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INOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpOBHE CpemHero obmero oOpa3oBaHHs
pazpaborana Ha ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-®3 «0O6
obOpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHUSI
dbenepanibHON 00pa3oBaTENbHONW MPOTPAaMMBbI  CpeAHEro o001ero o0pa3oBaHUS
(®OIT  COO), npencraBieHHbIX B DegepaibHOM  rOCYJapCTBEHHOM
obpazoBarensHOoM ctangapte COO, ¢ yuérom Konrenuu npenogaBanus yaeOHOTO
npeaMera «XuMus» B 00pa3oBaTelibHbIX opranuzauusax Poccuiickoit denepanum,
peanu3yronMX OCHOBHbIE 00pa30BATENbHbBIE TPOrPAMMBI, U OCHOBHBIX IOJO0KEHUN
«Ctpareruu pa3putusa BocnuTanus B Poccuiickoit @eaepannu Ha niepuos a0 2025
roja» (Pacnopsixenue [paButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcCHOBY MOAXO0J0B K pa3pabOTKe MpOrpaMmbl IO XUMHUH, K OINPEACIICHUIO
oOwiel crpaterud 00y4eHus, BOCIUTAHUS U pa3BUTHUS, 00YUaIOIIUXCS CPEACTBAMU
yueOHoro npeamera «Xumus» g 10—11 kinaccoB Ha 6a30BOM YpOBHE COCTABHUIIU
koHnentyanbHbie TosioxkeHuss GI'OC COO o B3auMOOOYCIOBICHHOCTH IIEJIeH,
collep KaHMs, pPe3yJbTaTOB OOy4YeHUS] W TpeOOBAHHM K YPOBHIO TOJTOTOBKH
BBIITYCKHUKOB.

XHUMHUYECKOE oOpa3oBaHue, MOJIy4aeMoe BBITTYCKHUKAMU
o01ieo0pa3oBaTeIbHON  OpraHU3AlMK, SIBISETCS HEOTHEMJIEMOW YacThi0 WX
oOpazoBaHHOCTH. OHO CHYKHUT 3aBEpHIAIONIMM O3TallOM peaju3alud Ha
COOTBETCTBYIOILIEM €My 0a30BOM YpPOBHE KIIIOUEBBIX LIEHHOCTEH, MPUCYIINUX
LEJIOCTHOM CHCTEME XUMHUYECKOro o0pa3oBaHud. OTH ILEHHOCTH KAacaroTCs
MO3HAHUS 3aKOHOB MPUPOABI, HOPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KYJIbTYphI
4eJIOBEKa, a TAK)KE IKOJIOTUYECKH 0OOCHOBAHHOTO OTHOILIEHUS K CBOEMY 370POBBIO
U TpUpOIHOHN cpene. Peanusyercs xumuueckoe oOpa3oBaHHE OOyYaroIIMXCS Ha
YPOBHE CpeTHEero 00111ero 00pa30BaHUs CpeICTBAMHU YUEOHOTO MpeIMeTa « X UMHUS,
cCoJlep)KaHUE M TIOCTPOCHHE KOTOPOTO OINpPEAEICHbl B MpOTrpaMMe IO XHUMHH C
yaéToM crenuPuKd HayKu XUMHUM, €€ 3HA4YCHHsS B TO3HAHUU TPUPOILI U B
MaTepUaTbHON KU3HU OOIIECTBa, a TAKXKE C YUYETOM OOMIMX IEIeH W MPUHITUIIOB,
XapaKTepU3yIOIMIMX COBPEMEHHOE COCTOSIHUE€ CHCTEMBbl CpPEAHEro  OOIIero
obOpazoBanus B Poccutickoit denepariuu.

XUMHS KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HayK UIPAeT OCOOYIO pOjb B
COBPEMEHHOW IUBWIM3AIMHN, B CO3/IaHUM HOBOM 0a3bl MaTepHAIbHON KyJIbTYpBHI.
Ona BHOCHUT CBOM BKJIJl B hOPMHUPOBAHUE PAIIMOHATLHOTO HAYYHOTO MBIIIJICHUS, B
CO3JlaHME LIEIOCTHOrO MPEACTABICHUSI 00 OKPYKAIOIIEeM MHUpE KaK O €IUHCTBE
OPUPOABLl M YEJIOBEKa, KOTOpoe (POpMUPYETCS] B XMMHUM Ha OCHOBE MOHUMAaHUS
BEILIECTBEHHOI'0 COCTaBa OKPYKAOUIETO MHUPA, OCO3HAHUS B3aMMOCBSI3H MEXKIY
CTPOEHHEM BEIIECTB, UX CBOMCTBAMHU U BO3MOXXHBIMH 00JIACTSIMHU MIPUMCHEHHSI.



TecHO B3aMMOJENUCTBYS C APYTMMHU €CTECTBEHHBIMH HAyKaMU, XHMHS CTaJIa
HEOTHEMIIEMOM YaCThIO MUPOBOM KYJIbTYpbl, HEOOXOIUMBIM YCIOBHEM YCIIEIIHOTO
TpyJa W >KM3HU KaxXI0ro uieHa oOmectBa. CoBpeMEHHas XUMHUs KaK Hayka
CO3UJATENIbHAS,, KaK HayKa BBICOKMX TEXHOJIOTMM HAaIlpaBJIEHA Ha pEIICHUE
rJI00ANbHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHUSL YEJIOBEUECTBA — CHIPHEBOM,
HHEPreTUYECKOM, MUILIEBOM, IKOJIOTHYECKON O€30IaCHOCTH U OXPaHBbI 3J0POBBSI.

B coorBercTBHM C OOIIMMH LEISAMH W MPUHUUIIAMU CPEJHErO OOIIEro
oOpa3oBaHus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YpOBEHB
U3Y4YEHUs) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO MOJATOTOBKY
oOyyaromuxcs, HeoOXOIUMYyI0 MM s BbIpaOOTKHM MHMPOBO33PEHUECKUX
OpPUEHTUPOB, YCIIEIIHOTO BKJIKYEHUS B JKM3Hb COLMYMa, HPOJOJKCHUS
0o0pa30BaHus B pa3JINYHBIX 00JIACTAX, HE CBSI3aHHBIX HEMIOCPEACTBEHHO C XUMUEH.

CocraBnsitomiuMu  nipeAMeTa  «XUMHsS»  SBISIIOTCS  0a30BbIe  KypChl —
«Opranuyeckas xumus» u «OOmas u HeEOpraHuyeckass XUMHS», OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHMsI KOTOPBIX SIBJIIFOTCS OCHOBBI 0a30BOIl HAYKH: CUCTEMA
3HAHUU MO0 HEOPTaHMYECKOW XUMHH (C BKIIOUEHUEM 3HAHUM U3 OOIIeH XUMUU) U
OpraHn4YecKor Xumuu. POpMHUPOBAHUE JAHHOM CUCTEMBI 3HAHUW INPU HW3yYCHUH
npeaMera o0OecrneyrBaeT BO3MOXKHOCTh PACCMOTPEHHMsSI BCEro MHOTooOpa3us
BEII[ECTB Ha OCHOBE OOIIMX MOHSATUH, 3aKOHOB U TEOPUN XUMUHU.

Crpyktypa coaepkaHusi KypcoB — «Opranudeckas xumus» u «OOmas u
HEOpraHuyeckas XUMHUsS» cpopMupoBaHa B IMporpamMme MO XMMHH Ha OCHOBE
CUCTEMHOTO TOJAXOJa K U3YyYEHHI0O ydeOHOro marepuaja U 0O0ycCJIOBIIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUW HA  ONpPENETEHHBIX
TEOPETHUYECKUX YPOBHAX. Tak, B Kypce€ OpPraHMYECKOM XHMHUHU BEIIECTBA
pacCMaTpUBAIOTCS HAa YPOBHE KIACCUYECKOW TEOPUU CTPOEHUS OPraHUYECKHUX
COCIMHEHNN, a TaKXe Ha YPOBHE CTEPEOXUMHUYECKHMX M DIIEKTPOHHBIX
IpeJICTaBICHUN O CTpoeHHH BeliecTB. CBeeHs 00 M3yuyaeMbIX B Kypce BellecTBax
JAIOTCS. B PA3BUTUU — OT YTJIEBOJOPOJOB JO CIIOKHBIX OMOJIOTHUYECKH aKTHBHBIX
coequHeHUuM. B Kypce  OpraHMyeckod XUMHUM  TIOJIyYalOT  Pa3BUTHUE
c(hOpMHpPOBAaHHBIE Ha YPOBHE OCHOBHOrO 00ILEro 0Opa30BaHUs NEPBOHAYATIbHBIE
MPEICTABIICHUS] O XUMUYECKOM CBS3M, KIaCCU(UKAIIMOHHBIX MPU3HAKAX BEUIECTB,
3aBUCHMOCTH CBOMCTB BEIIECTB OT UX CTPOCHHUSI, O XUMHUUYECKOU PEAKLIUH.

[lox HOBBIM yrjaoM 3peHHUsT B TMpeaMeTe «XUMus» 0a30BOTO YpPOBHS
paccMaTpuBaeTCsl W3YYEHHBIM Ha YpPOBHE OCHOBHOTO 0OImiero oOpa3oBaHUs
TEOPETUUYECKU MaTepuan | (PaKTOJIOTMYECKHME CBEIEHUSI O BellecTBaX U
XUMHUYECKOM peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIIas u HeopraHuyeckas
XUMHSD) O0yYaromMMcs TMPEAOCTaBISIETCS BO3MOXKHOCTh OCO3HATh 3HAYEHHE
NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJOJIOTMYECKUX TMO3UIINH,



riy0ke TOHATh MCTOPUYECKOE W3MEHEHHE (YHKIMM JTOro 3akoHa — OT
00o0mIaroIIei 10 00BACHSIOMIEH 1 POTHOZUPYIOLICH.

Envnas cucrema 3HaHMM O BAXKHEWIIHMX BEIIECTBAX, UX COCTaBE, CTPOECHUH,
CBOMCTBax M NMPUMEHEHHUM, A TAKKE O XUMUYECKUX PEAKIMSIX, UX CYIIHOCTU H
3aKOHOMEPHOCTSIX MPOTEKAaHUs I0NONHsIeTcs B Kypcax 10 u 11 kimaccoB anemeHTaMu
COJIEpKaHUsl, UMEIOMIMMH KYJIbTYPOJOTHYECKUI M MPUKIAAHON XapakTep. OTH
3HaHUS CHOCOOCTBYIOT NMOHHMAHHIO B3aHMMOCBSI3M XHMHUHU C JIPYTUMHU HayKaMH,
PacKphIBAIOT €€ POJIb B MO3HABATEILHOM M MPAKTUYECKOM JIEATETbHOCTH YeJIOBEKa,
CIIOCOOCTBYIOT BOCIIMTAHUIO YBAXKEHHUS K MPOIECCY TBOPUYECTBA B 00JIACTU TEOPHUH
U TIPAKTUYECKUX MPUIIOKEHUN XUMUH, IOMOTAIOT BBIITYCKHUKY OPUEHTHUPOBATHCS B
OOIIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MpoOJieMax, CBS3aHHBIX C XHUMHEH,
KPUTHYECKH OCMBICIIMBATh MH(POPMAIIUIO U TPUMEHSITh €€ JJIs TONOJTHEHHSI 3HaHUH,
pelIeHUs] HTEJUIEKTYaIbHBIX U SKCIIEPUMEHTAIBHBIX HCCIIEIOBATENbCKUX 3aa4. B
LEJIOM COJIep)KaHue Y4eOHOro mpeaMera «XUMHUS» JaHHOTO YPOBHSI M3y4YEHUS
OPUEHTUPOBAHO Ha (pOpMUPOBaHKE Y O0YYAIOIMIUXCSI MUPOBO33PEHYECKON OCHOBBI
JUIS TIOHMMaHUA QUIOCOPCKUX UACH, TaKUX KaK: MaTepHallbHOE EIUHCTBO
HEOPTaHUYECKOTO U OPTaHNYECKOro MHUpa, 00YCIOBIEHHOCTh CBOMCTB BEIIECTB MX
COCTaBOM U CTPOEHHUEM, TO3HABAEMOCTh ITPUPOIHBIX SIBICHUN MyTEM IKCIIEPUMEHTA
W peIIeHUs TPOTUBOPEYHN MEXIy HOBBIMU (DaKTaMHd € TEOPETHUYECKUMU
MPEINOCHUIKAMH, OCO3HAHNE POJIM XMMHUHU B PEIICHNWU SKOJOTHYECKUX Mpodiem, a
TakKe MpobseM cOepeKeHUsT DHEPTETUIECKUX PECYPCOB, CBHIPhS, CO3aHUS HOBBIX
TEXHOJIOTUH U MAaTEPUAJIOB.

B nmmane pemienus 3a7ad4  BOCIUTAHUS, PA3BUTHS W COLMAIM3AINH
OOy4JaromMxcss MPUHITHIE MPOTPAaMMON IO XUMHUHU TOJXOJbI K OIPEACIICHUIO
CONEp)KaHUSI M TIOCTPOSHHUSI TpeAMeTa TMpeaycMaTpuBaioT (hopmupoBaHUe
YHHUBEPCAJIbHBIX YUEOHBIX ACHCTBHIA, UMEIOMINX 0a30BOE 3HAYCHHE IS PA3TTMIHBIX
BUJIOB JICITECIILHOCTU: peIIeHUs Tpo0sieM, TOUCKa, aHaimm3a W 00paboTKu
uHhopMaIuu, HEOOXOAWMBIX [IJIi TMPUOOPETEHUS OMbITa MPAKTHYECKOW U
UCCIICIOBATENLCKON ACSITEbHOCTH, 3aHMMAOIIEH Ba)KHOE MECTO B TO3HAHUHU
XUMUH.

B mpakTuke mpenomaBaHWs XMMHUW KaKk Ha YpOBHE OCHOBHOTO OOIIEro
oOpa3oBaHus, TAK U Ha YPOBHE CPEIHETO OOIIETo 00pa3oBaHus, IPHU OMPEICICHUH
COJIePKATEIbHON XapaKTEPUCTUKH IIeJied W3Y4YeHHUsS TpeaMeTa HarpaBiIeHHUEM
MIEPBOCTENEHHON 3HAYMMOCTH TPAIUIIMOHHO TMPHU3HAETCS (OPMUPOBAHHE OCHOB
XUMHUYECKON HayKH Kak OOJIACTH COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTHUYECKOU
JESITEIbHOCTH YEJIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOU KyIbTypbl. C
METOAMYECKOW TOYKM 3pPEHUs TAKOM NOAXOJ K OIPEACIICHHUIO LIEJIEW W3y4eHUs
npeaMeTa SIBISIETCS BIIOJIHE ONPaBIaHHBIM.



CoryiacHO JaHHOW TOYKE 3pEHUs IVIABHBIMHM LEJSIMU W3Y4YEHUs IpeaMera
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) siBisttOTCA:

e (opmMupoBaHME CHCTEMBl XUMHUYECKUX 3HAHUH KaKk  BaKHEHIICH
COCTABJISIFOLIEH €CTECTBEHHO-HAYYHOW KapTHHBI MHpPa, B OCHOBE KOTOpPOH
JeKaT KIKYEBbIC MOHATUSA, (PyHIaMEHTAIbHbIE 3aKOHBl U TEOPUU XHMUH,
OCBOCHHE S3bIKa HAyKH, YCBOCHHE M IOHMMAHHE CYIIHOCTU JOCTYIHBIX
00001IeHHIT MUPOBO33PEHUYECKOTO XapaKTepa, 03HAKOMJICHHE C UCTOPHUEH uX
Pa3BUTHSA U CTAaHOBJICHHUSI,

e (opMHpOBaHME U Pa3BUTHUE NPEACTABICHUI O HAYYHBIX METO/AAX [MO3HAHUS
BEILIECTB M XUMUYECKUX PEAKIINNA, HEOOXOUMBIX AJIs IPUOOPETEHUS YMEHUN
OPUEHTUPOBATHCS B MHUPE BEHIECTB M XUMHUYECKUX SIBJICHUW, HMMEIOIINX
MECTO B IIPUPOJE, B IPAKTUYECKON U NOBCEIHEBHON KU3HU;

e pa3BUTUE YMEHUH U CIIOCOOOB I€ATEIBHOCTH, CBSI3aHHBIX C HAOIIOACHUEM U
OOBSICHEHMEM XUMHUYECKOIO JSKCIIEPUMEHTa, COOJIIOACHUEM IpaBUIl
0e30MmacHOro o0panieHus ¢ BEIeCTBAMH.

Hapsiay ¢ aTum, conepkaTelibHasi XapaKTepUCTUKA LeJed U 3a1a4 U3y4eHHUs
IpeIMETA B IPOrpaMMe N0 XMMUHU YTOYHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUU C
HOBBIMH TIPHOPUTETAMU B CHUCTEME cpeaHero obmero obOpaszoBanus. CeronHs B
IpenoAaBaHUK XUMHUH B OOJIbIIEH cTeeHN O0TAAETCS NPEeNOoUYTEHIE MPAKTUYECKON
KOMIIOHEHTE cojepKaHusi OOy4eHHs, OpPHUEHTUPOBAHHOW HAa MOATOTOBKY
BBIITYCKHUKA 00I1€00pa30BaTeIbHON OpraHu3aliyi, BIIAJICIOIIET0 HE HabOpoM
3HaHUH, a (PyHKUIHMOHAJIBHON TPaMOTHOCTBIO, TO €CTh CIOCOOAMU M YMEHUSIMU
aAKTUBHOTO MOJY4YEHUs 3HAHUN U NPUMEHEHUS UX B PEAIBHOM KU3HU JUJIS PELICHUS
IIPaKTUYECKUX 3a]a4.

B cBs3U ¢ 3TUM [IpU U3y4YEHUHU NIpeIMeTa « XUMUS» JOMUHUPYIOLIEE 3HAUCHHUE
NpUOOPETAIOT TAaKUE LIETU U 33J]a4H, KaK:

ajanrtanusi 00yJaromMXcs K yCIOBUSIM JTUHAMHYHO Pa3BUBAIOILErOCS MHPA,
dbopMUpOBaHHE  UHTEIUIEKTYyaJbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caMm000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOSITEIbHOMY MPHUHSATUIO TPAMOTHBIX
pelieHnil B KOHKPETHBIX KU3HEHHBIX CUTYaIUsiX, CB3aHHBIX C BEIIECTBAMU M MX
MPUMEHEHUEM;

dopMupoBaHre y OOy4arOUIMXCs  KJIIOYEBBIX HABBIKOB  (KIIHOYEBBIX
KOMIIETEHLINI), WMEIOIIMX YHUBEPCAJIbHOE 3HAYEHUE JUISl PA3IMYHBIX BHUIOB
NeATEIbHOCTH: PElIeHHs MpoOJeM, MOUCKa, aHainu3a U 00pabOTKu MHQPOpMaLIUH,
HEOOXOUMBIX AJIs IPUOOPETEHNUS ONIbITA JEATEIBHOCTH, KOTOPAst 3aHUMAET BaXKHOE
MECTO B INO3HAHWM XHMHH, & TAKXKE JUIsl OLUEHKH C MO3ULUH 3KOJOTMYECKOU
0€30MacHOCTH XapakTepa BIMSHUS BELIECTB U XUMHUYECKHUX MPOLECCOB HA OPraHNu3M
YEJIOBEKa U IPUPOJHYIO CPENY;



pa3BUTHE TO3HABATEIBHBIX HHTEPECOB, MHTEIICKTYATbHBIX U TBOPUYECKHUX
CIIOCOOHOCTEH 00YJarOMIMXCs: CIIOCOOHOCTH CaMOCTOSITENIbHO TPUOOpETaTh HOBBIE
3HAHMS TI0 XUMHUH B COOTBETCTBUH C JKU3HEHHBIMH TTOTPEOHOCTSIMH, UCIIOJIB30BATh
COBpPEMCHHBIC MH(POPMAIIMOHHBIC TEXHOJOTUHU JIJIS IMOMCKA M aHajau3a YICOHOU W
HAyYHO-TIOMYJIAPHOM MH(POPMAIIUH XMMHUYECKOTO COICP KAHMS;

dbopMHpOBaHUE U Pa3BUTHE Y 00YJAIONTUXCSI ACCOIMATUBHOTO M JIOTHYECKOTO
MBIIIICHUS, HAOTI0IaTeIbHOCTH, COOPAHHOCTH, aKKyPAaTHOCTH, KOTOPBIE OCOOECHHO
HEOOXOJMMBI, B YAaCTHOCTH, NPU IUIAHUPOBAHWHW W TPOBEICHUU XHMHYECKOTO
HKCIIEPUMECHTA;

BOCIIUTaHUE Yy OOydJarommxcs YyOSKIEHHOCTH B  T'YMaHUCTHYECKOM
HAIPaBJICHHOCTH XHWMHH, €€ BaXHOW POJM B PEHICHHHM TJIOOATBHBIX IMPoOIeM
PaIMOHAIBHOTO MPUPOJIOTIONE30BAHMS, TIOTIOJTHEHUSI SHEPTETUUECKUX PECYPCOB U
COXpaHCHHS TPHUPOJHOIO PABHOBECHS, OCO3HAHUS HEOOXOAMMOCTH OCEPEKHOTO
OTHOIIICHHS K IIPUPOJE M CBOEMY 370pPOBBIO, a TakKe MNPHOOPETEHHS OIbITa
WCITOJIP30BAHUS TIOMYYEHHBIX 3HAHWA JJII TPHHITHS TPAMOTHBIX PEIICHUHA B
CUTYaIHsIX, CBI3aHHBIX C XUMUYCCKUMU SBIICHUSIMH.

B yueOHOM 1miaHe cpenHero oOImero oOpa3oBaHUsI TPEAMET «XHUMHUSI»
0a30BOr0 YPOBHS BXOJHUT B COCTaB MPEIMETHOM 001acTh «ECTECTBEHHO-HAyUHBIC
IPEAMETHD.

OO11ee YKCciIo YacoB, OTBEAEHHBIX IJIs1 U3yUYECHUS] XUMUU Ha 0a30BOM YPOBHE
cpeanero oomiero oopazoanus B 11 kimacce, — 34 gaca (1 yac B Henernto).

COJEPXAHUE OBYUYEHUA
11 KJIACC
OBIIASA U HEOPTAHUYECKASA XUMUSA

Teopernvyeckue OCHOBbI XUMHHU

XuMu4eckuil sneMeHT. AToM. Sapo aroma, H30TONbL. DJIEKTPOHHAs
000J10uKa. DHEPreTHYeCKUe ypOBHH, MOJYPOBHU. ATOMHBIC opOuTau, S-, p-, d-
anemMeHThl. OCOOCHHOCTH pacIpe/iejieHUs JICKTPOHOB MO OpOUTANIIM B aToMax
AJIIEMEHTOB MEPBBIX YETHIPEX MEPUOIOB. INEKTPOHHASI KOHPUTYpAIHs aTOMOB.

[Teprnonnueckuit 3akoH u [lepuoauueckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
N. MenpgeneeBa. CBA3b NMEPUOAMYECKOTO 3akoHa W IleproaMYecKO CUCTEMBI
xumuueckux anemeHtoB . Y. MenaeneeBa ¢ COBpEMEHHOUW TEOPUEN CTPOEHHUS
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHUSI CBOMCTB XHMHUYECKHX DJIEMEHTOB U
o0pa3yeMbIX MMM TPOCTHIX M CIIOKHBIX BEIIECTB IO TPYIIaM H TEPUOJaM.
3HaYeHue NepUOANYECKOrO 3aKOHA B Pa3BUTUU HAYKHU.



CrpoeHue BeliecTBa. XUMHUYECKasi CBSI3b. BHAbl XUMUYECKOW CBSI3U
(koBaJIeHTHasl HEMOJSIpHAas W TOJSpHAsl, MOHHAsA, MeTauimdyeckas). MexaHu3Mbl
oOpa3oBaHHS KOBAJICHTHOM XWMHYECKOW CBS3M (OOMEHHBIM U JIOHOPHO-
akuentopHsii). Bomoponanass cBs3b. BalleHTHOCTh. DNEKTPOOTPUIIATEIHHOCTb.
Crenenb okucieHus. MIoHbI: KATHOHBI U AHUOHBI.

BemectBa  MOJEKYJSIPHOTO W HEMOJIEKYJSIPDHOTO  CTPOEHHUA.  3aKOH
MOCTOSIHCTBA COCTaBa BEIECTBA. THIBI KPUCTAUIMYECKUX PEMIETOK. 3aBUCUMOCTh
CBOMCTBA BEILIECTB OT TUIA KPUCTATUIMYECKON PEIIETKH.

[loHaTHe O aucnepcHbIX cucrteMmax. VICTUHHBIE M KOJUIOMIHBIE PACTBOPHI.
MaccoBas 10J1 BELECTBa B paCTBOPE.

Knaccuduxanus HEOpPraHUYECKUX COEIUHEHNN. Homenknatypa
HEOPTaHUYECKUX BEIIECTB. | €HETHYECKAass CBA3b HEOPraHWYECKUX BELIECTB,
MIPUHAJIEKAIUX K PAa3JIMYHbIM KJIaccaM.

Xumuueckass — peakuus. Kimaccudpukanuss XUMHUYECKHX — peakiuil B
HEOPraHWUYECKOW M OPraHUYE€CKOW XMMHUHU. 3aKOH COXPAHEHUsS MAacChl BEIIECTB,
3aKOH COXPAHECHUA U MPEBPAILICHUS SHEPTUHN TPU XUMHUYECKUX PEAKLIMSX.

CKOpOCTh peaklnH, €€ 3aBUCUMOCTbh OT pa3iaudHbIX (pakTopoB. OOpaTUMBbIE
peakuuu. XuUMHYECKOEe paBHOBecue. DakTOpbl, BIUSAIOMKE HA COCTOSHUE
xuMmudeckoro paBHoBecus. [Ipunnun Jle [larense.

Dnektponutuyueckas auccounanus. CuiabHble U ciiadble 3neKkTponuTtsl. Cpena
BOJHBIX PaCTBOPOB BEIIECTB: KUCJAs, HEUTpaIbHas, IEJTOYHAS.

OKHUCIUTETBLHO-BOCCTAHOBUTEIIBHBIE PEAKIUU.

OKCIIEpUMEHTAIbHBIE METOJbl H3y4YEHHs BEIIECTB M HX MpPEeBpalllCHUN:
neMoHcTpanus Tadaui «Ileprogudeckas cucrema XxuMuaeckux sjaementos . U.
MeHnneneeBay, U3ydeHUE MoOJieNied KPUCTAUIMYECKUX PEHIETOK, HAOIoJACHUE U
OMKCAaHKE AEMOHCTPALMOHHBIX U JJA0OPATOPHBIX OMBITOB (Pa3yIoKEHUE MEPOKCUIA
BOJIOPOJA B MPUCYTCTBUU KATAIN3ATOPA, ONPEAECICHHUE CPEIbl PACTBOPOB BEIIECTB
C IOMOIIII0 YHUBEPCATTLHOTO HHINKATOPA, PEAKIIUHU MOHHOTO 0OMEHA), TPOBEICHHE
paKkTUYECKON paboThl « BiusiHre pa3nuuHbIX PaKTOPOB HA CKOPOCTh XUMUYECKON
peakuum».

PacuétHrble 3amaun.

Pacuétel 1O ypaBHEHMSAM XUMHYECKHX PEAKUHM, B TOM YHCIIE
TEPMOXHUMHUYECKHE PACUETHI, PACYETHI C UCTIOJIb30BAHUEM MOHATHS «MACCOBAs JOJIS
BEILIECTBAY.

Heoprannuyeckast xumusi

Hemeramner.  Ilonoxenne HemeraiuioB B llepuomnmueckor  cucreme
xumudeckux snaemeHToB [[. Y. MenpeneeBa u 0COOEHHOCTH CTPOEHHS aTOMOB.
®u3nyecKkue CBOMCTBA HEMETAIOB. AJUIOTPONUS HEMETAUIOB (HAa mpuMepe
KHCJIOpOo/a, cephl, hochopa u yriepoa).



XUMUYECKHE CBOMCTBA BAXKHEWIIMX HEMETAUIOB (rajoreHOB, CEPbI, a30Ta,
dochopa, yrmepoma U KpeMHHS) M MX  COCOWHEHUUA  (OKCHIOB,
KHCIJIOPOJCOIEPKAIINX KUCIIOT, BOJOPOAHBIX COCTUHEHHUN).

[IpuMeHEeHNE Ba)KHENIINX HEMETAINIOB U KX COEUHEHHUIA.

Meramnsl. 1lonoxenne meramnoB B Ileproanueckoil cucreMe XUMUYECKUX
anemenToB [I. . MengeneeBa. OCOOEHHOCTH CTPOEHUS 3JEKTPOHHBIX 000JIOYEK
atoMoB MeTayuioB. OOmue guiznueckue cBoiicTBa MeTaylioB. CIUlaBhl METAJUIOB.
DIEKTPOXUMHUYECKUI P HAMIPSKEHU METAIIIOB.

XUMHUYECKHE CBOMCTBA BAKHEWIIMX METAJUIOB (HATPHUM, KalWi, KaJIbIUH,
MarHuy, alfOMUHUH, [IUHK, XPOM, JKeJIe30, MEJIb) U UX COCIMHEHUN.

OO6mue cnocoObl nomydeHus: MetauioB. [IpuMeHeHne MeTaioB B OBITY H
TEXHUKE.

OKCIIEpUMEHTAIbHBIE METOAbl HM3YYEHHs] BEIIECTB M HX MPEBPAICHUMN:
U3y4YeHUE KOJUIEKINH «MeTayuibl U CIUIaBbl», 00pa3lOB HEMETAJUIOB, PELICHUE
AKCIEPUMEHTANIbHBIX 3a/a4, HAOJIOJIEHWEe W OIMCAaHHE JIEMOHCTPAIlUOHHBIX U
7a00paTOPHBIX OMBITOB (B3aUMOJACHCTBHE THIPOKCHUJIA AIFOMUHUSI C PACTBOPAMHU
KHUCJIOT U LIEJI0YeH, KAYeCTBEHHBIC PEAKIIMU Ha KATUOHBI METAJIJIOB).

PacuérHble 3anaumn.

Pacuétel macchl BemiecTBa WM 00ObEMaA ra3oB MO W3BECTHOMY KOJUYECTBY
BEILECTBA, Macce WM OOBEMY OJHOTO M3 YYAaCTBYIOUIMX B pPEAKIMU BEUIECTB,
pacu€rbl Macchl (00BEMA, KOJIMYECTBA BEUIECTBA) MPOAYKTOB PEAKLIUH, €CIIH OJHO
13 BEUIECTB UMEET IPUMECH.

XuMHus ¥ KM3Hb

Ponp xuMum B oOecrieueHUH SKOJOTHYECKOM, SHEPreTHYECKOW U IHIECBOM
0€30MacHOCTH, Pa3BUTUM MeAUIMHBL. [loHATHE O HAyYHBIX METOJAX IO3HAHUS
BEIIIECTB U XUMUYECKUX PEaAKIUH.

[IpencraBnennst 00 OOMMX HAYYHBIX MPUHIUIIAX MPOMBIIIJIECHHOTO
MOJTYYEHHUS BAXKHEUIIIUX BEILIECTB.

YenoBek B MHUpE BEHIECTB W MaTEpUAOB: BaXHEUINHME CTPOUTEIIbHBIC
MaTepualbl, KOHCTPYKIIMOHHBIC MaTepHUallbl, Kpacku, CTEKJIO, KepaMHKa,
MaTepuabl JJIs JIEKTPOHUKH, HaHOMAaTepHuasbl, OpraHUYEeCKUe M MUHEPAJIbHbBIC
yaoOpeHus.

Xumusi ¥ 3I0pOBbE YEJIOBEKA: NpaBUJia KCIOJIb30BAHUS JIEKAPCTBEHHBIX
npenaparoB, IpaBuia 0€30MaCHOI0 UCIIOJIb30BaHUs TPENapaToB ObITOBOM XUMHHU B
MTOBCETHEBHOM KU3HH.

MexnpenMeTHsIe CBSI3H.

Peanuzamusi MeXNpeaIMETHBIX  CBsI3ed MpU  M3YyYEHUM  OOmed
HEOpraHnveckod xumMuu B 11 Kilacce oCylIecTBISETCS YE€pe3 UCIOJIb30BAHUE KaK



OoOIMX EeCTECTBEHHO-HAYYHBIX TOHATHH, TaK W TIOHATHN, SIBJISIONIAXCS
CUCTEMHBIMU JIJI OTAEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOT'O IUKJIA.

OOmme ecTeCTBEHHO-HAYUYHBIC TMOHSTHUS: HAy4dHBINH (DAaKT, THUIOTE3a, 3aKOH,
TEOpUsl, aHallu3, CHUHTE3, KJIacCU(PUKALMs, TEePUOJAUYHOCTh, HaOII0/ICHUE,
AKCHEPUMEHT, MOAECIHPOBAHUE, U3MEPEHUE, SIBJICHUE.

dusnka: MaTepusi, IHEPTHsl, Macca, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, UOH,
M30TOI, PAIMOAKTUBHOCTh, MOJIEKYJIA, SHEPT€TUYECKUN YPOBEHB, BEIIECTBO, TEIIO,
00BEM, arperaTHoe COCTOSIHHE BEUIECTBA, (PU3NYECKUE BEIMYMHBI U €IUHULIBI UX
U3MEPEHUS, CKOPOCTb.

buonorus: kieTka, opraHu3M, JKOcHCTema, Ouocdepa, Makpo- U
MUKPO3JIEMEHThI, BATAMUHBI, 0OMEH BEIIIECTB B OpraHU3MeE.

['eorpadusi: MuHepaibl, TOPHBIE TOPOJIbI, MOJE3HBIE UCKOMAEMbIE, TOTUIUBO,
pecypchl.

TexHosnorus: XUMUYECKasi MPOMBIIUIEHHOCTh, METAJLTYPrUsi, MIPOU3BOJICTBO
CTPOUTENIbHBIX MATEPUATIOB, CEIbCKOXO35UCTBEHHOE MPOU3BOJICTBO, IHUILEBAs
MPOMBIIICHHOCTh,  (hapMalrleBTUUECKass  MPOMBIILUICHHOCTb,  ITPOU3BOJICTBO
KOCMETHYECKHX IpenapaToB, MNPOU3BOACTBO KOHCTPYKIIMOHHBIX MAaTEpHAJIOB,
ANIEKTPOHHAS MPOMBIIUIEHHOCTh, HAHOTEXHOJIOT U H.



IIVIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUU HA BA30OBOM YPOBHE CPEJAHEI'O OBIIEIO
OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pE3yJibTaTaM OCBOCHHS
OOyYarONIMMHUCSL TPOTPAaMM  CpPEIHEro oOLIero o0pa3oBaHusl (JUYHOCTHBIM,
METaNpeIMETHBIM U TpeAMETHbIM). HaydHo-MeTonuueckol OCHOBOM st
pa3pabOTKH IJIAHUPYEMBIX PE3YJbTaTOB OCBOEHHUS MPOrPaMM CPEIHEro OOIIEro
00pa30BaHUsI SIBISIETCS] CUCTEMHO-/IEATEIbHOCTHBIN MOAXO.

B COOTBETCTBHM C CHCTEMHO-ACSITEIBHOCTHBIM IOJIXOJIOM B CTPYKTYpE
JUYHOCTHBIX PE3yJIbTATOB OCBOCHHUS NpeaAMeTa «XHUMHSI» Ha YpPOBHE CPEIHEro
o0111ero 0oOpa3oBaHusl BbIJCIEHBI CIEAYIOIINE COCTABISIOININE:

OCO3HAaHHUE OOYYAIOUIUMUCS POCCUUCKOW TpaXJaHCKOM HIACHTUYHOCTH —
TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSITENILHOCTH U CAMOOTIPEICIICHHIO;

HAJIM4KME MOTUBAIIMU K O0YUEHHUIO;

LEJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHUMN JTMYHOCTU HAa OCHOBE
KJIFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPaJAHULIMI 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh U CIIOCOOHOCTH OOYyYaroluxcs PyKOBOJCTBOBAaTbCS B CBOEH
JEATEIIBHOCTH LIEHHOCTHO-CMBICIIOBBIMH yYCTAHOBKaMHU, MPUCYIIMMHU IIE€JI0CTHOM
CUCTEME XUMHUYECKOTO 00Pa30BaHUs;

HaJIM4Me MPABOCO3HAHUS HKOJIOTHYECKON KYJIbTYpbl M CIOCOOHOCTH CTAaBHUTh
eI U CTPOUTH )KU3HCHHBIC TJIaHBbI.

JInyHOCTHBIE pe3yJIbTaThl OCBOCHUSI MpeaMeTra «XHUMHS» JOCTUTalTCs B
CANMHCTBE YYEOHOW ¥ BOCMUTATEIBHOW JCSATEIBHOCTU B COOTBETCTBHH C
I'YMaHUCTUYECKUMHU, COIMOKYJIBTYPHBIMU, TYXOBHO-HPABCTBEHHBIMU 1IEHHOCTSIMU
U HJealaMUd POCCUHCKOr0 TPaKJAHCKOro OOIIECTBa, MPUHSTHIMA B OOIIECTBE
HOpMaMM Y TpPaBWIAMHM  TOBEJEHHUS,  CIOCOOCTBYIOUIMMH  Mpoleccam
CaMOITO3HAHUS, CAMOPA3BUTHUSI W HPABCTBEHHOTO CTAHOBIICHHUS JIMYHOCTHU
00yJaroIMXCsl.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHUA TMpeaMera «XHUMHUS»  OTpaXkaroT
c(hOpMUPOBAHHOCTh OIBITA I[I0O3HABATEILHOW M TMPAKTUYECKOW JESITEIHLHOCTH
OOy4JaroIIMXcs M0 peaqu3aiyy MPUHATHIX B 00IECTBE IEHHOCTEH, B TOM YHUCIIE B
YacTH:

1) rpamaaHCKOro BOCIIMTAHMS

OCO3HaHMs 00YYaIOIUMUCS CBOMX KOHCTUTYIMOHHBIX MpPaB U 00s13aHHOCTEMH,
YBaKECHUS K 3aKOHY U ITPABOIOPSAAKY;

MPEACTABICHUSI O COLMAIbHBIX HOPMAax MW MpaBUiIaX MEXKIUYHOCTHBIX
OTHOIIICHUHN B KOJUICKTHUBE;



TOTOBHOCTH K COBMECTHOM TBOPUYECKOH AESATEIbHOCTH MPU CO3JaHUH YUEOHBIX
IIPOEKTOB, PEIICHUH YYE€OHBIX U T03HABATENIbHBIX 3a/1a4, BBIIOJIHEHUN XUMUYECKHUX
HKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMAaTh M TPUHUMATh MOTHUBBI, HAMEPEHHS, JIOTHKY H
apryMEHTBI JPYTUX MPU aHAIU3E PA3IUYHBIX BUJIOB YUeOHOU AESITEIbHOCTH;

2) IATPHOTHYECKOI0 BOCITUTAHHUSA:

LIEHHOCTHOTO OTHOIIEHUSI K MCTOPUYECKOMY M HAyYHOMY HAacCJEIHI0
OTEUYECTBEHHOW XUMUHU;

YBaXEHUSI K MPOIECCY TBOpUECTBAa B OOJACTH TEOPUM W MPAKTUYECKOTO
MPUMEHEHUSI XMMUHU, OCO3HAHUSA TOTO, YTO JOCTH)KECHHUS HAyKH €CTh PE3YIbTaT
JUIMTENIbHBIX ~ HAOJMIOJEHUN, KPOMOTIMBBIX SKCIEPUMEHTAIBHBIX  IOUCKOB,
MOCTOSTHHOT'O TPY/1a YYEHBIX U MPAKTUKOB,;

MHTEpEeCca U MO3HABATEIbHBIX MOTUBOB B ITOJIYYEHHUH U MOCIEAYIOLIEM aHATIU3E
uH(GOpPMaIIMHU O NEPETOBBIX TOCTHKEHUSAX COBPEMEHHON OT€YECTBEHHON XUMUU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

HPaBCTBEHHOI'O CO3HAHMUSI, STUYECKOTO MTOBEJCHUS;

CIIOCOOHOCTH OIIEHMBATh CUTYallUH, CBA3aHHBIE C XUMUYECKUMH SIBIICHUSMH,
U MPUHUMAaTh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh HA MOPAIbHO-HPABCTBEHHbBIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE IMOBEJEHUWE M MOCTYNKH CBOMX TOBAPHILEH C
MO3ULMKA HPABCTBEHHBIX M TPABOBBIX HOPM M OCO3HAHHME TMOCJIEACTBUI 3THX
IIOCTYIIKOB;

4) popMupoBaHus KyJbTYPbI 310POBbSI:

NOHMMAaHHS LEHHOCTEH 370pOoBOro U 0Oe30macHoro obpas3a JKU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOT'O OTHOIICHHSI K COOCTBEHHOMY (DPHU3UUYECKOMY U
MICUXUYECKOMY 3/I0POBBIO;

coOmoieHrs TpaBuil 0e30MacHOr0 OOpalleHHus C BElIecTBaMU B OBITY,
ITOBCEHEBHOM KU3HU U B TPYJAOBOM JAEATEIBHOCTH,

NOHUMAHUSl LEHHOCTH TPAaBWJI MHAUBUAYAJIbHOTO M  KOJUJIEKTUBHOTO
0e30MacHOro MOBEJICHUS B CUTYallUAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIO/IEH;

OCO3HAHMS TMOCHEACTBUN W HENPUSITHS BPEIHBIX MPUBBIYEK (YHOTpPEOICHHUS
aJIKOT0JIs1, HAPKOTUKOB, KYpPEHUS);

S) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-UCCIEI0BATEIbCKON
NeATEIbHOCTH, OOIIECTBEHHO TMOJIE3HOM, TBOPYECKOW W  JPYruxX BHAAX
NEeATEIbHOCTH;

YCTAaHOBKA Ha AaKTHUBHOE YYacTUE B PEIICHHH NPAKTUYECKHUX 3adad
COLIMAJIBHOM HAaIPaBJIEHHOCTH (B paMKax CBOETO KJAcCa, IIKOJIbI);



WHTEpeca K MPAKTUIECKOMY M3YUYEHHUI0 MPOGECCHuil pa3IudaHOro pojia, B TOM
YHCJIE HA OCHOBE MPUMEHEHUS NPEAMETHBIX 3HAHUH 110 XUMHUU;

YBAXKEHUS K TPYAY, JIFOJIAM TPYya U pe3yJabTaTaM TPYAOBOU JIESITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIUBUIYAJIbHOM TPacKTOPHUH
oOpa3oBaHus, Oyayuied mnpodeccun M peaiu3alid COOCTBEHHBIX IKU3HEHHBIX
IJIAHOB C YYETOM JIMUHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMHUH, THTEPECOB U
noTpeOHOCTEN 00111eCTBA;

6) 3K0J10rH4eCKOro BOCIIMTAHMS:

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

MOHMMAHUSI TJIOOAJTBLHOIO XapakTepa HSKOJIOTMYECKUX MPOoOJieM, BIUSHUS
SKOHOMHUYECKHUX MPOLECCOB HA COCTOSIHUE MPUPOTHON U COLIMATIBLHON CPE/IbI;

OCO3HAHHUS HEOOXOJUMOCTH HCIIOJNB30BAHUSA JOCTWKEHUNW XUMHH  JUIS
pelIeHuss BOIPOCOB PALlMOHAIBHOIO IIPUPOIOIIOIBb30BAHMS;

AKTUBHOTO HENPUATHS JCHUCTBUH, NPUHOCIIIMX BpEH OKPYKAIOUIEH
NPUPOHON Cpelie, YMEHHSI MPOTHO3UPOBATh HEOJArONMPUSITHBIE HKOJOTUYECKHUE
MOCIIEICTBUA NPEANPUHUMAEMBIX JEUCTBUN U TPEAOTBPAILATh UX;

HaJIMYKS PA3BUTOTO SKOJIOTUUYECKOTIO MBILLICHUS, SKOJIOTHYECKON KYJIbTYPHI,
OIIbITA JEATEITbHOCTH JKOJIOTUYECKOU HAaIpPaBJICHHOCTH, YMEHUSA
PYKOBOJICTBOBATbCSI MU B TO3HABATEJIBHOW, KOMMYHUKATUBHOM M COILIMAIIBHOU
MpPaKkTUKe, CIOCOOHOCTM ¥ YMEHHUSI aKTUBHO MPOTHUBOCTOSITH HIEOJIOTHUHU
xemodoouu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHUS:

c(hOpPMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU U OOIIIECTBEHHON MPAKTUKH;

MOHMMAaHUS CHeUUKA XUMHUU KaK HayKd, OCO3HaHUS €€ poiu B
bopMHUpPOBaHUN PAIMOHATIFHOTO HAYYHOTO MBINIJICHUS, CO3/IaHUU IIEJIOCTHOTO
MpeCTaBICHUsT 00 OKPYXKAIOIEeM MHUPE KaK O €IMHCTBE MPUPOJBI U YETIOBEKa, B
MO3HAHUU TPUPOJHBIX 3aKOHOMEPHOCTEH | pelieHuH MpoOJieM COXpaHEHUSs
MIPUPOJHOTO PABHOBECHS,

yOSXKXAEHHOCTH B  0OCOOOW 3HAYMUMOCTHM XUMUHU JJISI  COBPEMEHHOM
UUBUJIM3ALNN: B €€ TYMaHUCTUYECKOM HAIIPABIEHHOCTH U BaXKHOU POJIM B CO3JaHUU
HOBOM 0a3pl MaTEpHAIBHONW KYyJIbTYPhl, PEIICHUH TJIOOATBHBIX MPoOJieM
YCTOMYHUBOTO Pa3BUTHS UYEJIOBEYECTBA — CHIPHEBOM, SHEPIreTUUYECKOU, MUILEBOM U
HKOJIOTHYECKON 0€30MacHOCTH, B PA3BUTUM MEAMIIMHBI, 0OECIEUEHUU YCIOBUI
YCTENIHOTO TPY/a ¥ SKOJOTUYECKHA KOM(POPTHOM KUZHH KAKIOTO YIeHa OOIIECTRA;

€CTECTBEHHO-HAYYHOM TIPAMOTHOCTH: TOHUMAHUA CYIIHOCTH METOJIOB
MO3HAHUS, WCIIOB3YEMBIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJIb30BATh
NoJIy4aeMble 3HAHUS JJIsl aHAIU3a U OOBSICHEHUS SIBJICHUN OKPY>KAIOIIETO MUpa U



MPOUCXOSIINX B HEM NU3MEHEHUH, YMEHHUS JIelaTh 000CHOBAaHHBIC 3aKIIOUEHHUS Ha
OCHOBE Hay4HBIX ()aKTOB U UMEIOIIMXCSI JAHHBIX C IENbIO MOJIYUYEHHUs TOCTOBEPHBIX
BBIBO/IOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO HCIOJIb30BaTh XUMHUYECKUE 3HAHUS IS
penieHust npo0JieM B pealibHbIX KU3HEHHBIX CUTYaIIHSX;

MHTEpeca K O3HAHUIO U UCCIIEN0BATENbCKON EATEIbHOCTH;

TOTOBHOCTU M  CIOCOOHOCTH K  HENPEPHIBHOMY  OOpa3OBaHUIO M|
caM000pa30BaHUI0, K AaKTUBHOMY TIOJYYEHHMIO HOBBIX 3HAaHUW 10 XUMUU B
COOTBETCTBHHU C KU3HEHHBIMU MOTPEOHOCTIMU;

UHTEpeca K 0COOEHHOCTSIM TpyZla B pa3iIMUHbIX cepax NmpodhecCuOoHaIbHON
NEeSATEIbHOCTH.

METAIIPEJMETHBIE PE3YJIBTATBI

MertanpeameTHble pe3ynbTaThl OCBOCHUSI yU€OHOrO IMpenMera «XuMus» Ha
YPOBHE CpEJHET0 00111ero 00pa3oBaHUs BKIIOYAIOT:

3HAQYMMBbIE  JUIS (GbopMHpOBaHUS ~ MHPOBO33PEHHS  OOy4YarOIIMXCS
MEXIUCIUIUIMHAPHBIE (MEXKIPEAMETHbIE) OOIIEHayYHbIE MOHATHUS, OTpaXKaroLUue
LEJIOCTHOCTh HAy4YHOM KapTUHbI MHpa U CHEHU(PHUKY METOIOB IO3HAHUA,
UCIOJIb3YEMBbIX B €CTECTBEHHBIX HaykaxX (MaTepHusi, BEIECTBO, SHEPIUsl, SIBICHUE,
npoliecc, CUCTEMA, HayYHbI (akKT, MPUHIMUI, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TeopHsl, UccleAoBaHue, HAOIIOEHUE, U3MEPEHUE, SKCIIEPUMEHT U JIPYTHUE);

yHUBEpCalbHble Y4eOHbIe NEWCTBHS (TIO3HABAaTEIbHbIE, KOMMYHHKATHUBHBIE,

pEryJIATUBHBIE), o0ecreunBaroIIme dbopmupoBaHue byHKIIMOHATBHON
I'PaMOTHOCTH M COITMATIBHOM KOMIETSHIIMN 00yUYaroInXCs;
CIIOCOOHOCTH 00yJarommxcst UCII0JIb30BaTh OCBOEHHBIE

MEXIMCIMIUIMHAPHBIC, MUPOBO33PEHUECKUE 3HAHUS M YHUBEPCAIbHbIC y4COHBIC
JICVCTBYS B IO3HABATEIILHOM U COIUAIIBHOM MPAKTHKE.

MeranpeaMeTHble pe3yibTaThl OTPAXKAKOT OBJIAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TIO3HABATEIbHBIMH, KOMMYHUKATUBHBIMH W  PETYyJISTUBHBIMU
JICUCTBUSIMU.

OBJaanenue YHUBEPCAJIbHBIMH Y4eOHbIMU NO3HABATEJIbHBIMH
AEUCTBUSIMM

1) 6a30Bble JJOruvYecKue JaeMcTBUsI:

CaMOCTOSITeIbHO  (OPMYyNIHpOBaTh W aKTyaJIU3UpPOBaTh  MPOOJIEMY,
BCECTOPOHHE €€ pacCMaTpUBATh;

ONpeAesATh LEJNH JESITEIbHOCTH, 3ajJaBas IapaMeTpbl U KPUTEPUU HX
JIOCTHXKEHUSL, COOTHOCUTD PE3YJIBTAThI AEATEIIBHOCTHU C MIOCTABICHHBIMU LIEJISIMH;



WCIIOJIB30BaTh MPU OCBOCHUM 3HAHUN MPUEMBI JIOTMUYECKOTO MBIIUICHUS —
BBIJICTISITh XapaKTEPHbIE MPU3HAKU MOHITUN M YCTAHABIMBATH UX B3aUMOCBS3b,
WCITOJIb30BAaTh COOTBETCTBYIONINE TIOHSTHSI JIJIs1 OOBSICHEHUS OTIEIBHBIX (PaKTOB U
SIBJICHUU;

BBIOMpaTh OCHOBAHUS M KPUTEPUU I KJIAcCHU(PUKAIIMKU BEIIECTB H
XAMHUYECKUX PEAKIUN;

YCTAaHABJIMBATh MPUYUHHO-CJICACTBEHHBIC CBSI3U MEXIYy H3y4aeMbIMU
SABJICHUSIMU;

CTPOUTH JIOTMYECKHWE PACCYXJCHHS (MHAYKTUBHBIC, JICIYKTHBHBIC, IO
aHAJIOTUM), BBISABJIATH 3aKOHOMEPHOCTH W TPOTHBOPEYHS B paccMaTPUBAEMbBIX
ABJICHUAX, (POPMYJIUPOBATH BHIBOABI U 3aKIIIOUCHUS;

MPUMEHSITH B MPOLIECCE MO3HAHMS, UCTIOIB3YEMbIC B XUMUU CUMBOJINYECKUE
(3HAaKOBBIE) MOJICIIH, PEOOPA30BHIBATE MOJICIIBHBIC MPEICTABICHUS — XUMUUCCKUN
3HaK (CHMBOJI) 2JIEMEHTa, XuMHU4Yeckas (popMyia, ypaBHEHUE XUMUYECKOU peaKIuu
— MPU PELICHUH Y4YEOHBIX MO3HABATEIBHBIX M MPAKTHUYECKUX 3aJad, MPUMEHSThH
Ha3BaHHbBIC MOJICTIbHBIC MPECTABICHUS ISl BBISIBICHUSI XapaKTEPHBIX MPU3HAKOB
M3Yy4aeMbIX BEIIECTB U XUMUYECKUX PEaKIUH.

2) 6a3oBbIe HCCIIeA0BATEIbCKIE IeiiCTBHS:

BJIaJICTh OCHOBAMH METOJIOB HAyYHOTO ITO3HAHUS BEIIECTB U XUMHYECKUX
peaKkuui;

dbopMyIUpOBATH IS U 33/1a4U UCCIICIOBAHUS, UCTIOIL30BaTh MTOCTABIICHHbBIC
U CaMOCTOSITENIbHO C(HOPMYJIMPOBAaHHBIE BOMPOCH B KadyeCTBE HHCTPYMEHTA
MO3HAHUS U OCHOBBI JIJIT (DOPMUPOBAHMS THIIOTE3bI MO MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYKJICHUM;

BJIAJICTh HABBIKAMH CaMOCTOSITEJILHOTO TUIAHUPOBAHUS W  IPOBEJCHUS
YYEHUYECKUX IKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOJIOAATh 3a XOJI0M
mpoliiecca, CaMOCTOSITENIbHO TPOTHO3UPOBATh €ro pe3ynibTar, (HopMyInpoBaTh
000011IeHUS ¥ BBIBOJIbI OTHOCUTEIBHO JOCTOBEPHOCTH PE3yJIbTATOB UCCIIEIOBAHUS,
COCTaBJIAITh 0OOCHOBAHHBIN OTYET O MPOACIaHHOM padoTe;

npuoOpeTaTh OMNBIT YYEHWYECKOM HCCIENOBATENLCKOW U MPOEKTHOM
JEATEeIIbBHOCTH, MPOSBIISTH CIIOCOOHOCTh U TOTOBHOCTH K CaMOCTOSITEIIBHOMY
MOUCKY METO/IOB PEIICHUS MPAKTUYECKUX 3a]1a4, TPUMEHEHUIO Pa3IMYHbIX METO/I0B
MO3HAHUS.

3) pabora ¢ uHpopmMaumeii:

OPUEHTUPOBATHCA B PA3IUYHBIX HCTOYHMKAX HHOOpManuu (HAy4dHO-
MOMyJIsipHAsl JIUTEpAaTypa XUMHUYECKOTO COJACPIKAHWSA, CIPABOYHBIE TIOCOOUS,
pecypcbl HTepHETa), aHamTu3upoBaTh WH(DOPMAIMIO PA3IMYHBIX BHIOB U (opM
MpEeACTaBIICHUS], KPUTUYECKU OIIEHUBATH eé JIOCTOBEPHOCTH u
HENPOTUBOPEYNBOCT;



dbopMynTUpOBaTh 3aMpPOChl U MPUMEHATH PA3IUYHbIE METOMABI MPHU TMOUCKE U
orbope wuHPOpMaLMK, HEOOXOAMMOW JUIsi BBIMOJMHEHHA Y4YEOHBIX 3a1ay
OIIPEIEIIEHHOIO TUIIA;

npuoOpeTaTh ONBIT HCIOJIb30BAaHUS HH(POPMALIMOHHO-KOMMYHUKATHUBHBIX
TEXHOJOTMH U Pa3IMYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMAlbHYIO  (GOpMy  TMpEACTABICHUS
uHbopMaluu (cxemsl, TpaduKu, AUArpaMMBbl, TAOIHIIbI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAYYHBIH S3bIK B KAUECTBE CPEACTBA IIPHU pabOTE C XUMUYECKOU
uHpOpMalMel: MPUMEHITh MEXKIIPEAMETHbIE ((PU3NYECKUE U MaTeMaTHYECKHE)
3HAaKU U CUMBOJIBI, pOpMyJIbl, aOOpeBUATYpbl, HOMEHKIIATYPY;

UCTIONB30BaTh W TPeoOpa3oBhIBaTh 3HAKOBO-CHUMBOJHMYECKHE CPEICTBA
HaTJISAHOCTH.

OBgJ1ajeHHe YHHBEPCAJIbHBIMA KOMMYHUKATUBHBIMH el CTBUSIMM:

3aJ1aBaTh BOMPOCHI MO CYHIECTBY OOCYKJAa€MOU TEMBI B XOJ€ JUaJIOra U/Win
JUCKYCCHM,  BBICKa3bIBaTh  WJEH, (GOPMYIHPOBATh CBOU  TMPEAJIOKEHUS
OTHOCHTEIFHO BBITIOHEHUS MPEJIOKEHHOM 3a/1a4H;

BBICTYIIaTh C TPE3CHTAllMell pe3ylbTaTOB MO3HABATEIBHOU JI€ATEIHHOCTH,
MOJyYEHHBIX CAMOCTOSITENIbHO UJIM COBMECTHO CO CBEPCTHUKAMMU IPH BBIITOJIHEHUU
XUMHUYECKOT0 3KCIEPUMEHTa, MPAKTUUECKONH paboOThl MO MCCIEIOBAaHUIO CBOWCTB
M3y4aeMbIX BEIECTB, peajan3alui y4eOHOTO poeKTa U (OPMYIUPOBATH BHIBOIBI
1o pe3yibTaTaM MPOBEACHHBIX HCCICIOBAHMA MYTEM COTJIACOBAHMS TO3MIMA B
X0J1e 00CYX/IeHUSI 1 0OMEHa MHCHUSIMH.

OBiaieHHe YHMBEPCAJIbHBIMHU PeryIsiTUBHBIMM 1eHCTBUSIMU:

CaMOCTOSITEJIbHO TUIAHUPOBATh U OCYILIECTBISATh CBOIO IO3HABATEJIbHYIO
JeSTENIbHOCTD, Ompezenss e€ Iend W 3aJadd, KOHTPOJIUPOBAaTH M 1O Mepe
HEOOXOJAMMOCTH KOPPEKTHPOBATh TMpe/jlaraeéMblii aJroput™M JACUCTBUU MpHU
BBIMIOJITHEHUHM YYE€OHBIX U HCCIIEOBATEIbCKUX 3afady, BbIOMpaTh Haubosee
3¢ (EeKTUBHBI CHOCOO MX pEIIeHUs € Y4ETOM IOJNyYEHHUS HOBBIX 3HAHUU O
BEIIECTBAX U XUMUYECKUX PEAKIIUSX;

OCYIIECTBISITH CAMOKOHTPOJIb CBOCH JIEATEIHPHOCTH Ha OCHOBE CaMOaHAIH3a U
CaMOOIICHKH.

INPEAMETHBIE PE3YJIBTATBI
11 KIIACC

[IpeameTHble pe3ynbTaThl OCBOEHUS Kypca «OOImas M HeopraHuyeckas
XAMUSD) OTPAXKAKOT:

cOPMHPOBAHHOCTh  MPEACTABICHUN: O XUMHUYECKOW COCTaBIISIONICH
€CTECTBEHHO-HAYYHON KapTUHBI MUPA, POJIM XMMHUU B IO3HAHUU SIBIICHUW IPUPOJIBIL,



B (OPMHUPOBAHWUU MBIIIUICHUSI W KYJIBTYPhl JIMYHOCTH, €€ (YHKIIMOHAIBLHOMN
TPAaMOTHOCTH, HEOOXOIMMOM JJISI PEIICHUsI TPAKTUYECKHUX 3a/1ad U DKOJIOTHUYECKH
000CHOBaHHOTO OTHOIICHHS K CBOEMY 370POBBIO M PUPOTHOM Cpee;

BJIQJICHNE  CHCTEMOH  XUMHYECKMX  3HaHWH, KOTOpas  BKIJIIOYACT:
OCHOBOIIOJIATAIONIME TOHATUS (XMMHYCCKUI 3JIEMEHT, aToM, u3ortom, S-, p-, d-
AJIEKTPOHHBIE OpOWTaIM aTOMOB, HWOH, MOJIEKYyJa, MOJIb, MOJIAPHBI O0O0BEM,
BaJICHTHOCTb, JJICKTPOOTPHUIIATEIIEHOCT, CTETICHh OKHCIICHUS, XUMHUYECKasi CBS3b
(KoBaJIeHTHAs!, HOHHAS, METAJUTMYECKast, BOJOPOIHAS ), KPUCTAININIESCKas PEIIETKa,
TUTIBI ~ XUMHYECKUX  PEAKIM, pacTBOp, OICKTPOJHUTHI, HEIICKTPOJHUTHI,
AJEKTPOJIUTUYECKAST JUCCOIMAIUS, OKHUCIUTENIb, BOCCTAHOBUTENb, CKOPOCTbH
XUMUYECKON pEakIui, XUMHUYECKOE PABHOBECHE); TEOPUHM W 3aKOHBI (TEopHs
AIEKTPOJUTUYECKON Juccolmannu, nepuoanueckuii 3akon JI. M. Menneneesa,
3aKOH COXpaHEHHUSI MAcChl BEIIECTB, 3aKOH COXPAHEHUS U MPEBPAILCHUS] YHEPTUU
Py XUMUYECKUX PEAKIHUAX), 3aKOHOMEPHOCTH, CHMBOJUYECKUN S3bIK XUMUH,
MHPOBO33PEHUYCCKHEC 3HAHUWA, JIC)KAIIUE B OCHOBE TMOHMMAHHUS MPUIMHHOCTH U
CUCTEMHOCTH XUMHUYECKHUX SBJICHUH, (PAKTOIOTHYECKHE CBEIACHUS O CBOWCTBAX,
COCTaBe, MOJIYYCHUH U 0€301TaCHOM HCIIOJIh30BAHUH BAXKHEHIIINX HEOPTaHMICCKUX
BEII[ECTB B OBITY U IPAKTUYECKOM IESITEIILHOCTH YEJIOBEKA;

c(hOpMHPOBAHHOCTh YMEHUM BBISBIISATh XapaKTEPHbIE MPU3HAKU TOHSITHH,
yCTaHABJIMBATh WX B3aWMOCBS3b, MCIOJb30BaTh COOTBETCTBYIONINE TOHITHS TPHU
OTMCAaHWH HEOPTAHMYECKUX BEIIECTB U UX MPEBPAIICHU;

c(hOpPMHPOBAHHOCTh YMEHHUM HCIIONB30BATh XUMHUYECKYH) CHMBOJIUKY LIS
coctaBieHuss (OpPMyJ BEIIECTB M  YPAaBHEHHM XMMHYECKUX  PEAKIUH,
cuctematudeckyto HomeHknarypy (IUPAC) u TpuBranbHble Ha3BaHUS OTIAEITBHBIX
HEOPTaHWYECKUX BEIIECTB (YrapHbId Ta3, YIJIEKUCIBIA Tra3, aMMHaK, raméHas
W3BECTh, HETAEHAS N3BECTh, TUTHEBAS CO/IA, IUPUT U IPYTHC);

c(hOpPMHPOBAHHOCTh YMEHUH OIMPEACNIATh BAJICHTHOCTh M CTENEHb OKUCIICHUS
XUMUYECKUX DJIEMEHTOB B COCIMHECHUSIX PA3IMYHOTO COCTaBa, BUJ XUMHUYECKOU
CBsI3M (KOBaJCHTHAs, MOHHAS, METAJUIMYECKasl, BOJIOPOHAS) B COSAMHCHUSAX, THII
KPUCTAJUTMYECKOW PEIIETKH KOHKPETHOTO BEIIECTBa (aTOMHAs, MOJICKYJIspHas,
WOHHAs, METAJUTMYECKas), XapakTep Cpebl B BOJAHBIX pacTBOpPaX HEOPTaHUYCCKUX
COCIUHCHUM;

chOpMHPOBAHHOCTh yMEHUH yCTaHaBIMBAThH MPUHAIICKHOCTh
HEOPTaHWYECKHUX BEIICCTB MO HMX COCTaBYy K OMNPEACIEHHOMY KIIacCy/TpyIIe
COCMHEHHI (MIPOCThIC BEIIECTBA — METAUIBI U HEMETAJIIbI, OKCUIBI, OCHOBAHUS,
KHUCIIOTHI, aM()OTEPHBIC THAPOKCUIBI, COJTH);

c(hOpMHPOBAHHOCTh YMEHHUI PACKPBIBATh CMBICI MEPUOANIECKOro 3aKoHa [1.
W. MenneneeBa u 1eMOHCTPUPOBATH €TO0 CUCTEMATHU3UPYIOIIYI0, O0OBICHUTEIBHYIO
Y TIPOTHOCTHYECKYIO (DYHKITUY;



c(OpMUPOBAHHOCTh YMEHHM XapaKTepU30BaTh DSJIEKTPOHHOE CTPOCHHUE
aTOMOB XUMHUYECKUX »3JeMeHTOB |—4 mnepuonos Ilepuoanueckoil cHUCTEMBI
xumuaeckux syemeHToB JI. M. MeHnueneeBa, WCHONB3ys MOHATHA «S-, P-, d-
AJIEKTPOHHBIE OPOUTATINY, «IHEPTETUUECKUE YPOBHUY», OOBSICHATH 3aKOHOMEPHOCTHU
MU3MEHEHHS] CBOMCTB XMMHYECKUX AJIEMEHTOB U UX COCAUHEHUW IO MEepuoAaM M
rpynnam I[lepuoandeckon cucremsl XuMuaeckux anemeHToB /1. 1. Menneneesa;

c(OpMUPOBAHHOCTh ~YMEHUH  XapaKTepu3oBaTh (OMUCHIBATh)  OOIIHE
XUMUYECKHE CBOWCTBA HEOPraHWYECKUX BEIIECTB  PA3JIWYHBIX  KIIACCOB,
MOATBEPAKAATh CYLIECTBOBAHUE T€HETHUYECKOW CBSA3M MEXKIY HEOPraHWYECKUMU
BEILIECTBAMH C IIOMOILIBIO YPABHEHNUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKLUN;

c(OPMHPOBAHHOCTh YMEHHS KIACCU(UIHMPOBATH XUMHUYECKUE PEAKLIUU IO
pa3NUYHBIM MpPU3HAKaM (YUCIY M COCTaBy PEarupyrolldX BEIIECTB, TEIJIOBOMY
3pdeKTy peakuuu, U3MEHEHUIO CTENEHEH OKUCIEHHS 3JIEMEHTOB, 0OpaTUMOCTH
peakuuy, y9acTHIO KaTajlu3aTopa);

c(OPMHPOBAHHOCTh YMEHHUI COCTaBJSATh YPaBHEHHUS DPEaKUUW pPa3IHUYHBIX
THUIIOB, TOJHBIE U COKPAIEHHBIE YPABHEHUS PEAKIMii HOHHOTO 0OMEHa, YYUThIBas
YCJIOBHS, ITPU KOTOPBIX ATH PEAKIIMU UAYT J0 KOHLA;

C(OPMUPOBAHHOCTh YMEHHUIl MPOBOJUTH PEAKIMH, IOATBEPKIAIOIINE
KA4ECTBEHHBI COCTAaB pPAa3JIMYHbIX HEOPraHMYECKUX BEIIECTB, pPACIIO3HABATH
ONBITHBIM ITYTEM HOHBI, TPUCYTCTBYIOIIME B BOJAHBIX PACTBOPAX HEOPTaHUYECKUX
BEILIECTB;

C()OPMUPOBAHHOCTh ~YMEHMH  pPACKpPbIBATh CYIIHOCTb  OKHCJIUTEIBHO-
BOCCTAaHOBUTEJIbHBIX PEAKLUN MMOCPEICTBOM COCTaBJICHMSI 3JIEKTPOHHOTO OasiaHca
ATHUX PEaAKIIUM;

c(OpPMHPOBAHHOCTh YMEHUHN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XMMHYECKOM
peakLMK OT pa3auyHbIX (PAKTOPOB; XapaKTep CMEIIEHUS XUMUYECKOTO PAaBHOBECHUS
B 3aBUCHUMOCTH OT BHelIHero Bo3aeictsus (mpunuui Jle [larensbe);

C(OPMUPOBAHHOCTh YMEHUH XapaKTepU30BaThb XHWMUYECKHE MPOLECCHI,
JekKalye B OCHOBE IPOMBIIUICHHOTO IMOJYYEHHSI CEPHOM KHCIIOTHI, aMMHAaKa, a
TaKke CPOPMUPOBAHHOCTH MPEACTABICHUNA 00 OOLIMX HAyYHBIX MPUHLHUINAX WU
HKOJIOTHYECKUX MPOOIEMaX XMMUYECKOT0 MPOU3BO/JICTBA;

c(OPMUPOBAHHOCTh YMEHHUI MPOBOIUTH BBIYUCICHHUS C HCIOJIB30BAHUEM
MOHSITHS «MacCOBasi OJIsl BEILIECTBA B PACTBOPE», 00BEMHBIX OTHOIICHU Ta30B PU
XUMHUYECKUX PEaKIUsAX, MACChl BEIIECTBA WM 00bEMA Tra30B IO HU3BECTHOMY
KOJIMYECTBY BEILIECTBA, Macce WM OOBEMY OAHOTO M3 YYACTBYIOIIMX B PEAKIUU
BEIIECTB, TEIJIOBOrO 3¢ (dekTa peakuud Ha OCHOBE 3aKOHOB COXPAHEHHsI MacChl
BEILIECTB, IPEBPALIECHUS U COXPAHEHUS DHEPTUU;

c(OpMUPOBAHHOCTh YMEHUI COOMIOAATH MpaBUiia MOJIb30BAHUS XUMHUECKOM
NoCyJI0l ¥ JabopaTOpHBIM OOOpPYAOBaHUEM, a TaKKe MpaBuiia OOpalIeHUs C



BEILECTBAMH B COOTBETCTBHM C MHCTPYKLUHSMH MO BBITOJHEHHIO JTA0OPATOPHBIX
XUMHUYECKHUX OIIBITOB;

c(OPMUPOBAHHOCTh YMEHHUI TIJIAHUPOBATh M BBINOJHATH XHUMHUYECKUN
HKCIEPUMEHT (Pa3/IOKEHHE MEPOKCHIA BOJOPOAA B MPUCYTCTBUM KaTajau3aropa,
ONPENEICHUE Cpelpl pPacTBOPOB BEIIECTB C IOMOLIBID  YHUBEPCAIBHOIO
WHANKATOpa, BIUSAHUE PA3IMYHBIX (PAKTOPOB HA CKOPOCTh XMUMHUYECKOW pEaKlvy,
peakluy MOHHOrO OOMEHAa, KayeCTBEHHbBIE pPEaKUUU Ha cyinb(ar-, KapOoHaT- U
XJIOPUI-aHUOHBI, HA KaTUOH AMMOHHSI, PEHICHUE DKCIIEPUMEHTAIbHBIX 3a/1ad II0
temaM «Metamsl» U «HemeTtannsl») B COOTBETCTBUM C IpaBUJIAMU TEXHUKU
0e30macHOCTH IpU OOpaIlleHUHU C BELECTBAMH U J1a0OpaTOPHBIM 000pPYI0BaHUEM,
NPEACTABIATh PE3YNbTaThl XHWMHYECKOIO OJKCIIEpUMEHTa B (opMe 3amucu
YpaBHEHUH COOTBETCTBYIOIINX PEAKIUI U (POPMYIIMPOBATH BHIBOJBI HA OCHOBE 3THX
pe3yIbTaTOB;

C()OPMUPOBAHHOCTb YMEHUH KPUTUYECKU aHAIU3UPOBATh XHUMUYECKYIO
uH(pOpMAIMIO, TMOJY4aeMYyK0 M3 pa3HbIX HCTOYHUKOB (CpEACTBA MacCOBOMU
KOMMYHUKaIH, IHTepHET 1 ApyTrux);

chOpMUPOBAHHOCTh ~ YMEHHMH  coOOJIIOAaTh  TpaBUJia  HKOJOTHYECKHU
1eJIecOo00pa3HOro TOBEAEHUS B OBITY WU TPYAOBOH JEATEIBHOCTH B IENIAX
COXPAaHEHMsS CBOEr0 30POBbA M OKPYXKAIOIIEH IPUPOIHOM Cpelbl, OCO3HABATH
OMACHOCTh BO3/CHCTBUS HA )KUBBIE OPraHU3Mbl ONPEIETEHHBIX BEIIECTB, TOHUMAs
cmbicnt mokazarens IIJIK, moscHATP Ha mHpuMepax CcHocoObl yMEHBIIEHUS H
IPENOTBPALICHUS X BPEIHOTO BO3JAEHCTBUS Ha OPTaHU3M YEJIOBEKA;

Ui 00y4aroUIMXcs ¢ OrPaHUYEHHBIMH BO3MOKHOCTSIMHM 37I0POBbs: YMEHHE
OPUMEHATh 3HaHUS OO0 OCHOBHBIX JIOCTYIHBIX METOAAaX MO3HAHUS BEUIECTB U
XUMUYECKUX SIBJICHUM;

JUISL CHENbIX M CHa0OBHIAAIIMX OOYYAIOLIMXCSl: YMEHHE HCIOJIb30BaTh
penbedHO-TOYeUHYI0 cucTeMy oOo3HadeHuit JI. bpaitns s 3amucu XUMHYECKHUX

dbopmy.



11 KJIACC

KoaunugecTBoO 3 (i )
JeKTPOHHBIE (IIn(poBbIe
Ne i/ HaumeHoBaHue pa3/ieioB U TeM NPOTrPaAMMBbI 4yacoB P HHep
o0pa3oBaTe/ibHbIE PeCypchbl
Bcero
Paznen 1. Teopernueckue 0CHOBBI XUMHU
Ctpoenue atomoB. Ilepuonnueckuii 3akod u Ilepuognyeckast cucrema
1.1 p PHOA PHOA 3 https://myschool.edu.ru/
XUMHYECKHX 21eMeHTOB [l. 1. MeHnaeneeBa
1.2 Crtpoenue BemiecTBa. MHOrooOpasue BEIEeCTB https://myschool.edu.ru/
1.3 XHUMHYECKUE PEaKITUU 6 https://myschool.edu.ru/
Hroro no pazneny 13
Paznen 2. Heoprannueckasi XuMus
6
2.1 Mertamiel https://myschool.edu.ru/
9
2.2 Hemeramsl https://myschool.edu.ru/
2.3 CBs13b HEOPraHUYECKUX U OPraHUYECKUX BEIIECTB 2 https://myschool.edu.ru/
Hroro no pazneny 17
Paznea 3. Xumnd u :Knu3HbL
3.1 XUMUS U )KA3HD 4 https://myschool.edu.ru/
Uroro no pazaeny 4
34

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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11 KJIACC

KoanvecrBo  Juexrponnbie uudponbie
Ne i/ Tema ypoka 4acoB oOpa3oBaTe/ibHbIE
Bcero pecypchbl

1 XUMHAYECKUH dIIEMEHT. ATOM. DIIEKTPOHHAS KOH(UTYpAIIHsI aTOMOB 1 https://myschool.edu.ru/
[lepuoanueckuii 3axoH u [lepuoanueckas cucteMa XUMHUYECKUX IEMEHTOB /.

2 p p . . A 1 https://myschool.edu.ru/
W. MenneneeBa, ux CBsI3b C COBPEMEHHOW TEOpHUEH CTPOCHUS aTOMOB
3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB XUMUYECKHUX JIEMEHTOB M UX

3 COCIMHEHHH 10 TpyIIaM U MepruoiaM. 3HaUCHHUE MEPUOTUISCKOTO 3aKOHA U 1 https://myschool.edu.ru/
CUCTEeMbI XUMHUYeCKuX 3eMeHToB J[.1. MeHeneeBa B pa3BUTUH HAYKU
CrpoeHue BeniecTBa. XUMUYECKasl CBsI3b, €€ BUJIBI; MEXaHU3MBI 00pPa30BaHUS

4 P ° ’ : P 1 https://myschool.edu.ru/
KOBaJICHTHOM CBs3U. BogopoaHas cBs3b
BanentHocTs. DnekTpoorpuiarensHocTh. CTeneHs okucieHus. Bemecrsa

5 POOTP 1 https://myschool.edu.ru/
MOJIEKYJISIPHOTO ¥ HEMOJIEKYJISIPHOTO CTPOSHUS
[TonsiTue 0 nUcTepcHBIX cucTeMax. VICTUHHBIE M KOJUTOMIHBIE PACTBOPHI.

6 P P P 1 https://myschool.edu.ru/
MaccoBast 107151 BELIeCTBa B pacTBOpE
Knaccudukanus 1 HOMEHKIATypa HEOPraHUYECKUX COEIMHEHM. | 'eHeTnueckas

7 ¢ P P 1 https://myschool.edu.ru/
CBSI3b HEOPraHMYECKHX BEIIECTB, PA3IMYHBIX KJIACCOB
Krnaccudukanus XuMHUECKUX peakluii B HEOPraHUYECKON U OpraHNYecKoi

8 XUMHH. 3aKOH COXPAaHEHMSI MACChI BEILIECTB; 3aKOH COXPAHEHUS U IIPEBPALLCHHUS 1 https://myschool.edu.ru/
SHEPTUH NPU XUMUYECKUX PEAKIUAX

9 CxkopocTts peakiuu. OOpaTuMbie peakiiui. XUMHUUYECKOE PAaBHOBECHE 1 https://myschool.edu.ru/

10 [TpakTuueckas pabota Ne 1. «BiustHue pa3nu4HbIX (PAaKTOPOB HA CKOPOCTH
XUMHYECKON PEaKIuu»
DnekTpoauTuyeckas auccormanus. [lonstue o BomopoaHoM nokasarese (PH)

11 pactBopa. Peakunu nonHoro oomMena. I'uapoan3 opraHMuecKux u 1 https://myschool.edu.ru/

HCOPTraHNYCCKUX BCIICCTB
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OKHCIUTENEHO-BOCCTAHOBUTEIbHBIC peakiuu. [ToHsATHE 00 dIMeKTpoIm3e

12 N 1 https://myschool.edu.ru/
pacIiaBoB U PacTBOPOB COJICH
1
13 KonTponbHas padbota mo pazueny «TeopeTndeckue OCHOBBI XMMUI)
Merasibl, ux nojoxxenue B [lepnoandeckoil cucTeMe XUMUUYECKHUX SJIEMEHTOB
14 1. . MenneneeBa u 0COOEHHOCTH CTpOeHHsI aToMOB. O01ue hru3ndeckue 1 https://myschool.edu.ru/
CBOICTBAa METAJJIOB
15 CnutaBbl METAIIIOB. DJIEKTPOXUMUYECKUHN PSiJT HANIPSKEHUH METAIIIIOB 1 https://myschool.edu.ru/
16 XHMHtieCKHe CBOI\/JI(iTBa BayKHEHUIITHX MfTaJIJIOB (HaTpuii, KaJIUii, KAJIbLIUH, 1 https://myschool.edu.ru/
MarHui, aJJlOMUHAN) U UX COSTUHEHUN
17 XUMHUYECKUE CBOMCTBA XpOMa, MEAU U UX COCTUHECHUI https://myschool.edu.ru/
18 XnMHYecKre CBOMCTBA IIMHKA, JKeae3a U UX COSIMHEHUH 1 https://myschool.edu.ru/
19 [IpakTrueckas padota Ne 2. "Pemenne skCiepuMEeHTAIBHBIX 337124 110 TEME
«MeTtauie»"
20 Hewmeramibl, ux nonoxxenue B [leproanyeckoit cucteMe XMMUIECKUX 1 https://myschool.edu.ru/
anemeHToB /. V1. MenaeneeBa 1 0cOOEHHOCTH CTPOEHHSI aTOMOB
21 dusnyuecKkre CBOMCTBAa HEMETAILIOB. AJUIOTPOIHSI HEMETAIIJIOB (Ha MpuMepe 1 https://myschool.edu.ru/
KHCJIOpoJia, cepbl, hocdopa u yriepoia)
22 XHUMUYECKHE CBOKCTBA TaJIOTEHOB, CEPBI U UX COCAUHEHUI 1 https://myschool.edu.ru/
23 XuMHUeCcKue cBOicTBa a30Ta, Gpocdopa U X COeTUHEHUIN 1 https://myschool.edu.ru/
24 XHWMHMYECKUE CBOMCTBA yIiIepoa, KPpEMHUS U UX COCIMHEHUN 1 https://myschool.edu.ru/
25 [IprMmeneHne BaXXHEUIINX HEMETAJUIOB U UX COEIMHEHUN 1 https://myschool.edu.ru/
26 O06o0menne 1 cucTemMaTru3anys 3Hanui Mo Teme «Hemeramtery. Berauciaenus 1
10 YPAaBHEHHSIM XUMHUYECKUX PEAKITUN U TEPMOXUMUICCKHE PACUETHI
97 [TpakTuueckas pabota Ne 3. «PerieHue sKCiepUMEHTATbHBIX 33/1a4 110 TeMe 1

"HemeTtamas"»



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

28 KonrtponsHas padora no temam «Metamisi» u «Hemerasny/Beepoccuiickas 1
IpoBepoyHasi pabora
Heoprannueckue n oprannyeckue KMciIoTbl. Heopranmueckue 1 OpraHnuecKue
29 P P P P 1 https://myschool.edu.ru/
OCHOBAaHHUS
AM@oTepHbIE HEOPraHMYECKUE U OpraHUYECKUE COeTMHEHUS. | 'eHeTnueckas
30 dorep P P 1 https://myschool.edu.ru/
CBA3b HEOPraHUYECKUX U OPraHUYECKUX BELIECTB
Posb xumun B 00ecrieueHUM KOJIOTUIECKOM, JHEPTeTUIESCKON U MTUIIEBON
31 > JHEP 1 https://myschool.edu.ru/
0€30MacHOCTH, PA3BUTUU MEIULIUHBI
[IpencraBnenus: 00 0OMKUX HAYYHBIX MPUHIIUIIAX TPOMBIIIUIEHHOTO MTOJTyYEHUS
32 P . i P P i 1 https://myschool.edu.ru/
BOXHEHIINX BEILIECTB
33 UYenoBek B MUpE BEIIECTB U MaTEPUAIOB 1 https://myschool.edu.ru/
34 XuMUs U 37J0pOBbE YEIOBEKA https://myschool.edu.ru/
34

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

YYEBHO-METOJJNYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIA YYEHUKA

* Xumus, 11 xmace/ I'a6puensa O.C., OctpoymoB WN.I'., Cnankos C.A.

AxkmmonepHoe obuiectBo «M3narensctBo «lIpocBemenne»

METOJUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

1. MudopmManmoHHO-METOANYECKOE MUCHbMO 00 OCOOCHHOCTAX
npenojiaBanus yueoHoro npeamera «Xumus» B 2024/2025 yuedHOM
rony

2. @enepasibHas paboyas MporpaMma Mo yueoOHOMY IpeaMeTy «XUMUSD)
6a308BbIil ypoeHs (COO)

3. 3arpanununas H.A. JlocTixeHnue MeTanpeIMETHBIX pPe3yIbTaToB
oOyuenus B pamkax yueoHoro npeamera «Xumus» (MCPO PAO).

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HNHTEPHET

1. BupryanbHbie 1a00paTOpHBIE U MPAKTUYECKUE pabOTHI HA YIITYyOJICHHOM

YPOBHE CPeJHET0 00111ero 00pa3oBaHus M0 XUMHUH.
2. 1IOC «Mos mKomay.


https://koiro.edu.ru/wp-content/uploads/2024/07/Informacionno_metodicheskoe_pismo_po_prepodavaniyu_himii_v_2024_2025.pdf
https://koiro.edu.ru/wp-content/uploads/2024/07/Informacionno_metodicheskoe_pismo_po_prepodavaniyu_himii_v_2024_2025.pdf
https://koiro.edu.ru/wp-content/uploads/2024/07/Informacionno_metodicheskoe_pismo_po_prepodavaniyu_himii_v_2024_2025.pdf
https://koiro.edu.ru/wp-content/uploads/2024/06/federalnaya-rabochaya-programma-po-uchebnomu-predmetu-himiya-bazoviy-uroven-soo.pdf
https://koiro.edu.ru/wp-content/uploads/2024/06/federalnaya-rabochaya-programma-po-uchebnomu-predmetu-himiya-bazoviy-uroven-soo.pdf
https://vk.com/video-215962627_456239374
https://vk.com/video-215962627_456239374
https://content.edsoo.ru/lab/subject/5/
https://content.edsoo.ru/lab/subject/5/
https://content.edsoo.ru/lab/subject/5/

