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HOACHUTEJBHASA 3AIIUCKA

[Iporpamma 1O XMMHM Ha YpOBHE CpemHero obmero oOpa3oBaHHS
pazpaborana Ha ocHoBe DenepanbHoro 3akoHa ot 29.12.2012 Ne 273-®3 «0O6
obpazoBanuu B Poccuiickoit deaeparuny, TpeOOBaHUN K pe3yJibTaTaM OCBOCHHS
dbenepanbHON 00pa3oBaTENbHONW MPOTPAaMMbI  CpeAHEro 001iero o0pa3oBaHUS
(®OIT  COO), npencraBieHHbIX B DeAepalbHOM  rOCYJapCTBEHHOM
obOpazoBarensHoM ctaHgapre COO, c¢ yu€tom KoHrenmuu mnpemnogaBaHus
y4eOHOro mpenMera «XHUMHS» B 00pa3oBaTeNbHBIX OpraHu3anuix Poccuiickoi
®denepany, peanu3yOIMUX OCHOBHbIE 0Opa3oBaTelbHbIE MPOrPpaMMBI, |
OCHOBHBIX ToynoxkeHul «Crtparerun pa3BUTHS BocnuTaHus B Pocculickoil
®epnepanuu Ha nepuon 1o 2025 roga» (Pacnopsokenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OCHOBY MOAXO0/J0B K pa3pabOTKe MporpamMMmbl MO XUMHUHU, K OMPENEIICHUIO
oOwiel crpaTeruy 00y4eHus, BOCIUTAHUS U Pa3BUTHU 00YUYaOIIUXCS CPEICTBAMHU
yueOHoro npeamera « Xumus» g 10—11 knaccoB Ha 0a30BOM YpOBHE COCTaBHIIU
koHnentyanpHbie ToyioxkeHuss GI'OC COO o B3anMoOOYCIOBICHHOCTH IIeJIeH,
coJlepKaHMsl, pe3yJbTaTOB OOydeHHs: U TpeOOBaHUU K YPOBHIO IOJTOTOBKH
BBIITYCKHUKOB.

XHUMHUYECKOE oOpa3oBaHue, NOJIy4aeMoe BBITTYCKHUKaMH
00111e00pa30BaTEIbHON OpraHu3alluM, SBISETCS HEOThEMJIEMOM YacThlO UX
oOpazoBaHHOCTH. OHO CHYXXKHUT 3aBEpUIAIONIUM O3TallOM peaju3alud Ha
COOTBETCTBYIOILIEM €My 0a30BOM YPOBHE KIIOUEBBIX IIEHHOCTEH, MNPUCYIIHUX
LEJIOCTHOM CHCTEME XUMHUYECKOro o0pa3oBaHud. OTH ILEHHOCTH KAacaroTCs
MO3HAHUA 3aKOHOB NPHUPOABI, POPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KYJIbTYpbI
YelOBeKa, a TakKe DSKOJOTMYECKM OOOCHOBAaHHOIO OTHOIIEHHUS K CBOEMY
3I0POBBIO M TPUPOAHOM cpene. Peamusyercs xumudeckoe oOpa3oBaHUE
oOyyJaroImmxcss Ha YPOBHE CpeHEero o0Iero oopa3oBaHMs CPEACTBAMH yYEOHOTO
npeaMera «XUMHUSD, COJIep)KaHHME M TOCTPOCHHE KOTOPOro ONpenesieHbl B
nporpaMMme O XMMHUU € Y4ETOM CHenM(pUKH HAyKH XUMUHU, €€ 3HAYeHUs B
MO3HAHWW TIPUPOJBI M B MaTEPUAIBHOW XU3HH OOIIECTBA, a TaKXKe C y4ETOM
o0mMX 1eneldl M NPUHLMUIIOB, XapaKTEPU3YIOUIMX COBPEMEHHOE COCTOSHHE
CUCTEMBI cpefHero oo1iero oopasoBanus B Poccuiickoit deaepanumu.

XUMHS KaK 3JE€MEHT CHCTEMbl €CTECTBEHHBIX HAayK UIPAeT OCOOYIO pOjb B
COBPEMEHHOW IUBWJIM3AIMKU, B CO3JJaHUM HOBOW 0a3bl MAaTepUaIbHON KYJbTYpBHI.
Ona BHOCHUT CBOM BKJIaJ B ()OPMHUPOBAHUE PAIMOHATIHLHOTO HAYYHOTO MBIIUICHHUS,
B CO3JIaHUE IEJIOCTHOTO MPEJCTABICHUS 00 OKpPYKaroIIeM MHpPE Kak O €IUHCTBE
NPUPOABLl M YEJIOBEKa, KOTOpoe (POpMUPYETCS B XMMHUU HAa OCHOBE MOHMMAaHUS



BEILIECTBEHHOI'O0 COCTaBa OKPYXAIOIIEr0 MHpPA, OCO3HAHMS B3aWMOCBSI3U MEXKIY
CTPOCHHEM BEILECTB, UX CBOMCTBAMH M BO3MOXKHBIMH 00JIACTSMU IPUMEHEHUSI.

TecHO B3aMMOJIEHCTBYS C APYTMMH €CTECTBEHHBIMU HAayKaMH, XHUMHs cTaja
HEOTHEMJIEMOM YaCThIO MUPOBOM KYJIBTYpbl, HEOOXOIUMBIM YCIOBUEM YCIEIIHOTO
TpyJa M KHU3HU KaXI0ro ujeHa oOmectBa. CoBpeMEHHass XHMMHS KakK Hayka
co3uJaTelbHas, KAaK HayKa BBICOKMX TEXHOJOTMH HalpaBeHa Ha pEIICHUE
III00ANBHBIX MPOOJIEM YCTOMUMBOTO Ppa3BUTHS UEJIOBEUECTBA — CBHIPHEBOM,
HHEPreTUUECKOM, MUIIEBOM, IKOJIOTHYECKON 0€30aCHOCTU M OXPaHBbI 310POBB.

B coorBercTBUM ¢ OOIIMMHU LEISIMH M IPUHLUIIAMU CPEIHEro OOIIEro
oOpaszoBaHusl conepkanue npeamera «Xumush» (10-11 kmacesl, 6a30BbIi ypoBEHb
U3YUYEHUS) OPUEHTUPOBAHO MPEUMYLIECTBEHHO Ha OOLIEKYJIbTYPHYIO IMOATOTOBKY
oOydaronmxcs, HEOOXOOUMYK0 UM JJs  BBIPAOOTKM  MHPOBO33PEHUYECKUX
OPUEHTUPOB, YCIEHIHOTO BKJIIOYEHUS B JKU3Hb COLMYMa, IPOJOLKCHMUS
o0pa30BaHMsl B Pa3IMUHbIX 00JAaCTSIX, HE CBSI3aHHBIX HETIOCPEICTBEHHO C XUMHUEH.

CocraBnsomiuMu  nipeAMeTa  «XHUMHS»  ABISIIOTCA  0a30BbIE  KypChl —
«Oprannyeckas xumuss» u «OOmass U HEOpPraHuyeckas XHUMHs», OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHMSI KOTOPBIX SIBJIIFOTCS OCHOBBI 0a30BOIl HAYKH: CUCTEMA
3HaHUU MO0 HEOPraHUYECKOM XUMHHU (C BKIOUYEHHEM 3HAHMM W3 OO0IIeld XUMHH) U
OopraHu4eckol xumuu. GOpMHUpPOBAHUE AAHHOW CHCTEMBI 3HAHWW NPU H3YYECHUU
npeaMeTra oOOecleyuBaeT BO3MOXXHOCTh PAaCCMOTPEHHS BCEro0 MHOI000pa3us
BEILECTB Ha OCHOBE OOIINX MOHSATUH, 3aKOHOB U TEOPUN XUMUHU.

Crpykrypa comepkaHus KypcoB — «OpraHumdeckas Xumus» U «OOmas u
HEOpraHuyeckass XuMus» c(opmupoBaHa B MHporpamMme MO XUMHH Ha OCHOBE
CUCTEMHOTO TOJXOJa K U3y4YeHHI0O ydeOHOro Marepuajga U OO0yCJIOBIIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUW HA  ONpPENETEHHBIX
TEOPETUYECKUX YpOBHAX. Tak, B Kypce OpraHMY4ecKOo XHWMHHM BELIECTBA
paccMaTpHUBAKOTCS HA YPOBHE KJIACCHYECKOM TEOPUU CTPOEHUS OPraHWYECKHX
COCIMHEHHH, a TakX€ Ha YPOBHE CTEPEOXUMHYECKUX M  3BJIEKTPOHHBIX
NPEACTaBICHU O CTpoeHHH BemecTB. CBeleHUs 00 H3ydyaeMblx B Kypce
BEILECTBAX JAIOTCSA B PA3BUTHH — OT YIJIEBOJAOPOJOB A0 CIOKHBIX OMOJIOTHYECKU
AKTUBHBIX COEIMHEHUN. B Kypce OpraHn4eckod XUMHMM IOJyYarOT pa3BUTHE
chopMHpPOBAaHHBIE HA YPOBHE OCHOBHOTO 00IIEro oOpa3oBaHUs NEPBOHAYATLHBIC
IPEJICTaBICHUS O XUMUYECKOM CBSI3U, KIaCCU(PUKAIIMOHHBIX MPU3HAKaX BEILECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON peaKkIuu.

[Ton HOBBIM yriaoMm 3peHUsi B IMpeaMmeTre «XUMHs» 0a30BOr0 ypOBHS
paccMaTpuBaeTCsl U3YyYEHHBI Ha YpPOBHE OCHOBHOTO 00Iero o0pa3oBaHus
TEOPETUYECKH MaTepuan u (aKTOJIOTMUYECKHE CBEICHHS O BEIeCTBaX U
XUMHUYECKOM peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIias M HeopraHuyeckas
XUMHsDY OOy4YaroIMMCsl TPENOCTABISIETCS BO3MOXHOCTh OCO3HATh 3HAYEHUE



NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJOJIOTMYECKUX TMO3UIINH,
rIIyoXke TMOHATh MCTOPUYECKOE W3MEHEHHE (YHKIMM JTOro 3akoHa — OT
o0o0mIaroIiei 10 00BACHAIOMEH 1 MPOTHOZUPYIOLIEH.

Enunas cucreMa 3HaHMI O BaKHEHIIMX BEILECTBAX, UX COCTAaBE, CTPOCHUH,
CBOMCTBAX W NMPUMEHEHHMH, & TAKKE O XMMHUYECKHX PEaKUUsiX, UX CYIIHOCTH U
3aKOHOMEPHOCTSAX MNpOTEeKaHus JomnoyiHsgercs B Kypcax 10 um 11 kmaccos
AJIIEMEHTaMH COJEP)KaHMs, WMEIOIIMMH KYJbTYPOJIOTMYECKUA W MPUKIATHON
XapakTep. OTH 3HaHUS CIOCOOCTBYIOT IOHUMAHHUIO B3aUMOCBSI3U XHMHU C
JpYIrMMHM HayKaMH, PacKpbIBalOT €€ poJib B IO3HABATEIbHOW U IMPAKTUYECKOU
JESATEIIbHOCTH 4YEJIOBEKA, CIIOCOOCTBYIOT BOCHUTAHHMIO YBAXKEHHS K IPOLECCY
TBOpYECTBA B 00JACTH TEOPUU M MPAKTUYECKUX MPUIOKEHUNA XUMHUHU, TOMOTAOT
BBIITYCKHUKY OpPHUEHTHPOBAaTHCA B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX
npobiieMax, CBS3aHHBIX C XUMHEH, KPUTUYECKH OCMBICIMBATh MH(POPMALUIO U
OPUMEHATh €€ U1 IONOJHEHUs 3HAHWM, pEUICHUS MHTEIUIEKTYalbHbIX |
HKCIIEPUMEHTAJIBHBIX UCCIEI0BATENbCKHUX 3a/1ad. B 1enomM copepxanue yueOHOro
npeaMera  «XUMHsS» ~ JAaHHOTO  YPOBHS ~ M3YYEHHS OpPUEHTUPOBAHO  Ha
(bopmupoBaHre y OOy4YarOMMXCI MHPOBO33PEHUYECKOM OCHOBBI ISl MOHUMAHHUS
¢unocopckux uied, TaKuX Kak: MaTepUalIbHOE €IMHCTBO HEOPIaHUYECKOTO U
OpPraHUYECKOT0 MHpa, OOYCIIOBJIEHHOCTh CBOICTB BELIECTB WX COCTaBOM M
CTPOEHUEM, II03HABAEMOCTb MPHUPOJHBIX SBJICHUNA MyTEM OSKCIEpPUMEHTA H
pelIeHUs] MPOTUBOPEYMI MEXIy HOBBIMH (akKTaMM U TEOPETUUYECKUMU
IPEINOChUIKAMHU, OCO3HAHNE POJIM XMMHUHU B PEIIEHUHU 3KOJOTHYECKUX Mpodiem, a
Takke MpodJieM cOepeKeHUsl SIHEPreTUYECKUX PECYPCOB, ChIPhS, CO3JaHUSI HOBBIX
TEXHOJIOTUH U MAaTEPUAJIOB.

B nmnane pemeHus 3agad  BOCHUTAHUSA, Pa3BUTHS M COLMAIU3ALMU
oOy4Jaronmxcss NPHUHATbIE MNPOrpaMMOM IO XUMHUU TOJXOJbl K OIPEACIICHUIO
COJEpKaHUS U TIOCTPOEHUS TMpeAMeTa MpeayCcMaTpuBaroT (opMHpoBaHHE
YHHUBEpPCaJbHBIX Y4YEeOHbIX JACHCTBHH, UMeEIOIMX 0a30Boe 3HAUCHHE JJIs
pa3NUYHBIX BHJOB JIESITEIIBHOCTU: pEUIeHUus MpoOJieM, TIOUCKa, aHalu3a u
00paboTku MHpOpMALK, HEOOXOIUMBIX JIJIsi MPUOOPETEHUS OIbITa TPAKTUYECKOM
U HCCIIEOBATENbCKON AESTENbHOCTH, 3aHUMAIOIIEH Ba)XHOE MECTO B MO3HAHUU
XUMHH.

B mnpaktuke mnpenonaBaHUs XMMHUM Kak Ha YpOBHE OCHOBHOIO 0OILEro
oOpa3zoBaHus, TaK U HA YPOBHE cpesiHero od1ero oopa3oBaHusi, IPU OMPEICICHUN
COJIEp>KATEeJIbHOM XapaKTEpUCTUKH 1IeJIed HU3Yy4YeHHs MpeaMeTa HalpaBiIeHHEM
NEPBOCTENEHHON 3HAYMMOCTU TPAIUIIMOHHO MPU3HAETCS (POPMUPOBAHUE OCHOB
XUMHYECKOM HAyKH KaK 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPaKTUUYECKOU
NEATEIbHOCTH YE€JIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOW KyJbTypbl. C



METOJIMYECKOM TOYKM 3PEHUSI TAKOW MOAXOJ K ONPEACICHHUIO LIEJIEH U3y4YEeHUs
MIpEeMETA SBISICTCS BITOJIHE ONPaBIaHHBIM.

CoryacHO JaHHOW TOYKE 3PCHUS TJIABHBIMH IICJIIMH HW3YYCHHS IIPEAMETa
«Xumus» Ha 6a3o0BoM ypoBHe (10 —11 kJ1.) ABISIOTCS:

e (opMUpOBaHWE CHCTEMBl XHMHUYECKMX 3HAHWM KaK  Ba)KHEHIIICH
COCTAaBJISIIONICH €CTEeCTBEHHO-HAYYHOM KapTHHBI MUpa, B OCHOBE KOTOpPOH
JeXaT KIIOYEBbIe MOHATHUS, (PYyHIaMEHTAJIbHBIEC 3aKOHBI U TEOPUU XUMUH,
OCBOCHHE S3bIKa HAYKH, YCBOCHHME U TMOHUMAHUE CYIIHOCTH IOCTYIHBIX
00001IIeHn I MHPOBO33PEHUECKOTO XapaKTepa, 03HAKOMIICHUE C HCTOpPHUEH
WX Pa3BUTHUS U CTAHOBJICHHUSI,

e (opmMupOBaHHE U PA3BUTHUE MPEJICTABICHUNA O HAYYHBIX METOJAaX MO3HAHUS
BEIIECTB M XUMHUYECKUX pEaKIHil, HEOOXOAMMBIX [JIsi NPUOOpETeHUs
YMEHUH OpPHUEHTHUPOBATHCS B MHPE BEIICCTB W XUMHUYCCKUX SIBICHHM,
UMEIOIINX MECTO B TIPUPOJIC, B MPAKTUUECKON U TTOBCEAHCBHOM JKU3HU;

e Pa3BHUTHE YMECHHU U CITIOCOOOB JIEATCIHLHOCTH, CBI3aHHBIX ¢ HAOTIOICHUEM H
OOBSICHEHHEM XHUMHUYECKOTO JKCIIEPUMEHTa, COOJIOJICHUEM TpPaBUII
0e301acHOro o0paIeHus ¢ BEIeCTBAMH.

Hapsiay ¢ atuMm, conmepikaTellbHasi XapaKTepUCTUKA IeJiel U 3a71a4 U3ydICHUS
IpeaMeTa B IPOrpaMMe 10 XUMHUH yTOYHEHA W CKOPPEKTUPOBAHA B COOTBETCTBUH
C HOBBIMHM NPUOPUTETAMHU B CHCTEME cpeaHero oobmiero odpazoBanus. CeronHs B
NpernojlaBaHu  XUMHH B OoJNbIlIed  CTENeHH OTHAETCS  MPEeANOoYTEHUE
MPAKTUYECKON KOMIIOHEHTE COJEp>KaHUs OOy4YeHUs, OPUCHTUPOBAHHOW Ha
MOJTOTOBKY BBIMYCKHUKA 00I1€00pa30BaTENbHOW OpPraHu3aliy, BJIAJCIOIIEro He
HAOOpOM 3HAHWW, a (PYHKIIMOHAIBHOW TPAMOTHOCTBIO, TO €CTh CIOCOOAMU U
YMEHUSMHU aKTUBHOTO TIOJIYYCHHs 3HAHUN YW MPUMEHEHHS UX B PEAIbHOW JKU3HU
JUTSL peIIeHUs TPaKTUYECKUX 3aj1ay.

B CB3M C ATUM TIpW U3YYCHUH TIpeaAMeTa «XHUMHS» JTOMUHHUPYIOIICE
3HAYCHHE MPUOOPETAIOT TaKKUE IIETU U 3a]a4H, KaK:

amanTanys 0O0yJaromuXCs K YCIOBHSIM TUHAMUYHO Pa3BHBAIOIIETOCS MHUpAa,
dbopMHpOBaHWE  MHTEIUICKTyaJIbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYIHUYECTBY, CAMOCTOSITETHHOMY MPUHSATHIO TPAMOTHBIX
pelieHui B KOHKPETHBIX KU3HCHHBIX CUTYAIIUsX, CBA3AHHBIX C BEIIECTBAMHU M MX
IPUMEHEHUEM;

dbopmupoBaHre y O0OyYarOmUXCS  KJIIOYEBBIX HABHIKOB  (KJITHOYEBBIX
KOMITCTCHIIUM), WMEIOIINX YHUBEPCAJIHHOE 3HAYCHUE JUISI PA3IHYHBIX BHUIOB
NeATEeTLHOCTH: PEIICHHs MpoOJeM, MOoMcKa, aHamu3a U 00pabOTKu MHQPOpPMAIIUH,
HEOOXOJUMBIX JUISI TPUOOPETEHUS OIbITa ACATEIBHOCTH, KOTOpas 3aHUMaeT
BOXHOEC MECTO B TIO3HAHWM XHUMHH, a TakXkKe Il OICHKH C TO3MIUI



HKOJIOTUYECKON OE€30MacCHOCTH XapakTepa BIMSHHUS BEIICCTB M XUMHUYECKUX
MPOIIECCOB HA OPTAaHU3M YEJIOBEKA U IPUPOAHYIO CPEy;

pa3BUTHE MO3HABATEIBHBIX HHTEPECOB, MHTEIICKTYAIbHBIX U TBOPYECKHUX
CIIOCOOHOCTEH 00YYarOIIMUXCS: CIIOCOOHOCTH CaMOCTOSITEIIBHO MMPUOOPETATh HOBBIC
3HAHMS 110 XUMHH B COOTBETCTBUH C KM3HCHHBIMH ITOTPEOHOCTSIMH, UCIIOJIb30BATh
COBpEMEHHBIC MH(POPMAIMOHHBIC TEXHOJOTUHU VISl TIOMCKA M aHajdu3a y4eOHOU |
HAyYHO-TIOMYJISIPHOM MH(POPMAITUN XUMHUYECKOTO COJICP KAHMUS;

(GhOpMHpPOBaHHE U PA3BUTHE Y 00YUAIOMINXCS aCCOIMATHBHOTO M JIOTHYECKOTO
MBIIIJICHUS, HAOJFOaTeIbHOCTH, COOPAHHOCTH, aKKypaTHOCTH, KOTOPBIE OCOOCHHO
HEOOXOJMMBI, B YAaCTHOCTH, NPU IUTAHKPOBAHWHW W TIPOBEJICHUU XHMHYECKOTO
IKCIIEPUMEHTA;

BOCIIUTAaHWE Yy oOOydJarommxcss YOSKIEHHOCTH B TyMaHUCTHYCCKOM
HAIPaBJICHHOCTU XUMHH, €€ BaKHOW POJM B PEIICHUH TJIOOAIBHBIX MPOoOJIeM
palMOHANBHOTO MPUPOJIONIOJIB30BAHUS, TTOTIOTHEHUSI SHEPTETUUECKUX PECYPCOB U
COXpaHEHUS] TPHUPOJTHOTO PABHOBECHS, OCO3HAHHUS HEOOXOIUMOCTH OEpexHOTO
OTHOIICHUSI K TPHUPOJC M CBOEMY 3J0pPOBHIO, a Tak)Ke NPHOOPETCHHS OIbITa
WCITOJIP30BAHUS TIOJMYYCHHBIX 3HAHWWA I TPUHSTHS TPAMOTHBIX PEIICHUNA B
CUTYaIMSIX, CBI3aHHBIX C XUMUYECKUMU SIBIICHUSMH.

B yuebHoM maHe cpenHero oOmero oOpa3oBaHUsS MpPEeaMET «XUMUSH
0a30BOTO YPOBHS BXOJUT B COCTaB MpeIMeTHON o0OyacTu «EcTecTBeHHO-HAay4YHBIC
IPEIMETED).

OO11ee YncIo 4acoB, OTBEAEHHBIX JIJIS1 U3YUCHUSI XUMUHU, Ha 0230BOM YPOBHE
cpeaHero oomero oopaszoBaHusi, cocrapiseT 68 dacoB: B 10 kmacce — 34 gaca (1
yac B Hefiento), B 11 knacce — 34 yaca (1 yac B Heento).



COIAEPKXAHUE OBYUEHUSA
10 KIIACC
OPI'AHUYECKASA XUMUSA

Teopernyeckue OCHOBbI OPraHUYECKOM XUMHH

[IpenMeT opraHMYEeCKON XUMUU: €€ BOSHUKHOBEHUE, PA3BUTUE U 3HAYCHHE B
NOJIYyYEHUH HOBBIX BEIIECTB M MaTepuasoB. Teopusi CTpOEHUsS OpPraHUYECKHUX
coequHennii A. M. BytnepoBa, e€ ocHoBHbIE TONI0KeHUS. CTPYKTYpHBIE (POPMYJIBI
OpraHMYecKuX BelecTB. ['oMonorusa, wu3omepus. XHUMHUYECKAas CBSI3b B
OpPTraHUYECKUX COCIMHEHUSX — OJJMHAPHBIC U KPATHBIC CBS3H.

[IpeacraBienne o Ki1accU(pUKALMK OpraHuyecKkux BemiecTB. HoMmeHkmaTtypa
OpraHUYECKUX COCIUHEHUN (CUCTEMaTUYecKas) W TpUBUAIbHBIE HAa3BAHUS
BAXKHEUIIINX MPEICTABUTENEN KIACCOB OPraHUYE€CKUX BEIIECTB.

OKCIIEpUMEHTAIbHBIE METOAbl HM3YUYEHHSI BEIIECTB M HUX MPEBPAICHUMN:
O3HAKOMJICHHE C O00pa3laMy OpraHWYeCKHX BEIIECTB W MaTepuajiaMH Ha HUX
OCHOBE, MOJEIMPOBAHUE MOJIEKYJ] OPraHUYECKUX BEIIECTB, HAOJIOJCHHE H
OMKCAHKUE JEMOHCTPALMOHHBIX OIBITOB MO MPEBPAILICHUIO OPraHUYECKUX BEIIECTB
IIpU HarpeBaHuM (IUJIaBJICHUE, OOYTJIMBAHUE U TOPEHHUE).

Yriesoaopoabt

AJIKaHBI: COCTaB M CTPOEHUE, TOMOJIOTMYECKHW psAn. MeTaH W 3TaH —
POCTEUIINE TNPEICTABUTENN aJIKaHOB: (PU3MYECKHME U XUMHUYECKHE CBOMCTBa
(peakiuu 3amMelieHus] U TOPEHUs), HAXOXXIEHUE B TMPUPOJE, MOJIYyYEHUE H
MIPUMEHEHHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJOTMYECKUNA pAl. DTWIEH U NPOIUJIEH —
OpocTeilline NPEeACTaBUTENN AaJKEHOB: (PU3WYECKUE W XHMUYECKHME CBOMCTBA
(peakMu  TUAPUPOBAHMS, TAJIOICHUPOBAHUSA, TUAPATALMH, OKHUCICHHUS U
MOJINMEPHU3ALINH ), TOJyYEHUE U IPUMEHEHHE.

Ankanuensl: OyTtaauen-1,3 u metwnOytamueH-1,3: cTpoeHue, BaKHEWIINE
XUMHUYECKHE CBOMCTBa (peakiuss nojgumepusanuu). [loydeHne CHHTETHUECKOTO
Kay4yyKa U pEe3UHBI.

AJIKMHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTUYECKUN pAll. ALlETUIIEH
— TMPOCTEHIIMIA TpPeICTaBUTENb AJIKMHOB: COCTaB, CTpOeHHE, (U3UYECKUE U
XUMHUYECKUE CBOMCTBA (pEaKIMu THIPUPOBAHMUSI, FAJOTCHUPOBAHUS, THIPATALINH,
rOpEHUs), OJYyUYEHNE U TPUMEHEHHE.

Apenbl. benzon: cocraB, cTpoeHue, QpU3MYECKHEe W XMMHYECKHE CBOMCTBA
(peakiuu rajoreHUpOBaHUSI U HUTPOBAHUS), NOJIyYEHUE U MPUMEHEHUe. Tomyon:
cocmas, cmpoeHue, uauyeckue U  Xumuueckue  ceoucmea  (peaxkyuu
2aN02eHUPOBAHUsL U HUMPOBAHUS), NONYYeHue u npumerenue. TOKCUYHOCTb
apeHoB. ['eHeTmyeckass CBs3b MEXAY YIJIEBOAOPOJAMHU, MPUHAMIEKAIUMH K
Pa3JIMYHBIM KJIaccaM.



[IpuponHble MCTOYHMKH YIJI€BOAOPOAOB. IlpupomHblii ra3 M NOMYyTHBIE
HedTsaHbie Ta3pl. Hedth um e€ mpoucxoxnenue. CrocoObl nepepaboTku HEPTH:
NEPETOHKA, KPEKUHI (TEPMUYECKUW, KATATUTUYECKUW), TUpoau3. IIpomykTsl
nepepaboTku He(pTH, UX NIPUMEHEHHE B MIPOMBIIIJICHHOCTH U B ObITY. KaMmeHHBIi
yToJib U IPOAYKTHI €0 MePepadOTKHU.

OKCIEpUMEHTAIBHBIE METOAbl HM3YyYEHHsI BEIIECTB M MUX NPEBPALLICHUN:
O3HAKOMJIEHME C oOpa3lamMu IUIacTMacC, Kay4yKOB M PE3UHBI, KOJUIEKLIHH
«Hedpte» u  «Yromp», MOIEIMpPOBAaHHME  MOJIEKYJ  YIJIEBOJOPOAOB U
raJlOr€HONPOU3BO/IHBIX, TPOBEICHUE NPAKTUYECKON PabOThI: MOJyYEeHHUE ITHIIEHA
Y U3y4YECHHE €T0 CBOMCTB.

Pacuérnble 3anaun.

Bbluncinenyss 1Mo YpaBHEHHMIO XHWMHUYECKOM peakuuu (Macchl, 0O0BbEMa,
KOJIMYECTBA MCXOJHOI0 BEUIECTBA WIM MPOAYKTA PEaKUUU 10 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOJHBIX BELIECTB WM IPOAYKTOB PEAKIIIH).

Kuciiopoacoaepskamue opranu4ecKue coeJMHeHUs

[IpenenpHple OOHOATOMHBIE CHHUPTHL. METaHON MW OJTAaHOJN: CTPOCHHE,
bu3nueckue M XHUMHYECKHME CBOMCTBA (peakUUH C AaKTUBHBIMU METaJlJIaMH,
rajJlor€HOBOJIOPO/IaMHU, TOpEHHE), MpUMEHEHHe. BonopoaHbie CBs3U MEXAy
MOJIEKYJIaMU CIIUPTOB. JlelicTBHE METaHOJIa U ATAHOJIA HA OPraHU3M YEJIOBEKA.

MHoroaroMHsle  COMPTHL. OJTWICHIJIMKOJIb W  TIIMIEPHH: CTPOCHHE,
bu3nueckue W XUMHUYECKHE CBOWCTBA (B3aUMOJEHCTBHE CO ULIEJIOYHBIMU
MeTaJlJlJaMHi, KaueCTBEHHasl peaklMsi Ha MHOroaTOMHbIe cnupthl). JleiicTBue Ha
opraHusM 4yenoseka. [I[pumenenne rmuuepuHa v TUIICHIJIMKOIIS.

deHom: CTpOoCHHE MOJEKYJbl, (U3MYSCKHE W XHMHYECKHE CBOMCTBA.
Tokcuunocth penosna. [Ipumenenue denoua.

Anpnerugpl U kKemowuwvl. DopManmpaerun, aneTanbACTHHA:  CTPOECHUE,
¢u3znyeckue U XMMHUYECKHE CBOICTBa (peaklMHU OKHCIEHUS W BOCCTAHOBJICHUS,
KAuECTBEHHBIE PEAKLIMN ), IOJYyYECHUE U TPUMEHEHUE.

OOHOOCHOBHBIE TpeJeNbHble KApOOHOBBIE KHUCIOTHL. MypaBbUHas W
YKCYCHasi KHCIIOTBI: CTpO€HHE, (PU3NYECKUEe U XUMHUYECKHE CBOMCTBA (CBOMCTBA,
oOuue AJid Kiacca KUCIOT, peakuus 3TepuuKaiim), noayyeHue u NpuMeHEHHeE.
CreapuHOBasi U OJEMHOBAs KHUCJIOTHI KaK MPEACTABUTENN BBICIIMX KapOOHOBBIX
KHUCITIOT. Mbljla KaK COJIM BBICIIMX KAPOOHOBBIX KUCIIOT, UX MOIOIIEE ACHCTBUE.

CnoxxHble 3(QUpbl KaK MPOU3BOJHBIE KapOOHOBBIX KUCIOT. ['muponus
cinoxHbIX 3¢upoB. XKupsl. 'naponus xupos. [Ipumenenne xupos. buonornueckas
POJIb JKUPOB.

VYrneBoabl:  cocTaB, KilacCHU(PHUKanus  yrJeBoAoB  (MOHO-, JU- H
nonucaxapuipl). ['oko3a — mpocTerImmii MOHOCaXapua: OCOOCHHOCTH CTPOCHUS
MOJIEKYJbl, (U3NYECKUE U XMMHUYECKHUE CBOMICTBa (B3aUMOJEHCTBUE C




runpokcugoM meau(ll), okucnenne aMmmuadHbiM pacTBopoM okcuuma cepedpa(l),
BOCCTAaHOBJICHHE, OpPOKEHHE TJIIOKO3bl), HAXOXKIEHUE B IPHUPOJIE, NMPUMEHEHUE,
ononornyeckas poiib. PotocuHre3. pyKTo3a KaK H30MEP IITHOKO3BI.

Kpaxman u memnono3a Kak npupojHbie nonuMepbl. CTpoeHue kpaxmalna u
neunono3bl.  Pu3nueckue M XHUMHUYECKHE CBOMCTBAa Kpaxmana (THAPOJIH3,
KAueCTBEHHAs PEaKIUs C HOJIOM).

OKCIEpUMEHTAIbHBIE METOJbl H3YUYCHHMsI BEIIECTB M HUX MPEBPAIlCHUMN:
MpOBE/ICHHE, HAOJIOJICHUE W OINHCAHHME JEMOHCTPALIMOHHBIX OIBITOB: TOPEHHE
CIIUPTOB, KaUYE€CTBEHHBIC PEAKIIMM OJHOATOMHBIX CIHUPTOB (OKHUCICHHE 3TaHOJa
okcusmoM wmenu(ll)), MHOroaTOMHBIX CHUPTOB (B3aMMOJCHCTBUE TJIHMIEPUHA C
rugpokcuom meau(ll)), anpaeruioB (OKMCIeHHE aMMUAYHBIM PAaCTBOPOM OKCHJIA
cepeopa(l) u ruapokcugom wmenu(ll), B3aummoneicTBHEe Kpaxmana C HOJOM),
MIPOBE/ICHHUE MPAKTUUECKON pabOThI: CBOMCTBA pacTBOpa YKCYCHON KUCIIOTHI.

Pacuérnbie 3agaun.

Bbluncienuss 1Mo YpaBHEHHMIO XHWMHUYECKOM peakuuu (Macchl, 00BbEMa,
KOJIMYECTBA MCXOJIHOTO BEIIECTBA MJIM MPOJIYKTa PEAKIMH MO U3BECTHBIM Macce,
00BbEMY, KOJIMUECTBY OJHOTO U3 UCXOIHBIX BEIIECTB WX MPOAYKTOB PEAKIINN ).

A3oTcozeprkalme OpraHu4eckue COeINHEHHUS.

AMMHOKHCIIOTHI KaKk amM(OTEepHbIE OpraHuYecKue coeauHeHus. duznueckue
U XMMHYECKHE CBONCTBA aMHUHOKHCIIOT (Ha mpuMmepe riuimHa). buonorudeckoe
3HaAYeHUE aMUHOKUCIOT. [lenTusl.

benkun kak NpUpPOAHBIE BBICOKOMOJIEKYJIApHbIE coennHeHus. llepBuuHas,
BTOpPHYHA M TPETHUYHAS CTPYKTypa OeiakoB. XHMHYECKHE CBOWCTBA OCJIKOB:
TUIPOJIN3, ICHATY ALK, KAYECTBEHHBIC PEAKIINKN Ha OCJIKU.

DKCIEpUMEHTAIbHBIE METOJbI M3YyYECHHUS BEIIECTB W MX MPEBpaICHUN:
HaOJII0JICHNE U ONMCAHKE JIEMOHCTPAIIMOHHBIX OIBITOB: JIEHATypalus OeIKOB MpHU
HarpeBaHUM, IIBETHBIC PEAKIIUU OEITKOB.

BricokoMoJIeKyJISIpHbIE COeINHEHNS

OCHOBHBIC TOHSTHUSI XMMUU BBICOKOMOJICKYJISIPHBIX COEAMHEHUN: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPU3ALUHU, CPEIHSSI MOJIEKYJIsipHas
macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJIEKYJIAPHBIX COEIMHEHHH —
MOJIMMEPU3ALMS U TTOJIMKOHCHCAIIHSL.

OKCIIEpUMEHTAIbHBIE METOJbl H3YUYEHHs] BEIIECTB M HUX MPEBPAICHUMN:
O3HAaKOMJIEHUE C 00Opa3liaMy MPUPOJHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,
Kay4yKOB.

MexnpeaMeTHbIe CBA3H.

Peanuzanus MeXnpeaMETHBIX CBSI3€M MPU U3YYEHUH OPTaHUYECKOM XUMUHU B
10 kmacce OCYIIECTBISICTCA 4Yepe3 HCIOJIb30BAaHUE KaK OOIIMX eCTeCTBEHHO-



HAYYHBIX TOHSITUWA, TaK U TOHITUHU, SIBISIOIIUXCS CUCTEMHBIMHU ISl OTICIBbHBIX
IIPEAMETOB €CTECTBEHHO-HAYYHOTO [IUKJIA.

OO1ue ecTecCTBEHHO-HAYUYHBIE TIOHATHUSA: SIBJICHHUE, HAYYHBIA (PaKT, THIIOTE3A,
3aKOH, TEOpHs, aHAJIU3, CUHTE3, Kiaccu(dukaius, NepruoIMIYHOCTb, HAOII0IEHHUE,
U3MEPEHUE, DKCIIEPUMEHT, MOACIHPOBAHUE.

®usuka: Mmarepus, OJHEpPIrus, Macca, aroM, OJJEKTPOH, MOJIEKYJa,
SHEPreTUYECKU ypOBEHb, BEIECTBO, TelIO, OOBEM, arperaTHoe COCTOSTHUE
BEIECTBA, (PU3NUECKUE BETUUNHBI U €UHUIIBI UX U3MEPEHUSI.

buonorus: kierka, opranusMm, Ouochepa, oOMEH BEIIECTB B OPraHHU3ME,
dboTocuHTE3, OMOJOTMYECKH aKTHBHBIC BellecTBa (O€IKH, YIJIEBOIbI, KHUPBHI,
(epMEHTHI).

['eorpadusi: MuHEpasnbl, TOPHBIE MOPOJIbI, TOJIE3HBIE UCKOMAEMbIE, TOILIUBO,
pecypchl.

TexHONorus: IHUILEBbIE NPOAYKTbI, OCHOBBI PALMOHAIBHOIO IUTAHUS,
MOIOIIIME CPENICTBA, JICKAPCTBEHHBIE U KOCMETUYECKHUE MpPENapaTsl, MaTEPUAIIBI U3
HMCKYCCTBEHHBIX U CHHTETHYECKHX BOJIOKOH.

11 KIIACC
OBIIAA U HEOPTAHUYECKASA XUMUA

Teopernueckne 0CHOBbI XUMUM

XUMUYECKUM dneMeHT. AToM. Sapo aroma, H30TONBL. JJIEKTPOHHAs
000J1049Ka. DHEPreTHYECKUE YPOBHHM, MOAYPOBHU. ATOMHBIE opOuTanu, S-, p-, d-
aneMeHThl. OCOOEHHOCTH pacIpenesieHuss JIEKTPOHOB MO OpOHUTANIIM B aTOMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOAO0B. DNEKTPOHHAS KOH(PUTYpAIUs AaTOMOB.

[lepnognuecknil 3akoH U llepuoanueckas cucreMa XUMHAYECKUX DJIEMEHTOB
. . MenneneeBa. CBsi3b NMEpUOJUYECKOTO 3aKOHA U [lepnoamdeckoid cuCTEMbI
xuMudeckux sneMeHToB Jl. M. MenneneeBa ¢ COBpEMEHHOW TEOPUEH CTPOCHUSA
aTOMOB. 3aKOHOMEpPHOCTH W3MEHEHUSI CBOMCTB XHWMHYECKUX DJIEMEHTOB U
0o0pa3yeMbIX HMMHU TMPOCTHIX M CJIOXKHBIX BEIIECTB IO TpynnaM M TEepUoaaM.
3HaYCHUE NIEPUOIMYECKOr0 3aKOHA B Pa3BUTUH HAYKH.

Ctpoenue BemiecTBa. XHUMHYECKash CBs3b. BHAbI XHMHYECKON CBS3U
(KOBaJICHTHAsi HEMOJISIpHAs W TOJISIpHAsl, MOHHAs, MeTajuindeckas). MexaHu3Mbl
oOpa3oBaHUs KOBAJEHTHOM XUMHUYECKOW CBs3M (OOMEHHBIM U JOHOPHO-
akienTopHeiil). Bogopomnas cBs3b. BajleHTHOCTh. DIEKTPOOTPUIIATEIHLHOCTD.
CreneHnb okucieHus. MMoHbI: KAaTHOHBI 1 AHUOHBI.

BemectBa MOJEKYJIPHOTO UM HEMOJICKYJISIPHOTO  CTPOECHUS.  3aKOH
MOCTOSTHCTBA COCTaBa BEIECTBA. THUMbI KPUCTANIMUYECKUX PEIIETOK. 3aBUCUMOCTD
CBOWCTBA BEILIECTB OT TUIIA KPUCTAUINYECKOU PELIETKH.



[Tonsitue o mucnepcHelx cucteMax. VICTUHHBIE W KOJUIOMJHBIE PACTBOPBI.
MaccoBas 10J11 BEECTBA B paCTBOPE.

Knaccudukanus HEOpPraHU4ECKUX COEIUHEHHUN. Homenknarypa
HEOPTaHUYECKUX BEIIECTB. [ €HETHYECKAass CBSI3b HEOPraHWYECKUX BELIECTB,
MPUHAJICKANIUX K PA3JIMYHBIM KJIacCaM.

Xumudeckas — peaknusa.  Kimaccmpukanmss —XUMHUYECKMX — peakmuii B
HEOPraHUYECKOM U OpPraHMYeCKOM XMMHH. 3aKOH COXPAHEHUs MacChl BEIIECTB,
3aKOH COXPAaHEHUS U MPEBPAILECHUS SHEPTUU NP XUMUYECKUX PEAKIUSX.

CKopoCTh peakiuu, e€ 3aBUCUMOCTh OT pa3iudHbIX (pakTopoB. OOpaTUMbIE
peakuuu. XuMHYecKoe paBHOBecHe. DakTopbl, BIUSAIOIIME HA COCTOSHHE
xuMHA4decKkoro paBHosecus. [Ipunnun Jle [lartense.

Dnektponutryueckas auccounanus. CuiabHbIe U ciiadble 3neKkTponnThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCIIAsl, HEUTPAJIbHAs, LIEJIIOYHAS.

OKUCIUTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIUU.

DKCHEPUMEHTAJIbHBIE METOJbl M3YUYEHHUS BEIIECTB W HX NPEBPAILICHUN:
neMoHcTpauus Tadimn «llepuonnueckas cucreMa XuMu4ueckux sneMeHToB [, U.
MeHneneeBay, U3ydeHUE MoOJieNied KPUCTAUIMYECKUX PEHIETOK, HAOIoJACHUE U
OIMKMCAaHKE JEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (Pa3JIOKEHUE MEPOKCUIA
BOJIOPOJA B MPUCYTCTBUM KATAIM3ATOPA, ONPEAECICHUE CPEIbl pACTBOPOB BEIIECTB
C TMOMOUIbI0 YHUBEPCAIBHOIO HWHIMKATOPA, pPEAaKIMH HOHHOTO OOMEHa),
MPOBEJICHUE TPAKTUUECKON paboThl «BiusHue pa3iuyHbIX (DAKTOPOB HA CKOPOCTh
XAMHUYECKOUN pEAKIUM».

PacuérHble 3anaumn.

Pacuérel 10 ypaBHEHMSIM XUMHUYECKUX pEaKUuid, B TOM YHCIE
TEPMOXHUMHUYECKHAE PaCUEThl, PACUEThl C HCMHOJIB30BAHUEM TOHATHUSL «MaccoBas
JIOJISl BELLIECTBAY.

Heoprannuyeckasi xumus

Hemetannel. Ilosoxkenne HemetaiuioB B Ilepuoaumueckond  cucreme
xumuueckux sneMeHtoB [[. M. MenneneeBa U 0COOCHHOCTH CTPOEHHUS aTOMOB.
®dusnyecKkue CBOWCTBA HEMETAUIOB. AJUIOTPONUS HEMETAUIOB (Ha mpuMepe
KHUCJIOpo/a, cephl, hochopa u yriepoa).

XUMHUYECKHE CBOMCTBA Ba)KHEHIIMX HEMETAUIOB (rajoreHOB, CEphl, a30Ta,
dochopa, yriepoma U KpeMHHS) M MX  COCOUWHEHUU  (OKCHIOB,
KHUCJIOPOJICOJIEPKAITUX KUCIOT, BOJAOPOJAHBIX COSAMHEHUN).

[TpuMeHeHne BaXKHENIINX HEMETAJIOB U UX COCIUHEHUM.

Meramisl. [lonoxenue merannoB B [lepuoanyeckoil cucteMe XUMHUYECKHX
anemenToB JI. . MenneneeBa. OCOOCHHOCTH CTPOEHUS DJIEKTPOHHBIX 000JIOYEK
aToMOB MeTayuioB. OO0mue gusnyueckue cBoricTBa MeTauioB. CriaBsl METaJUIOB.
DJIEKTPOXUMHUYECKUN Pl HAMIPSIKEHUI METaJUIOB.



XUMUYECKHE CBOWCTBA BAXHEWIIMX METAUIOB (HATPUM, KaJluil, KaJbLUH,
MarHui, allfOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCAMHEHUMN.

OO6mue crocoObl momyueHus: MeTaioB. [IpumeHeHne MeTamuioB B OBITY H
TEXHUKE.

DKCIEPUMEHTAJIbHBIE METO/Ibl HM3YUYE€HHUS BEIIECTB WU HX NPEBPAILCHUN:
M3YUYCHHE KOJUICKIMU «MeTaibl U CIUIaBbl», OOpa3ll0B HEMETAJIOB, pEIICHUE
OKCIIEPUMEHTAJIBLHBIX 3aJad, HAOJIOJEHHWE W OINKCAaHWE JIEMOHCTPAIIMOHHBIX M
Ja00paTOPHBIX OMBITOB (B3aMMOJCHCTBHE THIPOKCHA ATIOMHHHUS C pacTBOpaMu
KHCJIOT U IIEJI0UeH, KaYeCTBEHHBIC PEaKIIMH Ha KATHOHBI METAJIJIOB).

Pacuérurle 3amaun.

Pacuétpl mMacchl BelecTBa WM 00bEMaA ra3oB MO U3BECTHOMY KOJIMUYECTBY
BEILIECTBA, Macce Wi O0OBEMY OJHOTO W3 YYaCTBYIOIIMX B PEAKIMU BEIIECTB,
pacuéthl Macchl (00bEMA, KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIMH, €CIIA OJTHO
W3 BEUIECTB UMEET IPUMECH.

XHUMHUSA U KU3Hb

Ponp xuMum B 00€CIEUEHUM 3KOJOTUYECKOM, SHEPTreTUUECKON U MHUILEBOM
0€30MacHOCTH, Pa3BUTUM MEAUIMHBL. [loHATHE O HAyYHBIX METOJAX IO3HAHMS
BEIIECTB U XUMHUYECKUX PEAKIUN.

[IpencraBnennss 00 OOIMMX HAYYHBIX MPUHIUIIAX  ITPOMBIIIJIEHHOTO
MOJy4YE€HUS BaXKHEHIINX BEIICCTB.

UenoBek B MHpPE BEHIECTB M MAaTEpPUANIOB: BAXHEUIINE CTPOUTEIIBHBIC
MaTepuaibl, KOHCTPYKIHMOHHBIC MAaTEpUAJIbl, KpPAacCKH, CTEKJIO, KEpaMuKa,
MaTepuaibl U JIEKTPOHUKH, HAHOMATEPHUaJIbl, OPTAaHUYECKUE U MHUHEPAJIbHBIC
ynoOpeHus.

XuMHSIT U 3I0pPOBBE YEIIOBEKA: MPABWUJIA HCIOJb30BAHUSA JIEKAPCTBEHHBIX
npenapaToB, MpaBuia OE30MAaCHOr0 UCIOIL30BaHUs MpenapaToB OBITOBOM XHUMUU
B MIOBCEJHCBHOM >KU3HU.

MexnpeaMeTHbIe CBA3H.

Peanuzanmst  MeXNpeAMETHBIX CBA3€H MNpU  HW3YyYeHUHM oOumed
HEOpraHU4eCcKor XuMuu B 11 Kiacce OCyIIeCTBISIETCA 4epe3 UCIOIb30BAHUE Kak
OOIIUX €CTECTBEHHO-HAYYHBIX TOHATUH, TaK W TIOHATUN, SBIISIOUIAXCS
CHUCTEMHBIMHU JIJISI OTACJIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OOmue ecTeCTBEHHO-HAYUYHBIC MOHSTHS: HAY4YHBIM (DAaKT, THUMOTE3a, 3aKOH,
TEOpHs, aHaliu3, CHUHTE3, KJaccCupuKaius, TMepUOJUIHOCTh, HAOIIOCHUE,
AKCIIEPUMEHT, MOJICJIMPOBAHNE, U3MEPEHUE, ABJICHHUE.

dusznka: MaTepusi, SHEPTUs, Macca, aTOM, JIEKTPOH, MPOTOH, HEUTPOH, HOH,
M30TOM, PAIUOAKTUBHOCTh, MOJIEKYJIA, SHEPI€TUYECKUN YPOBEHD, BEIIECTBO, TEIO,
00bEM, arperaTHOe COCTOSIHHE BEIICCTBA, (PM3MYECKHE BEIMYMHBI U CAUHUIIBI UX
M3MEpPEHUSI, CKOPOCTb.



buonorus: kneTka, opraHu3M, JKOcHCTema, Owocdepa, Makpo- u
MHUKPO3JIECMEHTHI, BATAMHHBI, OOMCH BEILIECTB B OPTaHU3ME.

['eorpadus: MUHEpabl, TOPHBIC TTOPOJIbI, TOJE3HBIC HCKOITaeMbIe, TOILIHBO,
peCypChI.

TexHoMOorHsI: XUMUYECKasi MPOMBIIUICHHOCTb, METAJUTypPIHsl, POU3BOACTBO
CTPOUTEIBHBIX MaTepPHAIOB, CEIHCKOXO3IMCTBEHHOE IPOU3BOJICTBO, ITHUIICBAs
IPOMBINIJICHHOCTh,  (papMaleBTUYECKass  MPOMBIIIICHHOCTb,  IPOU3BOICTBO
KOCMETHYECKHX TIperapaToB, IMPOU3BOJCTBO KOHCTPYKIIMOHHBIX MAaTepPHAaJIOB,
3JIEKTPOHHASI TPOMBIIICHHOCTh, HAHOTEXHOJIOTHH.



[INTAHUPYEMBIE PE3VJIBTATBI OCBOEHU A ITPOT'PAMMBI 110 XMW
HA BA3OBOM YPOBHE CPEJJHEI'O OBILEI'O OBPA3OBAHN A

JIMYHOCTHBIE PE3YJIBTATDBI

dI'OC COO ycranaBnmuBaeT TpeOOBaHUA K peE3yJbTaTaM OCBOCHHS
OOy4YaronMMHUCSL TMPOTPaMM  CPEHEro OOLIero o0pa3oBaHusl (JUYHOCTHBIM,
METanpeAMETHBIM W TpeaAMeTHbIM). HayuyHo-mMeTonu4yeckol OCHOBOM s
pa3paboTKu TUIAHUPYEMBIX PEe3yJIbTaTOB OCBOCHHS MPOrpaMM CPEIHEro OOIIEro
00pa30BaHUsI SIBIAETCS CUCTEMHO-AESITEIbHOCTHBIN MOAXO/I.

B COOTBETCTBHM C CHCTEMHO-AESITEIBHOCTHBIM MOAXOJIOM B CTPYKTypE
JUYHOCTHBIX PE3yJIbTATOB OCBOEHHUS NpeaMeTa «XHUMHS» Ha yYPOBHE CPEIHETO
o0111ero 0oOpa3oBaHusl BbIJCIEHBI CICAYIOIINE COCTABISIOININE:

OCO3HAaHUE OOYYAIOUIUMUCS POCCUICKONW TpakAaHCKOW HJICHTUYHOCTH —
TOTOBHOCTH K CAaMOPa3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOTIPEIEICHUIO;

HaJIM4KME MOTUBAIIMU K O0yUEHHUIO;

[[eJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHUMN JIMUHOCTH HA OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPaJHLIMI 0a30BOM HAYKHU XUMUMU;

TOTOBHOCTh M CIHOCOOHOCTh OOYYalOlIUMXCsl PYKOBOJCTBOBATbCS B CBOEH
JEATEIIBHOCTH LIEHHOCTHO-CMBICIIOBBIMH YCTAHOBKAaMH, MPUCYIIUMHU UEIOCTHOM
CUCTEME XUMHUYECKOTO 00Pa30BaHUs;

HAJIM4YME MPABOCO3HAHUS HKOJIOTHYECKON KYJIbTYphl U CIIOCOOHOCTH CTaBHUTh
eI U CTPOUTH )KU3HCHHBIC TJIAHBI.

JIMYHOCTHBIE pe3yJIbTaThl OCBOEHHUSA MpeAMeTa «XHUMHs» JOCTHTaloTCs B
CANMHCTBE YYEOHOW M BOCHUTATEIBHOW JESITEIBHOCTH B COOTBETCTBUU C
I'YMaHUCTUYECKUMHU, COUMOKYIJIbTYPHBIMU, JYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U HJeaaMUd POCCUHCKOr0 TPa’KJAHCKOro OOIIECTBA, MPUHATHIMA B OOLIECTBE
HOpMAMM Y TpPaBWIAMH  TOBEJAEHUS,  CIOCOOCTBYIOUIMMHU  IMpOIECcaM
CaMOITO3HAHUS, CAMOPA3BUTHUSI W HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTH
00yJaromxcsl.

JInyHOCTHBIE pE3yibTaThl OCBOEHUA MpeaAMeTa «XHUMHS» OTPAXKAIOT
c(hOpMUPOBAHHOCTh OIBITA IM0O3HABATEILHOW M TMPAKTUYECKOW JIECSITEIHHOCTH
oOy4Jaronuxcs Mo peaju3aluy NPUHATHIX B 00IECTBE LIEHHOCTEH, B TOM YHUCIIE B
YaCTHU:

1) rpaxaaHCKOTro BOCIIMTAHMS

OCO3HaHMS 00YyYaIONUMUCS CBOMX KOHCTUTYIMOHHBIX MPaB M 00S13aHHOCTEH,
YBKCHUS K 3aKOHY U MTPABOIOPSIKY;

MPEACTABICHUS] O COLMAJIBHBIX HOpPMax M TNpaBUJiaX MEXKIJIMYHOCTHBIX
OTHOIIICHUHN B KOJUICKTHUBE;



TOTOBHOCTM K COBMECTHOM TBOPUYECKOW JAESATENBHOCTH MNPHU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHWN y4eOHBIX W TMO3HABATENBHBIX 3a/1a4, BBHITIOJHEHUU
XUMHUUYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh M TPUHUMATh MOTHUBBI, HaMEPEHHS, JIOTHKY H
apryMEHTBI JPYTUX MPU aHAIU3E PA3IMUHbBIX BUJIOB YUYEeOHOU ACSITEIbHOCTH;

2) IAaTPHOTHYECKOI0 BOCITUTAHHUSA

LHEHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY M HAyYHOMY HAacJIEIUIO
OTEUYECTBEHHOW XUMUHU;

YBaXEHUSI K MPOIECCY TBOpPYECTBAa B OOJACTH TEOPUH U MPAKTUUYECKOTO
MPUMEHEHUSI XMMUHU, OCO3HAHUSA TOTO, YTO JOCTH)KEHHUS HAyKH €CTh PE3YJbTaT
JUTUTEIbHBIX ~ HAOMIOAEHUN, KPOIMOTIUBBIX  HAKCIEPUMEHTAIbHBIX  ITOMCKOB,
MOCTOSTHHOT'O TPYy/Aa YYEHBIX U MPAKTUKOB,;

WHTEpEeCa M MO3HABATEJbHBIX MOTHBOB B TOJYYEHUH U TMOCIEIYIOLIEM
aHanu3e WH(POpMAIMU O MEPEOBBIX JOCTHKEHUSIX COBPEMEHHOM OTEYECTBEHHOM
XUMUU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPaBCTBEHHOI'O CO3HAHMUSI, STUYECKOTO OBEACHUS;

CIIOCOOHOCTH OIICHUBATh CUTYAIlUU, CBA3aHHBIE C XUMUYECKUMHU SIBIICHUSIMH,
U MIPUHUMAaTh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh HA MOPAIbHO-HPABCTBEHHbBIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE IMOBEJEHUE M TMOCTYIKH CBOMX TOBAPHILEH C
MO3UIMI HPABCTBEHHBIX M IPABOBBIX HOPM W OCO3HAHHWE MOCIEACTBUU 3THUX
MOCTYTKOB;

4) popMupoBaHus KyJbTYPbI 310POBbSI:

MOHMMAHUSl LIEHHOCTEW 310poBOro U Oe3omacHOro oOpasza KU3HH,
HEOOXOJAMMOCTH OTBETCTBEHHOT'O OTHOIICHHS K COOCTBEHHOMY (DU3MUYECKOMY U
IICUXUYECKOMY 3/10POBBIO;

COONIO/IEHUsT TIpaBWJI O€30MacHOro OOpalieHusi C BEllecTBaMU B OBITY,
ITOBCETHEBHOM KU3HU U B TPYIOBOU NEATEIBHOCTH;

MOHMMAHUS [EHHOCTH TIPaBUJl HHJIUBUAYAIBHOTO U  KOJJIEKTUBHOIO
0e30MacHOro MOBEJICHUS B CUTYalLUAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIO/ICH;

OCO3HAHMS TIOCIEJACTBUN W HEMPHATHS BPEIHBIX MPUBBIYEK (YHOTPEOJICHUS
aJIKOT0JIs1, HAPKOTUKOB, KYPEHUS);

5) Tpy10BOI0 BOCIIMTAHMSI:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-UCCIEI0BATEIbCKON
NeSATEeTbHOCTH, OOIINECTBEHHO TMOJE3HOW, TBOPYECKOW W JPYrUX BHAAX
JEATEIIbHOCTH;

YCTAaHOBKM Ha aKTUBHOE Y4YacTHE B PEUICHWHM NPAKTUYECKUX 3ajad
COLIMAJIbHOM HAIpaBJICHHOCTHU (B paMKax CBOETO KJacca, IIKOJIbI);



WHTEpeca K MPAKTUIECKOMY U3YUEHHUIO MPOGECcCHuil pa3IudaHOro pojia, B TOM
YHCIIE HA OCHOBE MPUMEHEHUS NPEAMETHBIX 3HAHUH 110 XUMHUU;

YBQXXEHUS K TPYAY, JIOJIAM TPYya U Pe3yJbTaTaM TPYAOBOU JIEITEIbHOCTH;

TOTOBHOCTM K OCO3HAHHOMY BBIOOPY HWHIUBUIYAJIbHONW TPacKTOPHUH
oOpa3oBaHus, Oyayuied mpodeccun M peaiu3alid COOCTBEHHBIX KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHUHU, HUHTEPECOB U
noTpeOHOCTEN 00111IeCTBa;

6) 3K0J10rH4eCKOro BOCIIMTAHMS:

HKOJIOTHYECKHU 11eJIeCO00pPa3HOr0 OTHOUIEHUS K MPUPOJIE, KAK HCTOUYHUKY
CYILIECTBOBAHMS )KM3HH Ha 3€MIIE;

MOHMMAHUS TJIOOAJTBLHOIO XapakTepa SKOJIOTHYECKHX MPOOJieM, BIUSHUS
SKOHOMHUYECKHUX MPOLECCOB HA COCTOSIHUE MPUPOTHON U COLIMATIBHON CPE/IbI;

OCO3HAHHUS HEOOXOJUMOCTH HCIIOJNIB30BAHUSA JOCTWKEHUW XUMHH  JUIS
pelIeHus: BOIPOCOB PAlMOHAIBHOIO IIPUPOIOIIOIb30BAHMS;

AKTUBHOTO HENPUATHS JCUCTBUH, NPUHOCIIIMX BPEHN  OKPYKAIOUIEH
MPUPOIHON Cpelie, YMEHHSI MPOTHO3UPOBATh HEOJArONpUSITHBIE HKOJOTUUYECKHUE
MOCIIEICTBUA NPEANPUHUMAEMBIX JEUCTBUN U TPEAOTBPAILATh UX;

HaJIMYKS PA3BUTOTO SKOJIOTMYECKOTO MBILIICHUS, YKOJIOTUYECKOU KYJIbTYPHI,
OIIbITA JEATEIbHOCTH DKOJIOTUYECKOU HaIIPABJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMU B IMO3HABATEIbHOW, KOMMYHUKATUBHOM M COLIMAJIbHOU
MpaKTUKE, CIOCOOHOCTM ¥ YMEHHUS aKTUBHO MPOTHUBOCTOSITH HIEOJIOTHUU
xemodoouu;

7) HEHHOCTH HAYYHOI'0 MO3HAHUS:

c(hOpPMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKH U OOIIIECTBEHHON MPAKTUKH;

MOHMMAaHUS CHeU(UKA XUMHUU KaK HayKd, OCO3HaHUS €€ pojiu B
bopMHUpPOBaHUN PAIMOHATIBFHOTO HAYYHOTO MBINIJICHUS, CO3/IaHUU IIEJIOCTHOTO
MpeCTaBlIeHusT 00 OKpYKAloIIEM MUPE KaK O €IMHCTBE MPUPOJbI U YETIOBEKa, B
MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEH U pelieHuH MpoOJieM COXpaHEHUS
MIPUPOJHOTO PABHOBECHS,

yOSKAEHHOCTH B  0COOOW 3HAUUMOCTH XUMHUU JJISI  COBPEMEHHOM
UUBUJIM3AIUU: B €€ TYMaHHCTUYECKOM HAIPAaBICHHOCTH W BAXXHOW pOJIA B
CO37IaHMHM HOBOM 0a3bl MaTepUATBHOU KYJIbTYPHI, PEIICHUH TI00aTbHBIX TMPOoOIeM
YCTOWYHUBOTO Pa3BUTHS UYEJIOBEYECTBA — CHIPHEBOM, JHEPIreTUUYECKOU, MUILEBON U
HKOJIOTUYECKON 0e30MacHOCTH, B PAa3BUTHUH MEIUIIMHBLI, 00CCIICUCHUHU YCIOBUMN
YCHENIHOTO TPyAa W OKOJOTUYECKH KOMQPOPTHOM IKU3HU KaXKIOTO UJIieHa
00I11eCTBa;

€CTECTBEHHO-HAYYHOM TI'PaMOTHOCTH: TMOHUMAHUSA CYIIHOCTA METOJ0B
MO3HAHUS, WCIOJb3YEMBIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJIb30BaTh



NOJTydyaeMble 3HAHUA JJI aHAIU3a U OOBSICHEHHsI SBJIICHUN OKPY’KaIOIIEro MUpPa U
MPOUCXOSIINX B HEM NU3MEHEHUH, YMEHHUS JIelaTh 000CHOBAaHHBIC 3aKIIOUEHHUS Ha
OCHOBE HAyuyHBIX (AKTOB M UMEIOUIMXCA JaHHBIX C LEJIbI0 TOTYYCHHS
JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENILHO HCIOJIb30BaTh XWMHUYECKUE 3HAHUS IS
peleHust mpoOJieM B peabHBIX JKU3HEHHBIX CUTYAlIUAX;

UHTEpeca K MO3HAHUIO U UCCIIEI0BATENbCKON €A TEIbHOCTH;

TOTOBHOCTM W  CHOCOOHOCTM K  HENpPEepHIBHOMY  OOpa3oOBaHHUIO |
caM0o00pa30BaHUIO, K AaKTUBHOMY IIOJIyY€HHIO HOBBIX 3HAaHUM 1O XUMHUH B
COOTBETCTBUH C KM3HEHHBIMU NOTPEOHOCTIMU;

MHTEpeca K 0OCOOCHHOCTAM TpyJAa B paziuuHbIX chepax npodeccHoHaIbHOM

JESATEIBbHOCTH.
METAIIPEAMETHBIE PE3YJIbTATDBI

MeTtanpenMeTHbIE Pe3yJIbTaThl OCBOCHUS YYEOHOTO TMpeaMeTa «XUMHUsS» Ha
YPOBHE CpPEeAHEr0 00111er0 00pa30BaHUsI BKIIOYAIOT:

3HaUUMble  JUIsi  (OPMHUPOBAHUS  MHPOBO33PEHUS]  OOYydaIOIIUXCS
MEXIUCITUTUIMHAPHBIE (MEXKIIPEIMETHBIC) OOIeHayYHbIC TMOHSATHUS, OTpakKaIOUUue
[[EJIOCTHOCTh HAy4YHOM KapTHHBI MHUpa U CHEeUU(PUKY METOJ0B TMO3HAHUS,
UCITOJIB3YEMBIX B €CTECTBEHHBIX HayKaxX (MaTepus, BEIIECTBO, DHEPTHs, SBJICHUE,
MpoIecc, CUCTeMa, Hay4YHbIA (aKT, MPUHITUI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, Uccle0BaHNe, HAOTIOIEHUE, U3MEPEHUE, DKCIIEPUMEHT U JIpyTHe);

yHUBEpCaIbHbIC y4ueOHBIC NeWcTBUs (TO3HaBaTEIbHbIC, KOMMYHHKATHUBHEBIE,

PEryJISITUBHBIE), o0ecreynBaome (dbopmupoBaHue (yHKUMOHATBHOU
I'PaMOTHOCTH M COLMATbHOM KOMIETEHIIMN 00yYarOIINXCs;
CIIOCOOHOCTD oOyyJaronmxcs UCII0JIb30BaTh OCBOEHHbIE

MEXIMCIUIUTMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHUS M YHHUBEPCAIbHBIC y4YcOHBIC
JICVCTBYS B IO3HABATEIILHOM U COIUAIIBHOM MPAKTHKE.

MeranpeaMeTHble Ppe3yiabTaThl OTPAXKAOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHUKATUBHBIMA U  PEryJISTUBHBIMU
JICUCTBUSIMU.

OBaajnenue YHUBEPCAJIbHbIMHU Y4eOHbIMU NMO3HABATEJIbHBIMH
AEUCTBUSIMM:

1) 0a30Bble JJOrHYecKmne JeicTBUSL:

CaMOCTOSITETbHO  (OpPMyJIMpOBaTh W aKTyaIM3UpOBaTh  MpoOseMy,
BCECTOPOHHE €€ pacCcMaTpuBaTh;

ONpeAesaTh LENH JEITEIbHOCTH, 3ajJaBas IapaMeTpbl M KPUTEPUH HX
JIOCTUXKEHUSI, COOTHOCUTD PE3YJIHTATHI AEATEIILHOCTH C MOCTABICHHBIMU LIEJISIMU;

MCIMOJIb30BaTh MPU OCBOCHUW 3HAHMN HPUEMBI JIOTMYECKOTO MBIIIJICHUS —
BBIJICJISITh XapaKTEPHbIE MPU3HAKKU TOHSATUM U yCTAHABIMBATh WX B3aUMOCBS3b,



UCIOJIb30BaTh COOTBETCTBYIOLINE MOHATHS U1 OOBSICHEHHUS OTAETBHBIX (PAKTOB U
SIBIICHUI;

BbIOMpATh OCHOBaHHUS M KPUTEPUH IS KJIacCH(PHUKAIMU BEIIECTB U
XUMUYECKUX PEaKIIi;

yCTaHABJIMBATh MPUYMHHO-CIECJICTBEHHBIC CBSI3M MEXKAY HM3y4aeMbIMU
SBJICHUSIMU;

CTPOUTH JIOTMYECKHE pPacCyKIeHUs (MHIYKTUBHbBIE, JEAYKTUBHBIE, IIO
aHAJIOTUM), BBIABIATh 3aKOHOMEPHOCTH W MPOTHUBOPEYMS] B PACCMATPUBAEMBIX
SBJICHUSIX, (DOPMYITUPOBATH BHIBOJIBI U 3aKIIOUEHUS;

MPUMEHSTH B MPOIECCE NMO3HAHUS, UCIIOJIb3yeMbI€ B XUMHUH CUMBOJIMYECKHE
(3HAKOBBIE) MOJIENHU, IPEOOPAZOBBIBATH MOJIEIIbHBIE NIPE/ICTABIICHUS — XUMUYECKUN
3HaK (CHMMBOJI) DJJIEMEHTA, XUMHUYecKas (opmylia, YpaBHEHHE XUMUYECKON
peakiuy — TMPU PEIICHUH Y4YEOHBIX MO3HABATEIbHBIX M MPAKTUYECKHX 3aJ1ad,
MIPUMEHSTh Ha3BaHHBIE MOJEJbHBIE MPEJICTABICHUS ISl BBISIBICHUS XapaKTEPHBIX
MPU3HAKOB U3y4aeMbIX BEIIECTB U XUMUYECKHX PEAKLIUM.

2) 0a30BbI€e MCCJIEI0BATEIbCKHE NeiCTBUSA:

BJIAJETh OCHOBAMH METOJIOB HAYYHOTO MO3HAHUS BEIIECTB U XUMHYECKUX
pEaKLHnii;

(GopMyJIMpOBaTh LEIH U 3a/1a4l UCCIEA0BaHUs, UCIIOIb30BaTh IOCTABICHHbBIE
U CaMOCTOSITENIbHO C(OPMYJIMPOBAaHHBIE BOIPOCH B KAa4eCTBE HMHCTPYMEHTA
MO3HAHUSA U OCHOBBI JJI1 (DOPMHUPOBAHMS THUIIOTE3bI MO MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMbBIX CYKICHUI;

BJIAJICTh HABBIKAMH CAMOCTOSITEJIBHOTO TUIAHUPOBAHUS W MPOBEICHUS
YUYEHUYECKUX HKCIEPUMEHTOB, COBEPILIEHCTBOBATh YMEHUS HAOII0aTh 32 XOIOM
mpolecca, CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3ynbTar, (HopMyJIHpoBaTh
000011I€HHS ¥ BBIBOJIbI OTHOCUTENIBHO IOCTOBEPHOCTH PE3YJIHTATOB UCCIEIOBAHUS,
COCTaBJISITh OOOCHOBAHHBINM OTYET O MPOCIIaHHON paboTe;

npuoOpeTaTh OMBIT YYEHWYECKOW HCCIENIOBATENLCKOW U MPOEKTHOM
NEeATEIbHOCTH, MPOSBIATH CIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIBHOMY
MOMCKY METOJIOB pEHIeHUS] MNPaKTUYECKUX 3aJlad, NPUMEHEHHUIO pa3IudyHbIX
METO/I0B [TO3HAHMS.

3) pab6ora ¢ ungopmanmeii:

OPUEHTUPOBATHCS B PA3JIMYHBIX HUCTOYHUKAX WHPOpManuu (HAYyYHO-
NoMmyJisipHas JUTEparypa XUMHUYECKOTO COAEp’KaHWs, CIPAaBOYHBIE TOCOOUS,
pecypebl HTEpHETa), aHanmM3upoBaTh WUH(MOPMAILMIO PA3IMYHBIX BUAOB U (opM
MpEeACTaBIICHUS, KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTh U
HEITPOTUBOPEYNBOCTb;



(GbopMyTUPOBATH 3aNPOCHl U MPUMEHSATH PA3JTUYHBIE METOJbI MPU TIOUCKE H
orbope wuHPOpMalMK, HEOOXOAUMOW Ui BBIMOJHEHUS YYEOHBIX 3ajad
OIPEIEIIEHHOIO TUIIA;

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

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMAlbHYIO  (OpMy  MpEACTaBICHUS
uHbopMaluu (cxembl, TpaduKu, AUArpaMMbl, TAOIHIIbI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAyYHbIM SA3BIK B KayecTBE CpeAcTBa Npu paboTe cC
XUMUYECKON uHPOpMalMel: NpUMEHSATh MeXIpeaMeTHble ((du3udeckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIbI, (hOpMYJIbl, a0OpEeBUATYPBI, HOMEHKIIATYPY;

UCTIONB30BaTh W TPeoOpa3oBhIBaTh 3HAKOBO-CHUMBOJHMYECKHE CPEICTBA
HaTJISTHOCTH.

OgyaieHUe YHUBEPCAJIbLHBIMM KOMMYHUKATHBHBIMH JeHCTBUSIMMU:

3aJ1aBaTh BOMPOCHI MO CYIIECTBY 00CYKJa€MOU TEMBbI B XOJ€ JUaJIOra U/Win
JUCKYCCHM,  BBICKAa3bIBaTh  WJEH, (OPMYyJIHPOBATh CBOU  TMPEAJIOKEHUS
OTHOCHTEIFHO BBITIONTHEHUS MPEJIOKEHHOM 3a/1a4U;

BBICTYIIaTh C TMPE3CHTAIMeil pe3ylbTaTOB MO3HABATEIBHON JESTEIBHOCTH,
MOJIYYEHHBIX CAMOCTOSATEILHO WJIM COBMECTHO CO CBEPCTHUKAMU MIPH BBIMOJIHEHUU
XMMHUYECKOTO JKCIIEPUMEHTA, MPAKTUUECKON pabOThl MO MCCIIEIOBAHUIO CBOMICTB
M3y4aeMbIX BEIECTB, peajn3alui y4eOHOTO poeKTa U (OPMYIUPOBATHh BBHIBOIBI
1o pe3yjbTaTaM NPOBEAEHHBIX HCCIEAOBAHUN MyTEM COTJIACOBAHHWS TO3UIUN B
X0J1e 00CYXICHUS 1 0OMEHa MHCHUSIMH.

OByaieHUe YHUBEPCAJIbLHBIMH PEryJISSTUBHBIMHU AeHCTBUSMM:

CaMOCTOSITEJIbHO TUIAHUPOBATh U OCYIIECTBISATH CBOIO IO3HABATEJIbHYIO
JeSITENIbHOCTD, OMpezenss e€ Iend W 3aJadd, KOHTPOJIUPOBAaTH M IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh Mpe/jlaraéMblii aJIrOpuTt™M JAEUCTBUI MpHU
BBITIOJIHEHUHM YYEOHBIX U HCCJIENAOBATENbCKUX 3ajad, BbIOMpaTh Hambosee
b (dEeKTUBHBIN CMOCO0 MX pemieHus ¢ y4ETOM TOJMyYeHHUs HOBBIX 3HAHUM O
BEIIECTBAX U XUMHYCCKUX PEAKIIHSIX;

OCYIIECTBISITh CAMOKOHTPOJIb CBOCH NIEATEIHHOCTH Ha OCHOBE CaMOaHan3a
Y CaMOOIICHKH.

INPEAMETHBIE PE3YJIBTATBI

10 KITIACC

[IpenMeTHble pe3yJibTaThl OCBOCHHMS Kypca «OpraHuyeckass XuMHS»
OTPaXKaroT:

cOPMHPOBAHHOCTh  TPEACTABICHUA O XUMHYECKOW  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOW KapTUHBl MHpA, POJIM XUMHHM B TMO3HAHUM SIBIICHUI



opuponbl, B (HOPMHUPOBAHMM MBIIUIEHUS W KYyJbTYyphl JIMYHOCTH, €€
(GYHKIIMOHATBHON TPAMOTHOCTH, HEOOXOIMMOM JIJIsl peIIeHHsI MPAKTUYECKUX 33124
U 9KOJIOTHYECKH 0OOCHOBAHHOTO OTHOIICHHS K CBOEMY 3/IOPOBBIO M MPHUPOIHOMN
cpene;

BIAJCHUE  CHUCTEMOM  XUMHUYECKUX  3HAHUWA, KOTOpas  BKJIIOYAET:
OCHOBOITOJIATAIOIIME TOHATHA (XMMHUYECKHH 3JIEMEHT, aToOM, 3JEKTPOHHAs
000JI0UKa aTOMa, MOJIEKYJIa, BaJICHTHOCTh, 3JIEKTPOOTPUIIATEIIBHOCTh, XUMUYECKast
CBsI3b, CTPYKTypHas (Gopmyia (pa3BEpHyTass M COKpalIEHHAs), MOJb, MOJISIpHAs
Macca, MOJIIPHBIM 00BEM, YIJIEPOJHBIN cKeneT, (yHKIHOHANbHAsA TpyIIa,
paaukan, U30Mepus, U30MEpbl, TOMOJIOTHUECKUHN P, TOMOJIOTH, YTJIEBOJOPO/IbI,
KHCIIOPOJ, U Aa30TCOJEpXkAIINE COEAMHEHHUS, MOHOMEp, MOJMMEpP, CTPYKTYpHOE
3B€HO, BHICOKOMOJIEKYJISIPHBIE COEUHEHUS); TEOPUU U 3aKOHBI (TEOpUS CTPOECHUS
oprannyeckux BemecTB A. M. ByTiepoBa, 3aKOH COXpaHEHHsI MacChl BEILLECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKUN SA3BIK XWMHH; MHUPOBO33PEHUYECKUE 3HAHUS,
JeXallue B OCHOBE NOHUMAaHUS NPUYUHHOCTH U CUCTEMHOCTH XWUMHUYECKHX
ABJICHUM, (PAKTOJIOrMYECKUE CBEIEHUS O CBOMCTBax, COCTaBe, IOJYYEHUU U
0e30MacHOM HCITOJIb30BAHUM BAXKHEHIIMX OpPraHUYECKUX BEIIECTB B OBITY H
IIPaKTUYECKOMN AESATEIBHOCTH YEJIOBEKA,;

C()OPMUPOBAHHOCTb YMEHUU BBISBIIATH XapaKTEpHbIE MPU3HAKU MOHATHUH,
yCTaHABJIMBATh UX B3aMMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOLIME MOHITHUS MpHU
OMHMCAHUM COCTaBa, CTPOCHHUS U MPEBPAIICHUN OPraHUYECKUX COETMHEHMI;

C(OPMUPOBAHHOCTh YMEHHUH HCHOJIb30BaTh XUMHUYECKYIO CUMBOJIUKY JJIs
COCTABJICHHMSI MOJIEKYJSIDHBIX W CTPYKTYPHBIX (pa3BEPHYTOH, COKpAILIEHHON)
dopMysl OpraHMYECKHX BEIIECTB U ypaBHEHUH XMMHUYECKUX pEaKLui,
U3rOTaBIMBATh MOJEIHW MOJIEKYJ OPraHMYEeCKUX BELIECTB ISl WIUIIOCTPALMUA HX
XUMHUYECKOTO U IPOCTPAHCTBEHHOTO CTPOEHUS;

c(OPMUPOBAHHOCTh YMEHHUH YyCTaHaBIUBATh MPHUHAJICKHOCTh HM3YUYEHHBIX
OpraHMYECKMX BEIIECTB IO HX COCTaBYy M CTPOCHUID K OIpPEACIEHHOMY
KJIacCy/Tpynne CoequHEHUN (yrJIeBOJOPOAbl, KHUCJIOPOA U a30TCOAEpPIKAILIUE
COCJIMHEHHUS, BBICOKOMOJIEKYJISIDHbIE COEAMHEHUS), JaBaTb WM Ha3BaHUA IO
cuctematudyeckoil HomeHknatype (IUPAC), a Takke NpUBOIUTH TPUBHAIIbHbBIE
Ha3BaHUS OTAEJIbHBIX OPraHMYECKUX BEIIECTB (ITWIEH, IMPONWIEH, alEeTUJIEH,
ATWJIEHTJIMKOJb, TIUUEPUH, (EHON, (popManblaerus, aueTanbIerua, MypaBbUHAs
KHCJIOTa, YKCYCHasl KUCJI0Ta, OJICMHOBAsI KUCIO0TA, CTEAPUHOBAs KUCIIOTA, TJIF0K03a,
bpyKTO3a, Kpaxmal, eJIJTr0JI03a, TIUIHH);

C(OPMUPOBAHHOCTh yMEHHS ONPEIENSITh BUIbl XHUMHUYECKOH CBS3U B
OpPTraHUYECKUX COCTUHEHUAX (OIMHAPHBIC U KPATHBIE);



c(OPMHPOBAHHOCTh yMEHUS TPUMEHATH TOJOXKECHUSI TEOPUU CTPOCHHUS
opranndeckux BemecTB A. M. bytiepoBa miis 00bICHEHHS 3aBUCUMOCTH CBOWCTB
BEILIECTB OT UX COCTaBa M CTPOCHMUSI; 3aKOH COXPAHEHHS MACChI BEILIECTB;

chOpMHPOBAHHOCT, ~ YMEHHMM  XapakTEepU30BaTh  COCTaB, CTPOCHHE,
bu3nueckue M XUMUYECKHE CBOMCTBA TUIWYHBIX NPEICTABUTENIECH pPa3IUYHbIX
KJIACCOB OPraHMYECKUX BEIIECTB (METaH, ATaH, ATUJIEH, MPOIMWIICH, AallCTUJICH,
Oyramuen-1,3, merunOyrtamueH-1,3, OeH307, METaHON, ITAHOJ, STUJICHTJIUKOID,
TIIMLEPUH, (PEHOJI, alleTalbJeru, MypaBbUHAsl M YKCYCHas KHUCIOTBHI, TJIOKO3a,
Kpaxmasi, IeJUTI0JI03a, aMUHOYKCYCHasl KUCIIOTa), WILTIOCTPUPOBATH TEHETUYECKYIO
CBS3b MEXIY HHUMH YpPAaBHECHHSIMU COOTBETCTBYIOIIMX XHMHUYECKHX PEAKIUN C
MCIIOJIb30BaHUEM CTPYKTYPHBIX (hOPMYJI;

c(hOpMUPOBAHHOCTh YMEHHS XapaKTEPU30BATh UCTOUHUKHU YTJIEBOIOPOIHOTO
Chipbs (HE(QTh, NPHUPOAHBIA Ta3, Yrojib), CIOCOOBI HX TMepepaboTKu W
MpPaKTUYECKOE MPUMEHEHHE MPOAYKTOB IepepadboTKH;

c(hOpMUPOBAHHOCTh YMEHUM MPOBOAUTH BBIYUCICHUS IO XHUMHUYECKUM
ypaBHEHUSIM (Macchl, 00bE€Ma, KOJUYECTBA MCXOJHOrO BEIECTBA WM MPOIYKTa
peakiuu 10 M3BECTHBIM Macce, O0BbEMY, KOJUYECTBY OJHOTO M3 HCXOMHBIX
BEII[ECTB WJIU MPOAYKTOB PEaAKIINN);

c(OpPMHPOBAHHOCTh YMEHHMI BIIAJIETh CUCTEMOM 3HAHUH OO0 OCHOBHBIX
METOJIaX HAYyYHOI'O MO3HAHUS, UCIOIb3YEMbIX B XUMUU MPU U3YUYECHHUH BEIIECTB U
XUMHUUYECKUX SIBJICHUMN (HaOJItoJeHUEe, U3MEPEHHE, SKCIIEPUMEHT, MOJICIMPOBAHHUE),
UCIIOJIb30BaTh CHUCTEMHBIE XHMUYECKHE 3HAHUS JUIsl TPUHATHS PEIICHUN B
KOHKPETHBIX JKM3HEHHBIX CHUTyallMsiX, CBS3aHHBIX C BEIIECTBAMU U HX
MIPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHUM COOTIOJATh MTpaBUJia MOJIH30BAHUS XUMUYECKON
MOCy/Iol U JTabOpaTOpHBIM O0OpPYAOBaHHMEM, a TaKXe IMpaBUiia OOpalIeHUs C
BEII[ECTBAMHU B COOTBETCTBHHM C MHCTPYKIIMSMH IO BBITIOJIHEHUIO JIA0OPATOPHBIX
XUMHUUYECKUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHHUHN IIJIAHUPOBATH M BBINOJHATH XUMHUYECKUU
AKCTIEPUMEHT (TIpeBpalleHUs] OPraHUYECKUX BEIIECTB NMPU HarpeBaHUH, OJTyYEHUE
ATUJIEHA U W3Yy4YEHHUE €ro CBOWCTB, KAUYE€CTBEHHBIC PEaKIUU OPraHUYECKUX
BEIIIECTB, JCHATypalusi OCIKOB MPU HArpEeBaHWUU, I[BETHHIC PEAKIMU OEIKOB) B
COOTBETCTBHHM C TMpaBWIaMU TEXHUKA OE30MaCHOCTH Tpu OOpalieHuu C
BEIIECTBAMU M JIaOOpPaTOPHBIM OOOpPYJIOBAaHHEM, WPEACTABISATH PpE3yJbTaThl
XUMHUUYECKOTO JKCIepUMeHTa B ¢GopMe 3alucCh YpaBHEHUU COOTBETCTBYIOIIMX
peakuuii 1 GOpMyJIUPOBATH BHIBOJIBI HA OCHOBE ATUX PE3YJIHTATOB;

c(OPMHPOBAHHOCTh yMEHUW KPUTUYECKH AHAIM3UPOBATH XHUMUUYECKYIO
uH(OpMAIUIO, TOJy4aeMyl0 U3 pa3HBIX HCTOYHUKOB (CpEICTBA MacCOBOM
uHopmaruu, UuTepHeT u apyrux);



chOPMHPOBAHHOCT, ~ YMEHHA  COONIOMATh  TpaBWjia  DKOJOTHUYECKH
I1€JIECO00Pa3HOTO TOBENCHUS B OBITY W TPYMOBOH NEITEIBHOCTH B IEIIAX
COXpaHEHHUsSI CBOETO 3JI0POBBSI M OKPY’KAIOMICH MPUPOTHON CpEeIbl, OCO3HABATH
OMACHOCTh BO3JICUCTBUSI Ha KUBbIE OPraHU3MBbl ONPENEIEHHBIX OPraHUYECKUX
BEIECTB, MOHUMasi cMbica mokaszatens [IJIK, moscHsaTe Ha mpumepax crocoObl
YMEHBIIICHUSI W TPEIOTBPAIICHUS] WX BPEAHOTO BO3JACHCTBUS HA OPTraHU3M
YEJIOBEKa;

JUIsi 00ydYaroumxcsi ¢ OTpaHUYEHHBIMH BO3MOXKHOCTSIMHU 3]I0POBbSI: YMEHUE
NPUMEHATh 3HAHHUS 00 OCHOBHBIX JOCTYIHBIX METOJAX TO3HAHUS BELIECTB U
XUMHUYECKUX SIBJICHUM;

JUISL CJENBbIX W CIa0OBHIASIIMX OOYYaloIIMXCs: YMEHHE HCIO0JIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. Bpaiins nis 3anucu XUMUYECKHUX

dbopmy.
11 KJIACC

[IpenMeTHBIe pe3yJbTaThl OCBOCHHS Kypca «OOmas M HeopraHudecKas
XAMUSD) OTPAkKaKoT:

c(hOpMUPOBAHHOCTh  MPEJCTABICHUI: O XUMHUYECKOM  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOM KapTUHBI MHpA, POJA XHMHUU B TO3HAHWM SIBICHUMN
npuposbl, B (GOPMUPOBAHWM MBINUICHUS W KyJIbTYpbl JIMYHOCTH, €&
(GyHKITMOHATBLHON TPaMOTHOCTH, HEOOXOIMMOM JIJIs pEIISHUsI MPAKTHUYSCKUX 3a1a4
U DKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 3JI0POBBIO U MPUPOIHON
cpene;

BJIAJICHUE  CHUCTEMOM  XMMHUYECKUMX  3HAHWH, KOTOpas  BKJIOYAET:
OCHOBOIIOJIATAONINE MOHATUS (XUMUYECKHH JJIEMEHT, aToM, u3oTom, S-, p-, d-
AJIEKTPOHHBIE OpPOUTANIM aTOMOB, HMOH, MOJIEKyJa, MOJb, MOJSPHBIA OO0BEM,
BAJICHTHOCTb, 3JICKTPOOTPUIATEIIBHOCTh, CTENEHb OKUCICHHS, XUMAYECKAsI CBS3b
(KOBaJIeHTHAs, MOHHAs, METAUTMYECKasi, BOJOPOJIHAS ), KPUCTATUITMYECKasl PEIIETKa,
TUIIBI  XUMHYECKUX  pPEAKIUM, PacTBOpP, IJIEKTPOJMUTHI, HEIJICKTPOJIHUTHI,
DJICKTPOJIUTUYECKAST JIUCCOLMALNSA, OKHUCIUTEIb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUYECKON peakiuu, XUMHUYECKOE€ DPaBHOBECHE); TEOPUH W 3aKOHBI (Teopus
AJIEKTPOJIUTUYECKON Auccouuanuu, nepuomuueckun 3akoH J[. M. Menneneena,
3aKOH COXPAaHCHUS MACChl BEIIECTB, 3aKOH COXPAHCHUS U MPEBPAILCHUS dYHEPTUHU
MpY XMMHUYECKUX PEaKIUAX), 3aKOHOMEPHOCTH, CHMBOJUYECKHUN SI3bIK XHMUH,
MHUPOBO33PEHYECCKUE 3HAHMS, JICKAIIME B OCHOBE IMOHUMAHWS MPUYUHHOCTH U
CUCTEMHOCTH XHMMUYECKUX SIBJICHUM, (PAKTOJOTUUECKHE CBEJICHHUS O CBOMCTBAX,
COCTaBe, MOJy4YEHUN U 0€30MMaCHOM HCTIOJB30BAaHUU BAKHEUIIIMX HEOPTaHUUECKUX
BEIIIECTB B OBITY U MIPAKTUYCCKOMN IESITEIILHOCTH YEJIOBEKA,;



c(OpPMUPOBAHHOCTh YMEHHUU BBISBIATH XapaKTEpHbIE MPU3HAKUA TMOHATHUH,
yCTaHABJIMBATh UX B3aMMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOIIME MOHITHUS MpU
ONKMCAHUH HEOPTAHMYECKUX BEIIECTB U UX MPEBPALLECHU;

c(hOpPMHPOBAHHOCTh YMEHHUI HCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIUKY IS
coctaBieHuss (OpPMYJ BEIIECTB M  YpPAaBHEHHM XMMHYECKUX  pPEaAKIUH,
cucremarnyeckyro HomeHknarypy (IUPAC) u TpuBuanbHble Ha3BaHUs OTACIBHBIX
HEOPraHWYECKUX BEUIECTB (yrapHblid Tra3, YIJIEKHCIbIM ra3, aMMHakK, rameéHas
U3BECTh, HeTallEéHasl U3BECTh, MUThEBAS CO/IA, MUPUT U JIpyTHE);

c(hOpMHPOBAHHOCTh YMEHUMN OIpPEACNATh BAJCHTHOCTh U CTENEHb OKUCIICHUS
XUMUYECKUX DJIEMEHTOB B COCAMHEHUSAX PA3IIMYHOrO COCTaBa, BUJ XHUMHUYECKOU
CBS3M (KOBaJEHTHAs, MOHHAs, METAJNINYECKasl, BOJOPOJHAs) B COEAUHEHUSAX, THI
KPUCTAJUIMYECKONW PEIIETKH KOHKPETHOrO BEIIecTBa (aTOMHAas, MOJIEKYJIsIpHas,
VOHHAsl, METAJUIMYECKAs ), XapakTep cpelbl B BOAHBIX pacTBOpPaxX HEOPTraHUYECKUX
COCIUHECHUM;

c(OpMHPOBAHHOCTh yMEHUI yCTaHaBJIUBATh NPUHAIIIEKHOCTb
HEOPTraHWYECKUX BEIIECTB IO MX COCTaBYy K ONpPEAEIEHHOMY Kiaccy/Tpynie
COEJIMHEHU (IPOCThIEC BEIIECTBA — METAUIBl U HEMETAILJIbl, OKCUIbl, OCHOBaHMUS,
KHUCIIOThI, aM(pOTEpHBIE TUAPOKCUBI, COJIH);

c(OpMUPOBAHHOCTh YMEHUH PACKPBIBATh CMBICII IEPUOIUYECKOTO 3aKoHa [,
W. MenaeneeBa u JEMOHCTPUPOBATH €M0 CUCTEMATU3UPYIOIIYI0, O0BSICHUTEIbHYIO
Y IPOTHOCTHYECKYIO (PYHKILIUU;

C()OPMUPOBAHHOCTh YMEHHM XapaKTepU30BaTh 3JEKTPOHHOE CTPOCHHUE
aTOMOB XUMHWYECKHX 3JeMeHTOB |—4 mnepuonos Ileproanueckoil cHUCTEMBI
xumuueckux snaemenToB JI. M. MenneneeBa, MCIONb3ys HOHATHA «S-, P-, d-
AIIEKTPOHHBIE opOuTanmy, «9HEpPreTUYeCcKue YPOBHI, OOBSCHSTH
3aKOHOMEPHOCTH M3MEHEHHS] CBOMCTB XMMHMUYECKHX JIEMEHTOB U MX COEAUHEHUN
10 nepuoaaM u rpynnam llepuoauueckon cucTeMbl XUMHAYECKUX 3i1eMeHTOB J]. U.
Menpaeneena;

c(OPMHPOBAHHOCTh YMEHUW  XapaKTepu3oBaTh (OMHUCHIBATh)  OOIIME
XUMUYECKHE CBOMCTBA HEOPraHMYECKUX  BEIIECTB  Pa3JIMYHBIX  KJIACCOB,
NOATBEPKIATh CYIIECTBOBAHUE T'€HETHUYECKOW CBA3M MEXAY HEOPraHMYEeCKUMU
BEILECTBAMH C [TOMOILbIO YPABHEHHI COOTBETCTBYIOINX XUMUYECKUX PEAKLIN;

c(OPMUPOBAHHOCTh YMEHHS KJIaCCU(DUUIUPOBATh XUMHUECKHE PEAKIUH 10
pa3IMYHBIM TMpPHU3HAKAM (YUCIY U COCTaBYy pPEArupyroluX BEHIECTB, TEILIOBOMY
s dexTy peakuuu, U3MEHEHHUIO CTEIEHEW OKUCIICHHS 3JIEMEHTOB, 0OpPaTUMOCTH
pEeaKlNK, YYaCTHIO KaTaau3aTropa);

c(OPMUPOBAHHOCTh YMEHHUI COCTaBISATh YPABHEHUS PEAKIMHA Pa3IUYHBIX
TUIIOB, TIOJTHBIE U COKpAILIEHHBIE YPABHEHUSI PEAKIMI HOHHOTO OOMEHa, YUUThIBas
YCJOBUS, IIPU KOTOPBIX ATH PEAKLIMU UAYT J0 KOHUA;



c(OpPMUPOBAHHOCTh YMEHUI MPOBOJUTH PEAKIMH, IOATBEPKAAIOIINE
KAUECTBEHHBI COCTaB pPa3jJUYHbIX HEOPraHMYECKUX BEIIECTB, PACIIO3HABATH
OTIBITHBIM IYTEM HOHBI, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPaX HEOPraHMYECKUX
BEIIECTB;

chOpPMHPOBAHHOCTh YMEHHMM  pacCKpbhIBaTh CYIIHOCTh  OKHCIHUTEIBHO-
BOCCTAHOBUTEJIBHBIX PEAKIUN MOCPEICTBOM COCTaBJICHMSI 3JIEKTPOHHOTO OasiaHca
ITUX PEaKLINM;

c(hOpPMHPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOM
peakIMu OT Pa3IuvHbIX (AKTOPOB; XapaKTep CMEUIEHUSI XUMUYECKOTO PaBHOBECHS
B 3aBUCMMOCTH OT BHeIIHero Bo3aencTus (nmpunuui Jle [larense);

c(OPMHPOBAHHOCTh YMEHUN XapaKTEpU30BaTh XUMUYECKHE IIPOLECCHI,
JeXalllie B OCHOBE MPOMBIIIJIEHHOTO MOJYYEHHs] CEPHOM KHUCIIOThI, aMMHaka, a
Takke CPOPMUPOBAHHOCTH NPEICTABICHUNA 00 OOIMX HAyYHBIX MPUHIUINAX U
HKOJIOTUYECKUX MPOOIEMaX XUMUYECKOTO MPOU3BOJICTBA;

c(OPMHPOBAHHOCTh YMEHUI NPOBOJAUTH BBIYKMCIECHUS C HCIOJIb30BAHUEM
MOHATHUSL «MaccoBasi 10Js1 BEIIECTBA B PAcTBOPE», OOBEMHBIX OTHOUIEHUH Ta30B
IIPU XUMHYECKUX PEAKIUSAX, MACChl BEIIECTBA WM 00bEMA ra30B MO U3BECTHOMY
KOJIMYECTBY BELIECTBA, Macce WM OO0BEMY OJIHOTO M3 yYaCTBYIOUIMX B peakLUu
BELIECTB, TEIJIOBOrO 3((eKkTa peakuy Ha OCHOBE 3aKOHOB COXPAHEHMsI MacChl
BEILECTB, IPEBPAILECHUS U COXPAHEHUS SHEPIHH;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MTpaBUiia MOJIHb30BAHUS XUMUYECKON
MOCYJIOM W JTabOpaTOPHBIM OOOpPYJOBaHUEM, a TaKXKe MpaBuiia OOpaIeHUs C
BELIECTBAMH B COOTBETCTBMM C MHCTPYKUHUSMHU IO BBIIOJHEHHUIO J1aOOPATOPHBIX
XUMUYECKUX OIBITOB;

c(OpMUPOBAHHOCTh YMEHHH TMJIAHUPOBATh M BBITIOIHATH XUMHUYECKUH
HKCIIEPUMEHT (pa3jioKEeHUEe MEepPOKCUIa BOAOPOJa B MPUCYTCTBUU KaTalld3aTopa,
ONpPENENICHUE CpEeApl pPacTBOPOB BEIIECTB C IMOMOLIBIO  YHUBEPCAIBHOIO
WHUKATOPA, BIMSHUE PA3IUYHBIX (PaKTOPOB HA CKOPOCTh XMMHUYECKON PEaKIUH,
peaklud MOHHOrO OOMEHA, KayeCTBEHHbIE pEaKIMU Ha Cyiab(aT-, KapOoHaT- U
XJIOPU/I-aHUOHBI, HA KaTHOH aMMOHMS, PEIIEHHUE SKCIEPUMEHTAIbHBIX 3a7a4 I10
TeMaMm «Metamey U «Hemeramib») B COOTBETCTBHM C MPAaBWIAMH TEXHUKU
0e30macHOCTH TIPU OOpAIIEHNUU C BEIIECTBAMHU M JIAOOPATOPHBIM 000pYIOBaHUEM,
OPEJCTaBIsATh PE3yJIbTaThl XUMHYECKOIO SKCIepuMeHTa B Qopme 3amucu
YpaBHEHUN COOTBETCTBYIOLIMX peakiuil U (HOpMyIUpOBaTh BBIBOJLI HA OCHOBE
ATUX PE3YJIbTATOB;

C(OPMUPOBAHHOCTh YMEHUN KPUTHUYECKH aHAIM3UPOBATH XUMUYECKYIO
uHGOpMaIMIO, TOMYyYaeMyl0 M3 Ppa3HbIX MCTOYHHUKOB (CpEICTBa MAacCOBOM
KOMMYyHUKaruu, HTepHeT 1 ApyTrux);



chOPMHPOBAHHOCT, ~ YMEHHA  COONIOMATh  TpaBWjia  DKOJOTHUYECKH
I1€JIECO00Pa3HOTO TOBENCHUS B OBITY W TPYMOBOH NEITEIBHOCTH B IEIIAX
COXPaHEHHUsSI CBOETO 370POBbsl M OKPY’KAIOLIEH MPUPOTHON Cpenbl, OCO3HABaTh
OIMaCHOCTH BO3/ICHCTBUS HA JKUBBIC OPTaHU3MBI OMPEICIEHHBIX BEIIECTB, TOHINMAsI
cmbicn mokasarens [I/IK, mosicHAT, Ha TpuMepax CHocOoObl YMEHBIICHUS W
IPEIOTBPAICHHS HX BPEIHOTO BO3JICHCTBHS HA OPTaHHU3M UYEIIOBEKa,

JUISE O0YYaIONIMXCsS ¢ OIPAaHUYCHHBIMH BO3MOKHOCTSIMH 37I0POBBS: YMCHHE
NPUMEHATHh 3HaHUS OO0 OCHOBHBIX JOCTYMHBIX METOJAX IMO3HAHUS BEIIECTB U
XUMHYECKUX SIBJICHUIA;

JUIS  CJICTIBIX H  CJIA0OBHUIANIMX OOYYalONIMXCSA: YMEHHE HCIIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy o0o3HaueHui JI. Bpaiins nis 3anucu XUMUYECKHUX

dbopmyi.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HaumMeHoBaHUe pa3iesioB U TEM (audposbie)
Ne n/m P Konrpoabusie IIpakTuueckue bp
NPorpamMmMbl Bcero o0pa3oBaTejibHbIE
padoThI padoTbI
pecypcbl
Paspnen 1. Teopernueckue 0CHOBbI OPraHM4YeCKOM XUMHH
[Ipeamer opranndeckoit xumuu. Teopust Poccuiickas
11 CTPOEHHSI OPTAHNYECKUX COEAUHEHUN A. 3 0 0 3JICKTPOHHA IIKOJIA
M. bytneposa http://chemistry.narod.ru
Uroro no pazgeny 3
Paspnen 2. Yriesoaopoanbt
http://school-
2.1 [IpenenpHBIC YTIIEBOIOPOIBI — AJTKAHBI 2 0 0 collection.edu.ru
HenpenenpHbIe yIiIeBOIOPOALI: AJIKCHEI htp:/Jurok. 1sept.u
2.2 P Y PORL: ’ 6 0 1 http://school-
aJIKa/IueHbI, aJTKUHBI i
collection.edu.ru
http://ru.m.wikipedia.org
2.3 ApoMaTHYECKHE YTIIEBOIOPOIBI 2 0 0 http://www.xumuk.ru
[IpupoaHbIe HCTOYHUKH YTIIEBOJIOPOAOB U
24 PHpoA y AOPOZA 3 1 0 http://www.yaklass.ru
UX TepepadoTKa
Hroro mo pazneny 13
Paznen 3. Kuciopoacoaepskamnue oprannyeckue coeIuHeHust
http://uchi.ru
3.1 Cruptel. deHon 3 0 0
p http://urok.1sept.ru
3.2 Anpaerunpl. KapOOHOBBIE KUCITOTHI. 7 0 1 http://nsportal.ru




‘ CrnoxHble 3¢upbl

http://rosuchebnik.ru

3.3 ‘ VrieBoasl 3
Htoro no pazneny 13
Pasnen 4. AzoTconepxkaiine opraHudecKkue coeIMHeHUus

4.1 " Ammnbi. AMHHOKHCTOTHL. Berkn 3 ‘ http://experiment.tdu.ru
Hroro o pazneny 3
Paspnen 5. BeicOKOMOJIEKY I PHBIE COCUHEHUSA

5.1 ‘ [Tnactmaccer. Kayayku. Bomokna 2 http://www.xumuk.ru
HWroro no pazneny 2
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34




11 KVIACC

KoumnuecTBo yacos DJIeKTPOHHbIE
HaumeHnoBaHue pa3aesioB U TeM uu¢pposbIe
Ne ni/m P Kourpoubnbie IIpakTuyeckue (mupp )
NPOrpamMMmsbl Bcero o0pa3oBaTe/IbHbIE
padoTbI padoTbI
pecypcsl
Pasnen 1. TeopeTnueckue 0OCHOBBI XUMUM
Crpoenue atoMoB. [lepunonndeckuii 3aKoH
1.1 u Ileproanueckas cucteMa XUMHUYECKHX 3 0 0 WWW.Prosv.ru
anemenToB /1. . Menaeneena
Crpoenue BemecTBa. MHOrooOpasue
1.2 P B P 4 0 0 https://resh.edu.ru
BELIECTB
http://school-
1.3 XUMUYECKHE peakluu 6 1 1 collection.edu.ru
https://resh.edu.,ru
Hroro 1o pazneny 13
Pa3neu 2. Heoprannyeckasi xumust
www.elementy.ru
2.1 Mertaibl 6 0 1 http://school-
collection.edu.ru
www.elementy,ru
2.2 Hemeranmst 9 1 1 http://scool-
collection.edu.ru
CBsi3b HEOPraHUYECKUX U OPraHUYECKUX
2.3 P P 2 0 0 http://xumuk.ru
BEILIECTB
Hroro no pazneny 17

Pa3pen 3. XumMus u :Ku3Hb




3.1 XuUMHUSA U )KU3HD

Uroro no pazgeny

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34

0

http://urok.1 sept.ru




HOYPOYHOE IINTAHUPOBAHMUE

10 KUIACC
Kosaun4vecTBo 4yacoB
Ne Hara DJIeKTpPOHHbIe U (pPOBbIE
Tema ypoka Konrtposabubie IlpakTHueckue
n/n Bcero H3y4eHusi  oOpa3oBaTeJbHBIC PeCypPChl
padoTbl padoThI
[Ipeamer opraHu4ecKoi XUMUH, https://academy-

1 €€ BOBHUKHOBEHUE, PAa3BUTHE U 1 0 0 content.apkpro.ru/lesson/a9f3d191-
3HAYEHUE 5sele-4e24-ac02-efb16fa49f6a
Teopus cTpoeHUsE OPraHUuYECKUX https://academy-

2 coequHenuilt A. M. bytneposa, 1 0 0 content.apkpro.ru/lesson/c935a58c-
€6 OCHOBHBIE IMOJIOKEHUSI ab0c-4¢59-9dcf-20517ae4h52¢
[IpencraBnenue o
KJIacCCU(UKALUN OPTraHUYECKUX
Bewects. Homenkiiatypa https://academy-

3 1 0 0 content.apkpro.ru/lesson/726ee099-
(cncrematiieckas) u ela9-410f-b8he-b4ch589aeadl
TPUBHUAJIBHBIC HA3BAHU A
OpraHn4CcCKuUX BCIICCTB
AJIKaHBI: COCTaB M CTPOCHHUE hitps://academy-

4 . ’ 1 0 0 content.apkpro.ru/lesson/258ddc06-
FOMOTOTIHCCKHH pAA ec23-473c-h3d7-ed82fcaddd02
Mertan u 3TaH — OpocTeuIIre https://acadenmy-

5 1 0 0 content.apkpro.ru/lesson/258ddc06-
TPEACTABUTCIH ATKAHOB ec23-473¢-h3d7-ed82fcaddd02
AJIKEHBI: COCTaB U CTPOEHHUE https://academy-

6 . ’ 1 0 0 content.apkpro.ru/lesson/4038171e-
cponctsa 4158-4bdl-ae98-18dclefb9399

7 JTHICH I IPOIILICH — 1 0 0 http://lesson.edu.ru/04/10

HpOCTCﬁHIHC npeaACTaBUTCIIN




AJIKCHOB

[IpaxTnueckas padora Ne 1.

https://academy-

8 «ITonmydenue sTuneHa u content.apkpro.ru/lesson/53cd2379-
HW3Y4YECHHE €T0 CBOWICTB» 2a45-43bl-9f67-7ebedaf03ce0
Ankanuensl. byraauen-1,3 u

erunoyraauen-1,3. [Tonyyenue

9 METIIIDYTHCH AyHeH https://lesson.edu.ru/04/10
CHUHTCTHUYCCKOI'O Kayqua nu
PE3UHBI
AJNKHUHBIL: cOCTaB U 0COOEHHOCTH
CTPOCHUS, TOMOJIOTHYECKHI .

10 TPOGHI, TOMO mqu KIEH pax https://lesson.edu.ru/04/10
AneTniieH — MnpocTenInn
HpC)ICTaBI/ITeJ'II) AJIKUHOB
BrrunciieHusa no ypaBHEHUIO https://academy-

11 N yp content.apkpro.ru/lesson/7dada027-
XUMHIHCCKOM peaKiiiv 8448-418f-b416-fhaledd4ab6d
ApeHbl: OEH30IT ¥ TOIYOI https://academy-

12 Tp ' yor. content.apkpro.ru/lesson/d86d7d00-

OKCHYHOCTR apCHOB dsh4-491d-aded-c3ddal9feef4
I'enerudeckast cBs3b

13 YHIEBOIOPOOB, https://lesson.edu.ru/04/10
an/IHa,unencame K paSJII/I‘-IHLIM
KJaccaM
[IpupoHbIE HICTOYHUKHT
YIJIEBOAOPOJOB: MPUPOIHBIN a3

14 Y TIONyTHBIE HE(TAHBIC Ta3bl, https://lesson.edu.ru/04/10
HE(PTH U IPOAYKTHI €€
nepepadboTKu
IIpupo € UCTO

15 PHPOZIHBIE HETOHHHIH https://lesson.edu.ru/04/10

YIJIEBOJOPOJOB: IPUPOJHBIN ra3




U TIOITyTHBIE HE(TSHBIE T'a3bl,
HEPTHh U IPOTYKTHI €€
nepepadboTKu

KonTtponbHast pabota no pazueny

16 https://lesson.edu.ru/04/10
«YTIIEBOIOPOIBD»

[IpenenbHbIE OMHOATOMHBIE https://academy-

17 CHUPTHI: METAHOJI U 3TAHOJL. content.apkpro.ru/lesson/5439cl8b-
Bonopoanas cBsa3b 7440-4b6f-bf84-c04fa4d71694f
MHOroaToMHBIE CITUPTHI: https://academy-

18 TR content.apkpro.ru/lesson/461aa9c8-
YTHJICHTTKOJE M [IHLICPHH cOef-4827-a8e5-d12a0bedc826
DEHOI: CTPOCHUE MOJIEKYJIBI, https://academy-

19 ¢bu3znyecKkrue 1 XuMHYeCK1e content.apkpro.ru/lesson/649883h8-
CBOMCTBA, IPUMEHEHUE 7¢5f-4f16-896¢-10a2278b08fl

https://academy-
An :

20 PACTHIET q)(?;Manbﬂemn " content.apkpro.ru/lesson/8664b319-
AlCTATBCTH]. ALCTOH 0ba3-4945-b076-ch7ae5858b90
OIHOOCHOBHBIE MPEJIETbHbBIC https://academy-

21 KapOOHOBBIE KUCIIOTHI: content.apkpro.ru/lesson/b4feaa04-
MypaBbHHAsA U YKCYCHas 3438-4b57-a3ec-ba0f9fe63c0d
[TpakTuueckas padora Ne 2. https://academy-

22 «CBolicTBa pacTBOpa YKCYCHOM content.apkpro.ru/lesson/9834d408-
KHCIIOTEDY 386d-444a-8dc3-7efba8h98cdb
CreapuHoBas U 0JICMHOBAsI

23 KHUCJIOTBI, KaK MPEJACTaBUTEIH https://lesson.edu.ru/04/10
BBICIIIAX KapOOHOBBIX KHCJIOT
Mpb1a KaK COJIM BBICIINX

24 KapOOHOBBIX KHCIIOT, HX https://lesson.edu.ru/04/10

MOIOIIeE NEUCTBUE




CrnoxHble 3(upbl Kak
MIPOU3BOIHBIE KapOOHOBBIX

https://academy-

25 I content.apkpro.ru/lesson/71ac43f2-
KHEIOT. & HAPOTIHS CHOMHR a004-4945-a0eb-le59cd5f4df
3¢upoB
JKupbl: TUOpOINA3, IPUMEHEHHUE https://academy-

26 5 ppL: THIP - TP ’ content.apkpro.ru/lesson/71ac43f2-

HOJIOTHYECKAs POJIb )KUPOB A004-4945
VrneBoasl: cocTas,
kinaccudukanus. Baxneitmne https://academy-

27 & .' content.apkpro.ru/lesson/709ce43a-
TpCAICTABUTCIIH. TTHFOKO3a, deb6-4281-963b-01d2e212d4d0
dbpykTo3a, caxapo3a
K

28 PaxMail 1 HEIO03a Kak https://lesson.edu.ru/04/10
IIPUPOJHBIE TTOJITUMEPBI
KonTtpomnbHast pabota 1o pasueny

29 «Kucnopoaconepxaiuune https://lesson.edu.ru/04/10
OpPraHUYECKUE COCITUHCHHSY

https://academy-
30 AMUHBI: METWJIAMUH U aHWINH content.apkpro.ru/lesson/0c608a59-
4c69-4481-839e-9205f201b73e
AMUHOKHUCIIOTHI KaK
am(oTepHbIe OPraHNYECKue https://academy-

31 p p 5 content.apkpro.ru/lesson/c2f2f3d7-
COCAMHEHILA, X DHOTOTHHCCROE 43dl-4873-ace0-78eca6009628
3gauenue. [lenTuanl
benku kak npupoHbIe https://academy-

32 BBICOKOMOJIEKYJISIPHBIE content.apkpro.ru/lesson/c2f2f3d7-
COCTMHEHUSI 43d1-4873-ace0-78eca6009628
OCHOBHBIE TTOHATUSA XUMUU

33 BBICOKOMOJICKYJIIPHBIX https://lesson.edu.ru/04/10

COE€IUHEHUN




OcCHOBHBIC METOJIBI CHHTE3a
34 BBICOKOMOJIEKYIIAPHBIX
coequHeHni. [ImacTMaccsr,

Kay4dyKH, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

34

https://lesson.edu.ru/04/10




11 KVIACC

Ne
n/n

Tema ypoka

KoJgnuyecTBo yacoB

KonrpoJuabubie
Bcero P
padoThI

IIpakTHYeckue
padoTbI

JlaTa
U3y4yeHus

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTejbHbIE

pecypchbl

XUMHYECKUH JIEMEHT. ATOM. DJIEKTPOHHAS
KOH(UTypaius aToMoB

[Tepuonnueckuii 3akoH u [leprnonnueckas
cHCTEeMa XUMHUYEeCKHX 3yeMeHToB [[. 1.
MenpeneeBa, X CBSI3b C COBPEMEHHOU
TEOPHUEN CTPOEHUS aTOMOB

3aKOHOMEPHOCTU U3MEHEHUSI CBOWCTB
XHUMHYECKHUX 3JIEMEHTOB M UX COCOUHEHHH I10
rpyIIaM U NepuojaaM. 3HaueHUE
MIEPUOINUECKOTO 3aKOHA U CUCTEMBI
xuMudeckux dyementoB .. Menaeneena B
Pa3BUTHHU HAYKH

CrpoeHue BeniecTBa. XuMuieckas cBs3b, €€
BU/Ibl; MEXaHU3MbI 00pa30BaHuUs
KOBAJIEHTHOM CBsI3U. BojgopoaHas cBs3b

BasieHTHOCTB. DIIEKTPOOTPULIATETLHOCTD.
CreneHb okucieHus. Bemlectsa
MOJIEKYJISIPHOTO U HEMOJIEKYJIIPHOTO
CTpOCHUS

[TonsiTHE O AMCTIEPCHBIX CUCTEMAX.
HctruHHbBIE U KOJUIOUAHBIE PACTBOPHI.
MaccoBas 10J14 BelllecTBa B pacTBope




10

Knaccudukanus u HoMeHKIaTypa
HEOPraHWYECKUX coenHeHni. [ eneTnueckas
CBSI3b HEOPTaHMYECKUX BEILIECTB, PA3JTUYHBIX
KJIacCOB

Knaccugukanus XuMHUecKuX peakluii B
HEOPraHUYeCKOM U OPraHMYecKOl XUMHUU.
3aKOH COXpaHEHHS MacChl BEILIECTB; 3aKOH
COXpaHEHHUS U TPEBPAIICHUS SHEPTUH TIPH
XUMHAYECKHUX PEaKIUIX

Ckopoctb peakuuu. OOpaTUMbIe peaKIiy.
XHUMHYECKOE paBHOBECUE

[TpakTrueckas padota Ne 1. «Bnusiaue

pa3nuYHbIX (PAKTOPOB HA CKOPOCTh
XMUMHUYECKON peaKkiium»

11

DJIeKTpoJIMTHYECKas auccoruanus. [lonstue
0 BoJIOpoiHOM Tokazarene (PH) pactBopa.
Peakiiuu nonHoro oomeHa. I'maponu3
opraHqucxnx n HGOpF AHNYCCKHUX BCIIICCTB

12

OKHUCIINTENEHO-BOCCTAHOBUTEIILHBIC
peakmuu. [lonsTHE 00 2MIEKTpOIIN3E
pacIIaBoB M paCTBOPOB COJIEH

13

KonTponbHas paboTa mo pazueny
«TeopeTryeckre OCHOBBI XUMHI

14

Merautbl, ux nosioxenue B [lepuoanueckoii
crCcTeMe XMMHUYECKUX 31eMeHToB /J[. 1.
MenieneeBa 1 0COOEHHOCTH CTPOCHUS
aToMoB. OOmHMe Gu3ndecKue CBOWCTBA
METaJUIOB




15

16

CniaBbl METaLIOB. DJIEKTPOXUMUYECKUN P
HaIlpsHKEHNH METaJUIOB

XUMHUYECKUE CBOMCTBA BAXKHENUIITNX

METaJJIOB (HATPUA, Kaluil, KalblUi, MarHuH,
ATFOMUHHNA) U UX COCTUHEHUI

17

XHMMHYECKUE CBOMCTBA XpOMa, MEAU U UX
COCIUHEHUN

18

19

20

XUMHUUYeCKHe CBOMCTBA ITUHKA, KeJIe3a U X
COCTMHEHUN

ITpakTuyeckas padora Ne 2. "Pemenune
9KCIIEPUMEHTAIBHBIX 3a7a4 110 TEME
«Meramaben"

Hemerammsl, ux moioxeHne B
[lepuonuueckoil cucteMe XUMHYECKUX
anemeHToB /1. . Meneneena u
0COOEHHOCTH CTPOCHHSI aTOMOB

21

®u3nyecKue CBOMCTBAa HEMETAIIOB.
ANnoTponus HeMETaJUIOB (Ha IpUMeEpe
KHCIIOpo/ia, cephl, hocdopa u yriiepoaa)

22

XHUMHUYECKUE CBOMCTBA TaJIOT€HOB, CEPhl U UX
COETUHEHUN

23

XuMHUYECKue CBOMCTBA a30Ta, pocodpa u ux
COCIMHEHU I

24

25

XUMHUYECKUE CBOMCTBA yTiiepoaa, KPEMHUS U
HUX COeOUHEHUN

[IpumeHeHne BaXKHEUIIINX HEMETAIUIOB U UX
COETUHEHUN

26

O06001IeHYE ¥ CUCTEMATH3ALMU 3HAHUMN 1O




Teme «HemeTamney. Beruuciaenus mo
YPAaBHCHUAM XUMHWYCCKUX peaKHI/Iﬁ n
TECPMOXUMHUYCCKUC pacqéTm

ITpakTruyeckas pabora Ne 3. «Pemenue

27 AKCIIEPUMEHTANBHBIX 33724 0 TeMe 1
"HemeTtanab"»

08 KonTpomnpHas padora mo Temam «MeTaribh 1
u «HemeTambn

29 Heopraawueckne u OpraHnYECKUe KUCTOTBI. 1
Heopraawueckne u opraHndecKue OCHOBAHUS
AmdoTepHbIe HEOPraHUYECKUE U

30 opranuueckue coequHenus. ['enernueckas 1
CBSI3b HCOPTaHUYECKHX U OPTaHUICCKUX
BEIIIECTB
Poib XxuMuH B 00€CIIEUEHUH SKOJIOTHYECKOM,

31 JHEPreTHYECKOHN U MUIIEBOW 0€30MacCHOCTH, 1
Pa3BUTUU MEAUIIMHBI
[Ipeacranenus: 00 0OMKUX HAYYHBIX

32 IIPUHLIMIIAX IPOMBILIUIEHHOTO MOIYYEHUS 1
Ba)KHEHIIIHX BEILIECTB

33 YenmoBeK B MUPE BEIISCTB M MATCPHAIIOB

34 XuMHS U 3I0pOBBE YEIOBEKA

OBILIEE KOJIMYECTBO YACOB I10 34

I[TPOT'PAMME




YYEBHO-METO/IMYECKOE OBECIIEYUEHUE OBPA30BATEJIBLHOI'O
MPOIIECCA
OBSI3ATEJBHBIE YYEBHBIE MATEPHAJIBI JIUIS YUEHUKA

O.C. T'abpuensu, N.I'. Octopoymos, C.A. CnaakoB Xumus 10 kinacc bazoBbiii
y4eOHUK, u3aaTeabLcTBO MunnpocsenieHue, 2023 r.

METOINYECKHUE MATEPHUAJIBI IS YYUTEJIA

N.N. Hosommnckuii , H.C. HoBommHckast ['oToBuMcs k Equnomy
rocyJIapCTBEHHOMY 3K3aMeHy. YueOHoe rnmocooue ais 10-11 kmaccos .

N.I". Xomuenko Pemenue 3amau no xumun -MockBa:PUA Hogas Bonna, 2021 1.
E.B. Kpbimunosuy, B.A. MocTtoBbix Xumusi. Harnsigaelil CripaBOYHUK IS
noarotoBku k OI'D u EI'D. Mockpa: OKCMO, 2021 r.

O.C. T'abpuensn, U.I'. Octpoymos, C.A. CnaakoB Xumus 10 kinacc ba3zoBbiit
y4eOHUK, u3aaTearcTBO MunnpocserieHue, 2023 r

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHN
HUHTEPHET

http://school-collection.edu.ru
https://urok.1sept.ru
http://pedsovet.org/
http://www.uroki.net/-UROKI.NET
https://rosuchebnik.ru
https://infourok.ru
https://nsportal.ru



