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MNOACHUTEJIBHAS 3AIINCKA

Pabovas mporpamma mo XMMHU Ha YpOBHE CpeaHEro oomero oopazoBaHus pazpaboTaHa
Ha ocHoBe DexnepanpHOro 3akoHa ot 29.12.2012 Ne 273-®d3 «O6 obpazoBanuu B Poccuiickoii
Oenepanun», TpeOOBaHMI K pe3ylibTaTaM OCBOCHHsS  (enepalibHON  00pa3oBaTenbHON
nporpammel cpeanero obmiero obpaszoBanmsi(POIl COO), npencraBieHHbIX B DefepalibHOM
rocymaapcTBeHHOM obpa3oBatenbHoM crangapre COO, ¢ yuérom Konnenmum mpernonaBaHus
yueOHOro mnpeamera «Xumus» B 00pazoBaTelbHbIX opraHuzauusax Poccuiickoit ®enepauuu,
peaM3yIoIuX OCHOBHBIE 00pa30BaTeNbHbIE MPOTPaMMbl, © OCHOBHBIX MoJIokeHUuN «CTpateruu
pazBuTHsl BocniuTanus B Poccuiickoit ®denepanun Ha niepuon no 2025 roma» (Pacmopsbkenue
[TpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

XumHusi Ha ypoOBHE YIIyOJIEHHOTO M3Y4YEHHs 3aHMMAeT BaXXHOE MECTO B CHCTEME
€CTeCTBEHHO-Hay4yHOro obpa3zoBanusi ywammxcsi 10-11 xmaccoB. WM3yuenue mnpeamera,
peanuzyeMoe B YCIOBHUSAX AUPPEPEHIUPOBAHHOTO, NPOGUIBLHOIO OOY4YEHHs, MPU3BAHO
o0OecnieunTh 0O0IIE00pa30BATEIbHYIO U OOIIEKYIbTYPHYIO IMOJATOTOBKY BBITYCKHUKOB ILKOJBI,
HEOOXOMUMYIO ISl aJanTaliui UX K OBICTPO MEHSIOMIMMCS YCIOBHSM JKH3HH B COLIMYME, a
TakkKe Ui MPOJOJKeHHs OoOydeHHs B OpraHuzanusx mpodeccnoHambHOro 00pa3oBaHUs, B
KOTOPBIX XUMHUS SBIISETCS OJJHOM U3 MPUOPUTETHBIX JUCIUILTUH.

B mnporpamMMe mo XMMUM Ha3zHaueHHE TpeaMeTa «XUMHUS» TOIy4aeT MOIPOOHYIO
MHTEPIIPETALIMI0 B COOTBETCTBUU C OCHOBoIoyararomumu nosoxenusmu PI'OC COO o
B3aMMOOOYCIIOBJICHHOCTH 1€, CoAepkKaHusl, pe3yIbTaTOB 00yUYeHHs U TpeOOBaHUI K YPOBHIO
HOJrOTOBKH BBIMTYCKHUKOB. CBHUJETENBCTBOM TOMY SBISIOTCS CIEAYIOIIME BBINOIHIEMBIE
IPOTPAMMOi1 110 XUMHH (QYHKIIHH:

e HUH(QOPMAIMOHHO-METO/INYECKas, peaau3alus KOTOpoll oOecnedyuBaeT MOIydYeHHE
IPEJICTaBICHUS O LEJSAX, COJIEp)KaHWHU, oOIIell cTpaTternu oO0y4yeHHs, BOCIIUTAHUS U
pa3BUTHS O00YYarOIIUXCS CPENICTBAMH ITPEIMETa, U3yd4aeMOoTro B paMKax KOHKPETHOTO
npodus;

® OpraHM3aLMOHHO-TUIAHUPYIOIAs, KOTOpas  TpeAaycMaTpuBaeT  OIpeesieHHe:
OPUHIUIIOB  CTPYKTYpUPOBaHMS M IOCJIEJOBATEIBHOCTH H3Y4YEHHUS y4eOHOro
Marepuaia, KOJUYECTBEHHBIX M KAYEeCTBEHHBIX €r0 XapaKTEePHUCTHK; IOAXOJO0B K
(GOpPMHPOBAHUIO COJEPKATEITHHONH OCHOBBI KOHTPOJISI M OIICHKH 00pa30BaTEIbHBIX
JIOCTIDKEHUI o0ydvaromuxcs B paMKax HTOrOBOHM arrecTtanud B (opMe eIuHOTO
roCyJJapCTBEHHOT'O 3K3aMeHa 10 XUMUH.

[Iporpamma 11t yriryOJIEHHOTO U3yYESHUS] XUMUH:

® YCTaHaBJIMBAET MHBAPUAHTHOE MPEIMETHOE COCpKaHKE, 00A3aTeIbHOE ISl U3YUEHUS
B paMKax OTHENbHBIX  Mpoduied, TMpeaycMaTpUBaeT  paclpelelieHue U
CTPYKTYPHPOBAaHHE €0 IO KJIACCaM, OCHOBHBIM COIEP)KATEIbHBIM JIMHUSM/pa3iesiaMm
Kypca;

e aéT MpUMEpPHOE paclpeieleHne yueOHOro BpeMEeHH, peKOMEHIyeMOro /ISl U3Y4YeHUs
OTJICNIBHBIX TEM,

e [peularaeT MNPUMEPHYIO IOCIEA0BAaTEIbHOCTh M3Y4YeHHS Y4eOHOro Marepuana cC
y4€TOM JIOTUKH IOCTPOCHUS KypCca, BHYTPUIIPEAMETHBIX U MEKIIPEIMETHBIX CBSI3€iH;

e 1aéT METONMYECKYI0 HMHTEPIPETALUIO IIeNiell W 3a4ad H3y4YeHHus IpeaMeTa Ha
yriIyOn€HHOM YpPOBHE C Y4YETOM COBPEMEHHBIX HPUOPUTETOB B CHUCTEME CPEIHETO
oOuiero oOpa3oBaHUs, COAEPKATEIbHON XapaKTEPUCTUKHU IUIAHUPYEMBIX Pe3yJIbTaToOB
OCBOCHHSI OCHOBHOW 00pa30oBaTeIbHON MPOrpaMMbl CPEIHEro o0Iero oOpa3oBaHUS
(IMYHOCTHBIX, METANPEAMETHBIX, TPEAMETHBIX), a TAaKXKe C YYETOM OCHOBHBIX BHJIOB



y4eOHO-TI03HABaTEIbHBIX JEHCTBUI OOYyYarolerocss IO OCBOEHHUIO COJCpPKAHUSA
npeaMera.

[To BceM Ha3BaHHBIM MO3MLIMAM B [pPOrpaMMe II0 XUMHUU IIPEIyCMOTpPEHa
IIPEEMCTBEHHOCTh € OOy4Y€HHEM XHMHUU Ha YpOBHE OCHOBHOro o0Iero oOpa3oBaHus. 3a
npefenamMy  YCTaHOBJIGHHOM MporpaMMoid IO XHMMHUHM  00s3aTelbHOM  (MHBapHaHTHOIN)
COCTABJISIIOLICH COAep KaHusl yaeOHOTO npeaMeTa « XUMHUsD» 0CcTaéTcsi BO3MOXKHOCTh BBIOOpa ero
BapUaTUBHON COCTABJIAIOILEH, KOTOpas JOJIKHA ONPEAEIATHCS B COOTBETCTBUM C HAIIPABICHUEM
KOHKPETHOTO MPOuIs O0ydICHHS.

B coorBerctBuuM ¢ koHuentyadbHbIMH TOJOXeHUAMH PI'OC COO o HazHaueHUH
npeaMeToB 0a30BOro M yriyOJaEHHOTO ypoBHEH B cucteme auddepeHunpoBaHnHOro o0yueHus Ha
YPOBHE CpeHEro o0miero o0pa3oBaHUs XUMHS Ha YPOBHE YIIyOJIEHHOTO M3yYCHHs HAIpPaBJICH
Ha peajlM3allii0 IPEEeMCTBEHHOCTHM C TMOCIEAYIOUIMM 3TaloM IOJIyYeHUs XUMHUYECKOIro
o0pa3oBaHUsl B paMKaX H3Yy4EHHUS CHEHUAIbHBIX €CTECTBEHHO-HAYYHbIX M XUMHUYECKHUX
JUCLIUIUIMH B By3ax M OpraHu3alusax CpeaHero npodeccuoHaibHOro oopasosanus. B 31oil cszu
U3y4YeHHE TIpeaAMeTa «XUMHUS» OpPUEHTHPOBAHO MPEUMYLIECTBEHHO Ha paclIMpeHHEe U
yriayOjieHHe TEeOpeTHMYeCKOW M IMPaKTHUYECKOW IOATOTOBKM OOYyYaroluXcs, BbIOpaBIIMX
onpenenéHHbId Mpodmwib 00yuyeHus, B TOM YUCIE ¢ NePCHEKTHUBON MOCIEIYIOLEro MOITy4eHUs
XUMHYECKOTO 00pa3oBaHMs B OpraHu3anusix npodeccruonansHoro odpasosanus. Hapsimy ¢ atum,
B cBere TpeboBanmii ®I'OC COO K IUTAHUPYEMBIM pe3yJibTaTaM OCBOSHUS (eaepaibHON
00pa3oBaTebHONW IPOrpaMMBbl CpeJHEero oOuiero oOpa3oBaHUsl M3y4YEHHE NpeaMeTa «XUMHsD
OPUEHTHPOBAHO TaKXe Ha PEeIIeHUE 3a/1a4 BOCIMTAHUS U COLIMATIBHOIO Pa3BUTUS 00yUarOIIUXCS,
Ha (OPMUPOBAHNE Yy HUX OOIIEUHTEUIEKTYaIbHBIX YMEHUHN, YMEHUI pallioHATN3aluu y4eOHOTro
TpyZa W  OOOOMIEHHBIX CIMOCOOOB  JACATENBHOCTH, WMEIOIMUX  MEXKIUCIUILUIMHAPHBIH,
Ha/IIPEIMETHBIN XapakTep.

CocraBnstomuMu npeaMera «XUMUs» Ha YpPOBHE YIIIyONEHHOTO H3YyUYEHMs SIBIISIOTCS
yriyonéHable Kypeel — «Opranuueckas xumus» u «OOmmas u Heopranuueckas xumus». [lpu
OTpe/ieNIeHUU TOJIX0J0B K OTOOPY M CTPYKTYpPHOM OpraHM3alMM COAEpkKaHHs 3TUX KypCOB B
nporpaMMe Mo XMMHHM 3a OCHOBY MpHUHATHI nojoxeHuss GPI'OC COO o pazanuusx 6a30BOro u
yri1yOIE€HHOTO YPOBHEH U3yUYeHHUs peaMeTa.

OcHoBy coaepxaHusi KypcoB «Opranuueckas XuMmus» U «OOmas v HeopraHuyeckas
XUMUSD» COCTABIISIET COBOKYIMHOCTh IMPEIMETHBIX 3HAHUI M YMEHUH, OTHOCSIIUXCS K 6a30BOMY
YPOBHIO M3y4Y€HHUs NpeAMeTa. JDTa CUCTEMa 3HAHUHM IOJIy4aeT ONpPEJEIEHHOE TEOPETHUECKOE
JIOTIOJTHEHWE,  TO3BOJISIIOIIEE  OCO3HAHHO  OCBOMTH  CYIIECTBEHHO  OonplmMid  00BEM
¢dakronornueckoro marepuana. Tak, Ha yriyOJ€HHOM ypOBHE M3ydeHUs IpeameTa obecrieyeHa
BO3MOXXHOCTh 3HAUUTEIBHOTO YBEIHMYEHHUS 00bEMa 3HAHUM O XHMHUYECKUX DJEMEHTaX U
CBOWCTBaX UX COEJMHEHUN HA OCHOBE PACIIMPEHUS U YIIIyOJeHHs MPEICTaBICHUNA O CTPOCHHUH
BEIIECTBA, XUMUYECKON CBSI3UM M 3aKOHOMEPHOCTSIX NMPOTEKAHMS PEaKLMUl, PACCMaTPUBAEMBIX C
TOYKH 3pEHUS] XUMUYECKONH KUHETHKU U TEPMOJMHAMUKHU. V3yueHue nepruoguueckoro 3akoHa u
[lepuoanueckoit  cucTeMbl  XMMHUYECKMX  3JIEMEHTOB  0Oa3upyeTcsi Ha  COBPEMEHHBIX
KBaHTOBOMEXAaHMUECKUX MPEJICTABICHUSIX O CTPOCHUM aToMa. XUMHUYECKasl CBSA3b OOBACHIETCS C
TOYKU 3PEHHs] PHEPreTHYECKUX HM3MEHEHUH mpu e€ 00pa3oBaHUM M Pa3pyLICHUHU, a TaKXKe C
TOYKH 3peHUs MeXaHu3MoOB €€ oOpa3oBaHus. l3yueHue THUIIOB peakuui JOMOJHSETCA
(opMHpOBaHUEM IPEACTABICHUN 00 MEKTPOXMMHUUYECKHX IIPOIEcCcax U AIEKTPOIU3E PACIUIABOB
U pacTBOPOB BELIECTB. B Kypce OpraHMYecKod XHMHMM IIPU PACCMOTPEHUH PEaKLUOHHOU
CIOCOOHOCTH COCMHEHUH yaensieTcs 0co00e BHUMaHUe BompocaM 00 3J1eKTpOHHBIX 3 dekrax,
0 B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX M MEXaHU3MaX PEaKIil.



Oco0oe 3HayeHHe UMEET TO, YTO Ha COJIep)KaHHWE KYypCOB XMUMHH YTITyOJIEHHOTO YpOBHS
W3YYCHHS IS KIACCOB ompeaenéHHOro mpoduis (TIaBHBIM 00pa3oM Ha WX CTPYKTYpY U
XapaxkTep JOMOJIHEHHUM K OOIIell cucTeMe MpeIMETHBIX 3HAaHUM) OKa3bIBAIOT BIUSIHUE CMEXKHbBIC
npenMeTsl. Tak, Hampumep, B COAEpPKAHMM MpeAMeTa sl KIACcCOB XHMHUKO-(DH3MYecKOoro
npoduist 60JBINIOE 3HAYECHUE OyIyT MMETh 3JIEMEHTHI y4eOHOTro Marepuajia Mo oOImeld XUMUU.
[Ipy m3ydeHum mnpeaMeTa B JaHHOM CiIydae akUEHT OyJIeT clenaH Ha OOIIHOCTh METO/I0B
MO3HAHMS, OOIIHOCTh 3aKOHOB W TEOPUU B XUMHUH U B (DU3HMKE: aTOMHO-MOJIEKYJISIPHAST TCOPUS
(MonexynsipHas Teopus B (U3MKE), 3aKOHBI COXPAaHEHUS MacChbl U DHEPIUH, 3aKOHBI
TEPMOJMHAMUKH, FIEKTPOIIN3A, IPEACTABICHHUS O CTPOCHHUH BEIIECTB U JIPYTO€.

B TO xe BpeMs B coliepiKaHUU MPEAMETa JIIsl KIIACCOB XMMHKO-OMOJIOTHYECKOTO MPOQUIIS
00BN yAeTbHBIN Bec OyIeT UMEeTh OpraHuueckas XuMus. B aTom ciaydae mpenocTaBisercs
BO3MOXXHOCTh Jis 00Jiee 00CTOSITENHOTO PACCMOTPEHUS XUMUYECKON OpraHU3aluu KJIEeTKU KaK
OMOJIOTUYECKONH CHCTEMBI, B COCTaB KOTOPOW BXOHAST, K MPUMEPY, TaKU€ CTPYKTYpHBIC
KOMITOHEHTBI, KaK JIMIHbI, O€JKH, YTJIeBOJbI, HYKJIEUHOBBIE KUCIOTHI U apyrue. [Ipu stom
3HAHUSI O COCTaBE M CBOMCTBAx IMPEACTABUTENICH OCHOBHBIX KJIACCOB OPraHUYECKUX BEIIECTB
CIIy’KaT OCHOBOM JJIsl U3y4EHUs CYIIHOCTU MPOLECCOB (POTOCUHTE3A, AbIXaHHUSI, MUIIEBAPEHHUS.

B mnnane ¢opmupoBaHHs OCHOB HAay4HOTO MHPOBO33PEHUS, OCBOCHHS OOIEHAYYHBIX
METO/IOB TIO3HAHUSA U OIbITA MTPAKTUUECKOT0 MPUMEHEHUSI HAYyYHBIX 3HAaHUH W3yUYeHUE MpeameTa
«Xumusiy Ha yrioyOn€HHOM YpOBHE OCHOBAaHO HAa MEXKIIPEAMETHBIX CBS3SX C YYCOHBIMU
peIMeTaMu, BXOAAIIMMU B COCTaB MpeIMETHBIX o0nactel «EcTecTBeHHO-HayYHbIE IPEAMETHD,
«Marematuka u nHpopMaTHKa» U «PyccKuii A3bIK U TUTEpATYpay.

[Ipu uzydyeHun yueOHOTO TpeaMera «XUMHs» Ha YIIIyOJIEHHOM YPOBHE TaKXkKe, KaK Ha
YpPOBHE OCHOBHOTO M cCpeaHero ooOmero oOpa3oBanus (Ha ©0a30BOM yYpOBHE), 3ajadeid
MEPBOCTENEHHOW 3HAYMMOCTH sIBisieTcs (OPMHUPOBAaHHE OCHOB HAyKH XHMHH Kak O0JIacTH
COBPEMEHHOTO €CTECTBO3HAHHUSA, IPAKTUYECKON JI€ATEIbHOCTH YEJIOBEKA W OJHOTO W3
KOMITOHEHTOB MHUPOBOU KyJIbTYyphl. Pemienne 3Toi 3amaun Ha yriayOJaEHHOM ypOBHE M3Y4YeHUS
npeaMeTa MpernosaraeT peajn3aluio Takux 1enei, Kak:

e (opmupoBaHUE TPEICTABICHUN: O MaTEepUaIHLHOM €IUHCTBE MHUPA, 3aKOHOMEPHOCTSIX

Y TI03HABAEMOCTH SIBJICHUHW MPUPOJIBI, O MECTE XUMHUU B CUCTEME €CTECTBEHHBIX HAYK U
e€ Bemyleil poiau B 00eCleYeHNH YCTOMYMBOrO Pa3BUTHS YEIOBEYECTBA: B PEIICHHUU
mpo0JieM HSKOJIOTMYECKOM, SHEepPreTHYeckol W MHUIIEeBOH OE30MacHOCTH, B Pa3BUTUHU
MEIUIIMHBI, CO3JJaHUM HOBBIX MAaTEpPHAIOB, HOBBIX HCTOYHUKOB DHEPrUH, B
obecrieyeHnn paloHaIbHOrO MIPUPOIOTIONH30BAHMUS, B hopmupoBaHUHT
MHUPOBO33PEHUS U O0IIEH KyIbTyphl YEIOBEKA, & TAK)KE HKOJIOTMUECKA 0OOCHOBAHHOTO
OTHOLIEHUSI K CBOEMY 3/10POBbIO M IPUPOAHOM CPEE;

® OCBOCHHME CHCTEMBl 3HAHWH, JISKAIIMUX B OCHOBE XHUMHUYECKON COCTaBJISIOUIEH
€CTECTBEHHO-HAYYHOW KapTHHBI MHpa: (yHIaMEHTAIBHBIX TOHSTUN, 3aKOHOB U
TEOPH XWMHH, COBPEMEHHBIX MPEACTABICHUNH O CTPOCHHM BEIIECTBA HAa Pa3HBIX
YPOBHSIX — aTOMHOM, HMOHHO-MOJIEKYJISIPHOM, HAJMOJIEKYJIIPHOM, 0
TEPMOJIMHAMUYECKUX W KHHETUYECKHUX 3aKOHOMEPHOCTSAX MPOTEKAHUSI XUMHUYECKUX
peakiuii, 0 XUMHYECKOM PaBHOBECHUHU, PACTBOpPAX M JUCIEPCHBIX CHCTEMaX, 00 00X
Hay4HbIX NPUHIUIAX XUMUYECKOIO MPOU3BO/ICTBA;

e (¢opMmupoBaHHE Yy OOYyYaIOIMIMXCA OCO3HAHHOTO TIOHMMaHUS BOCTPEOOBAHHOCTH
CUCTEMHBIX XHMHUYECKUX 3HaHUM Ui OOBSCHEHHUS KIIOYEBBIX HAECH U mpoliem
COBPEMEHHOW XWUMUU, AN OOBSCHEHUS W TPOTHO3UPOBAHUS SIBICHUN, WMEIOIINX
€CTECTBCHHO-HAYYHYIO MPHUPOAY; TPAMOTHOTO peIICHHs] MPOOJIeM, CBS3aHHBIX C



XMMHEH, TMPOTHO3UPOBAHMS, AaHAIM3a W OLEHKU C TO3UIUA HKOJOTHYECKOU
0€30MacHOCTH TMOCJEICTBUI OBITOBOM M MPOU3BOJACTBEHHOUN IEATEIHLHOCTH YEJIOBEKA,
CBS3aHHOH C XHMMHYECKHM TIPOM3BOJCTBOM, HCIIOJIb30BAHHEM | MepepadoTKOH
BEILECTB;

yrayOjeHue MpeICTaBICHU O HAy4YHBIX METOJax II03HAHUSA, HEOOXOAUMBIX s
pUOOpPETEHUS] YMEHUI OPUEHTUPOBATHCS B MUPE BEIIECTB U OOBACHEHUS XUMHUECKUX
SABJICHUM, MMEIOIIUX MECTO B TPHUPOAEC, B MPAKTUUYECKOM ACATEIBHOCTH U
MOBCEIHEBHOW KU3HU.

B 1nmane peanu3anun IMIE€PBOOYCPEAHBIX BOCIIMTATCIIBHBIX W Pa3sBHUBAKOIIUX (bYHKI_[I/Iﬁ
HGJ’IOCTHOﬁ CUCTEMBI CPECOAHETO 06H.[CFO O6pa3OBaHI/I${ IIpyu U3Yy4YCHHUHU IIpECIMETa «XuMHsS» Ha

yTiy0IEHHOM YPOBHE 0COOYIO aKTyallbHOCTh MIPHOOPETAIOT TaKUE TSN U 3a/1a4H, KaK:

BOCIUTAHUE YOEXKIEHHOCTH B II03HABAEMOCTH SIBJIEHUI MPUPOAbI, YBAXEHUS K
MPOIIECCY TBOPUYECTBA B OOJIACTH TEOPETHYCCKHX W TPHUKIAIHBIX HCCICIOBAHUH B
XUMHUH, GOPMUPOBAHNE MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHSI HAYKH,

pa3BUTHE MOTUBAIMK K OOYyUYEHHIO M MO3HAHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO U
CaMOBOCIIUTAHHUIO Ha OCHOBE YCBOCHHS OOIICUEIIOBEUECKUX [IEHHOCTEIH;

pa3BUTHE  TIO3HABATCIBHBIX WHTEPECOB, HHTCIUICKTYAJIbHBIX W TBOPYECKHX
CHOCOOHOCTEH 00ydaromuxcsi, (OPMHUPOBAHUE Yy HUX CO3HATEILHOTO OTHOILICHHS K
caMoO0pa30BaHUIO W HENPEPHIBHOMY OOpa30BaHMIO KaK YCJIOBUIO YCIICUTHOU
MpoeCCHOHAIBHON U OOIIECTBEHHOM AESITEIbHOCTH, OTBETCTBEHHOT'O OTHOIICHHS K
CBOEMY 37I0POBBIO M TOTPEOHOCTH B 3J0POBOM 00pa3e KU3HU;

dbopMUpOBaHHE yMEHH W HABBIKOB Pa3yMHOTO MPHUPOAOIOIB30BAHUS, PA3BUTHE
DKOJIOTMYECKON  KyJNbTypbl, TNPUOOpPETeHHE  OMbITa  OOIIECTBEHHO-TIONE3HOU
HKOJIOTMYECKOH JIeATETHHOCTH.

OO0mree YUCIIO YacoB, MPEIyCMOTPEHHBIX I HW3yYEHUS XUMHUHM Ha YIriyOJCHHOM YPOBHE
cpennero oOmiero obpaszoBaHusi, cocrabiser 204 ygacoB: B 10 ximacce — 102 yaca (3 ydaca B
Heznento), B 11 kmacce — 102 gaca (3 4aca B Hefento).



COJAEP)KAHUE OBYYEHUA
10 KUIACC

OPI'AHUYECKASA XUMUA

TeopeTnyeckne 0CHOBbI OPraHUYeCKO XUMHH.

[lpenmer W 3HAYeHWE OPraHUYECKOM XHMMH, TMPEICTaBIEHHE O MHOro00pa3uu
OpPraHMYECKHUX COCIUHECHUM.

OJEeKTPOHHOE CTPOEHHME aToMa YIJIEpOoAa: OCHOBHOE U BO30YXIEHHOE COCTOSHUS.
BanenTHble BO3MOKHOCTH aTOMa yTIepoAd. XUMUYECKas CBS3b B OPraHMYECKHUX COCHUHCHMSIX.
Tumbl THOpUAM3aIMKA aTOMHBIX OpOHTanel yriepona. MexaHu3mbl 00pa3oBaHUsl KOBAJICHTHON
cBsi3U (OOMEHHBIN U JIOHOPHO-AKIETITOPHBIN). THITBI MepeKpbIBaHUs aTOMHBIX OpOUTAJICH, G- U
n-cBa3u. OnuHapHas, ABOHHass M TpoiHas cBs3b. CrocoObl pa3pbiBa CBs3€ B MoJIEKyJax
opranunyeckux seuiects. [lonsTre o cBOO0AHOM panuKaie, Hykjieoduse u 3JaeKTpodue.

Teopust crTpoeHus opraHuueckux coeauHeHuid A.M. bytiepoBa u coBpeMeHHbIE
IIPEJICTaBICHUS O CTPYKTYPE MOJIEKYJI. 3HAUEHUE TEOPUU CTPOCHUS OPTaHUYECKUX COEAMHEHUN.
Mornekymsipable M CTPYKTypHble (Qopmynbl. CTpyKTypHble (OpMYJIbl pa3iIM4YHBIX BUOB:
pa3BEépHyTas, COKpall€HHas, ckeneTHas. M3omepusa. Buapsl wH30oMepuu: CTpyKTypHas,
NPOCTPAaHCTBEHHAs. JEKTPOHHBIE 3(PQPEKTHl B MOJEKyJIax OpPraHMYECKHMX COEAMHEHHH
(MHIYKTUBHBIA U ME30OMEPHBINA dPPEKTHI).

[IpencraBienue o ki1accupuKauy opranndeckux BemiecTs. [loHsaTre o GyHKIMOHATBHON
rpynne. I'omonorus. I'omonornueckue psaael. Cucrtemarnueckas HOMEHKIIATypa OpraHM4eCKHX
coenuuenuii (IUPAC) u TpuBHanbHBIC HA3BAHUS OT/ICIBHBIX MPEICTABUTEICH.

OcoOenHocT M KiIacCUpUKalusg  OpraHmdyeckux  peakuuil.  OxkuciaurenpHO-
BOCCTAaHOBUTENIBHBIE PEAKIIMH B OPraHUYECKON XUMHUH.

OKCIIEpUMEHTAJIBHBIE METOJIbI M3YYEHHs BELIECTB M UX NPEBPAILEHUIN: O3HAKOMIIEHUE C
oOpa3laMu OpraHM4ecKHX BEIIECTB W MaTepualaMyd Ha WX OCHOBE, OMBITHI MO MPEBPALICHUIO
OpraHMYECKHUX BEUIECTB MpH HarpeBaHuM (IJIaBiIeHHE, OOYIIMBaHME M  TOPEHHE),
KOHCTPYUPOBAaHUE MOJEJIEH MOJIEKYJI OPraHUYECKUX BELIECTB.

Yraesoaopoasl.

Ankansl. 'oMoorudeckuii psii ainkaHoB, oOmiast ¢popMysa, HOMEHKJIATypa U U30MEpHSI.
DJIeKTPOHHOE M TPOCTPAHCTBEHHOE CTPOEHHE MONEKYT alKaHOB, SP°-THOPHAM3AINS aTOMHBIX
opbutaneit yriepoaa, 6-cBs3b. GU3NUECKUE CBOMCTBA AIIKAHOB.

XVMMHYECKHE CBOWCTBA AJIKAHOB: PEaKLUU 3aMELICHMs], N30MEPU3ALUH, JETUIPUPOBaHMUS,
UUKIU3alliy, THPOJIM3a, KpekuHra, ropeHus. [IpencraBmeHue o MexaHM3Me peakuui
paZvKaIbHOTO 3aMEIICHHUS.

Haxoxnenue B npuposae. CriocoObl MoyyeHHs U IPUMEHEHUE aJTKaHOB.

[Muknoankanel. O6mas Gopmyiia, HOMeHKIaTypa U u3omepus. OCOOEHHOCTH CTPOCHHUS U
XUMHYECKHX CBOMCTB MaiblX (LMKJIONPOMNAH, IMKIO0yTaH) W OOBIYHBIX (LMKJIONEHTAaH,
LUKJIOTeKCaH ) [UKI0anKaHoB. CriocoObl MOTy4YeHUs U TIPUMEHEHHUE [IUKI0AIKaHOB.

Anxensl. ['oMon0rHUYECKUH psill alTKeHOB, 00Imas GopMmya, HOMEHKIATypa. DJIEeKTPOHHOE
M IIPOCTPAHCTBEHHOE CTPOEHHME MONEKY] aJKeHOB, SP’-rHOpUIM3alMs aTOMHBIX opOuTaneii
yriaepoja, 6- U n-cBa3u. CTpyKTypHas M reoMeTpuueckas (Iuc-TpaHc-) usomepus. dGuznueckue
CBOMCTBA aJKEHOB. XHMMHYECKHE CBOMCTBA: DPEAKLUUHM IPUCOCAUHCHMS, 3aMEUICHHUS B O-
IIOJIOKEHUE IIPU JABOWHON CBS3M, NOJMMepHU3auuu U okucieHus. [IpaBmiio MapkoBHUKOBA.
KavecTBeHHBIE peakIy Ha IBOIHYIO CBs3b. CIIOCOOBI NOTYUYECHUS U IPUMEHEHHE AIKEHOB.



Ankamuensl.  Kmaccudukammss — ankagueHoB — (CONpsDKEHHBIE,  M30JIMPOBAHHBIE,
Kymynupoganuvie). (OCOOEHHOCTH  DJIEKTPOHHOTO CTPOCHUS W XMMHUYECKHX  CBOWCTB
conpsiKEHHBIX TueHoB, 1,2- u 1,4-npucoeaunenue. llonumepusanuss conpspkEHHBIX JMEHOB.
CrniocoOblI MosTy4eHus U IpUMEHEHHUE allKaIueHOB.

AnkuHbl. ['oMOJIOrH4ecKkuil psii ankuHOB, obOmas Gopmysa, HOMEHKIATypa U MU30MEpHS.
DJEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ JIKHMHOB, SP-THOPHAM3ALUS aTOMHBIX
opOutaneit yriepona. dusmyeckue CBOMCTBA ATKMHOB. XHWMHUYECKHE CBOMCTBA: pPEAKIUU
MPUCOEIUHEHHMS], TUMEPU3ALMN U TPUMEPHU3aLnU, OKUCIeHUs1. KHCIIOTHBIE CBOMCTBA aJKUHOB,
MMEIOLINX KOHIIEBYIO TPOWHYIO CBs3b. KauecTBeHHBIE peaKIM Ha TPOilHYIO CBs3b. CrocoObI
MOJIy4Y€HUsl U IPUMEHEHUE aJIKUHOB.

ApomMarudeckue yrieBoopoasl (apeHsr). I'omomornyeckuit psix apeHos, oomas popmya,
HOMEHKJIaTypa U U30Mepus. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJIbl OeH30I1a.
Ou3nyecKkue CBOWCTBA apeHOB. XMMHUYECKHE CBOMCTBAa O€H30Ja M €ro roMOJOrOB: PEaKIuu
3aMelleHus] B OEH30JIbHOM KOJIbLE M YIJIEBOJOPOJHOM paJMKaie, peaklUd IPUCOEAUHEHUS,
OKHCIIEHHE TOMOJIOTOB OeH3omna. IlpeacraBienne 00 OpUEHTUPYIOIMIEM JCHCTBHH 3aMECTHTEIEH
B OCH30JILHOM KOJIbIIE Ha MpPUMEpE aJKUIbHBIX PAJAUKAIOB, KapOOKCUIBHON, TUAPOKCUIBHOMH,
aMUHO- U HUTPOTPYIIBI, aTOMOB rajaoreHoB. OCOOEHHOCTH XMMHYECKUX CBOMICTB CTHpOIIA.
[Tomumepuszamuss  ctuposa.  CrnocoObl  HOMyYyeHUS U NPUMEHEHHE  apoOMaTHYECKHX
YTJIEBOI0OPOIOB.

[Tpuponnsiii ra3. IlomyTtable HedTsHbIEe ra3bl. HedTh u e€ mpoucxoxaenue. KameHHbIN
yroiib U NPOAYKTHl ero mnepepabotku. CrocoObl nepepaboTKu HeTH: NMEeperoHka, KPEeKUHT
(TepMHUYECKHM, KaTaTUTUYECKHUM), pupopMuHr, nuponus. [Ipoaykrsl nepepaboTku HedTH, UX
MPUMEHEHNE B IPOMBIIIJIEHHOCTH U B OBITY.

I'eneTnyeckas CBS3b MEXAY PA3IMUYHBIMU KJIACCAMH YIJIEBOJOPOIOB.

ONEKTPOHHOE CTPOEHHUE TaJOreHIIPOM3BOAHBIX YIJIEBOJOPONOB. Peaknuu 3ameleHus
rajJloreHa Ha THAPOKCOTPYIITy, HUTPOIpyMNIly, LHMAHOTPyMIy, aMmuHorpymmy. J[leiictBue Ha
TaJIOTEHIIPOU3BO/IHBIE  BOJHOTO M  CHOUPTOBOrO pacTBopa wmiénoud. B3aumonelicTtBue
JUTaJIOTEHAJIKAHOB C MAarHueéM M LMHKOM. [IoHsATHME O METalIoOpraHMYecKHX COEAVMHEHMSIX.
Vcnonb30BaHue TralOreHIPOM3BOJIHBIX YIJIEBOJAOPOAOB B OBITY, TEXHMKE W TpU CHHTE3€
OpraHMYECKUX BEIIECTB.

OKCepUMEHTAIbHBIE METOJbl H3Y4YEHHUS BEIIECTB M MX MPEBpALEHUN: H3y4YeHHE
¢u3nUecKux  CBOMCTB  yIJIEBOAOPOAOB  (pacTBOPUMOCTH),  KAueCTBEHHBIX  peakuuil
YIJIEBOAOPOAOB Pa3IMYHbIX KJIacCOB (0OeciiBeunBaHNEe OPOMHOW MM MOAHOM BOJBI, pacTBOpa
NepMaHraHata Kajus, B3aMMOJEICTBHE aleTHJIeHa C aMMHauyHbIM pPAacTBOPOM OKCHJIa
cepebpa(l)), kauecTBeHHOE OOHaApyXeHHE yTIEpo/ia U BOJAOPOJa B OPraHWYECKHUX BEIIECTBAX,
NOJyYeHHEe STUJICHA U H3YYEeHHE €ro CBOMCTB, O3HAKOMIIeHHE ¢ Kosuekiusmu «HedpTts» u
«Yroiap», ¢ o0pasnamMu IjjacTMacc, KaydyyKOB M PE3UHBI, MOJIEIUPOBAHUE MOJIEKYII
YTJIEBOJIOPOOB U TaJOTEHIIPOU3BOHBIX YIIIEBOAOPOIOB.

Kucaopoacoaep:xanue oprannyeckme coeiMHeHusl.

[IpenenvHble OnHOATOMHBIE cHUpPTH.. CTpoeHHE MOJIEKYN (Ha NpuUMepe MeTaHojla U
sTanona). ['omonoruueckuii psia, obmas Gpopmyna, usoMepus, HOMEHKIATypa U KilacCu(pUKaLus.
®u3nuecKkue CBOWCTBA MPEAEIBbHBIX OJHOATOMHBIX CHUPTOB. BOAOpPOIHBIE CBSI3U MEXIY
MOJIEKYJIAMH ~ CIUPTOB. XHMHMYECKHE CBOMCTBA: pEAaKIMM 3aMELICHUs, JEruApaTalny,
OKUCJIEHHUS, B3aUMOJIEICTBUE C OPrAaHUUYECKUMHU U HEOPraHUUYECKUMHU KHciaoTaMu. KauecTBeHHas
peakuus Ha OJHOATOMHbIE CHUPTHI. JleficTBHE 3TaHOJIa M METAHOJA Ha OpPraHM3M YEJIOBEKa.
CrniocoObl MoTy4eHus ¥ IPUMEHEHUE OJJHOATOMHBIX CIIUPTOB.



[Ipoctrie 3¢upsl, HOMEHKIAaTypa U u3oMepus. OcOOCHHOCTH (PUBNUECKUX U XUMHUYECKUX
CBOMCTB.

MHoOroaToMHbl€ CHOUPTHI — ATWIEHIVIMKOIb W INHLEpUH. PU3NYECKUE U XUMUYECKUE
CBOMCTBA: pEaKIMU 3aMEUICHUs, B3aUMOJECUCTBUE C OPraHMYECKMMU M HEOPraHMYECKUMU
KHCJIOTaMH, KaueCTBEHHAsl pEakiusi Ha MHOroaToMHble cnupthl. [IpenacraBienue o MexaHusme
peakuuii HykieopuiIpHOTro 3aMereHus. JleiictBue Ha opranusm yenoBeka. CriocoObl NOTyUYESHHU S
Y IIPUMEHEHUE MHOIOATOMHBIX CIIUPTOB.

®enon. CTpoeHne MOJEKyJIbl, B3aMMHOE BIUSHUE THIPOKCOTPYIIBI U OEH30JIBHOTO SIpa.
®usnueckue cpoiictBa (peHosa. OCOOEHHOCTH XMMHUYECKHX CBOMCTB (eHona. KauecTBeHHBIS
peakiuu Ha QeHon. TokcmdHOCTh (eHona. CrocoObl MONy4YeHHS W MpUMEHeHHe QeHoa.
®denonopManbaeTHAHAS CMOJIA.

KapOoHuibHbBIE COEIUHEHUST — aIbJErHjbl M KETOHbl. JJEKTPOHHOE CTPOCHHUE
KapOOHWJIBHON Tpymmbl. ['oMoloruyeckue psapl anbIerHJ0B M KETOHOB, oOmias ¢opmyna,
M30MEpPUS M HOMEHKJarypa. PU3WyYecKue CBOMCTBA ajbJIETUI0B M KETOHOB. XHMHUYECKHUE
CBOICTBa aNbJETWJ0B M KETOHOB: peakuuu mpucoeAuHeHus. OKHCIEeHUE allbJIeruJioB,
KauyeCTBEHHbIE peakluu Ha anpieruapl. CrnocoObl MOMyueHUss M NMPUMEHEHHE albJETHI0B U
KETOHOB.

OMHOOCHOBHBIE TIpeaeNbHbIe KapOOHOBBIE KUCIOTHL. OCOOCHHOCTH CTPOCHHUS MOJEKYJI
KapOOHOBBIX KHCJIOT. M3omepust m HoMeHKiIarypa. (DHU3MYECKHE CBOWCTBAa OJHOOCHOBHBIX
IpelenbHBIX KapOOHOBBIX KHUCIOT. BomOpoaHbIe CBS3M MEXAYy MOJEKyJIaMHU KapOOHOBBIX
KHCTIOT. XUMHUYECKHE CBOWMCTBA: KHUCIOTHBIE CBOMCTBA, peakiusi ATepu(UKAINU, PEAKIUU C
y4acTHEM YTJIEBOJOPOAHOTO paaukana. OCOOEHHOCTH CBOMCTB MypaBbUHOM KUCIOTHI. [loHsATHE
0 IIPOU3BOJHBIX KapOOHOBBIX KHCIOT — CJIOXKHBIX 3pupax. MHOrooopasue kapOOHOBBIX KHUCIIOT.
Oco0eHHOCTH CBOWCTB HETpeNeIbHBIX U apOMAaTHYECKUX KapOOHOBBIX KHCIIOT, IUKApOOHOBBIX
KHUCTIOT, THAPOKCUKApOOHOBBIX KUCHOT. [IperncraBurenu BBICHIMX KapOOHOBBIX KHCIOT:
CTeapuHOBAasi, IMAJbMUTUHOBAs, OJICUHOBAs, JUHONEBAs, JUHONEHO8As KUCIOThl. CrocoObl
MOJTy4Y€HUs U IPUMEHEHUE KapOOHOBBIX KHCIIOT.

Crnoxnble 3¢upsl. 'oMonoruueckuil psa, obmas ¢hopmyia, H30MepHUs 1 HOMEHKJIATypa.
Puznyeckue 1 XMMUYECKHE CBOMCTBA: THAPOJIN3 B KUCIION U ILET0YHON CpeJE.

Kupsl. Ctpoenue, ¢puznueckne U XMMHYECKHE CBOICTBA XHUPOB: TUIPOJIU3 B KUCION U
nienouHoi cpeae. OcCOOEHHOCTH CBOMCTB KUPOB, COJEPKAIIMX OCTATKH HETIPEAETbHBIX KUPHBIX
KkucaoT. JKupsl B mpupoze.

MBpUIa KaK cOJIM BBICHIMX KapOOHOBBIX KUCIIOT, UX MOIOIIEE JICHCTBHE.

OO6mass xapakTepucThuka yriaeBonoB. Kiaccudukauus yrieBogoB (MOHO-, AW- U
noymcaxapuasl). MoHocaxapuapl: TIOKO3a, (pPyKTO3a, TajlakTo3a, pubo3a, Ie30KCHpuOo3a.
dusnyeckue CBOMCTBA M HaxoxzaeHue B npupoge. dorocuHTe3. XUMHUYECKHE CBOMCTBA
[JIIOKO3Bl:  PEAKIUMU C YYaCTUEM CIHMPTOBBIX M aJbJAETMJHOM TpYII, COUPTOBOE U
MOJIOUHOKHCIOe OpoxeHue. IlpuMeHeHue TIIOKO3bl, €€ 3HAu€HUE B JKU3HEAEATEIbHOCTU
opranu3ma. Jlucaxapuisl: caxaposa, MajbTo3a M JakTo3a. BoccraHaBiauBaiouye U
HEBOCCTAHABIUBAIOLIME Aucaxapuiabpl. ['maponns nucaxapunos. Haxoxxnenwe B mpupone u
npuMmeHenue. llonmcaxapuapl: Kpaxmall, INIMKOTEH M 1einoio3a. CTpoeHHMe MaKpOMOJIEKYT
KpaxMmana, TJUKOIr€Ha M IeJUTroJIo3bl. (Pu3nueckre CBOMCTBA Kpaxmalla M LEJUTIOJIO3bI.
XUMHYECKUE CBOMCTBA Kpaxmaja: TMAPOJW3, KaUeCTBEHHAash PEaKius ¢ MOJAOM. XHUMHUYECKHE
CBOWCTBA I[EJUTIOJIO3BI: THAPOIIH3, TOIy4YeHUE F3PUPOB 1euTt0N03bl. [IoHATHE 00 MCKYCCTBEHHBIX
BOJIOKHAX (BHCKO03a, alleTaTHBIN MIENK).



OKclepUMEHTANIbHbIE METOJbl M3YYEHHsS BEIIECTB M UX MPEBPAIIECHUN: PACTBOPUMOCTh
pa3jMyYHBIX CIMPTOB B BOJAE, B3aMMOJEHCTBHE 3TaHONA C HATPUEM, OKHUCIIEHHE 3TUIIOBOIO
CIMpTa B albJeruJ] Ha PAaCKAIEHHOW MEIHOW IIPOBOJIOKE, OKHCJICHHE JSTUIIOBOIO CIIMPTa
JUXPOMATOM Kajiusl (BO3MOXHO HMCIIOJIb30BAaHUE BHIEOMATEPUANIOB), KAUECTBEHHbBIC PEAKLIUU Ha
anbAeTU bl (¢ ruapokcuaoM quammuacepeopa(l) u ruapokcunom meau(ll)), peakius rimmnepruna
¢ rugpokcuiom meau(ll), xummuueckre cBoiicTBa pacTBOpa yKCyCHOM KHMCIIOTbI, B3aUMO/IEHCTBHE
pacTBopa riaoko3bl ¢ ruapokcuaom meau(ll), B3aumonelicTBue Kpaxmaia ¢ MOJIOM, PEIICHUE
SKCHEPUMEHTAIbHbIX 3aJa4 110 TeMaM «CrnupTsl U GpeHonb, «KapOoHoBble KUCIOTHI. Cl10XKHbIE
3upb.

A3oTcoaep:kalye opraHuyecKne coeANHEeHusl.

AMUHBI — OpraHM4eckue TpOM3BOAHBIE aMMuaka. Kiaccudukanus aMHHOB:
annpaTUuecKue U apoMaTUYeCKHe; NepBUYHbIE, BTOPUYHbIE U TpeTHuHble. CTPOCHUE MOJIEKYII,
obmas (opmyina, U3oMepusi, HOMEHKIATypa U (U3HUECKUe CBOHCTBA. XUMHUYECKOE CBOWMCTBA
anu@aTuyecKuX aMUHOB: OCHOBHBIE CBOMCTBA, aJKMJIMPOBAHUE, B3aHMMOJEHCTBHE NEPBUYHBIX
aMHUHOB C a30TUCTOMN KHca0ToM. ConM aJKuIaMMOHUS.

AHWINH — OpeAcTaBUTeNIb aMUHOB apoMaTHueckoro psfa. CTpoenue aHuwinHa. Bzaumnoe
BJIMSIHUE TPYII aTOMOB B MoOJjeKyje aHwinHAa. OCOOEHHOCTH XMMMYECKHX CBOWCTB aHMJIMHA.
KavectBennple peakunu Ha aHWinH. CHOCOOBI TMONYyYEHUS W TMPHUMEHEHHE alu(paTHYECKUX
amuHOB. [lonyueHne aHuIMHA U3 HUTPOOEH30J1a.

AwmuHokuciotel. Homenkiatypa u  usoMepus. OTnenbHble NPEICTaBUTENH  O-
AMUHOKHCJIOT: IVIMLMH, anaHuH. Pu3nueckne CBOMCTBA aMHUHOKHUCIIOT. XMMHUYECKHE CBOMCTBA
AMUHOKHUCJIOT Kak aM(OTEpHbIX OPraHWYECKUX COEAMHEHUH, peakius IOJUKOHACHCAIUH,
o0Opa3oBaHHe NENTHAHOM CBsA3H. buonornyeckoe 3HaueHHe aMUHOKHCIOT. CUHTE3 U THAPOJIU3
NENTUIOB.

benku kak mnpuponHsle monuMepbl. IlepBuyHas, BTOpHYHAs U TpeTHYHas CTPYKTypa
0enkoB. XMMUYECKHE CBOWCTBA OENKOB: TMAPOJIN3, JEHATypalus, KaueCTBEHHbIE peakluu Ha
OenKu.

OKCHEpUMEHTAJIBHBIE METOABl M3YYEHHs BELIECTB M MX MPEBPALIEHUI: pPAacTBOPEHHE
0enIKOB B BOJIE, JIeHATypalusl OEKOB MpPU HarpeBaHMU, I[BETHbIE pEakIMM Ha OENKU, pellieHue
HKCIEPUMEHTAJbHBIX 33/a4 10 TeMaM «A30TCOJEp)KALME OPTaHWYECKHUE COCAUHEHUS» U
«Pacno3HaBaHHne OpraHMYECKUX COCAMHEHUID.

BbicokoMo1eKy IsIpHBIE COCANHEHHUS.

OcCHOBHBIE TOHATUS XUMHUHU BBICOKOMOJIEKYJISIPHBIX COEIMHEHUH: MOHOMEp, IOJIMMED,
CTPYKTYpHOE 3BEHO, CTENEHb MOJIMMEPHU3alUH, CPeOHss MOJIeKysipHass Mmacca. OCHOBHbIE
METO/Ibl CHHTE3a BEICOKOMOJIEKYJISIPHBIX COETUHEHUIN — MOMMEpHU3aIIHs U MOJIMKOHCHCAIINS.

[TonmumepHbie MaTepHabl. [Inactmaccel (monuaTHIIEH, MIOJIMIIPOIINJIEH,
HOJMBUHUIIXIOPHU]I, MOJUCTUPOT, HOJMMETUIMETaKpUJIaT, MOJIMKapOOHATHI,
nonudsTHIeHTepedTanar). YTunuzauus u nepepaboTKa MiIacTHKa.

DOnacToMepbl: HaTypalbHBIH  KaydyK, CHHTETHYECKHE Kayuyyku (OyTaJHeHOBBIH,
XJIOPOIIPEHOBBIN, N30IIPEHOBBIN) U CHIIMKOHBL. Pe3nHa.

Bonokna: HarypanbHble (XJIONOK, LIEPCTh, IIENK), UCKYCCTBEHHBIE (BHUCKO3a, allE€TaTHOE
BOJIOKHO), CHHTETHYECKHE (KalpOH | JIaBCaH).

[Tonmumepsl  cnenuanbHOrO  HazHadeHus (TeiaoH, KeBlap, AIIEKTPONPOBOJISAIINE
HOJIMMEpPHI, Onopa3ziaraeMble MOJTUMEPHI).



OKCIIEpUMEHTAIbHbIE METO/AbI U3YUYEHUS BEIIECTB U WX MPEBPALICHUN: O3HAKOMIICHUE C
oOpa3liaMu MOPUPOAHBIX U HCKYCCTBEHHBIX BOJIOKOH, IUIACTMAacC, Kay4dyKOB, peIIeHue
AKCIIEPUMEHTAJIbHBIX 33/1a4 10 TeMe «Pacno3HaBaHue IJ1IaCTMAcC U BOJIOKOHY.

Pacuérnpie 3anaun.

Haxoxnenve MonekynsipHONH (pOpMyJbl OPraHUYECKOTO COETUHEHHS [0 MAaCCOBBIM JIOJISIM
AIIEMEHTOB, BXOMSIIUX B €r0 COCTaB, HAXOXXACHHUE MOJICKYJSIPHOH (OpMyJBl OpraHUYECKOro
coenuHeHUsT Mo Macce (00BEMY) MPOIYKTOB CropaHUs, MO KOJIMYECTBY BeIIeCTBa (Macce,
00BEMY) MPOYKTOB pPEeaKIMU U/UITU UCXOAHBIX BEIIECTB, YCTAHOBICHHUE CTPYKTYPHOU (HOpMyIIbI
OpPraHMYECKOT0 BEUIeCTBA HA OCHOBE €ro XMMHYECKHX CBOICTB WM CIIOCOOOB MOJIy4YeHUS,
OIpE/IeNICHUE JI0JIM BbIXOJA IIPOyKTa PEAKIIMUA OT TEOPETUUECKH BO3MOXHOTO.

MexnpeameTHbIe CBS3H.

Peanuzanus MexXnpeaMeTHbIX CBA3EH MpU U3yYEHHH opraHnyeckord xumuu B 10 kiacce
OCYIIECTBIISIETCSI 4Yepe3 HCIOJb30BaHHWE KaK OOIIMX E€CTECTBEHHO-HAYYHBIX IMOHSATHH, TaKk U
MOHSTUHN, IPUHATHIX B OTACIBHBIX MPEIMETaX €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO0mue ecTeCTBEHHO-HAYYHBIC TIOHSATHS: SBJICHHWE, HAayYHBIH ()aKT, TUIOTE3a, TCOPHS,
3aKOH, aHAJIM3, CUHTE3, Kiaccu(ukanus, HaOJIIOJCHHE, HW3MEpPEHHUE, SKCIEPUMEHT, MOJEIb,
MO/ICJINPOBAHUE.

®usuka: marepus, aTroM, 3JEKTPOH, NPOTOH, HEUTPOH, MOJIEKYJA, SHEPreTHYECKUI
YPOBEHb, BEIIECTBO, TEJIO, 00BEM, arperarHoe COCTOSIHHE BEUIECTBA, (PH3UYECKHE BEITMUYUHBI,
€MHULIbI U3MEPEHUs1, CKOPOCTb, SHEPT U, Macca.

buonorus: kierka, opraHusM, dKocucTema, ouocdepa, MeTaboInU3M, HACIEICTBEHHOCTD,
aBTOTPO(HBIN U TETepOTPO(HBIA THUII TUTaHUA, OpoxeHUe, (OTOCHUHTE3, NbIXaHHE, OCNKH,
YTJIEBOIBI, )KUPBI, HYKJIEUHOBBIE KUCIOTHI, (DEPMEHTHI.

['eorpacdusi: mone3Hple NCKOMAaeMble, TOTLIHBO.

TexHONOrus: MUILEBbIE MPOAYKTbI, OCHOBBI PAllMOHAIIBHOTO MUTAaHUs, MOIOIIIHNE CPEICTBA,
MaTepHasbl U3 UCKYCCTBEHHBIX U CHHTETUYECKHX BOJIOKOH.

11 KUIIACC

OBLIAA U HEOPTTAHUYECKASA XUMUSA

Teopernyeckue 0CHOBbI XUMHHU.

Atom. CocTaB aTOMHBIX siiep. XUMU4eckuil aneMenT. M3oronsl. CTpoeHHe 3JIeKTPOHHBIX
000J7109Y€K aTOMOB, KBAHTOBBIC YHCJIA. DHEPreTHYECKHE YPOBHM W TOAYPOBHU. ATOMHBIE
opourtanmu. Knaccudpukaruss XMMAYECKHX 3JIEeMEHTOB (S-, pP-, d-, f-anemenTsl). Pacnpenencuue
DIIEKTPOHOB TI0O AaTOMHBIM OpOUTAIsIM. DIEKTPOHHBIE KOHQUTYpallMd aTOMOB JIIEMEHTOB
MEePBOTO—YETBEPTOTO TMEPUOJOB B OCHOBHOM U BO30OYXIAEHHOM COCTOSHUU, DJIEKTPOHHBIC
KOH(HUTYpaIy HOHOB. DJIEKTPOOTPUIIATEITHHOCTb.

Ilepuonnueckuii 3akoH u llepuonnueckas cucrema XuMuuyeckux osnemeHtos JI.H.
MenneneeBa. CBsi3b nepuoauyeckoro 3akoHa u Ilepuoanueckoil cHCTEMBI XUMHUYECKHX
3JIEMEHTOB C COBPEMEHHOW TE€OpUEW CTPOEHUSI aTOMOB. 3aKOHOMEPHOCTH M3MEHEHHSI CBOWCTB
XUMHYECKHX DJIEMEHTOB M 00pa3yeMbIX MMM IPOCTBIX M CJIOXKHBIX BEIIECTB MO TpyHmnam u
nepuoaam. 3HaueHue nepuoanyeckoro 3akona /[.M1. Menneneesa.

Xumuueckasi CBsI3b. BUIbl XMMHYECKOW CBSI3U: KOBAJCHTHAs, MOHHAs, METaJUIMYECKasl.
MexaHu3Mbl 00pa30BaHUsI KOBAJIGHTHON CBS3U: OOMEHHBIM M IOHOPHO-AKIIEITOPHBIA. DHEPTUs
1 JuirHa cBA3U. [lonspHOCTH, HANPaBIEHHOCTh M HACHIIIAEMOCTh KOBAJIEHTHOU CBA3U. KpaTHble
cBsa3u. Bonopoanas cBsi3b. MeXMONIEKYIAPHBIE B3aUMOACUCTBUS.



BaneHTHOCTP M BaJ€HTHBIE BO3MOXHOCTH aTOMOB. CBS3b JJIEKTPOHHOM CTPYKTYpPBI
MOJIEKYJI C MX T€OMETPHUYECKUM CTPOCHHEM (Ha MPUMEPE COCIWHEHUM 3JIEMEHTOB BTOPOIO
nepuo/a).

[IpeacraBnenre O KOMIUIEKCHBIX —coeAuHeHUsx. (CocTaB KOMIUIEKCHOIO HMOHA:
KOMIUIEKCOOOpa3oBaTeNb, JIMTaHAbl. 3HAu€HUE KOMIUIEKCHBIX coefauHeHuid. Ilonartue o
KOOPAMHALIMOHHON XUMUMU.

BemectBa MOJIEKYJISIPHOTO M HEMOJIEKYJSIPHOTO CTpOEHUs. THUIbl KPUCTALTUYECKUX
peméToK (CTPYKTYP) U CBOMCTBA BELIECTB.

[TonsiTue o nucnepcHbix cuctemax. Mctunuble pactBopsl. [IpeacraBienue 0 KOJITOUIHBIX
pactBopax. CrmocoObl BBIpRKCHHSI KOHIICHTPAIIMM pPACTBOPOB: MaccoBas JOJS BeEHIeCTBa B
pacTBope, MoJisipHass ~ KOHUEHTpaiusi. HacelllieHHble ¥ HEHACHIIIEHHBIE  PACTBOPHI,
pacTtBopuMoOcTb. Kpucramnoruaparst.

Knaccudukanus ¥ HOMEHKIATypa HEOPraHMYECKHX BEHIeCTB. |pHBUAIbHBIC Ha3BaHUs
OTJIENbHBIX MPEJCTABUTEIICH HEOPTraHUIECKUX BEIIECTB.

Knaccugukanus XuMHUYeCKUX peakifii B HEOPTaHMYECKOW U OPTaHUIeCKON XUMHH. 3aKOH
COXpaHEHHUs MacChl BEUIECTB; 3aKOH COXPAHEHMS W IPEBPALICHUS SHEPIHUU MPU XUMHUYECKUX
peakiusx. TemnoBbie 3QPEeKThl XUMHUUECKUX peakuuii. TepMoXuMuyeckue ypaBHEHHsI.

CKOpOCTh XUMHUYECKOW PEAKIIHH, €€ 3aBUCHMOCTh OT Pa3IMYHBIX (pakTopoB. 'oMOreHHBIC
U TeTeporeHnbie peakuuu. Katanus u Kkaraau3aTopsl.

OOpatumbie u  HeoOpaTUMblE peakuMd. XUMHUYecKoe paBHoBecue. KoHcraHnTta
XUMHUYECKOTO paBHOBecHs. DaKTOphI, BIMSIOUIME HA TOJOKEHUE XHMHYECKOTO pPaBHOBECHS:
TeMIlepaTypa, JaBJIEHUE M KOHIIEHTPAIlMU BEIIECTB, YYacTBYIOMUX B peakiuu. [Ipunnun Jle
[TaTense.

OnekTponuTnueckas auccouuanus. CuiapHble U crabdble  eKTponuThl. CTeneHb
nuccormanuu. Cpeaga BOJHBIX PacTBOPOB: KUCIIOTHAs, HEUTpasibHas, LIejo4yHas. BogopoaHslii
noka3zarens (PH) pactBopa. ['uaponus coneil. Peakiiuu noHHoro oomeHa.

OKHUCIUTENbHO-BOCCTAaHOBUTENbHBIE peakiuuu. CreneHb okucieHus. OKHCIUTENb U
BOCCTaHOBUTENb. [Ipomecchl OKHCIEHHST M BOCCTAHOBJIEHUs. BakHeWllne OKUCIUTENH U
BOCCTaHOBUTENHU. MeTO 2NIEeKTPOHHOTO Oananca. DIEKTPOIN3 PACTBOPOB U PACILIIABOB BEIECTB.

OKCIepUMEHTaIbHbIE METO/Abl HM3YYCHHS BEIIECTB U WX TMPEBPAICHHUHN: pa3JIOKEHUE
MEepPOKCHIa BOJOPOJAa B TPHCYTCTBHHM KaTalW3aTopa, MOJETH KPUCTAUIMYECKHX PEIIETOK,
MpOBEJCHNE pEaKIuii HOHHOTO OOMEHa, OIpeneleHHe Cpeabl PacTBOPOB C TOMOIIBIO
WHAUKATOPOB, U3yUEHUE BIUSHUS Pa3IMUHBIX (DAKTOPOB HA CKOPOCTh XMMHUYECKOH PEeaKIuu U
MOJIOKEHNE XUMUIECKOTO PABHOBECHSI.

Heopranuveckasi xumusi.

ITonoxxenue HemetaiuioB B llepuogmueckoit cucrteMe xuMuueckux sneMeHToB J[.H.
MengeneeBa U OCOOCHHOCTH CTpOEHHS HX aroMmoB. (Duiznyueckue CBOICTBA HEMETaJUIOB.
AnnoTponusi HeMeTauIoB (Ha IpUMepe KUCIOpoia, cepbl, hocdopa u yriiepoaa).

Bomopon. Ilomydenne, ¢puznueckue M XMMHUYECKHE CBOWCTBA: PEAKIIMU C METaUIaMH
HEMeTaJUIaMH, BOCCTAHOBUTEIIbHbIE CBOMCTBA. [ Mipubl. TOTUIMBHBIE 371€EMEHTHI.

['anorensl. Haxoxaenue B mpupoje, crnocoObl MomydeHus, GU3NUECKUe U XUMHUYECKUE
cBoiicTBa. ['asioreHoBOOpOAbl. BakHelme KUCIOPOACOAEpIKAIUE COCIUHEHUS TajOreHOB.
JlabopaTopHble ¥ MPOMBILIUIEHHBIE CIIOCOOBI MOMYy4YeHHsI rajioreHoB. [IpuMeHeHne raioreHoB u
UX COEAUHEHHI.



Kucnopon, o3oH. JlaGopaTopHble W IPOMBILUIEHHBIE CIIOCOOBI MOMTYYEHHsI KHCIOPOAA.
®uznyeckue U XUMHUYECKHE CBOWCTBAa M INPUMEHEHHE Kuciaopoga U o30Ha. Oxcuasl u
HEPOKCH/IBI.

Cepa. Haxoxnenwe B mpupoae, CIOCOOBI MOJNy4eHHUs, (U3MUECKHEe U XUMHYECKHE
cBorictBa. CepoBomopoa, cyiabhunbl. Okcua cepol(1V), oxcun cepri(VI). Cepuucras u cepHas
KACIOTHl U uX coimu. OcoOeHHOCTH CBOWCTB cepHOM KHCHOTHL IIpumeHenue cepbl u eé
COCIMHEHU.

A3zor. Haxoxnenue B mpupojie, crnocoObl MOIydeHHs, (pu3MUeckrue U XUMHYECKHE
cBolMcTBa. AMMHaKk, HUTpuIbl. OKcHUIbl a30Ta. A30THUCTas M a30THAs KHUCIOThI M UX COJIU.
Oco0eHHOCTH CBOMCTB a30THOM KUCHOTHL [IpriMeHeHue a3oTa U ero coeAuHEHUM. A30THBIC
yI0OpEHUSI.

®ochop. Haxoxaenue B mpupoje, crnocoObl moiyudeHusi, GU3NYECKUe U XHUMHUYECKUE
cBoiictBa. @ochunet u dochun. Oxcunsl docdopa, dochopnas kucmora u e€ Ccoiu.
[Tpumenenue docdopa u ero coenunenuii. DochopHbie ya00peHUsI.

Yriepon, HaxoXIeHHE B Tpupone. AJmoTporHble Momupukanuud. Ousuveckue wu
XMMHYECKHE CBOWMCTBA MPOCTHIX BEIIECTB, 0Opa3oBaHHbIX yriiepomoM. Oxcun yriepoma(ll),
okcup yriaepoaa(lV), yrompHas kuciota u e€ coiu. AKTUBHPOBAHHBIA Yrojib, aacopOLus.
Oynnepensl, rpadeH, yriaepoaHsie  HAaHOTPYOku. [IpuMeHeHHe TMPOCTBIX  BEIIECTB,
00pa30BaHHBIX YIJIEPOJOM, U €TI0 COCAMHEHUH.

Kpemuuii. Haxoxnenue B mpupoje, crocoObl MOMydeHus, (pu3nueckue u XUMHUYECKHE
cBoiictBa. Okcun kpemuus(1V), kpeMHUEBas KHCIOTa, CUIMKATHL. [IpruMeHeHne KpeMHHUsI U €ro
coenuHeHuil. CTEKIO0, ero noxy4eHue, BUIbl CTEKIA.

[Tonoxenune meramwioB B [leproanyeckoit cucteMe XUMUYECKUX JIeMEHTOB. OCOOEHHOCTH
CTPOEHUS JEKTPOHHBIX 000104eK aTOMOB MeTa/uioB. O0mue Gpu3nueckue CBOMcTBa METAIJIOB.
[TpumeHneHne MeTalIoB B ObITY U TexHUKE. CIIIaBbl METAIIIOB.

DNEeKTPOXUMUYECKUN Pl HanmpsDkeHUH MertauioB.  OOmme crnocoObl  MOTyYeHHs
METAJIJIOB: TUAPOMETAIUTYPIHUs, TUPOMETAILITYPIusl, eKTpomeTautyprus. [lonstue o koppo3un
MeTalioB. CrocoObl 3aIIUTHI OT KOPPO3HH.

Ob6mas xapakrepuctuka metamioB |A-rpynmer [lepuognueckoit cruCTeMbl XUMHUYECKHX
aneMeHToB. Hatpuii n kanuii: nonydenue, Gpusndeckue U XUMUYECKUE CBONCTBA, MPUMEHEHHUE
MIPOCTHIX BEIIECTB U UX COETUHEHUI.

Oo6mas xapaktepuctuka MetamnoB |IA-rpynmsr [leprogudeckoit cUCTEMBI XUMHYECKHX
DJIIEMEHTOB. MarHuii M KaublMid: TMOJdy4YeHHe, (QU3NYecCKue U XUMHYECKHE CBOMWCTBA,
IIPUMEHEHHE IPOCTHIX BEIECTB U X coequHeHH. KECTKOCTh BOJBI M CLIOCOOBI €€ yCTpaHEHUS!.

AOMUHUI: TIONTydeHue, GU3NYecKue U XMMHUYECKHE CBOMCTBA, MPUMEHEHHE MPOCTOrO
BEIIECTBA M €ro COeAMHEHUH. AMGOTEpHBIE CBOWCTBA OKCHAA U THAPOKCHAA aTIOMHUHUS,
TUAPOKCOKOMILIEKCHI aTFOMUHUSL.

OO6miass xapakTepucTuka MeTauioB mnoOouHbix mnoarpynm (b-rpymm) Ilepuoauueckoit
CUCTEMbI XUMHUYECKUX 3JIEMEHTOB.

®du3nueckue 1 XMMUYECKHE CBOMCTBA XpoMa U ero coeAnHeHUuM. OKCUIbI U TUAPOKCHIBI
xpoma(ll), xpoma(lll) u xpoma(VI). Xpomarsl u auxpomarbl, UX OKHUCIUTEIbHBIE CBOMCTBA.
[TomyueHnue u npuMEHEHUE Xpoma.

du3nyeckue M XUMHYECKHME CBOMCTBA MapraHiia M €ro coeauHeHuid. Baxueiimme
coenuuenus mapranna(ll), mapranna(lV), mapranna(VI) u mapranna(VIl). Ilepmanranar kanus,
€r0 OKHUCIIUTENbHBIE CBOWCTBA.



Du3nyYecKne U XMMUYECKHE CBOMCTBA JKeJie3a U ero coeAuHeHnil. OKCUIbl, THAPOKCUIBI U
conn xkene3a(ll) u xeneza(lll). [lonmydyenne u npuMeHeHHE KeJe3a U €ro CILIABOB.

Pu3nyecKue U XMMUYECKUE CBOMCTBA MEJIU U €€ coenruHeHuil. [lonydenne u npumeHenne
MeIU U €€ COCTMHEHUM.

[{unk: nonyuyenue, Gpu3nNYecKue U XUMHUYECKUE CBOMCTBA. AM(pOTEpHBIE CBOMCTBA OKCH/IA
Y THIPOKCHU/JIA IIMHKA, TUAPOKCOKOMILIEKCHI IMHKA. [I[prMeHeHne IuHKa U ero COeAMHEHUH.

OKCIEpUMEHTAIbHBIE METOJIbl H3Y4Y€HHUS BEHIECTB MU MX MPEBPALICHUN: HU3yYCHUE
00pa310B HEMETAJJIOB, TOpeHue cepwl, Qocdopa, keneza, MarHUs B KUCIOPOJE, U3YUCHUE
KoJuleKuun «MeTtamibl W CIIaBb», B3aUMOJECHCTBHUE IIEJIOYHBIX M IIEJIOYHO3EMEIbHBIX
METaJUIOB C BOJOM (BO3MOKHO HCIIOJIb30BAaHHUE BUJIEOMATEPHAIIOB), B3aMMOJICUCTBUE IIMHKA U
JKese3a ¢ pacTBOpaMu KHUCJIOT U IIeJIouel, KaueCTBEHHBIC PEaKI[MU Ha HEOPraHMYECKUE aHUOHBI,
KaTHOH BOJIOPOJIa U KaTHOHBI METAJJIOB, B3aUMOJICUCTBUE THMAPOKCUIOB AJIOMUHUS U LIMHKA C
pacTBOpaMH KHUCIOT U IIEJIOYEH, pelIeHue SKCIEePUMEHTANIbHBIX 3aJa4 10 TeMaM «l anoreHsn»,
«Cepa u e€ coeqHEHUS», «A30T U Pochop U UX COeTMHCHUSD», « MeTaJIIbI TJIABHBIX ITOATPYIIID),
«Mertamibl MTOOOYHBIX MTOATPYIIID.

XuMUA U )KU3HD.

Ponb xumun B obecriedeHHH yCTOWYMBOTO pa3BUTHUS deloBeuecTBa. [loHATHE O HAyUHBIX
METO/JaX TIO3HAHMS ¥ METOJOJIOTMM HAy4yHOTO wuccienoBanus. HayuyHble NpUHIMIBI
OpraHu3aIMi XUMHUYECKOTO MPOU3BOACTBA. [IpOMBINIUIEHHBIE CIIOCOOBI MOTYUYEHUS BaKHEHIIINX
BelIeCTB (Ha MpUMepe MPOU3BOACTBA aMMHUAKa, CEPHOM KUCIOTHI, MeTaHoja). [IpoMblinieHHbIe
CIoCcOObI MOMYYEHHsS] METANIOB M CIUIaBOB. XMMHUYECKOE 3arpsi3HEHHE OKpYKaroIeld cpeabl H
ero nocyiencTBus. Poib XuMuu B 00€CTIeUeHUH SHEPTETUUECKON 0€3011acCHOCTH.

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

XVMHUs TUIIA: OCHOBHBIE KOMIIOHEHTHI, UIIEBbIE 100aBKU. Ponb XxuMuu B o0ecrieueHun
MUIIEBON 0€30MacHOCTH.

Kocmernueckne u mapdromepnsie cpenacta. beitoBas xumwus. [IpaBuiia 6e3omacHOro
MCIIOJIb30BaHUs IIPENapaToB OBITOBOM XMMHH B MOBCETHEBHOMN KU3HHU.

XUMHUS B CTPOUTENBCTBE: BAKHEHIIINE CTPOUTENbHBIE MaTepHalbl (IIEMEHT, OETOH).

Xumus B CEIBCKOM X03siiicTBe. OpraHnuecKrue 1 MUHEPAIbHBIC YI00PECHHS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepuajbl, KPACKH, CTEKJIO, KepamMuka. MaTepuaibl
JU1s1 3JIeKTpoHUKH. HaHnoTexHonorum.

Pacuérnbie 3amaun.

PacuéTter: Maccel BemiecTBa win 0OBEMaA Ta30B MO M3BECTHOMY KOJMYECTBY BEIICCTBA,
Macce Wi 00bEMY OJTHOTO M3 YYaCTBYIOIIUX B PEAKIIMHU BEIMIECTB, MacChl (00BEMA, KOJIMUECTBA
BEIIECTBA) MPOJIYKTOB PEAKIMH, €CIU OJHO U3 BEIIECTB HMMEET NpHUMecH, Macchl (00BEMa,
KOJIMUECTBA BEIIECTBA) MPOJYKTa pPEaKllMd, €clid OJHO M3 BEIIECTB JTaHO B BHUJE pacTBOpa C
onpeAes€HHOM MacCOBOM JOJI€d pPacTBOPEHHOTO BENIECTBA, MAaCCOBOM JOJIM W MOJSIPHOMU
KOHIIGHTpAIlM BEIECTBA B PACTBOpPE, JOJIM BBIXOJIAa TMPOIYyKTa PEAKIUH OT TEOPETHUYCCKHU
BO3MO>KHOTO.

MexrpeamMeTHbIE CBSI3H.

Peanuzamus MeXIpeIMETHBIX CBSI3€H MPU U3YYEHUU OOIIeH M HEOPraHMYECKOW XWMHH B
11 xnacce ocymiecTBIsSETCS Yepe3 MCIOJIb30BaHNE KaK OOIIMX €CTeCTBEHHO-HAYUHbIX MOHSTHH,
TaK ¥ MOHATHUM, IPUHATHIX B OTACIBbHBIX IIPEIMETAX €CTECTBEHHO-HAYYHOIO LIUKJIA.



OO0me ecTeCTBEHHO-HAyYHbIC TMOHSATHS: SBJICHHE, HAydHbIH (akT, rumoresa, Teopwus,
3aKOH, AaHalu3, CHHTE3, KiIaccu(UKaus, T[EePUOJIUIHOCTh, HAONIOJCHUE, W3MEpPEHUE,
AKCIIEPUMEHT, MO/ICJIb, MOJCIIUPOBAHUE.

®dusnka: marepus, MHUKPOMHDP, MAKPOMHp, aTOM, dJIEKTPOH, MPOTOH, HEHTPOH, HOH,
W30TONBI, PATUOAKTUBHOCTh, MOJIEKYJa, DHEPreTHYECKUA YPOBEHb, BEIECTBO, TEJIO, OO0BEM,
arperaTHoe COCTOSIHUE BEIECTBA, WJCAIBbHBIA Ta3, (U3NYECKUE BEIUYWHBI, CIUHUIIBI
WU3MEPEHHUsI, CKOPOCTh, SJHEPTHsl, Macca.

buonorus: kneTka, opraHm3M, OJKocucTeMa, Ouocdepa, MeTaboJu3M, MakKpo- U
MHUKPOAJIEMEHTBI, OC€IKH, UPBI, YTIEBOJIbI, HYKICHHOBBIE KHCIOTBI, (DEPMEHTHI, TOPMOHBI,
KPYTOBOPOT BEILIECTB U MOTOK SHEPTUU B IKOCHCTEMAX.

['eorpadusi: MUHEpaIbl, TOPHBIC TIOPO/IBI, TTOJIE3HBIE HCKOITAEMBbIE, TOTLTUBO, PECYPCHI.

TexHonorus:: XuMu4eckasi MPOMBIIIEHHOCTh, METAJUTYPrus, CTPOUTENbHbBIE MaTepUabl,
CEIbCKOXO035MCTBEHHOE IPOM3BOJICTBO, MHINEBas IPOMBIIUICHHOCTh, (hapMaleBTHYeCKas
MIPOMBIIIICHHOCTb, MIPOU3BOJICTBO KOCMETHYECKUX Mpenaparos, MIPOU3BOJICTBO
KOHCTPYKIIMOHHBIX MaT€PUAJIOB, SJICKTPOHHAS TPOMBIIIIEHHOCTh, HAHOTEXHOJIOTHH.



I[INTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA IIPOITPAMMBI 110 XMMHWH HA
YI'JIYBJIEHHOM YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

B cooTBeTcTBUM C CHUCTEMHO-AESTEIBHOCTHBIM MOAXOAOM B CTPYKTYpPE JIMUHOCTHBIX
pe3yJbTaTOB OCBOEHHUsI TNpeiMeTa «XUMHS» Ha YpOBHE CpEIHEro oO0liero ooOpa3oBaHUs
BBIJICTICHBI CJIEIYIOIINE COCTABISIONIUE: OCO3HAHUE O00YUYaIOUIMMUC POCCUMCKON Tpa)IaHCKON
UJEHTUYHOCTH; TOTOBHOCTh K CaMOpPA3BUTHUIO, CAMOCTOSITEIBHOCTH W CaMOOIPEACIICHUIO;
HaJIM4YUME MOTHUBALlMM K  OOY4YeHHMIO; TOTOBHOCTh M  CIOCOOHOCTH  OOyYaromuxcs
PYKOBOJICTBOBAThCS NPHUHATHIMH B OOIIECTBE MpPAaBWJIaMU W HOPMAaMH IIOBEJICHUS; HaTUUHE
MPaBOCO3HAHUS, YKOJIOTHYECKON KYJIbTYPHI; CIIOCOOHOCTb CTABUTh IIEJIM U CTPOUTH KU3HEHHBIC
TIJIaHBI.

JIM4HOCTHBIE PE3yNbTAaThl OCBOCHUS MpeAMeTa «XUMHUSD» OTPaXKaloT cPOPMUPOBAHHOCTH
OTIBITA MTO3HABATEIFHON W TIPAKTHYECKOMN NEATSIEHOCTH 00yYaIOIINXCs B TIPOIIECCE peaTn3auu
00pa3oBaTenbHON AESTEIHHOCTH.

JIM4HOCTHBIE pEe3yNbTaThl OCBOCHUS MpeAaMeTa «XUMHsD OTpakaioT cOPMUPOBAHHOCTD
OTIbITa MMO3HABATENBHON U MPAKTUYECKOM JEATENbHOCTH 00y4YalomIuXCsl B MPOIecce peann3aluu
00pa3oBaTebHON JESTEIPHOCTH, B TOM YHCJIE€ B YACTH:

1) rpaaaHCKOro BOCIMTAHMS:

OCO3HaHUA 00YYaIONIMMHUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 005S3aHHOCTEH, YBAKEHUS K
3aKOHY M MPABOMOPSIIKY;

MPEACTABJICHUS O COIMAIBHBIX HOPMAaxX W TpaBUIaX MEXKIUYHOCTHBIX OTHOIICHHN B
KOJUICKTHBE;

TOTOBHOCTU K COBMECTHOM TBOPYECKOW AESITENFHOCTU MPU CO3/IaHUU YUEOHBIX MPOEKTOB,
pelIeHnr yueOHbBIX U TO3HABATENbHBIX 33124, BHITOJTHEHUH XUMUYECKIX IKCIIEPUMEHTOB;

CIOCOOHOCTH MOHUMATh M TPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY U apryMEHTHI JIPYTUX
MIPU aHAJIM3E PA3TUYHBIX BUJIOB YUYECOHOU JEATEIbHOCTH;

2) IaTPHOTHYECKOT0 BOCIIUTAHUSA:

LEHHOCTHOTO OTHOILIEHUSI K HCTOPUYECKOMY U HAayYHOMY HACIEAUI0 OTEYECTBEHHOM
XUMUU;

YBaXEHHUS K TMPOIECCY TBOPYECTBA B OOJACTH TEOPHUU M TPAKTHUYECKOTO MPHIIOKECHUS
XUMHUH, OCO3HAaHUS TOTO, YTO JaHHBIE HAYKH €CTh pPe3yJbTaT IUTENbHBIX HAOIIOICHHUIA,
KPOMOTJIMBBIX KCIIEPUMEHTAIBHBIX TOMCKOB, TOCTOSTHHOTO TPY/1a YYEHBIX U MPAKTUKOB;

WHTEpECa M TI03HABATEIHPHBIX MOTHBOB B TIOJYYEHHH U TIOCIEAYIOIIEM aHAJIN3e
nH(OpMAIUK 0 MEPETOBBIX JOCTHKEHHUSIX COBPEMEHHOM OTEUECTBEHHON XHUMUH;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

HPaBCTBEHHOI'O0 CO3HAHUS, STHUECKOTO MOBEICHHS;

CITIOCOOHOCTH OIICHMBATh CHUTYallUW, CBS3aHHBIE C XUMHYECKUMHU SBICHUSMH, U
MPUHUMATh OCO3HAHHBIC PEUICHUS, OPHUECHTHPYSICh HAa MOPAIbHO-HPABCTBEHHBIE HOPMBI U
LIEHHOCTH;

TOTOBHOCTH OLICHUBAaTh CBOE IIOBEICHUE W IMOCTYIIKM CBOMX TOBAPHILEH C MO3ULMUI
HPaBCTBEHHBIX U MPABOBBIX HOPM U C YUETOM OCO3HAHUS MOCJIEICTBHI IOCTYIIKOB;

4) popmMupoBaHUs KYJbTYPbI 310POBbS:

MOHWMAHUS [IEHHOCTEH 3J0pOBOTO M 0e€30MmacHoro oOpasza >KHU3HH, HEO0OXOTUMOCTU
OTBETCTBEHHOT'O OTHOIIIEHUSI K COOCTBEHHOMY (DU3MUYECKOMY U TICUXUIECKOMY 37I0POBBIO;



coOIoIeHHsT paBWJI O€30MacHOTO OOpaIleHHs] C BEIIeCTBaMU B OBITY, TOBCEIHEBHOM
JKU3HH, B TPYAOBOU J€ATEIHHOCTH;

MOHWMAHUS [IEHHOCTH TPAaBWJI WHAMBUAYAILHOTO M KOJUIGKTHBHOIO 0€30MacHOTO
MOBEJICHUS B CUTYAIUAX, YTPOKAIOIINX 3J0POBbIO U KU3HU JIIOJICH;

OCO3HAHUS TOCJICACTBUI M HENMPHUATHUS BPEIHBIX MPUBBIYCK (YHOTPEOJICHHS aAJKOTOJIS,
HapKOTHUKOB, KYpPEHHUS);

5) Tpy10BOro BOCIIUTAHUSA:

KOMMYHUKAaTUBHOH KOMIIETEHTHOCTH B y4€OHO-HCCIICIOBATEILCKOM JICSITEIIBHOCTH,
0OIIIECTBEHHO IOJIE3HOM, TBOPUYESCKOM M IPYTUX BUIAX JEATCILHOCTH;

YCTAaHOBKM HA AaKTUBHOE Yy4YacTHE€ B PEIICHUU MPAKTUYECKUX 3a/ad COILHUATbHOMN
HaIPaBJIECHHOCTH (B paMKaX CBOETO KJIacca, IIKOJIbI);

MHTEpeca K MPAKTUYECKOMY H3YUYEHUIO MPOQeccHil pa3ITuvyHOro poja, B TOM YHCIE Ha
OCHOBE IMPUMEHEHHUS TPEAMETHBIX 3HAHUH 110 XUMUU;

YBaXXEHUS K TPYAY, JIOJSIM TPpyJa U pe3yJibTaTaM TPYI0BOH ACSATEIbHOCTH,

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHIWBHIYAILHOW TpPAaeKTOPHH OOpa30BaHMSI,
Oynyueit mpodeccuu U peaan3anuu COOCTBEHHBIX KU3HEHHBIX IUIAHOB C YUETOM JIMYHOCTHBIX
HWHTEPECOB, CIIOCOOHOCTEH K XUMHH, UHTEPECOB U OTPEOHOCTEH 00IIIeCTBa;

6) 3K0JI0TMYECKOT0 BOCTTUTAHUS:

HKOJIOTUYECKU 11€J1eCO00Pa3HOr0 OTHOIICHHS K MPUPOJIE KaK MCTOYHHKY CYIIECTBOBAHUS
JKM3HHU Ha 3eMIIc;

MOHMMAaHUA TJI00AILHOTO XapakTepa SKOJIOTHUECKUX MPoOseM, BIMSHHUS SKOHOMHYECKHX
MPOLECCOB HA COCTOSHUE MTPUPOJTHOM U COLIMATIBHOM CPEJIbI;

OCO3HAHUS HEOOXOJAMMOCTU UCIIOIB30BAHUS JOCTIKEHUM XUMUU JJI PEIICHHS] BOTIPOCOB
paMOHAIBHOTO MPUPOIONOIb30BAHNS;

AKTHUBHOTO HENPUATHS JEHCTBUM, MPUHOCSIIMX BPEI OKPY’KaKIIed MPUPOIHON cpene,
YMEHHUS MPOTHO3UPOBATH HEOJATONMPHUATHBIE YKOJOTUYECKUE MOCTEACTBUS MPEITPUHUMAEMBIX
JIEMCTBUN U NPEAOTBPALLATh UX;

HaJU4Msl PAa3BUTOTO HKOJOTHYECKOTO MBIILUIEHUS, SKOJOTUYECKOM KYJIbTYphI, OIbITa
JEATETbHOCTH  SKOJOTWYECKOM HANpaBICHHOCTH, YMEHHS PYKOBOJCTBOBATHCS HMH B
MO3HABATEJIbHOW, KOMMYHUKATUBHOMN U COIMAIBLHON MPAKTUKE, CIIOCOOHOCTH U YMEHHUS aKTUBHO
MIPOTUBOCTOSATH UICOJIOTHH XeMO(DOoOuH;

7) 1EHHOCTH HAYYHOT'0 O3HAHUSA:

MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO pa3BUTUSL HAyKd U
00IIECTBEHHON IPAKTHKHY;

MOHUMAaHUA CIeNU(PUKA XUMHUH KaK Haykd, OCO3HaHus €€ ponu B (HopMUpOBaHUHU
paIoHaIbHOTO HAYYHOTO MBIIUICHHUS, CO3/IJaHUU LIEJIOCTHOTO MPEICTaBICHHs 00 OKpY KaroIIeM
MHUpE KaK O €IUHCTBE MPUPOJbl U YEJIOBEKa, B MO3HAHMM TMPUPOJIHBIX 3aKOHOMEPHOCTEH U
penIeHrH IPOo0IeM COXpaHSHUS TPUPOTHOTO PAaBHOBECHS;

yOSXKIEHHOCTH B OCOOOM 3HAYMMOCTH XMMHH JJISI COBPEMEHHOW IMBHIM3AIMU: B €€
TYMaHHUCTUYECKOW HAIPAaBICHHOCTH M Ba)KHON POJIM B CO3/IaHWM HOBOM 0aszbl MaTepuaIbHOU
KYJbTYPBI, B PEIICHUH IT00ATBHBIX TPOOJIEM YCTONYMBOTO Pa3BUTHS YEIIOBEUYECTBA — CHIPHEBOI,
SHEPreTHYECKOM, THUIIEBOM M DKOJOTHYECKONW O€30MacHOCTH, B Pa3BUTUU MEIUIUHBI,
00ecIeueHnH yCIOBUM YCTICIITHOTO TPYJa M AKOJOTHYECKA KOM(DOPTHOM KU3HHU KKIOTO YjIeHa
00111eCTBA;

€CTECTBEHHO-HAyYHOM TPAMOTHOCTH: TOHUMAHUS CYIIHOCTH METOAOB IO3HAHUS,
HCIIOJIB3YEMBIX B €CTECTBEHHBIX HayKaX, CMIOCOOHOCTH WCITOJIb30BaTh IMOTyYaeMbIe 3HAHUS JIJIs



aHaM3a U OOBSCHEHMS SIBIICHUI OKPYKAIOMIETO0 MHUpa M MPOHCXOIIIINX B HEM H3MEHEHHIA,
YMEHHUS JieJIaTh 000CHOBAaHHBIC 3aKJIFOUEHHSI HA OCHOBE HAYYHBIX ()aKTOB M MMEIOIIMXCS JAHHBIX
C IEJIBIO MOTYYCHHSI TOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTH CaMOCTOSITEIILHO UCIIOJIh30BAaTh XMMUYECKHUE 3HAHUS JIUISl PELICHUS TPOOIIeM
B PCAbHBIX )KU3HEHHBIX CUTYAIUSIX;

UHTEpeca K MO3HAHUIO, HCCIIEI0BATEIbCKOM IeATeIbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HENPEPHIBHOMY OOpa30BaHHMIO M CaMOOOpPa30BaHHIO, K
AKTUBHOMY IIOJIyYCHHIO HOBBIX 3HAaHMH TI0 XHMHU B COOTBETCTBHHM C JKU3HCHHBIMHU
MOTPEOHOCTSAMH;

UHTEpeca K OCOOCHHOCTSM Tpylda B pa3iInyHbIX cdepax MnpoecCHOHATBHON
JESTEIIbHOCTH.

METAINPEIJMETHBIE PE3YJIbTATBI

MeranpeameTHble pe3yiabTaTbl OCBOEHHUS MPOTrpaMMbl MO XMMHHM Ha YPOBHE CPEIHErO
o01ero 00pa3oBaHus BKIIOYAIOT:

3HAYMMble JUIsI (OPMHUPOBAHUS MHUPOBO33PEHUS OOYYAIOIIUXCS MEXIUCIUILIMHAPHBIC
(MexmnpenMeTHbIE) OOLIeHayUYHbIe OHATHS, OTPAKAIOLINE LIEJIOCTHOCTh HAYYHOM KapTHHBI MUpa
U crienu UKy METO/I0B NO3HAHUS, CIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO,
DHEPTUs, SBJICHUE, MPOIECC, CHCTEMa, HAYYHBIH (PaKT, MPHUHIUI, THIIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOpHs, HCCIIeIOBaHNe, HAaOII0IeHNE, U3MEPEHUE, IKCIIEPUMEHT U JIpyTHe);

yHMBEpCcalibHble ~ yueOHble  JeHCTBUS  (TMO3HABaTeNbHbIE,  KOMMYHHKAaTHBHBIE,
peryisTuBHBIE), oOecreuuBarouie (QopMUpoOBaHUE (PYHKIMOHAIBHOW TPAMOTHOCTH H
COLIMAJILHOM KOMITETEHIIMH 00YyYaronXcs;

CHOCOOHOCTh  OOYYaloLIUXCsS  MCIOJIb30BaTh ~ OCBOEHHBIE  MEXAMCLUIUIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHMS W YHUBEpCalbHble y4yeOHble AECUCTBUS B IO3HABATEIbHOH U
COLIMAIbHON NPAKTHKE.

MeranpeamMeTHble pe3ysbTaThl OTPaXXKalOT OBJIAJICHHE YHHUBEPCAIbHBIMU y4e€OHBIMU
MIO03HABATENbHBIMHA, KOMMYHUKATUBHBIMU U PETYJIATUBHBIMU JIEHCTBUAMU.

Ilo3naBaTe/ibHBbIE YHMBePCaJIbHbIE YUeOHbIe 1eHCTBUS

1) 6a30BbIe JJOrMYecKUe AeHCTBUSI:

CaMOCTOSTENIbHO (OPMYJIHUPOBaTh M aKTyaJM3UpOBaTh MpoOieMy, paccMaTpuBaTh €€
BCECTOPOHHE;

ONpeNeNsATh LENU JeATeTbHOCTH, 3aJlaBas HapamMeTpbl W KPUTEPUHU HX JTOCTHKEHUS,
COOTHOCHUTD PE3YJIbTAThI JCATCIBHOCTHU C ITOCTABJICHHBIMU LCIIAMUA;

HCIIOJIB30BaTh IIPpHU OCBOCHHUU 3HAHUI HpI/IéMBI JIOTUYCCKOI'O MBIIIJICHUS: BBIACIATH
XapakTepHble TMPU3HAKKM TOHATHI M yCTAaHAaBIMBAaTh KX B3aMMOCBS3b, HCIOIb30BATh
COOTBETCTBYIOIINE MOHITHS ISl OOBSICHEHUS OT/ICTbHBIX (PAKTOB U SBIICHUM;

BBIOMPATh OCHOBAHUS W KPUTEPHUH IS KITaCCH(PUKAIIMKI BEIIECTB U XUMUYCCKUX PEAKITUi;

YCTaHABIWBATh MPUYNHHO-CIICJCTBEHHBIE CBS3H MEXTYy N3YYaeMbIMH SIBJICHUSMU,

CTPOUTL JIOTUYCCKUC PACCYKACHUA (I/IH,Z[yKTI/IBHI:Ie, ACAYKTUBHBIC, I10 aHaJIOFI/II/I),
BBISBIISITH 3aKOHOMEPHOCTH M NPOTHUBOPEUHUS B PACCMATPUBACMBIX SIBICHUSAX, (OPMYIHPOBATH
BBIBOJIBI U 3aKJTIOUCHUS;

MPUMEHATH B TMPOIIECCE MO3HAHUS HCIOJIb3yeMble B XHMHU CHMBOJIMUECKHE (3HAKOBHIC)
MO/JIEJIH, IPE0O0Pa30BhIBATH MOJICTHHBIC TIPECTABICHUS — XUMUYECKUH 3HAK (CHMBOJ) SJIEMEHTA,



XUMHYecKass (OpMysa, YypaBHEHHME XUMHYECKOM peakuuu — TpU pPELIeHUH Yy4eOHbIX
[IO3HABATEJIbHBIX U MPAKTUYECKUX 33J]ay, IPUMEHATh Ha3BaHHbIC MOJIEIbHBIEC IPEACTABICHUS
JUISL BBISIBJICHUS XapaKTEPHBIX IPU3HAKOB U3yYaEMBbIX BEIIECTB U XMMHUYECKUX PEAKLIUM.

2) 0a30BbIe HCCJIEN0BATEIbCKHE AeHCTBYS:

BJIa/IETh OCHOBAMHU METOJ0OB HAYYHOI'O IIO3HAHMS BEILIECTB U XUMUYECKUX PEAKLIUN;

dopmynHMpoBaTh IENM M 3aJaud  HMCCIEJOBAHUSA, HCIIOIB30BaTh IIOCTABJICHHBIE |
CaMOCTOSITENILHO C(hOpMyJIMpPOBAaHHBIE BOMPOCH! B Ka4€CTBE MHCTPYMEHTA TMO3HAHUS U OCHOBBI
U1 (OPMHUPOBAHUS THITOTE3bI 110 POBEPKE MPABUIILHOCTH BBICKA3bIBAEMBIX CYXKJICHHI;

BIAJICTh HABBIKAMU CAMOCTOATEIBHOIO IUIAHWPOBAHHUA M IPOBEACHMS YYCHHUYECKHX
AKCIIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHMS HAOII0JaTh 32 XOJOM IpOIEcca, CaMOCTOSTEILHO
IPOTHO3UPOBATh €ro pe3yibTar, (GopMyiupoBaTh O000OIIEHHS ¥ BBIBOJABl OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YJIbTATOB MCCIIEJOBAHUS, COCTABIATh OOOCHOBAHHBIA OTYET O MPOAETAHHOM
pabore;

IpUOOpETaTh ONBIT YYEHUUYECKOH HCCIEeI0BAaTEIbCKOM M IPOEKTHOM JesITeIbHOCTH,
NPOSIBJIATE CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSATEIBHOMY TIIOMCKY METO/OB peIICHUs
IIPAKTUYECKUX 3a7a4, IPUMEHEHHUIO PA3JIMYHBIX METOJ0B [TO3HAHUS.

3) padora ¢ uHpopManHeii:

OPUEHTHPOBAThCSI B PA3IMYHBIX HCTOYHMKAX HWHPoOpManuu (HAYYHO-TIOMYJISIpHAsS
JaUTepaTypa XHMHUYECKOIO COJEp)KaHMs, CIIpaBOYHble TmocoOus, pecypcel MHTepHerTa),
aHaJM3UpOBaTh MH(OpPMAIMIO pPA3IUMYHBIX BUAOB U (OpM MpelncTaBIeHHs, KPUTHUYECKU
OLICHUBATh €€ JOCTOBEPHOCTh U HEMPOTUBOPEYUBOCTE;

dbopMynpoBaTh 3ampochl M NPUMEHATH pa3jMyHblE METOAbI IpU IOHCKE U O0TOOpe
uH(popMalu, He0OXO0AUMOI /17151 BBITIOJIHEHUS yUYE€OHBIX 33/1a4 ONpPeIeIEHHOrO TUIIA;

nproOpeTaTh OMBIT MCIOIb30BaHUS MH(POPMALMOHHO-KOMMYHUKATUBHBIX TE€XHOJOTHH U
pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMpPATh ONTUMANbHYIO (pOpMy IpelcTaBieHUs] UHPOPMAIUK (CXEMBI,
rpaduku, TuarpaMmsl, TaOJIUIbL, PUCYHKU U IPYTHUE);

UCMOJIb30BaTh HAyYHbIM $3bIK B KayecTBE CpEACTBAa INpU paboTe ¢ XUMHUYECKOMH
uHpopManueil: MPUMEHATh MeEXIpeaAMeTHble ((U3MYecKue M MaTeMaTHYecKHe) 3HaKd U
CUMBOJIBI, (hopMyIibl, aOOpEeBUATYPBI, HOMEHKIIATYPY;

HCIIOJIL30BATh 3HAKOBO-CUMBOJIMYCCKUC CPCACTBA HATJIAIHOCTHU.

KoMMyHHKaTHBHBIE YHUBEpPCAJIbHbIE y4eOHbIE 1eiiCTBHUS:

3aJ]aBaTh BOMPOCHI 0 CYIIECTBY 00CYkK/1aeMOil TEMBI B X0/1€ JUAJIOTa U/WUIHN TUCKYCCHH,
BBICKA3bIBaTh UCH, (OPMYITHPOBATH CBOU MPEJIOKEHUS OTHOCUTEIHLHO BBIMIOTHEHUS
MpeAJIOKEHHOM 3a1a4u;

BBICTYIIaTh C IPE3CHTAlUEN pe3yJbTaTOB I[03HABATEIBHOU AECSATENBHOCTH, IOJYy4YEHHBIX
CaMOCTOSITEIBHO WM COBMECTHO CO CBEPCTHUKAMHM IIPU  BBIIOJHEHHHM XUMHUYECKOIO
9KCHEPUMEHTa, NPAKTUYEeCKOH paboThl IO MCCIEJOBAHUIO CBOWCTB H3y4aeMbIX BEIIECTB,
peanu3alu y4eOHOTO MpOeKTa, M (POpMyIupoBaTh BBIBOJBI IO pe3yJbTaTaM MPOBENEHHBIX
UCCIIEIOBAaHUN MyTEM COTIIACOBAHMSI MTO3UIMIA B X0/1€ 00CYXIeHUS 1 00MEHa MHEHHSIMH.



PerJ’[HTI/IBHbIe YHUBEpPCAJIbHBIC y‘leﬁHLIe JelCcTBUA:

CaMOCTOSITENIBHO IIJIAaHUPOBaTh M OCYILIECTBIATH CBOIO ITO3HABATEJIBHYIO NEATEIbHOCTD,
ompenenss e€ IeTu M 33aJaud, KOHTPOJIHUPOBATh M MO MEpe HEOOXOAWMOCTH KOPPEKTHPOBATH
npeUiaraéMblii allrOPUTM JICHCTBUN TPU BBHIIOJHEHUH YYE€OHBIX M HMCCIEIOBATENbCKUX 3a1ad,
BbIOMpaTh Haubosee 3(h(HEeKTUBHBIN CIIOCOO MX PEIICHHs C YUYETOM IMOyUYeHHUs] HOBBIX 3HAHUN O
BEUICCTBAX U XUMUYECKUX PEAKLUAX;

OCYUIECTBIIATH CAMOKOHTPOJIb AEATEIbHOCTH HA OCHOBE CAMOAHAIIN3a U CAMOOLICHKHU.

NPEAMETHBIE PE3YJIBTATbBI

[TpenmeTHble pe3yabTaThl OCBOCHUS MPOrpaMMbl IO XMMHMU Ha yriIyOJEHHOM ypOBHE Ha
YPOBHE CpeIHEero oOuero oopa3oBaHMs BKIIOYAIOT crienuduyeckue A y4eOHOro mpeamera
«XuMHS» HaydyHbIE 3HAHUSA, YMEHHUS U CIIOCOOBI JIEHCTBUM IO OCBOEHHUIO, MHTEPIpPETALUH U
peoOpa3oBaHUI0 3HAHUM, BUJBI JEATEIBHOCTH MO MOJYUYEHUIO HOBOTO 3HAHUS M MPUMEHEHUIO
3HAHUM B PA3JIMUHBIX YYEOHBIX CUTyalUsX, @ TaKXKe B pPEalIbHbIX >KU3HEHHBIX CUTYyalUsX,
CBA3aHHBIX C XUMHUEH. B mporpamme 1o XMMHM IPEIMETHBIE PE3YJbTaThl IIPEICTABIICHBI I10
roJilaM U3y4eHHs.

10 KJIACC

[IpeameTHbIE pe3ynbTaThl OCBOEHUS Kypca «OpraHnyeckas XuMHUs OTPAKaIOT:

c(hOpMUPOBAHHOCTh TPEACTABICHUI: O MECTEe M 3HAYCHHH OPraHUYeCKOW XHUMHHU B
CHCTEME €CTECTBEHHBIX HayK U €€ POJii B 00CCTICUCHUH YCTOMYMBOTO Pa3BUTUS YEIIOBEUECTBA B
peltieHur MmpooJieM IKOJIOTHYECKOM, YHEPreTUYECKON M THUIIEBON 0€30MacHOCTH, B Pa3BUTHHU
MEIWIIMHBI, CO3JaHHH HOBBIX MAaTEPHUAaJOB, HOBBIX HCTOYHHUKOB JHEPrHH, B OOECICUCHUU
paIoHaIBHOTO TPUPOJIONIONB30BaHMS, B (DOPMUPOBAHUM MUPOBO33PEHUS U OOIIEH KYyIbTYPHI
YyeJloBeKa, a TaKKe ODKOJIOTMYECKH OOOCHOBAHHOIO OTHOLIEHHS K CBOEMY 3/I0pOBBIO U
MIPUPOJHON Cpelie;

BIIQJICHUE CHUCTEMOM XHUMHUYECKMX 3HAHUM, KOTOpas BKIKOYAET: OCHOBOIOJATrarolIne
MOHSATUS — XUMHYECKHI JJIEMEHT, aToM, SApO M 3JCKTpOHHAas o0ojiouka aroma, S-, p-, d-
aTOMHBIE OpOWTAIM, OCHOBHOE M BO30YXIEHHOE COCTOSHHS aToMa, THOPHAHM3AIUS aTOMHBIX
opOuTanel, MOH, MOJIEKyJa, BaJ€HTHOCTb, AJIEKTPOOTPHUIATEIbHOCTh, CTENEHb OKHCIIEHUS,
XUMHUYECKasi CBS3b, MOIIb, MOJISIpHAasT Macca, MOJIAPHBIA OO0BEM, YIIEPOAHBIN CKeNlerT,
GyHKIIMOHATIbHAS TPYINA, pajuKai, CTPYKTypHble (Gopmymbl (pa3BEpHYTHIC, COKpAaIIEHHEIE,
CKEJIETHBIE), M30MEpHUsl CTPYKTypHasT M TPOCTPAHCTBEHHAs (T€OMETPUYECKasi, ONMTHYECKas),
WU30MEpbl, TOMOJIOTHYECKHA Psii, TOMOJIOTH, YIJIEBOJOPOABI, KHUCIOPOA- W a30TCOAEpKAIINe
OpraHUYECKUE COEAMHEHHUSI, MOHOMEp, MOJUMEpP, CTPYKTYPHOE 3BEHO, BBICOKOMOJEKYISIPHbBIC
COEIMHEHUS; TEOpUH, 3aKOoHbI (nmepuoauveckuil 3akon JI. M. MeHneneeBa, Teopusi CTpOEHUS
opranndeckux BemecTB A. M. byTiepoBa, 3aKOH COXpaHEHHMSI MAacChl BEIIECTB, 3aKOH
COXpaHEHHS U TPEBpAlCHMs] DSHEPTUM NPH XUMHYECKHX pEaKIHsIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SI3BIK XUMHH, MHPOBO33PEHUECKHE 3HAHHUS, JIEXKAIlMEe B OCHOBE MOHUMAHUS
OPUYMHHOCTY M CHUCTEMHOCTH XUMHUYECKUX SIBIICHUW; TPEJACTABICHUS O MEXaHU3Max
XUMUYECKUX PEaKUUid, TEPMOAMHAMHUYECKMX M KHHETHYECKMX 3aKOHOMEPHOCTSAX HX
MPOTEKaHUs, O B3aUMHOM BJIMSHHUM aTOMOB U TPYIIl aTOMOB B MoJIeKyJlaX (MHAYKTUBHBIA U
Me30oMepHbIi 3 dekTr, opuentanTsl | u |l pona); dakronoruueckue cBeneHUS O CBOMCTBAX,



COCTaBe, MOJYYEHUH U 0€30MaCHOM HCIOJIb30BAHNYU BaKHEHIINX OPraHUYECKUX BELIECTB B OBITY
U TPAKTHYECKOW JEATENbHOCTH YEJIOBEKa, OOIMX HAyYHbIX MPUHIMIAX XHUMHUYECKOTO
IPOM3BOJICTBA (HAa MPUMEPE MPOU3BOACTBA METAHOJIA, NEPEePadOTKU HEPTH);

c(OPMHPOBAHHOCTb YMEHUM: BBISABIATH XapaKTEpHbIE IPU3HAKH MOHATHH, yCTaHABINBATh
UX B3aUMOCBS3b, UCIIOJIb30BaTh COOTBETCTBYIOIUE MOHATHUS IIPH OIIMCAHUH COCTABA, CTPOCHUS U
CBOICTB OPraHUYECKUX COCUHECHUM;

c(OpPMHPOBAHHOCTH YMEHUIA:

MCII0JIb30BaTh XMMHUYECKYIO0 CUMBOJIMKY JUISI COCTABJICHHS MOJIEKYJIIPHBIX U CTPYKTYPHBIX
(pa3BEPHYTHIX, COKPAILEHHBIX U CKEJIETHBIX) (POPMYJI OPIraHUYECKUX BEILECTB;

COCTaBIATh YpPaBHEHUS XHMMHUYECKUX peakUuMid U pacKkpelBaTb HX  CYLIHOCTB!
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX ~ PEAKUUN IOCPEICTBOM COCTABJIIEHUS  AJIEKTPOHHOIO
OanmaHca 3TMX peaklUuid, peakuuil HOHHOro OOMEHa MyTEM COCTaBIEHUS HX IOJHBIX U
COKpAIEHHBIX MOHHBIX YPaBHEHU;

U3rOTaBIMBAaTh MOJIEIM MOJIEKYJl OpPraHMYECKHUX BEIIECTB Ui WJUIIOCTpAlUU HX
XUMHYECKOT'0 U IPOCTPAHCTBEHHOTO CTPOEHUS;

c(OPMHPOBAHHOCTh YMEHUI: YCTaHABIMBATh IPUHAIJIECKHOCTh U3yUCHHBIX OPIaHUYECKUX
BEIIIECTB 10 X COCTaBY M CTPOEHUIO K ONpPeAeNEHHOMY KJIacCy/TpyIe COeJUHEHUH, 1aBaTh UM
Ha3BaHUA 10 cucremMarnyeckoir HomeHknarype (IUPAC) i mpuBOIUTh TpUBHAIHHBIE HA3BAHUS
JUISL  OTAEIBHBIX TNPEACTaBUTENIEH OPraHUYECKUX BELIECTB (ITUJIEH, AaUEeTHJIEH, TOIYOll,
[JIMLIEPUH, STWICHIJUKOIb, (eHos, (opMalbleruj, aueTaabAerul, aleToH, MypaBbUHAs
KHCJIOTA, YKCYCHasi KHCJIOTa, CTEapUHOBas, OJEHMHOBAs, NAJIbMUTHHOBAs KHUCJIOTHI, TJIMLUH,
aJlaHMH, MaJlbT03a, GPYKTO3a, aHWJINH, TUBUHUJI, U30IIPEH, XJIOPOIPEH, CTUPOJI U IPYTHUE);

c(OpPMUPOBAHHOCTh YMEHMsI OMNPEAENATh BHJ XHUMUYECKOW CBSI3M B OpPraHMYECKHX
COEMHEHUX (KOBaJICHTHAs! M MOHHAs CBSI3b, G- U M-CBs3b, BOJOPOHAS CBA3b);

c(OPMHPOBAHHOCTh YMEHHS TNPUMEHATh MOJOXKEHHUS TEOPUH CTPOCHMS OPraHMYECKHX
BemectB A. M. bytiepoBa ais oOBbSICHEHHS] 3aBUCMMOCTH CBOMCTB BEIIECTB OT UX COCTaBa U
CTPOCHMUS;

c(OPMHPOBAHHOCTh YMEHMH XapaKTepHU30BaThb COCTaB, CTpPOEHHE, (U3HUECKUEe U
XUMHUYECKHE CBOMCTBA TUIIMYHBIX MPEICTABUTENEH Pa3INYHbIX KJIACCOB OPIraHUYECKUX BEILIECTB!
QJIKaHOB, LHMKJIOAJIKAHOB, AJIKEHOB, AJIKa/JIME€HOB, AJKMHOB, apOMaTHYECKHX YTIJIEBOJIOPOJIOB,
CIIUPTOB, AIbJIETHIOB, KETOHOB, KapOOHOBBIX KHCIOT, NMPOCTBIX U CIOKHBIX 3(UPOB, KUPOB,
HUTPOCOEIMHEHUH 1 aMUHOB, aMMHOKHCIIOT, OEJIKOB, YTJIEBOI0B (MOHO-, TU- U TIOJIMCAXAPHUIOB),
WUIIOCTPUPOBAaTh TI'€HETUYECKYIO CBSI3b MEXAY HHMMHM YPaBHEHUSIMH COOTBETCTBYIOIIMX
XUMHYECKHX PEAKIMH C UCTIOIb30BAaHUEM CTPYKTYPHBIX (GOPMYII;

c(OpMUPOBAHHOCTh YMEHHUS TMOATBEPkAATh Ha KOHKPETHBIX NpHUMEpax XapakTep
3aBHCUMOCTH PEAKIIMOHHOM CIIOCOOHOCTH OpPraHMYeCKUX COEAMHEHHH OT KpPAaTHOCTHM U THIIA
KOBQJICHTHOH CBSI3M (G- U T-CBSI31), B3aMMHOTO BIIMSIHUS ATOMOB U TPYIII aTOMOB B MOJIEKYJIax;

c(OpMUPOBAHHOCTh YMEHHUSI XapaKTepU30BaTb MCTOUYHUKH YIJIEBOJOPOIHOIO CHIPbS
(HedTb, MPUPOAHBIN Ta3, yrojib), CHOCOOBI €ro MnepepadoTKH M TMPAKTUYECKOE MPUMEHEHHE
IPOIYKTOB MEPEpPadOTKHU;

c(OPMHPOBAHHOCTh BIAJICHUS] CHCTEMOW 3HAaHUH O EeCTECTBEHHO-HAYYHBIX MeETOJax
NO3HAHUS — HAOJIOAEHUHM, W3MEPEHUH, MOJICINPOBAHUM, DSKCIIEPUMEHTE (peaJbHOM U
MBICIIEHHOM) ¥ YMEHHUS IPUMEHSATh 3TH 3HAHUS;

cOPMHPOBAHHOCTh ~ YMEHHUS NPUMEHSATh OCHOBHBIE  ONEpAIllMM  MBICIUTEIbHON
NEeSITeIbHOCTH — aHalIW3 W CHHTE3, CPaBHEHHE, O00OOIIEHHE, CHCTEMAaTHU3alliio, BBIABICHHE
IIPUYUHHO-CJICICTBEHHBIX CBA3EH — Il U3yYEHUs CBOMCTB BEILIECTB U XUMUYECKUX PEAKLU;



c(OPMHPOBAHHOCTb YMEHUI: BBIABIIATh B3aMMOCBSI3b XMMUYECKUX 3HAHUN C MOHATUSAMHU U
NpPEICTAaBICHUAMHU JIPYTHX ©CTECTBEHHO-HAYYHBIX TIPEAMETOB i Oojiee OCO3HAHHOTO
NOHMMAHHUS CYIIHOCTH MaTepUaibHOIO €AMHCTBA MHUpPA, UCIOJb30BaTh CUCTEMHBIE 3HAHMS I10
OpPraHMYeCKON XUMMHU JJIsi OOBSICHEHHs] U IPOTHO3UPOBAHUS SIBIECHUH, UMEIOIINX €CTECTBEHHO-
HAY4HYIO IIPUPOAY;

c(OPMHPOBAHHOCTh YMEHUH: MPOBOAUTH PACUYETHl IO XUMHUYECKUM (opmyram u
YPaBHEHUSM XUMHUYECKUX PEAKIMI C WCIOJb30BaHUEM (DU3MUECKHX BEITUYHMH (Macca, 00BEM
ra3oB, KOJIMYECTBO BEULIECTBA), XAPaKTEPU3YIOIIMX BELIECTBA C KOJMYECTBEHHOH CTOPOHBI:
pacy€Thl MO0 HAXOXKACHUIO XUMHUYECKOW (OPMyIbl BEIIECTBA 110 U3BECTHBIM MAacCCOBBIM JI0JIIM
XUMHUYECKHX 3JIEMEHTOB, TPOAYKTAM CTOPAaHUS, TNIOTHOCTH Ta3000pa3HbIX BEIECTB;

c(OPMHPOBAHHOCTh YMEHHI: POTHO3UPOBATH, AHAIM3UPOBATH U OLEHUBATH C MO3HMLIUI
9KOJIOTUYECKON 0€30MacHOCTH MOCHEACTBUS OBITOBOM U IPOU3BOACTBEHHOH JESTEIbHOCTU
4eJ0BEKa, CBA3AHHOM C mepepadOTKOI BeIIeCTB, HCHOIb30BATh IOJIYyYE€HHbIE 3HAHUSA JUIS
NPUHATHS TPAMOTHBIX PEIICHUH MPOOJIEM B CUTYAIUX, CBSI3aHHBIX C XUMHEH;

c(OpMUPOBAHHOCTh YMEHHUN: CaMOCTOSITENbHO IUIAHUPOBATh M MPOBOJUTH XUMHUYECKUN
9KCHEPUMEHT (IOTy4YEeHUE U U3YUYEeHUE CBOMCTB OPraHMYECKUX BEIIECTB, KAUECTBEHHbIE PEAKIIUU
YIJIE€BOAOPOAOB PA3IUYHBIX KJIACCOB U  KUCIOPOJACOJEPKAIUX OPraHUYECKHX BEILECTB,
pelleHHe HKCIEPUMEHTAJIbHBIX 33Jad 10 paclO3HABAaHMIO OPTraHWYECKUX BELIECTB) C
coOnrofeHreM IMpaBuwil  0e30macHOro oOpallleHuss C  BEleCTBaMU M JJaOOpaTOpHBIM
o0OopyoBaHueM, (HopMyIupoBaTh LENb HCCIEIOBAHUSA, NMPEACTABIATh B pa3iIMyHON (opme
pE3yJIbTAThl KCIIEPUMEHTA, aHAJIN3UPOBATh U OLICHUBATh UX IOCTOBEPHOCTE;

c(OpMUPOBAHHOCTh YMEHUI:

coOnroAaTh IMpaBWila HKOJIOTUYECKH 1IeJ1eCO00pa3HOro MOBEAEHUS B OBITY M TPYIOBOM
JEATEIIBHOCTH B ILIEJIAX COXPAHEHHUS CBOErO 370POBbs, OKPYXAOLIEH NPUPOAHON Cpenbl U
JOCTHKEHUS €€ yCTOMYMBOTO Pa3BUTHUS;

OCO3HaBaTh OMNACHOCTb TOKCHUYECKOIO JEWCTBUS Ha JKUBbIE OPraHU3Mbl OMNPEeNIEHHBIX
OpPraHMYeCKHX BENIECTB, MOHUMAas cMbIci rmoka3areis [1/1K;

aHATM3UPOBaTh  1LI€JI€COOOPAa3HOCTh  NMPHUMEHEHHMS  OpPraHWYEeCKMX  BEIIECTB B
HPOMBIIIJIEHHOCTH U B OBITY C TOUKH 3PEHHS] COOTHOLIEHUS PUCK-TI0JIb3a;

c(hOpMUPOBAHHOCTh YMEHHUMW: OCYIIECTBISATH IEJICHANPABICHHBIA TMOUCK XUMHUYECKOUN
uH(pOpMalliK B pa3IMYHBIX HCTOYHUKAX (HayyHas U y4yeOHO-HAyyHas JUTepaTypa, CpelcTBa
mMaccoBoi HH(popmanuu, MHTepHET M Jpyrue), KPUTUYECKH aHATU3UPOBATh XHMUYECKYIO
uHpOpMalrIo, epepadarbiBaTh €€ U UCIOJIb30BaTh B COOTBETCTBUH C IOCTABICHHOW y4eOHOM
3agaden.

11 KJIACC

[IpenmerHble pe3ynbTaThl OCBOEHHMsS Kypca «OOmas W HeopraHuyecKas XUMHsD)
OTpaXkaroT:

c(OpMUPOBAHHOCTH MPEJICTABICHNUN: O MaTEPHAIbHOM €IMHCTBE MHUPa, 3aKOHOMEPHOCTSIX
Y TI03HABa€MOCTHU SIBJICHUI NPUPOIbI, O MECTE€ U 3HAYEHHM XUMHUHU B CHCTEME €CTECTBEHHBIX
HayK U e€ poiid B 00ECIEYeHUH YCTOWYMBOIO PA3BUTHUS, B PELICHUU MPOOJIEM IKOJIOTHUECKOMH,
HHEPreTUYECKOM M THIIEBOW O€30MacHOCTH, B PAa3BUTUM MEAWIUHBI, CO3JaHUHM HOBBIX
MaTepHajoB,  HOBBIX  MCTOYHUKOB  OSHEprMM, B  OOECHEYEHUH  palMOHAIBHOIO
IPUPOONOIb30BAHUSA, B JOPMHUPOBAHUN MUPOBO33PEHUSA U O0ILEH KYIbTYyphl YENIOBEKA, a TAKKE
HKOJIOTHYECKU 0OOOCHOBAHHOTO OTHOILIEHHS K CBOEMY 310POBBIO U IPHUPOTHON CPEE;

BIQ/ICHUE CUCTEMOW XUMHUYECKMX 3HAHMM, KOTOpas BKJIIOYAET: OCHOBOIIOJATAIOIINE
HOHATHUS — XUMUYECKUH 2JIEMEHT, aTOM, SIIPO aTOMa, U30TOIbL, JJIEKTPOHHAs: 000JI0YKa aToma, S-



, Pp-, d-atoMHbIe OpOMTaNM, OCHOBHOE W BO30OYKAEHHOE COCTOSIHHS aroMma, THMOpHIH3arivs
ATOMHBIX OpOWTaneii, WOH, MOJEKyJia, BAJICHTHOCTh, JJICKTPOOTPUIATEIHLHOCTh, CTEICHb
OKHCJICHUSI, XHUMHUYECKass CBsA3b (KOBAJIGHTHAs, WOHHAs, METaJUIMYecKas, BOJOPOJIHAs),
KpUCTAJUIMYECKasl PEIIETKA, XUMHUYECKas pPEaKLHUs, PAcTBOP, SJIEKTPOJMUTHI, HEIIEKTPOIUTHI,
3JIEKTPOJINTUYECKAS] ~ JUCCOLMALMs, CTENEeHb JUCCOLMAIlMU, BOJOPOJHBIM  ITOKa3aTellb,
OKHCITUTEIb, BOCCTAHOBUTEIb, TEIUIOBOH YPPEKT XMMUYIECKON peaKIiu, CKOPOCTh XUMUYECKON
peakluy, XUMHUYECKOE paBHOBECHE; TEOPUHM M 3aKOHBI (TEOpUsl BIEKTPOJIUTUYECKOU
aucconumanuu, nepuogudyeckuid 3akoH (.M. MenneneeBa, 3aKOH COXpPaHEHHsI MAcChl BEILECTB,
3aKOH COXPAHEHMS W IMPEBpALICHUS HEPruy IPU XMMHUYECKHX PEAKUHUAX, 3aKOH ITOCTOSIHCTBA
COCTaBa BEIIECTB, 3aKOH JACHCTBYIOLIUX MAacC), 3aKOHOMEPHOCTH, CHUMBOJIMYECKUN S3BIK XUMUH,
MHPOBO33PEHUYECKHE 3HAHUSA, JIEKAIUEe B OCHOBE MOHUMAHUS MPUYMHHOCTH U CHUCTEMHOCTHU
XUMUYECKHUX SIBJICHHI; COBPEMEHHBbIEC MPEACTABICHUS O CTPOCHUM BEIIECTBA HA ATOMHOM,
MOHHO-MOJIEKYJISIPHOM UM HAJMOJIEKYJSIPHOM YPOBHSX; MPEICTaBICHUS O MEXaHU3Max
XUMUYECKUX PEaKIUW, TEPMOJMHAMUYECKMX W KHUHETHUYECKHX 3aKOHOMEPHOCTSAX  HX
NpPOTEKaHUs, O XUMHYECKOM DPABHOBECHM, pPACTBOpaX U  JHUCIEPCHBIX CHUCTEMAax;
dakTosornueckrue CBeJCHUS O CBOWCTBAX, COCTaBe, MOJYYECHUH M OE30M1aCHOM HCIOIb30BaHUH
BaXHEHIINX HEOPraHWYECKUX BEIIECTB B OBITY M NPAKTUYECKOW NEATEIbHOCTH YEIOBEKa,
0OIIMX HAYYHBIX MPUHIUANAX XUMUYECKOTO ITPOU3BOJICTBA;

c(hOpMUPOBAHHOCTh YMEHUI: BBIABIISITH XapaKTEPHbIC MPU3HAKU MOHATHM, YCTaHABIIUBATh
UX B3aUMOCBS3b, HCIIOJIb30BAaTh COOTBETCTBYIOIIME MOHSTHUS MPU OMHUCAHUM HEOPTraHUYECKUX
BEILECTB U UX MPEBPALLECHHUI;

c(hOpMUPOBAHHOCTh YMEHHUS HCIIOJIH30BaTh XUMHYECKYI0 CHUMBOJIMKY JJIsi COCTaBIICHUS
dbopMyn BEHIECTB W YypaBHEHUH XHMHYECKUX PEAKIMi, CHCTEMAaTHYECKYI0 HOMEHKJIATypy
(IUPAC) u TpuBHaIbHbBIC HA3BAHUS OT/ICIBHBIX BEIICCTB;

c(hOpMUPOBAHHOCTh YMEHHUS OMPEIEISITh BAJIGHTHOCTh U CTENEHb OKUCIICHUS XUMHUYECKHIX
AJIEMEHTOB B COCJIMHEHUSX, BUJI XUMHUYECKOW CBA3M (KOBAJICHTHAs, UOHHAS, METaJUTMYECKas,
BOJIOPOJIHAS ), TUTI KPUCTAJUTHYECKON PEIIETKY KOHKPETHOTO BEIIECTBA;

c(OpPMUPOBAHHOCTh YMEHHUS OOBICHATH 3aBUCUMOCTH CBOICTB BEIIECTB OT BHJA
XUMHUYECKON CBS3M U TUMA KPUCTAJUIMYECKOW PEIIETKH, OOMEHHBIM U TOHOPHO-aKIIETITOPHBIH
MEXaHU3Mbl 00pa30BaHMs KOBAJICHTHOM CBSI3H;

c(hOpMUPOBAHHOCTh yYMEHUH: KIACCU(UIIMPOBATH: HEOPTaHWYECKHUE BEIIECTBA IO WX
COCTaBy, XMMHYECKUE PEAKIMHU MO Pa3JuyHbIM MpHU3HAKaM (YHUCIy U COCTaBY pearupyromux
BEIIECTB, TEIUIOBOMY J(PQEeKTy peakiud, W3MEHEHHUIO CTEleHEH OKHCICHHUS DJIEMEHTOB,
00paTUMOCTH, yYacTUIO KaTajiu3aTopa W JPYTUe); CaMOCTOATEIbHO BBHIOMpATh OCHOBAHUS W
KPUTEPUU JJI KITaCCU(PUKAINHI U3y9IaeMbIX BEIIECTB M XUMHUYECCKUX PEaKIIHiA;

c(OpMUPOBAHHOCTh YMEHHUSI PACKpbIBaTh CMBICH TMepuogudeckoro 3akona JI. W.
MengeneeBa W JEMOHCTPUPOBATH €r0  CHCTEMATHU3UPYIOIIYIO, OOBSCHUTENBHYIO U
MPOTHOCTUYECKYIO (PYHKIINU;

c(hOpMUPOBAHHOCTh YMEHUH: XapaKTePHU30BaTh IEKTPOHHOE CTPOEHHE aTOMOB M MOHOB
XUMUYECKHX JJIEMEHTOB NepBOro—4erBéproro mnepuoaoB llepuomnueckoit cucremsr JI.M.
MenieneeBa, UCIOJIb3YsI MOHITHS «IHEPTETUUECKUE YPOBHUY, «IHEPTreTUUYECKUE MOJAYPOBHUY,
«S-, p-, d-atoMHBIe OpOUTAIM», «OCHOBHOE U BO30YXKIEHHOE JHEPreTHUCCKHE COCTOSHHS
aToMa»; OOBSICHATh 3aKOHOMEPHOCTH HW3MEHEHHUS CBOICTB XMMHUYECKHUX JJIEMEHTOB M HX
COEMHEHUH 10 nepuojaM u rpymmam [lepuoanueckoit cucremsl . 1. MeHnneneeBa, BaICHTHbIE
BO3MO>XHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHHUS UX IJEKTPOHHBIX 000JIOUEK;



c(hOpMUPOBAHHOCTh YMEHHI: XapakTEepU30BaTh (OMUCHIBATH) OOIHME XUMHYECKHE
CBOICTBa BEIIECTB PA3JIMYHbIX KJIACCOB, NOJATBEPXKJIATh CYLIECTBOBAHUE I'€HETUYECKOW CBSI3U
MEXJly HEOPTraHUYECKMMU BEIIECTBAMU C IIOMOIIbIO YPaBHEHUI COOTBETCTBYIOLIUX XUMHUECKHUX
peaKIuii;

c(hOpMUPOBAHHOCTh YMEHHS PACKPBIBATh CYIIHOCTb: OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX
peaKIuii MOCPEJCTBOM COCTABIICHHSI DJICKTPOHHOTO OajlaHca 3TUX pEeakIHil; peakiuuid HOHHOTO
oOMeHa MNyTEM COCTaBIEHUS HX IIOJIHBIX M COKPAaLIEHHBIX HOHHBIX YpPaBHEHHUH; peakuuil
TUAPOIIN3A; peakluil KOMILIEKCOOOpa3oBaHMs (Ha MpUMEPE THIPOKCOKOMILJIEKCOB ILIMHKA U
ATIOMHUHMS);

c(OPMHPOBAHHOCTh yMEHUSI OOBSICHATH 3aKOHOMEPHOCTH NPOTEKAHUS XHMHUYECKHUX
peakuuii ¢ y4€TOM MX DHEPreTMUECKUX XapaKTEPUCTHUK, XapaKTep H3MEHEHMsI CKOpPOCTHU
XUMHUYECKON pPEaKkiMu B 3aBUCUMOCTU OT Pa3jIMUYHBIX (PAKTOPOB, a TaKKe XapaKTep CMEIICHUs
XUMHYECKOT'0 PAaBHOBECHUS IO/ BIUSHUEM BHEIIHUX Bo3aelcTBuil (mpuniun Jle latense);

c(OpMUPOBAHHOCTh YMEHUS XapaKTEpPU30BaTh XMMHUECKUE PEAKIIUU, JIEKAIIIE B OCHOBE
IPOMBIIIIEHHOTO TIOJYYEHUS] CEPHOW KHUCJIOThl, aMMHakKa, oOOILIue Hay4HbIE IPUHIUIIBI
XUMHYECKHX MPOU3BOJCTB; II€IeCO00Pa3HOCTh NPUMEHEHHUST HEOPraHWYECKUX BEIEeCTB B
MPOMBINIJICHHOCTH U B OBITY C TOUKH 3PEHUS COOTHOIICHUS PUCK-TIONH3a;

c(hOopMUPOBAHHOCTD BJIAJICHHS CUCTEMOM 3HAHUI O METOJIaX HAyYHOIr'O TTO3HAHUS SIBJICHUIN
OpUpoABl  — HAONIOJCHHWE, W3MEPEHHE, MOJCIUPOBAHUE, OJKCIEPUMEHT (pealbHbIl U
MBICTICHHBIN), UCHOJB3YEMBIX B €CTECTBEHHBIX HAayKaX, YMEHHs MPUMEHSTHh 3TU 3HAHUS MPHU
HKCIEPUMEHTATBHOM HCCIEIOBAaHUM BELIECTB M s OOBSCHEHHS XUMMUYECKUX SBIICHHH,
HUMEIOLINX MECTO B IIPUPOJIE, IPAKTUUECKOH I€ATEIbHOCTH Y€JIOBEKa U B TOBCETHEBHOM KU3HHU;

c(OpMUPOBAHHOCTh YMEHHUS BBISBIATH B3aUMOCBSI3b XUMUYECKUX 3HAHUH C MOHATUSAMU U
OpPEJCTAaBICHUAMHU JIPYTHX €CTeCTBEHHO-HAy4HbIX IpeAMETOB i Oojiee OCO3HAHHOTO
IIOHMMAaHHS MaTEPUATILHOTO €JUHCTBA MUPA;

c(OpMUPOBAHHOCTh YMEHHUS ITPOBOJUTH PACUETHI: C UCIOIb30BAHUEM MOHATUN «MaccoBas
JI0JIsl BEIIECTBA B PACTBOPE» U «MOJISIpHAsl KOHIIEHTpAIUs»; Macchl BellecTBa UM o0bEMa rasa
10 U3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce WIM 00bEMY OJJHOTO U3 YUYACTBYIOIIUX B PEAKLUU
BEIIIECTB; TEIUIOBOrO 3(PdeKTa peaklu; 3Ha4YeHNs1 BOJOPOJHOIO MOKa3aTessi pacTBOPOB KHCIOT
U IIeJoYel C M3BECTHOM CTENEHBI0 TUCCOLMALMU; Macchl (00bEMa, KOJIMYECTBA BEIECTBA)
MPOJYKTa peaKkluu, €ClId OJTHO U3 MCXOJHBIX BEUIECTB JIaHO B BHJE PacTBOpa C ONpPEEIEHHON
MaccoBOW J10Jiell pacTBOPEHHOIO BEIIECTBA WIM JaHO B H30BITKE (MMEET IMPHUMECH); JOJIU
BBIX0/Ia MMPOJYKTA PEAKLUHU; O0bEMHBIX OTHOIIECHUI ra3oB;

c(OpMUPOBAHHOCTh YMEHHUN: CaMOCTOSITENIbHO IUIAHUPOBATh M MPOBOJUTH XUMHUYECKHM
AKCIIEPUMEHT (TIPOBE/IEHUE PeaKuii HOHHOTO0 OOMeHa, MOATBEPKICHHE KaYeCTBEHHOI'O COCTaBa
HEOPraHUYECKUX BEUIECTB, ONPEAEIEHUE CPEIbl PACTBOPOB BEIIECTB C NOMOIIBI WHINKATOPOB,
U3yYeHHE BIUSHHUS pPa3IMYHbIX (PAKTOPOB HAa CKOPOCTh XHWMHYECKOM peakiuH, pelIeHne
AKCIEPUMEHTAJIBHBIX 33/a4 1o TemMaMm «Mertamib» u «Hemeramnel») ¢ coOnrogeHreM MpaBil
Oe3omacHOro odparieHus C BellecTBaMH U JabopaTopHbIM 000pyAOBaHHEM, (HOPMYIHPOBATH
LeNlb  HMCCIENOBaHUs, TMPEACTaBIATh B pa3UYHOM (QopMe pe3ysbTaThl dIKCIEPUMEHTAa,
AQHAIN3UPOBATh U OLIEHUBATh UX JOCTOBEPHOCTD;

c(hopMUPOBAHHOCTh YMEHHIA: COOMIOAThH MpaBUiIa TOJb30BAaHUS XUMUYECKON MOCYION U
nabopaTtopHbIM 000pyAOBaHHEM, OOpallleHUsl ¢ BEIIECTBAMU B COOTBETCTBHH C MHCTPYKLHUSMU
[0 BBINOJHEHUIO JA0OPATOPHBIX XHMHMYECKHX OIBITOB, HKOJOTHYECKH IIeIeco00pa3HOro
NOBEJCHUSA B OBITY M TPYIOBOH JEATENBHOCTH B LEISIX COXPAHEHHUS CBOETO 30POBbS,
OKPYXAaIoIIel MPUPOAHOM CpeAbl M AOCTHKEHUS €€ YCTOMYMBOIO pPAa3BUTHS, OCO3HABATh



OMAaCHOCTh TOKCHUYECKOTO JEHCTBHSI HA KUBBIE OPraHU3MBbl OIpPEACIEHHBIX HEOPTraHWYECKHUX
BEILIECTB, TOHMMAas cMbIca nokazarens [IJIK;

c(OpPMUPOBAHHOCTh YMEHHI: OCYIICCTBIIATH IICJICHANIPABICHHBIM TMOWCK XUMHYECKON
uH(pOpMallMl B Pa3IMYHBIX HCTOYHUKAX (HayyHas U y4yeOHO-HayyHas JUTepaTypa, CpelcTBa
MaccoBoi uHopMmanuu, WHTEepHET W JApyrue), KPUTHUYECKH aHaIH3UPOBATH XHUMHUYECKYIO
uHpOopMalrio, epepadarpiBaTh €€ U UCIOJIB30BATh B COOTBETCTBUU C IOCTABICHHON y4eOHOM
3a/1a4en.
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11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (ungposbie)
Ne /i Konrpoubusie IlpakTHueckue
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
Paznen 1. Teopernueckue 0CHOBbI XUMUM
) CTric:eH:e aTeo;vm:l. Eeingﬂ:qecxnﬁ:camH ] . ; BuGmiorexa LIOK
: u HOAUYECKas CUCTEMAa XUMUYCCKUX
pHOA https://m.edsoo.ru/2dd57f24
anemenToB /I. 1. Menaeneera
19 Crtpoenue BemiectBa. MHorooopasue 11 1 0 bubnnoreka [JOK
' BEILECTB https://m.edsoo.ru/2dd57f24
bubmuorexa [JOK
1.3 X 19 1 3
VIMHHECRHE peakii https://m.edsoo.ru/2dd57f24
Hroro mo pazneny 39
Pa3nea 2. Heoprannyeckasi xumust
bu6mmoreka [IOK
2.1 H 31 1 3
CMETATLTH https://m.edsoo.ru/2dd57f24
bu6mmoreka [JOK
2.2 M 23 1 2
CraIH https://m.edsoo.ru/2dd57f24
Hroro no pazgeny 94
Paznen 3. Xumus u )Ku3Hb
31 MeTobl TO3HAHUS B XUMUHM. XUMUS U 9 0 0 bu6mmorexa [IOK
' KHU3Hb https://m.edsoo.ru/2dd57f24
Hroro no pazgeny 9



https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
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IHOYPOYHOE IINTAHUPOBAHHME

10 KJIACC
KosmnuecTBo yacoB
Ne Hara JIeKTPOHHBbIE HU(POBHIE
Tema ypoka Konrpouabnsie IIpakTnyeckue
n/n Bcero u3ydyeHusi oOpa3oBaTe/ibHbIE pecypchl
padoThI padoThI
[Ipenmer u 3HaueHue
OPraHU4eCKON XUMHH,
MIPEJCTABICHUE O 1 brbmmorexa LIOK
https://m.edsoo.ru/3686e6f5
MHOT000pa3uu
OpPraHUYECKUX COCIMHEHUM
DJNEKTPOHHOE CTPOEHUE
aToMa yriepoja (0OCHOBHOE U
B036y)IZII[éH§06 C(()CTos{HHs[) 1 brbmmorexa LIOK
' https://m.edsoo.ru/Oce6fd4c
BanenTHbIe BO3MOXHOCTH
aToma yriepoja
XuMuyeckas CBsi3b B
OPTaHUYECKUX COCTUHECHUSIX.
MexaHu3mbl 00pa3zoBaHUs 1 bubmmorexa LIOK
. https://m.edsoo.ru/8d39f5c8
KOBAJICHTHOM CBSI3H,
CrocoObI pa3phiBa CBs3EH
Teopus crpoeHus
OPTraHUYECKUX COCTUHEHUIN 1 bubmmorexa [OK
https://m.edsoo0.ru/9e595ch8
A. M. bytneposa
Buaer nzomepun:
CTPYKTYpHas,
PYXTYP Bu6miorexa [JOK
MPOCTPAHCTBEHHAS. 1

OnekTpoHHbIe 3 ()EKTH B
MOJIEKYJIaX OPTaHUIECKUX

https://m.edso0.ru/b0e61661



https://m.edsoo.ru/3686e6f5
https://m.edsoo.ru/0ce6fd4c
https://m.edsoo.ru/8d39f5c8
https://m.edsoo.ru/9e595cb8
https://m.edsoo.ru/b0e61661

COEeIUHEHUI

IIpencrapienue o
KJIacCU(UKALIUN U

bubnunoreka LIOK

0 ;ii::if;;cﬁfup AC) https://m.edsoo.ru/c212dd21
OpPTaHMYECKUX BEIIECTB
Knaccudukanus peakiuii B bubmuorexa [IOK

7 )

OpPraHMYeCKON XUMUH https://m.edsoo.ru/ba5706aa

8 Cucremaruzanus u bu6nmorexa LIOK
00001IEHNE 3HAHUM T10 TEME https://m.edsoo.ru/87a37cab
AJKaHBI: TOMOJIOTUYECKHHA
psn, odmas hopmyia,

9 HOMEHKJIaTypa U U30Mepus, bubnnorexa [JOK
9JIEKTPOHHOE U https://m.edso00.ru/25a14636
MIPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKYT

10 DU3NYECKUe U XUMUYECKHUE bubmmoteka IIOK
CBOICTBA aJIKAHOB https://m.edsoo.ru/3137711c
Haxoxnenne ankaHoB B

11 npupoe. CriocoOsl bubmmnoreka HOK
NOJTy4CHHS U TPUMEHECHUE https://m.edso0.ru/259b0a5b
AIKaHOB
[{ukmoankaHbl: 00IIast
dbopmysa, HOMEHKIATypa U

12 U30MepHUsl, 0COOEHHOCTH bu6muoreka [JOK

CTpOGHI/ISI U XUMHUYCCKHUX
CBOIICTB, CITOCOOBI
MOJTy4eHUs U TIPUMEHEHNE

https://m.edso0.ru/156730d2



https://m.edsoo.ru/c212dd21
https://m.edsoo.ru/ba5706aa
https://m.edsoo.ru/87a37cab
https://m.edsoo.ru/25a14636
https://m.edsoo.ru/3137711c
https://m.edsoo.ru/259b0a5b
https://m.edsoo.ru/156730d2

Pewenne pac4€THbIX 33124
Ha OIIpENIEIICHUE
MOJIEKYJISIPHOM (hOpMyJIbI
OpPraHMYECKOT0 BEIIECTBA 110

bu6nmmoreka [IOK

13 MACCOBBIM JOJISIM ATOMOB https://m.edsoo.ru/bf84d8eb
AJIEMEHTOB, BXOJSIIINX B €r0
cocraB. CucremaTuzanus u
00o01IeHne 3HaHUH 110 TeMe
AJIKEHBI: TOMOJIOTHUECKUI
psa, obmas ¢popmyna,
HOMEHKJIATypa, 3JIEKTPOHHOE

14 51 HpOCTpaH}(/:If)rBeHHOGTp Bubmmorexa IOK

https://m.edsoo.ru/273b0ale

CTPOEHHE MOJIEKYJI.
CtpyKTypHas 4 LUC-TpaHC-
U30MEepHsl AJIKEHOB
Ou3nUecKre 1 XUMUYECKHE

15 CBoOliCcTBa ankeHoB. [IpaBuio bubnuorexa LIOK

https://m.edso0.ru/21069ccd

MapkoBHHMKOBa

16 CniocoOsbI nony4eHus u bubnmnorexa [JOK
NpUMEHEHHE aJIKeHOB https://m.edso0.ru/665dc058
[IpakTuueckas padora Ne 1

17 no teme "[lonyuenne bubmuoteka [IOK
STHJICHA M U3yUYCHUE €ro https://m.edsoo.ru/0941eed8
CBOMCTB"
Pemenue pacu€THeix 3ama4

18 Ha OIpe/ieJIeHHe bu6muoreka [JOK
MOJIEKYJISIPHOM (hOpMyJIBI https://m.edsoo.ru/e9ea9921
OpPraHUYeCKOT0 BEIeCTBA

19 AJKagueHbl: CONpsKEHHDIE, bu6muoreka [JOK



https://m.edsoo.ru/bf84d8eb
https://m.edsoo.ru/273b0a1e
https://m.edsoo.ru/21069ccd
https://m.edsoo.ru/665dc058
https://m.edsoo.ru/0941eed8
https://m.edsoo.ru/e9ea9921

W30JIMPOBaHHBbIE,
KyMYJIUPOBaHHBIE.
Oco0eHHOCTH ANEKTPOHHOTO

https://m.edso0.ru/04298c0a

CTpOCHUS
20 XuUMHUUYECKHE CBOMCTBA bubnunoreka LIOK
CONPsIKEHHBIX JIUCHOB https://m.edso0.ru/e561253d
91 CnocoObI Moy4yeHus u bubmuorexa [IOK
NPUMCHEHHE aJIKaIMCHOB https://m.edso0.ru/1aa81660
AJIKMHBI: TOMOJIOTHYECKUI
psa, obmas ¢popmyina,
HOMEHKJIATypa, 3JIEKTPOHHOE bubnnorexa [JOK
22
U IIPOCTPAHCTBEHHOE https://m.edsoo.ru/68b6cc4c
CTPOEHUE MOJIEKYII,
¢du3nveckre CBOMCTBA
93 XUMHYECKHE CBOHCTBA bubmuoreka [{OK
AIIKWHOB https://m.eds00.ru/23493a93
24 KauecTtBeHHbIE peaknyu Ha bubmmnoreka HOK
TPOHMHYIO CBSI3b https://m.edsoo.ru/7b1c48da
CnocoObI noTyueHus u bubnuoreka [IOK
25
NPUMCHEHHE ATKHHOB https://m.edsoo.ru/a6f9alea
P : &
| oo e
P https://m.edso0.ru/5db8e526
peaxiuu
CucremaTtuszanus u
27 .
00o011eHne 3HaHUH 110 TeMe
A : 7
PCHBI: TOMOJIOTHYECKUN BuGmiorexa [IOK
28 pan, obmas hopmyna,

HOMEHKJIaTypa. DJIEeKTPOHHOE

https://m.edsoo.ru/a92a7094
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https://m.edsoo.ru/7b1c48da
https://m.edsoo.ru/a6f9a1ea
https://m.edsoo.ru/5db8e526
https://m.edsoo.ru/a92a7094

Y TIPOCTPAaHCTBEHHOE

CTpOEHHE MOJIEKYJ OeH301a U

TOJTyOJ1a, UX (PU3HIECKUE
CBOMCTBA

29

XUMHYECKUE CBOUCTBA
ApPEHOB: PEAKIIMHU 3aMEIICHUS

bubnunoreka LIOK
https://m.edsoo.ru/a4d4alaed

30

31

32

XHUMHUYecKre CBOMCTBA
apEeHOB: PeaKIuu
MPUCOCAMHCHUS, OKUCIICHUE
rOMOJIOrOB OeH30J1a

OCco0EHHOCTH XUMHYECKUX
CBOJMCTB CTUPOJIa

Pemenne pacu€THbIX 3a/1a4
Ha OIpeJIeIICHUE
MOJIEKYJISIPHOH (OpMYIIBI
OPraHU4eCKOro BELIECTBA

bubnunorexa LIOK
https://m.edsoo.ru/a4d4alae4

bubnuoreka [{OK
https://m.edsoo.ru/d5018a54

bubnuoreka [{OK
https://m.edsoo.ru/53461a2c

33

CrnocoOsl nony4eHus u
IpUMEHEHNE apeHOB

bubmmoteka IIOK
https://m.edso0.ru/6f717d09

34

35

36

['enernueckas cBSA3b MEKIY
Pa3IUYHBIMU KJIaccaMu
YIJIEBOJOPOJOB

Pacuérsl o ypaBHEeHUsAM
XUMHYECKHUX PEaKIIUH.
CucreMmaTtuzanus u
000011IeHrEe 3HAHU I10 TEME

IIpuponnsiii ras. IlomyTHbie
HE(TSHbIE ra3bl

37

KamenHnslii yroas n

bubmmorekxa [IOK



https://m.edsoo.ru/a44a1ae4
https://m.edsoo.ru/a44a1ae4
https://m.edsoo.ru/d5018a54
https://m.edsoo.ru/53461a2c
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IPOIYKTHI €r0 nepepaboTKu

https://m.eds00.ru/69b3398b

38

39

40

41

42

43

HedTtb 1 criocobs! e€
nepepadoTku. [Ipumenenue
IPOJYKTOB MEpepadoTKU
HeTH

['eHeTHUeCKast CBS3b MEXKITY
Pa3IMYHBIMH KJIACCAMHU
yTIEBOAOPOAOB
["ajoreHonpoun3BOIHBIE
YTIIEBOAOPOIOB:
AJIEKTPOHHOE CTPOCHHUE;
pEaKIMK 3aMEIeHUS
rajoreHa

JleiicTBue 1IeIouYeH Ha
raJOreHIPOU3BOIHBIC.
BzaumoneiicTBue
JIATAJIOT€HAIKAHOB C
MarHueM U IIHHKOM
CucreMaru3anus u
000011IeHNE 3HAHU 10
pazneny "YrieBogopoas”
KonTponbHas pabora no
teme "YTieBogopoas”

bubnunorexa LIOK
https://m.edso0.ru/21f9de78

bubnuoreka [IOK
https://m.edso0.ru/82b4d759

bu6nmorexa LIOK
https://m.edso0.ru/20e89f22

bubmmoteka IIOK
https://m.eds00.ru/95c9e298

44

[IpenensHbIE OAHOATOMHBIE
CIIHPTHI: TOMOJIOTHYESCKHHA
pan, obmas hopmyna,
CTPOCHHUE MOJICKYJI,
U30MepHsi, HOMEHKJIATypa,
Kiaccupukanus, pusnueckue

but6mmoreka [IOK
https://m.edsoo.ru/df04c5cd
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CBOMCTBA

XUMHYECKHE CBOUCTBA

45 MpeeSIbHBIX OJTHOATOMHBIX bubmorexa HOK
https://m.edsoo.ru/26ee34fe
CIIUPTOB
CnocoOBbl TTOTy4YeHHS U
46 MIPUMEHEHUE (ZZ[HoaTOMHBIX bubmorexa [IOK
https://m.eds00.ru/484100000000000
CIIUPTOB
[Tpocthie 3pupsi:

47 HOMEHKJIaTypa U U30Mepus, bubmuoreka [IOK
0COOEHHOCTH (PU3HUYECKUX U https://m.edsoo.ru/c2c788b2
XHMHYECKHX CBOMCTB
MHOroaroMHbIE CIIUPTHI:

48 STUJICHTJIMKOJIb U TJIMLECPHH, bubmuoreka [IOK
uX (PU3HYECKHE U https://m.edsoo.ru/ee4d84aa
XHMHYECKHUE CBOMCTBA
CniocoObl TTOTydeHUS U

49 MIPUMCHCHUE I\?IIHOFOElTOMHI)IX bubamorexa LIOK

https://m.edsoo.ru/d12e567d
CIIUPTOB
®eHOoI: CTPOCHUE MOJICKYJIbI
50 qmznqec;pll)e CBOICTBA. o bubnuorexa LIOK
https://m.edso0.ru/2ce726f8
ToxcuuHOCTH (heHoa

51 XHUMHYECKHE CBOMCTBA bu6nmorexa LIOK
(denona https://m.edso0.ru/037ca5f9

59 CriocoOsbI oy4eHus u bubmmoreka [JOK
npuMeHeHue GpeHona https://m.edsoo.ru/c77ddf4c

- E:;I;’:{P;;GCK&SI pabora Ne 2. BuGnmorexa LIOK

OKCIICPUMCHTAJIBHBIX 3a1a4

https://m.edsoo.ru/fd0ced09



https://m.edsoo.ru/26ee34fe
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no teme "CrupThl ¥ GpeHossr"

CI/ICTCMaTI/IBaI_II/IH n

bu6nmoreka [IOK

>4 000011IcHIE 3HAHHI 10 TEME https://m.edso0o.ru/1810ch9b
AJbJEruIbl U KETOHBI:
3JIEKTPOHHOE CTPOCHHE
55 KapOOHWJIBHOU T'PYIIIIHI; bubmuorexa [JOK
TOMOJIOTHYECKHUE PAIBI, https://m.edso0.ru/b139beaa
obmras popmyna, ©3oMepust 1
HOMCHKJIATypa
ATbJEruabl U KETOHBI:
56 (bl/l?.lilqecsne CBOMCTBA; bubmmorexa LIOK
’ https://m.edsoo.ru/c887425¢
PCaKIUy MPUCOCTUHEHUS
Peakiiuu OKHCICHUS U
57 Kaqe::lTBeHHLIe peaKIuu bubmmorexa LIOK
https://m.edsoo.ru/a393baa9
aJbJETUI0B U KETOHOB
58 Crioco0bI oTyYeHust bubmuoreka [IOK
aNbIETUI0B U KETOHOB https://m.edso0.ru/520d1c51
OnHOOCHOBHEBIE MpeeTbHbIC
59 KapOOHOBBIE KUCIIOTHI, bubmmnorexka HOK
0COOEHHOCTH CTPOCHHS UX https://m.edsoo.ru/fecOb113
MOJICKYT
N3omepust 1 HOMEHKIIaTypa
60 Kap6OIfOBLIX KHCIIOT nyp Bubmmorexa IOK
o7 https://m.edsoo.ru/700cc87b
¢duznyeckue cBoicTBa
XHUMHUYECKHE CBOMCTBA
61 MpeAeNIbHBIX OJJTHOOCHOBHBIX bubmorexa HOK
https://m.edsoo.ru/40e6e0e9
KapOOHOBBIX KHUCIIOT
62 Oco0eHHOCTH CBOMCTB bubmmoreka [JOK



https://m.edsoo.ru/1810cb9b
https://m.edsoo.ru/b139beaa
https://m.edsoo.ru/c887425c
https://m.edsoo.ru/a393baa9
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MYpPaBbUHOHN KHUCIIOTBI.
MHuoroo6pa3ue KkapOOHOBBIX
KHUCIIOT

https://m.edsoo.ru/bb31be71

Oco0OeHHOCTH CBOICTB:
HETpeIeIbHBIX U
apOMaTUYECKUX KapOOHOBBIX,

bubnunorexa LIOK

63 AHIKAPOOHOBBIX, https://m.edso0.ru/83a08773
TUAPOKCUKAPOOHOBBIX
kucnort. [IpencraBurenu
BBICIIMX KapOOHOBBIX KHCIIOT

64 [TonsiTHE O MPOM3BOAHBIX Bbu6motreka [IOK
KapOOHOBBIX KHCIIOT https://m.edsoo.ru/0d162d9d
CnocoObI MoTy4YeHUs U

65 pUMEHEHHE Kyap60HOBI>IX Bubmmorexa IOK

https://m.edsoo.ru/7c065c9d
KHCJIOT
CrnosxHble 3(hUpsI:

66 TOMOJIOTHUECKUI psijI, oO1as bubnmorexa LIOK
bopmyita, u3oMepust U https://m.edsoo.ru/adfffe6d
HOMEHKJIaTypa

67 Ddu3znyecKrue U XUMHUYECKHUE bu6nmorexa LIOK
cBo#cTBa 3¢pupoB https://m.edsoo.ru/ad6b94b2
Pemenue pacu€rHbix 3amay:

M0 YPaBHEHUIO XUMHYECKOU

68 peaxkiuu, Ha oNpeeeHue
MOJIEKYJISIPHOUN (hOPMYIIBI
OpPraHUYECKOT0 BellleCTBa
[TpakTuueckas padota Ne 3. BuGmorexa [OK

69 Pemenue

SKCIICPUMCHTAJILHBIX 3a/1a4

https://m.edsoo.ru/486671fb



https://m.edsoo.ru/bb31be71
https://m.edsoo.ru/83a08773
https://m.edsoo.ru/0d162d9d
https://m.edsoo.ru/7c065c9d
https://m.edsoo.ru/adfffe6d
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o Teme "KapOoHoBbIe
KUCJIOTHI. CitoxHBIE dpuphI"”

JKupsr: cTtpoenue,

bubnunoreka LIOK

0 (bmf[ ICCICHE I XHMIHECKHE https://m.edsoo.ru/al19c5b98
CBOMCTBA (THIPOJIN3)
OCcoOEHHOCTH CBOMCTB
JKHPOB, COACPIKAIITUX

71 OCTIE)J,TKI/I HGHHEGILE’:IJLIILHHX bubmorexa HOK

https://m.edso0.ru/b0331922

JKUPHBIX KUCITOT. JKUpHI B
pupojIe
Mpbl1a KaK COJIH BBICIIUX
KapOOHOBBIX KHCIIOT, UX

72 Moliomee nevicreue. [lonstue buomiorexa LIOK

https://m.edso0.ru/3c566565

0 CHHTETHYECKHUX MOFOIIUX
cpeactax (CMC)
I'enetnueckas cBs3b

73 YIJIEBOAOPOIOB U bubnmorexa LIOK
KHCIIOPOICOICPIKALIIX https://m.eds00.ru/56790c96
OpTraHWYECKUX BEIIECTB

74 Pacuérsl o ypaBHEeHUsAM
XUMHUYECKHUX PEeaKIIHii

75 Cucremarusanus u bubmmoteka IIOK
000011IeHNE 3HAHUH TT0 TeMe https://m.edsoo.ru/f8eaf2eb
OO6mas xapakTepuCcTHKa

76 YTJIEBOJIOB U Kiaccuukaius bu6muoreka [JOK
yTJ€BOAOB (MOHO-, M- U https://m.edsoo.ru/7a9693al
MOJINCaXapUabl)

77 Monocaxapuabl: puznyecKue bu6muoreka [JOK



https://m.edsoo.ru/a19c5b98
https://m.edsoo.ru/b0331922
https://m.edsoo.ru/3c566565
https://m.edsoo.ru/56790c96
https://m.edsoo.ru/f8eaf2eb
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CBOMCTBA U HaXOXXJIEHUE B
npuponae

https://m.edsoo.ru/b4bdda2d

[IpuMeHeHue rioKo3sl, €€

78 3HAYCHUC B bubnunoreka LIOK
JKU3HECATCIIBHOCTH https://m.edsoo.ru/5e61122d
opraHusma
Hucaxapunpl: caxaposa,

79 MajabTO3a U JIaKTO3a. bubnunorexa LIOK
Haxoxenue B mpupoje u https://m.edsoo.ru/eb0384e7
MIPUMEHEHUE TUCAXapUJIOB
[Tonucaxapuabl: CTpOCHUE

80 MaKpOMOJIEKYJ, PU3NIECKUE bu6nmorexa LIOK
U XMMHYECKHE CBOMCTBA, https://m.edso00.ru/72a04508
MIPUMCHCHUE

81 [TonsiTrie 06 UCKYCCTBEHHBIX bubnuoreka [IOK
BOJIOKHAX https://m.eds00.ru/6216e766
Pemenue pacueTHbIx 3ama4
Ha OmpeeIeHrue 101

82 BLIXOIlia Illipoz[yKTle[ peakuun Bubmmorexa IOK

https://m.edsoo.ru/7fde47ef
OT TEOPETUYECKHU
BO3MOKHOTO
CucreMmaru3amnus u
83 00001IeHNE SEaHI/Iﬁ o bubnuorexa LIOK
https://m.edso00.ru/08d4364c
pazneny
KonTponbhas pabota no

84 TeMe but6mmoreka [IOK

"Kucnopojaconepxariue https://m.edso0.ru/42c6678e

OpraHUYecKHue coequHeHus"



https://m.edsoo.ru/b4bdda2d
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AMuUHBL: K1accudukarms,
CTPOCHHUE MOJICKYJI, 00IIast

bu6nmoreka [IOK

85 Qopwiya, usomepus, https://m.edsoo.ru/efa7e6ca
HOMEHKJIaTypa U (pu3nyeckue
CBOIICTBa
86 XuUMHUYECKHE CBOMCTBA bubnunoreka LIOK
ann(aTHIECKUX aMUHOB https://m.edsoo.ru/1bc5cf80
AHWIIMH: CTpOCHUE aHUJIMHA
87 0C066HHOCTII)/I XUMHYECKUX , bubmorexa LIOK
N https://m.edsoo.ru/39cd21f1
CBOMCTB aHUJIMHA
CnocoOBbl ITOTy4YeHHUS U
88 MIPUMEHEHHUE :J]'II/I(I)aTI/IIIeCKI/IX bubmioreia LIOK
https://m.edsoo.ru/eal38763
aMHHOB
AMUHOKHUCIIOTHI:
HOMEHKJIaTypa U U30MEPHSI
89 (I)I/IBI/I‘IGCKI/IZIZZBOI\;ICTBEL . Bubmmorexa IOK
https://m.edsoo.ru/d1773e80
OTtaenpHBIE MTPEICTABUTENN
0-aMHHOKHUCJIOT
XHUMHYECKHE CBOMCTBA
AMHHOKHCIIOT, UX
90 6I/IOJ'IOFI/I‘IGCK(’)C 3HAYCHUE bubmoreia LIOK
https://m.edsoo.ru/77df705a
aMuHOKHCIIOT. CHHTE3 U
THIPOJTU3 TICTITHIOB
Benku kak npupoiHbIe
91 MOJIUMEPBI; (I:)TpI;KIiprI Bubmmorexa HOK
’ https://m.edso0.ru/429e9899
OCIIKOB
92 XuUMHUYeCKHe CBOMCTBA bubmmorekxa [IOK

OEJIKOB

https://m.edso0.ru/6237306d
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A3zoTcoaepikaiue

reTePOIUKITNICCKHIE
93 COC,I[II)/IHL;HI/I}I. Hyxnennosbie bubamorexa LIOK
https://m.edsoo.ru/521d1431
KHCJIOTBI: COCTaB, CTPOCHHE H
Ouosiornueckas poib
[IpaxTuueckas padora Ne 4.
Pemenne
9 9KCTICPUMEHTAIIbHBIX 33724 bubamorexa LIOK
https://m.edsoo.ru/8e3c02d1
1o TeMe "A30TcoaepKalime
OpraHUYeCKHUE COCTUHEHUS"
[IpakTuueckas padora Ne 5.
Pemienne
95 9KCTIICPUMEHTAIbHBIX 3a7a4 bubmmorexa LIOK
https://m.edsoo.ru/bde3fdf6
o teme "Pacno3HaBaHue
OpPraHMYeCKUX COCTUHEHUN"
KonTponbHas padorta mo
96 TeMe IZABOTCOII?Cp)KaH_[I/Ie bubmmorexa LOK
\ https://m.edsoo.ru/ce561bc7
OpraHUYECKUEe COCTUHEHUS
OCHOBHBIC TIOHATHS XHMHH
BBICOKOMOJICKYJIIPHBIX
97 COeIMHEHNI I/IyMe§OJII>I 170, bubmorexa HHOK
https://m.edsoo.ru/7aa63ebd
CUHTE3a —IOTUMEpPU3aIIUS U
TTOJIMKOH ICHCAITUS
98 ILractmaccel. Y tunuzanus u but6mmoreka [IOK
nepepaboTKa TIacTHKa https://m.edsoo.ru/82242e0f
DacToMephl: HaTypaJIbHBIN
99 CI/IHTeTI/IIIepCKI/Ie KanyZIyKI/I. Bubmmorexa IOK
https://m.edso0.ru/246103ec
Pe3una
100 Bonokna: HatypanbHbIe, bubmuoteka [IOK
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HCKYCCTBCHHBIC,
CHHTCTHYCCKHUC. HOHI/IMepBI
CIICOHUaJIbHOI'O Ha3HAYCHUA

https://m.edso0.ru/5963a601

101

[IpaxTuueckas padora Ne 6.
Pemenne
AKCIIEPUMEHTAJIbHBIX 3aa4
o TeMme "Pacrno3HaBaHue
IUIaCTMAacC 1 BOJIOKOH"

bubnunorexa LIOK
https://m.edsoo.ru/3aebd77a

102

O06o0mmenue u
CUCTEMATH3aLMsI U3yUYEHHOTO
MaTepuaia 1o TeMe
"BpIcOKOMONEKYISIpHBIE
coenuueHus"

bubnunoreka LIOK
https://m.edsoo.ru/6a22b1e8

OBILEE KOJIMYECTBO YACOB
[10 [TIPOT'PAMME

102
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11 KJIACC

KoaunuyecTBO 4acosB

JIeKTPOHHBbIE HU(POBHIE

Ne Jara
wn Tema ypoka Beero Kontposbusie IIpakTnueckue eRp— oOpaszoBaTe/IbHbIE
padoThbI padoThbI pecypcbl
1 Atom. CocTaB aTOMHBIX SJIEP. 1 0 0 bu6nmoreka [IOK
Xumudeckuit aseMeHT. M30Torbt https://m.edsoo.ru/59c112ee
5 CtpoeHue 311eKTPOHHBIX 000JI04eK 1 0 0 bubnnorexa [JOK
aTOMOB, KBAHTOBBIE YHCIIA https://m.edsoo.ru/b4d9fffa
3 Krnaccudukanus XaMHIECKUX 1 0 0 bubmmoreka [JOK
3JIEMEHTOB (S-, p-, d-, f-351eMeHThI) https://m.edso0.ru/61294af9
4 Pacnipenenenue 351€eKTpOHOB 1O 1 0 0 bubnnorexa [JOK
aTOMHBIM OpOUTAIISIM https://m.edsoo.ru/f5f750fe
5| arouon onewearon  conommou 1 0 0 biorera LIOK
- https://m.edsoo0.ru/8149e846
BO30YKIEHHOM COCTOSTHUU
6 DNeKTpOHHBIE KOH(PUTYpAIIUX HOHOB. 1 0 0 bubmuoreka [IOK
DIEKTPOOTPUIIATETHHOCTD https://m.edsoo.ru/a0764b24
[Iepuoanueckuii 3aK0H U
[Tepuonnueckas cucrema
7 XI/II\I/)II/FI:CKI/IX anemenTtoB /1. U. 1 0 0 bubnuorexa LIOK
. https://m.eds00.ru/16957c01
MeneneeBa, CBsA3b C COBPEMEHHOU
TEOpHUEH CTPOCHHS aTOMOB
3aKOHOMEPHOCTU U3MEHEHUS
CBOMCTB XUMHUYECKUX DJIIEMEHTOB H BuGmiorexa [IOK
8 o0pa3yeMbIX UMHU MIPOCTHIX U 1 0 0

CJIOXKHBIX BEIECTB IO TPYIIIaM U
nepuojam

https://m.edso0.ru/f8468927
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Cucremaruzanus u 00001IeHue

bubnunoreka LIOK

o 3HAHHU 110 TeME https://m.edsoo.ru/8fad2942
Bunasl xumMu4ueckou CBSI3H.
MexaHu3Mbl 00pa30BaHUS
10 KOBAJICHTHOM C]£I3H. Bonopoanas bubmmorexa LIOK
https://m.edsoo.ru/5a8072af
CBA3b. MeXMOIIEeKyIIsIpHBIC
B3aMMO/ICHCTBUS
BaneHTHOCTh ¥ BaJICHTHBIE
BO3MOXHOCTH aTOMOB. CBSI3b bubnuorexa [IOK
11 .
AJIEKTPOHHON CTPYKTYPBI MOJIEKYJI C https://m.edsoo.ru/3d2ca093
UX T€OMETPUYECKHUM CTPOCHHEM
[IpencraBneHns 0 KOMILIEKCHBIX
12 COpel[II[/IHeHI/ISIXI COCTaB U bubmorexa HOK
https://m.edsoo.ru/8c66b12a
HOMEHKJIaTypa
BemectBa MosekyasipHOro 1
13 HEMOJIEKYJIIPHOIO CTpOCHU. THIbl bubmuoreka [IOK
KPHCTAJUINYECKUX PEIICTOK https://m.edsoo.ru/e167635b
CBOMCTBA BEIIECTB
[ToHsiTHE O AMCTIEPCHBIX CUCTEMAX.
14 HpeLLCTaBJIeHHI/Ie OpKOJ'IJ'IOI/II[HbIX bubmorexa HOK
https://m.edsoo.ru/da2c70e4
pacTBopax
HctuaHbBIe pacTBOPHI: HACKHIIIICHHBIS
15 u HeHaCBIH_IgHHLIe ppaCTBoprIIIIVIOCTL. bubmorexa LIOK
’ https://m.edsoo.ru/e9ccdd8d
Kpucrannoruaparst
16 Crioco0ObI BEIpaKEHHS] KOHIIEHTPAIIH bubnuotexa [JOK
pacTBOpPOB https://m.edsoo.ru/328e653a
17 Pemenue 3aga4 ¢ MCIOIb30BaHUEM bu6nunorexa LIOK

MOHATHH "MaccoBas JOJII

https://m.edsoo.ru/785e0ab4
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pacTBOpEHHOTO BeriecTna',
"MoJisipHas KOHIIeHTpauus"

Krnaccudukanus 1 HOMEHKIATypa bubmmoreka [JOK
18
HEOPraHUYeCKUX BEIECTB https://m.edsoo.ru/bf9e108d
19 Cucremaruzanys 1 00001ene bub6nmoreka [IOK
3HAHHU 110 TeME https://m.edsoo.ru/8d2c6a3a
KonrponsHas pabora mo remam
"Ctpoenue atoma. [lepuogunueckuii
20 3akoH u [lepuoauyeckas cucrema bu6nmoreka LIOK
XUMHYECKHX d1eMeHToB 1. 1. https://m.edsoo.ru/70a60aa4
Mengpeneesa", "CTtpoeHue BEIIECTBA.
MHoroo6pasue BemiecTs"
Kiaccudukanms XuMuaeckux
peaKkuuii B HEOPraHUYECKOU U
21 OpraHUYeCcKON XUMHH. 3aKOH bubnnorexa [JOK
COXpaHEHHS MacChl BEIECTB; 3aKOH https://m.edso00.ru/6335cdd2
COXpPaHEHUs U TIPEBPAIICHUS SHEPTUU
MIPH XUMUYECKHUX PEAKIIHSIX
Tennobie 23 (HEKTH XUMHUECKUX
22 peaxkuui. Te(lli));bj[OXI/IMI/I‘IeCKI/Ie Bubmmorexa HOK
https://m.edsoo.ru/d1db86da
ypaBHEHUs
BrIunciieHus mo ypaBHEHHSIM
23 XUMHYECKHUX peazll_:l)ﬂﬁ u bubmorexa HHOK
https://m.edsoo0.ru/87b13954
TEPMOXUMHUYECKUM YPABHEHHSIM
CKOpOCTh XMMHYECKOU peaKiny, e€
24 3aBUCHMOCTH OT Pa3JINYHBIX
(dakTopoB. Karanus u karanuzaTopbl
25 ['omoreHHbIE U TeTEPOTeHHBIE
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peakiuu

26

27

[IpakTrueckas padorta Ne 1 mo teme
"BnusiHue pa3nu4HbIX (PaKTOPOB Ha
CKOPOCTb XUMUYECKON peakiuu"

OO6parumbie 1 HEOOpATUMBIS
peakiun. XMMAYECKOE paBHOBECHE

bubnunoreka LIOK
https://m.edsoo.ru/1facaldl

bub6nmoreka [IOK
https://m.edso0.ru/30952f9b

28

[IpakTuyeckas padora Ne 2 o Teme
"BnusHue pa3nudHbIX GaKTOPOB HA
MOJIO)KEHHE XUMHUECKOTO
paBHOBecHus"

bubmuoreka [{OK
https://m.edsoo.ru/3bf34el7

29

DNeKTpoIUTHYECKAast JUCCOIHAIIHS.
CuiibHBIE U CJTa0bIe SJIEKTPOJIUTHI.
CreneHs AuccOIMAINN

bubnunoreka LIOK
https://m.edsoo.ru/5f766bdf

30

31

32

Nonnoe npoussenenue Bojsl. Cpena
BOJHBIX PacTBOPOB. Bonopoauslii
nokazatens (pH) pactBopa

I'mpponns coneit. Peakiuu,
MPOTEKAIOIIINE B pacTBOPax
AJIEKTPOJIUTOB

[IpakTuueckas padbora Ne 3 mo Teme

"XHMHYECKHE PEAKIIUK B PACTBOPAX
NNEKTPOJIUTOB"

bubnunoreka LIOK
https://m.edso0.ru/3966ca89

bubmuoreka [IOK
https://m.edso0.ru/09d5a9bd

bu6nmorexa LIOK
https://m.edsoo.ru/2e3daeb0

33

OKHUCIINTEIILHO-BOCCTAHOBUTEIILHBIE
peakuuu. BaxxHeunime OKUCIUTENI U
BOCCTAaHOBUTEIIN

but6mmoreka [IOK
https://m.edso0.ru/56226060

34

35

MeTo JIeKTpOHHOTO (3JIEKTOHHO-
HMOHHOTO) OanaHca

3J'ICKTpOJII/13 pacTBOPOB U pacCIlyiaBOB

but6mmorexa [IOK
https://m.edsoo0.ru/fb691387

bu6nunorexa LIOK
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BEIIIECTB https://m.edso0.ru/93fb97d2

36 Pemenwue 3a1a4 pa3nuyHBIX TUIIOB bubnrorexa LIOK

https://m.edso0.ru/5a859d16

37 Pemenue 3amay pa3aMvHBIX THIIOB bubnrorexa LIOK

https://m.edsoo.ru/5afa265d
38| ovammt o mese " Kmmnconie BiuGorexa LIOK
| https://m.edsoo.ru/c161eb85
peaku

39 KonTponbhas padota no teme Bbu6moreka [JOK
"XuMudeckue peakiuuu" https://m.edsoo.ru/a8a0a930
[Tonoxenrne HeMeTaIOB B
[Tepuoanueckoii cucreme

40 XHUMHYECKHUX 31eMeHTOB /JI. . bubnuoreka [{OK
MenzeneeBa 1 0COOCHHOCTH https://m.edsoo.ru/8ca2dcad
cTpoeHus ux aromoB. Guznyeckue
CBOMCTBA HEMETAJIJIOB
AnoTponus HEMETaIOB (Ha

41 anMeie KHCII0po/a Cepbl( docopa bubamorexa [OK

’ ’ https://m.edsoo.ru/ef92c91c
U yTIepo/a)

42 Bonopona: nonyuenue, pusndeckue u bubmuoreka [IOK
XHUMUYECKHE CBOWCTBA. [ MIIpHIbI https://m.eds00.ru/0aa8f613
T"anorensl: HaxoKIEHUE B IIPUPOJIE,

43 CTIOCOOBI HOJ‘Iy‘IeH?/Iﬂ (bnanpecini u bubmmorexa LIOK

L https://m.edsoo.ru/4e223795
XUMHUYECKHUE CBOHCTBA
I'amorenoBogopoipl. Baxkueiime
44 Kncnoponcoiegmimne COCTMHCHUS bubmorexa LIOK
https://m.edso0.ru/6b3255e6
rajoreHOB
45 JlabopaTopHble 1 IPOMBIIIIICHHBIE bu6nunorexa LIOK
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CIIOCOOBI TTOTYYCHHS TaIOTCHOB.
[IpuMeHeHue rajoreHoB U uX
COETUHEHUN

https://m.edso0.ru/6971aca4

[TpakTuyeckas padora Ne 4. Pemenue

bubnunorexa LIOK

46 DKCIIEPUMEHTANIBHBIX 3a/1aY 110 TEME https://m.edsoo.ru/8h26fecd
"["amoreHsr"
Kucnopon: maboparopHeie 1
MIPOMBIIUIEHHBIE CIIOCOOBI
47 HEJIy‘ICHI/Iﬂ busnveckue u Bubmmorexa IOK
’ . https://m.edsoo.ru/c8abc36a
XUMHAYECKHe cBoicTBa. O30H.
[IpuMeHeHne Kucnopoa u 030Ha
48 OKCcHIBI U IEPOKCH/TBI bubmorexa HOK
https://m.edsoo.ru/5c8816a0
49 Pemenue 3a1a4 pa3andyHbIX THIIOB bubmmorexa LIOK
https://m.edsoo.ru/2b6d8b4b
Cepa: Hax0XJeHUE B IPUPOJIE,
50 cn(r))co6r,1 nonI}l/qum gnsiqicxne u bubmmorexa LIOK
L https://m.edsoo.ru/46afael6
XUMHUYECKHUE CBOKWCTBA
bubmmoteka IIOK
>1 CepoBozopor, cytbpuel https://m.eds00.ru/7¢875999
Kucnopoaconepxariue coefuHeHUs
52 CephI. (I;cﬂo6eI}[1Hli:)CTIIil CBOIZCTI; CepHoit bubmmorexa LOK
https://m.edsoo.ru/8cfa2548
KHCJIOTHI
[TpakTrueckas pabora Ne 5. Permenue
53 BKIZHepI/IMCHTaHI;HLIX 3a/1a4 10 TeMe bubmroreia LIOK
. https://m.edsoo.ru/0afb05e4
"Cepa u e€ coenuHeHus"
54 A30T: HaX0X/IeHUE B IPUPOJIE, bu6muoreka [IOK

CHOCOOBI MOTyUYeHUs], PU3NYECKUE U

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

Kucnopozconepxaniue coeTuHEHUS

55 azora. OcoOOEHHOCTH CBOICTB bubmmorexa LIOK
N https://m.edsoo.ru/e2965afe
A30THOU KHUCIIOTHI

56 [Ipumenenue azora u ero bubmuorexa [JOK
COeIMHEHUI. A30THBIC yI0OpEeHHUs https://m.edso0.ru/129f5059
docdop: HaXOKIEHUE B IPUPO/IE,

57 CHocoObI MOTy4YeHUs, PU3NYECKUE U bubnuoreka [IOK
XHUMHYECKHe cBoiicTBa. Dochuasl u https://m.edso0.ru/9a6h43ec
dhochun
Oxcuasl docdopa,

58 (bocq)f)pc((i))neg)mzmﬂe kuciotel. Conu Bubmmorexa HOK

. https://m.edsoo.ru/c7a2d429
(hochopHOIt KUCITOTHI
[Ipumenenune docdopa u ero
59 copeILI/IHeHHﬁ. goc(z)oI;)HHe brbmmorexa LIOK
https://m.edsoo.ru/a218070a
yanoOpeHus
[IpakTuueckas padora Ne 6. Pemenue
60 3KI::HepHMeHTaniHLIX 3aj1a4 1Mo TeMe bubmmorexa LIOK
https://m.edsoo.ru/8175ac3f
"A30T 1 Ppocop u ux coenuHeHus"
VYrnepos: HaxoKIeHUE B IPUPOJIE,

61 QIJIOTPOTIHBIE MOAU(PUKAIINY; bubnnorexa [JOK
¢bu3HUecKre 1 XUMUYECKHE https://m.edsoo.ru/1eb19f9e
CBOMCTBA, IPUMEHEHNE
Oxkcup yriaepoaa(ll), oxcu

62 yrnep}:(l)z}[la(l\l/j) l;l“(OJ'I)BHaSI Kicnom " Bubmmorexa HOK

. ’ https://m.edsoo.ru/dba58adf
e€ conmu

63 Pemenue 3amay pa3nuvHBIX TUIIOB bubnuotexa [JOK
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https://m.edso0.ru/6029b609

Kpemuuii: HaxoxJIeHUe B IPUPOJIE,

64 CTOCOOBI OTYYEHUs, PU3NIECKUE U Bubmmorexa HOK
L https://m.edsoo.ru/143558ab
XUMHYECKHE CBOMCTBA
65 Oxkcua kpemaus(1V), kpemaueBas bubmuorexa [IOK
KHUCJIOTa, CUJIMKATHI https://m.edsoo.ru/3170e7b1
[IpumeHeHne KpeMHUs U €To Bbu6muoteka [JOK
66 coegunenuii. CTEKI0, €ro https://m.edso0.ru/393cdac0
MOJIy4€HHE, BH/IbI CTEKIIA https://m.edsoo.ru/5823cefb
67 Pemenwue 3a1a4 pa3muIHBIX THIIOB brbmmorexa LIOK
https://m.edsoo.ru/b624f801
68 Cucremaruzanusa 1 0000IIeHnE bu6nmoreka LIOK
3HaHuii mo reme "Hemeramisr" https://m.edsoo.ru/6e864db5
69 KonTponbhas padbota no teme Bbu6mmoteka [JOK
"Hemerasuibr" https://m.edsoo.ru/d0484c76
70 AHanu3 pe3yapTaToOB KOHTPOJIBHOMN bubmmnoreka HOK
paboThI, KOPPEKIUS OIINOOK https://m.edsoo.ru/2b7e9510
[Tono>xeHue MeTaNIOB B
IIepunonnueckoi cucreme
71 XUMHYECKHUX JJIECMEHTOB. bubmmoreka IIOK
OCOOEHHOCTH CTPOCHUS https://m.eds00.ru/9839c16¢c
AJIEKTPOHHBIX 000JI0YEK aTOMOB
METaJIJIOB
OO6mue dpuznyeckrue CBOMCTBa
72 MelI“J:J'IJ'IOqI;. [Ipumenenue MeTauioB B Bubmmorexa IOK
https://m.edsoo.ru/51dac9d3
OBITY U TEXHUKE
73 CnnaBsl MetasuioB. Kopposust bubnmnorexa [JOK

METAJIJIOB

https://m.edsoo.ru/42b872e3
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https://m.edsoo.ru/42b872e3

bubnunoreka LIOK

74 Pemenue 3agau pa3nuyHbIX TUIIOB https://m.edsoo.ru/e3de37h6
DIIEKTPOXUMHUYECKHUH DS,
75 HaHpH)II)(eHI/Iﬁ MCTaHJIOE. I([)61111/16 bubmmorexa LIOK
https://m.edsoo.ru/94eb377a
CHOCOOBI TIOJYYEHUST METAJIIOB
OO6m1as XxapakTeprucTHKa METAILIIOB
|A-rpynmsr [Tepuoandeckoit
CHCTEMbI XUMHYECKHUX JIEMCHTOB.
76 Hatpuii u xanuii: noixyuyeHue Bubmmorexa IOK
’ https://m.edsoo.ru/e12c26b3
(du3HUYeCKre U XUMUYICCKUE
CBOMCTBA, MPUMEHEHHUE TTPOCTHIX
BEIIIECTB U UX COCAUHECHUI
OO01mmas xapakTepucTUKa METaNIOB
IlA-rpynnsl [lepuoanueckoit
CHCTEMbI XUMHYECKHUX JIEMCHTOB.
77 Marnuii u KanplUul: IMOJTy4YeHne Bubmmorexa IOK
’ https://m.edsoo.ru/7c3e49c0
(busznuecKkre U XUMUYECKUE
CBOMCTBA, IPUMEHEHUE TPOCTHIX
BEIIECTB U UX COSMHEHUHN
JKEcTKOCTh BOMIBI U CITOCOOBI €€ bubmmoteka IIOK
78
yCTpaHeHHUs https://m.edsoo.ru/c74bfae9
AntoMuHMit: mojiyuenue, GuU3n4IecKue
79 1 XUMHYECKHE CB};I\/’ICTBa’ ! bubamorexa LIOK
’ https://m.edso0.ru/0e79b266
MIPUMCHCHHE
AmdoTepHbIe CBOWCTBA OKCUIA U
80 TUAPOKCH/IA aJIFOMUHUS, bubnunorexa LIOK
THIPOKCOKOMIUIECKCHI aTFOMHHUS, UX https://m.edsoo.ru/5d12d318
MIPUMCHCHHE
81 Pemenwne 3a1a4 pa3nuyHBIX TUIIOB



https://m.edsoo.ru/e3de37b6
https://m.edsoo.ru/94eb377a
https://m.edsoo.ru/e12c26b3
https://m.edsoo.ru/7c3e49c0
https://m.edsoo.ru/c74bfae9
https://m.edsoo.ru/0e79b266
https://m.edsoo.ru/5d12d318

[TpakTuyeckas padora Ne 7. Pemenue

82 AKCIICPUMEHTAIIbHBIX 33724 110 TEME bubmmorexa LIOK
N Y https://m.edsoo.ru/27a4af43
MerTaisl II1aBHBIX TOATPYIT
OO01mas xapakTepucTUKa METaJNIOB
83 no6ouHsIX oarpymni (b-rpymm) Bbu6muoteka [JOK
[Teproanveckoii CHCTEMBI https://m.edso0.ru/610d7431
XUMHYECKHUX 3JIEMEHTOB
DU3NYECKUE U XUMUYECKUE CBOKMCTBA
84 XpoMa | €ro COeTMHEHUH, UX bubmorexa HOK
’ https://m.edsoo.ru/9911bef3
MIPUMCHCHUE
Baxkueiimue coenHeHus: MapraHiia.
85 [Tepmanranar KaiI/I}I ero P bubmroreia LIOK
5 https://m.eds00.ru/039d69c8
OKHUCJIUTEIHHBIC CBOWCTBA
Ou3nyeckue U XUMHUIECKHE CBOMCTBA
86 JKeJie3a ¥ €ro COeIUHEHUH. bu6nmorexa LIOK
[Tony4eHue ¥ MpUMEHEHUE CIIAaBOB https://m.edsoo.ru/1b7f8741
xKenesza
Ouznyeckue U XUMHUIECKHE CBONCTBA
87 MeIU U €€ COeqUHEHUI, NX bubmorexa HOK
’ https://m.edsoo.ru/2bc0f954
MIPUMEHEHNE
OuU3NYECKUE U XUMUYECKUE CBOMCTBA
88 IIMHKA U €T0 COeIUHEHNM, NX bubmmoteka IIOK
npUMeHeHHe. [ MIPOKCOKOMIUIEKCHI https://m.edsoo.ru/b1f2beal
[UHKA
[TpakTrueckas padota Ne 8. Pemenue BuGnmorexa LIOK
89 IKCITIEPUMEHTAILHBIX 337124 110 TeMe
" " https://m.edsoo.ru/a6e352ea
MerTansl MOOOYHBIX MOATPYIIIT
90 Pemenue 3amay pa3nuvHBIX TUIIOB bubnuotexa [JOK



https://m.edsoo.ru/27a4af43
https://m.edsoo.ru/610d7431
https://m.edsoo.ru/9911bef3
https://m.edsoo.ru/039d69c8
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https://m.edso0.ru/a8bh83d83

O0001IeHrEe U cUCTEMaTU3aLUs

91 U3Y4YEHHOI'0 MaTepuasa 1o TeMe Bubmmorexa HOK
https://m.edsoo.ru/e91fe975
"Mertanis!"
92 KontponbHas paboTa mo teme bubmuorexa [IOK
"Metauisr" https://m.edsoo.ru/83f63ea3
93 AHanu3 pe3yJbTaTOB KOHTPOJIbHON Bbu6muoteka [JOK
paboThI, KOPPEKIUS OMINOOK https://m.edsoo.ru/9ebff2fd
Poins xumum B obecrieueHIH
94 YCTOWYMBOTO pa3BUTHUS Bbu6moteka LJOK
yesioBeuecTBa. [IOHATHE O HAYYHBIX https://m.edsoo.ru/080fe1f0
METOJIaX UCCIIEI0BAaHUS BEIIECTB
HayuHble IpUHLIMIIBI OpraHU3alH
95 XUMHUYECKOTO ITPOU3BOJICTBA. Bbu6moteka LJOK
[TpoMmblIIIEHHBIE CITOCOOBI https://m.edsoo.ru/2e45a44f
TIOJTyYeHHS BYKHEHIIINX BEUIECTB
XUMHUECKOE 3arpsi3HEHUE
96 OKpYy Karomen cpim;l U €0 Bubmmorexa IOK
https://m.edso0.ru/9f11bf51
MIOCJIEACTBUS
97 XHMHS U 310pOBbE YEIIOBEKA. bubmuoreka [IOK
JlekapcTBEHHBIE CPENICTBA https://m.edsoo0.ru/a6552721
Xumud nuiy. Ponbs xumuu B
98 o6ecnequI§H MTUIIEBOM bubmmorexa LIOK
https://m.edsoo.ru/1f7b5bd2
6e30macHOCTH
99 Kocmernueckue u napdromepHbie bu6muoreka [JOK
cpenctBa. bertoBast xumust https://m.edsoo.ru/da42d5a9
100 XuUMHSA B CTPOUTEIILCTBE. bubmuoteka [IOK

Baxwuelime cTpouTeNbHbIE U

https://m.edso0.ru/61e69003
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KOHCTPYKIMOHHBIC MaTCPpHAJIbI

XHUMHS B CEILCKOM XO3SICTBE.

101 Opranuueckue 1 MUHEPAIIbHBIE 1 Bubmmorexa HOK
https://m.edsoo.ru/fd39587d
ya0OpeHus
102 Cucremaruzanys 1 00001ene 1 bub6nmoreka [IOK
3HaHUI 110 TeMe https://m.edsoo.ru/db979c70
OBUIEE KOJIMYECTBO YACOB I10 102

I[TPOT'PAMME



https://m.edsoo.ru/fd39587d
https://m.edsoo.ru/db979c70

ITPOBEPAEMBIE HA EI'D 11O XUMUHU TPEBOBAHMUSA K PE3YJIbTATAM
OCBOEHHA OCHOBHOUM OBPA30OBATEJIBHOM MPOT'PAMMBI CPEJTHEI' O
OBHIET'O OBPA3OBAHUA

Kon
NMPoBePSIEMOro
TpeOoBaHUs

1

11

1.2

IIpoBepsiemble TPeOOBaHUSI K MPEAMETHBIM Pe3yJIbTATAM OCBOEHHUS
OCHOBHOI1 00pa30BaTe/IbHOI MPOrpaMMBbI CPeIHEro 0011ero
o0pa3oBaHus

BJ'IaI[eHI/Ie CHCTEMOM XMMHUYECKHX 3HaHPII>1, KOTOpas BKIKOYACT:

OCHOBOIIOJIAraroIne MOHATHS (XMMHUYECKUI 3JIEMEHT, aTOM, M30TOIIbI,
3NIEKTPOHHAs 000JI0YKa aToMa, S-, p-, 0-3JIEKTPOHHBIE OPOHUTAIIM ATOMOB,
OCHOBHOE€ M BO30YXIEHHOE COCTOSHHE aTOMa, HOH, MOJIEKYIa,
BAJIEHTHOCTb, JIEKTPOOTPULIATENILHOCTb, CTEINEeHb OKHCJICHMS,
XAMHYECKasi CBsI3b (G- M T-CBSI3b, KPATHBIC CBS3M), THOPUIU3ALIUS
aTOMHBIX OpOuWTaNell, KpHCTAIMYecKash pemeéTKa, MOJb, MOJISIpHAs
Macca, MOJSpHbIH O00BEM, MOJSpHAs KOHILEHTpAlUs, pPacTBOPbI
(MCTUHHBIE, JUCHEPCHBIE CUCTEMBI), KPUCTAJUIOTUAPATHI, YIJIEPOAHBIH
cKkeneT, (YHKIMOHaNbHAs TpyIa, paauKall, U30Mephl, CTPYKTypHas
¢dopmyna,  uzoMepuss  (CTpyKTypHas, TreoMeTpuueckas  (Uuc-,
TPAaHCU30MEpHSI), TOMOJIOTUYECKHI psA, TOMOJIOTH, YTJIEBOIOPOAbI,
KHUCJIOPOA- U a30TCOJepKallie COEIUHEHUs, OMOJOTHYECKH aKTHBHbBIE
BellecTBa (yriaeBo/ibl, JKUPbI, OEITKN), MOHOMEp, TOJUMED, CTPYKTYPHOE
3BEHO, BBICOKOMOJIEKYJIIPHbIE COEUHEHMS], KDEKUHT, PUPOPMHUHT, TUIIbI
XMMHUYECKHX peakiuil (OKUCIMTEIbHO-BOCCTAHOBUTEIbHBIE, 3K30- U
SH/IOTEPMHUECKHE, PEaKIIMH MOHHOIO OOMEHa, TOMO- U I'€TepPOreHHBIE,
oOpaTtuMble U HEOOpaTHUMBbIE), PAaCTBOP, SJIEKTPOIMUTHI, HEITEKTPOJIUTHI,
ANEKTPOIIUTHYECKAs AUCCOLUAIIMS, CTETIEHb TUCCOLMALUN, OKUCIUTEND,
BOCCTAaHOBUTENb, JJEKTPOJIU3, CKOPOCTb XHMHYECKOW peakuuu,

XHUMHUYCCKOC paBHOBCCI/IC)

TEOPUU U 3aKOHBI (TEOpHs] XHUMHUYECKOTO CTPOCHUS OPTaHUYECKUX
BemiectB A.M. ByTnepoBa, Teopus >IE€KTPOTUTHUECKON TUCCOLMAIUH,
[Tepuonmueckuit 3axkon J[.M1. MenneneeBa, 3aK0H COXpaHEHHUS MAaccChl),
3aKOHOMCPHOCTH, CUMBOJIMUECKUN SA3BIK XUMHHU, MHUPOBO33PCHYCCKUC
3HaHUS, JIeKAI[Me B OCHOBE MOHUMAHUS MPUYMHHOCTU U CUCTEMHOCTH
XUMHUYECCKUX ﬂBHeHHﬁ, COBpPCMCHHBIC MTPCACTABJICHUA O CTPOCHUU

BEIIECTBA HA aTOMHOM, MOJIEKYJIIPHOM U HAJAMOJIEKYJIIPHOM YPOBHSX

1.3

IpECaACTaBICHUA 0 MEXaHu3Max XUMHYCCKHUX peaKquI,
TEPMOANHAMHUYCCKUX n KHHETHYCCKHX 3aKOHOMECPHOCTAX nux

MMPOTCKAHUSA, O XUMHUUYCCKOM PABHOBCCHHU, JUCIICPCHBIX CUCTEMAX




14

1.5

(akToNOrMUecKue CBEICHHS O CBOMCTBAaX, COCTaBe, MOJIYYCHUH H
0€30MacHOM  HUCIOJIb30BAaHWM  BAXKHEUIIMX  HEOPraHUYECKHX |
OPraHWYECKUX BEIIECTB B OBITY M TPAKTHYECKOH JEATECILHOCTH

YCJI0BCKa

o0Iye Hay4HbIE NPHHIMITBI XMMHUYECKOTO MPOM3BOJICTBA (Ha IpUMepe
NPOM3BOACTBA CEPHOW KHCJIOTHI, aMMHakKa, METaHOJa, IepepadOTKU
HedTH)

CdhopmMupoBaHHOCTH YMEHUI BHISBIISTH:

2.1

XapaKTCPHBIC IMPpU3HAKH u B3alMOCBA3b HU3YYCHHBIX HOH?[TPIﬁ,
MNPUMCHATH COOTBCTCTBYIOIIUC IIOHATHA MpPHU OIIHMCAHHUU CTPOCHUA U

CBOMCTB HCOPraHUYCCKUX U OPraHNYCCKHUX BCUICCTB U UX npeBpameHI/Iﬁ

2.2

3.1

B3aMMOCBS3b XHMHUYCCKHUX 3HAHUN C MOHATHUSIMH H NpeaAcCTaBJICHUAMU
APYrux mnpeamMeToB AJist 0oJsiee OCO3HAHHOIO MOHMMAHHS U OOBICHEHHUS

CYIIHOCTHU MAaTCPUAIbHOT'O CANHCTBA MHpPa
Cq)OpMI/IpOBaHHOCTb YMCHUS UCIIOJIB30BATh!:

HaMMCHOBaHUA XHMHYCCKHX COC,Z[I/IHGHI/II‘;I MCKAYHAPOAHOI'O COr03a
TGOpeTquCKOﬁ u HpHKJ’IElI[HOfI XMMHUU W TpPHUBUAJIBHBIC HAa3BaHHUA
BCIICCTB, OTHOCAIIUXCA K H3YYCHHBIM KJIacCaM OpPraHu4Y€CKUX U

HCEOPTraHNYCCKUX CO€IUHEHUI

3.2

4.1

4.2

XMMUYECKYI0 CHUMBOJIMKY JUISI COCTaBICHHMS (OPMYJI HEOPraHHYECKUX
BEIIECTB, MOJIEKYJIIPHBIX U CTPYKTYPHBIX (Pa3BEPHYTHIX, COKPAIIEHHBIX
U CKEJETHBIX) (POPMYJI OpraHUYECKHUX BEIIECTB

CdopmupoBaHHOCTh YMEHHUS KJIaCCU(PUIIUPOBATH!

HEOpraHWYecKHe BEIIEeCTBA, CAaMOCTOATENIbHO BBHIOMpPATh OCHOBAaHUS U
KPUTEpUU [T KITacCU(PUKAIK N3yJaeMbIX XMMUYECKUX OObEKTOB

OpPraHM4cCKHUC BCHICCTBA, CAMOCTOATCIBHO BBI6I/IpaTL OCHOBAaHHA U

KPUTEpUU [T KITacCU(PUKAIK N3yJaeMbIX XMMUYECKUX OObEKTOB

4.3

10 Pa3JIMYHBIM TPH3HAKaM (YUCIy W COCTaBy PEArHpYIONIMX BEIECTB,
TerIoBOMy  3(PQEKTy peakiuy, W3MEHEHUIO CTENEeHEeH OKHUCIICHUS

OJICMCHTOB, O6paTI/IMOCTI/I pC€akuuu, y49aCTuro KaTanﬂsaTopa)

ChopMupoBaHHOCTE YMEHUSI XapaKTePU30BaTh SJIEKTPOHHOE CTPOCHHE
aTOMOB (B OCHOBHOM U BO30YXIEHHOM COCTOSHMHM) W HOHOB
XUMHYECKUX 3JIeMeHTOB 1 — 4 niepuonoB [lepuoanueckoit cuctemsr JI. 1.
MeHeneeBa 1 UX BaJCHTHBIC BO3MOXKHOCTH, UCTIONB3YS MOHATUS S-, p-,

d-aneKTpOHHBIE OpOUTAIN, YHEPTETUIECKUE YPOBHU

ChopmupoBaHHOCTh yYMEHHUS OOBSICHATH 3aKOHOMEPHOCTH H3MEHEHHUS

CBOWCTB XMMHYECKHX DJIEMEHTOB M OOpa3yeMbIX UMM COCIWHEHHUU IO




IIEpUOAAM U IpyIIIam

ChopMHpOBaHHOCTE yMEHMSI COCTAaBISITH YPAaBHEHHS] XHMHUYECKHX

! peaknuii ¥ pacKpbIBaTh UX CYIIHOCTb:
71 OKHUCJIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIIUN TOCPEICTBOM COCTABJICHHUS
' AJEKTPOHHOIO OajlaHca 3TUX peaKkLni
YpaBHEHUS PEaKIUil pa3TUYHBIX THUIIOB; TIOJHBIE M COKpAIIEHHBIC
7.2 ypaBHEHUS PEaKIiii HOHHOTO 0OMEHa, YUYUTBIBAs YCIOBHS, IIPH KOTOPBIX
9TH PEaKIUU UAYT JI0 KOHIIA
73 peaKuuii THAPOIN3a, PEaKIUi KOMIUIEKCOOOpazoBaHus (Ha MpUMeEpe
' TUAPOKCOKOMILICKCOB IIMHKA U AJTFOMUHHUS )
8 CdopmupoBaHHOCTH YMEHHUS MTOATBEPHKIATh:
Ha KOHKDPETHBIX IIPUMEpaxX XapakTep 3aBHCHUMOCTH PEaKIIMOHHOMN
CIIOCOOHOCTH OPTraHMYECKMX COCJWHEHWH OT KpPaTHOCTH MW THIIA
8.1 KOBAJICHTHOH CBSI3M (G- U T-CBSI3), B3aUMHOTO BIIUSHUSL aTOMOB U TPYIIIT
aTOMOB B MOJICKYJIaX, a TAK)KE OT OCOOCHHOCTEH pealn3aiiy Pa3IuIHbBIX
MEXaHHU3MOB MPOTEKAHUS PEaKIU
8.2 XapakTepHble XHMHUYECKHE CBOWMCTBAa BEIIECTB COOTBETCTBYIOIIHMMHU
' SKCIIEPUMEHTAMH U 3aMUCSIMU YPaBHEHUN XUMUYECKUX PeaKIuit
ChopMupoBaHHOCTh YMEHHUS XapaKTEepH30BaTh COCTAB U BaKHEHIIHE
CBOMCTBAa BEIIECTB, MPHUHAAIESKANIMX K OMNpeAeNEéHHBIM KiIaccaM U
9 rpynmnaMm CoeMHEHUH (IIPOCThIC BEIIEeCTBA, OKCUIBI, THIPOKCHIBI, COJIH;
YTJIEBOIOPOBI, TPOCTHIC (PHUPBI, CIUPTHI, (PEHOIIBI, ATTBACTHIBI, KETOHBI,
KapOOHOBBIE KHUCIIOTBI, CIOXHBIE 3(GUPHI, KHUPHI, YTIEBOABI, aMHUHBI,
AMUHOKHCIIOTBI, OSITKH)
ChopMupoBaHHOCTE yMEHHUS MPOBOAHWTH PACUETHl IO XHUMHYECKUM
10 dbopMylnaM W ypaBHEHHSIM XUMHYECKHX pEaKIHid C HCIOIb30BAHHEM
(hbU3UIECKUX BEITUYHH:
Macchl (00bEMa, KOIMYECTBA BEIIECTBA) MPOIYKTa PEAKIMH, €CIU OJIHO
10.1 M3 UCXOJIHBIX BEIECTB JaHO B BUJE PacTBOpA C OMPEAeIEHHON MacCOBOM
JoJIeH pacTBOPEHHOTO BEIIECTBA HIIM JaHO B U30BITKE (MMEET MIPUMECH )
10.2 MacCOBOU WJIH 0OBbEMHOM TONTH, BBIXO/IA MPOAYKTa PEAKIIHH
10.3 TETIOBOTO 3P deKTa peakuuit
10.4 00BEMHBIX OTHOILICHUH T'a30B
10.5 M0 HAXOXKJICHUIO XUMUYECKOH (POPMYIIbI BeIIECTBA
1 Bnanenue cucrteMol 3HaHHM O METOJAX HAYYHOI'O MO3HAHUS SBJICHUN

IpUPOAbI, UCIIOJB3YEMBIX B €CTCCTBCHHBIX HAYKAaX U YMCHHUC IIPUMCHATH




OTU 3HaHHUA MPU SKCICPUMCHTAJIBHOM MCCICAOBAHUU BCHICCTB U IJIA
OOBACHEHUS XHUMHYECKUX SIBHGHI/IPJI, HMCIOIUX MECTO B IIPUPOIC,

HpaKTHHGCKOﬁ JCATCIIBHOCTH YCJIOBEKA U B HOBCGI[HCBHOﬁ KHN3HU

12

13

14

15

ChopMupoBaHHOCT yMEHHUSI TPUMEHATh (UCIOJIH30BATh) 3HAHUS O
COCTaB€ M CBOMCTBAX BEIIECTB JUIsI SKCIEPUMEHTAIBHON NPOBEPKHU
TUIIOTE3 OTHOCHUTENBHO 3aKOHOMEPHOCTEH NPOTEKAaHUS XHMHUYECKHUX
peakiuuMii W MPOrHO3MPOBAHUS BO3MOXKHOCTEM MX OCYIIECTBIICHUS,
CUCTEMHBIC XMMUYECKUE 3HAHWS JJIsI OOBSICHEHUS W TMPOTHO3UPOBAHHS
SIBJICHUM, MMEIOIIUX €CTECTBEHHOHAYUYHYIO MPHUPOAY; I HPUHATHA

I'paMOTHBIX peH_IeHI/Iﬁ npo6neM B CUTYyallusX, CBA3aHHbBIX C XUMUEH

ChopMupoBaHHOCTb YMEHHUS IUIAHMPOBATH M IMPOBOAUTH XUMHYECKUH
OKCIICPUMCHT (HOJIyLIGHI/Ie H HU3YyUYCHHUC CBOMCTB HCOPTraHU4YCCKUX U
OpPTaHUYECKHUX BEIIECTB, KAUECTBEHHBIC pEAKLIUU YIJIEBOJOPOJIOB
Pa3IMYHBIX KJIACCOB M KHCJIOPOJCOJCPIKAIINX OPraHMYECKUX BEIIECTB,
pelIeHne  SKCHepUMEHTAJIbHBIX  3a7ad [0  PACHO3HABaHHUIO
HEOPTaHWYECKUX M OPraHWYECKHX BEIIECTB) C COONIOJICHHEM MpPAaBHII
Oe3omacHOro  OOpamieHuss ¢ BemecTBaMH H  JabOpaTOPHBIM
o0opynoBaHueM; GOpMyIHPOBaThH LEN HCCIEIO0BAHUS; IPEICTABIATH B
pa3nuyHOM (opMme pe3ynbTaThl OSKCIEPUMEHTa, aHAJIU3UPOBaTh U

OIICHUBATHb UX NOCTOBECPHOCTDH

CchopMHpPOBaHHOCTh YMEHHS OCYLIECTBIISAThH LIEJIECHANPABICHHBIA MOMCK
XMUMHUYECKON MH(POPMALIUY B Pa3JIMYHBIX HCTOYHUKAX (Hay4yHas U y4eOHO-
Hay4Has JUTepaTypa, CpeJCTBa MacCoBOM nHpopmManuu, ceTh uTepHeT n
Jpyrue), KpUTHYECKH AaHAIM3UPOBATh XMMHUYECKYI0 HH(opMmanuio,
nepepadaTbiBaTh €€ W MCHOJIb30BaTh B COOTBETCTBUM C IOCTaBIEHHOMH

y4eOHOM 3amaueit

CdopmMupoBaHHOCTh yMEHHsI MPOTHO3UPOBATh, AHAIM3UPOBATH U
OIICHMBAaTh HMH(OPMAIMIO C TIO3UIMA DKOJOTUYECKOW OEe30macHOCTH
MOCTIC/ICTBUI OBITOBOM W TMPOU3BOJICTBEHHON JESITEIHHOCTH YEIOBEKa,
CBSI3aHHOW C TiepepaloOTKON BemecTB; CHOPMHUPOBAHHOCTh YMEHUI
OCO3HAaBAaTh  OMACHOCTh  BO3JICHCTBUSI HA  JKUBBIE  OpPraHU3MBI
OHpe)IeJ'IéHHBIX BEIIECTB, IIOHHMMas CMBICI IIOKa3aTeid Hpe)IeJ'IBHOI\/'I
JOMyCTUMOW ~KOHIIEHTpAIlUd, W TOACHATH Ha MpPUMEpax CIOCOObI
YMCHBH_IGHI/ISI nu HpGI[OTBpaH_ICHI/I}I 150, BpeI[HOFO BO3,Z[CI>1CTBPISI Ha OpFaHI/I?)M

YCJIOBCKa




INEPEYEHD 2JIEMEHTOB COAEPKAHMUSA, ITIPOBEPAEMBIX HA EI'D 110

XUMHHA
Kox IIpoBepsieMblii 3JIEeMEHT COAEePKAHUS
1 TeopeTndyeckrie OCHOBbI XUMUHU
Crpoenne BemiectBa. CoBpeMeHHasi MOJENb CTPOCHUs aToMma. Pacnpenenenue
JNIEKTPOHOB 10 JHEPreTHYECKUM YpoBHsAM. Kiaccupukanus XUMUYIECKHX
11 areMeHTOB. OCOOEHHOCTH CTPOEHHSI SHEPIeTHUECKUX YPOBHEH aTOMOB (S-, p-, d-
anemMeHTOB). OCHOBHOE M BO30YXKAEHHOE COCTOSHUS aTOMOB. OIEKTPOHHAas
KoH(uUrypaius aroma. BaneHTHbIE 2IEKTPOHBI
Ilepuonuueckass cucrema xumuueckux a3neMeHToB .M.  MeHneneesa.
Ousnyeckuit cmbich [lepuoamyeckoro 3akona J[.M. MenneneeBa. [lpuuunsl u
1.2 3aKOHOMEPHOCTH M3MEHEHHUsSI CBOMCTB 3JIEMEHTOB W HX COCJUHEHUH IO
MepuoiaM M TpymmnaM. 3aKOHOMEPHOCTH B HM3MEHEHHH CBOWMCTB MPOCTHIX
BEIIIECTB, BOJIOPOJIHBIX COSAMHEHHM, BBICIIIMX OKCHUIOB U THIPOKCUJIOB
1.3 BanentHocTb. DnekTpooTpuiiaTeabHOCTh. CTENEeHb OKUCICHUS
Bunbel xumudeckoi cBs3M (KOBaJeHTHAsI, HOHHAsI, METAIITUYECKasi, BOJOPOIHAs)
14 1 MeXaHM3MBbI €€ 00pa3oBaHus. MeXMoIeKyJIsIpHbIE B3auMoielicTBUs. BemecTsa
' MOJIEKYJIIPHOTO M HEMOJIEKYJISIPHOTO CTpO€HHS. THIbl KpHUCTaUIMYECKUX
pemérok. 3aBUCHMOCTh CBOMCTBA BEIIECTB OT THUIA KPUCTAIUIMUECKON pEeIETKU
15 Xumunyeckas — peakuus.  Knaccuduxamuss ~— XMMHMYECKHX — peakluii B
' HEOPraHUYECKOW U OPraHUYECKON XUMHH. 3aKOH COXPAaHEHUSI MacChl BEIIECTB
1.6 CkopocTh peakiu, €€ 3aBUCUMOCTb OT pa3IMYHbIX (PaKTOPOB
1.7 TennoBsie A3 dekTh XUMHUYeCKUX peakiuil. TepMoxumMuueckue ypaBHEeHUs
18 OObpatumble peakiuu. XuUMHUecKoe paBHOBecue. DakTOphl, BIUSIOIIUE Ha
' coctosiHie xuMuueckoro pasHosecus. [Ipunnun Jle [llarense
DnexTponutuueckas auccoruanus. CunbHble U cinadbie dmekTponuthl. Cpena
1.9 BOJHBIX pAacTBOPOB BEIIECTB: KHCIas, HEUTpaibHas, IienouHas. CTeneHb
JHCCOIMAIMH. Peaknyu MOHHOTO 0OMeHa
110 I'unponus coneit. MonHoe mpousBeneHue BoAbl. Bogopoausiii mokaszarens (pH)
' pactBopa
CriocoObI BeIpaKEHUsI KOHIIEHTPALIMK PACTBOPOB: MacCOBasi A0JS PaCTBOPEHHOTO
1.11 BEIIECTBA, MOJISIpHAs KOHIEHTpanus. HackllmeHHble W HEHACHIIICHHBIC
pacTBOpBI, PACTBOPUMOCTh. Kpuctammoruaparsl
112 OKuCIUTENbHO-BOCCTAaHOBUTENbHBIE peakiuu. [loBeneHue BelIecTB B cpelax C

pa3HbIM 3HaueHueM PH. MeTobl aeKTpoHHOTO OanaHca




1.13

DNEeKTPOIN3 pacTBOPOB U PACILUIaBOB COJIEH

OCHOBBI HEOPTAHUYECKON XUMUU

2.1

Knaccudukanus Heoprannueckux coeanHenuii. HomenkiaTypa HeopraHn4eckux

BEILIECTB

2.2

2.3

2.4

XUMUYECKUE CBOMCTBA BAXHEHIIMX METAJUIOB (HATpUM, Kanui, KajdbLUH,
MarHui, aJlOMUHUN, IIUHK, XpOM, JKelie30, MeIb) M HX coeauHeHuid. OOmue
CIOCOOBI MOJTYYCHHSI METAIIJIOB

XHWMHYECKHUE CBOMCTBA BAKHEHIIMX HEMETALIOB (TaJIOTCHOB, CEPHI, a30Ta,
dochopa, yrmepoga U KpeMHHUS) M UX  COEAMHEHHMNH  (OKCHJIOB,
KHCJIOPOJICOACPIKAIINX KUCIIOT, BOAOPOIHBIX COSTUHEHUN)

['eneTnyeckast CBSI3b HEOPraHUYECKUX BEIIECTB, MPUHAIICKAITUX K PA3THUHBIM

KJj1accaM

2.5

#HHPar##H##  nentudukanms HeopraHmuecKux coeanHeHunil. KagectseHHbIe

PC€aKky Ha HECOPraHNMYCCKUC BCUICCTBA U HOHBI

OCHOBBI OPTaHHUYECKOM XUMUU

3.1

OCHOBHbBIE TOJIOXKEHHUSI TEOPUUM XUMHUYECKOI'O CTPOECHMUSI OPraHMUYECKUX
coequHeHnil A.M. bytiiepoBa. YTinepoaHblil CKEJIET OPraHU4eCKOW MOJIEKYJIBI.
KpaTHOCTh XMMHYECKOH CBSI3M. S- M P-CBA3M. SP3-, SP2-, SP-rUOpHAM3ALUU
opOuTasneil aToMOB yrJiepo/a. 3aBUCUMOCTh CBOWCTB BEIIECTB OT XMMHYECKOTO

cTtpoeHus Moseky. ['omonoru. I'omonornyecknii psag. Mzomepus u nzomepsl

3.2

[lonsiTue o  QyHkuumoHanbHOM  rpymme.  OpueHTanuoHHble  3((EKTs

3aMECTUTEIIEN

3.3

3.4

3.5

[IpencraBnenne o kiaccupuKauu oOpraHuyeckux BemecTB. Homenkmnatypa
OpPraHMYECKUX COEIUWHEHUHN (cucTemMartudeckas) W TPUBUAIbHBIC Ha3BaHUS

BaKHEHIITUX HpeHCTaBHTGHCﬁ KJIaCCOB OPraHUYCCKUX BCIICCTB

CBO6OI[HOpaHHKaHBHBIﬁ M HOHHBIH MEXaHU3MBI pCaknuu. Ilonsatue o

Hykseoduie u snexrpoduie. [Ipasmio MapkoBaukosa. [Ipasuio 3aiinieBa

Ankanbl. XMMUYECKHE CBOMCTBA aJKaHOB: TAJIOTEHUPOBAHUE, NETUAPUPOBAHUE,
TEPMUYECKOE Pa3JIOKEHUE, KPEKUHI, u3oMmepusanusi, ropenue. Ilomyuenue
ankaHoB. I[lukmoankanel. Cremuduka CBOWCTB IUKIOAIKAHOB C  MaJbiM

pasMEpoOM LUKIIA. Peakmun MPUCOCAUHCHUSA U PAUKAIIBHOI'O 3aMCIICHUS

3.6

AnkeHpl. XUMHUYECKHE CBOMCTBA: PEAKIIMH MPUCOCAMHEHUS (TajJoreHupOBaHUE,
TUAPUPOBAHUE, THAPOTAIIOTCHUPOBAHNUE, TUIpATAllMsl), TOPEHUS, OKUCICHUS U
nonuMepu3aui. [IpoMbInieHHBIe W JTA0OPATOPHBIE CIIOCOOBI  MONyYEHUS

AJIKCHOB

3.7

Ankanuensl. XHWMHUYECKHE CBOMCTBA alKaJUEHOB: PEaKUHUHU MPUCOCAUHEHUS

(rugpupoBaHMe, TaJOT€HUPOBAaHUE), TOpeHHs W mnoiaumepusanuu. [lomydenue




3.8

3.9

3.10

3.11

aJIKaAUCHOB

Ankusbl. XMMHUYECKHE CBOMCTBA: PEAKLUU MPUCOCIUHEHUs (IaJOreHUPOBaHUE,
THJIPUPOBAHUE, THAPATAIUs, THAPOraJOreHUPOBAHUE) KaK CIOCO0 MOIyYeHHS
[IOJINMEPOB M JAPYTUX IOJE3HBIX MPOAyKTOB. Peakiuum 3amemeHus. I'opeHue
alleTUJICHA KaK UCTOYHUK BBICOKOTEMIIEPATYPHOI'O INIAMEHM Ul CBAPKHU U PE3KU

MCETAaJIJIOB. HpI/IMeHCHI/Ie allCTHJICHA

Apenpl. XuMHYeCKHE CBOHCTBa O€H30yla: peakUuu  3JIEKTPOPUIBHOIO
3aMEIIeHMs, TPHUCOEIUMHEHUs (TUIpPUPOBAaHME, TrajoreHupoBaHue). Peakius
ropenusi. OcoOEHHOCTH XMMHUYECKMX CBOMCTB Toidyoisa. llomydenue OeH3ona.
OCOOEHHOCTH XUMHMUYECKUX CBOHCTB crTuposia. Ilomumepuszanust cTupoda.

Crioco05b1 MOJIYUCHHUA U TPUMCHCHUC apOMATUUCCKUX YITIECBOLOPOJ0B

Cnuptel.  IlpenenbHple  OQHOATOMHBIE CHUPTBI. XHUMUYECKHE CBOMCTBA:
B3aUMOJICHICTBME C  HaTpueM Kak CIOCO0  YCTaHOBJIEHUS  HAJIWYMS
TUIPOKCOTPYIIBL, €  TajOreHOBOAOPOJAMH  Kak  CIOCOO  IOJyuyeHUus
pPacTBOPUTEIIEH, BHYTPU- U MEKMOJIEKYJISIpHAs Aeruaparanus. Peakuus ropenus.
[Tonmyuenue »sTaHONa: peakuuss OpOXKEHUS TIUIIOKO3bl, TUApATallds OSTHIICHA.
OTUJIECHITIMKOb W TIIMLUEPHUH KaK IPEICTaBUTENN IMPEAEIbHBIX MHOTOATOMHBIX

CIIUPTOB

®enon. Xumuueckue cBoicTBa (eHosa (peakuuu ¢ HaTpueM, T'HAPOKCHIOM

HaTpus, Opomom). [lonyuenue penona

3.12

3.13

3.14

Anpaeruipl. XUMHUYECKHE CBOMCTBA TPEACIIBHBIX albJCTHIOB: THAPUPOBAHUE;
KAueCTBCHHBIC pEaKIMU Ha KapOOHWIbHYIO TPymHmy (peakius «cepedpsHOro
3epkana», B3aumoeiicteue ¢ ruapokcuaom meau (I1). Tlomyuenue npenenbHBIX
aNbJETUIOB: OKHUCJIEHUE CIHMPTOB, THUIpaTalus aneTuieHa. AIIETOH Kak

npeaACTaBUTCIIb KETOHOB. OcobenHocTu PC€aKun OKUCIICHUS allCTOHA

KapOoHoBble KHCIIOTBI. XHMMHUYECKHE CBONCTBA NPEAETbHBIX OJHOOCHOBHBIX
KapOOHOBBIX KUCIOT. OCOOEHHOCTH XUMHUYECKUX CBOMCTB MypPaBbUHOM KUCIIOTHI.
[Tonyyenne mpenenbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHUCIIOT: OKHCIIEHUE
QJIKAHOB, AJIKEHOB, NEPBUYHBIX CIUPTOB, albJAETUA0OB. Bricuine mpencibHble U

HeTpee/IbHbIe KApOOHOBBIE KHCIIOTHI

Crnoxuble »pupel U kupbl. CrnocoObl TMOMY4YeHHUS CIOXKHBIX 3(PHUPOB.
Obpatumocth peaknuu sTepuduxanuu. IIpuMeHeHne CcrIoOXHBIX >(QUPOB B
MUIIEBOW M NapProMepHON MPOMBIIIIEHHOCTH. JKUpBl Kak CII0KHbIE 3(GUpbI
TJIMIEpUHa ¥ BBICIIMX KapOOHOBBIX KHUCJIOT. XHUMHMYECKHE CBOWCTBA IKHPOB:
THJIPUPOBAaHUE, OKUCIEHUE. [HMIponu3, WiIM OMBUIEHHE, XUPOB Kak CHocod
MPOMBIIIICHHOTO TOJTYYEHUsl COJEH BBICIIMX KapOOHOBBIX KHMCIOT. MbLId Kak

COJIM BBICHIHNX Kap6OHOBI)IX KHUCJIOT

3.15

XUMUYECKHE CBOWCTBA TJIIOKO3BI: PEAKIUH C Yy4YyacTHEM CIHUPTOBBIX H




3.16

3.17

aJIBJICTUAHON TPYNI M MOJIOUHOKHCIIoe OposkeHue. [IpuMeHeHHe TIIOKO3bI, €€
3HAYEHHUE B KU3ZHEIACATCIBHOCTH OpranusMa. Jlucaxapuabl: caxaposa, ManbTo3a.
BoccranaBnuBaomuye M HEBOCCTaHABJIMBAIOIIME  aucaxapuabl. ['maponus
nucaxapunoB. [lonucaxapuiel: kpaxmai, rMKoreH. CTpoeHHE MaKpOMOJEKYJI
Kpaxmaja, IJIMKOIreHa W Le/UIoIo3bl. (DU3MYECKUE CBOMCTBA Kpaxmayia M
LEJUII0N03bl.  XMMHMYECKHE CBOMCTBA KpaxMmaja: TIMAPOJU3, KadyeCTBEHHAas
peakuus ¢ MOAOM. XHMMUYECKUE CBOMCTBA LICJUIIOJIO3bI: THMAPOJIN3, MOJIYYCHHE
3¢upoB LemwIono3bl. IloHATHE 00 HCKYCCTBEHHBIX BOJIOKHAX (BHCKO3a,

alleTaTHBIN MENK)

AMUHBI. AMHHBI KaK OPraHM4YE€CKUE OCHOBAHUS: PEAKLUU C BOJIOHM, KHCIOTaMH,
peakuusi TOpeHHs. AHWIUMH Kak TMPEACTaBUTENIb apOMAaTUYECKHUX aMHUHOB.
XUMHYECKHE CBOMCTBAa aHUJIMHA: B3aUMOJCIHCTBHUE C KHUCIOTaMH, OpOMHOI
BOJOM, okwucieHue. I[lodyyeHue aMUHOB aJKWIMPOBAHUEM aMMHAKa U

BOCCTAHOBJICHUEM HUTPOIIPOU3BOJHBIX YIITIEBOAOPOAOB

AMHUHOKUCIOTBL U Oenkh. AMHMHOKHCIOTHI Kak aM(oTepHble OpraHHYecKue
coequHeHusi. OCHOBHBIE AMHUHOKHCIOTBHI, OOpasyromue Oenku. XHUMHUYEeCKHue
CBOMCTBa OEJIKOB: TMAPOJIN3, JEHATypalUsl, KaYeCTBEHHbIE (LIBETHBHIC) pEaKLUU

Ha OenKu

3.18

3.19

CtpoeHue W CTPyKTypa TIOJIUMEPOB. 3aBUCUMOCTh CBOWCTB IOJIMMEPOB OT
cTpoeHHs: MoJyieKyJd. OCHOBHBIE CIOCOOBI TIONYUYEHHUS BBICOKOMOJEKYISIPHBIX
COCIMHEHMI: peaKIy MOJUMEpU3alui U TMOoJUKOoHAeHcanuu. Knaccudukanus

BOJIOKOH

###Par#H# nenTndukanns opraHMuecKux coeJMHeHn. Perenne

OKCIICPUMCHTAJIBHBIX 3a/la4 Ha paCliO3HaBaHNEC OPraHN4YCCKUX BCUICCTB

3.20

I'enermueckas CBA3b MCXKY KiIacCaMU OpPraHUYCCKUX COGI[I/IHGHI/Iﬁ

XUMHUS U KU3Hb

4.1

Xumusi B moBcenHeBHOHM xu3HU. [IpaBuna Oe3omacHoil pabOTBl C €IKUMH,

TOpHOYHMMU U TOKCUYHBIMU BCUICCTBAMU, CPCACTBAMU OBITOBOM XMMUHU

4.2

4.3

XUMHUS U 300pOBbE. XUMUS B MEAUIIMHE. XUMHS U CEITbCKOE XO3SIMCTBO. XUMHUS B
MIPOMBIIIIIEHHOCTH. XUMHS W JHEPreTHKa: MPUPOTHBIA U TMOMYyTHBIA HeTSHOM
rasbl, UX COCTaB M ucnonb3oBanue. CoctaB HehTH U € nepepaboTka (MPUPOIHBIC

HMCTOYHUKH yTIICBOJIOPOJIOB)

XUMHUA W JKOJOTUsl. XUMHUYECKOE 3arpsA3HEHHE OKpYKalolled cpenbl U €ro
nocnenctBus. Oxpana runpocdepsl, Mo4Bkl, arMochepbl, ¢haopbl U (GayHbl OT
XUMHYecKoro 3arpsizHeHus. IIpobimema OTX0J0B M MOOOYHBIX TPOIYKTOB.

AHLTepHaTI/IBHLIC HCTOYHHKH SHCPIruu

4.4

OGH_II/IG NpCACTABJICHUA O MPOMBIINUICHHBIX criocobax MOJIYUCHUS XUMHUYCCKHUX




BEILIECTB (HA IpUMEpPE MPOU3BOJICTBA aMMMAKa, CEPHOM KHUCIOThI). UEpHas u
uBetHas  metauryprus.  CTeks0 M CWIMKaTHas  MPOMBIIUICHHOCTD.

[Ipombinennass ~ opranudeckas  xumus. Cplpp€  ans  OpraHu4ecKoin

MIPOMBIIIJICHHOCTH
5 HH#Par##H# Tunbl pacy€THBIX 3a/1a4
#H##Par###PacuéTbl Macchl BEIIeCTBA WM 00BbEMA Ta30B 110 H3BECTHOMY
5.1 KOJIMYECTBY BEIIECTBA, MAcCe WM 00bEMY OJTHOTO U3 YYACTBYIOLIUX B PEAKIIUU
BELIECTB
5.2 ##HPar##H##Pacuérel TeruioBoro s exTa peakuu
5.3 ###Par###PacuéTbl 00bEMHBIX OTHOIIEHUHN T'a30B IIPU XUMUYECKUX PEAKIUIX
5.4 #i##Par###Pacuérel Maccel (00bEMa, KOTMYECTBA BEMIECTBA) MTPOTYKTOB
' pEaKiuu, eciiu OJJHO U3 BEIECTB IaHO B U30BITKE (MMEET MPUMECH )
55 #HH#Par###PacuéTbl MacCcOBOM WM 0OBEMHOM JTOJIM BBIX0/1a TIPOIYKTA PEAKIIMHI
' OT TEOPETHUYECKH BO3MOXKHOTO
###Par###Pacuérel Maccel (00BEMa, KOJTMYECTBA BEIICCTBA) POAYKTA PEAKIIUH,
5.6 €CJIM OJIHO M3 BEIIECTB JaHO B BUJE PACTBOpA C ONpeAeIEHHON MAaCCOBOM J0Iei
PacTBOPEHHOTO BEILIECTBA
5.7 ###Par###PacuéThl ¢ UICTIOTB30BAaHUEM MOHSATUN «MACCOBAsl IOJIS», «MOJIIPHAs
' KOHIEHTPALUsA», «PACTBOPUMOCTHY
##H#Par##H#HaxoxieHue MoJIeKyJIIpHON (pOpPMYJIbl OpraHUYECKOTO BEIECTBa 10
5.8 €ro MIOTHOCTH M MAaCCOBBIM JIOJISIM 3JIEMEHTOB, BXOJISAIIUX B €0 COCTaB, UM 110

MIPOTYKTaM CTOPAHMS



YYEBHO-METOJIMYECKOE OBECHEYEHUE OBPA30BATEJBLHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPUAJIBI 1151 VAEHUKA

» Xumus; 11 knacc. yrimyonennoe odyuenue Epemun B.B., Ky3emenko H.E., /IpoznoB A.A., u
np.; mox penakmnueii Jlynnna B.B. O01mecTBo ¢ orpaHHYeHHON OTBETCTBEHHOCTHIO «/[J[PODAY;

Axunonepnoe obmectBo «M3narensctBo «IIpocBemenuer»

METOANYECKHUE MATEPUAJIbI 1JIs1 YYUTEJIA

HpoznoB A.A. Ypoku xumuu B 11 kiacce. YriyOn€HHbl ypoBeHb. MeTOIMYECKOE TOCOOHE.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH UHTEPHET

biologychemistry-ege-free.cttentr.site
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