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MHNOACHUTEJBHASA 3AITUCKA

[Iporpamma 1mo XMMHM Ha YPOBHE CpeAHEro obuiero obpa3oBaHusi pa3paboTaHa Ha
ocHoBe DenepanbHoro 3akoHa ot 29.12.2012 Ne 273-®3 «O06 obpazoBanuu B Poccutickoit
Oenepanun», TpeOOBaHUNW K pe3yjibTaTaM OCBOCHHUS defepalibHOW 00pa30BaTelbHON
nporpaMmmsl cpennero oomiero oopazoanus (OOII COO), npeacrasieHHbIx B DenepaabHOM
rocyaapcTBeHHOM oOpasoBarensHoM crangapte COO, ¢ yuérom Konnenmuu npenogaBaHus
yueOHoro npenMera «XuMus» B 00pa3oBaTenbHBIX opranu3ainusix Poccuiickoit denepamnmu,
peanu3yronMx OCHOBHbIE OOpa30BaTENbHBIE IPOTPaMMbl, U OCHOBHBIX ITOJIOKEHUMN
«Crparerun pasButus Bocnutanusi B Poccuiickorn deaepannu Ha niepuon no 2025 ropa»
(Pacnopstxenue IIpaBurenscta PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY mOAXO0J0B K pa3pabOTKe MporpamMmbl MO XUMHUH, K OMNPEIEICHUI0 OOuIei
CTpaTerud OOy4YeHHUs, BOCIHUTAHMS W Pa3BUTHUS OOyYAIOUIUXCS CpPEICTBAMHU Y4e€OHOTO
npeamera «Xumusi» s 11 kimacca Ha 0a30BOM YPOBHE COCTABWIM KOHIIENTYaJIbHBIE
nonoxenuss ®I'OC COO o B3auMOOOYCIOBICHHOCTU LENIEH, COAEpKaHUs, pPe3yJIbTaTOB
oOy4eHus U TpeOOBaHUM K YPOBHIO MOJTOTOBKH BBIITYCKHUKOB.

XuMmuyeckoe oOpa3oBaHME, TOJIy4aeMO€ BBITYCKHHKaMU 001eo0pa3oBaTebHON
OpraHu3alliM, SBJSETCS HEOTHEMJIEMOM YacThl0O HUX 00pa3oBaHHOCTH. OHO CIIYKUT
3aBEPIIAIOIINM 3TAlOM PeaJn3allii Ha COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIFOUEBBIX
LIEHHOCTEH, MPUCYIIUX LEJIOCTHON CHUCTEME XHMHYECKOro 00pa3oBaHMs. DTH ILIEHHOCTH
KACarOTCs MO3HAHUS 3aKOHOB MPUPOJIbI, (POPMHUPOBAHUS MUPOBO33PEHHS U OOLIEH KYJIbTYpPbI
YeJI0BEeKa, a TaKKe 3KOJOTMYECKHM OOOCHOBAHHOI'O OTHOLIEHUS K CBOEMY 3/I0POBbIO U
npuponHoil cpexe. Peanmsyercs xumuueckoe oOpa3oBaHHME OOYydYalOUIMXCA Ha YPOBHE
CpelHero obuiero o0Opa3oBaHus CPEACTBAMHU y4eOHOTO IpeaMera « XUMHUsD), COJIepKaHUE U
MOCTPOCHHUE KOTOPOIrO OMNpeAeNieHbl B MPOrpaMMe MO XMMHU C YYETOM CIeUU(PUKH HAyKU
XUMHH, €€ 3HAUYCHUS B MMO3HAHUU MPUPOBI U B MaTepUaIbHON JKU3HHU OOIIECTBA, a TAaKKeE C
y4€TOM 0O0IIMX LeJe U MPUHIUIIOB, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSIHUE CHCTEMBI
cpeaHero oomero oopasoBanus B Poccuiickoit deaepanumu.

XUMUS KaK 3JIEMEHT CUCTEMbI €CTECTBEHHBIX HayK UTPaeT 0COOYIO POJIb B COBPEMEHHOM
[IMBUJIN3AINH, B CO3JJaHUU HOBOW 0a3bl MaTepuaibHOU KynbTyphl. OHa BHOCUT CBOM BKJIAJ B
dbopMupoBaHUE PAIMOHAIIBHOTO HAYYHOTO MBINUICHUS, B CO3/IaHUE  IIEIOCTHOTO
OpeaCTaBiICHU 00 OKpY’KaIolleM MHUpE KaK O €IMHCTBE MPUPOJbI U YEJIOBEKa, KOTOpPOe
(dopMuUpyeTCs B XUMHH HAa OCHOBE IIOHUMAaHUsI BEIECTBEHHOI'O COCTaBa OKPY>KAOILEro MHpa,
OCO3HAaHMUS B3aMMOCBSI3U MEXAY CTPOCHHEM BELIECTB, MX CBOMCTBAMH U BO3MOXHBIMU
00JacTIMU TPUMEHEHUS.

TecHo B3auMOAEHCTBYS C JIpyTMMH €CTECTBEHHBIMUM HayKamMH, XHMHS CTaja
HEOTHEMJIEMOMN YacTbI0 MUPOBOW KYJIbTYPbI, HEOOXOJIUMBIM YCIOBUEM YCHEIIHOTO TpyJa U
AKU3HU KKI0T0 uieHa obiectBa. CoBpeMeHHasi XUMHUSI KaK HayKa co3uaTebHasl, Kak HayKa
BBICOKUX TE€XHOJIOTUI HAMpaBJieHa Ha pellieHre rI100aIbHBIX MPOOJIEM YCTOMYHBOTO Pa3BUTHS
YeJIOBEYECTBA — CHIPHEBOM, SHEPreTHUECKOW, MHUIIEBOM, HKOJIOTHYECKON O€30MacHOCTU U
OXpaHbI 37J0POBBAI.

B cootBercTBUM ¢ OOIMMHU LEISIMU M MPUHIMIIAMHA CPEIHEro oOmiero oOpa3oBaHMs
conepxanue mnpeamera «Xumus» (10-11 kmaccel, 0a30BbIA  ypOBEHb H3Y4YCHUS)
OPUEHTHUPOBAHO MPEUMYIIECTBEHHO Ha OOLIEKYIbTYPHYIO TOJTOTOBKY O0OyYaromuxcs,



HEOOXOIUMYIO UM JIJISI BHIPAaOOTKH MUPOBO33PEHUECKUX OPUEHTHUPOB, YCIIEUTHOTO BKJIIOUCHUS
B JKM3Hb COIIMyMa, MPOAOJDKEHHs] 0Opa30oBaHUsI B PA3IUUYHBIX OOJACTAX, HE CBSI3aHHBIX
HENOCPEACTBEHHO C XUMUEN.

CocTaBnsomuM npeaMera «XuMUs» SBIAIOTCS 0a30Bble Kypchl — «OpraHuueckas
xumus» U «OOIasi U HEOpPraHUYecKass XUMUsS», OCHOBHBIM KOMIIOHEHTOM COJIEpKaHUS
KOTOPBIX SIBJISIFOTCS. OCHOBBI 0a30BOM HAYKHU: CHCTEMa 3HAHUM 10 HEOPTaHUYECKOW XUMUH (C
BKJIIOUYEHHUEM 3HAHUW U3 OOIIEH XMMHHM) U OpraHudeckorl xumuu. GopMUpoBaHUE TaHHOMN
CUCTEMBbI 3HAaHUU MIPU U3YUYEHUU TIPeMETa 00€CTIeYMBAET BO3MOXKHOCTh PACCMOTPEHHUS BCETO
MHOT000Pa3usl BEIIECTB Ha OCHOBE OOIINX MOHSATHH, 3aKOHOB U TEOPUI XUMUHU.

Crpykrypa coxaepxkaHusi KypcoB — «Opranuueckas xumus» u «Ob0mas u
HEOpraHu4ecKkass Xumus» c(HOpMUpOBaHA B MPOrpamMMe MO XMMHUU HA OCHOBE CHCTEMHOTIO
MOAX0Aa K M3YYCHHUIO y4eOHOTO MaTepuajia M OOyCIIOBJIEHA MCTOPUYECKH OOOCHOBAHHBIM
pPa3BUTHUEM 3HAHUUN HA OMPENICIEHHBIX TEOPETUUECKUX YPOBHAX. Tak, B Kypce OpraHM4ecKoil
XUMHU BEHIECTBA PACCMATPUBAIOTCSI HA YPOBHE KJIACCUYECKOW TEOpUHM CTPOCHHS
OpPraHUYECKUX COCIMHEHUW, a TaKK€ HAa YPOBHE CTEPECOXMMHUYECKHX U AJIEKTPOHHBIX
MIpEICTaBICHUI O CTpoeHnH BerecTB. CBeeHns 00 U3ydaeMbIX B Kypce BEIIeCTBaxX Jar0TCs
B PA3BUTHUH — OT YTJIEBOJIOPOJIOB JI0 CJIOKHBIX OMOTOTHYECKH aKTUBHBIX COeTMHEHUM. B Kypce
OpPraHUYEeCKON XUMUHU MOTYUYaI0T Pa3BUTHE C(HOPMHUPOBAHHBIE HA YPOBHE OCHOBHOT'O OOIIETO
o0pa3oBaHUsl NEPBOHAYAIBHBIC TIPEICTABICHUS O XUMUYECKOM CBSI3U, KIACCU(DUKAITMOHHBIX
IpPU3HAKaX BEIIECTB, 3aBUCMMOCTH CBOICTB BEIIECTB OT HUX CTPOEHHS, O XUMHUUYECKOI
peakuu.

[Tox HOBBIM YIJIOM 3peHUs B MpeaMeTe «XUMHs» 0a30BOT0 YPOBHS paccMaTpHUBAECTCS
U3y4YeHHBI Ha YpPOBHE OCHOBHOTO 00Iero oOpa3oBaHMs TEOPETHUECKH MaTepuan u
(akToIOTHYECKHE CBEJCHUS O BEIIECTBAX M XUMUYECKOM peakuuu. Tak, B YaCTHOCTH, B Kypce
«OOmass u HeopraHuyeckas XUMHs» OOyYAIOMIMMCS MPEAOCTABISIETCS BO3MOXKHOCTh
OCO3HaTh 3HAYEHHUE MEPUOJAMYECKOr0 3aKOHA C OOIIETEOPETUUYECKUX U METOJO0JIOTUYECKUX
NO3UIMN, TIyOKe TMOHATh HCTOPUYECKOE HU3MEHEHHE (QYHKIMH JTOro 3akoHa — OT
000011ar01IeH 10 0OBSICHSIOIIEH U TPOTHO3UPYIOIICH.

Enunas cucrema 3HaHMI O BaKHEWIIINX BELIECTBAX, UX COCTABE, CTPOCHHUH, CBOMCTBAX U
OPUMEHEHUH, a TAaKK€ O XHMHYECKHX PEAKIUSAX, UX CYUHOCTH U 3aKOHOMEPHOCTSIX
npoTeKaHus JonoJiHseTcs B Kypcax 10 u 11 kitaccoB anemeHTamMu coaep:KaHusl, UMEIOINMA
KyJbTYpPOJIOTMYECKUN M TMPUKIATHON XapakTep. DTH 3HAHMS CIOCOOCTBYIOT MOHUMAaHHIO
B3aUMOCBSI3U XMUMHUHU C JPYTUMU HayKaMH, PacKpblBalOT €€ pojib B TMO3HABATEIbHOU U
MPaKTUYECKOMN JEeSITEILHOCTH YeJIOBEKa, CIIOCOOCTBYIOT BOCIIUTAHUIO YBXKEHUS K MPOIIECCY
TBOPYECTBA B 00JIACTU TEOPUH U MPAKTUYECKUX MPUITOKEHUN XUMHH, IOMOTAIOT BBIITYCKHUKY
OPUEHTUPOBATHCS B OOIIECTBEHHO U TUYHOCTHO 3HAUYUMBIX NMPOOJIEMaX, CBI3aHHBIX C XUMHEH,
KPUTUYECKH OCMBICIUBATh HH(OPMAIIUIO U IPUMEHATH €€ JJ1s1 TOMOJTHEHUS 3HAHUH, pellieHus
VMHTEJUIEKTYAJIbHBIX U SKCTIEPUMEHTAIBHBIX HCCIEN0BATENBCKUX 3a7a4. B esnom cogepxanue
y4eOHOTO0 npeaMeTa « XUMUS» TaHHOTO YPOBHS U3YUYEHHUS OPUEHTUPOBAHO HAa (hOPMUPOBAHKE
y 00y4Yarouuxcsi MUPOBO33PEHUYECKON OCHOBBI JJisl TOHUMaHUS (PUIOCOPCKUX HIEeH, TaKUX
KaK: MaTe€pUalIbHOE €JUMHCTBO HEOPIraHMYECKOTO U OPraHUYECKOro MUpa, OOYCIOBIEHHOCTb
CBOMCTB BEILIECTB UX COCTABOM U CTPOCHHEM, MTO3HABAEMOCTh MPUPOJHBIX SIBICHUU MyTEM
AKCIEPUMEHTAa U PELICHUS] MPOTUBOPEUUN MEXKJY HOBBIMU (PakTamMu U TEOPETUUYECKUMHU



IPEANOChUIKAMU, OCO3HAHUE POJIM XUMHHM B PEHICHUU 3KOJIOTHYECKHX MPOOJIEM, a TakxKe
npoOJieM cOepeKEeHUsI YHEPreTUUECKUX PECYPCOB, ChIPbsI, CO3/1aHUSI HOBBIX TEXHOJOTUU M
MaTEPUaJOB.

B mane pemieHust 3amad BOCHHUTAHUSA, Pa3BUTHUA M COLMAIM3AMKU OO0yYarolUXcs
MPUHATHIE MPOrPaMMOI MO XMUMHUHU MOAXOJbI K OMPEIEICHUIO COJIECPKAHUS U MOCTPOCHUS
npeaMera mOpelycMaTpuBaloT (POPMHUPOBAHUE YHUBEPCANBbHBIX YYEOHBIX JEHCTBHUIA,
UMeroIMX 0a30BO€ 3HAUCHHE MJIS PA3JIMUHBIX BUJOB ACSATEILHOCTU: PEUICHUS MPOOseM,
MOMCKa, aHanu3a U oOpaboTkM WH(OpMalMKM, HEOOXOIMMBIX MJii MPUOOPETEHHS OIbITa
MPAKTUYECKOW M HCCIIEIOBATENbCKOM JEATEIbHOCTH, 3aHUMAIOIICH Ba)XHOE MECTO B
MMO3HAHUU XUMUHU.

B mpakTuke npenogaBaHus XMMHUH KaK Ha YPOBHE OCHOBHOTO OOIIIETO 00pa30oBaHus, TaK
M Ha YpOBHE cpeAaHero oOiiero oOpa3oBaHUs, NPU ONPEACICHUU COJEpKaTEIbHOI
XapaKTepUCTUKU LIeJIe M3yYeHUs] IpelIMeTa HalmpaBiICHUEM IMEPBOCTENEHHON 3HAYMMOCTH
TPAJAWIIMOHHO Tpu3HAETCS (POPMUPOBAHME OCHOB XHMHYECKOW HAyKd Kak o01acTu
COBPEMEHHOI'0 €CTECTBO3HAHUSI, MPAKTUYECKOW MESITEIbHOCTH YEIOBEKa M KaK OJHOTO M3
KOMITIOHEHTOB MHPOBOM KyJbTypbl. C METOAUYECKON TOYKM 3pEHHsS] TaKOW MOIXOI K
OTPENICIICHUIO LIeJIEH U3YyUEHUS TPEAMETA SIBJISAETCS BIIOJHE ONPABIAHHBIM.

CornacHo TaHHOM TOYKE 3pEHUS TJIABHBIMU LEISIMH U3YyYECHUS IIpeaAMeTa « XUMUs» Ha
6a3oBom yposHe (10 —11 ki1.) ssBRISIFOTCS:

e (OopMHpPOBaHHE CHCTEMbl XHMHYECKHX 3HAHUH KaK Ba)KHEHINEH COCTaBIISIONICH
€CTECTBEHHO-HAYYHOW KapTHUHBI MUPA, B OCHOBE KOTOPOU JIEIKAT KIIFOUEBBIE MTOHSATHSI,
byHIaMEHTaIbHBIC 3aKOHBI U TEOPUU XMUMHH, OCBOCHHUE S3bIKAa HAyKH, YCBOCHUEC U
MOHMMAaHUE CYIIHOCTU JOCTYIMHBIX OO0OOIICHUIT MHUPOBO33PEHUYECKOTO XapakTepa,
O3HAKOMJICHUE C UCTOPUEHN UX PA3BUTHS U CTAHOBJICHUS,

e (opmupoBaHme U pa3BUTHE TIPEACTABICHUIN 0 HAYYHBIX METO/IaX TTO3HAHUS BEIIECTB U
XUMHYECKUX PEAKIINA, HEOOXOAUMBIX IS TPUOOPETEHUSI YMEHUI OPUEHTHPOBATHCS B
MUpE BELIECTB U XUMHUYECKHUX SIBIICHHI, UMEIOIINX MECTO B IPUPO/IE, B TPAKTUUECKON
1 TIOBCEJIHEBHOM JKU3HU,

e pa3BUTHE YMEHUHW H CIOCOOOB JIE€ATEIBLHOCTH, CBS3aHHBIX C HaONIOJCHUEM U
OOBSCHEHHEM XUMHUYECKOTO JKCIIEPUMEHTA, COOJIOJEHHEM TIPaBWII OE€30MacHOTO
oOpaleHus ¢ BEIIeCTBaMHU.

Hapsiny ¢ atum, coaepkaTtenbHas XxapaKTepUCTHKA LEIEH U 3a71a4 U3yUEHUs IIPEAMETA B
nporpaMMe IO XUMHUHM YTOYHEHAa U CKOPPEKTHUPOBAHA B COOTBETCTBUM C HOBBIMHU
IPUOPUTETAMHU B CUCTEME CpeAHero obiero oopasoanusi. CerojiHs B MpenojaBaHud XUMUU
B OOJbIleH CTEneHW OTHAETCA MPEANOYTEHUE MPAKTUYECKON KOMIIOHEHTE COJEpKaHUs
oOy4yeHHsi, OpPHUEHTHPOBAHHOM Ha TOJTOTOBKY BBIIYCKHUKA 00II€00pa30BaTeIbHOM
OpraHu3alliy, BIaJICIOIIEr0 He HAOOPOM 3HaHUH, a PYHKIIMOHAIBHOU T'PaMOTHOCTBIO, TO €CTh
croco6amMu ¥ yMEHUSIMU aKTUBHOTO TOJIyYEHUsI 3HAHUN U MPUMEHEHUS UX B peabHON )KU3HU
JUISL PEIICHUs MPAKTUYECKUX 3a/1ad.

B cBsa3u ¢ 3TUM npU M3y4YEHUHM TMpeaMeTa «XUMHS» JIOMUHHUPYIOIIEE 3HAYeHUE
mpUOOpETArOT TaKKUE 1SN U 33]]auH, KaK:

aganTanus oOydarIMuxXcss K YCIOBUSAM JUHAMUYHO Pa3BUBAIOLIETOCS MHpA,
dbopMUpOBaHUE HWHTEIUICKTYyaJIbHO Ppa3BUTOM JUYHOCTH, TOTOBOM K CamM00Opa3oBaHUIO,



COTPYIHUYECTBY, CAMOCTOSITEIbHOMY TPHUHSATHIO TPAMOTHBIX PEIICHH B KOHKPETHBIX
KU3HEHHBIX CUTYAIUIX, CBA3AHHBIX C BEIICCTBAMH U UX IPUMECHEHHUEM;

(dopMupoBaHuE y OOYYAIOIIMXCS KIIOYEBBIX HABBIKOB (KJIHOYEBBIX KOMIIETEHIUH),
UMEIONINX YHHMBEpPCATbHOE 3HAYCHHE IS PAa3IMYHBIX BHUAOB JCSATEIBHOCTH: PEIICHUS
npoOJeM, MOUCKa, aHaiu3a U 00padOTKM MH(OpMaALUU, HEOOXOAUMBIX ISl TPUOOPETEHUS
OTbITa ACSTENLHOCTH, KOTOpasi 3aHMMAET BAXKHOE MECTO B MO3HAHHHM XHUMHH, a TaKXkKe s
OLICHKH C TIO3WIMHA DSKOJOTHYECKOW Oe30MacHOCTH XapakTepa BIUSHUS BEUIECTB U
XUMHYECKUX MPOIIECCOB HA OPTaHM3M YEJIOBEKA U MIPUPOIHYIO CPELy;

pa3BUTHE  TMO3HABATEIbHBIX  HHTEPECOB, HWHTEIUICKTyaJlbHBIX W TBOPYECKHUX
CHOCOOHOCTEH 00y4JaroIUXCs: CHOCOOHOCTH CAaMOCTOSITENILHO TPUOOPETATh HOBBIE 3HAHUS 110
XAMHHA B COOTBETCTBUU C XU3HEHHBIMH MOTPEOHOCTSIMH, HCIOIb30BaTh COBPEMEHHBIC
MH(GOPMAIIMOHHBIE TEXHOJIOTUU U1 TMOHCKAa M aHaiu3a Y4eOHON M Hay4HO-TIOMYJISPHOU
nH(GOPMAIIUU XUMUYECKOTO COACPKAHUS;

dopmupoBaHue u pa3BUTHE y OOYYAIOMIMXCS ACCOLMATUBHOIO U JIOTHYECKOTO
MBILUICHHSI, HAOJII0IaTEIbHOCTH, COOPAHHOCTH, AaKKypaTHOCTH, KOTOpbIE OCOOEHHO
HEOOXOIMMBI, B YACTHOCTH, IIPU TUIAHUPOBAHUU U POBEACHUH XUMHUECKOTO IKCIIEPUMEHTA;

BOCIIUTAHUE y OOydYaromuxcsi YOeXIEHHOCTH B T'YMaHUCTHYECKOW HampaBiICHHOCTH
XUMHH, €€ BaXXHOW pOJIM B pEHIEHUH TIJIOOANbHBIX MpoOJeM  paloHaIbHOIO
IPUPOIOTIOIb30BaHUS, TIOTIONIHEHUSI SHEPIeTUUECKUX PECYPCOB U COXPAHEHUS MPHUPOIHOTO
paBHOBECHSI, OCO3HAHUS HEOOXOJAMMOCTH OEpEKHOr0 OTHOIIEHUS K MPHUPOAE U CBOEMY
3I0POBBIO, @ TaKXe IPUOOPETEHUSI OIbITa MCIOJb30BaHUS TOTYYEHHBIX 3HAHUM Ui
INPUHATHSA TPAMOTHBIX PEIICHUN B CUTYalLUsX, CBA3AHHBIX C XMMUUYECKUMU SIBJICHUSIMH.

B yue6HOM M1aHe cpeiHero oOuiero oopa3oBaHus NpeaMeT « XuMus» 0a30BOro ypoBHs
BXOJUT B COCTaB NPeAMETHON 001acT «ECTeCTBEHHO-HAYUHbIE IPEAMETHI».

OO111ee ynco yacoB, OTBEAEHHBIX JUJIS U3YUYEHUSI XUMHUH, Ha 0a30BOM YPOBHE CPEIHETO
ob1ero oopasoBanus, cocrapisieT B 11 kiracce — 68 yacos (2 yaca B Heel0).



COAEPXAHUE OBYUYEHUSA
11 KJIACC

OBIIAA N HEOPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBbI XUMHUU

XUMUYECKH 3yeMeHT. AToMm. fnpo aroma, H30TONBI. DJIEKTPOHHAs O000JIOYKA.
DHEpreTHYecKue ypOBHH, TOAYPOBHU. ATOMHBIE opOuTanu, s-, P-, 0- DJIEMEHTHI
OcoOeHHOCTH paclpeleNieHUsl AJIEKTPOHOB MO OPOUTAISIM B aTOMax 3JIEMEHTOB IEPBBIX
YEeTBIPEX MEPUOA0B. DIIEKTPOHHAS KOH(PUTypaLs aTOMOB.

[Teprnonnueckuii 3akoH u llepmonnueckass cucrtema xumMuueckux 3nemMeHtoB [l .
MenpaeneeBa. CBs3b NEpUOAMYECKOr0 3aKoHAa U IlepnoanyecKkoil CHUCTEMbl XUMHUYECKHUX
sanemenToB J[. 1. MeHneneeBa ¢ COBpEMEHHOM TEOPHUEl CTPOCHUSI aTOMOB. 3aKOHOMEPHOCTH
M3MEHEHHUSI CBOMCTB XMMHUYECKUX 3JIEMEHTOB M 00pa3yeMblX MMH IMPOCTHIX U CIIOKHBIX
BELIECTB 10 IPYIIIAM U IIepruoaaM. 3HaYEHUE NEPUOANIECKOT0 3aKOHA B Pa3BUTUHU HAYKHU.

Crpoenue BellecTBa. XUMHUYECKasl CBsi3b. BUAbl XMMHUYECKOW CBSI3U (KOBaJlEHTHAs
HETOJISIPHAS ¥ TIONISIpHAs, MOHHAs, MeTauTnYecKkas ). MexaHn3mbl 00pa3oBaHusl KOBAJIGHTHOM
XUMHUYECKOU CBsA3U (0OMEHHBIN 1 JOHOPHO-AKIIENTOPHBIN). BomopogHas cBsi3b. BaneHTHOCTS.
DnekTpooTpuuaTeabHOCTh. CTeneHb OKUCIEHHs. IOHbBI: KATHOHBI U aHUOHBI.

BemecTBa MOJIEKYJISIPHOIO M HEMOJIEKYJIIPHOIO CTPOEHUS. 3aKOH ITOCTOSIHCTBA COCTaBa
BEUIECTBA. THUIBI KPUCTAIMYECKUX PEMETOK. 3aBUCUMOCTh CBOMCTBA BEUIECTB OT THIA
KPUCTAJUIMYECKON PELIETKHU.

[TonsTue o mucnepcHsIX cucreMmax. VICTUHHBIE M KOJUIOMIHBIE pacTBOpbl. MaccoBas
JIOJIsl BELIECTBA B PACTBOPE.

Knaccudukanusa Heopranuueckux coeanHeHuil. HoMeHknaTypa HEOpraHUYECKUX
BEILECTB. ['eHeTHYeCcKasi CBA3b HEOPTaHMYECKUX BEIIECTB, MPUHAIICKAININX K PA3TUIHBIM
KJIaccam.

Xumuueckast peakuusa. Knaccupukanuss XMMUYECKUX PEaKIMi B HEOPTaHHMYECKOW U
OpPraHUYECKON XUMHUU. 3aKOH COXPaHEHHs MAacChl BEIIECTB, 3aKOH COXPAaHEHUS U
IPEBPALECHUS SHEPTUHU [P XUMUYECKUX PEAKIUAX.

CkopocTh peakiuu, €€ 3aBUCUMOCTb OT pa3iudHbIX (hakTopoB. OOpaTHMbIe pEaKIIUH.
Xumuueckoe paBHoBecrue. PakToOphl, BIUSIONINE HA COCTOSHUE XUMHYECKOIO PaBHOBECHS.
[Tpunnun Jle [larense.

OnekTpoiutuueckas auccounanus. CuibHbIe U cliabble IeKTpoauThl. Cpeaa BOAHBIX
PacTBOPOB BELIECTB: KUCHAas, HEUTpaIbHas1, HIEJIOYHAs.

OKHUCIUTENBHO-BOCCTAHOBUTENBHBIE PEAKLINN.

DKCIEpUMEHTAIBHBIE METOABI U3YUEHUS BEIIECTB U UX MPEBPAILECHUIN: JEMOHCTPALIMS
tabnui «Ilepuonnueckas cucrtema xummudeckux snemMeHToB . M. MenaeneeBa», nusyueHue
MOJIeNIeld KPUCTAJUIMYECKUX PEMIETOK, HAONI0JAEHUE M ONUCAHUE JAEMOHCTPALMOHHBIX U
71a00paTOPHBIX ONBITOB (Pa3iOKEHUE MEPOKCHAA BOAOPOAA B MPUCYTCTBUHU KaTalau3aTopa,
ONPENIEIIEHUE CPEIBI PACTBOPOB BEIIECTB C IIOMOLIBI0 YHUBEPCAIBHOIO HHINKATOPA, PEAKIIUN
MOHHOTO OOMEHa), MPOBEJEHUE MPAKTUUECKON paboThl «BiusiHue pa3nuuHbix (HakToOpoB Ha
CKOPOCTb XMMHUYECKON PEAKLIUI.



Pacuérnrblie 3amaun.

Pacuérpl 1o ypaBHEHUSM XUMHYECKUX PEaAKIUH, B TOM YHCIE TEPMOXUMHUUYECKHUE
pacu€Thl, pacu€Thl C UCMOIL30BAHUEM MOHSITHUS «MACCOBasl 107151 BEIIECTBAY.

Heoprannuyeckass xumus

Hemeramnbl. [lonoxxenune HemertamioB B Ilepuognueckoil cucreMe XUMHUYECKHX
sanementoB J[. 1. MenneneeBa u ocobeHHOCTH cTpoeHusi aromoB. dusmyeckue cBoiicTBa
HEMETAJUIOB. AJUIOTpONUS HEMETauioB (Ha mpumepe Kuciaopoaa, cepsl, ¢dochopa u
yIJIeposa).

XWMHYECKHE CBOWCTBA BAKHEUININX HEMETAILIOB (TajOreHOB, CEphl, a30Ta, ¢ocdopa,
yriiepoa M KpPEMHHUS) U UX COCIUHEHUN (OKCUIOB, KHUCIOPOJCOAECPKAIINX KHUCIOT,
BOJOPOJIHBIX COETUHEHU).

[IpuMeHeHne Ba)KHENIIIMX HEMETAUIOB U UX COCINHEHUM.

Mertamnsl. [Tonoxenune meraiuioB B [lepuoanueckoin cucTreMe XUMUYECKAX 3JIEMEHTOB
H. U. MenaeneeBa. OcOOEHHOCTH CTPOCHUS DJICKTPOHHBIX O0OJOYEK aTOMOB METAJUIOB.
O6mme dusnueckne cBoicTBa MeTaioB. CrUlaBpl METAIIOB. DJIEKTPOXUMHYECKUH Psif
HANpPsKEHUH METAJIOB.

XWUMHUYECKHE CBOMCTBAa BAXHEHIIMX METAIOB (HATpWi, KaluM, KajdblMi, MarHuu,
ATIOMUHUM, IUHK, XPOM, JKEJI€30, ME/Ib) U UX COCTUHEHUM.

OO61ume crocoObl moTy4eHus: MeTaiuioB. [I[puMeHeHne MeTallJIOB B OBITY M TEXHUKE.

OKCIIEpUMEHTAIbHBIE METOJIbl WM3YYEHHS BEIIECTB M WX IMPEBPAILLCHUI: H3y4eHUE
KOJUTEKITMN «MeTasuibl U CIUIaBb», 00Pa3I0OB HEMETAIJIOB, PEIICHHE SYKCIEPUMEHTAIBHBIX
3aay, HaOMIOJEHWEe ¢ ONHUCAaHWE JIEMOHCTPAIMOHHBIX H JAaOOpPaTOPHBIX OTMBITOB
(B3auMoeNCTBHE THIPOKCUIA aTFOMUHUS C PACTBOPAMH KHCIIOT U IIEJIOYEH, KaYeCTBEHHBIE
peaKkiMyi Ha KaTUOHBI METAJIIOB).

Pacuérnrbie 3amaun.

PacuéTtel Macchl BemecTBa wid 00bEMa ra3oB M0 W3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce Uiu 00bEMY OJTHOTO M3 YUaCTBYIOIIUX B PEAKIIMH BEUIECTB, pacyE€Thl Macchl (00bEMa,
KOJIMUECTBA BEIIECTBA) MPOAYKTOB PEAKIIMH, €CIIU OJIHO U3 BEIIECTB UMEET MPUMECH.

XuMHUSA U )KU3Hb

Ponp xumMum B 00ECHEYEHUH SKOJOTUYECKOH, HHEPreTMYecKol U MHUIIEBON
0e30macHOCTH, pa3BUTUM MeIUIUHBI. [loHsATHE O HAay4HBIX METOAaX MO3HAHHUS BEUIECTB U
XUMUYECKUX PEAKLIHM.

[Ipencrapienuss o0 OOMMX HAy4YHBIX MPUHIUINAX MPOMBIILICHHOTO MOJYyYCHUS
BAKHEMIINX BELIECTB.

UenoBek B MHUpE BEIIECTB M MaTEPUAJIOB: BAXXHEWIIIHME CTPOUTEIIbHBIE MaTepUabl,
KOHCTPYKIIMOHHBIE MaTe€pHalIbl, KPaCKH, CTEKJIO, KEpaMuKa, MaTepHalibl JJIsl AJIEKTPOHUKH,
HaHOMAaTepUaJibl, OpPraHUYECKUE U MUHEpAIbHbIE YI00pEHUS.

XuMHST U 3JI0pOBbE YEJIOBEKA: MPaBWIa MUCIOIb30BAaHUS JEKAPCTBEHHBIX IMPENapaToB,
MpaBuiia 0€30MaCcHOTO UCIIOIb30BaHUS IIPEnapaToB OBITOBOM XUMHUHU B ITOBCETHEBHOM KU3HHU.

MexnpeaMeTHbIe CB3HU.

Peanuzanusi MeXNpeIMETHBIX CBSI3€H MPU U3yUYEHUU OOIIEH U HEOPTraHUYECKOW XUMUU
B 11 kjacce OCyIIECTBIISIETCSI 4epe3 HMCIOIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX



NOHATUH, TaK W TIOHSATHM, SBISIOIIMXCA CUCTEMHBIMH [JIsl OTAEJbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO IUKJIA.

OOmMe ecTecTBEHHO-HAy4YHbIE MOHATHS: HAy4yHbIM (haKT, TUIIOTE3a, 3aKOH, TEOpus,
aHaliu3, CHUHTE3, KiacCU(pUKALMs, NEPUOAUYHOCTb, HAOIIOJAEHUE, IKCIEPUMEHT,
MO/ICJINPOBAHUE, U3MEPEHUE, SIBJICHUE.

®duznka: Marepus, SHEprusi, Macca, aToM, JIEKTPOH, MPOTOH, HEUTPOH, MOH, U30TOII,
PaANOAKTUBHOCTh, MOJIEKYJIA, SHEPIETUUECKUI YPOBEHb, BEILIECTBO, TE€I0, 00BEM, arperaTHoe
COCTOSIHME BEILIECTBA, (PU3NUECKUE BETUUNHBI U €JUHULIBI X U3MEPEHUS, CKOPOCTb.

buonorus: kmerka, opraHu3M, JKOCHCTeMa, Ouocdepa, MaKpo- U MHUKPOIIEMEHTHI,
BUTaMUHBI, 0OOMEH BEIIECTB B OpraHU3ME.

I'eorpadusi: MuHepabl, TOpHbIE TOPOBIL, ITOJIE3HBIE HCKOMAEMbIE, TOILUIUBO, PECYPCHI.

TexHonorusi:  XUMHYECKass  MNPOMBIIUIEHHOCTb,  METAJULYypPIHsi,  IPOU3BOJCTBO

CTPOUTCIIbHBIX MaTCpUaIOB, CEIbCKOXO03SHCTBEHHOC IIpou3BOACTBO, nmumeBas
IIPOMBIIIIICHHOCTD, (bapMaHeBTI/I‘-IeCKaH IPOMBIIIJICHHOCTDb, ITPOU3BOACTBO KOCMCTHYCCKHUX
[IpcrapaTos, IIPpONU3BOACTBO KOHCTPYKINHOHHBIX MaTcpHuaiosB, QJICKTPOHHAA

IIPOMBINIJIICHHOCTb, HAHOTCXHOJIOI'HH.



TEMATHYECKOE IINIAHUPOBAHHUE

11 KJIACC
N3 HUX (KOJIMYECTBO 4acoOB)
Ne Konungectso JlaGoparopHbie 1
HanmenoBanue pasaenos U TeM KonTponbsHbie
/1 4acoB (BCET0) MPaKTUYECKUE
paboThI
paboThI
1. | Baxseiimne XuMU4YeCKUE MOHITHUS U 3aKOHBI 9
2. | CrpoeHue BemecTBa 8 1
3. | XuMU4eCcKue peakiuu 7
4. | PactBopbI 7 1
5. | DAGKTPOXUMUYECKHUE PEAKIIUU 6 1
6. | Meramisl 11 1 1
7. | Hemeramsl 7 1 1
8. | Xumus u )KU3Hb 9 1
9. | PesepBHOE BpeMms 4

Hroro: 68 5 3



IHOYPOYHOE IINTAHUPOBAHHUE
11 KJIACC

10.

11.

12.

13.

14.

15.

16.

17.

18.

Tema ypoka

Nucrpykrax no Th.
XUMHYECKUMN DJIEMEHT.
Hyxnenapl. 130TOMIBL.

3aKOH COXpaHEHUS MACChl U
SHEPTUH B XUMUH
[Tepuoauueckuii 3aKoH.
Pacnipenenenue 31eKTpOHOB B
aTromMax 3JIEMEHTOB MaJIbIX
MIEPUOJIOB.

Pacnipenenenue 21€KTpOHOB B
aromMax OOJIBIIUX TIEPHOIOB.
Pacnipenenenue 31eKTpOHOB B
aromax OOJIBIITUX MEePHOOB.

[Tonoxenue B [ICXD Bogopona,

JIAHTAaHOM OB, aKTHHOUIOB
MCKYCCTBEHHO MOJTyYEHHBIX
DJICMEHTOB.

BaneHTHOCTE U BaJIEHTHEIE
BO3MOKHOCTH aTOMOB.
[Tepuoanueckoe n3MeHEeHUE
BaJICHTHOCTH U PaJInyCOB
aTOMOB.

OCHOBHBIE BUIIbI XUMHUYECKON
cBs3u. MloHHAas 1 KOBaJICHTHAas
CBSI3b.

CocraBneHune JMeKTPOHHBIX

(dbopMyIT BEIIECTB C KOBAJICHTHOMN

CBSA3BIO.

Mertannuyeckas CBS3b.
BonopoaHas cBs3b.
IIpocTpaHCTBEHHOE CTPOEHHE
MOJIEKYJI.

CTpoeHue KpuCTaoB.
Kpucramnmyeckue penieTku.
[TpuumHBl MHOTOOOpa3Ms
BELECTB.

O06006111eH1Ee U TOBTOPEHHE 10
TeMaM «BaxkHenue
XUMHUYECKHE MTOHATHS U

3aKOHBI», ((CTpOGHI/Ie BE€IICCTBa»

KonTponbsHas pabora Nel no
TeMaM «BaxkHenmue
XUMHUYECKHUE MOHATUS U

3aKOHBI», ((CTpOCHI/Ie BCIHICCTBA».

Knaccudukanus xumuueckux
peaKuuii.
Knaccudukarus XumMuyecKux
peaKIui.

KosmuecTBo yacoB

Bcero

KonTponbsHbie
paboThI

IIpakTnueckue
paboThI

Jlara
U3ydeHu s



19.

20.

21.

22,

23.

24,

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

CKOpOCTh XUMHUUYECKUX PEAKIIUH.

CKOpOCTh XUMUYECKUX PEaKIIHil.
Kunernueckoe ypaBHeHue
peakiui.

Karanus.

XHUMHYECKOE PAaBHOBECUE U
CIIOCOOBI €T0 CMCIICHUS.
[ToBTOpenue u o6o0IIEHNE TTO
TeMe « XMMHUYECKUE PEeaAKITUM.
JlucriepcHple CHCTEMBI.

CrniocoObl BbIpaKeHUs
KOHILIEHTpAIMK1 paCTBOPOB.
[TpakTuueckas padora Nel
«IIpuroroBienue pactsopa ¢
3aJIaHHOM MOJIIPHOM
KOHLICHTpaIuen.
ONEeKTpOINTUYECKAs
Jucconuanus. BogopoaHslil
IIOKa3aTellb.

Peakiun nonHoro oOMeHa.

Peakuum monsHoro ooMeHa.

['uaponu3 opraHu4ecKux 1
HEOPTaHUYECKUX COCTUHECHUN.
I'maponu3 opraHnyecKux u
HEOPraHWYECKUX COCTUHECHUI.
XHUMUYECKUE UCTOYHUKH TOKa.

Psn crannapTHBIX 2IEKTPOIHBIX
IIOTEHIUAJIOB.

Koppo3us merannos u ee
IIPEIyNPEXKICHUE.

ONEeKTpOoNu3.

DJIEKTPOIIH3.

KonTponbHas pabora Ne2 no
TeMaM « XUMHYECKHE
peakuun», «PacTBopsD»,
«INEeKTPOXUMHUYECKHE
peakuum».

OO6mast xapaKTepUCTUKA
METaJIOB.

O030p METaITMYECKUX
AJIEMEHTOB A-Trpymil.
OO6muii 0630p MEeTaATHYECKIX
1eMeHTOB b-rpymm.

Menb.

[MuHk.



43.

44,

45.

46.

47.

48.

49.

50.

51,

52,

53.

54,

55.

56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

66.

Tutan u Xpom.
Kene3o, HuKkenab, IIATHHA.
CrutaBbl METAJIJIOB

OKCHIBI U TUIPOKCHIBI
METaJJIOB

ITpakTnueckas padora Ne2
«Pemenne DKkcriepuMeHTaIbHbIX
3aj71a4 1o TeMe «MeTaib»».
KonTponbhas pabora Ne3 o
TeMe «MeTtauib

O0630p HEMETAIIIOB

CBoiicTBa U IPUMEHEHUE
BaKHEHUIIINX HEMETAJIJIOB
CBolicTBa U IPUMEHEHUE
BAKHCHIIINX HEMETAJIJIOB
OO6mrast XapaKTEpPUCTHKA OKCHJIOB
HEMETAJIOB U
KHCIIOPOAOCOACPKAITUX KUCITOT
OxucanTeIbHBIC CBOMCTBA
A30THOM U CEPHOU KUCIIOT
Kontponbhas padora Ned no
TeMe «HemeTamisn)
ITpaxTrueckas padora Ne3 «
Pemenue sxcriepuMeHTaIbHBIX
3a7a4 1mo TeMe «HemMeTamibimy»
XuMus B IPOMBIIIUICHHOCTH.
[TpuHIUTIBI TPOMBIIIITIEHHOTO
MIPOM3BO/ICTBA
XHUMHUKO-TEXHOJIOTHYCCKHE
MPUHIIIIBI TPOMBIIIJIEHHOTO
MOJIyYEHHS] METAJIOB.
[Tpou3BoACTBO UyTYHA.
[IpousBoacTBO cranu

Xumus B ObITY

['enernyeckas CBA3b MEXKIY
KJIACCaMU OPTaHUYECKUX U
HEOPTaHUYECKUX COCTUHEHUN
Pemienue sxcriepruMeHTaIbHbIX
3a/1a4 [0 OPraHu4ecKol U
HEOPTaHWYECKON XUMUHU
Pemenune npakTnyeckux
pacueTHbIX 3a7a4y

HToroBast KOHTpOJIbHAs paboTa
3a kypc 11 kmacca

AHanu3 KOHTPOIBHOU PabOTHI.

Peseps

Pezepn



67. | Peseps

68. | Peseps

OBILEE KOJIMYECTBO YACOB I1O
[TPOT'PAMME

68




