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HOACHUTEJIBHASA 3AIIUCKA

[Iporpamma 1o XMMHM Ha YpOBHE CcpelHero ooOmero oOpa3oBaHUs
pazpaborana Ha ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-®3 «0O6
obOpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHUSI
denepanbHON 00pa30BaTENbHON MPOrpaMMBbl CPEAHEro OOIIero oOpa30BaHMS
(®OIT  COO), npencraBieHHbIXx B DenepallbHOM  rOCYJIapCTBEHHOM
obOpazoBarensHoM ctaHgapre COO, c¢ yu€rom Konnenmuu mnpenomgaBaHus
y4eOHOro mnpeamera «XHMHs» B 00pa3oBaTeNbHBIX OpraHu3auusx Poccuiickoi
denepanyy, peamu3yIONIMX OCHOBHBIE 00pa3oBaTelIbHbIE MPOrPAaMMBbI, H
OCHOBHBIX TOJNOXkeHU «CTparerum pa3BUTHS BocOUTaHud B Poccuiickoi
Odeneparun Ha niepuoy 1o 2025 roma» (Pacnopspkenue IlpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcCHOBY MOAXOAOB K pa3pabOTKe MporpaMMmbl MO XUMHUHU, K OINPENEIICHUIO
oO1ielt crpaTteruy 00y4YeHus, BOCIUTAHUS U Pa3BUTHUS 00YUaIOIIUXCS CPEJICTBAMU
yueOHoro npeamera «Xumusi» 1iig 10—11 kinaccoB Ha 6a30BOM YpOBHE COCTABHIIU
koHnentyanbHbie ToyioxkeHuss GI'OC COO o B3anMOOOYCIOBICHHOCTH IIEJIeH,
COJICpKaHMs, PE3yJbTaTOB OOyUYeHHS W TpPeOOBAaHUM K YPOBHIO MOATOTOBKH
BBIITYCKHUKOB.

XHAMHUYECKOE oOpazoBaHue, MOJIy4aeMoe BBIITYCKHUKAMU
o01reo0pa3oBaTeNIbHON  OpraHU3allMK, SBJISETCS HEOTHEMJIEMOW YacThl0 UX
oOpa3zoBaHHOCTH. OHO CIYXKHAT 3aBEpUIAIOIIMM 3TallOM peaju3alud Ha
COOTBETCTBYIOILIEM €My 0a30BOM YPOBHE KIIIOUEBBIX LIEHHOCTEH, MPUCYIIUX
LEJIOCTHOM CHCTEME XUMHUYECKOro o0pa3oBaHud. OTH ILEHHOCTH KAacaroTCs
MO3HAHUS 3aKOHOB MIPUPOJIBI, POPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KYIbTYphI
YeJioBeKa, a TakKe OJKOJOTWYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3I0POBbI0 M TPUPOAHOW cpene. Peanusyercss xXumMuyeckoe o00Opa3zoBaHUE
oOyyJarommxcsi Ha YpoBHE CpeHEero o0IIero 00pa3zoBaHus CPEACTBAMHU y4eOHOTO
npeaMera «XHUMHS», COJIEPKAHUE M TOCTPOECHHUE KOTOPOIrO OIpPENEIeHbl B
nporpaMme N0 XUMHU C Y4E€TOM CHeUu(PUKA HAyKd XUMUHU, €€ 3HAUYCHUS B
MO3HAHUU TIPUPOJLI M B MaTEPUAIBHOW KXU3HH OOIIECTBA, a TaKXKe C y4ETOM
oOmMX 1eaed M MPUHLMIOB, XapaKTEPU3YIOIIMX COBPEMEHHOE COCTOSHHE
CUCTEMBbI cpefHero oo1iero oopasoBanus B Poccuiickoit deaepanumu.

XUMHSI KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HayK WUTPAaeT OCOOYIO POJb B
COBPEMEHHOW IMBMIIM3AIMH, B CO3/IaHUM HOBOM 0a3bl MaTepHAbHON KyJIbTYpBHI.
Ona BHOCHUT CBOM BKJIaJ B ()OPMUPOBAHUE PAIMOHATIBLHOIO HAYYHOTO MBIIIJICHUS,
B CO3/IaHHME LEJIOCTHOTO MPEJCTaBICHUSI 00 OKPYKAIOIIEM MHUPE KaK O €IUHCTBE
MPUPOJIBI U YeJOBeKa, KOTopoe (popMHUpyeTCs B XMMHUU Ha OCHOBE IMOHUMAaHUS
BEILIECTBEHHOI'O0 COCTaBa OKPY’KAIOUIETO0 MHUpPA, OCO3HAHUSI B3aMMOCBSI3H MEXKIY
CTPOEHHEM BEIIECTB, UX CBOMCTBAMHU U BO3ZMOXXHBIMH 00JIaCTIMU IPUMEHEHUSI.



TecHO B3aMMOJIEHCTBYSl C APYTHMMH €CTECTBEHHBIMM HAyKaMH, XUMHs CTaja
HEOTHEMIIEMOM YaCThIO MUPOBOM KYJIbTYpbl, HEOOXOIUMBIM YCIOBUEM YCIIEIIHOTO
Tpyda M KHU3HU Kaxaoro uigeHa odOmiectBa. CoBpeMeHHas XMMHA KaK Hayka
CO3UJATENIbHAs, KaK HayKa BBICOKMX TEXHOJOTHMW HAallpaBJICHA Ha pEIICHUE
rJI00ANBHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHUSL YEJIOBEUECTBA — CHIPbEBOM,
HEPreTHYECKOM, MUIIEBOM, IKOJIOTUYECKOI 0€30MaCHOCTH M OXPaHBI 310POBBA.

B coorBercTBHM C OOIIMMH LEISAMH W NPUHUUIIAMU CPEJHErO OOIIEro
oOpa3oBaHus cojepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YPOBEHB
U3Y4YEHUs) OPUEHTUPOBAHO MPEUMYIIIECTBEHHO Ha OOIEKYIbTYPHYIO MOJATOTOBKY
oOydJarommxcs, HEOOXOOUMYI0 UM JJisi  BBIPAOOTKM  MHUPOBO33PEHUYECKUX
OPUEHTUPOB, YCHEHNIHOTO BKJIIOYEHUS B IKU3Hb COLUYMA, MPOAOLKEHUS
00pa30BaHMsI B Pa3IUYHBIX 00JIACTSIX, HE CBSI3aHHBIX HEMIOCPEICTBEHHO C XUMHEH.

CocraBngomuMu  npeaMeTa  «XUMHUS»  SBISAIOTCA  0a30Bble  KypChbl —
«Oprannueckas xumus» U «OOmass U HeOopraHUYecKas XUMHs», OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHMsI KOTOPBIX SIBJIIFOTCS OCHOBBI 0a30BOIl HAYKH: CUCTEMA
3HAHUU MO0 HEOPraHUYECKOW XMMHH (C BKIIFOUCHUEM 3HAHUM U3 OOIIeH XUMUU) U
OpraHn4YecKou Xxumuu. POpMHUPOBAHUE JAHHOM CUCTEMBI 3HAHUW INPU HW3yYCHUH
npeaMera 00ecnedYMBaeT BO3MOYKHOCTb PACCMOTPEHHsSI BCEro MHOT0oOpas3us
BEIIECTB HA OCHOBE OOLINX MOHSTUM, 3aKOHOB U TEOPUN XUMHUHU.

CrpykTypa coaepxaHus KypcoB — «Opranumdeckas xumus» U «OOmas u
HEOpraHuyeckas XUMHUs» cpopMuUpoBaHa B IMporpamMme MO XMMHHM Ha OCHOBE
CUCTEMHOTO TIOJXOJa K M3YyYEHHI0 YydyeOHOro marepuaja U OO0yCJIOBIIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUH Ha  ONPEICNIEHHBIX
TEOPETHUYECKUX YpOBHAX. Tak, B Kypce OpraHMY4eCKOM XHMHHM BELIECTBA
paccMaTpHUBAIOTCSI HA YPOBHE KJIACCUYECKON TEOPUU CTPOEHUS OPraHUuYeCKHX
COCIMHEHHUW, a TakkKe Ha YPOBHE CTEPEOXUMHYECKUX M  BJICKTPOHHBIX
OpelCcTaBlICHUd O cTpoeHuu BeulecTB. CBeaeHHs 00 H3y4aeMbIX B Kypce
BElIECTBaX JAOTCS B Pa3BUTHH — OT YIJIIEBOJOPOAOB 10 CIOXKHBIX OMOJIOTMYECKU
AKTUBHBIX COEAUHEHHH. B Kypce OpraHM4eckol XUMHUU TOJYy4aroT pPAa3BUTHE
chopMUpOBaHHBIC HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs NEpBOHAYATLHBIC
MPEICTABICHUS] O XUMUYECKOM CBSA3M, KJIAaCCU(UKAIIMOHHBIX MPU3HAKAX BEIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON pEaKIUU.

[Ton HOBBIM yrioM 3peHHs B mpeamere «XuUMHUs» 0a30BOro YpOBHS
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» 00yYaromMMcsl TMPEAOCTaBISETCS BO3MOXKHOCTh OCO3HATh 3HAYCHHE
NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJIOJIOTUYECKUX TO3ULIUH,



riy0ke TOHATh MCTOPUYECKOE W3MEHEHHE (YHKIMM 3TOro 3akoHa — OT
o0o0mIaroIIei 10 0OBACHSIOMIEH 1 MPOTHO3UPYIOLICH.

Envnas cucrema 3HaHMM O BOXXHEWIIHMX BEIIECTBAX, UX COCTABE, CTPOCHUH,
CBOMCTBAX W MPUMEHEHHH, & TAKXKE O XUMHUYECKHUX PEaKIUAX, UX CYIIHOCTH U
3aKOHOMEPHOCTAX MNpOTEeKaHus jAomoyHseTrcss B Kypcax 10 um 11 kmaccos
AJIEMEHTAMH COJICPKAHUS, HUMEIOIUMHU KYJIbTYpOJIOTHUUECKUA U TPUKIATHON
XapakTtep. OTH 3HAaHHUS CIOCOOCTBYIOT TOHMMAaHHUIO B3aUMOCBSI3U XUMUH C
JPYTUMHA HayKaMH, PacKpbIBalOT €€ POJib B ITO3HABATEILHOW M MPAKTHYECKOU
JeATEIIBHOCTH 4YeJIOBEKa, CIOCOOCTBYIOT BOCHHUTAHMIO YBAXXEHUSI K IIPOIIECCY
TBOpYECTBAa B 00JIACTU TECOPUM W MPAKTUYECKUX MPHUIOKECHUN XHUMHH, ITOMOTAIOT
BBIITYCKHUKY OPHUEHTHPOBATHCS B OOIIECTBEHHO H JIMYHOCTHO 3HAYMMBIX
npo0semMax, CBSI3aHHBIX C XUMHEH, KPUTUYECKA OCMBICIUBATh HWH(POPMAIHIO U
NPUMEHATh €€ Uil TONOJIHEHWS 3HAHUW, PENIEHUS WHTEIUICKTYaIbHbIX U
HKCIIEPUMEHTAILHBIX MCCIIEI0BATENbCKUX 3a/1a4. B 11eoM cojepkanue yueOHOoro
npeaMera «XUMHS»  JaHHOTO  YPOBHS  WM3YyYECHHUSI  OPUEHTUPOBAHO  Ha
dbopmMupoBaHUE Y OO0YYaIOIIMXCS MUPOBO33PEHUYECKOW OCHOBBI JIsi TTOHUMAHMS
dbunocopckux uaeH, Takux Kak: MaTepuaJbHOE €IMHCTBO HEOPraHUYECKOro U
OpraHUYEeCKOro MHpa, OOYCIOBIEHHOCTh CBOWMCTB BEIIECTB HMX COCTaBOM U
CTPOCHHEM, ITO3HABAEMOCTh MPHUPOIHBIX SBICHUWA IIYTEM OSKCIIEPUMEHTa U
pelieHrus TMPOTUBOPEUYMM MEXAy HOBBIMU (aKTaMH UM TEOPETUUYECKUMU
MPEANOChUIKAMHU, OCO3HAHUE POJIM XUMUU B PEIICHUHU SKOJIOTHYECKUX MpoliieM, a
TaKKe MpoOJieM COEpeKEHUsT YHEPTETUIECKUX PECYPCOB, ChIPhs, CO3/IaHUS HOBBIX
TEXHOJIOTUH U MaTEPUAJIOB.

B nmane pemeHuss 3agad  BOCIWTAHMS, Pa3BUTUS U COLMAIHM3ALNU
OoOy4Yaromuxcsi MPUHATHIC MNPOrpaMMON MO XMMHUHU TOJXOMAbl K OIpPEIeICHUIO
COJIEpKaHMsI M TIOCTPOCHUSI TMpeIMeTa MpeaycMaTpuBaroT (GopMupoBaHUe
YHUBEPCAIBHBIX y4EOHBIX JCHCTBUN, UMEIOIMUX 0a30BO€ 3HAYCHUE IS
pa3NUYHBIX BHJIOB JICSITEIIBHOCTU: pEHICHUs MpodsieM, TIOUCKa, aHaiu3a u
00paboTku MH(pOpMALK, HEOOXOIUMBIX JJIsl MPUOOPETEHUS OMbITa TPAKTUYECKOM
U HCCJIEI0BATEIbCKON ACSATEILHOCTH, 3aHUMAIOIECH Ba)KHOE€ MECTO B IMO3HAHUU
XUMUH.

B mpaktuke mnpemnojgaBaHus XWUMHH KaKk HAa YpPOBHE OCHOBHOTO OOIIETO
oOpa3oBaHus, TaK U HA YPOBHE cpeHero odiiero oopa3oBaHus, PH OTPEICICHUH
COJIEPKATEJIbHOW XapaKTePUCTUKU ILIeJIed H3y4YeHHUs TpeAMeTa HalpaBICHHUEM
MEePBOCTENICHHOW 3HAYMMOCTH TPAIUIMOHHO TMPU3HAETCA (POpMHpPOBAHHE OCHOB
XUMUYECKON HAYKH KaK 00JIACTH COBPEMEHHOTO €CTECTBO3HAHWS, MPAKTUYECKOU
JIEATEIIbHOCTH 4YeJIOBEKa M KAaK OJAHOT0 M3 KOMIIOHEHTOB MHPOBOW KyJIbTyphl. C
METOJMYECKOW TOYKM 3PEHUS] TAKOM MOAXOJ K ONPEACICHHUIO LIEJEHd W3y4YEeHUs
npeaMeTa SBJISIETCS BIOJIHE OMPaB/IaHHBIM.



CornacHO JaHHOW TOYKE 3pPEHMsI TJIaBHBIMU LIEJSIMU U3YyYEHHUS TpeaAMeTa
«Xumusi» Ha 6a30BoM ypoBHe (10 —11 kJ1.) ABISAIOTCS:

e (dopMHpOBaHWE CHCTEMBl XHMHYECKHX 3HAaHUW KaKk BaKHEHIIeH
COCTaBJIIIOLIEH €CTECTBEHHO-HAYYHOW KapTUHBI MUpPa, B OCHOBE KOTOpPOH
JeKaT KIIFOYEBBIC TOHATHS, (yHIAMEHTAIBHBIEC 3aKOHBI U TEOPUU XHMHH,
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
BEIIECTB W XUMHYECKHX pEaKiud, HEOOXOJUMBIX Ui MPUOOpETCHHUS
YMECHHI OpPUEHTHUPOBATHCS B MHPE BEIIECTB M XHUMHUYECKHUX SIBICHUH,
UMEIOIINX MECTO B MIPHUPOJIC, B IPAKTHUECKOMN U MOBCETHEBHOM JKU3HH,

e pa3BUTHE YMEHUH U CIIOCOOOB EATEIHHOCTH, CBSI3aHHBIX C HAOIIOJACHUEM U
OOBSICHEHHEM XHUMHYECKOTO OKCIIEPUMEHTa, COOIOCHUEM IPaBUII
0e30MmacHOro o0paIieHus ¢ BEIIeCTBAMH.

Hapsigy ¢ aTum, conep:kaTelibHasi XapaKTepUCTUKA LeNiel U 3a7a4 U3ydeHUs
IpeaMeTa B IporpamMme 1Mo XUMHUHM YyTOYHEHA U CKOPPEKTUPOBaHA B COOTBETCTBUU
C HOBBIMHU NPHUOPUTETAMHU B CHUCTEME CpeaHero olmiero oopasoanus. CeroaHs B
NpErnoJAaBaHUM XUMUU B OOJbIIed CTeNmeHH OTHATCA  MPEeArnoYTeHHE
MPAKTUYECKOM KOMIIOHEHTE COJEp>KaHUs OOYy4YEHUs, OPUEHTUPOBAHHOW Ha
HOJIFOTOBKY BBIMYCKHUKA 00111€00pa30BaTeNIbHON OpraHM3ally, BIaJCIOIIEro He
HAaO0OpOM 3HaHUM, a (YHKIMOHAJIBHOM I'PaMOTHOCTBIO, TO €CTh CIIOCOOaMH 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:

amanranusi 00yJaromMxcsl K yCIOBUSM TUHAMUYHO Pa3BUBAIOIIETOCS MHPA,
dbopMupoBaHHEe  WHTEIUICKTYyaqbHO  Pa3BUTOM  JUYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOATEILHOMY MPUHSATHIO TPAMOTHBIX
pEIICHU B KOHKPETHBIX KM3HEHHBIX CUTYAIUsX, CB3aHHBIX C BEIIECTBAMHU M HX
PUMEHEHUEM;

dopmupoBanne y OOy4aromMxcs KIIFOYEBBIX HABBIKOB  (KITFOUEBBIX
KOMIIETCHIINI), WMEIONINX YHHUBEPCAaIbHOE 3HAUEHUE /I pPa3jINyYHBIX BHIOB
NeATEITLHOCTH: PEIICHHs MpoOJeM, MOoMcKa, aHamu3a U 00padOTKu MHQPOpPMAIIUH,
HEOOXOJMMBIX ISl TIPUOOPETEHUSI OIbITa JCATEIHHOCTH, KOTOpas 3aHUMAECT
BOXHOE MECTO B TIO3HAHUM XUMHU, a TakXKe JJs OIEHKH C TO3UIUI
DKOJIOTUYECKON O€30MacHOCTH XapakTepa BIUSHUS BEIIECTB M XHUMHUYECKUX
MPOIIECCOB HAa OPTaHU3M YEJIOBEKa M MPUPOAHYIO CPEY;



pa3BUTHE TO3HABATEIHLHBIX HHTEPECOB, MHTEIIEKTYATbHBIX U TBOPUYECKHUX
CIOCOOHOCTEH 00YJarOMIMXCS: CIIOCOOHOCTH CaMOCTOSITENIbHO MPUOOpPETaTh HOBBIE
3HAHMS 110 XUMHUH B COOTBETCTBUU C JKU3HEHHBIMH TTOTPEOHOCTSIMH, UCIIOJIB30BATh
COBpEMEHHbIE MH(POPMALIMOHHBIE TEXHOJOTUHU JIJISl MOMCKA M aHajdu3a y4eOHOU U
HAy4YHO-TIOMYJISIPHON MH(OPMAIIMU XUMHUYECKOTO COJEPKaHUS;

dbopMHUpOBaHUE U PA3BUTHE Y 00YJAIONTUXCS ACCOIMATUBHOTO ¥ JIOTHYECKOTO
MBIIIICHUS, HAOI0AaTeIbHOCTH, COOPAHHOCTH, aKKyPaTHOCTH, KOTOPBIE OCOOECHHO
HEOOXOJUMBbI, B YAaCTHOCTH, MPU IUIAHUPOBAHWU U MPOBEJECHUU XHMHUYECKOTO
HKCIIEPUMEHTA;

BOCIIUTAaHUWE Yy oOOydarommxcss YOeXIEHHOCTH B T'yMaHUCTUYECKOU
HAIPaBJICHHOCTH XWMHH, € BAaXHOW POJM B PEIICHUH TIOOAIBHBIX IPOOJIeM
PaIMOHAIBHOTO MPUPOIOTIONB30BAHMS, TIOTIOJTHEHUSI SHEPTETUUECKUX PECYPCOB U
COXpaHEHUs] TPUPOJHOIO PABHOBECHS, OCO3HAHHUS HEOOXOJIUMOCTH OEper HOTro
OTHOUIIEHUS K TPHUPOJE U CBOEMY 3/I0POBbIO, a TaKKe MPUOOPETEHUs 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 MpeIMETHON obyacTu «EcTecTBeHHO-HAayYHbIE
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 OBYUYEHUA
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 110JI0KeHUSA. CTPYKTYpHBbIE (POPMYJIBI
OpraHMYeCKMX BemecTB. [omomnorus, u30Mepusi. XUMHUYECKas CBSI3b B
OpPraHUYECKUX COEIUHEHUSAX — OJUHAPHBIEC U KPATHBIE CBSI3U.

[IpencraBnenne o Ki1accupuKauu opraHuyeckux BemniecTB. HoMeHkmarypa
OpPraHUYECKUX COEAMHEHUN (cucTeMaTuyeckas) W TPUBUAIbHBIE HAa3BaHUS
BKHEUIIUX MPEIACTABUTENEHN KIAaCCOB OPraHUYECKHUX BEILECTB.

OKCIEPUMEHTAIBHBIE METOAbl HM3YYEHMsI BEIIECTB M HUX IPEBPALLCHHMN:
O3HAKOMJIEHHME C O00pa3uaMy OpraHWYeCKHX BEIIECTB M MaTepualaMd Ha HUX
OCHOBE, MOJEIMPOBAHUE MOJIEKYJ] OpPraHMYECKUX BEUIECTB, HAOIIOJEHUE U
ONMCAHME JEMOHCTPALMOHHBIX OIBITOB IO IIPEBPAILCHUIO0 OPraHUYECKUX BEIIECCTB
IIpU HarpeBaHuu (IJI1aBJIeHHe, OOYTJIMBAaHUE U TOPEHUE).

Yriaesogopoasl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHHW pAA. MertaH u 3TaH —
NPOCTEUIINE TMPEICTABUTENN QJIKAaHOB: (PU3MYECKME M XUMHUYECKHE CBOMCTBA
(peakuuy 3aMelleHuss M TOPEHHs), HAXOXACHHE B IMPHUPOJAE, IOIyYCHHE HU
IIPUMEHEHUE.

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

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

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

Apenbl. benzon: cocrtaB, cTpoeHue, QpU3NYECKHME U XMMHUYECKHE CBOMCTBA
(peakiuu rajJjoreHMpOBaHMS U HUTPOBAHUS), MTOJYUEHUE U MPUMEHEHHE. Tonyon:
cocmae,  cmpoeHue,  Quauyeckue U  XuUMuyeckue  ceoucmea  (peaxyuu
2aN02EHUPOBAHUA U HUMPOBAHUS), NOAYYeHue u npumeHerue. TOKCUYHOCTb



apeHoB. ['eHeTHueckas CBsI3b MEXAY YIJIEBOAOPOJAAMH, NPUHAAICKAIIUMU 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 MPUMEHEHHUE B MPOMBIILIIEHHOCTH U B ObITy. KameHHbIi
yroJib U IPOAYKTHI €T0 MepepadoTKH.

DKCIEepUMEHTAIbHBIE METOJbl HW3YYEHHUsS BEIIECTB U HUX MPEBpaIICHUI:
O3HAKOMJIEHHME C oOoOpa3lamMu IlacTMacCc, KaydyKOB M PE3UHBI, KOJUIEKIIUH
«Hepts» u  «VYromp», MOACIUPOBAHWE  MOJIEKYJ  YIIEBOAOPOJIOB U
raJIOT€HOMPON3BOAHBIX, MPOBEICHNE MPAKTUYECKOW PabOThI: MOTYYCHHE ITUJICHA

Y U3y4YEHHE €TO CBOWCTB.

PacuérHrie 3anaun.

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

Kucisiopoacoaep:kamue opranu4ecKkue coeJMHeHUs

[IpenenbHbIE OAHOATOMHBIE CHOUPTBHL.. MeETaHON M 3TaHOJ: CTPOCHHUE,
buznueckue M XUMHYECKHE CBOMCTBA (peaklud C AaKTUBHBIMU MeETaJlJIaMH,
rajJjioreHOBOJIOPOJaMH, TOpPEHHUE), NpUMEHeHue. BoaopoaHble CBS3M MEXAY
MOJIEKYJIaMH CIIUPTOB. JlelicTBHE METaHOJa U 3TaHOJIa Ha OPTaHU3M YeJIOBEKa.

MHOroaToMHbl€  CHOUPTBL. OTWICHIJUKOIb W  TJILEPUH: CTPOCHHUE,
¢usznyeckne W XUMHUYECKHE CBOMCTBa (B3aMMOJEHCTBUE CO HIEIIOYHBIMU
MeTajUlaMH, KadeCTBEHHas peakilMs Ha MHOTOAaTOMHBIE crupThl). JleiicTBue Ha
opraHusM yenoBeka. [[pumeHenune rauueprHa U STUICHTITUKOJI.

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

Anpnerunpl U kemouvl. DOpMaNBIErWA, aleTAIbIETHA: CTPOCHHUE,
bu3nueckue U XUMHYECKHE CBOMCTBA (pEaKIUU OKHUCIIEHUS M BOCCTAHOBJICHUS,
KaueCTBEHHbIE PEAKIIMH ), TOJYyUYEHUE U TPUMEHEHUE.

OAHOOCHOBHBIE TpeJeNbHble KApOOHOBBIE KHUCIOTHL. MypaBbHHAs W
YKCYCHasl KHCIIOTBI: CTpOeHHE, (pU3MUecKhe U XUMUYECKHUE CBOMCTBa (CBOMCTBA,
o0mue JuIsl Kjacca KUCIOT, PEaKIUsl 3TepU(pUKaluu), MOJIyYeHHe U IPUMEHEHHE.
CreapuHoBasi U OJICMHOBAs KUCJOTHl KaK MPEICTABUTENU BBICIIUX KapOOHOBBIX
KHUCIJIOT. Mblla Kak COJIM BBICIIMX KapOOHOBBIX KUCIIOT, KX MOIOLIEE ACHCTBHE.

Crnoxuple 3(pUpPbl Kak MPOU3BOJAHBIE KapOOHOBBIX KucHOT. [‘maponus
coxHBIX 2hupoB. XKupsel. 'naponus xupos. [Ipumenenune xupos. buonornueckas
POJIb KUPOB.



YrneBonmpl:  cocTtaB, KjacCU(UKAIUS ~ yriaeBOAOB  (MOHO-, JHU- U
nosucaxapuabl). [moko3a — mpocTedmmii MOHOCaxapui: OCOOEHHOCTH CTPOSHUS
MOJIEKYJbI, (U3WYECKUEe U XHUMHUYECKHE CBOMCTBA (B3aMMOJEUCTBUE C
rugpokcuaom meau(ll), okuciaeHre amMmuadHbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTaHOBJICHHE, OpPOKEHME TJIIOKO3bl), HAXOXKICHUE B IMPHUPOJIE, MPUMEHEHUE,
ounonornyeckas poiib. @otocunres. pykTo3a KaK H30MEP IITHOKO3BIL.

Kpaxman u menmiono3a kak npupoaHbie mnonuMepsl. CTpoeHHe Kpaxmana U
neunono3bl. Pu3nueckue M XUMHUYECKHE CBOMCTBAa Kpaxmana (THAPOJIH3,
KaueCTBEHHAs PEaKIUs C HOJIOM).

DKCIEepUMEHTANIbHBIE METOJbl HW3YYEHHUsS] BEIIECTB U HUX MPEBpaIlCHU:
IpoBeJcHUE, 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 wmenau(ll), B3aumomeicTBHe kpaxmana C HOJOM),
MPOBEJCHUE MPAKTUIECKON pabOTHI: CBOMCTBA pacCTBOpPA YKCYCHOM KHCIIOTHI.

Pacuérnblie 3anaun.

Bbruncnenuss mo ypaBHEHHIO XMMHMUYECKOM peakuuu (Maccel, 00bEMa,
KOJIMYECTBA MCXOJHOIO BEIIECTBAa MM MPOJYKTAa PEaKLMU M0 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJHOTO M3 UCXOJHBIX BEIIECTB WIIM IPOAYKTOB PEAKITHH).

A3oTconepKale OpraHu4eckiue COeTMHEHNS.

AMUHOKHUCIOTHI Kak aM(pOTepHble oprannyeckue coeanHenus. dusnueckue
U XMMHMYECKHE CBOMCTBAa aMHMHOKMCIOT (Ha mpumMepe riuiuHa). buonoruueckoe
3HaYeHHe aMUHOKUCIOT. [lenTupl.

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

OKClepUMEHTANIbHBIE METOAbl H3Y4YEHMsI BEIIECTB M HMX IMpPEBpallCHUN:
HaOII0/ICHNE W ONMCAHUE IEMOHCTPAIIMOHHBIX OMBITOB: JIEHATYpaIus OCIKOB MPH
HarpeBaHUH, [IBETHHIC PEaKIIUN OEITKOB.

BbicoKkoMoJIeKyIsIpHBIE COeTUHEHUSI

OCHOBHBIE MOHATUS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHUIl: MOHOMEp,
HOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPHU3ALNU, CPEIHSS MOJIEKYJIsIpHas
macca. OCHOBHBIE METOABl CHHTE3a BBICOKOMOJEKYISPHBIX COCIWHEHUN —
TOJTUMEPH3AITHS U TTOJIMKOHICHCAIIHS.

OKCIIepUMEHTANbHBIE METOAbl H3YYEHMsI BEIIECTB M MX IPEBpallEeHUil:
O3HAKOMJIEHHE C 00pa3liaMH MPHUPOAHBIX U UCKYCCTBEHHBIX BOJOKOH, IIaCTMAcC,
Kay4qyKOB.

MexnpeaMeTHble CBA3H.



Peanusanunst MEeXIpEeIMETHBIX CBA3EH NPU U3YYEHUH OPTaHUYECKON XMMHU B
10 knacce OCYIIECTBIISIETCA 4YEpe3 HCIIOJIb30BAaHUE KakK OOIIMX €CTECTBEHHO-
HAy4YHBIX MOHATHI, TaK U NOHSITHH, SBISIOIIMUXCS CUCTEMHBIMHU JUISI OTIAEIBHBIX
IIPEIMETOB €CTECTBEHHO-HAYYHOI'O IUKIIA.

OO1ue ecTeCTBEHHO-HAy4YHbIE TIOHATHUSA: SIBJICHHUE, HAYUHBIN (PaKkT, TMIIOTE3A,
3aKOH, TEOpHs, aHaJu3, CUHTE3, Kiaccu(uKaius, MepruoJuIHOCTh, HAaOII0/ICHNUE,
U3MEPEHUE, FIKCIIEPUMEHT, MOJIETUPOBAHHUE.

dusnka: MaTepus, OHEpPrus, Macca, aToM, OJJIEKTPOH, MOJIEKYJa,
HPHEPreTUYECKUN YPOBEHb, BEILECTBO, TEJIO, OOBEM, arperaTHOE COCTOSHUE
BELIECTBA, (PU3MUECKNUE BETUUNUHBI U €MHUIIBI UX U3MEPEHMUSL.

buonorus: kimerka, opranm3Mm, Omochepa, oOMEH BEIIECTB B OpTaHHU3ME,
doTtocuHTE3, OHMOJIOTMYECKH AaKTUBHBIC BellecTBa (OENKH, YIJIEBOABI, >KUPHI,
bepMeHTHI).

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

TexHOonorus: MNHIIEBbIE MPOAYKTHl, OCHOBBI PAlMOHAIBHOIO MHUTAHMS,
MOIOILIME CPEJICTBA, JEKAPCTBEHHbIE U KOCMETHUYECKHE MpenapaThl, MaTEpHaIIbl U3
VCKYCCTBEHHBIX 1 CHHTETHYECKHX BOJIOKOH.

11 KVIACC
OBIIAA 1 HEOPTAHUYECKASA XUMUA

Teopernyeckue OCHOBbI XUMHHU

XuMUYECKHl 3naeMeHT. AToM. Sapo artoma, H30TONbL. JIEKTPOHHAS
000J10YKa. DHEPreTHYeCKUe ypOBHH, MOJYPOBHU. ATOMHBIC opOuTamu, S-, p-, d-
anemMeHThl. OCOOCHHOCTH pacrpe/esieHus AJIEKTPOHOB MO OpOUTaIsIM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOIOB. 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
oOpa3yeMbIX MMM TPOCTHIX M CIIOKHBIX BEIIECTB IO TPYINaM M TEpUOaM.
3HaYeHue NepUOANYECKOrO 3aKOHA B pPa3BUTHH HAYKHU.

Crpoenue BemiecTBa. XUMHYECKass CBs3b. BUAbl XHMHUYECKON CBSI3U
(KoBaJIeHTHasl HEMOJISIpHAsT W TOJISIpHAsi, MOHHAsS, MeTajuindeckas). MexaHu3Mbl
oOpa3oBaHUs KOBAJEHTHOM XUMHUYECKOW CBs3M (OOMEHHBIM U  JOHOPHO-
akienTopHblil). BomopoaHas cBsi3b. BaleHTHOCTh. DIEKTPOOTPUIATEIBHOCTD.
Crenenb okuciieHus. IoHbI: KATUOHBI U AHUOHBI.



BemectBa MOJEKYJISPHOTO UM HEMOJICKYJSIPHOTO  CTPOEHUS.  3aKOH
MOCTOSTHCTBA COCTaBa BELIECTBA. 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 OPraHWYECKOW XHWMHH. 3aKOH COXPAHEHUsS MACChl 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 HW3y4YEHHsS] BEIIECTB M WX 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, OMPEICICHUE 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 CBOMCTBA HEMETAIOB. AJUIOTpONUS HEMETAUIOB (HAa NpUMeEpe
KHUCJIOpOo/a, cephl, hochopa u yriepoa).

XUMUYECKHE CBOMCTBA BaKHEUIIIMX HEMETAUIOB (TaJoreHOB, CEPhl, a30Ta,
docdhopa, yrmepoma U KpeMHHS) M UX  COCOWHEHUN  (OKCHIOB,
KHCJIOPOACOAEPIKAIINX KHCIOT, BOJOPOIHBIX COSTUHEHHUH ).

[IprumeHeHne BaXXHEUIINX HEMETAIUIOB U UX COEUHECHUMN.



Merannel. Ilonoxenne meramnos B [leproanueckoi cucreMe XMMHUYECKUX
anemenToB [I. . MengeneeBa. OCOOEHHOCTH CTPOEHUS 3JEKTPOHHBIX 000JIOYEK
atoMoB MeTaiuioB. O0mue ¢guzndeckue cBoiicTBa MeTayioB. CIUlaBbl METAJUIOB.
DIEKTPOXUMHUYECKUI P HAIPSKEHU METAIIOB.

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 HM3Yy4YEHHUS 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
KHUCIIOT U IIeJI0uei, KaYeCTBEHHBIE PEAKIIMU Ha KATHOHBI METAJIIOB).

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 OTHO
13 BEUIECTB UMEET 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.

[IpencraBnennss 00 OOMMX HAYYHBIX MPUHIUIAX MPOMBIIIJIEHHOTO
MOJTYYEHHUS BAXKHEUIIINX BEILIECTB.

YenoBek B MHUpE BEHIECTB W MaTEpPUATIOB: BaXXHEUINNE CTPOUTEIbHBIC
MaTepualibl, KOHCTPYKIIMOHHbIC MaTepHUalibl, Kpacku, CTEKJIO, KepaMHKa,
MaTepuaibl s 3JEKTPOHUKU, HAHOMAaTepHUasbl, OPraHUYECKUE U MHUHEPAJIbHbBIC
ynoOpeHus.

Xumus M 310pOBbE YEJIOBEKA: TpaBUJia MCIOJIb30BAaHUS JIEKAPCTBEHHBIX
npenapaToB, MpaBuia OE30MAaCHOTO UCIOIL30BaHUs MpenapaToB OBITOBOM XHUMUU
B MOBCEIHEBHOW JKU3HMU.

MexnpeaMeTHbIe CBA3H.

Peanuzanmst  MEXNpeaMETHBIX  CBS3ed TpH  M3ydyeHUH OOmed u
HEOpraHu4ecKorl xuMuM B 11 Kilacce OCyIIECTBISECTCS Yepe3 MCIOJIb30BaHUE KaK
OOIIUX E€CTECTBEHHO-HAYYHBIX TOHSATUH, TakKk W TIOHSATUM, SBIISIOLIUXCS
CUCTEMHBIMU JIJI1 OTAEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOT'O IIUKJIA.

OOmue ecTeCTBEHHO-HAYUYHbIC TOHSTHUS: HAy4YHBIN (DaKT, TUIMIOTE3a, 3aKOH,
TEOpWsl, aHalu3, CHHTE3, KJIacCH(pUKAIMs, TEePUOJAUIHOCTh, HAOIIOICHUE,
AKCTIIEPUMEHT, MOACIIMPOBAHUE, U3MEPECHUE, SIBJICHUE.



du3uka: MaTepusi, FHEPTHsl, Macca, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, HOH,
M30TOIl, paIMOAKTUBHOCTh, MOJIEKYJIa, SHEPIreTUYECKUI YPOBEHb, BEILIECTBO, TEJIO,
00BEM, arperaTHOE COCTOSIHHE BEIIECTBA, (PM3WYECKUE BEIMYUHBI U €IUHUIIBI WX
HU3MEpPEHUSI, CKOPOCTb.

buonorusi: kneTka, opraHu3M, S3KOocHUCTeMa, Owocdepa, Makpo- U
MHUKPOAJIEMEHTHI, BATAMUHBI, 0OMEH BEIIECTB B OpTraHU3ME.

['eorpadusi: MuUHEpaBI, TOPHBIC MOPOJIBI, MOJIE3HBIE UCKOMAEMbIE, TOTUIMBO,
pPECYpPCHI.

TexHonmorus:: XMMHYECKasi MPOMBIIUICHHOCTb, METAJUTYypPrus, MPOU3BOICTBO
CTPOUTEIBbHBIX MaTEPUAJIOB, CEIHCKOXO35MCTBEHHOE IIPOM3BOJCTBO, MHUIIEBAs
MPOMBINIUICHHOCTh,  (papMameBTHYECKasi  MPOMBINIJICHHOCTh,  TMPOU3BOJICTBO
KOCMETHYECKHX MpenapaToB, MPOU3BOACTBO KOHCTPYKIMOHHBIX MAaTEPHAIIOB,
AJIEKTPOHHAS MPOMBIILICHHOCTb, HAHOTEXHOJIOTHUH.



[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI I10 XUMHWU
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

dI'OC COO ycranaBnuBaeT TpeOOBaHUA K pe3yibTaTaM OCBOCHHS
OOy4YarONIMMHUCSL TMPOTPAaMM CpPEIHEro OOLEero o0pa3oBaHusl (JUYHOCTHBIM,
METanpeAMETHBIM W TpeaAMeTHbIM). HaydHo-meTonuyeckol OCHOBOM s
pa3paboTKu TUIAHUPYEMBIX PEe3yJIbTaTOB OCBOCHHS MPOrpaMM CPEIHEro OOIIEro
o0pa30BaHUS SIBISICTCS CUCTEMHO-/IEATSIIbHOCTHBIA MTOAXO.

B cooTBeTcTBUM € CHCTEMHO-IEATEIBHOCTHBIM MOAXOIAOM B CTPYKTYpE
JUYHOCTHBIX PE3YyJIbTATOB OCBOCHHMS MpeIMeTa «XUMHS» Ha YPOBHE CPETHErO
o0111ero 0Opa3oBaHusl BbIJCIEHBI CIEAYIOIINE COCTABISIONINE:

OCO3HAaHUE OOYYAIOUIMMUCS POCCHUICKONW TpakAaHCKOW MJICHTUYHOCTH —
TOTOBHOCTHU K CAaMOPa3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOTIPEIEICHUIO;

HaJIM4KME MOTUBAIIMU K O0YyUEHHUIO;

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

TOTOBHOCTh M CIOCOOHOCTh OOYy4YarolmuXcs PYKOBOACTBOBATHCS B CBOEH
JIEATEIIBHOCTH [IEHHOCTHO-CMBICIIOBBIMH YCTAHOBKAaMH, MPUCYIIUMHU LEIOCTHOU
CUCTEME XUMHUYECKOTO 00Pa30BaHUs;

HaJIM4YKE MPABOCO3HAHUS HKOJIOTHYECKON KYJIbTYphl M CIIOCOOHOCTH CTAaBUTh
eI U CTPOUTH )KU3HCHHBIC TJIAHBI.

JInyHOCTHBIE pE3yJbTaThl OCBOCHUS MpeaMeTa «XHUMHsS» IOCTUTAalOTCS B
CANHCTBE Y4YEOHOW M BOCHUTATEIBHOW JACSITEIBHOCTA B COOTBETCTBUU C
I'YMaHUCTUYECKUMHU, COLMOKYJIbTYPHBIMU, JYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U HaeaaMUd POCCUHCKOr0 Tpa’KJAHCKOro OOIIECTBa, MPUHATHIMA B OOLIECTBE
HOpMaMU U TpaBWJIAMU  TOBEJEHHUS, CIOCOOCTBYIOIIMMHU  IpolieccaM
CaMOITO3HAHUS, CAMOPA3BUTHUSI W HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTHU
oOydJarommxcs.

JInyHOCTHBIE pE3ynbTaThl OCBOEHUA MpeaAMeTa «XHUMHS» OTPAKAIOT
c(hOpMUPOBAHHOCTh OIbITA [O3HABATEILHOW M MPAKTUYECKOU JESITEIHbHOCTU
oOyyJaromuxcsl Mo peaau3aliy IPUHATHIX B OOIIECTBE IIEHHOCTEH, B TOM YHCIE B
YaCTHU:

1) rpaxaaHCcKOro BOCIMTAHMS

OCO3HAHMS 00YJaIONUMHUCS CBOMX KOHCTUTYIIMOHHBIX MPaB M 00S13aHHOCTEH,
YBaKCHUS K 3aKOHY U MTPABOIOPSIKY;

MPEACTaBJICHUS] O COLMAJIBHBIX HOpPMax M TNpaBUJiaX MEXKIJIUYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;



TOTOBHOCTM K COBMECTHOM TBOPUYECKOW JAESATENBHOCTH MNPHU CO3JaHUU
y4eOHBIX MPOEKTOB, PEUICHUU YYEOHBIX W IMO3HABATEJbHBIX 3aJ1ay, BHIITOJTHEHUU
XUMHUYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTH TOHMMAaTh M TPUHUMATh MOTHUBBI, HaMEPEHHS, JIOTHKY H
apryMEHTBI IPYTUX MPU aHATU3E PA3IUYHbIX BUIOB YUEOHOU NS TEIBHOCTH;

2) IAaTPUOTHYECKOI0 BOCITUTAHHUSA:

LHEHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY M HAyYHOMY HACIEJIUIO
OTEUYECTBEHHOW XUMUHU;

YBaXEHUSI K MPOIECCY TBOpUECTBAa B OOJACTH TEOPUM U MPAKTUUYECKOTO
MIPUMEHEHUSI XMUMUHU, OCO3HAHUS TOTO, YTO AOCTHXKCHHUS HAyKH €CTh PE3YJbTaT
JUTATEIIbHBIX ~ HAOMIOJEHUN, KPOMOTIMBBIX  AKCIIEPUMEHTAIBHBIX  ITOUCKOB,
MOCTOSTHHOTO TPY/1a YYEHBIX U MPAKTUKOB,;

WHTEpECa M MO3HABATEJbHBIX MOTHBOB B TOJNYYEHHH U TMOCIEIYIOLIEM
aHanu3e UHQPOpPMAIMK O MEPEOBBIX JOCTHXKEHHUSIX COBPEMEHHOW OTE€UECTBEHHOMU
XUMUH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPaBCTBEHHOI'O CO3HAHMUS, STUYECKOTO OBEACHUS;

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

TOTOBHOCTH OLIEHMBATh CBOE IMOBEJIEHUWE M MOCTYIKH CBOMX TOBAPHILEH C
MO3UIIMI HPABCTBEHHBIX M IPABOBBIX HOPM M OCO3HAHHWE MOCIEACTBUU 3THUX
MOCTYMKOB;

4) popMmupoBaHus KyJbTYPbI 310POBbSI:

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

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

MOHMMAHUSl LEHHOCTH TIPaBUJl HWHJUBUAYAJIBHOTO U  KOJUJIEKTUBHOIO
0e30MacHOro MOBEICHUS B CUTYalUsIX, YTPOKAIOIIHUX 3J0POBbIO U KU3HU JIIOACH;

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

5) Tpy10BOI0 BOCIIMTAHMS:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-UCCIEI0BATEIbCKON
NEATEeTLHOCTH, OOINECTBEHHO TIOJIE3HOW, TBOPYECKOW W  JPYrUX BHAAX
JEATEIIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Yy4YacTHE B PEUICHWH NPAKTHUYECKUX 3a]a4
COLIMAJIbHOM HANPaBJIEHHOCTHU (B paMKax CBOETO KJacca, MIKOJIbI);



MHTEpeca K MPAKTHUYECKOMY M3YYEHHIO MPOQPECCHI pa3IMdHOTO poja, B TOM
YHCJIE HA OCHOBE MPUMEHEHUS NPEAMETHBIX 3HAHUM 110 XUMHUU;

YBAXKEHUS K TPYAY, JIFOJIAM TPYya U pe3yJabTaTaM TPYAOBOU JIESITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIUBUIYAJIbHOM TPacKTOPHUH
oOpa3oBanus, Oyayuied mnpodeccun M peaiu3alid COOCTBEHHBIX KU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MUHTEPECOB, CIIOCOOHOCTEM K XMMUHU, HHTEPECOB U
noTpeOHOCTEN 00111IeCTBa;

6) 3K0J10rH4eCKOro BOCIIMTAHMS:

HKOJIOTHYECKHU 11eJIeCO00pPa3HOr0 OTHOILIEHUS K MPUPOJE, KaK HCTOUHHUKY
CYILIECTBOBAHMS )KU3HH Ha 3€MIIE;

NOHUMAHUS TJIOOAIBHOIO XapakKTepa SKOJOTMYECKUX NpOoOJIEM, BIIMSHHS
DKOHOMHYECKHUX IPOLIECCOB HA COCTOSIHUE IPUPOTHON U COLMATILHOU CPEbI;

OCO3HAHUS HEOOXOJUMOCTH HCIIOJNB30BAHUSA JOCTWKEHUW XUMHH  JUIS
pelIeHus: BOIPOCOB PALIMOHATIBHOIO IPUPOIOIIOIb30BAHMS;

AKTUBHOTO HENPUATHS JCUCTBUH, NPUHOCIIIMX BPEHN  OKpYKaKOIIEH
IPUPOAHON Cpele, YMEHHSI IPOrHO3UPOBATH HEOJArONPHUATHBIE IKOJIOTHYECKUE
MOCIIEICTBUA NPEANPUHUMAEMBIX JEUCTBUN U TPEAOTBPAILIATh UX;

HaJIMYKS PA3BUTOTO 3KOJIOTUUYECKOTIO MBILUICHUS, SKOJIOIHYECKON KYJIbTYPHI,
OIIbITa JEATEIbHOCTH DKOJIOTUYECKOMU HaIIPABJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI MU B IMO3HABATEIIbHOM, KOMMYHUKATUBHOM M COILIMAIBHOU
MpaKkTUKE, CIOCOOHOCTM ¥ YMEHHUSI aKTUBHO MPOTHUBOCTOSITH HJEOJIOTUHU
xemodoOuu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHUS:

C()OPMUPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU U OOIIIECTBEHHOW MPAKTUKH;

MOHMMAaHUSl CHeUu(UKA XUMHUU KaK HayKd, OCO3HaHUS €€ poiu B
bopMHUpPOBaHUN PAIMOHATIFHOTO HAYYHOTO MBINIJICHUS, CO3/IaHUU IIEJIOCTHOTO
MpeACTaBIeHUsT 00 OKPYXKAIOIIEM MUPE KaK O €IMHCTBE MPUPOJbI U YETIOBEKa, 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 MaTepUATBHOU KYJIbTYpHI, PEIICHUH TI100aIbHBIX MpoOsieM
YCTOMYHUBOTO Pa3BUTHS UYEJIOBEYECTBA — CHIPHEBOM, SHEPIreTUUYECKOU, MUILEBON U
HKOJIOTUYECKON 0€e30IacCHOCTH, B PA3BUTUM MEAMIIMHBI, 00ECIEUEHUH YCIOBUI
YCHENIHOTO TPyJAa W OKOJOTHYECKH KOMQPOPTHOM IKU3HU KaXKIOTO UJIeHA
00I11eCTBa;

€CTECTBEHHO-HAYYHOM TI'PaMOTHOCTH: TMOHUMAHUSA CYIIHOCTA METOJOB
MO3HAHUS, WCIOJb3YEMBIX B €CTECTBEHHBIX HAyKax, CIIOCOOHOCTU HCIOJIb30BAThH



MOJTydaeMble 3HAHUS I aHAIH3a U OOBSCHCHHMS SBJICHUH OKPYXKAIOIIEro MUpPa U
MIPOUCXOAAIINX B HEM W3MECHECHUH, YMEHHUS JIe1aTh 000CHOBAHHBIC 3aKJIFOUYCHHUS Ha
OCHOBE HAyYHBIX (AKTOB M UMEIONIMXCA JAHHBIX C IEJbI0  IOTYICHHS
JIOCTOBEPHBIX BHIBOJIOB;

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

MHTEpeca K MO3HAHUIO U HCCIIEI0BATEIbCKON IS TEIIEHOCTH;

TOTOBHOCTH W  CIIOCOOHOCTH K  HENPEephIBHOMY  OOpa3oBaHUIO U
caM0o00pa3oBaHUIO, K AaKTUBHOMY IIOJyYCHHIO HOBBIX 3HAHMWA 10 XHMHH B
COOTBETCTBHUH C KU3HEHHBIMH MTOTPEOHOCTSIMU;

UHTEpeca K OCOOSHHOCTSIM TpyJa B Pa3MYHBIX cepax mpodeccuoHanbHOM
JESATCIIBHOCTH.

METAINPEJMETHBIE PE3YJIbTATDI

MeTtanpeaMeTHbIC Pe3yJIbTaThl OCBOCHHS YYEOHOTO TpeaMeTa «XUMHUs» Ha
YPOBHE CpPeAHEro 00111ero 00pa3oBaHUsl BKIIOYAIOT:

3HaUUMble  JUIi  (OPMHUPOBAHUS  MHPOBO33PEHUS]  OOYy4YaIOIIUXCS
MEXIUCITUTUIMHAPHBIE (MEXKIIPEIMETHBIC) O0IIeHayYHbIC TOHSATHUS, OTpa)Karolue
[EJOCTHOCTh HAyYHOM KapTHUHBI MHpa M CHENUPUKY METOJ0B TMO3HAHUS,
HCITOJIB3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, SHEPTHs, SBJICHUE,
MpoIIecc, CUCTeMa, HayIHBIA (PaKT, MPUHITUI, THIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
Teopusl, UcclieloBaHNe, HAOIOIEeHUE, U3MEPEHUE, DKCIIEPUMEHT U JIpyTHUe);

yHUBEpCaIbHbIC Y4eOHbIC NEeWCTBHs (TIO3HABaTEIbHbIC, KOMMYHUKATHUBHBIC,

PETYJISITUBHEBIE), o0ecreynBarome dbopmupoBaHue (yHKUIHOHATBHOU
I'PaMOTHOCTH M COLMATIbHOM KOMIETEHIIMN 00yUYarOIINXCs;
CIIOCOOHOCTD oOy4arommxcs UCIIOJIb30BaTh OCBOEHHbIE

MEXIMCIUIUTMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHUS M YHUBEPCAIbHBbIC y4eOHBIC
JICVCTBYS B IO3HABATEIILHOM U COIUAIIBHOM MPAKTHKE.

MeranpeaMeTHble pe3yibTaTbl OTPAXKAOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHMKATUBHBIMA U  PEryJSATHUBHBIMU
JICUCTBUSIMU.

OBJanenue YHUBEPCAIbHBIMHA Y4eOHBIMU NMO3HABATEJbHbIMH
AEUCTBUSIMM

1) 0a3oBble JJOrHvYecKmne JelCcTBUS:

CaMOCTOSITeTbHO  (OpMyNIHpOBaTh W aKTyaJIU3UpPOBaTh  MPOOJIEMY,
BCECTOPOHHE €€ pacCcMaTpuBaTh;

ONpeAesaTh LEIU JEeITEeIbHOCTH, 3ajaBas IapaMmMeTpbl M KPUTEPUH HX
JIOCTUXKEHUS, COOTHOCUTD PE3YJIbTAThI AEATEIIBHOCTH C MOCTABICHHBIMU LIEJISIMU;

MCIOJIb30BaTh MPU OCBOCHUW 3HAHMN MPUEMBI JIOTMYECKOTO MBIIIJICHUS —
BBIJICJISITh XapaKTEPHbIE MPU3HAKKU TOHATUM W YCTAHABIMBATh WX B3aUMOCBS3b,



UCIOJIb30BaTh COOTBETCTBYIOIINE MOHATHS U OOBSICHEHHS OTAETBHBIX (PAKTOB U
SIBIICHUI;

BbIOUpaTh OCHOBaHHUS M KPUTEPUH IS KIACCU(PUKALMU BEIIECTB H
XUMUYECKUX PEaKIIil;

yCTaHaBJIMBAaTh MPUUYMHHO-CIEJICTBEHHbIC CBSI3M MEXKAY H3ydaeMbIMU
SBJICHUSIMU;

CTPOUTH JIOTMYECKHE pPAaCCYXICHUS (MHIYKTUBHbBIC, JEAYKTHUBHBIE, IIO
aHAJIOTUM), BBIABIATh 3aKOHOMEPHOCTH W MPOTHUBOPEYMS] B PAacCCMATPUBAEMBIX
SBJICHUSIX, (DOPMYIIUPOBATH BHIBOJIbI U 3aKIIOUEHUS;

MPUMEHSTH B MPOIECCE NMO3HAHUS, UCIIOJIb3yEMbI€ B XUMHUHM CUMBOJIMYECKHE
(3HAKOBBIE) MOJIENH, IPEOOPAZOBBIBATH MOJIEIIBHBIE NIPEICTABIICHNU — XUMUYECKUN
3HaK (CHMBOJI) DJEMEHTa, XUMHUuyeckas ¢GopMyla, YpaBHEHHE XUMHYECKON
peakiuu — TMPU PEIICHUH Y4YeOHBIX MO3HABATEIbHBIX M IMPAKTUYECKHUX 3ajad,
MPUMEHSTh Ha3BaHHbBIE MOJEJIbHBIE MPEJICTABICHUS ISl BBISIBICHUS XapaKTEPHBIX
MPU3HAKOB U3y4aeMbIX BEIIECTB U XUMUYECKHX PEaKLIUM.

2) 0a30BbI€e MCCJIEI0BATEIbCKHE HeiCTBUSA:

BJIAJETh OCHOBAMU METOJIOB HAYyYHOI'O MO3HAHUS BEUIECTB U XHUMHUYECKHX
pEaKLNii;

(GopMyIMpOBaTh LEIH U 3a/1a4l UCCIIEA0BaHNUs, UCIIOIb30BaTh IOCTABICHHbBIE
U CaMOCTOSITENIbHO C(OPMYJIMPOBAaHHBIE BOIPOCH B KAa4eCTBE HWHCTPYMEHTA
MO3HAHUA U OCHOBBI JJI1 (DOPMUPOBAHMS TMIIOTE3BI MO MPOBEPKE MPABHIBHOCTH
BBICKA3bIBAEMBIX CYXKICHUI;

BJIAJICTh HABBIKAMH CAMOCTOSITEJIBHOTO IUIAHUPOBAHUS W  MPOBEICHUS
YUYEHUYECKUX HKCIEPUMEHTOB, COBEPILIEHCTBOBATh YMEHUs HAOII0aTh 32 XOIOM
mpolecca, CaMOCTOSITENIbHO IPOTHO3UPOBATh €ro pe3ynbTar, (popMyInpoBaTh
000011I€HUS U BBIBOJIbI OTHOCUTEIBHO JJOCTOBEPHOCTH PE3YJIbTATOB UCCIIEIOBAHUS,
COCTaBJISITh OOOCHOBAHHBIN OTYET O MPOCIIaHHON paboTe;

npuoOOpeTaTh OMNBIT YYEHWYECKOW HCCIENIOBATENLCKOW U MPOEKTHOM
NEeSATEIbHOCTH, MPOSBIATH CIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIBHOMY
MOMCKY METOJIOB pEIIeHUs] MNPaKTUYECKUX 3aJay, HPUMEHEHHUIO pa3IudyHbIX
METO/IOB [TO3HAHHS.

3) padora ¢ ungopmanmei:

OpUEHTUPOBATHCS B PA3JIMYHBIX HUCTOYHUKAX HWHPoOpManuu (HAYy4YHO-
NoMmyJisipHas JIUTEpaTypa XUMHUYECKOTO COAEp)KaHUsA, CIPAaBOYHBIE TMOCOOUS,
pecypebl HTepHeTa), aHanmM3upoBaTh UH(MOPMALMIO PA3IUYHBIX BUAOB U (POpM
MpEACTaBIICHUS], KPUTUYECKH OLICHUBATh eé JIOCTOBEPHOCTh "
HEITPOTUBOPEYHBOCTb;



(GbopMynupoBaTh 3aMpoChl U MPUMEHATh Pa3IMYHbIE METOAbl MPU TOUCKE U
orbope wuHpOpMalMK, HEOOXOAMMOW [UIsi BBIMOJHEHUS YYEOHBIX 3ajad
OIPEIEIIEHHOIO TUIIA;

npuoOpeTaTh OIBIT MCHOJIB30BaHUS HHGOPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUI U Pa3TUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMAIbHYIO  (GOpMy  TNPEACTABICHUS
uHbopMaluu (cxembl, TpaduKu, AUArpaMMbl, TAOIHIIbI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAyYHBIA SA3BIK B KayecTBE CpeAcTBa Npu paboTe C
XUMUYECKON uHOpMaIMeil: TPUMEHSATh MEXIpeAMeTHble ((usuyeckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIbI, (hOpMyIibl, aO0pEeBUATYPBI, HOMEHKIIATYPY;

UCIIONB30BaTh U MPeoOpa3oBhIBaTh 3HAKOBO-CHUMBOJHMYECKHE CPEICTBA
HaTJISAHOCTH.

OgyaieHUe YHMBEPCAJIbLHBIMA KOMMYHUKATHBHBIMH JeHCTBUSIMMU:

3a/1aBaTh BOMPOCHI MO CYLIECTBY 00CYKJ1a€MOM TeMbI B XOJ€ Juaiora u/uiu
JUCKYCCHM,  BBICKa3bIBaTh  HJEH, (GOPMYyIHMPOBATh CBOU  TMPEAJIOKEHUS
OTHOCHTEIFHO BBITIOTHEHUS MPEAJIOKEHHOM 3a/1a4H;

BBICTYIIaTh C TPE3CHTAIMEel pe3yNbTaTOB MO3HABATEIBHON IESTEIBHOCTH,
MOJIyYEHHBIX CAMOCTOSITENIbHO MJIM COBMECTHO CO CBEPCTHUKAMHU MPU BBINOJIHEHUN
XMUMHUYECKOTO JKCIIEPUMEHTA, MPAKTUUECKON paboThl MO MCCIIEIOBAHUIO CBOMCTB
M3y4aeMbIX BEIIECTB, peajln3aluil y4eOHOTO poeKTa U (OPMYIUPOBATH BBHIBOIBI
10 pe3yibTaTaM MPOBEACHHBIX HCCIEAOBAHUN IMyTEM COTJIACOBAHHUS TO3UIIUN B
Xo7ie 00CyXk/1eHHs 1 0OMEHa MHEHUSIMH.

OBgiaieHHe YHMBEPCAJbHBIMHU PeryIsiTUBHBIMM 1eHCTBUSIMU:

CaMOCTOSITEJIbHO TUIAHUPOBATh U OCYIIECTBISATh CBOIO IO3HABATEJIbHYIO
NeATEIbHOCTh, Omnpenenss e€ Leau W 3aJadyd, KOHTPOJIMpPOBaTh U 1O Mepe
HEOOXOIMMOCTH KOPPEKTHPOBATh MpejlaraéMblii aJrOpUTM JEUCTBUU IpHU
BBITIOJIHEHUHM YYEOHBIX U HUCCJIENIOBATENbCKUX 3ajad, BBIOMpaTh HamboJee
b dEeKTUBHBIN CMOCO0 MX pemieHus ¢ y4ETOM TOJYyYEeHHUs HOBBIX 3HAHUM O
BEIIECTBaX U XUMUYECKUX PEAKIIUSX;

OCYUIECTBJISITh CAMOKOHTPOJIb CBOEH JEATEILHOCTH Ha OCHOBE CaMOAHAIM3a
Y CaMOOLICHKH.

HPEAMETHBIE PE3YJIBTATBI

10 KIIACC

[IpenMeTHble pe3yldbTaThl OCBOCHHS Kypca «OpraHuyeckass XuUMHS»
OTpa)KaroT:

c(hOpPMHUPOBAHHOCTh  NIPEACTABICHHMA O XHMHYECKOM  COCTaBIISIIONICH
€CTECTBCHHO-HAYYHOM KAapTUHBI MHPA, POJIM XUMHUU B TO3HAHUU SIBIICHUU



opuponbl, B (HOPMHUPOBAHMHM MBIIUIEHHUS M KyJbTypbl JIMYHOCTH, €€
(GYHKIIMOHATIBFHON TPAMOTHOCTH, HEOOXOIUMOM JJIsl pEIICHHsI MPAKTUYECKUX 3a]1a4
U 9KOJIOTHYEeCKH 0OOCHOBAHHOTO OTHOIICHHUS K CBOEMY 3[IOPOBBIO M MPHUPOIHOMN
cpene;

BJIAJCHUE  CHUCTEMOM  XUMHUYECKUX  3HAHUWA, KOTOpas  BKJIIOYAET:
OCHOBOITOJIATAKOIIME TMOHATHA (XMMHYECKUI JJIEMEHT, aToM, >3JEKTPOHHAas
000JI0UKa aToMa, MOJIEKYJIa, BaJICHTHOCTh, 3JIEKTPOOTPULIATEIBHOCTh, XUMUYECKast
CBsI3b, CTPYKTypHas (Gopmyna (pa3BEpHyTas M COKpalléHHAas), MOJb, MOJSpHAs
Macca, MOJISIPHBIM 00BEM, YIIEPOIHBbIN cKeneT, (yHKIHOHANbHAs TpyIIa,
paaukan, U30Mepusi, U30MEPhbl, TOMOJIOTHYECKUN PAJl, TOMOJIOTH, YTJIEBOAOPOIbI,
KHCIIOPOJ, U Aa30TCOJAEPXKAIIME COEAMHEHHS, MOHOMED, MOJUMEpP, CTPYKTYpPHOE
3B€HO, BBICOKOMOJIEKYJISIDHBIE COEUHEHUS); TEOPUU U 3aKOHBI (TEOpUS CTPOECHUS
oprannyeckux BemiecTB A. M. ByTiepoBa, 3aKk0OH COXpaHEHHsI MacChl BEILECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKUH SA3BIK XWMHH; MHUPOBO33PEHUYECKUE 3HAHUS,
JeXallue B OCHOBE NOHUMAaHUS NPUYUHHOCTH U CUCTEMHOCTH XWUMHUYECKHX
ABJICHUM, (PAKTOJIOIrMYECKUE CBEIEHUS O CBOMCTBax, COCTaBe, IOJYyYEHUU U
0e30MacCHOM HCIIOJIb30BAHUM BaXHEHUIIMX OPraHUYECKHX BEUIECTB B OBITY U
IIPaKTUYECKOM AESATEIBHOCTH YEJIOBEKa,;

C()OPMUPOBAHHOCTh YMEHUW BBISBIIATH XapaKTEpHbIE MPU3HAKU MOHATHUH,
yCTaHaBJIMBATh UX B3aMMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOLIME MOHITHUS MpPU
OMMCAHUM COCTaBa, CTPOCHHUS U MPEBPAIICHUN OPraHUYECKUX COETMHEHMI;

c()OPMUPOBAHHOCTh YMEHUW HCHOJIb30BaTh XUMHUYECKYIO CHUMBOJIUKY JUIS
COCTABJICHHMSI MOJIEKYJSIDHBIX M CTPYKTYPHBIX (pa3BEPHYTOH, COKpAILEHHON)
dopMysl  OpraHMYECKHX BEIIECTB W ypPaBHEHUH XMMHUYECKUX pEaKLui,
U3rOTaBIMBATh MOJEIHU MOJIEKYJ] OpPraHMYEeCKUX BEUIECTB ISl WIUIIOCTPALMU HX
XUMHUYECKOTO U IPOCTPAHCTBEHHOTO CTPOEHUS;

Cc(OPMUPOBAHHOCTh YMEHUHN YyCTaHAaBIUBATh MPHUHAJJICKHOCTh HM3YyUYEHHBIX
OpraHMYECKMX BEIIECTB IO HX COCTaBY M CTPOCHUID K OIpPEACIEHHOMY
KJIacCy/Tpynne CcoequHEeHuN (yrieBOJOpOAbl, KHUCIOPOA U a30TCOAEpPIKAILIUE
COEJIMHEHHUS, BBICOKOMOJIEKYJISIDHbIE COEAMHEHUS), [aBaThb KM Ha3BaHUA 110
cucremarndeckoir HoMmeHknatype (IUPAC), a Taxke NpUBOAWTH TpPUBUAIHHBIC
HA3BaHUS OTAEIBHBIX OPraHMYECKHUX BEIIECTB (ITWJIEH, NPONWIEH, aleTHJIEH,
STWJICHTJIMKOJb, TIUUEPUH, (EHOJ, (popMmanblerus, aueTanbIeruj, MypaBbUHas
KHCJIOTa, YKCYCHAsl KUCJIOTA, OJICMHOBAsI KUCI0TA, CTEAPUHOBAs KUCIIOTA, TJI0KO03a,
bpyKTO3a, Kpaxmal, eJIJII0JI03a, TIUIHH);

C(OPMUPOBAHHOCTh YMEHHS ONPENENSITh BUIbl XHUMHUYECKOH CBSI3U B
OpTraHUYECKUX COCNMHEHUAX (OIMHAPHBIC U KPATHBIC);



c(OPMHUPOBAHHOCTh YMEHUS TPUMEHATH TOJOXKECHUS TEOPUU CTPOCHUS
oprannueckux BeniectB A. M. bytiepoBa 1151 0ObICHEHUSI 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa M CTPOCHMUSI; 3aKOH COXPAHEHHS MACChI BEILIECTB;

chOpMHPOBAHHOCT, ~ YMEHHMM  XapakTEepuU30BaTh  COCTaB, CTPOCHHE,
bu3nueckue M XMMHUYECKHE CBOMCTBA THUIIMYHBIX MPEACTABUTENCH pa3TUYHBIX
KJIACCOB OPraHMYECKUX BEIIECTB (METaH, ATaH, ATUJIEH, MPOIMWJICH, AallCTUJICH,
Oyramuen-1,3, merunOyramueH-1,3, OeH307, METaHON], 3TAHOJ, STUJICHTJIHKOJD,
IIIMLEPUH, (PEHOJI, alleTalbJeru, MypaBbUHasi U YKCYCHas KHUCIOTBHI, TJIOKO3a,
Kpaxmasi, [eJUTI0JI03a, aMUHOYKCYCHAasl KUCIIOTa), MILTIOCTPUPOBATh TEHETUYECKYIO
CBS3b MEXKIYy HUMHU YPABHEHUSMH COOTBETCTBYIOIIMX XUMHUYECKUX PEAKLIUH C
WCITOJIb30BAHUEM CTPYKTYPHBIX (DOPMYT;

c(hOpPMHPOBAHHOCTh YMCHHSI XapaKTEPU30BaTh UCTOYHUKH YTIIEBOIOPOIHOTO
Chipbs (He(Th, NTPHUPOAHBIM Ta3, Yrojib), CHOCOOBI HX MEPepadOTKH U
MpPaKTUYECKOE MPUMEHEHHE MPOAYKTOB IepepadboTKH;

c(hOpMUPOBAHHOCTh YMEHUM MPOBOAUTH BBIYUCICHUS IO XHUMHUYECKUM
ypaBHEHUSIM (Macchl, 00bEMa, KOJUYECTBA MCXOJHOrO BEIECTBA WJIM MPOIYKTa
peakiuu 10 W3BECTHBIM Macce, O0bEMY, KOJUYECTBY OJHOTO U3 MCXOIHBIX
BEII[ECTB WJIU MPOAYKTOB PEaKIINN);

c(OPMHPOBAHHOCTh YMEHHMM BIIAJIETh CUCTEMOM 3HAHUH OO0 OCHOBHBIX
METOJIaX HAyYHOI'O MO3HAHUS, UCIOIb3YEeMbIX B XUMUU MPU U3YUYEHUH BEIIECTB U
XUMHUUYECKUX SIBJICHUMN (HaOJII0JAeHUE, U3MEPEHHE, SKCIIEPUMEHT, MOJICIMPOBAHHUE),
UCIIOJIBb30BaTh CHUCTEMHBIE XHMUYECKHE 3HAHUS JUIsl TPUHATHS PEIICHUN B
KOHKPETHBIX JKM3HEHHBIX CHUTyallMsiX, CBSI3aHHBIX C BEIIECTBAMU U HX
MIPUMEHECHUEM;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MTpaBUiia MOJIH30BAHUS XUMUYECKON
MOCy/I0Ol U J1abOpaTOpHBIM O0OpYJAOBaHUEM, a TaKXKe MpaBuWia OOpalieHus ¢
BEII[ECTBAMU B COOTBETCTBHHM C MHCTPYKIIMSMH IO BBITIOJIHEHUIO JIA0OPATOPHBIX
XUMHUUYECKUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHHUHN IIJIAHUPOBATH M BBHIMOJHATh XUMHUUYECKUU
AKCTIIEPUMEHT (TIpEeBpaleHUs] OPraHUYECKUX BEIIECTB NMPU HArPEBaHUU, TTOJTyUEHUE
ATUJIEHA U W3Y4YEHUE €ro CBOWMCTB, KAUYE€CTBEHHbIC PEaKIMU OPraHUYECKUX
BEIIIECTB, JCHATypalusi OCIKOB MPU HArpeBaHUU, I[BETHHIC PEAKIMH OEJIKOB) B
COOTBETCTBHHM C TMpaBWIaMU TEXHUKHA OE30MaCHOCTH Tpu OOpalieHuu C
BEIIECTBAMU M JIaOOpPaTOPHBIM OOOpPYJIOBAaHHEM, WPEACTABISAThH PpPE3yJIbTaThl
XUMHUUYECKOTO JKCIIepUMEHTa 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
uHpopmaiuu, aTEepHET U Apyrux);



chOPMHPOBAHHOCT, ~ YMEHHA  COONIOMATh  TpaBWjia  JKOJOTHYECKH
1€JIECO00Pa3HOTO TOBENCHUS B OBITY W TPYIOBOM NEATCILHOCTH B IEJIAX
COXPaHEHHUsSI CBOETO 370POBbSl M OKPY>KAIOLIEH MPUPOTHOW Cpelbl, OCO3HABaTh
OMMAaCHOCTh BO3JCHCTBUS Ha >KMBBIC OPTaHU3MBI OIPEICIEHHBIX OPTaHMYECKUX
BEIeCTB, TOHUMasi cMbIca Tokazatens I[1JIK, mosicHITh Ha mpuMepax CrocoObl
YMCHBIICHUST M TMPEJAOTBPAIICHUS HMX BPEIHOTO BO3JCHCTBUS Ha OpraHU3M
YeJI0BEeKa;

JUISE 00Y4aroNIuXCs ¢ OTPAaHUYCHHBIMH BO3MOKHOCTSIMH 37I0POBbBSI: YMEHHE
NPUMEHATHh 3HaHUS OO0 OCHOBHBIX JOCTYIHBIX METOJaX TO3HAHMS BEIIECTB H
XUMHYECKUX SIBJICHUIA;

JUIS CIIETIBIX M CJIA0OBHUIAIIMX OOYyYalOUIMXCA: YMEHHE HCIIOJIb30BaTh
penbeHO-TOUCUHYIO cucTeMy oOo3HadeHui JI. bpaitns ajis 3amucu XUMHYECKHUX

dbopmy.
11 KJIACC

[IpenMeTHBIE pe3yabTaThl OCBOCHHS Kypca «OOImas M HeopraHudecKas
XUMUS OTPAKAIOT:

c(hOpMUPOBAHHOCTh  MPEJCTABICHUI: O XUMHUYECKOM  COCTaBIISIONICH
€CTECTBCHHO-HAYYHOM KapTUHBI MHpA, POJM XUMHU B TO3HAHUU SIBJICHUM
npuposbl, B (GOPMUPOBAHWM MBINUICHUS U KyJIbTYpbl JIMYHOCTH, €&
(G YHKIIMOHATIBLHON TPaMOTHOCTH, HEOOXOIUMOM JIJIsl pelIeHUs MPAKTUYSCKUX 3a/1a4
U DKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 3J0pPOBBIO U MPUPOHOMN
cpene;

BJIAJICHUE  CHUCTEMOM  XMMHUYECKUX  3HAHWH, KOTOpass  BKJIOYAET:
OCHOBOIIOJIATAONINE MOHATUS (XUMUYECKHH JJIEMEHT, aToM, u3oTom, S-, p-, d-
AJIEKTPOHHBIE OpPOWTAIM aTOMOB, HWOH, MOJEKYyJa, MOJb, MOJISIPHBIA OOBEM,
BAJICHTHOCTb, DJIEKTPOOTPUIIATEILHOCTh, CTEIIEHb OKHUCJICHUS, XUMUYECKasi CBS3b
(KOBaJIeHTHAs, MOHHAs, METAUTMYECKasi, BOJIOPOJIHAS ), KPUCTATUIMYECKasl PEIIETKa,
TUNBl  XUMHUYECKUX  pEaKIMH, PpacTBOpP, DJICKTPOJUTHI, HEIJICKTPOIUTHI,
AJEKTPOJUTHYECKAsE JUCCOIMAIUSA, OKUCIUTEIb, BOCCTAHOBUTENb, CKOPOCTH
XUMHUYECKON peakiuu, XUMHUUYECKOE€ DPaBHOBECHE); TEOPUM W 3aKOHBI (TEOpus
AIEKTPOJUTHYECKON auccolumannu, nepuonnueckuii 3akon JI. M. Menneneesa,
3aKOH COXpPaHEHMSI MacChl BEIIECTB, 3aKOH COXPaHCHMS W IPEBpaIleHUs] SHEPTUU
MpY XMMHYECKUX PEAKIUAX), 3aKOHOMEPHOCTH, CHMBOJUYECKHUU SI3bIK XUMUH,
MHPOBO33PEHUYECKHE 3HAHUS, JICKAIIME B OCHOBE IOHUMAHUS MNPUYUHHOCTH H
CUCTEMHOCTH XWMMUYECKHX SIBJICHUM, (PAKTOJOTHUUECKHE CBEICHHUS O CBOMCTBAX,
COCTaBe, MOJYYCHUU U 0€30MMaCHOM HCIIOJIB30BAaHUU BAKHEUIIINX HEOPTaHUYECKUX
BEIIECTB B OBITY U IPAKTUYECKOMN NESITEILHOCTH YEJIOBEKA;



c(hOpPMHPOBAHHOCTh YMEHUW BBISBIISATH XapaKTEPHBIE MPU3HAKU TIOHSITHH,
YCTaHABJIMBATh WX B3aUMOCBSI3b, HUCIOJIb30BaTh COOTBETCTBYIOIIUE MOHSTUS MPHU
OMMCAaHWU HEOPTaHUYECKHUX BEIIECTB U UX MPEBpaICHUN;

c(hOpPMHPOBAHHOCTh YMEHHUM HCIIOJB30BAaTh XUMHUYECKYI) CHMBOJIUKY IS
coctaBieHuss (OpPMyJ BEIIECTB M  YPAaBHEHHM XMMHYECKUX  PEaAKIUH,
cuctematudeckyto HomeHkaTypy (IUPAC) u TpuBHanbHbIe Ha3BaHUS OTISIBHBIX
HEOPraHUYECKUX BellecTB (yrapHblii ra3, YIJIEKUCIBIM Ta3, aMMHakK, ramcéHas
U3BECTh, HeTallEHasl U3BECTh, MUThEBAS CO/A, MUPUT U IPYTHE);

c(hOpPMHPOBAHHOCTh YMEHUHN OIpPEACNATh BaJCHTHOCTh U CTENEHb OKUCIICHUS
XUMUYECKUX JJIEMEHTOB B COCAMHEHUSAX PA3IIMYHOrO COCTaBa, BUJ XHUMHUYECKOU
CBsI3U (KOBAJIEHTHAs, HOHHAsI, METAJUIMYECKasi, BOJOPOJIHAS]) B COCTUHEHUSIX, THUII
KPUCTAJUIMYECKOW PEIIETKH KOHKPETHOrO BeEIIecTBa (aTOMHAas, MOJIEKYJspHasd,
MOHHAs, METAJJIMYECKAs), XapaKTep CPEAbl B BOJHBIX PACTBOPAX HEOPTAHUYECKHUX
COCIUHECHUM;

c(OpMHPOBAHHOCTh YMEHUM yCTaHaBJIMBATh MPUHAJJICKHOCTh
HEOPTraHWYECKUX BEIIECTB MO HMX COCTaBYy K OINpPEACIIEHHOMY Kiaccy/TpyIe
COEJIMHEHU (MPOCThIE BEIIECTBA — METAUIBl U HEMETAILIbl, OKCUIbl, OCHOBaHMUS,
KHUCIIOTHI, aM()OTEPHBIEC THAPOKCUIBI, COJH);

c(hOpMHPOBAHHOCTh YMEHUM PacCKphIBaTh CMBICI MEPUOANUYECKOro 3aKkoHa /1.
N. MenneneeBa 1 J€MOHCTPUPOBATH €T0 CUCTEMATU3UPYIOLTYI0, 0OBSICHUTEIbHYIO
U MIPOTHOCTUYECKYIO (PYHKIIUH;

c(OPMHPOBAHHOCTh YMEHHUH XapaKTepU30BaTh dSJIEKTPOHHOE CTPOCHHE
aTOMOB XUMHUYECKUX »3JeMeHTOoB 1—4 mnepuonoB Ilepuonnueckoil cuCTEMBbI
xumuueckux snemenToB JI. M. MenngeneeBa, HCIONb3ys HOHATHA «S-, P-, O-
AIIEKTPOHHBIE opouTanm, «9HEpPreTUYECKUe YPOBHUY, OOBSCHSTH
3aKOHOMEPHOCTH M3MEHEHUSI CBOMCTB XMMHUYECKHUX DJIEMEHTOB U MX COCAMHEHUU
10 nepuoaaM u rpymnnam llepuoauueckon cucTeMbl XUMHAYECKUX 3i1eMeHTOB 1. U.
Menpaeneena;

c(OPMHPOBAHHOCTh ~YMEHUW  XapaKTepu3oBaTh (OMHUCHIBATH)  OOIIME
XUMUYECKHE CBOWMCTBA HEOPraHMYECKUX  BEIIECTB  PAa3JIMYHBIX  KJIACCOB,
MOATBEPAKAaTh CYIIECTBOBAHWE TEHETHUYECKOW CBS3M MEXIY HEOPraHWYEeCKUMU
BEILIECTBAMH C IMOMOIIBIO YPABHEHUI COOTBETCTBYIOIIUX XUMUYECKUX PEAKIU;

c(hOpMHPOBAHHOCTh YMEHHS KJIACCU(MUIIMPOBATH XMUMHYECKUE PEAKIIUU TI0
pa3IMYHBIM TMpPHU3HAKAM (YUCIY U COCTaBYy pPEarupyrollux BEHIECTB, TEILIOBOMY
addexTy peakuuu, U3MEHEHHUIO CTENEHEW OKUCIICHHS DJIEMEHTOB, 0OpPaTUMOCTH
pEeaKIuu, y4acTUIO KaTaanu3aTopa);

c(hOpPMHPOBAHHOCTh YMEHHUM COCTABJISATh YPaBHEHUS PEAKIUNA pPa3THMUHBIX
THUIIOB, TTOJHBIC M COKPAIIEHHBIE YPABHEHUS PEAKIIMi MOHHOTO OOMEHA, YUYUTHIBAs
YCJIOBUS, TIPU KOTOPBIX ATH PEAKIMH UAYT 0 KOHIIA;



c(OPMHPOBAHHOCTh yYMEHUW TMPOBOJIUTH PEAKIHMH, TOITBEPIKIAFOIIHIEC
KAUECTBEHHBI COCTaB pPa3JUYHbIX HEOPraHMYECKUX BEIIECTB, PACIIO3HABATH
OMBITHBIM ITYTEM MOHBI, TPUCYTCTBYIOIIUE B BOJHBIX PACTBOPAX HEOPraHUYECKUX
BEILIECTB;

cOPMHPOBAHHOCTh YMEHHMM  PaCKphIBaTh CYHIIHOCTh  OKHCIHUTEIBHO-
BOCCTAHOBUTEJIBHBIX PEAKIUN MMOCPEICTBOM COCTaBJICHMSI 3JIEKTPOHHOTO OasiaHca
ITUX PEAKLINM;

c(hOpPMHPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOM
peaKkiuu OT Pa3auvHbIX (AKTOPOB; XapaAKTEP CMELIEHUSI XUMUYECKOTO PaBHOBECHUS
B 3aBUCMMOCTH OT BHeIHero Bo3aencTus (nmpunuui Jle [larense);

c(OpMUPOBAHHOCTh YMEHUH XapaKTEepH30BaTh XHWMUYECKHE MPOIECCHI,
JeXalllue B OCHOBE MPOMBIIIJIEHHOTO MOJYYEHHS] CEPHOM KHUCIIOTBI, aMMHaKa, a
TakXe CPOPMUPOBAHHOCTH NPEACTABICHUNA 00 OOIMX HAyYHBIX MPUHIHUINAX WU
HKOJIOTUYECKUX MPOOIIeMaxX XMMHUYECKOTO MPOU3BO/ICTBA;

c(hOpMUPOBAHHOCTh YMEHHUH MPOBOAUTH BBIYUCIEHHUSI C HUCIOJIb30BaHUEM
MOHATHUSL «MaccoBasi J10Jsl BEUIECTBA B PacTBOPE», OOBEMHBIX OTHOLIEHUH Ta30B
IIPU XUMHYECKUX PEAKIUSAX, MACChl BEIIECTBA WM 00bEMA Ta30B MO U3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WM O0OBEMY OJHOTO M3 YYACTBYIOIIMX B PEAKIIUU
BELIECTB, TEIJIOBOrO 3((eKkTa peakud Ha OCHOBE 3aKOHOB COXPAHEHMsI MaccChl
BEILECTB, IPEBPAILECHUS U COXPAHEHUS SHEPIHH;

c(hOpMUPOBAHHOCTh YMEHUM COOIIOJATh MTpaBUiia MOJIH30BAHUS XUMUYECKON
MOCYJIOM W JTabOpaTOPHBIM OOOpPYJOBaHUEM, a TaKXKe MpaBuiia OOpaIeHUs C
BEI[ECTBAMHU B COOTBETCTBHHM C MHCTPYKIIMSMH IO BBITIOJIHEHUIO JIA0OPATOPHBIX
XUMHUUYECKUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHUN IUJIAHUPOBATh M BBHIMIOJHATH XUMHUYECKUM
HKCIIEPUMEHT (pa3jioKEeHUEe MEepPOKCUIa BOAOPOJia B MPUCYTCTBUU KaTalld3aTopa,
ONpPENENICHUE CpEapl pPacTBOPOB BEIIECTB C IMOMOLIBIO  YHUBEPCAIBHOIO
WHUKATOPA, BIMSHUE PA3IUYHBIX (DAaKTOPOB HA CKOPOCTh XMMHUYECKOW PEaKIUH,
peaklud MOHHOrO OOMEHAa, KayeCTBEHHbIE peakluu Ha cyib(ar-, KapOoHaT- U
XJIOpU/I-aHUOHBI, HA KaTHOH aMMOHMS, PEIICHUE SKCIEPUMEHTAIIbHBIX 3aJad I0
temam «Metaub»y U «HeMmeTtauibl») B COOTBETCTBUM C MpaBWIAMU TEXHUKU
0e30macHOCTH TIPU OOPAIEHHUH C BEIIECTBAMHU M JIA0OPATOPHBIM 000pYIOBaHUEM,
MPEACTaBIATh PE3YJbTaThl XHMHYECKOTO OJKCIIEpUMEHTa B (opMme 3amucu
YpaBHEHHUI COOTBETCTBYIOIIUX pPeakiuii U (POPMyIMpPOBaTh BHIBOJLI Ha OCHOBE
ATUX PE3YNbTATOB;

chOpPMHPOBAHHOCTh yMEHUN KPUTUYECKU AHAIM3HPOBATH XUMHUYECKYIO
uH(OpMAIMIO, TOJy4aeMyK) U3 Pa3HBIX HCTOYHUKOB (CpEICTBA MacCOBOM
KOMMYHUKaIu, THTepHET 1 Apyrux);



chOPMHPOBAHHOCT, ~ YMEHHA  COONIOMATh  TpaBWjia  JKOJOTHYECKH
1€JIECO00Pa3HOTO TOBENCHUS B OBITY W TPYIOBOM NEATCILHOCTH B IEJIAX
COXPaHEHHUsSI CBOETO 370POBbSl M OKPY>KAIOLIEH MPUPOTHOW Cpelbl, OCO3HABaTh
OIMaCHOCTH BO3/ICHCTBUS HA JKHUBBIE OPTAaHU3MBI ONPEACIEHHBIX BEIICCTB, TOHUMAs
cmbicn mokasarens [IJIK, moscHAT, HAa TpuMepax CrHocOObl YMCHBIICHUS |
IPEIOTBPAICHHS HX BPEIHOTO BO3JICHCTBHS HA OPTaHU3M UYEIIOBEKa,

JUISE O0YYarONIUXCsS ¢ OIPAaHUYCHHBIMH BO3MOKHOCTSIMH 37I0POBBS: YMCHHE
NPUMEHATHh 3HaHUS OO0 OCHOBHBIX JOCTYIHBIX METOAAaX TO3HAHWUS BEIUIECTB U
XUMHYECKUX SIBICHUIA;

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

dbopmy.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KoumnuectBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM Kountpo (uudgposbie)
Ne n/m IIpakTHYeckue
NporpamMMbl Bcero JIbHBIE o0pa3oBaTte/ibHbIE
padoTshI
padoThI pecypcsl
Pa3nes 1. Teopernueckue 0CHOBbI OPraHMYeCcKOH XUMHUH
IIpenmer oprannyeckoit xumuu. Teopus Bubnnoteka
11 CTPOEHHUsI OPTAHUYECKUX COEAUHEHUN A. 3 LIOK https://myschool.e
M. bytneposa du.ru/
Htoro no pazneny 3
Paznes 2. Yriesogopoasbl
BubnunoTteka
2.1 IIpenenpHbIE YTIIEBOAOPOIBI — AJIKAHBI 2 LIOK https://myschool.e
du.ru/
HenpenenbHble yriieBOgOPOIbI: AJIKEHBI Bubnmoreka
2.2 ' ’ 6 1 LIOK https://myschool.e
aJIKa/INEHbI, AJTKUHBI du.ru/
BubnunoTteka
2.3 ApoMaTudeckue yriieBoa0pOIbl 2 LIOK https://myschool.e
du.ru/
[IpupoaHbIE HCTOYHUKH YTIEBOIOPOAOB U Bubnnorexa
2.4 5 3 1 LOK https://myschool.e
uX nepepadboTka du.ru/
Hroro 1o pasneny 13
Pa3nen 3. Kuciiopoacoaep:xamnue oprannyeckue coenHeHust
3.1 Cnuprtel. ®eHon 3 BubnuoTeka



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

LOK https://myschool.e
du.ru/

Anpaerunpl. KapOOHOBBIE KUCITOTHI.

Bunbnuoteka

3.2 C 7 LOK https://myschool.e
JIO’KHBIC A(DUPBI du.ru/
bubnunorteka
3.3 VriaeBonasl 3 LIOK https://myschool.e
du.ru/
Hroro mo pazueny 13
Pa3nen 4. A3zoTcoaep:kaiue OpraHivYecKue coeJHHeHHs
BbubnnoTteka
4.1 AMUHBL. AMUHOKHCIOTEL. belkn 3 LIOK https://myschool.e
du.ru/
Htoro no pazneny 3
Pa3pnen S. BeicokomoJieKy/IsipHbIe COCAUHEHUS
bubnunorteka
5.1 ITnactmaccel. Kayuyku. Boigokna 2 LIOK https://myschool.e
du.ru/
Htoro no pazneny 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34



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

11 KIIACC

KosnyecTBo yacon JJIeKTPOHHbIE
Ne HaunmeHnoBanue
Kontpo  Ilpaktnue = (uHppoBbIe)
n/ pa3aesioB U TeM
Bcero JbHbIE CKHe o0pa3oBaTe/ibHbIE
n MPOrpamMMBsbl
padoThI padoThI pecypchl
Paznen 1. TeopeTudeckue 0CHOBBI XMMHHU
CtpocHHE aTOMOB.
[Tepuoanueckuit
3aKOH U
Ilepunognueckas Bubnmoreka
1.1 pHoL 3 LIOK https://myschool.edu.
cucTeMa
ru/
XUMHYECKHX
anemenTtoB /. U.
Menneneena
Crpoenue
BelleCTRA BbubnnoTteka
1.2 HHeeTea. 4 LIOK https://myschool.edu.
MHuoroobpasue
ru/
BECIIICCTB
X UMIeCKIe Bbubnnoteka
1.3 — 6 1 1 LOK https://myschool.edu.
peardt ru/
Hroro mo paznemy 13
Pa3nen 2. Heopranuyeckasi xumust
Bbubnnoteka
2.1 MeTaisl 6 1 LIOK https://myschool.edu.
ru/
Bbubnnoteka
2.2 Hemeramnsl 9 1 1 LIOK https://myschool.edu.
ru/
CBs13b
HECOPraHNYCCKUX U 5V|6f|V|OTeKa
2.3 P 2 LIOK https://myschool.edu.
OpraHu4YeCcKux
ru/
BEIIICCTB
Bbubnnoteka
Uroro no pasgeny 17 LIOK https://myschool.edu.
ru/
Pa3nea 3. Xumus u :K13HL
BubnunoTteka
3.1 XHUMHSA U )KU3HD 4 LOK https://myschool.edu.
ru/
HUroro no pazneny 4
OBIIEE KOJIMYECTBO
YACOB IIO 34 2 3

[TPOTPAMME
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Peanmauml IMKOJBbHBIMHA ncaaroraMu BOCIIUTATECJIBHOI'O nmoTreHumaJgaa Ypoka

MpeAnoJaraeT cleayroIiee:

YCTQHOBJICHHE JIOBEPUTENbHBIX OTHOIICHUA MEXAYy YYUTEIEeM U €ro Yy4eHUKaMH,
CHOCOOCTBYIOUIMX TO3UTHBHOMY BOCHPHUATHIO YYalUIUMHUCA TpeOOBaHWA M MPOCHO
yUdTeNs, TPUBJICYCHHIO MX BHUMaHHMS K OOCykJaemMoil Ha ypoke uHGpOpMaluH,
AKTUBU3AIMH WX MTO3HABATEIBHOM JESITEIbHOCTH;

noOyKJIeHUE MIKOJIHLHUKOB COOJII0/IaTh HA YpPOKE OOIICTIPUHSATHIE HOPMBI MOBEICHMUS,
npaBuja OOIICHHUS CO CTapmIMMU (YYUTEISIMH) W CBEPCTHHUKAMHU (IIKOJHbHUKAMH),
NPUHIUIB Y9eOHOH TUCIUILIMHBI U CAMOOPTaHU3aIiH;

MPUBJICYCHHE BHUMAHUS MIKOJIHHUKOB K LIEHHOCTHOMY acleKTy M3y4aeMbIX Ha ypoKax
SBJICHU, OpraHu3anvs MX paboThl ¢ TOIy4aeMoW Ha YpPOKE COLMAIBHO 3HAYMMOM
uH(popMalMell — UHULMUPOBAHUE €€ OOCYXKICHHS, BBICKA3bIBAHUS YYALIUMUCS CBOETO
MHEHHUS 110 €€ MOBOJTY, BHIPAOOTKH CBOETO K HEH OTHOILICHMS,

MPUMEHEHHE Ha YPOKE WHTEPAKTHBHBIX (OpM pabOThl yHalIUXCS: MHTEIUICKTYATbHBIX
UTp, CTUMYJIHMPYIOIIUX TO3HABATENbHYI0 MOTHBALIMIO IIKOJBHUKOB, IUIAKTHYECKOTO
Tearpa, Iie MOJydeHHbIE Ha YPOKE 3HAHHSI OOBITPHIBAIOTCS B TEATPAIBHBIX IIOCTAHOBKAX;
JTUCKYCCHUM, KOTOpbIE HAalOT Y4YalUMCS BO3MOXKHOCTb MPUOOPECTH OMBIT BEICHUS
KOHCTPYKTUBHOTO JTHAJIOTA; TPYMIIOBOW paboThl Wi paboThl B Mapax, KOTOPHIE ydar
HIKOJIbHUKOB KOMaHAHON paboTe U B3aUMOICUCTBUIO C APYTUMU JACTbMH;

BKITIOYCHHE B YPOK HTPOBBIX IMPOLEAYP, KOTOPBIE MOMOTAIOT MOAEPKAaTh MOTHBAILIUIO
JeTell K TIOTYYEeHHUIO 3HAHWM, HaJTa)KUBAHUIO TIO3UTHBHBIX MEXKIMYHOCTHBIX OTHOIICHUM
B KJIacce, TOMOTal0T YCTAaHOBIICHUIO TOOPOXKeENaTenbHON aTMOc(hepsl BO BpeMs YpoKa;
UHUIMMPOBAHUE U TMOJACPKKA HCCIEIOBATEIbCKOW JIEATEIIBHOCTH IIKOJBbHUKOB B
paMKax pearu3anyuy UMH WHAWBHIYAIbHBIX M TPYNIIOBBIX UCCIIEI0BATEIbCKIX MPOEKTOB,
YTO JacT IIKOJbHHUKAM BO3MOXKHOCTb IMPUOOPECTH HABBIK CaMOCTOSATENBHOTO PELICHUS
TEOPETUYECKON MpOoOIeMbl, HaBBIK T'€HEPUPOBaHUS U 0(OpMIIEHUSI COOCTBEHHBIX HJIEH,
HaBBIK YBaKUTEJILHOTO OTHOILEHHS K YY>KUM HJesIM, OPOPMIICHHBIM B paboTax ApYyrux
UCCIieloBaTeseid,  HABBIK  IYOJUYHOTO  BBICTYIUIGHHS — TIeped  ayAUTOpHEH,
apryMEHTHPOBAHUS M OTCTAaUBaHMs CBOCH TOUKH 3PEHUS,

UCTIOJI30BaHUE BOCIUTATEIBHBIX BO3MOXKHOCTEH CONEpX)aHUA Y4eOHOTrO IpeaMera
gyepe3 JIEMOHCTpAIMIO AETSAM IMPHUMEPOB OTBETCTBEHHOTO, T'PAXKTAHCKOTO ITOBEACHUS,
IPOSIBJIIEHUS] YEJIOBEKONIOOUs U 0OpPOCepACYHOCTH, uepe3 MoAOOp COOTBETCTBYIOIIUX
TEKCTOB ISl YTCHUS, 3a7a4 JUIsl PEUICHUS, MPOOIIEMHBIX CUTYalMid JJIsi 0OCYXICHHUS B
KJiacce.

B cooTBercTBUM ¢ mporpamMmoii BOCIIUTAaHUS Ha y4eOHBIN roJ Mpernoaaraercss (CMOTpUTe

[Tpumeuanmue):

ydyaCTue B  MCPOIPUATHUAX HpeI[MeTHOI\/’I ACKaAbl, MCEXIPEAM eTHOM JCKalJbl,

06pa3OBaTCJ'IBHBIX CO6BITI/I$IX;

- y4aCcTUuC B IIKOJbHOM, MYHUIIUITAJIBHOM 3Tarax BCGpOCCHfICKHX KOHKYPCOB, OJIMMIIUA],

TEMATUYCCKUX U BCGpOCCHfICKHX JUKTAaHTOB, HpO(bOpI/ICHTaI_II/IOHHBIX 6ecez[ax;

- MCII0JIb30BaHNE TEMATHUECKUX 3aJJaHUH, TPUYPOUEHHBIX K OMPE/IETICHHBIM J1aTaM (...);
- IpoBezieHue Oecell o TeMaM, IPUYPOUYEHHBIM K (OIpeIeICHHBIM JIaTaM).









Kanenaaps o0pazoBaTesbHbIX coObITHIE Ha 2022-2026 yueOHblii rogn MKOY BembLKcKasi cpeIHAs IIKOJIa»

B Teuenwne rona:

YpOK nu¢psI
JIHU 3[J0POBBS

- YPOKH (pMHAHCOBOM IPaMOTHOCTH

y4acTHE B TEMaTHYECKUX aKIUSIX 110 3[0POBOMY 00pa3y >KHU3HH

CeHTs10ph OKTs0pB Hos6pp Jexabpn SuBapp Depainb Mapr Amnpenp Mait
1) Mecsynuk 1) IpaBoBoit 1) Jexana 1) Mecstunuk 1) Hexana 1) PaifoHHas axims 1) 1) 1)
«be3onacHocTh MECSYHUK KpaeBesieHHs (IeHb | «310poBbe KpaeBeJIeHHs KO «Hamm netn npotuB | MexayHapoaHbINA MekyHapOoTHBIH Bcepoccuiickue
JeTeny 2) 1au yreHus HapOJHOI0 KHU3HEPLEB JTHIO IIPaBOHAPYLICHUI JIeHb OOpBOBI C nesb ntun (1.04) JUHU 3aIIUTHI OT
2) MecsyHUK 3) €JIMHCTBA) 3710pOBbE obpazoBaHus 2) 1am Hayku Hapkomanueit (1.03) | 2) BcemupHbIii IeHb | 9KOJOTHYECKOM
rpak1aHCKOH MesxayHapoTHBII 2) Kuznepa» Kuznepckoro 3) MexayHapoaHblid | 2) 310poBbs (7.04) OIaCHOCTH
00OpOHEI U JIEHb YUUTEIs MexnyHapoaHblii 2) BcemupHbiii paiioHa JleHb 6e301acHoro MexayHapoJHbIi 3) denb 2) IIpa3aHUK BECH]
TTOXKapHOU (5.10) JICHD JIeHb OOPBOBI CO 2) HHTEepHETa JKCHCKHH JICHb KOCMOHABTHKH u tpyna (1.05)
0€30MMacHOCTH 4) Jlenn oTa TONIEPAaHTHOCTH CITN Jom MesxayHaponssiii | 4) JIeHp TaMATH O 3) Bcemupnsiii aens | (12.04) 3) Henb [ToOempr,
3) Mexaynapoausiii | (17.10) (16.11) 3) JICHb CrIacu00 poccusiHax, mo33uu (21.03) 4) JleHb MECTHOTO BaxTa IaMsATH
JICHb 5) Jens unatepHera | 3) BcemupHbIit Mesxaynaponubiit | (11.01) HCTIOJTHSBIITIX 4) Beepoccuiickas CaMOYTIPaBIICHAS 4)
pactpocTpaHeHHS 6) BcemupHbIit JIEHb IIaMSTH JIEHb MHBAJINIOB 3) CITy>KeOHBIH JONT 32 Henes IETCKON U (21.04) MexayHapoIHBIH
rpamortHOcTH (8.09) | meHh MaTeMaTHKU xeptB JTTI 3.12) MesxayHapOAHBIA | TIpenenaMu FOHOIIECKOM KHUTH | 5) JleHb JeHb ceMbH (15.05
4) Jlenn (15.10) (17.11) 4) lenp JIeHb TTaMsITH Orteuectna (15.02) 5) Bceepoccuiickas YYaCTHUKOB 5)
COIMIAPHOCTH B 7) 4) BcemupHBIi HEU3BECTHOTO XKEPTB 5) MexnyHapoIHbIi | Hexens My3bIKU ATl | JIMKBUIAIUN MexnyHapoaHbl1i
6opnbe ¢ MexayHapoaHbII JIeHb peOeHKa conpara (3.12) Xonokocta JIeHb POJHOTO SI3bIKa | JeTed u roHomecTBa | aBapwii HAa YAC JIeHb IETCKOTO
teppopusmomM (3.09) | meHs OubIHOTEK (20.11), nenn 5) Heun (27.01) (21.02) 6) (26.04) TeneoHa A0BepHs
5) Mexaynapoausiii | (24.10) npaBoBoii momoiny | Bosontepa (5.12) | 4) Jlens nosnHoro | 6) JleHs 3amMTHUKOB | MeXayHapOaHBIN 6) Hdeunnb noxapuoit | (17.05)
JIeHb KECTOBBIX 8) Pewenue 5) BcemupHsIit 6) lens repoen 0CBOOOXKICHHS OrteuectBa. J{Hu nesb Teatpa (27.03) | oxpans (30.04) 6) JleHs neTckux
s1361KOB (23.09) MedicnpeOmMemublx | I€Hb 0TKa3a OT Orteuecta (9.12) | JleHmHrpaga ot MYKCKOH H0o0MecTn 7) JleHb 3aIIuThI 7) Beepoccutickue 00IIECTBEHHBIX
6)Oxcrypcuu na npoexmuvix 3a0au | KypeHus (21.11) 7) dens (hammcTckoi U CIIaBBI 3emin (30.03) JTHY 3aIIUTHl OT 00BeTMHCHUT
npupody (usyuyerue 9) FObunetinvie 6) leas Matepu Koncruryuun omokanel (27.01) | 8) Pasnoysemnuas 8) Jlekanma 9KOJIOTHYECKON (19.05)
OKpyAcarousel oamul nucamernetl, T)OMY Dpyoum (12.12) 5) Aau npeomemnas Hedenl | WHOCTPAHHBIX OTIACHOCTH 7) leHb
cpeovl, coop no3mos (mearcoynapoonvii | 8) Jlexana npodopuentauuun | 9) OMY SI3BIKOB 8) lun ¢puHaHCOBOM | ClIaBSIHCKOM
npUPOOH020 10)Jenv badywex KOHKYpC 3CTETUYECKOTO 6) Becenvie Cneyuanucm 9) BcemupHblii 1eHb | TPaMOTHOCTH MUCbMEHHOCTH U
mMamepuana) (macmep — knaccol) | OuacHOCMuUKU UKIIa cmapmol (MmedrcoyHapooHbll ummynutera (1.03) | 9) Pewenue KyJabTypHI (24.05)
7)»Moti kpaii — 11) Munu - memanpeomemuvix | 9)/nu 7) 3umnue npeomemHulil 10) lenp MedHcnpeoMemHbIx 8) lenp
Yomypmusay (xkypc 6 | ¢pymbéon pe3yIbmamos) ncuxono2uuecko2o | 3a6asvl KOHKYPC) BOCCOCIMHEHUS NPOEKMHBIX 300a4 rOCYAapCTBEHHOTO
meueHuu noayeoous) 300p06bs 10)UIaxmamuoii u Kpemma u Poccun 10) ¢ara P® (22.05)
8) Ocennuii kpocc 10)JTv1orcHble waweunviii mypuup | (18.03) Medxcnpeomemnvle | 9) Cnopmuenulii
9) Typcrem 2OHKU 11) Hayuno — KOMNJIEeKCHble Gecmusany
npaKmu4ecKast pabomul

KOHGheperyust




IHOYPOYHOE IIVTAHUPOBAHUE

10 KUIIACC
KounuecTBo yacos
Ne DJIeKTPOHHbBbIE IU(POBLIE
n/n Tema ypoka Bcero Jlf:::;o fi:::l 06[’3301:33“-]151{1;;1)1?90)’1)0“
padoThI padoThI
1 [IpenMer opranuyeckoil XuMuu, €€ BOSHUKHOBEHHUE, 1 bubnmnoreka
pa3BUTHE U 3HAUYCHUE IIOK https://myschool.edu.ru/
5 Teopust cTpoeHns OpraHMYecKUX COeqUHEHUH A. M. 1 bubnmnoreka
BytnepoBa, e€ 0OCHOBHBIE IOJI0KEHHS LIOK https://myschool.edu.ru/
[Ipeacrasnenue o kiaccupUKALNT OPTAHHIECKUX
3 BenectB. HomeHnkmnarypa (cucremaruyeckas) v 1 bubmorexa
TPUBHAIbHBIC HA3BAHHSI OPTAHUYCCKUX BEIICCTB LOK https://myschaol.edu.ru/
4 AJKaHBI: COCTaB U CTPOEHUE, TOMOJIOTHUECKHU psijt 1 bubmorexa
OK https://myschool.edu.ru/
5 MertaH 1 3TaH — IpOCTeHIINe IPeACTaBUTENN 1 bubnuotexa
aJIKaHOB IIOK https://myschool.edu.ru/
6 ATIKEHBI: COCTaB U CTPOEHHE, CBOMCTBA 1 bubmorexa
’ LIOK https://myschool.edu.ru/
7 OTHIIEH U IPONHIIEH — MPOCTEUIINE PEICTaBUTENN 1 bubnuoteka
AJIKCHOB IIOK https://myschool.edu.ru/
8 [TpakTrueckas padota Ne 1. «[lonyuenue sTuaeHa u 1 1 bubnuoteka

HU3YyYECHHUE ETO CBOMCTB)

IIOK https://myschool.edu.ru/
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Anxamuensl. byranuen-1,3 u metminOyraguen-1,3.

UOJIUOTEKA

o [TonyyeHHe CHHTETHYECKOTO KaydyKa M PE3HHBI IIOK https://myschool.edu.ru/
AJKUHBI: COCTaB U 0COOEHHOCTH CTPOCHHMS,
10 TOMOJIOTHUYECKHUM psill. ALETUIIEH — MPOCTEUIITNI bubmorexa
LIOK https://myschool.edu.ru/
MPEJCTaBUTEIb AIKMHOB
11 Brruncnenus no ypaBHEHUIO XUMHUECKON peakiuu bubamorexa
HOK https://myschool.edu.ru/
12 Apenbl: 6eH301 U TOIyoJl. TOKCHYHOCTh apeHOB bubmorexa
HOK https://myschool.edu.ru/
13 I'eneTrueckas cBsi3b YIi€BOJIOPOIOB, bubmmoteka
NPUHAUICKAIINX K PA3IMYHBIM Klaccam LIOK https://myschool.edu.ru/
[IpupoaHbIe HCTOYHUKH YTIEBOAOPOAOB: MPUPOAHBIN
14 raI3) If HiHyTHBIe He(bTHHIZZ ra3bf[ PlI:)e(ETB u rII)p(l)jz[;KTLI bubmoreka
. ’ OK https://myschool.edu.ru/
e€ mepepaboTKu
ITpupoHbIe HCTOYHUKH YTIEBOAOPOAOB: IPUPOIHBIHI
15 rai If MOy THbIE He(bTHHIZZ rassl, Ife(pr u I'Il)p(fHYKTBI bubmorera
. OK https://myschool.edu.ru/
e€ nmepepaboTKu
16 KontponbHas paboTa no pazaeny «YTiaeBog0opOab» bubmioreia
HOK https://myschool.edu.ru/
17 [IpenensHBIC OJTHOATOMHBIC CITUPTHI: METAHOI H bubnmoreka
sTaHoj. BomopoaHas cBs3b LIOK https://myschool.edu.ru/
18 MHOroaTOMHBIE CIIUPTHI: STUJIECHTITUKOIb U bubnuoteka
TIIUIEPUH LIOK https://myschool.edu.ru/
19 @DeHo: CTPOCHHE MOJIEKYIIbI, PU3NYECKUE U bubnuoreka
XMUMHAYECKHE CBOWCTBA, TPUMEHCHHE IIOK https://myschool.edu.ru/
20 Anbreruasl: GopMalbIeTUA U alleTalbICT U . bubnuoteka
AtneToH IHOK https://myschool.edu.ru/
21 OnHOOCHOBHBIE ITpeeNIbHbIE KaPOOHOBBIE KUCIIOTHI: bubnuotexa



https://myschool.edu.ru/
https://myschool.edu.ru/
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MYypaBbUHAs U YKCYCHAas

IIOK https://myschool.edu.ru/

[IpakTrueckas padota Ne 2. «CBoiicTBa pacTBOpa

Bbubmanoreka

22 YKCYCHOM KHUCJIOTBI» LIOK https://myschool.edu.ru/
93 CreapuHOBasi U OJICMHOBAsI KUCIIOTHI, KaK bubmmoteka
[IPEJICTABUTENN BBICIIMX KApOOHOBBIX KHCIOT IIOK https://myschool.edu.ru/
24 MpbL1a Kak COJTM BBICIINX KapOOHOBBIX KUCIIOT, UX bubnuoteka
MOIOIIEe JAeNCTBIE ITOK https://myschool.edu.ru/
o5 CroxHble 3(UpPBI KaK MPOU3BOIHBIE KAPOOHOBBIX bubnmoteka
KUCJIOT. ['MIpoTu3 CI0XKHBIX 3DUPOB LIOK https://myschool.edu.ru/
26 Xupbl: ruapon3, IpUMEHeHHEe, ONOJIOTHYECKAs POJTh bubnmoteka
KHUPOB IIOK https://myschool.edu.ru/
97 YrineBojabl: cocTas, Kiaccudukaius. Baxueiinme bubnuorexa
MPE/ICTABUTEIIN: TIII0K03a, PPYKTO3a, caxapo3a LIOK https://myschool.edu.ru/
28 Kpaxmai u 11emios103a Kak MpHpOTHBIE MTOJIUMEPHI bubamorexa
HOK https://myschool.edu.ru/
KonTtponbHas pabota 1o pasaen
29 «Kncioponco;[)epxcamne I())pl“i[.HI/I}‘/IeCKI/Ie BH6HHOTeK_a
COCTHHEHSY OK https://myschool.edu.ru/
30 AMMHBI: METHJIAMUH U aHUJIUH bubmwotexa
OK https://myschool.edu.ru/
31 AMHWHOKHCIIOTBI KaKk aM(pOTEPHbIC OPraHUYCCKHE bubnuotexa
COEIMHEHMNS, MX OMOJIOrMUecKoe 3HaYeHue. [lenTu sl IIOK https://myschool.edu.ru/
39 besku kak MpUpOIHBIC BEHICOKOMOJICKYIISIPHbBIE bubnuoteka
COCTMHCHHS IIOK https://myschool.edu.ru/
33 OCHOBHbBIE TIOHATHS XUMHH BHICOKOMOJIEKYJIIPHBIX bubnnoreka
COEIUHEHUI IHOK https://myschool.edu.ru/
34 OCHOBHBIE METOJIbI CHHTE3a BHICOKOMOJICKYIISIPHBIX bubnuoteka

coeauHeHuil. [1nactMaccsl, Kaydyku, BOJIOKHA

IHOK https://myschool.edu.ru/
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OBIIEE KOJIMYECTBO YACOB 110 [TPOT'PAMME 34 2
11 KJIACC
KoanuectBo yacos
Ne KoHTpoJnb DJIeKTPOHHLbIe HU(POBLIE
n/n Tema ypoka Bcero HbIe P Hpakrieck 06pa3ol:3aTeJ11>Hbu:l) ;)ecypcm
ue padboTnbl
padoThbI
1 XUMHYECKUH 3JIEMEHT. ATOM. DJIEKTPOHHAs 1 bubnmnoreka
KOH(UTypalHss aTOMOB LIOK https://myschool.edu.ru/
[Tepuoanueckuii 3axoH u [lepuoanueckas
2 cHCTEMA XUMHUYECKUX 3eMeHToB [[. 1. 1 bubnuoreka
MeHeneeBa, X CBSI3b C COBPEMEHHOM ITOK https://myschool.edu.ru/
TEOpHEI CTPOEHUS aTOMOB
3aKOHOMEPHOCTU U3MEHEHHSI CBOWCTB
XUMHUYECKUX AJIEMEHTOB U UX COCIMHEHUI MO
3 rpyIIaM U nepuojaam. 3HaueHue 1 bubnmnoreka
MEPUOINIECKOTO 3aKOHA U CUCTEMBI ITOK https://myschool.edu.ru/
xuMHuueckux sneMeHToB .M. Menneneesa B
Pa3BUTHHU HAYKHU
Crpoenue BemiecTBa. XUMHUYECKAsI CBSI3b, €€
4 BU/IbI; MEXaHU3MbI 00pa30BaHUsl KOBAJICHTHOM 1 bubamorexa
’ IIOK https://myschool.edu.ru/
cBsa3u. Bogopoanas cBsizb
BaneHTHOCTE. DNEKTPOOTPUIIATETLHOCTb.
5 Crenenb okucieHus. Bemecra 1 bubnuoteka
MOJIEKYJISIPHOTO ¥ HEMOJIEKYJISIPHOTO HOK https://myschool.edu.ru/
CTpOEHUS
6 [TonsTHe 0 MUCTIEpCHBIX cucTeMax. McTuHHbIE 1 Bbubnuoreka



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

U KOJUIOUJHBIE pacTBOPBL. MaccoBas 10JIs
BEIIECTBA B pacTBOpPE

IIOK https://myschool.edu.ru/

Knaccudukanus 1 HOMEHKIATypa
HEOPraHWYECKUX coeMHEHU. [ eneTnueckas

Bubaunoreka

! CBSI3b HEOPTaHMYECKUX BEILECTB, PA3IMYHBIX LIOK https://myschool.edu.ru/
KJIaCCOB
Krnaccudukanus XuMHUECKUX peakiuii B
HEOPraHWYECKOW U OPraHUYECKON XUMUHU.
8 3aKOH COXpaHEHHUS MACChl BEIIECTB; 3aKOH bubmioreia
P - ’ OK https://myschool.edu.ru/
COXPAaHEHHUS Y TIPEBPAIICHUS SHEPTUU TIPU
XUMHYECKHUX PEAKIIHIX
9 Ckopoctb peakiun. OOpaTuMbIe peaKIuu. bubnmnoreka
XUMHYECKOe paBHOBECHE LIOK https://myschool.edu.ru/
[TpakTuueckas pabora Ne 1. «BnusHue
10 pa3nuYHbIX (PAaKTOPOB HA CKOPOCTh bubmorexa
. ITOK https://myschool.edu.ru/
XUMHUYECKON peakinm»
OnektponuTryeckas auccouuanus. [lonsrue
0 BoZiopoiHOM Mokasarese (PH) pactBopa.
11 Peaknun nonnoro bubnnoreka bubnuoreka
LIOK https://myschool.edu.ru/oomena. IIOK https://myschool.edu.ru/
I'anponu3 opraHMYECKUX U HEOPTraHMYECKUX
BEIIIECTB
OKHCIUTENEHO-BOCCTAHOBUTEIBHBIC PEAKITHH.
12 [TonsaTue 06 37MEeKTPOIM3E PacIIaBOB U bubamorexa
. IHOK https://myschool.edu.ru/
pacTBOpPOB coeit
13 KonTponbHas pabora no pazaeny bubnuoreka
«TeopeTnyeckre OCHOBBI XUMHUHY IIOK https://myschool.edu.ru/
14 Meraiutbl, ux nosioxenue B [lepuognyeckoit Bubnuoreka
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CUCTEME XMMHUYECKUX 3J1eMeHTOB J1. 1.
MenpeneeBa 1 0COOCHHOCTH CTPOCHUS
aTomoB. OOmue pu3ndecKkrue CBOMCTBa
METAIIJIOB

IIOK https://myschool.edu.ru/

CrnnaBel METaIOB. DJIEKTPOXUMUYECKUH P

Bubaunoreka

15 .
HAIpPsDKEHUH METaJUIOB LIOK https://myschool.edu.ru/
XHUMHUYECKUE CBOMCTBA BAXKHEHIIIUX METAJIJIOB
16 ( . . . . bubnuoreka
HaTpUM, KaJaui, KaJIbIIUH, MarHui,
p . . IIOK https://myschool.edu.ru/
ATIOMUHUIA) U UX COCTUHEHUN
17 XUMHUYECKUE CBOMCTBA XpOMa, MEIU U UX bubnuorexa
COCIUHEHUI HOK https://myschool.edu.ru/
18 XUMUYECKHE CBOMCTBA [IUHKA, JKEJIe3a U UX bubmnoreka
COCIUHEHUI HOK https://myschool.edu.ru/
[IpakTuueckas padbora Ne 2. "Pemienue
19 bubnuorexa
AKCIEPUMEHTAIBHBIX 337a4 M0 TEME
P " LIOK https://myschool.edu.ru/
«MeTtambby
Hewmerasmsl, ux nonoxxenue B [lepuonnueckon
bubnuorexa
20 CHCTEME XUMHUUYECKUX 3eMeHToB [I. 1.
HOK https://myschool.edu.ru/
MeHeneeBa 1 0COOEHHOCTH CTPOEHUSI aTOMOB
Du3nveCcKre CBOMCTBA HEMETAIIIIOB.
21 A ( bubnuorexa
JITTOTPOIIHST HEMETAJIOB (Ha MpUMeEpe
P PHMEP IIOK https://myschool.edu.ru/
KHCIIOpo/ia, cephl, hocdopa u yrieposaa)
29 XHWMHYECKUE CBOMCTBA TAJIOT€HOB, CEPhI U UX bubnuoreka
COCTMHCHU I IIOK https://myschool.edu.ru/
93 XuMuyeckue cBoMcTBa a3oTa, (hocodpa u ux bubnuoreka
COEUHEHUI IIOK https://myschool.edu.ru/
24 XHUMHYECKUE CBOMCTBA YIJIEpO1a, KPEMHHUS U bubnuotexa

HUX COeIUHEHUN

IIOK https://myschool.edu.ru/
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[IpuMmeHeHne BaX)HEUIINX HEMETAIIOB U UX

Bubnunoreka

25 COEMHEHUI 1 IIOK https://myschool.edu.ru/
O06o001IeHre U CHCTeMaTU3alrs 3HAaHUN 10
26 teme «Hemerauibly. Beruucienus no 1 bubnmoreka
YpaBHEHUSIM XMMHUYECKUX PEaKIUi 1 LIOK https://myschool.edu.ru/
TEPMOXUMHUYECKHUE PACYETBI
[IpakTuueckas padborta Ne 3. «Pemienue
27 SKCIEPUMEHTAIBHBIX 3a7a4 [0 TEME 1 bubmorexa
IIOK https://myschool.edu.ru/
"Hemeramasr"»
08 KoHntposbHas padoTa mo temaM «MeTallibl» 1 1 bubnuorexa
«Hemeramibi» HOK https://myschool.edu.ru/
29 Heoprannueckue u OpraHM4ecKkue KUCIOTHI. 1 bubnmnoreka
Heoprannueckue u opraHn4eckue OCHOBAHUS IIOK https://myschool.edu.ru/
AmMpoTepHBIC HEOpraHUYECKHE U
30 OpraHuyvecKkue coennuHeHus. [ 'enernueckas 1 bubmanoreka
CBSI3b HEOPTAaHMYECKUX U OPTraHUYECKUX LIOK https://myschool.edu.ru/
BEIICCTB
Ponb xumun B obecrieueHu SKOIOTUIECKOM,
31 SHEPTEeTUYECKON U MUIIEBON 0€30MacHOCTH 1 bubmorexa
’ LIOK https://myschool.edu.ru/
Pa3BUTHU MEIUITHHBI
[IpencraBnerus 00 0OMKUX HAYYHBIX
32 nlfml{[unnax HpOMBIIHJ'II;-IHHOPO }l]'IqOJIy‘-IeHI/I}I 1 bubamorexa
N IHOK https://myschool.edu.ru/
BOKHEHIIINX BEIIECTB
33 YenoBek B MUpPE BELIECTB U MATEPUATIOB 1 bubamorexa
IIOK https://myschool.edu.ru/
34 XuMHS ¥ 370pOBBE YEIIOBEKA 1 buosmorexa
IHOK https://myschool.edu.ru/
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VTSI YYEHUK

1. Xumus. 19 knacc. ba3oBsblit yposeHb: yuebHUK\ O.C.MFabpuensH.M.:Apoda 2014.

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCbI CETU

HUHTEPHET

1. Bubamoreka I{OK https://myschool.edu.ru/
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