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MHNOACHUTEJBHASA 3AITUCKA

[Iporpamma 1mo XMMHUM Ha YPOBHE CPEIHETO 00IIeTo 00pa3oBaHus pa3paboTaHa HA OCHOBE
®enepanbHoro 3akoHa ot 29.12.2012 Ne 273-03 «O6 obpa3zoBanuu B Poccuiickoii @enepanumn»,
TpeOOBaHUI K pe3ylbTaTaM OCBOEHHUS (enepalbHOi 00pa30BaTeNIbHOW MpPOTrpaMMbl CpPEeIHEro
obmero o6pazoBanus (POII COO), npencrasBineHHbIX B DenepasbHOM IOCyIapCTBEHHOM
obpazoBatenpHOM cTanaapre COO, ¢ yuérom Konnenmuu npenogaBaHus yd4eOHOTO IpeaMeTa
«XuMus» B o0Opa3zoBaTeNbHbIX opraHnuzanmusax Poccuiickoit @enepanuu, pearu3yrooIUX
OCHOBHBIE 00pa3zoBaTeJbHbIE IMPOIPAMMBI, U OCHOBHBIX MOJIOKEHHH «CTpaTeruu pa3BUTHUS
Bociutanust B Poccuiickoit ®epeparmn Ha mnepuox no 2025 ronma» (Pacmopsbkenue
[IpaButensctBa PD ot 29.05. 2015 Ne 996 - p.).

OcHOBY TOIXO0IOB K pa3paboOTKe MNpOrpaMMbl IO XHMHH, K OTPEICICHUI0 OO0IIeH
CTpaTeruu oOyueHHsl, BOCIIUTAHUS U Pa3BUTUS O0YYAIOIIUXCs CpeACTBaMU y4eOHOIo mpeaMera
«Xumust» s 10—11 kmaccoB Ha 6a30BOM YpPOBHE COCTaBWIIM KOHIICTITYaJIbHBIC IOJIOKCHHUS
OI'OC COO o B3anMOOOYCIOBICHHOCTH IICJIEH, COIEp)KaHMs, pPe3yIbTaTOB OOY4YCHUS U
TpeOOBaHUH K YPOBHIO ITOATOTOBKH BBIITYCKHUKOB.

XuMmuyeckoe 00pa3oBaHHE, TIOJy4aeMO€ BBITYCKHMKaMH  0O0IIeo0pa3oBaTeaIbHON
OpraHH3aliy, SBISETCS HEOTheMJIEMOM 4YacThlo UX 00pa3oBaHHOCTH. OHO  CIYXKHUT
3aBEpIIAIONINM 3TAllOM pPEaTM3allid Ha COOTBETCTBYIOIEM €My 0a30BOM YpPOBHE KIIFOUEBBIX
IIEHHOCTEH, TPHUCYIIUX IEJIOCTHOM CHUCTEME XHUMHUYECKOTO O00pa3oBaHUS. OTH IIEHHOCTH
KacaroTcsl TO3HAHMsI 3aKOHOB MPHUPOJBI, (POPMUPOBAHUS MHUPOBO33PEHHSI U OOLIEH KyIbTYpPbI
YeJIOBEKa, a TaKkkKe OHKOJIOTMYECKM OOOCHOBAHHOI'O OTHOUIEHHMSI K CBOEMY 3/10pOBBIO U
MpUpPOIHON cpefe. Peanusyercs xumMuueckoe oOpa3oBaHue 00y4yaroNIMXcs Ha YPOBHE CPEIHEro
o0miero oO6pazoBaHusi CpeACTBAMH y4eOHOro mpeaMeTa «XHUMHs», COACpKaHUE U MOCTPOCHHE
KOTOpPOTO ONpEJEieHbl B MpOrpaMMme MO XHMHUU C Y4ETOM CHEUM(PUKUA HAYKH XUMUH, €€
3HAYEHUS B MIO3HAHUU MPUPOJBI U B MaTepUATbHOMN KHU3HU OOIIECTBA, a TAKKE C yUETOM OOIIMX
Lesneld W MPUHIUIOB, XapaKTepU3yIOINX COBPEMEHHOE COCTOSIHUE CHUCTEMBI CPEeIHEro OOIIero
oOpa3zoBanus B Poccuiickoit denepanuu.

XuMUSL KaKk 3JIEMEHT CHUCTEMBI €CTECTBEHHBIX HAYK UTPaeT 0COOYIO0 POJb B COBpEMEHHOU
IUBWIN3ALUHI, B CO3JaHIM HOBOHM 0a3bl MaTepuanbHOM KyabTypbl. OHa BHOCHUT CBOM BKJIaa B
(hopMHpOBaHHE PALIMOHAIBHOTO HAYYHOT'O MBIIUIEHUS, B CO3[JaHUE LIEJIOCTHOTO MPEICTaBICHUS
00 OKpy’KaroIlleM MUpPE KaK O €IMHCTBE MPUPOABI U YeloBeKa, KoTopoe GopMUpyeTCs B XUMUU
Ha OCHOBE NOHMMAaHHS BELECTBEHHOT'O COCTaBa OKPY’KAIOLIETO MUPA, OCO3HAHMS B3aUMOCBSI3U
MEXJ1y CTPOCHHEM BEIIECTB, UX CBOMCTBAMHU U BO3MOKHBIMU O0JIACTSIMU PUMEHEHHUSI.

TecHo B3aMMOAEHCTBYSI C€ JpYrMMHM €CTECTBEHHBIMH HAayKaMH, XUMHUS cTaja
HEOTHEMJIEMOW YacTbl0 MHUPOBOM KyJIbTYphbl, HEOOXOIMMBIM YCIOBHEM YCIIELIHOTO Tpylda U
KHU3HU Kakaoro uieHa oOmiectBa. CoBpeMeHHasi XUMUS KaK Hayka cO3MJaTelbHas, Kak HayKa
BBICOKMX TEXHOJOIHMH HaIlpaBiieHa Ha PELICHHE III00aIbHBIX MPOOJIEM YCTOHUMBOTO Pa3BUTHUSA
YEeJIOBEUECTBA — CHIPHEBOM, DHEPTEeTUYECKOM, MHUIIEBON, HKOJIOTHYECKONW O€30MacCHOCTH U
OXpaHbI 3J0POBbA.

B coorBeTcTBMM ¢ OOUIMMM LEISIMM M TNPHHLIMIIAMH CPEIHEro oO0IIero oOpa3oBaHUS
conepxxkanue npeamera «Xumus» (10—-11 kmaccsl, 6a30BbIi YPOBEHb U3YUEHUS) OPUEHTUPOBAHO
MPEUMYIIECTBEHHO Ha OOIIEKYIbTYPHYIO MOJATOTOBKY OOydYarolmuxcs, HEOOXOAMMYIO UM Jisi
BBIPAa0OTKM MHUPOBO33PEHUYECKUX OPUEHTHPOB, YCIEUIHOIO BKJIIOYEHHS B JKU3Hb COIMYMa,
MIPOJIOJIKEHHSI 00pa30BaHusl B Pa3IMUHBIX 00JIACTAX, HE CBA3aHHBIX HEMIOCPEJACTBEHHO C XUMHUEII.



CocTraBigOmuMu  NpeaMeTa «XuMUsS» SBISIOTCS 0a30Bble Kypchl — «OpraHuueckas
xumusi» U «O01as 1 HeOpraHu4YecKasi XUMHsI», OCHOBHBIM KOMIIOHEHTOM COJIEPKaHUSI KOTOPBIX
SIBJIIFOTCSI OCHOBBI 0a30BOI HAYKHU: CUCTEMA 3HAHUN [0 HEOPraHUYECKOW XUMUHM (C BKJIIOUEHUEM
3HaHUN M3 OOIIEeH XMMHH) U OpraHndeckord xumun. @opMUpoBaHUE TAHHON CHUCTEMBbI 3HAHHM
MpU U3YYCHHH TIpeaMeTa 00ECIeuynBaeT BO3MOKHOCTh PACCMOTPEHHUS BCETO MHOT000pa3us
BEIIIECTB HA OCHOBE OOIINX MOHSTHH, 3aKOHOB ¥ TEOPUH XHUMUH.

CtpykTtypa conepkanus KypcoB — «Opranudeckas xumusi» u «OO0mas u Heopranmdeckas
XUMUS» C(HOPMHUPOBAHA B MPOTpaMMeE 10 XMMHH Ha OCHOBE CHCTEMHOTO MOAXO0/Aa K M3yYCHHIO
ydeOHOro Marepuajga W 00yCIOBJI€Ha HCTOPUYECKH OOOCHOBAHHBIM DPAa3BHUTHEM 3HAHUW Ha
ONpENENEHHBIX TEOPETHUECKUX YpOBHAX. Tak, B Kypce OpPraHMYECKOM XUMHUHU BEIIEeCTBa
paccMaTpUBaIOTCS HA YPOBHE KJIIACCMYECKOW TEOPUU CTPOCHUS OPraHUYECKUX COCAMHEHUH, a
TaKX€ HAa YPOBHE CTEPEOXUMUUYECKUX U DJICKTPOHHBIX MPEACTABICHUN O CTPOCHUU BEIIECTB.
Cenenus 00 M3y4aeMbIX B Kypce€ BEIIECTBaX JAIOTCS B Pa3BUTHH — OT YIIEBOAOPOIOB IO
CJIOKHBIX OMOJIOTMYECKM aKTHBHBIX COCIMHECHHH. B Kypce OpraHmueckoil XUMHH IOTy4aroT
pazButue CHOPMHPOBAHHBIE HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMS IEepBOHAYAIHHBIC
MIPEICTABIICHUS] O XUMUYECKOU CBS3M, KIACCU(PUKAIMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCUMOCTHU
CBOICTB BEILIECTB OT UX CTPOEHHUS], O XUMHUYECKOW PEAKIUH.

[Tox HOBBIM yIJIOM 3peHHs B TpeaMeTe «XuMus» 0a30BOTO YpPOBHS paccMaTpHUBACTCS
W3YYCHHBII Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHHsS TEOPETHUYECKHA MaTepual |
(haKTOJIOTHUECKHUE CBEJECHUS O BEIIECTBAX U XMMHUYECKON peakiuu. Tak, B YaCTHOCTH, B Kypce
«OO01Iast 1 HeopraHuveckass XUuMUs» 00YJalOIIUMCsl TPEJOCTABIISAETCS BO3MOXKHOCTh OCO3HATh
3HAQYCHHE TEPHOJUYECKOrO 3aKOHA C OOIIETEOPETHYECKUX M METOJOJIOTHYCCKUX TO3UIINMN,
Iy0oKe TOHSATh HCTOPUYECKOE HM3MEHEHHME (YHKIMHA ATOro 3akoHa — OT o0oOmiaromied 10
OOBSCHSIIONIEH U MPOTHO3UPYIOIICH.

Enunas cucrema 3HaHWN O BaXKHEHIIMX BEIIECTBAX, UX COCTAaBE, CTPOCHUH, CBOMCTBAX U
MIPUMEHEHUH, a TAKKE 0 XUMUYECKUX PEAKLMIX, X CYITHOCTH U 3aKOHOMEPHOCTSAX MPOTEKAHUs
nononHsietcs B Kypcax 10 w11 KiaccoB 3iemMeHTaMu Ccolep:KaHUs, HMMEIOUUMU
KYJIbTYPOJIOTHYECKUA ¥ TPHUKIATHOW XapakTep. OTH 3HAHHUS CIIOCOOCTBYIOT TOHUMAHUIO
B3aMMOCBSI3U XMMHUHU C JPYTMMH HayKaMmH, pPAaCKpbIBalOT €€ pojb B II03HABATEIbHOU U
MPAKTUYECKON JESATSIIEHOCTH YeJIOBEKa, CIOCOOCTBYIOT BOCIHUTAHHMIO YBXKEHUS K IPOIECCY
TBOpPYECTBA B O0OJACTH TEOPHH W MPAKTHUYCCKUX MPHIOKEHUNH XUMHUH, TIOMOTAIOT BBIMTYCKHUKY
OpPUEHTHPOBATHCS B OOIIECTBEHHO M JTUYHOCTHO 3HAYUMBIX MPOOJIeMax, CBA3aHHBIX C XUMUEH,
KPUTUYECKH OCMBICIMBATh UHGOPMAIIUIO U MPUMEHSTh €€ JIJIsl TOMOJHEHUS 3HAHUHN, perIeHUs
MHTEJUICKTYIbHBIX U 3KCIEPUMEHTAJIbHBIX HCCIIEIOBATEIbCKUX 3a7ay. B 1enoM conepskanue
yueOHoro mpeamMeTta «XuMHEs TaHHOTO YPOBHS U3yY€HUsSI OPUECHTHUPOBAHO HA ()OPMUPOBAHUE Y
00yJaronmxcsi MUPOBO33PEHUYECKON OCHOBBI Il TOHUMaHUsI (HUITOCOPCKUX HAEH, TAaKUX Kak:
MaTepuagbHOEC €IMHCTBO HEOPTaHUYECKOT0 U OPTaHUYECKOr0 MHpa, 00YCIOBICHHOCTh CBOMCTB
BEIIECTB UX COCTABOM U CTPOCHHUEM, TO3HABAEMOCTb MPUPOJIHBIX SIBICHUHN MyTEM 3KCIIEPUMEHTA
U pEIICHHUs] TMPOTHBOPEYUN MEXIy HOBBIMH (aKTaMHU M TEOPETUYECKHUMH MPEANOCHIIKAMH,
OCO3HAaHHE POJIM XUMHUU B PEIICHUH DKOIOTUYECKUX MPOOJIeM, a Takke MpodiieM cOepereHUs
SHEPTeTHUYECKUX PECYPCOB, CHIPBS, CO3/IaHUSI HOBBIX TEXHOJIOTHI U MaTepHUAaJIOB.

B mnnanme pemeHus 3amad  BOCHHUTAHUS, Pa3BUTHS M COIMAIM3AIMUA  OOYYarOITUXCS
MPUHATBIE TPOrPAMMOM MO XUMHUU MOAXOAbl K OINPEACICHHUIO COJIEpPX aHUS U MOCTPOEHUS
npeaMeTa MpeaycMaTpuBaoT (GOPMHUPOBAHUE YHUBEPCATBHBIX YYEOHBIX JCHCTBUN, WMEIOIIMX



0a30Bo€ 3HAUCHHUE I PA3IUYHBIX BUJIOB JACATEIBHOCTH: PEIICHUs NpodiieM, OKCKa, aHaIu3a u
o0paboTkn wuH(MOpMAIKM, HEOOXOJUMBIX JUIsI HPUOOPETEHUS ONbITa TNPAKTUYECKON U
WCCIIEIOBATENILCKOM eI TeTbHOCTH, 3aHUMAIOIIEH BaKHOE MECTO B TTO3HAHUU XUMHUH.

B nmpakTtuke npenosaBaHus XMMUHM Kak Ha YpOBHE OCHOBHOT'O O0IIEro 00pa3oBaHus, Tak U
Ha ypOBHE cCpeAHero oOmero o0pa3oBaHUs, TPU ONPEACICHUU  CONIEp)KaTEeIbHON
XapaKTePUCTHKHM IeJIe M3ydeHHs] TpeaMeTa HampaBlIeHHEM IIepBOCTENICHHONH 3HAYMMOCTH
TPaIUUMOHHO Tpu3HAETCsl (GOPMUPOBAHHME OCHOB XUMHYECKOW HAyKH Kak oO0JacTH
COBPEMEHHOT'0 €CTECTBO3HAHUS, IMPAKTHYECKOW MAEATEIbHOCTH 4YeloBeKa M KaK OJHOTO U3
KOMIIOHEHTOB MHPOBOH KyJIbTyphl. C METOAWYECKOW TOYKH 3pPCHHS TaKOH TOAXOI K
OTIpeIeJICHUIO 1IeNIei U3ydeHUsl IpeIMeTa SABISETCS BIIOJIHE ONPABIaHHbIM.

CornacHO NaHHOW TOYKE 3pEHMS TJIABHBIMU IEISIMH W3y4eHHS TpenMeTra «XuMHsS» Ha
6a3zoBoM ypoBHe (10 —11 xJ1.) siBASIFOTCS:

e (GOopMHpPOBaHME CHCTEMbl XHMHUYECKMX 3HAHUM KaK Ba)KHEHIIEH COCTaBISIOIICH
€CTECTBEHHO-HAYYHON KapTHHBI MHpA, B OCHOBE KOTOPOIl Jie)kaT KIFOYEBBIC MOHSTHS,
(dyHaaMeHTalbHBIE 3aKOHBl U TEOPHM XUMHH, OCBOCHHME f3bIKa HAyKH, YCBOCHHE WU
MOHUMAHWE CYINTHOCTH JOCTYIHBIX OOOOIIEHWH MHUPOBO33PEHUYECKOTO XapakTepa,
03HAKOMJICHHE C UCTOPHUEH WX PA3BUTUS U CTAHOBJICHHUS;

e (opMupOBaHHE W Pa3BUTHE MPEACTABICHUN O HAYYHBIX METOAAaX TMO3HAHUS BEIIECTB U
XUMHUYECKHUX peaKInid, HEOOXOIUMBIX NJIsl MIPHUOOPETEHUS] YMEHH OPUEHTHPOBATHCS B
MUpE BEIIECTB M XUMHUECKUX SBICHHI, UMEIOIIUX MECTO B MPUPOJIE, B MPAKTHUECKON U
IMOBCEHEBHOM KH3HU,

® Dpa3BUTHE YMEHHA U CIOCOOOB JEATEIBHOCTH, CBA3aHHBIX C HAONIOACHHWEM U
OOBSICHEHHEM XHUMHUYECKOTO JSKCIIEPUMEHTa, COONIOJIEHHEM TMpaBHiI 0Oe30macHOTro
oOpalieHus ¢ BEIIeCTBAMH.

Hapsiny ¢ aTumM, copepkaTtenbHasi XapakTepUCTUKa IeNiel U 3a/1a4 U3ydeHHs MpeiMeTa B
MporpaMMe Mo XMMUHU YTOYHEHA U CKOPPEKTHPOBAaHA B COOTBETCTBUU C HOBBIMH IPHOPUTETAMU
B cHuCTeMe cpeaHero odmiero oOpazoBanus. CeronHs B NpenoJaBaHUM XUMHHM B OOJbILIEH
CTETIeHH OTHAETCS NPEANOYTEHHE MPAKTUIECKOH KOMIIOHEHTE COJEp)KaHHS OOy4YCHHS,
OPUEHTHUPOBAaHHOW Ha TMOATOTOBKY BBIIYCKHHKAa OO0IIE00pa30BaTeIbHOW  OpraHu3allu,
BJIaJIeIoNIero He HabopoM 3HaHWM, a (HYHKIMOHAJIBHON IPaMOTHOCTBIO, TO €CTh CIIOCOOaMU U
YMEHUSIMH aKTHBHOTO TTOJIYYEHUS 3HAHUW U MPUMEHEHUS MX B PEaJTbHOM JKU3HU ISl PEUICHHUS
MIPAKTUYECKHX 3a/1a4.

B cBi3M Cc 3TUM TpH U3YyYEHHHM NpeaMeTa «XUMHs» JIOMHHHUPYIOIIEe 3HAYCHUE
MPUOOPETAIOT TaKKE LENH U 3a]aui, KaK:

ajantanus  oOyyaromuxcss K  YCIOBHMSM  JMHAMMYHO  Pa3BHUBAIOLIETOCS  MUDA,
(bopMHpOBaHHE WHTEIUICKTYaJIbHO PpAa3BUTOM JIMYHOCTH, TOTOBOH K CcaMo0Opa3oBaHUIO,
COTPYIHUYECTBY, CAMOCTOSITEIbHOMY THPUHSATUIO TPAMOTHBIX pEUIEHHWH B KOHKPETHBIX
KM3HEHHBIX CUTYallUsX, CBSI3aHHBIX C BEIIECTBAMU U X IPUMECHEHHUEM;

¢bopMupoBaHue Yy OOy4alOUIMXCA KJIIOYEBBIX HABBIKOB (KJIIOYEBBIX KOMIIETEHIIHI),
HMMEIOIUX YHUBEPCATbHOE 3HAUCHHE JJIS PA3IMYHBIX BUOB JEATEIBHOCTH: PEIICHUs MpodiieM,
MOWCKa, aHaMM3a W o00paboTku HWHPOpPMAIMU, HEOOXOMUMBIX JUIsl MPHOOPETEHHUS OIbITa
JeSITETFHOCTH, KOTOpasi 3aHUMAaeT BAYKHOE MECTO B MO3HAHMU XHUMHH, a TaKKe JUIS OIEHKH C
MO3UIUI IKOJIOTUYECKOI 06€30MacHOCTH XapaKTepa BIUSHUS BEUIECTB M XUMUYECKUX MPOIIECCOB
Ha OpraHU3M YeJIOBeKa U MPUPOAHYIO Cpeny;



pa3BUTHE MO3HABATEIbHBIX UHTEPECOB, HHTEIUIEKTYAIbHBIX U TBOPUYECKUX CIOCOOHOCTEM
oOydaromuxcsi: CIOCOOHOCTH CaMOCTOSITENIbHO TMPUOOPETaTh HOBBIE 3HAHUS MO XUMHUH B
COOTBETCTBHUH C KU3HEHHBIMH TIOTPEOHOCTSIMH, UCTIOIH30BaTh COBPEMEHHBIC HH(POPMAIIMOHHBIC
TEXHOJIOTHH JIJIsl TOUCKA U aHaliu3a y4eOHOU U HAyYHO-TIONYJISIpHON HHPOPMALUU XUMHUECKOTO
COJICpKAHUS;

(hopMupOBaHKE U pa3BUTHE y O0YyUAIOIIMXCS aCCOMMATHBHOTO U JIOTUYECKOT'O MBIIUICHHUS,
HaO0JI0IaTeIbHOCTH, COOPAHHOCTH, AaKKypaTHOCTH, KOTOpble OCOOEHHO HEOOXOAMMBI, B
YaCTHOCTH, MPH TUIAHUPOBAHUU U MPOBEACHUU XUMHYECKOTO IKCIIEPUMEHTA;

BOCIIUTAHUE Yy OOydalmMXcs YyOeKAEHHOCTH B TYMaHUCTHYECKONW HANPABICHHOCTH
XUMHUH, €€ BaXHOW pPOJIM B  pEIIeHHH THo0alnbHBIX  MPOOJEM  palOHATBHOTO
MPUPOIOTIONB30BAHUS, TOMOJHEHUS JHEPreTUYECKUX PECYpCOB U COXPAHEHUs MPUPOJIHOTO
paBHOBECHS, OCO3HAHMSI HEOOXOOUMOCTH OEpEeKHOrO OTHOIICHUS K TPUPOJE U CBOEMY
3JI0POBBIO, & TAKXKE MPUOOPETEHUS OIBITA MCIIONH30BAHMS MOTYYCHHBIX 3HAHUU NI TPUHSATHUS
TPAaMOTHBIX PEUICHUN B CUTYAIIUSIX, CBI3AHHBIX C XUMUYECKUMU SIBICHUSMH.

B yueOHoM maHe cpemHero odiiero obpa3zoBaHus mnpeaMer «XuMHs» 0a30BOTO YpOBHS
BXOJIUT B COCTaB MPEeIMETHOU 001acTi «ECTeCTBEHHO-HAYYHBIE TTPEIMETHD».

OO61iee yuCI0 YacoB, OTBEAEHHBIX ISl U3yYEHHUs XUMHUHU, Ha 0a30BOM YpOBHE CPEIHETO
obmero obpas3oBaHusi, cocrabisger 68 dacoB: B 10 kmacce — 34 yaca (1 gac B Hepemo), B 11
kinacce — 34 gaca (1 gac B Heneno).



COIEPKAHUE OBYYEHUA
10 KUIACC
OPTAHUYECKASA XUMUA

TeopeTnyeckue 0CHOBbI OPraHM4eCKOM XUMHUU

[IpenmeT opraHnueckoi XMMHH: €€ BOZHUKHOBEHUE, PA3BUTHE U 3HAYEHUE B MOJYYECHHH
HOBBIX BEIIECTB U MaTEepHANOB. Teopus CTpOeHUsI OpraHndecKux coequnennii A. M. bytieposa,
e€ ocHOBHBIC monokeHus. CTPyKTypHBIE (OPMYIbl OPraHUYECKUX BEIIeCTB. | oMoorus,
n3oMepusi. XUMHUECKasi CBA3b B OPraHUYECKUX COCAUHEHUSIX — OJIMHAPHBIC U KPATHBIC CBSI3U.

[IpenacraBnenne o  kmaccupuUKAIlMd  OpraHUYeCKWX  BemiecTB.  HomeHkmarypa
OpPTaHMYECKHX COCIWHEHUN (CUcTeMaTudeckas) W TpPUBHAIbHBIC HAa3BaHUS BaKHEHIINX
MpeACTaBUTENICH KJIACCOB OPraHMYECKUX BEIIECTB.

DKCNEPUMEHTAJIBHBIE METOJIbl U3Y4YCHUSI BEIIECTB M MX MPEBpPAIICHUN: 03HAKOMIICHHUE C
oOpa3liaMy OpraHUYEeCKUX BELIECTB M MaTepHaJaMU Ha WX OCHOBE, MOJCIMPOBAHHE MOJICKYI
OpTraHWYECKHX BEIIECTB, HAONIOACHUE ¢ OINWCAHME JEMOHCTPAIIMOHHBIX OIBITOB IO
MPEBPAICHUIO OPTaHUYECKHUX BEIECTB MPU HArpeBaHUM (TUIaBIeHHE, OOYTIIMBAHKUE W TOPCHHE).

Yriaesoaopoasl

AJIKaHBI: COCTaB M CTPOCHHE, TOMOJIOTMYECKHH psif. MeTaH M 3TaH — mpocTelliue
MPEICTABUTENHN alKaHOB: (M3MUYECKHEe W XHMHUYECKHE CBOMCTBA (peakiuud 3aMelleHus |
TOPEHHUsI ), HAXOXKJIEHNE B MIPUPO/IE, TTOJYUCHUE U IPUMEHEHHE.

AJIKEHBI: COCTaB M CTPOCHUE, TOMOJIOTHYECKUH Psif. DTUIEH U IMPOMWIEH — MPOCTEHIINe
MPEICTABUTENHN aJKEHOB: (M3MUECKHEe W XUMHUYECKHE CBONCTBA (peakiuu THIPUPOBAHWS,
rajoreHUPOBAHUS, THIPATAIIUHU, OKUCJICHUS U TIOJTUMEPHU3ALINN ), TIOJIYYCHHE U IPUMEHEHHE.

Ankanuensl: OyranueH-1,3 u merundyraauen-1,3: cTpoeHue, BakKHEUIINE XUMHUYECKHE
cBoMcTBa (peakuus noaumepusauun). [lonydenre CHHTETUUECKOTO KaydyKa U PE3UHBI.

AJIKMHBI: COCTaB M OCOOEHHOCTH CTPOCHHS, TOMOJOTHMYECKHH psf. AUETUICH —
MPOCTEHIINIA TPEICTABUTENb aIKUHOB: COCTaB, CTPOeHUE, (PU3MUECKUE U XUMUYECKHE CBOMCTBA
(peakiuu ruApUpOBaHUs, TAIOTCHUPOBAHUS, TUPATALIMH, TOPEHHUS ), TOJTYYCHHE U TIPUMEHEHHE.

Apenbl. benson: cocraB, cTpoeHue, (pU3MYECKHE M XUMHUYECKHE CBOWMCTBA (peaKIuu
TaJIOTeHUPOBAHUS W HHUTPOBAHMSI), MOJYYCHHE W TpPUMEHeHHe. Tonyon. cocmas, cmpoeHue,
Qusuueckue u xumuiecKue ceoUCmea (peaxKyuu 2ai02eHUpoBanusi U HUMpOBanus), noiydeHue u
npumeHeHue. TOKCMYHOCTh apeHOB. ['eHeTHueckas CBSI3b MEXKIY  YIVIEBOJOPOJIaMH,
MPUHAICKALIMMHU K Pa3IMYHbIM KJlaccaM.

[IpupoaHbie UCTOYHHUKHU YTIEBOAOPOAOB. [IpuponHbIii Ta3 U MOMYTHBIE HEPTSIHBIE Ta3bl.
Hedtp u e€ mnpoucxoxaenune. CrnocoObl TmiepepaOOTKH HEPTH: TEPETOHKA, KPEKUHT
(TepMHUeCKU, KaTamuTHYECKUil), mupoau3. [IponykTsl mepepaboTku HeTH, UX TPUMEHEHHE B
MMPOMBIIIUICHHOCTH U B ObITY. KaMEeHHBIH yrob U IPOIYKTHI €T0 TIepepadOTKH.

DKCIEpUMEHTAJIbHbIE METOAbl U3YUYEHHs BEIIECTB U UX MPEBpALICHUI: 03HAKOMJIEHUE C
oOpa3iaMu TUIacTMacc, KayayKoB M pe3uHbI, Koutekiuu «HedTh» u «YToib», MOACINPOBAHNE
MOJICKYJI YTJICBOJIOPOJIOB W TaJIOT€HONPOU3BOJIHBIX, TMPOBEICHUE HNPAKTUYCCKON pPaOOTHI:
MOJIyYeHHUE ITUIICHA U U3YyYEHUE €ro CBOUCTB.

Pacuéranic 3amayun.




Bbruncnenuss 1o ypaBHEHHIO XHMHUYECKOM peaknuu (Maccel, 00BEMa, KOJIUYECTBa
HCXOJIHOTO BEIIECTBA WJIM TMPOJAYKTAa PEaKIUH IO M3BECTHBIM Macce, 00bEMY, KOJIUUYECTBY
OJIHOTO M3 UCXO/IHBIX BELIECTB WU MPOAYKTOB PEAKIIIH).

Kucnopoaconep:xammue oprannyeckne coeiMHeHUs

[IpenenvHble ONHOATOMHBIE CHUPTHL. METaHON W ATAHON: CTPOCHUE, (U3NUYECKHE U
XMMHUYECKHE CBOWCTBA (peakluu C aKTUBHBIMU MeETajlJlaMH, I'aJIOT€HOBOJIOPOJAMHU, FOPEHHE),
npuMeHeHue. BogopoiHbie CBS3U MEXKIy MOJIEKyIaMu cCUpToB. JlelicTBUe MeTaHoIa U STaHOJa
Ha OpraHMU3M 4YeJIOBEKa.

MHoroatoMHble CIUPTHL. DTWICHIVIMKOAb W TIMLEPUH: CTPOEHHE, (U3HUECKHUEe U
XMMUYECKHE CBOMCTBA (B3aUMOJICHCTBUE CO MIETOYHBIMU METAJIaMH, KayeCTBEHHAsl peakis Ha
MHOTOaTOMHbIE CcIUpTHI). JlelicTBue Ha opraHusMm uenoBeka. llpumeHeHue raunepuHa u
STHJICHTJIUKOJIS.

@DeHo: CTpOCHHE MOJEKYyTbl, (DU3MYECKHe W XUMUYECKHE CBOMCTBA. TOKCHYHOCTH
¢denona. [lpumenenue gpenona.

Anpneruaipl U kemousvl. DopManbAerui, aneTAIbICTHI CTpOeHHE, (U3HUECKUe U
XMMUYECKHE CBOMCTBAa (peaklUMU OKHCICHHS W BOCCTAHOBJICHMS, KayeCTBEHHBIC DPEAKLUH),
MOJIy4Y€HHUE U IPUMEHEHHE.

OAHOOCHOBHBIE TIpenebHbIe KapOOHOBbIE KUCIOTHl. MypaBbHHAs U YKCYCHasl KHCIOTBHI:
CTpoeHHue, PU3NUECKUE U XUMHUECKUE CBOMCTBA (CBOWCTBA, OOIIME [Tl KJIacca KUCIIOT, peaKusl
stepudukanuu), mnoiaydyeHue u npuMmeHenue. CTeapuHOBasi M OJEHUHOBAsE KHUCIOTHI Kak
MPEICTABUTENH BBICIIUX KapOOHOBBIX KUCJIOT. MblIa KaK COJM BBICHIMX KapOOHOBBIX KHUCIOT,
HX MOIOLIEE ICUCTBHE.

Crnosxxuble 3pUpbl KaK MPOU3BOJIHbIE KAPOOHOBBIX KHUCIOT. ['MAPONN3 CIOKHBIX 3(PUPOB.
XKupsl. 'naponus xxupos. IIpumenenne xupos. bruonorudeckas posib KUPOB.

VYTIeBobl: cOCTaB, KIIaCCU(HUKAIHS YTIIEBOAOB (MOHO-, TU- U TIoJucaxapus). [moko3a —
MPOCTEHIINI MOHOCAXapuJ: OCOOGHHOCTH CTPOCHHUS MOJEKYIbI, (pU3UYEeCKHMe U XUMHUYECKHE
cBoiicTBa (B3aumogeiictBue c¢ ruapokcunom Meau(ll), oxuciaeHune amMmMmadyHbIM PAacTBOPOM
okcuna cepebpa(l), BoccTaHOBIEHHE, OpOXKEHHME TUIOKO3bl), HAaXOXIEHHE B MPHUPOJE,
npuMeHeHue, ouonornyeckas posib. orocunres. pykTo3aKakKu30MepriIOKO3bI.

Kpaxman u nemnronosa kak npupojanbsle noaumepbl. CTpoeHne Kpaxmajia U LEUII0I03bI.
duznyeckue 1 XUMUYECKHE CBOMCTBA Kpaxmaia (THIpOJIN3, KaYeCTBEHHAs PEaKIusl C HOJA0M).

OKCHEpUMEHTAJIbHBIE METOJbl W3YYEHHs BEIIECTB WU HX IPEBpAIICHUN: IPOBEACHHUE,
HaO/II0/ICHWe M OINHCAaHUE JIEMOHCTPALMOHHBIX OIBITOB: TOPEHHE CHHPTOB, KAaueCTBEHHBIE
peaKIMu OJIHOATOMHBIX CIUPTOB (OKHCIIeHHE 3TaHoja okcuaom wmeau(ll)), MHOroaToMHBIX
cupToB (B3auMojeiicTBue miepuHa ¢ ruapokcuaoM Mmeau(ll)), ampmerumoB (okucieHue
aMMMauHbIM pacTBopoM okcuaa cepeodpa(l) m ruapoxkcumom wmenu(ll), B3aumopercTBue
Kpaxmalla ¢ HOJIOM), IPOBEICHHUE MPAKTHUYECKONH palOThI: CBOMCTBA pacTBOpa YKCYCHOM
KHCJIOTBHI.

Pacuérturie 3amaun.

Bbluncnenuss mo ypaBHEHHMIO XUMHMYECKOW peakuuu (Macchl, 00bEMa, KOIWYeCcTBa
MCXOJ/IHOTO BEIIECTBA WJIM TPOJYKTAa PEAKIMH TI0 HM3BECTHBIM Macce, 00BEMY, KOJIMYECTBY
OJIHOTO M3 UCXO/IHBIX BEUIECTB WU MPOAYKTOB PEAKIIHH).

AzoTcoaeprkaliie OpraHn4eckKue COeAMHEHNUS.



AMMHOKUCIIOTBI Kak aM@oTepHble oOpraHudyeckue coenuHeHusa. Dusuueckue U
XMMHUYECKHE CBOWCTBA AaMUHOKUCIOT (Ha NpuUMepe TIJIMLIMHA). buojorumyeckoe 3HaueHUE
aMUHOKHCIOT. [lenTupl.

benkn kak npuponHble BBICOKOMOJIEKYJApHBIE coenuHeHus. [lepBuduHas, BTOpuUYHAs U
TPEeTUYHAsl CTPYKTypa OenkoB. XHMMHUYECKHE CBOHCTBa O€JKOB: THAPONU3, JCHATypalus,
KaueCTBEHHbBIE PEaKIUU Ha OEJIKH.

DKclepUMEHTalIbHbIE METOJIbl M3YY€HMs BEIIECTB M MX IpeBpallleHuil: HaOarofeHue u
ONKCaHWe JEMOHCTPAIIMOHHBIX OIBITOB: JEHATypalus OENKOB IpH HarpeBaHWW, LBETHHIE
peakIu O6EJIKOB.

BbicokomosieKkyIsIpHBIC COCTUHEHHSA

OCHOBHbBIE TOHSATHS XUMHH BBICOKOMOJIEKYJISIPHBIX COEIUHEHHUI: MOHOMEp, MOJUMED,
CTPYKTYpHO€ 3BEHO, CTEIECHb IOJMMEpU3ALUM, CPEOHAs MOJEKyspHas Macca. OCHOBHBIE
METO/Ibl CHHTE3a BBICOKOMOJIEKYJISIPHBIX COEIMHEHUH — ITOJIMMEPHU3aLUs U ITOJIMKOHEHCALIMSL.

DKCHepUMEHTAIbHbIE METO/Ibl U3Y4YE€HUs BELIECTB U MX NPEBpAIllEHUN: 03HAKOMIIEHHUE C
o0pa3iaMy IpUPOAHBIX U HCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KAy4yKOB.

MexnpeamMeTHbIE CBSI3H.

Peanu3zanus MeXnpeIMeTHBIX CBsS3€d MpHU M3ydyeHUU opraHudeckoi xumuu B 10 kiacce
OCYILECTBIISICTCSI Y€pe3 HCIOJIb30BaHUE KaK OOLIMX €CTECTBEHHO-HAy4YHBIX MOHATHH, Tak WU
MOHSITHUM, ABJISIOIIUXCS CUCTEMHBIMU I OTJIEIbHBIX IIPEAMETOB €CTECTBEHHO-HAYYHOT'O LIUKJIA.

OOwe ecTecTBEHHO-Hay4HbIE IOHATHA: SBJICHHME, Hay4HbIM (hakT, rumoresa, 3aKoH,
TEOpHsl, aHalIM3, CHUHTe3, KiIacCupUKalys, TMEepPUOAUYHOCTb, HAOIIOJEHHE, W3MEpEHueE,
9KCIIEPUMEHT, MOJIETTUPOBAHUE.

®dusuka: MaTepusi, JHEPTUsl, Macca, aToM, JIEKTPOH, MOJIEKYJIA, YHEPIeTUYECKUI YPOBEHD,
BEIIECTBO, TEJO, 00BEM, arperaTHOe COCTOSIHUE BEIIEeCTBA, (PU3MUECKUE BETUYMHBI U €IMHUIIBI
UX U3MEPEHUS.

buonorus: knerka, opraHusM, Ouocdepa, oOMeH BeIECTB B OpraHu3Mme, (HOTOCHHTE3,
OMOJIOTMYECKH aKTUBHBIC BeIeCTBa (OEIIKH, YIIIeBOIbI, KHUPHI, PEPMEHTBHI).

['eorpadus: MuHepabl, TOpHBIE IOPOIbI, [TOJIE3HBIE NCKOMAEMBbIE, TOIUIUBO, PECYPCHI.

TexHonorus: NuIEeBble IPOAYKTHI, OCHOBBI PallMOHAJIBHOIO MUTAHUS, MOIOIUE CPEACTBA,
JIEKapCTBEHHBIE M1 KOCMETUYECKUE ITpenapaThl, MaTepUaibl U3 HCKYCCTBEHHBIX U CUHTETUUECKUX
BOJIOKOH.

11 KUIACC
OBIIASA U HEOPTAHUYECKASA XUMMUA

Teoperudyeckne OCHOBBI XUMMH

XuMHUecKuil 3rmeMeHT. AToMm. Sapo aroma, H30TONBL. DIEKTPOHHAs 00O0JIOUKA.
DHepreTHYECKHe YPOBHH, MOJAYPOBHH. ATOMHBIE OpOUTay, S-, P-, d- amemenTsl. OCOOCHHOCTH
pacnpesieseHus: 3JIEKTPOHOB MO OpOUTANIIM B aTOMax 3JIEMEHTOB MEPBBIX YETHIPEX MEPUOJIOB.
DeKTpoHHAs KOH(PUTYpaLns aTOMOB.

[lepuoguueckuit 3akoH u llepumonnueckass cucrema xumMuueckux snemeHtoB J[. U.
MenpeneeBa. CBs3p NEpPUOAMYECKOTO 3akoHa M Ilepmonnmyeckoil CHCTEMBI XUMHYECKHX
anementoB JI. 1. MenzaeneeBa ¢ COBPEMEHHOIN TEOpHEH CTPOEHHS aTOMOB. 3aKOHOMEPHOCTHU
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H3MEHEHMsI CBOMCTB XUMHUUYECKUX 3JIEMEHTOB U 00pa3yeMbIX UMM IPOCTHIX U CIIOKHBIX BEILECTB
110 TpynIam U rnepuojaM. 3Ha4eHHe EPUOANUECKOI0 3aKOHA B Pa3BUTHH HAYKH.

CrpoeHue BemiecTBa. XHUMHUYECKas CBsA3b. BuIbl XUMHUYECKON CBA3M (KOBaJIGHTHas
HENoJsIpHast U TMOJIApHAas, MOHHAs, MeTaliMuyeckas). MexaHu3Mbl oOpa30BaHUs KOBaJIEHTHOMH
XUMHUYECKON CBsI3M (OOMEHHBIA M OHOPHO-aKIENTOPHBIN). BomopoaHasi cBsi3b. BalleHTHOCTS.
DneKkTpooTpulaTeIbHOCTh. CTeneHbOKUCIeHHsI. IOHBI: KaTHOHBI U aHUOHBI.

BemecTBa MOJEKYISIPHOIO U HEMOJIEKYJISPHOTO CTPOEHUS. 3aKOH IOCTOSHCTBA COCTaBa
BELIECTBA. THMBl KPUCTAJUIMYECKUX PEIETOK. 3aBUCUMOCTh CBOWCTBAa BELIECTB OT THUIA
KPHUCTAJUIMYECKON PEIIETKH.

[lonstue o aucnepcHeIX cuctemMax. MICTUHHBIE M KOJUIOMAHBIE pacTBOpBL. MaccoBast 10
BEILECTBA B paCTBOPE.

Knaccudukauus Heopranumueckux coequHeHui. HomeHknaTypa  HEOpPraHHYECKHX
BELIECTB. |'eHeTnueckass CBA3b HEOPraHMYECKUX BEUIECTB, NPUHAICKAIIUX K Ppa3IndHbIM
KJIaccam.

Xumnueckass peakuus. Krnaccupukanus XMMHUUECKHX peakUuil B HEOpPraHMYecKod u
OpPraHMYECKON XMMHUHU. 3aKOH COXPAaHEHUsI MACChl BEILECTB, 3aKOH COXPAaHEHUS U IIPEBpPALICHUS
SHEPTUU NPU XUMUYECKUX PEaKIUsX.

CkopocTb peakuuu, €€ 3aBUCUMOCTb OT pa3lU4HbIX (akTopoB. OOpaTHMble peakLuu.
Xumuueckoe paBHOBecue. DaKTOpBI, BIMAIOIIMAE HAa COCTOSHUE XMMHUYECKOIO PaBHOBECHS.
[Tpunmun JlelllaTensbe.

OnexTponutuyeckas aucconuanus. CuibHbe U ciadble 3JeKTpoiauThl. Cpena BOJIHBIX
pPacTBOPOB BEIIECTB: KACIAs, HEUTpaJIbHAs, IIETOYHASL.

OKHCANTENBHO-BOCCTAHOBUTEIILHBIC PEAKIIMH.

OKCHEpUMEHTAJIbHBIE METO/Abl M3Yy4YEHMs BEIIECTB M MX IPEBPALLEHUI: JEMOHCTpaLus
tabnui «llepuoguyeckas cuctema xumudeckux siaeMeHToB [[. WM. MenneneeBa», u3yueHue
MoJleleld KpPUCTAUIMYECKUX PpeIIETOK, HAOJIOACHHE U OINUCaHWe JEMOHCTPALMOHHBIX U
7a00paTOPHBIX OMBITOB (Pa3jOXKEHHE MEPOKCHAA BOJOPOJA B MPHUCYTCTBHHM KaTalu3aTopa,
ONpENIEIICHUE CPEllbl PACTBOPOB BEILECTB C IMOMOIIBIO YHUBEPCAJIBHOTO WHAMKATOPA, PEAKLIUN
HMOHHOr0 OOMEHa), MpPOBEIEHUE MpaKTHYeCKOW paboThl «BnusHue pa3nuyHbIX (DaKTOpOB Ha
CKOPOCTb XUMHUYECKOU PEAKIIUN.

Pacuérturie 3amaun.

PacuéTpl 0 ypaBHEHUSIM XMMHUYECKUX PEAKIHI, B TOM YUCIIE TEPMOXUMHUUECKHE PACUETHI,
PacyETHI ¢ UCIIOIB30BAHUEM ITOHATHS «MACCOBast JOJIs BEIIECTBAY.

Heopranuveckass xumust

Hemeramnsl. Ilonoxenue HemeraioB B llepuogudeckod cuCTeME XUMHUYECKUX
anementoB JI. M. MenneneeBa M OCOOEHHOCTH CTpoeHUs aTOMOB. Du3nueckue CBONCTBA
HEMETAaJUIOB. AJIJIOTPOIHS HEMETAJUIOB (Ha pUMepe KUCIIopoJia, cepbl, hocdopa u yriaepoaa).

XUMUYECKUE CBOMCTBA BAXKHEHIIMX HEMETAJUIOB (TajoreHOB, cephl, a3oTa, docdopa,
yriiepoJa U KpeMHHUsI) U UX COeJUHEHUH (OKCUA0B, KUCIOPOICOIEPHKAIUX KUCIOT, BOAOPOAHBIX
COCTMHCHUI).

[IpumeHeHne Ba)XKHEUIINX HEMETAUIOB U UX COCIMHEHUM.

Meramnsl. Ilonoxxenne Meramios B I[lepuoanueckoil cucreMe XMMHYECKUX 3JIEMEHTOB /1.
. MengeneeBa. OcoOEHHOCTHCTPOCHUAIIEKTPOHHBIX000I04eKaTOMOBMeTaIIoB.  OO01ue
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¢usnueckue cpoiictBa MeTaioB. CIUlaBbl METaUIOB. DJIEKTPOXUMHUECKHHA PsiJi HANPSHKEHUN
METAJIOB.

XUMHYECKUE CBOMCTBA BAXKHEUINIMX METAJJIOB (HATpUM, KaJIWid, KajabIlMd, MarHuu,
AITIOMUHUM, IUHK, XPOM, ’KeJle30, Me/ib) U UX COSTUHEHHI.

O6mue criocoObl MOMy4YeHHs MeTauIoB. [I[pruMeHeHre MeTalIoB B OBITY U TEXHUKE.

OKCIIEpUMEHTAJIbHBIE METOJIBl H3Y4YEHHUs BEHIECTB M WX TNPEBPAIMICHUA: H3Y4YCHUE
Koutekiu «MeTalipl U CIJIaBbl», OOpa3lioB HEMETAJIOB, PELICHHE 3KCIEePUMEHTAIbHBIX
3a1a4, HaONIOJICHHWE W  ONHCAaHWE JEMOHCTPAIIMOHHBIX ©  JAOOPATOPHBIX  OMBITOB
(B3amMoOIeCTBHE THUAPOKCHAA ATIOMHUHHS C PAacTBOPAMH KHCJIOT M IIEJOYel, KaueCTBEHHBIC
peaKIy Ha KaTUOHBI METAJIJIOB).

Pacuérnbie 3amaun.

PacuéTbl macchl BemiecTBa WM 00bEMa Ta30B MO HM3BECTHOMY KOJHYECTBY BEIIECTBA,
Macce Wik 00BbEMY OJHOTO M3 YYAaCTBYIOLIMX B PEaKLUH BELIECTB, pacy€Thl Macchl (00BEMA,
KOJIMYECTBA BEIIECTBA) MTPOIYKTOB PEAKIIUU, €CITH OJTHO U3 BEIIECTB UMEET MPUMECH.

XuMHUS U )KU3Hb

Ponb xuMuu B 00ecriedeHrH 3KOJIOTHIECKON, SHEPreTUIECKON U THIIEBON O€30MacHOCTH,
pasBuTUM MeaunMHbl. [loHATHE O HAay4YHBIX METOJAX MO3HAHUS BEIIECTB M XHUMHUYECKUX
peaKIuid.

[IpencraBnenuss 00 OOMMX HAyYHBIX NPUHIUINAX MPOMBIIUICHHOTO IMOJYYCHUS
Ba)KHEHIINX BEILECTB.

UenoBek B MHUpE BELIECTB M MATEPHUANIOB: BAXKHEWIIHME CTPOUTENBHBIE MaTEpUAIIbL,
KOHCTPYKIMOHHBIE MaTepHuajbl, KPacKu, CTEKJIO, KE€paMHKa, MaTepuajbl I SJICKTPOHHUKH,
HaHOMAaTepHUalbl, OPraHU4YEeCKHE U MUHEPATIbHBIC yI00OpEHUSI.

XuMUs U 30pOBbE YEJOBEKA: MPABUIIA HMCIIOIB30BaHUs JIEKAPCTBEHHBIX MPENApPaTOB,
MpaBmIa 0E30MACHOTO UCTIOIB30BAHUS TPENapaToB OBITOBON XUMHUHU B TIOBCETHEBHOM JKU3HH.

MexnpeaMeTHBIE CBSI3H.

Peanuzanus MeXIpeIMETHBIX CBS3€H MpU U3y4eHUU OOIIEeH M HEOPraHMYECKON XMMHU B
11 kyacce oCyIIecTBIAETCS Yepe3 UCIOIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYUHBIX MMOHATHM,
TaK Y MOHATHUH, ABIBIFOLIMUXCA CUCTEMHBIMU JUIS OTHAEJBHBIX IIPEAMETOB €CTECTBEHHO-HAYYHOI'O
LHKJIA.

OOmue ecTecTBEHHO-HAYYHbIE MOHATHUSA: HAy4YHbIM (akT, TUIOTe3a, 3aKOH, TEOpus,
aHaNmM3,  CHUHTE3,  KIacCU(UKalUsi,  NEePUOJUYHOCTh,  HAOMIOJEHUE,  DKCIEPHUMEHT,
MO/JIEJIMPOBAHUE, UBMEPEHUE, SIBIICHUE.

®uzuka: Marepusi, SHEPrusi, mMacca, aroM, 3JIEKTPOH, MPOTOH, HEUTPOH, MOH, W30TOII,
PaaNoOaKTUBHOCTh, MOJIEKYJa, SHEPTeTUYECKUI YPOBEHb, BELIECTBO, TEJIO, 00BEM, arperaTHOe
COCTOSIHHE BEIIECTBA, (PU3MUECKUE BETUYUHBI U €IUHUIIBI UX U3MEPEHUS, CKOPOCTb.

buonorus: knetka, opraHu3M, 3SKocHcTeMa, Ouocdepa, MakKpo- M MHUKPOIIEMEHTHI,
BUTaMUHBI, OOMEH BEIIECTB B OpraHU3MeE.

I'eorpadus: MuHepanbl, TOpHBIE TOPOIbI, MTOJIE3HBIE NCKOAeMbIE, TOILUIUBO, PECYPCHI.

TexHonorus: XUMHYECKAS MIPOMBIIUIEHHOCTS, METaJUTyprus, MIPOU3BOJICTBO
CTPOUTEIBHBIX MAaTepHUaoB., CEIIbCKOXO0351CTBEHHOE MIPOU3BOJICTBO, MHILIEBas
MIPOMBIIIJICHHOCT, (papMaleBTUYecKasi MPOMBIIUIEHHOCTb, MPOU3BOACTBO KOCMETHYECKHX
MPENapaToB, MTPOU3BOJCTBO KOHCTPYKLMOHHBIX MAaT€pUANIOB, 3JIEKTPOHHAS ITPOMBIILIEHHOCTD,
HAHOTEXHOJIOTUH.
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IINTAHUPYEMBIE PE3YJIbTATbBI OCBOEHHUA ITPOTPAMMBI 110 XUMHUHN HA
BA30BOM YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

OI'OC COO ycranaBiuBaeT TpeOOBaHUS K pe3ylbTaTaM OCBOCHHS OOydYaroIIUMUCS
OporpaMM CpeaHero oOlIiero oopa3oBaHHs (JIMYHOCTHBIM, METANPEIMETHBIM U MPEAMETHBIM).
Hay4no-meTronnueckoil OCHOBOM i pa3pabdOTKM IUIAHUPYEMBIX pPE3yJIbTaTOB OCBOCHUS
MIPOrpaMM CpeIHEro o01ero 00pa3oBaHus ABISETCS CUCTEMHO-1E€ATEIbHOCTHBIN MOAXO/I.

B cooTBeTcTBHM C CHUCTEMHO-AESTEIBHOCTHBIM TNOAXOAOM B CTPYKTYyp€ JMYHOCTHBIX
pe3yabTaTOB OCBOCHHS IpenMeTa «XUMHUS» Ha YpPOBHE CPEIHEro oOmero oOpa3oBaHUS
BBIJICJICHBI CJIEYIOIINE COCTABIIAOIINE!

OCO3HAaHHE O0YYAIOIIMMHCS POCCUNCKON Tpa)KTaHCKOW HJIEHTUYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSTEIILHOCTH U CAMOOIIPEIEICHHIO;

HaJIM41e MOTUBALMH K 00y4eHHUIO;

LIEJICHANIPABICHHOE PAa3BUTHE BHYTPEHHHUX YOCKICHMH JIMYHOCTH HAa OCHOBE KIIFOUEBBIX
LIEHHOCTEN U UCTOPUUYECKUX TPAAULIMMA 6a30BOM HAYKH XUMUM;

TOTOBHOCTb U CIIOCOOHOCTh OOYYaroIMXCsl PYKOBOACTBOBATHCS B CBOEH JEATEIBHOCTH
LIEHHOCTHO-CMBICJIOBBIMM ~ YCTAHOBKAMM, TPUCYLIMMHU LIEJOCTHOM CHUCTEME XUMHUYECKOIO
oOpa3zoBaHus;

HaJIM4YMe TMPaBOCO3HAHMS HKOJOTMYECKOW KYNBTYphl M CIOCOOHOCTH CTaBHTh LETH U
CTPOUTD KU3HEHHBIE IIIaHBbI.

JIM4HOCTHBIE pE3YyNbTATHl OCBOEHUS NpeaMeTa «XHMHsS» AOCTUTAIOTCS B E€IAUHCTBE
y4yeOHOM M BOCIUTATEIbHON JIE€ATENILHOCTH B COOTBETCTBUM C TI'yMaHUCTHYECKHMH,
COLIMOKYJIbTYPHBIMH, JTyXOBHO-HPaBCTBEHHBIMM LIEHHOCTSIMH U HJA€alaMU  POCCUHCKOTO
IpaXJIaHCKOro OOIIecTBa, NPUHATHIMM B OOILECTBE HOPMaMU M IpaBWIaMU IOBEJCHMS,
CHOCOOCTBYIOIIMMH TIPOLIECCAaM CaMOIO3HAHUS, CAMOPa3BUTHUS M HPABCTBEHHOTO CTaHOBJICHUS
JUYHOCTH 00YyJaronuXCsl.

JIMYHOCTHBIE PE3YNbTAaThl OCBOCHUS IpeaMeTa «XUMHs» OTpa)xarT cPOpPMHUPOBAHHOCTh
ONbITa TIO3HABATEJIBHOM M TNPAKTUYECKOH JAESITENbHOCTH OOYYaloIIMXCS MO pealu3aluu
IIPUHATHIX B OOLIECTBE LIEHHOCTEH, B TOM YHCJIE B YaCTHU:

1) rpaxIaHCKOr0 BOCIUTAHMS

OCO3HaHHA 00YYarOIIMMHUCA CBOMX KOHCTUTYLMOHHBIX MpaB U 003aHHOCTEHN, YBAXKEHUS K
3aKOHY M ITPaBOINOPSIKY;

IIPEICTABIEHUS] O COLUAIbHBIX HOpPMax M IPaBWJIAX MEXKIMYHOCTHBIX OTHOLICHUH B
KOJUJIEKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPUYECKOM AEATENBHOCTU MPH CO31aHUM yIEOHBIX MPOEKTOB,
pelIeHny y4yeOHbIX U TO3HABATENbHBIX 33/1a4, BHIIOJHEHUN XUMUYECKUX IKCIIEPUMEHTOB;

CHOCOOHOCTH IIOHUMATh U IPUHUMATh MOTUBBI, HAMEPEHMS], IOTUKY U apryMEHTBI IPYTUX
IIPU aHAJIM3€ PA3IMYHBIX BUJOB YUE€OHOH 1EATEIbHOCTH;

2) IaTPHOTHYECKOr0 BOCIUTAHMS:

LIEHHOCTHOTO OTHOIIEHUS K HCTOPUYECKOMY M HAyYHOMY HAcCJIEJUI0 OTEYECTBECHHOMU
XUMMWY;
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YBaXEHUSI K IPOIECCY TBOPYECTBA B 00JIACTH TEOPHH M TMPAKTHYECKOTO MPUMEHECHHS
XUMHH, OCO3HAHHS TOTO, YTO JOCTIIKEHUS HAyKH €CTh PEe3yNbTaT JJIUTENBHBIX HAOIIOJCHUM,
KPOTIOTJIMBBIX SKCIIEPUMEHTAIBHBIX TTIOUCKOB, MMOCTOSHHOTO TPYy/Ia YICHBIX H MMPAKTHKOB;

WHTEpeCa M II03HABaTEJIbHBIX MOTHBOB B IIOJYyYEHHHW U TOCIEAYIONIEM aHAINU3E
nH(OpPMAIIUY O TTEPETOBLIX JOCTHKCHHUSIX COBPEMEHHOW OTEUECTBEHHOW XHMHUH;

3) AyXOBHO-HPABCTBEHHOT0 BOCITUTAHHSI:

HPaBCTBEHHOT'O CO3HAHUS, STHUYECKOTO TIOBEICHHSI;

CIIOCOOHOCTH OIICHMBATh CUTYallMH, CBS3aHHBIE C XUMHUYECKUMH SIBICHUSMHU, U
MPUHUMATH OCO3HAHHBIC PEIICHHS, OPUEHTHPYSICh HAa MOPAJbHO-HPABCTBEHHBIC HOPMBI W
LIEHHOCTH;

TOTOBHOCTH OIICHWBAaTh CBOE IOBEACHHE W TIOCTYIIKM CBOMX TOBAapHUIICH C TO3UIIHMA
HPaBCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHHUE MOCIIECICTBUI 3TUX MOCTYIKOB;

4) popMupoBaHUs KYJIbTYPbI 310POBbSI:

MMOHUMAHUS IIEHHOCTEH 370pOBOTO M 0€30MacHOro oOpa3a KU3HH, HEOOXOIUMOCTH
OTBETCTBEHHOT'O OTHOIIIEHHUS K COOCTBEHHOMY (PU3HUECKOMY U TICUXUYECKOMY 37]0POBBIO;

coOmrofcHHs MPaBWJI OE30MACHOrO OOpalIeHHs] ¢ BEIIECTBAMH B OBITY, MOBCEIHEBHOMN
KU3HU U B TPYJIOBOU JICATSIHHOCTH,

MMOHUMAHUS IICHHOCTH TPAaBWJI HWHIWBHIYAJIbHOTO M KOJUIGKTHBHOTO OE30MacHOTO
MOBEJICHUS B CUTYaIIUSAX, YTPOKAIOIINX 3JI0POBBIO U KU3HU JIIOJICH;

OCO3HAHUS TOCJCACTBUI M HENMPHUATHS BPEIHBIX MPUBBIYECK (yMOTPEOJICHHS aIKOTOJI,
HapKOTHUKOB, KYpPEeHHUS);

5) TpyaoBoro BocnuTaHusi:

KOMMYHHUKATUBHONH KOMIIETCHTHOCTH B Y4e€OHO-HCCIICIOBATEIILCKON JCATEIBHOCTH,
0OIIECTBEHHO TIOJIE3HOM, TBOPUECKOM M IPYTUX BUAAX JCSITEILHOCTH;

YCTAHOBKM HA AaKTUBHOE YYacTHEC B PCIICHWH MPAKTUYCCKUX 3a/ad COIMAIbHOU
HaIpaBJIEHHOCTH (B paMKaX CBOETO Kjlacca, MKOJIbI);

WHTEpeca K MPAKTHUYECKOMY U3YYCHHI0 MpodecCuil pa3lIndHOro poja, B TOM YHUCIIE Ha
OCHOBE IIPUMEHEHUS MTPEIMETHBIX 3HAHUH 110 XUMUHU;

YBaXKEHUS K TPYIY, JTIOASIM TPyJa U pe3ylbTaTaM TPYAOBOM eATeIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIWBUIYadbHOW TPAESKTOpPUU OOpPa30BaAHMS,
Oynymei mpodeccuy M peain3aliid COOCTBEHHBIX KU3HEHHBIX TJIAHOB C YYETOM JIMYHOCTHBIX
HMHTEPECOB, CIIOCOOHOCTEH K XUMUH, UHTEPECOB U OTPEOHOCTEH 00111ecTBAa;

6) 3K0J10rHYeCKOro BOCIMTAHMSI:

9KOJIOTUYECKH 1IEeJIECO00PA3HOTO OTHOIICHHS K MPUPOJIE, KAK HCTOYHUKY CYIIECTBOBAHHMS
’KM3HHU Ha 3eMiie;

MMOHMMAaHHS TJI00AJBHOTO XapaKTepa dKOJIOTHYECKUX MPOOJIeM, BIHMSHUS SKOHOMUYECKHIX
MIPOIIECCOB HAa COCTOSTHUE MTPUPOTHOMN M COITMATILHOM CPEIbI;

OCO3HaHUS HEOOXOIMMOCTH HCIIONB30BAHUS JOCTHKCHUM XUMHHU JIJIST PEIICHUS BOITPOCOB
palroHATBHOTO TPUPOIOTIOIH30BAHNS,

AKTUBHOTO HETPUATHS JEHUCTBUI, MPHUHOCSIINX BpPEI OKpYXKAIOUIeH MPUPOAHON cpere,
YMEHHSI TPOTHO3UPOBATH HEOJIArOMPUSATHBIE KOJIOTHYSCKHE MMOCICACTBUS MPEIIPUHUMAESMBIX
JICUCTBUI U NMPEIOTBpPAILATh UX;

HaJIW4YUsl PA3BUTOTO HKOJOTHYECKOTO MBIIUICHUS, DKOJOTUYECKOW KYIbTYpHI, OIBITA
NESTSIBHOCTH  DKOJIOTUYCCKOW  HAMPABICHHOCTH, YMEHHUS PYKOBOICTBOBATHCS HWMH B
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[103HABATEIbHOM, KOMMYHUKAaTUBHON U COLIMAIbHON NPAKTUKE, CIIOCOOHOCTH U YMEHHUSI AKTUBHO
MPOTUBOCTOSATH UJCOJIOTHH XeMOPOOHH;

7) IEHHOCTH HAYYHOI0 O3HAHHUS:

C(OPMHUPOBAHHOCTH  MHPOBO33PEHUS,, COOTBETCTBYIOLIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHS HAyKU U OOLLIECTBEHHOW MTPAKTHKU;

MOHMMAaHMs crenuuK XMMHUHM Kak HayKd, OCO3HaHUsA €€ poiau B (HOPMHUPOBAHUU
PaLMOHATIBHOIO HAyYHOI'O MBIIUIEHUS, CO3/1aHUHU LEIOCTHOIO MPEACTABICHUs 00 OKpY KaroIleM
MHpE KaK O €IMHCTBE INPHUPOABI M YEJIOBEKA, B IMO3HAHUM IPHUPOJHBIX 3aKOHOMEPHOCTEH U
perieHny npobsieM COXpaHEeHUs IPUPOJTHOTO PAaBHOBECHS;

yOeKIEHHOCTH B 0CO0OH 3HAUMMOCTH XMMHH ISl COBPEMEHHOW LMBWIM3ALUU: B €&
FYMaHUCTHUYECKOW HAIIPABIEHHOCTH U Ba)KHOM pOJIM B CO3/1aHUM HOBOW 0asbl MaTepuaibHON
KYJIBTYpBl, PELIEHUH II100aIbHBIX POOJIEM YCTOMUMBOIO pa3BUTHs YEJIOBEUECTBA — CHIPHEBOIA,
OHEPreTUYECKOW, TMHUIICBOM M HKOJOTMYECKONH O€30MacHOCTH, B Pa3BUTHH MEAHIIUHBI,
00ecIe4eHn! YCIOBUN YCIIEIIHOTO TPYy/la ¥ SKOJIOTMYeCKU KOM(POPTHON KU3HHU KaXKAO0ro 4jieHa
00I111eCTBa;

€CTECTBEHHO-HAYYHOM TIpPaMOTHOCTH: IIOHMMAHMs CYIIHOCTM METOJIOB II03HAHUS,
HCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax, CIIOCOOHOCTH HCIIOJIb30BaTh MOIY4aeMble 3HAHUS 1JIs
aHamu3a U OOBSACHEHMs SIBICHUM OKpYXKAIOIIEro MHUpa M HPOMCXOIAIIMX B HEM H3MEHEHMH,
yYMEHUS JieTIaTh 000CHOBaHHbIE 3aKIIOUEHHS HA OCHOBE HAYYHBIX (DaKTOB U MMEIOIINXCS JaHHBIX
C LICJIBIO MTOJIYYEHUS JOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTH CAMOCTOSITENILHO UCIOIB30BaTh XMMUYECKHE 3HAHUS IS PEeLeHUs podiieM
B pEaJIbHBIX )KU3HEHHBIX CUTYaLHSX;

MHTEpeca K MO3HAHUIO U UCCIIEA0BATEIbCKON JEATEIBHOCTH,

TOTOBHOCTH U CIIOCOOHOCTH K HENpPEephIBHOMY OOpa30oBaHUIO U CaMOOOpPA30BaHMIO, K
AKTUBHOMY IIOJIy4YEHHIO HOBBIX 3HaHUM 1O XMMHMHM B COOTBETCTBUM C KM3HECHHBIMU
NOoTpeOHOCTAMU;

UHTEpeca K OCOOEGHHOCTSM Tpyda B pa3iMyHbIX cdepax mpodeccHoHaTbHON
NEATEIIbHOCTH.

METAIIPEJMETHBIE PE3YJIbTATbHI

MertamnpenMeTHbIE pe3ylbTaThl OCBOCHHUS YUEOHOTO MpenMeTa «XUMHs» Ha YPOBHE
cpenHero o0uiero o0pa3oBaHus BKIIOYAIOT:

3HaYMMble N1 (POPMHPOBAHUS MHUPOBO33PEHHUSI OOYUAIOMIMXCS MEKAUCUUIUINHAPHBIC
(MexXnpeaMeTHbIE) OOLIEHAYYHbIE IOHATHS, OTPAXKAIOIIUE LIEJTOCTHOCTh HAYYHOH KapTUHBI MUpa
U cnenu(UKy METO/10B MO3HAHMUS, UCTIONIBb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIEeCTBO,
SHEprus, SBJICHUE, MPOLECC, CUCTEMa, HAyYHBIH (PAaKT, MPUHIUI, THIIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOpHs, CCIIeZIOBaHUE, HAOI0IEHUE, U3MEPEHNE, IKCIIEPUMEHT U IpYTHe);

yHUBEpcallbHble ~ y4yeOHble  JeHCTBUS  (TMO3HABaTeNbHbIE,  KOMMYHHKATHBHBIC,
perynaTuBHble), oOecrneuuBarone QOpMHUPOBAaHUE (PYHKIMOHAIBHOM TPAaMOTHOCTH U
COLMAJIBHOW KOMIIETEHIIMU 00 y4aroIuXcs;

CHOCOOHOCTh  OOYYAIOUIMXCSl  HCIOJIb30BaTh ~ OCBOEHHBIE  MEXKAMCLUHUIUIMHAPHBIE,
MHUPOBO33PEHUYECKIE 3HAHUS WM YyHUBEpCAJbHBIC YYeOHbBIC ICHCTBUS B IO3HABATEIBHON W
COLIMAJIbHOM MPAKTHUKE.
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MertanpeameTHble pe3yabTaThl OTPa)KalOT OBJAJCHHE YHUBEPCAIBHBIMH y4eOHBIMU
M03HABATEIbHBIMU, KOMMYHHUKATUBHBIMU U PETYISTUBHBIMH JEHCTBUSIMHU.

OBJajieHHe YHUBEPCAJIbHBIMYU YUeOHBIMY MO3HABATEIbHBIMHU JeHCTBUSIMMU:

1) 6a30BbIe JIOrHYECKHE JIeiiCTBUS:

CaMOCTOSITENILHO  (DOPMYJIUPOBATh M aKTyalM3UPOBATh TMPOOIEMYy, BCECTOPOHHE €&
paccMaTpuBaTh;

OTpEAeNATh LENH JeATEIbHOCTH, 3aJaBas HapaMeTpbl U KPUTEPUU UX JIOCTHKEHUS,
COOTHOCHUTB PE3YJIbTATHI ICSITEIBHOCTU C TOCTABICHHBIMU 1IEJISIMU;

WCIIONB30BaTh TPU OCBOCHHHM 3HAHWUW TPHUEMBI JIOTHUYECKOTO MBINUICHUS — BBIICIATH
XapakTepHble TMPU3HAKK TOHATHUI M yCTaHaBIMBAaTh HUX B3aUMOCBS3b, HCIIOJIb30BAThH
COOTBETCTBYIOIIUE TIOHATHUS JJII OOBSICHEHUS OTJCIBHBIX (DAKTOB U SBJICHHIA,

BbIOMpAaTh OCHOBAHMS U KPUTEPUU JJIs KJIacCU(UKAIIMK BEIIECTB M XUMUYECKUX PEaKIIHii;

yCTaHaBIMBATh NPUYMHHO-CIIECJCTBEHHbBIE CBA3U MEXAY U3YYaeMbIMU SIBJICHUSIMU;

CTPOUTH JIOTUYECKHE PACCYXKACHHUS (MHAYKTHBHBIC, [EIYKTUBHBIC, 110 aHAJIOTHH),
BBISIBIISITH 3aKOHOMEPHOCTH U MPOTHUBOPEUMSI B PACCMATPUBAEMBIX SIBICHUAX, (HOPMYIUPOBATH
BBIBOJIbI U 3aKJIIOUEHUS;

MPUMEHATH B MPOIECCE MO3HAHUS, UCTIONB3YEMbIE B XUMHUHM CHMBOJUYECKHE (3HAKOBHIC)
MOJIeNH, MPeoOpa30BbIBATh MOJIETIbHBIC IPEICTABICHHU — XUMUYECKUIN 3HAK (CUMBOI) 3JIEMEHTA,
XUMHUeckass (opMmynia, YpaBHCHHE XHMHYECKOM pPEaKIUU — TMpPH PEIICHUHd Y4eOHBIX
MO3HABATENIbHBIX M MPAKTUYECKUX 3aj[ad, MPUMEHITh Ha3BaHHBIE MOJIECJIbHbBIE IPECTaBICHUS
JUISL BBISIBJICHUSI XapaKTEPHBIX MPU3HAKOB U3yYa€MbIX BEIIECTB M XUMUUYECKUX PEAKIIMA.

2) 6a3oBbIe HccJIeI0BaTeIbCKHE e CTBUS:

BJIa/IeTh OCHOBAMHU METOJIOB HAYYHOT'O MO3HAHMSI BEILIECTB U XUMUYECKUX PEaKIui;

dbopMynupoBaTh LEAM M 33JaYd  HMCCIEJAOBAHMS, WCIOJIb30BaTh IIOCTABICHHBIE U
CaMOCTOSITEIIEHO C(OPMYJIMPOBAHHEIC BOTIPOCHI B KaYECTBE WHCTPYMCHTA TO3HAHUS M OCHOBBI
U1t POPMUPOBAHUS TUIIOTE3BI MO MMPOBEPKE MPABUIIBHOCTH BBHICKA3bIBAEMBIX CYXKICHUIA;

BJIAJICTh HAaBBIKAMU CAMOCTOATEJILHOTO IUIAHUPOBAHUS U TMPOBEIACHUS YUYCHUUYECKUX
JKCTIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHHS HAOIIOAATh 32 XOJOM MPOIecca, CaMOCTOSITEIIHHO
MIPOTHO3UPOBATh €ro pe3ynbTaT, (GopMyaupoBaTh OOOOLIEHUS U BBIBOJIBI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YJIbTATOB UCCIEOBAHHUSA, COCTABISATh OOOCHOBAHHBIN OTUET O MPOJEIaHHOM
pabore;

MPUOOpPETaTh OMBIT YYCHHYECKONW HCCIeIOBATENbCKOM M TMPOEKTHOM JesATENbHOCTH,
MPOSIBIATH CIMOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEJIbHOMY TIOMCKY METOJIOB PEIICHUS
MPAKTUYECKHX 3a]1a4, TPUMEHEHUIO Pa3IMYHbIX METOIOB MO3HAHHUS.

3) padora ¢ nngopmanueii:

OPUEHTHUPOBATHCA B PA3JIMYHBIX HCTOYHHKAX HWHGOpMAIUU  (HAYIHO-TIOMYJIsipHAs
auTepaTypa XMMHYECKOTO COJAEp:KaHMsA, CIpaBOYHble TocoOus, pecypchl HMHTepHera),
aQHATM3UPOBATh WH(POPMAILIMIO PA3IMYHBIX BUAOB M (HOpPM TIPEICTABICHUS, KPUTHUYECKU
OILICHUBATH €€ JTOCTOBEPHOCTh U HEMPOTHUBOPEUUBOCTE;

(dbopMynupoBaTh 3ampockl W MPHUMEHSTH pa3IUYHbIE METOABl MpPH TMOUCKE U O0TOOope
nH(popMaluy, HEOOXOAUMOMN JJIs1 BBINOJIHEHMSI YU€OHBIX 3a/1a4 ONPEEIEHHOrO TUIIA;

MPUOOpPETaTh OMBIT HUCIOJIB30BAHUS HH(DOPMAIMOHHO-KOMMYHHUKATUBHBIX TEXHOJOTUH U
Pa3JIMYHBIX TOUCKOBBIX CUCTEM;
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CaMOCTOSITEIILHO BBHIOMPATh ONTUMAIBHYIO (OPMY TpeCTaBlIeHHsS HHGOOpMAIK (CXEMBI,
rpauKy, TuarpamMMbl, TaOJIUIbI, PUCYHKH U APYTHE);

WCIIOJBb30BAaTh HAYYHBIA SI3BIK B KA4eCTBE CPEACTBA TNpU paboTe € XUMHUYECKOH
uHpOpMaIMEH: MPHUMEHATh MEXIpeaAMeTHble ((U3NYecKHe W MaTeMaTHYECKHE) 3HAKU H
CHUMBOJIBI, (hopMynbl, a0OpeBUATYpPbI, HOMEHKIATYPY;

WCTIOJIB30BATh M MTPE0OPa30BBIBATH 3HAKOBO-CHMBOJIMYECKHE CPECTBA HATIISTHOCTH.

Ogaajenne yHUBEPCAIbHBIMH KOMMYHUKATUBHBIMH 1€l CTBHSIMU:

3aJaBaTh BOMPOCHI M0 CYIIECTBY 00CYXK/IaeMOil TeMbl B X0/1€ AMAJIOra W/WIN AUCKYCCHH,
BBICKa3bIBaTh WJCH, (OPMYIHPOBATH CBOHM TMPENJIOKCHHUS OTHOCHTEIBHO BBIIOJHECHHUS
MpeI0KEHHON 3a1auH;

BBICTYIIaTh C MPE3CHTAIECH PEe3yJIbTaTOB MO3HABATEIBHOW NEATEIHHOCTH, TOTYYEHHBIX
CaMOCTOSITEIbHO MJIM COBMECTHO CO CBEPCTHUKAMHU TIPU BBINOJHEHHH XHUMHYECKOTO
SKCHEPUMEHTA, MPAKTUYECKOM paboThl MO HCCIEJOBAHUIO CBOMCTB H3y4yaeMbIX BEIIECTB,
peanm3anuy y4eOHOTO IMpoekTa W (OPMYIMPOBATH BBIBOJBI IO pPE3yJIbTaTaM MPOBEIEHHBIX
WCCJICZIOBAHUH ITyTEM COTJIACOBaHUS TO3UIIHIA B X0/1€ 00CYXIEHUSI 1 OOMEHA MHCHUSIMH.

OBiajieHNe YHHUBEPCAJIbHBIMH PeryIsiTHBHBIMH J1elCTBHSIMU:

CaMOCTOSITENIFHO TUIAHMPOBATh M OCYIIECTBISITH CBOIO IMO3HABATEIBHYIO JESATEIHHOCTD,
orpenenss €€ NeMu W 3aJa4d, KOHTPOJIUPOBATh M MO Mepe HEOOXOIMMOCTH KOPPEKTHPOBATH
IpeyIaraéMblii alIroOpuTM JEHCTBUHM NPU BBINOJHEHUU YYE€OHBIX M MCCIIEIOBATENbCKUX 3aJ1ad,
BBIOMpAaTh HanboJiee 3 (HEKTUBHBIN CIOCOO UX pEHICHUs ¢ YUETOM MOJYyUYCHHUs] HOBBIX 3HAHUH O
BEIIECTBAX U XUMUYECKUX PEaKIHIX;

OCYIIECTBIISITh CAMOKOHTPOJIb CBOCH JICATEIILHOCTH HAa OCHOBE CaMOAaHAIM3a |
CaMOOIICHKH.

INPEIMETHBIE PE3YJIbTATbBI

10 KJIACC

[IpeameTHbIC pe3yabTaThl OCBOEHUS Kypca «OpraHuyeckast XUMHUsD) OTPaXKaloT:

c(hOpMUPOBAHHOCTh TMPEACTABICHUNH O XUMHUYECKOHW COCTABIISIIONIEH E€CTECTBEHHO-
HAay4YHOM KapTUHBI MHpa, POJIM XMMHUU B TMO3HAHUHU SIBICHUN NPUPOIBL, B (POPMUPOBAHUU
MBIIUIEHUSI U KYJIbTYpbl JIMYHOCTH, €€ (YHKIHMOHAJIBbHOW TPAMOTHOCTH, HEOOXOIUMOW st
pelieHus MPaKTUYEeCKHX 3a7a4 W DSKOJOTHYECKHM OOOCHOBAHHOTO OTHOIIEGHHS K CBOEMY
370POBBIO U IPUPOIAHOM CPEAE;

BJIAJICHUE CHUCTEMOW XHUMHUYECKMX 3HAHUK, KOTOpAas BKIIOYAET: OCHOBOIIOJAraroIIne
MOHATHS (XMMUUYECKUN DIIEMEHT, aTOM, 3JIEKTPOHHAsi 000I04YKa aToMa, MOJIEKYyJla, BAJIEHTHOCTb,
AJIEKTPOOTPHUIIATEIBHOCTh, XUMHMYECKasi CBA3b, CTPYKTypHas ¢opmyna (pa3BépHyTas U
COKpami¢HHasi), MOJb, MOJISIpHAs Macca, MOJIAPHBIH OO0BEM, YIVIEpOAHBIA  CKEJEeT,
(yHKIMOHATIbHAS TPYyMNa, paguKkai, U30Mepus, HU30Mepbl, TOMOJOTUYECKUI psl, TOMOJIOTH,
YTIIE€BOJOPOABI, KUCIOPOA U a30TCOJAEpKallhe COSAUHEHUSI, MOHOMED, MOJIUMEP, CTPYKTYpPHOE
3BEHO, BEICOKOMOJIEKYJISIPHBIE CO€MHEHMSI); TEOPUU U 3aKOHBI (T€OpHUsl CTPOCHUSI OpraHUIEeCKUX
BemecTB A. M. byrinepoBa, 3akOH COXpaHEHHS MAacChl BEIIECTB); 3aKOHOMEPHOCTH,
CHUMBOJIMUYECKUU SI3BIK XUMHHU; MHUPOBO33PCHYCCKUC 3HAHUA, JIC)KAINIMEC B OCHOBC ITOHUMAHUA
MPUYMHHOCTH U CUCTEMHOCTH XMMHUECKHX SBJIEHUH, (DaKTOIOTMUECKHE CBEACHHS O CBOMCTBRAX,
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COCTaBe, MOJyYEeHUH U 6€30aCHOM MCIOJIb30BaHUU BAXKHEUIINX OPraHMYECKUX BEUIECTB B OBITY
Y MIPaKTUYECKOU JNeATETbHOCTH YEIOBEKa,

c(hOpMUPOBAHHOCTh YMEHUHN BBISBISATH XapaKTEPHBIC NMPU3HAKU MOHSATHH, YCTAaHABIMBATH
HX B3aMMOCBS3b, HCIIOJIb30BATh COOTBETCTBYIOLIME MTOHATHUS ITPU ONMCAHUM COCTaBa, CTPOEHUS U
MPEBPALLECHUN OPTAHUYECKUX COCTUHEHUM;

c(hOpMUPOBAHHOCTh YMEHHI HCIOIB30BaTh XUMHUYECKYIO CHMBOJHKY JIJIi COCTaBIICHHS
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOH, COKpAIIEHHOM) GOPMYIl OPraHUYECKUX BEIIECTB
U YpaBHEHUU XUMHUYECKUX PEaKLUW, U3rOTaBIUBATh MOJEIH MOJIEKYJ OPTaHHMYECKUX BEIIECTB
JUTSL WUUTIOCTPALIUN UX XUMHYECKOTO U TIPOCTPAHCTBEHHOTO CTPOCHHS,

c(hOpMUPOBAHHOCTh YMEHHI yCTaHABIUBAThH MPUHAIICKHOCTh U3YYCHHBIX OPTaHUUECKHUX
BEIICCTB TI0 WX COCTaBy M CTPOCHUIO K OIpeAeNEHHOMY KJacCy/Tpymme COeIUHEHUN
(YyrneBomopoabl, KHUCIOPOA M  a30TCOJAEpKAIlMe€ COCAMHEHHS, BBICOKOMOJEKYISPHBIC
COeIMHEHUs), JaBaTh MM Ha3BaHus 1o cuctematuueckoi Homenkiatype (IUPAC), a taxxke
MPUBOAUTH TPUBUAIBHBIE HA3BaHUS OTIEIBHBIX OPraHUYECKUX BEIICCTB (ITUJICH, MPOMHIICH,
aleTUJICH, STWICHIVIMKOJb, TIULEpUH, (eHon, dopMaibaeruj, aueraibAerusl, MypaBbUHAS
KHCIIOTa, YKCYCHAsl KUCJIOTa, OJICMHOBAsl KHUCIIOTA, CTEAPUHOBAs KHUCIIOTA, TIIOKO03a, (PYyKTO3a,
KpaxmMarl, IeJITI0J103a, TJIUIHH);

c(OpMUPOBAHHOCTh YMEHHUS OIpPENeNsATh BUIbl XUMHUYECKOH CBS3M B OpPraHUYECKHX
COeIMHEHUSIX (OAMHAPHBIC U KPATHBIC);

c(OpPMUPOBAHHOCTh YMEHHUS MPUMEHSATH IOJOXKEHUS TEOPUU CTPOCHUS OPraHUYEeCKHX
BemecTB A. M. byTriepoBa 111 00bsCHEHUS 3aBUCUMOCTH CBOMCTB BEIIECTB OT UX COCTaBa U
CTPOCHMUSI; 3aKOH COXPAHEHHS MacChl BEIIECTB;

c(OpPMUPOBAHHOCTh YMEHHUH XapaKTEepH30BaTb COCTaB, CTPOCHUE, (HUIUUECKHE U
XUMUYECKHE CBOMCTBA TUMMYHBIX MPEACTABUTENECH PA3IMUHbBIX KJIACCOB OPraHMYECKUX BELIECTB
(MeTaH, 3TaH, JTWICH, MNPONWICH, alneTWwieH, OyraaueH-1,3, merwiOyramueH-1,3, OeH3o0,
METaHOJI, 3TAaHOJI, STUJICHIJIUKOJb, TJIMLIEPHUH, (EHOJ, alleTalbJIerul, MypaBbHHAsI U YKCYCHas
KHUCJIOTBI, TJIIOKO3a, KpaxMmall, LEeJUIioi03a, AaMHUHOYKCYCHas KHCJOTa), WJUIIOCTPUPOBATH
TEHETUYECKYIO CBSI3b MEXIYy HUMH YPaBHEHUSMH COOTBETCTBYIOIIUX XHUMHYECKHUX DPEAKIUN C
HCIIOJIb30BaHUEM CTPYKTYPHBIX (OPMYIT;

c(hOpMUPOBAHHOCTh YMEHHUS XapaKTepU30BaTh HMCTOYHUKH YIJIEBOJOPOJIHOTO CHIPhs
(HedTh, TMPUPOAHBIA Ta3, Yrojb), CIOCOOBI MX TEPEPadOTKU M MPAKTHUYECKOE MPUMEHEHHUE
MIPOJYKTOB MEPEepadbOTKH;

c(hOpMUPOBAHHOCTh YMEHHUM TPOBOJAUTH BBIYUCICHHUS 110 XUMHUYECKUM YPaBHEHUSIM
(Macchl, 00BEMa, KOJMYECTBA MCXOIAHOrO BEIIECTBA WM MPOAYKTAa PEAKIMH IO H3BECTHBIM
Macce, 00bEMY, KOTMYECTBY OJTHOTO M3 MCXOJHBIX BEIIECTB WU MPOAYKTOB PEAKIIUH);

c(hOpMUPOBAHHOCTh YMEHHI BIIAJIETh CUCTEMOM 3HAHUI 00 OCHOBHBIX METOJaX HAYYHOTO
MO3HAHMS, UCIOJIB3YEMbIX B XHMHUHM TPU HM3YYCHHH BEUIECTB M XHUMHUYECKUX SIBJICHUU
(mabmroneHne, W3MEpEHUe, OJKCIEPUMEHT, MOJCIIMPOBAHNE), HCIIOJIB30BATh CHUCTEMHBIC
XUMUYECKHUE 3HAHUS JUIsl IPUHATHS PEIIEHUN B KOHKPETHBIX )KM3HEHHBIX CUTYalUsX, CBA3aHHBIX
C BEILECTBAMH U UX IPUMEHEHUEM;

c(hOpMHUPOBAHHOCTh YMEHHUU COOJIFOIATH MpaBUiIa MOJB30BAHUS XUMUYECKOW MOCYI0H U
1abopaTopHBIM 000PYIOBAaHUEM, a TaKXKe MpaBuiia 0OpallleHus ¢ BeIIeCTBAMU B COOTBETCTBUU C
WHCTPYKIUSMU IO BBITIOITHEHUIO JTA00PATOPHBIX XUMUYECKUX OMBITOB;
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Cc(OPMHPOBAHHOCTh YMEHMH IUIAHUPOBATh U BBINOJHATE XUMHUYECKUH SKCIEPUMEHT
(npeBpalleHyss OPraHUYECKUX BEIIECTB IIPU HAarpEBaHUU, MOJIyYEHUE ATHIIEHA U U3YyYEHHE €TI0
CBOMCTB, KauyeCTBEHHbIE pEAKIMHU OpPraHUYECKUX BEILECTB, JIeHaTypalus O€eJIKOB IpHU
HarpeBaHMH, I[BETHbIC PEAKIMU OCJIKOB) B COOTBETCTBMU C IPAaBUJIAMU TEXHUKU 0€30IaCHOCTU
npu OOpaIlleHuH C BELIECTBAaMH U J1a0OpaTOPHBIM 00OPYIOBaHHUEM, MPEACTABIATh PE3YJIbTaThI
XMMHUYECKOI0 S3KCIepUMEHTa B (OpMe 3aluCU YpaBHEHHUH COOTBETCTBYIOLIUX pEaKUuil u
(hopMyIMpOBaThH BHIBO/IbI HA OCHOBE ITHX PE3YJbTaTOB;

c(OPMHPOBAHHOCTh YMEHHUH KPUTHUYECKH aHAIM3MPOBATH XMUMHUYECKYI0 HH(OpMAIuIo,
MOJIy4aeMYI0 U3 pPa3HbIX HCTOUHUKOB (CpecTBa MaccoBoi nHGopmaiuu, UHTepHeT U Apyrux);

c(OPMHPOBAHHOCTh YMEHHMH COOJIOAATh MpaBHia SKOJOTHYECKH IIeJIeCO00Pa3HOTo
MOBEACHHUST B OBITY M TPYIOBOM JEATEIBHOCTH B LENISIX COXPAaHEHMsI CBOErO 3/10pOBbS U
OKpY’Kalolled MPUPOJHOM Cpelbl, 0CO3HABAaTh OMACHOCTb BO3JEHCTBHS Ha YKUBbIE OPraHU3MbI
OINpPEACIIEHHBIX OpPraHMYECKUX BEIECTB, NOHMMas cwmblca nokazatens I[I/JIK, noscHaTe Ha
pUMepax CrocoObl YMEHBIIEHHsI M MPEJOTBPAIICHHUS X BPEAHOIO BO3JIEHCTBUS HAa OpraHU3M
YeJI0BeKa;

JUI OOYYaIOUIMXCSl ¢ OrPaHMYCHHBIMH BO3MOXHOCTSIMHU 37I0POBbSI: YMEHHE NPHUMEHSTh
3HaHMS 00 OCHOBHBIX JOCTYIHBIX METO/IaX MO3HAHUS BEIIECTB M XUMUYECKUX SBJICHUI;

JUId  clemnbIX M caaloBHIAMIMX OOyYaroIMXcs: YMEHHE HCHOJb30BaTh pelibeHO-
TOYEUHYI0 cucteMy obo3nauenuii JI. bpaitns s 3anucu XuMuaeckux Gopmyi.

11 KUIIACC

[IpeameTHbie pe3ynabTaThl OCBOCHHS Kypca «OOmas W HEOpraHWYecKas XUMU»
OTpa)KaroT:

c(hOpMUPOBAHHOCTD TMPEJCTABICHUA: O XWMHUYECKOW COCTaBIAIONICH €CTECTBEHHO-
HAy4YHOM KapTHUHBI MHpa, POJIM XMMHUU B IMO3HAHUM SIBICHUN NPUPOIBL, B (POPMUPOBAHUU
MBIIUICHUSI U KYJABTYpPBl JIMYHOCTU, €€ (YHKIIMOHATBHOW TPAMOTHOCTH, HEOOXOIUMOW st
pemieHus TPaKTUYECKUX 3aJad W HKOJIOTHYECKH OOOCHOBAHHOTO OTHOIICHHUS K CBOEMY
310POBBIO U IPUPOJHOIM Cpelie;

BJIAJICHUE CHUCTEMOW XHWMHMUYECKHX 3HAHUW, KOTOpas BKJIIOYAET: OCHOBOIOJATAIOLIUE
MOHATHS (XMMHUYECKHI 3JICMEHT, aTOM, M30TOII, S-, P-, d- 3JIEKTpPOHHBIE OPOUTAIIN ATOMOB, HOH,
MOJIEKYJa, MOIb, MOJSPHBIH O00BEM, BAJICHTHOCTh, JIIEKTPOOTPUILIATEIHHOCTh, CTEIEHBb
OKHCJICHUSI, XUMHUYECKas CBA3b (KOBAJICHTHAsl, WOHHAs, METa/UINYecKasi, BOJOPOJIHAS),
KpUCTAJUTMYECKass  pemIéTka, THUIBI XHMHYECKHUX  PEaKIHMi, pacTBOpP, AJICKTPOJIHUTHI,
HE3JIEKTPOJIUTHI, JICKTPOJIUTHUYECKAs JMCCOLUALINS, OKUCIUTENb, BOCCTAHOBUTENb, CKOPOCTH
XUMUYECKOW  peakIMk, XHMMHYECKOE€ paBHOBECHE); TEOpPMM U  3aKOHBI  (Teopus
3JIEKTPOJUTUYECKON aucconuanuu, nepuoauyeckuii 3axkoH J[. WM. MenneneeBa, 3akoH
COXpPaHEHHUS MacChl BEIIECTB, 3aKOH COXPAHEHMsSI W TMPEBPAIICHUS SHEPTHUH MPU XUMUYECKHUX
peaKIusax), 3aKOHOMEPHOCTH, CHMBOJIMYECKHH S3BIK XUMHH, MHPOBO33PECHUECKHE 3HAHWS,
JeXale B OCHOBE IOHUMAaHUS NPUYUHHOCTH M CHUCTEMHOCTH XHUMHMUYECKUX SIBIICHHH,
(haKTOJIOTMUECKHE CBEIICHUSI O CBOMCTBAX, COCTaBE, MONyYCHUH U OE30IMaCHOM HCIOIh30BAaHUU
BOKHEUIITNX HEOPTAHUYECKUX BEIICCTB B OBITY M MPAKTHYECKOH JESITEIPHOCTH YEJIOBEKa;
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c(OPMHPOBAHHOCTb YMEHHUH BBISABIIATh XapaKT€pPHbIE MIPU3HAKK MOHATUH, yCTaHABIUBATb
UX B3aMMOCBS3b, MCIOJIb30BaTh COOTBETCTBYIOILUE IOHATHS IPU ONHUCAHUU HEOPraHMYECKHUX
BEILIECTB U UX IPEBPALLCHUN;

c(OPMHUPOBAHHOCTh YMEHUN MHCIIOJIb30BATh XUMHUYECKYIO CHUMBOJIMKY JUIsl COCTaBJICHUS
¢dopMyn BelecTB M YpaBHEHMH XWMHUUYECKHUX PEAKIMH, CHUCTEeMAaTHYECKyI0 HOMEHKIATYypy
(IUPAC) u TpuBMalbHBIC HA3BaHHs OTICILHBIX HEOPraHUYECKUX BEINECTB (YrapHbId Tas,
YIJIEKUCHIBIA ra3, aMMHUaK, TaléHas W3BECTb, HErall€Has W3BECTb, IUTHhEBAs COAa, NUPUT U
Apyrue);

c(OpMHUPOBAHHOCTh YMEHUH ONpPEAEIATh BaJIEHTHOCTh U CTENIEHb OKUCIICHHUS XUMUYECKUX
2JIEMEHTOB B COEIMHEHUAX PA3JIMYHOIO COCTABAa, BUJ XUMHUYECKOH CBS3U (KOBAJICHTHAs, HOHHAS,
MeTaJlIn4yecKasi, BOJOPOAHAsl) B COCIMHEHUAX, TUIl KPUCTAJUINYECKON PEETKH KOHKPETHOIO
BeIlleCTBa (aTOMHasl, MOJIEKYJIspHas, MOHHAs, METa/NIM4ecKas), XapakTep Cpelsl B BOJHBIX
pacTBOpax HEOPraHMUECKUX COECIUHEHMI;

c(OpMHUPOBAHHOCTh YMEHUH yCTaHABIMBATh MPUHAJIEKHOCTh HEOPIraHUYECKUX BEILECTB
10 UX COCTaBY K ONPEJEIEHHOMY KJIacCy/TpyIIie COeAUHEHNH (IIPOCThIE BELIECTBA — METAJUIBI U
HEMETaJUIbl, OKCHJIbl, OCHOBAHUS, KUCIOTHI, aM(OTEPHBIE THIPOKCHU/IBI, COJIH);

chOpMUPOBAHHOCTh YMEHUW pacKpbhIBaTh CMBICH TMepuoanueckoro 3akona [[. M.
MeHnneneeBa W JI€MOHCTPUPOBAaTH €ro0  CUCTEMATU3UPYIOUIYIO, OOBSICHUTENBHYIO U
MPOTHOCTUYECKYIO (PYHKIIUU;

C(OPMHPOBAHHOCTE  YMEHHUH  XapaKTepu3oBaTh JJEKTPOHHOE CTPOCHHE aTOMOB
XMMHUYECKHX 3JIeMeHTOB 1—4 nepuonos [lepuoandeckoil cucteMpl XUMHUUECKHUX 3i1emeHToB /1. .
MeHzeneeBa, HCHOJIB3YSl TMOHATHS «S-, P-, O-3JEKTPOHHBIC OpPOMTANINY, «IHEPreTHYCCKUE
YPOBHU», OOBACHATb 3aKOHOMEPHOCTH H3MEHEHHsI CBOMCTB XUMHMUYECKUX 3JIEMEHTOB M HX
COEJIMHEHUH o nepuoaam u rpynnam Ilepuoanueckoil cucteMbl XuMuueckux aiemMenTos 1. WM.
Menneneena;

c(OPMHPOBAHHOCTh YMEHHMH XapaKTepu30BaTh (OMUCHIBATh) OOIIME XUMHUYECKUE
CBOMCTBAa HEOPraHWYECKUX BEIIECTB pA3JIMYHBIX KJIACCOB, IOATBEP)KIATh CYIIECTBOBaHHUE
IF€HETHUYECKONM CBA3M MEXJAy HEOPraHMYeCKUMHU BEIIeCTBAaMU C IIOMOIIbIO ypaBHEHUN
COOTBETCTBYIOIIMX XUMUYECKUX PEAKLIUN;

c(OPMHPOBAHHOCTh YMEHHS KIAaCCH(PUIMPOBATH XUMHUYECKHE PEAKLUUHU IO Pa3THIHBIM
NMpu3HaKaM (YUCITy W COCTaBY pEarupyroIIuX BEIIECTB, TEIUIOBOMY 3G (dEKTy peakiuu,
M3MEHEHHIO CTENICHEN OKHUCIICHHUS JIEMEHTOB, 00PaTUMOCTH PeaKkIiH, yJacTHIO KaTaln3aTopa);

c(OpMHUPOBAHHOCTh YMEHHM COCTaBIISATh YPaBHEHUs peaklUUi pa3IuYHbIX THIIOB, MOJHbIE
U COKpAIlIEHHbIC YpaBHEHUs PEAKIMHA MOHHOTO OOMEHA, YUHUThIBas YCJIOBMS, IPU KOTOPBIX 3TH
peakuuu UAYT 10 KOHIIA;

c(OpMHUPOBAHHOCTh YMEHUN NPOBOJUTH PEAKIUH, TMOATBEPKAAOIINE KaueCTBEHHBIN
COCTaB PpA3JINYHBIX HEOPraHWYECKUX BELIECTB, pACIO3HABaThb ONBITHBIM IIyTEM HOHBI,
MIPUCYTCTBYIOIIME B BOJAHBIX PACTBOpPaX HEOPraHUUECKUX BEIIECTB;

c(OPMHPOBAHHOCTE YMEHHH PACKPBIBATH CYHIHOCTh OKHCIIUTEIBHO-BOCCTAHOBHUTEIbHBIX
peaxIuii MoCpPeICTBOM COCTaBJICHUS 3JIEKTPOHHOIO OaaHca ITUX PeaKIHii;

c(OPMHPOBAHHOCTh YMEHHUH OOBSACHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOH PEaKIHH OT
pa3nuuHbIX (DAKTOPOB; XapaKTep CMEIIEHUS XHWMHUYECKOTO paBHOBECUS B 3aBUCHUMOCTU OT
BHe1Hero Bo3aencTus (nmpuniun Jlelllatense);



21

c(OPMHPOBAHHOCTh YMEHUH XapaKTepu30BaThb XUMHUECKHE MPOLECCH, JIeXKallue B
OCHOBE MPOMBIIUICHHOTO TOJIYYEHUsI CEPHONW KUCIOTHI, aMMHAKa, a Takke COPMHUPOBAHHOCTh
MPEICTaBICHIH 00 OOIMMX HAYYHBIX NMPUHIMIIAX W AKOJOTHYECKUX IMPOOJIeMaX XMMHUYECKOTO
IIPOU3BOJICTBA;

c(OPMHPOBAHHOCTh yMEHHH MPOBOJUTH BBIYMCICHHUS C HCIOJIB30BAaHHEM MOHSATHUS
«MaccoBasi 10l BEILECTBA B pacTBOpe», OOBEMHBIX OTHOIIEHWH Ta30B IMPH XUMHYECKHX
peakIMax, Macchl BellecTBa MM 00bEMaA ra3oB M0 M3BECTHOMY KOJMYECTBY BEILECTBA, Macce
WM 00bEMY OJTHOTO M3 YYAaCTBYIOIIMX B PEaKUUH BEUIECTB, TEIUIOBOrO 3(PQeKTa peakuuu Ha
OCHOBE 3aKOHOB COXPAaHEHHUSI MacChl BELIECTB, PEBPALICHUS U COXPAHEHUS SHEPTUU;

c(OpPMHPOBAHHOCTh YMEHUH COOJIOAATH MPaBUiIa MOJIb30BAHUS XMMUYECKON MOCYAOH U
1abopaTOpHBIM 00OPYIOBAHUEM, a TAKXKE MPaBUiia 0OpaIlEHUs C BEIIECTBAMU B COOTBETCTBHUH C
MHCTPYKLHUSAMHU 110 BBIIIOJHEHUIO J1a00paTOPHBIX XUMUYECKUX OIBITOB;

c(OPMHUPOBAHHOCTh YMEHHMH IUIAHUPOBATh M BBINOJIHATH XHMUYECKHHA SKCIEPUMEHT
(paznokeHre MEepoKcHIa BOAOpPOJAa B NPUCYTCTBUM KaTalu3aTopa, ONpPEIEICHHUE CPEIbl
PacTBOPOB BELIECTB C MOMOILIbI0 YHUBEPCAIILHOTO UHANKATOpA, BIMSHUE Pa3IMYHbIX (PaKTOPOB
Ha CKOPOCTh XMMHUECKOM pEaKlMu, peakiM¥ HOHHOTrO OOMEHa, KaueCTBEHHBbIC PEaKIMM Ha
cynabdar-, KapOOHAT- U XJOPUA-aHUOHBI, HA KATHOH aMMOHMUSI, PEIIEHUE SKCIEPUMEHTAIbHBIX
3agad no Ttemam «Metamuib»y U «Hemertamib»y) B COOTBETCTBHMM C IpPAaBUIAMH TEXHUKHU
0€30I1aCHOCTH MPH 0OpaIIEHUH C BEIECTBAMH H JIAOOPATOPHBIM 000pYyI0BaHUEM, MTPEICTABISATH
pe3yiabTaThl XMMHUUYECKOTO HKCIEpUMEHTa B (OpME 3alucCH ypaBHEHUH COOTBETCTBYIOILUX
peaxiuii 1 GopMyJIMpOBaTh BHIBOJBI HA OCHOBE ATUX PE3yJIbTATOB;

c(OpPMUPOBAHHOCTh YMEHMH KPUTHUECKH aHAIU3UPOBATh XMUMHUYECKYI0 HH(QOpPMAIUIO,
[I0Jy4aeMyl0 M3 pa3HbIX HCTOYHUKOB (CpEICTBAa MaccOBOM KOMMyHUKanuu, HHTepHer u
JPYTHX);

c(OpMUPOBAHHOCTh YMEHHMHM CcOOMIOJaTh IpaBWJIa 3KOJOTUYECKU IIEJIECO00pa3HOTo
NOBEJICHUsI B OBITY M TPYJIOBOH JEATEIBHOCTH B LEJISAX COXPAHEHHsI CBOETO 3JI0pOBbsS U
OKpY>Karolllell NPUPOJHON Cpelbl, OCO3HABATH OIMACHOCTh BO3JECHCTBHS HA KUBBIC OPraHU3MBI
oIpeeNI€HHBIX BeUlecTB, MoHuMas cMbica nokasarens [1JIK, noscHaTs Ha npumepax crnocoObl
YMEHBIIECHUS U MIPEIOTBPAILEHHS UX BPEJAHOTO BO3ACHCTBUS HAa OPraHU3M YeJIOBEKa;

JUIsl OOy4arolMXcs C OrPaHMYEHHBIMH BO3MOXXHOCTSIMU 370POBbsl: YMEHHE NPUMEHATH
3HaHUS 00 OCHOBHBIX JOCTYITHBIX METOJIaX MTO3HAHUS BEIIECTB U XMMUYECKHX SIBJICHUIL;

JUIs  CHeNbIX M CcHa0OBHIANIMX OOYyYaroIlMXCA: YMEHHE HCIOJb30BaTh pelibeHO-
TOUEYHYIO cucTeMy o0o3HaueHuit JI. bpaiiis nis 3anucu XxuMudeckux Gopmyi.
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TEMATHYECKOE IIVTAHUPOBAHUE

10 KJIACC
KoanuecrBouacon JJIeKTPOHHbIE
Ne HaunmeHnoBaHuMepa3e/i0B U
(undposbie)
n/m | TeMIpOrpamMmal Bcero Koutpoabubiepaborsl | [IpakTnueckuepadoTbl
o0pa3oBaTeibHbIEpPeCypChl
Pa3nen 1.TeopeTnueckue 0OCHOBbI OPraHUYECKOH XUMHH
[IpenmeT opraHUYECKON XUMHUH.
1.1 Teopust cTpOeHHUS OPraHUISCKUX 3
coenquuenuit A. M. bytiepoBa
Wroromnopaszneny 3
Paspnen 2.Yriesogopoasl
21 [IpenenpHBICYTIEBOJOPOIBI — 5
' aJIKaHbI
99 HenpenenbHble yrieBoAOPOIb: 6 1
' AJIKEHBI, aJIKaIUEHBI, ATKUHBI
2.3 ApOMaTHYECKUEYTICBOAOPOIBI 2
[Ipupoanbie ICTOUHUKHU
2.4 Prp 3 1
yIIIEBOJIOPOIOB U UX MepepadoTka
Hroromnopazaeny 13
Pa3pnen 3.Kucaopoacoaep:xkanueoprann4ecKknecoeIHHEeHUs1
3.1 Cruptel. denon 3
Anpnerunsl. KapOoHOBEIE
3.2 P 7 1

KHUCIOTHL. CIIOKHBIE 2(PHUPBI




3.3 VrieBoasl 3

Hroromnopaszneny 13

Paznen 4.A30TconepkamueopranHnyecKuecoeIMHeHn st

4.1 AMUHBI. AMUHOKHUCJIOTBL. beku 3

Uroronopazneny 3

Paspnen S.BbicOKOMOJIEKY ISIPHBIECOEIMHEHUS

5.1 ITnactmaccel. Kayuyku. Bonokna 2

Hroronopaszaeny 2

OBIIEE KOJIMYECTBO YACOB I10

[NPOI'PAMME 34
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11 KJIACC
KoanuecrBouacos DJIeKTPOHHbIE
Ne HaumeHnoBanue pa3iesioB u
(uudgposbie)
n/n TEM NporpaMmmMabl Bcero KonTtpoabnbiepaborsl | IlpakTnuecknepadoThl
o0pa3oBaTe/IbHbIEPeCyPChI
Pa3nen 1.TeopeTnuecKkneoCHOBLIXUMUH
CrpoeHue aToMOB.
[lepuoanueckuii 3aKOH 1
1.1 [Tepuonnueckas cucrema 3
XUMHUYeCKuX djiemenToB 1. .
Menneneena
12 CrpoeHueBelnecTna. 4
' MHuoroo6pa3ueBeniecTs
1.3 XHUMHYECKUEPECAKITHH 6 1 1
Hroronopasznery 13
Paznen 2.HeoprannueckasixuMus
2.1 Mertauibt 1
2.2 Hewmeramis 1
53 CBs3b HEOPTaHUYECKUX U 5
' OPraHUYECKMX BEILECTB
Hroronopazneny 17
Pa3zgen 3.XuMus u ;Ku3Hb
3.1 XUMUS ¥ )KU3HD 4
Hroronopazneny 4
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OBIIEE KOJIMYECTBO YACOB I10
[NPOI'PAMME

34




INOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

26

Ne
n/n

Tema ypoka

Koan4yecTBo 4acoB

Bcero

KonTpoibHbie
padoThbI

IIpakTH4eckue
padoThI

Jlara
U3Yy4YeHUs

DJIEeKTPOHHBIE
nudpoBbie
o0pa3oBaTe/ibHbIE

pecypchbl

BBoHbII, IepBUYHBINA HHCTpYKTaX. IIpenmer
OpPraHMYECKON XUMUH, €€ BOSHUKHOBEHHE,
pa3Burtue U 3HaueHue. J1."O3nakomieHue ¢
o0Opa3ramMu OpraHu4eCKUX BEIIECTB U
MaTepuagaMu Ha ux ocHoBe".MHCTpyKTax 1o
OTuTb

Teopust cTpoeHHs OpraHUYECKUX COCTUHEHUIA
A. M. bytnepoBa, €€ OCHOBHBIE

nonoxenus. Mu.mo Th JI.P.Nel
"MoenpoBaHUE MOJIEKYJ OPraHUYECKUX
BELIECTB"

AJIKaHBI: COCTaB U CTPOCHHE,
romogornueckuit pan. Uu. mo Tb JIP Ne2
"KauecTBeHHOE OIpeeieHe yriepoa u
BOJIOpOJa B OpraHUYECKUX BellecTBax"

AJIKaHBI: COCTaB U CTPOEHUE,
TOMOJIOTUYECKUN PSA/I.

AJNKaHBI: COCTAaB U CTPOEHHUE,
romosiornueckuii psa. Mu. no Th JIP Ne3
"MonenupoBaHue MOJIEKYJI YIIIEBOJOPOIOB U
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rajJoreHONpPONU3BOIHBIX"

Meran u 3TaH — npocTenime

0 IIPEICTABUTEIN AJIKAHOB

7 AJIKEHBI: COCTaB U CTPOEHHE, CBOMCTBA
OTWieH U NPONWIEH — MpocTeiine

3 npeacTaButean ankeHoB. MH. mo Th JIP Ne4
"O3HakoMJieHHE ¢ 00pasiamMu 1iacTMace,
Kay4yKOB U pe3H1HbI"

9 [Ipaktruueckas padora Ne 1. «Ilonyuenue
JTUJIEHA U U3yYEHUE €r0 CBOWCTBY
Ankanuensl. byraauen-1,3 u

10 MeTunoytanuen-1,3. [lonyuenue
CHUHTETHUYECKOr0 KayuyKa U PEe3HHBI
AJKUHBI: COCTaB U OCOOEHHOCTH CTPOECHMUS,

11 TOMOJIOTUYECKUH psll. ALICTHUIIEH —
MPOCTEUIMUATIPEICTABUTEIbATIKUHOB

12 Bbrunciienus no ypaBHeHUI0 XUMHUECKOM
peaxkuuu

13 Apensl: 6eH30:1 U TOIy0d. TOKCHYHOCTD
apeHoB

14 I'eneTnueckas cBA3b YIriI€BOLOPOIOB,
IPUHAAIEKAIIMX K pa3IMYHbIM KJ1accam
[TosTopHsIi uHCTpYKTaX 1o OT u Th.

15 IIpupoaHbIe HICTOYHUKH YIIIEBOJOPOIOB:

MIPUPOJIHBIN a3 U MOMYTHBIE HEPTSIHBIC Ta3bl,
HepTh ¥ MPOAYKTHI €&
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nepepadotku./]."Komnexkmuu"HedTs" 1
"VYrons".Buneopparment"Bynkanu3zamus
pe3uHsbl"

16

[IpencraBnenue o kiaccudukanum
opranudeckux semiects. HomeHnkiatypa
(cuctematnyeckasi) U TPUBHAJIbHBIE HA3BaHUS
OpPraHMYECKHX BEIIECTB

17

Wuctpykrax no OT u Th. Ilpupoausie
HCTOYHUKH YTJIEBOJOPOJIOB: IPUPOIHBIN ra3
Y TIONyTHBIE HE(DTAHBIE Ta3bl, HEPTh U
MIPOJYKTHI €€ nepepadoTKu

18

Kontposbnas pabota no pasaeny
«YTIIEeBOAOPOIBI

19

[IpenenbHBIC OTHOATOMHBIE CITUPTHI: METAHOII
u 3tanoi. Bogoponnas ces3e. UH. o Th JIP
Ne5 "TI'openue cnuproB"

20

MHoOroaroMHble CIUPTHI: STUIICHIJIMKOJIb U
riunepud.UH. o Th JIP Ne6
"B3aumMopeiicTBre MIUIIEPUHA C TUAPOKCHIOM
menu (11)"

21

deHoi: CTPOCHUC MOJICKYIJIbI, (bI/I3I/I‘{CCKI/IC n
XHUMHUYCCKUC CBOI\/’ICTBa, MIPUMCHCHUC

22

Anbaerusl: popMalibaery/ U alleTalbACT U/,
Aueron. Un. mo Th JIP Ne7 "KauecTtBeHHBIE
peaKIny aabIeruI0B (OKUCIICHHE
aMMHAYHBIM PaCTBOPOM OKCHJIa cepedpa u
rugpokcuaom meau (11))"
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OHOOCHOBHBIE TIPEIeNIbHBIE KAPOOHOBHIE

23 KHCIIOTBI: MypaBbHHAS M YKCYCHAS

24 [paktuyeckas padora Ne 2. «CBoiicTBa
pacTBOpa YKCYCHOM KHCIIOTBI»

25 CreapuHOBas 1 OJIEMHOBASI KUCJIOTHI, KaK
MIPEJICTABUTENH BBICIIMX KaPOOHOBBIX KHCIIOT

26 Mpi1a Kak COJIM BBICIIIUX KapOOHOBBIX
KHCIIOT, UX MOIOIIIEee IEHCTBHE
CrnosxHble 3¢upbl Kak MPOU3BOIHBIC

27 KapOOHOBBIX KUCIIOT.
IManponu3cnoKHBIXIPUPOB

08 XKupsl: rugponu3, npuMeHEHHeE,
Ouosoruueckas poib )KUpPOB
VYTrieBoibl: cocTaB, KitacCupUKaITHs.

29 Baxxueiiive npeacTaBuTeIN: TIOKO3a,
bpykTo3a, caxaposa
Kpaxman u nenirono3a Kak IpupoHbie

30 nonumepsl. MH. mo Th JI.P Ne§
"B3aumMopeiicTBue kpaxmaia c ioaom"
Konrponsnas pabota no pazuery

31 «Kucnopoacoaepxkarire opraHuuecKue
COEJIMHEHUS

32 AMWHBI: METHJIAMUH 1 aHUJIHH
AMUHOKHCIIOTHI Kak aM(pOTepHbIe

33 OpraHUYECKHE COEUHEHUS, UX

ononoruuyeckoe 3Hauenue. Ilenruanl
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34 benku xak npupoHbIe

BBICOKOMOJICKYJIAPHBIC COCAUHCHUA

OBIIEE KOJIMYECTBO YACOB I1O0
[NPOI'PAMME

34




11 KJIACC
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Ne

n/
n

Temaypoxka

KoaudecTBouyacoB

Bce
ro

KonTpoabHbiep
a0doThI

IIpakTHyeckue
padoThI

Jarausyyq
eHHA

JuIeKTpoHHBbIennppoBbICOOpa3oOBaTe
JIbHBIEpeCcypchl

BBoaHbIi1, nEpBUYHBIN
HMHCTpYKTaX. XUMUYECKUN
3J€MEHT. ATOM.
DJIeKTpOHHAs
KOH(UTypalus aToMOB.
Wuctpykrax no OT u Th

[lepuonnueckuii 3aKOH U
[lepuonnueckas cucrema
XHUMHUYECKHX dJIEMEeHTOB [I.
. MenneneeBa, nx CBSI3b C
COBPEMEHHOM Teopuen
CTPOEHHUSI ATOMOB.
J1."Buasrradmun ' Tlepuoan
yeckas cuctemMa
XUMUYECKHUX AJIEMEHTOB
.. Menneneesa

"nn

3aKOHOMEPHOCTH
U3MEHEHMs CBOMCTB
XUMHAYECKHX DJIEMEHTOB U
UX COCIMHEHUH 110
rpymmam 1 nepruoiam.
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3HaYeHHUE TIEPHOTUIECKOTO
3aKOHA M CUCTEMEI
XAMUYECKHX DJIEMCHTOB
J.1. Menneneena B
Pa3BUTUU HAYKH

CrtpoeHue BemecTna.
XnuMudeckasi CBSI3b, €€
BHUIBI;, MEXaHU3MBI
00pa3oBaHUs KOBaJIEHTHOM
CBSI3M.
Bonopoanasicssse./l.
"Mo1eTMKpUCTAIUIMYECKUX
pemieTox"

BanenTtHOCTB.
DIIEKTPOOTPULIATETBHOCTb.
CTeneHbOKUCIICHUS.
BemectBa MosIeKyIsIpHOTO
Y HEMOJIEKYJIIPHOTO
CTPOEHHUS

[lonsTHE O MHUCTIEPCHBIX
cucreMax. Mcrunnsie n
KOJUIOU/IHBIE PACTBOPBI.
MaccoBas o1 BeliecTsa B
pacTtBope

Knaccudukauus n
HOMEHKJIATypa
HEOpPraHMYECKHUX
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coequHeHui. ['eneTnueckas
CBA3b HeopraHqucxnx
BCIICCTB, paSJII/I‘-IHBIX
KJIacCOB

Knaccudukamus
XUMHUYECKHUX PEAKIUI B
HEOPraHUYECKON U
OPraHU4YeCKOW XMMHH.
3aKOH COXpaHEHHUs1 MacChl
BCIIECTB; 3aKOH
COXpaHEHUS U
MIpEBpAICHUS YHEPTUU TIPH
XUMUYECKHUX PeaKLUsIX

CKOpOCTh peakuu.
OObpaTumble peakiuu.
XUMHU4IeCKoe
paBHOBecue. /.
"Pa3znoxenue nepokcuaa
BOZIOPOJIa B IPUCYTCTBUU
KaTanuzaTopa"

10

[paktuyeckas padota Ne 1.
«BnusiHue pa3nu4HbIX
(akTOpPOB HA CKOPOCTh
XMMHYECKON PEaAKIN)

11

DNEeKTPOIUTHYECKAS
mucconuanud. Iloaarue o
BOJIOPOJHOM IIOKa3aTese
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(pH) pactBopa. Peakuuu
HWOHHOTO OOMEHa.
I'maponu3s opraHu4YeCcKux u
HEOpPraHMYECKHX BEIIECTB.
Hu. mo Th JI.P Nel
"[IpoBenenue peakuuii
noHHoro oomena";JIP No2
"OnpeneneHue cpebl
PacTBOPOB BEIIECTB C
MTOMOIIbI0 YHUBEPCATHHOTO
uHauKaropa"

12

OkucIuTensHO-
BOCCTAHOBUTEIbHBIE
peakuuu. [Tonsitue 06
AEKTPOJIN3€E PACILUIaBOB U
pacTBOPOB COJIEH

13

KonTponbhas padora no
pazzneny «Teopernyeckue
OCHOBBI XUMHM»

14

Mertanisl, UX IMOJIOKEHHUE B
[lepnonnueckoii cucreme
XUMHYECKHUX 3JIeMeHTOB /1.
H. MenneneeBa u
O0COOCHHOCTH CTPOCHUS
aTOMOB.
Oo6muehr3nIecKruecBONCTB
aMeTaJlJIOB
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15

CIuraBelI METAJIOB.
DNEKTPOXUMUYCCKUN PSIJT
HaIpsDKEHUN MeTasuios. /.
"Komnexiusa "MeTaiuisl u
criaBel"

16

[1oBTOpPHBIN HHCTPYKTAXK.
XUMHUYEeCKHE CBOIICTBA
BaXKHEHIIIMX METaJIOB
(HaTpuii, Kanui, KaabIHid,
MarHui, aJJFOMAHAN) U UX
coenuueHnit.JI.P.Ne3
"B3auMogeHCTBIE
TUAPOKCHIIA ATFOMUHHUS C
pacTBOpaMu KHUCIOT U
menouen". JIP Ne4
"KauecTBeHHBIE peakuu
Ha KaTHOHEI METaJI0B"

17

Wuctpykrax no OT u Thb.
XuMUJecKre CBOMCTBA
XpoMa, MeJIi U UX
COCAUHCHUN

18

XHUMHUYECKHUE CBOMCTBA
IIMHKA, JKeJie3a U uX
COeIUHEHNN

19

[IpakTrueckas padora Ne 2.
"Pemenue
HKCIEPUMEHTATIBHBIX 3a]a4
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o teMe «MeTtaiib»"

20

Hewmeraminsl, ux MOJIOKEHHUE
B [Iepuoanueckoii cucreme
XUMUYECKUX AIIEMEHTOB /.
. MenneneeBa u
0COOEHHOCTHU CTPOEHHUS
aTtomoB./[.:"O06pa3iibl
HemeTasIoB"

21

®du3nYeCcKre CBOKMCTBA
HEMETAJUIOB. AJTOTPONUS
HEMETAJIJIOB (Ha MpuMepe
KHcIopoa, cepsl, hochopa
U yriepoja)

22

XHUMHYECKHE CBOWCTBA
rajoreHOB, CEPHI U UX
COeJUHEHUN

23

XUMHUYECKHE CBOMCTBA
asora, ¢pocdopa u ux
COeIUHEHUN

24

XUMHUUYECKHE CBOMCTBA
yriepo/ia, KpeMHHS ¥ UX
COeIMHEHUI

25

[IpuMeHeHne BaXKHEUIINX
HEMETAJIJIOB M X
COCAMHEHUN

26

O060061IEHNE U
CHCTEMATH3ALNS 3HAHUH T10
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teMe «HemeTtamaby.
Breraucnenus mo
YpaBHEHUSIM XUMUYECKHUX
peakuuii u
TEPMOXUMHYECKHUE PACUETHI

27

[IpaxTrueckas pabora Ne 3.
«Pemenue
IKCIIEPUMEHTANBHBIX 3a7a4
no Teme "HemeTamisr"y

28

Kontposnbnas padoTa no
TeMaM «MeTauibl» U
«HemeTauier»

29

Heopranunueckue u
OpPraHU4eCcKHe KUCIIOTHI.
Heoprannueckue u
OpraHMYECKHE OCHOBAHUS

30

AmdorepHbie
HEOpPraHUYECKUE U
OPraHNYeCKHE COCTUHEHUS.
T'eneTnueckas cBA3b
HEOPraHUYECKUX U
OPraHUYEeCKHUX BELIECTB

31

Ponps xumuu B
obecrneyeHUn
9KOJIOTHYCCKOM,
SHEPreTUYECKON U
MHIIEBOM 0€30IaCHOCTH,
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PasBUTHHU MCIUITHUHBI

[IpencraBnenust 06 oOmMX
HAyYHBIX TPUHIUIIAX

32 IIPOMBIILIJIEHHOTO
TOJTYYECHUS BAKHEHIITNX
BEIIIECTB

33 YenoBek B MUpE BELIECTB U

MaTepHalloB

XUMHUS U
34
3I0POBhEYEIIOBEKA

OBIIEE KOJIMYECTBO
YACOB 110 ITPOTPAMME

34 2
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YYEBHO-METO/IMYECKOE OBECIEYEHUE OBPA3OBATEJIBHOIO
MPOLIECCA
OBSIBATEJILHBIE YUEBHBIE MATEPHAJTBI /151 YUEHUKA

» Xumus / I'abpuensa O.C., Octpoymos WN.I'., Cnaakos C.A., AKIHOHEpHOE 0OIIECTBO
«M3narenscTBO «IIpocBenienue»

* Xumus, 11 xknacc/ I'adbpuensa O.C., Octpoymo W.I'., Cirankos C.A., AKIIHOHEpPHOE
obmectBo «M3marenscTBO «lIpocBemienne»

* Xumus, 11 knace/ Pynsuruc I'.E., ®enpaman @.I°., AkunonepHoe o6mectBo «M3narenbcTBo

«IIpocsemenue»

METOJUYECKHUE MATEPUAJIBI JIUISA YYUTEJIA

DnexTpoHHbIe Tocobus u3natenscTB «lIpocBemenuey, «Poccuiickuii yueOHUK»

NUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbl CETU UHTEPHET
Yuu.py (https://uchi.ru/); Uudoypoxkhttps://infourok.ru/; Odpazosapuymhttps://obr.nd.ru/;

YouTube; «Poccuiickas anexTponHas mkonay. https://resh.edu.ruf/;
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