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HOACHUTEJBHAA 3AIINCKA

PabGouass mporpamma Mo XMMUUM Ha YpOBHE CpeaHero obmiero oOpa3oBaHUs
pa3paborana Ha ocHOBe DenepanbHOoro 3akoHa ot 29.12.2012 Neo 273-®3 «O6
obpazoBanuu B Poccuiickoit denepanun», TpeOOBaHMN K pe3yjbTaTaM OCBOCHHS
benepasibHOM 00pa3oBaTENbHONW MpoOTrpaMMbl cpeaHero obiero obpazoBanus(DPOIl
COO), npencraBneHHbix B DenepanbHOM TOCYIApPCTBEHHOM 00pa30BaTEIbHOM
craanapre COQO, ¢ yuérom KonHnenuuu npenoaaBanusi yaeOHOTO mpeaMera « XUMHUsS» B
oOpa3oBarenpHbIX opraHuzauusx Poccuiickoit denepanuu, peanu3yrolndX OCHOBHbBIE
oOpa3oBarenbHbIE MPOTPaMMbl, M OCHOBHBIX TOJNIOkKEeHUN «CTpaTeruu pa3BUTHA
Bocriutanusi B Poccuiickoit @enepanuu Ha nepuon jno 2025 roma» (PacnopspbkeHue
[IpaBurenscTBa PD o1 29.05. 2015 Ne 996 - p.).

XvMHSI Ha YpPOBHE YIiyOJEHHOTO HM3YyYEHHs 3aHMMAEeT BAXKHOE MECTO B CHUCTEME
€CTECTBEHHO-Hay4HOro oOpaszoBanus ydamuxcs 10-11 knaccoB. U3ydyenue mpeamera,
peainzyeMoe B yCIOBHUSAX AU(PGHEPEHLUPOBAHHOTO, MPOPUIBHOTO 00Y4YEHUsI, TPU3BAHO
o0ecneunTh 001IE00pa30BaTENbHYI0 M OOIIEKYJIbTYPHYIO IOATOTOBKY BBIITYCKHUKOB
IIKOJIbI, HEOOXOAUMYIO JUJISl afanTalui UX K OBICTPO MEHSIOLIUMCS YCIOBHSIM >KH3HU B
COLIMYME, a TAaKXe JJIsl MPOJOJDKEHUsI OOydeHHs] B OpraHu3auusix npodheccruoHaIbHOrOo
o0pa3oBaHUsl, B KOTOPBIX XUMHUS SIBJISIETCSI OJTHON U3 MIPUOPUTETHBIX JUCITUTUIMH.

[Iporpamma BeITIONHAET (DYHKITUH:

e MH()OPMAIIMOHHO-METOANYECKAs, peanu3aluus KOTOpOd oOecreunBaeT
MOJIyYeHHUE MPEACTABICHUS O LEIAX, COACPHKAHUU, O0IIEH CTpaTeruu 00y4YeHus,
BOCIIUTAHUSI U Pa3BUTHUS OOyHarOUIMXCsSl CPEACTBAMH MPEIMETa, U3y4aeMoro B
paMKax KOHKPETHOTO TIpoduis;

e OPraHM3alMOHHO-IUIAHUPYIOIIAsl, KOTOpasi MpelyCMaTPUBAET OIpPEICICHUE:
MPUHIUIIOB CTPYKTYPUPOBAHUS W MOCJEIOBATEIBHOCTH HU3YYEHHUS Yy4eOHOTO
Marepuana, KOJIMYECTBEHHbIX U KaU€CTBEHHBIX €r0 XapaKTEepUCTHK; MOAXO0I0B K
(OopMUPOBaHHIO  COAEPKATEIBHOM  OCHOBBI ~ KOHTPOJIE U OLEHKH
00pa3oBaTeNbHBIX TOCTHKEHUI O00OyYarONIMXCs B paMKax UTOTOBOM aTTECTAIluU
B (hopMe €AMHOT0 TOCYJaPCTBEHHOI'O AK3aMEHa M0 XUMHH.

[Tporpamma a1t yriiyOa€HHOTO U3yUYEHUST XUMUU

e YCTAHABJIMBAET UHBAPUAHTHOE MPEAMETHOE CoJiepKaHue, 00s13aTeNbHOE IS
M3Y4YEHUS B paMKaxX OTIEIbHBIX Mpoduiiel, mpeaycMaTpruBaeT pacupeeicHue u
CTPYKTypHUpOBaHHME €ro IO  KJaccaMm, OCHOBHBIM  COJIEPKATEIbHBIM
JUHUSIM/pasziesiaM Kypca;

e Ta€T MPUMEPHOE pachpeiesieHue y4eOHOTro BpeMEeHH, PEKOMEHyeMOro sl
U3YYEHUsI OTJICTBbHBIX TEM;

e IIpEIaracT MPUMEPHYIO TOCIENIOBATENIbHOCTh M3Y4YEHHUS  Y4eOHOTO
Marepuajia ¢ Y4Y€TOM JIOTMKH TIOCTPOEHHSI Kypca, BHYTPUIIPEIMETHBIX U
MEKIPEAMETHBIX CBS3EH;

e JAET METOJIMYECKYIO MHTEPIIPETAIMIO LIETIEH U 3a/1a4 U3y4YeHUs IpeaMeTa Ha
yIrayOnEHHOM YypOBHE C Y4YETOM COBPEMEHHBIX IPUOPUTETOB B CHUCTEME



cpenHero  oOmero  oOpa3oBaHHUsA,  COJAEPKATEIBbHOM  XapaKTEPUCTHKHU
IUTAHUPYEMBIX PE3yJIbTATOB OCBOCHHSI OCHOBHOW OOpa30BaTEIbHON MPOTrPaMMBbI
cpenHero o01ero oopa3zoBaHus (JIMYHOCTHBIX, METAPEIMETHBIX, TPEIMETHBIX ),
a TaKXe C YYETOM OCHOBHBIX BHJIOB Y4€OHO-IIO3HABATEIbHBIX JEHCTBUN
00y4aronIerocs o OCBOEHUIO COAEPKAHUS PEIMETA.

[lo BceM Ha3BaHHBIM TMO3UIMSAM B TNPOrpaMMe IO XHUMHH MPETyCMOTpPEHA
IPEEeMCTBEHHOCTh ¢ 00yYEeHHUEM XMMHH Ha YPOBHE OCHOBHOI'O 001ero oopasoBaHus. 3a
npeaeiaMd YCTAaHOBJIICHHOW TPOTPAaMMOM IO XUMHH 00s3aTeIbHON (MHBAPUAHTHOM )
COCTABJISIIOLIEH cojepkaHusl y4eOHOro mnpeamera «XUMHS» OCTA€TCd BO3MOKHOCTH
BBIOOpa €ro BapUAaTUBHON COCTAaBJSIONICH, KOTOpas JOJDKHA OIpEeNemsThCs B
COOTBETCTBHUH C HAMPABIEHUEM KOHKPETHOTO MPOuUiIs 00ydeHHUs.

B cootBercTBUM ¢ KOHIenTyaidbHbIMU MoJoxkeHussMH PI'OC COO o Ha3zHaueHUU
MpeaMEeTOB 0a30BOr0 M YIrIyOJEHHOTO ypOBHEW B cucTeme auddepeHIIMpOBaHHOTO
0o0y4eHHUsI Ha YPOBHE CPEIHETO OOIIero o0pa3oBaHUsl XUMHSI HA YPOBHE YTIIyOJIEHHOTO
U3YYEHHs HANpaBlieH Ha peaju3aldi0 MPEEeMCTBEHHOCTU C TOCIEAYIOUIMM 3TaroM
MOJIYYeHHUS] XUMUUYECKOro 00pa30BaHMs B paMKaxX MU3YyUEHHsI CIIEIUAbHBIX €CTECTBEHHO-
HAay4YHBIX M XUMUYECKUX JUCIMIUIMH B By3aX U OpraHu3alusix CpeIHEero
npodecCUOHAIBHOTO O0pa3oBaHus. B 9TON CBs3u H3yueHHE mNOpeaMeTa «XUMUs
OpUEHTHPOBAHO MPEUMYIIECTBEHHO HA pPAaCIIMPEHHE U YriayOJeHUE TEOPETUYECKOU WU
MPAKTUYECKONM TOJATOTOBKM OOYYAIOMIMXCS, BBIOPABIIMX OMNPEACIEHHBIA MPOPUIH
oOyueHusi, B TOM YHCJIE C TMEPCHEKTUBON MOCIEAYIOLIEro IMOIYYEHHS] XMMHUYECKOTO
o0Opa3oBaHMsI B OpraHuzanusx npodeccruoHanbHOro odpazoBanusd. Hapsgy ¢ 3tum, B
ceere TpedoBannii ®I'OC COO k miaHupyeMbIM pe3yjbTaTaM OCBOEHUS (perepanbHOU
o0pa3oBaTeIbHONM MpOrpaMMbl CpeIHEro O0OIIero oOpa3oBaHUs H3Yy4YEHUE NpeaMeTa
«XuMUS» OPUEHTHUPOBAHO TAKXKE HA PEIICHHE 3a/lad BOCIHUTAHHUS W COIMAIBHOTO
pa3BUTHs 0oOydJaronmxcsi, Ha (GOPMUPOBAHUE Yy HUX OOIICHMHTEIICKTYaIbHBIX YMEHUH,
YMEHHUI pallMOHAIM3AlUK Y4eOHOTO Tpyda M OOOOIMIEHHBIX CIOCOOOB JEATEIBbHOCTH,
UMCIOIINX MEXAUCITUTUTMHAPHBIN, HAIIIPEAMETHBIA XapaKTep.

CocTaBnsomuMy peaMeTa « XUMHUs Ha YPOBHE YIUIYOJIEHHOTO M3YUYEHUS SIBIISIOTCS
yrayonénneie Kypebl — «Opranudeckas Xxumus» 1 «OO0mas 1 HeopraHudeckas XuMUs».
[Ipu onpeneneHnu NOAXOA0B K OTOOPY M CTPYKTYPHOM OpPraHU3allMU COJIEPKaHUs ITUX
KypCOB B MpOorpamMMe IO XMMHH 3a OCHOBY HNpuHATHI nosoxeHus PI'OC COO o
paznuuusax 0a30BOro U yriayOJ€HHOTO ypOBHEW W3yUYeHUs MpeAMETa.

OcHoBy conepxaHusi KypcoB «Oprannueckas xumus» u «O0mas 1 HeopraHudeckas
XUMUS» COCTaBIIIET COBOKYITHOCTh MPEIMETHBIX 3HAHUW M YMEHHM, OTHOCSIIHMXCA K
0a30BOMY YPOBHIO M3yU€HHUs IpeIMeTa. DTa CUCTEMa 3HAHUU MOJIy4aeT OnpeaeiaeéHHOe
TEOPETHUYECKOE JIOMOJIHEHHE, TTO3BOJIAIOIIEE OCO3HAHHO OCBOUTH CYIIECTBEHHO OOJIBIINI
00bEM (akrTonoruyeckoro marepuana. Tak, Ha YIUIyOJI€HHOM YPOBHE HW3Yy4YEHUs
npenMera obecriedyeHa BO3MOXKHOCTh 3HAYMTENILHOTO yBENWYeHHs 00bEéMa 3HAHUU O
XUMUYECKUX DJEMEHTaX W CBOMCTBAX MX COCIWHEHHWA Ha OCHOBE pACIIUPEHUS U
yrayOneHuss TpeACTaBIEHUH O CTPOSGHWUW BEIIECTBA, XHUMHUYECKOHW CBSI3M U
3aKOHOMEPHOCTSIX TPOTEKAaHUS peaklui, pacCMaTPpUBAEMBIX C TOYKH 3PEHUSA
XUMUYECKOM KHHETUKH W TEPMOJUHAMHUKHU. M3ydeHue MepuoauyYecKkoro 3aKoHa U



[leproanueckoil CUCTEMBl XMMHMUYECKHUX DJJIEMEHTOB O0a3upyeTrcs Ha COBPEMEHHBIX
KBAaHTOBOMEXAaHUYECKUX IIPEACTABJICHUAX O CTPOCHUM aroma. XHUMHYECKas CBs3b
OOBSCHSIETCSI C TOYKU 3PEHMSI SHEPreTHUYECKMX H3MEHEHWHl Ipu €€ oO0pa3soBaHMU U
pa3pylIeHUH, a TaKKe C TOUKH 3PEHUS MEXaHU3MOB €€ oOpa3oBaHud. M3yueHue TUIIOB
peakuuii AomonHsAeTcs (HOPMUPOBAHMEM TMPEACTABICHUN 00 3IIEKTPOXUMUYECKUX
IpoLeccax M 2JEKTPOJIM3E PACIUIABOB M PACTBOPOB BEIIECTB. B Kypce OpraHuueckon
XUMHH TPU PACCMOTPEHUU PEAKLMOHHON CIIOCOOHOCTU COENMHEHUH ynemnsieTcs: ocoboe
BHHMaHHE BOIIpOcaM OO0 3JEKTPOHHBIX 3(QeKTax, 0 B3aUMHOM BIMSHUU aTOMOB B
MOJIEKYJIaX U MEXAHU3MaX peaKiuil.

Oco0oe 3HayeHWe MMEEeT TO, YTO Ha COAEpP’KAHHWE KYpCOB XMMHUHU YIiayOJIEHHOTrO
YPOBHSI M3YY€HHUs Ul KJIACCOB OINpeAeNEéHHOro npoduis (TIaBHBIM 00pa3oM Ha MX
CTPYKTYPY U XapakTep JONOJIHEHHUH K OOlIel cucTeMe NMpeAMETHBIX 3HAHUI) OKa3bIBAIOT
BIIMSIHUE CMEXHBIE MpeaAMeThl. Tak, HanmpuMep, B COAEPKaHWU MpPEeIMETa Uil KJIACCOB
XUMUKO-(U3Hu4ecKoro npoduis Oonblioe 3HaYyeHUE OyAyT MMETh 3JIEMEHTHI Y4EeOHOro
MaTepuaina o oouieit xumuu. [Ipu nu3ydeHun npeaMera B JaHHOM CIydae aklEHT OyAeT
c/eslaH Ha OOLIHOCTh METOJOB IMO3HAHUS, OOIIHOCTh 3aKOHOB M TEOpUH B XMMHU U B
¢u3uKe: aTOMHO-MOJIEKYJIIpHas Teopusi (MOJEKyJsipHash Teopus B (PU3UKE), 3aKOHbBI
COXpaHEHUSI MacChl U 3HEPTUH, 3aKOHbI TEPMOAMHAMUKH, 3JIEKTPOJIN3a, IPEACTABICHUS O
CTPOEHHUH BEILLECTB U APYToe.

B TO xe BpeMms B coaep)kaHUU MpeaMeTa Ul KJIacCOB XMMHKO-OMOJIOTHYECKOIo
npoduis GonapIIMM yaenbHBIA Bec OyAeT UMETh OpraHuyeckas xumus. B sTom ciydae
MPEAOCTABIISAECTCA BOZMOXHOCTD JIsl 00Jiee 00CTOSTENBHOTO PACCMOTPEHUS XUMUYECKOM
OpraHu3allMd KJIETKH Kak OHMOJOTMYECKOM CHUCTEMBbI, B COCTaB KOTOPOM BXOIAT, K
puUMepy, TaKUe CTPYKTYpHbIE KOMIIOHEHThI, KaK JHUOWAbI, OEJIKH, YIJIEBOJbI,
HYKJIEUHOBBIE KHUCJIOTBI W aApyrue. I[lpm 3TOM 3HaHHA O COCTaBE W CBOMCTBax
IIPEJCTABUTENIEH OCHOBHBIX KJIACCOB OPraHWYECKHX BEIIECTB CIYXKAaT OCHOBOM IS
M3YYEHUs CYIIIHOCTH IPOLECCOB (DOTOCUHTE3A, AbIXaHUs, MUILIEBAPECHHUS.

B nnane dhopmupoBaHus OCHOB HAyYHOTO MHUPOBO33PEHUSI, OCBOCHHUS OOIIEHAYUYHBIX
METO/IOB ITO3HAHMS WM OIbITa MPAKTUYECKOrO MPUMEHEHMSI HAYYHBIX 3HAHWM H3y4EHHE
npeaMera «XuMUs» Ha yriiyOJI€HHOM YpOBHE OCHOBAHO Ha MEXKIPEAMETHBIX CBA3SX C
y4eOHBIMU IIPEeIMETaMH, BXOJASIIMMHU B COCTaB MpeAMETHbIX obsacteil «EcrecTBeHHO-
Hay4HbIE TPeIMEThI», «MaTemaTuka u uHpopmMaTuka» U «Pycckuil I3bIK U TUTEPATYPay.

[Ipu n3yyeHun yueOHOro npeamera « XuMus» Ha yriyOJEHHOM YpOBHE Takke, KaK Ha
YpOBHE OCHOBHOTO U cpeAHero oOuiero oOpa3oBaHHs (Ha 0a30BOM ypOBHE), 3agadei
NEPBOCTENEHHONW 3HAUYMMOCTH SIBISIETCS (POPMHUPOBAHUE OCHOB HAyKH XHMHH Kak
00JJaCTH COBPEMEHHOI'O €CTECTBO3HAHUSA, MPAKTUUYECKON JEeATEIbHOCTH YeJOBEeKa U
OJIHOTO M3 KOMIIOHEHTOB MUPOBOW KyJbTypbl. Pemienue 3Toil 3amaun Ha yriayOinéHHOM
YpOBHE M3yUYEHHUS NMPEeAMETA MPEIoIaracT pean3alio TakKuX 1esei, Kak:

o GOpMUpOBaHHE TMPEJCTABICHUI: O MAaTEpUAIBHOM €IMHCTBE MHpa,
3aKOHOMEPHOCTSX M II03HABAEMOCTH SIBJICHUI NPHUPOJABI, O MECT€ XUMHUU B
CUCTEME €CTECTBEHHBIX HAyK U €€ BeAyllel poiu B 00€CleUeHUN YCTOMYUBOTO
Pa3BUTHS YEJIOBEYECTBA: B PELIEHUU MPOOJIEM SKOJIOTUYECKOM, SHEPreTHUECKOU
W THIIEeBOM 0e30MacHOCTH, B Pa3BUTHM MEIUIMHBI, CO3JaHUU HOBBIX



MaTepUaJIOB, HOBBIX HCTOYHMKOB SHEPIHHM, B OOECHEYEHHH PAIMOHAIBHOIO
IPUPOAOIIONH30BaHUSA, B (POPMUPOBAHUM MHUPOBO33PEHUS U OOILIEH KYJIbTYpbl
YeJloBEeKa, a TaKKe DKOJIOTMYEeCKM OOOCHOBAHHOIO OTHOUIIEHUSI K CBOEMY
3I0POBBIO ¥ IPUPOJIHOM CpEJIE;

e OCBOCHHME CHUCTEMBbl 3HAHWW, JIEKAIMX B OCHOBE XUMHYECKOU
COCTABJISIIOLIEH €CTECTBEHHO-HAyYHOM KapTUHBI MuUpa: (PyHIaMEHTaJIbHBIX
MOHSTHUH, 3aKOHOB M TEOPUM XUMHUHU, COBPEMEHHBIX MPEACTABICHUN O CTPOCHUU
BEIIECTBA HAa Pa3HbIX YpPOBHSIX — AaTOMHOM, HOHHO-MOJICKYJISIPHOM,
HaJIMOJIEKYJISIPHOM, O TE€PMOJMHAMUYECKUX U KMHETUYECKUX 3aKOHOMEPHOCTSIX
MPOTEKAHUSI XUMHYECKUX PEaKIUW, O XMMUYECKOM DPaBHOBECHH, PacTBOpax H
JTUCHEPCHBIX cHCTeMaX, 00 OOIIMX HAy4YHBIX NPHUHIMIAX XUMUYECKOTO
IPOU3BOJICTBA;

o (hopMupoBaHmEC y 00yyYaroImuxcs OCO3HAHHOTO MMOHUMAaHUS
BOCTPEOOBAHHOCTH CHUCTEMHBIX XUMHUUYECKUX 3HAHUU 11  OOBIACHEHUS
KIIFOUEBBIX HUJEH U NpoOJieM COBPEMEHHOM XHMHH, i OOBICHEHUS U
NPOTHO3UPOBAHUSL  SIBICHUM, MMEKIINX €CTECTBEHHO-HAYYHYIO MPHUPOLY;
IPaMOTHOTO pEIICHUs] MNPOOJIEM, CBSI3aHHBIX C XHUMHEH, MPOTHO3UPOBAHUSA,
aHajiu3a U OIEHKU C TO3UIUNA DKOJOTUYECKOM O€30MacCHOCTH MOCIEICTBUI
OBITOBOII W TPOU3BOJICTBEHHOW JEATEIBHOCTH YEJOBEKA, CBA3AHHOM C
XUMHUYECKUM MTPOU3BOACTBOM, UCIIOIH30BAHUEM U MEePepabOTKOM BELIECTB;

e yriayOJeHUe MPE/ICTaBICHUH O HAyYHBIX METOJIaX MO3HAHMS, HEOOXOIUMBIX
JUIs IPUOOPETEHUsI YMEHUIN OPUEHTHPOBATHCS B MUPE BEIIECTB M OOBICHEHUS
XUMUYECKUX SIBICHUM, HMEIOUIUX MECTO B TMPUPOJIe, B MPAKTUYECKOU
NEATEIbHOCTU U MOBCEHEBHOMN KU3HHU.

B nane peanu3zaiuu nepBoovYepeIHbIX BOCIIUTATENBHBIX U Pa3BUBAIOIINX (QYHKIIUN
I[EJIOCTHOM CHUCTEMBl CpEJHEro oOmiero oOpa3oBaHHs TMPU HW3YYEHUU TMpeaMeTa
«XuMusi» Ha yriayOJ€HHOM ypOBHE 0COOYIO aKTYallbHOCTh MPUOOPETAIOT TAKUE 1IEJIU U
3a/1a4u, KakK:

e BOCIUTaHUE YOSKIEHHOCTH B TIO3HABAEMOCTH SIBIICHUN MTPUPOIBI, YBAKEHUS
K Tpolleccy TBOpYECTBA B O0JACTH TEOPETUYECKUX H  MPHUKIATHBIX
UCCJICIOBAaHUN B XUMHH, (HOPMHPOBAHHE MHUPOBO33PEHHS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU;

e PA3BUTHME MOTHBAIIMM K OOYYEHUIO U TO3HAHMUIO, CHOCOOHOCTEH K
CaMOKOHTPOJIIO U CAMOBOCITUTAHUIO HA OCHOBE OOIICUETIOBEYECKUX IICHHOCTEHH;

e Pa3BUTHE TO3HABATEIBHBIX MHTEPECOB, MHTEIJIEKTYaJbHBIX M TBOPYECKHUX
crocoOHoCTeM oOydaromuxcs, opMUPOBAHUE Y HUX CO3HATEIILHOTO OTHOIICHUS
K CaMOOOpa30BaHUIO U HEMPEPHIBHOMY OOpa30BaHUIO KaK YCJIOBHUIO YCHENTHOMN
npodecCUOHAIbHOM ¥ OOIIECTBEHHOM  JEATENbHOCTH, OTBETCTBEHHOTO
OTHOIIEHUS K CBOEMY 3/I0POBBIO M OTPEOHOCTH B 3I0POBOM 00pa3e KU3HHU;

e (hOpMUPOBaHHE YMEHUW ¢ HABBIKOB PAa3yMHOTO MPHUPOJIOMOIL30BAHMS,
pa3BUTHUE HKOJIOTMYECKOW KYJIbTYphl, MPUOOPETEHHUE ONbITa OOIIECTBEHHO-
[TOJIE3HOM PKOJIOTUYECKOMN JAEeSITSIbHOCTH.



OO6muiee 4yuCIO YacoB, MPETYCMOTPEHHBIX [JIS M3YYEHHUS XMMHHM Ha YIIIyOJIEHHOM
ypOBHE cpeaHero oduiero odpazopanus, coctariseT 204 yacos: B 10 kimacce — 102 gaca
(3 yaca B Heenmo), B 11 kimacce — 102 gaca (3 yaca B HeZeo).



COILEPKAHUE OBYUEHUSA
10 KIIACC
OPTAHNUYECKASA XUMUSA

Teopernyeckue OCHOBbI OPraHUYeCKON XMMHUH.

[IpeameT W 3HaYeHHE OPraHUYECKONM XUMHUH, MPEACTaBICHUE O MHOI000pa3uu
OPraHUYECKUX COCTMHEHUMN.

DNEKTPOHHOE CTPOEHUE aToMa YIiepoja: OCHOBHOE M BO30YKIEHHOE COCTOSHHSL.
BasieHTHBIE BO3MOXKHOCTM aroMma yriepoja. XHMHYECKass CBs3b B OPraHUYECKHX
CoeMHEeHMIX. Tumel TUOpUIM3AIMM aTOMHBIX opOuTaneil yriepoaa. MexaHU3MbI
o0pa3oBaHMsl KOBAJICHTHOW CBsI3W (OOMEHHBI M JIOHOPHO-aKLENTOPHBINA). Tumsl
NEPEKPBHIBAaHUS aTOMHBIX OpOHTAIed, G- U T-CBsi3H. OIMHAapHAs, 1BOKWHAs U TPOWHAS CBA3b.
Crioco0bl pa3pbiBa CBsI3el B MOJIEKYJIaX OpraHuyeckux BemiecTB. [loHsTHE 0 CBOOOIHOM
paaukaie, Hykieoduie u anekTpoduie.

Teopusa crpoeHus opraHmyeckux coeauHeHuil A.M. byTmiepoBa W COBpEMEHHBIE
IPEACTABICHUS. O CTPYKTYpE MOJIEKYJ. 3HAUY€HHE TEOPUM CTPOEHUS OpPraHUYECKHUX
coeMHeHH. MonekynspHble U CTPYKTypHble (QopMyibl. CTpyKTypHbIE (QOPMYJIIBI
pa3IMYHBIX BUAOB: pa3BEPHyTas, COKpalléHHAas, ckeneTHas. M3omepus. Bunbl nuzomepun:
CTPYKTypHasi, IPOCTPAHCTBEHHAs. DJEKTPOHHBIE 3()(PEKTHl B MOJEKYJaX OpPraHu4eCKUX
COCTMHEHUM (MHYKTUBHBIA U ME30MEPHBINA dDPEKTHI).

[IpencraBienne o  kiaccupukauMm  opraHudeckux  BemiecTB. lloHsatue o
¢dyHkunoHansHOM rpymme. ['omosorus. I'omonorudeckue psiapl. CucremaThdeckas
HOMeHKkIaTypa opranndeckux coeauHeHuit (IUPAC) u TpuBUaiibHble HA3BaHUS OTIEIBbHBIX
IIPEICTaBUTEIICH.

OcobenHoctn M Kiaccu(uKalMs  OpraHUYecKHX  peakiuil. OKHUCIUTENbHO-
BOCCTAHOBUTEJbHBIE PEAKLIUHA B OPTraHUYECKON XUMUHU.

DKCNepUMEHTAIbHBIE METO/IbI U3YUEHHS BEILIECTB U UX MPEBPAILICHUIA: O3HAKOMJICHUE
¢ o0pa3uaMu OpraHMYECKMX BEIIECTB WU MaTepUaJlaMM Ha HMX OCHOBE, OIMBITHI 110
NPEBpPALICHUIO OPraHUYECKUX BEIECTB MpH HarpeBaHUM (IUIaBJIEHUWE, OOYTJIMBaHHE WU
rOpeHue), KOHCTPYUPOBAHUE MOJENIEN MOJIEKYJI OPraHUYECKUX BEILIECTB.

YriaeBoaopoasl.

Ankanbl. ['omonormyeckuii psii  ankaHoB, oOmas ¢opmyia, HOMEHKIATypa U
M30MepUs. DJNEKTPOHHOE M MNPOCTPAHCTBEHHOE CTPOEHHE MOJIEKY] aKaHOB, Sp-
ruOpUIN3aIns aTOMHBIX OpOUTaseil yriepoaa, 6-cBsi3b. GU3MUECKHE CBOMCTBA AJIKAHOB.

XHWMHMYECKME  CBOICTBAa  AJKaHOB:  pEaKUMM  3aMELICHUs, HW30MEpHU3aLNH,
JNErHIpUPOBaHMs, LMKIW3AlMK, NUPOIU3a, KpekuHra, ropenus. IlpeacrtaBienue o
MEXaHU3ME PeaKIMi paguKaTbHOTIO 3aMEILCHHUS.

Haxoxnenue B npupojie. CriocoObl NOTyYeHUsS] U IPUMEHEHHE aTKaHOB.

[Muknoankanel. OO6mast ¢dopmyna, HoMeHKiIatypa u wuzomepus. OcoOeHHOCTH
CTPOCHUS U XHMHYECKHMX CBOWMCTB MaJbIX (LUKIOMNPONAH, LHUKIOOYTaH) W OOBIYHBIX
(UMKJIOTIEHTAH, IMKJIOTreKcaH) UHUKIoanKaHOB. CrocoObl TOJy4eHHS] U TpPUMEHEHUE
MKJIOAJIKaHOB.

Ankenpl. ['omonoruueckwii psij ankeHoB, oOmas ¢GopMyna, HOMEHKIATypa.
DIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKY] aJKEHOB, Sp°-THOPHAN3ALMS



aTOMHBIX OpOHUTaNiel yriepona, 6- U m-cBA3U. CTpyKTypHasi U reoMeTpuyeckas (uc-TpaHc-
) u3omepusa. DuznuecKUe CBOWCTBA QJIKEHOB. XHMHYECKHE CBOWMCTBA: pEaKIUU
IPUCOECINHEHNS, 3aMEIIECHNsS B O-TIOJO)KEHHE IPU JIBOMHOM CBS3HM, NOJMMEpPU3ALMHU U
okucienus. IlpaBuno MapkoBHukoBa. KauecTBeHHblE peakIMM Ha JBOHHYIO CBS3b.
Crioco0b!I oJTyyeHus: ¥ MPUMEHEHHUE AJIKEHOB.

Anxaguensl. Knaccudukamuss — ankagueHoB — (CONpsDKEHHBIE, U30JIMPOBAHHBIC,
Kymyauposantole). (OCOOECHHOCTH HJIEKTPOHHOTO CTPOEHUS U XHUMHYECKUX CBOWCTB
CONPsUKEHHBIX JaMEHOB, 1,2- u 1,4-npucoenunenue. Ilomumepusanus CONPSKEHHBIX
nueHoB. CriocoOBbl MOJIy4eHNs U IPUMEHEHUE aJIKaIUEHOB.

Anxunel. ['oMosornueckuil psii  ankuHOB, oOmas Qopmyia, HOMEHKIATypa H
U30MEpHUs. OJEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ aJIKUHOB, Sp-
ruOpuan3anys aToMHBIX opOuTaneid yriuepona. Dusnueckue CBOMCTBA AJIKHUHOB.
XVWMHYECKHE CBOMCTBA: pPEAKUMU MPUCOCAUHEHUS, IUMEPU3ALMM W TPUMEPHU3ALUH,
okucieHus. KHCIOTHBIE CBOMICTBAa QJIKMHOB, HMMEIOLUIMX KOHIIEBYIO TPONHYIO CBS3b.
KauecTBeHHbIE peakiiy Ha TPOHHYIO CBsI3b. CIIOCOOBI MOMyYEHUS! U IPUMEHEHHUE AJIKUHOB.

ApomaTtuueckue yriaeBoaoponbl (apenbl). ['omonoruuyeckuii psaja apeHoB, oOuias
dbopmyna, HOMEHKIATypa M H30MEpHUA. IJJIEKTPOHHOE M IPOCTPAHCTBEHHOE CTPOEHUE
MoJIeKybl OeH3oma. du3ndeckre CBOMCTBA apeHOB. XMMHUYECKHE CBOICTBA OE€H30J1a U €ro
TOMOJIOTOB: PEaKIMM 3aMELICHUs] B OEH30JIbHOM KOJIbLE M YIJIEBOJOPOAHOM paHKae,
peakuuu TMPUCOCIUHEHUS, OKUCIEHHE ToMoyoroB Oenszona. [lpeacraBnenue 00
OPUEHTUPYIOIIEM JIEUCTBUM 3aMECTUTENEH B OCH30JbHOM KOJIbIIE HAa MPUMEPE aTKUIbHBIX
paauKanoB, KAPOOKCUIbHOM, THIPOKCUIBHOW, AaMUHO- U HUTPOTPYIIIIbI, aTOMOB TaJIOT'€HOB.
OcoOeHHOCTH XUMHYECKHX CBOMCTB ctupona. llomumepusauus crtupona. CrocoObl
NOJIYYEHUS U IPUMEHEHHE apOMAaTUYECKUX YIIIEBOJOPOIOB.

[Tpuponuseiii ra3. IlonmytHele HedTsHbIe Ta3bl. HedTh M €€ mnpoucxokIeHue.
Kamennslii yronp M mOpoAyKTbl ero mnepepadoTku. CrnocoObl mnepepaloTKu HePTH:
NEPEroHKa, KPEKUHT (TEPMHUUYECKUM, KaTaTMTUYECKUl), puopMuHr, nupoius. [IpoayKTel
nepepadoTKu He(TH, UX PUMEHEHHUE B MPOMBIIIIJICHHOCTH U B OBITY.

['eHeTnueckas CBA3b MEXIY PA3TMYHBIMU KJIACCAMHU YTIIEBOAOPOJIOB.

DIEKTPOHHOE CTPOEHHUE TaIOreHIPOU3BOJHBIX YIJIEBOJOPOAOB. Peakunn 3amenieHus
rajioreHa Ha THJPOKCOTPYIIY, HUTPOTpyNny, HUaHOTpynmy, amMmuHorpymnmy. [lefictBue Ha
TaJIOTCHIPOU3BOJIHBIE BOJHOTO M CIMPTOBOrO pacTBopa Imi€noun. B3aumopeicteue
JUTAJIOT€HAJIKAHOB C MarHWeM M IMHKOM. [IoHsATHE 0 METauI00praHNYeCKUX COEINHEHHUSIX.
Hcnonp30BaHne TrajloreHIIPOM3BOIHBIX YIJIEBOJOPOAOB B OBITY, TEXHHKE M IPU CHUHTE3E
OpraHUYEeCKUX BEIIECTB.

DKCIepUMEHTAIbHBIE METOJIbl M3y4Y€HHUs BEIIECTB M MX NPEBPALLCHUN: U3YUYCHHE
¢u3nyecKux CBOMCTB  YIJIEBOAOPOJIOB  (PacTBOPUMOCTbH), KAuECTBEHHBIX peaKIMi
YIJIEBOJIOPOAOB DPA3NIUYHBIX KJIAaccOB (oOeclBeunBaHWE OpPOMHOM WM HOIHOW BOJBI,
pacTBOpa MepMaHraHaTa Kajids, B3aUMOJCHCTBUE alETWIEHA C aMMHA4YHBIM PacTBOPOM
okcunaa cepedpa(l)), kauecTBeHHOE OOHApYy)XKEHHE YTiepojaa U BOJAOPOJa B OPraHUUECKUX
BEILECTBAX, MOJYYECHNUE 3TUIEHA U U3yYEHHE €r0 CBOWMCTB, O3HAKOMJIEHHE C KOJUIEKLIMSIMHU
«Hedtp» n «VYromp», ¢ obpasliamu IjiacTMacc, KaydyyKOB U PE3UHBI, MOEINPOBAHUE
MOJIEKYJI YTIEBOJAOPOIOB U TAJIOI€HIIPOU3BOIHBIX YTJIEBOJOPOAOB.



Kucaopoacoaepxaiiue opranuieckue coeJuHeHMs.

[IpenenpHble 0AHOATOMHBIE CIUPTHL. CTpOECHHE MOJIEKYN (Ha OMpUMEPE METaHOoJa U
sTaHona). l'omomormueckuii psang, obOmas Qopmyna, u30oMepHs, HOMEHKIATypa H
kinaccudukanusa.  Ddusmyeckue  CBOMCTBA  MPEACNIBbHBIX  OJHOATOMHBIX  CIIMPTOB.
Bonopoansie CBsI3W MeXAY MOJEKYJIaMH CIOUPTOB. XHWMHUYECKHE CBOWCTBA: PpPEaKIUU
3aMElIeHMs], JeTUJpaTalii, OKHUCJICHMs, B3aUMOJEHCTBUE C OpPraHUYECKUMU U
HEOPraHUYEeCKUMHU KuciaoTamu. KadecTBeHHass peakius Ha OJHOATOMHBIE CIHPTHIL.
JleiicTBue »STaHONa W MeETaHOJNAa Ha Opranm3M uenoBeka. CrnocoObl MOMy4YeHHS H
MPUMEHEHUE OJTHOATOMHBIX CIIUPTOB.

[Ipoctbie 3¢upsl, HOMEHKIAaTypa U u3oMepusa. OcoOeHHOCTH (PUBNYECKUX U
XAMHUYECKUX CBOWCTB.

MHoroaToMHble COUPTHI — ATUICHTJIUKONb U TIUIEpUuH. PU3NYECKUE U XUMHUYECKUE
CBOWCTBA: PEAKIMH 3aMEIICHUs, B3aUMOJCHCTBUE C OPTAaHUYECKUMHU U HEOPTaHUYECKUMU
KHCJIIOTAaMHM, KAaueCTBEHHAs peaklMs Ha MHOroaToMHble cnupthl. IIpencraBienune o
MEXaHU3ME peakiui HyKJIeo(UIbHOTO 3amenieHus. [leficTBUe Ha OpraHuW3M 4YeJIOBEKa.
Cnoco0Obl MOTy4eHUsI U IPUMEHEHUE MHOTOATOMHBIX CITUPTOB.

®enon. CTpoeHHE MOJIEKYJIbl, B3AUMHOE BIIMSIHUE THAPOKCOTPYNIBI U OCH30JHHOTO
anpa. dusnueckue cBoiictBa (enona. OCOOEHHOCTH XMMHUYECKHMX CBOWCTB (heHoJIa.
KauectBennnle peakiuu Ha ¢eHosl. TokcuuHocTh (enona. CrnocoObl MOTydyeHUs U
npumeHeHue ¢penona. GeHondopmanbaeruaHas cMoJIa.

KapOoHunbHbIE COEAUHEHUS] — albJEruibl U KETOHBL. JICKTPOHHOE CTPOCHUE
KapOOHUJILHOU Tpymnmbl. ['oMoliorndyeckue psijibl albIeru0B U KETOHOB, o0mias Gopmyra,
U30MeEpHs U HOMEHKIaTypa. dusznueckue CBOMCTBA AJbJIETUI0B U KETOHOB. XUMUYECKUE
CBOWCTBA aJbJErUJ0B W KETOHOB: pEaKIUU MpucoenuHeHusl. OKUCIEHUE allbJIETUJIOB,
KaueCTBEHHbIC PEaKIMU Ha albaerubl. CriocoObl MOTyYeHUs U IPUMEHEHUE alIbJIETU/IOB U
KETOHOB.

OAHOOCHOBHBIE MpEEIbHbIE KAPOOHOBBIE KMCIOThL. OCOOEHHOCTH CTPOCHHSI MOJIEKY
KapOOHOBBIX KHCIIOT. M3oMepus u HoOMeHKIaTypa. Pu3ndeckue CBOWCTBA OJHOOCHOBHBIX
MpeNeNbHbIX KapOOHOBBIX KUCIOT. BOAOPOIHBIE CBSI3M MEXKIY MOJIEKYJIaMHU KapOOHOBBIX
KUCJIOT. XMMHUYECKUE CBOMCTBA: KUCIOTHBIE CBOMCTBA, peakius dTepu(UKaIuU, PeaKkIuu C
y4acTHEM YIJIEBOJOPOJHOTO paaukana. OCOOEHHOCTH CBOMCTB MYypaBbMHON KHCIIOTHI.
[TonaTre 0 TPOM3BOIHBIX KapOOHOBBIX KHCIOT — CJIOXHBIX 3dupax. MHoroobpaszue
KapOOHOBBIX KHUCIOT. (OCOOCHHOCTH CBOMCTB HENpPENENbHBIX W  apOMaTUYECKHUX
KapOOHOBBIX  KHCIIOT, JUKApOOHOBBIX  KHUCJIOT, THAPOKCUKAPOOHOBBIX  KHCIOT.
[IpencraBuTeny BBICIIMX KapOOHOBBIX KHUCIIOT: CT€APUHOBAS, MAJIbMUTUHOBAS, OJICMHOBAS,
JIUHOIe8as, TUHONeH08as KACAOThI. CroCOObI MOTyYeHUs U TPUMEHEHUE.

Cnoxuple d¢upbl. ['omonormueckuii psia, oOm@as ¢opMmyna, HU30MEpUs H
HOMEHKJIaTypa. Ouszndecknue U XMMUYECKUE CBOMCTBA: THAPOJIM3 B KHCJIOW M LIEIOYHOU
cpere.

Kupsl. Ctpoenue, Gpusnueckue 1 XMMUYECKHUE CBOMCTBA KUPOB: THIIPOJIM3 B KUCIIOU
U menoyHou cpene. OCoOEHHOCTH CBOMCTB KUPOB, COJAEPIKAIINX OCTATKU HETPEICTbHBIX
KUPHBIX KUCTOT. JKUphI B IpUPOJIE.

MpbI1a KaK COJIM BBICITUX KapOOHOBBIX KHUCJIOT, X MOFOIIIEE JCHCTBHE.



OO6mast xapakTepucThka yrieBojaoB. Knaccudukanus yrieBomoB (MOHO-, IHU- U
noyicaxapuibl). MoHOcaxapuibl: TIIFOK03a, PpyKTO3a, rajJakro3a, pudo3a, 1e30KCupruoo3a.
dusznuecKkue CBOWCTBA M HaxoxzacHue B npupoge. dorocuHre3. XUMHUYECKHUE CBOMCTBA
[JIFOKO3bl: PEAKIUH C YYaCTUEM CHUPTOBBIX W aJbJAETMAHON TpyHI, CHOUPTOBOE H
MOJIOYHOKHUCIIOE OposkeHue. [IpuMeHeHue TriroKo3bl, €€ 3HAUCHUE B KU3HEAESTEIIbHOCTU
opranu3Ma. Jlucaxapuupl: caxapo3a, MajapT03a M JIakTo3a. BoccTaHaBiuBaromue u
HEBOCCTAHABIIMBAIOIIME aucaxapubl. ['uaponus aqucaxapuaoB. HaxoxieHue B npupojae u
npuMeHnenue. [lonucaxapuapl: Kpaxmain, IITMKOTEH U 1eJuTi0103a. CTpoeHrne MakKpOMOJIEKYT
KpaxMaJia, TJIMKOT€HAa W LEJUII0N03bl. PU3NYECKHE CBOWMCTBA Kpaxmaja M UEJUIHOJIO3bI.
XWUMUYECKHE CBOMCTBA KpaxMmaya: THUIPOJIA3, KAayeCTBEHHAs PEaKklus C HOJOM.
XYWMHYECKHE CBOMCTBA IEUTIOJIO3BI: THAPOIN3, TOJIydeHHEe d(PUPOB MeiToa036l. [loHaTHne
00 MCKYCCTBEHHBIX BOJIOKHAX (BHUCKO3a, alleTaTHBIN MIEIK).

OKCIIEpUMEHTAIbHBIE ~ METOABl ~ M3Y4YEHUsS  BEIIECTB W UX  IPEBPAIICHUIL:
pacTBOPUMOCTh PA3JIUYHBIX CHOUPTOB B BOJE, B3aUMOJAECHCTBHE 3TAHOJA C HATPUEM,
OKHCJICHHE 3TUJIOBOIO CIIUPTA B aJIbJCTH HA PACKAIEHHOW MEJHOM MPOBOJIOKE, OKUCICHHE
ATUJIOBOTO CHOUPTA JUXPOMATOM Kayius (BO3MOXKHO HCMOJBb30BAHUE BHJIEOMATEPUAIIOB),
KAueCTBEHHbIC pEaklMu Ha aubJAeruibl (C TUIpOKCcUIOM auaMmuHcepeopa(l) wu
ruapokcuiom meau(Il)), peaxnus rnunepuna c ruapokcuaom wmeau(ll), xumuyeckue
CBOWCTBA pacTBOpa YKCYCHOM KHCIIOThI, B3aUMOJEHCTBUE pacTBOpa TIIFOKO3bl C
ruapokcunom  meau(ll),  B3ammomeiicTBMe — Kpaxmaia € HOJOM,  pEIICHUE
AKCIEPUMEHTANIbHBIX 3a7a4d 1o TemMaM «Crnuptbl U (eHosby, «KapOOHOBBIE KHCIOTHI.
CnoxHbIe YPUPHD.

A3oTcoaepkalye OpraHnvecKne CoeTUHeHHUs.

AMHMHBI — OpraHuYecKkue Mpou3BOAHbIE ammuaka. Kiaccudukanus amMuHOB:
anupaTUuecKue M apoMaTU4YeCKue; TNEpPBUYHBIC, BTOPUYHBIE U TpeTUuyHble. CTpoeHue
MOJIeKyd, oOmas ¢opmyla, H30MEpUs, HOMEHKJIaTypa U (u3nueckue CBOMCTBA.
XUMUYECKOe CBOMCTBa anu(aTUHYECKUX aMUHOB: OCHOBHBIE CBOMCTBA, AJIKUIUPOBAHUE,
B3aMMO/ICHCTBUE IEPBUYHBIX AMUHOB C a30TUCTOMN KUCI0TOM. CONM alKUIaMMOHHS.

AHWINH — NOpEICTaBUTEIb aMHHOB apomaTuyeckoro psiaa. CTpoeHue aHWIMHA.
B3aumHoe BiusiHME TpPymnn aTOMOB B MoJIeKysie aHuiIMHA. OCOOEHHOCTH XUMHUUYECKUX
CBOWCTB aHwIMHA. KadecTBeHHble peakiuu Ha aHWwiMH. CrnocoObl TOJNy4eHUS U
npuMeHeHue anudaTuieckux aMmuHoB. [lonyueHnne aHuIMHA U3 HUTPOOEH301a.

AmuHokuciotel. HomeHknatypa u  wuzomepus. OTHenbHbIE MPEACTABUTENH  O-
AMHUHOKHCJIOT: TJIMIWH, ajlaHuH. Dusnueckre CBOWCTBA AMUHOKHUCIOT. XUMHYECKHE
CBOWCTBA AaMHHOKUCIOT Kak aM(OTEpHbIX OpPraHUYECKUX COETUHCHHM, peakius
MOJIMKOHJIEHCAIINKM, OOpa3oBaHWE TMENTHAHOM  CBs3U. buojormdeckoe 3HA4YCHHUE
aMUHOKHUCHOT. CUHTE3 U THUIPOJIU3 METITH/IOB.

benku xak npupoaHbie nojdumMepsl. [lepBuuHas, BTOpuUyHas U TPETHUYHAs CTPYKTypa
0ekoB. XMMUYECKHE CBOMCTBA OCJIKOB: TUJIPOJIN3, JEHATYypalus, KAYECTBEHHbIC PEaKINU
Ha OeJKH.

DKCIepUMEHTAIbHBIE METOJbl M3YUYEHHS BEIIECTB M UX MPEBPAIlCHUN: paCTBOPEHUE
OenkoB B BOJE, JAcHaTypaius OENKOB MpPH HarpeBaHWM, IBETHHIC PEAKIIMU Ha OEINKH,



pElIeHNE DHKCHEPUMEHTANbHBIX 33Jad 10 TeMaM «A30TCOJAEp)KALUE OPraHu4YeCKHUe
coelMHEeHMs» U «Pacno3HaBaHne OPraHUYECKUX COETUHEHUI.

BbicokoMoJIeKy IsIpHbIE COeIHHEHUS.

OCHOBHBIE MOHATHSI XMMHUH BBICOKOMOJIEKYJIIPHBIX COEIMHEHUI: MOHOMEP, IIOJIUMED,
CTPYKTYpHO€E 3BEHO, CTEIIECHb MOJIMMEPU3aLUU, CPEIHAS MOJIEKYJsipHas Macca. OCHOBHBIE

MCTOIbI CHHTC3a BBICOKOMOJICKYJIAPHBIX COGI[I/IHGHI/Iﬁ — IMOJIMMCPHU3al A )51
IIOJIMKOHACHCAL .

HOJII/IMepHBIC MaTCcpHraJIbl. IInacTmacchel (HOJII/ISTI/IJ'ICH, ITOJIUITPOITNJICH,
IMOJIMBUHUIIXJIOPH A, IMOJIHUCTHUPOII, MOJTUMCTHUIIMCTAKPHUJIAT, HOJ'II/IKap6OHaTI>I,

noJIdTUIECHTepeTanar). Y Thin3aius 1 nepepadoTka miacTuka.

DnacToMephl: HATYpPaJIbHBIA KaydyK, CHHTETHYECKHE Kaydyku (OyTaaueHOBEIH,
XJIOPOIIPEHOBBIN, U30MPEHOBBIN) U CUIMKOHBI. Pe3nHa.

Bosokna: HartypangbHble (XJIOMOK, IIEPCTh, MIENK), HCKYCCTBEHHbIC (BHUCKO3a,
alleTaTHOE BOJIOKHO), CHHTETUYECKUE (KAlpOH U JIABCAH).

[Tonumepsl cHeUaNbHOTO Ha3HAYeHUS (T€QIIOH, KEBIap, 3JIEKTPOIPOBOISAIIUE
MOJIMMEPHI, OMopazaraeMblie MOJIUMEPHI).

DKCHepUMEHTAIbHBIE METOABI M3yUCHUS BEIICCTB U MX MPEBPAIICHUI: 03HAKOMIICHHE
¢ oOpasliaMi MPUPOJTHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, Kay4yKOB, pEIICHUE
HKCIIEPUMEHTAIBLHBIX 33J1a4 10 TeMe «Pacro3HaBaHUE TIACTMACC U BOJIOKOH.

Pacuérnbie 3aauu.

Haxoxaenne MoJIeKyIsIpHOW (POpPMYIIBI OPTaHMYECKOTO COSAMHEHUS TI0 MacCOBBIM
JOJISIM  BJIEMEHTOB, BXOJSIIMX B €ro COCTaB, HAXOXKICHHE MOJCKYJISIPHOH (HOPMYIIBI
OpraHUYECKOTO COCIMHEHHS MO Macce (00bEMY) MPOIYKTOB CropaHus, MO KOJIUYECTBY
BelecTBa (Macce, 00bEMY) ITPOIYKTOB PEAKIIMU W/WIIM UCXOAHBIX BEIIECTB, YCTAHOBICHUE
CTPYKTYPHOU (pOPMYIIBI OPTaHUIECKOTO BEIISCTBA HA OCHOBE €r0 XUMHUYECKUX CBOWCTB HMITH
CIOCOOOB TOYYEHUS, OMpPEaeSieHuEe TOJM BBIXOAA MPOAYKTa PEaKIUH OT TEOPETHUCCKHU
BO3MOKHOTO.

MexnpeaMeTHbIe CBA3H.

Peanuzanmst mexnpenmetrHbix cBsized B 10 Kilacce OCYIIECTBISIETCS 4epe3
WCITOJIb30BAaHUE KaK OOIIUX €CTECTBEHHO-HAYYHBIX MOHATHH, TaK W MOHATHH, MPUHATHIX B
OTJICTBHBIX MPEAMETaX €CTECTBEHHO-HAYYHOTO ITUKIIA.

OO01Me ecTeCTBEHHO-HAYUYHbIE MOHATHUS: SIBJICHUE, HAYYHBIN (DaKT, TUTIOTE3a, TEOPHs,
3aKOH, aHAJIW3, CUHTE3, KJIaCCU(UKAIIMSI, HAOIIOIEHUE, U3MEPEHUE, IKCIIEPUMEHT, MOJIETb.

@dusuka: Marepus, aToM, 3JIEKTPOH, IPOTOH, HEUTPOH, MOJIEKYJA, YHEPreTUUECKUN
YpPOBEHb, BEIIECTBO, TEJIO, OO0BEM, arperarHoe COCTOSHHUE BEIIeCTBa, (PU3UUYECKUE
BEJIUMYMHBI, €UHUIBI U3MEPECHHS, CKOPOCTh, DJHEPTHUS, Macca.

buonorust: KJIETKa, OpTaHu3M, PKOCHCTEMA, ouocdepa, METa00In3M,
HACJICICTBEHHOCTh, AaBTOTPO(MHBIH © TeTepoTpOoPHBIA THUN MHTAHHS, OpOXKEHUE,
dboTOCHHTE3, IbIXaHHUE, OCIIKH, YTIICBOIbI, )KUPbI, HYKJIIEHHOBBIE KUCIIOTHI, ()EPMEHTHI.

["eorpadusi: moyie3HbIe HCKOMMaeMbIe, TOTUIHBO.

TexHoNmoTHs: TUIIEBbIE MPOAYKTHI, OCHOBBI PAIMOHAIHLHOTO THUTAHUS, MOIOIIIHE
CpencTBa, MaTepuasbl U3 UCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.



11 KIIACC
OBIIAS N HEOPTAHNYECKAS XUMUSA

Teopernyeckne 0CHOBBI XUMHUH.

Atom. CocraB aroMHBIX sAep. XuUMHYEeCKUM 3iemeHT. HM3oromsl. CtpoeHue
AIIEKTPOHHBIX O00OJIOYEK AaTOMOB, KBAHTOBBIE YHCIIA. ODHEPreTUYECKUE YPOBHU U
noaypoBHU. AToMHBIE opOuTanu. Kiaccudukanus XMMUYECKUX dJIEMEHTOB (s-, p-, d-, f-
aJIeMEHTHI). PacnpeneneHue SJIEKTPOHOB IO AaTOMHBIM — OpOMTalsIM. DJIEKTPOHHbBIE
KOH(QUTypallud AaTOMOB »JJIEMEHTOB IE€PBOrO—YETBEPTOrO IEPUOJOB B OCHOBHOM H
BO30YXAEHHOM COCTOSIHHH, AJIEKTPOHHBIE KOH(QUTYypaluu VIOHOB.
DIIEKTPOOTPULIATEIIBHOCT.

[lepnognueckuit 3akoH u llepmogmueckas cucremMa XHUMHYECKHX 3yeMeHTOB J[.U.
MengneneeBa. CBsA3b NEPUOAUYECKOTO 3aKOHA M IlepHOIMYECKON CHUCTEMBI XMMHUYECKHX
DJIIEMEHTOB C COBPEMEHHOM TEOpHEW CTPOEHUs aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHMS
CBOMCTB XMMHUYECKHX 3JIEMEHTOB M 00pa3yeMbIX UMM IMPOCTHIX U CIIOXHBIX BEIIECTB IO
rpyImnam u nepuojaam. JHadeHue nepuoandeckoro 3akona /[.M. Menneneesa.

XumMu4eckas CBsI3b. BUIbl XUMHUECKOM CBSI3U: KOBAJICHTHAsI, HOHHAS, METAJUIMYECKasl.
MexaHu3mbl 00pa30BaHUsl KOBAJICHTHOW CBSI3U: OOMEHHBIH M JOHOPHO-aKIEHTOPHBIM.
OHeprus W JuIMHA CBs3U. [IONSpHOCTH, HANPABIEHHOCTh M HACHIIIAEMOCTh KOBAJCHTHOU
ces3u. KpaTtneie cBsa3u. BogopoaHas cBsA3b. MexMONEKYIIPHBIE B3AUMOACHCTBHS.

BaneHTHOCTh M BaJEHTHBIE BO3MOXHOCTH aTOMOB. CBS3b DJIEKTPOHHOM CTPYKTYPBI
MOJIEKYJI C UX T€OMETPUUYECKUM CTPOEHUEM (HA MPUMEPE COECTUHEHUI 3JIEMEHTOB BTOPOTO
nepuosa).

[IpencraBineHne O KOMIUIEKCHBIX coequHeHusAX. CocTaB KOMIUJIEKCHOIO HOHa:
KOMILJIEKCOOOpa30BaTelb, JIMTAaHbl. 3HAYEHUE KOMIUIEKCHbIX coeauHeHuil. [lonstue o
KOOPJIWHAIMOHHOW XUMUHU.

BemecTtBa MOJEKYIAPHOIO M HEMOJIEKYJISIPHOIO CTPOEHUA. THIIBI KPUCTAIIIMYECKUX
peETOK (CTPYKTYp) U CBOMCTBA BEILIECTB.

[Tonsitue o pgucnepcHeix cucremax. Mcrunueie pactBopbl. [IpencrtaBienue o
KOJUIOMIHBIX pacTBopax. CrocoObl BhIPaKEHUS KOHLIEHTPALMU PacTBOPOB: MAaccoBas 0
BEIIECTBA B pPACTBOpPE, MOJSApHAs KOHUEHTpauus. HaceleHHbIE W HEHACBIICHHBIE
pacTBOPBI, pACTBOPUMOCTh. KpucTamioruapars!.

Knaccudukanus u HOMEHKIIaTypa HEOPraHWYECKUX BellecTB. TpuBHaIbHbIC HA3BAHUS
OT/AEJIBHBIX MTPEJACTABUTENIEN HEOPTAaHUYECKUX BELIECTB.

Knaccudukanmsa XMMUYECKUX peaKIMii B HEOPTaHUYECKOW UM OPraHUYeCKOM XUMUMU.
3aKOH COXpaHEHUs MacChl BEIIECTB; 3aKOH COXPAHEHUS W MPEBPALLEHUS SHEPIHM NpU
XUMUYECKUX peakiusax. TemnoBbie dp(HEeKThl XUMMUYECKUX peakiuid. TepMoxumudeckue
YPaBHEHUS.

CKOpOCTh XMMHYECKOW peakuuu, €€ 3aBUCHUMOCTb OT pa3MyHbIX (HAKTOPOB.
['oMOreHHbIE U TETEPOTEeHHbIE PEAaKIMU. KaTains u KaTan3aTopsl.

OOpatumble U HeOOpaTUMbIE peakiuu. XuUMHU4Yeckoe paBHoBecue. KoHcTaHTa
XUMHUYECKOTO paBHOBecUA. DakTOpbl, BIMAKOIIME HAa IOJOXEHUE XUMHUYECKOTO
paBHOBECHS: TEMIIEPATYPA, aBICHUE U KOHIIEHTPALMU BEIIECTB, yYaCTBYIOLIUX B PEAKLUU.
[Tpunnun Jle lartense.



Onektponutuyeckas auccouuanus. CuiibHble W cina0ble 3eKTpoJuThl. CTeneHb
nuccouuanu. Cpena BOIHBIX PAacTBOPOB:  KHUCJIOTHAsl, HEWTpasbHas, IIEJIOYHAs.
Bonoponusrii mokasarens (pH) pactBopa. ['maponus coneit. Peakiiuu nonHoro oomeHa.

OKHUCIUTENBHO-BOCCTAHOBUTEINIbHBIE peakiuu. CteneHb OKHUCIeHUsA. OKUCIUTENb U
BOCCTaHOBUTENb. [Ipolnecchl OKUCIEHUS W BOCCTAHOBIICHHS. BaXKHEWIMEe OKUCIWUTENN U
BOCCTAHOBUTEIHN. METOJ| AJEKTPOHHOIrO OajaHca. DIEKTPOJIU3 PAcTBOPOB U PACILIaBOB
BEILECTB.

DKCIepUMEHTAIbHBIE METOJ/Ibl M3YUYEHHsI BEUIECTB M MX MPEBPAILICHUI: pa3ioKeHUe
MEPOKCH/Ia BOAOPOJA B MPUCYTCTBUU KaTajlnu3aToOpa, MOAEIH KPUCTAUINYECKUX PEHIETOK,
MPOBEICHUE PEAKIMI MOHHOrO0 OOMEHa, OIpeAeNIeHHE CpeAbl PacCTBOPOB C IMOMOIIBIO
WHIUKATOPOB, HW3Y4YCHUE BIUSHUS PA3IUYHBIX (PAKTOPOB HA CKOPOCTh XUMHYECKOUN
pEaKIMU 1 MOJIOKEHHE XUMUYECKOTO PaBHOBECHS.

Heoprannyeckasi xummusi.

[Tonoxenne HemerawioB B lIlepronndeckoi cucreme Xxumuuyeckux diemeHToB JI.M.
MeHpneneeBa U 0COOEHHOCTU CTpOEHUsI MX aTtoMoB. Du3nyeckue CBOWCTBAa HEMETAJIOB.
AJIOTpOIHSI HEMETAIUIOB (Ha IpUMEpPE KUCIIOpoia, cephl, hocdopa u yrieposa).

Bonopon. [onyuenue, puzndeckre 1 XUMAYECKUE CBOMCTBA: PEAKIIUU C METAJJIAMU U
HEMETaJUIaMH, BOCCTAHOBUTEIbHBIE CBOUCTBA. [ Mapuibl. TOILUIMBHBIE 3JIEMEHTHI.

[amorensl. HaxokneHue B mpupojie, CIOCOOBI IMOJMy4YeHUs, (PU3UYECKHE U
XUMUYECKUE cBoWcTBa. ['asoreHoBOmOpoAbl.  BakHeilune  KHUCIOPOJACOAEpKaIIne
COEIMHEHMs] TaloreHoB. JlabopaTopHble M MIPOMBIIUIEHHBIE CIOCOOBI  MOJY4YEHHS
rajoreHoB. [I[puMeHeHre rajJoreHoB U UX COCAUHEHUMN.

Kucnopon, o30H. JIabopatopHbie ¥ IPOMBIIICHHBIE CITOCOOBI TTOJIYYSHHS KHUCIOPOIa.
@u3nyecKue M XUMUYECKHE CBOWCTBA W IMPUMEHEHUE KHUCIopoJa U o30Ha. OKcuabl H
MIEPOKCHU/IBI.

Cepa. HaxoxjaeHue B mpupojie, CrocoObl MOydeHUs, (PU3nuecKue U XUMUYECKHUE
cBoiictBa. CepoBomopon, cyiabduasl. Oxcua cepwi(1V), okcua cepwi(VI). CepHucras u
cepHasi KUCJIOTHI ¥ uX cosid. OCOOEHHOCTH CBOMCTB cepHOM KucnoThl. [I[puMenenue cepsl u
€€ COCIMHEHUN.

A3zor. HaxoxaeHue B mpupojie, COCOObl MONy4YeHHs, PU3NYECKHE U XUMHUYECKUE
cBoicTBa. AMMUAK, HUTpUAbL. OKCUIBI a30Ta. A30TUCTast U a30THAsI KUCJIOTHI U UX COJIM.
Oco0eHHOCTH CBOMCTB a30THOW KUCIOTHI. [IpuMeHeHne a30Ta u ero coeuHeHu. A30THBIC
yno0OpeHus.

dochop. Haxoxnenrne B mpupoe, CiocoObl MoayueHus, (GU3NIecKue U XUMUIECKHE
cBorictBa. Dochuast u dochun. Oxcunbl docdopa, gochopHas Kuciota U €€ COJM.
[Tpumenenue dpocdopa u ero coenunenunii. ochopusie ynoopeHus.

Yrinepon, HaxoxAeHHE B Tpupojae. AUIOTporHble Moaudukanuu. Puznydeckue u
XUMUYECKHE CBOMCTBA MPOCTHIX BEIIECTB, 00pa3oBaHHbIX yriaepoaoMm. Okcun yriaepona(ll),
okcun yriepona(IV), yronsHas xkuciota u €€ cojid. AKTUBUPOBAHHBIN YTOJIb, aJICOPOITHSI.
Oynnepenbl, rpadeH, yriepoaHble HaHOTPYOku. IIpuMeHeHHe TPOCTHIX BEIIECTB,
00pa30BaHHBIX YIJIEPOJOM, U €r0 COSTMHECHHM.



Kpemunii. Haxoxxnenue B mpupoe, CnocoObl MOaydeHus, PU3nyeckrue 1 XMMUYEeCKUe
cBorcTBa. Oxcna kpeMHusA(IV), kpemHueBas kuciaoTa, CUIMKaThl. [IpuMenenue KpeMHus u
ero coennHeHn. CTEKI0, ero NoJy4eHue, BUIbl CTEKIIA.

[lonoxxenne weramwioB B llepronnueckoil CUCTEME XHUMHYECKHX 3JIEMEHTOB.
OcoOEHHOCTU CTPOEHUS AIEKTPOHHBIX 000J0YEK aTOMOB MeTaysioB. OOume Gpuznyeckue
cBoicTBa MeTauioB. [IpuMeHneHnre MeTaioB B ObITY U TexHHKE. CIIJIaBbl METAILIOB.

DNEKTPOXUMHUYECKUNA PAJl HanpsokeHUud MetawioB. OOmme crnocoObl MOMydeHUs
METAJJIOB: THUAPOMETAIUIYPIUS, NUPOMETAIUIYprus, diekrpoMeranyprusd. l[lonstue o
KOppo3uu MeTaJlioB. CriocoObI 3alIUTHl OT KOPPO3UHU.

O6mast  xapakrepuctuka MertamuioB [A-rpynnet  [lepuoandeckoit  cucTeMbl
XUMHUYECKUX DdJeMEeHTOB. Harpuil m kanwmii: momydeHue, (U3MUECKHME U XUMHYECKUE
CBOWCTBA, IPUMEHEHHE MPOCTHIX BEUIECTB U UX COCIUHECHUM.

OoOmast  xapakrepuctuka MetaiioB I[A-rpynmel  [lepuonnueckoir  cucteMbl
XUMHUYECKUX 3JIEMEHTOB. MarHuii M KajubLUil: MOoJy4yeHHe, (PU3MUecKHe U XUMHUYECKHE
CBOICTBa, MPUMEHEHHUE MPOCTHIX BEIIECTB U UX coeauHeHUH. JKECTKOCTh BO/BI U CIIOCOOBI
€€ yCTpaHEHUs.

AJIOMMHMI: TIOJlydeHHE, (PU3NYECKHE M XHUMHUYECKHE CBOICTBA, NPUMEHEHUE
IIPOCTOTO BEUIECTBA M €ro coeauHeHHl. AM(pOTEpHBIE CBOMCTBA OKCHAA U THUAPOKCUAA
QIFOMUHUS, TUIPOKCOKOMIUIEKCHI ATFOMUHUS.

OOmast xapakTepucTuka MeTauioB nobouynsix noarpynn (b-rpynm) Ilepuonnueckoit
CHUCTEMBI XUMHUYECKHUX JIEMEHTOB.

Ou3MYeCKne MW XUMHYECKME CBOWCTBA XpomMa W €ro coeauHeHuil. OKCUAbl U
ruapokcuasl - xpoma(ll), xpoma(Ill) u xpoma(VI). Xpomarel u guxpomaThl, HX
OKHCIIUTENIbHBIE CBOWCTBA. [loyueHnne u npuMeHeHne xpoma.

@usznueckue U XMMHUYECKHE CBOMCTBA MapraHila M €ro COeIMHEHuH. BaxHenmme
coenunenust mapranua(ll), mapranua(IV), mapranua(VI) u mapranna(VIID). Ilepmanranar
KQJINsI, €70 OKHUCIIUTEIIbHBIE CBOVCTBA.

duznyeckue M XUMHUYECKHE CBOMCTBA JKeje3a M ero coeamHeHwii. OKCHIBI,
ruapokcuasl U conu sxeneza(ll) u xenesa(Ill). Tlomyduenune u mpuMeHEHHUE Kelie3a U €Tro
CILJIABOB.

Ou3nyecKkne M XUMHYECKME CBOMCTBA Meau U €€ coenuHeHuid. llonmydenuwe u
IIPUMEHEHHUE MEIU U €€ COSUHECHUN.

[Muuk: monmydeHnue, GU3MYECKHEe W XUMHUYECKHE CBOMCTBA. AMQOTEepHBIE CBOWCTBA
OKCHJA M THJIPOKCHIA IMHKA, TMJAPOKCOKOMILIEKCHl LUHKA. [I[puMeHeHHe LHMHKa U €ro
COCIMHEHUMN.

OKCIIEpUMEHTAIBHBIE METOABl M3YYEHHs BEIIECTB M MX MPEBPALICHHUI: H3y4YeHUE
0o0pa310B HEMETAJUIOB, TOpeHue cepbl, pocdopa, xKene3a, MarHus B KUCIOPOJE, U3YUCHUE
KOJUIEKIMU «MeTajyibl U CIUIaBb», B3aUMOJECWCTBHUE IIEJIOYHBIX U LIEJIOYHO3EMEIBHBIX
METaJIOB C BOJIOM (BO3MOXHO MCIOJb30BAHUE BUCOMATEPUAIIOB), B3AUMOIEHCTBUE IIMHKA
U JKeJle3a ¢ pacTBOPAMM KHCIIOT M IIEJIOYEN, KAYECTBEHHBIE PEAKLIMA HA HEOPTaHUYECKHE
AHUOHBI, KaTHOH BOJAOPOJAa MW KAaTHOHBl METAJJIOB, B3aUMOJECHCTBHE T'HUAPOKCHJIOB
QIIOMUHUSA W LMHKA C PACTBOPAMH KHCIOT M IIENOYEH, PEUIEHUE 3KCIEPUMEHTAIbHBIX



3amauy no temaM «lanorenesl», «Cepa u e€ coeauHeHUs», «A30T U Qochop U ux
COCTMHEHWSI», «MeTaJlTbl TIIaBHBIX MOATPYIID, «MeTaibl MOOOYHBIX TOATPYIIID.

XuMHuS U KU3Hb.

Ponp xumum B oOecriedeHMHM YCTOMYHMBOTO pa3BUTHs uenoBedecTBa. [loHsiTHE O
HAay4YHbIX METOJax TO3HAHWS M METOAOJOTHMM HAy4yHOro HccienoBanus. HayuHbie
OPUHIMIIBL  OpTraHU3allMi  XMMHUYECKOro MPOU3BOACTBA. [IpOMBINLIEHHBIE CIIOCOOBI
NOJIYYEHHS] BKHEHIIMX BEIIECTB (HA MPUMEPE MPOU3BOJCTBA aMMHAKA, CEPHOM KHCIIOTHI,
MeTaHoja). [IpomblluieHHbIE CHOCOOBI MOMYYEHHS METAJIOB U CIIAaBOB. XHUMHUYECKOE
3arpsi3HEHUE OKpYyXaroled cpeabl W ero mocieAcTBus. Ponb xumum B oOecrieyeHUU
HHEPreTUYECKON OE30MacHOCTH.

XuMHsL ¥ 3I0pOBbe 4enoBeKa. JlekapcTBeHHble cpeactBa. [IpaBuna mcnosnb3oBaHUs
JIEKapCTBEHHBIX MpenapaToB. Pojap XUMUM B pa3BUTUN MEIULIUHBI.

XuMUsl THIIMA: OCHOBHBIE KOMIIOHEHTHI, MHILIEBbIe J00aBku. Pomb XumMuu B
o0ecreueHny MUIIEeBON OE30MMaCHOCTH.

Kocmernueckue u napdromepnsie cpeactsa. bertoBast xumus. I[IpaBuna 0e3onacHoro
MCITI0JIb30BaHUs MIPenapaToB ObITOBOM XUMHH B IOBCETHEBHOU KU3HH.

XUMHS B CTPOUTENBCTBE: BaKHENUIINE CTPOUTENbHBIE MaTepUabl (LIEMEHT, OETOH).

XuMus B CeIbCKOM X03siiicTBe. OpraHnyeckue 1 MUHEpaJIbHbIE YA00PEHNUS.

CoBpeMEHHbBIE  KOHCTPYKLIMOHHBIE  MaTe€puaibl, KpPacKH, CTEKIO, KEpaMHKa.
Marepuainsl aiis 351eKTpoHuKd. HaHoTexHonorum.

Pacuérnrple 3agaun.

Pacuétel: Macchl BemecTBa Wik 00bEMa ra3oB MO U3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce WM OO0BEMY OJHOIO M3 YYacTBYIOIIMX B pEaKUUU BEIIECTB, Macchl (00BEMa,
KOJIMYECTBA BEILIECTBA) MPOAYKTOB PEAaKLUH, €CIM OAHO W3 BEIIECTB HMEET NpPUMECH,
Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOIYKTA PEAKIMK, €CJIU OJTHO M3 BEIIECTB JIaHO B
BHJIE PACTBOpa C OMNPEIEIEHHONW MAacCOBOWM IOJIEM pacTBOPEHHOIO BEHIECTBA, MACCOBOM
JIOJIA ¥ MOJISIPHOM KOHIIEHTpAllMK BEUIECTBA B PACTBOPE, JOJM BbIXOA MPOAYKTA PEAKIIUU
OT TEOPETHYECKH BO3MOXKHOTIO.

MexnpeaMeTHbIe CBA3H.

Peanuzanuss MeXnpeaMETHBIX CBs3ed MNpU M3y4eHHH OOLIEd M HEopraHU4eCcKOu
xumun B 11 Kiacce OCylIECTBISIETCS Yepe3 HMCIOJIb30BAaHUE KakK OOIIMX €CTECTBEHHO-
HAay4YHBIX TOHATHI, TaK U TMOHSTUH, IPUHATBIX B OTAEJIBHBIX IMPEIMETaX €CTECTBEHHO-
Hay4YHOTO IIUKIJIA.

OO1ue ecTecTBEHHO-HAyUHbIE MMOHATHS: SBJICHUE, HAYYHbIN (PaKT, TUIIOTE3a, TEOPHs,
3aKOH, aHaliu3, CHUHTE3, Kiaccudukanus, NEPUOIUYHOCTb, HAOJIIOIEHHUE, HU3MEpPEHUE,
HKCIIEPUMEHT, MOJI€Ib, MOJIETTUPOBAHHE.

®dusrka: MaTepusi, MUKPOMHP, MAaKpOMUP, aTOM, 3JIEKTPOH, MPOTOH, HEUTPOH, WOH,
U30TOIIbI, PaJIMOAKTUBHOCTh, MOJIEKYJIa, SHEPT€TUUECKUI YPOBEHb, BEIIECTBO, TEJIO, 00BEM,
arperaTHO€ COCTOSIHME BEUIECTBA, WJCANbHBIM Ta3, (PU3MYECKHWE BEIUYMHBI, €IUHUIIBI
U3MEpEHUs, CKOPOCTb, SHEPTHsI, Macca.

buomorus: kimerka, opraHusM, SKOCHCTeMa, Owmocdepa, MeTabOIM3M, MaKpO- H
MUKPO3JIEMEHTHI, O€JIKH, KUPBI, YTIEBOIbI, HYKJIEHUHOBBIE KUCIOTHI, ()EPMEHTHI, TOPMOHBI,
KpPYTOBOPOT BEILIECTB U OTOK 3HEPIHUH B IKOCUCTEMAX.



["eorpadusi: MuHepasbl, TOpHbIE TOPO/IbI, TOJIE3HBIE UCKOMIAEMbIE, TOTUIMBO, PECYPCHI.

TexHonorus: XUMHUYECKAas  MPOMBIIUIEHHOCTh, METAJUIyprus, CTPOUTEIIbHbIC
MaTepualibl, CEIbCKOXO3IMCTBEHHOE MPOU3BOJACTBO, MHUIIEBas  MPOMBIIUIEHHOCTD,
dbapmaneBTUYECKasi MPOMBIIUIEHHOCTb, IIPOU3BOJCTBO KOCMETHYECKHUX TPENapaTos,
MPOU3BOJCTBO  KOHCTPYKIMOHHBIX  MAaTE€pUalOB, DJEKTPOHHAS  MPOMBIIUICHHOCTD,
HAHOTEXHOJIOTUH.



[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI I10 XMUMHWN
HA YTI'JIYBJIEHHOM YPOBHE CPEJIHEI'O OBIIETI'O OGPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATDBI

B COOTBETCTBHM C CHCTEMHO-ACSATEIBHOCTHBIM IOJXOJIOM B CTPYKTYpE
JUYHOCTHBIX pE3YyJIbTATOB OCBOEHHUS NpeAMETa «XHMHS» Ha YpPOBHE CPEOHETO
oOmiero o0pa3oBaHUsl BBIJIETCHBI CIEAYIONIME COCTABISIONIME: OCO3HAHHE
OOYYarOIIMMHUCS POCCHUMCKON TPAKTAHCKOW HIACHTHYHOCTH; TOTOBHOCTH K
CaMOpPA3BUTHUIO, CAMOCTOSITEIIBHOCTA U CAaMOOIPEACICHHUIO; HAUTMYUE MOTUBALIUU K
OOy4eHHIO; TOTOBHOCTh M CIOCOOHOCTh OOYYalOIIUXCS PYKOBOJICTBOBATHCS
OPUHATBIME B OOIIECTBE TMpaBWJIaMU W HOPMaMu [OBEJCHUS; HAIUYUE
MPABOCO3HAHUS, SKOJIOTMYECKON KYJIbTYPhI; CIIOCOOHOCTH CTABUTh 11U U CTPOUTH
JKU3HCHHBIE TIJIAHBI.

JIn4HOCTHBIE peE3yJIbTaThl OCBOCHUA TNpeaMeTa «XHMHUS»  OTPaAkKaroT
c(hOpPMHUPOBAHHOCTh OIbITA TO3HABATEIHLHON M MPAKTUYECKOW NEATEILHOCTH
OOy4JaronIuxcs B MPOIECCE peau3aiuy 00pa3oBaTeIbHON JESTEIHHOCTH.

JIM4YHOCTHBIE pE3yNIbTAaThl OCBOEHUSA TMpeaMeTa «XUMHUSD» OTPaAXKaIOT
c(hOpMUPOBAHHOCTh OIbITA [MO3HABATEILHOW M MPAKTUYECKOU NESITEILHOCTH
oOy4Jarommxcs B MPOLIECCe peaan3alud 00pa3oBaTEbHOU JEATEIbHOCTH, B TOM
YUCJIE B YACTH:

1) rpamaaHCKOro BOCIMTAHMS:

OCO3HAHUS 00YYAIOIIMMUCS CBOUX KOHCTUTYIIMOHHBIX MPaB U 00SA3aHHOCTEH,
YBOXKEHUS K 3aKOHY U IPABOIOPSAJIKY;

MPEACTABICHUS O COLUMAJIBHBIX HOPMax M TMpaBWIaX MEXIMYHOCTHBIX
OTHOIIICHUN B KOJUUICKTHUBE;

FOTOBHOCTM K COBMECTHOM TBOPYECKOM MAESATEIBHOCTH TIPU CO3JAaHUU
y4€OHBIX MPOEKTOB, PEUICHWU YYEOHBIX W IMO3HABATEJbHBIX 3aJ1ay, BHITTOJTHEHUU
XAMHUYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTH TOHMMAaTh W TPUHUMATh MOTHUBBI, HAMEPEHHS, JIOTUKY U
apryMEHTBI IPYTUX MPU aHAIU3E PA3IUYHBIX BUJIOB YY€OHOU ACSITEIBHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMSA:

IIECHHOCTHOTO OTHOWICHUSI K MCTOPUYECKOMY M HAYYHOMY HACJICAUIO
OTE€YECCTBEHHON XMMUH;

YBAXEHUSI K TPOIECCY TBOpPUECTBA B OOJACTH TEOPHUH W TMPAKTHIECKOTO
MPUJIOKEHUS XMMHHM, OCO3HAHUSI TOTO, YTO JAHHBIE HAYKH €CTh PE3yJibTaT
JUTUTEIbHBIX ~ HAONIOACHUN, KPOIMOTJIUBBIX  AKCIEPUMEHTAIBHBIX  ITOMCKOB,
MMOCTOSIHHOTO TPYJa YYEHBIX U MTPAKTUKOB;



WHTEpeCa M MO3HABATEJbHBIX MOTHUBOB B TOJYYEHHH U TMOCIEAYIOLIEM
aHanu3e WH(POpPMAIMU O MEePEOBBIX JOCTIKCHHUSIX COBPEMEHHON OTEYECTBEHHOM
XUMUU;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, 3TUYECKOTO TTOBEICHNUS;

CIIOCOOHOCTH OTICHUBATh CUTYAIlUH, CBI3aHHBIC C XUMUYECKUMH SBIICHUSIMH,
U MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYSICh HA MOPAIbHO-HPABCTBEHHBIC
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHMBAaTh CBOE MOBEACHUE M IMOCTYINKH CBOMX TOBapUUIEH C
MO3UIIMI HPABCTBEHHBIX U MPABOBBIX HOPM U C YUYETOM OCO3HAHUS MOCJIEICTBUN
MOCTYTKOB;

4) popmupoBaHus KyJbTYPbI 310POBbSI:

MOHUMAHUsI IEHHOCTEH 3/I0poBOro u 0Oe3omacHoro obpasza >KHU3HH,
HEO0OXOJMMOCTA OTBETCTBEHHOTO OTHOIICHHSI K COOCTBEHHOMY (DHU3UYECKOMY U
MICUXUYECKOMY 370POBbIO;

coOJItoicHUsT TpaBwiI 0e30MmacHOr0 OOpalleHUs C BEUIECTBAMU B OBITY,
ITIOBCETHEBHOM KU3HH, B TPYAOBOM AEATEIBHOCTH;

MOHMMAHUSl LEHHOCTH TPaBUJl HWHJUBUAYAJIBHOTO U  KOJUIEKTUBHOIO
0€30MacHOr0 MOBEJICHUS B CUTYAIUAX, YIPOXKAIOIIUX 37J0POBBIO U KU3HU JIIO/ICH;

OCO3HAHUSI TMOCJIEICTBUN W HEMPHUATHUS BPEAHBIX MPUBBIUEK (YIOTpEOICHUS
QJIKOT0JIs, HAPKOTUKOB, KYpEHU);

5) Tpy10BOT0 BOCIIMTAHMS:

KOMMYHUKATHBHOM  KOMIETEHTHOCTH B  y4e€OHO-UCCIIEIOBATEIHCKON
NeSATEeTbHOCTH, OOINECTBEHHO TOJIE3HOM, TBOPYECKOW W  JPYruX BHAAX
JeATEIIbHOCTH;

YCTAaHOBKM Ha aKTUBHOE YydYacTHE B PEUICHUH MPAKTHUYECKUX 3aj]a4
COIMAJIbHOM HANPaBJICHHOCTHU (B paMKax CBOETO KJIacca, IIKOJIbI);

WHTEpeca K MPAKTUIECKOMY M3YUYEHUIO NMPOGecCuil pa3IudHoOro poja, B TOM
YHUCJIe HA OCHOBE MMPUMEHEHUS MIPEAMETHBIX 3HAHUH TI0 XUMHUH;

YBaXKEHUS K TPYAY, JIOJSAM TPyJa U pe3yibTaTaM TPYAOBOU ESITEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIMBHUIYaJIbHOM TPACKTOPUU
oOpa3zoBaHus, Oyaymiedl mpodeccur W peaau3aliuud COOCTBEHHBIX >KU3HEHHBIX
MJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEHM K XMMHH, HHTEPECOB U
noTpeObHOCTEM 001IeCTBa;

6) 3K0JI0rN4eCKOr0 BOCIIMTAHUSA:

HKOJIOTUYECKH I€JIECOO00PA3HOTO OTHOIICHUS K TMPUPOJIC KaK HCTOYHHKY
CYILIECTBOBAHMUS )KU3HH HAa 3€MIIE;

MOHUMAHUSI TJIOOAIBHOTO XapakTepa SKOJOTUYECKUX NPOOJIEeM, BIUSHHUS
HAKOHOMMYECKHUX TMPOLIECCOB HA COCTOSIHUE TTPUPOTHON U COIMATILHOM CpeIbl;



OCO3HAHHUS HEOOXOJUMOCTH WCIIONB30BAHUSA JOCTWKEHUW XUMHH  JUIS
pelIeHrs BOMPOCOB PAlMOHAIBHOTO MPUPOI0TI0JIH30BAHMS;

AKTUBHOTO HENPUATHS JCUCTBUM, NPUHOCIIIMX BPEHN  OKPYKAKOIIEH
NPUPOIAHON cpelie, YMEHHsI MPOTHO3UPOBATH HEOJATONPUSATHBIE IKOJIOTHYECKUE
MOCJEACTBUS MPEINPUHUMAEMBIX ICUCTBUN U MPEAOTBpALIATh UX;

HaJIMYusl Pa3BUTOrO 3KOJIOTUYECKOTO MBIIUIECHUS, SKOJIOTUUECKON KYJIbTYPHI,
OmbITa NEATEeIIbHOCTH AKOJIOTUYECKOMN HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBaTbCS MMM B IO3HABATEJIbHOW, KOMMYHHKATUBHON M COLUAIBHOW
MpPaKTUKE, CIOCOOHOCTH M YyMEHHUS AaKTUBHO MPOTUBOCTOSITH HJIEOJOTHUHU
xemohoouu;

7) UEHHOCTH HAYYHOI'0 MO3HAHMSL:

MHUPOBO33pPEHUSA, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HAyKU U 0OIIIECTBEHHON MIPAKTUKH;

MOHUMAHUsl CNeUU(PUKA XUMHUM KaK HayKd, OCO3HaHUs €€ poJid B
GbopMUPOBAHUM PAIMOHATBLHOTO HAYYHOTO MBINUICHUS, CO3JaHUU II€JIOCTHOTO
MpEACTaBICHUS] 00 OKPYKalollleM MHUPE KaK O €IUHCTBE MPUPOJbI U YEJIOBEKa, B
MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEH U pelIeHUH MpoOJieM COXpaHEHUS
MPUPOIHOTO PAaBHOBECHS,

yOeXKIEHHOCTH B 0OCOOOM 3HAYMMOCTHM XHUMHHM JIJII  COBPEMEHHOM
IUBWIM3ALMK: B €€ TyMaHUCTUYECKON HAMpaBICHHOCTH W BaXHOM poJid B
CO3/JaHUM HOBOUM 0a3bl MaTEepUATbHON KYJIBTYpbl, B PpEUICHUH TJI00ATBHBIX
npo0eM YCTOMYMBOIO PA3BUTHUS YEIIOBEUECTBA — CBHIPHEBOM, SHEPreTHUECKOM,
MUIIEBON M DKOJIOTMUECKOW 0€30MaCHOCTH, B Pa3BUTUU MEIUIIMHBI, 00ECIICYCHUH
YCIIOBUM YCHEIIHOTO TPY/ia U IKOJIOTHYECKH KOMGMOPTHON KU3HU KAKJOTO YieHa
00IIIeCTBA;

€CTECTBEHHO-HAYYHOW TPaMOTHOCTH: TIOHUMAaHUS CYIIHOCTH METOJIOB
MO3HAHUS, WCIIOJB3YEMBIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJIb30BATh
MOJIy4aeMbI€ 3HAHUS JJIs1 aHAIN3a U OOBSICHEHUS SIBIICHUN OKPY>KAIOIIETO MHUpa U
MPOUCXOJIAIIUX B HEM U3MEHEHUH, yMEHUS JIeJIaTh 000CHOBAHHBIC 3aKJIFOUCHUS Ha
OCHOBE HAayuyHbIX (AKTOB M HMEIOUIUXCA JaHHBIX C IEJIbI0 MOJyYCHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITETLHO HCIOJIb30BaTh XUMHUYECKUE 3HAHUS JUIs
perieHus Mpo0JieM B peabHbIX KU3HEHHBIX CUTYAIUsX;

HWHTEpeca K MO3HAHUIO, UCCIIEI0BATEIBLCKOM eI TEIbHOCTH;

TOTOBHOCTM M CIIOCOOHOCTH K  HENPEpPhIBHOMY OOpa3OBaHUIO W
caM000pa30BaHNI0, K AaKTUBHOMY TIOJYYCHHIO HOBBIX 3HAaHWW 10 XUMUU B
COOTBETCTBHH C KU3HECHHBIMH MMOTPEOHOCTSIMU;

WHTEpeca K OCOOCHHOCTSAM Tpy/Aa B pasNu4HbIX chepax mpodeccruoHaaIbHOMI
JEATEIIBHOCTH.



METANIPEIMETHBIE PE3YJIBTATBI

MertanpenMeTHbIE PE3YIBTATBl OCBOCHHS MPOTPAMMBI 110 XMMHHU Ha YPOBHE
CpellHero o01ero oopa3zoBaHus BKIIOYAIOT:

3HaUUMble Ui (OPMHUPOBAHUS  MHPOBO33PEHUS  OOydaIOIIMUXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOIIEHAYYHbIE MOHATHUS, OTpPaXKaroLIUe
IEJIOCTHOCTh HAYYHOM KapTUHBI MHpa W CHEHU(PHUKY METOJ0B TO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (Marepus, BEIIECTBO, SHEPIHs, SIBJICHUE,
npoliecc, CUCTeMa, Hay4YHbld (akT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
Teopus, HCCleI0BaHNE, HAOTIOACHHUE, U3MEPEHHE, YKCIIEPUMEHT U IPYTHE);

YHUBEpCaJIbHbIE Y4eOHbIE NEWCTBHS (MO3HABAaTEIbHbIE, KOMMYHHKATUBHBIE,

PETYJISTUBHBIE), 00ecIeynBaroIIne (dbopmHpoBaHue (GyHKIIMOHATBHON
I'PaMOTHOCTH U COLIMAJILHOM KOMITETEHIIMH 00YYaroIuXCs;
CHIOCOOHOCTD oOyuaromuxcs UCIOJIb30BaTh OCBOCHHBIE

MEXKIMCIUIUIMHAPHBIC, MUPOBO33PEHUECKUE 3HAHUS M YHUBEPCAIbHBIC y4eOHbIC
JICVCTBHS B MIO3HABATEIBHON M COLMAIBHOMN MTPAKTHUKE.

MeranpeagMeTHbIE Pe3ybTaTbl OTPAXKAKOT OBJIAJICHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHHKATHBHBIMA U  PETyJSATHBHBIMU
JICUCTBUSIMU.

ITo3HaBaTe/ibHbIE YHMBEPCAJbHBIE YUeOHbIe HeiiCTBHS

1) 6a30Bble JJOruvYecKmne JaeMcTBUSI:

CaMOCTOSITeIbHO  (OpMyIHpOBaTh W aKTyaJIU3UpOBaTh  MPoOJEMY,
paccmaTpuBaTh €€ BCECTOPOHHE;

OMpEeNeNATh LeNU JACATEIbHOCTH, 3ajJaBas MapaMeTpbl U KPUTEPUU HX
JIOCTUXKEHHSI, COOTHOCUTD PE3YyJIbTaThl ACATECILHOCTH C MOCTABJICHHBIMU 1ICJISIMU;

HCIOJIb30BaTh MPU OCBOCHUHU 3HAHUM MPUEMBI JIOTMYECKOTO MBIILJICHUS:
BBIJICTISITh XapaKTEpPHbIE MPU3HAKU MOHITUN M YCTAHABIMBATH HUX B3aHUMOCBS3b,
MCIIOJIb30BaTh COOTBETCTBYIOIIMUE MOHSITUS JJII OOBSICHEHUS OTJEIbHBIX (PAaKTOB U
SIBJICHUM;

BBIOMpaTh OCHOBAHUS M KPUTEPUU JJIs1 KjIacCU(PHUKAIMKA BEIIECTB U
XAMUYECKUX PEAKIIHM;

yCTaHABJIMBAaTh MPUYUHHO-CJIICACTBEHHBIC CBSI3U MEXIYy H3y4aeMbIMHU
SIBJICHUSIMU,

CTPOUTH JIOTHUYECKUE PACCYXKJeHHUS (MHIAYKTUBHBIC, JI€IYKTHUBHBIE, IO
aHaJIOTUH), BBISABIATH 3aKOHOMEPHOCTH M IPOTHUBOPEUUS B PaCCMaTPUBAEMBIX
SABJICHUSAX, (DOPMYJIUPOBATH BHIBOBI U 3aKJIIOUCHUS;

MPUMEHSThH B MPOIECCE MO3HAHUS MCIOJIb3YEMbIE B XUMHUHU CHUMBOJIUYECKUE
(3HaKOBBIE) MOJICIIH, MPEOOPA30BHIBATE MOJICIIHLHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CHMBOJI) OJJIEMEHTa, XUMHUYecKas (opmysa, YpaBHEHHE XHUMHUYECKON



peakuuy — MpPU PEUIEHUWM YYEOHBIX MO3HABATEIbHBIX M MPAKTHYECKHX 3a]ad,
IPUMEHATh HAa3BaHHbIE MOJEIIbHBIEC NIPEICTABIICHUS ISl BBISBICHHS XapaKTEPHBIX
MPU3HAKOB U3y4aeMbIX BEIIECTB U XUMUYECKHX PEAKLIUM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIAJETh OCHOBAMH METOJIOB HAYyYHOT'O MO3HAHUS BEUIECTB M XUMHUYECKHX
pEeaKIHnii;

dbopMynTupoBaTh LEIH U 3314l UCCIEA0BaHNUs, UCTIONb30BaTh TOCTABICHHBIC
U CaMOCTOSITEILHO C(OpPMYyIHMpPOBaHHBIE BOIPOCH B KAa4eCTBE HHCTPYMEHTA
MO3HAHUSA W OCHOBBI I (DOPMHUPOBAHMS THUIIOTE3bI MO MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYKJICHUN;

BJIAJETh HABBIKAMU CAMOCTOSATEIBHOIO IUIAHUPOBAHUS M  IPOBEACHUS
YYEHHUYECKUX HKCIIEPUMEHTOB, COBEPUIEHCTBOBATh YMEHHMS HAOMIOAATh 33 XOJ0M
polecca, CaMOCTOSATENIbHO MPOrHO3UPOBATh €ro pe3ysbTaT, (pOpMyIHMpOBaTh
0000LIEHNS U BBIBOABI OTHOCUTENILHO JIOCTOBEPHOCTHU PE3YIbTAaTOB UCCIIEI0BAHUS,
COCTaBJISAITh 0OOCHOBAHHBINA OTYET O MPOACIAaHHOM padoTe;

npuoOpeTaTh OMNBIT YYEHWYECKOM HCCIENOBATENbCKOW U MPOEKTHOM
NEeATEIbHOCTH, MPOSBIATH CIIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIBHOMY
IIOMCKY METOJIOB pEUICHUS IPAKTUYECKHUX 3aJad, NPUMEHEHUIO pPa3JIudHbIX
METO/I0B ITO3HAHMUS.

3) pabora ¢ uHpopmMaumeii:

OPUEHTUPOBAThCS B PA3JIMYHBIX HCTOYHHUKAX HMHPoOpManuu (HaAy4yHO-
HOIYJISIpHAasl JUTepaTypa XMMHMUYECKOTO COJIEp)KaHus, CIpPaBOYHBIE IOCOOuS,
pecypcsl HTepHeTa), aHaIu3upoBaTh MH(OPMALIMIO PA3IUYHBIX BHIOB U (HOopM
IIPE/ICTaBIICHNUS, KPUTUYECKU OLICHUBATh eé JIOCTOBEPHOCTh "
HEMPOTUBOPEYUBOCTb;

(GbopMyIMpPOBaTh 3alPOChl U MPUMEHATH PA3IUYHBIE METOJbI MPU MOUCKE U
orbope wmHPOpPMAIIUM, HEOOXOAUMOM IS BBINOJHEHUS YYEOHBIX 3a1a4
OIPEAECIIEHHOTO THUIIA;

npuoOpeTaTh OMNBIT MCHOJIB30BAHUS HH(POPMALMOHHO-KOMMYHUKATHUBHBIX
TEXHOJIOTUI U Pa3TUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpaTh  ONTHUMabHYIO  (QOpMy  MpelCTaBIICHUS
uHdopmaruu (cxeMbl, rpaduKH, TUarpaMMbl, TaOJIUIIbI, PUCYHKU U JPYTHE);

UCIIONIb30BaTh HAYYHBIM S3bIK B KayecTBe CpeAcTBa Mmpu padoTe ¢
XUMUYECKON uH(pOpMaIMell: TPUMEHATh MEXIpeaAMeTHble ((pusnyueckue u
MaTE€MaTUYECKHUE) 3HAKU U CUMBOJIbI, (hOpMYJibl, a0OpEeBUATYPBI, HOMEHKIIATYPY;

HCIIOJIBb30BATh 3HAKOBO-CUMBOJIMYCCKHUEC CPCACTBA HATTIAAHOCTH.

KoMMyHUKaTHBHBIC YHMBEpPCAJIbHbIC Y4eOHbIE 1eHCTBHS:



3a71aBaTb BOIIPOCKHI I10 CYIICCTBY O6CY)I(I[3€MOﬁ TEMBI B XO0J€ Auajlora /M
AUCKYCCHH, BBICKA3bIBATH UACH, q)OpMYJ'II/IpOBaTB CBOU IIPCIJIOKCHUA
OTHOCUTCIIbHO BBIITOJIHCHUA HpGI[J'IO)KGHHOfI 3aJa4u,

BBICTYNIATh C MpE3CHTAIMell pe3yIbTaTOB IO3HABATEIBHOU JESTEIbHOCTH,
MOJIYYEHHBIX CAMOCTOATENIBHO WJIM COBMECTHO CO CBEPCTHHUKAMU ITPH BBINOJIHEHUU
XUMHUYECKOTO 3KCIEPUMEHTA, MPAKTHYECKOW PabOThI MO HUCCIEHOBAHUIO CBOMCTB
M3y4aeMbIX BEUIECTB, peajnu3aluid yueOHOro NpoeKTa, U GopMyIUpOBaTH BHIBOJIbI
M0 pe3yJibTaTaM MPOBEAEHHBIX HCCIEAOBAHUM MyTEM COIJIACOBAHUS MO3UIUN B
X0J1e 00CyX/IeHHsI 1 OOMEHA MHEHUSMH.

PeryasiTuBHbIC yHUBEpPCAJIbHbIE Y4eOHbIE 1eCTBHS:

CaMOCTOSITEJIBHO IUIAHUPOBATh M OCYIIECTBIISITH CBOK IIO3HABATEIIbHYIO
NEATEIBHOCTh, ONpeAeisasd €€ ILelM W 3aJadd, KOHTPOJUPOBAaTh M IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh MpPEIaraéMblii aJlfOPUTM JACUCTBUNA IpHU
BBIMIOJJTHEHUHM YYE€OHBIX UM UCCIIEOBATENbCKUX 3aJad, BbIOMpaTh Haubosee
3¢ (}eKTUBHBIN Ccroco0 HX pemeHus ¢ y4€TOM IOJyYEeHHs HOBBIX 3HAHUU O
BEILECTBAX U XUMHUYECKUX PEAKIIMSIX;

OCYILECTBJISITh CAMOKOHTPOJIb JESITEIBHOCTH HAa OCHOBE CaMOaHajau3a H
CaMOOLICHKH.

INPEAMETHBIE PE3YJIBTATDBI

[TpenMeTHbIE pe3ynbTaThl OCBOCHUS IMPOrpaMMBbl IO XUMUHU Ha YriyOJa&éHHOM
YpPOBHE Ha YpPOBHE CpeAaHEro oOIero oOpa3oBaHUs BKJIIOUYAIOT CHEIU(DHUCCKUC
JUTsl y4eOHOTro npeaMeTa « XUMUs» HayyHble 3HAHUS, YMEHHS ¥ CIOCOOBI IEHCTBUN
10 OCBOEHUIO, MHTEPIIPETAMU U MPeoOpa30BaHUIO 3HAHUM, BUIBI JIE€ITEIbHOCTH
[0 TMOJY4YEHHIO HOBOT'O 3HAHMSI M NMPUMEHEHHUIO 3HAaHUU B Pa3IMYHbBIX Y4E€OHBIX
CUTYallMsIX, a TAKXKE B PEAJIbHBIX )KU3HEHHBIX CUTYyalUsAX, CBA3aHHBIX C XUMuel. B
nporpaMme MO XHMHHM TPEIMETHbIE pPE3yJbTaTbl MPEACTABICHBI IO TOJaM
U3Y4YECHHUSI.

10 KJIACC

[IpenMeTHble pe3yJbTaThl OCBOCHHS Kypca «OpraHuueckas XHUMHS»
OTpaXKaroT:

c(hOpPMHPOBAHHOCTh TPEJCTABICHUI: O MECT€ M 3HAYCHUM OPTaHUYECKOU
XUMUU B CHCTEME €CTECTBEHHBIX HAyK M €€ poiu B O0ECIEYECHUU yCTOWIUBOTO
Pa3BUTHSI YEJIOBEUECTBA B PEIICHUH MPOOJIEM SKOJIOTHYECKON, SHEPIrEeTUUECKON U



MUIIEBON 0€30MaCHOCTH, B PAa3BUTUM MEIUIIMHBI, CO3JJaHUU HOBBIX MAaTEPHUAJIOB,
HOBBIX HMCTOYHUKOB SHEPIUH, B obecrieueHnn pPalMOHAIBHOTO
MPUPOIOIIOIL30BaHNS, B (OPMHUPOBAHWN MHUPOBO33PEHUS W OOIIEH KYJIbTYpPhI
YelioBeKa, a TakKe DJKOJOTMYECKH OOOCHOBAHHOTO OTHOLIEHUS K CBOEMY
3I0POBBIO U IPUPOJHOM CPEAE;

BJIQJICHUE  CUCTEMOM  XUMHUYECKHUX  3HAHUH, KOTOpash  BKJIIOYAET:
OCHOBOIIOJIAraf0IIMEe MOHATUS — XUMHUYECKHUH 3JIEMEHT, aTOM, SIPO U SJIEKTPOHHAA
o0oyiouka aroma, s-, p-, d-aTOMHbIE OpOWTalM, OCHOBHOE M BO30YXKIEHHOE
COCTOSIHUA aToMma, TUOpUAM3alvs AaTOMHBIX OpOuTaneil, HOH, MOJEKYya,
BAJICHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTENIEHb OKUCIIEHUS, XUMUYECKas CBS3b,
MOJIb, MOJISIPHAsI Macca, MOJISIPHBINA 00bEM, YTIIEPOAHBIN CKelleT, (yHKIIMOHAIbHAS
TpyIa, paadkal, CTPYKTypHbIe (opmynbl (pa3BEPHYTHIE, COKpaIEHHBIC,
CKEJIETHBIE), HM30MEpUsl CTPYKTYpHasi M MPOCTPAHCTBEHHAas (TeoMeTphyYecKas,
ONTUYECKAs), HM30MEPHI, TOMOJOTUYECKUA pAJl, TOMOJIOTH, YTIECBOAOPOJIHI,
KHCJIOPOJ- U a30TCOAEPIKAIINE OPraHUYECKUE COEAUHEHUs, MOHOMED, IMOJIUMED,
CTPYKTYPHO€ 3BEHO, BBICOKOMOJICKYJISIDHBIE COCIMHEHHUS; TEOPHH, 3aKOHBI
(nepuognueckuii 3akoH JI. M. MenneneeBa, Teopusl CTPOEHUS OPraHUYECKHUX
BemecTB A. M. ByTnepoBa, 3aKOH COXpaHEHUSI MACChl BEIIECTB, 3aKOH COXPAHEHUS
U TpeBpalleHUs] DHEPrUM TP XUMHUYECKUX pEaKIMsIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN SI3bIK XMMHUHU, MUPOBO33PEHUECKUE 3HAHWUSI, JIXKAIIHE B OCHOBE
MOHMMAHUSI TPUUYUHHOCTU U CUCTEMHOCTH XUMHUYECKUX SIBJICHUM; MPEJICTABICHUS
O MEXaHM3MaX XHMHUYECKUX PEaKIUi, TEPMOJNHAMUYECKHX U KHHETHYECKUX
3aKOHOMEPHOCTSX UX MPOTEKaHHUs, O B3aMMHOM BIIUSIHUM aTOMOB U TPYIIIT aTOMOB
B MOJICKYyJIaX (MHIYKTUBHBIA U Me30MepHBIN d(pdexThi, opuentantsl | u Il pona);
(aKTOJOrMYECKHE CBEJCHHMSI O CBOMCTBAaX, COCTaBe, MOJYYEHUH U 0O€301acHOM
WCIIOJB30BaHUN BAXXHEUIIIMX OPTaHUYECKUX BEIHIECTB B OBITY M MPaKTUYECKOU
NEATETbHOCTH  YeJOBeKa, OOMMX  HAYYHBIX  NPUHIMIAX  XUMHUYECKOTO
MIPOU3BOJICTBA (HA MPUMEPE MPOU3BOJICTBA METAHOJIA, TEPEePabOTKH HEPTH);

c(hOpMUPOBAHHOCTh YMEHUU: BBISIBISTH XapaKTEPHbIC MPU3HAKU TOHSATHM,
YCTaHABJIMBATh UX B3aUMOCBS3b, UCMOJb30BATh COOTBETCTBYIOIIUE MOHSATUS MPU
ONMCAHUU COCTABA, CTPOCHHUS U CBOMCTB OPraHUYECKUX COCIMHEHMIA;

c(hOpMHPOBAHHOCTH YMEHMUIA:

WCIIOJIb30BaTh XUMHUYECKYI0 CUMBOJIMKY JJISI COCTaBJICHUSI MOJEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (POPMYIT OpraHUUEeCKUX
BEILIECTB;

COCTaBIISAITh YPaBHEHHS] XUMHUYECKUX PEAKIM M PACKPbIBaTh UX CYIIHOCTH:
OKHCIIUTENIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKUHUM  MOCPEACTBOM  COCTaBJICHUS
JIEKTPOHHOTO OajlaHca JTUX peaKIHii, peakiuii HOHHOTO OOMEHa MyTEM
COCTaBJICHUSI MX MOJHBIX U COKPAIIEHHBIX HOHHBIX YPaBHCHUM;



M3TOTaBJIMBATh MOJIEIN MOJIEKYJ OPraHUYECKUX BEUIECTB JJIs WILUTIOCTPALIUU
UX XUMUYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHUS;

c(hOpPMHPOBAHHOCTh YMEHUMN: yCTaHABJIMBATH MPUHAICKHOCTh U3yUEHHBIX
OpPraHWYECKUX BEIIECTB II0 HUX COCTaBy M CTPOEHUIO K OIpPEIEIEHHOMY
KJIacCy/Tpynne COeAMHEHWH, JaBaTb MM Ha3BaHUA I1I0 CHUCTEMAaTUYECKOMN
HomeHknatype (IUPAC) u npuBoaUTh TPUBHAIBHBIE HA3BAHUS MJIA OTACIIBHBIX
MPEACTABUTENICH OPraHMYECKUX BEIECTB (ITUJICH, alleTUJIEH, TOJIYOJ, TIUILEPHUH,
ATWICHIJIMKOb, (eHos, (QopMaibIerull, aueTajbIerujl, aleToH, MypaBbUHas
KHUCJIOTA, YKCYCHAsl KACIIOTA, CTEAPUHOBAsA, OJIEMHOBAs, MAJIbMUTUHOBASI KUCIIOTHI,
TJIMIWH, ajJaHuH, MallbTo3a, (PPyKTO3a, aHWINH, JUBUHWI, U30IPEH, XJOPOMPEH,
CTUPOJ U JIpyTHUE);

cOPMHPOBAHHOCTh, yMEHUS ONPENCTATh BHJI XWMHYECKOW CBS3U B
OpraHMYECKUX COCJIMHEHMSX (KOBAJICHTHAas W WOHHAs CBS3b, G- M T-CBS3b,
BOJIOPOJIHAS CBSI3b);

c(hOpMUPOBAHHOCTh YMEHHUS MPUMEHATH TOJIOXKEHUSI TEOPUH CTPOCHUS
opranuueckux BemiectB A. M. BytiepoBa 1151 0ObSICHEHUSI 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOCHUS;

chOpPMHPOBAHHOCTh ~ YMEHHMM  XapakTEepU30BaTh  COCTaB, CTPOCHHE,
bu3nuecKkue M XUMUYECKHE CBOMCTBA TUIWYHBIX NPEICTABUTENCH pPa3IMUHBIX
KJIACCOB OPraHWYECKUX BEIIECTB: aJIKaHOB, IIUKJIOATKAHOB, aJIKEHOB, aJIKAJIMCHOB,
QJIKUHOB, apPOMATHYECKHUX VYTJIEBOJIOPOJIOB, CIUPTOB, AQJIbJCTUJIOB, KETOHOB,
KapOOHOBBIX KUCJIOT, MPOCTHIX U CIOXKHBIX 3(DUPOB, )KUPOB, HUTPOCOCAMHEHUIN U
aMUHOB, AMHHOKHUCJIOT, O€NKOB, yriaeBOAOB (MOHO-, AM- U TOJIUCAXAPHUJIOB),
WUIIOCTPUPOBATh ~ TEHETUYECKYKD  CBSI3b  MEXKJAY  HUMH  ypaBHEHHSIMU
COOTBETCTBYIOIIMX XHWMHYECKHUX PEaKIHil C WCIOJIB30BAHUEM CTPYKTYPHBIX
(opmy;

c(hOpPM