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HOACHUTEJBHASA 3AIINCKA

Pabovas mporpamma mo XMMHM Ha YpPOBHE cpeaHero oOmiero obpa3oBaHus pa3paboTaHa Ha
ocHoBe PenepasibHOro 3akoHa oT 29.12.2012 Ne 273-®3 «O6 obpasoBanuu B Poccuiickoit
Oeneparuny, Tpe0OBaHUNA K pe3ylbTaTaM OCBOCHHs  (enaepanbHOl  00pa3oBaTeNbHOU
nporpamMmbl  cpenHero obmero o6pazoBanusi(POIl COO), mpeacraBienusix B denepaibHoM
rocyiapcTBeHHOM oOpa3oBareinbHoM crangapte COO, ¢ yuérom Konuenuuu mnpenojaBaHus
yuebHoro mpeamera «Xumus» B 00pa3zoBaTelbHBIX opraHuzauusx Poccuiickoit denepauuu,
peaM3yIoMX OCHOBHBIE 00pa30BaTeNIbHBIE MPOTPaMMbl, 1 OCHOBHBIX MOJIOKeHUN «CTpaTeruu
pasBuTusl Bocniutanus B Poccuiickoit denepanuu Ha nepuon n0 2025 roga» (Pacmopsbkenue
[IpaButensctBa PO o1 29.05. 2015 Ne 996 - p.).

XuMHS Ha YPOBHE YIIyOJIEHHOTO M3YYCHHS 3aHUMAET BaXKHOE MECTO B CUCTEME €CTECTBEHHO-
HayyHOro oOpaszoBanusi ydammxcs 10-11 kmaccoB. M3ydenume mpenmera, peanuzyemMoe B
yCIOBUAX — TU(G(GEPCHIIMPOBAHHOTO, MPOQPIIBHOTO  OOYYCHHs, TPHU3BAHO  OOECICYUTh
0011e00pa3oBaTeIbHy0 U OOIIEKYIBTYPHYIO MOJATOTOBKY BBHITYCKHUKOB IIKOJIBI, HEOOXOIUMYIO
JUISL aJanTalid WX K OBICTPO MEHSIIOIIMMCS YCIOBUSM >KU3HH B COLIMYME, a TakkKe s
MPOJOHKEHUSI O0yYEHHS B OpraHu3alugax npodeccnoHanbsHOro 00pa3oBaHusl, B KOTOPBIX XUMUS
SBIISIETCS. OJTHOM U3 MPUOPUTETHBIX TUCIUILINH.

B nporpamme 1no XMMHUM Ha3HauyeHHE NpeaMeTa «XUMHUS» TOJydaeT MOJpOOHYIO
MHTEPIIPETALIMI0 B COOTBETCTBUM C OCHOBomoyararomumu nosioxxenuamu ProC COO o
B3aUMOOOYCIIOBJIEHHOCTH II€JIeH, COJEpKaHusl, pe3yJbTaTOB O0yUeHUs U TpeOOBaHUM K YPOBHIO
MOJTOTOBKM BBIMYCKHUKOB. CBHUAETEILCTBOM TOMY SIBIISIFOTCSL CJEIYIOIINE BBINOIHSIEMbIE
IpOrpamMMoil Mo XUMHUH QYHKIIHU:

e uHPOPMAIMOHHO-METOIMYECKas, peaju3alus KOTOpoill olecrneynBaeT IOJIyuyeHUe
NpEeCTaBICHUs O LENAX, COAEP)KaHUM, OOLIeH cTparerMu OOydeHUs, BOCHUTAHUSA U
pa3BUTHs OOy4aroIUXcs CPeACTBaMHU IpeIMeTa, M3y4aeMoro B paMKax KOHKPETHOTO
npodus;

e  OpraHU3alMOHHO-IUIAHUPYIOLIAs, KOTOpas MpeayCMaTpUBAET ONpeAeseHUE: MPUHIIUIIOB
CTPYKTYpPUPOBAaHHUS W  TIOCJIENOBAaTEIIbHOCTH  H3Y4YeHHMs ydyeOHOro Marepuana,
KOJIMYECTBEHHBIX M KAueCTBEHHBIX €ro XapaKTepUCTHK; MOIXOJI0B K (POPMHUPOBAHUIO
COJIEp’KaTeIbHOM OCHOBBI KOHTPOJII M OLEHKH 0O0pa30BaTENbHBIX JOCTHKEHUI
o0yyaromuxcst B paMKax HTOTOBOM arTecTaniuu B (OpMe €IWHOr0 roCyIapCTBEHHOIO
9K3aMEHa [0 XUMUH.

[Tporpamma asst yrimyOnEHHOTO 3YUYEHUS] XUMHUH:

e yCTaHABJIMBAeT MHBAPUAHTHOE MPEIMETHOE COJiepKaHue, 00s3aTeIbHOE ATl U3YUYEHUs B
paMKax OTAENbHBIX Mpoduiel, mpeaycMaTpuBaeT pacrpeaeiaeHiue U CTPyKTypUpOBaHUe
€ro 1o KJjlaccaMm, OCHOBHBIM COJIEpKaTelIbHbIM JIMHUSAM/pa3/iesiaM Kypca;

e JaéT INPUMEPHOE paclpelieieHue y4eOHOro BPEMEHH, PEKOMEHIAYEMOro AJIs M3y4eHHs
OTIEIBHBIX TEM;

e IpeIaraeT MPUMEPHYIO IMOCIIEA0BATENFHOCTh U3YUEHHUS YUeOHOTO MaTepualia ¢ y4éToM
JIOTUKH MIOCTPOECHUS Kypca, BHYTPUIIPEAMETHBIX U MEXKIIPEIMETHBIX CBA3EH;

e AT METOAMYECKYI0O MHTEPIPETAlMIO LeJIed U 3a74ad4 W3y4EeHHs IpeaMera Ha
yrIIyONnEéHHOM YpOBHE € YYETOM COBPEMEHHBIX IPHOPHUTETOB B CHCTEME CPEIHETO



oOmiero oOpa3oBaHMs, COIEpPXKATENbHON XapaKTepPUCTUKH IUIAHUPYEMBIX PpE3YyJIbTaToOB
OCBOCHHMS OCHOBHOW 00pa30BaTENbHON MPOrpaMMbl CpeAHEro oOmiero oOpa3zoBaHUs
(IMYHOCTHBIX, METANPEIMETHBIX, MPEIMETHBIX), a TaKKe C y4ETOM OCHOBHBIX BHUJIOB
y4eOHO-TI03HABATEIbHBIX ~JACUCTBUI 0O0ydaromierocs IO OCBOCHHIO  COJICPYKAHHS
npeaMera.

[To Bcem Ha3BaHHBIM MO3ULHUSAM B MPOrpaMMe MO XUMHUHU MPETyCMOTPEHA IIPEEMCTBEHHOCTD C
oOydeHHeM XMMHUU Ha YPOBHE OCHOBHOTrO 00IIero oopazoBanus. 3a mpejaeiaMu yCTaHOBICHHON
IPOrpaMMoOil 0 XUMHUH 00sI3aTeNIbHOM (MHBApUAHTHON) COCTABIISIIOIICH COAEpKaHUS y4eOHOTO
npeaMera «XuMHs» O0CTaéTcss BO3MOKHOCTh BbIOOpA €ro BapHaTUBHON COCTABIIAOIIEH, KOTOpast
JIOJKHA OMPEIeIIATHCS B COOTBETCTBUU C HAIPABJICHUEM KOHKPETHOTO MPOdUiIst 00yueHHs..

B cootBerctBuu ¢ konnentyanbHbIMU nonoxkeHusMu GI'OC COO o Ha3HAYeHHH TPEIMETOB
0a30Boro M yriryOJIEHHOTO ypoBHEW B cucteMe Mud(HEepeHIMPOBAaHHOTO OOYyYEHHUS Ha ypOBHE
cpeaHero oOmero oOpa3oBaHHMS XUMHs HAa YPOBHE YIIyOJIEHHOTO W3YYEHHUS HAIpaBiIeH Ha
pealM3alui0  MPEeEeMCTBEHHOCTH C MOCIEAYIOIIMM JTarloM MOJIYYE€HUS XUMHYECKOIo
o0pa3oBaHMsl B paMKaX M3y4YEHHUS CIHEIUAIbHBIX €CTECTBEHHO-HAYYHBIX U XUMHYECKHX
JTUCIUIUIMH B By3aX M OpraHu3alusx cpeaHero npodeccuoHaibHOro oopasosanus. B a1oil cs3u
U3y4eHHE TMpeaMeTa «XUMHUS» OPHEHTUPOBAHO MPEUMYIIECTBEHHO Ha paclIUpeHue |
yriyOJieHHEe TEOPETUYECKOM M MPAKTHUYECKOM TMOATOTOBKM OOYYarOIIMXCS, BBIOPABIINX
onpeneneHHbIil mpodmiib 00y4eHHs, B TOM YHUCJE C MEPCHEKTUBON MOCIEAYIOMIETO MOTyYeHUs
XUMHUYECKOTro 00pa3oBaHUs B OpraHu3alusx npodeccnonanbHoro oopasosanus. Hapsiny ¢ atum,
B cBere TpeboBanuit ®I'OC COO x miuaHupyeMbIM pe3yibTaTaM OCBOCHHS GeaeparbHON
00pa3oBaTeNnbHOI MPOrpaMMbl CPETHETr0 OOIIero 00pa30BaHUS HU3YYEHHE MpeaMeTa «XHUMHS»
OpPUEHTUPOBAHO TAK)KE HA PEICHHE 3a/1a4 BOCIIUTAHUS U COLIMATTLHOTO Pa3BUTUS 00YJarOIIUXCH,
Ha (OPMHUPOBAHUE Yy HUX OOIICUHTENIEKTYAIbHBIX YMEHU, YMEHUN pallHOHATH3AINH YIeOHOTO
Tpyna ©  OOOOHIEHHBIX CHOCOOOB  JIEATENBHOCTH, HWMEIONIUX  MEXKIUCIUTITHHAPHBIN,
HAaJIPEIMETHBIN XapaKTep.

CocTaBisifoliMMH  TIpeAMeTa «XHUMHUS» Ha YpOBHE YIIyOJIEHHOTO M3Yy4YEHHS SBISAIOTCA
yrayonéHubie Kypcebl — «Oprannueckas xumus» u «OO0Imas U HeopraHuyeckas xumus». [Ipu
OTpe/ieNIieHuU TOJIXO0J0B K OTOOPY M CTPYKTYpHOH OpraHu3ally COAEp)KaHUS 3TUX KYpCOB B
porpaMMe Mo XUMHHU 3a OCHOBY MpUHATHI nojoxeHuss ®PI'OC COO o paznuuusx 0a30Boro u
yIIIyONEHHOTO YPOBHEH M3ydeHUs MpeaMeTa.

OcHoBy coaepxanusi KypcoB «Opranudeckass xumusi» U «OO01as U HeopraHu4IecKast XUMHUsH)
COCTaBIISIET COBOKYITHOCTH MPEAMETHBIX 3HAHUW U YMEHUH, OTHOCSIIUXCS K 0a30BOMY YPOBHIO
M3YYEeHUS TpeaMeTa. ITa CHCTeMa 3HAaHUM TONydaeT OMpeleNéHHOE TEOPETHUECKOe
JIOTIOJTHEHWE,  TIO3BOJISIFOIIEE  OCO3HAHHO  OCBOWTH  CYNIECTBEHHO  Oonmpmmil  00BEM
dakTomornueckoro Marepuaia. Tak, Ha yriyOJI€HHOM ypOBHE M3y4deHHUs TpeaMeTa odecredeHa
BO3MOXHOCTb 3HAUUTCIIBHOTO YBCIIMYCHUSA 00béMa 3HAHUNW O XUMHYECKHX DJJIEMEHTax U
CBOWCTBaX MX COCIMHECHUIN HAa OCHOBE PACHIMPEHHs W YrIIyOJICHUs MPEACTaBICHUNH O CTPOCHUU
BEIIECTBA, XUMUYECKOW CBSI3U W 3aKOHOMEPHOCTSIX MPOTEKAHUS PEAKIUN, PACCMAaTPHUBACMBIX C
TOYKH 3PCHUMA XUMHUYECKOU KMHETHUKH U TCPMOJUHAMUKHU. I/I3yquHe INCpUOANYCCKOro 3aKOHa U
[lepuonuueckoil  cHCTEMBl ~XUMHUYECKHMX  JJEMEHTOB  0Oa3upyeTcss Ha  COBPEMEHHBIX
KBAHTOBOMCXAHUYCCKUX MPCACTABJICHUAX O CTPOCHUHN aTOMa. XuMHU4ecKas CBI3b 06'L$ICH$IGTC$I C



TOYKU 3pEHMs] PHEPreTMYECKUX M3MEHEHUH mnpu e€ oO0pa3oBaHMM M PA3pPYyLICHUH, & TaKKe C
TOYKM 3pEHUS MEXaHM3MOB €€ oOpazoBaHus. l3ydeHue THUIOB pEaKIUil JOINOJIHAETCS
(dopMupoBaHUEM NPEACTABICHUH 00 NIEKTPOXUMUYIECKUX MIPOLIECCaX U JIEKTPOJIN3E PACILIABOB
U pacTBOPOB BEUIECTB. B Kypce OpraHMyeckod XHMHMHM IIPU PACCMOTPEHUU PEaKLMOHHOU
CHOCOOHOCTH COCMHEHUH ylenseTcss 0co00e BHUMaHHE BompocaM 00 3J1eKTPOHHBIX 3 dekrax,
0 B3aMMHOM BJIMSIHUM aTOMOB B MOJICKYJIaX U MEXaHU3MaX peaKLuil.

Oco0oe 3HaueHHWE HMEET TO, YTO Ha COJAEpKAHME KYypCOB XHUMHUU YIIIyONEHHOTO YpPOBHS
U3YYEHHUS U1 KJIAccoB ompeaenéHHoro npoduis (riaaBHbIM o0pa3oM Ha HX CTPYKTYpY H
XapakTep JONOJHEHHH K 00Iel crucTeMe MpeIMEeTHBIX 3HAHUI) OKa3bIBAIOT BIHMSHUE CMEXHbBIC
npeaMmertsl. Tak, HampuMmep, B COAEpP)KaHUM TpeAMeTa s KJIacCOB XHUMHUKO-(H3UUECKOTO
npodwiiss 00JbIIOE 3HAYCHHE OYAYT MMETh AJIEMEHTHl y4eOHOTO Marepuaia 1o oOIIel XUMUH.
[Ipy u3yyeHum npeaMera B JaHHOM CIy4yae akLEHT OyJeT ciaenaH Ha OOIIHOCTh METOJ0B
MIO3HAHMS, OOIIHOCTh 3aKOHOB M TEOPUH B XMMHH U B (DU3HMKE: aTOMHO-MOJIEKYJISIpHAsT TEOpUs
(MonexynsipHas Teopus B (U3MKE), 3aKOHBl COXPAHEHHS MAacChl W DHEPrHH, 3aKOHBI
TEPMOJMHAMHUKH, SJIEKTPOJIHN3a, IPEACTABICHUS O CTPOSCHUH BEIIECTB U JIPYToe.

B 10 xe BpeMs B colep)KaHMM NpeaMeTa AJIs KJIACCOB XHMMHUKO-OMOJOrMYECKOro mnpoduis
OonblIMi yaenabHbIN Bec OyIeT UMeTh OpraHuueckas XuMus. B 3Tom ciydae mpenocraBisiercs
BO3MOXHOCTB JIJIs1 60s1ee 00CTOSATEIIEHOTO PACCMOTPEHHSI XUMHUYECKOW OpraHU3alny KISTKH KaK
OMOJIOTUYECKOH CHUCTEMBI, B COCTaB KOTOPOW BXOZST, K MpPUMEPY, TaKue CTPYKTYpHbIE
KOMIIOHEHTbI, KaK JIMINHJbI, O€JKH, YIJIeBOJbI, HYKJIEHHOBBIE KUCIOTHI U Jpyrue. Ilpu 3tom
3HaHUSA O COCTaBE M CBOMCTBAx IpPEACTaBUTEIEH OCHOBHBIX KJIACCOB OPraHMYECKUX BEIIECTB
CJIy’KaT OCHOBOM JUI M3y4eHHsI CYIIHOCTH MPOLECCOB (POTOCUHTE3A, IbIXaHUS, TUILEBAPEHUSL.

B nutane ¢popmMupoBaHUS OCHOB HayYHOI'O MHPOBO33PEHHsI, OCBOCHHs OOIIEHAayYHBIX METOJIOB
MIO3HAHUS U ONBITa INPAKTUYECKOTO NPUMEHEHMsI HAy4yHBIX 3HAHMHM M3ydeHHE IpeaMeTa
«Xumus» Ha yr1yOnéHHOM YpOBHE OCHOBaHO
Ha MEXIPEAMETHBIX CBA3SX C Y4eOHBIMH INpeAMEeTaMM, BXOISAIIUMH B COCTaB HPEIMETHBIX
obnacreli «EcTecTBeHHO-HayuHble IpeaMeThl», «Marematuka U uH@opmatuka» M «Pycckuit
A3BIK U JIUTEPATypay.

[Tpu n3ydyeHun y4eOHOTO MpeaMeTa «XUMUs» Ha YriyOJ€HHOM ypOBHE TakKe, Kak Ha YpOBHE
OCHOBHOTO W cpeaHero odmero oopasoBaHusi (Ha 0a30BOM ypOBHE), 3a/aueil MepBOCTEIICHHON
3HAUUMOCTH SBIIAETCS (OPMUPOBAHHE OCHOB HAayKH XHMMHH Kak oOO0JacTH COBPEMEHHOTO
€CTECTBO3HAHHUS, TIPAKTHUYECKON JEATEIHHOCTH YETOBEKa U OJHOTO M3 KOMIIOHEHTOB MHPOBOM
KyJIbTYphl. Pemienue 3Toi 3agaun Ha yriayOJI€HHOM YpOBHE M3Y4YEHHS MpEAMeTa MpearnoiaracT
pean3annio TaKuX IeNeH, Kak:

e (GopMHpPOBAaHKE MPEICTABICHUN: O MaTePUATHLHOM €IMHCTBE MHPA, 3aKOHOMEPHOCTSIX U
MMO3HABAEMOCTH SIBICHUH Iprupoabl, 0 MECTEC XUMHU B CUCTEMEC €CTCCTBCHHBIX HAYK U eé
BeAylieil ponu B 00ECNEYeHWH YCTOWYMBOIO Pa3BUTHS YEJIOBEUECTBA: B PEIICHUU
mpoOJIeM HSKOJIOTMYECKOM, DHEPreTUYECKONM W THIIEBOW OE30MacHOCTH, B Pa3BUTHHU
MCIUIIUHBI, CO3AaHNU HOBBIX MAaTCPpHUaJIOB, HOBBIX HCTOUYHHUKOB 3HCPTHHU, B 066CH6‘I€HI/II/I
palMOHATIBHOTO MPUPOJOINOIb30BaHUsA, B (DOPMUPOBAHMHM MHPOBO33pPEHUS U 0OIIeiH
KYJIBTYPBl YEJIOBEKa, a TAaKXKe JKOJIOTUYECKH OOOCHOBAHHOTO OTHOIICHHUS K CBOEMY
3/10pOBBIO U IPUPOJIHOM CpENE;



e OCBOCHHME CHCTEMBl 3HAHUHM, JEKAUX B OCHOBE XHMMHMYECKOM COCTABIIAIOIIEH
€CTeCTBEHHO-HAYYHOW KapTHHBI MHpa: (GyHAAMEHTAIBHBIX MOHSATHHA, 3aKOHOB U TEOPHUI
XUMHUH, COBPEMEHHBIX IIPEICTABICHUM O CTPOECHHUM BEIECTBA HA Pa3HBIX YPOBHAX —
aTOMHOM, HWOHHO-MOJIEKYJISIDHOM, HAaJAMOJIEKYJISIPHOM, O TEPMOJAMHAMMYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTAX IPOTEKaHUs XMMHMYECKUX PEAKLUUN, O XUMHUYECKOM
pPaBHOBECHM, pacTBOpax W JUCIEPCHBIX CHUCTEMax, 00 OOLIMX Hay4yHbIX MPUHIMIAX
XUMHUYECKOI0 IIPOU3BOJICTBA;

e (dopMmupoBaHue y OOy4yarOIIMXCsl OCO3HAHHOTO IIOHUMaHHUA BOCTPEOOBAHHOCTH
CHUCTEMHBIX XMMMYECKMX 3HaHMH [ OOBACHEHMs KIIOYEBBIX HAeH M 1pobdiem
COBPEMEHHOM XMMMH, JUIsi OOBSCHEHUS U IPOTHO3UPOBAHUS SIBICHUH, HMMEIOIIUX
€CTECTBEHHO-HAY4YHYIO IIPUPOJy; TPAMOTHOI'O pEIICHUs IPoOJieM, CBA3aHHBIX C XUMHEH,
IPOrHO3UPOBAHMS, aHalIM3a M OLEHKUM C MO3ULUH 3KOJOTMYECKOW Oe30MacHOCTH
NOCIEACTBUM OBITOBOM M IMPOWU3BOJCTBEHHOW MAEATEIBHOCTH YEJIOBEKAa, CBA3AHHOU C
XMMHUYECKHM ITPOU3BOICTBOM, HCIIOJIb30BAHUEM U MEPepabOTKON BEIIECTB;

e yriyOJieHME NPEACTAaBICHUH O HAy4YHbIX METOAAX [03HAHMUs, HEOOXOAUMBIX JUIs
nproOpeTeHnsl yMEHU OPUEHTHPOBATHCA B MUPE BELIECTB U OOBACHEHHS] XUMHUYECKUX
ABJICHUH, IMEIOIIUX MECTO B IPUPOJIE, B IPAKTUUECKOMN IEATEIBHOCTH U IIOBCEIHEBHOMN
JKU3HHU.

B mnane peammzanuy TepBOOYEPENHBIX BOCIUTATEIBHBIX M Pa3BUBAIOMIMX (DYHKIMNA
[IEJIOCTHOW CHCTEMBI CPEIHEro OO0Iero oO0pa30BaHUS TPU H3YyYSHUH MpeaMera «XUMHUsS» Ha
yrIyoJIEHHOM YpOBHE 0COOYIO aKTyaJbHOCTh TPHOOPETAIOT TAKUE LIETTH U 3a]]a4H, KaK:

e BOCNHTaHHE YOEXKIEHHOCTH B IO3HABAEMOCTH SIBJICHUN MPUPObI, YBAXKEHHUS K MPOLIECCY
TBOpPUYECTBA B OONACTH TEOPETUYECKMX U TMPHUKIAJHBIX HCCIEAOBAaHUNA B XHUMHUH,
(dbopMHpOBaHHE MUPOBO33PEHUS, COOTBETCTBYIOLETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HAYKH;

e pa3BUTHE MOTUBAIMM K OOYyUEHHIO M IO3HAHHUIO, CIIOCOOHOCTEW K CaMOKOHTPOJIO U
CaMOBOCIIUTAHHIO Ha OCHOBE YCBOCHHS OOIIEUEITOBEUECKUX [IEHHOCTEH;

® Pa3BUTHUC MO3HABATCIIBHBIX MHTCPECOB, MHTCIIJICKTYAJIbHBIX U TBOPYCCKUX cnocobOHocTel
oOyuaronuxcsi, popMUpOBaHUE Y HUX CO3HATEIBHOIO OTHOIICHUS K CaMOOOPa30BaHUIO U
HEMPEPHIBHOMY O0pa30BaHUIO KaK YCIOBHUIO YCIEHNTHOW mMpodecCHOHATBHOU U
OOIIIECTBEHHON JEATeNbHOCTH, OTBETCTBEHHOIO OTHOIIEHUS K CBOEMY 3/I0POBBIO H
NOTPeOHOCTH B 3/I0pOBOM 00pa3e KU3HH;

e (dopMupoBaHME€ YMEHMH M HaBBIKOB Pa3yMHOI'O IPHUPOJOIOIB30BaHUS, pa3BUTHE
HKOJIOTUUECKOM  KYyJbTYpbl,  NPHOOpETeHHE  OmbITa  OOIIECTBEHHO-TIOJIE3HOM
IKOJOTHYECKOH JIeATEITHFHOCTH.

OO111ee yuCII0 YacoB, MPEAYCMOTPEHHBIX ISl M3YUYEHUs XUMUU Ha YriyOJeHHOM ypoBHE B 10-
11 KJIaccax — 204 yaca (o 3 gaca B HEJIENI0).



COILEPKXAHUE OBYYEHUA

10 KJIACC
OPITAHUYECKASA XUMUA

TCODCTI/I‘IGCKI/IG OCHOBBI ODFaHH‘IGCKOﬁ XUMHU.

IIpenmer u 3HaueHUE OPraHUYECKOM XUMUHM, NPEACTABICHUE O MHOI000pa3HuHu OpraHUYeCKUX
COCIMHEHUM.

DJNEeKTPOHHOE CTPOEHUE aTOMa YIjepoJia: OCHOBHOE M BO30YKIEHHOE COCTOSIHUS. BalleHTHbIE
BO3MOYKHOCTH aToMa yriepoja. XHUMHYECKas CBA3b B OPraHUYECKUX COCIMHEHMSAX. THIIbI
ruOpuIu3any aTOMHbIX opOuTaneil yriepoaa. MexaHn3Mbl 00pa30BaHMs KOBAJIEHTHOH CBS3U
(oOMEeHHBI M JOHOPHO-AKIENTOPHBIN). THIBI MepeKphIBaHUS aTOMHBIX OpOuTaneidl, 6- U 7-
cBa3u. OpuHapHas, JBoWHAs W TpoilHas cBaA3b. CnocoObl pa3pblBa CBsA3eH B MOJIEKYJIax
opranuveckux Bemects. [loHsTHE 0 CBOOOAHOM panukaie, Hykjaeopuie U dIeKTpodue.

Teopus crpoeHuss opranmdeckux coeauHeHuii A.M. DbyrtiepoBa UM COBpEMEHHBIE
IPEJICTaBICHUS O CTPYKTYPE MOJIEKYJ. 3HAUEHUE TEOPUU CTPOEHUSI OPraHMUYECKUX COEIUHEHUM.
Mosnekynsipable U cTpyKTypHble (opMyibl. CTpyKTypHblE (QOPMYNBI pPa3IUYHBIX BHJOB:
pa3BépHyTas, COKpall€HHas, ckenerHas. M3omepusa. Buuael wu3omepum: CTpyKTypHasd,
IPOCTPaHCTBEHHAs. OJEKTpOHHBbIE 3((EKTbl B MOJNEKYJIax OpPraHUYECKHX COCIUHEHUH
(MHIYKTUBHBIA U ME30OMEPHBINA dPPEKTHI).

[IpencraBnenue o kiaccuuKanuu opraHudeckux BemecTB. IloHsaTue o ¢GyHKUMOHATBHOMN
rpynne. 'omonorus. I'omonoruueckue paael. Cuctemarnueckass HOMEHKIIATypa OpraHu4ecKuX
coeaunenuit (IUPAC) u TpuBnasibHble Ha3BaHUSI OTJEJIbHBIX PEICTABUTEICH.

OcobeHHOCTH U KIacCU(UKAIUs OPraHUYECKUX peakiuil. OKUCIUTENIbHO-BOCCTAHOBUTEIbHBIE
peaKuy B OPraHUYECKON XUMUH.

OKCHEepUMEHTAJIbHBIE METOJbl M3yYEHUS BELIECTB M MX MpEBpalllEeHUH: O3HAKOMJIEHHE C
oOpa3laMu OpraHM4ecKuX BELIECTB W MaT€pUallaMUd Ha UX OCHOBE, OIBITHI MO MPEBPAIICHUIO
OpPraHMYeCKHUX BEIIeCTB MpU HarpeBaHuu (MJIaBieHUe, OOyIJIMBaHHE W  TOpPEHHE),
KOHCTPYHPOBAHUE MOJEIIEH MOJIEKYJI OPTaHUYECKUX BEILECTB.

YTraeBoaopoasI.

Ankanbl. ['omonornueckuii psin ankaHoB, oOmias ¢Gopmysia, HOMEHKIATypa U H30MEpHs.
DJEeKTPOHHOE M MPOCTPAHCTBEHHOE CTPOSHHE MOJIEKYN AJIKAHOB, Sp3-TMOpUIM3AIMs aTOMHBIX
opOuTaneit yriepoaa, o©-CBsi3b. DU3NUYECKHE CBOMCTBA aJIKAHOB. XHWMHYECKHE CBOMNCTBA
QJIKaHOB: PEAKUUU 3aMEIIEHUs, HM30MEpHU3aluu, NETUIPUPOBAHMS, LUKIN3aLUU, MHUPOJIU3a,
KpekuHra, ropenus. lIpeacraBneHue O MeXaHM3ME peaklUUid paJuKaIbHOTO 3aMelleHUs.
Haxoxnenue B npupozae. CriocoObl osydeHns U IPUMEHEHUE aJTKaHOB.

Huxnoankansl. OOmas (opmyna, HOMeHKIarypa U uzomepus. OCOOCHHOCTH CTPOCHHS U
XUMHUYECKHX CBOMCTB MasbIX (IMKJIONPOINAH, HMKIOOYyTaH) M OOBIYHBIX (LIMKIIOMEHTaH,
IUKJIOTeKCaH ) [UKI0anKaHoB. CriocoObl MOTy4YeHUs U TPUMEHEHHUE [IUKI0AIKaHOB.

Ankensl. ['omonoruueckuii psa ajakeHoB, oOmas ¢Gopmyna, HOMEHKJIATypa. DJIeKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJl AalIKeHOB, Sp2-TUOpHAM3alMs aTOMHBIX oOpOuTanen
yriepoja, 6- U n-cBa3u. CTpyKTypHas U TeoMeTpuueckas (Iuc-Tpanc-) uzomepus. dOusznueckue
CBOWCTBAa aJIKEHOB. XWMHYECKHE CBOWMCTBA: PEAKIUH MPUCOCAUHEHHUS, 3aMEIICHUS B O-
MIOJIOKEHUE IIPU JBOMHOW CBA3M, NonuMmepusauuu U oxkucieHus. [IpaBmiio MapkOBHHMKOBA.
KauecTBeHHble peakiyy Ha ABOWHYIO CBS3b. CIIOCOOBI MOTY4YEeHUS U TPUMEHEHHUE aJIKeHOB.

AnKaaueHsl. Knaccuduxanums aJKaJueHOB (conpspkEHHBIE, M30JIMPOBAHHBIE,
KyMynupoBaHHble). (OCOOEHHOCTH JJIEKTPOHHOTO CTPOEHHSI M XUMHUYECKHMX CBOMCTB
conpsikE€HHBIX IueHoB, 1,2- u 1,4-npucoenunenue. llonmumepusanus conpspKEHHBIX AMEHOB.
CrniocoOblI noy4eHus U NIpUMEHEHNE aJIKaIueHOB.




Anxunsl. ['omonoruueckuii psia alkuHOB, oOmias ¢Gopmynina, HOMEHKJIATypa U H30MEpHs.
DONEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJ AJIKMHOB, SP-THOpUAM3AINS aTOMHBIX
opOutaneit yrinepona. dusmyeckue CBOICTBA aNKMHOB. XHWMHUYECKHE CBOMCTBA: PEAKIUU
MPUCOECIUHEHHMS], TUMEPU3ALMN U TPUMEPHU3aLNU, OKUCIeHUs. KucaoTHbIe CBOMCTBA aJIKUHOB,
UMEIOIMX KOHIIEBYIO TPOWHYIO CBsi3b. KauecTBEHHbBIE peakuuu Ha TPOHHYIO CBA3b. CrocoObI
MOJIy4EHUSI U IPUMEHEHUE AIIKUHOB.

ApoMaTtudeckue YriieBoAoposl (apeHsl). ['omosioruueckuii psii apeHoB, oOmias ¢opmyina,
HOMEHKJIaTypa U M30Mepus. DIECKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJbl OeH301a.
®uznyeckue CBOWCTBA apeHOB. XMMHUYECKHE CBOMCTBAa O€H30Ja M €ro roMOJIOIOB: pEeaKLuu
3aMenieHus] B OCH30JIbHOM KOJbIIE W YIJIEBOJOPOAHOM pajuKaje, pPeaKkiHH MPUCOSAUHEHUS,
OKHCIIEHHE TOMOJIoroB Oen3omna. Ilpeacrasienue 00 opueHTHPYIOLIEM IEHCTBUU 3aMECTHTEICH
B OCH30JIbHOM KOJIbIIE Ha MpUMEpe aJKUIbHBIX PAJAUKAIOB, KapOOKCUIBHOM, THAPOKCUIBHOM,
aMUHO- U HUTPOTPYIIBI, aTOMOB rajoreHoB. OCOOEHHOCTHM XMMMUYECKHUX CBOICTB CTHpOJIA.
[Tomumepuzamuss  ctuposna. CrnocoObl  MOMyYeHUS W NPUMEHEHHE  apOMaTHYECKUX
YTJIEBOJOPOIOB.

[Ipuponnsiit ra3. [lonytHeie HedTaHbIe Ta3sl. HegTh 1 €€ mpoucxoxaenue. KameHHbIN yromib
U TpPOAYKTHl ero mnepepaboTku. CrocoObl mepepaOboTKu HePTH: MEeperoHka, KPeKUHT
(TepMHUYECKHi, KaTaTUTHYECKHii), pudopmuHr, nupoiu3. [Ipogykrer nepepaboTku HedTH, UX
[IPUMEHEHNE B IPOMBIIIJIEHHOCTH U B OBITY.

['eneTnueckas CBSI3b MEXIY Pa3IMYHBIMU KJacCaMH YIJI€BOJIOPOJIOB.

DNEKTPOHHOE CTPOEHUE rajJOreHIPOU3BOAHBIX YIIEBOI0POAOB. Peakiiny 3aMenieHus rajoreHa
Ha  TUAPOKCOrpYIIly, HUTPOrpYyIIly, [HUAHOTpyNIy, aMuHorpymmy. JlelictBue  Ha
TaJIOTEHIIPOU3BOJIHBIE  BOJHOTO UM  CHUPTOBOrO pacTtBopa MEnodyu. BzaumopelictBue
JUTaJIOTEHAJIKAHOB C MAarHueéM M LMHKOM. [IoHsATHME O METamIoOpraHMYecKHX COEOUHEHMSIX.
Hcnonp30BaHne TaloreHNpOU3BOJHBIX YIJIEBOJOPOAOB B OBITY, TEXHHUKE M TIpU CHHTE3E
OpPraHMYECKUX BEILECTB.

Oxcnepumenmanvhvie Memoobl U3V4eHUs Geuecmes U ux npespaujenuii: n3ydeHne (pusndaeckux
CBOWCTB yTIJI€BOJOPOAOB (PaCTBOPUMOCTH), KAUECTBEHHBIX PEaKIUil yriieBOIOPOIOB PA3INYHBIX
KjaccoB (oOeciBeurBaHNe OpPOMHOM WM HOAHOM BOJBI, PAcTBOpa IEpMaHraHaTa Kajus,
B3aUMOJIEIICTBHE alleTUJIeHa C aMMHayHbIM pacTBopoM okcupaa cepebdpa(l)), kadecTBeHHOE
oOHapyXeHHe YriiepoJa M BOAOPOJAa B OpPraHMYECKUX BEUIECTBAX, IMOJyYEHUE HTHIIEHA U
U3y4eHHE €ro CBOICTB, O3HaKomiieHHEe ¢ KoyutekuusaMmu «HedpTtb» u «Yroaws», ¢ obpazuamu
IJIaCTMacC, KaydykOB M  PE3UHBl, MOJEIMPOBAHHWE  MOJEKYJ]  YIJIEBOAOPOJIOB U
raJIOT€HIIPOU3BOIHBIX YIJIEBOJOPOJIOB.

KI/ICJ'IODO)ICOJIGD)KaH_II/IC OpPraHnu4dYcCKUeE COCANMHCHUS.

[Ipenenbabie 0HOATOMHBIE CTUPTHI. CTpOCHME MOJIEKYIN (Ha MpUMEPEe METaHOJa U ITAaHOJA).
[omonorunyeckuit psn, oOmas Qopmyrna, u3oMepus, HOMEHKJIATypa | KiIacCUpUKaIUA.
dusnyeckue cBONCTBA NpeaACIbHBIX OJHOATOMHBIX CIIMPTOB. BOJIOpO)IHBIe CBiA3HU MCXKIAY
MOJIEKYJIaMH ~ CIIUPTOB. XHMMHUYECKHUE CBOMCTBA: pEaKIMH 3aMEIIEHHUs, Jeruaparaluu,
OKUCJICHUA, BSaHMO}IeﬁCTBHe C OpraHNM4YC€CKUMHU U HCOPraHNYCCKUMU KHUCIIOTaMH. KauectBennas
peakuus Ha OJIHOATOMHbIE CHUPTHI. [[elicTBUE 3TaHONa M METaHOJIA HAa OPraHM3M YeJOBEKaA.
CrniocoOblI MoTy4eHus U IPUMEHEHUE OJJHOATOMHBIX CIIUPTOB.

[Ipocteie 3¢dupsl, HOMeHKIaTypa U u3oMepus. OcoOEHHOCTH (U3NYECKUX M XUMUYECKUX
CBOMCTB.

MHoroatoMHbIE CIIUPTHI — 3TUJICHTJIMKOJIb U TTIMLCPUH. dusnueckre 1 XUMUYECKHUE CBOMCTBA:
peaKuu 3aMelleHus, B3aUMOJEHCTBUE C OPraHMYeCKUMH U HEOPraHWYECKHUMH KHCIIOTaMU,
KauCCTBCHHAA pPCAaKIMd HAa MHOTI'OATOMHBIC CIIUPTHI. HpeIICTaBJICHI/Ie 0O MCXAaHHU3MCE peaKLII/IfI
HyKJIeopmipbHOrO 3amenieHus. JleiicTBue Ha opraHu3M dYenoBeka. CHocoObl TOJNYYECHHS U
MPUMCHCHUC MHOT'OAaTOMHBIX CITUPTOB.




®enon. CTpoeHHE MOJICKYJbl, B3aUMHOE BIIMSHHE THAPOKCOTPYMIBI U OCH30JBHOTO SJIpa.
®usnveckue cpoiicTBa (heHona. OCOOCHHOCTH XMMHUYECKHMX CBOWCTB (heHoma. KauecTBeHHbBIS
peakimu Ha Qeron. TokcmuHocTh (eHonma. CrocoObl TMOMydeHHWs W NpUMEHeHHe (eHoa.
®enonpopManbaeruaHas cMoa.

KapOoHubpHBIE COSTMHEHUS — ANBJICTHIBI M KETOHBL. DJIEKTPOHHOE CTPOCHUE KapOOHWIBHOM
rpynnbl. ['omonorudeckue psiabpl anbIerHJoB U KETOHOB, oO0mas Qopmyna, uzomepus u
HOMEHKJaTypa. Du3nueckue CBOWCTBA ajbJErMI0B M KETOHOB. XHMHYECKHE CBOMCTBA
albACTUJIOB M KETOHOB: peakuuu npucoeanHeHus. OKHUCIIeHHE albIeru]ioB, KauyeCTBEHHbIE
peakuuu Ha anpaeruabl. CriocoObl MOJyYeHHS U MPUMEHEHHUE alIbJIETHAO0B U KETOHOB.

OAHOOCHOBHBIE TIpeJeNbHbIE KapOOHOBBIE KHCIOTHL. (OCOOEHHOCTH CTPOEHHUS MOJIEKYI
KapOOHOBBIX KHCIOT. M3omepust u HoMeHkJarypa. PHU3MYECKHE CBONCTBA OJHOOCHOBHBIX
IpeleibHbIX KapOOHOBBIX KHUCIOT. BomopoaHbie CBSI3M MeXAY MOJEKyJlIaMHU KapOOHOBBIX
KHCIIOT. XWMHUYECKUE CBOWCTBA: KHCIIOTHBIC CBOWCTBA, PEAKIUs ITCPUDUKAIMH, PEAKIIUU C
y4acTUEM YTIIEBOJOPOAHOrO pagukana. OcCOOEHHOCTH CBOWCTB MypaBbUHOM KUCIOTHI. [loHsTHE
0 IIPOU3BOJHBIX KApOOHOBBIX KHUCIIOT — CIOXKHBIX 3pupax. MHOrooopasre kapOOHOBBIX KHUCIIOT.
Oco0eHHOCTH CBOWCTB HEIpeleIbHbIX U apOMaTHYECKHX KapOOHOBBIX KHCIIOT, TUKAPOOHOBBIX
KHCIIOT, THAPOKCUKAPOOHOBBIX KHCIOT. [IpemcraBuTenu BBICIIMX KapOOHOBBIX KHUCIOT:
CTeapuHOBas, NAJIbMUTHUHOBAS, OJIEMHOBAs, JIMHONIEBAs, JUHOJEHOBas KHUCIOTHL. CrocoObl
MOJIYYCHUS U IPUMEHEHUE KapOOHOBBIX KUCIIOT.

Crnoxwubie 3¢upsl. ['omonmormdeckuii psan, obmas Qopmyna, U30MepUs M HOMEHKIATypa.
DuU3nYECKUEe U XUMAYECKUE CBOMCTBA: TUIPOJIM3 B KUCION U LIEJOYHOM Cpelie.

Kupsl. Ctpoenue, ¢uznyeckue U XMMHUYECKHE CBOWCTBA JKHUPOB: THAPOIU3 B KHUCIOH H
miesiouHou cpene. OCOOEHHOCTH CBOMCTB KHPOB, COAEPKAIINX OCTATKH HEMPEIETbHBIX JKUPHBIX
KHUCIIOT. JKUpbI B IPUPO/IE.

MpbL14 KaK COJIM BBICIIUX KapOOHOBBIX KHCIIOT, UX MOIOIIEE JICHCTBUE.

OOmass xapaktepuctuka yrieBofoB. Kiaccudpukauus yriaeBomoB (MOHO-, 1OU- U
noyMcaxapuasl). MoHocaxapuabl: TIOKO3a, (PYyKTO3a, rajakrosa, pubo3a, Iae30Kchpubo3a.
®dusnyeckue CBOMCTBA M HaxoxzacHue B npupome. dPorocuHTe3. XHUMHYECKHE CBOMCTBA
TJIFOKO3BI:  PEAKIMW C Y4YacTUEM CHOUPTOBBIX U  albJETHJHONW TPYI, CIOUPTOBOE U
MOJIOUHOKHCOe OpoxeHue. [IpuMeHeHUE TIIOKO3bI, €€ 3HaueHHE B JKU3HEAEATEIbHOCTU
opranmsma. Jlucaxapuapl: caxapo3a, MajapTO3a M JAKTO3a. BoccraHaBinuBapmue U
HEBOCCTaHABIIMBAIONINE aucaxapuibl. ['maponus aucaxapuaoB. HaxoxneHuwe B mnpupone U
npuMmeHenue. [lonmcaxapuapl: Kpaxmal, INIHMKOreH M 1emoio3a. CTpoeHHe MaKpOMOJIEKYI
KpaxMmajia, TJMKOT€Ha U IeJUTtoyio3bl. (Du3nueckre CBONCTBA Kpaxmajla M IEeJUTIOJIO3bI.
XUMHYECKUE CBOMCTBA Kpaxmaja: THAPOJIW3, KAaYECTBEHHAs PEakKIus C HOJAOM. XHUMHYECKHE
CBOICTBA IEIITIOI03bI: THAPOIIN3, MOTydeHne d3(pupoB 1emTono3bl. [IoHsATHE 00 HCKYCCTBEHHBIX
BOJIOKHAX (BHCKO3a, alleTaTHbIN MIENK).

OKcnepumenmanvhvie Memoobl U3VUEeHUs ewecms U Ux HnpespaujeHuti: pacTBOPUMOCTh
pa3MyYHBIX CHHPTOB B BOJE, B3aMMOJEWUCTBHE 3TAHOJNA C HATPUEM, OKHUCJIEHHE ATHIIOBOTO
CIMpTa B aibJeruj] Ha pacKaIEHHOW MEIHOM MPOBOJIOKE, OKHCJIEHHE STUJIIOBOTO CIHPTa
JTUXPOMATOM Kajusi (BO3MOXXHO MCITOJIb30BAHUE BUICOMATEPHUATIOB), KAYECTBEHHBIE PEAaKIIMN HA
anpaerunasl (¢ ruapokcunom auammuHcepedpa(l) u ruapokcunom meau(Il)), peakmus rounepuna
¢ runpokcuiom menu(ll), xumuueckue cBoiicTBa pacTBOpa YKCYCHOM KHUCIOTHI, B3aUMOJIEHCTBUE
pactBopa Toko3bl ¢ ruapokcunom menu(ll), BzaumomelicTBue Kpaxmania ¢ HMOJOM, pPEIICHUE
AKCIIEPUMEHTANBHBIX 337a4 10 TeMaM «Cnupthl U (enonbly, «KapOoHoBbIe KUCTOTHI. ClI0XKHBIE
3pUPBD».

A3OTCOI[CD}K3HII/I€ OPraHNYCCKHUEC COCAMHCHU .
AMUHBI — OpraHu4ecKe Mpou3BoAHbIe aMMuaka. Kinaccudukanys aMuHOB: anudaTuieckue u
apoMaTU4ecKue; MepBUYHbIC, BTOPHUHBIE U TpeTuuHble. CTpoeHne Mosekyl, olmias gopmya,




U30MepHsi, HOMEHKIATypa U (u3WYecKue CBOMCTBAa. XHMMHUYECKOE CBOWCTBA alu(paTHYECKUX
aMHMHOB: OCHOBHBIE CBOMCTBa, AQJIKWIMPOBAHUE, B3aUMOACHCTBUE TMEPBUYHBIX AMHHOB C
a30TUCTON Kuca0TOH. COlM aIKUIaMMOHUS.

AHWIMH — TpeACTaBUTENIb aMHUHOB apoMarudeckoro psiaa. CtpoeHue aHwiuHa. B3anmHoe
BIUSHUE TPYII aTOMOB B MoJieKyje aHuinHAa. OCOOCHHOCTH XMMUYECKUX CBOWCTB aHWIMHA.
KauectBennsie peaknuu Ha aHWIMH. CHocoOBI TMONMYYEHUS M NPUMEHEHHE aau(aTHUYeCKHX
amuHOB. [loydueHrne aHWIMHA U3 HUTPOOCH30J1a.

Amunokucnotsl. Homenknatypa u uzomepusi. OTAenbHbIE MPEACTABUTENHN 0-aMUHOKHUCIIOT:
TJIMIOWH, anaduH. OHu3NYecKne CBOMCTBA aMHHOKHCIIOT. XHMMHUYECKHE CBOMCTBA aMHHOKHCIIOT
KaKk aM(OTEPHBIX OPraHUYECKUX COCIUHEHUN, pEaKIus IOJIMKOHACHCAIIMH, 00pa3oBaHUE
NEenTUIHOM cBsi3u. buonornueckoe 3HaueHne aMMHOKUCIIOT. CUHTE3 U TUIPOIU3 ENTHIOB.

benku kak npupoansie nmoaumepsl. [lepBuyuHas, BTOpUYHas U TPETHYHAS CTPYKTypa OEIKOB.
XUMHYECKUE CBOWCTBA OCITKOB: THAPOIIN3, ACHATYpAIlUs, KAYeCTBCHHBIC PEaKIIMK Ha OCIIKU.

OxcnepumenmanvHvlie Memoovl U3ydeHus geuecms U ux npespaujenuli: pacCTBopeHue 0elKoB B
BOJIE, JcHAaTypauus OCJIKOB TIpU HArpeBaHUM, IIBETHHIE peEaKkUUu Ha O€JKU, peuieHue
SKCIIEPUMEHTAIBHBIX 33Jlad M0 TeMaM «A30TCOJACpKAIME OPraHUYEeCKUE COCAMHEHUS» U
«Pacro3HaBaHue OPraHMYECKUX COCTUHEHUI.

BBICOKOMOJIGKVJI}IDHBIC COCAMHCHMUS.

OCHOBHBIE TIOHSATHS XHMHU BBICOKOMOJICKYJISIPHBIX COCAMHCHHIA: MOHOMEp, MOJIIMMED,
CTPYKTYpHOE 3BEHO, CTENEHb IMOJIMMEPHU3AIUH, CpPeIHsAs MoJeKyaspHas macca. OCHOBHBIE
METO/IbI CHHTE3a BEICOKOMOJICKYJISIPHBIX COCTUHEHUH — OJMMEPH3AIIIS U MTOJIMKOHICHCAIIHS.

[Tonumepnsle Marepuansl. [lmacTmaccsl (MOMUATHIICH, TMOJNUIPOINUIICH, MOJUBUHIIXIOPHU]I,
MOJIUCTUPOJT, TTOJIMMETHIIMETAKPUIIAT, TIOJTUKAPOOHATHI, TOTUATHIICHTepedTaNaT). Y TUIU3aIUs U
nepepaboTka MiIacTuka.

DnacToMepel:  HATypaJIbHBIA  KaydyK, CHHTCTHYECKHME  Kaydyku  (OyTaJMCHOBBIMH,
XJIOPOMIPEHOBBIH, U30MPEHOBBIN) U CHIIMKOHBL. Pe3nHa.

Bonokna: HaTypallbHBIC (XJIONOK, IIEPCTh, IMIENK), UCKYCCTBCHHBIE (BHUCKO3a, aleTaTHOE
BOJIOKHO), CHHTETHUYECKHE (KalpoH U JIaBCaH).

[ToymMepsl crieNUMaIbHOTO Ha3Ha4YeHWs (Te(IIOH, KEBJIap, SJCKTPOIPOBOISINNE MOJUMEPHI,
OunopasiaraeMbie TOIUMEPHI).

DKcnepumenmanvHvie Memoovl U3VUeHUs Geujecme U ux npespaujeruti: O3HAKOMIIGHHE C
oOpa3liaMu TPUPOIHBIX U HCKYCCTBEHHBIX BOJIOKOH, IIJIaCTMAacC, Kay4dyyKOB, pEIICHUE
IKCTIEPUMEHTABHBIX 33/1a4 110 TeMe «Pacro3HaBaHue M1acTMacC U BOJIOKOHY.

Pacuémmnuie 3a0auu.

Haxoxxnenne momnekymnsipHO (OpMYIbl OPTaHHYECKOTO COCIMHEHHS IO MAaCCOBBIM JOJISIM
DIIEMEHTOB, BXOJSAIINX B €ro COCTaB, HAXOXICHHE MOJEKYISIPHOU (OPMYIbl OPTaHUYECKOTO
coemMHEeHUsT 1o Macce (00BEMY) MPOAYKTOB CrOpaHMs, MO KOJWYECTBY BelIecTBa (Macce,
00BEMY) TPOYKTOB PEAKIIMU U/UITH UCXOJHBIX BEIIECTB, YCTAHOBJICHUE CTPYKTYPHOUH (HOpMYIIbI
OpPTaHMYECKOTO BEMIECTBA HA OCHOBE €r0 XMMHYECKHX CBOWCTB WJIM CIIOCOOOB TOJydEHUS,
ompezieNieHue I0JIM BBIXOa MPOIYKTa PEaKIUU OT TEOPETUIECKH BO3MOMXKHOTO.

MG}KHpeIlMCTHBIC CBs3H.

Peanuzanuss MeXnpenIMETHBIX CBSI3€ MpU H3y4eHUU opraHudyeckod xumuu B 10 kiacce
OCYIIIECTBIISIETCS. 4Yepe3 HMCIOJb30BaHUE KaK OOMIMX EeCTECTBEHHO-HAYYHBIX IMOHSATHH, TaK U
MOHSTHUI, IPUHATHIX B OTIENbHBIX IPEJAMETAX €CTECTBEHHO-HAYYHOTO ITHKJIA.

OOmue ecTeCTBEHHO-HAYYHBIC TIOHATHUS: SIBJICHUE, HAyYHBIH ()aKT, TUTIOTE3a, TEOpHUs, 3aKOH,
aHaJIM3, CHHTE3, KIaccupuKauus, HaOIIOJEHHe, HW3MEpEHUe, OSKCIEPUMEHT, MOJEIb,
MOACIINPOBAHHUC.



@dusuka: Marepus, aTOM, JIEKTPOH, IPOTOH, HEMTPOH, MOJIEKYJA, SJHEPIeTUYECKUN YPOBEHb,
BEIIIECTBO, TEJO, 00BEM, arperaTHOe COCTOSIHHE BEIIECTBA, (PU3UUYCCKHUE BEIMYUHBI, CIUHHIIBI
U3MEPEHUS, CKOPOCTh, JHEPT U, Macca.

buonorusi: knetka, opraHu3M, JKOCHUCTeMa, Omocdepa, MeTadoM3M, HACIEACTBEHHOCTD,
aBTOTPOHBIA U TeTEPOTPOdHBIM TUI MHUTaHUsA, OpokeHUe, (POTOCHHTE3, IbIXaHUE, OCIKH,
YTJICBOIbI, JKUPBI, HYKJICUHOBBIC KUCIOTHI, (PEPMEHTHI.

I'eorpadus: mosie3HpIe HCKOMTaeMBbIE, TOTLTUBO.

TexHomoTHs: TUIIEBbIE TPOIYKThI, OCHOBBI PAIlMOHAIBHOTO MHUTAHUS, MOIOIIUE CPEICTBA,
MaTepuaibl U3 UCKYCCTBEHHBIX H CHHTETHYECKHUX BOJIOKOH.

11 KJIIACC
OBIIIAA 1 HEOPTTAHUYECKA A XUMUA

TGODGTH‘IGCKI/IG OCHOBBI XUMHUH.

Atom. CoctaB aTOMHBIX siiep. XuMudeckuil anement. M3oronsl. CTpoeHHE 3JEKTPOHHBIX
000JI0YEK aTOMOB, KBAHTOBbIE 4YHCJA. ODHEPreTMUECKUE YPOBHM U TOLYPOBHH. ATOMHBIE
opburanu. Kinaccudukarms XMMUYECKUX dIEMEHTOB (S-, p-, d-, f-anementsl). Pacnpenenenue
9JIEKTPOHOB IO AaTOMHBIM OpOHUTANSAM. OJEKTPOHHBIE KOH(UIypalM AaTOMOB 3JIEMEHTOB
[EpBOr0O—4eTBEPTOrO IMEPHOJAOB B OCHOBHOM M BO30YXIEHHOM COCTOSHUM, 3JIEKTPOHHbIE
KOH(HUTypauyu HOHOB. DIEKTPOOTPULIATETLHOCTb.

Ilepnonnueckuit 3akoH u llepumogmyeckas cucrema Xumudeckux saemeHToB [I.U.
MenneneeBa. CBsA3b NEpUOAMYECKOrO 3akoHa M [lepuonuyeckod CUCTEMBI XMMHYECKHX
DJIEMEHTOB C COBPEMEHHOW TEOpPHEN CTPOEHUs aTOMOB. 3aKOHOMEPHOCTH M3MEHEHMsI CBOMCTB
XUMHUYECKHX DJIEMEHTOB M 00pa3yeMbIX MMM IPOCTHIX M CJOXKHBIX BEIIECTB IO TpyNmaM M
nepuoaam. 3HaueHue nepuoandeckoro 3akona J[.M. Menneneena.

XuMuyeckasi CBsI3b. BUAbl XMMHUYECKOH CBSI3U: KOBAJICHTHAs, MOHHAs, METAJIIMYECKas.
MexaHu3mbl 00pa30BaHMsI KOBAJIEHTHOW CBSI3U: OOMEHHBIM U JOHOPHO-aKIENTOPHBIA. DHEeprus
U uHa cBs3U. [lonsgpHOCTh, HaNPaBIEHHOCTh U HACHIIIAEMOCTh KOBAJIEHTHOM cBs3U. KpaTHbie
cBs3u. BogoponHas cBsi3b. MeXMONIEKYISIPHBIE B3aUMOACHCTBUS.

BaneHTHOCTP W BaJCHTHBIE BO3MOYKHOCTH aTOMOB. CBfA3b D3JIEKTPOHHOM CTPYKTYpbI
MOJIEKYJ C HUX T€OMETPUYECKHM CTpPOCHHMEM (Ha IMpHMEpe COEIMHEHMH 3JIEMEHTOB BTOPOTO
nepuo/a).

IIpenacraBnenre O KOMIUIEKCHBIX coequHeHusXx. (CocTaB KOMIUIEKCHOTO HMOHA:
KOMILJIEKCOOOpa3oBarenb, JUTaHAbl. 3HAU€HHWE KOMIUIEKCHBIX coeauHeHuil. Ilonstne o
KOOpAMHAIIMOHHOW XUMUH.

BemiectBa MOJNEKYISPHOTO U HEMOJEKYJISPHOTO CTPOEHHUS. THUIbl KpPUCTAITUMYECKHX
pPEemETOK (CTPYKTYp) ¥ CBOMCTBA BEIECTB.

ITonsiTue o nucnepcHbIX cucreMax. MctunHble pacTBopsl. [IpeacraBienue o KOTOMAHBIX
pactBopax. CrocoObl BbIpaKE€HHsI KOHLIEHTpPAIlMM PAcTBOPOB: MaccoBasl 10l BEIIeCTBA B
pacTBope, MoJIsipHas ~ KOHILIEHTpauus. HacbllleHHble W HEHACHIIIEHHbIE  PacTBOPHI,
pactBopuMOCTh. Kpucramioruaparsl.

Knaccugukanuss 1 HOMEHKJIATypa HEOPraHMYECKHUX BELIECTB. TpUBHAIbHBIC HA3BaHUS
OTJIEJIbHBIX NPEACTABUTENEH HEOPraHUUECKHUX BEIIECTB.

Knaccudukanmst XuMruuecKuX peakiuii B HEOPraHWYeCKONW U OpraHnYecKOrd XUMHUHU. 3aKOH
COXPAHEHHsI MacChl BEIIECTB; 3aKOH COXPAHEHMsI U IPEBPALICHUS DHEPIrUU MPU XUMHUYECKHX
peakuusax. TemmoBble 3(h(HeKTbl XUMUUECKUX peakuuil. TepMOXUMHUECKUE YpaBHEHHUS.



CKOpOCTh XUMHYECKOW peakiuu, €€ 3aBUCUMOCTh OT Pa3IMYHbIX (DaKTOpOB. ['oMOreHHbIE
U reTeporeHHbie peakuuu. Kartanus u kaTanu3aTopsl.

OOpatumbie ©  HeoOpaTMMbBIE peaknud. XUMHUYecKoe paBHOBecue. KoHcraHTa
XUMUYECKOro paBHOBecHs. DaKTOphl, BIMUSIOUIME HA MOJOKEHUE XWMHYECKOTO pPaBHOBECHS:
TEMIIepaTypa, JaBJICHWE M KOHLEHTpPAlUU BEIIECTB, y4acTBYHOLMX B peakuuu. [Ipunnun Jle
[TaTense.

Onexrponutuueckas auccouuanus. CuibHble U ciadble  3eKTposuThl. CreneHb
nuccormanuu. Cpenga BOOHBIX PacTBOPOB: KUCIIOTHAs, HEUTpalibHAs, 1Ieno4yHas. BoaoponHsli
nokazatenb (PH) pactBopa. 'maponus coneit. Peakiiun noHHoro oOMeHa.

OKHUCIUTENbHO-BOCCTAaHOBUTENbHBIE peakuuu. CreneHb okucieHus. OKUCIUTENb U
BOCCTAaHOBUTENb. [Iporecchl OKHCIEHHST M BOCCTAHOBJIECHUs. BaxHeWilue OKUCIUTENIH U
BOCCTaHOBUTENHU. MeTOI 3NIEeKTPOHHOTO OanaHca. DIEKTPOIN3 PACTBOPOB U PACILIABOB BEIIECTB.

OKCIIEpUMEHTAIbHbIE METO/Abl HM3YYEHMS BEIIECTB U HUX MPEBpAIICHUIl: pa3iioKeHUe
MEepPOKCUIa BOJOPOJAa B NPHUCYTCTBUM KaTald3aTopa, MOJIEIH KPUCTALIMYECKUX PEIIETOK,
MPOBEJCHUE pPEaKIMii HOHHOTO OOMEHA, OIpENeICHHE CpPeabl PACTBOPOB C TIOMOIIBIO
WHAUKATOPOB, U3yYeHUE BIUSHUS Pa3IMUHBIX (PAKTOPOB HA CKOPOCTh XMMHMUYECKOH PEaKIuu U
MOJIOKEHUE XUMUYECKOTO PABHOBECHSI.

HGODI‘aHI/ILIGCKaSI XUMMUSL.

[Tonoxxenne HemetaiuioB B llepuommyeckoil cucteMe XuMHUecKux i3ieMeHToB J[.H.
MenneneeBa U OCOOCHHOCTH CTpOEHHUS HX aroMoB. DU3MYECKHME CBOWMCTBA HEMETAJUIOB.
AnoTponusi HEeMETaUIOB (Ha MpUMepe KUCIOpoia, cepbl, hochopa u yriepoaa).

Bonopon. Ilonyyenue, gusudeckiue U XUMUYECKHE CBOWCTBA: PEAKIMU C METaUIaMU U
HEMeTaJUIaMH, BOCCTAHOBUTEIIbHBIE CBOMCTBA. | uipuabl. TOMIMBHBIE 371€EMEHTHI.

["anorensl. Haxoxxnenune B mpupoje, CrocoObl MONy4eHHs, (GU3NYECKUEe U XUMHUYECKHE
cBoiicTBa. ['asioreHoBOOpOAbl. BakHelme KHUCIOPOACOAEpIKAIIUE COCIUHEHUS TaJOreHOB.
JlabopaTopHble ¥ MPOMBIIUICHHBIE CIIOCOOBI MOTYYeHHsI TajioreHoB. [I[puMeHeHne rajloreHoB u
UX COEIUHEHMM.

Kucnopon, o3oH. JlabopaTtopHble W MPOMBIIUICHHBIE CIIOCOOBI MOJYYEHHUS KHCIOPOJa.
®dusnyeckue M XUMHUYECKHE CBOWCTBA W TPUMEHEHHME Kuciopoga W o30HA. OKcuIbl U

NIEPOKCH/IBI.

Cepa. HaxoxxaeHue B MNpHUpOJE, CIOCOOBI MONyuyeHHs, (U3NYECKHEe W XUMHUYECKHe
coiictBa. CepoBojopon, cyabduasl. Oxcun cepsl (1V), okcun cepol (V). CepHricrast u cepHast
KUCJIOTHI M UX comr. OCOOGHHOCTH CBOWMCTB CEpPHOM KHCIOTHL. llpuMmeHeHMe cepsl U €&
COCIMHEHU.

AzoTr. HaxoxaeHue B Npupoje, CIOCOObI MONydeHHs, (u3nyeckhe W XUMHUYECKHe
cBoiicTBa. AMMHaK, HUTpUAbL. Okcuabl a3oTa. A30THUCTas W a30THAs KHUCJIOTHI U MX COJIH.
OcoOeHHOCTH CBOMCTB a30THOW KHUCHOTHL. IIpuMeHeHue a3ora M ero coeguHEHUil. A30THbBIE
yIoOpeHusl.

®ocdop. Haxoxnenue B mpupone, crnocoObl MOIydeHHUs, (U3NUECKHEe U XUMHUYECKHE
cBoiictBa. Dochuaer u Pochun. Oxcuasl dochopa, dochopHas kuciora U €€ COJU.
[Tpumenenue dpochopa u ero coenunenuii. ochopHbie y100peHuUs.

VYraepon, HaxoXAeHUWE B MNpHUpone. AJUIOTporHble Moaudukammu. dusnyeckue u
XMMHUYECKUE CBOMCTBA TPOCTBHIX BEHIECTB, 0Opa3oBaHHBIX yrieponoM. Oxcun yriepona(ll),
okcun yriepoaa(lV), yrompHas kuciora u €€ coilu. AKTMBUPOBAHHBIA YTroOJib, aICOPOITHSI.
Oymiepensl, rpadeH, yriaepogHble HaHOTPYOkH. IIpuMeHeHHe TNpOCThIX  BEILECTB,
00pa30BaHHBIX YIIEPOJIOM, M €0 COSAMHEHUI.



Kpemunii. Haxoxxnenue B mpupoje, CocoObl MONy4YeHHS, (PU3NUECKHe W XUMHYCCKUE
cBorctBa. Oxcun kpemuus (IV), kpeMHUEBast KUCIIOTa, CHIIMKATHL. [IpuMEeHeHHe KPEMHUS U ero
coenuHeHuil. CTEKIO0, €ro Moixy4eHue, BUIbl CTEKIIA.

[Tonoxxenue metaisios B [lepuonnueckoil cucreMe XUMHUYECKUX 371€MEHTOB. OcoOeHHOCTH
CTPOEHHS JEKTPOHHBIX 000JI04eK aTOMOB MeTayljioB. O0mue puznyeckue cBONCTBA METAJLIOB.
[TpumeHeHne MeTamioB B ObITY U TexHHKe. CIIJIaBbl METAJLJIOB.

DNEKTPOXUMHUECKUI psii  HampspkeHud MetawioB. OOmme crmocoObl  MOTydeHHs
METaJUIOB: TUAPOMETAIUTYPIHsl, TUPOMETAJULYPIusl, diaeKkTpomeTatyprus. [lonsarue o koppo3uun
MeTaiIoB. CriocoObl 3aIIUTHI OT KOPPO3HH.

OO6mas xapakrepuctuka MmeramioB |A-rpynnsl Ileproanueckoil cMCTEMbl XUMHUYECKHX
aneMeHTOB. Hatpwii u kanuii: nmonydenue, pU3MUECKUe U XUMUYECKHUE CBOMCTBA, MPUMEHEHUE
MPOCTHIX BELIECTB U UX COCANHEHUM.

Ob6mas xapaktepuctuka MetaiioB |IA-rpynmer [leproguueckoit cucTEMbl XUMHUYECKHX
DIIEMEHTOB. Maruuii W KajJblMid: TMOJNlydeHHe, (U3NYECKHe W XHMHUYECKHE CBOWCTBa,
NPUMEHEHHE TIPOCTHIX BEIIECTB U UX COeAMHEHUH. JKECTKOCTD BOJIBI U CIIOCOOBI €€ yCTpaHEHUs!.

AntoMuHU#: monydeHue, GU3NYECKUe U XMMHUUYECKUE CBOICTBA, MPUMEHEHHE MPOCTOrO
BElIeCTBA M €ro COoeAMHEHUU. AMGPOTepHbIE CBOWCTBA OKCHAAa U THAPOKCHAA aJIOMHUHUS,
TUIPOKCOKOMILIEKCHI AJIFOMUHUS.

OOmass xapakTepucTuka MeTauioB mnoOouHblx noarpynn (b-rpynm) Ilepuoauueckoit
CHUCTEMbI XUMHYECKHUX 3JIEMEHTOB.

duznyeckue U XMMUUYECKHE CBOMCTBA XpoMa U €ro coequHeHu. OKCHIpl U THAPOKCUIBI
xpoma(ll), xpoma(lll) u xpoma(VI). Xpomarsl U quXxpomartbl, UX OKHUCIUTEIbHBIE CBOICTBA.
[TosryueHue u npuMeHeHNe XpoMma.

Pusnyeckue M XUMHUYECKHME CBOMCTBA MapraHia M €ro CoeAuHEeHuH. Baxuenmne
coenunenus mapranma (ll), mapranma (IV), mapranna (V1) u mapranmna (VII). Ilepmanranat
KaJIusi, er0 OKUCIUTENIbHBIE CBOICTBA.

duznyeckue U XMMUYECKUE CBOMCTBa kene3a U ero coequHeHnil. OKCHabl, THAPOKCUIBI U
conu xenesa (1) u sxenesa (111). [TonydeHne u mprMeHEHHE Kele3a U ero CIIaBoB.

Pusnyeckue U XMMUYECKUE CBOMCTBA MeIU U €€ coenruHeHui. [lonyuenne u npumeHenme
MeIU U €€ COCTMHEHHM.

[{uHK: monydeHue, PU3NIecKre U XUMHUECKHE CBOKCTBA. AM(DOTEpHBIE CBOMCTBA OKCHAA
Y TUIPOKCH/IA [IMHKA, THAPOKCOKOMILIEKCHI IMHKA. [ [pMeHeHne NMHKa U €ro COeTMHEHN.

OKCHEpUMEHTAJIBHBIE METOJbl H3Y4YEHHMsS BEIIECTB M MX IPEBpALLEHUN: H3Y4YECHHE
00pa3IoB HeMeTauIoB, TOpeHue cephl, (ochopa, kenesa, MarHus B KHUCIOPOJE, M3ydeHHUE
KOJUIeKIMU «MeTayuibl M CIUIaBbl», B3aUMOJCHCTBHE IIENOYHBIX M IIEJIOYHO3EMETbHBIX
METAJUIOB C BOJIOW (BO3MOXKHO MCIIOJIb30BAaHME BHIEOMATEPUANIOB), B3aUMOJICHCTBHE IIMHKA U
JKeJle3a C pacCTBOPaMHU KHUCIIOT U ILEJI0UYEH, KAUECTBEHHbIE PEaKIIMM HAa HEOPTaHUYECKUE aHUOHBI,
KaTHOH BOJOPOJAA U KAaTHOHBI METAJUIOB, B3aUMOJEHCTBHE THIPOKCHUIOB AIIOMUHUS U IIMHKA C
pacTBOpamMH KUCIJIOT U IIeJoYel, perieHne SKCIepUMEHTANbHBIX 3a1au 1o TeMaM «[ ajoreHsl»,
«Cepa u e€ coeuHEHHS», «A30T U Pochop U UX coeTUHEHU», «MeTaulbl TTIaBHBIX MOATPYII»,
«Mertasibl TOOOYHBIX MTOATPYIIID.

XUMUS U KU3Hb.

Posib xumuu B obecrieueHHMH yCTOMYMBOTO Pa3BUTHUS YenoBedecTBa. [loHATHE O HAyUHBIX
METOAAaX IO3HAHMS M METOJOJIOTMM HAy4yHOro wuccienoBaHus. HayuHele npuHIHINBL
OpraHM3ali XUMUYECKOro Mpou3BoACTBa. [IpoMbllieHHbIE CIOCOOBI MOTYUEHUsT BaXKHEHIIINX
BEIIECTB (Ha MpUMepe MPOU3BOJCTBA aMMHAaKa, CEPHOU KUCIIOTHI, MeTaHoa). [IpoMbiuieHHbIE




CIOCOOBI MOJYyYEHUsS] META/UIOB M CIUIABOB. XHMMHUYECKOE 3arpsi3HEHUE OKPYXKAIOIICH Cpeanl 1
ero nociueacTBus. Posb Xxumun B 00ecIieueHUN SHEPreTUIECKON OE30MacHOCTH.

Xumusi ¥ 370pOBbe 4YesoBeka. JlekapcTBeHHBbIE cpeicTBa. [IpaBuia wucnosib30BaHUS
JIEKapCTBEHHBIX MpenaparoB. Pojib XUMUKM B pa3BUTUHM MEAUIMHBI.

XUMMS IMUIUA: OCHOBHBIE KOMIIOHEHTEI, IHILEBEIE J00aBKU. Pojb XMMHUHM B 0OeceYeHUN
MHIIEBOI 0€30IIaCHOCTH.

Kocmernueckue u mapdroMepHbie cpeactBa. beitoBas xumus. [IpaBuna OGe3omacHOTro
WCITOJI30BaHUS MperapaToB OBITOBOM XMMHUHU B MIOBCETHEBHOM YKU3HH.

XHUMHS B CTPOUTEITHCTBE: BAXKHEHUIIINE CTPOUTEIIbHBIE MaTEPHAIIBI (LIEMEHT, OCTOH).

XuMHs B CEIBCKOM X03siiicTBE. OpraHndeckue 1 MUHEpaJIbHbIE YI00pEeHHUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepualbl, KPaCKHM, CTEKJIO, Kepamuka. MaTepuanbl
IS 3JeKTpOoHUKU. HaHoTexHoIornu.

Pacuémnwie 3a0auu.

Pacuérer: mMacchl BemecTBa WM 00bEMa ra3oB MO HM3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce Wik 00bEMY OJIHOTO U3 YYAaCTBYIOIIMX B PEAKIMU BEIIECTB, MacChl (00bEMa, KOIMUYECTBA
BEIIIECTBA) MPOAYKTOB PEAKIUU, €CIU OJHO M3 BEIIECTB MMEET MPUMECH, Macchl (00BEMa,
KOJIMYECTBA BEIIECTBA) MPOAYKTA PEAKIMH, €CIM OJHO M3 BEIIECTB JaHO B BUJIE PAcTBOpa C
onpeneéHHON MaccoBOM J0Jied pacTBOPEHHOIO BEIIECTBA, MACCOBOM JOJIM M MOJISIPHOU
KOHIIGHTpAllUM BEILIECTBA B PAcTBOpPE, JOJIM BbIXOJa MPOJIYKTAa PEAKUUU OT TEOPETHUYECKHU
BO3MOKHOTO.

Me:KnpeaMeTHbIE CBA3M.

Peanu3zanus MexnpeaMeTHBIX CBA3€H NMpU U3ydyeHUH OO0Iel U HEOPraHMYEeCKONM XMMHUHU B
11 xnacce ocyuiecTBiIsSeTCs 4epe3 UCIOIb30BaHNE KaK OOIIMX €CTECTBEHHO-HAYUHBIX MOHSITHMH,
TaK U NOHATUMN, IPUHATHIX B OTJAEJBHBIX IPEIMETaX €CTECTBEHHO-HAYYHOT'O LIUKIIA.

OOue ecTeCTBEHHO-HAay4yHbIE MOHATHUS: SIBJICHHE, HAYYHBIM (akT, rumoresa, TEOpHUs,
3aKOH, aHaju3, CHHTE3, KilacCupUKalus, I[EepUOAUYHOCTb, HAOIIOJCHHUE, HU3MEpPEHHE,
HKCIEPUMEHT, MOAEIb, MOJICIIUPOBAHUE.

®uznka: marepusi, MUKPOMHUP, MAaKpOMHUp, aTOM, 3JEKTPOH, MPOTOH, HEHUTPOH, HOH,
U30TOINBI, PaAMOaKTUBHOCTb, MOJIEKYJIA, SHEPreTHUECKUH YpOBEHb, BEIIECTBO, TEJO, O0BEM,
arperaTHOe COCTOSIHME BEILEeCTBA, WJCAIbHBIA Tra3, (U3NYECKUE BEIUYMHBI, EIUHHIIBI
U3MEPEHUs1, CKOPOCTb, SHEPTUs, Macca.

Buonorus: kinerka, opraHusM, OJKocucTema, Ouocdepa, MeTabOIU3M, MaKpo- U
MHUKPORJIEMEHTBI, OENKH, JKUPbI, YIJIEBOAbI, HYKICUHOBBIE KHUCIOTBI, (DEPMEHTHI, TOPMOHBI,
KPYrOBOPOT BEIIECTB U TOTOK PHEPTUU B IKOCHUCTEMAX.

['eorpadus: MuHepasbl, TOPHBIE OPO/IbI, TIOJIE3HBIE HCKOMAEMBbIE, TOIUINBO, PECYPCHI.

TexHonorus:: XuMu4eckasi MPOMBIIUIEHHOCTb, METAJUTYPrusi, CTPOUTENIBHBIE MaTEepHAaIbI,
CENIbCKOXO3SHCTBEHHOE TPOU3BOJCTBO, IMHINEBAs IPOMBIIUIEHHOCTh, (hapMaleBTHUECKas
MPOMBIIIIIEHHOCTH, MIPOU3BOJICTBO KOCMETHYECKHUX IpenapaTos, IIPOU3BOJICTBO
KOHCTPYKIIMOHHBIX ~ MaTEpUajoB,  JJIGKTPOHHAs  MPOMBIIIJIEHHOCTh,  HAHOTEXHOJIOTHU.



[NTAHUPYEMBIE PE3VYJIbTATBI OCBOEHU A ITPOI'PAMMBI 10 XUMHNHA
HA BA30BOM YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATDBI

B COOTBCTCTBUU C CHCTEMHO-ICATCIBHOCTHBIM IIOAXOJOM B CprKType JINYHOCTHBIX
PE3yNIbTaTOB OCBOEHUS TIpeIMeTa «XHUMHs» Ha YPOBHE CPETHETO 00IIero oOpa3oBaHusl BbIICICHBI
CIICIYIOIIME  COCTABJISAIONIME:  OCO3HAHHWE  OOYYAalONIMMHCS  POCCHUHCKOH  IpaKIaHCKOM
WJICHTHYHOCTH, TOTOBHOCTh K CaMOPa3BHTHIO, CAMOCTOSTCIILHOCTH W CaMOOINPEICIICHUIO;
HaJIMYMEe MOTHUBALMU K OOYYCHHIO; TOTOBHOCTh M CITIOCOOHOCTH 00YYaIOIINXCSl PYKOBOJICTBOBATHCS
NPUHATBIMH B OOINECTBE MpaBWJIaMH M HOPMaMH IIOBEACHHS, HAJIWYUE IPABOCO3HAHUS,
IKOJIOTUYECKOM KYJIBTYphI; CHOCOOHOCTh CTABUTH IIETH U CTPOUTH )KU3HECHHbIE TIAHBI.

JInuHOCTHBIE pe3ysIbTaThl OCBOCHHUS IpeaMeTa «XUMUSI» OTPaXaroT c(hOPMUPOBAHHOCTH OIbITA
MMO3HABATEIPHON W TPAKTHYECKOH JCATCILHOCTH OOYYAIOIIMXCS B MPOIECCE pPeaTh3aliu
00pa30BaTEeNbLHON JICATEIHHOCTH.

JInuHOCTHBIE pe3ysIbTaThl OCBOEHUS IpeaMeTa «XUMHs» OTpakatoT c(OPMUPOBAHHOCTH OIBITA
MO3HABATEIIBHOM M MPAKTUYECKOW JEATEIBHOCTH OOYyYaroIIuXcs B TIPOIECCE pealn3aluu
00pa30BaTeIbHOM ICATEIBHOCTH, B TOM YHCIIC B YaCTH:

1) rpaskaaHCcKOro BOCHUTAHUS:

OCO3HAHHS 00YYAIONIMMHKCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00S3aHHOCTEH, YBaXKCHUS K 3aKOHY
U NIPAaBOINOPALIKY;

Hpe)]CTaBJ'IeHI/Ifl O COILIMAJIBbHBIX HOpMaX nu HpaBI/IJ'IaX MCEKIIMYHOCTHBIX OTHOHIGHI/Iﬁ B KOJIJICKTHUBE,
TOTOBHOCTH K COBMGCTHOI;’I TBOp‘IeCKOﬁ JCSATCIIBHOCTU HpI/I CO3JaHuN y‘-Ie6HI)IX HpOGKTOB,
peHIeHI/II/I y‘~I€6HBIX U IIO3HABATCJIBHBIX 3a1a4, BBIIIOJJHCHUHN XUMHUNYCCKUX 3KCH€pI/IMCHTOB;
CIOCOOHOCTH MOHMMATh W NMPUHHMATh MOTHBBI, HAMEPEHHSI, JIOTUKY U apTyYMEHTBI JAPYTHX TPH
aHaJI3¢ Pa3IMYHBIX BUJIOB YUEOHOH NESTEITbHOCTH,

2) IaTPHOTHYECKOr0 BOCIIUTAHUS:

IIEHHOCTHOT'O OTHOIICHUS] K HCTOPUYECKOMY M HAyYHOMY HACIICAHIO OTCUYECTBECHHOM XHMUH;
YBa)KCHI/Iﬂ K HpOHCCCY TBOpLIeCTBa B O6J'IaCTI/I TeOpI/II/I nu HpaKTI/ILIeCKOFO HpI/IJ'IO)KeHI/ISI XUMHU,
OCO3HaHUuA TOI'0, 4YTO AAHHBIC HaYKI/I €CThb pCSYJ'II)TaT JJINTCIIBHBIX Ha6J'IIO)1€HI/II\/’I, KpOHOTHI/IBBIX
3KCHepI/IMeHTaHBHBIX IIOMCKOB, ITIOCTOSIHHOT'O TPYJIa y‘IéHLIX 158 HpaKTI/IKOB;

HHTepeca W ITO3HABATCJIBHBIX MOTHUBOB B nonyquI/m 158 HOCJ'IC}IyIOHIeM aHaJlIn3e I/IH(i)OpMaHI/II/I 0
MEPEIOBBIX JOCTIKEHUSX COBPEMEHHON OTEUECTBEHHOW XHUMHUH,

3) IyXOBHO-HPABCTBEHHOT0 BOCTIMTAHUS

HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO MMOBEACHHS,

CIOCOOHOCTH OIEHMBATh CHUTYAllUU, CBS3aHHBIE C XWMHUYCCKUMH SIBICHUSMH, W TPUHUMATH
OCO3HAHHBIC PEIICHHS, OPUCHTUPYSICh HA MOPAJIbHO-HPABCTBECHHBIC HOPMBI U IICHHOCTH;
TOTOBHOCTH OLICHUBATH CBOE IIOBCACHHNC U HOCTYHKI/I CBOHX TOBapI/IHIeﬁ C HOSI/IHI/Iﬁ HpaBCTBeHHI)IX
Y IIPAaBOBBIX HOPM M C YYETOM OCO3HAHUS MTOCJIEACTBUI MOCTYIIKOB;

4) popMHUpPOBAHUS KYJIbTYPbI 310POBbS:

MOHUMAaHUS IIEHHOCTEW 3M0poBOro ®  Oe3omacHOro obpasza JKM3HH, HEOOXOIUMOCTH
OTBETCTBCHHOI'O OTHOIIICHUSA K CO6CTBCHHOMy (bH3I/I‘-IeCKOMy 158 HCI/IXI/I‘-IGCKOMy BHOPOBBIO;



coOmroIeHns TTpaBuil 0€30MacHOTO OOpaIIeHHs ¢ BEIIeCTBaMU B OBITY, ITOBCETHEBHOW JKHM3HU, B
TPYAOBOM AEATETbHOCTH;

MMOHVMAHUS [IEHHOCTH TPaBWJI WHIUBUIYATHHOTO M KOJUIGKTHBHOTO OE€30MAacHOTO TMOBEACHHS B
CUTYALUSIX, YTPOXKAOIIUX 30POBBIO U KU3HU JIIOJICH;

OCO3HAHUs TMOCIEACTBUM ¥ HENPUSATHUS BPEIHBIX MPUBBIUEK (YIMOTPEOJICHUS AaJTKOTOJIS,
HapKOTHUKOB, KYpPEHHUS);

5) Tpy10BOr0 BOCIIMTAHUS

KOMMYHHUKATUBHOH KOMIIETEHTHOCTH B y4e€OHO-MCCIIEI0OBATEILCKON JACSITEIHHOCTH, OOIIECTBEHHO
MTOJIC3HOM, TBOPUYECKOMN U IPYTUX BHUJIAX JCSITCIBHOCTH;

YCTAaHOBKHM Ha aKTHBHOE YYacTHE B PEIICHUU MPAKTUYCCKUX 3a7a4 COIMATbHOW HANpPaBICHHOCTH
(B paMKax CBOETro KJiacca, IIKOJIbI);

WHTEpeca K MPAKTUICCKOMY H3y4eHUIO Mpodeccuil pa3IndHOro poja, B TOM 4YHCIE Ha OCHOBE
MIPUMECHCHHUS MTPEIMETHBIX 3HAHUH 110 XHMHH;

YBaXKEHUS K TPYAY, JIOIIM TPYyJa U pe3yJibTaTaM TPYIOBOH JACSITEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HHIUBUAYaIbHOW TpaeKTOpuu oOpa3oBaHUs, Oymyiei
npodeccuu U peann3anuu COOCTBEHHBIX JKU3HEHHBIX IJIAHOB C YUETOM JTMYHOCTHBIX WHTEPECOB,
CIOCOOHOCTEH K XMMUU, HHTEPECOB U MOTPEOHOCTEH 00IIECTBa;

6) 3K0JIOrH4ecKOro BOCIIUTAHMS:

9KOJIOTHYECKU 11€TIECO00PA3HOTO OTHOMICHUS K MPHUPOJIe KaK MCTOYHUKY CYIIECTBOBAHMS JKU3HU
Ha 3emie;

MOHUMAaHUS TJ00aJBbHOTO XapakTepa HSKOJIOTHYECKHUX TMPOOJIeM, BIMSHUS HSKOHOMUYECKHX
MPOLECCOB Ha COCTOSIHUE MTPUPOAHON U COLIMATBHOM CPEbI;

OCO3HAHUsI HEOOXOJAMMOCTHU HCIIONB30BAHUS JOCTHXKCHHUN XHUMHH [UISI PEIIEHHUS BOIPOCOB
palMOHAIBHOTO MPUPOAOIIOIb30BAHNS;

AKTUBHOTO HENPUATHS AEHUCTBUMN, MPUHOCSIIIMX BpEI OKPYXAIOIIEW MPUPOIHON Cpene, YMEHUs
MPOTHO3UPOBATH HEOIArONPUATHBIE SKOJOTHYECKHE MOCIECTBUS IPEATPUHUMAEMbIX JEHCTBUI U
MpeIoTBpaIATh UX;

HaJU4Usi  PA3BUTOTO  HKOJOTHYECKOTO  MBIIUICHUS, OSKOJOTMYECKOW  KYJIbTYpbI,  OIBITa
NESTETPHOCTH  DKOJIOTMUECKOW  HAINpPaBIEHHOCTH, YMEHHUS PYKOBOJICTBOBATHCS HMH B
MMO3HABATEIHHOM, KOMMYHUKATUBHON U COIMATIBHOM MPAKTUKE, CIIOCOOHOCTH M YMEHHUSI aKTUBHO
MPOTHUBOCTOATH UJICOJIOTHH XeMOo(oouu;

7) HEHHOCTH HAYYHOTO MO3HAHMS:

MHPOBO33PEHHUS, COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKU U OOIIECTBEHHOM
MIPAKTUKU;

MOHUMAaHUS CIeIM(PUKU XUMHIH KaK HAyKd, OCO3HAHUS €€ poid B (DOPMUPOBAHUM PAITUOHATEHOTO
HAay4YHOTO MBIIUICHUSI, CO3JJaHWUU IIEJIOCTHOTO TMPEJACTaBICHUS 00 OKpYXalolleM MHpPE Kak o
€IMHCTBE MPUPOJIBI U YEJIOBEKA, B MO3HAHUHU MPUPOIHBIX 3aKOHOMEPHOCTEHN U PeIIeHu: IpodiemM
COXpaHEHUs MTPUPOTHOTO PABHOBECHS;

yOSXKIEHHOCTH B 0COOOM 3HAYMMOCTH XWMHH JUISI COBPEMEHHOM IMBWIM3AIMH: B €&
T'YMaHUCTHYECKOW HANpPaBJICHHOCTH W BA)XXHOW POJIM B CO3JAaHUM HOBOW 0a3bl MaTepuaIbHOM
KYJIbTYpPBI, B PEIICHUU TTI00aTbHBIX MPOOIEM YCTOWYMBOTO Pa3BUTHS YEIIOBEUECTBA — CHIPHEBOMH,
JHEPreTHYECKON, TMHUIIEBOW M DKOJOTMYECKOW O€30MacHOCTH, B PA3BUTUH  MEIUIIMHBI,



00eCreueHNN yCIOBUM YCIIEIIHOTO TPyZAa M AKOJOTHYECKH KOM(OPTHOM JKU3HH KaKAOTO diIeHa
00II1eCTBA;

€CTECTBEHHO-HAYYHOU I'PaMOTHOCTH: TIOHMMAaHUS CYIIIHOCTH METO/I0B TIO3HAHUS, UCIIOB3YEMBIX B
€CTeCTBEHHBIX HAayKaX, CIIOCOOHOCTH HCIOJb30BaTh IOJydyaeMble 3HAHUS JJIs aHalIu3a M
OOBSICHEHUS SIBICHUI OKPY)KAIOLIEr0 MUPa U MPOMCXOIAIINX B HEM M3MEHEHUH, YMEHUS JIe1aTh
00OCHOBAHHBIE 3aKJIIOYEHUS HAa OCHOBE HAYYHBIX (PAKTOB M HMEIOMIMXCS TAHHBIX C IIEJBIO
MOJTY4EHHS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIFHO HCIIOJIb30BaTh XMMHUYECKHE 3HAHUS U PEIleHHS INpoOieM B
pEaITbHBIX KU3HEHHBIX CHTYaIHIX;

MHTEpeca K MO3HAHUIO, HCCIIEA0BATEIbCKOM eI TEIbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HEMPEPHIBHOMY OO0pa30BaHHUIO M CaMOOOPa30BaHUIO, K AKTUBHOMY
MIOJTYYCHUIO HOBBIX 3HAHUH 110 XUMHH B COOTBETCTBHUH C )KU3HEHHBIMU TOTPEOHOCTIMU;

MHTEpeca K 0COOCHHOCTSIM TPy/a B Pa3InYHBIX cepax MpodhecCHOHATEHON IeATEIbHOCTH.

METAIIPEAMETHBIE PE3YJIBTATDI

MertarnpeaMeTHbIe pe3yabTaThl OCBOCHUS y4eOHOTro npenaMeTa « XUMHUS» Ha YPOBHE CPEIHETr0O
o01mero o0pa3oBaHus BKIFOYAKOT:

3HAaYUMBIC JUISI (OPMHUPOBAHUS MHUPOBO33PEHUS OOYUYAIONIUXCS MEXIHCIUILTMHAPHBIC
(MeXIpeIMeTHBIC) OOIICHAYYHBIC TTOHSTHSI, OTPAKAIOIIUE [IEJIOCTHOCTh HAYYHOW KapTUHBI MUpa U
crienu(UKy METOJIOB IMO3HAHHMS, HMCIIOJIb3YEeMbIX B €CTECTBEHHBIX HayKaX (Marepus, BEIECTBO,
SHEprusi, SBIIEHUE, MPOLIECC, CUCTEMa, HAyYHBbIM (DaKT, MPUHIMUI, TUNOTE3a, 3aKOHOMEPHOCTD,
3aKOH, TEOPHSsI, HCCIICIOBAHUE, HAOIOICHAES, H3MEPEHHE, YKCIICPUMEHT U JIPYTHE);

YHUBEpCaJIbHBIC YUeOHBIC NCHCTBHS (ITO3HABATEIbHBIC, KOMMYHUKATUBHEIC, PETyIsSTHBHBIC),
obecneunBaromue GopmupoBanue (HyHKIHOHAIBHON TPAMOTHOCTH M COLIMATIBLHOW KOMIIETEHIIUU
oOyuaromuxcs;

CIIOCOOHOCTD oOyJaronuxcs HCIO0JIb30BAaTh OCBOCHHEBIE MEXIUCITUTUTHHAPHEIE,
MHUPOBO33PCHUYECKHE 3HAHHWS W YHHUBEpcaJdbHbIC Y4YeOHBIC JCHCTBHS B TIO3HABATCIBHOW U
COLIMAJIbHOU MPAKTHKE.

MeTtanpeamMeTHble  pe3yibTaThl OTPAXKAIOT OBIAJCHHUE YHHUBEPCAIbHBIMU  YU4€OHBIMU
MMO3HABATEIbHBIMU, KOMMYHUKATUBHBIMY U PETYJISTUBHBIMH JICHCTBUSMHU.

OBiajieHne YHMBEPCAILHBIMH YU€OHBIMH MO3HABATEIbHBIMH JI€HCTBUSIMU:

1) 6a3oBble JIOrUYecKHe AeiCTBUS:

CaMOCTOSITENTLHO  (DOPMYJIUPOBATh U  aKTYaIH3UpOBaTh MpoOJIEMy, BCECTOpPOHHE €€
paccMaTpuBarth;

ONpEACIIATh IIeNIM JCATCIBHOCTH, 3aJaBas IapamMeTpbl W KPUTCPUU WX JIOCTHIKCHUS,
COOTHOCHUTH PE3YyIbTAThI ACATEILHOCTHU C TIOCTABICHHBIMU IICIISIMU;

WCIONIb30BaTh MPH OCBOCHWUU 3HAHUNA TMPUEMBI JIOTHYECKOTO MBIIUICHUS — BBIICISTH
XapakTepHble TPU3HAKK TIOHATHA W  yCTAaHABIMBaTh WX B3aMMOCBS3b, HCIOJIL30BaTh
COOTBETCTBYIOIINE TIOHATHS JUISI OOBSICHEHUS OT/ICIIBHBIX (DAKTOB U SBJICHHIA,

BBIOMpATh OCHOBAHUS M KPUTEPHUH IS KJIACCU(DUKAIIUY BEIIECTB U XUMHUYECKHUX PEaKIIHii;

yCTaHABIMBATh TPUYUHHO-CIICICTBEHHBIC CBS3U MEXKY N3YIaeMbIMH SIBJICHUSIMH,

CTPOMTH JIOTHYECKUE pacCykIeHus (MHIAYKTUBHBIC, ICAYKTHBHBIC, TI0 aHAJIOTHH), BBISBIATH
3aKOHOMEPHOCTH M IPOTHBOPEYHUS B PACCMATPHBACMBIX SBJICHUAX, (POPMYIMpPOBATH BBIBOJBI U
3aKJIIOYEHUS,



IPUMEHATh B IPOLECCE MO3HAHUSA, MCIOJIb3YEMblE B XMMHMU CHUMBOJIMYECKHE (3HAKOBBIC)
MOJIENIH, MPeoOpa3oBbIBATh MOJICIIBHBIEC MPEICTABICHUS — XUMUYECKUNA 3HAK (CHMMBOJI) 3JIEMEHTA,
XxuMu4eckas (opmyna, ypaBHEHHE XUMHUECKOW pEaKIMW — TPH pEIIeHUH  Y4eOHBIX
[I03HABATENIbHBIX U MPAKTUYECKUX 3aJay, IPUMEHATh Ha3BaHHbIE MOJIEJIbHbIC NIPEACTABICHUS VIS
BBISIBJICHUS XapaKTE€PHBIX PU3HAKOB U3Y4aeMbIX BELIECTB U XUMUYECKUX PEAKIIMH.

2) 6a3oBbIe HccIe0BaTeIbCKHE JeHCTBHUA:

BJIa/IETh OCHOBAMHU METOJI0OB HAYYHOI'O IIO3HAHUS BEILIECTB M XUMUYECKUX PEAKLUI;

dbopmMynMpoBaTh LE€IM M 33Jayd  UCCIEAOBaHMs, MCIOJIb30BaTh IOCTABJIECHHBIE U
CaMOCTOSITENILHO C(POPMYJIMPOBAHHBIE BOIPOCH] B KAUECTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI JIJIst
(bopMHpPOBaHUS TUIIOTE3HI 110 MPOBEPKE MPABUIIBHOCTH BHICKA3bIBAEMBIX CY)KJICHHIA;

BJIaJIETh HaBbIKAMM CaMOCTOSITEJIBHOTO IUJIAHUPOBAaHUS U IPOBEACHHUS YUYEHHUYECKUX
HKCIEPUMEHTOB, COBEpLICHCTBOBATH yYMEHHUS HAONIOATh 3a XOJOM IIpoOIlecca, CaMOCTOSITEIbHO
IIPOrHO3UPOBATh €ro pe3ynbTaT, (OpPMYIMPOBATH OOOOLIEHUS M BBIBOABI OTHOCHTEIBHO
JIOCTOBEPHOCTH PE3YJIbTaTOB MCCIIEA0BAaHUS, COCTaBIATh OOOCHOBAHHBIM OTYET O MPOJECIIAHHOM
pabore;

IpuoOpeTaTh ONBIT YYEHUUYECKOW MCCIe0oBaTEeIbCKOM M MPOEKTHOM JAEATeNbHOCTH,
HpPOSIBJISITh  CIIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSTEIbHOMY IIOMCKY METOJIOB peIIEeHUs
MPAKTUYECKHX 3a/1a4, IPUMEHEHUIO Pa3InYHbIX METO/I0B MIO3HAHMUSL.

3) padora ¢ unopmanmeii:

OPHEHTUPOBATHCS B PA3IMYHBIX HCTOUYHUKAX WH(pOpMANU (HAYIHO-TIONYJISIpHAs JIUTEpaTypa
XMMHUYECKOIO COJEp)KaHUs, CHpaBOYHble IOCOOMs, pecypcsl VHTepHeTra), aHaIM3MpPOBAThH
UHGOpPMALMIO Pa3IMYHBIX BUIOB U (GOPM MpPEACTaBICHUS, KPUTHYECKH OLIEHUBAaTh €&
JIOCTOBEPHOCTH M HEITPOTUBOPEUNBOCTD;

(¢bopMynpoBaTh 3alpochl W TMPUMEHSATh pa3IMYHblE METOAbl MpU IOUCKE U OTOOpe
nHpopManuu, HeOOXOUMOM [T BBIMOJIHEHHUS Y4€OHBIX 33a/]1a4 ONpPeIeIEHHOIO THIIA;

npuoOpeTaTh OMNBIT HCIOJIb30BaHUA HH(OPMAIIMOHHO-KOMMYHHMKATUBHBIX TEXHOJOTUH U
Pa3IMYHbIX TOMCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO BbIOMpaTh ONTHMAJIbHYIO (OpMY MpEeACTaBI€HUS HHPOpPMALMK (CXEMBI,
rpaduKu, TuarpaMMsl, TaOJIHIIbI, PUCYHKH U APYTHE);

UCIOJb30BaTh HAy4YHBIM S3bIK B KauyecTBe CpeAcTBa IMpH paboTe C XUMHUYECKOH
nH(popManen: IPUMEHATh MEXIIpeAMETHbIE (pU3NYeCKne U MaTeMaTHUYeCKUE) 3HAKK U CUMBOJIBI,
(dbopMyIibl, a0O0peBUATYpbl, HOMEHKIATYPY;

UCIOJIb30BaTh U MIPe0Opa30BbIBATh 3HAKOBO-CUMBOJIMUECKHE CPEICTBA HATIISTHOCTH.

OBJIaZ[eHl/Ie YHUBEPCAIBHBIMA KOMMYHUKATHBHBIMHA HeﬁCTBHﬂMH:
3aJaBaTh BOIPOCH MO CYLIECTBY OOCYKAaeMOW TeMbl B XOJ€ JHMajora W/MIM IUCKYCCHH,
BbICKa3bIBaTh  UJAEH, (HOPMYIHpPOBATH CBOM  MPEUIOKEHUS  OTHOCUTENIBHO  BBIOJHEHHUS
MpEeJI0KEHHOM 3a/1a4u;

BBICTYIIaTh C TPE3CHTalMed pe3ylbTaTOB I103HABATEIbHON JNIE€ATEIbHOCTH, MMOJYYEHHBIX
CaMOCTOSITEJILHO WJIN COBMECTHO CO CBEPCTHUKAMU IIPH BBIIIOJIHEHUN XMMHUYECKOTO KCIIEPUMEHTA,
MPAKTUYECKOH PabOTHI MO MCCIEJOBAHUIO CBOMCTB M3YyYaeMbIX BELIECTB, peau3allld y4eOHOTO
npoekTa M (HOpMYJIHPOBAaTh BBIBOJBI MO pe3yjibTaTaM NPOBEAEHHBIX HCCIECJOBAHUM MyTEM
COIJIACOBaHUS MO3ULUHI B X0/ 00CYKAECHUS U 0OMEHA MHEHUSIMH.

OBJ1ajieHNe YHUBEPCAJIbLHBIMH PEryJsiITHBHBIMHU JI€HiICTBUSIMM:

CaMOCTOATENIBHO IUIAHUPOBATh U OCYILIECTBIIATH CBOIO IMO3HABATEIBHYIO JACATEIBHOCTD, OIPENEIss
e€ 1eTM U 3aJa4d, KOHTPOJIMPOBATh U MO Mepe HEOOXOAMMOCTH KOPPEKTHUPOBATh MpeaaracMblil



aJITOPUTM JICHCTBUH NPH BBITTIOJIHCHUN Y4eOHBIX U MCCIIEAOBATEIBCKUX 3a/]a4, BHIONpATh Hanboee
3¢ eKTUBHBIN crmoco0 HMX pemeHus ¢ y4€TOM TMOJIyYeHHs HOBBIX 3HAHMHM O BEIIECTBAX U
XUMHAYECKHX PEaKIUIX;

OCYIIECTBIISITH CAMOKOHTPOJIb CBOCH JIEATEILHOCTH Ha OCHOBE CAMOAHAIN3a U CAMOOLICHKH.

INPEAMETHBIE PE3YJIBTATBI
10 KVIACC

[IpenmMeTHbIe pe3ybTaThl 0OCBOEHUS Kypca «OpraHudeckasi XuMuUs» OTpaXxaroT:
cghopmuposanHocms npeocmagienuti: 0 MeCTe U 3HAYCHWU OpPraHMYecKOW XHMHHU B CHUCTEME
€CTECTBEHHBIX HAayK M €€ PO B 00ECIECYEHUN YCTOWYMBOTO Pa3BHTHUS YEJIOBEUYECTBA B PEILICHUH
po0JIeM HKOJIOTMYECKOM, SHEPreTHYecKOW M MUIIEBOM 0e30MacHOCTH, B PAa3BUTUU MEIUIUHBI,
CO3JIaHMHM HOBBIX MAaTEpPHAaJOB, HOBBIX HMCTOYHHKOB HSHEPIUH, B OOECHEUCHHM DPALMOHAIBHOTO
MPUPOJIONOIB30BaHuUs, B (JOPMUPOBAHUU MUPOBO33PEHUS M OOIIEH KyIbTyphl YETOBEKa, a TAKKe
9KOJIOTMYECKH 00OCHOBAHHOI'O OTHOILIEHUS K CBOEMY 3/I0POBBIO U IIPUPOJIHON Cpelie;

BJIAJICHUE CUCTEMOM XHMMHUUYECKHX 3HAHWM, KOTOpas BKJIIOYAET: OCHOBOINOJAralOUIUe MOHSITHS —
XMMHUYCCKHI AJIEMEHT, aTOM, PO U JIEKTPOHHAs 000JI0uKa atoMa, s-, P-, d-aTOMHbBIC opOUTAaIH,
OCHOBHOE U BO30Y>KIEHHOE COCTOSTHUS aTOMa, THOpUIN3alusl aTOMHBIX OpOUTaliel, HOH, MOJIEKYIa,
BaJICHTHOCTb, AIEKTPOOTPULATEIbHOCTD, CTEIIEHb OKUCICHUS, XMMUUECKasl CBSI3b, MOJIb, MOJIIpHAs
Macca, MOJISIpHBIM 00bEM, yrIepoaHbIi ckeneT, GyHKIMOHAIbHAs TPYIINa, paauKai, CTPYKTYpHbIE
bopmyisl (pa3BEPHYTHIE, COKPAIIEHHBIC, CKEJIETHBIE), H30MEPHsI CTPYKTYpHAasi U TPOCTPAHCTBEHHAs
(reomeTpuyeckas, ONTHYECKAs), HU30MEPbI, TOMOJOTHYECKHH psJl, TOMOJIOTH, YIJIEBOAOPOIbI,
KHCIIOPOJ- U a30TCOJEpIKAIlUe OPraHUYECKUE COEAMHEHHS, MOHOMEp, MOJMMEp, CTPYKTYpHOE
3BEHO, BBICOKOMOJIEKYJIIDHBIE COEJUHEHHUS; TEOpUH, 3aKOHbI (mepuoandeckuid 3axoH /.
W. MenneneeBa, Teopusi CTpoeHUs1 opraHuyeckux BemectB A. M. ByriepoBa, 3akoH coxpaHeHUs
MacChl BEIIECTB, 3aKOH COXpPAaHEHUS W TMPEBPALICHUS HYHEPTHH MPU XUMHUYECKHX PEaKIUsiX),
3aKOHOMEPHOCTH, CUMBOJIMUECKUN A3bIK XMMUHU, MUPOBO33PEHUECKHUE 3HAHMUS, JIEKAIIE B OCHOBE
MMOHUMaHHUS MPUYUHHOCTU U CHUCTEMHOCTH XUMHUYECKUX SIBJICHUM; MPEJICTABICHUS O MEXaHHU3Max
XUMHUYECKUX pPeaKkuil, TepMOJINHAMUYECKUX U KHHETUYECKMX 3aKOHOMEPHOCTSX MX MPOTEKAHUS, O
B3aMMHOM BJIMSIHUM aTOMOB M TPyNIl aTOMOB B MoOJeKyJaX (MHAYKTUBHBIA W ME30MEpHBIN
s dextol, opuentanTsl | u Il pona); pakronorndyeckue cBeeHrs 0 CBONCTBAX, COCTABE, MOTYyUYECHUN
1 0e30IacHOM HCIIOJIb30BAHUM BAKHEMINIUX OPraHUYECKUX BEIIECTB B OBITY M MPaKTHYECKOU
JeSITEIbHOCTH YeJIOBEeKa, OOIIMX HAYYHBIX MPUHIUIIAX XUMHUYECKOTO MPOM3BOJCTBA (Ha ImpHUMepe
MPOM3BOJICTBA METaHONa, TMepepaboTku HepTH); cHOpMHUPOBAHHOCT, YMEHUH: BBIABIATH
XapakTepHble  NpPHU3HAKW  TIOHATHUH,  YCTaHABIMBATh MX  B3aMMOCBS3b,  HCIIOJIb30BATh
COOTBETCTBYIOILIME TMOHATHSI TNPU ONMCAHUM COCTaBa, CTPOEHUS U CBOMCTB OPraHUYECKUX
COEeIMHEHNH;

cpopmuposannocmes  yMeHuu: WCIOJIB30BaTh XMMUYECKYI0 CHUMBOJMKY JJS COCTaBJICHHUS
MOJIEKYJISIPHBIX W CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U  CKEJIETHBIX) (opMyl
OPraHWYECKUX BEIECTB; COCTABIISATh YPABHEHHUS] XHUMHUYECKUX PEaKUUd M PaCKpbIBATh HX
CYLIHOCTb: OKUCIUTEbHO-BOCCTAHOBUTEIBHBIX PEAKIINI OCPEICTBOM COCTABIEHUS AJIEKTPOHHOTO
OamaHca JTHUX pEaKIHi, peakIuii HOHHOTO OOMEeHa MyTéM COCTaBICHHS WX TMOJHBIX |
COKpalIEHHBIX MOHHBIX YPAaBHEHUHN; M3TOTABIMBATH MOJEIN MOJIEKYJl OPraHUYECKHX BEILECTB JJIs
WUTIOCTPALIMKM UX XUMHUYECKOTO U IPOCTPAHCTBEHHOTO CTPOCHHS;

chopmuposanHocms  yMeHull: yCTAaHABIMBAaTh MPUHAIJIEKHOCTh H3YUYEHHBIX OPraHU4ecKHX
BEIIECTB IO MX COCTaBy M CTPOCHHIO K ONpeJeNéHHOMY Kiaccy/Tpylie COeIUHEHUH, 1aBaTh UM
Ha3BaHUA 1o cuctemaTuieckoil HomeHknatype (IUPAC) u npuBoauTh TpUBHAIbHBIC HA3BAHUS IS
OTJIETIbHBIX MPEICTaBUTENIE OpPraHWYECKUX BEIIECTB (ITWICH, AlETUJICH, TOJIyOJ, IJIMIIEPHH,
STWIEHIJIMKOJb, (heHoI, (opManbIeru, aueTanbIerui, aleToH, MypaBbHHAasl KUCIOTa, YKCYCHas



KHUCJIOTA, CTEapUHOBAasl, OJEUHOBAas, NAJIbMUTHUHOBAs KHUCJIOTHI, TJUIWH, aJlaHWH, MaJbTO3a,
(bpyKTO3a, aHWINH, TUBUHUI, U30TIPEH, XJIOPOIPEH, CTUPOII U APYTHUE);

cpopmuposanHocme ymeHus ONPEACTATh BUJ XUMHUECKOW CBSA3M B OPraHMYECKHX COCAMHEHUSIX
(koBaJIeHTHasT M HOHHAas CBSI3b, G- U T-CBA3b, BOJOPOJHAS CBA3b); CHOPMHUPOBAHHOCTH
YMEHHUS IPUMEHSATH I0JIOKEHHUS TEOPUM CTPOEHUs opraHmdeckux BemectB A. M. bytieposa ains
OOBSICHEHUSI 3aBHUCHUMOCTH CBOICTB BELIECTB OT MX COCTaBa U CTPOEHHs; CHOPMUPOBAHHOCTH
YMEHUH XapaKTepu30BaTh COCTaB, CTPOCHHE, (PU3MUECKHE U XMMHUYECKHE CBONCTBA THUIIMYHBIX
MPEACTABUTENEH PA3IMYHBIX KJIACCOB OPraHWYECKHMX BEIIECTB: aJIKAaHOB, LUKJIOAJIKAHOB, AJIKCHOB,
QJIKaJIU€HOB, QJKUMHOB, apOMAaTHYECKUX YIJIEBOJAOPOJIOB, CIHUPTOB, aJbAETUIOB, KETOHOB,
KapOOHOBBIX KHUCIJIOT, IMPOCTHIX U CIOXXHBIX 3(QHUPOB, >XKUPOB, HUTPOCOCAMHEHHA W aMHHOB,
aAMHHOKHUCIIOT, O€JIKOB, yIJIEeBOAOB (MOHO-, JW- U MOJHCAXapUAOB), HUIFOCTPHPOBATH
F€HETUYECKYIO0 CBA3b MEXAY HUMHU YPAaBHEHHSIMHU COOTBETCTBYIOIIMX XUMHUYECKHUX PEaKIUN C
HCIIOJIB30BAHUEM CTPYKTYPHBIX (hOpMyI;

cghopmuposanHocms yMeHus IONTBEPKIATh HAa KOHKPETHBIX MpHUMEpax XapakTep 3aBUCUMOCTU
pEaKMOHHON CIIOCOOHOCTH OPraHMYECKUX COEAMHEHUN OT KPaTHOCTH U THUIA KOBAJEHTHOM CBS3U
(0- ¥ m-cBsI31), B3aMMHOTO BJIMSIHHUSI aTOMOB M TPYIIN aTOMOB B MOJIEKYyJaX; c(hOpMHUPOBAHHOCTH
YMEHHMSI XapaKTepU30BaTh WCTOUYHUKU YIJIIEBOJOPOAHOIO ChIpbs (HEPTh, MPUPOIHBINA Ta3, Yroib),
CHOCOOBI ero nepepadoTKU U MPaKTUYECKOe MPUMEHEHNE IPOAYKTOB IepepaboTKu;
c(OPMHPOBAHHOCTH BIIAJICHUS CHCTEMON 3HAHUH O E€CTECTBEHHO-HAYYHBIX METOJaX IMO3HAHUS —
HaOII0/ICHUH, U3MEPEHUH, MOJCITUPOBAHUH, SKCIIEPUMEHTE (PEeaTbHOM M MBICIEHHOM) M YMEHHS
MIPUMEHSITh 3TH 3HAHUS;

cghopmuposanHocms yMeHus TPUMEHSTh OCHOBHBIE OMNEPALMU MBICIUTEIBbHOW AESITENbHOCTH —
aHaJIU3 U CUHTE3, CpaBHEHUE, 0000IIEHNE, CUCTEMATHU3ALIHIO, BBISIBIIEHUE IPUUMHH O-CIIE€ACTBEHHbIX
CBSI3€M — JIJIs1 U3yUEHUS CBOMCTB BELIECTB U XUMUYECKHUX PEAKIIM;

chopmuposanHocms  yMeHuli: BISIBISITh B3aUMOCBS3b XWMUYECKUX 3HAHUN C MOHATHSIMH U
MPEJCTaBICHUAMHU JIPYTUX €CTECTBEHHO-HAYYHBIX NPEAMETOB i 060Jiee 0CO3HAHHOTO OHUMAaHHUS
CYLUIHOCTH MAaTE€pHaIbHOIO €IMHCTBA MHpa, UCIIOJIb30BaTh CUCTEMHBIE 3HAHUS 10 OPraHUYECKON
XUMHUU 17151 OOBSCHEHUS U IPOTHO3UPOBAHUS SIBIICHHUH, MMEIOIUX €CTECTBEHHO-HAYUYHYIO IPUPOLLY;
cghopmuposanHocms YMEHHUM: IPOBOJUTH PAcU€Thl MO XUMHUYECKHUM (opMysiaM M ypaBHEHUSIM
XMMHUYECKHX PEaKIMi C MCIOJIb30BaHUEM (PU3NUYECKUX BEIUYHMH (Macca, 00bEM ra3oB, KOJIMUECTBO
BELIECTBA), XapaKTEPU3YIOIINX BELIECTBA C KOJWYECTBEHHON CTOPOHBI: PACUYETHI MO HAXOKICHUIO
XUMHUYECKOH (OpPMYINbl BELIECTBA MO H3BECTHBIM MACCOBBIM JIOJIIM XHMHYECKHUX 3JEMEHTOB,
MPOJYKTaM CrOpaHusl, JIOTHOCTH ra3000pa3HbIX BEILIECTB;

cghopmuposannHocms  yMeHull: TIPOTHO3UPOBATh, AHAIU3UPOBATh M OLIEHWBATh C TO3ULUN
9KOJIOTMYECKON O0€30MacHOCTH TOCHIEACTBUS OBITOBOM M IPOU3BOJCTBEHHON JEATEIbHOCTH
YeJIOBEKa, CBA3AHHOM C mepepaboTKON BEUIeCTB, UCIOIb30BATh MOMYUYSHHbIC 3HAHUS JUIS TIPUHATHS
IPaMOTHBIX pEeIIeHUN TPoOJIeM B CUTYalUsX, CBSI3aHHBIX C XUMHEH;

cpopmuposannocmes  yMeHull: CaMOCTOSTENIbHO IUIAHUPOBaTb M MPOBOJUTH XMMUYECKHUN
SKCIIEPUMEHT (TOJIyYeHHE U M3y4eHHE CBOICTB OpPraHMYECKHX BEIIECTB, KAUECTBEHHbIE PEaKIuu
YIJI€BOJIOPO/IOB PA3JIMYHBIX KJIACCOB M KHCIOPOJCOAEPIKALMX OPraHUMYECKHUX BEILECTB, PEIICHUE
AKCIIEPUMEHTAJIBHBIX 3aj[ad M0 Paclo3HAaBaHUIO OPraHMYECKHX BELIECTB) C COOJIOJEHUEM MPaBUI
6e30macHOro oOpalieHus ¢ BEIIeCTBaMH U JJAOOpaTOpHBIM 000pynoBaHHEM, (HOPMYITUPOBATh 1IENb
UCCIEIOBaHMs,  NPEACTaBIATh B pa3au4yHod  Qopme  pe3yiabTaTbl  SKCIIEPUMEHTA,
aHAJIN3MPOBATh U OLIEHUBATH UX JOCTOBEPHOCTH;

cghopmuposannocms ymenutl: coOMOAATh MPaBUiIa SKOJIOTMUECKU 11€JIeCO00pa3HOro MOBEACHUS B
OBITY U TPYIOBOW JIEATEIFHOCTH B LIEJSIX COXPAHEHHs CBOETO 3/I0POBbs, OKPYXKAIOIIe pUpOoaHOi
Cpenbl U JOCTHXKEHHS €€ YyCTOMYMBOIO Pa3BUTHS; OCO3HABATH OIMACHOCTh TOKCHMYECKOTO JEUCTBUS
Ha JKMBbIE OPraHU3MBbl ONPEEIEHHBIX OPraHNYECKUX BEIIECTB, TOHMUMas cMblca nokasarens [1IK;
aHAJIM3UPOBATh 11€JIeCO00Pa3HOCTh MPUMEHEHHUS OpPraHMYeCKUX BEUIECTB B IMPOMBIIIICHHOCTH U B
OBITY C TOYKHU 3PEHUSI COOTHOILICHUS PUCK-TIONIb3a;



cghopmuposanHocms ymeHuil: OCYIIeCTBIIAT LEJICHANPABICHHBIN TTOUCK XUMUYECKON WH(OpMaIIUn
B Ppa3IMYHBIX MCTOYHMKAX (Hay4Has W Yy4YeOHO-Hay4Has JHTEparypa, CpPeICTBa MacCOBOM
uHpopManuy, WNurepner U Ipyrue), KPUTHYECKU aHAIU3UPOBATH XUMUYECKYIO
nHpopManuto, nepepadarpiBaTh €€ M MCIOJb30BaTh B COOTBETCTBHU C IIOCTaBJICHHOW y4eOHOM
3aj1a4ei.

11 KJIACC

[IpenmeTtHbIe pe3ynbTaThl 0OCBOCHUS Kypca «O01as 1 HeOpraHMUeCcKasi XUMH OTPaXKaroT:

cpopmuposannocms IPEJICTABICHUI: O MaTEPUATbHOM €JMHCTBE MUPA, 3aKOHOMEPHOCTSX U
[I03HABAEMOCTH SIBJIEHUI MPHUPOJIbI, O MECTE M 3HAYEHUU XMMHUHU B CUCTEME €CTECTBEHHBIX HayK U
e€ poau B 00€CHEYEeHUH YCTOWYMBOIO pAa3BUTHs, B PpELIEHUH HPOOJIEM 3KOJIOIMUYECKOH,
HHEPreTUUECKOM U MUIIEBON 0€30MaCHOCTH, B PA3BUTHH MEIAHIIMHBI, CO3/1aHUM HOBBIX MaT€pPHAaJIOB,
HOBBIX HCTOYHMKOB OJHEPIUH, B OO0ECIEYEHUH PAIOHAILHOTO MPUPOJOINOIb30BAHUSA, B
(GOopMHpPOBAaHUN MHUPOBO33PEHUS] M OOLICH KyJIbTypbl UEJIOBEKa, a TaKXe SKOJIOTMYECKH
000CHOBAHHOT'O OTHOIIEHUS K CBOEMY 370POBBIO U IIPUPOAHOM cpene;

BJIaJICHUE CHCTEMON XMMHYECKHX 3HAaHUH, KOTOpasi BKIIIOYAET: OCHOBOIIOIATAIOIINE TTOHSATHS
— XMMHYECKUH DIIEMEHT, aTOM, SAPO aToMa, M30TOIBI, AIEKTPOHHAs 000JI0YKa aroma, S-, p-, d-
aTOMHbIE OpOUTAJIM, OCHOBHOE M BO30YXIEHHOE COCTOSHHS aTOMa, TMOpUAM3ALUSA ATOMHBIX
opOutanelf, HOH, MOJEKYJIa, BaJEHTHOCTb, 3JIEKTPOOTPULATEIBHOCTb, CTENEHb OKHCIECHUS,
XMUMHAYECKass CBS3b (KOBAICHTHAs, HOHHAs, METaNIM4ecKas, BOJOPOAHAs), KPHUCTAUTMYECKast
pemeéTka, XUMHUYECKasi PEeaKiysi, PacTBOP, SJICKTPOJUTHI, HEIIEKTPOIMTHI, AIIEKTPOIUTHUCCKAS
JMCCOLMalusl, CTENEeHb IUCCOLMALUMU, BOJAOPOAHBIM IOKa3aTellb, OKUCIUTENb, BOCCTAHOBUTEIID,
TeroBo 3((eKT XuMHUECKOW peakIuh, CKOPOCTh XHUMHMYECKOHW peakuH, XUMHUYECKOe
paBHOBECHE; TEOPUU M 3aKOHBI (TEOPHUS SICKTPOTUTHUECKON TUCCOIUAIINH, TIEPUOINIECCKUNA 3aKOH
JI.1A. MenneneeBa, 3aKOH COXPAaHEHHs MAacChl BEIIECTB, 3aKOH COXPAHEHUS M IPEBPALLICHUS
SHEpPIrUU NpU XMMHUYECKUX peaKIHsX, 3aKOH MOCTOSIHCTBA COCTaBa BELIECTB, 3aKOH JIEHCTBYIOIINX
Macc), 3aKOHOMEPHOCTH, CUMBOJIMYECKUHN A3bIK XUMHM, MUPOBO33PEHUECKUE 3HAHUS, JIeXKAIIHE B
OCHOBE TIOHMUMAHHWs TPHYUHHOCTH M CHCTEMHOCTH XHUMHUYECKUX SBIICHHI;, COBPEMEHHBIE
MPEJCTaBICHUS O CTPOSHUH BEIIECTBA HA aTOMHOM, MOHHO-MOJIEKYJSIPHOM W HaIMOJIEKYISIPHOM
YPOBHSAX; MpPEICTABICHUS O MEXaHM3MaX XHMHUYECKHUX peaklUud, TEepMOJUHAMUYECKUX U
KMHETHUYECKUX 3aKOHOMEPHOCTSIX HX MPOTEKaHUs, O XMMHUYECKOM pPaBHOBECHM, pPAaCTBOpax M
JMCTIEPCHBIX CHUCTeMax; (DaKTOJIOTHYECKHNE CBEICHHUS O CBOMCTBAaX, COCTaBe, IOJIYYCHHUH U
0€30MaCHOM HCTIOJIF30BAaHUU BaXHEUIIMX HEOPraHMYECKUX BEIIECTB B OBITY M TPAKTUYECKOM
JeSITeTbHOCTH YEJIOBEKa, OOIMX HAyYHBIX MPUHIIUIIAX XUMHUECKOTO MPOU3BOICTBA;

cgpopmuposanHocms yMeHuli: BBISBIATh XapaKTepHble NMPU3HAKU MOHSTUH, YCTaHABIHMBATh
WX B3aMMOCBS3b, HCIIOJIIB30BaTh COOTBETCTBYIONIME IOHITHS TPH ONMHCAHUM HEOPTaHHMYECKHX
BEILIECTB U UX NPEBPALLIECHNN;

cpopmupoganHocmes yMeHusi WCHOIB30BaTh XUMHUECKYIO CHMBOJMKY JUISI COCTaBJICHUS
(opMyJT BEIIECTB M YpaBHEHUI XUMHUYECKHX peakiuii, cucteMaTrnyeckyto Homenkinarypy (IUPAC)
Y TPUBHAIIbHBIC HA3BaHUS OTJEIILHBIX BEIIECTB;

cpopmuposannocms ymenus ONPENENATh BAIEHTHOCTh M CTENCHb OKHCICHHS XUMHUYECKHX
JIEMEHTOB B COEAMHEHUSX, BUJ XUMHMUYECKOW CBS3M (KOBAJEHTHAs, MOHHAs, MeETaJuINYecKas,
BOJIOPOJIHAS ), THIT KPUCTATUYECKOM PEIIETKN KOHKPETHOTO BEIECTBA;



cpopmuposannocmes  ymeHus OOBACHATh 3aBUCHUMOCTb CBOMCTB BEIIECTB OT BHJA
XUMHAYECKOM CBS3M M THIA KPUCTAJUIMYECKOW PEIIETKH, OOMEHHBIM M JOHOPHO-aKIENTOPHBIN
MEeXaHU3Mbl 00pa30BaHUs KOBAJIEHTHOU CBSI3U;

cpopmuposannocmes  ymeHul: KilacCU(UUUPOBATh: HEOPraHWYECKHE BELIeCTBA IO HX
COCTaBYy, XUMMUYECKHE DPEAKLMUU [0 pa3IMYHbIM IpHU3HAKaM (YUCIy U COCTaBy pearupyromux
BEIIECTB, TEIUIOBOMY 3((dekry peaknuu, H3MEHEHUIO CTEIEHEH OKUCICHUS DIEMEHTOB,
00paTUMOCTH, YYacTHIO KaTaju3aTopa M JpYyrue); CaMOCTOSTEIbHO BBIOMpPATh OCHOBAaHHS U
KPUTEPHUH Ul KJIacCU(PUKALIUU U3Y4aeMbIX BELIECTB U XUMUYECKUX PEAKIINM;

cpopmuposannocme ymeHus pacKpblBaTh CMBICH Neproanyeckoro 3akoHa /. . Menneneesa
U IEMOHCTPUPOBATh €TO CUCTEMATH3UPYIONIYI0, OOBSICHUTEIBHYIO U IPOTHOCTUYECKYIO ()YHKIINY;

cpopmupoganHoCmes yMeHull: XapakTepu30BaTh AIEKTPOHHOE CTPOCHHE aTOMOB M HOHOB
XMMHMYECKHX JJIEMEHTOB IIepBOro—4erséproro mnepuonoB Ilepuogmueckon cucremst JI.1.
Menpeneesa, UCIONIBb3Ysl NOHIATHS «QHEPIETUYECKUE YPOBHUY, «IHEPreTUUYECKHUE IIOLYPOBHU», «S-,
p-, d-aroMHBIE OpOWTAIM», «OCHOBHOE M BO30YXKIEHHOE DHEPreTUYECKUE COCTOSHHS aToMay;
OOBSICHATH 3aKOHOMEPHOCTH M3MEHEHHUS CBOWCTB XMMHYECKUX JJIEMEHTOB M HMX COCJAMHEHHH IO
nepuogam u rpynnam Ilepuogudeckoit cucremel JI. M. MeHneneeBa, BaJleHTHbIE BO3MOXKHOCTHU
aTOMOB JIEMEHTOB Ha OCHOBE CTPOEHHSI UX 3JIEKTPOHHBIX 000JI0YEK;

chopmuposanHocms ymeruli: XapaKTepru30BaTh (OMKUCHIBATh) OOIHME XUMHUYECKHE CBOMCTBA
BELIECTB PAa3JIMYHbIX KJIacCOB, IMOATBEPKAATh CYIIECTBOBAHME TI'€HETHMUYECKON CBSI3U MEXKIY
HEOpPraHMYECKUMHU BEUIECTBAMU C IOMOIIbIO YPAaBHEHUI COOTBETCTBYIOLIUX XUMHUUECKUX PEAKIIMIA;

cpopmuposannocmes ymMeHus PaCKpbIBaTh CYIIHOCTb: OKUCIHUTEIbHO-BOCCTAHOBUTEIIBHBIX
peakiMii MOCPEICTBOM COCTAaBJIEHUS SJIEKTPOHHOTO OanaHca 3TUX PEaKIMi; peakiuil MOHHOTOo
oOMeHa MyTEM COCTaBJIEHUS MX MOJHBIX U COKPAIIEHHBIX HOHHBIX YPaBHEHMI; peakluil THIPOIN3a;
peakuuii KoMIuieKcooOpa3zoBaHus (Ha MpUMepe THIPOKCOKOMIUIEKCOB LIMHKA U aIFOMUHHUS);

cpopmuposannocme ymeHuss OObSICHATh 3aKOHOMEPHOCTH POTEKAHUS XUMUYECKUX PeaKLui
C Y4€TOM HUX DHEPreTHUYECKHUX XapaKTEPUCTHK, XapaKTep M3MEHEHMsI CKOPOCTH XHMHYECKON
peakuuy B 3aBUCUMOCTH OT PA3JIMYHBIX (PAKTOPOB, a TAKXKE XapaKTep CMEIIEHUS XUMHYECKOIO
paBHOBECHsI TI0]] BIUSIHUEM BHEIIHUX Bo3aelcTBuil (mpunnun Jle [larense);

cpopmuposannocmes ymeHus: XapakTepu3oBaTb XUMHUECKHE DPEaKLUH, JIeXKAl[Me B OCHOBE
MIPOMBIIIJIEHHOT'O TOTYYEHHUS CEPHOM KUCIIOThI, aMMHaKa, OOII1e HayYHbIe PUHIMITBI XUMUYECKHX
IIPOU3BO/JICTB; 11€1€CO00Pa3HOCTh MPUMEHEHHSI HEOPTaHUYECKUX BEIECTB B MIPOMBIIIJIEHHOCTH U B
OBITY C TOUKHU 3pEHUSI COOTHOIIEHUSI PUCK-TI0JIB3a;

cgpopmuposannocme 61adeHuss CUCTEMOM 3HaHUM O METOAax HAy4YHOIO MO3HAHMS SBICHUHN
IpUPOJBI — HAOMIOIEHHE, U3MEPEHNE, MOJICTUPOBaHHE, SKCIIEPUMEHT (PEalbHbI U MBICICHHBII),
HCIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, YMEHUS IPUMEHSTh 3T 3HAHUS IPU SKCIIEPUMEHTAIILHOM
WCCJIETIOBAaHUM BELIECTB U JJI1 OOBSCHEHHS] XMMHUYECKHUX SIBJICHUH, UMEIOIIUX MECTO B MPUPOJIE,
MIPaKTUYECKON AESITEIbHOCTH YEJI0BEKA U B IOBCEAHEBHON KU3HU;

cpopmMuposanHocmev ymMeHus BBISBIATH B3aUMOCBA3b XUMHMUYECKUX 3HAHUM C TOHATHAMHU U
MIPE/ICTAaBICHUSIMU JPYTUX €CTECTBEHHO-HAYYHBIX MPEIMETOB JUIsl 00jiee 0CO3HAHHOTO MOHUMAHUSA
MaTepUaIbHOTO €TUHCTBA MUPA;

cgpopmuposannocmes ymenus TMPOBOJUTH PACUETHI: C MCIOIB30BAHUEM IOHITHH «MaccoBas
JI0J1s1 BEIIECTBA B PACTBOPE» M «MOJISIPHAS KOHLIEHTPAIMS»; MAacChl BELIECTBA MM 00BbEMa ras3a 1o
M3BECTHOMY KOJMYECTBY BEIIECTBA, Macce WIM O0BEMY OJHOIO M3 YYacTBYIOUIMX B PEaKLHUU
BEIIECTB; TEMJIOBOT0 3(h(eKTa peakluu; 3Ha4eHUsI BOJOPOJHOIO MOKA3aTelsl pacTBOPOB KUCIOT U
IIeJI0Yel ¢ U3BECTHOM CTENEHBIO AMCCOLMAIINH; Macchl (00bEMa, KOTMYECTBA BEIIECTBA) MPOAYKTA



peakluu, €clii OJHO M3 MCXOJHBIX BEIIECTB JAHO B BUJIE PACTBOpPA C ONPENEIEHHON MacCOBOM
J0JIel pacTBOPEHHOTO BEIIECTBA WIIM IaHO B M30BITKE (MMEET MPUMECH); TOJIM BBIXOJA MPOIYKTA
peakiuu; 00BEMHBIX OTHOIIIEHUH ra30B;

chopmuposanHocms yMeHull: CaMOCTOATEIbHO IJIAHUPOBATh U MPOBOAUTH XUMHUYECKHIA
SKCIIEPUMEHT (IIPOBEJIEHUE PEaKIii MOHHOTO OOMeHa, MOJTBEP)K/IEHHE KauyeCTBEHHOI'O COCTaBa
HEOPraHWYECKUX BEIIECTB, ONPENECIEHUE CPEllbl PACTBOPOB BEILIECTB C IMOMOILBK) HHAUKATOPOB,
W3YYCHHE BIUSHUS Pa3IUYHBIX (DAKTOPOB HA CKOPOCTh XHMMHYECKOM peakiuu, pelIeHue
SKCIIEPUMEHTAJBHBIX 3a1ad 1mo Temam «Mertamisl» U «Hemeramib») ¢ coOM0eHUEM TIPABHI
0e30MacHOro OOpaleHus ¢ BEIIECTBAMU U JIaOOpaTOpPHBIM 000pyI0BaHUEM, (DOPMYITHPOBATH LIETh
WCCIICIOBAHMS, TIPEJCTABISITh B PAa3IUYHON (popMe pe3yabTaThl SKCIIEPUMEHTA, aHAITM3UPOBATh U
OLIEHUBATh UX JOCTOBEPHOCTD;

cghopmuposannHocms ymenuti: COONIOAATH MpPaBHJIA MOJIb30BAHUS XUMUYECKOW MOCYAOH H
1abopaToOpHBIM 000pYI0BAaHUEM, OOpAIICHHS C BEIIECTBAMU B COOTBETCTBHH C MHCTPYKLHUSIMU IO
BBITIOJIHEHUIO JTA0OPATOPHBIX XUMHUYECKUX OIBITOB, SKOJOTUUECKH 11€J1eCO00Pa3HOT0 MOBECHUS B
OBITY M TPYJIOBOH JCSATCILHOCTH B LIEJISX COXPAHEHUSI CBOETO 3JI0POBbsI, OKPYKAIOMIEH MPUPOTHON
Cpenbl U JOCTHXKEHHS €€ YyCTOWYMBOIO Pa3BUTHUSA, OCO3HABATH OMACHOCTh TOKCHYECKOTO JEUCTBUS
Ha KUBbIE OPraHU3MBbl ONPEIEIEHHBIX HEOPraHWYECKUX BELIECTB, NMOHMMAs CMBICI IOKa3aTelss
IJIK;

cghopmuposannocms  ymMeHull: OCYIIECTBIIATH IIEJICHANPABICHHBIA TMOWCK XUMHUYECKOU
nH(OpMaMM B PA3IUYHBIX HMCTOYHWKAX (HAy4dHass W y4eOHO-HAy4dHasl JIMTEpPaTypa, CpelcTBa
MaccoBoi uHbopmanuu, WHTepHeT UM apyrue), KPUTUYECKH AaHAIM3UPOBATH XUMHYECKYIO
uHpopmaiuio, nepepadbaTeiBaTh €€ M HCHOJIB30BaTh B COOTBETCTBUU C IOCTABIEHHOW yueOHOMU
3a/1a4en.
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C .M 0
1.2 TPOCHHE BCllloCTRa, ATHOT00pAsHe 11 1 https://m.edsoo.ru/W4FD2VJF8
BEIICCTB
1.3 XUMUYECKUE peaKIuu 19 1 3 https://m.edsoo.ru/QHDJZGESH
Uroro no pazgeny 39
Pa3nen 2. Heoprannuyeckasi Xumust
2.1 Hewmeramist 31 https://m.edsoo.ru/9NCC2YQRJ
2.2 Meramnbl 23 https://m.edsoo.ru/YEU9WRJ21
Hroro no pazaeny 54
Paznen 3. Xumus u )Ku3Hb
M . X
3.1 CTOALT HOSHAHIL B XHMUH. AHMIA H 9 https://m.edso0.ru/2Q4016 NXK
KHU3Hb
Hroro no pazgeny 9
OBIIEE KOJIMYECTBO YACOB I10
- 102 4 8

[NPOTPAMME



https://m.edsoo.ru/R39EAGJPC
https://m.edsoo.ru/W4FD2VJF8
https://m.edsoo.ru/QHDJZGESH
https://m.edsoo.ru/9NCC2YQRJ
https://m.edsoo.ru/YEU9WRJ21
https://m.edsoo.ru/2Q40I6NXK

IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

KoHTpoabLHBI
Bcero P
e padoThbI

IIpakTHYeckue
padoThI

JlaTa
H3y4YeHH
|

JIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTe/bHbIe Pecypchl

[Ipeamer u 3HaueHue
OpPraHUYECKON XUMUH,
IPEJCTaBICHUE O MHOI000pa3uu
OpPraHUYECKUX COEANHEHUN

https://m.edsoo0.ru/48G4H34K4

DIIEKTPOHHOE CTPOCHUE aTOMa
yriepoaa (OCHOBHOE 1
BO30YXJIEHHOE COCTOSIHUS).
BaneHTHbIE BO3MOKHOCTH aTomMa

yriaepoza

https://m.edso0.ru/ODI6 TSLIR

XnMuyeckas CBI3b B
OPraHUYECKUX COCIUHECHUSX.
Mexanu3mbl 00pa3oBaHUs
KOBQJIEHTHOM CBSI3H, CIIOCOOBI
pa3pbiBa CBA3EH

https://m.edsoo.ru/C42CCDY5S

Teopus cTpoeHHs OpraHMYEeCKUX
coequHenunit A. M. byrneposa

https://m.edsoo.ru/MIAFQ4PQO

Buapl uzomepun: cTpykTypHas,
MPOCTPAHCTBEHHAsI. DJIEKTPOHHbIE
3¢ dexTh B MOJIeKyIax
OPraHUYeCKUX COCIUHEHUMN

https://m.edsoo.ru/GN3QZ8AHX

[IpencraBnenue o kiraccupuKaum

https://m.edsoo.ru/P6AQNOU22



https://m.edsoo.ru/48G4H34K4
https://m.edsoo.ru/0DI6T8L9R
https://m.edsoo.ru/C42CCDY5S
https://m.edsoo.ru/MIAFQ4PQO
https://m.edsoo.ru/GN3QZ8AHX
https://m.edsoo.ru/P6AQN0U22

U cHCTeMaTh4ecKasi HOMEHKIIATypa
(IUPAC) oprannyeckux BEIIECTB

Knaccudukanus peakuuii B
OPraHU4YeCKOM XUMHH

https://m.edsoo.ru/M5DJYMP9M

Cucremaruzanusa 1 0000IIeHIE
3HAHUH 110 TEME

https://m.edsoo.ru/SKOA3EB67

AJIKaHBI: TOMOJIOTHYECKHUH P,
oOmrast popmysa, HOMEHKJIATypa U
HM30MEepHs, IICKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHHE
MOJICKYJI

https://m.edsoo.ru/SHWFWZ174

10

du3znuecknue U XUMHUUECKHIE
CBOMCTBA aJIKaHOB

https://m.edsoo0.ru/GV8LNQJ3X

11

HaxoxneHnne aikaHOB B IPUPOJIE.
CriocoObl nostyueHus u
IIPUMEHEHHE AJIKaHOB

https://m.edsoo.ru/AB2ZKXXIZ

12

[uxnoankansl: o0mas Gopmyna,
HOMCHKIJIaTypa U U30MCpPHUs,
0COOEHHOCTH CTPOEHUS U
XUMHUYECKHX CBOHCTB, CIIOCOOBI
MOJTyYEeHHUs U IPUMEHEHHE

https://m.eds00.ru/Q4B5900Q1A

13

Pemenue pacu€THpIx 3a1a4 Ha
ONpEEICHUE MOJIEKYIISIPHOU
(hOopMyIIbI OPraHuYEeCKOTO
BCIIECTBA I10 MACCOBBIM JIOJISIM
aTOMOB PJIEMCHTOB, BXOJAIINX B
ero coctaB. CucTeMaTH3alusI U
000011IeHNE 3HAHUH 110 TEME

https://m.edsoo.ru/ED66JALEK



https://m.edsoo.ru/M5DJYMP9M
https://m.edsoo.ru/SKOA3EB67
https://m.edsoo.ru/8HWFWZ174
https://m.edsoo.ru/GV8LNQJ3X
https://m.edsoo.ru/AB2ZKXXIZ
https://m.edsoo.ru/Q4B590Q1A
https://m.edsoo.ru/ED66JALEK

14

AJIKEHBI: TOMOJIOTHYECKHUH P,
obmas popmysia, HOMEHKIIATYypa,

ANEKTPOHHOE U MPOCTPAHCTBEHHOE
cTpoeHue Mosekya. CTpyKTypHas U

UC-TPAaHC-U30MCPUA AJIKCHOB

https://m.edsoo.ru/NCGOE2K0J

15

PuznyuecKue 1 XUMHYECKHE
CBOMCTBa ankeHoB. [IpaBuio
MapkoBHHKOBA

https://m.edsoo.ru/6 XZHRIRTW

16

Crioco0pl mostyueHus u
PUMEHEHHE aJIKEHOB

https://m.edsoo.ru/YSODCR6ZN

17

[IpaxTuueckas padora Ne 1 o
teme "l[lonydyenue >TusieHa u
M3y4YeHHUe ero CBOMUCTB"

https://m.edsoo.ru/HHCGPAVH5

18

Pemrenne pacuy€THbIX 3a1a4 HA
ONPEIEICHUE MOJIEKYIIIPHOU
(hopMyITBI OPTaHHUYECKOTO
BEILIECTBA

https://m.edsoo.ru/ XYWNMAYNA

19

AJIKaIMEHBI: CONPSKEHHBIE,
M30JIMPOBaHHBIE,
KyMynupoBaHHble. OcoO0eHHOCTH
AJIEKTPOHHOTO CTPOCHUS

https://m.edsoo.ru/EKDS1U5UV

20

XMMHUYECKHE CBOUCTBA
CONPSKEHHBIX JUEHOB

https://m.edso0.ru/M356GLRBE

21

CriocoObI ostyueHust u
NPUMEHEHHE aJIKaINCHOB

https://m.edsoo.ru/KT8M1N272

22

AJIKUHBI: TOMOJIOTUYECKHUH P,
obmas popmysia, HOMEHKIIATYypa,

https://m.edsoo.ru/N65WYKD93



https://m.edsoo.ru/NCG0E2K0J
https://m.edsoo.ru/6XZHRIRTW
https://m.edsoo.ru/Y8ODCR6ZN
https://m.edsoo.ru/HHCGPAVH5
https://m.edsoo.ru/XYWNMAYNA
https://m.edsoo.ru/EKDS1U5UV
https://m.edsoo.ru/M356GLRBE
https://m.edsoo.ru/KT8M1N272
https://m.edsoo.ru/N65WYKD93

AJICKTPOHHOE U IPOCTPAHCTBEHHOE
CTPOCHHE MOJICKYJI, (PU3UICCKUE
CBOICTBa

23

XUMHUYECKUE CBOMCTBA aJIKUHOB

https://m.edso0.ru/MQ7A03SUC

24

KauecTBeHHbBIE peakuy Ha
TPOMHYIO CBSI3b

https://m.edsoo.ru/45UN142UY

25

CriocoObl nostyueHus u
IPUMEHEHHE AJIKUHOB

https://m.edsoo.ru/SYL7VWAMA

26

Pemenue 3agau: pacu€rsl o
YPAaBHEHUIO XUMUYECKOU pEAKIINHU

https://m.edso0.ru/Q7XMPZSRF

27

Cucremaruzanus u 00001eHue
3HAHUH 10 TEME

https://m.edsoo.ru/I9DNOP1NS8

28

ApEeHBI: TOMOJIOTHYECKUH psfl,
obmmas popmyna, HOMEHKIATypa.
DNEeKTPOHHOE U IPOCTPAHCTBEHHOE
CTPOEHUE MOJIEKYJ OeH307a 1
TOJTyoJIa, UX (PU3UUECKHE CBOICTBA

https://m.edsoo.ru/WNGDLBK5D

29

XUMHUYECKUE CBOWCTBA apEHOB:
peaKuny 3aMEeIICHUS

https://m.edsoo.ru/FCNHX9WY'1

30

XUMHUYECKUE CBOWCTBA aPEHOB:
peaKury NPUCOECIUHEHNS,
OKHUCJIEHHUE TOMOJIOTOB OEH30I1a

https://m.edsoo.ru/CSBNGDUCS

31

Oco0EHHOCTA XUMUYECKUX
CBOMCTB CTUPOJIA

https://m.edsoo0.ru/F2K2CB5PG

32

Pemenue pacu€THbIx 3a1a4 Ha
ONpeAeICHUE MOJIEKYIISIPHOM
(hopMyITBI OPTaHHUYECKOTO

https://m.eds00.ru/QFKSRGCXW



https://m.edsoo.ru/MQ7AO3SUC
https://m.edsoo.ru/45UN142UY
https://m.edsoo.ru/SYL7VWAMA
https://m.edsoo.ru/Q7XMPZSRF
https://m.edsoo.ru/19DN0P1N8
https://m.edsoo.ru/WNGDLBK5D
https://m.edsoo.ru/FCNHX9WY1
https://m.edsoo.ru/CSBNGDUCS
https://m.edsoo.ru/F2K2CB5PG
https://m.edsoo.ru/QFKSRGCXW

BEIECTBA

33

CriocoObI mostyueHust u
NPUMCHEHHIE apECHOB

https://m.edsoo.ru/2VKLXNJZ4

34

['eHeTHuecKas CBSI3b MY
pa3IMYHBIMH KJIACCAMU
YII€BOJAOPOIOB

https://m.edsoo.ru/IX7QM5T7F

35

Pacué€rsl 1o ypaBHEHUAM
XUMHYECKUX PEaKIUH.
Cucremaruzanusa 1 0000IeHIE
3HAHW 110 TEME

https://m.edsoo.ru/9VBZTY4PI

36

[Ipuponnsriii ra3. [lomyTHeie
He(TSAHBIE ra3bl

https://m.edso0.ru/CK1CUWWEN

37

KameHnHbIi1 yroaps 1 IpoIyKThI €To
nepepadoTKu

https://m.edsoo.ru/BDDEXD2FV

38

Hedts 1 ciocoOs1 €€ nepepaboTku.

[IpumeHeHne npoayKToOB
nepepadboTku HedTH

https://m.edsoo.ru/OREQY2CYG

39

I'eHeTHUECKas CBSI3b MY
pa3IMYHBIMH KJIACCAMU
YTJIEBOIOPOIOB

https://m.edsoo.ru/HQ22U8ZHE

40

raHOFCHOHpOI/ISBOI[HBIe
YIIJIIEBOAOPOAOB: 3JICKTPOHHOC
CTPOCHUC, PCAKIIUU 3aMCIICHUS
rajJorcHa

https://m.edso0.ru/XX94BSSGR

41

JeiicTBue menoyei Ha
raJIoreHIPOU3BOAHbIE.
BzaumoneiictBue

https://m.edsoo.ru/FF11CTQKA



https://m.edsoo.ru/2VKLXNJZ4
https://m.edsoo.ru/1X7QM5T7F
https://m.edsoo.ru/9VBZTY4PI
https://m.edsoo.ru/CK1CUWWFN
https://m.edsoo.ru/BDDEXD2FV
https://m.edsoo.ru/ORE9Y2CYG
https://m.edsoo.ru/HQ22U8ZHE
https://m.edsoo.ru/XX94BSSGR
https://m.edsoo.ru/FF11CTQKA

JHUrajJoreHaaKaHOB C MATHUEM U
IIUHKOM

42

Cucremaruzanusa 1 0000IIeHnE
3HaHUH 110 paszueny
"YraeBogopoib"

https://m.edsoo.ru/6XBYFOLLD

43

KonTponbhas padota no teme
"YraneBonopoast"

https://m.edsoo.ru/EJH90TT50

44

[IpenenbHble OJTHOATOMHBIE
CIMPTHI: TOMOJIOTMYECKHUH psijl,
obmrast popmyna, cTpoeHHe
MOJIEKYI1, U30MEpHs,
HOMEHKJIaTypa, Kiaccupukanus,
¢u3nueckue cBoicTBa

https://m.edsoo.ru/I9INSKPMLB

45

XHUMHYECKHE CBOMCTBA
MpEeETbHBIX OJJTHOATOMHBIX
CIIUPTOB

https://m.edsoo.ru/VHOGFCVLZ

46

CriocoObl nostyueHust u
NPUMEHEHHE OJJHOATOMHBIX
CIIUPTOB

https://m.edsoo.ru/N9HOJ3V12

47

[IpocTeie 3¢upsl: HOMEHKIATYpa U
HU30MepHsi, 0COOEHHOCTH
(U3HYECKUX U XUMHYECKHUX
CBOMCTB

https://m.edsoo.ru/UUYC7UU21

48

MHoroaToMHbI€ CIIUPTHI:
STUJICHIJIMKOJb U TIMLEPUH, UX
¢busnvecKkue 1 XUMHUECKUE
CBOMCTBA

https://m.edsoo.ru/KMYAEG5AX



https://m.edsoo.ru/6XBYF0LLD
https://m.edsoo.ru/EJH90TT50
https://m.edsoo.ru/I9N5KPMLB
https://m.edsoo.ru/VH0GFCVLZ
https://m.edsoo.ru/N9HOJ3V12
https://m.edsoo.ru/UUYC7UU21
https://m.edsoo.ru/KMYAE65AX

49

CrniocoOsl motyueHus: u
MPUMEHEHHE MHOTOaTOMHBIX
CIHUPTOB

https://m.edsoo.ru/EU9L4B5H6

50

@eHOJI: CTPOCHUE MOJIEKYIIB,
¢du3nyeckne CBONUCTBA.
TokcuuHocTs (heHONA

https://m.eds00.ru/0117TP1EX

51

XuMuYeckue cBoricTBa (heHola

https://m.edsoo.ru/DRURODFRJ

52

CriocoObl nostyueHust u
pUMeHeHue GpeHona

https://m.edsoo.ru/60BO9BOAKU

53

[IpaxTnueckas padora Ne 2.
Pemienue skcrepuMeHTaIbHBIX
3a1a4 1o reme "CrnupTsl U
¢benomnsr"

https://m.eds00.ru/SHIGNHMGK

54

Cucrematusanusa 1 0000IIeHe
3HAHUH T10 TeMe

https://m.edso0.ru/J7BQOOWB6

55

ANbIIETUIB M KETOHBI:
3NIEKTPOHHOE CTPOCHUE
KapOOHUIILHON TPYTIIbI;
TOMOJIOTHYECKHUE PSIIBI, 00mIast
bopmya, n3oMepus u
HOMEHKJIaTypa

https://m.edsoo.ru/DHUDYUVGN

56

ATNBIeruipl ¥ KeTOHBI: (PU3HUECKUE

CBOMCTBA; pEaKkIN1
IPUCOEAVNHEHUS

https://m.edsoo.ru/FTMHFTV8V

57

Peaknuu oxucieHus u
KaueCTBCHHBIC PEAKIINH
aJbAETUI0B U KETOHOB

https://m.edso0.ru/MT7LK3HUT



https://m.edsoo.ru/EU9L4B5H6
https://m.edsoo.ru/0117TP1EX
https://m.edsoo.ru/DRURODFRJ
https://m.edsoo.ru/60B9B0AKU
https://m.edsoo.ru/SH9GNHMGK
https://m.edsoo.ru/J7BQQOWB6
https://m.edsoo.ru/DHUDYUVGN
https://m.edsoo.ru/FTMHFTV8V
https://m.edsoo.ru/MT7LK3HUT

58

CriocoObl TTOTy4eHHS AJIbICTHIOB U
KETOHOB

https://m.edso0.ru/KOSEDOZNC

59

OnHOOCHOBHBIE NPEIEIbHBIE
KapOOHOBBIC KHCIIOTHI,
0COOCHHOCTH CTPOCHUS UX
MOJIEKYII

https://m.edso0.ru/SAG3MM12R

60

N3omepusa u HoMeHKIIaTypa
KapOOHOBBIX KHCIIOT, UX
¢bu3nveckne CBONCTBA

https://m.edso0.ru/88RK8HSL4

61

XUMHYECKHE CBOMCTBA
IpeieIbHBIX OJJHOOCHOBHBIX
KapOOHOBBIX KHUCJIOT

https://m.edsoo.ru/FG799CL7C

62

OCcoOEHHOCTH CBOICTB
MYypaBbHUHON KUCIIOTHI.
MHoroo6pasue kapOOHOBBIX
KHCJIOT

https://m.edsoo.ru/NCRPAK4ZQ

63

Oco6eHHOCTH CBOMCTB:
HENpeIeIbHbIX U apOMaTUYECKUX
KapOOHOBBIX, TMKAPOOHOBBIX,
TUIPOKCUKApOOHOBBIX KHCIIOT.
[IpencraBuTenu BhICIINX
KapOOHOBBIX KHUCJIOT

https://m.edso0.ru/PO7B20AZG

64

[TonsiTHE O MPOU3BOAHBIX
KapOOHOBBIX KHCIIOT

https://m.edsoo0.ru/ASMOKWR52

65

CriocoObI ostyueHust u
IpUMEHEHHE KapOOHOBBIX KHCIOT

https://m.edsoo.ru/ZY83U872I

66

CnoxxHbie 3(UpHI:

https://m.edsoo.ru/4C5QIMALE



https://m.edsoo.ru/KOSEDOZNC
https://m.edsoo.ru/3AG3MM12R
https://m.edsoo.ru/88RK8HSL4
https://m.edsoo.ru/FG799CL7C
https://m.edsoo.ru/NCRPAK4ZQ
https://m.edsoo.ru/PO7B20AZG
https://m.edsoo.ru/ASMQKWR52
https://m.edsoo.ru/ZY83U872I
https://m.edsoo.ru/4C5QIMALE

TOMOJIOTMYECKUH psijl, 00IIast
dbopmyna, uzomepus u
HOMEHKJIaTypa

67

DU3NYECKUE U XUMUYECKUE
cBOlcTBa A(hUPOB

https://m.edsoo.ru/TCIGEW2K6

68

Pemenne pacu€THbIX 3a1a4: 10O
YPAaBHEHUIO XUMHYECKON peaklvy,
Ha OIPEJIEICHUE MOJIEKYJIIPHON
(hOpMyIIBI OPraHUIECKOTO
BELIECTBA

https://m.edso00.ru/K5120Q0HVD

69

[IpaxTnueckas padora Ne 3.
Pemenue skcriepuMeHTaTIbHBIX
3ana4 o reme "KapOoHoBbIE
Kuca0Thl. CrnoxxHble 3¢ups!"

https://m.eds00.ru/OGEJG1Z6Q

70

XKupsl: ctpoenue, pusnueckue u
XUMHUYECKHUE CBOMCTBA (THAPOITH3)

https://m.edsoo.ru/9SIVVGAD3

71

Oco6eHHOCTH CBOMCTB KUPOB,
COZIepIKaIX OCTATKU
HCMIPECACIIBHBIX ) KUPHBIX KHUCJIOT.
Kups! B npupone

https://m.edsoo.ru/HAIOMQY A6

72

MpE11a KaK COJIM BBICHINX
KapOOHOBBIX KUCJIOT, KX MOIOIIIEe
neuicreue. Ilonsarue o
CHHTETHYECKHX MOIOIIHX
cpenctBax (CMC)

https://m.edsoo.ru/YPLLOQUE7

73

I'eneTnueckas cBsI3b
YTJIEBOJAOPOAOB U
KHUCJIOPOJCOAEPKAIINX

https://m.edsoo.ru/A8FI5XVSU



https://m.edsoo.ru/TCJGEW2K6
https://m.edsoo.ru/K512QOHVD
https://m.edsoo.ru/OGEJG1Z6Q
https://m.edsoo.ru/9SIVVGAD3
https://m.edsoo.ru/HAIOMQYA6
https://m.edsoo.ru/YPLL09UE7
https://m.edsoo.ru/A8FI5XVSU

OpPraHn4Y€CKuUX BEIICCTB

74

Pacuétel o ypaBHEeHUAM
XMMHYECKUX PEAKIUI

https://m.edsoo.ru/LZ5VLL2BX

75

CucreMmaruzanys 1 00001enue
3HAHUH 110 TEME

https://m.edsoo.ru/S8WM8F7D7

76

OO1as xapakTepuCTHKA YTIIEBOIOB
U KJ1acCU(UKAIHS YTIICBOIOB
(MOHO-, TH- ¥ TIOJIMCAXapPHUIbI)

https://m.eds00.ru/01RIX8HGR

77

Monocaxapuabl: pu3nyecKue
CBOICTBA U HAXOXIEHUE B PUPOJIE

https://m.edsoo.ru/SDKMBGIF6

78

[IpuMeHeHue rroKo3sl, e€
3HA4YCHUC B ) KU3HCACATCIBbHOCTHU
Opranusma

https://m.edsoo.ru/6LS9BLN9Q

79

Jucaxapupl: caxapo3a, MaibTo3a
u nakTo3a. Haxoxaenue B npupose
Y TIPUMEHEHHUE JUcaXxapuioB

https://m.edsoo.ru/0YDXJOOUH

80

[Tonncaxapupl: cTpoeHHUE
MaKpOMOJIeKYJ, (pu3nyeckue u
XMMHYECKHE CBOICTBA,
MIpUMEHEHNE

https://m.edso0.ru/52Z6 UKUNG

81

[TousiTue 00 HUCKYCCTBCHHBIX
BOJIOKHax

https://m.edso0.ru/CPO60DRNM

82

Pemenue pacueTHbIxX 3a/1a4 Ha
ONpeAesIeHUE JOJIH BbIX0/1a
MPOAYKTA PEAKIIUU OT
TEOPETUYECKU BO3MOKHOTO

https://m.edsoo.ru/FVQ99R8JH

83

Cucremaruzanus 1 00001eHue

https://m.edsoo.ru/YTA71S0GH



https://m.edsoo.ru/LZ5VLL2BX
https://m.edsoo.ru/S8WM8F7D7
https://m.edsoo.ru/01RIX8HGR
https://m.edsoo.ru/8DKMBGIF6
https://m.edsoo.ru/6LS9BLN9Q
https://m.edsoo.ru/0YDXJOOUH
https://m.edsoo.ru/52Z6UKUNG
https://m.edsoo.ru/CPO60DRNM
https://m.edsoo.ru/FVQ99R8JH
https://m.edsoo.ru/YTA71S0GH

3HAHUU 1O pa3feny

84

KonrponsHas pabora o reme
"Kucnopoacoaepxkariue
OpraHu4eckue coenHeHus"

https://m.eds00.ru/40ZT3216M

85

AMUHBL: KJTacCUpHUKAIHS,
CTPOCHHE MOJICKYJI, 001Iast
dbopMmyiia, u3omepus,
HOMEHKJIaTypa U (pu3nuecKue
CBOMCTBA

https://m.edso00.ru/64T9T10ZV

86

XUMHUYECKUE CBOMCTBA
amn(aTHIecKuX aMHHOB

https://m.edsoo.ru/MYC4DL1GD

87

Anunua: CTPOCHUC aHUJIMHA,
0COOEHHOCTH XUMMHUUYECKUX CBOUCTB
aHUJINHAa

https://m.edsoo.ru/FRTQ7TUDA

88

CriocoObl nostyueHus u
NpUMEHEHHE aTu(aTHIECKIX
aMHHOB

https://m.edsoo.ru/LCF82MVKH

89

AMMHOKHUCIIOTBI: HOMEHKJIaTypa 1
nzoMepusl, pusnueckue CBOiCTBa.
OTtnenpHBIE IPEICTABUTENN O~
AMUHOKHCIIOT

https://m.edso0.ru/RQIQOFGFVC

90

XUMUUYEeCKHEe CBOMCTBA
AMHHOKUCJIOT, UX OMOJIOTUYECKOE
3HAYCHHE aMUHOKHCIOT. CUHTE3 U
THIPOJIU3 TIENTHIOB

https://m.edso00.ru/16QZ981XZ

91

Benku kak mpupoHbIC TIOJTMMEPHI;
CTPYKTYPBI OCITKOB

https://m.edsoo.ru/C031GD96B



https://m.edsoo.ru/40ZT3216M
https://m.edsoo.ru/64T9T1OZV
https://m.edsoo.ru/MYC4DL1GD
https://m.edsoo.ru/FRTQ7TUDA
https://m.edsoo.ru/LCF82MVKH
https://m.edsoo.ru/RQIQFGFVC
https://m.edsoo.ru/I6QZ981XZ
https://m.edsoo.ru/C031GD96B

92

XUMHYECKHE CBOMCTBA OEIIKOB

https://m.edso0.ru/67MDSJICA

93

A3zoTcoaepxkaiiue
TeTEPOLUKINYECKUE COCIUHEHUS.
HyxnenHoBbIE KUCTIOTBI: COCTAB,
CTpO€HHuE U OHoIornyeckas posb

https://m.edsoo.ru/6 A9U8IK1G

04

[IpaxTuueckas padora Ne 4.
Pemenne OKCIICPUMCHTAJIBHBIX
3aza4 1o reme "A3oTcoaepxaliye
OpraHu4ecKue coeanHeHus"

https://m.edso0.ru/NC46Z2YR7

95

[IpaxTuueckas padora Ne 5.
Pemenue skcriepuMeHTATbHBIX
3ama4 o Teme "Pacrno3HaBanue
OpPTraHUYECKUX COCTUHEHUM"

https://m.edsoo.ru/4AGSLO35TE

96

KonrponsHas pabota no reme
"A30TCcoiepKalie OpraHn4ecKkue
coequHeHus"

https://m.edsoo.ru/R69Q6G80U

97

OCHOBHBIE TTOHSTHS XUMHH
BBICOKOMOJIEKYJISIPHBIX
COEeIMHEHNH U METOObI NX CHHTE3a
—IoIUMEepHU3alUs U
MOJIUKOHJIEHCAITHS

https://m.edso00.ru/7SVQS1I0N

98

IInactmaccel. YTunusanusa u
nepepaboTKa MiIacTuka

https://m.edsoo.ru/IU7EQ648Y

99

DnacToMepbl: HaTypaJIbHbIN
CUHTETUUYECKUE KayuyKu. Pe3nHa

https://m.edsoo.ru/SO6ALFPLS8

100

Bosiokna: HatypaibHbIE,
UCKYCCTBEHHbIE, CHHTETUYECKHE.

https://m.edsoo.ru/DQOJRVK4H



https://m.edsoo.ru/67MDSJICA
https://m.edsoo.ru/6A9U8JK1G
https://m.edsoo.ru/NC46Z2YR7
https://m.edsoo.ru/4GSLO35TE
https://m.edsoo.ru/R69Q6G8OU
https://m.edsoo.ru/7SVQS1I0N
https://m.edsoo.ru/1U7EQ648Y
https://m.edsoo.ru/SO6ALFPL8
https://m.edsoo.ru/DQOJRVK4H

HOHI/IMepBI crienuaJIbHOro
HasHa4YCHUA

101

[TpakTuyeckas pabora Ne 6.
Pemenne skciepuMeHTAIBHBIX
3azad4 1o reMme "PacrioszHaBanue
IUIACTMACC U BOJIOKOH"

https://m.edsoo.ru/Y1QQLRS0P

102

O00011IeH1E U CHCTEMATH3ALIHS
M3y4YEHHOTO MaTepHalia 1o Teme
"BbicokoMOneKysipHbIe
coenuueHus"

https://m.edsoo.ru/REGCOZS45

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

102 3

11 KVIACC

/o

Tema ypoka

KoaunuecTBo yacoB

KonrtpoabHubie

Bcero
padoThI

IIpakTH4eckune
padoThI

JlaTa
U3YyYeHUs

DJIeKTpOHHbIe HU(POBbIE
o0pa3oBaTe/bHbIE PeCYPChI

AtoM. CocTaB aTOMHBIX fJIEP.
XUMHYECKUH d1eMeHT. M30TOoIbI

https://m.edsoo.ru/NOPBJ3G7J

CtpoeHue 3JIeKTPOHHBIX 000JI04eK
aTOMOB, KBaHTOBBIC YHCIIA

https://m.edsoo.ru/9SMTBPF8U5

Knaccudukanmst xumMmuaeckux
3JIEMEHTOB (S-, P-, d-, f-3;1eMeHTHI)

https://m.edsoo.ru/MDGLT301C

Pacnpenenenue 3J1eKTPOHOB 110
ATOMHBIM OpPOHTATIAM

https://m.edsoo.ru/HN5VJRET?2



https://m.edsoo.ru/Y1QQLRS0P
https://m.edsoo.ru/REGCOZS45
https://m.edsoo.ru/N0PBJ3G7J
https://m.edsoo.ru/9MTBPF8U5
https://m.edsoo.ru/MDGLT3O1C
https://m.edsoo.ru/HN5VJRET2

DNeKTpOHHbIE KOH(UTYpaIuu
aTOMOB 3JIEMEHTOB B OCHOBHOM U
BO30YKAEHHOM COCTOSIHUH

https://m.edso0.ru/56 M011PUG

DJEeKTpOHHbIE KOH(PUTYpaAIHH
MOHOB. DJIEKTPOOTPULIATEILHOCTD

https://m.edso0.ru/3ZORH4POL

Ilepronnueckuii 3aKOH 1
[Iepnoanueckas cucrema
XUMHUYECKUX 3jieMeHToB J[. 1.
MeneneeBa, CBA3b C COBPEMEHHOU
TEOpUEH CTPOCHUSI aTOMOB

https://m.edso0.ru/RRTS1FRBD

3aKOHOMEPHOCTH U3MEHEHUS
CBOMCTB XUMHUYECKUX DJIEMEHTOB U
00pazyeMbIX UMHU TIPOCTHIX U
CJIOKHBIX BEIIECTB IO TPYIIaM U
nepuoaam

https://m.edsoo.ru/M2BG8LQGU

Cucremarusanus 1 00001eHne
3HAHUHU II0 TEME

https://m.edsoo.ru/FOHYMABM
C

10

Bunasl xumMuueckoil cBsA3U.
Mexanu3mbl 00pa3zoBaHUs
KOBAJICHTHOM CBsA3U. BogoponHas
CBsA3b. MeXMOJIEKYIISIpHBIE
B3aNMOJICHCTBHSA

https://m.edsoo.ru/YSFOZQORM

11

BaneHTHOCTE U BaJICHTHBIC
BO3MOKHOCTH aTOMOB. CBS3b
3JIEKTPOHHOM CTPYKTYPBI MOJIEKYJI C
HX TEOMETPUUYECKUM CTPOCHUEM

https://m.edsoo.ru/FLOBCCB2E

12

HpeI[CTaBJIeHI/ISI O KOMIIJICKCHBIX
COCAMHECHUAX: COCTAaB U

https://m.edsoo.ru/PNUHMOOP5



https://m.edsoo.ru/56M011PUG
https://m.edsoo.ru/3ZORH4PQL
https://m.edsoo.ru/RRTS1FRBD
https://m.edsoo.ru/M2BG8LQGU
https://m.edsoo.ru/FOHYMABMC
https://m.edsoo.ru/FOHYMABMC
https://m.edsoo.ru/YSFOZQORM
https://m.edsoo.ru/FL0BCCB2E
https://m.edsoo.ru/PNUHM0OP5

HOMEHKJIAaTypa

13

BemecTBa MOJIEKYIISIPHOTO U
HEMOJIEKYJISIPHOTO CTPOECHUS. THIIBI
KPUCTAJUIMYECKUX PELIETOK U
CBOMCTBA BEILIECTB

https://m.edso0.ru/40CASLVY3

14

ITousTue o AUCIICPCHBIX CUCTCMAX.
IIpencraBnenue 0 KOIIOUAHBIX
pacTBopax

https://m.edso0.ru/8QWSNJMIO

15

HcTuHHBIE PaCTBOPHI: HACBILICHHbBIE
Y HEHACBIILIEHHbIE, PACTBOPUMOCT.
Kpucramnoruaparst

https://m.edsoo.ru/MI12GZKJ8B

16

CriocoOb! BBIpAKEHUS
KOHIIEHTPAllU1 pacTBOPOB

https://m.edsoo.ru/ZUAKS9SXC

17

Pemenne 3ama4 ¢ MCOab30BaHUEM
MOHATHH "MaccoBas JOIA
pPacTBOPEHHOTO BellecTBa',
"MoJsipHast KOHUEHTpaus'"

https://m.edso0.ru/9YYGI9X6FN

18

Knaccudukanmst 1 HOMeHKIIaTypa
HEOPraHWYECKUX BEIIECTB

https://m.edsoo.ru/Y3JUK9MC4

19

Cucremarusanus 1 00001eHne
3HAaHWUH 110 TEME

https://m.edsoo.ru/7LEFEOFM5

20

KonTtponbHas pabora o Temam
"Crpoenue atoMa. Ilepnoanuecknit
3akoH u [lepuoanyeckas cucrema
XUMHYECKHX dj1eMeHToB J[. 1.

MenneneeBa", "CTpoeHue BelecTBa.

MHuoroo6pa3ue BemiecTs"

https://m.edsoo.ru/5ARJUK9HZ



https://m.edsoo.ru/40CASLVY3
https://m.edsoo.ru/8QWSNJMI0
https://m.edsoo.ru/MI2GZKJ8B
https://m.edsoo.ru/ZUAKS9SXC
https://m.edsoo.ru/9YYG9X6FN
https://m.edsoo.ru/Y3JUK9MC4
https://m.edsoo.ru/7LEFE0FM5
https://m.edsoo.ru/5ARJUK9HZ

21

Knaccudukanust XuMuaeckux
peakuuii B HEOPraHMYECKOU U
OPraHMYeCKON XUMHH. 3aKOH
COXpaHEHHUS MaCChl BEIIECTB; 3aKOH
COXpaHEHHUs U MPEeBpaICHUs
SHEPTUU MIPU XUMHUYECKUX PEAKIIUIX

https://m.edsoo.ru/ZOMZMS8REE

22

Tennobie 3(hPEKTH XUMHUYECKUX
peakuuii. TepMoXxuMuvecKue
ypaBHEHHS

https://m.edso0.ru/9TSXHFMT4

23

Brruucnenus mo YpaBHCHHUAM
XUMHNYCCKUX peaKI_II/Iﬁ n
TCPMOXUMHYCCKUM YPaBHCHUAM

https://m.edsoo.ru/\V5SWAVUX0H

24

CKopoCTh XMMHUECKOH peakln, eé
3aBUCHUMOCTB OT PA3JIMUHBIX
¢axTopoB. KaTanus u katanuszatopsl

https://m.edsoo.ru/DSEHND9EL

25

T'omoreunnsie n reTCPOrcHHLIC
peaxiuu

https://m.edso0.ru/RN8POZ7YO

26

[IpaxkTuueckas padora Ne 1 o reme
"BnusiHue pa3nuyHbIX GaKTOpOB HA
CKOPOCTh XUMHUYECKOW peaknu"

https://m.edso00.ru/NGQO05JTY7

27

OO6patumebie U HeOOpaTUMBbIE
peakuy. XMMUYECKOe paBHOBECHE

https://m.edsoo.ru/XHPQ3BRAJ

28

[TpakTiueckast padorta Ne 2 o teme
"BausiHue pa3nuuHbIX GaKTOpPOB Ha
M10JIO’)KEHNE XUMHUYECKOTO
paBHOBeCHS"

https://m.edsoo.ru/UMB65DAVK

29

BHGKTPOJ'II/ITI/I‘IGCKaH JUucconuanmus.

https://m.edsoo.ru/8UJMTOHPO



https://m.edsoo.ru/ZOMZM8REE
https://m.edsoo.ru/9TSXHFMT4
https://m.edsoo.ru/V5WAVUX0H
https://m.edsoo.ru/D8EHND9EL
https://m.edsoo.ru/RN8POZ7YO
https://m.edsoo.ru/NGQ05JTY7
https://m.edsoo.ru/XHPQ3BRAJ
https://m.edsoo.ru/UMB65DAVK
https://m.edsoo.ru/8UJMT0HP0

CwibHBIC U C1a0bIe DJICKTPOIUTHI.
CreneHs quccouanuu

Honnoe npoussenenue Boasl. Cpena

30 BOJIHBIX PacTBOPOB. BogopoiHbIii https://m.edso0.ru/7S6FNI1YU
nokasatenb (pH) pactBopa
I'maponus coneit. Peakuuu,

31 IPOTEKAIOIIME B PACTBOPAX https://m.edsoo.ru/LSHMAMHLJ
IIEKTPOJIUTOB
[TpakTueckas paborta Ne 3 o teme

32 "XuMu4ecKe peakliuy B pacTBOPax https://m.eds00.ru/RD8CXFMNS
AIEKTPOIUTOR"
OKHCTUTENEHO-BOCCTAHOBUTEILHBIC

33 peakuuu. BaxHeinme okucIuTenu u https://m.edsoo.ru/AFQA7THSZT
BOCCTaHOBUTEIH

34 MeToz 21KTPOHHOIO (1CKTPOHHO- https://m.edsoo.ru/LCSPR4PCZ
MOHHOTO0) OanaHca

35 UICKTPOIIH3 PACTBOPOB H PACILIABOB https://m.edsoo.ru/7UC0BIP3Q
BEIIICCTB

36 Pemienue 3agau pa3auyHbIX TUIOB https://m.edsoo.ru/MBRCJ2BHV

37 Pemenue 3a1ay pa3nu4HbIX TUIIOB https://m.edsoo.ru/REEKUYHAU
Cucremaruzanusa 1 00001IeHne

38 3HaHWU 10 TeMe "XUMUYIeCKre https://m.eds00.ru/O0CUUKMF1
peakun"

g9 | KommposkHas paboTa o Tee https://m.eds00.ru/E120ZSNS2
"Xumuueckue peakiuu"

40 Honosietine HemeTanIos b https://m.eds00.ru/S2T11G534

IIepuoanueckoii cucreme



https://m.edsoo.ru/7S6FNI1YU
https://m.edsoo.ru/L5HMAMHLJ
https://m.edsoo.ru/RD8CXFMNS
https://m.edsoo.ru/AF9A7HSZT
https://m.edsoo.ru/LCSPR4PCZ
https://m.edsoo.ru/7UC0BIP3Q
https://m.edsoo.ru/MBRCJ2BHV
https://m.edsoo.ru/REEKUYHAU
https://m.edsoo.ru/O0CUUKMF1
https://m.edsoo.ru/E120ZSNS2
https://m.edsoo.ru/S2TIIG534

XHUMHYECKHX dj1eMeHToB 1. 1.
MenneneeBa 1 0COOCHHOCTH
cTpoeHus ux aToMoB. dusnyeckue
CBOMCTBAa HEMETAJIJIOB

41

ANOTpOIUsl HEMETAJUIOB (Ha
npUMepe KUCIIopoa, cepbl, pocdopa
U yIJIepo/ia)

https://m.edsoo.ru/DKHVETX6S

42

Bonopon: nomyuenue, pusndeckue u
XAMHYECKHE CBOMCTBA. [ Mapuibl

https://m.edsoo.ru/EOAB3TJZ2

43

l"anorensl: HaXOX/IEHUE B IPUPO/IE,
CHOCOOBI OMyYeHUS, PUIUIECKUE U
XHMHYECKHUE CBOMCTBA

https://m.edsoo.ru/SESM200XI

44

I'aorenoBoopoael. Baxkueiiiue
KHCIIOPOJICOIEPIKALIUE COEAMHEHHS
raJIOTEHOB

https://m.edsoo.ru/FWWH6A36J

45

JlabopaTopHble U IPOMBIILIICHHBIE
CIOCOOBI TOTYy4YEHUS TaJOTEHOB.
[IprmeHeHne rajJoreHoB U ux
COeTMHEHNN

https://m.edsoo.ru/ULSR2WQ2T

46

[IpaxkTuueckas padora Ne 4.
Pemenune sxcriepMMeHTaNBHBIX 3a/1a4
no teme "["amorensr"

https://m.edsoo.ru/\VJHPYU202

47

Kucnopon: nabopatopHbie u
IPOMBIIIJICHHbIE CIOCOOBI
NOJy4YeHus1, PU3NUECKUE U
XUMHUYECKHE cBoiicTBa. O30H.
[IpuMeHeHue Kuciaopoaa u 030Ha

https://m.edsoo.ru/5LQHHJCFF



https://m.edsoo.ru/DKHVETX6S
https://m.edsoo.ru/EOAB3TJZ2
https://m.edsoo.ru/8ESM20OXI
https://m.edsoo.ru/FWWH6A36J
https://m.edsoo.ru/UL8R2WQ2T
https://m.edsoo.ru/VJHPYU2O2
https://m.edsoo.ru/5LQHHJCFF

48

OKcuapl ¥ IEPOKCHIBI

https://m.edsoo.ru/AMRVPMOQAI

49

Pemenne 3ala4 Pa3JIM4YHbIX TUIIOB

https://m.edsoo0.ru/Q8L50HZYY

50

Cepa: HaXOXJICHHE B TIPUPO/IC,
CIOCOOBI MOJTydeHHUsI, PU3UUECKHE U
XUMHYECKHE CBOMCTBA

https://m.edso0.ru/3JASFNQQK

51

CepoBoaopon, cyiabhuiIbl

https://m.edsoo.ru/PMO9PHT23

52

Kucnoponconepxanime coequHeHUS
cepbl. OCOOEHHOCTH CBOWCTB CEPHOM
KHCJIOTHI

https://m.eds00.ru/8TN3SZ505

53

[TpakTuueckast paborta No 5.
Pemienne skcniepuMeHTANIbHBIX 33124
o teme "Cepa u e€ coenuHeHus"

https://m.edso00.ru/9S76ZZRFW

54

A30T: HaX0XJIEHHE B IPUPO/IE,
crocoObl NOTy4YeHUs, PU3NUECKUE U
XUMHUYECKHE CBOICTBA. AMMHUAK,
HUTPUIBI

https://m.edsoo.ru/IZPKO7C4P

55

Kucnopoaconepkaiue coeTuHEHHS
a3zora. OcOOEHHOCTH CBOMCTB
A30THOU KHUCJIOTBI

https://m.eds00.ru/271860BC3

56

[Ipumenenue azora u ero
COeMHEHUH. A30THBIE Y100peHUS

https://m.edso0.ru/MO1P034QF

57

®ochop: HaxOXKIEHUE B IPUPOJIE,
CHocoObI OTyYeHUs!, PU3NYECKUE U
xummuueckue coiictBa. dochuab u

dochun

https://m.edso0.ru/PXZ01Z20QS0

58

Oxkcuapl hocdopa,
dochopconepxkamue KucaoTel. Conu

https://m.eds00.ru/00ZT28DNQ



https://m.edsoo.ru/4MRVPMQAI
https://m.edsoo.ru/Q8L50HZYY
https://m.edsoo.ru/3JA8FNQQK
https://m.edsoo.ru/PMO9PHT23
https://m.edsoo.ru/8TN3SZ505
https://m.edsoo.ru/9S76ZZRFW
https://m.edsoo.ru/IZPKO7C4P
https://m.edsoo.ru/27186OBC3
https://m.edsoo.ru/MO1P034QF
https://m.edsoo.ru/PXZO1ZQS0
https://m.edsoo.ru/0OZT28DNQ

(dhochopHON KHCIIOTHI

59

[Mpumenenne docdopa u ero
coequnenuii. dochopusie
yao0peHust

https://m.edso0.ru/99E3JYYTM

60

[TpakTuueckast pabota No 6.
Pemenue skciepuMeHTaNbHBIX 3aa4
no Teme "A30T u hocdop u ux
coeuHeHus"

https://m.edso00.ru/97LCBYXY?2

61

VYraepoa: HaX0XJeHHUE B IPUPOJIE,
QIIIOTPONHBIE MOAU(UKALINY;
¢du3nvecKre 1 XUMHIECKHE
CBOMCTBA, IPUMEHEHHE

https://m.edsoo.ru/IWDS30TDR

62

Oxkcun yrnepona(ll), okcun
yraepoaa(lV), yronbHas kucnora u
e€ conu

https://m.edsoo.ru/6DLNTI13TE

63

Pemenune 3amau Pa3JINYHBIX TUIIOB

https://m.edsoo.ru/PQWKCINJIX

64

KpemHunii: HaxoaeHUE B IPUPOJE,
CHocoObI OTyYeHus!, PU3NYECKUE U
XWMHYECKHUE CBOMCTBA

https://m.edsoo.ru/R7FY3Y3BW

65

Oxkcun kpemuus(1V), kpemMHueBas
KHCJI0TA, CIIUKAThI

https://m.edso00.ru/NTQOS329K

66

[TpuMeHeHre KPEMHHUS U €T
coequneHuii. CTEKI0, ero
MOJTyYCHHUE, BUJIBI CTEKIIA

https://m.edso0.ru/1XJ00600T

67

Pemienne 3ala4 Pa3IMYHbIX TUIIOB

https://m.eds00.ru/S5319XD1S

68

Cucremarusanus 1 00001eHne
3Haguii o teMe "Hemeramminr"

https://m.eds00.ru/QCSGMOTFS



https://m.edsoo.ru/99E3JYYTM
https://m.edsoo.ru/97LCBYXY2
https://m.edsoo.ru/IWDS3OTDR
https://m.edsoo.ru/6DLNT13TE
https://m.edsoo.ru/PQWKC1NJX
https://m.edsoo.ru/R7FY3Y3BW
https://m.edsoo.ru/NTQOS329K
https://m.edsoo.ru/IXJ006O0T
https://m.edsoo.ru/S53I9XD1S
https://m.edsoo.ru/QCSGM0TFS

69

KoHnTtpoinbHas pabota 1o teme
"HemeTamis!"

https://m.edsoo.ru/\VPSTFCAFI

70

AHanu3 pe3yinbTaToB KOHTPOJIBHON
paboThI, KOPPEKIIHSI OIITMOOK

https://m.edsoo.ru/LAOAONSJ7

71

[TonoxeHue MeTaIoB B
[Iepnoanueckoii cucreme
XUMHNYCCKUX OJICMCHTOB.
Oco0eHHOCTH CTPOEHUS
JIEKTPOHHBIX 000JI0UEK ATOMOB
METaJUIOB

https://m.edsoo.ru/57FR910P1

72

OO6mue ¢puznueckre CBOMCTBa

MeTaioB. [IpuMeHeHrne MeTamioB B

OBITY U TEXHUKE

https://m.edsoo0.ru/ICNOR6AKW

73

CmuaBsl MetauioB. Kopposust
METaJIJIOB

https://m.edsoo0.ru/1V3XS7EXT

74

Pemenune 3amau Pa3JINYHbIX TUIIOB

https://m.edsoo.ru/HCZY575D9

75

DNEKTPOXUMHUUECKUH psifl
HarnpspKeHuH MeTauioB. O0mme
CIOCOOBI TIOTYYECHUSI METAJIJIOB

https://m.edsoo.ru/SWJLF3YLW

76

OO61as xapakTepuCTHKa METAJIOB
|A-rpynnel [lepunoauyeckoit
CHUCTEMBI XUMHYECKUX 3JIEMEHTOB.
Hatpuii n xanuii: moiy4eHue,
¢du3nueckre 1 XUMHUYECKHE
CBOMCTBA, IPUMEHEHUE ITPOCTHIX
BEILECTB U UX COCIUHECHUN

https://m.edsoo.ru/W4VWNSJ5E

77

OO61mas xapakTepuCTHKa METAJUIOB

https://m.edso0.ru/Q4YBTZ3RY



https://m.edsoo.ru/VPSTFCAFI
https://m.edsoo.ru/LAOAON5J7
https://m.edsoo.ru/57FR91QP1
https://m.edsoo.ru/1CNOR6AKW
https://m.edsoo.ru/1V3XS7FXT
https://m.edsoo.ru/HCZY575D9
https://m.edsoo.ru/5WJLF3YLW
https://m.edsoo.ru/W4VWNSJ5E
https://m.edsoo.ru/Q4YBTZ3RY

IHA-rpynms [Tepuoanueckoit
CUCTEMbl XUMHUYECKUX 3JIEMEHTOB.
Maruuii 1 KaJblMii: TOJTy4YEHHE,
buznyecKkue 1 XUMHUYECKHe
CBOMCTBA, MPUMEHEHHUE MTPOCTHIX
BEILIECTB U UX COCAUHECHHI

78

JKécTtkoCcTh BOIBI U CIIOCOOEI €8
YCTpaHEHHUS

https://m.edso0.ru/609WLKNTN

79

AIOMUHUI: IOJTy4YEHHE,
bu3nyeckrue 1 XUMUUYECKHE
CBOWCTBA, IPUMEHEHHE

https://m.edsoo.ru/OZHBSJBQ6

80

AM@oTepHbIe cBOMCTBA OKCHIA U
TUAPOKCUAA aTFOMUHUS,
TUAPOKCOKOMILIEKCHI aJIIOMUHUSA, UX
IPUMEHEHNE

https://m.edsoo.ru/RM2IRHCBM

81

Pemenne 3aa4 pas3sJIM4YHbIX TUIIOB

https://m.eds00.ru/ZCTJX7CQ3

82

[TpakTryeckas pabora Ne 7.
Perenune sxcriepuMeHTaNBHBIX 3a/1a4
1o Teme "MeTasuibl TJIaBHBIX

noarpymnm"

https://m.edsoo.ru/ZR9H28T3K

83

OO11ast XapakTepUCTHKA METAJIIIOB
no6ouHbIX noarpymi (b-rpymm)
[lepronnyeckoii cuctembl
XUMHYECKHX 3JIEMEHTOB

https://m.edsoo.ru/INZNM9J50

84

Pu3nyecKue 1 XUMUYECKUE
CBOICTBa XpOMa M €ro COCIUHEHUH,
WX MPUMEHEHHE

https://m.edsoo.ru/EMH85BONN



https://m.edsoo.ru/6O9WLKNTN
https://m.edsoo.ru/OZHBSJBQ6
https://m.edsoo.ru/RM2IRHCBM
https://m.edsoo.ru/ZCTJX7CQ3
https://m.edsoo.ru/ZR9H28T3K
https://m.edsoo.ru/INZNM9J50
https://m.edsoo.ru/EMH85BQNN

85

Baxnelive coelMHeHUs Mapratiia.
[Tepmanranat Kaaus, €ro
OKHUCJIUTENLHBIE CBOMCTBA

https://m.edsoo.ru/TVZPFX8X4

86

duznyeckre 1 XUMUUECKHE
CBOMCTBA JKeJIe3a U €T0 COCTMHEHHIA.
[lonyyeHnue u npUMEHEHHUE CIJIaBOB
JKenesa

https://m.edsoo.ru/71YSMIGSD

87

duznueckre 1 XUMUYECKHE
CBOMCTBA MEIU U €€ COSAMHECHUM, UX
MIPUMEHEHHE

https://m.edso0.ru/GET2L9K3X

88

Ddu3zndecKkrue U XUMHUYECKIE
CBOMCTBA IIMHKA U €T0 COCAUHCHUM,
YX IPUMEHEHHUE.
I'mApOKCOKOMIUIEKCHI IMHKA

https://m.edso0.ru/O4C5QKBEJ

89

[IpakTuueckas pabora Ne 8.
Pemenne skcniepruMeHTAIBHBIX 337124
1o TeMe ""MeTasisl T0OOYHBIX

noarpynn"

https://m.edsoo.ru/BAJAYWS82G

90

Pemenne 3a1a4 pas3sjIM4YHbIX TUIIOB

https://m.edsoo.ru/EI77EUHQZ

91

O000111eHHE U CUCTEMATU3 AL
U3Y4EHHOT'O MaTepuaa mo TemMe
"Mertamier"

https://m.edsoo.ru/NHKRDJUTS

92

KonTponbhas pabota no teme
"Meramibr"

https://m.edsoo.ru/4Z62\VV30B1

93

AHanu3 pe3yJbTaToOB KOHTPOJIBHOM
paboThI, KOPPEKITUs OMIHOOK

https://m.eds00.ru/KGZODOKTT

94

Poup xuMuu B 00ecIieueHuH

https://m.eds00.ru/SSTS5RWKS8



https://m.edsoo.ru/TVZPFX8X4
https://m.edsoo.ru/71YSMIGSD
https://m.edsoo.ru/GET2L9K3X
https://m.edsoo.ru/O4C5QKBEJ
https://m.edsoo.ru/BAJAYW82G
https://m.edsoo.ru/EI77EUHQZ
https://m.edsoo.ru/NHKRDJUTS
https://m.edsoo.ru/4Z62V30B1
https://m.edsoo.ru/KGZ0DOKTT
https://m.edsoo.ru/SST5RWKS8

YCTOHYHBOTO Pa3BUTHUSA
yenoBevecTBa. [loHsaTre 0 HAyYHBIX
METOJIaX UCCIIeI0OBaHUS BEIIECTB

Hay‘-IHBIC IMPUHIHUIIBI OPpraHru3alunu
XUMHUYCCKOT'O IIpOU3BOACTBA.

95 https://m.edsoo.ru/\V4Y20W8UR
[TpombIIIIICHHBIE CITOCOOBI
MOJTyYEHUs] BAXKHEHUIIINX BEIIECTB
XUMHYECKOE 3arpsAa3HeHue
. P https://m.edsoo.ru/HFYWAQ1V
96 OKPYKAOIICH CPEJIbl U €ro W
HOCJIEACTBUS T
X .
97 HIMITL 1 S/I0POBBE HCIOBEKA https://m.edso0.ru/992MUF415
JlexapcTBeHHBIE CpecTBa
Xumus mumu. Pons XxuMun B
98 00€eCIIeUeH M ITUILEBON https://m.edsoo.ru/BTM3AEKNW
0€e30I1aCHOCTH
K
99 OCMETHYECKUE U NapQIoMEpHEIE https://m.edsoo.ru/0V85PPBKW
cpencta. beiToBas XuMus
XUMHUS B CTPOUTENBCTBE.
100 Baxkneiimue cTpoUTENbHBIE U https://m.edso0.ru/5SFX2N2T3J
KOHCTPYKIITMOHHBIE MaTEPUAITBI
XUMHA B CEILCKOM XO3SHCTBE.
101 Opranndeckue 1 MUHEpAJIbHbIE https://m.edsoo.ru/YY395RQAJ
ynoopeHus
Cucremarusa o0o0menne
102 HCTEMATH3AII 1 HHenn https://m.edsoo.ru/IGMSCP0OK9

3HAaHWUH 10 TEME



https://m.edsoo.ru/V4Y2OW8UR
https://m.edsoo.ru/HFYWAQ1VW
https://m.edsoo.ru/HFYWAQ1VW
https://m.edsoo.ru/992MUF415
https://m.edsoo.ru/BTM3AEKNW
https://m.edsoo.ru/0V85PPBKW
https://m.edsoo.ru/5FX2N2T3J
https://m.edsoo.ru/YY395RQAJ
https://m.edsoo.ru/IGMSCP0K9




IPOBEPSIEMBIE HA EI'D 110 XUMHWU TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
IMPOTPAMMBI CPEJHET'O OBIIEI'O OBPA3SOBAHUSI

Kon
npoBepsieMor
0 TpeOOBaHUA

IIpoBepsiemble TpeOOBaHUSA K MPeAMETHBIM Pe3y/JbTATaM OCBOEHUS
OCHOBHOI 00pa30BaTeJIbHON MPOrpaMMBbI CPeIHEro 001ero 00pa3oBaHus

1

BJ'Ia,Z[eHI/IC CHCTEMOM XMMHUYECCKHX 3HaHPII>1, KOTOpas BKIIFOYACT:

11

OCHOBOIIOJIAraloOlIMe TMOHATHS (XMMHUYECKHUH D3JIEMEHT, aTOM, H30TOIbI,
JNIEKTPOHHAs 000JI0YKa aToma, S-, p-, O-3JIeKTpOHHBIC OpOUTAIH aTOMOB,
OCHOBHOE M BO30YXIEHHOE COCTOSHHE aToMa, MOH, MOJICKYJA, BAJICHTHOCTH,
JIEKTPOOTPHULIATENILHOCTh, CTENEHb OKHUCIEHMs, XMMUYecKas CBs3b (G- U T-
CBSI3b, KPaTHBIE CBSI31), TMOpUIN3ALMsI aTOMHBIX OpOuTaleil, Kpucraainyeckas
pemérka, MOJb, MOJISIpHas ~Macca, MOJSpHbIA  00bEM, MOJspHas
KOHLEHTpaLus, pacTBOpHI (MCTUHHBIE, JUCIIEPCHBIE CUCTEMBI),
KPUCTAJUIOTUAPATHI, YIIEPOJHBIN CKeNeT, (yHKIMOHAIbHAS IPYIIa, paguKall,
U30MepBl, CTPYKTypHas ¢Gopmyna, U30MepHs (CTPYKTYpHas, TeoMeTpuyecKas
(umc-, TpaHCH30MEpHsi), TOMOJIOTUYECKUN psZ, TOMOJIOTH, YIJIEBOAOPOJBL,
KHCIOPOA- M a30TCOAEp)KAIME COEAMHEHUs,, OHMOJIOTMYECKH aKTUBHBIE
BelleCTBA (YIJIeBObI, )KUPBI, OEIKH), MOHOMEp, MOJIUMEp, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIpHBIE COETUHEHNUS, KPEKUHT, PU(OPMUHT, TUIIBI XUMUYECKUX
peakuuii (OKUCIMTEIbHO-BOCCTAHOBUTENbHBIE, H9K30- M HHAOTEPMUYECKUE,
peakuuu HMOHHOTO oOOMEeHa, TIOMO- M TeTepOreHHble, oOpaTuMble W
HEOOpaTUMBIE), PACTBOP, HJIEKTPOJIUTHI, HEANEKTPOIUTHI, HIEKTPOIUTHUECKAs
JUCCOLManus, CTENEeHb  JHUCCOLMALIMM, OKUCIMTENb, BOCCTAHOBUTEID,

ANEKTPOJIN3, CKOPOCTh XUMHUUYECKOM peakliu, XUMUYECKOE PaBHOBECHE)

1.2

TEOPUU W 3aKOHBI (TCOPHS XUMHUYECKOTO CTPOCHHSI OPTaHWMYECKHX BEIISCTB
A.M. BytnepoBa, Teopus dIEKTPOIUTHIECCKON aucconuanu, [lepuoamaeckuit
3akoH JI.M. MeHneneeBa, 3aKOH COXpaHEHHUS MacChl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUIN SI3BIK XUMHH, MHUPOBO33PEHUYECKHE 3HAHMS, JIekKAllue B
OCHOBE ITOHUMAHHS TPHYUHHOCTH WM CHCTEMHOCTH XWMWYCCKUX SBICHHMA,
COBpEMEHHBIC TIPEJCTABICHHS O CTPOCHHHM BEIIeCTBA HA aTOMHOM,

MOJICKYJISIPHOM U HAIMOJICKYJIIPHOM YPOBHSAX

1.3

OpeACTAaBJICHUA O MEXaHU3MaX XUMHUUYCCKUX peaKHHﬁ, TEPMOANHAMUNYCCKUX U
KHUHCTHYCCKUX 3aKOHOMCPHOCTIX UX NPOTCKAHUA, O XUMUYCCKOM PAaBHOBCCHUH,

AUCTICPCHBIX CUCTCMAX

1.4

(baKTOHOFI/I‘IGCKI/Ie CBCIACHUA O CBOﬁCTBaX, COCTaBC, MOJTYUYCHUU U 0e30IMacHOM
HMCHOJBb30BAHUN BaKHEHIITNX HCOPTaHUYCCKUX U OPraHUYCCKUX BCHICCTB B

OBITY U IPAKTHUYECKOM JEATEIbHOCTH YeJIOBeKa




1.5

o0Imye Hay4yHble MPHUHIMIBI XUMHYECKOrO IPOU3BOJACTBA (HAa MpHUMeEpe

MIPOU3BOJICTBA CEPHOM KHCIOTHI, aMMHaKa, METaHOJIa, IEpepadOTKU HEPTH)

ChopMupoBaHHOCTH YMEHHIA BBISBIISTh:

2.1

XApPaKTCPHBIC INPU3HAKU W B3aUMOCBA3bL H3YYCHHBIX HOHHTI/II;'I, OPpUMCHATH
COOTBCTCTBYIOIIUC IIOHATHUSA npu OIMMCaHUn CTPOCHUA u CBOMCTB

HCOPraHN4YCCKUX U OPraHN4YCCKUX BECIICCTB U UX npeBpameHHﬁ

2.2

B3aHMOCBS3b XUMHUYCCKHUX 3HAHUM C IOHATHSAMHU U NpeaACTaBICHUAMU APYIrUX
IpeaAMETOB IJId 0ojiee OCO3HAHHOIO NOHHMAHHA U OOBICHEHHUS CYHIHOCTH

MAaTCPpHAJIbHOI'O €AMHCTBA MHpPaA

Cq)OpMI/IpOBaHHOCTB YMCHUS UCITIOJIB30BATh:

3.1

HanMMCHOBaHUA XUMHNYCCKHX COC,I[I/IHeHI/Iﬁ MCIKAYHAPOAHOT' O COr03a
TGOpGTH‘-IGCKOfI u HpI/IKJIaIIHOfI XUMHU U TPUBUAJIBHBIC Ha3BaHHA BCLIICCTB,
OTHOCAIIHUXCA K H3YUCHHBIM KJIaCCaM OPraHUYCCKHUX HW HCOPraHMYCCKUX

COCTUHEHUN

3.2

XUMHAYECKYI0 CHMBOJIMKY JJISi COCTaBJICHUS (OPMYNT HEOPraHUYECKHX
BEIIECTB, MOJIEKYJSIPHBIX M CTPYKTYPHBIX (Pa3BEPHYTHIX, COKPAIIEHHBIX H

CKeJIETHBIX ) ()OPMYJT OPraHUYECKHUX BEILECTB

ChopMupoBaHHOCTb YMEHUS KIaCCUPUIIMPOBATS!

4.1

HCOPraHNMYCCKUC BCHICCTBA, CAMOCTOATCIbHO BBI6I/IpaTB OCHOBAHHA U KPUTCPHUU

JJIAA Knaccmbmcaunn HN3Yy4YaCMbIX XUMHUYCCKUX 00BEKTOB

4.2

OPraHnv4CCKHC BCIICCTBA, CAMOCTOATCIILHO BLI6I/IpaTL OCHOBAHHA U KPUTCPUHN IS

KJ'IaCCI/I(l)I/IKaIII/II/I HN3Yy4aCMbIX XUMHUYCCKUX 00BEKTOB

4.3

TI0 Pa3IMYHBIM MPU3HAKAM (YHCITY U COCTaBY PEarupyIOIIUX BEIIECTB, TEIIIOBOMY
a¢dexTy peakimy, U3MEHEHUIO CTENEHEeW OKHCIICHHS 3JIEMEHTOB, 00paTuMOCTH

PEaKINH, yJaCcTHIO KaTalIn3aTopa)

CpopMHUpPOBAHHOCTH YMEHUS XapaKTEPU30BATh YJIEKTPOHHOE CTPOSCHUE aTOMOB
(B OCHOBHOM | BO30Y>KJIEHHOM COCTOSTHMH) ¥ HOHOB XUMHUUYECKHX AJIEMEHTOB |
— 4 nepuonos Ilepuoanueckoit cucremsl [[.1. MeHneneeBa U Ux BaJICHTHbIE
BO3MOYKHOCTH, WCIIOJIb3ysl TOHSATUS S-, p-, O-3JIEKTpOHHBIC OpOUTAIH,

SHEPIreTHYECKUE YPOBHU

C(I)OpMHpOBaHHOCTL YMCHUA OOBICHATH 3aKOHOMCPHOCTH NU3MCHCHUA CBOMCTB

XUMHNYECKUX DJJIEMCHTOB H 06pa3yeMHx HUMHN COG)II/IHCHI/Iﬁ mo mepuogaM M

rpynmnam

CdopmMupoBaHHOCTH YMEHHUSI COCTABIIATH YPAaBHEHHS] XMMUUYECKUX PEAKIUI U

PacKphIBaTh UX CYIIHOCTb:

7.1

OKHCIIHUTCIBbHO-BOCCTAaHOBHUTCIIbHBIX peaKHI/Iﬁ IOCPpEACTBOM  COCTABJICHHA




ANEKTPOHHOTO OallaHCca 3TUX peaKIui

7.2

YpaBHEHUsI PEaKLU pa3IMYHBIX THUIIOB; IOJIHBIE U COKpAIEHHBIE YPaBHEHUS
peakiuii MOHHOro OOMEHa, YYWTBIBAsl YCIIOBHSI, MPH KOTOPBIX 3TH PEAKLUU

HIYyT 10 KOHLIA

7.3

peakuuidi TUAPONM3a, peakHWii KOMIUIEKCOooOpa3oBaHUs (Ha MpuMepe

TUAPOKCOKOMILIEKCOB IIMHKA U QJTFOMUHUS )

CdhopmupoBaHHOCTH YMEHHUS MTOATBEPHKIATh:

8.1

Ha KOHKPETHBIX MPUMEPax XapakTep 3aBUCUMOCTH PEaKIIMOHHOW CIOCOOHOCTH
OpPraHUYECKUX COEAMHEHHUH OT KPaTHOCTH M THIIa KOBAJIEHTHOW CBS3M (G- U T-
CBSI31), B3aMMHOT'O BJIMSHUSI aTOMOB U TPYII aTOMOB B MOJIEKYJIaX, a TAKXXe OT

0COOEHHOCTEH pean3alyy pa3aIuuHbIX MEXaHU3MOB [IPOTEKAHUS PeaKuil

8.2

XapaKTCPHLBIC XUMHNYCCKHEC CBOMCTBaA BCIICCTB COOTBCTCTBYHOIITUMU

SKCIIEPUMEHTAMM U 3aIIUCAMH YPABHEHUN XUMUYECKUX PEAKLIUN

CdopmupoBaHHOCTH YMEHHSI XapaKTEpU30BaTh COCTAB U BayKHEHIINE CBOIICTBA
BEILIECTB, MPUHAJICKAIINX K OMPEICIEHHBIM KJIacCaM U TPYIIaM COCIUHEHUI
(mpocTeie BeliecTBa, OKCHIbBI, TUIPOKCHUIBI, COJIM; YIIEBOAOPObI, MPOCTHIC
3¢upsl, COUPTHI, (EHONBI, aTbACTUIBl, KETOHBI, KApOOHOBBIE KHUCIOTHI,

CIIOHBIE YQUPBI, KUPBI, YTIEBOAbI, AMUHBI, AMUHOKHUCIIOTHI, OSITKH)

10

ChopMupOBaHHOCTb YMEHUS MPOBOAUTH PACUETHI 10 XUMUYECKHM (opMysiam
U YpPaBHEHHUSM XUMHMUYECKHX pEAaKUUH ¢ MCIOJIb30BaHUEM (U3NYECKUX

BECJINYHNH:

10.1

Macchl (00BbEMa, KOJIMYECTBA BEIECTBA) MPOJYKTAa pEaklUH, €CIH OTHO U3
HWCXOJHBIX BEIIECTB JAaHO B BUJE PacTBOpa ¢ ONPEAECIEHHON MAcCOBOM JOJIEH

PacTBOPEHHOTO BEIECTBA WM JaHO B U30BITKE (MMEET MPUMECH )

10.2

MaccoBOW MJIM 00BbEMHOM 10U, BBIX0/1a IPOAYKTA PEAKIIMH

10.3

TeTI0BOTO 3¢ (deKTa peakiui

10.4

00BEMHBIX OTHOLLIEHUI I'a30B

10.5

110 HaXOXXASCHHUIO XUMHUYECKOMH (bOpMy.]'IBI BCIICCTBA

11

Bnanenue cucremoil 3HaHMM O METOAAX HAYYHOIO IIO3HAHUSA SBJICHUM
MIPUPOBI, UCIIOIB3YEMBIX B €CTECTBEHHBIX HAyKaxX U YMEHHUE IPUMEHSTH 3TU
3HAHUS TPU IKCTIEPUMEHTAIBHOM HCCIICIOBAHUN BEIIECTB M ISl OOBSICHEHUS
XMMHYECKUX SIBJICHUM, MMEIOMMNX MECTO B MPUPOJE, MPAKTUYECKOMN

ACATCIIBHOCTHU YCJIOBCKA U B HOBCGI[HGBHOﬁ KHU3HHU

12

CdopMupoBaHHOCTh YMEHHUSI TIPUMEHSTH (MCIIONB30BaTh) 3HAHUS O COCTaBE H
CBOMCTBax BCUIICCTB OJIA BKCHepHMeHTaHBHOﬁ MMPOBCPKHU T'HIIOTE3 OTHOCUTCIILHO

3aKOHOMEPHOCTEH IPOTEKaHWsI XMMHUYECKUX PpEaKUUMid U IPOTHO3UPOBAHUS




BO3MOKHOCTEH WX OCYIIECTBJICHUS; CHCTEMHbIE XUMHUYECKHE 3HaHUS s
OOBSICHEHUS! W TPOTHO3UPOBAHUS SBIICHUN, MMEIOIIUX E€CTECTBEHHOHAYYHYIO
MPUPOIY; JUISI TPUHATHS TPAMOTHBIX pEHIeHUH TMpoOJieM B CUTYyalUsX,

CBSI3aHHBIX C XMMHEH

13

C¢hopMHPOBAaHHOCT YMEHHUS IUIAHUPOBATH W IPOBOAUTH XHMHYECKHN
IKCTIIEPUMEHT (TIOJydeHHe W M3Y4YEeHHE CBOWCTB HEOPraHMYECKUX U
OpraHU4YCCKUX BCUICCTB, KAYCCTBCHHLIC PCAKIHH YIJICBOAOPOJ0B PA3JIMYHBIX
KJIAaCCOB U  KHCIOPOJACOJEP)KAIIUX OPraHMYECKHX BEILIECTB, pPELICHUE
OKCIIEPUMEHTANBHBIX ~ 3aJad [0 pacllO3HABAaHHIO HEOPTaHMYECKUX M|
OpPraHMYECKUX BELIECTB) C COOJIIOZACHUEM IPAaBUII OE30MACHOTO OOpAILICHUS C
BelIeCTBAaMM U J1a0OpaTOpHBIM 0O0OpynoBaHUEM; (HOPMYJIHPOBATh 1NN
WCCIICIOBAHMSI; TIPE/ICTABIIAT B PA3IIMYHON (popMe pe3ysibTaThl IKCIIEPUMEHTA,

AHAJIM3UPOBATDH U OLCHHUBATb UX NJOCTOBCPHOCTDH

14

ChopMUpOBaHHOCT YMEHHS OCYIIECTBISTH  IEJICHANPABICHHBIA  TIOWCK
XUMHYECKOW HMH(POpPMALMU B Pa3IMYHBIX HCTOYHHMKAX (Hay4yHas U y4eOHO-
Hay4yHas JMTeparypa, CpelcTBa MaccoBodM HHQOpManuu, ceTh MHTepHeT u
NOpyrue),  KPUTHUSCKU  AHAIU3UPOBATh  XUMHUYECKYI0  WH(OPMAIHIO,
nepepadarpiBaTh €€ U UCIOIB30BaTh B COOTBETCTBHH C TMOCTABICHHON y4eOHOM

3asauei

15

CdopMupoBaHHOCTh YMEHHS MPOTHO3MPOBATH, AHAIU3UPOBATH U OICHUBATH
MHGOPMAIIHIO C TTO3UIMNA SKOJIOTUYECKON 0e30MacHOCTH MOCIECTBHI OBITOBOM
U TIPOM3BOJICTBEHHOW JEATEIILHOCTH YEJIOBEKa, CBS3aHHOW C TepepaboTKOM
BEIIECTB; C(HOPMHUPOBAHHOCTH YMEHUN OCO3HABATh OMACHOCTH BO3JICHCTBHUS Ha
JKUBbIE OpPraHU3Mbl ONpPEJEIEHHBIX BEIECTB, MOHUMAs CMBICH IIOKa3aTess
MPEaeNbHON JOMYyCTUMON KOHIIGHTPAILMU, W TOSCHITh HA MPUMEpPax CHOCOOBI
YMCHBUICHHUA W NPCAOTBpAIlICHHUA HX BPCIAHOI'O BO3JI€I\/’ICTBI/I$[ Ha OpraHusm

YCJIOBCKa




INEPEYEHD 2JIEMEHTOB COIAEPKAHUA, IIPOBEPAEMBIX HA

EI'D 11O XUMHUHAN
Kon IIpoBepsieMblii 31eMEHT COAEPKAHUSA
1 Teopernueckne OCHOBBI XUMHH

Crpoenne BemectBa. CoOBpeMEHHass MOJENb CTPOSHHS aroma. PacrpeneneHue
9JICKTPOHOB I10 SHCPICTUYCCKUM YPOBHSM. KJIaCCI/I(l)I/IKaL[I/IH XUMHWYCCKHUX DJIEMCHTOB.
11 OCOOCHHOCTH CTPOCHHSI SHEPreTHUYSCKHX YpPOBHEH aromoB (S-, P-, O-3JeMeHTOB).
OcHOBHOE ¥ BO30YXIEHHOE COCTOSIHHS aTOMOB. DJIEKTPOHHAsI KOHPHUTYpaIHs aToma.

BanentHsie QJICKTPOHBI

Ilepuonnueckas cucrema xumudeckux snemeHtoB .M. MenneneeBa. dusnueckuit
cmbicn llepuommyeckoro 3akoHa /.M. MenaeneeBa. IlpuunHbl M 3aKOHOMEPHOCTH
1.2 W3MEHEHUSI CBOMCTB JJIEMEHTOB M HX COCIMHEHUW IO MEpUOJaM U TpyIIaMm.
3aKOHOMEPHOCTH B HM3MEHEHMHM CBOMCTB MPOCTBIX  BEHIECTB, BOIOPOJHBIX

COCHHHCHHﬁ, BBICHIUX OKCHUIOB U THAPOKCHUIOB

1.3 BaneHTHOCTB. :‘)HGKTpOOTpI/IHaTeJILHOCTB. CreneHb OKHUCIICHUS

Bungsr XHUMHYECKOH CBSI3U (KOB&J’ICHTH&H, HOHHAas, MCTAJJIMYCCKasd, BO,I[OpO)IHaﬂ) u

MEXaHU3Mbl €€ 06pa30BaH1/151. MG)I(MOJ'IGKy.]'IﬂpHBIe B3auMoAeuCcTBUI. BemecTtBa

L4 MOJIEKYJIIPHOTO M HEMOJIEKYJSIPHOTO CTPOCHHMs. THIBl KPUCTAUIMYECKUX PEHIETOK.
3aBUCHUMOCTh CBOMCTBA BELIECTB OT THIA KPUCTAIIINYECKON PEIIETKN
15 Xumunueckas peakuus. Knaccuduxaus XMMHUUECKUX peakUuii B HEOPraHUYECKOH U
' OpraHMYECcKON XMMHUHU. 3aKOH COXPAHEHUs MacChl BEILIECTB
1.6 CKOpOCTh peakiuu, €€ 3aBUCHMOCTh OT Pa3InYHbIX (PAKTOPOB
1.7 TenoBbie 3¢ heKThl XUMHUYECKUX peakuuil. TepMoxuMuieckre ypaBHEHUs
18 O6parumbie peakiuu. XuMHUIeckoe paBHOBecre. DaKkTOphl, BIUSIOMINE HA COCTOSTHUE
' xumudeckoro pasHosecus. [Ipunuun Jle [larense
DnekTponuTHdeckas auccoruaius. CHIbHBIC U clla0ble JIeKTPOoIuThl. Cpemna BOTHBIX
1.9 pacTBOpPOB BEUIECTB: KHUCTasi, HEWTpanbHas, wienoyHas. CTeneHb AMCCOLUALINH.
Peakuuu nonsoro oomena
110 I'maponu3 coneii. MonHoe mnpousBeaenue BoAbl. Bomopoansiii moxasarens (pH)
' pacTBopa
CriocoObl BBIpaXKEHUsI KOHIIEHTPAIlMM PACTBOPOB: MaccoBasi JI0JIi PAaCTBOPEHHOTO
1.11 BEILIECTBA, MOJIApHAs KOHIIEHTpauus. HackblllleHHble UM HEHACHILEHHBIE PacTBOPHI,
pactBopuMocTbh. Kpucraminoruaparst
112 OKHMCIUTENBHO-BOCCTAHOBUTENbHBIE peakuuu. lloBeneHuwe BemecTB B cpeaax ¢

pa3HbIM 3HaUYeHHEeM PH. MeTobl 2JIEKTPOHHOTO OaaHca




1.13

DNEeKTPOIN3 PACTBOPOB U PaCILIaBOB COJIEN

OCHOBBI HEOPTaHUYECKON XUMHUH

2.1

Knaccudukanuss Heopranmveckux coequHeHuil. HomeHkmaTtypa HEOpPraHHYECKHX

BCIICCTB

2.2

XUMHYECKUE CBOMCTBA BaXXHEHIIUX METAJUIOB (HATPUM, KalHil, KaJblMi, MarHuu,
ATIOMUHHUM, IUHK, XpOM, JeJIe30, MeAb) W UX coeauHeHuid. OOmme crocoOb

MMOJIY4YCHUA MCTAJUIOB

2.3

XUMHYECKHE CBOMCTBA BAKHEHIIMX HEMETAJUIOB (TaJlore€HoB, cepbl, a30Ta, dhocdopa,
yriaepoaa U KpeMHUS) U UX COSAMHEHUU (OKCHIIOB, KUCIOPOACOIACPIKAIIMX KHUCIOT,

BOJIOPOJHBIX COCTUHECHHI )

2.4

I'eneTnyeckas cBs3b HCOPraHNMYCCKUX BCUICCTB, IIPUHAAJICIKAIINX K PA3JIMYHBIM

Ki1accaM

2.5

I/I,HGHTI/I(bI/IKaI_II/IH HCOPTraHUYCCKUX COG,I[I/IHCHPlﬁ. KauecTBeHHEbIE pC€aKluu Ha

HCOPTaHNYCCKUC BCIICCTBA U HOHBI

OCHOBBI OPraHUYECKON XUMUH

3.1

OCHOBHBIE TOJIOXKEHUS TEOPUU XUMUYECKOTO CTPOEHHSI OPraHMYECKUX COEAMHEHUI
AM. byrnepoBa. VYriepoaHblii CKeleT oOpraHudeckoid Moisekynbl. KpaTtHocTb
XUMHUYECKON CBSI3H. S- U P-CBSI3U. SP3-, SP2-, SP-ruOpuau3anuy opOUTaleli aTOMOB
yriaepoaa. 3aBUCUMOCTb CBOWCTB BEIIECTB OT XHMHUYECKOTO CTPOEHHS MOJIEKYII.

I'omonoru. I'omonorundeckust psa. Msomepus u u3omepsl

3.2

[TonsTue o pyHKIMOHANBHO rpynie. OpueHTaoHHbIE 3P (EKTHI 3aMecTUTeNeH

3.3

[lpencraBaenne o KiIaccu(UKAMM OpPraHMYecKUX BemecTB. HomeHkiaTypa
OpraHMYECKUX COEJUHEHMHM (cucTemMaThyeckas) U  TpUBUAIbHBIE Ha3BaHUSA

BOKHEHIIMX PEACTABUTENICH KJIACCOB OPraHUYECKUX BEILIECTB

3.4

CBoOoTHOpaMKaIbHBIA U MOHHBIN MeXaHu3Mbl peakuuu. [lonsTHe 0 Hykieodpue u

anextpoduie. [IpaBmio Mapkosuukosa. [IpaBuio 3aiitieBa

3.5

Ankanpl. XHWMHYECKHE CBOWCTBA QJIKAaHOB: TaJIOTEHUPOBAHHUE, JECTUAPUPOBAHUE,
TEPMHUYECKOE PaA3JIOKEHUE, KPEKUHT, U30MepHu3anus, ropesue. [loaydeHne ankaHOB.
Huknoankanpl. Crenudrka CBOMCTB IHUKJIOATKAHOB C MallbIM Pa3MEPOM IHKIA.

Peakmun MNPpUCOCAUHCHHA U paIUKAJIbHOTO 3aMCIICHUA

3.6

Ankenbl. XHWMHYECKHE CBOMCTBA: pEAKIUU TMPUCOEAUHEHUs (TaJOTeHUPOBaHUE,
TUAPUPOBAaHUE, THAPOTAJIOreHUpPOBaHUE, TUIpATallis), TOPEHHs, OKHUCICHUS |

nonuMepusanuu. [IpoMbliieHHbIE U TA0OpaTOPHBIE CIIOCOOBI MOTYYEHHSI ATTKEHOB

3.7

AnkanueHbl. XHUMHWYECKHE CBOMCTBAa QJKaJUMEHOB: PEAKUUH MPUCOCIMHEHUS
(rumpupoBaHHWE, TAJOTCHHUPOBAHHWE), TOPEHHs W mojauMepusanuu. [lomydeHue

AJIKaIUCHOB




3.8

AnkuHbl. XHMMHUYECKHME CBOWCTBA: pEaKUUU NPUCOEAMHEHHUs (TaJoreHUpOBaHUE,
THIPUPOBAHUE, THUApATAlMsA, THAPOraJOTeHHUPOBAHUE) KaK CHOCO0 IOIydeHUs
IIOJIMMEPOB M JPYTHX IIOJNIE3HBIX HPOAYKTOB. Peaknuum 3amemenus. ['openue
alEeTWIEHAa KaK MCTOYHMK BBICOKOTEMIIEPATypHOIO IUIAMEHHU UI1 CBAPKH M PE3KU

MCTAJJIOB. HpI/IMeHeHI/Ie alcTHUJICHA

3.9

Apenbl. XUMUYECKHE CBOWCTBa O€H30JIa: peakluuu AEKTPOPUIHHOIO 3aMelleHus,
NpUCOEeTUHEHNUs (THAPUPOBAaHKE, raioreHupoBanne). Peakuus ropenus. OcoOeHHOCTH
XUMHUYECKHX CBOUCTB Tosyona. I[lomyuenune Oenszona. OCOOCHHOCTH XMMHUYECKHX
cBoiictB ctupona. [lonumepuzanus crtupona. CrocoObl MOJydYeHUS U NPUMEHEHHE

APpOMATHYCCKUX YTIICBOAOPOAOB

3.10

Cruptel.  IlpenenbHble  OAHOATOMHbIE  COUPTHL.  XMMHUYECKME  CBOMCTBA:
B3aMMO/ICICTBHE C HATPUEM KaK CIOCOO YCTaHOBJIECHUS HAJUYUS TUAPOKCOIPYIIIBI, C
raJIOTEHOBOJIOPOAAMHM  KaK  CIOcO0  MOJY4YeHHs] pacTBOpUTENEH, BHYTpU- U
MeXMOJIeKysipHas aeruaparanus. Peakuust ropenus. [lonydyenue staHona: peakuus
OpO’KeHMsI TJIOKO3bl, TUApaTalds OSTWIEHA. OTUJICHIVIMKOJIb U IJIMLEPUH Kak

npeaACTaBUTCIN MMPCACIbHBIX MHOI'OATOMHBIX CIIMPTOB

3.11

®enon. XuMuueckue cBOMCTBa (eHosa (peakiuu ¢ HaTpUeM, TUAPOKCUIOM HaTpHs,

o6pomom). [Tonyuenne penona

3.12

Anpaeruapl. XUMHYECKHE CBOMCTBA MPEACIBHBIX aJbJIETHI0OB: THIPUPOBAHUE;
Ka4eCTBEHHBbIE peaKUU Ha KapOOHUIIbHYIO TPYIILY (peaKkus «CepeOpsHOro 3epKaiay,
B3aumozeiicreue ¢ ruapokcuaoM menu (ll). IlomyueHue npenenbHBIX anbIETUIOB:
OKHUCJICHHE CIUPTOB, TMApaTalysl aleTuieHa. ALETOH KaK INPEACTaBUTENb KETOHOB.

OcoOeHHOCTH PCaKI OKUCIICHUSA allCTOHA

3.13

Kap6OHOBLIe KHACJIOTEl. XHMHYECKHE CBOMCTBA NpEeaACIIbHBIX OJHOOCHOBHBIX
Kap6OHOBLIX kUCIOT. OCOOGHHOCTHM XMMHYCCKHX CBOMCTB MypaBLHHOﬁ KHUCJIOTHI.
HonyquHe MNpEaACIIbHBIX OAHOOCHOBHBIX Kap6OHOBBIX KHCJIOT: OKHCJIICHHC aJIKaHOB,
AJIKCHOB, MEPBUYHBIX CIIUPTOB, aJIBJACTHIOB. Brrcmme IpEACIIBHBIC U HCIPCACIBbHBIC

Kap6OHOBLIC KHCJIOTHI

3.14

Crnosxuble >Qupbl U kupbl. COCOOBI MOMyYeHUs! CIOXKHBIX 3pupoB. OOpaTUMOCTD
peakuuu srepudukanuu. llpumeHeHne CIOXKHBIX 3(UPOB B  IHILEBOH U
nap(hroMepHOil MPOMBIIUIEHHOCTH. JKUPBI Kak cIoXKHBIE 3()UPHI TIUIEPHHA U BBICIINX
KapOOHOBBIX KHUCJIOT. XMMHYECKHE CBOMCTBA KUPOB: THAPUPOBAHUE, OKHUCIICHHE.
['unponu3, uim OMbUIEHHE, KUPOB KaK CIOCO0 MPOMBIIUIEHHOTO MOJY4YEHHUsS COjel

BBICHIMX KapOOHOBBIX KHCIOT. MBIIA KaK COJIM BBICHIMX KapOOHOBBIX KHCIOT

3.15

XHUMHUYECKUE CBOMCTBA IUIIOKO3bI: PEAKLUU C y4aCTUEM CIHUPTOBBIX U aJbAECTUIHON
Ipynmn ¥ MOJIOUHOKHCIOe OpoxkeHnue. [IpuMeHeHHe TIIOKO3bl, €€ 3HAUYEHUE B
KU3HEACATEIbHOCTH OpraHusma. Jucaxapunsr: caxaposa, MaJbTO3a.

BoccranaBnuBaronue M HEBOCCTAHABIMBAIOIINE  JHUCAXapPHUJIBL. IMuapomms




mucaxapunoB. Ilonmucaxapuapl: Kpaxmai, TIJMKOreH. CTpoeHHE MaKpOMOJIEKYI
KpaxMajla, IIIMKOTreHa M 1eJUt0a03bl. PU3MUecKue CBOWCTBA KpaxMalla U LEJUII0I03bI.
XUMHUECKHE CBOICTBA Kpaxmajia: TMIPOJIM3, KaueCTBEHHAs pEaKkuHus C HOAOM.
XUMHUECKHEe CBOWMCTBA LEJUIKOJIO3bl: THUAPOIU3, IOIY4eHUE S(PHUPOB IIEIUITIOIO3BI.

[TonsaTne 06 UCKYCCTBEHHBIX BOJIOKHAX (BHCKO3a, alleTaTHBIHN HIENK)

3.16

AMuHBI. AMHHBI KakK OPTraHMYECKHE OCHOBAHHS: PEaKIMH C BOJOW, KHUCIOTaMH,
peakius TopeHusi. AHUIMH KaK MpeJICTAaBUTENIb apOMAaTHUYECKUX AaMHUHOB. XUMUYECKHE
CBOIMCTBA aHWIMHA: B3aUMOJCHCTBHE C KHCIOTaMH, OPOMHOU BOIOW, OKHCJICHHE.
[Tomyyenue aMMHOB ATKUJITUPOBAHHEM aMMuakKa | BOCCTAaHOBJICHUEM

HUTPOIIPOU3BOAHLIX YIITICBOAOPOIOB

3.17

AMHMHOKHUCIOTEI M O€IKd. AMHUHOKHCIOTBI Kak aM(i)OTepHBIC OpraHUYCCKHUC
COCIUHCHMUA. OCHOBHBIE AMHWHOKHUCJIIOTHI, 06pasy}oume Oenku. XUMHYECKHE CBOMCTBA

0eJIKOB: TUAPOJIN3, A€HATypallusl, KaUeCTBEHHbIE (LIBETHBIC) PEaKIUU Ha OEJIKU

3.18

CrpoeHue U CTPYKTypa MOJUMEPOB. 3aBUCUMOCTh CBOMCTB MOJIMMEPOB OT CTPOCHHUS
MoJieKyd. OCHOBHBIE CHOCOOBI TIOJTYYEHHUS BBICOKOMOJICKYIISIPHBIX COCIMHEHUIL:

pC€aKuuu IMOJUMEPU3ALINU U ITOJIUKOHACHCALUH. KJ'IaCCI/I(I)I/IKaL[I/IH BOJIOKOH

3.19

WnenTudukaius opraHudecKuX COSMHCHUHN. Pelrrenne 3KcrepruMeHTaIbHBIX

3a/la4 Ha pacClioO3HaBaHNUEC OPraHNYCCKUX BCUICCTB

3.20

I'enermueckas cBI3b MECXKAY KilaCCaMH OPraHu4CCKuX COG}IHHGHI/I?I

XUMHS U )KU3Hb

4.1

XuMus B noBceqHEBHOM xu3HU. [IpaBuia 6e3omacHoi paboThl ¢ €AKUMU, TOPIOYUMHU

U TOKCUYHBIMH BCUICCTBaAMU, CPCACTBAMU OBITOBOM XMMUU

4.2

XuMHUS U 300pOBbe. XUMHS B MEIUIMHE. XHUMHS U CEIIbCKOE XO35AMCTBO. XHMHS B
MPOMBIIIIEHHOCTH. XUMHUsI U DHEPTeTUKA: TPUPOIHBIN U MOMYTHBIN He(TIHON Ta3bl, UX
coctaB U ucnonb3oBanue. CocraB HeQTH U €€ mepepaboTka (IPUPOIHBIE UCTOYHUKHU

YTIIEBOIOPOIOB)

4.3

XuMus HW  JKOJOrus. XUMHUYECKOE 3arpsA3HEHHE OKPYKAOWEH Cpellbl U  €ro
nocinenctBus. Oxpana ruapochepsl, mouBbl, atMocdepsl, (Gmopsl U (ayHbl OT
XUMHYECKoro 3arpssHeHusi. [IpoOnema oOTX0IOB ©  MOOOYHBIX  MPOIYKTOB.

AJIBTCpHaTI/IBHBIC HCTOYHHUKHU SHCPTHUU

4.4

OO0mue TpeacTaBieHUs O TMPOMBIIUIEHHBIX CHOC00aX TOMYYSHHs] XUMHUYECKHX
BEILECTB (Ha MpUMepe MPOU3BOJICTBA aMMHUaKa, CEPHOM KUCIOThI). YEpHas U LBETHAst
Metaytyprus. CTeKJIO0 M CHJIMKaTHAs  [POMBIIIIEHHOCTh.  [IpoMblniieHHast

opranuueckas Xumus. CeIpbE 17151 OPraHUYeCcKO MPOMBIIIIIEHHOCTH

Tumnbl pacy€THBIX 3a/1a4

5.1

Pacuérbr Mmacchl BemiecTBa Wik 00bEMa ra3oB 10 U3BECTHOMY KOJIMYECTBY

BEIIIECTBA, Macce WiIK 00BEMY OHOTO U3 YUYAaCTBYIOIIUX B PEAKLIUU BEIICCTB




5.2

Pacuérsl TemmoBoro 3¢ dexra peakuuu

5.3 Pacuérbl 00BEMHBIX OTHOLIEHUH ra30B IPU XUMHUECKUX PEAKIIMIX
5.4 Pacuérel macchl (00bEMa, KOTHUECTBA BEIIECTBA) MPOAYKTOB PEAKIIHH, €CIIA OJTHO
' U3 BEIIECTB JIaHO B M30BITKE (MMEET IPUMECH )
55 Pacuérel MmaccoBo i 00BEMHOM JJOU BRIXO0/IA TIPOAYKTA PEAKIIHH OT
' TEOPETHUYECKU BO3MOXKHOIO
Pacuérel macchl (00bEMa, KOJIMYECTBA BEIIECTBA) MPOIYKTA PEAKLIUHU, €CITH OJTHO U3
5.6 | BerecTB aHO B BHJIE PaCTBOPa C ONpPEIeIEHHON MacCOBOM JI0JIel pacTBOPEHHOTO
BEILECTBA
57 PacuéTel ¢ ncronb30BaHUEM MOHATHI «MaccoBas 10JIs1», «MOJISIpHas
' KOHLICHTpaLUs», KPACTBOPUMOCTbY
Haxoxaenue MonekynsspHOil popMysibl OpraHMYeCKOro BEIIeCcTBa M0 ero
5.8 | WIOTHOCTH U MACCOBBIM JIOJISIM DIIEMEHTOB, BXOSAIIUX B €T0 COCTAB, UIIH 110 POAYKTaM

CropaHus




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

» Xumus; 11 kiace. yrimyonennoe ooyuenue Epemun B.B., Ky3smenko H.E.,
Hpo3noB A.A., u ap.; nox peaakuueit Jlynuna B.B. O611ecTBo ¢ orpaHuYeHHON
OTBETCTBEHHOCTHIO «/[PODA»; AkiimonepHoe oduiectBo «M3aaTenbcTBO
«IIpocemenue»

» Xumus; 10 knacc. yrmyonenHoe oOyuenue Epemun B.B., Ky3emenko H.E.,
Tepenun B.U. u ap.; nox penakuueit Jiyanna B.B. O6miecTBo ¢ orpaHndeHHON
O0TBETCTBEHHOCTHIO «JIPODAY; Akninonepnoe obiectBo «M3aaTenbeTBO
«IIpocsemienue»

METOAUYECKHUE MATEPHUAJIbBI JJIAA YUUTEJIA

Epemun B.B., Ipo3noB A.A., Pomamos JI.B. Xumusa. 10-11 knaccel. 3agayHuk,
«M3marensctBo «IIpocBemenue»

«HAYAJIA XUMUWN»;yueonuk nis BY3os; H.E.Ky3smenko, B.B.Epémun,
B.A.IlonkoB, n31aTeNbCTBO « IK3aMEH.

[Tocobue ayst moarotoBku EI'D, Jlpo3noB A.A., Epémun B.B., uzgarensctBo
«buHOMY.

Xumus. 10-11  kmacesl. YrayOnénuelii  ypoBeHb. PalGowass mnporpamMma u
METOJMYECKUE pEeKOMEeHJaluMu K yueOHukam mon pen. Jlynmuna B. B.
(ameKkTpoHHAas)

HNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET
1. bubanoreka I{OK https://lesson.edu.ru/ http://fipi.ru/ (caiit ®UITN).
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