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AnHoOmayusn K padouen npozpamme
y4eOHOTO TIpeIMeTa « X MU

PaGouas mporpamma yueOHOTO Kypca XMMHUU COCTaBJIeHa Ha ocHOBE [IpuMepHOit
IporpaMMBbI OCHOBHOTO 00IIIeT0 00pa3oBaHus 1o XumuH, [IporpaMmbl Kypca XUMHH IS
yuamuxcs 8-11 kiacco o01eodpazoBatenbubix yupexxaenuit O.C.I'abpuensna,
['ocynapcTBeHHOr0 00111€00pa30BaTEILHOTO CTaHAapTa U paccuuTaHa Ha: 34 yaca— 11
KJ1acc.

TeopeTrdeckyro OCHOBY Kypca o01ieit xumuu 11 ki1acca cocTaBIisItOT: COBPEMEHHBIE
MIPEICTABJICHAS O CTPOCHUH BEIIECTB (ITEPUOIUIECKOM 3aKOHE M CTPOCHUH aTOMa, THUIIaX
XUMUYECKUX CBSI3CH, arperaTHOM COCTOSIHUU BEIIECTBA, MOJIMMEPAX M TUCIICPCHBIX
CUCTEMAaX, KAYECTBEHHOM U KOJIMYECTBEHHOM COCTaBE BEIIECTBA) U XUMUYECKOM IIpoIiecce
(x1accupuKaym XUMHYECKUX PEaKIIUA, XHMUYIECKOW KHHETUKE U XUMUICCKOM
PaBHOBECHH, OKHUCITUTEILHO-BOCCTAHOBUTEIIBHBIX MPOIIECcCax. ).

Pabouas mporpamma pazpaboTaHa METOJIUYECKUM OObEAMHEHUEM YUUTENICH B
COOTBETCTBHUH C MOJIOKEHUEM 0 pabodmXx mporpammax 1 OmpeaessieT OpraHnu3alnio
00pa3oBaTeNbHON NEATETLHOCTH YUUTENS B IITKOJIE 0 YIeOHOMY MTPEAMETY « XUMUSD).

Pabouas nporpamma yueOHOTO nipeamera « XuMus» sieisierca yacteio OOIT COO
ONPENECIAIOICH:

- COZIEpKAHHUE;

- IUIAaHUpYEMbIE Pe3ybTaThl (JIMUHOCTHBIE, METAIIPEAMETHBIE U IPEIMETHBIE);

- TEMaTHUYeCKOe TUIAHWPOBAHUE C y4eTOM pabodeil mporpamMMbl BOCIIUTAHUS H
BO3MOXXHOCTHEIO ucnonb3oBanus DOP/LIOP.
Pabouast mporpamma o0cyxaeHa U MPUHATA PEILIECHUEM METOUYECKOTO

00BeIMHEHUS U COTJIacOBaHa 3aMECTUTEIIEM JUPEKTOpa M0 y4eOHO- BOCITUTATCIIBHON
pabote MBOY «I'umuazus No7».
Jara: 30.08.2023
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HOACHUTEJBHAASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpOBHE CcpelHero ooOiero o0Opa3oBaHUs
pazpaborana Ha ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-®3 «0O6
obpazoBanuu B Poccuiickoit deaeparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHHS
dbeneparbHON 00pa30BaTEIBHONW MPOTPAMMBI CPEAHET0 001mero oOpa3oBaHUS
(®OIT  COO), npencraBieHHbIX B DeAepalbHOM  rOCYJapCTBEHHOM
obOpazoBatenbHOM cTangapTe COO, ¢ yuétom Konnenuuu npenoaaBanusi y4eOHOTO
npeaMeTa « XuMush» B 00pa3oBaTelbHbIX opranu3zanusix Poccuiickoit deneparuu,
peanu3yIonuX OCHOBHbIE 00pa30BaTeNIbHbIE TPOTrPAMMBI, U OCHOBHBIX MOJIOKEHUN
«Crpareruu pa3putus BocnuTanus B Poccuiickoit @eaepanuu Ha niepuos a0 2025
roja» (Pacnopsixenue [paButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OCHOBY MOAXO0/J0B K pa3pabOTKe MporpamMMbl MO XUMHUHU, K OIMPEAEIICHUIO
oOwiel crpaTeruy 00y4eHus, BOCIUTAHUS U Pa3BUTHUs 00YUYarOIIUXCS CPEICTBAMHU
yueOHoro npeamera «Xumus» i 10—11 knaccoB Ha 0a30BOM YpOBHE COCTaBHIIU
koHnentyanbpHbeie TosiokeHuss GI'OC COO o B3amM0OOYCIOBIECHHOCTH IICNIEH,
collep KaHMsl, pe3yJbTaTOB OOy4deHHs: U TpeOOBaHUN K YPOBHIO IOJATOTOBKH
BBIITYCKHUKOB.

XUMHUYECKOE o0OpaszoBaHue, oJTy4yaeMoe BBITTYCKHUKAMH
00111e00pa30BaTEIbHON OpraHu3alluM, SBISETCS HEOThEMJIEMOM YacThlO UX
oOpazoBaHHOCTH. OHO CHYXXKHAT 3aBEpIIAIONIUM OJTallOM pealu3alud  Ha
COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIOUEBBIX IIEHHOCTEH, MPUCYIIUX
I[EJIOCTHOM CHCTEME XUMHUYECKOTO o0Opa3oBaHUsA. OTH I[EHHOCTH KacaroTCs
MO3HAHUS 3aKOHOB MPUPObI, HOPMUPOBAHUSI MUPOBO33PEHUS U OOIIEH KYIbTYpPbl
YeJIOBEeKa, a TAKKE IKOJIOTUUECKH 0OOCHOBAHHOTO OTHOIICHUS K CBOEMY 3/I0POBBIO
U TPUPOJHON cpene. Peanusyercss xumudeckoe oOpa3oBaHue OOyYaronIuxcsl Ha
YPOBHE CpETHEro O0IIET0 00pa30BaHus CPEACTBAMHU YICOHOTO PeIMETa « X UMHUSD,
COJIEp’)KaHHE€ M TIOCTPOCHHE KOTOPOTO OMPENESIEHbl B MPOrpamMMe MO XUMUH C
y4€TOM Creuu(puKd HAyKH XUMHUHU, €€ 3HAYeHUs] B TO3HAHWU TMPUPOALI U B
MaTepUaTbHON KU3HU OOIIECTBa, a TAKXKE C YUETOM OOMIMX IEeH W MPUHITUIIOB,
XapaKTEePHU3YIONUX COBPEMEHHOE COCTOSHHUE CHCTEMBI CPEIHEro 0O0IIero
obpazoBanus B Poccuiickoit denepanun.

XUMHS KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAyK UrpaeT ocoOyr poJib B
COBPEMEHHOW IUBWIM3AIMKU, B CO3JJaHUU HOBOW 0a3bl MAaTepUaIbHON KYJbTYpBHI.
Ona BHOCHUT CBOM BKJIAJl B hOPMHUPOBAHUE PAIIMOHATLHOTO HAYYHOTO MBIIIJICHUS, B
CO37aHME IETOCTHOTO TPEACTABICHHSI 00 OKPYKAIOIIEeM MHpPE KaK O €IUHCTBE



MPUPOABI M YEJIOBEKAa, KOTOpoe (OPMHPYETCS B XMMHUU HA OCHOBE MOHUMAaHUS
BEILIECTBEHHOI'0 COCTaBa OKPY’KAIOLIEr0 MHPA, OCO3HAHUSA B3aUMOCBSI3H MEXKIY
CTPOEHHEM BEIIECTB, UX CBOMCTBAMHU U BO3MOXHBIMH 00JIACTSIMHU MIPUMCHCHHS.

TecHO B3aMMOJENCTBYSI C APYTMMH €CTECTBEHHBIMU HAyKaMU, XUMHS CTalla
HEOTHEMJIEMOMN YaCThI0O MUPOBOM KYJIbTYpPbl, HEOOXOJIMMBIM YCIOBUEM YCIIEITHOTO
TpyAa W KU3HU Kaxaoro wieHa oOmectBa. CoBpeMEHHass XUMHSI KaK Hayka
CO3UJaTENbHAs, KAK HayKa BBICOKMX TEXHOJIOTMHA HANpaBlieHA Ha pEIICHUE
rJI00ABHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHUSL YEJIOBEUECTBA — CHIPbEBOM,
HYHEPreTUYECKOM, MUIIEBOM, IKOJIOTHYECKON 0€30MaCHOCTH U OXPaHbl 3J10POBbSI.

B cooTrBercTBUM C OOMIMMU MEISIMH U TMPUHIUIAMU CPETHEro OOIIETro
oOpazoBaHus cojaepxkanue npeamera «Xumus» (10—11 kmaccel, 6a30BbI YPOBEHb
W3YUYCHUS) OPUCHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO MOATOTOBKY
oOydJaronmxcs, HEOOXOMUMYI0 UM JJisi  BBIPAOOTKM  MHUPOBO33PEHUYECKUX
OpPUEHTUPOB, YCICIIHOTO BKIKYEHUS B JKH3Hb COLIMYMa, MPOJOJLKCHUS
0o0pa3oBaHus B pa3IMYHBIX 00JIACTSIX, HE CBSI3aHHBIX HEMOCPEICTBEHHO C XUMHUEH.

CocraBisiomuM  IpeaMeTa «XUMHS»  SBISIOTCS  0a30Bble KypChl —
«Oprannueckas xumus» U «OOmass U HEOpraHuyeckas XUMHS», OCHOBHBIM
KOMITOHEHTOM COJIEP’KaHMsI KOTOPBIX SIBIISIFOTCSI OCHOBBI 0a30BOIl HAYKH: CUCTEMA
3HAHHWM MO HEOPTraHWYECKOW XMMUH (C BKIIOYEHHWEM 3HAHUM U3 00IIeld XUMUU) U
OpraHn4YecKor Xxumuu. @OpMHUPOBAHME NAHHOM CHCTEMBI 3HAHWW NPU U3yYECHUU
npeaMeTra oOecleyuBaeT BO3MOXKHOCTh PAaCCMOTPEHHS BCEro MHOI000pa3us
BEII[ECTB Ha OCHOBE OOIIMX MOHSATUH, 3aKOHOB U TEOPUN XUMUHU.

CrpykTypa coaepxanus KypcoB — «Opranumdeckas xumus» u «OOmas u
HEOpraHu4eckas XuMmus» cpopMupoBaHa B MpOrpaMMe MO XUMHUU Ha OCHOBE
CUCTEMHOT0 TOJAXO0Ja K U3Y4YEHHI0 Yy4eOHOro Marepuana H OOyCIIOBI€Ha
UCTOPUYECKHM  OOOCHOBAaHHBIM  Pa3BUTHUEM  3HAHUW  HAa  ONPEACIIEHHBIX
TEOPETUYECKUX YypoOBHsIX. Tak, B Kypce OPraHMYECKOM XHMHUHU BEIIECTBA
paccMaTpUBAIOTCS HA YPOBHE KIIACCUYECKOW TEOPUU CTPOEHUS OPraHUYECKHX
COCMHEHUN, a TaKkKe Ha YPOBHE CTEPEOXMMHUYECKMX U  DJICKTPOHHBIX
MpeCTaBICHUM O CTpoeHUH BelecTB. CBeIeHHs 00 U3y4aeMbIX B Kypce BEIIeCcTBax
JAIOTCSl B PA3BUTUU — OT YIJIEBOJAOPOJOB JO CIOKHBIX OMOJIOTMYECKU aKTUBHBIX
coequHeHUM. B Kypce  OpraHM4eckoM  XUMHM  MOJIYYalOT  pa3BUTHE
chopMHpPOBAaHHBIE HA YPOBHE OCHOBHOTO 00IIIEro oOpa3oBaHUs NEPBOHAYATLHBIC
MPECTABICHUS] O XUMHYECKON CBSI3M, KJIACCU(PUKAIIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCHMOCTH CBOMCTB BEIIECTB OT UX CTPOCHHUS], O XUMHUUYECKON PEAKLIUH.

[Tox HOBBIM yTriOM 3peHUss B mpeameTe «XuMHsS» 0a30BOr0 YPOBHS
paccMaTpWBAeTCs W3YYCHHBIH Ha YPOBHE OCHOBHOTO OOIIEro o0pa3oBaHUs
TEOPETHUECKU MaTtepuan ¥ (PaKTOJIOTHYECKHE CBEIEHUS O BEIIeCTBaX U
XUMUYeCcKo peakuuu. Tak, B 4acTHOCTH, B Kypce «OOIas u HeopraHuueckas



XUMUSD» O00ydaromuMcsl MPEJOCTABISIETCS BO3MOXKHOCTh OCO3HAaTh 3HAYEHHE
NEPUOJIMYECKOTO 3aKOHA C OOLIETEOPETUYECKUX U METOJOJOTUYECKUX MO3ULUH,
rIyoke TMOHATh MCTOPUYECKOE W3MEHEHHE (YHKIMM JTOro 3akoHa — OT
o0o011aromIel 10 00BIACHSIONICH U MPOTHO3UPYIOIIEH.

Enunas cucreMa 3HaHUN O Ba)XKHEHIIMX BEIIECTBaX, UX COCTaBE, CTPOCHUH,
CBOMCTBax M NPUMEHEHHH, a TAKKE O XUMUYECKUX PEAKLUMSIX, UX CYLIHOCTU H
3aKOHOMEPHOCTSX MPOTEKAHUs oNONIHsIeTCs B Kypceax 10 u 11 kimaccoB anemenTamu
COJIep KaHMs, UMEIOIMMHU KYJIbTYPOJOTUYECKUA M MPUKIATHON XapakTep. OTH
3HAHMS CIOCOOCTBYIOT MOHMMAHHUIO B3aMMOCBSI3M XMMUU C JAPYTMMH HayKaMw,
PAacCKpBIBAIOT €€ POJIb B I03HABATEIBHOM U MPAKTUYECKON JIEATEIbHOCTH YEJI0BEKA,
CIIOCOOCTBYIOT BOCIIMTAHHUIO YBAXKEHUS K MPOIIECCY TBOPUYECTBA B 00JIACTU TEOPHUH
U TIPAKTUYECKUX MPUIIOKEHU XMMUU, IOMOTalOT BBIITYCKHUKY OPUEHTUPOBATHCS B
OOIIECTBEHHO M JIMYHOCTHO 3HAUYMMBIX NpoOiieMax, CBA3aHHBIX C XHUMHUEH,
KPUTHUYECKHU OCMBICIIMBATh UH(POPMALIUIO U TPUMEHSITH €€ JJIs IONOJHEHUS] 3HaHUH,
pELICHUS HHTEIJIEKTYaIbHBIX U 3KCIIEPUMEHTAIIBHBIX HCCIEA0BATENIbCKUX 3a1a4. B
LEJIOM COJEp)KaHWE y4eOHOro mnpeamera «XUMHUS» JAHHOTO YPOBHS W3YUYEHUS
OpPUEHTUPOBAHO Ha (POPMUPOBAHUE Y OOYHAIOMIMXCA MUPOBO33PEHYECKON OCHOBBI
JUIs TIOHMMaHUA (QUIOCOPCKUX UAEH, TakuX KakK: MaTepHallbHOE E€IUHCTBO
HEOPraHUYECKOTO U OPraHMYeCKOro MHUpa, 00yCIOBIEHHOCTh CBOMCTB BEIIECTB UX
COCTABOM M CTPOEHUEM, IO3HABAEMOCTh MPUPOJHBIX SIBICHUMN MyTEM IKCIIEPUMEHTA
W pELICHUS MPOTUBOPEUYU MEXIy HOBBIMU (DaKTaMHd M TEOPETHUYECKUMU
IPEINOChUIKAMHU, OCO3HAHNE POJIM XMMHUHU B PEIIEHUHU 3KOJOTHYECKUX Mpodiem, a
Takke MpodJieM cOepeKeHUsl IHEPreTUYECKUX PECYPCOB, ChIPhS, CO3/1aHUS HOBBIX
TEXHOJIOTUH U MaTEPUAJIOB.

B nmnaHe pemieHus 3agad  BOCIHUTAHUSA, PA3BUTHS M COLMAIU3ALMU
oOy4Jaronmxcss NPUHATbIE MNPOrpaMMOM IO XUMHUU TOJXOJbl K OIPEACIICHUIO
COJEpKaHUSI M TIOCTPOEHUS TpeAMeTa MpeayCcMaTpuBaloT (hopMmHupoBaHHUE
YHUBEPCAJIbHBIX YUEOHBIX AEHCTBHIA, UMEIOIIUX 0a30BOE 3HAUYCHUE JIJISI Pa3IMUHbBIX
BUJIOB [ICATCIILHOCTH: pEIICHUS Npo0jeM, TOMCKa, aHaiu3a W 00pabdoTKU
uHpopMauu, HEOOXOAMMBIX [UJIi MPUOOPETEHUS OMNbITa MPAKTHUYECKOW U
UCCJIEIOBATENLCKON JIEITENIbHOCTH, 3aHMMAIOUIE Ba)KHOE MECTO B TO3HAHUU
XUMHH.

B mnpaktuke mnpenogaBaHMs XMMHUM Kak Ha YPOBHE OCHOBHOIO OOILEro
oOpa3oBaHus, TaK U Ha YPOBHE cpesiHero od1iero oopa3oBaHusi, IPHU OMPEICICHUN
COJIepKaTeIbHOM XapaKTepUCTUKH 1IeJIed HW3y4YeHHs MpeaMeTa HanpaBJiIeHHEM
NEPBOCTENEHHON 3HAYMMOCTU TPAIUIIMOHHO MPHU3HAETCS (POPMUPOBAHUE OCHOB
XMMHUYECKOM HAyKH KakK OOJaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKOU
JEATEIbHOCTH YE€JIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOW KyJbTypbl. C



METOJIMYECKOW TOYKM 3PEHUS] TAKOW MOAXOJ K ONPEACICHHUIO LIEJIEH U3y4YEeHUs
IIPEIMETA SIBJISIETCS BIIOJIHE ONIPaBIaHHBIM.

CoryiacHO JaHHOW TOYKE 3pEHUS IVIABHBIMHM LEISIMU W3Y4YEHUS MpeamMeTa
«Xumus» Ha 6a30BoM ypoBHe (10 —11 kJ1.) ABISAIOTCS:

e (opmMupoBaHME CHCTEMBl XUMHUYECKUX 3HAHUH KaKk  BaKHEHIICH
COCTaBISIIOIIEN €CTECTBEHHO-HAYYHOW KapTUHBI MUpPa, B OCHOBE KOTOPOW
JeXaT KIIOYEBbIe MOHATHS, (PYH/IaMEHTAIIbHbIEC 3aKOHbI U TEOPUU XUMHH,
OCBOECHHUE f3bIKa HAYKH, YCBOCHUE W IMOHHWMAHHUE CYIIHOCTH JIOCTYITHBIX
0000IIeHHIT MUPOBO33PEHUYECKOTO XapaKTepa, 03HAKOMJICHHE C UCTOPUEH uX
Pa3BUTHS U CTAaHOBJICHHUS,;

e (opmMupoBaHuE U pa3BUTHE MPEJCTABICHUN O HAYYHBIX METOJIaX MMO3HAHUS
BEIECTB U XUMHUECKUX PEaKINil, HEOOXOIMMBIX JIJIsi MPUOOPETEHN YMEHUN
OPUEHTUPOBATHCS B MHUPE BEIIECTB M XUMHUYECKUX SIBJICHUW, HMMEIOIINX
MECTO B IIPUPOJAE, B IPAKTUYECKON U OBCEIHEBHON KU3HU;

e Pa3BUTHE YMEHHU U CIIOCOOOB AECATENBHOCTH, CBA3AHHBIX C HAOIIOJICHUEM U
OOBSICHEHMEM XUMHUYECKOTO OKCIIEPUMEHTa, COOJIOJCHUEM IpaBUII
0e301acHOro O0paIeHus ¢ BEIeCTBAMH.

Hapsigy ¢ aTuM, conep:kaTelibHasi XapaKTepUCTUKa LeJed U 3aa4 U3y4eHHUs
IpeMEeTa B IPOrpaMMe N0 XMMUHU YTOYHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUU C
HOBBIMH TPHUOPUTETAMU B CHUCTEME cpefHero obrmiero obpazoBaHusi. CeromHs B
MPENoIaBaHUH XUMUHU B OOJIBIIEH CTEIEHH OTAAETCS MPENOUYTEHUE TPAKTUYECKON
KOMIIOHEHTE COJep>KaHusl OOyueHus, OPHEHTUPOBAHHOM Ha MOATOTOBKY
BBIITYCKHUKA 00I1€e00pa30oBaTEIbHON OpraHu3aliy, BIIAJCIOIIEr0 HE HabOpOM
3HaHWM, a (PYHKIMOHAIBHON TPAMOTHOCTBIO, TO €CTh CHOCOOAMU W yMEHUSIMU
AKTHUBHOTO MOJYyYEeHUs 3HAHUW U PUMEHEHUS X B PEATbHOM KU3HU JIJIs1 PELICHUS
MPAKTUYECKUX 33/1a4.

B cBs3U ¢ 3TUM IpU U3yUeHUU NIpeIMeTa « XUMUS JOMUHHUPYIOLIEE 3HAUCHHE
NpUOOPETAIOT TAKUE LIETU U 33J]a4H, KaK:

ajanTaius 00y4arolUXcsl K YCIOBHUSAM TWHAMUYHO Pa3BUBAIOLLIEIOCS MHUPA,
dbopMHpOBaHHE  WMHTEIUICKTyaJIbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYJHUYECTBY, CAMOCTOATEILHOMY HPUHATHIO TPAMOTHBIX
pelIeHU B KOHKPETHBIX KU3HEHHBIX CUTYAIUSIX, CBA3aHHBIX C BEIIECTBAMHU M MX
MIPUMEHECHUEM;

dbopmupoBaHre y O0OyYaromUXCS  KJIIOYEBBIX HABBIKOB  (KJITHOYEBBIX
KOMIIETEHLIUI), WMEIOIIMX YHUBEPCAJIbHOE 3HAYEHUE JUISl PA3IMYHBIX BHUIOB
JESTEIIbHOCTH: PELIeHUs MpoOseM, MOUCKa, aHaau3a U o0paboTku HHpopmamu,
HEO0OXOAUMBIX ISl IPUOOPETEHHUS OTbITA JEATEIbHOCTH, KOTOPAsi 3aHUMAET BaXKHOE
MECTO B NO3HAHUM XHWMHH, & TAKXKE [JISl OLEHKH C MO3WULHA SKOJIOTMYECKOU



0€30macHOCTH XapaKTepa BIMSHUS BEIIECTB U XUMUUECKHUX MPOIIECCOB HA OPTaHU3M
YyeJoBeKa U IPUPOJIHYIO CPEY;

pa3BUTHE TO3HABATEIBHBIX WHTEPECOB, MHTEIICKTYATbHBIX U TBOPUYECKHUX
CIIOCOOHOCTEHM 00yYarOMMXCs: CIIOCOOHOCTH CaMOCTOSITEILHO ITPHOOpPETaTh HOBBIE
3HAHUS MO0 XUMHUHU B COOTBETCTBUH C KU3HEHHBIMHU NOTPEOHOCTSIMU, UCIIOJIB30BaTh
COBpEMEHHBIC MH(POPMAIIMOHHBIC TEXHOJOTUHU VISl TIOMCKA M aHajdu3a y4eOHOU |
HAyYHO-TIOMYJISIPHOM MH(POPMAITUN XUMHUYECKOTO COJICP KAHMS;

dhopMUPOBaHUE U PA3BUTHE Y O0YYAIOITUXCS ACCOIUMATUBHOTO U JIOTHYECKOTO
MBIIIUICHUS, HA0II0/1aTeIbHOCTH, COOPAHHOCTH, aKKYPaTHOCTH, KOTOPhIE OCOOEHHO
HEOOXOJMMBI, B YAaCTHOCTH, NMPU IUIAHUPOBAHWU U TMPOBEJICHUU XUMHYECKOTO
IKCIIEPUMEHTA;

BOCIIUTAaHWE Yy oOydJarommuxcs YOSKIEHHOCTH B TYMaHUCTHYECKOU
HAIPaBJICHHOCTU XMMHH, €€ BaKHOW pPOJM B PEIICHUH TJIOOAIBHBIX MPOoOJIeM
paIlMOHANBHOTO MPUPOJIONOJIL30BAHUS, TTOTIOTHEHUSI SHEPTETUUECKUX PECYPCOB U
COXpPaHEHHSI TPUPOJHOIO PABHOBECHS, OCO3HAHUSI HEOOXOAMMOCTH OEpPEKHOTO
OTHOIICHUS K TIPHUPOJEC W CBOEMY 3J0POBBIO, a TakKKe MPUOOPETEHUS OIbITa
WCITOJIb30BAHUS TIOJMYYCHHBIX 3HAHWWA IS TPUHITHS TPAMOTHBIX PEIICHUNA B
CUTYaIMsIX, CBI3aHHBIX C XUMUYECKUMU SIBIICHUSMH.

B yuebHoM mnaHe cpemHero oO0mmiero oOpa3oBaHUS MPEaMET «XUMUSH
0a30BOr0 YPOBHS BXOJUT B COCTaB MpPeIMETHOM 00acTu «EcTecTBEeHHO-HAYUHbIS
IPEIMETED).

OO11ee YncIo 4acoB, OTBEAEHHBIX JIJIS1 U3YUCHUSI XUMUU, Ha 0230BOM YPOBHE
cpeaHero obmero oopazoBaHus, coctaiseT 68 yacos: B 10 kimacce — 34 gaca (1 gac
B Hezeno), B 11 knacce — 34 gaca (1 gyac B Hezento).



COJAEPKAHUE OBYUYEHUA

11 KIIACC
OBIIAA U HEOPTAHUYECKASA XUMUA

Teopernuyeckue 0CHOBbI XUMMHU

XuMUYECKH 3ieMeHT. AToM. Sapo artoma, H30TONBL. JIEKTPOHHAs
000J109Ka. DHEPreTHUECKUE YPOBHH, MOAYPOBHU. ATOMHBIE opOUTamu, S-, p-, d-
aneMeHThl. OCOOEHHOCTH pacHpelesieHusl 3JIEKTPOHOB M0 OpOHUTAIIM B aTOMax
AJIIEMEHTOB MEPBbIX YETHIPEX NEPHOJOB. DNEKTPOHHASI KOH(PUTYpaALUsi AaTOMOB.

Ilepronnyeckuii 3akoH U [lepruonnueckas cucteMa XMMUYECKHUX DJIEMEHTOB /1.
N. MenneneeBa. CBs3b NEPUOAMYECKOr0 3akoHa M Ileproamdeckoil CUCTEMBI
xumuueckux aneMeHToB J[. M. MenneneeBa ¢ COBpEMEHHOUW TEOPUEH CTPOCHUSA
aTOMOB. 3aKOHOMEpPHOCTH W3MEHEHHUS CBOMCTB XHMHMYECKHX DJJEMEHTOB U
oOpa3yeMbIX MMM NPOCTBIX M CJIOKHBIX BELIECTB IO TpyIIaM H MEepUOIaM.
3Ha4YEHHE MTEPUOIUYECKOrO 3aKOHA B PA3BUTHUH HAYKH.

Ctpoenue BemiecTBa. XHUMHYECKash CBS3b. BHAbl XHMHYECKON CBS3U
(koBaJIeHTHasi HEMOJsIpHAas W TOJSpHAsl, MOHHAs, MeTajuimyeckas). MexaHu3Mbl
oOpa3oBaHUsI KOBAJEHTHOM XUMHUYECKOW CBs3M (OOMEHHBIM U JOHOPHO-
akienTopHelil). Bogopomnas cBs3b. BaleHTHOCTh. DJIEKTPOOTPUIIATETHLHOCTb.
Crenenb okuciieHns. IOHBI: KATHOHBI U AaHUOHBI.

BemectBa MOJEKYJSIPHOTO M HEMOJIEKYJIIPDHOTO  CTPOEHUS.  3aKOH
ITOCTOSTHCTBA COCTAaBa BEIIECTBA. UMbl KPUCTAJUIMYECKUX PEUIETOK. 3aBUCUMOCTD
CBOMCTBA BEILIECTB OT TUIIA KPUCTATUIMYECKON PEIIETKH.

[lonaTe O aucnepcHBIX cucTemax. VICTUHHBIE M KOJUJIOMIHBIE PaCTBOPHI.
MaccoBas 10J1 BEECTBa B pacTBOPE.

Knaccuduxkarus HEOPIraHUYECKUX COCIMHEHUU. Homenknarypa
HEOPTaHUYECKUX BEIIECTB. | €HETHYECKAs] CBSA3b HEOPraHWYECKUX BELIECTB,
MIPUHAJIEKANIUX K PA3JIMYHBIM KJIacCaM.

Xumuueckas — peaknusa. Knaccudukamumss XMMHYECKUX — peakIuil B
HEOPraHWYECKOM M OPraHWYeCKOM XHMHH. 3aKOH COXPAHEHMsI MAcChl BELIECTB,
3aKOH COXPAaHEHMS U MPEBPALLECHUS SHEPTUN NP XUMHUYECKUX PEAKLIUSX.

CKOpOCTh peaklnu, e€ 3aBUCUMOCTh OT pa3iaudHbIX (pakTopoB. OOpaTUMbIE
peakuuu. XuMHUecKoe paBHOBecHe. DakTopbl, BIUAIOIIME HA COCTOSHHE
xuMu4deckoro pasHosecus. [Ipunnnn Jle Ilarense.

OnexTponutuyeckas aucconuanus. CuiabHbIe U cinalble 371eKTponuThl. Cpena
BOJIHBIX PaCTBOPOB BEIIECTB: KUCJas, HEUTpaIbHas, IIETOYHAS.

OKHUCIUTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIUU.



OKCIEpUMEHTAIbHBIE METOJbl H3YUYEHHsI BEIIECTB M HUX MPEBpalllCHUI:
neMoHcTpauus Tadimn «llepuonnueckas cucreMa XuMH4ueckux 3neMeHToB /. .
MeHnneneeBay, U3ydeHUE MOJIENIed KPUCTAJUIMYECKUX PEHIETOK, HAONIOJACHUE U
ONKCAaHKE JEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (Pa3yIoKEHUE MEPOKCUIA
BOJIOPOJIa B MPUCYTCTBUU KaTajanu3aTopa, OMPENIEIICHUE CPEAbl PACTBOPOB BEIIECTB
C TIOMOIIFI0 YHUBEPCATLHOTO HHINKATOPA, PEAKITMH HOHHOTO OOMEHA), TPOBEICHIE
PaKTHUECKON paboThl «BiusHue pa3anuHbiX (PaKTOPOB Ha CKOPOCTh XUMHUECKOMN
peakuum».

Pacuérurle 3amaqn.

Pacu€tel 10 ypaBHEHMSM XMMHYECKHX pEaKUUi, B TOM YHUCIIE
TEPMOXHUMHUYECKHE PACUETHI, PACUETHI C UCTIOJIB30BAHUEM MOHATHS «MACCOBask JOJIS
BEIIECTBAY.

Heoprannuyeckas xumus

Hemeramnel.  Ilonoxxenue HemeraiuioB B llepuomnueckor  cucreme
xumuueckux sneMeHToB [[. M. MenneneeBa U 0COOEHHOCTH CTPOCHHS aTOMOB.
®dusnyecKkue CBOMCTBA HEMETAIOB. AJUIOTPONUS HEMETAUIOB (Ha mpuMepe
KHCJIOpoa, cephl, hocdopa u yriaepoaa).

XUMHUYECKUE CBOMCTBA BAYKHEHIIUX HEMETAUIOB (rajoreHOB, CEphl, a30Ta,
dbochopa, yrmepoga U KpeMHHS) W HMX  COCAMHEHUH  (OKCHJIOB,
KHUCJIOPOJACOICPKAITUX KUCIOT, BOJAOPOJAHBIX COSAMHEHUN).

[IpumeHeHne BaXXHEUIIINX HEMETAJUIOB U UX COEUHECHUMN.

Meramisl. [lonoxenue merannoB B [lepuoanyeckon cucteMe XUMHUYECKHUX
anemeHToB JI. . MenneneeBa. OCOOEHHOCTH CTPOEHUS DIIEKTPOHHBIX 000JIOYEK
aToMoB MeTayuioB. O6mme usnyeckue cBoricTBa MeTaioB. CruiaBbl METaJlIOB.
DJIEKTPOXUMHUYECKUAN PSAJT HAMIPSYKEHUM METAJUIOB.

XUMUYECKHE CBOMCTBA BaXHEWIMX METAJUIOB (HATpUM, Kaiuil, KaJIbIUH,
MarHui, aJlOMUAHMH, ITMHK, XPOM, JKE€JI€30, ME/Ib) U UX COCTUHECHUM.

O6mue cnocobbl monydeHus: MetauioB. [I[puMeHeHne MeTamioB B OBITY H
TEXHUKE.

DKCHEPUMEHTAJIBHBIE METO/Ibl W3YUYEHHUS BEIIECTB W HUX NPEBPAIICHUN:
M3YUYCHHE KOJUICKIIMU «MeTalibl M CIUIaBbl», OOpa3ll0B HEMETAJIOB, pEIICHUE
HKCIIEPUMEHTAILHBIX 3a/Ja4, HAOJIOJEHHWE W OIMCAHUE JIEMOHCTPAIIMOHHBIX U
71a00paTOPHBIX OMBITOB (B3aMMOJICHCTBHE THUAPOKCHIA ATIOMUHUS C PACTBOpaAMU
KHUCJIOT U IIEJI0YeH, KaYeCTBEHHBIC PEAKIIMU Ha KATHOHBI METAJIJIOB).

Pacuérurle 3amaqn.

Pacuétbl mMaccel BellecTBa WM 00bEMA ra3oB MO U3BECTHOMY KOJIMUECTBY
BEI[ECTBA, Macce WM O0BEMY OJHOTO W3 YYACTBYIONIMX B PEAKIIMU BEIIECTB,
pacd€Thl Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIUU, €CIIH OJTHO
13 BEUIECTB UMEET IPUMECH.



XUMHUSA U KU3Hb

Ponp xumum B oOecriedeHnr SKOJOTUYECKOM, YHEPTETUICCKON M THUIICBOM
0€30MacHOCTH, Pa3BUTUM MEAUIMHBL. [lOoHATHE O HAyYHBIX METOJAX MO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIUN.

[IpeacraBnenuss 00 OOMMX HAYYHBIX MPUHIUIAX [POMBIIIJIEHHOTO
MOJy4YE€HUS BaXKHEUIINX BEIIECTB.

UenoBek B MHpPE BEHIECTB M MaTEpPUANIOB: BAXHEUIIME CTPOUTEIIBHBIC
MaTepualibl, KOHCTPYKIHMOHHBIE MATEpHUANIbl, KpacKu, CTEKJIO, KepaMHKa,
MaTepuaiibl JJIs1 3JIEKTPOHUKU, HAaHOMATEpHUasbl, OPraHUYECKUE U MUHEPAJIbHbBIC
yaoOpeHus.

XuMHSIT U 3I0pOBBE YEIIOBEKA: MPABWJIA HCIIOJb30BAHUSA JIEKAPCTBEHHBIX
npenapaToB, IpaBuiia 6€30MaCHOr0 UCIIOIB30BAHUS MTPENapaToB OBITOBOM XUMHH B
ITIOBCEHEBHOM KU3HU.

MexnpeaMeTHbIe CBA3H.

Peanuzanusi MeXOpeAMETHBIX  CBA3€W TMpU  U3YUYEHUM OOIed u
HEOpPraHU4eCKOW XUMHUU B 11 Kiacce OCyIIEeCTBIAETCA Yepe3 MCIOIb30BAHUE Kak
OOIIUX €CTECTBEHHO-HAYYHBIX TOHSITUM, TaK W TIOHSATUN, SBISIOUIUXCS
CUCTEMHBIMHU JIJISI OTAEJIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OOmue ecTeCTBEHHO-HAYUYHbIC MOHSTHS: HAy4dHbIH (DakT, rumoresa, 3aKOH,
TEOpUs, aHaliu3, CHUHTE3, Kiaccuukaius, TMNepUOIUIHOCTh, HAOIIOJCHHE,
AKCIIEPUMEHT, MOJICJINPOBAHNE, U3MEPEHUE, SABJICHHUE.

®dusuka: MaTepus, SJHEPTHs, Macca, aToOM, 3JEKTPOH, IPOTOH, HEUTPOH, HOH,
M30TOIl, PAIMOAKTUBHOCTh, MOJIEKYJIa, JHEPTETUYECKUN YPOBEHD, BEIIECTBO, TEIO,
00BEM, arperaTHOe COCTOSIHHE BEIIECTBa, (PU3MYECKUE BEIMYMHBI U €IUHUIIBI UX
M3MEpPEHUSI, CKOPOCTb.

buonorus: kieTka, oOpraHu3M, OJKOCHCTeMa, Ouocdepa, Makpo- u
MUKPOAJIEMEHTBI, BATAMUHBI, 0OMEH BEIIECTB B OpTaHU3ME.

['eorpadusi: MuHEpasbl, TOPHBIC MOPOJIBI, MOJIE3HBIE UCKOMAEMBbIE, TOILTUBO,
pecypchl.

TexHonmorusi: XuMHYECKasi MPOMBIIUIEHHOCTb, METAJUIYypPrus, MPOU3BOICTBO
CTPOUTENBHBIX MaTEpPUANIOB, CEIBCKOXO35MCTBEHHOE IPOM3BOJCTBO, MHUIIEBAs
MPOMBIIIUICHHOCTh,  (papMaiieBTHYECKasi  MPOMBINIJICHHOCTh,  MPOU3BOJICTBO
KOCMETHYECKHX IMpernaparoB, NTPOU3BOACTBO KOHCTPYKIIMOHHBIX MAaTEpHAJIOB,
AJIEKTPOHHAS MPOMBIILICHHOCTb, HAHOTEXHOJIOTHH.



[INTAHUPYEMBIE PE3VJIBTATBI OCBOEHU A ITPOT'PAMMBI 110 XMW
HA BA30OBOM YPOBHE CPEJJHEI'O OBILEI'O OBPA3OBAHN A

JIMYHOCTHBIE PE3YJIBTATDBI

dI'OC COO ycranaBnuBaeT TpeOOBaHUA K pE3yJibTaTaM OCBOCHHUS
OOy4YaronMMHUCSL TMPOTPaMM  CPEHEro OOLIEro o0pa3oBaHUsl (JUYHOCTHBIM,
METanpeAMETHBIM W TIpeaAMeTHbIM). HayuHo-mMeTonu4Yeckod OCHOBOM s
pa3paboTKu TUIAHUPYEMBIX PEe3yJIbTaTOB OCBOCHHS MPOrpaMM CPEIHEro OOIIero
00pa30BaHuUs SIBISIETCS] CUCTEMHO-JIEATEIbHOCTHBINA MOAXO/.

B COOTBETCTBHM C CHCTEMHO-AESITEIBHOCTHBIM MOAXOJIOM B CTPYKTYypE
JUYHOCTHBIX PE3yJIbTATOB OCBOEHHUS NpeaAMeTa «XHUMHS» Ha YPOBHE CPETHETO
o0111ero 0oOpa3oBaHusl BbIJCIEHBI CICAYIOIINE COCTABISIOININE:

OCO3HAaHHUE OOYYAIOUIUMUCS POCCHUICKONW TpaxJaHCKOM HIACHTUYHOCTH —
TOTOBHOCTHU K CAaMOPa3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOTIPEIEICHUIO;

HAJIM4KME MOTUBAIIMU K O0yYEHHUIO;

[eJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHUMN JIMYHOCTH HA OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPaJAHLIMI 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh M CHOCOOHOCTh OOYy4YarolIUMXCsl PYKOBOJCTBOBAThCS B CBOEH
JEATEIIBHOCTH LIEHHOCTHO-CMBICIIOBBIMH YCTAHOBKAMH, MPUCYIIUMHU ULEIOCTHOM
CUCTEME XUMHUYECKOTO 00Pa30BaHUs;

HAJIMYME MPABOCO3HAHUS YKOJIOTHYECKON KYJIbTYphl U CIIOCOOHOCTH CTABHUTh
1EJIU U CTPOUTH KU3HCHHBIC TUIAHBI.

JIM4HOCTHBIE pe3yJIbTaThl OCBOEHHUSA MpeAMeTa «XHUMHsD» JOCTHTaloTCs B
CANHCTBE YYEOHOW M BOCHUTATEIBHOW JCSITEIBHOCTH B COOTBETCTBUU C
I'YMaHUCTUYECKUMHU, COUMOKYJIbTYPHBIMU, JYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U HJeaaMUd POCCUHCKOTO TPaKJAHCKOro OOIeCcTBa, MPUHATHIMH B OOILECTBE
HOPMAaMM Y TpPaBWIAMH  TOBEJEHUS,  CIOCOOCTBYIOIIMMHU  IpOIEccam
CaMOITO3HAHUS, CAaMOPA3BUTUSI W HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTH
00yJaromxcsl.

JInyHOCTHBIE pE3yibTaThl OCBOEHUA MpeaAMeTa «XHUMHS» OTPaAXKaIOT
c(hOpPMUPOBAHHOCTh OIbITA I1O3HABATEILHOM M TMPAKTUUYECKON JeATEeIbHOCTU
oOy4Jaronuxcs Mo peaju3aluy NPUHATHIX B 00IECTBE LIEHHOCTEH, B TOM YHUCIIE B
YaCTHU:

1) rpamaaHCKOr0 BOCIIMTAHMS

OCO3HAaHMS 00YyYaIONUMHUCS CBOMX KOHCTHUTYIIMOHHBIX MPaB M 00S13aHHOCTEH,
YBAKECHUS K 3aKOHY U ITPABOIOPSAAKY;

MPEACTABICHUS. O COLUMAJIbHBIX HOpPMax M NpaBUJaX MEKINYHOCTHBIX
OTHOIIICHUHN B KOJUICKTHUBE;



TOTOBHOCTHU K COBMECTHOM TBOPYECKOU AEATENBHOCTH MPU CO3IAHUH YUEOHBIX
MIPOEKTOB, PEIICHNHN YUEOHBIX U TTO3HABATENIbHBIX 33124, BHITOJTHEHUN XUMHUECKUX
HKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh W TPUHUMATh MOTHUBBI, HaMEPEHHSs, JIOTHKY H
apryMEHTBI JPYTUX MPU aHAIU3E PA3JIUUHbBIX BUJIOB YUEOHOU AESITEIBHOCTH;

2) IATPHOTHYECKOI0 BOCIIUTAHHUSA:

LHEHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY M HAyYHOMY HAacJIEIUIO
OTEUYECTBEHHOW XUMUHU;

YBaXEHUSI K MPOLECCY TBOpPYECTBA B 00OJACTH TEOPUU U MPAKTUYECKOIO
MPUMEHEHUSI XMMUHU, OCO3HAHUSA TOTO, YTO JOCTH)KCHHUS HAYKH €CTh PE3YJbTaT
JUIMTENIbHBIX ~ HAOJMIOJEHUM, KPOMOTIMBBIX SKCIIEPUMEHTAIBHBIX  ITOUCKOB,
MOCTOSTHHOT'O TPYy/Aa YYEHBIX U MPAKTUKOB,;

MHTEpEeCca U NMO3HABATEIbHBIX MOTUBOB B ITOJIYUYE€HHUH U MMOCIEAYIOEM aHATIU3E
uH(GOpPMAIIMHU O NEPETOBBIX TOCTHKEHUSAX COBPEMEHHON OT€YECTBEHHON XUMUU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

HPaBCTBEHHOI'O CO3HAHMUSI, STUYECKOTO OBEACHUS;

CIIOCOOHOCTH OIIEHUBATh CUTYAllUH, CBA3aHHbIE C XUMUYECKUMH SIBIICHUSMH,
U MPUHUMAaTh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh HA MOPaJIbHO-HPABCTBEHHbBIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE IMOBEJEHUE M TMOCTYIKH CBOMX TOBAPHILEH C
NO3ULMKA HPABCTBEHHBIX M TMPABOBBIX HOPM U OCO3HAHUE MOCIEICTBUMA 3TUX
IIOCTYIIKOB;

4) popMmupoBaHus KyJbTYPbI 310POBbSI:

NOHMMAaHUS LEHHOCTEeH 370poBOoro U Oe3omacHoro oOpa3a KHU3HH,
HEOOXOJAMMOCTH OTBETCTBEHHOT'O OTHOIIECHHSI K COOCTBEHHOMY (DU3MYECKOMY U
MICUXUYECKOMY 3/10POBBIO;

coOmoieHrs TpaBui Oe30macHoro oOpalleHus C BellecTBaMU B OBITY,
ITOBCEHEBHOM KU3HU U B TPYAOBOM JAEATEIBHOCTH,

NOHMMAaHUSl UEHHOCTH TNPAaBWJI HMHAMWBUAYAIbHOTO U  KOJUIEKTUBHOTO
0e30MacHOro MOBEICHUS B CUTYaLUAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIO/IEH;

OCO3HAHMS TOCIEACTBUN W HENPUSITHS BPEAHBIX MPUBBIYEK (YHOTpEOJICHUS
aJIKOT0JIs1, HAPKOTUKOB, KYPEHUS);

S) Tpy10BOr0 BOCIIMTAHMS:

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

YCTAaHOBKA Ha AaKTHUBHOE YYacTU€ B PEIICHUH NPAKTUYECKUX 3a/ay
COLIMAJIBHOM HAaIPaBJIEHHOCTH (B paMKax CBOETO KJAcCa, IIKOJIbI);



WHTEpeca K MPAKTUIECKOMY M3yUEHHUIO Mpodeccrii pa3aIuyHoro pojaa, B TOM
YHCJIE HA OCHOBE MPUMEHEHUS NPEAMETHBIX 3HAHUH 110 XUMHUU;

YBQXXEHUS K TPYAY, JIOJIAM TPYya U Pe3yJbTaTaM TPYJAOBOU JIEITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIUBUIYAJIbHONW TPacKTOPHUH
oOpa3oBanus, Oyayuied mMpodeccuu U peanu3anuu COOCTBEHHBIX >KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHUHU, UHTEPECOB U
noTpeOHOCTEN 00111eCTBA;

6) 3K0J10rH4eCKOro BOCIIMTAHMS:

HKOJIOTHYECKHU 11eJIeCO00pPa3HOr0 OTHOUIEHUS K MPUPOJIE, KAK HCTOUYHUKY
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 OKPYNKaAIOIIEH
NPUPOHON Cpelie, YMEHHSI MPOTHO3UPOBATh HEOJArONpUsITHBIE HKOJOTUUECKHUE
MOCIIEICTBUA NPEANPUHUMAEMBIX JEUCTBUN U TPEAOTBPAILATh UX;

HaJIMYKS PAa3BUTOTO SKOJIOTMUYECKOTO MBILIICHUS, YKOJIOTUYECKOU KYJIbTYPHI,
OIIbITA JESATEIbHOCTH JKOJIOTUYECKOU HaIPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMU B IO3HABATEJIbHOW, KOMMYHUKATUBHOM W COLIMAJIbHOU
MpPaKkTUKe, CIOCOOHOCTM ¥ YMEHHUS aKTUBHO MPOTHUBOCTOSITH HJEOJIOTHUU
xemodoouu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHUS:

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

MOHMMAaHUSl CHeUuUKA XUMHUU KaK HayKd, OCO3HaHUS €€ poiu B
GbopMHUpPOBaHUN PANMOHATIFHOTO HAYYHOTO MBINIJICHUS, CO3/IaHUU IIEJIOCTHOTO
MpeacTaBiIeHus] 00 OKpPYXKaloleM MHUpPE KaK O €IMHCTBE MPHUPOIBI U YEIOBEKA, B
MO3HAHUU TPUPOJHBIX 3aKOHOMEPHOCTEH | pelieHuH MpoOJieM COXpaHEHUSs
MIPUPOJHOTO PABHOBECHS,

yOSKAEHHOCTH B  0COOOW 3HAUUMOCTH XUMHUU JJISI COBPEMEHHOM
UUBUJIM3ALNN: B €€ TYMaHUCTUYECKOM HAIIPABIEHHOCTH U BaXKHOU POJIM B CO3JaHUU
HOBOM 0a3pl MaTEpHAIBHOW KYJbTYPBI, PEIICHUH TJIOOAIBHBIX MPOOIIeM
YCTOWYHUBOTO Pa3BUTHS UYEJIOBEYECTBA — CHIPHEBOM, SHEPIreTUUYECKOU, MUILEBOM U
HKOJIOTHYECKON 0e30MacHOCTH, B PA3BUTUMU MEAMIIMHBI, OOECIICUEHUU YCIOBHIM
YCHENTHOTO TPY/Ia ¥ SKOJOTUYECKA KOM(POPTHOM KUZHH KKIOTO YIeHA OOIECTRA,;

€CTECTBEHHO-HAYYHOM T'PAMOTHOCTH: TMOHUMAHUSA CYIIHOCTA METOJ0B
MO3HAHUS, WCIIOB3YEMBbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJIb30BATh
noJiy4aemble 3HAHUS JJIs1 aHAIU3a U OOBSICHEHUS SIBJICHUN OKPY>KAIOIIET0 MUpa U



IPOUCXOASAIINX B HEM NU3MEHEHUH, YMEHHUS JIeaTh 000CHOBAaHHbBIE 3aKIIOYCHUS Ha
OCHOBE Hay4HBIX (JaKTOB U UMEIOIIUXCSI JAHHBIX C IEJbIO MOTyYEHUs TOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIHO HCIOJIb30BaTh XWMHUYECKUE 3HAHUS IS
pelieHus mpoOieM B peabHbIX KU3HEHHBIX CUTYAIUSX;

UHTEpeca K MO3HAHUIO U UCCIIE0BATENbCKON 1€ TEIbHOCTH;

TOTOBHOCTHU M  CIOCOOHOCTM K  HEMpEephbIBHOMY  O0Opa3oBaHUIO U
caM000pa30BaHUIO, K AaKTUBHOMY IIOJIyY€HHIO HOBBIX 3HAaHUM 10 XUMHUH B
COOTBETCTBUH C KM3HEHHBIMU NOTPEOHOCTIMU;

UHTEpeca K 0COOEHHOCTSIM TpyJa B pa3IMUHbIX cepax NMpodhecCuoHaIbHON
JIESITENBHOCTH.

METAIIPEIMETHBIE PE3YJIBTATBI

MertanpeameTHble pe3ynbTaThl OCBOCHHsI y4eOHOro IMpenMera « XUMUs» Ha
YPOBHE CpPEeAHEr0 00111er0o 00pa30BaHUs BKIIOYAIOT:

3HaUMMble A9 (QOPMHUPOBAHUS  MHPOBO33PEHHUS  OOYyYarOLIUXCS
MEXIUCUUIUIMHAPHBIE (MEXIIPEIMETHbIE) OOUICHAYUYHbIE TOHATHUS, OTPaKaoLIne
LEJIOCTHOCTh HAy4YHOM KapTUHbI MHpa W CHEUU(PUKY METOJOB TIO3HAHUS,
UCIOJIb3YEMBIX B €CTECTBEHHBIX Haykax (MaTepHusi, BEIIECTBO, SHEPIUsl, SIBICHUE,
npolecc, CUCTEMA, HayYHbI (akT, MPUHIMUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TeopHsl, uccleAoBaHue, HAOIIOAEHUE, U3MEPEHUE, SKCIIEPUMEHT U JIpyTue);

yHHUBEpCcaJbHble yueOHbIE NEHCTBUS (IIO3HABaTEJIbHbIE, KOMMYHUKATHUBHBIC,

pErYJIATUBHEBIE), o0ecreunBaoIIme dbopmupoBanue byHKIMOHATBHON
I'PaMOTHOCTH M COITUATbHOM KOMIIETCHITMH 00yYarOIINXCS;
CIIOCOOHOCTH 0o0yyJarommxcs UCIIO0JIh30BaTh OCBOEHHBIE

MEXIMCIUIUIMHAPHBIC, MUPOBO33PEHUECKUE 3HAHUS M YHUBEpPCAIbHBIC y4eOHbIC
JICVCTBYS B IO3HABATEIBHOM U COIUAIBHOM MPAKTHKE.

MeranpeaMeTHble pe3yabTaThl OTPAXKAKOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHUKATUBHBIMA U  PETryJSTUBHBIMU
JICUCTBUSIMU.

OBJaanenue YHUBEPCAJIbHbIMHU Y4eOHbIMU NMOo3HABATEIbHBIMH
AEUCTBUSIMM

1) 6a30Bble JJorMYecKue aeiicTBHS:

CaMOCTOSITeTbHO  (OpMYyJIMpOBaTh W aKTyaIM3UpOBaTh  MpoOJEMYy,
BCECTOPOHHE €€ pacCMaTpPUBAT;

ONPEAEHATh LENU JESITEIbHOCTH, 3aJaBas IapaMeTpbl W KPUTEPUH KX
JIOCTHXKEHUSL, COOTHOCUTD PE3YJIBTAThI AEATEIIBHOCTU C MOCTABICHHBIMU LIEJISIMU;

MCIOJIb30BaTh MPHU OCBOCHUW 3HAHMM MPUEMBI JIOTMYECKOTO MBIIIJICHUS —
BBIJICJISITh XapaKTEPHbIE MPU3HAKKU TOHSATUM U yCTAHABIMBATh WX B3aWMOCBS3b,



WCITOJIb30BATh COOTBETCTBYIOIINE TIOHSTHSI JIJIs1 OOBSICHEHUS OTIEIBHBIX (PAaKTOB U
SIBIICHUI;

BHIOMpaTh OCHOBAHWSI M KPUTEPUU MJid KJIACCU(PUKAIIMU BEIIECTB H
XUMHYECKUX PEaKIIU;

YCTAHABJIUBATh IPUYUHHO-CIICIICTBEHHBIC CBA3W MEXAY HU3y4a€MbIMHU
SBJICHUSIMU;

CTPOUTH JIOTMUECKUE PACCYKJICHHUS (MHIAYKTUBHBIC, JI€IYKTUBHBIE, IO
aHAJIOTUM), BBISABJIATH 3aKOHOMEPHOCTH W MPOTHUBOPEYHS B paccMaTPUBACMbBIX
SBJICHUSAX, (DOPMYJIMPOBATH BHIBOABI U 3aKIIIOUCHUS;

MIPUMEHSTh B MPOLIECCE TTO3HAHMS, UCIIOIb3YEMbIE B XUMUU CUMBOJINYECKHE
(3HAaKOBBIE) MOJICININ, MPEOOPA30BHIBATH MOJICIIHLHBIC MPE/ICTABICHUS — XUMUUECKUN
3HaK (CMMBOJI) AJIEMEHTa, XuMUueckas (popMya, ypaBHEHUE XUMUUYECKON peakiuu
— TIPU pPEIICHUU Y4YEOHBIX MO3HABATEIBHBIX M MPAKTHUUECKUX 3a/]ad, MPUMEHSTH
Ha3BaHHBIC MOJICJIbHBIC MPEICTABICHUS JIJIs1 BBISIBJICHUSA XAPAKTEPHBIX MPU3HAKOB
M3Yy4aeMbIX BEIIECTB U XUMUYECKUX PEaKIUH.

2) 0a30BbI€e MCCJIEI0BATEIbCKHE HeiCTBUSA:

BJIaJICTh OCHOBAMHM METOJIOB HAy4YHOTO TO3HAHMS BEHIECTB U XUMHUUYECKHUX
pEeaKuunii;

dbopMyITUpPOBAThH MENU U 3a/1a41 UCCIIEIOBAHMSI, UCTIOIB30BATh MOCTABIICHHBIC
U CaMOCTOSITENIbHO C(HOPMYJIMpPOBAaHHBIE BOMPOCHl B KAauyeCTBE HWHCTPYMEHTA
MO3HAHUSL U OCHOBBI 11 (DOPMUPOBAHUS TUIOTE3bI MO MPOBEPKE MPABUILHOCTU
BBICKA3bIBAEMbBIX CYKICHUI;

BJIAJICTh HABBIKAMH CAMOCTOSITEJIBHOTO IUIAHUPOBAHUS U  MPOBEICHUS
YYEHHUECKUX HKCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHHS HAOMIOATh 32 XOJ0M
MpoIecca, CaMOCTOATENIBHO MPOTHO3UPOBATH €r0 pe3yibrar, (GopMyIupoBaTh
0000IIIEHUS U BBIBOABI OTHOCUTEIBHO JJOCTOBEPHOCTH PE3YJIbTATOB UCCIIEAOBaAHU,
COCTaBJISITH OOOCHOBAHHBIN OTYET O MPOCIIaHHON paboTe;

npuoOpeTaTh OMBIT YYEHWYECKOW HCCIENAOBATENLCKOW U MPOEKTHOU
JEATEIIbHOCTH, MPOSBISATh CIIOCOOHOCTh U TOTOBHOCTh K CaMOCTOSITEIIBHOMY
MOMCKY METOJIOB PEIICHUS MPAKTUUECKUX 3a]1a4, IPUMEHEHUIO Pa3IMYHBIX METOJIOB
MTO3HAHUS.

3) pabdora ¢ ungopmaunmeii:

OPUEHTHUPOBATHCS B PA3JIMYHBIX HUCTOYHUKAX WHPOpManuu (HAYyYHO-
MONyJIsIpHAasl JIUTepaTypa XUMHUYECKOTO COJICpXKaHUsI, CIPAaBOYHBIE IMOCOOUS,
pecypcel MHTepHeTa), aHamIu3upoBaTh UHPOPMAIUIO PA3IUYHBIX BUIOB U (Popm
MpEACTaBICHUS], KPUTUYECKU OIICHUBATh eé JIOCTOBEPHOCTh u
HEMPOTUBOPEYUBOCTE;



(dbopMynpoBaTh 3aMpOChl U MPUMEHATH Pa3IUYHbIE METOMAbI MPU TMOUCKE U
orbope wuHPOpMaALMK, HEOOXOAUMOW Ui BBIMOJHEHUS YYEOHBIX 3ajad
OIIPEIEIIEHHOIO TUIIA;

npuoOpeTaTh ONBIT HCIOJIb30BAaHUS HH(POPMAMOHHO-KOMMYHHUKATHBHBIX
TEXHOJOTMH U Pa3IMYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpPATh  ONTUMAlbHYIO  (OpMy  MpEACTaBICHUS
uHbopMaluu (cxemsl, TpaduKu, AUArpaMMBbl, TAOIHIIBI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAYYHBIH SI3bIK B KAUECTBE CPEACTBA IPU PadOTE C XUMUUYECKOM
uHpOpMalMel: MPUMEHITh MEXKIIPEAMETHbIE ((PU3NYECKUE U MaTeMaTHYECKHE)
3HaKU U CUMBOJIBI, (POpMyJIbl, aOOpEeBUATYPbl, HOMEHKIIATYPY;

UCTIONB30BaTh W TPeoOpa3oBhIBaTh 3HAKOBO-CHUMBOJHMYECKHE CPEICTBA
HaTJISAHOCTH.

OBgi1ajieHHe YHHBEPCAJIbHBIMA KOMMYHUKATHUBHBIMH el CTBUSIMM:

3aJ1aBaTh BOMPOCHI MO CYIIECTBY 00CYKIa€MOU TEMBbI B XOJ€ JUaJIOra W/Win
JUCKYCCHM,  BBICKAa3bIBaTh  HJEH, (OPMYyJIHPOBATh CBOU  TMPEAJIOKEHUS
OTHOCHTEIFHO BBITIOHEHUS MPEJIOKEHHOM 3a/1a4H;

BBICTYIIaTh C TMPE3CHTAIMeil pe3ylbTaTOB MO3HABATEIBHON IESTEIBHOCTH,
MOJIyYE€HHBIX CAMOCTOSITENIbHO MJIM COBMECTHO CO CBEPCTHUKAMM NPH BBINOJIHEHUN
XUMHUYECKOT0 3KCIEPUMEHTa, MPAKTUUECKONH paboOThl MO MCCIEIOBAaHUIO CBOWCTB
M3y4aeMbIX BEIECTB, peajln3alui y4eOHOTO poeKTa U (OPMYIUPOBATH BHIBOIBI
1o pe3yjbTaTaM MPOBEACHHBIX HMCCIEAOBAHMNA MyTEM COTJIACOBAHMS TO3UIUI B
X0J1e 00CYXICHUSI 1 0OMEHa MHCHUSIMH.

OgilaieHHe YHHBEPCAJIbHBIMHU PeryIsiTHBHBIMM 1eHCTBUSIMH:

CaMOCTOSITEJIbHO TUIAHUPOBATh U OCYIIECTBISATh CBOIO IO3HABATEJIbHYIO
JeSTENIbHOCTD, Ompezenss e€ Iend W 3aJadd, KOHTPOJIUPOBAaTH M 1O Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh Mpe/jlaraeéMblii aJIroput™M JAEUCTBUI MpHU
BBIMIOJITHEHUH Y4YE€OHBIX U HCCIIEOBATEIbCKUX 3afady, BbIOMpaTh Haubosee
3¢ (EeKTUBHBI CHOCOO MX pEIIeHUs ¢ Y4ETOM IOJyYEHHUS HOBBIX 3HAaHUU O
BEIIECTBAX U XUMUYECKUX PEAKIIUSX;

OCYIIECTBIISITh CAMOKOHTPOJIb CBOCH JESTEIILHOCTH HAa OCHOBE CaMOaHalIn3a U
CaMOOIICHKH.

INPEAMETHBIE PE3YJIBTATBI
11 KIIACC

[IpeameTHble pe3ynbTaThl OCBOEHUS Kypca «OOmass v HeopraHudeckas
XAMUSD) OTPAXKAKOT:

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



B (OPMHUPOBAHWUU MBINIUICHUSI W KYJIbTYpPhl JIMYHOCTH, €€ (YHKIIMOHAIBLHON
TPAaMOTHOCTH, HEOOXOIMMOM ISl PEIICHUsT MTPAKTUYECKUX 3a/1ad U AKOJOTHICCKU
000CHOBaHHOTO OTHOIICHHS K CBOEMY 37I0POBBIO M MPUPOTHOM Cpe/ie;

BJIQJICHNE  CHCTEMOH  XUMHYECKMX  3HaHWH, KOTOpas  BKIJIIOYACT:
OCHOBOIIOJIATAIONIME TOHATUS (XMMHYCCKUI 3JIEMEHT, aToM, u3ortom, S-, p-, d-
AJIEKTPOHHBIE OpOWTAIM aTOMOB, HWOH, MOJIEKyJa, MOJIb, MOJISIPHBIA OOBEM,
BaJICHTHOCTb, JJICKTPOOTPHUIIATEIIEHOCT, CTETICHh OKHCIICHUS, XUMHUYECKasi CBS3b
(KoBaJIeHTHAs!, HOHHAS, METAJUTMYECKast, BOJOPOIHAS ), KPUCTAININIESCKas PEIIETKa,
TUTIBI ~ XUMHYECKUX  PEAKIM, pacTBOp, OICKTPOJHUTHI, HEIICKTPOJHUTHI,
ANEKTPOJIUTUYECKAsT JUCCOIMAINS, OKHUCIHUTENb, BOCCTAaHOBUTEIb, CKOPOCTh
XUMUYECKON pEakIui, XUMHUYECKOE PABHOBECHE); TEOPUHM W 3aKOHBI (TEopHs
AIEKTPOJUTUYECKON Juccoluannu, nepuoanueckuii 3akon JI. M. Menneneesa,
3aKOH COXpaHEHUS MAcChl BEIECTB, 3aKOH COXPAHEHMs U MPEBpAICHUS] SHEPTUU
IpU XUMUYECKUX PEAKIUAK), 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 HCTIOJIB30BAHNH BAKHEUIITNX HEOPTAaHUICCKUX
BEIIIECTB B OBITY U MIPAKTUYECKOM ECSITEIILHOCTH YEJIOBEKa,;

c(hOpMHPOBAHHOCTh YMEHUI BBISBIISATh XapaKTEPHbIE MPU3HAKU TOHSITHH,
yCTaHABJIMBATh WX B3aWMOCBS3b, MCIOJIb30BaTh COOTBETCTBYIONINE TOHITHS TPHU
OTMCAHWH HEOPTAHNYECKUX BEIIECTB M UX MPEBPAIICHUI;

c(hOpPMHPOBAHHOCTh YMEHHUM HCIIOJIH30BAaTh XUMHUYECKYH) CHMBOJIUKY IS
coctaBieHuss (OpPMYJ BEIIECTB H  YPAaBHCHHM XMMHYECKUX  PEAKIUH,
cuctematudeckyto HomeHknarypy (IUPAC) u TpuBnanpHbie Ha3BaHUSI OTIACITBHBIX
HEOPTaHWYECKUX BEMIECTB (YrapHbld Ta3, YTJICKUCIBIA Tra3, aMMHaK, TaméHas
W3BECTh, HETAEHAS N3BECTh, MUTHEBAS CO/IA, MUPUT U IPYTHC);

c(hOpPMHPOBAHHOCTh YMEHUHN OIMPEACNIATh BAJCHTHOCTh M CTENEHb OKUCICHUS
XUMUYECKUX DJIEMEHTOB B COCIMHECHUSIX PA3IMYHOTO COCTaBa, BUJ XUMHUYECKOU
CBsI3M (KOBaJICHTHAs, MOHHAS, METAJUIMUECKasl, BOJOPOIHAS) B COCTUHEHUSX, THIT
KPUCTAJUTMYECKOW PEIIETKH KOHKPETHOTO BEIIeCTBa (aTOMHAas, MOJICKYJIIpHas,
WOHHAs, METAJUTMYECKas), XapakTep Cpebl B BOJAHBIX pacTBOpPaX HEOPTaHUYCCKUX
COCIUHCHUM;

chOpMHPOBAHHOCTh yMEHUHN yCTaHaBIMBAThH MPUHAIICKHOCTh
HEOPTaHWYECKUX BEIICCTB MO HMX COCTaBYy K OMNpPEACIEHHOMY KIIacCy/TpyIie
COCMHEHHI (MIPOCThIC BEIIECTBA — METAUIBI U HEMETAJIIbI, OKCUIBI, OCHOBAHUS,
KHUCIIOTHI, aM()OTEPHBIC THAPOKCUIBI, COJTH);

c(hOpPMHPOBAHHOCTh YMEHHI PACKPBIBATh CMBICI MEPUOAMIECKOro 3aKkoHa [1.
W. MenneneeBa u 1eMOHCTPUPOBATH €TO0 CUCTEMATU3UPYIONIYIO0, O0OBICHUTEIHHYIO
Y TIPOTHOCTHYECKYIO (DYHKIINY;



c(OPMUPOBAHHOCTh YMEHHM XapaKTepU30BaTh DSJIEKTPOHHOE CTPOCHHUE
aTOMOB XUMHUYECKHUX »3JeMeHTOB |—4 mnepuonos Ileproanueckoil cHUCTEMBI
xumugeckux snemeHToB JI. M. MenneneeBa, WCHONb3ys NOHATHS «S-, P-, d-
AIIEKTPOHHBIE OPOUTATINY, «IHEPTETUUECKUE YPOBHUY, OOBACHITH 3aKOHOMEPHOCTH
MU3MEHEHHS] CBOMCTB XMMHYECKUX AJIEMEHTOB U UX COCAUHEHUW IO MEepuoAaM M
rpynnam Ilepuoandeckon cucremsl XuMuaeckux anemeHToB /1. 1. Menneneesa;

chOpPMHPOBAHHOCT, YMEHUW  XapaKTepu3oBaTh (OMHUCHIBATH)  OOIIHE
XUMUYECKHE CBOWCTBA HEOPraHMYECKUX BEIIECTB  PA3JUYHBIX  KJIACCOB,
MOATBEPAKAATh CYIIECTBOBAHWE T€HETHUYECKOW CBSA3M MEXKIY HEOPraHWYECKUMU
BEILIECTBAMH C IIOMOILIBIO YPABHEHUN COOTBETCTBYIOIINX XUMUYECKUX PEAKLUN;

c(OPMHPOBAHHOCTh YMEHHS KJIACCU(UIMPOBATH XUMUYECKHUE PEAKLUU I10
pa3NUYHBIM IPU3HAKaM (YUCIY M COCTaBy pEarupyrolMX BEIIECTB, TEIJIOBOMY
3pdeKTy peakuuu, U3MEHEHUIO CTENEHEH OKUCICHHS AJIEMEHTOB, 0OpaTUMOCTH
peaKIfy, YYacTHIO KaTaau3aTropa);

c(OPMHPOBAHHOCTh YMEHHI COCTaBJISTh YPAaBHEHUS DPEAKUUN PA3TUUHBIX
THUIIOB, MOJHBIE U COKPAUIEHHBIE YPABHEHHS PEAKIIMA HOHHOTO OOMEHA, YUYUThIBas
YCJOBUS, IIPU KOTOPBIX ATH PEAKIIMU UAYT 10 KOHLA;

cOPMHPOBAHHOCTh yYMEHUW TMPOBOJUTH PEAKIMH, TOJITBEPKIAIOIIIE
KAQYECTBEHHBIA COCTaB PAa3JIMYHBIX HEOPraHWYECKMX BELIECTB, PaClO3HABATH
ONBITHBIM IYTEM HOHBI, TPUCYTCTBYIOIIME B BOJHBIX PACTBOPAX HEOPraHUYECKUX
BEILIECTB;

chOPMHPOBAHHOCTh YMEHHMM PACKphIBaTh CYIIHOCTh  OKHCIUTEIHHO-
BOCCTAaHOBUTEJIbHBIX PEAKLUN MMOCPEICTBOM COCTaBJICHMSI 3JIEKTPOHHOTO OasiaHca
ATHUX PEaAKIIUM;

c(OpPMHPOBAHHOCTh YMEHUHN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOM
peaklMy OT PA3IUYHBIX (PAKTOPOB; XapaKTep CMEUIEHUSI XUMUYECKOTO PaBHOBECHUS
B 3aBUCHUMOCTH OT BHelIHero Bo3aeictsus (mpunuui Jle [larensbe);

C(OPMUPOBAHHOCTh YMEHUH XapaKTepU30BaThb XHWMHUYECKHE MPOLECCHI,
JIekKalMe B OCHOBE IPOMBIIUICHHOTO IMOJYYEHHS] CEpHOM KHUCIOTHI, aMMHaKa, a
TaKke CPOPMUPOBAHHOCTH NPEACTaBICHUNA 00 OOIIMX HAy4YHBIX NPUHLHUINAX WU
HKOJIOTHYECKUX MPOOIEMaX XMMUYECKOT0 MPOU3BO/JICTBA;

c(hOpPMHPOBAHHOCTh YMEHUN TPOBOJUTH BBIYHCICHUS C HCIOJIb30BAHUEM
MIOHSTHUS «MaCcCOBasi I0JIs BEIIECTBA B paCTBOPE», 00BEMHBIX OTHOIIICHUH ra30B MpHU
XUMHUYECKUX PEAKIUSAX, MACChl BELIECTBA WM 00bEMA Tra30B IO HU3BECTHOMY
KOJIMYECTBY BEILECTBA, Macce WM O0BEMY OAHOTO M3 YYACTBYIOIIMX B PEAKIUU
BEIIECTB, TEIJIOBOrO 3¢ (dekTa peakuud Ha OCHOBE 3aKOHOB COXPAHEHHsI MacChl
BEILIECTB, IPEBPALIECHUS U COXPAHEHNUS DHEPTUU;

c(OpMUPOBAHHOCTh YMEHHI COONIOAATH MpPaBUiia MOJIb30BAHUS XUMHUECKOMN
NoCyJI0l ¥ JabopaTOpHBIM OOOpPYJOBaHUEM, a TaKXKe MpaBuiia OOpaleHUs C



BELIECTBAMH B COOTBETCTBMM C MHCTPYKUHUSMHU MO BBIMOJHEHUIO JTa0OPaTOPHBIX
XUMHUUYECKUX OTBITOB;

c(OpMUPOBAHHOCTh YMEHHUH IUIAHUPOBATh M BBIMOJIHATH XUMHYECKUN
HKCIIEPUMEHT (pa3jioKeHUEe IMEePOKCHa BOJAOPOJia B MPUCYTCTBUU KaTalld3aTopa,
ONpENEIICHUE Cpelbl PAacCTBOPOB BEMIECTB € MOMOILBK) YHUBEPCAIBHOTO
WHANKATOpa, BIUSAHUE PA3IMYHBIX (PAKTOPOB HA CKOPOCTh XMUMHUYECKOW pEaKlvy,
peaKiuu MOHHOTO OOMEHa, KAa4eCTBEHHbIE pEeakiuu Ha cyibdar-, kapOOHAT- H
XJIOPUI-aHUOHBI, HA KaTHOH aMMOHHUS, PEIICHUE DKCIEPUMEHTAIBHBIX 3a/1a4 IO
TeMam «Metaiey U «Hemeramib») B COOTBETCTBUM C TMPAaBWIAMH TEXHUKU
0e30MacHOCTH IpU OOpAaIllEHUH C BELIECTBAMH U JIaOOpAaTOPHBIM 00OPYIOBAHUEM,
NPEACTABIATh PE3YJNbTAThl XHMMHYECKOIO OHKCIIEpUMEHTa B (opMe 3amucu
YpaBHEHUH COOTBETCTBYIOIINX PEAKIUI U (POPMYIUPOBATH BHIBOJBI HA OCHOBE 3THX
pEe3yIbTaTOB;

C()OPMUPOBAHHOCTb YMEHUN KPUTHUYECKH aHAIM3UPOBATH XUMUYECKYIO
uH(pOpMAIMIO, TMOJYYaEMYyK0 U3 pa3HbIX HCTOYHUKOB (CpeICTBa MacCOBOU
KOMMYHUKalu, MaTEepHET U Apyrux);

chOpMUPOBAHHOCTh ~ YMEHHMH  coOOJIOAaTh  TpaBWiia  AKOJOTHYECKHU
1eJIecOo00pa3HOro TOBEAEHUS B OBITY M TPYAOBOH JEATEIBHOCTH B IENAX
COXPAaHEHMsS CBOEr0 3I0POBbA M OKPYIKAIOIIEH IPUPOIHOM Cpelbl, OCO3HABATH
OMMACHOCTh BO3/CHCTBUS HA )KMBBIE OPTaHU3MBbI ONPEEIEHHBIX BEILIECTB, TOHUMAs
cmbicnt mokazarens IIJIK, moscHATP Ha mpuMmepax cHnocoObl yMEHBUIEHUS H
IPENOTBPALICHUS X BPEIHOTO BO3JAEHCTBUS Ha OPTaHU3M YEJIOBEKA;

Ui 00Y4aroUMXcs ¢ OrPaHUYECHHBIMH BO3MOKHOCTSIMHM 370POBbs: YMEHHE
OPUMEHATHh 3HaHUS OO0 OCHOBHBIX JOCTYIHBIX METOJAaX IIO3HAHUS BEIIECTB U
XUMUYECKUX SIBJICHUI;

JUISL CJENBbIX W CJA0OBUIASIIMX OOYYaloIIMXCs: YMEHHE MCIO0JIb30BaTh
penbedHO-TOYeUHYI0 cucTeMy oOo3HadeHuit JI. bpaitns s 3amvucu XUMHUYECKHUX

dbopmy.
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Hroro no pazneny 4
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 3




IHOYPOYHOE IIVTAHUPOBAHUE



11 KJIACC

Ne
n/n

Tema ypoka

XUMHAYECKHUH DJIEMEHT. ATOM.
DIIeKTpOHHAass KOH(PUTYpaIus aTOMOB

[Iepnognueckuii 3axoH u [lepnoanueckas
CUCTEMA XMMHUYECKHX diieMeHTOB /1. 1.
Menzeneesa, UX CBA3b C COBPEMEHHON
TEOpUEH CTPOCHUSI aTOMOB

KoaunuyecTBO 4acoB

Bcero

KonTpoabHbie
padoThI

IpakTuyeckue
padoThI

Jara
U3ydeHust

DJIeKTPOHHBbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchbl

3aKOHOMEPHOCTH U3MEHEHUSI CBONCTB
XHMHYECKHUX JIEMECHTOB M UX COCIMHEHUN
0 Tpynnam 1 nepuojam. 3HauyeHue
MEePUOIUYECKOr0 3aKOHA U CUCTEMBI
XUMHYECKHX d1eMeHToB /.. MeHaeneeBa
B Pa3BUTHUU HAyKHU

Crtpoenue BelecTBa. XMMHUUECKasi CBS3b,

eé BUbI; MCXaHU3MBI O6p830BaHI/IH
KOBAJICHTHOM CBS3H. BOI[OpOI[HaH CBA3b

BaneHTHOCTB. DIIEKTPOOTPUILIATETEHOCTD.
Crenenb okucnenusd. Bemiectsa
MOJIEKYJISPHOTO ¥ HEMOJIEKYJIIPHOTO
CTPOEHUS

[TonsiTHE O MUCTIEPCHBIX CUCTEMAX.
WcTrHHBIE ¥ KOJUTOUAHBIC PACTBOPHI.
MaccoBas 1015 BEIeCTBa B pacTBOpE




Knaccudukanust 1 HOMEHKJIATypa
HEOPraHUYECKUX COCITUHCHUIA.
['eHeTHYECKast CBA3b HEOPTaHUUECKHX
BEIIIECTB, PA3IMYHBIX KJIACCOB

Knaccudukanus XuMU4ecKknux peakiui B
HEOPraHWYECKON U OPraHU4eCKON XUMUH.
3aKOH COXpPaHEHMsI MAaCcChl BEILIECTB; 3aKOH
COXPAHEHHUs U IIPEBPALICHUS SHEPTUU NIPU
XMMHYECKHUX PEaKLMIX

CkopocTtb peakiuu. OOpaTuMbIe peakuy.
XUMHUYECKOE PABHOBECHE

10

11

12

13

[TpakTuueckas paborta Ne 1. «BnusHue
pa3nuyHbIX (PAaKTOPOB HA CKOPOCTh
XUMHYECKON PEAKIIUN»

DNEKTPOIUTHYECKAs JUCCOLUALM.
[Tonstie 0 BogopoaHOM mokasarene (pH)
pactBopa. Peakuuu noHHOTO OOMEHa.
I'maponus opraHnyeckux u
HEOpPraHUYECKUX BEILECTB

OKUCIUTENbHO-BOCCTAHOBUTEIIbHBIE
peakuuu. [TonsTre 00 anexTponuze
pacIiaBOB ¥ pacCTBOPOB COJICH

KonrtponsHas pabota no pazaeny
«Teopernyeckne OCHOBBI XUMHM»

14

Mertamisl, X MOJOKESHUE B
[Tepunonnueckoi cucTeMe XUMHUYIECKUX
anemenToB 1. . Menaeneesa u
0COOCHHOCTH CTpOeHUs aToMOB. O01IHe
dbuznyecKre CBOMCTBa METAIIIOB




15

CniaBbl METAIIIOB. DJIEKTPOXUMHUYECKUIN
PSA HAIIPSHKEHUH METaIOB

16

17

18

XUMHYECKHE CBOMCTBA BaXKHEUIITNX
METaJUIOB (HATPHH, KT, KalbIUH,
MarHui, aJllOMUHUN) U UX COCAMHEHUN

XUMHYECKUE CBOMCTBA XpoMa, MEJIU U UX
COCIMHEHUN

XuMHYecKre CBOMCTBA IIMHKA, )KeJIe3a H UX
COCIMHEHUN

19

[IpakTuueckas padora Ne 2. "Pemenne
HKCIIEPUMEHTAIBHBIX 33/1a4 110 TEME
«Mertamib»"

20

21

22

Hewmeraiibl, uX mojio)KeHUE B
Ilepronnueckoit cucreMe XUMUYECKUX
anemenToB /I. 1. Menneneera u
0COOEHHOCTH CTPOEHHUS aTOMOB

Ou3nyecKkue CBOWCTBAa HEMETAILIOB.
AnnoTponusi HeMeTauIoB (Ha puMepe
KHCIIOPO/JIa, cepbl, hocdopa u yriepoia)
XVMUYECKUE CBOWCTBA TaJIOTEHOB, CEPHI U
HUX COeJUHEHUU

23

XuMH4ecKue CBOMCTBa a3oTa, hocodpa u
MX COEAMHEHHI

24

25

XUMHUUYECKUE CBOWCTBA yIIIEpOaa, KPEMHUS
1 UX COeTMHEHUH

[IpumeHeHne BaXXHEUIINX HEMETAIIOB U UX
COEeIMHEHUN




26

O0o001IeHNEe U CHCTEMATHU3aLKs 3HAHUH 110
teMe «HemeTamnabery. BerauciaeHus mo
YpaBHEHUSAM XUMHUYECKUX PEAKIIUN U
TEPMOXUMHYECKHE PACUETHI

27

[Ipaktuueckas padora Ne 3. «Pemenue
HKCIEPUMEHTAIBHBIX 33124 110 TEME
"Hemeramist"»

28

29

30

KonTtponbHas pabora mo Temam
«Metamey n «HemeTamisn

HeopFaHI/I‘ICCKI/Ie U OPTraHUYCCKHC
KHCJIOTHI. HeopFaHI/I‘leCKI/IC u
OpPraHu4cCKUC OCHOBAHUA

AmMoTepHbIe HEOpraHUYECKHe U
opraHuueckue coequHeHus. ['enernueckas
CBSI3b HEOPTaHUYECKUX U OPTaHUYECKUX
BELIECTB

31

Poab xumuu B o0ecrieueHuun
JKOJIOTUYECKOM, SJHEPTETUUECKON U
MUIIeBON O€30MaCHOCTH, Pa3BUTUHI
MEJIUITUHEI

32

[IpencraBiaenust 06 0OIMMX HAYIHBIX
anHanax HpOMBIIHJIeHHOFO nonyquI/m
Ba)KHEHIIINX BEIIECTB

33
34

Yenosek B MHPE BEHICCTB U MaTCpHUAIOB

XuMus U 30pPOBLC UCJIOBCKA

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

34




YYEBHO-METO/IMYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

» Xumus / 'abpuensa O.C., OctpoymoB WN.I'., CiagkoB C.A., AKITMOHEPHOE

obmectBo «M3maTenscTBO «IIpocBerieHne»

METOINYECKHUE MATEPHUAJIBI V1A YUUTEJIA

Xumus. 11 knacc. ba3zoBelil ypoBeHb. MeToinueckoe nocooue

Hctounuk: https://rosuchebnik.ru/material/himiya-11-klass-bazovyy-uroven-
metodicheskoe-posobie/?utm_source=yandex.ru utm_medium=organic

utm_campaign=yandex.ru utm_referrer=yandex.ru

HUPPOBBIE OBPA3OBATEJBHBIE PECYPCBI U PECYPCBI CETHN

HUHTEPHET

http://www.ebio.ru/index-1.html
http://www.virtulab.net
https://interneturok.ru/

http://www.ancientbeasts.ru/






