


MHNOACHUTEJIBHAA 3AIINCKA

[IporpaMma mo XMMUK Ha YPOBHE OCHOBHOTO 00Iero o0pa3oBaHusi COCTABJICHA HA OCHOBE
TpeOOBaHMIl K pe3yJibTaTaM OCBOEHHsS OCHOBHOH 0Opa3oBaTesIbHOW MPOrpaMMbl OCHOBHOTO
obmero obpaszoBanus, mpencrasieHHbIx B @PI'OC 00O, a Takke Ha OCHOBE (henepanbHOM
pabodeli mporpaMMbl BOCITUTAHHUSI M C YYETOM KOHLEMLUH MPernoaaBaHusi y4eOHOro mpeamera
«Xumust» B 00pa3oBaTeNbHbIX opraHm3anmsax Poccuiickoii @eneparmn.

[IporpamMma Mo XuUMHH JA€T TPEACTABICHHE O LeNsiX, oOliel crpaTeriu OOyYeHHs,
BOCIIUTAHUSI U Pa3BUTHA OOY4YAIOIIMXCS CPEACTBAMH Y4eOHOro MpeaMeTa, yCTaHAaBIHBAET
o0si3aTesbHOE MPEeIMETHOE COIepiKaHhe, MPeayCMaTpUBaeT paclpeaesieHne ero mo kKjiaccam u
CTPYKTYPHPOBAHHUE IO pa3fesaM U TeMaM MPOrpaMMBbl 10 XUMHUH, ONpPeaeNisieT KOTUIeCTBEHHbIE
U Ka4eCTBEHHbIE XapaKTEPUCTUKHU COACPIKAHHS, PEKOMEHAYEMYO MOCIEA0BATEIbHOCTD U3y YSHHUS
XUMUHU C YYETOM MEKIPEAMETHBIX U BHYTPUIIPEIMETHBIX CBs3€H, JOTMKH Y4eOHOro mpolecca,
BO3PACTHBIX OCOOCHHOCTEH 00y YAt LUXCs, OMPeNeseT BO3MOKHOCTH MpeaMeTa sl peasii3aui
TpeOOBaHMII K pe3yJbTaTaM OCBOCHHS OCHOBHOH OOpa3oBaTeNbHOW MpPOTrpaMMbl Ha ypPOBHE
OCHOBHOTO 00mero obpa3oBaHus, a TakXke TPeOOBaHUH K pe3yJibTaraM OOyUYeHHs] XMMHH Ha
yPOBHE LieJiell U3y4YeHHUs MpeaMeTa U OCHOBHBIX BUAOB y4e€OHO-TIO3HABATEIbHOM AESTENbHOCTH
00y4aroIerocs Mo OCBOSHHUIO Y4eOHOTO COAepIKaHUsI.

3HaHHe XUMHH CIIYKUT OCHOBOU 17151 POPMHUPOBAHHUST MUPOBO33pEHHsI 00YHaOLIErocsi, ero
NpeCTaBICHU O MaTepUaIbHOM €MHCTBE MUPA, BKHYIO POJIb UTPAIOT (PopMHUpyeMble XuMHEH
MpPECTaBJICHUs] O B3AUMOIPEBPAILEHHSIX SHEPTHH U 00 HBOJIIOLIMH BEIIECTB B MPHUPOAE, O MyTsIX
peuieHust TJ00aNbHBIX MPOOJEM YCTOWYMBOIO pa3BUTHSI 4YEJIOBEUECTBA — ChIPbEBOIA,
SHEPreTHYECKOH, MUIIEBOI 1 3KOJIOrnuecKoi 0€30MacHOCTH, MPOobeM 3APaBOOXPAHEHHS.

H3yuenne xumuu:

® CrIOCOOCTBYET peaiu3aluyd  BO3MOXHOCTEH Uil caMOpasBUTHS W (popMHUpOBaHUsI
KYJIBTYPbI JMYHOCTH, €€ o01iel 1 (yHKUHOHAIBHON MPaMOTHOCTH,

® BHOCUT BKJIaJ B (POPMHUPOBAHUE MBILLIEHHS U TBOPYECKUX CIIOCOOHOCTEH 00yUaroIuxcsi,
HAaBBIKOB ~ MX  CaMOCTOSITENIbHOW  yueOHOW  JESITeNbHOCTH, OSKCIEPHUMEHTAJbHBIX U
UCCIIeIOBATeIbCKUX YMEHHN, HEOOXOAMMBIX KaK B TOBCEJHEBHOW JKH3HHM, TaKk M B
poeCCUOHANTbHOM eI TENbHOCTH,

® 3HAKOMHUT CO CHelu(pUKON HAyYHOTO MBILUICHHS, 3aKJIaJbIBAET OCHOBBI LEJIOCTHOTO
B3[VIS1a HA €MHCTBO MPUPOIBI U YEJIOBEKA, SIBJISICTCS OTBETCTBEHHBIM 3TArOM B (POPMUPOBAHUH
€CTEeCTBEHHO--HAYYHOM IPAMOTHOCTH O0YYarOLUXCSL;

e criocoOcTBYeT (POPMUPOBAHUIO LEHHOCTHOTO OTHOIICHHS K ©CTECTBEHHO--HAyYHBIM
3HAHUSIM, K TMPHUPOJE, K 4YeNIOBEeKY, BHOCHT CBOM BKJAJ B 3KOJOTHUECKOe oOpa3oBaHHe
00y YaroIUXCsl.

JlaHHbIe HAMpaBJeHUs B OOYYEHHUH XUMHH OOECTEYMBAIOTCS CHELU(PUKON COAEpIKaHHs
y4eOHOro npeMeTa, KOTOPBIi SIBISETCS MeJarornyecky afanTHPOBaHHbBIM OTpaskeHueM 0a30Boi
HAayK{ XUMHH Ha OMPEAEIEHHOM 3Tare €€ Pa3BUTHS.

Kypc xumun Ha ypoBHE OCHOBHOIO O0IIEero oOpasoBaHMs OPHEHTHPOBAH Ha OCBOEHHE
00yYarOLIMMHUCS CUCTEMbI MTEPBOHAYATIBHBIX MOHATHI XUMHUH, OCHOB HEOPTaHUYECKOH XUMHUH H
HEKOTOPBIX OTAEJbHBIX 3HAYUMbBIX MOHSATHI OPraHUYeCKON XUMUH.

CTpykTypa comepKaHusi MPOrpaMMbl MO XUMHH C(HOPMHPOBAHA HA OCHOBE CHUCTEMHOIO
noaxona K e€ usydenuro. CozeprkaHHe CKIaIbIBAETCS M3 CHUCTEMBI MOHSATHHA O XUMHYECKOM
3JeMEHTe M BEIIECTBE W CUCTeMbl MOHITUH O XUMHYecKOoil peakunu. OOe 3TH CHUCTEMbI
CTPYKTYPHO OpPraHM30BaHBI MO MPHUHLHIY IOCIEIOBATEIbHOTO PA3BUTHS 3HAHWN Ha OCHOBE
TEOPETUUECKUX MPEICTABICHUIT Pa3HOTO YPOBHSI:

— aTOMHO--MOJIEKYJIIPHOTO YU€HHUsI KaK OCHOBBI BCErO €CTECTBO3HAHMUS,

— Ilepuonnueckoro 3akoHa /. 1. MenneneeBa kak OCHOBHOIO 3aKOHA XUMUHU,

— y4eHHsI O CTPOSHHH aTOMa U XUMUYECKOW CBSI3H,






COJAEP)KAHUE OBYYEHUA

8 KIIACC

IlepBoHaYaA/ILHbIE XUMHYECKHE OHATHS

IIpeamer xumuu. Pojgp XUMHHM B JKM3HHM 4YeJIOBeKa. XUMHUS B CUCTeMe HayK. Tena u
BellecTBa. Pusnueckue CBONCTBa BeleCTB. ArperatHoe coctosiHue Bemtects. [lonsTue o merogax
NO3HAHUS B XUMUH. UnCThIe BetecTBa U cMecu. CriocoObl pa3feneHusi CMecei.

ATOMBI W MOJIEKYJIbI. XUMHUYECKHE 3JeMeHTbl. CHMBOJIBI XUMHYECKHUX 3JIEMEHTOB.
IIpoctble 1 coKHBIE BelecTBa. ATOMHO-MOJIEKYJISIPHOE YUEeHHE.

Xumuueckas GopMyia. BaJeHTHOCTh AaTOMOB XMMUYECKUX 3JIEMEHTOB. 3aKOH ITOCTOSTHCTBA
cocraBa BellecTB. OTHocuTenbHas aroMHass Macca. OTHOCUTeNbHas MOJEKyJspHas Macca.
MaccoBast 10151 XUMUYECKOTO 3JIEMEHTa B COEIUHEHUU.

Konnuectso Bemectsa. Monb. MomnsipHas Macca. B3auMocCBs13b KOJIM4YECTBA, MaCChl U YUCIIA
CTPYKTYPHBIX €IMHUI] BelecTBa. Pacuérsl mo GpopMmysiaM XUMHUECKUX COSTUHEHUH.

dusuueckue M XUMHUYECKHUE SIBJICHHs. XUMHUYECKas peakuusi U e€ NPU3HAKU. 3aKOH
COXpPaHEHHsI MacChl BEIIEeCTB. XMMUYeCKHe ypaBHeHMs. Kiaccupukaums XUMUYECKUX PeaKIii
(coenuHeHwMsI, pa3IOKEHUs], 3aMeIeHus], OOMeHa).

Xumuyeckuii IKCnepuMeHm;

3HAKOMCTBO € XHMHYECKOH MOCyIoH, mpaBmiaMu padoTsl B JIaOOPaTOPUH M MPUEMAMHU
obOpatenus ¢ nabopaTopHbIM OOOpPYAOBaHHUEM, M3yUYE€HHE M OMHCaHWe (PU3MUECKHX CBOWCTB
00pa31oB HEOPTAHUIECKUX BELIECTB, HAOIOAeHHe (PU3NUeCKHX (TUIABJICHHE BOCKA, TasTHHUE JIbAA,
pacTupaHue caxapa B CTyIKe, KHIIEHHE M KOHACHCAIHs BOJABI) U XUMHUYECKUX (TOPEHHE CBEYH,
NPOKAJIMBAHUE MEIHOH MPOBOJIOKH, B3aUMOIEHCTBHE MeJla ¢ KUCIIOTOH) SIBJICHUH, HAOMIOAEHHE 1
OTIMCAHNE MPU3HAKOB MPOTEKAHUS XUMUYECKHX PEeaKLUi (pa3joKeHne caxapa, B3auMOIEHCTBHE
CEepHOM KHCJOTBI C XJIOPUIOM Oapusi, pasnokeHue runpokcupa menu (II) mpu HarpeBanuwy,
B3aMMOJEHCTBHE KeNie3a ¢ pacTBopom cosu menu (1), usydenne criocoOoB pa3aesieHus: cMecei:
C TOMOINBIO MarHurta, (UIBTPOBAHHE, BBINAPUBAHKUE, TUCTWLLALMS, Xpomarorpadus,
NPOBECHUE OYHCTKH MMOBAPEHHON COJM, HAOJIFOACHHWE W OMUCAHHWE PE3YJbTAaTOB MPOBEICHHS
ONbITa, WIIIOCTPUPYIOILErO 3aKOH COXPAaHEHUs MacChl, CO3JaHuE MoJeJell MOJeKy.
(ImapocTep KHEBBIX ).

BakHelilye npeACTABUTE/IN HEOPraHUYECKHUX BelleCTB

Bosayx — cmech rasos. CocraB Bo3ayxa. Kuciopon — sjaeMEHT U MPOCTOE BEIIECTBO.
Haxoxxnenne kuciaopoaa B npupoze, Gu3ndeckie U XMMUYECKHe CBOWCTBA (PeaKLMU TOPEHMS).
Oxcunbl. Ilpuvenenne xucnopoma. CrocoObl MOJyueHHs KHCIOpona B JadopaTopuu
npombiiieHHOCTH. KpyroBopor kucnopona B mpupozae. O30H — autoTponHas MOAH(UKAIHS
KHCJIOpOJa.

TermnoBoit 3¢p¢deKkT XUMHUUECKOH peakuuy, TEePMOXUMHYECKHUE YpPaBHEHHS, BK30- U
SHAOTepMHUUYECKHE peakuuu. TOImMBO: yroib U MeTaH. 3arps3HeHue BO3[yXa, YCHUJIEHHUE
MApHUKOBOTO 3 deKTa, paspyLIeHHEe 030HOBOTO CIIOSL.

Bonopon —snemenT u poctoe Beuiectso. Haxokaerne Bogoposa B npupone, pusnyueckue
U XUMHUYECKHE CBOHCTBA, MPUMEHEHHE, CIIOCOObI mosyueHusi. KucioTe! u conmu.

MossipHbIii 00béM Ta30B. Pacyérsl MO XUMUYECKUM Y PABHEHUSIM.

dusnueckue cBoWcTBAa BOAbL. Boma kak pacrtsopurens. Pactsopbl. Hacbllennble un
HEHACBILIEHHbIE pPacTBOpPbL. PacTBOopuMOCTb BelecTB B Boje. MaccoBasl J0Ji BeIleCTBa B
pactBope. Xumudeckue cBoiicTBa Boabl. OcHOBaHUA. Ponb pacTBOpOB B MpPUPOAE U B JKU3HU
yenoBeka. KpyroBopoTr Bonbl B mpupoae. 3arps3HeHue NpUpoAHbIX BoA. OxpaHa M OUYHUCTKA
MPUPOAHBIX BOJ.

Knaccudukanusi Heopranmueckux coenuHeHuil. Oxcuapl. Knaccudukanus OKCHIOB:
coneoOpa3yromre (OCHOBHBIE, KHCJIOTHBIE, aMm(oTepHbIe) U HeconeoOpasyromue. HomeHknatypa
oKcua0B. Pusnyeckue U XuMUueckue cBoiictsa okcuaoB. IlonydyeHne okcuaos.



OcHoBanus. Knaccudukamust OCHOBaHMH: INENOYM M HEPACTBOPUMBIE OCHOBAHH.
Homenknatypa ocHoBanuii. ®usnyeckue U XUMHUYECKHE CBOMCTBa OCHOBaHuil. IlomyueHue
OCHOBAaHUH.

Kucnorel. Knaccupukauusa kucnor. Homenknarypa kucnor. @usndeckne U XUMHUYECKHE
cBoiicTBa KUCOT. P aktuBHOCTH MeTaiioB H. H. bekerosa. [lonyuenne kucuor.

Comu. Homenknatypa coneit. ®Pusndeckue U XUMHUeCKkue CBoicTBa coneil. [lomyuenue
coJei.

I'eneTuyeckas CBsI3b MeXIy KJIACCAMU HEOPTaHUYECKUX COSNMHEHUM.

Xumuueckuil Ixcnepumenm:

Ka4eCTBEHHOE OIpPEesICHHEe COAEPIKaHUsI KUCIOPOaa B BO3AYXE, MOJNyueHHe, COOMpaHue,
pacro3HaBaHWE M H3yYEHHE CBOICTB KHUCIOpPOAa, HAONIONEHHE B3aMMOACHCTBUSI BEILECTB C
KHCJIOPOAOM U YCJIOBHsI BOSHHKHOBEHHSI U MPEKpAIleHHUs] TopeHus (moxapa), 03HAKOMIIEHHE C
oOpa3iaMu OKCHIIOB M OIMCAHWE WX CBOWCTB, NOJy4YeHUE, COOMpaHHMe, PACIO3HABAHUE W
U3ydeHHe CBOWCTB Bopopoaa (ropeHue), Bzaumoneiictsue Bopopoma ¢ okcunom menu (ID)
(BO3MOIKHO HUCTIOJIb30BAHUE BUIEOMATEPHAIIOB), HAOJIOIeHHEe 00pa3IoB BEIIeCTB KOJTUYECTBOM |
MOJIb, HCCIIEIOBAaHHE OCOOEHHOCTEH pACTBOPEHHUS BELIECTB C PA3UYHON PaCTBOPUMOCTBIO,
MIPUTOTOBJIEHUE pPACTBOPOB C ONPENENEHHON MacCOBOH JOJIeH pacTBOPEHHOIO BEILECTBA,
B3aUMOJIEHCTBIE BOABI C MeTajulaMH (HaTpueM H KajbLeM) (BO3MOXKHO HCIIOJIb30BAHUE
BUIECOMATEPHAIIOB), UCCJIECAOBAHHE OOPa3OB HEOPTaHMYECKHX BEIIECTB PAa3JIMYHBIX KJIACCOB,
HaOJIFOIeHNe M3MEHEHHsI OKPAaCKM WHAMKATOPOB B PACcTBOPAX KHCJIOT M IIEJIOUEH, M3yueHHe
B3aumMozeiicTeus okcuaa meau (I1) ¢ pacTBOPOM CepHOI KHCIOTBI, KUCIIOT ¢ METaJLIaMU, PeaKLni
HENUTpaIu3alny, MOJy4YEeHHE HEPACTBOPUMBIX OCHOBAHHUM, BBITECHEHHE OJHOIO MeTajlla IPYTUM
U3 pacTBOpa COJIM, pPELICHHE SKCIEPUMEHTANBHBIX 3adad no TeMme «BakHelmue Kiaccel
HEOPraHUYECKUX COCTHUHEHUID .

Ilepnoanueckuii 3axkon u Ilepmoanueckas cucrema xumudeckux djaemenros /I, M.
MenpeneeBa. Ctpoenne aToMoB. XHMHU4YeCKasl CBsI3b. OKHCIUTE/IBLHO-BOCCTAHOBUTEILHbIE
peaKuun

ITepBrie MONBITKY KIaCCU(PUKALMI XUMUIECKHIX 3JIeMeHTOB. [IoHATHE O rpynmax CXOaHBIX
3JIEMEHTOB (ILEJIOUHBIE U IIEOYHO3EMENbHbIE METAJUTBL, TAJIOT€Hbl, HHEPTHBIE T'a3bl). DJIEMEHTHI,
KOTOpBIe 00pa3ytoT aM(poTepHbIE OKCUIbI U THAPOKCHIBI.

Ilepuonuueckuii 3axkoH. Ilepuonuueckass cucrema xumudeckux osjaeMeHtos /[ W
Menpeneesa. KoporkonepuonHast u anuHHONepHonHast ¢Gopmbl llepuomudeckoil cucTeMbl
xumudeckux siemMeHtoB I M. Menaeneesa. llepuoapl u rpynmbl. @PU3UUECKUH CMBICT
MOPSIKOBOTO HOMEPA, HOMEPOB MEPUOAA U IPYIIIbI 3JIEMEHTA.

Ctpoenune aromoB. Coctas aToMHBIX s1ep. M3oTombl. DnekTpoHbl. CTpoeHUe 31eKTPOHHbBIX
obonovyek aromMoB mepBbIx 20 xuMuYeckux 3jemeHToB llepmonmueckoit cuctembr [ H.
Menneneesa. XapakTepUCTUKAa XUMHUYECKOTO 3JIEMEHTA IO €ro nojoxkeHuro B Ilepuoguyeckon
cucteme /1. 1. Menneneesa.

3aKOHOMEPHOCTH M3MEHEHUsl paAnyca aTOMOB XMMHUYECKUX 3JIEMEHTOB, METAJUIMYECKUX U
HEMETAIJIMYEeCKUX CBOMCTB MO TPyNIaM U NepUOAaM.

3nauenue Ilepuoanueckoro 3akoHa u Ilepuonnuyeckoil CUCTEMBI XMMUUYECKHUX 3JIEMEHTOB
17151 pa3BUTHs Hayku U npaktuku. . 1. Mennenees — y4€Hblil U rpa’kJaHUH.

XuMudeckas CBSI3b. Kosanenrnas (omspHast 51 HETIOJISIpHAst) CBSI3b.
DNeKTPOOTPULIATEIPHOCTh XMMUUYECKUX 3JIeMeHTOB. MoHHas CBA3b.

Crenenp  oxucineHus. OKHUCIUTEIbHO--BOCCTAHOBUTENbHbIE  peakiuu. IIpoueccel
OKHUCJIEHUsI U BOCCTaHOBJIeHUsI. OKUCINUTENN U BOCCTAHOBUTEIH.

Xumuueckuil IKcnepumenm:

u3ydeHne oOpas3LioB BEINECTB METAJUIOB M HEMETAJUIOB, B3aHMMOAEWCTBHE THAPOKCHIA
LUHKA C pacTBOpPaMu KHCJOT W IIEJO4YeH, NPOBEAECHUE OMNbITOB, WUIIOCTPUPYIOLINX MPUMEPHI
OKHUCITUTENbHO-BOCCTAHOBUTENIbHBIX PEAKIHH (TOPEHHE, PEaKLIUU PA3JIOKEHUsI, COSITUHEHHS).



Mesicnpeomemmsie ceasu

Peanmzanms MeXnpenMeTHBIX CBs3CH MPU M3YUEHHH XMMHUHU B 8 KJIACC€ OCYLIECTBISIETCS
Yyepe3 UCIOb30BaHUE KaK OOIINX €CTeCTBEHHO--HAY YHBIX TIOHSATHHA, TAK U TIOHSITHH, SIBJISTFOLITUX CSI
CHUCTEMHBIMH JIJIs1 OT/ACBHBIX PEAMETOB €CTECTBEHHO--HAYYHOT'O [IUKJIA.

OO01ue ecTeCTBEHHO--HAYYHBIE TIOHSTHSI: HAYYHbINA (DAaKT, TUIIOTE3a, TEOPUs, 3aKOH, aHAJIN3,
CUHTE3, KJacCHPUKALMA, TEPUOAUYHOCTb, HAOMIOJEHHE, HKCIEPUMEHT, MOIEIUPOBAHHE,
U3MEpEHUe, MOEIb, SIBJICHHE.

@dusuka: Marepus, aTroM, D3JEKTPOH, NPOTOH, HEHTPOH, WOH, HYKIHJA, W30TOIbI,
PanTNOaKTUBHOCTb, MOJIEKYJIA, SJIEKTPUYECKHH 3apsia, BEIIECTBO, TeJo, OOBEM, arperaTHoe
COCTOSIHME BELIECTBA, ra3, (PU3MUECKHe BEJIMYUHBI, €AMHULBI H3MEPEHHs, KOCMOC, IUIAHETBHI,
3Bé3anl, ConHIE.

Buonorusi: potocuntes, npixanue, buochepa.

leorpadus: atmocdepa, runpocdepa, MuHEpaNbl, TOPHBIE MOPOMABI, IOJIE3HBIE
HCKOIIa€MbI€, TOTUTUBO, BOIHBIEC PECYPCHI.

9 KJIACC

BemecTBO 1 XUMHYeCKASI peaKLHs

Ilepuonuueckuii 3akoH. Ilepuonuueckass cucrema xumudeckux osjaemeHtos JI. W
Menneneesa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUH CBOMCTB XHMHMYECKHUX
3JIEMEHTOB MEPBBIX TPEX MEPUOIOB, KaJUs, KaJbLUS U HX COCAUHEHHH B COOTBETCTBUH C
MIOJIOJKEHHEM 3JIEMEHTOB B [lepronnieckoii cucTeMe U CTPOEHUEM UX ATOMOB.

CtpoeHne BemecTBa: BHIbl XMMHYECKOH CBA3H. THIBI KPUCTAJUIMYECKUX PEIIETOK,
3aBHCHMOCTb CBOWCTB BEIECTBA OT TUMA KPUCTAJUINIECKOHN PEIIETKH 1 BUAA XUMUYECKOH CBSI3H.

Knaccudukanmss 1 HOMEHKJIATypa HEOPraHUYECKHX BEINECTB. XHUMHUYECKHE CBOIHCTBA
BEIIIECTB, OTHOCSIINXCS K Pa3JIMYHbIM KJIaCCaAM HEOPTaHMYECKUX COENMHEHHWH, IeHeTHYecKast
CBSI3b HEOPTAHUYECKUX BEIIECTB.

Knaccudukanmst XUMHYECKUX PEaKLH M0 Pa3IMIHBIM NMpPU3HAKaM (TI0 YHCIYy U COCTaBY
YYaCTBYIOIIUX B PEAKLIUH BEIIECTB, 110 TETUIOBOMY 3((EKTy, 10 N3MEHEHHIO CTENEHEH OKUCIICHUS
XUMUYECKUX 3JIEMEHTOB, IO OOpaTMMOCTH, TIO VYYacCTUIO KaTaiuzaropa). JK30- U
SHAOTEPMHUYECKNE PEAKLIUH, TEPMOXUMHUUECKNE YPABHEHHSI.

ITonsitue o ckopoctn xuMmmudeckor peakuuu. [loHsTHe 00 00paTUMBIX M HEOOPATUMBIX
XUMHUYECKUX peakiusix. [IOHSATHE O TOMOTreHHBIX M TeTepOreHHbIX peakuusx. lloHsTHe o
katanuse. [loHsaTHe 0 XMMUYeCKOM paBHOBECHHU. PaKTOPBI, BIUSIOIINE HA CKOPOCTh XUMHUYECKOM
PEaKINH U TIOJIOKEHHE XUMHYECKOTO PABHOBECHS.

OKHCIUTENTbHO-BOCCTAHOBUTENIBHBIE PEAKIUH, SJCKTPOHHBIA OajJaHC OKUCIUTENbHO-
BOCCTAHOBHTENBbHOHN peakiuu. CocTaBieHHE YPaBHEHUH OKHCIUTENbHO--BOCCTAHOBUTEIBHBIX
pEeaKIHii C UCIIOIb30BAHUEM METO/IA 3JIEKTPOHHOTO OajaHca.

Teopust 3MEKTPONUTHUECKON AUCCOLMALMN. DJIEKTPOIUTBHI U HE3JIEKTPOIUTHI. KaTHOHBI,
aHMOHBL. MeXaHN3M IMCCOLUALINH BEIIECTB C PA3IMYHBIMUA BUIAMH XUMHUYECKON CBsi3u. CTeneHb
nucconrauny. CHIbHBIE U CIa0bIe 3JIEKTPOIUTHL

Peakunu monHOro oOMeHa. YCJIOBUS MPOTEKAHHs PEeaKUUii MOHHOTO OOMEHa, MOJIHBIE U
COKpalléHHble MOHHbIE YpaBHeHHUs peakuuil. CBONCTBAa KMUCIOT, OCHOBAHUN U colell B CBeTe
NPEACTAaBICHUNH 00 SJIEKTPOJUTHYECKOW nuccoruanmy. KadecTBeHHBIE peakUMH Ha HOHBI.
[lonsTHE O rUApONU3E CONEH.

Xumuueckuii IKCnepumMenm:

O3HAKOMJICHHE C MOJEJSIMH KPHUCTATMYECKUX PEIIETOK HEOPTaHUYECKHUX BEIIECTB —
METAJUIOB M HeMeTauloB (rpadura W anMasa), CJIOXKHBIX BEIIECTB (XJIOpUAa HATpHs),
UCCJIEIOBAHNE 3aBUCHMOCTH CKOPOCTH XHMHYECKOH peakIuu OT BO3IAEHCTBHS Ppa3IMYHBIX
(bakTOpPOB, HCCIEAOBAHUE 3JEKTPONPOBOAHOCTH PACTBOPOB BEINECTB, MPOLECCA IUCCOLUALIIH
KHCJIOT, [IeJIo4el 1 comneil (BO3MOXKHO UCTIONB30BAHUE BUIEO MATEPHAJIOB), IPOBEICHNUE OIBITOB,
WUTIOCTPUPYIOIINUX TMPHU3HAKK NMPOTEKaHWs Peaknuii MOHHOro oOmeHa (oOpaszoBaHHME OCAAKa,
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BbIJIEJICHHE Ta3a, 0O0pa30oBaHUE BOABI), ONBITOB, WUTOCTPUPYIOMINX MPUMEPbI OKHCIUTEIbHO-
BOCCTAHOBHTEJIBHBIX PEAaKUUH (TOpeHHe, PeaKUUH Pa3JIOKEHHs], COCTUHEHHS), PacIlOo3HABaHHE
HEOPraHMYECKUX BEINECTB C IMMOMOIIBI0 KAYEeCTBEHHBIX pEAKIUH Ha MOHBI, pEIIeHHe
SKCIIEPUMEHTAJIBHBIX 3a]1a4.

HemeTannbl U X coeAUHEHUS

OObmas xapakrepuctuka rajgoreHoB. OCOOEHHOCTH CTPOCHHSI aTOMOB, XapaKTEpPHBIC
crenieHn okucieHus. CTpoeHne W (PU3MYECKHe CBOMCTBA MPOCTHIX BEINECTB — TaJIOT€HOB.
XUMHUYECKHE CBOMCTBA Ha NpuUMepe xXyopa (B3aMMONEHCTBHE C MeETAJUIAMH, HEMeTaJUlaMH,
menoyamu). Xmoposomopoxn. ConsiHast — KHCIIOTa, XWUMHYECKHE CBOWCTBA, IOJNyYEHHE,
npuMeHeHne. JleficTBUe XJIopa U XJOPOBOIOPOA HA OPTraHU3M 4elloBeKa. BaskHelmne Xmopusl
U MX HaXOXKACHUE B MPHUPOJIE.

OObmas xapakrepuctuka 3J1eMeHTOB VIA-rpymmbl. OCOOEHHOCTH CTPOEHHUSI aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue M (PU3MUECKHe CBOHCTBA MPOCTHIX BEINECTB —
KHUCJIOpOAa M Cepbl. AJUIOTPONHBIE MOTU(PHUKALMNA KUCIOPOAA W Cepbl. XUMHUYECKHE CBOHCTBA
cepel. CepoBomopon, cTpoeHue, (usndeckne M XUMHYeckre CBOWCTBA. OKCHABI Cephl Kak
NPEACTABUTENN KUCIOTHBIX OKCHIOB. CepHas KHUCIOTa, PU3NYECKHE M XUMHUYECKHE CBOICTBA
(obmue Kak mpencTaBUTENs Kilacca KUCIOT U cieunpuieckrne). XUMHUECKHE PEaKIIHH, JIeKalne
B OCHOBE IIPOMBILIJIEHHOTO CMIOC00a MOy YeHHsI CEPHOH KUCIIOTHI. [IpruMeHeHne CepHO KUCIOTHI.
Conu cepHOH KHUCIIOTBHI, KauyeCTBEHHAas peakuusi Ha cyibdar-uoH. HaxoxneHwe cepbl u eé
COeAVHEHUN B NpUpoAe. XUMHUYECKOEe 3arpA3HEHHUE OKPYKALEH Cpefbl COCIUHEHHUSIMU CEphl
(KUCJIOTHBIE O/, 3aTPSISHEHHE BO3/yXa U BOAOEMOB), CIIOCOOBI €ro MPEAOTBPALICHHUS.

OOmas xapakrepucTuka 31eMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOEHHS aTOMOB,
XapaKTepHbIE CTEMEHH OKUCJIEHUs. A30T, pacnpoCTpaHeHHe B mpupone, (u3nyUeckue u
XUMHUecKue cBoicTBa. KpyroBopor a3ora B npupone. AMMHAK, ero (GU3HIECKHe 1 XUMHUYECKUE
CBOWCTBA, MOJTy4YeHUe U npuMeHeHne. Coar aMMOHHMSI, UX (PU3HMUECKHEe U XUMUUECKHE CBOWCTBA,
npuMeHeHne. KauecTBeHHas peakuusi HA MOHbI aMMOHHMs. A30THasl KUCJIOTA, €€ TOJydYeHHe,
¢usnyeckne W XUMHUYECKHe CBOHCTBA (OOI[ME Kak MPENCTABHTENS KJjacca KHCIOT M
cnermpuyeckre). Mcrnomp3oBaHMEe HUTPATOB M COJIEH aMMOHUS B Ka4eCTBE MHHEPAIbHBIX
ynobpennii. XMMHYECKOe 3arpsi3HEHUE OKPY KAIOLIEH Cpepl COSAMHEHUSIMHI a30Ta (KUCIOTHBIE
TOXNH, 3arps3HEHUE BO3AyXa, MOYBBI M BOAOEMOB). Docdop, ammoTporHble MOIUPUKALIIH
dochopa, pusnueckne n xumudeckue croiictea. Okcun ¢ocdopa (V) u dpochopHas kuciora,
¢usnyeckne W XUMHUUYECKHE CBOHCTBa, mnoiydeHue. Hcmonmp3oBanme ¢ochaToB B KadecTBe
MUHEPAIbHBIX YAOOPEHHH.

OObmas xapakrepuctuka 371eMeHTOB [VA-rpymmbel. OCOOEHHOCTH CTPOEHHUs] aTOMOB,
XapaKTePHbIE CTETIEHN OKUCJICHUs. Y TJIepO, aJUNIOTPOITHbIe MOAU(UKALINY, PACIIPOCTPAHEHHE B
npupoze, prsuueckue u XuMu4Ieckue cBoiictea. AncopOuusi. Kpyrosopor yriepona B npupose.
Oxcuabl yriepona, ux (pU3NYECKHe U XUMHUYECKHE CBOMCTBA, NEHCTBHE HA JKUBbIE OPTaHU3MBI,
MOJly4eHUEe U MPUMEHEHHE. DKOJIOTHYECKre MPpoONieMbl, CBsi3aHHbIE ¢ OKcHaoM yriepona (IV),
THIOTE3a TIIO0AJBPHOTO MOTEIUICHHs KJIMMaTa, MapHUKOBBIA 3¢ dexr. YronbHas Kuciora u eé
comy, UX (U3MUECKHe M XUMHUYECKHE CBOWCTBA, IMOJIyueHHEe M NpuMeHeHune. KadecTBeHHas
peaknust Ha kapOoHaT-MoHBL Mcnonp3oBaHne KapOOHATOB B OBITY, MEIUIIMHE, TPOMBILIIICHHOCTH
U CEJIbCKOM XO3SIHCTBE.

[TepBoHauabHBIE MOHITHS 00 OPraHMYECKHX BEINECTBAX KaK O COCAMHEHHUSX YTiepona
(MeTaH, 3TaH, STWIEH, alleTUJICH, TAHOJ, TIHLEPHH, YKCyCHas KUcyoTa). IIpupoaable HCTOYHUKA
yIJIEBOAOPOAOB (Yroiib, MPUPOAHBIH Ta3, He(Th), MPOAYKTHI UX nepepadoTku (OSH3HMH), UX POJb
B ObITy W mpombiuieHHOCTH. [ToHsTHE O OMONOrMYecKn Ba)KHBIX BELIECTBAX: XKHUpax, Oenkax,
yIJIeBOAAX — M HMX POJNIM B JKM3HU 4YeloBeka. MaTepualbHOE€ €AMHCTBO OPTaHUYECKHX U
HEOPTraHUYECKUX COCIMHEHUH.

Kpemunii, ero ¢usnueckue W XHUMHYECKHE CBOHCTBA, IOJyuYeHHE W TPUMEHEHHE.
Coenunennst kpemuHusi B mnpupoxe. OOmue mnpencrasienHuss o6 oxcuue kpemuus (IV) u
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KpeMHHUEBOH kucnore. CHIIMKATBL, HX HCIIOJIB30BAHKUE B OBITY, B MPOMBIILIEHHOCTH. BaxkHeiine
CTPOUTENIbHbIE MaTepHalibl. KepaMHKa, CTEKJIO, LEeMEHT, OeToH, keye300eroH. I[Ipobiemsr
6€e301acHOro MCIOJIb30BAHMS CTPOUTEIBHBIX MAaTEPHAJIOB B MOBCETHEBHOMN JKU3HU.

Xumuueckuil Ixcnepumenm:

u3ydeHne o0pa3lioB HEOPraHMYECKUX BELIECTB, CBOMCTB COJITHOW KHCIIOTHI, TPOBEACHNE
Ka4eCTBEHHBIX PEaKUUH Ha XJIOPUA-MOHBI U HAONIOACHHE NMPU3HAKOB MX MPOTEKAHUS, OIBITHI,
oTpakaromue (pU3NIECKne M XMMUYECKHE CBOWCTBA raJIOTEHOB M UX COCOUHEHUH (BO3MOKHO
UCITIOJIb30BAHME BHIEOMATEPHANIOB), O3HAKOMJIEHHE C OOpasmaMu XJOPUAOB (TaJOreHUIOB),
O3HaKOMJICHHE C o0pasuamMu cepbl W €€ COeNUHEHHAMH (BO3MOJKHO HCIIOJIb30BaHUE
BUJEOMAaTepHaNioB), HabmroneHue nmpouecca OOyINMBaHUSA — caxapa TMOJ  JeHCTBUEM
KOHIICHTPHPOBAHHON CEPHOM KHCIJIOTBI, U3yUYeHHE XUMHUYECKUX CBOHCTB pa30aBICHHON CEpHOM
KHCJIOTBI, TIPOBEIEHNE KAUECTBEHHOH peakiuu Ha CyNbpaT-uOH M HAOMOIEHHE NpH3HaKa €€
NPOTEKAHMs, O3HAKOMJICHHE ¢ (PM3NYECKMMHU CBOWCTBAMH a30Ta, (pocdopa M MX COeNMHEHHI
(BO3MOXKHO MCIIOJIb30BAHUE BHIEOMATEPHANIOB), 00pa3aMu a30THBIX U (OCcHOpPHBIX yaoOpeHuH,
nojiyueHue, coOupaHue, paclo3HaBAaHME W HW3YYEHHE CBOICTB aMMUaka, IPOBEICHHE
Ka4eCTBEHHBIX PEAKIMi HA HOH aMMOHUS 1 (pocdaT-uoH U U3y4eHHE IPU3HAKOB UX MTPOTEKAHHS,
B3aUMOJIEHCTBIE KOHLEHTPHUPOBAHHON a30THOM KHCJIOTBHI C MEABIO (BO3MOXKHO HCIIOJIb30BAHHUE
BUACOMATEPHAIIOB), H3Y4YEHHE MOeNel KpPUCTAJUIMYECKHX pEeHETOK anMasza, rpadura,
dyniepera, 03HAKOMIIEHHE C MPOLIECCOM aCOPOLIMU PACTBOPEHHBIX BEIECTB AKTHBHUPOBAHHBIM
yIJIEM B YCTPOICTBOM MMPOTHUBOTa3a, MOy YeHNE, COONpaHHe, pacliO3HABAHNUE U U3yUEHUE CBOHCTB
YIJEKUCJIOTO ra3a, MPOBEACHHE KAYECTBEHHBIX PEAaKIMii Ha KapOOHAT W CUJIMKAT-HOHBI U
U3ydeHue [PU3HAKOB HUX TMPOTEKaHWs, O3HAKOMJIEHHE C MPOAYyKLUHEeH CHUIMKATHON
IIPOMBILIJIEHHOCTH, PellieHHe SKCIIEPUMEHTANIBHBIX 3a/1a4 110 TeMe «BaskHelre HeMeTauibl U UX
COEITMHEHUSD .

MeTtanabl 1 UX COeIHMHEHHS

O01mas xapakTepuCTUKa XUMHYECKUX 3JIEMEHTOB — METAJIJIOB HA OCHOBAHUHU MX TIOJIOKEHUS
B Ilepnoanueckoin cucreme xumudeckux syueMeHToB JI. M. Menneneesa U CTpPOEHHUs] aTOMOB.
Ctpoenne MetannoB. MeTamanueckasl CBs3b U MeTAJUIMYECKas KPUCTAJIJIMUYECKasl peIIETKa.
DNEKTPOXUMUYECKUI PANl HANPsDKEHUH MeTauioB. Du3nyueckue M XUMHUYECKHE CBOWCTBA
metaiuioB. O0mue crocoOr! nodydeHus: MetaiuioB. [IoHATHE O KOPPO3MM METAJIOB, OCHOBHBIC
cnocoObl 3amuThl UX OT Koppo3uu. CraBel (CTajb, YyTyH, OIOPATIOMHHHNA, OpOH3a) M HX
NPUMEHEHHE B OBITY M IPOMBILIUIEHHOCTH.

[Ienounbie MeTawIbl: NoJNOKkeHUE B [lepuoandeckoil cucteMe XUMHUYECKUX 3JIE€MEHTOB /1.
H. MenneneeBa, CTpoeHHe UX aTOMOB, HaxoxkjeHue B npupone. Pusuyeckue U XUMHUUECKUE
cBOMCTBA (Ha mpuMepe HaTpust U Kanusi). OKCHIBI U TUIAPOKCHABI HATPUS U Kajws. [IpumeneHne
IIeJIOYHBIX METAJIOB U UX COEMHEHUN.

[I{enouHO3€MeNbHBIE METAJIBI MATHUN U KAJIBLIWIL: TIOJIOKeHHe B [leproanyueckoi cucteme
xumudeckux sneMeHtoB J[. M. MenneneeBa, CTpO€HHE UX aTOMOB, HAXOXXICHUE B IMPUPOIE.
@usnyeckue U XUMHYECKHE CBONCTBA MarHus W KajbLiUs. BakHeHlnne COeIMHEHUs KaJbLMs
(okcun, rugpokcun, coiu). JKECTKOCTb BOABI U CIIOCOOBI €€ YCTPaHESHHSI.

AmoMunuii: nonoxkenue B Ilepuonnueckoil cucreme xumudeckux siemeHtoB [l M.
MeHneneeBa, CTpoeHHE aTOMa, HaXOXJeHue B npupone. Pusndeckue U XUMHUYECKUE CBOICTBA
amoMuHus. AMGOTEpHBIE CBOMCTBA OKCHIIA M THIPOKCHIA ATFOMHHUS.

Keneszo: nonoxenue B Ilepuoamyeckoil cucreme xumuueckux syemeHtoB [l H.
MeHneneeBa, CTpoeHHE aTOMa, HaXOXkJeHue B nmpuponae. Pusndeckue U XUMUYECKUE CBOICTBA
xene3a. Okcupapl, ruppoxkcunsl U comu kene3a (II) m xenmesa (1), ux cocrtas, CBOWCTBA H
MOJIy YeHHE.

Xumuueckuil IKcnepumenm:

O3HAKOMJICHHE C 00pa3iaMy METAJUIOB U CIUIABOB, MX (PU3NIECKUMHU CBOMCTBAMH, 3y YCHNE
PE3yJIbTaTOB KOPPO3UU METAIIIOB (BO3MOKHO HCIIONIb30BAHUE BUACOMATEPHAIIOB), OCOOCHHOCTEH
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B3aUMOJEHCTBHUA OKCHIA KaJblUsl M HATPuUsi C BONOH (BOSMOXKHO HCIIOJIb30BAHHE
BUIEOMATEPHAJIOB), HCCJIEIOBAHHE CBOHCTB JXECTKOH BOXBI, IMpOLIECCA TOPEHHs JKele3a B
KucIopone  (BO3MOXKHO — HCIOJB30BAHME  BHUACOMATEPHANIOB), TMPU3HAKOB  MPOTEKAHHS
Ka4eCTBEHHBIX PEAKIil Ha MOHBI. MArHUs, KaJbLHs, aFOMUHMS, LUHKA, kene3a (I1) u skernesa
(III), menu (1), HabmromeHUE W ONMCAHME MPOLECCOB OKPAIIWBAHUS TUIAMEHH MOHAMHU HATPUS,
KaJust ¥ Kajbuus (BO3MOXKHO HCIOJB30BAHHE BHUAEOMATEPHANIOB), UCCIENOBAaHIE aM(pOTEPHBIX
CBOWCTB THIPOKCHIA ATFOMUHUS U THAPOKCHAA [IMHKA, PEIIECHHE SKCIIEPUMEHTAIbHBIX 3a/1a4 10
TeMe « BaskHee MeTauibl U UX COEAUHEHMUSD .

XHUMHS M OKPYRAIOIIAA Cpeaa

Bemecrsa 1 mMaTepuanbl B TOBCEAHEBHOM JKM3HU YeyioBeka. be3omacHoe MCIonb30BaHUE
BEIIECTB M XUMHYECKMX peakuuii B Obrry. IlepBas momomp npu XHUMHYECKUX OXKOrax H
OTPaBJICHUSIX.

XUMUYECKOE 3arpsi3HEHHE OKPYIKaroIiel cpensl (MpenenbHas TOIMyCTHMAasi KOHICHTPaLys
Bemiects, nanee — [1JIK). Ponb Xumuu B pelieHuH 3KOJOTUIECKUX MPOOIIeM.

Xumuueckuii IKCREPUMEHM:

u3ydeHne o0pa3oB MaTepHANIOB (CTEKIIO, CIUIABbI METAJUIOB, TIOJIMMEPHBIE MAaTEPHAIIBI).

Mesicnpeomemnste ceéasu

Peanmzanms MeXnpenMeTHbIX CBs3CH MPU M3YUEHHH XMMHUHU B 9 KJIacce OCYLIECTBISIETCS
Yyepe3 MCIOJIb30BAaHUE KaK OOIINX €CTECTBEHHO-HAYYHBIX MOHATHH, TaK 1 MMOHATHH, SBIISTFOIIUXCSI
CHUCTEMHBIMH JIJIs1 OT/ACIBHBIX PEAMETOB €CTECTBEHHO--HAYYHOT'O [IUKJIA.

OO01ue ecTeCTBEHHO-HAYYHbIE OHATHUS . HAYUHBIN (PaKT, THIIOTE3a, 3aKOH, TEOPHS, aHAJIN3,
CUHTE3, KJacCHPUKaUMs, TEPUOAUYHOCTb, HAOMIONEHHE, HKCIEPUMEHT, MOIEIUPOBAHHE,
U3MEpEHHe, MOJIENb, SIBJICHUE, TAPHUKOBBINA 3PP EKT, TEXHOIOTHSI, MAaTEPHAIIBI.

®dusuka: Marepus, aTroM, DSJEKTPOH, NPOTOH, HEHTPOH, WOH, HYKIHJA, W30TOIbI,
pPanIMOaKTUBHOCTb, MOJIEKYJIa, JJIEKTPUYECKUH 3apsii, MPOBOIHHUKH, MOJYIMPOBOIHHUKH,
OU3NIEKTPUKH, (POTORJIEMEHT, BEIIECTBO, TEJO, OOBEM, arperaTHoe COCTOSHHE BEIEeCTBA, Ias,
pacTBOp, PACTBOPUMOCTD, KPUCTAJUTNIECKAS PEIIETKA, CTUIABbI, (PU3MUECKHIE BEIMIUHBI, €TUHHULIBI
U3MEPEHUs, KOCMUYECKOE MTPOCTPAHCTBO, IJIAHETHI, 3B&371b1, CONHIIE.

buonorus: ¢orocunTes, npixanwe, Ouocdepa, 3KOCHCTEMA, MHUHEpPaJbHbIE YyIOOpEHUs,
MUKPO3JIEMEHTBI, MAKPO3JIEMEHTBI, TUTATEIIbHbIE BEIIECTBA.

leorpadus: atmocdepa, runpocdepa, MuHEpaNbl, TOPHBIE TMOPOABI, IOJIE3HBIE
HCKOTIa€MbI€, TOTUTUBO, BOIHBIEC PECYPCHI.



INIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUA INPOI'PAMMBLI 11O XMMHNHU HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHMNA

JIMUHOCTHBIE PE3YJIbTATHBI

JIMYHOCTHBIE pe3yJIbTaThl OCBOGHHS MPOTPaMMbl OCHOBHOro oOmiero o0Opa3oBaHus
TOCTUTAIOTCS B X0/ie OOYYEeHUsI XUMHUU B €IUHCTBE YUeOHOH U BOCIIMTATENIbHON AESITEIbHOCTH B
COOTBETCTBUH C  TPAQAMLMOHHBIMU  POCCHUMCKHUMH  COLHMOKYJBTYPHBIMH H  JTyXOBHO-
HPAaBCTBEHHBIMU IIEHHOCTSIMHU, MPUHSTHIMA B OOIIECTBE MPaBWJIAMH U HOPMAaMH TMOBEACHHS U
cnocoOCTBYIOT MPOLIECCAaM CAMOIIO3HAHMS, CAMOPA3BUTHS U COLTMATU3ALIMH 00y YarOIIIHXCS.

JIMYHOCTHBIE pPEe3yJbTaThl OTPAXKAIOT TOTOBHOCTh OOYHAOLIMXCS PYKOBOACTBOBATHCS
CHUCTEMOW TMO3UTHUBHBIX LICHHOCTHBIX OPHEHTAIMH W PAaCIIUPEHUE ONbITa NESITEIbHOCTH Ha €€
OCHOBE, B TOM UHCJIC B YACTH:

1) IATPHOTHYECKOT0 BOCIUTAHUSA:

LIEHHOCTHOT'O OTHOIIEHHS K OTE€UYECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY H HAyYHOMY
HACJIEINIO, TIOHMMAaHHs 3HAYEHHs XUMHYECKOW HAyKU B JKU3HH COBPEMEHHOrO OOINeCTBa,
crocoOHOCTH BJIAJIETh TOCTOBEPHOW MH(pOpMALUEH O MEePenoOBbIX MOCTHIKEHHSX M OTKPBITHSX
MHUPOBOH M OTE€YECTBEHHOH XUMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHHMAX 00 yCTpoOicTBE
Mupa 1 o011ecTBa,;

2) rpaAaHCKOr0 BOCIIUTAHUSI:

NPEACTABICHUS O COLHUAIbHBIX HOPMax M MpPaBHJIAX MEXKJIMYHOCTHBIX OTHOIIEHHWH B
KOJUICKTHBE, KOMMYHHKaTHBHOH  KOMIIETEHTHOCTH B OOIIECTBEHHO  TOJIE3HOW,
y4e0HO-NCCIeIOBATEIbCKOH, TBOPYECKOH W APYrUX BHAAX JAEATENBHOCTH, TOTOBHOCTU K
pa3HoOoOpa3HON COBMECTHOMN AEATENBHOCTH NPHU BBIMOJIHEHNH yUeOHBIX, TO3HABATEIbHBIX 3a71a4,
BBITMIOJIHEHUN XHUMHUYECKHX SKCIIEPHUMEHTOB, CO3JaHHU Y4YeOHBIX MPOEKTOB, CTPEMIICHHS K
B3aMMOIIOHIMAHUIO W B3aUMOIIOMOIIM B MPOIECCe 3TOW y4eOHOH NesTeNIbHOCTH, TOTOBHOCTH
OLIGHUBATh CBOE MOBEJIEHHUE U MTOCTY KK CBOUX TOBAPHIIEH C MO3ULIMA HPABCTBEHHBIX U IIPABOBBIX
HOPM C YYETOM OCO3HAHUS MOCIIEICTBHIA MOCTYTIKOB,;

3) HeHHOCTH HAYYHOI' 0 MO3HAHUSI

MHUPOBO33PEHUYECKHE TMPEACTABICHUS O BEIIECTBE W  XHUMHYECKOH  peaxiuw,
COOTBETCTBYIOIIUE COBPEMEHHOMY YPOBHIO DPa3BUTHUS HAYKH U COCTABJIOIINE OCHOBY IS
MOHMMAHHS CYLITHOCTH HAYYHOH KapTHHBI MUPA, IPEICTABIEHHS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX
Pa3BUTHSI IPUPOIBL, B3AUMOCBS3SAX YEJIOBEKAa C TMPUPOAHOMN Cpeoi, O POJIM XUMHH B TIO3HAHUH
3TUX 3aKOHOMEPHOCTEN;

NO3HABATEIbHBIE MOTHBBI, HANPABJICHHBIC HA TIOJyUYE€HHE HOBBIX 3HAHUH IO XUMHH,
HeoOXonuMble Uil OOBSCHEHHMs HAONIOJAeMbIX IPOLIECCOB U SIBICHHH, ITO3HABATENBHOM,
UH(POPMAIIMOHHON M YUTATEIBCKON KyJIBTYPhI, B TOM YHCJIE€ HABBIKOB CAMOCTOSITENIbHON PadOThI
¢ yueOHBIMH TEKCTaMH, CIPaBOYHOH JHUTEPATYpPOH, NOCTYNMHBIMU TEXHUYECKHMMH CPEICTBAMHU
WH(POPMALMOHHBIX TEXHOJIOTHIA,

uHTEepeC K OOyUeHHIO M TO3HAHUIO, JIOO03HATEIBHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
caMoOOpPa30BaHUIO0, NMPOSKTHONW M HCCIENOBATEIbCKOW AEATEIBHOCTH, K OCO3HAHHOMY BBIOOPY
HAIPABJICHHOCTH U yPOBHs 0Oy4EHHUS B NaJbHEHIIEM,;

4) popMupPOBAHHSA KYJIBTYPBbI 310POBbSI:

OCO3HAHME LICHHOCTH JKU3HH, OTBETCTBEHHOT'O OTHOIIEHHS K CBOEMY 310POBBIO, YCTAHOBKHU
Ha 310pOBBIH 00pa3 JKU3HH, OCO3HAHHE TMOCJEACTBHA W HENPHUSTHE BPEOHBIX MPUBBIYEK
(ymoTpeOneHUsT aJKOTOJisi, HAPKOTUKOB, KYpeHHs), HEOOXOAMUMOCTH COOJIONEHUS MpaBuUil
6e30macHOCTH Mpu 0OpALEHNH ¢ XUMHUYECKUMH BELIECTBAMH B OBITY M PEabHOM JKU3HY,

S) TpyaoBoOro BocnuTAHUSA:

UHTEpEC K MPAKTHYECKOMY H3YUYEHHIO Tpodeccuii 1 Tpyaa pa3inyHOro poja, yBaKEHHE K
TPYAY U pe3yJIbTaTaM TPyAOBOH e TEIbHOCTH, B TOM YHCIIE HA OCHOBE MPUMEHEHUS MTPEIMETHBIX
3HAHUH 10 XHWMHH, OCO3HAHHBI BBIOOP WHAWBUAYAILHOW TPACKTOPHU MPOIAOIDKEHUS
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o0pa3oBaHUsl ¢ y4€TOM JIMYHOCTHBIX WHTEPECOB U CIIOCOOHOCTM K XHUMHH, OOIIECTBEHHBIX
WHTEPECOB W MOTPEOHOCTEH, ycmemHol mnpodeCCHOHANBHON NeATeTbHOCTH U Pa3BUTHS
HEOOXOJUMBIX YMEHHU M, TOTOBHOCTh aIalITUPOBATHCS B PO ECCHOHATIBHOM CPeIE;

6) 3K0JIOrHYeCKOro BOCIUTAHUS:

SKOJIOTHYECKH [eJieco00pa3HOe OTHOLIEHHE K MPUPOAE KaK MCTOYHUKY KH3HU Ha 3emIie,
OCHOBe €€ CYIIEeCTBOBAHUS, NMOHUMAaHUE LEHHOCTH 30POBOTO M 0e30MacHOro odpasa KU3HH,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (PU3NYECKOMYy U TMCHXUYECKOMY 30POBBIO,
OCO3HAaHUE [IEHHOCTH COOJTFOACHHMSI TIPABIJT O€30MaCHOTO MOBEASHUS MPH padoTe C BEIIECTBAMH,
a TaK»Ke B CUTYAIHsIX, YIPOKAIINUX 3IOPOBBIO U SKU3HH JIFOCH;

CMOCOOHOCTH MPUMEHSITH 3HAHHUSI, TIOJTy YaeMbIe MPU U3YUEHUU XUMUH, IJIsI PEIIeHHS 3a1a4,
CBSI3aHHBIX C OKPY’KaKIIE MNPUPOAHON CPEenoil, AJs MOBBILIEHHUS YPOBHS SKOJOTHYECKOMN
KYJIBTYPBI, OCO3HAHUS IIOOAILHOTO XapaKTepa SKOJOTHYECKUX MPOOJIeM M MyTel MX pelieHus
MOCPEACTBOM METOJIOB XMMHH, SKOJOTHYECKOTO MBIIJICHHS], YMEHUSI PyKOBOACTBOBATLCS UM B
MO3HABATENbHON, KOMMYHUKAaTUBHON U COLIMAJILHON MTPAKTHUKE.

METAIIPEJMETHBIE PE3YJIBTATBI

B cocraBe meranpenMeTHBIX Pe3yJIbTATOB BBIACISIOT 3HAYUMBbIE ISl (DOPMHUPOBAHUS
MHUPOBO33peHUsT OOIIeHAyYHbIE TIOHSATUS (3aKOH, TEOpUs, MPUHLHUI, TUMOoTe3a, (aKT, CUCTEMA,
MPOLIECC, SKCIEPUMEHT U APYTOE.), KOTOPbIE UCMONB3YIOTCS B €CTeCTBEHHO-HAYYHBIX YYeOHBIX
npeaMeTax W MO3BOJISIFOT HA OCHOBE 3HAHUH U3 3TUX MPEIMeTOB (POPMUPOBATH MPEACTABIICHHE O
L[EJIOCTHOW HAy4YHOW KapTHUHE MHpA, W YHUBEPCAJbHbIe yueOHbIe NEeWCTBUs (ITO3HABATENIbHBIE,
KOMMYHHUKATHBHBIC, PETYJISSTHBHBIE), KOTOPbIE O0ECMe4YnBAarOT (HOPMHUPOBAHHE TOTOBHOCTH K
CaMOCTOSITEIbHOMY TJIAHUPOBAHHUIO U OCYINECTBICHHUIO YUeOHOH NesaTeTbHOCTH.

IMo3HaBaTeIbHBbIE YHHBEPCATbHbIE YUe0HbIE 1eHCTBUSA

ba3oBble joruueckue aeicTBus:

® YMEHHUSI HCIOJb30BaTh MPUEMBI JIOTHYECKOTO MBIIIJICHUS] MPU OCBOCHHHM 3HAHUWH:
PacKpbIBATh CMBICIT XHMUYECKUX MOHSITHH (BBIISSTh X XapaKTEPHbIE MPU3HAKH, YCTAHABJINBATh
B3aMMOCBSI3b C APYTHMMH TOHSITHUSIMH), WCIIOJNB30BATh TOHSATUS ISl OOBSICHEHHSI OTHENIbHBIX
(haKTOB U SIBJICHUH, BLIOUPATh OCHOBAHUS M KPUTEPUU IS KJIACCHU(PUKALNY XUMUYECKIX BEIIECTB
U XUMHUYECKUX PEaKIui, YCTaHABIMBATH MPUYHHHO-CIIEACTBEHHBIE CBSI3U MEXKAY OOBEeKTaMu
U3yYEeHHs], CTPOUTH JIOTHYECKUE PACCYKIEHUs (MHIYKTUBHBbIC, NAENyKTHUBHBbIC, MO AHAJIOTHH),
JeaTh BBIBOMIbI M 3aKJIFOUEHUS,

® yMEHHE MPUMEHSTh B MPOLECCe TMO3HAHUS MOHATHS (MIPEIMETHBIE U METanpeIMETHBIE),
CUMBOJIMYECKHE (3HAKOBBIE) MOJEINH, HCIOJb3yeMble B XUMUH, NPeoOpa3OBbIBATH IIUPOKO
MPUMEHSIEMbIE B XUMHH MOJEIbHBIC MPEACTABICHUS — XUMHYSCKUN 3HAK (CHUMBOJ 3JIEMEHTA),
xuMudeckass (GopMmysa W ypaBHEHME XHMUYECKOW pEaKIUu — TpU pPeleHuH y4eOHO-
MO3HABATENIBHBIX 33734, C VYYETOM OTHUX MOJAENBHBIX TMPEACTABJICHUIA BBIABISATL U
XapaKTepU30BaTh CYIIECTBEHHbIE MPHU3HAKKA HM3YYaeMbIX OOBEKTOB — XUMUYECKUX BEIIECTB W
XUMUYECKUX PEaKLUi, BBIABJIATH OOI[HME 3aKOHOMEPHOCTH, MPUYUHHO-CJICICTBEHHBIC CBSI3H U
MPOTHUBOPEYUS B M3yUAEMbIX TIPOLIECCAX U SIBJICHHUSIX.

Ba3oBble ncciien0BaTe/IbCKHE TEHCTBUS

® yMEHHE HCIOJIb30BATh MOCTABJICHHBIE BOMPOCHI B KA4€CTBE WHCTPYMEHTA MO3HAHUS, a
TaK)ke B KaueCTBE OCHOBBI JUIsi (HOPMHPOBAHHSI THIOTE3bl MO MPOBEPKE MPABUIBHOCTH
BBICKA3bIBAEMBIX CY KICHHIA,

¢ IpuOOpPETEHNE OMbITa MO TUTAHUPOBAHHIO, OPTaHM3AIUA U MPOBENCHUI) YUYEHUYECKHIX
SKCIIEPUMEHTOB, YMEHHE HAOMOIATh 32 XOIOM IMPOLIECca, CAMOCTOSITENIbHO MTPOTHO3UPOBATH €0
pesynbrat, (GopMyIMpPOBaTH OOOOMIEHUS W BBIBOIBI MO pe3yJbTaTaM MPOBENEHHOIO OIIbITA,
UCCJIEIOBAHMSI, COCTABIIATh OTUET O MPOALIAHHON padoTe.

Pabora ¢ undgopmanueii:

® yMEHHE BhIOMPATh, AHAJU3UPOBATh U MHTEPIPETUPOBATh HHOOPMALIHIO PA3IMYHBIX BUIOB
1 (OpM IPENCTABJICHUS, TTOyYaeMYE0 U3 Pa3HbIX UCTOYHUKOB (HAyYHO-TIOMYJIIPHAS JINTEPATypa
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XUMHYECKOTO COAEPIKaHUs, CIIPABOYHBIE TOCOOUsI, pecypchl UHTepHEeTa), KpUTHUECKH OLICHUBATh
NPOTHBOPEUUBYIO U HETOCTOBEPHYIO HH(POPMALIHIO;

® yMEHHE IPUMEHSITh Pa3JIMYHbIE METOBI U 3aIPOCHI MPH MOUCKE U 0TOOpe HHPOPMALUU U
COOTBETCTBYIOIIUX JAHHBIX, HEOOXOIMMBIX IJIsI BBITOJIHEHHS y4eOHBIX U IO3HABATEJIbHBIX 33144
OTIPENEeIEHHOrO THUIA, NPHOOpEeTeHHe oOmbITa B O0JACTH HCHOJIb30BaHUS HH(POPMALIMOHHO-
KOMMYHUKATHBHBIX TEXHOJIOTHIA, OBJIa€HHE KYJbTYPOH aKTUBHOTO HUCIOJIb30BAHUS PA3IMIHBIX
MIOUCKOBBIX CHCTEM, CaMOCTOSITEIbHO BBIOMPATh ONTUMAIBHYIO (OPMY TPEIACTABICHUS
uHpOpPMALMK W WIIIOCTPHUPOBATH peEIlaeMble 3a/1a4ll HECJIOXKHBIMH CXEMaMH, IHarpaMMaMH,
apyrumu popmamu rpaguKu U UX KOMOUHALIMSIMY,

® yMEHHE HCIIOJIb30BaTh U AHAJM3MPOBATh B IpOLEcce YYeOHOW M HCCIIEAOBATENBCKOM
AESITebHOCTH MH(POPMALIHIO O BIMSHUHU TMPOMBIIIJICHHOCTH, CEJIbCKOTO XO3HCTBA U TPAHCIIOPTA
HA COCTOSTHHE OKPY KaOLIeH MPUPOTHON CPeabl.

KomMyHHKaTHBHBIE YyHUBeEPCAJIbHbIE YUeOHbIEe 1eHCTBHA:

e yMEHMsI 3aJaBaTh BOMPOCHI (B Xone nuanora W (WJIHM) IOUCKYCCHH) TO CYIIECTBY
obcyxmaeMoli TeMbl, (HOPMYJIHUPOBaTH CBOM MPEIJIOKEHUS OTHOCHTENIBHO BBITOJHEHHS
MPEAJIOKEHHOM 3a/1a4H,

® YMEHHUS IPEICTABIISATD MOy YSHHBIE PE3YJIbTAThI IO3HABATEIbHOM IEATEIbHOCTH B Y CTHBIX
U THCbMEHHBIX TEKCTaX, [eJaTh INPE3EHTAlHIO pPEe3yJbTaTOB BBINIOJHEHUS XHUMHYECKOTO
skcnepumMenTa (1abopaTopHOTrO OmbITa, JadOpaTOPHOU pabOThI MO HCCIETOBAHUIO CBOWCTB
BEIIECTB, y4eOHOTO MPOEKTA);

e yMeHHsI yUeOHOTO COTPYIHHUYECTBA CO CBEPCTHUKAMH B COBMECTHOH MO3HABATEIBHON U
HCCJIEIOBATENILCKOW AEATEIBHOCTH TPH PEIIEHHH BO3HUKAIOIIMX MPOOJIIEM Ha OCHOBE yuéra
o0IMX WHTEPECOB M COIJIACOBaHUs Mo3UIMU (0OCykneHus, oOMEH MHEHHMSMH, «MO3TOBBIE
IITYPMBD», KOOPAWHALIMSI COBMECTHBIX JECHUCTBHI, ONpenesieHue KPUTEPHEB MO OLIEHKE KauecTBa
BBITIOJTHEHHOU paboThI U IpyTHE).

PeryasiTuBHbIE yHHBeEpCAJIbHBIE YUeOHbIE JeHCTBHA:

® YMEHHE CAMOCTOSTEIBHO ONPENENATh LEIH AeITeIbHOCTH, INIAHUPOBATh, OCYLIECTBIISTh,
KOHTPOJIUPOBATh M TMPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOK JESTEIbHOCTh, BBIOMPAThH
Haubosee 3¢ pexkTUBHBIE CIOCOOBI pelieHns YueOHbBIX U MO3HABATEIBHBIX 337a4, CAMOCTOSITEIIHHO
COCTAaBJIATh WJIK KOPPEKTUPOBATH NPEIJIOKEHHBIN aJlTOPUTM AE€HCTBUH MTPU BBITOJTHEHUH 3a1aHUN
C Y4€TOM TMOJyYeHHsI HOBBIX 3HAHUH 00 H3yuaeMbIX OOBEKTaX — BELIECTBAX U PEAKLUSX,
OLICHUBATh COOTBETCTBHE MOJYUEHHOTO Pe3yJIbTaTa 3asBJICHHOHN LIEH, YMEHHE UCIONIb30BATh U
aHAJIN3UPOBATh KOHTEKCTHI, MPeIaraéMble B yCJIOBHH 3aJaHUH.

HNPEAMETHBIE PE3YJIBTATHI

B cocraBe mpemMeTHBIX pPe3yJBTATOB IO OCBOCHHIO OOS3aTEIBHOTO COAEPIKAHUS,
YCTaHOBJIEHHOTO JaHHOW (enepaibHONW paboueli NporpaMMmol, BBIACNSIOT. OCBOCHHBIE
oOy4aroIMMUCsT HAy4yHbIE 3HAHUS, YMEHHMA M CHocoObl AEWCTBHUH, crnenupudeckue st
NPEeAMETHOH 00macTi «XWUMHs», BHIBI IEATENLHOCTH IO TOJYYEHHIO HOBOTO 3HAHHS, €ro
UHTEPIPETANH, TPEOOPA30OBAHHUIO M IPUMEHEHHIO B PA3JIMUHBIX YYEOHBIX U HOBBIX CHTYaIHsX.

K koHiy oOyuenuss B 8 kiacce mpenMeTHbIE Pe3yJbTaTbl HA 0a30BOM YPOBHE OJKHBI
OTpakaTh CHOPMUPOBAHHOCTD Y OOyHAIOLTUXCS YMEHHIH:

PaCKpbIBATh CMBICT OCHOBHBIX XMMHYECKHX MOHATHUN: aTOM, MOJEKYJa, XUMHYECKHI 3JIEMEHT,
IPOCTOE BELIECTBO, CJIOKHOE BEINECTBO, CMeCh (OJHOPOAHAS M HEOAHOPOAHAs), BAJIEHTHOCTD,
OTHOCHTEJIbHASI aTOMHAsI U MOJIEKYJIIPHAst Macca, KOJIMYECTBO BEIECTBA, MOJIb, MOJISIPHAS Macca,
MaccoBasi JOJIsl XUMHUYECKOTO 3JIEMEHTa B COCIUHEHHMH, MOJISIPHBIA OOBEM, OKCHI, KHCJIOTA,
OCHOBAHME, COJIb, 3JIEKTPOOTPHLIATENIBHOCTb, CTENEHb OKUCJICHHUS, XUMHYECKas peaxius,
KJaccu(UKaLMs Peakuii: PeaklMu COEAMHEHHs], PEAKLUN PAa3JIOKECHUS, PEaKMU 3aMeIleHHs],
peaknuu 0OMEHa, 3K30- M SHAOTEPMUYECKHE PEAKINH, TETUIOBOH 3((eKT peakuH, sapo aToma,
3JIEKTPOHHBINA CJIOH aToMa, aTOMHasi opOUTaNlb, paANyC aTOMa, XUMUYECKast CBSA3b, MOJIIPHAS U
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HETIOJSIpHAsT KOBAJICHTHAsI CBSI3b, NOHHAS CBSI3b, MOH, KATHOH, aHMOH, PacTBOpP, MacCOBasi JAOJI
BelecTBa (MPOLIEHTHAS KOHIICHTPAIHsI) B PACTBOPE,
WLTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMHUUECKUX TMOHITHHA U PUMEHSITh 3TH TOHSITHS TPH
OTIMCAHHUH BELIECTB U UX MPEBPALICHUH;
UCITIOJIb30BATh XUMHUUYECKYK) CHMBOJIUKY IUJII COCTaBJICHHS (OPMYyJ BELIECTB M ypPaBHEHHI
XUMUYECKUX PEAKLIH,
OTIPENENSITh BAJICHTHOCTb aTOMOB 3JIEMEHTOB B OWHAPHBIX COENWHEHHSX, CTENICHb OKHCJICHHS
3JIEMEHTOB B OMHAPHBIX COCOUHEHUSX, MPUHAUICKHOCTh BEINECTB K ONPENEIEHHOMY KJaccy
COEOMHEHUH 1o popMyJIaM, BUA XUMHUYECKON CBS3U (KOBAJICHTHASI M MIOHHAsI) B HEOPTAaHUUECKUX
COCIMHEHUSX;
packpeiBaTh cMmbica [lepuoauueckoro 3akona 1. 1. MenaeneeBa: A€eMOHCTPUPOBATh MIOHUMAaHUE
NEPUOINYECKON 3aBUCHUMOCTH CBOWCTB XHMHUYECKHX JJIEMEHTOB OT UX IIOJIOKEHHS B
[Teproanueckoii cuCTEMe, 3aKOHOB COXPAHEHHSI MAacChl BEIIECTB, TOCTOSTHCTBA COCTABA, AaTOMHO--
MOJIEKYJISIPHOTO YYEHUsI, 3aKOHa ABOTapo;
ONHUCBHIBATh M XapaKkTepu30BaTh TabmuuHyo ¢opmy I[lepuoamueckoll CHCTEMBI XUMHYECKUX
3JIEMEHTOB: pa3jMyaTh MOHITHS «TJIaBHas moarpynna (A-rpynmna)y u «nobounas noxarpynmna (b-
IPYIIa)», Majble 1 OOJbIINE TTEPUOIBI, COOTHOCHTh OOO3HAYEHHS, KOTOPbIE UMEIOTCS B TabJIHIe
«Ilepuonuueckas cucrtemMa xumudeckux sjemeHtoB [ M. MeHneneeBa» ¢ 4YMCIOBBIMHU
XapaKTEPUCTUKAMH CTPOEHHsI aTOMOB XMMUYECKHX 3JIEMEHTOB (COCTaB W 3apsin sapa, odimee
YHUCIIO 3JIEKTPOHOB U PACTPEICNICHHE UX MO 3JIEKTPOHHBIM CIIOSIM),
KJIaCCU(UIIUPOBATh XUMHUYECKUE 3JIEMEHThI, HEOPTAaHIMUYECKUE BEINECTBA, XMMHUYECKHE PEaKIUH
(0 YHCy M COCTaBYy YYaCTBYIOLIMX B PEAKIIMH BELIECTB, 110 TEIIOBOMY 3] dexrty);
XapaKkTepU30BaTh (OMHUCHIBATh) OOIINME XMMUYECKHE CBOMCTBA BEIIECTB PAa3IMYHBIX KJACCOB,
MOATBEPKIAsk ONMMCAHNE PUMEPAMHU MOJIEKYJIIPHBIX YPABHEHUH COOTBETCTBYIOIUX XUMHUYECKUX
peakuuii,
MPOTHO3UPOBATH CBOHCTBA BEIECTB B 3aBUCUMOCTH OT MX KAUE€CTBEHHOT'O COCTaBa, BO3MOXKHOCTH
NPOTEKAHHS XUMUYECKHUX MPEBPAIICHNH B PA3IMUHBIX yCIOBHSAX,
BBIUUCJIITE OTHOCHTEJBHYIO MOJIEKYJIIPHYI0 U MOJIIPHYIO MAacChl BEIIECTB, MACCOBYIO JIOJIO
XUMHUYECKOTO 3JIEMEHTa M0 (PopMyJie COCAMHEHHsS, MAaCCOBYIO IOJIO BELIECTBA B PacTBOPE,
MPOBOIUTH PACUETHI 110 YPABHEHUIO XUMUYECKOH PEaKIIHH;
NPUMEHSITh OCHOBHBIE OTIEPALIMH MBICIIUTEIBHON EATENIbHOCTH — aHAIN3 U CUHTE3, CPaBHEHHE,
obobienne, CUCTEMATH3AIMIO, KITACCU()UKAIMIO, BBISBJICHHE MPUYHMHHO--CIIEICTBEHHBIX CBsI3el
— ISl U3YYEHHUS CBOMCTB BEUIECTB M XMMHYECKHX PEAKLUI, €CTeCTBEHHO-HAyYHbIE METOMBI
NO3HAHUs — HAOJIIOICHUE, I3MEPEHHE, MOMICINPOBAHHUE, SKCTIEPUMEHT (PEasIbHbII U MBICJICHHBII);
CJIEZIOBATh MPaBWJIAM TOJIB30BAHUSI XUMHUYECKOH MOCyNOH U JabopaTopHbIM 000pYIOBaHUEM, A
TaKKe MpaBUiaM OOpAIEeHUs C BELIECTBAMH B COOTBETCTBUU C MHCTPYKLHSIMH 11O BBITTIOJHEHHIO
71a00paTOPHBIX XHUMHUYECKHX OIBITOB MO TOJYYEHHIO U COOMPaHHMIO ra3000pa3HbIX BEILECTB
(Bomopona W KHCJIOPOAA), NMPUTOTOBIEHHIO PACTBOPOB C OMNPENEIEHHOW MAacCOBOW IOJei
pPACTBOPEHHOIO BELIECTBA, IUIAHUPOBATH M TPOBOANTH XHUMHUYECKHE OKCIEPUMEHTHI 10
pACTO3HABAHHMIO PACTBOPOB IIEJIOYEH M KUCJIOT C TIOMOLIBIO HHIUKATOPOB (JIAKMYC,
beHondTanenH, METHIIOPAHXK U APyTHE).

K koHiy oOy4eHuss B 9 Kjiacce npenMeTHbIE Pe3yJbTaTbl HA 0a30BOM YPOBHE JOJIKHBI
OTpakaTh CHOPMUPOBAHHOCTD Y OOyHAIOLTUXCS YMEHHIA:
PaCKpbIBATh CMBICT OCHOBHBIX XMMHYECKHX MOHATHN: XUMUYECKUN 3JEMEHT, aTOM, MOJIEKYJIa,
WOH, KaTHUOH, AaHHOH, TMPOCTOE  BEIIECTBO, CJOXHOE  BEIIECTBO,  BAJECHTHOCTD,
3JIEKTPOOTPULIATENIBHOCTD, CTENEHb OKHUCJICHUS, XUMHYECKas Peaklus, XUMUYeCKas CBs3b,
TEIUIOBOH 3(PEeKT peakluu, MOJIb, MOJSIPHBIA OOBEM, PACTBOP, SJIEKTPOIUTHI, HEIJIEKTPOJIHTHL,
SJIEKTPOJIUTHYECKAs] JUCCOLMALMS, PEaKUUH HMOHHOrO OOMEHAa, KaTajiu3aTtop, XUMHUYECKOe
paBHOBecHe, 00paTUMbIe U HEOOPATUMBIE PEAKIIUH, OKUCIUTEIbHO-BOCCTAHOBUTEIIbHBIE PEAKLINH,
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OKHUCIIUTENb, BOCCTAHOBHUTENb, OKHCIEHHE W BOCCTAHOBJICHHE, aJUIOTPOIHUS, aM(OTEPHOCTb,
XUMHYECKasi CBsi3b (KOBAJCHTHAs, HMOHHAs, METAJUINYECKasi), KPUCTAUIMYECKasl peInéTka,
KOPPO3HsI METAJUIOB, CIUIaBbl, CKOPOCTb XHMHUYECKOH pEakluH, MpPeAesbHO AOIMyCTHMAs
koHuenrpauus I1JIK semectsa,

WLTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMHUUECKUX TMOHITHHA U PUMEHSITh 3TH TOHSITHS TPH
OTMCAHHUH BELIECTB U UX MPEBPAIICHUH;

UCIOJIb30BATh XUMHUYECKYK) CHMBOJIUKY IUJII COCTaBJICHHS (OPMYyJT BELIECTB M ypPaBHEHHI
XUMUYECKUX PEaKLIH,

OTIPEeNeNsATh BAJEHTHOCTb M CTENEHb OKHCICHUS XUMHYECKHUX 3JIEMEHTOB B COCOMHEHUSX
Pa3NIUYHOrO COCTaBa, NMPUHAMJIE)KHOCTh BEINECTB K OMpPENENIEHHOMY KIJIACCy COENWHEHHH 1o
dbopMyniam, BHI XUMHUECKOH CBsI3U (KOBAJIEHTHAS, NOHHAS, METAJUINYECKAs) B HEOPTaHMUECKUX
COCIOMHEHUAX, 3apsia MOHA MO XUMHYECKOH (Qopmyle, XapakTep cpelbl B BOAHBIX PacTBOpax
HEOPTraHUYECKUX COCOMHEHUH, THI KPUCTAIUTMYECKON PEIIETKH KOHKPETHOTO BEIECTBA;
packpeiBaTh cMmbica Ilepuonuueckoro 3axkona [[. M. MeHneneeBa U AEMOHCTPUPOBATH €ro
NOHMMAaHHE: OINHUCHIBATD M XapaKTepU30BaTh TaOIM4uHy ¢Gopmy Ilepuonuueckoil cucTeMbI
XUMHUYECKUX 3JIEMEHTOB. Pa3jIMuaTh MOHATHUS «TJaBHas moxarpynma (A-rpymnma)» U «mododHast
noarpymmna (b-rpynma)», manele u Oosplune MepUOnbl, COOTHOCHUTH OOO3HAYEHUs, KOTOpPBIE
UMEIOTCA B TEPUOAMYECKOW TaOJHILe, C YHUCIOBBIMH XapaKTEPUCTHKAMH CTPOCHUS aTOMOB
XUMHUYECKUX 3JIEMEHTOB (COCTAB U 3apsi sApa, 00IIee YHCIIO 3JIEKTPOHOB U PaCIpeesIeHUe UX 110
3JIEKTPOHHBIM CJIOSIM), OOBSACHATH OOIIHE 3aKOHOMEPHOCTH B U3MEHEHHH CBOWCTB 3JIEMEHTOB U
UX COCOUHEHUH B MpeJesiaX MajblX MEPUOIOB M IJIABHBIX MOATPYII C YYETOM CTPOCHHS HX
aTOMOB,

KJIaCCU(UIIUPOBATh XUMHUYECKUE 3JIEMEHThI, HEOPTAaHIMUYECKUE BEINECTBA, XMMHUYECKHE PEaKIUH
(10 YMCIy ¥ COCTaBY YYAaCTBYIOIIUX B PEAKIIMH BEIECTB, 110 TEIUIOBOMY 3P QEKTy, 10 U3MEHEHUIO
CTETIeHEeH OKMCIICHUS! XUMUYECKUX 3JIEMEHTOB),

XapaKTepu30BaTh (OMUCHIBATH) OOIIME M CHelU(PUYeCKHe XUMHUUYECKHE CBOHCTBA MPOCTHIX U
CJIOKHBIX BEIIECTB, OATBEPIKAAs ONMHCAHNE MPUMEPAMHU MOJIEKYJSIPHBIX H MOHHBIX ypPaBHEHUI
COOTBETCTBYIOIIUX XUMHYECKUX PEAKIIHUIA;

COCTABJIATh YPABHEHHS SJIEKTPOJUTHYECKON AUCCOLMALIMHN KUCIIOT, IIEJIOYeH U COJIeH, MOJTHBIE 1
COKpAIIEHHbIC YPAaBHEHHsI PEaKLUH MOHHOTO OOMEHa, YPaBHEHMsI PEaKLUH, MOATBEP KOAIOIINX
CYLIECTBOBAHHE MCHETHUECKON CBSA3HM MEXKY BEIIECTBAMH PA3IMYHBIX KJIACCOB,;

PaCKpBIBATh CYIIHOCTh OKHCIUTEIBbHO-BOCCTAHOBUTEIBHBIX PEAKIIUI MTOCPEACTBOM COCTABJICHHS
3JIEKTPOHHOTO OajiaHca STUX PeakLui;

NPOTHO3UPOBATh CBOHCTBA BELIECTB B 3aBUCUMOCTH OT UX CTPOEHUS], BO3SMOKHOCTH MPOTEKAHHS
XUMHUYECKUX MPEBPAIIEHUI B PA3INYHBIX YCIOBUSX;

BBIUUCJIITE OTHOCHTEJBHYIO MOJIEKYJIIPHYI0 U MOJIIPHYIO MAaccChl BEIIECTB, MACCOBYIO JIOJIO
XUMHUYECKOTO 3JIEMEHTa IO (PopMyJie COCAMHEHHsS, MAaCCOBYIO IOJIO BELIECTBA B PacTBOPE,
NPOBOIUTH PACUETHI 110 YPABHEHUIO XUMUYECKOH PEaKIIHH;

cOOMOIaTh MpaBUIIa MOJIb30BAHUS XUMHUYECKOH Mocyoi u 1abopaTOpHBIM O0OPYIOBaHUEM, A
TaK)Ke TpaBHIa OOpALeHHUsl C BEIIECTBAMH B COOTBETCTBHM C MHCTPYKLUMSMHU IO BBITIOJHEHHUIO
71a00paTOPHBIX XHUMUYECKHX OIBITOB IO TOJYYEHHIO U COOMPaHHMIO ra3000pa3HbIX BEIIECTB
(aMMuaka u yTJIeKucIoro rasa);

NPOBOIUTH PEAKLMH, TNOATBEPKOAIOIINE KAYECTBEHHBIH COCTaB PAa3UYHBIX  BELIECTB:
pacrmo3HaBaTh OMBITHBIM MyTEM XJOpUnI-, OpoMmua-, uoawn-, kapOonar-, docdar-, cummkar-,
cynbdar-, THUAPOKCHI-MOHBI, KATHOHbl AaMMOHHMS W HMOHBI HM3Y4YEHHBIX  METAJUIOB,
NPUCYTCTBYIOIIHE B BOAHBIX PACTBOPAX HEOPTAaHMYECKHIX BEIECTB;

NPUMEHSTh OCHOBHBIE ONEPALIMH MBICIIUTEIBHON EATENbHOCTH — aHAIN3 U CUHTE3, CPABHEHHE,
o0o01eHne, CUCTEMATU3AIUI0, BBISIBJICHHE NMPUYHHHO-CIEICTBEHHBIX CBSI3€H — AU HU3YUEHHS
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CBOWCTB BEMICCTB MU XUMHYECCKHUX peaKL[PIfI, C€CTCCTBCHHO-HAYYHBIC ME€TOAbI ITIO3HAHUA —
HaOJFOIeHNE, U3MEPEHNE, MONIETIMPOBAHNE, SKCIIEPUMEHT (PeabHbII U MBICIIEHHBIN).
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YYEBHO-METOJANYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O TPOUHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI JUIAA YYEHUKA
1. Xwumus. 8 xiacc: yue0. mist odmeobpasosatenbhbix yupeskaenuti / O.C. labpuensH. - 4-e Uz,
crpeorur. - M.: IIpoceemenue, 2022. - 176 c.
2. Xwumus. knace: yue0. ms odmeodpasosarenbhbix yupeskaenuii / O.C. ['abpuensH. - 4-e usn.,
crpeorur. - M.: IIpoceemenue, 2022. - 223 c.
3. « Xuwmus, 8 kiacc/ I'abpuensa O.C., Octpoymos U.I'., Cnagkos C.A., AKIIMOHEPHOE OOIECTBO
«H3parenscTBO «IIpocBemenue»
4. « Xumws, 8 knacc/ Epemun B B, Kysemenko H.E., Jpo3nos A. A. u apyrue; noa peaakiuei
Jlynuna B B., AknnonepHoe odmectso «M3narenscTBo «IIpocBemnierney
» Xumus, 8 ximace/ XKypun A.A., AkimoHepHoe obmecto «M3natensctBo «IIpocBerenne»
6. « Xuwmwns, 8 kiacc/ Kysuenosa HE., Tutosa U.M., I'apa H.H., AkiionepHoe o011ecTBo
«H3parenscTBO «IIpocBemenue»
7. « Xumus, 8 kiacc/ Pymsuruc I E., ®enpnman @.I'., AkimonepHoe odimectso « U3narenbcTBo
«IIpoceemenne»
8. « Xumus, 9 knacc/ Kysnenosa H.E., Turosa M., I'apa H H. Akunoneproe o011ecTBo
«H3parenscTBO «IIpocBemenue»
9. « Xuwmus, 9 knacc/ I'abpuensa O.C., Octpoymos U.I'., Cnagkos C.A., AKIIMOHEPHOE OOIIECTBO
«H3parenscTBO «IIpocBemenue»
10. « Xumus, 9 knacc/ Epemun B B., Ky3emenko H.E., JIpo3nos A. A. u apyrue; moa peaaKiuei
Jlynuna B B., Aknnoneproe odmectso «M3narenscTBo «IIpocBenierne»
11. « Xumus, 9 knace/ Xypun A.A., Axunoneproe odmectso «M3narensctso «lIpocsenierney
12. « Xumus, 9 knace/ Pymsutuc I E., @enpaman @.1°., Akimoneproe obmecTto «H3aaTenbscTBo
«IIpoceemenne»
13. « Xumus. Beenenue B npenmert, 7 kiace/ Epemun B B, Jlpoznos A A, Jlynun B.B; o
penakuueit Jlynuna B .B., Axknroneproe obmectso «M3natenbcTBo «IIpocBerenne»
14. « Xumns. Beoanslii kype, 7 knacce/ I'abpuensn O.C., Octpoymos NI, Axnebunun A K.,
Axunonepnoe obmectso «M3narenscto «lIpocsemenne»
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KJ1.: Metognueckoe nocodue. - M.: Jlpoda, 2021.
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4. Tabpuensn, O. C. Meronuueckoe nmocodue k yuebunky O. C. T'abpuensina « Xumusy. 9 knace / O.
C. I'abpuensn. — M. : lpoda, 2021. — 108.

5. Xumus : TexHonorndeckue kaptel K yueOHuky O. C. ['abpuensiaa « Xumusi. 8 kiacey :
meronnyeckoe nocodue / JI. 1. Acanosa. — M. : lpoda, 2020

6. Xumus : TexHojorndeckue kapTol K yueOHuky O. C. I'abpuensaa « Xumusi. 9 kiacey :
meronndeckoe nocodue / JI. 1. Acanosa. — M. : Jlpoda, 2018
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