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MNOACHUTEJIBHASA 3AIINCKA

Pabouas nporpamma 1o XMMHM Ha YpOBHE CPEIHET0 00111ero 00pa3oBaHus pa3padoTaHa Ha
ocHoBe PexnepanbHoro 3akoHa ot 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit
Oenepann», TpebOOBaHMNH K pe3yiabTaTaM OCBOCHHs ¢eaepanbHONM 00pa3oBaTeIbHON
nporpamMmel cpeanero obmiero oopazoBanusa(P@OIl COO), mpencraBneHHbx B DegepaibHOM
rocyapcTBeHHOM oOpazoBaTesnbHOM cTtanaapre COO, ¢ yuérom Konuenmuu npenojaBaHus
yueOHoro npeamera «Xumus» B oOpa3oBaTelbHBIX opraHuzanusx Poccuiickoit denepanumy,
peaNu3yronMX OCHOBHbBIE 00pa30BaTEIbHbIE IPOTPAMMBI, © OCHOBHBIX MOJIOXKEHUHN «CTparerun
pa3BuTHs Bocniutanusa B Poccuiickoilt @enepannu Ha nepuon a0 2025 roga» (Pacnopsxenue
[IpaButenscTBa PD 0T 29.05. 2015 Ne 996 - p.).

XuMHUsi Ha YpPOBHE YINIYOJEHHOTNO W3y4EHUS 3aHMMAET BAXKHOE MECTO B CHUCTEME
€CTECTBEHHO-HAy4HOro oOpa3zoBaHusi ywammxcsi 10-11 xmaccoB. M3yuenue mnpenmera,
peanu3zyemMoe B YCIOBUAX JIU(PEpEeHLUPOBAHHOTO, NPOPUIBHOTO OOYy4YEeHHs, MPU3BAHO
o0ecreunTh 001Ie00pa30BaTENbHYI0 U OOIIEKYJIBTYPHYIO MOATOTOBKY BBIIMTYCKHUKOB IIKOJIBI,
HEOOXOUMYIO AJIs aJIal Tl UX K OBICTPO MEHSIOIIUMCS YCIOBHSIM KM3HU B COLTUYME, a TAKXKE
IUI TIPOJIOJKEHUS] 0OyYeHHUs B OpraHMU3alMsIX Mpo(ecCHOHAIBHOIO 00pa3oBaHUs, B KOTOPBIX
XUMHSI SIBJISIETCS OJTHOM U3 MPUOPUTETHBIX TUCITUTLINH.

B mnporpamme mo XuMuM Ha3HaueHHE MpeaMera «XUMHUS» TOIydaeT MOIPOOHYIO
MHTEPIIPETAMI0 B COOTBETCTBUM C OCHOBomnonararomumu nosoxenuamu GI'OC COO o
B3aMMOOOYCIIOBJICHHOCTH LIETIEH, COJlepKaHus, pe3yIbTaTOB 00yUeHUs U TPeOOBaHUM K YPOBHIO
NOJTOTOBKU BBIMTYCKHUKOB. CBUAETEIBLCTBOM TOMY SIBISIIOTCS CJEAYIOLIUE BBINOJIHSIEMBIE
POrPaMMOil 0 XUMUU (QYHKITUH:

e HMH(QOPMALMOHHO-METOJMYECKAs, pealu3alusi KOTOpPOWd oOecreynuBaeT MOJyYeHUe
NpPEICTaBICHUS O LENIX, COAEpKaHUM, OOLIEed cTpaTreruu OO0y4yeHHs, BOCIMTAHUS U
pa3BUTHSL OO0YYaIOUIMXCs CPEACTBAMH IpeaMeTa, U3y4aeMoro B paMKaX KOHKPETHOTO
npodus;

e OpraHM3alMOHHO-TIJIAHUPYIOIAs, KOTOpas MPeAyCMaTPUBAET OINPeIe/ICHNE: PUHLIUIIOB
CTPYKTYPUPOBAHMSI M  TIOCIEJOBATENbHOCTH HW3Yy4YeHUs y4yeOHOro Marepuasa,
KOJIMYECTBEHHBIX U KAYECTBEHHBIX €r0 XapaKTePUCTHK; MOAX0A0B K (POPMUPOBAHUIO
COJIEp)KaTeIbHOM OCHOBBI KOHTPOJII M OICHKHM 00pa30BaTEIbHBIX JOCTHKEHHIM
oOydJaronuxcsi B paMKax MTOIOBOM aTTecTalli B (pOpME €IMHOTO rocyJapCTBEHHOTO
HK3aMEeHa M0 XUMUHU.

[Iporpamma aJist yriryOJI€HHOTO U3YYEHUSI XUMUHU:

e yCTaHaBJIMBAaET MHBAPUAHTHOE MPEAMETHOE COJAEpKaHUE, 0053aTeNbHOE ISl U3YUCHHUS
B paMKax OTAENbHBIX  Tpoduiei, mnperycMaTpuBaeT  paclpelneiieHHe U
CTPYKTYPUPOBAHHME €ro IO KjaccaM, OCHOBHBIM COJIEPXKATENIbHBIM JIMHUSIM/pa3zenam
Kypca,

e 1a€T MpUMEpPHOE paclpesesieHue yueOHOTO BPEMEHHU, PEKOMEHAYEMOTO IS U3YYCHHUS
OTJICJIbHBIX TEM;

e IIpenajaraer NpUMEpPHYIO MOCIEA0BATEIbHOCTh U3YyUEHHS yueOHOro MaTepralia ¢ yaéToM
JIOTUKY NOCTPOEHUS Kypca, BHYTPUIIPEIMETHBIX U MEKIIPEIMETHBIX CBSI3EH;

e JNa€T METOAMYECKYID HMHTEPIPETALNI0O LEeJNedl M 3ahady M3yuyeHus IMpeaMera Ha
yIIyOJIEHHOM YPOBHE C YYETOM COBPEMEHHBIX MPUOPUTETOB B CUCTEME CPEIHETO



oO1ero o0pa3zoBaHus, COJAEPKATEIbHON XapaKTEPUCTUKU MIIAHUPYEMBIX PE3yIbTaTOB
OCBOCHHSI OCHOBHOM 00pa3oBaTeIbHOM MporpamMMbl cpeaHero oOiiero oOpa3oBaHUs
(JINYHOCTHBIX, METANPEAMETHBIX, MPEAMETHBIX), & TAKKE C YYETOM OCHOBHBIX BHUIOB
y4eOHO-TI03HABATENbHBIX JIEUCTBUH 0O0ydYaromerocs IO OCBOCHHIO COJIEPKaHUs
MpeaMeTa.

[To Bcem Ha3BaHHBIM MO3UIUSM B [IPOTrpamMMe [0 XUMUU MPEAYyCMOTPEHa TPEEeMCTBEHHOCTh
c oOyyeHMEM XUMHUU Ha YpPOBHE OCHOBHOTO 00mero oOpa3oBaHus. 3a MpeleIaMu
YCTAHOBJICHHOW MPOTpaMMOM MO XUMHUU 00s3aTelIbHOM (MHBapHUaHTHOMN) COCTaBJISIONICH
collepKaHusl y4eOHOro npeaMera « XUMHsD» OCTAaETCS BO3MOXKHOCTh BbIOOpa €ro BapuaTUBHOMN
COCTAaBJISIFONICH, KOTOpasi I0JKHA OMPENIESATHCSA B COOTBETCTBUU C HANIPABIEHUEM KOHKPETHOTO
npoduis 00ydeHus.

B cootBercTBUM ¢ KoHIentyadbHbiMU moJiokeHus MU PI'OC COO o HazHayeHUH
MpeAMETOB 0A30BOT0 U YIUIYOJIEHHOTO YPOBHEN B cucTeMe U PepeHIIMPOBAHHOIO O0yYEHHUS Ha
YPOBHE CpEIHEro O0IIEro 00pa3oBaHUsl XMMUSL HA YPOBHE yIriyOJEHHOTO W3yUYEHUsl HAPaBIICH
Ha pEaJIn3alUI0 IPEEMCTBEHHOCTH C MOCIEAYIOIIMM 3TAalOM IIOJIYYEHUS XUMUYECKOTO
oOpa3oBaHMsI B paMKaxX HU3YYEHHUs CHEIUAIbHBIX ECTECTBEHHO-HAYYHBIX W XHMHUYECKUX
JUCLUIUIMH B By3aX U OPTaHU3aLUsAX CPEAHET0 MPOPECCHOHAIBHOTO 00pa3oBanus. B 3ol cBs3u
U3ydeHue MnpeaMera «XHUMHS» OpPUEHTUPOBAHO MPEUMYIIECTBEHHO HA pacUIUpeHHe U
yIIIyOJIeHue TEOPETUYECKOM U TPAKTUYECKOM MOJTOTOBKM OOYYarOlIUXCs, BBIOpaBIINX
ornpeaenéHHbli Npopuiib 00yueHus, B TOM YHCIIE C EPCIEKTUBOM MOCIEIYIOIEro NOdyYeHUs
XUMHUYECKOT0 00pa30BaHus B OpraHu3almsx npodeccuoHanbHoro oopazosanus. Hapsny ¢ atum,
B cBere Tpeboanuit GI'OC COO k minaHUpyeMBIM pe3yjbTaTaM OCBOEHUs (enepabHOM
00pa3oBaTEILHON MPOTPAMMBI CPEIHETO OOIIEro 00pa30BaHUsl U3yUYCHHUE MpeaMeTa « XUMUsH
OPUEHTHPOBAHO TAKXKE Ha PELICHUE 33a]]a4 BOCIIUTAHUS U COLMAIBHOTO Pa3BUTHS O0yUaIOLIUXCA,
Ha (P OpMUPOBaHKE Y HUX OOIIEMHTEIUIEKTYaIbHbIX YMEHUN, yMEHUH palluOHATIN3alluU y4eOHOTO
Tpyda u OOOOMIEHHBIX CHOCOOOB  JIEATENbHOCTH, HUMEIOMIMX MEXKIUCIHUILTMHAPHBIH,
HAANPEAMETHBIA XapaKTep.

CocTrapisomUMHA NpeaMera «XUMHUsS» Ha YpOBHE YIayOJEHHOTO M3Y4YEHUs SIBIISIOTCS
yrayonénneie Kypceol — «Opranunueckas xumus» u «OO01mias u Heopranudeckass xumus». [Ipu
OTIpe/IeNIEHUH MOJAXO0J0B K 0TOOpY M CTPYKTYpPHOM OpraHM3alluy COJAEP)KaHUS 3THX KYpPCOB B
nporpamMme mo XUMuM 3a ocHOBY NpuHsTH nojioxkeHuss GI'OC COO o paznuuusx 6a30BOro u
yIIyOJIEHHOTO YPOBHEW M3YUYEHUS MIPEeAMETa.

OcHoBy conaepxaHusi KypcoB «Opranudeckas xumus» u «OOmas u HeopraHudeckas
XUMHSD» COCTaBJISIET COBOKYITHOCTh MPEIMETHBIX 3HAHUN U YMEHHUMN, OTHOCAUINXCA K 0a30BOMY
YPOBHIO M3YYEHHMs MpeaMeTa. JTa CUCTEMA 3HAHUU MOJydaeT ONpPENeIEHHOE TEOPETHYECKOE
JOTIOJTHEHUE,  TO3BOJISAIOIIEE  OCO3HAHHO  OCBOMTH  CYHIECTBEHHO  OOJbIIUNA  00BEM
(dakTonornyeckoro Marepuana. Tak, Ha yrayOJa€HHOM ypOBHE M3yUYEHUs MpeameTa o0ecreyeHa
BO3MOXXHOCTh 3HAYUTENIbHOTO YBEJIWYEHUS 00BbEMa 3HAHMM O XUMHUYECKHX DJEMEHTax U
CBOMCTBAX UX COCIMHEHUI HA OCHOBE PACIIMPEHUS U YriyOJeHHs MPeICTaBICHUNH O CTPOCHUHU
BEILIECTBA, XUMHYECKOW CBA3M U 3aKOHOMEPHOCTSIX NPOTEKAHUS PEAKLIMA, paCCMATPUBAEMBIX C
TOYKH 3PEHUSI XUMUYECKON KMHETUKHU U TEPMOJIUHAMUKY. M3yueHne nepuouyeckoro 3akoHa u
[lepuonuueckoid  CUCTEMbl XHMHUYECKMX JJEMEHTOB 0Oa3upyercd Ha  COBPEMEHHBIX
KBAaHTOBOMEXAHUYECKUX MPEJCTABICHUAX O CTPOCHUH aTOMa. XUMHUYECKasl CBSI3b OOBICHICTCS



C TOYKH 3pPEHUSI SHEPreTUYECKUX M3MEHEHUHN NpH €€ 00pa30BaHUU U PA3pPYIICHHUH, a TAKXKE C
TOYKM 3pEHUsT MeXaHU3MOB €€ oOpa3oBaHus. V3ydeHuwe TUMOB peakuUil TOMOJHSAETCA
(dbopMHpOBaHHEM MPEACTABICHUH 00 AIEKTPOXUMHUUECKUX MPOIIECCAX U SJEKTPOIN3E PACILIABOB
W PacTBOPOB BEHIECTB. B Kypce OpraHMYecKkOM XUMHM NPU PACCMOTPEHUU PEAKIMOHHOU
CIIOCOOHOCTH COEIMHEHUH yensieTcss 0c000€ BHUMaHKE BOPOcaM 00 3IEKTPOHHBIX 3 dexTax,
0 B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PEAKLIUM.

Ocoboe 3HaueHHEe UMEET TO, YTO Ha COJEepPKAaHUE KYpPCOB XMMHUHU YIIIyOJIEHHOTO YPOBHS
U3YYEHUS ISl KJIAcCOB OmpeneiaéHHOro mpoduis (TaaBHBIM 00pa3oM Ha UX CTPYKTYpYy U
XapakTep MOMOJIHCHUN K 00IIel CHCTeMe MPEIMETHBIX 3HAHU) OKa3bIBAIOT BIUSHUE CMEIKHBIC
npeaMeTbl. Tak, HampuMmep, B COJEpKaHUM MpeaMeTa i KIAacCOB XHUMHKO-(PU3UYECKOIro
npoduiis 60JbII0€ 3HAUCHUE OYyT UMETh AJIEMEHThI y4eOHOr0 MaTepuaia 1mo oOueil XuMuu.
[Ipn u3ydeHuu mnpeaMeTa B JTAHHOM cllydae akIeHT OyAeT ceiaH Ha OOIIHOCTh METOJIOB
MO3HaHHUs, OOLIHOCTh 3aKOHOB M TEOPHUIl B XUMUHU U B (PU3HUKE: ATOMHO-MOJIEKYJIApHAs TEOPHUS
(MonekynsipHast Teopusi B (PU3HMKE), 3aKOHbBl COXPAHEHHMS MAacChl W DSHEPIHH, 3aKOHBI
TEPMOJAMHAMUKH, JIEKTPOJIN3A, IIPEACTABICHNS O CTPOSHUHU BEILECTB U APYIoe€.

B 10 e BpeMst B coziep>KaHUU MpeIMeTa Ui KJIaCCOB XMMHUKO-OMOJIOTUYECKOT0 TPOopuiIs
OOJIBIINNA yACNBbHBIN BeC OyJeT UMETh OpraHuyeckas Xumus. B aTom ciiydae npenocraBiisieTcs
BO3MOYKHOCTH 7151 00Jiee 00CTOSATENBHOTO PACCMOTPEHUS XUMUYECKON OpraHU3alMK KJIETKH KaK
OMOJIOTUYECKOM CHUCTEMBI, B COCTAaB KOTOPOM BXOHSAT, K IPUMEPY, TaKHE€ CTPYKTYpHBIE
KOMIIOHEHTBI, KaK JIMMUJbI, OCNKH, YIJIeBOJbI, HYKJIECHHOBbIE KUCIOTHl U Apyrue. Ilpu stom
3HaHUSA O COCTAaBE U CBOMCTBAX IPEACTABUTENIEH OCHOBHBIX KJIACCOB OPraHUYECKUX BEILECTB
CIIy’KaT OCHOBOM JJI M3Y4YEHUs CYIIIHOCTU POLECCOB (DOTOCUHTE3A, AbIXaHUSs, MTUILEBAPEHHUS.

B mnnane ¢opMupoBaHUS OCHOB HAy4YHOI'O MHPOBO33PEHHS, OCBOCHMS OOIICHAYYHBIX
METO/I0B [TO3HAHHUS U OIBITA IPAKTHYECKOTO MPUMEHEHNUS HAyYHbIX 3HAHUI N3y4YeHUE peaMeTa
«XUMHS» Ha YIIIyOJIEHHOM YPOBHE OCHOBAaHO Ha MEXIPEIMETHBIX CBS3AX C YYCOHBIMU
npeIMeTaMu, BXOJSAUIMMH B COCTaB MNpeAMETHbIX oOjacteil  «EcTecTBEeHHO-Hay4dHbIE
npeaMeTs», «MaremaTruka 1 “tHPopMaTuka» U «PyccKuil Si3bIK U TUTEPATYPay.

[Ipy u3ydyenun ydeOHOro npeamera «XMMHs» Ha YriayOJI€HHOM ypOBHE TaKXKe, Kak Ha
YpPOBHE OCHOBHOTO U cpemHero obmiero oOpa3zoBanusi (Ha 0a30BOM YypOBHE), 3ajadeid
NEPBOCTENEHHOW 3HAYUMOCTU sBIIseTCA (POPMHUPOBAHHE OCHOB HAayKH XMMHHM Kak o00JjacTu
COBPEMEHHOTO €CTECTBO3HAHUSA, IPAKTUYECKOW JEATEIIbBHOCTH YEJIOBEKa W OJHOr0 W3
KOMITOHEHTOB MUPOBOM KyJIbTYyphl. Perienne 31oil 3aaun Ha yriryOJEHHOM ypOBHE M3YUYEHUS
MpeaMeTa MPEAIoNaraeT pean3auuio TaKuX Heen, Kak:

e (opmHpoBaHHE MPEACTABICHUI: 0 MATEpPUAIIBHOM €IMHCTBE MUPA, 3aKOHOMEPHOCTSX U
ITI03HABA€MOCTH SIBJICHUH IIPUPOJIBI, O MECTE XUMHUU B CUCTEME €CTECTBEHHBIX HAYK U €€
Beaylled posn B 00ECIEUEHUH YCTOMYMBOIO pa3BUTHUSL YEIOBEUECTBA: B PEIICHUU
npo0ieM 3KOJIOTMYECKOM, PHEPreTUUYeCKOM M MHIIEeBOW Oe30MacHOCTH, B Pa3BUTHU
MEIUIHMHBI, CO3/1aHUH HOBBIX MaT€PHAJIOB, HOBBIX HCTOYHUKOB SHEPTUH, B 00€CTICUCHUH
paloHaIbHOIO MPUPOIOTOIL30BaHUs, B (POPMUPOBAHUU MHPOBO33PEHHsSI U OOIIEi
KyJbTYpbl YEJIOBEKa, a TaKKE KOJOTMYECKHM OOOCHOBAHHOTO OTHOUIIEHHUS K CBOEMY
310POBBIO M IPUPOJIHOM CPEAE;

e OCBOCHUE CHUCTEMbl 3HAHMM, JIEKAIIUX B OCHOBE XHMHYECKOW COCTABIIIOLIEH
€CTECTBEHHO-HAYYHON KapTHHBI MHUpa: (yHIaMEHTAIbHBIX MOHITHI, 3aKOHOB U TEOPUiA



XVMMHH, COBPEMEHHBIX IIPEICTABICHUN O CTPOCHUHU BELIECTBA HA PA3HBIX YPOBHAX —
aTOMHOM, HWOHHO-MOJICKYJISIDHOM, HAJMOJIEKYJSIPHOM, O TEPMOJAUHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSAX IMPOTEKAHUSA XMMHUYECKUX PEaKUUH, O XUMUYECKOM
pPaBHOBECHH, PACTBOpaX M JUCIEPCHBIX CHUCTEMaxX, 00 OOIIMX HAYYHBIX MPUHIUIAX
XUMHAYECKOTO ITPOU3BOJICTBA;

dbopmupoBaHne y OOydYalOIMXCA OCO3HAHHOTO TIOHMMaHUs BOCTPEOOBAHHOCTH
CUCTEMHBIX XUMHUYECKUX 3HAHUU I OOBSICHEHUS KIIOYEBBIX HJEeH U TpoldsieM
COBPEMEHHOM XHWMHH, JJII OOBSICHEHHS W MPOTHO3UPOBAHUS SBJICHHM, HMEIOLIUX
€CTECTBEHHO-HAYYHYIO PUPOY; TPAMOTHOTO peIeHHs TPOOIIeM, CBI3aHHBIX C XUMUEH,
POTHO3UPOBAHMS, aHalU3a W OLEHKU C TO3ULUNA 3KOJOTMYECKON 0e30MmacHOCTH
MOCJIEICTBUNA OBITOBOM M MPOU3BOACTBEHHOUN IEATEIBHOCTH YENOBEKA, CBS3aHHOW C
XUMHUYECKUM MTPOU3BOACTBOM, UCTIOIB30BAHUEM U MEepepabOTKON BELIECTB;
yrayOJieHne MpPeACTAaBICHUM O HayYHbIX METOJaxX ITO3HAHUS, HEOOXOAUMBIX I
MpUOOPETEHUSI YMEHUN OPUEHTHPOBATHCA B MUPE BELIECTB U OOBSICHEHUSI XUMUYECKUX
SABJICHU, UMEIOIIUX MECTO B IIPUPOJIE, B IPAKTUYECKON ACATEIBHOCTU U IIOBCEIHEBHOU
KU3HHU.

B murane peanmuzanmuy TEPBOOYEPEIHBIX BOCIHMTATCIBHBIX MW Pa3BHBAIOMUX (YHKITUH
IIEJIOCTHON CHCTEMBI CPeAHETo 001Iero oOpa3oBaHMs MPH U3YUCHUH TMpeaMeTa «XUMUs» Ha
yIIIyOJIEHHOM YPOBHE 0COOYIO aKTyaJIbHOCTh TPUOOPETAIOT TAKKE IEIM U 3a]]auH, KaK:

BOCIIUTaHUE YOEXKJAEHHOCTH B TO03HABAEMOCTH SBJICHUW TMPUPOIBI, YBAXKEHUS K
polieccy TBOpYECTBAa B O0JACTH TEOPETUYECKUX U TMPUKIAIHBIX HCCIECTOBAaHUN B
XUMUH, (DOPMUPOBAHHE MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pPa3BUTHS HAYKH;

pa3BUTHE MOTHUBAIIMM K OOYYEHUIO U TMO3HAHMIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO U
CaMOBOCTIMTAHUIO HA OCHOBE YCBOEHHS 00II€YET0BEUECKIX [IEHHOCTEH;

pa3BUTHE  TIO3HABATEIBHBIX MHTEPECOB, HWHTEUICKTYalbHBIX H  TBOPYECKHUX
crocoOHoCcTe oOydaromuxcs, (GOpMUPOBAHME Y HUX CO3HATEIIBHOTO OTHOIICHUS K
CaMOOOpa30BaHUI0 W HEMNPEPHIBHOMY OOpa30BaHUIO KaK YCIOBHUIO YCICIIHON
npodeccroHanbHOl U OOIECTBEHHON NEesATEIbHOCTH, OTBETCTBEHHOTO OTHOIIEHUS K
CBOEMY 37I0POBBIO U TOTPEOHOCTH B 3TOPOBOM 00pa3e KU3HH,

dbopMHpOBaHWEe YMEHWH W HAaBBIKOB Pa3yMHOTO IPHUPOJIOIOIB30BAHUS, Pa3BUTHE
DKOJOTHYCCKON  KyJbTYypbl, IPUOOPETEHHWE  OMbITa  OOIICCTBEHHO-TIONE3HON
IKOJIOTMYECKOM JICSITCIIbHOCTH.

OO6miee yMcIO 4YacoB, MPEAYCMOTPEHHBIX I W3yYEHUS XUMUU Ha YrIyOJIEHHOM YypOBHE
cpeaHero obmero obpaszoBanus, coctaBiser 204 vacoB: B 10 kmacce — 102 gaca (3 4Jaca B
Henento), B 11 kmacce — 102 gaca (3 yaca B HEJIEIIO).



COIAEPKXAHUE OBYUYEHUASA
10 KITACC

OPT'TAHUYECKASA XUMUA

Teopernyeckue OCHOBbI OPraHUYECKONH XMMMH.

[Ipeamer u 3Ha4YeHHE OPraHUYECKOW XUMHUM, MPEICTAaBICHUE O MHOroo0pasuu
OPTraHUYECKUX COCIUHECHUMU.

DNEeKTpOHHOE CTPOCHHE aToma YIJepojia: OCHOBHOE U BO30YXKIEHHOE COCTOSIHUS.
BasieHTHBIE BOBMOXHOCTH aToMa yriepoja. XMMUYECKas CBsI3b B OPraHUYECKUX COCAUHEHUSX.
Tunsl ruOpuaN3auu aTOMHBIX OpOuTanel yrieponaa. MexaHu3mbl 00pa30BaHMs KOBaJCHTHOM
CBA3U (OOMEHHBIN M JOHOPHO-AaKIENTOPHBIN). THUIIBI TepeKpbIBaHNS aTOMHBIX OpOUTaNel, G- U
n-cBsi3u. OnuHapHas, ABOMHAas M TpoMHas cBsi3b. CHOCOOBI pa3pbiBa CBSI3€d B MOJIEKYJaxX
opranuyeckux BemiecTB. [loHaTHE 0 cCBOOOAHOM panuKaie, Hykjaeoduie u 3aeKTpodure.

Teopuss cTpoeHus opraHudeckux coeauHeHud A.M. DbyrtiepoBa U COBpEMEHHBIE
MPEACTABICHUS O CTPYKTYpPE MOJIEKYJl. 3HAYEHUE TEOPUHU CTPOCHHSI OPraHUYECKUX COSTMHEHUM.
MonekynsipHble W CTpYKTypHblE (Gopmyibl. CTpykTypHble (DOPMYJIBI Pa3IUYHBIX BHJIOB:
pa3BEpHyTas, COKpalléHHas, ckeneTHas. HM3omepus. Buasl wu3oMepuu: CTpyKTypHas,
IPOCTPAHCTBEHHAsA. JJEKTPOHHBbIE A(PPEKThl B MOJEKYyJaX OpPraHMYECKUX COCAUHEHUN
(MHAYKTUBHBIM U ME30MEPHBIN 3P HEKTHI).

[IpeacraBnenue o KIaccuPUKaLUA OpraHuYecKuX BemecTB. [lonaTre o pyHKIMOHATBEHON
rpynne. ['omonorus. I'omonorudeckue paael. CucremMaTiueckasi HOMEHKJIATypa OpraHuyecKuX
coenunennii (IUPAC) u TpuBHaibHbIEe HA3BaHUS OTJEIBHBIX IIPEICTABUTEIICH.

OcobOenHoct ¥ KiIaccuuKalMs  OpPraHUYeCKUX  peakuuid.  OKHCIUTENbHO-
BOCCTAHOBUTEIbHBIE PEAKLIUU B OPTraHUYECKON XUMUHU.

DKCcnepruMeHTAIbHbIE METOJbl M3YUYEHHS BEILECTB U UX MPEBPAIICHUI: 03HAKOMIIEHUE C
oOpa3liaMi OpraHUYeCcKUX BEUIECTB M MaTepuajiaMu Ha UX OCHOBE, OMBITHI MO MPEBPAIICHUIO
OpraHMYECKHWX BEIIECTB IpPH HarpeBaHuu (IJIaBieHHE, OOYIIMBaHHE U TOpPEHHE),
KOHCTPYMPOBAaHNE MOJEIIEH MOJIEKYJI OPraHUYECKUX BELIECTB.

YrieBoaopoasil.

Ankanbl. ['oMonoruueckuii psiji ankaHoB, o0mias ¢popmysia, HOMEHKJIATypa U U30MEpPHUS.
DIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOECHUE MOJIEKYIl alKaHOB, SP3-rUOpHIN3AIKS ATOMHBIX
opOuTanei yriepona, 6-cBa3b. Ou3nyeckre CBOWCTBA aIKAHOB.

XVWMHUYECKHE CBOMCTBA AJKAHOB: PEAKLUHU 3aMEILIEHUs, U30MEPU3aLNHU, TETUAPUPOBAHNS,
LUMKIM3alUd, TUPOJU3a, KpekuHra, ropenus. llperncraBieHne o MexaHU3ME peakIui
PaANKAIBLHOTO 3aMEILEHUS.

Haxoxnaenue B mpupoe. CriocoObl MOSydeHus: ¥ MPUMEHEHHNE aJTKaHOB.

[uxnoankanel. O0mmas hopmysa, HOMEHKIAaTypa U uzoMepus. OCOOEHHOCTH CTPOCHHUS U
XUMUYECKUX CBOWCTB MajblX (LMKJIONPONAH, UUKIOOYyTaH) M OOBIYHBIX (LIMKJIOMEHTAaH,
LMKJIOT€KCaH) [UKI0aTKaHOB. CIOCOOBI MOTYYEHUsI U TPUMEHEHHUE [IUKIOATKAHOB.

Anxenbl. ['oMonornyeckuii psii ankeHoB, o0mas ¢popmyna, HOMEHKIATYpa. DIEKTPOHHOE
¥ IIPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ AIKEHOB, SP’-TMOpHAM3alus aTOMHBIX OpOUTaseit
yraepoja, 6- U m-cBsizu. CTpyKTypHasi ¥ reoMeTpuieckas (nuc-TpaHc-) nsoMmepus. Guznueckue



CBOMCTBA aJKEHOB. XMMHYECKHE CBOWCTBA: PEAKIUU IPUCOCAUHEHHUs, 3aMEIICHHUS B (-
NOJIOKEHHWE TNPU JBOMHOW CBSI3M, MOJUMEpU3aluuu WM OKuciieHus. lIpaBuno MapkoBHHKOBA.
KaudecTBeHHble peaklvu Ha ABOIHYIO CBsi3b. CIIOCOOBI MOTYUYEHUSI U TPUMEHEHUE AJIKEHOB.

Anxaguensl.  Krnaccudukamuss — ankaaueHoB  (CONMpsiKEHHBIE,  M30JIMPOBAHHEIE,
kymyaupogantvie). (OCOOCHHOCTH BJEKTPOHHOTO CTPOCHHSI W XHMHUYECKUX CBOICTB
CONPSKEHHBIX NHUEHOB, 1,2- u 1,4-npucoenunenue. llomumepusanns CONpsKEHHBIX TUEHOB.
CniocoObl OJIy4eHHs U IPUMEHEHHE alIKaJIUEeHOB.

Anxunbl. ['OMONOru4ecKkuil psiji aJIKMHOB, 001Ias GpopMyia, HOMEHKIATypa U U30MEpHs.
DNEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ AJIKWHOB, SP-THOpHUIM3ALMS aTOMHBIX
opOutaneir yriepoaa. PU3MYECKHE CBOMCTBA aJKMHOB. XUMHUYECKHE CBOMCTBA: peaKIuu
OPUCOEANHEHNUS, TUMEPHU3ALINN U TPUMEPU3ALNH, OKUcIeHN. KucaoTHpIe CBOMCTBA AJIKUHOB,
UMEIOIIUX KOHIIEBYIO TPOMHYIO CBs3b. KauecTBeHHBIE peakiuu Ha TPOHYIO CBs3b. COCOObBI
IIOJIyYEHUS U IPUMEHEHHE AJIKMHOB.

Apomatuueckue yriieBo1opoibl (apeHsl). ['omonorudeckuii psa apeHoB, oomias Gopmynia,
HOMEHKJIATypa ¥ U30MEPUsl. DIEKTPOHHOE U TPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYJIbI OEH30JI1a.
dusnyeckrue CBOWCTBAa apeHOB. XMMUYECKHE CBOMCTBa O€H301a U €ro roMOJOrOB: peaKlUu
3aMeleHUs] B OCH30JbHOM KOJbIE M YIJIEBOJOPOAHOM paauKale, peaklUu MPUCOEAUHEHUS,
OKHUCJIEeHHE TOMOJI0roB 0en3ouna. [IpeacraBienue 00 OpUEHTUPYIOIIEM IEUCTBUM 3aMECTUTEINEH
B OEH30JIbHOM KOJIBbIE Ha MPUMEPE AJIKWIBHBIX PAJIUKAIOB, KAPOOKCHIBHON, THAPOKCUIIBLHOM,
aMUHO- W HUTPOTPYIIIbI, aTOMOB rajaoreHoB. OCOOEHHOCTH XUMHUYECKHUX CBOWMCTB CTHUPOJIA.
[Tonmumepuszamuss  ctupona. CHocoObl  MOJy4YeHHSs UM HPUMEHEHHE  apOMaTHYECKUX
YTJIEBOJOPOAOB.

[Tpuponusiii ra3. [lonytHeie HedTsHble Ta3bl. HedTh u €€ mpoucxoxaenue. KameHHbIN
yIoidb M MPOAYKTHI ero mnepepadotku. CrnocoObl nepepaboTKku HePTH: NEPEeroHKa, KPEeKUHT
(TepMuuecKHi, KaTaTuTU4YeCcKuit), pudopmunr, nuposius. [Ipomyktel nepepabotku HedTH, UX
IIPUMEHEHNE B IPOMBIIIJIEHHOCTH U B OBITY.

['eHeTn4UecKas CBA3b MEXAY PA3IMYHBIMU KJIACCAMHU YIJIEBOJOPOIOB.

DNEeKTPOHHOE CTPOEHHE TaJOTeHIIPOU3BOJHBIX YIJIEBOJIOPOAOB. Peaknuu 3amenieHus
rajJioreHa Ha THUJIPOKCOTPYIy, HUTPOrpyHIy, LHAHOTPYIIy, amMuHOrpymmy. JleiictBue Ha
TaJIOTEHIPOM3BOIHBIE BOJHOTO M CHOUPTOBOIO pacTBopa IIENo4Yd. Bzammopneicteue
JUTAJIOTCHAJIKAHOB C MarHMeM M LUUMHKOM. [IoHsTHE O METajuI0OpraHuYeCKUX COEIUHEHMSIX.
Hcnonb3oBaHne rajoreHnpou3BOAHBIX YIJIEBOJOPOAOB B OBITY, TEXHUKE U TNPU CHUHTE3E
OpraHUYeCKUX BEIIECTB.

OKCnepyUMEeHTAIbHbBIE METOJAbl H3YYEHHUs BEIIECTB M MX MPEBpalICHU: H3y4YeHHE
(bu3NYeCKUX  CBOWCTB  YIJIEBOJAOPOJOB  (PacTBOPUMOCTH),  KAayeCTBEHHBIX  peaKIUi
YIJIEBOJIOPOAOB PA3NUYHBIX KJIaccoB (oOeclBeunBaHne OPOMHOM MM MOAHOM BOJBI, pacTBOpa
NepMaHraHata Kajius, B3aUMOJCICTBUE alleTHJIeHa ¢ aMMHAyHbIM pacTBOPOM OKCH[A
cepebpa(l)), kauecTBeHHOE OOHApyKEHHE YTJIepoJia U BOJIOPOJa B OPraHUYECKUX BEIIECTBAX,
MOJIyYE€HUE 3TUJICHAa W HM3yY€HUE €ro CBOMCTB, O3HAaKOMJIeHHME C Koyulekuusmu «Hedte» u
«Yromp», ¢ oOpa3llaMu IJIacCTMAacC, KaydyyKOB M PE3HHbI, MOJIEIMPOBAHUE MOJEKYII
YTJIEBOJIOPOJIOB U raJOT€HIPOU3BOAHBIX YIIIEBOJAOPOAOB.



Kucsiopoacoaep:kamnue oprannyeckue coeInHeHN .

[IpenenbHble oAaHOATOMHBIE CcOUpPThl. CTpoeHHE MOJIeKYJ (Ha IpUMepe MeTaHoja u
sTaHosa). ['oMonoruyeckuit ps, oomas hopmyrna, U30Mepusi, HOMEHKIIaTypa U Kilaccuukanus.
®u3nyecKue CBOMCTBA MPEACNIBbHBIX OJHOATOMHBIX CHUPTOB. BOJOpOAHBIE CBSI3UM MEXIY
MOJIEKYJJaMU CHOUPTOB. XHUMHYECKHE CBOMCTBA: pEAKIUU 3aMEUIEHUs, JAeTujipaTalui,
OKHUCJICHHUSI, B3aUMO/ICHCTBUE C OPTaHUYECCKUMU U HEOPraHUYECKUMU KuciaoTamu. KauectBeHHas
peakuusi Ha OJHOATOMHBIE CIUPTHI. J[eliCTBME 3TaHOJAa M METAaHOJa Ha OPraHu3M 4YeJIOBEKa.
CniocoObl OJy4eHHs U PUMEHEHHE OJHOATOMHBIX CITUPTOB.

[Ipocteie 3¢upsl, HOMEeHKIaTypa U u3oMepusi. OCOOEHHOCTH (PU3NUECKUX B XUMUIECKUX
CBONCTB.

MHOroaTOMHbIE CHHUPTHI — 3THICHIJMKOJIb W TriaulepuH. Dusznyeckue U XUMHUYECKUE
CBOWCTBA: PEAKIMU 3aMEUICHUs, B3aMMOJCHCTBUE C OPraHUYECKUMU W HEOPTaHUYECKUMH
KHCJIOTaMH, KAYECTBEHHAsI PEaKlMsi HA MHOTOATOMHbIE crUpThl. [IpencraBienue o MexaHu3mMe
peakiuii HykiIeopuIbLHOro 3amenieHus. JleiicTBre Ha opranusm yenoBeka. CriocoObl OTydeHUs
Y IPUMEHEHUE MHOTOATOMHBIX CITUPTOB.

®enou. CTpoeHne MOJIEKYJIbl, B3aAUMHOE BIUSHUE THIIPOKCOTPYIIBI U OEH30JIBHOTO Spa.
®uznueckne cBorictBa (peronma. OCOOEHHOCTH XUMHUYECKUX CBOMCTB ¢eHosia. KauecTBeHHbIE
peakiun Ha (enos. TokcuuHocTh (eHona. CrnocoObl MOMYyYECHUS W MpPUMEHEHHE (eHoa.
®enospopmanbaeruaHas CMOJIa.

KapOoHunbHbIE COCNMHEHUSI — aIbJACTUIBl U KETOHBI. JIEKTPOHHOE CTPOCHUE
KapOOHWJIBHON TpYIIbl. ['OMoOJIOrMuecKre psiibl ajdbJACTUIOB U KETOHOB, obmias (opmyia,
n30Mepusd U HOMEHKIaTypa. DU3MYECKHE CBOMCTBA AJbJACTHUJIOB M KETOHOB. XHMHUYECKHUE
CBOMCTBA aJIbJICTUJIOB W KETOHOB: peakiuu npucoeauHeHusi. OKHUCICHUE allbJIeTUJIOB,
KaueCTBEHHbIC pEAKIMU Ha anpaeruibl. CrocoObl MOJyYeHUsT U MPUMEHEHHUE ajbJeTHO0B U
KETOHOB.

OnHOOCHOBHBIE TIpefeibHbIE KapOOHOBBIE KUCIOTHI. OCOOEHHOCTH CTPOEHHUSI MOJIEKYJT
KapOOHOBBIX KHUCJIOT. M3oMepuss u HomeHkiaTypa. dusnyeckue CBOWCTBA OJHOOCHOBHBIX
MpeaeabHbIX KapOOHOBBIX KHUCIOT. BoIOponaHbIE CBS3UM MEXKIYy MOJEKYyJaMHU KapOOHOBBIX
KUCJIOT. XMMHUUYECKHUE CBOMCTBA: KUCIOTHBIE CBOMCTBA, peakius ATepUDUKALNUM, PEAKIIMHU C
Y4acTHEM YTJIEBOJOPOAHOTO paaurkana. OCOOEHHOCTH CBOWCTB MypaBbUHOM KUCTIOTHI. [loHsATHE
O MPOM3BOJHBIX KAPOOHOBBIX KUCIIOT — CIIOKHBIX dpupax. MHOTOOOpa3ue KapOOHOBBIX KUCIIOT.
Oco0EHHOCTH CBOMCTB HEMpPEAEIbHBIX U ApOMAaTUYECKUX KapOOHOBBIX KUCIOT, TUKAPOOHOBBIX
KHUCJIOT, THAPOKCUKApOOHOBBIX KHCHOT. [IpeacTtaBuTenu BbICHIUX KapOOHOBBIX KHCIOT:
CTeapuHOBas, MNAJIbMUTHHOBAs, OJICMHOBAS, JIUHONEBAS, JAUHONEHO8as KUCIOThL. (CrocoObl
MOJIYYCHUS M IPUMEHEHHE KapOOHOBBIX KHUCIIOT.

Crnoxxubie 3upbl. ['oMonorudeckuii psa, obmas dopMmyna, M30MEepUsl U HOMEHKJIATypa.
DOU3NYECKME U XUMUYECKHAE CBOMCTBA: THAPOJIU3 B KUCIIOW U LIEIIOYHOU CpETE.

Kupsl. Ctpoenue, puzndeckue U XMMUYECKUE CBOMCTBA KUPOB: THAPOJIU3 B KUCIONW U
esouHoM cpene. OcoOEHHOCTH CBOMCTB KUPOB, COIEPKAIINX OCTATKH HEMPEAETbHBIX JKUPHBIX
KucJIoT. JKUpbl B IPUPOJIE.

MpbL1a KaK COJIM BBICIINX KapOOHOBBIX KHCIIOT, UX MOIOIIEE JCHCTBHE.

OO6mass xapakrtepuctuka yrieBojnoB. Kiaccudukauus yrieBonoB (MOHO-, 1U- U
noyivcaxapuibl). MoHocaxapupl: TIIOK03a, (DpyKTO3a, ranakro3a, pubo3a, Ie30Kcupudo3a.



@u3nyecKkue CBOWCTBA M HaxoxaeHue B npupone. dPorocuHTe3. XMMHYECKHE CBOWCTBA
[JIFOKO3bI: PEAKIIMH C YYaCTUEM CIIMPTOBBIX U albAETUAHON TPYIIII, CIIMPTOBOE U MOJIOUHOKHUCIIOE
opoxenue. IlpuMeHeHHe TIIIOKO3bl, €€ 3HAUYEHHE B IKU3HEAESITEIbHOCTH OpraHu3Ma.
Jlucaxapubl: caxapo3a, MajabTO3a U JakTo3a. BoccTaHaBiMBaloiine U HEBOCCTAaHABIMBAIOIINE
nucaxapuisl. 'uaponns nucaxapuaoB. Haxoxnenue B npupoe u npumenenue. [lonucaxapuib:
KpaxMaJl, TJIMKOreH U 1euiono3a. CTpoeHue MakpoOMOJEKyd KpaxMmalia, TJIMKOreHa U
1eJUT0103bl. GU3NYECKUe CBOMCTBA KpaxMalia U LEJUII0I03bl. XUMUYECKHE CBOMCTBA KpaxMara:
TUAPOJIN3, KAYECTBEHHAs PEaklUMs ¢ MOJ0OM. XUMHUYECKUE CBOMCTBA IIEJUIFOJIO3BI: TUAPOIIU3,
nosrydeHue 3(pupoB nemoao3bl. [ToHsATHE 00 HCKYCCTBEHHBIX BOJIOKHAX (BHCKO3a, alleTaTHBINA
MIETIK).

DKCIEpUMEHTAIBHBIE METOAbl M3YYEHHUs BEIIECTB M HUX IPEBPALICHUI: PACTBOPUMOCTD
Pa3JIMYHBIX CIIUPTOB B BOJE, B3aUMO/ICHCTBUE ATAHOJIA C HATPUEM, OKUCIIEHHE ITUIIOBOTO CIIUPTA
B QJIbJICTHU]I HA PACKAJIEHHONW MEIHOUN MPOBOJIOKE, OKUCIEHUE 3TUJIOBOTO CIUPTa AUXPOMATOM
Kayiusi (BO3MOKHO MCIIOJIb30BaHUE BUIEOMATEPUATIOB), KAUECTBEHHbBIC PEAKIIMK Ha aJIbJACTUIBI (C
ruapokcuom nuammuHcepeopa(l) wu  runmpoxcumom wmemu(ll)), peaxkumst raunepuHa C
ruapokcuom Menu(ll), xumuueckne cBONCTBA pacTBOpa YKCYCHOM KHCIIOThI, B3aUMOJICHCTBUE
pacTBopa TIOKO3bI ¢ ruapokcuaoM meau(ll), B3auMoaeiicTBue kpaxmasuaa ¢ MOJIOM, PEIICHHE
AKCIEPUMEHTANIbHBIX 33724 10 TeMaM «CriupThl U PpeHob», «KapOooHoBbie kKuCI0ThI. CIOKHbBIE
3(hupbD.

A30Tcoep:Kale OPraHnvecKkne coeIuHeHusl.

AMHUHBI — OpraHMYeckue TPOW3BOJHbIE amMMuaka. Kraccudukaiuss aMUHOB:
anuQpaTUIECKUe U apOMaTUIECKUE; IEPBUYHBIE, BTOPUYHBIE U TpeTHUHbIE. CTPOCHUE MOJIEKYI,
obmast popMyna, u3omMepusi, HOMEHKJIATypa U (U3UYECKHE CBOMCTBA. XUMHUUYECKOE CBOWCTBA
anupaTUUYEeCKUX aMUHOB: OCHOBHBIE CBOMCTBA, aJIKWJIMPOBAHUE, B3aUMOJICHCTBUE MEPBUUHBIX
aMUHOB C a30TUCTOM KUCIOTON. CONM alnKuIaMMOHHS.

AHWINH — IPEACTAaBUTENIb aMUHOB apoMaTudeckoro psiaa. CtpoeHne aHunuHa. B3anmuoe
BIIMSIHUE TPYIIN aTOMOB B MoJieKyse aHuiauHa. OCOOCHHOCTH XMMHUYECKUX CBOMCTB aHHWIIMHA.
KauecTBennbie peakiuu Ha aHwinH. CrnocoObl MOMy4YeHUS] U MPUMEHEHUE aludaTudecKux
aMuHOB. [loyyeHue aHuIMHa U3 HUTPOOEH301a.

AmuHokucioTel. Homenkmarypa u  uzomepusi. OTtaesibHbIE TNPEICTAaBUTENN  O-
AMHHOKHCJIOT: TJIMIWH, aJlaHuH. Ouszndeckue cBOMCTBA aMUHOKHUCIOT. XMMUYECKUE CBOMCTBA
AMUHOKHUCJIOT KaK aM(OTEpPHBIX OPraHMYECKUX COCIWHECHHM, peakius MOJUKOHACHCAIIUH,
oOpa3oBaHuE MENTUIHON CBsI3U. bruonornyeckoe 3HaueHWEe aMUHOKUCTOT. CHHTE3 M THJIPOJIN3
METITH]IOB.

benku kak mnpuponnsie mnonauMmepsl. [lepBuyHas, BTOpUYHAs W TPETUYHAsT CTPYKTypa
O0enkoB. XMMHUYECKHE CBOMCTBA OEJKOB: TUIPOJIN3, JNCHATYpAIlUs, KAUeCTBCHHBIC PEaKINU Ha
OeJIKH.

DKCIepUMEHTAIbHBIE METOJbl HM3YUCHHS BEIIECTB M WX TMPEBpalllecHUN: pacTBOpPEHUE
OeJIKOB B BOJIE, ICHATypaIlys OCTKOB MPU HarpeBaHUMU, I[BETHHIC PEaKIIMN HA OCJKH, pelieHue
AKCIEPUMEHTANIBHBIX 3a7a4 MO0 TeMaM «A30TCOoAepKalllle OPraHUYeCKUE COCIUHEHUS» U
«Pacrno3HaBaHne OpraHUYECKUX COCINHEHUIN.



BricokoMouieKyJISIpHbIE COeINHEHNS.

OCHOBHbIE TIOHSTHSI XUMHUU BBICOKOMOJIEKYJIIPHBIX COEIWHEHUN: MOHOMEp, MOJIUMED,
CTPYKTYPHOE 3BEHO, CTEMEHb MOJIMMEpHU3alluu, CpefHsiss MoJieKyisipHas macca. OCHOBHbIE
METO/Ibl CUHTE3a BEICOKOMOJIEKYJISIPHBIX COSIMHEHUIN — MOJMMEpU3aIUs U MOJTUKOHICHCAIH.

[TonumepHbIie MaTepuabl. [TnacTmaccel (mOJUATUIIEH, MOJIATIPOTIWIIEH,
MOJIUBUHWIXJIOPH/I, MOJTUCTUPOJL, MOJIMMETUIIMETaKpUIIaT, MOJIMKapOOHATHI,
noJM TUIIeHTepedTanar). Y Tuiusaius 1 nepepadoTka miacTuka.

DOnacToMepbl: HATypalbHBI  KaydyK, CHHTETHMYECKHE Kayuyyku (OyTaJHeHOBBIH,
XJIOPOIIPEHOBBIN, U30MPEHOBBIN) U CUIMKOHBL. Pe3uHa.

Boinokna: HaTypanbHble (XJIOMOK, MIEPCTh, MIENTK), UCKYCCTBEHHBIE (BHUCKO3a, alleTaTHOE
BOJIOKHO), CHHTETHYECKHE (KalpoH U JIaBCaH).

[Tonumeps! cienalibHOTO Ha3HaYeHUs (Te(IIOH, KEBIap, AIEKTPOIPOBOASIINE TTOTUMEDHI,
OuopasnaracMbi€ MOJIUMEPHI).

DKCIEepUMEHTAIbHBIE METOJIbI M3YyUYEHHS BEIIECTB M UX MPEBPAIICHUN: 03HAKOMIICHHE C
oOpa3liaMd TMPUPOAHBIX U HCKYCCTBEHHBIX BOJIOKOH, IUIACTMAacC, Kay4dyKOB, pelIeHUE
AKCIEPUMEHTAIIbHBIX 3a]1a4 10 TeMe «Pacrno3HaBaHUEe MIaCTMACC U BOJIOKOH.

Pacuérnbie 3aqaum.

Haxoxaenue MosiekyIsspHON GOpMyJbl OpraHMuE€CKOTO COSTMHEHUS 110 MACCOBBIM JOJISIM
AJIEMEHTOB, BXOJSIIUX B €r0 COCTaB, HAXOXJIECHUE MOJEKYISIPHOU (HOPMYIIbl OPraHUYECKOTO
coelMHEHUs Mo Macce (00bEMY) MPOIYKTOB CropaHusi, MO KOJIMYECTBY BeEIIeCTBa (macce,
00BEMY) ITPOTYKTOB PEAKIIMH /UM UCXOIHBIX BEIIECTB, YCTAHOBIICHUE CTPYKTYPHOM (POPMYJIIbI
OpPraHUYEeCKOTO BEIIECTBA Ha OCHOBE €r0 XMMHUYECKHUX CBOWCTB WJIU CIIOCOOOB TOJIYUYEHUS,
onpeaeeHue 101 BbIX0/1a MPOAYKTa PEAKIIMHA OT TEOPETUUECKH BO3ZMOMXKHOTO.

MexnpeaMeTHbIE CBS3H.

Peanu3zanuss MeXNpeaMETHBIX CBSI3€H MPU U3y4eHUU opraHumyeckoil xumuu B 10 kiacce
OCYIIIECTBJISIETCS Yepe3 HCIOJIb30BaHUE KaK OOIIUX €CTECTBEHHO-HAYYHBIX TOHSTHM, TaK U
MOHATHM, MPUHSTHIX B OTJAEIBHBIX NPEIMETaX €CTECTBEHHO-HAYYHOTO LIMKJIA.

OO0uue ecTeCTBEHHO-HAay4YHbIC TOHSATHUS: SIBJICHUE, Hay4dHBIM (HakT, TUIMOTE3a, TEOpus,
3aKOH, aHaJlIMW3, CUHTE3, KJIaccU(puKalMs, HAOIIOJECHHE, U3MEPEHHUE, IKCIEPUMEHT, MOJEIIb,
MOJIETUPOBAHUE.

®dusuka: marepus, aTroM, dJEKTPOH, IMPOTOH, HEUTPOH, MOJEKYJIA, SHEPreTUYECKUU
YPOBEHb, BEIIECTBO, TENO, 00BEM, arperaTHOE COCTOSIHHE BEIIECTBA, (PM3MUECKUE BEITUYUHBI,
€IMHULIBI U3MEPEHUSI, CKOPOCTh, IHEPTHS, Macca.

buonorus: kimerka, opraiusm, sKocuctema, ouocdepa, MeTaboIU3M, HACIEICTBEHHOCTD,
aBTOTPO(MHBIA W TeTepoTpOoHBIA TUI NMUTaHUS, OpokeHHe, (POTOCHMHTE3, IbIXaHWE, OCNKH,
YTIIEBOJIBI, KUPHI, HYKICHHOBBIC KHUCIOTHI, (DEPMEHTHI.

['eorpadusi: mone3Hpie HCKOMaeMbl€, TOTIIUBO.

TexHoyiorus: MUIIEBbIE MPOAYKThHI, OCHOBBI PAIlMOHATILHOTO MUTAHUs, MOIOIIUE CPEJICTBA,
MaTepUalibl U3 UCKYCCTBEHHBIX U CUHTETUYECKUX BOJIOKOH.



11 KJTACC

OBIIAA U HEOPTAHUYECKASA XUMUA

Teoperuyeckne 0CHOBbI XUMHH.

Atom. CocTaB aTOMHBIX si7iep. XUMUYECKUH 3neMeHT. M30Tonbl. CTpOEHHE 3JIEKTPOHHBIX
000JI0YEK aTOMOB, KBAHTOBBIE YHUCJIA. DHEPreTUYECKHE YPOBHU U MOAYPOBHU. ATOMHBIE
opourtamu. Kinaccuduramuss XUMAYECKUX 3JIEMEHTOB (S-, P-, d-, f-amemenTsr). Pactipenencaue
AJIEKTPOHOB IO ATOMHBIM OpOUTAISAM. OJEKTPOHHBIE KOH(QUIYpallMd aTOMOB 3JEMEHTOB
IEPBOrO—4€TBEPTOrO IMEPUOJOB B OCHOBHOM U BO30YXIEHHOM COCTOSIHUM, 3JIEKTPOHHBIE
KOH(UTYpaIi HOHOB. DJIEKTPOOTPUIIATEIILHOCTb.

Ileppnogmueckunn 3akoH u llepmomnueckas cucremMa xuMuueckux 3nemeHToB ..
MenpneneeBa. CBs3b NEpHOAMYECKOTO 3akoHa W [lepmoanyeckod CHUCTEMBI XUMHYECKHX
AJIEMEHTOB C COBPEMEHHOM TEOpUEN CTPOCHMSI aTOMOB. 3aKOHOMEPHOCTH M3MEHEHMS CBOMCTB
XUMHUYECKHUX 3JIEMEHTOB M 00pa3yeMbIX MMM MPOCTBIX M CJIOKHBIX BEIIECTB IO TpyIIaM U
nepuoaaM. 3HaueHue nepuoandeckoro 3akona /[ .M. Menneneesa.

XHAMHUYECKasT CBA3b. BUABI XMMUYECKOW CBA3U: KOBAJICHTHAS, NOHHAS, METAJUINYECKAS.
Mexanu3mbl 00pa30BaHUsl KOBAJEHTHOH CBS3M: OOMEHHBIN U JJOHOPHO-AKLENTOPHBIN. DHEPIusl
U JuinHA cBs3U. [1oaspHOCTD, HAIIPaBIEHHOCTh U HACBIIAEMOCTh KOBAaJEHTHOU cBsA3U. KpaTHble
cBs3u. Bonoponnas cBA3b. MeXKMOJIEKYIISIPHBIE B3aUMOCHCTBUSL.

BaneHTHOCTP M BaJEHTHBIE BO3MOYKHOCTH aTOMOB. CBS3b JJIEKTPOHHOM CTPYKTYpPBI
MOJIEKYJI C UX T€OMETPHUYECKHUM CTPOCHHEM (Ha MPUMEpPE COECAUHEHUN 3JIEMEHTOB BTOPOTO
MepuoJIa).

IIpeacraBneHre O KOMIUIEKCHBIX —coelMHEHHMAX. (CocTaB KOMIUIEKCHOTO — HOHa:
KOMILJIEKCOOOpa3oBaresb, JIMTAHJbl. 3HAUYEHHE KOMIUIEKCHBIX coequHeHuil. Ilonstue o
KOOPJAUHAIIMOHHOW XUMUH.

BemecTtsa MOJEKYIAPHOIO M HEMOJIEKYJISIPHOTO CTPOCHMsS. THIBI KPUCTAJUIMYECKUX
peIETOK (CTPYKTYp) U CBOMCTBA BELLIECTB.

ITonatue o gucniepcHbIX cucremax. Mctunnbie pactBopsl. IIpencrasiennre 0 KOUIOUIHBIX
pactBopax. CrocoObl BBIpaXEHHsS] KOHILIEHTPALMU PACTBOPOB: MaccoBas JIOJIsl BEILECTBA B
pacTBope, MOJspHas KOHUEHTpauus. HacellleHHblE W = HEHACBILIEHHBIE  PAacTBOPBHI,
pacTtBOopuMOCTb. Kpucramoruaparsl.

Krnaccudukanus u HOMEHKJIATypa HEOPraHMYEeCKHX BeUIeCTB. TpHUBHANIbHbIE Ha3BaHMS
OTJEJIBHBIX MTPEACTABUTENIEN HEOPTAHNYECKUX BELIECTB.

Knaccudukanus XuMu4ecKux peakiuii B HEOPraHM4eCKOW U OpraHNnYecKOr XUMHH. 3aKOH
COXpPAaHEHMUSI MAaCChl BEUIECTB; 3aKOH COXPAHEHUS M NMPEBPALIEHUS SHEPIUU MPU XUMUYECKHUX
peakimsix. TeroBbie 23GHEKTh XUMUYECKUX peakiuii. TepMoXuMudeckue ypaBHEHHUS.

CKOpOCTh XUMHUYECKOU peakinuy, €€ 3aBUCUMOCTh OT Pa3InYHbIX (aKkTOpoB. ['oMOreHHbIE
Y TETEPOreHHbIE peakiuu. Karanus u katain3aTropsl.

OG6patuMble W HeoOpaTUMbIE peakluu. XuUMHYecKoe paBHoBecue. KoHcTaHTa
XUMHAYECKOT0 paBHOBecUsA. (DAKTOPBI, BIMAIOIIKAE HA IOJIOKEHHE XMMUYECKOTO PaBHOBECHS:
TEeMIIEpPaTypa, AABJICHUE M KOHLEHTPALMM BEUIECTB, y4acTBYIOIUX B peakumu. [Ipuamun Jle
[arenbe.



Onektposmtuyeckas auccormarusa. CuibHble ©W  cla0Oble  AMEKTpPoJuThl. CTemneHb
mucconnannu. Cpenga BOOHBIX pacTBOPOB: KUCIOTHAs, HEUTpaJIbHAS, 1IeJI0uHasA. BomopoaHsii
nokazarens (PH) pactBopa. ['maponus comneid. Peakunu nonHoro ooMeHa.

OKUCAUTETLHO-BOCCTAHOBUTENIbHBIE peakiuu. CrteneHb oOkucieHus. OKUCTUTENb WU
BOCCTAaHOBUTENb. I[Iporiecchl OKHCIEHUSI M BOCCTAHOBJICHUS. BakHEHIIME OKUCIUTENU WU
BOCCTAaHOBUTEIU. MeTO1 3JIEKTPOHHOT0 OajlaHca. DJIEKTPOJIU3 PACTBOPOB U PACIIIaBOB BEIIECTB.

OKCIEpUMEHTAIBHBIE METOJbl W3Y4YCHHsI BEIIECTB M WX IMPEBPAILCHUI: Pa3JIOKEHUE
NEPOKCHIa BOJIOPOJIa B NPUCYTCTBUU KaTaau3aTopa, MOAEIM KPHUCTALINYECKUX PEUIETOK,
MPOBEICHUE PEAKIMii HWOHHOTO OOMEHa, OMpEICICHUE CpPEeabl PAcTBOPOB C IOMOIIBIO
WHJUKATOPOB, N3YUEHUE BIMSHUS PA3THYHBIX (DAKTOPOB HA CKOPOCTh XUMHUYECKOU PEaKIIUU U
MOJIOKEHUE XUMHYECKOTO PABHOBECHSI.

Heoprannuyeckasi Xumusi.

[Tomoxenne HemeraiuioB B llepuomnueckor cucrteMe XUMUYECKUX 3yemeHToB J[.H.
MenneneeBa U OCOOCHHOCTH CTpoeHMsT ux aTtomMoB. Dusnueckue CBONCTBA HEMETAJIOB.
AnnoTponusi HeMeTaJJIOB (Ha IpuUMepe KUCIopoaa, cephl, hocdopa u yriaepoa).

Bonopoa. Ilonyuenue, ¢puzndeckue M XUMUUECKHE CBOMCTBA: pEeaklUU ¢ METaUIaMH U
HEMETaJJIaMH, BOCCTAHOBUTEIbHBIE CBOMCTBA. [ mapuibl. TOILUIMBHBIE 3JIEMEHTHI.

lNanorensl. HaxoxxneHue B MpUpoOAE, CIOCOOBI MOMy4YeHHUs, GU3UIECKUE U XUMUYECKUE
cBoiicTBa. ['amoreHoBogOpOABl. BaxkHenine KUCIOPOACOAEPKAIINE COCTUHEHUS] TaJIOTEHOB.
JlaGopaTtopHbl€ U TPOMBIIIJIEHHBIE CIIOCOOKI MOTYyUYeHHs rajJoreHoB. [IpuMeHeHue rajJoreHoB u
UX COCIUHEHUU.

Kucnopon, o3oH. JlabopatopHbie W TPOMBIIUICHHBIE CIIOCOOBI TOJIYYEHHS KHUCIOPOJA.
duznyeckue M XHUMHYECKHUE CBOMCTBA W MPUMEHEHUE KHCIopoaa W o030Ha. OKcuUibl u
MEPOKCUIBI.

Cepa. Haxoxnenue B mpuUpojie, CIOCOOBI IMOIMyYeHHS, (U3UUCCKHE M XHUMHUYCCKHE
cBoiictBa. CepoBomopos, cyiabhunsl. Oxcun cepbi(1V), okcun cepsi(VI). Ceprucras u cepHas
KUCIOTBI U uX colid. OCOOCHHOCTH CBOMCTB CEepHOM KHCIOTHL. IlpuMeHeHuwe cepsl u eé
COCIMHECHUM.

A3oT. HaxoxaeHue B TpUpOJE, CIOCOOBI MONydYeHHs, (U3NYECKHUE U XUMUUYECKHUE
cBoricTBa. AMMHAK, HUTpUAbL. OKCuAbl a3zoTa. A30TUCTass U a30THAsI KUCIOThI U UX COJIH.
Oco0eHHOCTH CBOMCTB a30THOW KHCJIOTHL [IprMeHeHHe a30Ta W €ro COCIWHEHUN. A30THBIE
yaoOpeHus.

®docdop. Haxoxnaenue B mpupose, CrocoObl MoiaydyeHus, GU3NYECKHE M XUMUYECKHUE
ceorictBa. ®ochunpt u dochun. Oxcuasl docdopa, dochopHas kuciora u e€ COJu.
[Tpumenenue dhochopa u ero coequnenuit. Dochopusie ynoopeHus.

VYrinepon, HaxoxaeHue B Tpupoje. AJioTpomnHbie Moaubukanuu. Duzndeckue u
XMMHUYECKHE CBOMCTBA IPOCTBIX BEINECTB, 00pa3oBaHHBIX yriepomoMm. Oxcua yriaepoaa(ll),
okcun yriepona(lV), yronpHas kucinora u €€ coiu. AKTUBHPOBAHHBIA YIoJib, aJCcOpOIus.
Oynnepensl, rpadeH, yriepoaHble HAHOTPYOku. [lpumMeHeHHWe TPOCTHIX  BEIIECTB,
00pa30BaHHBIX YTIIEPOJIOM, U €T0 COCTUHEHUHN.

Kpemunii. Haxoxzaenue B mpupoje, cnocoObl MOoaydeHus, (PU3nYeckue U XUMHUYECKUE
cBoiictBa. Okcua kpemuusa(1V), kpeMHueBast KMUCIIOTa, CUIIMKATHL. [I[puMeHeHre KpeMHUsS U €ro
coeauHeHni. CTEKII0, €0 MOJTYyYEHHE, BUABI CTEKIIA.



[Tonoxxenue metamnos B [lepuoanueckoit cucreMe XUMUYECKUX 31eMEHTOB. OCOOEHHOCTH
CTPOEHUS AJIEKTPOHHBIX 000JI0YEK aTOMOB MeTaioB. O01IMe pu3nuecKkre CBOMCTBA METAIIOB.
[IpumeneHnre MeTaioB B ObITY U TexHHKE. CIIJIaBbl METAILIOB.

DIEKTPOXUMHYCCKUH Psijl HAMPSHKEHUH MeTaylIoB. OO0IIIHe CrTOCOOBI MOTYyYSHHUST METAIIIOB:
TUIPOMETALTYPIUsl, MUPOMETAIUTYPIHUs, dIEKTpOMETaAITyprus. [IoHsITHE 0 KOPPO3UU METAIIOB.
Croco0bl 3a1UThI OT KOPPO3HH.

O6mas xapakrepuctuka meTtaiioB |A-rpynmel [lepuoanydeckoil CUCTEMbI XUMUYECKUX
aneMeHTOB. HaTpuit u kanuii: nmonydyeHue, Gu3anyeckue U XUMUUECKHE CBOWCTBA, IPUMEH CHHE
MPOCTHIX BEIIECTB U UX COCIUHEHUM.

Obmas xapakrepuctuka metauioB |IA-rpynmsl [leprognyueckoit cCUCTEMbl XUMUYECKUX
AJIEMEHTOB. Maruuii ¥ Kajabluii: mogyyeHue, GUu3ndeckue U XMMUYeCKUe CBOMCTBA, TPUMEHEHUE
IPOCTHIX BEIIECTB U UX coequHEeHUHN. JKECTKOCTh BOABI U CIIOCOOBI €€ yCTpaHEHUSI.

AoMUHMI: TIONTydyeHue, GU3NYecKue U XMMHUYECKHUE CBOMCTBA, MPUMEHEHUE MPOCTOTO
BEIIIECTBA M €ro coeluHeHud. AmdoTepHble CBOICTBA OKCHAA W THAPOKCHAA aIOMUHUS,
TUJIPOKCOKOMILICKCHI aJTFOMUHMUSL.

OO6mias xapakTepucTuka MeTauioB mnoOouHblx mnoarpynn (b-rpynm) Ilepuonnueckoi
CHUCTEMBI XUMUYECKUX JJIEMEHTOB.

DU3NYECKUE U XMMUYECKUE CBOMCTBA XpOMa U €ro coeanuHeHul. OKCUABI U TUAPOKCHUIBI
xpoma(ll), xpoma(lll) u xpoma(VI). Xpomarsl 1 AUXpoMaTthl, UX OKUCIUTEIbHBIE CBOICTBA.
[lonydeHne u IpUMEHEHHE XpOMa.

dusnueckue M XUMHUYECKHME CBOWCTBA MapraHiia U €ro COeAMHEHUuW. Baxneuiue
coenunenus mapranna(ll), mapranna(lV), mapranna(VI) u mapranna(VIl). [lepmanranar kanus,
€ro OKHCIIUTEIbHBIE CBOMCTBA.

DU3NYECKUE U XUMAYECKHUE CBOMCTBA JKEJI€3a U €ro coeauHEeHn. OKCUIbI, TUAPOKCHUIBI U
conu xene3a(ll) u sxeneza(lll). [Tonyyenue u npuMeHeHME Kee3a U €ro CIIJIaBOB.

DOU3NYECKHE U XUMAYECKUE CBOMCTBA MEAU U €€ coenHeHuH. [lonydeHne u mpuMeHeHue
M€ U €€ COCIMHEHUM.

[uHk: nonydyeHue, GpU3NUYECKUE U XUMUYECKHE CBOMCTBA. AM(OTEpHBIE CBOMCTBA OKCHIA
Y TUJIPOKCUIA IUHKA, THIPOKCOKOMIUIEKCHI [IMHKA. [[puMeHEeHE IMHKA U €T0 COCIMHEHU.

DKCNepUMEHTAIbHBIE METOIbI M3YUEHUS BEIIECTB U MX TIPEBPAILICHUI: U3yYeHHE 00pa3IloB
HEMETaJUIOB, TopeHue cepwl, pocdopa, xeneza, MarHus B KUCIOPOJEC, U3YUCHUE KOJUICKITUU
«MeTaiiel ¥ CIUIaBbl», B3aUMOJICUCTBUE IICJIOYHBIX U IIEJIOYHO3EMENIBHBIX METAJUIOB C BOJOU
(BO3MO’KHO MCTIOJIb30BAHUE BUIEOMATEPUAITIOB), B3aUMOJICUCTBUE IIMHKA U XKeJIe3a C pacCTBOpaMu
KHUCJIOT U IIEJIOYEH, KAYECTBEHHBIC PEAKIIMM HAa HEOPTaHMYECKUE aHUOHbBI, KATUOH BOJOPOJAA U
KaTUOHBI METAJIJIOB, B3AUMO/ICIICTBUE TUAPOKCUIOB ATFOMUHUS U IIMHKA C pACTBOPAMU KUCIIOT U
Iejo4ued, pelIeHUe SKCIEePUMEHTANbHBIX 3agad no TtemaM «l'amorene», «Cepa u €€
COeMHEHUs», «A30T U hochop U UX coeTMHEHUS Y, «MeTalbl TJIaBHBIX TOATPYNY, «MeTauibl
MOOOYHBIX TOATPYIII.

XUMHUS U KU3Hb.

Ponp xuMuu B oOecrieueHnr yCTOWYMBOTO pa3BUTHUS delioBeuecTBa. [loHITHE 0 HAYYHBIX
METOAaX IO3HAHUS W METONOJOTHMM HAy4YHOrO UCCIeqoBaHus. HayuHble NPUHIMUIIBI
OpraHu3alid XMMHUYECKOr0 MPOU3BOACTBA. [IpoMBbIIIITIEHHBIE CTIOCOOBI MOTYYEHUS! BAXKHEUIIINX
BELIECTB (Ha MpUMeEpe MPOU3BOACTBA aMMHUAKa, CEPHOM KUCIIOThI, MeTaHoua). [IpombliieHHbIe



CHOCOOBI TIOMyYEHUSI METAIJIOB M CILIAaBOB. XMMHUECKOE 3arps3HEHHE OKPYKaIOLIEH Cpeasl U
ero nocyeacTeus. Poias Xxumun B o0ecredyeHn YHepreTHIeckoi 0€301MacHOCTH.

Xumusi U 300poBbE uesioBeka. JlexkapcTBeHHble cpeactBa. [IpaBuna HMCHOJIB30BaHMS
JIEKapCTBEHHBIX MpenapaToB. Pojb XMMUM B pa3BUTUN METULIUHBI.

XYMUS TUIINA: OCHOBHBIE KOMITOHEHTBHI, MUIIEBbIE 100aBKU. Poibs xumuu B obecrieueHUH
MUIIEBON OE30MaCHOCTH.

Kocmernueckne u mapdromepssie cpenactBa. beitoBas xumus. [IpaBuna Ge3omnacHoro
UCIIOJIb30BaHUS IIPEnapaToB OBITOBON XMMHH B IIOBCETHEBHOM KU3HH.

XUMHUSA B CTPOUTENBCTBE: BAKHEHIIINE CTPOUTENbHbBIE MaTepHalibl (IEMEHT, OETOH).

XUMHUS B CEIBCKOM X03siiicTBe. OpraHnyecKrie U MUHEPAIbHbBIE Y0OPSHHUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MarTepualbl, Kpacku, CTEKJIO, Kepamuka. Marepuasl
U1t neKTpoHuku. HanorexHonoruu.

Pacuérnble 3anaun.

Pacuétel: Macchl BemecTBa WM O00OBbEMA ra3oB MO M3BECTHOMY KOJMYECTBY BELIECTBA,
Macce Ui 00bEMY OJTHOTO U3 YYACTBYIOIIUX B PEAKLIUU BEIIECTB, MacChl (00bEMA, KOJIMYECTBA
BELIECTBA) NPOAYKTOB PEAKIMM, €CJIM OJHO U3 BEUIECTB MMEET IpUMecH, Macchl (00bEMma,
KOJIMUECTBA BEILECTBA) MPOJAYKTa PEaKlUH, €CIM OJHO U3 BEIIECTB JaHO B BHJIE pacTBOpa C
ONPEAECIEHHON MAacCOBOM [IOJIEM PACTBOPEHHOTO BENIECTBA, MACCOBOM JOJA M MOJSPHOU
KOHLIEHTpAllMu BEILECTBA B PACTBOpE, JOJU BbIXOJla MPOAYKTA PEAKIUU OT TEOPETUYECKH
BO3MOYKHOTO.

MexnpenMeTHbIE CBA3H.

Peanuzanus MeXNpeaIMETHBIX CBA3CH MPU U3YYCHHUH OOIIe U HEOPTaHMYECKOW XUMUU B
11 kmacce ocyliecTBiIsSIETCs Yepe3 UCIOJIb30BaHUE KaK OOIMX €CTECTBEHHO-HAYYHBIX MOHATHIA,
TaK W MOHATUNA, TPUHATHIX B OTAEIBHBIX MPEAMETAX €CTECTBEHHO-HAYYHOTO LIUKIIA.

OO1iue ecTecTBEHHO-HAY4YHbIE IMOHSTHS: SIBJICHHE, HaydHbIM (akT, TMIOTe3a, TEOpHs,
3aKOH, aHaju3, CHUHTE3, KiIaccu(puKaluus, TM[EepUOJUYHOCTh, HAOIIOJIEHUE, HU3MEpEHHE,
SKCIIEPUMEHT, MOJIEIb, MOJIEJINPOBAHUE.

®uzuka: Marepusi, MUKPOMHUDP, MAKPOMHpP, aTOM, DJIEKTPOH, MPOTOH, HEUTPOH, HOH,
M30TONBI, PaJUOAKTUBHOCTh, MOJIEKYJA, YHEPreTUYECKU YpPOBEHb, BEIIECTBO, TEJIO, OOBEM,
arperaTHoe COCTOSIHME BEIIECTBA, WACaJIbHBIM Ta3, (U3MUECKHE BEIUYMHBI, EIUHHIIBI
MU3MEPEHHUsI, CKOPOCTbh, SHEPIHs, Macca.

buonorusa: kinerka, oOpraHusM, OJKocucTeMa, Ouocdepa, MeraboJM3M, MakKpo- U
MUKpPOAJIEMEHTBI, O€NKH, KUPbI, YIIEBOJbl, HYKJIEUHOBBIE KHCIOTBI, (PEPMEHTHI, TOPMOHBI,
KPYTOBOPOT BEILIECTB U MOTOK YHEPTUU B IKOCUCTEMAX.

['eorpacdusi: MuHepasbl, TOPHBIE TOPOIbI, MTOJIE3HBIE HCKOTIAEMbIe, TOTIIUBO, PECYPCHI.

TexHonorus: XUMUYECKasi MPOMBIILIEHHOCTb, METAJULYPIHUsl, CTPOUTEIbHBIE MaTEpHAaIbI,
CEJIbCKOXO3SIMCTBEHHOE TMPOU3BOJACTBO, NUIIEBas MNPOMBIIUIEHHOCTh, (hapMalieBTHUecKas
MPOMBIIUIEHHOCTb, IPOU3BOJICTBO KOCMETUYECKHUX penaparos, MIPOU3BOICTBO
KOHCTPYKLUMOHHBIX MAaTEPHAIIOB, JIEKTPOHHAS TPOMBIIUIEHHOCTh, HAHOTEXHOJIOTUU.



INTAHUPYEMBIE PE3VIJIbTATBI OCBOEHHSA IIPOITPAMMBLI 110 XMMHWHM HA
YIJIYBJIIEHHOM YPOBHE CPEIHEI'O OBIIEI'O ObPA3OBAHNMA

JIMYHOCTHBIE PE3YJIBTATDBI

B COOTBETCTBUM C CHCTEMHO-IEATEIBHOCTHBIM IOAXOJAOM B CTPYKTYpE JIMYHOCTHBIX
pEe3yNbTaTOB OCBOEHHUA IMpeAMeTa «XHMHs» Ha YpPOBHE CpEIHEro oo0miero oOpa3oBaHUs
BBIJIEJICHBI CIIEIYIOIINE COCTABIISAIONIME: OCO3HAHUE O0YUYaAIOLUMUCS POCCUMCKON Ipa)kAaHCKOU
UJCHTUYHOCTH; TOTOBHOCTh K CAMOPA3BUTHIO, CaMOCTOSATEIBHOCTH M CaMOOIIPEIEIICHMUIO;
HAJIMYUE MOTHUBAIlMM K OOYYEHHIO; TOTOBHOCTh U  CIHOCOOHOCTh  OOy4YaromuXcs
PYKOBOJICTBOBAThCSl NMPUHATBIMA B OOLIECTBE NPABWJIAMH W HOPMAMH IOBEJAECHUS; HaJIUYHE
MIPaBOCO3HAHUS, SKOJIOTMYECKON KYJIBTYPbL; CHOCOOHOCTh CTABUTh LIEJIM U CTPOUTH KU3HEHHbIE
IIJIaHBI.

JIMYHOCTHBIE PE3yJIbTaThl OCBOCHUS MPEAMETAa «XUMUS» OTPaKaroT C(HOPMUPOBAHHOCTD
OMbITa TO3HABATEILHOMN U MPAKTHYECKOU JEATEIBHOCTH 00YHaIOIMXCs B IPOLIECCE peain3aliu
00pa3oBaTEIbHON JEATEIbHOCTH.

JIMYHOCTHBIE PE3yJIbTaThl OCBOCHUS MpeAMeTa «XHUMHUS» OTPAKaroT CHOPMUPOBAHHOCTD
OTIbITA IT03HABATEIBHON U MPAKTUUECKON JESATENbHOCTH 00Yy4arOIIMXCS B IPOLIECCE pealn3aliu
00pa30BaTeNbHON JESTEIBHOCTH, B TOM YUCIIE B YACTH:

1) rpa:KaaHCKOro BOCIIMTAHMA!

OCO3HaHUs 00YYarOUIMMUCS CBOMX KOHCTUTYIIMOHHBIX IIPaB U 00SI3aHHOCTEH, yBaXKEHUS K
3aKOHY M IIPaBOMOPSIKY;

IOPEICTABICHNUS O COLMAJIBHBIX HOPMax M IIpaBUjaX MEKIMYHOCTHBIX OTHOILUIEHUN B
KOJUIEKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOU AEATENBHOCTU MPU CO3AAHUM YUEOHBIX MPOEKTOB,
pelIeHNH YYeOHBIX U MO3HABATEIbHBIX 33/1a4, BHIMOTHEHUN XUMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHUMAaTh U IPUHUMATh MOTHUBBI, HAMEPEHUS, JJOTHUKY U apTyMEHThI IPYTUX
IIPU aHAJIN3€ Pa3IMYHbIX BUJIOB YUEOHOM EATEIbHOCTH;

2) NIaTPHOTUYECKOI0 BOCIIUTAHMSA:

LIEHHOCTHOTO OTHOIICHHSI K HCTOPUYECKOMY M HAay4HOMY HACJIEIUI0 OTE€YECTBEHHOM
XUMUMY;

YBa)XEHHUsI K TPOIECCY TBOPUYECTBA B OOJIACTH TEOPUU M MPAKTHUECKOTO MPUIOKCHHS
XUMHH, OCO3HaHUS TOrO, YTO JaHHbIE HAyKHd €CThb pPe3yJbTaT [JIMTENbHBIX HaOIIOIACHHIH,
KPONOTJIMBBIX 3KCIEPUMEHTAIBHBIX MIOUCKOB, IOCTOSIHHOTO TPYAa YYEHBIX U MPAKTUKOB;

UHTEpECa W T[03HABaTEIbHBIX MOTHMBOB B TMOJYYEHUH U TMOCJIEAYIOLIEM aHaJIU3e
MH(pOPMALIUHU O MEPEIOBBIX JOCTHKEHUAX COBPEMEHHOM OTEUECTBEHHOW XUMHUH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO TOBEACHMUS;

CIIOCOOHOCTH OIIEHUBATh CUTYAIIMH, CBI3aHHBIE C XUMUYECKUMU SIBICHUSMU, U TPUHUMATh
OCO3HAHHbIE PEIICHMS], OPUEHTUPYSACHh Ha MOPAJIbHO-HPABCTBEHHbBIE HOPMBI U LICHHOCTH;



TOTOBHOCTH OLICHMBAaTh CBOE IMOBEACHUE M TOCTYNKM CBOHUX TOBAapUIIEH C MO3WLIHIMA
HPABCTBEHHBIX U MPABOBBIX HOPM U C YUETOM OCO3HAHUS MOCIEACTBUAN MOCTYIIKOB;

4) dpopmMupoBaHus KyJbTYPHI 310POBbS:

MMOHUMAaHUs LEHHOCTEN 370pOBOr0 M O€30MacHOro oOpas3a JKU3HU, HEOOXOIAMMOCTU
OTBETCTBEHHOTO OTHOIICHUS K COOCTBEHHOMY (DH3UYECKOMY M IICHXUIECKOMY 370POBBIO;

coOJIo/IeHUs TpaBuil OE30MacHOTO OOpalleHHs] ¢ BEUIECTBaMU B ObITY, MOBCEIHEBHOMN
U3HU, B TPYJIOBOU JNEATEIBHOCTH;

MMOHUMAHUS I[EHHOCTH TMPaBUJ WHAWBUAYAIHLHOTO ¥ KOJUICKTUBHOTO O€30MMacHOTO
MOBEJICHUS B CUTYAlUSIX, YTPOKAIOIINX 3[I0POBBIO U )KU3HHU JIIO/ICH;

OCO3HAHUSI TIOCIEJACTBUNA W HENPUATHS BPEAHBIX MPUBBIYEK (YMOTPEOJIEHUS aKOroJs,
HApPKOTUKOB, KypEeHHS);

5) Tpy10BOI0 BOCIIMTAHMS:

KOMMYHUKATUBHOM KOMIIETEHTHOCTH B Y4€OHO-HCCIEI0BATEIbCKON JIESTEIbHOCTH,
00I111€CTBEHHO TOJIE3HOM, TBOPUYECKOM U JPYTUX BUJAX ACATEILHOCTH;

YCTAaHOBKM HAa AaKTHUBHOE YYacTHE€ B PEUICHUM NPAKTUYECKUX 3a7ad COLUAIbHON
HaIpaBJIECHHOCTH (B paMKax CBOETO KJIAcca, IIKOJIbI);

MHTEpeca K MPAKTUYECKOMY H3Y4YEHHIO Mpodeccuil pa3IMyHoro pojia, B TOM YHUCIE Ha
OCHOBE ITPUMEHEHUS TPEAMETHBIX 3HAHUM 110 XUMUH;

YBOKEHUS K TPYAY, JIOJISIM TpyJa U Pe3yiabTaTaM TPYAOBOU NESITEIbHOCTH;

TOTOBHOCTH K OCO3HaHHOMY BBIOOPY WHIUBHUAYaIbHOM TpPaeKTOPUU OOpa3oBaHUs,
Oynyien npodeccun u peaausanuu COOCTBEHHBIX KU3HEHHBIX IUIAHOB € YYETOM JTMUHOCTHBIX
MHTEPECOB, CIIOCOOHOCTEN K XUMHH, HHTEPECOB U MOTPEOHOCTEM O0IIIeCTBa;

6) IK0JIOrH4eCKOro BOCIIMTAHUSA:

AKOJIOTUYECKH 1EJIECO00Pa3HOTr0 OTHOIICHUS K MPUPOJI€ KaK UCTOYHUKY CYIIECTBOBAHUS
’KHU3HHU Ha 3eMiie;

MOHUMAaHUS TJI00ATBHOTO XapaKTepa SKOJOTUYECKUX MPOOJIeM, BIUSHUS SKOHOMUYECKUX
MPOLIECCOB HA COCTOSIHUE MPUPOTHON U COLIUATIBHOU CPEbI;

OCO3HaHMsI HEOOXOIUMOCTH HCIIOIB30BaHUs JOCTHXKEHUN XUMUU JIJIs1 PEIICHUS] BOIIPOCOB
PalMOHAIBHOTO NPUPOOTNOJIb30BAHHUS;

AKTUBHOTO HENPUATHSA JCUCTBUU, MPUHOCAIIMX BPEI OKPYKAKOIIEH MPUPOJHOM Cpele,
YMEHHS TTPOTHO3UPOBATH HEOIArONPUATHBIE SKOJIOTHYECKUE TOCICACTBUS MPEATPUHUMACMBIX
JNEUCTBUM U IPEAOTBPALLATH UX;

HaJU4Usl PA3BUTOTO DKOJOTHYECKOTO MBIIUICHUS, SKOJIOTHYECKOW KYJIbTYpPhI, OMBITa
NEATEIbHOCTH  JKOJIOTMYECKOM HANpaBJIE€HHOCTH, YMEHUS PYKOBOACTBOBATHCS HMMHU B
MO3HABATEJIbHON, KOMMYHUKATUBHOM U COIMATLHOM MPAKTHUKE, CIOCOOHOCTH U YMEHUS aKTUBHO
MIPOTUBOCTOSTh UJI€0JI0TUN XeMopoouu;

7) UEHHOCTH HAYYHOI'0 MO3HAHMS:

MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pa3BUTHSI HAyKU U
0OIIIECTBEHHON TTPAKTUKH;

MOHUMAaHUs CHeUPUKN XUMUU KaKk HayKH, OCO3HaHUs e poiu B (opMUpOBaHUHU
PalMOHAIIBHOIO HAYYHOT'O MBIIUIEHHUS, CO3JaHUU 1IEJIOCTHOTO MPEJCTABIEHUS 00 OKPYKAIOIEM



MUpE KaK O €IWHCTBE NMPUPOABbI M YEJIOBEKA, B MO3HAHUM IMPUPOJHBIX 3aKOHOMEPHOCTEN WU
pelIeHNH NpooJieM COXpaHEHHUS MPUPOTHOTO PABHOBECHS;

yOSXKIIEHHOCTH B 0COOOW 3HAYMMOCTH XWMHUHU 11 COBPEMEHHOM ITMBUIIM3AINH: B €6
I'YMaHHCTHYECKOW HANpaBJICHHOCTH M BAKHOW POJIM B CO3JAaHUM HOBOM 0a3bl MaTepHATbHON
KYJBTYpPBbI, B pEIICHUH TJI00ATBHBIX MTPOOJIEM YCTOMYUBOTO PA3BUTHS Y€IIOBEYECTBA — CHIPHEBOM,
HHEPreTUYECKOM, MHUIIEBOM U HKOJIOTMYECKOM O€30MacHOCTH, B Ppa3BUTUU MEIUIMHBI,
o0ecreyeHn yCIIOBUN YCIIEIIHOTO TPYIa U SKOJIOTUYECKHA KOM(POPTHOM JKU3HU KaXKIOTO YJIeHa
00I11eCTBa;

€CTECTBEHHO-HAYYHOM T'PAaMOTHOCTH: TIOHHUMAaHUS CYIIHOCTA METOJOB IO3HAHUS,
UCIIOJIb3YEeMbIX B €CTECTBEHHBIX HayKaX, ClIOCOOHOCTH MCIIOJIb30BATh MOJydyaeMble 3HAHUS TS
aHanu3a U OOBIACHEHMsS SIBJICHUN OKPYXKAIOIIEr0 MHUpA W MPOUCXOASIINX B HEM HM3MEHEHUH,
yYMEHUS JieJIaTh 0OOCHOBAHHBIE 3aKJIFOUEHUS HA OCHOBE Hay4YHBIX (DAKTOB M UMEIOIIUXCS IaHHBIX
C LEJIBbIO MOJYYEHHUSI JOCTOBEPHBIX BBIBOJIOB;

CITIOCOOHOCTH CaMOCTOSITEILHO UCIIOIB30BATh XMMUYECKUE 3HAHUS JIsl PEIICHUs TPoOIieM
B PEAIBbHBIX )KU3HEHHBIX CUTYALIUSAX;

UHTEpPECa K O3HAHUIO, UCCIIEI0BATENBCKOM AEATEIbHOCTH,

TOTOBHOCTH U CHOCOOHOCTH K HEMPEPHIBHOMY OOpa30BaHUI0 M CaMOOOpPa30BaHMIO, K
AKTUBHOMY TIOJIYYCHUIO HOBBIX 3HAHUW 10 XWMHU B COOTBETCTBUU C JKU3HCHHBIMHU
MOTPEOHOCTIIMU;

MHTEpeca K 0COOEHHOCTSIM TpY/Jla B pa3IMYHBIX cepax npodhecCuoHaATBHOM ASSITEIbHOCTH.

METAIIPEAMETHBIE PE3YJIBTATDBI

MertanpenMeTHbIE pe3yJabTaThl OCBOSHHUS MPOTPAMMbI 10 XUMHUU Ha YPOBHE CPEIHETrO
00111er0 00pa3oBaHUs BKIIOYAOT:

3HAYUMBbIC UIs1 (DOPMUPOBAHHMS MHUPOBO33PEHUS OOYYAIONIUXCS MEKIUCITUTIIINHAPHBIC
(MeXTIpeIMeTHbIE) OOIeHAyYHbIC TOHATHS, OTPaKalolIUe IeTOCTHOCTh HAyYHOW KapTHUHBI
MHpa U crenuprKy METOAOB IMO3HAHHUS, MCIOJIB3YEMbIX B €CTCCTBEHHBIX HayKax (Marepus,
BEIIIECTBO, DHEPIus, SBJICHUE, MPOIECC, CUCTEMa, Hay4dHbId (HaKT, MNPUHIMI, THUIOTE3a,
3aKOHOMEPHOCTb, 3aKOH, TEOpHS, HCCIEIOBaHUE, HAOIIOJICHHE, U3MEPEHUE, DKCIEPUMEHT U
Jpyrue);

YHUBEpPCAIbHBIC y4eOHbIe JIeHCTBUSA (mo3HaBaTeNbHBIE, KOMMYHUKATUBHEIE,
peryiaTuBHbIe), obecrneunBawmnme GopmupoBaHue (GYHKIIMOHAIBHOM TPAMOTHOCTH H
COITMAJILHON KOMIIETEHIIUN 00YyUYaroIIuXCs;

CIIOCOOHOCTh ~ OOyYaroImMXCsl ~ MCIOJB30BaTh  OCBOEHHBIE  MEXKIUCIUIUIMHAPHBIE,
MHUPOBO33PEHUYECKUE 3HAHWUS WM YHHUBEPCAJIbHbIE y4eOHbIE JICHCTBUA B IIO3HABATEILHOW U
COLMAIBHOM ITPAKTHUKE.

MeranpeaMeTHbIe pPe3yibTaThl OTPakalOT OBJIAJCHUE YHUBEPCAIBHBIMU YYCOHBIMU
MMO3HAaBaTEIbHBIMU, KOMMYHUKATUBHBIMU U PETYJIATUBHBIMU JEHCTBUSMU.



Ilo3HaBaTe/ibHBbIE YHUBEPCAJIbHbIE Y4eOHbIe 1eiiCTBUSA

1) 6a30BbIe JIOrHYECKHE 1eHCTBUA:

CaMOCTOSTENIbHO (POpPMYyJIHUpPOBaTh U aKTyaJIM3UPOBATh MPOOJIEMy, paccMaTpuBaTh €€
BCECTOPOHHE;

ONpEeNeNATh IEIu ACATENbHOCTH, 3aJaBas NapaMeTphl M KPUTEPUU HX JIOCTUIKEHUS,
COOTHOCHUTB PE3YJIbTAThl IESITEIBHOCTH C IOCTABJICHHBIMHU LIEJISIMHU;

UCIIOJb30BaTh IPU OCBOEHUU 3HAHUWA MPUEMBI JIOTUUECKOTO MBIIUIEHUS: BBIICIATH
XapakTepHbIC TMPU3HAKK TOHSATUW W YCTAHABIMBATH MX B3aUMOCBA3b, HCIOJIb30BaTh
COOTBETCTBYIOIINE MTOHATHS JUTsI OOBSICHEHUS OTACIBHBIX (DAKTOB U SBJICHUIA;

BBIOMpPATh OCHOBAHUS U KPUTEPUHU JIJISl KIIACCU(DUKAIIMY BEUIECTB U XUMUYECKUX PEAKIIHA;

YCTaHABJIMBATh IPUYNHHO-CJIEICTBEHHBIE CBSI3U MEXIY U3y4aEMbIMU SIBIICHUSIMU;

CTPOUTH JIOTHYECKUE PpACCYX ACHUS (MHIYKTUBHBIC, JCIYKTUBHBIC, IO aHAJOTUH),
BBISBJISITh 3aKOHOMEPHOCTH U MIPOTHUBOPEUMS] B PACCMATPUBAEMBIX SIBJICHUSIX, (DOPMyIUPOBATH
BBIBO/IbI U 3aKJTIOUCHUS;

NPUMEHSTH B MPOIECCE MO3HAHUS MCIIOJIb3yeMble B XUMHHM CHMBOJUYECKHE (3HAKOBHIC)
MOJIeJd, MPeoOpa3OBbIBATH MO/ICIbHBIC MPEICTABICHUS — XUMUYECKUM 3HAK (CUMBOJI) DJIEMEHTA,
XuMuueckass (popMmyrna, ypaBHEHHE XHUMHYECKOM peEakIuu — TMPU PEHICHUU YYEOHBIX
MO3HABATENbHBIX U MPAKTUUYECKUX 3a7ay, IPUMEHITh Ha3BaHHBIE MOJICIbHBIC MPEICTABICHUS
JUTSL BBISIBJIICHUS XapaKTEPHBIX MPU3HAKOB M3YYaeMbIX BEIIECTB U XUMUUECKUX PEaKIIHi.

2) 0a30BbI€e HCCIIEI0BaTEIbCKHE AeiiCTBUA:

BJIAJIETh OCHOBAMH METOJI0OB HAYYHOT'O MO3HAHUS BEUIECTB U XUMHUECKUX PEaKIIN;

dbopmynIupoBaTh IEIM W 3aJadyd HCCIEIOBAaHMS, UCIOIb30BaTh IOCTaBJICHHbIE U
CaMOCTOSITENIbHO C(HOPMYJIMPOBAHHBIE BOMPOCH! B KaU€CTBE MHCTPYMEHTA MO3HAHUSI U OCHOBBI
JUTst POPMHUPOBAHUS TUIIOTE3BI TIO MPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYXKICHHI;

BJIQJICTh HABBIKAMHU CAMOCTOSATENBHOTO IUIAHUPOBAHUS WM TIPOBEACHUS YUYEHHUYECKUX
AKCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHHUS HAOI01aTh 332 XOJI0M MPOIECCa, CAMOCTOSITEIIBHO
MPOTHO3UPOBATh €ro pe3yibTaT, (OopMyIHpoBaTb OOOOUIEHUS W BBIBOJBI OTHOCHUTEIHHO
JOCTOBEPHOCTH PE3YyJIbTaTOB UCCIEAOBAHUS, COCTABISITH 0OOCHOBAHHBIN OTUET O MPOJAETAaHHOM
pabore;

npuoOpeTaTh OMBIT YYCHUYECKOM HCCIEI0BATENIbCKOM M TPOCKTHOM JIESITeNIbHOCTH,
MPOSIBJIATh CIOCOOHOCTh W TOTOBHOCTH K CAMOCTOSITEIbHOMY TOMCKY METOJOB pEIICHUs
MPaKTUYECKUX 3a/1a4, TPUMEHEHHUIO PA3JIMUYHBIX METOAO0B MO3HAHMUS.

3) pabora ¢c undpopmanueii:

OPUEHTHUPOBAThCA B PA3IMYHBIX HMCTOYHWMKAX WHGOpMay (HAy4YHO-TIOMYJIIpHas
auTEpaTypa XUMHYECKOTO COJIEp)KaHMs, CIpaBOYHbIE mMocoousi, pecypchl HWHTepHeTa),
aHaJM3UpOBaTh WH(OOPMALMIO PA3IUYHBIX BUAOB M (OPM TMPEICTABICHUS, KPUTUUECKHU
OIICHUBATh €€ JOCTOBEPHOCTh U HEMPOTUBOPEUUBOCTH;

dbopMynMpoBaTh 3ampOChl M MPUMEHSTH Pa3IMYHbIE METOJbI MPU TOUCKE U OTOOpE
uH(pOopMaIuu, He0OX0IMMOM /IS BBHITIOJIHEHHSI YICOHBIX 3a71a4 OMPENCIEHHOTO TUTIA;

MpUOOpeTaTh OMBIT WCIOJIB30BAHUS UH(GOPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHI U
Pa3JIMYHBIX TOUCKOBBIX CUCTEM;



CaMOCTOSTENIbHO BbIOUpATh ONTHUMAaNIbHYIO (OpMY mpefcTaBieHuss nHpopMauu (CXeMsl,
rpaduKu, IMarpaMmbl, TaOJIUIIbI, PUCYHKH U IPYTHE);

WCIIONIb30BaTh HAY4YHBIA S3BIK B KaueCTBE CpEACTBA MpU paboTe ¢ XHUMHUYECKOU
uHpOpMalMel: TPUMEHATh MEXMpeAMETHbIC ((pHU3MUYecKue U MaTeMaTHYeCKHe) 3HaKH U
CUMBOJIBI, (hOpMYITbI, a00pEeBUATYPHI, HOMEHKIIATYPY;

HCIIOJIB30BATh 3HAKOBO-CUMBOJIHNYCCKUC CPCACTBA HATTIITHOCTH.

KOMMyHHKaTHBHbIe YHUBEpPCAJIBHBIEC y‘leﬁHble IleﬁCTBHﬂZ

3a/1aBaTh BOMPOCHI IO CYIIECTBY 00CYK/1aeMOM TEMBI B X0JI¢ IMaIoTa W/UIN TUCKYCCHH,
BBICKA3bIBaTh UcH, GOPMYJIUPOBATH CBOM MPEAJIOKEHUS OTHOCUTEIHHO BBITTOTHEHUS
MPEUTOKEHHON 3a]1a4u;

BBICTYNATh C NpPE3EHTAlUEN Pe3ylbTaTOB MO3HABATEIBHOW AESITENBHOCTH, MOJIYYEHHBIX
CaMOCTOATEJIBHO WJIM COBMECTHO CO CBEPCTHHMKAaMU IIPU BBIIOJHEHHH XUMHUYECKOTO
HKCIIEPUMEHTA, MPAKTUYECKOW pabdoThl MO MCCIEJOBAHUIO CBOMCTB H3y4aeMbIX BEIIECTB,
peayin3alui y4eOHOTO MpPOEKTa, U (POPMYJIUPOBATH BBIBOJABI IO PE3yJbTaTaM MNPOBEAEHHBIX
MCCJIEI0BAHUM IyTEM COTJIACOBAHUS MO3ULIUNA B X0/1€ 00CYX IAEHUS 1 OOMEHAa MHEHUSIMH.

PeryisiTuBHbIC YHUBEPCAJIbHbIC YUeOHbIE 1eiiCTBHSA:

CaMOCTOSITENIBHO IUIAHUPOBATh M OCYLIECTBIISATH CBOIO IIO3HABATEIBHYIO JESATEIBHOCTD,
onpenensis e€ 1eNd U 3aJa4i, KOHTPOJIUPOBATh U MO Mepe HEOOXOIUMOCTH KOPPEKTHPOBATH
npeyiaraéMblii anropuT™ JEHCTBUIM MpPU BBIIOJHEHUH YYEOHBIX U HCCIIEIOBATENbCKUX 3a/]ad,
BBIOMpATh Hanbonee 3PPEeKTUBHBIN cIOCOO MX PEIICHHS C YYETOM MOJyYEeHHsI HOBBIX 3HAHUM O
BEILECTBAX U XUMHUYECKUX PEAKLIMSIX;

OCYILECTBJISATH CAMOKOHTPOJIb AEATEIILHOCTA HA OCHOBE CAMOAHAIN3a U CAMOOLICHKH.

HPEAMETHBIE PE3YJIBTATBI

[IpenmeTHbIe pe3yNbTaThl OCBOCHHS MPOTpaMMbl [0 XUMUU Ha YIIIyOJIEHHOM YPOBHE Ha
yYpOBHE cpefHero obmiero o0Opa3oBaHMs BKIIIOUYAIOT crienuduueckue sl yueOHOro mpeameTa
«XUMHSD» HaydHbIE 3HAHUS, YMEHHUS M CIOCOOBI ACMCTBUI MO OCBOCHHUIO, MHTEPIpPETALMN U
npeoOpa30BaHUI0 3HAHUM, BUIBI ACSITEIBHOCTHU MO MOJYYEHUIO HOBOTO 3HAHUS U MPUMEHEHHIO
3HAHUI B PA3MYHBIX Y4YEOHBIX CHUTYallUsAX, a TAKKE B PEATbHBIX >KU3HEHHBIX CUTYalMsX,
CBA3aHHBIX C XMMHEH. B mporpamme no XMMHHM IPEAMETHBIE PE3YJIbTAThl IPEICTABIECHBI 110
roJlaM U3y4eHUs.

10 KJIACC
[IpeameTHbIE PE3yIbTATHl OCBOCHUS Kypca «OpraHnyeckast XuMHUsD> OTPaKaroT:



c(hOpMHUPOBAHHOCTH MPEJCTABICHUIN: O MECTE ¥ 3HAUEHUU OPTaHUYECKON XUMHUH B CUCTEME
€CTECTBEHHBIX HayK U €€ poJii B 00eCNeYeHNH YCTOMUMBOIO PA3BUTHSI YEJIOBEUECTBA B PEILICHUN
po0JIEM IKOJIOTUYECKON, SHEPTETHUECKOM M MUIIEBON 0€30MMaCHOCTH, B PA3BUTUU MEAUIINHBI,
CO3JaHUU HOBBIX MaTE€pHaJIOB, HOBBIX MCTOYHUKOB 3HEPTUU, B 00ECIIEUEHUN PALMOHATIBHOIO
PUPOIOTIONIB30BaHUS, B POPMUPOBAHUN MUPOBO33PEHUS U O0IIEH KyIbTYPBhI YEIOBEKA, a TAKKE
HKOJIOTUYECKH 00OCHOBAHHOTO OTHOIIECHUS! K CBOEMY 3/I0POBBIO M MPUPOJIHOM CpelIe;

BJIQJICHUE CHUCTEMOM XUMHYECKUX 3HAHUM, KOTOpas BKJIIOYAET: OCHOBOIIOJATraIOIINe
MOHATHUS — XUMUYECKHUU 3JIEMEHT, aTOM, SIIPO U SJICKTPOHHASI 000JI0YKa aToMa, S-, P-, d-aToMHbIe
opbuTanu, OCHOBHOE U BO30YXIEHHOE COCTOSHUS aToMa, THOpUIM3alis aTOMHBIX OpOUTanei,
WOH, MOJIEKYJA, BAJIEHTHOCTb, AJIEKTPOOTPULIATENBHOCTh, CTEIEHb OKHCICHHS, XUMHUYECKas
CBSA3b, MOJb, MOJISIpHAs Macca, MOJSPHBIA OOBEM, YIIIEPOJHBIN CKeneT, (yHKIHOHAIbHAs
rpynmna, pajadkan, CTPYKTypHble ¢opMmyibl (pa3BEpHYThIC, COKpalIEHHbIC, CKEJETHBIE),
U30MEpUsl CTPYKTypHass W MPOCTPAHCTBEHHAas (F€OMETpUYEcKas, ONTHYECKas), H30MEpHI,
TOMOJIOTUYECKUH Psi/l, TOMOJIOTH, YTIJIEBOJOPOAbL, KUCIOPOA- U a30TCOIEpKAIINE OPTaHUYECKUE
COCIMHEHHsI, MOHOMED, IOJIMMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJIIPHBIE COEIUHEHUS;
TEOpHUH, 3aKOHBI (nepuoanueckuii 3axoH /. V1. MenneneeBa, Teopusi CTpOEHUSI OPraHUYECKUX
BemiectB A. M. byTiepoBa, 3aKOH COXpaHEHHsS MacChl BEHIECTB, 3aKOH COXPAHEHUS H
MPEBPAIICHHS YHEPTUU MPU XUMHUYECKUX PEAKIUAX), 3aKOHOMEPHOCTH, CUMBOJIMUYECKHUI S3bIK
XUMUHU, MHPOBO33PEHUYECKHE 3HAHMS, JEXKalllue B OCHOBE NOHHUMAaHUS NPUYUHHOCTH U
CUCTEMHOCTH XWMHYECKHMX SIBJICHUM; IPENCTABICHHUS O MEXAHM3Max XMMHUYECKHMX pPEaKLUH,
TEPMOJIMHAMMYECKUX U KHHETUYECKUX 3aKOHOMEPHOCTSX UX IPOTEKAHUs, O B3AMMHOM BIIUSHUN
aTOMOB U TPYIII aTOMOB B MOJIEKYJIax (MHIYKTUBHBIA U ME30MEPHBIA 3P(PEKThl, OPUEHTAHTHI |
u Il pona); ¢akronsornyeckue CBEIEHUS O CBOWCTBAaX, COCTaBE, MOJYYEHUU U O€30MaCHOM
MCIOJIb30BaHNN BaXKHEWIINX OPraHMYECKUX BEIIECTB B OBITY U MPAKTUUYECKOH JESTENbHOCTH
YeyloBeKa, OOIIMX HAy4yHbIX MPHUHIMIIAX XUMHYECKOTO TIPOM3BOJACTBA (HAa IpuUMEpe
MPOU3BOJICTBA METAHOJIA, IEpepadOTKU HEDTH);

c(OpMHUPOBAHHOCTh YMEHUI: BBISBIIATH XapaKT€PHbIC MPU3HAKU MTOHATUHN, YCTAHABIUBATh
MX B3aUMOCB$I3b, UCIIOJIb30BaTh COOTBETCTBYIOIINE MOHATHUS MPU OMKUCAHUU COCTaBA, CTPOEHHUS
Y CBOMCTB OPraHUYECKUX COCAUHECHUM;

c(hOpMHUPOBAHHOCTH YMEHHUIA:

UCIOJIb30BaTh XUMHUUYECKYIO CUMBOJIMKY JIJISl COCTaBJICHUS MOJIEKYJISIPHBIX U CTPYKTYPHBIX
(pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (POPMYJI OPraHUYECKHUX BEILECTB;

COCTABJISITh YPABHEHUSI XUMUUYECKHUX PEAKIIUI U PACKPBIBATH UX CYIIHOCTb: OKUCIUTEIBHO-
BOCCTaHOBUTEJbHBIX PEAKLIUN TOCPECTBOM COCTABICHUS JIEKTPOHHOTO OajlaHCa ITUX PeaKIuil,
peaxkiuii HOHHOro 0OMEeHa IMyTEM COCTaBIICHUS UX MOJHBIX M COKPAIEHHBIX HOHHBIX YPABHEHMUIA;

U3TrOTABIMBATh MOJEIM MOJIEKYJl OpPraHMYEeCKUX BEIIECTB [JI WJUIIOCTPALMK HX
XUMHUYECKOTO U POCTPAHCTBEHHOTO CTPOEHUS;

c(OpPMUPOBAHHOCTh YMEHHI: YCTAHABIMBAThH MPUHAIEKHOCTh U3yUYEHHBIX OPraHUYECKUX
BELIECTB 110 UX COCTAaBY U CTPOCHUIO K ONPEEIEHHOMY KIIAcCy/TpyIIe COSAMHEHNUMH, 1aBaTh UM
Ha3BaHus 1o cucremarndeckoir HomeHkinatype (IUPAC) u npuBoauTh TpUBHAIbHBIE HA3BAHUS
JUISL  OTIIENIbHBIX MpPEACTaBUTENEH OpraHMYeCKUX BEUIECTB (ITWIIEH, AalleTHJIEH, TOJYOJl,



[JIMLEPUH, STUICHTIMKONb, (eHon, dopmanbaerus, aneTaibIerui, aleToH, MypaBbUHAas
KHUCIIOTa, YKCYCHas KHUCJIOTa, CT€apUHOBAs, OJICMHOBAas, MAJIbMUTHHOBAs KUCIOTHI, TJIMLIHH,
aJTaHWH, MaJIbT03a, (PYKTO3a, aHWJIMH, TUBUHWI, U30IIPEH, XJIOPOMPEH, CTUPOI U IPYTHUE);

c(hOpPMHUPOBAHHOCTh YMEHHUS OIPEACIATh BHUJ XUMHUYCCKON CBSI3M B OPTraHUYECKUX
COeIMHEHUAX (KOBAJICHTHAsI U MOHHAS CBS3b, G- U M-CBS3b, BOAOPOAHAS CBS3b);

c(hOPMHUPOBAHHOCTh YMEHHUS TMPUMEHSTH TOJIOKEHHUS] TEOPUU CTPOCHHUS OPTraHUYECKUX
BemiecTB A. M. bytiepoBa 111 00bsICHEHUs 3aBUCUMOCTH CBOMCTB BEIIECTB OT UX COCTaBa U
CTPOCHUS;

c(hOpMHPOBAHHOCTh YMEHUW XapaKTepU30BaTh COCTAaB, CTPOCHUE, (PUIMUECKHE U
XUMUYECKUE CBOMCTBA THUIHUYHBIX TIPEJICTABUTENICH pa3IUYHBIX KJIACCOB OPraHUYECKHUX
BEIIECTB: QJIKAaHOB, IIMKJIOAJIKAHOB, aJIKEHOB, aJKaJIMCHOB, AaJIKMHOB, apOMaTUYECKHUX
yIJIEBOAOPOIOB, CIUPTOB, aJbJACTUIOB, KETOHOB, KApOOHOBBIX KHUCIOT, MPOCTHIX U CIOMXKHBIX
3(UpOB, )KUPOB, HUTPOCOCTUHECHUN U aMUHOB, AaMUHOKUCIIOT, OCJIKOB, YTI€BOJ0B (MOHO-, IU- U
MOJMCaxapyuioB), WUIIOCTPUPOBATh TEHETHUECKYIO CBSI3b MEXIYy HUMU YpaBHEHUSIMU
COOTBETCTBYIOIIUX XUMUYECKUX PEAKIINI C UCTIOIB30BAHUEM CTPYKTYPHBIX (POPMYIT;

c(OPMHUPOBAHHOCTh yMEHHUS TOATBEP)KJAaTh HA KOHKPETHBIX MpUMEpax XapakrTep
3aBUCUMOCTH PEAKIIMOHHOM CHOCOOHOCTH OPraHMYECKHX COCIMHEHUN OT KPAaTHOCTU M THUIMA
KOBAJICHTHOU CBA3U (G- U T-CBSI3H), B3AMMHOTI'O BIIUSIHUSL aTOMOB U IPYIIN aTOMOB B MOJIEKYJaX;

c(hOPMHUPOBAHHOCTh YMEHHSI XapaKTEPU30BaTh HCTOUYHUKU YTIIEBOJOPOJHOTO ChIPbHS
(HedTh, MPUPOIHBIN Ta3, Yroiib), CIOCOOBI €ro mnepepaboTKH W MPAKTHUYECKOE MPUMEHEHUE
MIPOJTYKTOB MEPEpadOTKU;

c(hOpPMUPOBAHHOCTh BJIAJCHUS CUCTEMOM 3HAHUM O ECTECTBEHHO-HAYyUHBIX METOJax
MO3HaHUs — HAOMIOJCHUM, W3MEPEHHUM, MOJICTMPOBAHUM, DKCIEPUMEHTE (peajbHOM U
MBICJICHHOM) U YMEHHUS IPUMEHSThH 3TH 3HAHUS;

cOPMHUPOBAHHOCTh  YMEHUSA TMPUMEHSIThH OCHOBHBIC  OIEpAllMd  MBICIUTEILHON
JeSTETPHOCTH — aHaJlu3 W CHUHTE3, CpaBHEHHUE, 000O0IICHHE, CHUCTEMATH3AIlNIO, BBHISBICHUE
MPUYUHHO-CJIEACTBEHHBIX CBSI3€U — ISl U3YUYEHUS CBOMCTB BEIIECTB U XUMUUYECKUX PEAKIINM;

c(hOpPMHUPOBAHHOCTh YMEHUI: BBISBIISITH B3aUMOCBSI3b XUMUUECKUX 3HAHUHN C TIOHATUSIMU U
MPEACTABICHUSIMU JIPYTHX ©CTECTBEHHO-HAYYHBIX TMPEIMETOB Juisi 0Oojiee OCO3HAHHOTO
MMOHMMAHUSI CYIIHOCTH MAaTEpHAIIBHOTO €IUHCTBA MHUpPA, UCIIOJIb30BaTh CUCTEMHBIE 3HAHUS I10
OpraHUYECKON XUMUU JJI1 OOBSICHEHUS U IPOTHO3UPOBAHUS SBJICHUM, UMEIOIIUX €CTECTBEHHO-
Hay4YHYIO TIPUPOY;

c(hOPMHUPOBAHHOCTh yMEHUM: MPOBOAUTH PACUETHI M0 XUMHUYECKUM (dopMmysiaM U
YpaBHEHUSM XUMHUYECKUX PEAKIHMil ¢ MCIOJIb30BaHUEM (DM3MYECKUX BEIMYUH (Macca, 00bEM
ra3oB, KOJMYECTBO BEIIECTBA), XapPaKTEPU3YIOIIMX BEIIECTBA C KOJUYECTBEHHOW CTOPOHBI:
pacu€Thl 0 HAXOXKIECHUIO XMMUYECKOW (hOpMYJIbI BEIIECTBA MO U3BECTHBIM MAaCCOBBIM JIOJISIM
XUMUYECKHUX DJIEMEHTOB, TPOIYKTaM CrOpaHusl, INIOTHOCTH ra3000pa3HbIX BEIIECTB;

c(hOpPMHUPOBAHHOCTh YMEHUI: POTHO3UPOBATH, AHAIM3UPOBATh U OIEHUBATH C TO3HIIHMA
AKOJIOTUYECKON O€30MacCHOCTH TOCEACTBUSI OBITOBOM W TMPOU3BOJICTBEHHOW ESITEIHHOCTH
YeJIOBEeKa, CBS3aHHOW C TMepepabOTKON BEIMIECTB, HWCIOJB30BaTh MOJYYCHHBIC 3HAHUS IS
NPUHATUS TPAMOTHBIX PEIICHU MPOOJIEM B CUTYALMIX, CBSI3aHHBIX C XUMUEH;



c(hOpPMHUPOBAHHOCTh YMEHHUI: CaMOCTOATENIBHO TUIAHUPOBATh U MPOBOJUTH XMUMHUYECKUI
AKCTIEPUMEHT (MOTyYEHHUE U U3yUYE€HHUE CBOMCTB OPraHUYECKHUX BEIIECTB, KAUECTBEHHbIE PEaKIINU
YTJIEBOJAOPOAOB PA3NHMYHBIX KJIACCOB M KHUCIOPOJCOAEPXkAIIMX OPraHUYECKHX BEIECTB,
pEelIeHNEe HKCIEPUMEHTAIbHBIX 33Ja4 [0 PACHO3HABAHMIO OPTraHWYECKHUX BEIIECTB) C
coOMIoicHueM TpaBWil  0e30macHOro OOpalleHus C BeIeCTBAaMH M JIaOOpaTOPHBIM
o0opynoBanueM, (HOpMyJIUpOBaTh I1I€JIb HMCCIEIOBAHUS, MPEACTABISATh B pa3IMyHON (opme
pEe3yaAbTaThl SKCIEPUMEHTA, aHAJIU3UPOBATH U OLICHUBATH UX IOCTOBEPHOCTH;

c(hOpMUPOBAHHOCTH YMEHUI:

coOMIoAaTh MpaBuUiia SKOJIOTHYECKH II€IeCO00pa3HOro MOBEIEHUSI B OBITY U TPYIOBOMU
NEATEIIBHOCTH B LENSAX COXPAHEHUS CBOETO 3J0POBbS, OKPYKAKOUIEH MPUPOTHON Cpedbl U
JNOCTUKEHUA €€ YCTOMYMBOIO Pa3BUTHS;

OCO3HaBaTh OINACHOCTh TOKCHMYECKOIO IECHCTBUS Ha YKMBBIE OPraHU3MBbl OINpPEACIEHHBIX
OPTraHUYECKUX BEIIECTB, MOHUMAs cMbIch rmokazarens [1JIK;

aHAJIM3UPOBAaTh  LEIECOOOPAa3HOCTh  NPUMEHEHUS  OpPraHMYEeCKUX  BEIIECTB B
IPOMBIIIJIEHHOCTH U B OBITY C TOUKH 3PEHUSI COOTHOILIEHUS PUCK-TI0JIb34;

c(OPMUPOBAHHOCTh YMEHHUMN: OCYIIECTBIISTH IIEJIEHANIPABICHHBIH IMOUCK XUMHUYECKOU
nHpOpMaIMu B Pa3IMUHbIX MCTOYHMUKAX (Hay4dyHas W y4yeOHO-Hay4Has JuTepaTypa, CpeicTBa
MaccoBoil uH(popmaiuu, MHTEpHET M Jpyrue), KPUTUUYECKH AHAIM3HPOBATH XUMHUYECKYIO
nH(popmanuio, nepepadaTeiBaTh €€ U UCIOIB30BAaTh B COOTBETCTBUH C MOCTABIEHHON Y4eOHOU
3aJlaucH.

11 KIIACC

[IpeameTHbIE pe3yabTaThl OCBOEHUS Kypca «O011as 1 HeopraHM4ecKas XuMHUs OTPaKaroT:

c(hOpMHUPOBAHHOCTH MPEACTABICHHUI: O MATEPUATIBLHOM €IMHCTBE MUPA, 3aKOHOMEPHOCTSIX
Y TI03HABAEMOCTH SIBJIEHUI MPUPOJIBI, O MECTE U 3HAUEHUHN XUMHUH B CUCTEME €CTECTBEHHBIX HAYK
u e€ ponu B OOECIEUEHUH YCTOMUMBOIO DPAa3BUTHUS, B PELICHUH MPOOJEM 3KOJIOTUYECKOM,
HSHEPreTUUECKON W MUIIEBOM O€30MacHOCTH, B PA3BUTUM MEAMIMHBI, CO3JIaHUM HOBBIX
MarepuanoB,  HOBBIX  HCTOYHMKOB  SHEPrHMM, B  OOECHEYEHHH  PAIMOHAIBHOTO
MPUPOIONOIb30BaAHUS, B POPMUPOBAHMN MUPOBO33PEHUS M OOLIEH KYIbTYphI YEJIOBEKA, a TAKIKE
HKOJIOTMYECKH 0OOCHOBAHHOTO OTHOILIEHUS! K CBOEMY 3/I0POBBIO U IIPUPOTHON Cpelie;

BJIAJICHUE CHUCTEMOM XMMHUYECKMX 3HAHWM, KOTOpas BKJIIOYAET: OCHOBOIOJIArarolue
MOHSITUSL — XUMHUYECKHUI 3JIEMEHT, aTOM, PO aTOMa, U30TOIIbI, JIEKTPOHHAs 000JI0YKa aTOMa,
S-, p-, d-aToMHBIE OpOMTAIN, OCHOBHOE M BO30YXXIACHHOE COCTOSHHUS aroma, TMOpHIN3aIus
aTOMHBIX OpOWTaNel, HMOH, MOJIEKYyJa, BAJEHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTEIEHb
OKUCJIEHUS, XUMHUYECKas CBA3b (KOBAJEHTHAs, WOHHAs, MeETaJuIMYecKas, BOJOPOJHAs),
KpUCTaJUIMYECKasi PElETKA, XUMHUYECKash peakuus, pacTBOP, 3JIEKTPOJUTHI, HEINEKTPOIUTHI,
ANEKTPOJIUTUYECKAs JHUCCOLMAlMsA, CTENEeHb JUCCOLMALIMKM, BOJOPOAHBIA IOKa3aTelb,
OKHUCJIUTEIb, BOCCTAHOBUTENb, TETUIOBOM 3(PHEKT XUMUUYECKON peaKuu, CKOPOCTh XUMUYECKOM
peaKklMy, XUMUYECKOE pAaBHOBECHE, TEOPUM M 3aKOHBI (TE€OpHsl DBJIEKTPOJIUTHYECKON
IUCcconnanuu, nepuoandecku 3akon .M. MenaeneeBa, 3ak0OH COXpaHEHHUsI MACChl BEIIECTB,
3aKOH COXPaHEHMs W MPEBPAILICHHS YHEPTUU NMPU XMMHYECKUX PEAKIUAX, 3aKOH ITOCTOSIHCTBA
COCTaBa BEUIECTB, 3aKOH JIEUCTBYIOIIUX MacCC), 3aKOHOMEPHOCTH, CAMBOJIMYECKUH S3bIK XUMUU,



MUPOBO33PEHYECKHE 3HAHUSA, JIEKAIIME B OCHOBE NMOHMMAaHUs NPUYMHHOCTH U CHUCTEMHOCTH
XUMHYECKUX SIBICHUMN; COBPEMEHHBIC MPEICTABICHUS O CTPOCHUM BELIECTBA HAa AaTOMHOM,
MOHHO-MOJICKYJISIPHOM M HAJMOJIEKYJIPHOM ypPOBHSIX; MPEACTABICHUS O MEXaHU3Max
XUMUYECKUX PEAKIUM, TEPMOJMHAMHUYECKUX W KUHETUYECKMX 3aKOHOMEPHOCTSIX HX
MpPOTEKaHUs, O XHUMHYECKOM pPaBHOBECHHM, pacTBOpaXx M JIUCIEPCHBIX CHUCTEMaXx;
(aKTOJIOrMYEeCKHUe CBEJEHUSI O CBOIMCTBAX, COCTABE, MOJIYYCHUH U 0€30MacCHOM UCIOJIb30BaHUU
BaXHEHIITNX HEOPTaHUYECKUX BEIIECTB B OBITY M IPAKTUYECKOM AEATEIHHOCTU YEJIOBEKA, OOIINUX
Hay4YHBIX MPUHIMIAX XUMUYECKOTO MPOU3BOJICTBA;

c(hOpMHUPOBAHHOCTh YMEHUH: BBISABIIATH XapaKTePHbIC MPU3HAKY MTOHATHN, yCTAHABIMBATh
UX B3aHMOCBS3b, UCIOJIB30BATh COOTBETCTBYIOIIUE MOHATHSA MPU ONMHCAHWU HEOPTaHUYECKUX
BEILIECTB U UX NMPEBPAILICHUMN;

c(hOpMHUPOBAHHOCTh YMEHHUS UCIOJIb30BAaTh XUMUYECKYIO CUMBOJMKY JUIsl COCTaBJICHUS
dbopMyJ1 BEHIECTB M YpPaBHEHUM XMUMHUYECKHX pEaKIUW, CUCTEMAaTUYECKYI0 HOMEHKJIATypy
(IUPAC) u TpuBHaIbHBIC HA3BaHUS OT/ICIIBHBIX BEIIECTB;

c(hOpMHUPOBAHHOCTh YMEHUS ONPEJIEIATh BAJICHTHOCTD U CTEIIEHb OKUCICHUS XUMUYECKUX
AJIEMEHTOB B COCIUHEHUSX, BUJ XUMHUYECKON CBs3M (KOBAJICHTHAs, HOHHAs, METajuInyecKas,
BOJIOPO/IHAS ), TUIT KPUCTAIUIMUECKOMN PEIIETKA KOHKPETHOTO BEIIECTBA;

c(hOPMUPOBAHHOCTh YMEHHSI OOBSACHITH 3aBUCUMOCTh CBOWCTB BEIIECTB OT BHJAA
XUMHUYECKON CBS3U U TUIA KPUCTAILUTMYECKON PEIIETKH, OOMEHHBIA U JIOHOPHO-aKIENTOPHBIM
MeXaHU3Mbl 00pa30BaHUs KOBAJICHTHOU CBSI3U;

c(hOpPMHUPOBAHHOCTh YMEHUMU: KJIacCU(UIMPOBATh: HEOPTaHUYECKHE BEIIECTBA IO HUX
COCTaBY, XMMUYECKHE PEAKIMU T0 PA3IUYHBIM MpHU3HAKaM (YHCIIYy U COCTaBY pearupyromux
BEIIIECTB, TEIUIOBOMY J3(P(DEKTy peakiud, H3MEHEHUIO CTENEHEH OKHUCIEHUS HJIEMEHTOB,
0o0paTUMOCTH, y4acTHIO KaTajlu3atopa W JIPyrue); caMoCTOSITEIbHO BHIOMpPATh OCHOBAHUS U
KPUTEPUH I KJIacCU(PHUKAIMN N3YYaeMbIX BEIIECTB U XUMUYECKUX PEaAKITUi;

c(hOpMHUPOBAHHOCTh YMEHHS PACKpbIBaTh CMBICH TMepuoanyeckoro 3akoHa J[. U.
MeHnneneeBa U JIEMOHCTPUPOBATH €0  CHUCTEMATH3UPYIOIIYIO, OOBSICHUTEIBbHYIO U
MPOTHOCTUYECKYIO (DYHKIIUH;

c(hOpPMHUPOBAHHOCTh YMEHUM: XapaKTEpPU30BaTh JIEKTPOHHOE CTPOCHHE aTOMOB M MOHOB
XUMHUYECKUX HJIIEMEHTOB MEepBOro—4eTBEpTOro nepuogoB llepuonnueckoit cucremsr J[.H.
MeHeneeBa, UCIOJIB3YS TTOHSATUSI «IHEPTETUUYECKUE YPOBHUY, «IHEPTETUUECKUE TTOTyPOBHUY,
«S-, p-, d-aToMHBIC OpOWTAIN», «OCHOBHOE W BO30YXKIEHHOE SHEPreTUYCCKHUEC COCTOSHUS
aToMay; OOBSCHATh 3aKOHOMEPHOCTU HM3MEHEHHS CBOMCTB XUMHUUYECKHUX JJIEMEHTOB M HUX
COEMHEHUH 110 nepuoaaM u rpynmnam Ilepuoanueckou cucremsl . 1. Menneneesa, BaieHTHbIE
BO3MOKHOCTH aTOMOB AJIEMEHTOB Ha OCHOBE CTPOEHUS UX JIEKTPOHHBIX 000JI0YEK;

c(hOpPMHUPOBAHHOCTh YMEHHUMH: XapakKTepu3oBaTh (OMUCHIBATh) OOIIME XHUMHUYECKHE
CBOMCTBA BEIIECTB PA3JUYHBIX KJIACCOB, MOATBEPKAATh CYIIECTBOBAHHWE T'C€HETUUYECKOU CBSI3U
MEXK]ly HEOPraHMYECKHMMHU BEIIECTBAMH C IOMOILIBIO YPAaBHEHHM COOTBETCTBYIOIIMX
XAMUYECKHUX PEaKIINM;

c(hOpPMHUPOBAHHOCTh YMEHUSI PACKPBIBATH CYITHOCTh: OKHUCIUTEIBHO-BOCCTAHOBUTEIHHBIX
peaKIMii MOCPEICTBOM COCTABJICHUS JIEKTPOHHOTO OajaHca 3TUX PeaKIUi; peakuii HOHHOTO



oOMeHa MyTEM COCTABJICHUS MX IMOJHBIX M COKPAIIEHHBIX HMOHHBIX YpaBHEHWH; peaxkiui
TUAPOJIN3a; Peakluid KOMIUIEKCOOOpa3oBaHUs (Ha NpuUMepe THAPOKCOKOMILJIEKCOB ILIMHKA U
ATIOMUHUSA);

c(hOpPMHUPOBAHHOCTh yMEHHUS OOBSCHATh 3aKOHOMEPHOCTH TMPOTEKAHUS XUMHUYCCKUX
peakiui ¢ y4€TOM HMX HHEPreTHYECKUX XapaKTePUCTUK, XapaKTep HW3MEHEHHS CKOPOCTH
XUMHUYECKON peakiMy B 3aBUCUMOCTU OT Pa3UYHBIX (PaKTOPOB, a TAKKE XapaKTep CMEIICHUS
XUMUYECKOTO PAaBHOBECHS IO BIMSAHUEM BHEIIHUX Bo3nercTBui (punuun Jle [llatense);

c(hOpMHUPOBAHHOCTh YMEHHUS XapaKTEPU30BATh XUMUUECKHUE PEAKIINH, JICKAINE B OCHOBE
MIPOMBITIUICHHOTO TTOJYYEHUS CEPHOM KHUCJIOTHI, aMMHaka, oOIIue HaydHbIE MPHHIIUIIBI
XUMHUYECKUX TIPOM3BOJICTB; II€JI€CO00PA3HOCTh MPUMEHEHUS HEOPTaHMYECKHX BEIEeCTB B
IIPOMBIIIIEHHOCTH U B OBITY C TOUKHU 3PEHUSI COOTHOIICHUS PUCK-TIONB3a;

c(hOpMHUPOBAHHOCTH BJIAJICHUSI CUCTEMOM 3HAHUM O METO/IaX HAYYHOT'O MO3HAHUS SIBJICHUMN
npupoabl — HaONIOJACHUE, HW3MEpPEHHEe, MOJCIUPOBAHUE, JKCICPUMEHT (pealbHBI U
MBICJICHHBIN), UCIOJIb3YEMbIX B €CTECTBEHHBIX HAyKax, YMEHHUS MPUMEHSTh 3TU 3HAHUA MpU
AKCIIEPUMEHTAJIFHOM HCCIICIOBAHUU BEIIECTB U I OOBSICHEHUS XMMHUYECKHUX SIBICHUIA,
HMMEIOLIUX MECTO B MPUPOJE, MPAKTUUECKOU JIEATEIIbHOCTH YEJIOBEKA U B IOBCEHEBHOM KU3HU;

c(hOpPMHUPOBAHHOCTh YMEHUS BBISBIISITH B3aUMOCBSI3b XUMUUECKUX 3HAHUN C TIOHATUSIMU U
MPEJCTABICHUSIMU JIPYTUX €CTECTBEHHO-HAYYHBIX NIPEAMETOB [JIsi 0o0jiee OCO3HAHHOTO
MMOHMMAaHUSI MaTePUATILHOTO €IMHCTBA MUPA;

c(hOpMHUPOBAHHOCTh YMEHUS IPOBOJUTH PACUETHI: C UCTIOIH30BAHUEM MOHSATUN «MaccoBast
JI0JIs1 BEIIECTBA B paCTBOPE» U «MOJIIpHAsI KOHIICHTPAIIMs; MacChl BEIIECTBA UM 00bEMa raza
10 U3BECTHOMY KOJIMYECTBY BEILIECTBA, MACCE WJIM O0BEMY OJHOTO U3 YYACTBYIOIIMX B PEAKIINU
BEILIECTB; TEIIOBOro 3P (deKTa peakiiu; 3Ha4YeHUsI BOAOPOIHOIO MOKa3aTels paCTBOPOB KUCIIOT
U IIeJoYeld C M3BECTHOM CTEMEHBIO TUCCOIMAINK; Macchl (00bEMa, KOIMYECTBA BEIECTBA)
MPOAYKTa PEAKIMHU, €CIIU OJHO U3 UCXOJHBIX BEIIECTB IaHO B BHUJIE PACTBOPA C ONPEACIEHHOM
MacCOBOM J10Jiel pacCTBOPEHHOTO BEIIECTBA UITU JJAHO B U30BITKE (MMEET IPUMECH ); TOTTU BBIXO/IA
MPOAYKTa peakinu; OObEMHBIX OTHOIIICHUH Ta30B;

c(hOpPMHUPOBAHHOCTh YMEHHUU: CaMOCTOSATENbHO IJIAHUPOBATH M MPOBOJUTh XUMHUYECKUMA
HKCIIEPUMEHT (TIPOBEICHNE PEeaKIIuii HOHHOTO OOMEHA, TIOITBEPKACHIE KaUeCTBEHHOTO COCTaBa
HEOPTaHUYECKHUX BEILIECTB, ONPEIETIEHUE CPEJbI PACTBOPOB BEIIECTB C TOMOIIIBIO MHIUKATOPOB,
W3yUYCHHE BIIMSHUS PA3TUYHBIX (DAKTOPOB HAa CKOPOCTh XMMHUYECKOW pPEaKIMH, pelieHue
AKCIIEPUMEHTAIBHBIX 3a/1a4 1o TeMaMm «Metamib» 1 «HemeTtasy) ¢ coOoIeHneM MpaBul
0e30macHOro oOpallleHusl ¢ BEIIECTBaMU M JJAOOpPAaTOPHBIM 00OpyAOBaHHEM, (POPMYIUPOBATH
IeJb HWCCJCAOBAHMS, TPEJACTABIsATh B pPa3IUdHON (opmMe pe3ynbTaThl OSKCIEPUMEHTA,
aHaJM3UPOBATh U OILIEHUBATh UX IOCTOBEPHOCTb;

c(hOpMHUPOBAHHOCTh YMEHHI: COOJIFOAATh TIPaBUiia MOJIH30BAHUS XUMUYECKOU MOCYA0U U
J1a00paTOPHBIM 000PYI0BaHUEM, OOpaIlleH!s C BEIeCTBaMU B COOTBETCTBUM ¢ MHCTPYKIHUSIMU
MO0 BBITIOJIHCHUIO JIA0OPATOPHBIX XUMHYECKHUX OMBITOB, JKOJIOTHMUYECKH IeJIeCO00pPa3HOTO
MOBEJICHUS B OBITY M TPYIOBOM JEATEIHHOCTH B IENSAX COXPAHEHUS CBOETO 370POBBA,
OKpYXauel IPUPOAHOM Cpeabl M JOCTHKEHHS €€ YCTOWYHMBOIO Pa3BUTHS, OCO3HABATh



OMAaCHOCTh TOKCHUYECKOTO JEWCTBUS HAa YKMWBBIE OPraHU3Mbl OINPENEIEHHBIX HEOPraHUYECKHUX
BEILIECTB, NOHUMas cMbIci nokazarens [T/IK;

c(hOpPMHUPOBAHHOCTh YMEHHUI: OCYIIECTBIATh IEJICHANPABICHHBIA MOUCK XUMHUYECKOMN
nH(OpMAIMU B PA3IMYHBIX UCTOYHHWKAX (HAay4YHas M y4eOHO-Hay4Has JIMTEpaTypa, CPeliCTBa
MaccoBoil umHpopmaruu, MHTEpHET M npyrue), KPUTHYECKH aHAJTU3UPOBATH XUMUUYECKYIO
uH(popmaIuio, nepepadbaTbiBaTh €€ U UCIOIb30BaTh B COOTBETCTBUM C MOCTABIEHHON y4eOHOU
3a/1avyci.
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Uroro no pazneny 12
Paszgea S. BoicokomoJieKy/JIsIpHbIE COeIMHEHUSA
51 BEICOKOMONIEKYASIPHBIE COEAUHEHUS 6 bu6miorexa HOK
' yp a https://m.eds00.ru/d69df650
Hroro no paszneny 6
OBILIEE KOJIMYECTBO YACOB I10 I[TPOIT'PAMME 102



https://m.edsoo.ru/d69df650
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11 KJIACC

Kosun4yecTBo 4acos DJIeKTPOHHbIE
Ne ni/n HaumeHoBaHue pa3/iejioB M TEM NPOTrPAMMBbI Konrpoabnsie IIpakruueckue (wnpposrie)
Bcero oOpa3oBaTe/ibHbIE
padoThI padoTshI
pecypchl
Pasznea 1. TeopeTudeckue 0CHOBbI XUMHH
Crpoenune atoma. Ileprognueckuii 3aKoH U
1.1 Hlepno nyecKas cnciMaﬂngquCKHx 9 Bubmiorexa HOK
' pHoa https://m.edsoo.ru/2dd57f24
anemenToB . 1. Menaeneera
bubnunoreka LIOK
1.2 Crpoenue BemectBa. MHOroobpasue BeUecTB 11 1 https://m.edsoo.ru/2dd57624
bubnunoreka LIOK
13 AMMHECKIC Pk 19 1 3 https://m.edsoo.ru/2dd57f24
Wroro mo paszneny 39
Pa3nea 2. Heopranun4yeckasi Xumust
bubmmoteka IIOK
21 Hemeraet 31 1 3 https://m.edso0.ru/2dd57f24
bu6nmorexa LIOK
22 Meranet 23 1 2 https://m.edsoo.ru/2dd57f24
Uroro no pazaeny 54
Pa3zpen 3. Xumusa 1 ;Ku3HbL
bubnunorexa LIOK
3.1 MeTtoapl O3HAHUS B XUMHAH. XUMUS U KU3Hb 9 httos://m.edsoo.ru/2dd5 7624
Hroro no paszneny 9
OBHIEE KOJIMYECTBO HACOB I10 ITPOI'PAMME 102 4 8
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HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
KosmuecTBo yacos
Ne Hara JIeKTPOHHBbIE HU(POBHIE
Tema ypoka Kontpoabusbie IIpakTnueckue
n/n Bcero u3yueHusi o0pa3oBaTeJbHbIE PeCypPChl
padoThI padoThI
[Ipeamer u 3HaueHue
OpraHM4YeCKON XUMHH,
1 MPEACTABJICHHUE O 1 brbmmorexa LIOK
pes https://m.eds00.ru/3686e6f5
MHOT000pa3uu OPraHuYECKUX
COCTUHEHUN
DNEeKTPOHHOE CTPOCHUE aTOMa
sepoaa (OCHOBHOE U
2 1}3]:)361))1(;[61(11{06 COCTOSTHWSI) 1 bromiorexa LIOK
y ' https://m.edso0o.ru/Oce6fd4c
BaneHnTHble BOBMOXHOCTH
aToma yriepojaa
Xumuyeckas CBsI3b B
OpPTraHUYECKUX COCTUHECHUSIX.
3 MexaHu3mMbl 00pa3oBaHUs 1 bubmorexa LOK
. p https://m.eds00.ru/8d39f5c8
KOBaJICHTHOM CBSI3U, CIIOCOOBI
pa3pbiBa CBA3EH
Teopus crpoenus
4 OpPTraHUYECKUX COCTMHEHHN A 1 bubnmorera LOK
p & ’ https://m.eds00.ru/9e595ch8
M. bytneposa
Buasr nzomepun:
5 CTPYKTYypHas, 1 bubmuoreka [IOK
MPOCTPAHCTBEHHAS. https://m.edso0.ru/b0e61661

OnexTpoHHbIE 3G (DHEKTHI B



https://m.edsoo.ru/3686e6f5
https://m.edsoo.ru/0ce6fd4c
https://m.edsoo.ru/8d39f5c8
https://m.edsoo.ru/9e595cb8
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MOJIEKYJIaX OpraHUuYEeCKUX
COETUHEHUN

IIpencrasnenue o
KJaccu(uKauu u

6 CUCTEMaTHYCCKas bubmorexa LIOK
https://m.edsoo.ru/c212dd21
nomenkiarypa (IUPAC)
OpPraHUYECKUX BEIIECTB

7 Knaccudukanus peakiuii B bu6nmorexa LIOK
OpraHN4YeCKON XUMHH https://m.edsoo.ru/ba5706aa

8 Cucremaru3anus u bubnunoreka LIOK
0000111eHNE 3HAHUH I10 TEME https://m.edsoo.ru/87a37cab
AJIKaHBI: TOMOJIOTUYECKU
psina, obmas popmyina,

9 HOMEHKJIaTypa U U30Mepus, bubnunoreka LIOK
JJIEKTPOHHOE U https://m.edsoo.ru/25a14636
MIPOCTPAHCTBEHHOE CTPOCHHUE
MOJIEKYIT

10 DOu3nvecKrue U XUMUUIECKHUE bubmmoreka IIOK
CBOMCTBA aJIKaHOB https://m.edsoo.ru/3137711c
HaxosxxaeHnue ankaHoB B

11 npupojie. Criocoosl bubmuoreka [IOK
MOJyYECHUS U IPUMEHEHUE https://m.edso0.ru/259b0a5b
aJIKaHOB
[uxnoankansl: oOmas
dhopmyna, HOMEHKIATypa 1

12 n3oMepusi, 0COOCHHOCTH bubnuotexa [JOK

CTPOCHHS U XUMHUYECKHX
CBOWCTB, CITIOCOOBI MOJTy4EHHS
U IPUMEHEHHUE

https://m.edso0.ru/156730d2
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Pemrenne pacu€THbIX 3a1a4 HA
OIIpEEIICHUE MOJIECKYJIIPHOU
(bopMyJIbl OPraHNYECcKOro
BEIIECTBA I10 MACCOBBIM

bu6nmoreka [IOK

13 JIOJISIM aTOMOB JJIEMEHTOB, https://m.edsoo.ru/bf84d8eb
BXOJSIINX B €70 COCTaB.
CucremaTtuzanus u
00001IeHIE 3HAHMI 110 TeMe
AJIKEHBI: TOMOJIOTHYECKUH
psia, obmas popmyina,
HOMEHKJIaTypa, SJIEKTPOHHOE
14 U IIPOCTPAHCTBEHHOE bubmmorexa LIOK
https://m.edsoo.ru/273b0ale
CTPOEHUE MOJIEKYIL.
CrpyKTypHas ¥ LUC-TpaHC-
M30MepUs aJIKEHOB
dusznueckrue 1 XUMHIECKHE
15 CBOMCTBA ajlkeHoB. [IpaBuio bubmmorexa [JOK
https://m.edsoo.ru/21069ccd
MapkoBHHKOBa
16 CrniocoOsl monyueHus: u bubnnorexa [JOK
IIPUMEHEHHE AJIKCHOB https://m.eds00.ru/665dc058
[Ipaktuueckas padota Ne 1 mo
17 teMe "[lonydyenue sTuieHa u bubmorexa LOK
. https://m.eds00.ru/0941eed8
M3Yy4YEHUE €ro CBOMCTB
Pemenue pacu€THbIx 3a1a4 Ha
18 ompeielICHUE MOJIEKYISIPHOMN bubnuotexa [JOK
(hopMyITBI OPTaHHUYECKOTO https://m.edsoo.ru/e9ea9921
BEILIECTBA
19 AJKaJIUeHBI: COMPSIKEHHBIE, bubnunorexa LIOK

H30JIMPOBAHHEIC,

https://m.eds00.ru/04298c0a
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KYMYJIMPOBAHHBIE.
Oco6eHHOCTH 3IIEKTPOHHOTO
CTpOEHUs

20 XUMUYECKHE CBONCTBA bubmuorexa [JOK
CONPSKEHHBIX JTUECHOB https://m.edsoo.ru/e561253d

21 CriocoObl TTOTy4eHHS U bubnmnoreka HOK
MPUMEHEHUE AJIKAJIMECHOB https://m.edsoo.ru/1aa81660
AJIKUHBI: TOMOJIOTHYECKUI
psia, obmas popmyina,

99 HOMEHKJIaTypa, AIEKTPOHHOE bubnunoreka LIOK
Y MIPOCTPAHCTBEHHOE https://m.edsoo.ru/68b6cc4c
CTPOCHHE MOJIEKYI,
¢bu3nveckre CBONCTBA

93 XUMHUYECKUEe CBOMCTBA bubnunoreka LIOK
AJIKWUHOB https://m.edso0.ru/23493a93

24 KauecTBenHsble peakuuy Ha bubmmnorexka HOK
TPOMHYIO CBSI3b https://m.edsoo.ru/7b1c48da

o5 CrniocoOsl monyueHus: u bubnmnorexa [JOK
IIPUMEHEHHE aJIKHHOB https://m.edsoo.ru/a6f9alea
Pemenue 3agau: pacuérsl 1o

26 YPaBHEHHUIO I)[(I/IMIE%CKOIZ bubamorexa LOK

https://m.edso0.ru/5db8e526

peakuuu

27 Cucremaruzanus u
000011IeHIe 3HAHUI 110 TeMe
ApEeHBI: TOMOJIOTHYECKUH Psi,

28 obmas hopmyna, bubmmoreka [JOK

HOMEHKJIATypa. DJIEKTPOHHOE
Y TIPOCTPAHCTBEHHOE

https://m.edsoo.ru/a92a7094
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CTpOCHHE MOJICKYJ OeH301a U
TOJTyOJIa, UX (PU3UUECKUE
CBOICTBA

29

30

31

XHUMHYECKHE CBOMCTBA
apEeHOB: PEAKIUU 3aMEeILICHUS
XUMU4YeCcKHe CBOMCTBA
apeHOB: PeaKIun
MIPUCOCTUHEHUS, OKUCIICHUE
rOMOJIOT'0B OEH30J1a

Oco0EHHOCTH XUMHYECKUX
CBOMCTB CTHUPOJIa

bub6nmmoreka [IOK
https://m.edsoo.ru/a44alae4

bu6nmoreka [IOK
https://m.edsoo.ru/a44alaed

bubnunoreka LIOK
https://m.edsoo.ru/d5018a54

32

Pemenne pacu€THbIX 3a1a4 HA
OIIpeCIICHUE MOJIEKYJIIPHON
(bopMyJIbl OPraHNYECcKOro
BEILECTBA

bubnunoreka LIOK
https://m.edsoo.ru/53461a2c

33

CrniocoObl mostyueHus u
MIPUMEHEHHE apEeHOB

bubmmoreka IIOK
https://m.edsoo.ru/6f717d09

34

35

36

I'enernueckas CBSA3b MEXKAY
Pa3IMYHBIMH KJaccaMu
YTIIEBOIOPOIOB

Pacuétel 10 ypaBHEHUAM
XUMHUYECKHUX PEAKIINM.
Cucrematuzanus u
000011eHIe 3HaHU 110 TeMe

IIpuponusiit ras. [lomyrHele
He(TSIHbBIE ra3bl

37

KameHHbIi1 yross 1 MpoTyKThl
€ro nepepadoTKu

but6mmorekxa [IOK
https://m.eds00.ru/69b3398b
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38

Hed1b 1 ciocoOsl eé
nepepabotku. [Ipumenenne
IPOJIyKTOB MEPEpabOTKH
HedtH

bubnunorexa LIOK
https://m.edsoo.ru/21f9de78

39

['enernueckas cBsA3b MEKIY
pa3IMYHBIMU KJIACCAMU
YIJIEBOJOPOIOB

40

l"anorenonpousBoaHbIE
YTJIEBOIOPOOB: 3JIEKTPOHHOE
CTPOCHHUE; pEaKINU
3aMELIEHUS rajoreHa

bubnuoreka [{OK
https://m.edsoo.ru/82b4d759

41

JeiicTBue menouei Ha
raJIOTeHIIPOU3BOIHBIC.
BzaumopeiictBue
IHUTajJoreHaaKaHoOB C MAarHUEM
H IIUHKOM

42

43

44

Cucrtemaru3zanus u
0000111eHIe 3HAHUH 110
pazneny "YrieBoaopoasr"
KontponsHas padora Nel no
TeMe "YriieBogopoas!”

[IpenenbHbIe OTHOATOMHBIE
CHUPTBL: TOMOJIOTHUECKUI
psa, obmas dpopmyna,
CTPOEHUE MOJIEKYII,
M30Mepusl, HOMEHKIIaTypa,
Kkinaccudukanys, puznyeckue
CBOMCTBa

bubnmorexa LIOK
https://m.edsoo.ru/20e89f22

bubnmorexa LIOK
https://m.edso00.ru/95c9e298

but6mmorekxa [IOK
https://m.edsoo.ru/df04c5cd
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XUMHUYECKUE CBOUCTBA

45 MPEACIIbHBIX OJTHOATOMHBIX bubmmorexa [JOK
peAl a https://m.edsoo.ru/26ee34fe
CIIHPTOB
CriocoObI mosryueHust u
46 MIPUMEHEHHUE OJTHOATOMHBIX bubmmorexa [JOK
P https://m.eds00.ru/484100000000000
CIIUPTOB
[Ipocteie 3dupsr:

47 HOMEHKJIATypa U U30Mepus, bubnuoreka [IOK
0COOCHHOCTH (PU3UYCCKUX U https://m.edsoo.ru/c2c788b2
XMMHYECKHUX CBOMCTB
MHOTroaTOMHBIE CIIUPTHI:

48 ATHJICHIJIMKOJb U TJMIICPHH, bubnnorexa [JOK
uX (pU3MYECKHe U XUMHYECKUE https://m.edsoo.ru/ee4d84aa
CBOICTBA
CriocoObl mostyueHust u

49 MIPUMEHEHUE MHOTOaTOMHBIX bubmmorexa [JOK

P https://m.edsoo.ru/d12e567d
CIIUPTOB
@DeHoT: CTPOCHUE MOJIEKYIIBI,
50 (pml/mecm/l;)e CBOICTBa ’ bubmorera LOK
' https://m.edso0.ru/2ce726f8
Tokcuunocth penona

51 XHUMUYECKUE CBOMCTBA bubmmoreka IIOK
(dbenomna https://m.edso0.ru/037ca5f9

59 CrniocoOsl ToNTyueHus: u bubmmoreka [JOK
npuMeHeHue (heHosna https://m.edsoo.ru/c77ddf4c
[TpakTruyeckas pabora Ne 2.

53 Pemenue but6mmorekxa [IOK

9KCIIEPUMEHTAIBHBIX 3a7a4
no teme "CrupThl U GeHoss!"

https://m.edsoo.ru/fd0ced09
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CucreMaTusanus

bubnunorexa LIOK

54
000011IeHNE 3HAHUH 110 TEME https://m.edso0.ru/1810cb9b
ANbIeruapl ¥ KETOHBI:
ANEKTPOHHOE CTPOCHHE
55 KapOOHWIILHOM TPYIIIIHI; Bu6mumoteka [JOK
TOMOJIOTUYECKUE PALBI, https://m.edsoo.ru/b139beaa
obmas hopmysa, u3oMepus u
HOMEHKJIaTypa
AJBIerunpl 1 KETOHBI:
56 (du3HUecKre CBOWCTBA; bubmorexa OK
’ https://m.eds00.ru/c887425¢
peaKuy MPUCOCTUHCHUS
Peakiyu okuCaeHHS U
57 KauyeCTBEHHBIE pEaKIUMU bubnnorexa [JOK
p https://m.edsoo.ru/a393baa9
aJIbIETUI0B U KETOHOB
58 CrniocoOsI monryueHus bubnnorexa [JOK
alIbAETUIOB U KETOHOB https://m.edsoo.ru/520d1c51
OAHOOCHOBHBIE NpEIETbHBIE
59 KapOOHOBBIE KUCIIOTHI, bubmmnoreka HOK
0COOEHHOCTH CTPOCHHUS UX https://m.edsoo.ru/fec0b113
MOJIEKYIT
N3omepust 1 HOMEHKIAaTypa
60 KapOOHOBBIX KHCIIOT, X bubnnorexa LOK
P o7 https://m.eds00.ru/700cc87b
(du3nueckue cBOCTBa
XnMHyeckre CBOMCTBA
61 IIpENEIbHBIX OJHOOCHOBHBIX bubmorexa LHOK
p https://m.edsoo.ru/40e6e0e9
KapOOHOBBIX KHUCJIOT
62 Oco0EHHOCTH CBOWCTB bubmuoreka [{OK

MYpaBbHUHOM KUCIIOTHI.

https://m.edsoo.ru/bb31be71
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MHoroo0pasue kapOOHOBBIX
KUCIIOT

OcobeHHOCTH CBOUCTB:
HETpeAeTbHBIX U
apOMaTUYECKHUX KapOOHOBBIX,

bubnunoreka LIOK

63 KapOOHOBBIX,
AICAPOOHOERIX https://m.eds00.ru/83a08773
TUIPOKCUKAPOOHOBBIX
kucnot. [IpencraBurenu
BBICIIUX KapOOHOBBIX KHCIIOT
64 [TonsiTre 0 MPOU3BOAHBIX Bu6moreka [JOK
KapOOHOBBIX KHUCJIOT https://m.eds00.ru/0d162d9d
CrniocoOsl mostyueHus: u
65 MIPUMECHEHHE KapOOHOBBIX bubmmorexa [JOK
P P https://m.edsoo.ru/7c065¢9d
KHCIIOT
CrnoxxHbie 3GupBhL:
TOMOJIOTHYECKHUH psif, oOrmas bubmuoreka [IOK
66
dbopMmyna, uzomepus u https://m.edsoo.ru/adfffe6d
HOMEHKJIaTypa
67 DOu3nvecKkrue U XUMUYECKHUE bubmmoteka IIOK
CBOMCTBa 3(UpOB https://m.edsoo.ru/ad6b94b2
Pemenue pacuéTHpix 3amay:
M0 YPABHEHHUIO XUMHYECKON
68 peaxkiuuu, Ha ONpeelIeHNue
MOJIEKYJISIPHOHN (OPMYITBI
OpPraHUYECKOTO BEIIECTBA
[TpaxTrueckas padota Ne 3.
but6mmorekxa [IOK
69 Pemenwue

OKCIICPUMCHTAJIbHBIX 3a/1a4

https://m.edso00.ru/486671fb
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o Teme "KapOoHoBEIe
KUCIOTHI. CioxHbIE 3pupb!"

JKupsl: cTtpoeHnue,

bub6nuoreka [IOK

70 M3UYECKUE U XUMHUYECKUE
¢ . https://m.edso0.ru/al19c5b98
CBOMCTBA (TUIPOJIU3)
OcoOeHHOCTH CBOMCTB

71 YKUPOB, COAEPKAIINX OCTATKH bubnmnoreka HOK
HEIPEIEIbHBIX KUPHBIX https://m.eds00.ru/b0331922
KucaoT. JKupsl B Ipupoie
MpL1a Kak COJIA BBICIIUX
KapOOHOBBIX KUCJIOT, UX

72 moroliee aercreue. [lousrue Bubmiorexa OK

' https://m.eds00.ru/3c566565

0 CUHTETHMYECKHX MOIOIIUX
cpenctBax (CMC)
I'eneTnueckas cBs3b

73 YIJI€BOIOPOAOB U bubmuoreka [IOK
KHUCIIOPOJACOAEPKALINX https://m.eds00.ru/56790c96
OpraHUYECKUX BEIIECTB

74 Pacuétel 10 ypaBHEHUAM
XUMHYECKHUX PEaKIIHii
Cucremaru3anus u bubmmoreka IIOK

75 .
000011eHIe 3HaHU 110 TeMe https://m.edsoo.ru/f8eaf2eb
OO01mmas xapakTepucTHKa

76 YTJIIEBOJIOB U Kiaccuukarus bubmuoreka [IOK

YTJIeBOJIOB (MOHO-, TH- U
MOJIMCaxapu/Ibl)

https://m.edsoo.ru/7a9693al



https://m.edsoo.ru/a19c5b98
https://m.edsoo.ru/b0331922
https://m.edsoo.ru/3c566565
https://m.edsoo.ru/56790c96
https://m.edsoo.ru/f8eaf2eb
https://m.edsoo.ru/7a9693a1

Monocaxapuabl: Gpusnyeckue

7 CBOMCTBA U HaXOXICHUE B bubmorexa HOK
s https://m.edsoo.ru/b4bdda2d
pupoJie
[IpuMeHeHue roKo3sl, €€

78 3HAUCHHUEC B bubnunorexa LIOK
KU3HEICATCILHOCTH https://m.edsoo.ru/5e61122d
opraHusma
Hucaxapupl: caxapo3sa,

79 MajabTO3a U JIaKTO3a. bu6nmorexa LIOK
Haxoxnenue B mpupone u https://m.edsoo.ru/eb0384e7
MIPUMEHEHUE TUCAXapUJIOB
[Tonucaxapuasl: cTpoeHUE

80 MaKpOMOJICKYJI, PUINICCKUE bubnnorexa [JOK
1 XUMHYECKHE CBOMCTBA, https://m.edso0.ru/72a04508
MIPUMCHCHUE

81 [TonsiTHE 006 UCKYCCTBEHHBIX bubnmnorexa [JOK
BOJIOKHAX https://m.eds00.ru/6216e766
Pemenne pacueTHbIX 3a7a4 Ha

82 ONpEAEIIEHUE JOJIM BbIXO1a bubmuoreka [IOK
MIPOIYKTa PEAKLIUK OT https://m.edsoo.ru/7fde47ef
TEOPETUYECKU BO3MOXKHOTO
Cucrematu3anus u

83 000011IeHHE 3HAHUH 110 bubmorexa I[JOK

B https://m.edso0.ru/08d4364c
pazneny
KonTponbnas pabora Ne2 o
" bubnuotexa [JOK
84 teme "Kucnopoacoaepxariue

OpraHuYecKue CoeaMHEHUs"

https://m.edsoo.ru/42c6678e
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AmuHBL: K1accudukarnys,
CTPOCHHE MOJICKYJI, 001Iast

bubnunoreka LIOK

85 opMyJIa, H30MepUI
bopmyna, P, https://m.edsoo.ru/efa7e6ca
HOMEHKJIaTypa U (pu3nueckue
CBOICTBa
86 XuUMHUYeCKUe CBOMCTBA bubnunorexa LIOK
anrpaTHIECKUX aMUHOB https://m.edsoo.ru/1bc5cf80
AHWIIMH: CTPOCHUE AHWINHA,
87 0COOEHHOCTHA XUMHUYECKUX Bubmiorexa OK
o https://m.edsoo.ru/39cd21f1
CBOMCTB aHWIMHA
CrniocoOsl mostyueHus: u
88 MpUMEHEHHE aTu(haTHISCKUX bubmorexa HOK
p https://m.edsoo.ru/eal38763
aMHUHOB
AMWUHOKHUCIIOTHI:
HOMEHKJIATypa U H30MePH,
89 (pml/lquKHZPCBOITICTBa " bubmmorexa LIOK
’ https://m.edsoo.ru/d1773e80
OTtnenpHBIEC IPEICTABUTENH Ol
AMUHOKHUCIIOT
XUMHYECKHE CBOMCTBA
AMHHOKHCJIIOT, UX
90 OHOJIOTHYECKOE 3HAUCHUE bubnmorexa [JOK
https://m.edsoo.ru/77df705a
aMuHOKHCIOT. CHHTE3 U
THJIPOJTU3 TICTITHIOB
Benku kak ipupoaueie
91 HOJIMMEDHEL, (I:)T ; TYPBI bubnmorexa LOK
PBL; CTPYKTYP https://m.eds00.ru/429¢9899
O€eJIKOB
92 XHUMUYECKUE CBOMCTBA but6mmorekxa [IOK

0€eJIKOB

https://m.edsoo.ru/6237306d
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A3zoTcoaepxkaiiue

TeTEPOIUKINICCKUE

93 coenuHeHus. HykiienHoBbIe buGnnorexa [IOK
KHCIIOTEL: COCTAB, CTPOCHHE I https://m.edso00.ru/521d1431
OuoJstornueckas pojib
[TpakTuyeckas padora Ne 4.
Pemenne

94 AKCIICPUMEHTAJIbHBIX 3a7a4 bubmorexa OK
110 TeMe "A3oTCoAepKaAIIE https://m.edsoo.ru/8e3c02d1
OpraHUYeCKUe COeTUHEHU"
[IpaxTnueckas padora Ne 5.
Pemenue

95 AKCIICPUMEHTAIIbHBIX 337124 bubmorexa OK
1o Tene "PacliosHABAMIe https://m.edsoo.ru/bde3fdf6
OpraHUYEeCKUX COeTUHEHUM"
KonTponsnas padora Ne3 o

96 Teme "A3oTcoaepxkaninue brbmmorexa LTOK
P U— https://m.edso0.ru/ce561bc7
OCHOBHBIC TIOHSTHS XUMHH
BBICOKOMOJICKYJISIPHBIX

97 COCIMHEHHUI ¥ METOJIbI MX bubmorexa HOK
CHHTE32 —HOMMMEpH3ALIA 1 https://m.edsoo.ru/7aa63ebd
MTOJTMKOHACHCAITUS

98 [Tmactmaccel. YTunuzamnus u but6mmorekxa [IOK
nepepadoTKa MIacTUKa https://m.edso00.ru/82242e0f
DnacToMepbl: HaTypallbHbII

99 CHHTETHYECKUE KayTyKH. bubmmorexa LIOK

Pesnna

https://m.edso0.ru/246103ec
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https://m.edsoo.ru/bde3fdf6
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BonoxkHa: HaTypanbHBbIE,

100 HUCKYCCTBCHHBIC, 1 bubnunorexa LIOK
cunretndeckue. [lonmumepsl https://m.eds00.ru/5963a601
CITCIIMAIbHOTO Ha3HAYCHHS
[TpakTuyeckas padora Ne 6.

Pemenue
101 AKCIICPUMEHTAIbHBIX 33724 1 buGnuorexa [IOK
https://m.edsoo.ru/3aebd77a
o teme "Pacno3HnaBanue
IUIACTMACC 1 BOJIOKOH"
bubnunoreka LIOK
102 TlpomexcyTotnas aTrecTaums L https://m.edsoo.ru/6a22b1e8
OBHIEE KOJIMYECTBO YACOB 102

I10 ITPOIT'PAMME
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11 KJIACC

KosunyecTBo 4acoB JJIeKTPOHHbIE
Ne aTa nudpoBLIe
Tema ypoka KonTpoabubie IIpakTuuyeckue A op
n/n Bcero u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypcsbl
1 Atom. CocTaB aTOMHBIX SJIED. 1 bubmuorexa [JOK
Xumuyeckui aneMent. M30Tomnsl https://m.edsoo.ru/59c112ee
5 CrtpoeHue 3J1eKTPOHHBIX 000JI04EK 1 bubnnorexa [JOK
aTOMOB, KBAaHTOBEIC YHCJIa https://m.edsoo.ru/b4d9fffa
3 Knaccudukanus XuMuaeckux 1 bubnuoreka [IOK
3JIEMEHTOB (S-, p-, d-, f-a;1eMenHThI) https://m.edsoo.ru/61294af9
4 Pacnipenenenue 351€KTpOHOB 1O 1 bubnnoreka [JOK
ATOMHBIM OpPOUTAIIAM https://m.edsoo.ru/f5f750fe
DNeKTpOHHBIE KOHPUTYpaIUU
5 aTOM;fB) 3JIeMeHTOB¢;3 OZEOBHOM u 1 bubmorexa HOK
. https://m.eds00.ru/8149e846
BO30Y>KIEHHOM COCTOSTHUU
6 DNeKTpOHHBIE KOH(PUTYpAIIUX HOHOB. 1 bubnunorexa [JOK
DNeKTPOOTPULIATETLHOCTh https://m.edso0o.ru/a0764b24
[Iepuoanueckuii 3aKOH U
[lepuonnueckas cucrema
7 XUMHYECKUX 3eMeHToB J[. U 1 bubmorexa HOK
o . https://m.eds00.ru/16957c01
MeHeneeBa, CBsA3b C COBPEMEHHON
TEOpUEH CTPOCHHS aTOMOB
3aKOHOMEPHOCTU U3MEHEHUS CBOWCTB
8 XUMHUYECKUX IJIEMEHTOB U 1 bubmorexa HOK
https://m.edsoo.ru/f8468927
00pa3zyeMbIX UMH MPOCTHIX U
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CJIOKHBIX BCUICCTB 110 I'pyIiaM U
nepuoaam

Cucremaruzanus u 00001IeHue

bu6mmoreka [IOK

9
3HAHUM 110 TEME https://m.edsoo.ru/8fad2942
Bunn xuMuueckou CBA3H.
MexaHu3Mbl 00pa3oBaHUs
10 KOBAJIEHTHOM CBs13U. BomopogHas Bubmaorexa ITOK
) P https://m.edso00.ru/5a8072af
CBA3b. MeXMOJIEKYIIsIpHBIE
B3aMMO/ICHCTBUS
BanieHTHOCTB 1 BaJICHTHBIC
1 BO3MOXHOCTH aTOMOB. CBSI3b bubmuorexa [JOK
3JIEKTPOHHOU CTPYKTYPBI MOJIEKYJ C https://m.edsoo.ru/3d2ca093
UX TEOMETPUUYECKUM CTPOCHHEM
[IpencraBiaeHUss 0 KOMIUIEKCHBIX
12 COEINHEHUAX . COCTAB U bubmmorexa [TOK
’ https://m.eds00.ru/8c66b12a
HOMEHKJIaTypa
BemectBa MoneKkyasspHOTO U
13 HEMOJIEKYJIIPHOTO CTpOeHUs. THIbl bubnnorexka [JOK
KPUCTAJNINYECKUX PELIETOK U https://m.eds00.ru/e167635b
CBOICTBA BEIIIECTB
[TonsiTHE O MUCTIEPCHBIX CUCTEMAX.
14 IIpencraBienne 0 KOJUIOUIHEIX bubmmorexa LOK
p https://m.edsoo.ru/da2c70e4
pacTBopax
HctrunHBIC paCTBOPHI: HACKHIIIICHHBIS
15 W HEHACHIIIIEHHEBIE, PACTBOPUMOCTD bubnnorexa [IOK
> P P . https://m.edsoo.ru/e9ccdd8d
Kpucramnoruaparst
16 CriocoObI BEIpaKEHUST KOHIICHTPAIIUU bubnmoreka [JOK

pacTBOpOB

https://m.edso0.ru/328e653a
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Pemrenune 3a71a4 ¢ HCOIB30BaHUEM
HOHATHUH ""MaccoBas I0JIA

bubmuoreka [JOK

17 pacTBOpEHHOTO BeliecTBa, https://m.edsoo.ru/785e0ab4
"MoJiipHas KOHIleHTpanus"

18 Knaccu¢ukanus 1 HOMEHKIaTypa bubmumoreka [IOK
HEOPraHWYECKUX BEILECTB https://m.edsoo.ru/bf9e108d

19 CucreMaru3anus 1 0000IIeHIE bubmuorexa [JOK
3HaHUH 10 TeME https://m.edsoo.ru/8d2c6a3a
KonTponbnas padora Nel mo Temam
"Ctpoenue atoma. [lepuognueckuii

20 3akoH u [lepuoauyeckas cucreMa bubnnoreka [JOK
XAUMHYECKUX d1eMeHToB /I, . https://m.edsoo.ru/70a60aa4
Menneneesa", "CtpoeHue BeiecTna.
Mmuoroo6pasue BemecTs"
Knaccudukanus XumMuaeckux
peaKunii B HEOPTraHUYECKOU U

21 OpraHUYeCcKON XUMHH. 3aKOH bubnmnorexa [JOK
COXpAHEHUS MacChl BEIECTB; 3aKOH https://m.edso00.ru/6335cdd2
COXpaHEHHUS U MPEBPAIICHUS YHEPTUU
MIPH XUMUYECKHUX PEAKITHSIX
TemnnoBbie 3G HEKTH XUMUYECKUX

22 peakmuii. TepMoxumMuvecKre bubmmorexa [TOK

https://m.edsoo.ru/d1db86da

ypaBHEHUS
Brruncnenus no ypaBHEeHUSIM

23 XUMHUYECKUX PEaKLUi u bubmmorexa [TOK

https://m.eds00.ru/87b13954

TEPMOXUMHUYECKIM YPaBHEHHSIM
CKOpOCTh XMMHYECKOU peaKIinu, eé

24 3aBUCUMOCTD OT Pa3JIMYHBIX

¢dakropoB. Katanus u karanu3zaTtopbl
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I'omoreHnnsie u TCTCPOTCHHLBIC

25
peakuuu
[IpakTuyeckas padora Ne 1 o Teme
26 "BiusiHue pa3nuvHbIX (GaKTOpPOB Ha bubmmorexa LHOK
p . p " https://m.edsoo.ru/1facaldl
CKOPOCTh XUMHUYECKOU PEaKITUU
97 OO6parumbie 1 HEOOpATUMBIS bubnnoreka [HOK
peakuuu. XuMHUYECKOE paBHOBECUE https://m.eds00.ru/30952f9b
[IpakTuueckas padora Ne 2 o Teme
08 "BrnusiHue pa3nuyHbIx GaKTOpOB Ha bubnuorexa [JOK
MOJI0KEHUE XUMHUYECKOTO https://m.edsoo.ru/3bf34e17
paBHOBecHus"
DNEKTPOIUTHYECKAS UCCOIUAITHS.
29 CI/IHLEI),Ie 1 ci1a0bble JIEKTPOJIUTHI bubmorexa LHOK
P ' https://m.eds00.ru/5f766bdf
Crenens Auccoanuu
HNonnoe npoussenenue Boabl. Cpena
30 BOJIHBIX .’ECTBO :B Bono 21o HI)II;/'I " bubmmorexa [JOK
g P POB. DOROPOA https://m.eds00.ru/3966ca89
nokazatensb (pH) pactBopa
I'maponu3s coneil. Peakuuu,
31 1} (I)[fexafo ue B aCTBz)l ax bubmmorexa [JOK
P . P p https://m.edsoo.ru/09d5a9bd
JEKTPOJIUTOB
ITpakTryeckas padora Ne 3 o Teme
32 "XUMHUECKUE PEAKIIUU B PACTBOPAX bubmmorexa [JOK
P B P P https://m.edsoo.ru/2e3daeb0
ANEKTPOJIUTOB
OKHCIUTENHEHO-BOCCTAHOBUTEIHHBIC
33 eakiuu. Baxuenime okucaIuTeau u bubmmorexa [OK
peaKttn. https://m.eds00.ru/56226060
BOCCTaHOBUTEIH
34 MeTto/ 371eKTPOHHOTO (3J€KTOHHO- bubnnorexa [JOK

HWOHHOTO) OanaHca

https://m.edsoo.ru/fb691387



https://m.edsoo.ru/1faca1d1
https://m.edsoo.ru/30952f9b
https://m.edsoo.ru/3bf34e17
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35 DIEKTPOJIN3 PACTBOPOB U PACILIIABOB bubnmoreka [JOK
BCIIIECTB https://m.edso0.ru/93fb97d2

36 Pemenne 3a1a4 pa3iMyHbIX THIIOB buGnnorexa [IOK

p https://m.eds00.ru/5a859d16

37 Pemrenne 3ama4 pa3InyHbIX THIIOB bubmorexa HOK

AT p https://m.edsoo.ru/5afa265d
Cucremarusamnus 1 00001IeH1E
38 3HAHWH 110 TeMe " XUMHUYECKUE bubmmorexa LHOK
| https://m.edsoo.ru/c161eb85
peaku

39 KonTponbnas padora Ne2 no teme bubnuoreka [IOK
"Xumunyeckue peakuuu" https://m.edso00.ru/a8a0a930
ITonoxeHue HEMETAILIOB B
[Tepuoanueckoii cucreme

40 XUMHUYECKUX dieMeHToR /1. M. bubmuorexa [JOK
MeHnneneesa 1 0OCOOEHHOCTH https://m.edsoo.ru/8ca2dcad
CTpOGHI/ISI X aTOMOB. (DI/I3I/I‘-ICCKI/IC
CBOMCTBA HEMETAIIOB
ANOTponus HEMETaIOB (Ha

41 npuMepe Kuciaopoaa, cepsl, pochopa bubmmorexa LIOK

pHMEp PO, CEPEL, p https://m.edsoo.ru/ef92c91c
U yTIeposa)

42 Bonopona: nonydyenue, pusndeckue u bubnnorexka [JOK
XMMHYECKHE CBOMCTBA. [ 'napuibl https://m.edsoo.ru/0aa8f613
["anoreHsl: HaXOX/IEHHE B IPUPOJIE,

43 CTIOCOOBI OTYYCHUS, PU3UIECKUE H bubmmorexa [OK

i L https://m.edso00.ru/4e223795
XAMHYECKHE CBOMCTBA
lNanorenoBonopoasl. Baxxnenmue
bu6mmoreka [JOK
44 KHCJIOPOJICOACPIKAIITNE COCTUHECHUSI

TraJIOrCHOB

https://m.edsoo.ru/6b3255e6
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JlabopaTopHble 1 IPOMBIIIIICHHBIC
CIIOCOOBI MOJTYYEHHSI FaJIOT€HOB.

bubmuoreka [JOK

45
[IpumeHeHne rajoreHoB U Uux https://m.edso00.ru/6971aca4
COETUHEHUN
[Tpaktuyeckas padora Ne 4. Pemenue
46 SKCIIEPUMEHTANIbHBIX 3a7a4 10 TEME bubmorexa [IOK
" P | https://m.edsoo.ru/8b26fecd
I'amorensl
Kucnopon: nabopatopusie u
IIPOMBIIIIJIEHHBIE CIIOCOObI
47 MOJTy4YeHHUsI, PU3NICCKUE U bubmmorexa LOK
7 ’ . https://m.edsoo.ru/c8abc36a
XAMUYECKHe cBoKMcTBa. O30H.
[IpuMeHEeHHEe KHCI0pOo/ia U 030Ha
bu6mmoreka [IOK
48 0)
KCHABL I TIEpOKCHIRT https://m.edso0.ru/5¢8816a0
49 Pemrenne 3a1a4d pa3IMyHBIX THIIOB bubmorexa HOK
atp https://m.edso0.ru/2b6d8b4b
Cepa: Hax0KIE€HUE B IPUPOJIE,
50 CH(I;)CO6BI MOJIyYEHUs (;I/ISI:/I‘IGCKI/IC u bubnuorexa LIOK
YACTI, https://m.edsoo.ru/46afae16
XHMHYECKHE CBOMCTBA
bu6mmorexa [IOK
51 CepoBoaopo, ¢
POBOZIOPOIL, CY b GHEL! https://m.edso0.ru/7¢c875999
Kucnopoxaconepkaime coe JTHHEHUS
52 cepul gCO6eHHI:)CTI/I CBOMCTB CEPHOM bubmorexa HOK
PEL. P https://m.edsoo.ru/8cfa2548
KHCJIOTBI
[IpakTnueckas padbora Ne 5. Pemenue
53 SKCIIEPUMEHTAIBHBIX 3a1a4 [10 TEME bubmorexa LOK
" P . f,l https://m.edsoo.ru/0afb05e4
Cepa u e€ coemuHEeHUs
54 A30T: HaX0XJACHUE B IPUPOJIE, bubnmnoreka [JOK

CIOCOOBI NOJTYYEHHUs, PU3UIECKUE U

https://m.edsoo.ru/badd2255
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XHUMHYECKHE CBOMCTBA. AMMMUAK,
HUTPHUIBI

Kucnopozconepxaniue coeTuHeHUS

bu6mmoreka [IOK

55 . Ocob i
asota UCO CHHOCTH CBOHCTS https://m.edsoo.ru/e2965afe
a30THOM KHUCIOTHI

56 [Ipumenenue azora u ero bubnnoreka [HOK
COCTMHEHUI. A30THBIC YA0OpEHUS https://m.edsoo.ru/129f5059
dochop: HaxXOXKIEHHUE B IPUPOJIE,

57 CocoObl NOTy4YeHUs, PU3NUECKUE U bubnnorexa [HOK
XUMHUYecKue cBoricTBa. Dochuibl u https://m.edsoo.ru/9a6b43ec
dbochun
Oxcuasl docdopa,

58 dhocho c((i)) eq;KaI: ne kuciotel. Conu bubamorexa LOK

pEOREpAET ' https://m.eds00.ru/c7a2d429
(hochopHOIt KUCTOTHI

59 [Ipumenenue docdopa u ero bubnuoreka [IOK
coenunennii. Dochopusie ynoopeHus https://m.edso0.ru/a218070a
ITpakTryeckas pabora Ne 6. Pemenue

bu6mmoreka [JOK
60 AKCIIEPUMEHTANBHBIX 3a7a4 10 TeMe
https://m.edso0o.ru/8175ac3f
"A30T 1 gocop u ux coenuHeHus"
VYraepol: HaXoXEHUE B IPUPO/JIE,

61 AJIOTPONHbBIE MOAU(UKALINY; bubnnoreka [JOK
¢bu3nyeckre 1 XUMHUYECKIE CBOMCTBA, https://m.edsoo.ru/1eb19f9e
MIPUMEHEHUE
Oxkcup yraepoaa(ll), oxcu

62 ne I([)yel;(l\I/)) . (OJ'I)BHaSI KiCﬂOTa u bubmmorexa [OK
Y POl e https://m.edsoo.ru/dba58adf
e€ conu

b K

63 Pemenwne 3a1a4 pa3nuyHbIX TUIIOB nommorexa O

https://m.eds00.ru/6029b609
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Kpemuuii: Hax0KI€HUE B IPUPOJIE,

64 CIocoOBI MoJydeHus, pu3nueckue u bubmmorexa [JOK
YHACHIA, https://m.eds00.ru/143558ab
XUMHUYECKHE CBOICTBA
65 Oxkcun kpemuusi(1V), kpemuueBas bubnunoreka [HOK
KHCJIOTa, CUJIMKATHI https://m.edso0.ru/3170e7b1
[IpuMeHeHne KpeMHHS U €TO bubmuorexa [JOK
66 coequHenuii. CTeKo, ero https://m.edso0.ru/393cdac0
MOJy4YE€HUE, BUJIBI CTEKIIA https://m.edso0.ru/5823cefb
67 Pemenue 3amay pa3aMvHbBIX THIIOB bubmorexa HOK
AP https://m.edsoo.ru/b624f801
68 CucremaTu3anus 1 00001IeHNE bubnmnoreka [JOK
3HaHui o teme "Hemeraninr" https://m.edso0.ru/6e864db5
69 KonTponbnas padorta Ne3 no teme bubnnorexa [JOK
"Hemeramisr" https://m.edso0.ru/d0484c76
70 AHanu3 pe3ynbTaToB KOHTPOJIbHOMN bubnuoreka [IOK
paboThI, KOPPEKITUS OMINOOK https://m.edso00.ru/2b7e9510
[Tono>xeHue METaNIOB B
Ilepuonnueckoi cucreme
71 XAMUYECKHUX DJIEMEHTOB. bu6mmoreka [JOK
OcobeHHOCTH CTPOCHUS https://m.eds00.ru/9839c16¢
AIEKTPOHHBIX 000JI0YEK aTOMOB
METaJIJIOB
OO6mue dpuznyeckrue CBOMCTBa
72 MetasuioB. [IpuMeHeHne MeTanioB B bubmmorexa [TOK
P https://m.edso0.ru/51dac9d3
OBITY U TEXHUKE
73 CnnaBsl MetasuioB. Kopposust bubnuorexa [JOK

METAJlJIOB

https://m.edsoo.ru/42b872e3
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bubmuorexa [JOK

74 Pemtenue 3amay pa3iiMuyHbIX TUIIOB
p https://m.edsoo.ru/e3de37h6
DIIEKTPOXUMHUYECKUH P
75 HanpspkeHuii MetayuioB. OO0mue buGnnorexa [IOK
P ) https://m.edsoo0.ru/94eb377a
CIOCOOBI MOJTYYCHHS] METAIIJIOB
OO01mas xapakTepucTHKa METaJJIOB
|A-rpynnel [lepruoauueckoii cuctemsl
XUMHUYECKHUX AieMeHTOoB. HaTtpuii u bu6mmorexa [IOK
76 .
Kaluii: mony4yeHue, pusndeckue u https://m.edsoo.ru/e12c26b3
XUMHUYECKHUE CBOWCTBA, MPUMCHCHHE
MPOCTHIX BEIIECTB U UX COSAUHEHUI
OO01mmas xapakTepucTHKa METaNIOB
[lA-rpynmst [lepuoanueckoit
CHCTEMBI XHUMHUYECKHUX 3JIEMEHTOB.
77 Marnuii 1 KaJIbLUHA: OIYYECHHE bubmorexa [IOK
' i y https://m.edso00.ru/7c3e49c0
(u3nyecKre U XUMHUYECKHE CBONCTBA,
MIPUMEHEHUE MPOCTHIX BEIIECTB U MX
COeIMHEHNH
78 JKécTKkoCTh BOJIBI M CIIOCOOBI €€ bu6mmoreka [IOK
YCTpaHEHUs https://m.edsoo.ru/c74bfae9
AnroMuHU: nony4yeHue, Gpusnueckue
79 M XMMHYECKHE CBOMCTBA bubmorexa HOK
’ https://m.edso0.ru/0e79b266
MPUMEHEHHE
AMpoTepHbIe CBOMCTBA OKCHIA U
80 TUJPOKCH]IA ATFOMUHHS, bu6mmorexa [IOK
TUIPOKCOKOMIUIEKCHI aTFOMUHUS, HX https://m.edsoo.ru/5d12d318
MIPUMEHEHHE
81 Pemenue 3amay pa3nuvHBIX TUIIOB
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[TpakTuyeckas padora Ne 7. Pemenue

bubmuoreka [JOK

82 SKCIIEPUMEHTAIBHBIX 3a7a4 10 TEME
ORETIED A0 https://m.edso0.ru/27adaf43
Mertasibl TJIaBHBIX TTOATPYIII
OO01mas xapakTeprcTHKa METaJJIOB
83 no6ouHbIX moarpynn (B-rpymm) bubnmoreka [JOK
[Tepuonnueckoit cucTemsl https://m.eds00.ru/610d7431
XHMHYECKHX 3JICMECHTOB
du3nyeckne U XMMHUUECKIE CBOMCTBA
84 XpOMa U €ro COeIMHEHNN, UX bubmmorexa [IOK
P ’ https://m.edso0.ru/9911bef3
MIPUMCHCHUE
Baxneiimme coeiMHEHUST MapTaHIia.
85 [IepmanranaT xajims, €ro bubmorexa [JOK
p ) https://m.eds00.ru/039d69c8
OKHCIIMTENIbHBIE CBOMCTBA
du3nYecKue 1 XMMUYECKHE CBOMCTBA
86 JKele3a M €ro COCAUHECHUM. bu6mmoreka [JOK
ITonyyenue u npUMEHEHUE CIUIABOB https://m.edsoo.ru/1b7f8741
Keesa
du3nyecKkue 1 XMMUYECKUE CBOMCTBA
87 MeIU U €€ COeqUHEHUI, NX bubmorexa [TOK
’ https://m.edsoo.ru/2bc0f954
MIPUMEHEHUE
du3nyeckne ¥ XUMUUECKIE CBOMCTBA
88 IIMHKA ¥ €T0 COCAUHEHUN, NX bu6mmoreka [IOK
IIpUMeEHEHUE. | UIPOKCOKOMIIIEKCHI https://m.edsoo.ru/b1f2beal
LIMHKA
[TpakTrueckas padota Ne 8. Pemenue
bu6mmorexa [IOK
89 IKCIIEPUMEHTAILHBIX 337124 110 TeMe
" " https://m.edsoo.ru/a6e352ea
MerTaibl TOOOYHBIX MOATPYIIIT
bu6mmoreka [JOK
90 Pemenue 3amay pa3nuvHBIX THIIOB

https://m.edsoo.ru/a8b83d83
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O0001IeHYE ¥ CUCTEMATU3 AU

91 M3Y4YEHHOI0 MaTepuaa 1o TeMe bubmmorexa LIOK
HEYHCHHOTO MATep https://m.eds00.ru/e91fe975
Merannbl
92 KonrtponsHas padora Ne4 mo reme bubnuoreka [IOK
"Meramisr" https://m.edso0.ru/83f63ea3
AHanu3 pe3yabTaToB KOHTPOJIBHON bubnnoreka [HOK
93
paboTHI, KOPPEKITUS OMHNOOK https://m.edsoo.ru/9ebff2fd
Ponb xumun B obecrieueHUN
94 YCTOMYMBOIO Pa3BUTUS bubnnorexa [HOK
yenoBeuecTBa. [loHATHE 0 HAYUHBIX https://m.edso0.ru/080fe1f0
METOJIaX UCCIIeI0BAaHUS BEIIECTB
Hay4Hblie MpUHITUIIBI OpTaHU3AIAH
95 XUMHUYECKOTO IPOU3BOICTBA. bubnuorexa [JOK
[TpombInIeHHBIE CITOCOOBI https://m.edsoo.ru/2e45a44f
MOJTyYEHUs] BaXKHEHUIIINX BEIIECTB
XHUMUYECKOE 3arpsi3HEHUE
96 OKpY’KaroIien Cpebl H ero bubmmorexa [OK
Py P https://m.eds00.ru/9f11bf51
MOCJIE/ICTBUS
97 XuUMHS ¥ 37J0pOBbE YEJIOBEKaA. bubnmnorexa [JOK
JlekapcTBEHHBIE Cpe/ICTBA https://m.edso00.ru/a6552721
Xumus nuiy. Poias Xxumuu B
98 o0ecrieueHny MUIIEeBOH bubmmorexa [JOK
- https://m.eds00.ru/1f7b5bd2
6e30macHOCTH
99 Kocmernueckue u napromepHbie bubnnoreka [JOK
cpeacTta. beiTtoBas xumus https://m.edsoo.ru/da42d5a9
XHMHS B CTPOUTEIBCTBE.
. bubmuorexa [JOK
100 Baxmweiimme cTpouTenbHbIE U

KOHCTPYKIMOHHBIC MaTCPHAJIbI

https://m.edso00.ru/61e69003
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XuMus B CEJIbCKOM XO3SIICTRE.
101 0 1 bubmuoreka [JOK
PTAHHHCCIUE 1 MARCPATIbHBIC https://m.eds00.ru/fd39587d
ynoOpeHus
bubmuoreka [JOK
102 Tpomexcyrounas arrecraius, BITP 1 https://m.eds00.ru/db979¢70
OBIIEE KOJIMYECTBO YACOB I10 102

[TPOTPAMME
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

B.B. Epemun, H.E. Ky3smenko, B.W. Tepenun, A.A. Ipo3nos, B.B. JIyHuH.
YuaeOnuk. Xumus 10 knace. YrayOnennsiit yposenb. M. [Ipocsemenne — 2023 ¢

B.B. Epemun, H.E. Ky3pmenko, B.W. Tepenun, A.A. /Ipo3nos, B.B. JIyHus.
YuaeOnuk. Xumus 11 knace. YrayOnennsiit yposenb. M. [Ipocsemenne — 2024 r

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

Pabouas nporpaMmma u METOIMYECKHE PEKOMEHIALUN

Ypoku xumun. Metoauueckoe nocodue.

3aauyHUK

[IpoBepouHbI€ U KOHTPOJIbHBIE pabOTHI O XuMuu it 10-11 kmaccoB

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

https://m.edsoo.ru

https://resh.edu.ru

https://educont.ru

https://uchi.ru
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