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MNOSICHUTEJIBHAS 3AIIMCKA

PaGovass mporpaMmMa mO XMMHM Ha YpPOBHE cpeaHero oOmiero oOpa3oBaHUs
paszpaboTana Ha ocHOBe DenepanbHOro 3akoHa oT 29.12.2012 Ne 273-®3 «O06 o6pa3oBaHuu B
Poccuiickoit  ®enepanun», TpeOOBaHHMNH K  pe3ylbTaTaM OCBOEHHS  (enepanbHOI
oOpa3zoBatenbHOW  TporpamMmbel  cpegHero  obmero  o6pazoBanusa(POIl  COO),
npencTaBieHHbIX B DenepanbHOM rocynapcTBeHHOM oOpaszoBarenbHoM crangapte COO, ¢
yuérom Konuenuuu npenogaBaHus y4eOHOTro mpeaMera «XuMHUsS» B 00pa30BaTEIbHbIX
opranmzarusax Poccuiickoit denepanuu, peamu3ylOmMUX OCHOBHBIE 00pa3oBaTEIbHBIC
MpPOrpaMMbl, U OCHOBHBIX MNOJIOKeHUH «CTpaTeruu pas3BuTHs BocnuTaHus B Poccuiickoit
®enepanuu Ha nepuo 10 2025 roxa» (Pacnopsikenue IpasurensctBa PO ot 29.05. 2015 Ne
996 - p.).

XuMHUs Ha YpOBHE YIIIYOJIEHHOTO H3y4eHHsS] 3aHUMAaeT Ba)KHOE MECTO B CHUCTEME
€CTECTBEHHO-HAy4yHOTO oOpaszoBanus ydammxcs 10-11 xkmaccoB. HM3yuenue mpenmera,
peaninzyemoe B YcHOBHSX Ju((depeHIUpPOBAaHHOTO, MPOQPUIBHOTO OOYy4YeHMs, MNPU3BAHO
o0ecneunTh 00111€00pa30BaTENbHYIO U OOIIEKYJIbTYPHYIO OATOTOBKY BBIITYCKHUKOB LIKOJIBI,
HEOOXOIUMYIO JJIsl aJlanTalli UX K ObICTPO MEHSIOUIMMCS YCIOBHUSM JKU3HHM B COIIMYME, a
TaKXKe JJIs NPOJAODKEHUsI 00ydeHHUs B OpraHU3alusaX MpodeccuoHaIbHOro oOpa3oBaHMsI, B
KOTOPBIX XUMHUS SBJISIETCS OJTHOM M3 MPUOPHUTETHBIX JUCIUTIINH.

B mporpamme mo XuMuM Ha3zHadeHHE MpeaAMeTa «XHUMHA» IOJy4yaeT MOAPOOHYIO
MHTEPIIPETAlMI0 B COOTBETCTBUU C OCHOBomojaratomumu nojoxenusmu ®I'OC COO o
B3aMMOOOYCIIOBJICHHOCTH 1LI€JIeH, COJAep:KaHUs, pPe3yabTaToB OOydeHHMs M TpeOOBaHHM K
YPOBHIO TOATOTOBKM BBIMYCKHUKOB. (CBHUIETENHCTBOM TOMY SIBJISIOTCS  CIEAYIOLIUE
BBITIOJTHSIEMBIE TIPOTPAMMOM 10 XUMHH (QYHKIIHU:

e HHQOPMAIMOHHO-METOINYECKasl, peanu3alusi KOTOpoil oOecredyuBaeT IMOTydYeHHue
MIPE/ICTaBJICHUS O LIEJSAX, COJAepKaHUU, OOLIel cTpaTernu oOy4eHus, BOCIIMTAHUS U
pa3BuTHA OOy4aroUMXCs CpEeICTBAMU IMpeAMeTa, H3Yy4aeMoro B  paMKax
KOHKPETHOTO Mpoduis;

® OpraHM3allMOHHO-IUTAHUPYIOIAsi, KOTOpas  IpeaycMaTpuBaeT  OIpe/eseHHeE:
NPUHIUIOB CTPYKTYpUPOBAHMS M IOCJIEIOBAaTEIbHOCTH M3Y4eHUs] Y4eOHOTO
MaTepHualia, KOJIMYECTBEHHBIX M KAaYeCTBEHHBIX €r0 XapaKTePUCTHK; IMOJXOJO0B K
(OpMUPOBAHHIO COJIEPKATEITHHON OCHOBBI KOHTPOJSI U OLEHKH 00pa3oBaTeIbHBIX
JOCTH)KEHUI OO0ydaromuxcsi B paMKaxX HMTOTOBOW arTecTanmu B (GopMe eInHOTro
roCy/IlapCcTBEHHOI'O SK3aMEHa [0 XUMUH.

[Tporpamma fy1st yriryOGJIEHHOTO U3YUE€HUSI XUMUU :

® YCTaHABJIMBAE€T WHBAPUAHTHOE IMPEIMETHOE COJepX aHue, o0s3aTenbHOe Ui
U3YYEHUs B paMKax OTHEJbHBIX NpoQuiIel, NpeaycMaTpUBAET paclpeneieHue U
CTPYKTYpUpOBaHHE  €ro IO  KjaccaM, OCHOBHBIM  COJEpP>KaTEIbHBIM
TUHUSAM/pa3aeniaM Kypca;

e 2T NpPUMEpPHOE pacupeleNeHne Y4eOHOTO BpPEMEHHM, PEKOMEHIYeMOTo Jis
W3yUYEHHSI OT/ACIBHBIX TEM;

e [peasaraeT NPUMEPHYIO IMOCJIEI0BAaTENIbHOCTh M3YyYEHHS Y4EeOHOro Marepuasa C
y4€TOM JIOTUKH TIOCTPOCHHUS Kypca, BHYTPUIIPEAMETHBIX M MEXIPEIMETHBIX
CBsI3€H;

e aéT METOJMYECKYI0O MHTEPIpPETAlUI0 LeJde U 3aJad M3yuyeHus IpeaMera Ha
yriayOn€HHOM YpPOBHE C Yy4ETOM COBPEMEHHBIX IPUOPUTETOB B CUCTEME CPEIHErO
oOmero  oOpa3oBaHMs,  COJECPKATEIBHOM  XapaKTEPUCTUKU  IJIAHUPYEMbIX
pE3yJbTaTOB OCBOEHUSI OCHOBHOW 00pa30BaTeNIbHOM MPOrpaMMbl CPETHETO OOIIEro
oOpa3oBaHHusl (JINYHOCTHBIX, METANPEAMETHBIX, MPEAMETHBIX), a TaKXKe C y4ETOM
OCHOBHBIX BH/IOB Y4€OHO-II03HABATEIbHBIX IEHCTBUI 00y4arOIErocs Mo OCBOEHUIO
COJIep’KaHus IpeIMeTa.



[Io BceM Ha3BaHHBIM TO3WIOMSAM B TIpOrpaMMe MO0 XHMHH MPEIyCMOTpEHa
MIPEEMCTBEHHOCTh C OOy4eHHMEM XUMHUHU Ha YPOBHE OCHOBHOIO o001ero oOpa3oBaHus. 3a
npene’saMu yCTAHOBJIIEHHOM MporpaMMoil 1O XUMHHM 00s3aTelIbHOM (MHBapUaHTHOMN)
COCTABJISIIOIIEH COACp)KaHUS YIE€OHOTO TpenaMeTa « XUMHUs» OCTaETCs BO3MOXXHOCTh BhIOOpa
€ro BapUaTHBHOW COCTABIIAIOIIEH, KOTOpas JOJDKHA OIpENesTbcsl B COOTBETCTBUU C
HaIpaBJIEHHEM KOHKPETHOTO IpouiIsi 00ydeHus.

B cootBercTBUM ¢ KoHUenTyanbHbIMU MosiokeHuamMu OI'OC COO o HazHaueHUU
peaMeToB 6a30BOro U yriyon€HHOTro ypoBHEH B cucteme nuddepeHIpoBaHHOr0 00yYeHHs
Ha YpOBHE CpeAHero oOmero oOpa3oBaHMs XMMHsS Ha YPOBHE YIIYOJNEHHOTO H3Y4EHHUS
HaIpaBJIeH Ha pealu3alUi0 IMPEEMCTBEHHOCTH C MOCIEAYIOUIMM JTaloM MOJyYeHUS
XAMUYECKOTO 00pa3oBaHMsI B paMKax M3YYCHHs CIEHHUAIBHBIX E€CTECTBEHHO-HAYYHBIX W
XAMUYECKHX JUCHUIUIMH B BYy3aX M OpraHU3alUsAX CpENHEro MnpodeccCHOHAIBHOTO
oOpazoBanusi. B 910l cBs3M  u3ydyeHHe mpeaMera  «XUMHUS»  OPHUEHTHUPOBAHO
[IPEUMYIIECTBEHHO Ha paclIMpeHue U YriyOJeHUe TEOpEeTUYECKOM U IPaKTUYEeCKON
MOATOTOBKU OOy4aroUIuxcs, BbIOpaBIINX ONpeneaéHHbId Npoduib 00ydyeHus, B TOM YUCIE C
MEPCIEKTUBONW MOCEAYIOIIETO IOJIYYEeHUsI XUMUYECKOTO O0pa3oBaHHsS B OpraHU3alUsix
npodeccuoHanbHOTO 00pazoBaHusi. Hapsimy ¢ stum, B cBere TpebdoBanuii ®I'OC COO k
IUIAHUPYEMbIM ~ pe3ysibTaTaM OCBO€HHUs (efepanbHOW 00pa3oBaTelIbHON  MpOorpaMMbl
cpenHero o6miero oOpa3oBaHMs M3ydeHHUE MpeameTa «XHMHs» OpPHUEHTHPOBAHO TaKXkKe Ha
pellieHre 3a/1a4 BOCIMTAHUS M COLMAIBHOTO pa3BUTHUS 00ydaromuxcs, Ha (OpMUpPOBAHUE Y
HUX OOIIEMHTENIEKTYaIbHBIX YMEHMH, YMEHHMI palndoHanu3alMu ydyeOHOro Tpyaa U
0000MIEHHBIX CITOCOOOB JEATETHLHOCTH, UMEIONINX MEXKIUCIUTUIMHAPHBIN, HaAPEIMETHBIN
Xapakrep.

CocTaBisomuMH IpeaMeTa «XUMUs» Ha YPOBHE YIIIYOJIEHHOTO U3YYEHHUS SIBISIIOTCS
yrayonéHubeie Kypebl — «Opranuyeckast xumus» U «O0mas 1 Heopranudeckass xumusi». [Ipu
OTpeeNIEHUH MOAX0/10B K 0TOOPY M CTPYKTYPHOW OpraHu3alii COAEp>KaHUs ITHX KypCOB B
IIporpaMMe Mo XUMHUH 3a 0CHOBY IpUHATHI noJiokeHuss @I'OC COO o paznuuusx 6a30BOro u
yr1yOnE€HHOTO ypOBHEH U3yUEHUSI IPEAMETA.

OcHoBy coaepxaHusi KypcoB «Opranndeckass XuMus» 1 «OO1as 1 HeopraHudeckas
XAMUSD» COCTABIISIET COBOKYITHOCTH TPEIMETHBIX 3HAHWH W yMEHWH, OTHOCAIIMXCS K
0a30BOMY YPOBHIO M3Y4EHHs IMpeaMeTa. JTa CHCTEMa 3HAHUW MOJy4daeT ONIpelesIEHHOE
TEOPETUYECKOE JOIOJIHEHUE, IO3BOJISIIOIIEE OCO3HAHHO OCBOMTH CYLIECTBEHHO OOJIBIINMA
00BéM (pakTonornueckoro Marepuaina. Tak, Ha yrayOJa€HHOM YpOBHE WM3Y4€HHUs INpEAMETa
oOecrieueHa BO3MOYKHOCTb 3HAYUTEJIBHOTO YBEJIWYEHHs] 00BbEMA 3HAHMM O XHMHUYECKUX
AJIEMEHTAaX W CBOWCTBAX MX COEAMHEHUH Ha OCHOBE pAacCIIUpPEHHMs] U YriyOJeHUs
NPEACTaBJICHUN O CTPOCHUH BEIIECTBA, XUMUYECKOHN CBSA3HM M 3aKOHOMEPHOCTSIX MPOTEKAHUS
peaKnuii, pacCMaTPUBAEMBIX C TOYKM 3PEHUS XUMHUYECKOW KHHETHKH W TEPMOJMHAMHUKH.
W3ydyenne nepuoaudeckoro 3akoHa M I[lepuoaudeckoil CUCTEMBI XMMHUYECKHX 3JIEMEHTOB
0a3upyercs Ha COBPEMEHHBIX KBAHTOBOMEXaHMUYECKUX IPEJICTaBICHUSIX O CTPOCHHUM aToMa.
XuMHUYECKasi CBSI3b OOBSCHSETCS C TOYKH 3pPEHHS JHEPreTHYECKHX H3MEHEHHUH Tpu e
o0pa3oBaHMM U pa3pylIEHUH, a TaKXKE C TOYKU 3PEHHUs] MEXaHU3MOB €€ oOpa3oBaHMUS.
W3ydyeHue TUNOB  peakuuid  JOMOJHsSETcs  (OPMUPOBAHUEM  HPEACTaBICHUM 00
AJIEKTPOXMMUYECKUX MPOLECCAX U ANEKTPOJIM3E PaclljlaBOB U pacTBOPOB BellecTB. B kypce
OpPTaHWYECKON XHMMHU TP PACCMOTPEHHUH PEAKIMOHHON CIMOCOOHOCTH COEIMUHEHHI
yIensieTcsi 0co00e BHUMaHHE BOIIPOcaM 00 3JEKTPOHHBIX AP (PeKTax, 0 B3aMMHOM BIHSHUU
aTOMOB B MOJIEKYJIaX U MEXaHU3MaX pPeaKIuil.

Oco0oe 3HaueHHEe UMEET TO, YTO Ha COJEP)KAaHUE KYPCOB XMMUM YII1yOJIEHHOTO YPOBHS
W3yYeHHs IS KIJIAcCcoB ompeaenéHHoro npoduis (TIaBHBIM 00pa3oM Ha UX CTPYKTYpYy U
XapakTep JONOJHEHUH K oOmel cucreMe NpeIMETHBIX 3HAHUM) OKa3bIBAIOT BIIMSHUE
CMEXHBIE TpeAMeThl. Tak, Hampumep, B COJACpKAaHHHM MpEIMeTa s KJIACCOB XHMHUKO-
¢duznveckoro npoduist O6osbinoe 3HaYeHne OyayT UMETh 3JIEMEHTHl YUeOHOTO MaTepualia 1o



obmert xumuu. [lpm m3ydeHum mnpeaMera B JaHHOM Ccliydae akIeHT OyJeT caelaH Ha
OOLIHOCTh METOJOB MO3HAHHUSA, OOIIHOCTh 3aKOHOB U TEOPUN B XUMHUU U B (PU3HKE: aTOMHO-
MOJIEKYJIApHasi Teopusi (MOJIEKYJIsIpHas Teopusi B (U3MKE), 3aKOHBI COXpPAHEHHUS MAaCChl H
SHEpPruH, 3aKOHbl TEPMOJMHAMUKHU, 3JEKTPOJIN3a, MPEACTABICHUS O CTPOCHHUU BEUIECTB U
Ipyroe.

B To xe Bpemsi B coAep)KaHMM MpeaMera ISl KJIacCOB XHUMUKO-OMOJIOIHMYECKOIo
npoduis OosbLIMI yaenbHBIA Bec OyJeT UMeTh OpraHudeckas xumusg. B stom cioydae
MIPEIOCTABISETCS BO3MOXKHOCTh JJisi Oojiee OOCTOSATENHHOTO PACCMOTPEHUS XUMHUYECKON
OpraHu3aliK KJIETKH KaK OMOJIOTMYECKO CHUCTEMBbI, B COCTaB KOTOPOM BXOJSAT, K MPUMEDY,
TaKUe CTPYKTYpHbIE€ KOMIIOHEHTBI, KaK JUMHU/bI, OEJIKU, YTIEBOAbI, HyKIEUHOBbIE KUCIOTHI U
npyrue. Ilpu 3ToM 3HaHUS O cocTaBe U CBOMCTBaX NpEACTaBUTENIEH OCHOBHBIX KJIACCOB
OpPraHMYECKUX BEUIECTB CIyXaT OCHOBOM ISl U3YUYEHUsI CYLIHOCTH IPOLECCOB (POTOCHHTESA,
JbIXaHUS, TUIIEBAPEHHUS.

B nnane gopmupoBaHHs OCHOB HAay4yHOTO MHPOBO33PEHHS, OCBOCHUS OOIIEHAyYHBIX
METOJIOB TO3HAHUS M OIbITA NPAKTUUYECKOTO MPUMEHEHHsS] HAy4dHBIX 3HAHUNW H3ydeHHE
npeaMera «XUMUS» Ha YrIIyOJIEHHOM YPOBHE OCHOBAHO HA MEXKIIPEJAMETHBIX CBS3AX C
yueOHBIMM MpeIMeTaMH, BXOJSIIMMU B COCTaB MpeAMETHbIX oOjacteil «EcrecTBeHHO-
Hay4yHbl€ IpeIMeThl», «MaTemaTuka u nHopmaruka» u «Pycckuil si3pIk U TUTEpaTypay.

[Ipu n3ydyennn yyebHOro npeamera «XUMHs» Ha yriayOJIE€HHOM YpOBHE TakXke, Kak Ha
YpPOBHE OCHOBHOTO U CpenHero ooOmero oOpa3oBanus (Ha 0a30BOM YpOBHE), 3amauei
MEPBOCTENIEHHOW 3HAUYMMOCTH sBJIAeTCA (HOPMHPOBAHME OCHOB HAYKH XHUMHUHM Kak 0OJacTH
COBPEMEHHOT0 €CTECTBO3HAHMSI, IPAKTUUECKON JEesATeIbHOCTH 4YeJlOBeKa M OJHOr0 U3
KOMITOHEHTOB MUPOBOM KyJbTyphl. Pemienue 3Toi 3aaun Ha yriiyOJI€HHOM YPOBHE U3yUEHUS
IpeaMeTa NpeArnoaraeT peaau3auio Takux Leneu, Kak:

e (QopmupoBaHHE  TpEACTAaBIEHUH: O  MaTepUaJbHOM  €JUHCTBE  MHpa,
3aKOHOMEPHOCTSIX M MO3HABAEMOCTH SIBJICHUM IPUPOJIbI, O MECTE XUMUHU B CUCTEME
€CTECTBEHHBIX HayK M €€ Beaylleld poJii B 00ECIeYeHUH YCTOWYMBOIO Pa3BUTHS
YeJIOBEUECTBA: B PEIICHUH MPOOJIEM HKOJIOTHYECKOM, SHEPTeTHUECKOW U TMHUIIEBON
0€30MacHOCTH, B Pa3BUTUM MEJUIIMHBI, CO3JaHUM HOBBIX MAaTE€pUaOB, HOBBIX
MCTOYHUKOB DSHEPruH, B OOECHEUEHUH PALUOHATIBLHOTO MIPUPOJIONOIb30BaHUS, B
(GOpMUPOBAHMU MHUPOBO33PEHUS U OOIIEH KyJbTyphl YEJIOBEKa, a TaKke
HKOJIOTMYECKH OOOCHOBAHHOTO OTHOIIEHHMS K CBOEMY 3JI0POBBI0 M TPUPOIHOMN
cpene;

® (OCBOCHME CHCTEMbl 3HAHWW, JEXKAIMX B OCHOBE XUMHYECKOW COCTaBJISIOLICH
€CTECTBEHHO-HAYYHON KapTUHBI Mupa: (PyHIAMEHTAIbHbIX IOHSTHUH, 3aKOHOB U
TEOpUI XMMHH, COBPEMEHHBIX IMPEACTABICHUI O CTPOEHUHU BELIECTBA HA Pa3HbIX
YPOBHSX  —  aTOMHOM,  HOHHO-MOJIEKYJISPHOM,  HaJMOJIEKYJIIPHOM, O
TEPMOJIMHAMUYECKUX U KHHETUYECKUX 3aKOHOMEPHOCTSX MPOTEKAHUSI XMMHUYECKUX
peakiuii, 0 XMMHYECKOM paBHOBECHM, pAcTBOpax M AMCIEPCHBIX CHCTEMax, 00
00IIMX HayYHBIX IPUHIIMIIAX XUMUYECKOTO ITPOU3BOJICTBA;

e (QopmupoBaHue y OOydYalOLIUMXCS OCO3HAHHOIO IOHUMaHHUs BOCTPEOOBAHHOCTU
CHUCTEMHBIX XUMHYECKMX 3HAHUH IUIsI OOBSCHEHWS KIIFOUEBBIX HJIEH W TmpoOieM
COBPEMEHHOM XHWMHUH, Uil OOBSICHEHHS U MPOTHO3UPOBAHUS SBIECHUMN, MMEIOIINX
€CTECTBEHHO-HAYUYHYIO MPUPOJY; I'PAaMOTHOIO PELICHUS IMPOOJIEM, CBA3aHHBIX C
XUMHUEHN, IPOTHO3UPOBAHUS, AaHAIM3a W OLEHKU C IIO3UIUH 3KOJIOTUYECKON
0€30MacHOCTH NOCIEACTBUM OBITOBOM M NPOU3BOACTBEHHON  J€SATENLHOCTH
YeJ0BEKa, CBSA3aHHON C XWMHUYECKUM IPOU3BOJCTBOM, MCIOJIb30BAaHUEM U
nepepadoTKON BEIIECTB;

e yryOJeHHWe NPEACTaBICHUH O HAyYHBIX METOJaX IO3HaHUS, HEOOXOAUMBIX IS
IPUOOpETEHUsT YMEHUN OpPUEHTHPOBATbCS B MHpPE BELIECTB M OOBSICHEHUS



XUMHUYECKUX ABJICHUN, UMEIOIIMX MECTO B IPUPOJIE, B MPAKTUUECKOU AEATEILHOCTH
¥ TIOBCETHEBHOM >KU3HU.

B mmane peanmzamuu mEpBOOYEPEAHBIX BOCHHUTATEIBHBIX M PA3BUBAIOIIUX (PYHKIIAN
[EIOCTHOM CHCTEMBI CpelHero o0IIero o0pa3oBaHus MU U3y9CHUH MpeaMeTa « XUMHsS» Ha
yIIyOJIEHHOM YPOBHE 0COOYIO aKTyalIbHOCTh MTPUOOPETAIOT TAaKKE IEJN U 3a/1a4H, KaK:

BOCIIUTaHUE YOEXJIEHHOCTH B TMO3HABAEMOCTU SBJICHUN NPUPOJBI, YBaXKEHUS K
MIPOIIECCY TBOPYECTBA B OOJIACTH TEOPETHUYSCKUX W MPHUKIAIHBIX HCCICIOBAHUN B
XUMHH, (DOpMHpOBAHHUE MHUPOBO33PEHUS, COOTBETCTBYIOIICTO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH;

pa3BUTHE MOTHUBAIIMM K OOYYCHHIO W TTO3HAHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO U
CaMOBOCITUTAaHHUIO HA OCHOBE YCBOCHHSI OOIIECYETIOBEUCSCKHUX [ICHHOCTEH;

Pa3sBUTHUC IMO3HABATCJIIbHBIX HWHTCPECOB, HHTCJUICKTYaJIbHBIX u TBOPUYCCKUX
crocoOHOCTE# oOyuaromuxcs, GOpMUPOBAaHUE Y HUX CO3HATEIHHOTO OTHOIICHHS K
caM00Opa30BaHWIO M HEMPEPHIBHOMY OOPa30BaHUIO KaK YCIOBUIO YCHEITHOM
npo¢eCCHOHAIBHOW M OOIIECTBEHHOM JEATEIHhHOCTH, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3JI0POBBIO U MTOTPEOHOCTH B 3/I0POBOM 00pase KU3HU;

¢bopMupoBaHHE€ YMEHHUH M HaBBIKOB PAa3yMHOTO IMPUPOJOINOJIb30BAHMS, PAa3BUTHE
OKOJIOTUYECKOW  KYJIbTYpbl, MpHOOpEeTEeHHe OmbITa  OOIIECTBEHHO-TIOJIE3HON
DKOJIOTHYECKOH JIeATSITHHOCTH.

OO1iee 4Kcia0 YacoB, MPEAYCMOTPEHHBIX JJISl U3YYEHUS XUMHUHM Ha YIiayOJIE€HHOM YpOBHE
cpennero obmero oopasosanusi, coctaiser 204 gacos: B 10 kmacce — 102 gaca (3 yaca B
Heneno), B 11 kimacce — 102 ygaca (3 yaca B HEJEINi0).



COJAEP/)KAHUE OBYYEHUA
10 KJIACC

OPI'AHNYECKASA XUMUA

TeopeTnyeckne 0CHOBbI OPraHUYECKOIl XUMHUH.

[IpenMer W 3HaueHUWE OPraHMYECKOM XUMUHU, NPEICTABICHHE O MHOroo0pasuu
OPraHUYeCKUX COCTUHECHUM.

DJEeKTPOHHOE CTPOEHUE aToMa Yriepojia: OCHOBHOE M BO30YKIEHHOE COCTOSHUS.
BasleHTHBIE BO3MOXHOCTM aromMa yriepoAa. XHMHUYECKas CBA3b B OPraHUYECKUX
coetuHeHusAX. Tumpl rUOpUIM3alMU  aTOMHBIX opOuTanel yriaepoga. MexaHU3MBbI
oOpa3oBaHusl KOBAJEHTHOM CBA3M (OOMEHHBI U  JOHOPHO-aKUENTOpHbIN).  Twumbl
MepeKpPhIBaHUS aTOMHBIX opOuTanei, 6- u m-cBsi3u. OnuHapHas, IBOWHAS M TPOWHAS CBSI3b.
CriocoObl paspbiBa CBsizel B MOJIEKyJax opraHuueckux BemiecTB. lloHatue o cBoOOaHOM
paaukane, Hykjieoduie u AIeKTpoduIe.

Teopust cTpoeHust opraHumdeckux coeauHeHuit A.M. byrinepoBa U coBpeMeHHBIE
IPEJCTaBICHUSI O CTPYKType MOJEKyJd. 3Hau€HUE TEOPUU CTPOEHHUS OpPraHUYeCcKUX
coequHeHUN. MouekynspHble UM CTPYKTypHble (QopMyibl. CTpyKTypHbIE (OPMYIIBI
pa3IMYHBIX BHUJIOB: pa3BEpHyTas, COKpall€HHas, ckeneTHas. M3omepusa. Buasl mzomepun:
CTPYKTYpHasi, MPOCTPAHCTBEHHAas. OJEKTPOHHbIE A(P(EKTbl B MOJEKYIaX OPraHUYECKUX
COoelMHEHUN (MHIYKTUBHBIA U ME30MEPHBIH 3(h(HeKThI).

[IpencraBnenne o  kinaccuukamuu  opraHuyeckux  BemiecTB. [loHsTHE O
¢byHkunoHanbHOW rpymme. [omomorus. ['omosornueckue psanael. Cucremarudeckas
HoMeHKarypa opranuueckux coeauHeHuil (IUPAC) u TpuBuanbHble Ha3BaHUS OTAEIbHBIX
IIPEICTaBUTENEH.

OcoOenHoctn W Kkiaccudukamuss  opraHudeckux  peaknuil.  OKUCIHUTEIbHO-
BOCCTaHOBUTEJIbHBIE PEAKIIMM B OPTaHUYECKON XUMUHU.

DKcrepuMEHTAIbHbIE METObl U3yUEHHS BEIIECTB U UX MPEBPAILEHUI: 03HAKOMJIEHHE C
oOpa3amMu OpraHM4eCcKHX BELIECTB U MaTepHajlaMd Ha UX OCHOBE, OIBITHI 10 IPEBPALLICHUIO
OpraHMYEeCKUX BEIIeCTB IMIpU HarpeBaHuu (IUIaBJieHUWE, OOYIJIMBaHUWE U TOPEHHUE),
KOHCTPYHPOBAaHHME MOJIEIEN MOJIEKYJI OPraHMYECKUX BEIIECTB.

YrieBoaopoanl.

Ankanbl. ['oMosorndeckuit psj| amkaHoB, oOmiast popmysa, HOMEHKIIATYpa U H30MEPHSL.
DNEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYIT aJIKaHOB, SP -THOPUAN3ALIIS ATOMHBIX
opOuTaneit yrieposaa, 6-cBsizb. U3HMYECKUE CBONCTBA ATKAHOB.

XWMHUYECKME  CBOWCTBA  QJIKAaHOB:  pEaKkUMM  3aMEIICHUs,  W30MEpPHU3aLUH,
JeruIpUpOBaHus, HUKIN3aLUU, TUPOJIN3a, KPEeKUHra, ropeHus. [IpeacraBienue o MexaHu3Me
peaknuii paJuKaIbHOIO 3aMEIICHUS.

Haxoxxnenune B mpupoae. CriocoObl MOTyYEeHUST U TPUMEHEHUE aTKAHOB.

Huknoankansl. O6mas ¢popmyia, HOMEHKIaTypa U usomepus. OCOOEHHOCTU CTPOCHUS
U XUMUYECKUX CBOMCTB MalsbIX (I[MKJIONPOIAH, LUKJIOOYTaH) U OOBIUHBIX (LMKJIONEHTaH,
LUKJIOT€KCaH) [UKJI0aaKkaHOB. CrIocOoObI MOMY4YEeHUs U IPUMEHEHHUE IUKIIOAIKAHOB.

Ankensl. ['omoyiormdeckuil psAx  alkeHoB, oOmas Qopmyna, HOMEHKJIATypa.
DNeKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE MOJICKYIT AIKEHOB, SP -IHOPH/M3ALMS ATOMHBIX
opOuraneit yriepona, 6- u n-cBsi3u. CTpyKTypHasi U TeOMeTpUUecKast (LIUC-TPAHC-) U30MEPHSI.
@u3nyecKkue CBOMCTBA aAJKEHOB. XHMHYECKHE CBOMCTBA: PEAKUHUH IPUCOCAUHEHUS,
3aMEIIECHUs B O-TI0JIOKEHWE MPHU JBOMHOM CBA3M, NOJHUMEpU3alUu U OokucieHus. [IpaBuiio
MapkoBHukoBa. KauecTBeHHblEe peakuuu Ha JBOHHYIO CBsi3b. (CrocoObl MOJydyeHUs U
IIPUMEHEHNE AIKEHOB.

Ankanuensl.  Krnaccubpukammst — ankaaueHOB  (COMpsKEHHBIC,  W30JIMPOBAHHEIC,
Kymynupoeantvle). (OCOOEHHOCTH JJIGKTPOHHOTO CTPOCHUS M XUMHUYECKUX CBOMCTB



CONPSDKEHHBIX TUEHOB, 1,2- u 1,4-nmpucoenunenue. [lonmumepuszanmsa cOnpspKEHHBIX AUEHOB.
CriocoOblI nostydeHus: 1 IPUMEHEHUE aJIKaIuEHOB.

Ankunsl. ['omonornueckuil psjx ajJkuHOB, oOmas Qopmyna, HOMEHKJIaTypa u
nzoMepusi. ONEKTPOHHOE M IPOCTPAHCTBEHHOE CTPOCHHME MOJIEKYNl aJIKHHOB, Sp-
rudpuan3aIys aTOMHBIX opouTaneil yriepoja. @usndeckue cBOWCTBA alKUHOB. XUMHUYECKUE
CBOICTBa: peakUMHM MPUCOCAUHEHMs, JTUMEpU3allMM W TpPUMEpU3allUH, OKHUCIICHUS.
KucnorHele CBONCTBAa aJKWHOB, HMMEIOIIMX KOHIIEBYKO TpPOMHYIO CBs3b. KauecTBeHHbIE
peaxkuuu Ha TPOUHYIO CBsA3b. CHIOCOOBI MOTY4YEHUS U IPUMEHEHHE aTKUHOB.

ApomaTtuyeckre yriaeBoJopoasl (apenbl). ['omosornuyeckuil psii apeHoB, oOIias
dbopMyna, HOMEHKJIATypa W H30MepHsl. OJIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOEHUE
MOJIEKYJIbI OeH3oJ1a. PU3nUecKrue CBOMCTBA apeHOB. XMMHUYECKHE CBOWCTBA OEH30J1a M €Tro
rOMOJIOTOB: pEaklUWU 3aMelIeHUs] B OEH30JIbHOM KOJIbLIE W YIJIEBOJOPOJHOM pajHKale,
peakuuu  MPUCOETUHEHMs, OKHCIeHue romoiyioroB  Oenzosa. [IpencraBinenue 00
OpUEHTHUPYIOIIEM JEHCTBUM 3aMeCTUTeNIel B OCH30JIbHOM KOJIbIE Ha NMPUMEpPE aJKUIbHBIX
paavKaioB, KapOOKCUIbHOM, THAPOKCUIBHON, aMUHO- U HUTPOTPYIIbl, aTOMOB TaJOr€HOB.
OcoOeHHOCTH XUMHYECKUX CBOHCTB ctuposia. [lomumepuzanmus crupona. CrocoObl
MOJIy4eHUS U IPUMEHEHUE apOMaTUYECKUX YII€BOA0POIOB.

[Tpuponnsiii ra3. [lonyrasie HedTsHbIe ra3sl. HedTh 1 €€ npoucxoxaenne. KameHnHbli
yrojib U MPOAYKTHI ero nepepaboTku. CrocoObl nepepaboTku He(PTH: MeperoHKa, KPEeKHUHT
(TepMuyeckuil, KaTanuTuyeckuil), pudopmunr, nuponus. IIpoaykTel nepepaboTku HeDTH, UX
[IPUMEHEHHE B IPOMBIIIJIEHHOCTH U B OBITY.

I'enernyeckast CBSI3b MEXAY pPa3IMYHBIMU KJIACCAMU YTJIE€BOA0POJIOB.

DNEKTPOHHOE CTPOEHHME TaJOr€HIIPOM3BOJHBIX YIIIeBOJIOPOAOB. Peakuuu 3amenieHus
rajJloreHa Ha TUJIPOKCOTPYIIY, HUTPOIpPYyNIy, LUAHOTPYNNy, aMUHOrpymnmy. JlelicTBue Ha
raJIOTEHIIPOU3BOJHBIE BOJHOTO M CIHUPTOBOTO pacTBopa wEnouyn. BzaumonelictBue
JUTaJIOTEHAIKAaHOB C MarHueM U IUHKOM. IIoHATHE 0 MeTalI0OpraHNYecKUX COETUHEHMSIX.
Hcnonb30BaHuE TrajoreHNpPOU3BOAHBIX YIJIEBOAOPOJOB B OBITY, TEXHHKE M IpPHU CUHTE3E
OpraHUYECKUX BEIIECTB.

OKCNEepUMEHTAIbHbBIE METOJIbl U3Yy4YEHHUS BEIECTB W HX MPEBPALLEHUI: H3yuyeHue
(¢u3NyeCcKuXx  CBOMCTB  YIJ€BOAOPOJOB  (pacTBOPUMOCTh), KadeCTBEHHBIX  pPEaKLMM
YIJIEBOJAOPOJOB pa3IMYHbIX KJaccoB (oOeciBeunBaHWe OpOMHOW WM HMOAHOW BOJBI,
pacTBOopa MepMaHraHata Kajius, B3aUMOJEWCTBHE alleTWIEHA C aMMHAuHbIM pPacTBOPOM
okcuna cepebpa(l)), kauecTBeHHOE OOHApYKEHHE YIJepoJa W BOJIOPOJAa B OPraHUYECKUX
BEIIECTBAX, MOJYyYEHHE 3TUIEHA U HM3Y4YEHHUE €ro CBOWCTB, O3HAKOMIIEHHE C KOJUIEKIUSMU
«Hedtb» m «Yromp», ¢ oOpasnamu IutacTMacc, KaydyKOB U PE3HHbI, MOJEIHPOBAHUE
MOJIEKYJI YTJIEBOIOPOJOB U rajOr eHIIPOU3BOIHBIX YIIIEBOJOPOIOB.

Kucnopoacoaep:kamue oprannyecKue coeiMHeHusl.

[IpenenbHble ogHOAaTOMHBIE cnUpThl. CTpoeHHe MOJEKyn (Ha NMpUMepe MeTaHona U
sraHona). ['omonoruueckuit psn, oOmas ¢opMyna, H30MepHsi, HOMEHKIaTypa U
kjaccuukanus. Puznyeckre CBONCTBA MpeEENbHBIX OJHOATOMHBIX CIUPTOB. BomopoaHsie
CBA3M MEXJy MOJIEKYJIaMU CHUPTOB. XHUMHUYECKHE CBOWCTBA: pEakUUU 3aMEIIEHHUs,
JEerupaTtaluy, OKHUCIEHUS, B3aUMOJEHUCTBHE C OPraHM4eCKMMM M HEOPraHMYECKUMU
kuciaoraMu. KadecTBeHHas peakuus Ha OJHOATOMHBIE CHUPTHL. JleWicTBUME 3TaHOIA U
METaHOJla Ha OpraHu3M yenoBeka. CrnocoObl MOMY4E€HUS U TNPUMEHEHUE OJIHOATOMHBIX
CIIUPTOB.

[Tpocteie »¢upbl, HOMeHKIaTypa u u3oMepus. (OcoOEHHOCTH (U3WYSCKUX U
XUMUYECKUX CBOMCTB.

MHoroaToMHbl€ CIIUPTHI — 3TUJICHIIMKOIb U TaulepuH. OU3nueckue u XuMUYECKUE
CBOMCTBA: pEaklMM 3aMELICHUs, B3aUMOJICHCTBUE C OPraHMYECKUMU U HEOPTaHUYECKUMU
KHCJIOTaMH{, KaueCTBEHHAs peakluss Ha MHOroaroMHble cnupthl. llpencraBienue o



MEXaHHU3ME peakluil HYKICO(QMIbHOTO 3amenieHus. JlelicTBUe Ha OpraHu3M 4YesloBeKa.
CriocoOblI MosTydeHus: 1 IPUMEHEHNE MHOTOATOMHBIX CITUPTOB.

®enon. CTpoeHHE MOJEKYJbl, B3aUMHOE BIUSHUE THUAPOKCOTPYHIBI U OEH30JIBHOTO
aapa. ®usnyeckue cBoicTBa (eHosa. OCOOEHHOCTM XUMHUYECKHX CBOICTB (eHona.
KauectBennsle peakuuun Ha ¢eHos. TokcuyHocTh QeHona. CrnocoObl MHOMydeHUS] U
npumeHenue ¢enosa. Genondpopmanbaeruiias cMoJa.

KapOoHusnbHble COEAMHEHUST — aNbAETUIbl U KETOHBI. OJEKTPOHHOE CTPOCHHUE
KapOOHWIbHOU rpynmnbl. ['oMosiornyeckue psiibl anbIerujioB U KETOHOB, oOuias ¢opmyia,
n30Mepus U HOMeHKJaTypa. dusnueckne CBOWCTBA alNbJCTHIOB U KETOHOB. XUMHYECKHUE
CBOMCTBa QJIbJETHJIOB W KETOHOB: peakuu mpucoeauHeHus. OKHCIEHUE aibJIeruioB,
KayeCTBEHHbIE pEaKUUu Ha ajbaerujabl. CrnocoObl MOJy4eHHUs] U MIPUMEHEHHUE allbJETU0B U
KETOHOB.

OnHOOCHOBHBIE NpeeNbHbIE KapOOHOBBIE KUCIOThI. OCOOEHHOCTH CTPOEHUSI MOJIEKYJI
KapOOHOBBIX KHUCIOT. M3oMepuss u HoMeHkiIaTypa. Pusnueckue CBOMCTBA OJHOOCHOBHBIX
npeleabHbIX KapOOHOBBIX KHUCJIOT. BogopojaHble cBsi3u Mexay MOJEKyJaMu KapOOHOBBIX
KHUCIOT. XMMHYECKHUE CBOMCTBA: KUCIOTHBIE CBOWCTBA, peaklus 3TepUPHUKALUU, PEAKIUU C
ydacTUEeM YIJeBOJOpPOJHOro paaukana. OcCOOEHHOCTH CBOMCTB MYpPaBbHUHOM KHCIOTHI.
[lonaTe O mNPOM3BOMHBIX KApOOHOBBIX KHUCIOT — CJIOXHBIX 3¢upax. MHoroobpasue
KapOOHOBBIX KHUCIOT. OCOOEHHOCTH CBOMCTB HENPEAETbHBIX U apOMaTHUYECKUX KapOOHOBBIX
KHUCJIOT, TUKAapOOHOBBIX KHUCIOT, T'MJIPOKCHUKAapOOHOBBIX KHUCIOT. IIpencraButenu BbICHIMX
KapOOHOBBIX KHUCIIOT: CT€apUHOBas, MAJIbMUTUHOBAS, OJIEMHOBASI, JUHONE8As, JUHOTIEHOBAS
KUCcI0Thl. CrocoObl NOTYYEeHUs U IPUMEHEHHE KapOOHOBBIX KUCIIOT.

Cnoxusie 2¢upsl. ['omonoruueckuit psi, 061mast popmysia, U30Mepusi © HOMEHKJIATYpa.
PuU3NYECKUE U XUMUYECKUE CBOMCTBA: THIPOJIN3 B KUCIION U MIETOYHOM Cpelie.

Kupsl. Ctpoenue, puzndeckre 1 XMMHYECKHE CBOMCTBA JKUPOB: TUIPOIN3 B KUCION U
meno4yHoit cpeae. OCOOEHHOCTH CBOWCTB KHPOB, COJAEPKAIIMX OCTATKU HEIMpeneabHBIX
AKHUPHBIX KUCIOT. JKUpbI B ipupoe.

MBUT4 KaK COJH BBICIINX KapOOHOBBIX KHCIIOT, HX MOIOIIEe JICHCTBHE.

OO6mast xapakTtepucTuka yriieBojaoB. Kiaccuduxamus yrieBogoB (MOHO-, IU- H
noJiucaxapuibl). MoHOcaxapuasl: TIIOKO3a, (pPyKTO3a, rajakro3a, pubo3a, Ae30Kcupubo3a.
@dusnyeckue CBOWCTBA M HaxoxJaeHune B npupone. dorocuHTe3. XUMHUYECKHE CBOWCTBA
[JIIOKO3Bl:  PEAKIMM € Y4YaCTHUEM CHUPTOBBIX M albJErMAHOM TIpyNN, CIOUPTOBOE U
MOJIOYHOKHUCJI0€ OposkeHue. [lpumeHeHHe TIIOKO3bI, €€ 3HAueHUE B >KU3HEAEATENbHOCTU
opranusMma. Jlucaxapuipl: caxapo3a, ManbTo3a U JIakTo3a. BoccraHaBinuBarouiye u
HEBOCCTAaHABJIMBAOIIME aucaxapuisl. ['uaponns aucaxapuaos. Haxoxnenue B mpupone u
npumeHenue. [lonucaxapuapl: Kpaxmai, TJIMKOT€H U 1eitoi03a. CTpoeHne MakpoMOJIEKY
KpaxMmaja, TJIMKOreHa W LeJUlrosio3bl. PU3MYecKre CBOMCTBA Kpaxmaja U LEJUII0JIO3bI.
XHUMHUYECKHE CBOMCTBA KpaxMmaia: THAPOJIN3, KAYECTBEHHAs PeakUus ¢ NOAOM. XHUMHUYECKUE
CBOWMCTBA IICJUTIONIO3BI: THAPOJIM3, TNOdXydeHHe »d¢GupoB 1emwtono3sl. llonstue 00
HCKYCCTBEHHBIX BOJIOKHAX (BHUCKO3a, alleTaTHbBIN HIENK).

OKcrepuMEHTAJIbHbIE METO/Ibl U3YUEHUS BEILIECTB U UX MPEBPAILECHUN: PACTBOPUMOCTh
Pa3IUYHBIX CIIUPTOB B BOJE, B3aUMOJICHCTBUE 3TAHOJIA C HATPUEM, OKHMCIEHUE ITUIIOBOIO
cIupTa B ajpAEry]] Ha pacKajl€HHOM MEIHOW IPOBOJIOKE, OKUCIEHHWE STHJIOBOTO CIHMpTa
JUXPOMATOM Kaiusl (BO3MOXHO HCIOJIb30BaHUE BUAEOMATEPUAIOB), KAUECTBEHHbBIE PEAKIIUU
Ha anpaerunsl (¢ ruapoxcunom muammuHcepeOpa(l) m ruapoxcumom meau(ll)), peakums
ruepuHa ¢ rugpokcugom Meau(Il), xumuueckue cBoiicTBa pacTBOpa YKCYCHOM KHUCIIOTHI,
B3aMMO/ICIICTBUE pacTBOpa INIOKO3bI ¢ ruapokcuiom meau(ll), B3aumoneiicTBue kpaxmania ¢
MOJIOM, PEIICHHE IKCIEPUMEHTAIBHBIX 3a/1a4 10 TeMaM «CriupTsl U (heHob», «KapOoHOBBIE
KUCHOTHI. Cl0KHBIE 3(PUPBD).

A3oTcoaepxkanie OpraHu4ecKue coeJUHeHHusl.



AMuUHBI — oOpraHdyeckue Npou3BoAHble ammuaka. Kiaccudukanuss aMHHOB:
anudaruyeckue MU apoMaTUYECKHe;, IEepBUYHbIE, BTOpPUYHBIE M TpeTuuyHble. CTpoeHue
MoJIeKyI, o0miast popMysa, M30MepHs, HOMEHKIIaTypa U (pu3ndeckue cBoiicTBa. XMMUUECKOE
CBOMCTBa anmu(paTUUECKUX aMHUHOB: OCHOBHBIC CBOWCTBA, aJKWJIMPOBAHUE, B3aMMOJICHCTBHE
MEPBUYHBIX aMUHOB C a30TUCTON KUCIO0TOMN. COMM alKUIaMMOHHSI.

AHWIMH — TpeICTaBUTENb aMUHOB apoMatuyeckoro psaa. CTpoeHue aHUIIMHA.
B3aumHoe BiusiHUE TPYIT aTOMOB B MOJIeKyJie aHWIHHA. OCOOEHHOCTH XUMUYECKUX CBOMCTB
anwnuHa. KauecTBeHHble peakuuu Ha aHWIMH. CnocoObl MOJy4eHHS W TpPUMEHEHUE
anuparnyecknx aMuHoB. [lonyyeHrne aHnIMHA U3 HUTPOOEH3011a.

Amunokucnotel. Homenkmarypa u uszomepus. OTthenbHble TPEACTaBUTEIN O
AMUHOKMCIIOT: TIJIMIUH, ajaHuH. PU3M4ecKue CBOWCTBA AMHUHOKMCIOT. XHWMHYECKHE
CBOMCTBAa aMHUHOKHCIOT Kak aM(OTEpHbIX OpPraHUYECKUX COEIMHEHUH, peaKuus
MOJIMKOHJIEHCAllMK, 00pa3oBaHue NMENTUIHON CBsI3U. buosornyeckoe 3HaueHUE aMUHOKHCIIOT.
CuHTe3 U TUJIPOIN3 NENTU IOB.

benku kak nmpuponassie nonumepsl. [lepBuuHas, BTOpUYHAs M TPETHYHAs CTPYKTypa
0enkoB. XMMHUYECKUE CBOMCTBA OEJIKOB: TUIIPOJIM3, J€HATYpalus, KaUeCTBEHHbIE PeaKlIU1 Ha
Oenku.

OKCrepUMEHTAIbHbIE METOJbl M3Y4YEHUs BEIIECTB M UX IPEBPALLEHUIl: pacTBOpPEHUE
OenKoB B BOJIE, JIeHaTypalus O€IKOB IPU HarpeBaHUM, LIBETHbIE pEaKMu Ha OEJIKU, pelIeHue
AKCIEPUMEHTAJIBHBIX 337ad MO TeMaM «A30TCOJeprKallle OpPraHu4YecKHe COETUHEHUS» U
«Pacnio3HaBaHue OPraHMYECKUX COCTUHEHUI.

BricokomosieKy IS pHBbIE COCAUHEHUS.

OcCHOBHbBIE MOHATHSI XUMUU BBICOKOMOJIEKYJISIPHBIX COEIUHEHHUI: MOHOMEp, HOJUMED,
CTPYKTYpHOE 3BEHO, CTENE€Hb MOJIUMEPU3ALNU, CPEIHAS MoJeKynspHas macca. OCHOBHbIE

METOABl  CHHTE3a  BBICOKOMOJIEKYJSIPHBIX  COCIMHEHMM  —  IOJMMepu3anus |
MTOJIMKOHACHC AU

[Tonumepusie MaTepHabl. IInactmaccel (monuaTUIIEH, ITOJIUTIPOIIUIIEH,
ITOJIMBUHUJIXJIOPHI, MTOJINCTUPOJL, MOJIMMETHJIMETAKPHIIAT, MOJINKapOOHATHI,

noJIMATUIIeHTepedTanaT). Y THin3anus U nepepaboTka IiacTHKa.

DOnacToMepsl: HaTypalbHBIH KaydyK, CHHTETHYeCKHE Kayuyku (OyTaaueHOBBIMH,
XJIOPOIIPEHOBBIH, U30MIPEHOBBIN) U CUIMKOHBI. Pe3nHa.

Bosokna: HaTypasibHbIE (XJIOIOK, IIEPCTh, MIENK), ICKYCCTBEHHbIE (BUCKO3a, alleTaTHOE
BOJIOKHO), CHHTETUUYECKHE (KalpOH U JIaBCaH).

[Tomumepsl  crienManbHOTO Ha3HA4YeHUS (TedIIOH, KEBJIap, AIIEKTPOMPOBOISIINE
MOJIMMEPBI, OMOpa3yiaraeMble MOJUMEPHI).

OKcrepuMeHTAJIbHbIE METObl M3YUEHUS BEIIECTB U UX MPEBPAILCHUI: 03HAKOMIIEHHUE C
o0pa3laMu NPUPOJHBIX U HMCKYCCTBEHHBIX BOJIOKOH, IIJJaCTMAcC, Kay4dyKOB, pELIECHUE
AKCIEPHUMEHTAIbHBIX 33a4 Mo TeMe «Pacro3HaBaHue M1acTMacc U BOJIOKOH.

Pacuérnble 3anaun.

Haxoxxnenne MOJEKyIsipHOH (HOpMybl OpPraHHYECKOro COEJMHEHHUS MO0 MacCOBBIM
JIOJIIM  DJIEMEHTOB, BXOJSIIMX B €ro COCTaB, HaXO0XKJIEHUE MOJEKYIIpHOU (HopMyIibl
OpPraHMYECKOro COEIMHEHUs Mo Mmacce (00bEMy) MPOIYKTOB CrOpaHus, MO KOJUYECTBY
BemiecTBa (Macce, 00bEMY) MPOYKTOB PEAKIIMU H/WIIM UCXOJHBIX BEIIECTB, YCTAHOBIICHUE
CTPYKTYpHO# (pOpPMYJIBI OPraHUYECKOTO BEIIECTBA HA OCHOBE €r0 XUMHUYECKUX CBOICTB WIIH
CIOCOOOB TOJYYEHMsI, ONPEIENIEHUE JO0JIM BbIXOJA IMPOJAYKTa PEaKLUUU OT TEOPETUUYECKU
BO3MOYHOTO.

MexnpeaMeTHbIE CBSI3H.

Peanu3zanus MexnpeqMeTHbIX CBsI3€i NpU U3y4eHUH opraHudeckoi xumuu B 10 kinacce
OCYILIECTBIISICTCS Yepe3 MCIOJIb30BaHUE KaK OOIIMX eCTeCTBEHHO-HAYYHBIX MOHSATHHA, TaK U
HNOHATHM, IPUHATHIX B OT/EIbHBIX MPEAMETAX €CTECTBEHHO-HAYYHOTO 1MKJIA.



OO1ue ecTecCTBEHHO-HAay4YHbIE MOHATHS: SIBJICHHE, HAY4HbIN (DaKT, TMIOTE3a, Teopus,
3aKOH, aHaJM3, CUHTE3, Kiaccuukauus, HaOIIOJEHNUE, U3MEPEHUE, DKCIIEPUMEHT, MOJIENb,
MOJIETUPOBAHUE.

®usmka: marepus, aToM, 3JIEKTPOH, IPOTOH, HEWTPOH, MOJIEKYJa, HYHEPreTHUYECKHUU
YpOBEHb, BEILIECTBO, TEJI0, 00BEM, arperaTHOE COCTOSIHUE BELIECTBA, (pU3HUecKue BEIIUYUHBI,
€IMHULIbI U3MEPEHHU S, CKOPOCTb, SHEPTHUS, Macca.

buonorus: KJIETKa, OpraHu3M, DKOCHUCTEMA, ounocdepa, MeTa00IN3M,
HACJIE/ICTBEHHOCTb, aBTOTPO(HBIA U reTepoTpoHbII TUIl TUTaHUs, OpoxkeHUe, (POTOCUHTES,
JbIXaHue, O€JKH, YTJI€BOAbL, )KUPbI, HYKJIEMHOBBIE KUCIOTHI, (PEPMEHTHI.

['eorpadus: nose3Hble HCKOMAaeMble, TOILIUBO.

TexHonorusi: NUILEBbIE NPOAYKTHI, OCHOBBI pAaIlMOHAIBHOIO IHUTAHUS, MOIOIIHE
CPEJCTBA, MaTepUalIbl U3 UICKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KIIACC

OBIIAS U HEOPTAHUYECKAS XUMMUSA

Teoperuyeckne 0OCHOBbI XMMHH.

Atom. CoctaB aTOMHbBIX saep. Xumuueckuil osnemeHT. M3otombl. Crpoenue
AJIEKTPOHHBIX 000JI0YEK aTOMOB, KBAHTOBBIEC YHCIIA. DHEPreTUUECKUE YPOBHHU U MOJYPOBHHU.
AtomHubple opOutanu. Knaccuduxanus XUMHUYECKUX BJIEMEHTOB (s-, p-, d-, f-amemeHTsI).
Pacnipenienenre 31€KTPOHOB MO AaTOMHBIM OpOUTAISIM. DJIEKTPOHHbIE KOH(PUTYpallud aTOMOB
AJIEMEHTOB TNEPBOrO—4ETBEPTOrO IMEPHOJOB B OCHOBHOM M BO30YXJIEHHOM COCTOSIHUH,
ANIEKTPOHHBIE KOH(PUTYpALIUU HOHOB. DJIEKTPOOTPUIATENBHOCTD.

Ilepnoanueckuit 3akoH u Ilepuonnueckas cuctema XuUMHUYeCKux snemeHToB JI.U.
MenneneeBa. CBsi3b NEpUOAMYECKOTO 3akOoHa U llepuoanueckod CHUCTEMBl XUMHYECKUX
AJIEMEHTOB C COBPEMEHHOM TEOpPHEH CTPOEHUS aTOMOB. 3aKOHOMEPHOCTH U3MEHEHHsI CBOWCTB
XHUMHYECKHX AJIEMEHTOB M 00Pa3yeMbIX MUMHU MPOCTHIX M CIOKHBIX BEIIECTB IO TPYIIaM U
nepuojam. 3HaueHue nepuoanyeckoro 3akona /.M. Menneneesa.

XuMHUYecKas CBsA3b. BUIbI XUMUYECKON CBSA3M: KOBAJICHTHAs, MOHHAs, METAJUIMYECKAsl.
MexaHu3mMbl 00pa30BaHUSl KOBAJEHTHOW CBSI3M: OOMEHHBIM W JIOHOPHO-aKLENTOPHBIN.
OHeprust U AnuHa CBs3U. [lONSIPHOCTH, HANpPaBIEHHOCTh M HACBIIIAEMOCTb KOBAJIEHTHOMN
cBs3u. KparHble cBsa3u. BonoponHas cBsi3b. MeXMONEKYIIpHbIE B3aMMOIECUCTBUS.

BaneHTHOCTh M BajeHTHbIE BO3MOXHOCTU aToMOB. CBS3b 3JIEKTPOHHOM CTPYKTYpBI
MOJIEKYJI C MX F€OMETPUYECKUM CTPOECHUEM (HAa NMPUMEpPE COEAMHEHUN 3JIEMEHTOB BTOPOTO
nepuoaa).

[IpencraBieHre O KOMIUIEKCHBIX coeAuHEHUAX. CocTaB KOMIUIEKCHOTO HOHa!
KOMILJIEKCOOOpa3oBarTenb, JIMTaHAbl. 3HAYEHHE KOMIUIEKCHBIX coenuHeHud. llonstue o
KOOPAMHAIMOHHON XUMUH.

BemectBa MOJEKYJISIPHOIO M HEMOJIEKYISIPHOTO CTPOEHHA. THUIIBI KpPUCTAIUIMYECKUX
pEIETOK (CTPYKTYp) U CBOICTBA BEILIECTB.

[TonstTue o gucnepcHbix cucteMax. MctuaHble pactBopbel. [lpencraBienue o
KOJUIOMHBIX pacTBopax. CrnocoObl BbIpaK€HUS KOHLEHTPALMU PACTBOPOB: MaccoBas IO
BEII[ECTBA B pACTBOPE, MOJISIpHAsl KOHIEHTpanus. HachlleHHbIE 1 HEHACBILEHHBIE PACTBOPHI,
pacTBOpuMOCTh. KpucTtamoruaparsl.

Knaccudukamnust 1 HOMEHKIaTypa HEOPraHMYECKUX BEIIECTB. T pHBHAIbHBIC HA3BAHUS
OTZACIIBHBIX MPEICTAaBUTENICH HEOPTraHNYECKUX BELIECTB.

Krnaccupukanust XUMUYECKUX PEAaKIUH B HEOPraHWYECKOW W OPraHMYECKOW XHMHHU.
3aKOH COXpaHEHHMSI MacChl BELIECTB; 3aKOH COXPAaHEHUs U MPEBPALICHUS SHEPIUM IPU
XMMHUYECKUX peakuusx. TemnoBble 3(pQexTsl XUMHYECKUX peakuuil. Tepmoxumuueckue
YpaBHEHUS.



CkopocTh XMMHUYECKOM peakuuu, €€ 3aBUCUMOCTb OT pa3Iu4HbIX (PAKTOPOB.
I'omoreHHsIe ¥ reTeporeHHble peakuu. Katanus n katanns3aTopsl.

OOpatumble U HeoOpaTuMble peakuu. XuMUYeckoe paBHoBecue. KoHcTaHTa
XUMHYECKOTO paBHOBecHs. DaKTOphl, BIUAIONINE HA MOJOXKEHHUE XUMUYECKOTO PAaBHOBECHS:
TEeMIIepaTypa, AaBJI€HUE M KOHLIEHTPALMU BEIIECTB, y4acTBYIOIIUX B peakuuu. [Tpunuun Jle
[[Tarense.

OnexTponutruueckas auccormanus. CuiibHble U ciabble 3JeKTpoiauThl. CreneHb
muccounanuu. Cpeaa BOJHBIX  pacTBOPOB:  KHUCIOTHAs, HEWTpalibHas, LIEJIOYHAs.
Bonopoausriit mokazarens (pH) pactBopa. ['mnponms coneit. Peakiin noHHOro oOMeHa.

OKHCANTENBbHO-BOCCTAHOBUTENbHBIE peakiuu. CTeneHb oKuciaeHus. OKHUCIUTENb U
BOCCTaHOBUTENb. [Ipoliecchl OKMCIIEHHS W BOCCTAaHOBJIEHHUA. BaHeilline okucIuTeNn U
BOCCTaHOBUTEIH. MeTOJ| 3JIEKTpOHHOro OanaHca. DJIEKTPOJIU3 PAcTBOPOB M pPacIllaBOB
BEILECTB.

DKCIepUMEHTAIbHBIE METOJIbl M3YYEHHUs BELIECTB W MX IPEBpallleHUl: pas3ioKeHue
MEPOKCHJIa BOJOPOJAA B MPUCYTCTBUM KaTaliu3aTopa, MOJIEIU KPUCTAJUIMYECKUX PEIIETOK,
IIPOBEJIEHUE pEeaKUUid HOHHOrO OOMEHa, ONIpENENIEHUE Cpebl PacTBOPOB C IOMOIIbIO
MHIMKATOPOB, U3YUYEHUE BIUSHUS PA3IMUHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKOH PEeaKInu 1
M0JIOKEHUE XMMHUYECKOTO PaBHOBECHS.

Heoprannueckass xumus.

[Tonoxxenne HemetauioB B llepuogumdeckod cucrteme XUMHU4YECKUX 3nemeHToB JI.U.
MenneneeBa U OCOOCHHOCTH CTPOEHHUs WX aToMOB. (DU3MYECKHE CBOMCTBA HEMETAILUIOB.
Annotponusi HeMeTa/uIoB (Ha MpUMeEpe KUCI0poaa, ceprl, pochopa u yrieponaa).

Bonopon. Ilonyuenue, pusnyeckue U XUMUYECKUE CBOMCTBA: PEAKIMK C METaNIaMU U
HEMETANIaMH, BOCCTAHOBUTEbHBIE CBOMCTBA. ['uapuabl. TOMIMBHBIE JIEMEHTHI.

I"anorensl. Haxoxxenue B npupojie, crocoObl MOIy4eHUs, GU3NUECKUE U XUMUYECKUE
cBoiicTBa. ['anoreHoBonopoabl. BaxkHelire KUCIOpOACOACPKAIINE COCTUHEHNS TaIOT€HOB.
JlaGopatopHble U IPOMBILUIEHHBIE CIIOCOOBI MOTYUYEHHsI raJloreHoB. [IpruMeHeHne raioreHoB
Y UX COCIMHEHUM.

Kucnopona, o3oH. JlaboparopHble 1 MPOMBILIUIEHHBIE CIIOCOOBI MOJIYYEHUS KUCIOPOAA.
dusnyeckue M XUMHUYECKHE CBOWCTBA W IPHUMEHEHUE Kuciaopojga M o3oHa. Okcuabl U
MEPOKCH/IBI.

Cepa. Haxoxnenuwe B mpupoje, CHOCOOBI TMOJNY4YCHHS, (PU3NUYECKUE M XUMHUYECKHE
cBoiictBa. CepoBogopo, cymbduasl. Okxcun cepoi(IV), okcua cepri(VI). Cepructas u cepHast
KHCIOTBI M uX cojiu. OCOOCHHOCTH CBOWMCTB CEpHOM KHUCHOTHL. [Ipumenenue cepel u e€
COCVHEHU .

Azor. HaxoxzaeHue B HpHUpoje, CIOCOOBI MOTY4YEHUs, (PU3NUECKUE M XUMHUYECKHE
cBoicTBa. AMMMaK, HUTpUAbL. OKCHIBI a30Ta. A30THCTas U a30THAsl KUCJIOTHl U UX COJIH.
Oco0eHHOCTH CBOWCTB a30THOM KHCHIOTHI. [IprMeHeHne a3oTa u ero coeinHeHU. A30THbIE
yao0peHus.

®ochop. Haxoxaenue B mpupoje, crnocoObl MoaydeHus, GU3NIECKue U XUMUYECKUE
cBoiictBa. Dochuasl u Pochun. Oxcuasl docdopa, dochopHas kuciora u €€ COJu.
[Tpumenenne pocdopa u ero coeauaenni. ochopHeie ynoOpeHus.

VYrnepon, HaxoxiaeHHUe B Tpupojae. AIOTpornHbie Moaudukanuu. Duznyeckue u
XMMHUYECKHUE CBOMCTBA MPOCTHIX BELIECTB, 00pa3oBaHHbIX yriaeponoM. Oxcua yriepona(ll),
okcun yraepona(IV), yronpHas kuciora u €€ coyid. AKTUBHPOBAHHBIA yrojb, aicopOIus.
Oymiepensl, rpadeH, yriaepoaHble HaHOTPYyOku. [IpuMeHeHHe MPOCThIX BEIIECTB,
00pa30BaHHBIX YIIIEPOJIOM, U €r0 COETMHEHUI.

Kpemnuii. Haxoxaenue B npupoje, crocoObl MoinydyeHus, (PU3nueckue 1 XuMU4ecKre
cBoiictBa. Okeun kpeMuusa(IV), kpemHueBas kucinora, cunukatel. [IpuMeHeHne KpeMHUS U
ero coenquHeHui. CTEKIO0, €ro MoJIy4eHue, BUIbl CTEKIIA.



[lonoxenne w™eramuioB B Ileprogudeckoil cHCTEME XUMHYECKHX DJIEMEHTOB.
OCOOEHHOCTH CTPOCHUS AJIEKTPOHHBIX O000JI0YEK aTOMOB MeTaioB. OOmme ¢uznueckue
cBOIicTBa MeTauIoB. [IpuMeHeHne MeTamuioB B ObITY U TexHUKe. CIijIaBbl METAJIOB.

DNEeKTPOXUMHUYECCKUN psifl HampspkeHwid MetauioB. OOmme CcrnocoObl MOTydeHUs
METAJUIOB: THUAPOMETALIYPIUs, NUPOMETALIYpPIrHs, 3yekTpoMeramtyprusd. [lonarue o
KOppo3uu MeTauioB. CriocoObI 3aIUTH OT KOPPO3HH.

Obmras xapakrtepuctuka mMetauioB [A-rpynnel [lepuoauueckoit cucTeMbl XUMHUUECKUX
aneMeHToB. Hatpuii u xkanuii: mnonydeHue, QuU3MYECKME U XUMHYECKHUE CBOMCTBA,
MIPUMEHEHHE IIPOCTHIX BEIIECTB U UX COETUHEHUM.

O6mras xapakrepuctruka MetamioB [IA-rpynms! [leprouueckoii cucTeMbl XUMHUECKUX
AJIEMEHTOB. MarHuii W KanbLMii: MoJydyeHHe, (QU3UYECKHMEe W XHMUYECKHUE CBOMWCTBA,
IPUMEHEHHE MPOCThIX BellecTB W UX coenuHeHud. JKEcTKocTh BOABI M CIOCOOBI €€
YCTpaHEHHS.

AnroMuHUN: MoydeHue, Gru3nuecKue i XMMUYeCKHe CBOMCTBA, MPUMEHEHHE IIPOCTOrO
BEIIIECTBA U €ro coenuHeHn. AM(OTEpHBIE CBOWCTBA OKCHUIA M THUIPOKCHIA ATIOMUHHS,
TUAPOKCOKOMIUIEKCHI AJTFOMUHMUS.

OOmas xapakTepucThka MeTamioB 1nodounsix noarpynn (b-rpynm) Ilepuoanueckoit
CUCTEMbI XUMHUYECKUX IIEMEHTOB.

dusznyeckue W XUMHUYECKHE CBOWCTBA XpomMa M ero coeauHeHud. OKCHUABI H
ruapokcuabl xpoma(ll), xpoma(Ill) u xpoma(VI). XpomaTsl U 1UXpomMaThl, ©X OKUCIUTEIbHbIE
cBolicTBa. [lonydeHue u npuMeHeHne Xpoma.

@u3znyeckue W XMMHUYECKHME CBOMCTBA MapraHiia M €ro COeIMHEeHMH. Baxueimmne
coenuHenuss Mapranua(ll), mapranna(IV), mapranna(Vl) u mapranna(VII). Ilepmanranar
KaJInsl, €r0 OKUCIIUTEIbHBIE CBOMCTBA.

dusnyeckue M XUMUYECKHE CBOMCTBa Kene3a M ero coeAuHeHui. OKcuppl,
ruapokcuabl u conu xenesa(ll) m xeneza(Ill). [lomyuenne u mpuMeHeHHE Kele3a M €ro
CILIaBOB.

®u3nyeckue M XHMHUYECKHE CBOMCTBA Meau M €€ coeauHeHuidl. [lomydenne wu
IIPUMEHEHNE MEJIU U €€ COCTMHEHHM.

[{uak: momydeHue, (pu3MYeckne W XUMUYECKHE CBOWCTBA. AMQOTEpHBIE CBOWCTBA
OKCUJa WU THAPOKCHAA IUHKA, THMAPOKCOKOMIUIEKCHl HUHKA. [IpuMeHeHuWe LUHKAa U ero
COCVHEHU .

OKCHEepUMEHTAIbHbIE METOJIbl W3Yy4YEHHUS BEIECTB W HX MPEBPALLEHUI: H3yuyeHue
00pa3IoB HEMETAIOB, TOpeHUEe cephl, Pocdopa, kene3a, MarHusl B KUCIOPOJE, U3YUCHHE
KOJUIeKIMH «MeTajuibl M CIUIaBbl», B3aWMOJEWCTBUE WIEJIOYHBIX U LIEIIOYHO3EMEIbHBIX
METAJIJIOB C BOJIOM (BO3MOYKHO MCIOJIb30BaHUE BUIEOMATEPUAIIOB), B3aUMOICHCTBUE IIUHKA U
JKele3a C pacTBOpPAMM KHMCIIOT M IIEJIO0YEH, KaYeCTBEHHBIC PEaKIMU HAa HEOPraHU4eCKUe
AQHUOHBI, KATUOH BOJOPOJia U KATHOHBI METAJUIOB, B3aUMO/IEHCTBUE TUAPOKCUIOB ATFOMUHUS
Y [IMHKA C PACTBOPAMHU KHUCJIOT M LIEJIOYEH, PEIICHNE SKCIEPUMEHTAIBHBIX 33J1a4 110 TeMam
«["anmorenb», «Cepa u €€ coeaMHEHUD», «A30T U (ocPop U UX COETUHEHUs», «MeTabl
[JIaBHBIX MOATPYHI», «MeTaibl MOO0OYHBIX HOAIPYIIID).

XuMHSA U KU3Hb.

Ponp xumum B oOecriedeHHM YCTOMYMBOIO pa3BUTHUS uenoBeuyecTBa. lloHsATHE O
Hay4YHBIX METO/aX MO3HAHUS U METOJIOJIOTUH HAYYHOI0 HccienoBanus. HayuHble IpUHIIMIIBI
OpraHu3alMyl  XHMHUYECKOTO IPOU3BOJACTBA. [IpombllUIEHHbIE CHOCOOBI  HOJYYEHUS
BaXHEHIINX BEIECTB (HA IpUMEpPE MPOU3BOJCTBA aMMMaKa, CEPHOM KHUCIIOTHI, METAHOJA).
[TpombliyieHHbIE CHOCOOBI MOJYYEHHsS] METaUIOB U CIUIABOB. XHMHUYECKOE 3arpsi3HEHUE
OKpY)Karollled cpeabl U €ro mnocieAcTBus. Poinp Xumuum B 0oOecreueHUMH IHEPreTHUYECKOM
0€30IaCHOCTH.

XuMus U 310poBbe 4enoBeka. JlekapcTBeHHble cpenctBa. IIpaBmia ucnosb3oBaHus
JIEKapCTBEHHBIX ITpenapaToB. Poiab XuMuu B pa3sBUTHH METUIMHBI.



XuMHSl TIHMIIWA: OCHOBHBIE KOMIIOHEHTHI, MHINEBbIe H00aBku. Pomp xumuu B
obecreueHnH MUIIEBON OE30MTaCHOCTH.

Kocmernueckne u mapdromepnsie cpeactBa. beitoBas xumus. [IpaBuna 6e3omacHoOro
WCIIOJIH30BAHUSI TIPETIAPATOB OBITOBOM XUMHH B TIOBCETHEBHOM JKU3HU.

XUMHS B CTPOUTEITHCTBE: BAXKHEHIIINE CTPOUTEIbHBIC MaTepUaibl (IIEMEHT, OCTOH).

XuUMHS B CEITBCKOM X03siiicTBe. OpraHndecKiue 1 MUHEPATbHBIC yI0OpEHUS.

CoBpeMeHHbIe KOHCTPYKIITMOHHBIE MaTepPHaIbI, KPACKH, CTEKJI0, KepaMuKka. Matepuasl
TSt BNeKTpoHuKkH. HaHnoTexHomorum.

Pacuérnrle 3amaun.

Pacuérpl: Macchl BemiecTBa WM 00bEMa ra30B M0 U3BECTHOMY KOJIMYECTBY BEILECTBA,
Macce WIM OOBEMY OJHOTO U3 Y4YacTBYIOIIMX B pEaKlUMHU BeUIeCTB, Macchl (00bEMa,
KOJIMYECTBA BEIIECTBA) MPOIYKTOB PEAKIMH, €CJIMU OJIHO M3 BEIIECTB MMEET MPUMECH, MACChI
(0ObéMa, KOIMYECTBa BEIIECTBA) MPOAYKTA PEAKIMHU, €CIIM OJHO M3 BEIISCTB JAHO B BHUJC
pacTBopa ¢ ONpENeIEHHOW MacCOBOM J0JIEM PaCTBOPEHHOTO BEUIECTBA, MACCOBOM JIOJU U
MOJISIPHOW KOHIIEHTpAIIMM BEIIECTBA B PACTBOPE, JOJIU BBIXOJa MPOAYKTa PEAKIUU OT
TEOPETUIECKH BO3ZMOYKHOTO.

MexnpenMeTHbIE CBS3H.

Peanu3zanus MexnpeIMeTHbIX CBA3EH MpU H3ydeHUH OOLIel 1 HEOPraHUYECKON XuMuu
B 11 Kkimacce ocCyIIecTBISIETCS 4Yepe3 HCIOJIb30BaHHE KaK OOIIMX E€CTECTBEHHO-HAYYHBIX
MOHSTUM, TaK U MOHATUN, TPUHATHIX B OTACIBHBIX MPEMETaX €CTECTBEHHO-HAYYHOTO ITHKJIA.

OO0mmuMe ecTeCTBEHHO-HAyYHbIE TMOHSTHS: SIBJICHUE, Hay4YHbIH (aKT, THIOTE3a, TEOpHUs,
3aKOH, aHalu3, CHUHTE3, KiIaccu(uKaluus, MNEepUOAUYHOCTb, HaAOMIOJEHHE, W3MEpEHUE,
AKCIEPUMEHT, MOJIEb, MOJEITUPOBAHNE.

duzuka: mMaTepusi, MUKPOMHUP, MaKpOMHp, aTOM, DJIEKTPOH, MPOTOH, HEUTPOH, WOH,
M30TONBI, PaIMOAKTUBHOCTh, MOJIEKYJIa, YHEPTeTUUECKU YPOBEHb, BEUIECTBO, TEIO0, 00BEM,
arperaTHOE€ COCTOSIHHME BEIIECTBA, HACAIbHBIA Ta3, (U3UYECKUE BEIUYHHBI, EIUHUIIBI
U3MEpEHUs, CKOPOCTb, SHEPIUsl, Macca.

buonorusi: kmeTka, opraHusM, JKOCHCTeMa, Ouocdepa, MeTabOIM3M, MaKpO- H
MHUKPODJIEMEHTHI, O€JIKU, >KUPBI, YTIE€BOJIbI, HYKJIEMHOBBIE KUCIOTHI, ()€PMEHTHI, TOPMOHHI,
KPYrOBOPOT BEIIECTB U MOTOK SHEPTUU B IKOCHCTEMAX.

['eorpadus: MuHEpa b, TOPHBIE TOPOIBI, OJIE3HBIE NCKOTTAEMbIE, TOTLIUBO, PECYPCHI.

TexHosmorUsl:  XUMUYECKas  MPOMBIIUICHHOCTb,  METAJUIYprusi,  CTPOUTEIbHBIC
MaTepuayibl,  CEIbCKOXO3WCTBEHHOEC  IMPOU3BOJCTBO,  MHUIIEBAas  MPOMBIIIJIEHHOCTD,
(dapmareBTUUECKasi ~TPOMBIIUICHHOCTh, TMPOU3BOJCTBO  KOCMETUYECKHX  IPErnaparos,
MPOU3BOJCTBO  KOHCTPYKIIMOHHBIX  MaTEPHAIOB,  JJIGKTPOHHA  MPOMBIIUICHHOCTb,
HAHOTEXHOJIOTUH.



[INIAHUPYEMBIE PE3VJIbTATbBI OCBOEHUA TIPOI'PAMMEBI 110 XMMHWU HA
YIJIYBJIEHHOM YPOBHE CPEJJHEI'O OBIIET'O OBPA3OBAHU A

JIMYHOCTHBIE PE3YJIBTATHI

B cooTBeTcTBHM C CHCTEMHO-AESTENLHOCTHBIM HOJIXOJOM B CTPYKTYpE JMYHOCTHBIX
pEe3yJIbTaTOB OCBOEHHS MNpeAMeTa «XHUMHs» Ha YPOBHE CpeqHero oOmiero o0Opa3zoBaHUs
BbIZICJICHBl  CJEAYIOIIME  COCTAaBJISIONIME: OCO3HAaHHWE OOy4JaloUMMHUCS  POCCUHCKOMN
IPaXJIaHCKOW HWIEHTUYHOCTH; TOTOBHOCTh K CaMOPa3BUTHUIO, CaMOCTOSITEILHOCTH U
CaMOOIIPENICICHNI0; HaJM4yhe MOTHBAlUM K OOYYEHHIO; TOTOBHOCTb U CIHOCOOHOCTh
oOyyaroumxcs pPyKOBOJCTBOBATHCS MNPUHATBIMU B OOIIECTBE NpaBWJIaMU U HOpPMaMH
MOBECHUS, HATMYKME NTPABOCO3HAHHUS, SKOJIOIMUECKON KYJIbTYphl; CHOCOOHOCTh CTaBUTh LENIH
U CTPOUTDH KU3HEHHBIE IIJIaHbI.

JInunoCTHBIE pe3yabTaThl OCBOCHHUSA npeaMera «XHUMHUA» OTPaXKarT
c(OpMHUPOBAHHOCTH OTIbITA [IO3HABATEIBLHON U MPAKTUUECKON NEATENbHOCTH 00yJaromuxcs B
IIpOLIECCe peannu3aluy 00pa30BaTeIbHON A€ATEIbHOCTH.

JInunocTHBIE pe3yabTaThl OCBOCHMA npeaMera «XHUMHUA» OTPaXKarT
c(OpMHUPOBAHHOCTH OTIbITA [IO3HABATEIHLHON U MPAKTUUECKON NEATENbHOCTH 00yJaroIuxcs B
IpoLecce peanu3anuy 00pa3oBaTelbHON AESITEIbHOCTH, B TOM YUCIIE B YaCTHU:

1) rpasKaaHCcKOro BOCIMTAHUS:

OCO3HAHHSA OOYYaIOUIMMHUCS CBOMX KOHCTUTYLIMOHHBIX TIpaB U OO0S3aHHOCTEW,
YBa)KEHUS K 3aKOHY U MPABONOPAIKY;

MPEJICTaBJICHUS] O COLMAJIBbHBIX HOPMax M NpaBHUJaX MEXJIMYHOCTHBIX OTHOLICHUH B
KOJUIEKTHBE;

TOTOBHOCTH K COBMECTHOH TBOPUYECKON JEATENIbHOCTU TpPU CO3JaHUM Y4eOHBIX
MIPOEKTOB, pEIIEHWH Y4eOHBIX U T[O3HABaTENIbHBIX 3a/lad, BBIMNOJHEHUH XUMHUYECKUX
AKCIIEPUMEHTOB;

CIIOCOOHOCTM TOHHMMAaTh W MPUHUMATh MOTHUBBI, HAMEPEHMs], JIOTUKY M apTryMEHTbI
JPYTUX MpY aHAIU3€ Pa3IUNYHbIX BUJIOB YU€OHOH 1eATENbHOCTH;

2) naTpUOTHY€CKOr0 BOCIIUTAHUS:

LEHHOCTHOTO OTHOIIEHUS K HUCTOPHUYECKOMY W HAaydHOMY HACJIEIUI0 OTE€YECTBEHHOM
XUMHUH;

YBa)XEHUsI K IMPOLIECCY TBOPUYECTBA B 00JIACTH TEOPUHM U MPAKTUYECKOTO MPUIIOKEHUS
XUMHH, OCO3HAHMSI TOTO, YTO JIaHHBIE HAyKU €CTh PE3yJbTaT AJUTENIbHBIX HaOI0JIEHUM,
KPOTIOTJIMBBIX 3KCIIEPUMEHTAIbHBIX TOMCKOB, TOCTOSIHHOTO TPY/1a YYEHBIX U IPAKTUKOB;

MHTEpeca M I03HAaBaTENbHbIX MOTHBOB B IOJIyYEHHMH M IOCJIEIYIOIIEM aHalIu3e
MH(OpPMALIUY O NEPEAOBBIX JOCTUKEHHUSIX COBPEMEHHON OTE€UECTBEHHOW XUMMUH;

3) AyXOBHO-HPABCTBEHHOI0 BOCTIMTAHHUSA:

HPABCTBEHHOI'O CO3HAHUS, 3TUYECKOTO [TOBEICHNUS;

CIIOCOOHOCTH OIICHUBAaTh CHUTYallud, CBSI3aHHbIE C XUMMUYECKUMHU SBICHUSAMH, U
MPUHUMAaTh OCO3HAHHbIE PELICHHS, OPUEHTUPYSICh HAa MOpPAJIbHO-HPABCTBEHHbIE HOPMBI U
LIEHHOCTH;

TOTOBHOCTH OLIEHUBATh CBOE MOBEACHHWE U MOCTYNKHM CBOMX TOBapHILEH ¢ MO3ULUN
HPABCTBEHHBIX U ITPABOBBIX HOPM U C YUETOM OCO3HAHUS MOCIEACTBUI OCTYIIKOB;

4) popMupoBaHNs KYJIbTYPHI 310POBbS:

MIOHMMAaHMs IIEHHOCTEN 370poBOro M Oe3omacHOro obpasa KU3HU, HEOOXOIUMOCTU
OTBETCTBEHHOI'0 OTHOILIEHUSI K COOCTBEHHOMY (PU3UYECKOMY U IICUXUYECKOMY 3/J0POBBIO;

coOroIeHUs MpaBmiI 0€30MacHOro OOpaIeHHs C BEIIECTBAMH B OBITY, TOBCEIHEBHOMN
KHU3HU, B TPYJIOBOM JI€ATEILHOCTH;

MOHUMAaHUs LEHHOCTU NPaBUJ HHJMBUIYaIbHOTO W KOJIJIEKTUBHOIO O€30I1aCHOIO
MIOBEJICHUS B CUTYaLlUsAX, YTPOKAIOIIKX 370POBbIO U KU3HU JIIOJIEH;



OCO3HAHUS MOCJIEACTBUI M HENPUATHS BPEAHBIX NMPUBBIUEK (YIOTPEOIEHUS aIKOTOJIs,
HapKOTHUKOB, KYpEHUs);

5) Tpy10BOro BOCIUTAHMS:

KOMMYHHUKaTUBHOW KOMIIETEHTHOCTH B Y4e€OHO-HMCCIIEI0BATENbCKON JEsITETbHOCTH,
OOLIECTBEHHO MOJIE3HOH, TBOPUECKOM U JIPYTUX BUAAX NEATEIbHOCTH;

YCTAaHOBKM Ha AaKTHUBHOE Yy4YaCTHE€ B PELIEHUU MPaKTUYECKUX 3aZad COLUaIbHOU
HaIPaBJIEHHOCTH (B paMKax CBOETO Kjlacca, MIKOJIbI);

MHTEpeca K NPaKTHYECKOMY M3Y4EHHUIO Mpodeccuil pa3inyHOro pojia, B TOM YHCIIE Ha
OCHOBE MIPUMEHEHUS TIPEAMETHBIX 3HAHHN 110 XUMHH;

YBa)XEHUsI K TPy, JIOISIM TpyAa U pe3yjbTaTaM TPYAOBOU JESTEIbHOCTH;

TFOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIUBUIYaJbHOM TpaeKTOpuu 0Opa30BaHUS,
Oymymeir mnpodeccnrn W peanm3anid COOCTBEHHBIX JKH3HEHHBIX IUTAHOB C Y4ETOM
JTUYHOCTHBIX HHTEPECOB, CIIOCOOHOCTEN K XUMUHU, HHTEPECOB U MOTPeOHOCTEH 00111ecTBa;

6) 3K0JI0TNYeCKOr0 BOCTIMTAHUSA:

DKOJIOTMUECKH  IIeJIeCO00pa3HOro  OTHOLIEHHs K  NPUpPOJie KaK  HUCTOUYHHUKY
CYLIECTBOBAHUS KU3HU Ha 3eMJie;

MOHUMaHMUsI ~ [JIOOAJBHOTO  XapakTepa  HSKOJOTMYECKHX  MpoOsieM,  BIMSHUS
SKOHOMMYECKHUX MPOLIECCOB HA COCTOSIHUE MTPUPOIHOMN U COLIMANIbHOM Cpeibl;

OCO3HAHUSI HEOOXOJMMOCTH HCHOJIb30BAaHUS JOCTIKEHUM XUMHUHU JUISl pElIeHUs
BOIIPOCOB PAallMOHAIILHOTO NMPUPOAOIIOJIB30BAHNS;

aKTUBHOTO HENPUATHS JIEHCTBUM, MPUHOCALIMX BPEJl OKpYKarolel MpupoIHOH cpele,
YMEHHUS IIPOrHO3HPOBATh HeOJIaronpusITHbIE HKOJIOTUYECKUE MOCTIE/ICTBHUS
MPEANPUHUMAEMBIX JCHCTBUI U TPEAOTBpALIATh UX;

HaJIMYUsl Pa3BUTOrO HKOJOTUYECKOTO MBIIIICHHS], IKOJIOTUYECKON KyJIbTYpbl, ONbITA
JESITeIbHOCTH 3KOJOTMYECKOW HANpaBIIEHHOCTH, YMEHHS pPYKOBOJCTBOBAaTbCS UMH B
M03HABATEIbHON, KOMMYHUKATUBHONW M COLMAJbHOW MpPAaKTHUKE, CIHOCOOHOCTH M YMEHHS
AKTUBHO TIPOTHBOCTOSITH HJICOJIOTUN XeMO(hoOuw;

7) UEHHOCTH HAYYHOI'0 NMO3HAHUSA:

MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO DAa3BUTHS HAyKHM U
0OLIECTBEHHOMN MPAKTUKH;

MOHUMaHUS CIEUU(PUKHA XUMHH KaK HayKd, OCO3HaHHA €€ poyiid B (HOPMHUPOBAHHUH
pPalMOHAJIBPHOIO HAYYHOIO  MBILIUIEHUS, CO3JaHUU LEJOCTHOrO MpejacTaBieHus 00
OKPY)KaOllleM MHpE KaKk O €IUHCTBE MPHUPOAbl U YEIOBEKa, B TMO3HAHMM HPUPOIHBIX
3aKOHOMEPHOCTEH U pelIeHnu NpooeM COXpaHeHHs IPUPOIHOIO PaBHOBECHS;

yOeKIEHHOCTH B 0CO00H 3HAYMMOCTH XMMHUU TSI COBPEMEHHOH LMBWIM3AIMU: B €€
I'YMaHHCTUYECKOH HAIPaBICHHOCTH M BAKHOHM POJIM B CO3JaHWU HOBOW 0a3bl MaTepHAIbHON
KYJIbTYpbl, B PEIICHUU IJIOOAIBHBIX MNPOOJEM YCTOWYMBOIO pa3BUTHUS UEIOBEUYECTBA —
CBIPbEBOM, HHEPreTUYECKOM, MHUIIECBOM W OSKOJOTMYECKOW O€30MacHOCTH, B Pa3BUTHHU
MEIUIUHBI, 00ECTICYCHUN YCIOBUH YCHEITHOTO TPYAA U AKOJIOTUYECKH KOM(MOPTHOH JKU3HU
Ka)KJI0TO YJIeHa O0IIeCTBa;

€CTECTBEHHO-HAYYHOH TIPaMOTHOCTH: IOHMMAHHS CYLIHOCTH METOJOB I03HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HAyKax, CIIOCOOHOCTHM HCIOJIb30BATh IOJIydaeMble 3HAHMS
JUIsL aHaiu3a U OOBSICHEHMs SBJICHUH OKpPYXKAIOIIEro MHpa M MPOUCXOISAIIMX B HEM
M3MEHEHHH, YMEHHS JeJlaTh OOOCHOBAHHBIC 3aKJIIOUYEHHUS Ha OCHOBE HAyYHBIX (aKTOB WU
UMEIOLIUXCS JAaHHBIX C LENbI0 MOJYyYEHUsI IOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO HCIOJIB30BaTh XUMHYECKHWE 3HAHUS JJIsl PEHICHUsS
po0JieM B peasIbHbIX KU3HEHHBIX CUTYALMSIX;

MHTEpeca K NO3HAHUIO, UCCIIEI0BATEIbCKON IEATEIIbHOCTH;

TOTOBHOCTH M CHOCOOHOCTH K HEMpPEPHIBHOMY 00pa30BaHHI0O M CaMOOOpa30BaHUIO, K
aKTUBHOMY TIOJIYYCHHIO HOBBIX 3HAHUM MO XUMHUU B COOTBETCTBHUH C KU3HCHHBIMU
MOTPEOHOCTSIMU;



UHTEpeca K OCOOEHHOCTSAM TpyZJa B pa3iM4HbIX cdepax MNpodeccHoHaTbHON
NEeSITENIbHOCTH.

METAINPEAMETHBIE PE3YJIbTATBI

MertanpeaMeTHbIe pe3yIbTaThl OCBOCHHUS MPOTPAMMBI 110 XUMHUH Ha YPOBHE CPEITHETO
o01rero 00pa3oBaHus BKIIOYAIOT:

3HAYMMBbIE JUIT (POPMHUPOBAHUS MHUPOBO33PEHUS OOYYAIONINXCS MEKAUCIUTUTMHAPHBIC
(MeXnpeaMeTHbIe) OOIIeHaYYHbIe MOHITHS, OTPAKAIOIINE ENOCTHOCTh HAYYHON KapTHHBI
MHUpa U CIEMU(PUKY METOIOB TO3HAHUS, MCIIOJIb3YEeMbIX B €CTECTBEHHBIX HayKax (MaTepus,
BEIIECTBO, JHEPrHs, SBICHHE, MpPOIECC, CHCTeMa, HAaydHBIA (HaKT, TPUHIMI, THIIOTE3a,
3aKOHOMEPHOCTb, 3aKOH, TEOpHs, UCCIeOBaHNEe, HAOMIOACHUE, U3MEPEHUE, IKCTIEPUMEHT U
IpyrHe);

YHUBEpCalbHBIE  y4deOHbIe  JeicTBUs  (TIO3HABaTENbHBIC, KOMMYHHKATHBHEIE,
peryisaTuBHble), oOecrneunBaromue (GopmupoBaHue (YHKIMOHAIBHOM TIpaMOTHOCTH H
COLMAIBHOW KOMITETEHIIMH 00YyJarOIXCs;

CIIOCOOHOCTh ~ O0YyYaroIIMXCS  MCIOJb30BaTh OCBOEHHBIE  MEXAUCLUUIUTMHAPHBIC,
MHUPOBO33pPEHUYECKHE 3HAHUS W YHHBEPCAIbHBIC Y4eOHbIE JCHCTBUS B TO3HABATEIBHOW H
COLIMAIbHON ITPAKTHKE.

MeranpeaMeTHbIe pPE3YNbTaThl OTPAXKAIOT OBJIAIACHUE YHHBEPCAIBHBIMU Y4eOHBIMHU
MO03HABATEIHHBIMHA, KOMMYHUKATUBHBIMH U PETYJISTUBHBIMU JICHCTBUSMH.

Ilo3HaBaTeIbHBbIE YHHBePCATbHbIE YUeOHbIE el CTBHUS

1) 6a3o0Bble JJOrHYecKue AelCTBUS:

CaMOCTOSITEJIBHO (hOPMYJIMPOBATh U aKTyaJU3MPOBATh MPOOJIEMy, paccMaTpuBarh €€
BCECTOPOHHE;

OTIPEJICIIATh e JEATSIIbHOCTH, 3aJaBasi MmapamMeTpbl U KPUTEPUH HX JTOCTHIKCHUS,
COOTHOCHTB PE3YJIbTATHI ICATEIHPHOCTHU C MIOCTABICHHBIMU IIETISIMU;

WCII0JIb30BaTh MPH OCBOCHUM 3HAHUH TPUEMBI JIOTUYSCKOTO MBIIIUICHUS: BBIJCIATH
XapakTepHbIC TPU3HAKK TIIOHATHH HW yCTAHABIWBAaThH WX B3aWMOCBS3b, HCIOJIL30BATh
COOTBETCTBYIOIINE TOHSTHS ISl 0OBSICHEHUS OT/ICIBHBIX (DAKTOB U SBICHUM;

BBIOMpATh OCHOBAaHUS W KPHUTEPHUH I KIACCH(PUKAIIUU BEHIECTB W XHUMHUYECKUX
peakuuii;

YCTaHABIIMBATh MPUYHHHO-CIICICTBEHHBIE CBSI3U MEXKy U3YIaeMbIMU SBJICHUSMU;

CTPOUTH JIOTUYECKHE pPaCCYyXKJICHUs (WMHIYKTUBHBIC, ICIYKTUBHBIC, IO aHAIOTHH),
BBISIBIISITh ~ 3aKOHOMEPHOCTH W TIPOTHBOPEYMS B pacCMaTPUBACMbIX  SIBJICHHSIX,
(GbOopMyIUPOBATh BHIBOJIBI M 3aKITIOYCHUS,

MPUMEHSTH B TIPOIECCE MO3HAHUS UCIIOE3YEMbIC B XUMUHU CUMBOJIMICCKUE (3HAKOBBIC)
MOJICNH, TMPeoOpa3oBBIBATh MOJCIBHBIC MPEICTABICHUS — XAMHWYCCKUH 3HAK (CHMBOJ)
JJIEMEHTa, XHMHYecKas (opmyrna, ypaBHEHHE XWMHUYCCKOW pEAKIMH — TP PEIICHUU
y4eOHBIX MO3HABATEIBHBIX W MPAKTUYCCKUX 3aJad, MPUMCHSATh HA3BaHHBIE MOJICIbHBIC
MPEICTABICHUSI ISl BBISBICHHUS XapaKTEPHBIX IPU3HAKOB M3y4aeMbIX BEIICCTB U
XUMHUYECKUX PEAKIIHII.

2) 6a3oBbIe HCCJIeI0BATEIbCKHE IeHCTBHS:

BJIQJICTh OCHOBAMH METOJIOB HAYYHOTO TTO3HAHKS BEIIECTB U XUMUICCKIX PEAKIIHIA;

dbopMyIMpoBaTh LEIM W 3aJadd  HCCIAEAOBAHUSA, MCIIOJIb30BATh IIOCTABJICHHBIC H
CaMOCTOSITEIFHO C(HOPMYJIUPOBAHHBIE BOMPOCH B KAYeCTBE HWHCTPYMEHTA MO3HAHUS U
OCHOBBI I (DOPMHPOBAHUS THUIOTE3BI TI0 TPOBEPKE TPABUIBLHOCTH BBICKA3bIBACMBIX
CYXKJICHUH;



BJIaJIETh HAaBBIKAMHU CaMOCTOSATEIBHOIO IJIAHUPOBAHUS U NPOBEACHHS YUEHHUECKUX
JKCIEPUMEHTOB,  COBEpPUICHCTBOBATH  yMEHMsl  HaOMIOJaTh 3a  XOAOM  IIpoliecca,
CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3yibTaT, (pOopMyIHpOoBaTh OOOOIIEHHS U BBIBOJbI
OTHOCHUTEJIbHO JIOCTOBEPHOCTH pE3YJIbTaTOB MCCIEAOBAHUS, COCTaBJIAThH OOOCHOBAHHBIN
OTU€T 0 IMpoJeNaHHOH padoTe;

npuoOpeTaTh ONBIT YYEHHYECKOM HCCIEA0BATEIbCKON U MPOEKTHON IesITeTbHOCTH,
MPOSIBIISATh CIIOCOOHOCTh U TOTOBHOCTh K CaMOCTOSITEIbBHOMY IOUCKY METOJOB pPELICHUS
MIPAKTUYECKUX 3a7a4, IPUMEHEHUIO Pa3IMUHbIX METOIOB IMO3HAHUS.

3) pabora ¢ ungopmanueii:

OPUEHTHPOBAThCA B PA3JMUHBIX HCTOYHUKAX HHPOpMauu (HAYYHO-TOMYJIsSpHAas
JUTepaTypa XMMHMYECKOTO COJEp)KaHHUs, CIpaBOuYHble MocoOusi, pecypcel HHTepHeTa),
aHAJIM3UPOBATh HH(OPMALMIO pPA3IWYHBIX BUJOB U (QOPM MpeACTaBICHUS, KPUTUUECKH
OLICHUBATH €€ JJ0CTOBEPHOCTh U HEIIPOTHUBOPEUUBOCTH;

(dbopMynupoBaTh 3aMpochl U MPUMEHATh Pa3JIMYHbIE METOJbI MPH IMOHCKE U OTOOpe
uHpopMaluy, He0OXOAUMOH JJIsl BBIMOIHEHHS YUeOHBIX 3a7a4 ONPeAeIEHHOrO TUIIA;

pUOOpeTaTh OMBIT UCIOJB30BaHUS MH()OPMALIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTUN
U PA3JINYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO BBIOMpATh ONTUMAJIbHYIO (OpMy mpeacTaBieHus HHPOpMaALUU
(cxembl, rpaduku, TUarpamMmbl, TaOJIUIbI, PUCYHKHU U IPYTHE);

UCIOJIb30BaTh HAy4YHBIN $3BIK B KauyecTBE CpEACTBAa NpU paboTe € XUMHUYECKOH
uH(popMalven: NPUMEHITh MeXNpeaMeTHble (pU3ndYecKkhue W MaTeMaTHYecKue) 3HAaKU U
CUMBOJIBI, pOpMyIIbl, aOOpEeBUATYpPBI, HOMEHKIIATYPY;

HCII0JIb30BAaTh 3HAKOBO-CUMBOJIMYCCKUEC CPEACTBA HATTIAAHOCTHU.

KOMMyHI/IKaTI/IBHbIe YHUBEpPCAJIIbHBIC yqeﬁﬂble JelCTBUA:

3aJ1aBaTh BOMPOCHI IO CYIIECTBY 00CYX/1aeMOIl TEMbI B XO/1€ TUAJIOTa U/UITU
JIUCKYCCHH, BBICKA3bIBATh UJIeH, (DOPMYIUPOBATH CBOU TPEUIOKCHUS OTHOCUTEIIHHO
BBITIOJTHEHUS TIPEIJIOKEHHOMN 3a/1auu;

BBICTYIIATH C HpGSCHTaHHGﬁ PE3YIbTATOB MMO3HABATEIIHLHOM ACATCIIBHOCTH, MOJIYUYCHHBIX
CaMOCTOATCIIBHO HWJIM COBMECTHO CO CBCPCTHUKAaMW TIPH BBINOJHCHHU XHUMHYCCKOI'O
IKCIIEPUMEHTA, MPAKTUYECKON pabOTHl MO HCCIEIOBAHUIO CBOMCTB HM3y4aeMbIX BEIIECTB,
peanmzanuu y9eOHOTO MPOEKTa, M (OPMYTUPOBATH BBIBOJIBI IO PE3yJIbTaTaM MPOBEIEHHBIX
HCCJIEIOBAHUM MyTEM COTJIACOBaHMS MO3ULIUN B X0/1€ 00CYKIEHUS 1 0OMEHA MHEHUSMU.

Pel"y.]'lﬂTl/IBHI)Ie YHUBEpPCAJIIbHBIC yqeﬁnble JaelcTBHA:

CaMOCTOSITEJIbHO IIJIAHUPOBATh U OCYIIECTBIIATH CBOIO MMO3HABATENIbHYIO JIEATEIbHOCTD,
onpezenss e€ Lenu U 3a7add, KOHTPOJIMPOBATh U 110 Mepe HEOOXOAUMOCTU KOPPEKTHUPOBATH
IIpeyIaraeMblii aITOPUTM JAEUCTBUH MPU BBINOJHEHUU YYEOHBIX U HCCIIEI0BATEIbCKUX 3a/1aY,
BbIOMpaTh Haubosee 3(PpPeKTUBHBIN cIOCOO UX PEIICHUs ¢ YUETOM MOJYYEHUs] HOBBIX 3HAHUMN
O BEILLECTBAX U XUMHUYECKUX PEaKIUX;

OCYIIECTBIIATE CAMOKOHTPOJIb AEATENHHOCTH Ha OCHOBE CaMOaHAJIN3a U CAMOOLIEHKH.
NPEIMETHBIE PE3YJIbTATbI



[IpenMeTHbIe pe3ynbTaThl OCBOCHHS MPOrPaMMBbI IO XUMHH Ha YriIyOJEHHOM YpOBHE
Ha ypOBHE CpemHero oO0mero oOpa3oBaHUS BKIIOYAIOT crenupuieckue sl y4eOHOTo
npeaMera «XHUMHs» HayyHble 3HAHUS, YMEHUS M CIOCOObI JAEUCTBUHM IO OCBOEHHUIO,
MHTEpIpEeTalui U MpeoOpa3oBaHUIO 3HAHWMM, BHUBI JACSITEIBHOCTH IO MOJYYEHHIO HOBOTO
3HaHUA WU NPUMCHCHHIO 3HaHUH B Ppa3siIMUHBIX y‘Ie6HI)IX CUTyalluAaX, a TaKKC B pPCaJIbHBIX
JKNU3HCHHBIX CHUTyallusdaX, CBA3aHHBIX C xumuen. B mnporpaMme 10 XUMHU HOPCAMETHBLIC
PE3YIbTATHI MPCACTABJICHBI 110 I'OJaM U3YUCHUA.

10 KJIACC

[IpeameTHBIC pe3ynbTaThl OCBOEHUS Kypca «OpraHndeckas XuMUsD OTPaXKaroT:

c(hOpMHUPOBAHHOCTh MPEACTABICHUN: O MECTE W 3HAYCHUW OPraHUYECKOW XHMUHU B
CHUCTEME €CTECTBEHHBIX HAyK U €€ POJIH B 00ECTIEUEHNH YCTOMYHNBOTO PAa3BUTHS YEIOBEUECTBA
B pEIICHHH TMpOoOJeM SKOJOTHUYECKOW, HIHEPreTHYECKOW | TMHUIEBON O€30MacHOCTH, B
Pa3BUTUHU MEIUIIMHBI, CO3/IaHUM HOBBIX MAaTEpPHAJIOB, HOBBIX HCTOYHUKOB DSHEPIUH, B
obOecrieueHnH PalMOHAIBHOTO MPUPOIOTOIBL30BaHus, B (DOPMHUPOBAHNUM MHUPOBO33PECHHUS H
oOmiel KyJbTypbl YEJIOBEKa, a TAK)KE DKOJOTHYECKH 0OOCHOBAHHOTO OTHOIICHHUS K CBOEMY
3I0POBBIO U IPUPOTHOM Cperie;

BJIAJICHUE CUCTEMOM XHUMHWYECKUX 3HAHUK, KOTOpPAs BKIIKOYAET: OCHOBOIIOJIATarOUIUe
MOHATUSA — XUMHUYECKUNU DJIEMEHT, aToOM, SpO W 3JIEKTpOHHas 00oJjiouka aTtoma, s-, p-, d-
aTOMHBIE OpOWTANIM, OCHOBHOE M BO30YXIEHHOE COCTOSIHUS aToMa, THOPUAN3aINs aTOMHBIX
opOuTasneii, UoOH, MOJEKYyJa, BaJECHTHOCTh, AJCKTPOOTPHUIATEIHHOCTh, CTENIEHb OKHCIICHUS,
XUMHUYECKasi CBs3b, MOJIb, MOJISIpHAs Macca, MOJSIPHBIA OOBEM, YIIIEPOJHBIA CKEJET,
(yHKIIMOHAIbHAS TPyNIa, paauKall, CTPYKTYpHbIE (POpMyIbl (pa3BEPHYTHIE, COKpAIIEHHEIE,
CKEJIETHBIC), U30MEPHs CTPYKTYpHas U MPOCTPAHCTBEHHAs (reoMeTpuueckasi, OnTHYecKas),
M30MEPBI, TOMOJIOTHUECKHI PsiJl, TOMOJIOTH, YIJI€BOJAOPO/bI, KUCIOPOI- U a30TCOACpKAIINE
OpraHUYeCKUe COCAMHEHHS, MOHOMED, TIOJIUMEP, CTPYKTYPHOE 3BEHO, BHICOKOMOJICKYISIPHBIC
COCIMHEHUS; TEOPHH, 3aKOHBI (mepuoandeckuit 3axon J[. . MenneneeBa, Teopusi CTpOEHUS
oprannyeckux BemectB A. M. byrnepoBa, 3aK0oH cOXpaHEHHUSI MacChl BEIIECTB, 3aKOH
COXpaHEHHUs W TPEBpAIICHUS] IHEPTrUU TPU XUMUYECKUX PEAKIUAX), 3aKOHOMEPHOCTH,
CHMBOJIMYECKUM SI3BIK XUMUM, MHUPOBO33PEHUECKUE 3HAHUS, JIEKAlllie B OCHOBE TTOHMMAaHHS
MPUYUHHOCTH M CHUCTEMHOCTH XWMHMUYECKHX SBJICHUW; TPEACTABICHUS O MEXaHH3Max
XUMUYECKUX pEeaKIui, TEePMOIUHAMUYECKUX M KHUHETHMUYECKHMX 3aKOHOMEPHOCTSAX UX
MPOTEKaHHUs, O B3aUMHOM BJIMSHUM aTOMOB U TPYII aTOMOB B MOJIEKYJaX (MHIYKTHUBHBINA U
Me3oMepHbId 3 dextsr, opueHTanThl | 1 I pona); dakronoruueckue CBEICHUS O CBOMCTBAX,
COCTaBe, MOJyYeHUU U 0€30MaCHOM HCIOJIb30BAaHUU BAKHEHIIMX OPraHUYECKUX BEIECTB B
OBITY ¥ TIPAKTUYECKOU NIEATETLHOCTH YEJIOBEKA, OOIIMUX HAYYHBIX MPUHIMIIAX XUMUYECKOTO
MIPOM3BOJICTBA (HA TPUMEPE TIPOU3BOCTBA METAaHOJIA, TIEPEPA0OTKU HEPTH);

c(hOpMHPOBAHHOCTh ~ YMEHUH: BBIABJIATH  XapaKTepHbIC TNPH3HAKA  TOHSTHH,
YCTaHaBJIMBATh WX B3aWMOCBS3b, MCIIOJIb30BATh COOTBETCTBYIOIIME TMOHITHUS TIPU OMMCAHUU
COCTaBa, CTPOCHHUS U CBOMCTB OPTaHUYECKUX COCIMHEHUM;

c(OPMHUPOBAHHOCTH YMEHHIA:

UCIIOJIb30BaTh XUMHUYECKYI0 CHUMBOJIMKY JJI COCTaBJIGHHUS MOJIEKYJISPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX M CKEIETHBIX) (POPMYJI OPTraHMYECKUX BEIIECTB;

COCTaBJISITh YpaBHEHUSI XUMUYECKUX PEaKIM U PacKpblBaTh HUX CYIIHOCThH:
OKHUCITUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUNA TOCPEICTBOM COCTABJICHHUS DSJECKTPOHHOTO
OajlaHca 3THUX peaKlMi, peakiuii MOHHOrO OOMEHa IMYTEM COCTAaBJIEHUS MX TMOJHBIX H
COKpanI¢HHbIX HOHHBIX YPaBHEHUI;

M3TOTaBIMBATh MOJIEIM MOJIEKYJ OPraHMYeCKHX BEIIECTB Ui WLIIOCTPALUA HX
XUMHUYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHUS;

c(hOpMHPOBAHHOCTh  YMCHHM:  YCTaHABIMBATh  NPHHAUICKHOCTh  W3YUEHHBIX
OpPraHMYECKUX BEIIECTB IO WX COCTaBY M CTPOCHUIO K OMPEACIEHHOMY KIAcCy/TpyIIe



COCIMHEHUI, JaBaThb MM Ha3BaHUs Mo cucremarudeckoil Homenkiarype (IUPAC) u
MIPUBOJIUTH TPUBHAJIbHBIE Ha3BAHUS Ul OTAEIBHBIX PEICTaBUTENIEH OPraHUuYeCKUX BELIECTB
(oTWiIeH, auleTWwIeH, TOJYyoJ, TJIMLEPUH, OTWICHIVIUKONb, (eHon, (OopMalbIeTum,
alleTalbJeru, alleTOH, MypaBbHHAsl KHCIOTA, YKCYCHasl KHUCJIOTAa, CTEApUHOBAsI, OJIEMHOBAs,
NaJbMUTHHOBAs KHCJIOThHI, TJIMLMH, allaHUH, MalbTo3a, (PpPyKTO3a, AHWUJIIUH, IUBUHUI,
U30IIPEH, XJIOPONIPEH, CTUPOI U APYTHE);

c(OpPMUPOBAHHOCTh YMEHHUS ONPEAENATh BUJ XUMHUYECKOW CBSI3U B OPraHHYECKUX
COeIMHEHUX (KOBaJEHTHAs U MOHHAS CBA3b, G- U T-CB3b, BOJAOPOIHAS CBS3b);

c(OpPMUPOBAHHOCTh YMEHHUS NMPUMEHSATH MOJIOKEHUSI TEOPUU CTPOEHUS OPraHMYEeCKUX
BeulecTB A. M. BytiiepoBa 1 00bsICHEHHS 3aBUCUMOCTH CBOMCTB BEIIECTB OT UX COCTaBa U
CTpOEHUS;

c(OpPMUPOBAHHOCTh YMEHUH XapaKTepU30BaTh COCTAaB, CTPOCHHE, (PUINUYECKHUE U
XUMHMYECKUE CBOMCTBA THUIMYHBIX MPEJICTaBUTENEH pa3IMYHBIX KIJIACCOB OPraHUYECKUX
BEUIECTB: QJKaHOB, IUKIOAJKAHOB, AQJKEHOB, aJKaJWEHOB, QJKHHOB, apOMaTHYECKHUX
YIJI€BOAOPOJIOB, CIIUPTOB, allbJIETUI0B, KETOHOB, KAPOOHOBBIX KUCIIOT, MMPOCTHIX U CIIOKHBIX
3pUpPOB, KUPOB, HUTPOCOSTUHEHUI U aMUHOB, AMUHOKHCIIOT, OEJIKOB, YIIIEBOJOB (MOHO-, AU-
U TOJINCAXapHUI0B), WUIIOCTPUPOBATh T'€HETUYECKYIO CBSI3b MEXKJy HUMH YPaBHEHUSIMU
COOTBETCTBYIOIINX XUMHUYECKUX PEAKIIMI C HCIIOJIb30BAHUEM CTPYKTYPHBIX GOPMYIT;

c(OpMHUPOBAaHHOCTh YMEHHUSI TOJATBEP)KJaTh Ha KOHKPETHBIX NpHUMEpax XapakTep
3aBUCHUMOCTH PEAKIIMOHHOM CIIOCOOHOCTH OPraHMYeCKHX COEIMHEHUH OT KpaTHOCTHU U THUIIA
KOBAJIGHTHOM CBSI3U (G- W T-CBSI3M), B3aMMHOIO BIIMSHMS aTOMOB W TpYII aTOMOB B
MOJIEKYJIaX;

c(OpMHUPOBAHHOCTh YMEHHUSI XapaKTepHU30BaTb HCTOYHHMKHU YIIIEBOJOPOJHOTO CBIPbS
(HedTb, IPUPOHBIN a3, yrojib), CIOCOObI €ro nepepaboTKU U MpaKTHUYECKOe MPUMEHEHUE
POAYKTOB MepepadOTKH;

c(OpMHUPOBAHHOCTh BJIAJIEHUS CHUCTEMOW 3HAHMHW O €CTECTBEHHO-HAYYHBIX METO/Aax
MO3HAHUS — HAONIOACHWHU, W3MEPEHUH, MOJCITUPOBAHHH, SKCIEPUMEHTE (peaJbHOM W
MBICJIEHHOM) U YMEHUS IPUMEHSTh 3TU 3HAHUS;

c(OPMUPOBAHHOCTh YMEHHSI TPUMEHSITh OCHOBHBIC OIEPAIIMHA  MBICIUTEILHON
JESITENbHOCTH — aHAJINW3 M CHHTE3, CpaBHEHHE, 00OOIIEHHE, CHCTEMAaTU3allii0, BbISBICHHE
MPUYMHHO-CJIEICTBEHHBIX CBS3E€H — /JIs1 U3y4EHUS CBOICTB BEILIECTB M XUMUYECKUX PEAKIIHII;

c(OpPMUPOBAHHOCTh YMEHHH: BBISBIATH B3aMMOCBS3b XHMHUYECKHX 3HAHUH C
MOHATUSIMH W TIPEICTABICHUSIMH JPYTUX €CTECTBEHHO-HAYYHBIX MPEIMETOB sl Oosiee
OCO3HAHHOTO TMOHMMAHHUS CYIIHOCTH MAaTE€pUaIbHOTO €AMHCTBA MHpA, HCIOJIb30BaTh
CHUCTEMHbIE 3HAHMSI [0 OPraHMUYECKON XUMHUHU JIs1 0OBSCHEHUS U MPOTHO3UPOBAHUS SIBICHUMH,
HMEIOILIUX ECTECTBEHHO-HAYYHYIO IPUPOY;

c(OPMHUPOBAHHOCTh YMEHHH: TMPOBOAMTH PACUETHl MO XUMHUYECKUM (opMynaMm U
YpaBHEHHSM XUMHUYECKUX PEAKIUN C UCIOIb30BaHUEM (DU3NUYECKHX BEIMUYUH (Macca, 00bEM
ra3oB, KOJIMYECTBO BEILIECTBA), XapaKTEPU3YIOIIUX BELIECTBA C KOJUYECTBEHHON CTOPOHBI:
pacy€Thl 0 HAXOXKIACHUIO XUMHYECKOU (DOPMYJIBI BEIIECTBA MO U3BECTHHIM MacCOBBIM JIOJISIM
XUMHUYECKUX 3JIEMEHTOB, MPOIYKTaM CrOpaHusl, INIOTHOCTU Ta3000pa3HbIX BELIECTB;

c(OPMHUPOBAHHOCTh YMEHH: MPOTHO3UPOBATh, AHAJIM3UPOBATb U OICHUBATH C
MO3UIMH HKOJIOTUYECKOM O€30I1acCHOCTH MOCJIEACTBUS OBITOBOM M MPOU3BOJACTBEHHON
JESATENbHOCTH YEJIOBEKAa, CBS3aHHOM ¢ nepepalOTKON BELIECTB, UCIOJIb30BaTh MOJIYYEHHBIE
3HaHMS 1S IPUHATHS TPAMOTHBIX PELICHUH MPOOJIEM B CUTYaLUsX, CBA3AHHBIX C XUMUEH;

c(OpMHUPOBAHHOCTh YMEHUI: CAMOCTOSTENIbHO MJIAHUPOBATH U IPOBOAUTH XUMHUYECKUI
HKCHEPUMEHT (IOJIyYeHHME M M3yYEHHE CBOMCTB OPraHMYECKUX BELIECTB, KaYECTBEHHBIE
peaKkUuy YIJIEBOJOPOJOB pPAa3IMYHBIX KIACCOB U KUCIOPOACOAEPKAIIUX OPraHMYECKUX
BELIECTB, PEIICHNE HKCIEPUMEHTAIbHBIX 3a/1a4 110 PACIIO3HABAHUIO OPraHMYECKUX BEIECTB)
c coOmojeHueM npaBui 0Oe30macHOro oOpalieHus C BEIIeCTBAMU U JIAOOPAaTOPHBIM



obopynoBanueM, GopMyIUpOBaTH LEIb UCCIENOBAaHUS, MPEACTABIATh B Pa3IU4HON (popme
pe3yabTaThl SKCIIEPUMEHTA, aHAIU3UPOBATH U OLIEHUBATh UX TOCTOBEPHOCTD;
c(OpMUPOBAHHOCTH YMEHUM:

coOro/1aTh MpaBuiia SKOJOTHYECKH 1IeJIeCO00pa3HOTo MOBEACHUS B OBITY U TPYAOBOM
NESITeIbHOCTH B LEJIAX COXPAHEHHUs CBOETrO 3/I0pPOBbs, OKPYXKAarollel MPUPOIHOW cpeabl U
JNOCTHXKEHUS €€ yCTOMYMBOTO Pa3BUTHS;

OCO3HABaTh OMACHOCTh TOKCUYECKOIO NEHCTBUS HA KMBBIE OPraHU3MbI ONpPEAETEHHBIX
OpraHM4eCcKUX BEIIECTB, MOHUMAas cMbIch nokazarens [1JIK;

aHaJIM3UPOBaTh  LIEJIECOOOPAa3HOCTh  MPUMEHEHHS  OpPraHUYeCKWX  BEUIECTB B
MIPOMBIIIJIEHHOCTHU U B OBITY C TOYKHU 3PEHHS COOTHOILIEHUS PUCK-TI0/Ib3a;

c(hOpPMHUPOBAHHOCTh YMEHHUMN: OCYIIECTBIISITH IEJICHANPABICHHBIA MOUCK XUMHUYECKOU
nH(pOpMaLIMK B PA3IMYHBIX UCTOYHUKAX (Hay4Hasl U yueOHO-Hay4yHas JIMTeparypa, CpeacTBa
MaccoBoil uH(popmauuu, VMHTEpHET M apyrue), KpUTHUECKH aHAIU3UPOBATH XUMUYECKYIO
uH(popmanuio, mnepepadbarbiBaTh €€ M HCIOJIb30BaThb B COOTBETCTBUU C IOCTaBJICHHOM
y4eOHOM 3a/1auei.

11 KJIACC

[IpenmeTHble pe3ynbTaThl OCBOEHHUSI Kypca «OOmias M HeopraHudeckas XUMHUS»
OTpa)x<aroT:

cOpPMUPOBAHHOCTh  MpPEJCTaBICHUM: O  MaTepualbHOM  €AMHCTBE  MHpa,
3aKOHOMEPHOCTSX M TO3HABAaEMOCTU SIBJIEHUH NPUPOJbI, O MECTE€ W 3HAUYEHUU XHMHH B
CHUCTEME €CTECTBEHHBIX HayK M €€ pPOJM B 00EeCleYeHUH YCTOWYMBOIO Pa3BUTHS, B PEILICHUU
npoOieM 5SKOJOTMYECKOW, HHEpreTMYeckod W MuiieBod 0e30IacHOCTH, B  pa3BUTHUU
MEJUIIMHBI, CO3/IaHUM HOBBIX MAaTE€pPUAOB, HOBBIX HMCTOYHHUKOB SHEPTrUH, B OOECHEUYEeHUU
pPalMOHAJIBHOTO IPHUPOJAOIOIB30BaHUs, B (OPMHUPOBAHUM MHPOBO33pPEHUS U  OOIIeH
KYJIbTYpPbI UEJI0OBEKA, a TAK)KE SKOJIOTMUYECKH 000CHOBAHHOTO OTHOIICHHUS K CBOEMY 3/10POBbIO
U NIPUPOJTHOM Cpefe;

BJIaJICHUE CUCTEMOM XMMHYECKUX 3HAHHUM, KOTOpas BKIIIOYAET: OCHOBOIIOJIATAIOIINE
MOHATHS — XUMHUYECKHH JJIEMEHT, aTOM, SIIpO aToMa, M30TOIBI, 3JEKTPOHHAas 000J0YKa
atoma, s-, p-, d-aToMHBIE OpOWTaNM, OCHOBHOE€ M BO30YXKIEHHOE COCTOSHHS aroma,
rudpuan3aIus aTOMHBIX opOuranei, HOH, MOJIEKyJa, BaJICHTHOCTB,
AIIEKTPOOTPHULATENILHOCTD, CTENIEHb OKUCIIEHUS, XMMHUYECKas CBS3b (KOBAJIEHTHAs, MOHHAs,
MeTaJIJIN4ecKasi, BOJIOPO/IHAsA), KPUCTAJUIMYECKAsl PEIIETKA, XUMUYECKasi peakiysi, pacTBop,
AJIEKTPOJIUTHI, HEAIEKTPOJIUTHI, JIEKTPOJUTHYECKAs AMCCOLMALUS, CTENEHb AMCCOIMALUH,
BOJIOPOJIHBIA TIOKA3aTellb, OKHUCIHUTENb, BOCCTAHOBUTENb, TEIUIOBOH A(P(MEKT XUMHYECKOU
peaKuuu, CKOpOCTb XMMMUYECKON peaklMM, XUMHUYECKOE PaBHOBECHE, TEOPUU M 3aKOHBI
(Teopust NEKTPOJIMTUUECKON ucconnanuu, nepuoauueckuid 3akon /1.1. Menneneesa, 3akoH
COXpAaHEHHUs MacChl BEILECTB, 3aKOH COXPAHEHMS U MPEBPALLEHUS SHEPTUU NIPU XUMHUYECKUX
peakiusaxX, 3aKOH IIOCTOSHCTBA COCTaBa BEIIECTB, 3aKOH JEHCTBYIOUIMX  Macc),
3aKOHOMEPHOCTH, CUMBOJIMYECKHI $3bIK XMMHUHU, MHUPOBO33PEHUYECKUE 3HAHMUS, JIEXKAIUE B
OCHOBE NOHMMAaHHS HPUYUHHOCTH M CHUCTEMHOCTHM XUMHUYECKHUX SIBICHHM; COBpEMEHHbIE
NPEICTaBICHUSIT O CTPOGHHMM BEIIeCTBA HA AaTOMHOM, HOHHO-MOJIEKYJISIPHOM U
HAJMOJIEKYJISIPHOM YypPOBHSX; IPEJACTaBICHUS O MEXaHU3Max XMMHUYECKUX pEeaKlUi,
TEPMOJIMHAMUYECKUX U KUHETUYECKUX 3aKOHOMEPHOCTSAX HX IPOTEKAHUS, O XMMHUYECKOM
paBHOBECHHM, PACTBOPAX U JUCHEPCHBIX CHUCTEMAX; (PAKTOJIOTMYECKHE CBEACHHS O CBOMCTBAX,
COCTaBe, MOJIy4€HUU U 0€30I1aCHOM MCIIOJIb30BAHUN BAKHEHIINX HEOPraHUYECKUX BEILIECTB B
OBITY U MPAKTUUECKOU JEATEIIbHOCTH YeJIOBeKa, OOIIMX HAyYHBIX MPUHILUIIAX XUMUYECKOTO
IIPOU3BO/JICTBA;

COPMHUPOBAHHOCTh ~ yYMEHHIA:  BBISBIATH  XapaKTEpHbIE TNPU3HAKH  TOHSATHH,
yCTaHaBIMBATh MX B3aUMOCBS3b, UCIOJb30BaTh COOTBETCTBYIOIIME MOHATHUS NPU ONMHMCAHUU
HEOPraHMYECKUX BEIECTB U UX IPEBPALICHUI;



c(OpPMUPOBAHHOCTh YMEHHUS HCIOJIb30BaTh XUMHUECKYIO CUMBOJIUKY IS COCTaBJICHUS
¢bopMyn BelIeCTB M YpaBHEHUN XMMHMYECKUX pEaKLUUN, CUCTEMAaTHYECKYyI0 HOMEHKIIATypy
(IUPAC) u TpuBHaNbHBIC HA3BaHUS OTJEIHHBIX BEUIECTB;

cOPMUPOBAHHOCTh YMEHHUSI ONpEAENSATh BAJICHTHOCTh M CTENEHb OKHUCICHUS
XUMHMYECKUX 3JIEMEHTOB B COEIMHEHUSX, BUJ XUMUYECKOM CBA3M (KOBaJEHTHAs, MOHHAs,
MeTaJlJIn4ecKasi, BOJOPO/IHAs ), TUIl KPUCTAIUTMUECKON PEIIETKH KOHKPETHOTO BEIIECTBA;

c(OPMUPOBAHHOCTh YMEHHS OOBSACHATH 3aBHCHMOCTH CBOMCTB BEILECTB OT BHUA
XUMHMYECKOH CBSA3HM U TUIA KPUCTAJUIMUECKOHN PEelETKH, OOMEHHBIN U JOHOPHO-AKIENTOPHBIN
MEXaHU3Mbl 00pa30BaHus KOBAJIEHTHOM CBS3U;

c(OpPMUPOBAHHOCTh YMEHUH: KJIacCU(UIUPOBATh: HEOPraHWYECKHE BEIIECTBA M0 UX
COCTaBY, XMMHUYECKHUE PEAKIUU MO PA3JIMYHBIM MpU3HAKaM (YHUCIY U COCTaBy pearupyroumx
BEILECTB, TEIUIOBOMY 3((EeKTy peakluu, U3MEHEHUIO CTEleHEeHl OKHCIEHMS 3JIEMEHTOB,
00paTUMOCTH, y4acTUIO KaTalau3aTopa U APYrHe); CaMOCTOSTENbHO BHIOMpPATh OCHOBAHUS U
KpUTEpUU IS KJIaCCU(PUKALIUU U3y4YaeMBbIX BEIIECTB U XUMHUUECKUX pPEaKLnii;

c(hOpMHUPOBAHHOCTh YMEHHUS PACKpPbIBaTh CMBICI Mepuoanueckoro 3akona J[. U.
MenzeneeBa M JEMOHCTPUpPOBATb €ro CHCTEMAaTU3UPYIOLIYIO, OOBSCHUTEIBbHYI0 U
MIPOTHOCTUYECKYIO (PYHKIINH;

c(OpPMHUPOBAHHOCTh YMEHMI: XapaKTepU30BaTh 3JEKTPOHHOE CTPOEHUE AaTOMOB U
MOHOB XMMMYECKUX AJIEMEHTOB IEPBOTO—UYETBEPTOrO mnepuonioB llepuonnyeckoid cUCTEMBbI
.. MenneneeBa, HUCHOJIB3ys IOHATHUS <OQHEPIETUYECKUE YPOBHMY», «IHEPreTUYECKUE
MOJYPOBHU», «S-, P-, d-aTOMHBIE OpOUTATN», «OCHOBHOE W BO30YXIAEHHOE YHEPTreTUUECKUE
COCTOSIHUSL aTOMa»; OOBSACHATh 3aKOHOMEPHOCTHM W3MEHEHMsSI CBOMCTB XHMHUYECKUX
JJIEMEHTOB M UX COEQUHEHMH mo nepuojgaM u rpymmam Ilepmoauueckoit cucremst [[. M.
MenneneeBa, BaJCHTHbIE BO3MOXKHOCTM aTOMOB D3JEMEHTOB Ha OCHOBE CTPOEHHUS HX
ANIEKTPOHHBIX 000JI0YEK;

c(OPMHUPOBAHHOCTh YMEHHI: XapaKTepHU30BaTh (OMUCHIBATH) OOIIME XUMHYECKUE
CBOIICTBA BEIIECTB PA3JIMYHBIX KJIACCOB, MOATBEPKAATH CYIIECTBOBAHNE FEHETUUECKOMN CBA3H
MEXJy HEOPraHMYeCKMMH BELIECTBAMH C IIOMOIIbI0 YPaBHEHUH COOTBETCTBYIOLIUX
XUMHAYECKUX PEaKIIHii;

c(OpMHPOBAHHOCTH YMEHUS pacKpbIBaTh CYLIHOCTb: OKHUCJIUTEIBHO-
BOCCTAHOBHUTENBHBIX PEAKIMi IMOCPEACTBOM COCTABICHHS JJIEKTPOHHOTO OallaHca ATHX
peakuuii; peakuuii MOHHOro OOMEHa MyTEM COCTAaBJICHMSI WX IOJHBIX U COKPAIIEHHBIX
MOHHBIX YpaBHEHUM; peaklUui THAPOJIM3a; peakUuil KoMIUIeKcooOpa3oBaHHs (Ha IpuMepe
T'UIPOKCOKOMITJIEKCOB IIMHKA U aJTIOMUHUS);

C(OPMHPOBAHHOCTh YMEHHUSI OOBACHATH 3aKOHOMEPHOCTH TPOTEKAHHUS XUMHUYECKUX
peakuii ¢ y4€TOM MX DHEPreTUYECKHX XapaKTEePUCTUK, XapaKTep H3MEHEHUs CKOPOCTH
XAMUYECKOH peakil B 3aBUCHMOCTH OT PA3JIMYHBIX (PAaKTOPOB, a TAK)KE XapaKTep CMEIICHHUS
XUMHUUYECKOTO PaBHOBECHS O] BIUSHUEM BHEIIHUX Bo3aelcTBul (mpunuun Jle laTtense);

c(OpMUPOBAHHOCTh YMEHHSI XapaKT€pU30BaTh XUMHUYECKHE PEAKIMH, JIEKALIUE B
OCHOBE TIPOMBIIUICHHOTO TIOJNYYEHHUsI CEpHOW KHCIOTHl, aMMuaka, oO0IIue HaydHbIe
IPUHIUIBL XUMHUYECKUX IMPOU3BOJACTB; II€JIECOO0PAa3HOCTh NMPUMEHEHHUS HEOPraHMYECKUX
BELIECTB B IPOMBIIIUIEHHOCTH U B OBITY C TOUKU 3pEHHUSI COOTHOLIEHUS PUCK-TI0JIb3a;

c(OpPMHUPOBAHHOCTH BIIAJCHUSI CHCTEMOW 3HAHMH O METOJaX HAyYHOTO MO3HAHHUS
ABJICHUH NIPUPOJIbl — HAONIOICHNE, U3MEPEHHUE, MOIETUPOBAHUE, SKCIIEPUMEHT (peasibHbIA U
MBICJIEHHBII), UCIIOJIb3YEMbIX B €CTECTBEHHBIX HAayKaX, YMEHUS MPUMEHATh 3TU 3HAHUS NIPU
HKCHEPUMEHTAIbHOM HCCIIEJOBAaHUM BEUIECTB U JJIS OOBSICHEHUS XMMHUYECKUX SIBJICHUH,
UMEIOLIUX MECTO B IPHUPOJAE, NPAKTHUUECKON AEATEIIbHOCTU Ye€JIOBEKa U B IOBCEIHEBHOMN
JKU3HU;

c(OpMHUPOBAHHOCTH YMEHUS BBISBIISATH B3aUMOCBS3b XUMUYECKUX 3HAHUHN C TIOHATHSIMU
U TPEACTaBICHUSAMHU JIPYITMX €CTECTBEHHO-HAYYHBIX NPEIMETOB [yl 0OJie€ OCO3HAHHOTO
MOHUMAaHMsI MAaTEPUAIILHOTO €JMHCTBA MHUPA;



c(OpPMUPOBAHHOCTh YMEHHS TPOBOAMUTH pacCUYEThl: C MCIOIb30BAHUEM TMOHITHUM
«MaccoBasi J10Ji BEILlECTBA B PACTBOPE» U «MOJIIpHAsi KOHLEHTPAIUs»; MacChl BEIIECTBA WU
o0béMa Tra3a MO H3BECTHOMY KOJHMYECTBY BEILECTBA, Macce WIM OO0bEMY OIHOrO W3
YYacTBYIOIIMX B PEaKIMM BEUIECTB; TEIJIOBOro 3(p¢eKra peakluuu; 3HaYCHUS BOJIOPOJAHOIO
MoKa3areisl pacTBOPOB KHUCIOT U IIENOYEeH ¢ M3BECTHOW CTENEHbIO TUCCOLMALMU; MacChl
(0ObéMa, KOoJIMYECTBA BEIIECTBA) MPOAYKTA PEAKIIUHU, €CIIU OJHO U3 UCXOJHBIX BEIIECTB JTaHO
B BHUJIC PacTBOpa C ONPEIEIEHHON MacCOBOW J0JIEd paCTBOPEHHOTO BEILIECTBA MJIM JAHO B
n30bITKE (MMEET IPUMECH ); I0JIM BbIXO/1a MPOIYKTa peakluu; 0ObEMHBIX OTHOILIEHUH ra30B;

c(OpPMUPOBAHHOCTh YMEHHI: CAMOCTOSITENILHO IJIAHUPOBATH U MPOBOJIUTH XUMUYECKUI
SKCIEPUMEHT (MPOBEACHUE pEaKUM HOHHOIO OOMEHa, MOATBEPXKIECHHE KaueCTBEHHOI'O
COCTaBa HEOPraHMYECKHX BEILECTB, ONPEJCIICHUE CPellbl PACTBOPOB BEIECTB C IOMOIIbIO
MHIMKATOPOB, U3YUYEHUE BIMSHUS Pa3IMYHBIX (PAKTOPOB Ha CKOPOCTh XMMHUECKON peakluu,
pellieHrne JKCIEepUMEHTANbHbIX 3agad 1o TtemMaM «Metawwsl» u  «Hemeramib») ¢
coOnrofieHreM IMpaBuwil 0Oe30macHOro oOpallleHuss ¢ BellecTBaMU U JabOpaTOPHBIM
oOopynoBaHueM, GopMyIHUpOBaTh LElIb UCCIEIOBAaHUS, MPEACTABIATh B Pa3IU4HON (popme
pe3yJbTaThl SKCIIEPUMEHTA, aHAIU3UPOBATh U OLIEHUBATh UX J10CTOBEPHOCTbD;

c(hOpMUPOBAHHOCTh YMEHHI: COONIOAATH MTpaBUiia MOJb30BAHUS XUMUYECKON TOCYA0U
u yabopaTopHbIM 000OpydOBaHHEM, OOpaIeHUs] C BEIIECTBAMH B COOTBETCTBUU C
MHCTPYKIUSMH TI0 BBIOJHEHUIO JA0OPAaTOPHBIX XWMHUYECKHX OIBITOB, HSKOJOTHYECKU
1e1ecoo0pa3zHoro NoBeIeHUs B ObITY U TPYAOBOM JIEATEIBHOCTH B LIETSAX COXPAaHEHHS] CBOETO
3/I0pOBbs, OKpY)KAlOIIeW MPUPOJHOW Cpelbl U JOCTHXKEHHUs €€ YCTOMYMBOIO pa3BUTHS,
OCO3HaBaTh OINACHOCTh TOKCHYECKOTO JEHCTBUS Ha JKHUBBIE OPraHU3Mbl OIpeleIEHHBIX
HEOPraHWYECKUX BEIIECTB, MOHUMAs cMbica nokasaresns [1/1K;

c(hOpPMUPOBAHHOCTh YMEHUMN: OCYIIECTBIISITH IEJICHANPABICHHBIA MOUCK XUMHUUYECKOU
nH(pOpMalLlMK B PA3IMYHBIX UCTOYHMKAX (Hay4Hasl U yuyeOHO-Hay4yHasl JIUTeparypa, CpeacTBa
MaccoBoil mHpopMmanmu, VHTEpHET W Apyrue), KPUTUYECKH aHATU3UPOBATh XHUMHUYECKYIO
uHpopManmio, mepepadaTeiBaTh €€ W HCIOJNB30BaTh B COOTBETCTBUU C IIOCTaBJICHHOU
yueOHol 3a1ayeil.



TEMATHYECKOE IINTAHUPOBAHMUE 10 KJIACC

Ne HauMeHoBaHHe pa3ie10B U TeM NPOrPaMMBbI KoanvecTBo 4acos
n/m Bceero KonTpoabneie IpakTnyeckune
padoTbI padoThI
Pa3znen 1. Teopernyeckue 0CHOBbI OPraHN4eCKOl XUMHH
1.1 IIpenmer opranuudeckoit xumuu. Teopus cTpoeHus 8
opranuyeckux coeauHenunii A. M. Bytieposa
Wroro no pazzueny 8
Pasznen 2. YrieBoaopoast
2.1 IIpenenbHbIe yriIeBOJOPOABI — aTKaHbI, IHKIOATKAHBI 5
2.2 HenpenenbHble yriieBoAopoOIbl: aJIKEHbI, aJlKaIMEHBI, 14 1
AJIKUHBI
2.3 ApoMaTH4ecKHe YII1eBOJOpO/Ibl (apEHb) 8
2.4 IIpuponHble HCTOYHHKY YIIIEBOJIOPOIOB H HX IepepaboTKa 4
2.5 T"anoreHnpou3BoHbIE YIIIEBOAOPOIOB 4 1
Wroro no pazzueny 35
Pazgen 3. Kuciopojcoaep:kaniue opraHnyeckue coeIuHeHust
3.1 Cruptsl. ©eHon 11 1
32 KapOoHuIbHBIE COCIMHEHHS: allbACTH bl U KETOHBI. 21 1
Kapoonosie kucnoTel. Crnoxubie 3¢upst. XKupst
33 YraeBogst 9 1
Hroro no pazzgeny 41
Pa3nen 4. A3oTcoaep:kaniye OpraHuyecKue coeJuHeHus
4.1 ‘ AMUHBL. AMUHOKUCTOTHI. benku 12 1 ‘ 2
Wroro no paszueny 12
Pasznen S. BoicokomoJieKyJIsipHbIE COCIUHEHUS
5.1 ‘ BricokoMoOneKyIsIpHbIE COEAUHEHHS 6 ‘ 1
Hroro no pazneny 6
OBIIEE KOJMYECTBO YACOB I1O [TPOT'PAMME 102 3 ‘ 6




11 KIIACC

HaumeHoBaHHe pa31e/10B U TeM

KoauvecTBO 9acoB

Ne n/n IporpaMmbl Beero KonTpoabHbie IIpakTHyeckue
padoTbI padoTbl
Paznen 1. Teopernueckue 0CHOBBI XUMHUH
Crpoenne atoMma. Ileproanueckuii 3aKoH
1.1 u [lepuonnueckas cCUCTEMa XUMHYECKHX 9
snementoB J1. Y. MeneneeBa
1.2 Crpoenue BeriecTBa. MHOroobpasue 20 1
BEILIECTB
1.3 XuMHUYECKHE pPeaKuu 54 1
Wroro no pazgeny 83
Pa3nen 2. Heopranuueckasi Xumust
2.1 Hemerams 38 3
2.2 Meramst 31 3
Wroro no pasueny 69
Paznen 3. Xumus u ;KU3Hb
31 Mero/ipl TO3HAHKS B XUMHUU. XUMHUS U 13 1
JKU3Hb
Wroro no pasgeny 18
OBLIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 170 9




YUEBHO-METO/IUMYECKOE OBECIIEYEHHUE OBPA3OBATEJIbHOTI'O
MMPOILIECCA

OBSA3ATEJBHBIE YYEBHBIE MATEPUAJIBI 1J151 YYEHUKA

* Xumus, 10 kimacc/ I'abpuensa O.C., OctpoymoB WU.T'., Cnankos C.A., AKuHOHEpHOE
obmectBo «M3narenbcTBo «IIpocBerieHue

* Xumus, 11 kmacce/ I'abpuensia O.C., OctpoymoB N.I'., Cnankos C.A., JIéBkun A.H.,
AxmmonepHoe obmectBo «M3natennsctBo «IIpocsemnieHuey

METOAUYECKHUE MATEPHUAJIBI UISA YYUTEJIA
3anaynuk no xumun. 10 kinacc. Ky3znenosa, JIeBkun

3anaynuk no xumuu. 11 knacc. Kyznenosa, JIeBkuH

Hacronpnas kaura yunrens xumun. 10 ki1 ["abpuensa,OctpoymoB

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
https://chem-ege.sdamgia.ru

https://fipi.ru

https://foxford.ru/trainings/29460
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