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HOACHUTEJBHASA 3AIIUCKA

[Iporpamma 1o XMMHM Ha YpOBHE CcpelHero ooOmero oOpa3oBaHUs
pazpaborana Ha ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-®3 «0O6
obpazoBanuu B Poccuiickoit deaeparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHHS
denepanbHON 00pa30BaTENBbHON MPOrPaMMBI CpeaHEro oOIero oOpa3zoBaHUs
(®OIT  COO), npencraBieHHbIX B DegepaibHOM  rOCYJapCTBEHHOM
obOpazoBarensHOoM ctaHmapre COO, ¢ yu€tom Konnenmuu mpenomaBaHus
y4eOHOro mnpeamera «XvUMHs» B 00pa3oBaTeNbHBIX opraHu3auusx Poccuiickoi
denepanvy, peamu3yIOIIUX OCHOBHBIE OO0Opa3oBaTelbHbIE MPOrPaMMBblI, U
OCHOBHBIX ToNOXeHu «CTparerum pa3BUTHS BocnUTaHus B Pocculickoil
Odeneparun Ha niepuoya 1o 2025 roma» (Pacmopspbkenue IlpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcCHOBY MOAXOAOB K pa3pabOTKe MporpaMMmbl MO XUMHUHU, K OINPENEIICHUIO
oO1ielt cTpateruy 00y4YeHus, BOCIUTAHUS U PA3BUTHUS 00yUYaIOIIUXCs CPEICTBAMU
yueOHoro npeamera «Xumus» g 10—11 knacco Ha 6a30BOM YpOBHE COCTABHIIU
koHnentyanbHbie TosiokeHuss GI'OC COO o B3anM0OOYCIOBICHHOCTH IICNICH,
COJICpKaHMs, PE3yJbTaTOB OOyUeHHS W TpPeOOBAaHUM K YPOBHIO MOJATOTOBKHU
BBIITYCKHUKOB.

XHAMHUYECKOE oOpazoBaHue, MOJIy4aeMoe BBIITYCKHUKAMU
o01reo0pa3oBaTeNbHON  OpraHU3alliK, SBJISETCS HEOTHEMJIEMOM YacThl0 UX
oOpa3zoBaHHOCTH. OHO CIYKHT 3aBEpIIAIOIIMM JTAallOM peaM3alud  Ha
COOTBETCTBYIOILIEM €My ©0a30BOM YPOBHE KIIIOUEBBIX LIEHHOCTEH, MPUCYIIHNX
LEJIOCTHOM CHCTEME XUMHUYECKOro o0pa3oBaHud. OTH ILEHHOCTH KAacaroTCs
MO3HAHUS 3aKOHOB NIPUPOBI, (POPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KYJIbTYpPhl
YeJioBeKa, a TakKe OKOJOTUYECKHM OOOCHOBAHHOTO OTHOIICHHUS K CBOEMY
3I0POBbI0 M TPUPOAHOW cpene. Peammusyercss xumuyeckoe oOpa3oBaHuE
oOyyJarommxcsi Ha YpoBHE CpeHEero o0IIero 00pa3zoBaHus CPEACTBAMHU y4eOHOTO
npeaMera «XHUMHS», COJIEpPKAaHHE M TIOCTPOEHHE KOTOPOrO OIPEIEIEHBl B
mporpaMme MO0 XMMUM € YYETOM CHenM(PUKA HAyKH XUMHH, €€ 3HAYCHUS B
MO3HAHWU TIPUPOJLI M B MaTEPUAIBHOW KXU3HM OOIIECTBA, a TakXkKe C y4E€TOM
oOmMX 1eaed M MPUHLMIOB, XapaKTEPU3YIOIIMX COBPEMEHHOE COCTOSHHE
CUCTEMBI cpefiHero oo1iero oopasoBanus B Poccuiickoit deaepanumu.

XUMHSI KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HayK WUTPAaeT OCOOYIO POJb B
COBPEMEHHOW IMBUIIM3AINH, B CO3/IaHUU HOBOM 0a3bl MaTepHalIbHON 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 (popMHUpyeTcs B XMMHUU HAa OCHOBE IMOHUMAaHUS
BEILIECTBEHHOI'O0 COCTaBa OKPYKAIOUIETO MHUpPA, OCO3HAHUS B3aWMOCBSI3H MEXKIY
CTPOEHHEM BEIIECTB, UX CBOMCTBAMHU U BO3ZMOXXHBIMH O0JIaCTIMU IPUMEHEHUSI.



TecHO B3aMMOJENUCTBYS C APYTMMH €CTECTBEHHBIMH HAyKaMH, XMMHS cTajia
HEOTHEMIIEMOM YaCThIO MUPOBOM KYJIbTYpbl, HEOOXOIUMBIM YCIOBUEM YCIIEIIHOTO
Tpyda MU KHU3HU Kaxaoro uigeHa odOmiectBa. CoBpeMeHHas XHMHA Kak Hayka
CO3UJATENIbHAsI, KAaK HayKa BBICOKMX TEXHOJOTHH HAlpaBJICHA Ha pELICHUE
r100anbHBIX MPOOJEM YCTOWYMBOIO pa3BUTHUS YEJIOBEYECTBA — CBIPHEBOW,
HHEPreTHYECKOM, MUIIEBOM, IKOJIOTUYECKON 0€30MaCHOCTH M OXPaHBI 310POBbSL.

B coorBercTBHM C OOIIMMH LEISAMH W NPUHUUIIAMU CPEJHErO OOIIEro
oOpaszoBaHusl conepkanue npeamera «Xumus» (10-11 kmaccsl, 6a30BbIi ypOBEHB
U3YyYEHHUsI) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOLIEKYIbTYPHYIO IMOATOTOBKY
oOyyaromuxcs, HEOOXOJUMYH0 MM [ BbIpa0OTKM MHMPOBO33PEHUYECKUX
OPUEHTUPOB, YCHEHIHOTO BKJIIOYEHUS B JKU3Hb COLMYMa, MPOJOHKCHHUS
00pa30BaHus B pa3JIMYHBIX 00JIACTAX, HE CB3AHHBIX HEMOCPEACTBEHHO C XUMUEH.

CocraBngomuMu  npeaMeTa  «XUMHUS»  SABISAIOTCA  0a30Bble  KypChbl —
«Oprannueckas xumus» U «OOmIass MU HeopraHUYecKas XUMUS», OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHMsI KOTOPBIX SIBJIIFOTCS OCHOBBI 0a30BOIl HAYKH: CUCTEMA
3HAHUU MO0 HEOPTaHMYECKOW XMMHH (C BKIIFOUEHUEM 3HAHUM U3 OOIIEH XUMUU) U
OpraHn4YecKon Xxumuu. POpMHUpPOBaHUE JAHHOM CHUCTEMBI 3HAHWM NPU U3YYEHUU
npeaMera o0ecrnedyMBaeT BO3MOXKHOCTh PACCMOTPEHHUS BCErO0 MHOroooOpasus
BEIIECTB HA OCHOBE OOLINX MOHSTUM, 3aKOHOB U TEOPUN XUMHUHU.

CrpykTypa coaepxkaHus KypcoB — «Opranumdeckas xumus» U «OOmas u
HEOpraHuyeckas XUMHUs» cpopMuUpoBaHa B IMporpamMme MO XMMHHM Ha OCHOBE
CUCTEMHOIO TOJXOJa K M3yYEHUI0 YydyeOHOro Marepuajia U OO0yCJIOBIIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUH Ha  ONPEICNIEHHBIX
TEOPETHUYECKUX YpOBHAX. Tak, B Kypce OpraHM4EeCKOM XHMMHHM BEILIECTBA
paccMaTpHUBAIOTCSI HA YPOBHE KJIACCHYECKON TEOPUU CTPOCHHSI OPraHUYECKUX
COCIMHEHHUW, a TakKe€ Ha YPOBHE CTEPEOXMMHUYECKUX M  DIIEKTPOHHBIX
OpelCcTaBlICHUd O cTpoeHuu BeulecTB. CBeaeHHs 00 H3y4aeMbIX B Kypce
BEIIECTBAaX JAOTCS B Pa3BUTHH — OT YIJIEBOJOPOAOB A0 CIOXKHBIX OMOJIOTHUYECKU
aKTUBHBIX COEOUHEHHI. B Kypce OpraHmyecko XWUMHH ITOJYYalOT DPa3BUTHE
c(OpMHPOBAHHBIE Ha YPOBHE OCHOBHOIO 00IEro 0Opa3oBaHUs MEPBOHAYAIBHbBIE
MPEICTABICHUS] O XUMUYECKOM CBS3M, KIAaCCU(UKALMOHHBIX MPU3HAKaX BEUIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON pEaKIUU.

[Ton HOBBIM yriOM 3peHHs B mpeamere «XUMHS» 0a30BOro ypOBHSA
paccMaTpuBaeTCsl HW3YYEHHBIM Ha YpPOBHE OCHOBHOTO 0O0Imiero oOpa3oBaHUs
TEOPETUYECKU MaTepuan | (PAKTOJIOTMYECKHME CBEIEHUS O BellecTBaX U
XUMHUYECKOM peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIIas M HeopraHuyeckas
XUMHSD» 00yYaromMMcs TPEAOCTaBISETCS BO3MOXKHOCTh OCO3HATh 3HAYCHHE
NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJIOJIOTMYECKUX TMO3UIIUH,



riy0ke TOHATh MCTOPUYECKOE H3MEHEeHHe (QYHKIUH STOro 3akoHa — OT
o0o0mIaroIIei 10 0OBACHSIOMIEH 1 MPOTHO3UPYIOLICH.

Envnas cucrema 3HaHMM O BAXKHEWIIHMX BEIIECTBAX, UX COCTaBE, CTPOECHUH,
CBOMCTBaxX W NMPUMEHEHHUH, a TAKKE O XUMHYECKHX PEAKUMIX, UX CYIIHOCTH U
3aKOHOMEPHOCTSIX MpOTEeKaHus JomoyiHsgeTrcs B Kypcax 10 um 11 xkmaccos
AJIIEMEHTaMH COJEP)KaHMS, WMEIOIIMMH KYJbTYPOJIOTHYECKAA W MPUKIATHON
XapakTep. OTH 3HAHUS CHOCOOCTBYIOT ITOHMMAHUIO B3aWMOCBSI3M XHMHH C
JPYTMMHM HayKamH, PacKpbIBalOT €€ poJib B MO3HABATEIbHOM M MPAKTUYECKOU
JESATEIbHOCTH YEJIOBEKa, CIOCOOCTBYIOT BOCIUTAHUIO YBAXKEHHUS K IMPOIECCY
TBOpUYECTBa B 00JACTH TEOPUU M MPAKTUYECKUX MPUIOKEHUNU XUMHUU, TTOMOTAIOT
BBIITYCKHUKY OpPHUEHTHPOBATbCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYUMBIX
npoOiemMax, CBSI3aHHBIX C XHWMHEW, KPUTUYECKH OCMBICIHMBATh MH(GOPMAIUIO U
NPUMEHATh €€ Uil TIONOJIHEHWS 3HAHUM, PEIICHUS WHTEIUICKTYyaIbHBIX U
HKCIEPUMEHTAIBHBIX UCCIEI0BATENbCKUX 3aa4. B 1enom coaepkanue yueOHOTo
npeaMera  «XUMHS» ~ JAaHHOTO  YPOBHS ~ M3YYEHHMsS OPUEHTHUPOBAHO  Ha
dbopmupoBaHre y OOy4YarOMMXCA MHPOBO33PEHUYECKONM OCHOBBI ISl MOHUMAHHUS
dunocockux uAeH, TaKMX KaK: MaTepualbHOE €IMHCTBO HEOPraHMYECKOro M
OpPraHUYECKOT0 MHpa, OOYCIOBJIEHHOCTh CBOICTB BELIECTB HX COCTaBOM H
CTPOEHUEM, II03HABAEMOCTb MPUPOJAHBIX SIBJICHUH IIyTEM 3KCIEPUMEHTA M
pEelIeHUs] MPOTHBOPEYMI MEXKIy HOBBIMH (DakKTaMU U  TEOPETUUYECKUMU
MPEANOChUIKAMH, OCO3HAHUE POJIM XUMHUU B PEUIEHUU IKOJIOTMYECKUX MPoOieM, a
Takke MpodseM cOepeKeHUsl IHEPreTUUECKUX PECYPCOB, ChIPhS, CO3aHUS HOBBIX
TEXHOJIOTUH U MaTEPUAJIOB.

B nmane pemeHuss 3aga4  BOCHUTAHMS, PAa3BUTUS M COLMAIM3ALUU
OoOy4JaronMxcss NPUHATbIE MNPOrpaMMOM IO XUMHUU TMOJAXOAbl K OIPEACIICHUIO
CONEp)KaHUsI M TOCTPOCHUS TMpeAMeTa MpeAyCMaTpuBaOT (popMUpoBaHUE
YHHUBEpPCAJbHBIX Y4YEOHBIX JACHCTBUH, HMEIOIMX 0a30BO€ 3HAYCHHE IS
pa3jMyYHBIX BHJIOB JESATENIBHOCTHU: pEUIeHHs] NpoOsieM, IOWUCKa, aHalu3a M
00paboTku MH(pOpMALK, HEOOXOIUMBIX JJIsl MPUOOPETEHHUS OIbITa TPAKTUYECKOM
U HCCIIENOBATENbCKON JEATENbHOCTH, 3aHMMAIOIIEH Ba)XKHOE MECTO B MO3HAHUU
XUMUH.

B mnpaktuke mnpenonaBaHus XMMHUM Kak Ha YpOBHE OCHOBHOI'O 0OILEro
oOpa3oBaHus, TaK U Ha YPOBHE CPEIHETO 00I1Iero o0pa3oBaHus, IPU ONPEICTICHUN
coJlep KaTeIbHOM XapaKTepUCTUKHU 1ieJied HW3y4eHHUs NpeMeTa HalpaBlIeHUEM
NEPBOCTENEHHOW 3HAYMMOCTU TPAJAUIMOHHO MpHU3HAETCS (HOPMHUPOBAHHE OCHOB
XMMHUYECKOM HAayKHd KaK 0O0JIaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUUYECKON
JEATEIbHOCTH YE€JIOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOW KyJbTyphl. C
METOJIMYECKOW TOUYKM 3PEHUSI TAKOW NOAXOJ K OINPEACICHUIO LIEJIEH H3y4YEeHUs
MpeIMETA SBJISIETCS BIIOJIHE ONPABAAHHBIM.



CorynacHO JaHHOW TOYKE 3PEHUS TJIABHBIMH IIEJIIMH HM3yYCHHs TMpeaMeTa
«Xumusi» Ha 6a3oBoM ypoBHe (10 =11 kJ1.) BIISAIOTCS:

e (OpPMHUPOBAaHHME CHUCTEMBl XHMHUYECKHX 3HAHUM KaKk  BaKHEHIIeH
COCTaBIIIIOLIEH €CTECTBEHHO-HAYYHOW KapTUHBI MUpPa, B OCHOBE KOTOPOMU
JeKaT KIIFOYEBBIC TOHATHS, (PyHIaMEHTAIBHBIEC 3aKOHBI U TEOPUU XHMHH,
OCBOGHHE sI3bIKa HAYKW, YCBOCHHE W TMOHHUMAHHE CYIIHOCTH JOCTYITHBIX
0000IIECHNIT MHPOBO33PEHUECKOTO XapaKTepa, O3HAKOMIICHHE C MUCTOPHUEH
WX Pa3BUTHS U CTAHOBJICHHUSI,

e (OpMUPOBAHME U PA3BUTHE MPEACTABICHUN O HAYYHBIX METOJAaX MO3HAHUS
BCIECTB M XUMWYECKUX pEaKIuii, HEOOXOMMMBIX [JIsi MPUOOpETEHUS
YMEHHA OpPHUEHTHUPOBATHCS B MHPE BEIIECTB M XUMHUYECKHUX SBICHHIA,
UMEIOIIHUX MECTO B MPUPOJIE, B TPAKTUUECKON U TTOBCEAHEBHOM KU3HU;

e DPa3BUTHE YMEHUU U CTIOCOOOB ACSATEILHOCTH, CBSI3aHHBIX C HAOIIOICHUEM U
OOBSICHEHHEM XUMHYECKOTO OKCIEPUMEHTa, COOJIOACHHEM TIpaBUII
0e30MmacHOro o0paIieHus ¢ BEIIeCTBAMH.

Hapsigy ¢ aTum, conepxkaTesibHasi XapaKTepUCTUKA LeJIel U 3a7a4 U3y4eHHUsI
IpeaMeTa B IPorpamMme 1Mo XUMHUHU YTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU
C HOBBIMHU NIPHUOPHUTETAMHU B CHUCTEME CpeaHero odmiero oopasoanusi. CeroaHs B
NpENoJAaBaHNM XUMUU B OOJbIIed CTeNmeHH OTAAETCA  MPEANoYTeHHE
MPAKTUYECKOM KOMIIOHEHTE COJEp>KaHUs OOYy4YEHUs, OPUEHTUPOBAHHOW Ha
MOJTOTOBKY BBIMMYCKHUKA 00IIe00pa30BaTeILHON OpraHu3alliy, BIAJCIONIETO He
HA0OpOM 3HaHWN, a (PYHKIMOHAIHHOW TPAMOTHOCTBIO, TO €CTh CIIOCOOAMH U
YMEHUSMH aKTUBHOTO TIOJIYYCHHS 3HAHUN W MPUMEHCHHS WX B PEATbHOUW KU3HU
JUTSL PEIICHUS TPAKTUUECKHX 3a7ad.

B cBs3u ¢ ATUM TIpU U3YYEHUH TMpeaMeTa «XUMHS» JOMHHHPYIOIIEe
3HAaUEHUE MPUOOPETAIOT TAKKUE 1IENU U 33]]a4M, KaK:

amanTanusi 00yJaromMxcsl K yCIOBUSM TUHAMHYHO Pa3BUBAOIIETOCS MHPA,
dbopMupoBaHHEe  WHTEIJICKTyalbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYTHUYECTBY, CAMOCTOATEILHOMY MPUHATHIO TPAMOTHBIX
pEIICHU B KOHKPETHBIX KU3HEHHBIX CUTYAIUsX, CB3AHHBIX C BEIIECTBAMHU M MX
IPUMEHEHUEM;

dopmupoBanne y OOy4aromMxcs KIIFOYEBBIX HABBIKOB  (KITFOUEBBIX
KOMIICTCHIINI), WUMEIONINX YHUBEPCATbHOE 3HAYCHHE IS Pa3IUYHBIX BHJIIOB
NeATEeTLHOCTH: PElIeHHs MpoOJieM, MorcKa, aHaiau3a U 00paboTku uWHGOpPMAIIH,
HEOOXOMUMBIX JUIsi TIPUOOPETEHUSI OMbITa JACATEIBHOCTH, KOTOpash 3aHUMAaeT
BOXHOE MECTO B TIO3HAHMM XWUMHH, a TakXKe i1 OIEHKH C TIO3UIUi
DKOJIOTUYECKON OE€30MacHOCTH XapaKTepa BIHUSHUS BEIIECTB M XUMHYECKHX
MPOIIECCOB HAa OPTaHU3M YEJIOBEKa M MPUPOAHYIO CPEY;



pa3BUTHE TO3HABATEIILHBIX WHTEPECOB, MHTEIICKTYAIbHBIX W TBOPYECKUX
CIOCOOHOCTEH 00YJarOMIMXCs: CIIOCOOHOCTH CaMOCTOSITENIbHO MPUOOPETaTh HOBBIE
3HAHMS TI0 XUMHUH B COOTBETCTBHUH C )KHU3HEHHBIMU MOTPEOHOCTSIMU, UCIIOIH30BAThH
COBpEMEHHbIE MH(POPMAIIMOHHBIE TEXHOJOTUHU JIJIsl TIOMCKA W aHaliu3a yuyeOHOU u
HAy4YHO-TIOMYJISIPHOM MH(POPMAIIUK XUMUYECKOTO COJIEP KAHMUS;

dbopMHUpOBaHUE U PA3BUTHE Y 00YJAIONTUXCS ACCOIMATUBHOTO ¥ JIOTHYECKOTO
MBIIIICHUS, HA0TIOAaTeIbHOCTH, COOPAaHHOCTH, aKKyPaTHOCTH, KOTOPBIE OCOOCHHO
HEOOXOJMMBI, B YAaCTHOCTH, MPU IUIAHUPOBAHUU W MPOBEACHUH XUMUYECKOTO
HKCIIEPUMEHTA;

BOCIIUTAaHUWE Yy oOOydarommxcss YOEXKIEHHOCTH B T'yMaHUCTHYECKOM
HAIPaBJICHHOCTH XWMHH, € BAaXHOW POJM B PEIICHUH TIOOAIBHBIX IPOOJIeM
PaIMOHAIBHOTO MPUPOIOTIONBE30BaHMS, TIOTIOTHEHUS SHEPTETHUECKUX PECYPCOB U
COXpaHEHUs] TPUPOJHOIO PABHOBECHSA, OCO3HAHUS HEOOXOIUMOCTH OEpexHOro
OTHOUIIEHUS K TPHUPOJEC U CBOEMY 30pPOBBIO, a TakKe NPHOOPETEHUs OIbITa
WCITOJIb30BAHUS TIOMYYEHHBIX 3HAHWA I TPHHITHS TPAMOTHBIX PEIICHUH B
CUTYaIHsIX, CBI3aHHBIX C XUMUYCCKUMU SBJICHUSMH.

B yueOHOM miaHe cpenHero oOimiero oOpa3oBaHUS TPEAMET «XHUMHUS»
0a30BOT0 YPOBHS BXOJUT B COCTaB IpeaMeTHON obnactu «EcrecTBeHHO-HAay4YHbIE
PEIMETBD.

OO11ee Yncao 4acoB, OTBEAEHHBIX ISl U3YUEHHUS] XMMUU, HA 0230BOM YPOBHE
cpeaHero oobmiero oopaszoBanusi, cocrapisieT 68 yacos: B 10 kiacce — 34 yaca (1
gac B Hegento), B 11 kimacce — 34 yaca (1 gac B Hefenio).



COAEPXKXAHUE OBYUYEHUA
10 KITACC
OPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHMYeCKOM XUMHMHU

[IpeameT opraHnyecKoi XUMHUM: €€ BOSHUKHOBEHUE, PA3BUTHE U 3HAUCHUE B
MOJIY4YEHUH HOBBIX BEIIECTB M MaTepuansoB. Teopusi CTPOECHHUsSI OPraHUYECKHX
coequHeHnit A. M. Bytneposa, e€ ocHOBHbIE 10JI05keHUsA. CTPYKTYpHBIE (POPMYJIBI
OpraHM4ecKux BemecTB. [omoinorus, u3oMepus. XHUMHYECKas CBSA3b B
OpPraHUYECKUX COCUHEHUSAX — OJUHAPHBIEC U KPATHBIE CBSI3U.

[IpeacraBnenne o Ki1acCU(pUKALMKU OpraHuyecKkux BeniecTB. HomeHknaTypa
OpPraHUYECKUX COEAMHEHUN (cucTeMaTuyeckas) M TPUBUAJIbHBIE Ha3BaHUS
BKHEUIIUX MPEIACTABUTENEHN KIAaCCOB OPraHUYECKHUX BEILECTB.

OKCIEPUMEHTAIBHBIE METOAbl M3YYEHMSI BEIIECTB M HUX IPEBPAILCHHIA:
O3HAKOMJIEHHME C 00pa3uaMy OpPraHWYeCKHX BEIIECTB W MarepuajaMd Ha HX
OCHOBE, MOJEIMPOBAHUE MOJIEKYJ OPraHUYECKUX BEIIECTB, HAOJIOJCHHE W
ONMCAHME JEMOHCTPALMOHHBIX OIBITOB IO MIPEBPAILCHUI0 OPraHUYECKHUX BEIIECTB
IIpU HarpeBaHuu (TJ1aBJIeHUE, 0OYITIMBaHUE U TOPEHUE).

Yriaesogopoasl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHHA pAA. MeraH W 3TaH —
NpOCTEUIINE NPEICTABUTENN aJIKaHOB: (PU3MYECKUE M XUMHUYECKHE CBOMCTBA
(peakuuy 3aMelleHuss M TOPEHHs), HAXOXACHHE B IMPHUPOJAE, IOIyYCHHE HU
IIPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJOTUYECKUNA psll. DTUIEH U NPOINUJIEH —
pPOCTEUIINE TNPEICTABUTENN QJIKEHOB: (U3MYECKUE M XUMHUYECKHE CBOMCTBA
(peakuuMy THAPUPOBAHUS, TaJOTEHUPOBAHUS, TUApATALlMM, OKHUCIEHUS U
NOJINMEPU3ALINH ), TOJTYYEHUE U IPUMEHEHHE.

Ankanuensl: Oytaauen-1,3 u metwnOytanueH-1,3: cTpoeHue, BaKHEWIINE
XUMUYECKHE CBOMCTBa (peakuusi moiaumepusanuu). [lomydeHue CHUHTETUYECKOIO
Kay4dyKa U pEe3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTUYECKUH Psifl. ALIETUIICH
— TpPOCTEHIINNA TpEeACTaBUTENIb AJIKUHOB: COCTaB, CTpPOEHHUE, (U3UYECKHE HU
XUMUYECKHE CBOMCTBA (peaklUMK TMAPUPOBAHUS, FaJOT€HUPOBAHUS, TUAPATALINH,
rOpeHus), MOJy4YEeHUE U TPUMEHEHUE.

Apenbl. benzon: coctaB, crpoeHue, QpuU3MYECKHe W XMMHYECKUE CBOMCTBA
(peakiuu raJoreHMpOBaHMsI U HUTPOBAHUS), NTOJIYUEHUE U NMPUMEHEHHE. Tonyon:
cocmae, cmpoeHue,  Quauyeckue U  XuMuyeckue  ceolicmea  (peaxyuu
2aN02EHUPOBAHUS U HUMPOBAHUs), NOAyYeHue U npumerenue. TOKCUYHOCTb



apeHoB. ['eHeTmyeckas CBSI3b MEXAY YIJIEBOAOPOJAMH, MPUHAUICKALUMHA K
pPa3IUYHBIM KJIACCAM.

[IpuponHble WCTOYHMKHK YIJIEBOAOPOAOB. IIpupomHslii ra3 W IONyTHBIE
HedTanble Ta3bl. Hedth u e€ mpoucxoxnenue. CrnocoObl nepepadOoTKu HEPTH:
NEPErOHKA, KPEKUHT (TEPMUYECKUU, KaTaluTU4YeCKuil), mupoius. I[IpomykTbl
nepepaboTku HeTH, UX MPUMEHEHHUE B NMPOMBIIUIEHHOCTH U B ObITy. KameHHBIN
yroJib U IPOAYKTHI €T0 MepepadoTKH.

OKCIEpUMEHTAIbHBIE METOJbl HM3YyYEHHUS BEUIECTB W HMX NPEBpALICHUN:
O3HAKOMJIEHHME C o0Opa3lamMu IlacTMacc, KaydyKOB M PE3UHBI, KOJUICKIIUU
«Heptp» u  «VYromp», MOACIUPOBAHUE  MOJIEKYJT  YIJIEBOJAOPOJIOB U
raJOr€HONPOU3BOHBIX, TPOBEACHUE NPAKTUYECKON PabOThI: MOJIYYEHUE ITHIICHA
Y U3yYEHHE €TO CBOWCTB.

PacuérHrie 3anaun.

Bbruncnenuss 1o ypaBHEHHIO XMMHMUYECKOM peakuuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJIHOTO BEIIECTBA MJIM MPOJYKTa PEaKIMU M0 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WIIK TPOJYKTOB PEAKIIUN).

Kucaopoacoaepxaime opranueckue coeJUHEHNS

[IpenenbHbIE OAHOATOMHBIE CHOUPTBHL.. MeETaHON M 3TaHOJ: CTPOCHHUE,
¢uznyeckue M XHUMUYECKHME CBOMCTBA (pEaKkIUM C aKTUBHBIMU METaJllaMH,
rajJjior€HOBOJIOPOJIaMH, TOpPEHHUE), NpuMeHeHue. BoaopoaHbie CBS3UM MEXAY
MOJIEKYJIaMU CIIUPTOB. /[elicTBHE METaHOJa U 3TaHOJa Ha OPraHU3M YeJIOBEKa.

MHOroaToMHbl€  CHOUPTBL. OTWICHIJUKOIb W  TJILEPUH: CTPOCHHUE,
¢usznyeckue W XUMHUYECKHE CBOMCTBa (B3aMMOJEHCTBUE CO UIEIIOYHBIMU
MeTaJlJlJaMHi, KaueCTBEHHas peaklMsi Ha MHOroaTOMHbIe cnupthl). JleiicTBue Ha
opraHu3M yenoBeka. [[pumeHenune rauuepruHa U 3TUIICHTJIMKOJIA.

deHoM: CTpOCHUE MOJEKYJbl, (U3UYECKHE W XHUMHUYECKHE CBOMCTBA.
Toxcuunocth penona. [lpumenenue denona.

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

OAHOOCHOBHBIE TpeJeNbHble KApOOHOBBIE KHUCIOTHL. MypaBbUHAs U
YKCYCHasl KHCIIOTBI: CTpO€HHE, (PU3MUecKue U XUMUYECKUE CBOICTBa (CBOMCTBA,
o0miue Uil Kjacca KUCIOT, PEaKIys 3Tepu(pUKaluu), MOJIyYeHUe U IPUMEHEHHE.
CreapuHOBasi U OJICMHOBAs KUCIOTHl KaK MPEICTABUTENIM BBICIIMX KapOOHOBBIX
KHUCIJIOT. Mbla Kak COJIM BBICIIMX KapOOHOBBIX KUCJIOT, UX MOIOIIEE ACHCTBUE.

Crnoxuble 3(QUpbl Kak MPOU3BOJAHBIE KAapOOHOBBIX KHUCJIOT. ['maponus
coxHBIX GupoB. XKupsl. ['maponus xupos. [Ipumenenue xxupos. buomornueckas
POJIb KUPOB.




YrneBonmpl:  cocTaB, KiacCU(UKAIUA ~ yIIAEBOAOB  (MOHO-, JH- U
nosucaxapuabl). [moko3a — mpocTelmmii MOHOCaxapui: OCOOEHHOCTH CTPOSHUS
MOJIEKYNbI, (U3NYECKHEe W XHUMHYECKHE CBOMCTBA (B3aUMOJEHMCTBHE 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 nemnono3a Kak NpupojHbie nmoauMepbl. CTpoeHue Kpaxmaia H
nenono3bl.  du3nueckue M XMMHYECKHE CBOMCTBA Kpaxmana (TUIpOJIu3,
KaueCTBEHHAs PEaKIUs C HOJIOM).

DKCIEePUMEHTAIbHBIE METOJbl HM3YYEHHsS BEIIECTB M WX IMpeBpalieHUil:
poBeJcHUE, HAOMIOJEHNE W OIMUCAaHUE JEMOHCTPAIIMOHHBIX OIBITOB: TOPEHHE
CIUPTOB, KAaUYE€CTBEHHbIE PEAKIMH OJHOATOMHBIX CIHMPTOB (OKUCIEHHE 3TaHOJa
okcugoM Mmemu(ll)), MHOrOaTOMHBIX CIUPTOB (B3aWMOJICHCTBHE TIIHICPUHA C
ruapokcuiom menu(ll)), anpaerugoB (OKuCICHNE aMMHUAYHBIM PACTBOPOM OKCHJIA
cepeopa(l) u ruapokcugom wmenau(ll), B3aumoneicTBHEe Kkpaxmana C HOJOM),
IPOBEICHHE NMPAKTUYECKOW pabOThI: CBOMCTBA pacTBOpPa YKCYCHOW KHCIIOTHI.

Pacuérnblie 3anaun.

Bbruncnenuss mo ypaBHEHHIO XMMHMUYECKOM peakuuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOIO BEIIECTBA MJIM MPOJAYKTa PEaKLMH MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJIHOTO U3 UCXOJIHBIX BEIIECTB WM IPOYKTOB PEAKIIUN).

A3oTcoeprkalue OpraHu4ecKue COeTMHEHMS.

AMUHOKHUCIOTHI Kak aM(pOTepHble oprannyeckue coeanHenus. dusnueckue
U XMMHMYECKHUE CBOMCTBAa aMUHOKHCIOT (Ha mpumepe rimuuHa). buomormueckoe
3HaYeHHE aMUHOKHUCIOT. [lenTupl.

benku kak mpupoAHBIE BBICOKOMOJEKYISpHBIE coenauHeHus. [lepBuunas,
BTOpPMYHAs M TPETHUYHAs CTPYKTypa OeiakoB. XHUMHUYECKHME CBOWCTBA OEJKOB:
TUJIPOJIN3, I€HATypalusl, KAUeCTBEHHbIE peakluy Ha OeNKH.

OKCIIepUMEHTANIbHBIE METOAbl H3Y4YEHMsI BEIIECTB M MX IpEeBpalleHUil:
HAOJIOICHUE U ONMKMCAHUE JEMOHCTPALIMOHHBIX OMBITOB: JA€HATYpalus OEIKOB MPH
HarpeBaHuM, IBETHHIC PEAKIIUU OCIIKOB.

BbicokoMouieKyJIsIpHbIE COeIMHEHUSI

OCHOBHbIE TOHSATUS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHHUI: MOHOMED,
HOJIUMEP, CTPYKTYPHOE 3BEHO, CTETECHb MOJIMMEPHU3aLUHU, CPEIHAS MOJICKYJIsIpHas
Macca. OCHOBHBIE METOAbl CHUHTE3a BBICOKOMOJIEKYJSPHBIX COEIMHEHHH —
MOJIMMEPHU3ALUs U MOJUKOHIECHC AL

OKCIIepUMEHTANbHBIE METOAbl H3YYEHMsI BEIIECTB M MX IPEBpallEeHUil:
O3HaKOMJIEHHE C 00pa3laMH MPUPOAHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJIACTMAcCC,
Kay4yKOB.

MexnpeaMeTHble CBA3H.



Peannsanust MEXNpeIMETHBIX CBA3EH PU U3YYEHNH OPraHUYECKOM XMMHU B
10 kiacce OCYLIECTBISECTCA YEpe3 HCIOJIb30BAHUE KaK OOIIUX eCTECTBEHHO-
HAyYHBIX MOHATHH, TaK W TOHITHH, SBJISIOIIUXCS CUCTEMHBIMU JUISl OTIAEIbHBIX
IIPEIMETOB €CTECTBEHHO-HAYYHOI'O IUKIIA.

OO1ue ecTeCTBEHHO-HAy4YHbIE TIOHATHUSA: SIBJICHHUE, HAYUHBIN (PaKkT, TMIIOTE3A,
3aKOH, TEOpHs, aHaJu3, CUHTE3, Kiaccu(uKaIus, MepruoJuIHOCTh, HAOIIOICHHUE,
U3MEPEHUE, FIKCIIEPUMEHT, MOJIETUPOBAHHUE.

dusnka: MaTepus, DHEPrus, Macca, aroM, OJJIEKTPOH, MOJIEKyJa,
HPHEPreTUYECKUN YPOBEHb, BEILECTBO, TEJIO, OOBEM, arperaTHOE COCTOSHUE
BELIECTBA, (PU3MUECKHUE BETUUYHUHBI U €JUHUILIBI UX U3MEPEHUSI.

buonorus: kierka, opranmsMm, Omochepa, oOMEH BEIIECTB B OpTaHHU3ME,
(doToCHHTE3, OMOJOTMYECKH aKTHBHBbIE BellecTBa (O€IKH, YIJIEBOIbI, KHUPBI,
bepMeHTHI).

['eorpadusi: MuUHEpabl, TOPHBIE OPOJIbI, MOJIE3HbIE UCKOMaeMbl€, TOILUIMBO,
peCypchl.

TexHonorusa: MNHIIEBbIE MPOAYKTHl, OCHOBBI PpAalMOHAIBHOTO NUTAHUS,
MOIOLIME CPEJICTBA, JIEKAPCTBEHHbIE U KOCMETHUYECKHE MpenapaTsl, MaTepHabl U3
VCKYCCTBEHHBIX M1 CHHTETHYECKUX BOJIOKOH.

11 KVIACC
OBIIAA 1 HEOPTAHUYECKASA XUMUA

Teopernyeckue OCHOBbI XUMHHU

XUMUYECKHI 31eMeHT. AToM. Sapo aroma, H30TOMNBL. DIJIEKTPOHHAs
000J10YKa. DHEPreTHYEeCKUe ypOBHH, MOJTYPOBHU. ATOMHBIC opOuTau, S-, p-, d-
anemMeHTbl. OCOOCHHOCTH paclpeesieHus JIEKTPOHOB MO OpOUTANIIM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOIOB. INEKTPOHHASI KOH(PUTYpAIUs aTOMOB.

[lepunonnueckuit 3akoH u lleproanueckas cucreMa XUMUUYECKUX 3JIEMEHTOB
. 1. MenneneeBa. CBsi3b MEPUOJUYECKOTO 3aKOHA U [lepuoamdeckoid CHUCTEMBI
xuMHueckux asnemMeHToB J[. M. MeHneneeBa ¢ COBpEMEHHON TEOPHEN CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH U3MEHEHUS CBOWCTB XHUMHUYECKHX DJJIEMEHTOB U
o0pa3yeMbIX MMM TPOCTBIX M CIIOKHBIX BEIECTB IO TPYIIaM H TEpUOaM.
3HaYeHue NepUOANYECKOrO 3aKOHA B pPa3BUTHH HAYKHU.

Crpoenue BemiecTBa. XUMHYECKasi CBS3b. BHAbI XMMHYECKON CBS3U
(KoBaJIeHTHasl HEMOJISIpHAsT W TOJISIpHAsi, MOHHAsS, MeTajuindeckas). MexaHu3Mbl
o0pa30oBaHUsI KOBAJICHTHOM XHWMHUYECKOW CBsI3U (OOMEHHBII W JOHOPHO-
akIenTopHbiid). BomopoaHas cBs3b. BaleHTHOCTb. OIEKTPOOTPUIIATEILHOCTD.
Crenenb okuciieHus. IOHbI: KATUOHBI U AHUOHBI.



BemectBa MOJEKYJISPHOTO UM HEMOJIEKYJSIPHOTO  CTPOEHHUA. 3aKOH
MOCTOSTHCTBA COCTaBa BELIECTBA. THUIMBI KPUCTAINIMUECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BEILIECTB OT TUIIA KPUCTAJUIMYECKON PEIIETKH.

[loHaTHe O aucnepcHbIX cucrteMax. VICTUHHBIE M KOJUIOMIHBIE PACTBOPHI.
MaccoBast 10Ji1 BEIIECTBA B pACTBOPE.

Knaccudukanus HEOpPraHUYEeCKUX COEIUHEHHUN. Homenknarypa
HEOPraHUYECKHX BEIIECTB. [eHeTMYecKas CBSI3b HEOPraHWYECKHUX BELIECTB,
MPUHAJICKANIUX K Pa3JIMYHBIM KJIacCaM.

Xumuueckass — peakuus. Knaccupukanusi XUMHYECKHMX — peakiuid B
HEOPTaHUYECKOM M OpPraHWYECKOM XMMHH. 3aKOH COXPAaHEHUs MAacCChl BEIECTB,
3aKOH COXPAaHECHUS W MPEBPALLICHUS SHEPTUU TPU XUMHYECKUX PEAKIIMSX.

CKOpOCTh peakluH, €€ 3aBUCUMOCTbh OT pa3iaudHbIX (pakTopoB. OOpaTUMbIE
peakuuu. Xwumuyeckoe paBHoBecue. DakTopbl, BIMAOIIME HA COCTOSIHUE
xumudeckoro pasHosecus. [Ipunnun Jle [larense.

DnekTpoautuueckas nuccounanus. CuibHbIe U caadbie 2J1eKTpoduThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCJIAs, HEUTPAJIbHAS, IIEJIOYHAS.

OKUCIUTENBHO-BOCCTAHOBUTEIBHBIC PEAKIINH.

OKCIIEpUMEHTAIBHBIE METOJbl H3yYEHHUS BEUIECTB W HMX NPEBpALICHUN:
neMoHcTpanus Tabmun «[lepuonnueckas cucremMa XxuMuueckux sneMeHToB /. .
MeHnneneeBay, U3ydeHUE MOJIENIed KPUCTAUIMUECKUX PEHIETOK, HAOJIOJACHUE U
OMHUCaHUE JEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (pa3iioKeHUE MEPOKCUIA
BOJIOPOJA B MPUCYTCTBUM KATAIU3ATOPA, ONPEAECICHUE CPEIbI pACTBOPOB BEIECTB
C TOMONIBI0O YHHBEPCAIBHOIO HWHIWKATOpPA, pEaKIMd HMOHHOTO OOMEHaA),
MIPOBEICHUE TIPAKTUYECKON paboThl «BnusHue pa3nuuHbiXx (akTOPOB HA CKOPOCTh
XAMHUYECKOMN pEaKIum.

PacuérHble 3anaumn.

Pacuétel 10 ypaBHEHMSIM XUMHUYECKUX pEAKUUA, B TOM YHCIE
TEPMOXUMHUYECKUE PACUETHI, PACUETHI C MCIIOIb30BAHUEM IOHSATHUS «MAcCOBas
JIOJIS1 BEIIECTBAY.

Heoprannuyeckasi xummus

Hemeramnel. Ilonoxxkenne HemeraiuioB B llepuomnueckorn  cucreme
xuMuueckux sneMeHToB J[. M. MennaeneeBa m 0COOCHHOCTH CTPOCHHS aTOMOB.
®u3nyecKkue CBOMCTBA HEMETAIOB. AJUIOTPONUS HEMETAUIOB (HAa mpuMeEpe
KHCJIOpo/a, cephl, hochopa u yriaepoaa).

XUMUYECKHE CBOMCTBA BAXKHEUIIIMX HEMETAUIOB (TaJOreHOB, CEPhI, a30Ta,
docdhopa, yrmepoma U KpeMHHS) M WX  COCOWHEHUU  (OKCHIOB,
KHUCJIOPOACOIEPAKAITUX KUCIOT, BOAOPOAHBIX COSAUHEHUN ).

[IprumeHeHne BaXXHEUIINX HEMETAIUIOB U UX COEUHECHUMN.



Merannel. [lonoxenne meramioB B Ilepuoguyecko cucTeMe XHMHYECKHX
anemenToB [I. . MenneneeBa. OCOOEHHOCTH CTPOEHUS SJEKTPOHHBIX 000JI0YEK
aToMOB MeTayuioB. OOmue Qusndeckue cBoiicTBa mMetauioB. CIuiaBbl METAIJIOB.
DIEKTPOXUMHUYECKUI P HAMIPSKEHU METAIIIOB.

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

OOmue crnocoObl monyueHus: MeTawioB. [IpuMeHeHHe MeTaioB B OBITY U
TEXHHUKE.

OKCINEpUMEHTAIbHBIE METOJbI HM3YyYEHHUS BEUIECTB M HMX NPEBpALICHUN:
U3y4YeHUE KOJUICKIMH «MeTayuibl U CIUIaBbl», 00pa3lOB HEMETAIUIOB, pELICHUE
HKCIIEPUMEHTAJIBHBIX 3a7a4, HAOJMIOJEHUWE U OINHUCAHHUE JIEMOHCTPALMOHHBIX U
J7a00paTOPHBIX OMBITOB (B3aMMOJEHCTBHE THMAPOKCHIA ATIOMUHHUS C PACTBOPAMHU
KHUCIIOT U IeJI0Yei, KaYECTBEHHBIE PEaKIIUU Ha KATHOHBI METAJLIOB).

Pacuérnbie 3agaun.

Pacuétel mMacchl BemiecTBa WM OOBbEMA ra3oB IO M3BECTHOMY KOJIMYECTBY
BEILECTBA, Macce WM OOBEMY OJHOTO M3 YYAaCTBYIOIIMX B PEAKIMU BELIECTB,
pacu€rbl Macchl (00BEMA, KOIMYECTBA BEUIECTBA) MPOAYKTOB PEAKLIUH, €CIIH OJHO
U3 BELIECTB UMEET IIPUMECH.

XuMHA ¥ KU3Hb

Ponp xuMun B 00€CIEUEHUM SKOJOTUYECKOM, YHEPTreTUUECKON U MHUILEBOU
0e30MacHOCTH, Pa3BUTHM MeAMIMHBL. [IoOHSATHE O HAyYHBIX METOAAaX IO3HAHMS
BEILIECTB U XUMUYECKUX PEAKIU.

[IpeacraBnennss 00 OOMMX HAYYHBIX MPUHIUIAX [POMBIIIICHHOTO
MOJTYYEHHUS BAXKHEUIIINX BEILIECTB.

YenoBek B MHUpE BEUIECTB M MaTEpPUATIOB: BAXXHEWUIIHNE CTPOUTEIBHBIC
MaTepuaibl, KOHCTPYKIHMOHHBIE MAaTEpHANIbl, KpAacKu, CTEKJIO, KEepaMHKa,
MaTepuaibl sl 3JEKTPOHUKU, HAaHOMAaTepHUasbl, OPraHUYECKUE U MUHEPAJIbHbBIC
ynoOpeHus.

XuMus M 3I0pPOBbE YEJIOBEKA: NPaBUJIa MCIOJIB30BAHMS JIEKAPCTBEHHBIX
penaparoB, MpaBuiia 0€30MaCHOTO MCIIOJIb30BAHUS MPENapaToB OBITOBON XUMUU
B MOBCEIHEBHOW JKU3HMU.

MexnpeaMeTHbIe CBA3H.

Peanuzammsi  MEXNpeaMETHBIX  CBS3ed TpW  M3yYeHUH OOmed u
HEOPraHUYEeCKOM XMMHM B 11 Kilacce oCylIeCTBISIETCSA Yepe3 UCIOIb30BaHUE Kak
OOIIUX €CTECTBEHHO-HAYYHBIX TOHATUH, TaK W TIOHATUN, SBISIOUIAXCS
CUCTEMHBIMU JIJI1 OTAEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOT'O [UKJIA.

OOmue ecTeCTBEHHO-HAY4YHBbIC MOHSTHUS: HAy4YHBIN (DaKT, TUMOTE3a, 3aKOH,
TEOpWsl, aHalM3, CHHTE3, KIacCU(PUKAIMs, TMEPUOJUIHOCTh, HAOIIOJACHHUE,
DKCHEPUMEHT, MOAECIUPOBAHUE, U3MEPEHUE, SIBJICHUE.



du3uka: MaTepusi, FHEPTHs, Macca, aToOM, JJIEKTPOH, MPOTOH, HEUTPOH, UOH,
M30TOII, paIMOAKTUBHOCTh, MOJIEKYJIa, SHEPIreTUYECKUI YPOBEHb, BEILIECTBO, TEJIO,
00BEM, arperaTHOE COCTOSIHHE BEIIECTBA, (PM3WYECKUE BEIMYUHBI U €IUHUIIBI WX
HU3MEpPEHUSI, CKOPOCTb.

buonorusi: kneTka, opraHu3M, SKocHUCTeMa, Owocdepa, Makpo- U
MHUKPOAJIEMEHTHI, BATAMUHBI, 0OMEH BEIIECTB B OpTraHU3ME.

['eorpadusi: MuUHEpaIBI, TOPHBIC MMOPOJIBI, MOJIE3HBIE UCKOMAEMbIE, TOIUIMBO,
pPECYpPCHI.

TexHonmorus:: XMMHYECKasi MPOMBIIUICHHOCTb, METAJUTYypPrus, MPOU3BOICTBO
CTPOUTEIBbHBIX MaTEpPUATIOB, CEIBCKOXO35SMCTBEHHOE IIPOU3BOJCTBO, IHILECBAA
MPOMBINIUICHHOCTh,  (papMameBTHYECKasi  MPOMBINIJICHHOCTh,  TMPOU3BOJICTBO
KOCMETHYECKHX IIpenapaToB, MPOU3BOACTBO KOHCTPYKIIMOHHBIX MAaTEpHAJIOB,
AJIEKTPOHHAS MPOMBIILICHHOCTb, HAHOTEXHOJIOTHUH.



[NIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA [TPOI'PAMMEI 110 XUMHNU
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

dI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yJibTaTaM OCBOCHHS
OOy4YalOIIMMHUCSL TMPOTPaMM  CpeIHEro oOlEero o0pa3oBaHusi (JUYHOCTHBIM,
METanpeAMETHBIM W TpeaAMeTHbIM). HaydHo-meTonuyeckol OCHOBOM s
pa3paboTKu TUIAHUPYEMBIX PE3YyJIbTAaTOB OCBOCHHUS MPOrpaMM CPEAHEro OOIIETo
00pa30BaHUsI SBJISETCS CUCTEMHO-AESITEbHOCTHBIN MOAXO/I.

B cooTBeTcTBUM € CHCTEMHO-IEATEIBHOCTHBIM MOAXOIAOM B CTPYKTYpE
JUYHOCTHBIX PE3YyJIbTATOB OCBOCHHMS MpeIMeTa «XUMHS» Ha YPOBHE CPETHErO
o0111ero 0oOpa3oBaHusl BbIJEIEHBI CISAYIOIINE COCTABISIONIME:

OCO3HAaHHUE OOYYAIOUIMMUCS POCCHUICKONW TpakAaHCKOW MJICHTUYHOCTH —
TOTOBHOCTHU K CAaMOPa3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOTIPEIETICHUIO;

HaJIM4KME MOTUBAIIMU K O0YyUEHHUIO;

[[eJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHUMN JTMYHOCTU HA OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPaJAHLIMI 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh M CIIOCOOHOCTh OOY4YalOIIUXCA PYKOBOJCTBOBAThCS B CBOEH
JEATEIIBHOCTH LIEHHOCTHO-CMBICIIOBBIMH YCTAHOBKAaMH, MPUCYIIUMHU LEIOCTHOU
CUCTEME XUMHUYECKOTO 00Pa30BaHUs;

HaJIM4KE MPABOCO3HAHUS HKOJIOTHYECKON KYJIBTYPhl U CIOCOOHOCTH CTaBUTh
eI U CTPOUTH )KU3HCHHBIC TJIaHBI.

JInyHOCTHBIE pE3yNbTaThl OCBOCHUS MpeaMeTra «XUMUS» IOCTUTAIOTCS B
CANHCTBE Y4YEOHOW M BOCHUTATEIBHOW JACSITEIBHOCTA B COOTBETCTBUU C
I'YMaHUCTUYECKUMHU, COLUOKYIbTYPHBIMU, NYXOBHO-HPABCTBEHHBIMH [IEHHOCTSMHU
U HJeaaMUd POCCUHCKOr0 TPaKJAHCKOro OOIIECTBa, MPUHATHIMA B OOLIECTBE
HOpMaMU U TpaBWJIaMH  TOBEJEHUS,  CIOCOOCTBYIOIIMMHU  IpoileccaM
CaMOIIO3HAHUS, CAaMOPA3BUTHUSI W HPABCTBEHHOTO CTAHOBJICHHUS JIUYHOCTH
oOydJarommxcs.

JInyHOCTHBIE pE3yibTaThl OCBOEHUSA MOpeaMeTa «XUMHSD) OTPAKAOT
c(hOpMUPOBAHHOCTh OIbITA I[IO3HABATEILHOW M MPAKTUYECKOU JIESITEIHLHOCTH
OoOy4Yarommxcs Mo peaju3alyy MPUHATHIX B 00IECTBE LIEHHOCTEH, B TOM YHUCIIE B
YaCTHU:

1) rpaxaaHCcKOro BOCIMTAHMS

OCO3HAaHMS 00YJaIONUMHUCS CBOMX KOHCTHUTYIIMOHHBIX MPaB M 00S13aHHOCTEH,
YBaKCHUS K 3aKOHY U MTPABOIOPSIKY;

MPEACTaBJICHUS] O COLMAJIBHBIX HOpPMax M TNpaBUJiaX MEXKIJIUYHOCTHBIX
OTHOIIICHUHN B KOJUICKTHBE;



TOTOBHOCTH K COBMECTHOW TBOPYECKOW JIESATEIBHOCTU MPU CO3JIaHHUU
y4eOHBIX MPOEKTOB, PEUICHUU YYEOHBIX W IMO3HABATEJbHBIX 3aJ1ay, BHIITOJTHEHUU
XUMHUUYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTH TOHMMAaTh M TPUHUMATh MOTHUBBI, HaMEPEHHS, JIOTHKY H
apryMEHTBI JIPYTUX MPU aHAIU3€E Pa3TUYHBIX BUJOB YUEOHOU NEATEIBLHOCTH;

2) IAaTPUOTHYECKOI0 BOCITUTAHHUSA:

LHEHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY M HAyYHOMY HACIEJIUIO
OTEUYECTBEHHOW XUMUHU;

YBOXEHUSI K TPOILECCY TBOpUECTBA B 00OJACTH TEOPUU U TPAKTUYECKOTO
MIPUMEHEHUSI XMUMUHU, OCO3HAHUS TOTO, YTO JOCTH)KEHUS HAYKH €CTh PE3YJIbTaT
JUTATEIIbHBIX ~ HAOMIOJEHUN, KPOMOTIMBBIX  AKCIIEPUMEHTAIBHBIX  ITOUCKOB,
MOCTOSTHHOT'O TPYy/1a YYEHBIX U MPAKTUKOB,;

WHTEpEeCca M MO3HABATEJNbHBIX MOTHBOB B TIOJYYEHHH H MOCIEAYIOLIEM
aHanu3e UHPOpPMaAIMK O MEPEOBBIX TOCTHXKEHHUSIX COBPEMEHHOW OTEYECTBEHHOMU
XUMUH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

HPaBCTBEHHOI'O CO3HAHMUS, STUYECKOTO OBEACHUS;

CIIOCOOHOCTH OIICHUBATh CUTYAllUU, CBA3aHHBIE C XUMUYECKUMHU SIBIICHUSMH,
U MPUHUMAaTh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh HA MOPAIIbHO-HPABCTBEHHBIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHHWBAaTh CBOE IOBEJIECHHWE M IMOCTYNKU CBOUX TOBAapUUIEH C
MO3UIIMI HPABCTBEHHBIX M IPABOBBIX HOPM M OCO3HAHHWE MOCIEACTBUU 3THUX
MOCTYMKOB;

4) popMupoBaHus KyJbTYPbI 310POBbSI:

MOHMMAHMUSl LEHHOCTEW 310poBOro u Oe3omacHOro oOpasza KU3HH,
HEO0OXOJMMOCTH OTBETCTBEHHOT'O OTHOIICHHUS K COOCTBEHHOMY (DU3UYECKOMY U
IICUXUYECKOMY 3/I0POBBIO;

cCOOIO/IeHUsT TIpaBWi 0€30MacHOro OOpaleHusi C BeHleCTBaMU B OBITY,
ITOBCETHEBHOM KU3HU U B TPYJIOBOM JAEATEIBHOCTH;

MOHMMAHUSl LEHHOCTH TIPaBUJl HWHJUBUAYAJIBHOTO U  KOJUJIEKTUBHOIO
0e30MacHOro MOBEJICHUS B CUTYallUsX, YTPOXKAIOIINUX 30POBBIO U KU3HU JIIOJIEH;

OCO3HAHMS TIOCIEACTBUN W HEMPUATHS BPEIAHBIX MPUBBIYEK (YIOTPEOIICHUS
aJIKOT0JIs1, HAPKOTUKOB, KYPEHUS);

5) TPy10BOI0 BOCIIMTAHMS:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-UCCIEI0BATEIbCKON
NEATEeTbHOCTH, OOINECTBEHHO TMOJIE3HOW, TBOPUYECKOW W  JPYrHX BHAAX
JEATEIIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Yy4YacTHE B PEUICHUU NPAKTUYECKUX 3ajad
COLIMAJIbHOM HANPaBJIEHHOCTHU (B paMKax CBOETO KJacca, MIKOJIbI);



MHTEpeca K MPaKTHUYECKOMY HM3YUYEHHIO MPOQECCHI pa3IuiHOTO pojaa, B TOM
YHCJIE HA OCHOBE MPUMEHEHUS NPEAMETHBIX 3HAHUH 110 XUMHUM;

YBAXKEHUS K TPYAY, JIFOJIAM TPYya U pe3yJabTaTaM TPYAOBOU JIESITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIUBUIYAJIbHOM TPacKTOPHUH
oOpa3oBanus, Oyayuied mnpodeccun M pean3alid COOCTBEHHBIX KU3HEHHBIX
IUTAHOB € YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEM K XMMUHU, HHTEPECOB U
noTpeOHOCTEN 00111IeCTBa;

6) 3K0J10rH4eCKOro BOCIIMTAHMS:

HKOJIOTHYECKHU 11eJIeCO00pPa3HOr0 OTHOLIEHUS K MPUPOJIE, KaK HCTOUHHUKY
CYILIECTBOBAHMS )KU3HH Ha 3€MIIE;

NOHUMAHUS TJIOOAIBHOIO XapakKTepa SKOJOTMYECKUX NpOoOJIEM, BIIMSHHS
DKOHOMHYECKHUX IIPOLIECCOB HA COCTOSIHUE TPUPOTHON U COLMATIBHON CPEIBI;

OCO3HAHUS HEOOXOJUMOCTH HCIIOJNB30BAHUSA JOCTWKEHUW XUMHH  JUIS
peLIeHusT BOIIPOCOB PAlMOHAIIBHOTO MPUPOIOIIOIb30BAHMS;

AKTUBHOTO HENPUATHS JCUCTBUH, NPUHOCIIIMX BPEHN  OKpYKaKOIIEH
IPUPOAHON Cpele, YMEHHs] IPOrHO3MPOBAaTh HEOJIArONpPUATHBIE SKOJIOTHYECKUE
MOCIIEICTBUA NPEANPUHUMAECMBIX JECUCTBUN U TPEAOTBPAIIATh UX;

HaJIMYKS PA3BUTOTO 3KOJIOTUUYECKOTIO MBILLICHUS, SKOJIOTHYECKON KYJIbTYPHI,
OIIbITa JEATEIbHOCTH DKOJIOTUYECKOMU HaIIPABJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI MU B IO3HABATEIbHOM, KOMMYHUKATUBHOM M COLMAIIBHOU
MpPaKTUKE, CIOCOOHOCTM ¥ YMEHHUSI aKTUBHO MPOTHUBOCTOSITH HJCOJIOTUU
xemodoOuu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHUS:

C()OPMUPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOLEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU U OOIIIECTBEHHOW MPAKTUKH;

MOHMMAHUSl CHeU(PUKA XUMUU KaK HayKd, OCO3HaHMs €€ poJu B
bopMHUpPOBaHUN PAIMOHATIFHOTO HAYYHOTO MBINIJICHUS, CO3/IaHUU IIEJIOCTHOTO
npeacTaBiieHuss 00 OKpPYXKaroleM MHUpE Kak O €IMHCTBE MPHUPOJbI U YelIOBEKa, B
MO3HAHWU TPUPOJHBIX 3AKOHOMEPHOCTEH W pEelIeHUH MpoOJEeM COXpaHEHUs
IIPUPOTHOTO PaBHOBECHS;

yOeXKIEHHOCTH B 0OCOOOWM 3HAYMMOCTH XHMHHM JJIi  COBPEMEHHOMH
UUBUJIM3AUUU: B €€ TYMAaHHCTUYECKOM HAIIPAaBICHHOCTH W BAXXHOW pOJIA B
CO37IaHMHM HOBOM 0a3bl MaTepUaIbHON KYJIbTYpHI, PEIICHUU TI00aTbHBIX TTPOOIEM
YCTOMYHUBOTO Pa3BUTHS UYEJIOBEYECTBA — CHIPHEBOM, SHEPIreTUYECKOU, MUILEBOM U
HKOJIOTUYECKON 0€e30IacCHOCTH, B PA3BUTUM MEAMIIMHBI, 00ECIEUEHUH YCIOBUI
YCHENIHOTO TPpyJa W OKOJOTHYECKA KOMQPOPTHOM IKM3HU KaXKIOTO UJIeHA
00I11eCTBa;

€CTECTBEHHO-HAYYHOM TI'PaMOTHOCTH: TMOHUMAHUSA CYIIHOCTA METOJOB
MO3HAHUS, WCIOJb3YEMBIX B €CTECTBEHHBIX HAyKax, CIIOCOOHOCTU HCIOJIb30BATh



ToJTydaeMble 3HAHMS I aHAIHM3a U OOBSCHEHUS SIBJICHUW OKPYXKAIOIIET0 MUpa U
MPOUCXOAAIINX B HEM W3MECHECHUH, YMEHHUS JIe]1aTh 000CHOBAaHHBIC 3aKIFOYCHUS Ha
OCHOBE HAyYHBIX (AKTOB M UMEIONIMXCA JAHHBIX C IEJbI0  IOTYICHHS
JIOCTOBEPHBIX BBHIBOJIOB;

CTIOCOOHOCTH CaMOCTOSATEIBHO HCIIOJIb30BaTh XUMHUYECKHE 3HAHUS IS
pelIeHus Mpo0JIeM B PeaTbHBIX JKHU3HCHHBIX CUTYAIIHSX;

WHTEpeca K MO3HAHUIO U HCCIICIOBATEIbCKON CATEIIbHOCTH;

TOTOBHOCTH W  CIIOCOOHOCTH K  HENPEephIBHOMY  OOpa3oBaHUIO U
caM000pa3oBaHUIO, K AaKTUBHOMY TIOJYYCHHIO HOBBIX 3HAHHWHA 10 XWMHH B
COOTBETCTBHUH C KU3HEHHBIMH MTOTPEOHOCTSIMU;

UHTEpeca K OCOOSHHOCTSIM TpyJa B Pa3MYHBIX cepax mpodeccuoHanbHOMI
JCSATCIIBHOCTH.

METANPEJMETHBIE PE3YJIbTATDI

MeTtanpeaMeTHbIC Pe3yJIbTaThl OCBOCHHS YYEOHOTO TpeaMeTa «XUMHUs» Ha
YPOBHE CpeAHEro 00IIero 00pa3oBaHus BKIIOYAIOT:

3HaUUMble  JUIi  (OPMHUPOBAHUS  MHPOBO33PEHUS]  OOYy4YaIOIIUXCS
MEXIUCITUTUIMHAPHBIE (MEXKIIPEIMETHBIC) O0IIeHayYHbIC TOHSATHUS, OTpa)Karolue
[EJTOCTHOCTh HAy4YHOM KapTHHBI MHUpa U CHEUU(PUKY METOJOB TO3HAHUS,
WCITOJIB3YEMBIX B €CTECTBEHHBIX HayKaxX (MaTepusi, BEIICCTBO, DHEPTHs, SIBIICHUE,
MIPOIIeCC, CUCTEMa, HAYYHBIA (paKT, MPUHITUII, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, UcclieloBaHNe, HAOIOIEeHNE, U3MEPEHUE, IKCIIEPUMEHT U JAPYTHUE);

yHUBEpCalbHbIC Y4eOHbIC NeWcTBUs (TO3HaBaTEIbHbIC, KOMMYHUKATHBHEBIE,

PETYJISITUBHEBIE), o0ecreynBaroIye (dopmHpoBaHue (GyHKUIHMOHATIBHOM
I'PaMOTHOCTH M COLMATIbHON KOMIETEHIIUN O0y4YaroIINXCs;
CIIOCOOHOCTD oOy4arommxcs UCIIOJIb30BaTh OCBOEHHbIE

MEXIMCIUIUTMHAPHBIC, MUPOBO33PCHUYCCKUE 3HAHUS M YHUBEPCAIbHBIC y4cOHBIC
JICVCTBYS B IO3HABATEIILHOM U COIUAIIBHOM MPAKTHKE.

MeranpeaMeTHble pe3yabTaTbl OTPAXKAOT OBJIAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHMKATUBHBIMA U  PEryJSATHUBHBIMU
JICUCTBUSIMU.

OBJanenue YHUBEPCAJIbHBIMU Y4eOHBIMU MO3HABATEJIbHBIMH
AEUCTBUSIMM:

1) 0a3oBble JJOrHvYecKmne JelCcTBUS:

CaMOCTOSITeTbHO  (OpMyNIHpOBaTh W aKTyaIM3UpOBaTh  MOpoOsIEMYy,
BCECTOPOHHE €€ paccMaTpuBaTh;

ONpeAesaTh LEIU JEeITEeIbHOCTH, 3ajaBas IapaMmMeTpbl M KPUTEPUH HX
JIOCTUXKEHU S, COOTHOCUTD PE3YJIbTAThI AEATEIIBHOCTU C MOCTABICHHBIMU LICJISIMU;

MCIOJIb30BaTh MPU OCBOCHUW 3HAHWN MPUEMBI JIOTMYECKOTO MBIIIJICHUS —
BBIJICJISITh XapaKTEPHbIE MPU3HAKKU TOHSATUM U YCTAHABIMBATh WX B3aUMOCBS3b,



UCIOJIb30BaTh COOTBETCTBYIOLIUE MOHITHS U OOBSICHEHUS OTAETbHBIX (DAKTOB U
SIBIICHUI;

BbIOMpaTh OCHOBAaHUS M KPUTEPUH [UIS KJIacCHU(PHUKAIMM BEIIECTB U
XUMUYECKUX PEaKIIil;

yCTaHaBJIMBAaTh MPUUYMHHO-CIEJICTBEHHBIE CBSI3M MEXAY H3ydaeMbIMU
SBJICHUSIMU;

CTPOUTH JIOTMYECKHE pPAaCCYXICHUS (MHIYKTUBHbBIC, JEAYKTHUBHBIE, IIO
aHAJIOTUH), BBIABIATh 3aKOHOMEPHOCTH W MPOTHUBOPEYMS B paccMaTPUBAEMBIX
SBJICHUSIX, (DOPMYIIMPOBATH BHIBOJIbI U 3aKITIOUEHUS;

MPUMEHSTH B MPOIECCE MO3HAHUS, UCTIOIb3yeMbI€ B XUMUU CUMBOJIMYECKUE
(3HAKOBBIE) MOJIENH, IPEOOPAZOBBIBATH MOJIEIIBHBIE IPEICTABIICHUS — XUMUYECKUN
3HaK (CHMMBOJI) DJJIEMEHTa, XUMHUYecKas (opmysia, YpaBHEHHE XUMUYECKOU
peakiuy — TMPU PElICHUH Y4YEOHBIX MO3HABATEIbHBIX M MPAKTUYECKHX 3aj1ad,
MPUMEHSTh Ha3BaHHBIE MOJEJIbHBIE MPEICTABICHUS TSl BBISIBIICHHS XapaKTEPHBIX
MPU3HAKOB U3y4aeMbIX BEIIECTB U XUMUYECKHX PEaKLIUM.

2) 0a30BbI€e MCCJIEI0BATEIbCKHE HeiCTBUSA:

BJIAJETh OCHOBAMH METOJIOB HAYYHOI'O MO3HAHUS BEUIECTB M XUMHUYECKUX
pEaKLNii;

(GopMyIupoBaTh LEIH U 3a/1a4l UCCIEA0BaHNUs, UCIIOIb30BATh TOCTABJICHHBIE
U CaMOCTOSTENBHO C(OPMYJIMPOBAaHHBIE BONPOCHI B KayeCTBE HWHCTPYMEHTA
MO3HAHUA W OCHOBBI JJI1 (DOPMUPOBAHMS TMIIOTE3BI MO MPOBEPKE MPABHIBHOCTH
BBICKA3bIBAEMBIX CYXICHU;

BJIAJICTh HABBIKAMH CAMOCTOSITEJIBHOTO IUIAHUPOBAHUS U  IPOBEICHUS
YUEHUYECKUX IKCIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHUs HAOIIOJaTh 32 XOAOM
polecca, CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3yibTaT, (OopMyIHpOBaTh
000011I€HHS U BBIBOJIbI OTHOCUTEIBHO JJOCTOBEPHOCTH PE3YJIHTATOB MCCIEIOBAHUS,
COCTaBJISITh OOOCHOBAHHBIN OTYET O MPOCIIaHHON paboTe;

npuoOpeTaTh OMNbBIT YYEHUYECKOW HCCIEAOBATEIbCKOM H  MPOEKTHOMN
NEeSATEIbHOCTH, MPOSBIATH CIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIBHOMY
MOMCKY METOJIOB pEUIeHUs] MNPaKTUYECKUX 3aJay, HPUMEHEHUIO pa3IMYHbIX
METO/IOB [TO3HAHHS.

3) padora ¢ ungopmanmei:

OPUEHTUPOBATHCS B PA3JIMYHBIX HUCTOYHUKAX WHMOpMarmu (HAy4HO-
NoMmyJisipHas JUTEparypa XUMHUYECKOTO COAEpKaHUs, CIPaBOYHBIE MOCOOUS,
pecypebl HTepHeTa), aHanmM3upoBaTh UH(MOPMALMIO PA3IUYHBIX BUAOB U (POpM
MPECTABIICHHUS, KPUTHUYECKU OLICHUBATh eé JOCTOBEPHOCTh "
HEITPOTUBOPEYHBOCTb;



(dbopMynpoBaTh 3aMpoChl U MPUMEHATH Pa3IMYHbIEe METOJbI IPU MOUCKE U
orbope wuHPOpMaLMK, HEOOXOAUMOW JUIsi BBIMOJMHEHHUA Y4YEOHBIX 3a1ay
OIPEIEIIEHHOIO TUIIA;

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

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMAIbHYIO  (OpMYy  MpEICTaBICHUSA
uHbopMaluu (cxemsl, TpaduKu, JUArpaMMbl, TAOIHIIbI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAyYHBIA fA3BIK B KayeCTBE CpeAcTBa Npu paboTe C
XUMUYECKON uHpOpMaIMeil: TPUMEHSATh MEXIpeaAMeTHbIe ((dU3ndeckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIbI, (hOpMYIibl, a00pEeBUATYPBI, HOMEHKIIATYPY;

UCIIONB30BaTh U MPeoOpa3oBhIBaTh 3HAKOBO-CHUMBOJHMYECKHE CPEICTBA
HaTJISAHOCTH.

Ogi1ajeHHe YHUBEPCAJIbHBIMA KOMMYHUKATUBHBIMH el CTBUSIMM:

3aJ1aBaTh BOMPOCHI MO CYHIECTBY OOCYKJAa€MOU TEMBI B XOJ€ JUaJIOra U/Win
JTUCKYCCUM,  BBICKa3bIBaTh  HJeH, (OPMYIHUPOBATh CBOU  TMPEAJIOKEHUS
OTHOCHTEIFHO BBITIOTHEHUS MPEAJIOKEHHOM 3a/1a4H;

BBICTYIIaTh C TPE3CHTAIMEel pe3yNbTaTOB MO3HABATEIBHON IESTEIBHOCTH,
MOJIyYEHHBIX CAMOCTOSITENIbHO MJIM COBMECTHO CO CBEPCTHUKAMM NPH BBIOJIHEHUN
XUMHUYECKOTO 3KCIIEPUMEHTA, MPAKTHUECKONH pabOThl MO HCCIEIOBAHUIO CBOWCTB
M3y4aeMbIX BEIIECTB, peajln3aluil y4eOHOTO poeKTa U (OPMYIUPOBATH BHIBOIBI
o pe3yibTaTaM MPOBEACHHBIX HCCIEAOBAHUN MyTEM COTJACOBAHHWS TO3HUIIUN B
X07ie 00Cyk/1eHHUs 1 0OMEHA MHEHUSIMH.

OBgiaieHHe YHMBEPCAJbHBIMHU PeryIsiTUBHBIMM 1eHCTBUSIMU:

CaMOCTOSITEJIbHO TUIAHUPOBATh M OCYLIECTBISATH CBOK IO3HABATEJIbHYIO
NeATEIbHOCTh, Omnpenenss e€ Leau W 3aJadyd, KOHTPOJIMpPOBaTh U 1O Mepe
HEOOXOAMMOCTA KOPPEKTHUPOBATh TMpeIjaraéMblii aaroputMm ACHCTBUN mpu
BBITIOJIHEHUM YYEOHBIX U HCCJIEIOBATENbCKUX 3ajad, BbIOMpaTh Hambojee
b dexTUBHBIN Ccroco0 MX pereHus ¢ y4ETOM TOJydYeHHs] HOBBIX 3HAHUN O
BEIIECTBaX U XUMUYECKUX PEAKIIUSX;

OCYUIECTBJISITh CAMOKOHTPOJIb CBOEH JIEATEIbHOCTH Ha OCHOBE CAMOAHAIM3a
Y CaMOOLICHKH.

HNPEAMETHBIE PE3YJIbBTATBI

10 KIIACC

[IpenMeTHble pe3yNbTaThl OCBOCHHMS Kypca «OpraHuyeckass XUMUSI»
OTpa)KaroT:

c(hOpPMHUPOBAHHOCTh  NIPEACTABICHHMA O XHMHYECKOM  COCTaBIISIIONICH
€CTECTBCHHO-HAYYHOM KapTUHBI MHPA, POJM XUMHU B TIO3HAHUU SIBJIICHUU



npupoasl, B (DOPMUPOBAHWM MBINIICHUS ©  KYJIbTYPhl JIMYHOCTH, €€
(GYHKIIMOHATFHOW TPAMOTHOCTH, HEOOXOIUMOM TSI PEIICHUS TPAKTUYECKUX 3a/1a4
U DKOJIOTHYECKH OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3JI0POBBIO M MPUPOTHOM
cpene;

BJIAJCHUE  CHUCTEMOM  XUMHUYECKUX  3HAHUWA, KOTOpas  BKJIIOYAET:
OCHOBOTIOJIATAIOMINE TMOHATUS (XMMHYECKUWA JJIEMEHT, aToOM, JJICKTPOHHAas
000JI0UKa aTOMa, MOJIEKYJIa, BaJICHTHOCTh, JIEKTPOOTPULIATEIBHOCTh, XUMUYECKas
CBsI3b, CTPYKTypHas (Gopmyina (pa3BEpHyTas M COKpalléHHAas), MOJb, MOJISIpHAS
Macca, MOJIIPHBIM 00BEM, YIIEpOJHbIM cKeneT, (yHKIHOHANbHAs TpyIIa,
pagukan, U30oMepus, U30MEpbl, TOMOJIOTHUYECKUHN P, TOMOJIOTH, YTIJI€BOJIOPO/IbI,
KHCIIOPOJ, U Aa30TCOJEpXkAIINE COCAUHEHUS, MOHOMEp, IMOJIMMEp, CTPYKTYpHOE
3BEHO, BHICOKOMOJIEKYJISIPHBIE COCMHEHUS); TEOPUU U 3aKOHBI (TEOPHUsI CTPOCHUS
opranndeckux BemiecTB A. M. byTiepoBa, 3aKOH COXpaHEHHSI MAcChl BELIECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKHI S3bIK XHUMHUHU; MHUPOBO33PEHUECKHE 3HAHUSA,
JeXalye B OCHOBE MOHUMAHUS NPUYMHHOCTH U CHUCTEMHOCTH XHUMHUYECKHX
ABJICHUHM, (PAKTOIOTHYECKUE CBEACHUS O CBOICTBAaX, COCTaBe, MOJYYECHUU W
0€30MMacCHOM HCIIOJIb30BAaHUM Ba)XXKHEHIIUX OPraHUYECKUX BEIIECTB B OBITY U
MPAKTUYECKON NEATEIbHOCTH YETIOBEKA;

c(OpPMHPOBAHHOCTh YMEHUM BBISBIATH XapaKTEPHbIC MPU3HAKH TOHSATHUH,
YCTaHABJIMBATh WX B3aUMOCBSI3b, UCIOJIb30BaTh COOTBETCTBYIOIIUE MOHSATUS MPHU
OMMCAHUU COCTaBa, CTPOCHUSI U MPEBPAICHUN OpraHUYEeCKUX COCAMHEHU;

c(hOpPMHUPOBAHHOCTh YMEHUM HCIIOJIb30BAaTh XUMHUYECKYIO) CHUMBOJIUKY IS
COCTAaBJICHUSI MOJIEKYJISIPHBIX M CTPYKTYpHBIX (Ppa3BEPHYTOM, COKpAIIEHHON)
dbopMya OpraHMYECKHX BEIIECTB W ypPaBHEHUW XUMHUYECKUX PEAKIUH,
M3TOTaBJIMBATh MOJIETU MOJIEKYJl OPTaHUYECKUX BEHIECTB JJI WUIIOCTPAIlUU UX
XUMHUUYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHHS;

c(hOpPMHPOBAHHOCTh YMEHUN YCTaHABIWBATH MPUHAJJIC)KHOCTh HU3yYEHHBIX
OpPraHWYECKUX BEIIECTB IO UX COCTaBy M CTPOCHUIO K OIPEICIEHHOMY
KJIacCy/Tpynne CcoequHEeHuN (yrieBOJOpOAbl, KHUCIOPOA U a30TCOAEpPIKAILIUE
COCIMHEHUS, BBICOKOMOJICKYJISIPHBIE COCIWHEHMS), JaBaTh KM Ha3BaHUS IO
cuctematudeckoir Homenknatype (IUPAC), a Takke NPHBOIUTH TPHUBHAIBHBIC
HA3BaHUSl OT/EJBbHBIX OPraHUYECKUX BEIIECTB (ITHIICH, MPOMHIICH, alleTUJICH,
ATWICHTJINKONb, TIHIEPUH, (eHos, HOopMaibIeTH, aleTaabIeTul, MypaBbHUHAs
KHCJIOTa, YKCYCHAsl KUCJIOTA, OJICMHOBAsI KUCIIOTA, CTEAPUHOBAs KUCJIO0TA, IJII0K03a,
bpyKTO3a, Kpaxmal, eJIJII0JI03a, TIUIHH);

c(OPMHPOBAHHOCTh, YMEHHS OMNPEACNSITh BHUABl XUMHUYECKOW CBSI3H B
OpTraHUYECKUX COCNMHEHUAX (OIMHAPHBIC U KPATHBIC);



cOPMHUPOBAHHOCTh YMEHHUS MPUMEHATHh IOJOXKEHHUS TEOPUU CTPOCHUS
opranndeckux Bemects A. M. bytiepoBa a1 00bSICHEHHS 3aBUCHMOCTH CBOWCTB
BEILECTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXPAHEHHS MacChl BEILIECTB;

chOpMHPOBAHHOCT, ~ YMEHHMM  XapakTEepuU30BaTh  COCTaB, CTPOCHHE,
bu3nueckue M XMMHUYECKHE CBOMCTBA THUIIMYHBIX MPEACTABUTENCH pa3TUYHBIX
KJIACCOB OPraHMYECKUX BELIECTB (METaH, 3TaH, JTUJIEH, MPOIMJIEH, alleTHUJIEH,
Oyramuen-1,3, merunOyramueH-1,3, OeH307, METaHON], 3TAHOJ, STUJICHTJIHKOJD,
IIIMLEPUH, (PEHOJI, alleTalbJeru, MypaBbUHasi U YKCYCHas KHUCIOTBHI, TJIOKO3a,
Kpaxmasi, [eJUII0JI03a, aMUHOYKCYCHAas KHCIIOTa), WILTIOCTPUPOBATh T€HETUYECKYIO
CBS3b MEXIYy HUMH YpPAaBHEHHSIMU COOTBETCTBYIOIIUX XHMHUYECKHX PEAKUUA C
WCITOJIb30BAHUEM CTPYKTYPHBIX (DOPMYT;

c(OpMHPOBAHHOCTh YMEHHUSI XapaKTEPU30BaTh UICTOUYHUKH YTIIEBOJOPOAHOTO
Chipbsi (He(QTh, NUPHUPOAHBIM Ta3, Yrojib), CHOCOOBI HX MEpPepadOTKH U
MpPaKTUYECKOE TPUMEHEHHE MPOAYKTOB MepepadboTKH;

c(hOpMUPOBAHHOCTh YMEHUM MPOBOAUTH BBIYUCICHUS IO XHUMHUYECKUM
ypaBHEHUsIM (Macchl, 00bEMA, KOJIMYECTBA MCXOJHOIO BEIIECTBA MJIM IPOIYKTa
peakluMu MO H3BECTHBIM Macce, 00bEMY, KOJMYECTBY OJHOIO U3 HCXOJHBIX
BEILIECTB WU MPOJYKTOB PEAKIINHN);

c(OPMHPOBAHHOCTh YMEHHMM BIIAJIETh CUCTEMOM 3HAHUH OO0 OCHOBHBIX
METOJIaX HAyYHOI'O MO3HAHUS, UCIOIb3YEeMbIX B XUMUU MPU U3YUYEHUH BEIIECTB U
XUMUYECKUX ABJICHHUN (HaOMI0IEHUE, U3MEPEHUE, IKCIIEPUMEHT, MOJIEIUPOBAHHUE),
UCIIOJIb30BaTh CHUCTEMHBIE XHMHUYECKHE 3HAHUS JUIsl TPUHATHS PEIICHUN B
KOHKPETHBIX JKM3HEHHBIX CHUTyallMsiX, CBSI3aHHBIX C BEIIECTBAMU U HX
MIPUMEHECHUEM;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MTpaBUiia MOJIH30BAHUS XUMUYECKON
MOCy/IoOl U J1TabOpaTOpHBIM O0OpYJAOBaHUEM, a TaKXke MpaBuWia OOpalleHus ¢
BEII[ECTBAMHU B COOTBETCTBHH C MHCTPYKIMSIMH TIO BBITOJTHEHHIO J1a00pPaTOPHBIX
XUMHUUYECKUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHHUHN IIJIAHUPOBATH M BBIMOJHATH XUMHUYECKUU
AKCTIIEPUMEHT (TIpEeBpaleHUs] OPraHUYECKUX BEIIECTB NMPU HArPEBaHUU, TTOJTyUEHUE
STWJIEHA M M3YyYEHHE €ro CBOICTB, KAUECTBEHHbIC PEAKIHUH OPraHMYECKHX
BEIIECTB, JCHATypalusi OCJIKOB IMPU HArpeBaHUU, I[BETHHIC PEAKIMU OEJIKOB) B
COOTBETCTBHHM C TMpaBWIaMU TEXHUKHA OE30MaCHOCTH TpU OOpaiieHuu C
BEIIECTBAMH M J1AOOPATOPHBIM OO0OpPYAOBaHUEM, MPEICTABIATh PE3YJIbTATHI
XUMHUUYECKOTO JKCIepUMEHTa B (opMe 3aluCh ypaBHEHUM COOTBETCTBYIOIIMX
peakuuii 1 GOPMYyIUPOBATH BBIBOJIBI HA OCHOBE ATHX PE3YJIHTATOB;

chOpPMHPOBAHHOCTh yMEHUN KPUTUYECKA AHAIM3HPOBATH XUMHUYECKYIO
uH(OpMAIUIO, TOJYYaeMyl) U3 pPa3HBIX HMCTOYHUKOB (CpEICTBA MacCOBOM
uHpopmauu, aTEepHeT U Apyrux);



COPMHUPOBAHHOCTh ~ YMECHHH  COOJIFOaTh  TpaBWja  IKOJIOTHYECKU
1€JIECO00Pa3HOTO TOBENCHUS B OBITY W TPYIOBOM NEATCILHOCTH B IEJIAX
COXpPAHEHHsI CBOETO 3JI0OPOBbSI M OKPYKAIOMICH MPUPOIHON CpENbl, OCO3HABAThH
OMMAaCHOCTh BO3JCHCTBUS Ha >KMBBIC OPTaHU3MBI OIPEICIEHHBIX OPTaHMYECKHUX
BEIIeCTB, OHUMast cMbIca mokazarens [1JIK, mosicHATh Ha mpumepax CIoCcOOBI
YMCHBIICHUST M TMPESJAOTBPAICHUS HMX BPEIHOTO BO3JCHCTBUS Ha OpraHU3M
YeJI0BEeKa;

JUISE 00Y4aroNIuXCs ¢ OTPAaHUYCHHBIMH BO3MOKHOCTSIMH 37I0POBbBSI: YMEHHE
NPUMEHATHh 3HAaHUS OO0 OCHOBHBIX JOCTYIHBIX METOJaX ITO3HAHMS BEIIECTB U
XUMHYECKUX SIBJICHUIA;

Ui CHETbIX H CcHa0OBUIANIMX OOYyYalONIMXCS: YMEHHE WCIIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. Bpaiins nis 3anucu XMMUYECKHUX

dbopmy.
11 KJIACC

[IpenMeTHBIE pe3yabTaThl OCBOCHHS Kypca «OOImas M HeopraHudecKas
XUMUSD) OTPAXkKaIOT:

c(hOpMUPOBAHHOCTh  MPEJCTABICHUN: O XUMHUUYECKOM  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOM KapTUHBI MHpA, POJA XHMHUU B TO3HAHWM SIBJICHUMN
npuposbl, B (GOPMUPOBAHWM MBINUICHUS U KyJIbTYpbl JIMYHOCTH, €&
(GYHKIIMOHATBLHON TPaMOTHOCTH, HEOOXOIUMOM JIJIsl pelIeHUs MPAKTUYSCKUX 3aau
U DKOJOTUYECKH OOOCHOBAHHOTO OTHOUIIEHHUSI K CBOEMY 3J0POBBIO UM MPUPOIHON
cpene;

BJIAJICHUE  CHUCTEMOM  XMMHUYECKUX  3HAHWH, KOTOpass  BKJIOYAET:
OCHOBOIIOJIATAONINE MOHATUS (XUMUYECKHH JJIEMEHT, aToM, u3oTom, S-, p-, d-
AJIEKTPOHHBIE OpPOWTAIM aTOMOB, HMOH, MOJEKyJa, MOJb, MOJISIPHBIA OOBEM,
BAJICHTHOCTb, 3JICKTPOOTPHUIATEIIBHOCTh, CTENEHb OKUCIICHHS, XUMUYECKAsI CBS3b
(KOBaJIeHTHAs, MOHHAs, METAUTMYECKasi, BOJIOPOJIHAS ), KPUCTATUIMYECKasl PEIIETKa,
TUIIBI  XUMHYECKUX  pPEaKUUM, PacTBOpP, IJIEKTPOJMUTHI, HEIJICKTPOJIHUTHI,
DJICKTPOJUTUYECKAS] JTUCCOLMALMNSA, OKHUCIUTEIb, BOCCTAHOBUTEJb, CKOPOCTH
XUMHUYECKON peakiuu, XUMHUUYECKOE DPaBHOBECHE); TEOPUM W 3aKOHbI (Teopus
AJIEKTPOJIUTUYECKON Auccouuanuu, nepuomuueckun 3akoH J[. M. Menneneena,
3aKOH COXPAaHCHUS MACCHI BEIIECTB, 3aKOH COXPAHCHUS U MPEBPAILCHUS dYHEPTUHU
MpY XMMHYECKUX PEAKIUAX), 3aKOHOMEPHOCTH, CHUMBOJUYECKUM S3BIK XUMMHH,
MHUPOBO33PEHYECCKUE 3HAHMS, JICKAIIME B OCHOBE IMOHUMAHHS IMPUYUHHOCTH U
CUCTEMHOCTH XWMMUYECKHX SIBJICHUM, (PAKTOJOTHUUECKHE CBEICHHUS O CBOMCTBAX,
COCTaBe, MOJYYCeHUU U 0€30MMaCHOM HCIIOJIB30BAaHUU BKHEUIIINX HEOPTaHUYECKUX
BEIIECTB B OBITY U IPAKTUYECKOM NESITEIILHOCTH YEIIOBEKA,



c(hOpPMUPOBAHHOCTh YMEHHI BBISBIATh XapaKTEPHbIC MPU3HAKUA TOHSITHH,
YCTaHABJIMBATh WX B3aUMOCBSI3b, HUCIOJIb30BaTh COOTBETCTBYIOIIUE MOHSTUS MPHU
OMMCAaHWU HEOPTaHUYECKHUX BEIIECTB U UX MPEBpaICHUN;

c(hOpMHPOBAHHOCTh YMEHHUM HCIOJIb30BaTh XUMHUYECKYIO CHUMBOJIUKY IS
coctaBieHuss (OpPMyJ BEIIECTB M  YPAaBHEHHM XMMHYECKUX  PEaAKIUH,
cuctematudeckyto HomeHkIaTypy (IUPAC) u TpuBHanbHble Ha3BaHUS OTIEIBHBIX
HEOPraHUYECKUX BelIecTB (yrapHblii ra3, YIJIEKUCIBIA Ta3, aMMHaK, raméHas
U3BECTh, HETallIEHasl U3BECTh, MUTHEBAS COMA, TUPUT U JIpyTHUE);

c(hOpPMHPOBAHHOCTh YMEHUHN OIpPEACNATh BaJCHTHOCTh U CTENEHb OKUCIICHUS
XUMUYECKUX JJIEMEHTOB B COCAMHEHUSAX PA3IMYHOrO COCTaBa, BUJ XHUMHUYECKOU
CBsI3U (KOBAJIEHTHAs, HOHHAsI, METAJUTMYECKasi, BOJOPOJIHAS]) B COCTUHECHUSIX, THUII
KPUCTAJUIMYECKOW PEIIETKH KOHKPETHOIO BEUIECTBA (aTOMHAas, MOJIEKYJApHasd,
MOHHAs, METAJJIMYECKAs), XapaKTeP CPEAbl B BOJHBIX PACTBOPAX HEOPTAHUYECKHUX
COCIUHECHUM;

c(OpMHPOBAHHOCTh YMEHUM yCTaHaBJIMBATh MPUHAJJICKHOCTh
HEOPraHWYECKUX BEIHIECTB MO HMX COCTaBY K ONPEACIEHHOMY KiacCy/TpyIe
COEJIMHEHUN (MPOCThIE BEIIECTBA — METAJUIBl U HEMETAIUIbI, OKCUbI, OCHOBaHUS,
KHUCIIOTHI, aM()OTEPHBIEC THAPOKCUIBI, COJH);

c(hOpMHPOBAHHOCTh YMEHUM PacCKphIBaTh CMBICI MEPUOANUYECKOro 3aKkoHa /1.
N. MenneneeBa 1 1€MOHCTPUPOBATH €TI0 CUCTEMATU3UPYIOIIYI0, OOBICHUTEIbHYIO
U MIPOTHOCTUYECKYIO (PYHKIIUH;

cOPMHPOBAHHOCTh YMEHHUH XapaKTepU30BaTh dSJIEKTPOHHOE CTPOCHHE
aTOMOB XUMHUYECKUX »3JeMeHToB 1—4 mnepuonoB Ilepuonnueckoil cucTeMbl
xumuueckux saemenToB JI. M. MenneneeBa, MCIONb3ys MHOHATHA «S-, P-, d-
DIEKTPOHHBIE opOuTanmy, «IHEPreTUYECKne YPOBHUY, OOBSCHSTh
3aKOHOMEPHOCTH M3MEHEHUSI CBOMCTB XMMHUYECKHUX DJIEMEHTOB U MX COCAMHEHUMN
10 nepuoaaM u rpymnnam llepuoauueckon cucTeMbl XUMHAYECKUX 3i1eMeHTOB 1. U.
Menpaeneena;

c(OPMHPOBAHHOCTh ~YMEHUW  XapaKTepu3oBaTh (OMHUCHIBATH)  OOIIME
XUMUYECKHE CBOWCTBA HEOPraHMYECKUX  BEIIECTB  PA3NMYHBIX  KJIACCOB,
MOATBEPAKAaTh CYIIECTBOBAHWE TEHETHUYECKOW CBS3M MEXIY HEOPraHWYEeCKUMU
BEILIECTBAMH C IMOMOIIBIO YPABHEHUI COOTBETCTBYIOIIUX XUMUYECKUX PEAKIU;

chOpPMHPOBAHHOCTh YMEHHS KJIACCU(MUIIMPOBATH XMUMHYECKHUE PEAKIIUU TI0
pa3IMYHBIM TMpPHU3HAKaM (YUCIY M COCTaBYy pEarupyrollnX BEUIECTB, TEILIOBOMY
s dexTy peakuuu, U3MEHEHHUIO CTENEHEW OKUCIICHHS DJIEMEHTOB, 0OpPaTUMOCTH
pEeaKIuu, y4acTUIO KaTaanu3aTopa);

c(hOpPMHPOBAHHOCTh YMEHHUM COCTABJISATh YPaBHEHUS PEAKIUNA pPa3THMUHBIX
THUIIOB, TIOJHBIC ¥ COKPAIIEHHBIC YPABHEHUS PEAKIIM HOHHOTO 0OMEHa, YUYUThIBAs
YCJIOBUS, TIPU KOTOPBIX ATH PEAKIMH UAYT 0 KOHIIA;



C(OPMUPOBAHHOCT, YMEHUH MPOBOJAUTH PEAKIMH, TMOATBEPKIAIOIIE
KAUECTBEHHBI COCTaB pPa3JUYHbIX HEOPraHMYECKUX BEIIECTB, PACIIO3HABATH
ONBITHBIM MYTEM MOHBI, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPaX HEOPraHUYECKHUX
BEILIECTB;

cOpMHPOBAHHOCT, YMEHHMM  paCKphIBaTh  CYHUIHOCTh  OKHCIHUTEIBHO-
BOCCTAHOBUTEJIBHBIX PEAKIUN MMOCPEICTBOM COCTaBJICHMSI 3JIEKTPOHHOTO OasiaHca
ATUX PEaKIHi;

c(hOpPMHPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOM
peakiuu OT pa3IuYHbIX (AKTOPOB; XapaKTep CMEIEHUSI XUMUUYECKOT0 PABHOBECHSI
B 3aBUCMMOCTH OT BHeIHero Bo3aencTus (nmpunuui Jle [larense);

c(OpMUPOBAHHOCTh YMEHUH XapaKTEepH30BaTh XHWMUYECKHE MPOIECCHI,
JeXalllie B OCHOBE MPOMBIIIJIEHHOTO MOJYYEHHsS] CEPHOM KHUCIIOThI, aMMHaka, a
Takke C(OPMUPOBAHHOCTh MNPEACTABICHUH 00 OOLIMX HAYYHBIX NPUHIUIAX U
HKOJIOTUYECKUX MPOOIEMaX XUMUYECKOTO POU3BOJICTBA;

c()OPMHPOBAHHOCTh YMEHUI NPOBOJUTH BBIYKMCIECHUS C HCIOJIb30BAHUEM
MOHATHUSL «MaccoBasi J10Jsl BEUIECTBA B PacTBOPE», OOBEMHBIX OTHOLIEHUH Ta30B
IPU XUMHYECKUX PEAKIUAX, MAcChl BEIIECTBA WIH 00bEMA Ta30B M0 U3BECTHOMY
KOJIMYECTBY BELIECTBa, Macce Wi OO0BEMY OJIHOTO M3 YYaCTBYIOIIMX B peakLUu
BELIECTB, TEIJIOBOrO 3((eKkTa peakud Ha OCHOBE 3aKOHOB COXPAHEHMsI MaccChl
BEILECTB, IPEBPAILECHUS U COXPAHEHUS SHEPIHH;

c(hOpMUPOBAHHOCTh YMEHUM COOII0OIaTh MTPaBUJIa MOJIH30BAHUS XUMUYECKOM
nocyAod M JabOpaTopHBIM O0OpPYJOBaHMEM, a TaKXKe IpaBWwiia OOpallleHus C
BELIECTBAMH B COOTBETCTBHM C MHCTPYKLUSMHU IO BBIIOJHEHHUIO J1aOOPATOPHBIX
XUMHUUYECKUX OIBITOB;

c(OPMHPOBAHHOCTh YMEHHUI IUIAHUPOBaTh M BBINOJHATh XUMHUYECKUI
HKCIIEPUMEHT (pa3jioKEeHUEe MEepPOKCUAa BOAOPOJAa B MPUCYTCTBUU KaTalM3aTOpa,
ONpPENENICHUE CpEapl pPacTBOPOB BEIIECTB C IMOMOLIBIO  YHUBEPCAIBHOIO
WHUKATOPA, BIMSHUE PA3IUYHBIX (DAaKTOPOB HA CKOPOCTh XMMHUYECKOW PEaKIUH,
peaklud MOHHOrO OOMEHA, KayeCTBEHHbIE peakluu Ha cyib(ar-, KapOoHaT- U
XJIOPUI-aHUOHBI, HA KaTUOH aMMOHMS, PEIICHHE 3KCIEPUMEHTAIBHBIX 3a]a4 10
TeMaM «Metaiey U «Hemeramibl») B COOTBETCTBHM € NPABWIAMH TEXHUKU
0e30macHOCTH TIPU OOPAIEHHUH C BEIIECTBAMHU M JIA0OPATOPHBIM 000pYIOBaHUEM,
OPEJCTaBIsATh PE3yJIbTaThl XUMHUYECKOrO OJKCIepUMEHTa B (QopMme 3ammcu
YpaBHEHUN COOTBETCTBYIOLIMX peaKuil U (HOpMyIUpOBaTh BBIBOJBI HAa OCHOBE
ATUX PE3YNbTATOB;

C(OPMUPOBAHHOCTh YMEHUH KPUTHUYECKH aHAIU3HPOBATh XHUMHUYECKYIO
uHPOpMAIMIO, TOMYyYaeMyl0 M3 pa3HbIX MCTOYHHUKOB (CpEICTBAa MAacCOBOM
KOMMYHUKaIu, THTepHET U Apyrux);



chOpPMHUPOBAHHOCTh ~ yMEHWH  COONIOAATh  TMpaBWjia  AKOJOTUYECKH
[EJIeCO00Pa3HOTO0 TOBEACHUS B OBITY U TPYAOBOH JEATEIBHOCTH B IIENIAX
COXPaHEHHUsSI CBOETO 370POBbSl M OKPY>KAIOLIEH MPUPOTHOW Cpelbl, OCO3HABaTh
OIMaCHOCTH BO3/ICHCTBUS HA JKUBBIE OPTAaHU3MBI OMPEACTIEHHBIX BEIICCTB, ITOHUMAs
cmbicn mokasarens IIJIK, moscHAT, Ha mpuMepax CHOCOObI YMEHBIICHUS |
NPEOTBPALICHHS X BPEIHOTO BO3/ICHCTBUS HA OPTaHU3M YEJIOBEKa;

T 0OYYaIONINXCSl C OTPaHUYEHHBIMH BO3MOXKHOCTSIMH 370POBBSI: YMEHUE
NPUMEHATHh 3HaHUS OO0 OCHOBHBIX JOCTYIHBIX METOJaX TO3HAHWUS BEIIECTB U
XUMHYECKUX SIBJICHU;

JUIS  CJICTIBIX H  CJIA0OBHUIANIMX OOYy4alONIMXCsA: YMEHHE HCIIOJIb30BaTh
penbeHO-TOUCUHYIO cHCcTeMy oOo3HadeHuit JI. bpaiins ajis 3amucu XUMHUYECKUX

dbopmy.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
HanmeHnoBaHMe pa3/ie/ioB U TeM uudposbie
Ne i/ P Konrpoabnsie IIpakruuyeckue (upp )
NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoTshI
pecypcsbl
Paszgea 1. TeopeTudeckue 0CHOBBI OPraHUYeCKOH XUMUM
1HOC "Mos Ixona"
[Ipeamer opranndeckoit xumuu. Teopust https://myschool.edu.ru/
11 CTPOEHHSI OPraHNYECKUX COETMHEHUN A. 3 Bbu6moreka [JOK
M. bytiepoBa https://lesson.academy-
content.myschool.edu.ru/04/10
Hroro no pazueny 3
Pa3nes 2. Yriesogopoasbl
HOC "Mos IIkona"
https://myschool.edu.ru/

2.1 [IpenenbHble yraeBoAOPOAbl — aJKAHbI 2 bubnnorexa [JOK
https://lesson.academy-
content.myschool.edu.ru/04/10
HOC "Mos IIkoma"

HenpenenbHubie yraeBogopoasl: aaKkeHbl hitps://myschool edu.ru/
2.2 T ' ’ 6 1 bubmoreka [JOK
QTKATUEHBI, aTKUHBI
https://lesson.academy-
content.myschool.edu.ru/04/10
HOC "Mos IIkona"
https://myschool.edu.ru/
2.3 ApoMaTnyecKkue yriieBoAaopo bl 2

bu6nunorexa LIOK
https://lesson.academy-



https://myschool.edu.ru/
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://myschool.edu.ru/
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://myschool.edu.ru/
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://myschool.edu.ru/
https://lesson.academy-content.myschool.edu.ru/04/10

[IpupoaHbIE HICTOYHUKH YTIIEBOAOPOIOB

content.myschool.edu.ru/04/10

1HOC "Mos lIkona"
https://myschool.edu.ru/

2.4 X Hepepaborika 3 bubnunoreka LIOK
pep https://lesson.academy-
content.myschool.edu.ru/04/10
Wroro no pazueny 13

Pa3znen 3. Kuciioponconep:kaiue opranHudecKue coeJuHEHHs

HOC "Mos Ikosna"
https://myschool.edu.ru/

3.1 Cnuprel. ®enon 3 bubnnorexa [JOK
https://lesson.academy-
content.myschool.edu.ru/04/10
HOC "Mos IIkomna"
https://myschool.edu.ru/

Anpaerunpl. KapOOHOBBIE KUCITTOTHI.
3.2 Crobie >bHps 7 bubnuoreka [IOK
P https://lesson.academy-
content.myschool.edu.ru/04/10
HOC "Mos IIkona"
https://myschool.edu.ru/

3.3 YraeBobl 3 bubmuoreka [IOK
https://lesson.academy-
content.myschool.edu.ru/04/10

Hroro 1o pasuery 13
Pa3nes 4. A3oTcoaepikanue opraHn4ecKue CoeJUHEeHHUs
HOC "Mos IIkoma"
4.1 AMUHBL. AMUHOKHUCIIOTHL. benku 3 https://myschool.edu.ru/

bubmmorekxa [IOK



https://lesson.academy-content.myschool.edu.ru/04/10
https://myschool.edu.ru/
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://myschool.edu.ru/
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://myschool.edu.ru/
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://myschool.edu.ru/
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://myschool.edu.ru/

https://lesson.academy-
content.myschool.edu.ru/04/10

Wroro no pazueny 3

Pa3nes 5. BoicokoMoJIeKyJISIPHBIE COeIMHEHUSI
1HOC "Mos lIkona"
https://myschool.edu.ru/

51 [Tnactmaccel. Kayuyku. Bomokna 2 bubnmnoreka HOK
https://lesson.academy-
content.myschool.edu.ru/04/10

Hroro no pazgeny 2
HazBanue MmoayJist
OBUIEE KOJIMYECTBO YACOB I10 34

I[TPOT'PAMME



https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://myschool.edu.ru/
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10

11 KJIACC

Kosaun4yecTBo 4acoB DJIeKTPOHHBbIE
HaunmeHnoBanue pa3jieioB U TeM nudpoBbie
Ne n/m P Konrpoabnbsie IIpakruueckue (wipp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoTshI
pecypchl
Pa3zgea 1. Teopernueckue 0CHOBbI XUMUM

1HOC "Mos Ixona"
https://myschool.edu.ru/

Crtpoenue BemiecTBa. MHOrooOpasue

1.1 BCIICCTE 4 bubnunoreka LIOK
B https://lesson.academy-

content.myschool.edu.ru/04/11
HOC "Mos Ikona"

Crpoenue atomoB. [lepuoanueckuii 3aKoH https://myschool.edu.ru/

1.2 u [lepuonnueckas cucTeMa XUMHUYECKUX 3 bubnnorexa [JOK

snemenToB M. Y. MenaeneeBa https://lesson.academy-
content.myschool.edu.ru/04/11
HOC "Mos IIkomna"
https://myschool.edu.ru/

1.3 XUMHUYECKUE PeaKIHH 6 1 1 bubmuorexa [JOK
https://lesson.academy-
content.myschool.edu.ru/04/11

Hroro no paszneny 13

Paszgen 2. Heopranuueckast Xumusi
HOC "Mos IIkomna"
https://myschool.edu.ru/

2.1 Mertamisl 6 1 bubmuoreka [JOK

https://lesson.academy-
content.myschool.edu.ru/04/11
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1HOC "Mos lIkona"
https://myschool.edu.ru/

2.2 Hemetamnsl 9 bubnunoreka LIOK
https://lesson.academy-
content.myschool.edu.ru/04/11
HOC "Mos llkona"
https://myschool.edu.ru/

CBs13b HEOPTaHMYECKUX H OPTAaHUIECKUX
2.3 BOLICCTE 2 bubnuorexa [JOK
B https://lesson.academy-

content.myschool.edu.ru/04/11

Hroro no pazneny 17

Pa3zgen 3. XuMus u ;Ku3HL
HOC "Mos IIkomna"
https://myschool.edu.ru/

3.1 XuMUs v )KU3Hb 4 bubnuorexa [IOK
https://lesson.academy-
content.myschool.edu.ru/04/11

Hroro no pazneny 4
OBIIEE KOJIMYECTBO YACOB I10 34

[NPOTPAMME
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HOYPOYHOE INIVIAHUPOBAHUE

10 KIIACC
Ne Koanvecrso yacos Nara D1eKTpoHHbIe HHUPPOBLIE
, Tema ypoka KonrTpoabubie IIpakTuueckue o0pa3oBaTte/ibHbIE
n/n Bcero U3YYeHUs
padoThbI padoTbI pecypchl
1HOC "Mos lIkona"
[Ipenmer oprann4eckon Xumuu, €€ https://myschool.edu.ru/
1 BO3HUKHOBEHUE, pa3BUTHE U 1 06.09.24 bubnuoreka [IOK
3HAUYCHHUE https://lesson.academy-
content.myschool.edu.ru/04/10
HOC "Mos Ikona"
Teopust cTpoeHUs OPraHUuYECKUX https://myschool.edu.ru/
2 coenuneHuit A. M. bytieposa, eé 1 13.09.24 bubnunoreka LIOK
OCHOBHEIC ITOJIOKCHUS https://lesson.academy-
content.myschool.edu.ru/04/10
[IpencraBnenue o knaccupukauu I1OC "Mos IlIkoma"
OpPraHNYECKHUX BEIIECTB. https://myschool.edu.ru/
3 Homenknarypa (cucremaruueckas) 1 20.09.24 bubmmnoreka HOK
Y TPUBUAJIbHBIC HA3BAHUS https://lesson.academy-
OpPraHUYECKUX BEILIECTB content.myschool.edu.ru/04/10
HOC "Mos IIkoma"
https://myschool.edu.ru/
AJKaHBI: COCTaB U CTPOCHHE,
4 . 1 27.09.24 bubnunorexa LIOK
TOMOJIOTUYECKHH PSJT
https://lesson.academy-
content.myschool.edu.ru/04/10
MeraH n 3TaH — npocTenIne HOC "Mos Hlkona™
5 1 04.10.24 https://myschool.edu.ru/

MMpEaACTAaBUTEIN AJIKAHOB

but6mmoreka [IOK
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https://lesson.academy-
content.myschool.edu.ru/04/10

AJIKEHBI: COCTaB U CTPOEHHUE,

HOC "Mos IIkona"
https://myschool.edu.ru/

6 3 11.10.24 bub6nmmoreka [IOK
CBOIiCTBa
https://lesson.academy-
content.myschool.edu.ru/04/10
HOC "Mos llkona"
. https://myschool.edu.ru/
3TI/IJIGH nu HpOHI/IHGH — HpOCTCI/IHII/Ie
7 18.10.24 bubnunoreka LIOK
MIPEICTABUTENH AJIKCHOB
https://lesson.academy-
content.myschool.edu.ru/04/10
1HOC "Mos lIkona"
[TpakTuueckas paborta No 1. https://myschool.edu.ru/
8 «[lony4yeHue 3TUIEHA U U3yYEHUE 25.09.24 bubnuorexa [IOK
€0 CBOUCTBY» https://lesson.academy-
content.myschool.edu.ru/04/10
HOC "Mos IIkona"
Ankanuensl. byraauen-1,3 u https://myschool.edu.ru/
9 metunoyramuen-1,3. [lomyuenue 01.11.24 bu6mmoteka [IOK
CUHTETUYECKOIO KayyyKa U PE3UHBI https://lesson.academy-
content.myschool.edu.ru/04/10
i HOC "Mos IIkoma"
AJKUHBL: COCTaB U OCOOEHHOCTH
. https://myschool.edu.ru/
CTPOEHHUSI, TOMOJIOTUUECKUH PAI.
10 L 02.11.24 bubnunorexa LIOK
AueTuieH — npocTeimumii
https://lesson.academy-
Tpe/CTABUTEIb ATTKIHOB content.myschool.edu.ru/04/10
BrruucieHus no ypaBHEHUIO HOC "Mos Hlxona®
11 yp 15.11.24 https://myschool.edu.ru/

XUMHYECKOMN pCaknuun

but6mmoreka [IOK
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https://lesson.academy-
content.myschool.edu.ru/04/10

ApeHbl: 6€H30J1 ¥ TOITYOIL.

HOC "Mos IIkona"
https://myschool.edu.ru/

12 TOKCUYHOCTH apEHOB 22.11.24 bubnnorexa LHOK
p https://lesson.academy-
content.myschool.edu.ru/04/10
HOC "Mos llkona"
I"'eneTnueckas CBA3b https://myschool.edu.ru/
13 YIJI€BOIOPOAOB, TPUHAICKAIINUX K 29.11.24 bubnunoreka LIOK
Pa3IMYHBIM KJlaccam https://lesson.academy-
content.myschool.edu.ru/04/10
[IpupoHbIE HCTOYHUKH HOC "Mos Llxona"
1eBOZIOPOIOB: IPUPOHLI Ia3 i https://myschool.edu.ru/

14 yr p - PHp 06.12.24 bubnuoreka [IOK
NOITyTHBIE HEPTSHBIE ra3bl, HEPTH U https://lesson.academmy-
TPOAYKTEI €€ nepepadoTky content.myschool.edu.ru/04/10
[IpupoHbIE HCTOYHHUKHU HOC "Mos Hixona®

IeBOJIODOJIOB: TPHPOIHLI Ta3 i https://myschool.edu.ru/

15 YHICBOAOPOAOE: TPHPOA 131224 Bubmuorexa [JOK
MOMyTHBIE HEDTSIHBIE Ta3bl, HEPTH U httns://lesson.academy-
MPOAYKTEI €€ nepepaboTK content.myschool.edu.ru/04/10

HOC "Mos IIkoma"
https://myschool.edu.ru/
KonTponbnas pabota mo paszueny
16 «YTIEBOJIOPOIBI» 20.12.24 bubmorexa HOK
HOPO https://lesson.academy-
content.myschool.edu.ru/04/10
[IpenenpHbIE OAHOATOMHBIE CITUPTHI: HOC "Mos Ixoma"
17 METaHOJ U 3TaHoJI. Bonopoanas 27.12.24 https://myschool.edu.ru/

CBA3b

bu6nunorexa LIOK
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https://lesson.academy-
content.myschool.edu.ru/04/10

MHuoroaroMHEIE CHUPTHI:

HOC "Mos IlIkona"
https://myschool.edu.ru/

18 28.12.24 bub6nmoreka IIOK
STUJICHTJIMKOJIb U TTTMLICPHUH
https://lesson.academy-
content.myschool.edu.ru/04/10
HOC "Mos llkona"
DeHoJI: CTPOCHUE MOJIEKYJIBI, https://myschool.edu.ru/
19 (bu3HYEeCKUEe U XUMHUYECCKUE 17.01.25 bubmmoreka [JOK
CBOMCTBA, IPUMEHEHHUE https://lesson.academy-
content.myschool.edu.ru/04/10
1HOC "Mos Ixona"
https://myschool.edu.ru/
Anpaeruzbl: hopMaIbaeTUua U
20 24.01.25 bubnuoreka [IOK
anerajgbAerui. AueToH
https://lesson.academy-
content.myschool.edu.ru/04/10
HOC "Mos IIkona"
OIHOOCHOBHBIE TIPEIETbHBIE https://myschool.edu.ru/
21 KapOOHOBBIE KUCIIOThI: MypaBbUHAs 31.01.25 bubimoreka [JOK
U yKCyCHast https://lesson.academy-
content.myschool.edu.ru/04/10
HOC "Mos IIkoma"
[TpakTnyeckas padora Ne 2. https://myschool.edu.ru/
22 «CBoiicTBa pacTBOpa YKCYCHOM 07.02.25 bubmuoreka [IOK
KUCIIOTBD) https://lesson.academy-
content.myschool.edu.ru/04/10
CreaprHOBas U OJIEMHOBAsI HOC "Mos llxona"
23 KHCJIOTHI, KaK IIPEJCTaBUTENN 14.02.25 https://myschool.edu.ru/

BBICIIHUX Kap6OHOBBIX KHUCJIOT

bu6nunorexa LIOK
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https://lesson.academy-
content.myschool.edu.ru/04/10

Mp11a Kak COJIM BBICHIHX

HOC "Mos IIkona"
https://myschool.edu.ru/

24 KapOOHOBBIX KHCIIOT, HX MOIOIIEE 21.02.25 bubnuoreka [JOK
JICUCTBUEC https://lesson.academy-
content.myschool.edu.ru/04/10
HOC "Mos llkona"
CrnosxHbIe 3(DUPBI KaK MPOU3BOTHBIE https://myschool.edu.ru/
25 KapOOHOBBIX KUCIIOT. ['uaponu3 28.02.25 bubmmoreka [JOK
CJIOHBIX 3(prpoB https://lesson.academy-
content.myschool.edu.ru/04/10
1HOC "Mos Ixona"
https://myschool.edu.ru/
Kupsl: runponus, npuMeHeHue,
26 07.03.25 bub6nmorexa LIOK
Ouosoruueckas poiib KUpPOB
https://lesson.academy-
content.myschool.edu.ru/04/10
HOC "Mos IIkona"
VYrieBobl: cocTaB, KiacCUpUKAITHSI. https://myschool.edu.ru/
27 Baxkneiinuve npeacraBuTeNu: 14.03.25 bubmmnorexka HOK
TIII0K03a, PPyKTO3a, caxaposa https://lesson.academy-
content.myschool.edu.ru/04/10
HOC "Mos IIkoma"
https://myschool.edu.ru/
Kpaxman u nemironosa kak
28 IPHPOTHEIE TOJUMEPEI 21.03.25 bubmorexa HOK
https://lesson.academy-
content.myschool.edu.ru/04/10
KoHnTtponbHast pabota 1o pazaery HOC "Mos Ixoma"
29 «Kucnopoaconepxamue 04.04.25 https://myschool.edu.ru/

OpTraHU4YCCKUC COCAUHCHU A

bu6nunorexa LIOK
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content.myschool.edu.ru/04/10

HOC "Mos IIkona"
https://myschool.edu.ru/

30 AMMWHBI: METHJIAMHH M aHWJIMH 1 11.04.25 bubmuorexa [JOK
https://lesson.academy-
content.myschool.edu.ru/04/10
HOC "Mos llkona"

AMWHOKHCIIOTHI KaK aM(pOTEepHBIC https://myschool.edu.ru/
31 OpPTraHUYECKHUE COSAMHEHUS, X 1 18.04.25 bubmmoreka [JOK
ouosiornyeckoe 3HaueHue. [lernrumst https://lesson.academy-
content.myschool.edu.ru/04/10
1HOC "Mos Ixona"
https://myschool.edu.ru/
benku kak nmpupoaHbIe
32 1 25.04.25 bubnuoreka [IOK
BBICOKOMOJIEKYJISIPHBIE COSTUHEHUS
https://lesson.academy-
content.myschool.edu.ru/04/10
HOC "Mos IIkona"
https://myschool.edu.ru/
OCHOBHBIC ITOHITUS XHMUH

33 BBICOKOMOJIEKYJISIPHBIX COEAMHEHUN 1 16.05.25 bubmmorexa HOK
https://lesson.academy-
content.myschool.edu.ru/04/10
HOC "Mos IlIkomna"

OCHOBHBIEC METOJIBI CHHTE3a https://myschool.edu.ru/
34 BBICOKOMOJIEKYJISIPHBIX COEIMHEHUH. 1 23.05.25 bubmuoreka [IOK
[ImacTmaccel, Kayqyku, BOJIOKHA https://lesson.academy-
content.myschool.edu.ru/04/10
OBIIEE KOJIMYECTBO YACOB I10 34

[NPOT'PAMME
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11 KJIACC

Ne

KoaunuecTBO 4acoB

Jlara

JIeKTPOHHBbIE HU(POBHIE

Tema ypoxa Konrposbnusie  IIpakrunyeckue oOpaszoBaTe/bHbIE
n/n Bcero H3yYeHUs
padoThbI padoTbI pecypchl
1HOC "Mos lIkona"
. https://myschool.edu.ru/
XHUMHUYECKUH DJIEMEHT. ATOM.
1 DIeKTPOHHAs KOH(PUTYpPALIUs aTOMOB 1 05.09.24 bubmmorexa LIOK
P ypalt https://lesson.academy-
content.myschool.edu.ru/04/11
[lepuoauueckuii 3aKOH U
I HOC "Mos llkona"
epuoauYecKas cucrema
https://myschool.edu.ru/
XUMHYECKHX 31eMeHTOoB /1. M.

2 1 12.09.24 bubnuorexa [IOK

MenpueneeBa, uX CBSI3b C

9 N https://lesson.academy-
COBPCMCHHOMU TCOPHEH CTPOCHUA content.myschool.edu.ru/04/11
aToOMOB
3aKOHOMEPHOCTU U3MEHEHUSI CBOMCTB
XUMHYECKUX JIEMEHTOB U UX HOC "Mos IIkomna"
COEMHEHUH 110 TpyNIIaM 1 https://myschool.edu.ru/

3 nepuoaaM. 3HaUCHUE 1 19.09.24 bubnuorexa [IOK
MEPUOJNYECKOT0 3aKOHA U CUCTEMBI https://lesson.academy-
XUMHYECKHX AiemeHToB J[. 1. content.myschool.edu.ru/04/11
MeHieneeBa B pa3BUTHU HAyKU
C 1HOC "Mos llkona"

TPOCHUE BEIIECTBA. XUMUYECKas
. https://myschool.edu.ru/
CB#I3b, €€ BUJIBI, MEXaHU3MbI

4 . 1 26.09.24 bubmmorexa LIOK
00pa3oBaHMs KOBAJIEHTHOU CBSI3U.

B https://lesson.academy-
OROpOHAL CBA3L content.myschool.edu.ru/04/11
5 BanenTtHoCTb. 1 03.10.24 HOC "Mos Ikoma"
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OneKTpooTpruLaTeNbHOCTh. CTENEHb
okucienus. Bemjecta
MOJIEKYJISIPHOTO Y HEMOJIEKYJISIPHOTO
CTpOCHUS

https://myschool.edu.ru/
bubnunorexa LIOK
https://lesson.academy-
content.myschool.edu.ru/04/11

IIonsatue o AUCIICPCHBIX CUCTCMAX.

HOC "Mos Ikona"
https://myschool.edu.ru/

6 HctunHble U KOJUIOUHBIE PACTBOPHI. 10.10.24 bubmmoreka [JOK
MaccoBas 107151 BEILIECTBA B pacTBOPE https://lesson.academy-
content.myschool.edu.ru/04/11
Knaccudukanus u HoOMeHKIaTypa
HEOPTraHWYECKUX COCTMHCHHM.
7 17.10.24
I'eneTnyeckas cBsi3b HEOPTaHUUECKUX
BEIIIECTB, Pa3IUYHBIX KJIACCOB
Knaccudukanus XuMuaeckux
o . 1HOC "Mos Ixona"
peaKkIuii B HEOPraHUIECKON 1
. https://myschool.edu.ru/
OpraHUYECKON XMMHUH. 3aKOH
8 24.10.24 bu6nmorexa LIOK
COXpaHEHHUS MaCChl BEIIECTB; 3aKOH
https://lesson.academy-
COXPAHCHHA 1 MPCBPAILCHIA SHEPTHH content.myschool.edu.ru/04/11
MPU XUMHYECKUX PEAKIIHSIX
HOC "Mos IIkona"
https://myschool.edu.ru/
Cxkopoctb peakiuu. OOpaTumblie
9 31.10.24 bu6nmorexa LIOK
peakuny. XMMHUYECKOE paBHOBECHE
https://lesson.academy-
content.myschool.edu.ru/04/11
HOC "Mos IIkoma"
[TpakTrueckast pabora Ne 1. https://myschool.edu.ru/
10 «BnusHue pa3nuuHbIX (aKTOPOB Ha 02.11.24 bu6muoreka [JOK
CKOpPOCTh XUMHYECKOU PEAKIIUN https://lesson.academy-
content.myschool.edu.ru/04/11
11 DNIEKTPOTUTHYECKAS! JUCCOLIHAITHSI. 14.11.24 1HOC "Mos llkona"
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[IoHsATHE O BOZOPOIHOM ITOKA3aTENE
(pH) pactBopa. Peakiiuu HOHHOTO
oOMeHa. ['maponu3 opraHuveckux u
HEOPraHMYECKUX BEIICCTB

https://myschool.edu.ru/
bubnunorexa LIOK
https://lesson.academy-
content.myschool.edu.ru/04/11

OKHCIUTEIBFHO-BOCCTAHOBUTEILHBIC

HOC "Mos Ikona"
https://myschool.edu.ru/

12 peaxmun. [Tonstie 06 snexTponuse 21.11.24 Bu6muotexa [JOK
pacIuIaBoOB U PaCTBOPOB COJIEH https://lesson.academy-
content.myschool.edu.ru/04/11
HOC "Mos Ikona"
https://myschool.edu.ru/
KonTponbhas pabota no paszueny
13 28.11.24 bu6nmmoreka LIOK
«Teopetnyeckrie OCHOBBI XUMUW)
https://lesson.academy-
content.myschool.edu.ru/04/11
Mertamisl, X MOJ0KCHHUE B | .
Ilepronnueckoit cucreme HOC "Mos Illxona
https://myschool.edu.ru/
XUMHYECKHX deMeHToB /1. H.
14 05.12.24 bubmmoteka IIOK
MenzaeneeBa 1 0COOEHHOCTH
06 https://lesson.academy-
CTPOCHIA aTOMO]f' He content.myschool.edu.ru/04/11
dbuznuecKkue CBOMCTBa METAIIIOB
HOC "Mos IIkomna"
CriaBsl METAJUIOB. https://myschool.edu.ru/
15 DNEKTPOXUMHUUECKUH Psifl 12.12.24 bubmmnoreka HOK
HaIPsHKEHUN METaJIOB https://lesson.academy-
content.myschool.edu.ru/04/11
X . . HOC "Mos IIkona"
MIMHYECKHE CBOMCTBA BaKHEUIIINX
o o o https://myschool.edu.ru/
METaJUIOB (HATPH, Kaluil, KalbIui,
16 19.12.24 bu6nunorexa LIOK

MarHuii, aTFOMUHUI) U UX
COeTUHEHNN

https://lesson.academy-
content.myschool.edu.ru/04/11
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XUMHYECKUE CBOMCTBA XpoMa, MEIU

1HOC "Mos lIkona"
https://myschool.edu.ru/

17 ) 26.12.24 bubnunoreka LIOK
1 UX COCAUHCHUU
https://lesson.academy-
content.myschool.edu.ru/04/11
HOC "Mos llkona"
. https://myschool.edu.ru/
XuMuyeckue CBOMCTBA IMHKA,
18 . 16.01.25 bub6nmoreka [IOK
JKelle3a U UX COeTMHEHMMI
https://lesson.academy-
content.myschool.edu.ru/04/11
1HOC "Mos Ixona"
[IpakTrueckas padora Ne 2. https://myschool.edu.ru/

19 "Pemienne sKCriepuMEHTaIbHBIX 23.01.25 bubmmoreka [IOK

3a1a4 1o reme «MeTtaaiab" https://lesson.academy-
content.myschool.edu.ru/04/11

Hewmerannel, ux nonoxkeHue B 1HOC "Mos Ixona"

Ilepuonnueckoi cucreme https://myschool.edu.ru/

20 XUMUYecKux anemeHTos JI. . 30.01.25 bubnnorexa [JOK
MenzeneeBa 1 0COOEHHOCTH https://lesson.academy-
CTPOEHHS aTOMOB content.myschool.edu.ru/04/11
® . HOC "Mos IIkona"

HM3UYECKHE CBOMCTBA HEMETAJIJIOB.
https://myschool.edu.ru/
AnoTponus HeMeTaJIoB (Ha
21 npuMepe KUCIopoaa, cepbl, hocdopa 06.02.25 bubmmorexa LIOK
prMEp POAd, CCpRL, P https://lesson.academy-
1 yrieposa) content.myschool.edu.ru/04/11
HOC "Mos IIkoma"
. https://myschool.edu.ru/
XHUMHUYeCcKHe CBOMCTBA TaJOreHOB,
29 13.02.25 but6mmoreka [IOK

Cephl U UX COCTMHEHUI

https://lesson.academy-
content.myschool.edu.ru/04/11
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XuMHYeCcKHe CBOMCTBA a30Ta,

1HOC "Mos lIkona"
https://myschool.edu.ru/

23 docodpa u uX coeTUHEHHI 20.02.25 bubmorexa HOK
p a https://lesson.academy-
content.myschool.edu.ru/04/11
HOC "Mos llkona"
. https://myschool.edu.ru/
XUMHYECKHE CBOMCTBA yIiiepoa,
24 3 27.02.25 bub6nmoreka [IOK
KPEMHHSI M X COCTMHCHHI
https://lesson.academy-
content.myschool.edu.ru/04/11
1HOC "Mos Ixona"
o https://myschool.edu.ru/
[IpuMeHeHne BaxKHEUIINX
25 . 06.03.25 bubnuorexa [{OK
HEMETAJJIOB U UX COEIUHEHUN
https://lesson.academy-
content.myschool.edu.ru/04/11
O000I11IeHNE U CUCTEMATU3AIUS 1HOC "Mos Ixona"
3HaHUHU 110 TeMe «HemeTamnby. https://myschool.edu.ru/

26 Borunicnenus o ypaBHEHUAM 13.03.25 bubmuoteka [IOK
XUMUYECKHUX PEAKLIUN U https://lesson.academy-
TEPMOXHMHUYECKUE PACUETHI content.myschool.edu.ru/04/11

HOC "Mos IIkona"
[TpakTnyeckas paGora Ne 3. https://myschool.edu.ru/
27 «Pemenne 3KCrIepuMEHTaIbHBIX 20.03.25 bubmuoreka [IOK
3aga4 no teMe "HemeTtamier"» https://lesson.academy-
content.myschool.edu.ru/04/11
HOC "Mos IIkoma"
https://myschool.edu.ru/
KonTponbhas pabota no remam
28 03.04.25 but6mmoreka [IOK

«Mertamae n «HemeTamisi»

https://lesson.academy-
content.myschool.edu.ru/04/11
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Heopranuueckue u opranuueckue

1HOC "Mos lIkona"
https://myschool.edu.ru/

29 kucinoTsl. Heoprannueckue u 10.04.25 Bu6muoteka [JOK
OpPraHMYeCKHE OCHOBAHUS https://lesson.academy-
content.myschool.edu.ru/04/11
AmMdoTepHbIe HEOPraHUYECKUE U HOC "Mos Ilkora
https://myschool.edu.ru/
OpPTraHUYECKUE COCAMHEHUS.
30 17.04.25 bub6nmoreka [IOK
['eHeTH4ecKas CBSI3b HEOPTaHUUYECKHUX
https://lesson.academy-
1 OPraHMHCCKHIX BCLICCTB content.myschool.edu.ru/04/11
1HOC "Mos Ixona"
Poine xuMuu B obecrieueHun
o o https://myschool.edu.ru/
9KOJIOTUYECKOM, IHEPTreTHIECKON 1
31 . 24.04.25 bubnunoreka LIOK
MUIICBON O€30MMACHOCTH, Pa3BUTUHI
https://lesson.academy-
MCAMIMHEL content.myschool.edu.ru/04/11
HOC "Mos Ikona"
[TpencraBienus o0 0OIMMX HAYYHBIX https://myschool.edu.ru/
32 MPUHIHUIIAX TPOMBIILIEHHOTO 08.05.25 bubnmorexa LIOK
MTOJTYYEHHS BAKHEUIINX BELIECTB https://lesson.academy-
content.myschool.edu.ru/04/11
HOC "Mos IIkoma"
https://myschool.edu.ru/
Yenosek B MUpE BEUIECTB U
33 15.05.25 bubmmoreka IIOK
MaTepHaoB
https://lesson.academy-
content.myschool.edu.ru/04/11
HOC "Mos IIkona"
https://myschool.edu.ru/
34 XuUMHS ¥ 310pOBbE YEIIOBEKA 22.05.25 bubnunorexa LIOK

https://lesson.academy-
content.myschool.edu.ru/04/11
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OBIIEE KOJIMYECTBO YACOB 110
I[TPOT'PAMME

34






YYEBHO-METOJANYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

» Xumus, 11 xnacce/ I'abpuensa O.C., OctpoymoB WN.I'., Cnaakos C.A.,
Axunonepnoe o6mectBo «M3narensctBo «lIpocBemienner
Xumus, 10 knacc 'abpuensia O.C., Octpoymon U.I'., Cnankos C.A.,

Axunonepnoe o6miectBo "[Ipocsemenue"

METOINYECKHUE MATEPHUAJIBI J1JIA YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET






