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MHNOACHUTEJBHASA 3AIIUCKA

[Iporpamma o XMMHUM Ha YpPOBHE CpeHEro odiiero oopa3oBaHusi pazpaboTaHa Ha
ocHoBe DenepanbHoro 3akoHa ot 29.12.2012 Ne 273-®03 «O6 obpazoBanuu B Poccuiickoi
Oenepanun», TpeOOBaHUN K pe3yibTaTaM OCBOCHHS (eaepaibHOW 00pa3oBaTebHON
nporpaMMmbl  cpeaHero ooOmero oOpaszoanus (®OII COOQO), mnpeacTtaBiIeHHBIX B
®denepanbHOM TrOCyJapcTBEHHOM oOpaszoBatenbHoM cTtanaapre COO, ¢ yuérom
Konnenuuu mnpenonaBaHusi y4eOHOro nmnpeamera «XuUMHs» B 00pa3oBaTeNbHBIX
opranuzanusix Poccuiickoii ®enepanuu, peanu3yroNMX OCHOBHBIE 00pa3oBaTEIbHBIC
IpOrpaMMbl, U OCHOBHBIX MOJOXeHUM «CTpareruu pa3BuTHsl BocnuTaHusa B Poccuiickoi
®enepanuu Ha nepuo 10 2025 roga» (Pacnopsikenue [IpaButensctea PO ot 29.05. 2015
Ne 996 - p.).

OcHOBY MOJIXOA0B K pa3paboTKe MporpamMmbl O XMUMHH, K OMPEACNICHUI0 OOIIei

cTparerud OOy4YeHMs, BOCIIHUTAHHUS WU PAa3BUTHS OOYYaIOIIMXCS CPEICTBAMH YYEOHOIO
npeamera «Xumus» aiig 10—11 kinaccoB Ha 6a30BOM ypOBHE COCTaBMIIM KOHLENTyaIbHbIE
nosioxkenust ®I'OC COO o B3auMO0OYCIOBIEHHOCTH 1IENIeH, COACPKaHUs, PE3yIbTaTOB
00yueHus 1 TpeOOBaHUI K YPOBHIO IMOJTOTOBKU BBITYCKHUKOB.
XuMHueckoe 00pa3oBaHUE, TMOJIy4aeMO€ BBIMYCKHUKaMHU  00I11eo0pa3oBaTeIbHOM
OpraHu3alliM, SIBJISETCS HEOThEMJIEMOW YacThio HX 00pa3oBaHHOCTU. OHO CIYKUT
3aBEPIIAIOIIUM JTAllOM pead3allid Ha COOTBETCTBYIOIIEM €My 0a30BOM YpOBHE
KITFOUEBBIX IEHHOCTEH, MPUCYIIUX IEJIOCTHON CHCTeME XUMHUYECKOro oOpa3oBaHMs. DTU
[IEHHOCTH KacaloTCsi TO3HAHUS 3aKOHOB MPHUPOJbI, (HOPMUPOBAHMS MHUPOBO33PEHUS U
o011e# KyJIbTYphl YEJIOBEKA, a TAK)KE SKOJIOTMUECKH 0OOCHOBAHHOI'O OTHOIICHUS K CBOEMY
3I0POBBIO U MPUPOJHOU cpene. Peanuzyercst xumudeckoe 00pa3oBaHue 00yJaroIMXCs Ha
YpOBHE CpeaHero oOmiero oOpa3oBaHHs CpPEACTBAMH Y4YEOHOro mpenMera «XuMHs,
COJIepKaHUE U MOCTPOECHHE KOTOPOIO OINPEAENICHbl B MpOrpamMMme M0 XUMHUHU C Y4ETOM
crielu(pUKN HAYKW XUMUHU, €€ 3HAUCHUS B MO3HAHUU MPUPOJBI U B MATEPUAIBHOU KU3HU
oOmiecTBa, a Takke C Y4€TroM OOHMX Ueleil W MNPUHUUIIOB, XapaKTePU3YIOMIMX
COBPEMEHHOE COCTOSIHME€ CHCTEMBI CpeaHero oomiero ooOpasoBanust B Poccuiickoit
Odenepauum.

XUMHSI KaK DJIEMEHT CHUCTEMbl E€CTECTBEHHBIX HayK HIpaer o0coOyil poJib B

COBPEMEHHOW NMBWJIM3AIMU, B CO3JaHUM HOBOM 0a3pl MarepuaabHON KynbTyphl. OHa
BHOCHUT CBOM BKJIaJ B ()OPMHPOBAHKE PAIMOHATILHOIO HAYYHOI'O MBIIIUICHHS], B CO3/IaHUE
LIEJIOCTHOT'O TMPEACTaBICHUSI 00 OKpYXKalolleM MHpe Kak O €IWHCTBE MPHUPOAbl U
4esoBeKa, KoTtopoe (opMUpYyeTcs B XMMHMM Ha OCHOBE IOHMMAaHMs BEIIECTBEHHOI'O
COCTaBa OKPY>KAIOLIEr0 MHUPA, OCO3HAHUS B3aMMOCBSI3U MEXAY CTPOECHUEM BELIECTB, MX
CBOMCTBAMH U BO3MOXKHBIMU O0JIACTSIMU MTPUMEHEHUS.
TecHo B3auMOJEHCTBYS C JIpyTMMH €CTECTBEHHBIMU HAyKamMH, XHUMHUSI CTaja
HEOTHhEMJIEMOM YaCTbI0 MUPOBOM KYJIbTYPbl, HEOOXOAMUMBIM YCIOBHEM YCHEUIHOTO TPYyAa
Y JKA3HU KaXI0ro wieHa oduiectBa. CoBpeMeHHasi XMMHUS KaK HayKa CO3UJaTelnbHasl, Kak
HayKa BBICOKMX TEXHOJIOTHMI HalpaBJieHAa HA pelIeHUE TII00aNbHBIX MPOOJIEM YCTOMUYNBOIO
pPa3BUTHSL YEJIOBEYECTBA — CBIPbEBOM, DJHEPr€TUYECKOM, MHUIIEBOM, DSKOJIOTHYECKOU
0€301acHOCTH U OXPaHBI 3JJOPOBBA.

B cooTBercTBHM ¢ OOUIUMU LIETSMU U MPUHLIMIIAMH CPEIHEr0 O0IIero 00pa3oBaHus
cogepxkanne tnpeamera «Xumus» (10—11 xkmacchl, 0a30BBIM  ypOBEHb M3y4CHUS)
OPUEHTHUPOBAHO MPEUMYIIECTBEHHO Ha OOMICKYJbTYPHYIO IOJTOTOBKY OOYYarOIIMXCH,
HEOOXOAMMYI0O UM JJsi BBIPAaOOTKH MHUPOBO33PEHUYECKHX OPUEHTHPOB, YCHEIIHOTO



BKJIFOUEHMS B JKU3HBb COLIMYMa, TIPOJOJKEHHUsT 00pa30BaHMs B Pa3IMYHBIX OOJACTSAX, HE
CBSI3aHHBIX HEMOCPEACTBEHHO C XUMHUEH.

CocTaBnsomUMHU TpeIMeTa « XUMHUSD SIBISIIOTCSA 0a30BbIe Kypehl — «Oprannyeckast
xumus» U «OO01mas 1 HeopraHMYEeCcKass XUMHUS», OCHOBHBIM KOMIIOHEHTOM COJICp>KaHUS
KOTOPBIX SIBJISIFOTCSI OCHOBBI 0a30BOM HAYKH: CHCTEMa 3HAHHM MO0 HEOPTaHWYECKON XUMUU
(c BKJIIOYEHHEM 3HAHUU K3 O00IIel XuMUU) U opraHudeckorl xumuu. dopmupoBanue
JAHHOM CHCTEMbl 3HAHUM MpHU U3YYCHUU TMpeaMeTa O0O0ECreyuBaeT BO3MOXKHOCTD
paccMOTpEHHUsI BCEr0O MHOT000pa3usi BEIIECTB HA OCHOBE OOIIMX MOHATHUM, 3aKOHOB U
TEOPUN XUMUHU.

Crpykrypa coaepxkanusi KypcoB — «Opranudeckas xumus» u «OOmas u

HEOpraHu4vecKas XuMus» cpopMupoBaHa B MporpaMme Mo XMMHUHM Ha OCHOBE CHCTEMHOTO
M0/IX0/1a K U3YYEHHUIO Y4eOHOro Marepuaina u 00yclloBJIe€HAa HCTOPUYECKH 0OOCHOBAHHBIM
pPa3BUTHEM 3HAHWW Ha ONPEACIEHHBIX TEOPETUUYECKUX YpPOBHIX. Tak, B Kypce
OpraHUYeCKON XMMHH BEIIECTBA PACCMATPUBAIOTCA HA YPOBHE KIACCHYECKON TEOpUU
CTPOCHHUSI OpPraHMYECKHUX COEAMHEHUW, a TaKXKe Ha YpPOBHE CTEPEOXUMHYECKUX U
ANIEKTPOHHBIX TPEJCTaBICHUN O cTpoeHHH BeliecTB. CBelneHUs 00 M3ydaeMbIX B Kypce
BEIIECTBAX JAlOTCS B Pa3BUTUU — OT YIJVIEBOJOPOJOB JI0 CIIOKHBIX OHMOJIOTHYECKU
AKTUBHBIX COEIUHEHWNH. B Kypce OpraHM4eckoml XHMUH IIOJIy4aroT Pa3BUTHE
chopMHpOBaHHBIE HAa YPOBHE OCHOBHOTO 0OIIEero oOpa30BaHUS TEPBOHAYAIHHBIC
NPEICTABIICHUS O XWMHYECKOW CBS3M, KIACCH(UKAIMOHHBIX TMPU3HAKaX BEIIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHHUSI, O XUMUUECKOUN PEAKIIUH.
[Ton HOBBIM yrJiOoM 3peHHs B mpeameTe «XuMHUs» 0a30BOr0 YpOBHS paccMaTpUBaeTCs
W3YUYEHHBIA Ha ypOBHE OCHOBHOI'O OOIIEero oOpa3oBaHUsS TEOPETHUUECKUM MaTepuan u
(haKTOJIOTMYECKHUE CBEJICHHS O BEIIECTBAX U XMMHUYECKOW peakiuu. Tak, B 4aCTHOCTH, B
Kypce «OOmass © HeopraHuveckas XUMHS» OO0ydaroluMCs IPeIoCTaBIsSETCs
BO3MOXHOCTh OCO3HaTh 3HAYE€HHE MEPUOAMYECKOr0 3aKOHa C OOIETEeOPETHUYECKUX U
METO/IOJIOTHYECKUX TO3UIUHI, TIIy0Ke MOHATh UCTOPUUECKOE U3MEHEHUEe (DYHKIIMI 3TOro
3aKOHa — OT 0000MmaroIIeH 10 O0BSCHSIONMEH U MPOTHO3UPYIOIIEH.

Envnas cucrema 3HAHMM O BaXHEMIIMX BEIIECTBAX, MX COCTaBE, CTPOCHUH,
CBOMCTBaX M MNPHUMEHEHHUHM, a TaKXKE O XHUMHYECKHX PEaKIUsX, HX CYIIHOCTU U
3aKOHOMEPHOCTSIX MpOTeKaHus JomnoJiHsgeTcss B Kypcax 10 m 11 kiaccoB aineMeHTamMu
COJICpKaHUS, UMEIOIUMH KYJIbTYPOJIOTUYECKUN W MPUKIAJAHON XapakTep. JTU 3HAHUS
CIOCOOCTBYIOT MOHMMAHUIO B3aUMOCBSI3M XUMHUHU C JPYTUMH HayKaMH, PAcKpBIBAIOT €€
poJib B TIO3HABAaTENbHOW U MPAKTUYECKOW JEATEIbHOCTH YEJIOBEKa, CIOCOOCTBYIOT
BOCIIUTAHUIO YBAXXEHHUS K MPOIIECCY TBOPYECTBA B OO0JACTH TEOPUU M MPAKTUUECKUX
NPUWIOKEHUN XUMHH, MOMOTalOT BBITYCKHUKY OPHUEHTUPOBATHCS B OOIIECTBEHHO U
JUYHOCTHO 3HAYUMBIX MpoOJIeMax, CBA3aHHBIX C XHUMHEH, KPUTUUECKH OCMBICIMBATH
uH(bOPMAIIUIO U TPUMEHSTH €€ JJIsl MOMOJIHEHUS 3HAHUU, PEIlIeHUs] UHTEUIEKTYalbHbIX U
AKCIIEPUMEHTAJILHBIX HCCIEIOBAaTEIbCKUX 3aady. B 1enoMm coxaepxkaHue y4eOHOro
npeaMera «XuUMHUsS» JaHHOTO YPOBHSI M3YYEHHUS OPUEHTHUPOBAHO HAa (POPMHUpOBAHHUE Y
00y4Jaronuxcsi MUPOBO33PEHUYECKOM OCHOBBI JJI MOHUMaHUs GUI0CO(CKUX HIIeH, TaKUX
KaK:  MaTepualibHOE€  E€QUHCTBO  HEOPraHMYECKOr0 W  OPraHhyYecKoro  MHpa,
0OyCJIOBIGHHOCTh CBOMCTB BEIIECTB HMX COCTaBOM H CTPOCHHUEM, IT03HABAEMOCTH
MPUPOJIHBIX SIBIICHUM MyTEM IKCIEPUMEHTA U PEIICHUS MPOTUBOPEUYUN MEKY HOBBIMU
dakTaMu ¥ TEOPETUYECKUMH TPEANOCHUIKAMHU, OCO3HAHUE POJU XUMHUU B PEIICHUU
AKOJIOTMYECKUX MpoO0JeM, a Takxke MNpoljeM COEpeXeHUsi HIHEPreTUUYECKUX PECYpPCOB,
CBIPbsI, CO3/JaHMS HOBBIX TEXHOJIOTUN U MaTepUAJIOB.



B nnane pemienus 3aad BOCHHUTAHUS, PAa3BUTUS U COIMAIM3ALMU O0YyYaIOUXCS
IPUHATHIE TPOTPAMMOM MO0 XMMHUHU MOJAXOJIbI K ONPEAECICHUIO COAEPKaHUS U MTOCTPOCHUS
npeaMera MpeayCMaTpuBalOT (OPMUPOBAHUE YHHUBEPCATBHBIX YYEOHBIX JEHCTBHUIA,
UMEIOMKX 0a30BO€ 3HAYCHHUE ISl PA3UYHBIX BHUJIOB JICSITEIILHOCTH: PEUICHUS MPOOieM,
MOWCKa, aHaMu3a U 00paboTku mHMOpPMAIUU, HEOOXOMUMBIX MJisi MPUOOPETEHUST OIBITA
MIPAKTUYECKOM M HCCIEA0BATENBCKON NIESITEIbHOCTH, 3aHMMAIONIEW BAXKHOE MECTO B
MO3HAHUU XUMUHU.

B npakTtuke npernojiaBaHusl XMMHH KaK Ha YPOBHE OCHOBHOT'O 00IIero 00pa3oBaHus,
TaKk U Ha YPOBHE CpPEIHEro oOHIero oOpa3oBaHUs, MPU ONPEIEIECHUU COAEPKATEIbHOU
XapaKTePUCTUKU LIeJIeH U3yYeHUs MpeIMeTa HalpaBjIeHUEeM MEPBOCTEIIEHHON 3HAYUMOCTH
TPAAUIIMOHHO TMpu3HAETCS (OPMUPOBAHHE OCHOB XUMHUYECKOM HayKu Kak oO0JacTu
COBPEMEHHOT'0 €CTECTBO3HAHUS, MPAKTUUYECKON NEATEIbHOCTH YEJIOBEKa M KaK OJHOIO U3
KOMITIOHEHTOB MHUPOBOM KyIbTyphl. C METOIUYECKON TOUKH 3pEHUS TaKkoOW MOAXOA K
OTIpEeICTICHUIO 1eJIei U3yUYeHUsI PeMETa SIBIISIETCS BIIOJIHE ONPAB/IaHHbIM.

CornacHo JaHHOM TOYKE 3pEHHUS TJIABHBIMHU LIEJISIMU HU3YyYEHUS MpeIMeTa «XUMHs» Ha
6a3oBom ypoBHe (10 —11 ki1.) sBISIIOTCS:

dbopMupoBaHHE CHCTEMBl XHMHUYSCKMX 3HAHUM KaK BaKHEWIEH COCTaBJISIOIICH
€CTECTBEHHO-HAYYHOW KapTUHBI MUPa, B OCHOBE KOTOPOM JIEKAT KIIIOUEBBIC IMOHSTHS,
dbyHIaMEHTAIbHBIE 3aKOHBI M TEOPUU XWUMHUHU, OCBOCHUE s3bIKAa HAyKW, YCBOCHUE U
NOHUMAHHE CYIIHOCTH JIOCTYIHBIX OOOOIIEHUN MHUPOBO33PEHUYECKOIO XapakTepa,
03HAKOMJICHUE C UCTOPUEH UX PA3BUTHS U CTAHOBJICHHUS;

dbopMupoBaHrUe U pa3BUTHE NPEACTABICHUM O HAYYHBIX METOJAaX MO3HAHUS BEIIECTB U
XUMUYECKUX PEAKIUM, HEOOXOIUMBIX ISl MPUOOPETEHUS YMEHHI OpPUEHTHPOBATHCS B
MHpE BEIIECTB U XMMUUYECKUX SIBICHUM, UMEIOIIUX MECTO B MPUPOJE, B MPAKTUUYCCKON U
MOBCEAHEBHOM JKU3HU;

pa3BUTHE YMEHHUM U CTIOCOOOB JIEATEILHOCTH, CBI3aHHBIX C HAOTIO/IEHUEM U 0ObSICHEHHEM
XUMHUYECKOTO DJKCIIEPUMEHTA, COONIOACHUEM TpaBWil 0€30MacHOTO OOpalleHust ¢
BEILIECTBAMU.

Hapsany c stum, conepxareinbHas XapaKTEpUCTHUKA LeJe W 3aad HU3ydeHUs
npeaMeTa B MpOrpaMMe IO XMMHUHM YTOYHEHA M CKOPPEKTHUPOBaHA B COOTBETCTBHM C
HOBBIMHM TIPUOPUTETAMHU B CHCTEME cpeaHero oOmiero oOpa3oBanusa. CeromHs B
NpenojaBaHUM XMMHM B OOJbIIEH CTENEHW OTHAETCS MPEANOYTEHUE MPAKTUYECKOU
KOMIIOHEHTE COJIep>KaHusi OOy4YEeHHUs, OPUEHTUPOBAHHOM HA MOATOTOBKY BBIMYCKHUKA
o011e00pa3oBaTeibHOM  OpraHu3alvy, BIAQACIONIEr0 HE  HAa0OpOM  3HAaHWHM, a
(GYHKIIMOHAIBHOM TPAaMOTHOCTBIO, TO €CTh CIOCOOAMH M YMEHUSMH aKTUBHOTO MOTYYCHHUS
3HAHUU U IPUMEHEHUS UX B PEabHOM KU3HU JJISI PEIICHUs TIPAKTUUECKUX 3a]1ay.

B cBsi3u ¢ 3TUM Tpu U3yYeHUM TpeaMeTa «XUMHUsS» JOMUHUPYIOIee 3HaYCHUE
IpUOOPETAIOT TaKKe LETU U 3a7a4l, Kak:
aganTainus  0oOydYaromuxcsi K  YCJIOBUSIM JIMHAMMYHO  Pa3BHUBAIOLIETOCS  MUpA,
dbopMHUpOBaHHE HHTEIUIEKTYyaJIbHO Pa3BUTONM JUYHOCTHU, FOTOBOM K CamMoOOOpa30oBaHUIO,
COTPYJHUYECTBY, CAMOCTOSITEJIbHOMY IPUHSITUIO T'PAMOTHBIX PEIIEHUM B KOHKPETHBIX
KU3HEHHBIX CUTYAIUSIX, CBA3aHHBIX C BEIIECTBAMU U UX IPUMEHECHHEM;
dbopMupoBaHre y OOYYarOMIMXCS KIIOUEBBIX HABBIKOB (KIFOUEBBIX KOMIIETCHIIH),
UMEIONIUX YHUBEPCAIIBHOE 3HAUYEHHUE [JIs PA3JIUYHBIX BUJIOB ACSTEIBHOCTU: PEIICHUS
npobiieM, MoKcKa, aHalmu3a U 00padOTKH HHPOPMAIH, HEOOXOAUMBIX JIJIsl TPUOOPETECHUS
OTBITA JEATENHOCTH, KOTOPAs 3aHUMAET BaXKHOE MECTO B MO3HAHUM XUMUHU, a TAKXKE NS
OIICHKM C TMO3UIMH HKOJIOTMYECKONW O€30MacHOCTH XapakTepa BIIUSHUS BEIIECTB U
XUMUYECKHUX MPOLIECCOB HA OPraHM3M YeJIOBEKA U MPUPOAHYIO CpPEAY;



pa3BUTHE MO3HABATEIbHBIX UHTEPECOB, MHTEIEKTYAIbHBIX U TBOPYECKUX CIIOCOOHOCTEHN
00y4Jaronuxcsi: CrocCOOHOCTH CaMOCTOSITENIbHO MPUOOpPETaTh HOBBIC 3HAHUSA MO XMMHUH B
COOTBETCTBUM C  JKM3HEHHBIMH  IOTPEOHOCTSIMU, HCIOJIB30BAaTh  COBPEMEHHBIC
nH(OPMAITMOHHBIE TEXHOJIOTHHU JIJISl TIOMCKA W aHajdu3a yuyeOHOW M HAyYHO-TIOMYJISIPHOU
uHGOPMAITIN XUMHYECKOTO COJIEPIKAHMUS;

dbopMHupoOBaHUE U PA3BUTHE Yy OOYJAIOIINXCS ACCOMMMATUBHOTO M JIOTUYECKOTO MBITIUICHUS,
HAOJTFOTaTETbHOCTH, COOPAHHOCTH, aKKYpPaTHOCTH, KOTOPBIE OCOOCHHO HEOOXOIWUMBI, B
YaCTHOCTH, TIPH TUIAHUPOBAHUHU U TIPOBEICHUHA XUMUIECKOTO IKCIICPUMECHTA;

BOCIIUTaHUE y oOOydJaromuxcs yOeKIEHHOCTH B TyMaHUCTHYECKOW HAIPAaBICHHOCTH
XUMUM, €€ BaXHOM POJM B PEIICHHH TJOOATBbHBIX MPOOJEM PalUuOHAIBHOIO
IPUPOAOIIONB30BAHNS, TOMOJHCHUS  DJHEPreTUYECKHX PECypcoB M COXpaHEHUS
IPUPOAHOTO PAaBHOBECHS, OCO3HAHUS HEOOXOJUMOCTH OEPEKHOT0 OTHOUIEHUSI K MPUPOJIE
U CBOEMY 3/I0POBBIO, a TaAKXKe MPUOOPETEHUS OIbITa UCIIOJIb30BAHUS MOTYYEHHBIX 3HAHUN
JUISL TIPUHSATHS TPAMOTHBIX PEIICHUA B CHUTYalMsX, CBSA3aHHBIX C XUMUYECKUMH
SIBJICHUSIMH.

B ydeOHOM mmane cpemHero oOmiero oOpa3oBaHUsSI MpeaMeT «XuUMus» 0a30BOTro
YPOBHSI BXOJUT B COCTaB MpeaMEeTHOM 00nacTu « EcTecTBeHHO-HayUYHBIE TPEIMETH.
OO6miee 4nciio YacoB, OTBEAEHHBIX JJISI M3yYCHHUS] XMMUHU, Ha 0a30BOM ypOBHE CPEIHETrO
oOmrero oopazoBanus, coctaBisieT 136 gacos: B 10 kmacce — 68 acoB (2 yaca B HEZCIIO),
B 11 kiacce — 68 yacoB (2 yaca B HEJICIIO).



COJEPXAHME OBYUYEHUA
11 KIIACC

OBLIAA U HEOPTAHUYECKASA XUMUA

Teopernuyeckue 0CHOBbI XUMMHU

XVUMUYECKUN 3IeMEHT. ATOM. Sapo aTtoma, M30TOMBL. DJIEKTPOHHAs 00OJIOYKA.

DHEpreTU4ecKue YpOBHHU, IOAYPOBHU. ATOMHBIE OpOMTaNIH, S-, p-, d- DSIEMEHTHI.
Oco0eHHOCTH paclpeiesieHHs] 3JIEKTPOHOB MO0 OpOUTAISIM B aTOMAaxX 3JIEMEHTOB MEPBBIX
YEeTBIPEX MEPUOAOB. DIIEKTPOHHASI KOH(PUTYypaLIKsi aTOMOB.
Ilepuonnueckuyt 3akoH u Ilepuonuyeckas cucrema xumMuueckux ssemeHtos /I, M.
MenpneneeBa. CBsi3b NEPUOAMYECKOTO 3aKOHA W llepmoandeckoi cHUCTEMBbl XHUMHYECKHUX
anmementoB JI. WM. MengeneeBa ¢ COBPEMEHHOM TEOPHUEHM CTPOCHUS aTOMOB.
3aKOHOMEpPHOCTH HM3MEHEHUS CBOWCTB XUMHUYECKHUX DJIEMEHTOB U 00pa3yeMbIX HMU
IOPOCTBIX M CIOKHBIX BELIECTB IO IPYNIAM M NepHofaM. 3HAYEHUE IEPUOIUYECKOIrO
3aKOHA B Pa3BUTUU HAYKHU.

CrpoeHue BemiecTBa. XUMHUUYECKasi CBSI3b. BUIbI XUMHUUYECKOM CBSI3U (KOBaJIEHTHAS
HEeMoJsipHAass W TOJspHas, HWOHHAs, MeTajuindeckas). MexaHusmbl 00pa3oBaHUS
KOBaJICHTHOW XWMHYECKOW CBsi3u (OOMEHHBIM W JOHOPHO-AKIENTOPHEIN). BomopomHas
CBs3b. BaneHTHOCTB. DneKTpoOoTpUIATENbHOCTh. CTeneHb OKUCIeHusA. VIOHbBI: KaTMOHBI 1
AHVOHBI.

BemecTtBa MOJEKYISPHOTO M HEMOJIEKYJSIPHOIO CTPOEHUA. 3aKOH IIOCTOSHCTBA
COCTaBa BEIECTBA. THIBI KPUCTAUINYECKUX PEMIETOK. 3aBUCUMOCTh CBOMCTBA BEIIECTB OT
TUIA KPUCTATUIMYECKOUN PEIIETKHU.

[TonsTue o nucnepcHsbIX cucremax. MICTUHHBIE U KOJUIOUWIHBIE pacTBOpPbL. MaccoBast 10
BEILIECTBA B PACTBODE.

Knaccudukanusa neopranudeckux coenuHeHuil. HoMeHkmatypa HeOpraHUYECKUX
BeILECTB. ['eHeTHYECKas CBSA3b HEOPraHUYECKUX BEILECTB, IPUHAIIEKAUX K PA3JINYHBIM
KJIaccam.

Xumnueckas peaknus. Kinaccupukarms XUMUYECKUX PEakluii B HEOPTaHUYECKON U
OpraHMYeCKOM XUMHH. 3aKOH COXPAHEHHs MAacChl BEIIECTB, 3aKOH COXPAaHEHUS U
IIPEBPALEHUS SJHEPTUHN TP XUMAYECKUX PEAKLIUAX.

CKopoCTh peakuuu, €€ 3aBHCHUMOCTb OT PA3NIU4YHbIX (PakTopoB. OOpaTHUMBbIE pEAKIIMH.
Xumudeckoe paBHOBecue. PAKTOPBI, BIUSIOIMIME HA COCTOSTHUE XUMHUYECKOTO PABHOBECHSL.
[Tpunnun Jle [larense.

Onextponuruyeckas auccouuanus. CunbHble M ciabble 3nekTposnutbl. Cpena
BOJHBIX PACTBOPOB BEIIECTB: KUCHAsA, HEUTpaIbHas, IIETOYHAS.
OKUCANTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIIUU.

OKCIIEpUMEHTAJIbHBIE ~ METOJIbl HM3Yy4YEHUSI BEIIECTB W UX [PEBPALLICHUIL:
nemoHcTpauus Tabnun «llepuonuueckas cuctema xumudeckux osnemeHtoB J[. U.
MenneneeBay, U3y4eHHe MOJIENed KpUCTAIIMYECKUX PELIETOK, HAOMI0IEHUE U ONHUCAaHNE
J€MOHCTPALIMOHHBIX M JIa0OpaTOPHBIX OIBITOB (pa3jiokKEeHHE IEepPOKCHAa BOAOPOJa B
IPUCYTCTBUM KAaTaJIM3aTOPA, OIPEAEICHUE CpEenbl PAacTBOPOB BEIIECTB € IMOMOILIBIO
YHHUBEPCAIbHOTO WHAMKATOPa, PEaKIMd HOHHOTO OOMEHa), MPOBEACHHUE NMPAKTHUECKOH
paboTh! «BnusiHuE pa3auuHbIX (PAKTOPOB HA CKOPOCTh XUMHUUECKON PEaKIIHI.

Pacuérnbie 3anaum.

Pacu€rel 10 ypaBHEHHSIM XMMHUYECKMX PEAKLUUW, B TOM YHCIEC TEPMOXUMUUYECKHUE

pacy€Thl, pacu€Thl C UCITOIB30BAHUEM MTOHATHS «MACCOBas T0JIS1 BEILIECTBAY.



Heoprannyeckasi xummus

Hemeranner. Ilomoxxenune HemertaimoB B llepuoauueckor CUCTEME XUMHYECKHX
sanemenToB J[. . MenneneeBa u 0COOEHHOCTH CTpOEHUsI aTOMOB. DU3NYECKHUE CBOWMCTBA
HEMETAIIOB. AJLTOTPONHS HEMETa/UIoB (Ha MpuUMepe KHCIoponaa, cepbl, ¢ocdhopa u
yriiepoaa).

XUMUYECKHE CBOMCTBA Ba)XHEUIIMX HEMETAJUIOB (TajJOreHoOB, CEphl, a30Ta,
docdopa, yrimepoma U KpeMHHS) M UX COCIWHEHUU (OKCHIIOB, KHCIOPOICOIEPIKAIINX
KHUCIIOT, BOJOPOAHBIX COCIMHEHH ).

[IprMeHeHNE BAXKHENIIIMX HEMETAJUIOB U UX COCTNHEHUM.

Meramisl.  Ilonoxenue MeraiuioB B Ilepuoandeckoil cHUCTEME XUMHUYECKHUX
anemeHnToB J[. V1. MenneneeBa. OCOOEHHOCTH CTPOCHHS 3JIEKTPOHHBIX 000J0UYEK aTOMOB
metauioB.  OOmme — gusuueckue  cBoiicTBa  MeTayuioB.  CIlaBel  METAJLIOB.
DJIEKTPOXUMHUYECKUH Pl HAMPSIKEHUI METAJLIIOB.

XHUMHUYECKHE CBOWCTBA BOXXKHEHIITUX METAJIOB (HATPUM, KaJlui, KaJblMi, MarHuu,
AJTIOMUHMH, ITUHK, XPOM, JKE€JI€30, ME/Ib) U UX COCTUHEHUM.

OO6mume crocoOb! MoMy4YeHHs] METAIIOB. [I[puMeHeHre METaIITIOB B OBITY M TEXHUKE.

DKCNEpUMEHTaIbHbIC METOJIbI U3Yy4YEHHUsI BEIIECCTB M MX IPEBpAIlCHUN: HM3y4YeHHE
KOJIJICKIIUHM «MeTaJlJIbl U CIIaBbl», 00pa3l0B HEMETAJIJIOB, PEIICHNE IKCIEPUMEHTATbHBIX
3amay, HAONIOJCHWE W OINHCAHWE JIEMOHCTPAIMOHHBIX U JaOOpPaTOPHBIX OIBITOB
(B3aMO/ICIICTBUE TUJIPOKCHIA AJIIOMUHHUS C pacTBOpaMU KHUCJIOT H  IIEJIOYEH,
KaueCTBEHHbIC PEAKIIMU Ha KATHOHBI METAJIJIOB).

Pacuérnbie 3amaun.

Pacuétel Macchl BeliecTBa WM OOBEMA Ta30B IO M3BECTHOMY KOJIHMYECTBY
BEILIECTBA, Macce WIU 00BEMY OJHOTO U3 YYACTBYIOIIMX B PEAKIIMU BEILECTB, PACUEThHI
Macchl (00b€Ma, KOMMYECTBA BEIIECTBA) IMPOJYKTOB PEAKIIUM, €CJIU OJHO M3 BEIIECTB
MMEET MPUMECH.

XuMus 4 )KU3Hb

Ponp xumum B o0O0eClEUEHMHM JKOJOTHYECKON, DSHEPreTHYEeCKOW W THUIIEBOM
0€30I1aCHOCTH, Pa3BUTUH MEAUIIMHBL. [IoHATHE 0 HAyYHBIX METOAaX MO3HAHUS BEIIESCTB U
XUMHUYECKUX PEAKIIUH.

[IpencraBnennst 00 OOMMX HAYYHBIX NPHHIMIAX MPOMBINIJICHHOTO MOJIYYCHUS
BAKHEHMIIINX BEIIECTB.

UenoBek B MUPE BEUIECTB U MATEPHUATIOB: BAKHEUIINE CTPOUTEIIBHBIE MaTEPUAIIbI,
KOHCTPYKIIMOHHBIE MATEPHUAJIbI, KPACKH, CTEKIIO, KEPAMHKA, MATEPUAIIBI JJIS1 SJIEKTPOHUKH,
HaHOMaTepHUaJibl, OpraHUYECKUE U MUHEPAJIbHbIC YA0OpEHUS.

XuMHsT W 3J0pOBbE YEJIOBEKA: TMpaBUJIA UCIOJb30BAHUSA JIEKAPCTBEHHBIX
npenapaToB, IpaBujia OE30MAaCHOTO0 MCIOJIB30BaHUS TpenapaToB OBITOBOM XHUMHH B
MTOBCEHEBHOM KU3HHU.

MexnpeaMeTHbIE CBSI3H.

Peanuzanust MeXnpeaMETHBIX CBS3ed NMPU M3YYCHUW OOIIeH M HEeOpraHUYeCKOn
xumuu B 11 Kiacce OCyIECTBISIETCS Yepe3 HCIOIb30BaHHWE KaK OOIIMX €CTECTBEHHO-
HAYYHBIX TOHATHUWA, TAaK W TOHATUH, SBJSAIOMIMXCA CUCTEMHBIMU JJI OTIEJIbHBIX
IIPEIMETOB €CTECTBEHHO-HAYYHOI'O [IUKJIA.

OO0mme ecTeCTBeHHO-HAYYHbBIC TTOHATHUS: HAyYHBIN (DAaKT, TUIIOTE3a, 3aKOH, TEOPHS,
aHanW3, CUHTE3, KiIaccupuKanus, TMEePUOJANIHOCTh, HAOIIOJCHUE, OSKCICPUMEHT,
MOJIETTUPOBAHUE, U3MEPEHUE, SBJICHUE.

®du3uKa: Marepusi, SHEpPrus, Macca, aToMm, 3JIEKTPOH, MPOTOH, HEWUTPOH, HWOH,
U30TOIl, PaIMOAKTUBHOCTb, MOJIEKYJIa, SHEPTreTUUECKUN YPOBEHb, BEIIECTBO, TEJIO, 00BEM,



arperaTHO€ COCTOSIHME BeIIeCTBa, (U3MUECKUE BEIMYMHBI W EAUHUIBI UX U3MEpPEHUS,
CKOPOCTb.

buonorus: kieTka, opranusM, sKocucTeMa, ouocdepa, MakKpo- 1 MUKPOIJIEMEHTHI,
BUTAMUHBI, 0OOMEH BEIIIECTB B OPTaHU3ME.

['eorpadusi: MuHEpanbl, TOpPHBIC TMOPOJBI, IMOJIE3HBIE WMCKOMAeMbIe, TOILIMBO,
PECYPCHL.

TexHosorusl: XMMHYECKass MPOMBIIUIEHHOCTh, METAJLTyprusi, MNPOU3BOICTBO
CTPOUTENIBHBIX  MaTE€pUalioB,  CEIbCKOXO3SIMICTBEHHOE  MPOU3BOJCTBO,  MHUIIECBAs
MPOMBIILJIEHHOCTb, (dhapmarieBTUYECKAS MPOMBIIIJIEHHOCTb, MIPOU3BOJICTBO
KOCMETHUYECKUX  MpEernaparoB,  MPOU3BOJACTBO  KOHCTPYKIMOHHBIX  MaTepHasoB,
AJIEKTPOHHAS MPOMBIITUICHHOCTh, HAHOTEXHOJIOTHH.



INTAHUPYEMBIE PE3VIJIBTATBI OCBOEHUA IIPOI'PAMMBI 110 XMMHWHMU HA
BA30BOM YPOBHE CPE/IJHEI'O OBIIEI'O OBPA3OBAHINA

JIMYHOCTHBIE PE3YJIBTATBI

dI'OC COO ycraHaBiaMBaeT TPEOOBAHMS K pE3yJIbTaTaM OCBOEHUS 00YYarOIUMHUCS
IporpaMMm  CpemHero oOmero oOpa3oBaHus (JTUYHOCTHBIM, METANPEIMETHBIM U
npeaMeTHbIM).  HaydHo-Meroanueckoil OCHOBOWM i pa3pabOTKH  IUIAHHPYEMBIX
pEe3yAbTaTOB OCBOEHHMSI MPOrpaMM CpPEIHEro oO0Iero oOpa3oBaHUs SIBISETCS CHUCTEMHO-
JEeSATENbHOCTHBIN MOXO/I.

B cooTBeTCTBUU C CUCTEMHO-IEITEILHOCTHBIM MOJX0JI0OM B CTPYKTYPE JINYHOCTHBIX
pe3yabTaTOB OCBOCHHUS MpeaMeTa «XUMHUs» Ha YPOBHE CPEJIHEro oOuero oopa3oBaHUs
BBIJICJIEHBI CJIEIYIOIINE COCTABIISIOIINE:

OCO3HaHUE OO0YYAIOIIMMHUCS POCCUMCKON TPpa’KJaHCKOW HACHTUYHOCTH — TFOTOBHOCTH K
CaMOPa3BUTHIO, CAMOCTOSITEIBHOCTH U CAMOOIIPE/IEIICHHIO;

HaJINYMe MOTUBALUHU K O0yUEHHUIO;

IIeJICHAIIPABJIIEHHOE Pa3BUTHE BHYTPEHHUX YOEKICHHM JTUUYHOCTH HAa OCHOBE KIIHOYEBBIX
IIEHHOCTEHW M UCTOPUYECKUX TPAAUIINil 6a30BOM HAYKH XUMUU;

TOTOBHOCTh M CHOCOOHOCTh OOYYaroIIMXCs PYKOBOJCTBOBATHCS B CBOEU NIEATEIHHOCTHU
LHEHHOCTHO-CMBICIIOBBIMU YCTaHOBKAaMHM, MPUCYIIUMH LIEIOCTHOW CHUCTEME XHMHUYECKOIO
o0pa3oBaHuUs;

HaJIMYM€ NPABOCO3HAHMUS 3KOJOTMYECKOW KyJIbTYpPhl M CHOCOOHOCTH CTaBUTh LEIH U
CTPOUTH KU3HEHHbIE TIIaHBbI.

JIn4HOCTHBIE pE3yJIbTaThl OCBOCHMS MpeIMeTa « XUMHUSD» JOCTUTAIOTCS B €IUHCTBE
y4eOHOM W BOCIHUTATEIbHOM JAESITENIbBHOCTU B COOTBETCTBHM C T'YMaHUCTUYECKHMH,
COLMOKYJIbTYPHBIMH, TyXOBHO-HPABCTBEHHBIMHU ILIEHHOCTSIMH WU HJI€alaMH POCCUHCKOTO
IPaXKJAHCKOTO 00IIeCTBa, MPUHATHIMU B OOIIECTBE HOPMaMM U TpaBUJIaMU TOBEICHHUS,
CHOCOOCTBYIOIIMMH  IPOLIECCAaM  CAMOIIO3HAHMS, CaMOPA3BUTHSI W HPABCTBEHHOTO
CTaHOBJICHUS INYHOCTU 00YYaIOLTUXCS.

JInuHOCTHBIE ~ pe3yJbTaTbl  OCBOEGHHS  NpeaMera  «XUMHUS»  OTpPaXKaroT
cOpPMUPOBAHHOCTh  OMbITA  IO3HABATEIBHOW M  MPAKTUYECKOHW  JI€ATEIbHOCTH
oOy4Jaronuxcs o peajn3aluy IPUHITHIX B O0IECTBE HEHHOCTEMN, B TOM YUCJIE B YACTU:

1) rpamaaHCKOro BOCIUTAHUSA:

OCO3HaHMUs 00YYaIOIMMHUCS CBOMX KOHCTUTYLIMOHHBIX IIPaB U 00S3aHHOCTEN, YBAKEHHUS K
3aKOHY U MPaBOMOPAIKY;

IPEICTAaBICHUS O COLMAJIBHBIX HOpPMax M MpaBWiIaX MEXKJIMYHOCTHBIX OTHOILIEHUW B
KOJJIEKTUBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOM JIESITEIbHOCTHU MPHU CO3AaHUM YUEOHBIX MPOEKTOB,
pelIeHNH Y4eOHBIX U MO3HaBATEIbHBIX 33]1a4, BHIMOTHEHUN XUMHUECKUX IKCIIEPUMEHTOB;
CIIOCOOHOCTH TOHUMAaTh U MPUHUMATh MOTHUBBI, HAMEPEHHUS, JIOTUKY U apTyYMEHTHI APYTHUX
IPU aHAJIM3€ PA3IMYHbIX BUJIOB YUYEOHOH €ATEIbHOCTH;

2) NaTPUOTUYECKOT0 BOCTIUTAHMS:

LEHHOCTHOIO OTHOIIEHHMS K HCTOPHUYECKOMY W HAay4YHOMY HACJEIHI0 OTEYECTBEHHOMU
XUMUH;

YBOXEHUSA K IMPOLIECCY TBOPYECTBA B OOJIACTH TEOPUHM W MPAKTHUYECKOTO MPUMEHEHUS
XUMHUHU, OCO3HAHMS TOrO, YTO JIOCTM)KEHHS HAyKH €CThb pe3yJIbTaT JUIMTEJbHbIX
HAOJIIOICHUM, KPOIIOTJIMBBIX AKCIIEPUMEHTAJIbHBIX [MOMCKOB, MOCTOSIHHOTO TPyAa YYEHBIX
U TIPaKTUKOB;



UHTEpECca W II03HABATEIbHBIX MOTHBOB B IMOJIYYEHHMM M TMOCIEIYIOIIEM aHAJIN3e
uH(GOPMAIH O TIEPEAOBBIX TOCTUKEHUSIX COBPEMEHHON OT€UECTBEHHON XHUMUH;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

HPABCTBEHHOI'O CO3HAHUs, STUYECKOT0 IOBEACHMUS;

CHOCOOHOCTH OLIEHMBAaTh CHUTYallMHM, CBA3aHHBIE C XWMHYECKHUMH SBICHHUSIMH, U
OPUHUMATh OCO3HAHHBIE PEIICHHS, OPUEHTHPYSICh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U
LEHHOCTH;

TOTOBHOCTH OLICHMBAaTh CBOE IMOBEJCHHE W IOCTYNKM CBOMX TOBapHUIIEH C MO3HUILIMMA
HPABCTBEHHBIX U MPABOBBIX HOPM M OCO3HAHUE MOCJEICTBUI 3TUX MOCTYIKOB;

4) dpopmMupoBaHHS KYJbTYPHI 310POBbS:

NOHUMAaHUSl LEHHOCTEH 310pOBOro M 0O€30MacHOro ooOpasza >KU3HU, HEO0OXOJAMMOCTHU
OTBETCTBEHHOT'O OTHOUIEHUS! K COOCTBEHHOMY (PU3NYECKOMY U MICUXUYECKOMY 370POBBIO;
coOmro/ieHuss mpaBuil 0e30MacHOro OOpalleHusi C BEHleCTBaMU B OBITY, MOBCEIHEBHOU
KU3HU U B TPYJOBOU JI€ATENBHOCTH;

NOHUMAaHUSl 1EHHOCTH TPaBWJI WHIWBUIYAIbHOTO M KOJJIEKTUBHOTO 0€30MacHOI0
NOBEACHUS B CUTYALMX, YTPOKAOIIMX 310POBbIO U )KU3HU JTIOIEH;

OCO3HAHUsS TOCIEACTBUM M HENPHUATHS BPEIHBIX NPUBBIYEK (YMOTPEOJIEHUS aNKOTOJI,
HApKOTUKOB, KYpEHUs);

5) Tpy10BOr0 BOCIMTAHMS:

KOMMYHHUKATHBHOW KOMIIETEHTHOCTH B y4eOHO-HCCIIEOBATENBCKON JESITEIbHOCTH,
OOILIECTBEHHO MOJIE3HOW, TBOPUECKOW U APYTUX BUAX ACSITEIBHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTH€ B PEIICHUH NPAKTUYECKUX 3a/ady COLHUAIbHOU
HAIPaBJIEHHOCTHU (B paMKax CBOEro KJlacca, IIKOJIbI);

UHTEpeca K MPAKTUYECKOMY H3Y4YEHUIO Mpodeccuil pa3iuyHOro poja, B TOM 4YHCIIEe Ha
OCHOBE ITPUMEHEHUS MTPEAMETHBIX 3HAHUH 110 XUMUH;

YBaXKEHHUS K TPYLY, JHOIAM TpyAa U pe3ybTaTaM TPYAOBOU IEATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MHIMUBHAYaJIbHOM TpaeKkToOpuu 0Opa30BaHMS,
Oynymeil mnpodeccun W pealn3alud COOCTBEHHBIX >KM3HEHHBIX IUIAHOB C Y4ETOM
JUYHOCTHBIX HHTEPECOB, CIIOCOOHOCTEN K XUMUH, UHTEPECOB U MOTPEOHOCTEH 0011eCTBa;
6) 3K0J10rM4eCcKOro BOCIIUTAHMSA:

HKOJIOTMYECKHU 11eJIeCO00Pa3HOr0 OTHOLIECHUS K MPUPOJAE, KaK UCTOYHUKY CYIIECTBOBAHUS
’KU3HHU Ha 3eMiie;

NOHUMAaHUS TJI00AJBHOIO XapakTepa 3KOJIOTMYECKUX MPoOJIeM, BIUSHUS 3KOHOMHUYECKHUX
MIPOLECCOB HA COCTOSIHUE NMPUPOTHON U COLIMATIBHOW CPEIbI;

OCO3HaHUSI HEOOXOJMMOCTH MCIOJIb30BAHMS JOCTHXKEHUM XUMUU JIs PEIICHUs BOIIPOCOB
pPalMOHAIIBHOTO MPUPOIOTIOIB30BAHMUS;

AKTUBHOTO HEMPUATUS JCUCTBUM, MPUHOCAIIMX BpEA OKPYKAIOIIEH MPUPOIHON cpene,
YMEHUS IIPOTHO3UPOBATh HEeOJIaronpusTHHIC DKOJIOTHYECKHUE NOCJIEACTBUSA
NpEANPUHUMAEMBIX JEHCTBUI U IPEAOTBPAILATH UX;

HaJU4usl Pa3BUTOTO SKOJOTHMYECKOTO MBILIUIEHUS, SKOJOTMYECKOM KYJIbTYphl, OIbITA
NEATENBHOCTH HKOJIOTMYECKON HANPABICHHOCTH, YMEHHUS PYKOBOJCTBOBAaTHCS HMH B
M03HABATENFHON, KOMMYHUKATUBHON W COITMAIIBHOW MPAKTUKE, CIIOCOOHOCTU U yMEHUS
aKTUBHO MPOTHUBOCTOSITH UJEOJIOTUU XeMO(poOuu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHUSA:

c(OPMUPOBAHHOCTH MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKU M OOIIECTBEHHOMN MPAKTUKU;

NOHUMaHUSl CHeU(PUKH XUMUU KaK HayKH, OCO3HaHUsi €€ pojiu B (OpMHPOBAHUU
pPalMOHAIIBHOIO HAYYHOTO MBIIUIEHUS, CO3[JaHUU LEJTOCTHOrO MPEACTaBIEHUs 00



OKpY>XalollleM MHUPE KaK O E€JUHCTBE NPUPOJBI U YEJIOBEKAa, B IMO3HAHUU IMPUPOIHBIX
3aKOHOMEPHOCTEH M pelieHrur Tpo0IeM COXpaHeHHs IPUPOJTHOTO PABHOBECHUS,
yOSKIEHHOCTH B 0COOOW 3HAYMMOCTH XMMHH JUIsi COBPEMEHHOW IMBWJIM3alUU: B €€
TYMAHUCTHYECKOW HAIMpaBICHHOCTH W BaXXHOM pOJM B CO3JaHUM HOBOW 0a3bl
MaTEepPUAIIbHONW KYJIbTYphI, PEIICHUH TJI00aJbHBIX MPOOJIEM YCTONYHBOTO pPa3BUTHUS
YeJI0BEYECTBA — CHIPHEBOM, SHEPTreTUUECKOM, MUIIEBOM U SKOJIOTMYECKON 0€30MacHOCTH, B
pPa3BUTUM MEJULHUHBI, OOECIEUCHUH YCIOBUM YCHEIIHOTO TpyJa U SKOJOTHYECKU
KOMQOPTHOM KU3HU KAXKJIOTO YJieHa 00IIeCTBa;

€CTEeCTBEHHO-HAYYHOW TIpaMOTHOCTH: TIOHMMAHUS CYIIHOCTH METOJOB IO3HAHMUS,
UCII0JIb3YEMBIX B €CTECTBEHHBIX HayKaxX, CIIOCOOHOCTH MCIOJIb30BATh MOJy4aeMbIe 3HAHUS
JUIs aHaiu3a U OOBSCHEHUS SIBJICHUM OKPYXAIOIIEro MUpa M MPOUCXOIAIIUX B HEM
U3MEHEHUM, yMEHUs JiejaTh 0OOCHOBAHHBIE 3aKJIIOYEHHUs Ha OCHOBE HAy4HbIX (DAKTOB U
MMEIOIIUXCS JAHHBIX C LIEJIbIO MTOTYYEHHS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSATEIHLHO UCIOJIb30BaTh XUMUYECKUE 3HAHUS ISl pelIeHUs pooieM
B PEAJIbHBIX JKU3HEHHBIX CUTYalUAX;

MHTEpeca K NO3HAHUIO U UCCIIE0BATENbCKOM AESITEIbHOCTH;

TOTOBHOCTH M CIOCOOHOCTH K HEMPEPHIBHOMY OOpa30BaHUI0 M CaMOOOPA30BaHMIO, K
AKTUBHOMY I[IOJYYE€HHIO HOBBIX 3HAHUW MO XUMHU B COOTBETCTBUHM C KU3HEHHBIMU
NOTPEeOHOCTSIMU;

WHTEpPECa K OCOOCHHOCTSM TpyAa B pa3auuHbIX cdepax mnpodeccnoHaTbHON
NEeATEeIbHOCTH.

METAHNPEAMETHBIE PE3YJIbTATHBI

MertanpeameTHble pe3ysbTaThl OCBOEHHS Y4YEOHOro npeamera «XUMHs») Ha YpOBHE
cpeaHero ob1ero 0opa3oBaHus BKIIOYAIOT:

3HayuMble JUIs1 (OPMUPOBAHMS MHPOBO33PEHUS OOYYAIOIIUXCS MEXIUCUUIUIMHAPHBIC
(MeXnpeIMeTHble) OOLIeHayYHbIE MOHSTHS, OTPAKAIOIIUE IEJIOCTHOCTh HAy4yHOU
KapTHHBI MUpa U CHELU(PHUKY METOJOB MO3HAHUS, UCIIOJIBb3YEMbIX B €CTECTBEHHBIX HAyKax
(MaTepusi, BEIIECTBO, PHEPIHs, SIBJICHHE, MPOLECC, CUCTeMa, Hay4YHbIH (DaKkT, MpUHIUI,
TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHsl, HCCIIeJJOBaHME, HAOIIOACHHE, H3MEPEHUE,
AKCHEPUMEHT U JIPYTHUE);

yHUBEpCalbHble  ydeOHble  JAeWcTBUS  (MO3HABaTelIbHbIE,  KOMMYHHUKATHUBHBIE,
peryisTuBHbIE), oOecrneunBaromye (HopMUpoBaHHE (YHKUIUOHAIBHOM T'PAaMOTHOCTH M
COLIMAJIBHOM KOMITETEHLIUH 00YYaIOIUXCS;

CIOCOOHOCTh ~ OOy4YarouIuxcsi  MCHOJIb30BaTh ~ OCBOEHHBIE  MEXIUCLIMIUIMHAPHBIE,
MHUPOBO33PEHUYECKUE 3HAHUS U YHUBEpCAIbHbIC YUEOHbIEC EUCTBHS B MO3HABATEIHHON U
COLIMAJIbHOW MTPAKTHUKE.

MertanpeameTHble pe3ysibTaThl OTPaKalOT OBJAJACHUE YHUBEPCAJIBHBIMH YyUE€OHBIMU
[I03HaBaTEJIbHBIMU, KOMMYHUKATUBHBIMU U PETYJISATUBHBIMU JIEHCTBUSMHU.

OgByageHne yHMBEPCAIbHBIMH Y4eOHBIMH O3HABATEIbHBIMHU ACHCTBUAMM:

1) 6a30Bble JIOrHYeCKHE TeHCTBHS:

CaMOCTOSITENIbHO (OPMYJIUPOBATh M aKTyallMu3UpOBaTh MPOOJIEMYy, BCECTOPOHHE €&
paccMaTpHuBaTh;

ONpENeNATh LEIN JACSITENBHOCTH, 3a/JaBas NapameTpbl W KPUTEPUU HX JOCTHKEHUS,
COOTHOCHUTB PE3YJIbTAThI IEITEILHOCTHU C MOCTABJIEHHBIMU LEISIMU;



UCIIOJb30BaTh IPU OCBOCHUM 3HAHUN NPUEMBI JIOTUYECKOTO MBIIIJIEHUS — BBIAEIATH
XapakTepHbIE NPU3HAKA TMOHATHI M YCTAHABIMBATh WX B3aUMOCBS3b, HCIOJb30BATh
COOTBETCTBYIOIINE MOHATHUSA JJIs1 OOBSICHEHUS OTACIbHBIX (PAKTOB U SIBIICHU;

BBIOMPATh OCHOBAHUS U KPUTEPHH JIJIS1 KJIACCU(DUKAIIUU BEIIECTB U XUMHUYECKUX PEAKIIHIA;
YCTaHABJIMBATh MPUUYNHHO-CJIEACTBEHHBIE CBSI3U MEXKAY U3y4aeMbIMU SIBIICHUSIMU,
CTPOUTH JIOTUYECKUE pacCyXJeHusi (MHIYKTUBHbBIE, JEAYyKTHUBHBIC, IO AaHAJOTHUH),
BBISIBJISITh  3aKOHOMEPHOCTA M MPOTUBOPEUYUST B  pacCMaTPUBAECMbIX  SIBICHUSX,
(GbOopMyIIHPOBATH BHIBOABI U 3aKIIIOUCHUS;

IPUMEHSITh B MPOIECCE MO3HAHUSI, UCTIOIB3YEMbIE€ B XUMUU CUMBOJUYECKHE (3HAKOBHIC)
MOJIeNI, TPeoOpPa30BbIBATh MOJIETbHbIE MPEICTABICHUS — XUMUYECKHM 3HAK (CUMBOIN)
3JIEMEHTa, XUMHUYecKas (Gopmysia, YpaBHEHHE XMUMHUYECKOW pPEaKIMU — MPU PEIICHUU
y4eOHBIX TO3HABATEIbHBIX M NMPAKTUYECKUX 3a/lay, MPUMEHSATh Ha3BaHHBIE MOJEIbHBIC
NPEACTABICHUS JUISl BBIABICHUS XapaKTEPHBIX MPHU3HAKOB M3Yy4Ya€MbIX BEIIECTB U
XUMHUYECKUX PEAKIIUMN.

2) 0a3oBbI€e MCCIeI0BaTEIbCKHE AeiiCTBUA:

BJIaJIETh OCHOBAMH METOJI0B HAYYHOI'O MO3HAHUS BEUIECTB U XUMHYECKUX PEAKIIHIl;
dbopMyMpoBaTh IMEIM U 3aJa4d  HUCCIEAOBAHUS, WCIOJIb30BaTh IIOCTABJICHHBIC U
CaMOCTOATENFHO CHOPMYIUPOBAHHBIE BOMPOCH B KAue€CTBE MHCTPYMEHTA TO3HAHUS U
OCHOBBI I (DOPMHUPOBAHUSI TUIIOTE3HI IO TMPOBEPKE MPABUIHBHOCTH BBICKA3BIBAEMBIX
CYXICHHUI;

BJIQJIETh HABBIKAMU CaMOCTOSITEJILHOTO IUIAHUPOBAHUS U TPOBEACHUS YUYEHUYECKUX
AKCIIEPUMEHTOB, COBEPIIEHCTBOBATH yMEHHsA HaOmoAaTh 3a XOJOM Ipollecca,
CaMOCTOATENIbHO MTPOTHO3UPOBATh €T0 Pe3yJbTat, POPMYIHPOBATH 0OOOIIEHUS U BHIBOBI
OTHOCUTEJIBHO JOCTOBEPHOCTH PE3YJIbTATOB HCCIEAOBAHMS, COCTABIATH OOOCHOBAHHBIN
OTUY€T O TIPOJICIAaHHOM paboTe;

npuoOpeTaTb ONBIT YUYEHUYECKOW HCCIEIOBATEIbCKON M IMPOEKTHOW JesTeIbHOCTH,
IPOSBJIATH CIOCOOHOCTh U TOTOBHOCTh K CAMOCTOSITEJIbHOMY TOUCKY METOJIOB pEelICHUs
NPaKTUYECKUX 33/1a4, TPUMEHEHUIO PA3JIMUYHbIX METOAO0B MTO3HAHMSI.

3) pa6ora ¢ ungopmanmeii:

OPUEHTHUPOBAThCA B PA3IUYHBIX HCTOYHUKAX WHGOpMAIMK (HAYyIHO-TIOMYJIIpHas
IUTEpaTypa XUMUYECKOTO COJIEpKaHUs, CIpaBOYHBIE MocobOus, pecypchl WHTEepHeTa),
aHATM3UPOBAaTh MH(DOPMAIIMIO PA3TUYHBIX BHUIOB W (HOPM MPEACTABICHUS, KPUTUICCKU
OLICHUBATh €€ JOCTOBEPHOCTh U HENPOTHBOPEUUBOCTH;

dbopMyIUpOBaTh 3aMpPOCHl W TMPUMEHSTH Pa3IUYHBIE METOJAbl MPU MOUCKE U OTOOpE
uH(opMau, HeoOXOAUMOM JJIsI BEITIOJIHEHUST YU€OHBIX 3a/1au ONPEACIEHHOTO TUTIA;
npuoOpeTaTh OMBIT UCIOIb30BaHUS WHPOPMAITMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUU U
Pa3JIMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOATENIbHO BBIOMPATh ONTUMAJIbHYIO (pOopMy mpencTaBieHuss UHPOpMaALUU (CXEMBI,
rpaduku, 1MarpaMmsl, TaOJIHIIbI, PUCYHKH U JIpYTHE);

UCIIOJIb30BaTh HAY4YHBIM $3bIK B KAuyeCTBE CpPEJICTBA MpU pabdoTe € XUMHUYECKOU
uH(boOpMaIeil: TPUMEHITh MEXIpPEIMETHbIe ((PU3NYecCKne U MaTeMaTUYEeCKUe) 3HAKU U
CUMBOJIBI, (HOPMYJIBI, a00pEBUATYPBI, HOMEHKIIATYPY;

UCIIOJIb30BaTh M MPEe0OPa30BIBATh 3HAKOBO-CUMBOJIMYECKUE CPEJICTBA HATIISAHOCTH.
OBJajieHne yHMBEPCAJTbHBIMM KOMMYHUKATHUBHBIMHU 1€ CTBUSAAMMN:

3aJ1aBaTh BOMPOCHI MO CYIIECTBY OOCY>KIaeMON TEMbl B XOJ€ AMUAajora W/WiIn AUCKYCCHUH,
BBICKA3bIBATh HJIEH, (POPMYJIHUPOBATH CBOM MPEIJIOKEHUS OTHOCUTEIHHO BBIMOJIHEHUS
MPEIJI0KEHHOW 3a/1a4U;



BBICTyIIaTh C IpE3EHTAaled pe3ybTaTOB MO3HABATEIbHOW NEATENbHOCTH, MOJYyYEHHBIX
CaMOCTOATENIBHO HJIM COBMECTHO CO CBEPCTHMKAMU IPU BBINOJHEHUHM XHUMHUYECKOIO
HKCIIEPUMEHTA, MPAKTUUYECKONH pabOThl 1O MCCIEOBAaHUIO CBOICTB M3y4aeMbIX BEILECTB,
peainzanuu yueOHoro MpoeKTa u (opMyIUpOBaTh BHIBOJABI MO PE3yJIbTaTaM MPOBEAEHHBIX
UCCIIEJIOBAaHUN MTyTEM COTJIACOBAHUS MO3UIIUHI B X0/1€ 00CYKI€HUSI U OOMEHAa MHEHUSMH.
Ogy1aieHHe YHMBEPCAJIbHBIMH PeryJssTHBHBIMH 1eHCTBUSMMU:

CaMOCTOSITENIBHO IIJIAHMPOBATh U OCYILECTBIATh CBOIO IIO3HABATENIBHYIO NEATEIbHOCTD,
ompenensas €€ LeaM M 3aJa4yd, KOHTPOJMPOBATb M IO Mepe HEOOXOAUMOCTH
KOPPEKTUPOBATh MPEAJIaraéMblil aNropuT™M JAEUCTBUU NpPU BBINOJHEHUH YYEOHBIX U
UCCIIeIOBATENbCKUX 3a]a4, BbIOMpaTh HaumbOoisiee 3P(EKTUBHBIN COCOO UX PEIICHUS C
y4€TOM MOJIYYEHHS] HOBBIX 3HAaHUW O BEIIECTBAX U XUMUYECKUX PEAKIUAX;

OCYIIECTBIISITh CAMOKOHTPOJb CBOEW JEATENIBHOCTM Ha OCHOBE CaMOaHalu3a |
CaMOOLICHKH.

HHPEAMETHBIE PE3YJIBTATBI
11 KITACC

[IpenMeTHble pe3ysbTaThl OCBOCHUSI Kypca «OOIlas ¥ HEOpPraHUYeCcKas XUMUSDH)
OTPAKAIOT:
c(hOpMUPOBAHHOCTh MPEACTABICHUM: O XUMHUYECKOM COCTaBIAIONIEH €CTECTBEHHO-
HAy4YHOM KapTHUHBI MUpPA, POJU XUMUU B MIO3HAHUM SIBICHUM MPUPOBI, B (OPMUPOBAHUU
MBIIIUICHUS U KYJIBTYPbI TUYHOCTH, €€ (QYHKIIMOHATLHON IPaMOTHOCTH, HEOOXOIUMOM ISt
pelIeHs] MPaKTUYECKUX 3a7a4 M IKOJOTMYECKH OOOCHOBAHHOI'O OTHOIIEHHUS K CBOEMY
3I0POBBIO U IPUPOJIHOM CPELE;
BJIQJICHUE CUCTEMON XHMHWYECKMX 3HaHMI, KOTOpas BKJIIOYAET: OCHOBOIOJIATAIOIINE
MOHATUS (XMMUYECKHM AJIEMEHT, aTOM, U30TO, S-, P-, d- AJIEKTPOHHBIE OPOUTAIM aTOMOB,
WOH, MOJIEKYyJia, MOJIb, MOJSIPHBIA O0O0BEM, BaJEHTHOCTH, O3JIEKTPOOTPHUIATEIHHOCT,
CTENEHb OKHUCJIEHUs, XUMUYECKass CBsI3b (KOBaJEHTHAs, HWOHHAas, METaJIMYecKas,
BOJIOPOJIHAsA), KpHUCTAJUIMYECKass pPEmETKAa, TUIBI XUMUYECKUX pEakiui, pacTBop,
3JIEKTPOJIUTBL,  HEAJEKTPOJIUTBL,  DJICKTPOIUTHYECKAS]  JUCCOLMALHUS, OKHCIUTENb,
BOCCTAHOBUTENb, CKOPOCTh XMMUUYECKON peaKlnH, XUMUYECKOE PABHOBECHUE); TEOPUU U
3aKOHBI (TEOpHUsl AJIEKTPOJIUTHUYECKON Juccouuanuu, nepuogudeckuii 3akon [[. W.
MenpeneeBa, 3aKOH COXPaHEHHSI MACChl BEIIECTB, 3aKOH COXPAHEHUS W MPEBPALLCHUS
SHEPruMu MPU XUMHYECKUX PEAKIUAX), 3aKOHOMEPHOCTH, CUMBOJIMYECKUN SI3bIK XUMUU,
MHUPOBO33PEHUYECKUE 3HAHUS, JICKAIIME B OCHOBE T[MOHUMAHUS MPUYUHHOCTH U
CUCTEMHOCTH XMUMHUYECKUX SIBIICHUHU, (DAKTOIIOrMUECKUE CBEJIEHUS O CBOMCTBAaX, COCTaBeE,
MOJIyYeHUH ¥ 0€301aCHOM MCIOJb30BAaHUM BaXKHEHIITMX HEOPTAHUUECKUX BEIIECTB B OBITY
Y IIPAKTHYECKOM JAEATEIbHOCTH YEJI0BEKA;
c(hOpPMHUPOBAHHOCTh YMEHUI BBISIBIISTH XapaKTepHbIC MPU3HAKU TOHITHH, YCTaHABIUBATDH
UX  B3aUMOCBSA3b, HCIOJIB30BaTh COOTBETCTBYIOIME MOHATHUS NPU  ONMCAHUU
HEOPraHUYECKUX BEIIECTB U UX MPEBPAICHUN;
c(hOpPMHUPOBAHHOCTh YMEHHI HCIOJIb30BaTh XUMUYECKYIO CHMBOJIHMKY JIJISI COCTABIICHUS
(dbopMyIT BEIIECTB M YPAaBHEHUN XMMHYECKUX PEAKIIMA, CHCTEMAaTUYECKYI0 HOMEHKIIATYPY
(IUPAC) u TpuBHaibHble Ha3BaHUS OTAECIbHBIX HEOPTraHUYECKUX BEIIECTB (YrapHbIi Tas,
YIJIEKHUCIIBIN Ta3, aMMHUAK, Talli€Hasl U3BECTh, HETallEéHasi U3BECTh, TIUTHEBAS COJIA, IUPUT U

JIpyTHE);



c(hOpMHUPOBAHHOCTh YMEHUH ONPEEIATh BaJICHTHOCTD U CTETIEHb OKUCICHUS] XUMUYECKHUX
AJIEMEHTOB B COEJAMHEHUAX PA3JIUYHOTO COCTABA, BUJ XMMHUUYECKON CBSI3M (KOBAJIEHTHAs,
WOHHAsA, METAJUIMYECKAs, BOJOPOIHAS) B COCIMHEHUSAX, TUI KPUCTAJUIMYECKON PEUIETKU
KOHKPETHOTO BEIleCTBa (aTOMHAs, MOJEKYJspHAas, WOHHAs, META/NIMYecKas), Xapakrep
cpedbl B BOJAHBIX PACTBOPaX HEOPTraHUYECKUX COCIMHEHU;

c(hOpMHPOBAHHOCTh YMEHUH YCTaHABIMBATH MPUHAJICKHOCTh HEOPTAHUYECKUX BEIECTB
[0 WX COCTaBy K OINpeAenEHHOMY KiacCy/Tpymre COSAMHEHUN (TPOCThIe BEIIECTBA —
METaJIIbl U HEMETAJUIbl, OKCHUJIbl, OCHOBAHUSI, KUCIOTHI, aM(POTEPHBIE TUPOKCHU/IBI, COJIN);
c(hOpMUPOBAHHOCTh YMEHHUM pacKpblBaTh CMBICH Mepuoauueckoro 3akona [J[. M.
MeHnneneeBa M JEMOHCTPUPOBATh €ro CHUCTEMATU3UPYIOUIYIO, OOBACHUTEIBHYIO U
MIPOTHOCTUYECKYIO (DYHKITUU;

c(OPMHUPOBAHHOCTh YMEHHMH  XapaKTepU30BaTh AJIEKTPOHHOE CTPOEHHUE AaTOMOB
XUMHYECKUX dJeMeHTOB 1-4 mnepuonoB Ilepmonnueckoil CUCTEMBI XHMHYECKHX
anemeHToB JI. 1. MenneneeBa, UCNONb3ysl MOHATUS «S-, P-, d-3JEKTPOHHBIE OPOUTAIINY,
«QHEPTeTHUYECKUE YPOBHU», OOBSICHATH 3aKOHOMEPHOCTH  W3MEHEHHUsS  CBOWCTB
XMMHUYECKUX 3JIEMEHTOB M MX COCAUMHEHMH 1O mepuojaM u rpynmnam llepmogmueckon
CHCTE€MBbI XUMHYECKUX dJieMeHTOB [l. 1. MeHaeneeBa;

c(hOPMHPOBAHHOCTh yMEHHUH XapaKTepu30BaTh (OMHUCHIBATH) OOIIME XUMHUYECKHE
CBOMCTBA HEOPTraHUYECKUX BEIIECTB Pa3IMYHBIX KJIACCOB, MOJTBEPKIATh CYIIECTBOBAHUE
TEHETUYECKON CBSI3M MEXKJYy HEOPraHWYECKMMHU BEIIECTBAMU C MOMOIIBIO YpaBHEHUU
COOTBETCTBYIOIINX XUMHUYECKUX PEAKIIHil;

c(hOpMUPOBAHHOCTh YMEHUS KJIACCU(MUIIMPOBATH XMUMHUYECKHE PEAKIUU IO Pa3IUYHbIM
npu3HaKaMm (YUCIy UM COCTaBy pearupyrolux BEHIECTB, TEIJIOBOMY 3(PdeKTy peakiuu,
U3MEHEHUIO CTETEHEH OKHUCJICHUS DJJIEMEHTOB, OOpPaTUMOCTH PpEAKIUU, YYaCTHUIO
KaTaJin3aTopa);

c(hOpMHUPOBAHHOCTh YMEHHUM COCTaBJIATh YPAaBHEHUS PEAKUUN PA3TUUHBIX TUIIOB, MOJTHBIC
U COKpalI¢HHbIe YpaBHEHHUS PeaKIuii HOHHOTO 0OMEHA, YYUTHIBAsl YCIOBHS, TIPU KOTOPBIX
3THU PEaKIMu UAYT JI0 KOHIIA;

c(OpPMHUPOBAHHOCTh yYMEHUN MPOBOJUTH PEAKIMU, MOATBEPKIAONINE KAaueCTBEHHBIN
COCTaB PA3JUYHBIX HEOPraHMYECKHUX BEIIECTB, PACMO3HABATh OIBITHBIM MYTEM HOHBI,
MPUCYTCTBYIOIIKME B BOJHBIX PACTBOPAX HEOPraHUUYECKUX BEILIECTB;

c(hOpPMHUPOBAHHOCTh YMEHHUI PACKPHIBATH CYIIHOCTH OKHCIUTEIHHO-BOCCTAHOBUTEIHHBIX
peakIMii MOCPEACTBOM COCTABIIEHUS AIEKTPOHHOIO OalaHCa 3TUX PEaKIil;
c(hOpMUPOBAHHOCTh YMEHHUUN OOBSCHITH 3aBUCUMOCTh CKOPOCTH XUMHUYECKON pEeakinu OT
pa3IMUHBIX (PAKTOPOB; XapaKTep CMEIIEHUS XUMUUYECKOTO PaBHOBECHS B 3aBUCUMOCTH OT
BHelHero Bo3naenctsus (npunuui Jle latense);

c(hOpMHUPOBAHHOCTh YMEHHMM XapaKTepH30BaTh XUMHUYECKHE IIPOIIECCHI, JexkKallue B
OCHOBE IPOMBIILICHHOIO TIOJY4YEHUS CEPHOM KHCIOThI, aMMHUaKa, a TaKke
c(hOpMHUPOBAHHOCThH MPEACTABICHUM 00 OOUIMX HAYYHBIX MPUHIMIAX U IKOJOTHUYECKHX
npo0iemMax XuMHUYECKOTO MTPOU3BOCTBRA;

c(OpPMHUPOBAHHOCTh YMEHUW TMPOBOJUTH BBIYUCICHHUS C UCIOJIb30BAHUEM MOHSATHUS
«MaccoBasi J0JIsl BEIIEeCTBA B PAacTBOPE», OOBEMHBIX OTHOIICHUH Tra30B MPU XUMHUUYECKHUX
peakImsIX, MacChl BEIIECTBA WM O00BEMA ra3oB IO MU3BECTHOMY KOJUYECTBY BEIIECTBA,
Macce Wik 00bEMY OJTHOTO M3 yYaCTBYIOIIUX B PEAKIIMU BEIIECTB, TEIJIOBOTO 3(ddekTa
peaKkIuyu Ha OCHOBE 3aKOHOB COXPaHEHHUS MacChl BEUIECTB, MPEBPAIICHUS U COXPaHEHUS
SHEPIuu;



c(OpPMUPOBAHHOCTh YMEHHUI COOJIIO/IaTh MpaBUia MOJb30BAHUS XUMHUYECKOU MOCY0N U
1abopaToOpHbIM O0OpYJOBaHUEM, a TaKXKe IMpaBuia OOpalleHus C BEHIeCTBAMU B
COOTBETCTBUH C HHCTPYKLUSAMH IO BBIITOJIHEHUIO J1a00paTOPHBIX XMMHUYECKUX OIBITOB;
c(OpPMUPOBAHHOCTh YMEHHUI IJAHUPOBAaTh M BBIIOJHATH XUMUYECKUN SKCIEPUMEHT
(pasnokeHue MEepoKCUa BOJIOPOAA B MPUCYTCTBHM KaTallM3aTopa, OMPEICNICHUE CPEJIb
pPacTBOPOB BEIIECTB C IOMOIIbIO YHUBEPCATBHOTO WHAMKATOPA, BIUSHUE Pa3IHMYHBIX
(akTOpOB Ha CKOPOCTh XMMHUYECKON pEaKIUU, PeaKIM HOHHOTO 0OMEHa, KaUYeCTBEHHBIC
peakiuu Ha cyibdaT-, KapOOHAT- M XJOPHUA-aHUOHBI, HA KaTHOH aMMOHHS, PEIICHHE
AKCIIEPUMEHTAIBHBIX 3a7ad 1o TeMaMm «Metamiey U «Hemeramnsr») B COOTBETCTBHH C
OpaBUJIaMU TEXHUKH O€30MaCHOCTH NpHU OOpalllEeHWH C BEIIECTBAMU M JIaOOpaTOPHBIM
000pyI0BaHUEM, IIPEJICTABIIATH PE3YAbTAThl XUMUYECKOTO IKCIIEPUMEHTA B (hopMe 3anucu
YPaBHEHUN COOTBETCTBYIOUIMX peakUMid M (HOpMYyJIHpPOBaTh BBIBOJbI HAa OCHOBE 3THUX
pE3yJIbTaTOB;

c(OPMUPOBAHHOCTh YMEHMM KPUTHUECKH aHAJIM3UPOBATh XUMHUYECKYIO HH(POpPMAIHUIO,
NOJy4YaeMyl0 U3 pa3HbIX MCTOYHHMKOB (CpeACTBa MaccOBOM KOMMYHMKauu, MHTepHEeT U
APYTHX);

c(OpPMUPOBAHHOCTh YMEHHHM COOJIOAAaTh MpaBHJIa 3KOJOTHYECKH LeJIeco00pa3Horo
NOBEJICHUSI B OBITY U TPYJIOBOW NEATEIHHOCTH B LEJSIX COXPAHEHHUS CBOETrO 3J0POBbS U
OKpY’Karollled MPUPOJHOM Cpebl, OCO3HaBaTh OMNACHOCTb BO3JCHCTBUS Ha >KHUBBIC
OpraHM3Mbl OIpene’aEHHBIX BellecTB, MOHMMAas cMmbica mokazatens [IJIK, moscusars Ha
npuMepax CHocoObl YMEHBIICHHS W TPEAOTBpAIlCHHsS MX BPEIHOTO BO3JCUCTBUS Ha
OpraHu3M YeJIOBEKa.



TEMATHYECKOE IINTAHUPOBAHUE

11 KITACC
KosmuyecTBo 4acos DJIEeKTPOHHbBIE
HaunmeHnoBanue
Ne (uugposbIe)
pa3aeiioB M TeM KonTtpoibHbIe IIpakTHYeckue
n/n Bcero o0pa3oBaTe/bHbIE
NPOrpamMMsl padoThI padoThl
pecypcsl
1 Crpoenue 1 3
BELIECTBA
5 XUMHUYECKUE 13 1 5
peakuuu
3 BenfeCTBa U UX 13 1 )
CBOMCTBA
4 XWUMUA U )KU3Hb 4 1
OBILEE
KOJIMYECTBO
YACOB I10 08 6 >
[NPOTPAMME




ITOYPOYHOE INTAHUPOBAHUE
11 KITACC

n/

Tema ypoka

KoaudecTBO 9acoB

Kont
poJib
Bcero HbI€
pado
ThbI

IIpakTHyec
KHe
padoThbI

Jdara
U3ydeHust

DJIEeKTPOHHbIE
uupposbie
oOpa3oBaTe/ibHbI
€ pecypchl

OCHOBHBIE CBEIEHUS O
CTPOEHHUH aTomMa

Ilepronueckuii 3aKOH U
Ilepnonnueckas cucrema
XUMHUYECKHX dj1eMeHToB J[. 1.
MenneneeBa, UX CBS3b C
COBPEMEHHOM TeopHueH
CTPOEHHUSI AaTOMOB

3aKOHOMEPHOCTU U3MEHEHUS
CBOMCTB XHUMHUYECKUX
DJIEMEHTOB U UX COCITMHEHHUH 10
rpymnmnam U MNepuoam.

ITonoxenne Bogopoaa B
[ICXOM. 3nauenune
HEPUOIUYECKOr0 3aKOHA

IToBTOpEeHME K 0000IIIEHNE
MaTepuaia mno teme «CtpoeHue
aToMa U TePUOANYECKUN 3aKOH
JI.I.MenpaeneeBay

Konrtponsnas padora Nel mo
teme «CTpoeHue aToma u
MEPUOIUYECKUI 3aKOH
J.M.MennaeneeBa»

HNonHas xuMuueckast CBI3b

HonHbIe KpUCTAUIMYECKHE
peleTKu

KoBanenTnas xumMuyeckas
cBa3b. KoBaienTHas
HETOJISIPHAS CBSI3b.

10

KoanenTHas IoJrsipHasd CBA3b

11

JloHopHO-akuenTopHast
KOBaJICHTHas CBA3b

12

ATOMHEBIE U MOJICKYJISIPHBIC
KPpHUCTAITNINYCCKUC PCUHICTKU

13

Mertannuueckas
cBs3b.JlabopaTopHas pabora
Nel. "Onucanue cBOWUCTB
HEKOTOPBIX BEIICCTB HA OCHOBE
THUNA KPUCTAIINYECKOMN
pewerku"

0,5




14 CnuaBbl 1

15 Bonopoanas xumudeckas CBs3b 1

16 [Tonumepsl. 1

17 [Tonumeps! — TepMOIIIIaCTUYHBIE |
Y TEPMOpPEAKTUBHBIE

18 Bosiokna 1
Heoprannueckue noammepsl.
JlaGopaTopnas pabora No2

19 "O3HaKOMJIEHHE C KOJUIEKIIUEH 1 0,5
MOJIMMEPOB: MJIACTMACC U
BOJIOKOH U U3/IeNIUi U3 HUX"

20 Konrtponsnas padora Ne2 o 1
teMme «CTpoeHue BEIIeCTBa»
["a3000pa3Hoe cocTosiHMe

21 BelllecTBa. 3aKOH ABOrajapo. 1
MoutsipHbIit 00BEM Ta30B

” Bosnyx, npupoaHslii ra3 u 1
JIpyrHe ra3000pa3Hbie BElecTBa
[IpaxTuyeckas padora Nel

23 [Tony4yenue, cobupanue u 1 1
pacrio3HaBaHue Ta30B
Kupakoe cocTosiHMe BEIECTBA.

24 Bona. J)KecTkocTb BOIBI. 1
[ToHsiTHE O XUIKUX KpHUCTAJIIaX
Boga. XecTkocTb BOJBI.

25 JlaGopatopHas pabota Ne3 1 0,5
"VcrpaHneHue )KecTKOCTH BObI"

26 TBepble BeleCcTBa. 1

27 AmMopdHbIe BemecTBa 1

28 JlucniepcHble CUCTEMBI 1

29 Kosmmonnaere cucTeMBbl 1

30 CocraB BelecTBa, CMECH 1
Pemenne pacueTHbIX 3a7a4 Ha

31 MacCOBYIO JIOJIIO BBIXOAA 1
MPOIYKTA PEaKIIuu

1 Pemenue pacuerHbIx 3a1a4 Ha |
MOJISIPHYIO KOHIICHTPALIUIO
Kontponsnas padora Ne3 o

33 TeMme «CTpOoeHHUE U COCTOSTHUE 1
BELIECTBa»

[ToHsTHE O XUMUYECKOU

14 peakiuu. Peakium, |
npoTeKaronme 6e3 N3MEHEHH
COCTaBa BELIECTB
Knaccudukanmm XuMHYECKUX
pEaKLHii, MPOTEKAIOIINX C

35 W3MEHEHUEM COCTaBa BEIIECTB. 1

Peaximu coennHEeHNS 1
pasoKeHUS




36

Peakiuu 3amenienus 1 ooMeHa.
OHJI0TEpPMHUYECKHE U
IK30TEPMUECKUE PEAKLIUU.

37

CKOpOoCTh XMMHUECKOHN peakluu

38

@DakTOpBI, BIUAIOIINE HA
CKOPOCTh XUMHUYECKOW PEAKIINH

39

Pemienue 3amad Ha CKOPOCTh
XUMUYECKON pPeaKIuu

40

OO6paTUMOCTh XUMUYECKUX
peakuuii. XMMHUYECKOE
paBHOBecHE. Y CI0BUS
CMEIIEHUSI PAaBHOBECHS

41

Ponb BoJbl B XMMHUECKHUX
peakuusax PacTBopsl.
PacTtBopuMOCTS.

42

PaCTBOpBI QJICKTPOJIUTOB.
BHGKTp OJIMTUYCCKasd
JAUCCoranusa

43

I'uaponus. JlaboparopHast
pabota Ne9 « Paznuunbie
CIIy4au THAPOJIN3A COJIEH»

0,5

44

OKHUCITUTENBHO-
BOCCTAHOBUTEJIbHBIC PEAKIIHH.

45

[TonsiTne 06 A1eKTpONIH3e
pacIyIaBOB U PaCTBOPOB COJICH.

0,5

46

KonTponbnas pabota
Ned«Xummuueckue peaxunm»

47

Mertamiel. XUMHYECKHE
CBOMCTBA Ba)KHEHUIIINX METAILIOB
(HaTpuil, Kanui, KanbLUH,
MarHui, alfOMUHHN) U UX
COeTMHECHUI

48

DIIEKTPOXUMUYECKUHN P
HANPSDKEHUH METalIoB

49

XHUMHYECKHE CBOMCTBA LIMHKA,
JKeJe3a U UX COEIMHEHU

50

Koppo3sus meTamioB u crnocoOsl
3aIIUTHI OT HEE

51

Hemetamiel, ux MOJIOKEHUE B
[Tepuoanueckoil cucteme
XUMHUYECKHX dj1eMeHToB [I. 1.
MenaeneeBa 1 0COOEHHOCTH
CTPOEHHUSI AaTOMOB

52

Pur3nyecKue CBOKMCTBA
HEMETAJIJIOB. AJUIOTPONUS
HEMETAaJUIOB (Ha MpUMepe
KHCII0poJia, cephl, (hocdopa u
yriiepoia)

53

XUMHYECKHE CBOMCTBA




rajioreHoB, Cepbl U UX
COEIMHEHUN

Konrposnbnas padora mo remMmam

>4 «Metames» n «HemeTranasy !

55 KwucmoTsr 1
[TpakTrueckas padborta Ne2

56 "XHUMHYECKHe CBOMCTBA 1
KHCIOT"

57 OcHoBaHUS 1

53 XHUMHYECKHE CBOMCTBA 1
OCHOBaHMI

59 Conn 1

60 XUMHUYECKHE CBONCTBA COICH 1
I'emeTnueckas cBsI3b

61 HEOPraHUYECKUX 1 1
OpraHWYECKHUX BEIIECTB

62 Pentenue 3amau 1
O0001IcHNE U CHCTEMATH3aIINS

63 3HaHui 1o TeMe «BelecTBa u 1
UX CBOMCTBAY.
Kontpomnsnas padora Ne 5 o

64 teme : "BemecTBa u ux 1
cBoiicTpa"
Ponp XxuMun B o0ecrieueHuU
9KOJIOTHYECKOH,

65 OHEPreTUYECKON U MULIEBOU 1
0€30macHOCTH, pa3BUTUHU
MEIUITNHEI
[IpencraBnenus 06 0OmMUX

66 HAYYHBIX TPUHIIATIAX |
MIPOMBIIIUICHHOTO TTOTyYeHUS
Ba)KHEHIITNX BEIIECTB

67 XuMUS 1 370pOBbE YEJIOBEKA 1

68 HTorosslii TeCT 1

OBIIEE KOJIMYECTBO YACOB 68

I10 ITPOT'PAMME




YYEBHO-METOJINYECKOE OBECIIEYEHUE OBPA30BATEJLHOTO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPHAJIBI JUISI VYEHUKA

* Xumus, 11 xnacc/ T'abpuensa O.C., O0111ecTBO ¢ OrpaHHUEHHON OTBETCTBEHHOCTHIO

«IPODA»; Akunonepnoe ooectBo «M3narenberBo «IIpocBemenne»

METOIUYECKHUE MATEPHUAJIBI JIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET



