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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o XMMHM Ha YpPOBHE CcpeaHero ooOiero oOpa3oBaHMs
pazpaborana Ha ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-®3 «0O6
obpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUM K pe3ysibTaTaM OCBOCHHS
denepanbHON 00pa30BaTENbHON MPOrpaMMBbl CPEAHEro OOIIero oOpa30BaHMS
(®OIT  COO), npencraBieHHbIX B DegepaibHOM  rOCYJapCTBEHHOM
obOpazoBarensHoM ctaHgapre COO, c¢ yu€rom Konnenmuu mnpenomgaBaHus
y4eOHOro mnpeamera «XvUMHs» B 00pa3oBaTEeNbHBIX OpraHu3aunusx Poccuiickoi
denepanyy, peamu3yIONIMX OCHOBHBIE 00pa3oBaTelIbHbIE MPOrPAaMMBbI, H
OCHOBHBIX ToNOXeHu «CTparerum pa3BUTHS BocnUTaHus B Pocculickoil
Odeneparun Ha niepuoy 1o 2025 roma» (Pacnopspkenue IlpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcCHOBY MOAXOAOB K pa3pabOTKe MporpaMMmbl MO XUMHUHU, K OINPENEIICHUIO
oO1ielt crpaTteruy 00y4YeHus, BOCIUTAHUS U Pa3BUTHUS 00YUaIOIIUXCS CPEJICTBAMU
yueOHoro npeamera «Xumus» g 10—11 knaccoB Ha 6a30BOM YpOBHE COCTABHIIU
koHnentyanbHbie TosiokeHuss GI'OC COO o B3anM00OYCIOBIECHHOCTH IICJICH,
COJICpKaHMs, PE3yJbTaTOB OOyUYeHHS W TpPeOOBAaHUM K YPOBHIO MOATOTOBKH
BBIITYCKHUKOB.

B cooTBeTcTBUM C TaHHBIMU MOJIOKEHUSMHU MTPOTpaMMa 1Mo XUMHUH (0a30BbIi

YPOBEHB) Ha YPOBHE CPEAHEr0 00111ero 00pa3oBaHUs:

yCTaHaBIMBaeT 00sA3aTeNIbHOE (MHBApPHAHTHOE) IMPEIMETHOE COJEpIKaHUE,
OTIpe/eNsieT KOJUYECTBEHHbIE U KaUECTBEHHbIE €r0 XapaKTEPUCTHUKU Ha KaXKJIOM
dTame W3Y4YeHHs TpeaMeTa, MpeaycMaTpuBaeT MPHUHIMUIBI CTPYKTYPHUPOBAHUS
COJIEpKaHUsl U pacHpeiiesieHusi ero Mo KjiaccaM, OCHOBHBIM paszfeflaM U TeMaM
Kypca;

na€T TpUMEpPHOE paclpeleieHre Y4YeOHBIX YacoB IO TEMaTUYECKUM
paszzenaM, peKOMEHIyeT MPUMEPHYIO TOCIEeI0BaTEIbHOCTh N3YUYE€HUS OTIEIbHBIX
TEM Kypca C Y4ETOM MEXIPEIMETHBIX M BHYTPUIPEAMETHBIX CBS3€H, JIOTUKU
y4eOHOTro mpoiiecca, BO3pacTHhIX ocoOeHHocTel oOy4aromuxcs 10—11 kinaccos;

1a€T METOAMYECKYIO MHTEPIPETAIUIO LIeIe U3yueHus MpeIMeTa Ha ypOBHE
COBPEMEHHBIX TPUOPUTETOB B CHUCTEME CpeaHero oOiiero o0pa3oBaHMs,
COJIEPKATENIbHON ~ XapaKTEpPUCTUKUA  IUIAHUPYEMBIX  PE3yJbTaTOB  OCBOCHHUS

OCHOBHOH 00pa3oBaTeIbLHON TIIPOrpaMMbl CpeIHEro oOmero oOpa3oBaHUs



(IMYHOCTHBIX, METANPEIMETHBIX, NPEIMETHBIX), OCHOBHBIX BHJIOB Y4YEOHO-
MO3HABATEJIbHON JIEATEIbHOCTH OOYy4Yalomerocs IO OCBOCHHUIO COJIEp)KaHUs
npeaMera. [1o BceM Ha3BaHHBIM MO3HULMSM B IpOrpaMMe IO XHMHUHU COOJIIO/IEHA
IIPEEeMCTBEHHOCTh C (enepaibHOil pabodeil mporpaMMoil OCHOBHOTO 0OIIEro
oOpazoBanust 1o xumuu (Wig 8—9 KiaccoB 00pa30BaTENbHBIX OpraHU3alui,
0a30BbIl YPOBEHB).

XHUMHYECKOE oOpa3zoBaHue, MOJIy9aeMOe BBITTYCKHUKAMH
o01reo0pa3oBaTebHON  OpraHU3allMM, SIBISICTCS HEOTHEMJIEMOM YacThlo UX
oOpazoBaHHOCTH. OHO CIY)XHUT 3aBEpIIAIOIIMM JTAallOM peau3alud  Ha
COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIIOUEBBIX LIEHHOCTEH, MPUCYIIUX
[EJIOCTHOW CHCTEME XHUMHUYECKOro oOOpa3oBaHHs. OTH LEHHOCTH KacaloTCs
MO3HAHUS 3aKOHOB IIPHUPOABI, POPMUPOBAHUS MHUPOBO33PECHHSI U OOIICH KYIbTYpHI
YeJioBeKa, a TakKe DOKOJOTMYECKHM OOOCHOBAHHOTO OTHOILIEHUS K CBOEMY
3I0pPOBBI0O M NPUPOJHON cpene. Peanmusyercs xumuueckoe o00pa3oBaHue
oOyyJarommxcsi Ha YpOBHE CpeHEero 00IIero 00pa3oBaHus CPEACTBAMHU y4eOHOTO
npeaMeTa «XUMHUS», COJep)KaHHE H IOCTPOCHHE KOTOPOTO OMpEaeiieHbl B
mporpaMme 0 XHMHH C YYETOM CIenu(PUKA HAyKH XAMHAW, €€ 3HAYCHHS B
MO3HAHUU TPUPOJBI U B MaTEPUAIbHOW KU3HHM OOIIECTBA, a TaKke C y4ETOM
oOlmmx 1efned W TMPUHIUIOB, XapaKTEPU3YIOIIMX COBPEMEHHOE COCTOSHHE
CUCTEMBI cpefiHero oo1iero oopasoBanus B Poccuiickoit denepanumu.

[Tpu GpopMupoBaHUYU CoMEp KaHUS MPEaMETA « XUMHS» YUTEHBI CIIETYIOIIHEC

ITOJOXKCHHUA O CHGHI/I(l)I/IKe " 3HAUYCHHUHN HAYKH XHUMHUHU.

XUMHS KaK 3JEMEHT CHCTEMbl €CTECTBEHHBIX HayK UIPAET OCOOYIO pOJb B
COBPEMEHHOW LMBWJIM3ALMM, B CO3JJaHUM HOBOW 0a3bl MAaTepUaIbHON KYJIbTYPHI.
Ona BHOCUT CcBOM BKJaJa B ()OPMHUPOBAHHE PALMOHAIBHOTO HAYYHOT'O MBIIUICHUS,
B CO3JIaHUE LIEJIOCTHOTO MPEJCTABICHUS 00 OKpY)KaloIleM MHUpE Kak O €IUHCTBE
OPUPOJIbI U YeJIOBEKa, KOTopoe (HOpMHUpYeTCs B XMMHUHM Ha OCHOBE MOHUMAaHUS
BEILIECTBEHHOI'0 COCTaBa OKPY’KAIOUIETO MHUPA, OCO3HAHUS B3aMMOCBSI3H MEXIY
CTPOEHHUEM BEILIECTB, UX CBOMCTBAMHU U BOZMOXHBIMH 00J1aCTSIMU IPUMEHEHHUS.

CoBpeMeHHass XuMHUs KaKk HayKa CO3UAaTeNIbHasl, HAyKa BBICOKMX TEXHOJIOTHI
HanpaBliecHa Ha pelieHHe TJ00albHBIX NPOoOJeM YCTOWYUBOTO pa3BUTHUS
YEJIOBEYECTBA —  CBIPbEBOM, JHEPIreTUYECKOW, MHUIIECBOM, DKOJOTHYECKOU
0€30MacHOCTH U OXPaHbI 310POBbSI.

TecHO B3aMMOJENCTBYS C APYTMMHU €CTECTBEHHBIMU HAyKaMU, XUMHS CTaJIa
HEOTHEMJIEMOMN YacThIO MUPOBOM KYJbTYphl, HEOOXOIMMBIM YCIOBUEM YCHEIIHOTO
Tpyda M KHU3HU Kaxaoro ujeHa oOmectBa. CoBpeMeHHass XHMHSA Kak Hayka
CO3MJATENIbHAS, KAaK HayKa BBICOKMX TEXHOJIOTMH HAIlpaBJIEHA HA pEIICHUE



IJI00ANBHBIX MPOOJEM YCTOMUMBOTO pa3BUTHS UEJIOBEUECTBA — CBHIPHEBOM,
HEPreTHYECKOM, MUIIEBOM, IKOJIOTUYECKOI 0€30MaCHOCTH M OXPaHBI 310POBBA.

B coorBercTBHM C OOIIMMH LEIAMH W MPUHUUIIAMU CPEJHErO OOIIEro
oOpaszoBanust conepkanue npeamera «Xumus» (10-11 kmacesl, 6a30BbIi ypOBEHb
U3YyYEHHUsI) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOLIEKYJIBTYPHYIO MTOATOTOBKY
oOydaromuxcs, HEOoOXOMUMYI0 MM JJs BbIPAa0OTKHM  MHPOBO33PEHUECKUX
OPUEHTUPOB, YCHEHNIHOTO BKJIIOYEHUS B IKU3Hb COLUYMA, MPOAOLKEHUS
o0pa30BaHMsI B pa3IMYHbIX 00JIACTSIX, HE CBSI3aHHBIX HETMIOCPEICTBEHHO C XUMHUEH.

CocraBngomuMu  npeameTa  «XUMHUS»  SABISAIOTCA  0a30Bble  KypChbl —
«Oprannueckas xumus» U «OOmass U HeOopraHUYecKas XUMHs», OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHMsI KOTOPBIX SIBJIIFOTCS OCHOBBI 0a30BOIl HAYKH: CUCTEMA
3HAHUU M0 HEOPTaHUYECKOW XUMHHU (C BKIIIOUEHUEM 3HAHUM U3 OOIICH XUMUU) U
opraHu4eckoil xumun. POpMHUpPOBAHUE AAHHOW CHCTEMBI 3HAaHHUW NPU HU3YYCHUU
npeaMera 00ecnedYMBaeT BO3MOYKHOCTb PACCMOTPEHHsSI BCEro MHOT0oOpa3us
BEILECTB Ha OCHOBE OOIIMX MOHSATUH, 3aKOHOB U TEOPUH XHUMHUH.

CrpykTypa coaepxaHus KypcoB — «Opranumdeckas xumus» U «OOmas u
HEOpraHuyeckas XUMHUs» cpopMupoBaHa B IMporpamMme MO XMMHM Ha OCHOBE
CUCTEMHOTO TOJXOJa K H3yYEHHI0O YydyeOHOro marepuaja U OO0yCJIOBIIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUH HA  ONPEICIEHHBIX
TEOPETHUYECKUX YpOBHAX. Tak, B Kypce OpraHMY4eCKOW XHMHHM BELIECTBA
paccMaTpHUBAIOTCSI HA YPOBHE KJIACCUYECKON TEOPUU CTPOEHUS OPraHUYeCKHX
COCIIMHEHHH, a TakX€ Ha YPOBHE CTEPEOXMMHYECKUX M  3BJIEKTPOHHBIX
OpelCcTaBlICHU O cTpoeHuu BeulecTB. CBeaeHHs 00 H3y4aeMbIX B Kypce
BELIECTBaX JAOTCS B Pa3BUTHH — OT YIJIIEBOJOPOAOB 10 CIOXKHBIX OMOJIOTMYECKU
aKTUBHBIX COEIUHEHHH. B Kypce OpraHM4eckol XUMHUHU TOJYy4aroT pPAa3BUTHE
chopMUpOBaHHBIC HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs NEpBOHAYATILHBIC
IPEJCTaBICHUS O XUMUYECKOM CBsI3MU, KIAaCCU(PUKAIIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON pEaKIUU.

[lon HOBBIM yrjaoM 3peHUsi B IMpeaMeTre «XUMHs» 0a30BOr0 ypOBHS
paccMaTpUBaeTCss M3YyYEHHbIH Ha YPOBHE OCHOBHOTO OOHIEro 00pa3oBaHUs
TEOPETUYECKU MaTtepuan | (PaKTOJOIMYECKHME CBEAEHUS O BEIIeCTBaX U
XUMHUYECKOM peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIIas M HeopraHuyeckas
XUMHSD» 00yYaromMMcsl TMPEAOCTaBISETCS BO3MOXKHOCTh OCO3HATh 3HAYCHHE
NEPUOJIMYECKOTO 3aKOHA C OOLIETEOPETUYECKUX U METOJOJIOTHYECKUX TO3UIUH,
riyoke TOHSATh HUCTOPUYECKOE H3MEHEHHE (YHKIUMH H3TOro 3aKkoHa — OT
00001aro1Iei 10 OOBIICHSIONMIEH U TPOTHO3UPYIOIICH.

Ennnast cucrema 3HaHMN O BaXXHEHIIMX BENIECTBAX, UX COCTABE, CTPOCHUH,
CBOMCTBax W NPUMEHEHHH, A TAKXKE O XUMUYECKHX PEAKLUHSIX, UX CYIIHOCTH H
3aKOHOMEPHOCTSAX MNpOTeKaHus JomnoJjiHgercs B Kypcax 10 um 11 xkmaccos



AJIEMEHTAMH COJICPKAHUS, HUMEIOIIUMHU KYJIbTYpOJIOTHUUECKUA W TPUKIATHON
XapakTep. OTH 3HAHUS CHOCOOCTBYIOT TOHMMAHUIO B3aUMOCBS3M XHUMHU C
JPYTMMHU HayKamu, pPacKpblBalOT €€ pPOJib B IMO3HABATEIBHOM M MPAKTUYECKOU
JESATEIbHOCTH YeJIOBEKa, CIOCOOCTBYIOT BOCIUTAHUIO YBAXKEHMSI K MPOIECCY
TBOpUYECTBa B 00JACTH TEOPUU M MPAKTUYECKUX MPUIOKEHUNU XUMHUHU, TTOMOTAIOT
BBIITYCKHUKY OPHUEHTHPOBATHCS B OOIIECTBEHHO W JIMYHOCTHO 3HAYMMBIX
npo0iemMax, CBSI3aHHBIX C XUMHEH, KPUTUYECKA OCMBICIUBATh HWH(POPMAIHUIO
OpUMEHATh €€ U1 TIONOJHEHUS 3HaHWM, pelIeHUs WHTEUICKTYalbHbIX U
HKCIIEPUMEHTAILHBIX MCCIIEIOBATEIbCKUX 3a7a4.B 1enom conepkanue yueOHOTO
npeaMeTa  «XUMHUS»  JAaHHOTO  YPOBHS ~ M3YYEHHS  OPUEHTUPOBAHO  Ha
dbopmupoBaHre y OOYYAIOMIMXCSI MHPOBO33PEHUYECKONW OCHOBBI JUISI TTOHUMAHHUS
bunocohckux MACH, TaKWX KaK: MaTepuaIbHOEC CAMHCTBO HEOPTaHMYECKOTO U
OpraHMYEeCKOro MHpa, OOYCIIOBIEHHOCTh CBOWCTB BEIIECTB WX COCTAaBOM H
CTpPOEHHEM, TI03HABAEMOCTb MPHUPOJHBIX SIBICHUNA MYyTEM OKCIEpPUMEHTa W
peIIeHUsT TMPOTHBOPEYM MEKIy HOBBIMH (aKTaMH H  TEOPETHYCCKUMU
MPEANOChUIKAMHU, OCO3HAHUE POJIA XMMUU B PEIICHUU IKOJIOTUUECKUX MPoOIieM, a
TaKke mpo0eM cOepekeHUs SHEPTETUUECKUX PECYPCOB, ChIPhS, CO3/IaHUSI HOBBIX
TEXHOJIOTUI U MaTePUAJIOB.

B nmmane pemieHuss 3a7ad  BOCIUTAHUSA, PA3BUTHS UM COLMATU3AIMH
OoOy4Yaromuxcsi MPUHATHIC MNPOrpaMMOM MO XMMHUHU TMOJXOJbl K OIPEIEICHUIO
COJIEp’KaHMsI M TIOCTPOCHUSI TMpeIMeTa MpeaycMaTpuBaroT (GopMupoBaHue
YHUBEPCAIbHBIX Yy4EOHBIX JEHCTBUN, UMEIOMUX 0a30BO€ 3HAYCHUE IS
pa3NUYHBIX BHJIOB JICSITEIIBHOCTU: pEUICHUs MpoOsieM, TIOUCKa, aHaiu3a u
00paboTku nHGOpMAIIK, HEOOXOIUMBIX JIJIsi MPUOOPETEHUS OIbITa IPAKTUIECKON
U HCCJIEI0BATEIbCKON ACSATEILHOCTH, 3aHUMAIOIECH Ba)KHOE€ MECTO B IMO3HAHUU
XUMUH.

B mnpaktuke mnpemnojgaBaHus XMUMHH KaKk HAa YpPOBHE OCHOBHOTO OOIIETO
oOpa3oBaHus, TaK ¥ HA YPOBHE cpeHero odiiero oopa3oBaHus, IPH ONPEICICHUH
COJICPKATEJIbHOW XapaKTepUCTUKU 1IeJIeM M3y4eHUs IMpeaMeTa HampaBiIeHUEM
MEPBOCTENICHHON 3HAYMMOCTH TPAIUIMOHHO MPU3HAETCS (POPMHUPOBAHUE OCHOB
XUMHUYECKON HayKH Kak 00JIaCTM COBPEMEHHOTO €CTECTBO3HAHUSI, MPAKTUYECKON
JEATEIIbHOCTH 4YEeJIOBEKa U KAaK OJAHOTO M3 KOMIIOHEHTOB MHPOBOW KyJIbTyphl. C
METOJIMYECKOW TOUKM 3PEHUSI TAKOM MOAXOJ K ONPEACICHHUIO LIEJIEH U3y4YEeHUs
npeaMeTa SBIISICTCS BIOJIHE ONPaBIaHHBIM.

CornacHO JaHHOW TOYKE 3pEHHUs TJIABHBIMHU IIEJIIMU HU3YyUYCHHS MpeaMeTa
«Xumus» Ha 6a30BoM ypoBHe (10 —11 1) siBisIIOTCSA:

e (opMHUpPOBAaHHME CHCTEMBI XHUMHYECKHMX 3HAHUW KaK  Ba)KHCHIIICH
COCTaBJISIFOIIEN €CTECTBEHHO-HAYYHOW KapTUHBI MUPA, B OCHOBE KOTOPOU
JIekKaT KIIOUEBBIE MOHSTHUS, (YHIAMEHTAIbHBIE 3aKOHBI M TEOPUU XUMUU,



OCBOCHHE $3bIKa HAyKH, YCBOCHHE WM IMOHUMAHUE CYIIHOCTH JOCTYIHBIX
0000MIeHNIT MHPOBO33PEHUECKOTO XapaKTepa, O3HAKOMIIEHHUE C UCTOpHEH
WX Pa3BUTHUS U CTAHOBJICHHS,

e (opMHpOBaHME U pa3BUTUE MPEACTABICHUI O HAYYHBIX METO/AAX [MO3HAHUS
BEUIECTB M XUMHUYECKHX peakUui, HEOOXOOUMBIX Uil HpUOOpETEHMUS
YMEHHM OpPUEHTHUPOBATHCS B MHUPE BEIIECTB M XHUMHUYECKUX SIBICHHIA,
UMEIOIINX MECTO B MPHUPOJIE, B MPAKTUUECKOM 1 MOBCEIHEBHOM KU3HH,

e pPa3BUTUE YMEHUH U CIIOCOOOB IE€ATEIBHOCTH, CBSI3aHHBIX C HAOIIOACHUEM U
OOBSICHEHMEM XUMHYECKOTO OSKCIIEPUMEHTA, COOJIIOACHUEM  IpaBUII
0€3011acHOr0 OOpaIeHMsI C BELIECTBAMH.

Hapsiay ¢ atum, conepkaTelibHasi XapaKTepUCTUKa LeJIel U 3a/1ady U3yYCHUS
npeaMeTa B mporpaMMe 1Mo XMMUU YTOYHEHA U CKOPPEKTHUPOBAaHA B COOTBETCTBUU
C HOBBIMHU IIPUOPUTETAMHU B CUCTEME CpeaHero oluiero oopasoanus. CeroaHs B
OpernojaBaHUM XUMUM B OOJblIed CTEHNeHH OTAAETCS  MPEeArnovYTEeHUe
IPaKTUYECKOH KOMIIOHEHTE COJEp)KaHud OOy4YeHUs, OPUEHTUPOBAHHOW Ha
MOJTOTOBKY BBIIMYCKHUKA 00II€00pa30BaTENIbHOW OpPraHU3aliy, BJIaJCIOIIEr0 He
Ha0OpOM 3HaHUM, a (PYHKIHMOHAIBHOW TIPaMOTHOCTHIO, TO €CTh CIOCO0aMU U
YMEHMSIMU aKTUBHOTO IOJIyY€HHs 3HAHUN U MPUMEHEHHS UX B pEalbHOM YKU3HU
JUISL pEIICHUs] TPAKTUUECKUX 3aj1au.

B cBs3u ¢ 3THUM mpu W3YYEHHH TMpeaMeTa «XUMHsS» TOMHHHUPYIOIIEe
3HaYEHUE MPUOOPETAIOT TAKHUE LIETU U 3aJa4H, KaK:

ajanrtanus oO0y4aromMXcs K yCJIOBUSIM JUHAMHYHO Pa3BUBAOIIEIOCS MHpA,
dbopMUpOBaHHE  UHTEIUIEKTYaJbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYJHUYECTBY, CAMOCTOATEIbHOMY HPUHATHIO TPAMOTHBIX
peleHni B KOHKPETHBIX KU3HEHHBIX CUTYAIllHsIX, CBS3aHHBIX C BEIIECTBAMH U MX
IPUMEHEHHUEM;

dbopmupoBaHre y O0OyYalOmUMXCS  KJIIOYEBBIX HABBIKOB  (KJIHOYEBBIX
KOMIIETEHIIMI), UMEIOUIMX YHUBEPCAJIbHOE 3HAuY€HUE Ui Pas3IMYHbIX BUIOB
NEeATEIbHOCTH: PElIeHHs MpoOJeM, MOUCKa, aHanu3a U 00paboTKu MH(pOpMaLUH,
HEOOXOAUMBIX [JIs MPUOOPETEHUsl OmbITa JEATENbHOCTH, KOTOpas 3aHUMAaeT
BXHOE MECTO B TIIO3HAHWM XHMHH, a TaKXKe s OLEHKH C TMO3UIUI
HKOJIOTUYECKON O€30MacHOCTH XapakTepa BIUSHUS BEIIECTB M XUMHYECKHX
IIPOLIECCOB HAa OPTraHU3M YEJIOBEKA U IPUPOIHYIO CPENY;

pa3BUTHE TO3HABATEIHHBIX HHTEPECOB, MHTEIUICKTYAJIbHBIX M TBOPUYECKUX
CIIOCOOHOCTEN 00yUaroIMXCs: CIIOCOOHOCTH CaMOCTOSITENIbHO MPUOOPETATh HOBBIE
3HaHUS 110 XMMHH B COOTBETCTBUH C KU3HEHHBIMU MOTPEOHOCTIAMHU, UCIIOJIb30BATh
COBpeMEHHbIe MH(OPMALIMOHHBIE TEXHOJOTUH AJI MOMCKAa U aHalu3a y4eOHOU U
HAYYHO-TIOMYJISIPHON MHPOPMAIIMK XUMHUYECKOTO COJIEPIKaHNUS;



dbopMHpOBaHUE U Pa3BUTHE Y 00YJAIONTUXCSI ACCOIMMATUBHOTO M JIOTHYECKOTO
MBIIIICHUS, HAOTIOAaTeIbHOCTH, COOPAaHHOCTH, aKKYPAaTHOCTH, KOTOPHIE OCOOCHHO
HEOOXOJMMBI, B YAaCTHOCTH, NMPU IUTAHUPOBAHWW W TPOBEICHUU XHMHYECKOTO
AKCTIIEPUMEHTA;

BOCIIUTaHUE Yy OOydJarommxcs yOSKIEHHOCTH B  T'YMaHUCTHYECKOM
HAIPaBJICHHOCTH XWMHH, € BAXHOW POJM B PEIICHUH TJIOOAIBHBIX IPOOJIeM
PaIMOHAIBHOTO MPUPOIOTIONE30BAHUS, TIOTIOTHEHUS SHEPTETUUECKUX PECYPCOB U
COXpPAHECHHS TPHUPOJHOIO PABHOBECHS, OCO3HAHUS HEOOXOAMMOCTH OEpEKHOTO
OTHOIIICHHS K TPUPOJE U CBOEMY 3J0POBBIO, a TakKXe MNPUOOPETEHHUS OIbITa
WCIIOJIB30BaHUs TIOJYYEHHBIX 3HAHUM JUISI TIPUHSTHS TPAMOTHBIX pElIeHUH B
CUTYaIHsIX, CBSI3aHHBIX C XUMUYCCKUMU SBIICHUSIMH.

[lemn w 3amaum wm3ydeHUs mnpeameTa «XUMHUS» TOIYYWId TMOAPOOHYIO
METOJMYECKYI0 MHTepIpeTannio B pazzene «llnanupyembie pe3yabTaTbl OCBOCHUS
pOrpaMMbl MO XUMHK», TaKUM 00pa3zoM oOecreyeHO YETKOE MPECTaBICHUE O
TOM, Kakhe 3HaHWA M YMEHHUS HUMEIOT TPSIMOE OTHOIICHHWE K peanu3alun
KOHKPETHOM LIEH.

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

OO11ee Yncao 4acoB, OTBEAEHHBIX ISl U3YUEHHUS] XUMUU, HA 0a30BOM YPOBHE
cpeaHero oobmiero oopaszoBanusi, cocrapisieT 68 yacos: B 10 kiacce — 34 yaca (1
gac B Heento), B 11 kmacce — 34 yaca (1 gac B Hefenio).



COAEPXKXAHUE OBYUEHUA
10 KIIACC
OPTAHUYECKASA XUMUA

Teopernyeckue OCHOBbI OPraHUYECKOU XUMHH

[IpenMeT opraHMYeCcCKON XUMUU: €€ BO3SHUKHOBEHUE, Pa3BUTUE U 3HAYCHHE B
MOJYYEHUH HOBBIX BEIIECTB W MAaTepUalIOB. Teopusi CTPOEHUS OPraHUYECKHUX
coequHennit A. M. bytneposa, e€ ocHOBHBIE TOJI0keHUs. CTPYKTYypHBIE (POPMYIIBI
OpraHWYeCKUX BelecTB. ['oMonorus, wu3oMepuss. XHUMHUYECKas CBSI3b B
OpPTraHUYECKUX COCIMHEHUSAX — OJJMHAPHBIC U KPATHBIC CBS3H.

[IpencraBnenre o KiaccupuKaluu opraHUYecKux BeniecTB. HoMeHknaTypa
OpraHUYECKUX COEAMHEHUN (CHUCTEeMaThyeckas) W TpPUBUAIbHBIE Ha3BaHUS
BAXKHEUIIINX MPEICTABUTENEN KIACCOB OPraHUYE€CKUX BEIIECTB.

OKCIIEpUMEHTAIbHBIE METOJbl HW3y4YEHHs] BEIIECTB M HX MpPEBpallCHUN:
O3HAKOMJICHHE C O00pa3laMy OpraHWYeCKHX BEIIECTB W MaTepuajiaMH Ha HUX
OCHOBE, MOJICJTUPOBAHUE MOJIEKYJ OpPraHWYECKUX BEIECTB, HAOIIOJCHUE U
ONMCAHUE JIEMOHCTPAIIMOHHBIX OIBITOB MO MPEBPAIICHUIO OPraHUYE€CKUX BEIIECTB
IIpU HarpeBaHuu (TJIaBJICHUE, OOYTIMBAHUE U TOPEHUE).

Yriesoaopoant

AJIKaHBI: COCTaB M CTPOEHHUE, TOMOJIOTMYECKHW psAA. MeTaH W 3TaH —
MPOCTEHIIINE TPEACTABUTENIN aJKAHOB: (U3WYECKHME M XUMHUYECKHE CBOMCTBa
(peakuuu 3amenieHuss U TOPEHHMs), HAXOXKJACHUE B NPUPOJE, MOJyYeHUE U
MIPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUUECKUHN pAll. DTUIIEH U MPOMUIEH —
MPOCTEHIIINE TPEACTABUTENIN aJKEHOB: (PU3WYECKHME M XUMHUYECKHE CBOMCTBA
(peakuuu TUAPUPOBAHMS, TaAJOTCHUPOBAHUS, THUIpaTallUM, OKHUCICHUS U
MOJIMMEPU3AIINH ), TOJyYCHUE U TPUMEHEHHUE.

Ankanuensl: Oytaauwes-1,3 u merwnOytamueH-1,3: cTpoeHue, BaKHEWIINE
XUMUYECKHE CBOMCTBa (peakiusi mojaumepusanuu). [lomydeHne CHHTETHYECKOTO
Kay4dyKa U PE3UHBL.

AJIKMHBI: COCTaB U OCOOCHHOCTH CTPOECHUS, TOMOJIOTUYECKUH Psifl. ALICTHIICH
— TMPOCTEHIINIA TPEICTAaBUTENb AJIKHUHOB: COCTaB, CTPOCHHE, (UUYECKUE H
XUMHUUYECKUE CBOMCTBA (pEaKIMu THIPUPOBAHMUSI, TaJOTCHUPOBAHUS, TUIPATALINH,
TOpPEHHs] ), MOJyYeHUE U TPUMEHEHHUE.

Apenbl. benzon: coctaB, crpoeHue, QpuU3MyYeCcKHe W XMMHYECKHE CBOMCTBA
(peakuuu TaJIOTeHUPOBAHUSI 1 HUTPOBAHUS), MOJyYCHUE U TIPUMEHEHHE. 10.1y0:
cocmas, cmpoenue, uauueckue U  Xumuueckue  ceoucmea  (peaxkyuu
2aN02eHUPOBAHUsSL U HUMPOBAHUS), NONYYeHue u npumereHue. TOKCUYHOCTb



apeHoB. ['eHeTHueckas CBSI3b MEXIy YIJIEBOAOPOAAMH, MPUHAIJICKAIUIMH K
pa3IMyYHBIM KJIaccaM.

[IpuponHble HMCTOYHMKHK YIJIEBOAOPOAOB. IIpupoaHblii ra3 W IONMYyTHBIE
HedTanble Ta3bl. Hedth u e€ mpoucxoxnenue. CrnocoObl nepepadOoTKu HEPTH:
NEPErOHKa, KPEKUHT (TePMUYECKUN, KaTaluTUYeCKuil), mupoius. [IpomykTbr
nepepaboTku He(TH, UX MPUMEHEHHE B MPOMBIIIICHHOCTH U B ObITy. KameHnHbIit
yroJib U IPOAYKTHI €r0 MepepadoTKH.

DKCIEepUMEHTAIbHBIE METOJbl HW3YYEHHUsS BEIIECTB U HUX MPEBpaIICHUI:
O3HAKOMJIEHHME C oOoOpa3lamMu IlacTMacCc, KaydyKOB M PE3UHBI, KOJUIEKIIUH
«Heptp» u  «VYromp», MOACIUPOBAHUE  MOJIEKYJT  YIJIEBOJAOPOJIOB U
raJIOT€HOMPON3BOAHBIX, MIPOBEICHUE MPAKTUUYECKONW PabOThl: MONyYeHHUE STUIICHA

Y U3y4YEHHE €TO CBOWCTB.

PacuérHrie 3anaun.

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

Kuciiopoacoaep:kamue oprannyecKkue coeJMHeHUs

[IpenenbHbIE OAHOATOMHBIE CHOUPTBHL.. MeETaHON M 3TaHOJ: CTPOCHHUE,
buznueckue M XUMHYECKHE CBOMCTBA (peaklud C AaKTUBHBIMU MeETaJlJIaMH,
rajJjior€HOBOJIOPOJaMH, TOpPEHHUE), NpUMeHeHue. BoaopoaHble CBSA3M MEXAY
MOJIEKYJIaMU CIIUPTOB. /[elicTBHE METaHOa U 3TaHOJIa Ha OPraHKU3M YeJIOBEKa.

MHOroaToMHbl€  CHOUPTBL. OTWICHIJUKOIb W  TJILEPUH: CTPOCHHUE,
¢usznyeckne W XUMHUYECKHE CBOMCTBa (B3aMMOJEHCTBUE CO HIEIIOYHBIMU
MeTaJUlaMH, KadueCTBEHHasi PeakilMs Ha MHOTOAaTOMHBIE crupThl). JleiicTBUe Ha
opraHusM yenoBeka. [[pumeHenune ramuepruHa U 3TUIICHTJIUKOJIA.

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

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

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

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



YrneBonmpl:  cocTtaB, KjacCU(UKAIUS ~ yriaeBOAOB  (MOHO-, JHU- U
nosucaxapuabl). [moko3a — mpocTelmmii MOHOCaxapui: OCOOEHHOCTH CTPOSHUS
MOJIEKYJbI, (U3WYECKHEe U XHMHYECKHE CBOWCTBa (B3aUMOJEHCTBUE C
rugpokcuaom meau(ll), okuciacHre amMmuadHbIM pacTBOpoM okcuaa cepeopa(l),
BOCCTaHOBJICHHE, OpPOKEHME TJIIOKO3bl), HAXOXKICHUE B IMPHUPOJIE, MPUMEHEHUE,
ounonornyeckas poiib. @otocunres. pykTo3a KaK H30MEP IITHOKO3BIL.

Kpaxman u menniono3a Kak npupoaHbie monuMepsl. CTpoeHHe Kpaxmala U
nenono3bl.  du3nueckue U XUMHUYECKHE CBOMCTBAa Kpaxmana (TUIpOJIu3,
KaueCTBEHHAs PEaKIUs C HOJIOM).

DKCIEepUMEHTANIbHBIE METOJbl HW3YYEHHUsS] BEIIECTB U HUX MPEBpaIlCHU:
npoBeJcHUe, HAOMIOJCHHE W OMUCaHHE JAEMOHCTPALMOHHBIX OIMBITOB: TOPEHHUE
CIMPTOB, KAaY€CTBEHHBIE PEAKIMU OJHOATOMHBIX CIHPTOB (OKUCICHHME STaHOJa
okcugoM Mmemu(ll)), MHOroaTOMHBIX CHUPTOB (B3aUMOJCHCTBHE TIIIMIIEPUHA C
ruapokcuom menu(ll)), anpaernnoB (OKUCIeHNE aMMHAYHBIM PacTBOPOM OKCHJIA
cepeopa(l) u ruapokcugom wmenau(ll), B3aumomeicTBHe kpaxmana C HOJOM),
MPOBEJICHHUE MPAKTUIECKON pabOTHI: CBOMCTBA pacTBOpa YKCYCHOM KHCIIOTHI.

Pacuérnblie 3anaun.

Boluncienuss 1mo ypaBHEHHMIO XHWMHUYECKOW peakiuu (Macchl, 00BEMA,
KOJIMYECTBA MCXOJHOIO BEIIECTBAa MM MPOJYKTAa PEaKLMU M0 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 MCXOHBIX BEIIECTB WM MIPOAYKTOB PEAKITHH).

A3oTconepKale OpraHn4eckiue COeAMHECHNUS.

AMUHOKHUCIOTHI Kak aM(pOTepHble oprannyeckue coeanHenus. dusnueckue
U XUMUYECKHE CBOWCTBA aMUHOKHUCIIOT (Ha MpuMepe TiMiuHA). bronornyeckoe
3HauYE€HUE aMUHOKHCIIOT. [lenTumbl.

benku kak mpupoAHBIE BBICOKOMOJEKYISpHBIE coenuHeHus. [lepBuunas,
BTOpPMYHAs M TPETHUYHAs CTPYKTypa OeiakoB. XHUMHYECKHME CBOWCTBA OEJIKOB:
THIPOJIN3, ICHATYpAIHs], KAYECTBEHHBIC PEAKIINKN Ha OCJIKU.

OKCHepUMEHTAIbHBIE METOAbl HM3YYCHHsI BEIIECTB M WX IPEBPAIICHUIA:
HaOII0/ICHNE W ONMCAHUE IEMOHCTPAIIMOHHBIX OMBITOB: JIEHATYpaIus OCIKOB MPH
HarpeBaHuM, IBETHHIC PEAKIINU OCIIKOB.

BbicoKkoMoJIeKyIsIpHBIE COeTUHEHUSI

OCHOBHBIE MOHATUS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHUIl: MOHOMEp,
HOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPHU3ALUHU, CPEAHSS MOJIEKYJIApHas
macca. OCHOBHBIE METOABl CHHTE3a BBICOKOMOJEKYISPHBIX COCIWHEHUN —
TOJTUMEPH3AITHS U TTOJIMKOHICHCAIIHS.

OKCHepUMEHTAIbHBIE METOAbl HM3YYCHHS BEIIECTB M WX MPEBPAIICHUIA:
O3HAKOMJIEHHE C 00pa3liaMH MPHUPOAHBIX U UCKYCCTBEHHBIX BOJOKOH, IIaCTMAcC,
Kay4qyKOB.

MexnpeaMeTHble CBA3H.



Peanusanunst MEeXIpEeIMETHBIX CBA3EH NPU U3YYEHUH OPTaHUYECKON XMMHU B
10 kmacce OCYIIECTBISICTCA 4Yepe3 HCIOIb30BAaHUE Kak OOIUX €CTeCTBEHHO-
HAYYHBIX TOHATHUN, TaK W TOHATUMU, SBISIOUIMXCA CHCTEMHBIMU JUISI OTACIBHBIX
MPEIMETOB €CTECTBEHHO-HAYYHOTO LIUKIIA.

OO11e ecTeCTBEHHO-HAYUYHbIE MMOHATHUS: SIBJICHNE, HAYYHBIN (DaKT, TUNoTEe3a,
3aKOH, TEOpHs, aHaIu3, CUHTE3, KiIaccu(UKaIus, MepUOJIUIHOCTh, HAOIIOAEHHE,
U3MEPEHUE, FIKCIIEPUMEHT, MOJIETUPOBAHHUE.

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

buonorus: kierka, opranmsMm, Omochepa, oOMEH BEIIECTB B OpTaHHU3ME,
dboTtocuHTE3, OHOJIOTMYECKH AaKTUBHbIE BeliecTBa (OE€NKH, YTJIEBOIBI, >KUPHI,
bepMeHTHI).

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

TexHOonorus: MNHIIEBbIE MPOAYKTHl, OCHOBBI PAlMOHAIBHOIO MHUTAHMS,
MOIOLIME CPENICTBA, JEKAPCTBEHHbIE U KOCMETHUYECKHE IMpenapaThl, MaTEpHaIbl U3
VCKYCCTBEHHBIX M1 CHHTETHYECKUX BOJIOKOH.

11 KIIACC

OBIIASA U HEOPTAHUYECKASA XUMUSA

Teopernueckne 0CHOBbI XUMUH

XuMUYeCcKuil sneMeHT. AToM. Sapo artoma, H30TONbL. JIEKTPOHHAS
000J1049Ka. DHEPreTHUECKUE YPOBHHM, MOAYPOBHU. ATOMHBIC opOuTamu, S-, p-, d-
aneMeHTbl. OCOOEHHOCTH pachpeesieHusl 3JIEKTPOHOB MO OpOHUTAIIM B aTOMax
AJIIEMEHTOB MEPBbIX YETHIPEX NEPUOJOB. DNEKTPOHHASI KOH(PUTYpaALUsi AaTOMOB.

[lepnognuecknil 3akoH U Ilepuoandeckas cucreMa XMMHAYECKUX JJIEMEHTOB
. . MenaeneeBa. CBsi3b MepUOINYECKOTO 3aKOoHA U I[lepnoauyeckoil cucTeMbl
xuMmudeckux sneMmeHToB Jl. M. MeHnneneeBa ¢ COBpEMEHHOW TEOPUEH CTPOCHUSA
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHHUS CBOMCTB XHMHYECKHX DJJEMEHTOB U
o0pa3yeMbIX MMM TPOCTBIX MU CIIOKHBIX BEIIECTB IO TPYIIaM M MEPUOJIAM.
3HaYeHue NepUoANYECKOro 3aKOHA B Pa3BUTHH HAYKHU.

Ctpoenue BemiecTBa. XHUMHYECKass CBs3b. BHAbI XHMHYECKON CBS3U
(KOBaJICHTHasi HEMOJISIpHAs W TOJISIpHAsl, MOHHAs, MeTajuindeckas). MexaHu3Mbl
oOpa3oBaHUs KOBAJEHTHOM XUMHUYECKOW CBs3M (OOMEHHBIM U  JOHOPHO-
akuentopHsiil). BomopoaHas cBs3b. BalleHTHOCTh. DNEKTPOOTPULIATETLHOCTD.
Crenenb okucieHus. IoHbI: KATHOHBI U AHUOHBI.



BemectBa  MOJEKYJSIPHOTO W HEMOJIEKYJSIPDHOTO  CTPOEHHUSA.  3aKOH
MOCTOSIHCTBA COCTaBa BEIECTBA. THIBI KPUCTAIUIMYECKUX PEIIETOK. 3aBUCUMOCTh
CBOMCTBA BEILECTB OT TUIA KPUCTAJUIMYECKON PEIIETKH.

[IonsiTe o nucnepcHeIX cucremax. VICTMHHBIE M KOJUIOMIHBIE PACTBOPBI.
MaccoBas 10JIs1 BEIECTBA B pacTBOPE.

Knaccudukanus HEOPraHUYECKUX COECIMHEHU M. Howmenknarypa
HEOPTraHWYECKUX BEIIECTB. [ eHeTHdeckas CBsI3b HEOPraHWYECKUX BELIECTB,
IPUHAICKAIIMX K Pa3JIMYHBIM KJIACCAM.

Xumnyeckass  peakuus. Kraccupukanus — XUMHUECKMX — peakuMid B
HEOPTraHWYECKON M OPraHWYeCKOM XHMHH. 3aKOH COXPAaHEHMsI MAacChl BELIECTB,
3aKOH COXPAHEHHMS U MPEBPALICHUS YHEPTUU TPU XUMUYECKUX PEAKLUAX.

CkopocTh peakiuu, e€ 3aBUCUMOCTh OT pa3inyHbIX (QaxTtopoB. OOpaTuMbIe
peakuuu. XMMHYECKOe paBHOBecue. PakTOphl, BIMSIOLME HA COCTOSHHE
xumudeckoro pasHosecus. [Ipunnun Jle [larense.

OnekTpoiautuueckas gucconuanus. CuiabHble M Cia0ble 3JIEKTPOJIUTHI.

Cpena BOAHBIX PacCTBOPOB BEINECTB: KHCJAs, HCMTpaJibHAs, IIelIovHas. Peakumn
WOHHOTr0 0OMeEHa.

OKUCITUTENBHO-BOCCTAHOBUTEIBHBIC PEAKIINH.

DKCHEPUMEHTAJIbHBIE METOJbl M3YyYE€HUS BEIIECTB W WX NPEBPAIICHUN:
neMoHcTpanus Tabmun «[lepuoanueckas cucremMa XxuMuueckux sneMeHToB /. .
MenpeneeBay, U3ydyeHUE MOJENEH KPUCTALTUYECKUX PEMIETOK, HaOIIOJCHUE U
OMHUCaHUE JEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (pPa3iioKeHUE MEPOKCU 1A
BOJIOPOJA B MPUCYTCTBUU KATAIM3ATOPA, ONPEAECICHUE CPEIbl pACTBOPOB BEIIECTB
C TMOMOUIbI0 YHHMBEPCAIBHOIO HWHIUKATOPA, PEAKUMH HOHHOrO 0oOMeHa),
MIPOBENICHUE TIPAKTUYECKOIN paboThl «BausHue pa3iuyHbIX (PaKTOPOB HA CKOPOCTh
XAMHUYECKON pEAKIUM».

PacuétHble 3anaumn.

Pacuétel 1O ypaBHEHMSM XHMHUYECKHX pEaKUUi, B TOM YHCIIE
TEPMOXUMUYECKHAE PACUEThl, PACUEThl C HCHOJIB30BAHUEM IOHATUS «MacCOBas
JIOJIS1 BELIECTBAY.

Heoprannuyeckasi xumus

Hemerannel. Ilonoxkenne HemetaiuioB B llepuogumueckoi  cucreme
xumuueckux sneMeHToB [[. M. MenneneeBa u 0COOEHHOCTH CTPOCHHS aTOMOB.
@u3nyecKue CBOMCTBA HEMETAIOB. AJUIOTPONUS HEMETAUIOB (HAa mpuMeEpe
KHCIIOpoa, cephl, pochopa u yriepomaa).

XUMUYECKHE CBOMCTBA BaKHEUIIIMX HEMETAUIOB (TajoreHoB, CEPhl, a30Ta,
dochopa, yrimepoma U KpeMHHMs)) M UX  COCOUHEHUUA  (OKCHUIOB,
KHUCJIOPOJICOJIEPKAITUX KUCIOT, BOJAOPOJAHBIX COSAMHEHUN).



[IprMeHeHnEe Ba)XHEUIIMX HEMETAIIOB U KX COEUHEHHM.

Merannel. Ilonoxenne meramnos B [leproanueckoi cucreMe XMMHUYECKUX
anemenToB [I. . MengeneeBa. OCOOEHHOCTH CTPOEHUS 3JEKTPOHHBIX 000JIOYEK
aToMoB MeTayuioB. O6mme gusnueckue cBoricTBa MeTauioB. CriaBbl METaJIOB.
DIEKTPOXUMHUYECKUI P HAMIPSKEHU METAIIIOB.

XUMUYECKUE CBOMCTBA BAXXHEUIIMX METAJUIOB (HATPUM, KaJiuil, KaJbIUH,
MarHui, allfOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCAMHEHUHN.

OO6mue crnocoObl nomydeHus: MetauioB. [IpuMeHeHne mMeTamioB B OBITY U
TEXHUKE.

OKCINEpUMEHTAIbHBIE METOJBl HM3YyYEHHUS BEUIECTB W HMX NPEBpALICHUN:
U3y4eHHEe KOJUeKUuu «MeTamisl W CIUIaBbDy, OOpa3l0OB HEMETAJUIOB, PEIICHHE
IKCMEPUMEHTAIBHBIX 3aJ1a4, HAOJIO/ICHUE W ONHCAHHWE JEMOHCTPAIIMOHHBIX U
71a00paTOPHBIX OMBITOB (B3aMMOAECUCTBHE T'MIPOKCHIAa AITIOMHHUS C PacTBOpaMHU
KHCJIOT U I1IEJI0Y€eH, KaueCTBEHHBIE PEaKI[UN Ha KATUOHBI METAJIOB).

Pacuérnblie 3anaun.

PacuéTtel macchl BemiecTBa WM OOBbEMA ra3oB IO M3BECTHOMY KOJIWYECTBY
BEILECTBA, Macce WM OOBEMY OJHOTO M3 YYAaCTBYIOIIMX B PEAKIUU BELIECTB,
pacuérbl Macchl (00bEMa, KOJIMYECTBA BELIECTBA) MPOAYKTOB PEAKIIMH, €CIIU OJJHO
U3 BELIECTB UMEET IIPUMECH.

XuMus ¥ ’KU3Hb

Ponp xuMun B 00€CIEUEHUM SKOJOTUYECKOM, SHEPTreTUUECKON U MHUILEBOU
0€30MacHOCTH, PAa3BUTUM MeIUUUHBL. [loHATHE O Hay4YHBIX METOAAX MO3HAHMS
BEILIECTB U XMMUYECKUX PEAKLUH.

[IpencraBnenuss 00 OOMMX HAYYHBIX MPUHIUIAX MPOMBIIIJIEHHOTO
ITOJTYYEHHUSI BXKHEUIIINX BEIIECTB.

YenoBek B MHUpE BEUIECTB M MaTEpPUATIOB: BAXKHEWUIIHNE CTPOUTEIBHBIE
Marepuasbl, KOHCTPYKUHMOHHBIE MAaTepuasbl, KpPacKHh, CTEKIO, KepaMHKa,
MaTepuanbl s JJIEKTPOHUKHA, HAHOMATEPUANIbl, OPTaHUYECKUE U MUHEPAJIbHbIC
yaoOpeHus.

XuMuUs M 3I0pPOBbE YEJIOBEKA: NPaBUJIa MCIOJIB30BAHMS JIEKAPCTBEHHBIX
IpenaparoB, MpaBuiia OE€30MaCHOTO MCIIOJIb30BAaHUS MPENapaToB OBITOBON XUMUHU
B MIOBCEITHEBHOW JKU3HMU.

MexnpeaMeTHbIe CBA3H.

Peanuzanusi  MeXNpeOMETHBIX CBA3€d TpU  HM3y4yeHUH OOmend u
HEOPraHUYEeCKOM XMMHM B 11 Kilacce OCylIECTBIIIETCS YEpE3 MCIOJIb30BAHUE KAK
OoOIUX eCTECTBEHHO-HAYYHBIX TOHSATHH, TaK ¥ TOHATUN, SBJISIONMIAXCS
CUCTEMHBIMU I OTAEIBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOI'O LIMKJIA.



OOmme ecTeCTBEHHO-HAYYHBIC MOHSTHUS: HAy4YHBINH (DakT, rUmoTe3a, 3aKOH,
TEOpWsl, aHalu3, CHHTE3, KJIacCH(pUKAIMS, TEePUOJANIHOCTh, HAOIIOICHUE,
AKCIIEPUMEHT, MOJICJINPOBAHNE, U3MEPEHUE, SABJICHHUE.

dusukKa: MaTepus, SHEPTHs, Macca, aToOM, 3JEKTPOH, IPOTOH, HEUTPOH, HOH,
M30TOM, PAIMOAKTUBHOCTh, MOJICKYJIa, SHEPreTUYECKUN YPOBEHb, BEIIECTBO, TETO,
00BEM, arperaTHOE COCTOSIHHE BEIIECTBA, (PM3WYECKUE BEIMYUHBI U €IUHUIIBI WX
WU3MEPEHUS, CKOPOCTb.

buonorusi: kneTka, opraHu3M, SKocHUCTeMa, Owocdepa, Makpo- U
MHUKPO3JIEMEHTBI, BATAMUHBI, 0OMEH BEIIIECTB B OpraHu3Me.

['eorpadusi: MuHEpanbl, TOPHBIC MTOPOJIbI, MOJE3HBIE UCKOIMAeMble, TOTUIURBO,
PECYPCHL.

TexHoynorus: XUMUYecKasi MPOMBIIUIEHHOCTh, METAJLTyprusi, TPOU3BOJICTBO
CTPOUTEIBbHBIX MaTEpPUAJIOB, CEIHLCKOXO3SMCTBEHHOE IIPOM3BOJICTBO, MHIIEBAs
MIPOMBIIIJICHHOCTh,  (hapMarieBTUUECKass  IPOMBINIICHHOCTb,  ITPOM3BOJICTBO
KOCMETHYECKUX IIpenapaToB, MPOU3BOJACTBO KOHCTPYKIIMOHHBIX MAaTE€pUAJIOB,
AJIEKTPOHHAS MPOMBIIUIEHHOCTh, HAHOTEXHOJIOT U H.



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

JIMYHOCTHBIE PE3YJIBTATBI

dI'OC COO ycranaBnuBaeT TpeOOBaHUS K peE3yJibTaTaM OCBOCHHS
OOy4YarONIMMHUCSL TMPOTPAaMM CpPEIHEro OoOLEero o0pa3oBaHusi (JUYHOCTHBIM,
METaNpeIMETHBIM M MpeAMETHbIM). HaydHo-MeTonuueckol OCHOBOM st
pa3paboTKu TUIAHUPYEMBIX PE3yJIbTaTOB OCBOCHHS MPOrpaMM CPEIHEro OOIIEero
00pa30BaHUsl SIBISIETCS] CUCTEMHO-/IEATEIbHOCTHBIN MOAXO/.

B cooTBeTcTBUM € CHCTEMHO-IEATEIBHOCTHBIM MOAXOIAOM B CTPYKTYpE
JUYHOCTHBIX PE3yJIbTATOB OCBOCHHMS NpeIMeTa «XUMHS» Ha YPOBHE CPETHErO
o0111ero 0Opa3oBaHusl BbIJCIEHBI CIEAYIOIINE COCTABISIOININE:

OCO3HAHHUE OOYYAIOUIUMUCS POCCUUCKOW TpaxJaHCKOM HIACHTUYHOCTH —
TOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOSITENILHOCTH U CAMOOTIPEICIICHHIO;

HAJIM4KME MOTUBAIIMU K O0YUEHHUIO;

[€JICHANPABJIICHHOE PAa3BUTHE BHYTPEHHUX YOCKICHUN JTMYHOCTU HAa OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPaJAHLIHMI 0a30BOM HAYKU XUMUU;

TOTOBHOCTh M CIOCOOHOCTh OOY4YarolIUMXCsi PYKOBOJCTBOBATHCS B CBOEH
JEATEIIBHOCTH [IEHHOCTHO-CMBICIIOBBIMH YCTAHOBKAaMH, MPUCYIIUMHU LEIOCTHOU
CUCTEME XUMHUYECKOTO 00Pa30BaHUs;

HaJIMyue MPaBOCO3HAHUS AKOJOTHUUECKON KYJIbTYpPhl U CIIOCOOHOCTH CTaBUTh
eI U CTPOUTH )KU3HEHHBIE TIAHBI.

JInyHOCTHBIE pe3yJbTaThl OCBOCHUSI MpeaMeTra «XHUMHS» JOCTUTalTCs B
CANHCTBE Y4YEOHOW ¥ BOCHUTATEIBHOW JACSITEIBHOCTH B COOTBETCTBUU C
I'YMaHUCTUYECKUMHU, COLMOKYJIbTYPHBIMU, JYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U HaealaMUd POCCUHCKOTO TPaKJAHCKOro OOIECTBa, MPUHATHIMU B OOILECTBE
HOpMaMU W TpaBWIaMH  TOBEJEHHUSA, CIOCOOCTBYIOIIMMHU  IIpolieccam
CaMOITO3HAHUS, CAMOPA3BUTHUSI W HPABCTBEHHOTO CTAHOBIICHUS JIMYHOCTH
oOydJarommxcs.

JInyHOCTHBIE pe3ynbTaThl OCBOEHUS MpeAMeTa «XHUMHS» OTPAKAIOT
c(hOpMUPOBAHHOCTh OIbITA [MO3HABATEILHOW M MPAKTUYECKON JAEesATEILHOCTH
00y4Yaromuxcsl 1Mo peaan3aii IPUHSATHIX B OOIIECTBE IEHHOCTEH, B TOM YHCJIE B
YaCTHU:

1) rpaxaaHCcKOro BOCIMTAHMS

OCO3HAHUS 00YUYaAIOIIMMUCS CBOUX KOHCTUTYIIMOHHBIX MPaB U 00S3aHHOCTEH,
YBaKCHUS K 3aKOHY U MTPABOIOPSIKY;

MPEACTABICHUSI O COLUMAJIBHBIX HOPMax M TMpaBWIaX MEXIMYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;



TOTOBHOCTM K COBMECTHOM TBOPUYECKOW JAESATENBHOCTH MNPHU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHWN y4eOHBIX W TMO3HABATENBLHBIX 3a/1a4, BHITIOJHEHUU
XUMHUYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTH TOHMMAaTh W TPUHUMATh MOTHUBBI, HAMEPEHUS, JIOTHUKY H
apryMEHTBI JPYTUX MPU aHAIU3E PA3IUYHBIX BUJIOB YUeOHOU AESITEIbHOCTH;

2) IAaTPUOTHYECKOI0 BOCITUTAHHUSA:

LHEHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY M HAyYHOMY HACIEJIUIO
OTEUYECTBEHHOW XUMUHU;

YBaXEHUSI K MPOILECCY TBOpPUECTBA B 00OJACTH TEOPUU U TPAKTUYECKOIO
MPUMEHEHUSI XMMUHU, OCO3HAHUSA TOTO, YTO JOCTH)KECHHUS HAyKH €CTh PE3YJIbTaT
JUTATEIIbHBIX ~ HAOMIOJEHUN, KPOMOTIMBBIX  AKCIIEPUMEHTAIBHBIX  ITOUCKOB,
MOCTOSTHHOTO TPY/1a YYEHBIX U MPAKTUKOB,;

WHTEpECa M MO3HABATEJbHBIX MOTHBOB B TOJNYYEHHH U TMOCIEIYIOLIEM
aHanu3e UHPOpPMAIMU O MEPEOBBIX TOCTHXKEHHUSIX COBPEMEHHOW OTEYECTBEHHOM
XUMUH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPaBCTBEHHOI'O CO3HAHMUS, STUYECKOTO OBEACHUS;

CIIOCOOHOCTH OIICHUBATh CUTYAllUU, CBA3aHHBIE C XUMUYECKUMHU SIBIICHUSMH,
U MPUHUMAaTh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh HA MOPaJIbHO-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:

MOHMMAHUSl IIEHHOCTEM 310poBOTO M 0Oe3omacHoro oOpasza IKU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOT'O OTHOIICHHS K COOCTBEHHOMY (DHU3MYECKOMY U
IICUXUYECKOMY 3/I0POBBIO;

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

MOHMMAHUSl 1LEHHOCTH TPaBUJl HWHJIUBUAYAJIBHOTO W  KOJUJIEKTUBHOTO
0e30MacHOro MOBEICHUS B CUTYallUAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIO/IEH;

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

5) Tpy10BOI0 BOCIIMTAHMS:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-UCCIIEeI0BATEIbCKON
NeATEeTbHOCTH, OOINECTBEHHO TMOJIE3HOW, TBOPYECKOW W JPYrUX BHAAX
JEATEIIbHOCTH;

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



UHTEpeca K MPAKTHUYECKOMY M3YUYEHHIO MPOQPECCHI Pa3IuyHOro 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 mpodeccuu U peanu3anuud COOCTBEHHBIX >KU3HEHHBIX
IUIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEW K XMMHH, HHTEPECOB U
noTpeOHOCTEN 00111IeCTBa;

6) 3K0J10rH4eCKOro BOCIIMTAHMS:

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

NOHUMAHUSL TJIOOAIBHOIO XapakTepa 3KOJOTMYECKHX MpoOJeM, BIIHMSHUS
HDKOHOMHYECKHUX IPOLIECCOB HA COCTOSIHUE IPUPOTHOM U COLMATIBHON CPEbI;

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

AKTUBHOTO HENPUATHS JCUCTBUM, NPUHOCIIIMX BpEI OKPYXKAIOLIEH
NPUPOAHON Cpelie, YMEHHsI MPOTHO3UPOBATH HEOJArONPUSATHBIE 3KOJIOTMYECKUE
MOCIIEICTBUA NPEANPUHUMAEMBIX JEUCTBUN U TPEAOTBPAILIATh UX;

HaJIMYKS PA3BUTOTO 3KOJIOTUUYECKOTIO MBILUICHUS, SKOJIOIHYECKON KYJIbTYPHI,
OIIbITa JEATEIbHOCTH DKOJIOTUYECKOMU HaIIPaBJICHHOCTH, YMEHUSA
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIBHOM, KOMMYHUKATUBHOM M COLIMAIIBHOM
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
npeacTaBieHuss 00 OKpY)KaroleM MHUpE Kak O €IMHCTBE MPHUPOJbI M YeIOBEKa, B
MO3HAHWU TPUPOJHBIX 3AKOHOMEPHOCTEH W pEelIeHUH MpoOJEeM COXpaHEHUs
IIPUPOTHOTO PaBHOBECHS;

yOeXKIEHHOCTH B 0OCOOOWM 3HAYMMOCTH XHMHHM JJIi  COBPEMEHHOMH
UUBUJIM3AUUU: B €€ TYMAaHHCTUYECKOM HAIIPAaBICHHOCTH W BAXXHOW pOJIA B
CO37IaHMHM HOBOM 0a3bl MaTepUaIbHON KYJIbTYpHI, PEIICHUU TI00aTbHBIX TTPOOIEM
YCTOMYHUBOTO Pa3BUTHS UYEJIOBEYECTBA — CHIPHEBOM, SHEPIreTUUYECKOU, MUILIEBON 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 HAayKaX, CIIOCOOHOCTH HUCIOJIb30BaTh



MOJTydaeMble 3HAHUS I aHAIH3a U OOBSCHCHHMS SBJICHUH OKPYXKAIOIIEro MUpPa U
MPOUCXOAAIINX B HEM W3MEHECHUH, YMEHHUS JIel1aTh 000CHOBAHHBIC 3aKIFOYCHUS 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 HCCIICIOBATEIbCKON JICITEIbHOCTH;

TOTOBHOCTH W  CIIOCOOHOCTH K  HENPEephIBHOMY  OOpa3oBaHUIO U
caM000pa3oBaHUIO0, K AaKTUBHOMY IIOJyYCHHIO HOBBIX 3HAHWHA 10 XWMHH B
COOTBETCTBHUH C KU3HEHHBIMH MTOTPEOHOCTSIMU;

UHTEpeca K OCOOSHHOCTSIM TpyJa B Pa3MYHBIX cepax mpodeccuoHanbHOM
JESATCIIBHOCTH.

METAINPEJMETHBIE PE3YJIbTATDI

MertanpeaMeTHbIe Pe3yJIbTaThl OCBOCHUSI YUEOHOIO TMpeaMeTa «XUMHUs» Ha
YPOBHE CpPeAHEro 00111ero 00pa30BaHUs BKIIOYAIOT:

3HaUYMMblE IS (OPMUPOBAHUS  MHPOBO33PEHUS  OOYUAIOMIUXCS
MEXIUCITUTUTHHAPHBIE (MEXKIIPEIMETHBIC) OOIICHAYIHBIC TMOHATHS, OTPAKAIOITUE
[[EJIOCTHOCTh HAy4YHOM KapTHHBI MHUpa U CHEeUUPUKY METOJO0B TMO3HAHUS,
HCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, SHEPIHs, SIBICHUE,
MpoIiecc, CUCTeMa, HayIHBIA (PaKT, MPUHITUI, THIIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
Teopus, NCCIe0BaHNe, HAOTIOACHHE, N3MEPEHHE, IKCTIEPUMEHT U JAPYyTHE);

yHUBEpCaIbHbIC Y4eOHbIC NeWcTBUs (MO3HaBaTEIbHbIC, KOMMYHUKATHUBHBIC,

pEryJIATUBHBIE), o0ecreunBaroIIme dbopmupoBanue byHKIIMOHATBHON
I'PaMOTHOCTH M COITMATIBHOM KOMIETEHIIMN 00yUYarOInXCs;
CIIOCOOHOCTH o0y4Jarommxcs UCII0JIb30BaTh OCBOEHHBIE

MEXIUCIUIUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS U YHUBEPCAIbHBIC y4COHBIC
JICVCTBYS B IO3HABATEIILHON U COIUAIIBHOM MPAKTHKE.

MertanpeaMeTHbIe Ppe3yiabTaThl OTPAXKAOT OBJIAJCHUE YHUBEPCATbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHMKATUBHBIMU U  PEryJSATHUBHBIMU
JICUCTBUSIMU.

OBJaanenue YHUBEPCAJIbHbIMHU y4eOHbIMH MO3HABATEJIbLHBIMH
AEUCTBUSIMM

1) 6a30Bble JJOrMUYecKue JeiicTBHS:

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

ONpeAesaTh LENH JEeITEIbHOCTH, 3ajaBas IapaMmMeTpbl M KPUTEPUH HX
JIOCTUKEHUSI, COOTHOCUTD PE3YJIbTATHI AESATEILHOCTHU C TOCTABICHHBIMHU LEJISIMU;

HCIOJIb30BaTh MPH OCBOCHUW 3HAHMM MPUEMBI JTOTMYECKOTO MBIIIJICHUS —
BBIJICTISITh XapaKTEpPHbIE MPU3HAKU MOHITHUN M YCTAHABJIMBATH WX B3aMMOCBS3b,



UCIOJIb30BaTh COOTBETCTBYIOIINE MOHATHS U OOBSICHEHHS OTAETBHBIX (PAKTOB U
SIBIICHUI;

BbIOMpaTh OCHOBaHHUS M KPUTEPUH IS KJIacCCHU(PHUKAIMU BEIIECTB U
XUMUYECKUX PEaKIIil;

yCTaHaBJIMBAaTh MPUUYMHHO-CIEJICTBEHHbIE CBSI3M MEXKAY H3ydaeMbIMU
SBJICHUSIMU;

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

MPUMEHSTH B MPOIECCE NMO3HAHUS, UCIIOJIb3yEMbI€ B XUMHUHM CUMBOJIMYECKHE
(3HAKOBBIE) MOJIENH, IPEOOPAZOBBIBATH MOJIEIIBHBIE NIPEICTABIICHNU — XUMUYECKUN
3HaK (CHMBOJI) DJEMEHTa, XUMHUYecKas ¢GopMyna, YpaBHEHHE XHUMHUYECKOU
peakiuy — TMPU PElICHWH Y4YeOHBIX MO3HABAaTEIbHBIX M MPAKTHUUYECKUX 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 M XUMHUYECKUX
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 U  IPOBEICHUS
YUYEHUYECKUX HKCIEPUMEHTOB, COBEPILIEHCTBOBATh YMEHUs HAOII0aTh 32 XOIOM
mpolecca, CaMOCTOSITENIbHO IPOTHO3UPOBATh €ro pe3ynbTar, (popMyInpoBaTh
000011I€HHS U BBIBOJIbI OTHOCUTEIBHO JJOCTOBEPHOCTHU PE3YJITATOB HCCIEIOBAHUS,
COCTaBJISITh OOOCHOBAHHBIN OTYET O MPOCIIaHHON paboTe;

npuoOOpeTaTh OMNBIT YYEHWYECKOW HCCIENIOBATENLCKOW U MPOEKTHOM
NEeSATEIbHOCTH, MPOSBIATH CIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIBHOMY
MOMCKY METOJIOB pEIIeHUs] MNPaKTUYECKUX 3a/]ad, NPUMEHEHUIO Pa3IMYHbIX
METO/IOB [TO3HAHHS.

3) padora ¢ ungopmanmei:

OPUEHTHUPOBATHCS B PA3JIMYHBIX HUCTOYHUKAX HWHPOpManuu (HAYy4HO-
NoMmyJisipHas JIUTEpaTypa XUMHUYECKOTO COAEp)KaHUsA, CIPAaBOYHBIE TMOCOOUS,
pecypebl HTepHeTa), aHanuM3upoBaTh WH(MOPMALMIO PA3IUYHBIX BUAOB U (HOpM
MpEACTaBIICHUS], KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTh "
HEITPOTUBOPEYHBOCTb;



(GbopMynupoBaTh 3aMpoChl U MPUMEHATh Pa3IMYHbIE METOAbl MPU TOUCKE U
orObope wuHPOpMaNKK, HEOOXOMUMOW [T BBIOJHEHHS yYEeOHBIX 3a7ad
OIPEIEIIEHHOIO TUIIA;

npuoOpeTaTh OMNBIT MCHOJIB30BAHMS MHGOPMAIIMOHHO-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 uHpOpMalMel: NpUMEHSATh MeXNpeaMeTHble ((du3ndeckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIbI, (hOpMyIibl, aO0pEeBUATYPBI, HOMEHKIIATYPY;

UCIIONB30BaTh U MPeoOpa3oBhIBaTh 3HAKOBO-CHUMBOJHMYECKHE CPEICTBA
HaTJISAHOCTH.

OBjaieHUe YHMBEPCAJIbLHBIMH KOMMYHUKATHBHBIMH JeCTBUSIMU:

3aJ1aBaTh BOMPOCHI MO CYHIECTBY OOCYKJAa€MOU TEMBbI B XOJ€ JUaJIOra W/Win
JUCKYCCHM,  BBICKa3bIBaTh  HJEH, (GOPMYyIHMPOBATh CBOU  TMPEAJIOKEHUS
OTHOCHTEIFHO BBITIOTHEHUS MPEAJIOKEHHOM 3a/1a4H;

BBICTYIIaTh C TPE3CHTAIMEel pe3yNbTaTOB MO3HABATEIBHON IESTEIBHOCTH,
MOJIyYEHHBIX CAMOCTOSITENIbHO UJIM COBMECTHO CO CBEPCTHUKAMMU IIPH BBIITOJIHEHUU
XMUMHUYECKOTO JKCIIEPUMEHTA, MPAKTUUECKON paboThl MO MCCIIEIOBAHUIO CBOMCTB
M3y4aeMbIX BEIIECTB, peajln3aluil y4eOHOTO poeKTa U (OPMYIUPOBATH BBHIBOIBI
10 pe3yibTaTaM MPOBEACHHBIX HCCIEAOBAHUN MyTEM COTIACOBAHMS TO3UIMA B
X07ie 00Cyk/1eHHUs 1 0OMEHA MHEHUSIMH.

OByaieHHe YHMBEPCAJIbLHBIMH PEryJISSTUBHBIMHU AeHCTBUSMM:

CaMOCTOSITEJIbHO TUIAHUPOBATh U OCYIIECTBISATh CBOIO IO3HABATEJIbHYIO
JeSTENIbHOCTD, OMpezenss e€ Iend W 3aJadd, KOHTPOJIUPOBAaTH M IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh TpejlaraeéMblii aJIrOpuT™M JAEUCTBUI MpHU
BBITIOJIHEHUHM YYEOHBIX U HUCCJIENIOBATENbCKUX 3ajad, BBIOMpaTh HamboJee
b dEeKTUBHBIN CMOCO0 MX pemieHus ¢ y4ETOM TOJYyYEeHHUs HOBBIX 3HAHUM O
BEIIECTBAX U XUMHYCCKUX PEAKIIHSIX;

OCYIIECTBISITh CAMOKOHTPOJIb CBOCH NIEATEIHHOCTH Ha OCHOBE CaMOaHaJM3a
Y CaMOOIICHKH.

INPEAMETHBIE PE3YJIBTATBI

10 KUIACC

[IpeameTHBIE pE3yNbTaThl OCBOGHUS MPOTPAMMBI  CPEAHETO  OOIIETO
oOpa3oBaHUs MO XMMHUM Ha 0a30BOM YPOBHE OPHUEHTHUPOBAHBI Ha OOECIICUCHHE

MPEUMYIIECTBEHHO O001Ie00pa30BaTeIbHON W OOIIEKYJIBTYPHOM MOATOTOBKHU



oOyuatomuxcs. OHU BKIIOYAIOT crneuuduueckue g ydeOHOro mpeaMera
«XUMHS» HaydHbIE 3HAHHUSA, YMEHUS M CHOCOOBI JEHCTBUN TIO OCBOEHHIO,
UHTEPIpETaliy U MPeoOpa3oBaHUIO 3HAHUN, BUIBI JEATEIBHOCTH IO MOIYYEHUIO
HOBOTO 3HaHUS M TMPUMEHEHHMIO 3HAHUNA B Pa3IUYHBIX YUEOHBIX U pPeabHBIX
KU3HCHHBIX CHUTyallMsX, CBS3aHHBIX C XuMHEH. B mporpamme 1o Xumuu
IpeIMETHBIC PE3YIbTAThl IPECTABICHBI 10 TO1aM U3yUECHHUSL.

[IpeameTHbIe pe3ynbTaThl OCBOEHUS Kypca «OpraHudeckas XUMUS»
OTPAXKAOT:

cOPMHPOBAHHOCTh  MPEACTABICHUN O XMMHYECKOM COCTaBIISIONICH
€CTECTBEHHO-HAYYHOW KapTUHBl MHpA, POJIM XUMHH B TIO3HAHHH SIBICHUI
npuposbl, B (GOPMUPOBAHMU MBIIUICHUS U KYJbTYpbl JIMYHOCTH, €€
(yHKIHMOHAIBHOM TPAMOTHOCTH, HEOOXOIMMOM JJI pElIeHUS] IPAKTUYECKUX 3aa
U 9KOJOTM4E€CKHM 0OOCHOBAHHOI'O OTHOILIEHHUS K CBOEMY 3[I0POBBIO M MPHUPOAHOMN
cpene;

BJIAJCHUE  CHUCTEMOM  XUMHUYECKUX  3HAaHWUWA, KOTOpas  BKJIKOYAET:
OCHOBOITOJIATAIOIINE TOHATHS (XMMHYECKHI DJIEMEHT, aToM, 3JIEKTPOHHAas
000JI04YKa aToMa, MOJIEKYJIa, BAJIECHTHOCTb, 3JIEKTPOOTPULIATETbHOCTh, XUMHUYECKAast
CBsI3b, CTPYKTypHas (opmyina (pa3BEpHyTas M COKpall€HHAs), MOJb, MOJSpHAas
Macca, MOJIPHBIM O00BEM, YIIEPOJHBIM cKeneT, (yHKIMOHANbHAsS TpyIIa,
pajuKai, U30MepHs, U30MEPbI, TOMOJIOTHYECKUI psAJll, TOMOJIOTH, YTIJI€BOJOPOIbI,
KHCIIOPOJ, U Aa30TCOJAEpXkAIINEe COEAMHEHHUS, MOHOMEp, MOJMMEp, CTPYKTYpHOE
3BEHO, BBICOKOMOJICKYJIIPHBIE COEIMHEHUS); TEOPUH U 3aKOHBI (T€OpUsl CTPOSHUS
opranudeckux BemecTB A. M. byTiiepoBa, 3aKOH COXpaHEHHUs MacChl BEIIECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKUH SA3BIK XWMHH; MHUPOBO33PEHUYECKUE 3HAHUS,
JeXallue B OCHOBE NOHUMAaHUS NPUYUHHOCTH U CUCTEMHOCTH XWUMHUYECKHX
SBJICHUM, (PAKTOJIOrMYECKUE CBEIEHUS O CBOMCTBax, COCTaBe, MOJYYEHUU U
0€30MacHOM HCIOJIb30BaHUM BaKHEHIIMX OPraHMYeCKUX BEIIECTB B OBITY H
IIPaKTUYECKOHN AESATEIBHOCTH YEJIOBEKa,;

c(hOpMUPOBAHHOCTh YMEHUM BBISIBISATH XapaKTEpHbIC MPU3HAKUA TOHSATUM,
yCTaHaBJIMBATh UX B3aMMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOLIME MOHITHUS MpPU
OMMCAHUM COCTaBa, CTPOCHHUS U MPEBPAIICHUN OPraHUYECKUX COSIMHEHMI;

c(OPMUPOBAHHOCTh YMEHHMM HCHOJIb30BaTh XUMHUYECKYIO CHUMBOJIUKY JIJIs
COCTABJICHHMSI MOJIEKYJSIDHBIX M CTPYKTYPHBIX (pa3BEPHYTOH, COKpAILEHHON)
bopMya OpraHMYEeCKMX BEUIECTB W YPaBHEHUM XUMHUYECKUX PEAKIUH,
U3rOTaBIMBATh MOJEINM MOJIEKYJ] OpPraHMYEeCKUX BELIECTB ISl WIUTIOCTPALUUA HX
XUMHUYECKOTO U IPOCTPAHCTBEHHOI'O CTPOCHHS;



c(hOpPMHPOBAHHOCTh YMEHUN YCTaHABIWBATH MPUHAIJIC)KHOCTh H3yYEHHBIX
OPTraHMYECKUX BEIIECTB 10 HX COCTaBY M CTPOCHHUIO K OIpPEACIEHHOMY
KJIACCy/Tpynne COequHEHUN (yIJIeBOJOPOABI, KHCIOPOA U a30TCOACPIKAIINE
COCJIMHEHHUS, BBICOKOMOJIEKYJISIDHBIE COCAMHEHMs), JlaBaTh WM Ha3BaHUA II0
cucremarudeckod Homenkiarype (IUPAC), a Takke NPUBOIUTH TPUBUAJIbHBIC
HA3BaHUS OT/ACIBHBIX OPraHWMYECKUX BEIICCTB (ITHICH, MPOTMWICH, alleTUJICH,
ATWICHTJINKOb, TJHIECPUH, (eHol, (HOopMaNbIeTH I, aleTalbICTHI, MypaBbHUHASI
KHCIIOTa, YKCYCHAsl KUCJIOTa, OJICMHOBAs KUCIIOTa, CTEApUHOBAs KUCIIOTA, TJII0K03a,
bpykTO3a, Kpaxmall, IeJUII0JI03a, TJIUIHH);

c(OPMHPOBAHHOCTh YMEHHS OMNPEACNSITh BHUABl XUMHYECKOM CBSI3HM B
OpPTaHUYECKUX COSAUHEHUSAX (OJMHAPHBIC U KPATHBIC);

c(OpPMHPOBAHHOCTh YMEHHUS MPUMEHATH TIIOJOKECHUSI TEOPUU CTPOCHUS
opranndeckux Bemects A. M. bytiepoBa mis 00bICHEHHS 3aBUCUMOCTH CBOWCTB
BEII[ECTB OT X COCTaBa M CTPOCHUS; 3aKOH COXPAHEHHS MacChl BEILIECTB;

chOpPMHPOBAHHOCT, ~ YMEHHA  XapaKTEpPU30BaTh  COCTaB, CTPOCHHE,
bU3MYeCKue M XWMHUYECKHE CBOWCTBA THUIWYHBIX MPEACTABUTEIICH pa3IMYHBIX
KJIACCOB OPTaHMYECKUX BEIIECTB (METaH, dTaH, ATHJICH, MPOIMJICH, alleTHJICH,
oyranuen-1,3, metunOyraauen-1,3, GeH30JI, METaHOJ, ATAaHOJ, STUJICHIJIUKOJIb,
TIIMLEPUH, (EHOJI, alleTalbJeruj, MypaBbUHasi M YKCYCHas KHUCIOTBHI, TJIOKO3a,
Kpaxma, IeJUTI0JI03a, aMUHOYKCYCHAsI KHCIIOTa), WLTIOCTPUPOBATH TEHETUIECKYIO
CBSI3b MEXKIYy HUMH YPaBHEHUSMH COOTBETCTBYIOIIUX XUMHUYCCKUX PEAKIUHA C
HCIIOJIb30BAaHUEM CTPYKTYPHBIX (DOPMYIT;

c(hOpMHPOBAHHOCTh YMEHHUSI XapaKTEPU30BaTh UCTOUYHUKH YTIIEBOJOPOIHOTO
Chipbsi (He(Th, NTPHUPOAHBIM Ta3, Yroyib), CIOCOOBI HX TMEPepadOTKH U
MPaKTUIECKOE IPUMEHEHHUE TIPOAYKTOB IMepepaboOTKH;

c(OPMHPOBAHHOCTh YMEHHUHA TIPOBOJAUTH BBIYUCICHHUS 110 XUMHUYECKHUM
ypaBHEHUsIM (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOTO BEIIECTBA WJIM MPOJIYKTa
peakiuu 1O W3BECTHBIM Macce, 00bEMY, KOJMYECTBY OJIHOTO M3 HUCXOJHBIX
BEIIECTB WUJIU TIPOAYKTOB PEaKITHH);

c(hOpMUPOBAHHOCTh YMEHHMH BJIaJACTh CUCTEMOW 3HAHUM OO0 OCHOBHBIX
METO/aX HAyYHOTO TMO3HAHUS, UCTIOJB3YEMbIX B XUMUW TIPH U3YYCHUU BEIIECTB U
XUMHUYCCKUX SBJICHUMN (HaOJIIOACHNE, M3MEPEHHE, DKCIICPUMEHT, MOJICIMPOBAHHUE ),
WCIIOJIb30BAaTh CHUCTEMHBIC XWMHUYECKHE 3HAHUS ISl TPUHATHS pEIIeHUN B
KOHKPETHBIX JKH3HCHHBIX CHTYallUsX, CBS3aHHBIX C BEIIECTBAMH M HX
IPUMEHEHUEM;

c(hOpMHPOBAHHOCTh YMEHUM COOJIIO/IaTh TIPABUIIA TTOJIH30BAHUS XUMHYECKOM
MOCYJIOM ¥ JTabOpaTOPHBIM OOOpYZOBaHUEM, a TaKKe MpaBuia OOpaIeHus: C
BEII[ECTBAMH B COOTBETCTBHHM C MHCTPYKIIUSMH IO BBITIOJIHEHUIO JIA0OPATOPHBIX
XUMHUYECKUX OIBITOB;



c(hOPMHPOBAHHOCTh yMEHHWH TUTAHUPOBATH W BBITIOJHATh XUMHUYECKHMA
AKCHEPUMEHT (IIPEBPALIEHUS] OPraHUYECKUX BEIIECTB NMPU HATPEBAHUU, TOJTyUEHUE
STUJICHA W U3YYECHHE €ro CBOMCTB, KAYECTBEHHBIC PEAKIMU OPraHUYECKHUX
BEILIECTB, JeHaTypalusi OCJIKOB IMpPU HArpeBaHHUM, I[BETHHIE pPEaKIMU OEJIKOB) B
COOTBETCTBUM C TMpaBWJIaMU TEXHUKHA OE€30MaCHOCTH Tpu OOpalieHuu C
BEIIECTBAMU M JIA0OPATOPHBIM OOOpPYJOBAaHHEM, MPEACTABISATH PE3YyJbTAThI
XUMUYECKOTO OKCIEpUMEHTa B (opMe 3amuch ypaBHEHHH COOTBETCTBYIOIIHMX
peakuuii 1 GopMyIUpPOBaTH BEIBOBI HA OCHOBE ITUX PE3YyJIbTATOB;

chOpMHPOBAHHOCTh YMEHUN KPUTUYECKU AHAIM3HPOBATH XUMHUYECKYIO
uHpOpMaIUIO, TMOJy4aeMyl0 U3 pa3HbIX HCTOYHUKOB (CpEICTBA MacCOBOM
uHdopmaruu, aTepHeT U Apyrux);

chOPMHPOBAHHOCT, ~ YMEHHA  COONIOMATh  TpaBWjia  JKOJOTHYECKH
1[€JIECO00Pa3HOr0 TOBEICHUS B OBITY W TPYAOBOM JESATEIBHOCTH B IIEJISIX
COXPAaHEHHUsI CBOETO 3I0POBbs M OKPYKAIOLIEW IIPUPOJHOM Cpelbl, OCO3HABATh
OMacCHOCTh BO3JICUCTBUS HA >KUBBIE OPraHU3MBI OMPEACIEHHBIX OPTaHUYECKUX
BEILIECTB, MoHMMasi cMbica nokazarens [1/IK, moscHsaTe Ha mpumepax crocoObl
YMEHBIIICHUSI W TMPEJOTBpAIICHUS HMX BPEIHOTO BO3JCHUCTBUSL Ha OPraHU3M
YEJI0BEKA;

JUIsi 00yYaronuxcsi ¢ OTPaHUYCHHBIMH BO3MOKHOCTSIMH 3JI0POBbSI: YMEHUE
MPUMEHSThL 3HaHUSI 00 OCHOBHBIX JOCTYIHBIX METOAAaX IMO3HAHUS BEIIECTB U
XUMUYECKUX SIBJICHU;

JUISL CHENBIX W CHAa0OBHIAIIMX OOYYaIOIIMXCS: YMEHHE UCIOJIb30BaTh
penbeHO-TOUCUHYIO cucTeMy obOo3HaueHui JI. Bpaiinsg nis 3anmucn XMMUYECKHX

dbopmy.
11 KJIACC

[IpenMeTHble pe3ynabTaThl OCBOCHHS Kypca «OOIas M HeopraHuveckas
XAMUS» OTPAXKAKOT:

c(hOPMUPOBAHHOCTh  TPEJCTABIICHHH: O XUMHUYECKOM  COCTaBIISIIOIICH
€CTECTBCHHO-HAYYHOM KApTUHBI MHpa, POJM XHMHUU B TIO3HAHWUU SIBJICHUU
npuposbl, B (GOPMUPOBAHMU MBIIUICHUS U KYJbTYpbl JIMYHOCTH, €€
(GyHKIIMOHATBLHON TPaMOTHOCTH, HEOOXOIUMOM JIJIs pelIeHUs] MPAKTUYECKUX 3a7a4
U DKOJIOTHYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3JI0POBBIO M MPUPOTHOMN
cpene;

BJIAJICHUE  CUCTEMOM  XMMHWYECKHUX  3HAaHWH, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIAraloNIUe MOHATHSA (XUMHUYECKHH 3JIEMEHT, aToM, u3oTom, S-, P-, d-
AJIEKTPOHHBIE OpOWTAIM aTOMOB, HWOH, MOJIEKyJa, MOJIb, MOJISIPHBIA OOBEM,
BAJICHTHOCTb, 3JIEKTPOOTPHUIIATEIBHOCTh, CTEIEHb OKHUCJICHUS, XUMUYECKasi CBA3b
(KoBaJIeHTHas, MIOHHAs, METaJUTMYEeCcKas, BOJAOPOIHAS ), KpUCTATUIMYECKas peiieTka,



TUNBl XUMHYECKHX  PEAKIUH, PaCTBOpP, JJIEKTPOJUTHI, HEIICKTPOIUTHI,
AIEKTPOJIUTUYECKAS JTUCCOLUUAIMUSA, OKHUCIUTEIb, BOCCTAHOBUTEINb, CKOPOCTb
XUMHUYECKON peakIuu, XUMHYECKOE pPaBHOBECUE);TCOPUM W 3aKOHBI (Teopus
AJIEKTPOJIUTUYECKON Aucconuanuu, nepuoguueckun 3akoH JI. M. Menneneena,
3aKOH COXPaHEHUs MacChl BEIIECTB, 3aKOH COXPAHCHHS U MPEBPALICHUS HEPTUU
MpU XUMHUYECKUX PEAKIUAX), 3aKOHOMEPHOCTU, CHUMBOJIMUECKUN SI3BIK XUMUHU,
MHPOBO33PEHUYECKUE 3HAHUS, JICKAINIME B OCHOBE ITOHUMAHUS NPUYUHHOCTH H
CUCTEMHOCTH XUMHUYECKUX SIBJICHUH, (PaKTOJIOTMYECKUE CBEICHUS O CBOMCTBAX,
COCTaBe, MOJIYYEHUH U 0€30M1aCHOM HCTIOJIb30BAHUN BAXKHEHUIIINX HEOPTraHUYECKUX
BEIIECTB B OBITY U MIPAKTUYECKOMN €SI TEIbHOCTH YEJIOBEKA,

c(hOpPMHPOBAHHOCTh YMCHHU BBISBIATH XapaKTEPHBIC MPU3HAKUA TOHSITHH,
YCTaHABIIMBAaTh MX B3aUMOCBS3b, UCIIOJIb30BATH COOTBETCTBYIOIIUE IMOHITHUS MPH
ONMCAHUY HEOPTraHUYECKUX BEIIECTB U UX MPEBPALICHUM;

c(hOpPMHUPOBAHHOCTh YMEHUM HCIOJIb30BAaTh XUMHUYECKYI) CHUMBOJIUKY IS
coctaBieHuss (OpMyJd BEIIECTB M  YPAaBHEHHM  XMMHYECKUX  pPEaKIUH,
cucremarnyeckyro HomeHknarypy (IlUPAC) u TpuBnansHbpie Ha3BaHUS OTACIBHBIX
HEOPTaHUYECKUX BeIIeCTB (yrapHblii Tra3, YIJIEKUCIBIM Ta3, aMMHakK, ramcéHas
U3BECTh, HETaIIEHAsl U3BECTh, MUTHEBAS COJ/IA, MUPUT U JIPYTHE);

c(hOpMHUPOBAHHOCTh YMEHUHN OMPEACNATh BaJCHTHOCTh U CTENEHb OKUCIICHUS
XAMHUYECKUX AJIEMEHTOB B COCIUHEHUAX PA3JIMYHOIO COCTABA, BUJ XUMHYECKOU
CBSI3U (KOBaJIEHTHAs, MOHHAsI, METAJUIMYECKasi, BOJIOPOJIHAS]) B COCIMHECHUSX, THUII
KPUCTAJUTMYECKON PEIIETKM KOHKPETHOTO BEIIEeCTBA (aTOMHAas, MOJEKYJISpHAasi,
MOHHAas, METAJJINYECKAs ), XapaKTep CPeAbl B BOJHBIX PACTBOPAX HEOPTaHHUYECKUX
COCJIMHCHUM;

c(hOpMUPOBAHHOCTH YMEHUU YCTaHaBJIUBATh MPUHAJIC)KHOCTh
HEOPTraHWYECKUX BEIIECTB MO HMX COCTaBYy K ONpPEAENEHHOMY Kiaccy/rpymnmne
COEIMHEHUN (MPOCThIE BEMIECTBA — METAJUIbl U HEMETAJUIbl, OKCUIbl, OCHOBAHUS,
KHUCIIOTHI, aM()OTEPHBIC THAPOKCUIBI, COJTH);

c(OpPMHPOBAHHOCTh YMEHUI PacKpbIBaTh CMbICI NEPUOANYECKOro 3aKoHa /1.
N. MenaeneeBa u 1€eMOHCTPUPOBAThH €r0 CUCTEMATU3UPYIOLLYIO, O0BICHUTEIHHYIO
U TIPOTHOCTUYECKYIO (DYHKIIUH;

c(hOpPMHPOBAHHOCTh YMEHHH XapaKTepU30BaTh DJIEKTPOHHOE CTPOCHHE
aTOMOB XUMHUYECKUX »dJeMeHToB 1—4 mnepuonoB Ilepuonnueckoit cucTeMbl
xumuueckux snemenToB JI. M. MenneneeBa, WCIONb3ysd HOHATHA «S-, P-, O-
AIEKTPOHHBIE opOuTanmy, «IHEPreTUYECKUE YPOBHIY, OOBSICHSITD
3aKOHOMEPHOCTHA M3MEHEHUSI CBOWCTB XMMUYECKHUX JJIEMEHTOB U UX COCIUHEHUU
0 nepuoaaM u rpymnnam llepuoauueckon cucteMbl XUMHAYECKUX 3i1eMeHTOB 1. U.
Menneneena;



chOPMHPOBAHHOCT, YMEHHUU  XapaKTepu3oBaTh (OMHUCHIBATH)  OOIIHE
XUMUYECKAE CBOWCTBA HEOPTAHMYECKHX BENIECTB  Pa3IMYHBIX  KJIACCOB,
MOATBEP)KIATh CYIIECTBOBAHUE TE€HETHYECKOW CBS3M MEXKIYy HEOPTraHUYECKUMU
BEI[ECTBAMH C [TOMOIIbIO YPABHEHHUM COOTBETCTBYIONIUX XUMUUYECKUX PEaKIIUA;

c(hOpMHPOBAHHOCTh YMEHHS KJIACCU(UIHUPOBATH XHUMHYECKUE PEAKIUU II0
pa3TUYHBIM TPU3HAKaM (YUCITY M COCTaBy PEarupyrolldX BEIIECTB, TEIJIOBOMY
ahdexTy peaknuu, W3MCHCHHUIO CTETICHEW OKHUCIICHHS 3JEMEHTOB, 0OpaTHMOCTH
peaKIMK, YYaCTHIO KaTaau3aTropa);

c(OpPMHPOBAHHOCTh YMEHUM COCTaBJISATh YpPaBHEHHUS pPEaKUUW pPa3IUUHbIX
THUIIOB, MOJHBIE U COKPAIIEHHBIC YPABHEHHS PEaKIMii HOHHOTO 0OMEHa, YYUThIBas
YCIJIOBHUSI, TIPU KOTOPBIX 3TH PEAKIIUU UAYT 0 KOHIIA,

chOPMHPOBAHHOCT, yYMEHUW TPOBOJIUTH PEAKIMH, TOITBEPIKIAIOIIHIC
KAueCTBEHHBIM COCTaB PAa3UYHBIX HEOPraHMYECKUX BEIIECTB, PACIIO3HABATH
OTIBITHBIM MYTEM MOHBI, TPUCYTCTBYIOIIKME B BOJHBIX PACTBOpPAX HEOPraHUYECKUX
BCIIECTB;

cOPMHPOBAHHOCT, YMEHHH pacCKphIBaTh CYIIHOCTh  OKHCIIHTEIBHO-
BOCCTAaHOBHUTEIHHBIX PEAKIUHA MOCPEACTBOM COCTABJICHHS AJICKTPOHHOTO OajaHca
ATUX PEaAKIUM;

c(hOpPMHUPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMHYECKOM
pEaKIUK OT PA3IMIHBIX (PAKTOPOB; XapaKTep CMEMICHUS XUMUICCKOTO PAaBHOBECHS
B 3aBUCUMOCTH OT BHelIHero Bo3aenctus (mpunuui Jle [latense);

chOpMHPOBAHHOCTh YMEHUW XapakTEepU30BaTh XWMUYECKHE IIPOIECCHI,
JeXallue B OCHOBE MPOMBINIJIEHHOTO TOJYYeHHUS CEPHOW KHUCIIOTHI, aMMHaKa, a
Takke CPOPMUPOBAHHOCTH MPEACTABICHUN 00 OOIIMX HAYYHBIX MPUHIIMIAX U
AKOJIOTHYECKUX MPOOIEMaX XHMHUIECKOTO TIPOU3BOJICTBA;

c(hOpPMHPOBAHHOCTh YMEHHUIH TPOBOJUTH BBIYHCICHUS C HCIIOJIb30BAHUEM
MOHSTHUSL «MaccoBasi JI0Jsl BEIIECTBA B PAcTBOPE», OOBEMHBIX OTHOIIECHUN Ta30B
PU XUMHYECKUX PEaKIIMsIX, MAcChl BEIIECTBA WM 00BbEMA Ta30B MO U3BECTHOMY
KOJMYECTBY BEIIECTBA, Macce WM O0BEMY OJHOTO M3 YYACTBYIOIIMX B PEAKITUU
BEIIECTB, TEIIOBOrO 3¢ (eKTa peakind Ha OCHOBE 3aKOHOB COXPAHEHUS MacChl
BEIIECTB, IPEBPAIICHUS U COXPAHCHUS SHEPTHH,

c(hOpMHPOBAHHOCTh YMEHUI COOJIO/IaTh MIPaBUIa MOJIb30BAHUS XUMHUYECKOM
MOCYJIOM ¥ JTabOpaTOPHBIM OOOpYJOBaHUEM, a TaKXKe MpaBuia OOpaIieHus: C
BCII[ECTBAMH B COOTBETCTBHHM C MHCTPYKIIMSMH IO BBITIOJIHCHHUIO JIA0OPATOPHBIX
XUMHUYECKUX OIBITOB;

c(OPMHPOBAHHOCTh yMEHHUH TUTAHUPOBATH W BBHITIOJHATh XUMHUYECKHMA
DKCIIEPUMEHT (pa3jioKEeHHE MEePOKCHA BOAOPOJIa B MPUCYTCTBUU KaTaIM3aToOpa,
OTIpEJICTICHNE CpPEeIbl PACTBOPOB BEMIECTB C TOMOIIBI0  YHUBEPCAIHHOTO
WHIUKATOPA, BIMSHUE PA3IUYHBIX (PaKTOPOB HAa CKOPOCTh XMMHYECKOW PEaKIUH,



peakuu MOHHOTO OOMEHAa, KaueCTBEHHbIE PEakiuu Ha cynabdar-, kapOoOHAT- U
XJIOPUJ-aHUOHBI, HA KaTUOH aMMOHUS, peUICHHE 3KCIEPUMEHTAbHBIX 3a/ad 0
temam «Metamis» U «HemeTtannbsl») B COOTBETCTBUM C MpaBWJIaMU TEXHUKHU
0e30macHOCTH IpU OOpallleHUHU C BELIECTBAMH U J1aDOpaTOPHBIM 000pYI0BaHUEM,
OPEJCTaBISATh PE3YyJIbTaTbl XUMHUYECKOIO JSKCIEpUMEHTa B (QopMe 3amnucu
YpaBHEHUN COOTBETCTBYIOIIUX PEAKIUl W (OPMYyITUPOBATH BBIBOJBI Ha OCHOBE
ITHX PE3yJIbTATOB;

C()OPMUPOBAHHOCTh YMEHUN KPUTHUYECKU aHAIU3HPOBATh XHUMHUYECKYIO
uHpOpMaIlMIO, TOJYyYaeMyl M3 pa3HbIX MCTOYHHUKOB (CpEICTBA MAacCOBOM
KOMMYHHUKaIK, UHTEpHET U IpyTrux);

cOPMHPOBAHHOCT, ~ YMEHHA  COONIOMATh  TpaBWja  SKOJOTHUYECKH
[EJIeCO00Pa3HOT0 TOBEACHUS B OBITY U TPYAOBOM JEATEIBHOCTH B IIENIAX
COXPAaHEHHUSI CBOETO 370POBbsl M OKPY’KAIOLIEH NPUPOJHOW Cpenbl, OCO3HABaTh
OIaCHOCTh BO3/ICMCTBUS HA JKHUBbIE OpPraHU3MBbI ONPENEIEHHBIX BEIIECTB, TOHUMAs
cmbicit mokazarens IIJIK, moscHATP Ha mpuMmepax CcHocoObl yMEHBIIEHUS H
MPEIOTBPAICHHS UX BPEIHOTO BO3JACUCTBUS HA OPTAHNU3M UEIOBEKa,

Ui 00Yy4arouInuXcs ¢ OrPAaHUYCHHBIMH BO3MOKHOCTSIMH 37I0POBbSI: YMEHHE
OPUMEHATHh 3HaHUS OO0 OCHOBHBIX JOCTYIHBIX METO/ax IIO3HAHUS BEIIECTB U
XUMHUYECKUX SIBJICHUN;

JUIS CIIETIBIX H  CJIA0OBHIAIIMX OOYyYaloOUIMXCsA: YMEHHE HCIIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. Bpaiins nis 3anucu XMMUYECKHUX

dbopmy.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KoJsnyecTBO 4acoB DJIeKTPOHHbIE
HauMenoBanue pa3aesoB M TeM (uudpoBbIe)
Ne i/ P Konrposbusie IIpakrunyeckue op
NPOrpamMmbl Bcero o0pa3oBaTte/ibHbIC
padoThI padoThI
pecypcsbl
Pa3nes 1.Teoperuyeckue 0CHOBbI OPraHU4eCKOM XUMHM
[Ipenmet oprannyeckoit xumuu. Teopus
. bubnuoreka [{OK
1.1 CTPOCHHUS OPTAaHMYCCKUX COSAMHEHUN A. 3
https://myschool.edu.ru/
M. bytneposa
Htoro no paznemny 3
Pa3nes 2.YrieBoaopoabl
2.1 [IpenenbHbIC YTIEBOAOPOABI — ATKAHBI 2 bubmmorexa [IOK
' pel yr HOPOA https://myschool.edu.ru/
59 HenpenenbHble yrneBogOpOIbl: aJKEHbI, 5 1 bubnnorexa [JOK
' ANTKaINEHBI, AJIKMHBI https://myschool.edu.ru/
bu6nmorexa LIOK
2.3 ApomaTuueckue yriaeBogopoabl 2
P E HOPOA https://myschool.edu.ru/
54 IIpupoaHbIE HICTOYHUKH YIIIEBOJOPOIAOB U 3 1 bubmuoreka [JOK
' UX mepepaboTka https://myschool.edu.ru/
Hroro 1o pasneny 13
Paszgen 3.Kucnopoacoaep:kamnue oprann4yeckne coeJuHeHUust
bubnunorexa LIOK
3.1 Cnuprel. ®enon 3
P https://myschool.edu.ru/
3.2 Anpaerunsl. KapOoOHOBBIE KUCTOTHI. 7 1 bubmuoreka [IOK

CrnoxHble 3¢upbl

https://myschool.edu.ru/
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bubnunorexa LIOK

33 YTaeBO/E 3 https://myschool.edu.ru/
Wroro no pazueny 13
Paznen 4.A30Tc011ep>lcamne OpraHn4yecKye coeANHEeHUs!

4.1 AMuHBI. AMUHOKHCIIOTHL. benku 3 BH6J?HOTeKa LOK

https://myschool.edu.ru/

Hroro mo pazueny 3
Pa3zaea S.BbicokoMoJIeKyJISIPHbIE COeIUHEHUSA

5.1 [Tnactmaccel. Kayuyku. Boiokna 2 E;ISSJ:I/P/I;T/ZEEOIE}I% Icfu.ru /
Hroro no pazgeny 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34
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11 KJIACC

KounyecTBO 4acoB JIeKTPOHHbIE
HaumMmeHoBaHHe pa3iesioB U TeM (uudpoBbie)
Ne n/m P Konrpoubusie IIpakruyeckue p
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoTshI
pecypcsbl
Pa3nen 1.TeopeTnyeckue 0CHOBbI XUMHU
Crpoenue atomoB. [lepuoanueckuii 3akoH bubnnoreka [JOK
1.1 u [lepuoanueckas cuCTeMa XUMUYCCKUX 3 https://myschool.edu.ru/
anemenToB . 1. Menaeneera
12 CtpoeHue Bemectsa. MHoroobpasue 4 bubsmorexa LHOK
- BEIIeCTB https://myschool.edu.ru/
bu6mmoreka [IOK
13 XUMIYECKHE PeaKIu 6 1 1 https:/myschool.edu.ru/
Hroro mo pazueny 13
Pa3nen 2.Heopranu4yeckasi Xumust
bu6mmoreka [IOK
2.1 Meranet 6 1 https:/myschool.edu.ru/
bu6mmorexa [IOK
2.2 Hemerannet 9 1 1 https://myschool.edu.ru/
23 CBs13b HEOPTAHUYECKUX U OPraHUYECKUX 5 Brbmiorexa [IOK
. BEIeCTB https://myschool.edu.ru/
Hroro no pasgeny 17

Pa3zgen 3.XuMus ¥ :XKU3HL



https://myschool.edu.ru/
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bubmuorexa [JOK

3.1 XHUMHSA U JKU3HB 4 https://myschool.edu.ru/
Hroro no pazneny 4
OBILIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34



https://myschool.edu.ru/




HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
Kosaun4vecTBo 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Kourpoabnbie IIpakTuueckue
n/n Bcero u3yuyeHusi oOpasoBaTesibHbIE
padoTshI padoTshI
pecypcsl
1 [Ipeamer opranu4ecKko XUMHH, €€ 1 bubnuorexa [IOK
BO3HHUKHOBEHHE, PA3BUTHE U 3HAUCHUE https://myschool.edu.ru/
Teopus cTpoeHHs OpraHUYEeCKUX
. N bubmunorexa [JOK
2 coequHenuiit A. M. bytieposa, eé 1
https://myschool.edu.ru/
OCHOBHBIE 10JIOKEHHUS
[IpencraBienue o K1accuPUKATUN
3 opranudeckux BeuiectB. HomenknaTtypa 1 bubnmnoreka [JOK
(cucreMaTuyeckas) U TpPUBHAIBHBIE https://myschool.edu.ru/
Ha3BaHMsI OPraHUYECKUX BEIIECTB
4 AJKaHBI: COCTaB U CTPOEHHUE, 1 bubnnorexka [JOK
TOMOJIOTMYECKUHU PAAJL https://myschool.edu.ru/
5 Mertan u 3TaH — npocTenme 1 bubnuoreka [IOK
MPEICTAaBUTENN ATKAHOB https://myschool.edu.ru/
. bubnmoreka [JOK
6 AJIKEeHBI: COCTaB U CTPOEHHUE, CBOMCTBA 1
https://myschool.edu.ru/
7 OTUiEH U IPONWIEH — IpocTeine 1 bubmuoreka [IOK
MPEACTABUTEIIA AITKEHOB https://myschool.edu.ru/
8 [TpakTuyeckas padora Ne 1. «ITomyuenue 1 1 bubnnorexka [JOK
ATUJICHA U U3YYEHUE €0 CBOMCTBY https://myschool.edu.ru/
9 Ankanuensl. byranuen-1,3 u 1 bubnnorexka [HOK

MetunoyraaueH-1,3. [omyyenue

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

AJNKHUHBIL: cOCTaB U 0COOEHHOCTH
CTPOEHUSI, TOMOJIOTUYECKUI P,

bu6mmoreka [IOK

10
AneTriieH — MpoCTeHIIHit https://myschool.edu.ru/
MpEeACTaBUTENb AIKUHOB
1 Brruuciienus o ypaBHEHHIO bubnnoreka [HOK
XUMHUYECKOHN peakiuu https://myschool.edu.ru/
12 Apenbl: 6eH301 U TOIyoJ. TOKCHYHOCTh bubnuorexa [JOK
apeHoB https://myschool.edu.ru/
13 ['eHeTnueckas cBs3b yrieBOIOPOJIOB, bubnnoreka [JOK
MPUHAJICKAIINX K Pa3JIMYHBIM KJIaccam https://myschool.edu.ru/
ITpupoaHble HCTOYHUKHU YIIIEBOIOPOIOB:
14 i pH pO,Z[HHf/i ras " Ioil I-}Il;e Heq)TI;)[HHe Bubmorexa IIOK
pHp yr . https://myschool.edu.ru/
ra3bl, HeTh ¥ IPOYKTHI €€ repepadboTKu
IIpupoaHBIe HCTOYHUKH YTIIEBOIOPOJIOB:
15 bi{ pI/I poL[HHIZ ras " IoIl IZEIG He(bTI:IHLIe bubmorera [IOK
pHp yr . https://myschool.edu.ru/
ra3el, He()Th U MPOAYKTHI €€ epepaboTKu
KonTtponrHasa padota Nel 1o pasnen
P P P Y . bu6mmoreka [IOK
16 «TeopeTnueckue OCHOBBI OpTaHUYECKON
https://myschool.edu.ru/
XUMUU. YTIEBOJOPOABI»
17 [IpenenbHBIC OTHOATOMHBIC CITUPTHI: bubnmoreka [JOK
METaHOJI U 3TaHOJI. BoopoaHas cBs3b https://myschool.edu.ru/
18 MHOroaToMHBIE CIUPTHI: TUIICHTIINKOIb bubmuorexa [JOK
U TIIALEPUH https://myschool.edu.ru/
DeHOJI: CTPOCHUE MOJIEKYIIBI,
. bubnuorexa [JOK
19 (du3nUecKre U XUMHUYECKHE CBONCTBA,
https://myschool.edu.ru/
MIPUMECHEHUE
20 Anpaerunpl: GopMaibaeTuI 1 bu6mmoreka [IOK



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/

areTapaerng. Aueron

https://myschool.edu.ru/

O,[[HOOCHOBHBIC MpEaACIbHBIC

21 KapOOHOBBIE KUCJIOTHI: MypaBbUHAs U bubmmorexa LIOK
P - MYP https://myschool.edu.ru/
YKCYCHas
99 [IpakTuueckas padora Ne 2. «CBoiicTBa bubnmoreka [JOK
pacTBOpa YKCYCHOM KHCIIOThD) https://myschool.edu.ru/
CrteapuHOBas U OJICMHOBAsI KUCIIOTHI, KaK
23 MIPEACTABUTEM BBICIIUX KapOOHOBBIX bubnorexa LIOK
p p https://myschool.edu.ru/
KHCIIOT
24 Mpbuta Kak COJIM BBICIIUX KapOOHOBBIX bubnnoreka [JOK
KHCJIOT, UX MOIOIIIEE ACUCTBIE https://myschool.edu.ru/
Crnoxuble 3(hUpbl KaK MPOU3BOJIHbBIE
$up P bubmuorexa [JOK
25 KapOOHOBBIX KHUCIIOT. ['uaponu3
https://myschool.edu.ru/
CIIOKHBIX 3(hHUpOB
26 XKupsl: ruponan3, NpUMEHEHHE, bubnnorexka [JOK
OuosIornyecKas poJib KHUPOB https://myschool.edu.ru/
VYTrieBoibl: cocTaB, KiacCU(pUKAIHS.
. bubnuorexa [JOK
27 Baxneiimue npeacTaBuTeNN: TIOKO03a,
https://myschool.edu.ru/
¢bpykTo3a, caxaposa
28 Kpaxman u niemuono3a Kak mpupoIHbIe bubnmoreka [JOK
MOJIMMEPHI https://myschool.edu.ru/
KonTponbnas padota Ne2 mo pazaen
29 «KI/ICEO oz[cozrl)e KaIlrue o rarl)mqeczﬂe bubmmorexa LIOK
P P P https://myschool.edu.ru/
COEJIMHEHU S
bubnuorexa [JOK
30 AMUHBI: METWJIAMUH U aHWJINH 1
https://myschool.edu.ru/
31 AMHWHOKHCTIOTHI KaK aM(pOTepHBIC bubnnoreka [JOK

OpraHn4C€CKUC COCAUHCHU A, UX

https://myschool.edu.ru/
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ouonornyeckoe 3Hauenue. [lentunsl

32 benku kak npupoHbIe 1 bubnunoreka [JOK
BBICOKOMOJIEKYJISIPHBIE COCIUHEHUS https://myschool.edu.ru/
33 OCHOBHbBIE TOHSTUSI XUMUHU 1 bubmuorexa [JOK
BBICOKOMOJICKYJISIPHBIX COCIMHEHUM. https://myschool.edu.ru/
OCHOBHBIE METO/IbI CHHTE3a
. bubnmoreka [JOK
34 BBICOKOMOJIEKYJISIPHBIX COSAMHEHUH. 1
https://myschool.edu.ru/
[TnacTmaccel, KayqykH, BOJTOKHA
OBUIEE KOJIMYECTBO YACOB I10 34

[NPOTPAMME
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11 KJIACC

Kosun4yecTBo 4acoB DJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Konrpouabusie Ilpakruyeckue
n/n Bcero u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoThI
pecypcsbl

1 XUMUYECKUH AJIEMEHT. ATOM. 1 bubmuorexa [JOK
DneKTpoHHas KOHPUTYpALHAS aTOMOB https://myschool.edu.ru/
[Tepuoanueckuii 3axon u [lepuoanueckas

5 CHCTeMa XUMHYECKUX djeMeHToB /I, H. 1 bubmuorexa [JOK
MenjeneeBa, ux CBsI3b C COBPEMEHHOMU https://myschool.edu.ru/
TEOpPHUEH CTPOCHHS aTOMOB
3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB
XUMHUYECKUX JJIEMEHTOB U UX COCIMHEHUM

3 10 TpyNnam U rnepuojam. 3HaueHHe 1 bubnuoreka [IOK
MEPUOINYECKOTO 3aKOHA U CUCTEMBI https://myschool.edu.ru/
xuMudeckux ayemenToB .M. Menaeneera
B Pa3BUTHUU HAYKHU
Crpoenue BeniecTBa. XMMHUUYECKast CBS3b,

N bubmuorexa [JOK
4 e€ BUJIbI; MEXaHU3MbI 00pa30BaHUS 1
. https://myschool.edu.ru/
KOBAJIGHTHOM CBsI3U. Bogopoanas cBsi3b
BaneHTHOCTh. DNEeKTpOOTPULIATETLHOCTD.

5 Crenenb okucieHus. Bemniecra 1 bu6mmorexa [IOK
MOJIEKYJIIPHOIO U HEMOIEKYIIAPHOIO https://myschool.edu.ru/
CTpOEHUSA
[TonsiTHE O MUCTIEPCHBIX CHCTEMAX.

bu6mmorekxa [IOK
6 HctruHHbBIE U KOJUTOUAHBIE PACTBOPHI. 1
https://myschool.edu.ru/
MaccoBas 1071 BelllecTBa B pacTBOpE.
7 Kinaccudukamnus 1 HOMEHKIaTypa 1 bubnmuorexa [JOK
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HEOPraHUYECKUX COCTUHEHUM.
['eneTnyeckast CBsI3b HEOPraHUYECKHUX
BEILIECTB, Pa3JIUYHBIX KIIACCOB.

https://myschool.edu.ru/

Knaccugukanus XuMHUeCKuX peakiuuii B
HEOPraHU4YECKOU U OPraHUYECKON XUMUHU.

0COOEHHOCTH CTpoeHus aroMoB. O01mme
¢u3nyeckue CBOMCTBA METAIIJIOB

bubmuorexa [JOK
8 3aKOH COXpaHEHUS MacChl BEIIECTB; 3aKOH
https://myschool.edu.ru/
COXPAHEHHUS U TPEBPAIICHUS SHEPTUU MPU
XUMHUYECKHUX PEaKIIMSIX.

9 Ckopoctb peakiuu. O6paTuMble peaKiuu. bubnuoreka [IOK
XHWMHUYECKOE PAaBHOBECHE. https://myschool.edu.ru/
[Ipaktuueckas pabora Ne 1. «Bnusaue

bubmuorexa [JOK
10 pa3IMuHBIX (DAKTOPOB HA CKOPOCTH
. https://myschool.edu.ru/
XUMHYECKON peaKIum»
DNEKTPOIUTHYECKAS AUCCOLUALIUS.
[Tonsitue o0 BogopoHOM mokasarene (pPH)
p bu6mmoreka [JOK
11 pactBopa. Peakuuu noHHoro oomMeHa.
https://myschool.edu.ru/
I'unponu3 opraHMuecKux u
HEOpPraHMYECKUX BEIIECTB
OKuCINTENEHO-BOCCTAHOBUTENIbHBIE
bu6mmoreka [IOK
12 peakuuu. [TonsTre 00 anexTponnze
N https://myschool.edu.ru/
pacIiaBoB ¥ pacTBOPOB COJIEHN

13 KonTponbnas padorta Nel no paszneny bubnnorexka [JOK
«TeopeTnueckue OCHOBBI XUMUU» https://myschool.edu.ru/
Merannsl, UX IMOJIOKSHHUE B
[leproanueckoit cucreMe XUMHUECKUX

bu6mmorekxa [IOK
14 anemenToB 1. . MenaeneeBa u

https://myschool.edu.ru/
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15 CrmuiaBbl METaLIOB. DJIEKTPOXUMUYECKUM bubnmoreka [JOK
pAI HAPSKEHUN METaJIOB https://myschool.edu.ru/
XUMHYECKUE CBOMCTBA BAXKHEHUILINX

. . . bu6mmoreka [IOK

16 METaJUIOB (HATPUH, Kaaui, Kajablui,

. . . https://myschool.edu.ru/
MarHui, aJllOMUHUAN) U UX COSUHEHUN

17 XUMHUYECKUE CBOMCTBA XpOMa, MEAU U UX bubnnoreka [HOK
COETUHEHUN https://myschool.edu.ru/

18 XUMHUYECKHUE CBOMCTBA IMHKA, JKEJI€3a U UX bubnuorexa [JOK
COeIMHEHNH https://myschool.edu.ru/
[IpakTuueckas padbora Ne 2. "Pemienue

bubmuorexa [JOK
19 AKCIIEPUMEHTAIIbHBIX 337124 110 TEME
. https://myschool.edu.ru/
«MeTtamibby
Hemerainbl, uX moyioxxeHue B

20 [leproanueckoit cucreMe XMMHUECKUX bubnuoreka [IOK
anemenToB 1. . Menjeneesa u https://myschool.edu.ru/
0COOEHHOCTH CTPOEHHUS aTOMOB
Du3nYeCKUe CBOKMCTBA HEMETAIIIOB.

bu6nmoreka [JOK
21 AnnoTponusi HeMETauIoB (Ha pUMepe
https://myschool.edu.ru/
KHCJIOpoJia, cepbl, hocdopa u yriepoia)

99 XUMHUYECKUE CBOMCTBA raJlOr€HOB, CEPHI U bubnuorexa [JOK
UX COCJIMHEHUN https://myschool.edu.ru/

93 XUMHYECKHE CBOMCTBA a30Ta, hocodpa u bubnuorexa [JOK
HUX COeIUHEHNN https://myschool.edu.ru/

24 XuUMHUYEeCKUe CBOMCTBA yIiepo/ia, KpEMHUS bubnmoreka [JOK
U UX COeIUHEHUN https://myschool.edu.ru/

o5 [IpuMeHeHrEe Ba)KHEUIINX HEMETAILIOB U bubnnorexa [JOK
HUX COeIUHEHUN https://myschool.edu.ru/

26 O0001IeHrEe 1 cUCcTEMaTH3alus 3HaHUH 110 bu6mmoreka [IOK
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TteMme «Hemeraniwly. Beruncienus mo
YPaBHEHUSAM XUMHUYECKUX PEAKIUNA U
TEPMOXUMHUYECKUE PACUETHI

https://myschool.edu.ru/

[TpakTuyeckas padora Ne 3. «Pemenune

bubmuorexa [JOK

27 JKCIIEPUMEHTAIIBHBIX 3a7a4 10 TEME 1

" " https://myschool.edu.ru/
Hemeramnst"»

28 KonTponbnas padora Ne2 mo Temam 1 bubnnoreka [JOK
«Metams» n «Hemeraiuib» https://myschool.edu.ru/
Heopranunueckue u oprannueckue

bu6mmoreka [IOK
29 kucioTel. Heopranuueckue u 1
https://myschool.edu.ru/
OpraHUYECKHUEe OCHOBAHUS
AMpoTepHbIC HEOpPraHUYECKHE U

30 OpraHv4ecKue coenuHenus. ['enernueckas 1 bubnuorexa [JOK
CBSA3b HEOPraHUYECKUX U OPraHUYECKUX https://myschool.edu.ru/
BEILIECTB
Ponws xumun B obecrieueHun

31 3KOJIOTUYECKOM, SJHEPreTUIECKON U 1 bubnuorexa [JOK
MUILEBOM 6€30MaCHOCTH, Pa3BUTHU https://myschool.edu.ru/
MEIUIHBI
[Tpencrasnenus: 00 0OMIUX HAYYHBIX

32 n pI/IHHI/IHaX i OMI)IIHJ'IeHHOFO}l/'IqOJ'I EeHUs 1 bubmmorexa [IOK

P . P i https://myschool.edu.ru/
BOKHEUIIINX BEIECTB

33 UenoBek B MUpE BEIIECTB U MaTEPHUAJIOB. 1 bubnmoreka [JOK
XUMUA U 370pOBBE YEIOBEKA. https://myschool.edu.ru/

bubmuorexa [JOK

34 XuMus ¥ 310pOBbE YETOBEKA. 1

HOP https://myschool.edu.ru/
OBUIEE KOJIMYECTBO YACOB I10 34

[NPOT'PAMME
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPUAJIBI 1JISA YUUTEJIA

1. O.C.I'abpuenss, I'.I".JIpicoBa «Xumus Metoandeckoe mocodre — 6a30BbIit
ypoBeHb» - M.: Jlpoda 2022 ron.

2. O.C.I'abpuensn, U.I'.OctpoymoB, «O0111as XuMuUs B TeCTaX, 3aadax,
ynpaxkHeHusx. 11 kmace» — M.: Jlpoda, 2023 rog.

3. O.C.I'abpuensn, [1.H.bepeskun, A.A.YmakoBa «Xumus 11 kmacc:
KoHTposbHbIE 1 TpOBepOUHbIE pabOThI K yueOHUKY». — M.: [Ipoda, 2021 r.
4. O.C.I'abpuensn, I'.I'.JIpicoBa, A.I'.BBenenckas «Xumus 11 kmacc:
HacronpHas kaura juis yaurens». Yacts 1 — M.: [Ipoda, 2019 rog.

5. O.C.I'abpuensn, I'.I".JIeicoBa, A.I'.BBenenckas «Xumus 11 kmacc:
HacronpHast kaura juis yaurens». Yacts 2 — M.: [Ipoda, 2022 rog.

6. O.C.I'abpuensn, I1.B.Pemeros, .I'.OctpoyMoBa «3aauu 1o XuMuu 1
criocoObl ux pemeHus» - M.: «/Ipoday, 2021roz.

7. M.A.Ps6oBa, Y .}JO.Hesckas, P.B.JIuako «Tectel mo xumum 11 kmacey, - M.:
Ox3ameH, 2019r.

8. O.C.I'abpuensu, U.I'.octpoyMOB « XUMHUUYECKHIT SKCTIEPUMEHT B T1KoJie 11

Kkiacc»; - M.: Jlpoga. — 2019 rox.



N PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

http://www.chemnet.ru I"'azeta «XuMus» 1 callT aj1s1 yuuTels «5 uay Ha ypok
XUMHUU

http://him.1september.ru Equnas komtekmust LIOP: TIpeameTHas KOJUTSKITHS
«XuMusD»
http://school-collection.edu.ru/collection/chemistryEcrecTBeHHO-Hay4HBIC
aKcriepuMeHThI: XxuMusi. Komeknus Poccuiickoro o01eo0pa3oBaTebHOTO
nopTajia

http://wwwalhimik.ru Bcepoccuiickas onuMIimana mKoJIbHUKOB IO XMMUAN
http://chem.rusolymp.ru Opranudeckast XuMusi: 3JIEKTPOHHBIN YICOHUK JIsI
CPEIHEN IIKOJIBI

http://www.chemistry.ssu.samara.ru OcHOBBI XUMUH: JIEKTPOHHBIN y4COHUK
http://wwwhemi.nsu.ru OTKpbITHIH KOJUIEIK: XUMHUS

http://www.chemistry.ru JluctaniuonHas oJIuMITHAAA 10 XUMHUH:

TEJIEKOMMYHUKAIIMOHHBIN 00pa30BaTeIbHBIN MPOESKT
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