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IMNOACHUTEJIBHASA 3AIIMCKA

[lporpaMmmMa 1o XuUMHM Ha YpOBHE cpeaHero oOimero o6pa3oBaHus
pa3zpaborana Ha ocHoBe DemepanbHOro 3akoHa ot 29.12.2012 Ne 273-P3 «O06
obpazoBanuu B Poccuiickoit denepanuny», TpedoBaHUi K pe3yabTaTaM OCBOCHUS
denepanbHOl 00pa3oBaTEIbLHON IPOrpaMMbl  CpeaHero obuiero oOpa3oBaHUs
(®OII  COO), mpexacraBiaeHHblXx B DenepallbHOM  TOCYJapCTBEHHOM
oOpazoBarenpHoM ctangapre COO, ¢ yuérom KoHuenmuu mnpenojgaBaHus
yuebHoro mnpeamera «XuMus» B 00pa3oBaTElIbHBIX oOpraHusanusx Poccuiickoi
Genepauyy, peanu3yloOmUX OCHOBHBIE 00pa3oBaTeNbHBIE MPOrpaMMBI, |
OCHOBHBIX TIOJIOkKeHUN «CTpaTeruu pa3BUTUS BOCHHUTaHMS B PoccHiickoit
®Oenepaunu Ha nepuox 1o 2025 roxa» (Pacnopsikenue [IpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOAX0/0B K pa3paboTKe MpPOrpamMMbl 10 XUMHH, K OINpPEACICHHUIO
oOmelt cTtpareruu 00yueHHUsl, BOCIUTAHUS U pa3BUTHUS 00y4YalOMIMXCs CPEeICTBAMU
yuebHoro npeamera «Xumus» aisa 10—-11 kinaccoB Ha 0a30BOM ypOBHE COCTaBHIIU
koHuentyanbHubie nonoxeHuss GPI'OC COO o B3aumMo0OyCIOBIEHHOCTH LEJEH,
co/iepaHus, pPe3yJIbTaToB O0y4YeHUss U TPeOOBAHMM K YPOBHIO IOJAIOTOBKH
BBIITYCKHUKOB.

XUMHYECKOE oOpa3oBaHHUe, 10JIy4aeMoe BBIITYCKHUKAMH
0011e00pa3oBaTeIbHOM  OpraHu3aluu, SBJSCTCS. HEOTHEMJIEMOM 4YacThio HMX
oOpazoBaHHOCTH. OHO CIYXHUT 3aBEpLIAIOLIMM JTAllOM peaju3alid  Ha
COOTBETCTBYIOILIEM €My ©0a30BOM YpPOBHE KJIFOUYEBBIX LEHHOCTEH, MPHCYIINX
[IEJIOCTHOM CHUCTEME XHMHUYECKOro 00pa3oBaHMsA. OTH LEHHOCTH KacaroTCs
MIO3HAHHUS 3aKOHOB IPUPOALI, (OPMUPOBAHUS MUPOBO33PEHUS U OOIICH KyJIbTYpHI
4elloBeKa, a TaKKe OJKOJOTHYECKHM OOOCHOBAHHOIO OTHOILIEHUS K CBOEMY
3J0pOBbI0 U NpUpPOAHOU cpene. Peanmsyercs Xxumudeckoe 0Opa3oBaHHE
oOyyJaromuxcsi Ha ypoBHE cpeHero obmiero odpa3oBaHus CpeCTBAaMH y4eOHOTO
npeaMera «XuMHUsS», COJIEp)KaHUE M TOCTPOCHHE KOTOPOro ONpEe/IeNieHbl B
nporpaMMme MO XUMHHM C y4€TOM CrneuM(pUKH HAyKH XUMHH, €€ 3Ha4YeHHs B
MO3HAHUU TIPUPOABI U B MATEPHAILHOM KU3HMU 0OIIEeCcTBa, a TaKXKe C YYETOM
o0mMX 1ened W TPHUHIMIOB, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSHUE
CHUCTEMBI cpefiHero obuero oobpazosanus B Poccuiickoit ®denepanuu.

XUMHUSI KaK DJIEMEHT CUCTEMbl €CTECTBEHHBIX HAayK UIPaeT 0COOyH poib B
COBPEMEHHOM LMBWIN3AIMH, B CO3/JaHUM HOBOM 0a3bl MaTepUanbHON KYJIbTYPBHI.
Ona BHOCUT CBOHM BKJIaJ B (POPMUPOBAHUE PALIMOHAIILHOTO HAyYHOTO MbIILICHUS,
B CO3/laHUE 1[EJOCTHOTO TPEJCTABICHUs 00 OKPYKAIOIIEeM MHpE Kak O €IUHCTBE
IPUPOJIBI U YelloBeKa, KoTtopoe (opMmupyeTcs B XUMHHM Ha OCHOBE MOHUMaHUS
BEIIECTBEHHOTO COCTaBa OKPY’KAOIIEI0 MHUPA, OCO3HAHUS B3aWMOCBS3H MEXIY
CTPOCHUEM BEIIIECTB, UX CBOMCTBAMU U BO3ZMOKHBIMH 00JIaCTSIMU TIPUMEHECHHUS.



Tecno B3aumoeHCTBYS C APYTUMH €CTECTBEHHBIMHU HayKaMH, XUMUsS cTajla
HEOTHEMJIEMOM YaCThI0O MHUPOBOM KYJIBTYPbI, HEOOXOUMBIM YCIIOBUEM YCIIEIIHOTO
Tpyda W JKM3HU Kaxaoro uneHa oOmiectBa. CoBpeMeHHas XUMHSA KaK Hayka
co3ujarenbHasi, KaKk HayKa BBICOKMX TEXHOJOTHM HalpaBlieHa Ha peuieHue
r100anbHbIX MOPOOJIEM YCTOMYMBOIO pa3BUTHS 4YEJIOBEYECTBA — CHIPHEBO,
YHEPreTUYECKOM, MUIIEBOM, IKOJIOTHYECKON 0€30MacCHOCTU U OXPaHbl 3710POBBSI.

B coorBercTBUM ¢ OOIMMHU UEISIMH M TPUHLIUIAMH CPEIHEro oO0uIero
oOpasoBanus coaepkanue npeamera «Xumus» (10—-11 kmaccel, 6a30BbI YpPOBEHB
U3YYCHHUS) OPUECHTHPOBAHO NMPEUMYILIECTBEHHO Ha OOIIEKYIbTYPHYIO MOATOTOBKY
0o0y4Jaromuxcsi, HEOOXOJMMYKD MM Ul  BbIPaOOTKM  MHPOBO33PEHYECKHUX
OPUEHTUPOB, YCIEIIHOTO BKJIKOYEHUS B IKU3Hb COLUYMa, IIPOJOJDKEHUS
00pa3oBaHMs B pa3IMUHbIX 00J1aCTAX, HE CBSI3AHHBIX HEMOCPEACTBEHHO C XUMHUEH.

CocraBnsomumMu  nipeamera  «XUMHSA»  SBISIOTCS  0a30Bble  Kypehl  —
«Oprannueckass xumusi» U «OOm@as U HEOpraHuveckas XUMHS», OCHOBHBIM
KOMITOHEHTOM COZEpPKaHUsI KOTOPBIX SIBJISIIOTCSI OCHOBBI 0a30BOM HAayKU: cHCTEMa
3HAHUU 10 HEOPraHMYECKOW XUMUHM (C BKIIIOYCHHUEM 3HAHUKU U3 OOIIECH XUMUHU) U
opraHuyeckoi xumuu. GopMHUpPOBAaHUE JTAHHON CUCTEMbl 3HAHUHU IPU U3YYCHUH
npeamMera 00ECHeYMBAaET BO3MOXHOCTH PAcCCMOTPEHHUSI BCEro MHOroo0Opasus
BELICCTB Ha OCHOBE OOIIMX IOHATUM, 3aKOHOB U TCOPUH XUMUHU.

Crpykrypa copepxaHusi KypcoB — «Opranudeckass xumus» u «OOmas u
HEOpraHuveckas XuMus» cpOopMHUpOBaHA B IMPOrpaMMe IO XHMMHU Ha OCHOBE
CHCTEMHOTO TMOAXOJa K H3Y4YeHUI0 y4eOHOro wmarepuasa u 0OyCIIOBII€HA
UCTOPUYECKH  OOOCHOBAaHHBIM  Pa3BUTHEM  3HAHUN  Ha  ONPEICIEHHBIX
TEOPETUYECKUX YpOBHSAX. Tak, B Kypce OpraHMu4ecKOM XHUMHMM BELIECTBA
paccMaTpUBaIOTCS HA YPOBHE KIIACCUYECKOW TEOPUU CTPOCHUSI OPraHUYCCKHUX
COCIMHCHHMM, a TaKKe€ Ha YpPOBHE CTEPCOXMMHUYECKUX M  DJICKTPOHHBIX
NpeiACTaBIeHUH O crTpoeHuu BemiecTB. CBeneHuss 00 uU3ydaeMbIX B Kypce
BEIIECTBAX JIAIOTCS B Pa3BUTHH — OT YIJIEBOJIOPOOB /IO CIOKHBIX OMOJIOTHYECKH
aKTHUBHBIX COCAUMHEHMH. B Kypce oOpraHMuecko XUMHUM TIOJIYYarOT pa3BUTHE
c(OpMHUPOBaHHBIE HAa YPOBHE OCHOBHOIO 00IIEro oOpa3oBaHuUs MEpBOHAYATbHBIC
MIPEJICTABIICHUS] O XUMUYECKOM CBS3M, KIaCCU(UKAIIMOHHBIX MPU3HAKaX BEIIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKOMN peaKIuu.

[lon HOBBIM yrnom 3peHHss B mOpeamere «XuMush» 0a30BOTO YpOBHS
paccMaTpUBaeTCs W3YYEHHBI Ha YpPOBHE OCHOBHOTrO 0011ero o0Opa3oBaHUs
TEOPETUYECKHI MaTepuan H (PaKTOJIOrMYEeCKUEe CBEJEHUSI O BellecTBaX u
XUMHYECKON peakuuu. Tak, B yacTHOCTH, B Kypce «OOmas M HeopraHudeckas
XUMHSD» O0OyYaromMMCs TPEAOCTaBIsACTCS BO3MOXKHOCTH OCO3HATh 3HAYCHHE
NEPUOJMYECKOTO 3aKOHA C OOIIETEOPETUYCCKUX U METOJIOJIOTMYECKUX TO3UIINH,



riIy0Xe TMOHATh MCTOPUYECKOE W3MEHEHHE (YHKIUI HTOro 3akOoHa — OT
00001aronIel 10 00BACHAIOMIEH U POTHO3UPYIOLIEH.

Enunas cuctema 3HaHHN O BOKHEHIIMX BEIIECTBAX, UX COCTaBE, CTPOCHUH,
CBOWMCTBaX M MPUMEHEHHH, a TAKXKE O XUMUYECKUX PEaKIUAX, UX CYIIHOCTH U
3aKOHOMEpPHOCTSIX TMpoTeKaHusi JomoJsiHsgercs B kypcax 10 u 11 xmaccoB
AIIEMEHTAMHU COJACpKAHUSA, HMEIOUUMH KYJIbTYPOJIOTHYECKHI W TMPUKIATHON
XapakTep. OTH 3HaHUS CIOCOOCTBYIOT TMOHUMAHUIO B3aUMOCBS3M XHMHHU C
IpYTMMH HayKaMH, PacKpbIBalOT €€ poJib B IMO3HABATEIBHOW M TMPAKTUYECKOU
JEATCIBHOCTH YENIOBEKa, CIOCOOCTBYIOT BOCHUTAHMIO YBAXKECHHS K TMPOIECCY
TBOpPYECTBA B 00JIACTU TCOPUHU U NMPAKTUYCCKUX MPUIOKEHUH XMMUHU, TOMOTaOT
BBIITYCKHUKY OpPUEHTUPOBATbCA B OOIIECTBEHHO U JIMYHOCTHO 3HAYUMBbIX
npoOyiemMax, CBSI3aHHBIX C XUMHUEH, KPUTHYECKH OCMBICIMBATh MH(POPMALMIO U
OPUMEHATh €€ Uil TIOTIOJHECHWS 3HAHWW, PEUICHUS HWHTEIUICKTYaJbHBIX H
IKCIIEPUMEHTATIBHBIX MCCIIEIOBATEILCKUX 33/1a4. B 1enoM copepxanue yueOHOTro
npeamera  «XUMHS»  JIAaHHOTO  YPOBHS — W3YYEHHUs  OPUEHTHPOBAHO  Ha
dbopMupoBaHUe y 00YYaIOIIMXCS MHUPOBO33PEHYECKOW OCHOBBI JUISI ITOHUMAHUS
dbunocopckux ujied, TaKUX Kak: MaTepUaIbHOC €JIMHCTBO HEOPraHUYECKOro |
OpPraHMYECKOro Mupa, OOYCIIOBJICHHOCTb CBOWCTB BEIIECTB HMX COCTaBOM H
CTPOCHHEM, I[103HABAEMOCTh IPHUPOJIHBIX SIBJICHUH IyTEM SKCIIEPUMEHTa U
pEeIICHUs] TMPOTUBOPEYMI MEXKIYy HOBBIMH (pakTaMHM U TEOPETHUYECKUMHU
MPEANOChUIKAMHU, OCO3HAHUE POJIM XMMHUU B PELICHUU SKOJIOTMUECKHUX Ipodiiem, a
Takke MmpobieM cOepexeHns: YHEPTETUIECKUX PECYPCOB, ChIPhs, CO3/IaHUS HOBBIX
TEXHOJIOTUM U MAaTEPHUAJIOB.

B rmaHe pemieHus 3a7ad  BOCIUTAHUS, Pa3BUTHS W COLMAIU3AIMH
00y4aroIUXCsl TPUHATBIC MPOrPAaMMON 110 XHMHH TOAXOAbl K OIPEICICHUIO
COJICP)KAaHUsI M TIOCTPOCHHUSA IIpeaMeTa IpelycMaTpuBaoT (GopMUPOBaHUE
YHUBEPCAJIbHBIX Y4YEOHBIX JICHCTBHUHA, HMEIOIMX 0a30Boe 3HA4YCHUE IS
pa3jMyYHBIX BHJIOB JCATEIILHOCTH: peUIeHWs npobiieM, TOHCKa, aHaiu3a u
00paboTku nHpopMaIu, HEOOXOIUMBIX JIUIsl PUOOPETEHHUS OTBITa TPAKTUIECKOM
U HCCIIEOBATENIbCKOM JEATEIBHOCTH, 3aHUMAIOIIEH Ba)KHOE MECTO B TIO3HAHUU
XUMHH.

B mpakTuke mpenogaBaHUs XWUMHH KaK HAa YPOBHE OCHOBHOTO OOIIETro
00pa3oBaHMs, TAK U HA YPOBHE CPETHETO 00IIero 0Opa3oBaHus, IPU OTPEICTCHUH
COJIEpP)KATEIbHON XapaKTEePUCTUKU I1eJIed W3YyYeHHUs TNpeaMeTa HarpaBJIeHHEM
TIEPBOCTENEHHON 3HAYMMOCTH TPAAMIIMOHHO MPHU3HAETCS (OPMUPOBAHUE OCHOB
XMMHYECKON HayKu Kak 00JacTH COBPEMEHHOI0 €CTECTBO3HAHMS, MPAKTHYECKOH
JEeSATSIBHOCTH YeJIOBEKAa U KaK OJHOIO M3 KOMIIOHEHTOB MHUPOBOW KylbTypbl. C
METOJIMYECKOM TOYKM 3pEHUS] TaKOW TOJXOJ| K OINpPEJCICHHUIO IIeJIel H3ydyeHus
MIPE/IMETA SIBIISICTCS BITOJIHE OIIPaBIaHHBIM.



CornmacHO JaHHOW TOYKE 3pECHUS TJIABHBIMHU LEIAMH H3yYeHHUS TpeaMeTa
«Xumus» Ha 6a30BoM ypoBHe (10 =11 ki1.) siBIsIFOTCSA:

e (QopmMupoBaHHME CHCTEMBl XUMHYECKMX 3HAHMA KaKk  BaKHEHIIEH
COCTaBJIAIOLIEH €CTECTBEHHO-HAYYHOM KapTHHBI MHpa, B OCHOBE KOTOPOM
JeXKaT KIIIOYEBBbIe MOHATHS, (PyHIaMEHTAJIbHBIE 3aKOHBI U TEOPUHU XHMHH,
OCBOCHHE SI3bIKa HAayKH, YCBOCHHE M IMOHUMAHHUE CYIIHOCTU IOCTYITHBIX
00001IeHNIT MUPOBO33PEHUYECKOTO XapaKTepa, 03HAKOMIICHHE C UCTOpUEH
WX Pa3BUTHUS U CTAHOBJICHHUS,

o (opmMupoBaHUE U pa3BUTHE NPEICTABICHUNA O HAYYHBIX METOJAX MO3HAHUSA
BEUICCTB M XUMHUYECKHUX PEaKUHU, HEOOXOAMMBIX JUIsl TNPUOOpETEHUs
YMCHUI OPUEHTUPOBATHCS B MHMPE BELICCTB M XMMHUYECKHX SIBJIICHUM,
MMEIOLLUX MECTO B IIPUPOJIC, B IPAKTUUYCCKOMN U MTOBCEIAHEBHOM KU3HH;

e Ppa3BUTHE YMEHUH M CIIOCOOOB JIE€ATEILHOCTH, CB3aHHBIX C HAOIIOEHUEM U
OOBSCHEHHEM XMMHYECKOTO OKCIIEPUMEHTa, COOJIIOJICHMEM  TIpaBUII
0e30macHOro oOpaleHus C BEIECTBaMHU.

Hapsigy ¢ aTum, comepxkaTelibHasi XapaKTePUCTUKA LeNIeH U 3a7a4 U3y4YCHUS
MpeaMeTa B MPOrpaMMe 10 XUMHUHU YTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU
C HOBBIMU IPHOPUTETAMHU B CHCTEME cpeiHero odiero odpazoanusi. CeroaHs B
IpernojaBaHud XUMUM B OOJbIIEH  CTENEeHW OTHAETCS  NPEANOYTCHHE
IPAKTHYECKON KOMIIOHCHTE COJCp)KaHUsl OOY4YCHHs, OPUCHTUPOBAHHOW Ha
MIOJrOTOBKY BBIITYCKHUKA 0011€00pa30BaTe/IbHOM OpraHu3aluy, BIIAJCIOLIETO HE
HaOOpoM 3HaHUH, a (YHKIHMOHAJIBHOW I'PaMOTHOCTBIO, TO €CTh CIOCOOaMH U
YMEHUSIMU aKTUBHOIO TIOJYYECHMSI 3HAHWM W NMPUMEHEHUSI UX B PEabHON JKU3HU
JUTSL pELIEHUS TTPaKTUYECKHUX 3a/1ay.

B cBs3M C 3TUM TOpH U3YYCHUH TpeaMeTra «XHUMHs) JIOMUHUPYOIIEe
3HAYEHUE MPUOOPETAIOT TaKKUE LIETU U 33]]a4H, KaK:

ajanTaius 00y4aroluxcsi K YCIOBUSM JIMHAMUYHO Pa3BUBAIOILErOCS MHUPA,
dbopMHpOBaHUE  MHTE/UIEKTyaJIbHO  Pa3BUTOM  JIMYHOCTH,  TOTOBOM K
caM000pa30BaHUI0, COTPYHUYECTBY, CAMOCTOSATEILHOMY MPUHATUIO TPAMOTHBIX
pEUICHU B KOHKPETHBIX )KM3HEHHBIX CUTYalUsX, CBA3aHHBIX C BEIIECTBAMHU M MX
NPUMEHEHUEM;

dbopmupoBaHHe y OOyYarolIMXCS  KJIFOYEBBIX HABBIKOB  (KJIFOUEBBIX
KOMITETEHIIMM), HMMEIOIIMX YHHBEpPCAJIbHOE 3HAYEHUE JUIS PA3IMYHBIX BHUJOB
NEeATETBbHOCTH: PEelIeHHs MpolaeM, MOoucKa, aHainu3a U 00padoTku MH(pOpMaIIUH,
HEOOXOJUMBIX JUISi TIPUOOPETEHHUs OMbITa AEATEIBHOCTH, KOTOpas 3aHUMAET
BAKHOE MECTO B TIO3HAHMU XUMHH, a TakKkKe [ OIEHKH C TO3HIH
IKOJIOTUYECKON O€30MacHOCTH XapakTepa BIMSHHUS BEHIECTB M XUMHYECKUX
MIPOIIECCOB HAa OPTaHU3M YEI0BEKa U IPUPOIHYIO CPELY;



pa3BUTHE TO3HABATENbHBIX HHTEPECOB, MHTEIIEKTYaJIbHBIX M TBOPUYECKUX
CIOCOOHOCTEHN 00YyJarOIIMXCsl: CHOCOOHOCTH CaMOCTOATEIBHO MPUOOPETATh HOBBIE
3HAHMS 110 XUMHUH B COOTBETCTBUU C KM3HEHHBIMH OTPEOHOCTSIMH, UCIIOJIb30BaTh
COBpeMeHHbIe MH(GOPMAIIMOHHBIE TEXHOJOTUH I MOUCKA U aHalu3a yuyeOHOU U
HAYYHO-TIOMYJIIPHOU HHDOPMAITUU XUMUYECKOTO COJAEPIKAHMUS;

(dbopMHpOBaHUE U PA3BUTHE Y 00YHAIOUIMXCS aCCOLMATUBHOIO M JIOTHYECKOTO
MBIIUTICHUS, HA0JII0IaTeILHOCTH, COOPAaHHOCTH, aKKYPAaTHOCTH, KOTOPbIE 0COOCHHO
HEOOXOQMMBI, B YaCTHOCTH, INpH IUIAHUPOBAHUHM W TIPOBEACHUU XUMHUYECKOTO
9KCIICPUMEHTA;

BOCIIMTaHUE Yy OOydarommxcs YOSKIEHHOCTM B  TI'yMaHUCTHYECKOM
HAIIPaBJICHHOCTH XUMHH, €€ BaXXKHOM pOJIM B PELICHUU TI00aNbHBIX Mpodiiem
PaIMOHAJILHOTO MIPUPOIOTNIOIL30BAHUS, TTOMIOJIHEHUS YIHEPreTUYECKUX PECYPCOB U
COXpaHEHUsI TPHUPOAHOTO PABHOBECUS, OCO3HAHUS HEOOXOIUMOCTU OEpEeKHOTO
OTHOIICHUSI K TIPUPOJIE M CBOEMY 3/I0POBBIO, a TaKKe MPUOOPETEHHUs OIbITa
MCII0JIb30BAHMUS IIOJYYCHHBIX 3HAHUW JUIS T[PUHATUS TPAMOTHBIX PELICHUN B
CUTYALMSX, CBI3aHHbBIX C XUMUYECKUMHU SBJICHUSIMU.

B yueOHOM Iui1aHe cpenHero ooOiero oOpa3oBaHMUsSI MPEAMET «XHUMHS»
©a30BOro ypoBHS BXOIMT B COCTaB IpeJMETHON obsacTtu «EcTecTBEHHO-HAyYHbIE
PEIAMETBD.

OO01iee yncno 4acoB, OTBEAEHHBIX JUISI U3YYEHUs] XUMUHU, Ha 0230BOM YPOBHE
cpenHero obuiero obpaszosanus, cocrapisger 68 vacos: B 10 wiacce — 34 yaca (1
yac B Heento0), B 11 kimacce — 34 yaca (1 yac B Heienio).



COJAEPKXAHUE OBYYEHUA
10 KJIACC
OPI'AHUYECKASA XUMUSA

Teopernyeckne 0CHOBBI OPraHUYeCKON XUMHH

IIpenmer opraHn4eckoy XUMHUH: €€ BOSHUKHOBEHHUE, Pa3BUTHE U 3HAYCHHE B
IIOJIYy4YCHUM HOBBIX BELIECTB M MaTEpUANIOB. Te€OpUs CTPOEHUsS OPraHUYECKUX
coenunenuii A. M. bytnepoBa, e€ ocHoBHBIE Mos10keHHs. CTpyKTypHBIE (hOpMYIIBI
OpraHMYeCKUX BewlecTB. [omonorusi, wusoMmepus. XHUMHUYECKass CBS3b B
OpPraHUYECKUX COCAMHECHUSIX — OJIMHAPHBIC U KPATHbIC CBSI3H.

[TpencraBnenue o kiaccupukauuu opraHuveckux BeuniectB. HomeHkiatypa
OpPraHMYECKHUX COCIMHCHMH (CUCTEeMaTHYecKas) M TPUBHMAJIbHBIC Ha3BaHMs
BaXHEHILUX IIPE/ICTABUTENICH KJIACCOB OPraHUYECKUX BELIECTB.

OKCIICPUMEHTAJIBHBIC METO/Bl H3Y4YCHMs BEIIECTB M MX IPEBPALLCHUM:
O03HAaKOMJIEHHE C O0Opa3llaMH OpraHMYECKMX BELIECTB M MaTepuajaMM Ha HX
OCHOBE, MOJICJIMPOBAaHUE MOJIEKYJl OpPraHMYECKHX BELIECTB, HAOIIOJCHHE H
ONMCAaHUE JEMOHCTPALMOHHBIX OIBITOB IO MPEBPAIICHUIO OPTraHUYECKUX BELIECTB
IIpU HAarpeBaHuU (IJIaBJIeHUE, O0YTIIMBAHUE U TOPEHHUE).

YriaeBopopoasl

AJKaHBl: COCTaB M CTPOCHHE, TNOMOJIOTMYECKHH psia. MeraH U 3TaH —
HNpOCTEHILINEe TPEACTaBUTEIN aJKaHOB: (PU3MYECKHME U XUMHUYECKUE CBOWCTBA
(peakuuy 3aMmeIlleHUs M TOPECHMS), HAXOXKICHHE B IPUPOAEC, IOIYYCHUE U
IPUMCHEHUE.

AJIKEHBI: COCTaB U CTPOEHHUE, TOMOJIOTUYECKUIN psil. DTUIEH U NPOIUIEH —
NPOCTEHIINE TPEACTABUTENN aJKEHOB: (PU3NYECKHME W XHUMHUYECKUE CBOMCTBA
(peakuuu  THAPUPOBAHMS, TaJIOTEHUPOBAHMS, TUJpAaTallM¥, OKHUCIEHUS U
MOJIMMEPHU3AINH), TOYyYEHUE U IPUMEHEHHE.

Ankanuensl: Oyranumen-1,3 u MerunOyramueHn-1,3: cTpoeHue, BaKHeHIINe
XUMUYECKUE CBOMCTBA (peakuus nonumepusanuu). [lonyueHne CUHTETHUYECKOTO
KayuyKa ¥ pe3HHBbI.

AJIKUHBI: COCTaB U OCOOCHHOCTH CTPOEHUS, TOMOJIOTUYECKUH Psifl. ALIETUIIEH
— MpPOCTEHIIMHA TpPEeACTaBUTENb AJKUHOB: COCTaB, CTPOCHUE, (U3HYECKHE H
XUMHUYECKUE CBOMCTBA (peaklMM TMIPUPOBAHMS, TaJIOTCHUPOBAHMS, THIpaTaliy,
TOPEHHUS ), TIOJTyYEHUE U IPUMEHEHHE.

Apenbl. beHszon: cocraB, crpoeHue, pu3MUecKHMe W XMMHUYECKHE CBOWCTBA
(peakiuu rajoreHUpOBAHMUS U HUTPOBAHUS), MOIYYCHUE U NMpUMEHeHUe. Toayon:
cocmaes, cmpoeuue,  puzuveckue U - Xumudeckue — ceoucmea  (peakyuu
2aN02eHUPOBAHUS U HUMPOBAHUA), NOXyYyeHue u npumereHue. TOKCUYHOCTD



apeHoB. ['eHeTmdeckas CBSI3b MEXKIY YTJIEBOAOPOJAAMH, TMPUHAIICKAMUMUA K
pa3IMYHBIM KJIaccaM.

[Ipupoaneie MCTOUHUKM yrieBoAoponoB. [Ipupomnslii ra3 W IOMyTHBIE
nedprsausle raspl. Hedrs u e€ mpoucxoxnenue. CriocoObl nepepabotku HedTH:
NEeperoHKa, KpPEeKUHT (TepMHUYECKHM, KaTaauTuueckuil), nuponu3. IlIpomykrer
nepepaboTku HeTH, UX NPUMEHEHHE B IPOMBIIUIEHHOCTH U B ObITy. KaMeHHBIN
yroJib ¥ IPOAYKTHI €ro 1epepadoTKH.

OKCIICpUMEHTAJIBHBIC METOABI H3Y4YCHHs BEIIECTB M MX IPEBPALLECHUM:
O3HAaKOMJICHHE C o0pa3laMu IUIacTMacc, KaydyKOB M PpE3UHBI, KOJUICKIIMU
«Hepte» u  «Yromb», MOJCIMPOBAHME  MOJEKYJ  YIVIEBOAOPOAOB U
raJJOreHONPOU3BO/IHBIX, IIPOBEACHUE NPAKTHUUECKON pPabOThI: MOJIyY€HHUE THIICHA
1 U3yYEHHUE €r0 CBOMCTB.

PacuérHble 3a1auun.

BbrunciieHuss 10 YpaBHEHHUIO XUMHUYECKOM peakiuu (Maccbl, 00bEMma,
KOJIMYECTBA MCXOIAHOIO BEIECTBA MM NPOIAYKTAa PEaKIMU 110 U3BECTHBIM Macce,
00BbEMY, KOJIMUECTBY OJHOIO U3 UCXOAHBIX BELIECTB WM IPOAYKTOB PCAKLIUN).

Kuciiopoacoaep:kamme oprannyeckne coeiHHeHUs

[TpenenbHble  OJHOATOMHBIC CIHUPTBL. MeETaHOI UM 3TAHOI: CTPOCHHME,
du3nyeckue M XUMHYECKHE CBOWCTBA (pEakUMU C AKTUBHBIMH MeETallJIAMH,
raJIor€HOBOJIOPO/IaMH, TOPEHHE), TpUMEHEHHE. BomopojHbie CBS3U MEXAY
MOJIEKYJIaMH CIIUPTOB. JlelicTBUE METaHOIAa U ATaHOJIa Ha OpraHU3M YeJIOBEKa.

MHoroaromMHsle  CHUPTHL.  DTUJICHIJIMKOJIb U  TIULEPUH: CTPOCHHE,
¢u3nueckue W XUMHUYECKHE CBOMCTBa (B3aMMOJCHCTBHE CO UICIIOYHBIMH
METaJUIaMH, KauyeCTBEHHAs peaklus Ha MHOroaToOMHbIe cnupthl). JleiicTBue Ha
opranusMm uesnoBeka. [Ipumenenue rimuepruHa U STHICHIJIUKOJIS.

®deHo:  CTpOCHUE MOJICKYNbI, (GU3NYECKHEe UM XHUMHUYECCKHE CBOWCTBA.
Tokcnunocts penona. [Tpumenenue denona.

Anbneruabl U kemonwvl. DopManblerujl, AaneTaIbACTUI: CTPOCHHE,
¢u3znueckue U XMMHUYECKHE CBOMCTBa (peakIMM OKHCIEHUS U BOCCTAHOBJICHUS,
KaueCTBEHHbBIE PEAKIINH), TIOTYUYEHHE U TPUMEHEHHUE.

O/HOOCHOBHBIE IIpeJiebHBIE KapOOHOBbIE KHUCIOTHL. MypaBbHHAs U
YKCYCHAasi KHCIIOTBI: CTpOeHHe, (pu3nuecKkue U XUMHUYECKHE CBOMCTBA (CBOMCTBA,
oOmye s Ki1acca KMCIOT, Peakius dTepruuKalun), MoIy4eHue U IpUMEHEHUE.
CreapuHOBasi M OJIEMHOBAsl KUCIOTHI KaK MPEICTaBUTENIM BBICIINX KapOOHOBBIX
KUCIOT. MbUTa KaK COJH BBICIIMX KapOOHOBBIX KUCIIOT, UX MOIOLIEE JIeHCTBUE.

Cnoxnble >QHpbl Kak TMPOU3BOAHBIE KapOOHOBBIX KHciaoT. ['maponus
ci10kHBIX 2¢upos. XKupsel. ['maposnus xupos. [Tpumenenue xupos. buonornyeckas
POIIb )KUPOB.




VYrneBoael: cocTaB, KiaccUpuUKanus  yriaeBoAoB  (MOHO-, JHU- H
noscaxapuibl). ['moko3a — nNpocTelmmii MOHOCaxapuI: OCOOEHHOCTH CTPOSHUS
MOJIEKYJIBI, (U3MYECKHEe W XHUMHUYECKHE CBOMCTBA (B3aMMOJEHUCTBHE C
rusipokcuiom Meau(Il), okucnenne ammmuaunsIM pacTBOopoM okcupaa cepebpa(l),
BOCCTAHOBJICHHE, OpOXKEHUE TJIIOKO3bl), HAXOXKACHUE B MPHUPOJE, NMPUMEHEHUE,
Ounostoruyeckas poib. Porocuntes. PpyKTo3a Kak U30Mep TIIIOKO3HI.

Kpaxman u nemnonos3a Kak npupoaHbie noauMepsl. CTpoeHHe Kpaxmaia U
HeuTon03bl.  Du3nyeckue W XMMHUUYECKHME CBOMCTBA Kpaxmala (THApPOIH3,
Ka4eCTBEHHAS PEaKLHs C HOJIOM).

DKCIIEpUMCHTAJIbHBIC METOJbl H3YYCHMS BEIIECTB M HUX [PECBPAILCHUM:
IpOBEJIeHUEe, HAOJIIOJICHUE W OINHUCAHHME IEMOHCTPALMOHHBIX OIBITOB: TOPEHHE
CIIUPTOB, KAaYECTBEHHBIC PEAKIMH OJHOATOMHBIX CIUPTOB (OKHUCICHUE HTaHOJIA
okcupoMm Menu(Il)), MHOroaToMHBIX CHUPTOB (B3aUMOACUCTBUE TJIMLIEPUHA C
rugpokcugom meau(ll)), anpaernnoB (OKucIeHUE aMMUAYHBIM PACTBOPOM OKCHJIA
cepedpa(l) u ruppoxcugom wmeau(ll), B3aumopneicTBUe Kpaxmana C HOLOM),
IIPOBEACHUE ITPAKTUYECKON pabOoThl: CBOMCTBA PACTBOPA YKCYCHON KUCIIOTHI.

PacuérHblie 3anauu.

BblunciieHUs 10 YpaBHCHMIO XHMMHMYECKOW peakuuu (maccel, 00BEMa,
KOJIMYECTBA MCXOJ/HOI'0 BEIIECTBA WJIM IPOJYKTa PEaKIMU 110 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOJHBIX BEIIECTB MJIM IIPOIYKTOB PEAKLIMH).

A3oTcoepxKalme OpraHMueCKue COeIMHEHMS.

AMMHOKHCIIOTHI Kak aM(OTepHbIe OpraHuuecKkue coeanHeHus. Pusndeckue
U XMMHUUYECKHE CBOMCTBA aMUHOKHCIOT (Ha mpumepe miuiuHa). buogornueckoe
3HAYEHUE aMUHOKUCIIOT. [lenTub.

besiku Kak INpUpPOAHBIE BBICOKOMOJICKYJIApHbIE coeauHeHus. [lepBuunas,
BTOPUYHAsE M TPETUYHAs CTPYKTypa OeiKoB. XHMHYECKHE CBOWMCTBA OECJIKOB:
THJPOJIN3, JICHAaTypalus, KaYeCTBCHHBIC PEAKIIUU Ha OCIIKHU.

DKCIIEpUMEHTAJIbHBIE METOJbl H3YYEHHMS BEIIECTB M HX MNpPEeBpalleHUM:
HaOJIFOICHUE U OTHMCAHWE JIEMOHCTPAIIMOHHBIX OTBITOB: JICHATypalusi OEIKOB IpH
HarpeBaHWH, [IBETHBIC PEaKIIMK OEITKOB.

BbicokoMOJIEKYISIPHbIE COeTUHEHUS

OCHOBHBIE TIOHSITHSI XUMHUU BBICOKOMOJIEKYIISIPHBIX COEAUHEHUN: MOHOMED,
MOJIUMED, CTPYKTYPHOE 3BEHO, CTETMEHDb MOJUMEPHU3AIUU, CPETHSST MOJIEKYIsIpHas
Macca. OCHOBHbIE METOAbl CHHTE3a BBLICOKOMOJIEKYISIPHBIX COCIUHEHUM —
MOJIMMEPHU3ALIMS U TTOJIMKOHIEHCAIIHS.

DKCIepUMEHTAJIbHbIE METOJbl M3YyYEHHMS BEIIECTB M HX MNpeBpallCHUN:
O3HaKOMJIEHHE ¢ 00pa3liaMu MPUPOJIHBIX U UCKYCCTBEHHBIX BOJIOKOH, TIACTMAcCC,
Kay4yKOB.

MexrpeMeTHbIC CBS3H.



Peanuzanust MEeXIIPEIMETHBIX CBSI3€H IPU U3YUYEHUM OPTaHUYECKOM XUMHUH B
10 kmacce OCYHIECTBISETCA YEpe3 HMCIOJIB30BAaHME KaK OOLIMX €CTECTBEHHO-
HAy4YHBIX TIOHATHH, TaK W TOHATHH, ABJIAIOIIMXCS CHUCTEMHBIMHU JUIS OTAEIBHBIX
IIPEJIMETOB €CTECTBEHHO-HAy4YHOI'O LIUKIIA.

OO0mue ecTecTBEHHO-HAYUHbIE OHATH: ABJICHUE, HAyYHBIN (DaKT, TUIOTE3A,
3aKOH, TEOpUs, aHalU3, CUHTE3, KIacCH(UKaLUsg, NepUOJUYHOCTb, HAOIIOICHHE,
U3MEpEHHE, YIKCIIEPUMEHT, MOJICTTMPOBAHUE.

@usuka: MaTepus, DOHEprus, Macca, aroM, DJIEKTPOH, MOJEKYJIa,
SHEPreTUYECKUN YpPOBEHb, BEIIECCTBO, TEJNO, OOBEM, arperaTHOE COCTOSHHE
BEILECTBA, (PU3MYCCKUE BEIUUNHBI U €AMHHIIBI UX U3MEPCHHU.

Buonorus: kierka, opraHusm, Ouocdepa, oOMEH BELIECTB B OpPraHU3ME,
¢dorocuHTE3, OMOJIOTMYECKH AKTHBHBIE BellecTBa (OEJIKH, YII€BOABI, KHPBHI,
(dbepMeHTHI).

['eorpadusi: MuHepalibl, TOPHBIE MOPO/IbI, I1OJE3HbIE UCKOMAEMbIe, TOILUIMBO,
pecypehbl.

Texnosiorus: numEeBble IPOAYKTbI, OCHOBbI PAlUUOHAILHOIO IIMTaHUS,
MOIOILME CPEACTBA, JEKAPCTBECHHBIC U KOCMETHYECKHE IIperapaThl, MaTepuabl U3
MCKYCCTBEHHBIX U CUHTCTHYECKUX BOJIOKOH.

11 KJJACC
OBLIASA U HEOPTAHUYECKAS XUMMUSA

Teopernyeckue 0CHOBbI XUMHUH

XUMUYECKUI 3JIeMeHT. ATOM. Sljpo aroma, H30TOIBL. DJIEKTPOHHAs
000J104Ka. DHEPreTHYECKUE YPOBHHU, MOAYPOBHU. ATOMHBIE opOuTanu, s-, p-, d-
371eMeHThl. OCOOEHHOCTH paclpesie/ieHUs] JIEKTPOHOB 10 OpOMTaIsIM B aTOMax
IJIIEMEHTOB MEPBBIX YETHIPEX TIEPUOIOB. DIEKTPOHHASI KOHPUTYPAIIUS aTOMOB.

[lepuognueckuii 3akoH u llepuognueckas cucreMa XMMHYECKUX HJIEMEHTOB
J. U. MenneneeBa. CBsi3b nepuoanueckoro 3akoHa u Ilepuonnueckoil cuctemsl
xuMuueckux annemeHtoB J[. M. MenneneeBa ¢ COBpEeMEHHOM TeOopuell CTPOECHUS
aTOMOB. 3aKOHOMEPHOCTH H3MEHEHHUs CBOWCTB XHUMMUYECKHX JJIEMEHTOB WU
o0pa3yeMbIX MMM HPOCTBIX W CIIOXKHBIX BEIIECTB MO TpyNraM M IEepHOIAM.
3Ha4YEHHE MEPUOIMUECKOTr0 3aKOHA B PA3BUTHH HAYKH.

Crpoenne BemecTtBa. XUMHUYECKas CBA3b. BUAbl XUMHUYECKOH CBSA3H
(KoBaJICHTHas HEMOJISIpHAs W TOJISpHAsi, MOHHAsA, MeTajuinyeckas). MexaHu3Mbl
o0Opa3oBaHMsl KOBAJCHTHOM XUMHUYECKOW CBSI3M (OOMEHHBIH W JIOHOPHO-
akuenTtopHslil). Bomopoanas cBs3b. BaleHTHOCTB. DNEKTPOOTPUIIATENBHOCTS.
Crenens okucaeHus. IOHbI: KaTUOHBI ¥ aHUOHBI.



BemectBa MOJEKYJISPHOTO ¥ HEMOJIEKYISPHOTO  CTPOEHUSA. 3aKOH
MIOCTOSIHCTBA COCTaBa BEMIECTBA. THIBI KPUCTAIUIMYECKUX PEHIETOK. 3aBUCUMOCTD
CBOMCTBA BEILECTB OT TUIMA KPUCTAIUINYECKON PEIIETKHU.

[lonssitue o aucnepcHbIXx cucteMax. McTuHHBIE W KOJUIOMIHBIE PACTBOPBL.
MaccoBasi 10Jis1 BEIIECTBA B PaCTBOPE.

Knaccudukanus HEOPTraHUYECKUX COC/IMHCHUM. Homenknatypa
HEOPraHMYECKUX BellecTB. ['eHeTuyeckass CBsS3b HEOPraHUYECKUX BELICCTB,
IPUHAJIeKANUX K pa3JIMYHBIM KJlaccaMm.

Xumudeckas  peakums. Kraccupukauus — XMMHUECKMX — peakIMid B
HEOPraHWYECKOM M OPraHMYeCKOM XHMMHH. 3aKOH COXPAaHCHMSI MacChl BEIIECTB,
3aKOH COXPAHEHUS U IIPEBPALLECHUS YDHEPTUH IIPU XUMUUECKUX PEAKLIUSIX.

CKopocCTh peakuuu, e€ 3aBUCUMOCTh OT pa3iudHbIX (pakTopoB. OOpaTHMBbIE
peakiuu. XuMuueckoe paBHOBecue. {DaKTOpbl, BIMSIOIMIME HA COCTOSHUE
xumuyeckoro pasHosecus. [lpunuun Jle Hlarense.

DnekTpojuThyeckas quccounanus. CuibHbie U ciiadblie 51eKTposiuThl. Cpena
BOJHBIX PACTBOPOB BEILECTB: KUCIas, HEUTpaibHas, LIEI0YHAs.

OKHCIUTENBHO-BOCCTAHOBUTEIIbHBIC PEAKIUU.

ODKCHEPUMCHTAJIBHBIC METO/bl HM3YYCHMSI BELICCTB M HUX IPEBPALLCHMIA:
nemoHctpauus Tabmui «Ilepuoandeckas cucrema XUMHYeckux snemenTos J[. U.
MenzeneeBay, U3ydyeHHE MOMEIECH KPHUCTAINIMYECKUX PEIIETOK, HAOIIOACHUE U
OTHMCaHUE JEMOHCTPALIMOHHBIX M JJaOOPaTOPHBIX OIBITOB (Pa3jI0KEHUE MMEPOKCUIA
BOJOpPOA B MPUCYTCTBUU KaTaIu3aTopa, ONPEAEICHUE CPeIbl pACTBOPOB BEIIECTB
C TIOMONIBIO YHHUBEPCAJIBHOTO HWHJUKATOpPa, pEaKIUu HOHHOr0 OOMEHa),
MIPOBEICHUE TIPAKTUYECKON paboThl «BrusHue pa3imyHbiX GakTOPOB HA CKOPOCTh
XUMUYECKOU peaKkum.

Pacuérnblie 3a1auu.

Pacuérbl 10 ypaBHEHMSIM XUMUYECKMX pEaklud, B TOM  YHUCIE
TEPMOXUMHUYECKUE PACYETHI, pacy€Thl C MCIIOIB30BAHUEM IIOHATHUS «MaccoBas
JIOJISl BEILLIECTBAY.

Heopranunuyeckasi Xumust

Hemeramnel. Ilonoxenue HemeramuioB B [lepuoauueckon  cucreme
xuMuueckux sneMeHtoB J[. M. MenneneeBa U 0COOEHHOCTH CTPOEHHUS aTOMOB.
®dusznyeckue CBOWCTBA HEMETA/UIOB. AJUIOTPONHUS HEMETAIIOB (HA TpuMepe
KHcopoaa, cepsl, pochopa u yriepona).

XUMHYECKHE CBOWCTBA BaXKHEUIIMX HEMETAUIOB (TaJIOTEHOB, CEpbl, a30Ta,
dochopa, yrmepoga M KpeMHHUs) M UX  COEAMHEHMH  (OKCHJIOB,
KHMCJIOPOJICOJIEPKAUIUX KUCIIOT, BOJOPOJAHBIX COCAUHEHHUN ).

[IpuMeHenue BaXXHENIIIMX HEMETAIUIOB M MX COCIMHCHUIA.



Mertamisl. Ilonoxenne metaiioB B Ilepuoandeckoil cucTeMe XMMHYECKUX
sanemenToB J. . MenaeneeBa. OCOOEHHOCTH CTPOCHMS JJIEKTPOHHBIX 000JI0YEK
aToMOB MeTa/uioB. OOuue ¢gusndeckue cpoicTBa MeTauioB. CIUtaBel METAIIJIOB.
DNEKTPOXUMUUYECKUN Pl HATIPSKEHUM METaJIOB.

XUMUYECKHE CBOWMCTBA Ba)KHEUIIUX METAJUIOB (HATPHUM, Kaluil, KallbIUM,
MarHui, aJIOMAHKUHI, HUHK, XPOM, 5KEJI€30, ME/Ib) U UX COCIUHCHUN.

OOmue crocoObl mojayuyeHus: MetayioB. [IpumMeHeHne MeramuioB B ObITY M
TEXHUKE.

OKCIEPUMCHTAJIBHBIC METOABl HM3YYCHHMS BELICCTB M WX IPEBPAILCHUM:
U3Y4YCHUE KOJUICKIMH «MeTauibl ¥ CIUIaBbl», 00pa3lioB HEMETAUIOB, PEILICHHE
IKCIIEPUMEHTAIBHBIX 3a/iay, HaOJIOJAEHHE W OIMCAaHUE JEMOHCTPALIMOHHBIX M
71a00paTOPHBIX OMBITOB (B3aMMOJEHCTBHE THAPOKCHJIA ATOMUHHUS C PacTBOpaAMHU
KHUCJIOT U LIEJI0UYEH, KAUeCTBEHHbIEC PEAKI[MU HAa KATHOHBI METAJIOB).

Pacuérnblie 3a1aun.

Pacuérel maccel BemiecTBa mWiaM 00bEMa ra3oB 110 HU3BECTHOMY KOJIMYECTBY
BELIECTBA, Macce WM O0BEMY OJHOTO W3 YYAaCTBYIOUIMX B pPEAaKIUU BELIECTB,
pacuétbl Macchl (00BEMA, KOJIMYECTBA BEILIECTBA) MPOAYKTOB PEAKLIMH, €CIIM OJIHO
U3 BELIECTB UMEET MPUMECH.

XUMHUS U KU3Hb

Ponb XxuMuM B 00€CIIEUEHUU SKOJOTUYECKOM, IHEPreTUYECKON U MUIIEBOM
0e30macHOCTH, Pa3BUTHM MEAMLMHBL. [IOHSATHE O HAyYHBIX METOAAX IO3HAHMS
BEILECTB U XUMUYECKUX PEAKIIUH.

[IpeacraBnenust 00 OOMIMX HAYYHBIX [PUHIUIAX IPOMBIIIJIEHHOTO
MOJTyYEHHUS BAXKHEUIIIUX BEILIECTB.

YenoBek B MHUpE BELIECTB M MATECPUAIIOB: BAKHECHIIME CTPOUTEIIbHbIC
MaTepualbl, KOHCTPYKUMOHHBIC MaTepualibl, KpackKu, CTEKJIO, KEpaMHUKa,
Marepuaibl Uil JEKTPOHUKH, HaHOMAaTepHualibl, OPraHUYECKUE U MUHEpaJbHbIC
yJ100peHus.

XUMHST U 30pOBbE YEIOBEKA: IpaBUJIa HCIIOJIB30BaHUS JIEKAPCTBEHHBIX
MpernaparoB, NnpaBua 0€30MacCHOTO HUCIIOIB30BAHUS TPENapaToB OBITOBONH XUMUU
B [TOBCEIHEBHOM KU3HMU.

MexrmpeqMeTHbIE CBSI3HU.

Peanu3anust MEXINpEAMETHBIX CBA3€H TNpU  HU3ydyeHUH oO0men
HeopraHuueckon xuMuu B 11 kiacce ocyniecTBiseTcss yepe3 MCIOJIb30BaHUE KaK
OoOIIMX €eCTEeCTBEHHO-HAYYHbIX T[OHSATUH, TaK U TIOHATHH, SBISIOIIMXCA
CUCTEMHBIMH JIUIS OTAEIBHBIX NMPEIMETOB €CTECTBEHHO-HAYYHOIO [IUKJIA.

OOmme ecTecTBEHHO-HAYYHBIC TOHATHSA: HAy4YHbIM (DakT, TUIoTe3a, 3aKOH,
TEOpUs, aHaliu3, CHUHTE3, KIacCHUpUKaAIUs, TEePUOJMIHOCTh, HaOII0/IeHuE,
9KCTIEPUMEHT, MOJCINPOBaHUE, U3MEPECHUE, SIBIICHHE.



@dusnka: MaTepusi, JHEPTHs, Macca, aTOM, DJIEKTPOH, MPOTOH, HEUTPOH, UOH,
W30TOI, PaJHOAKTUBHOCTb, MOJIEKYJIa, SJHEPIeTUYECCKUI YPOBEHB, BEIIECTBO, TEIO,
00BbEM, arperaTHoe COCTOSIHME BEIECTBA, (PU3UUYECKUE BETUYMHBI U CIMHMIIBI UX
HU3MEpEHUs1, CKOPOCTb.

buonorusi: kieTka, oOpraHu3M, J3Kocucrema, Ouocdhepa, Makpo- U
MHUKPO3JIEMEHTBI, BATAMUHBI, 0OMEH BEILIECTB B OpraHU3Me.

["eorpadusi: MuHEpasbl, TOPHBIC MOPOJILI, MOJIE3HBIE UCKOMAeMbIe, TOILIUBO,
PECYpCHI.

TexHonorus: XUMHUUYECKasi MPOMBIIUICHHOCTb, METAJLUIYPIHs, ITPOU3BOJACTBO
CTPOMTEIIBHBIX MaTEepUaJIOB, CEJIbCKOXO3SIMCTBEHHOE IPOU3BOJICTBO, IHILECBAs
IPOMBIIIEHHOCTh,  (hapMaleBTHUECKass  MPOMBILUIEHHOCTh,  IPOU3BOJCTBO
KOCMETUYECKHUX IIpernaparoB, MNPOU3BOJACTBO KOHCTPYKLIMOHHBIX MaTepUalIOB,
JIEKTPOHHAsS IPOMBILIJIEHHOCTh, HAHOTEXHOJIOTHUH.



[NTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA [TPOT'PAMMBI 110 XUMNN
HA BA3OBOM YPOBHE CPEJIHEI'O OBIIEI'O OBPA3OBAHUA

JIMHHOCTHBIE PE3YJIBTATBHI

®I'OC COO ycranaBimuBaeT TpeOOBaHUSA K pPeE3yJbTaTaM OCBOCHHS
0o0y4JalImUMHUCA TpPOrpaMM cpeaHero oOmero oOpa3oBaHHUs (JIMYHOCTHBIM,
METalpeJMETHBIM W IpeaAMETHbIM). HaydHO-MeTOaMYeCKOH OCHOBOM  JJis
pa3paboTKM IUIAHUPYEMBIX PEe3yJIbTAaTOB OCBOCHHUS IPOTPAMM CPEIHEro OOHIETro
00pa3oBaHMs ABISETCS CUCTEMHO-/1€ATEIEHOCTHBIM MOAXO/.

B cooTBeTcTBUM € CHCTEMHO-JEATEIBHOCTHBIM TIOAXOIOM B CTPYKTYpE
JIMYHOCTHBIX PEe3YyJIbTATOB OCBOCHHS NpeIMeTa «XUMHUS» HAa YPOBHE CPEIHEro
o01ero 00pa3oBaHus BbIICICHBI CICAYIOIIME COCTABIISAIOIIME:

OCO3HaHWE OOY4YaAIOIMMHUCSH POCCUNUCKONW TIPAXKIAHCKOW HIACHTUYHOCTH —
IFOTOBHOCTH K CAMOPA3BUTHUIO, CAMOCTOSITEIIBHOCTH U CAMOOIIPE/ICIICHUIO;

HaJINYME MOTUBALMU K O0YUCHUIO;

L[CJICHAIPABIICHHOE Pa3BUTHE BHYTPEHHUX YOEKIACHUM JIMYHOCTU HAa OCHOBE
KJIFOUEBBIX LICHHOCTEH U UCTOPUUYECKUX TPaJAULIMKA 0a30BON HAyKU XUMUH;

TOTOBHOCTH M CIHOCOOHOCTH OOYYaroUIMXCsi PYKOBOJCTBOBATHCS B CBOEH
IESTEIBbHOCTH TEHHOCTHO-CMBICIIOBBIMH YCTAHOBKAMH, TMPUCYIIMMH LEIOCTHOU
CHUCTEME XMMHUYECKOT0 00pa30BaHus;

HAJIMYUE TTPABOCO3HAHUS IKOJIOTHYECKON KYJIbTYpPhl M CIIOCOOHOCTH CTaBHUTh
LEJIU U CTPOUTD JKU3HEHHBIC I1JIAHBI.

JInyHOCTHBIE pe3yJbTaThl OCBOCHHUSA IpeameTa «XUMHS» JOCTUTAIOTCS B
CAMHCTBE YYCOHOW M BOCIHUTATEIBHOM JCATEIBHOCTH B COOTBETCTBUM C
I'YMaHUCTUYECKUMH, COLMOKYJIbTYPHBIMH, JyXOBHO-HPAaBCTBCHHBIMU LIEHHOCTSIMU
U HJeajJaMHd POCCUHCKOrO TpaKJaHCKOro OOIIECTBA, MPUHATHIMH B OOLIECTBE
HOPMaMH W TpaBWIAMH  TIOBEJEHHUS,  CIMOCOOCTBYIOIIMMH  IpoIeccam
CaMOTIO3HAHUs, CaMOpPa3BUTHUSI ¥ HPABCTBEHHOTO CTAHOBJICHHS JIMYHOCTH
00yUaroIMXCs.

JIMYHOCTHBIE pEe3yJbTaThl OCBOCHUS TMpeaMeTa «XHUMHUS»  OTPakKaroT
chOpMUPOBAHHOCTL OMBITA TMO3HABATENILHOW W MNPAKTUYECKON JAeATEIbHOCTH
o0yyJaromuxcst Mo peaau3aiy MPUHATHIX B 00IIECTBE 1IEHHOCTEH, B TOM YHUCIIE B
YacTH:

1) rpaaancKoOro BOCIMTAHUSA:

0CO3HaHUs 00YYarOIIMMHUCS CBOUX KOHCTHTYIIMOHHBIX MpaB U 00s13aHHOCTEH,
YBaXXEHUS K 3aKOHY M MPABOIOPSJIKY;

MIPE/ICTABIICHUS] O COLMAJIBHBIX HOpPMax W TpaBUJIAX MEKIMYHOCTHBIX
OTHOILICHUM B KOJUUICKTUBE;



TOTOBHOCTH K COBMECTHOM TBOPYECKOW JIEATEIBHOCTH TIPH CO3JaHHUU
Y4€OHBIX MPOEKTOB, PELICHUH y4eOHBIX W TMO3HABATENBHBIX 3a/a4, BBITIOJIHEHUU
XUMHYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH IMOHUMATh M TPUHUMATH MOTHUBBI, HAMEPEHUS, JIOTHKY WU
ApPTYMEHTHI JIPYTUX MPU aHATU3€ PA3TUYHBIX BUIOB Y4EOHOU NeATEIbHOCTH,

2) MaTPHOTHYECKOI0 BOCIIUTAHUS

IIEHHOCTHOTO OTHOIICHHS K MCTOPUYECKOMY M HAyYHOMY HACIIEIUIO
OTCUYECTBCHHON XUMUH;

YBaXCHUS K TMPOLECCY TBOpYECTBAa B OOJIACTH TEOPUH U IPAKTUYECKOTO
IPUMEHEHUS XUMHMH, OCO3HAHMSI TOTO, YTO JOCTHIKEHMSI HAyKU €CTh pe3ysIbTaT
JUIMTEJIbHBIX ~ HAOJIOJEHUH, KPOMOTIMBBIX  OKCIIEPUMEHTAIBHBIX  ITOUCKOB,
MIOCTOSIHHOTO TPYJa YYEHBIX U NPAKTUKOB;

MHTEpeca M II03HABATEJIbHBIX MOTHBOB B TIOJIYYEHHH W IOCIEAYIOLIEM
aHanu3e MHQPOpPMAIMK O MEPEAOBLIX JOCTHKEHUSX COBPEMEHHOW OTEYECTBEHHOM
XUMUH;

3) AyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUS:

HPABCTBEHHOI'O CO3HAHUS, Y TUYECKOTO MTOBEACHHUS;

CIIOCOOHOCTH OLICHUBATh CUTYALlUM, CBA3aHHBIC C XUMUYECKUMHM SIBJIICHUSIMH,
Y IIPUHUMATh OCO3HAHHBIC PELICHUS, OPUCHTUPYSICh Ha MOPaJIbHO-HPABCTBCHHbBIC
HOPMBI M LIEHHOCTH;

TOTOBHOCTH OLICHMBAaTh CBOE IOBEJICHHUE M TOCTYNKH CBOMX TOBApHILEH C
MO3UIIUN HPABCTBEHHBIX M TPABOBBIX HOPM W OCO3HAHUE TOCIIEICTBUUA HITUX
MOCTYIIKOB;

4) popMupoBaHHs KYJIbTYPHI 310POBbS:

IIOHMMaHUSl LEHHOCTEH 310poBOr0 W Oe3zomacHoro oOpa3a >KU3HH,
HEOOXOIMMOCTH OTBETCTBEHHOIO OTHOILCHUSI K COOCTBEHHOMY (U3HMYECKOMY U
IICUXHYECKOMY 3/10POBbIO;

coOmoieHuss npaBuil  Oe30MmacHOro oOpalieHuss ¢ BellecTBaMU B OBITY,
TIOBCE/IHEBHOM JKU3HU U B TPYAOBOH JIEATEIBHOCTH;

MOHWUMAaHUSl IEHHOCTH TPaBWJI HWHJIUBUIYAJIBHOTO M  KOJUIEKTHMBHOTO
©€e301acHOro MOBEJCHHS B CUTYAIIUsIX, YIPOXKAOIIMX 37J0POBBIO M JKU3HH JFOJCH;

OCO3HAHMS TIOCIEACTBUNA W HEMPUATHS BPEIHBIX MPUBBIYEK (YMOTpeOIeHUs
AJIKOTOJIs, HAPKOTUKOB, KYPEHHUS);

S) TPyA0BOI0 BOCIIMTAHMS:

KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B  Y4eOHO-HCCIIENOBATEIbCKOM
JESATEIBHOCTH, OOLIECTBEHHO TIOJIE3HOM, TBOPYECKOM H  JPYrux BUIaX
NeSATEeTbHOCTH;

YCTAaHOBKM Ha AaKTHUBHOE YYacTUE B PEIICHUM TNPAKTUYECKUX 3a/1ay
COIIMAJILHOM HANpPaBJIEHHOCTH (B paMKaX CBOETO Kj1acca, MIKOJIbI);



MHTEpeca K MPAKTUIECKOMY U3YyUEHHUIO MPOPECcCuil pa3aundHoro poaa, B TOM
YHCJIe Ha OCHOBE IPUMEHEHUS ITPEAMETHBIX 3HAHUM 110 XUMHH;

YBaXEHUs K TPYyLY, JIIOASAM TpyJAa U pe3yibTaTaM TPYAOBOU AEATEIbHOCTH;

FOTOBHOCTH K OCO3HAaHHOMY BBIOOpY HHAMBHIYyaJIbHOM TpPaeKTOpUU
oOpazoBanus, Oyaymeid npodeccun W peanu3allid COOCTBEHHBIX JKU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEH K XMMHH, UHTEPECOB U
noTpeOHOCTEH 001IecTBa;

6) ’K0JI0rH4eCcKOro BOCIIMTAHUSA:

9KOJIOTUYECKH 1I€JI€CO00PAa3HOTO OTHOLICHHUSI K NPUPOJE, KaK HCTOYHUKY
CYILLIECTBOBAHMS )KM3HU Ha 3eMIIC;

IIOHMMaHUs TJI00aJIbHOIO XapakTepa 53KOJOTMYECKHX IIpoOJieM, BIIMSHUSA
YKOHOMUYECKHUX MPOLIECCOB Ha COCTOSIHUE IIPUPOJIHON U COLMAIILHON Cpebl;

OCO3HAHUSI HEOOXOAUMOCTH HCIIOIb30BAHUS JOCTHKEHUNW XUMHMH JUIs
pelIeHus: BOIPOCOB PAllMOHAIBHOIO IIPUPOI0IIOIB30BaHNUS;

AKTUBHOIO  HEINPUATUS  JICUCTBUM, NPUHOCALIUX Bped OKpYKarolleu
HIPUPOJHON Cpejle, YMEHHUsI IPOTrHO3UPOBATH HEOIArONPUATHBIC YKOJIOTHYECKUE
IIOCJIC/ICTBUS MPEAIIPUHUMAEMBIX JICUCTBUI U IIPEAOTBPALIATh UX;

HaJM4Msl Pa3BUTOrO 3KOJIOIMYECKOIO0 MBILUICHUS, SKOJIOTHYECKOM KYJIBTYPHI,
oIbITa JEATEIIBHOCTH IKOJIOTUYECKOM HaIIpaBJICHHOCTH, YMEHHUS
PYKOBOJCTBOBATbCSI UMM B I103HABATEJILHOM, KOMMYHUKAaTUBHON M COLIMAJILHOMN
NPAaKTUKE, CIHOCOOHOCTH W YMEHHUS AaKTHUBHO TNPOTHBOCTOSITH HICOJIOTUH
xemodoobuu;

7) HEHHOCTH HAYYHOI'0 NO3HAHUS:

c(OPMUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOILETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU U OOI1IECTBEHHON MPAKTUKH;

NOHUMAaHUS Creuu(PUKH XUMHUUM Kak HAayKH, OCO3HaHHMS €€ pOJu B
(GOpMUPOBAHUH PALMOHAIBHOIO HAYYHOIO MBIIUICHHUS, CO3/aHUU LIEJIOCTHOTO
npe/ICTaBlIeHUus 00 OKPYKAIOIIEM MUPE KaK O €IMHCTBE MPUPOJbI U YeJIOBEKa, B
MO3HAHUM TIPUPOJHBIX 3aKOHOMEPHOCTEM M pEIIEHUH MpoOJieM COXpaHEHUS
IIPUPOJIHOTO PaBHOBECHS,

yOeKAEHHOCTH B 0COOOH 3HAYUMOCTH XUMHHM JUII  COBPEMEHHOM
LIMBUIN3ALMN: B €€ TYMaHHCTUYECKOM HAIPaBICHHOCTH W BaXXHOW pOJIA B
CO3JJaHUU HOBOMW 0a3bl MaTepUaIbHON KYJIbTYpPBI, PEIIEHUH TJI00AIbHBIX MpoOIeM
YCTOMYUBOTO Pa3BUTHUS YEJIOBEUYECTBA — ChIPHEBOU, JHEPreTUUECKOW, TUILEBON U
IKOJIOTUYECKON 0e30MacHOCTH, B PAa3BUTUM MEIMIIMHBI, OOECIEUYEHUU YCIOBHM
YCIEUIHOr0 TpyJda M OKOJIOIMYECKH KOMMOPTHON JKHU3HM KaXIOro 4ieHa
oO01ecTBa;

€CTECTBEHHO-HAYYHOW TIPaMOTHOCTU: TIOHMMaHUs CYIIHOCTH METOJIOB
MO3HAHMS, UCIIOJIb3YEMbIX B €CTECCTBCHHBIX HayKax, CIIOCOOHOCTH HCIOJB30BaTh



MOJIy9aeMble 3HAHUS /IS aHAIM3a M OOBSICHEHUS SIBIICHUN OKPY’KAIOIIETO MUpa U
IPOUCXOAAIINX B HEM W3MEHEHUMN, YMEHHUS J1elaTh 000CHOBaHHBIC 3aKIIOYECHUS Ha
OCHOBE Hay4yHbIX (AKTOB M MMEIOIIUXCSH [JaHHBIX C LEIbI0 TOIYYSHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSTENIBHO HCIHOJIB30BaTh XHUMHUYECKHE 3HAHUS IS
peuIeHus Ipo0OJieM B peabHbIX KU3HEHHBIX CUTYalUsX;

UHTEpeca K MO3HAHUIO U UCCIICA0BATEIBLCKOM e TEIILHOCTH;

TOTOBHOCTU M  CIIOCOOHOCTHM K  HENPEpbIBHOMY  OOpa30BaHUIO H
caM000pa30BaHUIO, K AaKTHBHOMY IIOJyYCHHIO HOBBIX 3HAHMUA 10 XHMHUH B
COOTBETCTBHUU C JKU3HECHHBIMH IIOTPECOHOCTAMM;

MHTEepeca K 0COOEHHOCTAM TpyJa B pa3aMuHbIX cepax npodeccruoHanbHOM
JEATEIIbHOCTH.

METAINIPEAMETHBIE PE3YJIBTATBI

MetanpeamMeTHble pe3ysibTaThl OCBOCHMs y4yeOHOro rpeaMera «XuMus» Ha
YPOBHE CpeiHero oo1ero oopa3oBaHus BKIKOYALOT:

3HayuMble s (OPMHUPOBAHMS  MHUPOBO33PEHUs  OOyyaroluUXxcs
MEXJIMCUUIUIMHAPHBIC (MEXKIIPEIMETHbIC) OOLICHAYYHbIC MMOHSATHS, OTPAXKAIOLIUE
[EJIOCTHOCTh HAay4YHOM KapTUHbI MHpa W cClHeuu(uKy METOJOB I103HAHUS,
UCII0JIb3YEMBIX B €CTECTBEHHBIX HayKaX (MarTepus, BEIIECTBO, SHEPIUs, SIBIICHUE,
Ipolece, CUCTEMa, Hay4YHbIM (akT, MPUHIUI, THUIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
TEopusi, UCCIIeI0BaHNE, HAOIIOICHUE, U3MEPEHHE, YIKCIIEPUMEHT U JIPyTHE);

YHUBEpCalIbHbIC Y4eOHBIC NeUCTBHs (TIO3HABATEIbHBIC, KOMMYHHUKATHBHBIEC,

peryJiaTUBHBIC), o0ecreynBarolIme dbopmupoBaHue (bYHKIMOHAIBHOM
I'PaAaMOTHOCTH U COLIMAJILHOM KOMIICTCHIIMU 00y4aroluXCs;
CIIOCOOHOCTB 00yUaroIUXCs UCII0JIB30BaTh OCBOCHHBIC

MEXIMCLMIUIMHAPHBIC, MUPOBO33PEHYCCKUE 3HAHUS M YHHBEpPCAJIbHbIC Y4eOHBIC
JIEUCTBHS B MO3HABATEIBHON M COLMAIIBHOMN TTPAKTHKE.

MeranpeaMeTHBIE PE3yIbTaThl OTPAXKAIOT OBIAJEHUE YHUBEPCAIBHBIMU
yueOHBIMH  TIO3HABaTEIbHBIMM, KOMMYHUKATHBHBIMH M  PETYJISTUBHBIMHU
JICUCTBUSIMH.

OBJaanenue YHUBEPCAJIbHbIMH y4eOHbIMM NMOo3HABaTEeJIbHBIMH
JEeUCTBUSIMM:

1) 6a3oBbIe JJOrHYeCKHe IeCTBHS:

CaMOCTOSITeIbHO  (hOopMyIMpOBaTh W aKTyaJIM3UpoOBaTh  Mpoodiemy,
BCECTOPOHHE €€ paccMaTpUBaTh;

OnpeAessATh IIeJU JICATEIBHOCTH, 3ajJlaBas IapamMeTpbl U KPUTCPUH HX
JIOCTHKEHHUSI, COOTHOCUTD PE3YJIbTATHI ACATEIBHOCTH C ITOCTABICHHBIMU IEIISIMU;

WCIIOJIb30BaTh MPU OCBOCHUM 3HAHWN MPUEMBI JTIOTHYECKOTO MBIIUICHUS —
BBIJICTISITh XapaKTEPHbIC NMPU3HAKU TOHATUN M YCTAHABIMBATH WX B3aUMOCBS3b,



HCII0JIb30BAaTh COOTBETCTBYIOIINE MOHITHS JUISl OOBSICHEHUS OTJEIBHBIX (PAKTOB U
SIBJICHUU;

BBIOMpPATh OCHOBAaHUA M KPUTEPUM IS KIACCU(PHUKALMK BEIIECTB H
XUMUYECKUX PEaKIIU;

YCTaHAB/IMBATh MPUYUHHO-CICACTBEHHBIC CBSI3U MEXIY H3y4aeMbIMU
SBJICHUSIMU;

CTPOUTH JIOTUYECKUE PACCYKICHUS (MHAYKTHUBHbBIC, JECIYKTHUBHBIC, II0
aHAJIOTMH), BBIABIIATH 3aKOHOMEPHOCTH W TIPOTHBOPEYHMS B paccMaTpUBACMBIX
SBIICHUSX, (DOPMYJIMPOBATH BHIBOIBI M 3aKITFOUCHHUS;

[IPUMEHATH B IPOLIECCE IMO3HAHMUS, UCIIOJI3YEMbIE B XUMUU CUMBOJIMYECKUE
(3HAKOBBIE) MOJIENH, TIPEOOPA30BLIBATH MOJIEJIbHBIE IIPEICTABICHUS — XUMUYECKUN
3HaK (CHMMBOJI) OJJIEMEHTa, XUMHUYecKas (opmysia, ypaBHEHHUE XHMMHUYECKOU
peakiuu — MpU PELICHUH YYEOHBIX IMO3HABATENbHBIX M IPAKTUYECKUX 3aj]ad,
IPUMEHSTh HA3BaHHBIEC MOJIC/IbHBIC MPEICTABICHUS JJIsI BBISIBICHUSI XapaAKTEPHBIX
IPU3HAKOB U3y4aeMbIX BEIIECCTB U XUMUUYCCKUX PEAKIUN.

2) 0a30BbIe HCCJIEI0BATEIbLCKHE AeHCTBUA:

BJIAJICTh OCHOBAMHM METOJIOB HAy4YHOI'O MO3HAHMUS BELICCTB U XMUMHUYECKHX
peaKkuuii;

(GopMyIMpOBAaTh LU U 3a/1a4d UCCIICI0BAHMS, UCIIOIB30BATh IIOCTABICHHBIC
U CaMOCTOSITENIBHO C(OPMYIMPOBAHHBIE BOMNPOCHI B KadyeCTBE MHCTPYMEHTA
MO3HAHUS U OCHOBBI /Uil (DOPMHUPOBAHUSI TUIIOTE3BI MO MPOBEPKE MPABUIBHOCTH
BBICKA3bIBAEMBIX CYXKICHUI;

BJIAJICTh HABBIKAMU CaMOCTOATEIIBHOTO IUIAHUPOBAHUS U  TPOBEHCHUS
YYEHUYECKUX IKCIEPUMEHTOB, COBEPIICHCTBOBAThH YMEHUSI HAOIIOAATh 3a X0JIOM
IpoLecca, CaMOCTOSITENIbHO IPOrHO3UPOBATh €ro pe3ylibrar, (HopmMyIupoBaTh
000011IEHUS ¥ BBIBOJIbI OTHOCUTEIILHO JJI0CTOBEPHOCTH PE3YJIbTATOB UCCIICHOBAHUS,
COCTaBJISATh 0OOCHOBAHHBIN OTUET O MIPOJCIIAHHOM padoTe;

npuoOpeTaTb OMNBIT YYEHUYECKONM MCCIIEeIOBATENbCKOW W NPOECKTHOM
NEATETbHOCTH, TPOSBIATE CIIOCOOHOCTH M TOTOBHOCTH K CaMOCTOSITETbHOMY
MOUCKY METOJIOB PpEIICHUs] MPAKTUYECKUX 3aJlad, IPUMEHEHUI0 pPa3uYHbIX
METOJIOB TTO3HAHUSI.

3) padora ¢ undopmanuei:

OPUEHTHPOBATHCA B PA3IUYHBIX WCTOYHMKAX WHoOpMauuu (HAy4dHO-
MOMyJIsipHAst JUTEpPATypa XUMHYECKOTO COJAEp)KaHUs, CIPABOYHBIE TOCOOUS,
pecypcbl MHTEpHeTa), aHamu3upoBaTh MHGOPMAIMIO PA3IMYHBIX BUJIOB U (OpM
Ipe/CTaBICHUS, KPUTUYECKHU OIICHUBATh eé JIOCTOBEPHOCTH "
HEIPOTUBOPEYUBOCTb;



dbopMynTHpOBaTh 3aMPOCHl U MPUMEHATH PA3TUYHBIC METO/ABI MPHU MOUCKE H
otbope wuH(pOpManMU, HEOOXOAMMOW s BBIMOJHEHUS YYEOHBIX 3ajaay
OIIPEEIIEHHOTO THUIIA;

npuoOpeTaTh OMBIT UCIOIL30BAHUS HHPOPMALUOHHO-KOMMYHHKATUBHBIX
TEXHOJIOTUI U Pa3TUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO ~ BBIOMpATh  ONTUMAIbHYIO  (OpMYy  TNpEeACTaBIICHUS
uHpopManuu (cxemsl, rpaduKu, AUarpamMmbl, TaOIHUIbI, PUCYHKH U IPYTHE);

UCIIONIb30BaTh HAy4yHBIM A3BIK B KayecTBE CpeACTBa Ipu padoTe ¢
XUMHUYCCKON HMH(pOpMAIMel: NPUMEHATh MEKIpeAMETHbIe ((u3nueckue u
MaTeMaTUYECKUE) 3HAKU U CUMBOJIbI, (POpMYJIbl, a0OpeBUATYpbl, HOMEHKIIATYPY;

UCIIOJIb30BaTh W IpeoOpa3oBbIBaTh 3HAKOBO-CUMBOJIMYECKHE CpEACTBA
HarJIsJHOCTH.

OgBy1ajieHHe YHHBEPCAJbHBIMH KOMMYHHMKATHBHBIMH 1eHCTBHAMU:

3aJ1aBaTh BOIIPOCHI MO CYIIECTBY 00CYKAa€MOM TEMBI B XOJI€ qUaIora u/uiu
JIMCKYCCUHU,  BBICKa3bIiBaTh  HjaeH, (OPMYJIMPOBATb CBOM  IPEIIOKECHUS
OTHOCUTEJILHO BBIINOJIHEHUS PEIJIOKEHHOMN 3a/1a4u;

BBICTYIIaTh C [PE3CHTALMCH PEe3yJIbTAaTOB I103HABATENILHON JIEATEJIbHOCTH,
MIOJIYYEHHBIX CaMOCTOSTEIBHO HJIM COBMECTHO CO CBEPCTHUKAMU IIPH BBIIIOJIHECHUU
XUMUYECKOT0 3KCIEPUMEHTA, NTPAKTUYECKONW pabOThl 10 UCCICAOBAHUIO CBOMCTB
M3y4aeMbIX BEILECTB, peajM3aluu yueOHOro npoekTa u (hopMyaupoBaTh BBIBOJIBI
[0 pe3yJibTaTaM IPOBEIEHHBIX MCCIECJAOBAaHUN IyTEM COTJIaCOBAaHMS IO3ULUN B
X0/1€ 00CYK/IeHUSI 1 0OMEHAa MHEHUSIMH.

Ogy1a/IeHHe YHMBEPCAJIbHBIMH PEryJIsTHBHBIMHU ACHCTBUSAMM:

CaMOCTOSITEJIbHO TUIAHUPOBATh M OCYILECTBIISTH CBOI IO3HABATEIBHYIO
NeSATEIbHOCTD, omnpenessis e€ Leau W 3aJadyd, KOHTPOJMUPOBATH M 0 Mepe
HEOOXOJUMOCTH KOPPEKTUPOBATH MpE/jaracMblii  aJIrOpUTM JICHUCTBUM IIpU
BBIMIOJIHCHUM y4eOHBIX M MCCICAOBATEIbCKUX 3ajay, BbIOMpaTh HauboJsee
3¢ (dEeKTUBHBIN C€rOcOO WX pelIeHUss ¢ Y4E€TOM IOJIyYE€HUs HOBBIX 3HAHHUU O
BEIIIECTBAX U XUMHUUYECKUX PEAKIIHIX;

OCYILECTBIISITh CAMOKOHTPOJIb CBOEH JIEATEILHOCTH Ha OCHOBE CaMOaHalu3a
Y CaMOOLICHKH.

INPEAMETHBIE PE3YJIbTATHI

10 KJIACC

[TpenMeTHbie pe3ynbTaThl OCBOEHHUsI Kypca «OpraHuueckas XUMHS»
OTpaXkaroT:

c(OPMUPOBAHHOCTH  TMPEACTABICHUH O XUMHYECKOW  COCTaBIISIONIEH
€CTeCTBCHHO-HAYYHOW KAapTHHBI MHpa, POJIM XUMHHM B TIO3HAHWU SIBICHUMN



Opupoasl, B (POPMUPOBAHUM MBINUIEHUS U  KYJIbTYphl JIMYHOCTH, €€
(YHKIMOHAIBHON TPaMOTHOCTH, HEOOXOIUMOM ISl peLICHHSI PAKTUIECKUX 3a1a4
U JKOJIOTHYECKH OOOCHOBAHHOTO OTHOLICHHWS K CBOEMY 30POBBIO M IPHUPOJAHOM
cpezne;

BJIQJICHUE  CHUCTEMOM  XMUMHYECKHMX  3HAHUH, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAIOIINE TMOHATHS (XMMHYECKHUI 9JIEMEHT, aTOM, DJICKTpPOHHAas
000J104Ka aTOMa, MOJIEKYJIa, BaJICHTHOCTD, HJIEKTPOOTPULIATEILHOCTE, XUMUYECKast
CBS3b, CTPYKTypHasi (popMmyna (pa3BépHyTas M COKpallEHHas), MOJIb, MOJSIpHas
Macca, MOJIApHBIM OO0BEM, YIVIEPOIHBIM CKeleT, (yHKIMOHANbHasg TpyIia,
pajvKai, U30Mepus, U30MEPbl, TOMOJIOTHYECKHI P, TOMOJIOTH, YIJIEBOIOPOIBI,
KHCJIOPOJA U a30TCOJEpXKAllMe COCIAMHECHMS, MOHOMEpP, IOJUMEpP, CTPYKTYPHOE
3BEHO, BBICOKOMOJIEKYJIIPHBIE COCIMHEHUS); TEOPUH U 3aKOHBI (TEOpUs CTPOCHUS
oprannyeckux BeuiectB A. M. bytiepoBa, 3aKOH COXpaHEHMsI MACChl BELIECTB);
3aKOHOMEPHOCTH, CHUMBOJIMYECKUN SA3BIK XHMHUU; MHUPOBO33PCHUYECKUE 3HAHUS,
JeKallue B OCHOBE IIOHMMaHUs IPUYMHHOCTH U CUCTEMHOCTH XMMMUYECKHX
ABICHUM, (AKTOIOrMYECKHE CBEICHUS O CBOMCTBAX, COCTaBe, IIOJIyYCHUU WU
0€3011aCHOM HUCIOJIB30BAHUM BAKHEHUIIMX OPraHUYECKUX BEUIECTB B ObITY U
IIPaAKTUYECKOMN JACATEIIbHOCTH YEJIOBEKA,;

cOPMHPOBAHHOCTh YMEHMI BBISBISATH XapaKTEpHbIC IPU3HAKU IOHSATHUH,
YCTaHABJIMBATh MX B3aUMOCBS3b, MCIIOIb30BAaTh COOTBETCTBYIOLIUE IOHATHS IPH
OIMCAHUM COCTaBa, CTPOCHMSI U IIPEBPALLCHUN OPraHUYECKUX COCAUHEHUM;

c(OpPMHPOBAHHOCTL YMEHUM HCIOJIb30BaTh XUMMUYECKYIO CHMBOJIUKY MJis
COCTAaBJICHHUS] MOJICKYJSIPHBIX M CTPYKTYpPHBIX (pa3BEPHYTOH, COKpaIi€HHON)
dbopMys1 OpraHMYECKMX BEHIECTB U ypPaBHEHUH XMMHYECKUX PpEaKLUH,
U3roTaBJIMBaTh MOJEIM MOJIEKYJ OPraHMYECKUX BELIECTB IUISl WILIIOCTPALUU HX
XUMHUYECKOTO U MPOCTPAHCTBEHHOI'O CTPOCHUS;

cOPMHPOBAHHOCTh YMEHHUHM YCTaHABJIMBATh MPUHAJICKHOCTh H3YyUCHHBIX
OpraHMYeCKHUX BEIIECTB I10 HMX COCTAByY M CTPOEHUIO K OINpeAeTIEHHOMY
KJIaccy/Tpymnmne COeJUHEHUIN (YrJIeBOJIOpOJibl, KHCIOpPOJ M a30TCOAEpIKallue
COEJIMHEHUS, BBICOKOMOJICKYJISIDHBIC COCAMHEHMS), JlaBaTb MM Ha3BaHUS 110
cucremarnueckoii HomeHkiarype (IUPAC), a Takxke NpHUBOAUTH TPHUBHAJIBHBIC
Ha3BaHUsl OT/IEJbHBIX OPraHMYECKUX BEHIECTB (ITHIIEH, TMPOMHIEH, alleTUJIEH,
STWJIEHTJIUKO/b, TTIULEPUH, (EeHON, (OopManbIeru/l, aleTanbAeTul, MypaBbUHas
KHCIIOTA, YKCYCHasl KUCJI0Ta, OJICMHOBAsI KUCII0TA, CTEApUHOBAsk KMCIIOTA, TIII0KO03a,
bpykTo3a, Kpaxmai, 1eUII0J103a, TIUIHIH);

C()OPMUPOBAHHOCTh YMEHHSI ONPEIENATh BHUIbl XMUMHUYECKON CBSI3U B
OpraHUYEeCKUX COCJIMHEHUSX (OJIMHAPHBIC U KPATHBIC);



c(OPMUPOBAHHOCTH YMEHHUS TPHUMEHSTH TOJIOKEHUSI TEOPUU CTPOCHHS
opranndeckux BemecTB A. M. bytnepoBa st 00bsICHEHNST 3aBUCUMOCTH CBOMCTB
BEILIECTB OT MX COCTaBa M CTPOCHMS; 3aKOH COXPaHEHHS MacChl BEILIECTB;

chOpPMHUPOBAHHOCT, ~ YMEHHMH  XapaKTEepU30BaTh  COCTaB, CTPOCHHE,
buznUecKue M XMMUYECKHE CBOWCTBA TUIUYHBIX MPEACTABUTENICH pPa3IUYHBIX
KJIACCOB OPraHMYECKUX BEIIECTB (MeTaH, ATaH, ATWICH, NPOIMJICH, alleTUJICH,
Oyranuen-1,3, metmwnOyraauen-1,3, GeH30JI, METaHOJ, STAHOJ, STUJICHIJIUKOIb,
TIIMLEPHH, (PEHOJI, aleTalbJIeru]l, MypaBbHHas U YKCYCHasi KUCJIOTHI, TJIIOKO3a,
KpaxmaJl, HeJUII0JI03a, AMUHOYKCYCHas KUCIIOTa), WILTIOCTPUPOBATh TCHETHYECKYIO
CBSI3b MEXKJy HUMH YPaBHCHHUSAMH COOTBETCTBYIOILIMX XHMHUYECKHX PEAKLMH C
MCII0JIb30BAaHUEM CTPYKTYPHBIX (hOpMyT;

c(OpPMHPOBAHHOCTb YMEHHUS XapaKTEPHU30BaTh UCTOUHUKH YTJIEBOJOPOIHOTO
ChIpbsi  (HeQTh, NPUPOAHBIN Tra3, yroip), CcHoco0bl UX NepepaboTKu u
IPaKTUYECKOE TPUMEHEHHE MPOYKTOB MepepadoTKH;

chOPMHUPOBAHHOCTh YMEHUM NPOBOAUTH BBIYUCICHUS [0 XUMHUYECKUM
ypaBHEHUsIM (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOIO BELIECTBA WJIM IPOJYKTa
peakuMd 1O H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJIHOIO M3 HCXOJHBIX
BELLECTB MJIU MPOIAYKTOB PEAKIIMH);

c(OPMUPOBAHHOCTH YMEHHMHM BJIAJAETh CHCTEMOH 3HaHWH 00 OCHOBHBIX
METOZaxX HayYHOT'O IO3HAHUs, UCIIOJIb3YEMbBIX B XMMUU NIPU U3YUYEHUHU BEILECTB U
XUMHUYECKUX SBJIICHUN (HaOr0/IeHne, U3MEPEHHUE, SIKCIIEPUMEHT, MOJICTTUPOBAHUE),
UCIIONB30BaTh CHUCTEMHBIE XHMUYECKHE 3HAHUS JUISI TPUHATHS PEIICHUN B
KOHKPETHBIX JKU3HEHHBIX CHUTYyalUsiX, CBSA3aHHBIX C BEIIECTBAMH U UX
MIPUMEHEHHUEM;

c(hOpPMHUPOBAHHOCTH YMEHUM COOJII0OJIaTh TIPaBHIIA MOJIb30BAHUS XUMHYECKOU
ocyiol MU JaboparopHbIM O00OpYAOBAaHHMEM, a TaKXKe IpaBWiia OOpauieHus ¢
BEUICCTBAMU B COOTBETCTBUM C MHCTPYKUHMSMHM I10 BBIIIOJHECHUIO JIaDOPATOPHBIX
XUMHYECKHUX OIBITOB;

c(OPMUPOBAHHOCTL YMEHHWH TUIAHMPOBAaThH W BBINOJIHATh XUMHUUYECKHUM
9KCTIEPUMEHT (TIPEBPAICHUS] OPraHUYECKUX BEIIECTB IPU HarpeBaHUH, MOJIyYEHUE
9TUJIEHa U W3Y4YEHHE €ro CBOWCTB, KA4YEeCTBEHHbIC pEaKIMU OPraHUuYECKHX
BEIL[ECTB, JEHATypalusi OENKOB MPU HArpeBaHUM, I[BETHHIE pPEaKIMU OEIKOB) B
COOTBETCTBUM C TMpaBWIAMH TEXHUKH O€30MacHOCTH TMpU OOpamieHuu ¢
BEIIECTBAMU U J1aOOpaTOpHBIM 00OpYJAOBAaHHEM, TMPEIACTABIATh PE3YJIbTATHI
XUMUYECKOTO JKCIepUMEHTa B (opme 3anucu YpPaBHEHHH COOTBETCTBYIOIIMX
peakiuit 1 GopMyIMpOBaTh BHIBOBI HA OCHOBE 3THUX PE3YJIbTATOB;

c(OPMUPOBAHHOCTL YMEHUN KPUTUYCCKU AHAJIM3UPOBATH XHUMHUYECKYIO
UHPOpPMaIIMIO, TIOJYyYaeMyl0 M3 pa3HbIX MCTOYHHUKOB (CpEICTBAa MacCOBOM
uHpopMaluu, IHTepHET U ApyTHX);



chOPMUPOBAHHOCTh ~ yYMEHHH  cOOMIOaTh  IpaBujia  IKOJOTUYECKH
1enecoo0pa3HOro MOBEACHUA B OBITY M TPYAOBOM JEATEIBHOCTH B IENAX
COXpaHEHHUsI CBOErO 3J0pPOBbA M OKPYXKAIOIIEH INPUPOJHOM CpPEIbl, OCO3HABATH
OTMACHOCTh BO3JICUCTBUS HAa JKUBBIC OPraHU3MbBI ONPEACIEHHBIX OPraHUYECKHX
BeIlecTB, oHUMas cMmbica mnokaszarens [IJIK, mosicHsate Ha mpumepax crocoObl
YMEHBIICHUS M MPENOTBPAILICHUS HX BPEIAHOrO BO3JICUCTBHS Ha OPraHu3M
4eJI0BEKa;

Uil 00yJaroNIMXCcs ¢ OrpaHUYCHHBIMH BO3MOKHOCTSIMH 370POBbS: YMECHHE
IPUMEHATh 3HaHHUA OO0 OCHOBHBIX JOCTYIHBIX METOAAaX TO3HAHUS BELIECTB U
XUMHUYECKUX SIBJICHHM;

JUISL CIIENBIX M CJIA0OBHAALMX OOYyYaOLMXCs: YMEHHUE MCIOJIb30BaTh
penbeHO-ToUeUHYI0 cucTeMy oOo3HaueHuit JI. bpains nis 3anucu XMMHYECKUX

dbopmyi.
11 KJIACC

[TpeameTHbie pe3ysbTaThl OCBOEHUsI Kypca «OOmas M HeopraHuyeckas
XUMUSD OTPaXkaroT:

c(OPMHPOBAHHOCTh  TNPEACTABICHUN: O XHUMHUYECKOW COCTaBIISIFOLICH
€CTECTBEHHO-HAYYHONW KapTUHBI MHpA, PO XUMHUU B TO3HAHUMU SIBIICHHUM
npuUpoasl, B (OPMUPOBAHWUU MBIIUICHUS W  KYJBTYPhl JIMYHOCTH, €€
(yHKIIMOHATBLHON IPaMOTHOCTU, HEOOXOAUMOM /ISl pELICHUS TPAKTUYECKUX 3a/1a4
U 9KOJIOTHYECKM OOOCHOBAHHOI'O OTHOUICHUS K CBOEMY 3JIOPOBBIO M IPUPOIHOM
cpezne;

BJIAJCHUE  CHCTEMOM  XMMHUYECKMX  3HaHMH, KOTOpas  BKJIKOYACT:
OCHOBOIIOJIATAIOIINE TMOHATUS (XMMUYECKUN 3JIEMEHT, aToM, U30ToM, S-, p-, d-
JIEKTPOHHBIE OpOUTaIM aTOMOB, HOH, MOJIEKYJa, MOJIb, MOJIIPHBIH OOBEM,
BAJICHTHOCTb, 3JIEKTPOOTPHUIATEIILHOCTh, CTENIEHb OKHUCIICHUSI, XUMUYECKasl CBA3b
(KoBaJIeHTHas, MOHHAsA, METAJNINYECKasi, BOJIOPO/IHAS ), KPUCTAJUTMYECKasl pelIETKa,
TUMBl  XUMHUYECKUX  PpEeaKIuid, pacTBOp, DIIEKTPOJUTHI, HEINEKTPOIUTHI,
JIIEKTPOJIUTHYECKAST JIUCCOIMAIUS, OKHUCIUTEIh, BOCCTAHOBUTEIb, CKOPOCTh
XUMHYECKOW peakiuu, XUMHUYECKOE pPABHOBECHUE), TEOPUU U 3aKOHBI (Teopus
IAEKTPOJUTUYECKON auccolmanuu, nepuoandeckuit 3akon JI. M. Menneneena,
3aKOH COXPaHEHHUsI MacChl BEIIECTB, 3aKOH COXPAHEHMS W MPEBpAIEHUs YHEPTrUU
MpU XUMHUYECKUX PEeaKIUsiX), 3aKOHOMEPHOCTHU, CHUMBOJIMYECKUN S3BIK XUMHH,
MHUPOBO33PEHYECKUE 3HAHUS, JIKAIIME B OCHOBE MOHMUMAHUS TPUYUHHOCTH M
CHUCTEMHOCTH XWMHUYECKHMX SIBIICHUHN, (AaKTOJIOTUYECKUE CBEICHUS O CBOMCTBAX,
coCTaBe, MOJYYeHUU U 0€301MacCHOM MCIIOJIb30BaHUHU BaKHEUIIINX HEOPTaHUYECKHUX
BEII[ECTB B OBITY U MPAKTUYECKOM /1€ TENHHOCTH YEJI0OBEKA;



c(OpPMUPOBAHHOCTh YMEHHH BBISBIATH XApAaKTEPHbIE TMPU3HAKU TOHATHM,
YCTaHaBJIMBaTh UX B3aUMOCBS3b, UCIOJIB30BaTh COOTBETCTBYIOIIUE IMOHATHS NPH
OINMCAaHUH HEOPTAaHWYECKUX BEIIECTB U UX IIPEBPALLCHU;

chOpPMHUPOBAHHOCT, YMEHUM HCIOJIB30BAaTh XUMHUYECKYIO CHMBOJIUKY IS
coctaBieHuss (opmMyn BelmIeCTB W  ypaBHECHUN  XUMHUYECKUX  PEaKLUM,
cucreMarndeckyro HoMeHknarypy (IUPAC) u tpuBHaiibHbIe HA3BaHUS OTAC/IBHBIX
HEOPraHWYECKUX BEUIECTB (YrapHblid Ta3, YIVICKUCIBIM ra3, aMMHakK, raméHas
U3BECTh, HeTalEHas U3BECTh, ITUThEBAs CO/A, IUPUT U IPYTHUC);

c(OpMUPOBAHHOCTH YMEHUH OIPEEIATh BJICHTHOCTh U CTEIICHb OKUCIICHUS
XUMUYECKUX 3JIEMEHTOB B COCAMHEHHUAX DPA3JIMYHOIO COCTaBa, BHUJ XUMHUYECKOU
CBsI3U (KOBAJICHTHAsl, HOHHAsl, METAaJUIMUECKasi, BOJAOPO/HAsA) B COCAUHEHUSX, TUII
KPUCTAJUIMYECKOW PEIIETKM KOHKPETHOIO BEILIECTBA (aTOMHas, MOJIEKYJIsIpHasi,
MOHHAsA, METAJITMYECKAs1), XapaKTep Cpedbl B BOJHBIX pPaCTBOPaX HEOPTraHUUECKUX
COCJIMHEHUH;

chOpMHUPOBAHHOCTh YMCHUH yCTaHaBJIMBATh NPUHAJICHKHOCTD
HEOPraHMYECKUX BEIIECTB 110 MX COCTaBy K OINPEIeIEHHOMY KJIaccy/rpyIine
COCIMHEHUH (MPOCThIC BEUIECCTBA — METAJUIbl M1 HEMETaJUIbl, OKCU/IbI, OCHOBAHUSI,
KHUCJIOTBI, aM()OTEPHBIC TUAPOKCUIBI, COJIH);

c(OPMHUPOBAHHOCTh YMEHHUI PACKPBIBATh CMBICII IIEPUOIUYECKOTO 3aKoHa /.
N. MenpeneeBa u J€MOHCTPUPOBATH €0 CUCTEMATH3UPYIOIIYIO, OOBICHUTEIBHYIO
U IPOTHOCTHYECKYHO (PYHKLUH;

c(hOpMHUPOBAHHOCTh YMEHUN XapaKTepU30BaTh DIJIEKTPOHHOE CTPOCHHUE
aTOMOB XHMHUYECKHX »dJeMeHTOB 1-4 mnepuonoB Ilepuoanueckoit cucremsl
xuMmuueckux asnemeHToB JI. WM. MenneneeBa, ucnonb3yst HMOHSATUA «S-, p-, d-
JIEKTPOHHbIE opOuTanmy, «IHEPreTHYeCcKue YPOBHWY, OOBSACHATD
3aKOHOMEPHOCTH HU3MEHEHUSI CBOMCTB XMUMHYECKUX DJIEMEHTOB U MX COCIMHEHUMN
1o nepuonam u rpynmnam Ilepuognueckoit cuctembl XuMHUeCcKUX 3eMeHToB /1. U.
Menjieneena;

c(OPMUPOBAHHOCTL  YMEHUW  XapaKTepu3oBaTh (OMUCHIBATH)  OOmIME
XUMUYECKHE CBOMCTBA HEOPraHMYECKUX  BEIIECTB  Pa3IUYHBIX  KJIACCOB,
MOATBEPXKAATh CYILIECTBOBAaHUE TEHETHMYECKON CBSA3M MEXKJy HEOPraHWYECKUMU
BEIIIECTBAMHU C MOMOIIBIO YPABHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKITUN;

c(hOpMUPOBAHHOCTh YMEHHS KJIACCHU(UIIMPOBATH XUMUYECKHE PEAKIHUH TI0
pa3IUyHbIM TpU3HAKaM (YUCIY M COCTaBYy pPEarupyrolluX BEIIECTB, TEIIOBOMY
abdexTy peakinv, U3MEHEHHUIO CTENEHEeH OKHUCIICHHS JJIEMEHTOB, 00paTUMOCTHU
peaxkuuu, y4acTHIO KaTalu3aTopa);

c(OPMUPOBAHHOCTE YMEHMH COCTABJISATh YPaBHEHUS pPEaKUUi pa3iudHbIX
THUIIOB, TOJIHBIE U COKpANIEHHbBIC YPAaBHEHUs peakIMii HOHHOTO 0OMeHa, yYUThIBas
YCIJIOBUS, TIPY KOTOPBIX 3TU PEAKIIMU UAYT JI0 KOHIIA;



cOPMUPOBAHHOCTh YMEHUN TPOBOJAUTH pPEAKIUM, MOATBEPKIAIONINE
KAUeCTBEHHBI COCTaB pa3iIUYHBIX HEOPTraHWYECKUX BEHIECTB, pACMO3HABaTh
OTIBITHBIM IIyTEM HMOHBI, IPUCYTCTBYIOIIME B BOJHBIX PAaCTBOpPAaX HEOPTaHUYECKUX
BEILECTB;

chOpPMHUPOBAHHOCT, YMEHHH  pacCKpbIBaTh  CYIIHOCTH  OKHCIHMTEIBHO-
BOCCTAaHOBHUTEJIbHBIX PEaKUUN MOCPEACTBOM COCTABJICHUS AJIEKTPOHHOrO OanaHca
ITUX PEAKIIUIA;

c(OpMUPOBAHHOCTH YMEHUI OOBACHATH 3aBUCUMOCTb CKOPOCTH XUMHYECKON
peaKIuy OT pa3IMYHBIX (PAKTOPOB; XapaKTep CMEIIECHUS XUMHUECKOTO PAaBHOBECHS
B 3aBUCUMOCTH OT BHelHero Bosjaencteus (npunuun Jle Ilarense);

c()OPMHUPOBAHHOCTL YMEHUN XapaKTE€pPU30BaTb XHUMUYECKHE IIPOLIECCHI,
JIe)KAlMe B OCHOBE IPOMBIIUICHHOIO IOJYYEHHUSI CEPHOM KMCIIOTHI, aMMHaKa, a
Takke CHOPMUPOBAHHOCTH MPEACTABICHUNW 00 OOHIMX HAYYHBIX MPUHIMOAX U
IKOJOTUUECKUX MPOoOIeMax XUMUYECKOTO MIPOU3BOICTBA;

c(hOpPMHUPOBAHHOCTh YMEHUH IPOBOIUTH BBIYMCIICHUS C MCIIOJIb30BAHUEM
HOHSTHUS «MaccoBasi J10JIs1 BEIIECTBA B PAacTBOpE», 0ObEMHBIX OTHOILICHHUI Ta30B
IIPU XUMHUYECKUX PEAKLMIX, MAcChl BEIECTBA WM 00bEMA ra30B M0 U3BECTHOMY
KOJIMYECTBY BELICCTBA, MAacce WM O0BEMY OJHOIO M3 YyYaCTBYIOIIMX B PEaKLUU
BELICCTB, TEIUIOBOro 3 (eKTa peaklud Ha OCHOBE 3aKOHOB COXPAHCHUS MAaCChI
BELIECTB, PEBPAILICHUS U COXPAaHEHUS SHEPTHH;

c(OpMHPOBAHHOCTH YMEHUM COOJIIOJIaTh MIpaBUJIa MOJIb30BAHUS XUMHUECKOU
NoCcyol U 1abopaTOpHbIM OO0OpYyAOBaHMEM, a TaKXKe IMpaBuiia OOpaleHus: C
BEILIECTBAMU B COOTBETCTBHHU C MHCTPYKLMSIMHU IO BBIINOJHEHUIO JT1aOOPATOPHBIX
XUMHYECKUX OTIBITOB;

c(hOPMHUPOBAHHOCTh YMEHHH IUIAHUPOBATH W  BBINOJHATH XUMHUYCCKUIA
IKCIIEPUMEHT (pa3JIoKEHUE IMEePOKCUA BOAOPOJa B IPUCYTCTBUM KaTajau3aTopa,
ONPEIECICHUE CpPE/lbl PacTBOPOB BEUIECTB C IIOMOIIBIO  YHUBEPCAIBHOIO
MHJIMKATOpa, BIMSHUE Pa3IMYHBIX (DAKTOPOB HA CKOPOCTh XUMHUYECKOW peakiuu,
peakuMy MOHHOTO OOMeHa, KayeCTBEHHBbIE peakllMM Ha cyibdar-, kapOoOHAT- U
XJIOPUI-aHUOHBI, HA KaTHOH aMMOHUS, PEIICHUE SKCIEPUMEHTAJIbHBIX 3ajay I0
teMaM «Mertamnbsly U «HemeTtamns»y) B COOTBETCTBUM C TpPaBUJIAMU TEXHHUKHU
0e30macHOCTH IIPU OOpAIllEeHUH C BEUIECTBAaMU M 1Ta0OpaTOPHBIM 000pYI0BaHUEM,
MNPEACTABIATh PE3YIbTaThl XHMHMUYECKOTO OJKCIIEpUMEHTa B (opMme 3amucu
YPaBHEHUI COOTBETCTBYIOUIUX peaKIHil U (HOpMYIMPOBAaTh BBHIBOJLI HA OCHOBE
ITUX PE3YJIbTATOB;

c(OPMHPOBAHHOCTh YMEHUN KPUTHUYECKU AHAJM3UPOBATH XHUMHUYECKYIO
uHPOPMAIIMIO, TIOJYy4aeMyl0 M3 pasHbIX MCTOYHUKOB (CpEICTBA MacCOBOM
KOMMYHUKaIuu, UHTepHeT U ApyTrux);



cOPMUPOBAHHOCTh ~ YMEHHH  COONMIOaThb  NpaBUjia  JKOJOTUYECKH
1enecoo0pa3HOro MOBEACHUA B OBITY M TPYAOBOM JEATEIBHOCTH B IENAX
COXpaHEHHUsI CBOErO 3J0pPOBbA M OKPYXKAIOIIEH INPUPOJHOM CpPEIbl, OCO3HABATH
OMAaCHOCTh BO3JEHCTBHUS HA )KUBbIE OPraHU3MbI ONPEIeIEHHBIX BEIIECTB, TOHUMAas
cmbicn nokaszatens [IJIK, mosicusaTe Ha mnpumepax crnocoObl YMEHBIICHUS U
PEeJOTBPALCHHS UX BPEIHOTO BO3/ACHCTBUS HAa OPraHU3M UEJIOBEKa;

Ui 00YYaIOUIMXCS C OrPAaHUYEHHBIMU BO3MOKHOCTSIMH 3JI0pPOBBS: yMEHUE
IPUMEHATh 3HAaHUS 00 OCHOBHBIX JOCTYHHBIX METOAAX IO3HAHMS BEIIECTB U
XUMHUYECKUX SIBIICHUM;

JUIs  cHenbIX M cHaboBUAALMX OOYy4YaroOIMXCS: YMEHHE HCIOJIb30BaTh
penbepHO-TOUeUHYI0 cucTeMy 0003HaueHuit JI. bpaiins i 3anucu XuMHUYECKUX

dopmyL.



TEMATUYECKOE IINTAHUPOBAHUE
10 KJTIACC

KosunuyecTBO 4acoB
HaumeHnoBaHnue pa3jaesioB H TEM

Ne n/m Konrpoububie IIpakrnueckue
NporpaMmsl Bcero
padoThI padoThl
Pa3pgen 1. Teopernueckue OCHOBBI OPraHHYECKOH XMMHH
[IpenMeT opraHMueCcKO# XUMHUHU.
1.1 Teopus cTpoeHHs OpraHHYECKUX 3
coequHeHnit A. M. bytieposa
Hroro mo paszeny 3
Pasjeu 2. YrieBoaopoast
21 [IpenienbHbIC YTIEBOAOPOIB — )
' aTKaHbl
2 HenpenenbHble yrieBoaopoabl: 6 |
' QJIKEHBI, AJIKaIMEHBI, aJIKUHBI
23 ApoMaTH4ECKHE YTIIEBOI0POIbI 2
24 [TpupoaHbIe HCTOYHHKH 3 I
' YIJIEBOZOPOIOB M UX repepaboTka
Hroro no paszneny 13

Paznen 3. Kncnoponcozxepmamue OpraHu4YeCKHe COCIMHECHHUHA

3.1 Cruprel. Denon 3

DyeKkTpoHHbIE (IU(ppOBbLIE)
o0pa3oBaTejibHbIE pecypcChl

https://www.yaklass.ru/p/himija/10-
klass

https://rosuchebnik.ru/material/khimiya-

pourochnye-razrabotki-10-klass-bazovyy-

uroven-metodicheskoe-po/

https://rosuchebnik.ru/material/khimiya-

pourochnye-razrabotki-10-klass-bazovyy-

uroven-metodicheskoe-po/

https://rosuchebnik.ru/material/khimiya-
pourochnye-razrabotki-10-klass-bazovyy-

uroven-metodicheskoe-po/

https://rosuchebnik.ru/material/khimiya-
pourochnye-razrabotki-10-klass-bazovyy-

uroven-metodicheskoe-po/

https://rosuchebnik.ru/material/khimiya-




Anpaeruabl. KapboHoBbie

2 7
3 KUCIOThL. CrokHbie 2(UPBI
33 VYraeBoast 3
Hroro no pazaeny 13

Paznen 4. A301c011epmaume OpPpraHH4YeCKHe COCIHHCHUHA

4.1 AMUHBI. AMUHOKHCITOTHI. benku 3

Hroro mo pazaeny 3

Pasjen 5. BbICOKOMOJ]eKleﬂprle COC/IHHECHU A

5.1 [Tnactmaccel. Kayayku. Bosokna 2

Hroro mo pazneny 2

OBIIEE KOJIMYECTBO YACOB I10

[TPOI'PAMME 3

pourochnye-razrabotki-10-klass-bazovyy-

uroven-metodicheskoe-po/

https://rosuchebnik.ru/material/khimiya-

pourochnye-razrabotki-10-klass-bazovyy-

uroven-metodicheskoe-po/

https://rosuchebnik.ru/material/khimiya-

pourochnye-razrabotki-10-klass-bazovyy-

uroven-metodicheskoe-po/

https://rosuchebnik.ru/material/khimiya-

pourochnye-razrabotki-10-klass-bazovyy-

uroven-metodicheskoe-po/

https://rosuchebnik.ru/material/khimiya-

pourochnye-razrabotki-10-klass-bazovyy-

uroven-metodicheskoe-po/




11 KJIACC

HaumeHoBaHHe pa3/ie/ioB M TeM
NPOrpaMmbl

Ne n/m

Paszgea 1. Teoperuyeckue 0CHOBLI XUMHH

Ctpoenue atomoB. [lepuoanueckuii 3aKoH
1.1 u [leproanueckas cucteMa XMMHYECKUX
snemenToB J1. . Menpeneena

Crpoenue Bemiectsa. Muoroodpasue

1.2
BEILIECTB

1.3 XUMHYECKHE peaKkinu
HUtoro no paszaeny

Pasjen 2. Heopranuyveckasi XuMusi
24 Metansl
22 Hewmerannbt

CBs3b HCOPraHM4Ye€CKUX U OpraHn4YCCKUX

2.3
BEIIECTB

HUtoro no pazaeny

Paznen 3. XuMus v KM3Hb

3.1 XUMHS U KU3Hb

Hroro no pazaeny

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME

KoiunyecTBo yacos

KonTtposbHbIe

Bcero
padoTbl

13

17

34 2

IIpakTHYeckue
padoThI

DJIEKTPOHHBIE
(umdposbie)
o0pa3oBaTe/IbHbIE

pecypcbi



IIOYPOYHOE INTAHUPOBAHUE

10 KJIACC

Ne n/m

Tema ypoka

[Tpenmer
OPraHuYeCKON XUMHH,
€€ BO3HUKHOBEHHUE,
pa3BUTHE U 3HAYCHUE

Teopus cTpoeHus
OpraHHYECKHUX
coenuHenui A. M.
bytneposa, eé

OCHOBHBIC ITOJIOKCHHA

IIpencraBnenue o
Kiaccuurauuu
OpraHUYECKUX
BEIIECTB.
Homenknatypa
(cucTemaTuyeckas) u
TPUBHUAIIbHBIC
Ha3BaHUs
OpraHuYeCKUX
BEIIECTB

AJIKaHBI: COCTaB U
CTpOCHHUE,
rOMOJIOTUYECKUN Psify

KoanyecTBO 4acoB

Bceer
0 ble padoThl

Konrtpoibu

IIpakTHyeck
ue padboTbl

DJIeKTPOHHbIe HH(PPOBbIE 00pa3oBaTe/IbHbIE
pecypcnl

https://rosuchebnik.ru/material/predmet-

organicheskoy-himii-himiya-10-klass-konspekt-uroka/

https://resh.edu.ru/subject/lesson/6149/conspect/170
387/

https://videouroki.net/razrabotki/himiya/10-
class/?uc=1000

https://videouroki.net/razrabotki/himiya/10-
class/?uc=1000




10

11

Meran u 3Tan —
npocTenine
MIPEACTaBUTEIH
aJTKaHOB

AJIKEHBI: COCTaB U
CTPOCHHUE, CBOMCTBA

OTHIIEH U IIPOIHIIEH
— npocTenime
IPEJICTaBUTENIHN
AJIKEHOB

[IpakTiueckas pabora
Ne 1. «llonydenne
STHJICHA U U3y4YCHUE
€ro CBOMCTB»

AJKaaueHBbl.
byranguen-1,3 u
metundyraauen-1,3.
[Tonyuenune
CUHTETUYECKOTO
Kay4dyKa ¥ pe3uHbI

AJIKMHBI: COCTaB U
0COOEHHOCTH
CTPOCHHUS,
rOMOJIOTHYECCKUI PsiL.
AneruiieH —
poCTeHIIniI
NpeACTaBUTEIb
aJIKMHOB

Breruucnenus o 1

https://rosuchebnik.ru/material/khimiya-pourochnye-

razrabotki-10-klass-bazovyy-uroven-metodicheskoe-

po/

https://videouroki.net/razrabotki/himiya/10-
class/?uc=1000

https://rosuchebnik.ru/material/khimiya-pourochnye-
razrabotki-10-klass-bazovyy-uroven-metodicheskoe-

po/

https://www.yaklass.ru/p/himija/10-klass

https://videouroki.net/razrabotki/himiya/10-
class/?uc=1000

https://videouroki.net/razrabotki/himiya/10-
class/?uc=1000

https://www.yaklass.ru/p/himija/10-klass




12

13

14

15

16

17

YPaBHEHUIO
XUMHUYECKON peaKLuu

ApeHbl: 6eH301 U
Toyos. TOKCHYHOCTD
apeHoB

I'eneruyeckas cBs3b
YIJIEBOJOPOJIOB,
NpUHAUIeKAIIUX K
pa3IMYHBIM KJlaccam
[Ipupoaueie
HCTOYHUKHU
YTIIEBOJIOPO/IOB:
TIPUPOJIHBIN ra3 u
NOMYTHBIC HEPTAHBIE
rasel, HeTh U
MIPOAYKTHI €€
nepepadoTKu
[Tpupoansie
UCTOYHHUKHU
YTJIEBOIOPOAOB:
NPUPOHBIN ras u
TIOTTYTHBIC HE(PTIHBIC
rasbl, HeTh U
MIPOJIYKTHI €€
nepepaboTku
KonTponbHas padora
no pasaeiny
«YT1eBo10po/ibI»

[Tpenenbubie

https://videouroki.net/razrabotki/himiya/10-
class/?uc=1000

https://www.yaklass.ru/p/himija/10-klass

https://rosuchebnik.ru/material/khimiya-pourochnye-

razrabotki-10-klass-bazovyy-uroven-metodicheskoe-

po/

https://rosuchebnik.ru/material/khimiya-pourochnye-

razrabotki-10-klass-bazovyy-uroven-metodicheskoe-

po/

https://www.yaklass.ru/p/himija/10-klass

https://videouroki.net/razrabotki/himiya/10-




18

9

20

21

22

23

0JIHOATOMHbIE
CIHMPTBI: METAHOI U
sTaHoi. Bonopoauas
CBSA3b

MHoroaToMHbI€
CIIUPTHI:
STHJIEHTIMKOJIb U
TIIHIEPUH
®enout: crpoeHue
MOJIEKYJIbI,
¢buznyeckue u
XUMHYECKHE
CBOWCTBA,
MIPUMEHEHHE

Anberuibl:
dbopmanbaeru u
aleTaabIeru.
AlleTOH
OOHOOCHOBHEIE
npeeabHbIe
KapOOHOBBIE
KHCIIOTBI: MypaBbUHAS
M YKCYCHasl
ITpakTuueckas padora
Ne 2. «CBoiicTBa
pacTBOpa YKCYCHOM
KHCJIOTBI»
CreapunoBas u
OJICMHOBAs1 KUCJIOTHI,

class/?uc=1000

https://rosuchebnik.ru/material/khimiya-pourochnye-
razrabotki-10-klass-bazovyy-uroven-metodicheskoe-

po/

https://videouroki.net/razrabotki/himiya/10-
class/?uc=1000

https://videouroki.net/razrabotki/himiya/10-
class/?uc=1000

https://videouroki.net/razrabotki/himiya/10-
class/?uc=1000

https://www.yaklass.ru/p/himija/10-klass

https://rosuchebnik.ru/material/khimiya-pourochnye-
razrabotki-10-klass-bazovyy-uroven-metodicheskoe-




24

235

26

27

28

29

KaK IpeACTaBUTEIIN
BBICIIIUX Ka})GOHOBbIX
KHUCIIOT

MpI1a Kak coau
BBICIIUX KapOOHOBBIX
KHCJIOT, UX MOJOIIIEE
JIefcTBHE

Crnoxuble 3upb Kak
IPOU3BO/IHBIE
KapOOHOBBIX KHCIIOT.
['uaponus cioxHbIX
3pupoB

XKupsl: TuapoIN3,
NIPUMEHEHHUE,
Ouonoruyeckas poib
KHUPOB

VYrneBoabl: cocTas,
KIaccu(uKanus.
Baxwueiimue
NPEACTaBUTEIN:
rIoKo3a, Gppykrosa,
caxaposa

Kpaxmai u
LEJUTION03a KaK
HPUPOJHbIC
MOJIUMEPHI
Konrponbnas pabora
10 pasjeny
«Kucnopoaconepxkarig

https://rosuchebnik.ru/material/khimiya-pourochnye-
razrabotki-10-klass-bazovyy-uroven-metodicheskoe-

po/

https://videouroki.net/razrabotki/himiya/10-
class/?uc=1000

https://rosuchebnik.ru/material/khimiya-pourochnye-

razrabotki-10-klass-bazovyy-uroven-metodicheskoe-

po/

https://videouroki.net/razrabotki/himiya/10-
class/?uc=1000

https://videouroki.net/razrabotki/himiya/10-
class/?uc=1000

https://www.yaklass.ru/p/himija/10-klass




30

31

32

33

34

OBIIEE
KOJIMYECTB
O HYACOBIIO
[TPOI'PAMM
E

UE€ OPraHuY4YCCKUeC
COCOUHCHUA

AMMHBI: METUJIAMHH U

AHUJIMH

AMHHOKHCJIOTHI KaK
am(poTepHbIe
OpraHuYecKue
COEJIMHEHUS, UX
OHOJIOTHYECKOE
sHaueHue. [lentuas

benku kak
MIPUPO/IHBIC
BBICOKOMOJIEK YIS PHBI
€ COeIMHEHUS

OCHOBHBIE TTOHATHS
XUMUH
BBICOKOMOJIEKYJISIPHBI
X COCIMHEHUM

OCHOBHBIE METOJIBI
CHHTE3a
BBICOKOMOJICKY/IIPHBI
X COEJIMHEHUH.
ITnacrmaccsr,
Kay4yKH, BOJIOKHA

34

https://videouroki.net/razrabotki/himiya/10-
class/?uc=1000

https://videouroki.net/razrabotki/himiya/10-
class/?uc=1000

https://rosuchebnik.ru/material/khimiya-pourochnye-
razrabotki-10-klass-bazovyy-uroven-metodicheskoe-

po/

https://rosuchebnik.ru/material/khimiya-pourochnye-
razrabotki-10-klass-bazovyy-uroven-metodicheskoe-

po/

https://rosuchebnik.ru/material/khimiya-pourochnye-
razrabotki-10-klass-bazovyy-uroven-metodicheskoe-

po/




11 KJIACC

KosmmuyecTBo yacos DJIEKTPOHHBIE
Ne Jara uudposbie
Tema ypoxka Kontposbusie IIpakTnuyeckue
n/n Bcero u3yueHuss oOpasoBaTeiibHbIE
padoThbI padoThI
pecypcsl

XUMHUYECKHH 21eMeHT. ATOM. DICKTPOHHAs
KOH(UTypalms aTOMOB

[Tepuoanyeckuii 3akoH u [lepuoanyeckas
cUcTeMa XuMHu4eckux srnementos /1. U.
MemnieneeBa, Ux CBS3b C COBPEMEHHOMU
TEOpUEN CTPOSHHS aTOMOB

3aKOHOMEPHOCTH U3MEHEHHS CBONCTB
XHUMHYECKHUX DJIEMEHTOB U UX COEIUHEHUH 110
TpynnaM U nepuoaam. 3HaueHue
MEPHOINYECKOTO 3aKOHA U CUCTEMBI
xumuueckux ameMenToB [[.M. Meneneena B
pa3BUTHHU HAyKH

CtpoeHue BelecTBa. XuMHYECKast CBA3b, €€
BHJIbI; MEXaHU3MBI 00Opa3oBaHus 1
KOBaJICHTHOH CBsA3U. BonopoiHas cBs3b

BaneHTHOCTB. DIEKTPOOTPULIATETIBHOCTD.

Crenenn okucnenus. Bemnjecrsa

MOIICKyIIHpHOFO U HCMOHCKy.HSIpHOFO

CTPOCHHS

[ToHsITHE O IUCIIEPCHBIX CUCTEMAX.

HicTHHHBIC U KOJJIOWIHBIE PACTBOPHI. 1
MaccoBas 710J151 BEIIIECTBA B PacTBOPE



10

11

12

13

14

Knaccudukauus u HomeHkiatypa
HEOpraHUYECKUX coequHeHu. ['eneTnueckas
CBS3b HEOPTaHMYECKHUX BEIIECTB, PA3JIMYHBIX
KJIaCCOB

Knaccuukanus XuMHYeCKuX peakuuii B
HEOPraHMYECKOW U OPraHMYECKONW XUMHUH.
3aKOH COXpaHEHUsI MAcChl BELIECTB; 3aKOH
COXpaHEHHs U TPEBPALCHUs YDHEPTUH TIPH
XUMHYECKUX PeaKIHsIX

Cxkopoctb peakiun. OOpaTuMble peakiuu.
XHMHYECKOE paBHOBECHE

IIpaxTryeckas pabora Ne 1. «Bnusuue
pa3IuYHBIX (PAKTOPOB HA CKOPOCTH
XMMHYECKON peaKiun»

Onektponutuyeckas aucconuanus. [lonstue
0 BogopoaHoM nokaszarene (pH) pactsopa.
Peakunu nonnoro oomena. ['maponus
OpraHUYEeCKUX U HEOPTaHUYECKUX BEIIECTB

OKHUCIUTETBHO-BOCCTAHOBUTEIIBHBIC
peakuuu. [TonsTue 06 3nexTponuse
pacriaBoB M pacTBOPOB COJEH

KonrtposnbHas pabora 1o pasiaeny
«TeopeTnyeckre OCHOBbI XUMHUIY

Meraniel, ux nonoxenue B [lepuoanueckoit
CHCTEME XUMHUYECcKHX dnemeHTos J1. U.
MenaeneeBa 1 0COOEHHOCTH CTPOCHUS
atoMoB. O0ume pusznyeckue cBONCTBA
MCTaJIJIOB



15

16

18

19

20

21

22

23

24

25

26

CrinaBel MeTaIOB. DIIEKTPOXUMUYECKUH PsiJL
HanpsKEHUN METAIUIOB

XHUMHYECKHE CBOMCTBA BaXKHEHIIIMX
METaJIOB (HAaTpHil, Kalnuil, Kalbluil, MarHUM,
QIFOMUHHUN) ¥ UX COEIMHEHUH

XUMHYECKHE CBOMCTBA XpOMa, MEIH U MX
COEIMHEHUH

XUMHYECKHE CBOMCTBA IIMHKA, KeJe3a U UX
COEIMHECHHUH

[TpakTueckas pabora Ne 2. "Pemenue
HKCTIIEPUMEHTANIbHBIX 3a/1a4 110 TeMe
«Metamis»"

Hemerasuibl, UX I10JI0KEHHE B
[Tepuoauueckoit cucreMe XUMHUECKUX
snemenTtoB J[. . MenpaeneeBa u
O0COOEHHOCTH CTPOCHUSI AaTOMOB

®u3nvIecKue CBONCTBAa HEMETAILIOB.
AnnoTponus HEMETAIIOB (Ha MpuMepe
KHCIIopoa, cepsl, (pocdopa u yruepoaa)
XUMHYECKUE CBOICTBA raJIOT€HOB, CEPhl U UX
COEIMHEHU I

Xumuueckue cBoicTBa azora, gocodpa u ux
COCIMHCHUM

XUMHYCCKHC CBOMCTBA YIJIepo/ia, KPEMHHUS 1
UX COCIMHEHUH

[TpumeHeHne BaXXHEHILINX HEMETAIIIOB U X
COCUHEHUH

O0001IeHNE U cucTeMaTu3arnus 3HaHui 110



27

28

29

30

31

32

33
34

TeMe «Hemertaibly. BeluucieHnus o
YPaBHEHUSAM XUMHUUYECKUX PEaKUUH U
TEPMOXMMHYECKUE PACUETHI

[TpakTryeckas pabota Ne 3. «Pemenune
HKCTIIEPUMEHTAIBHBIX 327134 110 TeMe
"Hemetanmsl"»

KontponbHas padora o teMam «MeTajuibi»
u «Hemeraiuib»

HeopraHqucxne N OPTraHUYCCKHE KUCIIOTHI.

Heopra}mqecxne 1 OPraHu4YC€CKHUEC OCHOBaHHI

AmdoTepHbIe HEOPraHUYECKUe U
OpraHuyeckue coeinHeHus. [ 'eHeTrnueckas
CBSI3b HEOPraHHYECKUX U OPraHMYECKUX
BEIIECTB

Ponb xumuu B 00ecnedeHun 3K0I0TrH4ECKOM,
YHEPreTUYECKON U MUIIEBOI 6€30MacHOCTH,
Pa3BUTUU METULIUHBI

[IpencraBnenns 00 oOUMX HAYIHBIX
NPUHIMIAX TIPOMBIIIIICHHOTO TOTyYEHUSA
Ba)KHEHIITHX BEIIECTB

Yenosek B MHPE BEIIECTB H MAaTCPHUATIOB

XuMHs U 310pPOBBE UEIOBEKA

OBIIEE KOJIMYECTBO YACOB I1O
[TPOTPAMME

34



YYEBHO-METOJAUYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBSIBATEJIBHBIE YYEBHBIE MATEPHAJIBI VIS YHEHUKA

e Xumus. 10 kiacc. ba3ossiii ypoBens: yuebnuk / O.C. 'abpueinsiH. — 2-€ u3j1., CTepeoTHIlL. —
M.: dpoda, 2014.

e Xumus. 10 kimacc. Konrponbhsie u npoepounbie padotsl k yueduuky O.C. 'abpuensana u
Jp. "Xumus. 10 knace 6a3oBbiii yporens - M.: Ipoda, 20009.

METOAUYECKHUE MATEPHAJIBI VIS YUYUTEJIA

e Xwumud. 10 knacc. ba3oBsrii yposenb: yued. J{ns odmieodpasosat. yupexaenuii / O.C.
["abpuensn. — 3-e uzn., nepepad. — M.: JIpoda, 2007

e  OpraHuyeckas XUMUs B TecTax, 3ajadax, ynpaxHeHusx. 10 knace: Yued. [Tocobue s
obmeodpasoBarenbbIx yupexaenunii/O.C. INabpuensan, U.I'. Octpoymos. 2-¢ u3a.,
crepeotHil. - M.: JIpoga, 2004.

e Xumusd. 10 xknacc. KourponsHsie 1 npoBepodHbie padoTsl k yueouuky O.C. I'abpuensana u
np. "Xumus. 10 kmace 6a30Bbiit ypoeHs - M.: [Ipoda, 2009.

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH

UHTEPHET

https://www.yaklass.ru/p/himija/10-klass

https://rosuchebnik.ru/material/khimiya-pourochnye-razrabotki-10-klass-bazovyy-uroven-

metodicheskoe-po/

https://videouroki.net/razrabotki/himiya/10-class/?uc=1000




