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HOACHUTEJIBHASA 3AIIUCKA

[Iporpamma 1O XMMHM Ha YpOBHE CpeIHero ooOimero o0pa3zoBaHus
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 DenepaibHOM  TOCYIapCTBEHHOM
obOpazoBarensHoM ctaHgapre COO, c¢ yu€rom Konnenmuu mnpenomgaBaHus
y4eOHOro mnpeamera «XHMHs» B 00pa3oBaTeNbHBIX OpraHu3auusx Poccuiickoi
denepanyy, peamu3yIONIMX OCHOBHBIE 00pa3oBaTelIbHbIE MPOrPAaMMBbI, H
OCHOBHBbIX TnoNokeHn «Crtparerun pa3BUTHS BocnuTaHus B Poccuiickoi
Odeneparun Ha niepuoy 1o 2025 roga» (Pacnopspbkenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MoAX0/0B K pa3paboTKe MpOrpaMMbl 10 XUMHUH, K OIpPEAEICHUIO
oOwiel crpaTeruy 00y4eHus, BOCIUTAHUS U Pa3BUTHUS O0YYaIOIIUXCS CPEICTBAMHU
yueOHoro npeamMera «Xumus» aiig 10—11 knaccoB Ha 0a30BOM YpOBHE COCTaBHIIN
koHuentyanbuble nonoxkenus GI'OC COO o B3auMOOOYCIOBIEHHOCTU LEJEH,
COJEpKaHUs, pe3ylbTaToOB OOyYeHUs U TpeOOBAHMN K YpPOBHIO IOATOTOBKU
BBIITYCKHUKOB.

XHUMUYECKOE oOpa3oBaHue, IIOJTy4aeMoe BBIITYCKHUKAMH
00111e00pa30BaTEeIbHON OpraHu3alluM, SBISETCS HEOThEMJIEMOM YacThlO UX
oOpazoBaHHOCTH. OHO CIYXHUT 3aBEpUIAIOIIMM 3TalloOM peaju3aluy  Ha
COOTBETCTBYIOLLIEM €My 0a30BOM YPOBHE KJIIOYEBBIX IEHHOCTEH, NPUCYILUX
LEJIOCTHOW CHCTEME XUMHUYECKOro oOpa3oBaHMs. OTH LIEHHOCTH KacaroTCs
MO3HAHUS 3aKOHOB NIPUPOAbI, POPMUPOBAHUS MUPOBO33PEHUS U OOLIEH KYJIbTYpbI
YEJIOBEeKa, a TaKXKe OSKOJOTMYECKHM OOOCHOBAHHOIO OTHOIIEHHUS K CBOEMY
3I0POBBIO M TPUPOAHOM cpene. Peamusyercss xumudeckoe oOpa3oBaHUE
oOyJaroluxcs Ha YpOBHE CpPEIHEro o0IIero oOpa3oBaHusl CPeACTBAMU y4eOHOIO
npeaMera «XHMHS», COIEPKAHUE M TNOCTPOEHHE KOTOPOIO OIpENETEHbl B
nporpaMme N0 XMMUU C Y4E€TOM CHEeUU(PUKA HAyKUd XUMUHU, €€ 3HAYCHUS B
MO3HAHWU TPUPOJLI U B MaTEpPUAIBbHON MU3HHM OOIIECTBA, a TaKXKe C Y4ETOM
o0mMxX 1ened M MNPHUHLMIIOB, XapaKTEPU3YIOUIMX COBPEMEHHOE COCTOSHUE
CHUCTEMBI cpeaHero oo1ero oopasoBanus B Poccuiickoit deaeparumu.

XUMHS KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HayK UIPAeT OCOOYIO POJb B
COBPEMEHHOW IUBWJIM3AIMH, B CO3JJaHUU HOBOW 0a3bl MAaTepUaIbHON KYJIbTYpPHI.
Ona BHOCHUT CBOM BKJIaJ B ()OPMHUPOBAHUE PAIMOHATHLHOTO HAYYHOTO MBIIIJICHUS,
B CO3JIaHUE IEJIOCTHOTO MPEJCTABICHUS 00 OKpPY)KAIOIIeM MHpPE Kak O €IUHCTBE
OPUPOJIbI U YeJIOBEKa, KOTopoe (HOpMHUpYyeTCs B XMMHHM Ha OCHOBE MOHUMAaHUS
BEILIECTBEHHOI'0 COCTaBa OKPYKAIOUIET0 MHUPA, OCO3HAHUS B3aMMOCBSI3H MEXKIY
CTPOEHHUEM BEILIECTB, UX CBOMCTBAMHU U BOZMOYKHBIMH 00JaCTsIMU IPUMEHEHUS.



TecHO B3aMMOJENCTBYS C APYTMMHU €CTECTBEHHBIMU HAyKaMU, XUMHS CTaJla
HEOTHEMJIEMOM YaCThI0O MUPOBOM KYJIbTYpbl, HEOOXOUMBIM YCIOBUEM YCIIEUTHOTO
TpyJa U SKM3HU KaXJI0oro uieHa oOmiectBa. CoBpeMeHHas XUMHUs Kak Hayka
CO3MJATENIbHAs,, KAaK HayKa BBICOKMX TEXHOJIOTMM HaIlPaBJICHA HA pEIICHUE
III00ANBHBIX MPOOJIEM YCTOMUMBOTO Ppa3BUTHS UEJIOBEUECTBA — CBHIPHEBOM,
HYHEPreTUYECKOM, MUIIEBOM, IKOJIOTHYECKON 0€30MaCHOCTH U OXPaHbl 3J10POBbSI.

B cooTBercTBUM C OOIIMMU MEISIMH U TMPUHIUIAMU CPETHEro OOIIero
oOpa3oBanus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YPOBEHB
U3YyYCHHUS) OPUEHTHUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYJIBbTYPHYIO MOATOTOBKY
oOydaromuxcs, HEOoOXOMUMYI0 MM IS BbIPAa0OTKHM  MHPOBO33PEHUECKUX
OpPUEHTHPOB, YCIEIIHOTO BKIIYEHUS B JKH3Hb COLIMYMa, MPOJOJLKEHUS
o0pa30BaHus B Pa3JIMYHBIX 00JIACTSAX, HE CBSI3aHHBIX HETIOCPEACTBEHHO C XUMUEH.

CocraBnsomyMia  npeaMeTa  «XUMHS»  ABISIIOTCA  0a30BbIE  KypChl —
«Oprannyeckas xumus» u «OOm@as U HEOpPraHuyeckas XHUMHs», OCHOBHBIM
KOMIIOHEHTOM COJEpaHHsI KOTOPBIX SBJISIIOTCS OCHOBBI 0a30BOM HAyKH: CHCTEMa
3HaHUU MO0 HEOPraHUYECKOM XUMHUHU (C BKIOUEHHEM 3HAHMH W3 OO0Ield XUMHUH) U
opraHu4eckol xumuu. POpMHUpPOBAHME AAHHOW CHCTEMBI 3HAHUW NPU HU3YYCHUU
npeaMera oOecleynBaeT BO3MOXKHOCTh PAacCCMOTPEHHS BCEr0 MHOI000pa3us
BEILECTB Ha OCHOBE OOIIMX MOHATHH, 3aKOHOB U TEOPUN XUMUHU.

Crpykrypa coaepxkaHust KypcoB — «Opranudeckas xumus» U «OO0mas u
HEOpraHuyeckass XuMus» chopmupoBaHa B NIporpaMme IO XUMHH Ha OCHOBE
CUCTEMHOT0 TIOAXOJa K U3YYEHHUIO Yy4eOHOro wmarepuajia u OOyCJIOBJICHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUM HAa  ONPENENEHHBIX
TEOPETUYECKUX YpOBHAX. Tak, B Kypce OpPraHMYecKO XHWMHHM BEUIECTBA
paccMaTpHUBAKOTCS HA YPOBHE KJIACCHYECKOM TEOPUU CTPOEHUS OPraHUYECKHX
COCIIMHEHHH, a TakX€ Ha YPOBHE CTEPEOXHUMHYECKUX M  3BJIEKTPOHHBIX
NpEACTaBICHU O CTpoeHuH BemecTB. CBeleHHUs 00 HU3y4aeMblX B Kypce
BEILECTBAX JAIOTCA B PA3BUTHUU — OT YIJI€BOAOPOJIOB 10 CIOKHBIX OHOJIOTHYECKU
AKTUBHBIX COEIMHEHUW. B Kypce OpraHMuecKod XUMHM IMOJY4YarOT pPa3BUTHE
chopMHUpOBaHHBIC HAa YPOBHE OCHOBHOTO OOIETO 0Opa3oBaHUs NEepBOHAYAILHBIC
IPEJCTaBICHUS O XUMUYECKOMN CBsI3U, KIAaCCU(PUKALMOHHBIX NMPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON peaKkuu.

[lon HOBBIM yrjaoM 3peHUss B IMpeaMeTre «XuUMHs» 0a30BOr0 ypOBHS
paccMaTpuBaeTCsl U3YYEHHBII Ha YpPOBHE OCHOBHOrO 00IIero o0pa3oBaHus
TEOPETUUECKHI MaTepuan U (AaKTOJIOTMUECKHE CBEICHHS O BEIeCTBaX U
XUMHUUYECKON peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIias u HeopraHuyeckas
XUMUS» O00yYarouuMcsl MPEJOCTABISIETCS BO3MOXKHOCTh OCO3HATh 3HAYEHHE
NEPUOJIMYECKOTO 3aKOHA C OOLIETEOPETUYECKUX M METOAOJOTUYECKUX MO3UIUH,



riyoke TOHSATh HUCTOPUYECKOE M3MEHEHHE (YHKIMI 3TOro 3akoHa — OT
o0o01m1aromiel 10 0OBACHSIONIEH U MPOTHO3UPYIOLIEH.

Enunas cucreMa 3HaHUN O Ba)KHEHIIMX BeIIeCTBaX, UX COCTaBe, CTPOCHUH,
CBOMCTBaX W MPUMEHCHHM, a TAKKE O XUMUUYCCKUX PEAKIHSIX, UX CYIIHOCTH H
3aKOHOMEPHOCTAX MNpOTEeKaHus JomoyiHigeTcs B Kypcax 10 um 11 xkmaccos
AJIIEMEHTaMH COJIEP’KaHUsI, WMEIOIIMMH KYJIbTYpOJIOTHYECKUA U TMPUKIAIHON
XapakTep. OTU 3HAHHUS CIOCOOCTBYIOT MOHMMAHHUIO B3aMMOCBSI3M XUMHUHU C
JIpYTMMH HayKaMHd, PAacKpbIBalOT €€ poJib B IO3HABATEIHHOW U MPAKTUUECKOU
NEATEIbHOCTH YEJIOBEKA, CIIOCOOCTBYIOT BOCHHMTAHHMIO YBAXKEHHSI K IPOILECCY
TBOPYECTBA B 00JIACTU TEOPUHU U MPAKTUYECKUX MPUIOKEHUN XMMHUHU, TOMOTAIOT
BBIITYCKHUKY OpPHUEHTUPOBATHCSI B OOIIECTBEHHO U JIMYHOCTHO 3HAYMMBIX
npo0siemMax, CBSI3aHHBIX C XUMHEW, KPUTUYECKA OCMBICIUBATh HUHGOPMALMIO U
NPUMEHATh € JUIA TIOTOJIHCHWS 3HAHWH, peNIeHUS WHTEUICKTYalbHbIX |
HKCIIEPUMEHTAJIbHBIX UCCIEI0BATENbCKUX 3a/1ad. B 1enoM copepxanue yueOHOro
npeaMera  «XUMHUS»  JAaHHOTO  YPOBHS  M3YYEHHS  OPUEHTHUPOBAHO  Ha
(dopMupoBaHUE y OOYYaIOIIMUXCS MHPOBO33PEHUYECKONM OCHOBBI Uil MOHUMAaHMS
bunocodckux uaeH, TakMx Kak: MaTepuaibHOE €JIMHCTBO HEOPraHHMYECKOTo M
OpraHUYEeCcKOro MHpa, OOYCIOBIEHHOCTh CBOWCTB BEIIECTB HX COCTaBOM H
CTPOCHHMEM, TI03HABAEMOCTh NPUPOJIHBIX SBICHUNA MYTEM OJKCIEPUMEHTa W
pelieHus MPOTHBOPEYUN MEXJIy HOBBIMH (akTaMU U  TEOPETUUYECKUMU
MPEANOCHUIKAMHU, OCO3HAHUE POJIU XUMHUHU B PEHICHUU SKOJOTUUYECKHUX MpoOieM, a
TaKKe MpoOJeM cOepexeHUs: IHEPreTUIECKUX PECYPCOB, ChIPbsl, CO3[JaHUsI HOBBIX
TEXHOJIOTUW U MAaTEPHUAJIOB.

B mane pemieHuss 3amad  BOCHHUTAHMSA, PAa3BUTUS M COIMAIN3AINU
OOy4YaromMXcss TPUHITHIE MPOTPAMMON IO XUMHUHU TOJXOJBI K OINPEICICHUIO
CONlepKaHUsI M TIOCTPOEHHUS TIpeIMeTa MpeaycCMaTpuBalOT (HOpMUPOBAHHE
YHUBEPCAIbHBIX Yy4YE€OHBIX JEHCTBUWA, UMEKOIIUX 0a30BO€ 3HAYEHUE A
pa3NUYHBIX BHJIOB JIESITEIIBHOCTU: pEUIeHUus MpoOsieM, TIOUCKa, aHalu3a u
00paboTku MHGOpMAIINK, HEOOXOIUMBIX JIJIsi MPUOOPETEHUS OTbITA MTPAKTUYECKON
U HCCIIEeIOBATEeNIbCKON JEeATENIbHOCTH, 3aHUMAIOIIe Ba)KHOE MECTO B INO3HAHUU
XUMUH.

B mnpaktuke mpenomaBaHMs XMMHM KaKk Ha YpOBHE OCHOBHOTO OOIIEro
oOpa3zoBaHus, TaK U HA YPOBHE cpeHEero oliiero o0pa3oBaHusi, P OMPEICICHUN
COZIepKATeIbHON XapaKTEPUCTUKHU IIeJied W3Y4YeHHUs TpeaMeTa HarpaBiIeHHUEM
NEPBOCTENEHHON 3HAYMMOCTU TPAIUIIMOHHO MPHU3HAETCS (POPMUPOBAHUE OCHOB
XUMHUYECKON HAyKH Kak 00JIACTM COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTUYECKOU
JEATEIbHOCTH YE€JIOBEKa UM KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOM KyJIbTyphl. C
METOJAMYECKOW TOYKHM 3PEHUSl TAaKOM MOJXOJ K ONpPENENICHUIO LeNed U3ydeHUs
MpeIMETa SIBISIETCS BITOJIHE OMPaBIaHHBIM.



CornacHO JaHHOM TOYKE 3pPEHUs TJIABHBIMU LEIAMHU W3Y4YCHHS MpeaMeTa
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) ABIsAIOTCS:

e (opMupoBaHME CHCTEMBl XUMUYECKMX 3HAHUW Kak BaKHEUIEH
COCTaBISIIOIIEN €CTECTBEHHO-HAYYHOW KapTUHBI MUpPa, B OCHOBE KOTOPOMl
JeXaT KIIOYEBbIE MOHATHUS, (PYyH/IaAMEHTAJIbHBIEC 3aKOHBI U TEOPUU XUMUH,
OCBOCHHE S3bIKa HAyKH, YCBOCHHE WM IMMOHUMAHUE CYIIHOCTH JOCTYIHBIX
0000IIeHNIT MHPOBO33PEHUECKOTO XapaKTepa, O3HAKOMIIEHHE C HCTOpUEH
UX Pa3BUTHUS U CTAHOBJICHHUS,

e (opmMupoBaHuE U pa3BUTHE MPEJCTABICHUN O HAYYHBIX METOJIaX MMO3HAHUS
BEIIECTB M XUMHUYECKUX pEaKIHi, HEOOXOAMMBIX [JIsi NPUOOpETeHUs
YMEHUN OpUEHTUPOBATHCS B MHUPE BEIIECTB U XUMHUYECKUX SIBICHHIA,
MMEIOIIHNX MECTO B IPUPOJIE, B TPAKTUYECKON U MOBCEAHEBHOM KU3HU;

e pa3BUTUE YMEHUH U CIIOCOOOB I€ATEIBHOCTH, CBSI3aHHBIX C HAOIIOACHUEM U
OOBSICHEHMEM XUMHYECKOIO JSKCIIEPUMEHTa, COOJIIOACHUEM IpaBUI
0e301acHOro O0paIeHus ¢ BEIeCTBAMH.

Hapsay ¢ aTum, coliepkaTelibHasi XapaKTepUCTUKA LeJed U 3a1a4 U3y4eHHUs
IpeaIMeTa B IPOrpaMMe M0 XUMHH YTOYHEHA U CKOPPEKTUPOBaHa B COOTBETCTBUU
C HOBBIMHU IIPUOPUTETAMHU B CHUCTEME CpeaHero oluiero oopasoanus. CeroaHs B
OpEernojaBaHUM XUMUM B OOJbIIed CTENeHH OTAAETCS  MPEeArovYTEeHUE
MPaKTUYECKOH KOMIIOHEHTE COJAEp)KaHud OOy4YeHUs, OPUEHTUPOBAHHON Ha
MOJTOTOBKY BBIIMYCKHUKA 00II€00pa30BaTENIbHOW OpPraHU3aliy, BJIAQJCIOIIEr0 He
Ha0OpOM 3HaHUM, a (PYHKIMOHAJIBHOW TIPaMOTHOCTHIO, TO €CTh CIOcO0aMU U
YMEHUSIMU aKTHUBHOTO TOJIYYEHUS 3HAHUN U NMPUMEHEHUS UX B PEabHOMN JKU3HU
JUISl peLIEHUS TPaKTUYECKHX 3a/1ay.

B cBf3M C ATUM MpU U3Y4YEHUM MpeaMeTra «XHUMHS» JIOMUHHUpPYIOIIEe
3HaYEHUE MPUOOPETAIOT TAKUE LIETU U 3aJa4H, KaK:

ajanTtanusi 00y4aromMXcsl K yCJIOBUSIM JTUHAMUYHO Pa3BUBAIOILEIOCS MHPA,
dbopMUpOBaHHE  UHTEIUIEKTYaJbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOSITEIbBHOMY MPHUHSTHIO TPaMOTHBIX
pEIICHU B KOHKPETHBIX >KU3HEHHBIX CUTYalUsX, CB3AHHBIX C BEIIECTBAMHU M HX
PUMEHEHUEM;

dbopMupoBaHHEe Yy OOYYaIOIIMXCS  KJIIOUEBBIX HABBIKOB  (KIIFOUEBBIX
KOMIIETEHIINM), WMEIOIIMX YHUBEPCAJIbHOE 3HAYEHUE JUIsl PA3JIMYHBIX BHUIOB
NeATEIbHOCTH: PElIeHHs MpoOeM, MOoUcKa, aHaldu3a U 00pabOTKKM HMH(POpPMALINH,
HEOOXOAMMBIX JUIsl TPUOOPETEHUsI ONbITa ACSATENbHOCTH, KOTOpas 3aHUMAET
BAXHOE MECTO B TMO3HAHUM XUMHUH, a TaKXKe JJs OIEHKU C MO3UIUI
HKOJIOTUYECKON O€30MacHOCTH XapakTepa BIUSHUS BEIIECTB M XHUMHUYECKUX
IIPOLIECCOB HA OPTraHU3M YEJIOBEKA U PUPOIHYIO CPENY;



pa3BUTHE TTO3HABATEIBHBIX WHTEPECOB, MHTEUICKTYaJbHBIX W TBOPUYECKUX
CIIOCOOHOCTEM 00yYaromMXCs: CIOCOOHOCTH CaMOCTOSITEILHO ITPHOOPETaTh HOBBIE
3HAHUS MO0 XUMHUHU B COOTBETCTBUH C KU3HEHHBIMH NOTPEOHOCTSIMU, UCIIOIB30BaTh
COBpEeMEHHBIC MH(POPMAIIMOHHBIEC TEXHOJOTUH JIJIsl MIOMCKA W aHalu3a y4eOHOU U
HAyYHO-TIOMYJIIPHOM MH(POPMAITUN XUMHUYECKOTO COJICP KaAHMS;

dhopMUPOBAHUE U PA3BUTHE Y O0YUAIOITUXCS aCCOIMATUBHOIO U JIOTHYECKOTO
MBIIIUICHUS, HA0II0/1aTeIbHOCTH, COOPAHHOCTH, aKKYPaTHOCTH, KOTOPhIE OCOOEHHO
HEOOXOJWMBI, B YACTHOCTH, MPU IUTAHUPOBAHWU W TIPOBEICHUU XHUMHYECKOTO
IKCIIEPUMEHTA;

BOCIHUTAHHE Yy OOydYarommxcs YOSKIEHHOCTH B T'yMaHHUCTHYECKOU
HaIpPaBJICHHOCTH XUMHH, €€ BaXXHOW POJM B PEIICHUU TJI00AIBHBIX MPOOJIeM
PalMOHAJIBHOTO TTPUPOIOTIOIH30BAHMS, TTOTIOJIHEHUSI SHEPTETUYECKUX PECYPCOB U
COXpaHEHUs] TPHUPOJTHOTO PABHOBECHS, OCO3HAHHUS HEOOXOIUMOCTH OEpexHOTO
OTHOIICHUS K TIPHUPOJC W CBOEMY 3I0pPOBHIO, a Tak)Ke NPHOOPETCHHS OIbITa
WCIIOJB30BaHUs TIOJYYCHHBIX 3HAHUM JUISI TIPUHATHS TPAMOTHBIX pENIeHUH B
CUTYaIUsX, CBSI3aHHBIX C XUMUYECKUMU SBJICHUSMH.

B ydeObHOM maHe cpemHero oOmIero oOpa3oBaHUA MpeaMeT «XUMUS»
0a30BOTO YPOBHS BXOJUT B COCTaB MpeaMeTHON obOnacTu «EcTecTBeHHO-HAay4YHBIC
MIPEIMETBD).

OO111ee YncIo 4acoB, OTBEAEHHBIX JIJIS1 U3YYEHUSI XUMUHU, Ha 0230BOM YpPOBHE
cpeaHero oomero oopazoBaHusi, cocrabiseT 68 dacoB: B 10 kimacce — 34 gaca (1
yac B HeJento), B 11 kmacce — 34 yaca (1 gac B Heiemo).



COJEPKXAHUE OBYUYEHUA
10 KIIACC
OPTAHUYECKASA XUMUA

Teopernyeckue OCHOBbI OPraHUYECKOM XUMHH

[IpenMeT opraHMYeCKON XUMUU: €€ BOSHUKHOBEHUE, PA3BUTUE U 3HAYCHHE B
MOJYYEHUH HOBBIX BEIIECTB M MATEPHUAIOB. T€OpUs CTPOEHUS OPraHUYECKHUX
coequHennit A. M. Bytneposa, e€ ocHoBHBIE TONI0keHUsA. CTPYKTYpHBIE (POPMYIIBI
OpPraHMYeCKuXx BemecTB. [omousorus, wuzomepus. XHUMHUYECKas CBSI3b B
OpPTraHUYECKUX COCTMHEHUSX — OJJMHAPHBIC U KPATHBIC CBS3H.

[IpeacraBnenne o kiaaccupuUKAIMKU OpraHuyeckux BemiecTB. HoMmeHknarypa
OpraHUYECKUX COEAMHEHUN (CHUCTeMaThyeckas) W TpUBHUAIbHBIE Ha3BaHUS
BAXKHEUIIINX MPEICTABUTENEN KIACCOB OPraHUYE€CKUX BEIIECTB.

DKCHEPUMEHTAJIbHBIE METOJbl M3YyYE€HUS BEIIECTB W WX NPEBPAIICHUN:
O3HAKOMJICHHE C O00pa3laMy OpPraHUYeCKHX BEIIECTB W MaTepuajaMud Ha HUX
OCHOBE, MOJICIMPOBAHUE MOJIEKYJ OPraHUYECKUX BEIIECTB, HAONIOJCHHUE W
ONMCAHUE JIECMOHCTPAIIMOHHBIX OIBITOB MO MPEBPAIICHUIO OPraHUYE€CKUX BEIIECTB
IIpU HarpeBaHuM (IUJIaBJICHUE, OOYTJIMBAHUE U TOPEHHUE).

Yriesoaopoasl

AJIKaHBI: COCTaB M CTPOEHHUE, TOMOJIOTMYECKHM psAA. MeTaH W d3TaH —
MPOCTEUIINE TPEICTABUTENN QJIKAaHOB: (PU3MYECKHME U XUMHYECKHE CBOMCTBa
(peakuuu 3amelieHUss U TOPEHHMs), HAXOXKJACHUE B NPUPOJE, MOJyYeHUE U
MIPUMEHECHHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUUECKUHN pAll. DTUIIEH U TMPOMUIEH —
MPOCTEUIINE TPEICTABUTEIN QJIKEHOB: (DU3MUECKHME U XUMHYECKHE CBOMCTBA
(peakuuu TUAPUPOBAHMS, TaAJOTCHUPOBAHUS, THUIpATallUM, OKHUCICHUS U
MOJIMMEPU3AIINH ), TOJyYeHUE U TPUMEHEHHUE.

Ankanuensl: Oyrtaauen-1,3 u metwiOyranueH-1,3: cTpoeHue, BaKkHeWIIne
XUMUYECKHE CBOMCTBa (peakiusa moigumepusanuu). [lomydeHue CHUHTETUYECKOTO
Kay4dyKa U pE3UHBI.

AJIKMHBI: COCTaB U OCOOCHHOCTH CTPOECHUS, TOMOJIOTUYECKUH Psifl. ALIETHIICH
— TPOCTEUIIHMI MpeACTaBUTENh AJKMHOB: COCTaB, CTpOCHHE, (U3UUYECKUE WU
XUMHUUYECKUE CBOMCTBA (pEaKIMu TUJIPUPOBAHUSI, TAJIOTCHUPOBAHUS, THIPATALINH,
TOpPEHHs] ), MOJyYeHUE U TPUMEHEHHUE.

Apenbl. ben3on: coctaB, crpoeHue, (PU3NYECKHE W XMMHYECKHUE CBOMCTBA
(peakuuu TaJIOTeHUPOBAHUSI U HUTPOBAHUS), MOJyYeHUE U TIpUMEHeHue. 10.1yo:
cocmae, cmpoeHue, uauueckue U  Xumuueckue  ceoucmea  (peaxyuu
2aN02eHUPOBAHUsSL U HUMPOBAHUS), NONYYeHue u npumereHue. TOKCUYHOCTb



apeHoB. ['eHeTMuYeckas CBs3b MEXIYy YIVIEBOJOPOAAMH, NPUHAICKAIMUMHA K
Pa3IMYHBIM KJIACCAM.

[IpupogHbple HMCTOYHUKH YIVIEBOXOPOAOB. IIpupomHblii ra3 W IOIyTHBIE
HedTsaHbie Ta3pl. Hedth um e€ mpoucxoxnenue. CrocoObl nepepaboTku HeDTH:
NEPErOHKA, KPEKUHI (TEPMUYECKUN, KATATUTUYECKUW), Tupoau3. IIpomyKTel
nepepaboTku He()TH, UX MPUMEHEHNE B MIPOMBIIIJIEHHOCTH U B ObITy. KameHHBbIN
yroJib U IPOAYKTHI €0 MepepadOTKHU.

OKCIEpUMEHTAIBHBIE METOAbl HM3YYEHHsI BELIECTB M MUX IPEBPALLCHUM:
O3HAKOMJIEHME C oOpa3lamMu IUIacTMacC, KaydyKOB M PE3UHBI, KOJUIEKLIHH
«Hedpte» u  «Yromp», MoIEIHpOBAHUE  MOJIEKYJ  YIJIEBOJAOPOAOB U
raJlOr€HONPOU3BOIHBIX, ITPOBEICHNE NPAKTUYECKON PabOThI: MOJyYEHNUE ITHIIEHA
Y U3Y4YECHHE €T0 CBOMCTB.

Pacuérnblie 3anaun.

Bbluncienyss 1Mo YpaBHEHHMIO XHWMHUYECKOM peakuuu (Macchl, O00BEMA,
KOJIMYECTBA MCXOJHOI0 BEUIECTBA WIM NPOAYKTA PEAaKUUU 10 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJIHOTO M3 UCXOJHBIX BEUIECTB WK NPOAYKTOB PEAKIIUH).

Kucnopoacoaepxaiue opranuyeckmue CoOeUHEHUS

[IpenenpHple OQHOATOMHBIE CHHUPTHL. METaHON MW OJTAaHOJN: CTPOCHHE,
bu3nueckue M XHUMHYECKHME CBOMCTBA (peakUWd C AaKTUBHBIMU METaJlJIaMH,
rajJlor€éHOBOJIOPO/IaMHU, TOpEHHE), MpUMEHEHHe. BoaopoaHble CBsI3U MEXIY
MOJIEKYJIaMU CIIUPTOB. JlelicTBHE METaHOIa U ATAHOJIA HA OPraHU3M YEJIOBEKA.

MHoroaroMHsle  CIMPTHL. OJTWICHIJMKOJIb W  TIIMIEPHH: CTPOCHHE,
du3nueckue W XUMHUYECKHE CBOWCTBA (B3aMMOJEHCTBHE CO ULIEJIOYHBIMU
MeTaJUlaMH, KaueCTBEHHas peaklys Ha MHOIOaTOMHbIE cnupThl). [leficTBue Ha
opraHusM 4yenoseka. [I[pumenenne rmuuepuHa v TUICHIJIMKOIIS.

deHom: CTpOCHHE MOJEKYJIbl, (U3WYSCKHE W XHMHYECKHE CBOMCTBA.
Tokcuunocth penona. [Ipumenenue denouna.

Anpnerupl U Kemowuwvl. DopManmpaerun, aneTanbACTHHI:  CTPOECHUE,
¢uznyeckue U XMMHUYECKHE CBOMICTBa (peaklMM OKHCIEHUS U BOCCTAHOBJICHUS,
KAuECTBEHHbIE PEAKLIMN ), IOJYyYEHUE U IPUMEHEHUE.

ONHOOCHOBHBIE TIpelieibHbIE KapOOHOBBIE KHUCIOTHl. MypaBbUHas U
YKCYCHasi KMCIIOTBL: CTpPO€HHE, (PU3NYECKHEe U XUMHUYECKHUE CBOWCTBA (CBOMCTBA,
oOuue AJid Kiacca KUCIOT, peakuus dTepupuKaIium), MoIyyeHue U MpUMEHEHUE.
CreapuHOBasi U OJEMHOBas KUCJIOThl KakK MPEIACTABUTENIN BBICIIUX KapOOHOBBIX
KHUCITIOT. Mbljla KaK COJIM BBICIIMX KAPOOHOBBIX KUCIIOT, X MOIOIEE ACHCTBUE.

CnoxxHble 3(QUpbl KaK MPOU3BOJHBIE KapOOHOBBIX KHUCIOT. ['uuponus
cinoxHbIX 3¢upoB. XKupsl. 'naponus xupos. [Ipumenenue xxupoB. buonorunueckas

POJIb )KUPOB.



VYrneBonpl: coctaB, kjaccuuUKaluUs ~ yrieBojoB  (MOHO-, JU- U
nosiucaxapubl). ['Ioko3a — npocTeiuii MoHOcaxapu/l: 0COOEHHOCTU CTPOEHUS
MOJIEKYJIbI, (U3MYECKHEe W XUMHUYECKHE CBOICTBAa (B3aMMOJICUCTBHE C
ruapokcuaom Meau(ll), okmcieHne amMMUavYHBIM pacTBOpoM okchma cepeopa(l),
BOCCTAaHOBJICHHE, OpPOKEHHE TJIIOKO3bl), HAXOXKIEHUE B IPHUPOJIE, NMPUMEHEHUE,
ounonornyeckas poiib. @otocunres. pykTo3a Kak U30MeP IITHOKO3BI.

Kpaxman u memnono3a Kak npupojHbie nonumepbl. CTpoeHue kpaxmana U
Heunono3bl. PU3MYECKWEe W XHMHYECKHE CBOMCTBAa Kpaxmajia (THAPOJIH3,
KAueCTBEHHAs PEAKIUs C HOJIOM).

OKCIIEpUMEHTAIbHBIE METOJbl H3YUYCHHsI BEIIECTB M HUX MPEBpalllCHUMN:
MpOBE/ICHHE, HAOJIOJICHHE W OIMHCAHHME JEMOHCTPALIMOHHBIX OIBITOB: TOPEHHE
CIIUPTOB, KauYe€CTBEHHBIC PEAKIIMH OJHOATOMHBIX CIUPTOB (OKUCIEHUE HTaHOJIa
okcusioM Mmenu(ll)), MHOroaToMHBIX CHUPTOB (B3aUMOACHCTBHUE TJIUIEPUHA C
rugpokcuom meau(ll)), anpaeruioB (OKMCIEHHE aMMUAYHBIM PaCTBOPOM OKCHJIA
cepedpa(l) u runpoxcumom wmenu(ll), B3aumMopeicTBHE Kpaxmalia C HOJIOM),
MIPOBE/ICHHUE MPAKTUUECKON PabOThI: CBOMCTBA pacTBOpPa YKCYCHOM KUCIIOTHI.

Pacuérnbie 3agaun.

Bbluncienuss 1Mo YpaBHEHHMIO XHWMHUYECKOM peakuuu (Macchl, O0O0BEMA,
KOJIMYECTBA MCXOJIHOTO BEIIECTBA MJIM MPOJYKTa PEAKIMU MO MU3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 MCXOJIHBIX BEIIECTB WM MPOYKTOB PEAKIIUH).

A3oTcozeprkalue OpraHu4ecKue COeIMHEHHUS.

AMMWHOKHUCIIOTHI Kak aM(OTEpHbIE OpraHuuecKkrue coeAuHeHus. Du3ndeckue
U XMMHYECKHE CBOMCTBA aMHUHOKHCIIOT (Ha mpuMmepe riuiuHa). buonorudeckoe
3HAYeHUE aMUHOKUCIOT. [lenTunl.

benkn kak NpUpPOAHBIE BBICOKOMOJIEKYJIIpHbIE coeauHeHus. [lepBuunas,
BTOpPUYHA M TPETHUYHAs CTPYKTypa OenkoB. XMMHYECKHE CBOWCTBA OECJIKOB:
TUIPOJIN3, IEHATYpALMs], KAYECTBEHHbIE PEAKIIMHU HA OEJIKU.

DKCNEpUMEHTAIbHbIE METOJbI M3YyYECHHUS BEIIECTB W MX IPEBpaICHUN:
HaOJIOZICHUE U OMKCAHUE JIEMOHCTPAIIMOHHBIX OMBITOB: JAeHATypalus OSIKOB Mpu
HarpeBaHUM, [IBETHBIC PEAKIIUU OEITKOB.

BricokoMoJIeKyJISIPHBbIE COeINHEHNS

OCHOBHBIC TOHSTUS XMMUU BBICOKOMOJICKYJIIPHBIX COEAMHEHUN: MOHOMeEp,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPU3ALUU, CPEIHASI MOJIEKYJIsIpHas
Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJICKYJISIPHBIX COEAUHEHUM —
MOJIMMEPU3ALMS U TTOJIMKOHEHCALIHSL.

OKCIEepUMEHTAIbHBIE METOJIbI M3Yy4YEeHHUs BEHIECTB W HMX IPEBpallCHUN:
O3HAaKOMJIEHUE C 00pa3liaMH MPUPOJHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,
Kay4yKOB.

MexnpeaMeTHbIe CBA3H.



Peanuzanust MexXnpenMeTHbIX CBsI3el MPU U3YYEHUU OPTaHUYECKON XMMHU B
10 kxjacce oCyIIECTBISIETCA uepe3 MCIOJIb30BaHME Kak OOIIUX €CTEeCTBEHHO-
HAYYHBIX MOHATUH, TaK U MOHATHUH, SBISIONIMXCS CUCTEMHBIMH ISl OTAEIBHBIX
IPEIMETOB €CTECTBEHHO-HAYUYHOTO IHKIIA.

OO1ue ecTecTBEHHO-HAYYHBIE TIOHATHUSA: SIBJICHHUE, HAYYHBIA (PaKT, THIIOTE3A,
3aKOH, TEOpHs, aHANW3, CUHTE3, Kiaccuukanus, MepruoJUIHOCTh, HAOMIOICHHUE,
U3MEpEeHue, SKCIIEPUMEHT, MOJICIIUPOBAHUE.

duszuka: wmaTepusi, DSHEprus, Macca, aroM, OJJIEKTPOH, MOJIEKYIa,
SHEPreTUYECKUI ypOBEHb, BEIIECTBO, TElIO, OOBEM, arperaTHoe COCTOSHUE
BEIIEeCTBa, (PU3NMUECKUE BETUUUHBI U SMHUIIBI X U3MEPEHHUSL.

buonorus: kierka, opranu3M, Ouocdepa, oOMEH BEIIECTB B OpPraHU3ME,
¢doTrocuHTEe3, OMOJIOTMYECKH AaKTHBHbBIE BellecTBa (OENKH, YIIeBOABI, JKHUPHI,
(epMEHTHI).

['eorpadusi: MuHEpabl, TOPHBIE TTOPOJIbI, TIOJE3HBIE HUCKOMAaeMble, TOIUIHBO,
PECYpPCBHI.

TexHoyorus: MNHUIIEBbIE MPOAYKThl, OCHOBBI PAlMOHAIBHOIO IHTAHUS,
MOIOIINE CPEJCTBA, JIEKAPCTBEHHBIE U KOCMETUYECKHUE MpenapaThl, MaTepuaibl U3
UCKYCCTBEHHBIX U CHHTETHYECKUX BOJIOKOH.

11 KIIACC

OBIIASA U HEOPTAHUYECKASA XUMUSA

Teopernueckne 0CHOBbI XUMUH

XUMUYECKUM dJeMeHT. AToM. Sapo aroma, H30TONBL. JIEKTPOHHAS
000J1049Ka. DHEPreTHUECKUE YPOBHHM, MOAYPOBHU. ATOMHBIC opOuTamu, S-, p-, d-
aneMeHThl. OCOOEHHOCTH pachlpe/esieHusl 3JIEKTPOHOB MO0 OpOUTAIIM B aTomax
AJIIEMEHTOB MEPBbIX YETHIPEX NEPHOJOB. INEKTPOHHASI KOHPUTYpaLUsi aTOMOB.

[lepnognueckuil 3akoH U Ilepuoanyeckas cucreMa XUMHAYECKUX JJIEMEHTOB
. . MenneneeBa. CBsi3b NepuoanyecKoro 3akoHa u llepmoamyeckoil cuctemsl
xuMmudeckux sneMeHToB Jl. M. MeHnneneeBa ¢ COBpEMEHHOW TEOPUEH CTPOCHUSA
aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHUS CBOMCTB XUMHUYECKHX OJJIEMEHTOB H
o0pa3yeMbIX MMM TPOCTBIX MU CIIOKHBIX BEIIECTB IO TPYIIaM M MEPUOJIAM.
3Ha4YeHue MEPUOANYECKOrO 3aKOHA B PA3BUTHH HAYKHU.

Ctpoenue BemiecTBa. XHUMHYECKash CBs3b. BHABI XHMHYECKON CBS3U
(KOBaJICHTHasi HEMOJISIpHAs W TOJISIpHAsl, MOHHAs, MeTajuindeckas). MexaHu3Mbl
oOpa3oBaHUsI KOBAJICEHTHOM XWMHUYECKOW CBS3M (OOMEHHBIM U JIOHOPHO-
akuentopHsiil). BomopoaHas cBs3b. BalleHTHOCTh. DNEKTPOOTPULIATETLHOCTD.
Crenenb okucieHus. FIOHbI: KATHOHBI U AaHUOHBI.



BemectBa MOJEKYJSIPHOTO M HEMOJIEKYJSIDHOTO  CTPOEHUA.  3aKOH
IIOCTOSIHCTBA COCTaBa BEIECTBA. THIBI KPUCTAIUIMYECKUX PEIIETOK. 3aBUCUMOCTh
CBOMCTBA BEILIECTB OT TUIIA KPUCTAINYECKON PEIETKH.

[lonaTne O nucnepcHbIX cucreMax. VICTMHHBIE M KOJUIOWIHBIE PACTBOPHI.
MaccoBas 10J11 BEECTBA B paCTBOPE.

Knaccudukanus HEOPraHUYECKUX COCIMHECHHM. Homenkiatypa
HEOPTraHWYECKUX BEUIECTB. ['eHeTudeckas CBsI3b HEOPraHWYECKHUX BELIECTB,
MIPUHAJIEKANIUX K PA3JIMYHBIM KJIaCCaM.

Xumnyeckass —peakuus. Krnaccupukanus  XUMHUECKMX — peaknuid B
HEOPTraHWYECKON M OPraHMYeCKOM XHMHH. 3aKOH COXPAHEHHsI MAacChl BELIECTB,
3aKOH COXPAHEHMsI U IIPEBPALICHUS DHEPTUU IIPU XUMUYECKUX PEAKLIUAX.

CkopocTh peakuuu, €€ 3aBUCUMOCTh OT Pa3inUuHbIX (pakTopoB. OOpaTHMble
peakiuu. XUMHYECKOE paBHOBecre. DaKTOpbl, BIMSIOMIAE HA COCTOSHUE
xuMu4deckoro pasHosecus. [Ipunnnn Jle [latense.

OnexTponutryeckas auccouuanus. CuiabHble U cinalble 31eKTponuThl. Cpena
BOJIHBIX PACTBOPOB BEILECTB: KUCJasA, HEUTpaIbHas, EJI0YHAs.

OKHCIINTETbHO-BOCCTAHOBUTEIILHBIE PEAKIIMH.

OKCIIEpUMEHTAIBHBIE METOJBl H3YyYEHHUS BELIECTB W MX NPEBPALICHUN:
neMoHcTpauus Tadiun «llepuonnueckas cucreMa XuMuueckux 3neMeHToB [l U.
MenneneeBay, M3ydeHHE MOJeENeH KPUCTAIUIMUECKUX PEIIETOK, HaONIOJEHHUE U
OINKCaHUE JEMOHCTPALIMOHHBIX U JJAOOPATOPHBIX OMBITOB (Pa3jiokeHUE NepoKCUIa
BOJOPOJIa B MPUCYTCTBUU KaTaJau3aToOpa, ONPEIEICHUE CPENbl PACTBOPOB BELIECTB
C TMOMONIbI0 YHHMBEPCAIBHOIO HWHIUKATOPA, pEaKUMH HOHHOrO OOMEHa),
MIPOBEICHUE NMPAKTUYECKON paboThl «BiausHue pa3inyHbIX (PAKTOPOB HA CKOPOCTh
XAMHUYECKON pEAKIUM».

Pacuérnble 3anaun.

Pacuérel 10 ypaBHEHMSM XUMHYECKMX pEaKUUMid, B TOM YHCIE
TEPMOXUMHYECKUE PACUETBI, PACUYETHI C HMCIIOJIB30BAHUEM IIOHATHS «MacCOBas
JIOJIs BEILLIECTBAY.

Heoprannuyeckasi xumus

Hemerannel. Ilomoxkenne HemetaiuioB B Ilepuoamueckon  cucreme
xumuueckux sneMeHtoB [[. M. MenneneeBa U 0COOCHHOCTH CTPOEHHUS aTOMOB.
®du3nyeckre CBOICTBA HEMETAJUIOB. AJUIOTPOINHUS HEMETAUIOB (Ha MpuUMepe
KHCIIOpoJa, cephl, pochopa u yriepomaa).

XUMHUYECKHE CBOMCTBA BAa)KHEHIIMX HEMETAUIOB (rajoreHOB, CEphl, a30Ta,
docdhopa, yrimepoma U KpeMHHMs)) M MX  COCOUHEHUUA  (OKCHIOB,
KHCIIOPOJCOIEpPKAIINUX KUCIOT, BOJOPOAHBIX COCTUHEHUN).

IIprumeHeHne BaXXKHEUIINX HEMETAJUIOB U UX COCAUHEHUM.



Merambl. [lonoxenne meraioB B [lepuonnyeckor cucTteMe XHMHUYECKUX
anemenToB JI. V1. MenneneeBa. OCOOCHHOCTH CTPOCHUS AJIEKTPOHHBIX 000JOYEK
aToMoB MeTajioB. O0mue ¢gusndeckue cBoiicTBa MeTaiioB. CIUiaBbl METaJIOB.
DNEeKTPOXUMHUUYECKUI psAJl HAIPSHKEHUI METAILIOB.

XUMUYECKHE CBOMCTBA BAXXHEUIIMX METAJUIOB (HATPUM, Kaliuil, KaJbIUH,
MarHuu, alfOMUHUN, IIUHK, XPOM, KeJI€30, MEJIb) U UX COCTMHEHUH.

OO6mue crmocoObl MOJy4YeHUs MeTauioB. IIpuMeHeHne MeTallioB B OBITY U
TEXHHUKE.

OKCIIEpUMEHTAJIbHBIE METOJbl H3YyYEHHUS BEHIECTB W MX IPEBpallCHUN:
U3y4YCHUE KOJUIEKINH «MeTaulbl M CIUIaBbl», 0OpPa3I[OB HEMETAJLIOB, PEIICHUE
AKCTIIEPUMEHTAJBHBIX 3a/1a4, HAONIOJCHHWE M OIHCAHHWE JIEMOHCTPAIlMOHHBIX U
Ja00paTOPHBIX OMBITOB (B3aMMOJCHCTBHE THIPOKCHA ATIOMHHHUS C pacTBOpaMu
KHUCJIOT U LIEJI0UeH, KAYECTBEHHBIC PEAKIIMU Ha KATUOHBI METAJIIOB).

Pacuétnbie 3ana4u.

Pacuérpl mMaccel BeliecTBa WM 00BbEMA ra3oB IO M3BECTHOMY KOJMYECTBY
BEIIIECTBA, Macce WIM O0BEMY OJHOTO W3 YYaCTBYIOIIMX B PEAKIIMU BEIIECTB,
pacuéthl Macchl (00BbEMA, KOTMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIMH, €CIIA OTHO
13 BEILIECTB UMEECT MPUMECH.

XuMHUSI U )KM3Hb

Ponp xuMum B oOecrieyeHUHM 3KOJOTHYECKOM, SHEPreTHUYECKON U IHILECBOM
0€30MacHOCTH, Pa3BUTUM MEAUIMHBL. [loHATHE O HAyYHBIX METOJaX ITO3HAHMS
BEIIECTB U XUMUYECKUX PEAKLIHH.

[IpencraBnennss 00 OOMMX HAYYHBIX MPUHIUIAX  TPOMBIILICHHOTO
MOJyYECHUS Ba)KHEHIINX BEIIECTB.

YenoBek B MHUPE BEUIECTB W MAaTEPHUATIOB: BAKHEUIINE CTPOUTEIIHHBIC
MaTepuaiabl, KOHCTPYKIIMOHHBIE MAaTEpUAJIbl, KpPAaCKH, CTEKJIO, KEpaMHuKa,
MaTepuasbl JJs 3JIEKTPOHUKH, HAHOMATECPUAIbl, OPTAHUYECKUE U MHUHEPAJbHbBIC
yaoOpeHus.

XuMHusA W 3J0pOBbE YEJIOBEKA: IMpaBWa MCIIOJIb30BaHUSA JIEKAPCTBEHHBIX
mpernapaToB, MpaBuia OE30MaCHOTO WCIIOIb30BaHUS MpenapaToB OBITOBOM XMMHUU
B ITIOBCEIHEBHOM JKU3HH.

MexnpenMeTHbIE CBSI3H.

Peanuzanmst  MeXNpeAMETHBIX CBA3€H MNpU  HW3YyYEHUHM oOmed
HEOpraHnveckor xuMuu B 11 Kilacce ocylIeCTBISIETCS Yepe3 UCIOIb30BaHUE Kak
OOIMX EeCTECTBEHHO-HAYYHBIX TIOHATHH, TaK W TOHATUN, SIBISIONIAXCS
CHUCTEMHBIMHM JIJISI OT/ACJIBHBIX TPEAMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OOmue ecTeCTBEHHO-HAYUYHbIE MOHATHUS: HAay4YHBIM (pakT, Tumores3a, 3aKoH,
TEOpHs, aHalu3, CHUHTE3, Kiaccuukaius, TMEepUOJUIHOCTh, HAOJIIOJCHUE,
AKCIIEPUMEHT, MOJICJIUPOBAHUE, U3MEPEHUE, SIBIICHUE.



dusnka: marepusi, SHEPTUsl, Macca, aToM, JIEKTPOH, IPOTOH, HEUTPOH, HOH,
M30TOII, PAJHOAKTHBHOCTh, MOJICKYJIa, JHEPTETUIECKUN YPOBEHbB, BEIIECTBO, TEJO,
00BEM, arperaTHoe COCTOSHHE BEIIeCTBa, (PM3MYECKUE BEIMYMHBI U CIUHHIIBI HX
U3MEpPEHUsi, CKOPOCTb.

buonorusi: kinerka, oOpraHu3M, OJKOcHCTeMa, Ouocdepa, Makpo- H
MHKPO3JIEMEHTHI, BATAMUHBI, 0OOMEH BEIIECTB B OPTaHU3ME.

[eorpadusi: MUHEpaNbl, TOPHBIC MOPOIbI, TTOJIE3HBIE UCKOMIAEMBbIE, TOIUIUBO,
pecypchl.

TexHONOTHSI: XUMUYECKasi MPOMBIIUIEHHOCTh, METAJUTypIHs, MMPOU3BOICTBO
CTPOUTENIBHBIX MAaTEPUAIOB, CEIbCKOXO3SIWCTBEHHOE IPOU3BOJICTBO, MHINEBAs
IPOMBINUICHHOCTh,  (papMaleBTHYECKass  IPOMBIIUICHHOCTh,  MPOU3BOJCTBO
KOCMETHYECKHX TIPEraparoB, MPOHU3BOACTBO KOHCTPYKIIMOHHBIX MAaTEpHANIOB,
AIIEKTPOHHASI TPOMBIIUIECHHOCTh, HAHOTEXHOJIOTHH.



I[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHM A [TPOI'PAMMBI 110 XUMHWN
HA BA30BOM YPOBHE CPEJIHEI'O OBIIIEI'O ObPA3OBAHUNA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBiauBaeT TpeOOBaHUS K pe3ylbTaTaM OCBOCHUS
OOyYarOMIMMHUCSL TPOTPaMM  CpeaHero oOmero o0pa3oBaHus (JUIYHOCTHBIM,
METamnpeIMETHBIM H  TpeaMeTHbIM). HaydHo-meTomuveckol OCHOBOM  AJis
pa3paboTKU IJIAHUPYEMBIX PE3yJIbTaTOB OCBOCHHUS MPOrpPaMM CPEIHEro OOIIero
00pa30BaHUs SIBISIETCS] CUCTEMHO-/IEATEIbHOCTHBIN MOAXO.

B cooTBeTcTBUM € CHCTEMHO-ACSITEIBHOCTHBIM TOJXOJAOM B CTPYKTYpE
JUYHOCTHBIX PE3YJIbTaTOB OCBOEHUS NpeaMeTa «XHUMHUsS» Ha YPOBHE CPEIHEro
o011ero 00pa3oBaHus BbIIEICHBI CIEIYIOIINE COCTABISIOLIUE:

OCO3HAHHUE OOYYAIONTUMHUCS POCCHHCKONW TIpakTaHCKOW MJICHTHYHOCTH —
TOTOBHOCTHU K CAMOPa3BUTHIO, CAMOCTOSITENIbBHOCTH U CaMOOIIPEIETICHUIO;

HAJIMYUE MOTUBAIIUU K O0yUCHHUIO;

I[EJICHAIIPABICHHOE Pa3BUTHE BHYTPCHHHUX yOEXKICHUN JTHYHOCTH HAa OCHOBE
KITFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPAJAUIIMI 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh U CIIOCOOHOCTHh OOYyYaroluXcs PYyKOBOJCTBOBAaTbCS B CBOEH
JESITEIbHOCTH I[€HHOCTHO-CMBICIIOBBIMA YCTAaHOBKAMH, MPHUCYIIUMH I[€I0CTHON
CUCTEME XUMHUYECKOTO 00pa30BaHUs;

HAJIMYUE TMPABOCO3HAHUS SKOJIOTHUECKON KyJIbTYPBl U CIIOCOOHOCTH CTaBUTH
1EIN U CTPOUTH KU3HEHHBIC IJIAHBI.

JIM4HOCTHBIE pe3yJabTaThl OCBOCHHUS TMpeaMeTa «XHUMHS» JTOCTHTAIOTCS B
eIMHCTBE Y4YeOHOM W BOCHUTATEIBHOW [EATEIHHOCTH B COOTBETCTBHH C
T'YMaHUCTHYECKUMHU, COIMMOKYIbTYPHBIMH, TYXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMU
U WJeaJlaMd POCCHMCKOro Tpa)kIaHCKOIO OOIIEeCTBA, MPUHSATBIMU B OOILECTBE
HOpMAMM U  TpaBWIAMH  TIOBEJEHHUS,  CIOCOOCTBYIOIIMMHU  MpoIeccam
CaMOTIO3HAHUS, CaMOpPa3BUTHUS U HPABCTBEHHOTO CTAHOBJICHHUS] JIMYHOCTH
00y4Jarommxcs.

JIMYHOCTHBIE pe3yNbTaThl OCBOCHHS TMpeaAMeTa «XHUMHS» OTPaKaroT
c(OpPMHUPOBAHHOCTh OITBITA TO3HABATEIHLHON M TMPAKTHUYECKOW JEATEeIHbHOCTH
oOyyaroluxcs Mo peajiv3aluy NPUHATHIX B OOLIECTBE LIEHHOCTEN, B TOM YHCIIE B
YJaCTH:

1) rpasKaaHCKOro BOCIMTAHUA:

OCO3HaHUs 00YJArOIIMMHUCS CBOUX KOHCTHTYIIMOHHBIX MPaB U 00sI3aHHOCTEH,
YBAXEHUS K 3aKOHY U MPABOMOPAJIKY;

MPEACTABIICHUS] O COLMAIBHBIX HOpPMax U TpaBUjaX MEKINYHOCTHBIX
OTHOIIICHUH B KOJIJICKTUBE;



TOTOBHOCTM K COBMECTHOW TBOPYECKOW [EATEIBHOCTH IPU CO3JIaHHUU
y4€OHBIX MPOEKTOB, PEIICHUN y4eOHBIX M MO3HABATENIbHBIX 3a/1a4, BBITIOJHEHUU
XUMUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHUMAaTh M MPUHUMATh MOTHBBI, HAMEpPEHHUs, JIOTUKY U
apTyMEHTHI IPYTUX IPU aHAIHU3E PAa3IUYHBIX BUJIOB YIEOHOH 1EATEIHHOCTH;

2) IAaTPUOTHYECKOT0 BOCITUTAHHUSA

LIEHHOCTHOTO OTHOWICHUSI K HCTOPUYECKOMY M HAyYHOMY HACIEIUIO
OTE€UYECTBEHHOMN XUMUM;

YBOXEHHUS K TMPOIECCY TBOPUECTBA B OOJACTH TEOPUH U TMPAKTUUECKOTO
NPUMEHEHUSI XUMHH, OCO3HAHHUS TOTO, YTO JOCTH)KEHHSI HAyKH €CTh pe3yibTaT
JUIMTENIbHBIX ~ HAOJIOJEHUN, KPOMOTIMBBIX OSKCIEPUMEHTAIBHBIX  IMOUCKOB,
MTOCTOSTHHOTO TPYa YYEHBIX U MPAKTUKOB;

UHTEpeca M [03HABaTEIbHBIX MOTHUBOB B IMOJYYEHUU M TMOCIEAYIOIIEM
aHanu3e WH(QOpMalUU O MEPEAOBBIX JOCTHIKEHHUSIX COBPEMEHHOM OTEYECTBEHHOM
XUMUU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPaBCTBEHHOI'O CO3HAHMUSI, 3TUYECKOTO NTOBEACHUS;

CIIOCOOHOCTH OIIEHUBATh CUTYallUH, CBA3aHHBIE C XUMUYECKUMHU SBJICHUSIMU,
Y MIPUHUMATh OCO3HAHHBIE PELIEHUS, OPUEHTHPYSICh Ha MOPAJIbHO-HPABCTBEHHbIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHMBATH CBOE IOBEJEHUE M IOCTYIIKM CBOMX TOBApHILEH C
NO3ULMKA HPABCTBEHHBIX M TMPABOBBIX HOPM U OCO3HAHUE MOCIEICTBUM 3TUX
MOCTYIIKOB;

4) popMupoBaHus KYJIbTYPbl 310POBbS:

NOHMMAaHHS LEHHOCTEH 370pOoBOro U 0Oe30macHoro obpas3a JKU3HH,
HEOOXOJIMMOCTA OTBETCTBEHHOTO OTHOIICHHSI K COOCTBEHHOMY (DHU3UYECKOMY U
MICUXUYECKOMY 3/10POBBIO;

coOtoIeHnss TpaBui O€30MacHOro OOpalieHusi C BEUleCTBaMU B OBITY,
ITOBCEHEBHOM KU3HU U B TPYAOBOM JAEATEIBHOCTH,

MOHMMAHUSl LEHHOCTH TPaBUJl HWHJIUBUAYAIBHOTO U  KOJUJIEKTUBHOIO
0€3011acHOr0 MOBEJCHUS B CUTYalUsIX, YIPOXKAIOIIUX 30POBBIO U KU3HHU JIOCH;

OCO3HAHMS TOCIEACTBUNA M HENPUATHS BPEAHBIX MPUBBIYEK (YMOTPEOICHHUS
aJIKOT0JIs, HAPKOTUKOB, KYpEHUS);

S) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHHMKAaTUBHOW  KOMIETEHTHOCTM B  Y4eOHO-HCCIEI0BATEIbCKOM
NEeATEIbHOCTH, OOIIECTBEHHO TMOJE3HOM, TBOPYECKOM W  JPYruxX BHAAX
NEeSTEeIbHOCTH;

YCTAaHOBKM Ha AaKTHUBHOE Yy4yacTUE€ B PEIICHUM MPAKTUYECKUX 3aaad
COLIMAJIBHOM HaIPaBJIEHHOCTH (B paMKax CBOETO KJIACCa, IIKOJIbI);



MHTEpeca K MPAKTUYECKOMY M3YUYEHHUIO MPOGEecCuil pa3IudyHoOro poja, B TOM
YKCJIe Ha OCHOBE MPUMEHEHHUSI MPEIMETHBIX 3HAHUH M0 XUMUU;

YBaXEHUS K TPYNY, JIOASIM TpyJAa U pe3yjbTaTaM TPYJAOBOM JEATEeIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIWBHIYAIBHOW TPACKTOPUHU
oOpa3oBanus, Oymymieli mpodeccun M peanm3arui COOCTBEHHBIX IKU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEM K XMMHH, UHTEPECOB U
noTpeOHOCTEH 00111eCTBa;

6) 3K0J10rM4ecKOr0 BOCIIUTAHUSI:

DKOJIOTHYECKH TIeJIECOOOPA3HOTO OTHOIIEHUS K TPUPOJC, KaK HWCTOYHHKY
CYILIECTBOBAHMUS )KU3HU Ha 3€MIIC;

MOHUMAaHUsl TJIOOAIBHOTO XapakKTepa SKOJOTUYECKUX NPOOJIEM, BIUSHUS
HKOHOMHUYECKHUX MPOIIECCOB HA COCTOSTHUE MPUPOJTHON U COLIMAIBHON CPEeJIbl;

OCO3HaHUSI HEOOXOJAMMOCTH HCIOJIb30BAHUS JIOCTHXKCHHH XUMHUHU IS
pelIeHrs BOMPOCOB PAIlMOHATILHOTO MPUPOAONOIB30BAHNUS;

AKTUBHOTO HENPUATHUS JICUCTBUW, NPUHOCIIIMX BpEl OKpYKAIOUIEH
IPUPOTHON cpeie, YMEHHsI MPOTHO3UPOBATH HEOJATONPUSATHBIE IKOJIOTHYECKUE
MOCJIEACTBUS MPEINPUHUMAEMBIX JCHUCTBUN U MPEIOTBPAILATh UX;

HaJIMYUsl PaA3BUTOrO 3KOJIOTUYECKOTO MBIIIICHUS, YKOJIOTUUECKON KYJIbTYPHI,
OTbITa NEATEeIbHOCTH AKOJIOTUYECKOMN HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBaTbCS MMM B IO3HABATEJIbHOW, KOMMYHHKATHUBHON M COLUAIBHON
MPaKTUKE, CIOCOOHOCTH M yMEHHUSA AaKTHUBHO MPOTUBOCTOSATH UACOJIOTUHU
xemogoOuu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHMSL:

c(hOpPMUPOBAHHOCTA MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAYKU U OOIIIECTBEHHON MTPAKTUKH;

MOHUMAHUsl CHeNU(PUKA XUMHUM KaK HayKd, OCO3HaHUS €€ poJiid B
GbopMUPOBAHUM PAIMOHATIBLHOIO HAYYHOTO MBbIIIJIECHUS, CO3JaHUU IEJIOCTHOTO
MpeCTaBICHUs] 00 OKpYKalollleM MHUPE KaK O €IWHCTBE MPUPOJbI M YEJIOBEKA, B
MO3HAHWW TPUPOJIHBIX 3aKOHOMEPHOCTEH W pelIeHUU MpoOJeM COXpaHCHUS
MPUPOIHOTO PAaBHOBECHS,

yOeXKIEHHOCTH B 0COOOM 3HAYMMOCTH XHUMHUHM JJIi  COBPEMEHHOMU
HMBWIM3ALMK: B €€ TYMaHUCTUYECKOW HAMpaBICHHOCTH W BaXXHOM poOJd B
CO3JaHUU HOBOM 0a3bl MaTepUaIbHOU KYJIBTYphI, PEIICHUH I100aIbHBIX TpoOsieM
YCTOMUYHUBOTO PA3BUTHS YEJIOBEYECTBA — CHIPHEBOM, SHEPTETUUYECKOW, MUILIEBON U
HKOJIOTUYECKON OE€30MacHOCTH, B PA3BUTHH MEIUIIUHBI, OOCCIECYCHUH YCIOBUN
YCHEUIHOTO TpyAa M DKOJOTMYECKH KOMMOPTHON KHU3HM KXKIOro YjieHa
00IIIeCTBA;

€CTEeCTBEHHO-HAYYHOW TIpPaMOTHOCTH: TIIOHMMAaHUS CYIIHOCTH METOJIOB
MO3HAHUS, WCIIOB3YEMBbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJIb30BATh



NOJy4daeMble 3HaHUS JUIsl aHAIM3a U OOBSCHEHMS SIBJICHUN OKPYIKAIOIIEro MHUpa U
NPOUCXOAIINX B HEM U3MEHEHUH, YMEHHUs JieNlaTh 000CHOBAHHBIE 3aKJIIOYCHHS Ha
OCHOBE HayuyHBIX (DaKTOB M HMEIOIIMXCA JaHHBIX C LENbI0 IOJTy4eHUs
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOATEIBHO HCIOJIb30BaTh XUMHYECKHE 3HAHHS AJis
peleHus mpoGieM B peabHbIX KU3HEHHBIX CUTYaIUsX;

MHTEpeca K MO3HAHUIO U HUCCIIEI0BATEIbCKON IS TEIbHOCTH;

TOTOBHOCTHU M  CIOCOOHOCTM K  HEMpEephIBHOMY  OOpa3oBaHUIO U
caM000pa30BaHUIO, K AaKTUBHOMY IIOJyYEHHIO HOBBIX 3HAHMA 1O XHMHH B
COOTBETCTBHUH C KU3HEHHBIMU MOTPEOHOCTSIMU;

UHTEpeca K 0OCOOEHHOCTSIM TpyJa B Pa3IUYHBIX cepax mpodeccuoHanbHOMI

NEATEIIBHOCTH.
METAIIPEJMETHBIE PE3YJIBTATBI

MertanpeaMeTHbIe Pe3yJIbTaThl OCBOCHUSI YU€OHOIrO TMpeaMeTa «XUMHUs» Ha
YPOBHE CpEHET0 00111ero 00pa3oBaHUs BKIIOYAIOT:

3HAQYMMBbIE  JUIS (bopMHpPOBaHHUS  MHPOBO33PEHUS oOyJaroumxcs
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOIIEHAyYHbIE MOHATHUS, OTpAXKAIOLIUe
LEJIOCTHOCTh HAy4YHON KapTHHBI MHUpa M CHEUU(PHUKY METOJOB TMO3HAHUS,
UCIOJIb3YEMBIX B €CTECTBEHHBIX HayKaxX (MaTepusi, BEIIECTBO, SHEPIUsl, SIBICHUE,
IpOLECC, CUCTEMA, HAYYHBIH (DAKT, MPUHIUI, TUIIOTE3a, 3AKOHOMEPHOCTh, 3aKOH,
TeopHsl, UcCIeA0BaHUe, HAOIIOEHUE, U3MEPEHUE, SIKCIIEPUMEHT U JIPYTHUE);

YHUBEpCalbHbIe Y4eOHbIE NEWCTBHS (MO3HABaTEIbHbIE, KOMMYHHKATUBHBIE,

pEryJIATUBHBIE), o0ecreunBaroIIne dbopmupoBanue byHKIIMOHATBHON
T'PaMOTHOCTH M COIIMAILHOW KOMITETEHITUN 00YYarOIIIXCs;
CIIOCOOHOCTD oOy4Jaronmxcs UCII0JIb30BaTh OCBOCHHBIC

MEXIUCIUIUIMHAPHBIC, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEpPCAIbHBIC y4eOHbIC
JICUCTBHS B MIO3HABATEIBHON M COLMAJIBHOMN MTPAKTHUKE.

MeranpeagMeTHbIE Pe3yiabTaTbl OTPAXKAIOT OBJIAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TIO3HABATEIbHBIMHA, KOMMYHHKATHBHBIMA W  PETyJATHBHBIMU
JICUCTBUSIMU.

OBJaanenue YHUBEPCAJIbHBIMH Y4eOHbIMU No3HABaTeJIbHBIMH
JelCTBUSIMM:

1) 6a30Bble JJOrMUYecKue JeiicTBHS:

CaMOCTOATENLHO  (opMyJIHpOBaTH W aKTyaJIU3UpOBaTh  MpodJemy,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONpEeAEsATh LENU JESITEIbHOCTH, 3aJaBas MapaMmMeTpbl U KPUTEPUH HX
JIOCTHXKEHUSL, COOTHOCUTD PE3YJIbTAThI AEATEIIBHOCTU C OCTABICHHBIMU LIEJISIMU;

HCIOJIBb30BaTh MPU OCBOCHUM 3HAHWM MPUEMBI JIOTUYECKOTO MBIIMUICHUS —
BBIJICISITh XapAaKTEPHbIE MPU3HAKU MOHSITUN M YCTAHABJIMBATh UX B3aUMOCBS3b,



MCIOJIb30BaTh COOTBETCTBYIOLIUE MOHATHS JJIsl OOBSICHEHUS! OTAEIbHBIX (PAKTOB U
SIBJICHUU

BBHIOMpATh OCHOBAaHUSA M KpUTEpUU [UIS KIAacCU(UKAIMU BEIIECTB H
XAMHUYECKUX PEAKIUN;

YCTaHABJIMBATh MPUYUHHO-CJICACTBEHHBIC CBSI3U MEXIYy H3y4YaeMbIMU
SABJICHUSIMU;

CTPOUTH JIOTMUECKHE pPaCCYXKIeHUsl (UHIYKTUBHbBIC, JEIyKTUBHBIE, IIO
aHAJIOTUM), BBISIBJISATH 3aKOHOMEPHOCTU U TMPOTHUBOPEYHUS B paccMaTPUBAEMBIX
SBJICHUSIX, (DOPMYJIUPOBATH BBIBOJIBI M 3aKITIOUCHUS;

MPUMEHSThH B MPOLIECCE TO3HAHMS, UCTIOIb3YEMbIC B XUMUU CUMBOJINYECKUE
(3HAKOBBIE) MOJIENH, TPEOOPA3OBHIBATH MOJICIIbHBIE IPE/ICTABICHUS — XUMUYECKUN
3HaK (CHMMBOJI) DJJIEMEHTa, XUMHUYecKas (opmysia, YpaBHEHHE XUMHUYECKON
peakiuu — MpU PEIICHUU Y4YEOHBIX IMO3HABATENIBHBIX U MPAKTUYECKUX 3ajad,
MPUMEHSITh Ha3BaHHbBIE MOJEJIbHBIC MPE/ICTABICHUS ISl BBISIBICHUSI XapaKTEPHBIX
MPU3HAKOB U3y4YaE€MbIX BEIIECTB U XUMUUYECKUX PEAKIIHMN.

2) 6a3oBbIe HCCIIeA0BATEIbCKHUE TeiiCTBHS:

BJIaJIETh OCHOBAMHM METOJIOB HAyYHOTO MO3HAHMS BELIECTB U XUMHUYECKHUX
peaKkuu;

dbopMyIHpOBATH LS U 33/1a4U UCCIICIOBAHUS, UCTIOIL30BaTh MTOCTABIICHHbBIC
U CaMOCTOSITETLHO C(OpPMYyIHpPOBAaHHBIE BOIPOCHl B KAauye€CTBE HWHCTPYMEHTA
MO3HAHUSA W OCHOBBI /I (DOPMHUPOBAHMS THUIIOTE3bI 1O MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYXKCHUI;

BJIQJICTh HABBIKAMHU CaMOCTOSTEJIBHOTO TUIAHUPOBAHUS W  IPOBEIACHUSA
YYEHUYECKUX IKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOIOAATh 32 XOJI0M
mpoliiecca, CaMOCTOSITENIBHO MPOTHO3UPOBATh €ro pe3ynibTar, (opMyIupoBaTh
000011IeHUST ¥ BBIBOJIbI OTHOCUTEIHHO IOCTOBEPHOCTH PE3YJIbTATOB UCCIEIOBAHUS,
COCTaBJISITh OOOCHOBAHHBIA OTYET O MPOAEIIaHHON padoTe;

NpuoOpeTaTh OMNBIT YYEHUUECKON HCCIENOBATEIbCKOM W MPOEKTHOM
NESATETbHOCTH, TMPOSBIATH CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSTEIHLHOMY
MOMCKY METOJOB PEIICHUS MPAKTUYECKHX 3a7ay, MPUMEHEHHUIO pa3INYHbIX
METOJ0B MTO3HAHUSI.

3) pabora ¢ uHpopmMaumei:

OPUCHTUPOBATHCA B PA3IUYHBIX HUCTOYHUKAX UWHOOpManuu (Hay4dHO-
MOMyJIsipHAsl JIUTEpaTypa XUMHUYECKOTO COJCpP)KaHMsI, CIPABOYHBIE MOCOOUS,
pecypcbl MHTepHETa), aHamu3upoBaTh WH(DOPMAIMIO PA3IUYHBIX BHIOB U (OpM
MpeCTaBJICHUS], KPUTHYECKHU OIICHUBATh ed JIOCTOBEPHOCTh u
HEMPOTUBOPEYNBOCTD;



bopMyIMpOBaTh 3aMpPOChl U MPUMEHSATH PA3NMUYHbIE METOJbI MPU MOUCKE U
orbope wuHpOpMAIlMU, HEOOXOTUMOM JJIS BBINIOJHEHUS YYEOHBIX 3a1ay
OTpEENEHHOTO TUIIA;

mpUOOpETaTh OIBIT KCIOJIB30BaHUS HH(GOPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHHA U PA3TUIHBIX TIOUCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BBIOMpATh  ONTUMANbHYIO  (OpMYy  MIPEACTABICHHUS
uHpopMaruu (cxemsl, rpadyKu, JUarpaMMbl, TaOJIUIIbI, PUCYHKH U IPYTHE);

WCIIOJIb30BaTh HAYYHBIA S3BIK B KA4eCTBE CpEACTBA Npu paboTe C
XUMUYECKON uHGOpMAIMell: TPUMEHATh MEXKIpeAMeTHbIe ((u3udeckue u
MaTeMaTHYeCKHE) 3HAKU U CUMBOJIBI, (hOpMYIIbI, a00peBUATYpPbI, HOMEHKIATYPY;

UCIIOJIb30BaTh W MpeoOpa3oBbIBATh 3HAKOBO-CHMBOJUYECKHE CpEICTBA
HarJISIHOCTH.

OBjaieHHe YHHBEPCAJIbLHBIMH KOMMYHUKATHBHBIMH JeHCTBUSIMMU:

3aJ1aBaTh BOIMPOCHI MO CYIIECTBY OOCYKIaeMOW TEMBI B XOJ€ JUAJIOTa W/WIH
JUCKYCCUHW,  BBICKa3blBaThb  HACH, (OPMYJIUPOBATH CBOM  MPEIJIOKEHUS
OTHOCHUTEJIHHO BBITTOJIHEHHS MPE/TIOKEHHOM 3a/1a4H;

BBICTYNIATh C MpE3CHTAIMEN pe3yIbTaTOB IMO3HABATEIBHOU JIESITEIBHOCTH,
MOJIYYCHHBIX CAMOCTOSATEILHO MJIM COBMECTHO CO CBEPCTHHKAMH TIPH BBIMIOJTHEHUHT
XUMHUYECKOTO IKCIIEPUMEHTA, MPAKTHIECKOW pabOTHI MO MCCIICTOBAHUIO CBOWCTB
M3y4aeMbIX BEIECTB, pealn3alid y4eOHOro MpoeKkTa u (HopMyJIupoBaTh BHIBOJIbBI
M0 pe3yJibTaTaM MPOBEAEHHBIX HCCIEAOBAHMM MyTEM COTJIACOBAHUS TO3UIUN B
X0J1€ 00CYX/IeHUSI 1 0OMEHAa MHEHUSIMU.

OBj1aieHHe YHHBEPCAJIbLHBIMH PEryJISITHBHBIMHU JeHCTBUSIMMU:

CaMOCTOSITENIFHO TUIAHUPOBATh M OCYIIECTBISTH CBOIO MO3HABATEIBHYIO
NeATEeIbHOCTh, OmNpenesisis e€ ILenu W 3aJadyd, KOHTPOJIMPOBAaTH U IO Mepe
HEOOXOJIMMOCTH KOPPEKTHPOBATh TpejlaraéMblii aJrOPUTM JCUCTBUN  TpHU
BBITIOJTHEHUU Y4YEOHBIX U HCCIEIOBATEIIbCKUX 3ajad, BbIOMpaTh HauboJsiee
3¢ dexTUBHBIN crnoco0 HMX pemeHuss ¢ y4€TOM TOJyYEeHHs HOBBIX 3HAHUU O
BEII[ECTBAX U XUMHUYECKUX PEAKIIMSIX;

OCYIIECTBJISITh CAMOKOHTPOJIb CBOEH JIEATEILHOCTH Ha OCHOBE CaMOaHalM3a
¥ CAaMOOIICHKH.

HPEIMETHBIE PE3YJIbTATDBI

10 KVIACC

[IpenmeTHble pe3ynbTaTbl OCBOCHMSI Kypca «OpraHuyeckas XuMHS»
OTpaXKaroT:

c(hOpMUPOBAHHOCTh  NPEACTABICHUM O XUMHUYECKOM  COCTaBJISIIOIIEH
€CTECTBCHHO-HAYYHOM KapTUHBI MHPA, POJIM XMMHU B T[IO3HAHUU SIBJIICHUU



npupoAbl, B  (QOPMUPOBAHMUM MBIIUIEHUS W  KYJIbTYpbl JIMYHOCTH, €€
(GyHKIHMOHATIBLHOM TPaMOTHOCTH, HEOOXOIMMOM ISl pellIeHUs TPAKTUYECKHUX 3a/1a4
U DKOJIOTMYECKH OOOCHOBAHHOT'O OTHOUIIEHHUS K CBOEMY 3/I0POBBIO M MPUPOIHOM
cpene;

BJIQJICHHE  CHCTEMOH  XUMHYECKMX  3HaHWM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAIONINE TOHATUA (XMUMHUYECKHM DJIEMEHT, aToM, JJIEKTPOHHAs
000JI04YKa aToMa, MOJIEKYJIa, BAJIGHTHOCTh, 3JIEKTPOOTPULIATETLHOCTh, XUMHUECKast
CBSI3b, CTPYKTypHasi (opmyrna (pa3BEpHyTas U COKpaui€HHAas), MOJb, MOJSpHAs
Macca, MOJIApHBIA OOBEM, YIJIEPOAHBIN CKeneT, (YyHKIMOHAIbHAS TpYIIIa,
panukain, U30MepHsi, U30MEPbI, TOMOJIOTUYECKUN PsJl, TOMOJIOTH, YTJIEBOJAOPO/IBI,
KHUCIIOPOJ U a30TCOJEpXKAIIUe COCAMHEHHS, MOHOMEp, TOJUMEpP, CTPYKTYpHOE
3BEHO, BHICOKOMOJIEKYJISIDHBIE COCMHEHUS); TEOPUU U 3aKOHBI (TEOpUS CTPOCHUS
opranuueckux BemiectB A. M. bytiepoBa, 3aKkOoH COXpaHEHHUSI MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHMBOJHMYECKHH S3bIK XUMHH; MHPOBO33PECHUYECKUE 3HAHMS,
JeKallie B OCHOBE IMOHMUMAHMsI MPUYUHHOCTH W CHUCTEMHOCTH XUMHYECKHX
SBJICHUHM, (PAKTOJOTUYECKUE CBEACHUS O CBOWCTBAaX, COCTaBe, IMOIYYCHHH U
0€30MacHOM HCIOJIb30BAaHUU BAXKHEUIIMX OPraHWYECKUX BELIECTB B OBITY U
MPAKTHYECKOH JeATeIbHOCTH YEeTIOBEKA;

c(OpMUPOBAHHOCTh YMEHUU BBISBIATH XapaKTEpHbIE MPU3HAKUA TOHATHH,
yCTaHaBJIMBATh WX B3aWMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOIIUE TOHITHUS MPU
OIKCaHUU COCTaBa, CTPOCHUS U PEBPAICHUI OPraHUUECKUX COCAMHEHUH;

c(OpPMUPOBAHHOCTh YMEHUU HCMOJIB30BaTh XUMHUYECKYIO CHUMBOIIUKY IS
COCTaBJICHHUSI MOJIEKYJISPHBIX U CTPYKTYPHBIX (pa3BEPHYTOH, COKpamIEHHON)
dbopMyn OpraHMYECKHX BEIIECTB W ypaBHEHUH XHMMHUYECKUX PEaKIUH,
W3rOTaBJIMBATh MOJIEIIM MOJIEKYJI OPTraHUYECKUX BEIIECTB ISl WJUTIOCTPALIMA HX
XUMHYECKOT0 ¥ MPOCTPAHCTBEHHOT'O CTPOCHUS;

c(OpMUPOBAHHOCTh YMEHUHN yCTaHABIMBATh MPHHAJIC)KHOCTh H3yUEHHBIX
OPraHUYECKUX BEMIECTB MO0 WX COCTaBY U CTPOCHHIO K OIpeAeIEHHOMY
KJIacCy/Tpynmne CoeluHEeHUN (yrIeBOJOpOMbl, KHUCIOPOJ U a30TcoAepiKalliue
COCIIMHEHUS, BBICOKOMOJICKYJISIDHBIE COCAMHEHUS), JaBaTh WM Ha3BaHUA IIO
cuctematudyeckoir HomeHkiatype (IUPAC), a Takke NpUBOIUTH TPUBHAIBHBIC
HA3BaHUSA OTACNBHBIX OPraHMYECKUX BEIIECTB (ITHIJICH, TPOMWICH, aleTHIICH,
STHJICHTIIUKONb, TIUIEPHUH, (eHOMN, (popmanbaerus, aneTanbIerua, MypaBbHHAsS
KHCJIOTa, YKCYCHAsl KHCIIOTa, OJICMHOBAs! KUCJIOTa, CTEAPUHOBAS KUCIIOTA, TIII0K034,
bpykTO3a, Kpaxmall, IeJUTI0JI03a, TJIUIHH);

c(OPMUPOBAHHOCTh YMEHHS ONPEICISITh BUIbI XHUMHUYECKOH CBSI3U B
OpPraHUYECKUX COCAMHEHUAX (OAMHAPHBIC U KPaTHBIC),



c(OPMHUPOBAHHOCTh YMEHUSI MPUMEHATH TMOJOXKEHUSI TEOPUU CTPOCHMUS
opranndeckux BemiectB A. M. Bytieposa juist 00bsICHEHUS] 3aBUCUMOCTH CBOMCTB
BEII[ECTB OT X COCTaBa M CTPOCHUS; 3aKOH COXPAHEHHS MacChl BEILIECTB;

cOpMUPOBAHHOCTh ~ YMEHHUW  XapaKTepHu30BaThb  COCTaB, CTPOCHUE,
bu3MYecKue M XUMHUYECKHE CBOWCTBA TUIWYHBIX MPEICTABUTENICH Pa3IUIHBIX
KJIACCOB OPraHMYECKUX BEIECTB (METaH, ATaH, STWJIEH, MPOIMIICH, AalleTHJICH,
oyranuen-1,3, metmwnOyranuen-1,3, GeH30JI, METAHOJ, ATAaHOJ, STUJICHIJIUKOJIb,
TIIMLEpUH, (EHOJ, aleTalbJIeru, MypaBbUHAas U YKCYCHasi KUCJIOTHI, TJIOKO3a,
Kpaxmas, HEeJUII0JI03a, AMUHOYKCYCHas KHCIIOTa), WILTFOCTPUPOBATh TEHETUYECKYIO
CBSI3b MEXJYy HUMH YpPaBHEHHMSIMU COOTBETCTBYIOIIUX XMMHUYECKHX PEAKIUA C
HCITI0JIb30BAHUEM CTPYKTYPHBIX (hOPMYIT;

c(hOpMHPOBAHHOCTh YMEHHUSI XapaKTEPU30BaTh UCTOUYHUKH YTIIEBOJOPOAHOTO
Chlpbs (HE(QTh, NTPUPOAHBIA Tra3, Yroyib), CIOCOOBI HX MepepabOTKU H
MPaKTUYECKOE MPUMEHEHUE MPOAYKTOB epepadOTKH;

c(OPMHPOBAHHOCTh YMEHUU TIPOBOJUTH BBIYUCICHHUS 10 XHUMHUYECKUM
ypaBHEHUsIM (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM MPOJIYKTa
peakiuu IO W3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJIHOTO M3 HCXOJHBIX
BEILIECTB WJIM MPOYKTOB PEAKIIUHN);

c(hOpMUPOBAHHOCTh YMEHHMI BJIAJETh CUCTEMOW 3HAHUM OO0 OCHOBHBIX
METOJaX HAyYHOIO MO3HAHUA, UCIIOJIb3YEMbIX B XUMHUHU MPU U3YUYEHHUH BEUIECTB U
XUMHUYECKUX SBJICHUN (HaO0/IeHne, U3MEpPEHHUE, IKCIIEPUMEHT, MOJICJIUPOBAHNUE),
WCIIOJB30BaTh CHUCTEMHBIE XMMHUYECKHE 3HAHUS ISl TPUHATUS PEIICHUN B
KOHKPETHBIX JKM3HECHHBIX CHUTyallMsiX, CBSI3aHHBIX C BEIIECTBAMU U HUX
MIPUMEHECHUEM;

c(hOpMHPOBAHHOCTh YMEHUI COOJIO/IaTh MPABIIIA TTOJIH30BAHUS XUMHUECKOU
MOCYJIOM W JTa0OpaTOPHBIM OOOpYJOBaHHEM, a TaKKe MpaBuiia OOpaIeHUs C
BEILIECTBAMU B COOTBETCTBUHM C WHCTPYKLUMSIMHU IO BBIMOJHEHUIO JTAOOPAaTOPHBIX
XUMHUUYECKHUX OTBITOB;

c(OpPMHPOBAHHOCTh yMEHHUH TUIAHUPOBATH U BBHIMOJHATh XUMUYECKHM
IKCIIEPUMEHT (TIPEBpAILEHNS OPTaHUYECKUX BEIECTB MPU HATPEBAHUH, MTOTYUCHUE
STUJIEHA U W3YYEHUE €ro CBOWCTB, KAUYECTBEHHBIE PEAKIMU OPraHUYECKUX
BEILECTB, JCHATypalusi OEJIKOB MpPU HArpe€BaHHUM, I[BETHBIE pPEAKIMU OEJIKOB) B
COOTBETCTBUM C TMpaBWJIaMU TEXHUKA OE€30MaCHOCTH TMpu OOpalieHuu C
BCIIECTBAMH M J1AOOPATOPHBIM OOOpPYJOBaHUEM, TPEIACTABIATh PE3YJIbTATHI
XUMUYECKOTO DKCTIEpUMEHTa B (opMe 3amucu ypaBHEHHH COOTBETCTBYIOIIUX
peakiuii u GopMyIUpPOBaTh BHIBOJIBI HA OCHOBE ITUX PE3YyJIbTATOB;

c(hOpMUPOBAHHOCTh YMEHUW KPUTHYECKH aHAJIM3UPOBATh XHUMHUYECKYIO
uH(pOpMaIMIO, TMOJy4aeMyl0 U3 pa3HbIX HCTOYHUKOB (CpEIACTBA MacCOBOM
uHdopmaruu, aTepuer u apyrux);



chOpMHPOBAHHOCT, ~ YMEHMM  COONIIOAaTh  MpaBuja  AKOJOTUYECKHU
1EJeCO00pa3HOro TMOBEIEHUS B OBITY M TPYIOBOM NEATEIbHOCTH B LEJAX
COXpPaHEHHSI CBOETO 3JI0POBbS M OKPYKAIOWIEH MPUPOIHON CpEelbl, OCO3HABATH
OMACHOCTh BO3JCHCTBUS HA >KUBBIC OPraHU3MbBI OIPEIACIEHHBIX OPraHUYECKUX
BEIECTB, MOHUMasi cMbIca Tokazatens [IJIK, moscHsITh Ha mpumepax CrmocoObl
YMEHBIICHUS W TMPENOTBPAICHUS KX BPEIHOIO BO3ACHCTBHS HA OPraHU3M
YEJIOBEKA;

JJIs. 00y4YaroIuXcsli ¢ OTPAaHUYEHHBIMU BO3MOKHOCTSIMHU 3JI0POBbSI: YMEHHE
MPUMEHATh 3HAHWSI 00 OCHOBHBIX JOCTYIMHBIX METOJAX TO3HAHUS BEHIECTB M
XAMHWYECKUX SIBJICHUN;

JUISL CHENbIX M CHA0OBUASIIUX OOYYaIOIIUXCSA: YMEHHE HCIOIb30BaTh
penbedHO-TOUEUHYI0 cucTeMy oOo3HaueHui JI. Bpaiins mis 3anucu XUMHYECKUX

dbopmy.
11 KJIACC

[IpenMeTHble pe3yJabTaThl OCBOCHHS Kypca «OOIas M HeopraHudecKas
XAMUSD OTPAKAKOT:

c(hOPMUPOBAHHOCTh  TPEJACTABICHUM: O XUMHYECKOM  COCTaBIISAIONICH
€CTECTBCHHO-HAYYHOM KapTUHBI MHPA, POJIM XUMHU B TIO3HAHUU SIBIICHUU
npuposibl, B (GOPMUPOBAHMU MBIIUICHUS U KYJbTYpbl JIMYHOCTH, €€
(GyHKIIMOHATBHON TPaMOTHOCTH, HEOOXOIUMOM JJIs pElISHUs MPAKTUYECKUX 3a7a4
M DKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY 3J0POBBIO U IPUPOJHOU
cpene;

BJIAJICHUE  CUCTEMOM  XMMHMYECKUX  3HAaHWM, KOTOpas  BKIIKOYAET:
OCHOBOITOJIAraoIre MOHATUSA (XMMHYECKUI BJIEMEHT, aToM, u30Tom, S-, pP-, d-
AIICKTPOHHBIE OPOWTANM aTOMOB, HMOH, MOJICKYJa, MOJb, MOJISPHBIA OO0BEM,
BAJICHTHOCTb, 3JIEKTPOOTPHUIIATEIBHOCTh, CTEIEHb OKUCJIEHUS, XUMHUYECKAsI CBS3b
(KoBaJICHTHAs, MOHHAS, METAIIMYECKasi, BOJIOPOJIHAS ), KPUCTAJUTMYECKasl PEIIETKa,
TUNBl ~ XUMHUYECKHX  PpEAKIMH, PaCTBOpP, DIJIEKTPOJUTHI, HEIJICKTPOIUTHI,
ANEKTPOJUTHYECKAsT JIUCCOLUAIUSA, OKHUCIUTEIb, BOCCTAHOBUTEIb, CKOPOCTH
XHMHYECKOM peakiuv, XMMHYECKOE PABHOBECHUE); TEOPUM W 3aKOHBI (Teopus
AJIEKTPOJUTUYECKON Aucconuanuu, nepuoguueckun 3akoH J[. M. Menneneena,
3aKOH COXpPAaHEHMSI MAacChl BEIIECTB, 3aKOH COXPAHCHUSI W MPEBPAIICHUS] SHEPTUU
NP XUMUYECKUX PEaKIUAX), 3aKOHOMEPHOCTH, CHMBOJIMYECKUN SI3BIK XHMMUH,
MHPOBO33PEHUYECKUE 3HAHUS, JICKAIIME B OCHOBE IMOHUMAHUS MNPUYMHHOCTH H
CUCTEMHOCTH XHMHYCCKHX SBIICHHM, (PAKTOJOTHMUECKHE CBEJICHHS O CBOMCTBAX,
COCTaBe, MOJIYYCHUH U 0€3011aCHOM HCIIOJIh30BAHUN BAXKHEHIIINX HEOPTAaHMIECKUX
BEILIECTB B OBITY U MPAKTUYECKOU JIEITEIILHOCTH YEJIOBEKA;



C()OPMUPOBAHHOCTh YMEHUW BBISBIIATH XAapPaKTEPHbIE IMPU3HAKU MOHATHUH,
YCTaHaBJIMBATh UX B3aWMOCBS3b, MCIIOJIb30BaTh COOTBETCTBYIOIIME IOHATUS NPHU
ONMCAHUM HEOPTAHUYECKUX BEIIECTB U UX MPEBPALLCHU;

c(OpMUPOBAHHOCTh YMEHHUW HCHOJIB30BaTh XUMHUYECKYIO CHUMBOJIUKY JUJIS
coctaBieHuss GoOpMysT BEUIECTB M  YpPaBHEHUM  XHMMHUYECKUX  PEaKLUH,
cucremarudeckyro HoMeHkIaTypy (IUPAC) u TpuBHaibHbIe Ha3BaHUS OTACIBHBIX
HEOPraHWYECKUX BEIIECTB (YrapHbl ra3, YIJIEKUCIBIM ra3, aMMHaK, raméHas
U3BECTh, HETaIIEHAs! U3BECTh, MUTHEBAS CO/A, IUPUT U IPYTHUE);

c(OpMUPOBAHHOCTh YMEHUN ONPEENISITh BAJIEHTHOCTh M CTETIEHb OKHCIICHUS
XUMHUYECKUX DJIEMEHTOB B COECIMHEHHSX Pa3IMYHOIO COCTaBa, BUJ XWMHYECKOU
CBSI3U (KOBAJICHTHAsI, NOHHAs, METAJUINYECKAsl, BOJAOPOAHAS) B COCAUHEHMSIX, THI
KPUCTAJUIMYECKON PEHIETKH KOHKPETHOTO BEILIECTBA (aTOMHasi, MOJIEKYJISIpHasd,
WOHHAs!, METAJUIMYECKAs), XapakTep Cpeibl B BOJAHBIX pacTBOpPaX HEOPTaHUYECKUX
COCIMHCHMI;

c(OpMUPOBAHHOCTD YMEHUI yCTaHaBJIUBATh IIPUHAIIEKHOCTb
HEOPraHWYECKUX BELIECTB IO HX COCTaBY K OIpPEneIEHHOMY KIacCy/TpyIe
COEIMHEHHH (IIPOCThIE BEIIECTBA — METAIbl M HEMETAJLJIbl, OKCUbl, OCHOBaHUS,
KHCJIOTBI, aM()OTEpHbIE TUAPOKCUIBI, COJIH);

c(OpPMHPOBAHHOCTh YMEHHUI PaCKpbIBaTh CMbBICI MEPUOANYECKOro 3aKoHa [l.
. MenneneeBa 1 IEMOHCTPUPOBATh €70 CUCTEMATU3UPYIOILYIO0, OOBSICHUTEIBHYIO
Y TIPOTHOCTUYECKYIO (DYHKIUY;

c()OPMHPOBAHHOCTh YMEHHUH XapaKTepU30BaTh JSJIEKTPOHHOE CTPOCHHE
aTOMOB XUMHYECKHX JJeMeHTOB 14 mnepuonoB llepmonnueckoi cucTteMsl
xumudeckux snemeHToB JI. M. MeHneneeBa, WCIONb3ysA MOHATHA «S-, P-, d-
AJIEKTPOHHBIE opouTanu, «QHEPreTUYECKUe YPOBHI, OOBSICHATH
3aKOHOMEPHOCTH W3MEHEHMSI CBOMCTB XMMHMUYECKHX JIEMEHTOB U MX COECIUHEHUI
1o nepuoaaM u rpynnam llepuonnueckon cuctemMpl XUMUYECKHX 351eMeHTOB [1. U.
Menneneena;

chOpPMHPOBAHHOCT, YMEHUW  XapaKTepu3oBaTh (OMHUCHIBATH)  OOIIHE
XUMUYECKHE CBOWCTBA HEOPraHMYECKUX  BEIIECTB  Pa3JIMYHBIX  KJIACCOB,
NOATBEP)KIATh CYIIECTBOBAHUE TI'€HETHUYECKOW CBSA3M MEXAY HEOPraHMYECKUMU
BEILECTBAMH C [TOMOILIbIO YPABHEHHUI COOTBETCTBYIOLIUX XUMUUYECKUX PEaKLIU;

c(OPMHPOBAHHOCTh YMEHHS KJIACCU(UIMPOBATH XUMHUYECKUE PEAKLIUU IO
pa3IuYHBIM IPU3HAKaM (YUCIY M COCTaBy PEarupyrolluX BEIIECTB, TEIJIOBOMY
ahdexTy peakiuy, U3MEHEHUIO CTEMEHEH OKHUCIICHHs AJIEeMEHTOB, 0OpaTUMOCTH
peaKiK, YYaCTHIO KaTaau3aTropa);

c(OpPMHPOBAHHOCTh YMEHUM COCTaBJSATh YpPaBHEHHUS pPEaKUUd pa3IUYHbIX
THUIIOB, MOJHBIE U COKPAUIEHHBIE YPABHEHMS PEAKIIMii HOHHOTO 0OMEHa, YYUThIBas
YCIJIOBHSI, IIPX KOTOPBIX 3TH PEAKLIMU UAYT 10 KOHIIA;



cOPMHUPOBAHHOCTh YMEHUN TMPOBOJUTH PEAKIMH, MOJATBEPKAAIOIINE
KAUeCTBEHHbIM COCTaB pPAa3jJUYHbIX HEOPraHMYECKUX BEIIECTB, PACIO3HABATH
OTIBITHBIM MYTEM MOHBI, IPUCYTCTBYIOIIKME B BOJHBIX PACTBOPAX HEOPraHUYECKUX
BEIIIECTB;

cOPMHPOBAHHOCTh YMEHHH PACKphIBaTh  CYIIHOCTh  OKHCIHTEIHHO-
BOCCTAHOBUTEIBHBIX PEAKIUNA MOCPEACTBOM COCTABJICHHS AJIEKTPOHHOIO OajaHca
ATUX PEaAKIUM;

c(hOpPMHPOBAHHOCTh YMEHUHN OOBSICHATH 3aBUCHUMOCTh CKOPOCTH XHMHYECKOM
pEeaKIuy OT PA3IUIHBIX (PAKTOPOB; XapaKTep CMEIICHUS XUMUIECKOTO PAaBHOBECHS
B 3aBUCUMOCTH OT BHelIHero Bo3aeictsus (mpunuui Jle [larensbe);

chOpPMHPOBAHHOCTh YMEHUN XapaKTEepU30BaTh XUMUYECKHE TPOIECCHI,
JeXallue B OCHOBE MPOMBINIJIEHHOTO MOJYYEHHUS] CEPHOM KHUCIIOThI, aMMHaKa, a
Takke C(HOPMUPOBAHHOCTH MPEACTABICHUM OO0 OONIMX HAYYHBIX MNPUHIUINAX U
HKOJIOTUYECKUX MTPOoOIeMax XMMHUYECKOT0 TPOU3BO/ICTBA;

c(hOpPMHUPOBAHHOCTh YMEHHUI NPOBOJUTH BBIYKMCICHUS C MCIOJIb30BAHUEM
MOHSTHUSL «MaccoBasi JIOJsl BEIIECTBA B PacTBOPE», OOBEMHBIX OTHOIIEHUN Ta30B
IpU XUMHYECKUX PEaKIIUsIX, MacChl BEIIECTBA WM 00bEMA Ta30B MO U3BECTHOMY
KOJIMYECTBY BEILIECTBA, Macce WM O0BEMY OJIHOTO M3 YUYACTBYIOIIUX B PEAKIUU
BEILIECTB, TEIIOBOro 3(P(eKTa peakiuu Ha OCHOBE 3aKOHOB COXPAHEHHSI MACChI
BEILIECTB, IPEBPAIIECHUS U COXPAHEHUS SHEPTUU;

c(hOpMHPOBAHHOCTh YMEHUM COOJIO/IaTh MPAaBUIIA TOJIb30BAHUS XUMHUECKOU
MOCy/I0Ol U JTa0OpaTOPHBIM O0OpYJAOBaHUEM, a TaKXEe IpaBWiia OOpallIeHUs] C
BEILIECTBAMU B COOTBETCTBUHM C MHCTPYKLUMSIMHU IO BBINOJHEHUIO J1aOOPATOPHBIX
XUMHUYECKUX OIBITOB;

c(OpPMHPOBAHHOCTh yMEHHUH TUIAHUPOBATH U BBHIMOJHATh XUMUYECKHM
AKCHEPUMEHT (pa3yioKEHUE MEPOKCUAA BOAOPOJA B MPHUCYTCTBUU KaTaau3zaTopa,
OTpENIeJICHUEe Cpelbl PAacCTBOPOB BEMIECTB € IOMOIIBI  YHUBEPCAIBHOTO
WHJIMKATOpa, BIUSHUE PA3IUYHBIX (PAaKTOPOB Ha CKOPOCTb XMMHUYECKOW pPEAKIIUU,
peakiuu MOHHOTO OOMEHAa, KayeCTBEHHBIE peakIMu Ha cynbdaT-, KapOoHAT- U
XJIOPUI-aHUOHBI, HA KaTHOH aMMOHHUS, PEIICHHUE SKCIEPUMEHTAIBHBIX 3a7a4 I10
TeMam «Metaiey U «Hemeramib»y) B COOTBETCTBHHM C TPAaBWIAMH TEXHUKU
0e30MacHOCTH MPHU OOpAILEHUH C BEUIECTBAMU U JIaOOPAaTOPHBIM 000PYIOBAaHUEM,
NPEACTABIATh PE3yJbTaThl XHUMHUYECKOrO JKCIEepuMeHTa B (opMe 3amucu
ypaBHEHUN COOTBETCTBYIOIIUX peaKIuii U (HOpPMYIUPOBATh BBHIBOJLI HAa OCHOBE
ATUX PE3yJIbTATOB;

c(hOpMUPOBAHHOCTh YMEHUN KPUTHYECKH aHAJIM3UPOBATh XHUMHUYECKYIO
nHpopMaIMio, TMOJy4aeMyr U3 pPa3HbIX MCTOYHUKOB (CpEICTBA MacCOBOM
KOMMYHUKaIu, IHTepHeT 1 ApyTHX);



C()OPMUPOBAHHOCTb ~ YMEHHUH  COONIOATh  MpaBWiIa  DKOJOTUYECKH
1EeIecOo00pa3sHOro MOBEAEHUS B OBITY M TPYAOBOH JEATEIBHOCTH B ILEJAX
COXPaHEHHUsI CBOETO 3JI0POBbSl M OKPYXKAOLIEH INPUPOIHOM Cpelbl, OCO3HABAThH
ONACHOCTB BO3JEHCTBHS HA )KUBBIE OPTAHU3MBI ONPEICIEHHBIX BEIIECTB, IOHUMAast
cmbicn mokazarens [IJIK, mosicHATe Ha mpuMepax cmocoObl YMEHBIICHUS H
IIPENOTBPALICHUS UX BPEIHOTO BO3JACHCTBUS Ha OPTaHU3M UYEJI0OBEKA;

Ul O0y4aroUuIMXxcs ¢ OrPaHUYEHHBIMU BO3MOXKHOCTSIMH 3/I0POBBSI: YMEHHE
NPUMEHATH 3HAaHUS OO0 OCHOBHBIX JOCTYMHBIX METO/aX IMO3HAHUS BEIIECTB U
XUMHYECKUX SIBJICHUN;

IUIe  clemnbIX M caaboBUAALIMX OOYy4YaroUIMXCs: yMEHUE UCHOJIb30BaTh
penbedHO-ToueuHy0 cucteMy obo3HaueHuit JI. bpaiinsg mid 3anucu XUMHUYECKUX

bopmyiL.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KoumnuectBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM Koutpo (uudgposbie)
Ne ni/m IIpakTHYeckue
NporpamMMbl Bcero JIbHbIE o0pa3oBaTte/ibHbIE
padoTshI
padoThI pecypcsl
Pa3nes 1. Teopernueckue 0CHOBbI OPraHNYecKOi XUMHUH
IIpenmer oprannyeckoit xumuu. Teopus BubnnoTeka
11 CTPOEHHUsI OPTAHUYECKUX COEAUHEHUN A. 3 LIOK https://myschool.e
M. bytneposa du.ru/
HWroro 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 yrieBoa0pobl 2 LIOK https://myschool.e
du.ru/
[IpupoaHbIE HCTOYHUKH YTIEBOIOPOAOB U Bubnnorexa
2.4 5 3 1 LOK https://myschool.e
ux nepepadoTka du.ru/
Hroro mo pazueny 13
Pa3nen 3. Kuciopoacoaep:xkamnue oprannyeckue coenHeHust
3.1 Cnuprtel. ®eHon 3 BubnuoTeka
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LOK https://myschool.e
du.ru/

Anpaerunpl. KapOOHOBBIE KUCITOTHI.

Bunbnuoteka

3.2 C 7 LOK https://myschool.e
JIO’KHBIE A(UPBI du.ru/
bubnunorteka
3.3 VriaeBonasl 3 LIOK https://myschool.e
du.ru/
Hroro mo pazmeny 13
Pa3znen 4. A3oTconepkamue OpraHudecKkue coe{uHeHust
BbubnnoTteka
4.1 AMUHBL. AMUHOKHCIOTEL. belkn 3 LIOK https://myschool.e
du.ru/
Hroro no pazneny 3
Pa3pnen S. BeicokomoJieKy/IsipHbIE COCAUHEHUS
bubnunorteka
5.1 IInacrmaccel. Kayuyku. Boiokna 2 LIOK https://myschool.e
du.ru/
Hroro no pazneny 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34



https://myschool.edu.ru/
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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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Peanuzanus  IIKOJBHBIMH  I€AAaroraMd  BOCIMTATEIbHOIO IOTEHIHAJIa YPOKa
IpeAronaraeT cleAyrolee:

® YCTAaHOBJICHHE JIOBEPUTEIbHBIX OTHOIICHWNA MEXAYy YYUTENEeM U €ro Yy4YeHHKaMH,
CHOCOOCTBYIOUIMX ITO3UTUBHOMY BOCHPHUATHIO YYalIUMUCA TpeOOBaHMM M IPOCHO
yYUTeNs, TPUBICUCHUIO WX BHUMAaHUA K OOCYXKJZaeMoil Ha ypoke HH(OpMaLuH,
AKTUBU3ALMH UX [T03HABATEJILHOM JeSITEIbHOCTH;

e 100yXJEeHUE IIKOJBHUKOB COOJIOAATh HAa YpOKE OOLIEHPUHATHIE HOPMBI ITOBEIEHUS,
npaBwia OOLIEHHA €O cTapmHuMH (YYUTEISIMH) M CBEPCTHUKAMHU (IIKOJBHUKAMH),
HIPUHIUIBI Y4€OHOH IUCIUILIMHBI U CAMOOPIaHU3aliHY;

® [IpUBJICUYEHHE BHUMAHHUS LIKOJBHUKOB K IIEHHOCTHOMY acCIeKTy HM3y4aeMbIX Ha ypoKax
SBJICHUH, OpraHM3anus HMX paboThl ¢ MOIXy4aeMOHW Ha YpPOKE COLHUalIbHO 3HAYMMOMN
uHpopMaLrell — MHULMUPOBAHUE €€ OOCY)KICHHS, BHICKa3bIBAHUS YYALIMMHUCS CBOETO
MHEHHS 10 €€ MOBOY, BBIPAOOTKH CBOETO K HEM OTHOILIEHMUS,

® [IPUMEHEHHE Ha YPOKE HMHTEPAKTUBHBIX (POPM pabOThl YHALIUXCS: MHTEIEKTYaIbHbBIX
UTp, CTUMYJIHMPYIOUIMX TI03HABATEbHYI0O MOTHBALMIO IIKOJIHHUKOB; JHIAKTHYECKOTO
Tearpa, Iie OJIyYeHHbIC Ha YPOKE 3HaHMsI OOBIIPHIBAIOTCS B TEATPAJIbHBIX MIOCTAHOBKAX;
JMICKYCCHI, KOTOpBIE HArOT yYallUMCS BO3MOXXHOCTh TPHOOPECTH OIBIT BEICHHS
KOHCTPYKTUBHOT'O JIMAJIOra; IPYyNIOBONW paboThl WM paboThl B Mapax, KOTOpbIE ydar
MIKOJHHUKOB KOMaHHON paboTe U B3aUMOJICHCTBUIO C IPYTUMH JIETHMH;

® BKIIOYCHHE B YPOK HMTPOBBIX MPOLEAYP, KOTOPHIE TOMOTAIOT MOJIEPKATH MOTHBAIIHIO
JeTell K MOJTY4YEeHHUIO 3HAaHWM, HaJa)KUBAaHUIO TTO3UTHBHBIX MEXKIMUYHOCTHBIX OTHOILEHUM
B KJIacce, MOMOTal0T YCTAaHOBIICHHUIO TOOPOXKeIaTebHO atMochepsl BO BpeMs ypOKa;

¢ UHUIMHPOBAHUE U TOAJCPKKA HCCICAOBATEILCKON JCATENHHOCTH IIKOJIBHUKOB B
paMKax pealu3aluy UMU UHAWBUIYAIBHBIX U IPYNIOBBIX UCCIIE0BATEIBCKUX TPOEKTOB,
YTO JIaCT MIKOJBHUKAM BO3MOXKHOCTH NMPUOOPECTH HABBIK CaMOCTOSATENBHOTO PEIICHHS
TEOPETUYECKON MpPOOJIEMbl, HAaBBIK I'€HEpUPOBaHUs M O(opMiIeHHs cOOCTBEHHBIX HJEH,
HaBBIK YBKUTEILHOTO OTHOIIEHHS K UY>KUM HJEsM, OPOPMIICHHBIM B paboTax APYrHX
uccienoBarenaei,  HaBbIK  MYOJUYHOTO  BBICTYIUIGHHS ~ IlepeA  ayAUTOpHeH,
apryMEHTHPOBAHUS M OTCTAaUBaHHS CBOCH TOYKH 3PEHUS,

® CIOJIb30BAaHME BOCIMTATENIBbHBIX BO3MOXKHOCTEW COJepKaHus Y4eOHOro IpenMera
yepe3 JEMOHCTPAlMIO JAETAM HPHUMEPOB OTBETCTBEHHOI'O, I'PaXKJaHCKOTO IOBEJEHHUS,
MPOSIBJICHUS] YEJIOBEKOIIOOMSI U OOPOCEpIEYHOCTH, Yepe3 MOA00p COOTBETCTBYIOIIUX
TEKCTOB /ISl YTE€HUs, 3aJau JUIsl pPelleHUs, MPOOJIEMHBIX CUTyallMi s oOCYX/IEHUsS B
KJiacce.

B cooTBeTcTBHM € porpaMMoil BocliuTaHus Ha y4eOHBIN roJ| mpeanoaraercs (CMOTpHUTe
[Tpumeuanue):

- y4acTue€ B MEpOIPHUATUAX NPEAMETHOW JIeKaabl, MEXIPEIMETHON JeKalbl,
00pa3oBaTeNbHBIX COOBITHSIX;

- y4acTHe€ B HIKOJbHOM, MYHHMIIMIIQJIBHOM 3Talax BCEPOCCHUICKUX KOHKYPCOB, OJMMITHA,
TEMAaTUYECKUX M BCEPOCCHICKHUX TUKTAHTOB, MPO(OPHUEHTAIMOHHBIX Oecenax;

- UCTIOJIb30BAHNE TEMAaTHUECKUX 3aJJaHUH, IPUYPOUYEHHBIX K ONPEAEICHHBIM JaTaM (...);

- MpoBeJICHUE OeceT 10 TeMaM, IPUYPOUCHHBIM K (OIIPEIeICHHBIM JAaTaMm).









Kanenaaps o0pa3oBaTesbHbIX coObITHIT Ha 2022-2026 yueOHblii rogn MKOY BembLKcKasi cpelHAs K012

B Teuenwne ronga:

YPOK 1P
JTHU 3710pOBbSI

- YpOKHU (PMHAHCOBOM IPaMOTHOCTH

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

CeHTs10ph OKTs0pB Hos6pp Jexabpn SuBapp Depaib Mapr Amnpenp Mait
1) Mecsunuk 1) IpaBoBoit 1) Jexana 1) Mecstunuk 1) Hexana 1) PaifoHHas aKiys 1) 1) 1)
«bezonacHocTh MECSYHUK KpaeBeneHus (IeHb | «310pOoBbe KpaeBeJEHMs KO «Hamu getu npotuB | MexayHapoaHbIN MexnyHapoaHblit Bcepoccuiickue
eTen» 2) 1y uyTeHUs HapOJHOTO KH3HEPIICB ITHIO TIPaBOHAPYIIICHA JIeHb OOPBOBI C nensb mrar (1.04) JTHU! 3aIUTEI OT
2) MecsaHuK 3) CIMHCTBA) 3II0POBBE o0Opa3oBaHUs 2) J1Hu HayKn Hapkomanwueii (1.03) | 2) BceMupHBIi 1eHb | 9KOIOTHYIECKO
rpaKAaHCKOU MexnyHapoaHbIit 2) Kusnepa» Kusnepckoro 3) MexayHapoassiii | 2) 310poBbs (7.04) OIaCHOCTH
00OpOHEI U JIEHb YUUTEIs MexnyHapoaHblii 2) BcemupHbiii paiioHa JleHb 6€301acHOro MexayHapoJHbIi 3) denb 2) IIpa3aHUK BECH]
MOXKapHOU (5.10) JIeHb JieHb 00pbOBI CO 2) MHTEpHETa JKEHCKHH JIeHb KOCMOHaBTUKH u tpyaa (1.05)
0e30MacHOCTH 4) lensb otua TOJIEPaHTHOCTH CIl1 dom Mexnynaponusiii | 4) Jlenp mamsitu o 3) Beemupustii nens | (12.04) 3) Jens [ToGensr,
3) Mexaynapoausiii | (17.10) (16.11) 3) JICHb crlacu00 poccusiHax, no33uu (21.03) 4) JleHb MECTHOTO BaxTa MaMsATH
JIeHb 5) lens untepHera | 3) BcemupHbIit Mexaynapoausiii | (11.01) HCIOJIHABIIUX 4) Beepoccuiickas CaMOYIIPABJICHUS 4)
pacnpoCTpaHeHus 6) BcemupHsIit JIeHb IaMSTH JIeHb MHBAJIUJOB 3) CITy>KeOHBIHM JONT 32 | HeAewsl JEeTCKOH U (21.04) MexnyHapoaHbli
rpamortHOcTH (8.09) | meHh MaTeMaTHKU xeptB JTTI 3.12) MesxayHapOAHBIA | TpeaenamMmu FOHOIIECKOM KHUTH | 5) JleHb JeHb ceMbH (15.05
4) enn (15.10) (17.11) 4) llenp JICHb TTAMSITH Orteuecrna (15.02) 5) Beepoccuiickas YYaCTHUKOB 5)
COJINJAPHOCTH B 7 4) BceMupHBIi HEU3BECTHOI'O JKEPTB 5) MexnyHapOIOHbIH | Hemeis My3bIKW IJIs | JIMKBHIAIAN Me:xnyHapoaHbIi
60proe ¢ MexnyHapoaHbIi JICHb peOCHKa connara (3.12) X0JIOKOCTa JIeHb POJHOTO sI3bIKa | AeTed u roHowecTBa | aBapuil Ha HAC JII€Hb IETCKOTO
teppopusmom (3.09) | meHp OGuOIHOTEK (20.11), nenp 5) lenn (27.01) (21.02) 6) (26.04) TenedoHa A0BepUs
5) Mexaynapoausiii | (24.10) npaBoBoi momomnw | BooHTepa (5.12) | 4) lens momuoro | 6) JleHb 3amUTHUKOB | MeXayHapOTHBIH 6) Jlenn noxapuoit | (17.05)
JIeHb KECTOBBIX 8) Pewenue 5) BcemupHsIit 6) lens repoen 0CBOOOXKICHHS Orteuectna. J{nu nesb Teatpa (27.03) | oxpans (30.04) 6) JleHs neTckux
s1361KOB (23.09) MedicnpeOmMemHulx | JIEHb 0TKa3a OT OreuectBa (9.12) | Jlenunrpana ot MYKCKOHU A00secTn 7) JeHb 3a1muThI 7) Becepoccuiickue 00IIECTBEHHBIX
6)Oxcxypcuu na npoexkmuuvlx 3a0ay | kypenus (21.11) 7) Henb (ammcrckoi Y CJIaBbI 3emutn (30.03) JTHU 3aIIUTHI OT 00beIMHEHUI
npupooy (usyyenue 9) FObunetinvie 6) [lenr Matepu Kounctutyuun onokanel (27.01) | 8) Pasnoysemnas 8) Hexana 9KOJIOTHYECKON (19.05)
OoKpydicalouyelt damul nucamernetl, T)OMY Dpyoum (12.12) 5) Auu npeomemnasn Heoel WHOCTPaHHBIX OTIACHOCTH 7) denb
cpeowl, coop no2mo8 (mearcoynapoonwiti | 8) Jexana npodopuentanuu | 9) MY SI3BIKOB 8) Jlau (hvHAHCOBOW | CIABSHCKOM
npUPOOH020 10)Jenv badywex KOHKYpC 3CTETUYECKOTO 6) Becenvie Cneyuanucm 9) BcemupHblii 1eHb | TPaMOTHOCTH MUCbMEHHOCTH U
Mamepuana) (macmep — Knaccet) | OuazHOCMuKU LUKIIa cmapmaul (medncOyHapoonblil ummyHnurera (1.03) | 9) Pewenue KyJbTypsI (24.05)
7)»Mori kpaii — 11) Munu - memanpeomemuvix | 9)/Juu 7) 3umnue npeomemHulil 10) Jdenb MedANCnPeOMenmHbIX 8) [enn
Yomypmusy (kypc 6 | ¢pyméon pe3ynbmamos) NCUXONI02UHECK020 | 3a0asbl KOHKYpC) BOCCOE/IMHEHHUS NPOEeKMHbIX 3a0aY roCyJapCTBEHHOIO
meyenuu noy2o00us) 300p08b31 10)Llaxmamneiii u Kprima u Poccun 10) ¢uara P (22.05)
8) Ocennuii kpocc 10)JTv1orcHble waweunviii mypuup | (18.03) Medxcnpeomemnvle | 9) Cnopmuenulii
9) Typcnem 2OHKU 11) Hayuno — KOMNJIEKCHbLE Gecmusans
npaxkmudeckas pabomul

KoHpepenyus




IHOYPOYHOE IIVTAHUPOBAHUE

10 KUIIACC
KonuyecTBo 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 oprannyeckoil XuMuu, €€ BOSHUKHOBEHUE, 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 MPeACTaBUTENN 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 — MPOCTEHIITNI bubmorexa
LIOK https://myschool.edu.ru/
MPEJCTaBUTEIb AIKMHOB
11 Boruncnenus no ypaBHEHUIO XMMHUYECKOM peakuuu 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 raI:)s If ni[)nyTHble He(l)T}IHIil; ra3bf[ PlIDe(gTL u é)p(i[;[mm bubmiorexa
. ’ OK https://myschool.edu.ru/
e€ mepepaboTKu
[IpupoaHbIe HCTOYHUKH YTIEBOJAOPOAOB: MIPUPOIHBIN
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 CIUPTHI: TUIICHTINKOIb U bubnmnoreka
TIIUIEPUH LIOK https://myschool.edu.ru/
19 @DeHo: CTPOCHHE MOJIEKYIIbI, PU3NYECKUE U bubnuoreka
XMUMHAYECKHE CBOWCTBA, TPUMEHCHHE IIOK https://myschool.edu.ru/
20 Anpaerusl: GopManbAeTU U alleTabICTHI. bubnmoreka
AtneToH IHOK https://myschool.edu.ru/
21 OnHOOCHOBHBIE ITpeeNIbHbIE KaPOOHOBBIE KUCIIOTHI: bubnuotexa
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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
NPE/ICTABUTEIIN: TIIF0K03a, 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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OBHIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 2
11 KJIACC
KounvecTBO 4acoB
Ne KoHTpoJnb DJIeKTPOHHLbIe HU(POBLIE
n/n Tema ypoka Bcero HbIe P Hpakrieck 06pa3ol:3aTeJ11>Hbu:l) ;)ecypcm
ue padboTnbl
padoThbI
1 XUMHUYECKUH 31eMEHT. ATOM. DJIEKTPOHHAs 1 bubnmnoreka
KOH(UTypalys aTOMOB LIOK https://myschool.edu.ru/
[Tepunonnueckuii 3akon u [lepuoanueckas
2 CHCTeMa XUMHYECKUX djeMeHToB JI. H. 1 bubnuoreka
MemneneeBa, UX CBA3b C COBPEMEHHOM IHOK https://myschool.edu.ru/
TEOpHEIl CTPOEHHUS aTOMOB
3aKOHOMEPHOCTH U3MEHEHH ST CBOWCTB
XUMHYECKUX AJIEMEHTOB M UX COCIMHEHUM 10
3 rpymniaM v nepuojaam. 3HaueHue 1 bubnuorexa
MEPUOINIECKOTO 3aKOHA M CUCTEMBI ITOK https://myschool.edu.ru/
xumuueckux 3nmemeHToB J[.1. Meneneesa B
Pa3BUTUHU HAyKH
Crpoenue BeniecTBa. XUMHUYECKasl CBS3b, €€
4 BU/JIbI; MEXaHU3MbI 00pa30BaHUsl KOBAJTCHTHOM 1 bubmorexa
’ IIOK https://myschool.edu.ru/
cBsa3u. Bogoponanas cBsizb
BaneHTHOCTE. DNEeKTpOOTPUIIATETLHOCTD.
5 Crenenb okuciieHus. BemecTsa 1 bubmmoreka
MOJIEKYJISIPHOTO ¥ HEMOJIEKYJISIPHOTO HOK https://myschool.edu.ru/
CTpOEHUS
6 [TonsiTe 0 mMUcTIepCHBIX cucTeMax. McTuaHbIe 1 Bbubnuoreka



https://myschool.edu.ru/
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Y KOJUIOUJHBIE pacTBOPBL. MaccoBas 101
BEIIIECTBA B pacTBOPE

IIOK https://myschool.edu.ru/

Knaccudukanus 1 HOMEHKIaTypa
HEOPraHWYECKUX CoeMHEHUM. [ eHeTnueckas

Bubaunoreka

! CBSI3b HEOPTaHMYECKUX BEILECTB, PA3IMIHBIX LIOK https://myschool.edu.ru/
KJIaCCOB
Krnaccudukanusa XuMHUECKUX peakluii B
HEOPraHUYECKOW U OPraHUYECKON XUMUHU.
8 3aKOH COXpaHEHHUs MaCChl BEIIECTB; 3aKOH bubmioreia
p o ’ OK https://myschool.edu.ru/
COXPAHEHHUS U TIPEBPAIICHUS SHEPTUU TIPU
XUMHYECKHUX PEAKIIHSIX
9 Ckopoctb peakiuu. OOpaTuMbIe peaKIuu. bubnmnoreka
XUMHYECKOEC PABHOBECHUE LIOK https://myschool.edu.ru/
[TpakTuueckas pabota Ne 1. «Bnusaue
10 pa3nuYHbIX (PAKTOPOB HA CKOPOCTh bubmorexa
. ITOK https://myschool.edu.ru/
XUMHUYECKOHN peakinm»
Dnektponutnueckas auccouuanus. [lonsrue
0 BoZopoHOM Mokasarene (PH) pactBopa.
11 Peaknun nonnoro bubnnoreka bubnuoreka
IIOK https://myschool.edu.ru/o6mena. OK https://myschool.edu.ru/
I'aponu3 opraHMuecKUX U HEOPTaHHUECKUX
BEIIIECTB
OKUCTNTENEHO-BOCCTAHOBUTEIBHBIC PEAKITHH.
12 [TonsaTue 06 37MeKTpOIM3E PacIIaBoOB U bubamorexa
. IHOK https://myschool.edu.ru/
pacTBOpPOB coJeit
13 KonTponshas pabora no pazzaeny bubnuoreka
«TeopeTndyeckre OCHOBBI XUMHUH» IIOK https://myschool.edu.ru/
14 Meraiutbl, ux nosioxenue B Ilepuognyeckoit Bubnuoreka



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/

CUCTEME XMMHUYECKUX 31eMeHTOB J1. 1.
MenpeneeBa 1 0COOCHHOCTH CTPOCHUS
atomoB. OOmue pu3ndecKkrue CBOMCTBa
METAJIJIOB

IIOK https://myschool.edu.ru/

CrnaBel MeTaIIOB. DJIEKTPOXUMUYECKUH P

Bubaunoreka

15 .
HAIpPSOKEHUH METaJUIOB LIOK https://myschool.edu.ru/
XUMHUYECKHE CBOMCTBA BaXKHEHIIINX METAILJIOB
16 ( % 7 i > bubnmmoreka
HaTpUM, KaJaui, KaJIbIIUH, MarHui,
p . . IIOK https://myschool.edu.ru/
ATIOMUHUN) U UX COCTUHEHUN
17 XuUMHUYECKHEe CBOMCTBA XpoMa, MEIU U UX bubnuorexa
COCTUHEHUI HOK https://myschool.edu.ru/
18 XHWMHUYECKHE CBOMCTBA IIUHKA, JKEJIe3a U UX bubmnoreka
COCTUHCHUI HOK https://myschool.edu.ru/
[IpakTuueckas padbora Ne 2. "Pemienue
19 bubnuorexa
AKCIEPUMEHTAIBHBIX 3a7a4 M0 TEME
P " LIOK https://myschool.edu.ru/
«Metambby
Hewmeramnsl, ux nonoxenue B [lepuonnueckon
bubnuorexa
20 CHCTEME XUMHUYECKUX 3eMeHToB [[. U.
HOK https://myschool.edu.ru/
MeneneeBa 1 0COOEHHOCTH CTPOEHUSI aTOMOB
®uU3nYeCcCKUe CBOMCTBA HEMETAIIIOB.
21 Ax ( bubnuorexa
JIOTPOMHUSI HEMETAJIOB (Ha MpUMepe
P PHMEP IIOK https://myschool.edu.ru/
KHCIIOpoJia, cephl, hocdopa u yrieposaa)
29 XHAMHYECKHE CBOMCTBA TAJIOT€HOB, CEPBI U UX bubnuoreka
COCTMHCHUI 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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IIpuMeHeHre Ba)XHEUIINX HEMETAIOB U UX

Bubnunoreka

25 COEUHEHUI 1 IIOK https://myschool.edu.ru/
O0o001IeH e U cHCTeMaTU3alrs 3HaHUN 110
26 teme «Hemeramner». Beruucnenus mno 1 bubnmoreka
YpaBHEHUSM XMMHUYECKHX PEaKIni 1 LIOK https://myschool.edu.ru/
TEPMOXUMHUYECKUE PACUETHI
[Tpaktuueckas padorta Ne 3. «Pemienue
27 SKCIEPUMEHTAIBHBIX 3a7a4 M0 TEME 1 bubmorexa
IIOK https://myschool.edu.ru/
"Hemertammsi'"»
08 KonTponbhas pabota mo temam «MeTauib» U 1 bubnmnoreka
«Hemeramibi» HOK https://myschool.edu.ru/
29 Heoprannueckue u OpraHM4ecKue KUCIOTHI. 1 bubnmnoreka
Heoprannueckue u opraHn4eckue OCHOBaHUS IIOK https://myschool.edu.ru/
AmMpoTepHbIC HEOpraHUYECKHE U
30 OpraHnyvecKkue coenuHenus. I enernueckas 1 bubmanoreka
CBSI3b HEOPTAaHMYECKUX U OPraHUYECKUX LIOK https://myschool.edu.ru/
BEIICCTB
Ponp xumun B o6ecrieueHuN SKOIOTUIECKOM,
31 SHEPreTHUECKOM U MUIIEBON 6€301acHOCTH 1 bubmorexa
’ LIOK https://myschool.edu.ru/
Pa3BUTHU MEUITHHBI
[IpencraBienust 006 0OIMNUX HAYIHBIX
32 nlfmi[unnax HpOMBIIJ_U'II:E-IHHOFO };IqonyquHﬂ 1 bubamorexa
. IHOK https://myschool.edu.ru/
BOXHEHIIINX BEIIECTB
33 YenoBek B MUPE BELIECTB U MATEPUATIOB 1 bubamorexa
IIOK https://myschool.edu.ru/
34 XuMHs ¥ 370pPOBBE 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. Xumuma. 19 knacc. ba3osblii ypoBeHb: yuebHuK\ O.C.MabpuenaH.M.:poda 2014.

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCbI CETU
HUHTEPHET

1. bubmuoreka I1OK https://myschool.edu.ru/
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