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MNOSICHUTEJIBHAS 3AITUCKA

Pabovas mporpamma mo XMMHH Ha YpOBHE CpeaHEro ooOmero oopazoBaHus pa3paboTaHa
Ha ocHOoBe DenepanpHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoi
Oenepanun», TpeOOBaHMI K pe3ylibTaTaM OCBOCHHsS (enepalibHON  00pa3oBaTenbHON
nporpamMmbl cpeanero obmero obpazoanusa(P@OIl COO), mpencraBneHHbIXx B DepepanbHOM
rocymaapcTBeHHOM oOpa3oBatenbHoM craHgapre COO, ¢ yu€rom Konnenmum npenonaBaHus
yueOHOro mpeamera «XuMHsS» B 00pazoBaTeNbHBIX opraHuzauusx Poccuiickoit denepanuu,
peaM3yIoNUX OCHOBHBIE 00pa30BaTENbHbBIE MPOTPaMMbl, U OCHOBHBIX MoNiokeHur «CTpateruu
pasBuTus Bocriutanust B Poccuiickoit ®denepannu Ha nepuoxa no 2025 roma» (Pacnopspkenue
[IpaButensctBa PO o1 29.05. 2015 Ne 996 - p.).

XvuMHUsA Ha YpOBHE YIIyONEHHOrO H3y4YeHUS 3aHMMAaeT BaXXKHOE MECTO B CHCTEME
€CTeCTBEHHO-HayyHOro obOpa3zoBanHusi ywammxcsi 10-11 xmaccoB. HM3yuenue mnpeamera,
peamuzyemMoe B YCIOBUAX IU(B(GEPEHIUPOBAHHOTO, MNPO(UIBHOTO OOYYEeHHUs, NPU3BAHO
o0OecnieunTh 0OIIe00pa30BATEIbHYI0O U OOIIEKYIbTYPHYIO MOJATOTOBKY BBITYCKHUKOB ILIKOJBI,
HEOOXOUMYIO ISl ajanTalul UX K OBICTPO MEHSIOIIMMCS YCIOBHMSIM JKH3HH B COLIUYME, a
TaKXke A MPOAOJDKEHHS OOYy4YeHHs B OpraHu3alusax NpodecCHOHAIBHOrO 00pa3oBaHMs, B
KOTOPBIX XUMHUS SIBIISIETCS] OHOM U3 MPUOPUTETHBIX AUCIUTLTUH.

B mnporpamMMe mo XWMUM Ha3zHaueHHWE TpeaMeTa «XUMHUS» TONIydaeT MOIPOOHYIO
UHTEpIpEeTalii0O B COOTBETCTBUM C OCHOBomojararmoumMu mnonoxenusmu ProC COO o
B3aMMOOOYCIIOBJIIEHHOCTH 1IeJIeH, COlep KaHus, Pe3yIbTaTOB 00y4YeHHUsl U TpeOOBaHUI K YPOBHIO
MOJITOTOBKH  BBIITYCKHUKOB. CBHUIETENHCTBOM TOMY SIBISIIOTCSI CIIEAYIOIIME BEHITIOHIEMBIC
IPOTPAMMOi1 110 XUMHH (yHKITHH:

e uHPOPMAIMOHHO-METOIMYECKas, pealn3alus KOTOpOoH obecreynBaeT MOJyYeHHe
MIPEACTABJICHHUS O TENSIX, COAEp’KaHWM, OOINEeH cTpareruu OOydeHHs, BOCITUTAHUS U
pa3BUTHs 00YYalOIIUXCsl CPEACTBAMU IMpeIMeTa, U3y4aeMoro B paMKax KOHKPETHOTO
npoduIs;

® OpraHM3alMOHHO-TUIAHUPYIOIAs, KOTOpasi ~ TIpeAyCMaTpHBaeT  OMpeesieHHe:
NOPUHIUIIOB  CTPYKTYpUPOBaHMS M  IOCJIENOBATEIBHOCTH HM3Y4YCHUs y4eOHOro
MaTepuaia, KOJWYECTBEHHBIX W KAYECTBEHHBIX €ro XapaKTepUCTHUK; IMOAXOA0B K
(GbOpMUPOBAHUIO COAEPKATETLHOM OCHOBBI KOHTPOJII U OIIEHKHM 0O0pa30BaTeIbHBIX
JOCTIDKEHUI o0ydvaromuxcs B paMKax HTOrOBOHM arrectanuu B (oOpMe eIuHOTO

TOCYJapCTBCHHOI'O 5K3aMCHA 110 XUMUH.
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[Iporpamma mjist yrityOI€HHOTO U3yUYEHUS] XUMUH:

® yCTaHaBJIMBAET MHBAPUAHTHOE MPEIMETHOE COAEpKAHKE, 0053aTeNbHOE ISl U3YUCHUS
B paMKax OTAEIbHBIX  Npoduiei, mnpeaycMaTpuUBacT  paclpelelieHue U
CTPYKTYpUPOBAHHE €ro MO KjaccaM, OCHOBHBIM COJEP>KaTEIbHBIM JIMHUSAM/pa3jiesiaM
Kypca;

e aéT MpUMEpPHOE pacrpeeieHne y4ieOHOro BpeMEeHH, PEKOMEHIyeMOro ISl U3Y4YEeHUs
OTJICIbHBIX TEM;

e [ipeasiaraeT MPUMEPHYIO IOCIEAO0BATEIbHOCTh H3Y4YEHMs] Y4YeOHOro Matepuana c
y4€TOM JIOTUKH [TOCTPOEHUSI Kypca, BHYTPUIIPEAMETHBIX U MEKIIPEIMETHBIX CBSI3EH;

e JaéT METOAMYECKYI0 HMHTEpPIpeTalMio Lejdell M 3ajad M3ydyeHUs IMpeaMeTa Ha
yrIyOJ€HHOM YpPOBHE C YYETOM COBPEMEHHBIX IPUOPUTETOB B CHCTEME CPEIHEro
o0miero oOpa3oBaHus, COJACPKATEIBHON XapaKTEPUCTUKU TUIAHUPYEMBIX PE3yJIbTaTOB
OCBOGHHUSI OCHOBHOM 00pa3oBaTeNbHOI MPOrpaMMbI CpelIHEro oOIIero oopazoBaHUs
(IMYHOCTHBIX, METAMPEIMETHBIX, MPEIMETHBIX), a TAKKE C YUYETOM OCHOBHBIX BHJIOB
y4eOHO-TI03HABATENbHBIX JICMCTBUN OO0YyYaromerocss MO OCBOCHHUIO COJACPKaHUS
npeaMera.

[To BceM Ha3BaHHBIM TO3MLMSAM B IPOrpaMMe IO XUMHUHM IPESyCMOTpEHa
IPEEMCTBEHHOCTh C OOy4YeHHEM XHMMHUU Ha YpOBHE OCHOBHOro oOiero oOpa3oBaHus. 3a
npefeiaMd  yCTAaHOBJICHHOM TMpOrpaMMOl MO XHMHH  00s3aTeNIbHOM  (MHBApUAHTHOM )
COCTaBJISIIOLIEH collepkaHUs YU4EeOHOTo mpeaMera « XuMUsS» OCTaéTcsl BOBMOKHOCTh BHIOOpA €ro
BapHaTUBHON COCTABJIAIOIIEH, KOTOPas TOJKHA ONPEIENATHCA B COOTBETCTBUU C HaIIPaBJICHUEM
KOHKPETHOTO pOoduiisi 00yUeHHUS.

B coorBerctBuM ¢ koHuentyadbHbIMH TONokeHUsAsMH PI'OC COO o HazHaueHUH
npeaMeToB 0a30BOT0 U YIIIyOJIIEHHOTO YPOBHEH B cucteMe nudpepeHnpoBaHHOTO 00yUeHus Ha
YPOBHE CpeHero o0Imiero o0pa3oBaHUsl XUMHs HA YPOBHE YIIyOJIEHHOTO U3yUeHHs HAIpaBJeH
Ha peaJn3alyio IPEEMCTBEHHOCTH C NOCIEAYIOIIMM J3TalloM IMOJIyYE€HUS XHMHUYECKOTO
o0pa3oBaHMsl B paMKaX M3y4YeHHUS CIEHUAIbHBIX €CTECTBEHHO-HAYYHBIX M XUMHYECKHX
JTUCIIUIUIMH B By3aX M OpraHu3alusx cpeaHero npodeccrnoHanbHoro oopazonanus. B a1oii cszu
U3y4YeHHE IIpeAMeTa «XUMHUS» OpPUEHTHPOBAHO MPEUMYIIECTBEHHO HA paclIMpEHUE U
yryOJieHHEe TEOPEeTHUECKOW M MPaKTHYECKOW MMOATOTOBKH OOYYaroIUXcs, BBIOPABIIMX
onpeAenéHHbli Mpopuiib 00ydeHHs], B TOM YHUCIIE C MEePCHEKTUBOM MOCIEIyIONIero MOIyYeHus
XUMHUYECKOT0 00pa30BaHUs B OPTaHU3aUAX MTPOPECCHOHAIBHOTO 00pa3oBanus. Hapsay ¢ atum,

B cere TpeboBanuii ®I'OC COO k miIaHUpyeMBIM pe3yiabTaTaM OCBOCHHUsS (enepaabHOi
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00pa30BaTeNbHON MPOTpaMMBI CPETHEr0 OOIIero 0O0pa3oBaHUs W3YYCHHE IMpeaMeTa « XHUMHUSDY
OpPUEHTUPOBAHO TAKXKE HA PELICHHE 33/1a4 BOCIUTAHUS U COLIMAIILHOTO Pa3BUTUSI 00YyYaroIIMnXCs,
Ha GOPMUPOBAHUE Y HUX OOIICUHTEIEKTYaIbHBIX YMEHHUM, YMEHHUH paliioHaIN3auu y4eOHOTO
Tpyda W OOOOMIEHHBIX CIIOCOOOB  JESATEIBHOCTH, WMEIOIMIMX  MEXIUCIUTTMHAPHBIH,
HAaJIIPEIMETHBIN XapaKTep.

CocraBnsiromiuMu  ipefiMeTa «XUMHUS» Ha YPOBHE YIIIyOJNEHHOTO HM3y4YeHUS SIBISIOTCS
yrayOnéunble Kypebl — «Opranuueckas xumus» u «OOmas u Heopranudeckas xumus». [lpu
OTIpEeNIeICHNH TOAXO0JI0B K OTOOpY M CTPYKTYPHOH OpraHM3aluu COAEP)KaHUS ITUX KYpPCOB B
porpaMMe Mo XUMHUHU 3a OCHOBY NpUHATHI nojoxeHuss @PI'OC COO o paznuuusx 0a30Boro u
yrayO0iaEHHOTO yPOBHEH U3yUeHUS MpeaMeTa.

OcHoBy cogepxanusi KypcoB «Opranudeckas xumusi» U «OOmas ¥ HeopraHuueckKas
XMMHS» COCTABISIET COBOKYITHOCTh MPEAMETHBIX 3HAHUN M YMEHH, OTHOCAUINXCS K 0a30BOMY
YPOBHIO M3y4Y€HHUs MpeAMeTa. DTa CUCTEMa 3HAHUM IOJIy4aeT ONpelleI€HHOE TEOpETUUECKOe
JOTIOJTHEHHEe,  TO3BOJISIIOIIEE  OCO3HAHHO  OCBOMTH  CYIIECTBEHHO  OonbIIui  00BEM
¢akTonornueckoro marepuaia. Tak, Ha yriayOJE€HHOM ypOBHE M3Yy4eHHUs MpeaMeTa obecreueHa
BO3MOXXHOCTh 3HAYUTEIHHOTO YyBEIHYEHUS O0bEMa 3HAHWHA O XUMHYECKHX OJIIEMEHTaX W
CBOWCTBaX MX COCAMHEHUI HAa OCHOBE PACHIMPEHHs W YTIIyOJCHUS MPEACTAaBICHUNH O CTPOCHUHU
BEIIIECTBA, XUMHUECKONW CBSA3M M 3aKOHOMEPHOCTIX MPOTEKaHMs peakifid, pacCMaTpUBaeMbIX C
TOYKHU 3PEHUS] XMMUYECKON KMHETHKU U TePMOJWHAMMKH. V3yueHne nepuoJuuecKkoro 3aKkoHa 1
[lepmomuveckoil  cHUCTEMBI ~XUMHUYECKHMX  DJEMEHTOB 0Oa3Wpyercss Ha  COBPEMEHHBIX
KBaHTOBOMEXAaHMUECKUX MPEJICTABICHHUSIX O CTPOCHUH aTOMa. XUMHUYECKasi CBS3b OOBACHICTCS C
TOYKU 3pEHHs] PHEPreTMYECKHX HM3MEHEHUH mpu e€ o0pa3oBaHMM M pa3pyIICHUH, a TaKXKe C
TOYKM 3peHHs MeXaHu3MOB e€ oOpa3oBaHus. l3yueHue THUIIOB peakUUi JOMOIHIETCS
(dbopMUpOBaHKEM IPEACTABICHUHN 00 ANEKTPOXUMUYECKUX MPOIIECCax U AIEKTPOJIN3E PacIlIaBOB
W pAcCTBOPOB BEIIECTB. B Kypce OpraHMYecKO XUMHH MpPU PACCMOTPEHUU PEAKIIMOHHOU
CIIOCOOHOCTH COEIMHEHUH yzenseTcss oco0oe BHUMaHUE BOIPocaM 00 3JIEKTPOHHBIX dddexTax,
0 B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX M MEXaHU3MaX PEaKIMi.

Ocoboe 3HayeHHe UMeeT TO, YTO Ha COJepXKaHHWE KYpPCOB XMMHHU YIIyOJIEHHOTO YPOBHS
U3Y4YEeHUs Ui KJIAcCOB oOmpeAenéHHOro mpoduis (TIaBHbIM 00pa3oM Ha HUX CTPYKTYpY H
XapakTep NOMOJHEHUH K o01el crucTeMe MpeIMEeTHBIX 3HAHUI) OKa3bIBAIOT BIMSHUE CMEXHbBIE
npeaMmersl. Tak, Hampumep, B COACp)KaHUU NpeAMeTa I KIacCOB XHMHUKO-(PH3UYECKOTO
npodwmis 00JbIIOe 3HAYCHHUE OYIyT UMETh 3JIEMEHTHl y4eOHOro MaTepuasa mo oOuel XUMUH.

[Ipn m3yueHuu mpeaMera B JAaHHOM CiIy4yae akIleHT OyJneT clejaH Ha OOIIHOCTh METOJIOB
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MO3HAHMS, OOIIHOCTh 3aKOHOB U TEOPUI B XUMHUHM U B (PU3HMKE: aTOMHO-MOJIEKYJISIpHAST TCOPUS
(MonekynsipHasi Teopus B (U3MKE), 3aKOHBI COXPAaHEHUS MacChbl U DHEPIUH, 3aKOHBI
TEPMOJIMHAMUKH, IEKTPOIIN3A, IPEACTABICHHUS O CTPOCHHUH BEIIECTB U JIPYTO€.
B T0 xe BpeMs B coliepiKaHUU MPEAMETa [Tl KIIACCOB XUMUKO-OHMOIOTHYECKOTO TPOQHIIS
OonbIIMid yACTBHBIN Bec OyJeT UMETh OpraHWYecKas XUMHsS. B 3TOM ciydyae mpenocTaBisieTcst
BO3MOXKHOCTh Jis 00Jiee 00CTOSTENIbHOTO PACCMOTPEHUS XUMUYECKON OpraHu3aluu KJIEeTKU KaK
OMOJIOTHYECKOW CHCTEMBbI, B COCTaB KOTOPOW BXOIST, K MpPUMEpPY, TaKUe CTPYKTYpHbIE
KOMITOHEHTBI, KaK JIMMHJIbI, O€JKH, YIJIEBOJbI, HYKJIEUHOBBIE KUCIOTHI U Apyrue. [Ipu stom
3HAHUSI O COCTaBE M CBOMCTBAx IPEACTABUTENICH OCHOBHBIX KJIACCOB OPraHUYECKUX BEIIECTB
CIIy’KaT OCHOBOH JJIsl U3YYEHHUS CYIIHOCTH MPOLECCOB POTOCUHTE3, bIXaHUS, MUIIEBAPECHHUS.
B mnnane ¢opmupoBaHUS OCHOB HAyYHOTO MHUPOBO33PEHUS, OCBOCHHS OOIEHAYYHBIX
METO/IOB TIO3HAHUSA U OIbITA MIPAKTUYECKOT0 MPUMEHEHUSI HAyYHBIX 3HAaHUH W3y4YeHUE MpeameTa
«Xumusiy Ha yriayOnEéHHOM YpOBHE OCHOBAHO HA MEXKIPEAMETHBIX CBS3SX C Y4COHBIMU
peIMeTaMu, BXOAAIIMMU B COCTaB MpeIMEeTHBIX o0actel «EcTecTBeHHO-HayUHbIE IPEAMETHD,
«Marematuka u nHpopMaTHKa» U «PyccKuii A3bIK U TUTEpATYpay.
[Ipu uzydyeHun yueOHOTO mpeaMera «XUMHs» Ha YIIIyOJIEHHOM YPOBHE TaKXkKe, KaK Ha
YPOBHE OCHOBHOTO M CpemHero oOmero oOpa3oBanus (Ha ©0a30BOM YypOBHE), 3amaueit
MEPBOCTENEHHOW 3HAYMMOCTH SIBiIsieTcs (OPMHUPOBAHHE OCHOB HAyKH XHMHH KakK O0JIacTH
COBPEMEHHOTO €CTECTBO3HAHHUSA, NPAKTUYECKON JI€ATEIbHOCTH YEJIOBE€KA W OJHOTO W3
KOMITOHEHTOB MHUPOBOU KyJIbTYyphl. Pemenne 3Toi 3amaun Ha yriayOJaEHHOM ypOBHE M3Y4YeHUS
MpeAMETa MPEJINOoJIaraeT peain3aluio TaKuX 1eeH, Kak:
e (opmupoBaHUE TPEICTABICHUN: O MaTEpUATHLHOM €IUHCTBE MHUPA, 3aKOHOMEPHOCTSIX
Y TI03HABAEMOCTH SIBJICHUH MPUPOJIBI, O MECTE XUMHUU B CUCTEME €CTECTBEHHBIX HAYK U
e€ Beayleil poiu B 00€CIeYeHHH YCTOWMYMBOTO Pa3BUTHS YEIOBEUYECTBA: B PEIICHUU
mpo0JieM SKOJIOTMYECKOM, SHEePreTUYecKold W TMHUIIEeBONH OE30MacHOCTH, B Pa3BUTUHU
MEIUIIMHBI, CO3JJaHUM HOBBIX MAaTEpPHAIIOB, HOBBIX HWCTOYHUKOB DHEPrUH, B
obecrieueHnn panroHAIBHOTO MIPUPOIOTIONH30BAHMUS, B hopmupoBaHUHN
MHUPOBO33PEHUS U O0IIEH KyIbTyphl YEIOBEKA, a TAKKE IKOJIOTUYECKH 0OOCHOBAHHOTO
OTHOILIEHHUS K CBOEMY 3/I0POBBIO U MPUPOTHOM CpeIe;

e OCBOCHHME CHCTEMBI 3HAHMH, JIEKAIMMX B OCHOBE XHMHYECKOM COCTABIISIONICH
€CTECTBCHHO-HAYYHOW KapTHHBI Mupa: (yHIAaMEHTAIBHBIX TOHSTUN, 3aKOHOB U
TEOPUl XMMHH, COBPEMEHHBIX IPEACTABICHUN O CTPOCHHMM BEIIECTBA Ha Pa3HBIX

YPOBHSX — aTOMHOM, HMOHHO-MOJIEKYJISIPHOM, HAJMOJIEKYJIIPHOM, 0
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TEPMOJMHAMUYECKUX U KHHETUYECKUX 3aKOHOMEPHOCTAX NPOTEKAHUS XUMHYECKHX
peakiuii, 0 XUMUYECKOM PaBHOBECHH, PACTBOpaX M AUCIEPCHBIX CUCTEMaX, 00 00X
Hay4HbIX NPUHIMIIAX XUMUYECKOTO IPOU3BOCTBA;

dbopMupoBaHHe Yy OOy4YaIONIMXCS OCO3HAHHOTO IOHMMAHHS BOCTPEOOBAHHOCTH
CUCTEMHBIX XHMHUYECKUX 3HaHUM Ui OOBSCHEHHS KIIOUEBBIX HUACH U mpoliem
COBPEMEHHON XHMHH, I OOBSCHEHUS M MPOTHO3ZUPOBAHMS SIBICHUN, HUMEIOIINX
€CTECTBCHHO-HAYYHYIO MPUPOAY; TPAMOTHOTO pelIeHHs] MpoOeM, CBS3aHHBIX C
XUMUEH, TPOTHO3MPOBAHUS, aHaIW3a W OLUEHKU C [O3ULUA SKOJIOTMYECKOU
0e30MacHOCTH TOCEACTBUI OBITOBOM M MPOU3BOJICTBEHHOM JEATEILHOCTH YEIIOBEKA,
CBSI3aHHOM C XUMHUYECKUM TMPOU3BOJCTBOM, HKCIOJIB30BAaHUEM H IepepaboTKOn
BEILIECTB;

yrayOjeHre MPeNCTaBICHU O HAy4YHBIX METOJaX II03HAHWA, HEOOXOAMMBIX MJis
MpUOOpPETEHUsI YMEHUI OPUEHTUPOBATHCS B MUPE BEIIECTB U OOBACHEHUS XUMHUECKHUX
ABJICHUM, MMEIOIIUX MECTO B NPHUPOAE, B MPAKTUUYECKOU JAESATEIBHOCTU H

HOBCEIHEBHON KU3HU.

B nmnnane peanu3zanuu NEepBOOYEPEAHBIX BOCHUTATENBHBIX U pa3BUBAOMIMX (YyHKIUN

LEJIOCTHOM CUCTEMBI CpeHero oO0Iiero o0pa3oBaHMs MPHU U3yYEHUH IpeaMeTa «XuUMHs» Ha

yri1y0JIE€HHOM YpOBHE 0CO0YIO aKTyaJIbHOCTh MPHOOPETAIOT TaKUE LIENH U 3a/1a4H, KakK:

BOCMHUTAaHUE YOEXKIEHHOCTH B TIO3HABAEMOCTH SIBICHUH MPHUPOMABI, YBaKEHUS K
MPOIIECCY TBOpPUECTBA B O0JIACTH TEOPETHUYECKHX W MPHUKIAIHBIX HCCIETOBaHHI B
XUMHUH, GOPMUPOBAHNE MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHA HAYKH,

pa3BUTHE MOTHBALIMMA K OOYYEHHUIO U TO3HAHUIO, CIIOCOOHOCTEW K CaMOKOHTPOIO U
CaMOBOCITUTAHHUIO HAa OCHOBE YCBOCHHS OOIIEUETOBEUECKUX [IEHHOCTEH;

pa3BUTHE TIO3HABATENbHBIX HWHTEPECOB, HHTEUIEKTYalIbHBIX W  TBOPYECKHUX
crocoOHOCTeN o0ydJarommxcs, (GOPMUPOBAHHE Y HUX CO3HATEIHLHOTO OTHOIIEHUS K
caMo00Opa3oBaHUI0O W HEMPEpPHIBHOMY OOpa3oBaHUIO Kak YCIOBUIO YCIEHIHON
npohecCHOHANFHOM W OOIECTBEHHOUW NEATETHHOCTH, OTBETCTBEHHOTO OTHOIIEHUS K
CBOEMY 37I0POBBIO M TIOTPEOHOCTH B 3J0POBOM 00pa3e )KU3HU;

dbopMHpOBaHHE YMEHHMII W HaBBIKOB Pa3yMHOTO NPHUPOAONOIB30BAHUS, PA3BUTHE
9KOJIOTUYECKOH  KYJbTYphl,  NPUOOpPETEHHE  OmbITa  OOLIECTBEHHO-IIOJIC3HON

9KOJIOTHYCSCKOU JACATCIIBHOCTH.
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OO0miee 4yuCIO 4YacoB, MPEAYCMOTPEHHBIX IJisi M3YYEHHS XMMUU Ha YIUIyOJICHHOM YpOBHE
cpenHero obmiero obpaszopanusi, cocrabisger 204 ygacoB: B 10 kmacce — 102 gaca (3 daca B

Henenmo), B 11 kmacce — 102 gaca (3 yaca B HEZemo).
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COJEP)KAHUE OBYYEHUA

10 KUIACC
OPI'AHUYECKASA XUMUA

TeopeTnyeckue 0CHOBbI OPraHUYeCKOl XUMMH.

[lpenmer M 3HAYeHME OPraHUYECKOM XMMMH, TMPEICTaBIEHHE O MHOrooOpa3uu
OPraHUYEeCKUX COCTUHECHUM.

DJEeKTPOHHOE CTPOCHUE aTOMa YIJIEpOJa: OCHOBHOE U BO30YKIEHHOE COCTOSHUS.
BaneHTHble BO3MOKHOCTH aTOMa yIiaepoAd. XUMUYEcKas CBsI3b B OPraHMUYECKHUX COCAVHECHMSIX.
Tunbsl rubpuaM3anuyl aTOMHBIX opOuTanel yriaeponaa. MexaHu3mbl 00pa30oBaHUsl KOBaJIEHTHOM
cBsi3U (OOMEHHBIN U JIOHOPHO-AKIIETITOPHBIN). THITBI MepeKpbIBaHUs aTOMHBIX OpOUTAJICH, G- U
n-cBsi3u. OnuHapHas, JABOMHAs M TpoiHas cBs3b. CrnocoObl paspbiBa CBs3ed B MoJIEKyJax
opranunyeckux Beuiects. [lonsTre o cBOOOAHOM panuKaie, Hykieoduse u 3JaeKTpodue.

Teopust crTpoeHus opraHuueckux coeauHeHnid A.M. DbymiepoBa U coBpeMEHHbIE
IPEJICTaBICHUS O CTPYKTYpE MOJIEKYJ. 3HaU€HHE TEOPUU CTPOEHUSI OPTaHUYECKUX COEAUHEHUN.
Monekymnsipable U CTpyKTypHbIe (GopMyibl. CTpyKTypHbIE (QOPMYJIBl PA3JIUYHBIX BHJIOB:
pa3BEépHyTas, COKpall€HHas, ckeneTHas. M3omepusa. Buasl wH3oMepuu: CTpyKTypHas,
IPOCTPAaHCTBEHHAs. JEKTpOHHBIE 3(P(EKTbl B MOJNEKyIax OpPraHUYeCKHX COEIUHEHUM
(MHTyKTUBHBIA U M€30MEPHBII 3P PeKThI).

[IpencraBnenue o kiaccudukanyy oprannyeckux BemecTs. [loHsaTHE 0 QYyHKIIMOHATBHON
rpynne. I'omonorus. I'omonornueckue paael. Cuctemarnueckas HOMEHKIIATypa OpraHM4eCKHX
coequnenuit (IUPAC) u TpuBnasibHble Ha3BaHUSI OTJCIIBHBIX MPEICTABUTENCH.

OcoOenHoct M KilaccUpUKalusg  OpraHmdyeckux  peakuuil.  OKucIUTETHHO-
BOCCTAHOBUTEJIbHbBIE PEAKIIMH B OPTaHUYECKON XUMHUHU.

DKCrepuMEHTAIbHbIE METOJIbl M3YYEHMs BEIIECTB M UX MpEBpallleHU: 03HAKOMIIEHUE C
o0pa3laMu OpraHMYECKUX BEIECTB M MaTepualaMd Ha MX OCHOBE, OMNBITHI 10 MPEBPALICHUIO
OpPraHMYeCKHX BEIIEeCTB IpU HarpeBaHuu (MJIaBieHUe, OOyIJIMBaHHE W  TOpPEHUE),
KOHCTPYUPOBAaHUE MOJENIECH MOJIEKYJI OPraHUYECKUX BEUIECTB.

Yraesogopoabl.

Anxanbl. ['oMonoruueckuii psi aakaHoB, oOmas (GopMyna, HOMEHKIATypa U HU30MEpHSL.
DJIeKTPOHHOE M TPOCTPAHCTBEHHOE CTPOCHHE MOJEKYI alKaHOB, SP>-THOPHMAM3AIMS ATOMHBIX

opOuTaneit yrieposa, 6-cBsi3b. OU3HUECKUE CBOMCTBA ATKAHOB.
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XHMHYECKME CBOWCTBA AJIKAHOB: PEaKLUU 3aMELICHMs], N30MEpU3aLUH, JETUIPUPOBaHMUS,
HUKIU3alliy, T[HPOJM3a, KpekuHra, ropenus. I[lperncraBienre o MeXxaHU3ME peakUuid
paZvKaIbHOTO 3aMEIICHHUS.

Haxoxnenue B mpupoae. CriocoObl Moy4eHHs U IPUMEHEHUE aJTKaHOB.

[Muknoankanel. O6mas Gpopmyna, HoMeHKIaTypa u nu3oMepus. OCOOCHHOCTH CTPOCHUS U
XUMHUYECKHX CBOWCTB MaJbIX (IHMKJIOMPONAH, LIHUKIOOyTaH) W OOBIYHBIX (IMKJIOIICHTAH,
[UKJIOTeKCaH ) [UKI0aNKaHoB. CriocoObl MOTy4YeHUs U TPUMEHEHHUE IIUKI0ATKAHOB.

Ankensl. ['oMOJIOTHYECKHI psill alIKeHOB, 00mas GpopMyiia, HOMEHKIATypa. DIEKTPOHHOE
M TIPOCTPAHCTBEHHOE CTPOEHHE MOJEKYN aJKeHOB, SP’-rHOpHIM3alMs aTOMHBIX opOuTaneil
yraepoaa, o- u n-cBsizu. CTpyKTypHast U reomeTpudeckas (1uc-TpaHc-) nzomepus. Ouznueckue
CBOICTBa alKeHOB. XMMHYECKHE CBOMCTBA: pPEaKIUU MPUCOCAUHEHUS, 3aMEIICHUs B 0O-
IIOJIOKEHUE TpU JBOWHON CBS3M, NOJMMeEpU3aluu M okucieHus. [IpaBuio MapkOBHHMKOBA.
KauecTBeHHbIE peakiy Ha ABOWHYIO CBA3b. CIIOCOOBI MOTYYEHUS U IPUMEHEHHUE aIKEHOB.

Ankamuensl.  Kmaccudukammss — ankagueHoB — (CONpsDKEHHBIE,  M30JIMPOBAHHEIE,
Kkymynupoganuvie). OCOOEHHOCTH  DJIEKTPOHHOTO CTPOEGHUS W XMMHUYECKMX CBOWCTB
conpsiKEHHBIX JUeHoB, 1,2- u 1,4-npucoeaunenue. Ilomumepusanuss conpsukEHHBIX JHEHOB.
CrocoObI 1oTy4YeHus: ¥ TPUMEHEHNE ATKATUEHOB.

AnkuHbl. ['oMOJIOTHYECKHI psii amKUHOB, 0o0mas (Gopmyrina, HOMEHKIATypa U U30MEepHs.
DNEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ aJKHMHOB, SP-THOpUAM3AINS aTOMHBIX
opOutaneit yriepona. dusmyeckue CBOICTBA aTKMHOB. XHWMHUYECKHE CBOMCTBA: PEAKIIUU
NPUCOEANHEHUS, AUMEPU3allul U TPUMEpHU3aluu, OKuciaeHus. KucioTHele cBOICTBa ajIKUHOB,
UMEIOIMX KOHIIEBYIO TPOWHYIO CBA3b. KauecTBeHHBIE peakiMM Ha TPOHHYIO CBsi3b. CrocoObI
MOJTyYeHUs U TIPUMEHEHUE alIKMHOB.

ApomaTH4ecKue yriieBoJI0po sl (apeHbl). ['omomornaeckuit psij apeHos, oormias Gopmyna,
HOMEHKJIaTypa U U30MepHus. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYJbl OeH3071a.
duznyeckue CBOMCTBa apeHOB . XMMHUYECKHE CBOMCTBAa OEH30Jla M €ro IOMOJIOTOB: peakluu
3aMelleHusl B OCH30JIbHOM KOJIBLIE U YTJIEBOJOPOJHOM paJMKale, PeaKlUUU MPHCOEIUHEHHUS,
OKHCIIEHHE ToMoJIoroB Oen3ona. IlpeacraBienne 06 opueHTHPYIOLIEM JEHCTBUN 3aMecTUTeNeH
B OCH30JIbHOM KOJIbIIE Ha MpUMEpE aJKUJIbHBIX PAJAMKAIOB, KapOOKCUIBHON, THAPOKCUIBHOM,
aMUHO- U HUTPOTPYIIBI, aTOMOB rajaoreHoB. OCOOEHHOCTH XMMHMYECKHUX CBOMCTB CTHpOJIA.
[Tomumepuzarust  ctuposnia.  CrocoObl  MONyYyeHHss W MPUMEHEHHE  apoOMaTUYeCKHX

YTJIEBOJIOPOJIOB.
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[Tpuponusiii ra3. [lonyTtabie HedTsHBIE Ta3bl. HedTs u e€ mpoucxoxaenue. KameHHbIH
yIroJib M OPOAYKTHI ero mnepepadorku. CrocoObl mepepaboTku HePTHU: MEeperoHka, KPEeKHHT
(TepMHUYECKHH, KaTaTuTUUYECKU), pudopMuHT, nuponu3. [Ipoaykrel nepepaboTku HedTH, UX
NPUMEHEHHE B TIPOMBIIIIIEHHOCTH | B OBITY.

['eneTnueckas CBA3b MEX/IY pa3IMYHBIMU KJIACCAMH YTIIEBOJOPOIOB.

DNEKTPOHHOE CTPOEHUE TaJOreHIPOU3BOAHBIX YIJIeBOJOpOI0B. Peakiuu 3amemnieHus
rajioreHa Ha THAPOKCOTPYIITY, HUTPOIPYMIly, LHUAHOTPyMIy, aMmuHorpymmy. [leiictBue Ha
TaJIOTEHIPOU3BOJHBIE BOJHOTO ¥  CIHPTOBOTO pacTBopa Imm€nouyn. BsammopeilcTBue
JUTAIOTCHAIIKAHOB C MarHUeM W IUHKOM. [IOHsATHE O MEeTauIoOpTaHUYeCKHUX COCIMHEHUSX.
Hcnonp30BaHre TallOTEHIIPOU3BOIHBIX YIJIEBOJOPOIOB B OBITY, TEXHHUKE U TPU CHUHTE3€
OpPraHHYECKUX BEIIECTB.

OKCclepUMEHTAbHBIE METO/Abl HM3Y4YeHHsS BEUIECTB W MX IMPEBpAIICHUN: H3ydYCHHE
(¢U3NYEeCKUX  CBOIMCTB  yIJIEBOAOPOAOB  (pacTBOPUMOCTH),  KAueCTBEHHBIX  peaKIuil
YTJIEBOIOPOAOB Pa3IMYHBIX KJaccoB (0OeclBeunBaHWE OPOMHOM WJIM HOAHOW BOJIBI, pacTBOpa
NepMaHraHata Kajus, B3alMOJCHCTBHE aleTHJIeHa C AaMMHAuHbIM pPAacTBOPOM OKCHJA
cepedpa(l)), kauecTBeHHOE OOHApY)KCHHE YTJIepoja W BOIOPOJAa B OpPraHMYECKUX BEIIECTBAX,
MOJlyY€HUE STHJIEHA U H3Y4YEHHE €ro CBOICTB, O3HakomiieHue ¢ Kosuekuusmu «Hedtb» u
«Yroip»y, ¢ o0Opa3namMu IIacTMacc, KaydyyKOB M PE3HHBI, MOJCIMPOBAHHE MOJIEKYJ
YIJI€BOAOPOAOB U raJIOTEHIPOU3BOIHBIX YTIEBOAOPOIOB.

Kucaopoacoaep:xamue oprannyeckne coeiMHeHUs.

[IpenenvHble OMHOATOMHBIE CHUpPTHL. CTpoeHHE MOJIEKYN (Ha TpUMepe MeTaHojla |
sTanona). ['omonoruueckuii psz, odmas Gopmyina, usoMepus, HOMEHKIATypa U KJIacCH(pUKAIIHS.
dusnyuecKkue CBOWCTBA MpEAETbHBIX OJHOATOMHBIX CIUPTOB. BOIOpOIHBIE CBSI3U MEXIY
MOJIEKYJIaMH ~ CHHPTOB. XHMHUYECKHE CBOWCTBA: pPEAKIHMHA 3aMEIIeHUs], JCTHIpaTaIliH,
OKHCIICHHSI, B3aNMOJICHCTBHE C OPTraHWNYECKUMHU U HEOpPraHMYECKUMH KHrcioTamu. KauecTBeHHas
peaknus Ha OJHOATOMHBIE CIHUPTHI. J[eHCTBHE 3TaHOJa W METaHOJa Ha OpPraHWU3M YellOBEeKa.
CriocoObI MosTydeHus 1 IPUMEHEHNE OJJHOATOMHBIX CITUPTOB.

[Tpocteie 3¢dupbl, HOMEHKIaTypa U n3omMepusi. OCOOEHHOCTH (PUBNYECKUX U XMMUYECKUX
CBOMCTB.

MHoroaromMHble CIHUPTHl — JTUJICHTIUKONIb M TiulepuH. dusnueckue M XUMHYECKUE
CBOWCTBA: pEaKIMM 3aMEIICHHs], B3aUMOJCHCTBUE C OPraHMYECKUMH U HEOPraHHYEeCKUMHU

KHCJIIOTAMU, Ka4YCCTBCHHAA PCAKIUAd HA MHOIOATOMHBIC CITMPTEI. HpC,Z[CTaBJIeHI/Ie 0 MCXaHU3MCE
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peakuuii HyKJIeopHIbHOTrO 3aMenienus. JleiicTBre Ha oprann3m yenoBeka. CrocoObl MOTydeHHs
U IIPUMEHEHUE MHOTOATOMHBIX CIIUPTOB.

®enon. CTpoeHne MOJIEKyJbl, B3aMMHOE BIUSHUE THIPOKCOTPYIIBI U OEH30JIBHOTO SIpa.
Ousnueckue cpoiictBa (henoma. OcoOOEHHOCTH XMMHUYECKHX CBOMCTB (eHona. KadecTBeHHBIE
peakiuu Ha Qeron. TokcmdHocTh (erona. CrocoObl MONMydeHHs W MpUMEHEHHE (eHoa.
®enonpopManbaeruaHas cMoa.

KapOoHunbHble COETUHEHUS — aIbJerHJbl M KETOHbl. JJEKTPOHHOE CTPOCHHUE
KapOOHHMIIBHON Tpynmbl. ['OMOJOrMYecKHe pSIbl albJCTHAOB M KETOHOB, oOmias ¢opmyna,
M30MEpPUSL M HOMEHKJarypa. PU3WyUecKue CBOMCTBA ajbJETUI0B M KETOHOB. XUMHYECKHE
CBOICTBa aNbJETUIOB M KETOHOB: peakuuu mpucoeAnHeHus. OKHCIEHUE allbJIerHJIoB,
KauyeCTBEHHbIE peakluu Ha anpieruipl. CrnocoObl MONyueHUss M NMPUMEHEHHE albJCTHA0B U
KETOHOB.

OnHOOCHOBHBIE TpefeNibHbIE KapOOHOBBIE KUCIOThL. OCOOEHHOCTH CTPOEHHSI MOJIEKYJI
KapOOHOBBIX KHCIIOT. M3omepus u HomeHkiarypa. dusmueckue CBOICTBA OJHOOCHOBHBIX
IpeJeNbHbIX KapOOHOBBIX KHUCIOT. BoIopoaHble CBA3M MEXIy MOJEKyJaMH KapOOHOBBIX
KHUCIOT. XMMUYECKHE CBOWMCTBA: KHUCIIOTHBIE CBOMCTBa, peaklus 3TEepUPHUKALUHN, PEaKLUU C
y4acTHEM YTJIEBOJOPOAHOTO paaukaina. OCOOEHHOCTH CBOMCTB MypaBbUHOM KUCIOTHI. [loHsATHE
0 TPOU3BOJHBIX KaPOOHOBBIX KHCIIOT — CIOXKHBIX 3(upax. MHOrooOpasue kapOOHOBBIX KUCIIOT.
OCOo0eHHOCTH CBOMCTB HENMpPEJENbHBIX U apOMAaTHYECKUX KapOOHOBBIX KHCIJIOT, TUKAPOOHOBBIX
KHUCJIOT, THAPOKCUKApOOHOBBIX KuCHOT. [IpencraBurenu BhICHIMX KapOOHOBBIX KHCIOT:
CTeapuHOBAas, IMAJbMUTUHOBAS, OJICUHOBAs, JUHONEBAs, JUHONEHO8As KUCIOThl. CrocoObl
MOJIy4YeHHUS U IPUMEHEHNE KapOOHOBBIX KUCIIOT.

Crnoxuble 3¢upsl. ['omonornueckuit psa, odmas Gopmyia, U30MEpUsl 1 HOMEHKIATYpA.
DuU3NYECKUEe U XUMUYECKHE CBOMCTBA: TUIPOJIN3 B KUCIION U MIEJTOYHOU Cpelie.

Kupsl. Ctpoenue, ¢puznueckue ¥ XMMHUUYECKHE CBOMCTBA XKUPOB: TUIPOJIU3 B KUCION U
nienouHoi cpeae. OcCOOEHHOCTH CBOWCTB KUPOB, COJAEPKAIINX OCTATKU HEMPeIeIbHBIX )KHUPHBIX
KucaoT. JKupsl B mpupoze.

MBpUIa KaK cOJIM BBICHIMX KapOOHOBBIX KUCIIOT, UX MOIOIIIEE JICHCTBHE.

OO6mas xapakTepuCTHKa yriaeBoaoB. Kraccudukamus yrieBomoB (MOHO-, IU- U
noymcaxapuasl). MoHocaxapuapl: TJIOKO3a, (pyKTO3a, TajlakTo3a, pubo3a, Ie30KCHpubo3a.
®dusnueckue cBOWCTBA W HaxoxaeHue B mnpupone. dorocuHre3. XUMHYECKHUE CBOWMCTBA
[JIIOKO3bl: PpEaKIMM C YYacTUEM CHUPTOBBIX M aNbAETUAHOW TIpylN, CIOMPTOBOE U

MOJIOYHOKHCJIOE 6pO}KeHI/IC. HpI/IMCHCHI/Ie TJIFOKO3BbI, e€ 3HauYCHHE B KHU3HEACITECIHLHOCTH
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opranusma. Jlucaxapuiel: caxaposa, MajabTO3a M JakTo3a. BoccraHaBinuparoumue u
HEBOCCTaHABIIMBAIOIIME aucaxapulbl. I'maponns aucaxapuaoB. HaxoxxneHue B mnpupone u
npumeHenue. [lomucaxapunpl: Kpaxmaji, INIMKOT€H M emuirosio3a. CTpoeHHe MaKpOMOJIEKYJI
Kpaxmaja, TIJIMKOT€Ha WU LeUIoi03bl. (Pu3nyeckue CBOMCTBA KpaxMaia M ILEJUIHOJIO3BI.
XUMHYECKUE CBOMCTBA Kpaxmaja: TMAPOJW3, KaYECTBEHHAs PEaKus C HOJAOM. XHUMHYECKHE
CBOICTBa IEJUTIOI03bI: TUAPOIIN3, MOTyUeHHE d3PUPOB LEeTt0103bl. [loHsATHE 00 NCKYCCTBEHHBIX
BOJIOKHAX (BHCKO3a, alleTaTHbIN IIENK).

DKCIEepUMEHTAIbHBIE METOJbl M3YyUYEHHUs BEIIECTB M WX IPEBPALICHUN: PaCTBOPUMOCTH
pPa3IUYHBIX CHOUPTOB B BOJE, B3aUMOJAEHCTBHE 3TaHOJA C HATPUEM, OKHUCIIEHHE 3THUIIOBOIO
CIIMpTa B ajbpJeruj Ha paCKAIEHHOW MEOHOW IPOBOJIOKE, OKHCJIEHHE STUJIOBOIO CIHPTa
JUXpOMATOM Kayus (BO3MOXKHO MCIIOJIb30BaHUE BUAEOMATEpUaIoB), KAUECTBEHHbIE PeaklUy Ha
anpaeruasl (¢ ruapokcuaom auammuncepeopa(l) u ruagpokcumom meau(ll)), peakus rmunepruna
¢ rugpokcuiom meau(ll), xummuueckre cBoiicTBa pacTBOpa yKCyCHOM KHCIIOTbI, B3aUMOJIEHCTBHE
pacTtBopa rioko3bl ¢ ruapokcugom menu(ll), BzanmopelicTBue Kpaxmaia ¢ HMOJOM, pEIIeHHE
AKCMIEPUMEHTAIBHBIX 33124 10 TeMaMm «CrupThl U dheHomnbly, «KapOoHoBbIe KUCAOTHL. ClOXKHbBIE
3(GUpBD.

A3oTcoaep:kaliye opraHuyeckne coeANHeHusl.

AMUHBI — OpraHuMYeckWe TMpOM3BOAHbIE amMuaka. Kiaccudukanuss amMHHOB:
anudaTuyecKkue U apoMaTHUeCKHe; MEePBUYHbIC, BTOPHUHBIE U TpeTUuyHble. CTpOEHUE MOJEKYII,
obmas ¢gopMyna, U3oMepusi, HOMEHKIATypa U (PU3NUECKHE CBOMCTBA. XHMMHUYECKOE CBOMCTBA
annpaTHYECKUX aMHUHOB: OCHOBHBIE CBOMCTBA, AJIKWJIMPOBAHUE, B3aMMOJICHCTBUE TEPBUUHBIX
aMHUHOB C a30TUCTOM KUCI0TOU. CoJu alNKUIaMMOHHUSI.

AHWIIMH — IPEICTaBUTENIb aMUHOB apoMaTH4eckoro psana. CtpoeHue aHuwinHa. Bzaumuoe
BIIMSIHUE TPYIIT aTOMOB B MoJjiekyse aHuianHa. OCOOEHHOCTH XUMHUYECKHUX CBOMCTB aHUIIMHA.
KauectBennsie peakiuu Ha aHWIHH. CHOCOOBI TONYYEHHUST M TMPUMEHEHHE anudaTHYECKUX
amuHOB. [lonydyeHne aHuIMHA U3 HUTPOOEH3071a.

AmuHokucinotel. Homenknatypa wu  u3zomepus. OtaenbHble NPEICTABUTENU  O-
AMUHOKHCIIOT: TJUIUH, allaHuH. DU3ndecKkue CBOMCTBA aMUHOKHUCIOT. XMMHUYECKHUE CBOMCTBA
AMUHOKHUCJIOT Kak aMQOTEpHBIX OPraHUYECKUX COEAMHEHMH, peakius MOJUKOHJICHCAINH,
o0Opa3oBaHHe NMENTUAHOMN CBsA3H. buonornyeckoe 3HadeHHe aMHUHOKHCIOT. CHHTE3 U TUIPOIH3

OeIITUAO0B.
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benku kak mpupomHbie monuMepbl. [lepBuyHas, BTOpWYHAsS W TPETHUYHAS CTPYKTypa
0enkoB. XMMHUYECKHE CBOWCTBA OENKOB: THAPOJIN3, JEHATypalus, KaueCTBEHHbIE peakluu Ha
OeIKu.

DKCTepUMEHTAIBHBIE METOABl W3YYCHHS BEIIECTB W WX MPEBPALICHUI: pPacTBOpEHUE
OenKkoB B BOJIE, JCHATYpamus OCIKOB MPH HArpeBaHHUM, [IBETHBIC PEAKIIMHM Ha OCIKU, pelIeHue
SKCIIEPUMEHTANIBHBIX 3a7jad M0 TeMaM «A30TcojepiKalllie OpraHMYecKUe COEIUHEHUS» U
«Pacmno3HaBaHue OpraHM4ecKUX COCIMHEHHI.

BbicokomoieKyasipHBbIE COeTUHEHHUS.

OCHOBHBIC TOHSTUS XUMHH BBICOKOMOJICKYJISIPDHBIX COCIUHEHHUI: MOHOMEp, IOJIUMED,
CTPYKTYpHOE 3BEHO, CTENEHb IMOJUMEPHU3AIUH, CPEIHSs MOJeKysipHas Macca. OCHOBHbIE
METO/Ibl CHHTE3a BEICOKOMOJIEKYJISIPHBIX COETUHEHUIN — MOTMMEpH3aIIHs U MOJIUKOHICHCAIIHS.

[TomumepHbIe MaTepUaIbL. [Tnactmacchr (moMATHIICH, MTOJIUTTPOTTHJICH,
MOJIMBUHUJIXJIOPHI, TIOJTUCTHPOJT, MOJIMMETUIIMETAKpHUIIAT, MOJINKApOOHATHI,
nonudTHIeHTepedTanar). YTunuzanus u nepepaboTka MiIacTHKa.

DnacToMepsl: HaTypaldbHBIA  KaydyK, CHHTETHYECKHE Kaydyku (OyTaJHeHOBBIH,
XJIOPOIIPEHOBBIH, N30IIPEHOBBIN) U CHIIMKOHBL. Pe3nHa.

BonokHa: HarypaigpHBIC (XJIOIMOK, MEPCTh, IMIENK), NCKYCCTBEHHBIC (BHCKO3a, alleTaTHOE
BOJIOKHO), CHHTETHUYECKHE (KalpoOH U JIaBCaH).

[Tomumepsl  crenuanbHOrO  Ha3HaueHUd  (TeroH, KeBlap, OSIEKTPOIPOBOJSIINE
MOJIMMEPBI, OMopa3iiaraeMple TOJTMMEDPHI).

DKCTIepUMEHTAIBHBIE METOJIBI U3YUYCHHS BEIICCTB W MX MPEBPAIICHUN: 03HAKOMIICHUE C
oOpa3liaMu TPUPOIHBIX U HCKYCCTBEHHBIX BOJIOKOH, IUTACTMAacC, KayudyyKOB, peIICHUE
AKCIIEPUMEHTAIBHBIX 3a/1a4 0 TeMe «Pacmo3HaBaHue TIacTMacC M BOJIOKOHY.

Pacuérnrie 3amaun.

HaxoxaeHne MONeKyIapHOH (GOPMYITBI OPTaHUIECKOTO COCTUHEHUS 110 MAaCCOBBIM JIOJISM
DJIEMEHTOB, BXOJAIIMX B €r0 COCTaB, HAXOXJICHHE MOJCKYJISIPHOW (OPMYIIBI OPTaHHYECKOTO
coequHEHUsT Mo Macce (00bEMY) MPOAYKTOB CrOopaHUs, MO KOJIMYECTBY BeIIeCTBa (Macce,
00BEMY) MPOTYKTOB peaKIUU U/WUIN UCXOJHBIX BEIIECTB, YCTAHOBJICHUE CTPYKTYPHOH (HhOPMYIIBI
OpPraHMYECKOT0 BElIeCTBAa Ha OCHOBE €ro XMMHYECKHX CBOICTB WM CIIOCOOOB MOJIy4YeHUS,
orpezieNieHue I0JIM BBIXOa MPOIyKTa PEaKIMU OT TEOPETUUECKH BO3MOMXHOTO.

MexpeamMeTHbIE CBSI3H.
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Peanuzanus MexnpeIMeTHBIX CBsI3€ MPU M3Y4YEHHMM opraHumdeckoi xumuu B 10 kmacce
OCYIIECTBIISIETCS 4YE€pe3 HCIOJIb30BaHHWE KaK OOIIMX EeCTEeCTBEHHO-HAYYHBIX IMOHATHH, TaKk U
MOHSTHUI, IPUHATHIX B OTJEIbHBIX MPEAMETAX €CTECTBEHHO-HAYYHOT'O IIUKJIA.

OO0me ecTeCTBEHHO-HAyYHbIE MOHATHUS: SIBJICHWE, HAYYHBIH (akT, THUIOTE3a, TEopus,
3aKOH, aHaIM3, CUHTE3, Kiaccu(uKaius, HAOMIOJACHHWE, M3MEPEHHE, SKCIIEPUMEHT, MOJIEINb,
MOJIeJIUPOBaHUE.

O®usuka: marepusi, aroM, 53JEKTPOH, MPOTOH, HEUTPOH, MOJIEKYJa, IHEPreTHUECKUM
YPOBEHb, BEIIECTBO, TEJIO, 00BEM, arperaTHOE€ COCTOSIHHE BEIIECTBA, (M3UYECKUE BEIWYHHEI,
€IMHUIIBI U3MEPEHUSI, CKOPOCTh, SHEPTHs, Macca.

buonorus: kierka, opranusM, sKocuctema, ouocdepa, MeTaboINU3M, HACIEICTBEHHOCTD,
aBTOTPO(HBIM M TETEpOTPO(HBIM THUIT TUTaHUsA, OpoXeHUE, (POTOCHHTE3, JbIXaHHE, OCKH,
YTIIEBOBI, JKUPHI, HYKJICHHOBBIE KUCIOTHI, (JEPMEHTHI.

['eorpadus: mone3Hbie HCKOMaeMbIe, TOTUIHBO.

TexHosOrHs: MUIIEBbIE MPOIYKThI, OCHOBBI PAI[MOHATIHLHOTO MUTAHUS, MOIOIIIUE CPEJICTBA,

MaTepHraJIbl U3 UCKYCCTBCHHBIX U CUHTCTUUCCKHUX BOJIOKOH.

11 KJIIACC
OBLIAA U HEOPTAHUYECKASA XUMUSA

Teopernyeckue 0CHOBbI XUMHHU.

Atom. CocTaB aTOMHBIX siiep. XUMUYecKuil aneMenT. M3oronsl. CTpoeHHe 3J1eKTPOHHBIX
000JI04EK aTOMOB, KBAHTOBbIE 4YHCIIA. DHEPreTHUYECKHE YpPOBHU U NOIYpPOBHU. ATOMHbBIE
opoOutanu. Knaccupukanus XMMHYECKHX 3JIEMEHTOB (S-, p-, d-, f-amemenTs). Pacnipenenenue
AJIEKTPOHOB IO ATOMHBIM OpOMTAISIM. OJIEKTPOHHBbIE KOH(PHUIypalMd aTOMOB BIIEMEHTOB
MEPBOro—4eTBEPTOrO TMEPUOJIOB B OCHOBHOM M BO30YXKIEHHOM COCTOSSHUM, DIIEKTPOHHbBIE
KOH(UTYpal HOHOB. DJIEKTPOOTPULIATEILHOCTD.

Ilepnonnueckuit 3akoH u llepuogmyeckas cucrema XuMHuueckux saemMeHToB JI.U.
MengeneeBa. CBA3b NEPUOAMUYECKOTO 3akoHAa M Ilepmonnyeckoil CHUCTEMBI XMUMHYECKHX
AIIEMEHTOB C COBPEMEHHOM TEOpUEN CTPOEHUs aTOMOB. 3aKOHOMEPHOCTH M3MEHEHMS CBOMCTB
XUMHYECKHX DJIEMEHTOB M 00pa3yeMbIX MMM IPOCTBIX M CJOXKHBIX BEIIECTB MO TpynmnaMm u
nepuojaM. 3HaueHue neproanueckoro 3akona /.M. Mennaeneena.

XuMuueckasi CBsI3b. BUIbl XMMHYECKOW CBSI3M: KOBAJCHTHAs, MOHHAs, METaJUIMYECKasl.

Mexanu3mbl 00pa30BaHUsI KOBAJCHTHOM CBSA3U: OOMEHHBIN M JOHOPHO-aKIENTOPHBIA. DHEPrus
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U JrHa cBs3U. [lossspHOCTD, HANPaBIEHHOCTh U HACHIIIAEMOCTh KOBAJIEHTHOW CBsA3U. KpaTHble
cBsA3u. BonoponHas cBsA3b. MexXMOIeKyIJIIpHbIE B3aUMOICHCTBHSL.

BaneHTHOCTP M BalleHTHBIE BO3MOYKHOCTH aTOMOB. CBSA3b DJIEKTPOHHON CTPYKTYpBI
MOJIEKYJI C MX TI€OMETPUUYECKUM CTPOEHHEM (Ha NpUMEpE COEAMHEHUH 3JIEMEHTOB BTOPOIO
nepuo/a).

[IpencraBneHne O KOMIUIEKCHBIX coequHeHMsX. (CocTaB  KOMIUIEKCHOTO — HMOHa!
KOMILIEKCOOOpa3oBarTenb, JIUraHAbl. 3HAY€HUE KOMIUIEKCHBIX coefauHeHuil. Ilonstue o
KOOPAWHALIMOHHON XHUMUHU.

BemiectBa MOJEKYJISPHOTO W HEMOJEKYJSPHOTO CTpO€HUs. THIIbl KpUCTANIUYECKUX
pewEToK (CTPYKTYp) U CBOMCTBA BEILLIECTB.

[TonsiTue o nucnepcHbIx cucreMax. Mctunnsie pactBopsl. [IpencraBinenue o KOJIOUIHBIX
pactBopax. CrmocoObl BBIpaXEHUS KOHIIGHTPAIIMM PAcTBOPOB: MaccoBasi JOJS BEUIECTBA B
pacTBope, MoJiApHas ~ KOHLEHTpauus. HacbllleHHble M HEHachbIIEHHbIE  PacTBOPHI,
pactBopuMoOcTb. Kpucramioruapars!.

Knaccugukanus 1 HOMEHKJIATypa HEOPraHMYECKHUX BELIECTB. TpUBUAIbHBIE HA3BaHUS
OTJIEIbHBIX NPEACTaBUTEIEH HEOPraHMUECKHUX BEIIECTB.

Knaccudukanus XuMHUECKUX peaklii B HEOPraHU4eCKONH U OpraHMYecKOi XUMHUHU. 3aKOH
COXPAaHEHHs MAacChl BELIECTB; 3aKOH COXPAHEHMsI M IPEBPAIICHHS DHEPIMM NPU XUMHYECKHX
peakuusax. Temnosble 3h(HEKThl XUMUUYECKHX peakiuil. TepMOXUMHUECKUE YPAaBHEHMS.

CKopocTh XUMHUYECKOM peakiiy, €€ 3aBUCUMOCTb OT Pa3iIM4YHbIX (pakTopoB. 'oMOreHHbIE
U TeTeporeHHble peakiuu. Katanus u katanu3atopsl.

ObparuMble W  HeoOpaTUMBbIE peakIuu. XHUMHUYeckoe paBHoBecue. KoHcTaHTa
XUMHYECKOIO0 paBHOBeCHsA. DakTOphl, BIUSIOLUIME HA IOJIOKEHHE XMMHUYECKOTO PaBHOBECHS:
TeMIepaTypa, JaBlI€HHE U KOHIIEHTpAllMM BEIIECTB, ydacTBYHOUMX B peakuuu. [Ipuniun Jle
[Tarense.

OnekTponuTudeckas auccornuarnusa. CuwibHbIe ©  cladbie  dJeKTponuThl. CTeneHb
mucconuanuu. Cpena BOOHBIX pacTBOPOB: KUCIIOTHAs, HEHMTpasbHas, LIeNOo4Has. BomopoaHslit
nokazarenb (PH) pactBopa. I'maponus coneil. Peakiuu nonnoro ooMeHa.

OKHCIUTENIBHO-BOCCTAHOBUTEIbHBIE peakuud. CreneHb okucieHus. OKucnurens u
BOCCTaHOBUTENb. IIpomeccsl OKHMCIEHUS M BOCCTAHOBJICHMs. Ba)kHEHIIME OKHUCIHUTENH U
BOCCTaHOBUTENIM. METO/] 3JIEKTPOHHOTO OasiaHca. DJIEKTPOIN3 PaCTBOPOB M PACIlJIaBOB BEIIECTB.

OKCHEpUMEHTAJILHBIE METOJbl M3YYEHHs BEIIECTB M HUX IPEBPAIICHUN: pa3JIoKEHHE

NEepoOKCHUa BOJOpOJAa B MPUCYTCTBUM KaTaIU3aTOpa, MOJEIU KPUCTAJIUIMUECKUX PEHIETOK,
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NOPOBEICHUE pPEAKIUH MOHHOTO OOMEHa, OIpeaesieHHe Cpeabl pacTBOPOB C IOMOUIBIO
WHAMKATOPOB, U3yUYEHUE BIUSHUS PA3IUYHBIX (AKTOPOB HAa CKOPOCTh XMMHYECKOW pEakiuu U
MOJIO’KEHNE XUMUYECKOTO PAaBHOBECHSI.

Heopranuueckasi xumusi.

ITonoxenune HemerawioB B Ilepuoanudeckoil cucreMe XUMHUYECKHX 3ieMeHToB [I..
MenneneeBa U OCOOCHHOCTH CTPOCHHMS HMX aToMoB. (DuU3NYECKHWE CBOICTBA HEMETaJUIOB.
AmoTponusi HeMeTaJuIoB (Ha MpuUMepe KUCIopoia, cepsl, hocdopa U yriepoaa).

Bogpopoa. Ilonydyenue, ¢usnueckne u XMMHYECKHE CBOMCTBA: PEaKUWU C METAJUIAMUA U
HEMETaJNIaMH, BOCCTAaHOBUTEbHBIE CBOUCTBA. [ mapuabl. TONIIMBHBIE 3JIEMEHTHI.

["anorensl. Haxoxzaenue B mpupoje, crnocoObl moiaydeHus, GU3NYecKue U XUMHUYECKUE
cBoiictBa. ['ajmoreHoBozoponbl. BaxHeilmue KuciopoicoaepKaliue COSIUHEHHUS TaJOreHOB.
JlaGopaTopHbIe U MPOMBIIICHHBIE CIIOCOOBI TOIY4YEHHUs TajJoreHoB. [I[puMeHeHne rajloreHoB U
WX COEAUHEHHIA.

Kucnopon, o30H. JlaGopaTopHble W HPOMBILUICHHBIE CIOCOOBI MOTYYEHHs] KUCIOPOAA.
Ouznyeckue W XUMHUYECKHE CBOWCTBA W MPUMEHEHHE Kuciopoga u o030HA. OKCHABI U
MEPOKCH/IBI.

Cepa. Haxoxnenue B mpupoje, CIOCOOBI TMOMy4YeHUs, (DU3NYECKUE U XUMHUYECKHE
coiictBa. CepoBogopon, cynbdunbl. Oxeun cepoi(1V), okeun cepoi(VI). CepHucras u cepHas
KUCTOTHI U uX coiu. OCOOEHHOCTH CBOMCTB cepHOMl KucioThl. [IpumeHeHume cepbl U e€
COCTUHEHUN.

A3zor. Haxoxxnenue B mpupojie, crnocoObl MONy4deHHs, (U3MUEecKHe U XUMHYECKHE
cBoiicTBa. AMMHak, HUTpUABL. OKCUABI a30Ta. A30THCTas M a30THAs KHUCIOTHI M HMX COJIH.
OcoOeHHOCTH CBOMCTB a30THOHM KuCIOTHL. [IpuMeHeHHMe a30Ta W ero CoeAMHEHWH. A30THBIE
yaoOpeHwusI.

®dochop. Haxoxnenne B mpupoje, CrocoObl MONydeHUs, (U3NISCKHEe U XUMHYECKHE
cBorictBa. Dochuaer u Pochun. Oxcuasr dochopa, ¢ochopHas kuciora u €€ COJH.
[Tpumenenue pochopa u ero coenunenunit. @ochopHsie ya10OpeHHUs.

Yrnepon, HaxoxaeHHE B Tpupoje. AimorponHble Moaudukainuu. dusmdeckue u
XMMHYECKHE CBOMCTBA MPOCTHIX BEIIECTB, 00pa3oBaHHBIX yriepomoMm. Oxcua yraepoma(ll),
okcun yriaepoaa(lV), yrombHas kuciora u e€ coid. AKTHBUPOBAHHBIA yTOJb, aaCOpPOITHS.
Oymiepensl, rpadeH, yriepoaHble HaHOTpYOku. I[IpuMeHeHWEe TPOCTHIX  BEIIECTB,

00pa30BaHHBIX YTIIEPOJIOM, U €T0 COSAMHCHHIA.
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Kpemuuii. Haxoxxaenue B mpupope, crocoObl MOTy4deHUs, (Gu3ndeckrue U XUMHUYECKHe
cBoiictBa. Okcun kpemuusi(l1V), kpeMHUEBas KUCIIOTa, CUIMKATHL. [IpruMeHeHne KpeMHHUs U ero
coenuHeHuil. CTEKII0, €ero Nojay4eHue, BUJIbI CTEKIIA.

[Tonoxxenne metaios B [lepuonnyeckoil cucreMe XUMUYECKUX 371€MEHTOB. OcoOeHHOCTH
CTPOEHUS JEKTPOHHBIX 000104eK aTOMOB MeTayioB. O0mue Gpu3nuecKkue CBOMCTBa METAJIIOB.
[Ipumenenue meTaysioB B ObITY U TexHUKE. CIIIaBbl METAIIIOB.

DIEKTPOXUMUYCCKUN PpsAJ  HampsDkeHUH MeramwioB.  OOmme crnocoObl  MOJMyYEeHHS
METAJIJIOB: TUAPOMETAIUTYPIHUs, TUPOMETAILTYPIusl, ekTpomeTautyprus. [lonstue o koppo3uu
MeTauioB. CriocoObl 3aIUTHI OT KOPPO3UH.

Ob6mas xapakrepuctuka metamioB |A-rpynmel [lepuognueckoit cUCTeMbl XUMHUYECKHX
aneMeHToB. HaTpuii u xanwmii: moixydyeHue, puU3ndeckue U XMMHUECKHE CBOWCTBA, MIPUMEHEHUE
IPOCTBIX BEIIECTB U UX COEITUHEHUI.

O6mas xapakrepuctuka MetamioB |IA-rpynnsl [leproguueckoil cucTeMbl XUMHUYECKUX
9JIeMEeHTOB. MarHuii ¥ KaiblMii: ToJdy4yeHue, (QU3NYeCKue U XUMHYECKHE CBOMCTBA,
IPHUMEHEHHE MPOCTHIX BEIIECTB U UX coeAMHEHUH. JKECTKOCTh BOABI M CIOCOOBI €€ yCTpaHEeHHUS.

ANIOMUHUI: TIONTydeHue, GU3NYECKue U XMMHUYECKHE CBOMCTBA, MPUMEHEHHE MPOCTOrO
BElIeCTBA M €ro CoeAMHEHHH. AM(pOTEpHbIE CBONCTBA OKCHAA W THAPOKCUAA aJOMUHUS,
TUAPOKCOKOMIIIEKCHI aJTFOMUHUS.

OOmast xapakTepuCTHKa MeTalaoB Mo6ouHbix noarpynn (b-rpynm) Ilepuoanyeckoit
CUCTEMBbI XUMHUYECKUX 3JIEMEHTOB.

duznyeckue U XMMHUYECKHE CBOMCTBA XpoMa U ero coeuHeHui. OKCUIbl U THIPOKCHIBI
xpoma(ll), xpoma(lll) u xpoma(VI). Xpomarbl U OUXpOMaThl, UX OKUCIUTEIHHBIC CBOWMCTBA.
[TosrydyeHue 1 npuMEHEHNE XpoMa.

du3nyeckue M XUMHYECKHME CBOMCTBA MapraHia M €ro CoeauHeHuid. Baxueimme
coenunenus mapranua(ll), mapranna(lV), mapranua(VI) u mapranna(VIl). Ilepmanranar kanus,
€ro OKHUCIIUTEIbHbIE CBOWCTBA.

®uznyeckue U XUMUYECKUE CBOMCTBA JKelle3a U €ro coequHeHn. OKCUIbI, THAPOKCUBI U
conu xxkene3a(ll) u xxeneza(lll). [Tonyuenue u mpuMeHeHHE Kene3a U €ro CIIaBOB.

du3nyecKnue U XMMUYECKUE CBOMCTBA MeU U €€ coeanHeHuil. [lonydenne nu npumMeHenrne
MeOU U €€ COeTUHEHNH.

[{usk: monmyyeHue, Gpu3ndeckre U XUMHUYECKUE CBOMCTBA. AM(OTEpHBIE CBOHCTBA OKCHA

U TUAPOKCHU A HUHKA, THAPOKCOKOMIIJICKCHI IIMHKA. HpI/IMeHeHI/IC IIWUHKa 1 €10 COGHHHGHHﬁ.
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OKCIEpUMEHTAIbHBIE METOJIbl H3Y4Y€HHsS BEHIECTB M UX NPEBPAICHUM: H3y4YeHUE
00pa310B HEMETAJIOB, TOpeHue cepel, Qocdopa, xenae3a, MarHus B KUCIOPOJIE, M3yUeHUE
KOJUIeKIMU «MeTayuibl ¥ CIUIaBb», B3aUMOJCICTBHE IIEIOYHBIX M IIEI0YHO3EMEIbHBIX
METaJVIOB C BOJOW (BO3MOXKHO HCIIOJIb30BAaHHE BUJIEOMATEPHANIOB), B3aMMOJICUCTBUE IIUHKA U
JKese3a ¢ pacTBOpaMU KHUCIJIOT U IIeJIouel, KaYeCTBEHHBIC PEaKI[MU Ha HEOPTAaHUYECKUE aHUOHBI,
KaTHOH BOJOPOAA U KATHOHBI METAJUIOB, B3aUMOJEHCTBHE THIPOKCHUIOB AIIOMUHUS U IIMHKA C
pacTBOpamMH KUCJIOT U IIeJIouel, perieHne SKCIepUMEHTAbHBIX 3a/1ad Mo TeMaMm «[ aoreHs»,
«Cepa u e€ coeqmHEHUS», «A30T U Pochop U UX coeTMHECHUSD», « MeTaITBI TJIABHBIX TOATPYIIID,
«Mertamibl MTOOOYHBIX MTOATPYIIID.

XuMUA U )KU3Hb.

Ponb xumun B obecriedeHNH yCTOWYMBOTO pa3BUTHUS deloBeuecTBa. [loHATHE O HAYyYHBIX
METO/JaX TIO3HAHMSI M METOJOJIOTMM HAy4yHOTO uccieAoBaHus. HayuHble DpUHIUIIBI
OpraHu3aIMi XUMHUYECKOTO MPOU3BOACTBA. [IpOMBIIIUIEHHBIE CIIOCOOBI MOTYYEHUsI BaXKHEUIIINX
BelIeCTB (Ha MpUMepe MPOM3BOACTBA aMMHUAKa, CEPHOM KUCIOTHI, MeTaHoja). [IpoMbliiieHHbIe
CIocoObI MOJTYYEHHS] METANIOB M CIUIABOB. XMUMHYECKOE 3arpsS3HEHHE OKpPYKArollel cpelbl u
ero nocyiencTus. Poiib XuMuu B 00€CTICUCHUH SHEPTETHUECKOM 0€30MacHOCTH.

Xumusi ¥ 370pOBbe dYesoBeka. JlekapcTBeHHBIE cpeicTBa. [IpaBuia wucmosib30BaHUS
JIEKAPCTBEHHBIX MpenapaToB. Posib XUMUU B pa3BUTUU MEIULUHBI.

XYMHUS TUIIA: OCHOBHBIE KOMIIOHEHTHI, TUIIEBbIE 100aBKU. Porb Xxumun B obecriedyeHnu
MUIIEBON 0€30MacHOCTH.

Kocmernueckne u mapdromepnsie cpenctsa. beitoBas xumwus. [IpaBmiia 6e3omacHOro
MCIIOJIb30BaHUs TIPEMapaToB OBITOBOM XMMHH B MIOBCEHEBHOMN YKU3HHU.

XUMHUS B CTPOUTENBCTBE: BAKHEHININE CTPOUTENbHBIE MaTepUabl (IIEMEHT, OETOH).

XuMHus B CEBCKOM X03siiicTBe. OpraHndecKrue 1 MUHEPAIbHBIC yI00PECHHS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepuajbl, KPACKH, CTEKJIO, KepamMuka. MaTepuaibl
JUTs DJIeKTpoHUKH. HaHoTexHoMornm.

Pacuérnbie 3a1aun.

Pacuétel: mMacchl BemiecTBa UM 00BEMA ra3oB MO HM3BECTHOMY KOJHYECTBY BEIIECTBA,
Macce Wik 00bEMY OJTHOTO U3 YYaCTBYIOUIMX B pEaKLMU BEIIECTB, Macchl (00bEMa, KOIMUECTBA
BEIIIECTBA) MPOAYKTOB PEAKIUM, €CIW OJHO W3 BEIISCTB HMMEET MPUMECH, Macchl (00BEMa,
KOJIMYECTBA BELIECTBA) MPOAYKTA PEAKIMH, €CIM OJHO M3 BEILECTB JIaHO B BHUJE pacTBOpa C

OnpeAcnEéHHOM MacCOBOM JOJEd PAacTBOPEHHOIO BELIECTBA, MACCOBOW JOIM W MOJISIPHOU
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KOHIIEHTpAllUM BEILECTBA B PAcTBOPE, JOJIM BbIXOAA HPOAYKTa PEAKLIUH OT TEOPETUUYECKU
BO3MOKHOTO.

Me:xnpeaMeTHbIE CBSI3H.

Peanuzanus MeXnpeaMeTHBIX CBA3€H NpU U3yUyEeHUH OOIIEH M HEOPraHUYECKOH XMMHHU B
11 xmacce oCyIIecTBISIETCS Yepe3 UCIOIb30BaHUE KaK OOIIUX €CTECTBEHHO-HAYYHBIX MOHSITHH,
TaK U NOHATUMN, IPUHATHIX B OTJEJIBHBIX IPEIMETaX €CTECTBEHHO-HAYYHOT'O LIUKIIA.

OO1e ecTeCTBEHHO-HAay4yHble INOHATHUSA: SIBJICHHE, HAy4HbIM (akT, rumoresa, Teopus,
3aKOH, aHajHW3, CHHTE3, KiIacCU(pUKAIMs, TEepPHOAUYHOCTh, HAOIIOJCHNUE, H3MEpEHHeE,
HKCIEPUMEHT, MOJIENb, MOJIETUPOBAHUE.

®usnka: marepusi, MUKPOMHUP, MAaKpOMHUD, aTOM, 3JIEKTPOH, IPOTOH, HEUTPOH, HOH,
U30TOIBl, PAaAMOaKTUBHOCTb, MOJIEKYJIA, SHEPreTHUECKUIl YpPOBEHb, BEIIECTBO, TEJIO, O0BEM,
arperaTHOE COCTOSIHWE BEUIECTBA, WACATBHBIN Ta3, (U3UYECKHUE BEIMYUHBI, €IUHUIIBI
U3MEpEHMS], CKOPOCTh, SJHEPTUs, Macca.

buonorus: knerka, opraHusM, OJKOocucTeMma, Ouocdepa, MeTabOIU3M, MaKpo- U
MHUKpPORJIEMEHTBI, O€NKH, JKUPbI, YIJI€BOAbI, HYKJIEHHOBBIC KHUCIOTBI, ()EPMEHTHI, TOPMOHBI,
KpYTrOBOPOT BEILIECTB U IMOTOK SHEPTUU B IKOCHCTEMAX.

["'eorpadusi: MuHepasbl, TOPHbIE TIOPO/IbI, ITOJIE3HBIE HCKOIIAEMBbIE, TOIIIUBO, PECYPCHI.

TexHosOrus: XMMUYECKasi MPOMBIIIEHHOCTb, METAJUTYPIHUs, CTPOUTENIBHBIE MaTepHalbl,
CEJIbCKOXO3SMCTBEHHOE IPOM3BOJCTBO, IMHINEBAs IMPOMBILIUIEHHOCTh, (hapMaleBTHUECKas
MPOMBIIIIIEHHOCTH, MIPOU3BOJICTBO KOCMETHYECKHUX Ipenaparos, MIPOU3BOJICTBO

KOHCTPYKIOHWOHHBIX MAaTCPUAJIOB, SJICKTPOHHAA IMPOMBIIIIJICHHOCTb, HAHOTCXHOJIOTHH.
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IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI
11O XUMHMHU HA YI'JITYBJEHHOM YPOBHE
CPEJHEI'O OBILIEI'O OBPA30OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATHBI

B cooTBeTcTBUM € CHCTEMHO-AEATEIBLHOCTHBIM IOAXOJAOM B CTPYKType JIMYHOCTHBIX
pe3yJIbTaTOB OCBOCHHUS TMpeAMETa «XUMHUS» Ha YPOBHE CpEeAHEro oO0Iero oopa3oBaHUs
BBIJICJICHBI CJICIYIONINE COCTABJISIONINE: OCO3HAHUE OOYYaAIOIIMMHUCS POCCUMUCKON TPaskKIaHCKON
UJCHTUYHOCTH; TOTOBHOCTH K CaMOpPa3BUTHIO, CAMOCTOSTEIBHOCTH M CaMOOIPEICICHUIO;
HAIMYUME MOTHUBALlMM K  OOY4YeHHMIO; TOTOBHOCTh M  CIOCOOHOCTh  OOYYaromIuxcs
PYKOBOJICTBOBAThCSI NIPUHATHIMU B OOIIECTBE IMPaBWJIAMH W HOPMaMH IOBEJICHUS, HATUYHC
MPaBOCO3HAHUS, YKOJIOTHUYECKON KYJIbTYPhI; CIIOCOOHOCTh CTABHUThH IIEJIU U CTPOUTDH KU3HCHHBIC
TUTaHBI.

JIM4HOCTHBIE PE3yNbTAaThl OCBOCHUS MpeAMeTa «XUMHUSD» OTPaKaloT cPOpPMHUPOBAHHOCTH
OTIBITA TIO3HABATENILHON M MPAKTUYECKON JCATEIHHOCTH 00YyYaIONIUXCs B MPOIIECCE Peallh3aIiuu
00pa3oBaTeNbHON JAESTEIHbHOCTH.

JIM4HOCTHBIE PE3yNbTAaThl OCBOCHUS MpeAMeTa «XUMHUSD» OTPaKaloT cPOpMHUPOBAHHOCTH
OTIbITa MO3HABATENBHON U MPAKTHUYECKOM NeATeNbHOCTH 00y4YaloInXCs B MPOIlecce peann3aiuu
00pa3zoBaTenbHON AESTETPHOCTH, B TOM YHCIIE€ B YACTH:

1) rpa:k1aHCcKOro BOCIIMTAHUSA:

OCO3HaHUS 00YYAIONIMMICS CBOMX KOHCTUTYIIMOHHBIX MIPaB U 00sI3aHHOCTEH, yBaXKEHUS K
3aKOHY U MPaBOMOPSAKY;

MPEJICTABICHUS] O COITMAIBHBIX HOpMax W TPABWJIAX MEXJIMYHOCTHBIX OTHOIICHHHA B
KOJUICKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOM NIEATETLHOCTH MPHU CO3JAaHUU YUCOHBIX MPOEKTOB,
peleHnr yueOHbBIX U TO3HABATENbHBIX 33/1a4, BHITTOJTHEHHH XUMUYECKIX YKCIIEPUMEHTOB;

CIIOCOOHOCTH TTOHUMATh U TIPUHUMATh MOTHUBBI, HAMEPEHUS, IOTUKY U apTyMEHTHI JPYTHX
IIPU aHAJIKM3€ Pa3INYHBIX BUIOB yUeOHOMU AESITETbHOCTH;

2) NaTPUOTHYECKOI0 BOCTIUTAHMS:

[IEHHOCTHOTO OTHOIIEHUS K HCTOPUYECKOMY U HAYYHOMY HACIEAHIO0 OTEYECTBECHHOU

XUMUH;
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YBa)KEHHUsSI K MpPOIlecCy TBOPYECTBA B OOJACTH TEOPUH W TMPAKTHUECKOTO MPUIOKECHUS
XUMHUH, OCO3HaHUS TOTO, YTO JAHHBIE HAYKH €CTh pe3yJbTaT UIUTEIbHBIX HaOIIOCHU,
KPOTMOTJIMBBIX SKCIIEPUMEHTAILHBIX TOUCKOB, TOCTOSIHHOTO TPya YYEHBIX U IPAKTHKOB;

UHTEpeCa M TI03HABATEIBHBIX MOTHMBOB B TMIOJNyYEHHH M TOCIEAYIONIEM aHaJIn3e
uH(OpPMAIIUU O MEePEIOBBIX JOCTIKCHUSIX COBPEMEHHON OTEUECTBEHHON XHUMHUH;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO MMOBEACHHUS;

CIIOCOOHOCTH OIICHWBATh CHUTYallid, CBS3aHHBIE C XUMHUYCCKUMH SBICHUSMH, U
NPUHUMATH OCO3HAHHBIC PEIICHUS, OPUCHTHPYSICh HAa MOPAIbHO-HPABCTBCHHBIC HOPMBI U
LEHHOCTH;

TOTOBHOCTH OIICHMBAaTh CBOE TMOBENEHHE M IMOCTYINKH CBOMX TOBApPHUIIECH C MO3MUIIMIA
HPABCTBCHHBIX U MTPABOBBIX HOPM U C YIETOM OCO3HAHUS MOCIIEACTBHIA MOCTYITKOB;

4) popmMupoBaHHSA KYJLTYPHI 310POBbSI:

MOHMMAHUSA LIEHHOCTEH 3J0pOBOTO M 0Oe30macHoro obpasza >KHU3HHM, HEO0OXOIUMOCTU
OTBETCTBEHHOT'O OTHOIIIEHUSI K COOCTBEHHOMY (DM3MUECKOMY U TICUXUYECKOMY 3[I0POBBIO;

coOoIeHHsT MpaBmil 0€30macHOTO OOpalieHus] C BEIIECTBAMU B OBITY, MOBCEIHEBHOM
YKU3HU, B TPYJIOBOH JIEATEIBHOCTH;

MOHMMAHUSA 1EHHOCTH TPaBHJI WHAMBUAYAIBHOTO M KOJUIGKTHBHOTO 0€30MacHOTo
MOBE/ICHUS B CUTYAIIUAX, YTPOKAIOIIUX 3I0POBBIO U KU3HU JTIOJICH;

OCO3HAHUS TIOCIICJICTBUH W HEMPUSATHS BPEIHBIX MPHUBBIYCK (YIMOTPEOJICHUS ATKOTOJIA,
HapKOTHUKOB, KYpPEHHUS);

5) Tpy10BOro BOCIIUTAHUA:

KOMMYHHKATHBHOM KOMIIETEHTHOCTH B Y4e€OHO-HCCIEIOBATEIbCKONW JESTEIbHOCTH,
0OIIECTBEHHO TOJIE3HOM, TBOPUYECKOH M JPYTUX BUAAX JIEATEIHHOCTH;

YCTAaHOBKM Ha aKTUBHOEC YYacTHEe B PEIICHUH MPAKTUYCCKUX 3a/ad CONHATbHOU
HaIpaBJIEHHOCTH (B PaMKax CBOETO KJIacca, IIKOJIbI);

MHTEpeca K MPAKTUYECKOMY H3YYCHHUIO MPOQECcCHil pa3ITuvyHOrO poja, B TOM 4YHCIE Ha
OCHOBE IPUMEHEHUS TPEIMETHBIX 3HAHUH 110 XUMUU;

YBa)XEHUS K TPYLy, JTIOJSM Tpyia U pe3yibTaTaM TPYyAOBOH A€ATEeIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HHJIMBHUIYaNbHOM TpaeKTOpuu OOpa3oBaHUS,
Oynmymieit mpodeccuu U peanu3anuu COOCTBEHHBIX KU3HEHHBIX ITUIAHOB C YUETOM JIMYHOCTHBIX
HWHTEPECOB, CIIOCOOHOCTEN K XMMHH, HHTEPECOB M MOTpeOHOCTEelH 00IIIeCcTBa;

6) IK0JI0rM4ecKOro BOCIMTAHMS:
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OKOJIOTHYECKH 1EIeCO00PA3HOr0 OTHOIIEHUS K MPHUPOIC KaK UCTOYHHUKY CYIIECTBOBAHUS
JKH3HH Ha 3eMiIe;

MOHMMAHHUA TJI00AILHOTO XapakTepa SKOJIOTHUYECKUX MpoOieM, BIUSHHUS SKOHOMHUYECKHX
MPOLECCOB HA COCTOSHUE NTPUPOJIHON U COLIMATIBHOM CPEIbL;

OCO3HAHUS HEOOXOJUMOCTH HCIIOIH30BAHUS JTOCTHIKEHUN XUMUH ISl PEIICHUSI BOIIPOCOB
pPalMOHAIBHOTO MPUPOIONOJIB30BAHNS;

AKTHUBHOTO HENPUATHS JEHUCTBUM, NPUHOCSIIIMX BPEI OKPY’KaKIIed MPUPOJHOM cpene,
YMEHHUS MPOTHO3UPOBATH HEOJATONMPHUATHBIE SKOJOTUYECKUE MOCIEACTBUS MPEITPUHUMAEMBIX
JICHCTBUN U NPENOTBPALLATD UX;

HaJU4Msl PA3BUTOIO HKOJOTMYECKOTO MBIIUIEHUS, SKOJOTMYECKOW KYJIbTYpbl, OIbITa
JEATEIbHOCTH  SKOJOTMYECKOM HANpaBICHHOCTH, YMEHHS PYKOBOJCTBOBATHCSI HMH B
MMO3HABATEJIbHOW, KOMMYHUKATUBHOMN U COIMATIBHOM MPAKTHKE, CIIOCOOHOCTH U YMEHHUS aKTUBHO
IPOTHBOCTOSATH HJICOJIOTHH XeMO(POOHH;

7) HEHHOCTH HAYYHOI'0 O3HAHUSA:

MHUPOBO33PEHHUSI, COOTBETCTBYIOUIETO COBPEMEHHOMY YpPOBHIO pa3BUTUS HAyKd U
00LIECTBEHHON IPAKTHUKHY;

MOHUMaHUA CHeUU(PUKA XUMHUH KaK HayKd, OCO3HaHus e€ ponu B (opMuUpOBaHUHU
paIoOHaIbHOTO HAYYHOTO MBIIUICHHUS, CO3/IJaHUU LIEJIOCTHOTO MPeICTaBIeHHs 00 OKpYyKaroIIeM
MHUpE KaK O €JUHCTBE MPHUPOJbI M YEIOBEKa, B MO3HAHMM IMPUPOJIHBIX 3aKOHOMEPHOCTEH U
petieHun mpo0IeM COXpaHeHUsT TPUPOTHOTO PAaBHOBECHS;

yOSXKIEHHOCTH B OCOOOM 3HAYMMOCTH XMMHH JJISI COBPEMEHHOM IMBWIM3AIMU: B €€
TYMaHHUCTUYECKOW HAIPaBICEHHOCTH M BAXKHON POJNIM B CO3/IaHUM HOBOW 0a3bl MaTepHaIbHOM
KyJbTYpPBI, B PELICHUH II00ATBHBIX TPOOJIEM YCTOHYMBOTO Pa3BUTHS YEIIOBEUECTBA — CHIPHEBOI,
DHEPTreTUYECKOW, THIIEBOM W DKOJOTHYECKON O€30MacHOCTH, B Pa3BUTHU MEIMIINHBI,
00ecTeueHnH yCIOBUM YCTICIIHOTO TPYJa M AKOJOTHYECKA KOM(DOPTHOM KU3HU KKIOTO YjeHa
00111eCTBa;

€CTEeCTBEHHO-HAyYHOM TPaMOTHOCTH: TIOHMMaHUS CYIIHOCTH METOJOB IO3HAHUS,
HCIIONIb3YEMBIX B €CTECTBEHHBIX HayKax, CMIOCOOHOCTU MCIOJIL30BATh MOMydyaeMble 3HAHUS IS
aHaM3a U OOBSICHEHHUS SIBICHUN OKPYXKAIOIIEro MHpa U MPOUCXOASIINX B HEM H3MEHEHUH,
YMEHHUS JieJaTh 000CHOBAaHHbBIE 3aKJIIOUEHHUSI HA OCHOBE HAYYHBIX (PAKTOB M UMEIOIINXCS TaHHBIX
C LEJbIO MOJYYEHUS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENILHO UCTIOIh30BaTh XUMUYECKUE 3HAHUS JUIsl pEUICHHS TIpoOieM

B pCAJIHBIX JKU3HCHHBIX CUTYAallHUAX,
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MHTEpEeca K O3HAHUIO, UCCIIEI0BATENbCKON JEATEIbHOCTH;

TOTOBHOCTH M CIHOCOOHOCTH K HEMpPepbIBHOMY OOpa30BaHMIO M CcaMOOOpa30BaHHIO, K
AKTUBHOMY TMIOJYYEHHIO HOBBIX 3HAHUM MO XHUMHM B COOTBETCTBUM C JKU3HEHHBIMU
NOTPEOHOCTSMU;

WHTEpeca K OCOOCHHOCTSM Tpylda B pa3iIWyHbIX cdepax MnpoQecCHOHATBHON

JACATCIIbHOCTH.

METANPEJMETHBIE PE3YJIbTATHI

MeranpeameTHbie pe3yJabTaThl OCBOSHHUS IMPOTPaMMBbl MO0 XUMHUU Ha YPOBHE CPEIHETO
o0miero o6pa3oBaHUs BKIIOYAOT:

3HauyuMble ISl (DOPMUPOBAHUS MHPOBO33PEHUS OOYHAIOIMIMXCS MEXKIUCHUIUTMHAPHBIC
(MexXTpeaMeTHbIe) O0IIeHAYYHbIE TTOHATHS, OTPAXKAIOUIUE 1[EJIOCTHOCTh HAYYHOM KapTHHBI MUpa
U crienuUKy METOJIOB TTO3HAHWMSI, HCIIOIb3yEMbBIX B €CTECTBCHHBIX HayKax (MaTepus, BEIIECTBO,
SHEprusi, SBJCHHE, MPOLECC, CUCTeMa, Hay4YHbIH (haKT, MPHUHIIUI, THIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOpHS, HCCTIEI0BaHNE, HAOIIOACHHE, U3MEPEHHE, YKCIIEPUMEHT U JApyTHe);

YHUBEpCaJbHbIE  Yy4ueOHBIE  JIEHCTBUS (mo3HaBaTeIbHEIE, KOMMYHHKATUBHBIC,
perynsatuBHbe), obecneunBaronue GopmMupoBaHue (GyHKIMOHATBLHONM TPaMOTHOCTH |
COLIMATTbHOM KOMITETEHITMH 00YYarOIINXCs;

CIIOCOOHOCTh ~ OOy4aloOIIUXCSl ~ HCIONb30BaTh  OCBOCHHBIE — MEXIAMCIUILTMHAPHBIE,
MHPOBO33PEHUYECKHE 3HAHWUS M YHUBEpCaJbHbIE Y4YeOHBbIC IEHCTBHS B TO3HABATEIILHOW U
COLIMAIbHON NPAKTHKE.

MeranpeaMeTHble pe3yNbTaThl OTPAXKAIOT OBIAJCHHE YHHUBEPCAIBHBIMU y4eOHBIMU

MMO3HABATCIbHBIMH, KOMMYHUKATHUBHBIMU U PCTYJIATUBHBIMHA JEUCTBUSIMU.

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE yUeOHbIe JeiicTBUS

1) 6a30BbIe JJOrMUecKHUe AeHCTBUS:

CaMOCTOSITENIbHO (POPMYTHpPOBaTh M aKTyallM3MpPOBATh MPOOJIeMy, paccMaTpuBaTh €€
BCECTOPOHHE;

OTIPENIETIATh 1ENN JeATeTLHOCTH, 3aJaBas MapamMeTpbl W KPHUTEPUHU WX JTOCTHIKCHUS,
COOTHOCHUTD PE3YNbTATHI ACATEIHHOCTH C MOCTABICHHBIMU IEIISIMU;

HCIIOJI30BAaTh IIpHU OCBOCHHU 3HAaHUU HpI/IéMBI JJOTUYCCKOI'O MBIIIJIICHUA: BbBIACIATH
XAapaKTCPHBIC TIPHU3HAKU HOHATHH H YCTaHaBJIMBATb KX B3aUMOCBA3b, HUCIOJbB30BATb

COOTBETCTBYIOIIMEC IMOHATHA OJIA 00BICHEHUSA OTACIBbHBIX (baKTOB n HBJ’ICHHﬁ;
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BBIOMPATh OCHOBAHUS M KPUTEPHUH JUI KIIaCCU()UKALIMHU BEIIECTB U XUMUYECKUX PEAKIIHIA;

YCTaHABJIMBATh IPUUUHHO-CJICICTBEHHBIE CBA3U MEXKy U3y4acMbIMU SIBJICHUAMU;

CTPOUTH JIOTUYECKHE PpACCYXJIEHUS (MHAYKTHUBHbBIE, JEIyKTHBHbIC, II0O aHAJIOTHH),
BBISIBIISITH 3aKOHOMEPHOCTH U MPOTUBOPEUHUSI B PAacCMaTPUBAEMBIX SIBJICHUAX, (POPMyIUpPOBATH
BBIBOJIbI U 3aKJIFOUEHHUS;

IPUMEHATh B MPOLIECCE MO3HAHUS MCIIOJIb3YEMbIE B XUMHUU CUMBOJUYECKUE (3HAKOBBIC)
MO/JIeJH, TPe0Opa30BbIBATh MOAEIbHBIE IPEICTABICHUS — XUMUYECKUHN 3HAK (CUMBOJI) 2JIEMEHTA,
XUMHYecKass (GOopMysa, ypaBHEHHE XUMHYECKOM peakiuuh — TpUd pPEHIeHHH Y4eOHBIX
MIO3HABATEJIbHBIX U MPAKTUYECKUX 3a/a4, IPUMEHATh Ha3BaHHbIE MOJIEIbHBIE MPEICTABICHUS
JUISL BBISIBJICHUS XaPAKTEPHBIX IPU3HAKOB U3y4aeMBbIX BEIECTB U XMMHUYECKUX PEAKIIUM.

2) 0a30BbIe HCCJIEA0BATEIbCKHE AeHCTBHS:

BJIa/IETh OCHOBAMHU METO/I0B HAYYHOI'O TO3HAHUS BEILIECTB M XUMUYECKUX PEAKIU;

dopMynupoBaTh LEIM M 3aJayd  MCCIEAOBAHUSA, HCIOJb30BaTh IIOCTABICHHBIE U
CaMOCTOSITENILHO c(hOpMyJIMpPOBAaHHBIE BONPOCH! B KaUeCTBE MHCTPYMEHTA IMO3HAHUS U OCHOBBI
U1 (POPMHUPOBAHUS TMITOTE3HI 110 MPOBEPKE MPABUIIBHOCTH BBICKA3bIBAEMBIX CYXKACHUMH;

BJIQ/IETh HABBIKAMU CAMOCTOSTEIBHOTO IUIAHUPOBAHUS M MPOBEIACHUS YUYEHHYECKHX
HKCIIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHHs HAOII0aTh 32 XOJOM IpOIEcca, CaMOCTOSTENIbHO
IPOTHO3UPOBATh €ro pe3yibTar, (GopMyiupoBaTb O0OOOIIEHHS M BBIBOJBl OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YyJIbTATOB MCCIIEOBAHUS, COCTABIATH OOOCHOBAHHBIN OTYET O MPOJETaHHON
pabore;

IpUOOpeTaTh ONBIT YYEHHUYECKOH HCCIEe0BAaTeIbCKOM M IPOEKTHOM JesITeNbHOCTH,
HPOSIBJIATH CIIOCOOHOCTh W TOTOBHOCTh K CaMOCTOSATEIBHOMY IIOMCKY METO/IOB peIIeHUs
IIPAKTUYECKUX 3ajja4, IPUMEHEHHUIO Pa3IMUHBIX METOA0B ITO3HAHUS.

3) padora ¢ ungopmanmeii:

OpUEHTUPOBAThCA B PpA3IUYHBIX HCTOYHUKAaX HHopManuu (HaydHO-TIOMYyJIsIpHAs
JauTepaTypa XHMHUYECKOTO COJAEp)KaHMs, CIpaBOYHble Tocodus, pecypcel MHTepHeTa),
aHATM3UPOBaTh HMH(DOPMAIIMIO DPA3JIMYHBIX BHUIOB U (GOPM TPEACTABICHUS, KPUTUYECKU
OLICHUBATh €€ JOCTOBEPHOCTh U HENPOTUBOPEUUBOCTE;

(GopMyIMpOBaTh 3ampOoChl M NPUMEHATh Pa3IMYHbIE METOAbI NPH IOMCKE U OTOOpe
UH(pOopMaLuu, HeOOXOAUMOM JUIs BBINOJIHEHHS yU€OHbIX 3a/jau ONpPEAeIEHHOIO TUIIA;

nproOpeTaTh OMBIT MCIOJIB30BaHUS MH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH U

Pa3JINYHbIX TOUCKOBBIX CUCTCM;
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CaMOCTOSITENILHO BBIOUPATHh ONTUMAIBHYIO (hopMy TpencTaBieHuss HHPOPMAIHH (CXEMBI,
rpaduKH, TuarpaMmMbl, TaOJIUIIBI, PUCYHKH H JIPYTHE);

UCITIOJIB30BaTh HAYYHBIM SI3bIK B Ka4yeCTBE CPEJACTBA IPU paboTe € XUMHUYECKOU
uH(poOpMaIlMel: TPUMEHSATh MEXKIpeAMeTHbIC ((U3NYECKHEe W MaTeMaTHYeCKHe) 3HAKU U

CHUMBOJIBI, (popMyIibl, aOOpeBUATYPbl, HOMEHKIIATYPY;

HCII0JIB30BAaTh 3HAKOBO-CHUMBOJIMYCCKUEC CPEACTBA HATIAAHOCTH.

KoMMmyHHKaTHBHBbIE YHUBEpPCAJIbHbIE yUeOHbIe 1eiiCTBUS:

3aJ]aBaTh BOMPOCHI IO CYIIECTBY 00CYk/1aeMOil TeMbI B X0/1€ JUAJIOTa U/WUIH TUCKYCCHH,
BBICKA3bIBaTh UJieH, (POPMYIMPOBATH CBOU MPEJIOKEHUS OTHOCUTENILHO BBIITOJIHEHUS
MPEI0KEHHOM 3a/1a4u;

BBICTYNIaTh C NPE3EHTAlUEH pe3yJbTaTOB IO3HABATEIBHOW AESATENBHOCTH, IOJYyYEHHBIX
CaMOCTOSITENIbHO WJIM COBMECTHO CO CBEPCTHUKAMHM TIPU  BBIMOJHEHUU XHUMHUYECKOTO
DKCIIEPUMEHTa, MPAKTUYEeCKOH paboOThl IO WCCIECIOBAHHIO CBOIMCTB HW3y4aeMbIX BEIIECTB,
peanuzanuu y4yeOHOro mpoekTa, M (OPMYJIUPOBATh BBIBOJABI IO PE3yibTaTaM MPOBEIEHHBIX

MCCJIEIOBAaHUM MyTEM COTJIACOBAHUS MTO3ULIUHI B X0/1€ 00CYXK/I€HNS U OOMEHAa MHEHUSIMH.

PeryasiTuBHbIC YHUBepCaJbHbIC y4eOHbIC NeHCTBHA:

CaMOCTOSITENIPHO IUIAHUPOBATh M OCYILECTBIISATh CBOK I1O3HABATEIbHYIO JEATEIBHOCTD,
onpenenss €€ eI W 3aJa4d, KOHTPOJIMPOBAaTh U MO Mepe HEOOXOAMMOCTH KOPPEKTHPOBATh
npe/UlaraéMblii alrOpUTM JIEHCTBHI NPU BBIMOJHEHUH YYEOHBIX M HMCCIEIOBATENbCKHUX 3a/1ad,
BbIOMpaTh Haubosee 3((HEeKTUBHBIN CIIOCOO MX pEelIeHHs C YUYETOM MOJyUYeHHUs] HOBBIX 3HAHUU O
BEIIECTBaX U XUMUYECKUX PEaKIUAX;

OCYHICCTBIATE CAMOKOHTPOJIb ACATCIbHOCTU Ha OCHOBEC CaMOaHaJIM3a U CaMOOILICHKH.

MNPEIMETHBIE PE3YJIBTATHI

[IpenMeTHBIC pe3yNbTaThl OCBOEHUS MPOTPAMMEI MO XMMHUU Ha yriyOJIEHHOM ypoBHE Ha
YPOBHE CpeIHEro OoO0IIero oOpa3oBaHUs BKIIOUAIOT creluUYEcKHe i1 y4eOHOro mpeaMera
«XuMus» HaydHbIC 3HAHUWS, YMEHHUS M CIIOCOOBI JNEHCTBUH MO OCBOCHUIO, MHTEPIPETAUU U
Hp606p2130BaHI/IIO 3HaHI/II71, BUJBI ACATCIBHOCTH IO MOJTYYCHUIO HOBOI'O 3HAHUA W IIPUMCHCHUIO

3HAaHUM B PAa3IMIHBIX y‘-ICGHbIX CUTyalusaXx, a TaKXKC B PCAJIbHBIX XU3HCHHBIX CUTYyalUsIX,
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CBS3aHHBIX C XUMHeH. B mnporpamMmme 1o XUMHUHU MPEAMCTHBIC PC3YyJbTaTbl MPCACTABJICHBI I10

roJaM U3y4dCHHH.

10 KJIIACC

[IpeameTHbIe pe3ynbTaThl OCBOEHUS Kypca «OpraHnyeckas XuMUsh» OTPaXKaroT:

c(OpMUPOBAHHOCTh MPEACTABICHUI: O MeCTe M 3HAYCHMHU OPraHUYECKOM XHUMHH B
CUCTEME €CTECTBEHHBIX HayK U €€ POJU B 00ECIeUeHUH YCTONYMBOTO Pa3BUTHsI YEJIOBEUECTBA B
petieHnn mpoOIeM IKOJIOTHUECKOM, YHEPreTHUSCKON W MUIICBOM 0€30MacHOCTH, B Pa3BUTHH
MEJUIIMHBI, CO3/IaHUM HOBBIX MAaTEpPHAJIOB, HOBBIX HCTOYHHKOB JHEPruu, B OOECIECUECHUU
paloHaIbHOTO MPUPOJIONONB30BaHMS, B (DOPMUPOBAHUNM MUPOBO33PEHUS U OOLIEH KyJIbTYpHhI
YeloBeKa, a TakKKe DKOJOTMYECKM OOOCHOBAaHHOTO OTHOILIEHHS K CBOEMY 3/I0pOBBIO U
MIPUPOJHOM CpelIE;

BJIAJICHUE CHCTEMOM XHWMHWYECKMX 3HAHUM, KOTOpAsl BKJIOYAET: OCHOBOIIOJATrarolIne
HOHATHS — XUMHYECKHI JJIEMEHT, aToM, SIIPO M OJIEKTPOHHAas 00ojouka aroma, S-, p-, d-
aTOMHBIE OpOUTANIM, OCHOBHOE M BO30YXXIEHHOE COCTOSHHUS aTOMa, THOpHUIM3AlUs aTOMHBIX
opOuTanei, MOH, MOJIEKYyJia, BaJCHTHOCTb, JJIEKTPOOTPHUIATEIHHOCTh, CTEMEHb OKUCIEHUS,
XUMUYECKasi CBs3b, MOJIb, MOJIApHAs Macca, MOJIAPHBIA 00BEM, YIJIEPOJAHBIA CKEJNeT,
byHKIIMOHAIbHAS TPYINA, pajuKal, CTPYKTypHble (Gopmymbl (pa3BEpHYTHIE, COKpaIIEHHBIE,
CKEJIETHBIE), M30MEpHUsl CTPYKTypHass M MPOCTPAaHCTBEHHas (TeoMeTpuyecKasi, ONTHYecKas),
W30MEphI, TOMOJOTHYECKUM Psil, TOMOJOTH, YIJIEBOJOPOIbI, KHUCIOPOA- W a30TCOJepKallnue
OpTraHWYECKUE COCJAMHEHUSI, MOHOMEp, MOJUMEpP, CTPYKTYpPHOE 3BEHO, BBICOKOMOJIEKYIISIPHBIC
COEIMHEHUS; TEOpUH, 3aKOHbI (mepuoaudeckuid 3akoH JI. M. MenneneeBa, Teopusi CTpoeHUs
oprannyeckux BemecTB A. M. byrtnepoBa, 3aKOH COXpaHEHUSI MacChl BEIIECTB, 3aKOH
COXpaHEHUS W TPEBpAIEHUS DSHEPTUM TIPH XUMHUYECKUX PEaKIUAX), 3aKOHOMEPHOCTH,
CHMBOJIMYECKUN SI3BIK XUMHH, MHPOBO33PEHUECKHE 3HAHUS, JIKAIUEe B OCHOBE TOHMMAaHUS
NPUYMHHOCTH M CHCTEMHOCTH XUMHWYECKHMX SIBIICHUM, TPEJACTABICHUS O MeEXaHU3Max
XUMUYECKUX PEaKUuid, TEPMOJMHAMUUYECKMX W KHUHETHUYECKMX 3aKOHOMEPHOCTSAX HX
MPOTEKaHUs, O B3aMMHOM BIIMSHHM aTOMOB M TPYIIl aTOMOB B MOJIEKYJaX (MHIYKTUBHBIA U
Me3oMepHbIi 3 dexTrr, opueHTaHThl | 1 Il poxa); dakromornyeckue CBeICHHS O CBOMCTBAX,
cocTaBe, OJyuYeHUHU U 0€30MaCHOM MCIOJIb30BAHNN BaKHEUIIINX OPraHUYECKUX BEIIECTB B OBITY
U TPAKTHYECKON JEATENhbHOCTH YEIOBEKa, OOIMMX HAYYHBIX MPUHIMIAX XHUMHYECKOTO

IPOM3BOJICTBA (Ha MPUMEpPE MPOU3BOICTBA METAHOJA, IepepabOTKU HePTH);
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c(OPMHPOBAHHOCTh YMEHUI: BBISBIATH XapaKTEpHbIC MIPU3HAKH MOHATHIA, yCTaHABINBATh
UX B3aUMOCBSI3b, UCIIOJIb30BATh COOTBETCTBYIOIINE TOHATHS ITPU OMUCAHUH COCTaBa, CTPOCHUS U
CBOMCTB OPraHMYECKUX COCANHCHUH;

c(OpPMHPOBAHHOCTH YMEHHIA:

UCTIOJIb30BaTh XUMUYECKYIO0 CHMBOJIMKY JJISi COCTABJICHUS! MOJIEKYJISIPHBIX M CTPYKTYPHBIX
(pa3BEPHYTHIX, COKPAIEHHBIX M CKEJICTHBIX) (hOPMYJI OPraHUYECKUX BEILECTB;

COCTaBJIATh YpPAaBHEHUS XHMMHYECKMX pPEAaKUMH W  PacCKpbIBaTh HX  CYIIHOCTb:
OKHCITUTEIFHO-BOCCTAHOBUTEIBHBIX ~ PEAKIUH  IMOCPEICTBOM  COCTABIICHHUS  AJIEKTPOHHOTO
OajaHca 3TUX pEAKIUW, peakIuil HOHHOTO OOMeHa IyTEM COCTaBJICHUS UX TOJHBIX U
COKpaLIEHHBIX HOHHBIX YPaBHEHHIA;

W3rOTAaBIMBATh MOJEIM MOJIEKYJ OpraHMYeCKUX BEIIECTB JUIS MIUIIOCTPAIlMH  HX
XUMHYECKOTO ¥ POCTPAHCTBEHHOTO CTPOCHHS;

c(OPMHPOBAHHOCTh YMEHUH: YCTaHABIMBATH MPUHAIICKHOCTh U3yUYCHHBIX OPTaHUIECKUX
BEILIECTB 10 X COCTABY M CTPOCHUIO K ONPENEIEHHOMY KIIacCy/TpyIie COeTUHEHUH, 1aBaTh UM
Ha3BaHUA 1o cucremarnyeckoil HomeHknarype (IUPAC) u npuBoIuTh TpUBHAJIbHBIE HAa3BaHUS
JUIE  OTACTBHBIX MPEJICTABUTENCH OPraHMYECKHMX BEIIECTB (ITHUJICH, AaleTHWJIECH, TOJYOJI,
TJIMIEPUH, OSTWICHTIUKONIb, (QeHos, (OopMalbICTHA, AaleTadbJerH]l, AaleTOH, MypaBbHHAS
KHCJIOTa, YKCyCHas KHCJIOTa, CT€apUHOBas, OJICMHOBAs, MaJlbMUTHUHOBAs KHUCIOTHI, TJUIMH,
aJlaHUH, MaJIbT03a, (PPYKTO3a, AHWINH, TUBUHUI, U30IPEH, XJIOPONIPEH, CTUPOI U APYTHE);

c(OPMHUPOBAHHOCTh YMEHHS ONPEHCNATh BUJ XUMHUYECKOW CBS3M B OPraHHMYECKUX
COCIMHEHUSX (KOBaJICHTHAS! M HOHHAS CBSI3b, G- U M-CBS3b, BOJOPOIHAS CBS3b);

c(OPMHPOBAHHOCTh YMEHHS TNPHUMEHSATh MOJOXKEHHUS TEOPUH CTPOCHHUS OPraHWYECKHUX
BemecTB A. M. BytnepoBa ans 00bsiICHEHHS 3aBHCHMOCTU CBOMCTB BEIECTB OT MX COCTaBa U
CTPOCHHUS;

c(OPMHPOBAHHOCTh YMEHHH XapaKTEepHU30BaTh COCTaB, CTpPOEHHE, (HU3MUECKUE U
XUMHYECKHE CBOMCTBA THITMYHBIX MPEACTABUTEINCH pa3IMUHBIX KJIACCOB OPTaHUYECKUX BEIIECTB:
QJIKAHOB, LHUKJIOAJIKAHOB, AJKEHOB, AJKAJUCHOB, AJKWHOB, ApPOMATUYECKHUX YIJIEBOJIOPOJIOB,
CIHMPTOB, AIbJETUIOB, KETOHOB, KapOOHOBBIX KHCJIOT, MPOCTBIX M CIOXHBIX 3(UPOB, KHUPOB,
HUTPOCOEIMHEHUI U aMUHOB, aMUHOKHUCIIOT, OEIIKOB, YTIIEBOJOB (MOHO-, I~ U TIOJIMCaXapHu/ioB),
WUTIOCTPUPOBATh TEHETHYECKYI0 CBA3b MEXIY HHMH YPaBHEHHSIMH COOTBETCTBYIOIINX

XUMHUYECKHX PEaKIUil ¢ UCTIOIb30BaHUEM CTPYKTYPHBIX (HOpMyI;
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c(OPMHPOBAHHOCTh yMEHHUS TOATBEP)KIATh Ha KOHKPETHBIX MPHMEpax XapakTep
3aBUCHMOCTH PEAKIMOHHOM CIIOCOOHOCTH OPraHMYECKUX COEIMHEHUIH OT KPAaTHOCTH W THUIA
KOBAJICHTHOH CBS3U (G- U T-CBSI3H), B3aMMHOT'O BIIMSIHUSL aTOMOB U TPYIIIT aTOMOB B MOJIEKYJIaX;

c(OPMHPOBAHHOCTh YMEHHUS XapaKTEepU30BaTh HCTOYHHKH YTJIEBOJAOPOJHOTO CHIPBS
(He(Th, MPUPOAHBINA Ta3, Yroiib), CHOCOOBI €ro MepepadoTKH W MPAKTUYECKOE NMPUMEHEHUE
HPOJYKTOB MEPEpabOTKH;

C(OPMUPOBAHHOCTh BIAJICHUS CHCTEMOH 3HAHUH O E€CTECTBEHHO-HAYYHBIX METOJax
NO3HAHUS — HaONIOJCHUHM, W3MEPEHHH, MOJICIIMPOBAHUH, OKCIIEpUMEHTE (peaJbHOM U
MBICIICHHOM) ¥ YMEHHUSI IPUMEHSATH 3TH 3HAHUS;

c(OPMUPOBAHHOCTH ~ YMEHHUS IPHUMEHSTH OCHOBHBIC  OMNEpAallMd  MBICIUTEIBHON
JeATEIFHOCTH — aHaJM3 W CHUHTE3, CpaBHEHHE, 000OIIeHWe, CHCTEeMaTH3aluIO, BBISBICHUE
NPUYHMHHO-CJIEICTBEHHBIX CBSI3€H — JIJIs1 U3YUYECHHUsI CBOWCTB BEIIECTB U XUMUYECKUX PEAKIIHIA;

c(OPMHPOBAHHOCTh YMEHUH: BBISBIIATH B3aMMOCBSI3b XUMUYECKUX 3HAHUN C TIOHATHIMHU U
NpPE/ICTaBICHUSAMH JAPYTMX €CTECTBEHHO-HAy4YHBIX MPEIMETOB sl 0Oojiee OCO3HAHHOIO
NOHUMAaHMS CYUIHOCTH MaTepHaJbHOIO €MHCTBA MHUpA, UCIOJIb30BATh CHUCTEMHBIE 3HAHUS IO
OpPraHWYeCKON XUMHH Il OOBSICHEHHS U POTHO3HPOBAHUS SIBICHUH, HMEIOIINX €CTECTBEHHO-
HAYYHYIO IPUPOJY;

c(OPMHPOBAHHOCTh YMEHUH: MPOBOJUTH PAcy€Thl IO XHUMHUYECKUM (opmyram u
YPaBHEHUSIM XUMHUYECKUX pEeaKIUil ¢ HCIOIb30BaHUEM (U3MUYECKUX BEIMYMH (Macca, 00BEM
ra3oB, KOJIMYECTBO BEIIECTBA), XAapPaKTEPU3YIOMIMX BEIIECTBA C KOJHMYECTBEHHOW CTOPOHBI:
pacu€Thl M0 HAXOXKICHUI0O XUMHUYECKOH (hOPMYJIBI BEUIECTBA 10 W3BECTHBIM MAaCCOBBIM OJISIM
XUMHUYECKHX 3JIEMEHTOB, IPOAYKTAM CrOPaHHUs, INIOTHOCTH Ta3000pa3HbIX BEILECTB;

c(OPMHPOBAHHOCTh YMEHH: MPOTHO3UPOBATh, AHAIU3UPOBATH U OLEHUBATH C MO3HMLUN
HKOJIOTHYECKOW O€30MacHOCTH TOCIEICTBUS OBITOBOM M TPOM3BOJICTBEHHOW JEATEIEHOCTH
YEJIOBEKa, CBS3aHHOM C TIEepepabOTKON BENIECTB, HWCIOJIb30BAaTh TOJYyYEHHBIE 3HAHUS IS
NPUHSATHS TPAMOTHBIX PEIICHUH MPOOJIEM B CUTYAIUX, CBSI3aHHBIX C XUMHEH;

c(OPMHPOBAHHOCTh YMEHUI: CAMOCTOSITENILHO TUIAHUPOBATh M MPOBOAUTH XUMHUYECKUIN
HKCHEPUMEHT (TIOJIy4eHUE U N3yUYeHUE CBOMCTB OPraHNYECKHUX BEIECTB, KAUeCTBEHHbIE PEaKLIUU
YIJIEBOJOPOAOB PA3JIMYHBIX KIACCOB M  KHCIOPOJCOAEPKAIINX OPraHWYECKUX BEIIECTB,
pelIeHHe OHKCIEPUMEHTAIBHBIX 33/a4 110 PACHO3HABAHMIO OPraHWYECKHUX BEHIECTB) C
coOmo/ileHeM TpaBuwil  Oe3omacHOro  oOpalieHHss ¢ BeUIeCTBaMH U JIADOPAaTOPHBIM
obopynoBanueM, (GOpMyIUPOBaTH IENIb HWCCIEIOBAHUS, IMPEACTABIATh B pazIudHON (dopme

PE3YIbTATHI OKCIICPUMCHTA, aHAJTU3UPOBATH ¢ OLCHUBATh UX TOCTOBCPHOCTD,
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c(OpPMHPOBAHHOCTH YMEHHIA:

coOuro/laTh MpaBHUiIa HKOJOTHMYECKU LIE€JIeCO00pa3HOro MOBEACHHUsS B OBITY U TPYJOBOH
JEATEIIBHOCTH B LEJAX COXPAHEHUS CBOEro 3J0POBbs, OKPYXKAKOUICH IPUPONHON cpensl H
JOCTHKEHUS €€ YCTOMYMBOTO Pa3BUTHS;

OCO3HABaTh OINACHOCTb TOKCHYECKOrO IEHCTBHsI HA KUBBIE OPIaHU3MBI OIPEACIIEHHBIX
OpPraHMYECKUX BEILECTB, IOHUMas cMbIci nokasaress [1/1K;

aHAJIM3UPOBaTh  LI€JIECOOOPAa3HOCTh  NPHUMEHEHHS  OPraHWYEeCKMX  BEIECTB B
IIPOMBIIIJIEHHOCTH U B OBITY C TOUKH 3PEHUS COOTHOILLIEHUS PUCK-TI0/Ib3A;

c(hOpMUPOBAHHOCTh YMEHHUMN: OCYIIECTBISATH IEJICHANPABICHHBIA TMOUCK XUMHUYECKOMN
UHGOpPMALlMU B Pa3IMUYHBIX HUCTOYHUKAX (HayuHas M ydeOHO-HaydHas JHUTeparypa, CpeicTBa
mMaccoBoi uH(popmanuu, MHTepHeT M Jpyrue), KpUTUYECKM aHAIU3UPOBaTh XHMHUYECKYIO
uH(popMalLnIo, rnepepadarbiBaTh €€ U UCIOJB30BaTh B COOTBETCTBUU C IOCTABJIEHHON yueOHOM
3a1a4ei.

11 KUIIACC

[IpenmerHble pe3ynbTaThl OCBOEHHMsSI Kypca «OOmas u HeopraHuyecKkas XUMHsD
OTPAXKAIOT:

c(OpMUPOBAHHOCTh MPEJCTABICHNUN: O MAaTEPHUAIIbHOM €IUHCTBE MHPA, 3aKOHOMEPHOCTSIX
U IO3HABAEMOCTH SIBJICHUN INPHUPOABI, O MECTE€ U 3HAYCHUM XMMHH B CHUCTEME €CTECTBEHHBIX
HayK U e€ poiu B 00ECleYeHNH YCTOWYMBOIO PAa3BUTHUS, B PELICHUU MPOOJIEM IKOJIOTHUECKOMH,
HHEPreTUYECKO M TNHIIEBON O€30MacHOCTH, B pPa3BUTUU MEIUIUHBI, CO3JaHUU HOBBIX
MaTepuaioB,  HOBBIX  HCTOYHUKOB  HHEPruM, B  OOECHEUEHHWU  PallMOHAIBHOTO
IPUPOIONOIB30BaHUsA, B JOPMUPOBAHUN MUPOBO33PEHUS U 00ILEl KYJIbTYphl YeNIOBEKa, a TAKKE
HKOJIOTUYECKH OOOCHOBAHHOT'O OTHOILIEHHS K CBOEMY 310pPOBBIO U IPHUPOTHON CpPeIe;

BIIQJICHUE CHCTEMOM XWMHYECKMX 3HAHUM, KOTOpass BKIKOYAECT: OCHOBOIOJATAOIINE
MOHSTHS — XUMUYECKUH DJIEMEHT, aTOM, PO aTOMa, U30TOIbI, NEKTPOHHAsI 000104YKa aToMa, S-
, p-, d-aroMHBIC OpOWMTAIM, OCHOBHOE M BO30YXKJIEHHOE COCTOSHHS aToMa, THOpUIM3AIUSI
aTOMHBIX OpOuTasNell, HMOH, MOJIEKyJia, BaJEHTHOCTb, JJIEKTPOOTPHUIATENBHOCTb, CTENEHb
OKHCIICHMsI, XMMHUYeCKas CBs3b (KOBaJIeHTHas, HOHHAs, METaUIMYecKas, BOJOpOJHAs),
KPUCTAJZIMYECKAs PEINETKA, XUMHUYECKas PEAKUUs, PacTBOP, DJIEKTPOJIUTHI, HEDJIEKTPOJIUTSI,
JNEKTPONIMTHYECKAsT ~ JUCCOLMALMsA, CTENEHb JAMCCOLMALUHM, BOJOPOAHBIM  ITOKAa3aTelb,
OKHCITUTEIb, BOCCTAHOBUTEIb, TEIUIOBOM APPEKT XUMUYIECKON peakiiu, CKOPOCTh XUMUYECKON
peakiuy, XUMHYECKOE paBHOBECHE; TEOPUM U 3aKOHBI (TEOpUsl DIIEKTPOJUTHYECKOMN

auccouuanuu, nepuoauyeckui 3akon .M. MenneneeBa, 3aKOH COXpaHEHHUsS MacChl BEIIECTB,
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3aKOH COXPaHEHUS U IPEBPAILLEHUS SHEPTUM IIPU XMUMHYECKUX PEaKLMIX, 3aKOH IOCTOSHCTBA
COCTaBa BELIECTB, 3aKOH JIEHCTBYIOLIMX MAacC), 3aKOHOMEPHOCTH, CUMBOJIMUYECKUH A3BIK XUMUH,
MHUPOBO33PEHUYECKUE 3HAHUSA, JISKAIUE B OCHOBE IOHUMAaHWs NPUYMHHOCTH U CUCTEMHOCTHU
XUMUYECKHUX SIBJICHUM; COBPEMEHHBIC IIPEACTABICHUSA O CTPOCHHUM BEIECTBA HA ATOMHOM,
WOHHO-MOJICKYJIIPHOM M HAJIMOJICKYJSIPHOM YPOBHSX; IPEIACTaBICHUS O MEXaHU3Max
XUMHUYECKMX PpEaKklUMi, TEPMOJUHAMUYECKMX M KHHETUYECKHMX 3aKOHOMEPHOCTAX HX
IIPOTEKaHUsA, O XMMHYECKOM DPABHOBECHM, pacTBOpaXx M  JHUCIEPCHBIX  CHUCTEMAX;
(dakToJIOrMYecKrue CBEJEHUSI O CBOWCTBAX, COCTaBe, MOJYYEHUH M OE3011aCHOM HCIOIb30BAaHUU
BOXHEHIINX HEOPTaHWYECKHX BEIIECTB B OBITY M TMPAKTHYECKOW MAEATEIbHOCTH YeJIOBEKa,
OOIIMX HAayYHBIX IPUHLUIIAX XUMUYECKOT0 IPOU3BO/ICTBA;

c(OPMHPOBAHHOCTb YMEHUMN: BBISABIIATH XapaKTEpHbIE MPU3HAKY MOHATHH, yCTaHABINBATh
UX B3aUMOCBS3b, HCIIOJIB30BATh COOTBETCTBYIOIIME INOHATHS IPU ONHCAHWHM HEOPraHWYECKUX
BEILECTB U UX IPEBPALLCHUN;

c(OPMHPOBAHHOCTh YMEHHsI MCIOJIb30BAaTh XMMHUYECKYIO CHUMBOJIMKY JUISl COCTaBIICHUS
dopMyn BelecTB M YypaBHEHMH XUMHUYECKUX pEaKLUH, CUCTEMaTHUECKYI0 HOMEHKJIATypy
(IUPAC) u TpuBHaibHbIC Ha3BaHUS OT/ICIBHBIX BEIIECTB;

c(OpMUPOBAHHOCTh YMEHHUS ONPEJENSITh BAJIGHTHOCTh U CTENIEHb OKUCIIEHUS XUMHUYECKUX
HJIEMEHTOB B COCIMHEHMSX, BUJ XUMHUYECKOM CBs3U (KOBaJIEHTHAs, WOHHAs, METaJUIMYecKas,
BOJIOPOJIHAS ), THIT KPUCTAIIIMYECKOH PeIIETKH KOHKPETHOTO BEIECTBA;

c(OpMUPOBAHHOCTh YMEHHUSI OOBSCHATH 3aBUCUMOCTb CBOICTB BEILIECTB OT BHJA
XUMHYECKON CBS3M U TUMNA KPUCTAJUIMYECKOW peméTkH, OOMEHHBIM U JJOHOPHO-aKLENTOPHBIH
MeXaHU3Mbl 00pPa30BaHUS KOBAJICHTHOM CBA3H;

c(OPMHPOBAHHOCTh YMEHMH: KJIACCU(PULIMPOBATh: HEOPraHMYECKHE BEIECTBa IO HX
COCTaBy, XMMHMYECKHE PEaKLUU IO Pa3IMYHBIM MPU3HAKAM (YUCIY U COCTaBy pearupyrommx
BEUIECTB, TEIJIOBOMY J(PQeKTy peakluH, HW3MEHEHUIO CTEleHEH OKHUCIIEHUS 3JIEMEHTOB,
00paTUMOCTH, YYacTHIO KaTajlu3aropa M JIPYTHe); CaMOCTOSITENbHO BbIOMpATh OCHOBAaHUS U
KPUTEPHH IS KJIacCU(UKAIIIN 3Y4aeMbIX BELIECTB U XUMHUUECKUX PEAKIIN;

c(OPMHPOBAHHOCTh YMEHHUS pacKpblBaTh CMBICI THepuoguueckoro 3akona JI. W.
MenpgeneeBa M JI€MOHCTPUPOBAaTb €0  CUCTEMATU3UPYIOUIYIO, OOBSICHUTEIBHYIO U
IPOTHOCTUYECKYIO (DYHKIINY;

c(OPMHPOBAHHOCTh YMEHH: XapaKTE€PU30BaTh AJIEKTPOHHOE CTPOCHHE aTOMOB UM MOHOB
XUMUYECKUX JJIEMEHTOB IIE€pBOro—4erBéproro mnepuonos llepuommueckon cucremsr JI.H.

MenpeneeBa, UCMONb3Ys MOHATHUSI «IHEPIETUUYECKUE YPOBHHY», «IHEPreTHUECKUE MOTYyPOBHUY,
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«S-, p-, d-aromHbIC OpOWTAIN», «OCHOBHOE M BO30YXIEHHOE DHEPreTHUCCKUE COCTOSHUS
aToMa»; OOBSACHATh 3aKOHOMEPHOCTH HM3MEHEHHUS CBOMCTB XHMHYECKHX DJJIEMEHTOB M HX
COEIMHEHMH 10 niepuojiaM U rpynmnam [lepuoauueckoit cucremsl [, 1. MenaeneeBa, BaJICHTHbIE
BO3MO>KHOCTH aTOMOB 3JIEMEHTOB HAa OCHOBE CTPOCHUS UX JIEKTPOHHBIX 000JI0YEK;

c()OPMUPOBAHHOCTh YMEHHW: XapaKTepU30BaTh (OMUCHIBATh) OOMIME XHUMHYECKUE
CBOICTBA BEHIECTB PAa3JIMYHBIX KJIACCOB, MOJTBEPK/IATh CYIIECTBOBAHWE T'€HETHYECKOWU CBSI3U
MEXK]ly HEOPraHUYECKMMHU BEIIECTBAMH C ITIOMOUIBIO YPABHEHUN COOTBETCTBYIOIIUX XUMUYECKUX
peaKuuii;

c(hOpMUPOBAHHOCTh YMEHUSI PACKPHIBATH CYIIHOCTh: OKHCIHMTEIbHO-BOCCTAHOBUTEIBHBIX
PEeaKIMi TMOCPEICTBOM COCTABJICHHSI AJICKTPOHHOI'O OallaHCca 3THX PEAKIUi; peaKIuii HOHHOTO
oOMeHa MyTEM COCTaBIEHUS MX IIOJHBIX M COKPAIIEHHBIX HOHHBIX YpaBHEHUH; peakuui
THIPOIIN3a; PEAaKIUi KOMILIEKCOOOpa3oBaHus (Ha MPUMEPE THIPOKCOKOMILJICKCOB IIMHKA W
ATIOMUHHUS);

c(OpPMUPOBAHHOCTh YMEHUS OOBSICHITh 3aKOHOMEPHOCTH MPOTEKAHUS XUMHYECKHX
peakuuii ¢ yd4€TOM HMX DSHEPreTHUYECKUX XapaKTEPUCTHUK, XapaKTEp H3MEHEHHS CKOPOCTH
XUMUYECKON pEaKIMU B 3aBHCHUMOCTH OT PA3IMYHBIX (DaKTOPOB, & TAKXKE XapaKTEp CMEIICHUS
XUMHUYECKOTO PAaBHOBECHUSI 1O]] BIUSHAEM BHEIIHUX Bo3nercTBuil (nmpuniui Jle Hlatense);

c(hOpMUPOBAHHOCTh YMEHUS XapaKTEpU30BaTh XUMUUYECKUE PEAKIINH, JIeKaIIHe B OCHOBE
MPOMBINIJICHHOTO TIOMYYEHUS] CEePHOW KHUCIOTBHI, aMMHakKa, OOIWe Hay4HbIE MPUHIUIIBI
XUMUYECKUX TPOU3BOJCTB; IEJIECOO00Pa3HOCTh TPUMEHEHHS HEOPTaHMYECKUX BEIIECTB B
MIPOMBIIIUICHHOCTH U B OBITY C TOUKH 3PEHUSI COOTHOIICHUS PUCK-TIONH3a;

c(hOpMUPOBAHHOCTH BJIAJICHUS CUCTEMOW 3HAHUI O METO/IaX HAyYHOTO MO3HAHUS SIBICHUN
OpUpoAbl — HAOMIOJAEHHE, U3MEpPEHHe, MOJACIUPOBAHUE, OKCICPUMEHT (peanbHbBIi U
MBICJICHHBIN), UCIIOJIB3YEMbIX B €CTECTBEHHBIX HAyKax, YMEHHUS NPUMEHSATh 3TH 3HAHHS TPHU
OKCIIEPUMEHTAIbHOM HCCJICIOBAHUM BEIIECTB W I OOBSICHEHUS XUMHYECKUX SIBJICHHM,
MMEIOIINX MECTO B IPUPOJIC, MPAKTHIECCKOM JIEATETLHOCTH YEJIOBEKA U B IIOBCETHEBHON KU3HH;

c(hOpMUPOBAHHOCTh YMEHUS BBISBISTH B3aUMOCBSI3b XUMUYECKUX 3HAHUH C MOHATUSMU U
MPEJCTaBICHUSIMA JPYTHX €CTECTBEHHO-HAYYHBIX TMPEAMETOB s 0OojJee OCO3HAaHHOTO
MMOHUMAaHUA MaTEPUATBLHOTO €IMHCTBA MUPA;

c(hOopMUPOBAHHOCTHh YMEHHS TIPOBOJUTE PACUETHI: C UCIIOIB30BAHUEM TIOHITHI «MaccoBast
JIOJIsl BEIIECTBA B PACTBOPE» U «MOJISIpHASI KOHIICHTPAIIUs; MAacChl BEUIECTBA WM 00bhEMa rasza
M0 U3BECTHOMY KOJIMYECTBY BEIIECTBA, MACCE WM 00BEMY OJTHOTO U3 YYACTBYIOIIUX B pPEaKIIUU

BEIIECTB; TEIUIOBOTO 3(PdeKTa peaklnu; 3HAYCHUsT BOJOPOJHOTO ITOKA3aTelsl paCTBOPOB KHCIIOT
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M IIeJI0Yel ¢ M3BECTHOM CTENEHBIO TUCCOLMAIMU; MacChl (00bEMa, KOJMYECTBA BEIECTBA)
MPOJIYKTa PEaKIMH, €CJIM OJHO M3 MCXOAHBIX BEUIECTB JAaHO B BHJIE PACTBOPA C ONPEACIEHHON
MaccoBOM Ji0JIed pacTBOPEHHOTO BELIECTBA WM JaHO B H30BITKE (MMEET HpPHUMECH); JI0JIU
BBIXO/Ia TPOJIYKTa PEaKnH; OOBEMHBIX OTHOILICHUN ra30B;

c(OpPMUPOBAHHOCTh YMEHUN: CaMOCTOSITEIIPHO TUIAHUPOBATh M TPOBOJUTH XUMHYECKHUN
9KCIIEPUMEHT (MPOBEICHUE peakluii HOHHOTO 00MeHa, OTBEPKICHIEe KaYeCTBEHHOI'O COCTaBa
HEOPraHWYECKHUX BEIIECTB, ONPENEICHUE CPEIbl PACTBOPOB BELIECTB C MOMOILBI UHAUKATOPOB,
W3YYCHHE BIMSHUS PA3IHYHBIX (HAaKTOPOB HA CKOPOCTh XHMHUYECKOW pEaKIWH, peIIeHUe
IKCIIEPUMEHTAIBHBIX 3334 1Mo TemMaMm «Mertamibe»y u «Hemerams»y) ¢ coOMIOACHIEM MTPaBUII
Oe3omacHOro obOparieHus C BellecTBaMH U JabopaTopHbIM 000pyAoBaHHEM, (HOPMYIHPOBATH
LeNb HCCIENOBaHUS, TMPEACTaBIATh B pa3iIuyHOW (opme pe3yabTaThl IKCIEPUMEHTA,
AHAJIMU3UPOBATH U OLICHUBATH UX JIOCTOBEPHOCTH;

c(hOpMHUPOBAHHOCTh YMEHHUM: COOIOATh MPaBUiIa MMOTH30BAHUS XUMUYCCKOUW MOCYI0N U
nabopaTtopHbIM 000pyAOBaHUEM, OOpallleHusl ¢ BEIIeCTBAMU B COOTBETCTBHH C MHCTPYKIUSMU
M0 BBIMOJTHEHUIO JTA0OPATOPHBIX XUMHYECKHX OIBITOB, HKOJOTMYECKU IIeTIeCO00pa3HOTO
MOBEJCHUSI B OBITY M TPYIOBOM JESITEIBHOCTH B IEISIX COXPAHEHUS CBOEro 370pPOBBS,
OKPYXAaIoIIel MPUPOJHON Cpeabl M AOCTHKEHUS €€ YCTOMYMBOIO pPA3BUTHS, OCO3HABATH
OMacHOCTh TOKCHYECKOTO JEHCTBHSI HA KUBBIE OPraHU3MBbl OIpPEACIEHHBIX HEOPTaHWYECKHUX
BEILECTB, TOHMUMas cMbIca nokazarens [T1K;

c(hOpMUPOBAHHOCTh YMEHUMN: OCYIIECTBISATH IEJICHANPABICHHBIA MOUCK XHUMHYECKOM
uH(pOpMallMy B pa3lIMYHBIX MCTOYHUKAX (HayyHas U y4yeOHO-HayyHas JHUTepaTypa, CpelcTBa
MaccoBoil uHGopMmaruu, WHTEepHET W JApyrue), KPUTUYECKH aHaIN3UPOBATH XHUMHUYECKYIO

I/IH(I)OpMaI_II/IIO, nepepaGaTLIBaTL €€ U HCIO0JIb30BaTh B COOTBETCTBHUHU C IOCTaBICHHOM yqeGHoﬁ

3agadei.
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TEMATHYECKOE IINTAHUPOBAHHME

10 KJIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne (undposbie)
HanmMeHoBaHMe pa3/ie/ioB U TeM NMPOrpaMMbl KouTtpoJibHbie
n/n Bcero oOpa3oBaTe/ibHbIE
padoThbI
pecypcsbl
Paznen 1. TeopeTuueckue 0CHOBBI OPraHUYeCKOH XUMUM
11 IIpenmer oprannueckoil XuMuu. Teopus CTPOCHUSI OPraHUYECKUX 8 bubnuorexa [JOK
' coequnennii A. M. Bytieposa https://m.eds00.ru/d69df650
Htoro no pazneny 8
Pa3nea 2. Yraesoaopoasl
2.1 [IpenenbHBIC YTIIEBOAOPOIBI — aJKAHBI, ITUKIIOATKAHBI 5 bubmorexa HOK
' pedl Y AOPOA 1 https://m.eds00.ru/d69df650
2.2 HenpenenrnHble yIIIeBOIOPOALL: AJIKEHE]L, aIKAIUECHbBI, AJIKUHEI 14 bubmmorexa LOK
' ped Y POARL: ’ A ’ https://m.eds00.ru/d69df650
bu6mmoreka [IOK
2.3 A 8
POMATHYECKHE YIJICBONIOPOAB! (aPCHEI) https://m.eds00.ru/d69df650
24 [TpupoHbIE HCTOYHUKH YTJIEBOIOPOIOB M MX MepepaboTka 4 bubmorexa HOK
' pupoa Y AOPOR pep https://m.eds00.ru/d69df650
bubmuoreka [JOK
2.5 r 4 1
TOTEHIIPOMSBOAIHE YIIERON0pOAOB https://m.edso00.ru/d69df650
Hroro no pazneny 35

Paznen 3. Kucinopoacoaeprxamue oprannyeckue coeIuHeHust



https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
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bu6mmoreka [IOK
31 Cupret. Derox 1 https://m.edso0.ru/d69df650
KapOoHunbpHbIC COSTMHEHUS: abJACTH Il M KeTOHBI. KapOOoHOBBIE bubnunoreka [HOK
3.2 21
KucinoThl. CiioxxkHbie 3Gupsl. XKupsi https://m.edso00.ru/d69df650
bu6mmoreka [IOK
33 | Vrneson ? hitps://m.eds00.ru/d69df650
Htoro no pazneny 41
Pasnen 4. AzoTconepxaiye opraHudecKue coeMHeHUus
bubmuorexa [JOK
4.1 A A .b 12
MUHPL AMIHOKHEIOTRL. HETI hitps://m.eds00.ru/d69df650
Htoro no pazneny 12
Paspnen S. BeicOKOMOJIEKYISIPHbIE COCAUHEHHUS
bubmuorexa [JOK
1 B
5 BICOKOMOJIEKYJISIPHBIE COSTMHEHUS 6 https://m.edsoo.ru/d69df650
Htoro no pazneny 6
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102



https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
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11 KJIACC
N KosaunuyecrBo yacos DJIEKTPOHHBIE
[
11/-11 HaumeHoBaHue pa3/esioB U TeM MPOrPaMMBbl B Kountposbnbie (uudposbie)
cero padoThbI o0pa3oBaTe/bHbIE
pecypchbl
Paznen 1. Teopernueckue 0CHOBbI XUMUM
11 Crpoenue atoma. [lepuoanueckuii 3akon u [lepuoanueckas cucrema 9 bubnnoreka [JOK
' XxuMH4eckux >aementoB JI. . Menzeneesa https://m.edso0.ru/2dd57f24
bubmunorexa [JOK
1.2 .M 0 11 1
Ctpoenue BemniecTBa. MHOrooOpasue BeIecTB httos://m.edsoo.ru/2dd57f24
bubmuorexa [JOK
1. X 1 1
3 HMHECIHE peakitin o https://m.edsoo.ru/2dd57f24
Htoro no pazneny 39
Paznen 2. Heoprannueckasi xXumust
bu6mmoreka [JOK
2.1 H 1 1
eMeTaLIE 3 https://m.edsoo.ru/2dd57f24
bu6mmoreka [IOK
2.2 M 2 1
CTaLIH 3 https://m.edsoo.ru/2dd57f24
Hroro no pazgeny 54
Pa3nen 3. Xumusa u :ku3Hb
bu6mmorexa [IOK
3.1 MeToapl TO3HAHMS B XUMUH. XHUMUS U )KU3Hb 9 httos://m.edsoo.ru/2dd5 7624
Hroro mo pazueny 9
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 4



https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
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IHOYPOYHOE IINTAHUPOBAHMUE
10 KJIACC

Ne

KoauuecTBO 4acoB

JIeKTPOHHBbIE HU(PPOBHIE

Tema ypoka KonTtpoJbHbie
n/n Bcero o0pa3oBaTe/ibHbIE pecypchbl
padoThI
1 [Ipenmer 1 3HaY€HUE OPraHUYECKON XMMUH, PEJICTABICHUE O 1 bubmmoreka [JOK
MHOT'000pa3uy OpPraHuYECKUX COCTMHCHHM https://m.edso00.ru/3686e6f5
DIEeKTPOHHOE CTPOEHUE aToMa yriiepoia (OCHOBHOE U
2 BO30YKIEHHOE cOCTOsIHUSA ). BasleHTHRIE BO3MOXKHOCTH aTroma 1 bubmmorexa LIOK
Y ' https://m.edsoo.ru/Oce6fd4c
yriaepoaa
3 XuMuyeckas CBsI3b B OpraHM4ECKUX COCTUHEHUSIX. MeXaHU3Mbl 1 bubnuoreka [IOK
o0pa30oBaHMs KOBAJIGCHTHOM CBSI3H, CITOCOOBI pa3phIBa CBsI3eH https://m.eds00.ru/8d39f5c8
bubmuoreka [IOK
4 Teopus cTpoeHust opraHudeckux coequuenuii A. M. byTtieposa 1
P P P A yHIep https://m.eds00.ru/9e595ch8
Bunbl u3oMepun: CTpyKTypHasi, MpOCTPaHCTBEHHAS.
5 DneKTpoHHBIE H3PPEKTH B MOJIEKYJIaX OpPraHUYECKHX 1 bubmmorexa LIOK
p N Y p https://m.edsoo.ru/b0e61661
COCTMHEHU I
5 [IpencraBienue o k1accuPUKAIUN U CUCTEMATHUECKast 1 bubnuoreka [IOK
nomenkinarypa (IlUPAC) opranndyeckux BemiecTs https://m.edsoo.ru/c212dd21
7 Knaccudukanus peaxkiuii B OpraHn4eckoil XUMHUH 1 bubnmorexa HOK
P P https://m.edsoo.ru/ba5706aa
but6mmorexa [IOK
8 CucremaTu3aius 1 0000IIeHNEe 3HAHUH TI0 TEME 1
H H https://m.edsoo.ru/87a37cab
ATKaHBI: TOMOJIOTHYECKHH psif, oomias hopmyna,
but6mmoreka [IOK
9 HOMEHKJIATypa U U30MepHsl, JIEKTPOHHOE U MPOCTPAHCTBEHHOE 1

CTPOCHUC MOJICKYJI

https://m.edso00.ru/25a14636



https://m.edsoo.ru/3686e6f5
https://m.edsoo.ru/0ce6fd4c
https://m.edsoo.ru/8d39f5c8
https://m.edsoo.ru/9e595cb8
https://m.edsoo.ru/b0e61661
https://m.edsoo.ru/c212dd21
https://m.edsoo.ru/ba5706aa
https://m.edsoo.ru/87a37cab
https://m.edsoo.ru/25a14636

© MAOY I'ummuasus Ne 86. PaGouast nporpamma y4eGHOro npeamera
«Xumus (yriayoJeHHslii yposens) 10-11 kiraccebi»

10 DU3NYECKUE U XUMUYECKUE CBOKMCTBA aJIKAaHOB bubamorexa LIOK
https://m.edso00.ru/3137711c
1 Haxoxnenue ankanoB B mpupoje. CriocoObI MOMydeHus 1 bubnmnoreka HOK
IIPUMEHECHHE AJIKaHOB https://m.edsoo.ru/259b0a5b
Huknoankansl: o0mas Gpopmyina, HOMEHKIATypa U U30Mepus,
12 0COOEHHOCTH CTPOEHHUS U XUMUYECKUX CBOMCTB, CIIOCOOBI bubmmorexa LIOK
P ’ https://m.eds00.ru/156730d2
MOJIy4EHHUS U TIPUMEHEHUE
Pemrenue pacu€THbBIX 33724 HA ONPeIeNICHUE MOJICKYJISIPHON
13 (hOopMyJIBI OPraHUYECKOTO BEIECTBA IO MACCOBBIM J0JISIM bubmmoreka [JOK
aTOMOB 3JIEMEHTOB, BXOJISIINX B €ro coctaB. CrucreMaTnu3amnus 1 https://m.edsoo.ru/bf84d8eb
0000111eHNE 3HAHUH I10 TEME
AJIKEHBI: TOMOJIOTHYECKHI psijI, o0mmas ¢popmyia,
14 HOMEHKJIaTypa, JIEKTPOHHOE ¥ TPOCTPAHCTBEHHOE CTPOCHHUE bubmorexa LIOK
pa, P pocIp P https://m.edsoo.ru/273b0ale
Mouekyd. CTpyKTypHasi U LIUC-TPaHC-U30MEPHUS ATKEHOB
15 dusnyueckre 1 XUMHUECKUE CBOIMCTBA alkeHOB. [IpaBuio bubnmnorexa [JOK
MapkoBHHKOBa https://m.edso0.ru/21069ccd
16 CriocoObl TTOTy4YeHUsI ¥ TPUMEHEHNE ATKEHOB bubmmorexa [JOK
Y P https://m.eds00.ru/665dc058
17 [TpakTryeckas pabora Ne 1 mo teme "[lonydenue sTuiieHa u bubmuoteka [IOK
U3Yy4YEeHHE ero CBOMcTB" https://m.eds00.ru/0941eed8
18 Pemenue pacy€THbIX 3a/1a4 Ha ONIPEACICHUE MOJIEKYJIIPHOU bubnuoreka [IOK
(hOpMyIIBI OPraHUYEeCcKOTO BEIECTBA https://m.edsoo.ru/e9ea9921
19 ATKaueHbl: CONPsHKEHHBIC, U30JIMPOBAHHBIC, bubnmnoreka [JOK
KyMyJiipoBaHHble. OCOOEHHOCTH 3JIEKTPOHHOTO CTPOEHUS https://m.eds00.ru/04298c0a
20 XWMHYECKUE CBOMCTBA COMPSKEHHBIX TMEHOB bubmmorexa [JOK
p g https://m.edsoo.ru/e561253d
21 CriocoOpl MoJTy4eHus U IPUMEHEHUE allKaIueHOB bu6muoreka [JOK



https://m.edsoo.ru/3137711c
https://m.edsoo.ru/259b0a5b
https://m.edsoo.ru/156730d2
https://m.edsoo.ru/bf84d8eb
https://m.edsoo.ru/273b0a1e
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AJIKUHBI: TOMOJIOTHYECKHI psifl, o0mas ¢popmyia,

https://m.edsoo.ru/1aa81660

22 HOMEHKJIATypa, 3JIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHUE 1 bubmmorexa LJOK
MOJEKY, (hH3HHECKHe CBOfiCTB https://m.edsoo.ru/68b6cc4c
. bubmuorexa [IOK
23 XUMUYEeCKHEe CBOMCTBA AJIKUHOB 1 https://m.e dsog)l.ru 193493293
24 KauecTBeHHbBIE peakiy Ha TPOMHYIO CBS3b 1 bubamorexa LIOK
https://m.edsoo.ru/7b1c48da
25 CriocoObl Mosy4eHHs U IPUMEHEHUE aJIKUHOB 1 ﬁ::;i?;ﬁ?:g;gﬁia foalea
26 Pemrenue 3amau: pacy€rel o ypaBHEHUIO XUMUYECKOW PEaKIINU 1 bubmmorexa LIOK
https://m.edsoo.ru/5db8e526
27 CucremaTu3aius 1 0000IICHUE 3HAHUH TI0 TEME 1
ApeHbI: TOMOJIOTUYECKUH psll, 001Ias popmysa, HOMEHKIATYpa.
28 DNEeKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHKE MOJIEKYN OeH30I1a 1 bubmmorexa [JOK
U TOJIyOJIa, X (PU3UYECKHE CBOWCTBA https://m.edsoo.1u/a92a7094
29 XHUMHYECKUE CBOICTBA aPEHOB: PEAKIIUU 3aMEILICHUS 1 bubmmorexa [IOK
https://m.edsoo.ru/a44alaed
30 XHUMHUYECKHE CBOICTBA aPEHOB: PEAKIMU TPUCOEIUHEHHUS, 1 bubmuoreka [IOK
OKHCJIEHHE TOMOJIOTOB O€H3071a https://m.edsoo.ru/a44alae4
. bubmuoreka [JOK
31 Oco0eHHOCTH XMMHUECKUX CBOWCTB CTUPOJIA 1 https://m.e dSO(])_.Iru 145018354
39 Pemenue pacy€THbIX 3a/1a4 Ha ONIPENETEHUE MOJIEKYIISIPHOU 1 bubnuoteka [JOK
(hOpMyJIBI OPraHUYECKOTO BEIECTBA https://m.edsoo.ru/53461a2c
33 CriocoObI moITyueH s 1 IPUMEHEHUE apeHOB 1 E;I[?SHZI;T:;(;(?SE £717d09
34 ['eneTnyeckas CBsI3b MEXKIy pa3IMUYHBIMU KIIacCaMU 1



https://m.edsoo.ru/1aa81660
https://m.edsoo.ru/68b6cc4c
https://m.edsoo.ru/23493a93
https://m.edsoo.ru/7b1c48da
https://m.edsoo.ru/a6f9a1ea
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YIJIEBOI0POJIOB

Pacu€rsl 0 ypaBHEHUSIM XUMUYECKUX PEAKLUN.

35 o
CucremaTu3anus 1 00001IeHUEe 3HaHUH TI0 TEME
36 [Tpupoansiii ra3. [lonytHble HE(TAHBIE Ta3bI
37 KameHHBI# yroib ¥ IPOyKTHI €70 EPEepadOTKH bubmorexa LOK
https://m.eds00.ru/69b3398b
38 Hedtb u ciocoOs1 e€ nepepabotku. [IpruMenenne npoaykToB bubmmoreka [JOK
nepepaboTku HEPTH https://m.edsoo.ru/21f9de78
39 I'enernyeckas CBSA3b MEXKAY PA3IMYHBIMU KIIACCAMH
YTIIEBOJOPOIOB
40 ["anoreHonpon3BOAHBIE YIIEBOIOPOIOB: JIEKTPOHHOE bubnnorexa [JOK
CTPOECHUE; PEAKLIUH 3aMEILICHUS TraJloreHa https://m.edso0.ru/82b4d759
41 JleiicTBHe mienoyveii Ha rajJoreHnpon3BoAHbIe. B3auMonelicTBue
JIUTaJIOT€HAIKAHOB C MAarHUEM U IIHHKOM
42 Cucremaru3zanus 1 0000IIEHUE 3HAHUM 110 pa3eny bubmuoreka [IOK
"VYrieBonoposr" https://m.edso0.ru/20e89f22
bubmuorexka [JOK
43 Kountpoabsnas padoraNe 1 mo treme "YriaeBogopoani" https://m.e dsoi_.[ru 195096208
[IpenenpHBIC 0THOATOMHBIC CITUPTHI: TOMOJIOTUICCKUH PS/I,
44 oOmast opmyiia, CTpO€HHUE MOJIEKYJI, U30MEpHUsi, HOMEHKJIATypa, bubmmorexa [JOK
Kaccuukanysi, pu3nvecKre CBOUCTBA hittps.//m.edsoo.rudf4csed
45 XUMUYECKUE CBOMCTBA MPEICTBHBIX OJTHOATOMHBIX CITUPTOB bubmmorexa [JOK
https://m.edsoo.ru/26ee34fe
46 CriocoObI MOJTyYeHUS U IPUMEHEHUE OJTHOATOMHBIX CITHPTOB bubmorexa [TOK
https://m.eds00.ru/484100000000000
47 [IpocTeie 3¢upbl: HOMEHKIIATypa U U30MepHsi, 0COOEHHOCTH bubmuoteka [IOK

(HUBUIECKUX M XUMHYECKUX CBOWCTB

https://m.edsoo.ru/c2c788b2



https://m.edsoo.ru/69b3398b
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MHoroaToMHBIE CIIMPTHI: STUJIICHIJTIMKOJIb U I'NTUIECPHUH, UX

bubnmoreka [IOK

48 (bU3UYeCKre U XMMUYECKHUE CBONCTBA https://m.edsoo.ru/ee4d84aa
49 CriocoOsl MoJTy4eHUs U IPUMEHEHUE MHOTOATOMHBIX CITUPTOB bubmmorexa [JOK
https://m.edsoo.ru/d12e567d
50 ®DeHo: CTpOeHHE MOJIEKYIIbI, PU3NYECKUE CBOKCTBA. bubmmoreka [JOK
TokcuyHOCTH PpeHOIIA https://m.edso0.ru/2ce726f8
. bubmmoreka [JOK
51 XuMuyeckue cBorcTBa (eHoa https://m.e dsoc])_.[ru 1037ca59
Bu6moteka [JOK
52 CrniocoOslI nmosty4eHus U npuMeHenue gpeHomna https://m.e dsog)_.[ru P
53 [IpakTuueckas pabora Ne 2. Pemienue skcnepuMeHTaIbHbBIX bubmmorexa [JOK
3anad no teme "CrnupTsl U peHob" https://m.edsoo.ru/fd0ced09
54 Cucremarusanus 1 0000II€eHHE 3HAHUH 10 TEME ﬁ;lri?;j;f:;(;c]froullim%b%
AJBIETHIBI M KETOHBI: 3JICKTPOHHOE CTPOSHUE KapOOHMITEHOM
55 IpYMIIbI; TOMOJIOTHYECKUE b, 001ast popmyiia, usomepus U bubamorexa LOK
https://m.edsoo.ru/b139beaa
HOMEHKJIaTypa
56 ATNBIEruIbl ¥ KEeTOHBI: (PU3UUECKHE CBOMCTBA; PEAKIIUN bubnnorexa [JOK
MPUCOETUHEHUS https://m.edsoo.ru/c887425c
57 Peakuuu okucieHHs U Ka4eCTBEHHbBIE PEAKIINK ajlbJICTHI0B U bubnnorexa [JOK
KETOHOB https://m.edsoo.ru/a393baa9
58 CriocoOslI MONTy4eHUs albIETHI0B U KETOHOB bubmmorexa TIOK
https://m.edsoo.ru/520d1c51
59 OAHOOCHOBHBIE MpeAeTbHBIE KAPOOHOBBIE KUCIOTHI, bubnuotexa [JOK
O0COOCHHOCTH CTPOCHUS UX MOJIEKYTT https://m.edsoo.ru/fecOb113
60 N3omepust 1 HOMEHKIIaTypa KapOOHOBBIX KHCIIOT, UX bubnuotexa [JOK

¢u3nueckue cBoiicTBa

https://m.edso0.ru/700cc87b
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61 XUMUYECKUE CBOMCTBA MPEAEIbHBIX OJITHOOCHOBHBIX bubnmnoreka HOK
KapOOHOBBIX KHCIIOT https://m.edso0.ru/40e6e0e9
62 Oco0EHHOCTH CBOWCTB MypaBbUHOW KHCIIOThI. MHOTOOOpa3ue bubmmoreka [JOK
KapOOHOBBIX KHCIIOT https://m.edsoo.ru/bb31be71
OcoOeHHOCTH CBOWCTB: HEMPEACIBHBIX H aPOMATUYECKIX
63 KapOOHOBBIX, TMKAPOOHOBBIX, THAPOKCHKAPOOHOBBIX KHCIIOT bubmorexa HOK
P ’ P > AP P ' https://m.eds00.ru/83a08773
[IpencraBuTeny BBICHIMX KaPOOHOBBIX KHCIIOT
64 [ToHsTHE O MIPOU3BOIHBIX KAPOOHOBBIX KHCIIOT bubmorexa HOK
P P https://m.eds00.ru/0d162d9d
65 C11ocoOFI ITOJYYSHHS U IPUMEHEHNE KapOOHOBEIX KUCIOT bubmorexa [IOK
Y P P https://m.edsoo.ru/7c065¢9d
66 CrnosxxHbie 3(UPBI: TOMOJIOTUYECKUH psill, 00mIas Gpopmyna, bubnnorexa [JOK
M30MEpHUs U HOMEHKJIATypa https://m.edsoo.ru/adfffe6d
67 dusnuecKue U XUMHUIECKHE CBOHCTBA A(UPOB bubmmorexa LIOK
P https://m.edsoo.ru/ad6b94b2
Pemenne pacu€THbIX 3a7a4: 10 YPABHEHUIO XUMUYECKON
68 peaKIyu, Ha OTIPE/IeIICHUEe MOJIEKYIIIPHON (OPMYITBI
OpPraHUYECKOTO BEIECTBA
69 ITpakTruyeckas pabora Ne 3. PemieHne sKkcriepuMeHTalbHbIX bubmuoteka [IOK
3agau no Teme "KapboHoBble kuciaoTsl. CinoxHble 3¢upb!” https://m.eds00.ru/486671fb
70 XKupsl: cTpoenue, pusnueckre 1 XMMUYECKHE CBOWCTBA bubmmnoreka HOK
(runpomnu3) https://m.edsoo.ru/al19c5b98
71 Oco0EHHOCTH CBOWCTB KUPOB, COJIEPIKAIINX OCTATKH bubnmnoreka [JOK
HETPEAENbHBIX )KUPHBIX KUCIOT. JKUpsI B npupoe https://m.eds00.ru/b0331922
MBpbL1a KaKk COJIM BBICIIUX KapOOHOBBIX KUCIIOT, UX MOIOIIEe
N bubmuoreka [{OK
72 neiictBue. [ToHATHE O CHHTETHUECKUX MOIOIIUX CPEICTBAX

(CMC)

https://m.edso00.ru/3c566565
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I'enetnueckas cBA3b YIJIIEBOAOPOJ0B U KUCIOPOACOACpKAIIINX

bubnmoreka [IOK

3 OpraHU4YeCKHUX BEIIECTB https://m.edso00.ru/56790c96
74 Pacuérbl o ypaBHEHUSM XUMHYECKUX peaKLuit
75 CucremaTu3aius 1 0000IIeHUE 3HAHUHN TI0 TEME ﬁi{iﬁ;&ti;gﬁ}:gea f2eh
76 OO01mmas xapakTeprCcTUKa YTIIEBOIOB U Kiaccupukamus bubnmnoreka HOK
YIJIEBOJIOB (MOHO-, M- U TIOJIUCAXAPHIbI) https://m.edsoo.ru/7a9693al
77 Mounocaxapuabl: Gpu3HYECKUE CBOMCTBA U HAX0XK/ICHUE B bubnnorexa [JOK
npupoje https://m.edsoo.ru/b4bdda2d
78 [IpumeHneHue rit0K03bl, €€ 3HaU€HUE B )KU3HEAESITEIbHOCTU Bbu6moteka [JOK
opranusmMa https://m.edsoo.ru/5e61122d
79 Jucaxapupl: caxapo3a, MaibTO3a U JIakTo3a. Haxoxaenue B bubnuoreka [IOK
IIPUPOJIE U IPUMEHEHUE TUCAXAPUIOB https://m.edsoo.ru/eb0384e7
80 [Tonucaxapupl: CTpOCHHE MAaKPOMOJIEKYI, (PU3HUECKUE U bubnnorexa [JOK
XUMUYECKHUE CBOUCTBA, IPUMEHEHHE https://m.edsoo.ru/72a04508
81 [TonsATHE 00 NCKYCCTBEHHBIX BOJIOKHAX bubamorexa LOK
https://m.eds00.ru/6216e766
89 Pemenne pacueTHbIX 3a7a4 Ha OIpeIeJICHHE JOIU BhIX0/1a bubmmnoreka HOK
MPOAYKTA PEAKUUU OT TEOPETUYECKH BO3ZMOKHOTO https://m.edsoo.ru/7fde47ef
83 CucremaTu3aius 1 0000IIeHNE 3HAHUN TI0 pa3ieny bubnmorexa HOK
https://m.edso0.ru/08d4364c
84 KontpouabHas padora Ne2 no teme "Kucsiopoacoaep:kamue bu6muoreka [JOK
OpraHuveckKue coeqnHeHus' https://m.eds00.ru/42c6678e
85 AMUHBIL: KJTacCUPUKAIHS, CTPOCHUE MOJIEKYJI, o01mias ¢hopmyra, bubnmnoreka [JOK
M30MepHsi, HOMEHKJIaTypa v (PU3NUeCKHe CBOMCTBA https://m.edsoo.ru/efa7e6ca
86 XUMHUYECKUE CBOICTBA ann()aTHIECKUX aMHUHOB bubmmorexa LIOK

https://m.edsoo.ru/1bc5cf80
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87 AHWIVH: CTPOCHHE aHWJIMHA, 0COOEHHOCTH XUMHUYECKHX bubnmnoreka HOK
CBOMCTB aHUJIMHA https://m.edsoo.ru/39cd21f1
88 CriocoObl ToTy4YeHUs: ¥ IPUMEHEHUE ATH(PaTHICCKUX aMUHOB bubmorexa LOK
https://m.edsoo.ru/eal38763
89 AMUHOKHUCIIOTHI: HOMEHKJIATypa U u3oMepus, puzndeckue Bu6mumoteka [JOK
cBoiicTBa. OTIEIbHbBIC IPECTABUTEIN 0-AMUHOKHCIIOT https://m.edsoo.ru/d1773e80
90 XHUMHYECKHE CBOMCTBA aMUHOKHCIIOT, X OMOJIOTHYECKOE bubnuorexa [IOK
3Ha4YeHHE aMHUHOKHUCIOT. CUHTE3 U TUJIPOJIN3 MENTHIOB https://m.edsoo.ru/77df705a
91 benku kak mpupoIHBIC IOTUMEPHI; CTPYKTYPBI OSJIKOB bubmmorexa [JOK
https://m.edsoo.ru/429e9899
. bubnnorexa [{OK
92 Xumirecine cpofictsa Genkos https://m.eds00.ru/6237306d
A3zoTcozepkaliie reTepouKINIecKue COeIMHEHUSI.
93 HyxenHoBbIe KUCIIOTBI: COCTaB, CTPOEHHUE U OMOJIOrHYecKast bubmmorexa LIOK
https://m.edsoo.ru/521d1431
poib
94 [TpakTuueckas padota Ne 4. PerieHue skcrepuMeHTaIbHBIX bubnnorexa [JOK
3a/1a4 o TeMe "A30TcoeprKaliue oOpraHu4ecKue CoeTMHeHus " https://m.edsoo.ru/8e3c02d1
95 ITpakTruyeckas pabora Ne 5. PemieHue sKkcriepuMeHTalbHbIX bubmmnoreka HOK
3az1a4 1o reMme "Pacnio3HaBaHNe OpraHU4EeCKUX COCIUHEHUIN" https://m.edsoo.ru/bde3fdf6
96 KonTtpouabHas pa6ora Ne3 no teme " A3orcoaepskaiue bubmmnoreka HOK
opraHuveckue coeqnHeHus' https://m.edsoo.ru/ce561bc?
97 OcHOBHbIE OHATHSA XUMHH BHICOKOMOJIEKYJIIPHBIX COETMHEHUN bubmuoreka [IOK
Y METOJIbl UX CUHTE3a —II0JIMMEPU3ALIMS U TTOJTUKOH ICHC AU https://m.edsoo.ru/7aa63ebd
bubnunorexa LIOK
98 [Tnactmacchl. YTunu3zamnus v nepepadoTka IiacTuKa https://m.edsoo.ru/82242e0f
. bubmuoreka [{OK
99 DnacToMephl: HaTypaTbHbBIN CHHTETHYECKHE Kaydyku. Pe3nnHa

https://m.edsoo.ru/246103ec
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100 BousiokHa: HatypajgbHbIe, HCKYCCTBEHHBIE, CHHTETUUYECKUE. 1 bu6muoreka [IOK
[Tonumeps! crienaibHOTO Ha3HAYCHUS https://m.edsoo.ru/5963a601
101 [TpakTrueckas padota Ne 6. Perenue sxcriepuMeHTaIbHBIX 1 bubmmoreka [JOK
3a7a4 no teme "Pacro3HaBaHue miacTMacc U BOJIOKOH" https://m.edsoo.ru/3aebd77a
102 O06o0061IeH e U cHCTeMaTU3allvs U3YYCHHOTO MaTepraa o TeMe 1 bu6muoreka [IOK
"BbICOKOMOJIEKYJIIPHBIE COETUHEHUS " https://m.edsoo.ru/6a22ble8

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 3
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11 KJIACC
KoangecTBO 4acos
Ne
i Tema ypoka KoHTpoJIbHbIE JIeKTPOHHBbIE HU(POBHIE
Bcero paGoTHI o0pa3oBaTeIbHbIE PeCypChl
. b
1 Atom. CocTaB aTOMHBIX sifiep. XUMUYECKUN 31eMeHT. M30Tomb 1 nbmorexa LIOK
https://m.edsoo.ru/59c112ee
2 CTpoeHune DIEeKTPOHHBIX 000JI0UEK aTOMOB, KBAHTOBBIE YHCIIA 1 bubmorexa HOK
p p ’ https://m.edsoo.ru/b4d9fffa
b K
3 Knaccudukanus XuMUIeCKUX JIEMEHTOB (S-, p-, d-, f-omemenTsI) 1 nbmorexa 10
https://m.edso0.ru/61294af9
4 Pacrpenenenue 31€KTPOHOB 10 aTOMHBIM OPOUTAIISAM 1 Bubmiorexa OK
p p p https://m.edsoo.ru/f5f750fe
5 DNeKTpOHHBIE KOH(UTYpAIIK aTOMOB 3JIEMEHTOB B OCHOBHOM H 1 bu6nunorexa LIOK
BO30YKIEHHOM COCTOSTHUU https://m.edso0.ru/8149e846
6 DNeKTPOHHBIE KOH(MUTYPAIIH HOHOB. DIEKTPOOTPULIATENHHOCTh 1 bubnmorera HOK
p yp ' pooTp https://m.edso00.ru/a0764b24
[Tepuoanueckuii 3axon u [lepuoanueckas cucteMa XUMHUIECKIX
7 anemeHToB JI. 1. MenaeneeBa, CBI3b C COBPEMEHHOM TeOopHeH 1 bubnmorexa OK
T ’ p p https://m.eds00.ru/16957c01
CTPOCHHS aTOMOB
3aKOHOMEPHOCTH U3MEHEHHS CBOWCTB XHMHUECKUX dJIEMEHTOB U
8 00pa3yeMbIX MU TIPOCTHIX M CJIOKHBIX BEIIECTB I10 IIam " 1 bubnmorexa LOK
y Py https://m.edsoo.ru/f8468927
neproam
. b
9 CucreMmaruzanys 1 0000IIeHe 3HAHUI 10 TEME 1 nomorexa HOK
https://m.edsoo.ru/8fad2942
10 Buapl xumudeckoit cBs3u. MexaHu3mMbl 00pa3oBaHUs KOBAICHTHOU 1 but6mmorekxa [IOK

cBaA3U. BogoponHas cBsi3b. MeXMONIEKYISIPHBIE B3aUMOICUCTBUS

https://m.edsoo.ru/5a8072af
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BanenTHOCTE 1 BaJIEHTHBIE BO3MOKHOCTH aTOMOB. CBSI3b

11 ANEKTPOHHON CTPYKTYPbI MOJIEKYJI C UX T€OMETPUUECKUM bubmmorexa [JOK
P PYELYP Y P https://m.eds00.ru/3d2ca093
CTPOCHHUEM

12 [IpencraBieHust 0 KOMIUIEKCHBIX COEIMHEHUSX: COCTAaB U bubmmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/8c66b12a

13 BemiectBa MOJIEKYISIpHOTO M HEMOJIEKYJISIPHOTO CTPOEHUs. THUIIbI bubmmoreka [JOK
KPUCTAJUIMYECKUX PELIETOK U CBOMCTBA BEILIECTB https://m.edsoo.ru/e167635b

14 [TonsiTre o nucniepcHbIX cuctemax. [IpencraBienre o KOJUIOUAHBIX bubnnorexa [JOK
pacTtBopax https://m.edsoo.ru/da2c70e4

15 HcTuHHbIe pacTBOPHI: HACHIIICHHBIEC U HEHACHIIICHHBIE, bubmmoreka [JOK
pactBopuMOCTh. KpucTamioruapaTtsl https://m.edsoo.ru/e9ccdd8d

16 Croco0bI BeIpaXXeHUsI KOHIIEHTPALIMH PACTBOPOB buGnuorexa [IOK

P P P P https://m.edsoo.ru/328e653a

17 Pemenue 3a1a4q ¢ HCOJIb30BaHUEM TTOHSITHH "'MaccoBast T0JIs bubnnorexa [IOK
pacTBOpEHHOrO BelecTBa'", "MOJIsIpHas KOHIEHTpaus'" https://m.edsoo.ru/785e0ab4

18 Knaccudukanms 1 HOMEHKJIaTypa HEOPraHUIECKUX BEIIECTB bubmorexa LOK

P P https://m.edsoo.ru/bf9e108d
19 Cucremarusanus 1 0000II[eHIE 3HAHUN 110 TEME bubnmorexa IOK
https://m.edsoo.ru/8d2c6a3a
KonTtpouabnas pa6ora Nel mo remam ""Crpoenue aroma.

20 IMepuoauyeckuii 3akon u [lepuoanyeckasi cucrema bubmuoreka [IOK
xumudeckunx iemenToB [I. U. MenpeneeBa", "Crpoenne https://m.edsoo.ru/70a60aa4
BemecTea. MHorooopasue Bemecrs'

Krnaccudukanys XuMruueckux peakinii B HeOpraHu4eckoi u
21 OpPraHNYeCKON XUMHUH. 3aKOH COXPaHEHH MacChl BEIIESCTB, 3aKOH bubnmorexa LOK
P ' P ’ https://m.edso00.ru/6335cdd2
COXpaHEHUs U MPEBPAIICHUS YHEPTUU TTPU XUMHUUECKUX PEAKIIHIX
22 TennoBsie a3 dekThl XUMHUYeckux peakiuil. TepmMoxumuueckue bu6muoreka [JOK
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YpaBHEHUSA https://m.edsoo.ru/d1db86da
93 Brpluncnenus 1o ypaBHEHUAM XUMHUYECKUX PEAKLIUN U 1 Bu6mumotexa [JOK
TEPMOXUMHUYECKUM YPABHEHUSIM https://m.edsoo.ru/87b13954
24 CKOpOCTh XMMUYECKOHN peakiuu, €€ 3aBUCUMOCTb OT Pa3JIMYHbBIX 1
(dakropoB. Katanus u karanu3aTtopbl
25 ['oMoreHHBIC U TeTEPOTreHHBIE PeaKITUU 1
26 [IpakTuueckas padora Ne 1 no teme "BiusiHue pa3andHbIX 1 bubnuoreka [IOK
(haKkTOpOB HA CKOPOCTh XUMHYECKOH peakiu’” https://m.edsoo.ru/1facaldl
bubnnorexa [JOK
27 OO6parumMbie 1 HEOOpATUMBIEC PeaKIUU. XUMUIECKOE PAaBHOBECHE 1 https://m.e dSO(])_.[ru 130952f95
28 [IpakTuueckas pabora Ne 2 o teme "BiusiHue pa3auuHbIX 1 bubnuoreka [IOK
(haKkTOpOB Ha MOJOKEHUE XUMUIECKOT'O paBHOBECHS " https://m.edsoo.ru/3bf34e17
29 DnexTponuTuyeckas auccoruaiusa. CHUIbHbIE U cialble 1 bubmmoreka [JOK
3eKTpoauThl. CTeNeHb TUCCOUAIUN https://m.edsoo.ru/5f766bdf
30 HNonnoe npousseaenue Boapl. Cpega BOHBIX paCTBOPOB. 1 bubmuoreka [IOK
Bonoponusriit mokazarens (pH) pactBopa https://m.edso00.ru/3966ca89
31 IMaaponus coneit. Peakiuu, mpoTekaromme B pacTBOpax 1 bubnmnorexa [JOK
3JIEKTPOJIUTOB https://m.edso0.ru/09d5a9bd
32 [TpakTyeckas pabora Ne 3 o teme "XuMHUYECKHE PEaKLIUU B 1 bubmmnoreka [HOK
pacTBopax 31eKTPOJUTOB" https://m.edsoo.ru/2e3daeb0
33 OKHCINTENbHO-BOCCTAHOBUTEbHBIE peakiny. Baxkneinme 1 bubnmnoreka HOK
OKHCJIUTENIN U BOCCTAHOBUTEIU https://m.eds00.ru/56226060
34 Mertoa 37eKTpOHHOTO (2JIEKTOHHO-MOHHOT0) Oananca 1 ngs?;j;?:;;(]){r?}:bwl%?
35 DNEeKTPOJIH3 PACTBOPOB U PACIIABOB BEIIECTB 1 bubmorexa I[JOK
https://m.edso00.ru/93fb97d2
36 Pemenue 3amay pa3nuvHBIX TUIIOB 1 bubnuotexa [JOK
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https://m.edsoo.ru/5a859d16

37 Pemenwue 3a1a4 pa3nuyHbIX TUIIOB bubmmorexa LJOK
At p https://m.edsoo.ru/5afa265d
38 CucremaTu3aius 1 0000IIeHHE 3HAHUN TI0 TeMe " XUMUYEeCKue bubnmnoreka HOK
peakuun" https://m.edso00.ru/c161eb85
bu6nmorexa [IOK
39 KontpoabHas pa6ora Ne2 no teme "Xumnueckue peakuun"
P P peaxd https://m.edsoo.ru/a8a0a930
[Tonoxxenue HemetamioB B [lepruogudeckoil cuCTeMe XMMHUYECKHX
bubnuoreka [{OK
40 anemenToB /. 1. MenjeneeBa u 0COOEHHOCTH CTPOCHHUS UX aTOMOB.
. https://m.edsoo.ru/8ca2dcad
du3ndecKue CBOWCTBA HEMETAIIOB
41 AmoTponus HEMETAILIOB (Ha MpUMepe KKCIIOPoa, cepbl, pocdopa bubmmoreka [JOK
U yTJIepo/ia) https://m.edsoo.ru/ef92c91c
42 Bopopona: nmonyuenue, pu3ndecKue 1 XUMUYECKHE CBOKCTBA. Bbu6mmotreka [JOK
IMuapunst https://m.edsoo.ru/0aa8f613
43 ["anmorensl: HaXOXKAEHHUE B IPUPOJIE, CIIOCOOBI MOTYUYCHHS, bubnnorexa [JOK
(bu3UYeCcKre U XUMHUYECKHUE CBOMCTBRA https://m.edsoo.ru/4e223795
44 lNanorenoBonoponasl. BaxHenme Kucaopoacoaepxaime bubmuoreka [IOK
COEMHEHHUS TAJIOTEHOB https://m.edso0.ru/6b3255e6
45 JlaGopaTopHble ¥ IPOMBIIIEHHBIE CITOCOOBI MMOJTYyUYEHHUS TaJIOTEHOB. bubnnorexa [JOK
[IprMeHeHne rajnoreHoB U X COCUHEHUN https://m.edsoo.ru/6971aca4
46 [IpakTuueckas pabota Ne 4. PemeHune skcrepuMeHTAIbHBIX 33/1a4 bubnnorexa [JOK
o teme "["anorensr” https://m.edsoo.ru/8b26fecd
Kucnopon: naboparopHblie U IPOMBIIITICHHBIE CTIOCOOBI MTOTYYESHHUS,
47 ¢dusnueckue u xumudeckue cporictea. O30H. [Ipumenenue Bubnmorexa [IOK
' P https://m.edsoo.ru/c8abc36a
KHCIIOpOJIa U 030HA
bubnuotexa [JOK
48 Oxkcubl ¥ TEPOKCUBI 1

https://m.edso0.ru/5¢8816a0



https://m.edsoo.ru/5a859d16
https://m.edsoo.ru/5afa265d
https://m.edsoo.ru/c161eb85
https://m.edsoo.ru/a8a0a930
https://m.edsoo.ru/8ca2dcad
https://m.edsoo.ru/ef92c91c
https://m.edsoo.ru/0aa8f613
https://m.edsoo.ru/4e223795
https://m.edsoo.ru/6b3255e6
https://m.edsoo.ru/6971aca4
https://m.edsoo.ru/8b26fecd
https://m.edsoo.ru/c8abc36a
https://m.edsoo.ru/5c8816a0
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49 Pemienue 3a1a4 pa3inyHbIX THIIOB bubamorexa LIOK
https://m.edsoo.ru/2b6d8b4b

50 Cepa: HaxOX/IeHHE B IIPUPOJIC, CIOCOOBI MOTyUeHUs, PU3ndecKue u bubnmnoreka HOK
XMMHMYECKHE CBOMCTBA https://m.edsoo.ru/46afael6

bubnmnoreka HOK
>1 Ceporos0pOL, CyJTb P https://m.edsoil.ru/70875999

59 Kucnoponconepxkarnue coenuaenns cepbl. OCOOEHHOCTH CBONCTB bubnnorexa [JOK
CEpPHOU KHUCIIOThI https://m.edsoo.ru/8cfa2548

53 [Tpaktuueckas padota Ne 5. Pemenue skcriepuMeHTaIbHBIX 33124 bubmmoreka [JOK
o teme "Cepa u e€ coequHeHus" https://m.edsoo.ru/Oafb05e4

54 A3OT: HaXOXKJIEHUE B TIPUPOJIE, CIIOCOOBI MOTYICHUS, (PU3HUECKUE U bubnnorexa [JOK
XUMHYECKHUE CBOMCTBA. AMMHAK, HUTPUIbI https://m.edsoo.ru/badd2255

55 Kucnoponcoaepxaiue coequaenus a3ora. OCOOEHHOCTH CBOWCTB bubnnorexa [JOK
A30THOM KUCIIOTHI https://m.edsoo.ru/e2965afe

. bubmuoreka [JOK
56 [IpumeHeHMe a30Ta U €ro COeAMHEHU. A30THbIE y100peHus https://m.edsocl)_.l ru/129f5059

57 docdop: HaxokKAEHUE B IPUPOJIE, CIOCOOBI MOTYyUESHHUS, bu6moteka [IOK
¢usnyeckre 1 xumuyeckue cBoiicta. Pochuast u pochun https://m.edsoo.ru/9a6b43ec

58 Oxkcunbl hocdopa, pochopconepxamue kuciaorsl. Conn bubnnorexa [JOK
(dhochopHOIt KUCTOTHI https://m.edsoo.ru/c7a2d429
59 [Tpumenenue pocdopa u ero coenunennii. Dochopusie ynodpeHus E::[?SJ?/I//I;?:(;(;)(])_.IS/I:ZJ.SO?OEI

60 [IpakTuueckas pabora Ne 6. Pemenune skciepuMeHTalbHbIX 33aa4 bubmuorexa [JOK
o Teme "A30T u pocdop u ux coeguHEeHU" https://m.edso0.ru/8175ac3f

61 Yrinepoa: HaxokIeHUE B MPUPOJIE, ATUIOTPOITHBIC MOIU(DUKAIIHH; bubnuoteka [JOK
¢du3nyeckre 1 XUMHYECKHE CBOMCTBA, TPUMEHEHHUE https://m.edsoo.ru/1eb19f9e

62 Oxcup yrinepona(ll), okcun yrnepona(lV), yronbHast Kuciora u eé€ bu6muoreka [JOK
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COJIN https://m.edsoo.ru/dba58adf
63 Pemrenne 3ama4 pa3InyHbIX THIIOB bubmorexa [IOK
Aatp https://m.eds00.ru/143558ab
64 Kpemuuii: HaxoxJ1eHUE B IPUPOJIE, CIIOCOOBI MOTyUYEHUS, bubnmoreka [JOK
(bU3UYEeCKre U XMMHUYECKHE CBONCTBA https://m.edsoo.ru/3170e7bl
bubnunoreka LIOK
65 Oxkcun kpemaus(1V), kpeMHHEBasT KHCIIOTA, CHIIUKATHI https://m.edsoo.ru/393cdac0
https://m.edsoo.ru/5823cefb
. bubmuoreka [IOK
[TpumeneHne KpeMHUs U ero coenuHeHni. CTEKII0, €ro MoTy4YeHHE,
66 BILILL CTCKIA https://m.edso0.ru/393cdacO
a https://m.edsoo.ru/5823cefb
67 Pemrenne 3aga4 pa3IMYHbIX THIIOB bubmorexa [JOK
lad p https://m.edsoo.ru/b624f801
68 Cucrematusanuusa 1 00001eHre 3HaHUH 10 TeMe "HeMmeTraimisl 1 ux bu6nmorexa LIOK
coeqnHeHus" https://m.edsoo.ru/6e864db5
69 Kontpoabsnas padora Ne3 no teme ""Hemerasiibl 1 UX bubnmnoreka HOK
coequHenus" https://m.edso0.ru/d0484c76
70 Ananu3 pe3yabpTaToB KOHTPOJIbHOH Pa0OTHI, KOPPEKIIUS OIINOOK bubnmorexa HOK
pesy p p - KOPP https://m.edsoo.ru/2b7e9510
[Tonoxxenne metaiuioB B [lepuoandeckoi cucTeEMe XUMHYECKUX
71 351eMeHTOB. OCOOEHHOCTH CTPOEHHUS IIIEKTPOHHEIX 000I0YEK bubmorexa HOK
' P P https://m.eds00.ru/9839c16¢c
aTOMOB METAJIOB
79 O6mwme guznueckue cBoMCTBa MeTaUIOB. [[pMeHeHne MeTauioB B bubnmnoreka [JOK
OBITY ¥ TEXHHUKE https://m.edso0.ru/9839c16¢
bubnunorexa LIOK
73 C .K
1aBel MeTaIIoB. Koppo3us MeTaios https://m.edsoo.ru/51dacad3
74 Pemrenne 3ama4 pa3nuyHbIX TUIIOB buomorexa LIOK

https://m.edsoo.ru/42b872e3
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DIEKTPOXUMHUYECKUN Psijl HAMPsOKeHW MeTaiiioB. O0mue croco0bl

bub6nmoreka [IOK

& MOJy4YEeHUSI METAJIIOB https://m.edsoo.ru/e3de37b6
O6mas xapakrepuctuka meramioB |A-rpynmnsl [lepuoauueckoit

76 CHUCTEMbl XUMUYECKHUX JIEMEHTOB. HaTpuii u kanuii: nojsy4eHue, bubmmoreka [JOK
(bU3UYECKHEe U XMMHUYECKUE CBOMCTBA, TPUMEHEHHUE TIPOCTHIX https://m.edsoo.ru/94eb377a
BELIECTB U UX COCAUHEHUM
O6mas xapakrepuctuka MetayuioB || A-rpynmst [lepuoaunaeckoit

77 CUCTEMbI XUMHUYECKHUX 3JIEMEHTOB. Maruuii 1 KanbLHil: OJy4eHHE, Bbu6mmotreka [JOK
(hU3UYECKHEe U XMMHUYECKUE CBOMCTBA, TPUMEHEHHUE TIPOCTHIX https://m.edsoo.ru/7c3e49c0
BEIIECTB U UX COCAUHEHHIA

78 XKécTtrocTh BOJBI U CLIOCOOBI €€ yCTpaHEHUS buGnuorexa [IOK

https://m.edsoo.ru/c74bfae9

79 AnroMuHUN: TIOMy4YeHue, (PU3NIEeCKHe U XUMHUYECKUE CBOMCTBA, bubmmoreka [JOK
MPUMEHEHUE https://m.edsoo.ru/0e79b266

80 AMpoTepHbIe CBOMCTBA OKCHJIA U THAPOKCHIA ATFOMUHUSA, bubmuoreka [IOK
TUAPOKCOKOMIUIEKCHI aJJFOMUHMS, UX IPUMEHEHNE https://m.edsoo.ru/5d12d318

81 Pemrenue 3aiay pa3nuyHbIX TUIIOB

82 [TpakTuueckas padota Ne 7. PereHue skcriepuMeHTaIbHBIX 33124 bubmuoreka [IOK
1o TeMe "Merauibl raBHbIX oArpymnm" https://m.edsoo.ru/27a4af43

83 OO1m1ast xapakTepucTHKa METaJUIOB NOO0YHbBIX noArpymi (b-rpymm) bubmuoreka [IOK
[Teproanueckoit CUCTEMbI XUMHUYECKHX SJIEMEHTOB https://m.eds00.ru/610d7431

84 DuU3NYECKUE U XUMUYECKUE CBOMCTBA XpOMa U €r0 COEINHEHUN, UX bubnuotexa [JOK
[IPUMEHEHUE https://m.edsoo.ru/9911bef3

85 Baxwueiimme coennHenusa maprania. [lepmanranar kanus, ero but6mmorexa [IOK
OKHCJIUTENIbHBIE CBOMCTBA https://m.eds00.ru/039d69c8

86 du3nyecKkre 1 XMMUYECKHE CBOICTBA JKEJe3a U €ro COCIMHEHUN. bubmuotexa [IOK

[TonmyueHue u NpUMEHEHHE CIUIaBOB JKele3a

https://m.edsoo.ru/1b7f8741
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dusnyeckne ¥ XUMHYECKHE CBOMCTBA MEJH U €€ COeTMHEHNM, X

bub6nmoreka [IOK

87 MPUMEHEHUE https://m.edso0.ru/2bc0f954

88 dusnveckrue 1 XUMUYECKHE CBOMCTBA IMHKA M €0 COSAUHEHUM, MX bubnnorexa [{OK
npuMeHeHue. [ 'uapoKCOKOMIUIEKCH IMHKA https://m.edsoo.ru/b1f2beal

89 [TpakTuyeckas pabora Ne 8. Pemenue skcriepuMeHTaIbHBIX 33124 bubnuoreka [IOK
o Teme "MeTaibl TOOOYHBIX TOATrpyII" https://m.edsoo.ru/a6e352ea

90 Pemenwue 3a1a4 pa3TuIHBIX THIIOB. bubnnorexa [IOK
https://m.edsoo.ru/a8b83d83

01 ?606H1€HI/I€ u CI/ICTeMaTI/ISaI_Ij/I}I M3Y4YEHHOT'0 MaTepuaa o TeMe bu6nmoreka LIOK
Mertaiuibl ¥ UX COEAMHEHUS https://m.edsoo.ru/e91fe975

92 KountpoabsHnas padora Ne 4 mo teme '""Merasibl U X bubmmoreka [JOK
coequnenus" https://m.edsoo.ru/83f63ea3

93 AHanu3 pe3yJabTaToB KOHTPOJIBHOMN pabOThl, KOPPEKIIHS OIIMOOK bubmmorexa [JOK

https://m.edsoo.ru/9ebff2fd

94 Ponp xumun B o0ecrieueHur yCTOMYUBOTO Pa3BUTHS YETIOBEYECTRA. bubmuoreka [IOK
[ToHsTHE O HAYYHBIX METOJAX UCCIEAOBAHNS BEILECTB https://m.edso00.ru/080fe1f0

95 HayuHble npuHIUIBI OpraHu3alMi XUMHUYECKOT0 TPOU3BO/ICTBA. bubmuorteka [IOK
[TpompbiiIeHHBIE CITOCOOBI TTOJTYYSHHS BaXKHEHIITUX BEIIIECTB https://m.edsoo.ru/2e45a44f

96 XUMUYECKOE 3arpsi3HEHUE OKPYIKAIOIIEH CPeIbl U €T0 IMOCIIEICTBUS brbmmorexa [TOK
https://m.edsoo.ru/9f11bf51

97 XuMUA U 300pOBbE YEIOBEKA. JIEKapCTBEHHBIE CPEACTBA bubmmorexa [IOK
https://m.edso0.ru/a6552721
98 Xumug . Pons xumMuu B 00ecrieueHny NUIEBON 0€30I1aCHOCTH ngjﬁ;fg;?ﬁi P——

99 Kocmerndeckne u mapdromepHbie cpecTBa. beiToBas Xumus Bubmmorexa [IOK
https://m.edsoo.ru/da42d5a9

100 XHMHS B CTPOUTENBCTBE. BaskHeWIne CTPOUTENIBHBIE U bu6muoreka [JOK
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https://m.edsoo0.ru/61e69003

KOHCTPYKIIMOHHBIE MaTepuabl

101 Xumus B ceNbCKOM X03siicTBe. OpraHndeckue 1 MUHEpaJIbHbIC 1 bubmmoreka [JOK
ynoOpeHus https://m.edsoo.ru/fd39587d
102 CucremaTu3aius 1 0000IICHUE 3HAHUHN TI0 TEME 1 ﬁ;IKZHE;T:é(;?SEb 979¢70

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 4
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YYEBHO-METOANYECKOE OBECIIEHEHUE OBPA3OBATEJIBHOI'O
IMPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJ151 YYEHUKA

* Xumus, 10 knacce yrayonénnsiit/ ['abpuensa O.C., Octpoymon W.I'., Cnagkos C.A.,
AxmmonepHoe obmectBo «M3natenpcTBO «IIpocBemnieHuey

» Xumus, 11 knacc yrmyonéunsiii / ['abpuensa O.C., OctpoymoB U.I'., Cnankos C.A.,
JIéskun A.H., Axunonepnoe obmectBo «M3narensctBo «IIpocBemenue»

Tabmuupl: [Tepuonnueckas cucrema xumuueckux saemenToB JI. M.Menneneena, Tabimma

PaCTBOPUMOCTH, SHGKTpOXI/IMI/I‘leCKI/Iﬁ PO HAITPSIKCHUA

METOANYECKHUE MATEPUAJIBI U1 YYUTEJIA

https://iro-49.ru/wp-content/uploads/2023/04/Xumus-yrioy0aEHHBIA -YPOBEHbD. -

Peanuszaimsg-tpecosanuii-®I" OC-0cHOBHOr0-00111er0-00pa3oBanus.-MeToan4ecKoe-

nocobue-mis-yunteis.pdf:

https://rosuchebnik.ru/metodicheskaja-pomosch/materialy/predmet-

himiya type-metodicheskoe-posobie/

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
HUHTEPHET

bubmunoreka ITOK https://m.edsoo.ru
https://resh.edu.ru/
https://uchi.ru/ 6u6mmorexa ITOK
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