MynununansHoe 010 KeTHOE 00111e00pa3oBaTebHOE YUPESKICHHE
«Cpennsis obmeoopazoBarenbHas mkoaa Ne 9» r. HoBo3siOkoBa bpsiHcKoii obmacTu

AHHOTanMs K pabo4eil mporpamme
y4eOHOro npeamera «Xumus. bazoBblil ypoBeHb)

PabGouass mporpamma ydebHoro mnpenmera «Xumusi (0a30BBIH  YPOBEHB)»
o0s13aTenbHOM npeMeTHON oOnacTu «EcTecTBeHHOHAay4YHbIE MPEMEThD) SBISETCS
4acThbl0 OCHOBHOW 00pa30oBaTeIbHOM MPOrpaMMbl CPEIHETO OOIIEro 00pa3oBaHUs
(OOIT COO) MBOY «COII Ne 9y, pazpadorana B coorBercTBuu ¢ ®I'OC COO
Ha ocHOBe DenepanbHON pabodeil mporpaMMbl Mo mpeaMmetry «Xumus (06a30BbIid
YpOBEHb)» M peanuzyercs 2 roga ¢ 10 mo 11 knacc.

PabGouass mporpamma paspaboTaHa YUYUTEIIEM XHMHUU IIKOJIBI C
ucnons3oBanueM «KoHcTpykTopa pabouumx mporpamm» caiita «Eaunoe
cozepxaHue obuiero oOpazoBaHus» B cooTBeTcTBUM C I[lojoxkeHneMm o pabouux
nporpaMmax ¥ ONpeNeNsieT OpraHu3aluilo  00pa3oBaTEIbHOM eI TEIbHOCTH
y4UTEeNs B IIKOJIE TI0 mpeaMeTy «Xumus (0a30BbIM ypoBeHb)». Pabouas
nporpaMma COAEPKUT CIAEAYIOIIUE CTPYKTYPHBIE JJIEMEHTHI:

-TIOSICHUTEIIbHYIO 3aIHICKY;

-TIeJTA U3Y4YeHUsl y9eOHOTO TIpenMeTa « XuMus (0a30BbIil YPOBEHB)»;

-MecTo yudeOHOro mpeamera «Xumus (0a30BbIi YPOBEHB)» B Y4EOHOM
TUIaHeE;

-CoJIepKaHue yueOHOTro npeaMera « XuMmusi(0a3oBblid YPOBEHB)»;

-IUIAaHUpYEMbIE  pe3yibTaThl  (JIMYHOCTHBIE,  METalpeAMETHbIE U
npeaMEeTHBIE);

-TeMaTHUYeCKOe IUTAaHWpOBaHUE, CHOPMHUpPOBAHHOE ¢ Y4€ToM  pabouei
IpOrpaMMbl BOCITUTAHUS U BOBMOKHOCTBIO ucnonbzoBanust JOP/IIOP.

PaGouast mporpamMma oOCyXKJeHa M TPUHSTA PEIICHUEM METOIUYECKOTO
o0beMHEHNsT W  COIVIACOBaHA 3aMECTUTENIEM JHUpEeKTopa 1Mo  y4yeOHo-
BocrutatenbHo padote MBOY «COII Ne 9y
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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XWMHM Ha YpOBHE CpemHero ooOmero o0pa3oBaHUs
pa3zpabotana Ha ocHoBe DenepanmbHOrO 3aKkoHa OT 29.12.2012 Ne 273-d3 «O6
oOpazoBanuu B Poccuiickoit denepaunny», TpeboBaHM K pe3ysbTaTaM OCBOCHUS
dbenepanbHOll 00pa3oBaTeNIbHONW MPOTPaMMbl  CPEAHEro o00Iero o0pa3oBaHMS
(®OIT  COO), mnpencrabieHHbIx B  DeaepalbHOM  TOCYIapCTBEHHOM
obpazoBarenbHoM cTangapre COO, ¢ yu€rom KoHuenmuu mnpenogaBaHus
y4eOHOro mnpeamera «XUMHs» B 00pa3oBaTeNbHBIX opraHuzauusx Poccuiickoi
denepanuy, peamu3yIOMUX OCHOBHBIE 00pa3oBaTebHBICE TPOTPAMMBI, U
OCHOBHBIX TmonoxkeHul «CrpaTernu pa3BUTHS BocOUTaHUs B Poccuiickoi
Oepnepanuu Ha niepuoy 10 2025 rona» (Pacnopsiokenue IlpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY TOAXOJOB K pa3pabOTKe MpOorpaMMbl MO XUMHUHU, K OIMPEACIICHUIO
oO1elt cTpareruu 00ydeHus, BOCIUTAHUSL U PAa3BUTHUSL OOYYAIOIIMXCSA CPEICTBAMU
yueOHoro npeamera «Xumusi» aiig 10—11 knaccoB Ha 0a30BOM ypOBHE COCTAaBHIIU
koHnentyaibHbeie TosioxkeHuss GI'OC COO o B3auM0OOYCIOBICHHOCTH ILIEJIEH,
colepKaHus, PE3yJbTaTOB OOy4YeHUs W TPEOOBAHWI K YPOBHIO TIOJTOTOBKHU
BBIITYCKHUKOB.

XUMHUECKOE oOpazoBaHue, OJIy4aeMoe BBIITY CKHUKAMHU
00111e00pa3oBaTeIbHON  OpraHu3alui, SBISETCA HEOThEMJIEMOM YacThl0 HX
obpazoBanHOocTH. OHO CIYXHT 3aBEpIIAIOIIAM JTAllOM peau3alui  Ha
COOTBETCTBYIOIIIEM €My 0a30BOM YPOBHE KIIOUEBBIX IIEHHOCTEH, MPHUCYIIHX
IIEJIOCTHOM CHCTEME XHUMHUYECKOTO o00pa3oBaHWsA. OTH IICHHOCTH KacaroTCs
MO3HAHUS 3aKOHOB MIPUPObI, POPMUPOBAHUS MUPOBO33PEHUS U OOLIEH KYJIbTYpPbl
YyelioBeKa, a TakKKe OJKOJOTMYECKHU OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3MI0POBBI0 WM TPHUPOAHOW cpeme. Peamm3yeTcs XuMHUYeCcKoe 0Opa3oBaHUE
oOydJaronmxcsi Ha ypOBHE CpeIHEro o0Imero o0pa3oBaHus CPEICTBAMH YUeOHOTO
npeaMera «XUMHUSD, COJIEp)KaHUE M TOCTPOCHHE KOTOPOTO OIpEAENIEHbl B
nporpaMme MO0 XMMUHU C YYETOM CHeUU(PUKA HAyKU XUMUU, €€ 3HA4YCHUs B
MO3HAHUU TPUPOJLI U B MaTEpPUAIbHOW XU3HH OOIIECTBA, a TaKke C y4ETOM
o0mux mened W TPUHIUIOB, XapaKTEPHU3YIONIMX COBPEMEHHOE COCTOSHUE
CUCTEMBI cpesHero obmero oopazoanus B Poccuiickoit denepanuu.

XUMHS KaK 3J€MEHT CHCTEMbl €CTECTBEHHBIX HAayK UIpaeT ocoOylo pojb B
COBPEMEHHOM LMBHWJIM3AIMHU, B CO3/JaHUM HOBOM 0a3bl MaTepUAbHON KYJbTYPBHI.
Ona BHOCHUT CBOM BKJIaJ B ()OPMHUPOBAHUE PANMOHATLHOTO HAYYHOTO MBIIUICHHUS,
B CO3/IJaHHUE€ L[EJTOCTHOTO MPEJCTABICHUS 00 OKPYKAIOUIEM MUPE KaK O €IUHCTBE
IPUPOABI M YEJIOBEKAa, KOTOpPOe (OPMUPYETCS B XMMHUU HAa OCHOBE MOHMMAaHUS



BEILIECTBEHHOI'0 COCTaBa OKPY’KAIOLIErO0 MHPA, OCO3HAHUSA B3aUMOCBSI3H MEXKIY
CTPOEHHEM BEILIECTB, UX CBOMCTBAMHU U BO3MOYKHBIMH 00J1aCTSIMU IPUMEHEHUS.

TecHO B3aMMOJNEUCTBYS C APYTMMH €CTECTBEHHBIMU HAyKaMH, XMMHS CTajla
HEOTHEMJIEMOM 4acThIO MUPOBOM KYJIbTYpbl, HEOOXOIUMBIM YCIOBHEM YCIEIIHOIO
Tpyda M KHU3HU KaXI0ro ujeHa oOmectBa. CoBpeMEHHass XHMMHS KakK Hayka
CO3MJATeNIbHAs, KaK HayKa BBICOKMX TEXHOJIOTMM HAIlpaBJICHA HA pEIICHUE
rJI00ANBHBIX MPOOJIEM YCTOMUMBOTO pa3BUTHS UEJIOBEYECTBA — CBHIPHEBOIA,
HHEPreTUUECKO, MUIIEBOM, IKOJIOTHYECKON 0€301aCHOCTH U OXPaHBbl 310POBb.

B coorBercTBUM € OOMMMH LEISIMH M NPUHLMIIAMUA CPEAHErO OOIIEro
oOpa3zoBaHus coaepxkanue npeamera «Xumus» (10—-11 kmaccel, 0a30BbIi ypOBEHb
U3YYEHHS) OPUEHTUPOBAHO MPEUMYIIECTBEHHO HA OOIEKYIbTYPHYIO MOATOTOBKY
oOydJarmuxcsi, HEOOXOIMMYK0 UM i1  BBIPAaOOTKH  MHPOBO33PEHUYECKHUX
OPHUEHTHPOB, YCIECIIHOTO BKIIOYEHHUS B JKH3Hb COLMYMA, IIPOJOJDKEHUS
o0pa3oBaHMs B pa3IM4HbIX 00JIACTIX, HE CBSI3aHHBIX HEMOCPEICTBEHHO C XUMHEH.

CocTaBngomuMu  npeaMeTa  «XuUMUs»  SABIAIOTCA  0a30Bble  KypChl —
«Oprannueckass xumus» U «OOmIass U HEOpraHWYecKas XHUMHs», OCHOBHBIM
KOMIIOHEHTOM COJEepaHHsI KOTOPBIX SBIISIOTCS OCHOBBI 0a30BOM HAyKH: cCHCTEMa
3HAHUN 10 HEOPraHWYECKOW XMMHH (C BKIIFOUECHUEM 3HAHUM U3 OOIICH XUMUHU) U
opranndecko xumuu. GOpMHUpPOBaHHME NAHHOW CHCTEMbl 3HAHWM NPU WU3YUYEHUU
npeaMera 00eCHnedYMBaeT BO3MOXKHOCTb PACCMOTPEHHsI BCErO0 MHOT000pas3us
BEIIECTB Ha OCHOBE OOUINX MOHSTUM, 3aKOHOB M TEOPUN XUMHUHU.

Crpykrypa coaepxkanust KypcoB — «Opranuueckass xumus» u «OOmas u
HEOpraHWyecKass XuMus» chopmupoBaHa B IporpaMMe IO XMMHUU Ha OCHOBE
CUCTEMHOI'O THOJXOJa K U3y4YEHHI0O ydeOHOro marepuajla U OO0yCIOBIJIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUW HA  ONpPENEIEHHBIX
TEOPETUYECKUX YpPOBHiAX. Tak, B Kypce OpPraHMYECKOM XHWMHMHM BEIIECTBA
paccMaTpUBAIOTCS HA YPOBHE KJIACCUYECKOM TEOPUU CTPOCHHUS OPTaHMYECKHUX
COCIIMHEHMM, a TaKKe€ Ha YpPOBHE CTEPEOXMMHUYECKUX M  DIEKTPOHHBIX
OpeICTaBICHUd O CcTpoeHuu BemnlecTB. CBeaeHHs 00 H3y4daeMblX B Kypce
BEIIECTBAaX JAIOTCS B PA3BUTHHU — OT YTJIEBOJOPOAOB JO CIOXKHBIX OHOJIOTHMYECKU
aKTMBHBIX COEAUHEHHMHW. B Kypce OpraHM4eckod XWMHUU IOJYy4aroT pPa3BUTHE
c(OpMHUPOBAHHBIE HA YPOBHE OCHOBHOI'O 00IEro oOpa3oBaHusl MEpBOHAYATIbHbBIE
IPEJICTaBICHNUS O XUMUYECKOM CBSI3U, KIAaCCU(PUKALIMOHHBIX MTPU3HAKAX BEILECTB,
3aBUCHMOCTH CBOMCTB BEIIECTB OT UX CTPOCHHUSI, 0 XUMUYECKOU PEAKLINH.

[Ton HOBBIM yriaoM 3peHHs B mpeaMere «Xumus» 0a30BOro ypOBHS
paccMaTpuBaeTCsi M3YyYEHHbBII Ha YpPOBHE OCHOBHOIO O0OILEro o00pa3oBaHus
TEOPETUUECKU MaTepuad U (AKTOJIOIMUECKHE CBEACHHS O BELIECTBAX U
XUMHUYECKON peakiuu. Tak, B yacTHOCTH, B Kypce «OOmas u HeopraHudeckas
XUMHSD» 00yYaromMMcsl TMPEAOCTaBISETCS BO3MOXKHOCTh OCO3HATh 3HAYCHHE



NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJOJIOTMUYECKUX TO3ULIUH,
ryoXke TMOHATh MCTOPUYECKOE W3MEHEHHE (YHKIMM 3TOro 3akoHa — OT
00o01aromIeit 10 0ObACHAIOMENH U MPOTHO3UPYIOLIEH.

Envnas cucrema 3HaHMI O BaKHEHIIMX BEILIECTBAX, UX COCTABE, CTPOCHUH,
CBOMCTBaX W NPUMEHEHUH, a TAKXKE O XUMUYECKMX pEaKLHUsiX, UX CYIIHOCTH U
3aKOHOMEpPHOCTSX MpOTEeKaHusi jonoyiHgercs B kKypcax 10 um 11 xmaccos
AIIEMEHTAMHU COACPKAHMSI, UMEIOUIMMH KyJIbTYPOJOTHUYECKHN W MPUKIATHON
XapakTep. OTH 3HaHUS CIOCOOCTBYIOT IOHMMAHUIO B3aUMOCBS3M XUMHH C
IpYIMMHM HAayKaMH, PAacKpbIBalOT €€ poJib B II03HABATEIbHOW U INPAKTUUYECKOU
NESATENIbHOCTH 4YEJIOBEKA, CIOCOOCTBYIOT BOCHUTAHHUIO YBAXKEHHUS K IPOLECCY
TBOPYECTBA B O0JIACTU TEOPUHU U MPAKTUYECKUX MPUIOKEHUN XUMUHU, TOMOTAIOT
BBIMTYCKHUKY OpPHUEHTHUPOBAThCS B OOIIECTBEHHO U JIMYHOCTHO 3HAYMMBIX
npo0iieMax, CBS3aHHBIX C XUMHEH, KPUTUYECKHM OCMBICIMBATh MH(POPMALUIO U
OPUMEHATh €€ JUIsl [ONOJHEHWsS 3HaHWM, pELIeHUs] MHTEUIEKTyalbHbIX U
IKCMEPUMEHTAIBHBIX UCCIENOBATENbCKHUX 3a7a4. B 1enom coaepskanue y4eOHOTo
npeaMera  «XUMHUS»  JAHHOTO  YPOBHS — W3Y4YEHHMs] OPUEHTHUPOBAHO  Ha
dopMupoBaHrue y 0OYyYarOIIMUXCS MHPOBO33PEHUYECKONW OCHOBBI ISl TIOHUMAaHHS
¢unocodckux uieH, TaKuX Kak: MAaTepUAIbHOE €IMHCTBO HEOPIaHUYECKOTO U
OpPraHMYECKOT0 MHpa, OOYCIIOBIEHHOCTb CBOMCTB BEILIECTB MX COCTaBOM U
CTPOCHHEM, TMO3HABAEMOCTh MPHUPOJAHBIX SBICHUM MyTEM OKCIEPUMEHTa U
pelieHusT MPOTUBOPEYMH MeEXAy HOBBIMU (akTaMH U TEOPETHUECKUMU
IPEINOChUIKAMHU, OCO3HAHNE POJIM XMMUHU B PEIIEHUU 3KOJOTMYECKUX MpodieM, a
Takke NpoliemM cOepeKeHUsl FHEPIeTUUECKUX PECYPCOB, ChIPbS, CO3aHUSI HOBBIX
TEXHOJIOTMM U MaTepUasoB.

B nmnane pemeHus 3amad  BOCHUTAHMS, PAa3BUTUS U COLUANM3AIMH
00y4Jaromuxcsl MPUHATBIE MPOTPaAaMMON IO XUMHH TMOJAXOABl K OINPEAEICHUIO
COJIEp)KaHUsl M NOCTPOEHUS MpeaMEeTa IpelyCMaTpuBalOT (OpMUpPOBaHUE
YHUBEpPCAJIbHBIX Y4YEeOHBIX JAEUCTBUM, HUMEIOIMX 0a30BO€ 3HAYEHHE JUIA
pa3IMuYHBIX BHJIOB JCSATENBHOCTH: pEUIeHHs MpoOsieM, MOWCKa, aHalu3a u
00paboTku nH(popMaLru, HEOOXOJUMBIX JJIsi MPUOOPETEHUS OTbITA MTPAKTHUECKON
U HCCIEI0BATEeNIbCKON JEeATENIbHOCTH, 3aHUMAIOIIeH Ba)KHOE MECTO B IMO3HAHUU
XUMHUH.

B mnpaktuke npenopaBaHus XMMHMHM Kak Ha YPOBHE OCHOBHOIO OOIIEro
o0pasoBaHms, TAK U HA YPOBHE CPEAHETO 00IIero o0pa3oBaHus, MPU ONPEICTICHUN
COJIep)KaTeIbHON XapaKTEPUCTUKU IIeJIed HM3ydeHHUs MNpeaMeTa HampaBlICHUEM
NEPBOCTENEHHON 3HAYMMOCTU TPAJULMOHHO INMPU3HAETCS (POPMUPOBAHUE OCHOB
XMMHUYECKON HayKu Kak 00JacTH COBPEMEHHOTO €CTECTBO3HAHMS, IMPAKTHUUYECKOM
JESATEIbHOCTH YEJIOBEKAa M KaK OJHOI0 M3 KOMIIOHEHTOB MHMPOBOU KyibTypbl. C



METOAMYECKOW TOYKHM 3PEHUS TAKOM NOAXOJ K ONPEACIICHUIO LEJIEW H3y4eHUs
peaMeTa SIBISIETCS BIIOJHE OMPaBIaHHBIM.

CornacHO JaHHOW TOYKE 3pEHMsI TJIaBHBIMU LIEJSIMU H3YyYEHHUS TMpeaAMeTa
«Xumust» Ha 6a3oBoM ypoBHe (10 —11 ki1.) sIBIISAIOTCSA:

e (opmMupoBaHME CHCTEMBl XUMUYECKHX 3HAHUW KAk  BaKHEHUIICH
COCTaBJISIIOLIEH €CTECTBEHHO-HAYYHOW KapTHHBI MHpa, B OCHOBE KOTOPOM
JeXaT KIIOYEBble MOHATHUS, (PYH/IaMEHTAJIbHbIE 3aKOHBI U TEOPUU XUMHH,
OCBOCHHE SI3bIKa HAyKH, YCBOCHHE M TMOHHWMAHUE CYIIHOCTU JOCTYIHBIX
0000111eHNIT MUPOBO33PEHUYECKOIO XapaKTepa, O3HAKOMIIEHHE C UCTOpHEH
WX Pa3BUTHUS U CTAHOBJICHHUSI,

e (opmMupoBaHue U pa3BUTHE MPEICTABICHUN O HAYYHBIX METOJIaX MMO3HAHMS
BEIIECTB M XUMHUYECKUX peaKIMi, HEOOXOAMMBIX [JIsi NPUOOpETeHUs
YMEHUW OpPUEHTHUPOBATHCS B MHUPE BEIIECTB U XUMHUYCCKUX SIBICHHM,
UMEIOIINX MECTO B MPHUPOJIE, B MPAKTUUECKOM U MOBCEIHEBHOM KU3HH,

e pa3BUTHE YMEHHUH U CIIOCOOOB IEATEIHHOCTH, CBSI3aHHBIX C HAOIIOCHUEM U
OOBSCHEHHEM XHMMHYECKOTO HKCIEPUMEHTa, COOJIIOJICHUEM TMpPaBUII
0e30macHOro 00OpallleHus ¢ BEIIECTBAMH.

Hapsiny ¢ atuMm, coaepskaTenbHas XapaKTepUCTHKA IIeNied U 3a/1a4 U3y4eHus
npeaMeTa B mporpaMMe 1Mo XMMUU YTOYHEHA U CKOPPEKTUPOBaHA B COOTBETCTBUU
C HOBBIMHM IPHOPUTETAMHU B CHCTEME cpefHero oobmiero odpazosanus. CerojHs B
NpernojlaBaHul  XUMHM B OoJibllIed  CTENEeHM OTHAETCS  MPEeANOYTEHUE
PAKTUYECKON KOMIIOHEHTE CoAepKaHusg OOy4YeHHUs, OpPUEHTUPOBAHHOW Ha
MOJITOTOBKY BBIIMYCKHUKA 00111€00pa30BaTeNIbHON OpraHM3alliy, BIAJICIOIIETO He
HAOOpOM 3HaHWW, a (PYHKIIMOHAIHHOW TPAMOTHOCTBIO, TO €CTh CIOCOOaMU U
YMEHUSMHU aKTUBHOTO TMOJIYYEHHUS! 3HAHUN U NMPUMEHEHUS UX B PEaNbHOU >KU3HU
JUTSL pelIeHUs TPaKTUYECKUX 3a]1ay.

B cBs3u ¢ aTuM mpu u3yueHuUH mnpeameTa «XUMHUS» JOMHHHUPYIOIIEEe
3Ha4YeHHE MPUOOPETAIOT TaKKe LENU U 3a]a4H, KaK:

amanTtanus 0O0yJaromMXcsl K yCIOBUSIM JUHAMHYHO Pa3BUBAIOIIETOCS MHPA,
dbopMHpOBaHHE  MHTEIUIEKTyaJIbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM00Opa30BaHUIO, COTPYJHUYECTBY, CAMOCTOSATEILHOMY MPUHSATHUIO TPAMOTHBIX
pEIIeHN B KOHKPETHBIX KU3HEHHBIX CUTYAIUsAX, CBA3AHHBIX C BEIIECTBAMHU M HX
IPUMEHEHUEM;

dbopMupoBaHre y OOYyYaloOlIMXCS  KJIIOYEBBIX HABBIKOB  (KIIIOUYEBBIX
KOMIIETEHIIUI), HMEIOIIMX YHUBEpPCAJbHOE 3HAYEHUE [UJIsl PA3IUYHbIX BUOB
NEeATEIbHOCTH: PElIeHHs MpoOJeM, MOUCKa, aHanu3a U 00paboTKu MH(pOpMaLIUH,
HEOOXOJUMBIX I TPUOOPETEHUS OIbITa JEATEIBHOCTH, KOTOpas 3aHUMaeT
BaXHOE€ MECTO B T[IO3HAHWU XHMHH, a TaKXKe JJs OLEHKH C TMO3UIUI



HKOJIOTUYECKON O€30MacCHOCTH XapaKTepa BIMSHHUS BEIIECTB M XUMHUYECKUX
IIPOLIECCOB HA OPraHU3M Y€JIOBEKA U IPUPOAHYIO CPENY;

pa3BUTHE TO3HABATEIbHBIX WHTEPECOB, MHTEIUIEKTyalbHbIX U TBOPUYECKUX
CIOCOOHOCTEHN 00yYaroMIMXCs: CHOCOOHOCTH CAMOCTOSITEILHO MPUOOPETATh HOBBIE
3HAHMS [0 XMMUU B COOTBETCTBUHU C KU3HEHHBIMU MOTPEOHOCTSIMHU, UCTIOIB30BAThH
COBpeMEHHbIC MH(GOPMAIIMOHHBIE TEXHOJOTUH JIJIS TIOWCKA W aHalin3a yu4eOHOW U
HAyYHO-TIOMYJISIPHOM MH(POPMAITUK XUMHUYIECKOTO COJICP KAHMS;

dbopMHpoOBaHKE U pa3BUTHE Y 00YYaIOUIUXCSl ACCOLIMATUBHOTO U JIOTUYECKOTO
MBIILJIEHUS, HA0JII0AaTeIbHOCTH, COOPAHHOCTH, aKKYPATHOCTH, KOTOPbIE OCOOEHHO
HEOOXOJMMBbI, B YAaCTHOCTH, MpU IUIAHUPOBAHUU W TPOBEIECHUU XUMHUYECKOTO
HKCHEPUMEHTA;

BOCMIUTAaHWE Yy OOydJarommxcss YOSKIEHHOCTH B T'yMaHUCTHYECKOU
HAIPaBJICHHOCTU XMMHH, €€ BaXHOW pPOJM B PEIICHUM TJIOOAIBHBIX MPOoOJIeM
palMOHANBHOTO MPUPOIONOJIB30BAHUS, TTOTIOJHEHUS SHEPTETUUECKUX PECYPCOB U
COXpaHEHHUsI TPHUPOIHOTO PABHOBECUS, OCO3HAHUS HEOOXOIUMOCTH OEpEeKHOTO
OTHOIIIEHUSI K TIPUPOJIE M CBOEMY 3JI0POBBIO, a TaKKe MPUOOPETEHUS OIbITa
WCIIOJIb30BAHUS TIOJMYYCHHBIX 3HAHWWA MJII TPUHITHS TPAMOTHBIX DEIICHUNA B
CUTYaIUSX, CBSI3aHHBIX C XUMUYECKUMHU SBJICHUSIMHU.

B yuebHoM miaHe cpemHero oOmiero oOpa3oBaHUsI MpPeaMET «XUMUSH»
0a30BOTO YPOBHS BXOJUT B COCTaB MpeaMeTHON obmactu «EcTecTBeHHO-HAay4HbBIE
PEAMETHD.

OO111€€ YMCI0 YacoB, OTBEAEHHBIX JIJIsl M3YUYEHUSI XUMUHU, Ha 0a30BOM YPOBHE
cpeaHero oOuero odpasoBaHus, coctaBisieT 68 dyacos: B 10 kiacce — 34 ygaca (1
yac B Heento), B 11 kimacce — 34 yaca (1 gac B Hefienio).



COJEPKXAHUE OBYUYEHUA
10 KJTACC
OPT'TAHUYECKASA XUMUA

Teopernueckne 0CHOBbI OPraHN4€CKOM XUMUM

[IpenMer opraHnueckoil XUMUU: €€ BOSHUKHOBEHHUE, PA3BUTHE U 3HAYCHUE B
MOJYYEHUH HOBBIX BEIIECTB M MAaTEpUANIOB. Teopusi CTPOEHUS OPraHUYECKUX
coequnenuit A. M. byTtiepoBa, e€ ocHOBHBIE TTo10)keHHI. CTpyKTypHBIE (hOPMYJIbI
OpPraHMYeCKMX BeElIeCTB. ['oMonorus, wu3zoMepus. XuUMUYECKas CBSI3b B
OPraHUYECKUX COCAUHEHUIX — OJIMHAPHBIC U KPaTHBIEC CBSI3H.

[IpencraBnenne o KinaccupuKamuu OpraHUYECKUX BemiecTB. HoMeHkmarypa
OpraHUYEeCKUX COCJIMHEHUN (CHCTeMaTWyecKas) M TPUBHUAIBHBIE Ha3BaHUS
BAKHEMIINX MPEICTABUTENEN KJIACCOB OPraHUYECKHUX BEIIECTB.

OKCIEpUMEHTAIbHBIE METOJbl H3YyYEHHUS BEUIECTB M MX NPEBPALICHUN:
O3HAKOMJIEHHE ¢ oO0pa3llaMd OpPTaHWYeCKUX BEIIECTB W MaTepuajaMud Ha HX
OCHOBE, MOJICTUPOBAHUE MOJIEKYJl OpPTaHWYECKUX BEIIECTB, HAONIOACHUE U
ONMCaHHUE JEMOHCTPALMOHHBIX ONBITOB M0 MPEBPAIIEHUIO OPTraHUYECKUX BEIIECTB
IIpU HarpeBaHuM (IUI1aBJICHUE, OOYTJIMBAHUE U TOPEHUE).

Yraesopopoasl

AJKaHBI: COCTaB W CTPOEHUE, TOMOJIOTMYECKHH psa. MeraH W 3TaH —
MPOCTEUIINE TPEICTABUTENN QJIKAHOB: (PU3MUECKHME W XUMHUYECKHE CBOMCTBA
(peakiuu 3aMelieHus] U TOpPEHUs), HAXOXJIEHUE B TMPHUPOJIE, MOJyYEeHUE H
IIPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJOTUYECKUHN pANl. DTUIEH U MPOMUIECH —
MPOCTEUINE TPECTABUTENN QJIKEHOB: (PU3MYECKHE W XUMHUYECKHE CBOMCTBA
(peakiuu  TUAPUPOBAHMS, TAJOTC€HUPOBAHUSA, THUApPATALUHU, OKHUCICHUS W
MOJIMMEPHU3AIINN ), TOJyYEHUE U PUMEHEHHE.

Ankanauensl: OyTtamueH-1,3 u meTunOyranues-1,3: cTpoeHue, BaKHEUIIHE
XUMHUYECKUE CBOMCTBA (peakuusi nmonaumepusaiuu). [loaydeHre CUHTETUYECKOIo
Kay4dyKa U pEe3UHBI.

AJIKHHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTUYECKUN psAll. ALIETUIIEH
— TMPOCTEHIINIA TpeICTaBUTENb AJKMHOB: COCTaB, CTpOE€HHE, (U3HYECKUE U
XUMHUYECKUE CBOMCTBA (pEakiMu TUJIPUPOBAHUSI, TAJIOTEHUPOBAHUS, TUIpaTallUH,
TOPEHMUS), OJTyYEHUE U IPUMEHEHHUE.

Apennl. berzon: cocrtaB, cTpoeHue, (pU3NYECKHE U XUMHUYECKHE CBOMCTBA
(peakiu rajJjoreHUpOBaHUSI U HUTPOBAHUS), MOJIyYEHUE U MPUMEHEeHUe. Tonyon:
cocmae, cmpoeHue, (uauueckue U  XuMuueckue  ceolcmea  (peakyuu



2aN02eHUPOBANUsL U HUMPOBAHUS), NOdyYenue u npumerenue. TOKCUYHOCTH
apeHoB. ['eHeTHueckas CBA3b MEXIy YIJIEBOJOPOAAMH, MPHUHAIJICKAIIUMH K
pa3IMYHBIM KJIacCaM.

[IpupoaHbie HMCTOYHUKHU YIJIEBOJIOPOAOB. I[lpupoaHbli ra3 W TMOIMyTHBIE
HedTsaubie ra3el. HedThr u e€ mpoucxoxaenue. CriocoObl nepepaboTku HeTH:
NIEPETOHKA, KPEKUHI (TEPMUYECKUU, KATAIUTUYECKUN), NUpoiau3. IIpomyKTbl
nepepaboTku He(TH, UX MPUMEHEHHUE B MPOMBIIUIEHHOCTH U B ObITy. KameHHbIH
yTOJIb ¥ MPOAYKTHI €r0 MepepadoTKU.

DKCHEepUMEHTAIbHBIE METOJbl M3Y4YEHHUs BEIIECTB W HUX MpEBpaIleHU:
O3HAKOMJIEHWE C 00pa3laMu IJJaCTMAcC, KaydyKOB M PE3UHBI, KOJUICKIIUH
«Hedpts» u  «YTOdb», MOACIUPOBAHWE  MOJIGKYJ  YTJIEBOJAOPOJIOB U
raJIOT€HOMPON3BOAHBIX, MPOBEICHNE MPAKTUUYECKONW PabOThl: MOTyYEHHE STUIICHA
U U3yYEHHE €ro CBOMCTB.

Pacuérurle 3amayn.

Brluucnenuss mo ypaBHEHHMIO XHMHYECKOW peakuuu (maccel, 00BbEMa,
KOJIMYECTBA MCXOJHOIO BEIIECTBA MU MPOIYKTa PEaKIMH MO U3BECTHBIM Macce,
00BEMY, KOTMUYECTBY OJHOTO U3 UCXOIHBIX BEIIECTB WM MPOIYKTOB PEAKIUN).

Kucaopoaconepxanue oprannieckue coenHeHUs

[IpenenbHble OAHOATOMHBIE CHOUPTH.. MeTaHON U 3TaHOJ: CTPOECHUE,
¢usznyeckue W XUMHUYECKHE CBOICTBa (peakuuu C aKTUBHBIMH MeETaJJIaMH,
raJIoTeHOBOJIOPOIAMU, TOpPEHHE), MpUMEHEHHe. BoaoponaHbie CBSI3U MEXAY
MOJIEKYJIaMU CIIUPTOB. [lelicTBHEe MeTaHOJIa ¥ 3TaHOJIa HA OPTraHK3M YesIOBeKa.

MHoroatoMHble  COUPTBL. OJTUICHTIUKOIb U  TJIMIEPUH: CTPOEHUE,
dbu3nueckue W XUMHUYECKHE CBOWCTBA (B3aUMOJEHCTBUE CO MIEIOYHBIMU
MeTaJlJlaMHl, KaueCTBEHHAsl peaklMs Ha MHOTOaTOMHbIe cnupthl). JleiicTBue Ha
opranusMm uesoBeka. [I[pumeHeHne riuuuepruHa U STUICHTJIUKOJIS.

®deHoJ: CTpOEHHME MOJEKYJbl, (U3NYECKUEe U XUMUYECKHUE CBOWCTBA.
Tokcuunocth penosna. [Ipumenenue denoua.

Anpaeruaipl U KemoHvl. DopManbaerun, aueTaIbJIETUI: CTPOEHHUE,
¢usznyecKkue W XUMHUYECKHE CBOMCTBA (peaklUWy OKUCICHHS U BOCCTAaHOBIICHUS,
KayeCTBEHHBIE PEAKIIMH ), TIOTYyUYEHUE U IPUMEHEHHUE.

OOHOOCHOBHBIE TpefeNbHble KApOOHOBBIE KHUCIOTHL.. MypaBbUHas W
YKCyCHasi KHCIJIOTBI: CTpOCHHE, (PU3NYECKHEe U XMMHUYECKHUE CBOMCTBa (CBOMCTBA,
oOmye ISl Kiacca KUCIOT, PEaKIHsl 3TepU(pUKALUK), TOJIyYeHUE U IPUMEHEHHE.
CreapuHOBasi U OJEHMHOBAs KHUCJIOTHI KaK MPEACTABUTENIN BBICIINX KapOOHOBBIX
KHUCIIOT. Mblla KaK COJIM BBICIIUX KapOOHOBBIX KHCIIOT, UX MOIOIIEE ICUCTBHE.

CnoxHble 3(QUpbl KaK MPOU3BOJHBIE KapOOHOBBIX KHUCIOT. ['uuaponus
cinoxHbIX 3¢upoB. Kupsl. ['uaponus xkupos. [Ipumenenne xxupoB. buonoruueckas
POJIb )KUPOB.




YrneBompl:  coctaB, KiaccUpUKAmMsA ~ YriaeBOAOB  (MOHO-, JH- U
nosucaxapuabl). [roko3a — mpocTelmmii MOHOCaxapui: OCOOEHHOCTH CTPOSHUS
MOJIEKYJbl, (U3NYECKUEe U XHMHUYECKHE CBOMCTBa (B3aUMOJEHCTBUE C
ruapokcugom Menu(Il), oxucienne ammuayHbIM pacTBopoM okcuaa cepedpa(l),
BOCCTaHOBJICHHE, OpPOKEHHME TJIIOKO3bl), HAXOXKIEHUE B IMPHUPOJIE, MPUMEHEHUE,
ouonoruueckas poib. Potocunte3. OpykTo3a Kak H30Mep TIIFOKO3BI.

Kpaxman u memnntono3a kak npupoanbsie moauMepsl. CTpoeHHe Kpaxmala U
nemnono3bl. Pu3nueckue W XMMHUYECKHE CBOMCTBAa Kpaxmana (THApPOJIH3,
KaueCTBEHHAsI pEaKIIHs C HOJIOM).

DKCHEepUMEHTAIbHBIE METOJbl M3Y4YEHHUs BEIIECTB W HUX MPEBpaIlCHU:
npoBeJcHUe, HAOMIOJEeHUE W OIMUCAaHUE JIEMOHCTPAIIMOHHBIX OMNBITOB: TOPEHHUE
CIOUPTOB, KAUECTBEHHBIE PEAKLUU OJHOATOMHBIX CHUPTOB (OKHCIECHHE 3TaHOJa
okcupoM Menu(Il)), MHOroaToMHBIX CHUPTOB (B3aUMOJEHCTBHE TJIUIIEPUHA C
ruapokcuiom menu(Il)), anpaernnos (OKUCIEHNE aMMHAYHBIM PacTBOPOM OKCHJA
cepeopa(l) m ruapoxcumom wmemm(ll), B3ammMozeiicTBHE Kpaxmama € HOJOM),
POBEJCHUE MPAKTUUECKON pabOThI: CBOMCTBA pacTBOpa YKCYCHOM KHCIIOTHI.

Pacuérnbie 3anaum.

Brluucnenuss mo ypaBHEHMIO XHUMHMYECKOW peakuuu (Macchl, 00BbEMa,
KOJIMYECTBA MCXOJIHOTO BEIIECTBA MJIM MPOJyKTa PEaKIMU MO M3BECTHBIM MAaccCe,
00BEMY, KOTMUYECTBY OJHOTO U3 UCXOAHBIX BEIIECTB WM MPOIYKTOB PEAKIIUN).

A3oTconepKale OpraHu4eckiue COeTMHEHNS.

AMMHOKHCIIOTHI KaK aM(pOTEpHbIE OpraHUYecKue coeauHeHus. Puzndeckue
U XMMHUYECKHE CBOWCTBA aMUHOKHUCIOT (Ha MpuUMepe TiuiuHa). buonormyeckoe
3Ha4YE€HHE aMUHOKHCIIOT. [lenTumapl.

benku kak npupojHbIe BBICOKOMOJEKYJSpHBbIE coeauHeHus. [lepBuunas,
BTOpUYHAsT U TpeTU4YHas CTPyKTypa OenkoB. XUMHYECKHE CBOMCTBAa OEIKOB:
TUIPOJIN3, IEHATYpallMsl, KAYECTBEHHBIE PEAKIIMK HA OEJIKU.

DKCNEepUMEHTAIbHBIE METOJbl HM3Y4YEHHUs BEIIECTB W HUX MpEBpaIlCHUI:
HAOJII0/ICHNE U OMKCAHUE IEMOHCTPAIIMOHHBIX OIBITOB: J€HATypalusi OeJIKOB MpU
HarpeBaHUM, LIBETHbIE pEaKuu OETKOB.

BbicoKoMoOJIeKYISIpHBIE COeTUHEHUSI

OCHOBHBIE TOHATHUS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIUHEHUI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPU3ALUHU, CPEIHSIST MOJIEKYJIIpHas
macca. OCHOBHBIE METOABl CHHTE3a BBICOKOMOJEKYJSIPHBIX COCIUHEHUN —
MOJIUMEPU3AITUS U TOJUKOHICHCAIIHSL.

DKCNEepUMEHTAIbHBIE METOJbl M3Y4YEHHUs BEIIECTB W HUX MpEBpaIleHU:
O3HaKOMJIEHHE ¢ 00pa3liaMH MPUPOIHBIX U UCKYCCTBEHHBIX BOJOKOH, IMJIACTMACC,
Kay4yKOB.

MexnpenMeTHbIE CBSI3H.



Peanmm3zannss MeXNIpeIMETHBIX CBA3EH MPU U3YUYEHUHU OPTaHMYECKON XMMHU B
10 kmacce OCYIIECTBISICTCS dYepe3 HCIOJIb30BAaHUE KaK OOIIUX EeCTECTBEHHO-
HAyYHBIX TIOHATHHA, TaK W TIOHSITHH, SBISIONIUXCS CHCTEMHBIMHU IS OTACITHHBIX
MPEIMETOB €CTECTBEHHO-HAYYHOTO [IUKIIA.

OO0111e ecTeCTBEHHO-HAYYHbIE MMOHATHUS: SIBJICHUE, HAYYHbIN (haKT, TUINOTE3a,
3aKOH, TEOpHs, aHaJu3, CUHTE3, KiaccuuKaius, nepruoJuIHOCTb, HAOII0ICHNUE,
U3MEPEHUE, IKCIIEPUMEHT, MOJIETUPOBAHUE.

®duzuka: wmaTepus, DdHEprus, Macca, aTroM, DIJIEKTPOH, MOJeKyJa,
HPHEPreTUYECKUd YpPOBEHb, BEIIECTBO, TeNO, OOBEM, arperarHoe COCTOSTHUE
BEIIECTBA, (PU3NUECKUE BEJIUUMHBI U €AMHUIIBI UX U3MEPEHUSI.

buonorus: knerka, opranm3Mm, Owocdepa, oOMEH BEIIECTB B OpTaHHU3ME,
doTtocuHTE3, OHOJOTMYECKH AaKTUBHbIE BellecTBa (OENKH, YTJIEBOIBI, >KUPBHI,
dbepMeHTHI).

['eorpadusi: MuHepasnbl, TOPHBIE MOPOJIbI, MOJIE3HbIE UCKOMAEMbIE, TOILIUBO,
pecypchl.

TexHoNOorus: NUIIEBbIE TMPOAYKTHl, OCHOBBI PAllMOHAJIBLHOIO MHUTAHUS,
MOIOLIME CPEJCTBA, JIEKAPCTBEHHBIE U KOCMETUYECKHE MTPENaparThl, MaTepruasbl U3
UCKYCCTBEHHBIX 1 CHHTETUYECKHX BOJIOKOH.

11 KIIACC
OBIIAA U HEOPTAHUYECKASA XUMUA

Teopernueckne 0CHOBbI XUMHH

XUMUYECKH 3neMeHT. AToM. Sapo aroma, H30TONBL. JIEKTPOHHAs
00o0Jsi0uKa. DHEPreTHYecKue ypoBHH, MOAYPOBHU. ATOMHBIE opOuTtanu, s-, p-, d-
aneMeHThl. OCOOCHHOCTH pachlpesiesieHusl 3JEKTPOHOB MO OpOUTAIIM B aToMax
AJIIEMEHTOB MEPBbIX YETHIPEX NEPUOOB. INEKTPOHHASI KOH(PUTYpALUsi AaTOMOB.

[lepnognueckuil 3akoH u Ilepuoanyeckas cucreMa XMMHUYECKUX AJIEMEHTOB
. . MenneneeBa. CBsi3b NEPUOANYECKOTO 3aKkOoHA U [lepmognyueckoil CuCTeMbI
xuMuueckux asnemeHtoB J[. M. MenneneeBa ¢ COBpEMEHHOW TEOPHEN CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHUSI CBOMCTB XHUMHYECKHUX DJIEMEHTOB U
o0pazyeMbIX MMM TPOCTBIX M CIOXHBIX BEIIECTB IO TpyIIaM H TMEpUOaM.
3HaYeHue NEPUOANYECKOTrO 3aKOHA B PA3BUTHU HAYKHU.

CrpoeHue BemiecTBa. XUMHYECKass CBA3b. BHIBI XUMHUYECKOW CBS3U
(KOBaJICHTHAsI HEMOJISIpHAs M TOJIIPHAsl, UOHHAsS, MeTa/uindeckas). MexaHu3Mbl
o0pa3oBaHMsi KOBAJICHTHOW XHMMHYECKOW CBsi3W (OOMEHHBII © JOHOPHO-
akuentopHsiil). Bomopoanas cBsi3zb. BalleHTHOCTh. DNEKTPOOTPULIATENLHOCTD.
Crenenb okuciieHus. IOHbI: KATHOHBI U AHUOHBI.



BemectBa MOJEKYISIPHOTO M HEMOJIEKYJSIDHOIO  CTPOEHHSA.  3aKOH
NOCTOSIHCTBA COCTaBa BELIECTBA. THIBI KPUCTATUIMYECKUX PEIIETOK. 3aBUCUMOCTb
CBOMCTBA BEILECTB OT TUIA KPUCTAJUIMYECKON PELIETKH.

[lonatne o aucnepcHbIX cucremax. VICTHHHBIE M KOJUIOWJIHBIE PACTBOPHI.
MaccoBas 10J1s1 BEHIECTBA B pacTBOPE.

Knaccudukanus HEOpPraHU4EeCKUX COCIMHEHU. Howmenxknarypa
HEOPraHUYECKUX BEIIECTB. ['€HETHYeCKass CBA3b HEOPraHMYECKUX BEIIECTB,
MPUHAJIEKAIIMX K PA3JIMYHBIM KJIacCaM.

Xumuueckas — peakuusa. Kiaccudukanus  XMMHUYECKMX — peakluid B
HEOPTaHUYECKOM M OpPraHMYECKOW XMMHH. 3aKOH COXPAaHEHUs MAaCChl BEILIECTB,
3aKOH COXPAHEHUS U MPEBPALEHHUS SHEPTUHN [TPU XUMUUYECKUX PEAKIUSX.

CkopocTh peakiuuu, e€ 3aBUCUMOCTh OT pa3nuyHbIX (pakTopoB. OOpaTnMbie
peakuuu. XuMHYecKoe paBHOBecHe. DakTOpbl, BIMSAIOIMIME HAa COCTOSHHE
xumuueckoro pasHosecus. [Ipunuun Jle [Hlarenbe.

DnekTponutnueckas quccouuanusi. CuibHbIe U c1adbie 35eKTpoauThl. Cpena
BOJIHBIX PACTBOPOB BEIIECTB: KUCasi, HEUTpaabHas, IEJIOYHAs.

OKUCIUTENHHO-BOCCTAHOBUTEIIBHBIE PEAKIIUU.

OKCIEpUMEHTANIbHBIE METOJbl H3YyYEHHUS BEUIECTB M MX NPEBpALICHUN:
neMoHcTpauus Tabnun «llepuoanueckas cucreMa XxuMuueckux snemeHtoB [I. U.
MeHneneeBa», W3ydeHHE MOJIETCH KPUCTAUIMYECKUX PEMIETOK, HAOII0JeHne WU
OTIMCaHUE JEMOHCTPAIMOHHBIX U Ja0OPaTOPHBIX OIBITOB (Pa3I0KEHNE MEPOKCUIA
BOJIOPOJIa B MPUCYTCTBUU KaTaanu3aTopa, OMPEIEICHUE CPEALl PACTBOPOB BELIECTB
C TOMOUIBI0 YHUBEPCAIBHOTO HHJMKATOpa, pEaKIUU MOHHOTO OOMEHa),
IIPOBEICHUE NPAKTUYECKON paboThl «BiausiHue pa3inyHbIX (aKTOPOB HA CKOPOCTh
XAMHUYECKON PEAKIIUI.

Pacuérnbie 3anaum.

Pacuétel 1O ypaBHEHUSM XMMHYECKHMX pEAKUHUA, B TOM YHCIE
TEPMOXUMHUYECKUE PACUETHI, PACUETHI C MCIIOJIb30BAHUEM IIOHATHUS «MACCOBAas
JIOJIS1 BELLIECTBAY.

Heoprannyeckasi Xumus

Hemeramel.  Ilonoxxenne HemeraiuioB B llepuomnueckor  cucreme
xumuueckux snemeHToB JI. M. MenneneeBa 1 0COOCHHOCTH CTPOEHHSI aTOMOB.
®duznyeckre CBOMCTBA HEMETAUIOB. AJIOTPONUS HEMETAUIOB (Ha MpuMeEpe
KHCIIOpoa, cepsl, pochopa u yriepona).

XUMUYECKHE CBOMCTBA BAXKHEWILIMX HEMETAJUIOB (TaJlor€HOB, CEpbI, a30Ta,
docdhopa, yriepoga U KpeMHHMs) W HMX  COCAMHEHUNH  (OKCHJIOB,
KHCIIOPOJICOJIEPKAIIUX KUCIOT, BOJOPOAHBIX COCTUHEHUN).

[IprumeHeHne BaXKHENIINX HEMETAJUIOB U UX COEAUHECHUM.



Mertamnel. 1lonoxxenne meramiosB B llepuonnueckon cucreMe XUMHUYECKUX
anemenToB [I. . MengeneeBa. OCOOEHHOCTH CTPOEHUS 3JEKTPOHHBIX 000JI0YEK
aToMoB MeTayuioB. O0mme Qusnyeckne cBoiicTBa MeTauioB. CIUiaBel METAJUIOB.
DJIEKTPOXUMHUYECKUN PSAJT HAIIPSYKEHUI METAJIOB.

XHUMUYECKHE CBOWMCTBA BaKHEHIUX METAUIOB (HATPHM, KaJIUM, KaJbIUH,
MarHui, alfOMUHUN, IUHK, XPOM, KEJIE€30, MEJIb) U UX COCTUHEHUH.

OOmue cnocoObl monmyueHus: MetaioB. [IpumeHeHne MeTamuioB B OBITY U
TEXHUKE.

OKCIEpUMEHTANIbHBIE METOJbl H3YyYEHHUS BEUIECTB M MX NPEBPALICHUN:
U3y4YEHUE KOJUIEKIMH «MeTauibl U CIUIaBbl», 00pa3lOB HEMETAIIOB, PELICHUE
OKCIIEPUMEHTAILHBIX 3a/1a4, HAOJIOJEHUE W OIMWCAHWE JIEMOHCTPAIIMOHHBIX U
71a00paTOPHBIX OMBITOB (B3aMMOJICHCTBHE THAPOKCHIA ATIOMUHUS C PACTBOPaAMU
KHUCJIOT U 1IeJI0Yei, KaYECTBEHHBIE PEeaKI[Mi Ha KATUOHBI METAJLIOB).

Pacuérurle 3amayn.

Pacuérel maccel BemecTBa M 00bEMa ra3oB MO HW3BECTHOMY KOJIMYECTBY
BEIECTBA, Macce WM O0BEMY OJHOTO W3 YYACTBYIONIMX B PEAKIIMH BEIIECTB,
pacu€tbl Macchl (00BEMA, KOJMYECTBA BEIIECTBA) MPOIYKTOB PEAKIIUH, €CIIU OJTHO
U3 BEUIECTB UMEET IPUMECH.

XUMHUA U KU3Hb

Ponp xumum B oOecrniedeHnH 3KOJIOTMYECKOW, YHEPTeTUYECKONW W THIIEBON
0€30MacHOCTU, Pa3BUTUM MeAUIMHBL. [lOHATHE O HAyYHBIX METOJaX MO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIUN.

[IpeacraBnenuss 00 OOMMX HAYYHBIX MPUHIUIAX [POMBIIIIEHHOTO
MOJTYYEHHUSI BAXKHEUIIINX BEILIECTB.

UenoBek B MHpPE BEHIECTB M MATEPHUANIOB. BAXKHEUIINE CTPOUTEIIbHBIE
MaTrepuanabl, KOHCTPYKIHOHHBIE MATEpHUalbl, KpPACKH, CTEKJIO, KEpaMHKa,
MaTepuaibl IJs 3JIEKTPOHUKW, HAaHOMAaTEpHUasbl, OPraHUYECKUE WU MUHEPAIbHbBIC
yaoOpeHus.

XuUMHST U 3J0pOBbE YEIIOBEKA: MPABUJIA HCIIOJb30BAHUSA JIEKAPCTBEHHBIX
MpenaparoB, MpaBujia O0E30MACHOTO WCIIONIB30BAHUS MPEMAPaTOB OBITOBON XUMUU
B IIOBCEIHEBHOU JKU3HU.

MexnpeaMeTHbIE CBSI3H.

Peanuzainust  MeXNpeAMETHBIX  CBsA3€H TpU  U3YyYEHUH  OOmer
HEOpraHnveckord xuMuu B 11 Kilacce oCylIECTBIISIETCS YEPE3 MCIOJIb30BAHUE KaK
OOIMX ©CTeCTBEHHO-HAYYHBIX TMOHSATHUH, TaK W TOHSTHHA, SBISIOMIUXCS
CHUCTEMHBIMU JJISI OTJAEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO01Me ecTeCTBEHHO-HAYUYHbIe MOHSTHS: HAY4YHBIM (DakT, rUMoTes3a, 3aKOH,
TEOpUsl, aHalu3, CHUHTE3, KIacCU(PUKaLMs, TMEePUOJAUYHOCTb, HaOIIO/ICHUE,
AKCIIEPUMEHT, MOJICJINPOBAHNE, U3MEPEHUE, SBJICHHUE.



dusuka: MaTepus, JHEPTHsl, Macca, aToM, JIEKTPOH, NPOTOH, HEUTPOH, HOH,
M30TOIl, paIMOAKTUBHOCTh, MOJIEKYJIA, SHEPIrEeTUYECKUI YPOBEHb, BEUIECTBO, TEJO,
00BEM, arperaTHoe COCTOSITHHE BEIIECTBA, (PM3NUECKHE BEIMYMHBI U CIMHHIIBI UX
U3MEPEHUS, CKOPOCTb.

buonorus: kineTka, opraHu3M, SKocHcTema, Ouochepa, Makpo- U
MUKPOAJIEMEHTBI, BATAMUHBI, 0OMEH BEIIECTB B OpTaHU3ME.

['eorpadusi: MuUHEpaAIBI, TOPHBIC MOPOJIBI, TOJIE3HBIC MCKOMIAEMbIE, TOILIUBO,
pecypcBhl.

TexHonorus: XuMuUYecKasi MPOMBIIUIEHHOCTh, METAJUTYPTHsl, MIPOU3BOJICTBO
CTPOUTENBHBIX MAaTEPHANIOB, CEJIbCKOXO3WCTBEHHOE ITPOU3BOJICTBO, IMHILEBAs
MPOMBIIIUICHHOCTh,  (papMaimeBTHYECKasi  MPOMBINIICHHOCTh,  MPOU3BOJICTBO
KOCMETHYECKUX MpenapaToB, MPOU3BOJACTBO KOHCTPYKIIMOHHBIX MAaTE€pUAIIOB,
ANEKTPOHHAS MPOMBIIUIEHHOCTh, HAHOTEXHOJIOT U H.



[INTAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI 110 XMMHWN
HA BA30BOM YPOBHE CPEJJHET'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

dI'OC COO ycranaBimuBaeT TpeOOBaHMS K pe3yjbTaTaM OCBOCHUS
00yJaIMMUCI TPOTPpaMM CpeHero oOmero oOpa3oBaHus (JIMYHOCTHBIM,
METanpeJAMETHbIM W TIpeaMeTHbiM). HayuHo-meToauyeckoil OCHOBOM s
pa3paboTKu TJIAHUPYEMBIX PEe3yJbTaTOB OCBOCHHS MPOrpaMM CPEIHEro OO0IIero
00pa3oBaHMs SIBISETCS CUCTEMHO-IEATEIILHOCTHBINA MTOAXO.

B cooTBeTrcTBUM € CHCTEMHO-JEATEIBHOCTHBIM MOAXOAOM B CTPYKTYype
JMYHOCTHBIX PE3yJbTAaTOB OCBOCHMS MpeaMeTra «XUMHS» Ha YPOBHE CPETHEro
o01ero 06pa3oBaHus BRIICIECHBI CIEAYIONINE COCTABIISIONINE:

OCO3HaHUE OOYYAOIIMMUCS POCCUUCKONW TPAKIAHCKOW HIACHTUYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEIBHOCTH U CAMOOTIPEIEIEHUIO;

HaJIM4Khe MOTUBALIMU K O0yYEHHUIO;

1eJIeHANpPaBICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHUIN JIMUYHOCTH HA OCHOBE
KITIOYEBBIX [IEHHOCTEH U NCTOPUYECKUX TPpaauIuil 0a30BOM HAYKH XUMHUH,

TOTOBHOCTh M CHOCOOHOCTH OOYy4aroIIUMXCsl PYKOBOJICTBOBAaTHCS B CBOEH
NEeSATEIbHOCTH LEHHOCTHO-CMBICJIOBBIMU YCTAHOBKAMHU, MPUCYIIUMU IIEIOCTHOU
CHUCTEME XMMHUYECKOT0 00pa30BaHus;

HaJIM4MEe MPABOCO3HAHUS HKOJIOTHYECKON KYJIbTYpbl U CIIOCOOHOCTH CTABUTh
I[N ¥ CTPOUTH JKU3HEHHBIC TJIAHBI.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHUS TMpeAMeTa «XHUMHUSD JIOCTUTAIOTCS B
€IMHCTBE Y4YEOHOM M BOCHUTATEIbHOW JAESITENIBHOCTH B COOTBETCTBUU C
I'YMaHUCTHYECKUMH, COLUOKYIbTYPHBIMHU, 1YXOBHO-HPABCTBEHHBIMU LIEHHOCTSMU
U WJeallaMd POCCHIMCKOTO TPa)kIaHCKOTO OOIIEeCTBA, MPUHATHIMU B OOILECTBE
HOpMaMu U  TpaBWIaMH  TIOBEJEHHUS, CHOCOOCTBYIOIIMMHU  Ipoleccam
CaMOTIO3HAHUS, CaMOPAa3BUTUS ¥ HPABCTBEHHOTO CTAHOBJIICHHUS JIMYHOCTH
00yJarImxcs.

JIM4HOCTHBIE pe3yJIbTaThl OCBOEHUS TMpeaMera «XUMUsS»  OTpaxaror
c(hOpMHUPOBAHHOCTh OTBITA I[TO3HABATEIILHOW W TPAKTUYECKON NESITEIbHOCTH
00ydJaronmxcsi Mo peasu3ay MPUHATHIX B 0OIIECTBE IIEHHOCTEH, B TOM YHUCIIE B
4acTH:

1) rpaaIaHCKOTr0 BOCIIMTAHMS:

OCO3HaHUS 00YYaAIOIIMMHUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00s13aHHOCTEH,
YBXXEHUS K 3aKOHY U MPABOTIOPSIKY;

MPEACTABIICHUSI O CONMAIBHBIX HOpPMax U TMpaBUaX MEKINYHOCTHBIX
OTHOIIEHUHN B KOJUIEKTUBE;



TOTOBHOCTH K COBMECTHOW TBOPYECKOW NEATEIbHOCTH TMpPH CO3AAHUU
y4eOHBIX MPOEKTOB, PEIICHWN y4eOHBIX W TMO3HABATENBHBIX 3a/1a4, BHITIOJHEHUU
XUMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TMOHMMATh M TMPUHHUMATh MOTHUBBI, HAMEPEHHSs, JIOTHKY H
apryMEHTBI IPYTUX MPU aHAIU3E PA3IMYHbIX BUAOB YUYEOHOU AESTENbHOCTH;

2) NIaTPUOTHYECKOT0 BOCTIUTAHUS

[IEHHOCTHOTO OTHOIIEHUS K HCTOPUYECKOMY W HAYyYHOMY HACJIEIUIO
OTEUECTBEHHON XUMUMU;

yBaXEHUSI K MPOLECCY TBOpPYECTBA B OOJACTH TEOPUH W MPAKTUUYECKOTO
NPUMEHEHUsI XUMHH, OCO3HAHUSI TOTO, YTO JIOCTHKEHHUS HAyKH €CTh pe3yJbTaT
JUTMTENIHBIX ~ HAOMIOJEHUN, KPOMOTIMBBIX  OAKCIEPUMEHTAIBHBIX  IMOUCKOB,
MOCTOSTHHOTO TPY/1a YUYEHBIX U MPAKTUKOB;

MHTEpeca M [O3HABaTEIbHBIX MOTHBOB B TMOJYYEHHUH M TMOCIEAYIOIIEM
aHanu3e MH(POpMAIMU O MEPEAOBBIX JOCTHIKEHHUSIX COBPEMEHHOM OTE€YECTBEHHOM
XUMUU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCITUTAHUS:

HPABCTBEHHOI'O CO3HAHMSI, STUYECKOTO MOBEICHNUS;

CIIOCOOHOCTH OLIEHUBATh CUTYAIlMH, CBI3aHHBIE C XUMUUYECKUMHU SBJICHUSIMH,
U MIPUHUMATh OCO3HAHHBIE PEIIECHUS, OPUEHTUPYSACh Ha MOPaIbHO-HPABCTBEHHbBIE
HOPMBI U TICHHOCTH;

TOTOBHOCTH OLIEHUBATh CBOE MOBEJACHHWE M TOCTYNKH CBOMX TOBapHILIEH C
NO3ULMNA HPABCTBEHHBIX M TPABOBBIX HOPM M OCO3HAHUE IMOCJIEACTBUI 3THUX
MOCTYIIKOB;

4) popMUpPOBaAHUSA KYJIbTYPbI 310POBbS:

NOHMMAaHHSA LEHHOCTEH 370poBOro u 0Oe30macHOro obpas3a JKU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOIICHHUS K COOCTBEHHOMY (PU3UUYECKOMY U
NICUXUYECKOMY 3/10POBBIO;

coOmro/ieHus TpaBuil 0Oe30MacHOro oOpallleHusi ¢ BEUIECTBaMU B OBITY,
IIOBCETHEBHOM KU3HU U B TPYIOBOU AEATEIBHOCTH;

MOHUMAHUS IIEHHOCTH TPAaBWJI WHIWBHAYAIHHOTO ¥  KOJJIEKTHBHOTO
0€30I1acHOT0 MOBEJCHHS B CUTYAIHUIX, YTPOKAIOIINX 3JOPOBBIO U JKU3HH JIIOJEH;

OCO3HAHUS MOCIIECACTBUNA W HENPUSATUS BPEAHBIX MPUBBIYEK (YHOTpPEOICHUS
aJIKOT0JIsI, HAPKOTUKOB, KYpEHUs);

S) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHHUKAaTUBHOW  KOMIIETEHTHOCTH B  y4eOHO-HMCCIIEeI0BaTENbCKON
NEeSATEeIbHOCTH, OOIECTBEHHO TMOJIE3HOM, TBOPYECKOW W  JPYrux BHUAAX
NEesATEeIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTH€ B PEIICHUU MPAKTUUYECKUX 3a]ad
COIIMAJIbHOM HAIPaBIEHHOCTH (B paMKax CBOETO KJIacca, IIKOJIbI);



MHTEpeca K MPAKTHUYECKOMY M3YUYEHHIO MPOQPECCHI Pa3IMdHOTO pojaa, B TOM
YHUCJIe HA OCHOBE NPUMEHEHUS PEIMETHBIX 3HAHUM 110 XUMUU;

YBaXEHUS K TPYLy, JIIOISIM TPyAa U pe3yibTaTaM TPyAOBOU AEATEIbHOCTH;

TOTOBHOCTM K OCO3HAHHOMY BBIOOPY HWHIMBUIYAJIbHOW TPAEKTOPHUU
oOpazoBaHusi, Oyaymied npodeccuu W peanu3alid COOCTBEHHBIX >XHU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEH K XMMHUH, HUHTEPECOB U
noTpebHOCTEH 00111ecTBa;

6) 3K0J10rN4eCKOro BOCIIMTAHNSA:

HKOJIOTUYECKHU 11eJIeCO00pPa3HOr0 OTHOUIEHUS K MPUPOJIE, KAK HCTOUYHUKY
CYLIECTBOBAHMS KU3HU Ha 3EMIIE;

NOHMMAaHHUA TJI00aJBbHOTO XapaKTepa S3KOJOTHYECKHX MpoOsieM, BIHSHUA
HDKOHOMHYECKHUX IPOLIECCOB HA COCTOSIHUE IPUPOIHON U COLMAIIBHON CPEBI;

OCO3HaHUSI HEOOXOJUMMOCTH HCIOJb30BaHUS JOCTHXKEHUUW XUMHH IS
pELIEHHs] BOIPOCOB PAllMOHAIIBHOTO MPUPOAOTIOJIb30BAHHS;

AKTUBHOTO HENPUATHS JEUCTBUM, NPUHOCIIIMX BPEHN  OKPYXNKaAOUIEH
OPUPOJIHON cpeze, YMEHHs] MPOTHO3UPOBATH HEOJIArONPHUSITHBIE IKOJIOTUYECKUE
NOCJIEICTBUS MPEANPUHUMAEMBIX AEHUCTBUI U NPEIOTBPAILAT UX;

HaJM4usl pa3BUTOr0 3KOJIOTMYECKOTO0 MBIIUIEHUS, IKOJIOTUYECKON KYJIBTYPBHI,
OmbITa NEeATENbHOCTH DKOJIOTUYECKOM HaIIPaBJICHHOCTH, YMEHHUS
PYKOBOACTBOBATbCS MMH B ITO3HABATEIBHOM, KOMMYHHKAaTHBHOM M COLMAIBHOU
OPAaKTHUKE, CHOCOOHOCTH U YMEHHS AaKTUBHO NPOTHUBOCTOSITH HJEOJIOTUH
xemohoouu;

7) HEHHOCTH HAYYHOI'0 NO3HAHUS:

c(hOpMUPOBAHHOCTH MHUPOBO33PEHUSL, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKH U OOIIECTBEHHON MPAKTHKU;

NOHMMAaHUA CHenu(UKH XUMUU KaK HayKH, OCO3HaHHs €€ polu B
(GbOopMHpPOBAaHUK PALMOHATBHOTO HAYYHOTO MBIIUICHUS, CO3[aHUU 1IEJIOCTHOTO
IpeACTaBlIeHUs] 00 OKpYKaroUIeEM MUPE KaK O €IMHCTBE MPUPOJbI U YEJOBEKa, B
NO3HAHUHM TPUPOJHBIX 3aKOHOMEPHOCTEH U pEIICHUU MpoOieM COXpaHEHUs
IIPUPOTHOTO PAaBHOBECHS;

yOeXKAEHHOCTH B OCOOOM 3HAYUMOCTH XHUMHHM I  COBPEMEHHOMU
HMBWIN3ALMU: B €€ TIyMaHHCTHUYECKOM HAMNpPABICHHOCTH W BAXXHOM pOJH B
CO3JJaHUU HOBOW 0a3bl MaTepUaIbHON KYJIbTYpPbl, pEIIEHUU TI00ANbHBIX MPOOIEM
YCTOMYMBOI'O Pa3BUTHUS YEJIOBEUECTBA — CBIPHEBOM, DHEPIETUYECKOM, MUIIEBON U
HKOJIOTUYECKON O€30MacHOCTH, B Pa3BUTUM MEIUIMHBI, OOECIEUYEHUU YCIOBUMN
YCHEIIHOTO0 TPpyJAa W OKOJOTMYECKH KOMMPOPTHOM IKM3HU KAXKIOTO UJieHa
00I1IeCTBA;

€CTECTBEHHO-HAYYHOW TIPaMOTHOCTH: IIOHMMaHUs CYIIHOCTH METOJIOB
MO3HAHMS, HUCIIOJIb3YEMbIX B €CTECTBEHHBIX HAayKax, CIIOCOOHOCTH HCHOJIb30BaTh



MOJTy4yaeMble 3HAHUA JJI aHAINU3a U OOBSICHEHHsI SBJIICHUN OKPY’KAIOIIEro MUpa U
IPOUCXOSIINX B HEM NU3MEHEHUHN, yMEHHUS JIeJaTh 000CHOBAaHHBIC 3aKIIOUEHUS Ha
OCHOBE HAay4HbIX (AaKTOB W HMEIOIIUXCS JAHHBIX C IIeJIbI0 TOJy4YeHUs
JOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTH CaMOCTOSITENIBHO HCMOJIb30BaTh XHMUYECKHE 3HAHUS IS
pelieHust mpoOyieM B peabHbIX )KU3HEHHBIX CUTYAlINAX;

MHTEepeca K MO3HAHUIO U UCCIIeI0BATEIbCKON ACSITENbHOCTH;

TOTOBHOCTH U  CHOCOOHOCTM K  HENpPEpPHIBHOMY  OOpa30BaHUIO U
caMo00pa30BaHUIO, K AKTUBHOMY TIIOJIYYEHHIO HOBBIX 3HAHUH N0 XHMHU B
COOTBETCTBUH C KU3HEHHBIMU MOTPEOHOCTAMU;

UHTEpeca K 0COOEHHOCTSIM TpyJa B Pa3lMUHbIX cepax MpodhecCHOoHaTbHON

JESATEIbHOCTH.
METAINIPEIMETHBIE PE3YJIBTATBI

MeTtanpeaMeTHbIe pe3yIbTaThl OCBOCHHS YYeOHOTO IMpeaMera « XUMUs» Ha
YPOBHE CpeAHETO 00IIero 00pa3oBaHus BKIIOUYAIOT:

3HaYMMble i1 (OPMHUPOBAHUS ~ MHUPOBO33PECHUS  OOYYAOLIMXCS
MEKTUCIUIUTMHAPHBIC (MEXITPEIMETHBIC) OOIICHAYYHBIC TOHSITHS, OTPAKAIOIINE
IICJIOCTHOCTh HAyYHOW KapTUHBI MHpa W CHEHU(PHKY METOJOB IO3HAHHMS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaxX (MaTepwisi, BEIIECTBO, SHEPIHsl, SIBJICHHUE,
IPOIECC, CHCTeMa, Hay4YHbIA (DAKT, MPUHIIKII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIIeI0OBaHKe, HAOI0ICHUE, U3MEPECHUE, SKCIIEPUMEHT U JAPYTHUE);

YHHUBEpCAJIbHbIC yueOHbIC NEeHCTBHs (ITO3HABATEIbHBIC, KOMMYHUKATHBHBIC,

PETYJISTUBHBIE), o0ecrneunBaroIre dopmMupoBanue (GyHKIIOHATBHON
TPaMOTHOCTH M COITMAIbHON KOMIIETEHIIUU 00y4arOXCs;
CIIOCOOHOCTh oOyJaromuxcs UCIIOJIb30BaTh OCBOEHHBIE

MEXIMCIUIUTMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEpPCAIbHBbIC y4eOHBIC
JIEUCTBUS B MIO3HABATEIILHON U COLIUAIIBHOM MPAKTHKE.

MeranpeaMeTHble pe3yJabTaThl OTPAXKAKOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TIO3HABATEIbHBIMH, KOMMYHHKATUBHBIMH W  PETYJSATUBHBIMU
NEUCTBUSIMU.

OBJaaenue YHUBEPCAJIbHBIMH Y4eOHbIMH NMo3HaBaTeJIbHBIMH
JNEeHCTBUSAIMM:

1) 6a30Bble JJOruvYecKue JaeicTBUsI:

CaMOCTOSITETbHO  (OPMYJIMPOBATh W aAKTyalIH3UpoBaTh  MpoOIieMy,
BCECTOPOHHE €€ paccMaTpUBaTh;

ONPENETATh LENU JESATEIbHOCTH, 3aJlaBas MapamMeTpbl U KPUTEPUH HX
JIOCTHXKEHUSL, COOTHOCUTD PE3YJIbTAThI AEATEIIBHOCTH C MIOCTABICHHBIMU LIEJISIMU;

MCIOJIb30BaTh MPU OCBOCHUU 3HAHUN NPUEMBI JIOTUYECKOTO MBILLUICHUS —
BBIJICIIATh XAPAKTEPHBIC NMPHU3HAKH TMOHSITUA W yCTAHABIMBATh WX B3aUMOCBS3b,



WCITOJIb30BATh COOTBETCTBYIONINE TIOHITHS JJIsl OOBSICHEHUST OTACIBHBIX (PAKTOB U
SIBIICHUI;

BEIOMPATh OCHOBAaHUS W KPUTEpUH IS KIAcCU(DHUKAIMK BEIIECTB W
XUMHYECKUX PEaKIIU;

YCTAHABIUBATh MPUYUHHO-CICJACTBEHHBIC CBS3M MEXKIY H3y4aeMbIMU
SIBIICHUSIMU;

CTPOUTH JIOTMYECKUE PACCYXICHUS (MHAYKTUBHbBIC, JE€IyKTUBHbBIE, IO
aHAJIOTUM), BBISABJIATH 3aKOHOMEPHOCTH W MPOTHUBOPEYHMS B paccMaTpUBACMbIX
SBJICHUSX, (DOPMYJIMPOBATH BHIBOBI U 3aKJIIOUCHUS;

MIPUMEHATH B MPOIECCE MO3HAHUS, UCIIOJIb3YEMbIE B XUMUU CUMBOJIMUYECKUE
(3HAaKOBBIE) MOJIEINIH, MPEOOPA30BHIBATH MOJEIbHBIC MPEICTABICHUS — XUMHUYECKUN
3HaK (CHMBOJI) OJJIEMEHTa, XUMHUYecKas (opmylia, YpaBHCHHE XUMHUYECKOUN
peakiuyu — MpU PEHICHUH Yy4eOHBIX TMO3HABATENIBHBIX W MPAKTUUYECKUX 3ajad,
MPUMEHATh HA3BAHHBIE MOJICTbHbBIC MPEACTABICHUS JJIs1 BBISIBJICHUS XapaKTEPHBIX
MPU3HAKOB U3y4Ya€MbIX BEIIECTB U XUMUUYECKUX PEAKIIHM.

2) 6a30BbI€e HCCJIEI0BATEIbCKHE el CTBUA:

BJIaJIETh OCHOBAMHM METOJIOB HAy4YHOTO MO3HAHMS BEUIECTB U XUMHUYECKHUX
peakuuii;

dbopMyIMpPOBATh LEIHN U 33/1a41 UCCIICIOBAHUS, UCIIOIb30BaTh MTOCTABIICHHbBIC
U CaMOCTOSITETLHO C(OpMYyIUpOBAaHHBIE BOIPOCHl B KAa4ECTBE HMHCTPYMEHTA
MO3HAHUS W OCHOBBI JJI1 (DOPMHUPOBAHMS THUIIOTE3BI MO MPOBEPKE MPABHIHBHOCTU
BBICKA3bIBAEMBIX CY>K/ICHUI;

BJIAJICTh HABBIKAMU CaMOCTOSITEJIBHOTO IUJIAHUPOBAHHUS W  IPOBEACHUSA
YYEHUYECKUX AKCIEPUMEHTOB, COBEPIIIEHCTBOBATh YMEHHUSI HAOIIOATh 32 XOJI0M
mpoIrecca, CaMOCTOSITEIbHO IPOTHO3UPOBATh €ro pe3ynbTar, (HOpMyJIHpOBaTh
00001IIeHHS ¥ BBIBOJIBI OTHOCUTEIHHO IOCTOBEPHOCTH PE3YIHTATOB HCCIICTOBAHUS,
COCTaBJIATh 0OOCHOBAHHBINM OTYET O MPOIeIaHHOM paboTe;

NpUOOpeTaTh OMBIT YYEHHUYECKON HCCIENOBATENIbCKOM W MPOEKTHOM
NEATEILHOCTH, TPOSBIATh CIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSITEIIBHOMY
MOUCKY METOJIOB PEIICHUsI MPAKTUYECKUX 3a]ay, MNPUMEHEHUIO Pa3IUYHbIX
METOJIOB TTO3HAHUSI.

3) pabora ¢ nunopmanueii:

OPUEHTUPOBATHCSI B PA3MYHBIX HCTOYHUKAX uWHoOpMammu (Hay4dHO-
MOMyJISIpHAsl JIUTEpaTypa XUMHUYECKOTO COJCp)KaHUS, CIPaBOYHBIE TOCOOUS,
pecypcel MHTepHETa), aHanmu3upoBaTh WH(DOPMAIIUIO PA3IMYHBIX BUAOB U (HOopM
MpE/ICTaBIICHHUS, KPUTUYECKHU OLICHUBATh eé JIOCTOBEPHOCTH u
HETPOTUBOPEYNBOCTH;



(GbopMyIMpoBaTh 3aMpOChl U MPUMEHATh PA3JIMYHBIE METOAbl MPU TOUCKE U
otbope wH(OpPMAIMK, HEOOXOAWMMOW IS BBIMOJHEHUS Y4YEOHBIX 3aaad
OIIPEIETIEHHOTO TUIIA;

npuoOpeTaTh ONBIT HCIOJIb30BAaHUS HH(POPMALMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTMH U Pa3IMYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpPATh  ONTUMalbHYIO  (OpMy  MpEICTaBICHUSA
uHbopMaluu (cxembl, TpaduKy, AUATPAMMBI, TAOIHIIbI, PUCYHKH U JPYTHE);

UCIOJb30BaTh HAy4yHBIA fA3BIK B KadecTBE CpEACTBA IpU pabore ¢
XMMHUYECKON HH(OpMAIMe: NPUMEHATh MEXIpeAMeTHble ((pu3nueckue u
MaTeMaTUYECKNE) 3HAKU U CUMBOJIBL, (POpMYJIbl, a00peBUATypbl, HOMEHKIATYPY;

UCIIONB30BaTh W NPeoOpa3oBbIBaTh 3HAKOBO-CUMBOJHYECKHE CPEACTBA
HaTJISAHOCTH.

OBgJ1aieHHe YHUBEPCAJbHBIMA KOMMYHUKATHUBHBIMH 1eHiCTBUAMM:

3aJ1aBaTh BOMPOCHI MO CYLIECTBY 00CYKIa€MOM TEMBI B XOJ€ JUAJIOra U/WUIH
JUCKYCCHM,  BBICKa3blBaTh  UJeH, (OPMYyJIHpPOBATb CBOU  MPEMAJIOKEHUS
OTHOCHUTEIILHO BBITIOJIHEHUS TIPEIOKEHHON 3a1auH;

BBICTYIIaTh C MPE3CHTAIMeil pe3yslbTaTOB MO3HABATEIBHON JESTEIBHOCTH,
IOJIyYE€HHBIX CAaMOCTOSITENIbHO UJIM COBMECTHO CO CBEPCTHUKAMM IIPH BBIITOJIHEHUU
XMMHUYECKOTO JKCIIEPUMEHTA, MPAKTUUECKON pabOThl MO UCCIIEJOBAHUIO CBOMCTB
U3y4aeMbIX BEIECTB, peajln3aliil y4eOHOTO mpoekTa U (OPMYyIUPOBATh BHIBOIbBI
o pe3yJjbTaTaM NPOBEAEHHBIX HCCIEAOBAHUN MyTEM COTJIACOBAaHUS TMO3ULIUN B
X0J1€ 00CYXJICHUSI 1 0OMEHA MHEHUSIMU.

OsgJ1aieHHe YHUBEPCAJbHBIMHU PeryISTUBHBIMH JeHCTBUSIMU:

CaMOCTOSITEJIbHO IUIAHUPOBATh M OCYIIECTBIATh CBOIO I103HABATEIbHYIO
JeSTENIbHOCTh, OmpeAensis e€ Iend M 3aJayd, KOHTPOJUPOBaTh M IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh MpPEIaraeMblii  aJrOpUTM JACUCTBUNA TpHU
BBIMIOJJHEHMM YYE€OHBIX UM HCCIIEJOBATEIbCKUX 3a7ad, BbIOMpaTh Haubosee
3(p(QEeKTUBHBI CHOCOO MX pEIIEHUs € Y4ETOM IOJyYEHHUS HOBBIX 3HAHUU O
BEIIECTBAX U XUMUYECKUX PEAKIUAX;

OCYIIECTBIISAITh CAMOKOHTPOJIb CBOCH JEATEIHHOCTH HAa OCHOBE CaMOaHajn3a
U CaMOOIICHKH.

IMPEAMETHBIE PE3YJIBTATDBI
10 KJTACC

[IpeameTHble pe3ynbTaTbl OCBOEHHS Kypca «OpraHudeckass XUMUS
OTPaXKaloT:

c(OpMUPOBAHHOCTh  MPEACTABICHUHA O XMMHYECKOM  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOW KapTUHBI MHpA, POJIM XUMHM B TIO3HAHUM SIBICHUUN



opuponbl, B (HOPMHUPOBAHMM MBIIUIEHUS W KYyJIbTypbl JIMYHOCTH, €&
(GYHKIIMOHAIBHON TPAaMOTHOCTH, HEOOXOIMMOM JIJIsl pelIeHHsI MPAKTUYECKUX 3a/1a4
U 9KOJIOTHYECKH 0OOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3/IOPOBBIO M MPUPOIAHOMN
cpene;

BJIAQJICHUE  CHCTEMOM  XMMMYECKMX  3HaHMM, KOTOpas  BKJIIOYAET:
OCHOBOTIOJIATAIONIME TOHATUA (XMMHUYECKMHA BJEMEHT, aToM, JJEKTPOHHas
000J104Ka aTOMa, MOJIEKYJIa, BAJICHTHOCTD, JIEKTPOOTPULIATEIbHOCTh, XUMUYECKas
CBSI3b, CTPYKTypHasi (opmyisa (pa3BEpHyTass M COKpaLIEHHAas), MOJb, MOJIIpHas
Macca, MOJIIpHBIH OOBEM, YIJIEpOAHBIM CcKeneT, (yHKUMOHAIbHAs TpYyIIa,
paauKal, U30Mepusi, U30Mepbl, TOMOJIOTMYECKUH PsiJl, TOMOJIOIH, YIJI€BOJOPO/IbI,
KHACJIOPOJX M a30TCOAEpIKAIIUE COCOUHEHMS,, MOHOMED, MOJIMMEP, CTPYKTYpPHOE
3BEHO, BBICOKOMOJIEKYJIIPHBIE COEIMHEHUS); TEOPUH U 3aKOHBI (TEOpHUsl CTPOSHUS
opraHuueckux BemecTB A. M. ByTnepoBa, 3aKOH COXpaHEHHUs] MACChl BEILLECTB);
3aKOHOMEPHOCTH, CHUMBOJHUYECKHM S3bIK XUMHUHU; MHPOBO33PEHUYECKUE 3HAHUA,
JeKale B OCHOBE IMOHUMAHHsS TNPUYMHHOCTH U CUCTEMHOCTH XHUMHYECKHX
ABJICHUH, (AKTOJOTUYECKUE CBEACHHUS O CBOWMCTBAX, COCTaBE, MOJIYYCHHH U
0€30MacHOM HCIOJb30BAaHNM BAXKHEHIINX OPraHWYECKUX BEIIECTB B OBITY H
IPAKTUYECKOH 1eATEIbHOCTH YEJI0BEKa;

c(OpPMUPOBAHHOCTh YMEHUM BBIABIATH XapaKTepPHbIE MPU3HAKU HOHSITHUM,
yCTaHaBIMBAaTh MX B3aMMOCBS3b, UCIOJB30BATh COOTBETCTBYIOIINME MOHATUS IpPU
ONMCAaHUM COCTaBa, CTPOCHMSI U MPEBPALIEHUI OPraHUYECKUX COCAUHEHUM;

c(OpPMUPOBAHHOCTh YMEHHUM HCIHOJIb30BaTh XWMUYECKYH0 CHMBOJMKY JJIs
COCTaBJICHUSI MOJIEKYJIIPHBIX U CTPYKTYpPHBIX (pa3BEpHYTOH, COKpAIEHHON)
(GopMyJl OpraHMYECKHX BEIIECTB U YypPAaBHEHUM XMMHUYECKUX peakLui,
U3TOTABIMBATh MOJEIN MOJIEKYJ OPTraHMYECKHX BEIIECTB AJIS WJUIIOCTPAIlUM X
XUMHYECKOTO ¥ MPOCTPAHCTBEHHOT'O CTPOCHUS;

c(OpPMUPOBAHHOCTh YMEHUU YCTaHABJIMBATH IMPUHAIJIC)KHOCTh H3YyUYEHHBIX
OpraHMYECKHUX BEIIECTB IO HX COCTaBy U CTPOEHUI0 K ONpEeAeIEHHOMY
KJaccy/Tpymnne CoeqUHEHUN (YIrJIeBOJOpOJbl, KHCIOPOJ U a30TCOAEpIKallue
COETMHEHUS, BBICOKOMOJEKYJSIPHBIE COEAMHEHHUS), [aBaTh MM Ha3BaHHS IIO
cucteMatnyeckoil HomeHkiatype (IUPAC), a taxxe NpUBOAUTH TPUBHAIbHBIE
Ha3BaHUS OTAEJBHBIX OPraHMYECKHUX BEIIECTB (ITHIEH, NPONWIEH, alETHJIEH,
ATWJIEHIJIMKONb, TJUMUEPUH, (EHOJ, (popManblerul, aueTanbIerus, MypaBbUHas
KHCJIOTa, YKCYCHAsl KUCJI0Ta, OJICMHOBAsI KACJIOTA, CTEAPUHOBAs KUCIIOTA, TJIF0K03a,
bpyKTO3a, KpaxMal, LeUIi0103a, TIUIHH);

c(OpPMUPOBAHHOCTh YMEHHUSI OIpPENEIATh BHJbI XUMHUYECKOH CBSI3M B
OpPraHMYECKUX COEANHEHUAX (OAUHAPHBIE U KPaTHBIE);



c(hOpMUPOBAHHOCTh YMEHHUS TPUMEHSTHh TIOJOXKECHHUS TEOPUU CTPOCHUS
oprannyeckux BemectB A. M. bByTiepoBa A 00bsICHEHHS 3aBUCUMOCTH CBOMCTB
BEIIECTB OT MX COCTaBa U CTPOCHMSI; 3aKOH COXPAHEHHS MACChI BEILIECTB;

c(hOpMUPOBAHHOCTh ~ YMEHUH  XapaKTepu30BaThb  COCTaB, CTPOECHUE,
bu3nueckue M XUMUYECKUE CBOMCTBA TUIMYHBIX MPEICTABUTENEH pPAa3IHUHbIX
KJIACCOB OPTaHMYECKUX BEIIECTB (METaH, 3TaH, ATWICH, MPOIMJIEH, alleTHUJIEH,
Oyramuen-1,3, merunOyrtamueH-1,3, OeH307, METaHON, ITAHOJ, STUJICHTIUKOJD,
IJIMLIEPUH, (PEHOJI, alleTalbJerul, MypaBbUHAsl M YKCYCHas KHUCIOTBI, TJIOKO03a,
Kpaxmai, IeJUTI0JI03a, AMUHOYKCYCHasl KUCIOTa), MILTIOCTPUPOBATh T€HETUUECKYIO
CBSA3b MEXJIYy HUMHU YPaBHEHUSMH COOTBETCTBYIOIIMX XUMHUYECKUX PEAKIHUHA C
WCITOJIb30BAHUEM CTPYKTYPHBIX (hOPMYIT;

c(hOpMUPOBAHHOCTh YMEHHS XapaKTePU30BaTh UCTOYHUKH YTJIEBOIOPOIHOTO
ChIpbsi  (He(Th, NPUPOAHBIA Ta3, Yyrojb), CHOCOOBI HUX MepepaboOTKU U
MPaKTUYECKOE MPUMEHEHHE MPOAYKTOB MepepadboTKH;

c(hOpPMHUPOBAHHOCTh YMEHHA TPOBOJUTH BBIUMCICHUS TO XUMHYECKUM
ypaBHEHUSAM (Macchl, 00bEMa, KOJIMYECTBA MCXOAHOIO BEILECTBA WM MPOAYKTa
peakuu IO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OIHOTO M3 HMCXOIHBIX
BEIIECTB MJIM MPOAYKTOB PEAKIINN);

c(hOpMUPOBAHHOCTh YMEHHUI BIAJIETh CUCTEMON 3HAHUH OO0 OCHOBHBIX
METO/IaX HAYYHOTO MO3HAHUS, UCTIOJIb3YEMbIX B XUMUU TIPU U3YyUYECHUU BEIECTB U
XUMUYECKUX SBJICHHUN (HAOIIOIeHNE, N3MEPEHNE, SKCIICPUMEHT, MOJICTUPOBAHMUE),
UCIOJIb30BaTh CHUCTEMHBIE XWMUYECKUE 3HAHUS JJIA MPUHATUS pEHICHUH B
KOHKPETHBIX JKM3HEHHBIX CHUTyallUsX, CBSI3aHHBIX C BEIIECTBAMHM M HUX
NPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHHI COOJIIOIATh TTPaBUa MOJIh30BAHUS XHMHUYECKOM
nocyAod M JabopaTopHBIM O0OpYyIOBaHMEM, a TaKXkKe IMpaBuiia OOpalleHus C
BEIIIECTBAMU B COOTBETCTBUM C MHCTPYKIHUSMH IO BBIIOJHEHUIO J1a00paTOPHBIX
XUMHUYECKHUX OIBITOB;

c(hOpMHUPOBAHHOCTh yMEHUN IUTAHUPOBATH W BBHITIOJHATh XUMHYECKHMA
IKCIIEPUMEHT (TIPEBPAIEHUS OPTaHUYECKUX BEIECTB MPU HATPEBAHUH, MTOTYUCHUE
STWJIICHA W W3YyYCHHE €ro CBOWCTB, KAa4YECTBEHHBIC PEAKIUU OPTaHUYECKUX
BEIIECTB, JeHaTypalus OENKOB MpU HArpeBaHWU, I[BETHBIE pPEaKIMHU OEIKOB) B
COOTBETCTBMM C TMpaBWJIaMU TEXHUKH OE€30MAaCHOCTH MpHU OOpallleHuu C
BEIIECTBAMH © J1AOOpPATOPHBIM OOOpPYIOBaHUEM, TMPEICTABIATh PE3yJIbTATHI
XUMUYECKOTO OKCTIEpUMEHTa B (opMe 3amuch ypaBHEHH COOTBETCTBYIOIIMX
peakuuii 1 GopMyIUpPOBATH BEIBO/IBI HA OCHOBE 3TUX PE3YJIbTaTOB;

c(hOpMUPOBAHHOCTh YMEHUN KPUTUYECKH AaHAIMU3UPOBATH XHWMUYECKYIO
uH(pOpMAIMIO, TMOJyYaeMyl0 U3 pa3HbIX HCTOYHUKOB (CpEICTBA MacCOBOM
uHdopmaruu, aTepHer u apyrux);



chOpMHUPOBAHHOCTh ~ YMEHHH  COONIOAATh  MpaBWia  DKOJOTHYECKH
1€JIeCO00Pa3HOTO TOBENECHUS B OBITY W TPYMOBOH NESITEIBHOCTH B IEIIAX
COXPAaHEHHUS CBOETO 3J0POBbS M OKPYKAOLIEH INPUPOAHOU Cpenbl, OCO3HABATH
ONACHOCTh BO3JCHCTBUS Ha JKMBBIE OPraHU3MBbI OMNPEACIEHHBIX OPraHUYECKHX
BEIIECTB, MOHUMAsi cMbici Tnokasarens [IJIK, moscHATh Ha mpuMepax CIoCcOObI
YMEHBIIICHUSI W TMPEJOTBpAlICHUS HX BPEIHOIO BO3JEHCTBUS HA OpPraHu3M
YEJI0BEKA,

JUIsl 00ydYaroumxcsi ¢ OrpaHUYEHHBIMU BO3MOYKHOCTSIMH 3JI0POBbSI: YMEHUE
NPUMEHSATh 3HAHUSI 00 OCHOBHBIX JOCTYIHBIX METOJAaX IO3HAHUS BEIIECTB U
XUMUYECKUX SIBJICHU;

JUISL CHENBIX W CHA0OBHIAIIMX OOYYAIONIUXCS: YMEHHE UCIOJIb30BaTh
penbeHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. bpaiins st 3anmucu XUMHYECKHX

bopmy!.
11 KJIACC

[IpeameTHble pe3ynbTaThl OCBOEHUsI Kypca «OOmas U HeopraHuyeckas
XUMUSD» OTPAXkKaloT:

c(hOPMUPOBAHHOCTh  MPEJCTABICHUN: O XUMHYECKOW COCTaBIISIOIICH
€CTECTBEHHO-HAYYHOW KapTUHBl MHpA, POJIM XUMHM B TIO3HAHUM SIBICHUHN
npupoAbl, B (QOPMUPOBAHMUM MBIIUIEHUS W  KYJbTYpbl JIMYHOCTH, €€
(GyHKIHMOHATBHOM TPaMOTHOCTH, HEOOXOIMMOM JJI pelIeHUs] TPAKTUYECKUX 3a1ad
U DKOJIOTHYEeCKH 0OOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3/IOPOBBIO M MPUPOIAHOMN
cpene;

BJIAJICHUE  CUCTEMOM  XUMHYECKMX  3HAaHMH, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIAralIIue MOHATUA (XUMUYECKUU BJIEMEHT, aToM, M30ToN, s-, p-, d-
AJIEKTPOHHBIE OpPOMTANM aTOMOB, HOH, MOJEKYJa, MOJb, MOJISPHBIA OOBEM,
BaJIEHTHOCTb, 3JIEKTPOOTPHULIATEIBHOCT, CTENEHb OKHCIICHUS, XUMUYECKasl CBA3b
(KOBaJIeHTHas1, MOHHAsI, METAJUIMYECKAs, BOAOPOIHAS ), KPUCTAJUIMYECKAs PEeLIETKa,
TUANBl ~XUMHUYECKUX  PEAKUUHA, PACTBOP, DJIEKTPOJUTBI,  HEIJIEKTPOJIUTHI,
AIEKTPOJIMTUYECKAS] JAUCCOLMALUS, OKHUCIUTEIb, BOCCTAHOBUTEIb, CKOPOCTh
XUMHUYECKON pEakUny, XUMUYECKOE DPAaBHOBECHE); TEOPUHM M 3aKOHBI (Teopus
AEKTPOJIMTUYECKOM Jucconmanuu, nepuomudyeckut 3axkoH [[. M. Menpeneesa,
3aKOH COXPAHEHHUsI MacChbl BEUIECTB, 3aKOH COXPAHEHMS U MPEBPALICHUS dHEPTUU
Py XUMUYECKUX PEAKIUAXK), 3aKOHOMEPHOCTH, CHMBOJUYECKUN S3bIK XUMUHU,
MHUPOBO33PEHYECKUE 3HAHUS, JIEKAIIME B OCHOBE INOHUMAHMS NPUYUHHOCTH U
CUCTEMHOCTH XUMHUYECKHX SBJICHHUM, (PAKTOJOTUYECKUE CBEIEHHUS O CBOMCTBaX,
COCTaBe, MOJYYEHUH U OE€30MaCHOM MCIOJIb30BAHUU BAKHEHIINX HEOPTaHUUECKUX
BEIIECTB B OBITY U IPAKTUYECKOM ESITEILHOCTH YeJIOBEKa,



c(OpMUPOBAHHOCTh YMEHHM BBISBIATH XapaKTepHbIE MPU3HAKH TMOHSITHIA,
YCTaHABJIMBATh WX B3aUMOCBS3b, HCIIOJIb30BaTh COOTBETCTBYIOIIUE NOHATHA IPU
ONMCAaHWH HEOPTaHWYECKUX BELIECTB U UX IIPEBPAILECHNN;

c(hOpMUPOBAHHOCTh YMEHHM HCIOIb30BATh XMUMHYECKYI0 CHUMBOJIUKY IS
coctaBieHuss (OpPMyJ BEIIECTB M  YpPaBHEHUM XMMHYECKUX  pPEaKIUH,
cucteMatnyeckyto HomeHknaTypy (IUPAC) u TpuBHasibHbIE Ha3BaHUS OTIEIbHBIX
HEOPTraHWYECKHUX BEUIECTB (yrapHblid TIa3, YIJIEKUCIbIA ra3, aMMHaK, raméHas
U3BECTh, HETallIEHasl U3BECTh, MUTHEBAS COMIA, TUPUT U JIPYTHUE);

c(hOpMUPOBAHHOCTH YMEHUM ONPEAENIATh BaJCHTHOCTbh U CTENEHb OKUCIICHUS
XUMHYECKUX JJIEMEHTOB B COEAMHEHUAX PA3JIMYHOrO COCTaBa, BUJ XMUMHUYECKOU
CBA3M (KOBaJICHTHAs, MOHHAs, METAJNINYECKAsl, BOJOPOJHAs) B COEAUHEHUAX, THII
KPUCTAJUIMYECKONW PEIIETKM KOHKPETHOrO BEIIeCTBa (aTOMHAas, MOJIEKYJISIpHasd,
WOHHAs!, METAJUIMYECKas), XapakTep cpebl B BOJAHBIX paCTBOpPaX HEOPTaHUYECKUX
COCIMHECHUU;

c(hOpMUPOBAHHOCTh YMEHHU yYCTaHAaBJIMBATh NPUHALIEKHOCTb
HEOPraHUYECKUX BELIECTB IO KX COCTaBY K OIpeneaEHHOMY KIacCy/TpyIine
COEIMHEHMH (MPOCThIE BELIECTBA — METAJUIBl U HEMETAIUIbI, OKCUIbI, OCHOBaHUS,
KHUCIIOTHI, aM()OTEPHBIE TUAPOKCUIBI, COJIN);

c(hOpMUPOBAHHOCTh YMEHHUI PaCKpBhIBATh CMBICI MEPUOANYECKOT0 3aKoHa /.
N. MenneneeBa 1 IEMOHCTPUPOBATH €T0 CUCTEMATU3UPYIOILYI0, OOBSICHUTEIbHYIO
Y IPOTHOCTHYECKYIO (QDYHKIIUY;

c(hOpMUPOBAHHOCTh YMEHUN XapaKTepU30BaTh DSJIEKTPOHHOE CTPOCHHE
aTOMOB XUMHUYECKMX dJeMeHTOB 14 mnepuonoB Ilepuonnueckoil cucTteMsl
xumudeckux snemeHtoB JI. M. MeHnpneneeBa, MCHONB3ys MOHATUA «S-, p-, d-
DIIEKTPOHHBIE opouTanm, «QHEPreTUYECKUE YPOBHI, OOBSICHATH
3aKOHOMEPHOCTH M3MEHEHHUS CBOMCTB XMMHYECKHMX DJIEMEHTOB U UX COCAMHEHUU
0 IIepruoIaM | rpyimaM lleprpoanyeckor CUCTEMbI XUMUYECKUX d1eMeHTOB []. 1.
Menaeneena;

chOpMHUPOBAHHOCTh ~YMEHHUW  XapaKTepu3oBaTh  (OMHUCHIBaTH)  OOIIME
XMMHYECKME CBOMCTBA HEOPraHWYECKUX BEIIECTB  PA3JIMYHBIX  KJIACCOB,
IOATBEPKAATh CYILECTBOBAHUE T€HETHUYECKOM CBS3M MEXKJIY HEOPraHUYECKUMU
BEILIECTBAMH C MMOMOLIBIO YPABHEHUN COOTBETCTBYIOIINX XUMUYECKUX PEAKIUI;

c(hOpMUPOBAHHOCTh YMEHUS KJIACCU(DUIIMPOBATH XUMHUYECKHUE PEAKLUUU I10
pa3IuYHBIM IPU3HAKaM (YUCIy M COCTaBy pEarupyroIUX BEIIECTB, TEIJIOBOMY
3pdeKTy peakiuu, U3MEHEHUIO CTENEHEH OKUCICHHs AJIIEMEHTOB, 0OpPaTUMOCTH
peaKiMK, YYaCTUIO KaTaanu3aropa);

c(hOpMUPOBAHHOCTh YMEHHM COCTaBJISATh YPAaBHEHHUS pPEaKUUid pa3IUuHbIX
THUIIOB, MOJHBIE U COKPAIIEHHBIE YPABHEHUS PEaKIMii HOHHOTO 0OMEHa, yUnThIBas
YCJHOBUS, ITPX KOTOPBIX 3TU PEAKIIMHU UAYT 0 KOHLIA;



cOpMUPOBAHHOCTh YMEHUH TPOBOAUTH PEAKUUHU, MOATBEPKIAIOIINE
KayeCTBEHHBI COCTAaB pAa3IMYHBIX HEOPTaHUYECKUX BEIIECTB, pPaclo3HaBaTh
OTBITHBIM MYTEM MOHBI, MPUCYTCTBYIOLINE B BOAHBIX PACTBOPAX HEOPTraHMYECKHUX
BELIECTB;

c(OPMUPOBAHHOCTb ~YMEHMM  PACKpbIBaTh CYIIHOCTb  OKUCJIMTEIBHO-
BOCCTAHOBUTENBHBIX PEAKIUN MOCPEICTBOM COCTaBJICHHs 3JIEKTPOHHOTO OanaHca
ATUX PEaKLH;

c(OpMUPOBAHHOCTh YMEHUN OOBSCHATH 3aBUCUMOCTb CKOPOCTH XUMHUYECKON
peakuuu OT pa3IMyYHbIX (PAKTOPOB; XapaKTep CMEILEHUS XUMHUECKOTO PAaBHOBECHUS
B 3aBHCHMOCTH OT BHeIlIHero BozaeiicTeus (npuHuun Jle Illarense);

c(OpPMUPOBAHHOCTh YMEHUN XapaKTepU30BaTh XHMHUYECKHUE MPOLECCHI,
JeKalie B OCHOBE IMPOMBIIUICHHOTO MOJYyYEHHUs CEPHOM KHCIOTHI, aMMHUaKa, a
Takke C(HOPMUPOBAHHOCTh NPEJCTABICHUN 00 OOLIMX HAYYHBIX NPUHIUIAX U
HKOJIOTUYECKUX MTPOOIEMaX XUMUYECKOTO MPOU3BOJICTBA;

c(OpMUPOBAHHOCTh YMEHHUH MPOBOJUTH BBIUKCICHHUSI C HCIOJIb30BAHUEM
MOHSTHS «MaccoBas JOJs BEIIECTBA B PACTBOPE», OObEMHBIX OTHOIICHHH Ta3oB
IpU XUMHUYECKHX PEaKIUIX, MacChl BEIIECTBA WM 00bEMA ra3oB MO M3BECTHOMY
KOJIMYECTBY BELIECTBA, Macce WM O0OBEMY OJIHOTO M3 YyYaCTBYIOIIMX B pEaKLUu
BELIECTB, TEIJIOBOrO 3((}eKTa peaklud Ha OCHOBE 3aKOHOB COXPAHEHHs MACChI
BEIIECTB, MPEBPALICHUS U COXPAaHEHHSI SHEPTUU;

c(hOpMHUPOBAHHOCTh YMEHHUH COOIOATh MpaBUIIa MOJb30BAHUS XUMUYECKON
nocyAoi M J1abOpaTOpHBIM O0OpYIOBaHMEM, a TaKXKe IpaBuiia OOpallleHus C
BELIECTBAMHU B COOTBETCTBUM C MHCTPYKUUSMHU IO BBIIOJHEHUIO J1aOOPATOPHBIX
XMUMHUYECKUX OIBITOB;

c(OpPMHUPOBAHHOCTh YMEHUH TJIAHUPOBATh M BBINOJHATH XHUMHUYECKUN
IKCMEPUMEHT (Pa3/IoKeHHE MEPOKCHIa BOAOPOAa B MPUCYTCTBHM KaTalu3aTopa,
ONpEZENIEHUE CpeAbl pacTBOPOB BEUIECTB € IIOMOULIbK) YHHUBEPCAJIBHOIO
UHAMKATOpa, BIUSHUE PA3IMYHbIX (PAKTOPOB HA CKOPOCTh XUMHUYECKOW peakluu,
peakuu MOHHOTO OOMEHa, KAaueCTBEHHbIE PEakIuu Ha Ccyibdar-, kKapOoHAT- U
XJIOPUJ-aHUOHBI, HA KaTUOH aMMOHUS, PEUICHHE 3KCIEPUMEHTANIbHBIX 3a/1ad 0
temaM «Metamie» u «HemeTtannbsl») B COOTBETCTBUM C MpaBWJIaAMU TEXHUKU
0e30macHOCTH IpU OOpallleHUH C BELIECTBAMU U JIaOOPATOPHBIM 00OpPYA0BaHUEM,
OpPEJICTaBISITh PE3ybTaThl XUMHUYECKOIO JKCIIEpUMEHTa B (opme 3amucu
YpaBHEHUN COOTBETCTBYIOLIMX PEAKIUil U (OPMYyIMPOBATH BHIBOJABI HAa OCHOBE
3THX PE3yJIbTaTOB;

c(OpPMUPOBAHHOCTh YMEHUN KPUTHUECKH aHAJIU3UPOBATH XUMHUYECKYIO
UHPOpMAIMIO, ITOJYyYaeMyH0 M3 Ppa3HbIX MCTOYHHUKOB (CpEICTBAa MAacCOBOM
KOMMYHHUKaIu, UHTEpHET U Ipyrux);



chOpMHUPOBAHHOCTh ~ YMEHHH  COONIOAATh  MpaBWia  DKOJOTHYECKH
1€JIeCO00Pa3HOTO TOBENECHUS B OBITY W TPYMOBOH NESITEIBHOCTH B IEIIAX
COXPAaHEHHUS CBOETO 3J0POBbS M OKPYKAOLIEH INPUPOAHOU Cpenbl, OCO3HABATH
ONACHOCTbH BO3JICHCTBUS HA KUBbIC OPraHU3Mbl ONPEICIIEHHBIX BEIIECTB, IOHUMAs
cmbicn mokazarens [IJIK, mosicHATe Ha mnpuMepax CcrnocoObl YMEHBIIEHUS U
MpEAOTBPAICHUS UX BPETHOTO BO3JACHCTBHS HA OPTaHU3M YEJIOBEKA;

JUIsi 0OyYaronmMxcsi ¢ OTPAaHUYCHHBIMA BO3MOYKHOCTSIMH 3JIOPOBbBSI: YMEHUE
NPUMEHSATh 3HAHUSI 00 OCHOBHBIX JOCTYMHBIX METOJAX IO3HAHHUS BEIECTB U
XUMUYECKUX SIBJICHU;

JUISL CHENBbIX M CIa0OBHUIAIIMX OOYYAIOIIUMXCS: YMEHHE UCIOJIb30BaTh
penbeHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. bpaiins mist 3anmucu XUMHYECKHX

bopmy.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KosnyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeEM (undposbie)
Ne i/m Kontponbnbsie IlpakTnyeckue
NPOrpamMMmsl Bcero o0pa3oBaTte/bHbIE
padoThI padoThI
pecypcsl
Paznen 1.TeopeTuyeckue 0CHOBbI OPraHUYECKOM XUMUM
[Ipenmer oprannyeckoit Xumuu. Teopus
1.1 CTPOEHHUSI OPTaHUYECKUX COEANHEHUN A 3 htp: /school-
) p p g ’ collection.edu.ru/
M. bytneposa
Hroro no pazgeny 3
Paznen 2.YriaeBoaopoanbl
2.1 [IpenenbHbIe yTIE€BOAOPOABI — AJKAHBI 2 htp: /school-
) pea y FOPOL collection.edu.ru/
29 HenpenenbHbie yriaeBoa0pOIbl: aJKEeHBI, 6 1 http://school-
' AJKAIUEHBI, AJIKUHBI collection.edu.ru/
2.3 ApomaTudeckue yrieBog0opoabl 2 htp: ichool-
' p y AOPOAL collection.edu.ru/
24 IIpupoaHbIE HICTOYHUKH YIJIEBOJOPOIOB U 3 | http://school-
' ux rnepepaboTka collection.edu.ru/
Hroro no pazaeny 13

Paznen 3.Kuciiopoacoaep:xamnue opraHn4ecKue coeuHeHNUs!

http://school-

3 Crmprel. deton 3 collection.edu.ru/
39 Anbneruasl. KapOoHOBBIE KUCITOTHI. 7 1 http://school-

' CnoxHbIe dQUpPHI collection.edu.ru/
33 VIIeBobl 3 | http://school-

collection.edu.ru/




Wroro no pazneny 13
Pa3znen 4.A30Tcoaepxkaniue OpraHnyecKkue coeIuHeHus
4.1 AMUHBI. AMUHOKUCTTOTHI. benku 3 hu ://S.C hool:
collection.edu.ru/
Nroro no pazaeny 3
Pasnen S5.BbicokoMOJIeKYy A PHbIE COCAUHEHNUSA
http://school-
5.1 [Tmactmaccel. Kayuyku. Bonokna 2 collection.edu.ru/
Nroro no pazaeny 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2
11 KJIACC
KosnyecTBo 4acos DJIeKTPOHHbIE
HanmeHnoBaHMe pa3iesioB U TeM undposbie
Ne ni/m P Kontpouabnbsie IIpakTnueckue (mupp )
NPOrpamMMbI Bcero o0pa3oBaTtejibHbIE
padoThI padoThI
pecypchl
Pasznen 1.TeopeTnueckue 0CHOBbI XUMHH
Crtpoenune atomoB. [lepuognyeckuii 3aKoH http://school-
1.1 u [leproauyeckas cucTeMa XMMHYECKUX 3 collection.edu.ru/
anemenToB /1. 1. Menaeneera
12 Crpoenue BemecTBa. MHOroo0pasue 4 http://school-
‘ BEIIECTB collection.edu.ru/
http://school-
1.3 XUMUYECKUE PEaKIun 6 1 collection.eduru/
Nroro no pazaeny 13




Pa3nes 2.Heopranuyeckasi Xumust

http://school-

2.1 Meraze: 6 collection.edu.ru/
2.2 Hewmeramis: 9 hit ://S.C hool-
collection.edu.ru/
CBsI3p HEOPraHUYECKUX U OPraHUYECKUX http://school-
2.3 2 )
BEILICCTB collection.edu.ru/
Hroro no pazaeny 17
Pasznea 3.Xumus u :XKnu3HL
3.1 XUMUS 1 KU3HbD 4 hit ://S_ChOOI_
collection.edu.ru/
Hroro no pazneny 4
OBIIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 34




IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
No KosaunuyecrBo yacos
o/ Tema ypoxa Beer Kontpo IMpakTn DJIeKTpPOHHbIe N (POBbIE
. o JbHBIE yecKHe o0pa3oBaTebHbIE Pecypchl
padoThI padoThI
1 IIpeamer opran4ecKko XuMuu, eé | http://school-collection.edu.ru/
BO3HHUKHOBEHUE, Pa3BUTHE U 3HAUCHHE
[IpencraBienne o KnaccuGuKaum http://school-collection.edu.ru/
) opraHuueckux semects. Homenkinatypa |
(cucremaTnyeckas) U TPUBHAJIbHBIE HA3BaHUS
OpPraHUYECKUX BEILECTB
3 AJKaHBI: COCTaB U CTPOEHUE, | http://school-collection.edu.ru/
TOMOJIOTMUYECKUH PSIL
4 Teopust cTpoeHHsI OpPraHU4YECKUX COSTUHEHUI | http://school-collection.edu.ru/
A. M. bytniepoBa, €€ OCHOBHBIE MOJIOKEHHUS
5 Mertan u 3TaH — NPOCTENIINE | http://school-collection.edu.ru/
IIPEICTaBUTENN aJTKAaHOB
6 AJKEHBI: COCTaB U CTPOEHHUE, CBOWCTBA 1 http://school-collection.edu.ru/
7 OTUJEH U IPONWIEH — IpocTeine | http://school-collection.edu.ru/
IIPEICTaBUTENH aJIKEHOB
2 [Tpaktuyeckas padora Ne 1. «Ilomyuenue 1 i http://school-collection.edu.ru/
ITWJIEHA U U3yUYEHUE €ETO CBOMCTB
Ankaguensl. byranuen-1,3 u http://school-collection.edu.ru/
9 MetunoyTtanuen-1,3. [Momydyenue 1
CUHTETHYECKOTO Kay4dyKa ¥ PE3HHBI
10 AJKMHBL: COCTaB ¥ OCOOEHHOCTU CTPOCHHH, | http://school-collection.edu.ru/

TOMOJIOTUYECKUH PsAll. ALIETHIIEH —




IIPOCTEUILINN NTPEICTaBUTENb AIIKUHOB

Brrunciienus o ypaBHEHUIO XUMHAYECKOMN

http://school-collection.edu.ru/

11
peakuumn

12 ApeHbl: 6eH30:1 U TOIyos. TOKCUYHOCTB http://school-collection.edu.ru/
apeHoB

13 I'eneTnyeckas CBsA3b yII€BOIOPOAOB, http://school-collection.edu.ru/
MPUHAUISKALUX K PA3IMYHBIM KJlaccaM
[IpupoaHbIe ICTOYHUKH YTIIEBOJOPOIOB: http://school-collection.edu.ru/

14 MIPUPOJIHBII ra3 U MOMyTHbIE HEPTSIHBIC Tra3bl,
He(PTH U IPOAYKTHI €€ epepadoTKu
[IpupoaHbIe ICTOYHUKH YTIIEBOJOPOIOB:

15 MIPUPOJIHBIN Ta3 U MOMyTHBIC He(PTSIHBIC Ta3kl, http://school-collection.edu.ru/
He(Th ¥ MPOAYKTHI €€ epepadoTKH
KonTponbsHas padora 1mo pasuenn .

16 p p p Y http://school-collection.edu.ru/
«YTIIeBOAOPOABD)
[IpenenpHBIE OTHOATOMHBIE CIIUPTHL: METAHOII .

17 P P http://school-collection.edu.ru/
1 3TaHoj. BomoponHas cBs3b
MHOroaToMHBIE CIUPTHI: STHICHIIINKOIL U .

18 p http://school-collection.edu.ru/
TIMLEPUH
®DeHOII: CTPOCHHE MOJICKYIIbI, (PU3NUCCKHC U _

19 P . yIL, & http://school-collection.edu.ru/
XUMHYECKHE CBOMCTBA, MPUMEHEHUE
OIHOOCHOBHBIE IIPEAEIbHEIE KAPOOHOBEIE i

20 P p http://school-collection.edu.ru/
KHUCJIOThI: MypaBbHHAas U YKCYCHast
[IpakTrueckas padora Ne 2. «CBoiicTBa ,

21 P p . http://school-collection.edu.ru/
pacTBOpa YKCYCHOM KHCIOThI»
CreapnHOBas U 0JICUHOBAS KHUCIIOTHI, KaK _

22 P ’ http://school-collection.edu.ru/
MPEACTABUTENH BBICIIUX KaPOOHOBBIX KHUCIIOT
MpEL1a KaK COJIH BBICHINX KapOOHOBBIX _

23 P http://school-collection.edu.ru/

KHCJIOT, UX MOIOIIIEE ASUCTBHUE




CroxHble 3(upbI KaK MPOU3BOAHbIE

24 KapOOHOBBIX KHCIIOT. [ HAPOIN3 CIIOKHBIX 1 http://school-collection.edu.ru/
a¢upoB

25 JKHpbI: THAPOIH3, PUMCHEHHC, 1 http://school-collection.edu.ru/
OuosIornvecKkas poJib )KUPOB
VYTeBobl: COCcTaB, KiacCUpUKAITHSI.

26 Baxwuelinme npeacraBuTeNu: rioKo3a, 1 http://school-collection.edu.ru/
bpykTo3a, caxaposa

27 AJTbICTHABL: GOPMATHICTHL H ACTATLICTHA, 1 http://school-collection.edu.ru/
AneroH

28 Kpaxmai i uesionosa kax npupoaHsie 1 http://school-collection.edu.ru/
MOJIUMEPBI
KontponbHas padoTa mo pasaeny

29 «Kucnopoacoaep:xaiiyue opraHuyecKue 1 http://school-collection.edu.ru/
COCTMHEHHUS

30 AMUHBI: METUJIAMHH Y aHUJINH 1 http://school-collection.edu.ru/
AMUHOKHCIIOTHI KaK aMm(pOTepHBIC

31 OPraHUYECKUE COEAUHEHUS, UX 1 http://school-collection.edu.ru/
ouosornyeckoe 3HaueHue. [lentrast

32 benmicn icax IpHpOHELe 1 http://school-collection.edu.ru/
BBICOKOMOJICKYJISIPHBIE COSTMHECHUS

33 OCHOBHEIC IOHATHS XHMHH . 1 http://school-collection.edu.ru/
BBICOKOMOJICKYJIIPHBIX COSMHEHUIN
OCHOBHBIE METO/IbI CHHTE3a

34 BBICOKOMOJIEKYJISIPHBIX COCAMHEHUMN. 1 http://school-collection.edu.ru/
[TnacTmaccel, kKaydyku, BOJIOKHA

OBUIEE KOJIMYECTBO YACOB I10 34

[NPOTPAMME




11 KJIACC

KosnyecTBo 4acos DJIeKTPOHHbIE
Ne uudposbie
Tema ypoka Konrtpoabnsie IIpakTHueckue
n/n Bcero oOpa3oBaTeJibHbIE
padoThI padoThI
pecypcbl

| XUMUYECKUH 3JIEMEHT. ATOM. DJIEKTPOHHAS 1 http://school-
KOH(pHTyparus aToMOB collection.edu.ru/
ITepuonnueckuit 3axoH u Ilepuoanueckas

) cucTeMa XuMHIecKux sneMeHToB Jl. H. 1 http://school-
MenpeneeBa, X CBSI3b C COBPEMEHHOM collection.edu.ru/
TEOpHUEH CTPOEHUSI aTOMOB
3aKOHOMEPHOCTU U3MEHEHUSI CBOMCTB
XUMUYECKUX AJIIEMEHTOB U UX COCIUHEHHM 110

3 rpynmnam v nepuojiaMm. 3HauyeHue 1 http://school-
MIEPUOANYECKOTO 3aKOHA U CHCTEMBI collection.edu.ru/
xumudeckux 3yemenToB .M. Meneneena B
pa3BUTUHU HAYKH
Crpoenue BemiecTBa. XMMHUUYECKast CBSI3b, €€ hitos//school

. http://school-
4 BH/JIbI; MEXaHU3MBI 00pa30BaHUsI KOBAJICHTHOM 1 .
collection.edu.ru/
cBsi3u. BogopoaHas cBsizb
BaneHTHOCTB. DJIEKTPOOTPULIATETEHOCTD.

5 Crenenb okucaeHus. Bemecra | http://school-
MOJIEKYIAPHOT0 U HEMOJIEKYIJISIPHOI'O collection.edu.ru/
CTPOECHUSA
[TonsTue o nucniepcHbIX cucteMax. cTuHHBIE

http://school-
6 Y KOJUIOMJHBIE pacTBOPLL. MaccoBas 1o 1

BEIIECTBA B pacCTBOPE

collection.edu.ru/




Knaccudukanus 1 HOMEHKIIATypa
HEOpPraHWYEeCKUX coennHeHui. ['eneTnueckas

http://school-

7 .
CBSI3b HECOPTAaHWYECKUX BENIECTB, PA3IMYHBIX collection.edu.ru/
KJIaCCOB
Knaccudukanus XuMHYECKUX peakiuii B
HEOPraHWYECKON U OPraHU4eCKON XUMUH.
http://school-
8 3aKOH COXpaHEHHS MacChl BEIIECTB; 3aKOH .
collection.edu.ru/
COXPAaHEHHUS U MPEBPAIICHUS SHEPTUH NTPU
XUMHYECKHUX PeaKIMsIX
9 Ckopoctb peakiuu. OOpaTuMbIe peaKiuu. http://school-
XUMHUECKOE PABHOBECHE collection.edu.ru/
[Tpaktrueckas padora Ne 1. « Biustaue
10 a3 (hakTOpOB Ha CKOPOC hup:school:
JTUYHBIX TOPOB H Th .
p . p p collection.edu.ru/
XUMHUYECKON pPEeaKIum»
DnekTponuTHYecKas aucconuanus. [lonarue
1 0 BozopoHoM mokasarene (pH) pactBopa. http://school-
Peakuuu nonnoro oomena. I'maponus collection.edu.ru/
OpPTraHUYECKUX U HEOPTraHUYECKUX BEIIECTB
OKHCTUTENbHO-BOCCTAHOBUTEIBHBIE PEAKIUH.
12 ITo € 00 PIIEKTPOJIU3€E PacIIaBO htpzsschool:
HATU JIEKTPOIIN IJIaBOB U .
N P P collection.edu.ru/
pacTBOpOB coJieit
13 KonTtponbHast pabota o pazaeny http://school-
«TeopeTndeckre OCHOBBI XUMUW» collection.edu.ru/
Merauibl, ux nosoxenue B [lepuoauueckoi
CHUCTEME XUMHUUYECKUX deMeHToB /JI. U.
http://school-
14 MenpeneeBa 1 0COOCHHOCTH CTPOCHUS

aToMoB. OO1Me PU3NIECKue CBOKWCTBA
METaJIIIOB

collection.edu.ru/




CnnaBel METaIIOB. DJIEKTPOXUMUYECKUH PAJT

http://school-

15 .
HANPSDKEHUA METAIIIIOB collection.edu.ru/
XuMHUYECKUE CBONCTBA BAXXHEUIIINX METAIIIOB

16 (HATpHIE, KayvH, KabITHii, MaTEHH http://school-

HATpUA ui BIIUI, MaTHUI .
pHit, . ’ T ’ collection.edu.ru/
ATIOMUHHI) U UX COCTMHEHUN

17 XUMHYECKUE CBOMCTBA XpOMa, MEJU U UX http://school-
COCTUHEHUN collection.edu.ru/

18 XnMHUUYecKre CBOMCTBA IIUHKA, JKeJie3a U NX http://school-
COCTUHEHUN collection.edu.ru/
[IpakTuueckas padora Ne 2. "Pemenue

http://school-
19 JKCIEPUMEHTAJIBHBIX 3a7a4 110 TeEME .
| collection.edu.ru/
«MeTamibi»
Hewmerannsl, ux nonoxkenue B

20 IIeproanueckoil cUCTEME XUMHUYECKHUX http://school-
anemenToB JI. . MenaeneeBa 1 0COOCHHOCTH collection.edu.ru/
CTPOEHHUSI AaTOMOB
®u3nYECKUEe CBOMCTBA HEMETAILIOB.

71 AILIOTDO eveTanos (1a epe http://school-

1 1S HEMETAJJIOB (Ha MpUM .
P PUMED collection.edu.ru/
KHCTIOpoJia, cephl, hocdopa u yrieposaa)

” XUMHUYECKUE CBOMCTBA TaJIOT€HOB, CEPHI U UX http://school-
COCTUHEHUN collection.edu.ru/

7 XuMHYecKue CBOWCTBA a30Ta, (pocodpa u ux http://school-
COCIMHEHU I collection.edu.ru/

24 XUMHUYECKUE CBOMCTBA yIIIepoa, KpEMHUS U http://school-

UX COeIUHEHUN collection.edu.ru/

)5 [IprMeHeHre BaXKHEUIIINX HEMETAVIOB U UX http://school-
COCTUHEHUN collection.edu.ru/

26 O06o01IeHre U crucTeMaTU3alus 3HaHUK 0 http://school-




teme «Hemeramnel». Beruncnenus mno collection.edu.ru/
YPABHEHUSIM XUMUYECKUX PEAKIUN U
TEPMOXUMHUYECKHUE PACUETHI
[IpakTuyeckas padora Ne 3. «Perenune
http://school-
27 SKCHEPUMEHTAIBHBIX 33]1a4 110 TEME 1 .
. Y collection.edu.ru/
Hewmeramnsi"»
73 KoHTponbHas pabota o temam «MeTamis»y 1 ) http://school-
«Hemeramibn collection.edu.ru/
79 Heopranunueckue u opraHu4ecKue KUCIOTHI. 1 http://school-
Heopranuueckue n opraHu4eckrue OCHOBaHHUS collection.edu.ru/
AmdoTepHbIe HEOPTaHUYECKUE U
30 OpraHU4eCcKHe CoeIUHEHU. [ 'eHeTnueckas 1 http://school-
CBSI3b HEOPraHUYECKUX U OPTAHUYECKUX collection.edu.ru/
BEILIECTB
Ponp xumun B o0ecrieueHuN 3KOJIOTHIECKOM,
. . http://school-
31 JHEPreTUYECKON U MUIIEBON 0€30MacHOCTH, 1 .
collection.edu.ru/
Pa3BUTUU MEIUIIUHBI
[IpencraBnenns 00 oOMUX HAYYHBIX
32 NPUHIUANAX TPOMBIIIJICHHOTO MOJYy4YeHUS 1 hutp:school-
p HV p Y collection.edu.ru/
BKHEUILNX BEIIECTB
http://school-
33 UYenoBek B MUPE BELIECTB U MATEPHATIOB 1 .
collection.edu.ru/
34 XUMHS U 300pOBbE YEIIOBEKA 1 http:tischool:
AoP collection.edu.ru/
OBUIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 34










YYEBHO-METOJINYECKOE OBECIIEYEHUE OBPA30BATEJIBHOIO
MPOLIECCA
OBS3ATEJILHBIE YYEBHBIE MATEPHAJIBI JIUISI VUEHUKA

* Xumus, 10 xknacc/ O.C. 'abpuensan ba3oBblit ypoBeHb, U31aTENbCTBO « BepTukamby,
«dpoda», Poccuiickuit yueonuk,2019r.

Xumus, 11 knace/ O.C. I'aGpuensu ba3zoBbiit ypoBeHb, H31aTeNbCTBO «BepTukanby, «poday,
Poccuiickuii yue6Huk,2019r.

tabnuipsl: [lepuoanueckas cucrtema xumuueckux snemenTos J[.M.MenneneeBa, Tabnuna

pacTBOPpUMOCTH, BHGKTPOXI/IMI/I‘ICCKI/II\/'I pAA HAIPAKCHUA MCTAJIJIOB

METOANYECKHUE MATEPHUAJIBI U151 YUUTEJISA
https://iro-49.ru/wp-content/uploads/2023/04/Xumusi-6a30Bblii-ypoBeHb.-Peann3arnus-
tpedoBannii-OI'OC-ocHOBHOT0-00111€T0-00pa3oBanus.-MeTo1uueckoe-nocooue-is-

yunrens.pdf

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
https://educont.ru/?7utm_source=eljur

https://edu.skysmart.ru/

https://resh.edu.ru/

https://uchi.ru/

https://www.yaklass.ru/

bubmuoreka I{OK https://m.edsoo.ru/00ad9ela




