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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o XMMHM Ha YpPOBHE CcpeaHero ooOiero oOpa3oBaHMs
pazpaborana Ha ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-®3 «0O6
obpazoBanuu B Poccuiickoit deaeparuny», TpeOOBaHUM K pe3yibTaTaM OCBOCHUS
denepanbHON 00pa30BaTENbHON MPOrpaMMBbl CPEAHEro OOIIero oOpa30BaHMS
(®OIT  COO), npencraBieHHbIX B DegepaibHOM  rOCYJapCTBEHHOM
obOpazoBarensHoM ctaHgapre COO, c¢ yu€rom Konnenmuu mnpenomgaBaHus
y4eOHOro mnpeamera «XuUMHs» B 00pa3oBaTelbHBIX opraHu3auusx Poccuiickoi
denepanyy, peamu3yIONIMX OCHOBHBIE 00pa3oBaTelIbHbIE MPOrPAaMMBbI, H
OCHOBHBIX ToNOXeHu «CTparerum pa3BUTHS BocnUTaHus B Pocculickoil
Odeneparun Ha niepuoy 1o 2025 roma» (Pacnopspkenue IlpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcCHOBY MOAXOAOB K pa3pabOTKe MporpaMMbl MO XUMHUHU, K OIPENEIICHUIO
oO1ielt crpaTteruy 00y4YeHus, BOCIUTAHUS U Pa3BUTHUS 00YUaIOIIUXCS CPEJICTBAMU
yueOHoro npeamera «Xumus» g 10—11 knaccoB Ha 6a30BOM YpOBHE COCTABHIIU
koHnentyanbHbie TosiokeHuss GI'OC COO o B3anM0OOYCIOBICHHOCTH IICNICH,
COJICpKaHMs, PE3yJbTaTOB OOyUYeHHS W TpPeOOBAaHUM K YPOBHIO MOATOTOBKH
BBIITYCKHUKOB.

XHAMHUYECKOE oOpazoBaHue, MOJIy4aeMoe BBIITYCKHUKAMU
o01reo0pa3oBaTeNbHON  OpraHU3allMK, SIBJISETCS HEOTHEMJIEMOW YacTbhl0 UX
oOpa3zoBaHHOCTH. OHO CHYXKWAT 3aBEpUIAIOLIMM 3TallOM peaju3aludd Ha
COOTBETCTBYIOILIEM €My 0a30BOM YPOBHE KIIIOUEBBIX LIEHHOCTEH, MPUCYIIUX
LEJIOCTHOM CHCTEME XUMHUYECKOro o0pa3oBaHud. OTH ILEHHOCTH KAacaroTCs
MO3HAHUS 3aKOHOB TIPUPOBI, POPMUPOBAHUS MUPOBO33PEHUS U OOIICH KYJIbTYpHI
YeJIoBeKa, a TakKKe OJKOJOTMYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3I0POBbI0 M TPUPOAHOW cpene. Peanusyercss xXumMuyeckoe o00Opa3zoBaHUE
oOyyJarommxcsi Ha YpoBHE CpeHEero o0IIero 00pa3zoBaHus CPEACTBAMHU y4eOHOTO
npeaMera «XHUMHS», COJIEPXKAHUE M TMOCTPOEHHUE KOTOPOIrO OIPENEIEHbl B
mporpaMme MO0 XMMUM € YYETOM CHenM(PUKA HAyKH XUMHUH, €€ 3HAYCHUS B
MO3HAHUU TIPUPOJLI M B MaTEPUAIBHOW KXU3HH OOIIECTBA, a TaKXKe C y4ETOM
oOmMX 1eaed M MPUHLMIOB, XapaKTEPU3YIOIIMX COBPEMEHHOE COCTOSHHE
CUCTEMBI cpefHero oo1iero oopasoBanus B Poccuiickoit deaepanumu.

XuUMHSI KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAayK WUTPaeT 0coOyr0 poJib B
COBPEMEHHOW IMBMIIM3AIMH, B CO3/IaHUM HOBOM 0a3bl MaTepHAbHON KyJIbTYpBHI.
OnHa BHOCHUT CBOM BKJIaJ B ()OPMUPOBAHUE PAIMOHATBLHOIO HAYYHOTO MBIIUICHUS,
B CO3/IaHHME LEJIOCTHOTO MPEJCTaBICHUSI 00 OKPYKAIOIIEM MHUPE KaK O €IUHCTBE
NPUPOJIBI U YeJOBEKa, KOTOpoe (popMHpyeTcs B XMMHUU HAa OCHOBE MOHHUMAaHUS
BEILIECTBEHHOI'O0 COCTaBa OKPY’KAIOUIETO0 MHUpPA, OCO3HAHUSI B3aMMOCBSI3H MEXKIY
CTPOEHHEM BEIIECTB, UX CBOMCTBAMHU U BO3MOXXHBIMH O0JIACTSIMU PUMEHEHHSI.



TecHO B3aMMOJIEHCTBYSl C APYTHMMH €CTECTBEHHBIMM HAyKaMH, XUMHs CTaja
HEOTHEMJIEMOM 4acThI0 MUPOBOI KyJIbTypbl, HEOOXOAUMBIM YCIOBHEM YCIEIIHOTO
Tpyda M KHU3HU Kaxaoro uigeHa odOmiectBa. CoBpeMeHHas XMMHA KaK Hayka
CO3UJATENIbHAS, KaK HayKa BBICOKMX TEXHOJIOTMM HAIlpaBJiEHA Ha pEIICHUE
rJI00AbHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHUSL YEJIOBEUECTBA — CHIPbEBOM,
HEPreTHYECKOM, MUIIEBOM, IKOJIOTUYECKOI 0€30MacCHOCTH M OXPaHBI 310POBBA.

B coorBercTBHM C OOIIMMH LEISAMH W NPUHUUIIAMU CPEJHErO OOIIEro
oOpa3oBaHus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YPOBEHb
U3Y4YEHUS) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO MOJTOTOBKY
oOydJarommxcs, HEOOXOOUMYI0 UM JJisi  BBIPAOOTKM  MHUPOBO33PEHUYECKUX
OPUEHTUPOB, YCHEHNIHOTO BKJIIOYEHUS B IKU3Hb COLUYMA, MPOAOLKEHUS
00pa30BaHMsI B Pa3IMUHBIX 00JACTSIX, HE CBSI3aHHBIX HETIOCPEICTBEHHO C XUMUEH.

CocraBngomuMu  npeameTa  «XUMHUS»  SBISAIOTCA  0a30Bble  KypChl —
«Oprannueckas xumus» U «OOmass U HeOopraHUYecKas XUMHs», OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHMsI KOTOPBIX SIBJIIFOTCS OCHOBBI 0a30BOIl HAYKH: CUCTEMA
3HAHUU MO0 HEOPTaHMYECKOW XUMHH (C BKIIOUEHUEM 3HAHUM U3 OOIIeH XUMUU) U
OpraHn4YecKon Xxumuu. POpMHUpPOBaHUE JAHHOM CHUCTEMBI 3HAHUM NPU U3YYEHUU
npeaMera 00ecnedYMBaeT BO3MOYKHOCTb PACCMOTPEHHsSI BCEro MHOT0oOpas3us
BEIIECTB HA OCHOBE OOLINX MOHSTUM, 3aKOHOB U TEOPUN XUMHUHU.

CrpykTypa coaepxaHus KypcoB — «Opranumdeckas xumus» U «OOmas u
HEOpraHuyeckas XuUMus» c@opMupoBaHa B MpOrpaMMe IO XMMHUHU Ha OCHOBE
CUCTEMHOTO TIOJXOJa K M3YyYEHHI0 YydyeOHOro marepuaja U OO0yCJIOBIIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUH Ha  ONPEICNIEHHBIX
TEOPETHUYECKUX YpOBHAX. Tak, B Kypce OpPraHMY4EeCKOW XHMHHM BELIECTBA
paccMaTpUBAIOTCSI HA YPOBHE KJIACCHYECKON TEOPUU CTPOCHHUS OpPraHUYEeCKUX
COCIMHEHHUW, a TakkKe Ha YPOBHE CTEPEOXUMHYECKUX M  BJICKTPOHHBIX
OpelCcTaBlICHUd O cTpoeHuu BeulecTB. CBeaeHHs 00 H3y4aeMbIX B Kypce
BEIIECTBaX JAOTCS B Pa3BUTHHM — OT YIJIEBOJOPOAOB A0 CIOXKHBIX OMOJIOTHUYECKU
aKTUBHBIX COEOUHEHHI. B Kypce OpraHmyeckol XUMHH IIOJYYarOT Pa3BUTHE
chopMUpOBaHHBIC HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs NEpBOHAYATLHBIC
MPEICTABICHUS] O XUMUYECKOM CBS3M, KIaCCU(UKALMOHHBIX MPU3HAKaX BEUIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON pEaKIUU.

[Ton HOBBIM yIrJiOM 3peHHs B mpeaMeTe «XuMHus» 0a30BOro YpOBHSA
paccMaTpuBaeTCsl W3YYEHHBIM Ha YPOBHE OCHOBHOTO 0OImero oOpa3oBaHUs
TEOPETUYECKU MaTepuan | (PAKTOJIOTMYECKHME CBEIEHUS O BellecTBaX U
XUMHUYECKOM peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIIas M HeopraHuyeckas
XUMHSD» 00yYaromMMcs TPEAOCTaBIsIETCS BO3MOXKHOCTh OCO3HATh 3HAYCHHE
NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJIOJIOTUYECKUX TO3ULIUH,



riy0ke TOHATh MCTOPUYECKOE W3MEHEHHE (YHKIMM 3TOro 3akoHa — OT
o0o0mIaroriei 10 00BACHAIOMEH 1 MPOTHOZUPYIOLICH.

Envnas cucrema 3HaHMM O BOXKHEWIIHUX BEIIECTBAX, UX COCTABE, CTPOCHHH,
CBOMCTBaX W NMPUMEHEHUM, A TAKKE O XUMHUYECKUX PEAKIMSIX, UX CYIIHOCTU H
3aKOHOMEPHOCTSIX TMpOTeKaHusi JjomnoyiHgercs B Kkypcax 10 u 11 xiaccoB
AJIIEMEHTaMH COJEP)KaHMS, WMEIOIIMMH KYJbTYPOJIOTHYECKAA W MPUKIATHON
XapakTep. OTH 3HAHUS CHOCOOCTBYIOT ITOHMMAHUIO B3aWMOCBSI3U XHMHH C
JPYTUMU HayKaMH, PacKpbIBalOT €€ poJib B IO3HABATENHLHON W MPaKTHYECKOU
NESATEIbHOCTH YEJIOBEKa, CIOCOOCTBYIOT BOCIHUTAHUIO YBAXKEHUS K IIPOIIECCY
TBOpUYECTBa B 00JACTH TEOPUU M MPAKTUYECKUX MPUIOKEHUNU XUMHUU, TTOMOTAIOT
BBIITYCKHUKY OpPHEHTHPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYUMBIX
npobiieMax, CBS3aHHBIX C XUMHEH, KPUTHYECKH OCMBICIUBATH MH(POPMAIUIO U
NPUMEHATh €€ Uil TONOJIHEHWS 3HAHUW, PENIEHUS WHTEIUICKTYaIbHbIX U
HKCIEPUMEHTAIBHBIX UCCIEI0BATENbCKUX 3aa4. B 1enom coaepkanue yueOHOTo
npeaMera  «XUMHS» ~ JAaHHOTO  YPOBHS ~ M3YYEHHS OPUEHTUPOBAHO  Ha
dbopmupoBaHre y OOy4YarOIIMXCI MHPOBO33PEHUYECKOM OCHOBBI ISl MMOHUMAHHUS
¢unocockux uAeH, TaKUX KaK: MaTepUalIbHOE €IWHCTBO HEOPIaHMYECKOrO H
OpPraHUYECKOT0 MHpa, OOYCIOBJIEHHOCTh CBOICTB BELIECTB HX COCTaBOM H
CTPOEHUEM, II03HABAEMOCTb MPUPOJHBIX SIBJICHUH IIyTEM J3KCIEPUMEHTA W
pEelIeHUs] MPOTHUBOPEYMII MEXKIAYy HOBBIMH (DaKTaMM U  TEOPETUUECKUMU
MPEANOChUIKAMH, OCO3HAHUE POJIM XMMHUU B PEUIEHUU 3KOJOTHMYECKUX Npodiiem, a
Takke MpodieM cOepeKeHUsl FHEPreTUYECKUX PECYPCOB, ChIPhS, CO3aHUsI HOBBIX
TEXHOJIOTUH U MaTEPUAJIOB.

B nmane pemeHuss 3agad  BOCIWTAHMS, Pa3BUTUS U COLMAIHM3ALNU
OoOy4JaronMxcss NPUHATbIE MNPOrpaMMOM IO XUMHUU TMOJAXOAbl K OIPEACIICHUIO
COJlEp)KaHUsI M MOCTPOEHUs TNpeIMeTa MpeaycMaTpuBalOT (HOpMUpPOBaAHHE
YHHUBEpPCaJbHBIX Y4YEOHBIX JACHCTBUH, HUMEIOIMX 0a30Bo€ 3HAayYCHHE IS
pa3iMyYHBIX BHJIOB JESATENIBHOCTH: pEUIeHHs NpoOsieM, NOWCKa, aHalu3a H
00paboTku MH(pOpMALK, HEOOXOIUMBIX JJIsl MPUOOPETEHUS OMbITa TPAKTUYECKOM
U HCCIIENOBATENbCKON AESATENbHOCTH, 3aHUMAIOIIEH BaXHOE MECTO B MO3HAHUU
XUMUH.

B mnpaktuke mnpenonaBaHus XHMHUUM Kak Ha YPOBHE OCHOBHOIO OOIIEro
oOpa3oBaHuUs, TaK U Ha YPOBHE CPEIHETO OOIIETO 00pa30BaHUs, TP OMPEICICHUH
COJIEpKaTEeIbHOM XapaKTepUCTUKH 1IeJIed HW3Yy4YeHHs MpeaMeTa HalpaBiIeHHEM
NEePBOCTENEHHOW 3HAYMMOCTU TPAJAUIMOHHO MNpHU3HAETCS (HOPMHUPOBAHUE OCHOB
XUMHUYECKOM HAayKHd KakK 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPaKTUUYECKOU
JEATEIbHOCTH YEJIOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOW KyJbTyphl. C
METOJMYECKOW TOYKM 3PEHUS] TAKOM MOAXOJ K ONPEACICHHUIO LIEJEHd W3y4YEeHUs
MpeIMETA SBJISIETCS BIIOJIHE ONPABAAHHBIM.



CorynacHO JaHHOW TOYKE 3pPEHUS TJIABHBIMHU IEISIMU W3Y4YEHUS MpeaMeTa
«Xumusi» Ha 6a3oBoM ypoBHe (10 —11 kJ1.) SABISIOTCS:

e (dopMHpOBaHWE CHCTEMBl XHMHYECKHX 3HAaHUW KaKk BaKHEHIIeH
COCTaBJIIIOLIEH €CTECTBEHHO-HAYYHOW KapTUHBI MUpPa, B OCHOBE KOTOpPOH
JeKaT KIIFOYEBBIC TOHATHS, (PyHIaMEHTAIBHBIC 3aKOHBI U TCOPUU XUMUH,
OCBOGHHE SI3bIKAa HAYKH, YCBOCHHE WM TMOHUMAHHE CYIIHOCTH JOCTYITHBIX
0000IIECHNIT MHPOBO33PEHUECKOTO XapaKTepa, O3HAKOMIICHHE C HCTOPHUEH
WX Pa3BUTHS U CTAHOBJICHUSI,

e (opMHpoOBaHHE U Pa3BUTHE MPEACTABICHUIN O HAYYHBIX METOAAX MMO3HAHUS
BCIIECTB M XUMHUYECKUX pEaKIHi, HEOOXOAMMBIX [JIi TMPUOOpETEeHUs
YMECHHI OpPUEHTHUPOBATHCS B MHPE BEIIECTB M XHUMHUYECKHUX SIBICHUH,
UMEIOIIHUX MECTO B MPUPOJIE, B TPAKTUUECKON U TTOBCEAHEBHOM KU3HU;

e pa3BUTHE YMEHUH U CIIOCOOOB EATEIHHOCTH, CBSI3aHHBIX C HAOIIOJACHUEM U
OOBSICHEHHEM XUMHUYECKOTO OSKCIEPUMEHTa, COOJIOICHUEM  TIPaBHI
0e30MmacHOro o0paIieHus ¢ BEIIeCTBAMH.

Hapsigy ¢ aTum, conep:kaTelibHasi XapaKTepUCTUKA LeNiel U 3a7a4 U3ydeHUs
IpeaMeTa B IporpamMme 1Mo XUMHUHM YyTOYHEHA U CKOPPEKTUPOBaHA B COOTBETCTBUU
C HOBBIMHU NPHUOPHUTETAMHU B CHUCTEME CpeaHero odmiero oopasoBanus. CerogHs B
NpErnoJAaBaHUM XUMUU B OOJbIIed CTeNmeHH OTHATCA  MPEeArnoYTeHHE
MPAKTUYECKOM KOMIIOHEHTE COJEp>KaHUs OOYy4YEHUs, OPUEHTUPOBAHHOW Ha
MOJITOTOBKY BBIMYCKHUKA 00IIE00pa30BaTEIbHON OpraHU3alliy, BJIJCIONIET0 HE
HA0OpOM 3HAHUW, a (PYHKIMOHAIBHOW TPAaMOTHOCTBIO, TO €CTh crocobamMu u
YMEHUSMH aKTUBHOTO TIOJIYYCHHS 3HAHUN M NMPUMCEHEHHUS MX B PEATbHOU >KU3HU
JUTSL PEIICHUS TPAKTUUECKHX 3a7ad.

B cBf3M C ATUM TpU U3YYEHUH TpeaMeTra «XHUMHsS» JIOMUHHUPYIOIIEe
3HauEHUE MPUOOPETAIOT TAKKUE LIETU U 33]]a4H, KaK:

amanraiusi 00yJaromMxcsi K yCIOBUSIM TWHAMUYHO PA3BHBAIOIIETOCS MUPA,
dbopMupoBaHHEe  WHTEIUICKTYyaqbHO  Pa3BUTOM  JUYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOATEILHOMY MPUHSATHIO TPAMOTHBIX
pEIICHU B KOHKPETHBIX KM3HEHHBIX CUTYAIUsX, CB3aHHBIX C BEIIECTBAMHU M HX
IPUMEHEHUEM;

dopmupoBaHre 'y OOy4aromuxcs KJIFOYEBBIX HABBIKOB  (KITFOUEBBIX
KOMIICTCHIINI), WMEIONINX YHHUBEPCATbHOE 3HAUEHUE I pPa3jNYHBIX BHIOB
NeATEITLHOCTH: PEIICHHs MpoOJeM, MOoMcKa, aHamu3a U 00padOTKu MHQPOpPMAIIUH,
HEOOXOMUMBIX IS TIPUOOPETEHUS OMbITa JSATEIBHOCTH, KOTOpas 3aHUMaeT
BOXHOE MECTO B TIO3HAHMM XWMHH, a TakXkKe I OIEHKH C TO3UIUi
DKOJIOTUYECKON O€30MacHOCTH XapakTepa BIUSHUS BEIIECTB M XHUMHUYECKUX
MPOIIECCOB HAa OPTaHU3M YEJIOBEKa M MPUPOAHYIO CPEY;



pa3BUTHE TO3HABATEIHLHBIX HHTEPECOB, MHTEIIEKTYATbHBIX U TBOPUYECKHUX
CIOCOOHOCTEHM 00YyJaroIIMXCs: CIIOCOOHOCTH CaMOCTOSTENBHO TPUOOpETaTh HOBBIE
3HAHMS 110 XUMHUH B COOTBETCTBUU C JKU3HEHHBIMH TTOTPEOHOCTSIMH, UCIIOJIB30BATh
COBpEMEHHbIE MH(POPMALIMOHHBIE TEXHOJOTUHU JIJISl MOMCKA M aHajdu3a y4eOHOU U
HAy4YHO-TIOMYJISIPHOM MH(POPMAIIUK XUMUYECKOTO COJIEP KAHMUS;

dbopMHUpOBaHUE U PA3BUTHE Y 00YUAIONTUXCS ACCOIMATHBHOTO M JIOTHYECKOTO
MBIIIICHUS, HAOI0AaTeIbHOCTH, COOPAHHOCTH, aKKyPaTHOCTH, KOTOPBIE OCOOECHHO
HEOOXOJUMBbI, B YAaCTHOCTH, MPU IUIAHUPOBAHWU U MPOBEJECHUU XHMHUYECKOTO
HKCIIEPUMEHTA;

BOCIIUTAaHUWE Yy oOOydarommxcss YOEXKIEHHOCTH B T'yMaHUCTHYECKOM
HAIPaBJICHHOCTH XWMHH, €€ BAaXHOW POJM B PEIICHUH TIIOOAIBHBIX IMPOOJIeM
PaIMOHAIBHOTO MPUPOIOTIONB30BAHMS, TIOTIOJTHEHUSI SHEPTETUUECKUX PECYPCOB U
COXpaHEHUs] TPUPOJHOIO PABHOBECHS, OCO3HAHHUS HEOOXOJIUMOCTH OEper HOTro
OTHONIEHUS K TPHUPOJEC U CBOEMY 3J0POBBIO, a TakKe MPHUOOPETEHUs OIbITa
WCITOJIb30BAHUS TIOMYYEHHBIX 3HAHWWA IS TPUHSTHS TPAMOTHBIX PEIICHUNA B
CUTYaIHsIX, CBI3aHHBIX C XUMUYCCKUMU SBJICHUSMH.

B yueOHOM mIaHe cpenHero oOImero oOpa3oBaHUsI TPEAMET «XHUMHUI»
0a30BOT0 YPOBHSI BXOJUT B COCTaB MpeaMeTHOM obOnacTu «EcTecTBeHHO-Hay4YHbIE
PEIMETBD.

OO11ee Yncao 4acoB, OTBEAEHHBIX JIJISl U3YUEHUSI XUMUHU, Ha 0a30BOM YPOBHE
cpeaHero oobmiero oopaszoBanusi, cocrapisieT 68 yacos: B 10 kiacce — 34 yaca (1
gac B Heento), B 11 kmacce — 34 yaca (1 gac B Hefenio).



COAEPXKXAHUE OBYUEHUA
10 KITACC
OPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHMYeCKOM XUMHMHU

[IpeameT opraHnyeckoi XUMHH: €€ BOSHUKHOBEHUE, Pa3BUTUE U 3HAUCHHUE B
NOJIYy4YEHUM HOBBIX BEIIECTB M MaTepuanoB. Teopusi CTpPOEHUsS OpPraHUYECKUX
coequHeHnit A. M. BytnepoBa, €€ ocHOBHbIE 110JI05KeHUsA. CTPYKTYypHBIE (OPMYJIbI
OpraHMYeCKMX BemecTB. [omomnorus, u30Mepusi. XUMHUYECKas CBSI3b B
OpPraHUYECKUX COEIUHEHUSAX — OJUHAPHBIEC U KPATHBIE CBSI3U.

[IpencraBnenne o Ki1accupuKauu opraHuyeckux BemniecTB. HoMeHkmarypa
OpPraHMYECKUX COEAMHEHUN (cucTeMaTudecKas) W TPUBHAJIBHBIE Ha3BaHMS
BKHEUIIUX MPEIACTABUTENEHN KIAaCCOB OPraHUYECKHUX BEILECTB.

OKCIEPUMEHTAIBHBIE METOAbl HM3YYEHMsI BEIIECTB M HUX IPEBPALLCHHMN:
O3HAKOMJIEHHME C O00pa3uaMy OpraHWYeCKHX BEIIECTB M MaTepualaMd Ha HUX
OCHOBE, MOJEIMPOBAHUE MOJIEKYJ OPraHUYECKUX BEIIECTB, HAOJIOJCHHE W
ONMCAHME JEMOHCTPALMOHHBIX OIBITOB IO IIPEBPAILIECHUIO OPTaHUYECKHUX BEILECTB
IIpU HarpeBaHuu (IJI1aBJIeHHe, OOYTJIMBAaHUE U TOPEHUE).

Yriaesogopoasl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHHW pAA. MertaH u 3TaH —
NPOCTEUIINE NPEICTABUTENN aJIKaHOB: (PU3MYECKHME MU XUMHUYECKHME CBOICTBa
(peakuuy 3aMellleHuss W TOPEHHUs), HAXOXKACHWE B IMPHUPOJAE, IOIyYCHHE WU
IIPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJOTUYECKUNA psll. DTHIEH U TPOIUJIEH —
pPOCTEUIINE NPEICTABUTENN QJIKEHOB: (PU3MUYECKHME MU XUMHUYECKHE CBOICTBa
(peakuuMy THAPUPOBAHUS, TaJOTCHUPOBAHUS, TUApATAllUM, OKHUCIEHUS U
NOJINMEPU3ALINH ), TOJTYYEHUE U IPUMEHEHHE.

Ankanuensl: Oytaauen-1,3 u metwiOytanueH-1,3: cTpoeHue, BaKHEWIINE
XUMUYECKUE CBOMCTBa (peakuusi moiaumepusanuu). [lomydeHne CHHTETHYECKOTO
Kay4dyKa U pEe3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTHUECKUN psifl. AlleTUIeH
— TpPOCTEHIINNA TNpEeACTaBUTENb AJIKHHOB: COCTaB, CTPOEHHUE, (U3HUECKUE U
XUMUYECKHE CBOMCTBA (peaklMH TMAPUPOBAHUS, raJOr€HUPOBAHUS, TUAPATALIAH,
rOpeHus), MOJy4YeHue U TPUMEHEHHE.

Apenbl. benzon: cocrtaB, cTpoeHue, QpU3NYECKHEe U XMMHUYECKHME CBOMCTBA
(peakiuu raJjoreHMpOBaHMSI U HUTPOBAHUS), MTOJYUEHUE U NPUMEHEHHE. Tomyon:
cocmae,  cmpoeHue,  Quauyeckue U  XuUMuyeckue  ceoucmea  (peaxyuu
2aN02EHUPOBAHUA U HUMPOBAHUS), NOAYYeHue u npumeHerue. TOKCUYHOCTb



apeHoB. ['eHeTMueckass CBsSI3b MEXIYy YIJIEBOJOPOAAMH, MNPHUHAMICKAIIUMH K
pa3IMYHBIM KJIACCAM.

[IpuponHble MCTOYHMKH YIJIEBOAOPOAOB. IIpupomHblii ra3 W NOMYTHBIE
HedTanble Ta3bl. Hedth u e€ mpoucxoxnenue. CrnocoObl nepepadOoTKu HEPTH:
NEPErOHKa, KPEKUHT (TePMUYECKUN, KaTaluTUYeCKuil), mupoius. [IpomykTbr
nepepaboTku He(TH, UX MPUMEHEHHE B MPOMBIIIIEHHOCTH U B ObITy. KameHHBIH
yroJib U IPOAYKTHI €T0 MepepadoTKH.

OKCIEpUMEHTAIbHBIE METOJbl HM3YyYEHHUS BEUIECTB W HMX NPEBpALICHUN:
O3HAKOMJIEHHME C oOoOpa3lamMu IlacTMacCc, KaydyKOB M PE3UHBI, KOJUIEKIIUH
«Heptp» u  «VYromp», MOACIUPOBAHUE  MOJIEKYJT  YIJIEBOJAOPOJIOB U
raJOr€HONPOU3BOHBIX, TPOBEACHUE NPAKTUYECKON PabOThI: MOIYYEHUE ITHIICHA
Y U3y4YEHHE €TO CBOWCTB.

PacuérHrie 3anaun.

Bbruncnenuss mo ypaBHEHHIO XMMHMUYECKOM peakuuu (Maccel, 00bEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM MPOJYKTa PEAKIMH MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WIIK TPOJYKTOB PEAKIIUN).

Kucaopoacoaepxaime opranueckue coeJUHEHNS

[IpenenbHbIE OAHOATOMHBIE CHOUPTBHL.. MeETaHON M 3TaHOJ: CTPOCHHUE,
¢usznyeckue U XHWMUYECKHME CBOMCTBA (pEaKIMM C aKTUBHBIMH MeETaJllaMH,
rajJjior€HOBOJIOPOJaMH, TOpPEHHUE), NpUMeHeHue. BoaopoaHble CBSA3M MEXAY
MOJIEKYJIaMU CIIUPTOB. /[elicTBHE METaHOJa U 3TaHOJa Ha OPraHU3M YeJIOBEKa.

MHOroaToMHbl€  CHOUPTBL. OTWICHIJUKOIb W  TJILEPUH: CTPOCHHUE,
¢usznyeckne W XUMHUYECKHE CBOMCTBa (B3aMMOJEHCTBUE CO HIEIIOYHBIMU
MeTaJlJlJaMHi, KaueCTBEHHasl peaklMsi Ha MHOrOaTOMHbIe cnupthl). JleiicTBue Ha
opraHu3M yenoBeka. [[pumeHenune rauuepruHa U 3TUIICHTJIMKOJIA.

deHoM: CTpOCHUE MOJEKYJbl, (U3UYECKHE W XHUMHUYECKHE CBOMCTBA.
Toxcuunocth penona. [Ipumenenue gpenomna.

Anpperunpl U kemouvl. DOpMANBIAETHI, ALETAIBACIHA:  CTPOEHUE,
bu3nueckue U XUMHYECKHE CBOMCTBA (pEaKIUU OKHUCIIEHUS M BOCCTAHOBJICHUS,
KaueCTBEHHbIE PEAKIIMH ), IOJYyUYEHUE U TPUMEHEHUE.

OAHOOCHOBHBIE TpeJeNbHble KApOOHOBBIE KHUCIOTHL. MypaBbHHAs W
YKCYCHasl KHCIIOTBI: CTpO€HHE, (PU3HUECKUe U XMMHUYECKHE CBOMCTBA (CBOMCTBA,
o0miue Uil Kjacca KUCIOT, PEaKIys 3Tepu(pUKaluu), MOJIyYeHUe U IPUMEHEHHE.
CreapuHoOBasi U OJICMHOBAsl KUCIOTHl KaK MPEICTABUTENIM BBICIIMX KapOOHOBBIX
KHUCIJIOT. Mblla Kak COJIM BBICIIMX KapOOHOBBIX KUCIIOT, KX MOIOLIEE ACHCTBHE.

Crnoxuble 3(QUpbl Kak MPOU3BOJAHBIE KAapOOHOBBIX KHUCJIOT. ['maponus
coxHBIX 2hupoB. XKupsel. 'naponus xupos. [Ipumenenune xupos. buonornueckas
POJIb KUPOB.




YrneBonmpl:  cocTtaB, KjacCU(UKAIUS ~ yriaeBOAOB  (MOHO-, JHU- U
nosucaxapuabl). [moko3a — mpocTelmmii MOHOCaxapui: OCOOEHHOCTH CTPOSHUS
MOJIEKYJbI, (U3WYECKHEe U XHMHYECKHE CBOWCTBa (B3aUMOJEHCTBUE C
rugpokcuaom meau(ll), okuciaeHre amMmuadHbIM pacTBOpoM okcuaa cepeopa(l),
BOCCTaHOBJICHHE, OpPOKEHME TJIIOKO3bl), HAXOXKICHUE B IMPHUPOJIE, MPUMEHEHUE,
ononornyeckas poiib. PotocuHre3. pyKTo3a KaK H30MEP IITHOKO3BI.

Kpaxman u menniono3a Kak npupoaHbie monuMepsl. CTpoeHHe Kpaxmala U
neunono3bl. Pu3nueckue M XUMHUYECKHE CBOMCTBAa Kpaxmana (THAPOJIH3,
KaueCTBEHHAs PEaKIUs C HOJIOM).

DKCIEepUMEHTANIbHBIE METOJbl HW3YYEHHUsS] BEIIECTB U HUX MPEBpaIlCHU:
npoBeJcHUE, HAOMIOJEHNE W OIMUCAaHUE JEMOHCTPAIIMOHHBIX OIBITOB: TOPEHHE
CIMPTOB, KAaY€CTBEHHBIE PEAKIMU OJHOATOMHBIX CIHPTOB (OKUCICHHME STaHOJa
okcugom Meau(ll)), MHOroaTOMHBIX CHUPTOB (B3aMMOJIEHCTBHUE TIIUIIEPUHA C
ruapokcuom menu(ll)), anpaernnoB (OKUCIeHNE aMMHAYHBIM PacTBOPOM OKCHJIA
cepeopa(l) u ruapokcugom wmenu(ll), B3aummoneicTBHe kpaxmana C HOJOM),
MPOBEJCHUE MPAKTUIECKON pabOTHI: CBOMCTBA pacCTBOpPA YKCYCHOM KHCIIOTHI.

Pacuérnblie 3anaun.

Boluncienuss 1mo ypaBHEHHMIO XHWMHUYECKOW peakiuu (Macchl, 00BEMA,
KOJIMYECTBA MCXOJIHOTO BEIIECTBA MJIM MPOJIYKTa PEaKIMU MO M3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 MCXOHBIX BEIIECTB WM MIPOAYKTOB PEAKITHH).

A3oTconepKale OpraHu4eckiue COeTMHEHNS.

AMMHOKHCIIOTHI KaKk amM(pOTEepHbIE OpraHuyYeckue coeauHeHus. duzndeckue
U XUMUYECKHE CBOWCTBA aMUHOKHUCIIOT (Ha MpuMepe TiMiuHA). bronornyeckoe
3HauYE€HUE aMUHOKHCIIOT. [lenTumbl.

benku kak mpupoAHBIE BBICOKOMOJEKYISpHBIE coenuHeHus. [lepBuunas,
BTOpPMYHAs M TPETHUYHAS CTPYKTypa OenkoB. XHMHYECKHUE CBOWCTBA OEJKOB:
THIPOJIN3, ICHATYpAIHs], KAYECTBEHHBIC PEAKIINKN Ha OCJIKU.

OKCHepUMEHTAIbHBIE METOJbl HM3YYEHHs] BEIIECTB W WX IPEBPAIICHUI:
HaOII0/ICHNE W ONMCAHUE IEMOHCTPAIIMOHHBIX OMBITOB: JIEHATYpaIus OCIKOB MPH
HarpeBaHUH, [IBETHHIC PEaKIIUN OEITKOB.

BbicoKkoMoJIeKyIsIpHBIE COeTUHEHUSI

OCHOBHBIC TOHATUS XUMHUU BBICOKOMOJICKYJISIPHBIX COCIMHEHHI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTEMEHb MOJUMEPHU3ALUU, CPEAHSIS MOJICKYJIIpHas
macca. OCHOBHBIE METOABl CHHTE3a BBICOKOMOJEKYISPHBIX COCIWHEHUN —
TOJTUMEPH3AITHS U TTOJIMKOHICHCAIIHS.

OKCHepUMEHTAIbHBIE METOAbl HM3YyYCHHsI BEIIECTB M WX IPEBPAIICHUIA:
O3HAKOMJICHUE C 00pa3liaMy MPUPOHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4qyKOB.

MexnpeaMeTHble CBA3H.



Peanusanunst MEeXIpEeIMETHBIX CBA3EH NPU U3YYEHUH OPTaHUYECKON XMMHU B
10 kmacce OCYIIECTBISICTCS 4Yepe3 HCIOIb30BAaHUE KaK OOIIUX eCTeCTBEHHO-
HAYYHBIX TOHATHUN, TaK W TOHATUMU, SBISIOUIMXCA CHCTEMHBIMU JUISI OTACIBHBIX
MPEIMETOB €CTECTBEHHO-HAYYHOTO LIUKIIA.

OO11e ecTeCTBEHHO-HAYUYHbIE MMOHATHUS: SIBJICHNE, HAYYHBIN (DaKT, TUNoTEe3a,
3aKOH, TEOpHs, aHaJu3, CUHTE3, Kiaccu(uKaius, MepruoJuIHOCTh, HAaOII0/ICHNUE,
U3MEpEHHE, IKCIIEPUMEHT, MOJICTHPOBAHHE.

®duzuka: wmaTepus, OHEpPrus, Macca, aToM, OJJIEKTPOH, MOJIEKYyJa,
HPHEPreTUYECKU ypOBEHb, BEIIECTBO, TENO, OOBEM, arperaTHoe COCTOSHUE
BEIECTBA, (DU3NUECKUE BETUUNHBI U €UHUIIBI UX U3MEPEHUS.

buonorus: kimerka, opranm3Mm, Omochepa, oOMEH BEIIECTB B OpTaHHU3ME,
dboTtocuHTE3, OHMOJIOTMYECKH AaKTUBHbIE BellecTBa (O€NKH, YTJIEBOIBI, >KUPHI,
bepMeHTHI).

['eorpadusi: MuUHEpabl, TOPHBIE OPOJIbI, MOJE3HBIE UCKOMAaeMbl€, TOILUIMBO,
peCypchl.

TexHomorus: MNHINEBBIE MPOAYKTHl, OCHOBBI PAllMOHAIBFHOTO THTAHUS,
MOIOIINE CPEJCTBA, JIEKAPCTBEHHBIC M KOCMETHYECKHE MpenapaThl, MaTepraIbl U3
UCKYCCTBEHHBIX U CHHTETHUECKHUX BOJIOKOH.

11 KVIACC
OBIIAA 1 HEOPTAHUYECKASA XUMUA

Teopernyeckue OCHOBbI XUMHHU

XuMUYECKHl 3naeMeHT. AToM. Sapo artoma, H30TONbL. JIEKTPOHHAS
000J10YKa. DHEPreTHYeCKUe ypOBHH, MOJYPOBHU. ATOMHBIC opOuTau, S-, p-, d-
anemMeHThl. OCOOCHHOCTH pacrpe/esieHus AJIEKTPOHOB MO OpOUTaIsIM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPHOIOB. INEKTPOHHASI KOH(PUTYpAIUs aTOMOB.

[lepunonnueckuit 3akoH U Ilepronnueckas cucreMa XMMUYECKUX JJIEMEHTOB
. . MenneneeBa. CBsi3b NMEpUOIUYECKOTO 3aKOHA U I[leproamyeckoil cucTeMbl
xuMuueckux snemMeHtoB J[. M. MenneneeBa ¢ COBpEMEHHOM TEOPUEH CTPOEHUS
aTOMOB. 3aKOHOMEPHOCTA M3MEHEHUS CBOWCTB XHMHUYECKHUX DJIEMEHTOB U
o0pa3yeMbIX MMM TPOCTHIX M CIIO)KHBIX BEIECTB IO TPYIIaM H TEPUOaM.
3HaYeHue NepUOANYECKOrO 3aKOHA B pPa3BUTHH HAYKHU.

Crpoenue BemiecTBa. XUMHYECKash CBs3b. BHAbl XHMHUYECKON CBSI3U
(KoBaJIeHTHasl HEMOJISIpHAsT W TOJISIpHAsi, MOHHAsS, MeTajuindeckas). MexaHu3Mbl
oOpa3oBaHUs KOBAJEHTHOM XUMHUYECKOW CBs3M (OOMEHHBIM U  JOHOPHO-
akienTopHblil). BomopoaHas cBs3b. BaneHTHOCTh. DIEKTPOOTPUIATEIBLHOCTD.
Crenenb okuciieHus. IOHbI: KATUOHBI U AHUOHBI.



BemectBa MOJEKYJISPHOTO UM HEMOJICKYJSIPHOTO  CTPOEHUS.  3aKOH
MOCTOSTHCTBA COCTaBa BEIECTBA. THUIMbI KPUCTANIMUYECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BEILIECTB OT TUIIA KPUCTAJUIMYECKON PEIIETKH.

[lonaTne O aucnepcHbIX cucremax. VICTUHHBIE M KOJUIOWJIHBIE PACTBOPHI.
MaccoBast 10Ji1 BEIIECTBA B pACTBOPE.

Knaccudukanus HEOPraHUYECKUX COECIMHEHU M. Howmenknarypa
HEOPraHUYECKHX BEIIECTB. ['eHeTudeckass CBA3b HEOPraHWYECKUX BEIIECTB,
MPUHAJICKANIUX K Pa3JIMYHBIM KJIacCaM.

Xumuueckass — peakuusd. Krmaccupukanmss XUMHUECKMX — peakiuil B
HEOPTaHUYECKOM M OpPraHWYECKOW XMMHH. 3aKOH COXPAaHEHUs MAacCChl BEIIECTB,
3aKOH COXPAHEHUS U MPEBPAILCHUS SHEPTUU NTPU XUMUUYECKUX PEAKIIUSIX.

CKkopocTh peakiuuu, e€ 3aBUCUMOCTh OT pa3nuyHbIX (pakTopoB. OOpaTHMbIe
peakuuu. XuUMHYEeCKOe paBHOBecHe. DakTopbl, BIUSIONIME HA COCTOSHHE
xumudeckoro pasHosecus. [Ipunnun Jle [larense.

DnekTpoiuTuueckas nuccounanus. CuiabHbIE U cladbie IeKTpoauThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KHUCIAs, HEUTPpAJIbHAs, IIEIIOYHAS.

OKUCIUTENBHO-BOCCTAHOBUTEIBHBIC PEAKIINH.

OKCIIEpUMEHTAIbHBIE METOJbl H3y4YEHHsS BEIIECTB M HX MPEBPALICHUN:
neMoHcTpanus Tabmun «[lepuonnueckas cucremMa XxuMuueckux sneMeHToB /. .
MeHnneneeBay, U3ydeHUE MoOJIeNIed KPUCTAUIMYECKUX PEHIETOK, HaONIoJACHUE U
OMHUCaHUE JEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (pa3iioKeHUE MEPOKCUIA
BOJIOPOJIa B MPUCYTCTBUU KaTaau3aTopa, OMPEIEICHUE CPEAbl PACTBOPOB BEIIECTB
C TOMONIBI0 YHHBEPCAIBHOTO HWHIUKATOPA, pEaKIUu HOHHOTO oOMeHa),
MIPOBENICHUE TIPAKTUYECKOIN paboThl «BiausHue pa3nuyHbIX (PaKTOPOB HA CKOPOCTh
XAMHUYECKOMN pEaKIum.

Pacuérnblie 3anaun.

Pacuétel 10 ypaBHEHMSIM XUMHUYECKMX pEakIuid, B TOM YHCIE
TEPMOXUMHUYECKUE PACUETHI, PACUETHI C HUCIIOIb30BAHUEM IOHATHUS «MACCOBAas
JIOJIS1 BELLIECTBAY.

Heoprannuyeckasi xummus

Hemeramnel. Ilonoxxkenue HemetaiioB B llepuoguueckor  cucreme
xuMuueckux sjeMeHToB J[. M. MenneneeBa u 0COOCHHOCTH CTPOEHHS aTOMOB.
@u3nyecKue CBOWCTBA HEMETAUIOB. AJUIOTPONUS HEMETAIOB (HA MpuMepe
KHUCJIOpOo/a, cephl, hochopa u yriepoa).

XUMUYECKHE CBOMCTBA BaKHEUIIIMX HEMETAUIOB (TaJoreHOB, CEPhl, a30Ta,
docdhopa, yrmepoma U KpeMHHS) M UX  COCOWHEHUN  (OKCHIOB,
KHUCJIOPOACOIEPAKAITUX KUCIOT, BOAOPOJAHBIX COCAMHEHUN).

[IprumeHeHne BaXXHEUIINX HEMETAIUIOB U UX COEUHECHUMN.



Merannel. Ilonoxenne meramnos B [leproanueckoi cucreMe XMMHUYECKUX
anemenToB [I. . MengeneeBa. OCOOEHHOCTH CTPOEHUS 3JEKTPOHHBIX 000JIO0YEK
aToMOB MeTayuioB. OO0mue gusnyueckne cBorcTBa MeTauioB. CIuiaBel METaJUIOB.
DIEKTPOXUMHUYECKUI P HAMIPSKEHU METAIIIOB.

XUMHUYECKHE CBOMCTBA BAKHEUIIMX METAUIOB (HATPHUM, KalWM, KaJIbIUH,
MarHui, allfOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCAMHEHUHN.

OOmue cnocoObl momyuyeHus: MetasioB. [IpumeHeHne MeTamuioB B OBITY H
TEXHHUKE.

OKCINEpUMEHTAIbHBIE METOJIBl HM3YyYEHUS BEUIECTB M HMX IPEBPALICHUN:
U3y4YeHUE KOJUICKIMH «MeTayuibl U CIUIaBbl», 00pa3lOB HEMETAIUIOB, pELICHUE
AKCIIEPUMEHTATILHBIX 3aj7ad, HAOJIOJEHWE W OIHMCAHWE JIEMOHCTPAIlMOHHBIX U
7a00pATOPHBIX OMBITOB (B3aMMOJACIHCTBHE TUIPOKCHA ATIOMUHUS C PacTBOpaMu
KHUCJIOT U IeJI0Yei, KaYeCTBEHHBIE PEAKI[MU HA KATHOHBI METAJIIIOB).

Pacuérnbie 3agaun.

Pacuétbl mMaccel BelllecTBa MU 00bEMA ra3oB MO M3BECTHOMY KOJMYECTBY
BEILIECTBA, Macce Wi O0OBEMY OJHOTO M3 YUYaCTBYIOUIMX B PEAKIMU BEIIECTB,
pacu€rbl Macchl (00BEMA, KOJIMYECTBA BEUIECTBA) MPOAYKTOB PEAKIIMH, €CIIU OJHO
Y3 BEILIECTB UMEECT IPUMECH.

XuMHA ¥ KU3Hb

Ponp xuMun B 00€CIEUEHUM SKOJOTUYECKOM, YHEPTreTUUECKON U MHUILEBOU
0€30MacHOCTH, Pa3BUTUM MEAUIMHBL. [lOHATHE O HAyYHBIX METOJAX IO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIU.

[IpencraBnenuss 00 OOMMX HAyYHBIX MPUHIHUIAX POMBIILIECHHOTO
MOJTYYEHHUS BAXKHEUIIINX BEILIECTB.

UenoBek B MHpPE BEHIECTB M MaTEpPUANIOB: BAXHEUIINE CTPOUTEIIBHBIC
MaTepuasabl, KOHCTPYKIIMOHHBIE MAaTEpHajbl, KpPAaCKH, CTEKJIO, KEpaMHKa,
MaTepuaibl JJsl 3JIEKTPOHUKH, HAaHOMAaTEpHUasbl, OPraHUYECKUE M MHUHEPAJIbHbIC
ynoOpeHus.

XUMHST U 3I0pOBBE YEIIOBEKA: MPAaBWUJIAa HCIOJb30BAHUSA JIEKAPCTBEHHBIX
npenapaToB, MpaBuia OE30MAaCHOTO UCIOIL30BaHUs MpenapaToB OBITOBOM XHUMUU
B MOBCEIHEBHOW JKU3HMU.

MexnpeaMeTHbIe CBA3H.

Peanuzammsi  MEXNpeaMEeTHBIX  CBA3eH Tpu  WU3ydyeHUH oOmed u
HEOpPraHU4eCcKol XuMuM B 11 Kjacce OoCylecTBISIETCA YEPE3 MCIOIb30BAHUE KaK
OOIIUX E€CTECTBEHHO-HAYYHBIX TOHSATUH, TakKk W TIOHSATUM, SBIISIOLIUXCS
CUCTEMHBIMU JIJI1 OTAEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO [UKJIA.

OOmue ecTeCTBEHHO-HAYYHBIC MOHSTHS: HAY4YHBIM (DAaKT, TUMOTE3a, 3aKOH,
TEOpWsl, aHalu3, CHHTE3, KilacCU(UKAIMs, TEePUOANIYHOCTh, HAOIIOICHHE,
AKCIIEPUMEHT, MOJICJINPOBAHNE, U3MEPEHUE, SABJICHHUE.



du3uka: MaTepusi, FHEPTHsl, Macca, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, HOH,
M30TOIl, paIMOAKTUBHOCTh, MOJIEKYJIA, SHEPIrETUYECKUI YPOBEHb, BEUIECTBO, TEJO,
00BEM, arperaTHOE COCTOSIHHE BEIIECTBA, (PUM3NYECKUE BEIMYUHBI U €IUHUIIBI WX
U3MEPEHUS, CKOPOCTb.

buonorus: kieTka, opraHu3M, JKOcHCTema, Ouocdepa, Makpo- U
MHUKPOAJIEMEHTHI, BATAMUHBI, 0OMEH BEIIECTB B OpTraHU3ME.

['eorpadusi: MuUHEpABI, TOPHBIC TOPOJIBI, TIOJIC3HBIC HCKOTIAeMbIE, TOTLIMBO,
peCypcHl.

TexHonorus: XUMUYECKasi MPOMBIIUIEHHOCTh, METAJLTYPrUsi, TPOU3BOJICTBO
CTPOUTENIBHBIX MATEPUANIOB, CEIbCKOXO35MCTBEHHOE NPOU3BOJCTBO, IHILEBAsS
MPOMBINIUICHHOCTh,  (papMameBTHYECKasi  MPOMBINIJICHHOCTh,  TMPOU3BOJICTBO
KOCMETHYECKHX TMpenapaToB, MPOU3BOJACTBO KOHCTPYKIMOHHBIX MAaTEpHAJIOB,
ANEKTPOHHAS MPOMBIIUIEHHOCTh, HAHOTEXHOJIOTHH.

[INTAHAPYEMBIE PE3VJIBTATBI OCBOEHHMSA ITPOI'PAMMBI 110 XUMKWHU
HA BA30BOM YPOBHE CPEJAHEI'O OBIIETI'O OBPA3OBAHNA

JIMYHOCTHBIE PE3YJIbTATbBI

®I'OC COO ycranaBnmuBaeT TpeOOBaHUA K pPE3yJbTaTaM OCBOCHUS
OoOy4aromuMHUCs TporpaMM CpeaHero ooOImero o0pa3oBaHUsl (JIUYHOCTHBIM,
METalpeIMETHBIM W TOpeIMETHbIM). HayyHo-mMeToauyecko OCHOBOM s
pa3pabOTKH TJIAHUPYEMBIX PE3yJbTaTOB OCBOEHHUS MPOrpPaMM CPEIHEro OOIIEro
o0pa30BaHUsl SIBISAETCS CUCTEMHO-AESITEIbHOCTHBIHN MOAXOI.

B cooTBeTCTBHH € CHCTEMHO-AEATEIBHOCTHBIM IOAXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3YyJIbTATOB OCBOCHMS NpeIMeTa «XHUMHS» Ha YPOBHE CPEIHErO
o0111ero oOpa3oBaHusl BbIJEIEHBI CICIYIOIINE COCTABISIONINE:

OCO3HAHHE OOYYaIOIUMHUCS POCCUHUCKONW TPAKIAHCKOW HIACHTUYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEIBHOCTH U CAMOOTIPEEIEHUIO;

HaJIM41E MOTUBAIMK K O0YyUECHHUIO;

LEJIeHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHUN JUYHOCTU HAa OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPaJAHULIMI 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh M CHOCOOHOCTH OOYyYaroluXcsi PYKOBOJACTBOBAaTHCS B CBOEH
JEATEIbHOCTH LEHHOCTHO-CMBICJIOBBIMH YCTAHOBKAaMH, MPUCYIIMMH LETOCTHOU
CUCTEME XUMHUYECKOTO 00pa30BaHUs;

HaJIM4MEe MPABOCO3HAHUS HKOJIOTHYECKON KYJIbTYpbl U CIOCOOHOCTH CTAaBUTh
LEIN U CTPOUTH KU3HEHHBIC MJIAHBI.

JInyHOCTHBIE pe3yJbTaThl OCBOCHUS MpeaMeTra «XHUMUs» JOCTUTAIOTCA B
eIMHCTBE Y4YeOHOM ¥ BOCHUTATEIbHOW [EATEIBHOCTH B COOTBETCTBHM C
I'YMaHUCTUYECKUMHU, COIMOKYJIBTYPHBIMU, TYXOBHO-HPABCTBEHHBIMU 1IEHHOCTSIMU



U WaealaMd POCCHUUCKOTO TPaKTAHCKOTO OOIECTBa, MPUHSTHIMA B OOIIECTBE
HOpMAaMU W TpaBWIAMH  TOBEJEHHUS, CIOCOOCTBYIOIIMMHU  MpoOIEccaM
CaMOITO3HAHUS, CAMOPA3BUTHUSI W HPABCTBEHHOTO CTAHOBIICHUS JIMYHOCTH
oOydJarommxcs.

JIMYHOCTHBIE pe3yJIbTaThl OCBOCHUSA IpeaMeTa «XUMUS» OTPakaroT
c(OPMHPOBAHHOCTh OIBITA TO3HABATEIHLHON M TMPAKTHYECCKOW EATEIHLHOCTH
OOy4JaroIuMXcs M0 peaju3ayy MPUHATHIX B 00IIECTBE IEHHOCTEH, B TOM YHUCIIC B
YacTH:

1) rpamaaHCKOro BOCIMTAHMS .

OCO3HAHUS 00YYaAIOIIMMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 003aHHOCTEH,
YBaKECHUS K 3aKOHY U MTPABOIOPSIKY;

MPEACTABICHUSI O COLMAIBHBIX HOpPMax M MpaBUIaX MEKINYHOCTHBIX
OTHOIIIEHUM B KOJUIEKTUBE;

TOTOBHOCTM K COBMECTHOW TBOPYECKOW JEATEIBHOCTH IMPU CO3JaHUH
y4€OHBIX MPOEKTOB, PEUICHUU YYEOHBIX W IMO3HABATEJbHBIX 3aJ1ay, BHIMTOJTHEHUU
XUMHUUYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTH MOHMMAaTh W MNPUHUMATh MOTHUBBI, HaMEPEHHUS, JIOTUKY U
apTyYMEHTBI JIPYTUX IIPHU aHAJIU3€ Pa3INYHBIX BUJIOB YUCOHOM JAEATEILHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMS

[IECHHOCTHOTO OTHOIICHUSI K HWCTOPUYECKOMY M HAaydYHOMY HaCJEIUI0
OTE€UYCCTBEHHOMN XUMUM;

YBOKCHHS K IIPOIIECCY TBOPYECTBA B O0JIACTH TEOPHUHU M IMPAKTUYECKOTO
MPUMEHEHUSI XUMUM, OCO3HAHMUS TOTO, YTO JOCTHXKEHHUSI HAyKU €CTh PE3yJbTar
JUTUTEIBHBIX ~ HAONIOACHUM, KPOIOTIUBBIX  AKCICPUMEHTAIBHBIX  ITOMCKOB,
MOCTOSTHHOTO TPYy/1a YYEHBIX U MPAKTUKOB,;

WHTEpeca M TMO3HABATEIbHBIX MOTHBOB B TMOJIYYEHHH U TOCIEIYIOLIEM
aHajau3e MH(PpOpMaHMKM O MEPEIOBBIX JOCTHKEHUSIX COBPEMEHHON OTEYeCTBECHHOM
XUMUH;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TTOBEICHUSI;

CIIOCOOHOCTH OIIEHUBATh CUTYAIUH, CBA3aHHBIE C XUMUUYECKUMHU SIBICHUSIMH,
Y MPUHHUMAaTh OCO3HAHHBIC PEHICHUS, OPUEHTUPYSICh HA MOPAJIbHO-HPAaBCTBEHHBIC
HOPMBI U IICHHOCTH;

TOTOBHOCTH OIIGHMBATh CBOE MOBEJACHUE M TMOCTYIKH CBOMX TOBApHUIIEH C
MO3UIIMN HPABCTBEHHBIX M TPABOBBIX HOPM W OCO3HAHHME MOCJEACTBUUA ITHUX
MOCTYTKOB;

4) popMmupoBaHus KyJbTYPbI 310POBbSI:



NOHMMAaHHSA UEHHOCTEH 370pOoBOro u 0Oe30macHoro obpas3a JKU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY (PU3MUECKOMY U
MICUXUYECKOMY 3710POBbIO;

cOONIO/IeHUsT TIpaBWi O€30MacHOro OOpaleHusi C BEHleCTBaMU B OBITY,
MOBCEHEBHOM KM3HU U B TPYIOBOM JIEATEIHLHOCTH;

MOHMMAHUSl LEHHOCTH TPaBUJl HWHJUBUAYAIBHOTO U  KOJUJIEKTUBHOIO
0€30MacHOro MOBEACHUS B CUTYyAIUsAX, YTPOXKAIOIIUX 3/I0POBBIO U KU3HHU JIIO/ICH;

OCO3HAHMS TOCIEACTBUN W HENPUATHS BPEAHBIX MPUBBIYEK (YMOTpEOJICHUS
aJIKOT0JIs, HAPKOTUKOB, KYpEHUS1);

5) Tpy10BOT0 BOCIIMTAHMS:

KOMMYHUKATHBHOW  KOMIETEHTHOCTH B  y4eOHO-UCCIIEIOBATEILCKON
NEATEIbHOCTH, OOILIECTBEHHO IIOJE€3HOM, TBOPYECKOM W  JPYrMX BHAAX
JEATEIIbHOCTH;

YCTAHOBKM Ha AaKTUBHOE Y4YacTHE B PELICHUH MPAKTHUYECKUX 33734
COI[MAILHOM HAMPaBJICHHOCTH (B paMKax CBOETO Kjacca, IIKOJbI);

MHTEpeca K MPaKTUUECKOMY U3YUYEeHUIO Mpodeccuil pa3iuyHOTro pojia, B TOM
YHUCJIe HA OCHOBE MIPUMEHEHUS MPEIMETHBIX 3HAHUHN 110 XUMUHU;

YBaXXEHHUS K TPYAY, JIOJAM TPyJa U pe3ybTaTaM TPYAOBOU IESITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIUBUIYAJIbHONW TPacKTOPHUH
oOpaszoBaHus, Oyaymieil mpodeccur U peaau3aliud COOCTBEHHBIX >KU3HEHHBIX
MJIAHOB C YYETOM JIMUHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHUHM, HHTEPECOB U
oTpeOHOCTEH 00I1IeCTBa;

6) 3K010r14eCKOro BOCIIUTAHMS:

HKOJIOTHYECKHU I1eJIeCOO0PA3HOr0 OTHOIIEHUS K TPUPOJE, KaK HCTOUHHKY
CYILIECTBOBAHMS KU3HU HA 3EMIIE;

MOHMMAHUS TJIOOAJTBLHOIO XapakTepa SKOJIOTHYECKUX MPOOJieM, BIUSHUS
HSKOHOMHYECKHUX MPOLIECCOB HA COCTOSIHUE TPUPOIHON U COLMATIbHOM Cpebl;

OCO3HAHUS HEOOXOJUMOCTH WCIIOJNB30BAHUSA JOCTWKEHUW XUMHH  JUIS
pelIeHrs BOMPOCOB PAllMOHATILHOTO MPUPOAOTIOIL30BAHUS;

AKTUBHOTO HENPUATHS JCUCTBUH, NPUHOCIIIMX BPEH  OKpYKaKOIIEH
MPUPOJIHON CpeJlie, YMEHHSI MPOTHO3UPOBATh HEOJArompUsITHBIE AKOJOTHUYECKUE
MOCJEACTBUS MPEINPUHUMAEMBIX IEUCTBUN U MPEIOTBpAIATh UX;

HaJM4yusl Pa3BUTOr0 3KOJIOTUYECKOTO MBIIIIEHUS, SKOJIOTUUYECKON KYJIbTYPHI,
oTbITa NeATeIbHOCTH AKOJIOTUYECKOM HaIPaBJICHHOCTH, yMEHUSI
PYKOBOJICTBOBATbCS MMM B ITO3HABATEIBHOM, KOMMYHUKATHUBHOW U COLUAIBHOU
MPAKTUKE, CIIOCOOHOCTH W yMEHUS AaKTUBHO TNPOTHUBOCTOSTH HJICOJOTHHU
xemodoouu;

7) HEHHOCTH HAYYHOI'0 ITO3HAHMSA:



c(OPMUPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKH U OOIIECTBEHHON MPAKTHKHY;

NOHMMAaHUA CHeNM(UKH XUMUU KaK HayKd, OCO3HaHHMA €€ polu B
GbopMHpPOBaHUU PALMOHATIBLHOTO HAYYHOT'O MBIIIJICHUS, CO3/IaHUU IIEJIOCTHOTO
MpeCTaBlIeHUs] 00 OKpPYKArOIIEM MUpE Kak O €IMHCTBE MPUPOJbl U YEJOBEKa, B
MO3HAHUHM TPUPOTHBIX 3aKOHOMEPHOCTEM M pEIICHUU MpodJieM COXpaHEHUs
MPUPOJTHOTO PAaBHOBECHS;

yOeXKIEHHOCTH B 0OCOOOM 3HAYMMOCTHM XHUMHHM i1  COBPEMEHHOM
IUMBUIIM3AIMK: B €€ TyMaHUCTUYECKON HANpaBICHHOCTH U Ba)XXHOW pOJIM B
CO37laHUHM HOBOM 0a3bl MaTepUATbHOU KYJIBTYpHI, PEIICHUH I100aIbHBIX MpodsieM
YCTOMYMBOI'O Pa3BUTHUS YEJIOBEUECTBA — CBIPHEBOM, SHEPIETUUYECKOM, MUIIEBON U
IKOJIOTUYECKON O€30MacHOCTH, B Pa3BUTUM MEIUIIMHBI, OOECIEUYCHUU YCIIOBUI
YCIEIIHOTO TpyJa M SKOJIOTMYECKH KOM(OPTHON JKM3HU KaXKIOro 4ieHa
00I11eCTBA;

€CTECTBCHHO-HAYYHOH TPAMOTHOCTH: TOHHUMAHMUS CYIIHOCTH METOJIOB
MO3HAHMS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HAayKaxX, CIIOCOOHOCTH HCIOJIb30BaTh
MoJTydyaeMble 3HAHUA JJIA aHAIHU3a U OOBSICHEHHs! SBJICHUH OKPY’KAIOIIEro MUpPa U
IPOUCXOASIINX B HEM NU3MEHEHUHN, YMEHHUS JIelaTh 000CHOBaHHbBIE 3aKIIOUEHUS Ha
OCHOBE HAyuyHbIX (AKTOB M UMEIOUMXCA JaHHBIX C LEJIbI0 IOJXYYECHHUS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSATEIBHO HCIIOJIb30BaTh XUMHUYECKHE 3HAHUS IS
pelIeHus Mpo0JieM B PeasIbHBIX )KU3HEHHBIX CUTYALINAX;

MHTepeca K NO3HAHUIO U UCCIIeI0BATEIbCKON AESITENIbHOCTH;

TOTOBHOCTH U  CHOCOOHOCTM K  HEMPEPhIBHOMY  OOpa30BaHUIO |
caM000pa30BaHUIO, K AaKTUBHOMY IIOJNyYE€HHIO HOBBIX 3HAHMWA 10 XHMHHU B
COOTBETCTBHUH C KU3HEHHBIMU MOTPEOHOCTSIMU;

WHTEpeca K 0OCOOCHHOCTAM Tpy/Aa B pazNu4HbIX chepax nmpodeccruoHaIbHOM

JESATEIBHOCTH.
METAINIPEAMETHBIE PE3YJIBTATDBI

MertanpenMeTHbIe pPe3yJbTaThl OCBOCHUSI YUEOHOTO TMpeaMeTa «XUMHUs» Ha
YpOBHE cpeaHero olmiero 00pa3oBaHus BKIIOUYAIOT:

3HAUUMbIE  JUIsS bopMHUpOBaHUS ~ MHPOBO33PCHHUS oOydJaronmxcs
MEXIMCIUIUTMHAPHBIE (MEXMPEIMETHBIC) OOIIEHAYYHBIC MOHITHS, OTPaKAIOUINE
[[EJIOCTHOCTh HAy4YHOM KapTUHBI MHUpa W cHeuu@uKy MEeTOJ0B IO3HAHMS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepus, BELIECTBO, SHEPIrusl, SIBJIICHUE,
mpoliece, CUCTeMa, Hay4YHbId (akT, MPUHITUI, THIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
TEeOopusi, UCCIe0BaHNE, HAOIOICHUE, U3MEPEHHE, SKCIIEPUMEHT U JIPYTHUE);



YHUBEpCaJbHbIE Y4eOHbIE NEWCTBHS (MO3HABAaTEIbHbIE, KOMMYHHKATUBHBIE,

PETYJISTUBHBIE), o0ecrnieunBaroIIme dbopmupoBanue (GyHKIIMOHATBHON
TPaMOTHOCTH M COITMAIbHOM KOMIIETEHIIUU 00yYaroInXcs;
CIIOCOOHOCTh o0yyJaromuxcs UCTIOJIb30BaTh OCBOCHHBIE

MEXIMCIMIUTMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHUS M YHUBEpPCAIbHBbIC y4eOHBIC
JIEUCTBUS B IIO3HABATEIBHOW Y COLMAIBHON MPAKTHUKE.

MeranpenMeTHbIe PE3yIbTaThl OTPAXKAIOT OBJAJECHUE YHUBEPCATbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHHKATHBHBIMA U  PETryJATHBHBIMU
NEUCTBUSIMU.

OBJaanenne YHUBEPCAJIbHBIMH Y4eOHBIMU NMO3HABATEJIbHBIMHU
NeiCTBUSIMM:

1) 0a3oBble JIOrHYecKHUe AeCTBUS:

CaMOCTOATENLHO  (QOpMyJNIHMpOBaTH W aKTyalIU3UpoBaTh  Mpodiiemy,
BCECTOPOHHE €€ pacCMaTpUBAaTh;

OMpENeNATh LEIU JACATEIbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUU HX
JIOCTUKEHUSI, COOTHOCUTD PE3YJIbTAThI ACATEILHOCTH C ITOCTABICHHBIMU IEISIMU;

UCIIOJIB30BaTh MPU OCBOCHUHM 3HAHUN MPUEMBI JIOTMUYECKOTO MBIIUICHUS —
BBIJICISITh XapAKTEPHbIE MPU3HAKU MOHITUN M YCTAHABIMBATH MX B3aUMOCBS3b,
UCII0JIb30BAaTh COOTBETCTBYIOLIUE MOHSTHS JJIsl OOBSICHEHUS OTJEIBHBIX (PAKTOB U
SIBIICHUI;

BHIOMpaTh OCHOBaHUSI M KPUTEPUU JJs KiIacCUPUKAIMKU BEIIECTB U
XUMUYECKUX PEAKIINN;

YCTAaHABJIMBAaTh MPUYMHHO-CJIEACTBEHHbIE CBSI3U MEXIYy H3y4aeMbIMU
SBJICHUSIMU;

CTPOUTH JIOTMUECKUE PACCYXXJeHHUS (MHIYKTUBHbBIC, JI€IYKTHUBHbBIE, IO
aHAJIOTUM), BBISIBJISTH 3aKOHOMEPHOCTU U TMPOTHUBOPEYHUS B paccMaTPUBAEMBIX
SBJICHUSIX, (DOPMYITUPOBATH BBIBOJIbI M 3aKIIOUCHUS;

MPUMEHSTH B MPOLIECCE TTO3HAHMS, UCTIOIb3YEMbIE B XUMUN CUMBOJIUYECKHE
(3HAaKOBBIE) MOJICIIU, MPEOOPA30BHIBATH MOJICIIHLHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CHMMBOJI) DJJIEMEHTa, XUMHUYecKkas (opmysa, YpaBHEHHE XUMHUYECKOH
peakiuu — MpU PEIICHUU Y4eOHBIX IMO3HABATENIbHBIX U TMPAKTUYECKUX 3ajad,
MPUMEHSTh Ha3BaHHbIE MOJEJIbHBIE MPE/ICTABICHUS ISl BBISIBICHUS] XapaKTEPHBIX
MPU3HAKOB U3y4Ya€MbIX BEIIECTB U XUMUUYECKUX PEAKIIHA.

2) 0a30BbI€e MCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIaJIETh OCHOBAMHM METOJIOB HAay4YHOTO MO3HAHMS BEIIECTB U XUMHUUYECKUX
pEeaKUunii;

dbopMyIMpPOBAThH MENN U 3a/1a41 UCCIIETOBAHMSI, UCTIOIL30BATh MOCTABIICHHBIC
U CaMOCTOSITETLHO C(OpPMYyIMpPOBAaHHBIE BOIMPOCH B KAa4eCTBE HHCTPYMEHTA



MO3HAHUSI U OCHOBBI JUIsi (DOPMHUPOBAHMS THUIOTE3bI MO MPOBEPKE MPABUIBLHOCTH
BBICKA3bIBAEMBIX CYXJICHUN;

BJIAJETh HABBIKAMU CAMOCTOSTEIBHOIO IUIAHUPOBAHUS M  IPOBEACHUS
YUEHUYECKUX HKCIEPUMEHTOB, COBEPILIEHCTBOBATh YMEHUS HAOIIOaTh 32 XOZOM
polecca, CaMOCTOSATENbHO NPOrHO3UPOBATh €ro pe3ysbTaT, (OopMyIHMpOBaTh
000O0IIEHHS ¥ BBIBOABI OTHOCUTENIHLHO IOCTOBEPHOCTH PE3YIbTATOB UCCIIEIOBAHUS,
COCTaBJISITh 0OOCHOBAHHBIN OTUET O POAETaHHOM padoTe;

npuoOpeTaTh OINBIT YYEHWYECKOM HCCIENOBAaTENIbCKOW U MPOEKTHOU
JESATEIIbHOCTH, MPOSBIATH CIHOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIBHOMY
INOUCKY METOJIOB PpELICHUS NPAKTUYECKUX 3a4ad, NPUMEHEHUIO pPAa3IUYHBIX
METO/I0B IMO3HAHMUS.

3) padora c ungopmanueii:

OPUEHTHPOBAThCSI B PA3JIMYHbIX HCTOYHUKAX HH(popMauuu (Hay4yHO-
HOMYJISIpHAasl JUTepaTypa XMMHUYECKOTO COJIEp)KaHHus, CIPaBOYHBbIE IOCOOus,
pecypcbl MIHTEpHETa), aHaIu3upoBaTh MH(DOPMALMIO PA3IMYHBIX BUAOB U (opM
IIPE/ICTaBIICHNUS, KPUTHYECKH OLICHUBATH eé JOCTOBEPHOCTh U
HEMPOTUBOPEUUBOCTb;

(GopMyIMpOBaTh 3aMpOChl U MPUMEHATh Pa3JIMYHbIE METOAbl MPU TOUCKE U
orbope wuHpoOpMalMU, HEOOXOAUMON [UIsl BBINOJHEHUS Y4e€OHBIX 3ajad
OIPEIEIIEHHOTO TUIIA;

npuoOpeTaTh OMBIT HCHOJIB30BaHUS HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTMH U Pa3IMYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpATh  ONTUMaIbHYIO  (GOpMYy  IpEACTaBICHUS
uHdopmaruu (cxeMbl, rpaduKH, TUarpaMmbl, TaOJIUIIBI, PUCYHKU U JPYTHE);

UCIIOJIb30BaTh HAyYHbIM SA3BIK B KAyeCcTBE CpeacTBa NpH paboTe cC
XUMUYECKON uH(pOpMaIMel: NPUMEHATh MEXIpeaMeTHble ((pusnyeckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIBI, (hOpMyIIbl, aO0peBUATYPHI, HOMEHKIIATYPY;

UCIIOJIB30BaTh U NPeoOpa3oBbIBaTh 3HAKOBO-CHUMBOJMYECKHE CPEACTBA
HaIJIS,THOCTH.

OgiaieHHe YHHUBEPCAJIbHBIMU KOMMYHUKATUBHBIMU JAeHCTBUSIMM:

3aJlaBaTh BOIPOCHI MO CYIIECTBY OOCYXJAa€MOI TeMbl B XOJ€ AUAJIOTa WU/UIU
JTUCKYCCUM,  BBICKa3blBaTh  MJEeH, (OPMYyJIHpPOBATh CBOU  TPEAJIOKEHUS
OTHOCHUTEJILHO BBITIOJHEHUS MPEJIOKEHHOM 3a/1a4u;

BBICTYNATh C Mpe3eHTalMell pe3ybTaTOB IO3HABATENBHOW JESITEIbHOCTH,
MOJIYYEHHBIX CAMOCTOSATENbHO WJIM COBMECTHO CO CBEPCTHUKAMMU NP BHITIOJIHEHUN
XUMHUYECKOT0 3KCIIEPUMEHTa, MPAKTHUECKONH pabOThl MO MCCIIEIOBAaHUIO CBOWCTB
U3y4aeMbIX BEIIECTB, peajln3alui y4eOHOro npoekTa u (OpMyJIUpOBaTh BHIBOIbI
o pe3yjibTaTaM MNPOBEAEHHBIX HCCIEAOBAHUN IMYyTEM COTJIACOBAaHUS MO3ULUN B
X0J1€ 00CYX/IeHUSI 1 0OMEHAa MHEHUSIMH.



OByaieHHe YHMBEPCAJIbHBIMH PeryJISTHBHBIMHU AeHCTBUAMM:

CaMOCTOATENIbHO IUJIAHUPOBATh M OCYIIECTBISATH CBOK I103HABATEIBHYIO
NEeATEIbHOCTh, Onpenesnsis €€ Leaud M 33Jauyd, KOHTPOJIHMPOBaTh M MO Mepe
HEOOXOJMMOCTU KOPPEKTHPOBATh MPEUIaraéMbplii  aJllOPUTM JACUCTBUNA IpHU
BBIMIOJJTHEHUM YYE€OHBIX UM HCCIIENOBATEIbCKUX 3ajad, BblOMpaTh Hauboiiee
3¢ (GEeKTUBHBI CHOCOO HMX pEIIeHUs € Y4ETOM TOJNyYeHHUS HOBBIX 3HAHUU O
BEILECTBAX U XUMHUYECKUX PEAKIIHSIX;

OCYLIECTBIIATh CAMOKOHTPOJIb CBOEH JEATEIbHOCTH Ha OCHOBE CAMOAHAIN3a
Y CAMOOLICHKH.

IMPEAMETHBIE PE3YJIBTATDBI

10 KVIACC

[IpenMeTHble pe3ylbTaThl OCBOCHHS Kypca «OpraHuyeckass XuMHS»
OTpaXaroT:

c(hOpMUPOBAHHOCTh  MPEACTABICHUM O XUMHUUYECKOM  COCTaBJISIONICH
€CTECTBEHHO-HAYYHOW KapTUHBI MHpA, POJIU XUMHH B TIO3HAHUM SIBJICHUI
npupoasl, B  (QOPMUPOBAHUM  MBIIUIEHUS W  KYJbTYpbl JIMYHOCTH, €€
(GyHKIHOHATIBLHOM TPAMOTHOCTH, HEOOXOIMMOM JJI PEIICHUS IPAKTUYECKUX 3a1ad
U DKOJIOTHYECKHM OOOCHOBAHHOI'O OTHOLIEHUS K CBOEMY 3/I0POBBIO M MPUPOIHOMN
cpene;

BJIAJCHUE  CUCTEMOM  XUMHUYECKUX  3HAHWUWA, KOTOpas  BKJIKOYAET:
OCHOBOTIOJIATalOIINE TMOHATHS (XMMHUYECKHUW DIIEMEHT, aTOM, OJJIEKTPOHHAas
000JI0YKa aToMa, MOJIEKYJIa, BaJIEGHTHOCTh, DJIEKTPOOTPUIIATETLHOCTh, XUMHUECKAas
CBSI3b, CTPYKTypHasi dopmyna (pa3BEpHyYTasi U COKpall€HHAs), MOJIb, MOJISIpHAs
Macca, MOJIIPHBIM 00BEM, YIIEpOIHbI CcKeneT, (yHKIHOHANbHAs TIpymna,
paauKai, U30Mepus, U30MEPBI, TOMOJIOTHYECKUI Psll, TOMOJIOTH, YIJIEBOJIOPOBI,
KHCIIOPOJ M Aa30TCOJEpXkAIIME COEAMHEHHUS, MOHOMED, IOJIMMEp, CTPYKTYpHOE
3BEHO, BBICOKOMOJIEKYJIIPHBIE COEIMHEHUS); TEOPUH U 3aKOHBI (T€OpUsl CTPOSHUS
opranuueckux BemiectB A. M. BytnepoBa, 3aKkOoH COXpaHEHHUSI MacChl BEIIECTB);
3aKOHOMEPHOCTH, CUMBOJMYECKUN SA3BIK XWMHU; MHUPOBO33PEHUYECKUE 3HAHUS,
JeXalye B OCHOBE MOHUMAHUS NPUYUHHOCTH U CHUCTEMHOCTH XHUMHUYECKHX
SBJICHUM, (PAKTOJOTUYECKUE CBEACHHUS O CBOWMCTBAaX, COCTaBe, IMOIYYCHHH U
0e30MacHOM HCIOJIb30BAHUM BAXXHEHIIMX OPraHWYECKUX BEIIECTB B OBITY U
MPaKTUYECKOMN ACSTEIbHOCTH YEJIOBEKa;

chOpPMHPOBAHHOCTh YMEHUI BBISBISATH XapaKTEPHbIE TMPU3HAKU TIOHSITHH,
YCTaHABJIMBATh WX B3aUMOCBSI3b, UCIOJIb30BaTh COOTBETCTBYIOIIUE MOHSATUS MPHU
OMMCAHUU COCTaBa, CTPOCHHUS U MPEBPAIICHUN OPraHMYE€CKUX COCTUHEHUN;



c(hOpPMHPOBAHHOCTh YMEHHUU HCIIOH30BATh XUMHUYECKYIH) CHMBOJIUKY IS
COCTABJICHHMSI MOJICKYJSIDHBIX W CTPYKTYPHBIX (pa3BEPHYTOH, COKpAIIEHHON)
bopMyaT OpraHMYECKHMX BEMIECTB W YpaBHEHUH XUMHYECKUX PEAKIUH,
U3rOTaBIMBATh MOJIEIHU MOJIEKYJ OpPraHMYEeCKUX BELIECTB ISl WIUIIOCTPALIUUA HX
XUMHUYECKOTO U POCTPAHCTBEHHOTO CTPOEHUS;

c(hOpPMHPOBAHHOCTh YMEHUN YCTaHABIWBATH MPUHAIJIC)KHOCTh HM3yUEHHBIX
OPTraHMYECKUX BEIIECTB 1O HX COCTaBY M CTPOCHHUIO K OINPEACIEHHOMY
KJIacCy/Tpynne CoequHEHUN (yrieBOJOpPOAbl, KHUCIOPOA U a30TCOAECpIKaIUe
COCJIMHEHHUS, BBICOKOMOJIEKYJISIDHBIE COCAMHEHUS), JlaBaTh WM Ha3BaHUS II0
cucremarudeckord HomeHkiarype (IUPAC), a Takke NPUBOIUTH TPUBUAJIBHBIC
HA3BaHUSI OT/ACIBHBIX OPraHWMYECKUX BEIICCTB (ITHICH, MPOTMWICH, alleTUJICH,
ATWICHTJINKONb, TIHIECPUH, (eHol, (HOopMaNbIeTH I, aleTalbICTHI, MypaBbHUHASI
KHUCIIOTa, YKCYCHAsl KUCJIOTAa, OJICMHOBAsI KUCIIOTA, CTEAPUHOBAs KUCIIOTA, TIII0KO03a,
bpykTO3a, Kpaxmall, IeJUII0JI03a, TJIUIHH);

c(OPMHPOBAHHOCTh YMEHHS OINPEACISATh BHABl XHUMHYECKOW CBSI3H B
OpPTaHUYECKUX COSAUHEHUSAX (OJMHAPHBIC U KPATHBIC);

cOPMHPOBAHHOCTh, YMEHHUS TPUMEHATH IIOJIOKCHUSI TEOPUU CTPOCHHS
opranndeckux BemiectB A. M. bytiepoBa ais 00bICHEHHS 3aBUCUMOCTH CBOWMCTB
BEII[ECTB OT UX COCTaBa M CTPOCHUS; 3aKOH COXPAHEHHS MacChl BEILIECTB;

chOpPMHPOBAHHOCT, ~ YMEHHA  XapakTEpPU30BaTh  COCTaB, CTPOCHHE,
bu3MYecCKue M XWMHUYECKHE CBOWCTBA THUIWYHBIX MPEACTABUTEICH pa3IAIHBIX
KJIACCOB OPraHMYECKUX BEIIECTB (METaH, 3TaH, ATWJICH, MPOIUJIEH, alleTUJIeH,
Oyranuen-1,3, metunOyraauen-1,3, OeH30JI, METAaHOJ, ATAaHOJ, STHJICHIJIUKOJIb,
TIIAIEPUH, (EHOJI, aleTalbJerul, MypaBbUHasi M YKCYCHas KHUCIOTBHI, TIIOKO3a,
Kpaxmal, [eJUTI0103a, aMUHOYKCYCHAsI KHCIIOTa), WIUTIOCTPUPOBATH TEHETHUECKYIO
CBSI3b MEXKIYy HUMH YPAaBHEHUSMH COOTBETCTBYIOIIUX XUMHUYCCKHUX PEAKIHUHA C
HCITIOJIb30BAaHUEM CTPYKTYPHBIX (DOPMYIT;

c(hOpMHPOBAHHOCTh YMEHHUSI XapaKTEPU30BaTh UCTOUYHUKH YTIIEBOJOPOIHOTO
Chlpbs (He(Th, NTPUPOAHBIA Ta3, Yroyib), CHOCOOBI HMX MEpepadOTKH U
MPaKTUIECKOE IPUMEHEHHUE TIPOAYKTOB MepepabOTKH;

c(OPMHPOBAHHOCTh YMEHHUW TIPOBOAUTH BBIYUCICHHUS 110 XUMHUYECKUM
ypaBHEHUSIM (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOTO BEIIECTBA WJIM MPOJIYKTa
peakiuu 1O W3BECTHBIM Macce, 00bEMY, KOJHMYECTBY OJIHOTO W3 HCXOJHBIX
BEIIECTB WJIU TIPOAYKTOB PEaKITHH);

c(hOpMUPOBAHHOCTh YMEHHMH BJIAJACTh CHUCTEMOW 3HAHUU 00 OCHOBHBIX
METO/IaX HAyYHOTO TO3HAHUS, UCTIOJIB3YEMbIX B XUMUU TIPH U3YUYEHUHU BEIIECTB U
XUMUYECKUX SBJICHUN (HaOt0IeHNEe, N3MEPEHUE, IKCIIEPUMEHT, MOJISJTMPOBAHNUE),
WCIIOJIb30BAaTh CHUCTEMHBIE XHWMHUYECKHE 3HAHUS JUIsi TPUHATHS pEHIeHUN B



KOHKPETHBIX JKM3HEHHBIX CHTyalMsX, CBSI3aHHBIX C BElIECTBAMU M HX
IPUMEHEHUEM;

c(hOpMHPOBAHHOCTh YMECHHM COOJIIO/IaTh TIPaBUIIA TTOJIH30BAHUS XUMHYECKOM
NoCyAOH M J1IabOpaTOpHBIM OOOpYIOBAaHUEM, a TaKXKE IpaBuUiIa OOpAIICHUS C
BELIECTBAMH B COOTBETCTBMM C MHCTPYKLUSMHU IO BBIIOJHEHUIO J1aOOPATOPHBIX
XUMHUYECKHUX OIBITOB;

c(OpMUPOBAHHOCTh YMEHHH TIJAHUPOBAaTh M BBIMOJIHATH XUMUYECKUH
HKCIEPUMEHT (TIPEBpalleHNs] OPraHUYECKUX BEIIECTB IIPU HATPEBAHUM, MTOJIyYECHUE
STWIEHA M W3YyYECHHE €ro CBOMCTB, KAaue€CTBCHHBIC PEAKIHMH OPraHMYECKUX
BELIECTB, JCHATypalus OEJKOB NpU HAarpeBaHUM, LBETHBIE PEAKIMHU OEJIKOB) B
COOTBETCTBHMHM C TpaBWJIaMU TEXHUKH O€30MacHOCTH TpU OOpalleHuu C
BEIIECTBAMH M JAOOPATOPHBIM OOOpPYAOBaHUEM, MPEACTABIATh PE3YJIbTATHI
XUMHUYECKOTO JKCIEpUMEHTa B (OpMEe 3alHuCHU YPaBHEHUH COOTBETCTBYIOLIMX
peakuuii 1 GopMyJIUPOBATH BBIBOJIbI HA OCHOBE 3THUX PE3YJIbTATOB;

c()OPMHPOBAHHOCTh YMEHUN KPUTUYECKA AHAIM3HPOBATH XUMHUYECKYIO
uH(pOpMaIMIO, MOJY4YaeMyl0 M3 pa3HbIX HCTOYHUKOB (CpEACTBA MacCOBOM
uHpopmanuu, HTEpHET U Apyrux);

C(OPMUPOBAHHOCTb ~ yYMEHHUW  COONIOAaTh  MpaBWiIa  HKOJIOTUYECKHU
1eJIecO00pa3HOro MOBEAEHUS B OBITY MU TPYAOBOH JEATEIBHOCTH B IIENIAX
COXpaHEHUs! CBOETrO 3/I0POBbSl M OKPY’KAIOLIEW MPUPOJHON Cpelbl, OCO3HABATH
OMMACHOCTh BO3JICMCTBUSI Ha KUBBIE OPraHU3Mbl ONPENEIEHHBIX OpPraHUYECKUX
BellecTB, NoHUMasi cMbica nokazarens IIJK, mosicHaTh Ha mpumepax crnocoObl
YMEHBUIEHUS W TNPEJOTBPAIICHHUS] HMX BPEAHOIO BO3ACHCTBUS Ha OPraHU3M
YeJIOBEKa;

JUIsl 00yYarouuxcsi ¢ OTpaHUYEHHBIMH BO3MOXKHOCTSIMHM 3JI0POBbSI: YMEHUE
NPUMEHATh 3HAHHUS 00 OCHOBHBIX JOCTYNHBIX METOJAaX TMO3HAHUS BEIIECTB U
XUMHUUYECKHUX SIBICHUM;

JUIS CIIETBIX M CJIA0OBUIAIIMX OOYy4aroUIMXCsA: YMEHHE HCIIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. Bpaiins nis 3anucu XMMUYECKHUX

bopmyi.
11 KJIACC

[IpeameTHble pe3ynbTaThl OCBOEHUS Kypca «OOmas W HeopraHuyeckas
XAMUS» OTPAXKAKOT:

c(hOPMHUPOBAHHOCTh  MPEJCTABICHHH: O XUMHYECKOM  COCTaBIISIONMICH
€CTECTBCHHO-HAYYHOM KAapTUHBI MHPA, POJIM XUMHU B TO3HAHUU SIBIICHUU
npuposbl, B (GOPMUPOBAHWU MBIIUICHUS W KYJbTYpbl JIMYHOCTH, €€
(GyHKIIMOHATBLHOM TPAMOTHOCTH, HEOOXOIMMOM JJI PEIICHUS IPAKTUISCKUX 337129



U 9KOJIOTHYECKH 0OOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3[I0POBBIO M MPUPOAHOMN
cpene;

BJIAJCHUE  CHUCTEMOM  XUMHUYECKHX  3HAaHHUWA, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIATAIOIIME TOHATUS (XMMHYCCKUI 3JIEMEHT, aToM, u3ortom, S-, p-, d-
AJIIEKTPOHHBIE OpOUTAIM aTOMOB, HOH, MOJIEKYJa, MOJIb, MOJIAPHBIN O00BEM,
BaJICHTHOCTb, 3JIEKTPOOTPHUILIATEIBHOCT, CTENEHb OKHCIICHUS, XUMUYECKasi CBA3b
(KoBaJIeHTHAs, MOHHAsI, METAILIMYECKAsl, BOJOPOAHAS ), KPUCTAIIIMYECKAsl pEHIETKA,
TUIBl ~ XUMHUYECKUX  pPEAKIUH, pacTBOp, OJICKTPOJIUTHI,  HEIIEKTPOIUTHI,
ANIEKTPOJIUTUYECKAsT JTUCCOIMAIUS, OKHUCIUTENb, BOCCTAHOBUTENb, CKOPOCTb
XUMUYECKON pPEaKIuu, XUMHUYECKOE pPABHOBECHE); TECOPUU U 3aKOHBI (TEOpHs
ANEKTPOJUTUYECKON Juccolmannu, nepuoanuecknit 3akon Jl. M. Menneneesa,
3aKOH COXPaHEHUSl MAcChl BEIIECTB, 3aKOH COXPAaHEHHs U MPEBPAILCHHS YHEPTUU
Py XUMUYECKUX PEAKIHUAX), 3aKOHOMEPHOCTH, CHMBOJUYECKUN SI3bIK XUMUH,
MHUPOBO33PEHYECKUE 3HAHUA, JIEKAIIUE B OCHOBE INOHMUMAaHUS MPUYUHHOCTH U
CHUCTEMHOCTH XHUMHYECKHX SIBICHUN, (PAKTOJIOTUYECKHE CBEICHUS O CBOMCTBAX,
COCTaBE, MOJIYYEHUH U 0€30M1aCHOM HCIOJIb30BAHUH BaXKHEHIINX HEOPTaHUYECKUX
BEILECTB B OBITY U IPAKTUYECKOM IESITEIbHOCTH YEJIOBEKA;

c(hOpMHPOBAHHOCTh YMEHUN BBISBIISATh XapaKTEPHbIC MPU3HAKU TOHSTHH,
yCTaHaBJIMBATh WX B3aMMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOLIUE TOHITHUS MPU
OTMCAaHWH HEOPTAHMYECKUX BEIIECTB U UX MPEBPAIICHU;

c(OpMUPOBAHHOCTh YMEHHMI HCHOIH30BaTh XUMHUYECKYIO CHUMBOJIUKY IS
coctaBieHuss (OpPMyJ BEIIECTB M  YPAaBHEHHM  XMMHYECKUX  PEAKIUH,
cuctematudeckyto HomeHknarypy (IUPAC) u TpuBranbHble Ha3BaHUS OTJAEITBHBIX
HEOPTaHWYECKUX BeIIeCTB (yrapHblid ra3, YIJICKUCIBIM ra3, aMMHakK, TraméHas
U3BECTb, HETANIEHA U3BECTh, MUTHEBAs COMA, TUPUT U IPYTHE);

c(OpPMHPOBAHHOCTh YMEHUH OIMpPEAENIATh BAJIEHTHOCTh U CTENEHb OKUCIICHUS
XUMUYECKUX DJIEMEHTOB B COCIMHEHUSIX PA3IMYHOTO COCTaBa, BUJ XUMHUYECKOU
CBsI3M (KOBaJ€HTHAsl, MOHHAsS, METAJUIMYECKasi, BOJOPOJIHASI) B COCTUHEHUSAX, THUII
KPUCTAJUIMYECKOW PEIIETKH KOHKPETHOrO BEIlecTBa (aTOMHAas, MOJIEKYJspHas,
WOHHAs!, METAJUIMYECKas), XapakTep cpeibl B BOAHBIX pacTBOpPaX HEOPTaHUYECKUX
COCIMHCHMI;

chOpMHUPOBAHHOCTh yMEHUMN yCTaHaBJIUBAThH MPUHAIIICKHOCTh
HEOPraHWYECKUX BELIECTB IO HX COCTaBYy K OIpeAeaEHHOMY Kiaccy/Tpyrie
COEJIMHEHU (MPOCThIEC BEIIECTBA — METAUIbl U HEMETAILIbl, OKCH/Ibl, OCHOBaHMUS,
KHUCIJIOThI, aM()OTEpHbIE THAPOKCUIBI, COJIH);

c(hOpMHPOBAHHOCTh YMEHHUM PACKPBIBATh CMBICI MEPUOANIECcKOoro 3axkoHa /1.
N. MenneneeBa U AEMOHCTPUPOBATH €TI0 CUCTEMATU3UPYIOILYIO, 00 CHUTEIBHYIO
Y TIPOTHOCTHYECKYIO (DYHKITUU;



c(OPMUPOBAHHOCTh YMEHHM XapaKTepU30BaTh DSJIEKTPOHHOE CTPOCHHUE
aTOMOB XUMHUYECKHUX »3JeMeHTOB |—4 mnepuonos Ileproanueckoil cHUCTEMBI
xumudeckux snemeHToB JI. M. MenueneeBa, WCIONbB3ysd NOHATHA «S-, P-, O-
AIEKTPOHHBIE opOuTanmy, «IHEPTrEeTHUYECKUE YPOBHUY, OOBSCHATD
3aKOHOMEPHOCTH M3MEHEHUSI CBOMCTB XMMHUYECKHX 3JIEMEHTOB U UX COEAMHEHUN
1o nepuoaaM u rpynnam llepuonnueckon cucremMpel XUMUYECKHX 351eMeHTOB /1. U.
Menpeneena;

chOpMHUPOBAHHOCTh YMEHHMM  XapakTepu3oBaTh (OMHUCHIBATH)  OOIIHE
XUMUYECKHE CBOWCTBA HEOPraHMYECKUX BEIIECTB  PA3JUYHBIX  KJACCOB,
MOATBEPAKAATh CYLIECTBOBAHUE T€HETHUYECKOW CBSA3M MEXKIY HEOPraHWYECKUMU
BEILIECTBAMH C IIOMOIIBIO YPABHEHNUN COOTBETCTBYIOIINX XUMUYECKUX PEAKLUN;

c(OpMUPOBAHHOCTh YMEHHS KJIaCCHU(PHUIMPOBATH XUMHYECKHE PEAKIUU T10
Pa3IMYHBIM IMpHU3HAKaM (YUCIy U COCTaBy pEarupyrolidx BELIECTB, TEIJIOBOMY
3pdeKTy peakuuu, U3MEHEHUIO CTEIEHEH OKUCICHHS 3JIEMEHTOB, 00OpaTUMOCTH
peakiiy, y4acTHIO KaTaanu3aTropa);

c()OPMHPOBAHHOCTh YMEHUW COCTABJISTh YPAaBHEHHUS PEAKUUW pPa3IUYHBIX
THUIIOB, MOJHBIE U COKPAUIEHHBIE YPABHEHHS PEAKIIM HOHHOTO OOMEHA, YYUThIBas
YCIJIOBHSI, IIPX KOTOPBIX 3TH PEAKLIUU UAYT 10 KOHIIA;

C()OPMUPOBAHHOCTb YMEHUI MPOBOJAUTH PEAKIHUH, IOATBEPKIAIOIINE
KAUYECTBECHHBI COCTAaB PAa3JIMYHbIX HEOPTaHWYECKUX BEIIECTB, pPACIO3HABATH
ONBITHBIM ITYTEM HOHBI, IPUCYTCTBYIOIIHE B BOJAHBIX PACTBOPAX HEOPTaHUYECKUX
BEILIECTB;

C()OPMUPOBAHHOCTh ~YMEHMH  pPACKpPbIBaTh CYIIHOCTb  OKHCIUTEIBHO-
BOCCTAaHOBUTEJIbHBIX PEAKLUN MOCPEICTBOM COCTaBJICHMSI 3JIEKTPOHHOTO OajlaHca
ATUX PEAKLINM;

c(OpPMHPOBAHHOCTh YMEHUHN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XMMHUYECKOM
peaxkuu OT Pa3IMYHbIX (AKTOPOB; XapaKTep CMEIEHUS XUMHUECKOTO PaBHOBECHS
B 3aBUCMMOCTH OT BHeITHEero Bo3aenicteus (nmpunuui Jle [larense);

c(OPMHPOBAHHOCTh YMEHUN XapakTEepU30BaTh XUMUYECKHE IPOLECCHI,
JeXKale B OCHOBE ITPOMBIIUICHHOTO IOJYYEHHs] CEPHOM KHCIIOTHI, aMMHAKa, a
TaK)Xe€ CPOPMHUPOBAHHOCTh NPEACTABICHUNA 00 OOLIMX HAyYHBIX NPUHLHUINAX WU
HKOJIOTUYECKUX MPOOIEeMaxX XUMUYECKOTO MPOU3BOJICTBA;

c(OPMUPOBAHHOCTh YMEHHUI NPOBOJUTH BBIYUCICHUS C HCIOJIB30BAHUEM
MOHATHUSL «MaccoBasi J10Jsl BEUIECTBA B PacTBOPE», OOBEMHBIX OTHOILIECHUN Ta30B
IpU XUMHYECKUX PEaKIUSIX, MacChl BEIIeCTBa WM 00bEMA ra30B MO U3BECTHOMY
KOJIMYECTBY BEUIECTBa, Macce WM O0BEMY OJIHOTO M3 YYAaCTBYIOIIMX B pEaKUUU
BEIIECTB, TEIJIOBOrO 3¢ (dekTa peakuud Ha OCHOBE 3aKOHOB COXPAHEHHsI MacChl
BEILIECTB, IPEBPALLIECHUSA U COXPAHEHUS DHEPTUU;



c(OpMUPOBAHHOCTh YMEHUI COOMIOAATH MpPaBUiia MOJIb30BAHUS XUMHUECKON
nocyAod M JabopaTopHBIM O0OpYyJOBaHMEM, a TaKXkKe IpaBuiia oOpalleHus C
BEILECTBAMH B COOTBETCTBHM C MHCTPYKLUHSMH MO BBITOJHEHHIO JTA0OPATOPHBIX
XUMHUYECKUX OIBITOB;

C()OPMUPOBAHHOCTh YMEHHMI IJAHUPOBAaTh M BBIIOJHATH XUMUYECKUUI
AKCIIEPUMEHT (pa3J0KEHUE MEPOKCHIAa BOAOPOJAa B MPUCYTCTBUU KaTalld3aTopa,
ONpEJENICHUE Cpeabl pPacTBOPOB BEIIECTB C MOMOLIBIO  YHUBEPCAIBHOIO
UHAMKATOpa, BIUSHUE PA3IMYHbIX (PAKTOPOB HA CKOPOCTh XUMHUYECKOW pEaKlMH,
peakuuu MOHHOrO OOMEHa, KaueCTBEHHbIE peakluu Ha cyibdar-, kapOoHAT- U
XJIOPU-AaHUOHBI, HA KaTUOH aMMOHMS, PEIICHHE SKCIIEPUMEHTAIBHBIX 3a7ad I0
teMaMm «Metaiey u «Hemeramibl») B COOTBETCTBHHM C MNPAaBWIAMH TEXHHKHU
0e30MacHOCTH IPU OOPAILEHNHN C BEHIECTBAMU U JJAOOPATOPHBIM 000PYAOBaHUEM,
OPEJICTaBIsATh pPE3yJIbTaTbl XUMHUYECKOIO 3KCIepuMeHTa B (opme 3amucu
YPaBHEHUH COOTBETCTBYIOLUX PEAKIUN U (POPMYyIUPOBATH BBIBOJBI Ha OCHOBE
ATUX PE3YNbTATOB;

c()OPMHPOBAHHOCTh YMEHUN KPUTUYECKA AHAIM3HPOBATH XUMHUYECKYIO
uH(pOpMAIMIO, TMOJY4YaeMyl0 U3 pa3HbIX HCTOYHHUKOB (CpEICTBa MAacCOBOM
KOMMYHHUKaIuu, UHTEepHET U Ipyrux);

C(OPMUPOBAHHOCTb ~ YMEHHUW  COONIOATh  TpaBUiIa  HKOJIOTUYECKU
LEJIeCO00pa3HOro TMOBEIEHUA B OBITY M TPYIOBOM JEATEIBHOCTH B LEIAX
COXpaHEHUsI CBOETrO 3/I0POBbSl M OKPY’KAIOIIEW MPUPOJHON Cpelbl, 0CO3HABaTh
OIIACHOCTbH BO3/CHCTBUS HA JKUBBIE OPTAHU3MBbI ONPEACIEHHBIX BEIIECTB, IOHUMAs
cvpicn mokazarens [IJIK, moscHAT, Ha mpuMepax CHocoObl yMEHBIICHUS H
IIPENOTBPALICHUS X BPEHOTO BO3JAEHCTBUS Ha OPTaHU3M YEJIOBEKA;

JUIsi 00yYarouuxcsi ¢ OrpaHUYEHHBIMH BO3MOYKHOCTSIMH 3JI0POBbSI: YMEHUE
IPUMEHATh 3HAHHUSI 00 OCHOBHBIX JOCTYIHBIX METOJAX TMO3HAHUS BELIECTB M
XUMHUUYECKHUX SIBICHUM;

JUIS CIIETBIX M CJIA0OBUIAIIMX OOYy4aroUIMXCsA: YMEHHE HCIIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. Bpaiins nis 3anucu XMMUYECKHUX

bopmyi.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoJsnyecTBO 4acoB DJIeKTPOHHbIE
HaumenoBanmue pa3jaesioB U TeM nudpoBbie
Ne i/ P Konrpoabnbsie IIpakruyeckue (upp )
NporpamMmbl Bceero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
Paszgea 1. TeopeTudeckue 0CHOBBI OPraHUYeCKOH XUMUM
IIpenmeT opranmdeckor XxuMun. Teopus
P P P bubnnorexa [JOK
1.1 CTPOCHHUS OPTAHMYECKUX COSAMHEHUN A. 3
https://myschool.edu.ru/
M. bytneposa
Hroro mo pazueny 3
Pasznea 2. YrieBoaopoabl
2.1 IIpenenpHBIE YIIIEBOOOPOILI — AIKAHEI 2 bubnmorera HOK
' pedl yr AOPOA https://myschool.edu.ru/
59 HenpenenbHbie yrieBogopoOIbl: aaKeHbI, 5 1 bubmmoteka IIOK
' ANTKaINEHBI, AJIKMHBI https://myschool.edu.ru/
bubmmoteka IIOK
2.3 ApoMaTHdeCKHUe YIIIEBOIOPOIbI 2
p yr AOPOA https://myschool.edu.ru/
24 [IpupoHbIE HICTOYHUKH YTIIEBOIOPOIOB 1 3 1 bubnunorexa LIOK
' ux repepaboTka https://myschool.edu.ru/
Hroro no pazneny 13
Pasznea 3. Kucaopoaconepskamue oprannyeckue coeIuHeHust
bubnmnorexa LIOK
3.1 C . ®eno 3
THpTRL o https://myschool.edu.ru/
3.2 Anpaerunsl. KapOoHOBBIE KUCTOTHI. 7 1 bubnunoreka LIOK

CrnoxxHbie Y(UPBI

https://myschool.edu.ru/



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

bubnunorexa LIOK

33 YTaeBO/E 3 https://myschool.edu.ru/
Wroro no pazueny 13
Pazpea 4. ‘A30Tc0uepmamne OpraHuYecKue coeMHeHMs

4.1 AMUHBI. AMUHOKHCIIOTHL. benku 3 BH6J?HOTeKa HOK

https://myschool.edu.ru/

Htoro no pazneny 3
Paspean S. ‘BLICOKOMOHeKleﬂpHI)Ie COeJMHEeHUSA

5.1 [Tnactmaccel. Kayuyku. Boiokna 2 ﬁg{iﬁ;ﬁiiﬁoﬂi Id<u.ru /
Htoro no pazneny 2
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

11 KJIACC

KounyecTBO 4acoB JIeKTPOHHbIE
HaumMmeHoBaHHe pa3iesioB U TeM (uudpoBbie)
Ne n/m P Konrpoubusie IIpakruyeckue p
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoTshI
pecypchbl
Pa3zgea 1. Teopernueckue 0CHOBbI XUMUM
Crtpoenue atomoB. [lepuoanueckuii 3akoH
bu6mmoreka [IOK
11 u Ilepuonnueckas cucteMa XMMUYECKUX 3
https://myschool.edu.ru/
anemenToB . 1. Menaeneera
12 Crpoenue Bemectsa. MHOroo6pasue 4 bubnuoreka [IOK
' BEIIECTB https://myschool.edu.ru/
bubmuorexa [JOK
1.3 XUMUYECKUEe peakiuu 6 1 1
peaxt https://myschool.edu.ru/
Hroro no paszneny 13
Pa3nen 2. Heoprannuyeckasi xumust
b K
2.1 MeTamnasl 6 1 nommorexa O
https://myschool.edu.ru/
b K
2.2 Hewmeramisr 9 1 1 nommorexa [0
https://myschool.edu.ru/
53 CBs13b HEOPTAaHUYECKUX M OPTAHHYECKUX 9 bubnmoreka [JOK
' BEIIIECTB https://myschool.edu.ru/
Hroro no pazneny 17
Pa3nen 3. XumMus u ;Ku3Hb
b K
3.1 XUMHS U )KU3Hb 4 nommorexa [0

https://myschool.edu.ru/



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
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https://myschool.edu.ru/
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Hroro no pazneny 4

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34



HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
Kosaun4vecTBo 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Kourpoabnbie IIpakTuueckue
n/n Bcero u3yuyeHusi oOpasoBaTesibHbIE
padoTshI padoTshI
pecypcsl
1 [IpenmeTt opranuyeckoil XuMuu, € 1 bubnnoreka [JOK
BO3HUKHOBEHHE, PA3BUTHE U 3HAUCHUE https://myschool.edu.ru/
Teopus cTpoeHHs OpraHUYECKUX
2 coenqunenuii A. M. Byrieposa, eé 1 bubnmorexa LHOK
- DYTICpOBa, https://myschool.edu.ru/
OCHOBHBIE MTOJIOXKEHUS
[IpencraBnenue o knaccuukanuu
3 OpraHn4eckux Bemiects. Homenknarypa 1 bubnuorexa [JOK
(cucTemaruyeckasi) U TPUBHUAJIbHbIE https://myschool.edu.ru/
Ha3BaHUs OPraHUYECKHUX BEILIECTB
4 AJIKaHBI: COCTaB M CTPOCHHUE, 1 bubnuotexa [JOK
TOMOJIOTUYECKUH P https://myschool.edu.ru/
5 Mertan 1 5TaH — NpocTenme 1 bubnuoreka [IOK
MPEICTaBUTENN ATKAHOB https://myschool.edu.ru/
. bubnmoreka [JOK
6 AJIKEHBI: COCTaB U CTPOEHHE, CBOMCTBA 1
https://myschool.edu.ru/
7 OTUiEH U IPONWIEH — IpocTeine 1 bubnnorexa [JOK
MPEACTABUTENIN AIIKEHOB https://myschool.edu.ru/
8 [IpakTuueckas padora Ne 1. «Ilonyuenue 1 1 bubnnorexa [JOK
STUJICHA U U3YYEHUE €r0 CBONCTB https://myschool.edu.ru/
9 Ankanuensl. byranuen-1,3 u 1 bu6mmoreka [JOK

MetunoyraaueH-1,3. Ilomyuenue

https://myschool.edu.ru/
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CUHTETUYECKOIO KaydyyKa U PE3UHBI

AJNKHUHBIL: cOCTaB U 0COOEHHOCTH
CTPOEHUSI, TOMOJIOTUYECKUI P,

bu6mmoreka [IOK

10
AneTriieH — MpoCTeHIIHit https://myschool.edu.ru/
MpEeACTaBUTENb AIKUHOB
1 Brruuciienus o ypaBHEHHIO bubnnoreka [HOK
XUMHYECKOHN peaKiuu https://myschool.edu.ru/
12 Apenbl: 6eH301 U TOIyoJ. TOKCHYHOCTh bubnuorexa [JOK
apeHoB https://myschool.edu.ru/
13 ['eHeTnueckas cBs3b yrieBOIOPOJIOB, bubnnoreka [JOK
MPUHAJICKAIINX K Pa3JIMYHBIM KJIaccam https://myschool.edu.ru/
[IpuponHble HCTOYHUKHU YIJIEBOIOPOIOB:
14 i pH poILHLHZ ras " Ioil IZEIG Heq)TI;)[HHe Bubmorexa IIOK
pHp yr . https://myschool.edu.ru/
ra3bl, HeTh ¥ IPOYKTHI €€ repepadboTKu
[IpupoaHble HICTOYHUKH YTIIEBOAOPOAOB:
15 bi{ pI/I poL[HLHZ ras " o }}Il;e He(I)TI:IHLIe bubmmorera [OK
pHp yr . https://myschool.edu.ru/
ra3el, He()Th U MPOAYKTHI €€ epepaboTKu
16 Kontponbnas paboTta mo pazaery bubnuorexa [JOK
«YTII€BOIOPOABD) https://myschool.edu.ru/
17 [IpenenbHbIe OTHOATOMHBIE CTIMPTHI: bu6nmoreka [JOK
METaHOJI U 3TaHOJI. BoiopoaHas cBs3b https://myschool.edu.ru/
18 MHOroaroMHsbI€ CIIUPTHL: STUICHITIUKOIb bubnnorexka [JOK
U TIIALEPUH https://myschool.edu.ru/
DeHOJI: CTPOCHUE MOJIEKYIIBI,
. bubnuorexa [JOK
19 ¢bu3nueckre 1 XUMHUYECKHE CBONCTBA,
https://myschool.edu.ru/
MIPUMEHEHHE
20 Anpaerunpl: GopMaibaeTuI 1 bu6mmoreka [JOK

areTanbaerug. AneTod

https://myschool.edu.ru/
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OnHOOCHOBHBIE NPEEIbHBIE

bubmuorexa [JOK

21 KapOOHOBBIC KUCIIOTHI: MypaBbHHAS U
P yp https://myschool.edu.ru/
YKCYCHas
99 [Tpaktuyeckas padora Ne 2. «CBoicTBa bubnuoreka [IOK
pacTBOpa YKCYCHOM KHUCIIOTBI» https://myschool.edu.ru/
CrteapuHOBas U OJICMHOBAs KUCIOTHI, KaK
23 MPEICTABUTEIN BBICIINX KapOOHOBBIX bubmorexa [IOK
P P https://myschool.edu.ru/
KHCJIOT
24 MBpi1a Kak COJIM BBICIINX KapOOHOBBIX bubnuorexa [JOK
KHCJIOT, NX MOIOIIIEE JSHCTBHUE https://myschool.edu.ru/
CrnoxHbie 3(hUpBI KaK MPOU3BOTHBIC
bu6mmoreka [IOK
25 KapOOHOBBIX KUCIOT. ['uaponus
https://myschool.edu.ru/
CIIOXKHBIX 3(pHrpoB
26 XKupsl: rupoan3, NpuMeHEeHHe, bubnuoreka [IOK
OmoJsiornueckasi pojb KHUPOB https://myschool.edu.ru/
VYrneBojbl: cocTaB, KiaccupUKaIus.
N bubmuorexa [JOK
27 Bakneiimme nmpencTaBuTeNn: TIII0K034,
https://myschool.edu.ru/
bpykTo3a, caxaposa
28 Kpaxman u nemnrono3a Kak NpupoaHbie bubnuorexa [JOK
MOJIMMEPHI https://myschool.edu.ru/
KonTponbras pabora mo pasmen
29 «KI/IZEO 0JICO, pe mamneg FaHI/I}:—IeCKI/Ie bubmorexa HOK
POACOAEP P https://myschool.edu.ru/
COEIMHEHHMS
bu6mmoreka [JOK
30 AMUHBI: METHJIAMUH U aHWJIMH H
https://myschool.edu.ru/
AMUHOKHUCITOTHI Kak aM(oTepHbIe
bu6mmoreka [JOK
31 OpraHWYECKUE COCTUHCHUS, HX

ouonornyeckoe 3HaueHue. IlenTuanl

https://myschool.edu.ru/
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39 benku kak npupoHbIe 1 bubmumoreka [IOK
BBICOKOMOJICKYJISIPHBIE COCTMHEHUS https://myschool.edu.ru/
33 OCHOBHBIC TOHSATUSI XUMUHU 1 bubmuorexa [JOK
BBICOKOMOJIEKYJIIPHBIX COCUHEHUN https://myschool.edu.ru/
OcHOBHbIE METOIbI CHHTE3a
. bu6mmoreka [IOK
34 BBICOKOMOJICKYJISIPHBIX COSAMHEHUH. 1
https://myschool.edu.ru/
[TnacTmacchl, kKaydyku, BOJTOKHA
OBIIEE KOJIMYECTBO YACOB I10 34
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11 KJIACC

Kosun4yecTBo 4acoB DJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka KonTpoabubie IlpakTnueckue
n/n Bcero u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoThI
pecypcsbl
bu6mmoreka [IOK

1 XUMHYECKUH IJIEMEHT. ATOM. 1 https://edu.ru/
DneKTpoHHas KOHQUTYpaLUs aTOMOB https://resh.edu.ru/
[Tepuoanueckuii 3axon u [lepuoanueckas

5 cucTeMa XuMuyeckux aemeHTos 1. U. 1 bubnuorexa [JOK
MenjeneeBa, ux CBsI3b C COBPEMEHHOMU https://myschool.edu.ru/
Teopuel CTPOCHHS aTOMOB
3aKOHOMEPHOCTH U3MEHEHUSI CBOWCTB
XUMHUYECKUX IJIEMEHTOB U UX COCIMHEHUU

3 II0 TpynIam u rnepuojam. 3HaueHHue 1 bubnuoreka [IOK
MEPUOINYECKOT0 3aKOHA U CUCTEMBI https://myschool.edu.ru/
xuMmuueckux aneMeHToB .M. Menaeneesa
B Pa3BUTHUU HAyKU
Crpoenue BeniecTBa. XMMHUUYECKast CBS3b,

" bubnuorexa [JOK
4 €€ BUJIbI; MEXaHU3MBI 00pa30BaHUS 1
. https://myschool.edu.ru/
KOBAJIGHTHOM CBsI3u. Bogopoanas cBsi3b
BaneHTHOCTh. DNEeKTpOOTPUIIATETLHOCTD.

5 Crenenb okucieHus. BemecTa 1 bu6mmorekxa [IOK
MOJIEKYJIIPHOTO U HEMOJIEKYJIIPHOTO https://myschool.edu.ru/
CTpOEHUSA

6 [TonsiTHE O TUCTIEPCHBIX CHCTEMAX. 1 bubnnorexka [JOK

HUctunasie n KOJUIOMJHBIC PACTBOPHI.

https://myschool.edu.ru/
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MaccoBast 107151 BEIIeCTBa B pacTBOPE

Krnaccudukanusa u HoMeHKIaTypa
HEOPraHUYECKUX COCIUHEHUN.

bu6mmoreka [IOK

7
I'eneTnyeckas CBsI3b HEOPraHUYECKUX https://myschool.edu.ru/
BELIECTB, Pa3JIMYHbIX KJIACCOB
Krnaccudukanusa XuMHUECKUX peakluil B
HEOPraHUYECKON U OpraHN4eCcKON XUMHUU.
bubmuorexa [JOK
8 3aKOH COXpaHEHHS MAcChl BEILIECTB; 3aKOH
https://myschool.edu.ru/
COXpaHEHHS U TPEBPAIICHUS SHEPTUH TIPH
XUMHYECKHUX PEAKIIHIX
9 Ckopoctb peakiuu. OOpaTuMbIe peaKkiuu. bubnnoreka [JOK
XHUMHUYECKOE paBHOBECHE https://myschool.edu.ru/
[Ipaktuueckas pabora Ne 1. «BiausHue
bu6mmoreka [IOK
10 pa3IMyHBIX (DAKTOPOB HA CKOPOCTH
. https://myschool.edu.ru/
XUMHUYECKOHN peakinm»
DNEeKTPOIUTUYECKAS AUCCOLUALIHS.
[Tousitie 0 BogopoaHOM mokasatene (pH)
bu6mmorexa [IOK
11 pactBopa. Peakuuu noHHoro oomMeHa.
https://myschool.edu.ru/
I'unponu3 opraHMuEcKux u
HEOPraHNYEeCKUX BELIECTB
OKHCANTENbHO-BOCCTAHOBUTEIbHBIE
bu6mmorekxa [IOK
12 peakuuu. [louarue o6 anexkTponauze
. https://myschool.edu.ru/
pacIiiaBoB U pacTBOPOB COJIEH
13 KonTponbHas pabota no pazaeny bubnuoreka [IOK
«Teopernyeckre OCHOBBI XUMHUU» https://myschool.edu.ru/
MerTainmbl, UX MOJIOKEHHE B
. bubmuorexa [JOK
14 [lepuonnyeckoit cucteMe XMMUYECKUX

anemenToB 1. 1. Menneneepa u

https://myschool.edu.ru/
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0COOCHHOCTH CTpOeHUs aTOMOB. O01He
¢bu3rUecKre CBOMCTBAa METAJLIOB

CrnnaBel METaIIOB. DJIEKTPOXUMUYECKUI

bu6mmoreka [IOK

15 .
Ps HAIPSKEHUN METAJUIOB https://myschool.edu.ru/
XHUMHUYECKUE CBOMCTBA BAXKHEHIITUX
. . . bu6mmoreka [IOK
16 METaJUIOB (HATPUH, Kaaui, KaJabIlui,
. g . https://myschool.edu.ru/
MarHuii, aTlOMUHHI) U UX COeTMHEHUN
17 XHUMHUYECKHUE CBOMCTBA XpOMa, MEAU U UX bubnuorexa [JOK
COCIMHEHMI https://myschool.edu.ru/
18 XUMHYECKHE CBOMCTBA LIMHKA, XKeJie3a U UX bubmuorexa [JOK
COCIMHEHU I https://myschool.edu.ru/
[IpakTuueckas pabora Ne 2. "Pemienue
bubmuorexa [JOK
19 SKCIIEPUMEHTAIBHBIX 3a7a4 10 TeMe
" https://myschool.edu.ru/
«MeTtambby
Hewmerannbl, ux nonoxxenue B
20 [Iepuoanueckoit cucteMe XMUMUYECKUX bu6mmoreka [IOK
anemenToB . 1. MenneneeBa u https://myschool.edu.ru/
0COOEHHOCTH CTPOCHHUS aTOMOB
®u3nYECKUEe CBOMCTBA HEMETAIIJIOB.
bu6mmorexa [IOK
21 AnnoTponus HEeMETaUIoB (Ha pUMepe
https://myschool.edu.ru/
KHCIIOpoJia, cephl, hocdopa u yrieposaa)
99 XHUMUYECKUE CBOKCTBA TaJIOTEHOB, CEPhI U bubnuorexa [JOK
UX COETUHEHMI https://myschool.edu.ru/
93 XuMHUYECKHE CBOMCTBA a30Ta, pocodpa u bubnmoreka [JOK
HUX COeIUHEHNN https://myschool.edu.ru/
24 XUMHUYECKHE CBOMCTBA YIJIEpOJa, KPEMHUS bubnuorexa [JOK
U UX COEIUHEHUIN https://myschool.edu.ru/
25 [IpuMeHeHne BaXKHEUIIIUX HEMETAIIOB U bubnmuorexa [JOK
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HUX COeIUHEHUN

https://myschool.edu.ru/

O060011IeHre ¥ cUCcTeEMaTH3aluus 3HaHUH 110
TteMe «Hemeraisly. Berauciaenus mo

bu6mmoreka [IOK

26 .

YPAaBHEHUSAM XUMHUYECKUX PEaKLUN U https://myschool.edu.ru/
TEPMOXUMHUYECKUE PACUETHI
[TpakTrueckas padota Ne 3. «Pemenue

bu6mmoreka [IOK

27 AKCIICPUMEHTAIIbHBIX 33724 110 TEME
" " https://myschool.edu.ru/

Hewmeramnst"»

98 KonTponbnas pabota no Temam bubnuorexa [JOK
«Metamb» u «Hemeraiuib»y https://myschool.edu.ru/
Heopraawueckue u opraHndecKue

bu6mmoreka [IOK
29 kucnotel. Heopranmueckue u
https://myschool.edu.ru/
OpraHUYECKHUEe OCHOBAHUS
AMpoTepHBIC HEOpTraHUYECKHE U

30 OpraHuvecKue coeMHeHus. [ 'eneTnueckas bu6nmoreka [JOK
CBSI3b HEOPTaHMYECKUX U OPTAHUYECKHUX https://myschool.edu.ru/
BEIICCTB
Ponp xumun B obecrieueHUN

31 9KOJIOTUYECKOM, IHEPTETUIECKON 1 bubnmnoreka [JOK
MUIIEBON OE30MaCHOCTH, Pa3BUTHH https://myschool.edu.ru/
METUITTHBI
[IpencraBnenus o0 0OIIMX HAYYHBIX

bubmuorexa [JOK

32 MIPUHIIUIIAX TPOMBIIUIEHHOTO MOTYYCHHUS

N https://myschool.edu.ru/
BOKHEHIIINX BEIICCTB

bubmuorexa [JOK

33 YenoBek B MUPE BEIIECTB U MaTEPHATIOB
https://myschool.edu.ru/
bubnmnoreka [JOK

34 XUMUs ¥ 37J0pOBbE YEJIOBEKA 1

https://myschool.edu.ru/
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OBIIEE KOJIMYECTBO YACOB I10
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