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IHOACHUTEJIbBHASA 3AIINCKA

[Iporpamma 1o XMMUHM Ha ypOBHE OCHOBHOT'O O0IIero oOpa3oBaHUS COCTaBJIEHA HA OCHOBE TPeOOBaHMI K pe3ylbTaTaM OCBOEHHS OCHOBHOM 00pa3oBaTelIbHON
IIpOrpamMMbl OCHOBHOTO 00111ero oopazoBanus, npeacrasieHHbX B @T'OC 00O, a Taxke Ha ocHOBE (peaepanbHOI paboyei mporpaMMbl BOCIHTAHUS U C YUETOM
KOHIICTILIMY TPETIOIaBaHus YIeOHOTO IpeaMeTa « XUMUs» B 00pazoBaTeNbHBIX opranu3anusax Poccuiickoii @eneparum.

[Iporpamma mo xumMuu Ha€T TPEACTABICHUE O IENIX, OOIIeH cTpareruu OOy4deHUs, BOCHHUTAHUS M PA3BUTHS OOYYAIOIIMXCS CPEJICTBAMH y4eOHOT O
IpeaMeTa, YCTaHABIMBACT O0s3aTENbHOE MPEIMETHOE COJAEpXKAaHUE, IMPEeayCMaTpUBAET PaclpeelieHHe ero MO KiIaccaM M CTPYKTYpHpPOBAaHHUE IO paszeiaM U
TEMaM IMPOorpaMmsbl 10 XUMHH, ONPCACIACT KOJIMUYCCTBCHHBIC U KAYCCTBCHHBIC XAPAKTCPUCTUKH COACPIKAHUSA, PEKOMCHAYCMYIO IMOCJICA0BATCIIBHOCTD U3YYCHUA
XUMHHM € YYETOM MEXKIPEIMETHBIX W BHYTPUIIPEIMETHBIX CBSI3€H, JIOTMKM Y4eOHOro mpolecca, BO3PAaCTHBIX OCOOEHHOCTEH OOy4aromuXxcs, ONpeesnseT
BO3MOXKHOCTH TIpeMeTa Ul peaau3aluy TpeOOBaHWH K pe3yiabTaTaM OCBOCHHS OCHOBHOM 00pa30BaTeNbHOM MPOrpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO
oOpa3oBaHus, a TaKke TpeOOBaHMM K pe3yibTaraM OOydyeHUS XMMUU Ha YpOBHE IleJie M3y4eHUs NMpEeAMETa U OCHOBHBIX BHJIOB Y4eOHO-TIO3HaBAaTEIbHON
NeSITEIbHOCTH 00Y4JaloIIerocst o OCBOCHHUIO Y4eOHOTO COJIepyKaHUSI.

3HaHME XUMUU CIYKUT OCHOBOU i1 OPMUPOBAHUS MUPOBO33PEHUS 00Y4arOIIErocsi, €ro NpeJCTaBIeHUH 0 MaTepHalbHOM €IMHCTBE MUPA, BAXKHYIO POJIb
UrparT GopMuUpyemMble XUMHUEH MPEICTaBICHHS O B3aUMOIIPEBPALICHUSIX SHEPTUU U 00 SBOJIOIMH BEIIECTB B MPUPOJE, O MYTIX PEIICHUs T7100ajIb HbIX IpodiieM
YCTOMYHMBOTO Pa3BUTHS YEIOBEUYECTBA — CHIPHEBOM, SHEPTETHUECKOM, MMUIIEBON U IKOJIOTHIECKON 0€30TIacCHOCTH, TPOOJIEM 3IpaBOOXpaHEHUSI.

N3ydenne xumuu:

CHOCOOCTBYET pean3aliyi BO3MOXKHOCTEN ISl caMOpa3BUTHS U (POPMUPOBAHUS KYJIbTYpPbI JINYHOCTH, €€ 0011eil 1 PyHKIMOHAIBHON rPaMOTHOCTH;

BHOCUT BKJIaJd B (bOpMI/IpOBaHI/Ie MBIIIJICHUA W TBOPYCCKHUX CIIOCOOHOCTEHN 06yqa101u1/1xc>1, HaBBIKOB HMX CaMOCTOSTEILHOM yqe6H0171 JACATCIIBHOCTH,
OKCIICPUMCHTAJIBHBIX W UCCIICA0BATCIIbCKUX YMeHHﬁ, HeO6XOI[I/IMBIX KakK B HOBCG,HHeBHOfI KHU3HU, TaK U B HpO(i)eCCHOHaHBHOfI JACATCIIbHOCTH,

3HAaKOMUT CO CHCI.IH(l)HKOfI HAy4YHOI'O MBIINUJICHUS, 3aKJIaAbIBACT OCHOBBI LICJIOCTHOT'O B3TJIAAa HA CAMHCTBO HPHUPOIABLI U YCIIOBCKA, ABJISACTCA OTBCTCTBCHHBIM
9TaIrIoM
B (bOpMPIpOBaHI/II/I eCTeCTBeHHO-HaquOﬁ I'paMOTHOCTH 06yqa}01111/1xc;1;

CIIocoOCTBYeT (POPMUPOBAHUIO IIEHHOCTHOTO OTHOILICHHS K €CTECTBEHHO-HAYYHBIM 3HAHUSM, K TIPUPOJIE, K YEIOBEKY, BHOCHT CBOW BKJIA] B SKOJOTHMYECKOE
oOpa3oBaHue 00yUYarOIUXCSL.

Z[aHHLIC HaIllpaBJICHUA B O6y‘leHI/II/I XUMHHM 00€CIICUMBAIOTCS CHCI.IPI(i)PIKOfI COJICpIKaHuA yqe6Horo npeamera, KOTOpBIP’I ABIIACTCA IICAaroru4cCKu
AAalITUPOBAHHBIM OTPAKCHUCM 0a3oBoOM HAayKU XMMHWHU Ha OHpCIICJ'IéHHOM JTame e¢ pa3sBUTHA.

Kpr XUMHUHU HA YPOBHEC OCHOBHOT'O O6H.[CFO O6paBOBaHI/I$I OPUCHTHUPOBAH Ha OCBOCHHC O6y‘-IaIOIJ_II/IMI/IC}I CUCTCMBI IICPBOHAYAJIbHBIX MMOHSITUN XUMHH, OCHOB
HCOpFaHH‘ICCKOf/'I XUMHHU U HCKOTOPBIX OTACIIbHBIX 3HAYUMBIX MOHATHH Opl"&HPI‘-IGCKOfI XUMMUU.



CtpykTypa colep)aHus IporpaMMbl IO XUMHUHM c(OPMHUPOBAHA HA OCHOBE CHCTEMHOI0O Mojxoja K e€ u3ydyenuto. CoaepkaHue CKIaJbIBACTCs U3 CUCTEMBbI
MOHATUH O XMMHUYECKOM 3JIEMEHTE M BEIECTBE M CHCTEMBI MOHATUH O XUMUYECKOH peakiuu. OOe 3TH CHCTEMBl CTPYKTYPHO OPraHM30BaHBI IO ITPUHLUITY
II0CJIEJOBATEIBLHOIO PAa3BUTHS 3HAHUN HAa OCHOBE TEOPETUUECKUX IPEICTABICHUM pa3HOTO YPOBHSL:

— aTOMHO-MOJIEKYJISIPHOTO YYSHHSI KaK OCHOBBI BCETO €CTECTBO3HAHUS,
— [lepuoanueckoro 3akoHa [[. 1. MenaeneeBa Kak OCHOBHOIO 3aKOHA XUMHUH;
— YUYCHUA O CTPOCHUU aTOMa U XUMHAYECKOU CBA3H,

— MpEeACTaBICHUN 00 MEKTPOIUTUYECKON JUCCOLMAIINY BEIIECTB B pacTBOpaXx.

TeopeTnueckne 3HaHUSA pacCMAaTPUBAIOTCS HA OCHOBE SMITMPUYECKH IOJTYYEHHBIX U OCMBICICHHBIX ()aKTOB, Pa3BUBAIOTCS MOCIEAOBATEIBHO OT OJHOTO
YPOBHS K APYromy, BBINOJHAS (YHKUHUU OOBSICHEHHS U NMPOTHO3UPOBAHUS CBOWCTB, CTPOEHHUS M BO3MOXKHOCTEH MPAKTHYECKOTO NMPUMEHEHUS U IMOJy4YeHUs
M3y4aeMbIX BEILIECTB.

OcBoeHme MporpaMMbl IO XHUMHH CIIOCOOCTBYET (DOPMHPOBAHHUIO MPEACTABICHUS O XUMHUYECKOW COCTABIIAIONIEH HAyYHOW KapTUHBI MUpa B JIOTUKE €&
CUCTEMHOM MPUPObI, IEHHOCTHOTO OTHOIICHHS K HAYYHOMY 3HAHUIO M METOJaM MO3HaHUs B Hayke. M3ydeHne XUMUU MPOUCXOAUT C IPUBJICYCHUEM 3HAHUN U3
paHee U3YYeHHBIX yu4eOHBIX TpeaMeTOB: «OKpyx armuii Mupy», «bromorus. 5—7 knacce» u «Pu3uka. 7 Kiacey.

[Ipy u3yyeHUM XUMUU MPOUCXOTUT (OPMUPOBAHUE 3HAHUNH OCHOB XMMHUYECKONM HAyKM Kak OOJaCTH COBPEMEHHOIO €CTECTBO3HAHMS, MPAKTUYECKON
NeSITeIbHOCTH YeJIOBEeKa U KaK OJTHOTO M3 KOMIIOHEHTOB MHMPOBOW KyIbTYpbl. 3afaya y4yeOHOIro IMpeaMeTa COCTOMT B (POPMUPOBAHUU CHCTEMbBI X UMUYECKHX
3HAHUA — BaXXHEUIINX (PAKTOB, MOHSITHIA, 3aKOHOB U TEOPETUYECKUX MOJOKEHUN, NTOCTYIMHBIX 0000IIEHNI MHUPOBO33PEHUYECKOTO XapaKTepa, si3blka HayKd, B
MPUOOIIEHUH K HAyYHBIM METOJaM MO3HAHMS IpPU U3YyYCHHH BEIIECTB M XMMHMUYECKUX Peakiuil, B (OpMUPOBAHUM U PA3BUTUU MO3HABATEIbHBIX YMEHUN U HX
MPUMEHEHUH B Yy4eOHO-TO3HABATENBbHON U y4eOHO-HUCCIEeNOBATENIbCKON JIESTEIILHOCTH, OCBOCHHHM MpaBWJI 0e30macHOro ooOpalieHuss ¢ BelleCTBaMH B
MTOBCETHEBHOM JKU3HH.

HpI/I HU3YUYCHHUU XUMHHU HAa YPOBHEC OCHOBHOTO O6H.I€FO O6p830B8.HI/IH BaXHOC 3HAYCHUC an/I06peJm TakKuC LICJIN, KaK:

—(I)OpMI/IpOBaHI/Ie HWHTCJUICKTYAJIbHO pa3BI/ITOI7I JIMYHOCTH, FOTOBOH K CaM006p330BaHI/IIO, COTPYAHUYCCTBY, CaMOCTOSTCIbHOMY IPUHATUIO peIlIeHI/II\/’I,
CIIOCOOHO aZlalITUPOBATHCA K 6LICTpO MCHAIOUIUMCA YCIIOBUAM JKU3HU,

—HAIIPaBJICHHOCTb 06y‘IeHI/I}I Ha CUCTEMATHYCCKOC HpI/IO6H_IeHI/Ie 06yqa}01u1/1xc5{ K CaMOCTOATEIbHOMN IMO3HaBaTEIIbHOM ACATCIIbBHOCTU, HAYYHBIM MCETO IaM
IIO3HAaHM, (I)OpMI/IpYIOU_II/IM MOTHBAIUIO U PA3BUTHUC CIIOCOOHOCTEH K XUMUU,

—o0ecrieueHne yCJIOBHﬁ, CHOCO6CTBYIOH.II/IX HpI/IO6peTeHI/IIO OGy‘IaIOIJ_II/IMI/ICH OIlbITa pa3H006pa3Hoﬁ ACATCIBHOCTH, MO3HAHUA U CaMOIIO3HaHMA, KIHOYCBbIX
HaBbIKOB (KJIIO‘-ICBBIX KOMHCTGHHHﬁ), HMCIOIIUX YHUBCPCAJIBHOC 3HAUCHUC IS PA3JIMYHBIX BUAOB JACATCIIBHOCTH,



—dopmupoBanue oOmel GyHKIMOHATIBHON U €CTeCTBEHHO-HAYYHOH IPaMOTHOCTH, B TOM YHCIIE YMEHHI OOBSCHATH M OLECHUBATH SIBJICHUS OKPYKAIOIIETO
MUPA, UCIIOJIb3YSI 3HAHUS U OTIBIT, IOJyYSHHBIC TPU U3YYCHUH XUMUH, IPUMEHATH UX MPHU PEIICHUH TPOOJIEM B TOBCETHEBHOMN KU3HU U TPYIOBOU AEATEIBHOCTH;

—dopmupoBaHue y OOYyYarOIUXCS TYMAHUCTHYECKUX OTHOIICHHH, MOHMMAHHUA IEHHOCTH XMMHUYECKUX 3HAHUH JUIsI BBIPAOOTKH IKOJOTHYECKH
1€JIeCO00pPa3HOT0 MOBECHHS B OBITY M TPYIOBOM JACATEIILHOCTH B IEJISIX COXPAHEHUS CBOETO 3/I0POBbS M OKPY)KAIOIIEH MPUPOTHOMN CPEJIbI;

— pa3BUTHE MOTHBAIMM K OOYYEHHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO M CAaMOBOCIHMTAHHIO Ha OCHOBE YCBOCHHUS OOIIEYETIOBEUECKHX I[CHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MPOQHIIS  HAPABICHHOCTH JaTbHEUIIET0 00yIeHusI.

OO61iee ynco 4acoB, OTBEIEHHBIX ISl M3YyUEHUs XUMUU Ha YPOBHE OCHOBHOTO 00I1Iero oopasoBanusi, coctanisieT 136 yacos: B 8 kimacce — 68 vacoB (2 yaca
B HEJNeNo), B 9 kimacce — 68 yacoB (2 yaca B HEJIEIIO).

COJEPKAHUE ObYYEHUA
8 KVIACC
IlepBoHayajbHBIE XUMHYECKHE TOHATHSA

[Ipenmer xumuu. Posib XMMUM B KU3HU YelIOBEKa. XUMHS B cUCTeMe HayK. Tena u BemiecTtBa. PU3MYECKHE CBOMCTBA BEIIECTB. ATperaTHOE€ COCTOSHUE
BemiecTB. [loHATHE O MeTOIaX MO3HAHUS B XUMUHU. YncThie BemecTBa U cMecH. CriocoObl pa3iesieHns CMECeH.

ATOMBEI 1 MOJICKYJIBI. Xumnueckue 31eMeHThl. CHUMBOJIBI XUMUYECKHX 3JIEMEHTOB. HpOCTI)IC " CJIOKHBIC BEIIIECTBA. ATOMHO'MOJ’ICK}’J’IHPHOC YUYCHHEC.

Xumuaeckas (bOpMy.]'Ia. BanenTHOCT, aTOMOB XHMMHYECKHX DJJIEMEHTOB. 3aKOH IIOCTOSHCTBA COCTaBa BCIICCTB. OTtHOCUTENbHAs aTOMHas Macca.
OTHOCUTENLHAS MOJICKYJIApHasA Macca. MaccoBas J0JIA XUMHYECKOI'0 2JIECMCHTA B COCJMHCHUHU.

KommuecTBo BemiecTsa. MoJb. MOHHpHaH macca. B3aumocBs3b KOJIMYCCTBA, MACChbl U YUCJIa CTPYKTYPHBIX CAWMHHII BCHICCTBA. Pacuétel mo (bOpMyJ'IaM
XHUMHNUYCCKHUX COCHHHGHHﬁ.

dusznyeckue 1 XUMHUYECKHUE SIBICHUS. XUMUYECKast peaKkuus u eé IMPU3HAKH. 3akoH COXpaHCHUA MACChI BCUICCTB. XHUMUYECKHE YpaBHCHHAL. Knaccmpnxaum{
XUMHWUYCCKUX peaKI_II/Iﬁ (COGI[I/IHGHI/IH, Pa3JI0KCHUA, 3aMCILCHU, 06MCH8.).

Xumuueckuit IKcnepumenm:

3HaKOMCTBO C XMMHUYECKON MOCYOH, MpaBuiiaMu paboThI B TaOOpaTOpHH U MpUEMaMu oOpalieHus ¢ 1a00paTOpHBIM 000py10BaHNEM, U3YYEHHE U OTUCaHHE
(u3nUecKux CBOMCTB 00pa30B HEOPraHUYECKUX BEILIECTB, HaOM0AeHNEe (hu3ndeckuX (TUIaBJIeHUE BOCKA, TastHUE JIbJa, pACTUPAHUE caxapa B CTYIKE, KUIIEHHE U
KOHJIEHCAIUs BOJbl) U XUMUYECKUX (TOPEHHE CBEYH, NMPOKAIMBAHNE MEIHOM MPOBOJIOKHU, B3aUMO ACHCTBUE Mella ¢ KUCIOTON) SIBICHUH, HAOI0JJIeHHEe U OIIMCAaHue
MPU3HAKOB MPOTEKAHUS XUMUYECKUX peakiuid (pa3iokeHue caxapa, B3auMOJCHCTBUE CEPHON KUCIOTHI C XJIOpUAOM Oapus, paszinoxenue ruapokcuna meau (II)



IIpU HarpeBaHWM, B3aWMoOJIEHCTBHE jxene3a ¢ pactBopoMm cosn meau (II), u3yueHme cnocoOoB paszieieHHss CMEcel: ¢ MOMOIIBI0 MarHuTa, (UILTPOBAHUE,
BbIMIAPUBAHKE, AUCTWUIAIMS, Xpomarorpadus, NpoBEACHHWE OYUCTKH TOBAapEHHOW COJIM, HAOMIOACHHWE W ONHMCAHUE pEe3yJIbTaTOB IPOBEICHUS OTBITA,
WJLTIOCTPUPYIOIIETO 3aKOH COXPAaHEHHS MacChl, CO3J[aHNUEe MOJIENICH MOJIEKYI (IIapOCTEPIKHEBBIX).

Baxueiimue npeacTaBuTe/ 1M HEOPraHMYECKUX BeleCTB

Boznyx — cmeck razoB. CoctaB Bo3ayxa. Kucimopoa — anemMeHT u mpocToe BemecTBo. HaxoxaeHnue kuciopojaa B mpupoje, GU3UUIeCKue U XUMHYECKHE
cBoiicTBa (peakuu ropenus). Oxcunel. [Ipumenenue kucmopoaa. CrnocoObl MoTydeHHs KHCIOpO/ia B 1a00paTOprUu U MPOMBIIIIICHHOCTH. KpyroBopoT Kuciopoaa

B nipupoje. O30H — aNIOTPONHAS MOAUPUKAINSA KUCIOPOa.

TemoBoil 3¢pexT Xxumudecko peakuu, TEPMOXUMHUYECKHE YPaBHEHHMsSI, SK30- M SHIOTEPMHUYECKHUE peakiuu. TOIUIMBO: yroiab M METaH. 3arps3HeHHe
BO3/IyXa, YCHWJICHHE MapHUKOBOTO 3 (deKTa, pa3pylieHue 030HOBOTO CIIOSI.

Bonopon — anemeHT u npoctoe BeniectBo. HaxoxkieHue Bomopoaa B mpupoje, Gpu3nyeckue U XMMUYECKHe CBOWCTBA, IPUMEHEHHUE, CIIOCOOBI MOJIyUYEHUSI.
Kucnots! u comm.

Momnsipablii 00bEM ra3oB. PacuéTel Mo XUMUYECKUM YPAaBHEHHSIM.
dusnyeckre cBoicTBa Boabl. Boga kak pactBopurenb. PactBopsl. HackilieHHbIE M1 HEHACKIIIIEHHBIE pacTBOPBL. PacTBOpHUMOCTh BelIeCTB B Boje. MaccoBas
JIOJIsl BEUIECTBAa B pacTBOpe. XUMHUYECKUE CBOWMCTBA BOAbl. OcHOBaHus. Pojib pacTBOpOB B MPHUPOJE M B KU3HU ueloBeKa. KpyroBopoT BOIbI B MPHUPO/IE.

3arpsi3HeHne NpupoHbIX Bo. OXpaHa U OUMCTKA IPUPOIHBIX BOI.

Knaccudukanuss Heopranmdeckux coeauHeHuid. Oxcuapl. Kitaccupukanus oxcuaoB: coseoOpasyroiue (OCHOBHBIE, KHCIOTHBIEC, aM(oTepHble) U
HecoJieoOpa3zyromue. Homenknarypa okcuaoB. @usndecke U XMMHUUecKUe CBOMCTBa OKcuI0B. [lomyduenne okcuios.

OcnoBanus. Knaccugukanus ocHoBaHuil: mEnoun M HepacTBOpUMble OCHOBaHMs. HomeHknarypa ocHoBaHui. Pusnmueckue M XMMHUYECKHE CBOMCTBA
ocHoBaHuM. [lonyyeHrne 0OCHOBaHHUIA.

Kucnotsl. KJ'IaCCI/ICI)I/IKaL[I/IH KHCJIOT. HOMGHKJ'IaTypa KUCI0T. DuU3NYecKrue M XUMHUYECKHE CBOMCTBA KUCHOT. Psja aktuBHocTu meTtauioB H. H. bekerosa.
HOHy‘{CHI/Ie KHUCJIOT.

Comu. Homenknarypa coneil. @usnueckue 1 XuMu4eckre cBoiictsa cosiell. [lonmydenne coieit.
I'eneTnyeckas cB3b MEXKIY KJIACCAMU HEOPTraHUYECKUX COCIUHEHUN.

Xumuueckuii IKCnepumenm:



Ka4eCTBEHHOE ONpECIICHUE COACP)KaHUsI KHCIOpOAa B BO3yXe, MOJydyeHHe, cOOMpaHue, paclio3HaBaHUE U W3YYEHHE CBOWCTB KHCIOPOZa, HaOMIOACHUE
B3aUMO/ICHCTBUS BEIIECTB C KUCIOPOJIOM U YCIOBHSI BOSHUKHOBEHMSI U IIPEKPALEHUs TOPEHU (I10Kapa), O3HAKOMJIEHHE C 00pa3liaMy OKCHJIOB U ONHCAHUE UX
CBOICTB, TIOJydeHHE, coOMpaHHe, paclo3HABaHUE W M3yYEHUE CBOWCTB BOJOpOjaa (TopeHue), B3auMojeicTBue Bogopoaa ¢ okcumom meaw (I1) (BozmokHO
WCIOJIb30BAHUE BUJICOMATEPHAJIOB), HaOII0IeHHEe 00pa3loB BEUIECTB KOJMUYECTBOM | MOJIb, MCCIEIOBAaHUE OCOOCHHOCTEH PAaCTBOPEHHS BEILECTB C PA3TUYHOM
PacTBOPUMOCTBIO, ITPUTOTOBJICHHE PACTBOPOB C OMPEAEIEHHON MAcCCOBOM 10Jiel pacTBOPEHHOIO BEIIECTBA, B3aMMOJCHCTBUE BOJABI C METAUIaMU (HATPUEM H
KaJblueM) (BO3MOKHO HCIIOJIb30BAHME BUEOMATEpUaloB), HCCIEA0BaHUE 00pa3ll0B HEOPraHUYECKUX BEILECTB Pa3IMYHBIX KJIACCOB, HAOIOJEHUE W3MEHEHMS
OKPAaCKM HMHJIMKAaTOPOB B pacTBOpax KUCJIOT U Iueioyel, u3ydeHue B3aumojeicTBus okcuga meau (II) ¢ pacTBopom cepHOM KHUCIOTBI, KUCIOT C METajlaMu,
peakuuil HelTpanu3anuu, MoIy4eHne HEPacCTBOPUMBIX OCHOBAHUM, BHITECHEHHE OJHOTO METalljIa IPYITMM U3 PacTBOPA COJIM, PELLIEHUE SKCIIEPUMEHTANIbHBIX 3aJa4
1o Teme «BaxxHennme Kinaccsl HEOPraHNYECKUX COCAMHEHUIN.

Iepuoauuecknii 3axkon u Ilepuoguyeckass cucrema xumudeckux 3jaemeHToB JI. U. MenneneeBa. CtpoeHue aroMoB. XHMMHUYECKAsl CBA3b.
OKHCIUTETbHO-BOCCTAHOBUTEIbHbIE PeaKIul

[lepBpie MOMBITKH KIACCU(PHUKAIUU XUMUYECKUX IEMEHTOB. [loHATHE O Ipynmax CXOAHBIX AJIEMEHTOB (LEIOYHbIE U IIEJI0YHO3EMENbHbIE METalIbl,
raJIOTeHbl, UHEPTHBIE Ia3bl). DIIEMEHTHI, KOTOpble 00pa3yioT aM(pOoTepHbIE OKCUJIBI U THIPOKCHIBI.

[lepuoanueckuit 3akoH. Ilepuogmueckass cuctema xumudeckux sneMmeHToB JI. WM. MennmeneeBa. KopoTkomepwonnas u giuHHOTEpUOAHAS (HOPMBI
[Tepuonnueckoit cucrembl xumuueckux smemeHToB JI. M. MenneneeBa. Ilepuoasl u rpymnmbl. @U3MYECKU CMBICT MOPSIAKOBOIO HOMEpPA, HOMEPOB IMEpUOJa U

TPYIIIBI AJIEMEHTA.

Crpoenue aromoB. CoctaB aTOMHBIX sjep. M3orombl. DnexkTpoHbl. CTpoeHHE 3JEKTPOHHBIX 000JI0YEK aTOMOB MepBBIX 20 XUMHUYECKHX D3JIEMEHTOB
[Tepuonuueckoit cucremsl Jl. 1. MenaeneeBa. XapakTepucTUKa XMMHAYECKOTO 3JIEMEHTA 10 €ro nojoxkeHuto B [lepuoanueckoit cucreme J[. . Menaeneena.

3aKOHOMepHOCTI/I HN3MCHCHU pajinyCca aTOMOB XUMHUUYCCKUX 3JICMCHTOB, MCTAJUNIMYCCKUX U HEMCTAJUIMYCCKUX CBOMCTB I10 rpymmnam 1 nepuogam.

3HayeHHne HepI/IOI[I/I‘ICCKOFO 3aKOHa 1 Hepnonnqecxoﬁ CUCTCMbI XUMHUYCCKHUX SJICMCHTOB JId PA3BUTUA HAYKHU U IIPAKTUKH. I[ . MenpeneeB — y‘IéHHﬁ u
I'paXJaaHHH.

Xumnueckas cBs3b. KoBaseHTHas (MoJsipHas M HEMOJISIpHAst) CBA3b. DJIEKTPOOTPHULIATEIBHOCTE XUMUUECKUX JIEMEHTOB. MIOHHAs CBSA3b.
Crenensp okucieHus. OKUCIUTEIbHO-BOCCTAHOBUTENBbHBIE peakMU. [Iporieccel OKUCIEHNs U BOCCTAaHOBIEHUSI. OKUCIUTENN U BOCCTAHOBUTEIH.
Xumuueckuit IKcnepumenm:

HU3YUCHUC 06pa3u0B BC€IICCTB MCTAJIJIOB MU HEMCTAJLIIOB, B3aHMMOICHCTBHE TUAPOKCHU A IIMHKa C pacCTBOpaMMu KUCIIOT H IJ.[CJ'IO‘ICIZ, IMPOBCACHUC OIIBITOB,
HIUTIOCTPUPYIOMIUX ITPUMEPBI OKUCTIUTCIIbHO-BOCCTAHOBUTCIIbHBIX peaKuHﬁ (FOpCHI/IC, pCaKknuu pa3jioKCHUA, COC,[[I/IHCHI/I}I).

Mesicnpeomemmuoie céazu



Peanmaum{ MCKIIPCAMETHBIX CBsI3E IIpru U3y4YCHUU XUMUU B 8 xmacce OCYHICCTBJIACTCA YCPE3 UCITIOJIB30BAHUC KAK O6H.[I/IX CCTCCTBCHHO -HAYYHBIX HOHHTI/If/'I,
TaxKk 1 HOHSITI/II>'I, ABJIOMINUXCSA CUCTECMHBIMU UIA OTACJIBHBIX NPEAMETOB CCTCCTBCHHO-HAYYHOT'O IIMKJIA.

OOmue ecTecTBeHHO-HAy4YHBIC TMOHSATHUS: HAy4YHBIM (DaKT, TUMoTe3a, TEOpHs, 3aKOH, aHAIHW3, CHHTE3, KIacCU(UKAIHS, MMEPUOJIUIHOCTh, HAOIIOICHHE,
SKCIEPUMEHT, MOJACIIMPOBAHUE, U3MEPEHUE, MOJIENb, SBJIICHUE.

®dusna: Mmarepusi, aToM, JIEKTPOH, MPOTOH, HEUTPOH, UOH, HYKIIU, U30TOIIbI, PaIMOAKTUBHOCTD, MOJIEKYJIa, JJIEKTPUUECKHUI 3apsl, BEIIECTBO, TEIO, O0BEM,
arperaTHoe COCTOSIHHE BEIIECTBA, Ta3, PU3NICCKUE BEIMIMHBI, CTUHUIBI H3MEPEHHS, KOCMOC, TTAHEThI, 3BE3/161, COJTHIIE.

buonorus: ¢dotocunres, nprxanue, ouocdepa.

['eorpadus: armocdepa, runpocdepa, MUHEPAIBI, TOPHBIE TIOPO/IbI, TIOJIE3HBIE UCKOTIAeMbIe, TOITUBO, BOJIHBIE PECYPCHI.

9 KJIACC

BellleCTBO U XUMHUYECCKadA peakuus

[Tepuonnueckuii 3akoH. [lepuoauueckas cucrema xumudeckux anemeHToB . . MenaeneeBa. CtpoeHue aToMoB. 3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB
XUMHYECKUX AJIEMEHTOB MEPBBIX TPEX MEPUOJOB, Kajus, KaJbIMsl U UX COCAMHEHUN B COOTBETCTBUHU C IOJIOKEHHEM 3JeMeHTOB B llepuoanueckoil cucreme u

CTPOCHHUEM UX aTOMOB.

CTpOGHI/IC BCIIECCTBA. BUAbI XUMHYCCKOM CBSI3U. THIIBI KPpUCTAJUIMICCKUX pCI_HéTOK, 3aBHCUMOCTH CBOMCTB BEIISCTBA OT THIIA KpHCTaHHH‘leCKOﬁ pemerKH n
BHUJa XUMHWYECKOU CBS3U.

KJ'IaCCI/I(bI/IKaI_[I/IH N HOMCHKJIaTypa HCOPraHUMYCCKHUX BECIICCTB. XHUMHYECKHE CBOMCTBA BCHICCTB, OTHOCAIIUXCA K pa3jIMYHBIM KilacCaM HCOPraHM4YE€CKUX
COCHHHGHHﬁ, TCHCTHUYCCKAsA CBA3b HCOPIraHNMYCCKHUX BCIIICCTB.

KJ'IaCCI/I(bI/IKaI_[I/IH XHUMHYCCKHUX peaKHI/Iﬁ 10 Pa3JIMYHbIM IIPU3HAKaAM (HO YUCIY U COCTaBY YHUACTBYIOIIHX B pCaKIUMU BCIICCTB, 11O TCILJIOBOMY 3(1)(1)CKTy, 10
W3MCHCHHUIO CTCIIEHEH OKHCICHUS XHMHYCCKHX 9JICMCHTOB, IIO O6paTI/IMOCTI/I, o y4acCTHRO KaTam/BaTopa). DK30- W OHAOTCPMHUYCCKUE pPCaKIUU,
TCPMOXUMHUYCCKUC YPABHCHUS.

IlonstHe o CKOpPOCTH XUMHYECKON pCaKkuuu. [Tousarue 06 O6paTI/IMBIX )41 HCO6paTI/IMBIX XUMHUYCCKUX PCAKIUAX. IToHsTHE O TOMOI'E€HHBIX U reTepor CHHbIX
peaKknusx. ITonstue o karanuze. [IoHATHE 0 XUMHYECKOM paBHOBECHUU. q)aKTOpLI, BJIMAOIMINUC Ha CKOPOCTHb XUMHYECKOU pPCaKkiu U IMOJIOKCHUC XUMHUYCCKOTO
PpaBHOBCCHA.

OKHCIIMTEIbHO-BOCCTAHOBUTEIbHBIC pcaKkuuu, BHCKTpOHHBIﬁ 0alaHC  OKHCJIUTEIbHO-BOCCTAHOBUTEIIBHOM pCaKknuu. CocraBieHue ypaBHCHI/Iﬁ
OKHCJINTCIBbHO-BOCCTAHOBHUTCIIbHBIX peaKLII/Iﬁ C UCIIOJIB30BAHUCM MCTO A DJICKTPOHHOTO Oananca.



Teopust 3MEKTPONUTHUECKON TUCCOIUALIMN. DIEKTPOJIUTHI U HEANEKTPOJIUThL. KaTnoHbl, aHnOHBI. MeXaHu3M JUCCOIMAIIMY BEIECTB C PA3JIMYHBIMU BUAAMU
xumMudeckoi cBs3u. Crernenp nuccormanuu. CUIbHBIE U ClIA0bI€ 3JIEKTPOJIUTHI.

Peakunu moHHOTO OOMEHA. YCJIOBHSI MPOTEKAHUSI pEaKlii HOHHOTO OOMEHA, MOJIHBIC M COKpAlEHHbIC HOHHBIC YpaBHEHHs peakiuii. CBOHCTBA KHCIIOT,
OCHOBAHUH ¥ COJICH B CBETE MPECTABJICHUN 00 AIIEKTPOIUTHICCKOH aucconranmu. KadecTBeHHbIE peakiiuy Ha UOHBL. [IoHSATHE O THIPOIIH3E COJIeH.

Xumuueckuii IKCnepumMenm.

03HAaKOMJIEHHE C MOJENIIMU KPUCTAJUIMUECKUX PEHIETOK HEOPraHWYECKUX BELIECTB — METANIOB U HEMETAIOB (rpadura M aiMasa), CJIOKHBIX BEIIECTB
(x1opuaa HaTpuUs), UCCIET0BAaHUE 3aBUCUMOCTU CKOPOCTH XMMMYECKON peakluu OT BO3AEHUCTBUS Pa3IMYHBIX (PAKTOPOB, MCCIEAOBAHUE DJIEKTPOIIPOBOJHOCTU
pacTBOpPOB  BEILIECTB, Ipollecca JUCCOLMALMM KHUCIIOT, IIerodyed M coyied (BO3MOXKHO MHCIIOJIb30BaHUE BHUJEO MAaTEepUalioB), IPOBEJIEHUE OIBITOB,
WUTIOCTPUPYIOIINX TPU3HAKU MPOTEKAaHUsI peaKklMii HOHHOTO oOMeHa (0O0pa3oBaHuE OcajKa, BbIJIEICHHUE ra3a, 00pa30BaHUE BOJIbI), ONBITOB, WUIFOCTPUPYIOIIKUX
MIpUMeEpPbl OKUCIIUTEIbHO-BOCCTAHOBUTENIBHBIX peakUuil (ropeHue, peakliuyi pasyiosKeHUs, COSUHEHUs), PACIIO3HABAHNE HEOPraHMYECKUX BEHIECTB C MOMOIIBIO
KAUECTBEHHBIX PEAKIMI HA NOHBI, PEIICHUE SKCIIEPUMEHTAIBHBIX 3aa4.

HeMmeTtauasl 1 ux CoeqUHEeHUuA

OO0mas xapakTepucTHKa TajoreHoB. OcOoOEHHOCTH CTPOEHHUS aTOMOB, XapaKTepHble CTeneHH okucieHus. CTpoeHue U (QU3NYECKHe CBOMCTBA MPOCTHIX
BEIIIECTB — TAJIOTEHOB. XMMHUYECKHE CBOMCTBA HA IPUMEpPE XJI0pa (B3aUMOJICHCTBHE ¢ METAJNIaMU, HEMETaJUTaMH|, Iesiogamu). Xia0poBoaopo. CostHast KHCIIOTa,
XUMHUYECKUE CBOMCTBA, MOJy4YeHUE, NMpUMeEHEHHe. [[elicTBHe XJiopa M XJOPOBOJOpPOJAa Ha OpPraHU3M 4esioBeKa. BakHeluime XJIOpUIbl M UX HAXO0XJACHUE B

MIPHUPO/IE.

O6bmas xapakrepuctuka 3meMeHToB VIA-rpynmnsl. OCOOEHHOCTH CTPOCHHUSI aTOMOB, XapaKTepHble cTeneHu okuciaeHus. CTpoeHue u (pu3nyeckrue cBoWCTBa
MIPOCTBIX BEUIECTB — KUCIOPOJa U Cepbl. AJTIOTPOIHbIE MOIU(UKALIUY KHCIOPOJa U cepbl. XUMHUUYECKUE CBOICTBA cepbl. CepoBOAOPO, CTpOeHHE, (PrU3HUecKue U
XUMHUYecKrue cBoHcTBa. OKCUIBI cepbl KaK MPEIACTaBUTENM KUCIOTHBIX OKcHIOoB. CepHas KucioTa, (U3WYECKHE M XHMHUYECKHE CBOiicTBa (00mue Kak
MPEJICTaBUTENS Kjlacca KUCIOT M cherpduueckue). XUMHUYECKHE PEaKIUH, JIeKallhie B OCHOBE MPOMBIIUICHHOTO CIOCO0a IMOMY4eHHUs CEpHOM KHUCIOTHI.
[Ipumenenue cepHoit kucnoTol. CoaM CepHON KUCIOTHI, KAUeCTBEHHAs peakius Ha Cyib(aT-uoH. HaxoxaeHue cepbl U e€ COeAMHEHUN B MPUpPOJe. XUMUIECKOe
3arpsi3HEHUE OKPYXKAIOLIEH cpeibl COeTMHEHUSIMU cepbl (KUCIOTHBIC JOKIM, 3arpsi3HEHUE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €r0 MPEeI0TBPALCHUS.

OO6mas xapakTepucTuka 31eMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOCHHUS aTOMOB, XapaKTEepHbIE CTEMIEHU OKHUCIEHHS. A30T, paclpocTpaHeHHe B MPUPOJIE,
¢dbusznueckne U XUMHYecKue cBoicTBa. KpyroBopoT asora B mpupoje. AMMUAK, ero (pU3NYecKue U XUMHUYECKHE CBOMCTBa, MoyiyueHHEe U mpumeHenue. Comu
aMMOHHUSI, UX (PU3MUecCKUe U XMMUYECKHEe CBOMCTBa, MpuMeHeHrne. KauecTBeHHas! peakiiis Ha HOHBI aMMOHUS. A30THas KHUCJIOTa, €€ MoJyueHue, PU3NYECKUue u
XMUMHYECKHEe CBOMCTBA (00IIMe Kak MpeCTaBUTENs Kiacca KUCIOT U cnenuduueckue). Mcnomp3oBaHue HUTPATOB U COJIe aMMOHHS B Ka4eCTBE MHHEPAIbHBIX
ynobpeHuii. XUMHUECKOe 3arpsi3HEHUE OKPYXKAIOIIEH Cpelbl COSAMHEHUSIMHU a30Ta (KUCIOTHBIE JOXKIU, 3arps3HEHHE BO3/AyXa, MOYBHI U BojoEMOB). Docdop,
annotpomnHeie Moaudukanuu Gocdopa, buznueckue u xumuueckue ceoiictBa. Okcug dochopa (V) u dhocdopHas kuciora, Gu3NUECKue U XUMUYECKUE CBOMCTBA,
nosyuenue. Mcnonp3zoBanue GochaToB B kKauecTBE MUHEPATBHBIX YA0OPEHUIA.



OOmast xapakrtepuctuka 31meMeHTOB [VA-Tpynmbl. OcoOEHHOCTH CTPOCHHSI aTOMOB, XapaKTepHBIE CTENEHH OKHCICHHA. YTIEpOJ, aJUIOTPOIIHbIC
MOAM(UKAIIK, PAcIpOCTpaHEHHE B HpUpoje, (U3nYeckue M XuMUYeckue cBoiicTBa. Ancopbuums. KpyroBopor yriepoma B mpupoae. OKCHIbI yriepona, Mx
¢u3nveckue M XMMHUYECKHE CBOMCTBA, NEHCTBHE HA JKMBBIC OPTaHU3MBI, IMOJYYEHHWE U HPUMEHEHHE. DKOJOTHMYECKHE MpOOJIEeMBbl, CBS3aHHBIE C OKCHAOM
yraepona (IV), runoresa rio6aabHOTO MOTEIJICHUS KIMMaTa, TApHUKOBBIN d((eKT. YTonbHas KUCI0Ta M €€ CONM, MX (PU3MUECKHEe W XMMHUYECKHE CBOMCTBA,
MoJIydeHne M npuMeHeHue. KauecTBeHHas peakiusi Ha KapOoHaT-wOHBI. lcmosib3oBaHMe KapOOHATOB B OBITY, MEIWIIMHE, MPOMBIIUICHHOCTH U CEIBCKOM
XO3SHCTBE.

[lepBoHavanbHBIE TOHATUS 00 OPraHWYECKUX BELIECTBAX KaK O COCNMHEHMAX yriepona (METaH, 3TaH, STHJEH, alleTUJICH, 3TAaHOJ, TJIMIEPUH, YKCYCHAS
kucaota). [IpupoaHbIe HCTOYHUKN YTII€BOAOPOIOB (YTrOjb, IPUPOIHBIN a3, HEPTH), MPOAYKTHI UX MepepadoTKH (OEH3MH), UX POJIb B OBITY U MPOMBIIUIEHHOCTH.
[TonsiTe 0 OMONOTMYECKH Ba)KHBIX BEILECTBAX: JKUMpaX, Oelkax, yrieBoJax — M HMX POJM B JKU3HM 4eloBeka. MarepuaibHOE €IMHCTBO OPraHUYECKHX U
HEOPraHUYECKUX COEIUHEHM.

Kpemnanii,ero ¢uznveckne m XUMHYECKHE CBOMCTBA, MOJydeHHE M npuMeHeHue. CoeauHeHUs1 KpeMHus B mpupoje. O0mue mpeactaBieHus o0 OKCHe
kpemuus (IV) u kpemuueBoii kucnore. CUITUKAThI, UX UCIIOJIB30BaHKUE B OBITY, B MPOMBIIIIEHHOCTU. BajkHelne cTpouTenbHble MaTepuaibl: KepaMuKka, CTeKJIO,
[IEMEHT, OeTOH, xKene300eToH. [IpobaemMbr 6€301MacHOTO UCTIOTH30BAHUS CTPOUTEIBHBIX MAaTEPHUAIOB B TIOBCETHEBHOM KU3HHU.

Xumuueckui IKCnepumenm

M3ydeHHe OOpa3lloB HEOPTaHWYECKUX BEIIECTB, CBOWCTB COJITHOW KHCJIOTHI, NMPOBEACHHE KadeCTBEHHBIX pEaKIUil Ha XJIOPHI-HOHBI W HAOIOJCHUE
MPU3HAKOB WX TMPOTEKAHUS, OIBITH, OTpaXaromue (U3NYECKHEe W XHMUYECKHE CBOWCTBA TAJIOTCHOB M HMX COCAMHEHWH (BO3MOXKHO HCIOJIb30BAHUE
BHJICOMATEPHAJIOB), 03HAKOMJICHHE C 0Opa3liaMH XJIOPUI0B (TAJIOTEHHUIOB), 03HAKOMIICHHE C 00pa3laMu cepbl U e€ CoeqMHEHUsIMU (BO3MOKHO HCITOJIb30BAaHUE
BHJICOMATEpUAIIOB), HAOIIOEHHE Ipolecca OOYIIMBaHMS caxapa IOJ JICHCTBHEM KOHIIEHTPHUPOBAHHOW CEPHOM KHUCIOTHI, M3YYECHHE XUMHUYECKUX CBOWCTB
pa30aBICHHON CEPHOW KUCIIOTHI, TIPOBEIICHHE KAaUeCTBEHHOH PEeakluu Ha Cyab(paT-uoH U HAOIOJCHHE MPU3HaKa e€ MPOTEKaHUs, 03HAKOMIICHHE ¢ (PU3UICCKUMU
CBoOMcTBaMH a30Ta, Gochopa M UX COCAMHEHUI (BO3MOKHO HCIIOJIB30BaHUE BUICOMATEPHATIOB), 0Opa3namMu a30THHIX U (oc(OpPHBIX YIOOpEHHH, MMOTyUeHHE,
coOMpaHue, pacrio3HaBaHUE M W3y4CHHE CBOWCTB aMMHaKa, IPOBE/ICHHE KAYeCTBEHHBIX PEaKIUii Ha MOH aMMOHHS U (ocdarT-wOH U M3yueHHE TMPU3HAKOB HX
MPOTEKAHMsI, B3aUMOJCUCTBUE KOHIICHTPHUPOBAHHOW a30THOW KHUCJIOTBI C MeEIbl0 (BO3MOYKHO HCIIOJIb30BAaHHE BHUICOMATEPHUATIOB), HW3yYCHHE MOJICICH
KPUCTAUTMYECKUX PEHmETOK anmasa, rpadura, QyuiepeHa, O3HAaKOMIICHHE C IPOILECCOM aJcopOIUM PacTBOPEHHBIX BEIICCTB AKTHMBHPOBAHHBIM YIJIEM M
YCTPONCTBOM MPOTHBOTa3a, MOJIydeHHE, COOUpPaHUE, PACTIO3HABAHUE U U3YyUCHUE CBOMCTB YIJICKHCIOTO Ta3a, MPOBEJICHUE KAYeCTBEHHBIX PEaKIIMii Ha KapOoHAT U
CHJINKAT-HOHBI M U3YYCHHE TPU3HAKOB UX MPOTEKAHUS, 03HAKOMIICHHE C MPOIYKIIUCH CHIIMKATHOW MPOMBIIIICHHOCTH, PEIICHUE YKCIIEPUMEHTAIBHBIX 3a/1a4 I10
TeMe «BakHelIne HeMeTaulbl U UX COSAMHEHUSD.

MeTa/JIbl B X COCAMHEHUS

OOmiast xapakTepuCTUKAa XUMHUYECKHX 3JE€MEHTOB — METAJJIOB Ha OCHOBAHUM HUX MoJoKeHUs B llepmonuueckoil cucremMe XMMHUYECKUX AJIEMEHTOB /.
W. MenneneeBa u crpoenust aromoB. CTpoeHue MerauioB. Meraindeckas CBSI3b U METAUIMUYECKAs KPUCTAJUIMUECKAs DPEIIETKA. DJIEKTPOXUMHUYECKUH Pl
HanpsHKeHUH MeTayioB. PHU3MUECKUe M XUMHUUYECKUE CBoMcTBa MeTayuioB. OOIe crnocoObl mojgydyeHus MeTaioB. [IoHATHE O KOPPO3UU METAUIOB, OCHOBHBIE
CrocoOBI 3aIUTHI UX OT KOppo3uu. CruiaBel (CTajb, YyT'yH, JOPATIOMUHHUNA, OpOH3a) U UX IPUMEHEHHE B ObITY U IPOMBIIIIICHHOCTH.



[Ilenounsle MeTauibl: nojoxenue B [lepuoandeckon cucreMe xumudeckux anemeHToB . M. MenneneeBa, cTpoeHre UX aTOMOB, HaX0KJICHHUE B IIPUPOJIE.
du3nyeckue U XUMHYECKHE CBOMCTBa (Ha mpumepe HaTpus M Kaius). OKCHIbl M TMAPOKCUABI HATpUs W Kaiud. [IpuMeHeHue IIeNIOYHBIX METAUIOB M UX
COCIUHEHUM.

[[{esrouHO3EMENBHBIE METAUIBl MAarHuid M KaJbIUK: NoJIokeHHe B llepumoamueckoil cucreme xumuueckux aneMeHToB [l. M. MenpeneeBa, CTpO€HHE UX
aTOMOB, HaxoxjeHue B mpupoje. dusznyeckue U XUMUYECKHE CBOMCTBA MarHus W Kaibliusg. Baxueilmme coequHEHUs KaibIUs (OKCHI, THAPOKCHUI, COJIH).

XKécTkocTb BOJbI U CLIOCOOBI €€ yCTpaHEHMUS.

AmoMuHMIL: TonoxeHue B [lepuoanueckon cucreme XuMu4deckux 3neMeHToB J[. M. MenaeneeBa, ctpoeHne atoMa, HaxoKJIeHne B mpupoae. Pusndeckue u
XUMHMUYECKHE CBOMCTBA aIIOMUHUA. AM(OTEpHbIE CBOMCTBA OKCHA U THAPOKCH/IA AITFOMUHHUSL.

Kenezo: nonoxenue B lleproanueckoi cucreme xumudeckux auemeHToB [[. M. MenaeneeBa, cTpoeHne atoMa, HaX0XkACHUE B npupoje. Puznueckne u
XUMHUYECKHEe CBOMCTBA kene3a. Oxcuabl, rugpokcubl u conu xkenesa (1) u sxxenesa (I1I), ux cocrtas, cBoiicTBa U MOTydeHUE.

Xumuueckuit IKcnepumenm:

03HAKOMJICHHE ¢ 00pa3liaMi METAJUIOB M CIUIABOB, X (DU3MUYECKHMH CBOMCTBAMH, U3yYCHUE PE3YJIbTATOB KOPPO3UU METAIUIOB (BO3MOIKHO HCIIO JIb30BAHHE
BHJICOMATEPHAIIOB), OCOOCHHOCTEH B3aMMOICUCTBHS OKCHU/IA KAJBIUS U HATPHUS C BOJOH (BO3MOKHO MCIOJIB30BAHUE BHICOMATEPHATIOB), HCCIICOBAHUE CBOWCTB
KECTKON BOJIBI, MpOIlEcca TOPEHUS JKeyle3a B KUCIOpoJe (BO3MOXHO HCIIOJIb30BAaHHE BUACOMATEPUAIIOB), MPU3HAKOB IMPOTEKAHUS KAUYECTBEHHBIX PEaKIMid Ha
WOHBI: MarHusl, KaJIbIKs, aTlOMUHNS, ITUHKA, xene3a (1) u xenesa (III), menu (I1), HabmroneHne u omucaHue MPOIECCOB OKPAITMBAHUS TJIaMEHH MOHAMH HATPHS,
KaJHsi U KaJIblUsl (BO3MOKHO MCIIOJIB30BaHUE BHICOMATEPUAIIOB), HCCIIEIOBaHNE aM(DOTEPHBIX CBOWCTB TUAPOKCHIA aTFOMHHHUS U THAPOKCUIA IIUHKA, PEIICHHE
AKCTIEPUMEHTAIBHBIX 33/1a4 110 TeMe «BakHeWIe MeTauIbl ¥ MX COSAMHCHUS.

XuMHUS U OKpYKaKIuas cpena

Bemecta u MaTCpHrajibl B MMOBCEIHEBHOM »KM3HM uenoBeKa. be3onmacHoe MCHOIb30BaHUE BEIISCTB U XMMUUYCCKUX peaKHI/Iﬁ B 6LITy. HepBaﬂ oMo 1ib IIpH
XUMHUUYCCKUX O0KOTaxX U OTpaBJICHUAX.

XUMHUYECKOe 3arpsi3HEHNE OKPYKAIOIIeH cpebl (peaenbHas JOmycTHMasi KOHIEHTpanus BemiecTs, aanee — [1/1K). Ponb XxuMuu B pemeHnu SK0JI0rHYeCKUX
npobiem.

Xumuueckuii Ikcnepumenm:
M3yeHue 00pas3IoB MaTepHaioB (CTEKIIO, CIUIABbI METAIIIOB, MTOJIMMEPHBIE MATEPUAIIHI).

Mesicnpeomemmnuoie céazu



Peanmauw{ MCKIIPCAMETHBIX CBsI3E IIpru U3y4YCHUU XUMUU B 9 kitacce OCYHICCTBJIACTCA YCPE3 UCITIOJIB30BAHUC KAK O6H.[I/IX CCTCCTBCHHO -HAYYHbIX HOHSITI/II?I,
TaxKk 1 HOHSITI/II>'I, ABJIOMNUXCS CUCTECMHBIMU JJIS1 OTACIIBHBIX IPCAMETOB €CTCCTBCHHO-HAYYHOT'O IIMKJIA.

OOmue ecTecTBCHHO-HAy4YHBIC TMOHSATHUS: HAy4YHBIM (DaKkT, rumores3a, 3aKOH, TEOPHs, aHAIHW3, CHHTE3, KIacCU(UKAIWS, MEPUOJIUIHOCTh, HAOIIOICHHE,
AKCIIEPUMEHT, MOJICTTUPOBAHIE, U3MEPEHUE, MOJICIh, IBJICHUE, TAPHUKOBBIH 3(h(EKT, TEXHOIOT U, MATEPHAIIBI.

®dusnka: MaTepus, aToM, 3JEKTPOH, MPOTOH, HEHUTPOH, MOH, HYKJIHJ, W30TOIbI, PaJMOaKTUBHOCTb, MOJIEKYJa, SJIEKTPUYECKUN 3apsisi, MPOBOJHUKH,
HOJIYIPOBOAHUKY, TUAIEKTPUKU, (OTOIIEMEHT, BEIIECTBO, TEIO, 00BEM, arperaTHOe COCTOSHME BEIECTBA, ra3, pacTBOP, PaCTBOPHUMOCTb, KPUCTAIMYECKAs
pemérka, CruiaBbl, PU3NUYECKUE BEIUYUHBI, €IMHULBI U3MEPEHUs, KOCMHUYECKOE MPOCTPAHCTBO, TUIaHETHI, 3BE3/1bI, COHIIE.
buonorus: porocunres, npixanue, Ouochepa, s3kocucTeMa, MUHEpaIbHbIE YI00pEHUs, MUKPOAJIEMEHThI, MAaKPO3JIEMEHTHI, TUTATEIbHbBIE BEIIECTBA.
I'eorpadust: armocdepa, ruapocdepa, MUHEpabl, TOPHbIE TIOPO/IbI, MOJIE3HBIE HCKOTIAaEMbIE, TOTITUBO, BOJHBIE PECYPCHI.
MNJIAHUPYEMBIE PE3YJIbTATbI OCBOEHUS TIPOI'PAMMOBI 11O XUMHWHU HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUS
JIMYHOCTHBIE PE3YJIbTATbBI

JIM4HOCTHBIE pE3yJAbTaThl OCBOEHUS MPOrPaMMbl OCHOBHOTO OOIIEro 0Opa30BaHMs JOCTHTAIOTCS B XOJ€ OOydeHHUsT XUMHUU B E€IUHCTBE y4eOHOU H
BOCITUTATEILHOM JESITETbHOCTU B COOTBETCTBUH C TPAAUIIMOHHBIMH POCCUHCKUMHU COLUOKYIBTYPHBIMHU U TyXOBHO-HPaBCTBEHHBIMU IIEHHOCTSIMH, IPUHITHIMU B
oOu1ecTBe NMpaBUIaMU U HOpMaMU MOBEJIEHUS U CIIOCOOCTBYIOT MPOIeccaM CaMOTIO3HAHUS, CAMOPA3BUTHS U COLIMATIU3AIMN 00yJarOIIUXCsl.

JImuHOCTHBIE PE3YJIbTAaTbl OTPAXKAKOT I'OTOBHOCTbH o6yqafom1/1xc;1 PYKOBOACTBOBATLCA CHCTEMOM IO3HTHUBHBIX HOEHHOCTHBIX OpI/IeHTaHI/Iﬁ U paCHIUPCHUC
OIBITA JCSITEILHOCTH Ha €€ OCHOBE, B TOM YHCJIC B YaCTH.

1) maTpHOTHYECKOT0 BOCIIUTAHUS:

HEHHOCTHOI'O OTHOLICHHS K OTCUCCTBCHHOMY KYJIBTYPHOMY, UICTOPHUYCCKOMY WU HAYUYHOMY HACJICAWUIO, IIOHUMAHUS 3HAUCHUSA XUMHYECKOU HAaYKHU B KHU3HU
COBPCMCHHOTI'O 06H_IGCTB8., CIIOCOOHOCTHU BJIaACTH I[OCTOBCpHOﬁ PIH(l)OpMaHHeﬁ O IMEpCAOBBIX NOCTHIKCHHAX M OTKPBITHAX MHpOBOﬁ M OTEYSCTBEHHOM XHUMMHH,
3aUHTCPCCOBAHHOCTH B HAYYHBIX 3HAHUAX 00 yCTpOI\/'ICTBe MHUpa U O6H_[€CTB8_;

2) rpaIaHCKOIr0 BOCIIUTAHMS:

MPEJCTAaBICHUS O COLMAIBHBIX HOPMAX M MPAaBWIAX MEXJINYHOCTHBIX OTHOLICHUH B KOJUIEKTHBE, KOMMYHUKATHBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO
MI0JIE3HOM, YUeOHOHUCCIIEI0BATEIBCKOM, TBOPUECKON U JAPYTUX BUIAX JIEATEIBHOCTH, TOTOBHOCTU K Pa3HOOOPa3HOM COBMECTHOW JEATENLHOCTH MIPU BBHIOJIHEHUH
y4eOHBIX, MO3HABATEJIbHBIX 3a/a4, BBHIMOJHEHUM XHMHUYECKHX OSKCIEPUMEHTOB, CO3JAHUU YUEOHBIX IPOEKTOB, CTPEMJICHHS K B3aUMONOHUMAHHUIO U
B3aMMOTIOMOIIIM B Ipoliecce 3TO ydeOHOM JesaTenbHOCTH, TOTOBHOCTH OIICHWBATh CBOE MOBEIECHUE U MOCTYIKH CBOMX TOBAPHILEH C MO3ULIMU HPABCTBEHHBIX U
IIPAaBOBBIX HOPM C Y4ETOM OCO3HAHHUS IOCIEACTBUMN IIOCTYIIKOB;



3) LHEHHOCTH HAYYHOI'0 IIO3HAHUSA

MHPOBO33PEHUYECKHUE IPEICTABICHUS O BELIECTBE U XMMUYECKON PEaKLUH, COOTBETCTBYIOLIUE COBPEMEHHOMY YPOBHIO PAa3BUTHsI HAYKU U COCTABIISAIOLIHE
OCHOBY JUII IOHUMaHHsI CYIIHOCTH HAYYHOW KapTUHBI MHpa, IPEACTABICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSX PA3BHTHUS MPHUPOJIBI, B3AUMOCBS3IX YEJIOBEKa C
IIPUPOIHOM CPENIO, O POJIM XUMHH B IIO3HAHUU ITUX 3aKOHOMEPHOCTEH;

[103HABaTE/IbHbIE MOTHUBBI, HAPaBJIECHHbIC HA MOJyYECHHE HOBBIX 3HAHUU [0 XMMHUH, HEOOXOUMBbIE /17151 OOBSICHEHHS HAOI0JaeMbIX IIPOLIECCOB U SBJICHUI,
MO03HABATENbHON, MH(MOPMAITMOHHOW M YWTATEIbCKOH KYJIBTYpPHl, B TOM YHCJIE€ HABBIKOB CAMOCTOATENBHOW pabOThl ¢ YYEOHBIMH TEKCTaMH, CIPABOYHOM
JUTEPaTypPOM, TOCTYITHBIMU TEXHUYECKUMH CPEACTBAMU MH(OPMALIMOHHBIX TEXHOJIOTHIA;

MHTEpeC K OOY4EHHIO U MTO3HAHHUIO, JII0003HATENbHOCTh, FTOTOBHOCTh M CIIOCOOHOCTh K CaMOOOpa30BaHUI0, IPOEKTHON U UCCIIEIOBATENbCKOMN AESITEIbHOCTH,
K OCO3HAaHHOMY BBIOOPY HAIIPaBIEHHOCTH U YPOBHS OOy4eHHUsI B JaJIbHEHIIIEM;

4) popMupoOBaHNS KYJIbTYPbI 310POBbSI:

OCO3HAHUC HEHHOCTH XHU3HH, OTBETCTBCHHOI'O OTHOMICHHA K CBOCMY 310POBbBIO, YCTAHOBKHU Ha 3}10p0BBII>i 06pa3 KHU3HU, OCO3HAHUC HOCJ'IeI[CTBI/II\/'I n
HETIPUSATHE BPEIHBIX MPUBBIUCK (YIIOTPEOJICHUs aTKOTOJIsI, HAPKOTHUKOB, KypeHHUs), HEOOXOIMMOCTH COOJIFOJICHHS TPaBHJI OE30TIACHOCTH IMPU OOpaIleHuH ¢
XAMUYECKAMU BEIIECTBAMH B OBITY M PeabHOMN JKU3HHU;

5) Tpy/10BOr0 BOCIIUTAHUSI:

MHTEpEC K MPAaKTUYECKOMY U3y4eHUIO Mpodeccuii U TpyAa pa3InyHOro poja, yBaKEHUE K TPYAY M pe3ylibTaTaM TPYIOBOM JNEsATENbHOCTH, B TOM YHCIIEe Ha
OCHOBE MPUMEHEHHUs MPEIMETHBIX 3HAHUN MO XMMUU, OCO3HAHHBIA BHIOOP MHAMBHUAYAIBbHON TPACKTOPUU IMPOJOJDKEHUS 00pa3oBaHUA C Y4ETOM JIMYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMHUH, OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH, YCHEIHON MpodeccHoHaNbHON AEATEeIbHOCTH U Pa3BUTUS HEOOXOIUMBIX
YMEHH, TOTOBHOCTbH aJJalITUPOBATHCS B MPOPECCUOHANBHON Cpe/Ie;

6) 3K0JI0rHYeCKOr0 BOCIIUTAHHUSI:

SKOJIOTHYCCKH I.[CJICCOO6P8.3HO€ OTHOIICHUC K IMPUPOAC KaK MCTOYHHUKY KU3HU HaA 3CMJ'IG, OCHOBE €€ CYHICCTBOBAHUS, IOHUMAHUEC LICHHOCTU 310POBOI0 U
0e30I1acHOTo 06pa3a KHN3HH, OTBECTCTBCHHOC OTHOIICHUC K CO6CTB€‘HHOMy (I)I/ISI/ILICCKOMy H MCUXUYCCKOMY 310POBbIO, OCO3HAHUC LICHHOCTH CO6J'IIOI[CHI/IH IMpaBHJI
0e30I1acHOTo MOBCACHUS ITPU pa60Te C BCIICCTBAMHU, a TAKIKC B CUTYyallUAX, YI'DOKAOIIUX 3JO0POBBIO U JKU3HU HMHeﬁ;

CIIOCOOHOCTH MNPUMCHATH 3HAHHWA, NOJYYaCMBIC TIpU HU3YUYCHUW XHUMHWHU, JId PCHICHHA 3a/a4d, CBA3AHHBIX C Oprn(anmeﬁ HpHpOI[HOfI cpeﬂoﬁ, JJIA

IOBBIIICHUS YPOBHA 9KOJIOTUYECKOM KYJIbTYPbI, OCO3HAHUA ri00aJIbHOTO XapaKTepa 35KOJIOTUYCCKUX HpO6J'IeM n HyTCI>'I HUX PCIICHUA NOCPECACTBOM METOJ0B
XUMHUH, S5KOJIOTUICCKOTO MBIIIJICHUSA, YMCHUS PYKOBOACTBOBATLCA UM B HO3HaBaTeHLHOﬁ, KOMMyHHKaTHBHOﬁ 1 COLMaJIbHOM IIpaKTUKE.

METAINIPEIMETHBIE PE3YJIbTATHI



B cocrtaBe mMeranpeqMeTHBIX PE3yJbTaTOB BBIACISAIOT 3HAYUMBIC sl (POPMUPOBAHHS MHPOBO33PEHHs OOIIEHAYYHbIE TOHATHS (3aKOH, TEOPHsl, NPUHIIHUII,
runoTesa, (pakrt, cucrema, mpoIecc, IKCIEPUMEHT U APYroe.), KOTOPbIe UCTOIB3YIOTCS B €CTECTBEHHO-HAYYHBIX y4eOHBIX MpPEAMETax M MO3BOJIIOT HA OCHOBE
3HaHUM U3 ITHX NpPeAMETOB (HOPMUPOBATH NPEACTABICHUE O IIEIOCTHOW HAayYHOW KapTHMHE MHUpPa, W YHHUBEpCaJbHbIE yueOHBbIC NIEHCTBHA (ITO3HABaTEJIbHBIE,
KOMMYHHUKATHBHBIE, PETYIATUBHBIE), KOTOphIe o0OecrednBaoT (HOpMUPOBAHHE TOTOBHOCTH K CaMOCTOSITEIILHOMY IUIAHUPOBAHUIO M OCYIIECTBICHUIO y4eOHOMN
NESATENBHOCTH.

Ilo3HaBaTebHBIE YHUBEpPCAJIbHBbIC yqeﬁnble JecTBUS
ba3oBble Jornveckue aelicTBUS:

YMCHUA HCIIOJIb30BATh HpI/IéMI)I JIOTUYCCKOI'0 MBINIJICHHA IMPU OCBOCHHUUN 3HAHUM: PaCKpBIBATh CMBICII XUMHWYCCKHUX MMOHSTHH (BBII[GJ'I?ITI) X XapaKTCPHBIC
IMPpU3HAKW, YCTAHABJIUWBATDb B3aMMOCBA3b C IPYIrUMHU HOHSITI/ISIMI/I), HCIIOJIBb30BAaTh IIOHATUA OJIA 00BsICHEHHS OTACIBbHBIX (baKTOB u 5[BJ'I€HPII>1, BI)I6I/IpaTI> OCHOBAaHUS U
KPUTCpUH I KJ'IaCCI/I(l)I/IKaHI/II/I XUMHNYECKHX BCIICCTB U XMUMHNUYCCKHUX peaKHHﬁ, YCTaHaBJIMBATb MPUYUHHO-CJIICACTBCHHBIC CBA3U MCKAY 00BEKTAMH HU3YUCHUA,
CTPOUTD JIOTHYCCKUEC PACCYKIACHUA (I/IHHYKTI/IBHI)IC, JACAYKTUBHEIC, 110 aHaJ'[Ol"I/II/I), J€J1aTh BBIBOAbI U 3aKIIFOUYCHHA,

yMEHHE MPUMEHSATHh B MPOIECCe MO3HAHUS MOHATHA (MPEAMETHBIE U METANpPEIMETHBIC), CHMBOJUYECKHE (3HAKOBBIC) MOJIENIH, WUCIIOIB3YeMbIe B X UMHH,
peoO0pa30BbIBATh MIMPOKO MPUMEHSIEMblE B XUMUU MOJICNIbHBIE MPEICTaBICHUS — XUMUUYECKUN 3HAK (CMMBOJI 3J€MEHTa), XUMHUeckas GopMyia U ypaBHEHHE
XMUMHYECKOHN PeaKIy — MpU PeIIeHnH y4eOHO-TT03HABATENbHbBIX 33/1a4, C YIETOM 3TUX MOJIEIbHBIX MPEACTaBICHUN BBISBIIATH U XapaKTepU30BaTh CyIIECTBEHHbBIE
MPU3HAKA H3Y4aeMbIX OOBEKTOB — XHMHYECKUX BEIIECTB M XMMHUYECKUX PEaKUWN, BBISBIATH OOIIHME 3aKOHOMEPHOCTH, MPHUUYMHHO-CIIEJCTBEHHbIE CBA3H U
MIPOTUBOPEYUS B U3y4aEMbIX MPOIECCAX U SIBICHUSAX.

Ba3oBble ucciienoBarebcKue 1eCTBUA

YMCEHHUE HCIIOJIB30BATh IMOCTABJICHHBIC BOIIPOCHI B KAYCCTBC HMHCTPYMCHTA IIO3HAHHA, a TAKXKC B KAaUCCTBC OCHOBBI JIA (bOpMI/IpOBaHI/IH THUIIOTE3bI IIO
IIPOBEPKE MPaBUIIBHOCTH BBICKA3bIBACMbIX CY)I(I[GHI/II\/'I;

proOpeTeHne OmbITa IO IUIAHUPOBAHMIO, OPraHU3AIMH U MPOBEICHUIO YYEHHYECKHX SKCIEPUMEHTOB, yMEHHE HaOlloJaTh 3a XOJOM IIpollecca,
CaMOCTOSITENILHO MPOTHO3UPOBATH €0 pe3ylbTaT, GopMylIHpoBaTh 00OOIIEHHS] U BBIBOJBI MO pe3yjbTaTaM MPOBEIEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISTDH
oTuéT 0 ImpoJeNaHHO padoTe.

Padora ¢ undpopmanueii:
yMEHHUE BBIOMpaTh, aHAIM3UPOBATh U MHTEPIPETUPOBATh UH(OPMAIMIO PA3IMYHBIX BUJOB U (JOPM MPEACTaBICHUS, MOJy4aeMyl0 U3 Pa3HbIX UCTOYHHUKOB
(HayyHO-TIOMYNsIpHAsE JIMTEpaTypa XUMHUYECKOTO COJIEp)KaHMsl, CIpaBOuYHbIe MOcoOusi, pecypchl VHTepHeTa), KPUTHUYECKH OLIEHUBATh MPOTHBOPEUMBYIO U

HEJ0CTOBEPHYIO HH(POPMAITHUIO;

YMCHHC MPUMCHATH PA3JIMYHBIC MCTOJbI U 3aIllPOCHI IMPHU MOHUCKE U 0T6ope I/IH(l)OpMaI_II/II/I U COOTBCTCTBYIOIIUX JAHHBIX, HCO6XOI(I/IMBIX JJIs BBIIIOJIHCHU A
y‘~I66HBIX 1 IIO3HABATCJIBHBIX 3aJa4 OHpe,Z[eJIéHHOFO THIIA, HpI/IO6p€T€HI/Ie OIIBITA B 00JIACTH HMCIOJIb30BAHUS I/IH(i)OpMaI_II/IOHHO ~KOMMYHHUKATHUBHBIX TGXHOHOFHﬁ,



OBJIAZICHUE KYJIBTYPOH AaKTHBHOTO HCIIOJIb30BAaHUS PA3JIMYHBIX IOMCKOBBIX CHCTEM, CaMOCTOSITEJIbHO BBIOMPATh ONTHUMAJIbHYIO (OpPMY NpPEICTaBICHUS
nHGOpPMALUY U WUTIOCTPUPOBATH PEIIacMble 3a/1a41 HECIOKHBIMU CXeMaMH, IarpaMMaMu, IpyruMu popMaMu rpaguKe U 1X KOMOMHALIUSAMUY;

YMEHHE HCIIOJIb30BaTh M aHAJTM3UPOBATH B MPOIIECcCe YICOHOW U UCCIICOBATEIBCKON NEATEILHOCTH HH(POPMAIIHIO O BIMSHUU MTPOMBIIIICHHOCTH, CEITBLCKOTO
X035IMCTBA M TPAHCIIOPTA HA COCTOSTHUE OKPY>KAIOIIEH TPUPOIHON CPEIbl.

KOMMyHI/IKaTHBHI)Ie YHuBEpPCaJIbHbIC yqeﬁnble JelCcTBHUA:

yYMEHHMS 3a7jaBaTh BOIPOCH! (B X0Jie Auaiora u (Win) JUCKYCCUHU) MO CYIIECTBY O0OCYKJaeMoi TeMbl, (pOpMyIHpOBaTh CBOU NMPEAJIOKEHNS OTHOCUTEIBHO
BBITIOJIHEHUS TIPEJUI0KEHHON 3a/1a4;

YMCHUA MPEACTABIIATL MOJTYUYCHHBIC PE3YIbTAThI MMO3HaBaTEIbHOMN ACATCIIBHOCTH B YCTHBIX M IMMCBMCHHBIX TCKCTaX; ACIATh IMPE3CHTALUIO PE3YIbTaTOB
BBITIOJIHEHUS] XUMUYECKOTO dKCIIepUMeHTa (J1a00paTOPHOTO OIBITA, 1a00paTOPHOM pabOTHI MO UCCIIETOBAHUIO CBOMCTB BEIIECTB, YU€OHOTO MPOEKTA);

YMCHUA yqe6Hor0 COTPYAHHUUYCCTBA CO CBCPCTHHUKAMU B COBMECTHOM NMO3HABAaTEIbHOM M I/ICCJ'I@)IOBaTeJ'II)CKOI\/’I JACATCIIBHOCTH IIPU PCIICHHWU BO3HU KAFOIIUX
mpoOJieM Ha OCHOBE Y4€Ta OOIIMX WHTEPECOB W COTJACOBAHUS MO3UIMKA (0OCYXIeHMs, OOMEH MHEHUSMH, «MO3TOBBIC IITYPMBI», KOOPIAMHAIMS COBMECTHBIX
JEHCTBUIM, OTIpeIeJICHUE KPUTEPHUEB TI0 OIIEHKE Ka4eCTBA BHITIOJIHEHHON PabOThI M IPYTHE).

PeryasiTuBHble yHHBepcaJbHble YUeOHbIE 1eliCTBHS:

YMEHHE CaMOCTOSITENIbHO ONPEACIATh LENH JeSTEIbHOCTH, MIAHUPOBATh, OCYIIECTBIATh, KOHTPOJIUPOBATh U MPU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO
JesITeNIbHOCTh, BbIOMpaTh Hanbosee 3¢ (heKTUBHbIE COCOOBI pelieHrs y4eOHbIX M MO3HaBAaTEIbHBIX 33a[a4, CAMOCTOSTENILHO COCTABIISITh WM KOPPEKTUPOBATH
MIPEJIOKEHHBIM aIITOPUTM ACHCTBHIM NpPU BBIIOJHEHUH 3aJlaHUN C Y4ETOM IOJIyYE€HHUs HOBBIX 3HAHUN 00 M3yyaeMbIX OOBEKTax — BEIIECTBaX U PEaKIMsX,
OIICHUBATh COOTBETCTBUE MOJYYCHHOIO pe3ysbTaTa 3asiBJICHHOH 11eJId, YMEHUE UCII0Ib30BaTh U aHAIM3UPOBATh KOHTEKCTHI, IPEJIaraeéMble B YCIIOBUU 3aJaHUM.

INPEIMETHBIE PE3YJIBTATbBI

B cocrase MNPEAMCETHBIX PE3YJIbTATOB II0 OCBOCHUIO 00513aTEJILHOTO CoACprKaHusd, YCTAHOBJICHHOI'O JJAHHOM CI)CI[Cp&JIBHOﬁ pa60qel71 nporpaMMoﬁ, BBIJACIIAIOT !
OCBOCHHBIC 06y‘IaIOH_II/IMI/IC$I HAaY4YHBIC 3HAHUW, YMCHUS U CII0COOBI HeﬁCTBHﬁ, CHGI_II/I(bI/I‘ICCKI/IC JUIA HpeHMeTHOﬁ oOnactu <<XI/IMI/I$I)), BHUABI ACATCIIBHOCTHU IIO
MOJIYYCHHUIO HOBOI'O 3HAHUS, €TI0 UHTCPIIPETALIUU, HpeO6p330BaHI/II-O U MPUMCHCHUTIO B PA3JIMYHBIX y‘Ie6HBIX " HOBBIX CUTYyallHUsX.

K KOHILY O6y‘IeHI/I${ B 8 Ki1acce MMPEAMCTHBIC PC3YIIbTATHI HA 0a30BOM YPOBHEC NOJIZKHBI OTPAXKATH CCI)OpMHpOBaHHOCTB y 06yqa101111/1xc;1 YMeHI/II\/'IZ

PAaCKpbIBATH CMBICII OCHOBHBIX XMMHWYCCKHUX MMOHSTHIA: aToM, MOJICKYJIa, XUMUYECKUMN QJICMCHT, MPOCTOC BCHICCTBO, CIIOKHOC BCUICCTBO, CMCCh (OI[HOpOIIHaH u
HCO,[[HOpOI[HaH), BAJICHTHOCTb, OTHOCUTCJIbHAA ATOMHAsA U MOJICKYJISIpHAsA MacCa, KOJIMYCCTBO BCIIECTBA, MOJIb, MOJISIpHAA MacCCa, MaCCoBasA H0JId XUMHUYCCKOI'O
9JICMCHTA B COCIUMHCHUU, MOJ'ISIpHLIﬁ O6’LéM, OKCHJ, KHCIIOTAa, OCHOBAHHC, COJIb, JJICKTPOOTPULUATCIBHOCTb, CTCIICHbL OKHUCJICHHSA, XUMHUUYCCKasA pCaKIusd,
KJ]aCCI/I(bI/IKaI_[I/IH peaKuHﬁ: pCakinn COCAUHCHUS, PCAKIUHN PA3JIOKCHUA, PCAKIIUU 3aMCIICHUS, PCAKIIUN 06MCHa, 9K30- U SHAOTCPMUUYCCKUC PCAKIIUHU, TEIJIOBOM



3 QeKT peakuu, SAPO aToMa, JICKTPOHHBIN CIIOM aToMa, aTOMHAas OpOHTalb, PaAUyC aTOMa, XUMHUYECKas CBSI3b, MOJIAPHAst U HETOJIApHas KOBAJICHTHAsI CBSI3b,
MOHHasl CBSI3b, MOH, KATUOH, aHHOH, pacTBOP, MaccoBast 10JIs BEIlECTBA (IPOLEHTHAsI KOHIIEHTPAIs) B paCTBOPE;

WJUTIOCTPUPOBATH B3AUMOCBS3b OCHOBHBIX XMMHUECKUX IMOHATUN U IPUMEHSATH 3TU NOHSITHS IIPU OIIMCAHUU BELIECTB U UX MPEBPAILECHUI;

MCTOJIb30BATh XUMUYECKYIO CUMBOJIUKY ISl COCTaBJICHUS (JOPMYJT BEIIECTB M YPABHEHUN XUMUYECKUX PEAKIIHIA;

ONPEEIATh BAJICHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COEAMHEHUSX, CTEIIEHb OKUCIIEHUSI 3JIEMEHTOB B OMHAPHBIX COCIUHEHMAX, IPUHAUIEKHOCTh BELIECTB K
OTIpeIeNIEHHOMY KJIacCy COEAMHEHHH 1Mo (hopMyram, BUJ XUMHUYECKON CBSI3M (KOBAJICHTHAsI M MOHHAs) B HEOPTaHUYECKHX COSANHEHHSIX;

packpeiBath cMbica [lepuonnueckoro 3akona /. M. MenneneeBa: 1eMOHCTPUPOBATH TIOHUMAHUE MEPUOJUIECKON 3aBUCUMOCTH CBOMCTB XMMHUYECKHUX 3JIEMEHTOB
OT ux nosoxeHus B [lepuouueckoii cuctemMe, 3aKOHOB COXPaHEHUsI MAacChl BELIECTB, IOCTOSIHCTBA COCTAaBa, aTOMHO-MOJIEKYJIIPHOTO YUY€HHUs, 3aKOHa ABOTaIpO;
ONMCHIBATh U XapaKTepu3oBaTh TabnuuHyo ¢popmy [leprnonnyeckoil cucTeMbl XUMUYECKHUX AJIEMEHTOB: pa3iinyaTh MOHATHS «TJIaBHAsg NoArpymnmna (A-rpymmna)» u
«moboynas noarpynna (b-rpynna)», manble u OoJbIIME NEPUOABI, COOTHOCUTH 0003Ha4YeHMs, KOTOopble uMeroTcst B Tabmuue «llepuommueckas cucrema
XUMHUecKux 31emeHToB [, YI. MenneneeBa» ¢ YMCIOBBIMU XapaKTEPUCTUKAMHU CTPOEHMSI aTOMOB XMMHUYECKHX 3JIEMEHTOB (COCTaB U 3apsia sfapa, o0llee YHcio
3JIEKTPOHOB U paclpeesieHUe X MO0 IEKTPOHHBIM CIIOSIM);

KJIACCU(PUIIMPOBATH XUMUYECKUE 3JIEMEHThI, HEOPTaHUYECKUE BEIIECTBA, XUMUYECKUE peakluu (MO YHCIy M COCTaBY Y4YacTBYIOIIMX B PEaKIUU BEIIECTB, IO
TerioBoMy 3G deKry);

XapaKTepu30BaTh (OMHUCHIBATH) OOIIME XMMUYECKHE CBOMCTBA BEIIECTB Pa3IUYHBIX KIACCOB, MOATBEpXK/Aas OMHCAHME MPUMEpPAMHU MOJEKYISPHBIX YpaBHEHH
COOTBETCTBYIOIINX XUMHUYECKUX PEAKIIMIA;

MIPOrHO3UPOBATh CBOMCTBAa BEIIECTB B 3aBUCUMOCTH OT UX KAau€CTBEHHOTO COCTaBa, BO3MOXKHOCTH MPOTEKAHUS XMMHMUYECKUX IPEBpAIllEHUN B pas3IudYHbIX
YCIIOBHUSX;

BBIUUCJIATE OTHOCUTEIBHYIO MOJIEKY/ISIPHYIO U MOJIIPHYIO MacChl BELIECTB, MACCOBYIO JIOJII0 XUMHUYECKOTO IEMEHTa 10 (hopMysie COEUHEHUS, MaCCOBYIO JI0JIIO
BEIIECTBA B PACTBOPE, IPOBOAUTD PACYETHI II0 YPABHEHUIO XMMUYECKON PEAKIINH;

IPUMEHATh OCHOBHBIE ONEPALMH MBICIUTEIbHON AEATENIBHOCTH — aHAJINW3 U CHUHTE3, CpaBHEHHE, 000O0IIeHNe, CUCTEMAaTH3alMI0, KIAaCCU(PUKALUIO, BBISBICHHUE
IIPUYMHHO-CJIEJICTBEHHBIX CBA3€H — JUIsl M3Y4EHUs CBOMCTB BELIECTB U XUMHUYECKUX PpEaKIHi, €CTeCTBEHHO-HAy4yHbl€ METOJbl MO3HAHWS — HAOIIOACHUE,
U3MEpEeHne, MOIEITMPOBAHUE, SKCIICPUMEHT (peasIbHbI U MBICJICHHBIH);

ClleZIoBaTh IPaBUIIaM I0JIb30BaHUS XMUMUYECKON MOCYI0M U 1a00opaTOpHBIM 000pYLIOBAaHHEM, A TAKKe IpPaBUIaM OOpallleHHs C BELIECTBAMHU B COOTBETCTBHUH C
UHCTPYKIUSAMH TI0 BBINOJHCHUIO JIADOPATOPHBIX XMMHUYECKUX OIBITOB IO IIOJYYCHHUIO W COOMpPAHMIO Ta3000pa3HBIX BEHIECTB (BOJOPOJAa M KHCIOPOJA),
IIPUTOTOBJIEHUIO PAacTBOPOB C OIPENEIEHHOW MacCOBOM [0JIe pacTBOPEHHOIO BEUIECTBA, IUIAHUPOBAaTh M IPOBOJUTH XUMHUYECKHE HKCIEPUMEHTHI 10
pacro3HaBaHHUIO PaCTBOPOB LIEJIOYEH M KUCIOT C HOMOIIBIO HHIUKATOPOB (JIaKMycC, (eHoN(TanenH, MeTHIOPAHX U IpyTHUe).

K KOHIY O6y‘~ICHI/I${ B 9 KJIacce IMPEAMCTHBIC PC3YIIbTAThI HA 0a30BOM YPOBHEC NOJIKHBI OTPAXKATH C(i)OpMI/IpOBaHHOCTB y o6yqa}0mnxc;1 YMCHHﬁI

pPacCKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKUX IMOHATHUN: XUMUYECKUM JJIEMEHT, aTOM, MOJIEKYJA, MOH, KaTUOH, aHWOH, IPOCTOE BEIIECTBO, CIOXKHOE BEILECTBO,
BaJICHTHOCTbh, AJIEKTPOOTPULIATENIBHOCTh, CTENIEHb OKUCIIEHUS, XUMUYECKasl PeaKlys, XMMHUYECKas CBs3b, TEIJIOBOM 3(P(EKT peakiuu, MoJib, MOJISIPHBIA 00BEM,
pacTBOP, MEKTPOJUTHI, HEINEKTPOIUTHI, HIEKTPOIUTHYECKAsT AUCCOLMAIMUS, PEAKIUM MOHHOTO OOMEHa, KaTajln3aTop, XUMUYECKOe paBHOBECHE, OOpaTUMbIE U
HEOOpaTUMBbIE peaKIH, OKUCIUTEIbHO-BOCCTAHOBUTENbHBIE PEAKIIUH, OKUCIUTENb, BOCCTAHOBUTEIb, OKUCIIEHHE U BOCCTAHOBJICHUE, aJUIOTPOTIHUS, aM(pOTEPHOCTb,
XUMUYeCKas CBSI3b (KOBaJICHTHAas, MOHHAs, METAJUIMYECKas), KpUCTANIMYecKash pemIéTka, KOppO3usi METaIOB, CIUIaBbl, CKOPOCTh XUMHUYECKOW peakIuH,
npenenbHo ponycruMas koHuenTpanus [1/IK Bemectsa;

WJUTFOCTPUPOBATH B3aUMOCBSA3b OCHOBHBIX XUMUUYECKUX ITOHATUN U IPUMEHATH OTU IOHATHS IIPU ONTMCAHUU BEILECTB U UX IIPEBPALLECHUN;

MCTOJIb30BATh XUMUYECKYIO CUMBOJIUKY ISl COCTaBJICHUS (JOPMYJT BEIIECTB ¥ YPAaBHEHUN XUMUYECKUX PeaKLnii;



ONpENIEATh BAJCHTHOCTh U CTENEHb OKHUCICHUS XMMHUYECKUX 3JIEMEHTOB B COCAMHEHUSX PA3JIMYHOTO COCTaBa, MPUHAJICKHOCTh BEIIECTB K OIMPEACIEHHOMY
KJIACCy COCIWHEHWH Mo QopmynaMm, BHJ XUMUYECKOW CBs3U (KOBaJCHTHAs, MOHHAS, METAJUIMUYECKAas)) B HEOPraHUYECKUX COCIUHCHHSX, 3aps] HOHA IO
XUMHYECKOH (opMyIie, XapaKTep Cpe/bl B BOJHBIX PACTBOPAX HEOPraHUYECKUX COCTMHEHHM, TUIT KPUCTALUTUNICCKOM PEMIETKA KOHKPETHOTO BEIIIECTBA;
packpbeiBath cmbich [lepuommdeckoro 3akona J[. M. MenneneeBa u JEeMOHCTPUPOBATH €ro0 MOHMMAHHE: OMHCHIBATH M XapaKTEPH30BaTh TaONMHUYHYIO (HOopMy
[Teprouveckold CUCTEMBI XMMHUYECKHX DJIEMEHTOB: Pa3IMyaTh TMOHATHS «rJaBHas monarpymma (A-rpynmna)» u «mobounas noarpymma (b-rpynma)y, mansie n
0O0JIBIIIME TIEPUOBI, COOTHOCHTH 0003HAYCHHSI, KOTOPBIC MMEIOTCSI B TIEPHOIUICCKON TAOIHIIE, C YUCIOBBIMU XapaKTEPUCTUKAMH CTPOCHUS aTOMOB XMMHYECKHX
3JIEMEHTOB (COCTaB U 3apsij Aapa, oOlLIee YNCIO0 AIEKTPOHOB U paclpeesieHUe X IO 3JIEKTPOHHBIM CIIOSIM), OOBICHATH OOIINE 3aKOHOMEPHOCTH B U3MEHEHHUU
CBOMCTB 3JIEMEHTOB U UX COCAMHEHHUH B IIpejiesaX MaJIbIX EPUOJIOB U IJIaBHBIX MOATPYII C YYETOM CTPOEHHUS UX aTOMOB;

KJIaCCU(PHUITMPOBATh XMMHUUYECKHE DJIEMEHThI, HEOPTaHMYECKUE BEIIECTBA, XUMHUYECKUE PEaKIMU (10 YHUCITy W COCTaBY Y4YacCTBYIOIIMX B PEAKIIMU BEIIECTB, IO
TerI0BOMY (D (PEKTY, MO U3MEHEHHUIO CTETICHEW OKUCICHUSI XUMUUECKHUX DJIEMEHTOB);

XapaKkTepu30BaTh (OMUCHIBATh) OOIME M CHeNU(PUUECKHe XUMUYECKHE CBOMCTBA MPOCTBIX M CJIOXKHBIX BEIIECTB, MOJATBEPKIas OINHMCAHHE MpUMEpaMu
MOJIEKYJISIPHBIX U HOHHBIX YPaBHEHUN COOTBETCTBYIOIINX XUMHYECKUX PEAKIIHIA;

COCTABJISITh YPABHEHHUS DJICKTPOTUTHICCKON AUCCOIUAIIMH KUCIIOT, IIEJI0Uel U COJIeH, MOTHBIE U COKpANIEHHbBIE YPaBHEHHUS PEaKIii HOHHOTO OOMEHa, ypaBHEHU S
peaKIuii, MOITBEPIKTAFOIINX CYIIECTBOBAHNE TEHETUUECKOUW CBSI3M MEK/Ty BEIIECTBAMU PA3IUYHBIX KIACCOB;

PacKpBIBATh CYIIHOCTh OKUCIUTEIFHO-BOCCTAHOBUTEIBHBIX PEAKIINI TTOCPEICTBOM COCTABJICHHS AJIEKTPOHHOTO OalaHca 3TUX PEaKITUii;

MIPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCHMOCTU OT X CTPOCHHS, BO3MOXKHOCTH MPOTEKAHUS XUMUYECKUX MPEBPAIEHNUN B PA3IMYHBIX YCIOBUSIX;

BBIYHCIISITE OTHOCUTEIBHYIO MOJIEKYISIPHYIO M MOJISPHYIO MAaccChl BEIIECTB, MACCOBYIO JIOJII0 XUMUYECKOTO 3JIEMEHTA 10 (POpMyIlie COeTUHEHUS, MACCOBYIO JI0JIIO
BEIIECTBA B PaCTBOPE, MPOBOIUTH PACUETHI IO YPABHEHUIO XUMUYECKON PEeaKIINH;

coOiroaTh MpaBHiia MOJB30BaHUSI XUMUYECKOW MOCYyA0N M JabopaTOpHBIM O00OpYyIOBAaHUEM, a TaKKe MpaBuiia OOpalleHHs C BEIIECTBAMU B COOTBETCTBHUH C
MHCTPYKIHUSMU IO BBIOJHEHUIO J1a00paTOPHBIX XUMUYECKUX OTBITOB 10 TOJYYEHHUIO M COOMPAHUIO Ta3000pa3HbIX BEIECTB (AMMHUaKa U YIJIEKUCIIOTO rasa);
MIPOBOJUTH PEAKIUH, MOATBEPKAAIONINE KAUECTBEHHBIN COCTaB Pa3IMYHBIX BELIECTB: PAaClO3HABaTh OINBITHBIM MYTEM XJIOPHI-, OpOMUI-, HOIUA-, KapOoHAT-,
docdar-, cunukar-, cyiabdpar-, THAPOKCH]I-UOHBI, KATUOHBI AMMOHUSI U MOHBI U3Y4EHHBIX METAJUIOB, NMPUCYTCTBYIOLIME B BOJHBIX PAacTBOpPaxX HEOPraHUYECKHX
BEIIECTB;

MPUMEHITh OCHOBHBIEC OIEpallMi MBICIUTEIbHON AEATEIbHOCTH — aHAJIW3 M CHUHTE3, CpaBHEHHE, O00O0OUIeHHE, CHUCTEMATH3alUIO, BBISBICHHWE HPUYHUHHO-
CIIEICTBEHHBIX CBSI3€H — JUIS M3Y4YEHHs] CBOWCTB BEIIECTB M XMUMHUYECKHUX pEaKIUi, eCTeCTBEHHO-HAy4YHbIE METOJbl MO3HAHUS — HAONIO/IEHUE, U3MEpPEHUE,

MOJENUPOBAHUE, SKCTIEPUMEHT (PEaNIbHBIN U MBICIICHHBIN).
TEMATHYECKOE IVNTAHUPOBAHHUE

8 KVIACC

Ne HanmMeHoBaHue pa3enoB U TeM IPOrpaMMbl KosmuectBo wacoB DnekTpoHHbIE (LUPPOBHIE)
n/n Bcero Koutpomshsie — Ilpaktuueckue 00pa3oBaTEIbHBIC PECYPCE

paboThI paboThI
Pa3nea 1. IlepeoHayanbHbIe XMMHYECKHE IIOHATHSA
1.1 Xwumus — BaxkHasg 001aCTh €CTECTBO3HAHUS U MIPAKTUYECKOMN 5 2 bubnuoreka [IOK
JESITENILHOCTH YETI0BEKA https://m.edsoo.ru/7f41837c

1.2 BemecTBa U XUMHUYECKUE PEAKITHH 15 1 bu6mmoreka [JOK

https://m.edsoo.ru/7f41837c
Htoro no pazneny 20


https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

Ne HanmenoBanue pasfeinoB U TEM IPOrpaMMBbl KosmmuecTBo yacos OnexrpoHHbie (TU(PPOBEIC)

/1 Bcero Kontponsnsie  Ilpaktuueckue 00pa3oBaTEIbHBIC PECYPCE
paboThI paboThI

Pa3nen 2. BaxkHelilme npeacTaBuTe I HEOPraHUYECKUX BelleCTB

2.1 Bo3znyx. Kucnopon. [lonsrue 06 oxcunax 6 bubmmorexa [IOK
https://m.edsoo.ru/7f41837c

2.2 Bopgopoa.llonsiTre 0 KUCIOTAax U COTSAX 8 1 bubnuorexa [JOK
https://m.edsoo.ru/7f41837c

2.3 Boga. Pactopsl. [TonsiTre 06 ocHOBaHMSX 5) 1 1 bubnuoreka [IOK
https://m.edsoo.ru/7f41837c

2.4 OcCHOBHBIE KJIACCHl HEOPTAaHMUYECKUX COSAMHEHHIH 11 1 1 bubnuoreka [IOK

https://m.edsoo.ru/7f41837c
Hroro mo pazueny 30

Paznen 3. Ilepuoanyeckuii 3akon u [lepuoauyeckasi cucrema xumnuyeckux 31eMeHToB JI. . MenaeseeBa. CtpoeHne aToM0B. XMMHUYECKAasl CBSA3b.
OKHCIUTEIbHO-BOCCTAHOBUTE/IbHbIE PeaKIUH

3.1 Tlepuonuueckuii 3akoH u [lepuoanueckas cuctema 7 bu6moreka [IOK
xuMudeckux 3aementoB [I. . Menpaeneea. CTpoeHre aToMa https://m.edsoo.ru/7f41837c
3.2 Xummndeckas cBs3b. OKHCIUTEIIFHO-BOCCTAHOBUTEIIBHBIC 8 1 bu6moreka [IOK
peaknuu https://m.edsoo.ru/7f41837c
Hroro no pazaeny 15 bubnuorexa [JOK
https://m.edsoo.ru/7f41837c
PesepBHOE Bpems 3 bubnuorexa [JOK
https://m.edsoo.ru/7f41837c
OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 68 4 5
9 KJIACC
Ne HaumeHoBaHuE pa3/ieiioB ¥ TEM MPOTPaMMBbl KonmyectBo uacos OnektpoHHbIe (LIU(POBHIC)
n/n Bcero Kourponeubie — Ilpaktuueckue 00pa3oBaTEIbHBIC PECYPCE
paboThI paboThI
Pasnen 1. BemecTBO M XuMHUYecKHe peakun
1.1 TloBropenue u yriayOieHue 3HAHUH OCHOBHBIX Pa3esioB 5 1 bubnuorexa [IOK
Kypca 8 kiacca https://m.edsoo.ru/7f41a636
1.2 OcHoBHBIE 32aKOHOMEPHOCTH XUMHUECKUX PEAKLIUI 4 bubnuorexa [IOK

https://m.edsoo.ru/7f41a636
1.3 DnexrponuTHuecKas TUCCOIMALUsl. XUMUYECKUE PEaKIUH B 8 1 1 bubnuorexa [IOK


https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

Ne
/o

HaumeHnoBaHue pa3ziesnioB U TEM IPOrPaMMBbL

pacTBopax

Uroro no pazneny

Pa3gen 2. Hemera bl M UX COeTUHEHU ST

2.1

2.2

2.3

24

OO61mast XxapakTepuCcTHKa XUMHAYECKUX eMeHToB VIIA-
rpynnsl. ['agoreHst

OO61ast xapakTepUCTUKAa XUMHUUECKHUX d1eMeHTOB VIA-
rpynnsl. Cepa u €€ coeMHEHUs

OO6mast xapakTepUCTUKAa XUMHUYECKUX AIEeMEHTOB V A-
rpynnsl. A30T, Gpochop U UX COeTUHEHUS

OO6mrast XxapaKTepUCTUKAa XUMHUUECKHX 1eMeHTOB [V A-
TpYIIbl. YTIEpOad U KPEMHUM U UX COCTMHEHUS

Hroro no pazneny

Pa3zgen 3. Merajlibl 1 UX COeTUHEHUS

3.1

3.2

OO0111e CBOMCTBA METAJUIOB

Baxueiiie MeTaisl U UX COSTUHEHUS

Uroro no pazneny

Paznen 4. Xumusi v oKpy:Kamomasi cpeaa

4.1

BemectBa u MaTCpHabl B JKU3HHN YCJIOBCKA

Hroro 1o pasaciy

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

Bcero KontponbHbie

17

25

16

20

68

KomnnuectBo yacos

paboTsl

IIpakTrueckue
paboThI

OnexrpoHHbIe (TU(PPOBLIE)
oOpazoBaresbHbIE PECYPChI

https://m.edsoo.ru/7f41a636

bu6mmoreka [{OK
https://m.edsoo.ru/7f41a636
bu6morteka [IOK
https://m.edsoo.ru/7f41a636
bu6morteka [IOK
https://m.edsoo.ru/7f41a636
bu6moreka [IOK
https://m.edsoo.ru/7f41a636

bu6moreka [IOK
https://m.edsoo.ru/7f41a636

bu6moreka [IOK
https://m.edsoo.ru/7f41a636

bubnuoreka [JOK
https://m.edsoo.ru/7f41a636

bu6mmoreka [JOK
https://m.edsoo.ru/7f41a636


https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

YYEBHO-METOAUYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O TIPOLECCA

OBSA3ATEJIbBHBIE YYEBHBIE MATEPUAJIBI U151 YYEHUKA
Y4e0HO-MeTOIMYESCKUI KOMIUIEKT 10 XUMUH 9 Kiacca.
VYuebnuk O.C. 'abpuensH, «Xumusa» 9 xmacc, M. «/Ipoda», 2019
Pabouas terpanp O.C. I'abpuemnsn; A.B. fAmrykosa, «Xumus» 9 xinace, M. Jlpoda, 2019 rox.
E.A. Epemun, H.E. Ky3pMenko «CrnpaBouHuK MKoJIbHUKA IO xumuu 8-11 kiace, M, «Zlpoda», 2010 1.
JLIO. AnukGepoBa «3anumarenbHast xumusi», M, « ACT — [Ipeccy, 2009r.
Xumus. 9 kiacc: yaeOHuk utst o0meoopaszoBatenbHbIX yupexaeanit/ O.C. [abpuensn. - M.: JIpoda, 2019
la6puensu O.C. Xumus. 9 knacc: pabouast Terpanps k yaeouuky ['abpuensua O.C. — M.: [Ipoda, 2011.
METOANYECKHUE MATEPHUAJIBI IS YUUTEJIA
INa6puensu O.C., Meroanueckoe nmocodbue s yautens. Xumus 8-9 kirace. — M.: [Ipoda, 2008.
O.C. l'abpuensa, N.I'. OctpoymoB «HactonbHast kHuTa yautens» Xumus 9 kinace, M., «Zpoday», 2010 r.
Xumus. 9 ki1.: KonTposibHble 1 mpoBepouyHbie paboThl Kk yueOHuky O. C. 'abpuensna «Xumus. 9» / O. C. 'abpuensn, I1. H. bepe3skun, A. A. Yiakosa u 1p. —
M.: Ipoda, 2010.
INa6puensu O. C., Bockoboitnukosa H. [1. Xumus B Tecrax, 3amadax, ymnpaxHeHusx. 8— 9 xi. — M.: llpoda, 2010.
HOU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
CD nucku «OO01ias ¥ HeoOpraHudeckass XuMHUsD,
Opranuyeckasi XUMUs
«Bupryanpnas nabopatopus»
WuTepHer-pecypcesl:
http://www.chem-astu.ru/chair/study/genchem/index.html
http://bril2002.narod.ru/chemistry.html
http://www.chemel.ru/
http://www.prosv.ru/ebooks/Gara_Uroki-himii_8Kl/index.html
http://chem-inf.narod.ru/inorg/element.html
MarepuajibHO-TeXHUYECKOe U MH(POPMALMOHHO-TEXHUYECKO0e o0ecreyeHHe:
*ObopyaoBaHue kabnHeTa « Tovka pocta»
1. Cneunanu3upoBaHHBIN KJ1acc XUMUHU (Ta0OpaHTCKasl, BBITSHKHON MIKad), CIeMaTu3uPOBAHHBIE CTOJIbI, HEMEJIOBasl I0CKA).
2. Crenpsr:

-«IIepuoanueckas cucrema /.M. Menneneesa»

-«Tabmuma pacTBOPUMOCTI

-«Knaccudukaiys HEOpraHMUECKHUX BEIIECTB)»

-«OcHOBHBIC eAMHULIBI H3MepeHus B cucteme CH»

-«IHauKaTOpPBD»

-«TexHnuka 6€30TaCHOCTHY

-Habop nopTperoB yueHbIX-XUMHKOB



http://chem-inf.narod.ru/inorg/element.html

3. Xumuyeckoe o0opynoBanue u peakTuBbl. («Todka pocrtay)

4. IIpoTuBONIOKapHAasl CUTHAIM3ALINS.

5. UntepakTBHOE 000pYyI0BaHNE KOMIIBIOTEPHOTO Kilacca, MHTEpHET pecypcsl 1 CD  muckwu.
6. HoytOyxku (2 mit) «Touka pocTta»

7.Ipuntep (1 wr) «Touka pocray



