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MNOACHUTEJIBHAS 3AIINCKA

Pabouas nmporpamMma 1o XMMHM Ha ypOBHE CpeAHEro obuiero obpasoBanus pazpadoraHa
Ha ocHOoBe DenepanpHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoi
Qeneparun», TpeOOBaHMKH K pe3yibTaTaM OCBOEHHUS (QenepaibHON  00pa3oBaTENbHOM
nporpammel cpeanero obmiero obpaszoBanmsi(POIl COO), npencraBieHHbIX B DenepanibHOM
rocymaapcTBeHHOM oOpa3oBatenbHoM crangapre COO, ¢ yu€rom Konnenmuum npenonaBaHus
yueOHOro mnpeamera «XuMHs» B 00pazoBaTelbHBIX opraHuzauusax Poccuiickoit @enepauuu,
peaIn3yIOLX OCHOBHBIE 00pa30BaTENIbHBIE IPOTPAMMBI, U OCHOBHBIX I0JI0KeHUH «CTpaTerun
pasBuTHusl BocniuTanus B Poccuiickoit ®enepanun Ha niepuon no 2025 roma» (Pacmopsbkenue
[IpaButensctBa PO o1 29.05. 2015 Ne 996 - p.).

XuMusi Ha YpOBHE YIIIyOJNEHHOTO H3Y4YEHHsS 3aHMMAeT Ba)XXHOE MECTO B CHCTEME
€CTeCTBCHHO-Hay4yHOro obOpa3zoBanusi yuammxcs 10-11 xmaccoB. WM3yuenue mpeamera,
peaiizyeMoe B YCIOBHUSX AUPPEPEHUUPOBAHHOTO, NPOMUIBLHOIO OOYYEHHs, MPU3BAHO
obecrieunTh 0011€00pPa30BaATEIBHYI0 U OOLIEKYJIbTYPHYIO MOJATOTOBKY BBITYCKHHUKOB IIKOJIBI,
HEOOXOUMYIO JUIsl aJanTaldd MX K OBICTPO MEHSIOUIMMCS YCJIOBUSIM JKU3HH B COLIMyME, a
TaKXKe IS MPOAOIDKEHHS OOYYECHHs B OpraHU3alMsIX Mpo(ecCHOHATBFHOrO 00pa3oBaHWsA, B
KOTOPBIX XUMHUS SBIISETCS OJHOM U3 MPUOPUTETHBIX JUCIHUILTUH.

B mnporpamme mno XxuMuM Ha3zHayeHUE NpeaAMeTa «XHUMHS» TMOJydaeT MOAPOOHYIO
MHTEPIPETAIMI0O B COOTBETCTBUM C OCHOBomojararomumu mnonoxeHusimu PrOC COO o
B3aMMOOOYCIIOBJIEHHOCTH LIEJIeH, COAepkKaHUs, pe3yIbTaTOB 00yUeHHs U TpeOOBAaHUI K YPOBHIO
MOJATOTOBKU BBIMTYCKHUKOB. CBHUAETEIHCTBOM TOMY SBJISIOTCS CJEIYIOUINE BBIMOIHIEMbIE
IPOrPaMMOM 110 XUMHUHU (QYHKITUH:

¢  UHPOPMALMOHHO-METOJMYECKAs, pealn3anus KOTOpOH obecreuynuBaeT
MOJTy4YeHUE TMPEACTaBICHUS O IEeNAX, COJEp)KaHuU, OOIel cTpareruu oOydeHus,
BOCIIUTAHMS U Pa3BUTHsI 00YYArOIINXCS CPEACTBAMH MPEIMETa, H3y4aeMoTo B pPaMKax
KOHKPETHOTO MPOoduIIs;

®  OpraHU3alMOHHO-TUIAHUPYIOILAs, KOTOpas nperycMaTpuBaeT
onpezieNieHue: TMPUHIUIIOB CTPYKTYPUPOBAaHUS M MOCIEAOBATEIBHOCTH H3yUEHUS
y4eOHOro Marepuana, KOJMWYECTBEHHbIX W KAYECTBEHHBIX €ro XapaKTepUCTHK;
MoAX0M0B K (OPMUPOBAHUIO COJEP>KATEIILHON OCHOBBI KOHTPOJS U OIEHKHU
00pa30BaTeNbHbIX JOCTM)KEHHH OOydaroluxcs B paMKax HTOTOBOW aTTecTallud B
dbopMe eTMHOTO TOCYJaPCTBEHHOTO IK3aMEHa TI0 XUMHH.

[Iporpamma a1t yriayOGnE€HHOrO U3y4eHUs XUMHUU:

e  YCTaHABJIMBAET WHBAPUAHTHOE IPEIMETHOE COJepXaHue, 00s3aTenbHOe
JUIST U3YYEeHUS B paMKax OTAETbHBIX Mpoduiell, mpeaycMaTpuBaeT pacrpeiesieHue u
CTPYKTYpHUPOBAHHME €ro IO KjIaccaM, OCHOBHBIM COJEpPKaTEeNIbHBIM JIMHUSAM/pa3jienam
Kypca,

e  1aéT MpUMEpHOE pacHpeiesieHHe y4yeOHOro BpPEMEHH, PEKOMEHIYEeMOro
JUISL U3YYEHUS OT/IETTLHBIX TEM;

e  [peasiaraeT IMPUMEPHYI0 MOCIEAOBATENbHOCTh H3yYeHHUs Y4eOHOro
Marepuansa C Y4€TOM JIOTMKM TOCTPOCHHMS Kypca, BHYTPUIIPEAMETHBIX U
MEKIPEIMETHBIX CBSI3EH;

e  1aéT METOAMYECKYI0 MHTEpPIpPETALHUIO LeleH 1 3ajau U3y4eHus MpeaMera
Ha yriIyOJEHHOM YPOBHE C YYETOM COBPEMEHHBIX MPUOPUTETOB B CUCTEME CPEIHETO
oOmiero oOpa3oBaHUs, COAEPKATEIbHON XapaKTePUCTUKHU TUIAHUPYEMBIX pe3yJIbTaToOB
OCBOCHMS OCHOBHOH 00pa30BaTENbHOM MpPOTrpaMMBbl CpeAHEro oouero oOpa3oBaHUsS
(IMYHOCTHBIX, METAMPEIMETHBIX, MPEIMETHBIX), a TAaK)KE C y4€TOM OCHOBHBIX BHJIOB
yueOHO-TI03HABATEIbHBIX JEHCTBUI OO0YyYalolmerocs IO OCBOEHHUIO COJep)KaHus
npeaMera.



Ilo BceM Ha3BaHHBIM TMO3MLUAM B NPOrpaMMe IO XHMMHUU HPEIyCMOTpEHa
IPEEMCTBEHHOCTh C OOy4YeHHEM XHMHUU Ha YpOBHE OCHOBHOro o0Iero oOpa3oBaHus. 3a
npefenamMy  YCTaHOBJIEHHOM MporpaMMod IO XHUMHUM  00s3aTesIbHOW  (MHBapUaHTHOM)
COCTABJISAIOLICH CoAep kaHusl yaeOHOTO IpeaMeTa « XUMHUsD» 0CcTaéTcsi BO3MOXKHOCTh BBIOOpa ero
BapUaTUBHON COCTaBIISIONIEH, KOTOpas JOJKHA OIPENENIATHCS B COOTBETCTBUU C HAIPaBICHUEM
KOHKPETHOTO pOoduIisi 00yUYeHHUS.

B coorBercTtBUM ¢ KoHUentyadbHbIMU mojiokeHUussMu PI'OC COO o Ha3zHayeHUH
npeaMeToB 0a30BOro U yriyOoJaEHHOTO ypoBHEH B cucteme auddepeHunpoBanHoro o0yueHus Ha
YPOBHE CpefHero o0miero o0pa3oBaHUs XUMMsI Ha YPOBHE YIIyOJIEHHOIO M3y4CHMs HalpaBiIeH
Ha peaJln3aliio IPEEMCTBEHHOCTH C NOCIEAYIOLIMM 3TaloM IOJIyY€HUS XHMUYECKOTO
o0pa3oBaHUsl B paMKaX H3Yy4EHHUS CHELMAIbHBIX €CTECTBEHHO-HAyYHbIX M XHUMHUYECKHUX
JUCLIMIUIMH B By3aX M OpPraHU3alusixX CpeIHero npodeccuoHaibHoro oopasoBanus. B 3Toii cBs3u
u3yuyeHue InpeaMera «XHUMHA» OPHEHTUPOBAHO NPEUMYILIECTBEHHO Ha pacIIMpeHHe U
yrIyOJieHHEe TEOPeTHYECKOW M MPAKTHYECKOW IMOATOTOBKH OOYYaroIUXCs, BBIOPABIIMX
onpenenéHHbld Mpopmwib 00yuyeHHs, B TOM YUCIIE ¢ NePCHEKTHUBON MOCIEIYIOMEro MOTy4eHus
XUMHYECKOTO 00pa3oBaHMs B OpraHu3anusix npodeccruonansHoro odbpasosanus. Hapsimy ¢ atum,
B cBere TpeboBanuii @I'OC COO k muiaHupyeMbIM pe3ylibTaTaM OCBOCHHS (eaepalbHON
00pa3oBaTeNbHONW MPOTPaMMBI CpeJHEro o0mero oOpa3oBaHUsI M3yYCHHE TpeAMeTa «XUMHSD)
OPUEHTHPOBAHO TaKXe Ha PEIICHUE 3a/1a4 BOCIMTAHUS U COLIMATIBHOIO Pa3BUTUS 00yUarOIIUXCS,
Ha (OPMUPOBAHKE Yy HUX OOIIEUHTEUIEKTYAIbHbIX YMEHUM, YMEHUH paliioHaIn3aluu y4eOHOTo
TpyAa U  OOOOWIEHHBIX CHOCOOOB  JIEATENIBHOCTH, MMEIOLMX  MEXIUCLUIUITMHAPHBIH,
HAJIPEIMETHBIN XapaKTep.

CocrapisromiuMu mpeamera «XUMHsS» Ha YPOBHE YIIyOJIEHHOIO M3Yy4EHHUS SBISIOTCS
yrayonénnsle Kypebl — «Opranudeckass xumus» U «OO0mas 1 Heopranudeckass xumus». [lpu
OIpe/IeIeHUH MOAXO0JI0B K OTOOpY M CTPYKTYPHOH OpraHM3aldy COJIEp:KaHUs 3THX KYpCOB B
IporpaMMme Mo XUMHUHU 3a OCHOBY NpuHATH nonoxeHuss ®I'OC COO o paznuuusx 0a30BOro u
yri1y0IE€HHOrO YpOBHEH U3yUYeHHUs peaMeTa.

OcHoBy conepxkanusi KypcoB «Opranudeckass xumus» u «OOImas M HeopraHW4YecKas
XUMHUS» COCTABIISIET COBOKYITHOCTh IPEAMETHBIX 3HAHUN U YMEHM, OTHOCALIMXCS K 6a30BOMY
YPOBHIO M3y4Y€HHUs MpeAMeTa. DTa CHCTeMa 3HAHUM IOJIydaeT ONpEeeN€HHOE TEOpPETHUECKOe
JIOTIOJTHEHWE,  TO3BOJISIOIIEE  OCO3HAHHO  OCBOMTH  CYHIECTBEHHO  OonblmMi  00BEM
¢dakrosornueckoro marepuana. Tak, Ha yriyOJ€EHHOM ypOBHE M3ydeHUs IpeaMmeTa odecrieyeHa
BO3MOXKHOCTh 3HAUUTEIBHOIO YyBEIMYEHUs O00bEMa 3HAaHUH O XMMHUYECKMX DJIEMEHTaxX U
CBOMCTBaX UX COEIMHEHUN Ha OCHOBE PACIIMPEHUS U YyIriIyOJeHUs MPEACTaBIECHUN O CTPOEHUU
BEIIECTBA, XUMUYECKON CBSI3U M 3aKOHOMEPHOCTSIX NPOTEKAHMs PEAKLHH, PACCMaTPUBAEMBIX C
TOYKH 3pEHUS] XUMUYECKON KUHETHKU U TEPMOJIMHAMUKHU. VI3yueHue nepuoguueckoro 3akoHa u
[lepuonuueckoil  cucTeMbl XUMHUYECKHMX  3JEMEHTOB  0a3MpyeTcsi Ha  COBPEMEHHBIX
KBaHTOBOMEXAHUYECKHUX MPEACTABICHUSIX O CTPOCHUH aToMa. XUMHUYECKas CBsI3b OOBACHSETCS C
TOYKH 3pEHHs] HEPreTMYECKHMX HM3MEHEHUH mnpu e€ oO0pa3oBaHMM M pa3pyLICHUH, a TaKxkKe ¢
TOYKM 3pEHUs MeXaHu3MoB €€ oOpazoBaHus. lM3yueHHMe THUNOB peaKIUil JOIOJIHAETCS
(dopmMHpoBaHHEM NPEACTaBICHUN 00 IEKTPOXMMUYECKHX MPOIeccax U JIEKTPOIN3€e PACIUIaBOB
W PpACTBOPOB BEIIECTB. B Kypce OpraHMYecKO XUMHH MPU PACCMOTPEHUU PEAKIIMOHHOU
CHOCOOHOCTH COEMHEHUH yensieTcss oco0oe BHUMaHUe BompocaM 00 3J1eKTpOHHBIX 3 dekrax,
0 B3aUMHOM BJIMSIHUU aTOMOB B MOJIEKYJIaX U MEXaHU3MaX peaKiuil.

Ocoboe 3HaueHHe UMEeT TO, YTO Ha COJepKaHHWE KypCOB XMMHUU YIIIyOJIEHHOTO YpOBHS
U3Y4YEeHUs Ui KJIACCOB oOmpeAenéHHOro mnpoduis (rIaBHbIM 00pa3oM Ha HUX CTPYKTYpY H
XapakTep JOMOJIHEHUH K o0lIel cucTeMe NMpeIMEeTHBIX 3HAaHUI) OKa3bIBAIOT BIUSHUE CMEKHBIC
npeaMeTsl. Tak, Hampumep, B COAEpKaHMM MpeAMeTa I KIAcCOB XHWMHKO-(DH3MYECKOro
npodwis 60JblIOE 3HAYEHHE OYIyT UMETh 3JIEMEHTHl y4eOHOro MaTepuasa mo oOuel XUuMHH.
[Ipu u3ydeHum mpenMera B JAHHOM CIy4yae akLEHT OyJeT caelaH Ha OOIIHOCTh METOJIOB
MO3HAHUs, OOIIHOCTh 3aKOHOB U TEOPHH B XMMHUHM M B (PU3UKE: aTOMHO-MOJIEKYJISIpHAs TEOPUS



(MonekynsipHasi Teopuss B (U3MKE), 3aKOHBI COXPAHEHHUS] MacChl M DSHEPrUH, 3aKOHBI
TEPMOJUHAMHUKH, SJICKTPOJIH3a, MPEACTABICHUS O CTPOCHUH BEIIECTB U IPYTOE.

B To e BpeMs B colep)KaHUM MpeAMeTa s KJIacCOB XHMMHMKO-OHMOJIOTHYECKOTO
npoduns OONBIIUK YIOENbHBI Bec OyIeT HWMeTh oOpraHudeckas xumus. B 3rom cioydae
MPEIOCTABIISACTCS BO3MOXKHOCTh Uil Ooyiee OOCTOSTENIbHOTO PAcCMOTPEHHUS XUMHYECKON
OpraHM3aIN KIETKA KaK OWOJIOTMYECKON CHUCTEMBI, B COCTAaB KOTOPOW BXOMST, K MPUMEDPY,
TaKUe CTPYKTYPHbIE KOMIIOHEHTHI, KaK JIUMUIbI, OCJIKU, YIIeBOJbl, HyKICHMHOBbIE KUCIOTHI U
npyrue. Ilpu 3TOM 3HaHMS O COCTaBE M CBOMCTBAX MPEJCTABUTENIEH OCHOBHBIX KJIACCOB
OpPraHMYECKUX BEIIECTB CIIy>KaT OCHOBOM Ui M3y4YEHUS CYIIHOCTU IMpoleccoB (OTOCHUHTE3A,
JBIXaHUS, TAIEBAPCHHUSL.

B nnane dopMupoBaHHS OCHOB HAyYHOT'O MHPOBO33PEHHMS, OCBOCHMS OOIEHAYUYHBIX
METO/IOB TIO3HAHUS U OIBITA MPAKTHYECKOTO MPUMEHEHHUS HAYYHBIX 3HAHUH U3ydeHue MpeIMeTa
«Xumus» Ha yriayOJnEHHOM YpOBHE OCHOBAHO HAa MEXKIPEIMETHBIX CBS3SX C Y4YEOHBIMU
peIMeTaMu, BXOASIIUMHU B COCTaB MPEeIMETHBIX o0nactell « EcTeCTBEeHHO-HAayYHBIE TPEAMETED,
«MaremaTuka u nHpopMaTHKa» U «Pycckuii A3bIK U TUTEpATYpay.

[Ipu u3ydyennn y4eOHOTO IpenMera « XUMUsS» Ha yriayOJIEHHOM ypOBHE Takke, KaK Ha
YpOBHE OCHOBHOTO M CpeaHero oOmiero oOpaszoBanusi (Ha 0a30BOM ypoOBHE), 3aaadeit
NMepPBOCTENEHHONH 3HAYMMOCTH SIBJIsieTcsl (OPMUPOBAHHE OCHOB HAYKHM XMMHU KaK 00acTh
COBPEMEHHOTO EeCTECTBO3HAHMS, TPAKTUYECKON MJESITeNbHOCTH 4YeJIOBeKa U OJHOTO U3
KOMITOHCHTOB MHUPOBOW KYJIbTyphI. PerieHne 3Toil 3amaun Ha yriayOJIEHHOM YpOBHE H3ydYeHUS
mpeaMeTa MpeArnoaraeT pealn3auio TAKUX HeJlei, Kak:

e  (opmupoBaHuE TpPEACTaBICHUN: O MaTepuUalbHOM E€IUHCTBE MHpA,
3aKOHOMEPHOCTSAX W T03HABAEMOCTU SIBJICHUH TPHUPOIBI, O MECTE XMMHHU B CHUCTEME
€CTECTBEHHBIX HAyK W €€ BeAyllel poiu B OOECIeueHUH YCTOWYMBOTO PAa3BUTHUS
YEJIOBEUECTBA: B PEIICHUU MPOOJIEM IKOJOTHYECKOM, IHEPreTUYECKOW U TMHIICBOU
0€30MacHOCTH, B PAa3BUTHH MEIULIMHBI, CO3JaHUM HOBBIX MAaTEpPUAIOB, HOBBIX
UCTOYHUKOB DSHEPTUU, B OOCCIEYCHHH pPAMHMOHAIBLHOTO MPUPOIOIOIBE30BAHUS, B
dbopMUPOBaHUN MUPOBO33PEHHSI M OOIICH KYJIbTYphI UEIOBEKA, a TAKXKE IKOJIOTUIECKU
000CHOBAHHOI'O OTHOILIEHUSI K CBOEMY 3/I0POBBIO U IIPUPOJIHON Cperie;

®  OCBOCHME CHCTEMBl 3HAHWH, JIEKAIUX B OCHOBE XHUMHUYECKOM
COCTaBIISIONICH €CTECTBEHHO-HAYYHOW KapTUHBI MHpa: (PyHIAMEHTaIbHBIX TOHSTHMA,
3aKOHOB W TEOPUI XHWMHHU, COBPEMEHHBIX MPEICTABIEHUN O CTPOCHUHU BEIIeCTBa Ha
pa3HBIX ypPOBHSIX — aTOMHOM, HMOHHO-MOJIEKYJIIPHOM, HAJMOJIEKYJISIPHOM, O
TEPMOJMHAMHYECKUX W KHUHETHYECKUX 3aKOHOMEPHOCTAX MPOTEKAHMUS XWMHUYECKUX
peakiuii, 0 XAMUYECKOM PaBHOBECHH, PACTBOpPAX U JHUCIEPCHBIX CUCTEMax, 00 o0mux
HAYYHBIX IPUHIUTNIAX XUMHUYECKOTO TPOU3BO/ICTBA;

e  (opmupoBanue y oOyJaromuxcs OCO3HAHHOTO MOHUMAaHUS
BOCTPEOOBAHHOCTH CHCTEMHBIX XUMHUYCCKHX 3HAHUN JUTsI OOBSICHCHHS KITFOUEBBIX HJICH
U Tpo0JieM COBPEMEHHOW XHMHH, ISl OOBSICHEHHsS M TPOTHO3UPOBAHUS SIBICHUIA,
MMEIOIINX €CTECTBEHHO-HAYYHYIO0 TMPHUPOIY; TPAMOTHOTO pEUIeHUs TMpooieMm,
CBSA3aHHBIX C XUMHEH, MPOTHO3HPOBAHMS, aHAIM3a W OLUEHKU C MO3UIUi
HKOJIOTMYECKON  0€30macHOCTM  MOCIEACTBUA  OBITOBOM W IPOM3BOACTBEHHOMN
NEeSTEIbHOCTH YeTIOBEeKa, CBA3aHHON ¢ XMMHUYECKUM TPOU3BOACTBOM, UCIIOIE30BaHUEM
1 TIepepabOTKOM BEIIECTB;

e  yrioyOjeHuWe TIPEACTABICHHH O  HAy4YHBIX  METOAAaX  IIO3HAHWUS,
HEOOXOJUMBIX HJIsl TPUOOpPETeHHs] YMEHUN OpPHEHTUPOBATHCS B MHUPE BEIIECTB U
OOBSACHEHUSI XUMUYCCKUX SIBJICHUH, MMEIONUX MECTO B MPHUPOJE, B MPAKTHUECKON
JESTEIIbHOCTH U TTOBCETHEBHOM JKU3HH.



B nnane peanmuzanuu nmepBOOYEpEHBIX BOCHUTATENBHBIX W Pa3BUBAIOIIMX (YHKIUI
[[EJIOCTHOW CHUCTEMBI CPeTHEro o0Imero oOpa3oBaHUsSI MPU U3YYCHUU TpeaMeTa «XUMUs» Ha
yriay0aEHHOM YpOBHE 0COOYIO aKTyalbHOCTh IPUOOPETAIOT TaKue 1eNIU U 33/1a4H, KaK:

e  BOCIUTaHWE YOEKIEHHOCTH B IMO3HABAEMOCTU SIBIICHUI MPUPOIBL,
YBaXEHHUSI K IIPOLIECCY TBOpYECTBA B OOJACTH TEOPETUYECKUX U MPUKIAJTHBIX
UCCIICIOBAaHUA B XUMHUHU, (POPMUPOBAHHUE MHUPOBO33PEHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH;

e  pa3BUTHE MOTHBAIMM K OOYYEHHI0O U [O3HAHUIO, CIOCOOHOCTEH K
CAMOKOHTPOJII0O U CaMOBOCIIUTAaHUIO HA OCHOBE YCBOEHHUS OOIIEYETOBEUECKUX
IIEHHOCTEH;

e  pa3BHUTHE NO3HABATEJIbHBIX MHTEPECOB, MHTEIUIEKTYyaIbHBIX U TBOPUYECKHUX
crocoOHOCTel 00yJarommxcsi, popMUpOBaHUE y HUX CO3HATEIBHOTO OTHOIICHUS K
caMo0Opa30BaHUI0O U HENpPEepbHIBHOMY OOpa30oBaHUIO0 Kak YCIOBUIO YCIEHIHON
po(heCcCHOHANTLHOM W OOIIECTBEHHOW JEATEIBHOCTH, OTBETCTBEHHOIO OTHOIICHHS K
CBOEMY 3/I0POBBIO U IOTPEOHOCTH B 3J0POBOM 00pa3e KU3HH;

e  (opmupoBaHME yMEHHIl U HABBIKOB Pa3yMHOT0 MPHPOAONOIL30BaHUS,
Pa3BUTHE 3KOJOTUYECCKOW KYJIbTYphI, IPUOOPETCHHUE OIbITa OOIICCTBEHHO-TIONE3HOM
9KOJIOTHYECKOH JeITeTbHOCTH.

MECTO YYEBHOI'O NIPEJIMETA «Xumusi» B YYEBHOM IIJIAHE).

e OOmee 4YMCIO YacoB, MNPEAYCMOTPEHHBIX JUISI H3YYEHHMS] XUMHHM Ha
yrayO0JIeHHOM ypOBHE cpeAHero obimiero obpazoBaHus, coctaBiser 204 dacos: B 10
kiacce — 102 yaca (3 yaca B HEZIEINIO)

e VYyeOHHMKH U Yy4eOHble NMOCOOHUSI, KOTOpbIEe HCHOJbL3YIOTCHA B XOje
H3y4eHHUs npeaMeTa/y4e0HoOro Kypca:

Xumus, 10 xmace/ Epemun B.B., Ky3smenko H.E., Tepenmn B.U., Jlpo3goB A.A.,
Jlynun B.B.; mon penakuueii Jlynuna B.B., OOmiecTBo ¢ OorpaHU4e€HHON OTBETCTBEHHOCTHIO
«IPODAY; AKIIMOHEPHOE 00111eCTBO «3narenbcTBO «IIpocserenue
Xumus, 11 xmace/ Epemun B.B., Kyssmenko H.E., Jlpo3znoB A.A., Jlynun B.B.; noa
penakuueit Jlynuna B.B., OO6mecTtBo ¢ orpaHM4eHHOM OTBETCTBEHHOCTHIO «JPODAN;
AxktmonepHoe obmiectBo «M3narensctBo «IIpocBemienne

COJEP)KAHUE OBYYEHUA
10 KJIACC

OPTAHUYECKASA XUMUA

Teoperuyeckne OCHOBBI OPraHUYeCKONH XUMHH.

IIpenmer W 3HaueHHWE OPraHUYECKOM XUMMM, NpPEACTABICHHE O MHOrooOpa3uu
OPraHUYECKUX COCTUHECHUM.

DJNEeKTPOHHOE CTPOEHHME aTroMa yIJepojia: OCHOBHOE M BO30YXIEHHOE COCTOSHUS.
BasieHTHBIE BO3MOXHOCTH aToMa yriepoja. XuMHUYECKas CBsA3b B OPraHUYECKUX COCIUHEHUSX.
Tunsl rubpuau3anuu aTOMHBIX opOHTanell yriaepoaa. MexaHu3Mbl 00pa3oBaHUsI KOBAJECHTHON
cBsi3U (OOMEHHBI M JIOHOPHO-AaKIENTOPHBIN). THIBI MepeKpbIBaHUs aTOMHBIX OpOUTaJeH, G- U
n-cBsizu. OnuHapHas, ABOMHAs M TpoifHas cBs3b. CrmocoObl pa3pbiBa CBsi3e B MoJIEKyJax
oprannveckux Beuiects. [loHsTHEe 0 cBOOOAHOM panukaie, Hykieoduse u 3JaeKTpodue.

Teopusa crpoeHuss opraHnyeckux coeauHeHud A.M. byrtinepoBa M COBpEeMEHHBIE
IIPEJICTABJIEHUS] O CTPYKTYPE MOJIEKYJI. 3HAUEHNE TEOPUU CTPOEHHUSI OPTaHUYECKUX COEIMHEHUH.
Monekynsipable U CTpYKTypHble (opMmyibl. CTpyKTypHble (QOPMYJIBl pPa3IUYHBIX BHJIOB:
pa3BEpHyTas, COKpall€HHAas, CKeneTrHas. M3omepusa. Buabl H30Mepuu: CTPYKTypHasd,



IPOCTPAHCTBEHHAs. OJEKTPOHHBbIE 3(P(EKThl B MONEKyIax OpPraHUYECKHX COEIMHEHHUI
(MHIyKTUBHBIA U ME30MEPHBIH 3 PeKTHI).

IIpencraBnenne o0  Knaccupukanuu  opraHvyeckux  BemecTB.  llonstme o
¢yHkunonanpHOM  rpymme. 'omomorus.  I'omomormyeckue — psapl.  CucreMaTHueckas
HoMeHKaTtypa opranndeckux coenuHeHuid (IUPAC) u TpuBHanbHBIC Ha3BaHUS OTIEIBHBIX
IIPEACTABUTENICH.

OcobeHHoctn W Kilaccu(uUKauus — OpraHMdeckux  peakuuil.  OKHCIUTEIbHO-
BOCCTAHOBUTEJIbHbBIE PEAKIIMH B OPraHUYECKON XUMHUHU.

OKCIIEpUMEHTAIIBHBIE METO/BI U3YYEHUS BEUIECTB U UX NPEBPAILECHUN: 03HAKOMIICHHE C
oOpa3laMu OpraHM4ecKuX BELIECTB M MaTepUaJlaMU Ha UX OCHOBE, OIBITHI IO IPEBPAIICHUIO
OpraHMYeCKHUX BEIIECTB IpU HAarpeBaHuu (IJIaBieHUE, OOyIJMBaHME W  TOpPEHUE),
KOHCTPYMPOBAHHUE MOJEIIEH MOJIEKYJI OPTaHUYECKUX BEILECTB.

YriaeBoaopoabl.

Anxansl. ['oMonoruueckuii ps aakaHoB, oOmmas (Gopmyia, HOMEHKIATypa U U30MEpHS.
DJIEKTPOHHOE M TIPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJN alKaHOB, SP -THOPHIM3AINSA aTOMHBIX
opOuTaneit yriepoza, 6-cBsi3b. OU3nUecKue CBOMCTBA AIKAHOB.

XUMUYECKUE CBOKWCTBA AJIKAHOB: PEAKIIMH 3aMEILLEHUS, U30MEPU3aLliH, 1ETUAPUPOBAHNS,
LUKJIA3AUY, DUPOJIU3a, KpeKuHra, ropeHus. lIpexncraBieHne O MeXaHU3ME peakUUild
paZvKaJIbHOTO 3aMEIICHHUS.

Haxoxnenue B npupose. CriocoObl OTydyeHUs: U IPUMEHEHUE aJIKaHOB.

[Muknoankansl. O6mas popmyiia, HoMeHKIaTypa u uzomepus. OCOOEHHOCTH CTPOEHUS U
XUMHUYECKMX CBOMCTB MaiblX (LMKJIONPOINAH, IUKIOOyTaH) W OOBIYHBIX (LIMKJIONEHTAH,
[UKJIOr€KCaH) HUKIoaikaHoB. CriocoObl MOMyYEeHUs U IPUMEHEHUE LIUKIIOAIKAHOB.

Anxensl. ['oMolornaeckuii psit alKeHoB, 001mas (opMyIia, HOMEHKJIATypa. DJICKTPOHHOE
M MPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYN alKeHOB, Sp>-TMOPHIM3AlUs aTOMHBIX Op6uTaseil
yraepoaa, - u m-cBsi3u. CTpyKTypHast U reoMeTpudeckas (uc-TpaHc-) nzomepus. Gusnueckue
CBOMCTBA aJKEHOB. XMMHYECKHE CBOMCTBA: DPEAKLUUU IPUCOCAVHEHMS, 3aMEIICHUA B O-
IIOJIOKEHUE TpU JBOWHON CBS3M, NOJMMeEpU3aluu M okucieHus. [IpaBuio MapkOBHHMKOBA.
KayecTBeHHbIE peakIuy Ha 1BOIHYIO CBsi3b. CIOCOOB! NOTYYEHUS U IPUMEHEHHE AIKEHOB.

Anxaguensl.  Knaccupukanuss — ankagueHoB — (CONpsDKEHHBIE,  M30JUPOBAHHBIE,
Kymynupoganuvie). OCOOEHHOCTH  DIIEKTPOHHOIO CTPOGHHMS W XMMHUYECKHX CBOMCTB
conpsiKEHHBIX JUeHoB, 1,2- u 1,4-npucoeaunenue. Ilomumepusanus conpskEHHBIX JHEHOB.
Crioco0bI nostydeHus: 1 NpUMEHEHNE allKaleHOB.

Ankunbl. ['oMonorudeckuil psii aTkKUuHOB, 00mas Gopmysia, HOMEHKJIATypa U H30MEpPHS.
DJEeKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHME MOJIEKYJ aJIKUHOB, SP-TUOPHAM3ALUS aTOMHBIX
opOutaneit yriepona. dusmyeckue CBOICTBA aTKMHOB. XHWMHUUYECKHE CBONCTBA: PEAKIUU
IPUCOEANHEHNS, NUMEPU3allud U TPUMEpPHU3alluu, OKUCIeHHs. KUCIOTHBIE CBOICTBA aJIKUHOB,
MMEIOUINX KOHIEBYIO TPOWMHYIO CBs3b. KauecTBeHHBIE peakiMM Ha TPOiHYIO CBsi3b. CIOcOObI
MIOJIyY€HUS U IPUMEHEHUE AJIKUHOB.

ApomMaTtudeckue yrieBoJoponbl (apeHsl). l'omonormyeckuil psii apeHoB, oOmas
(dopmyia, HOMEHKIATYpa U U30MepHsl. DIIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJIbI
OeH3omna. Pu3NYECKUe CBOWCTBA apeHOB. XMUMHUYECKHE CBOWCTBA OEH30Ja U €ro TOMOJIOTOB:
peaknuMyM 3aMelleHuss B OEH30JIbHOM KOJbIIE U YIJIEBOAOPOAHOM pajauKaje, peakiuu
MPUCOEANHEHUS, OKHCIIEHHE ToMoJioroB OeH3ona. [IpencraBieHune 00 OpHEHTHUPYIOIEM
JecTBUM  3amecTuTeNeil B OCEH30JbHOM KOJbIIE Ha MpUMEpe alKWIBHBIX paJHUKaJoB,
KapOOKCUIIbHOM, TMAPOKCHIIBHON, aMMHO- M HUTPOTPYIIbI, aTOMOB rajoreHoB. OcoOeHHOCTH
XUMHUYECKHX CBOMCTB cTHpona. [lomumepusanus ctuposna. CriocoObl NOTy4YeHUs U TPUMEHEHHE
apOMATHYECKHUX YIIJIEBOJOPOOB.

[Tpuponusiit ra3. I[lonyTtHele HedTsaHbIe Ta3bl. HedTh n e€ nmpoucxoxaenue. KameHHbIi
yroiib ¥ OPOAYKTHI ero mnepepadorku. CrocoObl mepepaboTKu HE(PTU: MEeperoHka, KPEeKHHT



(TepMHUYECKH, KaTaTuTUUYECKUid), pudopmMuHr, nuponu3. [Ipoaykrel nepepaboTku HedTH, UX
NPUMEHEHHE B TIPOMBIIIIIEHHOCTH U B OBITY.

I'enernyeckas CBSI3b MEXKAY PA3IMYHBIMU KJIACCAMH YTIIEBOJOPOIOB.

DNEKTPOHHOE CTPOEHHUE TaJOreHIIPOU3BOJIHBIX YIJIEBOJOPOIOB. Peaknuu 3amerieHus
rajioreHa Ha THAPOKCOTPYIITY, HUTPOIPYMIly, LHUAHOTPyMIy, aMmuHorpymmy. [leiictBue Ha
TaJIOTEHIIPOU3BOAHBIE  BOJAHOIO M CIMPTOBOIO pactBopa wménouu. Bsaummopneincreue
JTUTaJIOTEHAIKAHOB C MarHueéM M LUHKOM. [loHsATHE O MeTalioOpraHMYecKUX COCAHMHEHMSIX.
Mcnonp30BaHue TalOT€HIPOM3BOIHBIX YIJIEBOJAOPOAOB B OBITY, TEXHMKE W TpPU CHHTE3E
OpPraHUYECKUX BEIIECTB.

DKCIepUMEHTAIbHBIE METOABl W3YyUeHHs] BEIIECTB M HUX MPEBpAIICHUN: H3ydeHHE
buznyecKuXx  CBOMCTB  YIJIEBOJAOPOJOB  (pacTBOPUMOCTb),  KAUECTBEHHBIX  PEAKIUil
YTIEBOAOPOAOB PA3IMYHBIX KJIAcCOB (0OeciBeunBaHNEe OPOMHOW MM MOAHOM BOJBI, pacTBOpa
NepMaHraHata Kajus, B3alMOJCICTBHE aleTHIeHa C aMMHAauHbIM pPAacTBOPOM OKCHJIA
cepedpa(l)), kauecTtBeHHOE OOHaApyXEHUE YTIEpojia U BOJOPOAa B OPraHUYECKHUX BEIECTBAX,
MOJly4eHUE STHJIEHA U H3Y4YEHHE €ro CBOICTB, O3HakomiieHHEe ¢ Kosuiekuusmu «Hedtb» u
«Yroip», ¢ o0pasmamMu IUIacTMacc, KaydyyKOB M PE3HHBI, MOJCIMPOBAHHE MOJIEKYJI
YTIEBOIOPOAOB U TaJOTEHIIPOU3BOIHBIX YTIIEBOAOPOIOB.

Kucnopoacoaepxamue oprannyeckne coeinHEeHUsl.

IIpenenvHble opHOaToMHble cnupThl. CTpoeHue MoJeKyd (Ha HpuUMepe MeTaHoda M
sTanoxna). ['omonmornyeckuit psi, obmias popmyiia, H30Meprsi, HOMCHKJIATYypa U KJIACCU(PUKAIIUS.
Ou3nyecKkue CBOICTBA NPEICNbHBIX OJHOATOMHBIX CHUPTOB. BOAOpoaHBIE CBSI3W MEXAY
MOJICKYJIaMH ~ CHHPTOB. XHMMHUYECKHE CBOWCTBA: pEAKIHMH 3aMEIICHHs, JCTHIpaTaIH,
OKHCJICHHUS, B3aUMO/JICHICTBIE C OPraHUYECKUMHU U HEOPraHMYECKUMHU KucioTamu. KauecTBeHHas
peakuus Ha OJHOATOMHbIE cHUPTHL. JleiicTBUE 3TaHONA M METaHOoja Ha OpraHU3M YelIOBeKa.
CriocoObl osTy4yeHus 1 IPUMEHEHNE OJJHOATOMHBIX CITUPTOB.

[Ipocteie 3dupel, HOMeHKIaTypa U n3oMepust. OcOOEHHOCTH PU3NICCKUX U XUMUICCKUX
CBOWCTB.

MHOroaTOMHBIE CIUPTHI — STWJICHTIUKOIb M TIUIECpUH. DHU3MUECKHE U XUMHUYECKHE
CBOICTBa: peakiuu 3aMEIICHUs, B3aUMOJCWCTBUE C OPraHUYECKUMH W HEOPTaHUYECKUMU
KHCJIOTaMH, Ka4eCTBEHHasI peaklysi Ha MHOTOATOMHBIE cUpTHL. [IpencraBieHne o MexaHu3Me
peakuuii HykieopuiIbHOro 3aMereHus. Jleiicteue Ha opranusM 4enoBeka. CriocoObl MOTyUYeHHUs
¥ IPUMEHEHUE MHOTOATOMHBIX CITHPTOB.

®enoin. CTpoeHHEe MOJIEKYJIbl, B3aUMHOE BIMSIHUE TUAPOKCOTPYIITBI U OEH30JIBHOTO s/pa.
®uznyeckue cBoicTBa (peHona. OCOOEHHOCTH XMMHYECKHX CBOWCTB (eHorna. KadecTBeHHbIE
peakuuu Ha (enon. TokcuuHocTh (eHona. CrocoObl MOMy4YeHHs M HMpUMEHEeHHe (eHoa.
®enonpopManbIeruiHas cMoJa.

KapOoHunbHBIE COEOMHEHUS — QIbJETUABl U KETOHBI. OJEKTPOHHOE CTPOCHHE
KapOOHHMIIBHON Tpynmbl. ['OMOJOrMYecKre psIbl albICTHAOB M KETOHOB, oOmias ¢opmyna,
U30MepHUsl M HOMEHKJIaTypa. (DHU3HMUecKue CBOWCTBA albJETHIOB M KETOHOB. XHUMHUYECKUE
CBOIWCTBA aNbACTHIOB M KETOHOB: peakmuu mpucoequHeHus. OKHUCICHHE albJIeTu/0B,
Ka4eCTBEHHbIE peakiuM Ha anbiaeruipl. CrocoObl MONydYeHUs U MPUMEHEHHUE albJIerHJ0B U
KETOHOB.

OnHOOCHOBHBIE Mpe/eNbHbIe KapOOHOBbIE KHUCIOTH. OCOOEHHOCTH CTPOEHUS MOJIEKYI
KapOOHOBBIX KHCIIOT. M3omepus u HomeHkiarypa. dusmueckue CBOICTBAa OJHOOCHOBHBIX
OpeJeNbHbIX KapOOHOBBIX KHUCIOT. BoIOpomaHBIE CBA3M MEXIy MOJEKyJaMH KapOOHOBBIX
KHACIOT. XWMHUYECKHE CBOWCTBA: KHUCIOTHBIE CBOWCTBA, pPEAKIMs 3TepU(UKAIUU, PEaKIHH C
y4acTHEM YIJIeBOJOPOJHOrO paaukaiga. OcoOeHHOCTH CBOMCTB MypaBbUHOW KUCIOTHI. [loHsATHE
0 TIPOU3BOJHBIX KApOOHOBBIX KHCIOT — CIIOKHBIX 3pupax. MHOroobpasue kapOOHOBBIX KHCIOT.
OcCo0eHHOCTH CBOMCTB HEMpPEJENbHBIX U apOMAaTHYECKUX KapOOHOBBIX KHUCIOT, JUKApOOHOBBIX
KHCJIOT, THAPOKCUKAPOOHOBBIX KHCIOT. [IpencTaBuTend BBICIIMX KapOOHOBBIX KHCIIOT:



CTeapuHOBas, IMAJbMUTUHOBAS, OJICUHOBAs, JUHONEBAs, JUHONEHO08as KHUCIOTBl. CrocoObl
MOJIyYeHHUS U IPUMEHEHNE KapOOHOBBIX KUCIIOT.

Crnoxubie 3¢upsl. 'omonorudeckuii psa, obmas ¢hopmyna, u3oMepus U HOMEHKIIATypa.
DuU3NYECKUE U XUMUYECKUE CBOMCTBA: TUIPOJIU3 B KUCIION U LIEJIOYHOU Cpelie.

XKupsl. Ctpoenue, ¢puznyecKkue U XMMHUYECKHE CBOWMCTBA HUPOB: THAPOIIU3 B KUCIOU U
meno4yHoi cpee. OCOOEHHOCTH CBOWCTB KUPOB, COACPIKAIIMX OCTATKH HEMPEASIbHBIX KUPHBIX
kucnoT. JKupsl B mpupoe.

MBpbUI1a KaKk coJM BBICHIMX KapPOOHOBBIX KUCIIOT, UX MOIOIIEE JICHCTBUE.

OO6mass xapakTepucTuka yrieBojoB. Kiaccudukanusi yrieBojoB (MOHO-, IU- H
noJjucaxapuabl). MoHoOcaxapuIbpl: TJIIOKO3a, (pPyKTO3a, TajaKTo3a, pudo3a, ae30KCcHpudo3a.
®dusnueckue cBOWCTBA M HaxoxaeHue B mnpupone. dorocunrte3. XuMHUUECKHME CBOWMCTBA
[JIIOKO3bl: PpEaKUMM C Yy4YacTUEM CHUPTOBBIX M alNbJAETUAHOW TIpyll, CIOMPTOBOE U
MOJIOUHOKHCHOe OpoxeHue. IlpuMeHeHue TIIOKO3bl, €€ 3HAUE€HUE B JKU3HEAEATEIbHOCTU
opranusma. Jlucaxapuisl: caxapo3a, MajbTo3a M JakTo3a. BoccraHaBiauBarouie u
HEBOCCTaHaBIUBatoLMe aAucaxapuisl. ['maponus nucaxapuaoB. Haxoxzaenue B mpupone u
npuMmeHenue. [lonmcaxapuapl: Kpaxmal, INIMKOreH M 1einoio3a. CTpoeHHue MaKpOMOJIEKYJ
Kpaxmajna, TJIMKOTeHa U LeJuitono3bl. Du3nueckue CBOMCTBA Kpaxmajga M IEJUTIOJIO03bI.
XUMHYECKHE CBOMCTBA Kpaxmala: THIpOJIM3, KauyeCTBEHHAas peakiusi ¢ HOJOM. XUMHUYECKHE
CBOICTBa IIEJITIOI03bI: THAPOIIN3, OTyYeHHE d3PUPOB LeTt0N03bl. [loHsATHE 00 HCKYCCTBEHHBIX
BOJIOKHAaX (BHCKO3a, alleTaTHbIN IIENK).

DKCrepuMEHTAIbHBIE METOJIbl M3YUYCHHs BEIIECTB U UX MPEBPAIICHHI: PaCTBOPHUMOCTh
pPa3IUYHBIX CHOUPTOB B BOJE, B3aUMOJAEHCTBHE 3TaHOJA C HATPUEM, OKHUCIIEHHE 3THUIIOBOIO
crupTa B ajbJETU] Ha PACKAJIEHHONM METHOW MPOBOJIOKE, OKHCJIEHHE 3TUJIOBOTO CIHPTA
JUXPOMATOM Kayius (BO3MOYKHO MCIIOJIb30BAaHUE BUAEOMATEPUAIOB), KAUECTBEHHbIE PEAKIIUU Ha
anpAeruibl (¢ ruapokcuaoM quammunacepeopa(l) u ruapoxcuaom meau(Il)), peakums rounepuHa
¢ rugpokcuiom menu(ll), xumMuueckue cBoiicTBa pacTBOpa YKCyCHOM KHUCIIOTHI, B3aUMOJICHCTBUE
pactBopa rioko3bl ¢ ruapokcunom menu(ll), BzaumonelicTBue kKpaxmana ¢ HMOJIOM, pEIICHHE
AKCIEPUMEHTAJIbHBIX 3a1a4 110 TemaM «CnupThl ¥ (peHob, «KapOoHoBbie KUca0ThI. Cl10XKHbBIE
3upb.

A3oTcofep:kalye OpraHnyeckre coeiMHeHusl.

AMHUHBI — oOpraHM4yeckue IpoU3BOAHbIE ammuaka. Kiaccudukanus aMHHOB:
anudaTuyecKkue U apoMaTHUeCcKue; MepBUYHbIC, BTOPUUHBIE U TpeTuyHble. CTpOeHUE MOJEKYJI,
obmas (opmyna, U3oMepus, HOMEHKIaTypa U (pusnyeckue cBoiicTBa. XMMHUYECKOE CBOWCTBA
anu@aTuyecKuX aMUHOB: OCHOBHBIE CBOMCTBA, aJKMJIMPOBAHUE, B3aHMMOJEHCTBHE MEPBUYHBIX
aMHUHOB C a30TUCTOMN KHCI0TOM. COoM aIKnIaMMOHUS.

AHUIMH — TpeACTaBUTENb AaMHMHOB apomaTuueckoro psna. CTpoeHue aHUIIMHA.
B3auMHoe BiusiHUE TpYII aTOMOB B MOJIeKyje aHUIMHA. OCOOEHHOCTH XUMHYECKUX CBOWCTB
anwivHa. KauecTBeHHble peakuuu Ha aHWiMH. CnocoObl MOJMy4YeHHs] U IPUMEHEHHE
anupaTuueckux aMuHOB. [loyuyeHne aHwInHA U3 HUTPOOEH301a.

Amunokucnotel. Homenknarypa u  wusomepusi. OTaenbHblE NPEACTaBUTENH  O-
AMUHOKHCJIOT: IVIMLHMH, anaHuH. Pu3nueckrue CBOMCTBA aMHUHOKHUCIIOT. XMMUYECKHE CBOMCTBA
AMUHOKHUCJIOT Kak aM(OTEpHbIX OPraHWYECKUX COEAMHEHUH, peakius MOJUKOHACHCAIUH,
oOpa3oBaHue MENTUAHON CBs3u. bruonornueckoe 3HaueHue aMMHOKUCIOT. CHHTE3 M THUAPOIU3
MEeNTHI0B.

benku kak npuponnsie nonumepsl. [lepBuuHas, BTOpUYHAs M TPETHYHAs CTPYKTypa
0enkoB. XMMUYECKHE CBOWCTBA OENKOB: TMAPOJIN3, JEHATypallus, KaueCTBEHHbIE peakluu Ha
OemnKu.

DKcriepuMEHTANIbHbIE METOJbl M3y4YeHHUS BELIECTB M HX NPEBpAIICHUN: pacTBOPEHHUE
0enKOB B BOJIE, JIeHATypalusi OETKOB MpU HAarpeBaHMU, IIBETHbIE peakIMM Ha OENKH, pelIeHue
HKCIEPUMEHTAJbHBIX 337a4 IO TeMaM «A30TCOJEp)KAlllMe OPraHWYECKUEe COETUHEHHS» U
«Pacno3HaBaHMe OpraHMYECKUX COEANHEHUI.



BbicokomosiekyasipHbIe cOeTUHEHHUS.

OCHOBHBIE TOHATHS XUMHH BBICOKOMOJIEKYJISIPHBIX COCAMHEHUI: MOHOMEp, MOJUMED,
CTPYKTYpHOE 3BEHO, CTENEHb IMOJMMEPHU3alUH, CPeaHss MOJeKysipHas Mmacca. OCHOBHbIE
METO/IbI CUHTE3a BHICOKOMOJICKYJISIPHBIX COSIMHEHHUM — IMOJIMMEPU3AIUs U TOJTMKOHICHCAITHS.

[TonumepHsbie MaTepUabl. [Tnactmaccel (monuATUIIEH, MOJIUTIPOIUIIEH,
NOJMBUHUIXJIOPHU], MOJTUCTUPOT, NOJMMETHUIMETAaKpHJIIAT, MOJIMKapOOHATHI,
nonudTHIIeHTepedTanar). YTunusauus u nepepadoTka MiacTHKa.

DOnacToMepbl: HATypalbHBI KaydyK, CHHTETHUECKHE Kaydyku (OyTaaueHOBBIH,
XJIOPOIIPEHOBBIH, N30MPEHOBBIN) U CHIIMKOHBL. Pe3nHa.

Bonokna: HatypanbHbie (XJIOMOK, EPCTh, MIENK), HCKYCCTBEHHBIE (BHCKO3a, alleTaTHOE
BOJIOKHO), CHHTETHYECKHE (KaIpOH | JIABCaH).

[Tomumepsl  crienuanbHOrO  HazHaueHus (TedaoH, KeBlap, AIIEKTPOIPOBOSAIINE
MOJIMMEPBI, OMopa3iiaraeMble MOJMMEPHI).

DKcIepUMEHTAIbHBIE METOJIbI N3YYEHUS BEIECTB U UX NPEBPAILLCHUI: 03HAKOMIICHUE C
oOpa3uaMu TNPUPOAHBIX U HCKYCCTBEHHBIX BOJIOKOH, ILJacCTMacC, KaydyyKOB, pelIeHue
AKCIIEPUMEHTAIBHBIX 33/1a4 110 TeMe «Pacmo3HaBaHue miacTMace U BOJIOKOHY.

Pacuérnbie 3amaun.

Haxoxxnenne MoOJeKyJsipHOW (OpPMYJIBI OPTaHHUYECKOTO COCJMHEHHUS II0 MAacCOBBIM
JONISIM ~ DJIEMEHTOB, BXOJSIIMX B €ro COCTaB, HAaXOXKJIECHUE MOJICKYJISIpHOH (popmyJibl
OpPTraHUYeCKOTO COeTMHEHHS 10 Macce (00BbEMY) MTPOAYKTOB CTOPAHHUS, TI0 KOJIMYECTBY BEIIECTBA
(Macce, 00bEMY) IPOAYKTOB PEAKIUU /WM MCXOTHBIX BEIIECTB, YCTAHOBJICHHE CTPYKTYpPHOM
(GopMyJIBI OPTaHUYECKOTO BEIIECTBA HAa OCHOBE €ro0 XHMMHYECKHX CBOWCTB WJIM CIOCOOOB
MOJTy4eHUsl, ONIPE/IeTICHUE JOIU BhIX0/1a MPOAYKTA PEaKI[MH OT TEOPETUUECKU BO3MOKHOTO.

MexnpeaMeTHbIe CBSI3U.

Peanuzanust MeXnpeaMETHBIX CBS3€H MPU M3yuyeHUU opranudeckoil xumuu B 10 kiacce
OCYILECTBIISICTCSI Yepe3 HCIOIb30BaHUE KaK OOMIMX €CTECTBEHHO-HAYYHBIX TOHSTHHA, TaK H
MOHSTHUIA, IPUHATHIX B OTJEIBbHBIX MPEAMETAX €CTECTBEHHO-HAYYHOT'O IIUKJIA.

OOmre ecTeCTBEHHO-HAyYHBIC TOHSATHS: SBJICHUE, HAY4HBIH (hakT, THIIOTE3a, Teopus,
3aKOH, aHAJIM3, CUHTE3, Kiaccu(ukanus, HaOJIIOJCHHE, HW3MEpPEHHUE, SKCIEPUMEHT, MOJEIb,
MO/JICIIMPOBaHUE.

@dusnka: Marepus, aToM, 3JIEKTPOH, MPOTOH, HEUTPOH, MOJIEKYJa, SHEPreTHUYECKUil
YPOBEHb, BEIIECTBO, TEJIO, 00BEM, arperaTHoe COCTOSIHHE BENIECTBA, (PM3MYECKUE BEINYHHEI,
€IMHULIBI U3MEPEHUs], CKOPOCTh, SHEPTHs, Macca.

buonorus: xneTka, opranusm, sKocucTema, ouocdepa, MeTaboIN3M, HACIEACTBEHHOCTD,
aBTOTPOGHBIH M TeTepoTpO(HBI THUN NUTaHUSA, OpokeHUe, (OTOCHHTE3, JbIXaHHUE, OCNKH,
YTIIEBOBI, )KUPHI, HYKJIEHHOBBIE KUCIOTHI, (JEPMEHTHI.

I'eorpadus: mone3Hple UCKOMIAEMBbIE, TOTIIIMBO.

TexHonorus: mnHIIEBBIE TPOAYKTH, OCHOBBI PAIMOHATIBHOTO MUTAHUS, MOIOIIUE
CpeACTBa, MaTepUaiIbl U3 UCKYCCTBEHHBIX M CHHTETUYECKUX BOJIOKOH.

11 KJIACC

OBIIAS U HEOPTAHUYECKASA XUMUS

Teopernyeckue 0CHOBbI XUMMH.

Atom. CoctraB aTroMHBIX sAep. XUMUYecKud siaeMmeHT. WM3otombl. CrtpoeHue
AIIEKTPOHHBIX 000JIOYEK aTOMOB, KBAaHTOBBIC UMCIIA. DHEPreTHYECKHE YPOBHH U TMOAYPOBHH.
Atomuble opOurtanu. Knaccupukaiuss XAMHUYECKHX djeMeHToB (s-, p-, d-, f-amemenTsi).
Pacripenenenrie 3MEKTPOHOB MO aTOMHBIM OPOUTANIAM. DJIEKTPOHHBbIE KOH(UTyparuu aTOMOB
AJIEMEHTOB TIEPBOTO—YETBEPTOTO TIEPHOJOB B OCHOBHOM H BO30YXKIEHHOM COCTOSIHHH,
AIIEKTPOHHBIE KOHPUTYPALIUUA HOHOB. DJIEKTPOOTPUIIATEILHOCTD.

[Iepnonnueckuit 3akoH u Ilepnogudeckas cucrema XuUMHYecKUx dnemeHToB .M.
MenneneeBa. CBsi3b nepuoauyeckoro 3akoHa u Ilepuoanueckoil cHCTEMBI XUMHUYECKHX



3JIEMEHTOB C COBPEMEHHOW TE€OpUEW CTPOEHHUSI aTOMOB. 3aKOHOMEPHOCTH M3MEHEHHSI CBOWCTB
XUMHUYECKHX JJIEMEHTOB W O0pa3yeMbIX MMM MPOCTHIX M CIOKHBIX BEIMIECTB MO TPyMHmaMm u
nepuojaM. 3HaueHue neproanueckoro 3akona /.M. Menpaeneena.

XuMHUecKasl CBI3b. BHABI XMMHUECKOM CBS3HW: KOBAJICHTHAS, MOHHAS, METAJUTMUECCKAs.
Mexanu3mbl 00pa3oBaHusl KOBAJIEHTHOM CBSI3U: OOMEHHBIA U JOHOPHO-aKIENTOPHBIA. DHeprus
U juiiHa cBs3u. [lonsipHOCTD, HANIPABIEHHOCTh U HACHIIIAEMOCTh KOBAJIGHTHOM CBsi3u. KpatHbie
cBs3u. Bonopoanas cBsi3b. MeXMOIEKYISIPHbIE B3aUMOICUCTBUSL.

BajieHTHOCTP UM BaJICHTHBIE BO3MOKHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOM CTPYKTYPHI
MOJIEKYJI C UX T€OMETPHUYECKUM CTpPOEHHEM (Ha MpUMEepe COEAMHEHUN 3JIEMEHTOB BTOPOTO
nepuoa).

[IpeacraBnenne O KOMIUIEKCHBIX coelMHEHHMsX. (CocTaB KOMIUIEKCHOTO HOHa:
KOMIUIEKCOOOpa3oBaTeNb, JIMTAHABl. 3HAUCHHWE KOMIUIEKCHBIX coefauHeHuid. [lonatue o
KOOPJIMHALIMOHHON XHUMUH.

BemectBa MOJIEKYJSIPHOTO M HEMOJICKYJISIPHOTO CTPOCHHS. THUMBI KPUCTAILTMYECKUX
peméToK (CTPYKTYP) U CBOMCTBA BELIECTB.

[TonstTue o gucnepcHbix cucremax. Kcrunabele pactBopbl. [lpencraBienue o
KOJUTOMIHBIX pacTBopax. CrocoObl BbIpaXEHHS KOHIIGHTpAIlMM PacTBOPOB: MaccoBas HOJS
BEIIIECTBA B PAaCTBOPE, MOJIIpHAsl KOHIIEHTpalusa. HachllieHHbIe U HEHACHIIIICHHBIE PACTBOPHI,
pacTBopumMocTb. Kpucramnoruaparst.

Krnaccudukanus m HOMEHKIATypa HEOPTaHUYCCKUX BEIICCTB. TpHBHAIBHBIC HAa3BaHUS
OTJIEJIbHBIX NPEJCTABUTEICH HEOPraHUUECKUX BELIECTB.

Knaccuukanuss XMMHUYECKHX peakuii B HEOPraHWYECKOH W OPraHMYeCKOW XUMHH.
3aKOH COXPAaHEHUS MacChl BELIECTB; 3aKOH COXPAHEHWS M MPEBpaIlCHUs SHEPruu Mpu
XUMHUYECKHX peakmusx. TeruioBble A((EKThl XUMHUYECKUX peaknuil. TepMoxummuueckue
YpaBHEHUS.

CKOpOCTh XMMHUYECKOH peakini, €€ 3aBUCUMOCTh OT Pa3IMYHBIX ()aKTOpOB. [ OMOTCHHBIE
U reTeporeHHble peakunu. Katanus u kataam3aropsl.

O6parumble u HeoOpaTUMble peakuuu. XuMuUdeckoe paBHoBecue. Koncranta
XUMHUYECKOro paBHOBecHs. DaKkTOphl, BIMSIOUIME HA MOJOKEHUE XUMHYECKOTO pPaBHOBECHS:
TeMIlepaTypa, JaBIIEHUE M KOHIIEHTPAIlMU BEIIECTB, YYacTBYIOMUX B peakiuu. [Ipunnun Jle
[TaTense.

Onektponutryueckas auccoruanusi. CuwibHble H  cia0ble  AMEKTpoJduThl. CTeneHb
nuccormanuu. Cpefa BOJHBIX PacTBOPOB: KUCIIOTHAsA, HEUTpasibHas, LIejo4yHas. BogopoaHslii
noka3zarens (pH) pactBopa. ['unponus coneit. Peakiiun noHHoro oomexa.

OKHCIIUTENbHO-BOCCTAHOBUTENbHBIE peakuuu. CreneHb okuciaeHus. OKUCIUTENb H
BOCCTAaHOBUTENh. [Iporecchl OKHCIEHHMs] M BOCCTAHOBJICHUs. BakHeWIMe OKUCIUTENIH U
BOCCTaHOBUTENH. MeTO 2NIeKTPOHHOTO OanaHca. DIEKTPOIN3 PACTBOPOB U PACILIIABOB BEIECTB.

DKCIEePUMEHTAIBHBIE METOJAbl M3YUEHHUs BEIIECTB W WX MPEBpALICHUN: Pa3I0KECHHE
MEepPOKCUJa BOJOPOJAa B NPHUCYTCTBHM KaTalM3aToOpa, MOJEIM KPUCTAUIMYECKHX PEIIETOK,
MPOBEJICHUE pEeaKIuii HOHHOTO OOMEHa, OIpeACICHHe Cpeibl PAcTBOPOB C IMOMOIIBIO
WHAUKATOPOB, U3yUEHUE BIUSHUS Pa3INUHBIX (DAKTOPOB Ha CKOPOCTh XMMHUYECKOH peakiuu U
MOJIOKEHNE XUMHUYECKOTO PABHOBECHSI.

Heopranuueckasi xumus.

[Tonoxenne HemeramioB B Ilepumonnueckold cucremMe XMMHYecKHX diemeHToB 1.
MengeneeBa U OCOOCHHOCTH CTpOEHHS HX aroMmoB. (Duiznyueckue CBOICTBA HEMETaJUIOB.
AnnoTponusi HeMeTauIoB (Ha IpUMepe KUCIOpoia, cepbl, hocdopa u yriepoaa).

Bonopon. [Monyuenue, pusudeckre U XMMHUYECKHE CBOMCTBA: PEaKIMH C METAIJIaMH U
HEMeTaJllIaMH, BOCCTAaHOBUTEbHbBIE CBOMCTBA. [ MapHabl. TOMIIMBHBIE JIEMEHTHI.

lanorensl. Haxoxxaenue B mpupojie, crocoObl MOTy4YeHus, (PU3HUeCKue U XUMHUYECKUe
cBoiicTBa. ['asioreHoBOIOPObl. BakHelme KHCIOPOACOEpIKAIINE COCIUHEHUS TaJOreHOB.



JlabopaTopHble ¥ MPOMBILILIEHHBIE CIIOCOOBI MOTYy4YeHHsI rajioreHoB. [IpuMeHeHne raloreHoB u
UX COEAUHEHHI.

Kucnopon, o3on. JlaboparopHble U MPOMBIIIICHHBIE CIOCOOBI MONyYEHHUs KHUCIOPOAA.
®usnyeckue U XUMHMUYECKHE CBOMCTBA W IPUMEHEHHME Kuciopojga M 030HA. OKcuAbl U
MIEPOKCHUIBI.

Cepa. HaxoxmeHue B mpupoje, CrocoObl ToNydeHus, (PU3MYECKHe M XUMHUYCCKUE
cBorictBa. CepoBomopon, cyiabdunbl. Oxkcua cepoi(IV), oxcun cepri(VI). Cepuucras u cepHas
KHCTOTHI U uX coiu. OCOOCHHOCTH CBOKMCTB CepHOM KHCHOTHL. [IpuMeHeHHWEe cepbl U e€
COCTUHEHUN.

A3zoT. Haxoxnaenue B mpupoje, CIOCOObI MOMy4eHUs, (U3NUYECKHEe U XUMHUYECKHE
cBoMcTBa. AMMHaKk, HUTpuIbl. OKcHIbl a30Ta. A30THUCTas M a30THAs KHUCIOThI M UX COJIU.
Oco0eHHOCTH CBOMCTB a30THOM KUCHOTHL. [IpuMmeHeHue a3oTa M ero coeAMHEHU. A30THbBIC
ya0OpeHHUsI.

®dochop. Haxoxaenue B mpupojie, CrocoObl MOTy4YeHUS, (U3MUECKUEe W XMUMHUYECKUE
cBorictBa. Dochuaer u Pochun. Oxcuasl dochopa, dochopHas kuciaora U €€ COJU.
[Tpumenenne pochopa u ero coenunenunit. PochopHbie yA0OpEHHS.

VYrnepon, HaxoxIeHue B mpupoge. AimorponHble Moaudpukanuu. Duznyueckue u
XUMHUYECKHE CBOWMCTBAa TPOCTHIX BEHIECTB, oOpa3oBaHHBIX yriepomoMm. Oxkcupn yraepoma(ll),
okcup yriaepona(lV), yrompHas kuciota U €€ coiu. AKTUBUPOBAHHBIA Yrojib, aacopOIus.
Oynnepensl, rpadeH, yriaepoaHsie  HaHOTPYyOku. [IpuMeHeHWe TPOCTBHIX  BEUIECTB,
00pa30BaHHBIX YTJIEPOJOM, U €T0 COSAMHECHUIA.

Kpemunii. Haxoxnenue B mpupoze, crocoObl MOMy4eHus, pu3nuecKue u XUMHUIECKUe
cBoiictBa. Okcun kpemuus(IV), kpeMHUeBas KMCIOTa, CHIIMKATHI. [I[puMeHeHre KPEeMHUS U €Tro
coenuHeHuil. CTEKIO0, ero Moy4eHue, BUbl CTEKIIA.

[lonoxenne wmeramioB B Ilepuoanyeckoil cuUCTEME XUMHUYECKHUX  3JIEMEHTOB.
Oco0OeHHOCTH CTPOSHUSI 3JIEKTPOHHBIX 000JIOYEK aToMoB MeTauioB. OOmue ¢usndeckue
cBoiicTBa MeTaioB. [I[puMeHeHne MeTaioB B ObITY U TexHUKe. CILIaBbl METAJIIOB.

DNEeKTPOXUMHUYECKUN psJ  HampspKeHUH MeTawioB. OOmmMe CcrnocoObl  MOTyYeHHs
METaJUIOB: TUAPOMETAIUTYPIHsi, MTUPOMETAIUTYPIusl, dJeKTpomeTautyprus. [lonsatue o koppo3uu
MeTay1oB. CriocoObl 3aIIUTHI OT KOPPO3HH.

Obmas xapakrepuctuka metamuioB [A-rpymnmel [lepuonnyeckoil cucTeMbl XUMHYECKHX
aneMeHToB. Hatpuii u kanuii: nonydenue, pusnuyeckue U XUMUYECKUE CBOICTBA, MPUMEHEHHUE
MPOCTHIX BEIIECTB U UX COCAMHEHUH.

Obmas xapaxktepuctuka MeramioB I[A-rpynnel Ilepuoanueckoil cucTeMbl XMMHYECKUX
DIIEeMEHTOB. MarHuii u KaublMii: TMOody4deHue, (QU3NYecKue U XUMHUYECKHE CBOWCTBA,
IIPUMEHEHNE IPOCTHIX BEILECTB U UX coequHeHMH. KECTKOCTh BOJBI M CLIOCOOBI €€ yCTpaHEHUS!.

AnroMuHUi: nonydeHue, Gpusndeckre U XMMHUYECKHE CBOWCTBA, IPUMEHEHHE MPOCTOTO
BEIIECTBA M €ro coeArHeHUH. AMQOTepHBIE CBOWCTBA OKCHUIA W THUIPOKCHAA ATIOMUHUA,
TUAPOKCOKOMIUIEKCHI aTFOMUHUSL.

OO6mas xapakTepucTuka MeTaiioB nooounsix noarpymnn (b-rpymm) Ilepuonnyeckoii
CHUCTEMbI XUMHYECKUX 3JIEMEHTOB.

dusnyueckre 1 XUMUYECKHE CBOMCTBA XpoMa U €ro coernHeHU. OKCUIBI U TUIPOKCHUIBI
xpoma(Il), xpoma(Ill) u xpoma(VI). Xpomarbl U AMXPOMATHI, UX OKHUCIUTEIHHBIC CBOWCTBA.
[TorydyeHue u npuMeHeHHe XpoMa.

du3nyeckue M XMMHUYECKHE CBOKMCTBA MapraHila U €ro CcoeauHeHuu. Baxuenmme
coemuaenus: Mmapranna(ll), mapranna(IV), mapranna(VI) u mapraama(VII). Ilepmanranar xanus,
€ro OKUCIUTEIbHbIE CBOMCTBA.

®u3NYECKNe U XMMHYECKHUE CBOMCTBA )Keye3a U ero coeAMHeHnil. OKCHUIbI, THUIPOKCHIbI
u conu xkene3a(ll) u xeneza(lll). [Tonyuenne u npuMeHeHUe kKene3a U ero CIjIaBoB.

®u3nyeckue M XHUMHUYECKHE CBOMCTBA Memnu HW €€ coenuHeHui. llomyuenue wu
IIPUMEHEHNUE MEAU U €€ COSUHEHHMN.



[uuk: momydeHue, (GU3NUECKHME W XHMHUYECKHE CBOMCTBA. AMGMOTEpHBIE CBOWCTBA
OKCHJA M THUJAPOKCHJIA LMHKA, THIPOKCOKOMIUIEKCHI LHMHKA. lIprMeHeHue LuHKa Hu €ro
COCTUHEHUN.

OKClIepUMEHTAJIBHBIE METOJbl M3yUYEHUs BEIECTB M MX MPEBpAlllCHUN: H3yueHUe
0o0pa3loB HEMETAUIOB, TOpeHue cepsl, (ocdopa, *keneza, MarHus B KHUCIOPOJE, M3yUYEHHE
KOJUIEKIMH «MeTauibl M CIUIaBb», B3aMMOJCHCTBHE IIENOYHBIX M IIEIOYHO3EMEIbHBIX
METAJUIOB C BOJOW (BO3MOXKHO MCIIOJB30BaHME BHIEOMATEPUANIOB), B3aUMOJICHCTBHE IIMHKA U
JKeJle3a C pacTBOPaMU KHUCIIOT U I1IEJI0Y€el, KAUeCTBEHHbIE PEAaKIIMY Ha HEOPraHMYECKUE aHUOHBI,
KaTHOH BOJOPOAA U KATMOHBI METAJUIOB, B3aUMOJEHCTBUE THIPOKCHIIOB AIIOMUHMS M LIMHKA C
pacTBOpamMH KUCIJIOT U IIEJI0YEH, pelIeHne SKCIIEPUMEHTAIBHBIX 3aa4 1o TemaMm «l'amoreHsn,
«Cepa u e€ coeluHEHUs», «A30T U Gochop U UX COETUHEHU», «MeTallsbl TIaBHBIX HOATPYIII,
«MeTaibl MOOOYHBIX TOATPYIII.

XuMHS U )KU3Hb.

Ponp xumuu B o6ecrieueHu yCTOWYMBOTO Pa3BUTHA yesioBeuecTBa. [IoHsITHE 0 HAyYHBIX
METOJaxX IIO3HAHUS M METONOJIOTMM HAydHOro uccienoBanus. HayuHble npuHOUIBL
OpraHM3aly XUMUYECKOr0 MPOou3BoACTBa. [IpoMbllieHHbIE CIIOCOOBI MOJIYUYEHUs BayKHEHIINX
BEIIECTB (Ha MpuUMepe MPOU3BOJCTBA aMMMAaKa, CEPHON KUCIOTHI, MeTaHoua). [IpoMbliuieHHbIE
CIOCOOBI MOJTYYEHHS] METANIOB U CIUIAaBOB. XMUMHUYECKOE 3arpsi3HEHUE OKpYKarolleh cpeabl U
ero nocneacTeus. Ponb xuMuu B o6ecriedeHuy SHepreTuyeckoii 0e30MacHOCTH.

XuMHs W 310pOBbE 4elloBeKa. JlekapcTBeHHblE cpencrtBa. [IpaBwiia HCIOIB30BAHMSA
JIEKapCTBEHHBIX IIpenapaToB. Poib XuMUM B pa3BUTUHU MEIULIVHBI.

XuMUs UL OCHOBHBIE KOMIIOHEHTHI, MUILEBbIE 100aBKu. Ponb XuMun B obecnieueHun
NUILEBOH O€30MaCHOCTH.

Kocmernueckne u mapdromepnsie cpenctBa. beiroBas xumwus. IlpaBuna Ge3omacHoro
UCIIOJIb30BaHUS MpenapaToB ObITOBOM XMMUU B IOBCETHEBHOMN JKHU3HU.

XUMHUS B CTPOUTENIBCTBE: BaKHEHILINE CTPOUTENbHBIE MaTEpHUaIbl (IEMEHT, OETOH).

Xumus B celIbCKOM Xo3siiicTBe. OpraHndeckrue 1 MUHEpaibHbIE Y100peHHUS.

CoBpeMeHHbIE KOHCTPYKLIMOHHBIE MaTepHallbl, KpacKu, CTEKJI0, KepaMuka. Marepuaibl
JUIs 3eKTpoHuKU. HaHnoTexHonoruu.

Pacuérnebie 3anaun.

Pacuéthl: Macchl BemecTBa WM 00bEMa Ia30B MO M3BECTHOMY KOJMYECTBY BEIIECTBA,
Macce Wik 00bEMY OJIHOTO U3 YYaCTBYIOUIMX B pEaKLUU BEIIEeCTB, Macchl (00bEMa, KOIMUECTBA
BEIIIECTBA) MPOJYKTOB pPEaKLMH, €CIM OJHO U3 BEIIECTB MMEET MpHUMecH, Macchl (00béMa,
KOJIMYECTBA BEIIECTBA) MPOJYKTa peaklMu, €cld OJHO M3 BEIIECTB JTAHO B BHUJE pacTBOpa C
OIpPENENEHHONM MAacCOBOM JOJIEH DPACTBOPEHHOIO BELIECTBA, MACCOBOM JONIM MU MOJISPHON
KOHIEHTPAllUU BEILIECTBA B PAcTBOPE, JIOJIM BbIXOJAa NPOAYKTa PEaKIUH OT TEOPETUUYECKU
BO3MOYKHOTO.

MexnpeaMeTHbIE CBSI3U.

Peanuzanus MeXIpeIMETHBIX CBA3€H NMPH U3yYeHUHU OOIIeH U HeOPraHUYEeCKON XUMHUH B
11 xnacce ocyuiecTBiIseTCs Yepe3 UCIOIb30BaHNE KaK OOIIUX €CTECTBEHHO-HAYUHbIX MOHSTUH,
TaK U NOHATUMN, IPUHATHIX B OTJEJIBHBIX IPEIMETAX €CTECTBEHHO-HAYYHOT'O LIMKJIA.

OOmiue ecTecTBEHHO-HAyYHbIE TMOHSTHS: SIBICHUE, HAay4HbIH (DaKT, TUIOTE3a, TEOpHs,
3aKOH, aHaju3, CHHTE3, KilacCUpUKAIMsI, TIEepPUOAUYHOCTb, HAOMIOJCHHUE, H3MEpEeHHe,
SKCIIEPUMEHT, MOJIEIIb, MOACIIUPOBAHNE.

®usuka: mMaTepus, MUKpPOMHUpP, MAaKpOMHUp, aTOM, 3JEKTPOH, MPOTOH, HEMTPOH, HOH,
M30TOIbI, PaJMOaKTUBHOCTh, MOJIEKYJa, SHEPreTHYECKH YPOBEHb, BEIIECTBO, TEJO, OOBEM,
arperaTHOE COCTOSIHME BEILIeCTBA, HACAIbHBIN Ta3, (U3UUYECKUE BEIMYUHBI, E€IUHUIIBI
WU3MEPEHHUS], CKOPOCTh, SJHEPIUs, Macca.

buonorusi: knerka, opraHum3M, OSKocHcTeMa, Ouocdepa, MeTaboiIM3M, Makpo- U
MUKPO3JIEMEHTbI, O€JKH, >KUPBI, YIJIEBOJbl, HYKIEHMHOBbIE KHUCIOTHI, ()EPMEHTHI, FOPMOHBI,
KpYTrOBOPOT BELIECTB U NOTOK SHEPTUU B IKOCHCTEMAX.



I'eorpacdus: MuHepasbl, TOpHbIE IOPOIbI, MTOJIE3HBIE HCKOTIAEMbIE, TOTLITUBO, PECYPCHI.

TexHonOrUs: XUMUYECKAsi MPOMBIILIEHHOCTh, METAJLTYPrusi, CTPOUTEIbHBIE MATEpUAJIbI,
CEJIbCKOXO3SIUCTBEHHOE MPOU3BOJCTBO, THINEBas IPOMBIIUICHHOCTh, (apMarneBTu4YecKas
MIPOMBILUIEHHOCTb, MIPOU3BOJICTBO KOCMETUYECKHUX penaparos, IIPOU3BOJICTBO
KOHCTPYKLIHUOHHBIX MaTE€PHAJIOB, 3JIEKTPOHHAS POMBIILIEHHOCTh, HAHOTEXHOJIOTHH.



INTAHUPYEMBIE PE3VIJIBTATBI OCBOEHUMA I[TPOI'PAMMEBI 110 XMUMUKU HA VIJIVBJIIEHHOM YPOBHE CPEAHETO
OBILIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

B cooTBeTCTBUU C CHCTEMHO-AEATENIBHOCTHBIM IOJIXOJOM B CTPYKTYpPE JIMYHOCTHBIX PE3YJIbTATOB OCBOCHMS IpeaMeTa « XHUMHs» Ha
YPOBHE CpeaHero oOmero oO0pa3oBaHUs BBIZACICHBI CIEAYIOUINE COCTaBISAIONIME: OCO3HAHHE OOYYAIONIMMHUCS POCCHHUCKON Tpa’kAaHCKOM
UJCHTUYHOCTH; TOTOBHOCTh K CaMOPA3BUTUIO, CAMOCTOSITEILHOCTH M CaMOOIIPE/ICJICHUIO; HaJu4ie MOTUBALlMU K OOY4YEHHIO; TOTOBHOCTh U
CHOCOOHOCTh 00YYaIOMIMXCSl PYKOBOJCTBOBATHCS NPUHATHIMH B OOIIECTBE MPABHWJIAMH W HOPMaMH IOBEICHHUS; HAJMYUE MPABOCO3HAHUS,
9KOJIOTHYECKOH KYJIbTYpbI; CIIOCOOHOCTh CTABUTH 1IENIM U CTPOUTD KU3HEHHBIC TUIAHBI.

JIMYHOCTHBIE PE3YJIbTAThl OCBOCHUS IMpeIMeTa «XUMHs» OTPakaroT C(POPMHUPOBAHHOCTH OIBITA TO3HABATEIFHOW M NPAKTHUECKOU
JESTENIbHOCTH 00YYaronIMXcs B MPOIECCe pealn3aluy 00pa30BaTeIbHOM e TEIbHOCTH.

JIMYHOCTHBIE PE3YJbTAThl OCBOCHUS IMpeIMeTa «XUMH» OTPaaroT c(POPMHUPOBAHHOCTH OIBITA TO3HABATEIHFHOW M NPAKTHUECKOU
JESATENIbHOCTH 00YYaroIIUXCs B MpoIlecce peann3anud 00pa3oBaTeNbHOM e TEIbHOCTH, B TOM YUCIIE B YaCTHU:

1) rpaskaaHCKOro BOCIIUTAHUS:

0CO3HaHUs 00YYaIOIIMMHUCS CBOMX KOHCTUTYIIMOHHBIX MTPaB U 00sI3aHHOCTEH, YBaXXEHHS K 3aKOHY U IIPABOIIOPAIKY;

IIPE/ICTAaBICHUSI O COLUAIbHBIX HOPMAaX M MpaBUiIaxX MEKINYHOCTHBIX OTHOLLIEHUH B KOJIJIEKTUBE;

TOTOBHOCTH K COBMECTHOM TBOPUECKOW JIESITEIbHOCTH MIPU CO3/IaHUM YUEOHBIX MPOEKTOB, pEIIEHUH YUeOHbIX U TO3HABATENbHBIX 3a/1a4,
BBIMOJTHEHUH XUMHYECKHUX KCIIEPUMEHTOB;

CMOCOOHOCTH MOHUMATh U MPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY M apryMEHThl JPYTUX MpU aHaATU3€ Pa3IMYHbIX BUJOB y4eOHOM
NeSITEIIbHOCTH;

2) NaTPHOTHYECKOI0 BOCIIUTAHMSA:

LIEHHOCTHOT'O OTHOILIEHUS! K UCTOPUUYECKOMY U HayYHOMY HACJIEUIO0 OT€YECTBEHHON XUMMH;

yBa)KEHHsI K IIPOILIEcCy TBOPUYECTBA B 0OJACTHU TEOPUH M NMPAKTHUECKOTO MPHIIOKEHHUS] XUMHH, OCO3HAHUSI TOTO, UTO JaHHbIE HAYKH €CTh
pe3ynbTaT AJIUTENbHBIX HA0II0IEHUH, KPOMOTIUBBIX IKCIEPUMEHTAIbHBIX TIOMCKOB, IIOCTOSIHHOTO TPYy/1a YUEHBIX U MPAKTHUKOB;

MHTEpeCca U T03HABATEIbHBIX MOTHBOB B MOJYYEHUH U TOCIEAYIONEM aHAIN3e HHPOPMALIUU O MEPEIOBbIX JOCTHKEHHUIX COBPEMEHHON
OTE€UYECTBEHHON XUMUHU,

3) AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS:

HPaBCTBEHHOI'O CO3HAHUS, 3TUYECKOTO ITOBEACHMUS;

CIOCOOHOCTH OLICHMBATh CUTYallMM, CBS3aHHBIE C XUMHUYECKUMHU SIBICHUSMH, U IPUHUMATh OCO3HAHHBIE PEIICHUsS, OPUEHTHPYSCh Ha
MOpabHO-HPABCTBEHHbBIE HOPMBI U IIECHHOCTH;

TOTOBHOCTH OILIEHHMBATh CBOE INOBEACHHME U IOCTYIKUM CBOMX TOBAPUIIEH C MO3UIMI HPAaBCTBEHHBIX M MPABOBBIX HOPM U C YUYETOM
OCO3HAHUS MOCIEACTBUI MOCTYNKOB;

4) popMupoOBaHMSA KYJIbTYPHI 310POBb:



IIOHMMaHMsI LIEHHOCTEH 3/10pOoBOro M 0Oe30macHoOro olpasa >KM3HHM, HEOOXOIMMOCTH OTBETCTBEHHOI'O OTHOILIEHHUS K COOCTBEHHOMY
($U3nIECKOMY M IICUXUYECKOMY 3/I0POBBIO;

cO0JII0ICHMS ITPaBUII 0€30M1acCHOro OOpALeHUs C BELIECTBAMU B OBITY, TOBCEJHEBHOM JKU3HU, B TPYAOBOH AEATEIBHOCTH;

MOHMMAaHMSI [ICHHOCTHU TPaBWJI MHIUBHIyaJbHOTO U KOJUIEKTUBHOTO 0€30IacHOT0 MOBEJCHUS B CUTYAIMX, YTPOXKAIOIIUX 30POBBIO U
JKU3HH JTIOICH;

OCO3HAHMS MOCIEICTBUIA U HETIPUATHS BPEIHBIX MIPUBBIUEK (YIOTPEOICHHUS aIKOT0JIsl, HAPKOTUKOB, KYPEHHUs);

5) TpynoBOro BocnuTaHMSA:

KOMMYHUKAaTHBHON KOMIIETEHTHOCTH B y4eOHO-HMCCIIEOBATEILCKOM NIEATENbHOCTH, OOIIECTBEHHO IMOJIE3HOM, TBOPUYECKOM M JPyruX
BUJAaX JEATEIBHOCTH;

YCTaHOBKH Ha aKTHBHOE YYacTHE B PEILIEHUU IPAKTUUECKUX 3aau COLMaIbHON HAIPaBJIEHHOCTHU (B paMKax CBOEr0 KJlacca, IIKOJbl);

UHTEpeca K MPaKTHUECKOMY M3YUYEHMIO NMpodeccuil pa3IMyHOro pojaa, B TOM YHCJIE€ HA OCHOBE NMPUMEHEHUS MPEeJAMETHBIX 3HAHUHU IO
XUMUHY;

YBa)XEHHUS K TPYLy, JHOISAM TPYJla U pe3ysbTaTaM TPyAOBOH I€ATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MHAMBHIYAIBbHOH TpaekTopuu oOpa3oBaHus, Oymymieil mpodeccun u peanu3anii cOOCTBEHHBIX
KU3HEHHBIX IUIAHOB € YYETOM JIMUHOCTHBIX HHTEPECOB, CIIOCOOHOCTEH K XMMUHU, UHTEPECOB U MOTPeOHOCTEH 00111eCTBa;

6) 3x0/10rMUeCcKOro BOCIMTAHUA:

9KOJIOTHYECKH 11e71eCO00Pa3HOro OTHOUIEHHUS K IPUPO/Ie KaK HCTOYHUKY CYIIECTBOBAHUS JKU3HU Ha 3eMIIe;

MOHUMAaHUS TJI00AJBPHOTO XapakTepa SKOJIOIMUECKHUX MpoOJeM, BIUSHHUS SKOHOMHUYECKHUX IPOILIECCOB Ha COCTOSIHME MPHUPOJHON U
COLIMAJIBHOU CPEIbL;

OCO3HaHHUS HEOOXOJUMOCTHU UCIOJb30BaHUS JOCTIXKEHUNH XUMHUHU JUIsl PEIIEHUs] BOIPOCOB PAIlMOHATIBHOIO MIPUPOI0NOIB30BaHUS;

aKTUBHOTO HETPUATUS ACUCTBUM, MPUHOCAIIMX BpPEI OKpYXarolleil MpUpoIHON cpeiie, yMEHUs NMPOTrHO3UPOBATh HEOIAronpUsTHbIC
9KOJIOTMYECKUE MOCIEACTBHS IPEANPUHUMAEMBIX IEHCTBUIN U MPEAOTBPAILATh UX;

HaJIM4YUsl Pa3BUTOTO DKOJOTMYECKOTO MBIIUIEHUS, SKOJIOTMYECKON KYJBTYPBI, OIBITA JEATEIBHOCTH IKOJIOTHYECKON HANPaBICHHOCTH,
YMEHHSI PYKOBOJCTBOBAaTbCS MMHU B II03HABaTENbHOM, KOMMYHUKAaTUBHOM M COIMAJIBHOM NpAaKTHUKE, CIIOCOOHOCTH M YMEHUS AaKTHBHO
IPOTUBOCTOATH UJICOJIOTHU XeMOPOOHH;

7) HEHHOCTH HAYYHOI'0 MO3HAHUSA:

MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U OOIIECTBEHHOW MPAKTUKU;

MOHUMAaHUS CHEIU(PUKA XUMUU KaK HayKH, OCO3HAHUS €€ poiu B (POPMUPOBAHUU PALMOHATIBHOTO HAYYHOTO MBIIIJICHUS, CO3AaHUN
[IEJIOCTHOTO MPEACTaBICHUS 00 OKpY’KaIoIIeM MHpe Kak O €IMHCTBE MPHUPOJbI U UYEIOBEKAa, B MO3HAHWU MPUPOAHBIX 3aKOHOMEPHOCTEH U
pelieHny mpobsieM COXpaHeHUsI TPUPOAHOTO PABHOBECHS;

yOexXIEHHOCTH B OCOOON 3HAYMMOCTH XMMHUU JUI COBPEMEHHON LMBUIM3ALMU: B €€ I'yMaHHCTUYECKOH HamNpaBIEHHOCTH U Ba)KHOU
pOJIK B CO3JJaHUM HOBOI 0a3bl MaTepUaIbHON KYJIbTYpPBI, B PEIIEHUH TTI00aTbHBIX MPOOJIEM YCTOMUHNBOIO pa3BUTHUS YEIOBEUYECTBA — CHIPEBOM,
HHEPTeTUYECKOM, MHUINEBOM M HKOJOTHYECKON O€30MacHOCTH, B Ppa3BUTHH MEIHUIMHBL, OOECIEYEeHWH YCIOBUH YCIEIIHOTO TpyJda H
9KOJIOTUYECKH KOM(POPTHON KU3HH KaXKIOTO WICHA OOIIEeCTBA;



€CTECTBEHHO-HAYYHON I'PaMOTHOCTH: IOHUMAaHUS CYIIHOCTH METOAOB [TO3HAHUS, UCIIOIb3yEMbIX B €CTECTBEHHBIX HayKax, CIIOCOOHOCTH
MCIIOJIb30BaTh I0Jy4yaeMble 3HAHUS JUIsSl aHAJIN3a U OOBSICHEHUS SBJIICHUH OKPY>KAIOIIEro MUpa U MPOUCXOAIINX B HEM U3MEHEHUH, YMEHUS
nenath 000CHOBAHHBIE 3aKIIOYEHHS HA OCHOBE HAYUYHBIX (PAKTOB M MMEIOLIUXCS JAaHHBIX C LEbI0 MOTYUYEHHs IOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTH CaMOCTOSATENIBHO HCIIOIB30BaTh XUMMUYECKHE 3HAHUS IS PELICHUs TPOOJIeM B PeaIbHbIX )KU3HEHHBIX CUTYAIUAX;

MHTEpeca K MO3HAHUIO, HCCIIEI0BATEIbCKOM e TeIbHOCTH,

TOTOBHOCTHU U CIIOCOOHOCTH K HEMIPEPHIBHOMY 00pa30BaHHUIO M CAMOOOPAa30BAaHHIO, K AaKTUBHOMY TOJIyYE€HUIO HOBBIX 3HAHUHN MO XUMHHU
B COOTBETCTBHUH C KU3HEHHBIMU MTOTPEOHOCTAMU;

MHTEpeca K 0COOCHHOCTSIM Tpy/ia B Pa3InYHbIX cepax MpodhecCHOHATBHON AeATEIIbHOCTH.

METANPEIMETHBIE PE3YJIbTATbBI

MeTtanpeameTHble pe3yabTaThl OCBOSHHS MPOTrpaMMbl [0 XUMHUHU Ha YPOBHE CpeHEro o01ero o0pa3oBaHus BKIIOYAIOT:

3HaYMMble Ui (POPMHUPOBAHHMS MHPOBO33PCHUS OOYYAIOMIMXCS MEXKIUCIHUILIMHAPHBIE (MEXIIPEIMETHbIE) OOIIeHAYYHBIC TOHSTHS,
OTpakarolllue IEJOCTHOCTh HAYYHON KapTUHBI MUpa U CHEHU(HUKY METOJIOB MO3HAHUS, UCIOJIb3yeMbIX B €CTECTBEHHBIX HayKax (Marepus,
BEIIECTBO, PHEPIUs, SBJIEHHUE, MPOLIECC, CUCTEMA, HAay4YHbIM (PAKT, MPUHIMI, T'MIIOTE3d, 3aKOHOMEPHOCTh, 3aKOH, TE€OpHs, HCCIIEI0BaHUE,
HaOII0/IeHUE, U3MEPEHUE, SKCIIEPUMEHT U IPYTHE);

YHHUBEpCaJbHbIe ydeOHbIE NeicTBUs (IIO3HABATENbHBIE, KOMMYHUKATHBHBIC, PETYJSTUBHBIC), obecneunBaromme (HopMupoBaHHE
(GYHKIMOHAIBHON IPaMOTHOCTH M COILIMATIBHON KOMIETEHIIMN 00YYatOLINXCS;

CIIOCOOHOCTh OOYyYarolUXCs MCIOJIb30BaTh OCBOCHHBIE MEXKIUCUUIUIMHAPHBIE, MUPOBO33PEHUYECKHE 3HAHUS U yHHBEpCAJIbHbIE
yueOHble JIeMCTBUS B IO3HABATENIbHON M COIIMAIBHON MpaKTHKeE.

MertanpeamMeTHble pe3yibTaThl OTPAXKAIOT OBJIAJACHHE YHHBEPCATbHBIMU YUYEOHBIMH I103HABATEIbHBIMH, KOMMYHUKATUBHBIMH U
PETyISATUBHBIMU JEHCTBUSIMH.

Ilo3naBaTebHBbIE YHHBeEPCAJIbHBIE YUeOHbIe NeiCTBUSA

1) 6a30Bble JIOTHYeCKHeE 1€l CTBUS:

CaMOCTOSITENTLHO (POPMYITUPOBAThH U AKTYaTU3UPOBATH IPOOJIEMY, pacCMaTPUBATh €€ BCECTOPOHHE;

OMPCACIIATE LEIN ACATCIBHOCTHU, 3aAdaBasd MapaMCTPbl U KPUTEPHU HX AOCTHKCHHUA, COOTHOCHUTH PE3YJIbTAThl ACATCIBHOCTU C
MOCTaBJICHHBIMU 1IEJISIMHU;

HCIIOJIB30BAaTh NP OCBOCHUUA 3HAaHUH HpI/IéMBI JIOTUYCCKOI'0 MBIINIJICHUSA: BBIACIATE XapaKTCPHBIC IIPU3HAKU HOHATHI 1 yCTaHaBJIMBATh
WX B3aUMOCBSI3b, HCTIOJIH30BaTh COOTBETCTBYIOIIUE MOHSATHUS sl OOBSICHEHHSI OTACNBHBIX (DAaKTOB U SIBICHUI;

BI)I6I/IpaTB OCHOBAHUA U KPUTCPHUHN IAJIA Knaccmbnxaunn BCIICCTB U XUMHNYCCKUX peaKuHﬁ;

yCTaHaBJIUBATh IPUUYMHHO-CIEACTBEHHBIE CBS3H MEX1Y U3YyUaEMbIMU SIBJICHUSIMU;

CTPOUTH JIOTUYECKUEC PACCYKICHHA (I/IH)IyKTI/IBHBIe, ACAYKTUBHBIC, I10 aHaJ'IOFI/II/I), BBIABJIITE 3aKOHOMEPHOCTHU W MPOTHUBOPECHUA B
paccMaTpuBaeMBbIX SBICHUIX, (OPMYIUPOBATH BHIBOJIBI U 3aKIIOUCHUS;



IPUMEHATh B HpPOLIECCe IO3HAHUSA HCIOJIb3yeMble B XUMHMM CHMBOJIMYECKHE (3HAKOBBIE) MOJEIH, MPEoOpa3oOBbIBATH MOJIEIIbHBIE
NPECTaBICHUS — XUMUYECKUH 3HaK (CHMBOJI) 3J€MEHTa, XUMUYecKas popMysa, ypaBHEHUE XUMHUYECKON PEaKI — MPH PEIICHUH YUeOHBIX
IIO3HABATEJIBHBIX M IMPAKTHYECKUX 3a]ad, IPUMEHITh HA3BaHHbIE MOJICJIbHBIE IPEICTABICHUS Ui BbISBICHUS XapaKTEPHBIX IPHU3HAKOB
M3Yy4aeMbIX BELUIECTB U XUMUUECKHUX PEAKIIUH.

2) 0a3oBble HCCJIe0BaTEIbCKUE TeCTBUS:

BJIa/IETh OCHOBAMHU METOJI0OB HAYYHOI'O TO3HAHUS BEILECTB M XUMUYECKUX PEAKIUM;

(dbopMyaMpoBaTh LENM U 3aJa4d MCCIEJOBAHUS, UCIOJIb30BaTh MOCTaBJIEHHbIE U CAMOCTOATENBHO CHOPMYIMPOBAHHBIE BOMPOCHI B
Ka4eCcTBE MHCTPYMEHTA MIO3HAHUS U OCHOBBI JJ1s1 (JOPMHUPOBAHUS TUTIOTE3BI IO MTPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CY KICHHIA;

BJaJIeTh HaBBIKAMU CaMOCTOSATENIBHOIO IUIAHMPOBAHUS U IPOBEICHUS YUYEHHUYECKUX SKCIIEPHUMEHTOB, COBEPIICHCTBOBATH YMEHMHS
HaOJII0IaTh 32 XOJIOM IPOIEcca, CAMOCTOSITEIBbHO MPOTHO3MPOBATH €0 Pe3yibTar, (GOPMYIHPOBAaTh O00OOIIEHHUS W BBIBOABI OTHOCHUTEIHLHO
JIOCTOBEPHOCTH PE3YJIbTATOB UCCIIEAOBAHUS, COCTABISITh 000CHOBAHHBIN OTUET O MpojeaHHOH paboTe;

npuoOpeTaTh OMBIT YYCHHYECKOW HMCCIIEOBATENBCKON W TMPOEKTHOW JEeATENBHOCTH, MPOSBISATH CHOCOOHOCTh W TOTOBHOCTH K
CaMOCTOSITEJIbHOMY ITOMCKY METO/I0B PEIICHUs MPAKTUUECKUX 3a]1a4, IPUMEHEHHUIO Pa3IMUHbIX METOJ0B MTO3HAHHUS.

3) padora ¢ nnpopmanmeii:

OPUEHTUPOBATHCS B PA3IMYHBIX UCTOUHUKAX MHPOPMALUHU (HAYYHO-TIONMYJISIpHAs JUTEepaTypa XUMHUECKOTO COAEp)KaHUs, CIIPaBOYHBIE
nocoOusi, pecypcsl MHTepHeTa), aHAIM3UPOBaTh WH(POPMALMIO PA3IMYHBIX BUAOB W (POpPM mMpencTaBiieHUs, KPUTUYECKH OLECHHBATH €€
JIOCTOBEPHOCTH Y HENTPOTUBOPEUNBOCTD;

(¢hopMynupoBaTh 3ampOChl U MPUMEHSTHh Pa3IUYHbIE METOABI MpPHU MOUCKE U 0TOOpe MH(pOpMalNK, HEOOXOJUMOW ISl BBIOJIHEHUS
yu4eOHBIX 33124 ONpeAeIEHHOTO THIIA;

MIPUOOPETATh OMBIT UCIIOJIB30BaHUSI HH()OPMAIMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTUN U Pa3IMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENILHO BBIOMPATh ONTUMANbHYIO (pOpMY MpeacTaBIeHUs HHPOPMALUU (CXeMBbl, TpaduKH, AUarpaMMbl, TaOIHUIIbI, PUCYHKH U
Jpyrue);

UCMOJb30BaTh HAy4YHBIM S3bIK B KauecTBE cCpejAcTBa Npu paboTe ¢ XUMHUYECKOW HHGpopMmanuen: NPUMEHSATh MEXIpPeIMETHBIE
(pusnyeckue U MaTeMaTHUECKHE) 3HAKH U CUMBOJIBI, (POpMyJIbl, aO0OpeBHaTypbl, HOMEHKIIATYPY;

HCII0JIb30BaTh 3HAKOBO-CUMBOJIMYECKHE CPEICTBA HATJITHOCTH.

KoMMmyHuKaTHBHBIC yHHBepcaIbHbIE y4eOHbIE JeHCTBHUS:
3aJlaBaTh BOIPOCHI MO CYLIECTBY OOCYXJaeMON TE€MbI B XOJie IUaora W/WiM JUCKYCCUH, BbICKa3bIBaTh UIEH, GOPMYyJIHNPOBATH CBOU
IIPEIIOKEHUS OTHOCUTEIILHO BBIIIOJIHEHUS IIPEIJIOKEHHON 3aa4H;

BBICTYIIaTh C TMPE3EHTAIel pe3yJIbTaTOB II03HABATEIHHOW JI€ATEIHHOCTH, MOTYyYEHHBIX CaMOCTOSTENIbHO WM COBMECTHO CO
CBepCTHI/IKaMI/I HpI/I BBITIOJIHCHUM XHUMHUYCCKOT'O BKCHepI/IMeHTa, HpaKTI/I‘—IeCKOI\/'I pa6OTBI 10 HUCCJIICAOBAHUIO CBOI\/'ICTB I/13y‘-IaeMI)IX BE€IICCTB,
peanu3any y4eOHOro MpoeKTa, U (OpMyIUpOBaTh BBIBOJBI 10 Pe3yJibTaTaM MPOBEAEHHBIX MCCIEIOBAHUN MyTEM COTJIACOBAHUS MO3MLUHN B
x0J1e 00CYXKIeHUsI 1 0OMEHa MHCHHUSIMU.



PeryasiTuBHble yHHMBepcaJbHbIe YUeOHbIE 1eliCTBHS:

CaMOCTOSITENIbHO IUIAHUPOBATh U OCYLIECTBIISATH CBOIO IIO3HABATEIBHYIO JESATEIBHOCTD, ONPEAEssa €€ eI U 3a/ladyl, KOHTPOJIUPOBATh
U 10 Mepe HEeOoOXOTUMOCTH KOPPEKTUPOBAThH MPEAJaraeMblil alropuT™M JEUCTBUN NMPHU BBHITOJHEHUU y4€OHBIX U HCCIEA0BATEIbCKUX 3ajad,
BBIOMpAaTh Hanbosee F3PPEKTUBHBIN CIIOCOO UX PEIICHHS C YIETOM MOTYyUSHHSI HOBBIX 3HAHUH O BEIIECTBAX U XMMUYECKHUX PEaKIUsIX;

OCYIIECTBIISITH CAMOKOHTPOJIb JIEATEIHHOCTH Ha OCHOBE CAMOAHaJIN3a U CAMOOLICHKH.

HNPEJIMETHBIE PE3YJIbTATHI

[IpenMeTHbIe pe3yabTaThl OCBOCHHS MPOTPAMMBI [0 XMMHUHM Ha YriyOJE€HHOM YpPOBHE Ha YpOBHE CpeAaHero oOmiero odpazoBaHUs
BKITIOYAIOT crienuduyeckue s yaeOHOTo IpeaMeTa « XUMUs Hay4dHbIe 3HAHUS, YMEHHS U CIIOCOOBI IEHCTBUN IO OCBOSHHIO, HHTEPIPETAIHN
U NIPeoOpa30BaHUIO 3HAHUH, BUABI AESITEILHOCTH M0 MOJYyUYEHUIO HOBOTO 3HAHUS U MPUMEHEHHIO 3HAHUHN B Pa3IMYHbBIX YYEOHBIX CUTYalUsX, a
TAaKXC B PCAJIbHBIX JKU3HCHHBIX CUTyallUAX, CBA3AHHBIX C xumuen. B nporpamMme 1o XuMuu nNpeaAMETHBIC PE3YJIbTAThI NPCACTABIICHBI 10 IOJaM
U3YYCHHUS.

10 KJIACC

[IpenmMeTHBIe pe3ybTaThl OCBOECHUS Kypca «OpraHudeckasi XuMUs» OTpaXKaroT:

c(OPMHPOBAHHOCTh MPEJACTABICHUNA: O MECT€ M 3HAYCHMHM OpPraHMYeCKOM XHMMHUU B CHUCTEME €CTECTBEHHBIX HayK M €€ poju B
00ecreyeHny yCTOWYMBOTO PAa3BUTHUSL YEJIOBEYECTBA B PEIIEHUU NMPOOJIEM 3KOJOTMYECKOW, SHEPreTUYEeCKOW M MHILEBON 0e30MacHOCTH, B
Pa3sBUTHM MEIULMHBI, CO3JJAHUN HOBBIX MaTe€pHajOB, HOBBIX UCTOYHUKOB 3HEPTUH, B 00ECHEUEHUH PAllMOHAIBLHOIO MPUPOIONOIb30BaHUS, B
(OpMHUPOBAHUK MHUPOBO33PEHUS U OOIIEH KyJIbTypbl YEJIOBEKa, a TAKXKE HKOJIOIMYECKH OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY 3/I0pPOBBIO U
MIPUPOJHOM Cpelie;

BJIa/ICHUE CHCTEMOM XMMMYECKUX 3HAHUN, KOTOpas BKJIIOYAET: OCHOBOIIOJIAraloIINe MOHATUS — XUMUYECKUH AJIEMEHT, aToOM, SIIpO U
JNIEKTPOHHAs 000JI0OYKa aroma, s-, P-, d-aTOMHbIE OpOUTAIM, OCHOBHOE M BO30YKAEHHOE COCTOSHHS aTOMa, TMOPHIM3AIMs aTOMHBIX
opOuTaned, MOH, MOJEKYJa, BaJEHTHOCTb, AJIEKTPOOTPHUIATEIbHOCTb, CTENEHb OKUCIEHMS, XMMHUYECKas CBs3b, MOJIb, MOJSIpHas Macca,
MOJISIpHBIA O00BEM, YITIEPOAHBIM CKeneT, (PyHKIMOHANbHAas TpyIIa, paguKall, CTPYKTypHble (GopMynbl (pa3BEPHYThHIE, COKpAlEHHBIE,
CKEJIeTHbIE), M30MEpHUsl CTPYKTYpHasi M TNPOCTPaHCTBEHHas (TeomMeTpuyeckasi, ONTUYECKas), M30MEpbl, TOMOJIOTMYECKUN psAJ, TOMOJIOTH,
YTIEBOAOPOABI, KUCIOPOJ- U a30TCOAEPKALINE OPTaHUYECKUE COEANHEHHSI, MOHOMED, NTOJIMMEpP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYIISIPHBIE
COEIMHEHUS; TEOpUH, 3aKOHbI (mepuoanueckuii 3akoH J1. 1. MenneneeBa, Teopusi crpoeHus: opranndeckux Bemects A. M. byTneposa, 3akoH
COXPAHEHHUs MaccChl BELIECTB, 3aKOH COXPAHEHUS U MPEBPAILEHUS DHEPIUU NPU XUMHUYECKHX PEaKLUsiX), 3aKOHOMEPHOCTH, CUMBOJINYECKUI
A3bIK XMMHH, MHPOBO33PEHUYECKHE 3HAHMS, JIeKallue B OCHOBE MOHMMAHMS MPUUYMHHOCTH M CHCTEMHOCTH XHWMHUYECKUX SIBJICHMIA;
IIPEJICTaBICHNUS O MEXAaHU3MaX XMMHUUYECKUX PEaKIUi, TEPMOANHAMUUYECKUX U KHHETHYECKUX 3aKOHOMEPHOCTSAX X MPOTEKAHUS, O B3AUMHOM
BJIMSHUM aTOMOB M TPYII aTOMOB B MOJEKyJax (MHAYKTUBHBIH U Me3oMepHbI 3ddextrl, opuentantsl I u Il pona); dakxromornuyeckue
CBEJICHUS O CBOMCTBaxX, COCTaBe, MOJyYCHHUH U 0€30MacHOM MCIIOJIB30BaHMM BaKHEHIIMX OPraHMYECKUX BEIECTB B OBITY U NMPaKTHUECKOU



JeSITEIbHOCTH 4YeIOBeKa, OOMIMX Hay4HbIX NMPUHLMIAX XUMHUYECKOro MPOU3BOJCTBA (HA MpHUMEpe NMPOU3BOJCTBA METaHOJA, MepepaboTKH
HeTH);

C(OPMHUPOBAHHOCT YMEHMH: BBIABIATH XapaKTepHblE IPU3HAKM TOHATHH, YCTaHABIMBATh MX B3aUMOCBA3b, MHCIOJIL30BATh
COOTBETCTBYIOIINE OHSTHS IIPH OIIMCAHUM COCTaBa, CTPOEHUS U CBOMCTB OpPraHMYECKUX COCIUHEHMI;

c(OPMHUPOBAHHOCTh YMEHHIA:

HCI0JIb30BaTh XMMUUYECKYIO0 CUMBOJIMKY JUIsl COCTaBJIEHUSI MOJIEKYJIIPHBIX U CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAILEHHBIX U CKEJIETHBIX )
(GopMy1 OpraHNYEeCKHUX BELECTB;

COCTaBJISITh YPABHEHUS XUMUYECKUX PEaKLUN U pacKpbIBaTh UX CYIIHOCTb: OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKLIUNA ITOCPEICTBOM
COCTaBJICHUS 3JIEKTPOHHOIO OajlaHCca ATUX peaklMi, peakluil HOHHOro oOMeHa IMyTEM COCTABICHMS UX MOJHBIX M COKPALIEHHBIX HMOHHBIX
YPaBHEHU;

M3rOTaBIMBATH MOJIEIU MOJIEKYJI OPIraHUYECKUX BELIECTB AJIS MIUTFOCTPALUU UX XUMHUYECKOT0 U IPOCTPAHCTBEHHOI'O CTPOEHUS;

c(OPMHPOBAHHOCTh YMEHHWH: YCTaHABIUBATh NMPHHAJICKHOCTh M3YUYCHHBIX OPTaHUYECKHX BEIIECTB IO MX COCTAaBY M CTPOCHHIO K
olpesieIEHHOMY KJlaccy/TpyIie COeAMHEHUH, 1aBaTh UM Ha3BaHMs 10 cucrematnyeckoi HomeHkiatype (IUPAC) u npuBoauTh TpuBHANIbHBIE
Ha3BaHUs JJI1 OTJCJIbHBIX MPEACTABUTENCH OpPraHMYEeCKUX BEIIECTB (ITUJIEH, AalleTUIEH, TOJYOJ, TJIULEPUH, 3TUICHIVIMKOJb, (DEeHOI,
dopmanbaerus, aueTaabAeru]l, aleToH, MypaBbHHAas KHCIOTA, YKCYCHas KUCIIOTA, CTE€apUHOBAas, OJIEMHOBAs, MaJIbMUTHUHOBAs KHUCIOTHI,
[JIMLIMH, aJlaHuH, MaJIbT03a, (PpyKTO3a, aHWINH, JUBUHWII, U30IPEH, XJIOPOIIPEH, CTUPOI U JPYTHE);

c(OPMHPOBAHHOCTh YMEHUS ONpPENEeNATh BUJ XUMHUUECKOH CBSI3M B OPraHUYECKUX COEIMHEHMSIX (KOBAaJEHTHAs U MOHHAsI CBSI3b, G- U T-
CBSI3b, BOJIOPOJIHAS CBSI3b);

c(OPMHPOBAHHOCTh YMEHUS NMPUMEHAThH MOJIOKEHUSI TEOPUU CTPOEHUs opraHuyeckux BemecTB A. M. bytnepoBa mns oObsicHeHUs
3aBUCHUMOCTH CBOMCTB BEILIECTB OT UX COCTAaBA U CTPOCHMUS;

c(OPMHPOBAHHOCTh YMEHHMH XapaKTepH30BaTh COCTaB, CTPOCHME, (PU3MUECKUE U XUMHUYECKHE CBOWCTBA TUIHMYHBIX MpEICTaBUTENIEH
Pa3IUYHBIX KJIACCOB OPraHWYECKUX BEIIECTB: AJIKAHOB, IIUKJIOAJIKAHOB, AJIKEHOB, aJIKaJIMEHOB, AJIKHHOB, apOMAaTHYECKUX YTJIEBOJOPOIOB,
CIHPTOB, AJbJETHI0B, KETOHOB, KApOOHOBBIX KHUCIIOT, MPOCTBIX M CIOXHBIX 3(PUPOB, )KUPOB, HUTPOCOECAMHEHUN M aMHHOB, aMUHOKHUCIIOT,
0eNKoB, YIJIeBOJOB (MOHO-, IU- U MOJMCAXapUJOB), WILIIOCTPUPOBATh N'€HETUUYECKYIO CBSI3b MEXKAY HMUMM YPaBHEHUSMU COOTBETCTBYIOIIMX
XUMHUYECKHX PEaKLUil ¢ UCTIOIb30BaHUEM CTPYKTYPHBIX (HhOpMyIT;

c(OpPMUPOBAHHOCTh YMEHHUS TMOATBEPXkJAaTh HAa KOHKPETHBIX IpHUMEpax XapaKTep 3aBHCHUMOCTH PEaKIMOHHOW CIIOCOOHOCTU
OpPraHUYECKHUX COEJMHEHUH OT KPaTHOCTU M THUIIA KOBAJICHTHOW CBSI3U (G- M T-CBSI3M), B3aUMHOTO BIHMSHHMS aTOMOB M TPYII aTOMOB B
MOJIEKYJIax;

c(OPMHPOBAHHOCTh YMEHHS XapaKTE€PHU30BaTh MCTOYHHKHU YIJIEBOJOPOJHOIO ChIpbs (HE(Th, MPUPOAHBIA ra3, yrois), cnocoObl €ro
nepepaboTKU U MPaKTUYECKOE MPUMEHEHHE MTPOTYKTOB MepepadoTKH;

c(OPMHPOBAHHOCTh BIIQJCHUS CHUCTEMOM 3HAHMH O €CTECTBEHHO-HAyYHBIX METOAAX I[I03HaHWA — HaOJIIOJEHUN, H3MEPEHUH,
MOJIETTUPOBAaHUH, SIKCIIEPUMEHTE (PEaJTbHOM U MBICIEHHOM) U YMEHUSI IPUMEHSATH 3TH 3HAHMUS;
c(OPMHPOBAHHOCT YMEHHS TNPUMEHATH OCHOBHBIC OMNEpPAIlMM MBICIUTEIBHOM JEATENIbHOCTH — aHAJIUW3 M CHHTE3, CPaBHEHUE,

O606H.[CHI/IG, CUCTEMATHU3allWIO, BBIABIICHUC IPUYNHHO-CICICTBCHHBIX CBS3CH — JJIs1 U3YUCHUA CBOMCTB BCIICCTB 1 XUMHUYECCKHUX peaKHHﬁ;



c(hOpPMUPOBAHHOCTh YMEHHI: BBISBIISTh B3aMMOCBA3b XUMHUYECKHX 3HAHUM C MOHATUSMHU U NPEICTABICHUSIMU JAPYTUX €CTECTBEHHO-
HAYYHBIX MIPEIMETOB JJsi Oosiee 0OCO3HAHHOTO MOHUMAHUS CYITHOCTH MaTepUAIbHOTO €MHCTBAa MHPA, MCIIOJIB30BaTh CUCTEMHBIC 3HAHUS IO
OpraHMYECKON XUMUU AJIs1 OOBSICHEHHS U TPOTHO3UPOBAHUS SIBJICHUN, UMEIOIINX €CTECTBEHHO-HAYYHYIO IPUPOAY;

c(OPMHPOBAHHOCTH YMEHHI: MPOBOAUTH PACUETHI IO XUMUYECKUM (POPMYJIaM U YPAaBHEHUSM XUMHUECKUX PEAKIIUNA C UCIIOIb30BaHUEM
¢duznyeckux Benu4uH (Macca, 00bEM Ta30B, KOJIMYECTBO BEUIECTBA), XapaKTEPU3YIOIIMX BEIIECTBA C KOJIMYECTBEHHONW CTOPOHBI: pacd€Thl 1O
HAXOXKJICHUIO XUMUYECKOH (DOpMyIIBI BEIIECTBA 110 M3BECTHBIM MACCOBBIM JOJISIM XMMHYECKHX 3JIEMEHTOB, POIYKTaM CrOpaHUs, IUIOTHOCTH
ra3o00pa3HbIX BEILECTB;

c(OPMHPOBAHHOCTh YMEHUH: MPOTHO3UPOBATh, AHAIM3UPOBATh M OLEHUBATH C MO3UIMHA SKOJIOTHYECKOH 0E30MacHOCTH MOCIEICTBUS
OBITOBOM W TPOU3BOJCTBEHHOW MIESITENLHOCTH YENIOBEKa, CBSA3aHHON C IMepepadOTKOW BELIECTB, MCIOJNb30BATh MOMYyYEHHbIC 3HAHUSA JUIS
NPHUHSITHS TPAMOTHBIX PEIICHUN TIPOOJIEM B CUTYAIUAX, CBI3aHHBIX C XUMHUCH;

c(hOpPMUPOBAHHOCTh YMEHUIN: CAMOCTOSTENILHO TUIAHUPOBATH U MPOBOJAUTh XUMHUYECKHI SKCIIEPUMEHT (TIOTy4YeHHE U U3YYCHHE CBOMCTB
OPraHWYECKUX BEUIECTB, KAYECTBEHHBIC PEAKLUU YTIEBOJAOPOAOB Pa3JIMYHBIX KJIACCOB M KHUCIOPOACOIEPKAIIUX OPraHUYECKHUX BELIECTB,
pellieHrne IKCIEPUMEHTANbHBIX 33Ja4 MO PACIO3HABAHMIO OPTaHMYECKHX BELIECTB) ¢ COOIOJEHMEM MpaBuil Oe30macHOro oOparieHus ¢
BEIIECTBAMH M JIAOOPAaTOPHBIM 000pyaOBaHHEM, (HOPMYITUPOBATH IEJIb HCCIEIOBAaHMSA, IMPEICTABISATh B pa3iuyHOW (opme pe3ysbTaThl
3KCHEPUMEHTA, aHAJIM3UPOBATh U OLIEHUBATh UX IOCTOBEPHOCTH;

c(OPMHPOBAHHOCTh YMEHHIA:

co0roIaTh MpaBHiia HKOJOTMUYECKH 11eJIeCO00Pa3HOro MOBEJeHHUsS B OBITY M TPYAOBOM JEATENBHOCTH B IIENSAX COXPAHEHUS CBOETrO
370pOBbSI, OKPY>KAIOIIEH MPUPOTHON CPEABI U TOCTHKEHUS €€ YCTOMYMBOTO Pa3BUTHSA,

OCO3HaBaTh ONACHOCTh TOKCHMYECKOTO JEHCTBUSI HA JKUBBIE OPraHHU3Mbl OINpPEACIEHHBIX OPraHUYECKHUX BEUIECTB, NMOHUMAs CMBICI
nokazarens [TJIK;

aHAIIM3UPOBATH 11E1€CO00Pa3HOCTh MPUMEHEHHUS! OPraHNYECKHUX BEIECTB B MPOMBIIUIEHHOCTH U B OBITY C TOUYKHU 3pEHUSI COOTHOIICHUS
PHUCK-TIOJIB3A;

c(hOpPMUPOBAHHOCTh YMEHUI: OCYIIECTBIISTH IIEJCHANPABICHHBI MOUCK XMMHYECKON HH(OpMAaUM B PA3IUYHBIX HMCTOYHUKAX
(Hay4Has U y4eOHO-Hay4Has JUTepaTypa, CpeCTBa MaccoBo nHpopmanuu, IHTepHET U Ipyrue), KpUTUYECKN aHAJU3UPOBATh XUMHUUYECKYIO
uHOpMalLKIo, TepepadbaThIBaTh €€ U MCI0JIb30BaTh B COOTBETCTBUU C ITOCTABJICHHON yueOHOI 3a1aueil.

11 KJIACC

[IpenMeTHBIE pe3yabTaThl OCBOCHUS Kypca «O01as 1 HeopraHu4ecKasi XuMUsD) OTPaXKaIoT:

c(OpMUPOBAHHOCTh NPEJCTABICHUN: O MaTEepUaJIbHOM €IWHCTBE MHpa, 3aKOHOMEPHOCTAX U IO3HABAEMOCTU SIBJICHUN MPHUPOABI, O
MecTe U 3HAUE€HHMM XUMHHM B CHUCTEME €CTECTBEHHBIX HayK M €€ poJid B OOECNEeYeHWH YCTOMUMBOIO Ppa3BUTHUS, B pELICHUM MpoOieM
9KOJIOTHYECKOM, SHEPreTHUecKON M MUILEBON 0e30MacHOCTH, B Pa3BUTUM MEIWLIMHBI, CO3/JaHUU HOBBIX MAaTE€pPHAJIOB, HOBBIX HCTOYHUKOB
SHEPTUH, B 00ECIICUCHUH PALMOHAIBHOTO MPHUPOIONOIL30BaHus, B (JOPMUPOBAHUN MUPOBO33PEHUS M OOIIEH KyJIbTYyphl YETIOBEKa, a TaKKe
9KOJIOTMYECKH 000CHOBAHHOT'O OTHOIIIEHHUS K CBOEMY 3/I0POBBIO U IPUPOJIHOM Cpesie;

BJIQJICHUE CHUCTEMOM XMMHUYECKMX 3HAHUM, KOTOpas BKJIIOYAET: OCHOBOIOJATAIONIME MOHSATUS — XUMHYECKUH 3JEMEHT, aToM, SIAPO
aToMa, M30TOIbI, 3JICKTPOHHAsT 000JI0UKa aToMa, s-, P-, 0-aTOMHbBIC OpOHTAIIH, OCHOBHOE U BO30YXIEHHOE COCTOSHHS aToMa, THOpUAN3AIHs



aTOMHBIX OpOHTasiel, MOH, MOJIEKYJa, BaJC€HTHOCTh, 3JEKTPOOTPUIATENILHOCTb, CTENEHb OKUCICHMS, XMUMHUYECKas CBs3b (KOBaJCHTHAsd,
WOHHAsl, METAJUIMYECKas, BOJOPOJHAs), KpPUCTAUIMUECKass peHIETKa, XUMHUYECKas pEakius, pPacTBOp, SJIEKTPOJIMUTHI, HEIIEKTPOIUTHI,
JNEKTPONUTHYECKAST AUCCOIMAINS, CTENEHb IUCCOIMAIMN, BOJOPOJHBIM IOKa3aTelb, OKHUCIUTENb, BOCCTAHOBUTENb, TEIIOBOM 3d¢eKT
XUMUYECKOM pEeaKIMu, CKOPOCTh XUMHUYECKOM peaklMh, XHUMHUYECKOE pPaBHOBECHE; TEOPUU M 3aKOHBI (TEOPHUS BJIEKTPOJIUTUYECKOU
aucconuanuu, nepuoanueckuii 3akon [[.1. MenzaeneeBa, 3aKk0H COXpaHEHHUsI MACChI BEILIECTB, 3aKOH COXPAHEHHUs U MPEBPALICHUS SHEPTUH NIPU
XUMUYECKUX PEaKIMIX, 3aKOH MOCTOSHCTBA COCTaBa BEIECTB, 3aKOH JIEUCTBYIOIIMX MAaccC), 3aKOHOMEPHOCTH, CUMBOJIMYECKUM SI3bIK XUMHH,
MHUPOBO33PEHUYECKHE 3HAHMS, JI€XKallMe B OCHOBE IIOHMMAaHUS MPUYMHHOCTH M CHCTEMHOCTH XHMHUYECKUX SBJICHHI; COBpPEMEHHBIE
MPEACTABJICHUS] O CTPOCHUM BEIIECTBA HA aTOMHOM, MOHHO-MOJIEKYJIIPHOM M HAJMOJICKYJSIPHOM YPOBHSX; MPEJICTABICHUS O MEXaHU3Max
XUMUYECKUX PEaKIUil, TEPMOJIMHAMHYECKUX U KUHETUYECKUX 3aKOHOMEPHOCTAX MX MPOTEKAHMS, O XMMHUYECKOM PaBHOBECHUM, PACTBOpaAX U
JUCTICPCHBIX CHCTEeMaX; (DaKTOJOTHYECKHE CBEACHHS O CBOMCTBAaX, COCTaBE, IOJYyYEHHWH M OE30MMaCHOM HCIOJb30BAHUN BaKHEUITHX
HEOPraHMYECKUX BEIIECTB B OBITY U MPAKTHUYECKOH JEATEIbHOCTH YeJIOBEKa, OOIIMX HAYYHBIX MIPUHIIMIIAX XUMHUYECKOTO MMPOU3BOJICTBA;

c(OpPMUPOBAHHOCTh YMEHHI: BBISBISATh XapaKTEPHbIC MPHU3HAKA TIOHATHH, YCTaHABIMBATH WX B3aMMOCBS3b, HCIOJIH30BATh
COOTBETCTBYIOIINE MOHATHS IPU ONTMCAHUN HEOPTraHUYECKHUX BEIECTB U UX MPEBPALLECHUN;

c(hOPMHUPOBAHHOCTh YMEHHSI UCIOIH30BaTh XMMHUYECKYIO CHMBOJHKY IS COCTaBJICHHS ()OPMYJI BEIICCTB M YPAaBHEHUH XUMHYCCKHX
peakuuii, cucrematuueckyto HomeHkarypy (IUPAC) u TpuBnansHble Ha3BaHUS OT/AEIbHBIX BEIIECTB;

c(OPMUPOBAHHOCTh YMEHHUS OIPEICISITh BAJICHTHOCTh M CTEICHb OKHCICHHS XHMHYECKHUX DJJIEMEHTOB B COCIUHEHUSX, BUJI
XUMHUYECKOH CBsI3M (KOBaJICHTHAs, MOHHAS, METAJIMYECKast, BOJAOPOIHAS ), TUT KPUCTAJUIMYECKOHN PEIIETKH KOHKPETHOTO BEIIECTBA;

c(hOpMHUPOBAHHOCTh yYMEHUSI OOBSCHATH 3aBUCHMOCTH CBOWMCTB BEIIECTB OT BHJA XMMHYECKOW CBSI3M W THMA KPHUCTAILTMYECKOM
peméTku, 0OMEHHBIN U JOHOPHO-AKIIENTOPHBIA MEXaHU3MbI 00Pa30BaHUs KOBAJICHTHON CBSI3H;

c(hOpMHUPOBAHHOCTh YMEHUH: KJIACCU(UIIMPOBATH: HEOPTraHUYECKUE BEIIECTBA MO0 UX COCTaBY, XUMUUYECKHE PEAKIUH IO Pa3TUYHBIM
npu3HaKaM (YUCIy M COCTaBy pearupyrollux BEIIeCTB, TemIoBoMy 3(P¢eKTy peaklnd, U3MEHEHUIO CTEeTNeHeW OKHCIEHHS DJIEMEHTOB,
00paTUMOCTH, Y4YaCTHIO KaTajlu3aTropa W JPYyTHe); CaMOCTOSITEIHHO BBIOMpATh OCHOBAHHUS W KPUTEPUHU I KIAaCCH(PUKAIMU H3ydaeMbIX
BEILECTB U XUMUYECKUX PEAKIUN;

c(hOpMHUPOBAHHOCTb YMEHHS pacKpbhIBaTh CMBICT Tmiepuoanueckoro 3akoHa JI. WM. MenneneeBa M JAEMOHCTPUPOBATH €O
CUCTEMATHU3UPYIOIIYI0, 00BICHUTENBHYIO U POTHOCTUYECKYIO (DYHKITUH;

c(hOpMHUPOBAHHOCTh YMEHHI: XapaKTEPU30BATh JIEKTPOHHOE CTPOCHHE aTOMOB M HOHOB XUMHUYECKUX DJIEMEHTOB IEPBOT0O—UETBEPTOTO
nepuonoB Ilepunonnueckoit cucremsl [[.1. MenneneeBa, ucnosb3ysi NOHATUSI «IHEPTETUUECKUE YPOBHMUY, «IHEPIeTUUECKUE MOTYPOBHIY, «S-,
p-, d-aToMHBIE OpPOUTAIIHY, KOCHOBHOE M BO30YKIEHHOE SHEPTeTUUECKHUE COCTOSHHUS aTOMay; OOBSICHATh 3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB
XUMHUYECKHUX DJIEMEHTOB U UX COE€IMHEHUU 1o nepuojaM u rpynnam [lepuoanueckoit cucrems! [. 1. MenzeneeBa, BaleHTHbIE BO3MOKHOCTH
aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOEHUS UX DJIEKTPOHHBIX 000JI0UEK;

c(hOpPMUPOBAHHOCTh YMEHHI: XapaKTepu3oBaTh (OMUCHIBATh) OOIIME XMMHUYECKHE CBOMCTBA BEIIECTB pPAa3JIMYHBIX KJIACCOB,
MOATBEPXKJATh CYIIECTBOBAaHUE TEHETHMUECKOW CBSI3W MEXKIYy HEOPTaHMYECKMMHU BEIIECTBAMU C TOMOINBIO YPaBHEHHI COOTBETCTBYIOIIUX
XUMHYECKUX PEAKIIUN;



C(OPMHUPOBAHHOCTb YMEHHSI PAaCKpbIBaTh CYLUIHOCTb: OKHCIHUTEIBHO-BOCCTAHOBUTENBHBIX pEAKLUN IOCPEACTBOM COCTaBJIECHHUS
AIIEKTPOHHOTO OajlaHca ATHX pPeakiuil; peakuii HOHHOro OOMeHa MyTEM COCTABJICHHUS MX TOJHBIX UM COKPAIIEHHBIX MOHHBIX ypPaBHEHHIA;
peakuuii TuApoIIN3a; peakluii KOMIUIEKCO0Opa3oBaHusl (Ha IpUMepe I'MIPOKCOKOMIUIEKCOB IIMHKA U aIFOMUHMS);

c(OPMHPOBAHHOCTh YMEHHS OOBACHATH 3aKOHOMEPHOCTU TMPOTEKAHUS XMMHUYECKHX pPEaKIUHA ¢ Y4ETOM HX SHEPreTHYeCKHX
XapaKTePUCTUK, XapaKTep U3MEHEHUSI CKOPOCTH XUMHUUECKOM peakuy B 3aBUCUMOCTH OT Pa3IMUYHbIX (PAKTOPOB, a TAKIKE XaApaKTep CMELICHUS
XUMHUYECKOT'O PAaBHOBECHUSI 1101 BIUSIHUEM BHEIIHUX Bo3nencTBui (nmpunuui Jle Hlatense);

C(OPMHUPOBAHHOCTh YMEHMsI XapaKTepU30BaTh XHMHUYECKHE PEAKIMM, JIeKallMe B OCHOBE MPOMBIIUIEHHOTO IOJIY4YEeHUs CEpHOM
KHCJIOTHI, aMMHaKa, OOIIME HAay4HbIe MPUHLUIBI XUMUYECKUX MPOU3BOACTB; LEIECO00pa3HOCTh MPUMEHEHHS HEOPTaHWYECKUX BEUIECTB B
IPOMBIIIJICHHOCTH U B OBITY C TOUKH 3pEHHs] COOTHOLIEHUS PUCK-TI0JIb3a;

c(OPMHPOBAHHOCTH BIIAJICHUSI CUCTEMOH 3HAHUI O METOAAaX HAYYHOTO IMO3HAHHS SBICHUU MPHUPOIBI — HaOIIOAEHUE, M3MEpEeHHeE,
MOJIEIIUPOBaHKE, IKCIEPUMEHT (peasIbHbIi U MBICIIEHHBIN), UCIOJIb3YEMBIX B €CTECTBEHHBIX HAyKax, YMEHHs NPUMEHATb 3TH 3HAHUS IpU
HKCIIEPUMEHTAIbHOM HCCIIEJJOBAHUM BELIECTB MU JUIsI OOBSCHEHUS XHMUYECKUX SBJICHUH, MMEIOIIUX MECTO B IPHUPOAE, NPAKTHUECKON
JESATEIIBHOCTH YEJIOBEKA U B IIOBCEIHEBHOM JKHU3HY,

c(OPMHPOBAHHOCTh YMEHUS BBISBIATH B3aHMMOCBSI3b XMMHUECKUX 3HAHUHM C MOHATHSAMH W TIPEACTABICHUSMH JPYTHX €CTECTBEHHO-
HaY4HbIX IPEAMETOB [yl 60j1ee OCO3HAaHHOTO MOHUMAaHUS MaTepUalbHOTO €MHCTBA MUPAa;

c(OPMHPOBAHHOCTH YMEHHS MTPOBOJUTH PACUETHI: C MCIOJIB30BAHNEM MOHITHN «MAaccoBasi JIOJISl BEIIECTBA B PACTBOPE» U «MOJISIpHAsS
KOHIIEHTPALMs»; MAacChl BEIIEeCTBA MM 00bEMa Ias3a 1o M3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce WIM 00BEMY OJIHOTO M3 YYaCTBYIOLIUX B
peakluy BEIIEeCTB; TEIIOBOro 3 deKTa peakiuu; 3HaueHus: BOJOPOAHOIO MOKa3aTeNsl pacCTBOPOB KHUCIOT U IIENIOUe C U3BECTHOM CTETEHBIO
JHccolMaluu; Macchl (00bEMa, KOJMYECTBAa BEIIECTBAa) MPOAYKTAa pEakIMH, €CIM OJHO W3 MCXOAHBIX BELIECTB JIAHO B BHUJE pacTBOpa C
onpeAenéHHON MaccoBOM /0iei pacTBOPEHHOrO BEIIECTBA WM JAHO B M30bITKE (MMEET NMPUMECH); JOJM BBIXOJA NPOAYKTA peaKluu;
00BEMHBIX OTHOIIICHUH T'a30B;

c(OpPMUPOBAHHOCTh YMEHUI: CAaMOCTOSTENBHO MJIAHUPOBATH U NMPOBOJUTH XUMUYECKHI SKCIIEPUMEHT (IPOBEACHUE PEAKIMI HOHHOTO
oOMeHa, TMOATBEP)KICHHE KAueCTBEHHOTO COCTaBa HEOPIaHMYECKHUX BEIIECTB, OMNpEAEICHHE Cpelbl PAacTBOPOB BELIECTB C MOMOILBIO
WHAMKATOPOB, N3YYECHHUE BIMSHMS Pa3IMYHbIX (AKTOPOB Ha CKOPOCTh XMUMUYECKOW PEAKIMH, PEIIEHUE SKCIEPUMEHTANIbHBIX 3aj]ad 10 TeEMam
«Metamuney u «Hemeramns») ¢ coOmrofieHHeM MpaBuil 0€30MacHOro oOpallleHUsl C BeIIeCTBAaMH M JTAOOpaTOPHBIM 00OPYJOBAHUEM,
dbopMynpoBaTh IeJb KCCIENOBAaHUS, NPEJICTABISATh B Pa3iIMyHON ¢opMme pe3yibTaThl SKCIEpUMEHTa, aHAIU3UPOBAaTh M OLIEHHWBATh HUX
JIOCTOBEPHOCTD;

c(OpMUPOBAHHOCTh YMEHMI: COOIIOAATh MpaBUja MOJb30BaHUS XUMUUECKON MOCYI0M 1 1a00paTOpHBIM 000pyI0BaHUEM, OOpallleHus
C BEIECTBAMU B COOTBETCTBUU C MHCTPYKLUHUSAMH I10 BBIOJHEHHUIO JAOOPATOPHBIX XMMHUYECKHUX OIBITOB, SKOJIOTHYECKH LEIecO00pa3HOro
MOBE/IEHUs B OBITY U TPYAOBOH NEATENBHOCTH B IIENISAX COXPAHEHMsI CBOETO 3/10pPOBbs, OKPYKaIOIIEH MPUPOIHON CpeAbl M JOCTHUKEHHS €€
YCTOMYMBOTO Pa3BUTHS, OCO3HABATH OMACHOCTb TOKCHYECKOTO JIEHCTBUS Ha JKUBBIE OPraHU3MBI ONpPENEIEHHBIX HEOPraHMYECKHUX BEIIECTB,
noHumasi cMbica nokaszarens [TJIK;



c(OpPMUPOBAHHOCTh YMEHHIl: OCYIIECTBIISITH LIEJICHANPABICHHBIH IMMOUCK XMMHYECKON HMH(OpMAaLUM B PA3IUYHBIX HMCTOUYHHKAX
(HayyHast U yueOHO-Hay4Hasi TUTepaTypa, CpecTBa MaccoBOi MH(popmanuu, HTepHET U ApyTrHe), KPUTHUECKH aHAIM3UPOBATh XUMHUECKYIO
uH(popMalnio, nepepadaTbiBaTh €€ U UCIOIH30BaTh B COOTBETCTBHH C [TOCTABICHHOM yueOHOM 3a/1a4eii.
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Xapakrepe
W3MCHCHHS
(U3HYECKUX CBOWCTB
B TOMOJIOTHYECKOM

pany aJIKaHOB.
Pasnuuate MOHATHS
«H30MEP» 51
«TOMOJIODY.
3anuceIBaTh

dbopMysBl  M30MEpOB
¥ TOMOJIOTOB QJIKaHOB
U HasplBaTh  MHX.
XapakTepru3oBaTh
OPOMBIIIJICHHbIE U
nabopaTopHbIE
CHOCOOBI  MOJTyYEHHS
QJIKAHOB.

IIporuosuposar
b XUMHYECKHUE
CBOICTBA QJIKaHOB Ha
OCHOBE OCOOEHHOCTEMH
UX CTPOCHUS.

YcranaBiauBaTh
3aBUCUMOCTb  MEXKITY
CBOMCTBaMH aJIKaHOB U
WX TIPUMEHEHUEM.

https://www.yakl
ass.ru/p

https://resh.edu.r
u/subject/23/10/
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HenpenensHueie
yIJIE€BOAOPOABIL:
AJIKEHBI,
aJIKa/INEHBI,
AJIKUHBI

14

Apomarnyeckue
yTJIE€BOAOPOABI
(apeHnr)

O6o0mary 3HaHUA U
JenaTth  BBIBOABI O
3aKOHOMEPHOCTSIX
CTPOCHHS M XapakTepe
M3MEHEHHS
(HU3MYECKUX CBOMCTB B
TOMOJIOTHYECKOM DSIILy
amKkeHoB.  Pasnuuath
MOHATHUSL «U30MEP» U
«TOMOJIOT».
3anuceiBaTh (POPMYITBI

HU30MEPOB
TOMOJIOTOB aJKEHOB H
Ha3bIBaTh uX.
XapakTepru3oBaTh
MPOMBIIIIJICHHBIE u
nabopaTopHbIE

CHocoObl  MOJy4eHUs
AJIKEHOB.
[Tporuo3upoBaTh
XUMHYECKHE CBOMCTBA
aJKCHOB Ha OCHOBE
0co- OeHHOCTEH WUX
CTPOCHHUS U MEXaHU3M
peaxIu
ANEKTPOPUILHOTO
MIPUCOCTMHCHHS K
aJIKEHaM.

O0o0mare 3HaHug U
JeJaTh  BBIBOABI O
3aKOHOMEPHOCTSX

CTPOEHUS u

https://www.yakl
ass.ru/p

https://resh.edu.r
u/subject/23/10/

https://www.yakl
ass.ru/p

https://resh.edu.r
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Xapakrepe
W3MCHCHHS
(U3HYECKUX CBOHCTB
B TOMOJIOTHYECKOM
pany apeHOB.
XapakTepHu30BaTh
0COOCHHOCTH
AIIEKTPOHHOTO
CTPOCHUSI MOJICKYJIBI
OeH3ona u
apoMaTUYECKOU
CBSI3H.
YcranaBiuBaTh
3aBUCUMOCTh MEXKILY
OOKOBOM 1EMbI0 U
HapyIIeHHEM
AIEKTPOHHON
MJIOTHOCTH
COTIPSKECHHOTO p-
obnaka B MOJEKyJax
rOMOJIOTOB ~ O€H30I1a
Ha MpUMEpe TONyoJa.
3anuceiBaTh
bopMyIIBI  U30MEPOB
U TOMOJIOTOB apeHOB
U Ha3plBaThb  WX.
XapakTepru3oBaTh
MPOMBIIIJICHHBIE |
nabopaTopHbIE
CHOCOOBI  MOJTyYEHHS
ankeHoB. [IpoBoauTs,
HaOII01aTh u
OIHCHIBATH
XUMUYECKUMN

u/subject/23/10/
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HKCIIEPUMEHT

[Ipuponusie
VCTOYHUKU

XapakTeprus3oBaThb
COCTaB M OCHOBHBIE
HaIlpaBJICHUS
MCIIOJIb30BaHUS u

nepepabotku HedTH,
MPUPOTHOTO Ta3a u
KaMEHHOT'O VTS
YcranaBiuBaTh

3aBHCHMOCTh MEKIY
o0pemMamMu  TOOBIYM

https://www.yakl
ass.ru/p

https://resh.edu.r

yIaeBonoposoB u 4 YIJIEBOIOPOAHOTO u/subject/23/10/
UX mepepadoTKa Chippsi B PO wm
OIOKETOM.
Haxomuts
B3aUMOCBSI3b  MEXKIY
M3y4aeMbIM
MaTepuaioM "
Oymymeit
npo¢eCCUOHAIBHON
JIEeATEITBbHOCTBIO.
https://www.yakl
ass.ru/p
Fenoresmpomsor | * hitpsiresh.edu.
u/subject/23/10/
Hroro no pazgeny 35
Paznea 3. Kucaopoacoaepxauue opraHuyecKkue coeIuHeHus
Onpenensith https://www.ya
Crnuptel. @enon 11 NPUHAIICKHOCTh klass.ru/p
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KapOonumnbHble
COE/IMHEHHS:

QJIbJETUbI "
KETOHBI.

KapbonoBsie 21
KHCJIOTHI.

CrnoxHble 3(QUpHIL.
Kupsl

COCAMHCHUA K KJIaCCy

CIIUPTOB u
KOHKPETHOU ux
rpymIe.
IIporuo3zuposars
buznIecKue

CBOMCTBA CIIMPTOB Ha
OCHOBE BOJOPOJHOU

CBSI3H. O0600mars
3HaHUSA MW JelaTh
BBIBOJIbI [0)
3aKOHOMEPHOCTSAX
CTPOCHUSA u
XapaxkTepe
N3MCHCHUA

¢u3nUecKux CBOICTB
B T'OMOJIOTUYECKOM
psly aJKaHOJIOB.

Onpenensats
MPUHAIIEKHOCTh
OpPraHUYeCcKOro
COCIIMHEHUSI K KJaccy
aJIbJIETU]IOB WA
keToHoB.  O6o0mIaTh
3HaHWA W JIeJaTh
BBIBO/IBI 0
3aKOHOMEPHOCTSX
CTPOCHHUS M XapakTepe
M3MEHEHUS
(DMBUYECKUX CBOWCTB B
TOMOJIOTHYECKOM DIy
aITbJICTU/IOB.
Onpenensats
PUHAIIEKHOCTh

https://resh.edu.

ru/subject/23/10/



https://resh.edu.ru/subject/23/10/
https://resh.edu.ru/subject/23/10/

OpraHUYECKOro
COEIMHEHUS] K KIlaccy
u ONPEACICHHON
rpynne  KapOOHOBBIX
KHCJIOT.
VYcranaBnuBarth
3aBUCUMOCTh
(bu3UYECKUX CBOWCTB
KapOOHOBBIX  KHCJIOT
oT CTpOCHHS ux
MOJIEKY I

[TporHo3upoBaTh
XUMHYECKHE CBOMCTBA
KapOOHOBBIX  KHCIIOT
Ha OCHOBE
0co0eHHOCTEH
CTPOCHUS MX MOJICKYIL.

Yrnesoanl

XapakTepru3oBaTh
COCTaB yTIJIEBOJOB U
X  KJaccCU(UKAIIIO

Ha OCHOBE
COCOOHOCTH K
THIPOJTU3Y.
YcranaBiuBaTh
MEXTPEMETHBIE

CBI3M  XMMHUH U
OMOJIOTUH HA OCHOBE
PaCKpBITHS
OMOJIOTUYECKOH POJH
i XHUMHYISCKHIX
CBOMCTB BaKHEUIIIHX
NpeCTaBUTENEH




MOHO-, JIH- u

MOJINCAXapPHUIOB.
Uroro no pazgeny a1
Pa3nen 4. A3oTcoepxkaiye opraHudeckne coeJMHeHust
XapakTeprus3oBaThb
CTpOEHHE,
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AMUHBI. HOMEHKJIATY Py
1 AMUHOKHCIIOTBI. 12 1 2 amuHOB. Ha ocHOBe https://resh.edu.r
' benku coctaBa M crpoeHus U/subject/23/10/
aMUHOB  OIUCHIBATH
WX CBOMCTBA  Kak
OpraHNYeCcKHUX
OCHOBAHMH.
Hroro no paszneny 12
Paznen 5. BoicokoMoJIeKYJISIPHbIE COeINHECHUS
PackpsiBath poib
BICOKOMOIEKVIIS HACJIEJCTBEHHOCTH U
1 HLLE GO HHeHZM p 5 1 HU3MEHYHUBOCTH. https://resh.edu.r
' s CpaBHUBATh u/subject/23/10/
CTPYKTYpBI OCJIKOB W
HYKJIEMHOBBIX
KHCJIOT.
Hroro no pazaeny 6
OBUIEE
KOJIMYECTBO YACOB 102 3 6
I1O ITPOIT'PAMME
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[Mpuniaoxenne 1

®opmbl yueTa padoyeii nporpaMMbl BOCIIHTAHUS.

PaGouas nporpamma no npenmety 6uomnorus g 1-11-x kiaccoB cocTaBieHa ¢ yueToM pabodeil mporpaMMbl BOCIIUTAHUS.

[Ipenmer «Xumusa» obnagaer OOJBIIMM TO3HABATENBHBIM W MHPOBO33PEHYECKMM 3HAYCHHEM, BOCIHUTATEIBHBIM IOTCHIIMAIOM,
BKJIaJIOM B CTaHOBJIEHUE JIMYHOCTH MOJIOJIOTO YelloBeKa. buonorus mpeactaBiser coOMpaTelbHYI0 KapTUHY KU3HU JIOAEH BO BPEMEHH, UX
COLMAJIBHOTO, CO3MJATENHbHOI0, HPAaBCTBEHHOTO OomnbiTa. OHA CIY)KUT BaXKHBIM PECYpPCOM CAMOUJCHTHU(UKAIUH JUYHOCTH B OKPY’KAIOIIEM
coluyMme, KyJbTYpHOU cpelleé OT YpOBHSI CEMbH O YPOBHS CBOEH CTpaHbl M MHUpa B LIEJIOM, JaeT BO3MOKHOCTb IO3HAHUS M TMOHUMAaHUS
YeJIoBeKa U O0IECTBa B CBS3H MPOILJIOT0, HACTOALIETO U OyayIIero.

BocnuTarenpHblii MOTeHIIMAT YPOKOB JAaHHOTO y4eOHOTO MpeIMeTa peain3yercs B ClIeIyonux hopmax:

- HUCIOJIb30BAaHUE BOCIUTATENIbHBIX BO3MOXKHOCTEH COJEpXaHUsS IpeaMeTra JUlsl pealu3aliy CIEIYIOIIMX LEJIEBbIX NPUOPUTETOB
BOCIHUTAHUS 00ydJaronmxcst COO:
- co3/laHue OJIaronpusATHBIX YCIOBUHM JI Pa3BUTHUS COLMAIbHO 3HAUYMMBIX OTHOLICHHM IIKOJBbHUKOB U IPEXJE BCErO LIEHHOCTHBIX
OTHOILICHUH:

- K CEMb€ KaK IJJaBHOM OIOpPE B KU3HM YEJIOBEKA U UICTOYHHUKY €r0 CHACThA

- K TpyAY KaKk OCHOBHOMY CIOCOOY JOCTHKEHHS KMU3HEHHOTO OJIaromnoiy4usi 4eloBeKa, 3aJI0Ty €ro yCIelIHOro npogecCHOHaIbHOTO
CaMOOINPE/IEIICHUS U OLLYIIEHUS] YBEPEHHOCTH B 3aBTPAIIHEM JHE

- k cBoeMy OredecTBy, cBOei Masoil u 6onbloi PonnHe Kak MecTy, B KOTOPOM Y€JI0BEK BBIPOC M MO3HAN MEPBbIE PAIOCTH M HEYAauH,
KOTOpas 3aBelaHa eMy MpeJKaMu U KOTOPYIO HY>KHO oOeperarb

- K MUY Kak IJIaBHOMY MPHUHIIMITY YEJIOBEYECKOro OOIIEKHUTHS, YCIOBUIO KPENKOM Npy>KObl, HaJlaKUBAaHHUsI OTHOILEHHH C KOJUIEraMu
1o paboTe B OyyIeM U co3aHus 01aronpusTHOrO MUKPOKIMMATa B CBOEH COOCTBEHHOM CeMbe

- K 3HaHMAM KaK HHTEJUIEKTyaJlbHOMY pecypcy, oOecneuuBaronieMy OyIyllee ueloBeKa, Kak pe3ysbTaTy KpOMOTJIUBOrO, HO
YBJIEKATEJIbHOTO Y4eOHOT0 Tpy1a

- K KyJIbTYpe Kak JyXOBHOMY OOraTcTBY OOILECTBAa M BaXKHOMY YCIIOBHIO OLIYIIEHHS YEJIOBEKOM IMOJHOTHI MPOKUBAEMOM KHU3HH,
KOTOpOE JJal0T €My YTE€HHUE, My3blKa, HCKYCCTBO, T€aTp, TBOPUECKOE CaMOBBIPAKEHUE

- K caMuUM ce0Oe Kak X03sieBaM CBOEH CyabObl, CaMOOIPEIENISIONMMCS U CaMOPEATU3yIOMUMCS JIMYHOCTAM, OTBEYAIOIIUM 32 CBOE
cobcTBeHHOE OyayIee,

- moOyxJeHue oOydarommxcs coOlolaTh Ha YpOKe OOLIeTpUHATbIE HOPMBI TMOBEACHUS, NpaBUiIa OOLIEHHS CO CTapIIUMHU
(memarornueckuMu pabOTHUKAMH) U CBEPCTHUKAMHU (00y4YaroIUMUCs ), IPUHIUIBI Y4eOHON NUCHUIUIMHBI M CaMOOPTaHU3alluH,

- BKJIIOYEHHUE B YPOK TE€XHOJIOTHI, METOIMYECKUX IPUEMOB M METO/I0B, ()OPM OpraHu3aluKl yuyeOHO! eSTeNbHOCTH IS MOAep KaHUs
MOJIO)KUTEIBHOW MOTHBAaLlMM K TIONYYEHHUIO 3HAHUM, YCTAaHOBJIEHUIO TO3UTHBHBIX MEXJIMYHOCTHBIX OTHOIICHHUH, OKa3bIBAIOLINX
BOCIIUTATEIbHOE BO3/ICHCTBHE HA TMYHOCTh B COOTBETCTBUHU C MJICAJIOM, IIEIIbIO M 3aJauaMi BOCIIUTAHUSI.



I[Mpuaoxenne 2
Oco0eHHOCTH OlIeHKH JOCTHKEHHS IUIAHUPYEMbIX Pe3yJbTATOB M0 Y4eOHOMY NpeaMeTy « XuMUsh»
1/CriucoK UTOTOBBIX IUNIAHUPYEMBIX Pe3yJIbTaTOB

Ilnanupyemblie pe3yabTaThbl Jdranml Cnoco0b1
OLIEHKH
MetanpeameTHble pe3yJbTAThI:
II03HAaBATCIIbHBIC BJIAICHUC 0a30BBIMH HMCII0JIb30BATh IIPU OCBOCHUY TEeMaTHYeCKUH YCTHO
YHHUBEPCAIbHBIE JIOTUYECKUMH  [BHAHUI pUEMB]
TEXHOJIOTNYECKUEC IIGI\/JICTBI/IHMI/I VIOTUYCCKOI'O MBIIIJICHUSA —|
JeCTBUS BLIOUpaTh  OCHOBaHUS U
KpUTEpUU st

KJIAaCCU(UKALINK BEIIECTB U
XUMHUYECKHX PEaKIInii;

BBIACIATD XapPaKTCPHBIC YCTHO
MPU3HAKH MOHATHH 151
YCTaHaBJINBATb HX|

B3aUMOCBSI3b, HCIOJIB30BATh
COOTBETCTBYIOIIUE TOHSTHS]
st OOBSICHEHHST OTJENIbHBIX
(haKTOB U SIBJICHHUIA;

YCTaHaBJIMBATb MMPUYUHHOA YCTHO
CJICACTBCHHBIC CBA3U MCIKIY|
N3Y4aC€MbIMU SAIBJICHUSAMU,

CTPOUTh JIOTUYECKHE MPaKTHKa,
paccyX1eHus YCTHO
(MHIyKTUBHBIE,
EeNyKTUBHBIE, IO AaHAJIOTUN),
BBHISIBJISITH 3aKOHOMEPHOCTHU U
[IPOTUBOPEUMS B
paccMaTpUBaeMBbIX
SBICHUAX, (OPMYIHPOBATH




BbIBOJAbBI U 3aKJIIOUYCHU S,

0a3oBbIe BJIAJCTh Hay4HOU YCTHO
Hccie10BaTeIbCKIe TEPMUHOJIOTHEH,
meiicTBUSI KITFOYCBBIMU TIOHSATHSIMHA U
MeTogaMu B obrjactu
6e30MmacHOCTH
KHU3HENIeTeIIbHOCTH;
BJIQJICTh PEKUMOM YCTHO
JeSITeIbHOCTH 1o
MOy YEHHIO HOBBIX
3HAHUMH, ux
peoOpa3oBaHUIO u
MIPUMEHEHHIO TUIS
pereHus Pa3IMIHBIX
HAay4yHBIX 3a/a4, B TOM
YyHuClie TPU pa3paboTKe U
3alUTe MTPOESKTHHIX PadOT;
pacKpbIBaTh MPOOJIEMHBIC YcrHO,
BOMPOCKHI,  OTPaXKAIOIIUE MUCBMEHHO
HECOOTBETCTBHE  MEXKIY
peasbHbIM (33JaHHBIM) U
Haubosiee OJaronpUsTHHIM
COCTOSIHUEM 00BeKTa
(siBNIEHMS) B IOBCEAHEBHOM
KHU3HU;
MeTOIbl  PpadoThl ¢ -001amaTens HAaBBIKOB YCTHO
HHpopManuei CaMOCTOSTEIIBHOTO
ITONCKA, cbopa,
o0o0mieHuss U  aHaiau3a
pa3IMYHBIX BUJIOB

HMCTOYHHUKOB HH(pOpMaLUU

U3 Pa3HbIX THUIOB IIPH




MIPEIOCTABICHUN  JAHHBIX
nHGOPMAITMOHHON
0e30I1aCHOCTH JINYHOCTH;
-00JIamaTh HaBBIKAMHU 10
MIPEIOTBPAILICHHIO PHCKOB,
o0ecrieyeHn0  yrpo3 Hu
3alllUTe OT OIIaCHOCTEH
U (POBOM CPEIbI;

- WCIOJB30BaTh CPEJICTBA
UH(OPMAITMOHHBIX u
KOMMYHUKAITHOHHBIX
TEXHOJIOT UM

B y4yeOHOM IIpolecce C
coOmroficHreM TpeOoBaHUI

APrOHOMHUKH, TEXHUKH
0e30macHOCTH
¥ TUTUEHBI
KOMMYHUKaTHBHbBIE 3a71aBaTh BOTIPOCHI 10 YCTHO
YHHUBEpCATbHBIC CYIIECTBY o0cyxIaeMoi
TEXHOJIOTMYECKHE TEMBI B XOJ€ IHaora u/hiy
ENCTBUS ITUCKYCCHH, BBICKA3bIBATh

uaed, GopMyJIHpOBaTh CBOU
MPEATOKCHUA OTHOCUTCIIBHO
BBITIOJTHEHUS TPEI0KEHHOM]
3ajjauy;

BBICTYIIATh C
MPE3CHTANEN pPEe3yJIbTaTOB
M03HABATEIbHON
MCATCIIBHOCTH, IMOJTYYCHHBIX
CaMOCTOSITENIBHO WIH
COBMECTHO CO CBEPCTHHKAMH|
pu BBITIOJTHEHUH
XMMHYECKOTO

PKCIIEPUMEHTA,




MPaKTUYECKOH paboThl 1O

MCCIIETOBAaHUIO CBOICTB
M3y4aeMbIX BEILIECTB,
peanu3alnuu y4eOHOT0

npoekTa U (HOpMyITUpPOBATH
BBIBOABI 10  pe3yJbTaTaMm
MPOBEIEHHBIX
KCCIIE0BaHUN nyTeéM|
COrJIaCOBaHMS TIO3UIHUHA B
X0JIe OOCY>KIeHHSI 1 OOMEeHa
MHEHHSIMH.

pEryJsiTUBHbBIE
YHUBEpCaIbHbIE
TEXHOJIOTHYSCKHE
IEUCTBUS

METO/IbI
CaMOKOHTPOJISt

CaMOCTOSTEIBHO
MJIAHUPOBATh n
OCYILIECTBIISATH CBOIO
[MO3HABATEJIbHYIO
IIEeSITENTbHOCTD, ONPENEIsis €€
LeTn H 3a/1a4Hu,
KOHTPOJIUPOBATh U IO MEpPE
HEOOXOIMMOCTH
KOPPEKTUPOBATh

MpeajiaraéMblii  alNropuT™M
IMEWCTBUI TMPHU BBINOJHEHUY
y4eOHBIX "
MCCIIeIOBATENbCKUX  3ajad,
BHIOMPATH HaunOonee
hhdexTuBHBI  crmocod uX
peleHus c y4€ToM|
MOJTyYeHUsI HOBBIX 3HAHUU O
BEILIECTBAX M XUMHUYECKHX
PeaKImsIX;

OCYLIECTBIISATh
CaMOKOHTPOJIb CBOEH|

JCATCIIBHOCTH Ha  OCHOBC

YCTHO




‘ ‘ caMoOaHaJIn3a 1 CaMOOILICHKMH. ‘ ‘ ‘

TpeOoBaHuUsI K BEICTABICHUIO OTMETOK 32 MPOMEXKYTOUHYIO aTTECTALHIO;
IIpomexyTouHas aTTecTAUMSA — ITO YCTAHOBJIEHHE YPOBHS JOCTUKEHHSI Pe3yJIbTATOB OCBOEHHUSI YUeOHBIX NPeIMeTOB, KYpPCOB,
MOy e, MpeayCMOTPEeHHbIX 00pa30BaTe/ibHOI nporpaMmmoii U yueOHbiM miianom MOY «Tyounckaa COIL»
['ogoBast mpoMexkyTOUHasi aTTeCTalMs TPOBOAUTCS HA OCHOBE PE3yJIbTaTOB YETBEPTHBHIX (TIOJIYTOJIOBBIX) IPOMEKYTOUHBIX aTTECTAIIHH,
U TPEJCTaBIsIeT cOO0N pe3ysbTaT 4eTBEPTHOU (MOMYroJ0BOM) aTTECTallMM B Clydae, €ClIM y4eOHBIA MPEAMET, Kypc, MOAYJIb OCBaWBaJICs
00y4JarolMMHUCS B CPOK OJJHOM 4eTBEPTH (MOIYroaus), TU0o cpeaHee apuMeTuyecKoe pe3yabTaTOB YeTBEPTHBIX (MOIYTOIOBBIX) aTTeCTAllui
B Cllydae, eCiu y4eOHBIM MpeaMeT, Kypc, MOIYJIb OCBaMBAJICS OOYyYarOUIUMHUCA B CPOK Oosiee omHOM uerBepTH (mosyromus). OkpyrieHue
pe3ylbTaTa MPOBOJUTCS B MOJIB3Y O0YUAIOLIETrocs MO MpaBuiiaM MaTeMAaTUYECKOTO OKPYTICHHS

[IpomerxyTouHas aTTecTalnys MPOBOJUTCS HA OCHOBE IPUHLUIIOB OOBEKTUBHOCTH, OecripucTpacTHOCTH. OLieHKa pe3yJIbTaTOB OCBOCHHUS
00yJaromuMucs 00pa3oBaTENbHBIX MPOTPAMM OCYIIECTBISIETCS B 3aBHCUMOCTH OT JOCTHTHYTBHIX OOYYaIOIIMMCS PE3YJIbTaTOB U HE MOXKET
ObITh INOCTaBJI€HA B 3aBUCUMOCTb OT (OpPMBbI MOIXydeHHus oOpa3oBaHus, (GopMbl 00ydyeHus u aAp. obcrosTenbcTB. 3.3. IIpomexyTouHas
aTTecTanus sBIseTCs 00s3aTeNbHOM It oOydatommxcst 2-11 kiaccoB. OHa moapasessieTcss Ha aTTECTAUI0 TI0 UTOraM y4eOHOM YeTBepTH IS
2-8 KJaccoB, aTTeCcTalUi0 MO uTtoraMm noxyroaus B 9-11 kmaccax, mo uroram roja g 2-11 kmaccos. 3.4. [IpoMexyTOUHON aTTECTAllMU T10
TOraM 4YeTBepTH WIM MOJYrojaus, roja Mojuiexar Bce oOyuaromuecs 2-11 kmaccoB. ATTectanus MO WTOTaM 4YETBEPTH (MOIYrojus)
OCYILIECTBIISICTCSI HA OCHOBE OIIEHOK TeKYIIero KOHTposisi. O0yyaromuiicss MOXKeT ObITh HE aTTECTOBAH IO MPEAMETY TOJIBKO B cIydae MpoIycKa
6omee 50% ydeOHoro BpemeHu. [Ipu mpormycke o0ydarommmMcs 1Mo yBaXUTEIHHOW MpuurHe 00Jiee TOJTOBUHBI y4€OHOTO BPEMEHH, OTBOJIUMOTO
Ha u3ydeHue yuyeOHOro mpeaMera, Kypca, MOy, O0y4aroIuics UMeeT MpaBo Ha MEePeHOC CPOKa MPOBEICHUS MPOMEXYTOUHON aTTeCTallUH.
g obyuwaromuxcs, paHee HE M3y4YaBUIMX WM M3YYaBILMX JAPYroil MHOCTPAHHBIN S3bIK, YAOBJIETBOPUTENIbHAs OTMETKA BBICTABISAETCS Ha
OCHOBE 0a30BBIX YMEHUH YUTATh, IEPEBOAUTH C YUETOM MPOJBMIKEHUS OTHOCUTENBHO cebst. 3.5. IIpoMexxyTOUHOM aTTecTalvu o UTOraM roja
nojsexar Bce oOyuwaromuecss 2-11 kiaccoB. ['ogoBast oTMeTKa BBICTABISIETCS MYyTEM HAXOXKJEHUS cpeAHed apu(MeTHdecKol OTMETKU
pe3yabTaTOB Y4eOHBIX MepHoJoB. ['0poBas OTMETKa BBICTABISAETCS ILEJIbIM YHCIOM B COOTBETCTBMM C MpPaBUIAMHM MaTEeMaTHYECKOTO
okpyriieHus. 3.6. @ukcanus pe3yJbTaTOB MPOMEXKYTOUHOM aTTECTALlMU OCYILECTBISIETCS MO S5- OamabHOM cucteme: «5» - OTIMYHO, «4» -
XOpOo1IO, «3» - yIOBIETBOPUTEIBHO, «2» - HEY10BIETBOPUTEIBHO

3/T'pa MK KOHTPOJIBHBIX MEPONPUATHIA

A Ka Tema k/p 1 1 2 3 4 5
ace 9 0 1 2
1 10 -YraneBogopoabl +
_KapOonubHbIe COSMHCHHS +
I'onoBast pabota +




























YYEBHO-METO/IMYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

» Xumus, 10 knace/ Epemun B.B., Ky3emenko H.E., Tepeann B.U., [[po3noB
A.A., Jlyaun B.B.; nox penakiueii Jiyauna B.B., OG1iecTBo ¢ orpaHM4eHHOM
OTBETCTBEHHOCTHIO «[[PODA»; AkimonepHoe ob1iecTBo «M31aTenbcTBO
«ITpocsenienue»

* Xumus, 11 xmace/ Epemun B.B., Ky3smenko H.E., Jlpo3nos A.A., Jlyaun B.B.;
noA penakuuei Jlyauna B.B., O01iecTBo ¢ OrpaHU4€HHOM OTBETCTBEHHOCTHIO
«JIPODA»; AkumonepHoe odiectBo «M3narensctBo «IIpocBemienue»

BBGI[I/ITGBapI/IaHT

METOAUYECKHUE MATEPHUAJIBI 1JIAA YUUTEJIA

BBeaurenanabie

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

BBenurenannnie
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