


HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o XMMHM Ha YpOBHE CcpelHero ooOiero oOpa3oBaHUs
pazpaborana Ha ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-®3 «0O6
obpazoBanuu B Poccuiickoit deaeparnuny, TpeOOBaHUN K pe3yibTaTaM OCBOCHHS
denepanbHON 00pa30BaTENBbHON MPOrPaMMBI CpeaHEro oOIero o0pa3zoBaHUs
(®OIT  COO), npencraBieHHbIX B DegepaibHOM  rOCYJapCTBEHHOM
obpazoBatenpHoM cranHaapre COO, c¢ yuérom KoHuenmuu mnpenogaBaHus
y4eOHOro mpeameTa «XUMHs» B 00pa3oBaTeNIbHBIX OpraHuzanusax Poccuiickoi
denepanvy, peamu3yIOIIUX OCHOBHBIE O0Opa3oBaTelbHbIE MPOrpPaMMBbl, U
OCHOBHBIX ToNOXeHu «CTparerum pa3BUTHS BocnUTaHus B Pocculickoil
®depnepanuu Ha niepuoy 10 2025 roga» (Pacnopspbkenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MoAX0/0B K pa3paboTKe MpOrpaMMbl 10 XUMHUH, K OINpPEAEICHUIO
o0mieil ctparernu oOydeHus, BOCIUTAHUS U Pa3BUTHUS O0YUarOIINXCS CPEICTBAMU
yueOHoro npeamera «Xumusi» 1 10—11 knaccoB Ha 0a30BOM YpOBHE COCTaBHIIU
koHuentyanbuble nonoxkenus GI'OC COO o B3anMOOOYCIOBIEHHOCTU LEJEH,
COJEpKaHusl, pe3ylbTaToB OOydeHHs W TpeOOBaHMM K YPOBHIO IOJTOTOBKU
BBIITYCKHUKOB.

XHAMHUYECKOE oOpa3oBaHue, IOJIy4aeMOe BBIITYCKHUKAMHU
00111e00pa30BaTEeIbHON OpraHu3alluM, SBISETCS HEOThEMJIEMOM YacThlO UX
oOpa3zoBaHHOCTH. OHO CHYKWAT 3aBEpLIAIOIIMM 3TallOM peaju3aluyd Ha
COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIIOYEBBIX LEHHOCTEH, NPUCYIINX
LEJIOCTHOW CHCTEME XUMHUYECKOro oOpa3oBaHMs. OTH LIEHHOCTH KacaroTcCs
MO3HAHUA 3aKOHOB PHUPOAbI, POPMUPOBAHUS MUPOBO33PEHHS U OOIIEH KyJIbTYphI
YEJIOBEeKa, a TaKXKe OKOJOTMYECKHM OOOCHOBAHHOIO OTHOILIEHHUS K CBOEMY
3I0POBbI0 M TPUPOAHONW cpene. Peammusyercss xumuyeckoe oOpa3oBaHue
oOyuJaroluxcs Ha YpOBHE CpPEIHEro 00IIero oOpa3oBaHusl CPEACTBAMU Yy4eOHOTO
npeaMera «XUMHsSD», COJEpKaHUE M IIOCTPOCHHE KOTOPOro OIpPENESICHbl B
nporpaMmMe N0 XMMHUHU C Y4E€TOM CHEUU(PUKA HAyKd XUMUHU, €€ 3HAYCHUS B
MO3HAHWW TPUPOJLI U B MaTEPUAIBHON U3HHM OOIIECTBA, a TaKXkKe C y4ETOM
o0mMX 1enedl M NPUHLUIIOB, XapaKTEPU3YIOUIMX COBPEMEHHOE COCTOSHHE
CHUCTEMBI cpeaHero oo1ero oopasoBanus B Poccuiickoit deaeparumu.

XUMHSL KaK 3JEMEHT CHUCTEMbl €CTECTBEHHBIX HAayK UIpaeT ocoOylo posib B
COBPEMEHHOW IUBWJIM3ALMK, B CO3JaHUU HOBOW 0a3bl MaTepUanbHON KYJIbTYpBHI.
OnHa BHOCHUT CBOM BKJIaJl B (POPMHUPOBAHUE PALMOHATIBLHOTO HAYYHOTO MBILICHHUS,
B CO3JIaHUE IEJIOCTHOTO MPEJCTABICHUS 00 OKpY)KAIOIIeM MHUpPE Kak O €IUHCTBE
OpUPOJIbI U YelIOBeKa, KOTopoe (HOpMHUpYyeTCs B XMMHUHM Ha OCHOBE MOHUMAaHUS



BEILECTBEHHOI'O COCTaBa OKPYXAIOLIEr0 MHpPA, OCO3HAHMS B3aWMOCBSI3U MEXKIY
CTPOCHHEM BEILIECTB, UX CBOMCTBAMH M BO3MOXKHBIMH 00JIACTSMU IPUMEHEHUSI.

TecHO B3aMMOJIEHCTBYSl C APYTHMMH €CTECTBEHHBIMU HAyKaMH, XHUMHs cTaja
HEOTHEMJIEMOM YacThIO MUPOBOM KYJIbTYpbl, HEOOXOIUMBIM YCIOBUEM YCIEIIHOTO
Tpyda WU KHU3HU Kaxaoro ujeHa oOmectBa. CoBpeMeHHas XMMHSA KaK Hayka
co3uJaTelbHas, KaK HayKa BBICOKMX TEXHOJOTMH HalpaBlieHa Ha pEIICHHE
III00ANBHBIX MPOOJIEM YCTOMYMBOTO Ppa3BUTHS UEJIOBEUECTBA — CBHIPHEBOM,
HHEPreTUYECKOM, MUIIEBOM, IKOJIOTHYECKON 0€301aCHOCTH U OXPaHBbI 310POBbSL.

B coorBercTBUM € OOIIMMHU LEASIMH M IPUHLUIIAMU CPEIHEro OOIIEro
oOpaszoBanusl conepkanue npeamera «Xumus» (10-11 kmacesl, 6a30BbIi ypOBEHB
U3YyYCHHUS) OPUEHTHUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYJIBTYPHYIO MOATOTOBKY
oOy4Jaronmxcs, HEOOXOJUMYK0 UM i1  BBIPA0OTKM  MHPOBO33PEHUYECKHX
OPUEHTUPOB, YCHEUIHOTO BKJIIOYEHUS B JKU3Hb COLUYMa, IPOJOJLKCHMUS
o0pa30BaHMsl B Pa3IMUHbIX 00JaCTSIX, HE CBSI3aHHBIX HETIOCPEICTBEHHO C XUMHUEH.

CocraBnsomiuMu  nipeAMeTa  «XHUMHS»  ABISIIOTCA  0a30BbIE  KypChl —
«Oprannyeckas xumus» U «OOmas W HEOpPraHW4YecKass XHMHsS», OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHMsI KOTOPBIX SIBJIIFOTCS OCHOBBI 0a30BOIl HAYKH: CUCTEMA
3HaHUU MO0 HEOPraHUYECKOM XUMHHU (C BKIOYEHHEM 3HAHMM W3 OO0Ield XMMHH) U
opraHu4eckoil xumuu. POpMHUpPOBAHUE AAHHOW CHCTEMBI 3HAaHHUW NPU U3YYCHUU
npeaMera OO€eCleYMBaeT BO3MOXXHOCTh PACCMOTPEHUST BCEro MHOrooOpasus
BEILECTB Ha OCHOBE OOIINX MOHATUH, 3aKOHOB U TEOPUN XUMUHU.

Crpykrypa coaepkaHus KypcoB — «OpraHumdeckas Xumus» U «OOmas u
HEOpraHuyeckass XuMus» cpopmupoBaHa B MporpamMme MO XUMHH Ha OCHOBE
CUCTEMHOTO TOJXOJa K M3yYEHUI0 YydyeOHOro Marepuajia u OO0ycCJOBIIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHUEM  3HAHUW HA  ONpPENEIEHHBIX
TEOPETUYECKUX YpOBHAX. Tak, B Kypce OpraHMYecKol XHWMHHM BEUIECTBA
paccMaTpHUBAKOTCS HA YPOBHE KJIACCHYECKOM TEOPUU CTPOEHUS OPraHWYECKHX
COCIIMHEHHW, a TakK€ Ha YPOBHE CTEPEOXMMHUYECKMX M  DIIEKTPOHHBIX
NPEACTAaBICHU O CTpoeHUH BemiecTB. CBeleHUs 00 H3ydyaeMblXx B Kypce
BEILECTBAX JAIOTCA B PA3BUTUU — OT YIJIE€BOJAOPOJIOB J0 CIOKHBIX OMOJIOTHYECKU
AKTUBHBIX COEAUHEHHH. B Kypce OpraHM4eckol XUMHUU TOJYy4aroT pPAa3BUTHE
chOopMHpPOBaHHBIE Ha YPOBHE OCHOBHOTO 00IIero 0Opa3oBaHUs MEPBOHAYAIBHBIC
IPEJCTaBICHUS O XUMUYECKOM CBSI3U, KIAaCCU(PUKAIIMOHHBIX MPU3HAKaX BEILECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKOMN peaKkIuu.

[lonq HOBBIM YyrjaoM 3peHUss B IMpeaMmeTre «XuUMHs» 0a30BOr0 ypOBHS
paccMaTpuBaeTCsl M3YyYEHHBIM Ha YPOBHE OCHOBHOTO 0O0IEro o0pa3oBaHus
TEOPETUYECKH MaTepuan u (aKTOJIOTMUYECKHE CBEICHHS O BEIeCTBaX U
XUMHUYECKOM peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIas M HeopraHuyeckas
XUMUS» O00ydarouuMcsl MPEJOCTABISIETCS BO3MOXKHOCTh OCO3HATh 3HAYECHHE



NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJOJIOTMYECKUX TMO3UIIUH,
riy0ke TOHATh MCTOPUYECKOE W3MEHEHHE (YHKIMM JTOro 3akoHa — OT
00o0mIaroIIei 10 0OBACHSIOMIEH 1 MPOTHOZUPYIOLICH.

Envnas cucreMa 3HaHMI O BaKHEHIIMX BELIECTBAX, UX COCTAaBE, CTPOCHUH,
CBOMCTBAX U NMPUMEHEHHMH, & TAKKE O XUMHUYECKUX PEaKLUAX, UX CYIIHOCTH U
3aKOHOMEPHOCTSAX MNpOTEeKaHus JomnoyiHsgercs B Kypcax 10 um 11 kmaccos
AJIIEMEHTaMH COJEP)KaHMs, WMEIOIIMMH KYJbTYpOJIOTHYECKUNA W MPUKIATHON
XapakTep. OTH 3HAaHUS CIOCOOCTBYIOT IOHUMAHHUIO B3aUMOCBSI3U XHMHU C
JpYTMMH HayKaMH, PAacKpbIBalOT €€ poJib B IO3HABATEIbHOW U INPAKTUUYECKOU
JESATEIIbHOCTH 4YEJIOBEKA, CIIOCOOCTBYIOT BOCHUTAHHUIO YBA)KEHHS K IPOLECCY
TBOpYECTBA B 0O0JACTH TEOPUU U MPAKTUYECKUX MPUIOKEHUNA XUMHUHU, TOMOTAOT
BBIITYCKHUKY OpPHUEHTHPOBATHCA B OOIIECTBEHHO M JMYHOCTHO 3HAYMMBIX
npobiieMax, CBSI3aHHBIX C XUMHUEH, KPUTUYECKH OCMBICIMBAaTH MHGOPMAILUIO U
OPUMEHATh €€ U1 IONOJHEHUs 3HAHWM, pEUICHUS MHTEIUIEKTYalbHbIX U
HKCIIEPUMEHTAJIbHBIX UCCIEI0BATENbCKUX 3a/1ad. B 1enoM copepxanue yueOHOro
npeaMera  «XUMHS» ~ JAaHHOTO  YPOBHS ~ M3YYEHHS OpPUEHTUPOBAHO  Ha
dbopmupoBaHre y OOy4YarOMMXCA MHPOBO33PEHUYECKON OCHOBBI JUIsl MOHUMAHHUS
¢unocopckux uied, TaKuX Kak: MaTepUaIbHOE €JIMHCTBO HEOPIaHUYECKOTO U
OpPraHUYECKOTr0 MHpa, OOYCIOBJIEHHOCTh CBOICTB BELIECTB HX COCTaBOM H
CTPOEHUEM, II03HABAEMOCTb MPHUPOJHBIX SIBJICHUW MyTEM OSKCIEpPUMEHTA H
pEelIeHUs] MPOTHBOPEYMI MEXIy HOBBIMH (DaKTaMU U  TEOPETUUECKUMU
IPEINOChUIKAMHU, OCO3HAHNE POJIM XMMHUHU B PEIIEHUHU 3KOJOTHYECKUX Mpodiem, a
Takke MpodJieM cOepeKeHUsl FHEPreTUYECKUX PECYPCOB, ChIPhS, CO3JaHUSI HOBBIX
TEXHOJIOTUH U MaTEPUAJIOB.

B nmymaHe pemieHus 3aad4  BOCIMTAHMS, Ppa3BUTUS U COLMANIM3ALUU
OOy4YaromMxcss MPUHATbIE MNPOrpaMMOM IO XUMHUU TMOJAXOJbl K OIPEACIICHUIO
COJEpKaHUS U TIOCTPOEHUS TMpeAMeTa MpeaycMaTpuBaroT (opMHupoBaHHUE
YHUBEpPCAJbHBIX Y4YEOHBIX JAEHCTBHH, HUMeEIOMMX 0a30Boe 3HAUCHHE IS
pa3NUYHBIX BHJIOB JIESITEIIBHOCTU: pEUIeHUus MpoOsieM, IOUCKa, aHaiu3a H
00paboTku MH(pOpMAaLK, HEOOXOIUMBIX JJIsl MPUOOPETEHUS OIbITa TPAKTUYECKOM
U HCCIIENOBATEIbCKON AEATENbHOCTH, 3aHUMAIOIIEH Ba)XHOE MECTO B MO3HAHUU
XUMHH.

B mnpakTuke mnpenonaBaHHs XMMHUM Kak Ha YpOBHE OCHOBHOIO 0OILEro
oOpa3oBaHus, TaK U HA YPOBHE CpPeTHETO 0OIIero o0pa3oBaHus, MPHU OINpeaeICHUN
COJIEpKaTEeJIbHOM XapaKTEPUCTUKH 1IeJIed HU3Yy4YeHHs MpeaMeTa HalpaBiIeHHEM
NEPBOCTENEHHON 3HAYMMOCTU TPAIUIMOHHO MPU3HAETCS (POPMUPOBAHUE OCHOB
XUMHYECKON HAayKHd KakK 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPaKTUUYECKON
JEATEIbHOCTH YEJIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOW KyJbTyphl. C



METOAMYECKOW TOYKM 3pPEHUs TAKOM NOAXOJ K ONPEACIICHHUIO LIEJIEW W3y4eHUs
npeaMeTa SIBISIETCS BIIOJHE OTMPaBIaHHBIM.

CornacHO JaHHOW TOYKE 3PEHMS TJIaBHBIMU LEISIMH H3yY€HHUs IpeaMera
«Xumusi» Ha 6a3oBoM ypoBHe (10 —11 kJ1.) BIISAIOTCS:

e (OpMHUPOBAHME CHUCTEMBl XHUMHYECKMX 3HAHMM KaKk  BaKHeHIIen
COCTABIIIIOLIEN €CTECTBEHHO-HAYYHOW KapTUHBI MUpPa, B OCHOBE KOTOPOHU
JeKaT KIIYEBbIC MOHATHUS, (PyHIaMEHTaIbHbIE 3aKOHBI U TEOPUU XHUMHUHU,
OCBOCHHE S3bIKa HAyKH, YCBOCHHE U TMOHUMAHUE CYIIHOCTH IOCTYIHBIX
000011IeHUI MHPOBO33PEHUECKOTO XapaKTepa, 03HAKOMIIEHHE C HCTOpHUEH
WX Pa3BUTHUS U CTAHOBJICHUS,

e (opMHUPOBaHKE U Pa3BUTHE MPEICTABICHUN O HAYYHBIX METOJaX MO3HAHUS
BEIIECTB M XUMHYECKHX pEaKiui, HEOOXOJUMBIX IS MPUOOpPETCHHS
YMEHUN OpPUEHTUPOBATHCS B MHPE BEIIECTB U XUMHUYECKUX SIBICHHM,
UMEIOLINX MECTO B MIPUPOJIE, B IPAKTUUECKOMN U MOBCEIHEBHOM KU3HH;

e Pa3BUTHE YMEHUM U CIOCOOOB JEATEIbHOCTU, CBI3AHHBIX C HAOIIOICHUEM U
OOBSICHEHHEM XUMHYECKOTO OKCIIEPUMEHTa, COOJIOACHHEM TIPaBUII
0e30MacHOro o0paIieHus ¢ BEIeCTBAMM.

Hapsigy ¢ aTum, conepxaTesibHasi XapaKTepUCTUKA 1IeJIel U 3a7a4 U3y4eHHUsI
npeaMeTa B IporpaMMe 1o XMMUM YTOYHEHAa U CKOPPEKTUPOBaHA B COOTBETCTBUU
C HOBBIMHU MPHUOPHUTETAMHU B CHUCTEME CpeaHero olmiero oopasoanus. CeroaHs B
NpENoJAaBaHUM XUMUU B OOJbIIed CTemeHH OTAAETCA  MPEeAroYTeHHE
IPAKTUUYECKOM KOMIIOHEHTE COJep)KaHus OOydueHHus, OPHEHTUPOBAHHON Ha
HOJIFOTOBKY BBITYCKHUKA 00111€00pa30BaTeNIbHON OpraHM3alyy, BJIaJCIOIIEro He
HAa0OpOM 3HAHWN, a (PYHKIMOHAIBHOW TPAMOTHOCTBIO, TO €CTh CIOcoOaMu U
YMEHHSIMH aKTUBHOTO TOJIyYC€HHUs 3HAHUI W MPUMEHEHHs] UX B PEaTbHON >KU3HU
JUTSL PEIICHUS TPAKTUUECKHX 3a71ad.

B cBsf3M C ATUM TpU U3YYEHUH TpeaMeTra «XHUMHs» JIOMUHUPYIOIIEe
3Ha4YeHHEe NMPUOOPETAIOT TaKUE LENH U 33J]a4H, KaK:

amanTanusi 00yJarommxcsl K yCIOBUSM TUHAMHYHO Pa3BUBAOIIETOCS MHPA,
dbopMupoBaHHE  WHTEIJICKTyalbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOATEILHOMY MPUHATHIO TPAMOTHBIX
pEIICHNI B KOHKPETHBIX KU3HEHHBIX CUTYAIUSIX, CBS3AHHBIX C BEIIECTBAMHU M HX
IPUMEHEHHUEM;

dbopMupoBaHre Yy OOy4arOUIMXCsS KJIIOYEBBIX HABBIKOB  (KITIOYEBBIX
KOMIICTCHIINI), WMEIONINX YHUBEPCATbHOE 3HAYCHHE IS Pa3IUYHBIX BHIIOB
NeATEILHOCTH: PEIIeHHs MpoOJeM, MOoMcKa, aHamu3a U 00padOTKu MH(POpPMAIIUH,
HEOOXOJUMBIX i TPUOOPETEHUs OIbITa JEATEIbHOCTH, KOTOpas 3aHHUMaeT
BOXHOE MECTO B TIO3HAHUM XWUMHUU, a TaKXKe JJs OIEHKH C TO3UIUI



HKOJIOTUYECKON O€30MacHOCTH XapaKTepa BIMSHUS BEIIECTB M XUMHUYECKHUX
MIPOIIECCOB HAa OPTaHWU3M YEJIOBEKA U MIPUPOIHYIO CPEY;

pa3BUTHE TO3HABATEIBHBIX WHTEPECOB, MHTEIICKTYATbHBIX U TBOPUYECKHUX
CTIOCOOHOCTEH 00YJArOIIMXCS: CIIOCOOHOCTH CaMOCTOSITENIbHO MPHOOPETaTh HOBBIC
3HAHUS 110 XUMHH B COOTBETCTBUU C KU3HEHHBIMU MOTPEOHOCTSAMH, UCTIOIB30BAThH
COBpEMEHHBIC HH(POPMAIIMOHHBIC TEXHOJOTUHU VISl TIOMCKA M aHajdu3a Y4eOHOU |
HAyYHO-TIOMYJISIPHOM MH(POPMAITUN XUMHUYECKOTO COJICP KaAHMS;

dbopMUpOBaHUE U Pa3BUTHE Y O0YUAIONIUXCS aCCOIIMATUBHOTO U JIOTHYECKOTO
MBIIUICHHS, HAOII0IaTEIBHOCTH, COOPAaHHOCTH, aKKYPaTHOCTH, KOTOPBhIE OCOOCHHO
HEOOXOJMMBI, B YAaCTHOCTH, NMPH IUIAHUPOBAHUHM W TPOBEACHUU XUMHUYECKOTO
IKCIIEPUMEHTA;

BOCIIUTAaHUWE Yy oOOydaronmxcs YOEeXIEHHOCTH B TyMaHUCTHYECKOMN
HAIPaBJICHHOCTU XUMHH, €€ BaXHOW pPOJM B PEIICHUM TJIOOAIBHBIX MpoOiieM
PaIlMOHANBHOTO MPUPOJIONOJIB30BAHUS, TTOTIOTHEHUSI SHEPTETUUECKUX PECYpPCOB U
COXpaHEHUs] TPHUPOJTHOTO PABHOBECHS, OCO3HAHHUS HEOOXOIUMOCTH OEpeHOTO
OTHOIICHUSI K TIPHUPOJC M CBOEMY 3I0pPOBBIO, a Tak)Ke IPHOOPETCHHS OIbITa
WCITOJIb30BAHUS TIOMYyYEHHBIX 3HAHWA I TPHHITHS TPAMOTHBIX PEIICHUN B
CUTYaIIMsIX, CBI3aHHBIX C XUMUYECKUMU SIBIICHUSMH.

B ydeObHOM maHe cpenHero oOmero oOpa3oBaHUsA MpeaMeT «XUMUS
0a30BOTO YPOBHS BXOJUT B COCTaB MpeaMeTHON obnacTu «EcTecTBeHHO-HAay4YHBIC
MIPEIMETBD).

OO11ee uncIo 4acoB, OTBEAEHHBIX VISl U3YYCHUS] XUMUHU, Ha 0230BOM YPOBHE
cpeaHero oomiero oopaszoBaHus, cocrabisgeT 68 dacoB: B 10 kmacce — 34 gaca (1
yac B Hegemwo), B 11 kmacce — 34 wgaca (1 w4ac B Hememo).



COAEPKAHUE OBYUEHUSA
10 KIIACC
OPTAHUYECKASA XUMUSA

Teopernyeckue OCHOBbI OPraHUYECKOU XUMHH

[IpenMeT opraHMYeCcCKON XUMUU: €€ BO3SHUKHOBEHHUE, Pa3BUTUE U 3HAYCHHE B
MOJYYEHUH HOBBIX BEIIECTB W MAaTepUaAIOB. Teopusi CTPOEHUS OPraHUYECKHUX
coequHennii A. M. Bytneposa, e€ ocHoBHBIE ToNI0keHUsA. CTPYKTYypHBIE (POPMYIIBI
OpraHMYecKuX BelecTB. ['oMonorus, wu3oMepusa. XUMUYECKas CBSI3b B
OpPTraHUYECKUX COCTMHEHUSX — OJJMHAPHBIC U KPATHBIC CBS3H.

[IpeacraBnenne o kinaccupukanuu opraHuyeckux BeniecTB. HoMmeHkmarypa
OpraHUYECKUX COEAMHEHUW (CHUCTEeMaThyecKkas) W TpPUBUAIbHBIE Ha3BaHUS
BAKHEUIIINX MPEICTABUTENEN KIACCOB OPraHUYE€CKUX BEIIECTB.

OKCIIEpUMEHTAJIBHBIE METOJbl H3Y4YEHHs] BEIIECTB M HX MpPEBPallCHUN:
O3HAKOMJICHHE C O00pa3laMy OpraHWYeCKHX BEIIECTB W MaTepuajiaMH Ha HUX
OCHOBE, MOJICTUPOBAHUE MOJIEKYJ OpPraHWYECKUX BEIECTB, HAOIIOJCHUE U
OMHUCaHUE AEMOHCTPAIMOHHBIX OMBITOB MO MPEBPAILCHUIO OPraHUYECKUX BEILIECTB
IIpU HarpeBaHuM (IUIaBJICHUE, OOYTJIMBAHUE U TOPEHUE).

Yriesoaopoabt

AJIKaHBI: COCTaB M CTPOEHUE, TOMOJIOTMYECKHU psAA. MeTaH W 3TaH —
NpPOCTEHIIINE TPEACTABUTENN alKAHOB: (PU3WYECKHME M XUMHUYECKHE CBOMCTBa
(peakuuu 3aMelIeHUss U TOPEHHMs), HAXOXKJACHUE B NPUPOJE, MOJyYeHUE U
MIPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUUECKUN pAll. DTUIIEH U MPOMUIEH —
MPOCTEUIINE TPEICTABUTENN QJIKEHOB: (PU3MUECKHME U XUMHYECKHE CBOMCTBA
(peakuuu TUAPUPOBAHMS, TaJOTCHUPOBAHUS, THUIpaTallUM, OKHUCICHUS U
MOJIMMEPU3AIINH ), TOJyYCHUE U TPUMEHEHHUE.

Ankanuensl: Oyrtaaues-1,3 u merwnOytamueH-1,3: cTpoeHue, BaKHEWIINE
XUMUYECKHE CBOMCTBa (peakiusi mojaumepusanuu). [lomydeHne CHHTETHYECKOTO
KayudyKa U pEe3UHBI.

AJIKMHBI: COCTaB U OCOOCHHOCTH CTPOECHUS, TOMOJIOTUYECKUH Psill. ALICTHIICH
— TPOCTEUIHNM MPEACTaBUTENh AJKUHOB: COCTaB, CTPOCHHE, (U3UYECKUE WU
XUMHUUYECKUE CBOMCTBA (pEaKIMu THIPUPOBAHMUSI, FaJOTCHUPOBAHUS, THIPATALINH,
TOpPEHHs]), MOJyYeHUE U TPUMEHEHHUE.

Apenbl. benzon: coctaB, cTpoeHue, QU3MYECKHEe W XMMHYECKHE CBOMCTBA
(peakuuu TaJIOTeHUPOBAHUSI U HUTPOBAHUS), MOJyYCHUE U TIpUMEHeHue. 10.1yo:
cocmas, cmpoenue, uauueckue U  Xumuueckue  ceolcmea  (peaxkyuu
2aN02eHUPOBAHUsSL U HUMPOBAHUS), NONyYeHue u npumereHue. TOKCUYHOCTb
apeHoB. ['eHeTmyeckass CBs3b MEXAY YIJIEBOAOPOJAAMHU, MPUHAMIEKANUMH K
pAa3JIUYHBIM KJIaccam.



[IpuponHble MCTOYHMKHM YIJIEBOAOPOAOB. IIpupoaHblii ra3 W NONYyTHBIE
HeTsaHbie Ta3bl. Hedth u e€ mpoucxoxnenue. CrocoObl nepepaboTku HEDTH:
NEPETOHKA, KPEKUHI (TEPMUYECKUN, KATATUTUYECKUW), TUpoau3. IIpomyKkTel
nepepaboTky He(pTH, UX NIPUMEHEHUE B MIPOMBIIIJIEHHOCTH U B ObITYy. KaMeHHBIi
yroJib U IPOAYKTHI €0 MepepadOTKH.

OKCIEpUMEHTAIBHBIE METOAbl HM3YyYEHHsI BELIECTB M HUX IPEBPALLCHUM:
O3HAKOMJIEHHME C oOpa3lamMu IUIacTMacC, KaydyKOB M PE3UHBI, KOJUIEKLIHH
«Hedptp» u  «Yromp», MoIeIMpOBaHUE  MOJIEKYJ  YIJIEBOJOPOAOB |
raJIOr€HONPOU3BOIHBIX, [TPOBEICHUE NPAKTUYECKON PaOOThl: MOJIyYEHHUE TUIICHA
Y U3Y4YECHHE €TO CBOMCTB.

Pacuérnslie 3anaun.

Bbluncnenuss 1Mo YpaBHEHHMIO XHWMHUYECKOM peakuuu (Macchl, O00BEMA,
KOJIMYECTBA MCXOJHOI0 BEUIECTBA WIM NPOAYKTA PEAaKUUU 10 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOJHBIX BEIIECTB WM NPOAYKTOB PEAKIIIH).

Kuciiopoacoaep:kamue oprann4ecKkue coeJMHeHUs

[IpenenpHple OQHOATOMHBIE CIHHUPTHL. METaHON MW OTAaHOJN: CTPOCHHE,
bu3nueckue M XHUMHYECKHME CBOMCTBA (peakUWH C AaKTUBHBIMU METaJlJIaMH,
rajJlor€HOBOJIOPO/IaMHU, TOpEHHE), MpUMEHEHHe. BoaopoaHbie CBsI3U MEXAY
MOJIEKYJIaMU CIIUPTOB. /lelicTBHEe METaHOJIa M ATaHOJIa HA OPraHU3M YEJI0BEKA.

MHoroaroMHsle  COMPTHL. OJTWICHIJIMKOJIb W  TIIMIEPHH: CTPOCHHE,
¢u3nueckue W XUMHUYECKHE CBOWCTBA (B3aMMOJEHCTBHE CO ULIEJIOYHBIMU
MeTaJlJlaMH, KaueCTBEHHAsl peaklMsi Ha MHOroaTOMHbIe cnupthl). JleiicTBue Ha
opraHusM 4yenoseka. [I[puMenenne rauueputa v TUIICHIIMKOJIS.

deHoM: CTpOCHHE MOJEKYJbl, (U3WYSCKHE W XHMHYECKHE CBOMCTBA.
Tokcuunocth penona. [Ipumenenue denoua.

Anmpnerugpl U Kemowuwvl. DopManmpaerun, aneTanbACTHHA:  CTPOECHUE,
¢uznyeckue U XMMUYECKHE CBOICTBa (peaklMHU OKHCIEHUS W BOCCTAHOBJICHUS,
KAuECTBEHHbIE PEAKLIMN ), IOJYyYEHUE U IPUMEHEHUE.

OAHOOCHOBHBIE TpeJeNbHble KApOOHOBBIE KHUCIOTHL. MypaBbHHAs W
YKCYCHasi KHCIJIOTBI: CTpO€HHE, (PU3NYECKHEe U XMMHUYECKHE CBOMCTBa (CBOICTBA,
oOuue AJig Kiacca KUCIOT, peakuus 3TepruuKalim), MoaydYeHue U MpUMEHEHHE.
CreapuHOBasi U OJEMHOBAs KHUCJIOTHl KaK MPEACTABUTENIN BBICIIMX KapOOHOBBIX
KHUCIIOT. Mbljla KaK COJIM BBICIIMX KAPOOHOBBIX KUCIIOT, X MOIOIEE ACHCTBUE.

CnoxxHble 3(QUpbl KakK MPOU3BOJHBIE KapOOHOBBIX KHUCIOT. ['uuaponus
cinoxHbIX 3¢upoB. XKupsel. 'naponaus xupos. [Ipumenenue xupos. buosornueckas
POJIb JKUPOB.

VYrneBoabl:  cocTaB, KilacCHU(PHUKAnus  YrJeBOAOoB  (MOHO-, JHU- H
nonucaxapuipl). ['oko3a — mpocTerImmii MOHOCaXapua: 0COOCHHOCTH CTPOCHUS
MOJIEKYJIbI, (U3MYECKHEe W XUMHUYECKHE CBOICTBAa (B3aMMOJEWUCTBHE C




ruapokcuaom meau(Il), okucnenne ammmuadnbiM pactBopoM okcuaa cepebpa(l),
BOCCTAaHOBJICHHE, OpPOKEHHE TJIIOKO3bl), HAXOXKIEHUE B IPHUPOJIE, MPUMEHEHUE,
ounonornyeckas poiib. @otocunres. pykTo3a KaK H30MEP IITHOKO3BI.

Kpaxman u nemnonos3a Kak nOpupoAHbie noauMepbl. CTpoeHHE Kpaxmania U
Heunono3bl.  Pu3nueckue M XUMHUYECKHE CBOMCTBAa Kpaxmana (THAPOJIH3,
KAueCTBEHHAs PEaKIUs C HOJIOM).

OKCIEpUMEHTAIbHBIE METOJbl H3YUYCHHs] BEIIECTB M HUX MPEBpalllCHUMN:
MpOBE/ICHHE, HAONIOJCHHE U ONHMCAHHE JEMOHCTPAI[MOHHBIX OIBITOB: TOpPEHHUE
CIIUPTOB, KaUYE€CTBEHHBIC PEAKIIMM OJHOATOMHBIX CIHUPTOB (OKUCICHHE 3TaHOJa
okcugoMm Meau(ll)), MHOroaroMHBIX CHUPTOB (B3aMMOJICHCTBHUE TIIMIIEPUHA C
rugpokcuomM meau(ll)), anpaeruioB (OKMCIEHHE aMMUAYHBIM PaCTBOPOM OKCHJIA
cepeopa(l) u ruapokcugom wmenu(ll), B3aummonecTBHE Kpaxmana C HOJOM),
MIPOBE/ICHNUE MPAKTUUECKON pabOThI: CBOMCTBA pacTBOpa YKCYCHOM KHUCIIOTHI.

Pacuérnblie 3agaun.

Bbluncienuss 1Mo YpaBHEHHMIO XHWMHUYECKOM peakuuu (Macchl, O00BEMA,
KOJIMYECTBA MCXOJIHOTO BEIIECTBA MJIM MPOJYKTa PEaKIMU MO M3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WM TPOIYKTOB PEAKIIUN).

A3oTcoaeprkalye OpraHu4ecKue COeIMHEHHUS.

AMMHOKHCIIOTHI Kak amM(pOTEepHbIE OpraHuyYeckue coeauHeHus. duznueckue
U XMMHYECKHE CBOMCTBA aMHUHOKHUCIIOT (Ha mpuMmepe riuiuHa). buonorudeckoe
3HaAYeHUE aMUHOKUCIOT. [lenTuasl.

benkun kak NpUpPOAHBIE BBICOKOMOJIEKYJIApHbIE coeanHeHus. llepBuuHas,
BTOpPUYHA M TPETHYHAS CTPYKTypa OenkoB. XMMHYECKHE CBOWCTBA OEJIKOB:
THIPOJIN3, ICHATYpAIHs], KAYECTBEHHBIC PEAKIINKN Ha OCJIKU.

OKCIEpUMEHTAIbHBIE METOJIbl M3YyYE€HUS BEIIECTB U MX MPEBpaIlCHUI:
HAOJIIOICHUE U ONMKMCAHUE JEMOHCTPALIMOHHBIX OMBITOB: JAEHATYpalusi OEIKOB MPH
HarpeBaHUM, [IBETHBIC PEAKIIUU OEITKOB.

BricokoMoJIeKyJISIpHbIE COeINHEHNS

OCHOBHBIC TOHSTUSI XMMUU BBICOKOMOJICKYJIIPHBIX COEAMHEHUN: MOHOMED,
MOJIUMEpP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEPHU3ALUU, CPEAHSS MOJICKYJIApHas
Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJIEKYJSIPHBIX COEIMHEHHH —
MOJIMMEPU3ALMS U TTOJIMKOHCHCALIHSL.

OKCIIEpUMEHTAIbHBIE METOJbl H3YYEHHs] BEIIECTB M HX MPEBPAIlCHUIN:
O3HAaKOMJIEHUE C 0o0Opa3liaMy MPUPOJIHBIX U MUCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4yKOB.

MexnpeaMeTHbIe CBA3H.

Peanuzanusa MexXnpeaMETHBIX CBSI3€M MPU U3YYEHUH OPTaHUYECKOM XUMUHU B
10 kmacce OCYIIECTBISIETCA 4Yepe3 HCIOJIb30BAaHUE Kak OOIIUX €CTeCTBEHHO-



HAYYHBIX MOHATHUN, TaK W MOHATUMN, SBISIOUIMXCA CUCTEMHBIMU JUISI OTAEIBHBIX
IPEIMETOB €CTECTBEHHO-HAYUYHOTO IHKIIA.

OO1ue ecTecTBEHHO-HAYYHBIE TIOHATHUSA: SIBJICHHUE, HAYYHBIA (PaKT, THIIOTE3A,
3aKOH, TEOpHS, aHAIW3, CUHTE3, KiaccuuKanus, MepuoJUUHOCTh, HAOIIOICHHE,
U3MEpEHue, SKCIIEPUMEHT, MOJICIIMPOBAHUE.

®dusuka: wmaTepusi, DJSHEprus, Macca, aroM, OJJIEKTPOH, MOJEKYa,
SHEPreTUYECKU ypOBEHb, BEIIECTBO, TeNO, OOBEM, arperaTHoe COCTOSHUE
BEIIECTBA, (pU3MUECKUe BETUUMHBI U IUHHIIBI UX U3MEPEHHUS.

buonorusi: kierka, opraHusM, Ouocdepa, oOMEH BEIIECTB B OpPraHU3ME,
¢oTrocuHTEe3, OMOJIOTMYECKH AaKTHBHbBIC BemlecTBa (OEJKH, YIIEBOABI, JKHPHI,
(bepMeHThI).

['eorpadusi: MuHEpabl, TOPHBIE TTOPOJIbI, TIOJIE3HBIE HUCKOMAaeMbIe, TOIUIHBO,
PECYpPCBHI.

TexHosnorus: MNHUINEBbIE MPOAYKThl, OCHOBbI PAlMOHAIBLHOIO IHMTaHUS,
MOIOIIHNE CPEJICTBA, IEKAPCTBEHHBIC M KOCMETHYECKHE MpenapaThl, MaTepuaibl U3
UCKYCCTBEHHBIX U CHHTETHYECKHUX BOJIOKOH.

11 KJIACC
OBIIASA U HEOPTAHNYECKASA XUMUSA

Teopernueckne 0CHOBbI XUMUH

XUMUYECKH BneMeHT. AToM. Sapo artoma, H30TONBL. JIEKTPOHHAS
000J109Ka. DHEPreTHUECKUE YPOBHHM, MOAYPOBHH. ATOMHBIE OpOHUTamu, s-, pP-, d-
aneMeHThl. OCOOEHHOCTH pachpeniesieHus] dJEKTPOHOB M0 OpOUTAIIM B aToMax
AJIIEMEHTOB MEPBbIX YETHIPEX NEPHOJOB. INEKTPOHHASI KOH(PUTYpaALUsi aTOMOB.

[lepnognuecknil 3akoH U Ilepuoanueckas cucreMa XUMHAYECKUX JJIEMEHTOB
. . MenneneeBa. CBsi3b NMEpUOIUYECKOTO 3aKOHA U I[leproamyeckoil cucTeMbl
xumudeckux aneMmeHToB . M. MeHaeneeBa ¢ COBpEMEHHOU TEOPUEU CTPOEHUS
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHHUS CBOMCTB XHMHYECKHX DJJEMEHTOB U
o0pa3yeMbIX HMMHU MPOCTHIX M CJIOXKHBIX BEIIECTB IO TpynnaM M TepUuojaaM.
3Ha4YeHue MEPUOANYECKOTO 3aKOHA B PA3BUTHH HAYKHU.

Ctpoenue BemiecTBa. XUMHYECKash CBs3b. BHAbl XWMHYECKON CBSI3U
(KOBaJICHTHasi HEMOJISIpHAs W TOJISIpHAsi, MOHHAs, MeTajuindeckas). MexaHu3Mbl
oOpa3oBaHUs KOBAJEHTHOM XUMHUYECKOW CBs3M (OOMEHHBIM U JOHOPHO-
akienTopHelil). Bomopoanas cBs3b. BaleHTHOCTh. JIEKTPOOTPUIIATEIHLHOCTS.
Crenenb okuciieHus. IOHbI: KATUOHBI U AHUOHBI.

BemectBa MOJEKYJSIPHOTO W HEMOJIEKYJSIPHOTO  CTPOEHHUS.  3aKOH
MOCTOSTHCTBA COCTaBa BELIECTBA. THUIMbI KPUCTATUNIMUYECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BEIIECTB OT TUIIA KPUCTAUINYECKOU PELIETKH.

[lonatne o aucnepcHbIX cucreMax. VICTMHHBIE M KOJUIOWJHBIE PACTBOPHI.
MaccoBas 10J11 BEECTBa B pacTBOPE.



Knaccudukanus HEOpPraHUYECKUX COEIUHEHUN. Homenknarypa
HEOPraHUYECKHX BeIIEeCTB. ['eHeTMdeckass CBA3b HEOPraHMYECKUX BEIIECTB,
MPUHAJICKAIUX K PA3TUYHBIM KJIacCaM.

Xumuueckas — peakuusd. Krmaccupukanmss XUMHYECKMX — peakiuil B
HEOPTaHUYECKOM M OPraHUYECKON XHWMHHM. 3aKOH COXPAHEHHsS MAcChl BEIIECTB,
3aKOH COXPAaHECHUS W MPEBPALLICHUS SHEPTUU TP XUMHYECKUX PEAKIIMSX.

CkopocTh peakiuu, e€ 3aBUCUMOCTh OT pa3nuyHbIX (pakTopoB. OOpaTHMbie
peakuuu. XuMHUecKoe paBHOBecHe. DakTopbl, BIUSAIOMIME HA COCTOSHHE
xumuueckoro pasHosecus. [Ipunnun Jle Hlartenbe.

DnekrponuTuyeckas auccouuanus. CuiabHbie U ciadbie anekTponuThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KHUCJIAs, HEUTPAJIbHAS, IEIIOYHAS.

OKUCITUTENBHO-BOCCTAHOBUTEIBHBIC PEAKIINH.

OKCIIEpUMEHTAIbHBIE METOJbl H3y4YEHHsS] BEIIECTB M HX MpPEBpaIlCHUN:
neMoHcTpanus Tabmun «[lepuonnueckas cucremMa XxuMmuueckux snemMeHtoB /. .
MeHnneneeBay, U3ydeHUE MOJIeNIed KPUCTAJUIMYECKUX PEHIETOK, HAOIOJACHUE U
OMHUCaHUE JEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (pa3iioKeHUE MEPOKCUIA
BOJIOPOJA B MPUCYTCTBUU KATAIN3ATOPA, ONPEAECICHUE CPEIbl PACTBOPOB BEIIECTB
C TOMONIBI0O YHHBEPCAIBHOIO HWHIUKATOPA, pEaKIUh HOHHOTO oOMeHa),
MIPOBE/ICHUE TIPAKTUYECKOIN paboThl «BiausiHue pa3inyHbiX (PaKTOPOB HA CKOPOCTh
XAMHUYECKON pEAKIUm».

PacuétHble 3anaumn.

Pacuérel 10 ypaBHEHMSIM XUMHUYECKUX pEaKUuid, B TOM YHCIE
TEPMOXUMHUYECKHUE PACUEThI, PACUEThl C HCHOJIb30BAHUEM IIOHATHUS «MaccoBas
JIOJIS1 BELIECTBAY.

Heoprannyeckasi xummus

Hemeramnel. Ilonoxxkenne HemetaisioB B llepuomunueckord  cucreme
xuMuueckux sjeMeHToB [[. M. MenneneeBa 1 0COOCHHOCTH CTPOEHHS aTOMOB.
@u3nyecKue CBOWCTBA HEMETAUIOB. AJUIOTPONHUS HEMETAIUIOB (HA MpuMepe
KHUCJIOpOoa, cephbl, hochopa u yriepoa).

XUMUYECKHE CBOMCTBA Ba)KHEUIIIMX HEMETAUIOB (TajoreHOB, CEPhl, a30Ta,
dbochopa, yriepoga U KpEeMHMs)) W HMX  COCAMHEHUUH  (OKCHUJIOB,
KHUCJIOPOACOIEPKAITUX KUCIOT, BOAOPOJAHBIX COCAMHEHUN).

[IprumeHeHne BaXXHEUIINX HEMETAIUIOB U UX COCAUHECHUM.

Meramisl. [lonoxenue meramnos B Ilepuoanyeckon cucteMe XMMHUYECKHUX
anemenToB JI. . MenpaeneeBa. OCOOEHHOCTH CTPOEHUS DJIEKTPOHHBIX 000JIOYEK
aToMOoB MeTayuioB. O6mme (usnyeckue cBorcTBa MeTauioB. CIUiaBel METAJUIOB.
DNEKTPOXUMUYECKUIN PSIJT HAMIPSYKEHU METaIOB.

XUMHUYECKHE CBOMCTBA BAXKHEHIIUX METAIIOB (HATPUM, KM, KaJbLIMi,
MarHui, allfOMUHUN, IUHK, XPOM, KEJI€30, MEJIb) U UX COCAMHEHUH.



OOmue cnocoObl momyuyeHus: MetayioB. [IpumeHeHne MeTamuioB B OBITY H
TEXHUKE.

DOKCIIEpUMEHTAJIbHBIE METOJbl H3YyYECHHUS BEHIECTB W HX NPEBpaICHUN:
U3y4YeHUE KOJUIEKIMH «MeTauibl U CIUIaBbl», 00pa3lOB HEMETAIUIOB, pELICHUE
HKCIIEPUMEHTAIBHBIX 3a/a4, HaOJIOJEHUE W OINUCAHWE JIEMOHCTPAIIMOHHBIX |
7a00pATOPHBIX OMBITOB (B3aMMOJACHCTBHE THUIPOKCHA ATIOMUHUS C PacTBOpaMu
KHUCJIOT U LIEJI0Ye, KAYECTBEHHBIC PEAKIIUU HA KATUOHBI METAJUIOB).

Pacuérurle 3amaun.

Pacuétel mMacchl BemiecTBa WM 00ObEMA ra3oB MO W3BECTHOMY KOJUYECTBY
BEI[ECTBA, Macce WM O0OBEMY OJHOTO W3 YYACTBYIONIMX B PEAKIMU BEIIECTB,
pacd€Tsl Macchl (00BEMA, KOJIMUECTBA BEIIECTBA) MPOAYKTOB PEAKIIUH, €CITH OHO
13 BEILIECTB UMEECT MPUMECH.

XuMHUS ¥ KM3Hb

Ponb xumun B 00ecrieueHUN SKOJOTUYECKOM, IHEPreTUYECKON U MUIIEBOM
0€30MacHOCTH, Pa3BUTUM MEAUIMHBL. [lOHATHE O HAyYHBIX METOJAX IO3HAHUS
BEIIECTB U XUMUYECKUX PEAKLIHH.

[IpencraBnenuss 00 OOHIMX HAYYHBIX MPUHIUIIAX POMBIILICHHOTO
IIOJIy4YE€HUs BaXKHENIIMX BEIIECTB.

YenoBek B MHpE BEUIECTB M MATEPUAIOB. BAKHEHUIINE CTPOUTEIIBHBIE
MaTepuaabl, KOHCTPYKIHMOHHBIE MATEpHUalbl, KpPACKHA, CTEKJIO, KEpaMHKa,
MaTepuabl JJs 3JEKTPOHUKHA, HAHOMATEPUAJIbl, OPraHUYECKUE U MUHEPAIbHBIC
ynoOpeHus.

XUMHST U 3I0pOBbE YEJIOBEKA: MPABUJIA MCIIOJIBb30BAHUSA JIEKAPCTBEHHBIX
npenaparoB, MpaBuiia OE€30MACHOTO MCIIOJIb30BAHUS MPENapaToB OBITOBON XHUMUHU
B MOBCEIHEBHOW JKU3HMU.

MexnpenMeTHbIe CBSI3H.

Peanuzanuss  MEXNpeaMETHBIX  CBS3ed TpW  M3yYyeHUH OOmed u
HEOpPraHu4ecKorM XxuMuM B 11 Kilacce ocylIecTBIISETCS Yepe3 MCIOJIb30BAHUE KaK
OOIIUX €CTECTBEHHO-HAYYHBIX TOHSITUM, TaK W TIOHATUN, SBISIOUIAXCS
CHUCTEMHBIMHU JIJISI OTACJIBHBIX TPEAMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO0mue ecTeCTBEHHO-HAYYHbIE TMOHSITHS: HAay4YHbIM (DaKT, rUmoTe3a, 3aKoH,
TEOpWsl, aHallu3, CHHTE3, KIacCHU(pUKALMS, TEePUOJAUIYHOCTh, HAOIIOICHUE,
DKCIIEPUMEHT, MOJICJINPOBAHNE, U3MEPEHUE, SBJICHHUE.

dusukKa: MaTepus, SHEPTHs, Macca, aTOM, 3JEKTPOH, MPOTOH, HEUTPOH, HOH,
M30TOM, PAIMOAKTUBHOCTh, MOJIEKYJIa, SHEPreTUYECKUN YPOBEHB, BEIIECTBO, TEJIO,
00BEM, arperaTHOE COCTOSIHHE BEIIECTBa, (PM3NYECKUE BEIMYMUHBI U €TUHUIIBI UX
WU3MEpPEHUS, CKOPOCTb.

buonorus: kieTka, opraHu3M, JKOcCHCTeMma, Owocdepa, Makpo- u
MHUKPO3JIEMEHThI, BATAMUHBI, 0OMEH BEIIIECTB B OpraHu3Me.



['eorpadusi: MuHEpabI, TOPHBIC MOPOJIBI, MOJIE3HBIE UCKOMAEMbIE, TOTUIMBO,
peCypCHlI.

TexHOmorusl: XMMHYECKAasT MPOMBIIUIEHHOCTh, METAJUIYPIrus, MPOU3BOICTBO
CTPOUTEIIBHBIX MaTEpUAJIOB, CEIBCKOXO3AWCTBEHHOE IIPOM3BOJCTBO, IUIIEBAs
MPOMBIIIUICHHOCTh,  (papMalieBTHYECKasi  MPOMBIIUICHHOCTh,  MPOU3BOJICTBO
KOCMETHYECKHX IMpernapaTroB, IPOU3BOACTBO KOHCTPYKIIMOHHBIX MAaTE€pPHUAJIOB,
AJIEKTPOHHAS MPOMBIILICHHOCTh, HAHOTEXHOJIOTHH.



[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI I10 XMUMHWU
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K peE3ylbTaTaM OCBOCHUS
OOYYarOIIMMUCS TPOTPAMM CpPEIHEro oO0Imero o0pa3oBaHus (JUIYHOCTHBIM,
METanpeAMETHBIM W TIpeaAMeTHbIM). Hay4dHo-meTonuyeckod OCHOBOM s
pa3paboTKU IJIAHUPYEMBIX PE3yJIbTaTOB OCBOCHHUS MPOrPaMM CPEIHEro OOIIero
00pa30BaHUs SIBJISIETCS] CUCTEMHO-/IEATETbHOCTHBINA MOAXOI.

B cOOTBETCTBHM C CHCTEMHO-AEATEIBHOCTHBIM MOAXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3yJbTAaTOB OCBOCHHMS NpeaMeTa «XUMHsSD» Ha YPOBHE CPEIHErO
o011ero 00pa3oBaHus BbIIEICHBI CIEIYIOIINE COCTABISIOLIUE:

OCO3HAHHUE OOYYAIONIUMHUCS POCCHHCKONW TIpakAaHCKOW MJICHTHYHOCTH —
TOTOBHOCTHU K CAaMOPa3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOTIPEIETICHUIO;

HaJIM4KMe MOTUBALIMH K OOYYEHHIO;

LEJI€HANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEkKIEHUMN JTMYHOCTU HA OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPAJAUIIMI 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh U CIIOCOOHOCTH OOYyYaroluMXcsi pyKOBOJCTBOBAaThCS B CBOEH
JEATEIbHOCTH LEHHOCTHO-CMBICJIOBBIMH YCTAHOBKAaMH, MPUCYIIMMH LIETOCTHOU
CUCTEME XUMHUYECKOTO 00pa30BaHUs;

HaJIM4KE MPABOCO3HAHUS HKOJIOTHYECKON KYJIbTYphl U CIIOCOOHOCTH CTAaBUTh
LEJU U CTPOUTH )KU3HEHHBIC TJIAHBI.

JInyHOCTHBIE pe3yJIbTaThl OCBOCHUS MpeaMeTra «XHUMHUs» AOCTHTAlOTCA B
€AMHCTBE Y4YEOHOM M BOCHUTATEIBHOW JAESITENIBHOCTH B COOTBETCTBUU C
I'YMaHUCTUYECKUMHU, COIMOKYJIbTYPHBIMU, TYXOBHO-HPABCTBEHHBIMU 1IEHHOCTSIMU
U WJeaJlaMd POCCHMCKOr0 Tpa)kIaHCKOIO OOIIEeCTBA, MPUHATBIMU B OOILECTBE
HOpMAMM U  TpaBWIAMH  TOBEJEHHUSA, CHOCOOCTBYIONIUMHU  MpolieccaM
CaMOMO3HAHUsS, CaMOpPa3BUTUS U HPABCTBEHHOTO CTAHOBJICHHSI JIMYHOCTH
00y4Jarommxcs.

JIM4HOCTHBIE pEe3yNbTaThl OCBOEHUA TMpeaMeTa «XHUMHUS»  OTpaXKaroT
c(hOpPMHUPOBAHHOCTh OITBITA TO3HABATEILHON M MPAKTHUYECKOW JEATEIbHOCTH
oOyJaroluxcs Mo pean3aluy MPUHITHIX B OOLIECTBE LIEHHOCTEN, B TOM YHUCJE B
YacTH:

1) rpaKaaHCKOro BOCIMTAHUA:

OCO3HaHUs 00YYarOIIMMHUCS CBOUX KOHCTUTYIIMOHHBIX MPaB U 00s13aHHOCTEH,
YBaKECHUS K 3aKOHY U MTPABOIOPSIKY;

MPEACTABICHUSI O COLUMAIBHBIX HOpPMax W MpaBUIaAX MEKINYHOCTHBIX
OTHOUIEHUH B KOJUIEKTHUBE;



TOTOBHOCTM K COBMECTHOM TBOPUYECKOW JAESATENBHOCTH MNPHU CO3JAaHUU
y4€OHBIX MPOEKTOB, PEUICHUU YYEOHBIX W IMO3HABATEJbHBIX 3aJ1ay, BHIITOJTHEHUU
XUMHUUYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTH TOHMMAaTh M TPUHUMATh MOTHUBBI, HAMEPEHHS, JIOTHKY H
apryMEHTBI JPYTUX MPU aHATU3E PA3IUYHbIX BUIOB YUCOHOU e TEIBHOCTH;

2) IATPHOTHYECKOI0 BOCIIUTAHHUSA:

LHEHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY M HAyYHOMY HAcCJIEJIUIO
OTEUYECTBEHHOW XUMUHU;

YBaXEHUSI K MPOIECCY TBOpUECTBAa B OOJACTH TEOPUM W MPAKTUYECKOTO
MPUMEHEHUSI XMMUHU, OCO3HAHUSA TOTO, YTO JOCTH)KECHHUS HAyKH €CTh PE3YJIbTaT
JUTNTEIIbHBIX ~ HAOMIOJEHUN, KPOMOTIMBBIX  OKCIIEPUMEHTAIBHBIX  ITOUCKOB,
MOCTOSTHHOT'O TPY/1a YYEHBIX U MPAKTUKOB,;

WHTEpECa M MO3HABATEJbHBIX MOTHUBOB B TMOJYYEHHH M MOCIEIYIOLIEM
aHanu3e UH(POpPMAIMU O MEePEOBBIX JOCTHKEHUSIX COBPEMEHHOM OTEYECTBEHHOM
XUMUH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPaBCTBEHHOI'O CO3HAHMUS, STUYECKOTO OBEACHUS;

CIIOCOOHOCTH OIICHUBATh CUTYAIlUM, CBA3aHHBIE C XUMUUYECKUMHU SBJICHUSMH,
U MIPUHUMAaTh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh HA MOPAIbHO-HPABCTBEHHbBIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE IMOBEJIECHUE M MOCTYIKH CBOMX TOBAPHILEH C
MO3UIIMI HPABCTBEHHBIX M IPABOBBIX HOPM W OCO3HAHHWE MOCIEACTBUU 3THUX
MOCTYMKOB;

4) popMupoBaHNs KYJbTYPbI 310POBbSI:

MOHMMAaHUSl LEHHOCTEeW 310poBOro U Oe3omacHOro oOpasza KU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOT'O OTHOIIECHHSI K COOCTBEHHOMY (DHU3UYECKOMY U
IICUXUYECKOMY 3JI0POBBIO;

COONIO/IeHUsT TIpaBWi 0O€30MacHOro OOpaleHusi C BeHieCTBaMU B OBITY,
ITOBCETHEBHOM KU3HU U B TPYJIOBOU AEATEIBHOCTH;

MOHMMAHUSl LEHHOCTH TIPaBUJl HHJUBUAYAJIBHOTO U  KOJUJIEKTUBHOIO
0e30MacHOro MOBEICHUS B CUTYallUAX, YTPOKAIOIIUX 30OPOBBIO U KU3HU JIIOJIEH;

OCO3HAHMS TIOCIEACTBUN W HEMPHATHS BPEIHBIX MPUBBIYEK (YIOTPEOICHUS
aJIKOT0JIs1, HAPKOTUKOB, KYpPEHUS);

5) TPy10BOI0 BOCIIMTAHMS:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-UCCIEI0BATEIbCKON
NeATEeTbHOCTH, OOINECTBEHHO TMOJE3HOW, TBOPYECKOW W JPYrUX BHAAX
JEATEIIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Yy4YyacTHE B PEUICHWU NPaKTUYECKUX 3ajad
COLIMAJIbHOM HANpaBJIEHHOCTHU (B paMKax CBOETO KJacca, IIKOJIbI);



MHTEpeca K MPAKTHUYECKOMY M3YYEHHIO MPOQPECCHI pa3INyHOTO poja, B TOM
YHCJIE HA OCHOBE MPUMEHEHUS NPEAMETHBIX 3HAHUH 110 XUMHUU;

YBAXKEHUS K TPYY, JIFOJIAM TPYyAa U Pe3yJabTaTaM TPYAOBOU JIESITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIUBUIYAJIbHOM TPacKTOPHUH
oOpa3oBaHus, Oyayuied mnpodeccun M peaiu3alid COOCTBEHHBIX IKU3HEHHBIX
IUIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEM K XMMHH, HHTEPECOB U
noTpeOHOCTEH 0011IeCTBa;

6) 3K0J10rH4eCKOro BOCIIMTAHMS:

HKOJIOTHYECKHU 11eJIeCO00pPa3HOr0 OTHOILIEHUS K MPUPOJE, KaK HCTOUHHUKY
CYILIECTBOBAHMS )KU3HH HA 3€MIIE;

NOHUMAaHUS TJIOOAIBHOIO XapakKTepa SKOJOTMYECKUX NpOoOJIEeM, BIIUSHHS
HDKOHOMMYECKHUX IPOLIECCOB HA COCTOSIHUE ITPUPOTHON U COMAIIBHOW CPEJIbI;

OCO3HAHHUS HEOOXOJUMOCTH HCIIOJNB30BAHUSA JOCTWKEHUNW XUMHH  JUIS
pelIeHuss BOIPOCOB PALlMOHAIBHOIO IIPUPOIOIIOIBb30BAHMS;

AKTUBHOTO HENPUATHS JCUCTBUH, NPUHOCIIIMX BPEHN OKPYKAKOIIEH
NPUPOAHON Cpelie, YMEHHsI MPOTHO3UPOBATH HEOJArONPUSATHBIE 3KOJIOTMYECKUE
MOCIIEICTBUS NPEANPUHUMAEMBIX JEUCTBUN U TPEAOTBPAILATH UX;

HaJIMYKS PA3BUTOTO 3KOJIOTUUYECKOTIO MBILLUICHUS, SKOJIOIHYECKON KYJIbTYPHI,
OIIbITA JEATEIbHOCTH DKOJIOTUYECKOM HaIIPABJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI MU B IO3HABATEJIBHOM, KOMMYHUKATUBHOM M COLIMAIIBHOM
MpaKTUKE, CIOCOOHOCTH M YMEHHUS aKTUBHO MPOTHUBOCTOSITh HJEOJIOTUHU
xemodoouu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHUS:

C()OPMUPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU U OOIIIECTBEHHON MPAKTUKH;

MOHMMAaHUS CHeUUKA XUMHUU Kak HayKd, OCO3HaHUA €€ poju B
dbopMHpPOBaHUN PAIMOHATIFHOTO HAYYHOTO MBINIJICHUS, CO3/IaHUU IIEJIOCTHOTO
MpeCTaBlIeHUsT 00 OKPYXKAIOIIEM MUPE KaK O €IMHCTBE MPUPOJbI U YETIOBEKa, B
MO3HAHWU TPUPOJHBIX 3aKOHOMEPHOCTEH W pEelIeHUH MpoOJeM COXpaHEHUs
IIPUPOTHOTO PaBHOBECHS;

yOeXKIEHHOCTH B OCOOOW 3HAYMMOCTHM XMMHHM JJII  COBPEMEHHOMU
UUBUJIM3AIUU: B €€ TYMAHHCTUYECKOM HAIPAaBICHHOCTH M BAXXHOW pOJIA B
CO37IaHMHM HOBOM 0a3bl MaTepUATBHOU KYJIBTYPHI, PEIICHUH TI00aTbHBIX MPOoOIeM
YCTOMYHUBOTO Pa3BUTHS UYEJIOBEYECTBA — CHIPHEBOM, SHEPIreTUUYECKOU, MUILEBON U
HKOJIOTUYECKON 0€30MacHOCTH, B Pa3BUTHM MEAMIIMHBI, O0OECIEUEHHH YCIOBUUN
YCHENIHOTO TPpyJAa W OKOJOTUYECKA KOMQPOPTHOM IKU3HU KaXKIOTO YJIeHA
00I11eCTBa;

€CTECTBEHHO-HAYYHOM TI'PaMOTHOCTH: TMOHMUMAHUSA CYIIHOCTA METOJOB
MO3HAHUS, WCIOJb3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH HUCIOJIb30BaTh



MOJTy9aeMbI€ 3HAHUS JJIs aHAIN3a U OOBSICHEHUS SBJICHUN OKPYIKAIOIIETO MHUPA U
MPOUCXOSIINX B HEM NU3MEHEHUH, YMEHHUS JIelaTh 000CHOBAaHHBIC 3aKIIOUEHUS Ha
OCHOBE HAy4yHBIX (PAKTOB M UMEIOUIMXCA JaHHBIX C MENbI0 TOTYYCHHS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIbHO MCIOJB30BaTh XUMHUYECKUE 3HAHUS IS
perieHus Mpo0JIeM B peabHBIX KU3HCHHBIX CUTYAITUSX;

MHTEpeCca K NO3HAHMIO U UCCIIE0BATEIIbCKON AEATEIbHOCTH;

TOTOBHOCTH U  CIHOCOOHOCTM K  HENPEphIBHOMY  OOpa30BaHUIO |
caM000pa30BaHUI0, K AaKTUBHOMY TIOJYYEHHMIO HOBBIX 3HAaHUW 10 XUMUU B
COOTBETCTBUHU C KU3HEHHBIMU NMOTPEOHOCTMU;

UHTEpeca K 0COOCHHOCTSIM Tpy/Zia B Pa3lMYHbIX cdepax MpodhecCHOHaTLHON
NEATEIBHOCTH.

METANPEAMETHBIE PE3YJIbTATBI

MertanpenMeTHbIE pe3yJbTaThl OCBOCHUSI YUYEOHOTO TpeaMera «XUMHUs» Ha
YPOBHE CpEHET0 00111ero 00pa30BaHUs BKIIOYAIOT:

3HAYUMBbIE A dbopMupoBaHUs MHUPOBO33PEHUS oOyuaromuxcs
MEXIUCIUIUIMHAPHBIE (MEXMPEIMETHBIC) OOIEHAYYHBIC MOHITHS, OTPaKAIOUIUE
IETIOCTHOCTh HAy4YHOM KapTUHBI MHUpa HW cHeuuuky MeTOJ0B IO3HAHMS,
HCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (MarTepus, BEIIECTBO, SHEPIHs, SIBICHUE,
mpoliecc, CUCTeMa, Hay4YHbI (akT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopus, UCCIeA0BaHNE, HAOIIOACHUE, U3MEPEHHE, IKCIIEPUMEHT U JIPYTHE);

YHUBEpCAJIbHBbIC yueOHbIE NEUCTBUS (TO3HABATEIbHBIE, KOMMYHUKATHUBHEIE,

PETYJISITUBHEBIE), o0ecreynBarome dbopmupoBaHue (yHKUHOHATBHOU
I'PaMOTHOCTH U COLIMATILHOM KOMITETEHIIMH 00YYaroIInXCs;
CHOCOOHOCTD oOyuarommxcs UCIIOJIb30BaTh OCBOCHHBIE

MEXIMCIUIUIMHAPHBIC, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEpPCAIbHBIC y4eOHbIC
JICUCTBHS B MO3HABATEIIBHON M COLMAIBHOMN MTPAKTHUKE.

MeranpeaMeTHble pe3yibTaTbl OTPAXKAOT OBJIAJCHUE YHUBEPCATbHBIMU
y4eOHBIMH  TIO3HABATEIbHBIMHA, KOMMYHMKATHBHBIMA U  PETyJSITHBHBIMU
JICUCTBUSIMU.

OBJaanenue YHUBEPCAJIbHBIMH Y4eOHbIMU NOo3HABaTeJIbHbIMHU
NeHCTBUAMM:

1) 6a30Bble JJOruvYecKue aeMcTBUsI:

CaMOCTOATENLHO  (opMyNIHpOBaTH W aKTyaJIU3UpOBaTh  Mpodiemy,
BCECTOPOHHE €€ paccMaTpuBaTh;

ONpEeAcsATh LENU JEITEIbHOCTH, 3aJaBas MapaMmMeTpbl W KPUTEPUH HX
JIOCTUXKEHUSI, COOTHOCUTD PE3YJIbTAThl ACATEIILHOCTU C MOCTABICHHBIMU LIEJISIMU;

HCIOJIb30BaTh MPU OCBOCHUM 3HAHWM MPUEMBI JIOTUYECKOTO MBIIMUICHUS —
BBIJICISITh XapaKTEpPHbIE MPU3HAKU MOHSITUN M YCTAHABIMBAaTh MX B3aUMOCBS3b,



UCIOJIb30BaTh COOTBETCTBYIOIINE MOHATHS Ui OOBSICHEHHS OTAETbHBIX (PAKTOB U
SIBIICHUI;

BbIOMpATh OCHOBaHHUS M KPUTEPUH IS KJIacCH(PHUKAIMU BEIIECTB U
XUMHUYECKUX PEaKIii;

yCTaHaBJIMBATh MPUUYMHHO-CIEJICTBEHHBIC CBSI3M MEXAY H3ydaeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTHUECKHE PACCYXICHUS (MHIYKTUBHBIC, IEAyKTHUBHBIC, TIO
aHAJIOTUH), BBIABIATh 3aKOHOMEPHOCTH W MPOTHUBOPEYMS] B PACCMATPUBAEMBIX
SBJICHUSIX, (DOPMYIIMPOBATH BHIBOJIbI U 3aKIIOUEHUS;

MPUMEHSTH B MPOIECCE O3HAHUS, UCTIOJIb3yEMbIe B XUMHUHM CUMBOJIMYECKHE
(3HAKOBBIC) MOJIEITH, IPEOOPA3OBHIBATH MOJICIBHBIE TIPEICTABIICHUS — XUMUYCCKUAN
3HaK (CHMMBOJI) DJJIEMEHTA, XUMHUYecKas (opmysa, YpaBHEHHE XUMHUYECKOU
peakuy — TMPU PEIICHUH Y4YEOHBIX MO3HABATEIbHBIX M MPAKTUUECKHX 3aj1ad,
MPUMEHSTh Ha3BaHHbIE MOJICIIbHBIC TPE/ICTABIICHUS ISl BHISABICHUS XapaKTEPHBIX
PU3HAKOB U3yYaeMBbIX BEIIECTB U XUMHUECKUX PEaKIIHA.

2) 0a30BbI€e MCCJIEI0BATEIbCKHE HeiCTBUSA:

BJIAJETh OCHOBAMU METOJIOB HAYYHOTO MO3HAHUS BEIIECTB U XUMHYECKHUX
pEaKLHnii;

dbopMyIMpOBAThH 1IENIU U 3a/1a4U UCCIIEIOBAHMS, UCTIOIb30BATh MOCTABIICHHBIC
U CaMOCTOSITEIBbHO C(OPMYJIMPOBAHHBIE BOINPOCHl B KAayeCTBE HMHCTPYMEHTA
MO3HAHMUS U OCHOBBI JUISI (DOPMHUPOBAHHS THUIOTE3BI 1O MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYKJICHUN;

BIAJCTh HAaBBIKAMU CAMOCTOSITEJILHOTO IIJIAHUPOBAHUS U TPOBEIACHHUS
YUEHUYECKUX HKCIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHUs HaAOII0aTh 32 XOJI0M
npolecca, CaMOCTOSITENIbBHO MPOTHO3UPOBATh €ro pe3ynbTar, (popMyInpoBaTh
000011I€HHS ¥ BBIBOJIbI OTHOCUTENBHO IOCTOBEPHOCTH PE3YJIbTATOB UCCIEIOBAHUS,
COCTaBJISITh OOOCHOBAHHBIN OTYET O MPOCIIaHHON paboTe;

npuoOpeTaTh OMNBIT YYEHUUYECKOW HCCIEAOBATEIbCKOM ¢ MPOEKTHOU
NEeSATEIbHOCTH, MPOSBIATH CIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIBHOMY
MOWCKY METOJIOB pEIICHUS TNPAKTHUECKUX 3a7ad, NPUMEHEHHUIO pa3IMuHBIX
METO/IOB [TO3HAHHS.

3) pabdora ¢ ungopmaunmeii:

OPUEHTHUPOBATHCS B PA3JIMYHBIX HCTOYHUKAX WHPOpManuu (HAy4HO-
NoMmyJIsipHasi JIUTEpaTypa XUMHUYECKOTO COAEp)KaHUsA, CIPAaBOYHBIE TOCOOUS,
pecypebl HTepHeTa), aHanmM3upoBaTh WUH(YOPMALIMIO PA3IUYHBIX BUAOB U (POpM
MIPE/ICTaBIICHNUS, KPUTHUYECKU OLICHUBATH eé JOCTOBEPHOCTh "
HENPOTUBOPEUUBOCTD;



(dbopMynupoBaTh 3aMpOChl U MPUMEHATh Pa3IMYHbIE METOAbl MPU TOUCKE U
orbope wuHPOpMaLMK, HEOOXOAMMOW JUIsi BBIMOJMHEHHA Y4YEOHBIX 3a1ay
OIIPEIEIIEHHOIO TUIIA;

npuoOpeTaTh OMNBIT MCHOJIB30BAHUS HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUN U Pa3TUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMAlbHYIO  (GOpMy  TMpEACTABICHUS
uHbopMaluu (cxemsl, TpaduKu, AUArpaMMBbl, TAOIHIIbI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAy4HbIM #A3BIK B KAayecTBE CpeAcTBa Ipu pabore ¢
XUMUYECKON uHpOpMalMel: NpUMEHSATh MeXIpeaMeTHble ((du3ndeckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIBI, (hOpMyIibl, aO0peBUATYPBI, HOMEHKIIATYPY;

UCIIONB30BaTh U MPeoOpa3oBhIBaTh 3HAKOBO-CHUMBOJHMYECKHE CPEICTBA
HaTJISAHOCTH.

OBjaieHUe YHMBEPCAJIbLHBIMY KOMMYHUKATHBHBIMH e CTBUSIMU:

3aJ1aBaTh BOMPOCHI MO CYHIECTBY OOCYKJAa€MOU TEMBI B XOJ€ JUaJIOra U/Win
JUCKYCCHM,  BBICKa3bIBaTh  WJEH, (GOPMYIHPOBATh CBOU  TMPEAJIOKEHUS
OTHOCHTEIFHO BBITIOHEHUS MPEJIOKEHHOM 3a/1a4H;

BBICTYIIaTh C TPE3CHTAllMell pe3ylbTaTOB MO3HABATEIBHOU JI€ATEIHHOCTH,
MOJIYYEHHBIX CAMOCTOATENLHO HJIM COBMECTHO CO CBEPCTHUKAMU TIPH BBIMOJIHEHUU
XUMHUYECKOTO JKCIIEPUMEHTA, MPAKTUUECKON pabOThl MO MCCIIEAOBAHUIO CBOMICTB
M3y4aeMbIX BEIIECTB, peain3alui y4eOHOTO IpoeKTa U (OPMYIUPOBATH BHIBOIBI
10 pe3yibTaTaM MPOBEACHHBIX HCCIEIOBAHUA MYTEM COTJIACOBAHMS TO3MUIMHA B
X0J1e 00CYX/IeHUSI 1 0OMEHa MHCHUSIMH.

OByaieHHe YHUBEPCAJIbLHBIMH PEryJISSTUBHBIMHU AeHCTBUAMM:

CaMOCTOSITEJIbHO TUIAHUPOBATh U OCYILIECTBISATh CBOIO IO3HABATEJIbHYIO
JeSTENIbHOCTD, Ompezenss e€ Iend W 3aJadd, KOHTPOJIUPOBAaTH M 1O Mepe
HEOOXOJAMMOCTH KOPPEKTHUPOBATh TMpe/jlaraéMblii aJrOpUT™M JACUCTBUI MpHU
BBITIOJIHEHUM YYEOHBIX U HCCJIENIOBATENbCKUX 3aj7ad, BbIOMpaTh Hambosee
b deKTUBHBIN CMOCO0 HMX pemeHus ¢ y4ETOM TOJyYEeHHUs HOBBIX 3HAHUM O
BEIECTBAX U XUMHYCCKUX PEAKIIHSIX;

OCYIIIECTBISITh CAMOKOHTPOJIb CBOCH JEATEIHHOCTH HAa OCHOBE CaMOaHan3a
¥ CaMOOIICHKH.

INPEAMETHBIE PE3YJIBTATBI

10 KJIACC

[IpenmeTHble pe3ynbTaTbl OCBOEHHMS Kypca «OpraHuyeckas XUMUS»
OTpaXKaroT:

c(hOpMUPOBAHHOCTh  NPEACTABICHUM O XUMHUYECKOM  COCTaBJISIIOIIEH
€CTECTBCHHO-HAYYHOM KapTUHBI MHPA, POJIM XUMHU B [O3HAHUU SIBJICHUU
npupoasl, B (QOPMUPOBAHWUM MBINIUIGHUS W KYJbTYpbl JIMYHOCTH, €€



(GYHKIIMOHAIBHON TPAaMOTHOCTH, HEOOXOIUMOM JJIsl pEIIeHHsI TPAKTUYECKUX 3a/1a4
U 9KOJIOTHYECKH 0OOCHOBAHHOTO OTHOIICHHUS K CBOEMY 3[0POBBIO M MPHUPOIHOMN
cpene;

BJIAJICHUE  CUCTEMOM  XUMHYECKHMX  3HAHUM, KOTOpas  BKIIIOYAET:
OCHOBOIIOJIATAIONINE TOHATUA (XMMHUYECKHM DJIEMEHT, aToM, JJIEKTPOHHAs
000JI04Ka aTOMa, MOJIEKYJIa, BaJICHTHOCTh, 3JIEKTPOOTPULIATEIbHOCTh, XUMUYECKast
CBSI3b, CTPYKTypHasi (opmyrna (pa3BEpHyTas U COKpaui€HHAas), MOJb, MOJSpHAs
Macca, MOJIIPHBIM 00BEM, YITIEPOJHBIM CKEJeT, (PYHKIIMOHAJIbHAS TpYIIa,
panuKan, U30MEpPHs, U30MEPBI, TOMOJIOTUYECKUN P, TOMOJIOTH, YIJIIE€BOAOPOIBI,
KHCJIOPOA U a30TCOJAEpkKAIIUE COCAUHEHUS, MOHOMEp, IMOJUMEp, CTPYKTYpHOE
3BEHO, BBICOKOMOJIEKYJISIDHBIE COEUHEHUS); TEOPUU U 3aKOHBI (TEOPUS CTPOECHUS
oprannueckux BemectB A. M. byrtiepoBa, 3aKkOH COXpaHEHUSI MAacChl BEIIECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKUM S3BIK XMMHHU; MHUPOBO33PEHUYECKHUE 3HAHUA,
JeXallue B OCHOBE IOHMMAaHUS IPUYMHHOCTH M CUCTEMHOCTH XWUMHYECKHX
SBJICHUM, (PAKTOJIOrMYECKUE CBEJIEHUS O CBOMCTBax, COCTaBe, IOJIYYECHHH H
0e30MacHOM HCITOJIb30BAHUM BAXKHEHIIMX OpPraHMYECKUX BEIIECTB B OBITY H
IIPAKTUYECKOM AEATEIBHOCTH YEJIOBEKA;

C()OPMUPOBAHHOCTh YMEHUW BBISBIIATH XapaKTEpHbIE MPU3HAKU MOHATHUH,
YCTaHaBJIMBATh UX B3aWMOCBS3b, MCIOJIb30BaTh COOTBETCTBYIOIIME IOHSITUS NPHU
ONMCAHNU COCTaBA, CTPOCHUS U IPEBPALIEHNUN OPTAHUYECKUX COCAUHEHNN;

c(OPMHPOBAHHOCTh YMEHHUI HCIOJIb30BaTh XUMHUYECKYI) CHMBOJIUKY IS
COCTaBJICHUSI MOJIEKYJIIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpalEHHON)
dopMynl OpraHMYECKHX BEIIECTB W ypaBHEHUH XMMHUYECKUX pEaKLui,
W3rOTaBIMBAaTh MOJEIHM MOJIEKYJ OPraHMYECKHMX BELIECTB ISl WIUIFOCTPALMHM HX
XUMHUYECKOTO U IMTPOCTPAHCTBEHHOTO CTPOCHHS;

c(OPMHPOBAHHOCTh YMEHUM YCTaHABIMBATH IMPUHAJIEKHOCTh H3YyYEHHBIX
OPraHWYECKUX BEIIECTB II0 HMX COCTaBy M CTPOCHUIO K OIPEICIEHHOMY
KJIacCy/Tpynmne CoelIWHEHUN (yrieBOJOpOAbl, KHCIOpOA U a30TCOAEpIKalliue
COEJIMHEHHUS, BBICOKOMOJIEKYJISIDHbIE COEAMHEHUS), [aBaTb WM Ha3BaHUA IO
cuctematuuyeckoil HomeHknatype (IUPAC), a Takke NpuUBOIUTH TPUBHUAIBHBIE
Ha3BaHUSl OT/AEJIbHBIX OPraHMYECKUX BEIIECTB (ITHIICH, MPOMNWIEH, alleTUJIEH,
ATUJICHTJIMKOJb, TIUUEPUH, (eHOoJ, (opMalbIerusl, auerajibAeruj, MypaBbUHas
KHMCJIOTA, YKCYCHAsi KUCJI0TA, OJIEMHOBAsI KUCIIOTA, CTEAPUHOBAs KUCIIOTA, IIII0K03a,
bpyKTO3a, Kpaxmal, eJIJTI0JI03a, TIUIUH);

c(OPMHUPOBAHHOCTh YMEHHS OMNPEAENSITh BHABl XUMHYECKOM CBSI3M B
OpTraHUYECKUX COCTMHEHUSX (OJIMHAPHBIE U KPATHBIE);

C(OPMUPOBAHHOCTh YMEHUS NPUMEHATH IMOJIOKEHUS TEOPUU CTPOCHUS
oprannyeckux BeuiectB A. M. BytnepoBa nisi 00bsICHEHHS 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOEHHUS; 3aKOH COXPAHEHHS MACChl BEILIECTB;



chOPMHPOBAHHOCT, ~ YMEHHH  XapaKTEepU30BaThb  COCTaB, CTPOEHUE,
bu3NYecKue M XUMHUYECKHE CBOWCTBA TUIWYHBIX MPEICTABUTENICH Pa3IUIHBIX
KJIACCOB OPraHMYECKUX BEIIECTB (METaH, ATaH, ATUJIEH, MPOIMWIICH, alleTUJICH,
oyranuen-1,3, metwnOyranuen-1,3, GeH30JI, METAHOJ, ATAaHOJ, STUJICHIJIUKOJb,
TJIMLEPUH, (PEHOJI, alleTallbJIeTH1, MypaBbUHAs U YKCYCHasl KHUCIJIOTHI, TJIIOKO3a,
KpaxMall, [eJUTI0JI03a, aMUHOYKCYCHAsl KUCIIOTa), MILTIOCTPUPOBATH T€HETUYECKYIO
CBSI3b MEXKIYy HUMH YPAaBHEHUSMH COOTBETCTBYIOIIUX XUMHUYECKUX PEAKIUHA C
HCITIOJIb30BAaHUEM CTPYKTYPHBIX (hOPMYIT;

c(hOpMHPOBAHHOCTh YMEHHUSI XapaKTEPU30BaTh UCTOUHUKHU YTIJIEBOJIOPOIHOTO
ChIpbsi (He(Th, MNPUPOAHBIM Ta3, Yyrojib), CIOCOOBI WX TMepepaboTKu U
MPAKTUYECKOE TPUMEHEHHUE NIPOIYKTOB MEpepadOTKH;

c(OPMHPOBAHHOCT, YMEHHUW TIPOBOAUTH BBIYUCICHHUS 110 XUMHUYCCKUM
ypaBHEHUsIM (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOTO BEIIECTBA WJIM IMPOJYKTa
peakiuu IO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJIHOTO M3 HCXOJHBIX
BEIIECTB WJIU TPOAYKTOB PEaKITHH);

c(hOpMUPOBAHHOCTh YMEHHMI BJIAJETh CUCTEMOW 3HAHUU OO0 OCHOBHBIX
METO/aX HAyYHOTO TMO3HAHUS, UCTIOJb3YEMbBIX B XUMUW TIPH U3YYEHUU BEIIECTB U
XUMHUYECKUX sIBJICHUN (HaOJto/IeHne, U3MEpPEHUE, SIKCIIEPUMEHT, MOJICJIUPOBAHNUE),
UCIIOJIb30BAaTh CHUCTEMHBIE XWMUYECKHE 3HAHUS JUIsl TPUHATHS pEUIeHUN B
KOHKPETHBIX JKH3HCHHBIX CHTYalldsiX, CBSA3aHHBIX C BEIIECTBAMH H UX
IPUMEHEHUEM;

c(hOpMHPOBAHHOCTh YMEHUM COOJIO/IaTh MPABUIIA TTOJIH30BAHUS XUMHUECKON
MOCYJIOM W JTabOpaTOPHBIM OOOpYJOBaHHEM, a TaKKe MpaBuiia OOpaIeHUs C
BEI[ECTBAMHU B COOTBETCTBHHM C MHCTPYKIIMSMH IO BBITIOJIHEHUIO JIA0OPATOPHBIX
XUMHUYECKUX OIBITOB;

c(OPMHPOBAHHOCTh YMCHHUH ITUTAHWPOBATH W BBHITIOJHATh XUMHYECKHMA
HKCIIEPUMEHT (TIPEeBpAILEHUS OPTaHUYECKHUX BEIIECTB MPY HArPEBaHUU, MOJTyUYCHUE
STWJIIEHA WM W3YYCHHE €ro CBOMCTB, KauyeCTBEHHbIE PEAKIUU OPraHUuYeCKUX
BEILECTB, JCHATypalusi OEJIKOB MpPU HArpeBaHWUU, I[BETHBIE pPEAKIMU OEIKOB) B
COOTBETCTBHM C TIpaBWJIaMH TEXHUKU O€30MacHOCTH TMpU OOpallleHUH C
BEIIECTBAMU M JIaDOPaTOPHBIM OOOpPYJOBAaHHEM, TIPEACTABISATH PE3yJbTaThl
XUMHUYECKOTO DKCTIEpUMEHTa B (opMe 3amucu ypaBHEHHH COOTBETCTBYIOIIHUX
peakuuii 1 GOpPMYyITUPOBATH BHIBOJIBI HA OCHOBE ATHX PE3YJIHTATOB;

c(OPMHPOBAHHOCTh YMECHUH KPUTUYCCKH aHAIM3HPOBATH XHUMHUYECKYIO
nHpopMaIMio, TMOJyYaeMyr0 HW3 Pa3HbIX HCTOYHHUKOB (CpeJCTBa MacCOBOM
uHdopmaruu, aTepHer u apyrux);

chOPMHPOBAHHOCT, ~ YMEHHMM  COONIIOMATh  TpaBUjia  DKOJOTUUYECKH
11€JIECO00Pa3HOr0 TOBENECHUS B OBITY W TPYAOBOM NEATEITHHOCTH B IEIAX
COXpPAHEHMSI CBOETO 3/I0POBbS U OKPYXKAIOIICH MPUPOIHON Cpelbl, OCO3HABATH



ONAaCHOCTh BO3JCHUCTBUSA Ha >KUBBIE OPraHU3MbI OIPEICIEHHBIX OPraHUYECKHUX
BEILIECTB, MoHUMasi cMbica nokazarens [1/IK, moscHsaTe Ha mpumepax crocoObl
YMEHBIICHUSI W MNPEAOTBPALCHHUS KX BPEAHOTO BO3JCUCTBHS HA OPraHU3M
YEJIOBEKA;

JUIsi 00yYarouuxcsi ¢ OrpaHUYCHHBIMU BO3MOYKHOCTSIMH 3JI0POBbSI: YMEHHUE
MPUMEHATh 3HAHWSI 00 OCHOBHBIX JOCTYIHBIX METOJAX TO3HAHUS BEIIECTB M
XAMHWYECKUX SIBJICHUN;

JUISL CHENbIX W CHa0OBHIAAIIMX OOYYAIOIIMXCS: YMEHHE HCIOJIb30BaTh
penbedHO-TOUEUHYI0 cucTeMy oOo3HaueHui JI. bpaiins mis 3anucu XUMHYECKUX

bopmyiL.

11 KJIACC

[IpenMeTHBIe pe3ylabTaThl OCBOCHHS Kypca «OOImas W HeopraHudecKas
XUMUSD OTPaKaroT:

c(hOpMUPOBAHHOCTh  MPEJCTABICHUI: O XUMHUYECKOM  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOW KAapTUHBI MHpA, POJIM XUMHUM B TO3HAHUM SIBIICHUI
npuposbl, B (GOPMUPOBAHWM MBINUICHUS U KyJIbTYpbl JIMYHOCTH, €&
(G YHKIIMOHATIBLHON TPAaMOTHOCTH, HEOOXOIMMOM JIJIS peIICHHS TPAKTUUECKUX 3a]1a4
U DKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 370pPOBBIO U IPUPOIHON
cpene;

BJIAJICHUEC  CHUCTEMOM  XHMMHWYECKUX  3HAaHMH, KOTOpas  BKJIIOYACT:
OCHOBOIIOJIATAONINE MOHATUS (XUMUYECKHI JJIEMEHT, aToM, M30Tom, S-, P-, d-
AIICKTPOHHBIE OPOWTANM aTOMOB, HMOH, MOJICKYJa, MOJb, MOJISPHBIA OO0BEM,
BAJICHTHOCTb, DJIEKTPOOTPUIIATEILHOCTh, CTEIIEHb OKHUCJICHUS, XUMUYECKasi CBS3b
(KOBaJIeHTHAs, MOHHAs, METAUTMYECKasi, BOJIOPOJIHAS ), KPUCTATUIMYECKasl PEIIETKa,
TUNBl  XUMHUYECKUX  PEAKLMH, PacTBOp, DJICKTPOJUTHI, HEDIJICKTPOIUTHI,
AJIEKTPOJIUTHYECKAsE JUCCOIUAIUSA, OKUCIUTEIb, BOCCTAHOBUTENb, CKOPOCTH
XUMHUYECKON peakiuu, XUMHUYECKOE pPaBHOBECHE); TEOPUM W 3aKOHbI (Teopus
AIEKTPOJUTHYECKON auccolumannu, nepuonnueckuii 3akon JI. M. Menneneesa,
3aKOH COXPaHEHHUs MAacChl BEIIECTB, 3aKOH COXPAHEHMS U MPEBpPAICHUS SHEPTUU
P XUMHUYECKHX PEaKIUAX), 3aKOHOMEPHOCTH, CHMBOJIMUCCKUN SI3BIK XHMUHU,
MHPOBO33PEHUYECKHE 3HAHUS, JICKAIIME B OCHOBE IOHUMAHUS MNPUYUHHOCTH H
CUCTEMHOCTH XHMHMUYECKUX SIBJICHUM, (PAKTOJOTUUECKHE CBEICHHUS O CBOMCTBAX,
COCTaBe, MOJIYYEeHUU U O€30MMaCHOM HCTIOJB30BAaHUN BAKHEUIIINX HEOPTaHUUECKUX
BEIIECTB B OBITY U IPAKTUYCCKOM NESITEIHHOCTH YEJIOBEKA,

c(hOpMHPOBAHHOCTh YMEHUI BBISBIISATH XapaKTEPHbIE MPU3HAKU TIOHSITHH,
YCTaHABJIMBATh WX B3aUMOCBSI3b, UCIOJIb30BaTh COOTBETCTBYIOIIUE MOHATUS MPHU
OMMCAaHWU HEOPTraHWYECKHUX BEIIECTB U WX MPEBpaICHU;

c(hOpMUPOBAHHOCTh YMEHHUM HCMOJb30BaTh XUMUYECKYH) CHUMBOJIUKY JIJISI
coctaBieHuss (OpPMyJ BEIIECTB H  YPAaBHEHHM XHMHYECKUX  PEAKIUH,



cuctematuieckyto HoMeHknatypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTAEIbHBIX
HEOPraHWYECKUX BeUIeCTB (yrapHblid ra3, YIJIEKHUCIbIA ra3, aMMHaK, raméHas
U3BECTh, HETalEHAsl U3BECTh, MUTHEBAS CO/A, IUPUT U IPYTHUE);

c(hOpMHPOBAHHOCTh YMEHUHN OIPEACNATh BAJCHTHOCTh U CTENEHb OKUCIICHUS
XUMUYECKUX JJIEMEHTOB B COEAMHEHUSAX PA3IIMYHOrO COCTaBa, BUJ XHUMHUYECKOU
CBSA3M (KOBaJE€HTHAs, MOHHAs, METAJNINYECKasl, BOJOPOJHAs) B COCAUHEHUAX, THII
KPUCTAJUIMYECKOW PEIIETKH KOHKPETHOrO BEIIeCTBa (aTOMHAas, MOJIEKYJspHasd,
WOHHAs, METAJUTMYECKas), XapakTep cpeibl B BOJAHBIX pacTBOpPaX HEOPTaHUYECKUX
COCJIMHCHUM;

chOpMHUPOBAHHOCTh YMEHHUM YCTaHABJINBATh MIPUHAIIEKHOCTD
HEOPraHWYECKUX BEHIECTB IO HX COCTaBY K OMNpeAeIEHHOMY KIAcCy/TpyIne
COEJIMHEHU (IPOCThIE BEIIECTBA — METAUIBl U HEMETAJLIbl, OKCUIbl, OCHOBaHMUS,
KHUCIIOThI, aM(pOTEpHBIE TUAPOKCUIBI, COJIH);

c(OpMUPOBAHHOCTb YMEHUN PACKPBIBATh CMBICII IEPUOIUYECKOTO 3aKoHa [,
N. MenpaeneeBa u JEMOHCTPUPOBATH €M0 CUCTEMATH3UPYIOILYIO, OOBSICHUTENBHYIO
Y IPOTHOCTHYECKYIO (PYHKIIUU;

c()OPMHPOBAHHOCTh YMEHHUI XapaKTepU30BaTh JJIEKTPOHHOE CTPOCHHE
aTOMOB XUMHWYECKHX 3JeMeHTOB |—4 mnepuonos Ileproandeckoil CHCTEMBI
xuMuuecknx 3emeHtoB JI. M. MenpeneeBa, MCHONB3ys MOHATUS «s-, P-, d-
AIIEKTPOHHBIE opOuTanmy, «OHEPreTUYECKUe YPOBHI, OOBSACHSTH
3aKOHOMEPHOCTH M3MEHEHHS] CBOMCTB XMMHUYECKUX JIEMEHTOB U MX COCOUHEHUU
110 nepuoaaM u rpymnnam llepuoauueckon cucTeMbl XUMHAYECKUX 3i1eMeHTOB 1. U.
Menpaeneena;

chOpPMHPOBAHHOCTh YMEHUW  XapaKTepu3oBaTh (OMHUCHIBATH)  OOIIHE
XUMUYECKHE CBOWCTBA HEOPraHMYECKUX  BEIIECTB  Pa3JIMYHBIX  KIJIACCOB,
NOATBEPKIATh CYIIECTBOBAHUE T'€HETHUYECKOW CBA3M MEXAY HEOPraHMYEeCKUMU
BEILECTBAMH C [TOMOILBI0 YPABHEHHI COOTBETCTBYIOLIUX XUMUUYECKUX PEAKLINM;

C(OPMUPOBAHHOCTh YMEHHS KJIACCU(PUIHUPOBATH XUMHUYECKHE PEAKUUHU I10
pa3IUYHBIM TPU3HAKaM (YUCIY M COCTaBy pEarupyrollux BEIIECTB, TEIJIOBOMY
ahdexTy peakunu, U3MEHEHHUIO CTENEHEW OKUCIICHHS DJIEMEHTOB, 0OpPaTUMOCTH
peakiiy, y4acTHIO KaTaanu3aTropa);

Cc(OPMUPOBAHHOCTh YMEHMI COCTaBIISATh YPABHEHHS pEaKUuil pa3iIMuHbIX
TUIIOB, TIOJHBIE M COKpPALIEHHBIC YPABHEHMSI PEAKIMi HOHHOTO OOMEHA, YUUThIBas
YCIJIOBHUSI, PU KOTOPBIX 3TH PEAKLUU UAYT 0 KOHIIA;

c(OPMHPOBAHHOCTh YMEHUN TMPOBOJUTH PEAKIMH, MOATBEPKAAIOIINE
KAUECTBEHHBI COCTaB pPa3JUYHbIX HEOPraHWYECKHUX BELIECTB, pPAaclO3HABaTh
OMNBITHBIM MYTEM MOHBI, IPUCYTCTBYIOIIKE B BOJHBIX PACTBOPAaX HEOPraHUYECKUX
BEILECTB;



c(OPMUPOBAHHOCTh ~YMEHHMH  PACKpPBIBaTh CYIIHOCTh  OKUCIHTEIHHO-
BOCCTAHOBUTEJIBHBIX PEAKIUN MOCPEICTBOM COCTaBJICHMSI 3JIEKTPOHHOTO OasiaHca
ITUX PEAKLINM;

c(hOpPMHPOBAHHOCTh YMEHUN OOBIICHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOM
peakiMu OT Pa3IuvHbIX (AKTOPOB; XapaKTep CMEUIEHUSI XUMUYECKOTO PaBHOBECHS
B 3aBUCUMOCTH OT BHelIHero Bo3aeictsus (mpunuui Jle [larensbe);

c(OpPMUPOBAHHOCTh YMEHUH XapaKTEepH30BaTh XHWMHUYECKHE MPOIECCHI,
JIekKale B OCHOBE IMPOMBIIUICHHOTO IMOJYYEHHS] CEPHOM KHCIIOTHI, aMMHaKa, a
TaKkke CPOPMUPOBAHHOCTH NPEACTABICHUNA 00 OOIIMX HAyYHBIX MPUHIHUINAX WU
HKOJIOTHYECKUX MPOOIIeMaxX XMMUYECKOTO MPOU3BO/JICTBA;

c(OpPMUPOBAHHOCTh YMEHHI MPOBOIUTH BBIYUCICHUS C HUCIOJIB30BAHUEM
MOHATHUSL «MaccoBasi JI0Jsl BEUIECTBA B PacTBOPE», OOBEMHBIX OTHOILIEHUN Ta3oB
IPU XUMHYECKUX PEaKIIUSIX, MacChl BEIIECTBA WM 00BbEMA Ta30B MO U3BECTHOMY
KOJIMYECTBY BELIECTBa, Macce Wi O0BEMY OJIHOTO M3 YYaCTBYIOIIMX B peakLUu
BEILECTB, TEIJIOBOro0 3((eKTa peakluud Ha OCHOBE 3aKOHOB COXPAHEHUsS MacChl
BEILECTB, IPEBPAILLICHUS U COXPAHEHUS SHEPIHH;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MTpaBUiia MOJIb30BAHUS XUMHUYECKON
nocyAod M JabOpaTopHBIM O0OpYJOBaHMEM, a TaKXKe IpaBuwiia oOpallleHus C
BEII[ECTBAMU B COOTBETCTBUM C MHCTPYKIIMSMH IO BBITIOJHEHUIO JIA0OPATOPHBIX
XUMHUUYECKUX OTBITOB;

c(hOpMUPOBAHHOCTh YMEHHUHN IIJIAHUPOBATH M BBINOJHATH XUMHUYECKUU
DKCIIEPUMEHT (pa3j0KEHUEe IMEePOKCUIa BOAOPOJA B MPUCYTCTBUU KaTaIW3aTopa,
ONPENEIICHUE Cpenbl pPacTBOPOB BEIIECTB C IOMOILBK  YHUBEPCAIBHOIO
WHUKATOPA, BIMSHUE PAa3IUYHBIX (PAaKTOPOB HAa CKOPOCTh XMMHUYECKOM PEaKIuu,
peaklud MOHHOTrO OOMEHA, KayeCTBEHHbIE pEakIMu Ha cyinbQaT-, KapOoHAT- U
XJIOPU/I-aHUOHBI, HA KaTUOH aMMOHMS, PELICHUE SKCIEPUMEHTAIBHBIX 3a7ad 110
TeMam «Metaiey U «Hemeramib»y) B COOTBETCTBHHM C TPAaBWIAMH TEXHUKU
0e30macHOCTH TIPU OOpAIIEHUH C BEHIECTBAMHU U JIaOOPAaTOPHBIM 000PY0BAaHUEM,
NPEACTABIATh PE3YNbTaThl XHMMHYECKOIO OJKCIIEpUMEHTa B (opMme 3amucu
YpaBHEHUH COOTBETCTBYIOLIMX peaKUHUil U (HOpMYIUPOBaTh BBIBOJBI HA OCHOBE
ATUX PE3YyJIbTATOB;

chOPMHPOBAHHOCTh yMEHUN KPUTUYECKU AHAIM3HPOBATH XUMHUYECKYIO
uHGOpMAIMIO, TOMYyYaeMyl0 M3 pa3HbIX MCTOUYHHUKOB (CpEICTBAa MAacCOBOM
KOMMYHUKaIu, THTepHET U Apyrux);

chOpMUPOBAHHOCTh ~ YMEHHMH  cOOJIIOJaTh  TpaBUjia  AKOJOTHYECKHU
1eJIecCO00pa3HOro TOBEAEHUST B OBITY WU TPYAOBOH JEATEIBHOCTH B IIENIAX
COXpaHEHHUsI CBOErO 3/I0POBbSl M OKPY’KAIOIIEH MPUPOIHOM Cpenbl, OCO3HABATh
OMacCHOCTh BO3JEHMCTBHS HA )KMBBIE OPTAaHU3MbI ONPEICTEHHBIX BEIIECTB, IOHUMAas



cmbicn mokazarens [IJIK, mosicHaTe Ha mpumepax cnocoObl YMEHBIIEHUS |
IIPENOTBPALIECHUS UX BPEIHOTO BO3ACHCTBHS HA OPTaHNU3M YEJIOBEKA,

JUIsl 00y4arouuxcst ¢ OTPaHUYEHHBIMH BO3MOYKHOCTSIMU 3/I0POBbSI: YMEHHUE
OPUMEHATh 3HaHUS OO0 OCHOBHBIX JOCTYIHBIX METO/ax IIO3HAHUS BEIIECTB U
XUMHUYECKHUX SIBICHUM;

JUIS CIIETIBIX M CJIA0OBHIAIIMX OOYyYalOUIMXCA: YMEHHE HCIIOJIb30BaTh
penbeHO-TOUCUHYIO cHCcTeMy oOo3HadeHui JI. bpaitns ayis 3amucu XUMHUYECKUX

bopmyIL.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

Kosaun4yecTBo 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne i/ KonTpouabHbI IIpakTnyecku
NPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
e padoThl e padoThlI pecypenI
Pa3nes 1. Teopernueckue 0CHOBBI OPraHN4eCKOH XUMHM
[Ipeamer oprannueckoit xumuu. Teopust
1.1 CTPOCHHUS OPTAaHMYECKUX COSAMHEHUN A. 3
M. bytneposa
Hroro no pazneny 3
Paznes 2. Yriesogopoasbl
2.1 [IpenenbHbIe YyTIeBOOOPOALI — AJKAHBI 2
59 HenpenenbHble yriieBOAOPOIbI: aJIKEHBI, 6 1
QTKATUEHBI, aTKUHBI
2.3 ApomaTH4ecKue yriaeBog0pOabl 2
54 IIpupoaHbIE HICTOYHUKH YTIEBOIOPOAOB U 3 1
ux nepepadoTka
Hroro 1o pasuery 13
Paznen 3. Kuciopoacoaep:xanue oprannyeckue coeinHeHust
3.1 Crnuptsl. ®enon 3
39 Anpaerunpl. KapOOHOBBIE KUCTTOTHI. 7 1
Cnoxxnbie d(UpPHI
3.3 YrneBoabl 3 2




Hroro no pazaeny

13

Paznen 4. A30Tc0uepmamne OpraHun4eCKue COCINHCHU A

41 AMUHBI. AMUHOKUCIIOTHI. benku 3
Htoro mo pazneny 3
Paszgea S. BoicokoMoJieKy/JIsIpHbIE COeINHEHU S

5.1 [Tnactmaccel. Kayuyku. Bonokna 2
Hroro no pasneny 2
OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOT'PAMME




11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne i/ KonTposabHbI IIpakTnyeckn
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
e padoThbl e padoThlI
pecypcsbl
Pa3zgea 1. TeopeTnueckue 0CHOBbI XUMUM
Crtpoenue atoMoB. [lepuonnyeckuii 3aKoH
1.1 u [lepuonnueckas cucTeMa XUMUYCCKUX 3
anemenToB . 1. Menaeneera
12 Crpoenue Bemectsa. MHOroo6pasue 4
' BEILIECTB
1.3 XUMUYECKUE peakluu 6 1 1
Hroro no paszneny 13
Pa3nen 2. Heoprannueckasi xumust
2.1 Mertabl 1
2.2 Hewmeramib 1
53 CBsI3b HEOPTAHUYECKUX U OPTAaHHICCKUX )
' BEILIECTB
Hroro no paszneny 17
Pazgea 3. Xumus u :Ku3Hb
3.1 XWUMUS U )KU3Hb 4
Htoro no pazneny 4
OBIIEE KOJIMYECTBO YACOB I10 34 5 3

I[TPOI'PAMME




IHOYPOYHOE IIVTAHUPOBAHUME
10 KJIACC

Ne

Tema ypoka

KoanuecTBo 4acoB

JarTa uzydyenus

DJIeKTpOHHbIe U (pPOBbIE

n/n o0pa3oBaTesbHbIE PecypChl
Bcero K/p Ip/p dakTt
ITnan
1 [Ipeamer opraaM4ecKor XUMHH, €€ 1
BO3HHUKHOBEHHUE, Pa3BUTHE U 3HAYCHUE
Teopus cTpoeHHst OpraHM4YECKUX
2 coenunennii A. M. byrieposa, eé 1
OCHOBHBIE 10JIOKEHUS
[IpencraBnenue o knaccuukanuu
3 opraHuueckux BemiectB. Homenkiatypa 1
(cucremaTuyeckasi) U TPUBHAJIbHBIE
Ha3BaHMsI OPraHUYECKUX BEIIECTB
4 AJIKaHBI: COCTaB M CTPOCHHUE, 1
TOMOJIOTMYECKUH PsijL
5 MeraH u 3TaH — npocTenIne 1
IIPEICTaBUTENN aJIKAHOB
6 AJIKEHBI: COCTaB U CTPOEHUE, CBOMCTBA 1
5 OTHIIEH W IPOIHJIEH — MPOCTENIINE 1
MIPEICTaBUTENH aJIKEHOB
8 [TpakTuyeckas padora Ne 1. «ITomyuenue 1 1
ATHJIEHA U U3yYEHHE €r0 CBOMCTBY
Ankanuensl. byranuen-1,3 u
9 MeTunoyranuen-1,3. [lonyuenue 1

CUHTETUYECKOIO KaydyyKa U PE3UHBI




AJIKHHBL: COCTaB U 0COOEHHOCTHU CTPOCHUA,

10 TOMOJIOTHYECKHH psAll. ATIETHUIICH —
MPOCTEUIIINN MPEICTAaBUTEIb ATIKHHOB

11 Beruncnenus no ypaBHEHHUIO XUMHYECKOU
peakuuu

12 ApeHnbl: 6eH3011 1 TOIyoJ. TOKCHYHOCTh
apeHoB

13 I'enetnyeckas CBSI3b YIII€BOJOPOIOB,
MPUHAJICKANIUX K Pa3IMYHbIM KJ1accaM
[IpupoaHbIe HCTOYHUKH YTIIEBOJAOPOIOB:

14 MPUPOIHBIN a3 U NOMyTHBIE HEPTSIHBIC
ra3pl, He()Th U MPOAYKTHI €€ epepaboTKu
[IpupoiHbIE UICTOYHUKH YIIJIEBOIOPOIOB:

15 IPUPOJIHBIN ra3 U MOMyTHbIE He(PTIHbIE
rassl, He)Th ¥ MIPOAYKTHI €€ nepepaboTKu

16 Kontponbnas paboTa mo pazaery
«YTIeBoaopoab»

17 [IpenensHbBIE OJHOATOMHBIE CITUPTHI:
METaHOII ¥ 3TaHoJ1. BomopoHas cBsi3b

18 MHOroaTOMHbIE CIIUPTHI: TUIECHTITUKOIb U
TIIALEPUH

19 @deHoII: CTPOEHUE MOJIEKYIIBI, (PU3NYECKHE
Y XUMHUYECKHE CBOMCTBA, IPUMEHEHHE

20 Anpneruapl: GopMambaeTHI U
areTaabJaeTuI. ANeTOH

21 OnHOOCHOBHBIE IIPe/ieNbHbIE KAPOOHOBBIE

KHCIIOTBI: MypaBbUHAs U YKCYCHasI




22

[TpakTuyeckas padora Ne 2. «CBoiicTBa
pacTBOpa YKCYCHOH KUCIIOTBI»

23

CTeapI/IHOBaH M OJICMHOBAs KHMCJIOTHI, KaK
nNpeACTAaBUTCIIN BBICHIUX Kap6OHOBbIX
KHCIIOT

24

MBpbL1a Kak COJIM BBICIIMX KapOOHOBBIX
KHCJIOT, UX MOIOIIIEE JCUCTBHIE

25

Crnosxuble 3(hUpbl KaK MPOU3BOJIHbBIE
KapOOHOBBIX KUCIOT. ' MAPOIIN3 CIIOKHBIX

3¢upos

26

XKupsl: runponan3, npuMeHeHHe,
Ouo0ruYecKas pojb )KUPOB

27

VYTieBobl: COCTaB, KiIaccuuKanus.
Baxneiine npecTaBUTEeNN: TIIIOKO3a,
¢bpyxTO3a, caxaposa

28

Kpaxmai u nemirono3a Kak npupoHbie
MOJINMEPBI

29

Kontponbnas paboTta mo pazaery
«Kucnopozacoaepxariyue opraHuIecKne
coenuHeHus»/ Beepoccuiickas
IpoBepoyHas pabora

30

OO01ast xapaKTepUCTHKA a30TCOAEPIKALIUX
OpTaHUYECKUX COCTUHECHHM /
Bcepoccuiickas mpoBepouHas pabota

31

AMUWHBI: METHJIAMWH ¥ aHUJINH

32

AMUHOKHUCIIOTHI KaK aM(OTepHbIe
OpPraHMYECKUE COETUHEHUS, UX
Ouosiornyeckoe 3HaueHue. [lenTuap.




benku kak npupoaHsie
BBICOKOMOJIEKYJISIPHBIE COEAMHEHHUS

OCHOBHBIE TTOHSITUS XUMHHU

33 BBICOKOMOJIEKYJIIPHBIX COECUHEHUN 1
OcHOBHBIE METO/BI CUHTE3A
34 BBICOKOMOJIEKYJIIPHBIX COEAMHEHUN. 1
IInacTMaccel, Kay4yKH, BOJOKHA
OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOT'PAMME




11 KJIACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

Jara uzydyenus

Bcero K/p

p./p

dakr
Inan

JIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTejibHbIE PeCypPChI

XUMHUYECKUH JIEMEHT. ATOM. DJIEKTPOHHAs
KOH(UTypanus aTOMOB

Ilepnonnueckuit 3akoH u Ilepuonnueckas
CHUCTEMa XMMUYECKUX ieMeHToB /1. 1.
Mengeneesa, MX CBA3b C COBPEMEHHON
TEOPHEN CTPOEHUS ATOMOB

3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB
XHUMUYECKHX JIEMEHTOB U X COCAUHECHUH I10
rpynmnam u nepuojam. 3HaueHue
MEePUOIUYECKOT0 3aKOHA U CUCTEMBI
XUMHYECKHX deMeHTOB J[.J1. MeHaeneeBa B
pa3BUTHHU HAyKH

Crpoenue BeriecTBa. XMMUYECKasi CBS3b, €€
BU/Ibl; MEXaHU3MBbI 00pa30BaHUs
KOBaJICHTHOM CBs3U. BomopoaHas cBs3b

BajneHTHOCTB. DJIEKTPOOTPULIATETBLHOCTb.
Crenenb okucneHus. Bemecra
MOJIEKYJIIPHOTO U HEMOJICKYJIIPHOTO
CTPOCHUS

[TonsiTHE O MUCTIEPCHBIX CUCTEMAX.
VcTrHHBIE ¥ KOJUTOUAHBIC PACTBOPHI.
MaccoBas 10J14 BelllecTBa B pacTBOpe

Knaccugukarus u HoMeHKIaTypa




HEOPraHWYECKUX COeMHEHUM. [ eHeTnueckas
CBSI3b HEOPraHUYECKHUX BELIECTB, PA3TUYHBIX
KJIaCCOB

Knaccugukanus XaMHUUeCKUX peakiui B
HEOPraHWYECKON U OPraHU4eCKON XUMUH.
3aKOH COXpPaHEHMsI MAaCChl BEILIECTB; 3aKOH
COXPaHEHHUs U IPEBPALLCHUS SHEPTUU NIPU
XUMHYECKHUX PEAKIMIX

CkopocTtb peakiuu. OOpaTuMbIe peakuy.
XUMHUYECKOE PaBHOBECHE

10

[Tpaktuyeckas padora Ne 1. «Bnusiaue
pa3nuyHbIX (PAKTOPOB HA CKOPOCTh
XUMHYECKON PEAKIIUN»

11

DnexTpoiauTHuecKas auccoruanus. [Tonsatue
0 BojiopoHOM Tokasarene (pH) pactsopa.
Peaxiiuu nonnoro oomena. ['maponu3
OpTaHU4YCCKUX U HCOPTraHNYCCKUX BCIICCTB

12

OKHUCIUTENEHO-BOCCTAHOBUTEIIEHBIC
peaxmun. [TonsiTHE 00 BrIeKTpONH3E
pacIiaBOB U pacCTBOPOB COJICH

13

KonTponbnas pabota mo pazueny
«Teoperndeckre OCHOBBI XUMUW)

14

Merannsl, ux nonoxxenue B [lepuoamueckoit
CUCTeMe XUMHU4eckux snnemeHToB /1. 1.
MemieneeBa 1 0COOEHHOCTH CTPOEHUS
aToMoB. O01ue pu3nYecKue CBOMCTBa
METaJUIOB

15

CnnaBbl METAIIOB. DJIEKTPOXUMUYECKUH P




HaIPsHKEHUN METaJlIOB

16

XHUMHUYECKHE CBOMCTBA BaXKHEHIIINX
METaJuIoB (HATpUH, Kajaui, Kajablui, MarHui,
AIIOMUHUI) U UX COEITMHEHUI

17

XUMHYECKUE CBOMCTBA XpoMa, MEJIU U UX
COEeIUHEHUI

18

XUMHUYeCcKre CBOMCTBA IIUHKA, JKeJie3a U UX
COE€IMHEHUN

19

[TpakTuyeckas padora Ne 2. "Permenune
9KCHEPUMEHTAIbHBIX 33134 110 TeEME
«Meramab»"

20

Hewmerannsl, ux nonoxeHue B
[Tepuoanyueckoit cucteMe XUMUYECKUX
anemenToB 1. . MenneneeBa u
OCOOCHHOCTH CTPOCHHUS aTOMOB

21

Ou3nuecKkre CBOMCTBa HEMETAIIIOB.
AnoTponusi HEeMETauIoB (Ha IpUMEpe
KHCTIOpoJia, cephl, hocdopa u yriaeposaa)

22

XUMHUYECKUE CBOWCTBA TaJIOT€HOB, CEPHI U UX
COeTMHEHNN

23

XuMHYeCcKue CBOMCTBA a30Ta, pochopa u ux
COEeTMHEHNN

24

XUMHYECKUE CBOWCTBA YIIIEpOaa, KPEMHUS U
UX COCOUHEHUU

25

[IpruMeHeHrne BaXKHEUIIINX HEMETAIOB U UX
COeTMHEHNN

26

O0001eHne 1 cucTeMaTU3aLis 3HAHUI 110
teMe «HeMeTraminsy. Beraucnenus mo




YpPaBHEHUSIM XUMUYECKHX PEAKUUN U
TEPMOXHUMHUYECKHUE PACUETHI

[Tpaktuyeckas padora Ne 3. «Pemenue

27 JKCIIEPUMEHTAIIBHBIX 3aa4 110 TEME 1
"Hemertanmbi"»

28 KonrponbHas padora no remam «MeTauibhy 1
n «Hemerauib»

29 Heopranunueckue u opraHu4ecKue KUCiaOThI. 1
Heopranuueckue u opraHn4ecKue OCHOBaHUS
AmMoTepHbIe HEOpraHUYECKHe U

30 opraHuueckue coequHeHus. ['enernueckas 1
CBSI3b HEOPTaHUYECKUX U OPTaHUYECKUX
BEIICCTB
Ponp xumun B 00ecrieueHHH 3KOJIOTHUECKOM,

31 HHEPreTHUECKON U MUIIEBOM 0€30MacHOCTH, 1
Pa3BUTHUU MEAUIIMHBI
[IpencraBnenus 00 00X HAYYHBIX

32 IIPUHIIAIIAX IPOMBIIIIEHHOTO MTOJIY4EHHUS 1
Ba)XHEHIIINX BEIECTB

33 YenoBek B MUpE BEIIECTB M MAaTEPHAITIOB

34 XuUMHS ¥ 310pOBbE YEIIOBEKA 1

OBLIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME




IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBI

10 KITACC

Kon
NpoBepPsieMOro
pe3yJbTara

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
o0pa3oBaTe/ibHOI POrpaMMbl CpeIHEro o01ero 00pa3oBaHus

1

TeOpCTI/I‘ICCKI/Ie OCHOBBI OpFaHquCKOﬁ XHUMHNHU

11

ChopMHUpPOBAHHOCTh TMPEACTABICHUNH O XUMHYECKOW COCTaBJISIOIICH
€CTECTBEHHOHAYYHOW KapTUHBI MHpA, POJU XUMUU B TO3HAHUHU
SBJIGHUWA TIPUPOJBI, B (OPMHUPOBAHMHM MBIIIICHUS H  KYJIbTYPBI
JTUYHOCTH, €€ (YHKIMOHANBHOM TIPaMOTHOCTH, HEOOXOIUMON ISt
pelleHrs TMPAKTUYECKUX 3aJad M HKOJOTHUYECKH OOOCHOBAaHHOIO

OTHOIIIEHHUS K CBOEMY 3JI0POBBIO U MIPUPOTHON cpesie

1.2

Bnagenne cucremMoil XWMHYECKMX 3HAHUM, KOTOpas BKJIIOYAET:
OCHOBOIIOJIararome HOHSITUS (monekymna, BaJICHTHOCTb,
3JEKTPOOTPUIIATEILHOCTh, CTETICHb OKHCIICHUS, XMMHYECKasi CBS3b,
MOJIb, MOJIIpHAsi Macca, MOJSPHBIA O00BEM, YIJIEPOIHBIM CKEIET,
GyHKIMOHANBHAS ~ Tpynma,  pagukail,  H30Mepus,  HU30Mephl,
TFOMOJIOTMYECKUN psAJl, TOMOJIOTH, YIJIEBOJAOPOJbI, KHUCIOPOJI- H
a30TcoJepKaIllie COEAMHEHMs, OMOJIOTMYECKH aKTHBHBIE BEIECTBa
(yrnmeBompl, KUPBI, OENKH), MOHOMED, MOJIUMEpP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJICKYJISIPHBIE COEIMHEHUS); TEOPUU U 3aKOHBI (Teopus
XUMHUYECKOTO CTPOCHMsI opraHmueckux Bemects A.M. bytieposa),
3aKOHOMEPHOCTH, CHUMBOJIMUYECKUH S3bIK XUMUHU, (PaKTOIOTHYECKHE
CBEICHMS O CBOWMCTBAaX, COCTaBe, TMOJYyYEHUH H OE30MacHOM
WCIONBb30BAHUHM BAXKHEMIIMX HEOPraHWYECKUX U  OpPraHUYECKUX

BELIECTB B ObITY M MPAKTUYECKON JIEATEIBHOCTH YeIOBEKa

1.3

ChopMupoBaHHOCTb YMEHUH BBIABIATH XapakTepHble MPU3HAKU
MOHATHM,  yCTaHaBIMBaTb WX  B3alMOCBSA3b,  HCIOJIb30BaTh
COOTBETCTBYIOIIME TOHSTHUS MPH ONUCAHUM COCTaBa, CTPOEHUS U

HpCBpaH_ICHI/II‘;I OpTraHU4YCCKUX CO€IUHEHMI

1.4

c(OpPMUPOBAHHOCTh YMEHUW HCIIOJIb30BATh XUMHUYECKYIO CHMBOJIUKY
JUIL  COCTaBIICHHSI MOJIEKYJSPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM,
COKpaIéHHON) (OpPMYJT OpraHMYECKHMX BEUIECTB U  ypaBHEHHH
XUMHUYECKHUX PEaKIMi, N3rOTaBINBATh MOJEIU MOJIEKYJI OpraHU4YeCKUX
BEUIECTB JI WJUTFOCTPALUKM UX XHUMHUYECKOTO U MPOCTPAHCTBEHHOIO

CTPOCHUS




1.5

ChopMupOBaHHOCTH ~ YMEHHUH  YCTaHABIMBATh  IPHUHAIJICKHOCTD
U3Y4YEHHBIX OPraHMYECKUX BELIECTB IO HUX COCTaBy M CTPOCHHUIO K
omnpenenéHHOMY Kiaccy (Tpymme) COeAMHEHUU (YriIeBOIOpPObI,
KHCJIOPOJI M a30TCOJEpKAlllUe COEAMHEHUS, BBICOKOMOJEKYIJISIPHbBIE
COEIUHEHMS), JaBaTb MM  Ha3BaHUSA 10  CHUCTEMAaTHYECKOMN

nomenkiarype (IUPAC)

1.5

ChopMupoBaHHOCTh YMEHHUS ONPEACISATh BUABI XUMHUYECKOW CBS3U B

OpPraHUYECKUX COCTMHEHUSIX (OJMHAPHBIC U KpaTHbBIEC)

1.6

ChopMUpOBaHHOCTH ~ yMEHHSI IPUMEHSTH: TOJIOXKEHUS  TEOPHHU
CTpoeHusi opranudeckux BemiectB A.M. BytnepoBa mis oObsicHEHUs
3aBUCHMOCTH CBOMCTB BEILECTB OT UX COCTaBa U CTPOEHUS; 3aKOH

COXpaHCHHA MACChI BCIICCTB

yI‘J'IeBO,HOpOI[BI. Kncnoponcozlepmauu/le n a30TCOACPIKAIIIUC

OpPraHn4CCKHUC COCAUHCHUA. BbICOKOMOJ'IGKy.]'ISIpHBIC COCIUHCHUA

2.1

ChopmupoBaHHOCTh YMEHUN MPUBOAUTH TPUBUAIBHBIC HAa3BAHUS
OTJICIbHBIX OPTaHMYECKUX BEIIECTB (ITHJICH, MPOMUIIEH, AaleTHIIEH,
ATWICHIJIUKOJb, TIHIECPUH, (QeHoN, (GopMmaibaeruy, ameraibIeTu,
MypaBbHMHAs KHCJIOTA, YKCYCHas KHCJOTa, OJICMHOBAs KHUCIOTA,
CTeapuHOBas KHUCIIOTa, TIIIOKO3a, (PpyKTO3a, Kpaxmai, LeJUII0I03a,

TJTALIVH )

2.2

ChopmupoBaHHOCTh yMEHHUN XapaKTepH30BaTh COCTaB, CTPOEHUE,
¢u3nueckue M XUMHUYECKHE CBOWCTBA THIHMYHBIX TMpPEICTaBUTENEH
paSJ'H/ILIHBIX KJIaCCOB OpFaHI/I‘IeCKI/IX BCIIIECTB (MeTaH, 3TaH, 3THUJICH,
MPOMWICH, aleTuieH, Oyraauen-1,3, mMerunOyranuen-1,3, OeH3o0m,
METaHOJ, ATAHOJ, STUJICHIJIMKOb, TIUIEPHH, (EHON, aleTaabAeru,
MypaBbUHAas M YKCYCHas KHUCJOTHI, TJIFOKO3a, Kpaxmaj, IeJUTI0I03a,

aMUHOYKCYCHasl KUCJIOTa)

2.3

C(l)OpMI/IpOBaHHOCTB YMCHUA WIUIIOCTPUPOBATHL I'CHCTHYCCKYHO CBA3b
MCKAY THUIITMYHBIMU OpeaACTaBUTCIIAMU PAa3IIMIHBIX KJ1aCCOB
OPraHN4Y€CKUX BCIICCTB YPABHCHUAMU COOTBETCTBYIOIINX XUMUYCCKHUX

PEeaKIHii ¢ UCIIOJIb30BAaHUEM CTPYKTYPHBIX (hOpMyII

2.4

CdopmupoBaHHOCTH YMEHHUS XapaKTepu30BaTh MCTOYHUKHU
YTJIEBOJOPOJHOTO ChIpbs (HE(PTh, MPUPOAHBIH ra3, yroiyb), CiocoObl NX

nepepa60TI<H U MMPAKTUYCCKOC ITPUMCHCHUC ITPOAYKTOB HepepaGOTKI/I

XUMHUS U KU3HL. PacuéTrl

3.1

CdopmupoBaHHOCTH YMEHUH BIAJETh CUCTEMON 3HAHUI 00 OCHOBHBIX

MCTOAAaX HAYUYHOTO IMO3HAHHA, UCIIOJIB3YCMbBIX B XUMUH IIPHU U3YUYCHUU




BEIIECTB W XHUMHUYECKUX SBICHUHN (HaOmIOqeHUEe, W3MEpeHHeE,
3KCIIEPUMEHT, MOJICJIMPOBAHUE), KCII0JIb30BaTh CHUCTEMHbIE
XUMUYECKUE 3HAaHUS U1 [PUHATHS PEIIEHHWH B KOHKPETHBIX

KU3HCHHBIX CUTYallHAX, CBA3AHHBIX C BEIIECTBaAMU U UX ITPUMCHCHUEM

3.2

ChopmupoBaHHOCTh yYMEHMH COONMIOJATh TMpaBUa TMOJIH30BAHUS
XUMHUYECKON TMOCyIoil u 1a00opaTOpHBIM 00OpYAOBaHHMEM, a TaKke
npaBujia oOpamieHus: ¢ BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIUSMU

110 BBIIIOJTHCHUIO J'Ia60paTOpHBIX XUMHNYCCKUX OIIBITOB

3.3

ChopmupoBaHHOCTH YMEHUI TUITAHUPOBATH U BBIMOIHATH XUMUYECKUHT
OKCIICPUMCHT (HpeBpaH_IeHI/ISI OpraHU4Y€CKUX BCUICCTB IIPU HAI'PECBAHUU,
MOJTyYeHHEe STHJICHA M U3y4YEeHHE ero CBOMCTB, KAYeCTBCHHBIC PEAKIIUH
OpPraHMYEeCKUX BEUIECTB, JCHATypalus OCIKOB TpH HarpeBaHUM,
IBCTHBIC PCAKIHMU 6€HKOB) B COOTBCTCTBHMU C IIpaBUJIaMHU TCXHHUKHU
0€30MacHOCTH TpH OOpaIleHHH C BEIIECTBAMH M JIaDOPAaTOPHBIM
000pyIOBaHUEM; IPEACTaBIATH PE3YJIBTaThI XHMHYECKOTO
IKCTIEpUMEHTa B (OpME 3alHCH YPaBHEHHWH COOTBETCTBYIOIINX

peaknuii ¥ GopMYyTUPOBATEH BBIBOJIBI HA OCHOBE ITHX PE3yJIhTaTOB

3.4

ChopMupoBaHHOCTb YMEHHI TPOBOANUTh BBIYUCICHHS 10 XUMUYECKUM
ypaBHEHUAM (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOIO BEIECTBA WJIU
MIPOJYKTA PEaKLUU 110 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJIHOTO

N3 UCXOJHBIX BCHICCTB UJIHU ITPOAYKTOB peaKL{I/II/I)

3.5

CdopmupoBaHHOCTH yMEHUN KPUTHYECKH aHAJIM3UPOBATh
XUMHUYECKYI0 HH(OpMAIHIO, IOJy4aeMyl0 M3 Pa3HbIX HCTOYHHMKOB

(cpenctBa MaccoBoit nuadopmaru, cetb IHTepHET U ipyrue)

3.6

ChopMupoBaHHOCTb yMEHUH cOONIOAATh MpaBHJa HSKOJIOTHYECKU
11eJ1ec000pa3HOro MOBeJeHUs] B ObITY M TPYJOBOH JAEATEIBHOCTH B
LEIAX COXPAHEHMS CBOETO 3J0POBbS M OKpYXKAKOLIEH NPHUPOIHOU
Cpenbl, OCO3HABaTh OIACHOCTHb BO3JIECHCTBHMS HA JKUBBIE OpPraHU3MBbI
ONpEIEIEHHBIX OPraHUYECKUX BEIIECTB, IIOHUMAasi CMBICH ITOKA3aTeNs
I[MAK (mpenensHO AONYCTUMOM — KOHLEHTpAlMM), TMOSICHATH Ha
npuMepax CHOCOOBI YMCHBIICHUA W MPEAOTBPALICHHA HX BPCIHOIO

BOS}IGf/iCTBHS[ Ha OpraHusM 4<€JIOBCKa




11 KIIACC

Koxa
npoBepsieMor
0 pe3yJbTara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
00pa3oBaTe/IbHOM MPOrPaMMBbI CpelHero 001ero 00pazoBaHus

1

TeopeTnuecknue OCHOBbI XUMUHU

11

Biagenne cucremMol XMMHUYECKUMX 3HAHUM, KOTOpas BKJIOYACT:
OCHOBOITOJIATAlOIIUEe  TOHATHUS  (XMMHUYECKHUH  JJIEMEHT,  aToM,
SIIEKTPOHHAss 000J0YKa aroma, S-, p-, d-3JIEKTPOHHBIC OpOHTANIH
aTOMOB, HOH, MOJIEKYJIa, BAJIEHTHOCTh, 3JICKTPOOTPHULIATEIHHOCTD,
CTEIIEHb OKHUCJIEHUs, XHMHUYECKas CBfA3b, MOJb, MOJIApHAs Macca,
MOJIIPHBIA 00BEM, KPUCTAJUTMYECKAs PEMIETKA, THUIBI XHUMHYECKUX
peakiui (OKHCITHTEIbHO-BOCCTAHOBUTEIIBHBIC, 9K30- Hu
SHIO0TEPMUYECKHE, PEAKIIMH HOHHOTO 00OMEHA), pacTBOP, SJIECKTPOJIUTHI,
HE3JIEKTPOJIUTBI,  BJIEKTPOJUTHYECKAs JUCCOLUMALMSA, OKHUCIUTEND,
BOCCTAHOBHUTEJb, CKOPOCTh XHUMHYECKOM PpEaKlIHH, XUMHUUYECKOE
paBHOBECHE); TEOPUU M 3aKOHBI (TEOPHS  AJICKTPOJUTHUYECKON
nuccoumnanuu, Ilepuonnueckuii 3akon J[.M. MenneneeBa, 3aKkoH
COXpaHEHHUSI MACChl), 3aKOHOMEPHOCTH, CUMBOJIMYECKUHN SI3bIK XUMHH,
dakToNOrMUecKue CBEIECHUS O CBOMCTBAaX, COCTaBe, IOJIYyYECHUU H
0€30MacHOM HCIIOIb30BAHUH BKHEHIIIMX HEOPTaHUYECKUX BEIIECTB B

OBITY U IPAKTHUUECKOH JI€ATEIbHOCTH YEJI0OBEKa

1.2

C(l)OpMI/IpOBaHHOCTB YMCHI/Iﬁ BBIABJIATE XAPAKTCPHBIC IIPHU3HAKU U
B3aUMOCBA3b H3YYCHHBIX HOHSITI/If/i, OPUMCHATE COOTBCTCTBYIOIIUC
MOHATHUA TIIPU ONHCAaHHUU CTPOCHUSA H CBOICTB HCOPTaHUYCCKUX
BCIICCTB M HX HpeBpaIJ.IeHPIﬁ; BBIABJIATHE B3aMMOCBA3b XHUMHYCCKHX
3HAHUU C IIOHATHUAMUA u MMpeaACTaBJICHHUAMUA APpyrux

CCTCCTBCHHOHAYYHBIX NPCIMCETOB

13

BnaneHne OCHOBHBIMM METOJaMM HAy4yHOTO IIO3HAHMS BEIIECTB H
XUMHUYECKUX sABJIEHUN (HaOIIOAeHHe, W3MEpEeHue, HKCIEPUMEHT,

MOJICIIUPOBAHNE)

14

CdopMUpOBaHHOCTh YMEHHUN ONpEAENsATh BaJICHTHOCTb U CTENEHb
OKHCIIEHUsI XHMHMYECKHX DJJIEMEHTOB B COEIUHEHUSAX Ppa3IMYHOIO
cocTaBa, BMJ  XMMHUYECKOH  CBsSI3M  (KOBaJE€HTHAas, HOHHa“d,
METAJIJINYECKasi, BOJAOPOJHAs) B COEAUHEHUX, TUIl KPUCTAIUIMUECKON
pEeImETKH KOHKPETHOTO BeEIlecTBa (aTOMHas, MOJIEKYJSpHAas, MOHHa,

MeTauTHIecKas)




1.5

ChopMupoBaHHOCTh YMEHUH ONPEAETATh XapakTep CpPeAbl B BOJHBIX

pacTBOpax HEOPraHUYECKUX COCAMHEHUI

1.6

ChopMuUpoBaHHOCTH ~ YMEHHUS  KJIACCU(UIIUPOBATH  XUMHUYCCKUE
pPEaKIuu MO Pa3IUYHBIM MpH3HAKaM (YHCITy U COCTaBY pPearupyromux
BEIICCTB, TEIUIOBOMY J(PQPEKTy peaKkiuu, H3MCHECHUIO CTeIeHEeH
OKHCIICHHSI ~ JJIEMEHTOB,  OOpaTHMOCTH  PEaKIHH,  YYaCTHIO

KarajiuszaTopa)

1.7

ChopMUpOBaHHOCT YMEHHMH COCTaBISATb YPABHEHUS  peakLui
pPa3IMYHBIX THUIIOB, IIOJHBIE W COKpPAIIEHHBIC YPAaBHEHMs pEaKIUi
MOHHOI'0 0OMEHA, yUUTBIBas yCIOBUS, IPU KOTOPBIX 3TU PEAKIIUN UAYT

IO KOHIIa

1.8

ChopMupoBaHHOCTH YMEHHUI MPOBOJUTH PEAKIUH, TOATBEPKIAIOIINE
KAueCTBEHHBIM COCTAaB  pa3JIMYHbIX HEOPraHUYECKUX  BEILECTB,
pacro3HaBaTh OINBITHBIM IIyTEM WOHBI, IMPUCYTCTBYIOIIME B BOJHBIX

pacTBOpax HEOPraHUYECKUX BEIIECTB

1.9

CdopMupoBaHHOCTh YMEHHI PaCKpBIBaTh CYIIHOCTh OKHCIIUTEIHHO-
BOCCTAHOBUTEIBHBIX peakiuit MOCPEJICTBOM COCTaBJICHUS

AIIEKTPOHHOTO OaraHca TUX PEeaKIuit

1.10

CdopMUpOBaHHOCTh yMEHHH OOBSACHATH 3aBUCUMOCTH CKOPOCTH

XUMHYECKON peaKuy OT Pa3InYHbIX (PaKTOPOB

1.11

ChopMHpPOBAaHHOCT, YMEHUH  OOBSICHATH  XapaKTep  CMEIICHUS
XUMHUYECKOTO PAaBHOBECHUS B 3aBHCHMOCTH OT BHEIIHETO BO3JICHCTBUS

(mpunnun Jle laTtensbe)

O6ma;1 1 HCOPraHUYCCKasA XUMHA

2.1

ChopMHpOBaHHOCT, YMEHHI pacKpbiBaTh cMbici [lepuoanueckoro
3aKOHa JI.. MenneneeBa " JIEMOHCTPUPOBATH ero

CUCTCMATU3UPYIOIYIO, O6T>$ICHI/ITCJ'ILHYIO 151 IMPOTHOCTHYCCKYTO

byHKIUHA

2.2

ChopMupoBaHHOCTh YMEHHUM XapaKTepHU30BaTh JIEKTPOHHOE CTPOECHUE
aTOMOB XUMHYECKHMX »dJeMeHTOB 1-4 mnepuonoB Ilepnogmueckoit
CUCTeMbl XuMHuYeckux »dieMmeHToB J[.M. MeHneneeBa, HCIONb3ys
HNOHSTHSA «S-, P-, O-2JIEKTPOHHBIE OPOUTAIM», «IHEPreTHUESCKHE
YPOBHM»,  OOBACHATH  3aKOHOMEPHOCTH  HM3MEHEHHUs  CBOMCTB
XUMHUYECKHX 3JIEMEHTOB U UX COEAMHEHHUU MO MepuojaM M rpymnnam

[Tepuoanueckoit cucrembl xumMuieckux 3neMenToB .M. Menneneesa

2.3

CdopmMupoBaHHOCTh YMEHUN XapaKTepu3oBaTh (ONUCHIBaTh) OOIIHE

XUMHYSCKHE CBOMCTBA HCOPraHNYCCKUX BCIICCTB pPa3JIMYHBIX KJIaCCOB,




MNOATBCPIKAATH CYIICCTBOBAHUC TeHEeTHYSCKOMN CBA3U MCKAY
HCOPTraHNYCCKUMU BCIICCTBAMU C IIOMOIIBIO ypaBHeHI/Iﬁ

COOTBETCTBYHOIINX XUMHUYCCKUX peaKHI/Iﬁ

2.4

ChopMupoBaHHOCT, ~ YMEHMH  yCTAQHABJIMBaTh  MPUHAIJICKHOCTh
HEOPraHWYECKUX BEIIECTB 10 UX COCTaBY K ONPEAEIEHHOMY KJaccy
(rpynmne) coenuHeHui (IIPOCThIE BEIIECTBA — METAIbI U HEMETaJlIbl,

OKCH/IbI, OCHOBAHUSI, KUCIIOTHI, aM(OTEPHBIE TUPOKCHUIBI, COIIH)

2.5

ChopMupOBaHHOCTh YMEHUH MCIOJIb30BaTh XMMUYECKYI0 CHUMBOJIUKY
JUIs  cOoCTaBleHHsT (OpMYJT BEHIECTB M YPaBHEHHUH XHUMHYECKHX
peaxuuii, cucremarndeckyto HoMeHkinatypy (IUPAC) u tpuBuanbHbie
Ha3BaHUS OTIEJbHBIX HEOPraHMYECKHX BeulecTB (yrapHblid ras,
YIJIEKUCIBIA Ta3, aMMHaK, raméHas HM3BECTb, HeEraméHas H3BECTb,

MUTHEBAs COJIA, TUPUT U JPYTHUE)

2.6

CdopmMupoBaHHOCTh YMEHUN XapaKTepH30BaTh (OMUCHIBaThH) O0OIIUE
XUMHUYECKHE CBOMCTBA HEOPTAHUYECKUX BEIICCTB PA3IMUHBIX KJIACCOB,
MOATBEPXKIATh  CYIIECTBOBAHWE  TI'E€HETHYCCKOH  CBSI3U  MEXKIY
HEOPraHMYECKUMH  BEIIECTBAMH  C  [OMOINBIO  ypPaBHEHUH

COOTBCTCTBYIOIINX XUMHUYCCKUX peaKI_II/Iﬁ

2.7

ChopMupoBaHHOCTh YMEHUH IJIAHUPOBATH M BBINOJIHATH XUMHUYECKUIN
HKCHEPUMEHT (pa3jIoKEHUE MEpOKCHAa BOAOPOAA B IMPHUCYTCTBUU
KaTaJln3aTopa, ONpeAeIeHUE CPeAbl PaCTBOPOB BEIIECTB C ITOMOUIBIO
YHHUBEPCAJIbHOIO HWHAMKATOPa, BIMSHHE pA3JIMYHBIX (PAKTOPOB Ha
CKOpOCTh ~XMMHYECKOH peakiuM, peakUud MOHHOro oOMeHa,
Ka4yeCTBEHHbIE peakluu Ha cynab(aT-, KapOOHAT- U XJIOPUI-aHUOHBI, Ha
KaTUOH aMMOHH, PCIICHHUEC OJKCICPUMCHTAJIBHBIX 3aJad I10 TeMaM
«Metamne» u «Hemeramib») B COOTBETCTBUM C MpPaBUIAMH TEXHUKU
0e30macHOCTH MpH OOpallleHuH C BeleCTBaMU U J1a0OpaTOPHBIM
000pyI0BaHUEM; IIPENICTABIATh pE3yJIbTaTHhI XUMHUYECKOTO
JKCIIEpUMEHTa B (OpMe 3almucu YpaBHEHMH COOTBETCTBYIOLIUX

peakiuii 1 GopMyIUpOBaTh BHIBOJBI HA OCHOBE ITHX PE3YJIHTATOB

2.8

ChopMHpPOBAaHHOCT, YMEHUW COOIIOJATh TMpaBUJia  TOJTH30BAHUS
XUMUYECKOW TOCYI0M W JTabOpaTOpHBIM OOOpPYJAOBAaHHEM, a TaKKe
mpaBuia oOpalleHus: ¢ BEIIeCTBAMU B COOTBETCTBUU C HHCTPYKIIHSIMHU

1O BBIIIOJHCHHUIO Ha60paT0pHBIX XUMHUYCCKUX OIIBITOB

2.9

ChopMupoBaHHOCT, ~ YMEHMH  XapakTepu3oBaThb  XHMHYECKHE
IIPOLIECCHI, JIEKAINE B OCHOBE NPOMBIIIIEHHOTO MOJIYYEHHSI CEPHOU
KHUCJIOTBI, aMMHaKa, a Takke cHOpPMHUPOBAHHOCThH Mpe/CTaBICHUI 00

06HII/IX HAay4YHBIX IMpUHIKITIax n OKOJOTHYCCKUX np06neMaX




XUMHUYCCKOTO IMMPONU3BOACTBA

XUMHA U KU3Hb. PacuéTnl

3.1

ChopMHPOBAHHOCTh TPEJACTABICHUNH O XUMHUYECKOH COCTaBIISIONICH
€CTECTBEHHOHAYYHOM KapTUHBI MHpA, POJM XUMUU B TIO3HAHUU
ABIIGHUN TPUPOIBI, B (OPMHPOBAHMH MBIIUICHUS U KYJIbTYpPbI
JTUYHOCTH, €€ (YHKIMOHAIBHON TPaMOTHOCTH, HEOOXOIUMOW st
pelleHus MPAaKTUYECKUX 3a/ad U DSKOJOTHYeCKH OOOCHOBAHHOI'O

OTHOILICHHUS K CBOEMY 3/I0POBBIO U MPUPOIHOM cpesie

3.2

CdopmupoBanHOCTH yMEHUHI KPUTHYECKH aHAIIM3UPOBATh
XUMHUYECKYI0 HMH(OpMaIMIo, NOIYy4aeMyl U3 pa3HbIX HCTOYHHUKOB

(cpeacTBa MaccoBO KOMMYHHKAIUU, ceTh IHTEpHET U Ipyrue)

3.3

CdopMUpOBaHHOCTE YMEHHI COOJIOJATh TpaBUiIa SKOJOTHYCCKH
1[eIeCO00Pa3HOr0 TOBEIEHUsI B OBITY U TPYIOBOM AEATEIHLHOCTH B
LEIAX COXPAHEHMUS CBOETO 3I0pPOBbI U OKPYKAIOWIEH IPUPOIHON

cpenbl

3.4

Oco3HaBaThb  ONACHOCTh BO3JEHCTBUS HAa JKUBbIE OpPraHU3MBI
ONpeAeNEHHBIX BEMIECTB, MOHMMAs cMbIca nokaszatens [IJIK, noscHaTh
Ha IPUMEPAX CIOCOOBI YMEHBIICHUS U MPEIOTBPAILICHUS] UX BPEIHOTO

BOSI[GIZCTBPIH Ha OpraHn3M 4Y€JIOBCKa

3.5

CdopMHrpoBaHHOCTH YMEHHI MPOBOJIUTH BBIYMCIICHUS c
WCIIOJIb30BAaHUEM TOHATHUSI «MAaccOBasl JOJS BEIIECTBA B PACTBOPEY,
OOBEMHBIX OTHOILIEHWH Ta30B MPU XHUMHUYECKHUX PEAKIMSIX, MaCCHI
BellecTBa UM 00bEMa ra3oB MO M3BECTHOMY KOJIMYECTBY BELIECTBa,
Macce UM 00BEMY OJHOTO M3 YYACTBYIOIIMX B PEAKIMU BEIIECTB,
TerIoBoro 3ddexra peakuy Ha OCHOBE 3aKOHOB COXPAHEHHUS MacChl

BCIICCTB, ITPCBPAIICHHUA U COXPAaHCHUA SHCPIUU




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KJIACC

Kon

IIpoBepsieMblii 3JIEMEHT COJePKAHUS

1

TeopeTnueckrne OCHOBbI OPraHU4EeCKOW XUMHUU

11

[Ipenmer opraHnueckod XMMHHU: €€ BO3HMKHOBEHHME, PAa3BUTHE U 3HAUYCHUE B
MOJyYCHUU HOBBIX BEIIECTB U MaTEpUajoB. Teopus CTPOCHHUS OPraHUYECKHX

coequHennit A.M. BytnepoBa, €€ OCHOBHbBIE MOJIOKEHUS

1.2

CtpykTypHBIE (GOPMYJIBI OpPraHUYECKHUX BemecTB. [ OMOJOTHs, H30Mepusl.
XHUMHUYECKast CBS3b B OPraHMYECKUX COCAMHECHHUSAX — OJWHAPHBIE U KpaTHBIC

CBA3U. HpeﬂCTaBHCHI/Ie () KJ'IaCCI/I(l)I/IKaI_H/II/I OpraHUYCCKUX BCIICCTB

1.3

HOMCHKJ'IaTypa OpPraHU4YCCKUX COGI[I/IHCHI/Iﬁ (CI/ICTeMaTI/I‘ICCKaH) U TPUBUAJIbHBIC

Ha3BaHUS BaXKHEHIIINX HpeHCTaBHTeHeﬁ KJIaACCOB OPraHN4YCCKHUX BCUICCTB

YrieBogopoasl

2.1

AJNKaHBl: COCTaB M CTPOEHUE, TOMOJIOTMYECKHMH psan. Meran u stan —
IPOCTEHIINE NPEACTAaBUTENN AIKaHOB: (U3MUECKHME U XUMHUYECKHE CBOMCTBa
(peakuuy 3aMeUIeHMs] U TOPEHHUs), HAXOXKICHHE B IPHUPOJE, MOIyYEHHE U

IIPUMEHEHHE

2.2

AJIKEHBI: COCTaB U CTPOEHHE, TOMOJIOTMUECKUH psf. DTWIEH U NPONHIEH —
MpPOCTEHIINE TPEICTaBUTENN AaJIKeHOB: (U3MYECKHEe M XUMHYECKHE CBOICTBa
(peakyu THIPUPOBAHUS, TaJOTC€HUPOBAHUS, THUIpATallMM, OKUCJICHUS H

HOJII/IMepI/I3aLII/II/I), MOJIYYCHHUEC U IPUMCHCHUC

2.3

Ankanuensl: Oyraguen-1,3 u wmerundyraguen-1,3: crpoeHue, BaxHeEHIIMe
XMMHYECKHEe CBOMCTBa (peakius noiauMepusanuu). [lomyyeHne cCMHTETHYECKOTO

KaydyKa U pe3UHbI

2.4

AJNKHMHBI: COCTaB U OCOOEHHOCTH CTPOEHHS, TOMOJIOTHUECKUH psill. AIleTUIIEH —
MPOCTEHIINKA TPEICTaBUTENb AJKHHOB: COCTaB, CTPOCHHE, (QHU3NYECKUE U
XMMHUYECKHE CBOWCTBA (peakuu THAPUPOBAHUS, TaIOT€HUPOBAHNUS, THAPATAIIIH,

TOpCHI/IH), MOJIY4YCHHUEC U ITPUMCHCHUC

2.5

Apenbl. beHzon: cocraB, cTpoeHue, (PU3NUECKHME W XUMHUYECKHE CBONCTBA
(peakuuu raJloreHUpOBaHMs U HUTPOBAHUS ), MOJTyYeHHE U puMeHeHue. Tomyor:
cocTaB, CTpoeHue, (u3MUeckue ¢ XHUMUYECKHE CBOMCTBa  (peakuuu
raJIOTEHUPOBAHNSA W HUTPOBAHUS), MOIYYEHHE U MpUMEHEHHe. TOKCHMYHOCTH

apeHoB. ['eHeTmueckas CBs3b MEXAY YIIEBOAOPOAAMH, NPHUHAMICKAIIUMH K




Pa3JIMIHBIM KJIacCaM

2.6

ITpupoHble MCTOUHUKY YTIeBOOpoJOB. IIpupoanblil ra3 u nonytHsle He(TAHbIE
ra3el. Hedtp u e€ mpoucxoxaenune. CrocoObl nepepaboTku HEPTH: TEPEroHKa,
KPEKHUHI (TepMHUYECKHM, KaTaauTHuueckuil), nuposns. [IpoaykTsl nepepadoTku
He(TH, UX NPUMEHEHUE B IPOMBIIIJIEHHOCTH M B ObITy. KaMeHHBIN yronp u

MIPOJYKTHI €T0 MepepadoTKu

KHCJ’IOpOI{COI{Cp)KaH_H/IC OpPraHNn4€CKUC COCINHCHUA

3.1

[IpenenbHble OAHOATOMHBIE COUPTHI. METaHOI U 3TaHOI: CTpOeHue, pu3nueckue
U XUMHYECKHe  CBOMCTBAa  (peakuMu €  aKTHUBHBIMH  MeTaJlJIaMH,
raJIoreHOBOJIOPOJIaMHU, TOpEHHUE), NpuMeHeHue. BoaopoaHbie CBS3M MEXKIY
MOJIEKYJIaMH CIIUPTOB. JlelicTBHE METaHO/Ia M 3TaHOoJIa Ha OpPraHU3M 4eJOBEKa.
MHoOroaTtoMHbI€ CIIUPTHL. DTUIICHTIIUKOIb U TIIHUIEPUH: CTPOeHUE, (hrU3HUecKue U
XMMHYECKHE CBOMCTBa (B3aMMOJEWUCTBHE CO  IIEJIOYHBIMU  METallJIaMH,
KaueCTBEHHAsi peakiusi Ha MHOTOATOMHBIE CHUPTHI). JlelicTBHE Ha OpraHu3M

YCIOBCKaA. HpI/IMeHeHI/Ie TIIMIOEprUHa U STUJICHI TIUKOJIA

3.2

®deHol:  CTpOEHUE MOJICKYJbI, (U3UYECKHEe U XHUMHUYECKHE CBOMCTBA.

Tokcuunocts enona. [lpumenenue gpenona

3.3

Anbaeruabl U keToHbl. Dopmanbpaerus, aneTalabIerul: CTpOCHUE, PU3NYECKUE U
XUMHUYECKHE CBOMCTBA (pEaKLMM OKUCIEHHUS U BOCCTAHOBIJIEHHUS, KAUECTBEHHbIE

peaKHI/II/I), IMOJIYYCHHC U ITIPUMCHCHUC

3.4

OAHOOCHOBHBIE MpenebHble KapOOHOBBIE KUCIOTH. MypaBbUHasi U yKCyCHas
KHCJIOTBI: CTPOEHUE, (pu3nyeckre 1 XMMUYeCK1e CBOMCTBA (CBOMCTBa, 00IIue IS
Kjlacca KHCJIOT, peakuus JSTepuuKaluu), TIOoJydeHHe U I[pUMEHEHHUE.
CreapuHOBasi ¥ OJIEMHOBAsl KUCIOTHI KaK MPEACTaBUTEIN BBICIINX KapOOHOBBIX

KHCIOT. MbIjla KaK COJIM BBICIIHX Kap60HOBI>IX KHUCJIOT, UX MOIOIICC I[CflCTBI/IC

3.5

Cnoxxabie 2(UpBl KaK MPOU3BOAHBIE KAPOOHOBBIX KUCIOT. ['MApPONM3 CIIOKHBIX
a¢upoB. Kupsl. ['maponus xupoB. Ilpumenenue xupoB. buonornueckas poib

KHUPOB

3.6

VYrneBoabl: cocTaB, KiaccuuKanus yrieBoloB (MOHO-, AHU- U IOJIMCAXapubl).
I'moko3a — mpocTedmmii MOHOcaxapui: OCOOEHHOCTH CTPOEHHUS MOJIEKYJIH,
¢du3nyeckre 1 XMMHYECKHE CBOMCTBA (B3auMoaeicTBue ¢ ruapokcuaom meau(ll),
OKHCJICHHE aMMHUa4YHbIM pacTBOpoM okcujaa cepedpa(l), BoccraHoBieHHE,
OpO’KeHHE TIJIOKO3bl), HAaXOXIEHHE B TNPHUpPOAE, NMpUMEHEHHe, Ouoioruyeckas
posb. @otocunres. Ppykro3a Kak U30Mep IIOKO3bl. Kpaxman u 1mesmnosao3a Kak
npupojHbie nosuMmepbl. CTpoeHHe KpaxMana U Ieuitoiio3bl. dusnueckue u

XUMHUYECKHE CBOICTBa Kpaxmaina (THUIpOIn3, KaUeCTBEHHAs! PEaKIHsl C HOJI0M)

A3oTcoiepikalie OpraHn4eckie CoeIMHEeHNs




4.1

AMUHOKHCIIOTBI KaK aM(OTEpHbIE OpraHuYecKue coenuHeHus. Pu3nueckue u
XMMHUYECKHE CBOMCTBA aMMHOKMCIOT (Ha IpuUMepe IMIMHA). buosornuyeckoe

3HAa4YCHUC aMHHOKHUCJIOT. HGHTI/II[BI

4.2

benku kak npuUpOIHBIE BBICOKOMOJIEKYJSIpHbIE coequHeHus. [lepBuunas,
BTOpUYHAS U TPETUYHAs CTPYKTypa OelKkoB. XUMHUYECKHE CBOICTBa OEIIKOB:

THAPOJIN3, A€HaTypalus, KaYECTBCHHBIC pCAKIIMKU Ha Oenku

BBICOKOMOJ'IGKy.]'IHpHBIC COCOAUHECHUA

5.1

OcHOBHbIE TOHSATHS XUMHH BBICOKOMOJIEKYJISIPHBIX COCIMHEHH: MOHOMED,
MOJINMEP, CTPYKTYPHOE 3BEHO, CTEIEHb MOJIUMEPU3ALIUN, CPETHSS MOJIEKYIISIpHAS
Macca. OCHOBHBIE METOJIbI CHHTE3a BBICOKOMOJIEKYJISIPHBIX COCAMHEHUN —

noJIMMepurs3alAa U NOJUKOHACHCAI A

5.2

OKCllepUMEHTAJIbHBIE METOAbl H3Y4YEHMs] BELIECTB M UX IPEBpalllCHU:
03HaKOMJIEHHE ¢ 00pa3LaMu IPUPOJIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,

Kay4yKOB. HOJ’Iy‘ICHI/Ie CUHTCTUYCCKOI'O KaydyKa U PE3UHbI

11 KIIACC

Kox

IIpoBepsieMblii 3JIeMeHT COAePKAHUSA

1

TeopeTnyeckre OCHOBbI XUMUU

11

XuMudeckuil aneMeHT. AToM. Sapo aroma, U30TOMBI. DNEKTPOHHAs 000I0YKa.
DHepreTUyeckre ypoBHHU, MOAYPOBHH. ATOMHBIE OpOUTANH, S-, P-, U-3JEMEHTHI.
Oco0EHHOCTH paclpeIeICHHs] AJIEKTPOHOB IO OPOUTAISIM B aTOMaxX 3JIEMEHTOB

MEPBbIX YETHIPEX MEPUOJOB. DIEKTPOHHAS KOH(UTYpaIis aTOMOB

1.2

[Tepnonnueckuit 3axoH u [leprognyeckas cucreMa XUMHYECKUX deMeHToB J[.1.
MenneneeBa. Cpsa3p nepuoaudeckoro 3akoHa u Ilepumogudeckoil cHucTEMBI
xuMmuyeckux syeMeHToB JI.M. MenneneeBa ¢ COBpEMEHHON TEOpUEH CTPOEHUS
aTOMOB. 3aKOHOMEPHOCTHM M3MEHEHHUS] CBOMCTB XHUMHUYECKHX DJIJIEMEHTOB U
o0Opa3yeMbIX MMM HPOCTBIX M CIOXHBIX BEIIECTB MO TpylnamM U HepUOAaM.

3HadeHUe NepUoOANYCCKOr0 3aKOHA B Pa3BUTHU HAYKU

1.3

Ctpoenne BemiecTBa. XHMHYECKas CBSI3b. BHIBI XMMUYECKOW  CBS3H
(koBasieHTHAsi HEMOJISIpHAss M TOJSpHAas, HMOHHAasg, MeTrajuinueckas). VOHBI:
KaTUOHBI U aHUOHBI. MeXaHn3Mbl 00pa30BaHUsI KOBAJCHTHON XMMHUUYECKOU CBS3H

(oOMeHHBIN U TOHOPHO-aKIIENITOPHBIN). BogopoaHas cBs3b

14

BanenTHOCTE. DneKTpOOTpUIIATENLHOCTh. CTENEHb OKUCIICHUS

1.5

BemecTBa MOJIEKYISIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHHS. 3aKOH IOCTOSHCTBA

COCTaBa BEIIECTBA. THIBI KPUCTALIUYECKUX PEMIETOK. 3aBHCHMOCTh CBOMCTBA




BEIIECTB OT THIIA KpUCTAUIMYECKOW pemerku. I[lonsatne o aucnepcHbIX
cucreMax. VIcTHHHBIE M KOJUIOMJHBIE pacTBOpbl. MaccoBas [0Jis BelleCTBa B

pacTtBope

1.6

Knaccudukanus Heopranndeckux coeanneHnii. HomeHkmarypa HeopraHn4eckux

BEILIECTB

1.7

Xumuueckas peakus. Knaccudukanus XUMHUYECKUX peakuui B
HEOPraHWYeCKOM M OPraHMYECKOM XMMHH. 3aKOH COXPAHEHMSI MacChl BEIIECTB,

3aKOH COXpaHCHUA U MIPCBPALICHUA DOHCPIUH ITPHU XUMHYCCKUX PCAKIUAX

1.8

CkopocTb peakiyu, e€ 3aBUCUMOCTb OT Pa3IUnYHbIX (PAKTOPOB

1.9

Obpatumbie peakuuu. XuUMHUEcKoe paBHOBecue. MakTophl, BIHUSIONIME Ha

COCTOSIHME XUMHUUYeCcKOoro paBHoBecus. [Ipunmun Jle [larense

1.10

QHGKTI)OHI/ITI/I‘IGCKaH Juccouuanus. CunbHble U ci1a0Oble QJICKTPOJIUTEI. Cpeﬂa
BOJHBIX pPaCTBOPOB BCHICCTB: KHUCJIAA, HeﬁTpaJ'IBHaH, menouHas. Peakiuu

MOHHOTO OOMEHa

1.11

OKUCIINTEIIFHO-BOCCTAHOBUTEIIbHEIC pe€aKnuun

HeOpraHI/IquKaﬂ XUMUA

2.1

Hemerannsl. [lonoxxenue HemetauioB B [lepuoanyeckoil cucteMe XMMHUYECKUX
anemenToB J[.M. MenzaeneeBa U 0COOCHHOCTH CTPOCHHUSI aTOMOB. DH3UUECKUE

CBOMCTBA HEMETAIUIOB. AJUIOTPONHS HEMETAIIOB (HAa IPUMEPE KUCIOPOa, CEPBI,

dbocdopa u yraepoaa)

2.2

XUMHYECKHUE CBOMCTBA BAXKHEWINIMX HEMETAJUIOB (TajJOreHOB, CEphl, a30Ta,
¢dochopa, yriaepoga M KpeMHHUs)) M MX  COeAMHEHMH  (OKCHIOB,
KHUCJIOPOACOAEPKAIIMX  KUCIIOT, BOJOPOAHBIX coenuHeHuid). Ilpumenenue

BOKHEUIINX HEMETAIJIOB U UX COEIUHEHUN

2.3

Merauibl. Ilonoxxenne MeramnoB B llepuomgmyeckoid cucTeMe XHUMHUYECKHX
anemenToB J[.M. MenneneeBa. OCOOEHHOCTH CTPOEHMSI 3JIEKTPOHHBIX 000JI0YEK
aToMoB MeTayioB. OO0mue Gpuznueckue cBoicTBa MeTaIoB. CIUTaBbl METAJUIOB.

9HeKTpOXHMI/I‘{eCKHI>'I pAax HaHpH)I(eHI/Iﬁ MCTAJIJIOB

2.4

XUMHYECKHUE CBOWCTBA BAXKHEHINIMX METAUIOB (HATPUM, KallUi, KaJIbIIHM,
MarHuii, aJTIOMHUHHMA, ITUHK, XPOM, JK€Ie30, Melb) U HX coequHeHuil. OOuue

CITIOCOOBI MOJIYYCHHU A MCTAJIJIOB. HpI/IMCHCHI/Ie MCTAJlJIOB B 6LITy N TCXHHUKC

2.5

I'eneTnueckas CBA3b HCOPTaHNYCCKUX BCUICCTB, MPHUHAMICKANIUX K PA3JIAYHBIM

Kj1acCcaM

XUMUS U )KU3Hb

3.1

Ponp xumum B oOecreueHUH 3KOJ10FI/I‘-IGCKOI>'I, BHCPFGTHHCCKOﬁ U MHUIIEBOM

6630HaCHOCTI/I, PasBUTHUU MCOWULIUHBI. Ilonstue o HAaYYHBIX MCTOJaX IMO3HAaHUIA




BCIICCTB U XUMUYCCKUX peaKuHﬁ

Hpe,Z[CTaBJ'IeHI/ISI 00 06IHI/IX HAaY4YHBIX IPUHOUIIAX MTPOMBIIIJICHHOI'O IOJTYYCHHUSA

BOXHEHIIMX BelIECTB. UenoBEK B MHUpPE BEIIECTB W MAaTEPUAVIOB: BAXKHEUILIHE

3.2 CTPOMTENIbHbIE MaTepualbl, KOHCTPYKLMOHHbIE MaTepHajbl, KpacKH, CTEKIIO,
KepaMMKa, MaTepHalibl JJIs AJIEKTPOHHMKH, HAHOMATepUajbl, OPraHUYECKHE HU
MUHEpaJbHbIE y100peHus
XUMHSLT M 3JI0pOBbE YEJOBEKA: MPAaBWIA HCIOJIb30BAHUS JIEKAPCTBEHHBIX

3.3 [IpernapaToB, MpaBuiia 6€30MacHOr0 UCIOIB30BaHUS MPErnapaToB ObITOBOM XUMUU

B IIOBCEHEBHOMU KU3HU




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI I YYEHUKA

1. Vuebnuk «Xumus» 10, 11 xrace O.C.I'abpuensn, M.: Jlpoda, 2023 r.

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

1. ABTopckas mnporpamma K yueoHukam noa penakmueit O.C.I"'abpuensina,
A.B.KymnnoBoii.

2. Kuwura gis yaurens «Xumus 10. 11» O.C.I'abpuensia, M.: JIpoda, 2025 r.

3. O.C.I'abpuensn, I'.I'.JIpicoBa «Xumuss Metoaudeckoe nmocooue — 6a3oBbIit
ypoBeHb» - M.: JIpoda 2024 ro.

4, O.C.I'abpuensn, .I'.OctpoymoB, «O0111as XuMuUs B TeCTax, 3aadax,
ynpaxkaenusx. 10 kimace» — M.: lpoda, 2023 rog.

5. O.C.I'abpuemnsn, I1.H.bepe3kun, A.A.YVmakoBa «Xumus 11 kimacc:
KoHTponbsHbIE U TpOBEpOUHbIE Pa0dO0THI K yueOHUKY». — M.: JIpoda, 2024 r.

6. O.C.I'abpuensn, I'.I".JIeicoBa, A.I'.Beaenckas «Xumus 11 xacc:
HacronpHas kaura mist yauteis». Hacte 1 — M.: [poda, 2023 rog.

5. O.C.I'abpuemnsn, I'.I".JIsicoBa, A.I'.BBeaenckas «Xumus 11 kmacc:
HactonpHas kaura aus yuurensi». Yacts 2 — M.: JIpoda, 2022 rog.

6. O.C.I'abpuensn, [1.B.Pemeros, N.I".OctpoyMoBa «3agaun o XUMUU U
crioco0sI ux pemeHus» - M.: «poda», 2021rox.

8. M.A.Pa6oga, Y.}O.Hesckas, P.B.JIunko «Tectel mo xumun 11 kmacey, - M.:
Ox3amen, 2019r.

9. O.C.I'abpuensin, N.I'.octpoyMOB « XUMHUECKHUI IKCIIEPUMEHT B T1Kosie 11
Kiace»; - M.: lpoda. — 2022 rox.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
NMHTEPHET

1. http://www.chemnet.ru I'azera «Xumus» u caiit 15 yuurens «5 uay Ha
YPOK XUMHUM)»
2. http://him.1september.ru Enunas komnekuus L{OP: IIpeamerHas
KOJUIEKIUS « XHAMUSI»
3. http://school-collection.edu.ru/collection/chemistry EctecTBeHHO-Hay4YHBIE
skcriepuMenThl: xumusi. Komneknust Poccuiickoro o6mieo0pa3oBaTeaIsHOTO
noprana
4, http://experiment.edu.ru AJIXUMUK: caiit JI.FO. Anmuk6epoBoit
5. http://www alhimik.ru Bcepoccuiickast onmummnuana mkoJIsHUKOB 110



XUMUU

6. http://chem.rusolymp.ru Opraanueckasi XUMHS: JICKTPOHHBIN YICOHUK
s cpenneit m«Eaunas komnexuus LHudposeix O6pazoBaTeNbHBIX
PecypcoB» (http://school-
collection.edu.ru/).

7. http://him.1september.ru/index.php— sxypHan «XuMus».
8. http://him.1september.ru/urok/-Marepuaiibl K ypokKy.
9. . www.edios.ru — Dia0c — EHTP TUCTAHIIMOHHOTO 00pa30BaHuUs







