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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE CcpelHero ooOimiero o0Opa3oBaHUs
pazpaborana Ha ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-®3 «0O6
obpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUM K pe3ysibTaTaM OCBOCHHS
denepanbHON 00pa30BaTENBbHON MTPOrpaMMBbl CPEIHEro OOIIero oOpa30BaHMS
(®OIT  COO), npencraBieHHbIX B DegepaibHOM  rOCYJapCTBEHHOM
obOpazoBarensHoM ctaHgapre COO, c¢ yu€rom Konnenmuu mnpenogaBaHus
y4eOHOro mnpeamera «XuUMHs» B 00pa3oBaTEeNbHBIX OpraHu3auusx Poccuiickoi
®denepauyy, peanu3yoOIUX OCHOBHbIE 00Opa3oBaTelIbHbIE MPOrpaMMbl, U
OCHOBHBIX ToNOXkeHu «Crtparerum pa3BUTHS BocnuTaHud B Poccuiickoil
@enepanuu Ha nepuon 1o 2025 roma» (Pacnopspbkenue IlpaButensctBa PO ot
29.05.2015 Ne 996 - p.).

OcHOBY MOAXO0/0OB K pa3paboTKe MpOrpaMMbl IO XUMHUH, K OINpPEAEICHUIO
oOwiel crpateruy 00y4YeHus, BOCIUTAHUS U Pa3BUTHUsS O00Y4YaIOIIUXCS CPEICTBAMHU
yueOHoro npeamera «Xumus» 1 10—11 knaccoB Ha 0a30BOM YpOBHE COCTAaBHIIN
koHuentyanbHble monoxkenns GI'OC COO o B3aMMOOOYCIOBIEHHOCTH IIEJIEH,
COJEpKaHUsl, Pe3ylbTaToOB OOyYeHUs U TpPeOOBAHMH K YpPOBHIO IOATOTOBKU
BBIITYCKHUKOB.

XHUMHUECKOE oOpazoBaHue, MOJIy4aeMoe BBIITYCKHUKAMHU
00111e00pa30BaTeIbHON OpraHu3alluM, SBISETCS HEOThEMJIEMOM YacThlO UX
oOpazoBaHHOCTH. OHO CHOYXKXUT 3aBepUIAIONIMM 3TalloM peaju3alud  Ha
COOTBETCTBYIOILIEM €My O0a30BOM YPOBHE KJIIOYEBBIX IEHHOCTEH, NPUCYILUX
LEJIOCTHOW CHCTEME XUMHUYECKOro oOpa3oBaHMs. OTH LIEHHOCTH KacaroTCs
MO3HAHUS 3aKOHOB NPHUPOAbI, POPMUPOBAHUS MUPOBO33PEHHS U OOIIEH KyJIbTYphI
YEJIOBEeKa, a TaKXe SKOJOTMYECKH OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY
3MI0POBBI0 M TPHUPOAHOW cpeme. Peammsyercss XuMuU4Yeckoe 0Opa3oBaHUE
oOydJaronMxcst Ha YpOBHE CPEHETo 001ero oOpa3oBaHUs CPECTBAMH Y4E€OHOTO
npeaMera «XUMHUS», COJIep)KaHWEe M TOCTPOCHHE KOTOPOro ONpenesieHbl B
nporpaMmMe MO0 XMMHUHM C Y4YETOM CHEUUPUKH HAYKHM XUMHH, €€ 3HAYeHUS B
NMO3HAHUU TPUPOJLI U B MaTEPUAIbHOW U3HHM OOIIECTBA, a TaKXke C Y4ETOM
o0mMX 1eneldl M NPUHLUIIOB, XapaKTEPU3YIOUIMX COBPEMEHHOE COCTOSHHE
CHUCTEMBI cpeaHero oo1ero oopasoBanus B Poccuiickoit deaeparumn.

XUMHS KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAyK WUrpaeT ocoOyio poJib B
COBPEMEHHOW IUBWIM3AINKU, B CO3JJaHUU HOBOW 0a3bl MAaTepUaIbHON KYJIbTYPHI.
Ona BHOCHUT CBOM BKJaJa B (OPMUPOBAHKE PALMOHATBEHOTO HAYYHOTO MBIILICHUS,
B CO3JIaHUE IEJIOCTHOTO MPEJCTABICHUS 00 OKpPY)KAIOIIEeM MHpPE KaK O €IUHCTBE
IPUPOJIBI U YENOBEKa, KOTopoe (popMmHpyeTcs B XMMUU Ha OCHOBE MOHHWMAaHUS
BEILIECTBEHHOI'0 COCTaBa OKPY’KAOUIET0 MHUPA, OCO3HAHUS B3aMMOCBSI3H MEXKIY
CTPOEHHUEM BEILIECTB, UX CBOMCTBAMU U BO3ZMOXHBIMH O0JIACTSIMU MPUMEHEHHS.



TecHO B3aMMOJENCTBYS C APYITMMHU €CTECTBEHHBIMU HAyKaMU, XUMHS CTalla
HEOTHEMJIEMOMN YaCThI0O MUPOBOM KYJIBTYpbl, HEOOXOJUMBIM YCIOBUEM YCIIEUTHOTO
TpyJa U SKM3HU KaXJI0ro uieHa oOmiectBa. CoBpeMeHHas XUMHUS KaKk Hayka
co3uJaTellbHas, KaK HayKa BBICOKMX TEXHOJOTMH HalpaBlieHa Ha pEIICHHE
III00ANBHBIX MPOOJIEM YCTOMYMBOTO pa3BUTHS UEJIOBEUECTBA — CBHIPHEBOM,
HHEPreTUYECKOM, MUIIEBOM, IKOJIOTHYECKON 0€30MaCHOCTH U OXPaHbl 310POBbSI.

B cooTBercTBUM C OOIIMMHU IEISIMH U TMPUHIUIAMU CPETHEro OOIIero
oOpa3oBanus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YPOBEHB
U3YyYCHHUS) OPUEHTHUPOBAHO MPEUMYIIECTBEHHO Ha OOLIEKYIbTYPHYIO MOATOTOBKY
oOydJarommxcs, HEOOXOOUMYKD UM JJis  BBIPAOOTKM  MHPOBO33PEHUYECKUX
OpPUEHTUPOB, YCIEIIHOTO BKIIYEHUS B JKH3Hb COLIMYMa, MPOJOJKCHUS
o0pa30BaHus B Pa3JIMYHBIX 00JIACTSAX, HE CBSI3aHHBIX HETIOCPEACTBEHHO C XUMUEH.

CocraBnsomiuMu  ripeaMeTa  «XHUMHS»  [BISIIOTCA  0a30BbIE  KypCchl —
«Oprannueckas xumusi» U «OOm@ass W HEOpraHuyeckas XHUMHS», OCHOBHBIM
KOMIIOHEHTOM COJEpaHHsI KOTOPBIX SBJISIIOTCS OCHOBBI 0a30BOM HayKH: cHCTEMa
3HAaHHWM MO HEOPraHWYECKON XMMUU (C BKIIOUYEHHWEM 3HAHUM U3 00IIel XuMUU) U
opraHnyeckoil xumuu. @opMUpPOBaHUE JAHHOW CHCTEMBbI 3HAHWU NpPU HU3YYEHUU
npeaMeTra oOecleyuBaeT BO3MOXXHOCTh PAaCCMOTPEHHUS BCEro0 MHOI000pa3us
BEILECTB Ha OCHOBE OOIINX MOHSATUH, 3aKOHOB U TEOPUN XUMUHU.

CrtpykTrypa coaepxkanus KypcoB — «Opranumdeckas xumus» u «OOmas u
HEOpraHWYecKas XuMus» cQopMupoBaHa B MPOrpaMMe IO XHMHUU Ha OCHOBE
CUCTEMHOT0 TIOAXOJa K U3YYEHHIO Yy4eOHOro wmarepuaja u OOyCJIOBJICHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHUEM  3HAHUW HA  ONpPENEIEHHBIX
TEOPETUYECKUX YpOBHAX. Tak, B Kypce OpraHMYecKO XHWMHHM BEUIECTBA
paccMaTpHUBAKOTCS HA YPOBHE KJIACCUYECKOM TEOPUU CTPOCHHSI OPraHMYECKHUX
COCIMHEHUN, a TaKXke Ha YPOBHE CTEPEOXUMHUYECKHMX M DJIEKTPOHHBIX
NpeACTaBICHU O CTpoeHuu BemiecTB. CBeleHUs 00 H3ydyaeMblXx B Kypce
BEILECTBAX JAIOTCSA B PA3BUTHH — OT YIJIEBOJAOPOJOB A0 CIOKHBIX OMOJOTHYECKU
AKTUBHBIX COEIMHEHUW. B Kypce OpraHM4eckorl XMMHUU TNOJYYalT pPa3BUTHE
chopMHpPOBaHHBIE HA YPOBHE OCHOBHOTO 00IIEro oOpa3oBaHUs NEPBOHAYATLHBIC
MPEICTABIICHUS] O XMMUYECKOM CBSI3M, KIAaCCU(UKAIIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON peaKkIuu.

[lon HOBBIM yrjaoMm 3peHusi B mnpeameTe «XUMHsS» 0a30BOro YpPOBHS
paccMaTpuBaeTCsl W3YyYEHHBII Ha YpPOBHE OCHOBHOIO 0O0IIero o0pa3oBaHus
TEOPETUYECKH MaTepuan u (AaKTOJIOTHMYECKHE CBEICHHS O BEIIEeCTBaX U
XUMUYEeCKO peakuuu. Tak, B 4acTHOCTH, B Kypce «OOIas u HeopraHuueckas
XUMUS» OOYyYarOIIMMCSl TPEJOCTABISIETCS BO3MOXHOCTh OCO3HAaTh 3HAUYEHUE
NEPUOJIMYECKOTO 3aKOHA C OOLIETEOPETUYECKUX M METOJO0JOTUYECKUX TMO3UIUH,



riyoke TOHSATh HUCTOPUYECKOE H3MEHEHHEe (QYHKIHMM 3TOro 3akoHa — OT
o0o011aromIel 10 0OBACHSIONICH U MPOTHO3UPYIOIEH.

Enunas cucreMa 3HaHUN O BaKHEHIIMX BEIIECTBAX, UX COCTaBE, CTPOCHUH,
CBOMCTBaX W MPUMEHCHHM, a TAKXKE O XUMUYCCKUX PEAKIHSIX, UX CYIIHOCTH H
3aKOHOMEPHOCTSAX MNpOTEeKaHus JomoyiHsgercs B Kypcax 10 um 11 kmaccos
AJIEMEHTaMH COJIEP’KaHUsI, WMEIOIIMMH KYJIbTYPOJIOTHYECKUA U TMPUKIAJHON
XapakTep. OTU 3HAHUS CHOCOOCTBYIOT MOHMMAHHUIO B3aUMOCBS3M XHUMUU C
JIpYTMMH HayKaMHd, PacKpbIBalOT €€ poJib B IMO3HABATEIHHOW U MPAKTUUECKOU
JEATEIbHOCTH YEJIOBEKA, CIIOCOOCTBYIOT BOCIHMTAHHMIO YBAXKEHHS K IPOLECCY
TBOPYECTBA B O0JIACTH TEOPUHU U MPAKTUICCKUX MPUIOKEHUH XMMUHU, TOMOTAIOT
BBIITYCKHUKY OpPHUEHTHPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX
npoOsemMax, CBSI3aHHBIX C XUMHEW, KPUTUYECKU OCMBICIUBATh HUHGOPMAIUIO U
NPUMEHATh € A TIOTIOJHEHWS 3HAHWH, pEeNIeHUS WHTCIUICKTYaIbHBIX |
HKCIIEPUMEHTAIBHBIX UCCIEN0BATENbCKUX 3a/1ad. B 1enomM copepxanue yueOHOro
npeaMeTa  «XUMHUS»  JaHHOTO  YPOBHS  M3YYEHHS  OPUEHTHUPOBAHO  Ha
(dbopMupoBaHUE y OOYyYaIOIIMUXCS MHPOBO33PEHUECKONM OCHOBBI Il MOHUMAaHMS
bunocodhckux maeH, Takux KakK: MaTepUalbHOE €IUHCTBO HEOPTaHUYECKOro U
OpraHMYeCcKOro Mupa, OOYCIIOBJIEHHOCTh CBOWCTB BEIIECTB HX COCTAaBOM H
CTPOCHHEM, TI03HABAEMOCTh NPUPOJIHBIX SBICHUNA TYTEM OJKCIEPUMEHTa W
pEelIeHUs] TMPOTUBOPEYMII MEXKIy HOBBIMH (akKTaMH U TEOPETUYECKUMU
MPEANOCHUIKAMH, OCO3HAHUE POJIM XUMHUHU B PEIICHUU IKOJIOTUUECKUX Mpodsiem, a
TaKxe MpoOeM cOepexeHUs: IHEPreTUUECKUX PECYPCOB, ChIPbsl, CO3/IaHUSI HOBBIX
TEXHOJIOTUH U MaTEpUAJIOB.

B mane pemeHuss 3amad  BOCHHUTAHMSA, PAa3BUTUS M COIMAIM3AINU
OOy4JaromMXcsi MPUHATHIE MPOTPAMMON IO XUMHUHU TOJXOJbI K OIPEACIICHUIO
CONEpKaHUSI M TIOCTPOSHHUS TIpPeIMeTa MpeaycCMaTpuBalOT (HOpPMUPOBAHHE
YHUBEPCAIbHBIX Yy4YEOHBIX JCHCTBUN, UMEIOMUX 0a30BO€ 3HAayYeHUE MJis
pa3IMYHBIX BHUJOB JICSATENBHOCTU: pELIEHUs MpoOJieM, [OUCKa, aHalu3a u
00paboTku nHpOpPMAINK, HEOOXOIUMBIX JIJIsi MPUOOPETEHHUS OIbITa IPAKTUIECKOM
U HCCIIEeIOBATEeNIbCKON JEesATENIbHOCTH, 3aHUMAIOIIe Ba)KHOE MECTO B IMO3HAHUU
XUMUH.

B mpakTtuke mpernomaBaHus XWMHHA KaK Ha YPOBHE OCHOBHOTO OOIIETro
oOpa3oBaHus, TaK U HA YPOBHE cpesiHero odiiero oopa3oBaHusi, P ONPEICICHUN
COZIePKATEIIbHON XapaKTePUCTUKH IIeJIed W3Y4YeHHUsS TpeaMeTa HarpaBiIeHUEM
NEPBOCTENEHHON 3HAYMMOCTU TPAIUIIMOHHO TMPU3HAETCS (POPMUPOBAHUE OCHOB
XUMHUYECKON HAayKH Kak 0OJIACTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPAKTUUYECKON
NESATEIbHOCTH Y€JIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOM KyJbTyphl. C
METOJMYECKOW TOYKH 3PEHUSl TAaKOM MOJXOJ K ONPENENCHUIO LieNed U3ydeHUs
MIpEeIMETA SIBISICTCS BITOJIHE OMPaBIaHHBIM.



CorylacHO JaHHOW TOYKE 3pEHUsS IVIABHBIMM LEISIMU H3Y4YEHUsS Ipeamera
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) siBistroTCA:

e (opmMupoBaHME CHCTEMBl XUMHUYECKUX 3HAHUH KaKk  BaKHEHIICH
COCTaBIISIIOIIEH €CTECTBEHHO-HAYYHOW KapTUHBI MUpPa, B OCHOBE KOTOPOW
JeXaT KIIOYEBbIe MOHATHS, (PyH/IaMEHTAIIbHbIE 3aKOHbI U TEOPUU XUMUH,
OCBOCHHE S3bIKa HAyKH, YCBOCHHE WM IMOHUMAHUE CYIIHOCTH JOCTYIHBIX
0000IIEHNIT MHPOBO33PEHUECKOTO XapaKTepa, O3HAKOMIICHHE C HCTOpHEH
WX Pa3BUTHUS U CTAHOBJICHHUS,

e (opMupoBaHue U pa3BUTHE MPEJCTABICHUN O HAYYHBIX METOJIaX MMO3HAHUS
BEUIECTB M XUMHYECKHX peakuuid, HEOOXOOUMBIX [UIsI NPUOOpETEHUs
YMEHUN OpPUEHTUPOBATHCS B MHUPE BEIIECTB U XUMHUYECKUX SIBICHHI,
MMEIOIIHNX MECTO B MPUPOJIE, B TPAKTUYECKON U TOBCEAHEBHOM KU3HU;

e pa3BUTUE YMEHUH U CIIOCOOOB I€ATEIBHOCTH, CBSI3aHHBIX C HAOIIOACHUEM U
OOBSICHEHMEM XUMHYECKOTO OJKCIIEpUMEHTa, COOJIIOJEHUEM  IPaBUI
0e301acHOro O0paIeHus ¢ BEIeCTBAMH.

Hapsay ¢ aTum, conepkaTelibHasi XapaKTepUCTUKA LeJed U 3aa4 U3y4eHHUs
IpeaIMeTa B IPOrpamMMe 10 XUMHHM YTOYHEHA U CKOPPEKTUPOBaHAa B COOTBETCTBUU
C HOBBIMHM NPUOPUTETAMHU B CHCTEME cpeaHero oomero odpazoanusi. CeromHs B
OpernojaBaHUM XUMUM B OOJbllIeld CTeNeHH OTAAETCS  MpeArnovYTeHue
MPaKTUYECKOM KOMIIOHEHTE COJAEp>KaHUsd OOy4YeHUs, OPUEHTUPOBAHHOW Ha
MOJTOTOBKY BBIMMYCKHUKA 00II€00pa30BaTENbHOW OpPraHU3aliy, BJIaJCIOIIEro He
HAa0OpOM 3HaHUW, a (PYHKIMOHAIBHOW TI'PAMOTHOCTBIO, TO €CTh CIOCOOAMH U
YMEHUSMH aKTHBHOT'O NOJIYYEHMS 3HAHUN W NPUMEHEHUS WX B PEAIBHOW JKU3HU
JUISl peLIEHUS TPAaKTUYECKUX 3a]1ay.

B cBf3M C ATUM NpU U3YYEHUM NpeaMera «XHUMHs JOMUHHUPYIOIIEe
3HAaYEHUE MPUOOPETAIOT TAaKUE LIETU U 3aJa4H, Kak:

ajanrtanusi 00yJaromMxcs K yCIOBUSAM JTMHAMUYHO Pa3BHBAIOIIETOCS MUPA,
dbopMUpOBaHHE  UHTEIUIEKTYyaJbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYJHUYECTBY, CAMOCTOATEILHOMY MPUHATHIO TPAMOTHBIX
pelieHnil B KOHKPETHBIX KU3HEHHBIX CUTYalUsiX, CB3aHHBIX C BEIIECTBAMHU M MX
PUMEHEHUEM;

dopMupoBaHue 'y OOy4arOUIMXCA KJIIOYEBBIX HABBIKOB  (KIIFOUEBBIX
KOMIIETEHLINI), WMEIOIIMX YHUBEPCAJIbHOE 3HAYEHUE JUISl PA3JIMYHBIX BHUIOB
NEeATEIbHOCTH: PElIeHHs MpoOJeM, MOUCKa, aHanu3a U 00paboTKu MHQPOpMALIUH,
HEOOXOAUMBIX JUIsl TPUOOPETEHUsSI OMbITa AESATENbHOCTH, KOTOpas 3aHUMAaeT
BA)KHOE MECTO B TO3HAHMM XUMHH, a TaKXKe I OLEHKU C MO3ULUI
HKOJIOTUYECKON O€30MacHOCTH XapakTepa BIUSHUS BEIIECTB M XHUMHUYECKHUX
IIPOLIECCOB HAa OPTraHU3M YEJIOBEKA U IPUPOIHYIO CPELY;



pa3BUTHE ITO3HABATCIIBHBIX HHTEPECOB, MHTCIUICKTYaJIbHBIX M TBOPYECKHX
CIIOCOOHOCTEH 00yYarOIIMXCs: CIIOCOOHOCTH CAaMOCTOSTEIFHO MPUOOpETaTh HOBBIS
3HAHMS 110 XHMHH B COOTBETCTBUH C KM3HCHHBIMH ITOTPEOHOCTSIMH, UCIIOJIb30BaTh
COBpEMEHHBIC HH(POPMAIIMOHHBIC TEXHOJOTUHU VISl TIOMCKA M aHajdu3a Y4eOHOU |
HAyYHO-TIOMYJISIPHOM MH(POPMAITUN XUMHUYECKOTO COJICP KAHMS;

(GhOopMHpPOBaHHE U PA3BUTHE Y 00YYAIOMIUXCS aCCOIMATHBHOTO M JIOTHYECKOTO
MBIIIJICHUS, HA0JIFOaTeIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOPBIE OCOOSHHO
HEOOXOJWMBI, B YAaCTHOCTH, NMPU IUTAHUPOBAHWU W TIPOBEICHUU XHUMHYECKOTO
IKCIIEPUMEHTA;

BOCIIUTAaHUWE Yy oOOydaroumxcss YOEeXIEHHOCTH B T'yMaHUCTUYECKOU
HAIPaBJICHHOCTU XWMHH, €€ BaXHOW POJM B PEIICHUM TJIOOAIBHBIX MPOOJIeM
PalMOHAIBHOTO MPUPOJIONOJIB30BAHUS, TTOTIOJHEHUSI SHEPTETUUECKUX PECYPCOB U
COXpaHEHUs] TPHUPOJTHOTO PABHOBECHS, OCO3HAHHUS HEOOXOIUMOCTH OEpe)HOTO
OTHOIICHUSI K TPHUPOJEC W CBOEMY 3J0POBBIO, a TaKKe MPUOOPETEHUS OIbITa
WCIIOJB30BaHUs TIOJYYCHHBIX 3HAHUM JUISI TIPUHSTHS TPAMOTHBIX pEIIeHUH B
CUTYaIUsX, CBSI3aHHBIX C XUMUYECKUMU SBJIICHUSMH.

B ydeObHOM maHe cpenHero oOmiero oOpa3oBaHUsA MpeAMET «XUMUS
0a30BOTO YPOBHS BXOJUT B COCTaB MpeaMeTHON obOnacTu «EcTecTBeHHO-HAyYHBIC
IPEIMETBD).

OO11ee YncIo 4acoB, OTBEAEHHBIX JIJIS1 U3YUEHUSI XUMUHU, Ha 0230BOM YPOBHE
cpeaHero oomiero oopaszoBaHus, cocrabiseT 68 dacoB: B 10 kmacce — 34 gaca (1
yac B HeJento), B 11 kmacce — 34 yaca (1 yac B Heiemo).



COJEPXAHUE OBYUYEHUA
10 KVIACC
OPTAHUYECKASA XUMUA

Teopernyeckue OCHOBbI OPraHUYECKOM XUMHH

[IpenMeT opraHMYeCcKON XUMUU: €€ BOSHUKHOBEHUE, PA3BUTUE U 3HAYCHHE B
MOJYYEHUH HOBBIX BEIIECTB W MATEPHAIOB. Te€Opus CTPOEHUS OPraHUYECKHX
coenuHenuid A. M. bytiepoBa, €€ ocHOBHbIE 1010kKeHUA. CTPYKTYpHBIE (POPMYJIbI
OpraHMYECKUX BelecTB. ['omonorus, w3omepus. XHMHYECKAass CBI3b B
OpPTraHUYECKUX COECTMHEHUSX — OJJMHAPHBIC U KPATHBIC CBSI3H.

[IpencraBnenne o kiaccupukanuu opraHudeckux BeriecTB. HoMmeHkmarypa
OpraHUYECKUX COCIMHEHUU (CUCTEMaTWyeckas) W TPUBHUAJIBHBIE Ha3BaHUSA
BAKHEUIIINX MPEICTABUTENEH KIACCOB OPraHUYE€CKUX BEIIECTB.

OKCIIEpUMEHTAIBHBIE METOJBl H3YyYEHHUS BEUIECTB W HMX NPEBPALICHUN:
O3HAKOMJICHHE C O00pa3laMyd OpraHWYeCKHX BEIIECTB W MaTepuajiaMH Ha HUX
OCHOBE, MOJICIIMPOBAHME MOJIEKYJ OPraHUYECKUX BEIIECTB, HAOJIIOJECHUE WU
ONMCAHNE AEMOHCTPAILMOHHBIX ONBITOB IO MPEBPAILECHUI0 OPraHUYECKUX BEILIECTB
IIpU HarpeBaHuu (IU1aBJICHHE, OOYTJIMBAHUE U TOPEHHUE).

Yriesoaopoasl

AJIKaHbBI: COCTaB M CTPOEHUE, TOMOJIOTMYECKHW psAfa. MeTaH W 3TaH —
MPOCTEUIINE TPEICTABUTENN aJIKAHOB: (DU3MUECKHE M XUMHUYECKHE CBOWCTBA
(peakiuu 3amelieHus] U TOpPEHUs), HAxXOXXIEHUE B TMPUPOJE, MOIYyYEHUE H
MIPUMEHEHHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJOTUYECKUNA psAl. DTWIEH U NPOIUJIEH —
OpoCTeilne NPEACTaBUTENN AaJKEHOB: (PU3WYECKUE W XHMHUYECKHE CBOMCTBA
(peakuu TUAPUPOBAHUS, TAJOI€HUPOBAHUSA, TUIpaTallid, OKHUCJICHHUS U
MOJIMMEPHU3AIIIH ), TOTyYeHUE U IPUMEHEHHE.

Ankaauensl: OytaaueH-1,3 u metunOyraaueH-1,3: CTpoeHHe, BaKHEHIINE
XUMHUYECKHE CBOWCTBa (peakuus noiaumepusaunuu). [lonmydeHue CHHTETHYECKOTO
Kay4dyKa U pEe3UHBI.

AJKHUHBI: COCTaB U OCOOEHHOCTH CTPOEHU S, TOMOJIOTHUECKUI psijl. ALIeTHIIEH
— TMPOCTEHIIMIA TpPeICTaBUTENb AJIKMHOB: COCTaB, CTpOEHHE, (U3UYECKUE U
XUMHUYECKUE CBOMCTBA (pEaKiuu THIPUPOBAHMUSI, FaJOTCHUPOBAHUS, THIpATALINH,
TOpEHUs), IOJyYeHHE U IPUMEHEHNE.

Apensl. benzon: cocra, crpoeHue, puU3NYECKUE U XMMHYECKHE CBOICTBa
(peakiuu rajoreHMpOBaHUSI U HUTPOBAHUS), MOJYYEHUE U MPUMEHeHue. Tonyon:
cocmae, cmpoeHue, ¢uauueckue U  Xumuueckue  ceoucmea  (peakyuu
2aN02eHUPOBAHUsL U HUMPOBAHUS), NONyYeHue u npumenenue. TOKCUYHOCTb



apeHoB. ['eHeTMuYeckas CBsI3b MEXAY YIVIEBOJOPOJAAMH, NPHHAMICKAIIMMHU K
Pa3INYHBIM KJIACCAM.

[IpupogHbple HMCTOYHUKH YIVIEBOXOPOAOB. lIpupomHblii ra3 W HOIyTHBIE
HeTsaHbie Ta3pl. Hedth u e€ mpoucxoxnenue. CrocoObl nepepaboTku HePTH:
NEPErOHKA, KPEKUHI (TEPMUYECKUN, KATATUTUYECKUW), TUpoau3. IIpomyKTel
nepepaboTkyu He(pTH, UX MPUMEHEHHE B MPOMBIIIJIEHHOCTH U B ObITY. KaMmeHHbIi
yroJib U IPOAYKTHI €0 MepepadOTKHU.

OKCIEpUMEHTAIBHBIE METOAbl HM3YYEHHsI BEIIECTB M UX IPEBPALLCHUN:
O3HAKOMJIEHME C oOpa3lamMu IUIacTMacC, KaydyKOB M PE3UHBI, KOJUIEKIHH
«Heptp» u  «Yromp», MOAENMPOBAHWE MOJIEKYJ  YIJEBOJOPOAOB U
rajJOreHONPOU3BOIHBIX, TPOBEICHUE NPAKTHYECKON PabOThI: MOJIyY€HUE ITHIICHA
Y U3YYEHHUE €TO CBOMCTB.

Pacuérnble 3anaun.

Bbluncnenuss 1Mo YpaBHEHHIO XHWMHUYECKOM peakuuu (Macchl, 00BEMA,
KOJIMYECTBA MCXOJHOI0 BEIIECTBA WIM IPOAYKTA PEAaKIUU [0 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOJHBIX BELIECTB WM IPOAYKTOB PEAKIIIH).

Kucnopoacoaepxaiue opranuyeckue CoeJUHEHUs

[IpenenpHple OQHOATOMHBIE CHHUPTHI. METaHON M OJTAaHOJ: CTPOCHHE,
bu3nueckue M XUMHYECKHME CBOMCTBA (peakuMd C AaKTUBHBIMU MeETaJlJIaMH,
rajJloreHOBOJIOPO/IaMH, TOpEHHE), MpUMEHEeHHue. BoaopoaHbie CBs3W Mexay
MOJIEKYJIaMH CIIUPTOB. /[elicTBHE METaHOJa U 3TaHOJIa HA OPTaHU3M YeJIOBEKa.

MHoroaroMHsle  CIMPTHL. OJTWICHIJIMKOJIb W  TIIMIEPHH: CTPOCHHE,
bu3nueckue W XUMHUYECKHE CBOWCTBA (B3aUMOJEHCTBHE CO LIEIOYHBIMU
MeTajlaMH, KaueCTBEHHas peaklys Ha MHOIOaTOMHbIe cnupThl). JleiicTBue Ha
opraHusM yenoseka. [[puMeHenne rauueprHa U STUIEHTIIMKOJIS.

®deHon: cTpoeHHE MOJIEKYNbl, (U3NYECKUE U XHUMHUYECKHE CBOMCTBA.
ToxcuuHocTh penona. [Ipumenenue gpenona.

Anpaerugpl U kemowuwvl. DopManbIETUi, alETAIbJICTUl: CTPOCHHUE,
duznyeckue U XMMUYECKHE CBOMCTBa (peaklMHU OKHCIEHUS W BOCCTAHOBIICHUS,
KAauECTBEHHbIE PEAKLIMH ), TIOJyUYEHHUE U TPUMEHEHNE.

ONHOOCHOBHBIE TIpeleibHbIE KapOOHOBBIE KHUCIOTHL. MypaBbUHAs U
YKCyCHasi KHCIJIOTBI: CTpPO€HHE, (PU3NYECKHEe U XUMHUYECKHUE CBOWCTBa (CBOMCTBA,
oOuue AJid Kiacca KUCIOT, peakuus 3TepuuKaiim), nodydyeHue u NpuMeHEHHeE.
CreapuHOBasi U OJEMHOBAs KUCJIOTHI KaK MPEICTABUTENN BBICIIMX KapOOHOBBIX
KHUCTIOT. Mbljla KaK COJU BBICIINX KAPOOHOBBIX KUCIIOT, X MOIOIEE ACHCTBUE.

CrnoxHble >(QUpbl Kak IPOU3BOJIHBIE KApOOHOBBIX KHUCJIOT. I'maponus
cl10kHbIX 3¢upoB. XKupsl. 'naponns xupos. Ilpumenenne xupos. buonoruueckas
POJIb JKUPOB.




VYrneBonpl: cocTtaB, KjiaccUUKAIMs ~ yriaeBoAOB  (MOHO-, JU- U
noyiicaxapubl). ['Iioko3a — mpocTeiuii MoOHOCaxapu/l: 0COOEHHOCTU CTPOCHUS
MOJIEKYJIbI, (U3MYECKHEe W XUMHUYECKHE CBOICTBAa (B3aMMOJECUCTBHE C
rugpokcugom menu(ll), okucnenue ammuayHbiM pacTBopoM okcuaa cepedpa(l),
BOCCTAaHOBJIEHHE, OpPOKEHHE TJIIOKO3bl), HAXOXKIEHUE B MPUPOJE, MPUMEHEHUE,
ounonoruyeckas poiib. @otocunres. pykTo3a Kak U30MeP IITHOKO3BI.

Kpaxman u nemnono3a Kak nNpupojHbie monumepbl. CTpoeHue Kpaxmaina u
HeuoNIo3bl.  PU3MYECKUE W XHMHYECKHE CBOMCTBAa Kpaxmajia (THAPOJIH3,
KAuECTBEHHAsI PEAKIIHS C HOJIOM).

DKCNEpUMEHTAIbHBIE METOJIbI M3YyYE€HHUS BEIIECTB W HMX NPEBpaIlCHUN:
IpoOBeJCHUE, HAOMIOJCHUE W ONUCAaHHE JEMOHCTPALMOHHBIX OMBITOB: TOPEHUE
CIIUPTOB, KAUYE€CTBEHHBIC PEAKIIMU OJHOATOMHBIX CIHUPTOB (OKUCICHHE 3TaHOJa
okcusioM Menu(Il)), MHOroaTOMHBIX CHUPTOB (B3aUMOACHCTBHE TJIUIIEPUHA C
ruapokcuom meau(ll)), anpaeruioB (OKUCICHUE aMMHUAYHBIM PaCTBOPOM OKCHJIA
cepedpa(l) u runpoxcumom wmenu(Il), B3aumopeicTBHE Kpaxmalia € HOJIOM),
MPOBEICHNUE MPAKTUUECKON pabOThI: CBOMCTBA pacTBOpa YKCYCHOM KUCIIOTHI.

Pacuérnbie 3agaun.

Bbluncnenuss 1mo ypaBHEHHMIO XHWMHUYECKOW peakuuu (Mmacchl, 00BEMA,
KOJIMYECTBA MCXOJHOTO BEMIECTBA MJIM MPOJYKTa PEAKIMU MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 MCXOJIHBIX BEIIECTB WM MPOYKTOB PEAKIINN).

A3oTcoaeprkalue OpraHu4ecKue COeIMHEHHUS.

AMMHOKHCIIOTHI Kak am(pOTepHble Oopranudeckue coeauHenus. Gusnyeckue
U XMMHYECKHE CBOMCTBA aMHUHOKHUCIIOT (Ha mpuMmepe riuiuHa). buonorudeckoe
3HaUYE€HWE aMUHOKHCIIOT. [lenTuabl.

benkun kak NpUpPOAHBIE BBICOKOMOJIEKYJIApHbIE coeanHeHus. llepBuuHnas,
BTOpPHYHAS M TPETUYHAS CTPYKTypa OeiaKkoB. XWMHYECKHE CBOWCTBA OEIKOB:
TUIPOJIN3, IEHATYpALlMsl, KAYECTBEHHBIE PEAKIIMHU HA OEJIKU.

DKCIEepUMEHTaIbHbIE METOJbI M3YyYECHHUS BEIIECTB W HMX IPEBpaIlCHUN:
HAOJIOICHUE U OMKCAHUE JEMOHCTPAIIMOHHBIX OMBITOB: JCHATYpaIus OCITKOB MpH
HarpeBaHWM, [IBETHBIC PEAKIIUU OEITKOB.

BroicokoMoJIeKyJISIpHbIE COeTUHEHUS

OCHOBHBIC TOHSTHSI XMMUU BBICOKOMOJICKYJIIPHBIX COCAMHEHUN: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPU3ALUH, CPEIHASI MOJIEKYJIsIpHas
Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJICKYJISIPHBIX COEAUHEHUM —
MOJUMEPHU3ALIMS U TTOJIMKOHEHCAIIHSL.

DKCNEepUMEHTANbHBIE METOJbl W3Y4YEHHUS BEIIEeCTB W HUX MpEeBpalleHUl:
O3HAKOMJIEHUE C 00pa3liaMy MPUPOJHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,
Kay4yKOB.

MexnpenMeTHsIe CBSI3H.



Peanuzanust MexXnpenMeTHbIX CBSI3el MPU U3YYEHUU OPTaHUYECKON XMMHU B
10 xjacce oCyIIeCTBISIETCA uepe3 HCIOJb30BaHUE Kak OOIIUX €CTECTBEHHO-
HAYYHBIX MOHATUH, TaK W TOHATHH, SBISIONIMXCS CUCTEMHBIMH JUIsl OTAEIbHBIX
IPEIMETOB €CTECTBEHHO-HAYUYHOTO IHKIIA.

OO1ue ecTecCTBEHHO-HAYYHBIE TIOHATHUSA: SIBJICHHE, HAYYHBIA (PaKT, THIIOTE3A,
3aKOH, TEOpHS, aHAIM3, CUHTE3, KiacCH]UKalus, NepUuOIUIHOCTb, HAOIIOACHNE,
U3MEpEHue, SKCIIEPUMEHT, MOJICIIUPOBAHUE.

duszuka: wMaTepusi, DSHEprus, Macca, aroM, OJJIEKTPOH, MOJIEKYIa,
SHEPreTUYECKU ypOBEHb, BEIIECTBO, TENO, OOBEM, arperaTHoe COCTOSHUE
BEIEeCTBa, (PU3NUECKHUE BETUYHUHBI U SMHUIIB X U3MEPEHHUS.

buonorus: kierka, opranusMm, Ouocdepa, OOMEH BELIECTB B OpraHU3ME,
¢doTtocuHTE3, OHOJIOTMYECKH AaKTUBHbIE BeliecTBa (O€NKH, YIJIEBOJBI, JKUPBHI,
(epMEeHTHI).

['eorpadusi: MuHEpabl, TOPHBIE TTOPOJIbI, TOJE3HBIE HUCKOMAaeMbIe, TOIUIHBO,
PECYpPCBHI.

TexHoynorus: MNHUIIEBbIE MPOAYKThl, OCHOBBI PAlMOHAIBLHOIO IHMTaHU,
MOIOIINE CPEJCTBA, JIEKAPCTBEHHBIE U KOCMETUYECKHE MpenapaThl, MaTepuaibl U3
UCKYCCTBEHHBIX U CHHTETHUECKUX BOJIOKOH.

11 KIIACC

OBIIASA U HEOPTAHUYECKASA XUMUA

Teopernueckne 0CHOBbI XUMUH

XUMUYECKUM dJeMeHT. AToM. Sapo aroma, H30TONBL. JIEKTPOHHAs
000JI0YKa. DHEPreTUUecKre YpOBHH, MOJAYPOBHU. ATOMHBIE OpOWTasH, S-, p-, d-
aneMeHThl. OCOOEHHOCTH pacipeesieHus 3JIEKTPOHOB MO OpOHWTAIIM B aTOMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOJAO0B. DNEKTPOHHAS KOHPUTYpAIUs aTOMOB.

ITepuonnueckuii 3akoH u Ilepuoanueckas cucreMa XUMHUYECKUX IJIEMEHTOB
. . MenneneeBa. CBsi3b nepuognveckoro 3akoHa u llepmoamyeckoil CucTemsl
xuMmudeckux sneMmeHToB . M. MeHnneneeBa ¢ COBpEMEHHOW TEOPUEH CTPOCHUSA
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHUSI CBOMCTB XHUMHUYECKHX D3JIEMEHTOB U
o0pa3yeMbIX HMMHU MPOCTHIX M CJIOXKHBIX BEIIECTB IO TpynnaM M TepuojaaM.
3HaYCHUE IEPUOINYECKOr0 3aKOHA B PA3BUTHUH HAYKH.

CrpoeHue BellecTBa. XUMHUYECKass CBSI3b. BuAbl XUMHUYECKOW CBSI3U
(KOBaJICHTHAsl HEMOJISIpHAs W TOJISIpHAsi, MOHHAs, MeTajuindeckas). MexaHu3Mbl
oOpa3oBaHHsSI KOBAJICHTHONW XWMHUYECKOW CBS3UM (OOMEHHBIM U JIOHOPHO-
akuentopHsiil). Bomopoanas cBsi3b. BalleHTHOCTh. DNEKTPOOTPULIATENHEHOCTD.
Crenenb okucieHus. IoHbl: KATHOHBI U AHUOHBI.



BemectBa  MOJIEKYJIDHOTO M HEMOJIEKYJISIDHOTO  CTPOEHHUA.  3aKOH
MIOCTOSTHCTBA COCTAaBa BEIIECTBA. [HIMbl KPUCTAIUIMUYECKUX PEUIETOK. 3aBUCUMOCTh
CBOMCTBA BELIECTB OT TUIA KPUCTAJUIMYECKON PEIIETKH.

[lonaTe O oucnepcHbIX cucreMax. VICTMHHBIE M KOJUIOWIHBIE PACTBOPHI.
MaccoBas 10J11 BEEeCTBa B pacTBOPE.

Knaccuduxanus HEOPraHUYECKUX COEAMHEHU. Homenkiatypa
HEOPTaHUYECKUX BEIIECTB. [ €HETHYECKAass CBSI3b HEOPraHWYECKUX BELIECTB,
MIPUHAJIEKANIUX K PA3JIMYHBIM KJIacCaM.

Xumnyeckass — peakuus. Krnaccupukanus  XUMHUECKMX — peaknuid B
HEOPTaHUYECKOM M OpPraHWYECKOW XMMHH. 3aKOH COXPAHEHUS MAacChl BEILIECTB,
3aKOH COXPAaHEHUSA U IIPEBPALLECHUS YJHEPTUU [IPU XUMUUECKUX PEAKLIMAX.

CKkopocTh peakuuu, €€ 3aBUCUMOCTh OT Pa3inuyHbIX (pakTopoB. OOpaTHMble
peakiuu. XUMHYECKOE paBHOBecHe. @DaKTOpbl, BIMSIOMIAE HA COCTOSHUE
xuMH4decKkoro paBHoBecus. [Ipunnnn Jle [larense.

OnexTponutnyeckas auccouuanus. CuibHble U ciaalble 31eKkTpoiauTsl. Cpena
BOJIHBIX PACTBOPOB BEILECTB: KUCJasA, HEUTpabHas, IEJI0YHAs.

OKHCIINTETbHO-BOCCTAHOBUTEIILHBIE PEAKIIMH.

OKCIIEpUMEHTAIbHBIE METOJBl H3YyYEHHUS BELIECTB W HMX NPEBpALICHUN:
neMoHcTpauus Tadiun «llepuonnueckas cucreMa XxuMuueckux sneMeHToB [l U.
MenneneeBay, M3yueHHE MoOJeNied KPUCTAIUIMUECKUX PELIETOK, HaONIoeHHE U
OIKCaHUE JEMOHCTPALIMOHHBIX U JJAOOPATOPHBIX OMBITOB (pa3jiokeHUe NepoKcuIa
BOJIOPOJIa B MPUCYTCTBUU KaTajln3aTOPa, ONPEIEICHUE CPEABI PACTBOPOB BELIECTB
C TMOMOUIbIO YHHMBEPCAIBHOIO HWHIUKATOPA, PEaKUUH HMOHHOTO OOMEHa),
MIPOBEICHUE NMPAKTUYECKON paboThl «BiausHue pa3inyHbIX (PAaKTOPOB HA CKOPOCTh
XUMHYECKOW pEAKLIUNY.

PacuérHble 3anaumn.

Pacy€tel 1O ypaBHEHMSM XMMHUYECKHX pEaKUHUi, B TOM YHUCIIE
TEPMOXUMHUYECKUE PACUETHI, PACUETHI C MCIIOIB30BAHUEM ITOHATHS «MACCOBAs
JIOJIs BEILLIECTBAY.

Heoprannuyeckasi xumus

Hemetannel. Ilomoxkenne HemetaiuioB B llepuoamueckond  cucrteme
xumuueckux sneMeHToB [[. M. MenneneeBa U 0COOCHHOCTH CTPOEHHUS aTOMOB.
duznyeckre CBOMCTBA HEMETAJUIOB. AJUIOTPONUS HEMETAIOB (Ha MpuMmepe
KHCIIOpOJa, cephl, pocdopa u yriepoaa).

XUMUYECKHE CBOMCTBA BAXKHEWIIMX HEMETAUIOB (rajoreHOB, CEPbI, a30Ta,
dbochopa, yriepoga U KpeMHHMs) W HMX  COCAMHEHUH  (OKCHJIOB,
KHUCIIOPOJICOIEPKAIIUX KUCIOT, BOJOPOJAHBIX COCTUHEHUN).

[IprumeHeHne BaXKHEHUIINX HEMETAJUIOB U UX COCUHEHU .



Merambl. [lonoxenne meramoB B lleproanyeckor cUCTEME XMMHYECKUX
anemenToB JI. V1. MenneneeBa. OCOOCHHOCTH CTPOCHUS AJIEKTPOHHBIX 000JOYEK
aToMoB MeTajuioB. O0mue ¢usndeckue cpoiicTBa MeTaioB. CIiaBbl METaJUIOB.
DNEeKTPOXUMHUYECKHUI psAJl HAPSHKEHUI METAIIJIOB.

XUMUYECKHE CBOWCTBA BAXHEWIMX METAUIOB (HATPUM, Kaluil, KaJIbIUH,
MarHui, allfOMUHUN, IIUHK, XPOM, KeJI€30, MEJIb) U UX COCTMHEHUH.

OO6mue crmocoObl MOJyYeHUs MeTauioB. [IpuMeHeHne MeTalioB B OBITY U
TEXHUKE.

OKCIIEpUMEHTAIbHBIE METOJbl H3YUYCHHsI BEIIECTB M HUX MPEBPAlllCHUMN:
M3yYEHHUE KOJUICKIMU «MeTaibl U CIUIaBbD», OOpPa3lOB HEMETAJIOB, pEIICHUE
AKCTIICPUMEHTAJIBHBIX 3a/a4, HAONIOJIEHWEe M OIMCAaHHWE JIEMOHCTPAIlUOHHBIX U
Ja00paTOPHBIX OMBITOB (B3aMMOJCHCTBHE THIPOKCHA aTIOMHHHUS C PacTBOpaMu
KHUCJIOT U LIEJI0UeH, KAYeCTBEHHBIC PEAKI[MU Ha KATUOHBI METAJIJIOB).

PacuétHble 3anaumn.

Pacuérpl mMaccel BemiecTBa WM 00BbEMA ra3oB IO M3BECTHOMY KOJIMYECTBY
BEI[ECTBA, Macce WM OOBEMY OJHOTO W3 YYACTBYIONIMX B PEAKIMU BEIIECTB,
pacy€Thl Macchl (00bEMa, KOJIMYECTBA BEIIECTBA) MPOIYKTOB PEAKIIMH, €CIU OTHO
13 BEILIECTB UMEET MPUMECH.

XHUMHUA U KU3Hb

Ponp xuMum B oOecrieueHUH 3KOJOTHYECKOM, YHEPreTUUEeCKON W IHIIECBOM
0€301MacHOCTH, Pa3BUTUM MEAUIMHBL. [loHATHE O HAyYHBIX METOJaX ITO3HAHMS
BEIIECTB U XUMUYECKUX PEAKLIHH.

[IpencraBnenuss 00 OOMMX HAYYHBIX MPUHIUIIAX  TPOMBIIIJIEHHOTO
MOJy4YECHUS BaXKHEHIINX BEIIECTB.

YenoBek B MHMPE BEIIECTB M MaTE€PHUAJIOB: BAKHEUIINME CTPOUTEIIHHBIC
MaTepuasbl, KOHCTPYKLIHOHHBIE MATEpUalbl, KpPAaCKH, CTEKIO, KEpaMHKa,
MaTepuabl JJs 3JEKTPOHUKH, HAHOMATEPUAIbl, OPTAHUYECKUE U MHUHEpaJbHbIC
yaoOpeHus.

XuMHusa W 3J0pPOBbE 4YEJIOBEKA: IpaBWJia MCIIOJb30BAHUS JIEKAPCTBEHHBIX
IpernapaToB, MpaBuia OS30IMaCHOTO MCIIOIL30BaHUS IIperapaToB OBITOBOM XUMHUHU
B OBCEHEBHOM >KU3HU.

MexnpeaMeTHble CBA3H.

Peanuzanmss  MEXNpeAMETHBIX CBA3€H MNpU  HU3YyYEHUH oOmed
HEOpraHnveckord xuMuu B 11 Kilacce oCylIecTBISETCS Yepe3 MCIOJIb30BAHUE KaK
OoOIMX EeCTECTBEHHO-HAYYHBIX TOHSATHH, TaK ¥ TOHATHNA, SBJISIOIMIAXCS
CUCTEMHBIMHU ISl OTJIEJIBHBIX MPEAMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO1mue ecTeCTBEHHO-HAY4YHbIE MOHATHUS: HAay4YHBIM (pakT, THmores3a, 3aKoH,
TEOpHUs, aHaliu3, CHUHTE3, KiaccuuKaius, TMepUoOJUIHOCTb, HaAOIIOCHUE,
JKCIIEPUMEHT, MOJICIIMPOBAHUE, U3MEPEHUE, SBJICHHUE.



dusnka: MaTepusi, IHEPTHs, Macca, aToM, JIEKTPOH, MPOTOH, HEUTPOH, HOH,
H30TOII, paIMOAKTUBHOCTh, MOJICKYJIa, YHEPIETUUECKUI YPOBEHB, BEIIECTBO, TEIO,
00BbEM, arperaTHOe COCTOSIHHE BEIIECTBA, (PM3MYECKUE BEIMYMHBI U €AUHHUIIBI UX
U3MEPEHHUSI, CKOPOCTb.

buonorus: kieTka, opraHuW3M, JKOCHCTeMma, Owmocdepa, M™Makpo- u
MHUKPO3JIEMEHTBI, BATAMUHBI, 0OMEH BEIIIECTB B OpraHu3Me.

['eorpadusi: MuHEepaibl, TOPHBIE MTOPOJIbI, MOJIE3HBIC UCKOIaeMble, TOTUIMBO,
pPECypCHI.

TexHOMOTHSA: XMUMHYECKasi MPOMBINIIICHHOCTh, METAJUTypTHsi, MPOU3BOJCTBO
CTPOUTEIBHBIX MAaTEPHAIOB, CEIHCKOXO3SIMCTBEHHOE IPOU3BOJICTBO, IHINEBAsT
MPOMBIIJICHHOCTh,  (hapMarieBTUUECKass  IPOMBIIIICHHOCTb,  ITPOM3BOJICTBO
KOCMETHYECKHX IIperapaToB, IPOU3BOJCTBO KOHCTPYKIIMOHHBIX MAaTE€pUAJIOB,
AJIEKTPOHHAS MMPOMBINUICHHOCTh, HAHOTEXHOJIOTHH.



I[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHM A [TIPOI'PAMMBI 110 XUMHNN
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O ObPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBiauBaeT TpeOOBaHUSA K pe3yibTaTaM OCBOCHUS
OOyYarOMIMMHUCST TPOTPAMM  CpPEIHEro oO0mmero oo0pa3oBaHus (JUIYHOCTHBIM,
METaNpeIMETHBIM M MpeAMETHbIM). HaydHo-MeTonuueckol OCHOBOM st
pa3paboTKU IJIAHUPYEMBIX PE3yJIbTaTOB OCBOCHHUS MPOrPaMM CPEIHEro OOIIero
0o0pa30BaHUs SIBISIETCS] CUCTEMHO-/IEATEIbHOCTHBIN MOAXO.

B COOTBETCTBUM C CHUCTEMHO-ACSITEILHOCTHBIM IMOJIXOJIOM B CTPYKTYpE
JUYHOCTHBIX PE3yJbTaTOB OCBOEHHUS MpeIMeTa «XHUMHS» Ha YpPOBHE CPEIHEro
oO1iero o0pa3oBaHusl BbIJICICHBI CIEAYIONINE COCTABISIONINE:

OCO3HAHHUE OOYYAIONTUMHUCS POCCHHCKONW TIpakTaHCKOW HJICHTUYHOCTH —
TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSITENILHOCTH U CAMOOTIPEICIICHHIO;

HaJM4Yue MOTUBAIIMU K 00yUEHHUIO;

1[€JICHANPABJICHHOE PAa3BUTUE BHYTPEHHUX YOCKIECHUW JTMYHOCTH HA OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUUYECKHUX TPAJAUIIMKI 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh U CIHOCOOHOCTh OOYYaroIIMXCsi PYKOBOJICTBOBATHCS B CBOEH
JEATEIIBHOCTH 1IEHHOCTHO-CMBICJIOBBIMU YCTAHOBKAMM, MPUCYIIUMHU I€IO0CTHOM
CUCTEME XUMHUYECKOT0 00pa30BaHus;

HaJM4Yue MPaBOCO3HAHUS IKOJOTHUUECKON KYJIbTYpPhl U CIIOCOOHOCTH CTaBUTh
LEJU U CTPOUTH )KU3HEHHBIC TJIAHBI.

JInyHOCTHBIE pe3yNbTaThl OCBOCHUSI MpeaMeTra «XHUMHS» JOCTUTalTCs B
€IUHCTBE YYEOHOM U BOCHHUTATEIHHOM JEATCIIBHOCTM B COOTBETCTBUU C
I'YMaHUCTUYECKUMHU, COIMOKYJIbTYPHBIMU, TYXOBHO-HPABCTBEHHBIMU 1IEHHOCTSIMU
U HaeaJaMyd POCCHUUCKOTO TPaKTAHCKOTO OOIECTBA, MPUHSTHIMA B OOIIECTBE
HOpMaMH W  TPaBWIAMH  TIOBEJEHHUS,  CIOCOOCTBYIOIIUMHU  TMpOIeccam
CaMOITO3HAHUS, CAMOPA3BUTHUSI W HPABCTBEHHOTO CTAHOBIICHUS JIMYHOCTHU
00y4Jarommxcs.

JInyHOCTHBIE pe3yibTaThl OCBOEHUS MpeAMETa «XHUMHSI» OTPAKAIOT
c(hOpPMHPOBAHHOCTh OITBITA TO3HABATEIHLHON M MPAKTHYECKOW JEATEeILHOCTH
OOy4JaronIMXcs M0 peaqu3aiyy MPUHATHIX B 00IIECTBE IEHHOCTEH, B TOM YHUCIIE B
YaCTH:

1) rpamaaHCKOro BOCIMTAHMS:

OCO3HAHMS 00YYAIOIMMUCA CBOMX KOHCTUTYLHMOHHBIX MPaB U 00s13aHHOCTEM,
YBaKEHUS K 3aKOHY U MTPABOIOPSIKY;

MPEACTABICHUSI O COLMAIBHBIX HOPMax M MOpaBUIaX MEKINYHOCTHBIX
OTHOILIEHHWI B KOJUUIEKTUBE;



TOTOBHOCTM K COBMECTHOW TBOPYECKOW JEATEIIBHOCTH IMPU CO3JaHUU
y4€OHBIX MPOEKTOB, PEIICHWN y4eOHBIX M MO3HABATENbHBIX 3a/1a4, BBITIOJHEHUU
XUMUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh W TPUHAMATh MOTHWBBI, HAMEPCHHS, JIOTHKY W
apTryMEHTHI IPYTUX MPU aHATN3E PA3IUIHBIX BUJOB YIEOHOU IEATEILHOCTH,

2) IAaTPUOTHYECKOT0 BOCITUTAHHUSA:

LIEHHOCTHOTO OTHOWICHUSI K HCTOPUYECKOMY M HAyYHOMY HACJIEIUIO
OTE€UYECTBECHHOMN XHMUM;

YBOXEHUS K TIPOIECCY TBOPUYECTBA B OOJACTH TEOPHUH W TPAKTHIECKOTO
NPUMEHEHUSI XMMUHU, OCO3HAHUS TOTO, YTO JOCTIKEHUS HAyKH €CTh Pe3yJbTar
JUIUTENIbHBIX ~ HAOJIOJEHUN, KPOMOTIMBBIX  OKCIEPUMEHTAIBHBIX  IMOUCKOB,
MIOCTOSTHHOTO TPY/1a YYEHBIX U MPAKTUKOB,;

WHTEpeca M TMO3HABATEIbHBIX MOTHBOB B TOJYYEHHU U TOCIEIYIOIEM
aHanau3e MH(poOpMaIMKU O MEPEOBBIX JOCTHKEHUAX COBPEMEHHOM OTEUECTBEHHOM
XUMUH;

3) AyXOBHO-HPABCTBEHHOT'0 BOCTIMTAHUS:

HPABCTBEHHOI'O CO3HAHUs, STUYECKOTO TTOBEICHUS;

CIIOCOOHOCTH OIIEHUBATh CUTYAIUH, CBA3aHHbBIE C XUMUUYECKUMHU SBICHUSIMH,
U MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYSICh HA MOPAIbHO-HPABCTBEHHBIC
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHUBATh CBOE MOBEJAEHUE M TMOCTYIKH CBOMX TOBapUIIEH C
MO3UIIMN HPABCTBEHHBIX M TPABOBBIX HOPM U OCO3HAHHME MOCJIEACTBUUA 3THUX
MOCTYTKOB;

4) popMupoBaHUs KYJIbTYPbI 310POBbS:

MOHUMAHUSI IIEHHOCTEH 30pOoBOrO0 © 0Oe3omacHoro obpasza JKHU3HH,
HEOOXOJMMOCTA OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY (DH3MyYecKoMy u
MICUXUYECKOMY 3710POBbIO;

cOONIO/IeHUsT TpaBWi O€30MacHOro OOpalieHusi C BElleCTBaMU B OBITY,
ITOBCEHEBHOM KU3HU U B TPYAOBOM JAEATEIBHOCTH,

MOHMMAHUSl LEHHOCTH TPaBUJl HWHJUBUAYAIBHOTO U  KOJUJIEKTUBHOIO
0€30MacHOr0 MOBEICHUS B CUTYAIUAX, YTPOXKAIOIINX 3T0POBBIO M KU3HU JIFOICH;

OCO3HAHUSI TOCJIECICTBUN W HENPHUATHUS BPEAHBIX MPUBBIUEK (YIOTpEOICHUS
aJIKOT0JIs, HAPKOTUKOB, KYpEHUS);

S) Tpy10BOI0 BOCIIMTAHMS:

KOMMYHUKATHBHOW  KOMIETEHTHOCTH B  y4eOHO-HCCIIEIOBATEIhCKON
NEeATEIbHOCTH, OOILECTBEHHO TMOJE3HOM, TBOPYECKOW W  JPYruX BHUAAX
JEATEIIbHOCTH;

YCTAaHOBKM Ha AaKTMBHOE Y4YacTHE B PEUICHWHM NPaKTUYECKUX 3ajad
COI[MAJIbHOM HAIMPABICHHOCTH (B paMKax CBOErO KJIacca, IIKOJIbI);



MHTEpeca K MPAKTUYECKOMY M3YUYEHHUIO NMPOdeccuil pa3IudyHoOro poja, B TOM
YHUCJIE HA OCHOBE IPUMEHEHUS IPEAMETHBIX 3HAHUMN 110 XUMHH;

YBaXEHUS K TPYAY, JIOIAM TPyJa U Pe3ybTaTaM TPYAOBOU IESATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIWBHIYAIBHOW TPACKTOPUU
oOpa3oBanus, Oymymiedi mpodeccun M peaym3ani COOCTBEHHBIX IKHU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEN K XMMUHU, HHTEPECOB U
noTpeOHOCTEH 0011IeCTBa;

6) K0JI0TNYeCKOr0 BOCIIMTAHUSA:

HKOJIOTHYECKH TIeJIECOOOPA3HOTO OTHOIIEHUS K TPUPOJC, KaK HCTOYHHKY
CYILIECTBOBAHMS KU3HH HA 3EMIIE;

MOHUMAHUSI TJIOOAIBHOTO XapakTepa SKOJOTUYECKUX MPOOJIeM, BIUSHUS
HSKOHOMHYECKHUX MPOLIECCOB HA COCTOSIHUE MTPUPOJITHON U COLMATIbLHON CPEIbI;

OCO3HAHUSI HEOOXOJMMOCTH HCIOJIb30BAaHUS JIOCTHXKCHHM XUMHUHU IS
pELICHUST BOMPOCOB PAMOHAIIBHOTO MPUPOIOTIOIB30BAHMS;

AKTUBHOTO HENPUATHUS JICUCTBUW, NPUHOCIUIMX BpEl OKPYKAIOUIEH
IPUPOTHON Ccpesie, YMEHHsSI TPOTHO3UPOBATh HEOJIArOMPUSTHBIE IKOJOTHYECKUE
MOCJEACTBUS MPEINPUHUMAEMBIX IEUCTBUN U MPEIOTBpAILATh UX;

HaJIMYUsl PaA3BUTOrO 3KOJIOTUYECKOTO MBIIIICHHUS, YKOJIOTUUECKON KYJIbTYPHI,
OTbITa NESATETbHOCTH AKOJIOTUYECKOM HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBATbCSI UMU B IO3HABATEJIbHOW, KOMMYHUKATUBHON M COLMAJIBHOU
MPAKTUKE, CIOCOOHOCTH M yMEHUS AaKTUBHO MPOTUBOCTOSTH HJICOJOTHHU
xemogoouu;

7) UEHHOCTH HAYYHOI'O MO3HAHMSL:

c(hOpMUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAYKU U OOIIIECTBEHHON MTPAKTUKH;

MOHUMAaHUSl CHeNM(PUKA XUMHUM KaK HayKd, OCO3HaHUS e€ poid B
GbopMUPOBAHUM PAIMOHATIBLHOTO HAYYHOTO MBINUICHUS, CO3JaHUU II€JIO0CTHOTO
MpeCTaBICHUs] 00 OKpYXKaloIllleM MUpEe KaK O €IWHCTBE MPUPOJbI M YEJIOBEKa, B
MO3HAHWW TIPUPOJIHBIX 3aKOHOMEPHOCTEH W pelieHUU MpoOJeM COXpaHCHUS
MPUPOITHOTO PABHOBECHS,

yOeKIEHHOCTH B 0COOOW 3HAYMMOCTH XHUMHH IS COBPEMEHHOM
UMBWIM3ALUU: B €€ TYMaHUCTUYECKOW HANPABJIECHHOCTA W BAXXHOM pOJMU B
CO3JaHUM HOBOM 0a3bl MaTepUaIbHOU KYJIBTYphI, PEIICHUH I100aIbHBIX MpodsieM
YCTOWYHUBOTO PA3BUTHS YEJIOBEYECTBA — CHIPHEBOM, SHEPIreTUUYECKOU, MUIIEBOU U
HKOJIOTHYECKON OE€30MacHOCTH, B PA3BUTUHM MEIMIIMHBI, OOCCTICUCHHH YCIOBUI
YCHEIIHOTO0 TpyJa W OKOJOTUYECKH KOMMPOPTHOM IKHU3HU KaXKIOrO YjeHa
00IIIeCTBA;

€CTECTBEHHO-HAYYHOW TIPaMOTHOCTH: IIOHMMaHUs CYLIIHOCTH METOJIOB
MO3HAHUS, WCIIOIB3YEMBIX B €CTECTBEHHBIX HAyKax, CIIOCOOHOCTH HCIIOIh30BATh



NOJTy4aeMble 3HaHUS JUIsl aHAINM3a U OOBSCHEHUS SIBJICHUN OKPYXKAIOIIEro MHUpa U
IPOUCXOIAMINX B HEM U3MEHEHUH, YMEHHUS JieNlaTh 00OCHOBAHHBIC 3aKIIIOUYCHHS Ha
OCHOBE HAayuyHBIX (DaKTOB M HMEIOIIUXCA JaHHBIX C LENbI0 IOJTy4eHUs
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSATEIBHO HCIIOJIb30BATh XUMHUYECKHE 3HAHHS IS
peleHus mpoOieM B peabHbIX KU3HEHHBIX CUTYaIUsX;

MHTEpeca K MO3HAHUIO U HCCIIEI0BATEIbCKON IS TEIbHOCTH;

TOTOBHOCTU M  CIOCOOHOCTM K  HEMpEephIBHOMY  O0Opa3oBaHUIO U
caM000pa30BaHUIO, K AaKTUBHOMY IIOJyYEHHIO HOBBIX 3HAHMA 1O XHMHH B
COOTBETCTBHUH C KU3HEHHBIMU MTOTPEOHOCTSIMU;

UHTEpeca K 0COOEHHOCTSIM Tpy/Zla B pa3iIMUHbIX cepax MpodhecCUOHaTbHON

JESATEIBHOCTH.
METAIIPEIMETHBIE PE3YJIBTATBI

MertanpeameTHble pe3ynbTaThl OCBOCHMSI yU€OHOTO IMpenMera «XuMus» Ha
YPOBHE CpeJHEro 00111ero 00pa3oBaHus BKIOYAIOT:

3HaUMMble g (QOPMHUPOBAHUS  MHUPOBO33PEHUS  OOYyYarOLIUXCS
MEXIUCIUIUIMHAPHBIE (MEXIPEAMETHbIE) OOIIEHayYHbIE MOHATHUS, OTpa)KaroLue
LEJIOCTHOCTh HAy4YHON KapTHHBI MHUpa M CHEUU(PUKY METOJOB TMO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO, SHEPTUs, SIBJICHHE,
IpoLECC, CUCTEMA, HAyYHbIH (DAaKT, MPUHIIUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, uccleAoBaHue, HAOIIOAEHUE, U3MEPEHUE, SKCIIEPUMEHT U JIpYTHUE);

yYHUBEpCalbHble Y4eOHble NEWCTBHS (MO3HABaTEIbHbIE, KOMMYHHKATUBHBIE,

pEryJIATUBHBIE), oOecreunBaroIme dbopmupoBaHue GyHKIIMOHATBEHOM
I'PaMOTHOCTH M COIIMAIILHOM KOMITETESHITUH 00YJIarOIIHXCS;
CIIOCOOHOCTD oOy4Jarommxcs UCII0JIb30BATh OCBOCHHBIC

MEXIMCIUIUTMHAPHBIC, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEpPCAIbHBIC y4eOHbBIC
JIEUCTBYS B IIO3HABATEIILHON U COLMAIIBHOM MPAKTHKE.

MeranpeaMeTHble pe3yibTaThl OTPAXKAKOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TIO3HABATEIbHBIMH, KOMMYHUKATUBHBIMH W  PETYyJISTUBHBIMU
JICUCTBUSIMU.

OBJanenue YHUBEPCAJIbHBIMH Y4eOHbIMU NOo3HABaTEJIbHBIMH
NeHCTBUAMM:

1) 6a30Bble JJOruvYecKue JaeMcTBUsI:

CaMOCTOATENLHO  (opMyIHpOBaTH W aKTyaIM3upoBaTh  MpoOIIEMYy,
BCECTOPOHHE €€ pacCcMaTpuBaTh;

ONPENENIATh LENM JCITEIBbHOCTH, 3aJ1aBasi IapamMeTrpbl U KPUTEPUU HX
JIOCTHXKEHUSL, COOTHOCUTD PE3YJIbTAThI AEATEIIBHOCTU C MOCTABICHHBIMU LIEJISIMU;

MCIMOJIb30BaTh MPU OCBOCHUW 3HAHUM NPUEMBI JJOTMYECKOTO MBILIUJICHHUS —
BBIJICIISITh XAPAKTEPHBIE MPU3HAKKU TMOHSATUM W YCTAHABIMBATh WX B3aUMOCBS3b,



UCIOJIb30BaTh COOTBETCTBYIOLIUE MOHATHS JJIsl OOBSICHEHUS! OTACIbHBIX (PAKTOB U
SIBJICHUU;

BBHIOMpATh OCHOBAaHUA M KpUTEpUU IS KIacCU(UKAIMU BEIIECTB H
XAMHWYECKUX PEAKIUN;

YCTAaHABJIMBATh MPUYUHHO-CJICACTBEHHBIC CBSI3U MEXIYy H3y4aeMbIMU
SABJICHUSIMH;

CTPOUTH JIOTMUECKHE pPacCyXIeHUs (MHIYKTUBHbBIC, JEAYKTHUBHBIE, IIO
aHAJIOTUH), BBISIBJISITH 3aKOHOMEPHOCTU U TMPOTHUBOPEYHUS B pPacCMaTPUBAEMBIX
SBJICHUSIX, (DOPMYIUPOBATH BBIBOJIBI M 3aKITIOUCHUS;

MPUMEHSITH B MPOLIECCE MO3HAHUS, UCTIOIb3YEMbIE B XUMUU CUMBOJIUYECKUE
(3HAKOBBIC) MOJIENH, TPEOOPA3OBHIBATH MOJICIILHBIE TIPE/ICTABIICHUS — XUMUYECKUN
3HaK (CHMMBOJI) OJJIEMEHTa, XUMHUYecKas (opmysia, YpaBHEHHE XUMHUYECKON
peakiuu — MpU PEIICHUU Y4YEOHBIX IMO3HABATENIbHBIX U MPAKTUYECKUX 3ajad,
MPUMEHSITh Ha3BaHHbBIC MOJIEIbHBIE MPEICTABICHUS ISl BBISIBIICHUS XapaKTEPHBIX
MIPU3HAKOB U3y4Ya€MbIX BEIIECTB U XUMHUUYECKUX PEAKIIHA.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIaJIETh OCHOBAMHM METOJIOB HAyYHOTO MO3HAHMS BELIECTB U XUMHUYECKHUX
peaKkuui;

dbopMyIUpOBaTh SN U 33/1a41 UCCIICIOBAHUS, UCTIOIb30BATh MMOCTABICHHBIC
U CaMOCTOSITETIbHO C(OpPMYyIHMpPOBAaHHBIE BOIPOCH B Ka4eCTBE HHCTPYMEHTA
MO3HAHUSA W OCHOBBI /I (DOPMHUPOBAHMS THUIIOTE3bI 1O MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYXKCHUI;

BJIAJICTh HABBIKAMHU CaMOCTOSTEJILHOTO TUIAHUPOBAHUS W  IPOBEIACHUS
YYEHUYECKUX SKCIEPUMEHTOB, COBEPIIECHCTBOBATh YMEHUSI HAOIIOAATh 32 XOJI0M
mpoliecca, CaMOCTOSITENIBHO TPOTHO3UPOBATh €ro pe3ynbrar, (HopmMyInpoBaTh
00001IIeHNS ¥ BBIBOJIbI OTHOCUTEIHHO IOCTOBEPHOCTH PE3YJIbTATOB UCCIIEIOBAHUS,
COCTaBJIATh 0OOCHOBAHHBIN OTYET O MPOALIaHHOM padoTe;

npuoOpeTaTh OMNbBIT YYEHUYECKOM HCCIENI0BATENLCKOW U MPOEKTHOM
NESATETLHOCTH, TPOSBIATH CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSITEIILHOMY
MOUCKY METOJOB PEIICHUSI MPAKTUYECKUX 3a7ay, MPUMEHEHHUIO pPa3IUYHbIX
METOJI0B ITO3HAHMUSI.

3) pabora ¢ unpopmaumeii:

OpPUEHTUPOBATHCA B PA3IUYHBIX HCTOYHUKAX UHPoOpManuu (Hay4dHO-
MOMyJIsipHAsl JIUTEpATypa XUMHUYECKOTO COJACpPIKAHUSA, CIPABOYHBIE TIOCOOUS,
pecypchl HTEpHETa), aHamu3upoBaTh WH(DOPMAIIMIO PA3IMYHBIX BHIOB U (HOpM
MIPEACTABIICHHUS], KPUTHYECKHU OILICHUBATh eé JOCTOBEPHOCTh U
HEMPOTUBOPEYUBOCTB;



GbopMyIMpOBaTh 3alPOCHl U MPUMEHSATh PA3JIUYHbIE METOJIbI MPU TOUCKE U
orbope wuHpOpPMAIlMU, HEOOXOAUMOM IS BBINOJHEHHUS YYEOHBIX 3a1ay
OTNpeENEHHOTO TUIIA;

mpUOOpETaTh OIBIT KCIOJIB30BAHUS HWH(GOPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHHA U PA3TUIHBIX TTOUCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BBIOMpATh  ONTUMAIbHYIO  (QOpMy  IpEICTaBIICHUS
uHpopMmaruu (cxemsl, rpadyKu, JUarpaMMbl, TaOJUIIbI, PUCYHKH U IPYTHE);

WCIIOJIb30BaTh HAyYHBIA S3BIK B KA4eCTBE CpEACTBA Npu paboTe C
XUMUYECKON uWHGOpPMAIMel: TPUMEHATh MEXKIpeAMEeTHbIe ((Du3udeckue u
MaTE€MaTUYECKHUE) 3HAKU U CUMBOJIbI, (POpMYIIbl, a0OpEBHATYPBI, HOMEHKIIATYPY;

UCIIOJIb30BaTh W MpeoOpa3oBbIBATh 3HAKOBO-CHMBOJUYECKHE CpECTBA
HaTJISIHOCTH.

OBj1aieHHe YHHBEPCAJIbHBIMH KOMMYHHUKATHBHBIMH JeHCTBUSIMMU:

3aJ1aBaTh BOIIPOCHI MO CYIIECTBY OOCYXIaeMOM TEMBI B XOJC IHAaora W/WiH
JIUCKYCCUHU,  BBICKa3bIBaTh  HAeH, (OPMYIUPOBAThH CBOM  MPEIJIOKEHUS
OTHOCHUTEJIHHO BBITIOJIHEHHS MPE/TIOKEHHOM 3a/1a4H;

BBICTYNIaTh C MpE3CHTAIMEH pe3ybTaTOB IMO3HABATEIBHOU JIESITEIBHOCTH,
TIOJTYYCHHBIX CAMOCTOSATEIILHO WJIM COBMECTHO CO CBEPCTHHKAMH TTPH BBHIMTOJTHEHUT
XUMHUYECKOTO IKCIIEPUMEHTA, MPAKTHUECKOW PabOTHI MO MCCIICOBAHUIO CBOWCTB
M3y4aeMbIX BEIECTB, peaan3alud y4eOHOro MpoeKTa U (HopMyIUpOBaTh BHIBOJIBI
M0 pe3yJibTaTaM MPOBEAEHHBIX HCCIEAOBAHUM MyTEM COTJIACOBAHUS TO3UIUN B
X0J1€ 00CYX/IeHUSI 1 0OMEHAa MHEHUSIMU.

OBjaieHHe YHHBEPCAJIbLHBIMH PETyJISITHBHBIMHU AeHCTBUSIMM:

CaMOCTOSATENILHO IIJIAHUPOBATh W OCYIIECTBISATH CBOIO ITO3HABATEIHHYIO
NeATEIbHOCTh, Ompenessis e€ Lenu W 3aJadyd, KOHTPOJMPOBAaTH U TI0 Mepe
HEOOXOJIMMOCTH KOPPEKTHPOBATh TpejlaraéMblii aJTOPUTM JCUCTBUN  TIPHU
BBITIOJTHEHWU Y4YeOHBIX U HCCIIEIOBATEIIbCKUX 3a7ad, BBIOMpaTh Haunbojee
3¢ (deKTUBHBIN Ccrmoco0 MX pemeHuss ¢ y4€TOM TOJyYEeHHs HOBBIX 3HAHUM O
BEI[ECTBAX U XUMHUYECKUX PEAKIIHSIX;

OCYIIECTBIISATH CAMOKOHTPOJb CBOEH JIEATEILHOCTH Ha OCHOBE CaMOaHaln3a
¥ CAMOOIICHKH.

NHNPEAMETHBIE PE3YJIBTATBI

10 KJTACC

[IpeameTHble pe3ynbTaTbl OCBOEHHS Kypca «OpraHudeckas XUMUS»
OTpaXaror:

cOpPMHPOBAHHOCTh  MPEACTABICHUH O XMMHYECKOM  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOW KAapTUHBI MHpA, POJIM XUMHM B TO3HAHUM SIBICHUI



npupoasl, B  (QOPMUPOBAHUM MBIIUIEHUS W  KYJIbTypbl JIMYHOCTH, €€
(GyHKIMOHATIBLHOM TPaMOTHOCTH, HEOOXOIMMOM JJIs pelIeHUs MPAKTUYECKUX 3a/1a4
U DKOJIOTMYECKH OOOCHOBAHHOT'O OTHOUIEHHUSI K CBOEMY 3JI0POBBIO M MPUPOIHOM
cpene;

BJIAJCHUE  CHUCTEMOM  XUMHYECKHX  3HAaHHUWA, KOTOpas  BKJIKOYAET:
OCHOBOITOJIATAIONINE TOHATUA (XMMHUYECKHM DJIEMEHT, aToM, JJIEKTPOHHAs
000JI0YKa aToMa, MOJIEKYJIa, BaJICHTHOCTh, JIEKTPOOTPULIATEILHOCTh, XUMHUECKas
CBSI3b, CTPYKTypHasi gopmyna (pa3BEépHyTass M COKpamEHHas), MOJb, MOJISIpHas
Macca, MOJIApHBIA OOBEM, YIJIEPOAHBIN CKeneT, (YHKIMOHAIbHAS TpYIIIa,
pajuKai, U30MepHs, U30MEPbI, TOMOJIOTHYECKHI P, TOMOJOTH, YIJIEBOJOPOIbI,
KHCIIOPOJ M Aa30TCOJAEpXkAIIUEe COCAVNHEHUS, MOHOMED, IOJIMMEp, CTPYKTYpHOE
3BEHO, BBICOKOMOJIEKYJIIPHBIE COEIMHEHUS); TEOPUH U 3aKOHBI (T€OpUsl CTPOCHUS
oprannueckux BemiectB A. M. byrtnepoBa, 3aKkOoH COXpaHEHHUSI MacChl BEIIECTB);
3aKOHOMEPHOCTH, CUMBOJMYECKUH S3bIK XHWMHUH; MHUPOBO33PEHUYECKHUE 3HAHUS,
JeXallue B OCHOBE IOHMMAaHUS IPUYMHHOCTM U CUCTEMHOCTH XWUMHUYECKHX
SBJIEHUHM, (PAKTOJOTMYECKUE CBEACHHUS O CBOWCTBAaX, COCTaBe, IMOIYYEHHH U
0€30MacCHOM HCIOJIb30BAaHUU BAXKHEHIIMX OPraHWYECKUX BELIECTB B OBITY U
MPaKTUYECKOMN AESTEIbHOCTH YEIOBEKa;

c(OpMHPOBAHHOCTh YMEHUU BBISBIISATh XapaKTEPHbIE MPU3HAKU TOHSITHIM,
YCTaHaBJIMBaTh WX B3aUMOCBSI3b, HUCIOJIb30BaTh COOTBETCTBYIOIIUE MOHATUSA MPHU
ONMCAHUM COCTaBa, CTPOCHHUS U MPEBPALICHUI OPTaHUYECKUX COEIMHEHMIA;

c(OPMHPOBAHHOCTh YMEHHUI HCIOJIb30BaTh XUMHUYECKYIH) CHMBOJIUKY JJIS
COCTABJICHHSI MOJIEKYJSIDHBIX U CTPYKTYPHBIX (pa3BEPHYTOH, COKpAaIIEHHON)
bopMya OpraHMYECKMX BEUIECTB W YPABHEHUH XUMHUYECKUX PEAKIUH,
M3TrOTaBIMBaTh MOJIETU MOJIEKYJ OPTraHMYECKHX BEHIECTB JI1 WILIIOCTPAIlUU HUX
XUMHUYECKOTO ¥ IPOCTPAHCTBEHHOT'O CTPOEHUS;

c(OpMHPOBAHHOCTh YMEHUM YCTaHABIMBATH MPUHAJJIEKHOCTh H3YyYEHHBIX
OpraHMYeCKUX BEIIECTB MO HX COCTaBY U CTPOCHUIO K OIpEeAeIEHHOMY
KJIacCy/Tpynmne CcoelnHEeHUuN (yrJIeBOJOpOMbl, KHUCIOPOJ U a30TCoAepIKallne
COEIMHEHUS, BBICOKOMOJICKYJIIPHbIE COEJUHEHHMS), JlaBaTh WM Ha3BaHUS IIO
cucremarnueckoi HomeHkiarype (IUPAC), a Takke NpUBOAUTH TPUBUAIIbHbBIC
Ha3BaHUSl OT/AEJIbHBIX OPraHMYECKUX BEIIECTB (ITHIICH, MPOMHIICH, alleTUJIEH,
ATWJICHIJIMKONb, TNHIEPUH, (eHos, (hopManbIerul], aleTaablIerul, MypaBbUHas
KHCJIOTa, YKCYCHAsl KHCIIOTA, OJIEMHOBAsI KUCIIOTa, CTEAPUHOBAsA KUCJIOTA, TIIF0K034,
bpykTO3a, KpaxMal, LeJUII0I03a, TIUIHH);

c(OPMHPOBAHHOCTh YMEHHSI OMNPEACNSITh BHABl XUMHYECKOM CBSI3H B
OpPraHUYECKUX COCAUHEHUSX (OAMHAPHbBIC U KPATHBIE);



c(hOpPMHUPOBAHHOCTh YMEHHUS TNPUMEHATHh TIOJIOKEHUS TEOPHH CTPOCHUS
oprannueckux BeriectB A. M. bytiepoBa 111 0ObsICHEHNS 3aBUCUMOCTH CBOMCTB
BEIIIECTB OT MX COCTaBa M CTPOCHMUSI; 3aKOH COXPAHECHHS MaCChl BEIIECTB;

chOpPMHPOBAHHOCT, ~ YMEHHM  XapaKTEpPU30BaTh  COCTaB, CTPOCHHE,
bu3MYecCKue M XUMHUYECKHE CBOWCTBA TUIWYHBIX MPEICTABUTENICH Pa3TUIHBIX
KJIACCOB OPraHMYECKMX BEIIECTB (METaH, 3TaH, ATUJICH, IPOIMICH, alleTHJICH,
oyranuen-1,3, metmnOyraauen-1,3, GeH30JI, METAHOJ, ATAaHOJ, STUJICHIJIUKOJIb,
mmIeprH, GEeHoJ, aleTaNbIeTH, MypaBbHHAS W YKCYCHAasl KHCJIOTHI, TIJIFOKO3a,
KpaxMall, [eJUTI0JI03a, aMUHOYKCYCHAsl KUCIIOTa), MILTIOCTPUPOBATH T€HETUYECKYIO
CBSI3b MEXJYy HUMH YpPaBHEHMSIMU COOTBETCTBYIOIIUX XMMHYECKUX PEAKIUA C
HCIIOJIb30BaHUEM CTPYKTYPHBIX (hOPMYIT;

c(hOpMHUPOBAHHOCTh YMEHHS XapaKTEPU30BaTh HCTOUHHUKHU YTIIE€BOIOPOIHOTO
Chlpbs (HE(QTh, NOPUPOAHBIA Tra3, Yroyib), CIOCOOBI HX MepepabOTKU H
MPaKTUYECKOE TPUMEHEHHUE TPOTYKTOB NEPepabOTKH;

c(hOpPMHUPOBAHHOCTh YMEHUM TMPOBOAUTH BBIYHCICHUS II0 XHUMHUYCCKHUM
ypaBHEHHUSAM (Macchl, 00bEéMa, KOJUYECTBA MCXOJHOTO BEIIECTBA WMJIM MPOIYKTa
peakIMyi II0 HM3BECTHBIM Macce, 00BbEMY, KOJMYECTBY OJHOTO H3 MCXOIHBIX
BEILIECTB UJIU MPOYKTOB PEAKIIUN);

c(hOpMUPOBAHHOCTh YMEHHUH BIAJETh CHUCTEMOW 3HAHUM OO0 OCHOBHBIX
METOJ/IaX HAyYHOTO MO3HAHUSI, UCIOIb3YEMbIX B XMMHUM MPU U3YUYCHUHU BEIIECTB U
XUMUYECKHUX sBJICHUN (HaOII0ICHUE, U3MEPEHNE, IKCIIEPUMEHT, MOJISTUPOBAHNE),
WCIIOJB30BaTh CUCTEMHBIE XHMHUYECKHE 3HAHUS Uil TPUHATHUS PEIICHUN B
KOHKPETHBIX JKM3HEHHBIX CHUTyallMsiX, CBSI3aHHBIX C BEIIECTBAMU U HUX
MIPUMEHECHUEM;

c(hOpMHUPOBAHHOCTh YMEHHUM COOIIOATh ITpaBUJIa TTOJIH30BAHUS XUMUYICCKOU
MOCYJIOM W JTabOpaTOPHBIM OOOpPYZOBaHWEM, a TaKKe MpaBWia OOpaIeHus: C
BEIIIECTBAMU B COOTBETCTBUHM C WHCTPYKLUMSAMHU IO BBINOJHEHUIO JTAOOPATOPHBIX
XUMHYECKUX OTIBITOB;

c(OPMHPOBAHHOCTh yMEHHWH TUTAHWPOBATH U BBHINOJHATh XUMHUYECKHMA
AKCHEPUMEHT (ITPEBPALICHUS] OPraHUYECKUX BEIIECTB MPU HATPEBAHUU, TIOJTyYEHUE
STUJIEHA U W3YYEHUE €ro CBOWCTB, KAUYECTBEHHBIE PEAKIMU OPraHUYEeCKUX
BEILIECTB, JCHATypalus OCJIKOB NPU HArpeBaHUHU, I[BETHBIC pPEaKIMu OCIKOB) B
COOTBETCTBHM C TIpaBWJIaMH TEXHUKH O€30MacHOCTH TIpU OOpaIlleHUH C
BCIIECTBAMH H J1AOOPATOPHBIM OOOpPYJOBaHUEM, TMPEICTABISATh PE3YJIbTATHI
XUMUYECKOTO OKCIEpUMEHTa B (opMe 3amuch ypaBHEHHH COOTBETCTBYIOIIHUX
peakiuii u GopMyIMpOBaTh BHIBOJIBI HA OCHOBE ATUX PE3yJIbTATOB;

c(hOPMHUPOBAHHOCTh YMEHUN KPUTHYECKH aHAJM3UPOBATh XHUMHUYECKYIO
uHpopMaIMio, TMOJy4aeMyr W3 pPa3HbIX MCTOYHUKOB (CpEICTBAa MacCOBOM
uHdopmaruu, aTepHeT u apyrux);



chOpMHUPOBAHHOCTh ~ YMEHHMH  CcOOJIOJaTh  IpaBUJia  DKOJOTHMYECKHU
11e71eco00pa3HOT0 TOBEJICHUS B OBITY W TPYIOBOM JACATEIBHOCTH B IEJIIX
COXpPAaHEHHSI CBOETO 3JI0POBbSI M OKPY’KAIOIIEH MPUPOIHOM Cpelibl, OCO3HABATh
OMACHOCTh BO3JCHCTBUS HA >KUBBIC OPraHU3MbI OIPEIACIEHHBIX OPraHUYECKUX
BEIIECTB, MoHMMasi cMbica nokazarens [1/IK, moscHsaTe Ha mpumepax CrIocoObI
YMEHBIICHUSI WU MPEAOTBPALICHUS WX BPEAHOTO BO3JECUCTBUS HAa OPraHU3M
YEeJI0BEKA,

JJIs 00y4YaroIuXcsli ¢ OTPAaHUYEHHBIMU BO3MOKHOCTSIMHU 3JI0POBbSI: YMEHHE
MPUMEHSATh 3HAHWSI 00 OCHOBHBIX JOCTYIHBIX METOJAX TO3HAHUS BEIIECTB M
XAMHWYECKUX SIBJICHUN;

JUISL CHENBIX M CHA0OBUASIIMX OOY4YalOIIMXCSA: YMEHHE HCIOIb30BaTh
penbedHO-TOUeUHYIO crcTeMy oOo3HaueHui JI. bpaiins nms 3amucu XMMUYECKHX

dbopmy.
11 KJIACC

[IpenMeTHble pe3yNabTaThl OCBOCHHSI Kypca «OOIas ¥ HeopraHudecKas
XAMUS» OTPAXKAKOT:

c(hOPMUPOBAHHOCTh  MPEJACTABICHUM: O XUMHYECKOM  COCTaBIISIOIICH
€CTECTBCHHO-HAYYHOM KapTUHBI MHPA, POJIM XUMHU B TO3HAHUU SIBJIICHUU
npuposbl, B (GOPMUPOBAHMU MBIIUICHUS U KyJbTYpbl JIMYHOCTH, €€
(GYHKIIMOHATBLHON TPaMOTHOCTH, HEOOXOIUMOM JIJIs pEelISHUs] MPAKTUYECKUX 3a71a4
1 IKOJOTUYECKH O0OOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 370POBBIO U IPHUPOJTHOM
cpene;

BJIAJICHUE  CUCTEMOM  XMMHWYECKHUX  3HAaHWM, KOTOpas  BKIIKOYAET:
OCHOBOTIOJIArAIONINE TOHATUS (XMUMHYECKUM DJIEMEHT, aToM, M30Tom, S-, p-, d-
AJIEKTPOHHBIE OpOWTAIM aTOMOB, HWOH, MOJIEKyJa, MOJIb, MOJSIPHBIA OO0BEM,
BAJICHTHOCTb, 3JIEKTPOOTPHUIIATEIBHOCTh, CTEIICHb OKUCIIEHHS, XUMUUYECKAs CBS3b
(KoBajieHTHas, MOHHAs, METaJUTMYeCcKas, BOJAOPOIHAS ), KpUCTAJUIMYECKas peiieTka,
TUNBl  XUMHUYECKHX  PEAKIMH, PacCTBOpP, DIJIEKTPOJUTHI, HEIIJICKTPOIUTHI,
AJEKTPOJUTHYECKAs JUCCOLUAIUSA, OKUCIUTEIb, BOCCTAHOBUTEIb, CKOPOCTH
XMMHUYECKOM peakiuv, XMMHYECKOE PaBHOBECHE); TCOPUM U 3aKOHBI (TEOpHs
AJIEKTPOJUTUYECKON Aucconuanuu, nepuoauueckun 3akoH J[. M. Menneneena,
3aKOH COXpPAaHEHMSI MAacChl BEIIECTB, 3aKOH COXPAHCHUSI W MPEBPAIICHUS] SHEPTUH
MpU XUMHUYECKHX PEaKIUAX), 3aKOHOMEPHOCTU, CHMBOJIMUECKUN SI3BIK XHMUHU,
MHPOBO33PEHUYECKHE 3HAHUS, JICKAIIME B OCHOBE IOHUMAHUS MNPUYUHHOCTH H
CUCTEMHOCTH XUMHUYECKHUX SBJICHUH, (PAKTOJOTHYECKHUE CBEICHUS O CBOMCTBAX,
COCTaBe, MOJIy4YeHUN U O€30MMaCHOM HCTOJIb30BAHUU BAKHEUIINX HEOPTaHUUECKUX
BEILIECTB B OBITY U MPAKTUYECKOU JIEITEIBHOCTH YEJIOBEKA;



C()OPMUPOBAHHOCTh YMEHUU BBISBIIATH XapaKTEPHbIEC IMPU3HAKU TMOHATHUH,
YCTaHaBJIMBATh UX B3aHMOCBS3b, MCIIOJb30BaTh COOTBETCTBYIOIIME IOHSITUS NPHU
ONMCAHUM HEOPTAHUYECKUX BEIIECTB U UX MPEBPALLCHU;

c(OpMUPOBAHHOCTh YMEHUN HCHOJIB30BaTh XUMHYECKYIO CHUMBOJIUKY JJIS
coctaBieHuss ¢GopMysl BEUIECTB M  YpPaBHEHUH  XHMHUYECKUX  pEaKLUH,
cucremarnyeckyro HomeHknarypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTAEIBHBIX
HEOPraHWYECKUX BEIIECTB (YrapHbl Tra3, YIJIEKUCIBIM ra3, aMMHaK, raméHas
U3BECTh, HETaIIEHAsl U3BECTh, MUTHEBAS CO/A, IUPUT U IPYTHUE);

c(OpMUPOBAHHOCTh YMEHUIN ONPEEISITh BAJICHTHOCTh M CTETIEHb OKHCIICHUS
XUMHYECKUX DJIEMEHTOB B COEAMHEHUAX PA3JIMYHOIO COCTaBa, BUJ XMUMHUYECKOU
CBsI3U (KOBaJICHTHAsI, HOHHAsI, METAJUIMYECKasi, BOJAOPOAHAS) B COCIUHEHUSIX, THUI
KPUCTAJUIMYECKOW PEIIETKH KOHKPETHOIO BEIIECTBA (aTOMHAs, MOJIEKYJIIpHAasd,
WOHHAs!, METAJUIMYECKAs), XapaKkTep Cpebl B BOJAHBIX pacTBOpPaX HEOPTraHUYECKUX
COCIMHCHMI;

c(OpMUPOBAHHOCTb YMEHUU yCTaHaBJIMBATh IIPUHAJIEKHOCTD
HEOPraHWYECKUX BELIECTB IO HX COCTaBY K OIpPENeIEHHOMY KJacCy/TpyIe
COEMHEHHH (IIPOCThIE BEIIECTBA — METAUIbl U HEMETAJLIbl, OKCUbl, OCHOBAHUS,
KHUCJIOThI, aM()OTEPHbIE THAPOKCUIBI, COJIH);

c(OpMHPOBAHHOCTh YMEHHUM PacKphIBaTh CMbICI NEPUOANYECKOro 3aKkoHa /1.
. MenneneeBa 1 IEMOHCTPUPOBATh €T0 CUCTEMATU3UPYIOLLYIO, OOBSICHUTEIbHYIO
Y TIPOTHOCTHYECKYIO (DYHKIUY;

c()OPMHPOBAHHOCTh YMEHHUH XapaKTepU30BaTh JSJEKTPOHHOE CTPOCHHE
aTOMOB XUMHYECKHX dJeMeHTOB 1—4 mnepuonoB Ilepuonnueckoi cucTteMsl
xumuueckux anemeHtoB JI. M. MeHnneneeBa, MCHOJIb3ysl TOHATUS «S-, p-, d-
DIIEKTPOHHBIE opouTanu, «QHEPreTUYECKUE YPOBHU, OOBSICHATH
3aKOHOMEPHOCTH M3MEHEHUS CBOMCTB XMMHUYECKHUX 3JIEMEHTOB U MX COCAVUHEHUN
10 nepuojaaM u rpymnmnam Ilepuoauueckoi cucteMbl XUMAYECKUX diieMeHToB 1. U.
Mengeneena;

c(OPMUPOBAHHOCTh ~YMEHUH  XapaKTepu3oBaTh (OMUCHIBaTh)  OOIIME
XMMHUYECKHME CBOMCTBA HEOPraHWYECKUX BEIIECTB  PA3JIMYHBIX  KIIACCOB,
IIOATBEPKAATh CYLIECTBOBAHME T'€HETUYECKOM CBSA3UM MEXKIY HEOPraHWYECKUMHU
BEILIECTBAMH C IIOMOIIBIO YPABHEHNUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKLUI;

c(OpPMHPOBAHHOCTh YMEHHS KJIACCU(UIHUPOBATH XMUMHYECKUE PEAKIUU TI0
pa3IuYHBIM IPU3HAKaM (YUCIY M COCTaBy PEarupyrolluX BEIIECTB, TEIJIOBOMY
ahdexTy peaknu, W3MEHEHUIO CTEMEHEW OKHUCIICHHS 3JIEMEHTOB, 0OpaTUMOCTH
peakLuy, y9acTHIO KaTajln3aTopa);

C()OPMUPOBAHHOCTh YMEHHUW COCTABIATh YPAaBHEHUS PEAKLMHA Pa3IUUHBIX
TUIIOB, TIOJIHBIE U COKPALEHHBIE YPABHEHMSI PEAKIMI HOHHOTO OOMEHA, YUUThIBas
YCJIOBHS, ITPY KOTOPBIX 3TH PEAKIIMU UAYT 10 KOHLA;



cOPMHPOBAHHOCTh YMEHUN TMPOBOJUTH PEAKIHMH, TMOJITBEPKIAIOIINE
KAueCTBEHHBIM COCTaB Pa3jUYHbIX HEOPraHMYECKUX BEIIECTB, PACIIO3HABATH
OTIBITHBIM MYTEM MOHBI, TPUCYTCTBYIOIIKME B BOJHBIX PACTBOPAX HEOPraHUYECKUX
BEILECTB;

c(OPMUPOBAHHOCTh YMEHHM  PACKPBIBATh CYIIHOCTh  OKHUCIHTEIBHO-
BOCCTAHOBUTEIBHBIX PEAKIUN MOCPEACTBOM COCTABJICHHS AJIEKTPOHHOIO OajaHca
ATUX PEaAKIUM;

c(hOpPMHPOBAHHOCTh YMEHUHN OOBSICHATH 3aBUCHUMOCTh CKOPOCTH XHMHYECKOM
pEaKIuu OT Pa3IUYHBIX (PAaKTOPOB; XapaKTep CMEIICHUS XUMUYECKOTO PAaBHOBECHS
B 3aBUCUMOCTH OT BHelIHero Bo3aeictsus (mpuniui Jle [larensbe);

chOpPMHPOBAHHOCTh YMEHUW XapaKTEepPU30BaTh XWMUYECKHE TIPOIECCHI,
JIekKalMe B OCHOBE IMPOMBIIUICHHOTO MOJYYEHHUSI CEPHOM KHUCIIOTHI, aMMHakKa, a
Takke C(HOPMUPOBAHHOCTH MPEACTABICHUM OO0 OOIIMX HAYYHBIX MPUHIUIAX U
HKOJIOTHYECKUX MPOOIEMaX XUMUYECKOT0 MPOU3BOJICTBA;

c(hOpPMHPOBAHHOCTh YMEHHUI NPOBOJUTH BBIYHMCICHUS C MCIOJIb30BAHUEM
MOHATHUSL «MaccoBasi JI0Jsl BEIIECTBA B PacTBOPE», OOBEMHBIX OTHOIIECHUN Ta30B
IpU XUMHYECKUX PEaKIIUSIX, MacChl BEIIECTBA WM 00hEMA Ta30B MO U3BECTHOMY
KOJIMYECTBY BELIECTBA, Macce WM OOBEMY OAHOTO W3 YYACTBYIOIIMX B PEAKIUU
BEILECTB, TEIJIOBOro 3 (eKTa peakluud Ha OCHOBE 3aKOHOB COXPAHEHUS MacChl
BEILIECTB, IPEBPAIIEHUS U COXPAHEHUS SHEPTUU;

c(hOpMHPOBAHHOCTh YMEHU COOJIO/IaTh MPABUIIA TTOJIH30BAHUS XUMHUECKON
MOCy/IoOl U JTa0OpaTOpHBIM O0OpYJAOBaHUEM, a TaKXe MpaBUiia OOpaIIeHUs C
BEIIIECTBAMU B COOTBETCTBUHM C WMHCTPYKLMSIMHU IO BBINOJHEHUIO J1a0OPATOPHBIX
XUMHUYECKUX OIBITOB;

c(OPMHPOBAHHOCTh yMEHHUI TUIAHUPOBATH U BBHIMOJHATh XUMHUYECKHM
AKCHEPUMEHT (pa3JIoKEHUE MEPOKCUIA BOJAOPOJa B MPUCYTCTBUM KaTallU3aTOpa,
ONpEJEeNeHNe Cpeabl PAacCTBOPOB BEHIECTB C TMOMOULIBI0  YHUBEPCAIBHOTO
WHJMKATOPa, BIUSHUE PA3IUYHBIX (PAaKTOPOB HA CKOPOCTh XUMHUYECKON pEeaKIluu,
peakiuu MOHHOTO OOMEHA, KayeCTBEHHBIC peakIMu Ha cynbdaT-, KapOoHAT- H
XJIOPUI-aHUOHBI, HA KaTHOH aMMOHWUS, PEIICHHE SKCIEPUMEHTAIBHBIX 3a7ad 10
TeMam «Metaiey U «Hemeramib»y) B COOTBETCTBHHM C TPABWIAMH TEXHUKU
0e30MacHOCTH MU OOpAILEHUH C BEUIECTBAMU M JJA0OPATOPHBIM 000pYAOBaHUEM,
NPEACTABIATh PE3YJIbTaThl XMMHUYECKOIO OJKCIIEpUMEHTa B (opme 3amucu
ypaBHEHUN COOTBETCTBYIOIIUX peakiuii u (HOpMYyIUPOBATh BBHIBOJLI HAa OCHOBE
ATUX PE3YyJIbTATOB,;

cOpPMHUPOBAHHOCTh YMEHUN KPUTHUYECKU AHAIM3UPOBATH XUMHUYECKYIO
uH(pOpMaIMIO, TMOJy4aeMyl0 U3 pa3HbIX HCTOYHUKOB (CpEICTBA MacCOBOM
KOMMYHUKaIu, IHTepHeT U Apyrux);



chOpMHUPOBAHHOCTh ~ YMEHHMH  CcOOJIFOJaTh  TpaBWIa  AKOJIOTHYECKH
11e71eco00pa3HoOro TOBEICHUS B OBITY W TPYIOBOM JACATEIBHOCTH B IEJIAX
COXpPAaHEHHSI CBOETO 3JI0POBbSI M OKPY’KAIOIIEH MPUPOIHOM Cpelibl, OCO3HABATh
ONACHOCTh BO3JCUCTBUS HA KUBBIE OPTAHU3MBI OINPEICIEHHBIX BEIIECTB, TOHUMAs
cmbicit mokazarens IIJIK, moscHATP Ha mnpuMepax cHnocoObl YMEHBLIEHUS U
MPEIOTBPAICHUS UX BPEHOTO BO3/ICHCTBUS HA OPraHU3M Y€JIOBEKA;

JUIL O0YYaroIIUXCsl ¢ OTpaHUYEHHBIMU BO3MOKHOCTSIMH 3JI0POBbSI: YMEHHE
MPUMEHSATh 3HAHWSI 00 OCHOBHBIX JOCTYIHBIX METOJAX TO3HAHUS BEIIECTB M
XAMHWYECKUX SIBJICHUN;

JUISL CJENBbIX W CHA0OBHISIIMX OOYYaloIIMXCs: YMEHHE MCIOJIb30BaTh
penbedHO-TOUeUHYIO crcTeMy oOo3HaueHui JI. bpaiins nis 3anmucu XMMUYECKHX

dbopmy:.



TEMATHYECKOE IINTAHUPOBAHUE
10 KIIACC

KonuyecTBo yacos DJIEKTPOHHbBIE
HaumeHoBaHue pa3iesioB U TeM (uudposbie)
Ne i/ Konrtpoabnbie IIpakruueckue
NPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchl
Pa3nes 1. TeopeTrnueckue 0CHOBBI OPraHMYecKOH XUMHUH
[Ipeamer opranuueckoit xumuu. Teopust
1.1 CTPOEHHUsI OPTAaHUYECKUX COEAUHEHUN A. 3 https://myschool.edu.ru/
M. bytieposa
Hroro no pazneny 3
Pa3nes 2. Yraesoaopoasl
2.1 [IpenenbHble yraeBoaOpOAbl — aJKaHbI 2 https://myschool.edu.ru/
HenpenenbHble yriieBoJOpO/IbI: AJIKEHBI,
2.2 P I poA 6 1 https://myschool.edu.ru/
aJIKa/INEHbI, AJTKUHBI
2.3 ApoMaTn4ecKue yrieBoaoposl 2 https://myschool.edu.ru/
[IpupoaHbIe HCTOYHUKH YTJIEBOJAOPOIOB U
2.4 PYp yr HOP 3 1 https://myschool.edu.ru/
ux nepepadoTka
Hroro no pazgeny 13

Pasnen 3. Kuciiopoacoaep:xamnue oprannyeckue coeinHeHUst

3.1 Cnuprel. ®enon 3

39 Anbpaeruabl. KapOOHOBBIE KUCIIOTHI.
' CnoxHbie dQUpbI

https://myschool.edu.ru/

https://myschool.edu.ru/

3.3 VYrneBons! 3




‘ https://myschool.edu.ru/

Hroro no pazgeny 13
Pa3nen 4. A3oTcoaepikaiye opranudeckue coelMHeHus

4.1 AMUHBL. AMUHOKHCIOTEIL. beikn 3 ‘ https://myschool.edu.ru/
Hroro no pazgeny 3
Paszgea S. BbicokoMoJieKyJIsIpHbIE COeINHEHU S

5.1 [Tnactmaccel. Kayuyku. Bomokna 2 https://myschool.edu.ru/
Htoro no pazneny 2
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34




11 KJIACC

KouuvecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM nudgpoBbie
Ne i/ P Kourpoubnbie IIpakruyeckue (mudpp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pa3nes 1. Teopernyeckue 0CHOBbI XMMHMHU
Ctpoenune atomoB. [lepuoauyeckuii 3aKoH
1.1 u [lepronuueckas cucTeMa XUMHYECKUX 3
anemenToB /1. I. Meneneena
12 Ctpoenue BemniecTBa. MHOrooopasue 4
) BEIIECTB
1.3 XHWMHUYECKUE PEAKLUN 6 1 1
Hroro no pazneny 13
Pa3nen 2. Heoprannuyeckasi Xumust
2.1 Metanmst 6 1
2.2 Hemeramnsl 9 1 1
)3 CBs13b HEOPraHUYECKUX U OPTAHNMYECKUX )
' BEILECTB
Hroro no pazneny 17
Paznen 3. Xumus u )Ku3Hb
3.1 XuMUs 1 )KU3HbB 4
Hroro no pazgeny 4
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 2 3







IHOYPOYHOE IIVTAHUPOBAHUME

10 KJIACC
KoauuecTBO 4acoB Jdara uzyyenus DJIeKTPOHHbIE
Ne Kontpo IIpakTu Mo nnaH aKTUUYeCKU ndposbie
Tema ypoka P P y ¢ ungp
n/m Bcero JbHBbIE YyecKue oOpa3oBareJib
padoThI padoThI HbIe pecypchl
https://lesson.aca
demy-
o " content.myschoo
[IpenmeTt opranuueckoil XuMuu, e€
1 1 l.edu.ru/lesson/a
BO3HUKHOBEHHE, PA3BUTHE U 3HAYCHUE 9f3d191-5¢ |l e-
4e24-ac02-
efbl16fa49f6a
https://lesson.aca
Teopust CTpoeHU OPraHUuYECKUX demy-
coeqnuennii A. M. bytneposa, eé content.myschoo
2 - VL DYT I/Ip ’ 1 l.edu.ru/lesson/c
OCHOBHBIC MOJIOKEHUSL. 3?Mep1/151 935a58¢-ab0e-
OPraHUYECKUX COCIUHEHUM. 4¢59-9dcf-
20517ae4b52¢e
I[MpencrasieHue o KiaaccuGUKALUK https://lesson.aca
OpraHn4eckux Bemiects. Homenknarypa demy-
(cucremaTuveckas) U TPUBHATHHBIC content.myschoo
3 P 1 l.edu.ru/lesson/7
Ha3BaHUs OPTaHUYECKUX BEIIECTB. 2666099-c129-
DNeKTpOHHAas MPUPOJA XUMUYECKUX 410f-b8be-
CBSI3€1 B OPraHMYECKUX COEIUHECHUSAX. b4cb589aeadl
https://lesson.aca
AJKaHBI: COCTaB U CTPOCHHUE,
4 1 demy-

TOMOJIOTHYECKHI pAn

content.myschoo




Meran u 3TaH — npocTeuIre
MIPEICTaBUTENH aJIKaHOB

AJIKEHBI: COCTaB U CTPOCHHC, CBOMCTBaA

L.edu.ru/lesson/2
58ddc06-ec23-
473¢-b3d7-
ed82fcaddd02
https://lesson.aca
demy-
content.myschoo
lL.edu.ru/lesson/9
641927f-bbc8-
44b9-b3ea-
81a2be75c47a
https://lesson.aca
demy-
content.myschoo
L.edu.ru/lesson/4
038171e-4158-
4bd1-ae98-
18dc1¢fb9399

OTUieH U NPONUIeH — IpocTeiine
MIPEACTABUTENM AIKEHOB

IIpakTnyeckas padora Ne 1.
«[Tomyuenue sTuICHA U U3yYEHUE €TO
CBOMCTB»

https://lesson.aca
demy-
content.myschoo
L.edu.ru/lesson/0
5ab5925-ba8e-
499¢-840b-
70b5e8db71ae
https://lesson.aca
demy-
content.myschoo
L.edu.ru/lesson/5
3¢d2379-2a45-
43b1-9f67-
7ebcdaf03ce0




https://lesson.aca

ras3pl, He()Th U MPOAYKTHI €€ epepaboTKu

demy-
Aunkanuensl. byranuen-1,3 u content.myschoo
9 MetunOyranuen-1,3. [lonydyenue L.edu.ru/lesson/6
CUHTETUYECKOI'O KaydyyKa U PE3UHBI df23393-608-
4b9f-ae01-
a983b95b854a
https://lesson.aca
AJIKUHBI: COCTaB U OCOOEHHOCTH demy-
CTPOCHUS, FTOMOJIOTUYECKHUHN PS/I. content.myschoo
10 L l.edu.ru/lesson/0
AnleTusieH — npocTeniumn 5¢02929-6741-
MpEeACTaBUTENb AJIKUHOB Ad7c-84b5-
009292468356
1 Beluncnenus no ypaBHEHHUIO https://myschool.
XMMHYECKON peakiuu edu.ru/
https://lesson.aca
demy-
Apenbl: 6eH301 U TOyod. TOKCHYHOCTh content.yschoo
12 Ledu.ru/lesson/d
apeHoB 86d7d00-d5b4-
491d-aded-
c3ddal9feef4
13 I'eneTnyeckas cBs3b yrieBOAOPOAOB, https://myschool.
MPUHAUISKAIUX K Pa3IMYHbIM KJlaccaM edu.ru/
https://lesson.aca
[IpupoaHbIE HCTOYHUKH YTIEBOIOPOIOB: demy-
. content.myschoo
14 MPUPOIHBIN a3 U NOMYyTHbIE HEPTSIHBIE

l.edu.ru/lesson/9
9557a5e-2221-
43e0-97b8-




983de535c44d

15

16

[TpuponHbIe HCTOYHUKH YTIIEBOIOPOIOB!
NPUPOHBIN ra3 ¥ NOMyTHBIE HEPTIHBIC
rassl, HeTh ¥ MMPOIYKTHI €&
nepepa®otku. Pemenue 3aga4 Ha
HaXO0XKJICHUE MOJIEKYISIPHOU (hOPMYITBI

Kounrpoabsnas padora Nel no pazneny
«YT1eBoaopoab»

https://lesson.aca
demy-
content.myschoo
lL.edu.ru/lesson/9
9557a5e-2221-
43e0-97b8-
983de535¢44d
https://lesson.aca
demy-
content.myschoo
Ledu.ru/lesson/6
abf1680-4eb5-
46f2-8eas-
44d63cccf518

17

HpCILGJ'II)HI)IC OIHOATOMHBIC CIIMPTHI:
MCTAaHOJI U OTaHOJI. Bonopoleasl CBA3b

https://lesson.aca
demy-
content.myschoo
L.edu.ru/lesson/5
439¢18b-7440-
4b6f-bf84-
c04fa471694f

18

19

MHoroatoMHBIE CIIMPTHBI: OTUJICHTJINKOJIb
U T CPHUH

DeHOJI: CTPOCHUE MOJIEKYIIBI,
¢du3nyeckre 1 XUMHYECKHE CBOMCTBA,

https://lesson.aca
demy-
content.myschoo
L.edu.ru/lesson/4
612aa9¢8-cOef-
4827-a8e5-
d12a0bedc826

https://lesson.aca

demy-
content.myschoo




20

21

IIPUMEHCHUEC

Anpaeruapl: GopMabaeTuI 1
aneTanpaerun. AeTod

OAHOOCHOBHBIE NPEEIbHBIC
KapOOHOBBIE KUCIIOTHI: MypaBbUHAS U

yKCYCHast

L.edu.ru/lesson/6
49883b8-7c5¢1-
416-896e-
10a2278b08f1
https://lesson.aca
demy-
content.myschoo
l.edu.ru/lesson/8
664b319-0ba3-
4945-b076-
cb7ae5858b90
https://lesson.aca
demy-
content.myschoo
L.edu.ru/lesson/b
4feaa04-3438-
4b57-a3ec-
ba0f9fe63c0d

22

23

IIpakTnueckas padora Ne 2. «CBoiicTBa
pacTBOpa YKCYCHOM KHUCIIOTBI»

CTCapI/IHOBaH M OJICMHOBAsA KHUCJIOTHI, KaK
NpEACTAaBUTCIIN BBICHIUX Kap6OHOBBIX
KHCJIOT

https://lesson.aca
demy-
content.myschoo
L.edu.ru/lesson/9
834d408-386d-
444a-8de3-
7efba8b98cdb
https://lesson.aca
demy-
content.myschoo
l.edu.ru/lesson/7
lac43f2-a0d4-
4945-a0eb-
1€59¢d5f4d9f




Mpg11a KaK COJIM BBICHINX Kap6OHOBI>IX

https://myschool.

24 .
KMCJIOT, UX MOIOIIEE JICHCTBUE edu.ru/
CnoxxHble 2(DUPBI KaK MPOU3BOTHBIC
https://myschool.
25 KapOOHOBBIX KHUCIIOT. ['uaponus
edu.ru/
CJIOXKHBIX 3(PpHupoB
26 JKupsl: runposns, IpUMEHEHHE, https://myschool.
OuosornyecKas pojib JKUPOB edu.ru/
https://lesson.aca
demy-
YFJ'IeBO,I[LIZ COCTaB, KJIaCCI/I(bI/IKaI_[I/ISI. content,myschoo
27 Baxueliue npencraBuTeNu: ritoKo3a, Ledu.ru/lesson/7
dpykTo3a, caxaposa 09ce43a-deb6-
4281-963b-
01d2e212d4d0
https://lesson.aca
demy-
Kpaxman u nemntono3a kak IpupoHbIe content.myschoo
28 l.edu.ru/lesson/6
TOTMEpET 90fbb76-f94a-
4£77-bbbe-
3d3ae748f716
https://lesson.aca
demy-
Kountpoabsnas padoraNe2 no pazgeny content.myschoo
29 «Kucnopoaconepxaiyue opraHu4ecKue L.edu.ru/lesson/6
COCIUHEHUS 6a7bd94-2bc5-
dec7-b7c7-
£f893919d25a
https://lesson.aca
30 AMWHBI: METUJIAMUH U aHUJTUH demy-

content.myschoo




AMUHOKHUCIIOTHI KaK aM(OTepHbIe

lL.edu.ru/lesson/0
c608a59-4c69-
4481-839e-
9205f201b73e

https://lesson.aca

demy-
content.myschoo

31 OpraHNYeCKUE COCTUHEHUS, UX 1 l.edu.ru/lesson/c
Ouosiornueckoe 3HaueHue. llentuapl 2f2f3d7-43d1-
4873-ace0-
78eca6009628
https://lesson.aca
demy-
benku xak npupoaHsie content.myschoo
32 1 L.edu.ru/lesson/c
BBICOKOMOJIEKYJISIPHBIE COEIUHEHUS 22£3d7-43d ] -
4873-ace0-
78eca6009628
https://lesson.aca
demy-
OCHOBHBIE TOHATHS XUMUH content.myschoo
33 . 1 l.edu.ru/lesson/4
BBICOKOMOJIEKYJIIPHBIX COEUHEHUN 5b81dac-acha.
440e-99¢e3-
14¢3ba78050a
OCHOBHBIC METOJIBI CHHTE3a
. https://myschool.
34 BBICOKOMOJIEKYJISIPHBIX COEIUHEHUN. 1 eduru/
[ImacTmaccel, KaydykH, BOJIOKHA -
OBIIEE KOJIMYECTBO YACOB I10 34

[NPOT'PAMME




11 KJIACC

n/n

Tema ypoka

XHUMHUYECKUH 3JIEMEHT. ATOM. DJIEKTPOHHAs
KOH(UTYypaIys aToMOB

KoauuecTBO 4acoB

KonTtpo
Bcero  jabHBIe
padoThI

IMpakTuy
ecKue
padoThI

JMara usyyenus

Mo nnaHy

daKkTnueckm

DJIEKTPOH
HbIE
uugposbie
o0pa3oBart
eJbHbIe

pecypchl

Ilepnonnueckuit 3akoH u [lepnoandeckas
CUCTEMA XMMHUYECKHUX 31eMeHTOB /1. .
Menpeneesa, UX CBA3b C COBPEMEHHON
TEOpUEN CTPOCHMS ATOMOB

3aKOHOMEPHOCTU U3MEHEHUSI CBOWCTB
XAMUYECKHX DJIEMEHTOB U UX COCIUHCHUI IO
rpynnam u nepuogam. 3HaueHue
MEPUOINUECKOTO 3aKOHA U CUCTEMBI
XUMHYECKUX d1eMeHToB J[.J. MeHaeneeBa B
pPa3BUTUU HAyKU

CrpoeHue BemecTBa. XUMHUYECKasi CBSI3b, €€
BU/Ibl; MEXaHU3MbI 00pa30BaHus
KOBAJICHTHOU CBs13U. Bonoponnas cBsi3b

BaneHTHOCTh. DNEKTPOOTPULIATETLHOCTD.
Crenennb okucieHusa. Bentecrsa
MOJICKYJIIPHOTO ¥ HEMOJICKYJIIPHOTO
CTpOEHUS

[ToHsITHE O AUCTIEPCHBIX CUCTEMAX.
HcTuHHBIE M KOJUIOUAHBIE PACTBOPBI.




MaccoBas A0JI1 BEHIECTBA B paCTBOPEC

Knaccudukanus 1 HOMEHKIATypa
HEOPraHW4eCKUX coenHeHuil. I eHeTnueckas
CBSI3b HEOPTaHWYECKUX BEIIECTB, PA3INIHBIX
KJIaCCOB

Knaccugukanus XuMHUeCKuX peakiuuii B
HEOPraHUYECKOW U OPraHUYECKON XUMUHU.
3aKOH COXPaHEHMsI MacChl BEILIECTB; 3aKOH
COXPAHEHHUs U IIPEBPALICHUS] SHEPTUU IPU
XUMHYECKHUX PEAKLMIX

Ckopoctb peakiuu. O6paTuMble peaKuy.
XHUMHUYECKOE PAaBHOBECHE

10

11

12

13

IIpakTnueckas padora Ne 1. «BausHue
pa3nu4HBIX (PaKTOPOB HA CKOPOCTh
XMMHYECKON PEaKIIun»

DnexTponauTuueckas auccoruanus. [lonstue
0 BogiopoHOM Mokasarese (pH) pactBopa.
Peaxiiuu nonHnoro oomena. I'maponus
OPraHn4Y€CKUX U HCOPTaHNYCCKUX BCIICCTB

OKuCINTENBHO-BOCCTAHOBUTENIbHBIE
peakuuu. [TonsTre 00 3nexTponnze
pacIijiaBoB U pacTBOPOB COJIeH
KonTtpoabsnas pa6ora Nel o pazneny
«TeopeTndyeckre OCHOBBI XUMHUI

14

Mertaiuel, ux noyioxenue B [lepuognueckoii
CHUCTEeME XMMHUYECKUX deMeHToB /. U.
MenpeneeBa 1 0COOEHHOCTH CTPOEHUS
atomoB. OOmue pu3ndecKkre CBOMCTBA




15

METAaJJIOB

CrnnaBel MeTaIIOB. DJIEKTPOXUMUYECKUH P
HanpsHKeHUH METayIoB

16

17

18

XHUMHUYECKHE CBOMCTBA BaXKHEHIIINX
METaJUIOB (HAaTpUH, Kaaui, Kaabluid, MarHui,
AITIOMUHUNA) U UX COCTUHEHUN

XUMHUYECKUE CBOMCTBA XpOMa, MEAU U UX
COCTMHEHUN

XuMHYECKHE CBOMCTBA IMHKA, JKejle3a U BX
COETUHEHUN

19

IIpakTnueckas padora Ne 2. "Pemienue
HKCIEPUMEHTAIBHBIX 33/a4 110 TEMe
«Mertannsn»"

20

21

22

Hewmeraiibl, X mojio)KeHUE B
[Tepuonnueckoit cucTeMe XUMUYECKUX
anemenToB 1. . Menjeneesa u
0COOEHHOCTH CTPOEHHUSI aTOMOB

dusznyeckue CBOMCTBA HEMETAJIJIOB.
ANoTponus HEeMETaJIoB (Ha puMepe
KHCJIOpoJia, cepbl, hocdopa u yriepoia)
XHWMHUYECKHE CBOICTBA TAJIOT€HOB, CEPBI U UX
COE€TMHEHUI

23

XuMudeckue cBorcTBa a3oTa, hocdopa u ux
COECIMHEHU I

24

25

XUMHUYECKUE CBOMCTBA YIJIEpOJa, KPEMHUS U
HUX COeIUHEHNN

[IpuMmeneHne BaXKHEUIINX HEMETAUIOB U UX
COeTUHEHUN




O060011eHrEe ¥ cucTeEMaTH3alus 3HaHUI 110
Tteme «Hemeraiery. Beruncinenus no

26 YPaBHEHUSIM XUMHYECKHUX PEAKIMM 1 !
TEPMOXUMHUYECKHUE PACYETHI
IpakTnyeckas padora Ne 3. «Pemienue

27 SKCIEPUMEHTAIBHBIX 33724 M0 TEME 1
"HemeTansl"»

73 KounrpoabsHas padora no remam Ne2 1
«Metams» u «Hemerauib»

79 Heopranuueckue u opraHnyecKue KUciaoThl. |
Heopranuueckue u opraHnyecKue OCHOBaHUS
AmMoTepHbIe HeOpraHU4eCcKHe u

30 opraHuyeckue coequHenus. ['enernueckas |
CBSI3b HEOPraHUYECKUX U OPTaHUYECKUX
BELIECTB
Ponb xuMum B obecrieueHNH SKOJIOTHYECKOil,

31 SHEPTeTHYECKOHN U MUIIEBOW 0€30MacHOCTH, 1
Pa3BUTHUN MEAUIIMHBI
IIpencraBnenus o0 oOIMMX HAYYHBIX

32 IIPUHIUIIAX TIPOMBIIUIEHHOIO MTOIY4YEHUS 1
BAXHEHIIINX BEIIECTB

33 YenoBek B MUpPE BELIECTB U MaTEPHATIOB 1

34 XHUMHA U 310POBbE YEIIOBEKA 1

OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME







YYEBHO-METOJUYECKOE OBECIIEHEHHUE OBPA30BATEJIBHOI'O
ITPOLOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YHEHUKA

Xumus / I'abpuensia O.C., OctpoymoB U.I"., CnaakoB C.A., AKIIMOHEPHOE OOIIECTBO
«M3narenbcTBO «lIpocBemienune»

* Xumus, 10 knacce/ I'abpuensu O.C., OGIIeCTBO ¢ OrpaHUUYCHHON OTBETCTBEHHOCTHIO
«IPODAY; AknnonepHoe obmectBo «M3narenscTBo «IIpocBenieHne»

* Xumus, 11 kimacce/ I'abpuensa O.C., OOIIECTBO C OrpaHHYCHHONW OTBETCTBEHHOCTHIO
«IPODAy; AknnonepHoe obmectBo «M3narenscTBo «IIpocBenieHne»

Xumus , 11 knacc/Pymzutuc I'.E., ®enpaman @.I'., AkimonepHoe obuectBo»31aTenbcTBo

«HpOCBeH_ICHI/Ie»

METOJAUYECKUE MATEPHUAJIBI AJI5S1 YYUTEJISL

1. O.C.I'abpuensn, I'.I'.JIsicoBa «Xumus Meroaunueckoe nocodre — 0a30Bblil YPOBEHD)) -
M.: Apoda 2022 rog.

2. O.C.I'abpuensn, N.I'.OctpoymoB, «O011ast XMMUs B TeCTax, 3ajavax, ynpaxHeHusx. 11
kimace» — M.: [Ipoda, 2023 rog.

3. O.C.T'abpuensn, [1.H.bepeskun, A.A.YmakoBa «Xumus 11 kinacc: KoHTposiasHbIe 1
MIpOBEpOUYHBIE paboTHI K yueOHUKY». — M.: [Ipoda, 2021 r.

4. O.C.I'abpuensn, I'.I'.JIsicoBa, A.I'.BBenenckas «Xumus 11 kinacc: HactonpHas kHura
it yautensi». Yacte 1 — M.: [Ipoda, 2019 rog.

5. 0.C.T'abpuensn, I'.I".JIpicoBa, A.I'.BBeaenckas «Xumus 11 kmacc: HactonpHas kHura
s yautensi». Yacts 2 — M.: lpoda, 2022 ro.

6. O.C.I'abpuemnsn, I1.B.Pemeros, N.I'.OctpoymoBa «3aaduu o XMMHUHU U CIIOCOOBI X
pewmenus» - M.: «/Ipoday, 2021rox.

7. B.I'. JleancoBa «Xumus 11 xnacc noypounsie miaansl no yueouuky O.C.I'abpuensna,

I'.I".JIpicoBoit» - Boarorpan» Yuurens 2018roa.



8. M.A.Ps6oBa, Y.}O.Hesckas, P.B.JIunko «Tectel mo xumuu 11 kiaace», - M.: Dk3ameH,
2019r.

9. O.C.I'abpuensn, N.I".octpoymoB «XUMHUYECKUM dKCIEpUMEHT B 1KkoJie 11 kimacey»; - M.:
Hpoda. — 2019 rog.

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
UHTEPHET

http://www.chemnet.ru I'azera «Xumusi» u caiit g yuntens «5 uay Ha ypOK XUMHUN»
http://him.1september.ru Equnas xomtekius LIOP: I1penmernas koyueKmus «XuMHs»
http://school-collection.edu.ru/collection/chemistry EcrecTBeHHO-Hay4HbIE SKCTIEPUMEHTHI:
xumus. Komnekmus Poccuiickoro o6mieo6pa3oBarenbHOro moprania
http://experiment.edu.ru AJIXUMUK: caiit JI.FO. Anuk6epoBoit

http://www alhimik.ru Bcepoccuiickas omMmnuana mKOJIbHUKOB 110 XUMUHU
http://chem.rusolymp.ru Opranuueckas XUMus: SJIEKTPOHHBIN YUeOHUK 1Jis CpeaHei
IITKOJIBI

http://www.chemistry.ssu.samara.ru OCHOBBI XUMHH: 3JTEKTPOHHBINA Y4eOHUK

http://www hemi.nsu.ru OTKpbITBII KoTemK: XUMus
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