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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 Poccuiickoi
Oenepanun», TpeOOBaHMI K pe3ylbTaTaM OCBOCHHsS (enepalibHON  00pa3oBaTenbHON
nporpammel cpeanero obmiero obpaszoBanms(POIl COO), npencraBineHHbIX B DenepaibHOM
rocymaapcTBeHHOM obpa3oBatenbHoM craHgapre COO, ¢ yu€rom KoHuemniuu mpernogaBaHus
yueOHOoro mnpeamera «Xumus» B 00pazoBaTelbHbIX opraHuzauusax Poccuiickoit d®enepauuu,
pean3yIoIuX OCHOBHBIE 00pa30BaTENbHbBIE MIPOTPaMMbl, U OCHOBHBIX MoJiokeHUul «CTpateruu
pasBuTHusl BocniuTanus B Poccuiickoit ®enepanun Ha nepuon 1o 2025 roga» (Pacmopspkenue
[IpaButensctBa PO o1 29.05. 2015 Ne 996 - p.).

XuMmHUsl Ha YpoOBHE YIIyOJIEHHOTO M3Y4YEHHs 3aHMMAeT BaXXHOE MECTO B CHCTEME
€CTECTBCHHO-HAy4YHOro o0Opa3oBanus ydyammxcsa 10-11 xmaccoB. M3yuenue mpeamera,
peanuzyeMoe B YyCIOBHUSX AUPPEPEeHIUPOBAHHOTO, NPOPUIBHOTO OO0Y4YEHHS, IPU3BAHO
obecrieunTh 0011€00Pa30BATEIEHYI0 U OOMIEKYJIBTYPHYIO IMOATOTOBKY BBIITYCKHHUKOB IIIKOJIBI,
HEOOXOUMYIO JUIsl aJanTaldd UX K ObICTPO MEHSIOUIMMCS YCIIOBUSIM JKHU3HHM B COLIUyME, a
TakKe Ui MPOJOJKeHHs oOydeHHs B OpraHuzanusx mpodeccnoHambHOrO 00pa3oBaHUs, B
KOTOPBIX XUMHUS ABIISETCS OJHOU U3 MPUOPUTETHBIX AUCIHUILTUH.

B mporpaMMe no XuMuM Ha3Hau€HUE IMpeaMeTa «XUMUS» IMO0JydaeT MOAPOOHYIO
MHTEPIIPETALIMI0 B COOTBETCTBUU C OCHOBoOIoyararomumu nonoxenusmu Pr'OC COO o
B3aMMOOOYCIIOBJICHHOCTH LIeJeH, cofepKaHus, pe3yIbTaToOB 00yUeHHUs U TPeOOBAHUN K YPOBHIO
MOJATOTOBKUA BBIMTYCKHUKOB. CBUAETETHLCTBOM TOMY SIBISIOTCS CJEAYIOLIUE BBIMOJIHSIEMbIC
IPOTPAMMOii 110 XUMHH (QYHKIIHH:

e UH(POPMAIMOHHO-METOIMYECKAs, peaNn3alus KOTOpPOH oOecreynBaeT MOMyYeHHE
NpPEeCTaBICHUs O ILIEJsAX, COJAEepKaHUM, OOIel cTpareruu OOydeHus, BOCIUTaHUSA U
pa3BUTHS 00YyYalOIUXCsl CPEACTBAMU NpeIMeTa, U3y4aeMoro B paMKax KOHKPETHOTO
npodus;

e  OpraHM3allMOHHO-TUIAHUPYIOILAs, KOTOpass  NIpeayCMaTpUBAaeT  OIpENEleHUE:
OPUHIUIIOB  CTPYKTYPUPOBaHMUS M  IOCIEJOBATEIBHOCTH H3Y4YEHHUS y4eOHOro
MaTepHuaia, KOJUYECTBEHHBIX M KAuyeCTBEHHBIX €ro XapaKTEePUCTHK; IOAXOJO0B K
(OpMHUPOBAHUIO COAEPKATEILHOM OCHOBBI KOHTPOJII U OLIEHKH OOpa30BaTEIbHBIX
JOCTHXKEHUI 00ydYaroluxcsi B paMKaX MTOrOBOM arTecTalMd B (QopMe €IUHOro
roCy/IapCTBEHHOTO YK3aMEHa 110 XUMUHU.

[Tporpamma asst yriyOinE€HHOTO U3YYEHUS XUMHUH:

e YCTaHaBIIMBAET MHBAPUAHTHOE MPEIMETHOE CO/EepKaHKE, 00s13aTeIbHOE ISl U3YUEHUS
B paMKax OTAEIbHBIX  Hpoduiel, NpeIycMaTpUBaeT  paclpelelieHne U
CTPYKTYPUPOBAaHHUE €0 IO KJIACCaM, OCHOBHBIM COZEP>KaTEIbHBIM JIMHUSAM/pazesiaMm
Kypca,

e J1aéT MpUMEPHOE pacnpesiesieHne y4eOHOTO BPEMEHHU, PEKOMEHAYEMOT0 JUIsl U3YUEeHHS
OTJIEIbHBIX TEM;

e IpelaraeT MNPUMEPHYIO IOCIEA0BATEIbHOCTh HM3Y4YeHHS Y4eOHOro Marepuana c
Y4€TOM JIOTUKH ITIOCTPOEHMSI Kypca, BHYTPUIIPEAMETHBIX U MEKIIPEAMETHBIX CBS3EH;

e JaéT METOAMYECKYI0 HWHTEpIpeTaluio Ieledl Hu 3aJady H3yuyeHus NpeaMera Ha
yrayO0a€HHOM ypOBHE C y4€TOM COBPEMEHHBIX HMPHUOPUTETOB B CHUCTEME CpPEIHEro
o0rmiero oOpa3oBaHus, COJAEPKATEIBHON XapaKTePUCTUKU IUIAHUPYEMBIX pE3yJIbTaToOB
OCBOCHMS OCHOBHOH 00pa30BaTENIbHOM MPOTrpaMMBbl CPEIHEro odmero oOpa3oBaHUS
(JINYHOCTHBIX, METANPEAMETHBIX, MPEIMETHBIX), a TAK)KE C YYETOM OCHOBHBIX BHUJIOB



y4eOHO-TI03HABATENbHBIX JIEHCTBUI OOydarolerocss IO OCBOCHHUIO COJIEp’KaHUs
npeaMera.

[To BceM Ha3BaHHBIM MO3MLIMSAM B [pPOrpaMMe IO XUMHUU IIPEIyCMOTpPEHa
MPEEMCTBEHHOCTh C OOy4YeHHMEM XHMHUHM Ha YpOBHE OCHOBHOIO o00Iero ooOpa3oBaHus. 3a
npeleiaMu  yCTaHOBJIGHHOM MPOrpaMMON 1O XUMHUHM  00s3aTeNbHOM  (MHBapUaHTHOMN)
COCTABJISAIONICH CoAep KaHusl yaeOHOTO IpeaMeTa « XUMHUsD» 0CcTaéTcsi BO3MOXKHOCTh BBIOOpa ero
BapUaTUBHON COCTABJIAIOIIEH, KOTOpas JOJIKHA ONPEAEIATHCA B COOTBETCTBUM C HAIIPABICHUEM
KOHKPETHOTO MPpoduisi 00ydeHHUS.

B coorBerctBUM ¢ koHuentyalbHbIMH ToJoxkeHUssMH PI'OC COO o HazHaueHUH
npeaMeToB 0a30BOro U yriyOJaEHHOTO ypoBHEH B cucteme AuddepeHunpoBanHOro o0yueHus Ha
YPOBHE CpeIHero o0miero o0pa3oBaHUs XUMHs Ha YPOBHE YIIyOJIEHHOTO M3yUCHHs HAIpPaBJICH
Ha pealn3alyio MPEEMCTBEHHOCTH C MOCIHEAYIOIIUM 3TallOM IMOJYYEeHUS XUMHYECKOTO
o0pa3oBaHMsl B paMKaX M3y4YEHHUS CIEHUAIBHBIX €CTECTBEHHO-HAYYHBIX U XUMHYECKHX
JUCLIUIUIMH B By3axX M OpraHu3alusax CpeaHero npodeccuoHaibHOro oopaszosanus. B 31oil cszu
U3y4YeHHE TIpeAMeTa «XHUMHUS» OpPUEHTHUPOBAHO INPEUMYILECTBEHHO Ha pacUIMpeHue u
yrayOJaeHne TEeOpPeTHUYECKO W MPaKTUYECKOW TMOATOTOBKM OOYyYaroIIMUXCs, BbIOpaBIIMX
onpeAenéHHbli MpoQuiib 00ydeHHs, B TOM YHUCIE C MEPCHEKTUBOM MOCIENYIONIEro MOIyYeHHUs
XUMHUYECKOT0 00pa3oBaHUs B OpraHu3aiusax rnpodeccnoHaibHoro oopaszosanus. Hapsay ¢ atum,
B cBere TpeboBanmii @I'OC COO K TuIaHUpPYEeMBIM pe3yJibTaTaM OCBOCHHS (eaepabHON
0o0pa3oBaTeNbHOIl MPOrpaMMbl CpeJHEro OO0IIero 0O0pa3oBaHUs W3YyUYEHHE IMpeaMeTa «XUMHUD»
OPHEHTUPOBAHO TAKXKE HA PELICHHUE 3a/1a4 BOCIIUTAHUS U COLIMAILHOTO Pa3BUTH 00 y4aroIInXcs,
Ha (OPMUPOBAHKE Yy HUX OOIIEUHTEUIEKTYaIbHBIX YMEHHUM, YMEHUH paliioHaIn3aluu y4eOHOTo
Tpyaa © O0OOOHmIEHHBIX CHOCOOOB  JIEATENIHOCTH, WMEIOINX  MEXKIUCIHUILTHHAPHBIH,
HaJMIPEIMETHBIN XapakTep.

CocrapnsromuMu npeaMera «XUMHUs» Ha YPOBHE YIIIyOJNEHHOTO M3y4YeHMs SBISIOTCA
yriyonéHabie Kypcel — «Oprannueckas xumus» u «OOmas u HeopraHnuyeckas xumus». [Ipu
OTpe/ieNIeHUU TOJIX0J0B K OTOOPY U CTPYKTYpPHOH OpraHM3alMM COAEpkKaHHs 3TUX KypCOB B
nporpaMMe Mo XMMHHM 3a OCHOBY NpHUHATHI nojioxeHuss GPI'OC COO o pazanuusx 6a3o0Boro u
yri1yOnE€HHOTO YPOBHEH U3yUYeHHUs IpeaMeTa.

OcHoBy coaepxaHusi KypcoB «Opranuueckas Xumus» U «OOmas v HeopraHuyeckas
XUMUSD COCTABJIIET COBOKYIMHOCTh IMPEIMETHBIX 3HAHUI M YMEHUH, OTHOCSIIUXCS K 0a30BOMY
YPOBHIO M3y4Y€HHUs INpeAMeTa. JTa CHCTEMa 3HAaHUHM IOJIydaeT ONPEIECIIEHHOE TEOPETHUYECKOE
JIOTIOJTHEHWE,  TO3BOJISIOIIEE  OCO3HAHHO  OCBOMTH  CYHIECTBEHHO  OonbpmMi  00BEM
¢dakrosornueckoro marepuana. Tak, Ha yriyOJ€HHOM ypOBHE M3ydeHUs MpeaMmeTa obecriedeHa
BO3MOXXHOCTh 3HAQUUTEIBHOTO YBEIUYEHHUS 00bEMAa 3HAHUM O XUMHUYECKUX DJEMEHTaX U
CBOWCTBaX UX COEJMHEHUH Ha OCHOBE PACIIUPEHUS U YIIIyOJCHHs MPEACTABICHUNA O CTPOCHUU
BEIIIECTBA, XUMHUECKOW CBA3M M 3aKOHOMEPHOCTSIX MPOTEKaHMs peakiii, pacCMaTpHUBaeMbIX C
TOYKH 3pEHUS] XUMUYECKONH KUHETHKU U TEPMOJMHAMUKHU. V3yueHue rnepruoguueckoro 3akoHa u
[lepuoanueckoit  cucTeMbl  XMMHUYECKMX  DJIEMEHTOB  0Oa3upyercsi Ha  COBPEMEHHBIX
KBaHTOBOMEXAaHMUECKUX MPEJCTABICHUSIX O CTPOCHUU aToMa. XUMHUYECKasi CBSA3b OOBACHIETCS C
TOYKU 3pEHHs] DPHEPreTHYECKHUX HM3MEHEHUH mnpu e€ oO0pa3oBaHMM M pa3pyLICHUH, a TaKxkKe ¢
TOYKH 3pEHUs MexaHu3MoB e€ oOpa3zoBaHus. M3yueHue THNOB peakuil JOMOJHAETCS
(dbopMUpOBaHKEM IPEACTABICHUHN 00 AMEKTPOXUMUYECKUX MPOIECCaX U AIEKTPOIJIN3E PacIlIaBOB
U PAcTBOPOB BEIIECTB. B Kypce opraHMYeckod XMMHM INpPU PACCMOTPEHHH pEaKLMOHHON
CIOCOOHOCTH COCMHEHUH yensieTcsi oco00oe BHUMaHHE BOIpocaM 00 3IeKTPOHHBIX 3(dekTax,
0 B3aUMHOM BIIUSIHUU aTOMOB B MOJIEKYJIaX U MEXaHU3MaX peaKiuil.



Oco0oe 3HayeHHe UMEET TO, YTO Ha COJIep)KaHHWE KYypCOB XMUMHH YTITyOJIEHHOTO YpOBHS
U3yYeHHs Ui KJIACcCOB oOIpenenéHHoro mnpoduis (rJaBHBIM 00pa3oM Ha HMX CTPYKTYypy H
XapakTep JOMOJIHEHUH K 00IIel cucTeMe MpeIMeTHBIX 3HaHUil) OKa3bIBAIOT BIMSHUE CMEKHBIC
npenMeTsl. Tak, Hampumep, B COAEpPKAHMM MpeAMeTa sl KIACCOB XHMHUKO-(hH3MYecKOro
npoduist 00JBIIIOE 3HAYCHUE OyIyT MMETh JIEMEHTHI y4eOHOTro Marepuajia Mo oOmeld XUMUU.
[Ipy w3ydeHum mnpeaMeTa B JaHHOM CiIydae akKIEHT OyAeT ciaelaH Ha OOIIHOCTh METOOB
MO3HAHUs, OOIIHOCTh 3aKOHOB M TEOPHH B XUMHH U B (PU3HMKE: aTOMHO-MOJICKYJISIpHAS TEOPHS
(MonexynsipHas Teopus B (U3MKE), 3aKOHBI COXPAaHEHUS MacChbl U DHEPIUH, 3aKOHBI
TEPMOJIMHAMUKH, FIEKTPOJIN3A, IPEACTABICHUS O CTPOCHUH BEIIECTB U APYTOE.

B 10 xe Bpems B coiep)kaHUM IpeaMeTa sl KIIACCOB XMMHKO-OHOIOTUYECKOTO TPOhIIs
OonbIIMid yACTBHBI Bec OyaeT UMETh OpraHWYecKas XUMHsS. B 3TOM ciydyae mpenocTaBisieTcs
BO3MOXXHOCThH Jis 0oJiee 00CTOSTENIbHOTO PACCMOTPEHUSI XUMUYECKON OpraHu3alluu KJIEeTKU KaK
OMOJIOTUYECKONW CHCTEMBbI, B COCTaB KOTOPOW BXOIST, K MPUMEpPY, TaKue CTPYKTYpHbIE
KOMITOHEHTBI, KaK JIMIHbI, O€JKH, YTJIeBOJbI, HYKJIEUHOBBIE KUCIOTHI U Apyrue. [Ipu stom
3HaHMUSI O COCTABE M CBOMCTBAX IPEICTABUTENIEH OCHOBHBIX KJIACCOB OPraHMYECKHX BEILLECTB
CIIy’KaT OCHOBOM JJIsl U3YYEHHUS CYIIHOCTH MPOLIECCOB OTOCHHTE3, TbIXaHUS, MUIIEBAPECHHUS.

B mnnane QopmupoBaHUs OCHOB HAay4HOTO MHPOBO33PEHHUS, OCBOEHHUS OOIIEHAyYHBIX
METO/IOB TIO3HAHUSA U OIbITA MMPAKTUYECKOT0 MPUMEHEHUSI HAYYHBIX 3HAHUHN W3yUYeHUE MpeameTa
«Xumusi»y Ha yriayOn€HHOM YpOBHE OCHOBAHO HAa MEXKIPEAMETHBIX CBS3SX C Y4COHBIMU
npeIMeTaMu, BXOAAIIMMU B COCTaB MpeIMEeTHBIX o0nactell « EcTecTBeHHO-Hay4HbIE IPEAMETHD,
«Marematuka u uHpopMaTHKa» U «Pycckuii A3bIK U TUTEpATYpay.

[Tpu uzyueHun ydyeOHOro mnpeamera «XUMHs» Ha YIIIyOJIEHHOM YPOBHE TakKe, Kak Ha
YPOBHE OCHOBHOTO M CpemHero oOmero oOpa3oBanus (Ha ©0a30BOM YypOBHE), 3amaueit
MEPBOCTENEHHONW 3HAYMMOCTH SBJseTcs (OpMHpOBaHHE OCHOB HAyKHM XUMHUHU Kak o01acTu
COBPEMEHHOTO €CTECTBO3HAHUSA, NPAKTUYECKON JIE€ATEIbHOCTH YEJIOBE€KA W OJHOTO W3
KOMIIOHEHTOB MHUPOBOW KyJbTyphl. Pemienue 3Toil 3amaun Ha yriayOiaE€HHOM ypOBHE M3y4YeHUS
npeaMeTa npeArnosaraeT pealu3auio Takux LeeH, Kak:

e (QopmupoBaHUE MPEICTABICHUN: O MaTEpUAIHLHOM €IUHCTBE MHUPA, 3aKOHOMEPHOCTSIX

Y M03HABAEMOCTH SIBJIEHUM MPUPOJIbI, O MECTE XUMUHU B CUCTEME €CTECTBEHHBIX HAYK U
e BeAyleill poiu B 00ecleYeHUH YCTOMUMBOIO pa3BUTHUS YEIOBEYECTBA: B PEIICHUU
npo0JieM SKOJIOTMYECKOM, SHEPreTUYecKol M MUIIEBOM O€30MacHOCTH, B Pa3BUTUU
MEIUIMHBI, CO3JaHUM HOBBIX MAaTEpPHAIIOB, HOBBIX HCTOYHUKOB JSHEpPrUHU, B
o0ecrieueHnH paloHaIbHOIO MPUPOJONOIB30BaHMUS, B (dhopMupoBaHUU
MHUPOBO33PEHUS U 00IIEH KyIbTyphl YEJIOBEKA, a TAKKe IKOJIOTHYECKH 000CHOBAHHOTO
OTHONIEHMSI K CBOEMY 3/10POBbIO U MPUPOJAHOMN CpEIE;

e OCBOCHHME CHCTEMbl 3HAaHUH, JEXKalUMX B OCHOBE XUMHYECKOW COCTaBIISIOIICH
€CTECTBEHHO-HAYYHOW KapTHHBI MHpa: (yHIaMEHTAIBHBIX TOHSTUN, 3aKOHOB U
TEOpUN XHWMHHU, COBPEMEHHBIX IPEACTAaBICHUII O CTPOEHHWH BEIIECTBA Ha Pa3HbIX
YPOBHSIX — aTOMHOM, HMOHHO-MOJIEKYJISIPHOM, HaJMOJIEKYJIIPHOM, 0
TEPMOJIMHAMUYECKUX W KHUHETUYECKHUX 3aKOHOMEPHOCTSAX MPOTEKAHUSI XUMHUYECKUX
peakiuii, 0 XUMHUYECKOM PaBHOBECUHU, PACTBOPAX M JUCIEPCHBIX CUCTEMaX, 00 00X
HayYHBIX TPUHIUIIAX XUMHUYECKOTO ITPOU3BOJICTBA;

e (QopmupoBaHue y O0OyYaromMXCS OCO3HAHHOTO IOHMMAaHHSA BOCTPEOOBAHHOCTH
CUCTEMHBIX XHMHUYECKUX 3HAHUH JUisi OOBSCHEHHWS KIIOYEBBIX HUACH U mpobiem
COBPEMEHHOW XWUMHUU, ANl OOBSCHEHUS W TPOTHO3UPOBAHUS SIBICHUN, WMEIOIINX
€CTECTBEHHO-HAYYHYI0 MPHUPOAY; TPAMOTHOIO peEHIeHHUs MpoOJeM, CBSA3aHHBIX C



XMMHEH, TMPOTHO3UPOBAHMS, AaHAIM3a W OLEHKH C TO3UIUA HKOJOTHYECKOU
0e30MacHOCTH TMOCJEICTBUI OBITOBOM M MPOU3BOJACTBEHHOMN IEATEIHLHOCTH YEJIOBEKA,
CBS3aHHOH C XHMMHYECKHM TIPOM3BOJCTBOM, HCIIOJIb30BAHHEM | MepepadoTKO
BEIIIECTB;

yrayOjaeHre MpelCTaBICHU O HAy4YHBIX METOJAaX MO3HAHMS, HEOOXOAMMBIX JUIS
nproOpeTeHus] YMEHHI OpUEHTHPOBATHCS B MUPE BEIIECTB U OOBICHEHNUS XUMUYECKIX
ABJICHUM, MMEIIUX MECTO B IPUPOAE, B IPAKTUYECKOW JCATEIBHOCTH U
MOBCE/IHEBHOM JKHU3HH.

B 1nmane panus3anun IE€PBOOYECPCIHBIX BOCIIMTATCIBHBIX MW Pa3BHBAIOIINUX (bYHKI_II/Iﬁ

I[EIOCTHOM CHUCTEMBI CPEIHEro oO0IIero oOpa3oBaHMs MPH WU3YyUYCHHUH IMPeaMeTa «XUMHS» Ha
yTIy0IEHHOM YPOBHE 0COOYIO aKTyalbHOCTh MIPHOOPETAIOT TaKKE TSN U 3a/1a4H, KaK:

BOCIIUTaHHE YOCKACHHOCTH B TII03HABAEMOCTH SIBICHUH NPHUPOJbI, YBAKCHHS K
npoIeccy TBOpYECTBA B OOJIACTH TEOPETHYECKMX W NPUKIAJHBIX HCCICIOBAHUN B
XUMHUH, GOPMUPOBAHNE MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUSA HAYKU;

pa3BUTHE MOTUBAIMK K OOYyUYEHHIO M MO3HAHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO U
CaMOBOCIIUTAHHUIO Ha OCHOBE YCBOCHHS OOIICUYEIIOBEUSCKUX IIEHHOCTEIH;

PasBUTHUC IIO3HABATCIIbHBIX HHTCPCCOB, HHTCJUICKTYaJIbHBIX )41 TBOPYCCKUX
criocoOHOCTeN o0ydarommuxcs, (GOPMUPOBAHHE Y HUX CO3HATEIHLHOTO OTHOIICHUS K
caMoOOpa30BaHUI0 M HENPEPHIBHOMY OOpAa30BAaHHMIO KaK YCJIOBUIO YCICIIHOW
npoeCCUOHATPHON M OOLICCTBEHHOW AESTEIbHOCTH, OTBETCTBEHHOTO OTHOIICHUS K
CBOEMY 37I0POBBIO M OTPEOHOCTH B 3J0POBOM 00pa3e KU3HU;

(dopMUpOBaHHE YMEHMM W HABBIKOB Pa3yMHOIO IPUPOAOIOJIB30BAHUS, Pa3BUTUE
DKOJIOTMYECKON  KyJNbTypbl, TNPUOOpPETEeHHE  OMbITa  OOIIECTBEHHO-TIONE3HOU
HKOJIOTMYECKOH J1eATETHbHOCTH.

OO01ee YUCIIO YacoB, MPEIyCMOTPEHHBIX IS HM3yYEHUS XUMHUHM Ha YIrIyOJCHHOM YPOBHE
cpennero oOmiero obpaszoBanusi, cocrabiser 204 ygacoB: B 10 xmacce — 102 yaca (3 ydaca B
Hezeno), B 11 kmacce — 102 gaca (3 vaca B Hezento).



COJAEP)KAHUE OBYYEHUA
10 KJIACC

OPI'AHUYECKASA XUMUA

TeopeTnyeckue 0CHOBbI OPraHUYeCKOl XUMMH.

[IpenMer u 3HaUYeHHE OpPraHUYECKONM XHWMHUH, NPEICTaBICHHE O MHOroodpasuu
OPraHUYEeCKUX COCIUHECHUM.

DJEKTPOHHOE CTPOCHHME aToMa YIJIEpojaa: OCHOBHOE U BO30YKIEHHOE COCTOSHUS.
BasieHTHBIE BO3MOXHOCTH aToMa yriepoja. XMMHUUYECKasl CBSA3b B OPraHUYECKUX COCIMHEHHMSX.
Tunsl rubpuau3anuu aTOMHBIX opOHTaneil yriaepoaa. MexaHu3Mbl 00pa3oBaHUsl KOBAJCHTHON
cBsi3U (OOMEHHBIN M JIOHOPHO-AKIENTOPHBIN). THIIBI MepeKpbIBaHUs aTOMHBIX OpOUTAJICH, G- U
n-cBsizu. OnuHapHas, JABOMHAs M TpoilHast cBA3b. CrocoObl pa3pbiBa CBSI3eH B MOJIEKYJax
opranuueckux BemecTB. [lonstue o cBOOOHOM paauKaie, Hykieopuie u AeKTpoduie.

Teopust crpoeHust opraHudyeckux coeauHeHnii A.M. byrtinepoBa u coBpeMeHHbIE
IIPEJICTABJICHUS O CTPYKTYPE MOJIEKYJl. 3HaU€HNE TEOPUU CTPOEHUSI OPraHMUECKUX COEIMHEHUN.
Monekynsipble ¥ CTPYKTypHble Gopmyisl. CTpykTypHbIE (DOpPMYIIBI pPa3sTUYHBIX BHJOB:
pa3BEpHyTas, COKpall€HHas, cKeyneTrHas. M3omepusa. Bunbl wu3omepun: CTpyKTypHas,
MPOCTPAHCTBEHHAs. JNEKTpPOHHBIE J(PGEKThl B MOJIEKyJaX OPraHUYECKUX COCIUHEHUN
(MHIYKTUBHBIA M ME30MEPHBIN dPPEKTHI).

[Ipencrasnenue o kiaccupuKauu opraHu4ecKux BemecTB. [lonsTre o GyHKIMOHATBHON
rpynme. 'omonorus. I'omonoruueckue psasl. CucremMarnueckass HOMEHKJIATypa OPraHMYeCKUX
coenuaeHuit (IUPAC) u TpuBHaibHbIC Ha3BaHUS OTACIIBHBIX MPEICTABUTEIICH.

OcoOenHocT M KiIacCUpUKalusg  OpraHmdyeckux  peakuuil.  OkuciauTenpHO-
BOCCTAHOBUTEJIbHbBIE PEAKIIMH B OPraHUYECKONH XUMHUHU.

OKCIEpUMEHTAJIBHBIE METOJIbI M3YYEHHs BEUIECTB M UX NPEBPAILEHUIN: O3HAKOMIIEHUE C
o0pa3liaMu OpraHMYEeCKUX BEIIECTB M MaTepualaMd Ha MX OCHOBE, OMBITHI 1O MPEBPALICHUIO
OpraHMYECKHUX BEUIECTB MpH HarpeBaHuM (IJIaBiIeHHE, OOYyIIMBaHME M  TOPEHHE),
KOHCTPYUPOBaHUE MOJIEJIEN MOJIEKYJI OPraHU4YE€CKUX BEIIECTB.

Yraesoaopoasl.

Anxanbl. ['omonoruueckuil psiji aakaHoB, oOmas (GopMyia, HOMEHKIATypa U HU30MEpHUs.
DJIEKTPOHHOE M TIPOCTPAHCTBEHHOE CTPOEHME MONEKYJ aJIKAHOB, SP>-TMOPUIM3AIMS ATOMHBIX
opOuTaneit yriepoja, 6-cBsi3b. OU3HUEeCKue CBOMCTBA ATKAHOB.

XvMHYEeCKHe CBOWCTBA aJIKAaHOB: PEaKLUU 3aMEIIeHMs], N30MEpU3aLIH, JETUIpUPOBaHMUS,
LIUKIU3alluy, MHpOJIM3a, KpEeKuHra, ropeHus. IlpeacraBmeHue o MexaHM3ME peakuuid
paZiuKaJIbHOTO 3aMEIICHHUS.

Haxoxnenue B mpupojie. CriocoObl OMyueHus: U IPUMEHEHHE aJIKaHOB.

[uxnoankanel. O6mas Gpopmyna, HOMEHKIAaTypa u u3oMepusi. OCOOEHHOCTH CTPOCHHS U
XUMHUYECKHX CBOMCTB MabIX (IMKJIOMPOMNAH, LHMKJIOOYTaH) M OOBIYHBIX (IIMKJIONEHTaH,
IIUKJIOT€KCaH) HUKIoaIKaHOB. CrOocOoOBI MOMYUYeHUs U IPUMEHEHUE LUKIIOAIKAHOB.

Anxkensl. 'omonorndeckuil psj aikeHoB, oOuias Gopmysa, HOMEHKIATypa. DIEKTPOHHOE
¥ TIPOCTPAHCTBEHHOE CTPOSHHE MONEKYT aJKEeHOB, SP>-THOpHAM3AaIMs aTOMHEIX opOuTaneit
yriaepojaa, 6- U n-cBa3u. CTpyKTypHas U reoMeTpuueckas (Iuc-Tpanc-) uzomepus. Ousznueckue
CBOMCTBA aJKEHOB. XMMHYECKHE CBOMCTBA: pPEAKLUH IPUCOCAVHEHMS, 3aMEIICHHUS B O-
MOJIO’)KEHUE TPU JIBOMHOM CBSI3M, MOJMMEpHU3aluu U OKucieHus. lIpaBuno MapkoBHHMKOBA.
KauecTBeHHble peakiyu Ha ABOMHYIO CBA3b. CIIOCOOBI MOTYYEHHS U TPUMEHEHNE aIKEHOB.



Ankamuensl.  Knmaccudukammss — ankagueHoB — (CONpsDKEHHBIE,  M30JIMPOBAHHBIE,
Kymynupoganuvie). (OCOOEHHOCTH  DIEKTPOHHOTO CTPOCHUS W XMMHUYECKHX CBOWCTB
conpsikEHHBIX ueHoB, 1,2- u 1,4-npucoeaunenue. llomumepusanus conpspKEHHBIX JUEHOB.
CniocoOblI MosTy4eHus U IPUMEHEHHUE allKaIueHOB.

Ankunbl. 'oMonorudeckuil psii ankuHoB, oOmas GopMmyia, HOMEHKIATypa U U30MEpHs.
DJEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ aJIKHMHOB, SP-THOPHAM3ALMUS aTOMHBIX
opOutaneit yriepona. dusmyeckue CBOMCTBA aJKMHOB. XHWMHUUYECKHE CBOMCTBA: pPEAKIUU
MPUCOECIUHEHHMS, TUMEPU3ALMN U TPUMEPHU3aLUU, OKUCIEHUsA. KUCIoTHbIE CBOICTBA QJIKHUHOB,
UMEIOLINX KOHIIEBYIO TPOWHYIO CBs3b. KauecTBeHHBIE peakiMi Ha TPOilHYI0 CBs3b. CrocoObl
MIOJIy4Y€HUs] U IPUMEHEHUE aJIKUHOB.

Apomarudeckue yrieBoopoabl (apeHsr). ['omomornueckuii psja apeHos, oomas Gopmyna,
HOMEHKJIaTypa U U30Mepus. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJIbl OeH30J1a.
Ou3nyecKkue CBOWCTBA apeHOB. XMMHUYECKHE CBOMCTBAa O€H30Ja M €ro roMoOJOrOB: PEaKIuu
3aMelleHus] B OEH30JIbHOM KOJIbLIE M YTJIEBOJOPOAHOM paguKaje, Peakuu MPUCOCTUHEHMUS,
OKHCIIEHHE TOMOJIOTOB OeH3omna. Ilpeacrasienne 00 OpUEHTHPYIOMIEM JIEHCTBUN 3aMEeCTUTEINCH
B OCH30JILHOM KOJIbIIE Ha MpPUMEpE aJKUIbHBIX PAJAMKAIOB, KapOOKCUIBHON, TUAPOKCUIHHOMH,
aMUHO- U HUTPOTPYIIBI, aTOMOB rajaoreHoB. OCOOEHHOCTH XHMHUYECKHUX CBOICTB CTHpOJIA.
[Tonmumepuszamuss  ctuposna. CrHocoObl  MOJyuYeHUST U NPUMEHEHHE  apoMaTHYeCKHUX
YTJIEBOIOPOIOB.

[Tpuponnsrii ra3. IlomyTtabie HedTsHBIe Ta3bl. HedTh u e€ mpoucxoxaenue. KameHHbIN
yroib ¥ OPOAYKTHI ero mnepepadotku. CrnocoObl mepepaboTku HePTH: MEeperoHka, KPEeKUHT
(TepMHUYECKHA, KaTAIMTUICCKHI), puGopMuHT, upoiu3. [Ipoaykrel nepepabotku HedTH, WX
MIPUMEHEHHUE B MPOMBIIIJICHHOCTH U B OBITY.

['eneTnueckasi CBA3b MEXAY Pa3IMYHBIMU KJaccaMH YTJI€BOJOPOJIOB.

ONEKTPOHHOE CTPOEHHUE TaJIOrEHIIPOM3BOAHBIX YIJIEBOJOPONOB. Peaknuu 3amerieHus
rajJloreHa Ha THAPOKCOTPYIITy, HUTPOIpYMIy, LHAHOTPyMIy, aMmuHorpymmy. [leiictBue Ha
TaJIOTEHIIPOU3BOJIHBIE  BOJHOTO MW  CHOUPTOBOrO pacTBopa wiénoun. B3aumonelictBue
JUTAJIOT€HAIKAHOB C MarHueM M LMHKOM. [IOoHsTHE O MeTamoOpraHM4YecKUX COEIUHEHMSX.
Hcnonp30BaHre TallOTEHIIPOU3BOJIHBIX YTJIEBOJOPOJOB B OBITY, TEXHHUKE U TIPU CHUHTE3E
OpraHMYECKUX BEIIECTB.

OKCHepUMEHTAJIbHbIE METOJbl H3Y4YEHHMs BEIIECTB M MX IMPEBPALECHUIN: H3y4YeHUE
bu3MYECKUX  CBOWMCTB  YITIEBOJAOPOJOB  (pacTBOPUMOCTH),  KAueCTBEHHBIX  PEaKIIUil
YIJIEBOAOPOAOB Pa3IMYHbIX KJIACcCOB (0OeciBeunBaHUE OPOMHONM MJIM MOIAHOM BOJBI, pacTBOpa
NepMaHraHata Kajusi, B3alMOJCICTBHE aleTHIeHa C aMMHauyHbIM pPAacTBOPOM OKCHJIA
cepebpa(l)), kauecTBeHHOE OOHaApyXEHHE yTIEpo/ia U BOJAOPOJa B OPTraHWYECKHUX BEIIECTBAX,
MOJly4eHHE STWJICHA U M3Y4YEHHE €ro CBOMCTB, O3HAKOMJICHHWE ¢ KoJuleKiusmu «HedTb» u
«Yromb», ¢ oOpa3lamMu TIUIACTMACC, KAay4yKOB U PE3UHBI, MOJICIUPOBAHHE MOJIEKYI
YTJIIEBOJIOPOOB U TaJOTEHIIPOU3BOIHBIX YIIIEBOAOPOIOB.

Kucaopoacoaep:xanue oprannyeckme coeiMHeHus.

[IpenenpHble OAHOATOMHBIE CHUPTHL. CTpoeHHE MOJEKyNl (Ha MpUMEpe METaHoJa H
sTanona). ['omonornyeckuit psia, obmias popmyia, H30Mepus, HOMEHKJIATypa U KIacCU(pUKAIIUA.
®u3nyeckue CBOICTBA NPENENbHBIX OJHOATOMHBIX CHHUPTOB. BomopoaHble CBS3UM MeEXIy
MOJIEKYJJaMH  CHUPTOB. XHUMHYECKHE CBOMCTBAa: peaklUUHd 3aMeLIeHHs, Jerujparalu,
OKHUCIIEHUs1, B3aUMOJIEICTBUE C OPraHMYECKUMU U HEOPTraHUYECKUMU KucioTtaMu. KauecTBeHHas
peakuusi Ha OJIHOATOMHbIE CHUPTHI. [[eficTBUE 3TaHONa M METaHOJIA HA OPraHM3M YeJOBEKa.
CrniocoObl MoTy4eHus U IPUMEHEHUE OJTHOATOMHBIX CIIUPTOB.



[Ipocteie 3¢upsl, HOMEHKIaTypa U u3oMepus. OcOOCHHOCTH (PU3MUECKUX U XUMHUYECKUX
CBONCTB.

MHOroaroMHble CHHUPTHI — 3TUJICHTVIMKONIb U TAULEpUH. DU3HUECKUE U XUMHUYECKHUE
CBOMCTBA: pEaKIMU 3aMEUICHUs, B3aUMOJECUCTBHE C OPraHMYECKMMU M HEOPraHUYECKUMU
KHCJIOTaMH, KaueCTBEHHAsl peaklyusi Ha MHOroaTOMHbIe cnupThl. [IpeacTaBienne o mMexaHusme
peakuuii HyKJIeoQpuIbHOTrO 3aMelienus. JlefictBue Ha opranusM 4enoBeka. CriocoObl MOTyUYeHUs
Y IPUMEHEHNE MHOTOATOMHBIX CITUPTOB.

®enon. CTpoeHne MOJIEKyJIbl, B3aMMHOE BIUSHUE THIPOKCOTPYIIBI U OEH30JIBHOTO SIpA.
®usnveckue cpoiictBa (peHosa. OCOOEHHOCTH XUMHUYECKHX CBOMCTB (eHona. KauecTBeHHBIS
peakimu Ha Qeron. TokcmdHocTh (enona. CrocoObl MONMydeHHWs W MpUMEHEHHe (eHoa.
®denonopManbaeTHAHAS CMOJIA.

KapOoHuibHble COETUHEHUS — aIbJerubl M KETOHbl. JEKTPOHHOE CTPOCHUE
KapOOHWJIBHON Tpymmbl. ['oMonoruueckue psAapl anbAETHAOB W KETOHOB, o0mas ¢dopmyina,
M30MEpPUSl M HOMEHKJarypa. PU3MYECKue CBOMCTBA ajbJETMI0B M KETOHOB. XUMHUYECKHE
CBOICTBa aNbJErW0B M KETOHOB: peakuuu mpucoeAuHeHus. OKHCIEeHUE allbJIernJioB,
KaueCTBEHHbIE peakluHu Ha anpieruibl. CrocoObl MOMyueHUs M MPUMEHEHHE albJETHIOB U
KETOHOB.

OMHOOCHOBHBIE TIpeaeNbHbIe KapOOHOBBIE KUCIOTHL. OCOOCHHOCTH CTPOCHHUS MOJEKYJ
KapOOHOBBIX KHCIOT. M3omepust m HoMeHKJarypa. (DHU3MYECKHE CBOWCTBAa OJHOOCHOBHBIX
IpelenbHBIX KapOOHOBBIX KHUCIOT. BOmOpoaHBIE CBS3M MEXAYy MOJEKYyJIaMHU KapOOHOBBIX
KUCTIOT. XUMHUYECKUE CBOMCTBA: KHUCIOTHBIE CBOICTBa, peakius STepuduKaiuu, peakiuu C
y4acTHEM YTJIEBOJOPOAHOTO paaukana. OCOOEHHOCTH CBOWCTB MypaBbUHOM KUCIOTHI. [loHsATHE
0 IIPOM3BOJHBIX KapOOHOBBIX KHCIIOT — CJIOXKHBIX 3pupax. MHOrooopasue kapOOHOBBIX KHUCIIOT.
Oco0eHHOCTH CBOWCTB HEMpeNebHBIX U apOMAaTHYECKHX KapOOHOBBIX KHCIIOT, TUKAPOOHOBBIX
KHUCIIOT, THAPOKCUKApOOHOBBIX KucCHOT. [IpencraBuTenu BhICHIMX KapOOHOBBIX KHCIOT:
CTeapuHOBas, MAJbMUTHUHOBAS, OJICUHOBAs, JUHONEBAs, JUHONEHO8As KHUCIOThl. CrocoObl
MOJIyYEHUS U IPUMEHEHUE KapOOHOBBIX KUCIIOT.

Crnoxublie »¢upsl. ['oMonornueckuit psa, odmas Gopmymna, u3oMepus U HOMEHKIATYpA.
®u3nyecKue U1 XMUMHUECKHE CBOMCTBA: THAPOJIN3 B KMCIION U IIETIOYHOU Cpejie.

Kupsl. Ctpoenue, ¢puznueckue U XMMHUYECKHE CBOMCTBA YKUPOB: TMIPOJIU3 B KUCIOH U
1ienouHoi cpene. OCOOEHHOCTH CBOWCTB KUPOB, COJEPKAIIMX OCTATKH HETIPEAEIbHBIX KUPHBIX
KHUCIIOT. JKUpbI B IPUPO/IE.

MBpLTa Kak COJIM BBICIIUX KAPOOHOBBIX KUCIIOT, X MOIOIIEE JCHCTBHE.

OO6mass xapakTepucTuka yriaeBoaoB. Kiaccudukauus yrieBogoB (MOHO-, AH- H
noymcaxapuasl). MoHocaxapuapl: TJIIOKo3a, (pyKTo3a, TajliakTo3a, pubo3a, ae30Kcupubo3a.
dusnyeckue CBOMCTBA MU HaxoxzaceHue B npupone. PorocuHTe3. XHUMHYECKHE CBOMCTBA
[JIIOKO3Bl:  PEAKIUMU C YYaCTUEM CIHMPTOBBIX M aJbJACTMJHOM TpYII, COUPTOBOE U
MOJIOUHOKHCHO0e OpoxeHue. IlpuMeHeHue TIIOKO3bI, €€ 3HAU€HHWE B IKU3HEAESTEIbHOCTU
opranu3ma. Jlucaxapuisl: caxaposa, MajbTo3a M JakTo3a. BoccraHaBiauBaiouye U
HEBOCCTAHABIIMBAIONIME aucaxapunbl. ['maponus aucaxapuiaoB. HaxoxxneHue B mpupoje u
npumeHenue. [lomucaxapunpl: Kpaxmaji, TJIIMKOT€H M 1esuniosio3a. CTpoeHHe MaKpOMOJIEKYII
Kpaxmaja, TJIMKOTeHa U LeJuiosio3pl. dui3nueckue CBOICTBA Kpaxmajga M IEJUTI0JI03bI.
XUMHYECKUE CBOMCTBA Kpaxmaja: THMAPOJIW3, KAYECTBEHHAs PEaKIus C HOJOM. XHMHUYECKHE
CBOICTBa IEIITIOI03bI: TUAPOIIN3, TTOTyYeHHE dPUPOB 1eUTI0N03bl. [IoHATHE 00 HCKYCCTBEHHBIX
BOJIOKHAX (BHCKO03a, alleTaTHBIN MIENK).



DKCrepUMEHTAIbHBIE METOJbl M3YyYEHHUsl BEIIECTB U HMX IPEBpALllEHUI: pacTBOPHUMOCTh
pa3jIMyYHBIX CHUPTOB B BOJAE, B3aUMOJAEWCTBUE JTAHONA C HATPUEM, OKHUCIIEHHE 3THUIIOBOIO
CIIMpTa B albJEeruJ Ha PaCKAIEHHOW MEIHOW IIPOBOJIOKE, OKHCJICHHE JSTUIIOBOIO CIIMPTA
JUXPOMATOM Kayius (BO3MOXKHO MCIOJIb30BaHUE BUAEOMATEpUaAIOB), KAUeCTBEHHbIE PEaKIUU Ha
anpAeTUIbl (¢ ruapokcuaoM quammuacepeopa(l) u ruapoxcunom meau(ll)), peakius rimmnepuna
¢ rugpokcuom meau(ll), xummuueckue cBoiicTBa pacTBOpa yKCyCHOM KHUCIIOTHI, B3aUMOJICHCTBHE
pacTBopa rioko3bl ¢ runpokcuaom meau(ll), B3aumonelicTBue Kpaxmaia C MOJIOM, PEIICHUE
9KCIIEPUMEHTANBHBIX 337a4 10 TeMaM «Crupthl U ¢enonbl», «KapOoHoBbIe KUCTOTHI. ClIOXKHbBIE
3hupb.

A3oTcoaep:kaniye opraHuyecKne coeANHEeHusl.

AMUHBI — OpraHM4eckue TpPOHM3BOJIHBIE aMMuaka. Kiaccudukanus aMHHOB:
anudaTuyecKkue U apoMaTHUeCcKue; MepBUYHbIC, BTOPUYHBIE U TpeTuyHble. CTpOEHHE MOJEKYI,
oOmas dopmyina, u3oMepusi, HOMEHKJIaTypa U (pU3UUYecKre CBOWCTBA. XMMHUYECKOE CBOMCTBA
anu@aTuyecKuX aMUHOB: OCHOBHBIE CBOMCTBA, AJKUIMPOBAHUE, B3aUMOJCHCTBHE NEPBUYHBIX
aMHUHOB C a30TUCTOMN KHca0TOM. CoM aJKuIaMMOHUS.

AHUWJIMH — IpeICTaBUTENIb AMUHOB apoMatuyeckoro psaa. CtpoeHue aHwivHa. BzaumHoe
BIIMSTHUE TPYIIl aTOMOB B MouieKyje aHuiuHa. OCOOEHHOCTH XMMHUYECKUX CBOMCTB aHWIMHA.
KauectBennsle peakuuu Ha aHwivH. CrocoObl NOJyuYyeHUs U IpPUMEHEHUE anupaTH4eCKUX
amuHOB. [lonyueHne aHuIMHA U3 HUTPOOEH30J1a.

AmMuHokucnotel. Homenkmarypa u uszomepus. OTthenbHbIE TPEACTaBUTENU  O-
AMUHOKUCIIOT: TJIMIMH, alaHuH. Du3nueckue CBOMCTBA aMUHOKHUCIOT. XUMUYECKHE CBONCTBA
AMHHOKHCIIOT Kak aM(OTEPHBIX OPTraHMYECKUX COCTUHEHHUH, pPEaKUus IOJIMKOHICHCAIHNH,
oOpa3oBaHHe NENTHAHOMN CBA3M. buonornueckoe 3HadeHHEe aMUHOKHCIOT. CUHTE3 U TUIPOIU3
HENTUIOB.

benku kak mnpuponHsle monuMepsl. IlepBuuHas, BTOpHYHAs U TpeTHYHas CTPYKTypa
0enkoB. XMMUYECKHE CBOWCTBA OENIKOB: THMAPOJIN3, JIEHATypallus, KaueCTBEHHbIE peakluu Ha
OenKu.

OKCHEpUMEHTAJIBHBIE METOABl M3YYEHHs BELIECTB M MX MPEBPALIEHUI: pPAacTBOPEHHUE
0enKOB B BOJIE, JIeHATypalusi OETKOB MpU HarpeBaHMU, I[BETHbIE peakIMM Ha OENKH, pellieHue
AKCIEPUMEHTAJbHBIX 337a4 IO TeMaM «A30TcojepiKalllue OpPraHUYeCKHUe COCIUHEHUS» U
«Pacno3HaBaHMe OpraHMYECKUX COCAMHEHUI.

BbicokoMo/IeKy ISIPHBIC COCANHEHHUS.

OcCHOBHBIE TIOHATUS XUMHH BBICOKOMOJIEKYJISIDHBIX COECIUHEHHWI: MOHOMEp, IOJUMED,
CTPYKTYpHOE 3BEHO, CTENEHb MOJIMMEPHU3alUH, CpPEIHSAs MOJIeKyJspHass Macca. OCHOBHbIE
METO/Ibl CHHTE3a BEICOKOMOJIEKYJISIPHBIX COETMHEHUI — MOJMMEpHU3aIIs U MOJIMKOHCHCAIINS.

[TonmumepHble MaTepHabl. [Inactmaccel (monuaTHIEH, MIOJIMIIPOTINJIEH,
HOJMBUHUIXIOPHU]I, MOJUCTUPOT, HOJMMETUIMETaKpUJIaT, MOJIMKapOOHATHI,
nonudTHIIeHTepedTanaT). YTunuzauus u nepepaboTKa IIacTUKA.

DOnacToMepbl: HaTypalbHBIH  KaydyK, CHHTETHYECKHE Kayuyyku (OyTaJHeHOBBIH,
XJIOPOIIPEHOBBIH, N30IIPEHOBBIN) U CUIIMKOHEBL. Pe3nHa.

BonokHna: HatypayibHbIE (XJIONOK, IIEPCTh, MIENK), UCKYCCTBEHHBIE (BUCKO3a, alleTaTHOE
BOJIOKHO), CHHTETHYECKHE (KalpOH | JIABCaH).

[Tonmumepsl  crenuanbHOrOo  HazHaueHHUs  (TedyoH, KeBiap, dBJIEKTPOIPOBOASIINE
HOJMMEpHI, OnopaszinaraeMble OJIMMEpPHI).



OKCIIEpUMEHTAIbHbIE METO/Abl M3YUYEHUS BEIIECTB M MX MPEBPALICHUN: O3HAKOMIICHUE C
oOpa3uamMu TNPUPOAHBIX M HCKYCCTBEHHBIX BOJIOKOH, IIJJaCTMacC, KaydyyKoB, pEIlIEHUE
AKCIIEPUMEHTAJIbHBIX 33/1a4 10 TeMe «Pacno3HaBaHue IJ1aCTMAcC U BOJIOKOHY.

Pacuérnebie 3anaun.

Haxoxnenue MonekynsipHONH (pOpMyJIbl OPraHUYECKOTO COSTUHEHHS [0 MAaCCOBBIM JIOJISIM
AJIEMEHTOB, BXOMSIIUX B €r0 COCTaB, HAXOXXACHHUE MOJICKYJSIPHOH (OpMYJBl OpraHUYECKOro
coequHEHUsT MO Macce (00BEMY) MPOIYKTOB CropaHus, MO KOJMYECTBY BellecTBa (Macce,
00BEMY) MPOTYKTOB peaKlUU U/WUIN UCXOAHBIX BEIIECTB, YCTAHOBJICHHUE CTPYKTYPHOM (HhOPMYIIbI
OpPraHMYECKOT0 BEUIeCTBA HA OCHOBE €ro XMMHYECKHX CBOICTB WJIM CIIOCOOOB MOJIy4YeHUS,
OIpeEeNICHUE JI0JIM BbIXOJa POIYKTa PEAKIIMUA OT TEOPETUUECKH BO3MOYKHOTO.

MexnpeameTHbIE CBS3H.

Peanu3zanus MeXnpeaMETHBIX CBS3EH MPU M3yYEHUU opraHuydeckod xumuu B 10 kiacce
OCYIIECTBIISIETCSl 4Yepe3 HCIOJb30BaHHWE KaK OOIIMX E€CTECTBEHHO-HAYYHBIX IMOHSATHH, TaKk U
HNOHSTUN, IPUHATHIX B OTJENbHBIX MPEAMETAX €CTECTBEHHO-HAYYHOI'O IIUKJIA.

OOme ecTeCTBEHHO-HAyYHbIE TOHATHUS: SIBJICHWE, HAYYHBIH (akT, THUIOTE3a, TEOopus,
3aKOH, aHAJIM3, CUHTE3, Kiaccu(ukanus, HaOJIIOJCHHE, HW3MEpPEHHUE, SKCIEPUMEHT, MOJEIb,
MO/ICJINPOBAHUE.

®usuka: marepus, aTroM, JJIEKTPOH, INPOTOH, HEUTPOH, MOJIEKYJA, SHEPreTHYECKUN
YPOBEHb, BEIIECTBO, TEJIO, 00BEM, arperaTHoe COCTOSIHHE BEHIECTBA, (PM3MYECKUE BEINYHMHEI,
€MHULIBI U3MEPEHUs1, CKOPOCTb, SHEPI U, Macca.

buonorus: kierka, opranusmM, sKocuctema, ouocdepa, MeTaboINU3M, HACIEICTBEHHOCTD,
aBTOTPOGHBIH M TETEPOTPO(HBIN THUN NUTaHUSA, OpokeHHE, (OTOCHHTE3, IbIXaHHE, OCIKH,
YTIIEBOBI, JKUPHI, HYKJICHHOBBIE KUCIOTHI, ()EPMEHTHI.

['eorpadus: nonesHble HCKONaeMble, TOIUIUBO.

TexHosorus: NuIIEeBbIE MPOLYKThI, OCHOBBI PAllUOHAIBHOTO MUTAHUS, MOIOILIUE CPEJICTBA,
MaTepuaibl U3 UCKYCCTBEHHBIX U CUHTETHUYECKHUX BOJIOKOH.

11 KUIIACC

OBLIAS U HEOPTAHUYECKASA XUMUSA

Teopernyeckue 0CHOBbI XUMHHU.

Atom. CocTaB aTOMHBIX sifiep. XUMUYECKUH aeMeHT. M3otonsl. CTpoeHNe 3JIEKTPOHHBIX
000JI04EK aTOMOB, KBAHTOBbIE 4YHCIIA. DHEPreTUYECKHE YpPOBHUM U NOTYpPOBHU. ATOMHbBIE
opoutanu. Knaccudukaims XUMHYECKUX JJIEMEHTOB (S-, p-, d-, f-amemenTsl). Pacnpenenenue
AJIEKTPOHOB IO ATOMHBIM OpOMTAIAM. OIJIEKTPOHHBbIE KOH(PHUIypalMd aTOMOB BIIEMEHTOB
NEpBOr0O—4EeTBEPTOTO IMEPHOJAOB B OCHOBHOM M BO30YXKIEHHOM COCTOSHUM, 3JIEKTPOHHBIC
KOH(UTYpal HOHOB. DJIEKTPOOTPULIATEIILHOCTD.

Ilepnonnueckuit 3akoH u llepuogmyeckas cucrema XuMH4YECKUX dieMeHToB [.1.
MengeneeBa. CBA3b NEPUOAMYECKOTO 3akoHAa M Ilepmonnyeckol CHUCTEMBI XMUMHYECKHX
AJIEMEHTOB C COBPEMEHHOM TEOpUEH CTPOEHUs aTOMOB. 3aKOHOMEPHOCTH M3MEHEHMS CBOMCTB
XUMHYECKHX DJIEMEHTOB M 00pa3yeMbIX MMM IPOCTHIX M CIOKHBIX BEIIECTB MO TpymHrnaMm u
nepuoaaM. 3HaueHue neproandeckoro 3akona /.M. Mengeneena.

XuMuyeckas cBsI3b. Buabl XMMUYECKOH CBSI3U: KOBAJICHTHAs, MOHHAs, METAJIIMYECKas.
Mexanu3mbl 00pa30BaHUSI KOBAJIEHTHOM CBSA3U: OOMEHHBIN M JOHOPHO-aKIENTOPHBIA. DHEprus
1 JuinHa CBA3U. [[onspHOCTh, HAIIPaBIEHHOCTh U HACBIIIAEMOCTh KOBAJICHTHOM CBsA3U. KpaTHble
cBs3u. BogopoaHast cBsA3b. MeKMONIEKYJISIpHbIE B3AUMOICHCTBHS.



BaneHTHOCTP M BaJ€HTHBIE BO3MOXHOCTH aTOMOB. CBS3b JJIEKTPOHHOM CTPYKTYpPBI
MOJIEKYJI C MX T€OMETPUYECKUM CTPOCHHEM (Ha MpUMEPE COCIUHEHHH 3JIEMEHTOB BTOPOTO
nepuoa).

[IpeacraBnenre O KOMIUIEKCHBIX —coeauHeHusix. (CocTaB KOMIUIEKCHOIO HMOHa:
KOMIUIEKCOOOpa3oBaTeNb, JIMTaHAbl. 3HAu€HUE KOMIUIEKCHBIX coeauHeHuid. Ilonartue o
KOOPAMHALIMOHHON XUMUMU.

BemectBa MOJIEKYJSIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHHUsA. THUIBI KPUCTAILTUYECKUX
peméToK (CTPYKTYp) U CBOMCTBA BELIECTB.

[lonsiTue o nucnepcHbix cuctemax. Mctunnble pactBopsl. [IpeacraBienue 0 KOJITOUIHBIX
pactBopax. CrmocoObl BBIpRKCHHSI KOHIICHTPAIIMH pPACTBOPOB: MaccoBas JOJs BeEHIecCTBa B
pacTBOpe, MoOJIsIpHas ~ KOHUEHTpaius. HacelllleHHble ¥ HEHaCBILIEHHBIE  PaCTBOPHI,
pactBopumMocTbh. Kpucramnoruaparst.

Knaccudukanus v HOMEHKIATypa HEOPraHMYECKHX BEHIeCTB. |pHBUAIbHBIC Ha3BaHUs
OTJIENbHBIX MPEJICTABUTEICH HEOPTraHUIECKUX BEIICCTB.

Knaccugukanus XuMHUYeCKUX peakifii B HEOPTaHMYECKOW U OPTaHUIeCKON XUMHH. 3aKOH
COXpaHEHHUs MacChl BEUIECTB; 3aKOH COXPAHEHHS W INPEBPALICHUS SHEPIrUU MPU XUMHUUYECKHUX
peakiusx. TermnoBbie 3QPeKThl XUMHUUECKUX peakuuii. TepMoXxuMuyeckue ypaBHEHHUsI.

CKOpOCTh XUMHUYECKOW PEAKIIHH, € 3aBUCHMOCTh OT Pa3IMYHBIX (pakTopoB. 'oMOreHHBIC
U TeTeporeHHbie peakuuu. Katanmus u kataau3aropsl.

OOpatumbie u HeoOpaTuMble peakuuu. XuMUYeckoe paBHoBecue. KoHcTaHTa
XUMHUYECKOro paBHOBecHs. DaKTOphl, BIMSIOUIME HA MOJOKEHHUE XUMHYECKOTO pPaBHOBECHSI:
TeMIIepaTypa, JaBIICHUE M KOHILIEHTPAIlMU BEIIECTB, YYacTBYIOIUX B peakuuu. [Ipunnumn Jle
[TaTense.

OnekTponauTnueckas aucconuanus. CunbHble W crlabble  2MeKTpoautThl. CTeneHb
nuccormanuu. Cpena BOJHBIX PacTBOPOB: KUCIIOTHasA, HEUTpasibHas, LIejdo4yHas. BogopoaHslii
noka3zarens (PH) pactBopa. ['uaponus coneil. Peakiiuu noHHoro oomeHa.

OKHUCIUTENbHO-BOCCTAaHOBUTENbHBIE peakiuu. CreneHb okucieHus. OKHUCIUTENb |
BOCCTaHOBUTENb. [Ipolnecchl OKHCIEHHST U BOCCTAHOBJIEHUS. BakHeWlne OKUCIUTENH U
BOCCTaHOBUTENH. MeTOI 2NIEeKTPOHHOTO OanaHca. DIEKTPOIN3 PACTBOPOB U PACILIIABOB BEIECTB.

DKCIepUMEHTAIbHbIE METOAbl HM3YYCHHS BEIIECTB U WX TMPEBPAIICHUI: pa3liokKeHUE
MEepPOKCUIa BOJOPOJa B NPHUCYTCTBHHM KaTalIW3aToOpa, MOJEIH KPUCTAUIMUECKHX PEMIETOK,
MpOBEJCHNE pEakiuii HOHHOTO OOMEHa, OIpelNeleHne Cpeabl PacTBOPOB C TMOMOIIBIO
WHAUKATOPOB, U3yUEHUE BIUSHUS Pa3INUHBIX (PAKTOPOB Ha CKOPOCTh XMMHUYECKOH peakIuu U
MOJIOKEHNE XUMHUYECKOTO PAaBHOBECHSI.

Heopranuveckasi xumusi.

ITonoxxenue HemertaiuioB B llepumommueckoil cucreMe XuMuueckux sieMeHToB J[.H.
MenzeneeBa U OCOOCHHOCTH CTPOEHHS HX aroMmoB. (Duiznyeckue CBOICTBAa HEMETaJUIOB.
AnnoTponusi HeMeTauIoB (Ha IpUMepe KUCIOpoia, cepbl, hocdopa u yriepoaa).

Bomopon. Ilonydenne, ¢uznueckre M XMMHYECKHE CBOWCTBA: PEAKIIMU C METaUIaMH U
HEMeETaJUIaMH, BOCCTAHOBUTEIIbHBIE CBOMCTBA. [ Mipubl. TOTUIMBHBIE 371€EMEHTHI.

['anorensl. Haxoxaenue B mpupoje, crnocoObl MomyueHus, GU3NUECKUe U XUMHUYECKUE
cBoiicTBa. ["asioreHoBOOpOBl. BakHeHme KHUCIOPOACOAEPIKAIINE COCIUHEHUS TaJOTr€HOB.
JlaGopaTopHbIe W MPOMBINIIICHHBIE CIIOCOOBI MOTYyYEHUS TrajoreHoB. [I[puMeHeHne rajJoreHoB u
UX COCAUHEHHM.



Kucnopon, o3oH. JlaGopaTopHble W IPOMBILUIEHHBIE CIIOCOOBI MOTYYEHHsI KHCIOPOAA.
Ousnueckue M XUMHUYECKHME CBOWCTBA M MPHUMEHEHHE KHciopoga M o30Ha. OKcuisl U
HIEPOKCHIBI.

Cepa. Haxoxnenwe B mpupoae, CIOCOOBI MOJNy4eHHUs, (U3MUECKUEe U XUMHYECKHE
cBorictBa. CepoBomopon, cyiabhunbl. Okcua cepol(1V), oxcun ceprei(VI). Cepuucras u cepHas
KHCTOTEI U uX coiu. OCOOCHHOCTH CBOKMCTB CepHOM KuCHOTHL. [IpuMeHeHHEe cepbl U e€
COCIMHEHU.

A3zor. Haxoxnenue B mpupojie, crnocoObl MOMydeHHs, (U3MUEeCKHe U XUMHYECKHE
cBoiictBa. AMMuak, HUTpuAbL. OKcHIbl a30Ta. A30THCTas U a30THAs KHUCIOTHI M HMX COJIH.
Oco0eHHOCTH CBOWCTB a30THOM KUCHOTHL. [IpuMmeHeHue a3oTa M ero coeAMHEHU. A30THbBIC
yI0OpEHUSI.

®ochop. Haxoxzaenne B mpupone, crnocoObl MoidydeHus, GU3NYECKUe U XUMHUYECKHE
cBoiictBa. @ochunet u dochun. Oxcunsl docdopa, dochopnas kucmora u e€ Comu.
[Tpumenenue dhocdopa u ero coenuuenuii. DochopHbie ya00peHUsI.

Yriepon, HaxoXIeHHWE B TpuUpoje. AJDIOTpornHble Moaudukanuu. Ddusndeckue u
XMMHYECKHE CBOMCTBA MPOCTHIX BEIIECTB, 0OpasoBaHHBIX yriiepoaoM. Oxcun yriepoaa(ll),
okcup yriaepoaa(lV), yrompHas kucinota u €€ coiu. AKTUBHPOBAHHBIA Yrojib, aacopOLus.
Oynnepensl, rpadeH, yriaepoaHsie  HaHOTPYyOku. [IpuMeHeHWe MPOCTBIX  BEUIECTB,
00pa30BaHHBIX YTIEPOJOM, M €r0 COSTUHEHHH.

Kpemuuii. Haxoxnenue B mpupoje, CocoObl MOMy4YeHus, (pu3nueckue M XUMHUYECKHE
cBoiictBa. Okcun kpemuus(1V), kpeMHUEBas KHCIIOTa, CUIMKAThL. [IpruMeHeHne KpeMHHUs U ero
coeauaenuii. CTEKII0, €ro MoJy4yeHne, BUIbI CTEKIIA.

[Tonoxenue meramioB B [leproanyeckoit cucteMe XuMHUYECKUX 1eMeHTOB. OCOOEHHOCTH
CTPOEHUS JEKTPOHHBIX 000104eK aTOMOB MeTajuioB. O0mue Gpu3nueckue cBOMcTBa METANJIOB.
[TpumeHneHne MeTalIoB B ObITY U TexHUKE. CIIIaBbl METAIIIOB.

DNEeKTPOXUMUYECKUNA psifl  HampspDkeHUH MerauioB.  OOmme crnocoObl  MOTyYeHHS
METaJUIOB: THAPOMETAILTYPTHSsl, MMPOMETAILUTYPIHS, dJEKTpoMeTauTyprus. [loHsTHEe 0 KOppo3un
MeTaiioB. CriocoObl 3aIIUTHI OT KOPPO3HH.

O6mas xapakrepuctuka metamioB |A-rpynmer [lepuogndeckoit cHCTeMbl XUMHUYECKHX
aneMeHToB. Hatpuii n kanuii: nonydyenue, pusndeckue U XUMHUYECKUE CBOICTBA, MPUMEHEHUE
MPOCTHIX BEIIECTB U UX COCTMHEHUH.

O6mas xapaktepuctuka MetamnoB |IA-rpynmsr [leprogudeckoit cucTeMbl XUMHYECKHX
DIIEeMEHTOB. MarHuii © KanblMid: TOJy4deHHe, (QU3WYecKue U XUMHUYECKHE CBOWCTBA,
MPUMEHEHHE IPOCTHIX BEIIECTB U X coequHeHUH. JKECTKOCTh BOJBI U CIIOCOOBI €€ YCTpaHEHUS.

AJNIOMHHHHR: TIONy4YeHHe, (U3NYECKue M XUMHUYECKHE CBOMCTBA, MPUMEHEHHE MPOCTOTO
BEIIECTBA M €ro COeAMHEHUH. AMGOTEpHBIE CBOWCTBA OKCHAA U THAPOKCHAA AaTIOMHUHUS,
TUPOKCOKOMILIIEKCHI aTFOMUHUS.

OO6mass xapakTepucTuka MeTauioB noOouHbix mnoarpynm (b-rpymm) Ilepuomuueckoit
CHCTEMBI XHMUYECKHUX 3JICMEHTOB.

Ou3nyecKkue U XMMHYECKHE CBOMCTBA XpoMa U €ro coequHeHui. OKCUIBI U TUIPOKCUIIBI
xpoma(ll), xpoma(lll) u xpoma(VI). Xpomatbl u OuUXpoMarhl, UX OKUCIUTEIHHBIC CBOWMCTBA.
[Tony4yeHne 1 MpUMEHEHHE XPOMA.

®u3nyeckue MW XHMMHYECKHE CBOMCTBA MapraHlla M €ro COeJuHEHHH. Baxuenmme
coenunenus mapranna(ll), mapranna(lV), mapranna(VI) u mapranna(VIl). Ilepmanranar kanus,
€r0 OKUCIIUTENbHBIE CBOMCTBA.



DuU3MYeCcKne U XUMUYECKHE CBOMCTBA KeJe3a U €ro coeAuHeHnil. OKCUIbl, THAPOKCUIBI U
conn xkene3a(ll) u xeneza(lll). [lonmydyenue u npuMeHeHHE KeJe3a U €ro CILIABOB.

Pu3nyecKue U XMMUYECKUE CBOMCTBA MEJIU U €€ coeruHeHuil. [lonydenne u npumeHenne
MeIU U €€ COCIMHEHUM.

[{unk: nomyuyenue, GpuznyecKue U XuMUYeckre cBoiicTBa. AMGoTepHbIe CBOWCTBA OKCHUIA
Y THIPOKCH/JIA IIMHKA, TUAPOKCOKOMILIEKCHI IMHKA. [[puMeHeHne IuHKa U ero CoeAMHEHUH.

OKCIEPUMEHTAIbHBIE METOJIbl H3Y4Y€HHsS BEUIECTB U MX NPEBPALICHUN: HU3yYCHUE
00pa310B HEMETAJJIOB, TOpeHue cepel, Qocdopa, xenae3a, MarHus B KUCIOPOJIE, M3yUEHUE
KoJuleKuun «MeTamibl W CIUIaBbD», B3aUMOJICHCTBHE IIEJIOYHBIX M HIEJIOYHO3EMEIbHBIX
METaJUIOB C BOJOW (BO3MOKHO HCIIOJIb30BAaHHUE BUJIEOMATEPHAIIOB), B3aMMOJICUCTBUE IIMHKA U
’Kese3a ¢ pacTBOpaMU KHUCJIOT U IIeJIouel, KaYeCTBEHHBIC PEaKI[MU Ha HEOPTAaHUYECKUE aHUOHBI,
KaTHOH BOJIOPOJA M KaTHOHBI METAJIIIOB, B3aMMOJICHCTBUE TMAPOKCHUIOB AJFOMUHUS U LIMHKA C
pacTBOpaMM KHUCIOT M WIEJIOYEH, pelIeHue SKCIEPUMEHTANIbHBIX 3aJa4 10 TeMaM «l anoreHsn»,
«Cepa u e€ coeqmHECHUS», «A30T U Pochop U X coeTMHECHUSD», « MeTaIlIbI TJIABHBIX TOATPYIII,
«Mertaibl MTOOOYHBIX TOATPYIII.

XuMUA U )KU3Hb.

Ponb xumun B obecriedeHUN YCTOWYMBOTO pa3BUTHA 4eloBedecTBa. [loHATHE 0 HAay4HBIX
METO/JaX TIO3HAHMSI ¥ METOJOJIOTMM HAy4yHOTO wuccienoBanus. HayuyHble NpUHIMIBI
OpraHu3aIMi XUMHUYECKOTO MPOU3BOACTBA. [IpOMBIIIUIEHHBIE CIIOCOOBI MOTYYEHUsI BaXKHEUIIINX
BelIeCcTB (Ha MpUMepe MPOM3BOACTBA aMMHUAaKa, CEPHON KHUCIOTHI, MeTaHoJa). [IpomMbIineHHbIe
CIoCOObI MOJMYYEHHs] METANIOB U CIUIAaBOB. XMMHUYECKOE 3arpsi3HEHHE OKpY’KaoIleld cpeabl U
ero nociueacTBus. Posb Xxumun B 00€CIIeYeHIHN SHEPreTHIECKON OE30ITaCHOCTH.

Xumusi ¥ 370poBbe 4YenoBeka. JlekapcTBeHHBbIE cpencTBa. [lpaBuna uCmosb30BaHUS
JIEKAPCTBEHHBIX MpPenapaToB. Posib XUMUU B pa3BUTUU MEIULUHBI.

XVMHUS TUIIA: OCHOBHBIE KOMIIOHEHTHI, HUIIEBbIE 100aBKU. Ponb XxuMuu B o0ecrieueHun
MIUIIEBON 0€30MacHOCTH.

Kocmernueckne u mapdromepnsie cpenctsa. beitoBas xumwus. [IpaBmiia 6e3omacHOro
MCIIOJIb30BaHUs IIPENapaToB OBITOBOM XMMHH B MMOBCEIHEBHOMN KU3HHU.

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

XumHus B CEIHCKOM X03siicTBe. OpraHndeckue 1 MUHEpaIbHbIC YA0OPEHUSI.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepuajbl, KPAaCKH, CTEKJIO, Kepamuka. MaTepuaibl
JU1s1 3JIeKTpoHUKH. HaHoTexHonorum.

Pacuérnbie 3anaumn.

Pacuéter: Maccel BemiecTBa win 00OBEMa Ta30B MO M3BECTHOMY KOJMYECTBY BEIIECTBA,
Macce Wi 00bEMY OJTHOTO M3 YUaCTBYIOIIMX B PEAKIIMU BEIIECTB, MacChl (00BhEMA, KOJTMYECTBA
BEIIIECTBA) MPOJIYKTOB PEaKIMH, €CIU OJHO U3 BEIIECTB HMMEET NpHUMecH, Macchl (00BEMa,
KOJIMUECTBA BEIIECTBA) MPOJYKTa pPEaKIlMd, €Cd OJHO M3 BEIIECTB JAaHO B BHUJE pacTBoOpa C
onpeAes€HHON MacCOBOM JOJEd pPAacTBOPEHHOIO BEIIECTBA, MACCOBOM JIOJM W MOJSIPHOM
KOHIIGHTpAIlMd BEIECTBA B PACTBOpPE, JOJIM BBIXOJIAa TMPOIYKTa PEAKIUH OT TEOPETHUYCCKHU
BO3MOKHOTO.

MexnpegMETHBIE CBSI3HU.

Peanuzamus MeXIpeIMeTHbIX CBSA3eH MpH W3YYEHHH OOIIEel U HeOpraHMYecKoi XUMUU B
11 xnacce ocymiecTBiseTCs Yepe3 UCIOJb30BAHNE KaK OOIIMX €CTeCTBEHHO-HAYUHbIX MOHSTHH,
TaK Y MOHATUM, IPUHATHIX B OTACJIbHBIX MPEIMETAaX €CTECTBEHHO-HAYUYHOT'O [IUKJIA.



OO0mue ecTeCTBEHHO-HAyYHbIC TMOHSATHS: SBJICHHE, HAydHbIH (DakT, TruUmoresa, Teopwus,
3aKOH, AaHalu3, CHHTE3, KiIacCU(PUKANUS, TEePUOJUIHOCTh, HAONIONCHNE, HW3MEpEHHeE,
AKCIIEPUMEHT, MO/ICJIb, MOJCIIUPOBAHUE.

®dusnka: marepus, MHUKPOMHpP, MAKPOMHp, aTOM, dJEKTPOH, MPOTOH, HEHTPOH, HOH,
W30TONBI, PATUOAKTUBHOCTh, MOJIEKYJa, DHEPreTHYECKUA YPOBEHBb, BEIECTBO, TEIO, OO0BEM,
arperaTHoe COCTOSIHHUE BEIIECTBA, WICAIBHBIN Tra3, (U3NYCCKUE BEITUYHMHBI, CIMHHIIBI
MU3MEPEHHUsI, CKOPOCTh, SJHEPTHUsl, Macca.

buonorus: kneTka, opraHm3M, OJKocucTema, Ouocdepa, MeTaboJu3M, MakKpo- H
MHUKPOAJIEMEHTBI, OC€IKH, UPBI, YTJIEBOIbI, HYKIECHHOBBIE KHCIOTHI, (DEPMEHTHI, TOPMOHBI,
KPYTOBOPOT BEILIECTB U MOTOK SHEPTUU B IKOCHCTEMAX.

['eorpadusi: MUHEpaIbl, TOPHBIE TIOPO/IBI, TTOJIE3HBIE HCKOIAEMBbIE, TOTLTUBO, PECYPCHI.

TexHomorus: XUMHIecKasi MPOMBIIIICHHOCTb, METAJUTYPrysi, CTPOUTEIIbHBIE MaTepHAIbI,
CEIbCKOXO035MCTBEHHOE ITPOM3BOJICTBO, MHINEBAs IPOMBIIUICHHOCTh, (hapMaleBTHYeCKas
MIPOMBIIIICHHOCTb, MIPOU3BOJICTBO KOCMETHYECKUX Mpenaparos, MIPOU3BOJICTBO
KOHCTPYKIIMOHHBIX MaT€PUAJIOB, SJICKTPOHHAS! TPOMBIIIIEHHOCTh, HAHOTEXHOJIOTHH.



I[NTAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA IIPOITPAMMBI 110 XMMHWH HA
YI'JIYBJIEHHOM YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

B cooTBeTcTBHM € CHCTEMHO-AEATEIBLHOCTHBIM IOAXOJAOM B CTPYKType JHMYHOCTHBIX
pe3yJIbTaTOB OCBOCHHUS Mpeamera «XHUMHS» Ha YPOBHE CpeJHero ooumero obpazoBaHus
BBIJICTICHBI CJICTYIOIINE COCTABIISIONINE: OCO3HAHUE O0YUYAIONTUMUCS POCCHICKON Tpa)TaHCKON
UJCHTUYHOCTH; TOTOBHOCTh K CaMOpPa3BHUTHUIO, CAMOCTOSITEILHOCTH M CaMOOIPEICICHHIO;
HaJIM4YUMe MOTHUBAMM K  OOY4YeHHMIO; TOTOBHOCTh M  CIOCOOHOCTH  OOYyYaromuxcs
PYKOBOJICTBOBATbCS MPUHATHIMH B OOIIECTBE MpaBWJIaMH W HOPMAaMM IOBEICHUS; HaJIUuue
MIPABOCO3HAHUS, SKOJIOTUIECKON KYJIBTYPHI; CHOCOOHOCTh CTABUTh IEJIM U CTPOUTH KU3HECHHBIC
TUTaHEI.

JIM4HOCTHBIE PE3yNbTAaThl OCBOCHUS MpeAMeTa «XUMHUSD» OTPaXKaloT cPOPMUPOBAHHOCTH
OTIbITa MO3HABATENBHON U MPAKTUYECKOM JeATENbHOCTH 00y4YalomIuXCsl B MPOIecce peann3auu
00pa3oBaTenbHON AESTEIHHOCTH.

JIMYHOCTHBIC PE3yNbTAThl OCBOCHUS TpeaMeTa « XHMHSD OTPaKaT CPOPMUPOBAHHOCTH
OTIbITa MMO3HABATENBHON U MPAKTUUYECKOM JeATENbHOCTH 00y4YalomInXCsl B MPOIecce peann3aluu
00pa30BaTeNbHO 1eATEIbHOCTH, B TOM UUCIIE B YACTHU:

1) rpa:ka1aHCKOro BOCIIUTAHUS:

OCO3HAHHUS 00YYAIONIMMHUCS CBOMX KOHCTHTYIIMOHHBIX MPaB U 00S3aHHOCTEH, YBAKCHHSI K
3aKOHY U MIPaBOIMOPSIIKY;

MPEJICTABICHUS] O COIMAIBHBIX HOPMax M MpPaBHJIaX MEXJIMYHOCTHBIX OTHOIICHUH B
KOJUICKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOW JACSITEILHOCTH TIPU CO3/IaHUU YICOHBIX IMPOCKTOB,
pelIeHnr yueOHbBIX U MTO3HABATENbHBIX 33124, BHITOJTHEHUH XUMUYECKIX YKCIIEPUMEHTOB;

CIIOCOOHOCTH MMOHUMATh U MPUHUMATh MOTHUBBI, HAMEPEHUS, IOTUKY U apTyMEHTHI JPYTHX
MIPH aHAJIM3E PA3INIHBIX BHJIOB YUCOHOH JIEATCILHOCTH;

2) NATPUOTHYECKOTO BOCIUTAHMS:

[IEHHOCTHOTO OTHOIIEHUS K HCTOPUYECKOMY M HAyYHOMY HACIEIHI0 OTE€YECTBEHHOU
XUMUH;

YBOXEHHSI K IPOLIECCY TBOPYECTBA B OOJACTH TEOPUU M TMPAKTUYECKOTO MPHIOKEHUS
XUMHUH, OCO3HAaHUS TOTO, YTO JAHHBIE HAYKH €CTh PEe3yJbTaT JUTUTCILHBIX HAOIIOICHHIA,
KPOTOTJIMBBIX IKCIIEPUMEHTAILHBIX TTIOMCKOB, TOCTOSTHHOTO TPYJa YIEHBIX U TPAKTUKOB;

WHTEpeca M TI03HABATENIbHBIX MOTHMBOB B TMIOJYYCHHH U TMOCIEAYIOIIEM aHaIu3e
WH(OPMAIIUU O MEePEIOBBIX JOCTHKEHUAX COBPEMEHHON OTEUECTBEHHON XUMHUU;

3) 1IyXOBHO-HPABCTBEHHOI0 BOCIIMTAHUSA:

HPABCTBEHHOT'O CO3HAHUS, STHICCKOTO ITOBEICHHS,

CIIOCOOHOCTH OIICHMBATh CHUTYallUd, CBSI3aHHBIE C XHUMUYECKUMHU SBICHUSMH, U
MPUHUMATh OCO3HAHHBIE PEIICHHUs, OPUEHTHPYSICh Ha MOpAIbHO-HPABCTBEHHBIE HOPMBI U
[IEHHOCTH;

TOTOBHOCTH OIICHHBATh CBOE IOBEJACHHE W TOCTYIKHA CBOWX TOBAPHUIICH C TO3MIIHIA
HPABCTBEHHBIX U MTPABOBBIX HOPM U C YYETOM OCO3HAHUS MOCIECTBUI MOCTYIIKOB;

4) popmMupoBaHus KYJIbTYPbI 310POBbS:

MOHUMAaHUS IIEHHOCTEeH 370pOBOTO W 0€30MacHOro o00pa3a XKU3HH, HEOOXOIUMOCTH
OTBETCTBEHHOT'O OTHOILIEHUS K COOCTBEHHOMY (DM3MUYECKOMY U TICUXUYECKOMY 37]0POBBIO;



coOIOICHHsT TPaBWJI O€30MacHOTO OOpaIIeHHs C BEIIeCTBAaMU B OBITY, MOBCEIHEBHOM
JKU3HH, B TPYAOBOU J€ATEIHHOCTH;

MOHMMAHUS [EHHOCTH TIPAaBWJI WHAMBUAYAILHOTO M KOJUIGKTHBHOIO 0€30MacHOTO
MOBEJICHUS B CUTYAIUAX, YTPOKAIOIINX 3J0POBbIO U KU3HU JIIOJICH;

OCO3HAHUS TOCJICACTBUI W HEMPHUATHS BPEIHBIX MPUBBIYEK (YHOTPEOJICHHUS AIKOTOJIS,
HapKOTHUKOB, KYpPEHHUS);

5) Tpy10BOro BOCIIUTAHUA:

KOMMYHUKAaTUBHOH KOMIIETEHTHOCTH B y4€OHO-HCCIICIOBATEILCKOM IS TEIIBHOCTH,
0OIIIECTBEHHO TOJIE3HOM, TBOPUYESCKOM M IPYTUX BUIAX JEATCILHOCTH;

YCTAaHOBKM HA AaKTUBHOE YyYacTHE B PEIICHUM NPAKTUYECKUX 3a7ad COLMAIbHOU
HaIPaBJIECHHOCTH (B paMKaX CBOETO KJIacca, IIKOJbI);

WHTEpeca K MPAKTHYECKOMY HM3YYCHHIO MPOQPECCU pa3IudHOro poja, B TOM YHCIIC Ha
OCHOBE IMPUMEHEHHUS ITPEAMETHBIX 3HAHUH 110 XUMUU;

YBaXXEHUS K TPYAY, JIOJSM TPpyJa U pe3yJibTaTaM TPYI0BOH ACSATEIbHOCTH;

FOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHJIMBHAYaJIbHOM TPACKTOPUH OOpa3oBaHUs,
Oynyueit mpodeccuu U peann3anuu COOCTBEHHBIX KHU3HEHHBIX IUIAHOB C YUETOM JIMYHOCTHBIX
WHTEPECOB, CIIOCOOHOCTEH K XUMHH, UHTEPECOB U MOTPEOHOCTEH 00IIeCTBa;

6) 3K0JI0TMYEeCKOT0 BOCTTUTAHUSA:

HKOJIOTUYECKU 11€JIeCO00PA3HOr0 OTHOIICHHS K MPUPOJIE KaK MCTOYHHKY CYIIECTBOBAHMS
JKM3HHU Ha 3eMIIc;

MMOHUMAaHUS TI00aJTLHOTO XapaKTepa dKOJOTHUYECKUX MPOOJIeM, BIUSHHUSI YIKOHOMHUYECKUX
MPOLECCOB HA COCTOSHUE MTPUPOJAHON U COLIMATBHOM CPEMbI;

OCO3HAHUs HEOOXOJAMMOCTU MCIIOIB30BAHUS JOCTHKEHUM XUMUU JJI PEIICHHS BOIIPOCOB
palMOHAIBHOTO MPUPOIONOIb30BAHNS;

AKTUBHOTO HENPUATHS JEHCTBUM, MPUHOCSIIMX BPEI OKpPY’KaKIled MPUPOIHOM cpene,
YMEHHUS MPOTHO3UPOBATH HEOJATOMPUSTHBIE SKOJOTUUYECKHE TOCIEACTBUS MPEIPUHUMAEMBIX
JIEMCTBUN U NPEAOTBPAILATh UX;

HaJU4Msl PA3BUTOTO HKOJIOTHYECKOTO MBIIUIEHUS, SKOJOTUYECKOM KYJIbTYphI, OIbITA
JEATETbHOCTH  SKOJOTMYECKOM HANpaBICHHOCTH, YMEHHUsS PYKOBOJCTBOBATHCS HMH B
MO3HABATEJIbHOW, KOMMYHUKATUBHOMN U COIMAIBHOMN MIPAKTUKE, CIIOCOOHOCTU U YMEHHUS aKTUBHO
MIPOTUBOCTOSATH UICOJIOTHH XeMO(hOoOuH;

7) 1EHHOCTH HAYYHOI'0 MO3HAHUSA:

MHUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO pa3BUTUS HAyKd U
00LIECTBEHHON IPAKTHKHY;

MOHUMAaHUS CHEeNU(PUKA XUMHUH KakK HayKd, OCO3HaHUs €€ poiu B (POPMUPOBAHUHU
paIroHaIbHOTO HAYYHOTO MBIIUICHHUS, CO3/IJaHUU LIEJIOCTHOTO MPEICTaBICHHs 00 OKpYKaroIIeM
MHUpE KaK O €JUHCTBE MPUPOJbI U YEIOBEKa, B MO3HAHUM MPUPOJHBIX 3aKOHOMEPHOCTEH U
peIeHr IPOo0IeM COXpaHEHUS TPUPOTHOTO PAaBHOBECHS;

yOSXKIEHHOCTH B OCOOOM 3HAYMMOCTH XHMHH JUIsl COBPEMEHHOW IMBWIM3AIUU: B €6
TYMaHHUCTUYECKOW HAIPAaBICHHOCTH W Ba)KHON POJIM B CO3/IaHWM HOBOM 0aszbl MaTepuaIbHOU
KyJbTYpPBI, B PELICHUH II00ATBHBIX TPOOJIEM YCTONYMBOTO Pa3BUTHS YEIIOBEUECTBA — CHIPHEBOI,
DHEPTreTUYECKOW, THUIIEBOM W JKOJOTHYECKON O€30MacHOCTH, B Pa3BUTUU MEIUIMHBI,
00ecreueHnH yCIOBUM YCTEIIHOTO TPYJa M AKOJOTHYECKA KOM(DOPTHOM KU3HU KKIOTO YjeHa
00111eCTBA;

€CTECTBEHHO-HAyYHOM TPAMOTHOCTH: TOHUMAHUs CYIIHOCTH METOAOB IO3HAHUS,
HCIIOJIB3YEMBIX B €CTECTBEHHBIX HayKaxX, CIOCOOHOCTH HCITOJIb30BATh MOydacMbIe 3HAHHS IS



aHaM3a U OOBSCHEHMS SIBIICHUI OKPYXKAIOMIETO0 MHUpa M MPOHCXOIIIINX B HEM H3MEHEHHIA,
YMEHHUS JieJIaTh 000CHOBAaHHBIC 3aKIIFOUEHUSI HA OCHOBE HAYYHBIX (DAKTOB M MMEIOIIUXCS TaHHBIX
C IEJIBIO MOTYYCHHSI JOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTH CaMOCTOSITEIILHO UCIIOIh30BaTh XUMUYESCKHIE 3HAHUS ISl PEIICHHS POOIIeM
B PCAIBbHBIX )KU3HEHHBIX CUTYAIUSIX;

UHTEpeca K MO3HAHUIO, HCCIIE0BATENbCKOMN 1A TeIbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HEMPEPHIBHOMY OOpa30BaHHMIO M CaMOOOpPa30BaHUIO, K
AKTUBHOMY TIIOJIyYCHHIO HOBBIX 3HAaHMWA 1O XHMHU B COOTBETCTBHH C IYKHU3HCHHBIMH
MOTPEOHOCTSAMH;

WHTEpeca K OCOOCHHOCTSM Tpylda B pa3lIWyHbIX cdepax MnpoecCHOHATBHON
JESTCIIbHOCTH.

METANPEJMETHBIE PE3YJIbTATHI

MeranpeaMeTHbie pe3ysibTaThl OCBOCHHS NPOTPAMMBI MO0 XMMHU Ha YPOBHE CPEIHErO
o01ero 00pa3oBaHus BKIIOYAIOT:

3HaYMMbIe JUIs1 (POPMHPOBAHUS MHUPOBO33PECHUSI OOYUYAIOMIMXCS MEXIUCHUIUIMHAPHBIC
(MeXmpeIMeTHbIE) OOIICHAYYHbIC TIOHSATHS, OTPAKAIOIIHE [[EJIOCTHOCTh HAYYHOH KapTHHBI MHpa
U crienu(uKy METO/IOB TIO3HAHUS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO,
SHEpPIui, ABJICHUC, IIPOHECC, CUCTEMA, HaquLIﬁ q)aKT, IIPpUHIMII, TUIIOTE3a, 3aKOHOMCPHOCTD,
3aKOH, TEOpHs, UCCIIe0BaHNe, HAaOII0IeHNE, U3MEPEHNUE, SKCIIEPUMEHT U JIPYTHE);

yYHHBEpCaJlbHbIC ~ yueOHble  JeHCTBHS  (TMO3HABaTElbHBIE,  KOMMYHHKATHBHBIC,
peryisTHBHBIE), oOecneunBaroniye (OpMUPOBaHHE (PYHKIMOHAIBHOH TPAMOTHOCTH H
COLIMATTbHOM KOMITETEHITMH 00YYarOIINXCS;

CIIOCOOHOCTh ~ OOYYaIOMIUXCSI  WCIONB30BaTh  OCBOCHHBIC — MEXIHCIHILIHHAPHBIC,
MHUPOBO33PEHUYECKUE 3HAHUS M YHUBEpCAJIbHbIE yueOHBbIE JAEWCTBUS B I103HABATEIbHOW U
COLIMATILHOM MTPaKTHKE.

MeTtanpeaMeTHble pe3yNbTaThl OTPAXKAIOT OBNAJCHHE YHHUBEPCAIbHBIMU Y4eOHBIMU
MMO3HaBaTCJIbHBIMH, KOMMYHUKATHBHBIMHU U PCTYIATUBHBIMHA HeﬁCTBHﬂMH.

Ilo3naBaTe/ibHbIE YHHBePCAJIbHbIE YueOHbIE el CTBUS

1) 6a30Bble JIOTHYECKHUE €I CTBHS:

CaMOCTOSITENbHO (POPMYIMpPOBaTh M aKTyalM3UpOBAaTh MpoOJeMy, paccMaTpuBaTh €€
BCECTOPOHHE;

OTIPENIETIATh IENN JeATeTbHOCTH, 3aJaBas TMapaMmMeTpbl W KPUTEPUU WX JTOCTHIKCHUS,
COOTHOCHUTD PE3YNbTAThl ACATEIBHOCTH C MOCTABICHHBIMU 1IEJISIMHU;

UCIIOJIb30BaTh IPU OCBOCHUM 3HAHMN NPHUEMBI JIOTUYECKOTO MBILIUIEHUS: BBIIEIATh
XapaKTCPHBIC IIPHU3HAKU HOHATHH WU YCTaHaBJIMBATb WX B3aUMOCBA3b, HUCITIOJIb30BATH
COOTBCTCTBYIOIINEC IMOHATHA OJIA O6’B$[CHGHI/I$I OTACIJIIBbHBIX (baKTOB u ﬂBHeHHﬁ;

BBIOMpATh OCHOBAHUS M KPUTEPUH IS KIACCU(PUKALIUY BEIIECTB U XUMHUUECKHUX PEaKIIHii;

YCTaHABIMBATh PUYUHHO-CIIEACTBEHHBIE CBSA3U MEX1Y U3YYaEeMbIMU SIBJICHUSMU;

CTPOUTH JIOTUYECKUE PpaCCYKIEHUS (MHIYKTHUBHBIC, JAECTyKTUBHBIE, IO aHAJOTHH),
BBIABJIAATE 3aKOHOMCPHOCTHU U IMMPOTHBOPECUYNA B paCCMAaTPUBACMBIX ABJICHUAX, CbOpMy.]'II/IpOBaTI)
BBIBO/JIBI U 3aKJTIOUCHUS;

MNPUMCHATH B NPOUCCCC MO3HAHUA HUCIOJB3YCMbIC B XUMHUHN CHUMBOJIMYCCKHC (3HaKOBbIe)
MOJIeIIH, TIPe0o0Pa30BhIBATH MOJIEIHHBIC MPEACTABICHUS — XUMHYECKUH 3HAK (CUMBOJT) DJIEMEHTA,



XUMHYecKass (OpMysa, YypaBHEHHME XUMHYECKOM peakuuu — IpU pPELIeHUH Yy4eOHbIX
[IO3HABATEJIbHBIX U MPAKTUYECKUX 3a/ay, IPUMEHATh Ha3BaHHBIC MOJIEIbHBIE IMPEICTABICHUS
JUISL BBISIBJIEHUS XapaKTEPHBIX IPU3HAKOB U3yYaeMBbIX BEIIECTB U XMMHUYECKUX PEAKLIUM.

2) 0a30BbIe HCCJIEN0BATEIbCKHE AeHCTBUS:

BJIa/IETh OCHOBAMHU METOJ0OB HAYy4YHOI'O IIO3HAHMS BEILIECTB M XUMUYECKUX PEAKLUM;

dopMynHMpoBaTh IENM M 33Jaud  HMCCIEJOBAHHUSA, HCIIOJIB30BaTh IIOCTABJICHHBIE U
CaMOCTOSITENILHO C(hOpMyJIMpPOBAaHHBIE BOMPOCH! B Ka4€CTBE MHCTPYMEHTA TMO3HAHUS U OCHOBBI
U1 (OPMHUPOBAHUS THITOTE3bI 110 POBEPKE MPABUIIBHOCTH BBICKA3bIBAEMBIX CYXKJICHHI;

BIAJICTh HABBIKAMU CAMOCTOATEIBHOIO IUIAHUPOBAHHUA M NPOBEICHHS YYEHHUYECKHX
HKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUsI HAOIIOAATH 32 XOJOM IpPOIecca, CAMOCTOSITEIHHO
OPOTHO3UPOBATh €ro pe3yibTar, (GopMyiupoBaTh O000OIIEHHS ¥ BBIBOJABI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YJIbTATOB MCCIIEJOBAHUS, COCTABIATh OOOCHOBAHHBIN OTYET O MPOJETAHHON
pabore;

IpUOOpeTaTh ONBIT YYEHUYECKOM MCCIIEeI0BAaTEIbCKOM M IMPOEKTHOM JesTEIbHOCTH,
NPOSIBJIATH CIIOCOOHOCTh W TOTOBHOCTh K CaMOCTOSATEIBHOMY TIIOMCKY METO/IOB peIICHUs
IIPAKTUYECKUX 3a7a4, IPUMEHEHHUIO PA3JIMYHBIX METOA0B [TO3HAHUS.

3) pabora ¢ ungopmanmeii:

OPUEHTHPOBATHCSI B  PA3IMYHBIX HCTOYHMKAX HWHPoOpManuu (HAYYHO-TIOMYJISIpHAs
JaUTepaTypa XHMHUYECKOIO COJEp)KaHUs, CIpaBOYHble Tmocodus, pecypcel MHTepHerta),
aHaJM3UpOBaTh MH(OpPMAIMIO pPA3IMYHBIX BUAOB U (OpM MpencTaBiIeHHs, KPUTHUYECKU
OLICHUBATh €€ JOCTOBEPHOCTh U HENPOTUBOPEYUBOCTD;

(dopMyIMpoBaTh 3ampochl W NPUMEHATH pa3jIMyYHbIE METOAbI IpPU IOHCKE U O0TOOpe
uH(popMaLuu, HEOOXOAUMOM J1JIs1 BBIIIOJIHEHUS yUYe€OHBIX 33/1a4 ONPEAEIEHHOIO TUIIA;

npuoOpeTaTh ONBIT MCIOIb30BaHUS MH(POPMALMOHHO-KOMMYHUKATUBHBIX TE€XHOJOTHH U
pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMpaTh ONTUMANbHYIO (pOpMy IpencTaBieHHs] HHPOpMAIUHU (CXEMBI,
rpaduku, TuarpaMmsl, TaOJIUIbL, PUCYHKU U IPYTHUE);

UCMOJIb30BaTh HAyYHBbIM $3bIK B KayecTBE CpeACTBAa INpU paboTe ¢ XUMHUYECKOMH
uHpopManueil: MPUMEHATh MeEXIpeIMeTHble ((U3NYecKue M MaTeMaTH4YecKhe) 3HaKh H
CUMBOJIBI, (hopMyIIbl, aOOpEeBUATYPBI, HOMEHKIIATYPY;

HCIIOJIB30BAaTh 3HAKOBO-CUMBOJIMYCCKUC CPCACTBA HATJIAIHOCTH.

KoMMyHuKaTHBHBIC YHHBepcaabHbIe y4eOHbIe JeHCTBHUSA:

3a1aBaThb BOIIPOCHI IO CYHICCTBY OGCy)KI[B.GMOfI TCMBI B XO0A€ AUajora W/MIn AUCKYCCHHU,
BBICKa3bIBaTh UJICH, (I)OpMyJ'IHpOBaTL CBOM NPCIJIOKCHUA OTHOCUTCIIBHO BBIITIOJIHCHUA
HpCIlHO)KCHHOﬁ 3aaa4uu;

BBICTYNaTh C TPE3EHTAIMEH pe3yJbTaTOB MO3HABATEIHHOU ACATEIHHOCTH, TOTYYCHHBIX
CaMOCTOSITEIbHO MJIM COBMECTHO CO CBEPCTHHUKAMHU TIPU  BBIIOJIHEHUH XUMHUYECKOTO
DKCIIEPUMEHTa, MPAKTUYEeCKOH paboOThl IO WCCIECJOBAHUIO CBOMCTB HM3y4aeMbIX BEIIECTB,
peanu3anuu y4eOHOro MpoekTa, W (POPMYIHPOBATH BBIBOJBI MO pe3yJibTaTaM MPOBEAEHHBIX
MCCJICIOBAHMM MyTEM COTJIACOBAHUS TMO3UITUI B X0/1e 00CYKICHHS 1 OOMEHa MHEHUSIMH.



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

CaMOCTOATENIBHO IUTAHUPOBATh U OCYLIECTBIATH CBOIO IIO3HABATEIIBHYIO JEATEIbHOCTD,
onpenenss e€ eI U 33aJaud, KOHTPOJIMPOBATh U MO Mepe HEO0OXOAMMOCTH KOPPEKTHPOBATh
npeUlaraéMblii alrTOPUTM JICHCTBHI NPU BBIMOJHEHUN YYEOHBIX M HMCCIIEOBATEIBbCKUX 3aj1ad,
BbIOMpaTh Haubosee 3(h(HEeKTUBHBINA CIIOCOO MX pEelIeHHs C YUETOM IMOyUYeHHUs] HOBBIX 3HAHUN O
BEILECTBAX U XUMUYECKUX PEAKIUAX;

OCYLIECTBJISATH CAMOKOHTPOJIb JI€ATEIBHOCTH HA OCHOBE CAMOAHAJIN3a U CAMOOLICHKH.

HPEIMETHBIE PE3YJIbTATDBI

[IpenMeTHbIe pe3ynbTaThl OCBOSHUS MPOTPAMMBI MO XMMHUH HA YIIIyOJIEHHOM YPOBHE Ha
YPOBHE CpeIHEero Oo0mEero oO0pa3oBaHMs BKIIOYAIOT CreHU(pUYecKre I y4eOHOro IMpeaMera
«XuMHS» HaydyHbIE 3HAHUSA, YMEHHUS U CIIOCOOBI JIEHCTBUM IO OCBOEHHUIO, MHTEPIpPETALUN U
peoOpa3OBaHUIO0 3HAHUM, BUJIBI EATEIBHOCTH MO MOJYyYEHUIO HOBOTO 3HAHUS U MPUMEHEHUIO
3HAaHUW B PA3IUYHBIX yYEOHBIX CUTYyallUAX, a TaKXKe B pPEaJbHBIX XKU3HEHHBIX CUTYalUX,
CBA3aHHBIX C XMMHEWH. B mporpamme nmo XMMHU NpPEAMETHBIE PE3YJIbTaThl MPEICTABICHbI 110
rojiaM U3y4eHusl.

10 KJIACC

[TpenmMeTHbIE pe3yabTaThl OCBOEHUS Kypca «OpraHuueckas XUMUsD OTPaxaroT:

c(OPMHUPOBAHHOCTh TPEJICTABICHUI: O MECTe W 3HAYCHUHM OPraHMYECKOW XUMHH B
CHCTEME ECTECTBEHHBIX HAYK U €€ PO B 00ECIICUeHIH YCTOWYMBOTO Pa3BUTHS YEIOBEUECTBA B
peleHnH Mpo0JIeM SKOJIOTHYECKOM, SHEpreTHYecKOM M MUILEBOM 0e30MacHOCTH, B pa3BUTHU
MEIUIUHBI, CO3/JaHUM HOBBIX MAaTEpUANOB, HOBBIX HCTOUYHHUKOB HHEPIUH, B OOECIEUEHUU
palMOHATFHOTO TPUPOJIONIONB30BaHus, B (OPMHUPOBAHUN MHUPOBO33PEHUS U OOIIEH KyJIbTypHI
YeloBeKa, a TaKXKe OJKOJOTHYECKH OOOCHOBAaHHOTO OTHOIICHHS K CBOEMY 3/IOPOBBIO H
MIPUPOJHOMU Cpelie;

BJIAJICHUE CHUCTEMOM XUMHUYECKMX 3HaHUM, KOTOpas BKJIIOYAET: OCHOBOIMOJArarolue
NOHATHS — XMUMHYECKHIl JJIEMEHT, aToM, SIIPO M OJIEKTPOHHAas 00ojouka aroma, S-, p-, d-
aTOMHBIE OpOMTAM, OCHOBHOE M BO30YXIEHHOE COCTOSIHHS aToMma, TMOpUAM3Alrs aTOMHBIX
opOuTanel, WOH, MOJIEKYJa, BaJCHTHOCTb, J3JEKTPOOTPHUIATEIBHOCTh, CTENEHb OKHCICHHS,
XUMHUYECKasi CBS3b, MOIIb, MOJISIpHAas Macca, MOJIAPHBIA O0O0BEM, YIJIEPOAHBIN CKeNler,
byHKIIMOHATbHAS TPYINa, pajuKai, CTPYKTypHble (Qopmyibl (pa3BEpHYTHIC, COKpAIIEHHEIE,
CKEJIETHBIC), M30MEpHUsl CTPYKTYpPHAas M TPOCTPAHCTBEHHAs (T€OMETpHUYECKasl, ONTHYECKas),
MU30MEpBI, TOMOJIOTHUECKUH PsIll, TOMOJIOTH, YIJIEBOJOPOIBI, KUCIOPOA- WU a30TCOACpIKaIIHe
OpraHUYecKHUe COEIUHEHHs, MOHOMED, MOJIMMEP, CTPYKTYpHOE 3BEHO, BBICOKOMOJIEKYISIpPHBIC
COEJMHEHUS; TEOPHH, 3aKOHBI (mepuoandeckuil 3akoH [[. M. MenzaeneeBa, Teopusi CTpOCHUS
oprannyeckux BemiectB A. M. byrtnepoBa, 3akOH COXpaHEHUsT MAacChl BEIIECTB, 3aKOH
COXpaHCHHS W TIPEBPAIICHUS DJHEPTUU TPH XHUMHYECKHX pEaKIUsIX), 3aKOHOMEPHOCTH,
CHUMBOJIMUYECKHI S3bIK XMMHH, MHPOBO33PEHUYECKHE 3HAHUS, JISKAIIMEe B OCHOBE MOHMMAaHUS
OPUYMHHOCTH U CHCTEMHOCTH XUMHYECKHX SBJICHHI, TMPEACTABICHUS O MEXaHU3Max
XUMHYECKHX pEaKIHid, TEePMOAWHAMHUYECKUX M KHHETHYECKHX 3aKOHOMEPHOCTAX UX
NPOTEKaHMs, O B3aMMHOM BIIMSHUM aTOMOB W TPYIIIT aTOMOB B MOJIEKYJax (MHIYKTUBHBIA U
Me3oMepHbIi 3 dexTr, opuentanTsl | u |l pona); dbakronorudeckue cBeneHUs O CBONCTBAX,
COCTaBe, MOJYyYeHUH U 0€30MacCHOM MCIOIb30BAHNHU BAKHEHIIIUX OPraHUYECKUX BEUIECTB B OBITY



U TPAKTHUYECKON JeATENbHOCTHM YEJIOBEeKa, OOIIMX Hay4YHBIX MPUHIUNAX XHUMHYECKOTO
IPOM3BOJICTBA (Ha MPUMEpPE MPOU3BOICTBA METAHOJIA, TEPEepadOTKU HEPTH);

c(OPMHPOBAHHOCTh YMEHUM: BBISBIATH XapaKTEpHbIC MPU3HAKH MOHATHIA, yCTaHABINBAThH
UX B3aUMOCBSI3b, UCIIOJIb30BaTh COOTBETCTBYIOIIUE MOHATHUS ITPU OMUCAHUU COCTaBa, CTPOCHUS U
CBOICTB OPraHU4YEeCKUX COECTMHEHUII;

c(OPMHPOBAHHOCTH YMEHHIA:

UCTIOJIb30BaTh XUMUYECKYIO0 CUMBOJIMKY JUIS COCTABJICHHUS MOJICKYJISIPHBIX U CTPYKTYPHBIX
(pa3BEPHYTHIX, COKPALIEHHBIX U CKEJIETHBIX) (POPMYI OpraHuYeCKNX BEUIECTB;

COCTaBJISITh YpaBHEHUS XHUMHUYECKUX pEaKUMid U  pacKpelBaThb HX  CYIIHOCTE:
OKHCITUTEIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIUH  IOCPEACTBOM  COCTABJICHUS  AJIEKTPOHHOTO
OamaHca JTHX peakuuid, peakIuii MOHHOTO OOMeHa ITyTEM COCTaBJICHHS WX TOJHBIX U
COKpAIIEHHBIX HOHHBIX YPaBHEHUII;

U3rOTaBIMBATh MOJIEIM MOJEKYJl OpPraHMYECKHWX BEIIeCTB i1 WJUIIOCTPAlUU HX
XUMHYECKOTO ¥ MPOCTPAHCTBEHHOTO CTPOCHHS;

c(OPMHPOBAHHOCTh YMEHUH: YCTaHABIMBATH MPUHAIIC)KHOCTh U3yUYCHHBIX OPTaHUIECKUX
BEIIECTB M0 X COCTaBY M CTPOCHHIO K OMpPEAENEHHOMY KIIACCy/TPYyIIe COeIMHEHUH, 1aBaTh UM
Ha3BaHUs 10 cuctemarnyeckoil HomeHknatype (IUPAC) u npuBoauTh TpUBUAIbHBIE Ha3BaHUs
JUI  OTACTBHBIX MPEJICTABUTENCH OPraHMYECKUX BEIIECTB (ITHUJICH, AaleTWJICH, TOJYOJI,
[JIMIEPUH, OSTWICHTIUKONb, (eHos, (OpMaNbIeTHA, aleTajabJCTH]l, AaleTOH, MypaBbHUHAS
KHCIIOTA, YKCYCHasi KHCJIOTa, CTEApUHOBAas, OJEHMHOBAs, MAJIbMHTHUHOBAS KHUCJIOTHI, TJIUIUH,
aJlaHWH, MaJIbT03a, GPYKTO3a, AHUIIMH, TUBUHUJ, U30IIPEH, XJIOPOIPEH, CTUPOII U APYTHUE);

c(OPMHUPOBAHHOCTh YMEHHS ONPEACTATh BUJ XUMHUYECKOW CBS3HM B OPraHUYECKHUX
COCIMHEHUSX (KOBaJICHTHAS! M HOHHAS CBSI3b, G- U M-CBS3b, BOJOPOIHAS CBS3b);

c(OPMHUPOBAHHOCTh YMEHMS TNPUMEHATH MOJIOKEHHUS TEOPUH CTPOEHUS OPraHUYECKUX
BemecTB A. M. bytnepoBa ans 0oObsICHEHHS 3aBHCHMOCTH CBOMCTB BEIIECTB OT MX COCTaBa U
CTPOCHHUS;

c(OPMHPOBAHHOCTh YMEHHH XapaKTEepHU30BaTh COCTaB, CTpPOEHHE, (HU3MUECKUE U
XMMHUYECKHE CBOMCTBA TUITUYHBIX MPEACTaBUTENIEH pa3IMUHBIX KJIACCOB OPraHUYECKUX BELIECTB:
QJIKAHOB, LHUKJIOAJIKAHOB, AJKEHOB, AJKAJUEHOB, AJKWHOB, apOMATHYECKHUX YIJIEBOJIOPOJIOB,
CIHPTOB, ANbJETUOB, KETOHOB, KapOOHOBBIX KHCJIOT, MPOCTHIX U CIIOKHBIX 3(HUPOB, KHUPOB,
HUTPOCOCTMHEHUH 1 aMUHOB, aMHHOKHCIIOT, OEITKOB, YTI€BOAOB (MOHO-, TU- U TIOJHCAXapPHUIOB),
WITIOCTPUPOBATh TEHETUYECKYIO CBS3b MEXAY HUMH YPaBHEHUSIMH COOTBETCTBYIOLIMX
XUMHUYECKHUX PEAKIINI ¢ UCTIONB30BAaHUEM CTPYKTYPHBIX (OPMYIL;

c(OPMHUPOBAHHOCTh yMEHHUS TIOATBEP)KIATh Ha KOHKPETHBIX IPHMEpax XapakTep
3aBUCUMOCTH PEAKIIMOHHON CITOCOOHOCTH OPraHWMYECKUX COEAMHEHHH OT KPAaTHOCTH M THIIA
KOBQJICHTHOH CBSI3M (G- U T-CBSI31), B3AUMHOTO BIMSIHUSA aTOMOB U TPYIII aTOMOB B MOJIEKYJIaX;

c(OPMHPOBAHHOCTh YMEHHUS XapaKTepHU30BaTh HCTOYHHMKH YTIJIEBOJAOPOJHOTO CHIPhS
(HedTb, MPUPOAHBIN Ta3, yrojib), CIOCOOBI €ro MnepepadoTKH M MPAKTUYECKOE NPUMEHEHHE
MPOJTYKTOB MEPEepadOTKH;

c(OPMHPOBAHHOCTh BIQJICHUS] CHCTEMON 3HAaHUM O €CTECTBEHHO-HAYYHBIX MeETOoJax
NO3HAaHUS — HaOJIOJEHUHN, W3MEPEHUH, MOJICIMPOBAHUM, SKCIIEPUMEHTE (peajbHOM U
MBICIICHHOM) ¥ YMEHUS IPUMEHSTh 3TH 3HAHUS;

cOPMHUPOBAHHOCTh ~ YMEHHUSI MPUMEHSATh OCHOBHBIE  ONEpAIlil  MBICITUTEIHHON
NEeSITeIbHOCTH — aHalM3 M CHHTE3, CpaBHEHHE, O00O0OIEHHe, CHUCTeMaTH3alluio, BbISBICHHE
NPUYHHHO-CJIECTBEHHBIX CBSI3€H — IJIs1 U3YUEeHHUsI CBOMCTB BEIIECTB U XUMUYECKUX PEAKIIHIA;



c(OPMHPOBAHHOCTb YMEHUH: BBIABIATH B3aMMOCBSA3b XMMUYECKUX 3HAHUN C MOHATHIMHU U
NPEICTAaBICHUAMHU JIPYTHX €CTECTBEHHO-HAYYHBIX TIPEAMETOB Ui 0ojiee OCO3HAaHHOIO
NOHMMAHHUS CYIIHOCTH MaTepUalbHOIO €AMHCTBA MHUpPA, UCIOJIb30BaTh CHUCTEMHBIE 3HAHMS I10
OpPraHMYeCKON XUMMHU JJIsi OOBSACHEHHs U IPOTHO3UPOBAHUS SBJICHUN, UMEIOIIUX €CTECTBEHHO-
HAY4HYIO IIPUPOAY;

c(OPMHPOBAHHOCTh YMEHHUH: MPOBOAUTH PACUYETHl IO XUMHUYECKUM (opmyrnam u
YPaBHEHHUSIM XUMHUYECKUX PEAKIUi C HMCIOJIb30BaHHEM (PU3MUECKUX BEIMYMH (Macca, 00bEM
ra3oB, KOJIMYECTBO BEIIECTBA), XAPAKTEPU3YIOIIMX BELIECTBA C KOJMYECTBEHHOH CTOPOHBIL:
pacy€Thl MO0 HAXOXKACHUIO XUMHUYECKOW (OPMyIbl BEIIECTBA 110 U3BECTHBIM MAacCCOBBIM JI0JIIM
XUMHYECKHX 3JIEMEHTOB, TPOAYKTAM CTOPAaHUs, TNIOTHOCTH Ta3000pa3HbIX BEIIECTB;

c(OPMHPOBAHHOCTh YMEHHI: POTHO3HPOBATH, AHAIM3UPOBATh U OLEHUBATH C MO3HMLIUI
9KOJIOTUYECKON 0e30IacCHOCTH MOCHEACTBUS OBITOBOM U IPOU3BOJACTBEHHOH JESTEIbHOCTU
4eJI0BEKa, CBA3AHHOM C mepepadOTKOM BeIIeCTB, HCHOJIb30BATH IOJTYYEHHbIC 3HAHUA JUIS
NPUHATHS TPAMOTHBIX PEIIEHUH MPOOJIEM B CUTYAIUX, CBSI3aHHBIX C XUMHEH;

c(OpMUPOBAHHOCTh YMEHHUMN: CaMOCTOSITENbHO IUIAHUPOBATh U MPOBOJUTH XMMHUYECKUMN
9KCHEPUMEHT (IOTy4YEeHUE U U3YYEHUE CBOMCTB OPraHMYECKUX BEIIECTB, KAUECTBEHHbIE PEAKIIUU
YIJIE€BOAOPOAOB PA3IUYHBIX KJIACCOB U  KUCIOPOJACOJEPKAIMX OPraHUYECKHX BEILECTB,
pelIeHHe »HKCIEPUMEHTAJIbHBIX 33Jad 10 pPAclO3HABAHUIO OPraHUYECKUX BEILIECTB) C
coOnrofieHMeM IMpaBuwil  0e30macHOro oOpallleHuss C  BEleCTBaMU M JIaOOpaTOpHBIM
o0opyoBaHueM, (HopMyJIUpOBaTh IEJIb HMCCICIOBAHUA, MPEACTABIATh B pa3iU4yHON (opme
pe3yJbTaThl SKCIEPUMEHTA, AHATU3UPOBATh ¢ OLICHUBATh UX JIOCTOBEPHOCTD;

c(OpMUPOBAHHOCTh YMEHUI:

coOIIO/IaTh MPaBHJIA HKOJOTHYECKH IIE€JIECOO0Pa3sHOT0 MOBEACHHS B OBITY W TPYIOBOM
JEATEIIBHOCTH B ILEJIAX COXPAHEHUS CBOErO 3J0pPOBbS, OKPYKAIOUIEH MPUPOAHON Cpenbl U
JIOCTHKEHUS €€ yCTOMYMBOTO Pa3BUTHUS;

OCO3HaBaTh OMACHOCTb TOKCHUYECKOIO JEWCTBUSI HAa JKUBBIE OPraHU3MbI ONpENEIEHHBIX
OpPraHMYeCKHX BENIECTB, MOHUMAas cMbIci rmoka3areis [1/1K;

aHATM3UPOBaTh  LI€JIECOOO0Pa3HOCTh  NMPHUMEHEHHS  OpPraHWYEeCKMX  BEIIeCTB B
HPOMBIIIJICHHOCTH U B OBITY C TOUKH 3pEHHs] COOTHOLIEHUS PUCK-TI0JIb3a;

c(hOpMUPOBAHHOCTh YMEHHUMN: OCYIIECTBISATH IIEJICHANPABICHHBIA TMOUCK XUMHUYECKON
uH(pOpMallMK B pa3IMYHBIX HMCTOYHUKAX (HayyHas U y4yeOHO-HAyyHas JHUTepaTypa, CpelcTBa
MaccoBoi uHpopmauuu, VHTepHET M Jpyrue), KpUTUYECKH aHAIU3UPOBATh XHMHUYECKYIO
uHpopMalnio, nepepadarbiBaTh €€ U UCMOJIb30BaTh B COOTBETCTBUU C IOCTABICHHOHN y4eOHOM
3agaden.

11 KJIACC

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

c(OpMHUPOBAHHOCTH MPEJCTABICHUN: O MaTepHaIbHOM €IMHCTBE MHPA, 3aKOHOMEPHOCTSIX
U TI03HaBa€MOCTHU SIBJICHUI NMPUPOIbI, O MECTE€ U 3HAYEHHM XUMHUHU B CHCTEME €CTECTBEHHBIX
HayK U e poiid B 00ECIEYeHUH YCTOWYMBOIO PAa3BUTHUS, B PELICHUH MPOOJIEM IKOJIOTHUECKOMH,
HHEPreTUYeCKOM M NHIIEeBOW O€30MacHOCTH, B PAa3BUTUU MEIUIUHBI, CO3AaHUU HOBBIX
MaTepuaioB,  HOBBIX  HCTOYHUKOB  HHEPruM, B  OOECHEUEHHWH  PAlMOHAIBHOTO
MPUPOIONOIB30BaHus, B GOPMUPOBAHUN MUPOBO33PEHUS U OOIIEH KyJIbTYphl YEJIOBEKA, a TAKXKE
HKOJIOTHYECKU 0OOOCHOBAHHOTO OTHOILIEHHS K CBOEMY 3710POBBIO M IPUPOTHON CPeIe;

BIQ/ICHUE CUCTEMOW XUMHUYECKMX 3HAHMH, KOTOpas BKIJIIOYAET: OCHOBOIIOJATaIoINe
HOHATHUS — XUMUYECKUH 2JIEMEHT, aTOM, SIIPO aTOMa, U30TOIbL, AJIEKTPOHHAs 000JI0UKa aToMa, S-



, Pp-, d-atoMHbIe OpOWTaNM, OCHOBHOE W BO30YKAEHHOE COCTOSIHHS aroma, THOpHIH3arivs
ATOMHBIX OpOWTaneii, WOH, MOJCKyJia, BaJCHTHOCTh, JJICKTPOOTPHUIATEIHLHOCTh, CTENEHBb
OKHCJICHUsI, XUMHYECKass CBsA3b (KOBAJICGHTHAs, WOHHAs, MeETaJUNInYecKasi, BOJOpPOIHAs),
KpUCTAJUIMYECKash PEelETKa, XUMHUYECKas pPEeakiusi, pacTBOp, AJIEKTPOJUTHI, HEIIEKTPOIUTHI,
SJIEKTPOJUTUYECKA JUCCOLUMAIMs, CTEMNEeHb JMCCOIMAllMM, BOJOPOJHBIM  IOKa3aTelb,
OKHCITUTEIb, BOCCTAHOBUTEIb, TEIUIOBOH YPPEKT XMMUYECKON peaKIiu, CKOPOCTh XMMUYECKON
peakluy, XUMHUYECKOE paBHOBECHE;, TEOPUHM M 3aKOHBI (TEOpUsl BJIEKTPOJIUTUYECKOU
Jquccouuanuu, nepuoauyeckui 3akon .M. MenneneeBa, 3aKOH COXpAaHEHUS MacChl BELIECTB,
3aKOH COXPaHEHUs W MPEBpPAICHUS SHEPTUU MPU XUMHUUYECKUX PEaKIMSAX, 3aKOH MOCTOSIHCTBA
COCTaBa BEIIECTB, 3aKOH JCHCTBYIOIIUX MAcC), 3aKOHOMEPHOCTH, CUMBOJIMYECKUM S3bIK XUMHH,
MHPOBO33PEHUYECKHE 3HAHUSA, JIEKAIIUEe B OCHOBE MOHUMAHUS MPUYMHHOCTU U CHUCTEMHOCTHU
XMMHYECKUX SIBJICHUM; COBPEMEHHBIC NPEACTABJICHHS O CTPOCHHMU BEIIECTBA HA AaTOMHOM,
MOHHO-MOJIEKYJISIPHOM M HAJMOJIEKYJISIPHOM YPOBHSX; MPEICTAaBICHUS O MEXaHU3Max
XUMUYECKUX PEaKIUW, TEPMOJMHAMUYECKMX W KHUHETHUYECKHX 3aKOHOMEPHOCTSIX  HX
NpPOTEKaHUs, O XUMHYECKOM DPABHOBECHH, pacTBOpaX U  JIUCIEPCHBIX  CHUCTEMax;
dakTonornyeckue CBEJCHUSI O CBOWMCTBAX, COCTaBe, MOJYyUYEHUU U OE30MacCHOM HUCIOJIb30BAHUU
BaXHEHIINX HEOPraHWYECKUX BEIIECTB B OBITY M MPAKTUYECKOW NEATEIbHOCTH YEIOBEKa,
OOIIMX HAYYHBIX MPUHIUANAX XUMUYECKOTO ITPOU3BOJICTBA;

c(hOpMUPOBAHHOCTh YMEHUI: BBIABIISITh XapaKTEPHbIC MPU3HAKU MOHATHM, YCTaHABIIUBATh
UX B3aUMOCBS3b, HCIIOJIb30BATh COOTBETCTBYIOIIME IMOHATUSA IPU OMHCAHUM HEOPraHUYECKHX
BEIIIECTB U UX MPEBPAILICHUN;

c(hOpMUPOBAHHOCTh YMEHHUS HCIIOJIb30BAaTh XUMHYECKYI0 CHUMBOJIMKY JJIsi COCTaBIICHUS
dbopMyn BEHIECTB W YpaBHEHUN XMMHYECKUX PEAKIMH, CHUCTEMAaTHYECKYI0 HOMEHKJIATYpy
(IUPAC) u TpuBHaIbHbBIC HA3BAHUS OT/ICILHBIX BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHHUS OMPEIEISITh BAJIGHTHOCTh U CTENEHb OKUCIICHUS XUMHYECKHIX
AJIEMEHTOB B COCIMHEHHSX, BUJl XMMHUYECKOW CBSA3U (KOBAJICHTHAsl, MOHHAs, METAJTMYECKas,
BOJIOPOJIHAS ), TUTI KPUCTAJUTHYECKON PEIIETKY KOHKPETHOTO BEIIECTBA;

c(OpPMUPOBAHHOCTh YMEHHUS OOBSCHITH 3aBHCHMOCTH CBOMCTB BEIIECTB OT BHJA
XUMHUYECKON CBS3M U TUMNA KPUCTAJUIMYECKOW PEImETKH, OOMEHHBIM U JOHOPHO-aKIIETITOPHBIH
MEXaHU3Mbl 00pa30BaHMs KOBAJICHTHOM CBSI3H;

c(hOpMUPOBAHHOCTh YMEHUHN: KIACCU(UIIMPOBATH: HEOPTraHWYECKHUE BEIIECTBA MO UX
COCTaBy, XMMHYECKUE PEAKIMHU MO Pa3JuyHbIM MpHU3HAKaM (YHUCIy U COCTaBY pearupyromnux
BEIIECTB, TEIJIOBOMY J(PQeKTy peaklnHd, W3MEHEHHUIO CTeMeHEel OKHUCIIEHUS JJIEMEHTOB,
00paTUMOCTH, y4YacTHIO KaTajau3atopa W JPYTHe); CaMOCTOATEbHO BBHIOMpATh OCHOBAHHUS W
KPUTEPUU JJI KITaCCH(PUKAINHI U3y9IaeMbIX BEIIECTB M XUMHYECKUX PEaAKIIHiA;

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

c(hOpMUPOBAHHOCTh YMEHUH: XapaKTePHU30BaTh AIEKTPOHHOE CTPOEHHE aTOMOB M MOHOB
XUMUYECKHX 3JIEMEHTOB NepBOro—4erBéproro mnepuoaoB llepuomumueckoit cucremsr JI.H.
MenieneeBa, UCHOJIb3Ys MOHITHUS «IHEPTETUUECKUE YPOBHU», «IHEPreTUUYECKUE MOJAYPOBHUY,
«S-, p-, d-aromHBIE OpOWTANN», «OCHOBHOE M BO30YKIEHHOE DHEPrETHUYECKHUE COCTOSHUS
aToMa»; OOBSCHATh 3aKOHOMEPHOCTH W3MEHEHUSI CBOMCTB XHUMHUYECKHUX OJJIEMEHTOB M WX
COEMHEHUH 10 nepuojaM U rpymmam Ilepuoguueckoii cucremsl /. 1. MenaeneeBa, BaJeHTHbIE
BO3MO>XHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHHUS UX IIEKTPOHHBIX 000JIOUEK;



c(hOpMUPOBAHHOCTh YMEHHI: XapakTEepU30BaTh (OMUCHIBATh) OOIHME XUMHYECKHE
CBOICTBa BEIIECTB Pa3IUYHBIX KJIACCOB, NOJATBEP)KIATh CYLIECTBOBAHME NEHETHYECKON CBSA3U
MEX/ly HEOPTraHUYECKMMU BEIIECTBAMU C IIOMOIIbIO YPaBHEHUI COOTBETCTBYIOLIUX XUMHUECKHUX
peaKIuii;

c(hOpMUPOBAHHOCTh YMEHHS PACKPBIBATh CYIIHOCTb: OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX
peaxkiuil MOCPEJCTBOM COCTaBJIEHMS IEKTPOHHOIO OanaHca 3TUX PeakUuil; peakuuil HOHHOIO
oOMeHa MNyTEM COCTaBJIEHUS HX IIOJIHBIX M COKPALIEHHBIX HOHHBIX YpPaBHEHHUH; peakuuil
TUAPOJIN3A; peakluil KOMILIEKCOOOpa3oBaHMs (Ha MpUMEPE THIPOKCOKOMILJIEKCOB ILIMHKA U
ATIOMHUHHS);

c(OPMHPOBAHHOCTh yMEHHUSI OOBSICHATH 3aKOHOMEPHOCTH MPOTEKAHUS XHUMHUYECKHX
peakuuii ¢ y4€TOM MX OHHEPreTHMYECKUX XapaKTEPUCTHUK, XapakTep H3MEHEHUsI CKOpPOCTU
XUMHUYECKON pEeaKklMu B 3aBUCHMOCTU OT Pa3jIMuYHBIX (DAKTOPOB, a TaKKe XapaKTep CMEIEHUs
XUMHYECKOT'0 PAaBHOBECHUS IO/ BIUSHUEM BHEIIHUX Bo3zaeicTBuii (mpunuuin Jle llarensbe);

c(OpMUPOBAHHOCTh YMEHUS XapaKTepU30BaTh XUMUUECKHUE PEAKIIMH, JIEKAIINEe B OCHOBE
IPOMBIIIIEHHOTO TIOJYYEHUS] CEPHOW KHUCJIOThL, aMMHakKa, OOILIUMe Hay4HbIE IPUHIUIIBI
XUMHYECKHX MPOU3BOJCTB; I€eCOO00Pa3HOCTh MPUMEHEHUS HEOPraHWYeCKUX BEIECTB B
MPOMBINIJICHHOCTH U B OBITY C TOUKH 3PEHUS COOTHOIICHUS PUCK-TIONH3a;

c(hOopMUPOBAHHOCTD BJIQJICHHS CUCTEMOM 3HAHUI O METOJIaX HAyYHOIr'O TTO3HAHUS SIBJICHUIN
OpUpoOABl — HAONIOJCHHWE, W3MEPEHHE, MOJCIUPOBAHUE, OJKCIEPUMEHT (pealbHbIl U
MBICIICHHBIN), UCHOJIB3YEMBIX B €CTECTBEHHBIX HAyKaX, YMEHHUS MPUMEHSITh 3TH 3HAHUA MpU
SKCIIEPUMEHTAILHOM HCCIICJJOBAHUM BEIIECTB U ISl OOBACHEHUS XUMHUYECKHX SBJICHHUIA,
MMEIOLINX MECTO B IIPUPOJIE, IPAKTUUECKOH IEATEIbHOCTH YEJI0BEKa U B IOBCEIHEBHOM KU3HHU;

c(OpMUPOBAHHOCTh YMEHHUS BBISBIATH B3aUMOCBSI3b XUMUYECKUX 3HAHUM C MOHATUSAMU U
NpPEJCTAaBICHUAMHU JIPYTHX €CTECTBEHHO-HAy4YHbIX IIpeAMETOB Ui 0ojiee OCO3HAaHHOI'O
MMOHUMAaHUS MaTepUaIbHOIO €IMHCTBA MUDPA;

c(OpMUPOBAHHOCTh YMEHHUS MTPOBOJUTH PACUETHI: C UCIOIb30BAHUEM TIOHATUN «MaccoBast
JI0JIs1 BEIIECTBA B PACTBOPE» U «MOJISIpHAsl KOHIEHTpALMA»; MAacChl BelllecTBa WK 00bEMa rasa
10 U3BECTHOMY KOJIMYECTBY BEILIECTBA, Macce WIM 00bEMY OJHOTO M3 YUACTBYIOIIUX B PEAKLIUU
BEIIIECTB; TEIUIOBOrO 3(PdeKTa peakluy; 3Ha4YeHNs1 BOJOPOJHOIO MMOKa3aTessi pacTBOPOB KHCIOT
U IIeJouell C M3BECTHOM CTENEHbI0 IUCCOLMALMU; Macchl (00bEMa, KOIMYECTBA BEIIECTBA)
NPOAYKTa peakluy, €CId OJHO U3 MCXOJHBIX BEIIECTB JJAHO B BHUJIE PacTBOpa C OMpPENEIEHHOMN
MaccoBOW J10Jiell pacTBOPEHHOIO BEIIECTBA WIM JIaHO B H30BITKE (MMEET MPHUMECH); J0JIU
BBIXO0/Ia MMPOJYKTA PEAKLUHU; O0bEMHBIX OTHOIIECHUI! ra3oB;

c(OpMUPOBAHHOCTh YMEHHUN: CaMOCTOSITENIbHO IUIAHUPOBATh M MPOBOJIUTH XMUMHUYECKUN
AKCIIEPUMEHT (TIPOBE/IEHUE PeaKuii HOHHOTO OOMEHa, MOATBEPKICHHE KaYeCTBEHHOI'O COCTaBa
HEOPraHMYECKUX BEUIECTB, ONPEAEIECHUE CPEIbl PACTBOPOB BEIIECTB C OMOIIbI WHINKATOPOB,
U3yYeHHe BIUSHHUS pa3IM4YHBIX (PAKTOPOB HAa CKOPOCTh XMMHUYECKON peakiuH, pelIeHHe
AKCIIEPUMEHTAJIBHBIX 33/a4 1o TemMaMm «Metamib» u «Hemeramnel») ¢ coOnrogeHreM MpaBuil
Oe3omacHOro odpalieHus C BellecTBaMH U JabopaTopHbIM 000pyAOBaHHEM, (HOPMYIHPOBATH
Helb MCCIENOBAaHUS, TMPEJICTaBIATh B pPa3IMYHON (QopMe pe3ysnbTaThl dSKCIEPUMEHTA,
AQHAJIN3UPOBATh U OLIEHUBATh UX JOCTOBEPHOCTD;

c(hOpMUPOBAHHOCTh YMEHHIA: COOIOAThH MpaBUiIa TOJb30BAHUS XUMUYECKON MOCYI0ON U
1abopaTOpHBIM 00OpYyAOBaHHEM, OOpaIeHUsI ¢ BEIIECTBAMU B COOTBETCTBUU C WHCTPYKIUSIMU
[0 BBINOJHEHUIO JA0OPAaTOPHBIX XUMHUYECKHX OIBITOB, HKOJOTHYECKU I€JIeco00pa3HOro
NOBEJCHUS B OBITY M TPYIOBOH IEATENBHOCTH B LEIAX COXPAHEHHS CBOETO 3710POBbA,
OKPYXaIoIIel MPUPOAHON CpeAbl M AOCTHKEHUS €€ yCTOMYMBOIO pPAa3BUTHS, OCO3HABAThH



ONAaCHOCTh TOKCHUYECKOTO JEHCTBHUSI HAa JKUBBIE OPraHU3Mbl OIPEICIEHHBIX HEOPraHWYECKHX
BEILIECTB, TOHMMAas cMbIca nokazarens [TJIK;

c(OPMUPOBAHHOCTh YMEHHI: OCYIIECTBIIATH IICJICHANIPABICHHBI MOUCK XUMUYECKOU
uH(pOpMallMK B Pa3IMYHBIX HCTOYHUKAX (HayyHas U y4yeOHO-HAyyHas JUTepaTypa, CpelcTBa
MaccoBoi uHopMmanuu, WMHTEepHET U JApyrue), KpUTUYECKH AaHaJU3UPOBATh XHUMHUYECKYIO
uHpopMalnio, epepadarpiBaTh €€ U UCIOJIb30BaTh B COOTBETCTBUU C IOCTABICHHON y4eOHOM
3a/1auen.
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Ne

wn Tema ypoka

IIpenmeTt u 3HaYEHUE OPraHUYECKON
XUMUH, TIPEICTABIICHHE O MHOTO00Opa3uu
OPTraHMYEeCKUX COCTUHEHUMN

KoauuecTBO 9acoB

Bcero

KonTposbHbie
padoThbI

IIpakTHyeckue
padoThI

JlaTa
U3YYeHUS

DJIEeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchl

DJIEKTPOHHOE CTPOCHHE aTOMa yriepoa
(oCHOBHOE M BO30YX/JIEHHOE COCTOSIHHUS).
BasieHTHBIC BO3MOXKHOCTH aTOMa yriiepo/ia

XuMHyecKasi CBsi3b B OpPraHM4YECKHUX
coeTMHEeHUSIX. MexaHn3Mbl 00pa3oBaHUs
KOBAQJIGHTHOM CBSI3H, CIIOCOOBI pa3phiBa
CBsI3eH

Teopus cTpoeHHs OpraHMYeCKUX
coenquHenuit A. M. bytneposa

Buabl nzomepun: CTpyKTypHas,
MPOCTPAHCTBEHHAS. DIEKTPOHHbIE

3¢ (deKTh B MOJIEKYJIaX OPraHuYeCKUX
COCIMHEHU I

[IpencraBnenue o KIaccUPUKAINA U

cucremarnueckas Homenkinarypa (IUPAC)
OpPraHUYeCKUX BEIIECTB

Knaccudukanus peakiuii B opraHu4ecKoi
XUMHUH




10

Cucremarusanys U 0000IeHNE 3HAHUHN 110
TEME

AJIKaHBI: TOMOJIOTHUECKHH psiji, 001Iast
dbopmysa, HOMEHKJIATypa U U30Mepus,
3JICKTPOHHOE U MTPOCTPAHCTBEHHOE
CTPOCHHE MOJIEKYJI

duznueckre 1 XUMUYECKHE CBOMCTBA
AJIKAaHOB

11

12

13

HaxoxneHnne aikaHOB B IPUPOJIE.
CriocoObI oTyueHus 1 IpUMEHEHNE
AJIKaHOB

[Muknoankansl: obmmas Gopmyna,
HOMEHKJIATypa ¥ U30Mepusi, 0COOCHHOCTH
CTPOCHUS 1 XUMUYECKHUX CBOMCTB, CITIOCOOBI
MIOJTyYCHUS U IIPUMEHEHHE

Pemenne pacuéTHbIX 3a7a4 Ha
ompezieNieHue MOJIEKYIIpHOH (popMyIIbI
OpPTaHMYECKOTO BEIIECTBA IO MACCOBBIM
IIOJIIM aTOMOB DJIEMEHTOB, BXOISIINX B €r0
coctaB. CucteMaTH3anus U 0000IIeHIE
3HAHUH 110 TEME

14

AJKEHBI: TOMOJIOTHYECKHH psifl, 001as
dbopmysa, HOMEHKJIATypa, JJIEKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKY.
CtpykTypHas U IIUC-TPaHC-U30MEPHUS
AJIKEHOB

15

Puznyeckue 1 XMUMHUYECKHE CBONCTBA
ankeHoB. [IpaBuino MapkoBHHKOBa




CriocoOblI MoTy4eHus U IpUMEHEHUe

16 1
QJIKEHOB
[TpakTuueckas padota Ne 1 mo teme

17 "[Tonyuenue >TuICHA U U3yYCHHUE €TO 1
CBOMCTB"
Pemenne pacy€THbIX 33124 HA

18 OTIpeieIeHNuE MOJIEKYJIIPHON (hOPMYITBI 1
OpPraHMYECKOTO BEIIEeCTBA
AJNKaIueHbl: CONMPSHKEHHBIE,

19 M30JIUPOBaHHbIE, KyMYJIHPOBAaHHBIC. 1
Oco0eHHOCTH ANIEKTPOHHOT'O CTPOEHUS

20 XUMHUYECKUE CBOWCTBA COMPSKEHHBIX 1
JTMEHOB

21 CrniocoObI oTy4eHus U IpUMEHEHUe 1
aNKaJIMeHOB
AJKUHBI: TOMOJIOTUYECKHIA PsiJl, 001Ias

29 dopmya, HOMEHKIIATypa, IEKTPOHHOE U 1
POCTPAHCTBEHHOE CTPOCHUE MOJIEKYJI,
¢du3nyeckre CBOUCTBA

23 XUMHYECKHE CBONCTBA aJIKMHOB

24 KauecTBeHHbIE peakuy Ha TPONHYIO CBS3b 1

o5 CriocoObI moTydeHus ¥ IpUMEHEHNE 1
AITKHHOB

26 Pemienue 3a1a4: pacy€Thl 0 ypaBHEHUIO 1
XUMHUYECKON peaKkIiuu

97 Cucremarusanys 1 0000IeHNe 3HAHUHN 110 1
TeMe

28 ApeHBI: TOMOJIOTHYECKUHN Psifl, 00IIas 1




dbopmysia, HOMEHKJIATypa. DJIEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYI
OCH30J1a ¥ TOTyOJIa, NX (PU3HUECKUE
CBOMCTBaA

XUMHYECKUE CBOMCTBA APEHOB: PEAKIIUH

29
3aMEeILICHUS
XHUMHUYECKUE CBOMCTBA aPEHOB: PEaKLUU

30 IIPUCOEANHEHHNS, OKUCIIEHUE TOMOJIOTOB
Oenzona

31 Oco0eHHOCTH XMMHUYECKUX CBOWCTB
CTHpOJIa
Pemenue pacy€rHbix 3a1a4 Ha

32 OTIpeieIeHNue MOJICKYJIIPHON (hOPMYITBI
OpPraHMYECKOIo BEIIECTBA

33 CriocoObl nostyueHus 1 NpUMEHEHNe
apeHoB

34 ['eneTnueckas CBSA3b MEXKIY pa3IMUHBIMU
KJIacCaMM yIJIEBOI0POIOB
Pacu€rsl 0 ypaBHEHUAM XMMHYECKHUX

35 peakiuii. Cucremarusaius u 00001IeHNEe
3HAHUH 10 TEME

36 [Tpupoanstii ra3. IlonytHble HeTAHBIE
rasbl

37 KameHHBIi yroip ¥ IpOIYyKTHI €70
nepepadoTKu
Hed1s 1 ctocobs! e€ mepepaboTKu.

38 [TpuMeHeHrne POTYKTOB NIEpepadOTKH

He(TH




39

40

I'eneTnueckas cBI3b MCXKAY pa3IndYHbIMU
KJlacCaMH yIJICBOJOPOJ0B
FaJ’IOFeHOHpOI/ISBOHHBIC YIJII€BOAOPOOAOB:
OJICKTPOHHOC CTPOCHUC, pCAKIITUN
3aMCIICHHUA IraJIOTCHa

41

JleiicTBue 11eouei Ha
rajoreHnpoun3BoiHbIe. B3anmonaeictere
JUTAJIOT€HAIIKAHOB C MarHUEM U LIUHKOM

42

43

44

45

CucreMmaru3zanus 1 0000I1IeHe 3HAHUH 110
pazzeny "Yriesonoposl”

KoHTpoinbHas pabora 1o Teme
"YraeBogopo b

[IpenenvHBIC OTHOATOMHBIC CITUPTHI:
TOMOJIOTHUYECKUH psia, oOmiast popmyra,
CTpOEHHE MOJIEKYJ, H30MEpHS,
HOMEHKJIaTypa, Kiaccupuxarms,
dbuznyeckue cBoiicTa

XHUMHUYECKUE CBOMCTBA MTPEAEIIBHBIX
OJHOATOMHBIX CIIUPTOB

46

47

48

CrniocoOblI nosty4eHus U NpUMeHEeHue
OJTHOATOMHBIX CITUPTOB

[IpocTeie 3¢upbl: HOMEHKIATYPA U
U30MEpHUsI, 0COOCHHOCTH (PU3NIECKUX U
XUMHUYECKUX CBOUCTB

MHoroaToMHEIE CIIUPTHBI: 3TUJICHTIIMKOJIb 1

TIIALEPHUH, UX PU3UIECKHIE U XUMHUECKUE
CBOMCTBA

49

CrniocoOblI nosty4eHus U IpUMeHEeHue




MHOI'0OAaTOMHBIX CITUPTOB

@DeHoII: CTPOCHUE MOJIEKYJIbI, (hU3UYECKHe

50 .
cBoiicTBa. TOKCMYHOCTH peHOIa

51 XuMu4eckue cBoiicTBa (heHoa

59 CniocoOblI MoTy4eHus U IpUMEHEHUe
denona
[IpakTuueckas padora Ne 2. Pemenue

53 IKCIIEPUMEHTAIBHBIX 33124 TI0 TEME
"Crauptsl U heHoIbl"

54 CucremaTtu3zaius U 0000IICHHE 3HAHUN 110
TeMe
Anbaeruibl ¥ KeTOHBI: SJIEKTPOHHOE

55 CTpOoeHHE KapOOHHUIILHOM IPYIIIBL;
TOMOJIOTHUYECKHUE Psiibl, 001as hopmyna,
U30MEpHsI © HOMEHKJIATypa

56 Anbaeruipl U KeTOHBI: PU3NYECKUE
CBOICTBa; peaKkluy MPUCOEAUHEHUS

57 Peakmuu okucIeHHS 1 KAYECTBCHHBIE
pEeaKIUU aJbJICTHIOB M KETOHOB

58 CnocoObI Moy4eHUs aibAeTHI0B U
KETOHOB
OOHOOCHOBHEIE MpeAeNbHbIE KAPOOHOBBIC

59 KHUCIIOTHI, 0COOEHHOCTH CTPOCHHSI UX
MOJIEKY T

60 W3omepust ¥ HOMEHKJIaTypa KapOOHOBBIX
KHCJIOT, UX (PU3HUECKHUE CBOMCTBA

61 XHUMHYECKHE CBOMCTBA MTPEACIIBHBIX

OJHOOCHOBHBIX Kap6OHOBBIX KHCIIOT




62

63

64

OcoOEHHOCTH CBOMCTB MYpPaBbHHOM
KHCIOTEL. MHOTOOOpa3ue KapOOHOBBIX
KHUCJIOT

OCc0oOCHHOCTH CBOWMCTB: HEMPEICTbHBIX U
apOMaTHYECKUX KapOOHOBBIX,
JTUKapOOHOBBIX, THIPOKCUKAPOOHOBBIX
kucioT. [IpencraBurenu BoICIIMX
KapOOHOBBIX KHUCIIOT

ITonstue o IMPOU3BOJHBIX Kap6OHOBbIX
KHCIIOT

65

Crioco0bI moTyueHus 1 IpUMEHEHNE
KapOOHOBBIX KHUCIIOT

66

67

68

CrnosxHbIe 3(DUPBI: TOMOJIOTHYECKUN PSIII,
obmras popmyna, H30MepHs U
HOMEHKJIaTypa

dusznyueckue U XUMUYECKHE CBOWCTBA
3¢upoB

Pemenune pacu€THpIX 3a7a4: IO YPaBHEHHUIO
XUMHYECKOW peaKIuy, Ha ONpeCTICHUE
MOJICKYJISIPHOM (hOPMYJTBI OPraHUIECKOTO
BEILIECTBA

69

[TpakTrueckast paborta Ne 3. Pemenue
SKCIIEPUMEHTAJIBHBIX 3aa4 10 TeMe
"KapOoHoBsie KucioTsl. CroxkHbie 3¢pupsr"”

70

71

Kupsl: ctpoenue, pusndeckue u
XUMUYECKHE CBOUCTBA (TUAPOITU3)

Oco0eHHOCTH CBOWCTB JKUPOB,
COZIepIKaIX OCTATKU HENPEACTbHBIX




YKUPHBIX KUCTOT. JXKupsl B mpupoje

MBpbi1a Kak COJIA BBICIIIUX KapOOHOBBIX
KHCJIOT, UX Moroliee acicTaue. [lonsaTue o

72 CUHTETHUYECKUX MOIOIIUX CPEJICTBAX
(CMO)
I'enernueckas CBsI3b YIJIEBOJIOPOJIOB U

73 KHCIIOPOJICOICPIKAITUX OPTaHMIECKUX
BEIICCTB

72 Pacu€tel o ypaBHEHUSM XHMHUYECKUX
peaKuuit

75 CucremaTtu3zanus u 0000IIeHHE 3HAHUN IO
TeMe
OO0m1as XxapakTepucTUKa YIJI€BOIOB U

76 KJ1accu(UKalus yrieBoaoB (MOHO-, IU- U
MOJIMCaXapHUIbl)

77 Momnocaxapubl: (pu3nUecKrue CBOMCTBA U
HAX0XJICHUE B TIPUPOJIC

78 [TpuMmeHeHue TI0KO3bl, € 3HaUeHUE B
YKU3ZHEJEATEIIbHOCTH OpraHu3Ma
Jucaxapunsl: caxapo3a, MallbTo3a U

79 nakto3a. HaxoxeHnue B npupojie u
MPUMEHEHHE JUCcaxapuioB
[Tonurcaxapuabl: CTpOSHHE MaKPOMOJIEKYT,

80 du3HYeCKre M XUMUICCKHE CBOMCTRA,
MPUMEHEHUE

81 [TonsiTre 06 NCKYCCTBEHHBIX BOJIOKHAX

82 Pemenue pacueTHbIX 337249 Ha

ONpEAEIIEHUE JOJIM BbIX0JA TPOAYKTa




83

PCaKIUU OT TCOPETHYECKU BO3MOYKHOT'O
Cucremarusanus U 0000IEHUE 3HAHUN 1O
paszneiny

84

85

86

KontponbHast pabora o Teme
"Kucnopoacoaepaiiie opraHu4eckue
coeuHeHus"

AMUHBL: KIacCUPUKAIHS, CTPOCHUE
MOJIeKyYJI, o0mmast popmyia, n3omepus,
HOMEHKJIaTypa 1 (pu3nyecKkure CBOWCTBA

XHUMHUYECKHE CBOMCTBA aJ'II/I(baTI/I‘IeCKI/IX
AdMHHOB

87

AHWIMH: CTPOCHHE aHWJINHA, OCOOCHHOCTH
XUMHYECKHUX CBOMCTB aHUIMHA

88

89

90

CriocoObl nostyueHus 1 NpUMEHEHNe
annpaTHYECKUX aMUHOB

AMUHOKHUCIIOTHI: HOMEHKJIATypa U
nzomepus, (pu3nuecKrue CBOMCTBA.
OtnenbHbIE PEACTABUTENH 0L
AMUHOKHCIIOT

XHUMHYECKHE CBOMCTBA AMHUHOKHCIIOT, UX
OMOJIOTHMYECKOE 3HAUCHUE aMUHOKHUCIIOT.
Cunres u TUAPOJIN3 MECIITUA0B

91

benku kak npupoaHbie TOTUMEPHI;
CTPYKTYpbI O€IKOB

92

93

XUMHUYECKHE CBOUCTBA OEIIKOB

A3oTcoaepKaire reTepouKInIecKie
coenuHeHUs. HykiienHOBBIE KUCITOTHI:
COCTaB, CTPOCHHUE U OMOJIOTHYECKAs POJIb




94

95

96

97

[Tpaktuueckas padora Ne 4. Pemenue
AKCIIEPUMEHTAJIBHBIX 33/a4 110 TEME
"A3oTcoiepKalie OpraHu4ecKue
coeuHeHus"

[TpakTuueckas padota Ne 5. Pemenue
9KCIIEPUMEHTANIBHBIX 3aa4 10 TeMe
"Pacrio3zHaBaHu€ OPraHUYECKUX
coeqrueHuin"

KoHTpoinbHas pabora 1o Teme
"A30TcoAepKallre OpraHuueCcKue
coenuueHus"

OCHOBHBIC ITOHITUS XHMUH
BBICOKOMOJICKYJISAPHBIX COCI[I/IHGHI/Iﬁ u
MCTOJbI UX CUHTC3a —IIOJIMMCPHU3aAlNA U
MNOJIMKOHACHCAIIUA

98

[TnacTtmaccel. YTunuzamus u nepepadoTka
IIacTUKa

99

100

101

DnacToMepbl: HaTypaJlbHbBIN
CUHTCTUUYCCKHE KayYyKH. Pe3nna

Bomnoxkna: HAaTypaJIbHbIC, HCKYCCTBCHHBIC,
CHUHTCTHUYCCKHUC. HOJ'II/IMepLI CIICIuaJIbHOI'O
Ha3HAa4YCHUA

[TpakTrueckast pabota Ne 6. Pemenue

AKCIIEPUMEHTAJIbHBIX 33/a4 110 TEME
"Pacrio3HaBaHue mjiacTMacc U BOJIOKOH"

102

O00011eHNEe U CUCTEMATU3ALIS
W3yYEeHHOTO MaTepHaia Mo TemMe
"BbICOKOMOJIEKYJISIpHBIE COSMHEHMS"




OBIIEE KOJIMYECTBO YACOB I10

[NPOT'PAMME 102




11 KJIACC

KosnunuyectBo yacos DJIEeKTPOHHbIE
Ne ara udposbie
/i Tema ypoka Beero Konrpoabnbsie IIpakTHyeckue fl[3yqennﬂ :)Iﬁg;l;onaTeJILHble
padoThbI padoThI pecypenI
1 Atom. CocTaB aTOMHBIX s7€p. XUMUUECKUM 1
aneMeHT. M30Tomnsl
5 CrpoeHue IeKTPOHHBIX 000JI0YEK aTOMOB, 1
KBaHTOBBIE YHUCIIA
3 Knaccugukarus XuMruueckux 3JIeMEHTOB (S-, 1
p-, d-, f-amemenTHI)
4 Pacnipenenenue 31€KTpOHOB O ATOMHBIM 1
opOuTasim
OJeKTPOHHbIE KOH(PHUTypallMi aTOMOB
5 3JIEMEHTOB B OCHOBHOM U BO30YKIEHHOM 1
COCTOSTHUU
6 OeKTpOHHbIE KOH(PUTYpaIli HOHOB. 1
DNEeKTPOOTPULIATEIBHOCTD
[Iepnoanueckuii 3axoH u [lepnoanueckas
7 cUCTeMa XMMHUYecKHX 3neMeHTos /1. 1. 1
MeneneeBa, CBA3b C COBPEMEHHOU TEOPUEN
CTPOEHHS aTOMOB
3aKOHOMEPHOCTH U3MEHEHUSI CBONCTB
3 XUMHUYECKHUX 3JIEMEHTOB U 00pa3yeMbIX UMH 1
MIPOCTBIX U CJIOKHBIX BEIIECTB IO IPyIIaM U
nepuoaam
9 Cucremarusanys 1 0000IeHNe 3HAHUHN 110 1




10

TEMEC

Buasl xumuueckoii cBsa3u. MexaHu3MBbl
00pa3oBaHus KOBAJICHTHOM CBSI3H.
Bonopoanas cBsizb. MexMoneKyaspHbIe
B3aUMOJICUCTBUA

11

BaneHnTHOCTb U BaJIeHTHBIE BO3MOXXHOCTH
aToMOB. CBS3b 3JIEKTPOHHOMN CTPYKTYpBI
MOJIEKYJI C UX F€OMETPUUECKUM CTPOECHUEM

12

13

14

IIpencraBienus 0 KOMIUIEKCHBIX
COCIMHEHUSIX: COCTaB U HOMEHKJIATypa

BemectBa MOIEKYIIIPHOTO U
HEMOJIEKYJIIPHOIO CTpOeHMs. THIIbI
KPUCTAJUIMYECKUX PELIETOK U CBOMCTBA
BELICCTB

ITonsTue o AUCIICPCHBIX CUCTCMAX.
HpeI[CTaBJ'IeHI/Ie 0 KOJUIOUJHBIX paCTBOpax

15

HctunHbIe pacTBOPHI: HACBIIIEHHBIE U
HEHACBHILIEHHbIE, PACTBOPUMOCTb.
Kpucrannorunpatsl

16

17

18

CrniocoObl BbIpayKE€HUS! KOHIIEHTPALUU
pacTBOpoB

Pemenue 3amau ¢ ucnosb30BaHUEM MTOHATHH
""MaccoBast 10Ji1 pacCTBOPEHHOIO BellecTsa',
"MosipHas KOHUEHTpanus"
Knaccudukanus 1 HoMeHKIaTypa
HEOpPraHUUYECKUX BEILECTB

19

Cucremarusanys 1 0000IeHNEe 3HAHUHN 110
TEME




20

KonTtposnbnas pabora o temam "CTtpoeHue
aroMma. [lepuoanueckuii 3aKOH U
[lepuonnyeckas cucreMa XUMUYECKUX
anemenToB Jl. 1. Menneneesa", "Ctpoenue
BelecTsa. MHorooopasue BemiecTs"

21

Knaccudukanmst XaMUIecKuX peakiuii B
HEOPraHWYEeCKON U OPraHU4eCKON XUMUH.
3aKOH COXpaHEHMsI MacChl BELLIECTB; 3aKOH
COXPAHEHHUS U IPEBPAILECHUS SHEPTUU NTPU
XUMHUYECKHUX PEaKIMIX

22

23

TemoBbie 3 (HEKTHl XUMUYECKUX PEaKLIUU.
TepMoxuMuyeckue ypaBHEHUS

Brruucnenus no YpaBHCHHUAM XUMUYCCKUX
peaKHI/Iﬁ U TCPMOXUMHUYCCKUM YPAaBHCHUSAM

24

CKOpOCTh XUMUYECKOM peakiuu, e
3aBUCHUMOCTD OT Pa3JINYHBIX (DaKTOPOB.
Karanus u karanuzatopsl

25

26

['oMoreHHbIe U reTeporeHHbIe peakuu
[TpakTuyeckas padora Ne 1 o teme

"BausiHue pa3nuuHbIX GaKTOPOB Ha
CKOPOCTh XUMHUYECKOU peakunu"

27

OO6paTtuMble U HEOOpATUMBbIE pEaKIUU.
XUMHUYECKOE PABHOBECHE

28

29

[TpakTrueckast padota Ne 2 o teme
"BnusiHue pa3nnyHbIX GaKTOpOB HA
MTOJIOKEHNE XMMUYECKOTO paBHOBECHS"

SJ'ICI(TpOJ'II/ITI/I‘-ICCKaﬂ JUucconranus. CunbHbIC
U ciaadbie OJICKTPOJIUTHI. CremncHb




IUCCOLIMAIAN

Nonnoe npoussenenue Boabl. Cpesa BOJHBIX

30 pacTBopoB. Bomopoausiii mokazarens (pH)
pacTBopa

31 I'mpponus coseid. Peaknuu, nporekaromuye B
pacTBOpax EKTPOJIIUTOB
[TpakTiueckast pabota Ne 3 o teme

32 "XuMH4ecKue peakliuu B pacTBOPax
AIEKTPOIUTOB"
OKHCTUTENbHO-BOCCTAHOBUTEILHBIC

33 peaknuu. BaxxHeHme OKUCIUTENd U
BOCCTaHOBUTEIH

34 Merton 37eKTPOHHOTO (3JIEKTOHHO-MOHHOTO)
Oananca

35 DNEeKTPOIN3 PACTBOPOB U PACILIABOB
BEIIECTB

36 Pemenue 3a1a4 pa3nuvHBIX TUTIOB

37 Pemienue 3amau pa3auvyHBIX TUIIOB

38 CucremaTtu3zaiiys u 0000IIeHHE 3HAHUN IO
TeMe "XuMuueckue peakuu'

39 KonTponbhas pabota no teme "Xumuueckue
peakuun"
ITonoxenune Hemeramios B [leprnognueckoit

40 cHUCTEeMe XUMUYeCKuX dyemMenToB /1. 1.
MenzeneeBa 1 0COOEHHOCTH CTPOEHUS UX
aToMoB. du3nUecKre CBONCTBA HEMETAIOB

41 AnnoTponusi HEeMETauIoB (Ha IpUMEpE

KHCIJIOPOJIa, cepbl, hocdopa u yriepoia)




Bogopon: nonyuenue, pusndeckue u

42 XMMHYECKHE CBOMCTBA. | Mapuibl
["anoreHsl: HaX0XAEHNUE B IPUPOJIE, CIIOCOOBI

43 noJtydeHus1, GU3NIECKUEe U XUMHUIECCKUE
CBOMCTBA
l'anorenoBonopoasl. Baxuerimue

44 KHCJIOPOJICOIEPKAIINE COSTUHEHUS
raJIoreHOB
JlaGopaTopHbIe U TPOMBITIIEHHBIE CITOCOOBI

45 IoJy4eHus rajioreHoB. [Ipumenenne
rajoreHoOB U UX COCIMHEHU
[TpakTuueckast pabota Ne 4. Pemenue

46 IKCIIEPUMEHTAIBHBIX 33/1a4 110 TEMe
"T"anorensr"
Kucnopon: naboparopHsie u

47 MPOMBIIIJICHHBIE CIIOCOOBI MOTYYESHHS,
du3nyeckre U XuMuyeckre cBoictBa. O30H.
[IpumeneHne KucIOpoaa U 030Ha

48 OKcubl ¥ NEPOKCUABI

49 Pemenue 3a1a4 pa3nuyHBIX THIIOB
Cepa: HaXOXXJIeHUE B IPUPOJIE, CTIOCOOBI

50 NOJy4YeHUs, GPU3NUECKUE U XUMUYECKHE
CBOMCTBA

51 CepoBoaopo, CyIbpuasl

59 Kucnopoacoaepxaiiue COeJUHEHNS CEPBI.
Oco0eHHOCTH CBOICTB CEpHON KHCIIOThI

53 [IpakTuueckas padora Ne 5. Perenue

IKCIEPUMEHTAIbHBIX 3a1a4 1o Teme "Cepa u




eé coequueHus"

A30T: HaXOXJICHUE B IIPUPOJIE, COCOOBI

54 noJtydeHus1, GU3NIECKUe U XUMHUIECCKUE
CBOMCTBAa. AMMMAK, HUTPU/IbI

55 Kucnopozacoaepsxamue coeiMHEHUS a30Ta.
Oco0eHHOCTH CBOICTB a30THOM KUCIIOTBI

56 [TpumeHeHue a30Ta U €ro COeTUHEHUI.
A3OTHBIE YAOOpEHHS
®Dochop: HaXOKIEHHE B IPUPOAE, CIIOCOOBI

57 noJydeHus, GU3NYECKUE U XUMHUYECKHE
cBorictBa. Dochuas u pochun

58 Oxkcunsl hocdopa, pochopconepxarme
kucinoTsl. Comn HochOopHOI KHCTOTHI

59 [Tpumenenue pochopa 1 €ro coeAUHEHHH.
®dochopuble y1o0peHust
[Tpaktuyeckas padora Ne 6. Pemenue

60 JKCIIEPUMEHTAIBHBIX 3a7a4 110 TeMe "A30T U
docdop u ux coeauHenus"
VYraepon: HaXOXICHHE B TIPUPO/JIE,

61 IOTPONHbIE MOANDUKALMY; PU3HUECKUE U
XHUMHUYECKHE CBOWCTBA, IPUMEHEHHE

62 Oxcun yraepoaa(ll), oxcua yriaepoga(lV),
yToJIbHAs KMCIIOTa U €€ COoJn

63 Pemenue 3a1ay pa3nu4HbIX TUIIOB
Kpemunii: HaxoxaeHNE B IPUPOJIE, CITIOCOOBI

64 MOJTy4eHus, PU3NYECKUE U XUMUUECKHE
CBOMCTBA

65 Oxcun kpemuus(1V), kpeMHHEBast KHCIIOTa,




CHJIMKATbI

[IprMeHeHne KpeMHUS U €r0 COCTUHEHUM.

06 Crexi1o, ero noxy4eHue, BUbl CTEKIIa

67 Pemienue 3agau pa3auyHbIX TUIIOB

68 CucreMmarusanys U 0000IeHNE 3HAHUI 110
teme "Hemeramibr"

69 KonTtponsHas padora o reme "Hemeramisr"

70 AHanu3 pe3yabTaToB KOHTPOJIBHOHN paboThI,
KOPPEKIHSI OIIHOOK
ITonmoxenue metamios B [lepuoanyeckoit

71 CHUCTEME XMMUYECKUX HJIEMEHTOB.
Oco0eHHOCTH CTPOEHUS NIEKTPOHHBIX
000JI04€K aTOMOB METaJJIOB

79 OO6mue ¢puznueckre CBOMCTBA METAILIOB.
[IpuMeHeHne METaIIJIOB B OBITY U TEXHUKE

73 Cnnasel MetaiioB. Koppo3ust metanioB

74 Pemienue 3a1au pa3auyHbIX TUIOB
DNEKTPOXUMHUYECKUH Psiji HallpsHDKEHUN

75 MeTaioB. O61mye cnocoObl NOMyUeHuUs
METaJIJIOB
OO6mras xapakrepucTika Metaios 1A-
rpymisl [lepuonnueckoi cucteMbl

76 XUMHYECKHUX JIEMEHTOB. HaTpuii u kanuid:
noJlydyeHue, U3ndeckue 1 XuMHUIeCcKHe
CBOICTBa, MPUMEHEHHE MTPOCTHIX BEIIECTB U
UX CO€IUHEHUN

77 O6mas xapakrepuctuka metamuioB |A-

rpynnsl [lepuoandeckoi cucTembl




78

XHMHYECKHX 3JIEMEHTOB. Maraui u

KaJbIUi: OTy4YeHue, (GU3ndeckue u
XUMHUYECKHUE CBOWCTBA, IPUMEHEHUE
MPOCTHIX BEIIECTB U UX COCAMHEHUIN

KécTkocTh BOJBI U CLIOCOOBI €€ yCTpaHeHUs

79

ANIOMHMHUI: TIOTy4eHue, (GU3nIecKue u
XUMUYECKHE CBOWCTBA, IPUMEHEHHE

80

81

82

AmdoTepHbIe CBOICTBA OKCHIA U
TUAPOKCUA ATFOMUHMS,
TUAPOKCOKOMIUIEKCHI aJIFOMUHUS, UX
IPUMEHEHNE

Pemenue 3amau Ppa3JINYHbIX TUIIOB

[IpakTrueckast padora Ne 7. Pemenue
9KCHEPUMEHTAIbHBIX 33a4 110 TeEME
"MeTaJiisl IMIaBHBIX OArpynn”

83

OO0m1as XxapakTepucTUKa METAIIOB
no0ouHbIX noarpynn (b-rpymnm)
[leproauueckoii CUCTEMbI XUMHUYECKUX
JJIEMEHTOB

84

85

86

Pu3nyecKue 1 XUMUYECKHE CBOMCTBA XpoMa
Y €r0 COCIMHEHU, UX TPUMEHEHUE

Baxueiimme coelMHEHNs] Mapradia.
[lepmanranar kanus, €ro OKUCIUTEIbHbIE
CBOMCTBaA

dusznueckre 1 XMMHUYECKHE CBOMCTBA JKejie3a

u ero coenvHeHun. Ilomyuenue u
IIPUMEHEHHUE CIIJIaBOB XKelle3a

87

duznueckre 1 XUMUYECKHE CBOMCTBA MEIU U




e€ COeIMHCHM, NX TPUMEHEHNE

duznueckre 1 XUMUYECKHE CBOMICTBA [TUHKA

88 1 €ro COCIMHCHHUH, NX TPUMEHEHHE.
"M IpOKCOKOMITIIEKCHI IUHKA
[IpakTuueckas padora Ne 8. Pemenue

89 IKCIIEPUMEHTATBHBIX 33124 110 TEME
"Mertasuiel TOOOYHBIX OArpymm"”

90 Pemenue 3a1a4 pa3nuyHBIX THIIOB

o1 O06o0011eHre U cUCTeMaTU3alus U3YYeHHOTO
Marepuaiia mno treme "Metamib"

92 KonTpomapHas padora o teme "Metayist”

03 AHanu3 pe3yabTaToB KOHTPOJIBHOHN paboTHI,
KOPPEKILHSI OIIHOOK
Ponb xumun B obecrieueHuu yCTOMYMBOTO

94 pa3ButTus yenosedecTsa. [lonarue o
HaYYHBIX METO/IaX UCCIIE/JIOBAHUS BEIIECTB
HayuHple npuHIMIIEI OpraHU3aluu

95 XUMHYECKOTO TIPOU3BO/JICTBA.
[TpombITIeHHBIE CITOCOOBI MOTyYeHUS
Ba)XHEHIINX BEIECTB

96 XUMHUYECKOE 3arps3HEHUE OKPYKAFOIIEH
CpeZIbl M €T0 TOCIIECTBUS

97 XUMUS U 30pPOBbE YETIOBEKA.
JlexapcTBEHHbIE CPECTBA

98 Xumus nuim. Poiab XuMuu B o0ecrieueHuu
MMUIIEBON OE30ITaCHOCTH

99 Kocmernueckne u mapdromMepHbIe CpeicTBa.

BbriToBas xumus




XuMus B CTPOUTENBCTBE. BaxkHeiime

100 CTPOUTENbHBIE U KOHCTPYKIIHOHHBIC 1
MaTepUabl
101 XUMHS B CEJIbCKOM XO3SMCTBE. 1
Opranndeckue 1 MUHEPAIbHBIC yI00PEHHS
102 CucremaTu3anus ¥ 0000IICHUE 3HAHUH 110 1
TeMe
OBUIEE KOJIMYECTBO YACOB I10 102

[NPOT'PAMME







YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

Xumus, 10 xknace/ 'abpuensa O.C., OctpoymoB WN.I'., Cnagkos C.A.,
AxuuonepHoe obmectBo «M3narensctBo «IIpocBemenne»,2021 r
Xumus, 11 knacc/ IN'abpuensu O.C., OctpoymoB W.I'., Cnankos C.A.,

AxrmonepHoe o6miectBo «M3aarensctBo «lIpocsemenne»,2021r.

METOANYECKHUE MATEPUAJIBI 1JISA YUUTEJIA
Xumusi(yrinyOneHHbl ypoBeHb).Peanmuzanus oOpa3oBaHus: METOIUYECKOE
nocobue ais yuutens / Kasepuna A. A., [luuyruna I'.B.; nox pen.I'. B.

[Muuyrunoit. M. : ®I'BHY «ucTuTyT cTpaTerun passutusi oopazoanus PAOy,

2022 81 c.:um.

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
HUHTEPHET

https://edsoo.ru/rabochie-programmy/
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