUE B 1
https://m.edsoo.ru/5e61122d
JKU3HENIEITEIIbHOCTH OpraHu3Ma
Hucaxapunpl: caxaposa,

79 MaJlbTO3a U JIaKTO3a. | bubmuoreka [JOK
Haxoxnenue B npupoje u https://m.edsoo.ru/eb0384e7
MIPUMEHEHHUE TCaXapUJiOB
[Tonucaxapuael: cTpoeHue

20 MaKpOMOJIEKYJ, pU3NYECKUE U | bubnnorexa [JOK
XUMHYECKHUE CBOMCTBA, https://m.edsoo.ru/72a04508
MIPUMEHEHUE

21 [TonsiTHE 006 UCKYCCTBEHHBIX | bub6nuorexa [IOK
BOJIOKHAX https://m.eds00.ru/6216€e766
Pemienne pacueTHbIX 3a/1a4 Ha

2 omnpeJiesIeHue A0JIU BbIX0Ja 1 bubnmoreka [JOK
MPOAYKTA PEAKIUU OT https://m.edsoo.ru/7fde47ef
TEOPETHYECKH BO3MOKHOTO

23 CucremaTu3anus u 0000IIeHNE | bubnmnoreka [JOK
3HaHUU 110 pa3jeny https://m.edsoo0.ru/08d4364c
KonTponbhas pabota no teme

84 "Kucnopoacoaepxarniue 1 1 bubmmorexa [OK

POACOACHAIL " https://m.edsoo0.ru/42c6678e
OpraHUYECKUE COCAMHEHUS
85 AMWHBIL: KTaccupuKaIms, 1 bu6mmoreka [IOK
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CTPOEHHUE MOJIEKYII, 001Ias https://m.edsoo.ru/efa7ebca
dbopmyna, uzomepus,
HOMEHKJIaTypa U (pu3nyeckue
CBOICTBA
26 XuMHUYECKUe CBONCTRA | bubmuoreka [JOK
ani(paTHIEeCKUX aMUHOB https://m.edsoo.ru/1bc5cf80
AHUWIUH: CTpOCHHUE aHUJIMHA,
bubmuoreka [JOK
87 0COOCHHOCTH XMMHUYECKUX 1
o https://m.edsoo.ru/39cd21f1
CBOMCTB aHWJIMHA
CnocoObI MoTydeHus u
yi bubmuoreka [JOK
88 pUMEHEHHe aTru(paTHIECKUX 1
https://m.edsoo.ru/eal38763
aMHUHOB
AMHHOKHUCIIOTHI: HOMEHKJIATypa
29 U U30Mepus, GU3NIEcKue | bubnnorexa [JOK
cBoricTBa. OTIENbHBIE https://m.edsoo.ru/d1773e80
MPEACTABUTENH 0-AMUHOKHUCIIOT
XuMHUYeCcKHue CBONCTRA
aMHHOKHUCIIOT, UX
90 OMOJIOTUYECKOe 3HAYCHHE 1 bubmorexa HOK
https://m.edsoo.ru/77df705a
aMUHOKUCIIOT. CUHTE3 U
TUAPOIU3 MENTUI0B
o1 benku kak npupoHbIe 1 but6mmorexa [JOK
MOJIUMEPBI; CTPYKTYPhI OEJIKOB https://m.eds00.ru/429e¢9899
b K
92 XuMHUUYeCcKre CBOMCTBA OEITKOB 1 nommorexa O
https://m.edsoo.ru/6237306d
03 A3soTtcoaepxaiue | bubnmoreka [JOK
TeTEPOLIUKINYECKHE https://m.edsoo.ru/521d1431
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coenuHeHus. HykinenHoBsle
KHCJIOTBI: COCTaB, CTPOCHHE U
Ouostornueckas poib
[IpakTuueckas padora Ne 4.
Pewenne skciepuMeHTAIBHBIX
bubmuoreka [JOK
94 3a/1a4 10 TeMe 1 1
" https://m.edsoo.ru/8e3c02d1
A3zoTcoaepikaiue
OpPraHUYeCKHUE COCTUHEHUS"
[IpakTrueckas padora Ne 5.
95 Pemienne skcniepuMeHTaIBHBIX | | bubnunoreka [JOK
3a1ay4 o teme ""Pacrio3znaBanue https://m.edsoo.ru/bde3{df6
OpPTraHUYECKUX COCTMHECHHM"
KonTponbHas pabora no teme
96 "AszoTcomepIKalnue 1 1 Eubmiorexa IOK
P " https://m.edsoo.ru/ce561bc7
OpTraHUYECKUE COCTMHEHUS
OCHOBHBIE OHATHUS XUMHUH
BBICOKOMOJIEK YIS PHBIX
97 COE€IUHEHUIN U METOABI UX 1 bubmmorexa [IOK
https://m.edsoo.ru/7aa63ebd
CHHTE3a —II0JINMEpHU3aIus U
TTOJIMKOH ICHCAITUS
08 [lnactmaccel. YTunuzamus u | bubmuorexa [JOK
nepepaboTka MiacTuka https://m.edsoo.ru/82242e0f
DJ1acToOMEpPBI: HaTYPAIbHBIN
99 CUHTETUYECKHE Ka u 1 brbmorexa HOK
YAy https://m.edsoo.ru/246103ec
Pe3una
100 BonokHa: HaTypanbHBbIE, | bubnmoreka [JOK
HWCKYCCTBEHHEIE, https://m.eds00.ru/5963a601
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cuHrernyeckue. [lonumepst
CIIELMAJIbHOTO HA3HAYECHUS

[TpakTuueckas padota Ne 6.
101 Pemenne skciepuMeHTAIBHBIX
3aza4 rno teme "PacniosHaBaHue

II1acTMacc v BOJIOKOH"

O0600I11IeHNE U CUCTEMATU3AIUS
102 M3YYEHHOTO MaTepuaa o TeMe
"BbICOKOMOJIEKYIISIpHBIE

coenuueHus"

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

102

| bu6mmoreka [JOK
https://m.edsoo.ru/3aebd77a
bubmuoreka [JOK
https://m.edsoo.ru/6a22ble8
3 6
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11 KIIACC
KoanuecTBo yacos DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kontpoabusbie IIpakTuuyeckue
n/n Bcero u3yuyeHusi oOpasoBaTejbHbIE
padoThI padoThI
pecypcsl
| Atom. CocTaB aTOMHBIX SJED. 1 bubmmoreka [JOK
Xumuyeckui sneMeHT. M30Tomnbl https://m.edsoo.ru/59c112ee
) CrtpoeHue 3J1eKTPOHHBIX 000JI04EK | Bbu6motreka [JOK
aTOMOB, KBAHTOBBIE YHCJIA https://m.edsoo.ru/b4d9fffa
3 Krnaccudukanus XaMHIECKUX 1 bu6nunorexa LIOK
3JIEMEHTOB (s-, p-, d-, f-3emMeHThI) https://m.edsoo.ru/61294af9
4 Pacnipenenenue 371€KTpOHOB 110 1 bubmmnoreka HOK
aTOMHBIM OpOUTAIISAM https://m.edsoo.ru/f5f750fe
DNeKTpPOHHBIE KOHPUTYpAIIUU aTOMOB
P Quryp bu6mmoreka IIOK
5 3JIEMEHTOB B OCHOBHOM U 1
. https://m.edsoo.ru/8149e846
BO30Y>KIEHHOM COCTOSTHUU
6 DNeKTpOHHBIE KOH(PUTYpAIIUX HOHOB. 1 bubnnorexa [JOK
DIIEKTPOOTPHULIATENBHOCTh https://m.edsoo.ru/a0764b24
[Iepuonnueckuii 3aKOH U
[lepuoanueckas cucteMa XMMHUYECKUX
7 anemenToB 1. 1. Menaeneea, CBI3b C 1 bubnnorexa [IOK
N M ’ https://m.edsoo.ru/16957c01
COBPEMEHHOW TEOpHUEHN CTPOCHUS
aTOMOB
3aKOHOMEPHOCTU U3MEHEHUSI CBOWCTB
8 XUMHYECKHUX 3JIEMEHTOB U 00pa3yeMbIX 1 bubmmorexa [IOK
pazy https://m.edsoo.ru/f8468927
VMU MPOCTBIX U CIIOKHBIX BELECTB 10
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rpyIIaM U nepuoiam

9 CucreMaru3anus 1 0000IICHHE 3HAHUH 1 bubmuorexa [JOK
0 TeEME https://m.edsoo.ru/8fad2942
Bunnr xumuueckoi cBsa3u. MexaHu3MEl

10 00pa30BaHMs KOBAJIGHTHOW CBS3H. 1 bubmmoreka [JOK
Bonoponnas cBs3b. https://m.edsoo.ru/5a8072af
MexMOoeKyIapHbIE B3aUMOIEHCTBUS
BaneHTHOCTh ¥ BaJICHTHBIE

1 BO3MOXKHOCTH aTOMOB. CBs3b 1 bubnunoreka LIOK
3JEKTPOHHOU CTPYKTYPbI MOJIEKYJ C X https://m.edsoo.ru/3d2ca093
reOMETPUUYECKUM CTPOCHUEM

2 [IpencraBneHus 0 KOMIUIEKCHBIX | bubmmoteka IIOK
COEIMHEHUSAX: COCTaB U HOMEHKJIaTypa https://m.edsoo.ru/8c66b12a
BemectBa MonekyasipHOTO U

13 HEMOJIEKYJISIPHOTO CTPOEHHUS. THUIbI | bubmuoreka [IOK
KPHUCTAJUIMYECKUX PEIIETOK U CBOMCTBA https://m.edsoo.ru/e167635b
BEIIIECTB
[loHsiTHE O NUCTIEPCHBIX CUCTEMAX.

14 [IpencraBnenue 0 KOJUIOUIHBIX 1 bubnnorexa [IOK

https://m.edsoo.ru/da2c70e4

pacTBopax
HctunHbIe pacTBOPHI: HACKIIIIEHHBIE U

15 HeHaCLIH_IeIfHLIC, pra).CTBopI/IMOCTB. 1 bubnmorexa LHOK

https://m.edsoo.ru/e9ccdd8d

Kpucrannoruaparst

16 Crioco0ObI BEIpaKEHHS KOHIIEHTPAITIH 1 bubnuotexa [JOK
pacTBOpOB https://m.edsoo.ru/328e653a

17 Pemenue 3aga4d ¢ MCnoJib30BaHUEM 1 bubmuorexa [IOK
HOHATHH ""MaccoBas I0JIA https://m.edsoo.ru/785e0ab4
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pacTBOpEHHOTO BeriecTBa", "MolisipHas
KOHLeHTpauus"

18

19

Krnaccudukanusa u HoMeHKIaTypa
HEOPraHUYECKHUX BEIECTB

Cucrematusanusa 1 00001IIeHIE 3HAHUT
110 TEME

bub6nmoreka [IOK
https://m.edsoo.ru/bf9¢108d

bubnunoreka LIOK
https://m.edsoo.ru/8d2c6a3a

20

21

22

KonTponbHas padoTa no remam
"Crpoenue atoma. [lepuoanueckuii
3aKoH U [leproanyeckas cucrema
XUMHYECKHUX 31eMeHTOB /JI. .
Menpeneena", "CTpoeHue BEIIECTBA.
Mmuoroo6pasue BemiecTs"

Knaccudukanmss XuMUuecKux peakiuii
B HEOPraHMYECKOW U OpraHMYecKon
XUMHUU. 3aKOH COXPaHEHHsI MacChl
BEIIECTB; 3aKOH COXPAaHEHUs U
[IpeBpaILeHHs SHEPTHH IIPU
XUMHAYECKHX PEaKIUsIX

TemnoBbie 3P HEKTH XUMUYECKUX

peakuuil. TepMmoxumuueckue
ypaBHEHUS

bubnunoreka LIOK
https://m.edsoo.ru/70a60aa4

bubmmoteka IIOK
https://m.edsoo.ru/6335cdd2

bub6mmorexa [IOK
https://m.edsoo.ru/d1db86da

23

Brrunciienus mo ypaBHEHHUSIM
XUMHYECKUX PEAKIUN 1
TEPMOXUMHUYECKUM YPABHEHUAM

bub6mmorexa [IOK
https://m.edsoo.ru/87b13954

24

CKOpOCTh XMMHYECKOU peaKIny, e€
3aBHCUMOCTH OT Pa3IMuHbIX (PAKTOPOB.
Kartanu3 u karanuzaropsl
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25 I'oMOreHHsbIe ¥ reTepOreHHbIE peakun 1
[TpakTrueckas padora Ne 1 mo teme
" bubmuorexa [JOK
26 Bimstaue pa3nudHbpIXx pakTopoB HA 1 1
. " https://m.edsoo.ru/1facaldl
CKOPOCTbh XUMUUYECKOU peaKiiuu
7 OO6paTtumbie U HEOOpATUMBIE PEAKIIUU. 1 bubmmoreka [JOK
XHUMHUYECKOE PaBHOBECHUE https://m.edso0.ru/30952f9b
[IpakTuueckas pabora Ne 2 o teme
" bubmmoreka [JOK
28 BnusiHue pa3nuyHbIx pakTOpoB Ha 1 1
" https://m.edsoo.ru/3bf34e17
MOJIOKEHNE XUMHUYECKOTO PAaBHOBECHS
DNEKTPONIUTHYECKAs TUCCOLUALIHS.
29 CI/IJILHI;e U cia0ble JIEKTPOTUTHI 1 bubmmorexa [TOK
Ry https://m.edsoo.ru/5f766bdf
Crenens auccolyanum
HNonnoe npousseaenue Boasl. Cpena
30 BOJIHBIX éIB.)CTBO oB. Bonopo HLIP;”I 1 bubmorexa HOK
g P POB. BOAOPOA https://m.eds00.ru/3966ca89
nokazatensb (pH) pactBopa
I'maponu3s coneit. Peakium,
31 1} ofelca}o ue B pacTBOpax 1 bubmorexa HOK
P Y i et https://m.edsoo.ru/09d5a%bd
ANEKTPOJIUTOB
[IpakTuueckas pabora Ne 3 o Teme
32 "XUMHUECKHE PEAKIIUU B PACTBOPAX 1 1 bubmorexa [OK
P = P p https://m.edsoo.ru/2e3daeb0
ANEKTPOJIUTOB
OKHCIUTETEHO-BOCCTAHOBUTEIHHBIC
. bubmuorexa [JOK
33 peakuuu. Baxuenime OKuCInTenu u 1
https://m.edsoo.ru/56226060
BOCCTAHOBUTEIH
34 MeTto[ 371eKTPOHHOTO (3J1EKTOHHO- 1 bubmuotexa [JOK
HWOHHOTO) OanaHca https://m.edsoo.ru/fb691387
35 DNEKTPOJIN3 PACTBOPOB U PACILIIABOB 1 bubmmoreka [JOK
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BCIICCTB https://m.edsoo.ru/93fb97d2

36 Pemenue 3aga4 pa3aumyHbBIX TUIIOB 1 bubmorexa HOK

&3P https:/m.eds00.ru/5a859d16

37 Pemenue 3aga4 pa3IMUHbBIX TUIIOB 1 bubmorexa [IOK

AaTp https://m.edsoo.ru/5afa265d

18 Cucremaru3anus U 0000IICHUE 3HAHUM 1 bubnuoreka [IOK
o Teme "XuMuueckue peakuuu" https://m.edsoo.ru/c161eb85

39 KontponbHas paboTa mo teme | | bu6nmorexa LIOK
"Xumuueckue peakiuu" https://m.edsoo.ru/a8a0a930
IlonoxeHre HEMETAIOB B
[Tepunoanueckoii cucTeMe XUMHUYECKHUX

40 anemenTtoB JI. 1. Menpeneesa u 1 bubmorexa [IOK

T A https://m.edsoo.ru/8ca2dcad
0COOEHHOCTH CTPOCHHUS UX aTOMOB.
du3znyeckue CBOMCTBA HEMETAJIJIOB
AnoTponusi HEMETAIOB (Ha IpUMeEpe
41 KHCJI0pOAa, cepsl, pocdopa u 1 bubamorexa LOK
poJa, cephl, p https://m.edsoo.ru/ef92c91c
yriaeposa)

4 Bogopona: nonmyuenue, pusnyeckue u 1 bubnmnoreka [HOK
XUMHUYECKHE CBOMCTBA. ['mapuibl https://m.edsoo.ru/0aa8f613
l'amoreHsl: HAX0XICHHUE B IPUPOJC,

43 CIIOCOOBI MOTyYEHUS (1)1/131/1qpecine " l bubmmorexa [IOK

YIS https://m.edsoo.ru/4e223795
XAMUYECKHE CBOMCTBA
I"anorenoBoxopoasl. Baxkueiimue
44 KHCJIOPOACOIepKalllfe COCAUHESHUS 1 bubmorexa [IOK
POACOACPAl A https://m.eds00.ru/6b3255¢6
rajorc¢HOB

45 JlaGopaTopHbI€ ¥ IPOMBIIIVICHHBIS ] bu6muoreka [IOK

CIIOCOOBI TTOTYYESHHS TAIOTCHOB. https://m.edsoo.ru/6971aca4
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IIpuMeHeHue rajnoreHoB 1 ux
COCJIMHEHU
[IpakTrueckas padota Ne 4. Permenue
46 SKCIICPUMEHTAJIBHBIX 3aJ1a4 110 TEME 1 1 bubmorexa [OK
" P R 8 https://m.edsoo.ru/8b26fecd
I'anmorensl
Kucnopon: nabopatopHsie 1
47 MIPOMBIIIIJIEHHBIE CLIOCOOBI MOTYYEeHHS, 1 bu6nunorexa LIOK
(hU3UYECKHe U XMMUYECKHUE CBOMCTBRA. https://m.edsoo.ru/c8abc36a
O30H. [IpumeHeHMe KUCI0pOia U 030HA
bu6 K
48 OKCHUIbI M IEPOKCHU/IBI 1 nommotexa HO
https://m.edsoo.ru/5¢8816a0
49 Pemenue 3a1a4 pa3IMUHbBIX TUIIOB 1 bubmmorexa [TOK
At p https://m.edsoo.ru/2b6d8b4b
Cepa: Hax0XICHHE B IPUPOJIC,
50 CH(I))CO6I>I MOJTyYEHUs (;HSI:/IHGCKI/IG u 1 bubmmorexa LIOK
yi " https://m.edsoo.ru/46afae16
XAMUYECKHE CBOMCTBA
bu6nunorexa LIOK
51 CepoBo0po/1, CYJIb(DUIBI 1
POBOZIOPOL, CYIbpuA https://m.edsoo.ru/7¢875999
Kucnopoaconepxariue coefuHeHUs
52 cepnl gCO6eHHIz)CTI/I CBOWCTB CEpHOM 1 bubmorexa HOK
PPl p https://m.edsoo.ru/8cfa2548
KHCJIOTBI
ITpakTruyeckas pabora Ne 5. Pemenue
53 SKCIICPUMEHTAIBHBIX 3a]a4 I10 TEME 1 1 bubmorexa [IOK
" P N fl https://m.edsoo.ru/0afb05e4
Cepa u e€ coeuHEeHUs
A30T: Hax0XKJIEHHUE B IPUPOJIE,
54 CTIOCOOBI OTYUYECHUS (g)l/ljl)/lquKI/Ie u 1 bubnmorexa HOK
TR https://m.edsoo.ru/badd2255
XAMUYECKHE CBOMCTBA. AMMUAK,
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HUTPH/IBI
Kucnoponcoaepxaiiue coeimHeHHs
P P N N bu6nmoreka [IOK
55 azota. OCOOCHHOCTH CBOMCTB a30THOM 1
https://m.edsoo.ru/e2965afe
KHUCJIOTBI

56 [IpuMeHeHue a30Ta U €ro COeAMHEHUN. 1 bubmmoreka [JOK
A30THBIE yI0OpEHUS https://m.edsoo.ru/129f5059
docdop: HaAXOKIAECHUE B IPUPO/IE,

57 CHIOCOOBI TIOy4YeHUS, PU3NICCKUE U | bubmmoreka [JOK
XUMHUYeCcKue cBoricTBa. Dochuibl u https://m.edsoo.ru/9a6b43ec
dhochun
Oxcunasl docdopa,

Goccpop bubnuoreka [IOK
58 bochopcoaepxkaiue KucaoTel. Conu 1
. https://m.edsoo.ru/c7a2d429
(dhochopHOIt KUCTOTHI

59 [Tpumenenue pocdopa u ero | bubmuoreka [IOK
coenunennii. Dochopusie ynoopeHus https://m.edsoo.ru/a218070a
IIpakTryeckas pabora Ne 6. Pemenue

bu6mmoreka IIOK

60 SKCIEPUMEHTAIIbHBIX 337a4 110 TEME 1 1

" " https://m.edsoo.ru/8175ac3f
A3oT 1 pochop 1 ux coenuHeHUs
VYriepoa: HaXOXACHUE B IPUPOJIC,

61 JUIOTPONHbBIE MOIU(DUKALINY; ] bu6muoreka [JOK
(du3nUecKre U XUMHUYECKHE CBONCTBA, https://m.edsoo.ru/1eb19f9%e
MIPUMEHEHHE
Oxcun yriaepona(Il), okcug

62 e oy;(l\lf)) (OJI)LHaﬂ KHCJIOTa U €& 1 bubmorexa [OK
yHIepoa - YT https://m.edsoo.ru/dba58adf
coJiu

but6mmoreka [IOK
63 Pemenue 3aga4 pa3nu4yHbIX TUIIOB 1
https://m.edso00.ru/6029b609
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Kpemuuii: Hax0KI€HUE B IPUPOJIE,
64 CTIOCOOBI OTYYEHHUs, PU3NIECKUE U 1 bubmmorexa LIOK
i L https://m.edsoo.ru/143558ab
XUMHYECKHE CBOICTBA
65 Oxkcun kpemuusi(IV), kpemuueBas | bubnmnoreka HOK
KHUCJIOTA, CUJIINKATHI https://m.edsoo.ru/3170e7b1
[IpuMeHeHne KpeMHHS U €T0 bubmmoreka [JOK
66 coequHeHuil. CTeKI10, ero nojlyu4eHue, 1 https://m.edsoo.ru/393cdacO
BH/bBI CTEKJIA https://m.edsoo.ru/5823cefb
bubnuoreka [{OK
67 Pemenue 3a1a4 pa3nuyHbIX TUIIOB 1
https://m.edsoo.ru/b624£801
68 CucremaTu3anus 1 0000I1IeHnEe 3HAHUI 1 bubmmoreka [JOK
no teme "Hemerannsr" https://m.edsoo.ru/6e864db5
69 KonTponbhas pabota no teme | | bubnmnoreka [HOK
"Hemertanmer" https://m.edso0o.ru/d0484c76
70 AHanus pe3ynbTaToB KOHTPOJIBHON | bubmuoreka [IOK
paboThl, KOPPEKLIHS OIINOOK https://m.edsoo.ru/2b7e¢9510
[TonoxxeHne MeTasioB B
[lepuonnueckoi cucreMe XUMHUYECKHUX
71 aneMeHTOB. OCOOEHHOCTH CTPOCHHUS 1 bubmmorexa [TOK
' P https://m.eds00.ru/9839¢16¢
AJIEKTPOHHBIX 000JI0YEK aTOMOB
METaJIJIOB
OO6ume puznyeckue CBOWCTBA
P but6mmorexa [IOK
72 MeTtasuioB. [IpuMeHeHne MeTaios B 1
https://m.edsoo.ru/51dac9d3
OBITY M TEXHUKE
7 Cnnasel MetaiioB. Koppo3sus 1 bu6muoreka [JOK
METAIIIOB https://m.edsoo.ru/42b872e3
74 Pemenue 3aga4 pa3nuyHbIX TUIIOB 1 but6mmoreka [IOK
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https://m.edsoo.ru/e3de37b6

DNEKTPOXUMHUYECKUN Psiji HAIPSHKEHUI

75 MeTaiioB. O0IIHe CriocoObl OTydeHUs 1 bubmmorexa [IOK

https://m.edsoo.ru/94eb377a

METaJIOB
OO01mmas xapakTepucTuKa MeTauioB 1A-
rpynusl [lepruoaudyeckoi cucTemsl

76 XUMHUYECKUX IeMeHTOB. Hatpuii u 1 bubmmoreka [JOK
KaJlui: ojy4yeHue, pusndeckue u https://m.edsoo.ru/e12¢26b3
XUMUYECKHUE CBOWCTBA, IPUMEHEHHE
MPOCTHIX BEUIECTB U UX COCAUHEHUN
OO6mas xapakrepucTuka MetamioB I1A-
rpynisl [leppoaudyeckoit cuctemsl

77 XMMHYECKUX 3JIEMEHTOB. Maruuii u 1 bubmuorexa [JOK
KaJIbIMNA: IOJdy4YeHue, pusnueckue u https://m.edsoo.ru/7c3e49c0
XUMHYECKHE CBOICTBA, IPUMEHEHHE
IIPOCTBIX BEIIECTB U UX COEIMHEHUN

73 JKEcTKOCTh BOMIBI U CITOCOOBI €€ | bu6mmoreka IIOK
YCTpaHEHUS https://m.edsoo.ru/c74bfae9

79 AnroMuHU: ony4yeHue, Gusndeckue u 1 bubmuorexa [IOK
XUMHUYECKHE CBOWCTBA, IPUMEHEHHE https://m.edso00.ru/0e79b266
AMpoTepHbIe CBOIICTBA OKCHJIA U

20 TUAPOKCH/IA aTIOMHUHUS, | bubnunorexa LIOK
THAPOKCOKOMIUIEKCHI AIIFOMUHUS, UX https://m.edsoo.ru/5d12d318
MIpUMEHEHNE

81 Pemenue 3aiay pa3nuyHbIX TUIIOB 1

2 [IpakTuueckas pabora Ne 7. Pemenue 1 1 bubnmoreka [JOK
SKCIIEPUMEHTAJIBHBIX 3a1a4 I10 TEME https://m.edsoo.ru/27a4af43
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"MeTaJiibl IJIaBHBIX OArpynm"
OO6m1as XxapakTepruCcTHKa METAIIJIOB
23 mo6ouHbIX oArpymi (b-rpyrm) ] bubmuorexa [JOK
[Teproanueckoit CUCTEMBI XUMHUYECKHX https://m.edsoo.ru/610d7431
3JIEMEHTOB
du3nyecKue 1 XMMUYECKHE CBOMCTBA
. bubnuoreka [{OK
84 XpoMa U €ro COeIMHEHUM, ux 1
https://m.edsoo.ru/9911bef3
MIPUMCHCHHE
Baxneiiimume coefMHEHUST MapraHIia.
bubnunoreka LIOK
85 [Tepmanranat kayius, ero 1
g https://m.edso0o.ru/039d69c8
OKHCIIMTCIIbHBIC CBOMCTBA
dusznyeckne ¥ XUMHUUECKIE CBOMCTBA
. bubmuorexa [IOK
86 xKenes3a u ero coenuHeHui. [lomydenue 1
https://m.edsoo.ru/1b7f8741
Y IPUMEHEHHUE CIUJIaBOB JKelle3a
du3nyeckne ¥ XUMUUECKIE CBOMCTBA
i . bubnuoreka [{OK
87 MEIHN U €€ COeNUHEHNH, X 1
https://m.edsoo.ru/2bc0f954
MIPUMEHEHHE
du3nYecKre 1 XMMUYECKUEe CBOMCTBA
28 IIMHKA ¥ €r0 COSANHEHUH, UX 1 bu6nunorexa LIOK
IIpUMEHEHNE. [ NIPOKCOKOMITIEKCHI https://m.edsoo.ru/b1{f2beal
MHKA
ITpakTruyeckas pabora Ne 8. Pemenue
bubnunorexa LIOK
89 AKCIEPUMEHTAIIbHBIX 33724 110 TEME 1 1
" " https://m.edsoo.ru/a6e352¢ea
MerTaibl TOOOYHBIX MOATPYIII
90 Pemtenue 3amay pa3siInyHbLIX THIIOB 1 Bubmorexa OK
P https://m.edsoo.ru/a8b83d83
91 O06001IeHNEe U CUCTEMATU3 AL 1 bubmuorexa [IOK
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H3YYEHHOTO MaTepualia 1o TeMe https://m.edsoo.ru/e91fe975
"Merasmibt"

9 KontponbHas paboTa mo teme ] ] bubnmnoreka HOK
"Merasmibt" https://m.edsoo.ru/83f63ea3

03 AHanu3 pe3yiabTaToOB KOHTPOJIbHOM 1 bubmmoreka [JOK
paboThl, KOPPEKILIUS OIHUOOK https://m.edsoo.ru/9ebff2fd
Posb xumun B o0ecrieueHun

94 YCTOMYMBOTO Pa3BUTHS YEJIOBEUECTBA. | Bbu6moteka [JOK
[ToHsTHE 0 HAYYHBIX METOAAX https://m.edsoo.ru/080fe 110
HCCIIE0BaHUS BEUIECTB
Hayunbie npuHIUITBI OpraHU3aluu

95 XUMHYECKOTO MPOU3BOICTBA. | bubmmoteka IIOK
[IpoMmbliieHHbIE CIOCOOBI MOTYYEHHS https://m.edsoo.ru/2e45a44f
BAKHEWILINX BEIECTB
XHUMUYECKOE 3arpsi3HEHUE

96 OKpY’KaloIen Cpeibl U ero 1 bubmmorexa [TOK

https://m.edsoo.ru/9f11bf51

MIOCJIEACTBUS

97 XUMUS U 310pOBbE YEIIOBEKA. | bubmuoreka [IOK
JlekapcTBEHHBIE Cpe/iCTBA https://m.edsoo.ru/a6552721

08 Xumus nuuiy. Pois Xxumuu B | but6mmorekxa [IOK
o0ecreyeHny MHUIEeBOi 6e30MacCHOCTH https://m.edsoo.ru/1f7bSbd2

99 Kocmernueckue u napromepHbie 1 bubmuorexa [IOK
cpeactBa. beiToBas xumMus https://m.edsoo.ru/da42d5a9
XuMus B CTPOUTEINLCTBE. BakHelue

100 CTPOMUTENIbHBIE U KOHCTPYKIIMOHHbIE 1 bubmmorexa LIOK

https://m.edsoo.ru/61e69003

MaTrepHuabl

101 XHMHS B CEIIBCKOM XO3SICTBE. 1 bubnunoreka LIOK
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Oprannyeckue U MUHEPAIbHbIE https://m.edsoo.ru/fd39587d
ynoOpeHus

102 CucreMaru3anus 1 0000IICHHE 3HAHUH ] bubmuorexa [JOK
110 TeME https://m.eds00.ru/db979¢70

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

102 4 8
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IPOBEPSIEMBIE HA EI'D 110 XUMUWU TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
ITPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon IIpoBepsiemble TPeOGOBaHMS K MPEAMETHBIM Pe3yJIbTATAM OCBOECHUS
MPOBEPAEMOro OCHOBHOM 00pa30BaTeIbHOI MPOrpaMMbl CpeHero 0011ero
TpeOoBaHUSA oOpa3oBaHus

1 Bnanenue cucremMoil XMMUYECKUX 3HAHUM, KOTOPasi BKJIKOYAET:

OCHOBOITOJIATAlONINE TMOHATHS (XMMHUYECKUH AJIEMEHT, aTOM, H30TOIIbI,
3JICKTPOHHAs 000JI0YKa aToma, §-, p-, d-3JIEKTPOHHBIC OPOUTAIIN aTOMOB,
OCHOBHOE M BO30YXIEHHOE COCTOSIHHME€ aTroma, HOH, MOJIEKyJa,
BAJICHTHOCTD, AJIEKTPOOTPUIIATENILHOCTD, CTEICHb OKHCJICHMS,
XUMHUYECKass CBS3b (G- U T-CBsI3b, KpaTHBIC CBSI3M), THOpUIU3AIIMS
ATOMHBIX OpOHUTANCH, KpUCTAUTMYEcKas pemeéTka, MOJb, MOJISIPHAs
Macca, MOJSIpHBIM 00BEM, MOJSpHAs KOHIICHTPALMS, PACTBOPHI
(MCTUHHBIC, AUCIEPCHBIE CUCTEMBI), KPUCTAJUIOTHAPATHI, YIIEPOIHBIN
CKeJNeT, (PYyHKIMOHAIbHAS TpYIIa, paJuKai, W30MEpbl, CTPYKTypHas
11 dbopmyna, uzomepust  (CTpyKTypHasi,  reomerpuyeckas  (Iuc-,
' TpPaHCU30MEPHSI), TOMOJOTUYECKHI psA, TOMOJOTH, YIJIEBOJIOPOJIBbI,
KHUCJIOPOJI- M a30TCOAEPIKAIIUE COCTUHEHUS, OMOJIOTUUECKH aKTHBHBIC
BellecTBa (yriaeBo/ibl, KUPBI, OEITKH), MOHOMEpP, TIOJUMED, CTPYKTYPHOE
3BEHO, BBICOKOMOJIEKYIIIPHBIE COSMHEHHUS], KPEKUHT, PUPOPMHUHT, THUITHI
XUMHYECKUX peakluii (OKHCIUTENbHO-BOCCTAHOBUTENBHEBIE, HK30- U
SHIOTEPMUUYECKHE, PEAKIMd MOHHOTO OOMEHa, TOMO- U TE€TePOTrCHHbIE,
oOpaTuMble 1 HEOOpPaTUMBIE), PACTBOP, AJIEKTPOIUTHI, HEITEKTPOJIUTHI,
3JEKTPOJUTAYECKAS] AUCCOLMALINS, CTENEHb TUCCOLUALNN, OKUCINUTED,
BOCCTAHOBUTENb, JJEKTPOJIU3, CKOPOCTb XHMHYECKOM  peakluu,

XUMHUYECKOE PABHOBECHUE)

TEOPUH U 3aKOHBI (TEOPHUST XUMHUYECKOTO CTPOCHHUS OpPraHUYECKUX
BemiectB A.M. byTiepoBa, Teopusi 3JIEKTPOIUTAYECKON THUCCOLMAINH,
[lepuoanueckuit 3axkon .M. MenneneeBa, 3aKOH COXpPaHEHHUs Macchl),
1.2 3aKOHOMEPHOCTH, CUMBOJIMYECKUW S3BIK XMMHH, MHUPOBO33PEHUECKHUE
3HaHUS, JIeKAIUEe B OCHOBE MOHUMAHMS MPUUYMHHOCTU U CHCTEMHOCTH
XMMHYECKUX SBJICHUW, COBPEMEHHBIE TPEACTABICHUS O CTPOCHUU

BCIICCTBA HA aTOMHOM, MOJICKYJIIDHOM U HAIMOJICKYJIAPHOM YPOBHSAX

1.3 NpCACTaBICHUA 0 MCXaHUu3Max XHUMHUYCCKUX peaKI.IHfI,
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1.4

TEPMOANHAMHUYCCKUX u KHMHETHUYCCKUX 3aKOHOMCPHOCTAX ux

IIPOTECKAHUA, O XUMHUUYCCKOM PABHOBECHHU, JUCIIEPCHBIX CUCTEMaX

(aKTOJIOTMYECKUE CBEIEHHUS O CBOMCTBaX, COCTaBe, IOJIYYEHUU W
0€30IaCHOM  HCIIOJIb30BAaHUHM  BKHEHIIMX  HEOPTaHUYECKUX |
OpPraHUYECKUX BEWIECTB B OBITY M TNPAKTHUYECKOW JESTEIHHOCTH

YCJI0BCKa

1.5

2.1

o0mIye HaydHbIe MPUHIUIB XMMHUYECKOTO MPOU3BOACTBA (HA MpUMEpe
MPOU3BOJICTBA CEPHOM KHUCIIOTHI, aMMHaKa, METaHOJa, IMepepaboTKu
HedTH)

ChopMupoBaHHOCTH YMEHHI BBISBISATH:

XAapaKTCPHBIC  TIPU3HAKK W  B3aUMOCBA3b  HM3YUCHHBIX HOHHTHﬁ,
NPUMCHATH COOTBCTCTBYIOIIMUC IIOHATHA IIPpU OIIMCAHHWMU CTPOCHUSA U

CBOMCTB HEOPraHUYECKNX U OPraHUYECKHUX BELIECTB U UX MPEBPALICHUI

2.2

B3aMMOCBS3b XUMHUYECKUX 3HAHWM C TOHATUSIMH M TIPEIICTABICHUSIMH
JOPYTHX MPEAMETOB JUIsl 00Jee OCO3HAHHOTO MOHUMAHUS W OOBSCHCHUS

CYIIHOCTHU MATCPUAIIBHOTO CANHCTBA MUPa

3.1

Cq)OpMI/IpOBaHHOCTb YMCHUS UCIIOJIb30BAaTh!:

HAaMMCHOBAHHUA XHMHYCCKHX COCI[I/IHGHI/II‘/‘I MCIKAYHAPOAHOI'0 COrO3a
TeOpCTH‘ICCKOﬁ n HpHKHaﬂHOﬁ XUMHUU W TPUBHUAJIBbHBIC HAa3BaAHHA
BCIICCTB, OTHOCAINIUXCA K HN3YUYCHHBIM KjJIacCaM OpPraHu4Y€CKUuXx H

HEOPraHWYECKUX COCTMHEHU

82

XUMHUYECKYI0 CHMBOJIMKY JJISi COCTaBJIEeHUS (DOpMYJ HEOPraHMYECKUX
BEIIECTB, MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTHIX, COKPALIEHHBIX

U CKEJIETHBIX) (OPMYJI OPraHUYECKUX BEIECTB

4.1

4.2

4.3

ChopMupoBaHHOCTh YMEHUS KIacCUPUIIMPOBATS:

HEOpraHWYeCKHe BEIIEeCTBA, CAaMOCTOATENbHO BBIOMpPATh OCHOBAaHUS U
KPUTEPHH JUTsl KJIAaCCU(PUKAIIMN H3yJaeMbIX XUMUYECKUX 00BEKTOB
OpraHMYEeCKHEe BEILECTBA, CaMOCTOSATENbHO BbIOMpaTh OCHOBaHUS U
KPHUTEPHU TS KITAaCCU(PHUKAIIMN N3y4aeMbIX XUMHIECKIX 00HEKTOB

MO Pa3IMYHBIM TpPU3HAKaM (YHCIy U COCTaBY PEarupyrolMx BELIECTB,
TerIoBOMY  3(PEKTy peakiuy, W3MEHEHHIO CTeNeHed OKHCIICHUS

2JIEMEHTOB, 0OPATUMOCTH PEAKIINHY, YIACTHIO KaTaIru3aTopa)

ChopmMupoBaHHOCTh YMEHHUSI XapaKTepU30BaTh IJIEKTPOHHOE CTPOCHUE
aTOMOB (B OCHOBHOM U BO30YXIEHHOM COCTOSSHHHM) W HOHOB

XUMHUYECKUX 371eMeHTOB 1 — 4 nepuonaos llepuoanyeckoit cucremst J.H.




JenaprameHT obpasoBannst AxMuHuCcTpauuu r. ExatepunOypra

MyHuuunansHOe aBTOHOMHOE 0011e00pa30BaTeIbHOE YUPEXKACHUE CpeHsist obueoOpa3oBarenbHas mkonaa Ne 36 um. M.I1.Oaunnosa

620078, r. ExatepunOypr, yin. Mansmmesa, 134 ten. 8(343) 374-02-91,
e-mail: mou36ekb@mail.ru

MeHeneeBa U UX BaJCHTHbIE BO3MOKHOCTHU, UCIIOJIb3Yys MTOHATUSA S-, P-,
d-31eKTpOHHBIE OpOUTAIIN, DHEPTETUYECKUE YPOBHH

ChopmupoBaHHOCTE yMEHHUS OOBSICHATH 3aKOHOMEPHOCTH H3MEHEHHUS
CBOWCTB XMMHYECKHX JJIEMEHTOB M O0Opa3yeMbIX MU COCIUHEHUH IO

IIEpUOAM U I'PYIIIAM

ChopMUpOBAaHHOCTE YMEHHSI COCTABISITH YPABHCHHSI XUMHUYECKHX

peaKuil U pacKpbIBaTh UX CYLIIHOCTb:

7.1

OKHCIHNTCIBbHO-BOCCTAaHOBHUTCIIbHBIX peaKqu”I MMOCpCACTBOM COCTABJICHUA

AJEKTPOHHOIO OajlaHca 3TUX peakLuit

7.2

7.3

8.1

8.2

10

yYpaBHEHUs PEaKUM pa3IMYHbIX THUIIOB;, TIIOJHBIE M COKpAIIEHHbBIC
ypaBHEHHUS peakuii HOHHOTO 0OMeHa, YYUTBIBAs YCIOBHUS, IPH KOTOPBIX
9TH peaklUy UAYT 10 KOHIIA

peakuuii THUAPONU3a, peakiuil KOMIUIEKCOOOpazoBaHusi (Ha MHpUMeEpe

TUIPOKCOKOMITJIEKCOB IIMHKA U aJTFOMUHUS)
ChopmupoBaHHOCTH YMEHHUS MOATBEPHKIATh:

Ha KOHKDETHBIX IIpUMEpPax XapakTep 3aBUCHUMOCTH PEaKLIUOHHOMN
CIOCOOHOCTH OPraHMYECKUX COCTUHEHWH OT KpPAaTHOCTH M TUIA
KOBAJICHTHOM CBSI3U (G- U T-CBSI3H), B3AUMHOTO BJIMSIHUS aTOMOB U IPYIIIT
aTOMOB B MOJIEKYJIaX, a TAK)KE OT 0COOEHHOCTEH peann3aliy pa3InyHbIX

MCXAaHU3MOB IIPOTCKaHUA peaKHI/Iﬁ

XAapaKTCPHBIC XHWMHUUYCCKHUEC CBOICTBa BEILIECTB COOTBCTCTBYIOIIINMU

OKCIICPUMCHTAMHU U 3aIlTUCAMU ypaBHeHI/Iﬁ XUMHUYCCKUX peaKI_II/Iﬁ

ChopMupoBaHHOCTb yYMEHHUSI XapaKTepu30BaTh COCTaB M BaKHEHIIMe
CBOMCTBa BEIIECTB, MPUHAMICKAIIMX K ONpeAeNEéHHbIM KiaccaM U
rpynmnaM coeluHeHul (IIPOCThie BEIECTBA, OKCUBI, THAPOKCUIBI, COJIH;
YTJI€BOAOPOBI, IPOCThIE FPUPHI, CHIUPTHI, (HEHOIBI, ANIbIAECTH/IbI, KETOHBI,
KapOOHOBBIE KHCJIOTBI, CIIOKHBIE S(UPBI, XKHUPBI, YIJIEBOJbI, AMUHBI,
aAMUHOKHCIIOTBI, OEIIKN)

ChopMupOBaHHOCTh YMEHHUS TPOBOAUTH PACUETHl MO XUMHYECKUM
dbopMyliaM U YpaBHEHMSIM XHUMHYECKHX PpEaKIMi C HCIOJIb30BaHHEM

(bu3NYECKUX BEJIUYMH:

10.1

10.2

Macchl (00bEMa, KOJIMYECTBA BEIMIECTBA) MPOIYKTA PEAKIIMH, €CIIH OJITHO
13 UCXOJIHBIX BEIIECTB JJAaHO B BHJIE PACTBOPA C OTMPEAEIEHHON MacCOBOM

JoJIeH pacTBOPEHHOTO BEIIECTBA HIIM JAHO B U30BITKE (MMEET MPUMECH )

MaccoBOM WM 00BEMHOM JI0JIH, BBIX0/1a MPOYKTA PEAKLIUU
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10.3
10.4
10.5

11

12

TEIIOBOTO 3¢ (deKTa peakui
00BEMHBIX OTHOIICHUH ra3oB
0 HAXOXKJICHUIO XUMUYECKOH (POPMYIIBI BELIECTBA

Brnanenue cucremMoil 3HaHM O METOJAX HAy4YHOTO IMO3HAHUS SIBJICHUN
MIPUPO/IbI, UCIIOJIB3YEMbIX B €CTECTBEHHBIX HAayKaxX U YMEHUE MPUMEHSITh
9TU 3HAHUS TPHU HKCIEPUMEHTAJIBHOM HCCJICIOBAHUM BEIIECTB U IS
OOBSCHEHUS! XHUMHUYECKHUX SBJIICHUHA, HMMEIOIIMX MECTO B MPHUPOJIE,

HpaKTHHCCKOﬁ JCATCIIBHOCTHU YCJIOBEKA U B HOBCCI[HGBHOﬁ KHU3HU

ChopMHpPOBaHHOCTE yYMEHHUS NPUMEHATH (WCIOJIB30BaTh) 3HAHUA O
COCTaB€ W CBOMCTBAaX BELIECTB Ul JKCIEPUMEHTAIbHOM IPOBEPKU
TUIIOTE3 OTHOCUTEIbHO 3aKOHOMEPHOCTEH IMPOTEKAHUS XHMHUYECKUX
peakuMii ¥ NPOTHO3UPOBAHMSA BO3MOXKHOCTEH MX OCYILECTBIICHUS;
CHCTEMHbIE XUMHYECKHE 3HAHUS U1 OOBSCHEHUS U NPOrHO3UPOBAHUS
SIBJICHUM, MMEIOLIMX €CTECTBEHHOHAYUHYIO MpPUPOIY; JJs IHPUHATUS

TPaMOTHBIX PEIICHUI TTPOOJIEM B CUTYaIIUSX, CBSI3aHHBIX C XUMHUEH

13

ChopMupOBaHHOCTh YMEHHUS TUIAHHUPOBATH M IMPOBOJIUTH XUMHUYECKHMA
9KCIIEPUMEHT (TIOJyYeHHE W HU3YyYE€HUE CBOWCTB HEOPraHUYECKUX U
OpPraHMYECKUX BEIIECTB, KAa4eCTBEHHBIE PEAKIHU YIJIEBOJOPOIOB
Pa3IUYHBIX KIJIACCOB M KHCIOPOACOAEPKAIIUX OPTaHUYECKUX BEILECTB,
pelieHue 9KCIIEPUMEHTAIbHBIX 3aj1a4 1o pacro3HaBaHMIO
HEOPraHMYECKUX M OpPraHMYECKUX BEIIECTB) C COONIOACHHEM IpaBUII
Oe3omacHoro  oOpamleHus €  BemecTBaMM M JabOpaTOPHBIM
o0opynoBaHueM; (pOpMyIHPOBAThH LEN MCCIEI0BAHUS; IPEICTABIATH B
paznuuHoOil  (opme pe3ydbTaThl SKCIEPUMEHTA, AaHAJIU3UpOBaTh U

OIICHUBAThb UX NOCTOBEPHOCTH

14

ChopMupOBaHHOCTh YMEHMSI OCYIIECTBIISTH I€JIE€HANPABICHHBIN MOMCK
XMMUYeCKo! MH(OpMaIMU B pa3IMYHbIX UICTOUYHHUKAX (Hay4Hast U yueOHO-
Hay4Has JIUTeparypa, CpeAcTBa MacCOBO MHpOpMAIMH, ceTh IHTEepHET u
Jpyrue), KpUTUYECKH aHaIM3UpOBaTh XHMHUYECKYI0 HH(OpMaIuio,
nepepadaTbiBaTh €€ U HCIOJB30BaTh B COOTBETCTBUU C ITOCTaBJICHHOM

yueOHOI 3aaueit

15

CdopmMupoBaHHOCTh yMEHHsI MPOTHO3UPOBATh, AHAIM3UPOBATH U
OLIEHMBAaTh HWH(POPMAIMIO C TO3UIMH OSKOJOTHMYECKOH 0e30macHOCTH
MOCNIEACTBUI OBITOBOM M TPOU3BOJICTBEHHON JEATENBHOCTH YeNOBEKa,
CBSI3aHHOW C TepepabOTKON BelecTB; CPOPMHUPOBAHHOCTh yMEHUI

OCO3HaBaThb OITIaCHOCTD BOS}ICﬁCTBI/IH Ha KUBBIC OpPraHU3MbI
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OHpC,Z[eJ'IéHHBIX BCHICCTB, IIOHHMMass CMBbICJI IIOKa3aTelIsd HpCHeHBHOﬁ
ﬂOHYCTHMOﬁ KOHIOCHTpAllM, W IIOACHATH Ha IIpUMEpax CII0COOBI
YMCHBIICHUSA U TPCAOTBpAIICHUA UX BPCAHOTO BO3JICHCTBHUS Ha OpraHusm

YCJIOBCKaA
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HNEPEYEHD DJIEMEHTOB COAEP KAHUA, IIPOBEPAEMBIX HA EI'D
11O XUMHNH

Kon

IIpoBepsieMblii 3JIEMEHT COJlePKAHUSA

TeopeTnyeckre OCHOBbI XUMUU

1.1

1.2

1.3

1.4

Crpoenune BemectBa. CoBpeMeHHas MOJENb CTpOEHMsI aToMa. Pacnpenenenue
9JIGKTPOHOB IO SHEPreTHYecKHMM ypoBHAM. Kiaccupukamuss XUMHUECKUX
aneMeHTOB. OCOOEHHOCTH CTPOEHHUS SHEPTeTUUECKUX YPOBHEH aTOMOB (s-, p-, d-
aneMeHTOB). OCHOBHOE M BO30YXKIEHHOE COCTOSHHUS aTOMOB. OJIEKTPOHHAs

KoH(UTypamus aroma. BaleHTHBIC JIEKTPOHBI

Ilepnonnueckas cucrema xumudeckux dsneMeHtoB .M.  Menneneesa.
Ousnueckuit cmbicn [lepuoanyeckoro 3akona .M. MenneneeBa. [lpuunnbl 1
3aKOHOMEPHOCTU HU3MEHEHHUSl CBOMCTB JJIEMEHTOB M HX COCIMHEHUU IO
MepuoJaM M TIpynnaM. 3aKOHOMEPHOCTH B HM3MEHEHMHM CBOWCTB IPOCTBIX

BEILIECTB, BOJOPOJIHBIX COEAMHEHHM, BBICIIIMX OKCUOB U TUIPOKCHJIOB
BanentHocts. DnekTpooTpuniateabHOCTh. CTENeHb OKUCICHUS

Bunel xumudeckoi cBs3M (KOBaJeHTHAsI, HOHHAsI, METAJLTNYecKasi, BOJOPOIHAs)
Y MEXaHU3MBI €€ 00pa3zoBaHus. MeXMOJIEKyIsIpHbIe B3auMoAeicTBus. Bemectpa

MOJICKYJIIPHOTO W HEMOJICKYJIAPHOTO CTPOCHUA. Tumer KPUCTATNINICCKUX

peHIéTOK. 3aBUCHMOCTh CBOMCTBA BCIICCTB OT TUIIA KpHCT&JIJIH‘-ICCKOﬁ peIJ_IéTKI/I

1.5

1.6
1.7

1.8

1.9

XuMu4decKas pcaKknus. KJ'IaCCI/I(I)I/IKaI_[I/ISI XHUMHUYCCKUX peaKHI/Iﬁ B

HEOPraHUYECKON ¥ OPraHN4eCKON XUMHH. 3aKOH COXPaHEHMsI MACChl BELLIECTB
CKOpoCTb peakiuu, e€ 3aBUCUMOCTb OT pa3IMYHbIX (PaKTOPOB
TemnnoBbie 3¢ heKTh XMMUYECKUX peakiuii. TepMoxuMudeckre ypaBHEHUs

O6paTI/IMLIC pPCaKIuu. XHUMHYECKOE paBHOBECHC. q)aKTOpLI, BIMAKOIIMEC Ha

COCTOsIHME XUMHUYeCKoro paBHoBecus. [Ipuanun Jle [llarense
Onexrponautuyeckas aucconuanus. CuiabHble M ciadble 3mekTpoiauTsl. Cpena
BOJHBIX pPACTBOPOB BEILECTB: KHCJasg, HEWUTpaibpHas, mienouyHass. CTeneHb

nucconuanuu. Peakimn noHHOTO 0OMEHa

1.10

IMaaponus coneit. MornHoe nmpousBenenne BoAbsl. Bomopoauerii mokazarens (pH)

pacTtBopa

1.11

1.12

CriocoObl BBIpaKEHHsI KOHIIEHTPALUU PACTBOPOB: MAaccoOBasi A0JIsl pACTBOPEHHOTO
BELIECTBA, MOJIApHAas KOHILEHTpauus. HacelllleHHble UM HEHACBIILEHHBIE

PacTBOPLI, paCTBOPUMOCTD. KpI/ICTaHHOFI/I,I[paTBI

OKHCIUTEIBHO-BOCCTAHOBUTEILHBIC pCaKknuu. IloBegeHue BelIECTB B cpeaax ¢
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pa3ubIM 3HaueHueM pH. MeTo/bl anekTpoHHOTr0 OanaHca

1.13

2.1

22

DIEeKTPOJIM3 PACTBOPOB M PACIIABOB COJICH
OCHOBBI HEOPTraHUYECKON XUMHUHU

Kinaccudukanms HeopraHum4eckux coenHeHnii. HoMeHKmatypa HeopraHu4ecKux
BEIIICCTB

XHWMHYECKHE CBONCTBA BAXKHEHINIMX METAJUIOB (HATpHWM, Kalaui, KaJbIIUH,
MarHuii, aJTFOMUHHA, IIUHK, XpPOM, JKele30, MeIb) U UX coenuHeHWi. OOmime

CIIOCOOBI MMOJIYy4YCHHA MCTAJIJIOB

23

XUMHUYECKHME CBOWCTBA Ba)XXHEHIIUX HEMETA/NIOB (TaJIoT€HOB, CEpbl, a30Ta,
dbochopa, yrmepoga M KpEeMHHS) HM  UX  COSAWHCHHMN  (OKCHJIOB,

KHCJIOPOJICOACPIKAIITUX KUCIIOT, BOAOPOJIHBIX COSTUHEHU )

24

2.5

3.1

3.2

33

I'eneTtmueckas CBA3b HCOPTraHNYCCKUX BCIICCTB, MMPUHAAJICIKAIINX K pa3JINYHbIM

KJj1acCaM

###Par#H# nenTudrkanns HeopraHnueckux coeinHeHnil. KauectpeHnoie

peakly Ha HEOPTaHUYECKUE BEUIECTBA U MOHBI
OCHOBBI OPraHUYECKOU XUMUHU

OCHOBHBIE TMOJIOKEHHUSI TEOPUM XHUMHUYECKOTO CTPOCHHUS OpPraHUYEeCKUX
coenunennii A.M. bytiepoBa. YriaepoaHblil CKeJleT OpraHUuYECKOM MOJICKYJIbI.
KpatHocTh XMMHMUECKOM CBSI3U. S- M P-CBSA3U. sp3-, sp2-, sp-THOpUAHU3ALMU
opOuTasneit aTOMOB yriepoaa. 3aBUCUMOCTb CBOMCTB BEIECTB OT XUMHUYECKOTO
cTpoeHus MoseKyll. ['omonoru. I'omonornueckuii psa. M3omepus u nsomepsl
[lonatne o  ¢yHKuMoOHanmpHOW  rpynme.  OpHeHTaluoHHbIE  3((EeKTH
3aMEeCTUTENEH

IIpencraBnenne o kiaccuukaluu opraHuyeckux BemiecTB. HomenkiaTypa

OpraHU4YCCKUX COCI[I/IHGHI/Iﬁ (CI/ICTeMaTI/I‘lCCKaﬂ) U TpPUBUAIILHBIC HA3BAHUSA

BOXHEHIINX MPEACTABUTENECH KJIACCOB OPraHUYECKUX BEIIECTB

34

CBoOOAHOpAIUKAIBHBIA W  HMOHHBIM MeXaHu3Mbl peakuuu. [loHsTHE O

Hykseoguie u anekrpoduie. [Ipasmio MapkoBuukosa. [Ipasuino 3aiiiieBa

3.5

3.6

AJikaHbl. XMMUYECKHE CBOMCTBA AJKAHOB: TAJIOTEHUPOBAHUE, AETUAPUPOBAHUE,
TEPMUYECKOE PAa3JIOKEHUE, KPEKHHI, H3oMmepus3anus, ropenue. Ilomyuenue
ankanoB. [luknoankanel. Croenmuduka CBOWCTB IUKIOATKAHOB C MAallbIM
pa3sMepoMm 1uKiIa. Peakuuy npucoeInHEHUs U PaJuKalbHOTO 3aMELEHUS

AnkeHbl. XMMHUYECKHE CBOWMCTBA: PEAKIMU MPUCOEAUHEHUS (TaJlOT€HUPOBAHUE,
THAPUPOBAHUE, THAPOTAIIOTCHUPOBAHNUE, THUIpATAIHs), TOPCHHS, OKUCICHUS W

nonuMepuzanui. [IpomsblieHHble ¥ Ja0OpaTOpHBIE CIIOCOOBI  MOJyYEHUs
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AJIKCHOB

3.7

3.8

3.9

3.10

3.11

3.12

3.13

3.14

Anxanuensl. XUMHUYECKHE CBOMCTBA aJKaJUEHOB: PEaKUUU PUCOCAMHEHUS
(ruapupoBaHMe, TaJOT€HUPOBAHUE), TOpeHHs] W nojaumepusauuu. [lomyuenue

AJIKaAUCHOB

Ankusbl. XMMHUYECKHE CBOMCTBA: PEAKLUU MPUCOCIUHEHUs (IaJOreHUpPOBAHUE,
THJIPUPOBAHUE, THApATAIUs, THAPOTAJIOTCHHUPOBAHUE) KAaK CIIOCOO TMOTyYSHHS
IIOJIMMEPOB M JPYIMX IIOJIE3HBIX INPOAYKTOB. Peakuuu 3amemienus. I'opeHue
alEeTUJICHA KaK UCTOYHHUK BBICOKOTEMIIEPATYPHOI'O IUIAMEHM ISl CBAPKU U PE3KU

MCETAaJIJIOB. HpI/IMeHCHI/Ie allCTHUJICHA

Apenbl. XHUMHYECKHE CBOWMCTBa O€H307a: pPEaKIUU  SIEKTPODOUIBLHOTO
3aMelIeHHs, TMpUCOeNuHEeHusl (TUIPUPOBaHME, TalloreHupoBaHue). Peaxius
ropeansi. OCOOCHHOCTH XMMHUYECKUX CBOWCTB Toiyona. [lomydenwe OeH3oua.
Oco0eHHOCTH XMMHYECKHUX CBOMCTB ctupona. [lommmepusauust cTupona.

Crioco05b1 MOJIYYCHH U IPUMCHCHUC apOMATUYCCKUX YIJICBOAOPOA0B

Cnuptel.  IlpenenbHple  OJHOATOMHBIE CHUPTBHI. XHMHUYECKHUE CBOMCTBA:
B3aUMOJICHCTBME C  HaTpueM Kak CIOCO0  YCTaHOBJIEHUS — HAJIWYMS
TUIPOKCOTPYHIBI, €  TaJOr€HOBOAOPOJAMH  KaKk  CIOCOO  MOJydyeHUus
pPacTBOPUTEIIEH, BHYTPU- U MEKMOJIEKYJISIpHAsL AeTuapaTanus. Peakuus ropenus.
[Tonyyenue »sTaHONA: peakuuss OpPOXKEHUS TIJIIOKO3bl, TUApaTalus STHIICHA.
OTUJEHITIMKOIb U TIIMUEPUH KaK IPEICTaBUTENN IMPENEIbHBIX MHOTOATOMHBIX

CIIUPTOB

®enon. XMMHUYECKHE CBOMCTBA (I)GHOJ'Ia (peaKI_II/II/I C HaTpucem, T'uApOKCUIOM

HaTpusi, Opomom). [lonyuenue gpenomna

AJ'II))IGFI/I)II)I. XUMHYEeCKHEe CBOMCTBA MNpCACIIBHBIX AJIbACTUAOB: THAPUPOBAHUC,
KAueCTBEHHBIE PEAKIMM Ha KapOOHMUJIBbHYIO TpyHny (peakuus «cepedpsHOro
3epKanay, B3auMoencTaue ¢ ruapokcuaom meau (II). [Momyuenue mpenenbHbIX
aJIbJIETU/IOB: OKUCJIEHWE CIHUPTOB, THJIpaTalus aleTuieHa. AIETOH Kak

npeaACTaBUTCIIb KETOHOB. OcobenHocTn pC€aKkun OKUCIICHUS allCTOHA

KapOoHOBbIe KHCIIOTBI. XHMMHUYECKHE CBOMCTBA NpEAETIbHBIX OJHOOCHOBHBIX
KapOOHOBBIX KUCIOT. OCOOEHHOCTH XUMUYECKUX CBOMCTB MYpPaBbUHOM KUCIIOTHI.
[lonydyenne mpenenabHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCIJIOT: OKHUCIIEHUE
AJIKAHOB, AJIKEHOB, NEPBUYHBIX CIUPTOB, albJAETUAOB. BpIciiue mpeneibHble U
HenpeaeabHbIe KapOOHOBbBIE KUCIOTHI

Crnoxuble »pupel u kupbl. CrnocoObl TMOJY4YeHUS CIOXKHBIX 3(PHUPOB.
Obpatumocth peakuuu HTepupukanmu. llpuMeHeHne CIOXKHBIX 3(PUPOB B

MUIIEBOW M Map@roMepHON MPOMBIIIIEHHOCTH. JKUpBl Kak CII0KHbIE 3(GUpPbI
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IJIMLEpUHA U BBICIIMX KapOOHOBBIX KUCJIOT. XMMHUYECKHE CBONCTBA >KUPOB:
TMJIpUpPOBaHUE, OKUCIIEeHUE. [MIponu3, WM OMBUIEHHE, XUPOB Kak CHOCOO
MPOMBIIIJICHHOTO TOJYYEHHUsI COJIeH BBICIINX KapOOHOBBIX KHCIOT. MbBUTA Kak

COJIM BBICHIHNX Kap60HOBbIX KHCIIOT

3.15

XUMHUYECKHME CBOMCTBA IJIIOKO3Bl: pEaKIUMU C Y4YaCTUEM CIHPTOBBIX U
aJIBJIETUAHOM TPYII M MOJIOUHOKHCIOe OposkeHue. [IpuMeHeHue rtoko3bl, €€
3HAa4YEeHUE B KHU3HEAEATEIILHOCTU OpraHu3ma. Jucaxapuisl: caxapos3a, MajbTo3a.
BoccranaBnuBaroniie M HEBOCCTaHABIMBAIOIIME Aucaxapuiabl. ['maposns
nucaxapunoB. Ilomucaxapuabl: kpaxman, IiuMkoreH. CTpoeHHe MaKpOMOJIEKYII
KpaxMayia, IJIMKOIeHa W Lenoio3bl. dusnueckue CBOHCTBA KpaxMmayla H
LEJTI0NI03bl.  XMMHUYECKHE CBOMCTBAa Kpaxmaia: TUApPOJU3, KadecTBEHHas
peaknus ¢ MoAoM. XMMHUYECKHE CBOMCTBA LEIUIKOJIO3BL: TUMAPOJIM3, MOJIy4YEHHUE
¢upoB nemwmono3bl. IloHsATHE 00 WCKYCCTBEHHBIX BOJIOKHAaX (BHCKO3a,

aIeTaTHBIN MIETK)

3.16

AMHHBI. AMHHBI KaK OPraHMYE€CKHE OCHOBAHUS: PEAKIMU C BOJIOHM, KHCIOTaMH,
peakuusi TOpEeHMs. AHUIMH KakK IPEeACTaBUTENb apOMAaTHYECKUX aMUHOB.
XHWMHYECKHE CBOMCTBA aHWUJIMHA: B3aUMOJCHCTBHE C KHCIOTaMH, OpOMHOM
BOJIOM, okucieHue. [lomydyeHue aMHUHOB QJIKWJIMPOBAHHEM aMMHakKa |

BOCCTAHOBJICHUCM HHUTPOIIPOU3BOJHBIX YIJICBOAOPOI0B

3.17

3.18

AMMHOKHUCIIOTEI U O€NKH. AMHUHOKUCIOTHI Kak amM(pOTEpHBIE OpraHUYECKHe
coequHeHUs. OCHOBHBIE aMHHOKHCIOTHI, OOpasyromue Oenku. XHUMHUYEeCKHe
CBOMCTBa OENKOB: THAPOJIN3, NEHATYpallUs, KaYeCTBEHHbIE (IIBETHBIC) PEaKIUU

Ha OeJIKu

CrpoeHne W CTpyKTypa NOJUMEPOB. 3aBUCUMOCTb CBOMCTB IIOJIMMEPOB OT
cTpoeHHUs] MoJieKyld. OCHOBHBIE CIIOCOOBI TOJYYEHUS BBICOKOMOJEKYJISIPHBIX
COEIMHEHUI: PeaKIy MOoJUMepU3alui U MoJduKoHaeHcanuu. Knaccudukanus

BOJIOKOH

3.19

3.20

4.1

4.2

###Par##H#H# I nenTudukanus opraHuueckux coequHeHuil. Pemenne

JKCIIEPUMEHTAJIBHBIX 337124 Ha PaClIO3HABAaHUE OPraHUYECKUX BEILIECTB
['eneTnueckas cBsA3b MEKy KilacCCaMU OPraHUYECKUX COCIUHEHUHN
XUMUS U )KU3Hb

Xumus B TIOBCeIHEBHOU xu3HU. [IpaBuia Oe3zomacHOi pabOTBl C EIKUMH,

TOPIOYUMH U TOKCUYHBIMH BEIIECTBAMHU, CPEICTBAMU OBITOBON XMUMHUH
Xumus U 310poBbe. XUMUS B MEAULUHE. XUMUS U CENBCKOE XO03AUCTBO. XUMUS B
MIPOMBINUIEHHOCTH. XUMHS M JHEPreTHKa: MPUPOIHBIA U MONYTHBIA HedTAHON

rasbl, UX COCTaB M ucnonb3oBanue. CoctaB HedhTH U € nepepaboTka (MPUPOIHBIE
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HCTOYHUKH YTIIEBOIOPO/IOB)

Xumuss u 3Kodorus. XUMHYECKOE 3arpsA3HCHUC OKPY)KaI-OH_ICﬁ cpeabl U €ro

nocneactsus. Oxpana rugpocdepsl, mouBbl, atMocdepsl, Giaopsl U GayHbl OT

+3 XUMHYECKOTro 3arpsi3HeHus. [IpoOiemMa OTXOJOB M MOOOYHBIX MPOIYKTOB.
AnbTepHaTUBHBIC HUCTOYHUKHU YHEPTUN
OOmue mpencTaBiICHUs] O MPOMBIIIICHHBIX CIOC00aX TOMYyYSHHUS XHUMHUYECKUX
BEIIECTB (HAa IpUMEpPE MPOU3BOJICTBA aMMHaKa, CEpPHOM KHUCIOThI). UEpHas u
4.4 uBetHas  Metauryprus.  CTekso M CWIMKaTHas  IPOMBIIUIEHHOCTb.
[IpombiiienHass ~ opranumyeckas  xumusa.  CeIpp€  AJId  OpPraHUYECKOU
MIPOMBILIIIEHHOCTH
5 Hi#H#Par### Tunel pacu€THBIX 3a1a4
###Par###PacuéTbl Macchl BelIeCTBA WM 00BbEMA Ta30B 110 U3BECTHOMY
5.1 KOJIMYECTBY BEIIECTBA, MACCe WIIH 00BEMY OJIHOTO M3 YUACTBYIOIIUX B PEAKIIUU
BEILIECTB
5.2 ###Par####Pacuérbl TeruoBoro s pexra peakuu
5.3 ###Par###PacuéTbl 00BEMHBIX OTHOIIICHHUH Ia30B MPU XUMUYCCKUX PEAKITUIX
5.4 ###Par#t#Pacuétbl Macchl (00bEMa, KOTMYECTBA BEIIECTBA) IPOYKTOB
' peaKiuu, eciiu OJJHO U3 BEIIECTB IaHO B U30BITKE (MMEET MIPUMECH )
55 ###Par##PacuéThl MacCcoBO MM 0OBEMHOM JTONTM BBIXO/1a MIPOIYKTA PEAKIIUU
' OT TEOPETUYECKH BO3MOKHOTO
###Par#t#PacuéTsl Maccel (00BEMA, KOJTMYECTBA BEIIECTBA) MPOIYKTa PEaKIInu,
5.6 €CJIM OJIHO M3 BEIIECTB JaHO B BUJE PacTBOpa C OMPEACIEHHON MacCOBOM J10I€eH
PacTBOPEHHOTO BEIIECTBA
57 ###Par###PacdéThl C MCTIOJIb30BAHUEM TTOHSATUH «MAaCcCOBasl IOJIS», «MOJIIpHAS
' KOHIEHTPALH», «PACTBOPUMOCTH)
###PartH##Hax ox 1eHre MOJIEKYIISIPHOM POPMYIIBI OPTaHUYECKOTO BEIIECTBA 110
5.8 €ro IJIOTHOCTU U MAacCCOBBIM JIOJISIM 3JIEMEHTOB, BXOSIINX B €70 COCTaB, UIIU O

POAYKTaM CrOpaHus
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YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOINYECKHUE MATEPHUAJIBI U YUUTEJIA

HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCbI CETU

HUHTEPHET



JenaprameHT obpasoBannst AxMuHucTpauuu r. ExatepunOypra
MyHHIUIATBHOE aBTOHOMHOE 00111e00pa3oBaTeNbHOE YUPEKACHUE Cpeansis o0ieodpasoBartenpHas mkoia Ne 36 um. M.I1.Oxunmosa
620078, r. ExatepunOypr, yin. Mansmmuesa, 134 temn. 8(343) 374-02-91,
e-mail: mou36ekb@mail.ru



AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTucpukaT 163087394189883410712196312938131625200663305521
Bnageney bafywkuHa Anexkcanfpa CepreeeHa
OeicTevTened C 06.02.2025 no 06.02.2026



http://www.tcpdf.org

		2025-10-03T10:16:30+0500




